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LLlaHOBHI 0AMHaAUATUKNACHUKK!

Y npomy poli Bu 3aBEPUIYETE BUBUEHHS MKIJIbHOTO Kypcy XiMii
11 oTpUMaeTe iJIiCHE YSABIEHHA PO LiKaBy, 3aXOIUIIOIYY 1 TOTPiOHY
TIOASM XIMiuHY HayKy.

Bam Bigomo, 1m0 Bci XiMidHI CHOJAYKH MOAINSAIOTH HA HEOPTaHiuHi
Ta Opra”idyHi. 3 HEOpPTaHIYHUMHU CMOJyKaMHU, iXHIM ckiagomM™® Oyno-
BOIO, BJIAaCTUBOCTSIMU BU O3HAWOMHIHUCS Ha ypokax Ximii y
8—10 knmacax. Taki cmoayku yTBOpEHI pi3HHUMH XIMiYHUMHU elle-
MeHTaMu. Ha Hux Oaratumii HaBkonumHIN cBiT. Lle Boja, Byrieku-
CIMH Ta3, MiHepalu, MeTaliuHi pylH, PEHOBHHHU, 3 SKHX CKJIaaa-
I0OThCS TIpChKiI MOPOAM 1 KOPUCHI KonanuHu. HeopraHiuHi conyku
nepeOyBarOTh y PO3YMHEHOMY CTaHi B piukax, o3epax, MOpsAX 1 OKke-
aHaX; BOHU ICHYIOTh 1 B )KMBUX OpTaHi3zMax.

OpraHiyHUX CNOJYK 3HAYHO OiJible, HI)K HEOPTaHIYHUX, X0Ua IX
pOIOHAaYaIbHUKOM € Nuuie oAuH eneMeHT — KapOon. YHomy icHye
TaKU{ mapajgokc — BH 3p0o3yMmiau B 9 kiaci.

Kap6on — ocHoBa xuBOi npupoau. Moro cnonykamu € Ginku,
JKUPHU, ByriieBoau. bes HUX HeMOXKIHUBE iICHYBaHHS POCIUH, TBa-
puH, moauHu. Kpim atomiB KapOoHy, Molekyiau oOpraHiduHUX
CIONYK MicTATh aToMu l'igporeny, Oxcureny, a Oinki* — me #
Hitporeny, Cynspypy. Cmnonyku, YTBOpeHI ABOMa eJeMEHTa-
mu — Kap6onowm i I'igporenom, € cknagoBumu HaQTH, MTPUPOTHO-
ro rasy.

B 11 knaci Bu g0knagHO 03HAWOMHTECH 13 OaraTbmMa OpraHiuyHU-
MH CIOJyKaMH, 30KpeMa TUMH, AKUX Hemae B mpupoai. Lli cnony-
KU CIIOYaTKy N00yiu XiMiku B abopatopisax, a Temep ix BUpoOIsie
MNPOMUCIIOBICTh Y BEIUKUX oOcsArax. HalBaXMUBIIUMH cepell HUX
1 mojiMepH i MaTepiald Ha X OCHOBI — mjacTMacu. BoHu ctanu
aTpuOyTOM CY4YacCHOTO KUTTS 1 MOCTYNOBO BUTICHAIOTH AEPEBUHY,
NPUPOJHI BOJIOKHA, METalll, CKJIO, KEPaMiKy.

OpraHiuHi CHOIYyKM BUBYA€ rajy3b XiMIUYHOI HayKH, SKy HazH-
BAaIOTh OPraHiYHOW XiMi€lo.

Mix opraHiYyHUMH 1 HEOPTraHIYHUMHU CIOJTYKaMH, HE3BaKal4H
na BiAMIHHOCTi, iICHYIOTh B3a€MO3B'SI30K 1 MOXJIHMBOCTI B3aeMoIie-
PETBOPEHB.



BuBuawouu opra”iuHy XxiMii, B BUKOHYBAaTUMETE NOCHiIH, fAK
okpemi, Tak i o0'enHaHi B mpakTHUuHi pobotu. Hdns Hux Oynere
BUKOPHCTOBYBATH HE TiJIbKM XIMi4HI peakTUBH, a W PEUOBHUHH, 3
SKUMH CTUKAETECH Y MOBCAKACHHOMY XKHTTI.

Y uboMy miApy4yHUKY, K 1 B MOMEpeaHIX, HalBaXKJUBilli O3Ha-
YeHHs MOJaHO KoabopoBUM mpudTomM. HoBi TepmiHHM, cioBa 3i
CMHUCJIOBUM aKLEHTOM, 3aroJIOBKH B maparpadax, BaxxiauBy iHdop-
Mali BUAIEHO KypcUBOM a00 XUpHUM mpudtoM. Onuc XiMigHO-
ro eKCrnepuMeHTy (nabopaTopHi AOCHiAU, MpPakKTU4YHI pOOOTH) BHU-
OKpPEeMJIEHO TOPU30HTAJIbHUMHU KOJIbOPOBUMH JiHisIMU. [JJomomix-
HUW MaTepiajl MOMi4eHO 3J1iBa KOJbOPOBOIO JiHI€I0, a JesAKi I[iKaBi
¢bakTu 1 BiAOMOCTI BHUHecCeHO Ha mous. ns 3pydHOCTi poboTu 3
NiIpyYHUKOM 3aIlpONOHOBAHO NpeAMETHUH MOoKax4uk. KoxHui
naparpad MIiCTHTh 3allUTaHHS, BIpPaBHU, 3aJadi pi3HOI CKIAJHOCTI.

BayMnuBo i HamoJerJIUBO MpaulloiTe 3 MIAPYYHUKOM, HE 3ajiu-
maiite 0e3 yBaru >KOJAHOrO 3alUTaHHS, MO MOXE€ BUHUKHYTHU IO
BUKJIaJE€HOTO Marepiany.

JotpumyiiTech yciXx pekOMeHJallili, HaBeJEeHUX y MOMepeaHix
niApy4yHUKax i3 ximii, moao npaBus poOoTH 1 0e3neKu B XiMi4HO-
My KabiHETi, a TAaKOX BUMOT O IPOBEJECHHS JOCIiAiB.

CnoniBaeMocsi, 10 Il KHUTA 3MIIHUThL Balll iHTEpecC M0 Ximii U
JOTOMOXKe AOCATTH HOBUX YCHiXiB y HaBYaHHI.

Asmopu



OCHOBH
OPraHivYHOI XiMil

OpraniyHa xiMis — OJHAa i3 HalBaXXJIUBIIIUX
ramy3eii ximiunoi Hayku. Ilpeamer ii mocimi-
JDKCHb CTAHOBIISATH OpPraHidHI PEYOBHHU — CIIO-
nyku KapOony. BoHu MicTAThCS B yCiX KHBUX
oprasizmax, BXOAATb A0 CKJaay HadTH, IpUpoA-
HOTO Ta3y, 0araThOX NOJIMEPHHUX MaTepiamiB i
BOJIOKOH, OapBHUKIB, € OCHOBHUMHU KOMIIOHEHTa-
MH OiTbIIocTi NikiB. OpraHiuHi pEeYOBUHH IIUPO-
KO BUKOPHUCTOBYE JIIOJMHA IS CBOIX MOTpeO.

B 11 xmaci B oTpHMaeTe HOBI BiIOMOCTI IpoO
OpTaHivYHI CHONYKH, HABYUTECS CKJIANAaTH IXHI
XiMidHi GopMynH i Ha3BH, 3pO3yMi€Te MEXaHIi3-
MH peaklid 3a y4acTI0O LUX CHOJYK, 3MOXeTe
nependadyaTd NPOOYKTH peakwii.

% po3ain

Teopisa OynoBu
OPraHiYHUX CHOJYK

Le#t po3ain MicTUTH MaTepiad Npo Kiacudika-
Oil0 OpTaHIYHUX PCEYOBHH 1 THOH XiIMIYHOTO
3B'sI3KY, AKi B HUX peali3yloThcs. Bu o3naiiomu-
TECh 13 OCHOBHHUMH MOJOXCHHAMHU Teopii OyIoBH
OpTaHIYHUX PEYOBHH, MEPEIYMOBaMU ii CTBOPEH-
Hs, Cy4YacHUMH HampsMaMH PO3BUTKY.



OpraHiyHi Crnoayku

MarTepian naparpada gonomorke Bam:
NOBTOPMUTM CKNag, i AeAKi BNACTUBOCTI OpraHiyHmMx
CNONyK;
npuragatm NPUUYUHU YUCAEHHOCTI OPraHiYHUX peyo-
BUWH;
AizHaTUCA Npo Knacudikayio opraHiyHMX CNoaykK.

Opraniuni cnonyku. Bam BigoMo, mo opraHiu-
Hi pEYOBMHHU, Ha BiAMiHy BiJA HEOpPraHiuYHHUX,
YTBOpPEHI Nulle Kinbkoma einemMeHTaMu. OngHUM
i3 Hux € Kapbon. Kpim #oro aromiB, y MojeKy-
Jax Malixke BCiX OpraHiuHMX CHOJYK HasABHI
atromu I'izporeny. Monekynu 6araTboXx Ooprasiu-
HHUX CIOJYK MIcTATh me H artomu OKcHUIeHy,
Hitporeny, ramoreHis, a geskux — atomu Cyisb-
dypy, Pocdopy.

Bu Ttakox 3HaeTe, mo Mali)ke BCi OpraHidHi
PEYOBHHU MalOTh MOJEKYIApHY OymoBy. /[ng
HHUX XapaKTepHI HEBHUCOKI TeMIepaTypH IJaB-
JeHHs 1 KuniHHA. BinpmicTs OpraHidyHUX CIO-
JyK NOTaHO PO3YMHAETHCS y BoAi abo He po3uu-
HJA€THCS B HiM, a IpU HarpiBaHHI BOHHU 3arops-
I0ThCA 200 PO3KIALarThCA.

YucneHHicTh opraHiuyHux cnonyk. Ha cboronHi
3apeecTpoBaHo moHaa 20 MiJbHOHIB OpraHiYHUX
CHOJyK. iX BHJIIAAIOTH 13 JKUBUX OPraHi3MiB,
CUHTE3yI0Th Yy XiMiuHuUX jnabopatopisfix, BUPOO-
JISAI0TH Ha 3aBogax. Po3maiTTd opra”iuHux cro-
JyK 3HA4YHOI0 MIpOI0 3yMOBJIEHE 3JaTHICTIO aTo-
MmiB KapGony
* BHABJIATHU AOCUTH BUCOKY BaJeHTHIcTh (11 3Ha-

YEeHHs JOPIBHIOE YOTHUPHOM);

» YTBOpIOBaTH MpocTi (oAMHapHI) Ta KpaTHI

(monBiiiHi, mNOTpPiHHI) KOBalleHTHI 3B'SI3KH

(_C_9 :C_, :C:s :C_)9



* CHOJYyYaTHUCS OAWH 3 OJHHUM Y JAHIIOTH pi3HOI
i1 11
O0ynosu — HeposranyxeHi (-C-C-C-C-), po3-

I T 1 i ii
ramxyxeHni (-C-C-C-C-), 3amkHeHi (-C-C-).
-C- -C-C-

I I 1
3aMKHEHUH JaHIIOT Ha3UBAIOTh LIUKJIOM.
Cepen opraHidyHHMX PEYOBHH HaiOinpmie gyere-

6oonis' — cnonyx Kap6ony 3 Tigporenom.

Ha3Bu opraniuHux cnoiayk. YacTuHa oprasiu-
HUX PpEYOBUH Ma€ mMpueiarvhi HA36U, HAIPU-
KJaja JMMOHHA, I[aBJIeBa, OLTOBA KUCIOTH, ale-
TOH, TJILEpUH TOWO. 3a TaKOK HAa3BOK HE
MOJKHA 3alUcaTH XiMiuHY GOpMYyIy pedOBUHHU. Y
XX cr. Oyno 3ampoNOHOBAaHO KijlbKa BapiaHTIiB
CKJIAJaHHS XIMIUHUX HA36 OPTAHIYHHUX CIOJYK.
Haiimupimoro BUKOpHUCTaHHA HalOyna cucmema-
mu4na Homenmamypaz. [i pospobreno Misxna-
POIHUM COIO30M YHCTOI Ta HpHKIagHOI XiMii
I'OPAC (Imiernaiiomai Ilmion o? Pure an<3 AppU-
eci ChemiiBiry). 3riiHO 3 HEK KOXXHa OpTaHidyHa
CIOoJyKa MOBWUHHA MaTH Ha3By (CHUCTEMaTHUHY),
sKa BKa3dye Ha ckianx i Oymoy ii monekynu. I3
NpaBUJIaMH Ta PEKOMEHAALiIMH IIOAO0 CKIAXaH-
HSI CHCTEMAaTHYHUX Ha3B OPTaHIYHUX CHOJYK BHU
03HaOMHUTECh Ha ypoKax XxiMmii Ta mijx yac podortu
3 HiApyYHUKOM. 3a TaKoI0 Ha3BOIO KOXEH i3 Bac
3MOJKE BHUBECTH XiMiuHY (QOopMyITy CHOIYKH.

Knacudikanis opraHiyHUX CHIOJYK. 3po3y-
MITH CBIiT OpPraHiYHUX CHOJYK JOIOMarae ix
knacudikanisg. JBa cmocobu kmacudikamii mpo-
urocTpoBaHo cxemamu 1 1 2.

Monekyian HAaCHYEHHUX OPraHIYHUX CIONYK
MICTSTh NHUIIE MPOCTi 3B'SI3KHM Mix aTomamu Kap-
O0HY, MOJEKYJIHd HEHACHYEHHUX CIOIYyK, — KpiM
MPOCTHUX 3B'sI3KiB, MOABIiHI, MOTPiifHI 3B'A3KHU. I3
HaWBaXXNUBIMIUMHI OPraHIYHUMH CIOJYKAMHU ITUX
JIBOX THUIIiB BU O3HAHOMUIIHCH Y 9 Kiaci.

1 . . .
Hasga MOXOJIUTD Bl CTapUX HA3B CJIECMCHTIB — «BYTJICHb» 1 «BOACHBY.
TeleH IOXOAUTh B1J JIATHHCBKOI'O CJIOBa TIOTCIIClalura — CHUCTEMa



Cxema 1
Knacudikanis cnonyk 3a AKiCHUM (€JIeMEHTHHUM) CKJIaJoM

OPTAHIYHI CNONYKU

K 1
ByrnesogHi OkcureHoBmicHi HiTporeHoBMicHI lanoreHoBmicHI
CyHy CxH,0, CaH\I CxHyHa/ (Hal — P, CI, Br, 1)
Cxema 2
Knacudikamis cnoiayk 3a 0COOMUBOCTSAMH 3B'SI3KY
Mixk atomamu KapGony
OPTAHIYHI CNONYKKU
HacuyueHi HeHacunyeHi ApomaTuyHi®
HH HH Hy ,Cl H
H-C-C- H-C-C-H c=C '
1 H HeY H
BrH H-C-C-H CH,-C=C-H
|'.| |'.| [ I
t

Y Mojekyiaax apoMaTHYHUX CIOJYK € KapOo-
HOBI LMKJIM, B SAKHUX UYEPryIOThCSI IPOCTi Ta
nonBiiHiI 3B'A3ku. IIpo 1i cnonyku HTUMETHCS B
§ 1211 13.

OpraHiyHi CHOJYKH TaKoOX KJIacu(piKymOTh 3a
6y006010  KapboHnoso2o aanyloea. Monexyiau cuo-
JYK OJHOrO THIY MalOTh BIAKPUTHUH KapOOHOBUH
JaHIIOI — Hepo3ralnyxeHui abo posranyxke-
Hu#l. CHoysykW Jpyroro THIY CKJIaJamwTbCsA 3
MoJekysa nukiaiuHoi OymoBu. Cepen HuUX BHU-
OKpEMIIOTh  Kapboyuxniuwi  cnoayku  (LUKIH
yTBOpeHi nunie aromamu KapOony) i cemepoyux-
aiyni cnonyku (y uukiax, kpim atomiB KapOowny,
HasiBHI aTOMHU IHIIUX XIMIYHHUX €JIEMEHTIB).

" TepMmiH MOXOAUTH BiJ TPELBKOro CIOBa aroTa (aroraioB)  maxyua
pe4yoBHUHA.
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[Ile onauM kpuTepiem nius knacudikanii opra-
HIYHUX CHOJYK (32 BHHSITKOM BYTJICBOIHIB) €
HAAGHICMb Y MOJNEKYIax  NeHUx  (QYHKYioHAb-
nux epyn (iX Ime Ha3WBAaIOTh XapaKTCPUCTHUHHU-
mu). lle — rpyma aToMiB, IO 3yMOBIIOE Xapak-
TepHI XiIMiYHI BIIACTUBOCTI CIOJYK JIaHOTO KJacy.
Cepenl OKCHI€HOBMICHHX OpPTaHIYHHX CIOJYK
BHOKPCMIIIOIOTh, HANPHKIa[, KJIacu CIHUPTIB,
KapOOHOBUX KHCIOT. Y MOJEKyJaxX CHOHUPTIB
MIiCTHTBCS OAHA ab0 KiJIbKa T1IAPOKCHIBHUX TPYII
(-OH), a xapOOHOBHUX KHCJIOT — KapOOKCHUIBHI
rpynu (-COOH). Monekynu AesKHX CHOJNYK
MalOTh KiJbKa pPI3HUX (YHKIIOHAJIBHHUX TPYI.
Tak, y MoJekyai aMiHOOIITOBOI KHCJOTH
E~-CH,-COOH € aminorpyma (-MH;) i xap-
6okcunpHa rpyna (-COOH).

* Jlo skux rpyn (KiIaciB) OpTaHiYHUX PEYOBHH
HajJeXaTh CHOJYKH 3 TaKUMH (GOpMylIaMu:
a) C2H4; 6) C2H5OH‘7

Posrnsemo BmpaBy, sKa BKa3ye Ha Te, IO
Kinbpka atoMmiB KapOoHy pazom 3 aToMaMu iHIIHUX
€JIEMEHTIB 3aTHI YTBOPHUTH 0arato pi3HHX Moie-
KyJd, a OT)e, i OpraHigYHHUX CIIOIYK.

BIIPABA. flosecmu, wo icHye He meHwe 10 Op2aHiYHUX CMNOAYK, MOAeKyau
AKUX micmame yomupu amomu Kap6oHry.

Po36'a3aHHA

Yotupu atomu KapOGoHy MOXYTH cHOIydaTHCS B HEpO3TallyKe-
MUKW, pO3TANyKEHUH 1 3aMKHCHUH JIAaHIIOTH.

3anucyemo pi3Hi KapOOHOBI JIAHIIOTH 13 TPOCTUMHU 3B'SI3KAMH, a
TaKOX 3 OJITHUM TOJBIHHUM 3B'I3KOM 1 OJHUM MOTPIHHUM:

CCCC CC CCCC CC

Cc-C-C
C

c-c=cC-C
C c=¢-c c”\c-c-C
c-c-C c c-Cc=c-C

MoxnuBi TaK0X KapOOHOBI JIAHIIOTH i3 JBOMA 1 TphOMa IOJABIH-
uimu 3B'sSI3KaMu, JABOMa MNOTpiHUMH 3B'szkamu. Kpim Toro,

9



atromu Kap6oHy MOXyTh OyTH CHOJyYeHI 3 aroMaMu HE JHUIIE
l'inporeny, a i IHIIUX €JIEMEHTIB.

OTxe, cnoayk i3 yorupma aromamu KapOoHy B Monekyiaax Haba-
raro Oinprre Hixk 10.

10

e lonumriTh 0 atromiB KapOoHy B HaBeJIEeHHX Y
BIpaBi KapOOHOBUX JIAHIIOTaX HEOOXIAHY
KiJIbKIiCTh atoMiB ['imporeny.

BUKOHABIIM OCTaHHE 3aBJaHHS, BU OTPUMAIHU
cmpykmypHi  ¢popmyau  MOJIEKYJI BYTJICBOJHIB.
Tepmin «cTpykTypHa ¢GopMmyia» BHKOPHCTOBY-
I0Th B OpTaHIYHIN XiMii 3aMicTh BiJJOMOT0 BaM
TepMiHa «rpadigHa Gopmyiiay.

OpraHiyHi CMOJAYKH, MOJEKYIH SKHX MICTITh
COTHI W Tucs4yi atomiB KapOGoHy, Ha3WBaIOTh
BUCOKOMONEKVISIPHUMY, & CIOIYyKH 3 HEBEJH-

KOO0 KIJBKICTIO aTOMIB Y MOJIEKYJIaX — HU3bKO-
MONEKYIAPHUMU.

BUCHOBKWN

OpraHiuHi pedoBuHN — crnoyiyku Kap6ony. o

CKJIaly MOJIEKYJI TaKHX CIIONYyK, KpiM atoMmiB Kap-
0OHY, BXOAATh aTOMU ['iApOreHy i NesKWX 1HIIHX
€JIEMEHTIB.

YucrieHHICTh OPTaHIYHUX CIHOJYK 3YMOBIEHA
3JaTHICTI0O YOTHUPHBAJCHTHUX aToMiB KapOGoHy
YTBOPIOBATH MPOCTI Ta KPaTHI KOBAJCHTHI 3B'I3KHU
1 CIIOJIyYaTHCS B JIAHIIOTH Pi3HOT OYI0BH.

Yumano opraHiYHHX CHOJYK MAalOTh TPHUBiallb-
Hi Ha3BW, aje I KOXHOI iCHye CHCTeMaTHYHa
Ha3Ba, sKa BKa3dye Ha ckianx i OymoBy il moie-
KYJIH.

OpraHivyHi peYOBUHH KJIACHQIKYIOTHh 3a iX sKic-
HUM CKJIaJJ0OM, OCOOJMBOCTSIMU 3B'SI3KY MiX aToMa-
mu KapOGoHy, OymoBoi0 KapOOHOBOTO JIAHI[IOTA B
Mogekymi. KpiM Toro, opraHidfi CIOJYKH TOMIJs-
I0Th Ha KJACH 3a HasSBHICTIO B MOJIEKYJIaX HEBHHUX
(GYHKIIIOHATBHUX (XapaKTEPUCTHIHUX) TPYIL.



0

1. JoBeaitb, Wo aTom KapboHy moxke 6YyTM YOTMPUBANEHTHUM, BUKOPUC-
TaBLW Oro eNeKTPoHHY dopmyny.

2. HasBiTb Ki/IbKa O03HaK, 32 AKMMM OPraHivyHi CNONYKKN BiAPI3HAIOTLCA B,
HEOpPraHiYHUX.

3. TMNosACHITb, YOMy OpraHiYHMX CNosiyK HabaraTo binblue, HiXX HeopraHiYyHuX.

4. AIKi 03HAaKM BUKOPUCTOBYIOTb ANA Kaacudikauii opraHiYHMX CnonyK?

5. HaBepgiTb npuKnag HAacUMYeHOi OKCMTeHOBMICHOT OPraHi4YHOI CNOJyKM,
MoneKyna AKoi MIcTUTb oguH abo aBa atomm KapboHy. 3anuwits 1T
ximiuHy dopmyny Ta 306pasite CTPYKTYpHY popmyny monekynu.

6. CKnagitb XimiyHi Ta CTPYKTYpPHI GOpMynn HeHacUMYeHWUX BYI/IEBOAHIB i3
ABOMa i Tpboma aTomamu KapboHy B mosekynax.

7. Ao Akux TUNiB (KnaciB) HanexaTb OpraHiYyHi CNOMYKK, WO MatoTb TakKi
dopmynu: CH3Br, CH;COOH, C,H,?

8. VY akilt cnonyui — rnoKosi, eTMI0BoMy CNMpPTi, amiHOOUTOBI KUCAOTI —
macoBa 4yacTtka KapboHy Hanbinbwa?

Teopia 6ygosu
OpraHiYHMX CNONYK

MaTepian naparpada fONoOMoOXKe Bam:
3p0O3yMiTH, LLO TaKe Teopis;
Ai3HaTUcA npo Teopito Byao0BM OpraHiYHUX CNONYK;
CKNaCTu yABNEHHA MPO ABMLLE i30Mepii;
nepekoHatuca, wo 6yaoBa MONEKYN BNAMBAE Ha
BNIACTUBOCTI PEYOBUH.

Teopis sk Buma ¢GopmMa HAyKOBUX 3HaHb.
CTBOpeHHIO Oyab-skoi Teopii' 3aBxam me-
PEAYIOTH CHOCTEpPEXKEHHS, NOCHiJIKEHHS MEeBHHUX

' C1oBO MOXOAMTH BiX IPElbKOro iiieoria — CroCTepe)KeHHs, I0CIi-

MK eHHS .
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dhakTiB, 00'€eKTiB 1 ABUII, iX aHANI3 1 CUCTEMATH-
3alisi, TOUIYK 3aKOHOMIPHOCTEH.

Teopia — CyKyNnHICTh y3arajibHIOBaJbHUX IOJOXEHb Yy
Hayli, ki BifoOpakaroTh BiAHOUIEHH 1 3B'SI3KU MiX (pak-
TaMHu, 00'€KTaMM, ABHUIIAMHU.

12

KoxHa Teopis 00'enHye HayKoBi 3HaHHS B
HeBHY cucTeMy. BoHa gae 3MOry HOSCHIOBATH
BigoMi ¢akTu, sBuIa i mependayaTu HOBI.

Teopito mepeBipsaOTh Ha npakTuili. Jas 1nporo
3A1ACHIOIOTH 06araTo AOJAATKOBUX CIOCTEPEKEHbB 1
JOCIi)KeHb, aHANI3yIOTh NependadyBalbHy CIpPO-
MOXHICTh Teopii. 3aleXxHO BiJ pe3yIbTaTiB Takoi
HEepeBipKU TEOPil0 KOPUTYIOTh, PO3MIUPIOIOTH.
Sxmo Teopis BUABMIACH MOMMIKOBOIO, CTBOPIO-
I0Th HOBY.

OckinbKU Teopii BiANOBIJAaIOTh MEBHOMY PiBHIO
PO3BUTKY HAayKHM 1 TeXHIKH, iX 3MiHH i3 uHacoMm
HEMHUHYUI.

I[lepenymoBu cTBOpEHHsA Teopii OygoBU opra-
HIYHUX CHOJYK. 3 OpraHiYHUMH pPEYOBUHAMHU
JAIOAUHA CTUKAETHCS IMOAHS. Y NaBHI 4acH BOHA
BUKOPHUCTOBYBaJIa ISl CBOIX MOTped auIIe MpHU-
pPOAHY CHPOBHHY, OCHOBY $IKOi CTaHOBHUJIHM Opra-
Hi4YHI pEYOBUHU, — FOTyBaja i’y Ta pi3HOMaHIT-
Hi Hamoi, oOpoOaana mwkipy i XyTpa, BUayuana 3
pociuH onii, OapBHUKH, AYXMSHI PEYOBHHH,
poOuina nikapchki BigBapu, noOyBajia omeTr i
CIUPT, 3rOJ0M HaBYMJIACSA BAPUTU MUJIIO.

Hdo XIX ct. O6yno BiAKPUTO 1 BHUBUEHO Oararto
OpPraHiuYHUX CIONYK, BUHAaWAEHO pi3HiI cmocobu
ix 1o0yBaHHS i3 NPUPOAHOI CUPOBUHH, po3podiie-
HO TEXHOJOTii BUIOTOBJCHHS IIOBKY, Hamepy,
O6apBHUKiB Tomo. Y XIX cT. moyana iHTEHCHUBHO
PO3BUBATUCS HPOMUCIOBICTh, PO3MHUPHUIUCS
HayKOBl1 JOCHiJ)KeHHA B XiMmii, 3a3HaB cHCTeMa-
TH3aUii i TeOpeTUIHOT0 OOIPYHTYBaHHS HAKOMHU-
YeHUIl eKCIepUMEHTAIbHUI MaTepiad.

Ha nmouarky XIX cT. XxiMist OpraHiuHuX CIOJIYK
BHOKpEMUIIACs B CaMOCTiliHy ranaysb, OCKiJIbKHU



LlikaBo 3HaTu
Tepmin
«opraHiuHa
XIMis»

sia npononyBas
Ha NMOYATKY
XIX cr.
imiencbKui
y4yeHui

ii. 5SI. Bepue-
iiyc.

0yJIO MOMIYEHO CYTTEBI BIAMIHHOCTI MiX OpraHid-
HUMHU 1 HEOPTraHIYHUMHU PEUOBUHAMU.

TpuBanuii yac y4eHi BBa)ajH, IO OpPraHivyHi
CIIOJYKH YTBOPIOIOTHCS JIMIIE B )KUBUX OpraHi3-
Max. Y 1828 p. Himeuskuid yuenuit @. Benep
CIIPOCTYBaB II0 OYMKYy, AOOYBIIH 3a peakli€io
Mix amoHiakoM MH; 1 HiaHATHOI KHUCIOTOI
HOCM 3amictp HeopraniuHoi coni MH,OCM
opra"iuHy cmoiyky — cedyoBuny CO(MH,),. 3ro-
ooM 3'sBunucsa nyOuikanii mpo cMHTE3H pocilch-
kuM ximikoM M. M. 3inimum aHininy (1842),
HiMenbKuM XiMikoM A. Koiap0e onTOBOI KHCIOTH
(1845), ¢panuysskum ximMmikom M. beprtino xupy
(1854), pociiicekum ximikom O. M. byTnepoBum
Byriesonais (1861).

3HauYHHH BHECOK Y PO3BHTOK OpraHidHOi Xximii
3pobunu Himenbki ximiku A. Kekyne i A. Konb-
0e, a TakoX WOTIaHACBKUUA XxiMik A. Kymep. ¥V
1857 p. BOHM AiHIIIN BHCHOBKY, IIO B OpraHid-
HHUX croJiykax atoMu KapOoHy 4oTUpHBaIeHTHI i
CIOJIy4yalThCs OAMH 3 OJAHUM Yy JAaHLOIOTH.
A. Kymep 3ampomonyBaB 300paxaTu 3B'S3KH
MiXX aTOMaMd B MOJEKYyJi PUCKAMH.

Teopis OynoBu opraHiyHuX crnoayk. ¥ 1858—
1861 pp. A. Kexyne, A. Kynep i O. M. Bytnepos
HEe3aJIe)KHO OJHH BiA OJHOTO ONPHUIIOJHHIH
Ba)XXJIHMB1 TBEpPMKEHHS, fAKi yTBOpuiu ¢yHOa-
MEHT Teopii OyZOBHM OPraHiYHUX CHOJYK. YUeHi
po3yMinu OymOBY pEYOBHH SIK INOCIIZOBHICTH
CIIOJTyYEeHHS aTOMiB y iXHIX MOJEKyJax.

HaBonuMo OCHOBHI MmoJOXeHHsS Iiei Teopii B
CYy4acHOMY TIYMad4eHHI:

1. ¥ MoxexynaxXx OpraHi4YHHX PEYOBUH aTOMH
CIIOJIy4YeH1 B MEBHOMY MOPAAKY 3TiAHO 3 BaJCHT-
HICTIO €JICMCHTIB.

2. BnactuBocTi OpraHiuHHX pEYOBHH 3aje-
KaTh HE JIUIIE BiJl iIXHBOTO CKJIaay, a il Bij Oyno-
BH MOJIEKYII.

3. Y Monexyni aToOMH 1 rpynH aTOMiB 3a3Ha-
I0Th B3a€EMHOTO BIUIMBY, SKHH MO3HAa4YaeThCs Ha
¢i3MYHUX 1 XIMIYHUX BIACTHUBOCTSAX PEUYOBHH.
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LikaBo 3HaTu
Ho cknany
HanionanpHoil
akajzeMii HaykK
Ykpainu
HaJIeXaTh
KiTbKa
IHCTUTYTIB,

y SIKAX XIMIKH
J00yBarOTh 1
JTOCITIKYIOTh
OpraHivyHi
CITOJIYKH.
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OCKiIJIBKH TOJOXCHHS Teopii MOB'A3aHi 3
OyooBOIO MOJEKYJN, 1i Ha3BalW CMPYKMYPHOIO.
3rimHo 3 HEel0, 3HAIYU OyJAOBY MOJIEKYIH, MOKHA
CIIPOTHO3YBAaTH BIACTUBOCTI pedyoBUHH. | HaBma-
K{, BJIACTHUBOCTI PEYOBHHU BKA3yIOTHh Ha MEBHI
0c00MBOCTI OYI0BH i1 MOJIEKYII.

Teopis Oya0BH OpraHIYHHUX CIHOJYK jJaBaja
3MOry mnepenbadyaTd iCHyBaHHS 0araTboX pedo-
BUH, HeBiJoMHUX Ha Tod yac. O. M. BytiepoB ta
WOro yd4Hi, a TaKOX IHIOI BYEHI CHHTE3yBallH
COTHI OpTaHIYHUX CIOJYK, YHM MiATBECPIUIH
MPaBUJILHICTh CTBOPEHOI Teopii.

Cpifi monmaJbIIMU pPO3BUTOK Teopis OyHaOBH
OPTaHIYHUX CIIONYK OTpUMalia B MPAaIsIX TOJLIaH-
cbkoro ximika . BanT-T'odda i dpanmysskoro
ximika XK.-A. Jle bens. X BBaxaloTh OCHOBOIIO-
JOXHAKaMHU BYEHHS IPO IIPOCTOPOBY OyIOBY
MOJICKYJI OPTaHIYHMX PEYOBHUH, 3aJECKHICTh (i-
3UYHUX 1 XIMIYHUX BJIACTUBOCTEH PEYOBUH BiJ
pO3MIilEeHHS aTOMIB 1 TPyl aTOMiB y mpocTopi. Y
1874 p. BOHH BmeplIe BCTAHOBWJIM, IO YOTHPH
3B's3ku aroma KapOoHY 3 IHIIMMH aTOMaMH
CIIpsIMOBaHI BiJ IEHTpa TeTpaenpa, e nepedynae
e atom, 40 HOTO BEPIIUH.

Barato BiZKpHTTIB B OpTaHiIYHIN XiMiil mOB's13a-
Hi 3 iMeHaMu yKpaiHchbkuX yueHux — C. M. Pe-
¢dopmatcekoro, B. II. SIBopcekoro, 1. f. T'opba-
yeBchkoro, O. B. borarcskoro, I. K. Manypesu-
ya, A. I. KinpianoBa Ta iH.

Teopis OymoBM OpPTaHIYHHUX CHOJYK 3aBISKH
BUKOPHUCTAHHIO CYYaCHUX METOMIB IOCTiXKCHHS
HEBIMHHO PO3BHBAaETHCA. HWHI Bimomo, mo Ha
BIIACTHBOCTI CIOJYK BILIMBA€ HE JHIIE MOPSIIOK
PO3MIIllEeHHS aTOMIB y MOJIeKYJIi, a i if reoMeTpud-
Ha (mpocTopoBa) ¢opma, PO3MOMIT EJISKTPOHIB
MiX aTOMaMH, 3MIIEHHS CIUTBHUX €ISKTPOHHHUX
map, 1HIII OCOOJMBOCTI €JIEKTPOHHOI OymoBH
MOJIEKYII.

I3omepis. KoxxHa pedoBHHA Ma€ CBOIO XIMI4HY
dbopmyny. A uyn Moxe oaHa Gopmyia BiAmoBina-
TH ABOM abo TppOM pedoBHHAM? YUeHI Iie B ce-
peanni XIX cT. ganu cTBepAHY BIANOBIIb Ha IIe



3anutaHHs, a O. M. byrnepoB Ha mijcTaBi CTBO-
peHoi Teopii OyJOBM OpraHiYHUX CIOJYK 3Mir
HOSICHUTH OPHYUHY ICHYBaHHS TaKUX PEYOBHUH.

Bigomo, mo JQuUMEeTHIOBHUU eTep 1 eTaHoJ
MaloTh OJHAaKOBUU ckiaa;, xiMmMiuHa ¢opmyia

koxHOT cnionyku — C,Hg0. IIpote cTpykTypHi
dbopMynaH MOJEKYJ CIOJYK Pi3Hi:
H H H H
I 11
H—(,;—OI—C—H H—CI—(IJ—OH
H H H H
NUMETHIOBUN eTep eTaHoja

ATOMH B IHMX MOJIEKyJax CIOJYy4YeHI B pi3HiH
nociigoBHocTi. Lle 3ymMoBIIOe HEOHAKOBI Pi3Uu-
HI Ta XiMi4HI BJIACTUBOCTI cmonyk. Jumeruio-
BUH eTep 3a 3BHUAHUX yMOB € ra3oM; TeMmIepa-
Typa KHUIIHHS CHOJYyKH cTaHoBUTH -23,7 °C.
Etanon — piguHa i3 TeMnepaTypolw KHIIHHS
+78,3 °C. ETep He B3aeMoOJi€ 3 HaTpieM, a peak-
Iisi €TUJIOBOrO CHUPTY i3 UM METajloM Bi0y-
BAa€THCA JOCHTb IHTEHCHBHO:

2C2H50H + 2 2C2H5(}Ka + HzT

Cronyku, mo MawTh OJHAKOBUHU CKJIal, aje pizHy OyIoBYy
MOJIEKYJI, HAa3WBAIOTh i3oMepamu’, a sBUIIEC ICHYBaHHA
TaKuUX CIHOIYyK — i30Mmepicio.

[3oMepio, 3yMOBIIEHY Pi3HOK MOCIIJOBHICTIO
CHOJIyYeHHS aTOMIB y MOJIEKYJaxX, a TaKoxX pi3-
HUM IIOJIOXKCHHSIM KpPaTHUX 3B'SA3KIB y HHUX,
HAa3UBAKOTh CMPYKMYPHOIO, a TaKy, L0 3yMOBIIE-
Ha pI3HUM PO3MIillEHHSAM aTOMIB y MpOCTOpPi, —
HPOCMOPOBOIO.

SABume i3omepii Biakpup y 1823 p. Himens-
kuit ximik 1O. JIi0ix. [3omepis € onHi€w 3 mpu-
YMH PI3HOMAHITHOCTI Ta YHMCEIbHOCTI OpraHiu-
HHUX CIIOJNYK.

! TepMiH MOXOAUTH BiJl TPEUbKHUX CJIB 1303 — OJHAKOBHH, TEro3 —
YacTHHA.

15



o~

10.

11.

12.

13.
14.

16

HeBnoB3i BM HaBUuTECh MependavyaTH iCHyBaH-
Hs 130MepiB, BU3HAYATH 1X KUJIBKICTh, CKJIAgaTH
CTPYKTYpHI ¢GopMynHu iXHIX MOJEKYyJd 1 Ha3BH
CIIOJTYK.

BUCHOBKMU

Teopiss — CYKYNHICTP y3arajbHIOBAJIbLHUX MOJIO-
KEeHb y Haylli, AKi BiZoOpaxarTh BiIHOMIECHHS 1
3B'SI3KHM MiX (akTamMu, 00'€KTaMU, SIBUMAMH.

CTtBOpeHHs Teopii OyNOBH OPraHIYHHX CITIOJYK
CTaJI0 BAXIJIHWBUM €TaloM PO3BUTKY Ximii. 3rigHO 3
HEI0 aTOMU CIIOJyYeHI B MOJIEKYyJIaX y IeBHIN MOCITi-
JOBHOCTI, 3a3HAIOTh B3aEMHOTO BIUIMBY, @ BJIACTH-
BOCTI PEYOBUH 3aJIEKATh BiJ] OYJOBH MOJIEKYII.

Teopis Oyn0BH OpTraHIYHHX PEYOBHH JIajia 3MOTY
MOSICHUTH BJIACTUBOCTI 0araTboX OpTaHiYHUX CIIO-
TyK, TependayuTi MOXKIHUBOCTI JOOYBaHHS HOBHUX
pPEYOBHH.

Crojiyku, 10 MaloTh OJHAKOBHH CKiaja, aie
pi3Hy OyIOBY MOJIEKYJ, HAa3WBAIOTh i30MepaMHu, a
SBHIIE ICHYBAaHHS TaKUX CHOJYK — i30Mepi€ro.

. Lo TaKke Teopisa i AK ii cTBOPOIOTL? AK NepeBipatoTb NPaBUNbHICTb Teo-

pii?

AKi HayKoBi BiAKPUTTS CNpUAK CTBOPEHHIO Teopii ByA0BM OpraHivyHMX
cnonyk?

CoopmynioiiTe OCHOBHI MONOMKEHHA CTPYKTYpHOI Teopii 6byaoBu opra-
HIYHUX CMONYK.

3a matepianamu IHTepHeTy abo iHWKX gxepen iHpopmauii nigroTynTte
KOPOTKi MOBiAOMNEHHA MPO BYEHUX, iIMEHA SIKUX 3rafaHo B naparpadi.

AKi cnoNykn Ha3mBaloTb isomepamu?

LJobepiTb KinbKa cnoBOCMO/y4eHb A1A NPAaBUIbHOMO 3aKiHYEHHA
peyeHHs «na Toro wob onucatn BygoBy MOMEKY/IM OPraHiyHOI peyo-
BMHM, NOTPIOHO 3HATW...»:

a) CKNag Monekynu;

6) nocnigoBHICTL CNONYYEHHA aTOMIB Y MONEKYN;



B) PO3MillleHHA aTOMIB Yy NPOCTOPi;

r) TemnepaTypu NNaBAEHHSA i KUNIHHA PEYOBUHU;
r) XiMiYHi BNacTUBOCTI PEYOBMHU;

[) enekTpoHeraTMBHOCTI aToMiB.

15. OxapaKTepusyiTe XiMmiuyHi 3B'A3KM B MONEKY/axX i3omepiB — AUMETHNO-
BOro eTepy i eTaHoNy. 3B'A30K MiXK AKUMW aTOMaMK B KOXKHIA MosieRyAi
€ Halbinbw noaapHMMm?

ANA AONUTAUBUX
Mutta i gianeHictb O. M. byTnheposa

OneKkcaHap Mwuxannosuy bByTnepoB Ha-

poauscA y BepecHi 1828 p. B8 m. Yncrononb

{KasaHcbKa rybepHis). Y autadi pokuM maun-

I OYTHIN y4yeHM BMBYAB ¢pPaHUY3bKy 1 Hi-

MeubKy MoBM, a 3400yBatouM OCBITYy Yy

Ka3aHCbKOMY MaHCiOHi, 3aXONUBCA XiMiYHM-

MU gocnigamu. Moro LiKaBUAWM POCAVHHMIA

CBiT, KOMaxM, a TaKOX My3uKa. llicna naHcio-

ﬂ Hy O. M. byTtnepoB BCTYNuB y rimHasito. BiH

Py HaBYaBCcA gyxe fobpe, Bigaasas nepesary
NPUPOAHUYMM HayKam.

Y 1844 p. O. M. bytnepos BCTynuB Ha

OnexcaHap NPMPOAHNYO-HAYKOBe BigAineHHA ¢isnko-ma-
Mwuxainosuy TemaTuyHoro  ¢aKkynbTeTy KasaHcbKoro

Bytnepos YHIBEPCUTETY, CNOYATKY — BIZIbHUM C/lyXayem
(1828—1886)

(BiH Wwe 6yB HEMOBHONITHIM), a 3a piK —
cTyaeHTom. B yHiBepcuTeTi BiH BMABUB He-
abusaky obaapoBaHicTb, peTenbHO roTyBaB i NPOBOAMB XiMiUHI eKcnepu-
MEHTM, 30KpeMa i BAOMA, LLiKaBMBCA HOBMMM TEOPISMM B XiMIYHIN Hayui.
3axonaoYnCb HaBKONULWIHBLOK NPUPOAOID, 3ibpaB BENMKY KONeKLio
meTenukis. AunnomHy poboty B yHiBepcuTeTi O. M. ByTnheposy goBeso-
€A NMcaTK He 3 Ximil (Horo HayKoBUIA KepiBHUK noixaB Ao MeTepbypra), a
3 bionorii; 1 BiH NpucBATUB ¢dayHi BOAro-ypanbCcbKoro perioHy. MMicnn
3aKiHYeHHA KasaHcbkoro yHiBepcutetry O. M. bytnepos nouas
npauoBaTM B HbOMY BUKNAZAYEM.

Y 1851 p. O. M. bytnepoB 3axnctmse maricTepcbKy anceprauito «Mpo
OKMCHEHHA OpraHiYHMX CMONYK», Yy AKIl cMCTemMaTM3yBaB BiAOMI Ha ToW
yac AaHi nNpo BIgNOBIAHI peaKLii, a TAaKOX OKpecaMs MepcrneKkTMBun
PO3BUTKY OpPraHiyHoi ximii. Y 1854 p., B)ke B MOCKOBCbKOMY yHiBEPCU-
TeTi, 3aXUCTUB AOKTOPCbKy pguceptauito «Mpo edipHi oniin. Cnonykn
LbOro TUNy BYEHUI BUAINAB i3 POCANH pocCincbKoi dpaopu.
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Y1857 p. O. M. bytnepos ctaB npodecopom ximii KazaHCbKOro yHi-
BEpPCUTETY M HEeBAOB3i MoOiXaB y HaykoBe BigpAagXeHHA Ao 3axigHoi
€sponun. BiH npauytoBas y XiMmiyHMX nabopaTopisx, o4ONOBaAHMX BiAo-
MUMM XiMiKamK.

Micna nosepHeHHA go KasaHi O. M. bytnepoB AocAr 3HAYHMX ycnixiB y
ranysi opraHi4HoOro cMHTesy. YueHuit 40CNiAMB HU3KY peaKLiil 3a yyacTto
OpPraHiYHMX CNOAYK, yneple CUMHTEe3yBaB LYKPUCTY PeYOBUHY 3 dopmy-
oK C6H1205.

O. M. bytnepos BBaKaB, WO aTOMU B MOJIEKY/i BN/INBAIOTb OAMH HA
oAHoro. BiH 6yB yneBHeHUI y TOMy, Lo 6e3 3HaHHA 6yA0BU MONEKYN He
MOXHa CNPOrHO3yBaTW BNACTMBOCTI PEYOBWUHW. BarKnuBi mpuHUMNK i
LiKaBi AYMKW BYEHWI BMKNAB Yy KOHCMEKTI CBOIX NEKLUiN, SKUA BUAANN Y
KasaHi y 1859 p.

Y 1861 p. O. M. bytnhepoB BUCTYNUB Ha 3'i34i NpupoaoaoCcnigHUKIB i
NikapiB y Himeubkomy micti LLineep 3 gonosigato, B Ak cdopmyntoBas
OCHOBHi NONOXEHHs CBOEI Teopil XiMiyHOT 6ynoBM peyoBUHMU. BiH
CTBEPAKYBAB, WO «XiMiYHA HATypa CKNAAHOI YaCTUHKM BMU3HAYAETbCA
HaTypOlO eNemMeHTapHUX CKNadoBuX, iX KinbKicTio i ximiuHolo 6yaoBoto.
KOXHUIM XiMiYHMIA aTOM, WO BXOAUTb A0 CKAaay Tina, bepe yyacTb B 10ro
YTBOPEHHI i Zlie NeBHOK KiNbKICTIO XimiyHOi cnam (cnopigHeHocTi), wo
Momy Hanexutb. Posnogin aji Takmx cun nNpusBoauTb [0 CNONYYEHHA
aToOMiB y NeBHOMY NOPAAKY, AKUA A Ha3MBato XiMiyHo ByaoBOHO».

Y 1862/63 HaBuyanbHOMY poLi cTyaeHTU Ka3aHCbKOro yHiBepcure-
Ty Bnepwe no4vynm Ha nekuiax O. M. bytnepoBa, WO «3 nornagy ximiy-
Hoi 6y40BM AN KOXKHOIO Tila MOXe iCHYBaTW Ti/IbKM 04Ha pauioHanbHa
dopmyna, sika Bupaxae Moro 6ymosy. Big
XiMiyHOI OygoBM 3anexkaTb peakuii, OoTXKe,
3HAKOYM L0 3aNEXKHICTb | BUpaxKatoun ¢op-
Mysiolo 6yaoBy, MM BMpaXKAaeEMO BCi Ti nepe-
TBOPEHHA, AKUX PEYOBMHA MOXKe 3a3HaBa-
™M». TeopeTuyHun AopoboK y4vyeHoro 6ys
NOKNAAEHUI B OCHOBY MiagpyyHMKa «Bctyn ao
NMOBHOrO BWMBYEHHA OpraHivyHoi Ximii». Lo
KHUry 6yno nepeknageHo KinbKoma €Bpo-
NencbKMMM MOBAMM.

Ha niacTtasi Teopii ximiyHoi 6ypoBwu
O. M. bytnepoBy BAanoca MNOACHUTK i Nig-
TBEPAUTU EKCNEPUMEHTANbHUM  LUAAXOM
ABULLE i30Mepii.

7 ’
P P Mam ATHUK
A. 1. MeHngenees BBaxkaB "0.”"M. BYTNI€PO- § w byrasPOBY

Ba OAHMM i3 BM3HAYHMX POCIMCbKUX y4eHuUX. B KasaHi
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3a noro nogaHHam y 1868 p. O. M. bytne-
poBa 6yno obpaHo Ha nocagy npodecopa
Kadenpu opraHiyHoi ximii MeTepbyp3bkoro
yHiBepcuTeTy. 3ro4oM y4yeHWi cTaB akage-
mikom MeTepbyp3bKoi akagemii Hayk.

O. M. bytnepoB 3aCHyBaB LWKOAYy pPO-
ciicbkmx ximikiB. [lig, Moro KepiBHMUTBOM
npautosanun Bigomi ByeHi — B. B. Mapkos-
HuKkos, 0. M. 3aiues, 0. H. Monos, O. €. ®a-
BOPCbKWIA Ta iH.

Ha yectb O. M. byT/niepoBa cnopygeHo
nam'aTHUK y Kasani (man. 1), HasBaHoO
BY/INLIO B UbOMY MicTi (man. 2), a TakoX

MuwiAiiomman

!
i
|
L W n-Posy

Man. 2.

MockBi, CaHKT-MeTepbypsi,

MemopianbHa AoLWKa
Ha By/mui byTheposa
B KasaHi

XimiyHmi 3B'A30K
B OpraHiYHMX CNONYKaXx

MaTepian naparpada AoNomMoxKe Bam:
3'AcyBaTu, AKi TUNKU XimiYHOro 3B'A3KY peanisyrTbes
B OpPraHiYHWMX CnosyKax;
[Ai3HATMCA NPO OCHOBHI XapaKTEPUCTUKU KOBANEHT-
HOro 3B'A3KY.

BuBuarouy XxiMilO, BM O3HAWOMHIHCS 3 HOH-
HUM, KOBAJEHTHHUM, BOJHEBUM, METaliuHUM
3B'si3koM. [lepui Tpu TUnu 3B'A3KY TPANISIOTh-
csi B opraHidyHux cnonykax. Cepen HHUX HaWd-
O0iNpIl NOMMUPEHUNW KOBAaJEHTHHUU 3B'A30K,
OCKINbKHM Malike BCl OpraHiuHi CIONYKHU CKiajaa-
IOTBCA 3 MOJIEKYJ, @ aTOMH B HUX CHOJYYalOThCH
caMe TaKHUM 3B'SI3KOM.

KoBanenTHuit 38's130K. 3B's130K bOTO TUNY BH-
HUKa€e MiX JBOMa aTOMaMHU BHAcCIiJJOK YTBOPEHHS
ofHiel a00 KINbKOX CHIJIBHUX EJIEKTPOHHUX Iap
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32 paXyHOK HeCIapeHuX enekTpoHis'. KoBament-
HUH 3B'S30K XapaKTEpPU3YyIOTb, yKa3ylO4dHu HOro
KpaTHICTh, JOBXHHY, €HEpPril0, HANpPaBIECHICTH,
HOJAPHICTh YM HEHMOJSIPHICTH, CHOCIO MepeKpH-
BaHHs opOiTaneil i3 HeCIapeHUMHU E€NEKTPOHAMMU.

Kpamuicmo  36'a3xy. Bimomo, mo KpaTHICTH
KOBAJICHTHOTO 3B'SI3Ky BU3HAYA€THCA KIIbKICTIO
CHIiNBHUX €JIEKTPOHHUX Hap MiX aToMaMH. ATOM
Kap6oHy B opraHiuHMX CHOJyKax 4YOTHUpHUBA-
JeHTHUH. BiH MoOXe yTBOpPIOBAaTH MNPOCTi 3B's3-
KM, oAMH abo [IBa MOABIHHI 3B'A3KH, a TaKOX
HOTpiHHUN 3B'A30K.

* SIki 3B'A3KM YTBOPIOIOTH 3 IHIIUMH aTOMaMH
atoMm ['inporeny, atom Okcureny?

Ilepexpusanna  opbimaneii  npu  YmMEOpeHHi
Koganenmuoco 36'a3ky. DOPMYBaHHIO CIiJIbHOI
CJIEKTPOHHOI Mapu mepeaye nepekpuBaHHs opoi-
Tanei, y AKux nepeOyBaloTh HECapeHi eIeKTpo-
HU. ICHYIOTH ABa BapiaHTU NMEPEKPUBAHHSI:

1. YTBOpIOETHCA OJHA CHinbHA AiJsIHKa OpOi-
Tajel, Ky mepeTUHae JiHisA, U0 3'€JHY€ EeHTPHU
atoMiB. Takuii KOBaJIeHTHUH 3B'I30K HA3UBAIOTh
a-36's3xoMm.

2. YTBOPIOIOTHCA JBI CHiNIBHI A1JISHKH opbiTa-
Je#, po3MilneHi CUMETPUYHO MO pi3Hi OOKHU BiX
ykazaHoi ninii. Lle — n-38'30k.

[lepexpuBanus aBox §-opOiTaneil BinOyBaeTh-
cs B MoJIeKyJi BogHo H,

8 8

B-opbiTani Ta p-opOiTani — B MOJEKYJi Tigporex
xnopuny HCI:

! [HONI KOBaNeHTHMI 3B'A30K YTBOPIOETHCA BHACIIIOK MEPEXOIy «HEMO-

JNeHOT» eIeKTPOHHOI Mapy OJJHOTO aToMa y BiIbHY opOiTans iHioro (§ 33).
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ATOMHM B IHMX MOJIEKyJaX CIOJIy4eHi MPOCTUMHU
3B's3kamu. lle — c-3B'sA3KH.

Y wmonekyni kucHio 0, € moaBiiHUN 3B'A30K.
JBi p-op6itani aBox aToMiB OKCHUTEHY MepeKpH-
BaIOTHCS 3 YTBOPEHHSM a-3B'SI3KYy

P P

a 1Bi iHwi /?-opOitani — iHakuie, 3 YyTBOPEHHAM
Tr-3B'A3KY:
P P

| X

CyTtb nmepekpuBaHHs opOitaneir atomiB Kap6o-
HY B MOJI€KyJaX OpTaHiYHHUX CHOJYK € TaKom
camolo. Jledki yTouHeHHs OyAyThb 3po0OieHi B
HacTynHomy maparpadi.

OTxe, MpOCTUM 3B'I30K 3aBXKU € CT-3B'I3KOM,
MoJBIHHUYN ckiIagaeThes i3 0- 1 1-3B'a3ky. [Jlona-
MO, L0 CKJAaJ0Bi MOTPiHOro 3B'A3KY — CT-3B's-
30K 1 IBa TC-3B'A3KH.

XapaKTepHU3yHUYH KOBAaJeHTHHUH 3B'S30K, oIme-
PYIOTh MOHSTTSAM «eIeKTPOHHA I'yCTHHA». Moro
3MICT MOB'sA3aHUU 3 IMOBipHiICTIO mepeOyBaHHSA
eJIeKTpOHa B Pi3HUX TOYKax mpoctopy. OdeBHa-
HO, 11O B AiNsHKaxX MNepeKpuBaHHA opOitaneit
eJIeKTPOHHA T'YCTUHA € HaWBHUIIOH.

Hosoxcuna 36'a3xy. BiacTaHb MiX LEHTpaMHu
CMOJy4YeHUX aTOMIB Ha3UBAIOTh JOBXKHUHOI KOBa-
JeHTHOTOo 3B's3Ky. [dns Toro moO yTBOpHUBCH
Ti-3B'130K, aTOMaM HEOOXITHO OJIMKYEe «IIiTiIATHY»
OJWH J0 OJIHOTO, HIX IJISi YTBOPEHHS a-3B'SA3KY.
Tomy mnoaBiHUN 3B'A30K BHUABISETHCS KOPOT-
muM 3a npoctuid (tabn. 1). JJoBxkuHa NOTpiiHOTO
3B'SI3KYy Ille MEHIIA.
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Tabnuys 1

XapakTepUCTHKH 3B'sA3KiB Mixk aTromamu KapOony
B ACAKHX MOJEKYyJIax

3B'430Kk | Monekyna | JloBxkuHa 3B'S3KY, Enepris 3B'a3Ky,
HM kJ{K/MoONB
C-C H;C-CH; 0,154 331
C-C H,C=CH, 0,134 592
C=C HC=CH 0,120 814

Enepeia  36'a3ky. Bam BimoMo, mo mig dac
YTBOPEHHS XiIMI4YHOTO 3B'SI3Ky €HepTris BHUII-
JAS€ThCs, a NpHU Horo pyWHyBaHHI — IOTIHHA-
€ThCSI. 3a €HEPTil0 KOBAJIEHTHOI'O 3B'SI3KY HpHUMA-
MalTh TakKy, sSKy NOTpiOHO BHUTpaTuUTH, 0100
posipsatu 6 * 10% (To6T0 1 MOJIB) 3B'A3KIB Mixk
aToMaMu. 3po3yMilo, MmO pPO3'€AHATH OJHY
CIiNbHY Mapy €JIEeKTPOHIB JIeTie, HiX NBi, a 1Bl —
nerure, Hix Tpu. Tomy 3B'a30k C-C mae HaliMeH-
mry eneprito, C=C — 6inpmy, a C=C — Hali0inb-
ury (tabma. 1).

Taki camMi BUCHOBKM MOXHa 3pOOHTH 1 100
3B's3kiB C-0 1 C=0.

JoBemeMo, 1m0 a-3B'A30K 1 JI-3B'I30K MamTh
pi3Hy eneprito. [loxasiitauit 38's30x C=C 3 eHep-
riero 592 kJIx/Monb cklamaeTbcs i3 a-3B'A3KY,
mo Mae eHeprito 331 kJ{x/Monab, i N-3B'SA3KY.
3Bijcu eHepris J-3B'A3KYy CTAaHOBHUTH 592 - 331 =
=261 xJx/Monb.

Tenmep 06uucaIuMO €HEpriro MOTPiIHHOTO 3B'A3-
Ky C=C. OckinbKu BiH CKJIaJa€ThCs 3 OJHOTO
a-3B'A3KY 1 BOX JI-3B'sI3KiB, TO HOTO €HEPTis Mae
nopiBHoBaTtH 331 + 2 ¢ 261 = 853 k/x/M07b.
HaBenene B Tabnuui 1 3HaYeHHS TPOXU MEHIIE
3HalIeHoro. 31ifiCHEeH] HaMU PO3paxyHKH € CIpo-
HIeHUMHU (He BPaxOBaHO, HAMPUKIAJ, IO €Hepris
KOBAJIEHTHOTO 3B'SI3KY 3aJIE)KUTh BiJi OTOYEHHS
CIIOTYy4YEHUX aTOMIB iHIIMMHU aTOMaMH).

3a3BUYail YUM MeHIIa TOBXHHA KOBAJIEHTHOTO
3B'A3Ky, TUM Oinbmia Horo eHepris.
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Honspuicme  38'A3KY. Taka  BJAacCTHUBICTH
KOBaJEHTHOTO 3B'A3KYy NOB'A3aHa 3 €JIEKTpPOHeE-
TaTHUBHICTIO aTOMIB. 3B'S30K MiXX OJHAKOBUMH
aTOMaMH € HEHOJSIPHUM, a MiX PI3HUMH — 5K
NpaBWIO, HOJSIPHUM. Y IPyroMy BHUINAJKY OJIHA
91 KiJIbKa CHIIBHUX EJNCKTPOHHHUX Map 3MilleHi
70 aToMa OiNbOI €JIEKTPOHETATHBHOTO EJIEMCHTA.
Bin oTpuMye wacTKOBUH HeraTUBHUU 3apsax (5-),
a IHIIMH{ aTOM — YaCTKOBUH MO3UTHUBHUN 3apsj
(5+). HampsMok 3MiImIeHHS €JICKTPOHHOI mapH,
TOOTO eNEeKTPOHHOI I'yCTHHHU, MOKa3ylTh CTPii-
KOIO:

H
15+ 6 I
H—Cl—Cl H—(,;—»Cl
H H
Ilpocmoposa  nanpsmaenicme  38'A3Ky. Ha-

NpsIMOK KOBAJIEHTHOTO 3B'sI3KY 30iraeThcs 3 mpsi-
MO0, IO 3'€Hy€ IUEeHTpU atoMmiB. llg1 mpsama
MepeTHHAE CIINbHY HIASHKY opbitameit 3 eyek-
TpOHAMH, SKi 3a0e3meuyioTh a-3B'sI30K.

Skmo aTtoM yTBOpIOE KiJNbKa a-3B'SA3KiB, TO
BiAmoBinHI opOiTani HampsAMIIEeHI y IpocTopi mixg
MEeBHUMHU KyTaMH ofHa 10 oxgHoi. Tak, y MoJeKy-
mi cipkoBogHw H,8 € aBa mpocTi KoBalmeHTHI
3B'A3KH. Y HHX OepyTh ydacThb JABa HeECIapeHi
enektpoHu atoma Cynbdypy, o nepedyBawTh y
p-opOitansx. OpOiTani MOTO THIY 30Pi€HTOBaHI
B3J0BX oceil koopauHat. lle 3ymMoBItO€e BiANOBiA-
HEe po3MilleHHA artoMmiB [iporeHy Imono atoma
Cymedypy:

H-8
H

[Ipo HampsmieHicTh XiMIYHHUX 3B'SA3KiB 3a
yuacTio aToMiB KapOony iiTUMeTbCS B HaCTyIHO-
My maparpadi.

Wonunit 3B's30k. Opramiuemx CcHONYyK, AKi
CKJIalal0ThCA 3 HOHIB, nyxke Mano. lle mepeBax-
HO comi. YacTuHa X yTBOpeHa KapOOHOBHUMH
kucioramu. [lpukmanum ¢opMyna HHUX COJCH:
CH;COOMH,4, (HCOO),Ca.
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MoHHUM 3B'I3KOM, SK BaM BiZOMO, croJjayda-
I0OTHCSI WOHUW 3 NPOTHIIEKHUMH 3apslaMu; BiH €
IOCHTH MIIIHUM.

BoaneBuii 3B'si30k. lle#t Tunm ximMigHOTO 3B'S3-
Ky peali3yeThcsi MIX MOJEKyJaMHu, B SKHX
aToMu ['iIporeHy cmoaydeHi 3 aToMaMu Halelek-
TpoHeraTuBHImMHUX eneMeHTiB (Puyopy, Oxcure-
Hy, Hitporeny). Bu 3HaeTre, mo BogHEBi 3B'A3KH
ICHYIOTh M1)X MOJEKyJIaMH BOAHW, CIHUPTY, OLTO-
BOi KMCIOTH, a TaK0X MIX MOJEKYyJO0I0 BOJAU Ta
MOJEKYJ0I0 OyIb-sKOi 3 HA3BAHMUX CIMOJYK y BOJ-
HOMY p03qI/IHi1. Xo4ya BOIHEBUU 3B'I30K 3HAYHO
c1a0muil 3a KOBAJICHTHUH 1 HOHHUI, BIH iCTOTHO
BIJIMBAa€ Ha (I3WYHI BIACTUBOCTI PEYOBHH. Y
HacTynHUX maparpacdax Oyae po3TIsIHYTO BOJHE-
Bi 3B'S3KM y cmupTax, KapOOHOBHX KHCIOTax,
JNEeSIKUX 1HIIMX OPTAaHIYHUX CHOJyKax. YKakeMo
TaK0XX Ha BaXXJHBY pOJIb IHUX 3B'A3KIB y hopmy-
BaHHI oco0anBOi OymoBWM MONEKyJ OinKiB 1
HYKJIEITHOBUX KHUCIOT.

BUCHOBKMU

U1 opra”HivyHMX CHOJYK XapaKTepHHUM € KOBa-
JeHTHUil 3B'A30K. BiH yTBOplOETHCA BHAacCJiIOK
00'eIHAHHS HecNapeHHUX eJeKTPOHIB pi3HUX aToMiB
y cnijibHi e1eKTPOHHI mapm.

KoBajieHTHHMI 3B'SI30K XapaKTepH3ylOTh NMeBHa
eHepris, MO0BKHHA, HANPAMJIEHICTb, KPaTHICTBH,
MOJISIPHICTh, a2 TAKOXK CcHOCi0 mepekpuBaHHS OpoOi-
Tajleil aToMiB, y SIKHX MiCTATBHCSI HecnmapeHi eJiek-
TPOHM.

IIpocTuii KOBaJleHTHHUI 3B'SI30K € CT-3B'A3KOM,
noABiHHUIA 3B'A30K CKIaNa€ThCA i3 a- i A-3B'A3KY, a
noTpiiHMi — i3 c-3B'A3KY i ABOX TC-3B'A3KIB.
cT-3B'f130Kk MinHimMii 3a a-3B'A30k. JloB:XKHHA
NMPOCTOro 3B'sI3KY € Hal0inb1IOI0, a MOTpiiiHOrO —
HAWMEHIIOI0.

! HasBHicTh 1BOr0 3B'S3Ky MiX aTOMAMH I03HAYAIOTH TPHOMA KpAll-
KaMH.
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16.
17.
18.

19.

20.

21.

22.

23.

Monnmii 3B'30K peasizyeTbesi B COJIAX OpraHiu-
HHUX KHCJIOT, 4 BOAHEBHI — y CIUPTAX, KapOOHOBHUX
KHCJIOTAX.

MOACHITb, AIK yTBOPIOETLCA KOBANEHTHUI 3B'A30K MiXK ABOMa aTOMamMu.
Ha3BiTb OCHOBHi XapaKTepPUCTUKN KOBANEHTHOro 3B'A3KY.
OxapaKTepusyiTe NpocTUii, NOABIMHUIA | NOTPIMHWIA KOBaNEHTHI 3B'A3-
KW, HaBeaiTb NPUKNaAM BiANOBIAHMX MONEKYN HEOPraHiYHUX CMONYK.

AK 3MiHIOIOTbCA eHEPris | 4OBKMHA KOBAJIEHTHOIO 3B'A3KY 3 MiABULLEH-
HAM MOro KpaTHOCTI? Bignosiab obrpyHTynTe.

Bu3HauTe BHECOK ABOX /1-3B'A3KiB B eHeprito noTpiliHoro 38's3ky OC
y monekyni C,H,. Ckopuctalitecb gaHnmm Tabauui 1.

MonsapHicTb AKoro 3B'A3Ky HaWbinbla, a AKoro — HanmeHwa: C-Cl,
c-o0, C-P, C-57

Cepef, yKasaHWX Cnonyk BuMbepiTb Ti, Y AKUX peanisyeTbcs WMOHHUM
3B'A30K: X/IOPOMETaH, TriAporeH Xx/aopua, Kanblili xaopua, ouToBa
KMCNOTa, HaTpilt aLeTaT, eTaHo..

Yum Bigpi3HAETbCA BOAHEBMM 3B'A30K Big, KoBaneHTHoro? 3o06pasitb
KpanKkamMu MOMKNUBI BOAHEBI 3B'A3KM MiXK MOJIEKY/IaMM BOAM | MeTaHoy.
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Byrnesoani
i

il po3nin
ByrieBoaHi

e#t po3xin mpuUCBsIYEHHU BYTIEBOAHAM —
cnonykam Kap6ony 3 Tigporenom. Ha wnHamiii
MJIAHETI iICHy€e AyXe 0araTto TakuxX CIHOJYK; BOHHU
MICTATBHCS B NPUPOJAHOMY ra3i, Ha(Ti.

ByrneBonHi HEOOXiHI THOJICTBY — iX BUKOpH-
CTOBYIOTH fK MaluBO i majipHe. BOoHHU ciyryooTh
CHUPOBHMHOIO s NOOYyBaHHS IMOJI€TUICHY, TYMH,
IHIIMX CIOJYK I MaTepialis.

ByrneBoaHi € ¢pyHIaMEHTOM OpraHiuHoi XiMii.
OnHe 3 o3HavyeHb M€l rainy3i XiMiuHOI HayKH
TaKe: opeauiyHa Ximiss — XiMis 8Y2le80OHie mda
ix noxionux. IloXiJHMUMH Ha3MBAIOTh MNPOIYKTH
3aMinmieHHss aroMmiB [igporeHy B MoJekylax
Byi\JIeBOJIHIB Ha aTOMHU IHIIMX EJIEMEHTIB abo
rpynu atomiB (-OH, -COOH, -]MH, ra in.).

3aranbHa ¢popmyna Byraesonuis — C,H;. 3a-
JEXHO BiJ OyJ0BH KapOOHOBOTO JIAHI[IOTA Ta 0CO0-
nuBOocTel 3B'sA3Ky Mix atromamu KapOGoHuy Byrie-
BOJIHI MOJINSAIOTH HA KiibKa rpyn (cxemu 3,4).

Cxema 3

Knacudikauis ByriieBoaHiB 3a 0yA0Bo0 KapOOHOBOIO JIAHIIOTA

BYFJTEBOAHI
ALI,MKnqui1 UmknivHi
H H H
0 H \H '
non 'y ,'\’/ \'A
v H \\ / H ]I I
H-C-C-H W, C<y HA—LH
H H H H |

! Jlitepa a Ha mouaTKy cj0Ba O3HAUYAE 3AMEPEUCHHS.
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Cxema 4
Knacudikauis ByrieBoanis

3a 0c00JIMBOCTSIMHU 3B'sI3KY Misk aTomamu KapOony

BYITNEBOAHI
94
HacunueHi HeHacunueHi ApomaTuyHi
oHc -V ) i
AnKaHu LlmKnoankaHu ANKeHu ANKiHM ApeHn
H
A };l H clf'i: H Hy :
H_q i:-H =G H-C=C-H H-G
H H H (i f H H H-C.
H H

MpocTopoBa byaoBa
MOJIEKY/1 BYrneBOAHIB

MarTepian naparpada Aonomoxe Bam:

npuragatv npoctoposy 6yAoBYy MONEKYN AeAKUX
BYrN€BOAHIB;

cbopmyBaTU yABNEHHA Mpo ribpuamsauito aToOMHUX
opbitaneit;

nornMbuTn cBOT 3HAHHA NPO a-3B'A30K i TC-3B'A30K;
Ai3HaTUCA Npo KoHbOopMaLii moneky:n.

V 9 kxaci BUM AOKJIaJHO BUBYAIU HAaWBaXXIUBIi-
i ByrineBoaHi — Mmetan CHy, etunen C,H, (inmma
Ha3Ba — eTeH), anetuined C,H, (etun). ¥V mome-
KyJli METaHy BCl aTOMHU CIIOJIy4YECHI JIMIIE TPOCTHU-
MU 3B'SI3KaMH, Y MOJEKYJi €TeHY € HOIBIHHUH
3B'A30K, & B MOJIEKYJi €eTUHY — HOTPiHHUIA.

* 300pa3iTh CTPYKTYpPHI (QOPMYyIH MOJEKYII
METaHy, €TeHY 1 €THHY.

Monekyna MeTaHy Mae TeTpaeapuUuHy OYyIOBY,
B MOJIEKYJIi €T€HY BCl aTOMU nepeOyBaloTh B OHIH
MJIONIMHI, a €TUHY — Ha OAHI¥ ninii (Man. 3).
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Man. 3.
KynectepKHeBi
moaeni monekyn

qrs

Man. 4.
23-0p6itTanp
i Tpu 2p-opbitani

28

CH n C7Hﬂ|

Bynosa moaexkyanm merany. I'iOpuamsa-
nia opoOiraseii. 30BHIIIHI E€NEKTPOHU B
i3onb0BaHOMYy atomi KapOoHy po3mimieHi B
2g- 1 2p-opbitansx. Bam Bizomo, mo 8-op6i-
Tanbs € chepuuHolo, a p-opOitanmi — raHre-
JenoAiOHUMHU, 30piEHTOBAHUMH Y TpPbOX
B3a€EMHO TEPHNCHIUKYIIPHHUX HampsIMmax
y3I0BX ocell X, y, ¢ (man. 4).

B opeaHiyHux cnonykax amom KapboHy yomupu-
easeHmHuii. HeobxidHowo ymoeor 078 yYbo2o €
nepexido amoma y 36yoxceHuli cmaH. YHacnidok
nepemiujeHHA 23-e1eKMPOHA Yy B6AKAHMHY 2p-0opbi-
mansb yci yomupu eneKmMpoHU 308HIWHLO20 eHepze-
MuYHO20 pi6HA cmarome HecrnapeHuMu:

c c*
237200 > L.23"2p°
" 2 2 p
T/ T 25/ 711 7|
[T] I
OCHOBHMI CTaH 36yAKEHUIH cTaH

EHepeia, Aka eumpavyaembca HA makuili nepexio,
KOMIMeHCYyembcsl eHepeieto, w0 eudinaemoca nio 4ac
ymeopeHHsa amomom Kap6oHy KosaseHmHux 38'a3kKis.

Y mounexyni merany CHy artom Kapbony cmo-
aydyeHU# 13 uvorupma atomamu [linporeny. B
yTBOpeHHI 3B'sA3kiB C-H OepyTh yuacTb 4OTHUDH
HeclapeHi elekTpoHu 30ymxeHoro aroma Kap6o-
HY — OJMH 8-eJIeKTpOoH i Tpu p-enekTpoHu. Kosa-
JEHTHUHU 3B'A30K 3a y4acTIO §-eJIEKTPOHA aToMa
Kap6ony mae BinpizHATHCS Bin 3B'A3KiB 3a yua-
cTI0 p-enekTpoHiB. IlpoTre B pesynbTarti gocii-
JOKeHb yueHi 3'scyBanu, mo Bci 3B'sa3ku C-H y
MOJIEKYJIi MeTaHy pIBHOLIHHI: Ha pyHHyBaHHA
KOXHOT'0O 3B'I3Ky BUTpPAa4aeThcs OJHAKOBA Kijb-



kicTh eHeprii. lle MOXIHBO, SIKIIO NMPH YTBOPCH-
Hi monekynu CHy (3 aToMmiB) eHeprii §-eidekTpoHa
ip-esexTpoHiB aTtoma KapOoHy BUPIBHIOIOTHCH, a
ixHi opOiTani HaOyBawTh 0 HaKOBOI popmu i po3-
MIIIYIOTHCS Ha MaKCHUMaJIbHIM Ta OJHAKOBIH Bij-
naii oxHa BiJ OJHOI.

[Ipomec BupiBHIOBAHHS €JIEKTPOHIB 3a €HEpPri€lo, a iXHiX
opbirtaneii 3a GOopMOIO 1 pO3MINMIEHHSAM y IPOCTOPI Ha3MBa-
I0Th  2iOpuodusayiero.

-Op6iTani
itoma Kap6ony (a)
7-3B A3KU
i MONEKYyi
aHy (6)

Y Monekyni MeTaHy 3MiHeHi, abo 2ibpuowui,
opbitani MaiTh popMy 00'eMHOT HECUMETPUUHOT
BiciMku (€ X ). Bonu 30pieHTOBaHI OJ{HA 010

oaHoi mig kyramu 109° 28", T0O6TO y HampsmMKax
BiJ eHTpa TeTpaeapa a0 ioro BepuiuH (mMain. 5, a).
[Mo3HaueHHs KOXKHOI Takoi opbitami — 3p’; BOHO
CKJIaZaeThcsi 3 MO3HAYEHb BUXIAHUX opOitanei
Ta ix kinpkocTi. lled Tun ridpuaumszanii HazuBa-
0Th 8p3-ri6pmm3auie}o.

Y Mounekyni MeTaHy 4oTupu "-opOiTani aroma
Kapbony nmepekpuBaroTbcs i3 8-opOiTansiMu aToMiB
ligporeny (maxn. 5, 6). ToMmy MoJiekyla METaHY Mae
dbopmy TeTpaenpa; y HOro IHEHTpl po3MilmeHHH
atoM KapbOony, ay Bepminnax — atromu ['igporeny.

H1

a 6

BynoBa moaexkya romoJgorie merany. Kosa-
JNeHTHI 3B's3ku B Mojekyini erany C,Hg yrBOpIO-
I0ThCA 32 PaXyHOK NMepeKpHBaHH:A 3p -opbiTaneii
nBox atoMmiB KapOoHny onHa 3 onHoto i 3 8-op0OiTa-
nsmu atoMmiB [igporeny.
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LikaBo 3HaTH
CtpykTypHIi
dbopmynu
MOJICKYJI
aJKaHIB 1HOI
300paxamTh,
MOKa3yK4u
JUIIe 3B'SA3KH
MiX aTOMaMH
Kap6ony:

(mpomnan).

Ma. 6.

Cxema yTBOpEHHA
3p*-op6itaneii

B aTomi KapboHy

Man. 7.
>

3B A3KM

B MONeKyni
eTeHy

30

* 300pa3iTh y 30mUTI OyJOBY MOJIEKYIH €TaHy
(3a 3pa3zkoM MajmHKa 5, 0).

Y MoJekyiax I1HIIUX alKaHIB 3B'A3KH MIiX
aromamu KapOoHY TakoX peasi3yloThCs BHACIHI-
JOK mepexkpuBaHHsA ixHix e/3'"-opbirameit. Tomy
KapOOHOBI JaHIIOTH B HHUX 3HMr3aromnoxioHi, a
KyTH Ha BCiX IiJAsSHKaX JamaHoi JiHiI cTaHOB-
nate 109° 28"

CH, CH, CH;
XV x
CH3 CH, CH, CH;

Bynosa monexynu ereny. ¥ monexyuni III' CIL,
KoxHU# atomM KapOGoHy cmosy4aeTbcss 3 iHIIUM
atomoMm KapOony i nsoma aromamu ['ixporeny. I3
HOTO YOTHPHOX OplOiTaled, y SKUX mepedyBae mo
OJTHOMY 30BHINIHBOMY €JEKTPOHY, JHIIE TPU —
8-opOitans i aBi p-opbiTani — 3a3HAIOTH riOpuUIN-
3auii (Man. 6). Tpu yrBopeHi §p*-op6itani po3mi-
myThcsa mix kyramu 120°. OmHa 3 HHX mepe-
KPHBAETHCSA 3 TAKOK CaMOI0 OopOiTao iHIIOTO
atoma KapOoHy, a nBi — i3 sg-opbiTansiMu ABOX
aromiB ['igporeny (mamn. 7). Mix UMH aToOMaM#u
YTBOPIOIOTHCS CT-3B'SI3KU.

3p-
H H
CT o
o
C C
u b
0 0



Man. 8.

Cxema yTBOpeHHA
yp-opbitanen

H atomi KapboHy

Tpers p-opOitans koxHoro atroma KapOGony
3alHIIa€ThCs He3MiHHOM0. Taki opbitami posmi-
IIeH] MepNeHIUKYISIPHO A0 TiOpuaHuX opbditanei
1 IepeKpUBAOTHCSA Ha JBOX MiNSHKAX — HAaJ 1 Mij
JTiHi€l0, fAKa 3'eqHye meHTpu aToMmiB KapOony
(man. 7). Y pe3yapTaTi Mik UHMH aTOMaMH YTBO-
proeThes e i f-3B'sI30K.

OTxe, MOJABIMHHUI 3B'SI30K Yy MOJEKYJi €TEHY
CKJIala€ThCs 13 a-3B'A3KY 1 J-3B'SI3KY:

LenTpu BCiX aTOMiB MOJIEKYJH €TeHY NepeOyBa-
I0Th B OJHIH MIOLIHHI,

Y Moulekyni eTeHy BiACTaHb MiX I€HTpaMHU
atoMmiB KapOoHy MeHIIa, HiX y MOJEKYHi eTaHy
(s-3B'SI30K Haue «CTATYE» aTOMH).

* [TopiBHAINTE MOBXUHY Ta EHEPril0 3B'sA3KiB
Mixx aromamu KapOoHy B Mosekynax eTaHy i
eTeHy 3a JaHMMH, HaBeJeHUMHU B Tabnumi 1.

HaBkono 1-3B'I3Ky HEMOXJIHBE O0O0epTaHHS
rpyn atomiB CH, (BiAMiHHICTH BiJ a-3B'I3KY MiX
atomamu Kapbory B momekyni etrany C,Hg). Y
ObOMY MOXHa IMNCEPCKOHATHUCA, BUKOPUCTABIIHU
KyJeCTEep>XHEBY MOJAEIb MOJEKYJIU ETEHY.

bynoBa monexkynu etuky. ¥ monekyni HC=CH
KoXHUI aTroM KapOoHYy yTBOpIO€ 1Ba a-3B'S3KH.
Y Hux 6epyTh ydacTb ,? €JICKTPOH 1 p €JIEKTPOH.
OpOiTani nux. eNeKTPOHIB 3a3HAIOThH TiOpuaU3a-
1ii 1 mepeTBOPOIOTHCA Ha JBi riOpuaHi 3p-opOi-
Tani, AKi PO3MIIIYIOThCSA y MIPOCTOPi HiJl KYyTOM
180° (man. 8). OgHa 3 HHUX NEpPEeKPHUBAETHCA i3
8-opOitanmio atoma I'igporeny, a gpyra — 3
ribpunHoo opOitammoo iHmoro atoma Kapbomy
(man. 9). Uentpu Bcix atomiB monekynu C,H,
po3MinieHi Ha npsaMiil nixii.

31



Man, 9.-
38'A3KM
B MOJIEKY/i eTaHy

IHmi nBa p-enekTpoHHW KoxHoro atoma Kap-
O0oHy OepyTb yyacTh B YTBOPEHHI JABOX JI-3B's3-
KiB. iXHi p-opOiTanxi momapHO HEepPeKPUBAIOTH-
csa. JliassHKM nNepekpuBaHHA LUX opOitanei
nepe0yBamTh MO3a JIiHI€IO, fKa 3'€IHY€ IEH-
TPU aTOMIB.

Otxe, MOTpifiHUN 3B'A30K y MOJIEKYJi ETHHY
CKJIala€ThCsl 3 OJTHOTO CT-3B'A3KY 1 IBOX Tr-3B'A3KiB:

H-CIC-H

I3 BukiageHoro MaTepialmy MOXXHa 3poOUTH
TaKuil BUCHOBOK: mun e2ibpuousayii opbdimaneil
amoma Kapbony eusnauae npocmopogy 6y008y
Monexyau 8y2n1e600HIO.

Kondopwmanii monekyn. I'pynu aTomiB y moie-
Kyllax eTaHy Ta IHIIUX BYIJIEBOIHIB MOXYTh
obepraTucs HABKOJO MPOCTUX 3B's3KiB (CT-3B's3-
kiB). Taki MoJeKyJIH NMOCTIHHO 3MIHIOIOTH CBOIO
dbopMy; IpH IBOMY KYyTH MiX HampsMaMu op0Oi-
Tajle 1 MOBXUHU 3B'SI3KIB 3aJUIIAIOTHLCS He-
3MiHHUMHU.

IIpoctopoBy opmy, sikoi HaOyBa€e MoJieKyJa npu odep-
TaHHi OyAb-KOI rpynu aToMiB HABKOJIO CT-3B'SI3KY, Ha3H-
BalOTh  KoHpopmauicio.

NABOPATOPHWUI AOCNIA Ne 1
KoHdopmauii monekynu etaHy

BuroroBTe KyJlecTep)XHEBY MOJIEJIb MOJEKyIH eTaHy. s
IbOTO BHOEPiITH y HAOOPi AN CKIaJaHHSA MOJeNeld MOJIEKYJ KyJb-
Ku, mo iMityroTh atomu [igporeny i KapOoHy, a Takox CTepxkHI
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abo TpyOouku. Cknagarwdu MOJeNb, Bi3bMiTh JO yBaru, mo BCi
KyTH MiX JNiHisSIMH, sKi 3'€JHYIOTh LEeHTpU aToMmiB KapOoHny i
I'inporeHy B MoJieKyJi eTaHy, cTaHOBIATE 109° 28'.

Po3micTiTh MoOIedbp MOJEKydH mepen coboro Tak, mod OJuH
atrom KapOony 3akpuB coboto Ipyruil, i moBiIbHO 00epTalTe OOHY
rpyny aromiB CH; HaBKOJIO mpocTOro 3B'A3KY.

3adikcyiiTe n1Bi opMHU MOJEKYIH €TaHy — 3 MiHIMaJIbHUMHU i
MaKCHMaJIbHUMHU BiACTAaHAMH Mixk atoMaMmu [igporeHy pi3Hux
rpyn CH;. Ili ¢popmMu Ha3uBarOTh I'PAHUYHUMH KOHGOpPMAIisIMU.
Ska i3 HUX, Ha Bally AyYMKYy, € Hal0Oinpm BUTigHOIO, TOOTO Bifmo-
Bilac HaliMeHIIiil eHeprii?

Mogeni TpaHMYHHUX KOHpoOpMamiil Molekynu
eTaHy HaBeJeHO Ha MalroHKy 10. Y xoHdopma-
ii ¢ BifgcTaHi Mix aromamu l'igporeHy pizHHX
rpyn CHj; e HaliMmeHmuMu 3 ycix MoxyauBux. Lli
aTOMH 3a3HAIOTh HOMITHOTO B3a€MHOTO BiJIITOB-
XyBaHHS, 00 MalwTh OJHAKOBHUU (IMO3ZUTUBHUN)
sapsia'. V Takoi konpopmanii Haii6inbma eHep-
ris; il Ha3uBawTh 3aminenoro (man. 10, a).
I3 nporo crany MojeKyja HaMaraeTrbcs HepeiTH
y cTaH i3 HaMEHIIOI0 EHepri€o, TOOTO B KOH-
dbopmaniro 6. Y Hiii atomu [igporeny, mepe0y-
BAIOYM HAa MAaKCHMAaJbHO MOJXKJIHUBHX BiJCTaHIX,
HaliMEeHIIEe BiAMITOBXYIOTHCS OAUH BiJA OJHOTO.

Man. 10.
Kynectep:kHeBi
mogaeni
rpaHUYHMNX T
KoHbopMmauii ]
MOJIEKY/IN eTaHy:

a — 3aTiHeHa;

6 — 3aranbmoBaHa

(BHU3y — Buraapg

KOXHOi mopaeni

3 60Ky rpynu

atomis CH3;)

7)

' BigmTOBXYyIOTBCSI TAKOX EJIEKTPOHHI mapu XimiuHux 3B'a3kiB C-H
pizaux rpyn CHj.
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24.
25.
26.

27.

28.

34

Lo xoHpoOpMamilo HA3HBAKThH 3d2ATbMOBAHON
(man. 10, 6). Y Hili Molekylla eTaHy mepedOyBae
HalgacrTime.

IIpo xoHpopmMamii MONEKYT HUKIIYHUX HACH-
YEeHUX BYTJEBOAHIB iTUMETHCA B § 7.

JJisl MOsiICHEHHSI TIPOCTOPOBOT OYAOBH MOJEKYJI
BMKOPHMCTOBYIOTh YsIBJeHHs Npo riopuausauniio
opOitaJseii. I'iGpuausania — npouec BUpPiBHIO-
BaHHA eJeKTPOHIiB aToMa 3a eHeprielw, a IxXHix
opbitaneii — 3a ¢popmolo i po3milmeHHsIM Yy Npo-
cTOpI.

Po3pi3HsI0THL TpH THIH riGpuau3anii: 3p°, 8p> 8p.

®opmy, kol Ha0yBae MoJieKyJda NpH odepTaHHI
rpyn aTomMiB HaBKOJIO NMPOCTOro 3B'sI3KY, Ha3MBa-
0Th KOH(popManiero. A MoJieKyJH eTaHy icHY-
10Th ABi rpaHu4Hi KoHpopmanii — 3arajbmMoBaHa
(naficrifikima) i 3aTineHa (HalimMeHm cTtiilika). Y
3arajJbMoBaHiii koHpopmanii B3aeMHe BigIITOBXY-
BaHHs1 aToMmiB l'igporeny pisuux rpyn CH; € mini-
MaJbHUM.

HasBiTb TMNK ribpuamnsauii opbitaneit atoma KapboHy.

MosAcHiITb NpocTopoBy BYA0BY MOJIEKY/IM METaHY.

OxapaKkTepusyinTe XiMmidHi 3B'A3KM B MONeKyaax: a) MeTaHy; 6) eTeHy;

B) ETUHY.

AKi eneKTpoHHi opbiTani NnepeKkpMBalOTbCA B MOJIEKYIAX METaHY eTaHy,

eTeHy 1 eTuHy?

3HanAaiTh BiANOBIAHICTL.
KoBaneHTHWMI 3B'A30K Cknagosi 3B'A3Ky

1) npoctuis;
2) noagiiHui;
3) noTpiHuiA;

a) Tc-3B'A30K;
6) cT-3B'A30K;

'’
B) CT-3B'A30K i ABa N-3B'A3KMK;
r) ABa CcT-3B'A3KM i N-3B'A30K;
r) cT-3B'A30K i /1-3B'A30K.



>9. 3HalAiTb BiANOBIAHICTb.

dopmyna HinbkicTb cT-3B'A3KIB Tun ribpuamsauii
MOIEKYN y Monekyni atoma Kapb6oHy
1) CHy; A) nga; a) 3p;
2) CoHy; B) Tp¥; 6) 3p”;
3) Cyhy; B)uoTupy; 8) 3p’;
I n'arte; r) ribpuaunsauii
I') wicTb; Hemae.

30. Y MOXKyTb rpynu aTomis ob6epTaTUCA B MOJIEKY/li HABKOIO KOBaNeHT-
HUX 3B'A3KIB? YM 3an1eXuUTb BiANOBiIAb Big TOro, AKMM € 3B'A30K — Mpo-
CTUM, NOABIMHUM, NOTPINHUM? [JaliTe NOACHEHHA.

31. OxapaKtepusyite KoHpopMmaLii MONEKYAU eTaHy.

Hacu4veHni ByrjieBoaHi

HyrneBoani, y monexynax sikux aromu KapO6oHy cronyye-
Hi JUIIe NPOCTUMH KOBAJEHTHUMHU 3B'I3KaMH, HA3UBAKOTH
Hacuuenumu.

Hacu4eHi ByrjieBOIHI MOJINSIOTH HA allKaHU 1
LHUKIOAIKAHH.

AnkaHu

MarTepian naparpada LONOMOXKe Bam:

npuragaTtn cknag i byLoBy Monekyn ankaHis;
OTPMMaATK BiAOMOCTI NPO i30Mepito anKaHis;
CKNAJaTh CTPYKTYPHI GopMyan MONeKyn anKaHis;
Ha3MBATM afiKaHW 3a MNpPaBUMAAMU CUCTEMATUYHOI
HOMEHKNATYpPMU.

Ckinan monekyn. Bu 3Haere, mo HaWmpocti-
MUM HacWuyeHUM ByrineBomHem € metan CHy
(mam. 11).
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Hacuueni ByriaeBogHi 3 BIAKPUTUM KapOOHOBHUM JaH-
IIOTOM y MOJI€KYyJ1aX Ha3UBaIOTh arKaHamu\

Ankaunn

C,,H2(1+2

Man. 11.

MacwTabHa
mopennb
mosfeKynu
meTaHy

3aranpHa ¢popmyina ankaHiB — CuH,,.; (N 1,
2, ...). Y Moxekylax IHUX BYTJIEBOJHIB aTOMH
KapGony mepe6yBaioTh y cTaHi 8p’-ri6puansanii,
a KYTH MIiX JIiHIsIMHU, IO 3'€JHYIOTh LEHTPH Cy-
cimHiX aToMiB, cTaHOBIATH 109° 28'.

Byrnesogni CH,, C,Hg¢, C;Hg ta inmi anamo-
ridHi CHONYKH YTBOPIOITH TFOMOIOTiUHMI psj
ankaHiB. Bam BigoMo, IO TOMOJOTIYHUN P —
e pAA OpPraHidYHUX CHOJYK, MOJEKYIH SIKUX
nmoniOHi 3a OynoBol 1 pi3HATHCS Ha oAHY abo
kinpka rpyn aromiB CH, (Tak 3BaHy rOMOJIOTi4HY
pizauno). F'oMoNOriYHUH pAJ TaK0OX Ha3UBAIOTh
3a CIOJIYKOIO, fiKa Horo 3amoyarkoBye. Crnoayku
C,H¢, C3;Hg ta igmi € roMmoaoramMu 1 HajleXaTh 10
TOMOJIOTIYHOI'O PSALY METaHY.

I3omepisi. [30Mepu icHyOTH Malke I BCiX
alKaHiB, KpiM MeTaHy, €TaHy 1 nponaHy. Moneky-
14 130MEpHUX aJKaHIB Pi3HATHCS MOCIIJAOBHICTIO
crnonyueHHs atoMmiB Kapbony. Bu 3Haere, mo Taky
130Mepil0 Ha3UBalOTh CTPYKTYPHOIO.

3'acyeMo, CKiJIbKH icHye i3oMepiB i3 popmy-
JJOKO C4H10.

NABOPATOPHUI AOCNIA Ne 2
BUroToBNEHHA Ky/leCTepPXKHEBUX
mopaenennt monekyn CsHqg

CxopuctaBmuch HaboOpoM [is CKIaJaHHS MoJelleldl MOJeKyJI,
30epiTh KapOOHOBHMH IaHUIIOT, MOCIiZOBHO 3'€AHABIIHW YOTHUDPHU
atomu KapOoHy mig meBHUMHU KyTaMH.

Un MOXIMBUHN IHIIMH BapiaHT cHOJNydYeHHA LUX aToMiB? fkimo
MOXJIMBUH, peani3dyiiTe Horo, B3sABIIM HOBI KYJIbKH Ta CTEPXKHI

(manuukm).

IIpuennaiite 1o koxHoro aroma KapOoHy BinmoBigHY KiIbKicTb
atoMmiB ['igporeny.

' Jly’Ke pifiIko BUKOPUCTOBYIOTh Ha3By «mapadinu». L
TepMmiH nOX0AUTH BiJ rpenbkoro ciosa borolof£o3 — noniouuit.
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I IepeBipTe Ha BUTOTOBJIEHUX MOJEISIX MOJEKYJ, YU MOXYTh pi3Hi
Tpynu aToMiB 00epTaTHCS HaBKOJO O-3B'SI3KiB.

Man. 12.
Kynecrep:xHeBi
mopaeni MOJIEKY/
isomepHux
ankaHiB CsHqg

Bu BUTroTOBUIM MOJENi MOJEKYJ IBOX i30Mep-
Hux ankaHiB C4H;o — 3 Hepo3ranyxeHuM i po3ra-
JyXeHUM KapOOHOBUMM naHUtoramu (main. 12).
CTpyKTypHi GOpPMYJIH IUX MOJEKY]I Ta X CKOpPO-
YyeHl BapiaHTH MalOTh TaKU{ BUTIAN:

HHHH HHH
I T 11 I 11
H-C-C-C-C-H H-C-C-C-H

I T 111 I 1T 1

H HHH Hei \H
HyH

CHj3-CH»-CH»-CHj3 CH3-CH-CHj3

CH;

I3omepu pi3HATHCA He TiAbKH 3a OyIOBOIO
MOJIEKYJI, a i 3a BIacTUBOCTIMU. Tak, Temmepa-
Typa KHUNiIHHA OyTaHy 3 HEpO3ralyXeHUMH
MoJIeKynaMu cTaHoBUTH -0,5 °C, a #oro i3omepy
3 posranyXeHUMHU Moaekynamu -11,7 °C. Icny-
I0Th BIAMIHHOCTI ¥ y XIMIYHHUX BJIAaCTHBOCTSX
i30MepiB.

31 30inpmeHHAM KinbkocTi atoMmiB KapOGony B
MOJIEKYyJIaX allkaHiB KiJIbKiCTh i30MepiB 3pocTac.
Hanpuknan, Bimomi aBa ankanu CyHjg, Tpm
ankanu CsH;,, m'sts ankauiB CgH4, neB'sTh
ankaHiB C;H¢, a KiZbKicTh i30MepiB 13 dopMmy-
nor C;oH,, csarae 75.

Hassun. ¥ XX cT. Oyno po3pobiieHO cuctemy
Ha3B (HOMEHKJIATypy) OpraHiuyHUX cHonyk. 3rig-
HO 3 HEI0 Ha3BW BCiX allkaHiB MaloTh cCydikc -aw.
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LikaBo 3HaTK
O. M. Bytnepos

Jdas mepuinX 4O0TUPHOX CHOJYK T'OMOJIOTi4HOTO
psAly BUKOPUCTOBYIOTHh TpajUIiiHI Ha3BU: Me-
TaH, €TaH,nponaH,0yTaH.

OCHOBY Ha3B PEIITH aJKaHIB CTAHOBIATH 1HIIO-
MOBHI YMCJIBHHMKHU, sSKi BKa3ylThb Ha KUJIbKICTH

aromiB Kap6ony B monekynax: CsH;; — meHrak,
C¢H14 — rexcan, C;H;4 — renrtan, CgH;3 — okrak,
CpH,, HoHaM, CigH,, — nekan (5 — «meHTay,

6 — «rekca» iT. 1.).
SIKIo MoOJeKyjga Mae Hepo3raiaykeHy («HOp-
MalbHy») OyI0BY, TO Tepeq Ha3BOK allkaHy

nepes6auup 4acTO 3aMUCYIOTh JiTepy # i3 HacTymHUM aedi-
icHyBaHHs .
. coM. Hampukinang, cnooayky i3 ¢GopMmynoio
i300yTany
it 106YB CH;-CH,-CH,-CH; m®©Ha3uBamwTh H-O0yTaHOM.
iioro Hpyruii i3omep Oyrany CH;3;-CH-CHj; wmae
B 1866 p. CH;
Ha3By «i300yTaH».
I[Ipu ckmaganHi Ha3B i30MepiB BHUKOPHCTOBY-
I0Tb TMOHSATTS 3AMICHUK.
. 1 . . .
3aMicHUK — aToM abo rpyma aToMmiB, 10 € BiAralyXeH-

HAM y KapOOHOBOMY JaHI[IO31.

3aMicHHK
H, *
C CH

Hi3C C C
3H,[Hj’

3aranbHe mo3HaueHHs 3aMicHuka — K.

SAxmo 3aMmicHUK yTBOpeHuid 3 atromiB Kap6o-
Hy 1 [igporeHy, #HOro Ha3HMBaIlOTh 6)21e800He-
sum  3anuwkom. DopMyay 1bOro 3aMiCHHKA
MOXHa OTPHUMAaTH, «BHJIYy4YHBIIN» aTtoM [ixpo-
reHy 3 ¢opmyniu ByrieBoJHwo. Ha3zBa 3amicHuKka
MOXOJUTh BiJl Ha3BU BYTJEBOJIHIO 1 Mae cydikc
-un - (-in):

CH;- MeTan
CH;-CH,- emu
CH3—CH2-CH2- HpOHiJI

Po3rnsiHyTi 3aMiCHUKH MAawTh 3aralbHY
Ha3By aikimu. ix 3aranbHa ¢opmyna C,Hjpy.i-.

Y wmoxnekyni i3o00yrany CH;-CH-CH; 3a-

CH;{

MicuukoMm € rpymna aromiB CH;-, a monekyna

! Kpim aToma Tigporeny.

38



CH;—CH—CH—CH—CH; wMicTuTh TpU 3aMiCHHU-
CH; C,H;sCH;
ku — rpyny atomiB C,Hs- 1 aBi rpynu CHj;-.
IcHylOTH mpaBuia i pekoMeHaanii moxo ckia-
JaHHS CHCTEMaTHYHHX Ha3B alKaHIiB i3 po3raiy-
KEHUM KapOOHOBUM JaHIIOTOM y MOJEKyJax.

MpaBuna ckNnapaHHA
Ha3B a/IKaHiB po3ranyxeHoi 6ygosu

1. Y monekyni 3HaxoAATb HaAOBLWKIN (roNoBHWUIA) KapbHOHOBUIN NaH-
Ulor i HymepytTb Yy HbOMy aTomu KapboHy. Hymepauito nodymHa-
I0Tb i3 TOro KiHUA NaHUlora, A0 AKOro 6auKye nepebysBae 3amic-
HUK (3aMiCHUKM).

2. BU3HaYyaloTb Ha3BY KOMHOTO 3aMiCHMUKa.

3. Ha3BW 3amiCHMKIB po3milytoTb 33 andaBiTOM Ha NOYaATKYy Ha3BMU
cnonyku. MNepen Ha3BOK KOXHOIO 3amicHMKa yepes gedic ykasy-
I0Tb HOMep aToma KapboHy, 3 AKMM CMOJIyYeHWUIn 3aMiCHUK.
OCTaHHbOW 3aNUCYOTb Ha3BYy ajslkaHy Hepo3ranyKeHoi 6ynoswu
(tabn. 2), moneKkyna AKOro MICTUTb CTiNbKKM aTomiB KapboHy,
CKiZIbKM X Y TOZIOBHOMY NaHLO3I.

4. 33 HAABHOCTI KiNbKOX OAHAaKOBWUX 3aMiCHMKIB 3a3Ha4yaloTb iX
KiNbKiCTb, AoAaloyYM A0 Ha3BWM 3amicHMKa npedikc (amu- abo ai-,
Tpu-, TeTpa- TOLWO), a Nepes HUM YKasyloTb HOMeEpPW BignoBiAHUX
aTomis KapboHy, po3saineHi komamu.

Tabnuys 2
AnkaHu

Hasga dopmyna
XiMiuHa CTPYKTypHa (CKOpoYeHa)

Mertan CH,4 CHy4

Eran C,Hg CH3-CH3

IIponan | C3;Hg CHoe—CH>—CHp,

k-Byran |cqu;y | (H3—CHo~(I'>—CH3

H-'Tlent an| CsH, CH;-CH,-CH,-CH, cH;

n ITekcan C6H14 CH3 CHQ-CHz-CHZ CH, CH3

ii 'entan C7H16 CH3AU.[z-CHz-CHz-CH2-CH2-CH3

uOxkTak Cngg CH3-CHz-CHz-CHz-CHz-CHz-CHz CH3

it Honan C,ILHZD CH3-CH2-CH2-CH2 CHZ -CHz-CHz-CHQ -CH3

u ﬂeKaH Ci 0722 CH3-CHz-CHQ-CHz-CHz-CHz-CHz CHz-CHQ-CH3
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3rifHO 3 HaBEJICHUMHU IMpaBHIAMH CHUCTEMa-

THYHa Ha3Ba i300yraHy CH3-CH-CH3 —2-Me-
CHs

THJIINIPOMAH, a BYIJIEBOJAHIO, CTPYKTYpHa popMmyia
2 3 4 5

moiekynau sikoro CH;-CH-CH-CH-CH;, —
CH; C,HsCHj;

3-eTtun-2,4-1TUMETHIITICHTAH.

BIPABA 1. CKaacmu CcmpykmypHi ¢opmynau MoseKyn i30MepHUX asKaHie
C.H;; i Hazeamu cnonyku.

Po3e'a3aHHA

3'ascoByeMoO BapiaHTH cHoaydeHHs m'stu atoMmiB Kapbomny.
KinpxicTp BapiaHTIB JOPIBHIOBATHME KiJIBKOCTI 130MEpHHUX alKa-
HIB C5H12.

1. Cnonygaemo atomMu KapOoHy B Hepo3raixyXeHUH JTaHIIOT:

C-C-C-C-C.

Honaemo atomu I'igporeny, nam'starouun, mo Kapbon woTupusa-

JIEHTHUH:

CH;-CH,-CH,-CH,-CH;.
Haspa BinMmoBiAHOTO alKaHy — H-TICHTaH.
2. PoOMMO maHOIOT pO3TANYyXEHHM, IMCPEMICTHUBIIN TEPIIUN
atrom Kap6oHy 10 TpeThOTO:
©-C-C-C-C = c-Cc-C-C.
c
3HaxoauMO HaWmoBIIMNN kapOoHOBHMH nmaHmior. Bin yTBopeHHiH
gotupma atromamu Kap6ony. Hymepyemo ix 3 TOro KiHI[S JaHIIOTA,
0 KOTO ONMX4e PO3MiIICHUH 3aMiCHUK:
2 3 4
—({—C—C.
c

Honucyemo atomu [igporeny:

1
C

CH3-CH-CH,-CHj3.
CH3

Haspa ankany — 2-meTunoyTaH.
3. ®opmyny me OJHOT0, OCTAHHBOTO, i30MEPYy MOXXHA OTPUMATH
micis mepeMilmeHHs 000X KpaiHix atromiB KapOoHY 10 TpeThoro:
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U v vy
Q. |
— C
Bynp-saxuil kapOOHOBUI JaHUIOT y Takiil MoOJIeKyJi MICTUTh TpHU
aTOMH 1 Mae JBa BiATaNyXeHHS Oins IeHTpaibHOro atoma. Hywme-
panis aromiB KapGoHy B npoMmy pasi HenorpibHa. J[Jomucyemo
atromu l'ixporeny:
CH;
CH3-C-CHs.
CH;

HasBa CIIOJTYKH — AUMCTHJIIPOIIAH.

BukoHaeMo 3BOpPOTHE 3aBJaHHA — CKJIaJeMO
¢dhopMyny cnonyku 3a ii Ha3BOIO.

BIPABA 2. Ckanacmu cpopmyny anKaHy, Ha3ed AKo20 — 4-emun-2,2-0dume-
musnzenmad.

Poss’'azaHHA
3anucyemo JaHUIOr i3 ceMu atoMiB KapOony (iforo mae mMoseky-
Ja H-TENTaHy) i HyMEpyeEMO aTOMH B HBOMY:

c-C-c-C-Cc-C-C.
Ho gerBeproro atoma Kapbony npueanyemo 3amicauk C,Hs-, a
o apyroro — nBa 3amicHuku CHj;-:
CH;
€-C-¢-¢-C-c-C.
&H3 ész
Honmucyemo no aromiB KapOoHy rojgoBHOTO JaHI[fora HEOOXiTHY

KiTpKicTh aToMmiB [igporeny it orpumMyemMo GpopMylly allkaHy:
CH;

1 2 3 4 5 6 7
5—C—CH,—CH—CH,—CH,—CHs.
CH3 CzH 5

Atomu TligporeHy MOXyTb 3aMillyBaTHUCH
aromamu ranorediB — I', CI, Br, I. [Ipukxanu Big-
noBigHUX crmodyk: wogomeran CHsl, nu6bpomome-
tan CH;Br,, 2-xnoponponan CH;-CH-CH;.

CI
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VY Mmonexyinax ankaHiB atoMu KapboHy MOXyTb
OyTu 3'€THAHI 3 Pi3HOIO KiNBKICTIO IHIIUX aTOMIiB
nporo ememenra. Skmo atrom KapOGony cmomyude-
HHUH 3 OJHUM TaKMM CaAMHM aTOMOM, MOro Ha3uBa-
I0Th NEpEUHHUM, SIKIIO i3 IBOMAa — GMOPUHHUM, 13
TpbOMa — mpemuHHUM, 13 YOTHpMa — uemeep-
TMUHHUM

TPETUHHHUH
2 TH
CHB3—CHZO—ICH—é—C}§H
CH;CH;

YETBEPTUHHU I

BTOPHUHHHUM

NEPpBUHHHUHU

Heposranyxenuii kapOOHOBUI ITaHIIOT MICTUTh
nume mepBUHHI (Ha HOro KIiHISIX) 1 BTOPHHHI
atromu Kapbony.

BUCHOBKW

Hacuueni ByTieBOOHI, MOJCKYNH SIKHX MalOTh
BiAKpUTHH KapOOHOBUU JTAaHUIIOT, HA3UBAIOTH aJKa-
Hamu. 3aranbHa Qopmyna ankaHiB — C,Hj..
Atomu KapGoHy B Monekyliax ankaHiB mepeOyBa-
I0ThYCTaHI3p -TiOpuaU3aiiiTacnonrydeHi IpocTu-
MH KOBAJCHTHUMH 3B'SI3KaMHU.

Maiixke Iis BCiX aliKaHiB iCHYIOTH CTPYKTYpHI
i30MepH, MOJICKYJIH SIKUX MAalOTh pi3HY OyZOBY Kap-
OOHOBOI'O JIAHITIOTA.

Ha3Bu ankaHiB MicTATh cydike -an. Jns nepmmux
YOTHPHOX CIIOJIYK TOMOJIOTIYHOTO PSTy BHKOPHCTO-
BYIOTh TpaIWIliiHI Ha3BU: METaH, €TaH, NMPOIaH,
Oytan. OCHOBY Ha3B PCIITH AJIKAHIB CTAHOBIATH
IHIIOMOBH1 YHCJIiBHUKH. ANKaHW 3 MOJIEKYyJIaMHu
posranxyxeHoi OyJOBM Ha3WBAIOTh 3a IMpaBHIAMHU
CHCTEMATHIHOI HOMECHKIATYpH.

2

32. Cepep, HaBeaeHnx GOPMYN yKaxKiTb Ti, AKI HanexaTb ankaHam: CHy,
CSHG> C7H16, CSHIS-
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33.

34.
35.

36.

37.

38.

39.

40.

Akui TMN ribpuamsauii opbitaneit atomis KapboHy peanisyetbca B
. 3 2
MO/IeKyax aflkaHiB — 3p°, 3p~ un 3p?

AIKi anKaHM He MaloTb i3omepis?
3HaMAiTh BigNOBIAHICTDb.

dopmyna Monexym Ha3ga ankaHy
1) CH3-CH2-CH2-CH2-CH2-CH3;  a) 2,3-aumetnnneHTaH;
2) CH3-CH-CH-CH-CH3; ®) H-rekcaH;
' ! ! B) 2,3,4-TPUMETUNNEHTAH;
CH3 CH3 CH3 ) 2,2-AMMeTUNINeHTaH.

qu ?Ho
3) CH3-C-CH,-CH,,
CHs3
4) CH3-CH-CH-CH3;
I 1
CHQ %Ho
CH;
CKNagitb CTPYKTYpHi GOpMYIM MONEKYN aNKaHIB, WO MatoTb TaKi Ha3BW:
a) 3-MeTUNreKkcaH;

6) 3,4-pieTunrenTaH;
B) 3-eTUN-2-MeTUArenTaH.

306pa3siTb CTPYKTYPHI GOPMYIN MONEKYA YCiX i30MEPHUX ankaHiB CgH1y
i Ha3BiTb CNOAYKWN.

CKnagfite CTPYKTYpHi dopmynn monekyn isomepiB CgHig, y AKKUX
rON0BHUA KapbOHOBMIN NaHLIOT MICTUTb WiCTb aToMmiB KapboHy.

AKi ByrneBoaHi € isomepamu: 3-eTUN-2-MeTUANEHTAH; 2,2,3-TpUMeTunN-
neHTaH; 3,3-gieTnnneHTaH?

O6unCNiTb rycTUHY ByTaHy (3a H. y.) i Oro BiAHOCHY ryCTUHY 33 BOAHEM.

BnacTtnsocCTi anKaHiB

MaTepian naparpada 4ONOMOXKe BaMm:

3'AcyBaTu BNACTUBOCTI ajKaHiB;
Li3HATUCA NPO MexaHi3M peaKLii 3amileHHA.
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@i3u4Hi BIAacCTUBOCTI. AJKaHHU 3 HEBEJIHKOIO
KinbkicTio atoMiB KapOoHY B Mosekyiax 3a 3BH-
YaWHUX yMOBl € razamu. lle — meraH, etaH, npo-
naH, OytaH, i300yTaH 1 AUMETHINPONaH. AJTKaHU
3 MOJIEKYyJIaMH HeposramyxeHoi OyqoBH, II0
MicTATH Bifg 5 mo 16 atomis Kapbony, — piaunu,
pemta — TBepAi pedyoBuHH. CyMIiIIIIIO TBEPAUX
ankaHiB C,,Hypo (m > 18) € mapadin.

Ankanu — 6e30apBHi, a y TBepJOMYy CTaHI —
0ini peuyoBHMHH. 3amax MarTh JHIIE PiAKi ajka-
HH; HOr0o Ha3UBalOTh «OCH3UHOBUMY.

Temmnepatrypu njaBJeHHS 1 KUMIIHHS alKaHiB 31
3011bIIEHHSIM KiIbKOCTi aToMiB KapOoHy B Mone-
Kylax 3pocrtaioTh. Tak, meran CH, mmaButhcs i
3aKHIMae (3a HOPMAJIbHOTO THCKY) 3a TeMIEpaTyp
-182,51-161,6 °C, u-6yran C4H;9p — 32 -138,3 1
-0,5 °C, a x-oktan CgH;3—3a-56,814 125,7 °C.

3aJleXXHICTh TeMIepaTyp KUMIHHS aJKaHiB BifJ
iX MOJIEeKyJsApHOI MacH MOSICHIOIOTH Tak. Yum
Ba)kya MoJieKyla, TUM Oinbmy eHeprito il mo-
TpibHO Hanmatu (ToOTO pPEYOBUHY HATPITH 10
BHINOI TeMmepaTrypu), Mmod 4acTUHKA 3aJUIINIA
piauHy (pedoBHHA NpPHU IbOMY MNEPEXOIUTH Yy
ra3onoaiOHui cTaH).

ANIKQH (3 Hepo32aayMeHUM KapboHOBUM /1GHUIO-
20M y MOJEKYAi MAE, AK npasusao, mpoxu binbuwy
2ycmuHy y meepoomy U piOKomy cmaHax, Hixc io2o
i3omepu i3 po32anyHeHumMmu mosnekyaamu. Hanpu-
KA1a0, 2yCMUHa PiOKo20 H-NeHMaHy 3a memrnepamypu
0 °C cmaxosums 0,626 2/cm’, a 2-memunbymaHy —
0,620 2/cm’. Lle 3ymosneHO mum, wo Hepo3z2any-
YKEeHi MOoeKynu KOMMAAKMHiIWe pPo3mMiuyromeca y
meepoux pevyo8UHAX i PIOUHAX, HiXC pO32asyH(eHi.

Anxanu nermi 3a Boay. OCKiIBKH MOJEKYJIH
aJIKaHiB NPakKTHUYHO HEHOJSApPHiI, Wi CHOJNYKHU
no0pe pO3YMHAITHCS B 0araThbox OpPraHIYHHUX
pPO3YMHHHUKAX, ajle HEpPO3UMHHI y Boal (Man. 13).

1 v .
3BUYalHUMHU yMOBaMM BBaxawThb Temunepatypy +20 °C 1 Tuck

760 MM pT. CT.
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Man. 13.
MapadiH i rekcaH
He PO3YMHSAIOTHCA
Y Boai

CH,4

MeTaH

XiMiuHI BiIacTUBOCTI. YcCi ajkKaHH
€ XiMiYHO MaCHBHHUMHU CHOJyKaMHu. 3a
NMEeBHUX YMOB BOHH BCTYMNalTh Y
peakmii 3aMimIeHHs, PO3KIaTalOTHCS
IpU HarpiBaHHi. AJIKaHM — TOpHOYi
pEYOBHHHU.

Peaxyii 3 eanocenamu. Bzaemoniro
OpraHi4HOi CHIOJYKH 3 TaJoTeHOM
Ha3WBAIOTh PEAKII€I0 2al02eHYBAHMSL.
I3 ¢ropom ankanum pearyoTh 3 BHUOYXOM; MpH
ubomy 3B's13ku C-C po3puBaOThHCSI # yTBOPIOIOTh-
cs kapbon ¢ropux CP, i rigporen ¢ropun K.
XnopyBaHHs i OpoMyBaHHS allkaHiB BigOyBalOTHCs
MpH OCBITJIEHHI a00 3a MiJBHUINEHOI TeMIEepaTypu
(250—400 °C), a 3 iflogoM BOHH HE B3aEMOJIIIOTh.

ITin gyac peaknii MeTaHy i3 XJI0pOM, 3 SIKOIO BH
o3Haliomunucsa B 9 kinaci, BigOyBaroThbCs MOCIi-
JoBHE 3aMimeHHa aToMiB ['ifporeHy B MojeKyni
BYTJeBOAHIO Ha atomMu Xinopy. CrnodaTky yTBO-
PIOETHCS XJIOPOMETAH:

CH, +Cl, "¥**"= CILCI + nei.
IToriMm Ha atom Xiuopy 3aMillyeThbCs APYyTrui
aroM l'igporeHy Moiexkyiau MeTaHy, TpeTid i,
HapemTi, yeTBepTHii'.
Hanmumite XiMiuHiI piBHSHHS BiJNOBITHUX IIc-
pPETBOPEHb.

XnopyBaHHS MeETaHYy YacTO ITKCTPYIOTh Ta-
KOI0 CXEMOIO:

CH;C1 CH,C1, CHCI3 CCl,.
XJIOpOMeTaH JUXJIOPO- TPHUXJIOPO-  TETPaxJIopo-
MeTaH MeTaH MeTaH

JloOyTn B3aeMoOAi€l0 METaHy i3 XJIOpPOM JIMIIE
OJHY 31 CHONYK (XJIOpOMETaH, JUXJIOpoMeTaH abo
TPUXJOPOMETAH) HE BAAETHCA; Yy peakuilHIN
CyMIimIi 3aBXJH HasBHI KiJIbKa XJOPOMOXiTHHUX
METaHy.

1 o . . .
Ilepmuit atom I'igporeny 3aMimyeTbcs Ba)kue HAaCTyNHHUX, OCKIJIbKHU
MOJIEKyJla MEeTaHy CHMETPUYHA; Yy Hiil pIBHOMIpHO po3MoOAilieHa eJIeKTPOHHA

ryCTHHA.
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Likaso 3HaTK
IToBHicTIO
3aMiCTHTH
aTOMH
I'inporeny

Ha aTOMH
Xiopy MOXKHa
B MOJIEKYJIax
HE JIHIIe
METaHy,

a i erany

i mpomnany.

* Hanmumite piBHSIHHA peakiii, B sAKiil B3aeMo-
JIiI0Th OJHAKOBi KiIBKOCTi PEYOBHUHU €TaHy i
XJI0pY.

Ilpu xmopyBaHHI IPOMaHy CIOYATKy yTBOPIO-
€THCSI CYMilll CIIONYK i3 TAKUMU (HOpMYyIaMu:
OH)-CH,—CHX'l  CH)- CH—CHs.
Cl

1-XJIOpOnponaH 2-XJIOpPOHpONaH

Y nmid cymimi 2-XJopompomaHy MiCTUThCS
Tpoxu Oinpme, Hixk l-xdopompomaHy. AToM
I'igporeny, cnolydeHUH i3 BTOPUHHUM aTOMOM
Kap6ony, 3amimyeTscs nerme, HiX TOH, II0
cmoiydyeHHN i3 mepBUHHUM aTtomoM KapGomny.
Ile came cTocyeThes it iHmux ankaxis'. 3aysa-
KHUMO, IO Haineruie BiAOyBa€eThCS 3aMillE€HHS
atroma ['igporeny Oins TpetuHHOro atoma Kap-
OoHy.

Mexanizm peaxyii xaopyeauwna. Ilim mMexaHi3-
MOM XiMiuHOI peaknii po3yMilOTh MEBHY IOCIi-
JOBHICTh IEPETBOPEHb YACTHHOK pEareHTiB. Y
MeXaHi3Mi peakuii MeTaHy i3 XJIOpOM BHOKpEM-
JI0I0Th TPU CTaNii.

I-wa cmaoia. Tlig piero cBiThna abo mpu HArpi-
BaHHI MOJIEKYJH XJIOPY PO3Magal0ThCAd Ha aTOMH:
Cl:Cl >CI-+-CI

Atom Xnopy depe3 HasBHICTh y HbOTO HecIHa-
pEHOro eJIeKTpOHA BUABISIE 3HAYHO OiNbIIy
XiMI4HYy aKTUBHICTh, Hik Moiekyina Cl,.

2-ea cmaois. Atom Xnopy, HaOJIW3WBIIUCH O
Monekynau Merany CH,, cnpuuuHse po3pus
oxHoro 3i 3B'A3kiB C il icmony4yaeTbcs 3 aToMOM
I'inporeny. YTBoproioTbcs Moiaekyina HCI i
gyacTuHKa i3 popmynorw -CH,:

H H
H:C:H+CI--»H :C-+H Cl
H H

! HaliMeHmy XiMiuHy aKTHBHICTb y peakuifsX 3aMil[CHHS BHSABILE METAH.
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YacTHHKY, IIO Mae HECHapeHHH eIeKTPOoH i
3J1aTHa 10 CaMOCTIMHOTO iCHYBaHHS, Ha3MBAKOTh
padukanom’.

Metunsuuit pagukan -CHs; B3aemonie 3 HacTyn-
HOI0 MOJIEKYJIOI XJIOPY:

H H
H:Ce+ +C1:C1 >H:C Cl1 +-CI
H H

Atom Xuopy 3amimye atoMm ['ifporeny B HacTyIm-
Hiit moixexyni CHy abo monexyni CH;Cl. Hosi
paauKaiu, IO YTBOPIOIOTHCS MPU IBOMY, MUTTE-
BO pearyioTh 3 IHIIMMHU MOJIEKYyJIaMHU, HAsIBHUMHU
B cyMimii.

3-ma cmadis. Peakmig MoXe HPUIMHUTUCSA B
pa3i MOBHOrO BUTpayaHHS OJHI€l 3 BUXIAHUX
pedoBUH ab0 MONMAPHOTO CHOJY4YEHHS yCiX pajgu-
kaniB. IIpukyian Takoro cHOIy4YeHHS:

*CH; + Cl-  CH;CL

Peakuito, B fKili BUHUKHEHHSI AKTHBHOI YaCTUHKH (paam-
KaJ1a) CHIPHYUHAE BEJIMKY KiJIBKICTH NMOCJIiZIOBHHUX Iepe-
TBOPEHb YACTHMHOK BHMXiJHOI PeYOBHHHU, HA3UBAWTb JIAH-
U10208010.

OCKIJNIBKY TiA Yac XJOpPYBAaHHS ajKaHIiB YTBO-
prOIOTHCS 1 OepyTh ydacTh y B3a€EMOJil pajguKanu,
MexaHi3M Iiel peakuii Ha3uBaIOTh PAOUKATLHO-
aanyrweosum. Cragii peakumii oTpuManu Taki

Ha3BU: MEpIIa — 3apoodiceHHs nanyoed, Apyra —
3pocmanHa aanyroed, TPeTsl — 0Opusanms, AaH-
yroaa.

Peaxyii oxuchenmns. ANKaHW TpU Miamanio-
BaHHI rOpSATH 3 YTBOPEHHSAM BYTJIEKHUCIIOTO rasy i
BOJSHOI Mapy; MpPH IbOMY BUAIIAETHCSA BEIUKA
KiJIbKiCTh TEMJIOTH:

CH4 + 20, -=> CO, + 2H,0; AH = -803 xJx.
Skuro moBiTpA HE BUCTAYa€, TO cepel MNPOAYKTiB
peaxiii 3'ABASIOTHCSA YaJHUM ra3 i Byrieusb.

1 . o . o
Panuxanu 1ICHYIOTh AYXE€ KOPOTKHU 4YacC, OCKUIBKHU € HaJA3BUYAaUHO
AKTUBHUMH 4HYaCTUHKaMH.
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* Hanumite piBHSAHHS peakiii TOpiHHSA €TaHY B
HAJJIHUIOIKY KHCHIO Ta 3a HOro HecTadi.

MexaHiam peakyii OKUCHEHHA a7AKaHYy Ha2ao0ye
MexaHi3Mm  83aemoOlii memaHy i3 xnopom. BiH
noe'asaHuli 3 ymeopeHHAM paduKanie yYHACAIOOK
po3pusy 38'askie C-C i C-H 3a eucokoi memne-
pamypu.

CyMimi MeTaHy Ta IHIIMX Ta3yBaTUX alKaHiB
(a TakOX mapW PiAKHX aJNKaHIB) i3 MOBITPSAM €
BUOyXoHeOe3nmeyHuMUu. ToMy, KOPHCTYIOUHCH Y
nmo0yTi MPUPONHUM Ta30M 1 MaJIbHUM, CIijJ OyTH
nyxe obepexxHUM. Bubyx Moxe craTucs BXe 3a
00'eMHO{ yacTKH MeTaHy B moBiTpi 5 %.

3a MeBHUX yMOB allkaHHW B3a€EMOJIIOTH 13 KHC-
HEM, IEPETBOPIOIOYNCH Ha OKCUT'CEHOBMICHI opra-
HIYHI CHOJYKH. Y NPOMHCIOBOCTI OKHCHCHHSM
OyTaHy NOOYBarOTh OITOBY KHUCIOTY.

ANKaHU HE pearymTh i3 TaAKUMH OKHCHUKAMH,
SK KaJIiif mepMaHraHat, TiIpoTeH NMEepOKCHUI.

Tepmiynuii  posknao. llpm CcHIBHOMY Harpi-
BaHHI 3a BIACYTHOCTI MOBITpsA (KHCHIO) aJKaHHU
po3kinanamThes. Ilig yac Takux peakiii yTBo-
PIOIOTHCS HACHUYEHI i HeHAacHYEHi BYIJIEBOAHI, a
TaKO0XX BOJCHB:

CH3'CH2'CH2'CH3 CH3'~CH3 + H2C=CH2,'
2CH4 > HC=CH +3H2.

[3omepuzayis. 3a MEeBHUX YMOB ajlKaHU HEPO3-
ranyxeHoi OyZOBH NIEPEeTBOPIOIOTHCS Ha i30MepH
13 pO3TaNyKeHUM KapOOHOBHM JIAHIIOTOM:

CH3-CH2-CH2-CH3 -AA>CH3-CH-CH3.
CH;

k-OyTan i300yTaH
Peaxmii, mig 9ac SKHX YTBOPIOIOTHCS i30MepH
BUXIAHUX CHOJNYK YHAaclilOK MNeperpynyBaHHS
aTOMiB y MoneKynaxl, Ha3UuBaIOTh peakyiamu i30-
Mmepuszayii.

' AGO mepeMillieHHs B HEX KPAaTHHX 3B'SI3KiB.



41.

42.
43.

44,

45.

46.

47.

BUCHOBKW

Hajinpocrimi ankaHu 3a 3BHYAHHHX YMOB €
rasamu, iHmi — pigzmHamMu a0o TBepAMMH Pe4OBH-
HaMH. BOHHM pO3YMHAIOTHCH B OPTaHIYHHUX PO3YHMH-
HHKaX i Hepo3uuMHHi y Boai. Pinki ankanu mawTh
xapakTepHuii 3amax. TemmepaTrypu miaaBjaeHHsA i
KHIIIHAA aJKaHiB 3i 3011bIIeHHAM MOJEKYJISPHOI
MAacH CHOJYK 3POCTaI0Th.

VYci ankanm xXiMidyHO macuBHi. 32 MEeBHUX YMOB
BOHH BCTYNAKTh y peakmii 3amimeHHs, a mig Jac
HArpiBaHHA PO3KJIANAITHCA. AJIKAHU — TOpPIOYi
PEYOBHHH.

Peakuii xJaopyBaHHA ajdkaHiB Bin0yBalwTbcH 32
PAANKAJIBHO-JIAHNIOTOBAM MeXaHi3MOM.

Yu BNAMBaAlOTL CKNag i 6yaoBa MONEKYN ankaHiB Ha ixHi ¢i3ndHi Bna-
cTuBOCTI? Bignosigb ob6rpyHTylTE.

HanuwiTtb piBHAHHA BCiX CTagin 6poMyBaHHA MeTaHy.

Lo Take paaunkan? CKnaaitb enekTpoHHY GopmMyny eTUNbHOTO pagmKa-
na. Y1 MoXKHa BBaKaTu pagmKasom atom Xnopy?

Jonuwite cxeMmn peakLin i CKNaaiTe XiMivHi PiBHAHHA:
a) + 1102 7C02 + Hzo, 6) C4H10 4 CH4 + ..
C3H3 + Bl'z (rlepUJa CTa,ﬂ,iﬂ); C4H10 4 C2H5 +

AKnit 06'em nosiTpa (H. y.) NoTpibHMI ana cnanoBaHHA 10 N OKTaHy,
3 v .

ryCTMHa AKoro ctaHosutb 0,7 r/cm’? Mpuitmite 06'€MHY YaCTKy KMCHIO

8 nosiTpi 3a 20 %.

VY pesynbtaTi HENOBHOro pPO3KAagy MeTaHy Ha aueTuneH i BoAeHb
3a¢ikcoBaHO 36inblUeHHA 3aranbHoro ob'emy rasis 8 1,4 pasa. Obuuc-
NiTb BiAHOCHUI BUXig, aLEeTUNEHY.

Y 6anoHi mictutbca 20 Kr cymiwi nponaHy i H-byTaHy. MacoBa 4YacTKa
nponaHy B Cymiwi cTaHOBUTb 22 %. AKa KiNbKiCTb TENNOTU BUAINUTLCA
npyv NOBHOMY 3rOPAHHI L€l cymiwi? TepmoximiyHi piBHAHHA peakuil
ropiHHA NponaHy i H-byTaHy:

CsHg + 50, = 3C0, + 4H,0; AH = -2200 kx;
2C4Hq0 + 130, = 8C0, + 10H,0; AH = -5760 k.
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LluknoankaHu

MaTepian naparpada gonomoxe Bam:
3'AcyBaTM CKNag, i bygoBy MONEKYN LUMKNOAKAHIB;
CKnagatv GopmMynu i Ha3BM LMKNOANKaHIB;
AOi3HATUCA NPO i30Mepit0 UMKAOANKaHIB;
OTPMMATK BiAOMOCTI NPO BNACTMBOCTI LIMKNOANKAHIB.

Ckiaaa moJiexkyna. HacuueHi ByryiieBoJHI MOXYTh
MaTH B MOJIEKYyJax He TIIbKU BIAKPUTI KapOOHOBI
JaHLIOTH, a ¥ 3aMKHEeHi. SIKI1o i3 MOJeKyIH ajKa-
HY BUJIYYUTH IO OJHOMY aToMy I'iaporeny Bix qBOX
HecycigHix atomiB KapOoHy i1 3'emHaTm ocTaHHI
IPOCTUM 3B'A3KOM, TO OTPUMAEMO MOJEKYHIy i3
3aMKHEHUM KapOOHOBUM JaHIIOTOM, a00 IUKIOM.

HacuyeHi ByriieBoaHi, MOJeKYJH AKHX MAKWOTh LHKJIIiYHY
oynony,

Hukaoankanu

50

CyH2,

HAa3UBAKWTb UUKIOANKAHU MU.

Y MoulekyJsl LUKJIOAaJKaHy MICTHUThCS Ha JBa
atromu 'igporeny MeHue, HiX y MOJIeKyJi ajika-
HY 3 Takol caMolo KiubkicTio atoMmiB KapOomny.
Tomy 3aranpHa ¢opMyna IHUKIOAJKaHIB —
C,H;, (n=3,4, ..).

CTpykTypHi ¢dopMyaH MOJEKyd LHUKJIOAaIKa-
HiB 3aIIUCYIOTh NO-PI3HOMY: NO3HAa4alOTh pHUCKa-
MU 3B'S3KM MiX yciMa aToMaMu abo TiIbKH MiX
aromamu KapOGoHy um 300paxaloTb LHUKI Yy
BUIIAAI 0araToKkyTHHKa 0e3 MO3HaueHb aTOMIB.
HaBoauMo moBHY Ta cHpolleHi CTPYKTYypHi ¢op-
MyJnIu Molekynau nukinoankany Cs;Hg:

H H
\

/A
Hu ™M mc cH,

* 300pa3iTh aHAJOTiUYHI BapiaHTH CTPYKTYpHOI
dbopmynu nukniynoi monexynu CyHsg.



Man. 14.

Mogeni monekyam
UuKnonponaHy:

a — KyJIeCTep’)KHeBa;
6 — macwTabHa

Hazpu. Ha3Ba nuknoankaHy ckiagaeTbcs
i3 Ha3BHW allkaHy 3 TaKOK CaMOI0 KiJbKiCTIO
atomiB KapOoHy B Mounekyni i mpedikca
yukno-. Hampukiaaja, crmoiyka i3 HUKIIYHOIO
mouekynoro C;Hg mae Ha3By yuknionponan
(man. 14), a C4Hg — yuxnobyman.

SAxmo B MoNeKyll HUKIOAaJIKaHy € OIHH
3aMiCHUK, TO #HOro Ha3By BKa3ymTh Ha
MoYaTKy Ha3BU CIOJYKH:

CH,

METHJILIUKJIOIIPONaH

Y pasi HasgBHOCTI KiIbKOX 3aMiCHHKIB 3a-
3HA4alOTh IX MOJIOXKEHHA 1 Ha3BH. [Ipu nbomy
atomu KapOoHy B IMKII HyMepyHOTh Tak,
mo0 uudpu y 3aMiCHUKIB, pO3MIilIEHHX 3a
andasitTom, Oynn HalilMEHIIUMHU:

CH;

C,H; CH.

1-eTnn-2,3-AMMETUIIIUKIONCHTAH

Bbynosa mojexyn. Y mukigoalkaHax, sK 1 B
ankaHax, opOitami atomiB KapOony mnepeOysa-
I0Th y CTaHi «//-ribpunusanii. BHacmigox mporo
KyTH MIX OPSAMHUMHU, IO 3'€JHYIOTHh HEHTPHU CY-
cigHiX aTomiB, Manu 0 cramoButu 109° 28'.
IIpore B wMomekymax nuknonpomany Cs;Hg i

nukiodyrany C4Hg BHYTpiIIHI KyTH B

£ £ KapOOHOBHX IHKIax MeHmi. Lle 3ymoB-
} k

\q
)
Man. 15.

KynectepkHeBa mogenb
MOJIEKYJIH LUMKNONEeHTaHy

JII0€ «HANpPYXEHHA» B LHUKIAX, iX
HECTIHKICTh 1 MiABHIIEHY peEakKIiliHy
i 3JaTHICTh CHOJYK.

} Kap6oHOBiI nUKIM B MOJEKyJax

€ ™  IUKJIOAJKaHIB HE € IJIOCKUMHU (KpiM,
2
&

3po3yMisio, HuKiIonpomnany). Hampu-
Knajx, ¢opma NO'SITHYICHHOTO IUKIY
Harajaye BiIKpUTHH KOHBepT (Man. 15).
KoxHuil BHYTpilIHIN KyT y IbOMY Ta
OiNMpmIMX IUKIAX CTAHOBUTH 109° 28'.
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Mounekynu Maiike BCiX HUKIJIOaNKaHiB mepedy-
BAaIOTh y Pi3HUX KOH(poOpMamisix. 3BEpHEMO yBary
Ha JBi KoH(opMmamii MOJEKyIM IMKJIOTEeKca-
Hy CsHi,. Ha3zBa onniei 3 HUX — «kpiciuo» (a),
iHmoi — «BaHHa» (0):

A

Mounekyna B koHpopmamii «kpiciao» Mae Haii-
MEHIIY €HEeprilo.

NABOPATOPHUM JOCAIA Ne 3
KoHdopmauii monekynm uuknorekcaHy

BuxopucrtoByloun Halip 1 CKJIaZaHHS MoJAeled MOJEKyI,
BUTOTOBTE KyJIECTEPKHEBY MOJAENb KapOOHOBOTO LUKIY MOJEKYIU
IUKJIOTEeKCaHy B KoH¢popmanii «kpicimo». CmpoOyiite BUTHYTH ii
Tak, mo0 yTBopuiaca KoHpopMalis «BaHHA».

I3omepia. LlukmnoankaHu MaloTh Oinpmie i3o-
MepiB, HiXk BiAmoBiAHI ankaHu. [linTBepaumo ne
CTPYKTYpHUMH GOpMyITaMH MOJEKYJ 130MepiB
cknany CsHjo:

. /CH, CH; H4C,_CH, C:H;
) / \ /\ /&
— “CH, T _
a 9] 6 2 r
OUKJIOIMMEeHTaH METUTIUKIO0- 1,2-TUMEeTUITUKIIO- 1,1-ITUMETUTLUHUKIIO- €TUNIHUKIIO-
6yTaH HpOl‘[aH l'IpOl'[aH r[por[aH

Ak OGauumo, cmpykmypHi i30mMepu THUKIOAI-
KaHy MOXYTb PI3HUTHCH:
® po3MipoMm HKTY (a, 6, 8);
* CKJaJOM 1 KIJIBKICTIO 3aMICHHUKIB (2, I);
* MOJIOKEHHSIM 3aMiCHUKIB y LUKII (8, 2).

JAns uukinoalkaHiB iCHye 1Ie W npocmoposa
i3omepis. OnuH i3 11 BUAIB — eeomempuuna, abo
yuc-mparnc-izomepis. BoHa 3yMoOBIE€HAa MOXKJIU-
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BiCTIO HEOJJHAKOBOTO PO3MIIEHHS MO0 MOBEPX-
Hi UKy ABOX 3aMiCHUKIB 01 pi3HUX aTOMIB
Kap6ony. I'eomerpuuni izomepu Mmae 1,2-mume-
TUJIMUKIONPONMaH. Y MOJEKYIi yuc-i3oMepy
rpynu atomiB CHj; nmepebyBaroTh mo oauH Oik Bix
MOBEPXHI LHUKIY, a B MOJIEKYJIi mpaHc-i3oMe-
py' — 1o pi3Hi 6ok (3aMiCHHKH MaKCHMAaTbHO
BiAJaNeHI OJMH BiJ OJHOIO):

Cly,  (Rk; CH>

I C-1,2- TUMETUIUKIIO- MPQAHC-1,2-TAMETHUIUKIIO-
npomnaH npormnaH

®izuuHi BIacTuBocTi. Llukmonponan i MUKIO-
OyTaH 3a 3BHYaWHMX YMOB € Tras3aMu, iHIII
HUKJIOAJKaHU — PIAUHU abo TBepai peuoBHUHU. 31
301IBIIEHHAM MOJIEKYJNSIPHOI Macu CIONYK IXHi
TeMIIepaTypu IJIAaBICHHS 1 KUIIHHS 3pOCTAIOTh.
HukinoankaHu, sK 1 allkaHU, HEPO3UHHHI Y BOJI,
aje PO3YHHSIOTHCS B OPTaHIYHUX PO3UYMHHHUKAX.

XiMivuHi BIacTUBOCTi. 3a XiMi4YHMMHU BIACTH-
BOCTSAMH IIMKJOAJKaHHU MOAIOHI 10 ankaHiB. Jus
HHUX XapaKTepHI peaknii rOpiHHS i 3aMiIIEHHS.

I! Hanumits piBHAHHSA peakuii TOpiHHSA LHUKIO-
HIpomnaHy.

Peakmii 3amimeHHs, B SKHX OepyTh ydacTh
rajoreHu, BifOyBalOThCS HpU OCBiTIEHHi. bpo-
MYBaHHS LHUKJIONEHTAaHY NOYMHAETHCS 3TiTHO 3
TaKUM PiBHAHHSIM:

2

C C2
H e il + B HX ' Cl-* + HBr.
£, ol Bra, v
H2C CH2 H2C _CH2
OUK/JIOIEeHTaH 6POMOLU/IKT[OI'[€HT3H
! IIpedikcu moxonsaTh BiJ JTAaTHHCHKUX CiB — Mo mei Oik, "bram —

Kpi3b, depes.
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(0

»

I3 BogHUM po3umMHOM OpoMy HHUKJIOAJIKaHH, fK i
aJKaHHU, HE B3a€EMOIIIOTh.

[MukaonpomnaH i nUKI00yTaH Yepe3 HaIpyxke-
HICThP KapOOHOBHX IHUKIIB y IXHIX MOJEKyJIax
CIIONYyYalOThCS 3 BOJHEM, TajloTeHaMU, TaloreHO-
BogHsAMHU. IIpu nbOMY LMKIM PO3KPUBAIOTHCI U
YTBOPIOIOTHCSA BIANOBiAHI aJKaHM UM TalOTECHO-
MOXIAHI alIKaHIB:

2
c
A, + Br, iaBoitY) BrCH,-CH,-CH,Br;
H,C CH,

LUKJIONPONaH 1,3-nu6bpomonponan
H,
/°y  +wmei CH;-CH,-CH,CI.
H,C CH,
LUKJIONPONaH 1-xJoponponan
BUCHOBKM

Hacuueni ByrieBoaHi, MOJCKYNH SKHX MalThb
HUKITiYHYy OyIOBY, HA3WBAIOTh HUKJIOATKAaHAMH. iX
saranpHa ¢opmyna — C,H,,. OpOitami atomiB
Kapbony B Monekymnax IUKJIOaJIKaHIB nepebysa-
I0Th Yy cTaHi «//'-ribpunusarii.

Ha3pa mnukmoankaHy CKJaXaeTbcs 13 Ha3BU
aJKaHYy 3 TaKOIO0 caMoIo KiIbKicTio atoMiB Kapbony
B MOJICKYJ 1 mpedikca yuxio-.

Jnst nuKiI0alKaHiB iICHYIOTh SK CTPYKTYpPHI i30-
MepH, TaK i IPOCTOPOBI.

[uknonpoman i mukiI00yTaH — Tas3W, iHOI
HUKJIOAIKAaHU — PiuHHA a00 TBEP/i pEUOBUHH.

3a XiMIYHUMH BJIACTHBOCTAMU IHUKJIOAJIKaHU
noniOHi 10 ankaHiB. [las HUX XapaKTepHi peakiii
TOPiHHSA 1 3aMileHHS.

48. AKi ByrneBoAHi Ha3WBalOTb LMKA0AKaHaMK?
49. Aki Bnay isomepii icHyIOTb ANA LMKNOANKaHIB?
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")(). 3HalaiTL BignNOBIAHICTb.

dopmyna monekynu HasBa cnonyku
1) CH, a) 1,3-AMMeTUNLNKNONEHTAH;
H,C—CH-C,Hs 6{ METUN LMKN0bYTaH;
. B) €TUALMKAONPONaH.
2) CH;-HC CH-CHs3
\—/
HC CH2
3) HoC—CHjy
I 1
H,C—CH-CH3

'>1. 306pas3iTb CTPYKTYpHi popmynn monekyn umknoankaHis CgHi,, SKi

MICTATb LMKAM i3 YOoTUPbOX aTomiB KapboHy. Ha3BiTb cnonyKku.
52. lonuwiTb cxemun peakLii:

CH3
a) /\+0,->... 6) I +Cl -» ...

")3. Cknagaitb PiBHAHHA peakLil UMKAOreKcaHy i3 X10pom:
a) AKLWO KiNbKOCTi PeYOBUHM peareHTiB 04HaKOBI;
6) AKLLO oaHMM i3 NpoayKTiB € rekcaxnopaH CgHgClg.

54. Akt o06'em nosiTpsA (H. y.) HeobXigHWA ANA MNOBHOrO 3rOpPsAHHA
100 mn umkaorentady (piguHa i3 ryctuHoto 0,81 r/cm®)? Mpuiimits

06'eMHY YaCTKy KMCHIO B MoBiTpi 3a 20 %.

MPAKTUYHA POBOTA Ne 1
BuasneHHA KapboHy, lNaporeny i Xnopy
B OPraHiYHMX peyoBUHAX

JIOCJII 1
BusasneHHA KapboHny i FigporeHy
B OPraHiYyHii peyoBUHi

30epiTh mpumanx A J00yBaHHS : T
razy (man. 16) i mepeBipTe Horo Ha | ﬁ
repMETHYHICTD. |

Y cyxy npoOipky HOMICTiTh npu-
6auzno 0,2—0,5 r mapadiny (iforo

MOXHa 3aMiHHTH PO3TEPTHUM LHYKPOM
abo kpoxmanem) i 1—2 r xynpym(II) Man. 16

okcuay. llepemimaiiTe pe4OBUHH. Npunag, ana pobysaHHA rasy
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3akpiniTe nmpoOipKy TOpH3OHTaNBbHO Yy mTaTHBi. BcraBTe y
npoOipky Onmxde mo ii oTBOpYy HeBENUKHH XKMYT BaTH. [loTiMm 3a
JOIOMOTOI MaJIeHbKOIO INNAaTeNsl IOMICTITh HEBEIUKY Kilb-
kicTh Oe3BoxHoro kynpym(ll) cynsdary Ha BHyTpimHIO MOBEpX-
HI0O npoOipku. 3akpuiite mpodbipky mpoOKoK 13 Tra30BiJIBiIHOIO
TpyOKOIO.

B inmy mnpobipky (abo ckisHKY) HajmuiTe 3—5 M BamHAHOI
BoaM (mpoOipKy mocTaBTe y MITAaTHB) 1 3aHypTe Ta30BiABIAHY TpyO-
Ky B piguHy (Man. 17).

Man. 17.

Mpunag ana BuABNEHHA
Kapb6oHy i TigporeHy

B OpPraHiYHUX peyoBUHax

3amayniTe CHHUPTIBKY, 00EpeXHO MpoTpilTe BCIO MNpOOIpKYy i
HarpiBaiiTe cymim. Cmoctepiraiite 3a Heto, kynpyM(Il) cyasdaTom
1 BATHSIHOIO BOJIOIO.

[licis moMyTHIHHS BamHSHOI BOAM BUUMITH i3 Hei ra30BiABIIHY
TpyOKy, He npununsioyu wuacpieamu cymiw (iHaKIIe pigwHA IO
TpyOIi MOTPANUTh 0 rapss4oi npobipku, i BoHA TpicHe). SK TinbKH
MOMITUTE 3MiHHU Y MpoOipIi, NPUNUHITE HarpiBaHHA.

3anumriTe y HaBeJCHY Jalli TaOJMHII0 CIIOCTEPEIKECHHS, MOSICHEH-
HsS, BHCHOBKH, PIBHSHHS peakIlii, a TaKOX BiAMOBiAlI Ha Taki
3aIUTAHHSI:

1. Sk 3minmnocs 3abapsieHHs 6e3BonHoro kynpym(ll) cynsda-
Ty? Slka cnomyka yrBopunacsa? IIpo mo ne cBiguuTs?

2. o BixOynocs y mpoOipui 3 BanHSIHO BOJgor0? SKuii ra3 mpo-
pearyBaB i3 pO3YHHEHOIO PEUYOBUHOIO?
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3. Sxuit xomip 3'ABUBCS B peakmiiiHii cymimi? Ha yTBopeHHs
s KOi p€YOBUHU BiH yKaszye?

4. SIki eleMEHTH BUSBJIEHO B OpPraHiuHiM pedOoBHHI, B3ATIH A
nociigy? Jlo MONeKyad SKUX CHOJYK Mepelan aTOMH UX eJeMeH-
TIB y pe3yibTaTi XiMiuHUX peakiin?

CnocrtepexeHHs [TosicHeHHSI 1 BUCHOBKH

PiBHsIHHS peakiiii:
a) OKMCHEHHs mnapaginy*
C,,H2n+2 + ...ConO N ..,C02 + .Cu + ...H20;
C.H. + .CuO n
abo0 iHIIOI OpraHiyHOI CHOJNYKH

6) B3aeMoOAis OAHOTO i3 NMPOAYKTIB OKMCHEHHS OPTaHiuHOl
crnonyku 3 kynpyMm(Il) cynspatom

B) B3a€MOJisl IHIIOTO MPOAYKTY OKMCHEHHS OpraHi4HOi
CIONYKHU 3 KalbIi#l TiAPOKCHIOM

* YV ppyromy XiMiYHOMY piBHSHHI MOJKHa 3amucaTd (OpMyNy OITHOTO i3
BYIJIEBOAHIB, ckianoBux mapadiny (mampukian, CyoHay).

pocnig 2
BuasneHHa Xnopy 8
OpraHiyHiu peyoBUHi

VY npobipky Hanuite 0,5 ma pixkoi xjo-

pOOpraHiuHoi CMONYKM — TPHXIOPOMETa-
Hy (TpuBianbHa Ha3zBa — xyopodopm) abo
1,2-nuxnopoerany. (Ilig yac opopmiaeHHs Q//

poboTtu 3amumite ixHi Qopmynu.) Ckuan-
KV 3 OUXIOpOemaHoM  mpumaiime nooaui
60 60cHIO\ 60 peuosuna € JaecKO3aAUMU-
cmoio. o
Bi3pMiTh MiZHY APOTHHY 3aBIOBXKHU '
.1 5—2Q cM. OnuH ii OIK CKPYTITh Yy CHIPANb  pan 18.
i HarpiBaliTe B MoayM'i CIMPTIBKM JI0 3HU-  BussneHHs Xnopy
KHEHHs #oro 3abapBiIeHHS. B OpraHidHii cnoayui

' Xnopodopm He 3aiiMaeThCa Ha MOBITPi Ta HE YTBOPIOE 3 HUM BUOYXO-
BUX cyMimei.
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Uwu 3MmiHuBcAa Kouip aporuHu? Yomy?

[Micns oxoNOJXeHHS APOTHHU I0 KIMHAaTHOi TeMmepaTtypu
3aHypTe il YaCTHHY B XJIOPOOPTaHiUYHY CIOJYKY i 3HOBY BHECITH y
monyM's. Crmoctepiraiite mosBy 3elieHOTO 3a0apBieHHS (Man. 18).
Moro cupuumHsoTs neTki cmonykm Kymnpymy i3 Xmopom —
kynpym(IT) xmopux i kynpym(I) xzopux'.

J

55. Y4yeHb, BUKOHYylOUM aocnig 1, BYaCHO He BMWHAB ra3oBiaBigHOI TPyOKM
i3 BaMHAHOI BOAW i MOMITMB, LLO KanamyTb Yy Hii MOCTYNOBO 3HWKAA i
piavHa ctana nposopoto. Jante HeobxigHe NOACHEHHS.

56. BucnosTe Bawy AYMKY LLOAO MOMKAUBOCTI BUABNEHHA XNOpY B TPUXJO-
poOMeTaHi 3a 4ONOMOrol BOAHOrO PO3YMHY apreHTym HiTpaTty Ta apry-
MeHTy#Te ii.

Po3B'A3yBaHHA 3apau
Ha BUBEAE€HHA G¢OpMYA
opraHiyHUX CMOAYK

MaTtepian naparpada [OMOMOXKe BamM BWBECTU
bopmyny cnonyku:
3a 1 BigHOCHOIO MonekynspHolo abo MonsapHoto
Macolo i BiAOMMM TUMOM CMONYKW;
32 MacoBMMM YaCTKaMu enemeHTiB y cnoayui Ta ii
rycTMHOIO B rasonogibHomy cTaHi abo BigHOCHOM
ryCTUHOIO;
3a 06'emamu rasis abo macammu pPeyvoBMH Yy XiMiYHIN
peakKuii 32 y4yacTio CNONYKW.

1 P . .
Takum croco60oM B opraHiuHii cmonyni MoxxHa BUABUTH bpowm i Uonx.
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VY maparpadi po3TISHYTO 3axadi Ha BUBCHACHHS
dbopmyn ByrieBoaHiB. Cmocobu iX po3B's3aHHSA
MOJKHa 3aCTOCOBYBATH JUISI IHOIMX CHOIYK — SK
OpraHi4YHUX, TakK 1 HeopraHiuHux. Po3B's3yBaTu
3ajadi HE0OOB'I3KOBO TaK, K 3alPOMOHOBAHO B
niApy4HUKy. Bu Moxere oOpatu Aisi HbOTO Biac-
HUW WIJISX.

IMepmri nBi 3aga4i € JOCUTH MPOCTHUMH 1 IPYH-
TYIOTHhCS Ha 3HAHHIX 1 BMiHHAX, 3400yTHX BaMu
panimre.

3ALAYA 1. 3Halimu ¢popmyny anKAHY, MOAAPHA MACA AKO20 CMAHOBUMb

44 2/morneb.
JaHo: Po38'a3aHH#A
M(C,H;.+;)= 1. BuBenemo 3aranpHuMil BHDPa3 g MOIAPHOI
44 r/monb MacH aJIkaHy, BUKOPHCTaBIIM MOJSIPHI Macu

Kap6ony i l'igporeny:
M(C;Hypp) =m*M(C) + 21 + 2). M(H) =
=12n+2n+ 2= 141 + 2.
2. 3HaxogumMo GOopMyny BYTIECBOIHIO:
14n+2 44; o0 3.

®opmyna ankany — CsHs.

C, H2;i+2

Bionoside: popmyna ankaHy — CsHsg.

3ALAYA 2. Busecmu c¢hopmyny 8y2n1e800HI0, 8 AKOMY MACO80 4YACMKA
lidpoeeHy cmaHosume 18,2 %.

JaHo: Po38'a3aHH#A
y 1. OG6uncnoemo MacoBy udacTky KapOony B cno-
u'(H) = nyni:

- 18,2 % w>(C) = 100 % - u(H) =
C.H, =100 % - 18,2 % = 81,8 %.
2. Po3paxoByeMoO BiTHOUICHHS 3HAYCHBb IHACKCIB ¥
dbopmyni ByrieBoaHio (ab0 BITHOMEHHS Killb-
KOCTEe! pPEYOBUHHU EIIEMEHTIB).
Hexali maca ByrineBonHio ctaHoBuTh 100 T.
Toni maca Kapbony B cnonyni gopiBHioe 81,8 T,
a I'igporeny — 18,2 r.
x:y=n1(C): a(H) =
™m(C) . nmi(H) _ 81,8 , 18,2

M(C) + M(H) B 6,82 : 18,2.
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3HaxoauMo GOpMyNIy CHONYKH.
Innexcu B ximiuHil popmyii MarOTh OyTH LiTUMHU
quclaMH, 4acTO — HaWMEHIIUMH 3 YCiX MOXKJIHU-
BUX. 3Ba)XKUBIIY Ha Ile, CIIOYATKY AiTUMO o0uaBa
qyucia B 100yTOMy CHiBBiIHOIIEHHI Ha HaiiMeHIIe:

vy 2820 182,

6,82 e+ 6,82 I

Tenep, mo6 oTpuMaTu 1ijdi YUciaa, HOMHOXUMO
3HaliaeHi Ha 3:

x:y=(1+3):(2,673)=3:8,01 «3:8.
(doBeniTp, mo MHOXHHUKHU 2 1 4 € HENPUHHAT-
HUMH.)

BianoBiab: popmyna BYrneBoAHIO  C3Hs.

3Ha4YM MacoBi YaCTKU €JIEMEHTIB y cHojyui,
MOXHa 3HaWTH i1 Halnpocmiwy XimiuHy (opmy-
1y, B AKiH 1HIEKCH € HaWMEHIIMMH 3 YCix
MoOXIMBHUX. OJHAK He BCi CHOJYKH MalOTh Taki
dbopmynu. Hanpuknaa, nid eTany HallmpocTima
dbopmyna — CH;, a cupaBxHs, abo icmunna,
C,H¢. Tomy B ymoBax 3ajgay 4acTo BKa3YIOTh
MOJIAPHY Macy CIOJYKH, il rycTUHY (y razyBarto-
My cTaHi) a0 BiIHOCHY I'YCTHHY 3a IHIIUM ra3oM.

3AAAYA 3. 3HaiTH PopMyAy HacUYEHOro BYINEBOAHI, SKLIO MacoBa
yacTtka KapboHy B HbOMY CTaHOBUTb 85,7 %, a ryctuHa crno-
NYKU 3a HOPManbHuUX ymoB — 2,5 r/a.

AaHo: Po3B'a3aHHsA

e a. 1-11  cnocio

MC) = 1. O6uucinoemo MacoBy vacTky [imporeHy B cro-
=857 % Tymi:

P(C*H,,) = ™(H) = 100 - MC) = 100 % - 85,7 % = 14,3 % .
=2,5r/n

2. Po3paxoByeMoO CHiBBIJHOWIEHHS 1HIEKCIB Yy
¢dbopmyni ByriieBogHio (abo KiIbKOCTEH peyOBU-
GA, - ? HH €JIEMEHTIB y CIOJYIi).
Y xoxHux 100 r cmonykum micTutbea 85,7 T
Kap6ony i 14,3 r I'ingporeny.
x:y=1(C): n(H)=
- 10(C) . mnH) 85,7 . 14.3 _ .
M(C) © M(H) TR =7,14 : 14,3
«l:2.

H. Y.
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LlikaBo 3HaTH

Hns

HyIb-aKOT0

OHUKJIOAJIKaHy
u(C) = 0,857;
u(H) = 0,143.

ByrneBoauwo i3 ¢opmynowo CH, He icHye.
Otpumana ¢opMmyina € HaWNpPOCTiLIO0O, aje He
ICTHHHOIO.

3. 3HaxoguMoO icTUHHY ¢opMmyiay crmoiayku. Bona
kpaTHa Hanpoctimii: (CHy),.
CnouaTky OOYHMCIIOEMO MOJISIpHY Macy ByTie-
BOJHIO, BUXOAAYHU 3 HOro I'yCTHUHHU:

M = p'y/vl;
M(CH,) = M[(CH,),] = 2,5 t/n * 22,4 n/monp =
= 56 T/MOIb.
. _ M[(CH,y 56
3BiJicH 2 = M(CH,) 14 = 4,
Ictuana popmyna cnmonyku -— (CH,),, a6o C4Hs.

2-11  cnocib
1. O0uucneEMO MOJSIPHY Macy BYIJIEBOJHIO:
M = p'y/vl;
M(CH,) = 2,5 t/n + 22,4 n/monp = 56 r/MOnb.
2. Po3paxoByemo macy Kapbony B 1 monp Byrie-
BOJHIO 32 MaCOBOIO HaCTKOIO €JIeMEHTa:
t(C) = 56 r-0,857 = 48 r.
3. 3HaxoauMoO KinbkicTh peuoBuHU KapOony B
1 MoJb BYTrJI€BOJHIO:
48
PoM(0) 12
4. O6uucnroemMo Macy 1 KiJbKiCTh PEYOBUHU

=4 (MoIb).

I'igporeny B 1 Moab BYIrJI€BOAHIO!
mM) =56T1-48 1 =283
/m(H)
M(H)
®opmyna ByranesoaHio — CyuHg.

n(H) = = 8 (Mo0ub).

BianoBiab: dopmyna HacuueHoro BYrAeBOoAHO — CyHs.
(Taky popmyAay mMaloTb LUKAOOYTaH i MeTUA-
LMUKAONPONaAH.)

DopMyny CHONYyKH, 30KpeMa BYTJIEBOIHIO,
MOJXHa BHUBECTH, HE€ JIMIIEe CKOPHUCTaBIIUCH
pe3dynpTaTamMu Ii XxiMmMiuHOTO aHamily, a ¥ 3a
Maco abo o00'eMOM CHOJYyKH, IO BCTyNae B
XiMiuHy peakuiro, i BIANOBIZHMMH MacaMu abo
00'eMaMu mpoAyKTiB peakmii. i 1bOTO MEBHY
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HOpLil0 OpraHiyHOi PEeYOBMHU CHAJIOITh Yy CIe-
IiaJbHOMY NpHUaji B HaJUIMIIKY KMCHIO 1 BU3HA-
4alTh Macu abo 00'e€eMHU NMPOAYKTIB 3TOPSHHI —
BYIJIEKHMCJIOTO rasy, BOJIM, a30Ty TOLIO.

3AAAYA 4. 3HaiTh popMyAy ra3yBaToro BYIA€BOAHK, SKLLO MPHU MOBHOMY
3ropAaHHi 50 mA uiei cnoayku ytBoprorotecss 150 ma Byme-
kucaoro rasy i 200 Ma BoasiHOI napu (06'emu BipnoBisaroTb
OAHaKOBUM yMOBam).

AaHo: Po3B'si3aHHA

y 1. CxnagaeMo piBHAHHS peakuii B 3arajibHOMY
y(cH,) = 50 mn BUTJIAMI:

I'(C0,) = 150 mn CH, + (x + A}SOZ S *COZ + 'IHZO'

~(H,0, napa) = . . . o

=200 M 3rigHo 3 piBHAHHAM 13 1 Mone CMH" yTBOpIO-
. oThcsa x Mois CO0, Ta y/2 mons H,0.

CAL, 2. 3a 3aKkoHOM OO0'eMHHX CHIBBIJHOIIEHL Tra3iB

3HaXO0JMMO BiJHOIIEHHS KiIbKOCTEH pedoBU-
HU BYTJIEBOJHIO, BYTJIEKHCIOro rasy i Bonsi-
HOi mapu (KibKiCTh PEYOBHHH Ta3y IpOMNop-
niiiHa fioro 06'eMy 3a HE3MIHHOCTI 30BHINIHIX
YMOB):
tx"Hy : 1r(C0;): /r(H,0) =
= Y(CA,) : ¥(C0Oy) : "(H,0, mapa) =
=50:150:200=1:3:4.

3. 3HaxogumMo GopMyiy BYTJIEBOIHIO.
Koedinientu y xiMiuHOMY piBHSAHHI mpomop-
HifHI KiTBKOCTAM PEUYOBMHU peareHTiB i mpo-
IYKTiB:

1 :x :y/2 = 1:34.
3Bigcu x = 3; y = 8.
®opmyna syraesogHo — C;Hg.

Bianosiab: dopmyna ByrneBopHto — CsHs.

3AAAYA 5. 3HaiTU GOPMYAY BYTA€BOAHIO, SIKLLO NPU MOBHOMY 3ropsiHHI
NneBHOI Oro Macu YTBOPHOITLCA 22 I BYIAEKUCAOrO rasy i
11,25 r Boan. BipHOCHa ryctMHa BYIAE€BOAHKO 3@ BOAHEM
cTaHoBUTL 29.

AaHo: Po3B'a3aHHA
CH,y 1. [lpy moBHOMY 3TOpPSHHI BYTJIEBOAHIO BCi
/m(CO0) =22 atomu KapOGoHy «mepexoasiTs» y MOJEKYIH
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T(HzO) =
11,25 ¢
[in(cxH,)=29

BYTJIEKUCIIOTO Ta3y, a ['ifporeHy — y Molexy-
JH BOJIH.

OO6uucnoemo kinbkocTi peuoBuHH KapOony i
I'igporeny B mponyKkTax 3TOpsHHSA, a OTXKe, H y
BYTJIEBOJHI:

m( C0,) 22

n(€) = m(€02) =\ coy)an 44
T(H0) _ ) 1125

0,5 (monp);

/r(H) = 2u(H,0) = 2

M(H,0) 18
= 1,25 (moib).
2. 3HaxoauMo HaWnpocrtimy ¢opmMyny ByTie-
BOJHIO!
cy=n(C): m(H)=0,5:1,25= %3 125 -

0,5 " 0,5
=1:2,5.
[ToMHOXHBIIM KOXXHE YUCIO 3HAHJEHOTrO CIiB-
BIIHOUIEHHS Ha 2, OTPUMYEMO WLiNi IHOEKCH X
Ta y:
x:y=(1-2): (2,5-2)=2: 5.

Byrnesoanto C,Hs He icuye. IcTuHHA popmyna
cnoiyku kpaTHa Hanpocrtimii: (C,Hs)s.

3. BuBoaumo icTuHHY Qopmyny cnoayku. [dus

ObOTO 00YHCITIOEMO MOJISIpHY Macy BYIJIE€BOI-
HIO:

M[(CsH5)2] = £»m,[(CoHs),] -M(H,) =
=29 2 =58 (r/mMmo0nb).

M[(C,H5s),] 38

3Bi 2 - -

BracH M(C2Hs) 29

Ictunna ¢opmyna cnonyku — (C,Hs),, abo
C4H10.

BianoBiab: dopmyna ByrneBopHto — 04°

BUCHOBKM

(DOpMyJ'Iy BYIJI€EBOAHIO IIEBHOI0 THIIY MOXHa

BHUBECTH 3a HOro BIZHOCHOIO MOJIEKYISIPHOIO
Macol0 abo MOJISIPHOIO Macolo.

3a MacoBUMHU YaCTKaMU €JIEMEHTIB y choJyui

BHU3HA4YawTh Ii HalinpocTimy XiMidHy Gopmyny, a

.63



9

57.

58.

59.

60.

61.

62.

63.

64.
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iCTUHHY GOpMYylly BCTAaHOBIIOKOTH, JI0JaTKOBO
BUKOPHUCTOBYIOUYU MOJIIPHY Macy CHOJYKH, ii
IyCTUHY B Ta3yBaTOMY CTaHi 4YM BIJJHOCHY TycC-
THHY.

3HalTH (QOpPMYNy CHOJYKM MOXHA TaKOX 3a
o0'emamu rasiB B peakiii, sika BigOyBaeThcs 3a
yuacTio cnoayku (y rasyBatromy crtali), abo
3a MacaMH BCIX Y4YaCHHKIB XIMI4YHOTO HEpETBO-
peHHS.

LLlo Take HawnpocTtiwa ¢opmyaa, icTMHHa ¢opmyna? Haseaitb npwu-
KAaA BYIAEBOAHIO, AASl AKOTO Li pOPMYAM: @) pi3Hi; 6) opAHaKOBI.

3a pesyAabTaTamMu XiMiYHOrO aHaAi3y BYIAE€BOAHIO XiMiK oTpumaB ¢op-
myny CHs. flka icTuHHa dopmyna uiei cnonyku? AK HasBaTU BUBEAEHY
dopmyny CHs?

MonsfipHa Maca UMKAOaAKaHy cTaHOBUTb 70 r/MoAb. 3HaWAITb dopmy-
Ay cnoAyku. (YCHo.)

BukoHalTe HeobXiAHI po3paxyHKU i 3aNOBHITb TaOAULIO:

£\ ME)Yy%, | IIE),, m(E) |n(C):n(H) MHOX-| IHAekcH Hait-
a6g 61(1)(E) r/MOAb  M(£)' HUK |y GOPMYAI g)pocru.ua
y r opMmyAa
CMOAYKM,T a?,(.)o’,th)
Cc| 837 3
H

Uu icHye cnonyka i3 BUBEAEHOK BaMW HaWMPOCTILLO ¢OpMYyAOD?
AKLLO Hi, TO AKa ii icTMHHa dopmyna?

CKAaAiTb CTPYKTYPHY GOPMYAY CMOAYKM, SIKLLO ii BiAHOCHA MOAEKYAAp-
Ha Maca CTaHOBUTb 48, a MoOAeKyAa MiCTUTbL aTom KapboHy, aTom eAe-
meHTa VI rpynu, a Takox atomu lipporeHy.

flka popmyna BYrA€BOAHIO, AKLO MacoBa 4actka Kapb6oHy B Hbomy
84 %?

BuBepitb popmyny HacMueHOro BYFAEBOAHIO, FAKLLIO MacoBa 4acTka
FipporeHy B Hbomy ctaHoBUTb 14,3 %, a BiAHOCHa ryCTMHa CMOAYKHU 3a
nositpam — 1,45.

3HanAiTb GOPMYyAY BYrA€BOAHIO, B IKOMY CNiBBiAHOLIEHHA Mac Kap6o-
Hy i FipporeHy ctaHoBuTb: a) 3: 1; 6) 4 : 1. (YcHo.)



65. Mpu noBHomy 3ropsiHHi 0,1 MoAb BYraeBoAaHIO yTBOopuaoca 0,4 Monb
Byranekucaoro rasy i 0,5 monb Bopu. BuBepitb ¢popmMyny BYrAeBOAHIO.
(YcHo.)

66. MNpy noBHOMy 3ropAHHI 10 MA rasyBaTtoro HaCM4YeHOro BYIA€BOAHIO
yTrBopunocs no 30 MA BYFAEKUCAOTO ra3y i BOASSHOI napy (06'emu Bia-
noBipaloTb OAHAKOBUM YyMoBaM). 3HaWAITb (GOPMYAY BYIA€BOAHIO.
(YcHo.)

67. 13 cymiwi npoApykTiB peakuii 6poMyBaHHA HACUUYEHOro BYIA€BOAHHO
6yn0 BUAINEHO CMOAYKY, B fIKil MacoBi yactku Kap6oHy, liaporeHy i
Bbpomy craHoBuan 0,13; 0,02 i 0,85 BianoBipHO. BuBeaitb dpopmyau
LLiEI CMOAYKU i BYTA€BOAHIO.

HenacuyeHi ByrieBojHi

KpiM HacuyeHUX BYIrJIeBOJAHIB, ICHYIOTh HEHa-
CHYEHI.

ByrieBoani, B mosekyaax sskux aromu: Kapoony cnosyue-
Hi He JIMIIe NPOCTUMHU, a i OJHUM 200 KiJIbKOMAa KPATHUMH
3B'fI3KAMH, HA3UBAKTb HEHACUYEHUMU.

ANKeHMm

Matepian naparpada ponomoxxe sam:
Ai3HaTUCA Npo CKAap i OyAOBY MOAEKYA AnKEHIB;
oTpMMaTtU BiAOMOCTI Npo i30Mepil0 anKeHiB;
CKnapatu GopmyAau i3oMepiB anKeHiB i Ha3uBaTtu ix.

Cknang 1 OynoBa Mounekyn. Halinpoctimum
BYTrJEBOJHEM 3 OJHUM IMOJBIHHUM 3B'SA3KOM Yy
MoOJeKylli € ereH, abo erumieH (man. 19). Horo
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Mana. 19.

MacwTtabHa mopenb

MOAEKYAU eTEeHY

ximiuHa ¢opmyna — C,Hy, a enexrponHa i
CTPYKTYpHa GOPMYIH MOJEKYIH —
H«C"C:H CH,=CH,.
H H

* IlodcHiITH NpPOCTOPOBY OYIOBY MOJEKYIH
eTEHYy.

IcHye Oarato ByriaeBOIHIB, MOAIOHUX [0
eTeHy 3a OyJ0BOIO MOJIEKYI.

ByrieBoaHi, MoJieKyJIH SIKMX MaloTb BiAKpUTHIl Kap0OoOHO-
BUH JAHIIOT 3 OJHHUM HOABiiHMM 3B'SI3KOM, Ha3UBAIOTh

asKeHamu.

LlikaBo 3HaTH
Byrnesoani

3 IBOMa
MMOJABIHHUMU
3B'I3KaMu

Yy MOJIEKyJax
Ha3UBaKTh
ajJKaxieHaMU.

Ankenun
C,H2p
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Y Mmonexyni ereny atromu KapOony mepebyBa-
10Th y cTaHi 8p’-ri6puamsanii. KyTu Mix ninis-
MH, IO 3'€IHYIOTHh LEHTPH CYCIAHIX aTOMIB y Wi
MoJieKkyJi, ctaHoBIATh 120°. Te came cToCyeThCA
atromiB KapOoHy, cmojydeHUX MOIBIHHUM 3B'S3-
KOM, 1 IXHBOIO OTOYEHHS B MOJEKyJlax 1HIIUX
aJIKeHIB.

ETeH € poaoHayalbHUKOM TOMOJOTIYHOTO
psaay ankeHiB. XiMiuHy GpopMysy HacTymHoi cro-
JYKH IIbOTO PAAY MOXXHAa OTPUMATH, «JOJaBLIN»
no ¢Gopmynu ereny romonoriuny pizHumio CH,:
C,H,CH, => C;H¢. 3icraBuBmu dopMmynn nux
BYTJIEBOAHIB, JE€IKO JIHTH BUCHOBKY, L0 3arajib-
Ha ¢popmyna ankeniB — C,H,,, (7 =2, 3, ...).

CknazeMo CTPYKTypHY (OpMYyJNy MOJIEKYIH
ankeHny C;Hg. CnouaTky 3amumemMo BiJKpUTHH
KapOOHOBUH NaHUOIOT 3 OJNHHUM TNOABIHHHUM i
OJHUM IPOCTUM 3B'SI3KOM:

c=cC-C.
¥Y3aBmu no yBaru, mo aromu KapOGony € gotupu-
BaJEHTHUMH, MPOBEIEMO BiJJ KOXHOIO aTo-

Ma JAO0JaTKOBi puUCKU (BOHM IMITYIOTh NPOCTI
3B'SI3KH)

G



Man. 20.
KynectepxHeBa
MoOAENb
MOAEKYAU
MponeHy

1 JOMUIIEeMO BIATOBIJHY KiJbKICTh aTOMIB
I'igporeny:

i
H-C=C-C-H.
I T 1
HHH

CkopodeHa CTPYKTypHa ¢opmyla Mo-
JEKYIU [BOTO BYTJIEBOJHIO (Man. 20):
CH,=CH-CHj;.

Hassu. CucreMaTnuHi Ha3BU aJKEHIB cKiaza-
I0Th, JOTPUMYIOYUCH TaKOi caMoOi IMOCIiJOBHOCTI,
mo i y pasi ankaHiB. J0MaTKOBO BPaxoBYIOThH
MOJIOKEHHS TMOJBIHHOTO 3B'SI3KYy B MOJIEKYII.
lonoBHuii kapOOHOBHUI JaHIIOT OOMPAIOTH TakK,
mo6 BiH MicTuB 1ed 3B'a30k. Atomu Kapbomny
HYMEpYIOTh BiJ TOTO KiHIS JAHI(IOTA, 10 SIKOTO
MONBIHHUN 3B'I30K ONVKYHUIA.

Ha3Bu ankeHiB i3 HEPO3TATYKECHUMH MOJEKY-
JaMH CKJIaJalTb, AONAI0YM 10 KOPECHS HAa3BH
alKaHy 3 TaKoOI0 caMoOI0 KiilbKicTio aToMiB Kap-
OoHy B MoJIeKyJi cydikc -en. Hanpuknan, alkeH
C;Hg¢ mae HazBy nponen.

[Tono>xeHHS MOABIHHOTO 3B'SI3KY B MOJIEKYJTax
aNKCHIB, KpIM €TEeHy 1 INpomeHy, BKa3ylOTb Y
Ha3Bi CHONYKH IHu}poio (HaWMEHIIUM HOMEPOM
BinmoBigHOro aroma KapOoHy) micinss kopeHs
nepea cyQpikcoM -¢H, TpUIOMY 10 1 micis nudpu
3alUCyIOTh NedicH:

2 3
CH;; =CH-CH)- CH;.
6yt-1-en'

Jns ankeHiB i3 po3TalyXeHHMH MOJCKYJIaMH
Ha3BM 3aMICHHKIB Ta iX MOJIOXKEHHS BKa3yIOTh Y
TaKui caMuil crmocib, mo W A1 ajJlKaHiB:

CH,=C-CH-CH,-CHj3.
H;C C,Hs;

3-eTHI-2-METHIIIICHT- 1 -¢H

' Panime nu¢py, mo BKasyBaja MOJOKEHHS KPATHOTO 3B'A3KY, 3aIlH-
TyBaJIM TIepe]] Ha3BOIO CIONyKH abo micist Hei: 1-OyTteH, OyTeH-1.
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* Ha3BiTh ankeH, MOJEKyla SKOTO Ma€ CTPYK-
TypHy ¢popmyny CHr»~C-CH>-CHj3.

CHj3

ByrieBoaHeBUl 3aJUIIOK BiJl MOJIEKYJIH €TECHY
CH,=CH- mae Ha3BYy 6iHin.

CTpykTypHi (OpMyIn MOJNEKyJ alKeHiB 3a
Ha3BaMM CIOJYK CKJagaloTh Tak camMo, K 1 B
pa3i aikaHiB, aje BpPaxoBYKTh Ie U Micue
noJBiffHOTO 3B'SA3KY.

BMPABA. Cknacmu opmyny GrAKeHY, HA38d AKo20 — 4-emun~2-memusn-
2EKC-2-€H.

Pose'asaHHA
3anucyemMo NaHUIOT i3 mecTtu atomiB KapOony (iloro mae more-
KyJa «-TeKCaHy) i HyMEpPyeEMO B HbOMY aTOMHU:
1 2 3 4 5 6
C-C-C-C-C-C.
Hdpyruii i TpeTiii aTOMH cIONydYaeMO MOJBIHHUM 3B'SI3KOM:
1 2 3 4 5 6
C-C=C-C-C-C.
[puennyemo 3amicauku CHs;~ i C;Hs— BinmoBigHO 10 Apyroro i
YETBEPTOr'0 aTOMIB:

1 2 3 4 5 0
C-C=C-C-C-C.
CH; C,H;
Homnucyemo no atomiB KapOoHy TOJIOBHOTO JIaHI[IOTa HEOOXiIHY

KiIBKicTh aTOMiB I'iAporeHy Ta OTPpUMY€EMO CTPYKTYpPHY GopMyIy
MOJEKYIU alKeHy:

I 2 3 4 5 6
CH3-C=CH-CH-CH;-CHj3.
CH3 C2H5

I3omepis. Kpim ereny i mponeny, BCi iHII anke-
HU MaloTh i30MepH. [30MepHiI anKeHH MOXYTH pi3-
HUTHUCS He Jnuie OyJoBOI0 KapOOHOBOTO JIAHLIOTA
(sk 1 anmkaHW), a ¥ MOJOXKEHHSIM IMOABIHHOTO
3B's13Ky B HbOMY. Taki i3omepH, sSK BaM BioMoO,
HaJleXaTh 10 CTPYKTYPHHUX.

BuseneMo cTpyKTypHi popMyan MoJNEKyd i30-
MepHUX ankeHiB C4Hg 1 JaM0 Ha3BU cHONyKaM.
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CnouaTky peamnizyeMo BCi MOXIHBI BapiaHTH
CIIOJIy4eHHS 4OTHpPHhOoX aTtoMmiB Kapbomy, mam's-
TAal4M, 110, KPiM MPOCTHX 3B'SA3KiB, y MOJEKYIIi
aNKeHy Mae OyTH OIUH MOABIHHUIA:

Cc=C-C-C C-C-C-C C—(E—C
C

Tenep mommmemo a0 KoxHOTo atoma Kapbomy
HeoOXigHy KinbkicTh aToMmiB [igporeny, a mix
dbopMynamMu HaBeJleMO Ha3BW BIiJMOBiHUX CIIO-

NyK:
CH,=CH-CH,-CH; CH;-CH=CH-CH; C;H,=C-CH;
CHj3
OyT-1-en OyT-2-eH METHJIIPONEH

TpeTio cmoiyky MU HE Ha3Balld 2-METHJIIPOII-
1-eHoM (cmpoOyiiTe OOTPpYHTYBAaTH 4OMY).

Ockinpku oOepTaHHS YACTHH MOJICKYJIM HaB-
KOJIO TOJBIHHOTO 3B'S3KYy HEMOXJIHUBe 0e3 Horo
py#HYBaHHS, B Py aJKCHIB iCHye reOMeTpHUU-
Ha, abo yuc-mparc-i3omepis (0AWH 13 BUIIB TpPO-
cTopoBoi i3omMepii). HeoOXimHOIW yMOBOIO iCHY-
BaHHS BiNIOBIMHUX 130MepiB € HAIBHICTh y KOX-
Horo atoma KapOoHy, mo yTBOpIO€ MOABIHHUN
3B'I30K, OJHOro 3aMicHUKa abo JBOX pI3HHUX
3aMiCHHKIB. SIKIIO OJMHOTHIIHI 3aMiCHUKH Iepe-
OyBalTh Mo OJAWH OiK BiJ TOJBIHHOTO 3B'S3KY,
CMOJIYKY Ha3WBaIOTh IHC-i30MEpOM, a SKIIO IO
pi3Hi 60k — /mpauc-izoMepom:

H‘Ip:r/H HXF-F/CH3
nyc'® “CH; H;C H
yuc-0yT-2-eH mpaHc-Gyr-2-en'

Eten, mponen, 0yrt-1-eH, MeTuianpomneH, 6arato
IHIIUX aJKCHIB HE MAlOTh TEOMETPHUIHUX 130MepiB.

! Pamiure 11i coykn Ha3MBAJIH TAK: LUC-2-0yTeH, He-OyTeH-2; mparc-
2 OyTeH, mparc-0yTeH-2.

.69



NABOPATOPHUM A0OCNIA, Ne 4
BUrotoBneHHA KynecTepyKHEBUX mopenei
MOJIEKY/l TEOMETPUYHUX i30MmepiB ByTeHy

306epiTh MOJedl MOJIEKYd F€OMETPUYHUX 130MepiB OyTeHy, CKoO-
PHUCTABIIKUCH BIAMOBIAHUM HabOpOM.

[lepeBipTe Ha CKIageHUX MOJENAX, YU MOXE Tpyla aTOMIB
H-C-CHp obGepraTucsa HaBKOJIO TOJABIHHOTO 3B'A3KY .
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OTxe, i30Mepis alKEHIB 3yMOBJICHA:

* OynoBor KapOOHOBOTro JNaHIOTa (CTPYKTypHa
i3o0Mepis);

* TOJIOKECHHSM MOJBIHHOTO 3B'SA3KYy B KapOOHO-
BOMY JIaHII031 (CTpYKTypHa izomepis);

* MOJOXXEHHIM 3aMICHUKIB IIOI0 IOJABIHHOrO
3B'A3Ky (reomeTpuuHa, abo yuc-mpauc-izoMe-
pis).

Cepen i3omMepiB i3 popmynoro C4Hg € i mukmiy-

Hi CTIONYKH:

CH,
CH H,C-CH,
H)C—CH) H)C—CHp

Taky i30Mepil0 HA3UBAIOTH MidCKIACOB0I0, BOHA
HaJEXHUTh IO CTPYKTYpHOI i30Mepii.

ByrneBonHi, MONEKyIN SIKUX MalOTh BiIAKPUTHI
KapOOHOBUIA JIAaHIIOT 3 OJHUM MOJBIHHUM 3B'SI3-
KOM, HAa3MBAaIOTh aJIKeHaMH. 3araibHa GopMmyia
ankeHiB — C,.H,,,.

Ha3Bu ankeHiB ckiajfaloTh rak camo, sIK i ajka-
HiB. HasBHICTHP TOJBIHHOTO 3B'S3KY BKa3yHOTh
cyikcoM -€H, a MOro MOJIOKEHHS B JAHII031 —
nudpotro nepea cypikcom.

J71s ankeHiB iCHYIOTh CTPYKTYPHI Ta IPOCTOPOBIi
i3omepu. CTpyKTypHi i30MepH pi3HATHCSA OyH0BOIO



KapOOHOBOTO JAHIIOTa i HOJOXEHHSAM Yy HbOMY
HO/ABIHHOTO 3B'A3KYy, MPOCTOPOBI — PO3MIIIEHHAM
3aMiCHHUKIB II0/I0 IIOTO 3B'S3KY.

(58. AIKi cnoNyKM Ha3MBalOTb aiIKeHamMuU?
69. 306pa3iTb eNeKTPOHHY GOPMYNy MONEKYNU MPOMEHY.

70. 3HanAiTe BignoBiAHICTD.

dopmyna monekynu HasBa cnonyku
1) CH3-CH=C-CH3; a) 3-etun-5,6-aumeTnnrenT-3-eH;
C,Hs 6) 2,3-gumeTnnbyr-2-eH;
2)CH;3;-CH-CH-CH=C-CH,-CHs; °) 3-meTunneHnT-2-eH.
CH3 cH;, CyHs

3) CH'}-% =1 C-CHsj;

71. Cepep, HaBefdeHUx GOPMYN yKaxiTb Ti, WO HanexaTb CMOAYKAaM-FOMO-

noram:
a) CH,=CH,; B) CH3-CH-CH-CHs;
CH; CH;
6) CH,=CH-CH,-CH,-CH3; r) CH,=CH-C,Hs.

72. Ha3BiTb BYrneBoAHi, MOJEKYNIN AKUX MAIOTb TaKi dopmynau:
1) CHs-C = C-CHj;
11
2)CH3-CH=C—CH-CHg3;
CH3 CH;
3)CH2=f-ICH-C]H-CH3.
CH, CH; CH3

/3. 306pa3iTb CTPYKTYpHi GopmMyan monekyn:
a) 3-meTunneHT-1-eHy; B) LMC-3-MeTUNTEeKC-3-eHY;

6) 3,3-aieTnnrekc~1-eHy; r) mpanc-3,4-pumeTuarent-3-eHy.
74. Ha3BiTb TUNK i30Mepii, BNACTUBI afIKeHaM, | HaBeAiTb NpuKnaamn isomepis.
/B. Yu icHytoTb cnonyku cknagy C,H,,, Y MoneKkynax AskMx aToMuM CrosyyeHi
Nvwe npocTumu 3B'A3kamu? Bignosigb ob6rpyHTYNTE.
/6. 306pa3itb dpopmynn monekyn ankeHis CsHig, WO € CTPYKTYPHUMU i30-
mepamu, i JanTe Ha3BY KOXKHIN cnoayui.
77. Ona akoi cnonyku i3 BnpaBu 76 IicCHYIOTb reomeTpuyHi isomepu?
306pasiTb CTPYKTYpHi dopmynu iXHiX monekyn.
71



78. BusHaute KinbKiCTb ankeHiB i3 ¢opmynoto C7Hia, MOAEKYAH SAKUX
MICTSITb Y FOAOBHOMY Kapb6OHOBOMY A@HLLIO3I:
a) 4 atomu Kap6oHy;
6) 5 aTomiB KapboHy.

BracTUBOCTI anKeHiB

Martepian naparpada ponomoxe Bam:

OTPMMATK iHOpPMaLito NPO BNACTUBOCTI a/IKEHIB;
Li3HATUCA MPO MeXaHi3m peakLuii NpuegHaHHA 3a
YYacTIO afKeHy.

®i3u4YHI BIACTUBOCTI. AJNKEHH 32 GI3UIHUMHU
BJIACTUBOCTSMH MOAIOHI no ankaHiB. ETeH, mpo-
neH 1 OyTeHH 3a 3BUYAMHUX YyMOB € ra3saMu, iHuII
alKeHW — piauHu abo TBepai pedyoBUHH. 3i
30iNbMEHHAM MOJIEKYJISPHOI Macu CHOJYyK TEM-
nepaTtypu iX NIiaaBieHHSA 1 KUOiHHSA 3pPOCTAlOTh.
AJNKeHM NPaKTHUYHO HEPO3UYUHHI y BOAi, ale po3-
YUHSAIOTHCA B OPraHIYHUX PO3UYMHHHUKAX.

XimiuHi BiactuBocTi. Yepes3 HasABHICTH Yy
MOJIeKyJlaX aJIKeHIB MOABIHHOTO 3B'SI3KYy CIHOJY-
K BUABJAIOTH 3HAYHY XIMI4HY aKTHUBHICTb. Y
OinpIIOCTI peakmiil 3a y4acTiO IIUX BYTJIEBOIHIB
NOABIHHI 3B'SA3KH JIETKO TEPETBOPIOIOTHCS Ha
OPOCTi BHACIIJOK PO3PUBY J-3B'A3KiB.

Peaxuii npueonanna. AJKEHH TPHEAHYIOTH
BOJICHb, ['AJIOT€HU, FAJIOTE€HOBOJHI, BOLY.

Cxyag NpoAyKTiB TaKHUX peakliii 3a yuacTio
BOAHIO abo rayoreHiB nepeabauuTu nerko. Kox-
HUH aToMm ['igporeny abo rajgoreHy cnojydaeTbcs
3 atomoM KapOoHy, KUl y MoleKyni ByrieBoa-
HIO YyTBOPIOBaB NMOABIMHUI 3B'A30K:

OH, 011 CH,,+H214 CH;-CH,-CH; (peakuist rigpyBaHHs);
CH;-CH=CH, + B, CH;-CH-CH, (peaxkuis OpomyBaHHS).
Br Br
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Man. 21.
B3aEMOAIA eTeHy
i3 napoto 6pomy

AJTKeHH pearyoTh i3 GTopoM 3i craiaxy-
BaHHAM, CYMIlIi aJKEHIB i3 XJIOPOM MpH
OCBITJIEHHI BUOYXaIOTh, a peakiii 3 HOJIOM €
000pPOTHUMH.

bpomyBaHHs ankeHiB BigOyBaeThcs 3a
y4dacTio Opomy abo HOTo BOJHOTO PO3YHUHY —
Tak 3BaHOi OpomHOI Boau (piguHa Oyporo
Konpopy). Ii 3HeGapBlIeHHA aae 3MOTY
BIIPI3HATH HEHACUUYEHI CHOJYKH BiJ HaCH-
yeHuX. Peakimis OpoMyBaHHS € OJHIEH 3
AKICHUX —peakyii Ha KpaTHUH 3B'A30K
(mam. 21).

lanoreHoBOOHI NMPHETHYIOTHCS MO ajKe-
HiB 32 3BUYaHUX YMOB, a BOJa — 3a HasB-
HOCTI KOHIIEHTPOBaHOI CyIb(PaTHOI KUCIOTH.
IMpuknan peaknii aakeHy 3 OPOMOBOJHEM:

CH,=CH, + HBr CH»-CH».
H Br

* Has3BiTh CONyKy, siKa YTBOPIOETHCSA B Pe3yiib-
TaTi B3aeEMOJii eTeHy 3 BOJOIO.

SIKIm0 MoJieKyJa alKeHy € HECHMETPHUYHOIO
{010 ITOABIMHOTO 3B'513Ky1, TO ICHYIOTH JBa Bapi-
AHTH TPHEIHAHHSA OO0 Hei MOJEKYJIH TaJoTeHO-
BOJHIO.

e CkianmiTh JBI cCXeMH NpPHUEIHAHHS MOJCKYIH
OPOMOBOJHIO TO MOJICKYJIH MPOIMEHY.

Peaknii ankeHiB i3 raJIOr€HOBOIAHSIMM HOCIHI-
JokyBaB y 60-Ti poku XIX cT. pocifichkuii XiMik
B. B. MapkoBaukoB. Ha mincrtaBi pe3yibTaTiB
0araThboX IOCHIZiB BiH COPMYJIOBAB IMPABHIO:

mig 4ac B3aeMOIil rajJJOreHOBOJHI0 3 HECHMETPUYHHUM
ajikeHoMm atoMm ligporeny mMoJieKyJaM rajiloreHOBOJIHI0 MPU-
< AHyeThca A0 atoma KapOoHny, cnosydyeHoro 3 0ijbmor0
KiJbKicTIO aTomiB I'inporeny.

! YacTiau Takoi MONEKyIHM 371iBa i cpaBa Bi MOABIHHOrO 3B'SA3Ky He

OJIHAKOBI.
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3rifHO i3 MM HPaBHIOM MPOAYKTOM peakmii

nporneny i3 GpomMoBoaHeM € 2-Gpomonponan’:

CH;-CH=CH, + HBr CH3-CH-CH).

Br H

[IpaBuso MapKOBHHKOBAa MOXHa MOSCHUTHU
Tak. Y MoOJeKyJi nponeny rpymna atomiB CHj 3aB-
ISIKH TPhOM EJEKTPOHHUM mapam 3B's3kiB C-H
Ma€ MiABHIICHY €JCKTPOHHY I'yCTHHY 1 TOMY 3Mi-
Iy€ PYXJUBI €NCKTPOHHU JI-3B'A3KY 10 KpallHHOTO
atroma KapOoHy (1e 3MilIeHHS TOKa3aHO HUXKYE
KOJIbOPOBOK CTPUIKOI0). YHACIiJJOK IOTO aTOM
Kap6ony B CH,-rpyni HabyBae HEBEIMKOTO HeTra-
THBHOTO 3apsany, a atom Kapbony B CH-rpymi —
MO3UTHBHOTO 3apsay. Moiekyiaa OpOMOBOAHIO €
HOJSPHOIO; CHiJIbHA CICKTPOHHA I1apa B Hiil 3Mi-

nmeHa a0 OiNbII EJEKTPOHETaTHBHOTO aToMma
6+ 5-

Bpomy: H-»Br. Iling gac B3aeMonii mpomeHy 3
o6pomoBoxHeM atoMm [imporeny momekyau HBr
OpsIMy€ 0 HETaTUBHO 3apsmxeHoro aroma Kap-
00Hy MOJIEKYNH BYIJIEBOIHIO, a aToM bpomy —
J0 MO3UTHBHO 3apsAmxeHoro aroma Kap6ony:

H

1 S5+ ré S5+5-

H-»C->CH=CH, + HBr => CH,-CH-CH3.
1 » 1
II Br

Peaknii HecHMEeTpUYHHX aJIKeHIB i3 BOJOIO
TaKoXX BigOyBarOTHCA 3a NpaBUIOM MapKOBHH-
koBa. [IponykraMu nux peakmiil € coupTu:

H.30.licoHu )

_ 5+ 5-
€H3-CH=CH, + H-OH CH3-CH-CH3.

OH
Peaxyii okucHenHa. ANKEHU, SK 1 iHIII BYyTJie-
BOJIHi, IPH NiANAJIOBAHHI TOPSATH HA MOBITPI.

* CxynafiTh piBHAHHS peakuii rOpiHHA NPONCHY
3a HaJJIUIIKY KUCHIO.

3a MeBHUX yMOB aJlKE€HU OKHUCHIOIOThCS 3 pyH-
HYBaHHSM J-3B'SI3KiB y MojdeKkynax. Take okuc-

! VTBOpIOEThCS TaKOXK HEBENMKA KiMbKicTh 1-GpoMompomnany.
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BuaaTtHui pocidcbKui ximik, npogpecop KasaHchb-
Koro, MockoBcbKoro, HoBopociricbkoro (Oaecbko-
ro) yHiBepcutertiB, yueHb 0. M. BytaepoBa, Bu-
SBUB 3aKOHOMIPHICTb Y NPUEAHAHHI raAOreHoBOA-
HiB A0 HEHacU4eHUX opraHiyHUX CnoAyk (npaBuAo
MapkoBHMKOBa). BiaKp1B UMKAOaAKaHM, 3AINCHUB

peakuii ix nepeTBoOpeHHA Ha apomMaTudHi Byrne-
BOAHI. Ynepuue A0ByB COAYKH i3 ceMu- i BOCbMMU-
YAEHHUMMU KapbOHOBUMMU LIMKAGMU B MOAEKYAAX,
BUABUB i30MepU XXUPHUX KUCAOT. CBOIMU AOCAI-
MKEHHSIMM CPUAB PO3BHUTKY Teopii 6yAoBM opra-
HiYHMX CMIOAYK, 3aKnaB 0CHOBM HagToxXimii. OanH i3
3aCHOBHMKIB POCiliCbKOro XiMiyHOro Toap1cTBa.

HEHHS HAa3UBAaIOTh YacCTKOBUM, a00 «M'SKHUM».
Bono BinOyBaeTbCcsd, HampHKIaA, HPHU B3aeMOJil
alKeHiB 13 po30aBiIeHUM BOJAHUM PO3UMHOM Ka-
nii nepmanranaty KMnO,. Ilix yac nponyckaHHs
eTeHy a0o0 iHIIOro ra3onoAiOHOrO alKeHy B pO34YUH
niei couni ¢ioneToBUN KONip 3HUKAE 1 3'IBISETHCS
Oypuit ocanq MmO, (man. 22). YV pe3ynbrarti peakuii
YTBOPIOETHCS JBOXAaTOMHUM CHUPT:

CHZZCHZ £ > CHz—CHz.
OH OH

E€TUJICHTIIIKOJIb

(YmoBHuM 3anucom [O] B opraHiuHil
ximii 4acTto 3aMiHIOIOTH QopMmMyny

Man. 22.

B3aemogpia eteny

i BOAHUM PO3UYMHOM
Kanii nepmaHraHaty

OKUCHHKA.)
3a gomomororo miei peakmii, sAK 1
peakmii 3a ywacTio OpoMHOi BOIH,
MOYHa BIAPI3HUTU HEHAaCUUYEHI ByTJIe-
BOJHI BIJl HACUYECHHUX.
Peakuii nonimepuzayii. Busuaroun
| B9 kyaci eTeH (STHJICH), BH JIi3HANHUCS,
0 WOro MOJIEKYJIH MOXYTh CIOJyYa-
THCS B JIOBT1 JaHHIOTH. Y pe3ynbTari
Takoi B3aeMOJii yTBOPIOETHCS MOJiETHU-
neH. llei mpomec MoOXHa po3raianaTu
SK MOCIHiJOBHE NPUEIHAHHSA 10 OJHi€l
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Man. 23.
KynecTtepxHeBa
mogaenb
dparmeHTa
MOJIEKY/IN
noninponineny

.76

MOJIEKYJIH aJKeHy IHIIMX MOJIEKYJ BHACIiJO0K
pPO3pHUBY JI-3B"A3KiB.

P- 3anumite cxeMy yTBOpPEHHS MOJiETHUICHY 3
eTeHy.
[HImi ankeHW TakoX 3JaTHI A0 MOJiMepH3alii:
CH,=CH + CH,=CH +CH,=CH +
éH3 (13H3 éHz
-CH,-CH-CH,-CH-CH,-CH- ..;
CHj3 CHj3 CHj3
1 CH;=CH -> (-CH,-CH-),,
CH; CH;
MOHOMep moimep

HaszBa monimepy, sKM#l yTBOPIOETHCS i3 IpoIlie-
Hy, — noJjinpomnineH (man. 23).

Peakyii 3amiujeHHs 0415 anKeHie He XapaKMepHi.
3a memnepamypu « 500 °C nponeH 83aemolie 3
X/10pOM  3i 36epexceHHAM no0eiliHo20 38'A3Ky 8
mosekyai ma 3amiwjeHHam amoma [idpozeHy 8
mMemusbHit epyni:

CH»=CH-CH; + Cl, JI CH,=CH-CH,C1 + Hei.

o
10 SRR AT
AnkeHH 32 (Qi3MYHUMHU BIACTUBOCTIMH MOAIOHI
JI0 aJKaHiB, HEPO3UMHHI Yy BOJI, aje PO3UUHSIOTHCS
B OpraHiyHUX pPO3YMHHHUKAX. 31 30iIbIICHHAM
MOJEKYJISIPHOI MacH CIOJYK TEeMIIEpaTypH iX MiIaB-
JIGHHS 1 KUIIHHS 3pPOCTAIOTh.
Uepe3 HasgBHICTh y MOJIEKyJax alKeHiB MOJBiHi-
HOTO 3B'A3KYy IIi CHOJYKH BHABISIOTH XIMIUHY

o




o
m
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aKTUBHICTh, BCTYMAl4YW B peakKiii MpUEIHAHHS,
OKHCHEHHs, moximepusanii. Ilix gac B3aemonii
HECUMETPHYHUX aJKEHIB 13 TallOTeHOBOJHSIMH
atoM [igporeHy MOJIEKYJIU TaJloOT€HOBOJHIO IIPHEA-
Hy€eTbCs 10 aToMa KapOoHy, cnonydeHOro 3 Oifb-
1100 KinbKicTi0 aToMiB I'izporeny (mpasuiio Map-
KOBHHKOBA).

. icTaBTe anKeHU 3 ankaHamMmM 3a iSUYHUMU BAACTUBOCTAMMU.

80. YoMy ankeHU BCTynaroTb Yy peakuii npUuepHaHHA?

81
82

83.

84.

85.
86.

87.

88.

. [oACHITb MexaHi3M NpUeAHaHHA FaAnOreHOBOAHIO A0 NPOMEHY.
. AonuLiTb PiBHSAAHHA peakuil i Ha3BiTb NPOAYKTH:
a) CH2=C-CH3 + H2
CHs
6) CH2=C-CH3 + Bra2-> ...
CHs
B) CHs- C=CH-CH3z + HCI -> ...
CHs
CKAapiThb PIBHAHHA peakuii, 3a AONOMOIO AKUX MOXHA 3AIMCHUTH
Taki NepeTBOPEHHSA, i BKaXiTb yMOBM iX nepebiry:
C2HsCI

T
C2He”C2H4-*(-CH2-CH2-),.

4
C2H4Br2

Hanuwite cxemy peakuii ytBopeHHs TeproHy (-CP2-CPa2-), i3 Biano-

BiAHOI HEHACUUYEHOI CMOAYKH.

CKAapiTb Y 3araAbHOMY BUTASIAI PIBHAHHA peakuii ropiHHA ankeHy.

O6unchiTb Macy eTeHy, HeobxiaHy ans pobyBaHHsi 50 r 6pomoeTaHy,
AKLLO BIAHOCHUW BUXiA NMPOAYKTY peakuji ctaHoBUTb 91,7 %.

flka ximiuHa dopmMyna BYrA€BOAHIO, AIKLWIO MacoBa uyactka Kap6boHy B
HbOMYy cTaHoBUTb 0,857, a ryctiHa CMOAYKM 3a HOPMaAbHUX YMOB —
1,875 r/A? 306pasitb CTPYKTYpHi POpPMYyAU MOAEKYA YcCiX i3omepiB
TaKoro ckaapy.

Mpoayktn cnanoBaHHA 0,05 MoOAb BYFA€BOAHIO, CUMETPUYHA MO-
AEKyAa SIKOTO Ma€ po3ranyxeHy 6ypoBy, MpOMNyCTUAM B HaAAMLLOK
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BanHAHOI BoAU. YTBopuBCA ocap Macoio 30 r. YKkasaHa KinbKicTb
peUYoOBMHU BYIFAE€BOAHIO 3paTHA NMPUEAHATU TaKy camMmy KiAbKiCTb pe-
YoBUHU 6pomy. flka CTPYKTypHa GOpMyAa MOAEKYAU BYFAEBOAHIO i
noro HasBa?

ANA AONUTINBUX
AANKapieHU

Cepea HeHacHMYeHUX BYIAEBOAHIB € CMOAYKM, MOAEKYAU AKMX MatoTb
BIAKPUTUI KapbBOHOBUI AaHUIOT i3 ABOMA MOABIMHMMMK 3B'A3KaMM, iX
HasBa — ankadieHu'. Ui 3B'A3KM MOXyTb nepebyBaT 6iAA OAHOrO
atoma Kap6oHy (CH2=C=CH2), po3ainaTMcsa OAHMUM MPOCTUM 3B'A3KOM
(CH2-CH-CH=CH2) a6o kinbkoma (CH2=CH-CH2-CH2-CH=CH-CHs).
3aranbHa dopmyna ankapieHiB — CiHan_2 (n = 3, 4,...).

MpakTUyHe 3HaUYeHHS MaloTb aAKaAIEHU, B MOAEKYAAX IKUX MOABIMHI
3B'AI3KU PO3AIAEHI OAHMM NPOCTUM 3B'A3KOM, 30KpeMa byTa-1,3-pieH:

HHc=c/H H

HK "H

Taki COAYKM CAYTYIOTb CUPOBUHOLO AAAl BUPOOHULITBA KayuyKy, NYMU, AEAKHUX
naactmac. Matepiaan Ha ix OCHOBi BUKOPUCTOBYHOTb Ha TPAHCNOPTI, Y Pi3HWUX
rany3six NPOMMUCAOBOCTI, EAEKTPOTEXHILY, NobyTi ToLwo.

Monekyny 6yTa-1,3-Ai€Hy MOXHa PO3rAAAATHU AIK TaKy, LLO CKAAAAETb-
cAl i3 ABOX CMOAYYEHUX 3anvLLKiB MoneKyan eTeHy CHo=CH-. Tpu enek-
TPOHU KOXKHOro atoma Kap6oHy (5-eNeKTPOH i ABa p-eAeKTPOHU) nepe-
6yBaloTb B 3p2-TibpuaHUX opbitTanx, a BCi aToMU MOAEKYAU LIbOro
BYIA€BOAHIO — B OAHIM naowuHi. HeribpuansosaHi p-opb6itani atomis
Kap6oHy (B KOXXHOrO — Mo OAHiW opbiTani) nepekpuBaloTbCsl 3 YTBOPEH-
HAM EAMHOI 7i-eNeKTPOHHOI cUcTeMU. AIAAHKU iX NepekpuBaHHA pPo3mi-
LieHi Hap i mia NAOLWMHO MOAEKYAU (Man. 24). OTXe, B MOAEKYAi By-
Ta-1,3-pi€eHYy HeMa€e NOBHOLLIHHUX MPOCTUX | NOABIMHUX 3B'A3KIB MK aTo-
Mamu KapboHy; A-eAeKTPOHHa rycTUHa po3mnoAineHa (AenoKanizoBaHa)
no BCbOMY Kap6oHOBOMY AaHUtOTy. CTPYKTYpHY $GOpMYyAy MOAEKYAU
LbOro BYrA€BOAHIO iHOA| 3anuCyIOTb rak:

CH2—CH”"CH—CH.2.

3a xiMiUHUMKU BAACTUBOCTSIMU anKaAiEHM MOAIOHI A0 ankeHiB. Xapak-
TEPHUMMU AASl HUX € peaKLii NPUEAHaAHHA | noAiMepu3auii.
y

1 o . .. . .. .
I'peupknii npedikc cii- (cii3-) o3Hauae 0giui, cypikC «EH» — IIO-
IBIMHUNA 3B'A30K.
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Man. 24. W W,
A-EAeKTpOHHa H

4 AL "‘H # H
cuctema B H
MOAEKYAI )) ) -
6yta-1,3-AleHy

i

OcobnuBicTb 3B'A3KIB MK aTomamu KapboHy B MoAnekyni 6yTa-1,3-aj-
€Hy Ta iHWKMX NOAIBHMX CNOAYK BMAMBa€E Ha nepebir XiMiuHUX peaKLuii.
Tak, nip yac peakuii Mk 6yTa-1,3-pieHoM i 6poMOM aToMu ranoreHy
NPUEAHYIOTECSI NEPEBAXHO A0 NEPLLOro i ocTaHHbOro atomis Kap6oHy
MOAEKYAU BYIAEBOAHIO (Tak 3BaHe 1,4-npueaHaHHA), a MDK Apyrum i
TpeTim atomMamu KapboHy yTBOpLOETbCA NOABIMHWUM 3B'A30KL:

CH2=CH-CH=CH2 + Br2 -> CH2Br-CH=CH-CH2Br.
Oyta-1,3-njen 1.4-mi6pomolyr-2-eH
3a HapMLKY 6poMy A-3B'A30K MK UMK aTOMaMy PO3pUMBAETLCA | Npu-
E€AHYETLCA LIE OAHA MOAEKYAA peareHTy:
CH2Br-CH=CH-CH2Br + Br2 -> CH2Br-CHBr-CHBr-CH2Br.
1,23 4-rerpabpomMoOyTaH

Monimepu3sauieto 6yta-1,3-pieHy CH2=CH-CH=CH> pobyBatoTb CUH-
TETUYHUIN KayuyK. [MPUPOAHMI Kayuyk, IKUM MICTUTbCA B COKax AEAKUX
TPOMIYHMUX POCAMH, € NPOAYKTOM MoAiMepu3aulii meTUuabyta-1,3-pieHy
GHz—CE CH=CHa.

CHy

ANKiHU

Martepian naparpada ponomoxxe Bam:

Ai3HATMCA Npo cKAap i 6YAOBY MOAEKYA aAKiHiB;
oTpUMaTHh BIAOMOCTi MPO i30Mepito aAKiHIB;

' ¥V HeBeJNUKil KiTbKOCTI YTBOPIOETHCS TaKOX NPOXYKT 1,2-mpuenHaH-
Hs1 — 3,4-nubpomoOyt-1 -en CH,=CH-CHBr-CH,Br.
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cknapatu Gopmyau i3omepiB aAKiHiB | Ha3uBaTH ix;
3'AcyBaTM BAAQCTMBOCTI aAKiHiB.

Ckiaan i OynmoBa mMoinekyn. HalimpocTtimum
BYTJICBOJHEM i3 MOTPIHHUM 3B'I3KOM y MoJie-
Kyni € etuH, abo aunerunen, C,H, (man. 25).
CTpykTypHa GopMyaa MOJIEKYJIH CIOIYKH —
H-C=C-H, a enxextponna — H:C';;C:H.

Man. 25. * ITosicHiTh TPOCTOPOBY OYyAOBY MOJEKYJIH
MacwTabHa moaenb eTHHY

MOAEKYAU €TUHY
ETrH 3amo4aTkoBy€ TOMOJIOTIYHHN psg ByTie-
BOJHIB, y MOJIEKYyJaxX SKUX € OJWH NOTpiHHHUHN

3B'SI30K.

ByrieBoaHi, MosleKyJM: IKHX MalOTh BiIKpUTHIl KapOoHO-
BHIl JIJAHUIOT i3 MOTPiHHUM 3B'SI3KOM, HA3MBAKTb AIKIHAMU.

[MoTpiiHUI 3B'A30K y MOJEKyJdli €THHY CKJa-
JNa€ThCsl 3 OJIHOTO a-3B'sI3Ky Ta ABOX 7r-3B'SA3KiB.
Atomu KapOoHy, cmonydeHi moTpiHHUM 3B's3-
KOM, IepeOyBaroTh y cTaHi 3p-ridpuau3sanii.

Y Mojekynax ajkiHiB MICTUTHCS Ha JiBa aTOMH
ligporeny MeHme, HiX y MOJIeKyJax aJKeHiB
(3ictraBTe ckyan moinekyin etuny C,H, i ereny

AnKiHH C,H4). Tomy 3aranpHa Qopmyna ankiHiB —
CnH,,-2 CnHa,,_».

Haszsu. XiMiuHI Ha3BY aJIKiHIB CKJIaJalTh TakK
camMo, sSIK 1 aJKeHiB, aje 3aMmicTh cydikca -eH
BUKOPUCTOBYIOTb CYdiKC -iH (-UH):

HC=C-CHj;.
npoiiit
lonoBHUH NaHIIOT MOJIEKYJIH alKiHY, K 1 ajke-
Hy, 0OMpalTh TakUM, 1100 Yy HbOMY OyB KpaTHHUH
3B'a30K. IlosoxeHHA mOTpiliHOTO 3B'SA3KYy B JIaH-
[I031 BKa3yIOTh NUPPO0 nepe cypikcom

12 3 4
HC=C-CH,-CH;,
6y1-1-in'
1 .
Panime nudpy, 110 BKa3ye Ha MON0KEHHS KPaTHOT'O 3B'A3KY, 3alUCYy-
BaJy Iepe] Ha3BOIO CIIOJIyKU abo micns Hei: 1-Oytun, OyTun-1.
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a 3aMICHUKIB — Ha MOYAaTKY Ha3BU CHOJYKH:
1 2 3 4 5
(Hr— C=C CH—CH3.
CHn
4-METHINEHT-2-1H
I3omepis. [dnsg ankiHiB iCHYIOTH JIMIIE CTPYK-
TYpHiI i30MepH, SKi pi3HATHCA 6ydosow Kapbo-
H0B020 JNAHYK2Ad 1 NONONCEHHSAM ) HbOMY NOMpIli-
Hoco 36'a3ky. llpuknanm napyroro BapiaHTa i130-
Mmepii: Oyr-1-in HC=C-CH,-CH; i 0yT-2-iH
CH3-C:C-CH3.

* JloBeniTh, IO OYTHHY i3 pO3Tally)XEeHHM Kap-
OOHOBWM JIAHI[IOTOM y MOJIEKYJi HE iCHYE.

AJIKIHW Marome izomepu ceped anxkadieHie — cro-
AYK i3 08oma nodsiliHumu 38'A3KAMU 8 MOseKynax
(c. 78). Tak, isomepamu 6ymuHie € 6yma-1,2-0ieH
H3C=C-CH-CH; i 6yma-1,3-0ien H,C=CH-CH=CH,.
Lle — npuknad mixknacoeoi izomepii (3a2asbHi
Ghopmynu ankidie i ankadieHie 0OHAKOSI).

®izuuyHi BmacTUBOCTI. ANkiHHM — 0e30apBHi
pedoBuHH. ETHH, npomiH 1 0yT-1-iH 3a 3BUYalHUX
YMOB € Ta3aMH, pemra alkKiHiB — piguHu abo

TBeplIl pedoBUHHU. [azomomiOHI ankiHW Maiixke
HE MalTh 3amaxy. HenpueMHul 3amax TeXHIYHO-
ro eTtuHy (ameTuiieHy), SIKUH BUKOPHCTOBYIOTH
NpH Ta303BaprBallbHUX pPo0OOTax, 3YMOBICHHUH
nomimkamu cipkoBonaioo H,8, dochiny PH; rta
IHHUX ra3iB. AJNKIHH IOTAaHO PO3YHHSAKIOTHCS Y
BOJII.

XiMi4HI BJIACTHBOCTI. ANKIHH K HEHacCHUYCHI
CIOJIYKM BCTYMAalOTh Yy peakmii mpueqHaHHS,
OKHCHEHHS, a Ti, B MOJIEKyJaX AKUX € pparMeHT
-C=CH, — me i y peakuii 3aMilieHHs.

Peaxyii  npueonanns. 3aBASKW HAasIBHOCTI B
MOJIEKYJi aJKiHy HOTpiHHOTO 3B'SA3KYy IpHEN-
HaHHS BOJHIO, TaJOTeHY YW TaJOTECHOBOJHIO BiJI-
OyBaeThcs y aBi crazmii. CmoyaTky MoJeKyia
QJIKIHy MPUENHYE OJHY MOJEKYJNy pearcHry,
moTiMm — npyi'y.
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Peaxyin ciopyeannsa. Ha mepmiét cramii B3ae-
MOJii eTHHY 13 BOJHEM, sKka BigOyBaeTbca 3a
HAasBHOCTI KaTralli3aTopa, YTBOPIOEThCS €TCH, a
Ha Jpyriif — eraH.

 Hamuurite BiAMOBIAHI XiMi4HI piBHSHHS.

AHaJIOTIYHO B3a€MOJIi€ 3 BOJHEM MPOIIiH:

HCAC-CH3 """"> H,C=CH-CH; """'"> CH;-CH,-CHj.
HpPOHIH nponeH npornaH

Peaxyii 3 eanocenamu. ANKiHH, SK 1 aJIKCHH,

3HeOapBIOIOTH OpOMHY Boy. Bam Bimomo, imo 1

peakiisg € AKicHOI0 Ha KpaTHUH 3B'A30K. Bzae-

MOJiI0 eTHHY i3 OpoMOM BHM BHBUYaiIW y 9 Kiaci.
XiMigHi piBHSIHHS OpOMYBaHHS HPOMIHY:

HC=C-CH; + Br, CHBr=CBr-CHj; (1-ma CTaL[iﬂl),

1,2-nxOpomMomnponex

CHBr=CBr-CH; + Br, CHBr,-CBr,-CHj; (2-ra cranis).

1,1,2,2-rerpabpomonponan

) ) [IpuenHanHs XJIOpY 0 alKiHIB BiZOyBaeThCS
n Y AHAJOTIYHO.
H Peakmito eTUHY i3 XJIOpOM 3iHCHIOIOTH Yy PO3-
, o ynaHuKY (CCly) 3a HagBHOCTI Karanizatopa. Ha
o < nepimii craaii yTBOPIOIOTHCS TEOMETPUUHI i30Me-
a pu 1,2-nuxnopoereny (man. 26).
Peaxyii 3 eanoeenosoousmu. Ilepma cranis
B3a€MOJIIi €THHY 13 XJIOPOBOJHEM
HOCII + Hei - H,C=CHCl1
XJIOpPOETEH,
abo BiHIIXJIOpUJ
6 Ma€ IpakTU4YHE 3HAUYCHHS, OCKITbKH BiHIIXJIOPHUA
Man. 26. € CHPOBHHOIO /IS BI/IupO6HI/ILITBa HOJiBIHIIXIOPH-
KynectepxHesi Iy — HoJiMepy, SIKUH BUKOPUCTOBYIOTH JAJISI BUTO-
MOAEAI MOAEKYA TOBJICHHSI MaTepialiB pi3HOr0 MPU3HAYCHHS.
1,2-puxnopo- Cknanx mponykTy nIpyroi cramii peakiii eTHHY
:Tit,::;;-isomep: i3 xmopoBoaHeM (abo peakmii BiHIIXJOPUILY 13
6 — TpaHc- XJOpPOBOJHEM) BHU3HAYa€ThCAd NpaBUIOM Map-
isomep KOBHHUKOBA:

" Ha miit crazii YTBOPIOETBCS TIEPEBAKHO MPAHC-130Mep.
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CH2

CaCg, H20

Man. 27.
[OpiHHA eTUHY

Man. 28.
banoHu
3 aueTUAeHOM

H,C=CHCI1 + nmei  CH3-CHCl,.
1,1-nuxnopoeran
Ile mpaBuI0 BUKOHYETHCA IMIOA0 000X CTa-
Jifl peakiiéi TaloOTeHOBOJHIB i3 HecuMe-
TPUYHUMHU alKiHAMMU.

* HamumiTh piBHSHHS peakliil MOCIiIoOB-
HOTO NMPHEIHAHHS XJIOPOBOJHIO IO MPO-
TiHYy.

[lpuennanHs BoOAM OO alkiHIB Bigdy-
Ba€THCS 3a MeBHUX yMOB (c. 162, 165 ).

Peaxyii oxucnenns. AnkiHu, fAK 1 1HII
BYTJICBOAHI, 3TOPSOTH Y HAIIHUIIKY KHUCHIO
YU MOBITPA.

* [TosicHITH, YOMY €THH TOPHUTH SICKPABUM 1 BOJ-
HOYaC KiNTABHM monym'sm (man. 27).

Peakmito ropiHHS €THHY (allEeTHJICHY) B YHUCTO-
MY KHCHI BUKOPHUCTOBYIOTH JJS 3BaprOBaHHSA i
pizanHs mertaniB. [lig yac ii mepebiry Temmepary-
pa monym's csarae 3000 °C. AmetuneH i3 6anmoHa
(man. 28) abo reHepartopa (Man. 29) i kuceHs (i3
0alloHa) MiABONATH y CIHENiajJbHUU MalbHHUK, a
noJiyM's,, 0 BUXOJUTH i3 HHOTO, HANPABISIIOTH
Ha MeTtan (man. 30). [Ipanormum 3 €eTHHOM, CIiJ
mam'sTaTH, IO CYMIllli [[BOTO Ta3y 3 MOBITPAM i
KHCHEM BUOYXOHeOe3meyHi.

Man. 29. Man. 30.
FeHepaTop 3BaptoBaHHsA (a) i piaHHsa (6) meTany
aueTUAEHY
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AJNKIHU B3a€EMOAIIOTH i3 PO3YMHAMM CHIBHUX
okucHUKiB. Ilpu npoMy moTpiiHI 3B'SA3KH MiX
atromamu KapOony B Mosnekynax ByriaeBOJHIB, K
NpaBHUIO, PO3pUBAIOTHCSA. Peakilis ankiHny i3 po3-
yuHOM Kaniii nepmanranatry KMnO,, sk i 3
OpOMHOI0 BOJOIO, € SIKIiCHOIO Ha KpaTHHUH 3B's-
30Kk. Po34mH coni 3He0apBIIOETHCS, a alKiHH
OKHCHIOIOTHCS 10 KapOGOHOBUX KHCIOT :

CH3-0C-CHg == 2CH,COOH.

ETnH B3aemoai€ 3 po3UMHOM KaAili nepmMmaHraHa-
Ty iHakwe. [oTpPiiHi 3B'A3KN B HOro MOAEKyAaX He
PO3pUBAIOTLCA, @ MNepPeTBOPIOOTLCA Ha MpPOCTi.
OpHMM i3 npoayKTiB peakuii € ciab LaBaeBoi
KHUCAOTU — KaAili OKcaAar:

3HC=CH + 8KMnO4 -> 3K00C- COOK +
+ 8MnO02i + 2KOH + 2H-0.

Peaxyii samiwyenns. ETUH 1 ankiHWU, B MOJe-
KyJlax SKHX HOTpiHHUN 3B'sA30Kk nepebyBae Ha
no4yaTtky KapOOHOBOTO JaHIIOTa, pearywoTh i3
Ny)XHUMHU MeETajJlaMu:

HOCHU + 2Ma  MPOROspac=Clla + H,T.

HaTpiil ameTHJICHin

} EtuH B3aemopie 3 amMoOHia4YHUMK PO3YUHaAMU
okcuaiB ApreHtymy i Kynpymy(l):

HC=CH + A£.0 ustFt ALC=CA£Ll + H20;

HC=CH + Cu20 Hstp'.> CuCCCui + H-20.
Lli peakuii BUKOPUCTOBYHOTb ANl BUABAEHHSA €TUHY:
cnonyka A£2C2 mae 6inni konip, a Cu,C, — uerns-
HO-YEPBOHMH.

Y Takux peakmisx EeTHH Harajgye KHUCIOTY.
[orpilinuit 3B'si30k Mix aromamu KapOGony
COPUYUHSAE 36i6J_'['_LLHeHH$I MOJSIPHOCTI TPOCTHUX

3B'sa3kiB (=C<-H), 1 cTBOplOETHCI IepeayMoBa

1 . .
VY ny’>KHOMY CEpEeIOBHIII YTBOPIOIOTHCS COJIi IUX KUCIOT.
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9

ost 3aMmimeHHss atomiB [igporeHy Ha aroMmu
METajliYHOTO eJeMEHTA.

Bin eruny moxonuth cmoiyka CaC,, TexHiuHa
Ha3Ba AKOi — Kanbuiil kap6in. Ii no6yBaoTh B3ae-
MOJII€I0 KalbIiil OKCUAY 13 ByrjeleM IPH CHIbHO-
My HarpiBaHHi (Man. 27). Ls cmonyka mae mpak-
THYHE 3HAYEHHS; 3a peakliclo Kanblid Kapoiay 3
BOJIOI0 y IPOMHUCIOBOCTI #100yBalOTh €TUH (c. 99).

BUCHOBKM

ByrieBonni, MoleKylIu SKUX MarOTh BiIKPUTHI
kapOOHOBUM JaHUIOT i3 HOTPiliHUM 3B'A3KOM,
Ha3uBalOTh alkiHamu. 3arainbHa ¢opmyia aiki-
HIiB — C,,Hz,,_z.

Ha3Bm ankiHiB ckjlagaloTh TaK caMo, SK 1 ajke-
HiB, ajie BUKOPUCTOBYIOTh cy(dikc iH, ( aH). ITono-
XKEHHS NMOTPiHHOTO 3B'A3KYy B JIAaHII031 BKa3ylTh
nupolo nepea cypikcom.

CTpyKkTypHa 130Mepis aikiHiB 3yMoOBJIE€Ha pi3-
HOIO OynoBo KapOOHOBOTO JaHIIOTa i poO3Mi-
IIEHHAM Y HbOMY HOTPiHHOTO 3B'A3KY.

3a 3BUYaliHUX yMOB alKiHU — 06e30apBHi peyo-
BUHH, IO Maixke HE MalOTh 3alaxy i HOraHoO po3-
YUHSAIOTHCSA Y BOAi. XapaKTepHUMM AN HUX €
peakuii mMpUegHAHHS W OKHCHEHHS. ANKIiHH i3
NOTPiIHHUM 3B'SA3KOM Ha MOYaTKy KapOOHOBOTO
JaHOIOTa BCTYNAalwTh Yy peaknii 3amimeHHs 3
aKTUBHUMHU MeETaJlaMH.

89. flki ByrneBopHi HasuBaroTb anKiHamMu? Hanuwite CTPYKTYpHi dopmyau

MOAEKYA NepLUMX TPbOX CMOAYK FOMOAOTIUHOTO PsAY €TUHY.

90. AaiTe Ha3BMW anKiHaMm, WO MatoTb TaKi GopMyAu:

CHs
a) CH3-CH2-CH2-C=CH; B) CH3-C-C=C-CH3s.
6) CH3-CAC-?H-CH2-CH3; CH,

CH3

.85



91

92.

93.

94,

95.

96.

97.

98.

306pasiTb CTPYKTYPHi GOPMYAU MOAEKYA:

a) rekc-2-iHy;

6) 3-MeTUANEHT.-1-iHy;

B) 2,2-AMMETUATEKC-3-iHY.

r) 3,3-aumeTuarent-1-iny.
CKnapiTb CTPYKTYPHi GOPMYAM MOAEKYA i30MepHUX ankiHiB CsHs i
Ha3BiTb CMNOAYKH.
Hanuwitb piBHAHHA peakuin 6yT-1-iHy i3 BOAHEM, XAOPOBOAHEM, Y35
TUMU B HapAMLLKY, @ TaKoX i3 HaTpiem.
AAKiH, MOAEKYAU IKOTO MaloTb po3ranyxeHy 6yaoBy, B3aemopie 3 6po-
MOBOAHEM 3 YrBOpeHHAM cnoAyKu CsHioBrz. Hanuuitb piBHAHHA ABOX
NOCAIAOBHUX peaKLuii, Ha3BiTb peareHTU i NPOAYKTH.
Ik 3a AONOMOroto XiMiUHUX peakujii po3ni3HaTU H-reKcaH, reKc-2-eH i
rekc-1-iH, siki MmictaTbcs B pi3HMX Npobipkax?
AKUA MaKcUManbHUM 06'€eM BOAHIO (3@ HOPMaAbHUX YMOB) MOXe
NpPUEAHATUCA AO €TUHY, B3ATOMY KiAbKiCTIO peuyoBuHU 0,1 Monb?
(YcHo.)
AKMit 06'€eM BYIAEKUCAOTO rasy yTBOPIOETbCA Npu cnantoBaHHi 400 MA
NPOAiIHY B HapAULLIKY NoBiTpA? (YcHo.)
3HauAiTb XiMiuHYy GOpMyAY anKiHy:

a) MoAApHa Maca fikoro 68 r/MoAb (YCHO);

6) y Akomy MmacoBa yactka Kap6oHy ctaHoBUTb 88,2 %;

B) Npu cnaatoBaHHi O MOAb fiKoro yTBoptoeTbes 0,5 Monb Byrae-

KUCAOIO rasy (YyCHO).

ApomMaTH4H1 BYTJE€BOJHI
(apenn)

HasBa oaHiel 3 rpynm OpraHigyHUX CHOJYK JOBO-
i He3BUYaliHa — apomamuyHi 6y2ne6oOHi. BoHa
noB's3aHa 3 TUM, IO paHille 1i CIIONYKH 100yBa-
JM 3 OPUPOAHHUX AYXMsAHHX cmon'. IIpoTe cminb-
HOIO 03HaKOl0 TaKMX CIOJYK € HE 3amax, a 0col-
nuBa Oyq0Ba MOJIEKYII.

' Bizomi apomMaTHuHi ByIJIeBOIHI 3 HEMPUEMHMM 3amaxoM i Taki, IO

3aImaxy HE€ MaloThb.

.86



beH3eH.ApeHHU

MaTepian naparpada ponomoxxe Bam:

Ai3HaTMCA NMPo ckaap | 6yaoBy MOAEKYAU BEH3EHY;
3'AcyBaTtu, fIKi CNOAYKU Ha3uBaloTb apeHamu;
oTpMMaTH BIAOMOCTI NMpPo i3oMepilo apeHis.;
cknapatv GopMyAan i3oMepiB apeHiB i Ha3uBaTH ix.

bensen. HalinpocTimiuM apoMaTHYHUM BYyTJe-
BoaHeM € Oenzen C¢Hg (TpuBianbHa HazBa — OeH-
3o0ua). 1o cmonyky BinkpuB y 1825 p. aHraiice-
kUit yuenuit M. Papajneil; BoHa y BUTAAA1 pinu-
HU HAaKONMHUUyBajacs B €MHOCTSX 31 CBITHJIBHUM
ra3oM, SKUH BUKOPUCTOBYBaJHU y BYJIUUYHHUX JiX-
Tapsax.

3azaokoea  monexyna. BnacTuBocTi OeH3eHY,
BHUSBJIEHI XIMiKaMU, He JaBajd 3MOTH OJHO3HAY-
HO omnucatu OyHOBY HOTO MOJEKYIH. ATOMIB
Iipporeny B Mmounekyni Oenzeny Ce¢He 3HauHO
MEHIIE, HiX Yy MOJEKyJaX HaCHUUYEHHUX BYIJIEBOJ-
HiB — rekcany C¢H;4 i nuknorexkcany C¢Hi,. Le
BKa3yBajJo Ha HasABHICTh Yy MOJIEKYJi HOABIHHUX
YY HaBiTh NOTPifiHUX 3B'A3KiB (TOOTO OEH3EeH MaB
OyTH HeHnacuuenum gyereeoonem). OnHaK CIONY-
Ka BHSBHJIACSA XiIMIYHO TMAaCUBHOK (SAK HacuueHi
8yee6o0Hi) 1, Ha BiAMiHY BiJ aJKeHIB 1 alkiHIiB,
He 3HeOapBiroBajga OpoMHOI BOAM 1 pPO3YHUHY
Kajniii mepmanranary. lonpaBaa, 3a ocobauBHX
ymoB Moinekyna Cg¢Hg yce x mpuenHyBana Tpu
MOJIEKYJIH BOJHIO a00 XJOpy.

IToxigHi OeH3eHY 3 METHJIBHOIO TPYNOI YU
aTOMOM TrajJoreHy B MOJEKYJi He MaJu i30MepiB,
10 CBiAYMIIO PO piBHOLIHHIicTh aToMiB Kapbony
B MoJiekyni cnonyku. Take morio OyTu nume 3a
YMOBH, 110 BOHHU YTBOPIOIOTHh 3aMKHEHUH JIaHIIOT
(K y MoOJeKylaX yYuUKIoaiKauis).

BpaxoByrouu cykynHicTh HUX (akKTiB, yueHi
3aIpONOHYBAalIM KillbKa CTPYKTYpHHUX ¢op-
MyJn MolieKyiau OeH3eHy. [3 OinmbmicTio ¢akriB
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Man. 31.

Moaeni

MOAEKYAU OEH3EeHY:
a — KyAecTepXHeBa;
6 — macwrabHa

Man. 32.
MNepekpuBaHHA
opbitanen y
MOAEKYAI 6eH3eHY:
a — ribpuannx (3p°);
6 — Heriébpu-
AU30oBaHux (p)

.88

HalKpamie y3rojxyBanacs QopMmysia HiMEIb-
koro ximika A. Kekyne (1865):

H
H ¢ u
44T
H H
H

OnHak BOHA HE MOSICHIOBaJia, YoMy OCH3EH,
Malw4u KpaTHi 3B'SI3KH, 332 3BUYAWHUX yMOB
HE BCTYNAaB y peakmii mpuegHaHHS.

Uepes kinbka pokiB Kekyne BUCYHYB inero,
10 TOJBiiHI 3B'A3KM HE 3aKpiNjeHi B MoJie-
KyJi, a MOCTiIHHO MepeMIimyIThCS Bill OJTHOTO
aroma KapOoHy j0 iHIIOTO, CTUPAIOYH BIJAMIH-
HOCTI MiX HHUMH.

[Momanpuri gociijy)keHHS MiATBEPAUIU pPiB-
HOIIHHICTHh atoMmiB KapOoHy B Moiekyisi OcH-
3eHy 1 pO3MIllleHHs iX B OJNHIH TJIONIMHI, Y
KyTaX MpaBUIbHOTO MECTUKyTHUKA (Mai. 31).

Ocobnusocmi enekmponnoi 06yooeu  moje-
Kyau. 3TiTHO i3 Cy4YaCHHUMH YSBJICHHSIMHU B
ycix artomax KapOoHy Mosekynu OeH3EeHY
peanisyerbcs 3p -ribpuansamis op6Girtaneit
(sx 1 B aTomax KapOoHy MolleKylu eTeHY).
Tpu eneKTPOHHU KOKHOTO aToMa (OJIHH 3- 1 ABa
p-€NeKTpOHHU), mNepeOyBaw4YW B TiOpHIHUX
opOiTansax, 3a0e3meyyrTh TPU a-3B'A3KU —
13 1BoMa iHmMUMHU atTomamMu KapOoHy 1 oHUM
atromoMm [igporeny (man. 32, a). Kytu mix
HampsMaMu IUX opOitaneii ctaHoBIATH 120°.




B yrBOpenHi yeTBepToro 3B'sa3ky atoma Kap6o-
Hy Oepe y4acThb IIe OJUH p-elekTpoH. Moro He-
riopuau3zoBaHa opOiTalb 30pi€HTOBaHa IEpPICH-

JIUKYJISAPHO A0 TJIOUIMHU MOJEKYIH: e

YHacniok nepeKpruBaHHs ABOX TaKUX opOitanei

YTBOPIOETHCS J-3B A30K: . Onnakosi Bigcrani

Mix atomamu Kap6ony B momnekyni CgHg cBin-
YaTh MPO MEPEKPHUBAHHS BCIX IIECTH HEriOpuIu-
3oBaHnxp-opOitaneit’ (man. 32, 6). Tr-Enexrponna
ryCTHHA PIBHOMIPHO PO3MOIIIAETHCSA O KapOOHO-
BOMY IHKIY, 30CEpeKYIUYUCh HaJ 1 Mig HOro
miomuHow (Man. 33); yci 3B'A3KH MiX aTOMaMH
BUPIBHIOIOTECA. lle moka3ywTb y CTPYKTYpHIH
dbopMyIIi MOJIEKYJIH TaK:

Otxe, wMix artomamu KapGony
OCH3E€HOBOr0 KiNIbI[SI HeMaE MPOCTHX
1 MOABINHUX 3B'SA3KIB. SKIIO JOBXU-
Ha 3B's3ky C-C B amkaHax CcTaHO-
BuTh 0,154 um, 3B'a3ky C=C B anke-

Hax — 0,134 M, TO MIX aroMaMu
Kap6oHy B Mosekyni OeH3eHy —
0,140 M.

Man. 33.

AinHKK

/\_e/\eKTpOHHo'|' * HOH}IPHOIO qu HeHOH}IpHOIO € MO.HeKyHa 66H3€—

TyCTHHH Hy? Yomy?

B MOAEKYAI

OcH3eHY

Apenu. Kpim OeH3eHy, icHye 6arato ByrieBoJ-
HIB 13 3aMKHEHOIO SI-€JICKTPOHHOK CHCTEMOIO B
MOJIeKYJaxX.

ByrieBoaHi, y MoJieKyJIaxX AIKHX € OJJHE Y KiJibKa 0€eH3eHO-
BHUX Kijlenlb, Ha3UBaWOTh dapeHamu, abdo apomamuyHumu
8Y21e800HAMIU.

! Toni6re nepexpuBanus p-opoiTaneit Mae micie B Monekyi 6yra-1,3-
nieny CH,=CH-CH=CH, (c. 78).
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LlikaBo 3HaTH
Kinnie,
noAioHe 1o
O€EH3E€HOBOTO,
Mae MoOJleKyJa
HITPOTEHO-
BMICHOI -
CIONYKH
HipUANHY:

.90

benzen C¢Hg € mepmoro cnoiykowo B roMoJio-
rivHOMY psily apeHiB 3 OJHUM OCH3E€HOBHUM Kijb-
EeM Yy MOJIEKYJi.

PosrnsHeMo apeHH, B MoOJeKyjlax sSsKux OeH3ze-
HOBE KijJblle Ma€ HacHYEHi BYTrJEBOJHEBI 3aMic-
HUKH. 3aranbHa popMmylla TaKUX apeHiB (pa3oMm
i3 6enzenom) — C,H2,_6 (N =6, 7, ...).

* BuBenite ¢opmynau napyroi i TpeTboi cmonayk
TOMOJIOTIYHOTO pAAYy OeH3eHy 1 3amuiuiTh ix y
puringnai CeHs-1?.

Haszeu apenis. CucTemMaTH4Ha Ha3Ba apeHy, B
MOJIEKYJIi SIKOTO MICTUTBCS ONHMH 3aMiCHHUK Yy
OcH3eHOBOMY KiNbIi, CKJIaXa€eThCs 13 Ha3BH
3aMiCHHKA 1 CIIOBa OewH3en.

METHIOCH3EH

(TOdyeH,TONyO0T)
Y nayxkax TYT 1 jgaii HaBOJAMMO TpHUBIaNbHI
Ha3BHU CIIOJIYK.

3a HasBHOCTI KiIBKOX 3aMiCHHUKIB iX 3amucy-

I0Th 32 an(aBiTOM, a MOJOXEHHS B OEH3E€HOBOMY
Kinpni Bka3yoTh nudpamu. IIpu npomy atomu
Kap6oHy HyMepylOTh Tak, 1100 3aMiCHUKU Malu
HaliMeHIIi HOMEpH:

CH

1 -etun-2,4-nuMeTun0EH3EH

Ha3Bu aAesikux apeHiB CknaparoThb iHaKwe. TaKi
CIMOAYKM PO3rAsparoTb  AK  NMOXiAHI  BianoBigHUX
aAKaHiB, aAKeHIiB ToLwjo. Y UuX BUNapKax BUKOPU-
CTOBYIOTb Ha3BU apoMaTUYHUX 3arULIKIB: @eHin
CeHs~, 6eH3un CeHs-CH2-. [Mpuknaa:



HikaBo 3HaTHn
Hns apo-
MaTHYHHX
3QJHMIIKIB BHU-
KOPUCTOBYIOTh
3arajbHy
Ha3BYy apun

1 MO3HAYEHHS
Ae.

CeHs
2-peHinbyraH

I3omepisn apenis. JIns apeHiB 1CHYE CTPYKTYyp-
Ha 1i3oMepis. BoHa 3yMoOBIeHa nonodxCeHHAM
3amicHuxi¢ 'y OEH3€HOBOMY KiJbIi, a TakKoOX iXx
cknaoom i 6y0060i0.

OnHo3aMmimeHe noxigqHe O€H3eHY — MeETHUJIOeH-
3eH — He Mae€ i3o0MepiB, ockinbky Bci atomu Kap-
00HY B KinbIi PiBHOLIHHI.

JumeTtunOenzeniB Bigomo Tpu. Lli izomepu
PI3HATHCS MOJOXKEHHSIM 3aMiCHUKIB. Y cucrtema-
THYHUX Ha3BaxX TaKUX CHOJYK YKa3ylTb HOMEpDH
aromiB KapOoHy i Ha3BM 3aMicHHUKIB. B iHmux
Ha3Bax JBO3aMillleHUX i30MepiB mepej] TpUBialb-
HOI0O Ha3BOIO apeHy 3aMicTh HU(pP 3aNUCYIOTh
miTepu — 0-, M-, n (YUTAOTHhCA BiANOBiAHO
«OPTO», «METay, «Imapay).

Mpuknaau izomepHux cnonyk CsH4(CHj),:

CH., CH; CH,
_CH, | : :
‘ “CHy
CH,
1,2-numerunbenszen 1,3-numernnbenzern  1,4-numeTunOeH3eH
(o-KkcuieH) (yr-xcuieH) (n-kcunen)

3a HagBHOCTI B OCH3€HOBOMY KiJbIi KiJIBKOX
3aMiCHHKIB KiJIbKiCTh i30MepiB 3pocTae, 60 cepen
HUX TPalIsAOThCcA 130MEpPH Pi3HUX BUIIB.

IcHyOTb apeHn 3 KinbkoMa 6eH3E€HOBUMM KiAb-
LAMU B MOAEKYNaX:

o N _ —~
N R % N \5;]// \\W

|
L)
A A NN

& %
HagTaneH aHTpaLeH
(Ha¢TaniH)
. —
7 N\_/ N\
\\;* \_'_:./
anderin
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99.

100.
104
102.

103.

.92

HalinpocTiliuM apoMaTUYHUM BYIJIEBOJHEM €
o6ensen CgHg.

Y monekyni Genzeny Bci atomu KapOGony po3mi-
IIeHl B OJHI¥ MJIOMMUHI y BEPUIMHAX HMPABUIBHOIO
MEeCTUKYTHUKA, a A-€JIeKTPOHHA T'yCTHHA PiBHO-
MipHO poO3MojijeHa Haj i Mij MIOMMHOI0 KapOoHO-
BOTO IIUKIY.

ByrneBoaHi 3 oqHUM a00 KiIbkOMa 0€H3EHOBUMHU
KiIbIIMHM B MOJIEKYJIaX Ha3UBaIOTh apeHaMH, abo
apoOMaTHUYHUMH BYTJIEBOJHIMU.

CucrteMaTH4Hi Ha3BU apeHiB MICTATh Ha3BH
3aMiCHHUKIB 1 c10BO «OeH3eH». 3a HasABHOCTI KiJb-
KOX 3aMICHHKIB iX 3amucyloTbh 3a andaBiTom, a
MOJIOXKEHHS BKa3ylTh LU(paMu.

I3oMmepis apeHiB (CTPYKTYpHA) 3yMOBJIEHA IOJIO-
XKEHHSIM 3aMICHUKIB y O€H3€eHOBOMY KiJbIi, IX
CKJazoM 1 0yaoBoro.

Yomy BueHi NpOTAroM AOBroro uyacy He MOIAM BU3HaAuMTU OypoBY
MOAEKYAU 6eH3eHy?

Y yomy nonsrae ocobauBicTb 6yA0BU MOAEKYAU BeH3eHY?
YoMy B MOAEKYAI 6€H3EHY HeMa€e i30AbOBaHUX A-3B'A3KIB?
flki 3 HaBepeHUx ¢GOpMyA HanexaTb romonoram 6eHseHy: CrHs,
MOn22' CaH1o, OMH1e6, CgH14, C7H14, CgH1o0.'
3HanaiTb BiAMOBIAHICTDb.
dopmyna MOAEKYAU Hassa cnonayku
1) CHs a) 1,4-pieTunb6eHseH;

6) 1-eTun-2,3,4-TPUMETUNOEH3EH;
B) 1,2-pieTun-4-meTUnbeH3eH.
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104.

105.

106.

107.

108.

CH3
CKiAbKH iCHYE i30MepHUX:
a) TeTpaMeTUNOEH3EHIB;
6) neHTameTUAOEH3€EHIB?
CKA@AiTb CTPYKTYPHi GOPMYAM iIXHIX MOAEKYA i HA3BiTb CNOAYKM.

306pasitb CTPYKTYpHi GOPMYAU MOAEKYA TPbOX HELIMKAIYHUX BYrAe-
BOAHIB, AIKi € i3oMepamu 6eH3eHy.

Cknapitb dopmyAu i30MepiB, MOAEKYAU SIKUX MicTATb 6eH3eHoBe
KinbLe, aTom bpomy i MeTUAbHY rpyny.

BusHaute macoBy yacTky KapboHy B 6eH3eHi ¢ 3icTaBTe ii 3 Maco-
BOIO YACTKOIO LIbOro eAeMeHTa B €TUHI.

Hanuwitb dpopmMyAr apeHiB (OKpemMo — i3oMepiB KOXHOro BUAY), Y
AIKUX MacoBa yacTtka Kap6oHy ctaHoBUTL 90 %.

Bnactusocti 6eH3eHy

Marepian nmaparpacda A0MOMOXKe BaM:
3'sicyBaTu BAACTUBOCTI GeH3eHy;

NepeKoHaTUCb Y CTIMKOCTI A-eAeKTPOHHOI CUCTEMM
MOAEKYAU OEH3EHY.

®i3zuvyni BiactuBocTi. beHzen — 0Oe30apBHa
JeTKa piAuHA 31 CBOEPIAHUM 3amaxoM, Jerma 3a
Boay (ryctuna 0,88 r/cm’). TemmepaTypa mias-
neHHs Oenzeny +5,5 °C, kuninusa +80,1 °C. Bin
MOTraHO PO3YUHAETHCA Y BOAI, aie nodpe — B opra-
HiYHUX PO3UMHHUKAX; pO3uMHie Hoxn (man. 34),
cipky, Oinuii docdop, xupu, iHIII OpraHiuHi
PCUYOBUHU.

XiMmiuHi BracTuBOCTi. beH3eH X04 i € HeHacu-
YEeHOI CIOJNYKOIO, NpPOTE BHABISIE TOCTATHIO
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Man. 34.
Po3unHeHHA
nopy B 6€H3eHi

[likaBo 3HaTH
benzen —
OJllHA 3
HaWCTIHKIIIUX
OpTaHiYHHUX
cronyk. BiH He
PO3KIATAETHCS
1o 600 °C.

( \:| + Chb

XiMi4HY nHacuBHicTh. J[1d HBOTO XapakTepHi
peaxiii 3amMimeHHs, M 4ac AKUX J-eJIeKTPOHHA
cHCTeMa MOJIEKYJHU (a 0OTke, i OEH3EeHOBE KiJbIle)
30epiraeTrhcs. Peakuii mpueqHaHHS W OKUCHEH-
HA INPH3BOIATH N0 PYHHYBaHHs Wiei cucTeMH;
BOHHM BiI0yBaIOThCS 3a BUCOKOI TeMIepaTypH, Aii
yABTPadioNeTOBOr0 BHUIPOMIHIOBAHHS, HasBHO-
CTi KaTani3aTopis..

Peaxyii  3amiyenns. Artomu T'igporeHy B
MOJIeKyJi OeH3eHy MOXYTh 3aMillyBaTHCh Ha
aTOMHU raioreHis. I3 xmopom i OpomMoM cmoyiyka
B3a€MOJIi€e 3a HagABHOCTI xJopuxaiB abo Opomi-
nis Anominioo, ®epymy(IIl), Lunxy'. Haii-
nerme BigOyBaeThcs mepmia cTagis — 3aMi-
meHHA OJHOTo atoma [iAporeHy B MoOJEKymi
OcH3eHy:

cl

PeCls.i ‘i + HC1 (peakiist XJTOpyBaHHS).
o
XJI0poOeH3eH
Ha npyriit cranii yrBoproerbest cymim 1,2-nu-
xnmopobenseny 1 1,4-nuxnopobenseny (abo Bia-
MOBiIHO O-AUXJOPOOEH3eHY 1 Mm-ITuxJopoOeH-

3€HY).

I» 300pa3iTe CTPYKTYpHI GOPMYIH MOJEKYT UX
CHOTYK.

1 o
I3 Hiomom OeHzeH pearye 3a 0COOTMBHX YMOB.
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benseHn B3aemoie i3 CyMilIIO KOHIEHTPOBA-
HUX HiTpaTHOI Ta cynbdaTHOi kucior'. Ilpu
oMy aToMu l'ifporeHy B Horo Mojekyii 3ami-
myioThes Ha HiTporpynu -NO2. Peaknito, mig gac
SAKO1 B MOJIEKYJIy OPTraHi4HOI CIOJTYyKH HAJXOIUTh
HITPOTPYyNa, HA3UBAIOTh peaxyicio  HIMpyeaHHs.
Ils rpyna aToMiB € YacTHHOIO MOJIEKYJH HiTpat-
Hoi kuciaotu HX)j;, dopmyny skoi moxHa 3anu-
catu tak: HO->TO,.

HitpyBanHs OeH3eHy MoXe BigOyBaTucsa B
Kinbka cTaxiii. Ha mepmii cTamii yTBOpIOETbCA
HITpOOEH3eH — JKOBTyBaTa ouiicTta piguHa i3
3alaXxoM TipKOTO MHTIANI0:

A~ ~_N
N H 4060°G H8ou 7 (N
) + no -NO, } | +H.,0
HITpOOEH3eH
(HitpoOeH3eH — cHiIbHa OTpYyTa; BIH Bpaxae

IEHTPANbHY HEPBOBY CHUCTEMY, HETATUBHO BILJIHU-
Ba€ Ha OOMiH PEYOBHH.)

IIpogyxTom apyroi cranii HiTpyBaHHS € 1,3-1u-
HITpoOEH3eH, a TpeThoi (BOHA BiIOYyBAETHCH AyXKe
noBinbHO) — 1,3,5-TpuHiTpOOEH3€EH:

NO2 NO02

"NO, N,

Peaxyii npueonanus. beH3eH SK HeHacuuyeHa
CIIOJIYKAa MOX€ BCTYIATH B peakilii NIpueIHaHHS.
BoHu BigOyBaroThCA 32 KOPCTKUX yMOB 1 IPU3BO-
ISATh 10 pyHHYBaHHS Tr-eJIE€KTPOHHOI CHCTEMHU

MOJICKYJIN:

( 3

" "CA
. pTT

g A(%m +981, Lo NI IiIf%l (peakmis TizpyBaHHsN);
CH

H.

IMUKJIOTr€KCaH

HIO CyMilll HA3UBAIOTh HITPYIOUOK. 3aMiCTh HEi MOXKHA BUKOPUCTATH
cymim HiTpary Kamito abo Hatpilo 3 KOHIIEHTPOBaHOIO Cyib(aTHOIO
KHCJIOTOO.
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q
Ck"Ck"H

N
SR & L | -CI (peaxuis xjopyBaHHs').
HCu""CH ChbP C'TI
H H-"x "Ci
Cl H
1,2,3,4,5,6-rexkcaxa0poUUKIOreKcaH
(rexkcaxJyopan)

I-AI.CI
|

Peaxuyii oxkucnenms. benseH, Sk 1 1HIII

| “ % | BYIJIEBOAHI, € TOpHY0I0 pedoBuHOW. ITix vac
| 8 | TOpiHHA CIOJYKHM Ha INOBiTpi, KpiM ByTie-
| % | KHMCJIOTO rasy i BOJAH, yTBOPIOETHCS HEBENHKA

! i, AR |  KinbKicTh Byriemio. Moro yactouku posxa-
prOIOThCS B osiyM'i (BOHO CTae ICKpaBUM), a
4 | 1moTiM 3ropsTh. ['opiHHS GeH3eHy cympoBO-

1 il ‘ | IDKYEThCS MOSBOIO KinTsiBu (Man. 395).

: * Hanumire piBHAHHA peakuii ropiHHA
O ... OeH3eHy B HAJJIHIIKY KHCHIO.

Man. 35. Yepes ocobnuBy CTiHKICTh OEH3€HOBOTO Killb-
lopiHHA st 6eH3eH iHEepTHHH IOM0 PEYOBHH-OKUCHHUKIB.
6eH3eHy

3okpeMa, BiH He B3a€MOJi€ 3 KaJlili mepMaHTaHa-
ToM. Ilum OeH3eH Bigpi3HAETHCS BiJX aJKEHIB 1
AJIKiH1B.

r3monorn 6eH3eHy (MEeTUABEH3EeH, eTUADBEH3eH
Ta iH.) OKUCHIOIOTBCA KaAikh nepmaHraHatom. [pu
uboMmy 6eH3eHoBe KinbLe 36epira€Ttbcs, a BYyrAe-
BOAHEBMI 3aMiCHUK MepeTBOPIETLCA Ha KapbOok-
CUABHY rpyny:
CsHsCH3 + 3[0] CeHsCOOH + H-20;

6eH30aTHa
(6eH30¥Ha) kucnota

CsHsC2Hs + 6[0]  CeHsCOOH + CO0,T + 2H20.

M-4

ben3en — Oe30apBHa JieTKka pifuHa 31 CBOEpiA-
HUM 3aIlaxoM, JIer1Ia 3a BOJY, IOraHO PO3YUHSIETh-
cs B Hili, ane 1o0pe — B OpraHiyHUX PO3YUHHUKAX.

1 . . .
Peaxkuis Bl)]6yBa€TLCH 3a paJuKaJbHUM MEXAaHI3ZMOM.
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109.
110.

111.
112.

113.

114,
115.

116.

117.

beH3eHn € nocuTh MAacUBHOKW cHONyKow. Jus
HBOT'O XapaKTepHi peakiii 3aMim[eHHs, MmiJ 4ac
SKHX s-C€JIEKTPOHHA CHCTEMa MOJIeKynu 30epira-
erbcsa. Peakuii nmpuenqHaHHS W OKUCHEHHS, fKi
PYHHYIOTh LI0 CHCTEMY, BiOYBaIOTBHCS JUIIE 3a
JKOPCTKHUX YMOB.

Ik BNAMBalOTb YMOBU Ha B3AEMOAjIO 6E€H3EHY 3 XAOPOM?

Y cymiwi NpoAyKTiB XAOpyBaHHA GeH3eHy BUSIBAEHO CMOAYKY, Ha3Ba
Akoi — 1,2,4-TpuxnopobeH3eH. CKAQAITb BiANOBIAHE PIBHAHHA peakLii.

Hanuwlitb XiMiuHi piBHAHHA APYroi | TPETbOI CTaAiN HITPYBaHHA GEH3€eHYy.

YKaxiTb peyoBUHU abo ix cymiwi, 3 AKUMU pearye 6eH3eH 3i 36epe-
XXEHHAM A-€A€KTPOHHOI CUCTEMU MOAEKYAMU:

Q) BOAEHb;

6) 6pom 3a HasBHOCTI KaTanizatopa PeBrs;

B) XAOp NPU OCBITAEHHI;

) KUCEHD;

) CyMill KOHLEHTPOBaHUX HiTpaTHOI Ta CyAbPaTHOI KUCAOT.

3anoBHiTb TabAULO:

LluknorekcaH beH3eH

XimiuHa popmyna

CrpyktypHa popmynaa
MOAEKYAU

OcobAuBOCTI 3B'A3KIB
M)k atomamu Kap6oHy

®i3nuHi BAACTUBOCTI

XimiuHi BAacTuBOCTI
(piBHAHHA peakuii)

HasBiTb BiaAMiHHOCTI B 6yAOBi MOAEKYA LIMX PEUOBUH Ta iX BAACTUBOCTSAX.
flka BiAHOCHA rycTMHa 3a BoagHeM napiB 6eH3eHy? (YcHo.)

Y pesyabtati HiTpyBaHHA 15,6 r 6eH3eHy pobyan 0,15 mMonb HiTpo-
6eH3eHy. O6UUCAITb BIAHOCHUI BUXiA NPOAYKTY peakduii.

BusHaute ¢popMyAy BYTAEeBOAHIO, SIKLLO MiCAA MOro 3ropsiHHA YTBOPU-
noca 0,6 monb Byraekuciaoro rasy i 0,3 monb Bopu. BiaHocHa ryctu-
Ha nNapu CNOAyKHW 3a MOBITPAM CTaHOBUTbL 2,69.

Cymill aueTUAEHY i napis 6eH3eHy Ma€ BiAHOCHY I'YCTUHY 3a BOAHEM
23,4. 06UUCAITL 00'EMHI YACTKKU CMOAYK Y CyMilLLli.
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JobyBaHHA i 3aCTOCYBaHHA
BYrnesoAHiB

Martepian naparpada ponomoxe Bam:

OTPUMATH YABAEHHS Npo crnocobu pAobyBaHHA BYrAe-
BOAHIB;

Ai3HATMUCA NMpPO 3aCTOCYBaHHA BYIA€BOAHIB;
3'acyBatu i3ionoriuHy Ait0 ByrAeBOAHIB.

I[MpomucnoBi cmocobu goOyBaHHsA. Y HpoMuc-
JIOBOCTI BYTJEBOJHI MepeBaxHO JA00yBawTh 13
OPUPOAHUX IKEpPEN — BUIIJCHHIM i3 HPUPOJA-
HOTO 1 CymyTHBOTO HaTOBOT'O ra3iB, NEPETrOHKO0
i TepMidHUM po3kiaagom HadTu (§ 16), rigpyBaH-
HsaM Byrinnas (c. 127). Kpim nporo, 31ifCHIOIOTH
XiMi4H1 peakuii pi3HOTO TUMY 3a y4acTIO HE Tijb-
KM OpraHidYHHX, a W HEOpraHiYHHX PEYOBHH.
Hanpuknajn, kaTaliTHYHUM TiApyBaHHSIM Kap-
60H(II) okcuny noOyBarOTh aJIKaHHU 3 HEPO3Taly-
KEHUMH MOJEKYJaMHu:

nCoO + (21 + 1)H, 7= C,H,,.» + nH,0.

[Ipu nboMy YTBOPIOIOTHCS CyMillli BYTJIEBOIHIB.

e Hanumite piBHSAHHS peakiii yTBOPEHHsS TIeK-
cany i3 kap6oH(II) okcuay i BogHIO.

AJNKaH¥U CIYTYIOTh CHPOBHHOIO A A0O0yBaHHS
MUKITIYHUX, HEHACHYCHUX | apOMATHYHHUX BYTJIe-
BOJHIB:

H2 H2
H%(f CH% i mi Hp(; q’Hz + H,:
HzCACHg, HQCX£YCH2
H, H>
«-TE€KCaH IIAKJIOIr€KCaH
CH3-CH2-CH3 CH3-CH:CH2 + H,.

3aranbpHa Ha3Ba peakUii BiAIECNJICHHS BOIHIO
BiJl CHONYK — peakyii OeciOpyganHs.



I[Ipu TepmiuHOMYy poO3KJaai allkaHIB 3B'S3KH
Mixk aromamu KapOoHY MOXKYyTh poO3puUBaTuCS;
NpU IIbOMY YTBOPIOIOTHCS CyMilli BYriieBOJHIB 13
KopoTmuMHU Molekynamu (c. 48):

C6HH C3Hg + C3Hg.
reKcan MpoMaH MpONeH

Cepen alkiHIB €THH J00YBaKOTh Y IPOMUCIOBO-
cTi B Ha#Oinbwiit kinbkocti. Tak 3BaHUit kKapOia-
HUW METOJ IPYHTYETHCS Ha peakiii kalbuiil kap-
oiny 3 BOZOIO

CaC2 + 2H20 -> Ca(OH)z + CQHzT.
Buxigny cnonyky — Kkanplid kap0ig — BupoO-
JNSI0Th B €JIEKTPUYHUX MeyYax i3 BYTiJIJs 1 BamHa
3a Jy)Xe BHCOKOI TeMmepatrypu:

Ca0 + 3C '???°°> CaC, + COT.
CyyacHuit Meron 100yBaHHS E€THUHY MOJArae B
TEPMIYHOMY PO3KJaji METaHY:

2CHU, s CoH, + 3H,.
ApomaTH4HI BYTrJeBOJHI 100yBalOTh HarpiBaH-
HSM HAaCH4YEHHUX BYTJIEBOJHIB 13 KIJIbKICTIO aToO-
miB KapOoHy B Molekynax Oinble MIEeCTH 3a
HassBHOCTI KaTalli3aTopiB.

* Hanumite piBHsAHHSA peakiii yTBopeHHS OeH-
3€HY 13 K-TEKCaHy.

ApPEHN YTBOPKOKOTLCA TaKOX MPU NPONYCKaHHI
€THUHY abo Horo roMoAoris Has akTUBOBaHUM BYrin-
AIM abo HWKMMKU KaTani3aTopamu 3a TeMmneparypu

«600 °C:
~,CH n
HC + ~ axr, Byrima, i HC
ne CH e H
CH i

beH3eH 3a Tako peakuiero B NMPOMMUCAOBOCTI He
| aobyBaroTh.

JlabopaTopHi cmocobu noOyBaHHsA. AJNKaHU
MOXHa ao0yBatu B nabopartopii HarpiBaHHSIM

' Merox pospobieno y 1862 p.
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cymimeill 0e3BOJAHHMX cOJied KapOOHOBUX KHUCIOT
i3 nyramu. Ilpu UbOMy yTBOPIOETHCS BYIJIEBO-
JEHb, MOJIEKyJa SIKOrO MIiCTUTh Ha OJHH aTOM
KapOoHy MeHmIe, HiX MOIJIEKyJla KHCIOTH, BiJ
AKOT MOXOAUTH Clib:

CH;;COCXa + KaOiH ~ CH,T + Ka,CO0s.
HaTpiil amerat MeTaH
AnkaHu TakoxX JOOyBamwTh B3a€EMOJAIEI0
XJIopo-, Opomo-, #ojoankaHiB 3 aKTUBHUMHU
MeTallaMd — HaTpi€EM, MarHieM, JITiEM:

CH.(4 + 2K"a + CIICH3 — CH;-CHj; + 2MaCl.

{10 peakuiro BiIKpuB QpaHUy3bKUH XIMIiK
C.H. A.-UI. Bropu y 1855 p. 3a peakuiewo Bropua
T N00YyBalOTh aJIkaHUW 3 OUIBIIO KIJNIBKICTIO
@ aromis Kap6ony B Momexyni, Hi%k y Moie-
KyjlaX BHUXiJHUX CHONyK. 1i HaifuacTime
BUKOPHCTOBYIOTh Uil A00yBaHHA CHMET-
pPUYHHX alIKaHiB.
3a JIOMOMOTOI aHAJOTIYHHMX peakiii
NO00YBalOTh LUKIOAJIKAHHU:

H,C-CH,Ci 4 2p HaC-CHy )
2.

bI,C-CH,Cl1 H>C-CH3
1,4-nuxnopobyran nuKiI00yTaH
Mana. 36. JoGyBaHHS alKEHIB MOJXXHA 3MiIHCHUTH JETia-
AoGysanha aramiero' cnuptis (Man. 36)
eTeHy paran p :
B naGopartopii CH;-CH,0H "%ty CH,=CH, + H,0

a00 B3a€MOII€I0 TajJOreHONMOXIJIHUX ajdKaHiB 31
CHUPTOBUMHU PO3YUHAMHU JIYTiB:
CH3-CH2-CH2C1 + KOH (CHI/IpT, p-H) CHg-CH:CHQ + KC1 + H20

[MoniOHi peakiii 3a y4acTi JIesSKUX JIHUrajiore-
HONOXIJIHUX allkaHIB BUKOPUCTOBYIOTH JJisi JO-
OyBaHHS aJKiHIB.

b Hanumite piBHSIHHS peakiii yTBOpEHHs Ipo-
niny i3 1,2-qubpomornponany.

Etun no0OyBaroTh y nabopartopii 3 kanbllii Kap-

oiny (man. 27).

' Peaknis Jerijparanii — peaxiiis BiJLIEIJICHHS BOIAM BiJl CIIOJYKH.
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ApeHu MoxHa No0OyBaTHU Pi3HUMH COCOOaAMU:

Cxll+C1 + 2Wa + C1TCH,-CH, -> CgdKa-¥»H, + 21ICI1;
x1opobeH3eH

Man. 37.

EMHicTb i3 nponaH-
6yTaHOBOI CyMiLLLLIIO
Ha aBTO3anpaBHiN
cTaHuii

Man. 38.
BanoH
ii ¢ppeoHom CHCIP2

XJIOpOETaH erunbensen’
CeHe + c,H,C1 CgHs-C,Hs + HeT;
CgHg + CHy=CH> CgHs5-CoHs.
3acToCyBaHHA. ByriaeBogHi mupoko

BUKOPUCTOBYIOTh JUJIsi PI3HOMaHITHHX IIO-
TpeO. 1li cronyku € 0CHOBO ra3onoioHoro i
piakoro manuBa, nainbHoro (Man. 37), ciyry-
I0OTh CUPOBUHOIO JUJIsi BUPOOHHIITBA 0aratbox
OpPraHiYHUX pPEYOBHH, PO3YMHHHUKAMH I
nakiB i ¢apo.

Anxanu 3 xinbkicTio atomiB KapOony B
MoJjekynax Big 5 go 20 — cknanoBi OeH3U-
HY, Tracy, rasoiat, nerpojeiiHoro edipy.
[Mapadin micTuTh TBepAi ankaHW 3 KiJIbKi-
ctio atoMmiB KapObony B Mmonekynax Big 18 1o
35, a Ba3esdiH € CyMIIIIIIO JAesSKUX PIAKHUX 1
TBEPAHUX aJKaHIB.

BaxnuBumMu I NPAKTUKU € 2aN02eHO-
noxioni Metany W erany. TpuxiopomeraH
(xmopodopm), TterpaxmopomeraH, 1,2-au-
XJOpOeTaH CIYTrylOTh PO3YHHHUKAMH XKH-
piB, mactuu, mojiimepiB. Xyiopodopm paHi-
ore BUKOPUCTOBYBaldM AN HapKo3y, ale
HUHI Bl HhOTO BiJMOBUIIKCH Y€pPE3 TOKCHUY-
HicTh. XJopoeTaH i cnoiyky 3 (Gopmylioio
CHBrCI-CI'3 3acTOCOBYIOTH IJs 3arajlbHOI
Ta MicleBOi aHecTe3il mpu XipypriuHux
onepanigx. DiyopoxJopomoxiJHi MeTaHy
(man. 38) i erany (ppeoHU) BUKOPHUCTOBY-
I0OTh y HPOMHCIOBUX 1 MOOYTOBHUX XOJIO-
JUJIBHUKAaX, a TaKOX JAJS HalOBHEHHS
aepo30JIbHUX OAJOHYMKIB 13 KOCMETUYHH-
MU Ta JikapchbkuMu 3acobamu. OpeoHu He
WKONATH 3J0POB'I0, aje CHOPUYUHAIOTH
pyHHYBaHHS 030HOBOTO Lapy B aTMmocdepi.

' MoxuuBi taki no6iuni peakuii: 2CsHsCl1 -k 2Ma -> C¢H;s-CeHs (mude-
Hin) + 2MaCl; 2C,HsC1 + 2Ma  C4Hjo + 2IICI.
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ToMmy iX TOCTYHmOBO 3aMiHIOIOTH Ha EKOJOTI4HO
0e3IMeYHi pCYOBHHH.

Luxnoankanu BUKOPHUCTOBYIOTH y BHUPOOHUII-
TBI JIiKiB, mapdyMiB, a TaKOX SK PO3YHMHHHKH.
[{i cionyku € BakKJIMBOIO XIMIYHOI CHPOBHUHOIO,
30KpeMa, y BUPOOHWUNTBI MTYYHUX BOJOKOH.
XioponoxigHe mukiorekcany CgH¢Clg (rekca-
XJOpaH) paHille 3acCTOCOBYBAJHM B CIIBCHKOMY
rOCIOAApPCTBI JJS 3HUIOICHHS KOMaX-IIKiIHUKIB,
aje HUHI Iei mpemapatr 3a00poHEHO 4Yepe3 Horo
CHIIBHY TOKCHYHICTB.

Cepen aikenie HaWOINBIIOTO0 BHUKOPUCTAHHS
HaOyJW €TeH 1 MPOTEH; 13 HUX BHPOOIAIOTH MOJi-
MEpU — TOJIETUJICH 1 MOJINpOoMiieH.

HaiiBaxxnuBimuMm ankirom y TPaKTHIHOMY
BiJHOmMEHHI € eTWH (ametuyeH). BiH cuyrye
BUXIJHOIO PEYOBHHOK JJIsA JOoOyBaHHSA 0araTbox
OPTaHIYHUX CIIONYK, 30KpeMa EeTHIOBOTO CIIH-
Ty, OIITOBOI KHCJOTH, MOJIMEpiB, OpPraHIYHUX
po3unHHUKIB. lle#l ra3z Takox BHKOPHCTOBYIOTH
JUTS 3BapIOBAHHS 1 pi3aHHS MeTaliB.

Haiibinpme mpakTudHe 3HAYCHHS cepel apo-
MAMUYHUX 8y21e600Hi@ Mae OCH3eH — IIHPOKO
BXHBaHUU NMPOMHCIOBHH PO3YMHHUK, BHUXiTHA
pedoBHHA IIsI BUPOOHHWIITBA BHOYXOBHX pedo-
BUH, 0ApBHHUKIB, JIIKapCHKHUX Ipenaparis, 3aco-
0iB O0opoThOM 31 MKIAHMKAMH 1 XBOpoOamu
pOCNHWH, IHIIUX OPTaHIYHHUX CHONYK. MeTmi-
OcH3eH (TONyeH) BUKOPHUCTOBYIOTh y BHPOOHMUII-
TBI JakiB, Jpykapchbkux ¢ap0, OcH30HHOI
KHCJIOTH, BUOYXOBHX PEYOBHH, JiKIiB, & TaKOX
sSK po3uuHHUK. I3 BiHiNOeH3eHy CsHs-CH=CH,
BUPOOJIAIOTH MOJIMEPH — MOJICTUPOI 1 CHHTE-
TUYHHUA KaydyK.

dizionorigyna nisg. Cepen BYTJICBOJHIB JIHIIEC
TBepIi alkaHW OE3MeYHi JJs HAIIOTO OpTaHi3My
(mapadiH BHKOPUCTOBYIOTH 13 JIIKYBaJbHOKO
MeTol0). Pinki # ra3yBaTi ajJKaHW HETraTHBHO
BIJIHUBAIOTh Ha IEHTPAJIbHY HEPBOBY CHCTEMY
nonuHu. [leHTaH 1 TeKcaH TOJPa3HIOITH
IUXalbHI mIsAXu. MeTaH 3a TPUBAJIOro BAUXAH-
Hs CHPHUYHUHSIE OTPYEHHS, sSKE 1HOII MPU3BOJUTH



LlikaBo 3HaTu

(' rpykTypHa

dbopmyna

MOJIEKY TN

METHIIMED-

icantany —
H

II—(}-B-H
H

no cMmepri. I3 MerTow i#oro BUSBJIEHHS B pasi
BUTOKY 13 IMJHUTH, HETEPMETHYHOTO ab0 MOIIKO-
JUKeHOTo TpyOoOmpoBOAYy B Tra30By MaricTpalb
N00aBJIAIOTh HEBEJHUKY KIiJIbKICTh CHOJYK 13
CHJIBHUM HENPUEMHHM 3almaxoM; iXHsS Ha3Ba —
Mepkantanu. KopucTymuuch razom y mnoOyri,
noTpiOHO YacTilme MPOBITPIOBATH MPUMINCHHS.

[MuknoankaHu 3a Ji€l0 Ha OpraHi3M moJi0OHI 10
aJIKaHiB.

AJNKeHH 1 aJIKiHU NOAPa3HIIOTh CIU30BI 000-
JOHKH NHXalIbHUX LUISAXiB, DOPYUIYIOTh KPOBO-
00ir, HETaTUBHO BILIMBAIOTh HA HEPBOBY CUCTEMY.

ApeHHu QyKe TOKCHYHI. iX mapd HOTPamIsiOTh
B arMoc(depy Mij 4ac JiCOBUX MOXKEXK, MPHU BHUIA-
pOBYBaHHI Ha()TH, MaJbHOIr'O, CHANOBAHHI CMIT-
Ts. beH3eH i MeTHI0EH3€eH NOAPA3HIOKTH LWIKIpY,
CHPUYUHSIOTh HETAaTUBHI 3MIHU Yy CKJajl KpOBI,
BPaXalOTh HEPBOBY CHCTEMY.

Aeski apeHn € KaHUeporeHaMn — pe4yoBUHaAMM,
L0 MPOBOKYIOTb PO3BUTOK 3NOSIKICHUX MYXAUH:

1,2-6eH3onipeH
BoHu micTATbCA B THOTHOHOBOMY AMMI, KaM'AHOBY-
riAbHI cMoai, acanbTi.

BUCHOBKM

Y NpoMHCIOBOCTI BYTIJ€BOAHI JOOYBAIOTH i3 MpHU-
poaHOTO i cCynyTHhOTOo HadTOBOTO ra3iB, HAQTH,
BYTinis. I3 1i€to MeTOI0 TaKoX 3JIHCHIOIOTH XIMI4HI
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peakuii pi3HOro THUNYy 3a y4YacTiO OpraHIuYHHX I
HEOPTaHIYHHUX CIIOJYK.

JlaGopatopHi MeTonu HOOyBaHHS BYTIEBOAHIB
IPYHTYIOTBCS Ha peakiisfix X raJoTeHOMOXiTHUX 3
aKTUBHUMH MeTanaMmMu (peakuis Bropua), coumei
KapOOHOBHX KHCIJOT 13 JIyramu, Jerinparaiii cnup-
TiB, TEPMIYHOMY PO3KJaJi aliKaHiB.

ByriaeBonHi Ta ix cyMimi CTaHOBJIATH OCHOBY
HaJiMBa i MaJIbHOTO, € CHPOBHHOI JJIsI BUPOOHUII-
TBa 0araTboX OPraHiYHUX PEYOBUH, CIYTyIOTh PO3-
YUHHUKAMU.

Maiixe BCi BYTJIEBOJHI TOKCHYHI.

118. Bunuuwlitb i3 naparpada piBHAHHA peakLil, Y pe3yAbTaTi AKUX YTBO-
protoTbCA:
a)anKaHu;
6)UMKAOANKAHMU;
B) anKeHU;
r) ankiHu;
r) apeHu.
119. AonuLLiTb CXeMU peaKuin i CKAQAITb XiMiUHI PIBHAHHS:
a)CHsl + N8 ... + .. B) C2HsCOOK + ... 4 C2oHe + ..;
6)... + N8 C4Hio + r) CO + ... ¥#+>CsHi2 + H20.

120. Hanuwite popmyAan i Ha3BU CMOAYK, i3 AKUX MOXYTb YTBOPUTUCA 3a
peakuieto Bropua:
a) H-reKcaH;
6) 2,3-AMMeTUADYTaH;
B) 2,2,5,5-TeTpaMeTUAreKcaH.

121. BusHaute NpoOAYKTU NepeTBOpPEHb i HaNULLUITL BiANOBIAHI XiMiuHi piB-

HAHHA:
+2Ne
K AICI +Br -
a) C2H6 -> C2HsBI' -> C*"lo isomepvalsau.iﬂ " 1-wa CTzaAiﬂ '
-> aNKaH;
o +2 Ne .
O AYESS S ——— -> ankaH 1;
B) H-reKkcaH Eoian
: ! 5 .. *2%  ankan 2.
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122,

123.

124.

125.

126.

127.

HaBeaitb cxeMy peakuiji yTBOPEHHS:
a) LMKAONEHTaHy 3 rieHTaHy;
0) UMKAOMpPONaHy 3 AUXAOPOANKAHY.

flka cnonyka yTBOPHOETBCA Mia Yac B3a€EMOA|i LMHKY 3 1,4-auxnopa-
neHraHom? Hanuwitb BianoBiaAHE XiMiYHe pPiBHAHHS.

Hanuwite XiMiuHi piBHAHHA, 32 AONOMOIOK AKUX MOXHA 3AIMCHUTU
TaKi NepeTBOPEHHA, i BKaXiTb yMoBU nepebiry peakuii:

a) CaCO3 -> CaCz -> C2H2 -> CeHe CsHsBr;

6) 6y1-2-eH  2-xnopobyTaH  3,4-AMMETUAreKCaH.

I3 aueTuneny 06'emom 25 m3 (H. y.), AKUK MicTUB 8 % AOMILLOK, AODY-
TO 16 Kr 6eH3eHy. O6UUCAITL BIAHOCHUI BUXip GEH3EHY.

Micaa peakuii periapyBaHHA nponaHy OTpMMaAnM Cymill TPboX rasis,
npuyomy posknanocss 80 % BUXIAHOTO BYrA€BOAHH. OOUUCAITBL
00'eMHI yacTku rasiB y poOyTil cymiLui.

ETMH KinbKicTiO peyoBuHM 0.2 MOAb NPONYCTUAM Hap PO3IKAPEHUM
BYrimaM, a pobyTy rasyBaty Cymill — y HapAMLIOK GPOMHOI BOAM.
Mpopearysano 16 r 6pomy. BusHaute cniBBiaHOWEHHA 06'emiB
BYIAEBOAHIB Y CyMiLuli.

Y3araAbHeHHA 3HaHb
npo BYrA€BOAHI

Martepian naparpada ponomoxxe Bam:

niacymyBatM BIiAOMOCTI MpPO KAacUdikauilo Byrae-
BOAHIB;

NOBTOPUTU MpaBUAA CKAAAAHHA Ha3B BYIAEBOA-
HiB;

npurapati NpocTopoBy 6yAOBY MOAEKYA BYFA€BOA-
HiB Ta BUAM iX i3omepii;

0o6rpyHTyBat i3UuUHi Ta HaWBaXAMBILWI XiMiuHi
BAACTUBOCTI BYI\€BOAHIB.

Bu nmokmagHo oO3HAWOMHIHCS 31 CHOJYKaMH,
SAK1 CTaHOBIATH (PYHOaMEHT opraHiuHoi Ximii. iX
3arajbHa Ha3Ba — ByrJieBoaHi. KoXxHa i3 mUX cro-
JyK yTBOpeHa ABoMa eiemMeHTamMu — Kapbonowm
i Tigporenom. IlinBenmemMo mMifCyMKH BHUBYEHOTO
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W y3araJbHAMO BiJIOMOCTI PO BYTJEBOJHI, BHII-
JUBIIH TOJOBHE.

Knacugikanis. ByrmeBoani, sk i iHmi opra-
HIYHI CHOJNYKH, MOJUIAIOTH 3a Oy0080H0 KapbHOHO-
6020 JlaHyl02a MOJIEKYIN Ha JBi Benuki rpynu. J{o
OJIHi€] IPYNHU HalekKaTh CHONYKH 3 BIAKPUTHM
NaHIOroM (Hepo3ralyxeHuMm abo po3sranyixe-
HUM), a 10 IPYTOi — i3 3aMKHEHHUM JaHI[FOTOM.

e Hamumrite CTpYKTYpHI GOPMYyIH MOJEKYI
ByriaeBoaHiB ckiaay C4H, i3 kapOoHOBUMH
JaHIIOTaMu pi3HOT OymOBH.

Inma xnacugikamnis BYTJIEBOJIHIB BpPaxoBYE
0COOIUBOCMI  KOBAIEHMHUX 36'3Ki6 MIXK aToma-
mu Kapbony. Cronyku, B MOJIEKylax SKHX
HeMa€e KpaTHUX (MOABIHHHUX, NOTPIHHKUX) 3B'SI3KiB,
Ha3WBAOTh HACHYCHUMHU BYTJICBOIHIMH, & SKIIO
Taki 3B'SI3KM € — HEHACHYCHHUMH.

* Ha3BiTh Ipynu BYTJIEBOIHIB, MOJEKYJIH SKHX
MICTATB: a) JIMIIE TpocTi 3B'A3KH; 0) MpoCTi
3B'SI3KM Ta OJWH NMOJBIHHUN 3B'I30K; B) IPOCTI
3B'SI3KM Ta OJUH MOTPIHHUN 3B'SI30K.

VY pa3i yepryBaHHS MOABIHHHX 1 MPOCTUX 3B'A3-
KiB y MOJIEKYJi BYIJICBOJHIO YTBOPIOETHCS €QMHA
s-eJIEKTPOHHA CUCTeMa. Bam BijioMa Taka croJyiyka
13 MUKJIIYHAMH MOJICKyJIaMH — Genzen'.

Ha3Bu. 3pocTaHHS KIJIBKOCTI HOBHUX OpraHid-
HUX PEYOBUH 1 HAABHICTh AN 0aratbox i3 HUX
KiJJbKOX Ha3B CIIOHYKaJH XiMiKiB IO CTBOPEHHS
yHiBEpCaJbHOI CHCTEMH Ha3B CHONYK (HOMEHK-
naTypu). 3TiHO 3 HEI KOXKHIN CIOJIYIi BiANOBI-
Jlae JHIIe OJHA Ha3Ba, B AKiW 3akyiageHo iHdop-
Malip npo OyJoBy MoJeKyaHn. Y mpedikci Ha3BH
BYTJICBOJHIO BKa3yIOTh Ha3BH, KiJIbKICTh 1 pO3Mi-
NIeHHS 3aMICHHUKIB y KapOOHOBOMY JaHII031 abo

' Jlo cronyk i3 €MHOIO JI-eNEeKTPOHHOI) CHCTEMOIO B MOJIEKYJ Haje-
KUTh Takox Oyta-1,3-mien CH,=CH-CH=CH, (c. 78).
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LlikaBo 3HaTH
Mounekyna
BYTJIEBOJHIO
C24H12
(kopoHEeH)
CX0Xa Ha
axypHY
apXIiTEeKTypHY
KOHCTPYKIIiIO:

uukiai. [Ipedikc Takox Jae 3MOry BCTAaHOBUTH,
BIAKPUTUM 4YHM 3aMKHEHUM € KapOOHOBHIA
nanuor. KopiHb Ha3BH BYIJIEBOAHIO BKa3ye Ha
KinbkicTh aTtoMmMiB KapOoHy B TrojoBHOMY IaH-
1031 200 MUKIi, a CyPpiKC — Ha TUN 1 KiAbKICTh
KpaTHUX 3B'sA3kiB y Mouekyini. Hudpamu B
Ha3Bl IO3HAYAKTh IMOJNIOKEHHS 3aMICHHKIB,
a TaKoX MNOJBIMHMX 1 MOTPIHHUX 3B'SA3KIB Yy
MOJIEKYJI.

~ Ha3BiTh BYIJIEBOOEHb, MOJIEKyla SKOTLO
MICTUTh y TOJOBHOMY JIAHLI031 YOTHPU ATOMH
KapO6oHy, 1Ba METUIIbHI 3aMiCHUKH 1 MOTPIHHUM
3B's130Kk. 300pa3iTh CTPYKTYpHY Qopmyny
MOJIEKYJIH CIOJNYKH.

I[IpocTtopoBa OynoBa Moiekyn. YacTuHa enek-
TpoHiB aToMiB KapOoHy B MoJjekyliax BYrieBOJ-
HiB mepeGyBae B ribpuanux opbitanax. §p’-Op6i-
Talli (BOHH € B MOJIEKYJIaX MaiiKe BCiX BYrJIeBOJ-
HIB) 30pIEHTOBaHI OJHA HIOJO OJHOI MiJ KyTaMu
109° 28', §p*-opbirtami (y Monexkynax aaKkeHis,
apeHiB) — mix kyramu 120°, 3p-opb6itani (y mo-
nekynax ankiniB) — 180°. ¥V mepmoMy BUmaaky
BIAMOBINHUN «KapOOHOBHH» (PparMeHT MOJEKY-

i

nM Mae TterpaenpuuHy OymoBy ( ) , y Jnpyro-

My — mnepebyBae B oaHidi miromuni (AC=CI)' *
B TpeThbOoMY — Ha oaHi# xninii (—C=C—). ¥ mone-
KyJiaXx apeHiB Aeski elekTpoHu atromiB KapOony
po3MinieHi B HeriOpuaum3oBaHux p-opOiTansx.
CrBopoBaHa HHUMH €JHHA JI-€JICKTPOHHA CHUCTE-
Ma 3yMOBIJIIOE IJIOUNIMHHY OYyJOBY KapOOHOBHX
LUKIIB.

Oxapaktepu3yite XiMiuHUH 3B'S30K, TiOpuIU-
3amito opbOitaneit aroma KapOGoHy 1 mpocTtopoBe
PO3MIlIEHHS ATOMIB y MOJIEKYIJIl MPOTEHY.

[3oMmepisi. BuBuatouu ByriieBOHI, BU JOBigalu-
Cs, MO Cepea HUX ICHYIOTh CIOJYKH 3 OJHAKOBUM
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LlikaBo 3HaTH
IcHyOTH
i3o0MepH
(n3epkanbHi),
MOJIEKYJIH
SKHUX
PI3HATHCH,

SIK JTOJIOHI
npaBoi Ta
aiBoi pyk.
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CKJIaJZioM, aje i3 pi3HoI0 OynoBOIO Moyekyid. Take
SBUIIE HA3WBaIOTh i30Mepi€lo, a BIiAMOBiAHI
CIIOJYKH — i30MepaMHu.

BuokpeMniooTs ABa THUNHU i3oMmepii — cmpyk-
mypHy i npocmoposy.

ByrneBoaHi, O € CTPYKTYPHUMH 130Me€paMHu,
MOXYTb pPi3HUTHCSH OyJoBOIO KapOOHOBOro JaH-
II0OTa MOJIEKYJI, TUIIOM, KiJIbKiCTIO Ta IOJOXKEH-
HJAM 3aMiCHHUKIB 1 kpaTHuUX 3B'sA3kiB. YacTuHa
TaKMWX 130MepiB HAJEXKHUTh A0 PI3HUX TPyl Byrie-
BOJIHIB 3 OJHAaKOBUMH 3aralbHuUMHU (GopMmynamu
(HampuKkJanx, 10 LUKJIOANKAaHIB 1 alKEeHIB).

Cepen LUKJIOAJKaHIB 1 aJKEHIB MOXYTb OyTH
1 mpocTopoBi i3oMepHu. Y MoJeKyjlax Takux i3o-
MepiB JesAKi aTOMHU 1 rpylnHu aTOMiB MalTh pi3He
PO3MIiIEHHs y MNPOCTOpi WOAO0 KapOOHOBOTO
HUKAy (B mMKIoadkaHax) abo moaABiiHOTO 3B'A3-
Ky (B ajgkeHax). Y IHX BUIAaJKaX PO3PI3HAIOTH
reoMeTpuuHi, abo yuc- i mpauc-i30MepH.

* SIxi Tunu i3oMepii ICHYIOTH AJS CHOJYK, IIO
MmaroTb ¢popmyny C4H3? 300pa3iTe cTpyKTypHI
dbopmynu iX MOJIEKYI.

bynosa Moiexkys BYIJIeBOAHIB BIIJIMBA€E Ha
BJIACTUBOCTI CHOJYK.

®i3u4HI BIACTHBOCTI. Y TOMOJIOTIYHUX psmax
BYIJIEBOJHIB TeMIepaTypu IJIaBJICHHSA 1 KUIiHHSA
31 30iMbIIEHHSAM MOJEKYISIPHUX Mac CIOJYK
3pocTaroTh. lle 3aranbHa 3aKOHOMIpHICTH AJA
OyIb-sSIKUX CIOJYK MOAiOHOTO cKyany i OynoBu —
AK OPraHiuYHUX, TaK 1 HEOPraHIUYHUX.

Ockinsku 3B's3ku Mix atomamu KapOoHny rta
I'igporeHy MamoTh He3HauHy MOJAPHICTH 1 Moje-
KyJdH BYTJIEBOJIHIB Maike HEMOJApHi, TO i
CIIOJYKHM NPAaKTUYHO HEPO3UYHUHHI y BOJI.

XiMiuHi BiracTUBOCTi. Yci BYrineBoaHI ropsaTh
y HaAJMIIKY KMCHIO 3 YTBOPEHHSIM BYIJIEKUCIOTO
razy i BoAM, a MiJ 4yac HarpiBaHHs 0e3 nocTymy
noBiTps po3kaagamThesa. Cepex NpPOAYKTIB
poO3KIagy MOXYTh OyTH NpPOCTI PEYOBUHH —
BYTJielb i BOJEHb, & TAKOX 1HIII BYTJIEBOHI.



BinpmicTh XiMiYHUX BJIAaCTUBOCTEH BYyrIe-
BOJHIB 3yMOBIEHa OCOOJIHMBOCTAMH KOBAJEHT-
HHUX 3B'sA3KiB Mixk aromaMu KapOoHYy B MOJEeKy-
Iax.

JAns HacWYeHUX BYTJIEBOIHIB XapaKTepHi
peakmii 3amimenHs. [1ig yac B3aemomii 3 ramore-
HaM¥ (peakuis earoceHysanusy) atomu ligpore-
HY B MOJIEKYJIaX BYTJICBOJAHIB 3aMIIIyIOThCSA Ha
aTOMH TaJOTEHIB.

Henacudueni ByrieBogHi OepyTb ydyacTb y
peaknisx npuenHaHHsa. Jlo IXHIX MOJEKyJa yHa-
CHiTOK pyHHYBaHHSA N-3B'A3KiB NPUEIHYIOTHCSA
MOJICKYJH BOJHIO (peakuis eidpysanHs), Talo-
TeHiB (peakIlis eanoceHy8anHs), TaJTOTEHOBO/I-
HiB, Boau (peakuis eciopamayii). Kpim ToTO,
HEHAaCHUYCHI BYIJIEBOIHI BCTYHAIOTh y peakmii
noaimepusayii.

I3 mpukiaamoM B3a€EMHOTO BIUIMBY aTOMIB Yy
MOJIEKYJIaX BYTJICBOJHIB BH O3HaHOMUIHCS TIiJ
gac BHUBUCHHS peakliii NpHeJHAHHS TaJOreHO-
BOJIHIB 1 BOJIM IO HECUMETPUYHUX alKeHiB (c. 74).

* Hanumite piBHAHHSA peaknii NpHEeTHAHHS
TiIpOTeH XJIOPHUAY 10 MPONCHY i MPOKOMEHTYH-
tTe ii. SIke mpaBHMIO Hae 3MOTYy mepeadadyuTH
CKJIaJl MPOAYKTY 1i€ei peakmii?

IcHyBaHHS €IMHOI J-€JIEKTPOHHOI CUCTEMH B
OCH3EHOBOMY KiJbIl YTPYIHIOE Iepelir peakmii
NpUEIHAHHS 3a yYacTio apeHiB. XapaKTepHUMH
JUIS IIMX BYTJICBOJHIB € peakiii 3aMilieHHS.

OCHOBHI BiIOMOCTI TpO CKJaJa, XiMidHi Bjac-
THBOCTI Ta cmoco0u 100yBaHHS BYTJIEBOAHIB
3ibpano B Jodamxky (c. 318—322).

ByrneBoani knacudikyoTh 3a pi3HHMH O3HaKa-
mu. Cepell HUX BHOKPEMIIOIOTH TPYNH CIHOJNYK 13
BIIKPHUTHUM 1 3aMKHEHHM KapOOHOBHUM JAaHLIIOTOM y
MoJIeKyJiax. 3a 0COOJIMBOCTSIMH XiMiYHHUX 3B'SI3KiB
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129.

130.

131.

132.

133.
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Mixk aromamu KapOoHy po3pi3HAIOTH HacHueHi,
HEHAaCH4YeHl i apoMaTHYHI BYTJIEBOJHI.

KoxHuii ByrieBojeHb Ma€ CUCTEMaTUUHY Ha3BY,
B SKill 3aknazeHo iHpopmManiro mpo OymoBY Molle-
KYJIH.

Icuyrors aBa Tunu izomepii ByriaeBOgHIB —
CTPYKTYpHa 1 HpOCTOpPOBA.

BanentHi enextponu atoMmis KapOoHy B Moseky-
JaX BYTJEBOJAHIB mepeOyBaroTh y riOpuiHux opoOi-
TalsgX, AKi MalOTh pi3HE PO3MINIEHHS y TpOoCTOpi. Y
MOJIEKyJlaX apeHiB iCHye €JWHa s-eJeKTPOHHA
cucrema.

IToBeninka BYINIEBOAHIB y XIMIUHHUX peakLisix
3aJIeXKUTh BiJl XapakTepy 3B'A3KiB MIXX aToOMaMH
Kap6ony B Monexynax.

Aonuwite popmyan ankaHy Cr... , ankeHy Cs... , LMKNOAAKaHYy Cs... ,
apeHy Ce....

306pasitb CTPYKTYpHi popMyAu MOAEKYA 6yT-2-eHy, nponiHy, 6eH3e-
Hy. OxapakTepu3ynTe xiMiuHi 3B'A3KU B HUX, @ TaKOX ribpuansaldito
opbitaren atomiB KapboHy.

DonULLITL NPOAYKTH Y CXeMax peakuii i 3HaMAITb BiANOBIAHICTD.

Cxema peakuii Ha3Ba peakuii

1) CHsCl + Cl2 -> ... a) rippyBaHHS;

2) CoH2 + H2 6) ranoreHyBaHHs;

3) C2Hs + H20 -» ... B) FOPiHHS;

4) CoHg + Bra - ... r) rinpatauis;

5)CeHsCH3 + 02 ... r) HiITpyBaHHS;

6) CsHe + HO-I\}O2 ->-... A) 3aMilLleHHS;
e)NpUEAHaHHSA.

Hanuwite no opHOMY piBHAHHIO peaKuii AeriapyBaHHSA, NoAiMepusa-
Lii, NOBHOro i HENOBHOIO OKUCHEHHS 3@ y4YacTio BYTAEBOAHIB.
CKAaAiTb PIBHAHHA peakLii AASl 3AIMCHEHHS] NepPeTBOPEHb i BKaXiTb
ymoBU nepebiry KoXXHOI peakLiji:

CHs—> CH3Br—> C2Hg—> C2H4—> CoHsCl  C4H10—> C4Hs—> C4HsBro.
Ha3sBiTb ByrneBoaeHb i3 MacoBoto yacTkoro Kap6oHy 90 %, fikui €
APYTMM Yy BiANOBIAHOMY FOMOAOFYHOMY PSiAy.



134.

135.

136.

137.

O6uuchiTb | NOpiBHANTE MacoBi YacTKU KapboHy AAA NMepLuMX UAe-
HiB FOMOAOTiYHUX PAAIB aAKaHiB, LMKAOAAKaHIB, aAKeHiB, aAKiHiB,
apeHis.

Micaa cnantoBaHHA 1 MOAb apeHy YTBOPUAOCA 7 MOAb BYTAEKUCAOTO
rasy. 306pasitb CTPYKTYpHY GOPMYAY MOAEKYAU apeHy.

BusHaute $bopMyny BYrA€BOAHIO PO3rany)XeHoi 6yAOBM, SIKLIO rycTu-
Ha Moro napu 3a BOAHEM CTaHOBUTb 34, a MOAEKYA@ CMOAYKU MICTUTb
OAMH KpaTHUMM 3B'A30K i MOXe MpPUEAHATU ABi MOAEKYAU XAOpY.
306pa3siTb CTPYKTYpPHY GOPMYAY MOAEKYAU LIbOFO BYFA€BOAHIO.

Cymiw cknapaeTbca i3 ABOX apoMaTMUHUX BYFA€BOAHIB. KinbkicTb
PEUYOBUHU KOXHOI CMOAYKU B Hil ctaHOBUTb 1 Monb. Micaa cnaato-
BaHHA CyMilWli i NponycKaHHA NPOAYKTIB 3ropsiHHA B HaAAMLLOK Ban-
HAAHOI BOAM YTBOpUAOCS 13 MOAb ocapy. O6UMCAITL BIAHOCHY ryCTUHY
BUXiAHOI cymiwi B rasonopibHomMy cTaHi 3a BopHeM. Hanwuuwitb piB-
HSIHHA BIANOBIAHUX peakKLin.
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HadTa

412

’ po3aia

Apmpopgii:
JAKepeJia BYTJICBOJIHIB
Ta iX mepepoOkKa

Cepen OpraHidyHUX CHOJYK HaHOINBIIOTO BUKO-
puctanHsS Habynum BYTIeBOJHI.

IcHylOTh KiNbKa NPHUPOXHUX JXKEpesl ByTrie-
BOAHIB (cxeMma 5). ix 3amacu Ha Hamii miaHeTi €

BUYCPIIHUMHU.

Cxema 5
I[MIpuponui nxepenxa BYyriIeBOAHIB

BYITNEBOAHI

CynyTHiIn HadTOBMI ras [MpupoaHuii raz Byrinna Toprodi cnaHui

MpupoaHi AXXepena
BYFA€BOAHIB

MaTepian naparpada AONOMOKE Bam:

Oi3HATUCA NPO cKnag i BnacTMBOCTI HadTu;
OTPUMATKU BiJOMOCTI NPO NPUPOAHUI i CYNnyTHIN Had-
TOBMWI rasu, BYrinnA, roprodi cnaHui;

chopmyBaTM yABNEHHA NPO BUKOPUCTAHHA MNpuUpoA-
HUX [Kepen BYrneBoAHIB.



Hadra € cymimmi HacuyeHUX (ajnka-
HiB. HUKJIOAJKaHIB) i apOMaTUYHUX BYyTJe-
BOoAHIB. Halbinpme B HIH pigKux ByT-
nesoaHiB (80—90 % Bix macu HadTH), Yy
SKUX PO3YMHEHI HEBEJIHUKI KiJIbKOCTI TBep-
IUX 1 Ta3yBaTHX BYTJIEBOJHIB, OpPTraHIYHHX
OKCHI'€HO-, HITPOTE€HO- Ta CcylIb(ypoBMic-
HUX croJyK. ¥ HadTi € TaKOX BoJa i AesKi
HEOopraHiYHI pPEYOBHHHU.

Hadra — TemHa ousiicra piguHa 3i cenu-

Man. 40.
FopiHHA
HaPpTH

¢igauM 3amaxom (man. 39). Bona merma 3a
Boay (if rycrtuna 0,82—0,95 r/cm’) i Hepos-
YUHHA B Hid. Y mpuponHuX ymoBax Hadta
YTBOPIOE 3 BOAOK CTIHKYy HEOIHOPIAHY
cymim — emyiabscio. HadTa po3unHseTsCcs
B 0ararpoX OpraHidyHUX pPO3YMHHHKAX,
Hacammepen y piakux ByriaeBonHsax. Lle
roproua piguHa (mamn. 40).

Hadra, sk 1 iHmI cymimi pedoBHH, HE
Ma€e TEeBHOI TeMmIepaTypu KHMiHHSI. BoHa
MOYMHAE KUIITH BXKE 3a clabKoro HarpiBaH-
H (30—60 °C), a 3a BHCOKHMX TeMIeparTyp
el mpouec CynpoBOJKYETHCS MOCTYIOBUM
PO3KIaAOM CIONYK, sIKi MicTATHCS B Ha(TI.

IcHytomb 08i meopii noxodxceHHAa HApmMu — opea-
HiYHa (Halbinow nowupeHa} i HeopzaHiyHa, abo
MiHepanbHa. 32i0HO 3 opa2aHiYHO Mmeopieto, Hapma
ymeoproeanacs npomszom  MinvlioHie pokie 'y
Hadpax naaHemu i3 3aaUWKI8 MAAHKMOHY, POCAUH i
meapuH, AKi Ni0 mMuckom i 30 8UCOKOI memmnepamypu
rnepemeoprosanuca Ha 8y2neso0Hi. 3a MmiHepasns-
HOW meopieto 8y2neeodHi Hapmu € npodyKkmamu
peakyili kapbidie memaniyHux enemeHmis i3 8000t0,
a Makoxc 800H0 3 KapboH(ll) okcudom, wjo 8i06ysa-
AUcA 8 HAOPaAx naaHemu.

Ykpaina mae HeBeluki pojgoBuma HadTu. ii

mMOpiYHUI BUJOOYTOK CTaHOBHUTH Yy CEpPEAHBOMY
3muH T (Y 2009 p, — 2,9 Mnu 1), ab0 mpubIN3HO
10 % Bixg 3aranpHOi mMOTpeOHM KpaiHH.

3anacu HaQTH y CBITI IBUJKO BUTpadaOThCS i

MOXYTh OyTH BUUEpIaHI BXE€ B IIbOMY CTOJITTi.

113



LikaBo 3HaTH
Ha Byrimns
npuIajaae
npuOIN3HO

80 % Bixg macu
yCiX TOPIOYHX
KOTIQJIHH.

114

ToMy BueHi po3poOIAIOTH TEXHOJOTii BUPOOHUII-
TBa PiJKOTO MaJBHOTO 3 iHIIOT CHPOBUHH, 30Kpe-
Ma 3 BYT1JIS, SIKOTO Ha IUIaHETi 3HAaYHO Oiibmie.

I3 Ha¢TH, KpiM pi3HHUX BUIIB MaIBHOTO, H00Y-
BAlOTh PO3YMHHUKHU, OPTAHIUHI CHOJNYKH I
BUPOOHMIITBA MOJIMEpiB, JIKapChKUX TMpemnapa-
TiB, 3ac00iB 3aXHCTy POCJIHWH BiJ XBOpOO i1 mIKij-
HHUKIB TOIIO.

[IpuponHuii ra3 BigoMuil BaM i3 HOBCAKICHHO-
ro KHTTA. MOro 3acTOCOBYIOTH Ul ONAIEHHS
XKHUTIa, NpUroTyBanHs ixi. Ilpupoxuuii raz cuy-
rye HaJlHBOM y IIPOMHCIOBOCTi, HAa TEIJIOEICK-
TPOCTAHIisAIX, a CHJIBHO CTUCHEeHHH (mo 200—

250 aTM.) — manpHUM JJsI BaHTAXXHOTO aBTO-
Tpancrnopty. Kpim TOoro, BiH — IiHHa XiMi4Ha
CUPOBHHA.

OcHOBHa CKJIaJl0Ba IPUPOJHOTO Tazy — MeETaH
(fioro 06'eMHa YacTka CTaHOBUTH 85—99 %).
HomimkaMu € eTaH, iHIII JIeTKi BYTJEBOJHI,
a30T, BYTJICKHCIHUU Ta3, CIpKOBOJICHbD.

BrnactuBocTi mpupoiaHOTO Ta3dy Maiike Taki
cami, mo i merany. Bin ropiounii, a oro cymimri
3 MOBiTpAM BHOyXOoHEOe3meuHi.

[MoxnaxiB mpupoaHoro rasy B Ykpaini 6inpie,
Hik HadTu. llopoky fioro BUmoOyBawTh y cepel-
apoMy 20 mupx M> (y 2009 p. — 20,3 mapa M),
[0 CTAHOBUTH 1/5 Bijg KIIBKOCTI, HEOOXITHOT M
Hamoi MpOMHUCIOBOCTI, EHEPTEeTHKHU, MOOYTY.

CynyTHil Ha$pTOBUN raz3 — cyMmim ra3yBaTHUX
BYTJICBOAHIB, Ki MicTAThCS pa3oM i3 HadTOIO B
ii pomoBumi. 3a SKICHUM CKIaJoM CYMNyTHIH
HapTOBUH ra3 Haraaye NpUPOTHUI, ajlc METaHY B
HpoMmy MeHIe (30—40 % 3a 06'emoM), a eTaHy Ta
IHIINX BYTJIEBOAHIB — Oinpie.

YacTuHa npoT0 razy poszumHeHa B HadTi. [lpn
npocyBaHHI Ha()TH 13 3eMHUX HaJIp HAa MOBEPXHIO
THCK CTaJa€e, pO3UYHMHHICTH T'a3iB 3MEHIIYETHCH, 1
BOHHU BHIIISAIOTHCA 3 HET.

I3 cynyTHROTO HahTOBOTO Ta3y Ha ras3omepepoo-
HUX 3aBojax ao00OyBalOTh METaH, €TaH, HpOINaH,
OyTaH, a TaKOX Ta3oBuUi OCH3WH (BIH MICTHUTH
piaki Byraesoani Cs—C,).



Man. 41.
AHTpauuT

Byrinns — TBepna roprmua Ko-
najvHa, sKa YyTBOpHJacs 0Oararo
MiNbHOHIB POKIB TOMY B Hajapax Ilia-
HETH BHACIIJOK pO3KJIaay Belnyes-
HUX pociauHHUX Mac. Ile cymim
0araTb0X OpTraHiYHHX PEYOBUH 13
BUCOKUM ymicToM KapOoHy i1 meskux
HEOPTaHIYHUX CHOJYK. Byrinns
BUKOPUCTOBYIOTH K MaluBO (B TEIJIO-
€HEepreTHIli, MPOMHUCIOBOCTI, 1HOJI —
B moOyTi), a geski #oro BUIH — AN
BHUPOOHHIITBA KOKCY, TOPIOYHUX Tra3o-

BUX CYMIillIeH, JEIKHX OpTaHiYHUX
CIOJYK.

IcHYy0OTh TpWU BHAM BYTINIAT —
aHTpanut (Man. 41), kam'sHe i Oype.
MacoBa yactka KapOoHy B aHTpamuTi
HaibOinpma (94—97 %), a B Oypomy
BYyriJuli — HalMeHma (micias Buaa-

Man. 42.
Foptounn
cAaHeub

JNIeHHS 3 HBOTO Boau — 64—80 %).

Ykpaina 0arata Ha MOKJIaaW BYTiJ-
nsi. HaiGinpime pomoBuine kaM'sHOTO BYTIiJIS € B
Honenpkiéi 1 Jlyrancepkiih obOnactsx. 3HAYHO
MEHIIe Horo Buao0yBaTh y JIbBiBChbKO-BOMHHCH-
KoMy OaceiiHi. Bype Byrimis 3ocepemxene mepe-
BakxHo B JIHImpoBChKOMY OaceilHi, a TOKJIaau
aHTpauuty — B JIOHEIbKOMY.

VY BYrinpHUX IMJacTax MICTHTHCS 1 MPUPOIHUN
raz (MeraH). HeBenuky dvacTuHy HOro BHUKO-
PHCTOBYIOTH SIK IaJHWBO, a pPCIITa BUXOAUTH B
atMocepy. HesBakaroum Ha KOHTPOJIb 3a
BMICTOM METaHy B MIaXTaX, TPAIJISAIOTHCS BUOYXH
rasy, siki mpu3BOIATH J0 3arubeni maxrtapis.

«ByrinpHuii» Ta3 — BaXJIHBUU pe3epB ANA
TennoeHepreTuku Ykpainu. OOcsar ioro mio-
piyHOTO BHUJOOYTKY MOXE CTaHOBHTH KiJbKa
MiNBSIpIiB KyOOMETpiB.

loproui cmaHIi — Tipchkka mopoja, B SIKiH
MIiCTSAThCA OpTaHiuHi W HEOpraHIYHI PEYOBUHHU
(man. 42). OpraHiyHa CcKIaJoBa € TPOIYKTOM
TPHUBAJIOTO TIEPETBOPCHHS POCIMHHUX 1 TBAapHH-
HUX 3aJHIIKIB Y HaJpax NiaaHeTu. MacoBi YaCTKH
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€JIeMEHTIB y TOPIOYHUX CJaHNAX Taki (y BigcoT-
kax): Kapbom — 60—78, ligporen — 7—10,
Oxcurer — 10—20, Cynsdpyp — 1,5—11. I'oproui
CIIaHIli BUKOPUCTOBYIOTh fIK manuBo. Kpim Ttoro,
iX migmawTbh TepmMooOpoOui 3 MeTow J00yBaHHA
FOpIOYUX ra3iB, ra3oBOro 0EH3UHY, CMOJU.

3a mokJajaMH TOPIOYHUX CJIAHIIB YKpaiHa
nmocizae TpeTe Micue B €Bpori.

NABOPATOPHUI JOCNIA Ne 5
O3HailomneHHsA
3 pisHUMKM BUAAMM NanuBsa

Po3rnsiHpTE KOJIEKIi}0 3pa3KiB MajlMBa i 3aMOBHITh TaOIHUIIO:

Hazsa
najluBa

30BHIMIHIN Coepu
BUTTIA] BUKOPUCTAHHS

4

ByrneBosnHi TpamnsioThcs B INpUpOAl. iXHIMH
JxepenaMu ¢ HadTa, NIPUPOTHUN 1 CymyTHIN Had-
TOBMH Ta3u, BYTi/UIs, TOPIOYl CIAHIII.

HadTta — cymim mepeBakHO PiAKHUX BYTJIEBOJ-
HiB. OCHOBHOIO CKJIaJJOBOIO IPUPOAHOTO | cynmyTHBO-
ro HaQTOBOTO rasziB € MeTaH. Y BYTUIII MICTHUTBCS
0araTo pe4oBUH, 31e01bIIOr0 OpraniyHux. MacoBa
yactka KapOoHy 3aexHO Bill BULY BYTiJJs CTaHO-
BUTH Bix 64 10 97 %.

IIpuponni mxepena BYIVIEBOAHIB Ta NPOAYKTH
iX mepepoOKM CIyryloTh MNaJHMBOM., HAJbHUM; iX
BUKOPUCTOBYIOTh JUISI A00YBaHHS OpPraHidHHUX
PEYOBHH.

138. fAkKi rpynu BYraeBOAHIB MicTATbCA B Ha®TI?

139. Yomy HadTa He Ma€ NeBHOI FYCTUHMU i TemnepaTypu KUNiHHA?
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140. MopiBHAWTE CKAAA NPUPOAHOFO i CynyTHbOro HabToOBOroO rasis.
MpUpoAHUIA Fa3 OAHOTO i3 POAOBULL, MICTUTb 94 % MeTaHy, 2 % eTaHy,

141.

2 % nponaHy (4acTku 06'€MHI), @ TaKOX a30T i BYTA€KUCAUM Fa3. KW

06'em noBiTpPA Heo6XiAHUM AAA NOBHOFO 3ropsiHHA 1 M3 Lboro rasy?

YHachipok cnantoBaHHA 10 r aHTpauuUTy B HapAULLIKY KUCHIO YTBOPU-
142, Nocs 18 A kap6boH(lY) okeuay (H. y.). BusHaute macoBy yactky Kap6o-

HY B @aHTpaLMTi.

Mia yac 3ropAHHA 1 Kr npupoaHoro rasy BuAInAETbeA 44 000 KAX
143, Tenaotw. Ky KiAbKiCTb TENAOTU MOXHA AOBYTH NpU 3ropsHHI 1 A LbOro
rasy (H. y.)? MpunycTith, WO NPUPOAHUIA ra3 MICTUTb AMLLIE METaH.

Nepepobka HadTH

MaTtepian naparpada pAonomoxxe Bam:

Ai3HaTUCA NPO nNeperoHkKy HadTU Ta ii NPOAYKTH;
oTpMMaTH BIAOMOCTi NMPO KPeKiHr HadTH;
3'AcyBaTy, WO TaKe OKTaHOBE YUCAO.

OcHOBHOI0O MeTOl0 HepepoOku HadTH € Jo-
OyBaHHS O€H3ITHY Ta I1HIIUX BHUJAIB MHAJBHOTIO.
Kpim Toro, Hadta — LiHHA CUPOBUHA JJIA XiMid-

|

Man. 43.
HadTtonepepobHui 3aBoa,
M. Opeca

HOI NPOMHUCIOBOCTI.

Haii6inpmi HadTomepepoOHi min-
OpueMCcTBa YKpaiHM poO3TaloOBaHi
B KpemeHuyky, JlucuuaHchky, Xep-
coni, Opeci (man. 43), Jporobwuui,
JIsBoBi, HapnBipnomy (IBano-®pan-
KiBChKka 001.). BoHM BuUpOOIAIOTH
Mmaiixe 50 BuAiB HAQTONPOAYKTIB.

Cupy HadTy nepej nepepoOkoo 3He-
BOJIHIOIOTh, BUJIY4aloTh 13 Hei comi', a
TaK0X JIeTKi BYTrJeBOJHI (IpomaH,
OyTaH TOIO).

' Xyiopuau CHPHYMHIOIOTH CHIBHY KOpO3il0o 06JaaHaHHS HadTomepe-

pobHOTrO 3aBONY.
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Po3pi3HsOTE nepsunni) 1 emopunny nepepoo-
Ky Hagmu. OCHOBY IEpBHHHOI mepepoOKHU CTaHO-
BUTh NE€PErOHKa, a BTOPMHHOI — XiMiuHI peax-
uii, mig gac SKMX 3MIHIOIOThCS ckiajx i OymoBa
MOJIEKYJ BYTJEBOJIHIB.

Ieperonka madptu. Bam Bimomo, mo HadTa €
cymimmio, y fAKid mepeBaxalTb BYTJIEBOAHI.
KoxHa crnonyka Mae NmeBHy TeMIEpaTypy KHIiH-
Hs. OTxe, HarpiBalo4u HadTy, MOXXKHA MOCTYIO-
BO BUIINATHU 3 Hel OKpeMi pe4OBUHH B ra3zyBarTo-
My cTaHi. Y TIPOMHCIOBOCTI B Takui cmoci0,
TOOTO NEPeroHkolo, i3 HapTu JoOyBalOTh CyMimi
pEYOBMH, L0 KUIIATH y IEBHOMY TeMIepaTyp-
HOMY iHTepBaii. Taki cyMmilli Ha3UBaIOTh @pax-
yisimu (Tadn. 3).

Tabnuys 3
XapakTepucTuku (pakuii, siki 100yBalTh neperoHkow HahpTn
Hasga KisnbkicTn InTepBan 3acTocyBaHHs
dpakmii aToMmiB TeMIepaTyp
Kapbony B | kuminns, °C
MoOJIeKyJIax
BYIJICBOJHIB
bensun C5—Cn 40—200 [Manpne nns aBiamifiHux Ta
aBTOMOOINBHUX JBUIYHIB
Jlirpoin Ce—Ci4 150—250 | [TanbpHe AJs TPakTOpiB
I'ac Ci2—Ci8 180—300 | ITanbpHe ans TpakTopis,
PEaKTUBHHUX JITaKiB
1 paker
T'azoiinb Cl5—C22 230—350 | Jlu3enbHe majnbHE
Ma3zyt* C23—... > 350 ITanuBO AJig KOTIIB,
IPOMUCIOBUX Ieuei;
XiMiyHa cupoBuHa**

* 3aJMIIOK MiCJsl MepEeroHKU Ha(TH.
** [leperoHKO0 Ma3yTy y BakyyMi no0yBaloTh MacTHIia.
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ITeperonky HadTH 3AiHCHIOIOTH Yy Oe3nepepBHO
Jdil0uuX pekTudikaniiHUX KOJOHaX TapiindacToi
KoHCTpyKHii (man. 44, 45). Hadrty nomepeaHpo
HarpiBalTh 10 KUIIHHS 1 pa30M i3 rapga4oio Boas-
HOIO Iapol0 BBOJAATH Y KOJIOHY, Jl€é Ta30Ba CyMill
MIOCTYIIOBO OXOJIOJXY€EThC. IIpu IbOMy criouaTky



Man. 44.
Cxema
YCTAaHOBKU AAA
neperoHku
HadTHU:

a — Tpybuacrta
niy;

6 — pekTu-
dikauinna
KOAOHa

MNapa 6eH3nHy, //
rasnCi—C, i

!‘( s
P 5290 2l
X ;n_:!_l.

ansy

a7 P B

Tapinka

[~ e st s,
s rsal]
.'_‘LH.JL.T
WS 5l
Lsu;.:}

JLsu s S

M , XONoANNbHUK

IEEZ
beH3nH C5—Cy.

=== Jlirpoin Cg—Cy4

* Tac —C18

——————-» [a30WnbCi5—Cy,

“~ BogAaHa napa
* Masyt

3pIKYIOThCS BYTJEBOJHI 3 OINBIIUMH MOJIEKY-
TSI PHUMHU MacaM¥ (BOHH MaroTb BUIIiI TeMIEpary-
PY KUITIHHSA), TOTIM — 13 MEHIIUMHU. Po3unHeHi B
Ha(dTI ByrJIeBOAHI, IO 32 3BUYaiHUX YMOB € rasa-
MH, BUXOIITH i3 BEPXHbOi YJACTUHH KOJOHH.

BigHOCHI KiIBKOCTI MPOAYKTIB TNEPETrOHKH
HaTH HaBeJCHO HAa MAalIOHKY 46.

BaxnuBuM TNpOAYKTOM TMepepoOkH HapTH €
OcH3WH. SIKicTh OCH3WHY BHW3HAYAIOTh 3a HOro

Man. 45.
PekTudikauiiHi KOAOHU
Ha HadTonepepobHOMY
3aBoAi

40 % —
= [M3ensHe
. nanbHe, rac

f 10 % — masyr

Man. 46.

MpubAM3HUIN PO3NOAIA
NPOAYKTIB NeperoHku
HadTU 3a macoro
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CTIHKICTIO 1O demOHauii'I. Taxk Ha3uBaIOThH ABUIIE

Ny’)Ke TIBUJIKOTO, BUOYXOBOTO 3TOPSHHS TapiB
PEYOBUHM B CYMIillli 3 MOBITPSAM NPH CTHCHEHHI.
Yum Oinbmie B OCH3MHI allKaHIB PO3TallyKeHOT
OyZ0BH 1 apeHiB, TUM BiH CTiHKimIHK 10 AETOHA-
nii, a yuMm OinpuIe HEpO3TalyKEHUX ajJKaHIiB,
TUM BiH JIeTIIC JICTOHYE.

JeroHamiiiHy CTiliKicTh OCH3MHY XapaKTepusy-
I0Th OKMAHO8UM 4Yuciom. JInsi CTBOpEHHS IIKalH
nuX gucen O0yjao oOpaHo aABa BYTJIEBOJIHI —

CHj;
CH;-C-CH,-CH-CHj; CH;-CH,-CH,-CH,-CH,-CH,-CH3
CHs3 CHs3
2,2,4-TpuMeTHINEeHTaH (1300KTaH) K-TrenTaH

Man. 47.

ACOPTUMEHT NMaAbHOIo

(cnpaBa — BaprTicTb
1 A manbHOro)

OKTaHOBE 4YHCJIO JJIs 1300KTaHy, SKHH BaXXKO
neTonye, B3siTo 3a 100, a 1715 K-TrenTany, o JEerko
neronye, — 3a 0. Skmo okTaHOBE YKMCIO OCH3UHY
CTAaHOBHUTH 95, TO #oro cTIHKICTH OO JeTOHAIii
Taka caMa, 110 i cyMimIi i300KTaHy Ta K-TeNTaHy 3
X 00'eMHHUMH YacTKaMHU BiAmoBigHo 951 5 %.

YUuM BHIle OKTAHOBE YUCJIO, TUM OEH3MUH CTIH-
KiIIH{ 0 MepeayacHOro crajaxyBaHHS B KaMepi
3TOPSIHHS, BUTPUMY€ OINbIINNA THCK 0e3 neToHamii
1 TUM MOTYXHIIIe MOXE MpPalloBaTH JIBUTYH.
OKTaHOBI 4YHclIa HalyXHBaHIIIUX MapokK
naibHoro — 76, 80, 92, 951 98 (man. 47).

bensun, mobyTtuii meperoHkow HadTH,
Ma€ HEBHCOKY SIKiCTh; HOTO OKTaHOBI YHcla
31€01IbIIOoro cTaHoBiiATh 40—55.

Kpekinr? — mpolec BTOPHHHOI MepepooKn
HadTH. BiH monsrae B CHIBHOMY HarpiBaHHi
il BUCOKOTEeMIepaTypHUX ¢pakinii — racy,
ra3ouio, Ma3yTy 3 METOK N00yBaHHS OLIbII
JETKUX BYTJIEBOJAHIB. 3a TaKUX YMOB PO3pH-
BAaIOTHCS 3B'A3KM B KapOOHOBHUX JAHMIOrax
MOJICKYJ BYTJIEBOAHIB 1 BijOyBaeThcs ix
nepeOdyaoBa. 3acTocyBaHHA KpPEKIHTY JHae
3MOTY ICTOTHO 30UJILIIUTH 3arajibHUNA BHXiJ
OcH3UHY.

' TepmiH MOXOMMTH BiX TATHHCHKOTO CIOBA Cieiomare — HPOrPHMITH.
> TepMin MOXOAMTH BiJ aHTNIHCHKOTO CIOBA CracK — PO3IIETIIOBATH.
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IcHytoTh ABa BUAM KPEKIHTY — TepMIiUyHUH 1
KaTaJliTUYHUMN.

Tepmiynuti  Kkpexine 3AIHCHIOIOTH 3a TeMmIepa-
typu 450—550 °C i Tucky B Kinbka atMmocdep.
ITix yac uboTO MpoLECcy MOJIEKYIH BUIIUX allKaHiB
PO3IIENIIOIOTECS HAa MOJIEKYJIH allKaHiB Ta ajke-
HIB i3 MEHIIO JOBXHWHOI KapOOHOBHUX JAHIIOTIB:

Ci¢H3z4 —— CsH 5 + C3Hjs;

rekcajekaH OKTaH OKTEH
ci2H1 P> CgH]g + C4Hg;
J0JeKaH OKTaH OyTeH
C6H14 + C2H4.
OKTaH reKcas eTeH

Cepen mpOAYKTiB pO3KJIaay BYTJIEBOIHIB MOXe
OyTH 1 BOJCHB.

Taki peakuii BipbyBaroTbCsl 3a paaUKaAbHO-AAH-
LIOroBUM MexaHi3MOM. YHacAiAOK pOo3pUBY a-3B'A3-
Ky Mk aTomMamn KapboHy B MOAEKYAI aAKaHy YTBO-
PIOKOTBCA pPasUKaAu:

CH3-CH2>-CH3 -I» CHz* + CH2-CHs.
Li yacTMHKM crnoAyyaroTbCA B MOAEKYAU HOBUX
aAkaHiB
H3C- -b CH3z —y H3C—€H3,
CH3CH2- + CH2CH3 CHs-CH,-CH>-CH3
abo «BipnbUparoTb» atomu liaporeHy OAMH B OAHOIO:
HsCe + *CH,CH; CH,+ CH,=CH,.

ben3un, n1o0yTHii TEpMiYHUM KPEKiHTOM, Mae
BUIIle OKTaHOBE yucio (65—70), Hixk y pe3ylbTa-
Ti neperonku Hagtu. [IpoTe B HOMY MIiCTATHCS
HEHacH4YeHl BYTrJIeBOAHI, OKHCHEHHSA SIKHUX
NPU3BOAUTH A0 MOTIPMIEHHS SKOCTI OCH3WHY MiJ
yac TpaHCHOPTYBaHHsS Ta 30epiraHHsA. 3 MeTOI
YIOBIJbHEHHS MPOLECIB OKUCHEHHS 10 OCH3UHY
JN00aBISIOTH CHelialbHI PEYOBUHHU.

Kamanimuunui KpeKiHe 301ACHIOIOTH 3a
HHUXKY0I TeMmMmepaTypHu, HiIX TEepMIUYHUHA, HEBHU-
COKOT0 THUCKY 1 HasgBHOCTI KaTajii3aTopiB (airo-
MocuiikartiB). Peakmii BigOyBamwThCS 3HAYHO
MIBUALIE, HIXK IPU TEPMIYHOMY KPEKiHTY, MPUYO-
My BOZHOYAC i3 PO3KJIaZOM MOJIEKYJ] BYIJIeBOIHIB
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OPOXOAUTH i30MepH3alid allKeHIB 1| NpUEAHAHHS
0 HUX BOJOHIO (aJlKaHM MaWxke HE i30MEPHU3YIOTh-
cs). YHacnilok ObOTO yTBOPIOIOTHCS HMEPEBAXHO
BYTrIeBOJHI po3ranyxeHoi OyIoBH, a TaKOX
OUKJIIYHI § apoMaTHYHI.

ben3unn, no0OyTuil KaTaliTHYHUM KPEKiHTOM,
Ma€e MiIABHIIEHUHW BMICT apeHiB, HOCHUTh BHCOKE
oktanoBe uwmcio (75—80) i He BTpadae CBOiX
SKOCTEH i3 4acoM, OCKIJIBKM MICTHUTH MalJio HEHa-
CHYEHHUX BYTIEBOJHIB.

Pugpopminz® — cnoci6 nepepobku Hagmonpo-
dykmie 6eH3uHoeoi ma niz2poiHoeoi ¢hpakyili, 3a
donomozoto AKo20 006ysaromb BUCOKOAKICHUl  6eH-
3UH i3 oKmaHosumu 4Yucaamu 6i0 77 0o 86, a MAKoOx
apomamuyHi 8yz2neeo0Hi ma eo0deHb.

IcHye mepmivnuli i KamanimuyHuli  pugpopmine.
O6udea npoyecu 30ilicHIOIOMb 3a BUCOKUX memrnie-
pamypu i mucky, a kKamaaimu4yHuii — we i 3a y4acmio
Kamanizamopis.

OkTaHOBEe 4YHCcI0 OEH3WHY MiABUIIYIOTH 3a JO-
MOMOTOI0 CIlenialbHUX NJ00OaBOK — aHTHAETOHATO-
piB, Hampukianx TterpaeruncBuHuio (C,Hs)sPb
(xiMiyHa Ha3Ba CHOJIYKHM — TETPACTHUINIIOM-
6ym). OpHak mnpu 3ropsHHI OCH3UMHY 3 Takol
njo6aBkow B arMocdepy NOTPANIsAOTh OTPYHHI
cnonyku [Inrom6ymy. Tomy B Oaratpox kpaimax
BUKOPHUCTAaHHS TETPacTUICBUHIIO 3abopoHEHE.
HuHi Bce wacTime 3aCTOCOBYIOTH €KOJNOTI4HO 0e3-
me4YHi aHTUJIETOHATOPH.

JIABOPATOPHHUIA JJOCTIIJ Ne 6

O3HaoOMNeHHA
3i 3pa3kamun HadTONPOAYKTIB

Po3rnaHbTe KOJNEKLil 3pa3kiB Ha@TONPOAYKTIB 1 3aNOBHITH

TaONHUIIO:

! TepMiH MOXOAUTH BiJ aHTIIHCHKOTO clloBa Te£0TT — MEPETBOPIOBATH,

BUIIPDABJIATH.
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HazBa
HaQTOMPOOYKTY

3oBHimHIi Codepu
BHTJISIN BHKOPHUCTAHHSA

Man. 48.
Hacnigkn BuTOKY HadTH

3a0pyagHeHHs AOBKiNasA HadToOMO i
HapTomponykrtamMu. OCTaHHIM Yacom
nodacTillald BUNAAKH HNOTPANIAHHSI
HapTu | HAPTONPOAYKTIB B OKEaHH i
Mops dyepe3 aBapii TaHkepiB, HadTO-
BUIOOYBHUX maatdopm (man. 48). Lle
3aBla€ cepio3HOI MMKOAM BChOMY
JKHBOMY, IO MemKae B rigpocdepi,
cnpuuuHsie 3a0pynaHeHHs Oeperis.
Hadty i HadpTOnmpoaykTu 30HpamTh i3
NMOBEpXHI BOJXHW, a HAa CYXOJIOJIi BHJIa-
JA0Th Pa3oM i3 ApOM IPYHTY.

FU AT

IlepBuHHa mepepobka HapTH monsrae B i mepe-
roHni. [Ipu npoMy nobyBaroTh OCH3HWH, rac Ta IHIII
HAaQTOMPONYKTH.

Ilpu BTOpHHHIW mnepepobui HapTH (KpEeKiHTY)
BinOyBalwThCsA XiMiUuHI peakmii 3a ydacTio pi3HHX
ByrieBoaHiB. Po3pi3HsAOTH TepMiuHUN 1 Karami-
THYHUH KpEKiHT.

SAkicTh MaabHOTO ONIHIITH 32 OKTAaHOBHUM
yucioM. YUuM BOHO OiNiblie, THUM BHILA CTIHKICTh
MajJbHOTO JO AeTOHaNii (BHOYXOBOTO 3TOPSIHHS).

OxopoHa JAOBKiNIsA Biag 3ab0pynHeHb HapTOIO i
HaQTONMPOAYKTAMH € aKTyallbHOK €KOJOTIYHOI
npobiemMoro.

144. HasBiTb npouecu, AKi NOKNafeHO B OCHOBY NepBMHHOI Ta BTOPUHHOI
nepepobKku HadTw.

145. AKi npoayKTV yTBOPIOOTLCA NpU neperoHui HadpTm?
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146.

147.

148.

149.

150.

151.
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Yum BiApi3HAETbCA KPEKiHr Big neperoHkn? AKi BUAU KPEKiHTY
iCHYtOTb?
LLlo Take oKTaHoBe 4YMcno? [POKOMEHTYNTe 3HAYEeHHSA OKTaHOBOTO
yncna 80.

AIKi ByrneBoAHi MalTb biNblWi OKTAHOBI YMCAa — HOPMaNbHOI uMu
po3ranyxeHoi 6ynosu?
Hanuuwite piBHAHHA peakuil, Aki BigbyBaloTbcA Nig Yac nepepobku
HadTU:

a) NnepeTBOPEHHA H-MEHTaHYy Ha AMMETUANPONaH;

6) perigpyBaHHA H-OKTaHy 3 yTBOpeHHAM 1,2-gumeTnnbeHseHy.

O64nCNiITb MONbHE CMNIBBIAHOWEHHA i300KTaHY Ta H-renTaHy B iXHi#
CYMilli 3 OKTAHOBUM YNCAOM 76, AKLLO TYCTUHU UMX BYTN1eBOAHIB CTa-
HOBAATbL BiANOBIAHO 0,692 i 0,684 r/cm’.

Micna KaTaniTMYHOro KpeKiHry HadTn yTBopuaaca cymiw BYrneBoAHiIB
i3 MacoBMMM YaCTKaMM i300KTaHy i TonyeHy BignosigHo 11,4 i 4,6 %.
CKinbKM MONEKYNn i300KTaHy NpunNaga€e B CyMilli HAa O4HY moaeKkyny
TONyeHy?

XimiuHa nepepobka Byrinaa

Matepian naparpada AonomoXxxe BaMm:

Ai3HaTucAa npo cnocobu XimiyHOi nepepobKu BYy-
rinnsa;

OTPMMATU BigOMOCTI NPO MNPOAYKTU KOKCYBaHHA,
rasudikauii Ta rigpyBaHHAa Byrinns.

Byrinas BUKOPHUCTOBYIOTH He JHINE SIK MalH-
BO. BOHO € HiHHOIO CUPOBHHOI 1Jid AOOYBaHHA
OpraHiyHUX CHOJYK, 30KpeMa apoMaTHYHHX. I3
KaM'SsHOTO BYTiJlig BHPOOIAIOTH KOKC, 0€3 AKOTO
HEMOXJIHUBO BHUNJIABISATH YaBYH.

IcayroTe Tpu cmocobu ximMiuHOi mepepoOKkHm
BYTINNS —  KOKcysawms, — easughikayis 1 2iopy-
BAHHA.



KokcyBanHsa — mnpomec po3kiany
KOKCOBWUW Ta3 BYTiNas 3a BHUCOKOi TeMmepatypwu

BYrinna "
‘i 5 i BigcyTHocTi moBiTps. Kawm'sue

«owsay BYT1JJIsS HarpiBalTh y CHelialbHHUX

| O (KOKCOBHMX) Meyax 3a TeMIepaTypH
Boja. | 900—1100 °C. Iimx wac XiMiu4HHX

amoHiayHa BoAa peakmid i3 BYrinns BHAINAETHCS
Kam'sHOBYTiNbHA §
cmona

cyMmim Tra3iB 1 mapiB JNETKHX pedo-
BHH, sSKa NPHU OXOJNOJXKEHHI pO3Mdi-

NA€ThCsI Ha KOKCOBHMH ras3, KaM'ssHO-
Man. 49.

L . BYTiJILHY CMOJIY 1 HaJACMOJbBHY BOJ
Locnig i3 KOKCyBaHHA BYrinna y y y y y

(cxema 6, man. 49), a Byrinnsa mnepe-
TBOPIOETHCS Ha KOKC.

Cxema 6
[IponykTu KOKCyBaHHS KaM'sHOTO BYTIJIJIsA
KAM'SSHE BYT'UIJIA
A_._ll n m_llll A _i*.
Kokc Kokcoswuii ras Kam'aHoByrinbHa cmona HapgcmonbHa BoAa
X' A ~ A, * > y
AMmOHiaK beH3seH loptoyi rasm ApeHu AmoHiak Coni amoHito
H,, CH,4, CO
{ Koxc — mnopyBaTa pe4yoBHHA TEM-

‘ Ho-ciporo koxnwsopy (man. 50), mo
mictutp 96—98 % KapGoHy 3a
Macorm, a Takox [ligporen, Oxcu-
reH, pgeski iHmi emxeMeHtH. Moro
BUKOPDHUCTOBYIOTh SK BIiZHOBHHUK Yy
MeTanyprii, 3o0KkpemMa y BUPOOHULTBI

YaBYHY.

Koxcosuii eas CKIaga€eThbCs i3
BogHIO (00'eMmHa uacTka 58—62 %), MeraHy
(24—27 %), wagHoro ra3sy (5—7 %), a3oty, amo-
Hiaky, mapiB OeH3eHY Ta JEsIKHX IHIHX pedo-
BUH. AMOHiIaK BHJIYy4YalTh, NIPOMYCKAalOUYU KOKCO-
BHIl ra3 y po34uH CyJib(paTHOT KHCIOTH, a aMOHI1#
cyaspar (IYH*30”, mo yTBOpPHETHCS, BUKOPHU-
CTOBYIOTbh AK a30THe n00puBo. beH3eH moriauHa-
I0Th OPTAaHIYHUMH PO3YMHHUKAMHU, a NMOTIM BHII-
JIA10Th NEPEroHKOI0.
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3BiTbHEHNUH BiJJ aMOHiIaKy i O€H3eHY KOKCOBHI
ra3 3aCTOCOBYIOTh K NaJlUBO i CHPOBUHY HIIsA
no6yBaHHS BOJHIO.

Haocmonvna 600a MicTUTH pO3YHMHEHI Ta3m —
BYTJIeKHCINH Ta3, CipKOBOAEHb, XJOPOBOAEHB,
nianoBoaecHb (HCIM), amoHiak, a TAaKOX COJi aMoO-
HiI0, OO0 € HNPOAYKTaMH B3aeMoAii aMoOHiaKy 3
OUMH ra3aMH, i JesKi opraHidHi pe4oBUHHU. I3
HaJACMOJBbHOI BOJM BHIJIYYAalTh aMOHIiak 1 coui
aMOHIIO, SIKi BUKOPHCTOBYIOTh AJsI BHPOOHHUITBA
no6puB. I3 cipkoBogHIO T0OYBalOTh CipKy 1 CYJIb-
baTHY KHCIOTY.

Kam'anogyeinena cmona — TycTa 4YOpHA pianHa
3i cmenu@idyHUM 3amaXxoM. BoHa € CHpOBUHOIO A5
no6yBaHHS apOMaTHYHUX CHOJNYyK — OEH3eHY,

MeTniI0€H3eHy, NEeSKUX IHIMHUX apeHiB, GeHONY.

lMpu KOKcyeaHHi 3 KOMCHOI MOHHU 8yzinna 0obysa-
tomb y cepedHbomy 750 Ke Kokcy, 350 m® Kokcoeo-
20 2a3y, 40 K2 Kam'aHosyz2inbHOI cmonu, 12 K2
cupozo b6eH3eHy, 3,4 K2 aMOHIiaKy.

Haii6inpme KkokcoXxiMiuHHX 3aBoXiB y JloHEeUs-
Ki#i ob6xacTti. BoHu BUpPOONAOTH MOHAL MOJOBUHY
BChOTO KOKcy B Ykpaini (man. 51). Taki 3aBoau €
Takox y JHinmpomerpoBchkii, Jlyraumcepkiit i
3amopi3pkiii obmacTaX.

lasu¢pikamias — mepeTBOpeHHS
Byrinas' 3a JOmMOMOrol XiMi4HHX
peakumiii Ha roprodi razu. BoHHU yTBO-
PIOIOTBCS B pe3ylbTaTi OKUCHEHHS
BYTiNNs HEJOCTATHHOI KIJIBKICTIO
KUCHIO (MOBITps), BOASHOIO Mapo, a
TAaKOX BYTJICKHCIUM ra3oM 3a TeMIe-
patrypu 800—900 °C.

[Mpoumec rasudikamnii 3iHCHIOIOTH y
ra3oreHepaToOpHHX YyCTaHOBKax. B
YyTBOpIOBaHI# ra3oBiil cymimi mepeBa-

Man. 51. .
BifBaHTaXeHHA KOKCY xaTh kap6bou(Il) okxcmam, BomeHs i
Ha KOKCOXimiYHOMY 3aBogi METaH:

1 . . . . .
Kpim Byrinns, rasudikyoTs roprodui cianni, Topd, nepeBuny.
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2C+ 0, =2C0;
C + 02 = C02,
C + C0, = 2CO;

C+ H,0=CO + Hj; C + 2H, = CHy;
CO + H,0=C0, + H;; CO+ 3H, = CHy + H,0.

Taky cyMmim ra3iB BUKOPHUCTOBYIOTH Y IPOMUCIO-
BoCTi sk manuBo. KpiMm Toro, B3aeMonai€lo Kap-
6ou(Il) oxkcuay 3 BomHEM 3a NIEBHUX YMOB jgo0yBa-
I0OTh CyMill BYyTIEBOAHIB, MOAiI0OHY 3a CKJIagoM A0
OCH3UHY:

nCoO + (2ra + I)HQ C,,H2n+2 + raHQO.
HpI/I ObOMY YTBOPIHKTHCA NMEPEBAXHO BYTJICBOI-

Hi 3 HEPO3TajlyXXE€HUMHU MOJICKYJIaMHu.

lasugikayito  moxcHa  30ilicHroeamu  6e3noce-
pedHbo nid 3emnel0, y By2inbHUX  NOKAAOaXx.
I0et0  nid3emHoi  2asudpikayii  3anponoHyeas  we
A. |. MeHoenees. [lMpouyec ei0bysaemoca y ceepdno-
B8UHi, AIKA BUKOHYE ponb peakmopd, 3d euuwoi mem-
nepamypu (1000—2000 °C), Hincy 2a3o2eHepamop-
Hili ycmaHosyi.

lFinpyBaHHa — mnepeTBOPEHHsA BYTiJNJIs Ha
pixki Ta ra3zyBaTi BYTJeBOJHI MiJ Ni€l0 BOIHIO 3a
temnepatrypu 400—600 °C, meBHOTO THCKY i
HassBHOCTI kaTanizatopa. [igApyBaHHSAM BYTIlas
(Ha¥iyacTtime Oyporo) noOyBamTh CHUHTETHYHE
pifike manbHE:

raC+(ra+ I)HQAAC,,H2n+2.

JIABOPATOPHHUIA JOCJI Ne 7
O3HaloMneHHA 3i 3pa3Kamu NPOAYKTIB
KOKCYBaHHA KaM'AHOro BYrinns

Po3rasHbTEe KONEKIiI 3pa3KiB MPOAYKTIB KOKCYBaHHS BYTIJIA
1 3amOBHITH TabNUIIO:

HazBa
NPOAYKTY

3oBHiMHIN Coepn
BHT IS/ BHKOPHCTAHHA
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152.
153.
154.

155.

156.
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XiMiuHy mepepoOKy BYriis 3aiiCHIOIOTh KOKCY'
BaHHAM, razudikamieo i rigpyBanusm. [Ipu kKok-
CyBaHHI BYT1JlJIsl, KPIM KOKCY, 1OOYBalOTh BajXkJUBI
opraHiuyHi ¥ HeOpraHiuHi pPe4YOBUHHU, a MHix yac
razudikanii Ta rigpyBaHHS — BYTIEBOAHI Ta
roproui ra3oBi cymimri.

Ha3BiTb cnocobu ximiyHoi nepepobKn Byrinna. Yum BOHM pi3HATbLCA?
AKi NpOAYKTM YTBOPHOIOTHCA NPU KOKCYBaHHIi Kam'aHoOro Byrinna?
Hanuwite piBHAHHA peakuWill yTBOpeHHA neHTaHy i3 KapboH(Il) okcu-
4y i BOAHIO.

I3 OfHI€El TOHHM BYrinnA Npu KOKCyBaHHiI yTBopunoca 250 m> Kokco-

3 . .
Boro rasy, a 1 m” yboro rasy mictus 30 r napis 6eH3eHy. AKy macy
6eH3eHy MOXHa obyTu i3 Byrinna macoto 5 717?

Y pocTaTHiN KinbkocTi nosiTpAa cnanmam 100 r KOKCY 3 MacoBO YacT-
Kot KapboHy 96 %. MpoAyKTX cnantoBaHHA NPONyCTUAM B HAaL/IULWOK
BanHAHOI BoAMW. AAKa maca ocaay yTBopunaca?



po3ain

OKCUTE€HOBMICHI
OpraHidyHl CIOJIYKH

Y npuponai icHye ayxe 6arato OKCUTEHOBMIiC-
HHUX OPTaHIYHHUX CNONyK. BoHH, K i BYyrineBOIHI,
OyBalOTh HACHYECHHMH, HEHACHYECHHUMH, apoma-
THYHUMH.

3 ypaxyBaHHSM HAsAiBHOCTI B MOJEKylax MEB-
HUX GYHKHNIOHANbHUX TPYyN OKCHTEHOBMICHI
OpPraHi4Hi CIONYKHU MOAINAKTH HA KJIACH.

Y ubomMy po3aini poO3rASHYTO KIacH CHONYK,
yka3zaHi Ha cxeMmi 7. Kpim Toro, iTumMeTrhcs mpo
benon CcHsOH, erepu K-O-K' i xupwu.

Cxema 7
OKCUTEHOBMICHI OpTraHi4HI CHONYKH
OKCUTEHOBMICHI OPTAHIYHI CTOAYKHU
1
Cnuptu Anbperiam Kap6oHOBi KMCAOTH Ectepu Byraesoau
0
K-OH K-C" A-C A-COOA' Cn(H20)r

H AOH

Cnunptun

Martepian naparpada ponomMmoxe BaMm:
OTPUMATK HOBI BiZOMOCTI Npo Knacuoikayiro cnupTis;

AaBaTW CNUpTam CUCTEMATUYHI Ha3BMU;
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Ai3HaTUCA Mpo i3omepito CNupTiB;
CKnagatn dopmynum isomepis cnupTis.

OKCHUTEeHOBMICHI CIOJYKH NOYHHAIOTh BHUBYA-
TH 31 ciupTiB. MoJeKyxIa CIUPTY CKJIagaeThcs i3
BYIJIEBOJHEBOTO 3aJUMKYy Ta OoXHiel abo KiIBKOX
TiIpOKCUNBHUX Tpyu. Ipyna -.OH €  ¢yuryio-
HANbHOIO  2PYNOIO  KIAcy — CRUpmIis.

CnupTt — noXigHi ByriaeBoaHiB, y MOJeKyJaX IKHX OJAUH
a0o kinbka atomiB Iigporeny 3amimeHni Ha rigpokcuiabHi

rpynu.

OxHoaTtoMHI
CHUPTH
n-0H
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Knacudikanis. Cnupru knacudikyoTsb 3a
KilbKOMa O3HakKaMH. [3 kypcy xiMmii 9 kiacy Bam
BiIOMO, IO 3a KiJNIBKICTIO TiIPOKCUIBHHUX TPYyN y
MOJEKYJIi CHUPTH HOAINSIIOTH HAa  O0OHOAMOMHI
(Monekyna MicTuTh onHy rpyny -OH) ta 6acamo-
amomui — nBoxatoMHi (aBi rpymu -OH), Tprox-
aToMHi (tpu rpynu -OH) Ta iH.

Hanuvmits GopMyaum TpboX CHHUPTIB OJIHO-
IBOX- 1 TPhOXAaTOMHOTO.

BinnmoBigHO A0 ocoO0aMBoOCTEW 3B'A3KIB MIixX
atoMmamu KapOGoHY B Molekyjlax pO3pi3HSIOTH
HacuueHi,  HeHacuyeni W  apomamuyHi  CHUPTH.
dopMynu HaWIPOCTIMUX COUPTIB KOXKHOT rpymnu:

CH3OH, CH,-CH-CH,,0H, CHs-CH,OH.

3BepHITH yBary: B MOJIEKyJaX CIHPTIB TiIpOK-
cuibHa Trpymna cmnoxydeHa 3 atomoMm KapGomny,
ASKU# mepebyBae y cTaHi .ey/'-ribpuausamii.

3aranbHa GpopMyla ONHOATOMHHUX CHUPTIB —
E—OH. Tlizpokcunbua rpymna Mmoxe cnmonydaTucs
i3 HEpBUHHUM, BTOPUHHHUM abo TPEeTHHHHUM aTo-
MoM KapGoHy. 3Baxawuywm Ha Ie, OJHOATOMHI
COIMPTH MNOJINSAIOTh HAa NEpPBHUHHI, BTOPHHHI W

TPEeTUHHI:
CIH3
CH;-CH,-OH  cH3-CH-CH3 CH;-C Cll;,
OH OH



I[[likaBo 3HaATH
TpuBiansHa
Ha3Ba
METaHOIy —
JepeBHUN
CHUPT,

a eTaHoNIy —
BUHHHUUI
CHUPT.

Likaso 3HaTwu
Crnonyku 3
dbopmynorw
C¢H,OH
HA3WBAaOTh
aMiJIOBUMHU
COUpPTAMHU.

1

CnupTu, MONeKylnu sSKUX MicTaTh 10 1 Oinbme
atomiB KapOGoHY, Ha3uWBaOTh suwyumi.

Y npomy i HacTynmHuX maparpadax po3TIAHY-
TO NIUIIC HACHYECHI CIHPTH.

Ha3zBu. CucremMaTH4YHa Ha3Ba HACUYEHO20 OOHO-
amomHo20 Cchupmy CKIaZa€eTbCcs 3 HA3BM alIKaHY
3 TaKUM CaMHM KapOOHOBHUM JIAaHIIOIOM y MoJe-
Kyai i cydikca -ox:

CH;0H — meranon, C,H;OH — eTanou.

SJxmo Monexkyira CHHPTY MicTHTh Tpu abo
6inpme atroMmiB KapOGoHy, To iIX HyMepyloOTh 3 TOrO
KiHIS JaHIIOTra, 10 SKoro Oxmxde po3mimena OH-
rpyna. Y Ha3Bi COIHPTY Hicas HAa3BU BIAMOBIIHOTO
alKaHy 3a3HayamoTh HoMmep aTtoma KapbGomy, 3
SKUM CIIOJIy4eHa FipOKCHUIbHA Tpyma:

CH;-CH,-CH,OH.
nponau-Ton’'

Y posranyxeHi MONeKyJli COHHUPTY OOHpalOThH
HaWgOBmMHUN KapOOHOBUH JNaHIIOT, NPUHIOMY
Takui, mo6 oxMH i3 fforo aToMiB OyB cmOoNy4eHU I
i3 TIApOKCUIBHOIO Tpynoo. Ha3Bu 3aMiCHUKIB Ta
iX MONMOXEeHHS BKa3yITh y Ha3Bi CIUPTY 3a mpa-
BHJIaMH, BCTAaHOBIEHHMH IJISI BYTIEBOIHIB:

2 3 4
CH, CH-CH..CH,
OH CH;

3-mernnbyTaH-2-011

* 300pa3iTp CTPYKTYpHY QOpMyay MOJIEKYyIH
2,3-numeTundbyran-1 -omy.

Y Hayni H Ha NpakTHII 9acToO BUKOPHUCTOBY-
I0Th iHmMI Ha3BW cnuptiB. KoxHa 3 HUX cklana-
€ThCcs i3 nBox ciuiB. [lepme cCI0BO MOXOJAUTH Bijg
Ha3BHW BYTJIEBOJHEBOTO 3aJUIIKYy, 3 SKHM CIIONY-
yeHa TigpOKCHJIbHA Tpyma, a JIpPYyrdM € CIOBO
cnupm: CH3;0H — wmetunosuit cnupt, C,HsOH —
€TUJIOBUHU CHUPT.

Panime micue pyHKIioHAABHOT IPyNHU B Ha3Bi CIUPTY BKa3yBaJu TakK:

1 -nmpomanon, npomanon-1.
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Ci‘H, -CHo OBb- CH- cH
1 | ;

OH OH QMi OH om omn 6i-l
eTaH/I101 TIpONar-TIpyos >, TaH-1,2-711071

CuctemMaruyna Ha3Ba 080XAMOMHO20 (MPbOX *
amoMHo20) cnupmy CKIaJaeThcs 3 HA3BU BiAIoO-
BITHOTO ankaHy i cydikca -dion (-mpuon). 3a
HeoOXimHOCTI mepea CydiKCcoOM yKa3yKTh IOJIO-
JKEHHS TIAPOKCHUJIBHHX Tp\m y KapOOHOBOMY
nanmo3i. [Ipukmagum popmyn i Ha3B OaratoaToMm-
HUX CIHUPTIB:

, 0Ofo Cli- CHo-CH,

Cnuprtu, y Monekyinax skux arom Kapbony cno-
JydeHUH 13 JBOMa TiIPOKCHIBHHMH Tpylamw,
H'X'TIMKI.

Hecmilikumu € maKkoxc croayKu, y MoAeKyaax sikux
OH-epyna cnonyyeHa 3 amomom KapboHy, wo ymeo-
proe nodeiliHuli 38'A30K 3 iHwum amomom Kapbo-
Hy, Tomy Halinpocmiwo2o HeHacuyeHoz2o cnupmy
CH,=CH-0H (siHinosoeo) ne dobymo.

HAns Haiimpocrtimux © rar >aTi>MHA X CHHUPTIB

4acTO BXXHMBAIOTh TPHBialbHI Ha3BH:
CH,0OH-CH,OH--eriinenr.i.ikcb -

CH,0H-CHOH-CH,0H -- rmimepoJ, TiaimepuH.

I3oMepis. s cnupTiB XapakTepHa CTPYKTYP-
Ha i30Mepis. BoHa 3yMOBIE€HaA Pi3HUM HOAOM EH-
HAM 2IOPOKCUNbHUX 2py:;, Y MOIIEKyJax 1 6y0080w0
KapboHo6o2o 1 a H yioe a,

HaBonumo ctpykTypHi hopMynu MoOJeK yi i30-
MepHUX omgHoaToMHHX cnupTiB C4,HoOH

CHo-CH,-CH, CH,0OH CH3-CH,-CH-CHg

OH
Oyran-1-on Oyi an-2-o1
CH;
CH3-CH - CH,0H CH3 - C-CH«
CHj3 OH
METKIMpOIan-1 -0 METHJIHPOTAH-2 O
i mpomarioniB C3Hg(0H),:
CH.-CH-CH, CH,-CH, CH,
OH on OH OH
nponas-1,2-mion nponag-1,3-mion



Jnsa cnupTiB ieHy* TakoXX MiXKJacoBa i3oMe-
pis. Hampuxnan, izomepom eranony C,H ,OH e
JIMMETSTIOBUN etep CH3-O-CH3 (c, 15). Ere]. K.
CIIOJIyKH, y MOJIEK y'IaX sKuX aToM OKCUI€HY CIIO-
Ty4eHUH i3 JBOMaA IJI TJIEBOAHEBUMU 3aJIUIIKAMHU
8riaiipHa ¢popmyna erepiB — K—O—B'

BUCHOBKHU

CoupTtu. — TOXiJHI BYTJICBOAHIB, Y MOJIEKYJIax
AKHX OAMH abo Kinbka aToMmiB ['iaporeHy 3amimeHi
Ha TiAPOKCUIBHI I'PYIH.

3a KiABKICTIO TiAPOKCHIBHHUX TIPYH y MOJIEKYIi
CIUPTHU MOJINAIOTh HA OAHO- 1 GaraToaToMHi, a 3a
0COOJINBOCTSIMH 3B'S13KiB Y KaApOOHOBOMY JIAHII031 —
Ha HACHUYCHi, HEHACHUYEHI i apoMaTH4Hi. 3BaXKa04u
Ha Tun atroma KapOoHy, 3 SKMM CIOIy4YeHa TipoK-
CWJIbHA I'pyla, PO3pi3HAIOTH NMEPBUHHI, BTOPUHHI i
TPETHHHI OJHOATOMHI CIHUPTHU. 3araibHa (opmylia
0JIHOATOMHUX cnupTiB — E—OH.

CucteMaTH4Hi Ha3BH OJAHOATOMHHUX CIHPTIB
CKJIaJal0ThCs 3 Ha3BU aJKaHy 3 TAKUM CaMHM Kap-
OOHOBUMM JIAHI[IOTOM Yy MOJEKyJi 1 cydikca -a.i.
Howmep aTtoma. Kap6ony, 3 sKMM criolyuyeHa Tigpok-
CUJIbHA TpyIa, BKa3yIOTh Mepea cypikcoM, a Ha3BH
3aMiCHHMKIB — Ha MOYAaTKYy Ha3BU CIUPTY. Y Ha3Bax
6araToaTOMHHX CIHUPTiB BUKOPUCTOBYIOTh Cy(iKcH
-oion, -mpuon.

I3oMepis crnupTiB (CTPyKTypHA) 3yMOBJIEHA pi3-
HUM NOJOXEHHSIM TIJPOKCHUIBHHUX TPYH y MOJEKY-
nax i OyaoBor kapOoHoBoro nmaHupra. Jns cmoup-
TiB iCHy€ TaKOX, Mi’KKJacoBa izoMepis.

s

157. AaWTe BM3HAUYEHHA cnupTam i Ha3BiTb 03HAKKU anf ix Khnacudikauii.

1.58. Cepep HaBepeHUX OpPMYA yKaxXiTb Ti, AKI HanexaTb cnupTam;
C3H7Cl, C2HsOH CH3O0H, C2H4(OH)2, C;Ha. C3He(OH).. C3He(OHb.
4H7BI3 C-H-A3C"Hn.

' Panime iX Ha3uBaiIM NpocTHMHU edipamu.

3.33



159, Ha3BiTb cnOAyKH, GOPMYAU AKUX HaBEAEHO HUXUe, W yKaxiTb nep-
BWHHIi, BTOPUHHI | TPETUHHI cnUpTHU:

CH, CHs
|
a) CH3-CH-C-OH; B) CH2-C-CH2-CHs;
| |
CH; CHs OH CHs
CH
6) CH3-CH,~C-CH2™ CH2"~CHs3; rf CH;-CH-CH,-CH-CH3.
OH OH CH3
160. AawTte Ha3Bu HaratoaTOMHUM cnupTam:
CH;
a) CH3-CH-CH,-CH-CH3; 6) CH;-C-CH-CH,-CH-CHj;.
OH OH OH OH OH
161. 306pasitb CTPYKTYPHi GOPMYAU MOAEKYA CMIUPTIB, LLO MaKOTb TaKi Ha3BMU:
a) 2-MeTUANEeHTaH-3-0A; B) 3-eTUANEHTaAH-3-0A;
6) 2,3-aumeTUAOYTaH-2-0A; r) 2-metunbyTtaH-1,2-pion.

162. Hanuwitb CTPYKTYPHi GOPMYAU MOAEKYA YCiX iBOMEPHUX CNUPTIB CKAa-
py CsH120. Ha3BiTb CNOAYKH, yKaxiTb NepBUHHI, BTOPUHHI i TPETUHHI
CnupTH.

163. 3anponoHyWTe 3aranbHi OPMYAU AAA ABOX- i TPbOXaTOMHUX Hacuue-
HUX CNUPTIB.

164. CkinbKM icHYe i3omepHUX 6yTaHAioniB? BianoBiab NOACHITH.

165. Busepitb popmMyAy OAHOATOMHOIO HaCUMYEHOro cnUMpTy, MacoBsa 4acT-
Ka OKcUreHy B AKomy ctraHoBuUTb 15,7 %.

166. 306pas3iTb CTPYKTYpHi GOPMYAU MOAEKYA HACUUEHUX TPbOXAaTOMHMUX
cnupTiB, WO MawTb MOAAPHY Macy 106 r/mMmoAb,

167. flka cnonyKa mMae BiAHOCHY rycTMHy napu 3a nositpam 1,1 i macoBi vacrt-
k1 Kap6oHy, OkcureHy n TipporeHy BianosiaHo 37,5; 50,0 i 12,5 %?

Hacu4yeHi ogHOATOMHI CnNUpTKU

MaTtepian naparpada Aonomorxe Bam:

npurapatM ckaap, 6ypnoBy MOAEKYA | Aefiki BAAcTtu
BOCTi MEeTaHOAY Ta eTaHOAY;
Ai3HaTucA npo cnocobu pobyBaHHA CNUpTIB;
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oTpUMaTHh iHpopmaLuilo Npo WKIAAMBY AilO MeTaHOAY
W eTaHOAY Ha opraHi3m.

Y 9 knaci BU O3HAWOMHIHUCS 3 METAaHOIOM
CH;OH, ertanonom C,HsOH, ni3manucs mnpo
OymoBy ix Monekya i BimacTuBocTi. L[i cmonyku
HajJeXaTh A0 HACHYCHUX OJHOATOMHHUX CIHP-
tiB. Untarmuum Mmartepian maparpada, BH NOBTO-
puTe Aeski BiZOMOCTI MpO HUX, a TaKOX OTPHU-
Ma€eTe HOBY iHpOpPMaIilo IpO I[i Ta iHII COUPTH.

3aranbHa (GopMyda HAaCHYCHHUX OJHOATOM-
Hux cnuprtie — C,H,,-;OH. BianoBiguui
FTOMOJNOTIYHUK pAX CHONYK THOYUHAETHCH 3

MeTaHony (man. 52).
bynosa wMonexkyn. Mojdekyiaum OJHOATOMHHX

Man. 52 CNUPTiB CKIAJarThCsA i3 ABOX YaCTHH — BYTINeE-
sz\'e,\i ;VIOI\eKyI\VI BOJHEBOTO 3aJHIIKY i TiAPOKCHJIBHOI Tpymnu.
MeTaHOAY: AToM HalbiAbII €JCKTPOHETaTHBHOTO €JIEMECH-
a — Kyne- ta Okcureny 3mimye y cBifi Oik eleKTpOHHI
CTEPXKHEBA;

6 —e macluTabHa mapu, CHiNbHI i3 CycigHIMU aToMaMH, i 3B'SA3KH

C-0 ta O~H cTaroTh NONAPHUMHU:

I

MoXHa HPUNYCTHUTH, IO XapakTepHI peakmil
CHUPTIB OyAyTh 3yMOBJICHI HassBHIiCTIO B iX Mole-
KyJlaxXx caMe IIUX 3B'SA3KiB.

« Jdxuit 3B'sA30k Oinsm nonspHuit — C-0 um
O-H?

31 3pocTaHHAM KapOOHOBOrO JAaHIIOra B MoJe-
KyllaX CHOHUPTIiB BYTLJNEBOXHEBI 3alMIIKH Jeaali
0iNbmIe «30aradyyoTh» CJICKTPOHHOI TYCTHHOI
atoM OkcureHy. YHacIigoK HObOro BiH ciabme
3Mimye g0 cebe CNEKTPOHHY HMapy B TiAPOKCHIIb-
Hi#i rpyni i monspHicts 3B'si3ky O-H y romono-
riYHOMY psAIy CHUPTIB 3MEHIIYETHCS:

CH;0H > CH;CH,0H > CH;CH,CH,0H >

[MoniOHUM YMHOM MOXHa NiHTH BHUCHOBKY, IO
B MOJIEKYJi NmepBHHHOTO cnupty 3B'szok O Ii
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OinpIm MONSIPHHUIE, HiK y MOJEKYJli BTOPHUHHOTO
4 TPETUHHOTO CINUPTY:

CH;
I

CH;->CH, > CH;—»CH <—CH; > CH3->C<-CHj3

OH OH OH

Oparment monekynu cunupry C-O-H e kyrto-
BUM (man. 52), sk i Mmonekyna Boau. Ha artowmi
OKCHUTeHY 30CepelIXeHHUH HEeBEIUKHUH HeraTtus-
HUW 3apsAA, a 3 NMPOTHIEKHOI0o OOKYy MOJEKYIH,
ne mepebyBaioTh aToMu [igporeHy, — MHO3UTHUB-
HUM 3apaa. ToMy MoneKyla COUPTY € MOJAAPHOIO.

®@izuuni BaactuBocTi. HasBHICTH TiAPOKCHIB-
HUX TPyN y MOJEKyJlaxX CHUPTIB CYTTEBO BIJIHMBAE
Ha BiacTUBOcTi nux cnonyk. Cepex HUX HeMae
ra3onofiOHUX peuyoBHH (BiAMIHHICTH BiJf BYTJIeBOI-
HiB). OZHOATOMHI COUPTH 3 HEBEIHUKOK KilbKIiCTIO
atoMmiB Kap6oHy B Monekynax 3a 3BUYaWHUX YMOB
€ 0e30apBHUMHU pigmHaMu 31 cneuudiyaumM 3ama-
XOM (CIUPTOBUM, KaMPOPHHUM, CUBYMHUM). Bumri
CHUPTH — TBEPJAi peyoBUHHU, Maiixe 6e3 3amaxy.

TeMnepaTypu KHUINiHHS CHUPTIB 3HAYHO BHUUII,
Hix BigmoBigHux ankaHiB (tabx. 4). Le cupuuu-
HEHO YTBOPEHHSAM MiX MOJEKYJIaMHU CIHUPTY BOJA-
HEBHUX 3B'SA3KIiB:

6- 6F 8- 5+ 5- 5+

v O<-H w0 0N H 00 0<HH oo

/ /
dzHS C,H; C,Hs

Tabnuys 4
®i3u4yHi BMIAaCTUBOCTI JEAKUX alKaHIB i COUPTIB

I'pyna, HaszBa ®opmyna ArperaTHui Temnepatypa
KJac CHONYKH CHONTYKH cTaH kuninusg, °C

Meran CH, L -161,6
AnkaHH lazonmoni6Hui

Eran C2H6 -88,6

MeTanon CHOH . . +64,5
Cnuptu Pigkuit

Etanon C,HsOH +78,4

MeTaHO], €TaHOJ, NPONAHOIH, @ TAKOXK METHI-
NpomaH-2-01 HEOOMEXEHO PO3UYHMHAITHCSA Yy BOAIL
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C,HsOH

N8

Man. 53.
Peakuia etaHony
3 HaTpiem

3aBASKH BOAHEBHUM 3B si3KaM, sIKi yTBOpIO-
IOThCS MIX MOJEKYJIaMU CIOHUPTY i BOIH:

6- 8+ 8- 8+ 8- 8+
A

"i0<-H o H - .0<—H
7 / 7

H; CyH5 H CH5

PO34yuHHICTD IHIIUX COUPTIB 31 301AbUICHHIM
kinpkocTi atoMiB KapboHy B Moiekymax
3MEHIIYETHCSA. BHUIII cOUpPTU y BOAI HEpoO3-
YHHHI.

Ximiuni BmactuBocTi. Peakuii 3a yuacrtio
COUPTIB BIAPI3HAWTHCSA Bix THX, Yy SKi
BCTYHNAIOTh BYTJIEBOJHI.

Peakyii 3 memanamu. CnupTu B3aEMOIIIOTH
i3 Jy>XHUMH MeTajlaMud 3 BUIIIEHHSIM BOJAHIO W
YTBOPEHHSAM COJENONIOHUX CHOJYK — a@IKO2Os-
mig (man. 53):

2C,HsOH 2Ha -> 2C,Hs(llla + H,T.
HaTpil eTaHOJIAT
(Hatpit erunar)
3B's130k 0~H y Monekyni cuupTy po3puBaeThcs,
i arom 'igporeny 3aMilmyeThcs Ha aTOM MeTaxid-
HOro ejJeMeHTa. Y TaKMX peakLisfsX COUPTHU NOBO-
aATbcs K KucnoTu. OJHAK BOHU HE JUCOLIIIOTH
3 yTBOpeHHsAM HoHiB H' (cnupTH € HeemeKTpoui-
TaMH).
ANKOronsTu pearywtb i3 Bojaow. I[lponykru
takoi peakuii — cmupt i ayr:
C,Hs(Ka + H-OH -> C,HsOH + IIOH.

Peaxyii 3 eanocenosoomwsmu. CHUPTH  B3a€EMO-
OIiIOTH i3 XJIOPOBOJAHEM, OpOMOBOIHEM, HOTOBOJ-
HeM. IIpu nbOoMy rigpokcuibHa rpyna B MOJIEKY-
Ji COUPTY 3aMiIIyEThCS HAa aTOM rajoOreHy:

CHy-CH, -OH + H-Br <> CH,-CHy-Br + H,0.

6pomMoeTan

LL{o6 34INCHNTN maky peakuyito, do cnupmy dobas-
aaome Kanili 6pomio i KOHYeHMpoeaHy cynbhamHy
Kucnomy. [1i0 4ac HazpieaHHAa cymiwi pe4yoeuH
6pomoemaH eunaposyemoca, nomim lio2o napa, oxo-
SI0OMCYIOMUCL,  CKPANAlOEMbCA, | CnoaAyKa HaKonu4y-
e€Emobca e npobipyi nid wapom e00u y euznadi eaxckoi
6e36apeHoi piduHu (man. 54).
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CQH;,Br/“

\ KBr e
H,S0, (KoHU,) %

2

b

C,Hs0H
Man. 54.
AobyBaHHSA .
6pomMoeTaHy s SO GG _ nig, Boga CyHsBr
Peaxyii  Oeciopamayii. CunupT Tnpu HarpiBaHHI

3 HaAJUIKOM KOHIEHTpOBaHOI cyiabdaTHOI
kuciaoTu (abo Ge3BomHoi opTodocharHOl KHCIO-
TH) NMEPETBOPIOETHCS HA alKeH:

170°C, H,80,( KOHY., HadA.)A

CH,-CH, CH,,=CH, + HoO.
H OH:
€TaHOJ €TCH

BigmenneHHsS MOJEKYJIH BOAH BiJi MOJEKYIH
CHONYKH Ha3UBaWTh 8HYMPIUHbOMONEKYAAD-
HOW  OeciOpamayiero.

* Ha3BiTh cnupTH, i3 SKUX MOXHa JA0OYyTH IpoO-
HeH.

Monekynu eo00u Halinecwe sidwjenaoomosca 8id
MoOneKyn mpemuHHo20 cnupmy, a Halisaytye — gid
MoneKyn nepeuHHozo cnupmy. [fezidpamayia emo-
PUHHUX | mpemuHHUX cnupmie eidbyeaemobca 3a npa-
eusom 3aiiyeea (amom [lidpozeHy eidwennoemoca
8i0 amoma Kap6oHy, cnony4eHo20 3 MEHWOIO Kinb-
Kicmio amomie [idpozeHy):

CH3-CHTH—CH2 -» CH3-CH:CH-CH3 + H20

iH H
HarpiBaHHS cOUPTY 3 HEBEJNHKOI KIiJIbKICTIO
KUCJIOTH NMPH3BOMHUTH A0 BIJAIIENICHHSI MOJEKY-

I¥ BOIAM BiJl KOXHHUX JABOX MOJEKYJI CHUPTY H
YTBOPEHHS €Tepy:
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CH5-0[H + HO}C,H;5

60—
>CH5~ 0-C,Hs +HoO.

NieTHIOBHI eTep

i

CzH_r,OH KMFIO4

e — wmidcmonexynsapua Oeciopamayisi.
Po3rnsuHyTi XiMi4yHi BIIaCTHUBOCTI
CHUpPTiIB, sK 1 mepexbayanocs BUIIE,
3yMOBJIEH]I HasIBHICTIO B IXHIX MOJIEKY-
nax monsapHux 3B'a3kiB O-H i C—O.
Peaxuii okucnenns. IlepBUHHI cmup-
TH OKHCHIOIOTHCSA N0 anbaerimiB (§ 23),

SK1 JaJli MepeTBOPIOIOTHCS Ha KapOoHO-

Man. 55.
OKHUCHEHHA
eTaHony

Kanin
nepmaHraHaTom
(3a HaaBHOCTI
KMUCNoTu)

Bi KucioTH (Man. 55):

0
OH

CIHUPT anbpaeria KHCII0Ta

C3H30HII’\CH3-C’\°H CH X

JIerko MOMITHTH, IO CYTh OKHCHEHHs OpraHiu-
HOI CMOJYKH MOJXE MOJSATaTH y 3MEHUICHHI Kilb-
kocti atoMmiB ['igporeny B monekyni (C,HsOH
=> C,H40) abo 30inpmeHH]I KIABKOCTI aTOMIiB
Oxkcureny (C,H40 => C,H40,).

JIABOPATOPHHMIA TOCJIT Ne 8
OKuUcHeHHA eTaHony Kynpym(ll) okcuaom

Hanuiite y npo6ipky 0,5 Mu eTaHony i mocTaBTe iI B IITAaTHB.
Bi3pMiTh MiZHY NIPOTUHY, CKpPYUYEHY B cHipanb, i HarpiBaiiTe i npo-

TaroM 1 XB. y monyMm'i cnupTiBKHU. [[osCHITh NIPUUYHHY HIOTEMHIHHS

MeTany.

3aHypTe rapsuy crmipanb B eTaHON. 3apikcyldTe 3HUKHEHHS TeM-
HOTO HallbOTy Ha MigHi# ApoTuHI (il MOBEepXHA 3HOBY cTae OIUCKY-
Y010), @ TaKOX MOABY cmelu($pidyHOTro 3amaxy (BiH HaJIEXKHUTH OLTO-
Bomy ansaeriny CHxCHO).

IToBHEe OKHCHEHHS CHUPTY BigbyBaeThcH,
SKOIO HWoro migmanuTu Ha mnoBiTpi. Etumnmosuii
CIHMPT TOPHUTH Maiixke 0e30apBHUM HOJNyM'sM, a
BUNII COIUPTH — KINTSABUM.

JoOyBannsa cnuptiB. Y npomucnosocmi B Hail-
Oinpmid KIiNBKOCTI NOOYBalOTh METHJIIOBUHN 1 €THU-
JOBUM CHUPTH.
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Llikazo 3HaTH
OKHUCHEHHA
€THIIOBOTO
CHUPTY BHKO-
PUCTOBYIOTH y
BUPOOHHUITBI
Xap4oBoi

0L TOBOT
KHCIOTH.

CHUpOBHHOIO AN BUPOOHUILTBA METUIOBOTO
cnupty € cuHTes-ra3 (cymim kap6ou(Il) oxcuny i
BOJHIO). YTBOpPEHHS CHUPTY BiAOyBaeThcs 3a
temnepatypu 200—300 °C, migBUOIEHOTO THCKY
i HasBHoOcCTi kartamnizatopa. Lleit mpomec wacTto
Ha3MBalOTh CHHTE30M METAHOJNY:

CO + 2H, bii”~. CH;0H.

EtunoBuii cnupr no6yBamTh ABOMa METOdaMH.
Cy4yacHHH MeTOJ I'PYHTYETHCS Ha peakiii eTeHy 3
BONsAHOKI mapor 3a temmnepatypu 300 °C, minBu-
MEeHOTO THCKY 1 HasBHOCTI KaTalli3aTopiB:

CHp=CH, + Hoo "% ¥

CHo-CHoOH.
A Sku#t cnupT YyTBOPIOETHCS MiJ Yac B3aeMonii
npomneHy i3 Bojgorw?

OCHOBOIO IHIIOTO MeTOAy € Oi0XiMIYHUHU mpo-
nec — CHHUPTOBE OpPOJiHHS TJIOKO3HM 3a Yy4acTio
-1 . .
bepMeHTIB IpIXKAKIB:

CsH 1,04 *P"™ . 2C,H4OH + 2CO0,T.
[e#t mpomec BHKOPUCTOBYIOTH 13 JaBHIX dYaciB
IJIsl BUTOTOBJEHHS BHHA i3 BHHOTpaay, iHIIHX
ATig 1 pyKTIiB.

CHPOBUHOIO OISl BUPOOHHUI[TBA CIUPTY, WO #ae
Ha NOTpeOu Xap4oBOi MPOMHUCIOBOCTI, € MIICHHUY-
HUl ab0 KapTOMJSHUNH KPOXMalb, a TEXHIYHOTO
CIHPTY — LeNpio3a, AodyTa i3 BiAXOXiB mepe-
poOKH NepeBHUHMU.

3aranbHuUW  sabopamopnuii  memoo NOOYBaHHS
CHHMPTIB IPYHTYETHCS Ha peakIisX rajloreHoOmo-
XiIHUX BYTJIEBOJHIB i3 BOJAHMUMHU pPO3YHUHAMHU
NyTiB NMpPU HarpiBaHHi:

CH;CH,CH,Br + MaOH (Boxn. p-u) 4 CH;CH,CH,OH + IIBr.

1

nponas-1-oiu

3acTtocyBaHHA. Pinki cHUPTH BUKOPHCTOBY-
I0OTh K PO3YMHHUKH, a TAaKOX B OpPraHi4HOMY

depmeHTH (NaT. ierTeniuT — 3aKkBacka) — OIJNKH, IO BUKOHYIOTH

pOJIb KaTadi3zaTopiB.
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Man. 56.
MyHKT
3anpaBKu
aBTomobinis

«cnmpToBum»
NaabHUM

cuHTe3l. Halmupmoro 3acTocyBaHHS
HaOynu €THJIOBHH i METHIOBHUH CIUp-
TH. ETaHON BUKOPUCTOBYIOTH y MEIU-
nuHi, ¢apmakonorii, mapdymepii,
Xap4oBii HmpoMHUCIOBOCTI (AN BHUTO-
TOBJIEHHS JiKepo-TOpiJIYaHMX HaIo-
iB), 1HOXI — SK TWalbHE OIS aBTO-
TpaHcmopTy (mMax. 56); MeTaHom —
ansi  noOyBaHHS dopmansgeriny,
HeoOXimHOTO nng BHUPOOHHITBAa miaacTMac, sK
CHPOBUHY AJNS XiIMIi4HOT HPOMHUCIOBOCTI.

3aBoIM NEepeBaXHO BUNYCKAIOTh ETUIOBUH
CHUPT, IO MICTUTh HEBEJNHUKY KiIbKICTh BOAU
(u'(H,0) ~ 4 %). Woro nassa — CHUPT-peKTU(Ii-
KarT.

IMoxigHi cIHPTIB — €TEepU —- BUKOPUCTOBYIOTH
AK PO3YMHHUKHU, a Ti, IO MAaKOTh NPHUEMHHUIHI
3amax, — y nappymepii. Cmonyky C,Hs-0-C,Hs,
peTeNbHO OYHUINEHY BiJ JOMIIIOK, 3aCTOCOBYIOTH
y MEJUIOHUHI IK aHEeCTe3yBaJIbHUH 3acil.

®i3zionoriuna gis cnupTiB. MeTaHON € CHIBHOIO
orpyTtoto. IIpu moTpaniasHHI B OpraHi3M He3Hau-
HOi KINBKOCTI miel CHONYKH JNIOAWHA NOBHICTIO
BTpadae 3ip, a 6inpmoi KiTbKOCTI — THUHE.

EtunoBuit ciupt 3aBgae mkonu 370poB'io. Bin
HMBHUAKO BCMOKTYEThCS y KpoB. JlroguHa B cTaHi
AJIKOTOJIBHOTO CI'SSHIHHSA NMOBOJAUTHCSA HEIPUPOA-
HO, HepecTae KOHTpoOJBaTH cBoi xaii, BTpaudae
naM'aTh, y Hel NOPYWY€EThCS KOOpPAMUHAIiA.
IlocTifiHe BXWBAaHHS CHUPTHUX HANOIB CIpPHUYHU-
HA€e ankoronizm. Ils xBopoOa Bpaxae HEpBOBY Ta
CepUeBO-CYyAMHHY CHCTEMH, pYHHYe MEUiHKY;
JIOANHA JIerpanye ik oCOOHMCTICTS.

| K W

Hacuuyeni ogHoaToMHi cnmupTH — moxiaui anaka-
HiB, Yy Moaekyaax sikux atom ligporemy 3amime-
HHH Ha rigpokcmasHy rpymy. 3araabHa ¢opmyJa
HacHYeHUX ogHoaTtomMHux cnuprtiB — C,H,,,;OH.

Cnuptu — 6e36apBHi pignam 3i cmenmpiynum
3amaxoM a0o TBepai pevYoBHMHH Maiixke 0e3 3amaxy,
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168.
169.

170.

171.

172.

173.

.142

SIKi cKJIagalwTbcd 3 NOJAPHHUX MoJekyad. Mix
MOJIEKYJaMH CHUPTY, 4 TAKOK CIIUPTY i BOAH yTBO-
proThest BoaHeBi 3B's3ku. Halinpoctimi cnuprtu
HeoOMeKeHO PO3YMHAKTHCS Y BOIi, a PO3YHHHICTH
iHmux 3i 30iabmennsam kiabkocTi atomiB Kapoony
B MOJIEKYJaX 3MeHINYEThCS.

XapakTepHi peakuii cnupTiB 3yMoBJeHi HasgBHi-
cTI0 B iX MoJsekyJax mnojasapHux 3B'sa3skie O—H i
C—O. Li cnonyku B3a€EMOAIIOTH i3 Jy:KHUMH MeTa-
JaMH, rajJJOreHOBOJHIMHU, 31aTHi A0 aAerigparamii
Ta OKMCHEHHS, € TOPIOYUMH Pe4YOBHHAMH.

Y npomuciosBocti B Hali0iapmii kKigbkocTi n0-
OyBalTh MeTHJOBHUIl Ta eTHJ0BHIl cnupTU. ETaHoa
BUKOPHCTOBYIOTh y MeIHIMHi, papMakoJorii, xap-
yoBiil i ximiuHiii mpomucioBOCTi, IK mMajJbHe AJ5
aBTOTPAHCIIOPTY; MEeTAHOJ — y BUPOOHHMUTBI opra-
HiYHHX CHOJYK.

ETnjaoBuii cnupTr, nmoTpamjasilo4id B OpPraHism
JIOAMHU, 3aB/JAA€ CePO3HOT WIKOAM, a METHJOBHU
CIIHPT € CHJIBHOI0O OTPYTOIO.

OxapaKkTepusyiiTe eNeKTPOHHY ByA0BY MONEKYAN METAHOJY.

AK 3MiHIOETBCA NonApHicTb 3B'A3Ky 0-H y monekynax cnupris 3a-
NeXHo Big ix 6ygosun? dalite BianoBigHe NMOACHEHHA.

AIk BNAMBae BOAHEBMUI 3B'A30K Ha TemnepaTypu KUMiIHHA CNUpPTIB Ta
iX PO34YMHHICTb Yy BOAI?

Yn 3aneXUTb PO3UYMHHICTb CNUPTY Yy BOAi Big, LLOBXMHU KapbOHOBOTO
NaHutora Moro monekynm? AKWO Tak, TO AK came?

JonuwiTe NpoayKTM peaKkuih i nepeTBopiTb CXemMu Ha XiMiyHi pis-
HAHHA:
a) C4H,0H + 0, 6) C3Hg + H,0 > ..
CsH;0H + i -> ... C,HsBr + noH (BoaH. p-H) 4 ...

Hanuwite ¢opmynn npoayKTiB peaKuild, 3Barkatoum Ha yMOBM iX
nepebiry, i HA3BiTb TUN KOXHOI peaKuii:
CH;

a) CH -C-CH “2**4{froru—muoms};
OH



174.

175.

176.

177.

178.

179.

6) CH;-CH,-CH,0H 7 A

CH;
— nx50
B) CH3-C=CH-CH3 + H,0 ¥ <A |
3miwanu 200 r BOAHOrO PO3YMHY €TAaHONY 3 MOrO MAaCOBOI YAaCTKOI

5 % i 50 r po34MHY LbOro CNMPTY 3 MOro mMacoBolo YacTKkoto 10 %.
O64YMCNiITb MaCOBY YaCTKy €TaHO/ly Y BUTOTOBNEHOMY PO3YMHI.

AKMIN 06'em eTeHy (H. y.) NOTPiGHUN Ana AobyBaHHA 2 T eTaHOANY, AKLWO
BiAHOCHWI BUXig cnUpTy cTaHOBUTL 83,3 %?

Micna nepeTBOPEHHA METaHONY Ha XJIOPOMETAaH Maca NPOAYKTY peak-
uii BUABMIACA TaKOl Camolo, AK i maca B3AToro cnupty. O64uKCAiTh
BiAHOCHWUI BUXig, XN1OpPOMETaHYy.

Mig 4ac cnantBaHHA 0,5 n eTaHony (ryctuHa cnupty — 0,79 r/mn)
suginnnoca 11 300 kO TennoTu. Hanuwite BignoBigHe TepmoXimiy-
He piBHAHHA.

Y pesynbTaTi gerigpaTauii HaCMYeHOro TPETUHHOrO CNUPTY MACOoH
18,5 r Buginunoca 4,5 r soan. HasBiTb cnupT i 306pa3iTb CTPYKTYPHY
dopmyny MOro Mosekynu.

Mig yac cnantoBaHHA 3,0 r opraHiyHoi cnonyku yteopunocs 3,36 n
Byrnekucnoro rasy (H. y.) i 3,6 r soau. Buseaite popmyny cnonykm,
AKWO BigHOCHA rycTMHa ii napu 3a nosiTpAm cTaHoBuTb 2,07. Hanu-
WiTb CTPYKTYPHi dopmynn monekyn ii isomepiB. AKa i3 UMX CNONYK He
B33aEMOLIE 3 HaTpiemM?

baraToaToMHi cnmnpTH

Martepian naparpada ponomoxxe Bam:

npuragatv 6yaoBy MONEKYAN i BNACTUBOCTI FiLLepuUHY;
oTpUMaTM HOBY iHPopmauito npo 6araTtoaToOMHI
CnnpTU.

Ha#inpocTimuM JABOXaTOMHHM CHHPTOM €
erunenrnikons HO-CH,-CH,-OH, a Tppox-
. . 1

ATOMHHM CIOHPTOM — TriinepuH, abo riimepon

Ha3Bu moxoAsTh Big IpenpKOTro CIOBA 27iKOC — COJIOJAKHUH.
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Man. 57.
KynectepxHesi
mogaeni
MOJIEKYN:

a — eTunex-
rNikono;

6 — rniuepony

LikaBo 3HaTHh
B'sskicTh
TIinepuHy

3a 3BUYANHUX
YMOB

y THCATY
pasiB Oinpmia,
HIX BOJH.

144

HOCII,-CHOH-CH,OH (man. 57). Y mnpuponi
HeMa€ OHUX CHOJIYK, aje MNOXIiOHI TIimepuHy —
KUPHU — JyXKe MOMMUPEHI B HiMH.

e SIki cucTeMaTH4YH]I Ha3BH ETHIEHTIIKOJIIO Ta
rainepony?

dDi3uyH]l BIacTUBOCTI. ETHIEHTIIKONIbL 1 THile-
pon — 6e30apBHi B'sa3ki piguau (Man. 58), comon-
ki Ha cMak. BoHM He MawTh 3amaxy, rirpocko-
miyHi, TPOXHW Baxdi 3a BOAY, 3MIMIYIOTHCH 3 HEIO
B OyIb-SIKHX CHIiBBIZHOMEHHSIX 3 YTBOPEHHIM
po3unHiB. Ha BinMmiHy Big rainepony eTUICHTIi-
KOJIb € TOKCHUYHHUM.

EruneHrnikonp KHUOUTH 3a TeMIOEpaTrypu
+197,6 °C, a rmimepon, po3kiaxarm4Yuch, — 3a
+290 °C, tonl Ak TemMmepaTypu KHNIHHSA OJIHO-
ATOMHHMX CIHHUPTIB i3 TaKOK0 CaMOK KiJIbKIiCTIO
atomiB KapOoHYy B Monekyiaax 3HAa4YHO HHXUI.
[Ipuunna monsrae B ToMy, 0 B 0araToaToMHHX
COHUpPTAaxX YTBOPHETHCA Oinbimie BOJHEBUX 3B'sA3-
KkiB, 60 KOXHa MOJIEKyJa TaKOTO COHUPTY MICTUTH
moHalmenme nBi OH-rpynu.

Ximiuni BunactuBocTi. bararoatomHi cnuptu
B3a€EMOJIIOTh HE TiIbKH 3 aKTUBHUMHU METallaMHu,
a # i3 NEeIKUMU TiIPpOKCUIAMHU METalliYHUX ele-
MeHTIiB. I[luM BoHWM Oinbmre, HIX OTHOATOMHI
COHUPTH, HaraaywTbs kucaoru. OpngHak Oararto-
ATOMHI CIUPTHU Ta IX PO3YMHM TAKOX HE 3MIHIO-
I0Th 3a0apBJICHHS IHOUKATOPIB.

Peaxyii 3 memanamu. Ilig dac peaknii Oara-
TOAaTOMHHMX CHHUPTIB 13 JTYXHHUMH MeETalaMHu
(man. 59) BinOyBaeThcs MOCINiOBHE 3aMiOIEeHHS
atoMiB ['inporeHy B TigpOKCHIBHHUX Ipylax Ha
ATOMHM METAJTi4YHOTIO €JIEMEHTAa:



SRS

Man. 58. Man. 59. Man. 60.
lniuepon B3aemogia rniuepony Po3uunH kynpym(ll)
3 HaTpieM eTUNeHrNiKkonaTy

chz-OH + om > 2€H2-OMa +2Ma> 2CH2-OMa

H
CH,-OH "' CH,-OH CH,-(Xa
eTHJICHTJIIKOJIb HaTpiit IHUHATPIH
CTHIJICHTJIIKOJIAT CTHJICHTJIIKOJIAT

[MponykTu B3aemonii Ny>XHHUX MeTaliB i3 TIi-
HeponoM' HAa3MBAKOThH TiilepaTaMy.

Peaxyia 3 xynpym( 11) 2ciopoxcudom. bararto-
aTOMHI cHmupTH B3aeMonioThs i3 kynpym(II)
rifpokcugom. Y pe3yiabTaTi peakmii TiZpOKCHUT
NepeTBOPIOETHCS Ha PO3YMHHY cnoayky Kywupy-
My, 1 po3uyuH HabyBa€ SICKPaBO-CHHBOTO KOJNBOPY
(max. 60) (xiMiuHe pIBHSHHS HaBEIEHO HE I
3amaM'ATOBYBaHHI ):

CH,-OH H,C°\ }¥ CH,
21 +Cu(OH), —> i Cu i~ +2H,0.
CH,-OH H,C"p.' \p-°"2
II
eTHJICHTJIIKOJIb kynpym(Il) eTuneHrmikonsT

Y B3aemonii rainmepony 3 xkynpym(Il) rigpokcu-
noM OepyTs ydacTh ABI CycCigHI TiAPOKCHIBHI
IPyOH KOXHHX JBOX MOJEeKyn cnuprty. Hassa

1 . . . .
IIlo6 Taka peakuis BigOyBajacs 3 JOCTAaTHHOIO WIBUIKICTIO, TIILEPOJ
MoTpiOHO HATpPITH.
2 I . o -
IIyHKTHPHUMH JTiHISAMU IO3HAYCHO KOBAJEHTHI 3B'S3KH, KOXHUH i3
SKUX YTBODCHHH 3a paxyHOK IepeXoly HENOJiJIeHOI eJNIeKTPOHHOI mapu
atroma OkcureHy y BakaHTHY opbiTane aToma Kympymy.
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CHOJNIyKH, fAKa yTBoproerbcss, — kynpym(Il) rmi-
nepar.

NNABOPATOPHUI AOCNIA Ne 9
Peakuia raiuepony
i3 Kynpym(li) rigpokcngom

Y npoGipky Hanuiite 1—2 MJ po34uHY aAyry, nobaBTe Kilbka
kpanmenb po3uuHy kynpym(Il) cynsdaty. Jlo yTBOpeHOro ocany
kynpyMm(Il) rigpokcuay no6asre 1 M3 BOIHOTO PO3YHHY IIiIEpOTy.
BwmicT npo0ipku nepemimaiite. o cnocrepiraere?

Peaxyis 3 kynpym(ll)  ziopoxcuoom €
sAKICHOIO  Ha  6aeamoamomui  cnupmu  (Ha
¢parment monekynu —CHOH—CHOH—).

Oxuchennsi. ETWUIEHTNIKONBb 1 TIIOEpOXd
ropsTh Ha MNOBITPI 3 YTBOPEHHSIM BYyTLJe-
kucaoro rasy i sogu. lI[o6 nmpoBectn Takuit
JOCHijJ i3 TaileposioM, HEBENHUKY KiJIbKiCTh
HOro HarpiBaloTh y MOPUENIHOBIH wammni #
NiANaliooTh 3a fonoMorol ckinku. Cmouny-

Ka TOpUTb Malxe 0e30apBHUM mNoOlyM'sM
(max. 61).

Man. 61.
FopiHHA raiuepony * Hanmumite piBHAHHS peakniii TOpiHHS

UX CHHUPTIB.

OKucHeHH1 6a2amoamomMHux cnupmie moxe 6ymu
HenosHuM. Y pasi emusneHanikonlo  ¢pazmeHmu
C-OH (io20 mMoneKynu cno4Yamky mnepemeoproomosca
Ha anv0ezidHi 2pynu, a nomim — HA KApBOKCUnbHI

(§ 25).

NodyBanusi. Y npomuciosocmi THIiLEepoa gO-
OyBalOTh PpI3HEMH MeTOoXaMH. TpaguniiHui
METOJA IPYHTY€E€TbCS Ha rigaponisi xupis. Tnine-
pod AN TEXHIYHHUX NMOTped CHHTE3YIOTh 13 Ipo-
NeHy; HNpollec CKIaAaeTbcs 3 KIIBKOX cTaniil.
Ansa noOGyBaHHS ETHIEHIJIIKOII BUKOPHUCTOBY-
I0OTh JIUIIE CUHTETHYHHUH METOX.
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Y  nabopamopii 6GaraToaTOMHI CHOHPTH MOXHa
no0yTH 3a peakHisMH BiANOBIAHHUX TajJOTEHOIO-
XiZHUX BYTFJIEBOJHIB i3 BOJAHUMHU pPO3YHHAMHU

NyTiB NpU HarpiBaHHI:
CH,-CH, + 2KOH(Boau. p-u) 4 CH,-CH, + 2KBr.
Br Br OH OH

1,2-nubpomoeran E€THJIEHTIIKOJIb

JIBoXaTOMHI CHUPTH TaKOX MOXHa J00OyTH
OKHCHEHHSIM aJKEeHIB BOJHHMM pPO3YHUHOM Kalii

nepMaHraHaTy:
JN-CH=CH, + [O] + 11,0 -> -CH-CH,.
OH on

3actocyBaHHsi. ETuNeHrnikons € BUXIAHOIO
PEYOBHUHOI JJs1 CUHTE3Y ACSIKHMX OPraHi4HUX pPO3-
YUHHHUKIB, Y BUPOOHUITBI CUHTETUYHUX BOJOKOH
(naBcany). TemmnepaTypu 3aMep3aHHsS BOJAHHUX
PO3YHHIB ETHJICHTIIKOJTI 3HAYHO HHUXYI, HIX
Boau. ToMmy iX 3aCTOCOBYIOTH Yy3UMKY AJS OXOJO-
JOKeHHS JBHUTyHIB B aBTOMOOIJsAX; Ha3Ba TaKHX
pinus — amTudpusu'. Bogiam cmix mam'sTatw,
IO €TUJEHTNIKOIb JyXKe TOKCUYHUH.

l'nmimepona y BeNUKif KiIbKOCTI BUKOPHUCTOBY-
I0Th Y BUPOOHUITBI BUOYyXoBuUX pedoBUH (c. 195).
Sk moM'ssKmMyBaJdbHHUN 3acib I[I0 CMOJNYKY 3aCTO-
COBYIOTh Yy MIKipsiHi# mpomucnoBocti. [mimepon
BXOJAMUTH A0 CKJIaay 3yOHUX macT, MHUJIa, KOCMe-
THYHHX KpeMiB. Moro 106aBisAoTh y NikepH AIs

HagaHHA IM B'S3KOCTI.

BMCHOBKM wwm

Etuaenraikoas i raimepon — HalinpocTimi
ABOXaTOMHHH i TppoxaTomMHuii cnupTu. e 0e30ap-
BHi B'si3ki piamnu Oe3 3amaxy, coJoaki Ha cMmak,
rirpockoniyHi, Heo0OMekeHO PO3YMHHi y Boai.

BaratoaromMHi cnupru B3aemMoAilOThL i3 JYyXKHH-
MM MeTajJaMu, ropsarb. Peaknmia 3 kynmpym(Il)

TepMiH MOXOAUTH BiJ aHTAiWCHKOTO ciaoBa Ireere — 3aMep3aTH.
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181.

182.

183.

184.

185.

186.

187.

188.
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TiIpOKCHIOM € sIKiCHOW0 Ha Ii cnupTu (Ha ¢par-
MeHT Mosnekynu — CHOH—CHOH—).

bararoaToMHi cIHpPTH JOOYBAalOTh CHHTETHYHUMHU
cnocobamu, a THiIepod — Ie # Tigpoai3oM XKHPIiB.

ETHNEHrNiKONb BUKOPUCTOBYIOTH y BHPOOHHI-
TBi CHHTETHYHUX BOJOKOH, JAESIKHX OpPraHIYHUX
PO3YMHHUKIB, a TaKoX sk aHTHUpuU3; riainepon —
Yy BUPOOHHUITBI BHOYXOBHX PEYOBHH, KOCMETHYHHX
3aco00iB, NiKapChKHX Ipemnaparis.

ETHNEHrNiKOIb — TOKCHYHA PEYOBHHA.

AIK NOACHWUTKM Te, WO rNiLepon, Ha BigMiHY Big NponaHony, € B'A3KoO
piguHoto?

306pa3iTb CTPYKTYPHY GOPMYNY MONEKYAN €TUNEHTNIKONIO | MOKaXiTb
CTPiNKaMM 3MillLeHHA B Hi €eNeKTPOHHOI FyCTUHMU.

Jonuwitb piBHAHHA peakuin:

a) CH,0H r)CHo-CH-CH;-CH, +
+ HBr-> ... i i i
CH,0H cl cl
6) CH,-CH-CH3 + 0; ->... +ROH (BenHo Pop) > -
OH OH ) CH,=CH, + [0] + H,0
N
) GH20H | GH.0H ) CH"OH
CH,CI CH,0H CHOH + N8 (Hagn.) -> ...
CH,0H

AKi peakuii MOXHa 34iMCHUTU, WO6 A06YTU eTUNEHTNiKoNb i3 meTa-
Hy? HaBepgiTb BianoBiAHI XiMiyHi piBHAHHSA.

AK pO3pi3HUTM BOAHI PO3YMHM €TaHOAYy i raiLepony 3a JONOMOro
XiMiyHOT peakuii?

AKMIN MaKCMManbHUI 06'em BOAHIO (H. y.) MOXHa A06YTH, AKWO Harpi-
™ cymiw 1,38 r HaTpito i 1 monb raiuepony?

Y pe3ynbTaTi B3aeEMOAII HATpito, B3ATOro B Hag/ MWKy, i3 95 r aoBox-
aTOMHOTro cnupTty ytBopunoca 1,25 monb BogH. BusHaute dopmyny
LbOro CnupTy.

Mig yac cnantoBaHHA 1 MOAb CNUPTY YTBOPUAOCA 2 MONb BYTNEKUCNO-
ro rasy. AAkun cnupt 6yno B34AT0? Y mae 3agavya eaUHUA po3B'A30K?
Hannwite piBHAHHA BignoBigHMX peakuin.

O64YnCNiTb MacoBY YaCTKy €TUNIEHTNIKOA Y BOAHOMY PO3YMHI, AKLWO
MO/ieKyn BoAu B Hbomy 8 10 pasis Binblue, HiXX MONEKyn cCnupTy.



Man. 62.
Mopeni
MOAEKYAU
dpeHony

LlikaBo 3HaTu
VYnepue
tdbenon

O0yno nmobyro
i3 KaM'sHO-
BYTiJIBHOT
CMOIH

B 1834 p.

deHoN

MaTtepian naparpada LonomoXKe Bam:

03HAaMOMMUTUCA 3i CNONYKOW, AKY Ha3nBawTb deHo-
nom;

[aBaTu Ha3BW MoxiaHMM deHony;

3icTaBuTU ByaoBy monekyn dbeHony i cnupTis;
Ai3HaTMCA NPO BNacTMBOCTI Ta AobyBaHHA deHoNy.

IcHye opraHiuHa cmoJyiyka, MoJieKyjna sKol 3a
CKJIaJOM Harajaye MOJEKYyJNy OJHOATOMHOTO CIUp-
ty. Ii ximiuma ¢popmyna — C4Hs;OH, a nmazsa —
genon. s cnonyka He HaleXHUTh A0 KjJacy CIOUP-
TiB, OCKIJBKHU TIiAPOKCHIBbHA Tpylma B MOJEKYIIi
dbenony Oe3mocepeqHBO CHOJNydeHa 3 OEH3EHOBUM
KinbmeM (Manm. 62):

OH

HasBu moxinHux ¢penony. Icuye 6arato moxin-
HUX ¢eHony. B IXHiX Ha3Bax CmOYaTKy BKa3y-
I0Th MOJIOKEHHS 3aMiCHHKIB Ta iXx Ha3BH (3a
anpaBiToM), a mOTIiM — caoBO @enon. Ilpm
npoMy atomy KapOoHy, cnoilydeHoMY 3 TiApoOK-
CHUIBHOIO TpyNoOl, HamgawoTbh HoMep |, a iHmI
atoMu KapOGoHy B OEH3eHOBOMY KiJbIi HyMepy-
I0Th Tak, W00 nuudppu Oinsg 3aMiCHUKIB Oyau Hal-
MEHIIUMHU:

OH

2-xnopodeHon

Ons nmoxigHuxX (eHONy, IO MAKTh Y MOJEKY-
Jax ONWH 3aMiICHUK, 4aCTO BHUKOPHUCTOBYIOThH 1HIII
Ha3BU. SIKmoO 3aMicHUK mepeOyBae B MOJIOXKEHHI
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Likaso 3HaTK
OBa
3alHIKH
MOJEKYIHU
benony
MIiCTATHCS

B MOJEKYIII
¢dbenoin-
¢braneiny.

Man. 63.

Tc-EnekTpoHHa cuctema

B MoNeKyni ¢eHony

.150

2, 3 abo 4, To B Ha3Bi CHOJYKH 3aMicTh HHUPH
3aMUCYIOTh JNiTepy 0- (YHTAEThCA opmo), M- (mema)
abo n- (mapa) BigmoBimHo. Hampukman, napyra
Ha3Ba 2-xyiopodeHony — o-xmopodeHnoin.

* 300pa3iTh CTPYKTYpHI GOPMYIH MONEKYI
2,4-nuxnopodeHony i m-xiopopeHory.

Bynosa moaexkyau. HasgBHicTh y MoONeKyni
¢benony CcHsOH Gen3eHOBOro KinbIsg 3yMOBIIOE
6inpmy pyxnuBicTb atroma 'igporeny B OH-rpy-
mi, Hi)XK Yy MOJEKyjlax OJHOAaTOMHHMX CIHPTIB.
SAxmo B mMonekyni meranony CH;-rpyma Bixnae
YaCTHHY CBO€i ENEKTPOHHOI TYCTHHH aToOMy
Oxkcureny (CH;—»OH), mo nmpu3BOAUTH 10 3MEH-
meHHsA monaspHocTi 3B'a3ky O-H, To B Momeky-
a1 ¢peHony HaBmaku — atoMm Okxcureny «30ara-
Yye» EIEKTPOHHOK T'yCTHHOI OCGH3E€HOBE KilbIe

(Ce¢Hs-OH). Hemonminena enekTpoHHa mapa atoma

Oxcureny, «BTATYHYHCb» Yy KiJblle, YyTBOPIOE 3
p-enexkTpoHamMu atroma KapGoHy cninbHy n-enek-
TpoHHY cucTeMy (Man. 63). BHacnigok nporo gAoB-
xuHa 3B'A3ky C-0 3MeHIIyeThCA, 1 BiH cCTae Mil-
HimuM. ATtom OXcHUTeHY, KOMIEHCYIUYH BTpaTy
€JEeKTPOHHOI T'yCTHHM, CHUIbHiIE 3Milmye y CBiif
0ik cnHninbHYy 3 aToMoM [liZporeHy eJNeKTPOHHY
napy (C¢Hs-0<—H). Atom Tlizporeny HaOyBae
0iJbIIOT0 MO3UTUBHOTO 3apsAly, HiX y MOJIEKYIJi
cnupty, i 3B'430k O-H crae Oinbm NOXAPHUM.

l'igpokcuinpHa Trpyla TaKOX BIJIHBAE

Ha OcH3cHOBE Kinbie. BoHa cnpuuuHsde
NiABUIIEHY pPYXJIHUBICTH aToMiB Ilixpo-

reHy B opmo- 1 /mpa-moiaoXeHHAX, 00

—~H caMe B IUX TOJNOXKCHHAX 30CEpPEHNKY-
€ThCsl HaWOiNbINa eNeKTPOHHA I'yCTHHA:

QK H
A

-




Y monexkyni penony arom KapOoHy, cmonyue-
HUi 3 atomoMm Oxcureny, mnepebyBae B cTaHi
8p2-ribpuansanii, Toxi AK y MOTEKYIax CIHPTIB —
y crani 8/>-ri6puanzaumii.

®izuuni BaacrtuBocTti. ®eHonr — TBepna Oes-
6apBHa pedoBWHa 31 cunenupiyHHM «Kapbomo-
BUM» 3amMaxoM, sKa NOMIpHO PO3YHHIETHCSH B
XOJOOHIW BOoAl # HEeoOMeEX)eHOoO — B TapsAdiid.

TeMmepaTypu mNIaBIeHHS I KHNOIHHSA QeHONy
(BigmoBiguo +41 i +182 °C) Bumi, HiXk OEH3eHY
(+5,51+80,1 °C). [Ipu4MHO OHOTO € YTBOPEHHS
BOJHEBHUX 3B'SAI3KiB MiX MOJEeKylaMu (peHONy 3a
ydyacTio atomiB [ligporeHy i OKcHUreHy Tigpok-
CUJIBHHUX TPYI.

Ximiuni BaacruBocti. PeHonr — XiMidHO
aKTHBHA CHOJIyKa, NPHYOMY MiJABHIIEHY peak-
NiffHy 34aTHICTh MAKOTh 1 TIAPOKCUNBHA Tpyma, i
OeH3eHOBE KilbIe.

Peaxyii 3a yuacmio  ciopoxcunvnoi epynu. Ha
BiAMIHY BiJg CHUPTIB (eHON BHUABISAE KHUCIOTHI

BIacTUBOCTI (paHime ¢eHON Ha3WBa-

CHROH

N

Man. 64.

nu kapbomoBorw KkucioTow). OngHak
CIOJyKa JUCOIII0E Yy PO3YHMHI JAyXKe
cinabo

CsHsOH <+ H" + C¢Hs0~

TOpIiB.

/ \ i He 3MiHIOe 3a0apBIEHHS IHAUKA-
a s

= H, i Peaxyii 3 memanamu. denon, Ha-

rpiTH#l 10 MOYaTKy MIaBICHHS, B3ae-
MOJlie 3 JNYXHHUMH MeTallaMu 3 BHII-

Peakuis ¢eHony 3 HaTpiem JeHHAM BOAHIO (Man. 64).

* HamumiTe piBHSIHHSA peakiii ¢peHONYy 3 HATpPieM.

Peaxyii 3 nyeamu. ®denHon sk ciaabka KucioTa
B3a€EMOJi€ 3 BOOHUMHU PO3YMHAMH JYyTiB 3 YTBO-
peHHAM coyieid — (GeHONATIB:

OH OMHa

+ MaOH <+ [ ( ~ + H»0.

¢denon HaTpiit dpeHomAT
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Taki peaknii € o60opoTHUMU; PEHONATHU YaCTKOBO
B3a€EMOJAiIIOTH i3 Bogolo (iXHI pO3YMHU MalTh
JTyXHE cepejoBHUINE).

SAKmo y BOZHUHW PO3YMUH HATPiIH PpeHONATY mpo-

NMyCKaTH BYTJIEKUCIHUHN ra3, To BUAINAETHCS GpeHON:

C5H5(>Ka + COZ (HaﬂJ’I.) + H20 C5H5OH + MaHCO3

Man. 65.
Peakuis ¢eHony
3 depym(lll)
Xnopuaom

Orxe, ¢eHon — Oinpm crmabka KHCIIOTa, HIiX
kapOoHaTHa.

Axicna peakyis na genon. Tlpu noOaBisHHI
J0 BOJHOTO PO3YHHY (GeHOoNy XOBTYyBaTto-6yporo
po3uuny pepym(IIl) xmopuny 3'sBusiervrcsas dian-
koBe 3aGapBienns' (manx. 65). HaBogumo xiMiu-
He pIBHSHHSA 31 CpomeHo0 GOpPMYyI0I0 NPOAYK-
Ty peaxmii:

3C¢H5;0H + PeCl; -> (C¢Hs0);Te + 3HCI.
bepym(I1l) penonsat

PO34MH
PeCis

pPOo34nH CgH;OH ;<!

Peakuii 3a yuacmiwo  0en3eH06020  Kinbuys.
l'inpokcuinpHa rpymna akTUBYe OEH3E€HOBE KillbIle
MONeKylH (QeHOoNny i CInpHsie 3aMillIEeHHIO aTOMIB
T'igporeny B opmo- 1 mapa-nmojgoXeHHAX.

Peaxyii’ 3 canocenamu. Ha Binminy Bin OcH3eHY
¢beHon mBunako i Ge3 karamizatopa B3aeMomi€e 3
rajoreHaMu. BiH, 30kpema, pearye 3 BOIHHM
po3unHoM Opomy. BpomHa Boga 3HeOapBIIOETH-
csi, U yrBoproeThcs Oinmuit ocax (man. 66). Ipwu
OHbOMY Ha aTOMH TralloreHy 3aMiIlyTbCs BcCi
aToMu ['iIporeHy B 0- i M-MOJNOKEHHAX:

CnupTy He B3a€MOJIIOTH i3 BOOZHUM po3uynHOoM pepym(lIl) xmopuny.
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Man. 66.

Peakuisa ¢deHony
i3 6pomHoOt0

BOLOM0

OH

+ 3110

3Br, (BogH. p-H) -> + 3HBr.

Br
2,4,6-tpubpomModeHon
s peakmiss TakoX € sKICHOIO Ha ¢heHon.

Peaxyis nimpysanns. @®eHon B3aemMonie 3 po3-
6aBJIEHO HITPAaTHOKI KHCJIOTOI 3a 3BHYAMHUX
YMOB 3 YTBOPEHHSIM CyMimi O- i sI-HITPOQEHOTIB.
HitpyBanHsa ¢eHONy CyMIiIImoO KOHIEHTpPOBAa-
HUX HiTpaTHOi Ta cyabdaTHOT KHCIOT Bifgly-
BA€THCSA 32 CXEMOIO

OH

0,Ne
> ( ’
NO, (koHI.) H->804 (xonu + 3H,0.

NO,
2,4,6-TpuHiTpodeHOa
IMponykr peakuii € KHCIOTO, CHIBHIMIOKW 3a
(penon. Moro TpuBianpHa Ha3Ba — TNiKPHHOBA
kuciaota. Cnonyka Bubyxae mpu TepTi, HarpiBaH-
Hi 1o 300 °C; ii coni BuOyxoHebOe3neuHi.

Peakyii oKucHeHHa. ®eHon 3a 3euvaiiHUX ymoe
Mocmynoeo OKUCHIOEMbCA KucHem noeimps i 3 yacom
Habyeae 6nido-poxcesozo Konvopy (man. 67). MHozo
OKUCHIOE i Kanili nepmaHzaHam; npu ybomy dianko-
ee 3abapesneHHA B800HO020 pO34YuHy coni 3HUKae, Ui
ymeopioemoca 6ypuli ocad marzaH(lyY) oKcudy.
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OTXxe, B3aEMHHUW BIJIUB OCH3CHOBOTO
KiJbIs 1 TIAPOKCUIBHOI TPYHH B MoOJe-
Kyni ¢peHoNny 3yMOBIIIOE KUCJIOTHI Blla-
CTHBOCTI CHOJNIYKH Ta MOJIETIIY€E mepeodir
peaknii 3amimeHHd B OEH3EHOBOMY
Kinpui (HOpiBHAHO 3 OCH3EHOM).

Job6yBanus. ®enon ngobOyBawTh i3

nnan. 6 /.
Deuoa

.154

KaM'AsHOBYTI1JIBHOI CMOJIM, a TaKOX i3
OpONYyKTiB KpekiHry Haptu — OeH3e-

”

Hy 1 nmpomeHy. OIMH i3 NPOMHCIOBHX METOJiB
nobyBaHHsA ¢GeHONy IPYHTY€E€ThbCcs Ha peakmuii
XJIOopyBaHHS O€H3CHY 3 HACTYNHOI B3a€EMOIIEI
XJIOpOOCH3CHY 3 KOHIUEHTPOBAHUM BOJLHHUM PO3UH-

HOM JIyTy (3a HarpiBaHHA I NiABUILEHOTO TUCKY):
CI (PH

+Cly, FeCl; [ \ | +NaOH (sonnuii p-n), ¢, Py [
HCI \_ NaCl ‘

) |

)

3actocyBaHHs. PeHON BUKOPDUCTOBYIOTb y BH-
pOOHUITBI MIacTMac, CHHTETHYHUX BOJIOKOH, Oap-
BHUKIB, BUOYXOBHX PEUOBHH, IiKapChKHUX 3ac00iB.

®izionoriuna pgis. PeHONT AyXe TOKCHUYHHIA.
BiH cnpu4YuHSA€ OMiKM MKIpH, HEraTHUBHO BIJIH-
Ba€ Ha HEPBOBY CHCTEMY, HIJIYHKOBO-KHIIKOBHUH’
TpakKT, OpTaHW JUXaHHA. 3a mocTiiHOT mil Manux
KinpkocTed ¢eHony Ha OpraHi3aM BHUHHUKAKThH
roJNOBHHUN 0inb i mMOoCHIEHE cepueOUTTs, NOpymy-
€THCS COH, ypajxaloTbcs NMe4yiHka i HUpKHU. [cHY-
I0OTh JAyXe€ JXOPCTKi OOMEXEHHS 00 BMICTY
¢beHony y BoAi, AIKy BUKOPHCTOBYIOTh y MoOyTi: B
1 1 Bogu He moBUHHO OyTm Oinmpme 0,001 mr miei
CHOJNIYKH.

3abpynHeHHa QeHONOM AOBKiNNA. JkeperaMu
HaJXOJXXEeHHA (EeHOJy B HABKOJHMIIHE CEPEJOBU-
me € KOKCOXiMi4yHiI 3aBonWM, MHiANpHEMCTBA 3
BUPOOHUITBA CMOJ 1 miaacTMac, cyxoi MeperoHkKu
nepeBuHH. IloTpanmnsodu pa3oM i3 Tra3oBUMH
BUKHZAaMHu B atMmMocdepy 1 31 CTIi4HUMHU BoOxa-
MU y BojgoiimMu, ¢eHON 3aBHae cepiHo3HOI mMKoOAM
pPOCIMHHOMY 1 TBapuHHOMY cBiTy. OuMIIeHHH
ONPOMHCIOBHUX CTOKIB Bix ¢(eHONy € OIHUM i3
BaXJHUBHUX TEXHOJOTIYHMX 3aBJaHb.
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189.
190.

191.

192.

193.

194.

195.

BUCHOBKMU

®enon C¢HsOH — moxinne 0eH3eny, B MoJieKYyJIi
sikoro 3amictb atoma I'inporeny MicTuThbes riapok-
cuabHa rpyna. g cnonyka He HajleXXMThb 10 Kjaacy
CNUPTIB.

®eHoa — TBepaa Ge30apBHA peyOBHUHA 3 Xapak-
TePHUM 3aIlaXOM, HeOOMe:KeHO PO3YMHHA B raps-
uiii Bozai.

XimiuHa aKTHBHicTh (eHOJy BHUSBJISETHCHA B
peakuisx i3 JyKHMMHM MeTajJaMHu, JyramM, po3uH-
HoMm ¢pepym(IIl) xaopuay, 6pomuoro Bogow. Cnosay-
Ka JIerKO OKMCHIOEThCH.

CupoBHHOI0 1151 BMPOOHMUTBA (eHOJy CIayry-
I0Th KaM'SSHOBYTilbHAa CMO0JIa, NPOAYKTH KpPeKiHry
HapTH.

@®eHO1 BUKOPHCTOBYIOTh Y BUPOOHMUTBI Iact-
Mac, CHHTeTHYHHUX BOJIOKOH, 0apBHUKiIB, BHOYyXoO-
BHX PEYOBHUH, JiKapcbKHUX 3ac00iB.

®eHON AyKe TOKCHYHH.

Yomy deHon, Ha BigMiHY Bif, eTaHONY, BUABNAE KMCAOTHI BNACTMBOCTI?
3a maTepianamu IHTepHeTy abo iHWKUX axepen iHpopmauii niaroTyi-
Te noBigOMNEHHA Npo BUMPOOGHWLUTBA, AKI MOXYTb 3abpyaHtoBaTH
[0BKinna ¢eHonom.

CKnagite piBHAHHA peakui deHony 3 niTiem, Kanii rigpokcnaom,
po36aBNeHO HITPATHOK KUCAOTOK i HA3BiTb CNONYKW, AKi yTBOPIO-
I0TbCA.

Hanuuwite piBHAHHA peakuii, 33 A4ONOMOro AKUX MOXHA 34IMCHUTU
Taki nepeTBOpPEHHA:

CH, -» CH, CgHg -> CgHsCl -> CgHs0H <+ CgH;0K.
AKMIA 06'em BoAHIO (H. y.) BMAINUTbCA B pe3ynbTaTti B3aemogdii 2,3 1
HaTpito 3 HagAuWKom deHony?
AKy macy xnopobeHzeHy noTpibHO B3ATM pns pobysaHHA 200 Kr
deHony, AKWO Moro BigHOCHUM BUXia cTaHOBUTL 80 %?
Macosgi YacTkn KapboHy n OKcureHy B OpraHiyHiit cnonyui cTaHoB-
natb BignosigHo 76,6 i 17,0 %, a BiAHOCHa MoJseKynapHa maca —

94. BusHauTe popmMmyny CNoayKM, AKWO BOHA He Mae i3omepis i pea-
rye 3 nyramu.
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Anbaerign

MaTtepian naparpada AonomMmoxe Bam:
Li3HATUCA NPO KNAC OpraHiYHUX CNOAYK — anbaeriau;
[aBaTMU CUCTEMArnYHi Ha3BM anbaerigam;
cbopmyBaTH yaBaeHHA Npo 6yaoBy MOJIEKYN anbae-
rifis Ta 'somepito UMX Cnonyk:
3'scyBaTW BNIAaCTMBOCTI anbaerigis, cnocobu ix go-
b6yBaHHSA i chepmn 3acTocyBaHHA

Bigome 0OaraTo opraHiyHHX CIOJYK, Y MOJe-
kynax skux arom OKcureHy 3'eaHaHU#l 3 aro-
MoMm KapGony monBiiHuM 3B's3kom. Cepen mux
CHoNyK - amwodeziou. ['pyny atomiB  C-=0 Ha3m-
BAIOTh  KAPOOHINLHOIO — 2PYNOIo.

AJapaeriiu — moXiaHi BYrJjeBOAHIB, Yy MOJIeKYyJaX SAKHX
Kap0OHIJIbHA rpyna cHoJy4YeHa 3 BYIJIeBOAHEBUM 3aJIUII-
koM i atomom linporeny.

VY Mosexysi HalNmpoCTINIOTO anbleriny 3 KapOo-
Hi? BHOIO TPYNOIO CIIOJIy4YeHi fBa aToMu ['inporeny:
O

Anpaerign 3aranpHa ¢opmyna anpperinie — B—C

abo BCHO, TI'pymy atowmiB _C\I?' abo -CHO,

HA3UBAKTh alb0e2iOHO  2PYNoio.

Haszsa «anvlezid» cknadaemeoca i3 yacmuH (ix
niokpecseHo) HWOMOBHUX cnie aicoitoi (cnupm) i
debybeolienalum (noz6asneHuli liopozeny).
Cnpaedi, moseKyna 6y0b-AK020 anvoezidy
(Hanpuknad, CHsCHO) wmictute Ha 0ea amomu
[idpoeeHy MeHwe, Hix MosaeKkyna 8idnosidHo20
cnupmy  (CH3CH,0H).
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Man. 68.

Moaeni monekyn:
a — MeTaHaAlo;
6 — eTaHanwo

Hani WTUMEThCS TPO Hacuueni anvoeciou. iX
3araigpHa ¢popmyna — C,Hp+I ,adea— 0,

1, (cupomennit BapianT popmynu — C,,,H,,,0;
T= 1,2, ,.). i cnoTyku MOXHa PO3TJIANATH K
MOXiMHI allkaHiH, Yy MOJEKyJaX SKHX aToM
Tigporeny 3amimenuii Ha anpaerigny rpymy’.

Ha3su. CucremaTnuHa Ha3Ba ajpAerigy cKia-
Ja€ThCS 3 Ha3BW BiANOBIAHOTO BYTJIEBOAHIO (IIpHU
IbOMY BpPaxoBYIOTb aTtoM KapOoHy anbnaerigHoi
rpynu) i cy¢ikca -azs. Hymepamniro TroJgoBHOTO
KapOOHOBOTO JIAHIIOTAa MOYWHAKTH 3 aToMa Kap-
6ony anpaerinuoi rpynu. Ilpukmanum dopmyna i
Ha3B aiubleil 171B:

,'*0 4 3 3 L,.;,0

H-C CH.-:. CH3--CH,-CH-C
i\l
H -H 1 A
CHs
McTa.l-;a. b eTaHajb I wnifitinOyrananr

Moaesi MONeKyJd METaHaJNI0 Ta OTSHAJIIO I10JaHO
Ha MalllOHKY 68.

* 300pa3iTe CTPYKTYpHY QopMysNy MOJEKYIH
2-eTHA-3-MEeTUIIOYTaHAIIO.

TpuBiansHi Ha3BW aibJETiAiB MOXOAATH BIiJ
aHAJNIOTIYHUX Ha3B KapOoHOBUX KUCIOT (c. 168):

OV
b
H-C q CK:a-C 0
myp:iniilnHiisasnel i 0aTOBHI a Ji- He2 J
(popmanbaerin) (aHeTanbaerin)

[3oMepiss (cTpykTypHa) HAacHYEHHX ajblIeri-
IiB 3yMOBIIEHa PI3HOIO 6y006010 KapOOHOBO20
nanyro2a:

9X>
CH,-CIIL..CHo-C. (H,- CH
H T-1
(Hs
oyTafanb Meli i-immpomnanans

* V Mousekyai Hajinpoctimoro anpaeriay rpyna aromis -CHO cnonyue-
Ha 3 atoMoM [ixporeny.

157



H-a

Man. 69.
XimiuHi 3B'A3KMK
B MOJIEKY/i MeTaHanto

CknaniTe CTPYKTYpHI GOPMYIH MOJEKYJI alb-
nerigiB CsH;oO 1 maiite cucreMaTH4YHI Ha3BHU
UM CHOJYKaM.

BynoBa mMmomekyn. Y Monekyni ainbfae-
riny atom Kapbony xap6oHinbpHOI rpynu

,C=0 cmonxydeHu# i3 TppbOMa aToOMaMHu i

nepebyBae y crani 8p2-ri6puausanmii (ax i
aTOMM, THO YTBOPIOIOTH MOJABiIWHI 3B'SI3KN
C e C; B Moxnekylnax ankeHis), p-Op0i-
tani atoma KapOony i aroma Okcureny
HepeKpHUBAIOTHCSA, YTBOPIOIOYHN s-3B'SA30K
(mMan. 69). EnexTpoHHa rycTHHA MOJBIiMi-
HOTO 3B'A3KYy 3MimeHa B 6ik atoma Okcu-
reny. Atom KapOGony xkapbominpnOI
rpynu 1 cHojlydeHI 3 HHUM I1HIII aTOMH
nepedyBaroTh B oaAHIA nuomuni. Koxuni
KYT MiX OpSIMHUMH, IIO 3'€IHYIOTH LEH-

TP LHUX aTOMiB, CTAaHOBUTH 120°.

300pa3iTh CTPYKTYpHY GOpMyny MOIEKyIHu
eTaHall0 1 MNOKaXiTh CTpPIiJKaMHU 3MiO[eHHS
€JIEKTPOHHOI TYCTHUHH.

®i3uuHi BracTuBocTi. HalimpocTimui anpae-

Fi[[ — MeTaHalb — 3a 3BHYAMHUX YMOB € Ta3omMm,

mo Mae pi3KUH 3amax i JoOpe pO3UYHHAETHCA Yy

BOAl. ANbpaerinu 3 HEBEIUKHUMH MOJEKYJISIPHH-

MU MacaMH — PpIAWHH 3 HENPUEMHHM, I1HOAIL

3aAyMJINBHM 3allaXxoM, PO34HHHI y Boxai. Pemra

anpaerifiB — TBepAi, HEPO3UYHMHHI y BOJAl pedo-

BUHHU .

TemmepaTypu KHUNIHHS anbAerifgiB HHXYI.,

HiX BigmoBigHuX cnupTiB. lle mosicHOETHCS Bif-

CYTHICTIO BOJAHEBHMX 3B'A3KIB MIX MOJEKyJlaMHu

anpneriny (3B'szoxk C-H B ansmerigHiét rpymni

MeHII moasipHuil, Hix 3B's130k O-H y mMomexymni

CIUPTY).
XiMmiuHi BracTtuBocTi. Uepes HasIBHICTH y Kap-

OOHINBHIX Tpymi moaBiHOTO 3B'SA3KYy anblerinu

MOXYTb BCTyHmaTH B peaknii nmpueananHs. Jusd

HHUX TaKOX XapaKTepHI peakmii OKHCHEHHS.
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Peaxyii  npueonamnsa.  Anpaerigm  cmosyda-
IOTHCS 3 BOJHEM 3a HAasIBHOCTI KaTami3zatopa H
MEePEeTBOPIOIOTHCS HAa MEPBUHHI CIUPTH:

>0

CH,- . +H =Nl CHo-CHoOH;

,0

8--C,, + H.1A->B-CH,OH (y3araabHOMY BHTJISII).

Y nux peakmisix adpaerigu BimHOBIWIOTHCA. CyTh
BiTHOBJICHHS OPTraHivYHOI CIIOJIYKH MOJXXE MOJSTraTH
y 30iip1meHHI KinbKocTi aTtoMiB [igporeny B moie-
kyai (ACHO => ICH,0OH) a6o 3MeHIIEHHI KiJIbKO-
cti atoMiB OKCHUTEHY.

Peaxyii  oxuchenns. ANbaerigum JETKO OKUC-
HIOIOTHCS (HAaBiTh KHMCHEM NOBITPS) 3 YTBOpPEH-
HSM BIJNOBITHUX KapOOHOBHUX KHCIOT; TpH
nbOMy KinbkicTh aTtoMmiB KapOoHy B Mosekynax
HE 3MIHIOETHCH:

Fii "
CH3-C _ *"'> CH,-C
H OH
OI_[TOBI/Iﬁ anb/:geri/:[ OLTOBA KHCJIOTa

OXKUCHUKOM MOe OyTH pO3YMH Kalliii mepMaHra-
HaTy. (Ski iHImi opraHiyHI CHOJYKH OKHCIIOIOTh-
cs mier cir?)

[Ipu migmamoBaHHI anpaerigu ropsTh Ha MO-
BITPpI.

* Hanumite piBHSHHS peaknii ro-
PiHHS MeTaHAJIo.

Axicni peaxyii. ANbIETiAN OKHCHIO-
I0THCS aMOHia4YHMM PO3YMHOM apreH-
tym(I) oxcuay'. Ilpu nboMy Ha BHY-
TPIIIHIX CTIHKaX MpoOipKu, AKi KOH-

TAKTYIOTh 13 PO3YHHOM, YTBOPIOETHCS
Omuckyumii map cpibdbma (man. 70).

Man. 70. : :
Mpo6ipKa 3i Tomy peaknito Ha3UBalTh peakli€ro
«CpiBHMM A3epKanom» «cpiOHOTO n3epKalia»; BOHA € AKICHOIO

! Posumnenus aprentym(I) OKCHAy y BOZHOMY PO3UYMHI aMOHiaKy
3yMOBJIEHE XiMi4HOIO peaknieo: A§,0 + 4MH; + H,0 = 2[A§(MH;),]OH.
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Ha anvOeciOHy epyny B MOJIEKYJI OpraHigHOi
CHOJNIYKH:

A-C ° + A0 + Mil; "> E-C" + 2431

A (K H

NABOPATOPHUN A0OCAIA Ne 10
OKWCHeHHA anbaerigy
apreHtym(l) okcugom

Hanuniite y npobGipky 1 mMan 2 % -ro po3uuHy apreHTyM HiTpaTty i
nobGaBusiiTe 1O HHOTO MO Kpanusx 5 % -l BOGHUH pO3YHH aMOHIaKy
IO PO3YMHEHHS OcCaay, IO CIOYAaTKy BHIaxae (HaMmaraitech yHHU-
KaTH HaJIUIIKy aMOHiaKky).

HNo6GaBte B mio npobipky 1 ma 40 % -ro po3uuny mMertaHanw (abo
eTaHalNwp) Ta obepexHO HarpiBaiiTe Bclo il HOBEepXHIO, MOBEPTAIYHU
B nmoayM'i cnuprTiBku. Pinuny He goBoasTe no kuniHug. (IIpoGipky
MOJHa 3aHYPHTH y CKIAHKY 3 rapsdor Bogor.) Cnocrepiraiite
YTBOpPEHHs Ha CTiHKax mMpoGipku «cpibHOro azepkana»'.

Hanwmites BigmoBigHI XiMidHI piBHSHHSA.

B inmii skicHi#l peakuii BUKOPUCTOBYIOTH CBi-
koocamxenuin xkympywm(ll) rimpoxcua. bBmakurt-
HUH KOJNIip ocajay Hijx yac HarpiBaHHA 3 albJeTigoM
3MIHIOETHCSA Ha JXKOBTHH yHAaclIiZOK yTBOPEHHS
kynpym(l) rinpokcuny, a moTiMm — Ha OpaHXEBO-
yepBOHUN, skuil mae kyripym(l) okcnpg (man. 71):

KWUCNOTa,
CPIzO

Man. 71.

Peakuis anbgerigy

3 Kynpym(ll) ;
rigpokcuaom SRS - ? &

Cpibyio TakoX MOXXe BUIIIUTHCS Y BUTIAAI TEMHOTO OCany.
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H-C.uu + 2CH(OH); *> B-C,on +2CuOH + H,0;

2CuOH CI/I20 + HzO

JIABOPATOPHUIA JTOCJIT Ne 11
OKWCHeHHA anbaeriay
kKynpym(ll) rigpokcngom

Y npobipky HaauiTe 2 MJI PO3YMHY HATpid rigpokcuay i nob6asTe
no Hporo 3—4 xpanxai po3uuny kynpym(Il) cynedary. Ilepemimaii-
Te BMICT mpoOipku.

Jo yrBopeHoro ocaay no6aste 1 mMa 40 % -To po34MHY METaHAaI
(etananw) 1 obOepexHo HarpiBaiiTe mnpobipky. Cnoctepiraiite
MOCTYNOBY 3MiHy 3aGapBIecHHS ocany'.

HanmumiTe BiAMOBIAHI XiMi4Hi piBHAHHS.

Ho0yBauusi. Y npomuciosocmi albaeTion JO-
OyBalOTh AeTriIpyBaHHAM | OKHCHEHHSIM IEPBHUH-
HUX CHOUPTIB, OKHCHEHHSIM AalKEHIB, IHIIUMH
peakmisiMu.

IIpomMucnoBi MmeTonu NOOyBaHHS OLTOBOTO ajb-
nerigy (eTtaHanio) I'PYHTYIOTHCS Ha KaTaliTHYHO-
My OKHCHEHHI €TeHY

/o
CH,=CH, + [0] P¥ = cH;.C

nerigpyBaHHI abo OKMCHEHHI €TaHOIY:

.0
CH3-CH20H M > CHs3-C H + Hz;

CH3-CH,0H + [0] M- CH;-C - H,0.

Panime eTaHanp noOyBalW y NPOMHUCIOBOCTI
rinparamiero etuHy. Lls peaxnis BigOyBaeThcs
IpU HarpiBaHHI 32 HasIBHOCTI cyJnb(daTHOT KHCIOTH
i katamizatopa — coni Mepkypito. I[IpomMixHUM

Inoni mix yac Takoi peakmii BUAINAETHCSA MiJb, iKa MOAIOHO 0 cpibia
MOX€ YTBOPIOBATH «JA3€PKaAJIO».
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HC=CH1H,0

.162

NPOAYKTOM B3a€MOAIl €eTHHY 3 BOJOI € BiHIJTOBUU

CInupT, SKUH MHTTEBO NEPpETBOPHOETHCA Ha €Ta-

HaJ'IBIZ
I?(IJI

i I
H:80y HS8(), i p V. . HB80., HesP,

b CH,~C~
“H

O

o peakuio BigkpuB y 1881 p. pociiicbkuii yue-

Huit M. I'. KyuepoB. Huui ii He BUKOPHCTOBYIOTbH

yepe3 TOKCHYHICTH CIONYyK Mepkypito.

Y nabopamopii  anbuerigu MOJXHa

no0yTu

riIponi3oM JHUTajllOTeHOMOXiJAHHUX BYTJEBOAHIB,

Y MOJIE€KYyJIax AKHUX OGI/I,Z[Ba AaTOMHU TraJloOreHy cio-

JydeHi 3 kpadWHiM y naHno3i aromom KapGony.

Cxema ,Z[O6yBaHH$[ eTaHalll0 TAKUM CHOCOOOM:

L0
2hck cCH —5” CHy—C

cl+ uTon OH]]
TCr+TOH - fOH|

(Panmime 3a3Havanocs, IO MOJEKYJIH i3 JABO

OH-rpymamu 0ins OJHOTrO aroma
HECTIHKHUMHU.)

Kap6ony

H

Ma
€

3acTtocyBanusi. Merananb, abo ¢opmanbaerin,

€ BUXIJTHOK PEYOBUHOK B IMPOMHCIOBOMY BHPOO-

HUUTBI ¢deHonodpopManbaerigTHUX

noygimep

iB,

AKHX NOTPeOYHTh MAIMHOOYIYBAHHSA U €JIEKTPO-

TexHika. Boauuii po3uun popmanpaeriny 3 maco-

BOIO yacTKOW cnonyku 40 % Ha3uBawTh popmaini-

HOM. Moro BUKOPHCTOBYIOTh K He3iHGEeKUiAHUN

3aci0 1 KOHcCepBaHT Oi0ONOTIYHUX mpemapaTiB.

I3

OITOBOTO albJeriay BUPOOJSIOTH ONTOBY KHCJIO-

Ty, €THJOBHH CHUPT, iHWI OpraHidui

CIIOJIYKH.

Jeski anpaerigu, mo MawTh NPHUEMHHNH 3amax,

BUKOPHUCTOBYIOTh y mapdymepii.

di3zionoriuna pgiga. Aunsbgeriau

HEraTuB

HO

BIIJIMBAaKTh Ha HEPBOBY CHUCTEMY, HNOAPA3ZHKITH

WKipy, COPUYUHAWTH anepriro. Halbinbm TOK-

CUYHHUM CE€pca HUX € ME€TaHalb. HC KaHOCPpOIrcCH-

Ha peYoOBHHA. Bona MicTHTBCS B TIOTIOHOBOMY

IUMYy, TNOTpamnjse B MOBITpS i3 JESKHX BHIIB

ACPCBOCTPYXKKOBUX MIHUT.

IIpo HecTiiikicTh BiHIJOBOTO CHUPTY Wuyocs Ha ¢. 132.



196.

197.

198.

199.

:'00.

BUCHOBKMU

Aabaerigm — moxiaAHi BYrjieBOAHIB, Yy MOJIEKYJIaX
skux atom ligporeHy 3amimeHuii Ha aJjbpjaeriiny
rpyny —CHO. 3araabna d¢opmyaa aabaerizip —
WCHO.

CucTeMaTH4YHA Ha3Ba aJbJerigy CKJIaxaeTbes 3
Ha3BHM BiANMOBiIHOT0 BYIJEeBOJHIO (3 YypaxXyBaHHAM
atoma KapOony aasaerignoi rpynu) i cypikca -aus.

I3omepisn aabaerigiB 3ymoBieHa Ppi3HOIO Oymo-
BOI0 KapOOHOBOro JIAHIIOTA.

MeTanaas 3a 3BHYAMHHMX yYMOB € raszom, iHmi
anapaeriin — piaki ado TBepai peyoBuHu. Cnojiykun
3 HeBEJHUKHMH MOJEKYJIAPHAMH MacaMu PO3YHHSI-
HThCHA Y BOII.

das anpaeriniB xapakrtepHi peakuii npuegHan-
Hfl i OKMCHEHHA. AJIBJEeTiIH — roproyYi pe4oBHHH.

Y npomuciaoBocTi ajabaeriau 100yBalOTh OKHCHEH-
HSAM aJIKeHiB, IeriIpyBaHHAM i OKHCHEHHSIM MEPBHH-
HUX COHMPTIB, y JadopaTopii — B3aeMojaicl0 quraJio-
TeHOMOXITHMX BYTIJIEBO/JHIB MeBHOI O0yJ0BH 3 BO/I0IO.

Cepen aapaerigiB Haiiyacrtilie BHKOPHCTOBYIOThH
MeTaHaJb i eTaHaab. Ile — TokcHYHi peyoBHHH.

Yn moxKHa 3a Oy[0BOHO MONEKY/NM MeTaHalo nepeabdauynTn XimivHi
B/IAaCTUBOCTI cnonykun? Bignosigb obrpyHTyiTeE.

306pasiTb CTPYKTYPHI GOpMynnM MONeKkyn 2-MeTUANeHTaHaNto i X10po-
eTaHanwo.

[aiiTe cucTemMaTUUHi Ha3BKW CNOMYKAM i3 TaKUMKU dopmynamu:

//0 Hs
a)CH3-ICH-C_H-C'L{H 6) CH3-C-CH;,-Cy,
i i n

CH3 CH3 CH3

Ha3BiTb Cnonyku, AKi yTBOPKIOTLCA NpU BiAHOBAEHHI anbaerigis
cknapy C4Hg0. HanuwiTtb BignoBigHi XiMidHi piBHAHHA.

CKnagitb PiBHAHHA peaKuili OKUCHEHHS CNUPTIB, y pe3yabTaTi AKUX
YTBOPIOIOTHCA:

a) meTuanponaHanb;

6) 2,3-aumeTunbyTtaHanb.
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201.

202.

203.

204.

205.

HaBeaiTb piBHAHHA peakuii, 3@ 4ONOMOrO AKUX MOXHa 34IiNCHUTKU
BKa3aHi NepeTBOPEHHA, i 3a3HayTe yMOBM iX nepebiry:
CH,4 -> CH3Br CH;OH HOHO -o- CH3;0H.

CKNaAiTh PiBHAHHA peakuin aobyBaHHA nponaHanio:

a) OKUCHEHHAM CNUPTY;

6) pgerigpyBaHHAM CnuUpTy;

B) i3 MOHOX/1I0PONOXiAHOrO anKaHy;

r) i3 AMranoreHoONoOXiAHOro anKaHy.

3anuMwite y 3aranbHOMY BWUINALI PIBHAHHA peakuii gerigpyBaHHA
HacM4YeHOro O4HOATOMHOTO CNUPTY.

BusHaute dopmyny anbgerigy, AKMN Ma€ BigHOCHY MONEKYNAPHY
macy 86 i yeTBepTUHHUI aTom KapboHy B MoOseKyAi.

Mig yac peakuii mixk 100 r po3YMHY eTaHaANO 3 MAaCOBOK YaCTKOK
cnonykn 40 % i amoHiaYHMM po3uynMHOM apreHTym(l) okcuay suainun-
nocs 21,6 r cpibna. Yn Becb anbaeriag npopearysas? [aiTe Bigno-
BiAb HA MiACTaBi poO3paXxyHKiB.

lln

ANA AONUTANBUX

AueToH

AuetoH CH3COCH3 — oawuH i3 Hallnowwupe-
HilWMX OPraHiYHUX PO3YUHHUKIB (man. 72).
Moro BMKOPUCTOBYIOTL Y NobyTi AnA po3bas-
NAHHA Gapb, BUBEAEHHA MAAM, OYULLEHHA Pi3-
HMX NOBEPXOHb Bif4 OpraHiyHMX 3abpyaHEHDb.

CTpyKkTypHa dopmysiia MONEKYIN aLEeTOHYy —
CH3-C-CH3 (man. 73). Y uin monekyni, Ak i

B

BYrnesoAHeBUMU (METUAbHUMU) 3aNULWIKAMMU.

MONeKynax anbaerigis, € KapboHinbHa
ropyna )C=0, ane BOHa CnonyyeHa 3 ABOMa

o

ALETOH HaneXuTb A0 KeTOHIB — CNoayk Man. 72.

/yo i
i3 3aranbHo dopmynoto f-C Byrnesog- ~ SMHOCTI 3 aueToHom
en

HeBi 3a/IMWKKN B MOJIEKY/laX KETOHIB MOXYTb ByTU pisHUMKM abo oAHaKO-
BMMU. CUCTEMATUUYHA Ha3Ba aL,eTOHY— MPOMNaHOH.

AueToH Mmae i3omep cepepn anbaerigis (oaMH i3 BMNAAKiB MiXKKnaco-
BOi i3omepii):
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I-Au,eTOH — 6e3bapBHaA Anerkosanmucra
piaMHa 3i cneundiyHMM 3anaxom, saKa Heob-
MEXEHO PO3YUHAETHCA Yy BOAI M KUNUTb 3a
TemnepaTtypu +56,5 °C.

3a XiMIYHOK QaKTMBHICTIO aLETOH MNoCTy-
naeTbcAa anbgerigam. [lpu HarpiBaHHi 3a
HAaABHOCTI  KaTanizatopa BiH nNPUEAHYE

BOAEHb i BIAHOBAIETbHCA 4O BTOPWUHHOTO Man. 73.
cnupTy (anbaerian B TakMUx peakuisx nepeTtso- Mogaenb monekynm
POOTLCA Ha NMEPBUHHI CNUPTK): aueToHy

CH3-C-CH3 + H, - lll. CH3-CH-CH3.
o OH

ALETOH OKMCHIOETLCA BaXye 3a anbAerign i B3aemogie anwe i3 cunb-
HUMU OKMCHUKamu. Mpu ubomMy KapbOHOBMUIN NaHUIOT MONEKYIN PO3PU-
BaeTbcA 3 060x 6OKiB Big KapbOHINbHOI rpynu, 1 YyTBOPIOKOTHCA KUCNOTH:

cH3-TCTCHA”iy®» H-c: . + cHs-C:
0
Ha BigMmiHy Bif anbperifis aueToH He pearye 3 aMOHIiaYHUM PO3UYNUHOM
apreHTym(l) okcuay i kynpym(ll) rigpokcnaom y nyXHomMmy cepeoBuLLi.
ALETOH YTBOPIOETLCA NPU OKUCHEHHI MponaH-2-oay
CH3-CH-CH3 + [O] -i» CH3-C-CH3 + H,0,
OH (0]
rinpaTauii nponiHy (peakuia Kyueposa).
XimiyHa MPOMMCNOBICTb CMOXMBAE 3HAYHI KiNbKOCTI aueToHy. BiH cay-

rYe PO3YMHHUKOM ¢$apb, NaKiB, CUHTETUYHUX CMOJI, BUKOPUCTOBYETbLCA Y
\74p06HV|u,TBi aueTaTHOro WOBKY, OpraHiyHoro cknaa, ¢oto- i KiHOl‘IniBKVIy

. KapboHosBi kKnucnotu

Martepian naparpada pAonomMmolxe BaMm:

npuragaTtv, AKi CNONYKW 3apaxoBYyOTb A0 KapboHo-
BUX KWUCNOT;
NOBTOPUTU KaacudikaLito LUX KUCAOT;
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CKNafaTh CUCTEMATUYHI Ha3BM KapbOHOBUX KUCAOT;
oTpumatn iHbopmauito npo isomepito KapboHoOBUX
KWUCANOT.

OnHUM 13 BaXJIMBUX KJAaCiB OKCHTEHOBMICHHUX
OpPTaHIYHUX CHOJYK € KJIac KapOOHOBUX KUCTOM.
Monekynu HUX CHNOJNYK MICTATh QYHKIIiOHANBHY
rpyny, no skoi BXoasTh aABa atoMu OKCHUTEHY:

//0

abo -COOH. ii Ha3zBa — KapbOKCUIbHA

epyna.

KapG6oHoBi kucji0TH — noXigHi ByrJjieBOAHIB, MOJIEKYJH
SIKMX MIiCTATH 0JIHY 200 KijIbKa KApOOKCUJIBHHUX TPyI.

OnHOOCHOBHI
KapOoHoOBi
KHCJIOTH

ﬁ"<OH
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Hazea KapbokcunbHOi 2pynu  cKnadaemoca i3
YyacmuH Ha3e (80HU niOKpecneHi) 2pyn amomie C=0 i
O-H: «Kap6boHinbHa», «2i0pPOKCUNbHAY.

3aranbHa ¢opmysna KapOOHOBHX KHCIOT 3
ONHiI€I0 KapOOKCHIBHOIO TPYHOIO B MOJEKYJIi —

/10
H-Cy,yu, a00 JCOOH.

Homupenicts y npupoai. Bu Bxe 3Haere, mo
KapOOHOBI KHCJIOTH MICTAThCSA B pPOCIHHAX:
as06nyuyHa — y s6nykax, BUHOTpaai; IMMOHHA — Yy
NUTPYCOBHUX; IIaBlieBa — y maBii, peBeHi. Tpamn-
IAI0THCA KapOOHOBI KHCIOTH W y TBapHHHOMY
CBITi: MypamuHa — Yy BHAIJEHHIX MYpallok,
MOJOYHAa — Yy MOJONi ccaBOmiB, M's3ax Hicud
¢i3nuyHOTO HaBaHTaXeHHA. ToMy He AMUBHO, IO
TpHUBiaJIbHI Ha3BW JESAKHUX KHUCIOT MOXOIATH BiJg
Ha3B BIANMOBIAHUX POCJHH I TBApHH.

Kaacudikanin. KapbonoBi kucnoru knacudi-
KYIOTh 32 KiJIbKOMa O3HaKaMH.

3Baxalo4Yy HAa KiNbKIiCTh KaPOOKCUIBHUX TPy
y MOJEKYIi, pO3pi3HAITH 00HOOCHOGHI KapOOHO-
Bi, a0o MOHOKapOOHOBiI, KHCIOTH (MOJEKyJNa
MicTuTh oxny rpyny -COOH, man. 74), osoxoc-
HoeHi KapOoHOBi, ab0o0 nOUKapOOHOBI, KHCIOTH
(mMmonexkyna mictuth aBi rpynu -COOH) Tomo.



Man. 74.
Moaeni monekyn
MypaLuUHoi (a)

i ouToBoi (6)
KUCAOT

BingnoBigHo no ocobGnuBocTei XiMiuHKUX 3B'sA3KIiB
y MoOJeKyjJaxX KapOOHOBI KHCJIOTH HOIINSAIOTH Ha
nacuyeni  (TabuI. 5),  Henacuweni (HAmpUKIAL,
akpunoBa kucinora CH,==CH-COOH, oneinoBa
kucnora CH;-(CH,);-CH=CH~(CH,);-COOH),
apomamuuni (6eHnzoatHa, abo OeH30WHa, KHCIOTa
CsHs-COOH).

3aranbHa GopMylla  HACUYEHUX  MOHOKAPOOHO-
seux wxuciom — C,H,,.1COOH, ne n = 0, 1,
CKIaBIIM aTOMU KOXHOTO €JeMEHTa, OTPUMAa€EMO
q)OpMyJ]y C"+1H2n+202, abo CTH2T02 (m = 1,2, )

Y moneKynax Oesakux KapboHoeux Kucaom, Kpim
KapbokcunbHOi 2pynu, micmameca iHwi  yHKyio-
HanbHi 2pynu. 3 02aa0y HA ye PO3pPi3HAIOMb 2i0pPOK-
cuKucaomu, amiHokKucaiomu ma iH. Popmynu i Haseu
Halieaxcnusiwux 2iOpoKcukucaom:

CH;-CH-COOH HOOC-CII-IZ-CH-COOH
OH OH
MOAOYHA A6AyyHa
CI'OOH
HOOC-CH,-C-CH,-COOH
OH
AMMOHHa

Kucnoru, Monekynu skux MicTaTth 10 i Oinb-
me atoMiB KapOoOHY, Ha3uBaIOTh 6GuuyUMU.
Y Monekylax HaWOpoOCTImMHX 3a CKJIAIOM

kucaor — wMmypamunHoi HCOOH ta maBuneBoi
HOOC-COOH (inmma ii Ha3Ba — oKcalaTHa
KHCIIOTAa) — HEMAa€ BYIJEBOJAHEBHX 3aJMIIKIB.

Ha3zeu. J[ns xapOoOHOBHX KHUCIOT HaWOiNbII
yXUBaHI TpuBianbHi Ha3Bu (Ttabu. 5).

CuctemaTu4Ha Ha3Ba OJAHOOCHOBHOI KapOoHO-
BOi KHMCJIOTH CKJIaJa€eThcs i3 ABOX cniB. [lepme
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CIOBO MOYHHAETHCS 13 HA3BH BYTrJI€BOOHIO 3

TakKUM caMHM dyuciaioM aTtomiB KapOGoHy, mo # y

MOJIeKYyJi KHcIOTH (Bkaouyatwuum atomM KapOomy

KapOokcuIbHOI Trpynu),

JdpyrumMm € cinoBO xucioma.

HOMY KapOOHOBOMY

JTaHI031

1 Ma€e 3aKiHYEHHS o6a.
Hywmepanio B ronos-

MNOYMHAKTHL 13

atoma KapO6oHYy kKapOOKCUIBHOI Tpynu:

3 2
S B |

CHs CH3

1/.0

q

OH

2,3-quMeTun0yTaHOBa KHUCIOTA

Tabnuys 5

@®opMyJiH i HA3BM HACHYEHUX MOHOKAPOOHOBHMX KHCJIOT

®opMyJjia KHCJIOTH

Ha3Ba kucjoru

TpuBiajibHa cHcTeMaTH4YHA

H-COOH MypamuHa MeTaHoBa
CH3-COOH OnroBa EranoBa
CH3-CH»-COOH IIpomionoBa Ilponmanosa
CH3-CH»-CH»-COOH Macnsua Byranosa
CH3-CH-COOH Isomacnsana MeTunnpomnaHoBa

CH3
CH3-CH»-CH»-CH»-COOH | Banepianosa IlenTanoBa
CH;-CH-CH,-COOH I30BanepianoBa | 3-MeTunbyraHoBa

CHs3
CH;-(CH,)4-COOH Kamponosa I'excaHoBa
CH;-(CH;)4-COOH IlaneMiTHHOBA I'excamexkaHoBa
CH;-(CH,),5-COOH MaprapuHoBa T'entagexanoBa
CH;-(CH,),4-COOH CreapuHOBa OkTajgexkaHoOBa

JAns HaWOpocTIMUX KapOOHOBUX KHUCIOT 1HOZII
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BXHUBawTh NaTuHchbki HazBu: HCOOH — o¢opwmi-
atHa kucinora, CH;COOH — amerarHa KuciaorTa.
YacTime BUKOPUCTOBYKWTH BIiANOBiIAHI Ha3BHU iX
aHIOHIB:

H-C(_ cH.rcl’,

dbopmiaT-ioH aneraT-ioH



Big nux Ha3B HOXOASATh HA3BH coleil kKapOGOHO-
BUX KHCIOT.

3aranbHa ¢GopMyna HOHa KHCIOTHOTO 3allMII-
Ky MOHOKapOoHoOBOI kuciaotu — KCOO

* Hanumites bopmMynu kanbuii popmiaTty, amo-
Hil ameTary.

CucrteMaTH4YHI Ha3BWU AaHIOHIB KapOOHOBHX
KHCIOT CKIagalTh, AOAAKYHU A0 HA3BH BiANOBIN-
HOTO BYTrieBOOHIO cydikc -oam: HCOO — wmeTa-
noat-ion, CH;COO" — eTaHoar-10H.

I3omepia xapOoOHOBHX KHCIOT (CTPYKTypHa)
3yMOBJIEHA PI3HOK 0)y006010 KAPOOHOBO2O NAHYIO-
2a MOJEKyJ, a HEHAaCHYCHHUX KHCIOT — Ie i
NONOJNCEHHAM KpamHozo 38'a3ky. Jns TphoxX Haii-
HPOCTIMIMX MOHOKapOOHOBHX KHCIOT HACHYECHO-
ro psAoy He iCHY€ 130MepiB-KHCIOT, a (GopMyni
C;H;COOH BinnmoBimawTh ABi KucnoTH (Tabu. 5).

Ans xapO6oHOBHX KHCIOT (KpiM METaHOBOT)
XapaKTepHa TaKOX MixXkiacoBa i3oMepisf. I30-
MEpOM KOXHOT KHCIOTH € ecTep:

aBoodH— HOOOams

OLITOBA KHUCIOTA METHIOBHH ecTep
MYpaUInHOI KHUCIOTH

WKIT”™ UM

KapOonoBi kucja0oTH — mnNOXiaHI BYrJieBOJHIB,
MOJIEKYJIHN SIKHX MICTATH OHY 200 KilbKa KapOok-
CHJIBbHMX Irpyn. 3arainbHa (OpMyJa 0JHOOCHOBHHX
kap6onoBux kuciaoT — MCOOH.

KapG6oHoBi kuc10TH nomupeHi B npupoi.

KapOoHoBi kuciaoTn kiaacudikywoTh 3a KiJbKicTIO
KapOOKCWJIBHUX TPyl y MOJIeKYJli, 0C00JIMBOCTAMHU
3B'A3KIB Yy KapOoHoBoMYy JaHn03i. s mux cnoJjyk
BHKOPHUCTOBYIOTH NepeBaskHO TPHUBiaJbHI Ha3BH.

I3oMepisi kKapOOHOBHUX KHMCJOT 3yMOBJIEHa Pi3-
HOI0 0y/10BOI0 KAPOOHOBOIO JAHIIOIa B MOJIEKYJIAX,
a HeHACHMYeHHNX KUCJIOT — 1e if MOoJI0KeHHAIM KpaT-
HOro 3B'sA3KYy. /LJ1s1 KapOOHOBHX KHCJIOT iCHY€E TAKOXK
MiXkKKJIacoBa i3oMepis; ix i3omepaMu € ectepu.
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206.
207.

208.

2009.

210.

211.

212.

Ha3giTb NPUYMHM BaraTOMaHITHOCTI Kap6OHOBUX KUCAOT.

3HanAiTh BiANOBIAHICTD.

HasBa kucnotu Tun Kucnotum
1) wasnesa; a)OAHOOCHOBHa;
2)ouToBa; 6)4BOXOCHOBHA;
3)6eH30aTHa; B)HacuuyeHa;

4) akpunosa; r) apomaTuyHa;
5) oneiHoBa; r) suwa;
6) cTeapunHOBa; A)HeHacuueHa.

[aiTe Ha3BM KUCNOTaM, MOJIEKYIN AKUX MatOTb TaKi CTPYKTYpHi dop-
MYAn:

a) CH3-CH,-CH-COOH; s) CH,-CH,-COOH.
CH; Br
6) CH3-CH—CH-COOH;
C,HsCH;

Hanuwite CcTPYKTYpHi dopmynu monekyn AMMETUANPONAHOBOI Ta
3-MeTnUN-2-XI0OPONEHTAHOBOI KMCAOT.

306pasiTb CTPYKTYpPHI popmynn monekyn Kncnot CgH1,0,, AKWO ronos-
Hi NaHLOIMM B HUX MIicTATb YoTUpK aTomun KapboHy. Ha3BiTb cnonyku.
BuBeaitb ¢popmyny HacuyeHoi O4HOOCHOBHOI KapboOHOBOI KucaoTy,
AKLWL,O MacoBa YacTka OKcUreHy B Hin ctaHoBUTb 31,37 %.
HacvyeHa oAHOOCHOBHA KapboHOBa KWCAOTA MA€E MOAAPHY Macy

116 r/monb i ABa TpeTUHHI atomu KapboHy y ByrnesogHeBoMy
3anuWKy. Bueeaitb dopmyny KMCnoTu i gante il HasBy.

§IP" HacuueHi 0o4HOOCHOBHI
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KapboHOBi Kncnotu

MaTtepian naparpada Aonomoxxe Bam:

NpPOrHo3yBaTW BNACTUBOCTI KUCNOT 3a ByA0BOI TXHiX
MONEKyN;

NOBTOPUTU BNACTUBOCTI KapbHOHOBUX KUCAOT;
oTpumaTtu BigomocTi npo cnocobu pob6yBaHHA
KUCNOT i chepm ix 3aCTOCYBaHHA.



K— C
\
0—H
Man. 75.
MepekpuBaHHA
opbitanen
aTomis

y KapboKcuabHIN
rpyni

EnexTponna OynoBa mouaekyd. Y kapOok-

CHIBHIN Tpymi atom KapGoHy mepe-

6yBae y craHi 8p’-ri6pmamsanii. ToMmy cmo-
JIydeHi 3 HUM aTOMH pO3MiO[eHiI Ha OXHIHU
nnomuHi'. p-OpGitans atoma KapGoHy kap-
OOKCHJIBHOI TPpyNH HEPEKPUBAETHCSH HE Tilb-
KN 3 p-opOiTannio «kpaiiHboro» atroma OkcH-
reiy (3aBISIKM LBOMY YTBOPIOETHCS TT-3B'SA30K
y kap6oHinpHiNi rpyni C=0), a i i3 opbiTanit
atoma Okxkcureny rigpokcunbHoi rpynum OH.
VHacaigok 0bOTO MiX TpbOoMa aTOMaMH B
KapOOKCHIBHIH TpyHni yTBOPHETHCS €NHHA
N-eNeKTpOHHA cucTteMa (Max. 75).
EnexTpoHHa I'ycCTHHA B LIl CHCTEMi CHUIBHO
3MimeHna o aroma OKcureHy kapOoHiINbHOT
rpynu. Tomy 3B's3ok O-H € 06inpm monsp-
HUM, Hix y cnuprax. Atom KapGoHy rpynu
-COOH wnabyBae TWO3UTHUBHOTO 3apsaay; IO
HbOTO 3MIN[YETHCS CIEKTPOHHA TyCTHHa BIiA
BYTJIEBOJHEBOTO 3WiCH$aZ
iy 0

\ AT 6+
po<-H
H

HasgBHicTh KapOOKCHIBHOI TPyHOH B MOJEKYII
KHCJIOTHU TOJETrmye 3aMimeHHs aToMiB [igpore-
HY, AK1 CIOJNYy4YeHi 3 HaWONUKYUM OO Wi€l rpynu
atomoMm KapOGoHy.

Ocob6nuBocTi OynoBHM MONEKYIl KapOOHOBHX
KHCJIOT YMOXIJHMBIIKTh peakmii 3a y4acTio LHUX
cmonyk i3 po3puBoMm 3B's3kiB O-H, a Takox
C-OH i C-H (y rpyni CH,, cnonydeHiifi i3 kap-
OOKCHUIBHOIO TPYyHOI0).

®izuuyHi BaacTruBocti. MypamuHa, ontoBa i
NpomioHOBa KHCJIOTH 32 3BHUYAWHUX yMOB —
pPiIMHU 3 pi3KUM 3amaxoM, IO HEOOMEXEeHO
3MIMIYIOTHCS 3 BONOK 3 YyTBOPCHHSAM pPO3YHHY.

! Kytu Mik JiHifAMH, 110 3'€AHYIOTH HEHTPH LUX aTOMiB, HA0IMKAIOTH -

rH go 120°.
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Po3uunenHwo cnpuse ¢GopMyBaHHS BOJHEBHX
3B'SA3KIiB MiX MOJEKyJaMH KHCIOTH 1 BOJIM.
MacnsiHa Ta iHIII KUCIOTH 3 KIiJABKICTIO aTOMIB
KapboHy B MoJeKymax A0 ACB'SATH € OJNiIiCTUMHU
piiMHaMHu, MalOTh HENPUEMHHUH 3amax i MOraHo
pPO3UYMHAITHCSA y Boni. Bumi xap6oHOBiI KHCIIO-
TH — TBepAi, HEPO3YUHHI Y BOJII PEUOBHUHH.

TemnepaTtypu KuNDiHHS KapOOHOBHX KHCIOT
BHIIi, HIX OJHOATOMHHUX CHHUPTIB 13 TakKom
caMolo KinpkicTio atoMiB Kap6oHy B MoJlekynax.
Ile cBigYUTh HPO CHUJIBHINY MIXMOJICKYISAPHY
B3a€EMOJiI0 B KHCIOTax. SIkmo MiX aABOMa Moie-
KyJlaMU CONHUPTY BUHHKAE TIIbKHU ONMH BOAHEBUU
3B's130K (c. 136), TO MiX MOJIEKyJTaMH KHCJIOTHU
ix Moxe OyTH aBa:

ﬁ~cq)_H _ch Ko

CyKynHIiCTbh IBOX CHNOJYYEHHUX MOJEKYJ Ha3H-
BalTh auMepom'. Jumepu unukiaidHoi OynoBwu
JOCHTHh CTilKi.

Ximiuni BamacruBocri. KapbonoBi kucnotu, sk
i HeopraHiyHi, JUCOLIIOITh Yy BOJHUX pPO3YHHAX
Ha kaTioHu [igporeHy i aHIOHHM KHCIOTHHX
3aIUIMKIB:

K-COOH <+ H' + JI-COO".
HOuconianiss BigOyBaeThcs BHACHIJOK PO3PHUBY
nonsipuux 3B'a3kiB O-H y Monexynax.

Yci xapbonosi  xucnomu € cirabxumu. 31 3010b-
IMEeHHIM KapOOHOBOrO JaHIIOra B MOJEKyJIax
cCHJla HAaCHYEHHUX OJHOOCHOBHHX KapOOHOBHX

KHCJIOT 3MCECHIIYETHCHA:

> CH3-Cu > CH;-CH,-Cu >

Ton OH OH

OnroBa kucinora crnabkima 3a MypamuHy.
ByrneBoaneBuii 3amicuuk CH; 36arauye enekrt-
poHHOW ryctuHolo atoM Kapb6ony rpynu COOH
6inpme, Hix atoM [igporeHy B MOJNeEKyIii

TepMiH MOXOQUTH Bi rpelbKUX npedikca cii(3) — ABivi i c10Ba TEro3 —

JyacTHUHA.
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Man. 76.
3abapBAeHHs
yHiBepcanbHOro
iHAMKaTopa B
po3unHax
TPUXAOPOOLTOBOI
Ta OUTOBOI KUCAOT
OAHaKOBOI
KOHUEeHTpauiji

HCOOH. Ile cnpu4YuHs€e MeHIIY NONSAPHICTH
3B's13ky O-H y monexyni CH;COOH.

Akwo amomu TlidpozeHy y syanesodHesomy 3anuUW-
Ky MosneKyau Kucaomu 3amiHumu Ha amomu 6Ginobw
eseKmpoHe2aMmuUBHO20 enemMeHma — 20/102eHY, Mo
30amHicme mosnekynu eidwennroeamu iion H°, mo6mo
cuaa Kucaomu, nomimdo 3pocmae (man. 76). MpuvyuHa
nonszae 8 Momy, W0 B8HACNIOOK nepepo3nodiny enek-
MPOHHOI 2ycMuHU 8 MmoneKyni nid enaueom amomie
2ano0z2eHy noasapHicme 38'A3Ky O-H 36inbwyemeoca:

CCUEOOH CH3;COOH

Peakuyii 3 memanamu, okcuoamu, 2i0OpoKcu-
oamu, conamu. KapOGoHOBI KHcioTH, SAK 1 OiJb-
MicTh HEOPraHiYHMX KHCIOT, B3a€EMOJIIIOThH i3
MeTallaMH 3 BHAIJCHHAM BOJIHIO

I'e + 2CH;COOH (CH;C0O0),I'e + H,T,

3 OCHOBHHMH OKCHJaMH, OCHOBAaMH, JCAKHUMHU

aMpOTEepHUMH OKCHAAMHU 1 TIAPOKCHIAMH, COJIS-

MU c1a0KHX KHCIOT (Hampukialx, KapOoHaTaMu):
2HCOOH + CaO (HCOO),Ca + H,0;

2CH3COOH + K32C03 -> 2CH3COOM3 + COzT + H20

* Hanumwirs piBHAHHA peaknii mnpomaHoBoi
KUCIOTH 3 Kallill TIAPOKCHUAOM.

Sxmo no 6e30apBHOr0 PO3YMHY ameTaTy JTYXK-
HOTO YM JIYy)XHO3EMEJIBbHOTO eJeMeHTa NOOaBUTH
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Man. 77.
flkicHa peakuif
Ha aueTaT-ioHu

TPOXH KOBTyBato-Oyporo po3uuny ¢epym(IIl)
XJTO0pUOYy, TO BiH HaOyBa€ YEepBOHOTO KOJIbOPY
(man. 77). 3a nomoMororw Takol peakuii MOXHa
BUSBHUTHU B PO3YHUHI aleTaT-i0OHHU.

PO3YMH
FeCly

po3ynH CH,COONa |

Peaxyii 31 cnupmamu. KapOOHOBI KHUCIOTH 3a
HasIBHOCTI HEBEJHMKOI KiIbKOCTI KOHI[EHTPOBAHOT
Cynb(paTHOT KHCIOTH B3aEMOIIIOTH 31 COUPTAMU.
[poaykTaMu nux peakuid € ecmepu. 3Bincu i

Ha3Ba — peakyis  ecmepudpikayii:
0 H,80,  (xoHu,) ,0
CHo-C - i CHo-Cy
'|0H+H O -C2H5 Hzo 0C2H5
OLTOBA KHCJIOTA €TUJIOBUI CHUpT C€TUJIOBUU €CTEP
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OLITOBOI KHCJIIOTH
YcTaHOBIEHO, IO KOJXHA MOJEKyla BOIM YTBO-
proeTrhcst 3a paxyHok OH-rpynu wMoaekynu
kucnotu ¥ atoma [igporeHy TriApOKCHUIBHOT
IPYOU MOJEKYJIH CHUPTY.

JdoxnagHo ecTepu po3rasHyTo B § 27.

Oymoea Kucaoma € cmilikoo wo0o0 0ii OKUCHUKie.
BoHa He 83aemodie, Hanpuknad, i3 kKanili nepma-
2aHamom. OOHAK napy yiei Kucaomu MoxHa niona-
AuMU Ha nosimpi.

Cneyughiuni  enacmugeocmi  MypawuHoi  Kuc-
nomu. MypamuHa KUCIOTa — €qUHA i3 KapOoOHO-
BHUX KHCJIOT, Y MOJNEKYyJIi sKoi MIiCTHUThCS anbie-

riiHa rpyma * Tomy BoHa, siK i anpaeriau,

OKHCHIOETHCSA KajJdill mepMaHraHaToM, apreH-



tym(l) okcugom y po3duHi amoHiaky (To06TO mae
peakiiio «CpiOGHOTO m3epKanay):

H-Cxon + [0] HO-C a6o H,CO< -. CO0,T + H,0;

H-CR % + A0 2MH5™™ (HO 2401 + (MH,,),CO0s.

Ilpu HarpiBaHHiI 3 KOHIEHTPOBAaHOIO CyibdaT-
HOK KHCJIOTOK MypallMHa KHCIOTa pO3KiIajga-
etbest Ha kap6bou(Il) okcuna i Boay:

HCOOH HeBodteersn S COT + H,0.

JooyBanusi. Kap6oHoBi kucinotu 1o0OyBawTh y
npomuciogocmi TMEepeBa)XHO 3a peakKLiIMH OKHUC-
HEHHA.

OCHOBHUU i MEPCNEKTUBHUN METON IPYHTY€ETh-
Csl HA OKUCHEHHI alKAHIG:

2CH;CH,CH,CH; + 50, "= 4CH;COOH + 2H,0;

H-OyTaH OLITOBA KHUCJIOTa
2CH4 + 30, > 2HCOOH + 2H,0.
MeTaH MypamriHa KHCIIOTa

Kap6oHOBI KHCIOTH TakKoX AO0O0YBAKTh OKUC-
HenHsaM — anvoe2ioie i cnupmie. IlpomyKTOM peak-
mii 3a y4yacTi aibAerify € KHCJIOoTa

H0OI
CH3-Cyy CH3-Cyoun

Ilpu OKMCHEHHI COUPTIB KHUCIOTH YTBOPHIOTHCS

Ha ApyTridl cTtanii mepeTBOPEHHS:

A-CH,-0OH A-<°nuw,

MEePBUHHUKI COUPT albaeria KHCIIOTa

Y dasHuHy ouyem supobasanu 3 euHa. [lpu KoHMak-
mi HamypanbHo20 BUHO2PAOHO20 BUHA, 8 AKOMY
macoea 4yacmka emaHosny He nepesuwye 10 %, 3
nosimpam 3a yyacmio ocobaueux 6akmepiili npoms-
20M 0B80X-MPbOX MUMCHI8 8i06y8aEMbCA OKUCHEHHA
cnupmy 0o oymoeoi Kucnomu. Leili npoyec Hasuea-
omb oymoseokucaum 6podiHHAmM. Haszea po3vuHy
oymoeoi Kuciomu, 0obymozo makum cnocobom, —
8uUHHuUli oyem.
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OnuH i3 TNPOMHUCIOBUX METONIB AOOYyBaHHS
METaHOBOI KHCJIOTH HOJNArae y 3MiMCHEHHI peak-
nii kapO6oH(Il) okcuay 3 HaTpOHHHM BamHOM (e
cyMmim rigpokcuaiB Harpito i Kansnivo) i HacTym-
Hili B3aemonii HaTpidh ¢opmiaTy i3 cylnbpaTHOMW

KHCIOTOH:

€0 + MaOH HCOOII _m2804>HCOOH.

Y  aabopamopii xapOOHOBI KHCIOTH JOOOYBawTh
MepeBaxHO 3a peakmigsMU iIXHIX colled i3 CUIBHU-
MH HEOpPraHiYHUMH KHUCJIOTaMHU (3a3BUYal CYIb-
dbatHOW0):

JCOOMa + H,804 (mann.) -> JCOOH + Ne1130,.

3acTtocyBanHsi. Hali6inpmoro BHUKOPUCTAHHSI
cepen kKapOOHOBHUX KHUCIOT Habyinu onromBa i
MypamuHa. OLTOBY KHCIOTY 3aCTOCOBYKTH Yy
XapyoBill, MKipsHi#, XiMi4HIA OPOMHUCIOBOCTI,
npu ¢papOyBaHHI TKAaHWUH, y BUPOOHHUUITBI mTYyU-
HUX BOJIOKOH, JOMAaMHbOMY rocmoaapcTBi (mias
KOHCEPBYBaHHs, AK npunpaBy no ixi). IIpomuc-
J0BiCTh BUNYCKa€e CTOJOBHUI ouer (BOOJHHH pPO3-
9YHH OLTOBOI KHCIOTH 3 MAacCOBOK YacCTKOI
CHnCOOH 5—10 %), ourtoBy ecenmito (70—
80 %), a06nyuynui omer. MypamuHy KHCIOTY
3aCTOCOBYKTh B OpPraHidyHOMY CHHTE3i, TeKc-
THJIBHIA NPOMHCIOBOCTI, MEAULUHHI, BAUPOOHUI-
TBi papb, rymu.

BUCHOBKMU

Kap6oHoBi kuciaoTu 3a 3BHYaliHUX YMOB € pigu-
HaMu 200 TBepAUMH pedyoBHHaMHU. Po3yHHHicTH iX
Y BOAi 3MEeHINYEThCH 3i 3poCTAHHAM KiabKOCTi aTo-
MmiB Kap6ony B manuw3i. i cnonykun mawTh BHIIi
TeMmnepaTypu KUNiHHA, HiK OJHOATOMHI CHHPTH 3
TakKol caMoI0 KiapkicTio aTomiB KapOony B moJe-
KyJax.

Kap6oHoBi KuHCJIOTH IHCONIWITHL Yy BOAHHX
po34YHMHAX, pearyoTh i3 MeTajlaMH, JeAKHMH
OKcHAAMHU i TiZpokcHaaMu, CONAMH, a TaKOX 3i
CONUPTAMH.



213.

214.

215.

216.

217.

218.

Y npomucinoBocTi kKapOOHOBI KHUCIOTH Ao00yBa-
I0OTh OKMCHEHHSM aJIKaHiB, CIUPTIB, albACTiiB, a B
naboparopii — 3a peakUisMu iXHIX coJyieil i3 CHIb-
HUMH HEOPTaHIYHHUMH KHCIOTaMU.

Kap6oHOBI KHCIOTH BUKOPHCTOBYIOTH Yy XiMiu-
Hif, WKIipsAHINA, Xap4OBil, TEKCTUIbHIH NPOMHCIO-
BOCTi, MEAULUHI, TOOYTI.

MoACHITb, YoMy MypallMHa KUCAOTa CUAbHIWA 32 OUTOBY. 3anuWiTb
CXeMU eneKkTpoNiTUYHOI aAncouiauii o6ox cnonyk.

Hanuwite piBHAHHA peaKkWii i ganTe Ha3BW iX NPOAYKTaM:
a) HCOOH + M§
CH3COOH + Pb(OH), ->e
HCOOH + Ne¢,5103
6) CH3COOH + Cn0O —>
C,HsCOOH + K,CO;
C,HsCOOH + C4H4OH ->

JonuwiTe y MOHHO-MONEKYNAPHI PIBHAHHA 3aMicTb KpanoKk ¢dopmynu
MNOHIB, MONeKYN i HaBeAiTb BiANOBIAHI MONEKYNAPHiI PiIBHAHHA:

a) H" + CHsCOO -> ..;

6) OH~ + C,HsCOOH -> ... + ..;

B) 5i0|" + 2CH3COO0H T S

CKNafiTb piBHAHHA peaKkLill, 33 AONOMOroK AKUX MOXHA 34iNCHUTH
TaKi nepeTBOpPeHHA (B OCTaHHIX 3aBAAaHHAX 3aMiHiITb Kpanku Ha ¢op-
MY/AN CMONYK):

a)C -> CaC, -> CyH, -> CH3CHO -> CH3;COOH;

6)CHs -» ... -» CyHg -» CyHsBr -> .. CH3CHO -> ... -»

-» CH3COOC;3H;5;
B) CoHse CaHsCl ->...-> C4HoCl -» C4Hg0H ->...-> C3H;COOH -»
-» C3H;COONe.
YKaXiTb ymoBU, HeobxigHi ans nepebiry peakuii.
BrM3HauyTe macoBy 4acTKy OLTOBOI KUCAOTU B PO3YUHI, BUTOTOBAEHO-
My aobasnaHHAM 80 100 r 80 %-ro po3uymHy KMCNOTU:

a) 100 mn soau;

6) 100 r 9 %-ro po3umHy Li€ei KucnoTu;

8) 100 mn 20 %-ro po3ymnHy L€l KUCNOTH, FycTMHA AKoro 1,026 r/mn.
flka maca po34YMHY HATpil rigpokcmay 3 macoBoto YacTkoto ayry 20 %
BUTPAYaAETbCA Ha HeWTpanisauito 50 r po3unHy NPponNnaHOBOI KUCAOTH
3 MAcoOBO 4YacTKow Kucnotn 7,4 %?
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219. Akum ob'emom BOAM NOTPIBHO po3baBuTM 150 Mn ouTOBOI eceHuii
(po34yMH ouTOoBOI KMCcNoTM 3 il macoBolo 4YacTkow 70 % i ryctuHoto
1,07 r/cm®), Wo6 BMrOTOBMTM PO3YMH i3 MaCOBOI YaCTKOK OLTOBO]
Kncnotm 5 %?

220. Y cymiw mypawuHOi Ta ouTOBOiI KMcnoT macot 8,3 r gobasuau
LOCTaTHIO KiNbKiCTb NUTHOI cogu. Mpu ubomy suainunnoca 3,36 n rasy
(H. y.). BU3HAuTe MacoBi YaCTKM KMCAOTY Cymiwi. BBaxalTe, wo ras
He PO3YUHAETLCA B PiIAUHI.

IIPAKTUYHA POBOTA Ne 2

BnactusocTi eTaHoBOi (ouTOBOI)
KUcnotu

pocnig 1

MopiBHAHHA eTaHOBOI
Ta XA0PUAHOI KUCNOT
3a iX 34aTHICTIO A0 Aucouiauii

3aHypTe CKIAHY HaJH4YKy B NpoOipKy 3 po30aBIEHUM pO3YH-
HOM €TaHOBOI KMCJIOTH 1 HaHECiTh HOro Kpamji Ha yHiBepcalb-
HUW iHAWKaTopHHW mamipenb. Te camMe BHUKOHaiiTe 3 po3baBie-
HOI0 XJIOPUJIHOI KHCJIOTOK. 3icTaBTe 3a0apBiIeHHS IHAUKATOpa i
3po0iTh BiIAMOBITHUH BUCHOBOK.

Hanmumite piBHSHHS €NEKTPOJITHYHOT AMcOIialii KHCIOT.

pocnig 2
Peakuia eTaHOBOI KNCNOTU 3 MeTaioM
Y npobipKy MOMICTiTh HEBEJIHKY KIJIBKICTh HOPOMKY ab0 CTPYX-

KM MarHito i fo6aBte 1—2 Mx po3unHy eTaHoBol kuciotu. o Bix-
OyBaeThcsa?

pocnig 3

Peakuia eTaHOBOI KNUCNOTU
3 OCHOBHUM (am@poTEepHMUM) OKCUAOM

Y npoOipky mHOMICTITP HEBEJNHUKY KIiNbKICTh MarTHIH OKCHIY
(uuHK okcuay) i nob6aBTe 1—2 Mu po3uuHy eraHoBoi kuciotu. Lo
crnoctepiraere? 3a morpebu HarpiiTe BMICT mpoOipKu.
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JNOCIII] 4

PeaKkuia eTaHOBOI KMCNOTH
. 1
3 PO34YMHOM aMOHiaKy

Y npolipky Hanuiite 1 M3 po30aBIeHOro pO3YMHY aMOHiaKy i
no6aBre 1—2 xpamai po3uuny penondraneiny. llo cmocrtepira-

ere? JloGaBasiiTe B mpoOipKy mo KpamiasixXx pPO3YHH ETAaHOBOI

KucnoTu. SIki 3MiHu BigOyBarThcss B mpobipmi?

JNOCII] 5

Peakuia etaHoOBOi KMcnotu
3 HEepPO34YMHHOI OCHOBOIO
(ampoTepHUM rigpoKkcnaom)

Y npolipky Hanuiite 1| MI po34ymHY JNYyry i nobGaBTe HEBEIHKY
KinpkicTh po3umHy Hikenas(ll) cynpdary (muek cynsdary). Llo
cmocTtepiraere?

HJonuiiTe 10 yTBOPEHOTO 0caay 2 MJ PO3YUHY €TaHOBOI KHCIOTH.
Sxi 3MiHm BigOynucs B npoOipmi?

JOCIIIA 6

Peakuii eTaHOBOI KMcnotu
i3 conamm

B oxny mpoOipky HanuiiTe | Mx po3dumHy HaTpiil kapboHaTy, a B
IHIIYy — CTiJIBKU CaMO PO3YUHY HaTpidl rigzporeakapbonary. B obu-

nBi mpobOipku nonuiite mo 1—2 Mx po3uyuHy eraHoBoi kucmotu. o
cmocTtepiraere?

PesynpTaTH eKCmEepUMEHTIB BHECITh Yy TaOIULIO:

IMocainoBHicTh Ail

Iocnio 1.

CHOCTepe)KeHHfl BucHoBkn

PiBusHHS peaknii (peakniil) y MoNeKkynApHi# i HOHHO-
MOJEKYIsApHiIH dopmax:

' 3amicTh BOJHOrO PO3YMHY aMOHiaKy MOXHA B3SATH PO3UHH IYTY.
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221. I3 aKkot MeTol B Aochigi 4 BUKOPUCTOBYIOTb iHAMKATOP?

222. AKMMM ByayTb pesynbTaTM A0CAiay 6, AKLWLO 3aMiCTb yKa3aHUX conel
B3ATW Gapiit kapboHaT, 6apin cynbdat? Bignosiab obrpyHTyiiTe.

223. Yn 3HebapBMTbCA PO3YMH Kanil nepmaHraHaTy nicna aobaBnAHHA
0,0 HbOFO OUTOBOT KUCNOTU?

Man. 78.
KynecTtepKHeBsi
MoZeni Monekyn
cTeapuHoBoi (a) i
oneiHoBoi (6)
KMCAoT
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Buuwii kKapboHOBI KNMCNOTK.
Mwuna i CUHTeTUYHI MUUHI
3acobu

Matepian naparpada Aonomoxxe Bam:
oTPMMaTK BiAOMOCTI NPo BULL KapbOHOBI KUCNOTK;
Oi3HATUCA NPO CNONYKU, AKI BUABNAOTb MUIHY Aito;
3'AcyBaTh, UMM PiI3HATLCA MMUAA | CUHTETUYHI MWUIHI
3acobu.

Bumi xapo6onoBi kucaoru. Cepen BUIMUX Kap-
OOHOBHUX KHCJIOT HAaWBaAXJHUBIIMIMMH € HaCHUYEHI
kucnoTtu — mnainsbMmituHoBa C;sH;COOH 1 crea-
punoBa C;;H;5COOH, a Takox HeHacHYeHa —
oneinoBa C];H;3COOH. Monexynum muX KHCIOT
MaoTh Hepo3TanyxeHy OynoBy (man. 78).




Bumi kxapOoHOBI KucioTu paHime pobyBanu
TiJIbKHM 3 POCIMHHHUX | TBAapUHHUX XupiB. Tomy
ix e Ha3UBAKOTb JHCUPDHUMU KUCIOMAMU.

[TanpMiTHHOBA i CTeapUHOBA KUCIOTH — TBEp-
ni pedyoBUHH 01JIOTO KOJIBOPY, a OJeiHOBAa — piAu-
Ha. BOHM mMpakTH4YHO HE PO3YUHSIIOTHCS y BOJAI.

3a XiMIYHUMHU BIACTHBOCTSAMHU BHINI KapOOHO-
Bi KMUCIOTH MOoAiOHI 10 OUTOBOI, ajie € Ayxe cinab-
kuMu. I[i cmonyku pearyoTh i3 JyraMu:

C,;H;5COOH + KaOH -> C;H3;5CO(Xa + H,0.
CTeapHHOBA KHCIOTA HaTpiil creapar
Sxmwo go po3unHy coni Bumoi kap6oHOBOT KUCIO-
TH n00aBUTH po30aBiIeHY Cylb(daTHY KHUCIOTY, TO
BinOyBaeThCcs peakuiss oOMiHY:
2C,sH;;COOK + H,804 -> 2C;sH;;COOH" + K,804,.
Kaliil manpMmiTaT HajJbMITHHOBA KHCJIOTA

OneiHOBA KHCJIOTAa € HEHACUYCHOIO CHOJYKOIO i

TOMYy BCTyNae B peaklii npueqHaHHs 3 rajloreHa-

MH, TAJOTCHOBOJHIAMH, BOOAHCM:

C;7H33COOH + C,7H35COOH,
abo

CH;-(CH,);-CH=CH-(CH;);-COOH + H, *-" >
oneiHOBa KHcCIOTa
->CH;-(CH,);-CH,-CH,-(CH,),-COOH.
CTeapuHOBA KHCIOTA
Kpim TOro, ojeiHoBa KHCIIOTa OKHCHIOETHCS Ka-
Nifi mepMaHraHaToOM, IHIIUMH OKHCHHKAMH.

Bumi xapboHoBi KHcIOTH n00yBamTh, 31iil-
CHIOIOYH 3a NEeBHHUX YMOB peakuii NpUpPOAHHUX
KUPIB i3 BOJOIO, a TAaKOX OKHCHEHHSM BHCOKO-
MOJEKYJISPHUX BYTLJIEBOJIHIB Ha(QTH.

Muna. Coni NyXHHUX eJeMEHTIB i KapOOHOBHUX
KUCJOT i3 KinbkicTio atomiB KapOoHy B aHioHI Bix
10 no 20 nasuBawoTh muramu. (Sxkmo atomiB Kap-
6ony B aHioHi couni MeHnme 10, TO cmoiyka He BHU-
aBlsi€e MUMWHOI aii, a sxmo O6insme 20, TO cCilb
NpakTHYHO Hepo3uumHHa y Boxi.) HaTpieBi coni €
TBEpAUMHU PEYOBUHAMH, a KaNiilHI — piAMHAMH.

TpanuuiiHUN mpomec MHUJIOBApiHHS MOJsArae B
HarpiBaHHI )XupiB abo oniit 3 nyrom. Y pesynbTari
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YTBOPIOETHCS OAHOpigHa TsAry4ya pinuna. Ilpwu
no0aBIsHHI 10 Hei HACHYEHOTO0 PO3YUHY KYXOH-
HOi COJIi PO3YUHHICTh MHUJIA 3MEHUIYETHCS; BOHO
BUAINSAETHCS 3 PO3YMHY | CHJIMBA€E HAa MOBEPXHIO.
Ileii mnpoumec Ha3UBAWTb 6ucomosanHam. Muio
30UparoTh I 3aN0BHIOITHL HUM (GOpPMHU, € BOHO
TBepJAHe. 3aJexXHO BiJg COPTYy MHJIAa B HbOTO IMiJ
4yac BUTOTOBIIEHHS A00aBIsIOThH OapBHHUKH, apo-
MaTHU3aTOPH, EKCTPaKTH pPOCIHH (KaleHIYIH,
JTUNHU, POMAIIKH Ta iH.).

Muiina 0ia muna monsArae y BITOKpEMICHHI
4YacTOYOK Opyny, HampuKial, BiJf HOBEPXHI TKa-
HUHHU, W YyTBOpPEHHI eMynbcii un cycmensii. Po3-
TAsSSHEMO, K e BigOyBaeThcCs.

* [IpurapmaiiTe, mo Take eMyiabCisi, CyCHeH3is.

MoTpannsio4u y BOAY, MHUIO PO3YUHAETHCSA i
4YacTKOBO B3aeMoaie 3 Hew. lle — peakuis rigpo-
nizy. Ilim wac rigponi3y Mula yTBOPIKTbHCS
cnabka KHCJIOTa i CHIbHA OCHOBa (JNyr):

C,7H;5COCllIa + H,0 <+ C;;H;3;5COOH + MaOH,
C,7H35CO0" + H,0 <+ C,;H;5COOH + OH".

Anion C;;H35COO~ ckmajgaerbcs i3 ABOX dYac-
TuH — noasipHoi (-COO )i uwenonsipuoi (C;;H;s-)
(max. 79):

HHHHHHHHHHHHHHH
I 1 I 1 T 11 I I I I 1

C
1

H

1 I I
H-CI'.'C-CCCCICCCCCCCCC- -C

H
Henmonspuna uyacTuHa HOHAa «PO3UYHUHIETHCA» B
JKUPOBiIN ckIamoBid 3a0pyaHEHHs, a MHONsIpHA

3anumaeTrbes y Boai (man. 80), cmonydaoduch i3
i MOJIEKYyllaMHi BOJHEBUMHU 3B'sA3KaMu. YHACIIIOK

X L7

L 2 !‘i\ & T\
Man. 79. L
MacwrabHa ; e
MOAEAb aHioHa HenonapHa YyactmHa ( —) nonsapHa
BMLU,O"‘ yactuHa (e J
KapboHoBoi
KUCAOTH aHioH BUWOI KapbOHOBOI KUCAOTU (— *)
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Man. 80.

MuitHa pis Muaa:
.i — cnoayuyeHHs
.iHioHiB i3
4YacTouKoLo
XKUpy;

6 — BipOKpeM-
AEHHSl YaCTOUYKH
XXUPY BiA TKAHWHMU

Takol B3aeMonii 3a0pyJHEHHS BiOKPEMIIOETHCS
BiJi TNOBEpXHI TKaHUHU pa3zoM i3 aHIOHAMH
KHCIOTH Y BHUIIAAI MaJeHBKHX JXHUPOBHUX Kpal-
TUHOK abo TBepAUMX 4YacTO4YOoK. BoHum He 3numa-
IOThCs, OCKiJIbKH MalTh Ha CBOilM MOBEpXHI
onHOWMeHHHUH 3apsax (sAxkuit?), a 30upawThCH
HaBKOJIO Oynp06amok HOBITps B HiHI.

BOAHMWI PO3YNH MUNA

W
YacTo4Ka &,

“ \ 0\ ®, #T\ﬁ\ ﬁ
i

NnoBEPXHA TKAHWHN

BukopucrtanHs Mwula Ma€e INEBHI HEJONIKH.
Jlyr, HeBeNHUKa KiNbKICTh SIKOTO YTBOPIOETHCSA Y
BOJHOMY pPO3YHMHI MHJIa, MOBiJIbHO po3'igae Tka-
HUHU, pyHHY€ Aesiki OapBHUKU. Muio BTpadae
cBOi BHacTuBOCTi y TBepaii Boni, 6o itonu Kanb-
niro i Maruilo, mo MicTATHCS B Hill, yTBOPIOIOTH
3 aHiOHaMM JKHUPHHUX KHCIOT MaJOPO3YHHHI
coni:

Ca’" + 2C;H35C00 (C17H35C00),Cal.

Muna  HanexaTb 20 NOBEPXHEBO  AKMUBHUX
pevosur (cxopoueno — IIAP). Ile rpyma opra-
HIYHUX CHOJYyK, MOJNeKyliu abo HOHU SKHUX
MICTATH MOJNSAPHI TPyNU aTOMIB Pi3HOTO CKIany i
HEHOJNSIpHI NOBri KapOOHOBI JTAHLIOTH.

Vci ITAP cnpusiioTh WBUAKOMY 3MOYYyBaHHIO
BOJOK 3a0pyIHEHHX HOBEPXOHb, BiJIOKPEMIICH-
HIO BiJl HUX 4aCTOYOK Opyay 1 moTpamnissHHIO iX Y
po34uH MUWHOTO 3aco0y.

CunrteTruuHi Muiini 3aco6u. Huui Mmuna mocry-
MOBO BHUTICHSAKTHCHA CHHTETHUYHUMH MHUHHHUMHU
3acobamu (ckopoueno — CM3), saki nozbaBueHi
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BHIIE3rafaHUX Hemouikis' (man. 81).
OcHoBy CM3 cTaHOBIATH MOBEPXHEBO-
AKTHBHI peyoBMHH. Y HHUX € TaKOX
pi3Hi n1o6aBku — BHOiImOBa4yi (XiMiu-
Hi, ONTHYHi), apoMaTH3aTOpPH, MO-
M'SKIIyBa4i BOAM, aHTHCTATHKH, J[€3-
inpekuiitni pevoBunu Tomo. o ckia-

ny Oaratrpbox CM3 BXoasaTh Kilbka
| NOBEPXHEBO-aKTHBHHMX pPEYOBUH, HAKI

CUHTEeTUYHI MUMHI 3acobu 3a BJACTHUBOCTAMH JONMOBHIOKTHL OJdHAa
onHy. Bwmict ITAP pi3HuX THUNIB y HuX
3acobax csArae B cepeaHboMy 35 % 3a
Macolo.

NABOPATOPHUI A0OCANIA Ne 12
MopiBHAHHA BnacTMBocTen muna i CM3

Hanuiite B oaHy npoOipky 2 MJI BOJHOrO pPO3YHHY MHUIA
(kpame — Trocmoxapchkoro), a B APYry — CTiJIbKH CaMO PO3YHUHY
NpalbHOTO MNOPOIMKY. BunpoOyiTe po3YMHU YyHIBEepCalbHUMH
iHAUKATOPHUMHU mamipusiMu. SIke cepeJoBHUIIE BOJHUX PO3YUHIB
MHJIA, OPAaJbHOTO MOPOWKY?

YV koxHY npobipky gonuiite mo | Ma po3umHY MarHid cynbpdaty
abo kanpuiit xmopuay. o cnocrepiraere?

MMosicHiTh pe3ynbTaTu Aociiay. HamumiTe piBHAHHSA peakuii 3a
y4acTI0O MHJIa, BBaXkalo4u HOro HaTpii cTeapaToM.

I3 BukopuctanusmMm CM3 moB'si3aHi HeBHI €KO-
noriuni npob6aemu. CyyacHi mpajibHi HOPOMIKH i
pinki MuiiHi 3acobu MICTATH JOCHTH CTiliKi pedo-
BUHH. IX 3aJUMOIKK pa3oM 31 CTIYHHUMH BOJAaMH
HOTPAaNIsOTh y piuKH, BOAOWMH, TPYHT, HaKO-
NUYYIOThCAd B HHMX 1 HETaTUBHO BIIJIMBAIOTh Ha
kuBy npupony. Y peskux CM3 wmictsatees doc-
batu. HaaxopxeHHS IX y BOAY CIHOPHUYHUHSAE
iHTEHCUBHE PO3MHOJXEHHs BOJOpocTeil, ski 3ro-
OOM BiAMHUpPaATh, THHIOTh, a Bonxa 30iMHIOETHCS

' Taki pevoBHHM Ile HA3HBAIOTH AETEPreHTaMH. TepMiH MOXOAHTH Bix

aHTIINCBKOTO Cla0oBa cieier’emi; — MHWHHUH 3aci6.
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'24.
'25.

'26.

Ha KHCEHb, HeOOXigAHMW pubamM Ta IiHIIUM MelI-
KaHISIM pidoK 1 o3ep.

o CM3 cTaBaaATh HU3KY BUMOT. BoHH MawTh
nobpe po3duHATHCSA y Boni, 30epiraTu 3MO0Yy-
BallbHY Ta MUUHY Ail0 y TBepaill i MopchKiil Bonli,
OyTH €KONOTi4YHO OEe3MeYHUMHU | HETOKCHYHUMU.
XiMiKH ODpanoOIOTh HAaJ CTBOpEeHHAM Takux CM3,
AKi 0 WMBHUAKO PO3KJIagalucs B MNPUPOJHUX YMO-

Bax 1 He 3aBJaBajyd MKOJH JOBKIJIIIO.

BUCHOBKH '

HajipaxJuBilIMMH BHIIMMH KapOOHOBUMH
KHCJI0TAMH € NaJ1bMIiTHHOBA, CTEAPMHOBA i 0J1eTHO-
Ba. Ile ayxe ciaadki kucJoTH. iX HaTpieBi Ta Kaxdiii-
Hi coJli HA3UBAKOTh MHJIAMH.

Muiao 4acTKOBO pearye 3 BOAOI; NPH LbOMY
YTBOPIOIOTHCA BiANMOBiAHI KueaoTa i Jyr.

Mujaa HajdexaTb [0 NOBePXHeBO-aKTHBHHX
pedyoBuH (ITAP). HasiBHicTh monsipHoi i Hemoasip-
HOI yacTuH y MoJuaekyaax ITAP 3ymoBiwe 3mouy-
BaHHA iXHIMH poO3YHHAMM Pi3HUX NOBEPXOHb i
BH/IaJIeHHS 3 HUX 3a0pyJHeHb.

CunteruyHi muiini 3acodom (CM3) Habdarato
epexTHBHIII 3a MuJIa, ajge iX 3aJMIIKH, NMOTpaI-
JA0YH B JOBKIJJIfA, 3aBAAI0Th IIKOAH POCIUHHOMY
i TBApUHHOMY CBiTY.

AIKi cnonyku HanexaTb 40 BULMX KApOOHOBUX KMCAOT?
HanuwiTe piBHAHHA peakKuUin 0/eiHOBOI KMCNOTU 3 BPOMHOK BOAOH,
6apii rigpokcnpom, HaTpit KapboHaToM.

CKNafiTb MONEKYNSAPHI Ta MOHHO-MONEKYNAPHI PIBHAHHA peakLii:
a) Kanii nanbmitaty 3 BoAoOt0;

6) marHiit cteaparty i3 X/IOPMAHOI KUC/IOTOHO.

Yu 3paTHI BUABAATU MUIHY Aito: @) HATpiN cynbdaT; 6) HaTpil aueTar;
B) Kanii cteapaT? Bianosigi nosAcHiTb.

.185



228. BusHaute popmyny HacmyeHoi OAHOOCHOBHOI KapbOHOBOI KUCAOTKH
(naypuHoOBOi), AKWO MacoBa YacTKka OKCUreHy B CnoayLi CTaHOBUTb
16 %.

229. flka maca HaTpih cTeapaTy BMTPATMUTbCA Ha ocag)KeHHAa 1 r HoHiB
Kanbuito B geakomy ob6'emi piukosoi sogu?

7 Ecrepu. Xupwm

MaTepian naparpada 4ONOMONKE BaMm:

[i3HATMCA NPO CKNaj, Ha3BM i BAAaCTUBOCTI ecTepis;
PO3SWNPUTN CBOI 3HAHHA NPO XWUPW Ta iX poab B
opraHismi.

Ectepu. 3anmax O6aratbox KBiTiB, (QpYKTIiB,
IHIIMX pPOCIMH 3yMOBJCHHMH HasABHICTIO B HHUX
OpraHiYHUX CHOJYK NEBHOTO KJIacy — eCTepiB.

IMoxigHi KapOOHOBUX KHCJIOT, Y MOJIEKYJaX SAKHX aTOM
linporeny xap0okcuJbHOI rpynu 3amimeHuii Ha Byr.ie-
BOJHEBHH 3aJMIIOK, HA3UBAKTL ecmepamu

Ecrtepu 3aranpHa ¢popmyna ecrepiB— K — , abo

p KCOOK'.

Jlooyeanna. Ectepu yTBOpPIOIOTHCS HpPH B3ae-
Moaii KapOOHOBHX KHCIOT 31 CIUPTaMH 3a HasiB-
HOCTI KOHHOeHTpoBaHOI cynbdpartHOoi (abo opro-
dbochaTtHOI) KHUCIOTH:

0 Hz<?04 ({fOHLl.) ) //0
CHg_c;>OH+H+O-CH,,'= — =1 CH4-C IOCH’JrH?O.
KHCJIOTa CITUPT ecTep
Taki peaknii, Sk BaM BiZOMO, Ha3WMBAaKTh peakK-

nismMu ectepudikanii. BoHu € obopoTHHMH; BOJ-

' Pamime raxi CIIOJYKH Ha3WBAJU CKIaJHUMH eipaMH.
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J

HOoYac i3 HNpPsAMOI peakmiew BigOYyBa€eThCs 3BO-
poTHa — B3aeMozis ecTepy 3 BoAowo (rigpomis).
{06 mocsartTu siKkoMora MOBHINIOTO MEPETBOPEH-
HSl KHCJIOTH i CIUPTY Ha e€cTep, peakUiiiHy cyMim
HArpiBalTh AN BHUAAJICHHS HapH OXHOTO i3 mpo-
OYKTiB mpsamol peakiii.

Hazeu. CuctemMaTH4yHiI Ha3BU ecTepiB ckianga-
IOTHCS 13 OBOX dYacTHH. [lepmor YacTHHOI €
Ha3Ba BYTJIEBOJHEBOTO 3aJHIIKY, IO MiCTHTBCS
B MOJEKyJNi CHHPTY, a APYrow — Ha3Ba Byrje-
BOJHIO, BiJl AIKOTO MOXOJMTh KHCJIOTa, i3 3aKiH-

YEHHAM -oam:

CH,-C
I0CH,

MECTHJICTAHOAT

B iHmux Ha3zBax ecTepiB BUKOPUCTO-

J BYIOTh HAa3BH BYTJEBOJHEBOTO 3aJHUIKY
) MOJIEKYyNIH cHnupTy i kapOoHOBOI KHMCIO-
) Tu (abo ii 3anumky). Hanmpukaaxg, ectep

CH3COOCH3 (man. 82) Ha3uBawTh

Man. 82.
Ky/\eCTep)KHeBa MOAEAb METHIOBHUM CCTCpOM OLITOBOT KHCJIOTH
MOAEKYAU MeTUAeTaHoaTty ab0 MeTHIaleTaTOM.

[likaBo 3HaTH
Ilenacuuenuit
ecTep METHII-
iBEeTaKpHUIar
NUKOPHUCTO-
UYIOTh

y BUPOOHHIUTBI
<ipraHi4yHOTO
cKIa.

* 3anmpomoHy#Te iHIY Ha3By OIS €THINPONMAHO-
aTy i 300pa3iTh CTPYKTYPHY QOpPMYyJTy MOJEKY-
JU CHONYKH.

Bnacmueocmi. EcTepu 3 HEBEIHMKHMH MOJEKY-
JISIpPHUMU MacaMu € 0e30apBHUMH NETKUMHU piau-
HaMHu 371e0inbmoro 3 mNpueMHHM 3amaxom. Tak,
metunbyrtanoatr CH3CH,CH,COOCH3 mae apomar
s6nykx, 6yruneranoatr CH;COOCH,CH,CH,CH; —
rpym, etundbyranoar CH;CH,CH,COOC,Hs
aHaHacy, a Oensuneranoatr CH;COOCH,C¢Hs —

xkacMminy. EcTepu 3 KilbkoMa JecsTKaMHU aTOMIiB
Kap6oHy B MoJekyirax — TBepAi PEe4YOBUHHU, LIO
HEe MalTh 3amaxy. Taki ecTepd MICTATbCS Yy
OIKOMHUHOMY BOCKY.

EcTtepu HEepO34YUHHI Yy BOIi, ajle PO3YUHSIOTHCS
B OpraHiyHux po3dyuHHUKax. CHOONYKH MOBilb-
HO B3a€eMOJilOTh i3 Boaol (rigponidyioTh). 3a

.187



HaABHOCTI KHCIOT ab6o nyris' MmBHAKICTSH
niei peaxuii 3pocrae.

« Cknanpite piBHSIHHS peakyili rigponisy
METHINpPOMAaHOATY.

EcTtepu — ropoui peyoBUHHU.

3acmocysanna.  Jlesixi ectepu  KapOOHO-
BUX KHCJOT BXOAATH 1O cKyuany nmappymis,
Pi3HHUX KOCMETHYHHX 3ac00iB, QPPYyKTOBHX

eceHnii. Erumanerar i erundopmiar ciuy-
Man. 83. IYIOTh PO3YMHHUKAMHU Al Gpap6 i makis.
Xapuosi xunpu Kupu. V npuponi ayxe nomupeni ecre-
pu, 3araibHa Ha3Ba SKHUX — XKHUpPHU. Bmu
03HAaWOMHUIHUCH i3 LUHUMH CcHOJIyKaMu B 9
Kjaci i 3HaeTe, WO BOHHU pa3oM i3 Oinkamu i
BYTrJIeBOZaMHU CTAaHOBJSATH OCHOBY HAIIOTO

xapuyBaHHA (Man. 83).

Kupu — ectepu raiunepuHy i BUIINX KaPpOOHOBUX KHCJIOT.

i cnonyku iHOAI Ha3WBAWTh mpu-
aniyepudamu, OCKiNnbKH MOJeKya
OPUPOAHOIO XHPY MICTUTH TPHU KHUC-
noTHiI 3anumku (mMan. 84). 3aranbHa
bopmyna xupiB —

CH,-0-C-i?
I I
0
CH-O-C-[1' ,
I I
Man. 84. Y
MacwTabHa CH,-0-C-ill
mogesnb I
MONEKy AN 0
TpUrAiuepuAay ne B, B, B” — ByrineBoaHeBi 3ainumku (BOHHU

31e0iNbpmOoTo pi3Hi, aje MOXYTh OyTH W OZHAKO-
BHUMU).

Jlo cknagy MOJNIEKYJT XHUPiB BXOOSATH MepeBax-
HO 3aJHMIIKKM MOJCEKYJ] TaKMX HAaCHYCHHUX | HeHa-
CHYEHHUX KHCIOT (Hepo3raiayxeHol OymoBH):

'V nyxHOMY cepemoBMINi Hig wac TiAponidy ecTepy YTBODIOEThCA HE
kapOOHOBa KHCIIOTa, a Ii Cijb.
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e nanemimunosoi CysH3;;COOH,
abo CH;-(CH,)4-COOH;

* cmeapunosoi  C;7;H3;5COOH,
abo CH;-(CH;,),6-COOH;

* oneinosoi Cy;H33COOH,

abo CH;-(CH,);-CH=CH-(CH,);-COOH;
e ninonesoi Ci7H3COOH,

abo CH,-(CH,)4-CH=CH-CH,-CH=CH-

-(CH,);- COOH;

« ninonenosoi C17H,gCOOH,

abo CH;-(CH,-CH=CH);~(CH,),-COOH.

Y ODpuUpOAHHUX *XKHPax 3aBXKIHM HasiBHI JOMiI-
KM — XHUPHI KucnoTu, Bitaminu A, b, E, E, inmi
610JIOTiIYHO Ba’XJIHWB1 PEYOBHHHU, BOJAa TOIIO.

Knacugikayis. 3a TOXOMXKECHHSIM JKUDPHU TMOMdi-
ASI0Th Ha TBApUHHI U POCIHUHHI.

I3 meapunnux owcupie MM HaWdacTilie BXKU-
BaeMO B iXy BEpIIKOBE Macjio, CBHUHJIYE cCajlo i
SJOBUYUN )KUp. BoHN yTBOpEeHI mepeBaXHO TPH-
rioinepuaaMi HacHYEHHUX KHCIOT — CTEapHHO-
BOi Ta manbMiTHHOBOI. JKUpHM MOpPCHKHX CCaBILiB
i pub BHUPI3HAIOTHCS BUCOKHUM BMICTOM €cTepiB
HEHAaCHYEHUX KHCIOT, Yy MOJIEKylax SsSKHX
MiCTHThCS NOHaWMeEHIIE YOTHPH TMNOABIHHI
3B'A3KHU.

Ha#iBaXXTUBIMUMH  pOCTUHHUMU — JHCUpamu €
COHSMIHUKOBA, OJMBKOBA, KyKypyJA3sHa, JIJIsHA
onii. BoHu MicTsaTh TpuUriinepuau ojJeiHOBOI Ta
IHIINX HEHAaCHYeHHUX KucaoT. OOHAK ¥ KOKOCOBO-
My 1 mMaabMOBOMY JXXHUpaxX MepeBaxalwTh €CTEPHU
HAaCHUYEHHUX KHUCIOT.

Dizuuni  @racmugocmi.  TBapuHHI  XHUpPH,
KpiM pub'syoro, € TBEpAMMH pPEUYOBHUHAMH, a
poOCIHMHHI — piguHaMu (3a BUHATKOM KOKOCOBO-
ro i MajJbMOBOTO).

XKupwu nermi 3a Boay, HEpO34YHHHI B HiH, ane
no0pe pO3YUHAKTHCS B OCH3UHI, OCH3CHI, JUXIO-
poeTaHi, IHIIMX OpPraHiYHHUX po34YMHHUKAX. [Ipwm
CTpyWyBaHHI pPIiOgKUX JXHPIB 3 BOJOKI YTBOPIO-
I0ThCsl eMyiabcii (mpuknan Takoi eMyiabcil —

MOJIOKO).
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JIABOPATOPHUIA JOCJII Ne 13
PO34YMHHICTb XupiB

Hanuiite B oqHy npoOipky TpOoXH BOJAH, B iHIIYy — OpraHid4HOTO
po3unHHUKaA (O6eH3MHY, TeKcaHy). Y KOXHYy mpoOipky ngobaBte 3—

S5 kpamenab COHAMHHUKOBOT onii. [IpoOipky 3 OpraHiuyHUM PO3YHH-

HUKOM 3akpuiiTe npobkot. EnepriiiHo cTpymyiite BMicT mpobOipok

npotsirom 10—20 cexyHnna. Y sakiit npoGipui yrBopuiach eMyibcis,

a B sAKii — opxHopigHa cymim (po3uun)? IloctaBTe mpoOipku Ha

KillbKa XBUJMH y mTaTtuB. Yu BigOymnocs po3mapyBaHHSI eMynbcii?

3a 10mMOMOTOI0 MineTKku HaHeciTh |—2 kpamai 10OyTOro po34uHy

Ha cyxu#d ¢inprpyBanpuuil manip. I{o 3anummaerscs Ha mamepi

nicins BUNMAapOBYBaHHS PO3YMHHHKA?

Man. 85.
B3aemogin
onii 3
6poMHOI0
BOAOIO

TeMmepaTypn mJaBieHHS XHUDiB' 3amexath
Bi TOro, SKHMHU KHCIOTaAaMH BOHHU YTBOPEHI.
Kupu, MoneKyldu AKUX MICTATh 3aJMIIKH HACH-
YeHUX KHMCIOT, NMIABJIATHCA 3a BULIUX TeMHepa-
Typ i 3a 3BUYaWHUX YMOB € TBepAuUMU. Tpuriine-
pPUAM HEHAaCHYEHHUX KHCIOT — pIiJUHH.

Ximiyni  eracmusocmi. Xupwm, sk 1 iHmI ecTe-
pH, 3a MEBHHUX yMOB 3a3HAaIOTh TiAPONi3y 3 yTBO-
peHHSAM ruinepuHy i BinnoBiguux kucinotr. Xupwu,
IO MOXOAATH BiA HEHAaCHYEHHMX KHCIOT, BCTyMla-
I0Th Yy peaknii, XxapakTepHi OJs alKeHiB, — MpHU-
€IHYIOTh BOJEHb, ramoreHu (Mana. 85), OKHCHIO-
I0ThCSA Kaliil mepMaHTaHAaTOM.

o

=

=
SR—

po34uH Br,

' Ockinbku MPHPOIHHN KUP € CyMIlNNIIO CMONYK, TO BiH MIABHTHCS B
NEeBHOMY iHTepBalli Temmeparyp.
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Y npobipky Hanuiite 1

JIABOPATOPHHMI JIOCIJT Ne 14

BuABNEeHHA HEHaCUYeHUX CNONYK

Yy pigKomy Kupi

nobaBTe

MI COHSIHHMKOBOT oxii i

2 kpanni 6pomuoi Boau. EHepriiiHo cTpyciTh Kinbka pa3iB BMicCT

npo6ipku. llo cmocrtepiraere?

HanumiTe piBHSAHHS peakyii, IpUOYyCTHUBIIN, [0 MOJEKYya pija-

KOTO XHUPY MICTUTh TPH 3alHMIIKU ONETHOBOI KHCIOTH.

CH

— i3

OlMH
Kupmnu
BOASAHOIO mapot 3a Temuneparypu 200—250 °C i

lioponiz xupis BaXJUBUX MpO-

MHCIOBHUX TMPOIECIiB. B3a€EMOJIIOTH 13

tucky 20—25 atrm abGo HasBHOCTI KaTaliza-
TOpIiB:

XUp + BOoAa pabo rNiLepuH + BULLI KMCIOTH,

ro -c--sa H- OH CH,-OH A-C-OH
0 | 0

-O -c--A'" + Hu |on CH-OH + H'-%-OH
0 o

ro -c--A" H|OH CH, OH I-C-0H
I
0 o

Tpuriinepun (Kup) rIinepuH BHILII KUCIOTH

Slxkmo peakuii 3xilicHIOBaTH 3a HarpiBaHHSA U

HasiBHOCTI NyriB, TO 3aMICTh BHUIIHUX KapOOHO-
BHX KHCIOT YTBOPIIOThCS cymimi ix comeit —
Ha3UBAIOTb  OMUIEHHAM

MHuJja. Takui

JHCUpIB.

nporec

ligponi3 xupiB BigOyBaeThcs i B )KUBHUX Opra-
HizMaXx. Y HboMY OepyTh ydyacTh OCOONHMBI KaTa-
ni3atTopu — (GEpMEHTH.
I[Iin 4yac npomycKaHHSA
160—240

KaTali3aTopa, BOHA MOCTYNOBO HEPETBOPIOETH-

Tiopysanus. BOJAHIO B

oNito, HArpiTy 1o °C 3a HasBHOCTI

¢ Ha TBEepPAMUU XUP, AKHMH CXOXKHMH Ha TBApHUH-
HUM:

. o iK o

PIAKUU KNP + BOAEHb- —» TBEPAUUN XKUD,
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CH,-0-C-(CH,);-CH=CH-(CH,);-CH;

o
CH—O-C]—[(CH2)7-CH:CH-(CH2)7-CH3 + 3H,

(6]
CH,-0-C- (CH,);-CH=CH-(CH,);-CH;

0
TpUOIEIH
CIHQ-O-C][-(CH2)7-CH2-CH2-(CH2)7-CH3

0
-> 'CH-O-Q-(CH2)7-CH2-CH2-(CH2)7-CH3
. 1

(6]
CH,-0-C-(CH,);-CH,-CH,-(CH,);-CH;

0
TPUCTEAPHH

3Mimyodn n00yTHH TBEepAHMH JXHUP 13 MOJO-
KOM, BEPIIKOBHM MacJOM i JOOaBIAYH BiTaMi-
Hnu (A i Bb), BupoOnsiors MaprapuH. Tsepauit
KUP BUKOPHUCTOBYIOTH AN TEXHIUYHHX mOTpebd, y
BHUPOOHHUIITBI MHIa.

Tepmiunuii posknad. 3a Ttemmnepatypu 250—
300 °C xwupum po3KIajgalwThcs 3 YTBOPEHHSIM
CyMimi pi3HUX CHOTYK.

Oxucnenna. llepeOyBarodm B KOHTAaKTI 3 BOJO-
TUM HOBITPSIM, XHPHU 3a3HAIOTH TiApONi3y i OKHuC-
HIOIOTHCA. IIpoagykTaMu HUX NEPETBOPEHD € albjae-
Tigu, iHOI1 COOJNYKH 3 MEHIIOI KiJNbKICTIO aTOMIiB
Kap6ony B mMonekynax. binpmicTe ix Mae Hempu-
€MHHH 3amax i ripkuii cmaxk (mpurajgairte 3amax i
CMaK HECBIXOT0 BEpHIKOBOTO Macliua).

HenacuueHi XupH OKHCHIOITBHCS Kaliil mep-
MaHTaHAaTOM, IHIIUMH okucHukamu. lleit mpomec
NOBINBHO BifOyBaeThCcs M 3a y4acTiO KHCHIO MO-
BITps; y pe3yabTaTi POCIUHHI XUPH TBEPAHYTH
(HiOM BUCHUXAIOTBH).

IIpm migmanoBaHHI XUPHU TOPATH HAa MOBITPI.

[Mooyeannsa. Xupwn npnobyBaroTh i3 NPHPOTHHUX
IKepe.

OcHOBHHH cmoci0 BUTOTOBJIEHHS TBEPIOTO
KHUPY *— BHTOomaroBaHHA. Ilig wac nporo mpomecy
JKHUP MIABUTHCSA I BIJOKPEMIIOETHCS BiJg 3alUII-



KiB M'sica, BOJH, IHIIUX pedoBUH. [licasg odnmieH-
Hs HOTO 3aJMBAaOTh y GOPMU AJIS TBEPAHEHHS.

Y BHpOOHUIOTBI 0Nil BHKOPHCTOBYIOTH JABa
MeToAHW. 3a OOHHUM i3 HUX HAaCiHHS COHSIMHHUKY
abo IHMIUX POCIUH MPECYITh, a OJNil0, IO BHII-
nsgeTbcst, 30MpaoTh I ouMmyloTh. [HmMHI MerToxn
nonsrae B 0OpoOJNeHHI HOAPiIOHEHOTO HAaCiHHSA
HarpituMm npubau3ao 10 50 °C 1eTKUM PO3UYHNHHU-
KOM (TeKkcaHOM, €TaHOJOM), y IKOMY OJis po3du-
Hi€ThCs. [lOTIM PO3YUMHHUK BINTaHAKTH, a OJII0
OXONOXXYIOTh 1 GIinIbTpyloTh. 3aCTOCOBYIOTH
TaK0X KOMOIHOBaHHMIl METOJX: CHOYAaTKy Hpecy-
BaHHSM BHIJIYYalOTh i3 HAacCiHHS OiNbIIy YacCTHHY
onii, a moTiM Horo oGpoOIAIOTH PO3UYNHHUKOM.

CuHTe3 XUpY i3 raimepuHy i Bumoi kapOboHO-
BOI KHCIOTH BHepme 3XiHCHUB (GpaHOYy3bKUH
yuenuit M. Beptmno B 1854 p. [lisHime Oyno po3-
poOneHo iHOII MeTOAM cHHTe3y xupiB. OgHak yci
BOHM He HaOyJIWm TMNpPOMHUCIOBOTO 3HA4YeHHS,
OCKIJIBKY XHUPH NMOMHUPEH] B NPUPOAL.

3acmocysanna. Kupu BUKOPHUCTOBYIOTH y
Xap4oBiff NpoOMHCIOBOCTI, BHPOOHHITBI KOCMe-
THYHHX 3ac00iB, MequuuHi, TexHiNi. [lepepoOkor
XKHUpiB n0o0yBalTh TriinepwH, BHUII KapOOHOBI
KHCJIOTH, MUJIO, CTeapuH, 6araTto iHIMIHUX PEYOBUH.

bionociuna pons  ocupie. Ilpunm TNOBHOMY OKHC-
HEeHHI 1 T XuUpy B OopraHi3Mi BHIINS€THCSA BABIUI
Oinpme eHeprii, HiXk «BHpPOOIsA€e» Taka caMa Maca
Oinka um ByrmeBony. XKupwm BHUKOHYIOTH 1 iHIII
¢byHKknii B XHUBHUX OpraHiaMax, pPO3YHHSAIOTH
nesaKi BiTaMiHH.

BUCHOBKMU

EcTtepn — noxigHi kap0OHOBHX KHCJIOT, y MoOJIe-
Kyjaax skux atoMm linporeny kap0okcuiabHOI rpynu
3aMilleHHu#i Ha BYrJdeBOAHEBHH 3aJIMIIOK. 3arajib-
Ha ¢popmyaa ecrepiB — JCOOK'.

EcTrepn 3 HeBeJIUKMMH MOJIEKYJSIPHHMH MacaMu
€ 0e30apBHMMH JIeTKHMHU pifuHamMu, 31e0inpmoro 3
NPUEMHHUM 3anaxoM. Bonu Hepo3uuHHi y Boai, ane
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230.

231.

232.
233.

234.

235.
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PO3YHMHAKTHCA B OPraHiYHUX PO3YMHHHUKAX, 3a-
3HAOTh I'iApoii3y, ropsaTs Ha noBiTpi. Ecrepu yTBO-
PIOIOTHCS 3a pEeaKIiAiMHU MiX CIHpPTaMu 1 KapOOHO-
BUMHU Kucrnoramu (peakmii ecrepmpikamii). ix
BUKOPDUCTOBYIOTh y mapbymepii, KocMeTHIi, IK
Xap4oBi JOOaBKH.

Ectepu momupeHi B npupoi.

XKupu — ecrepu rainepuHy i BUOMUX KapOoHO-
BUX KHCIOT. PO3pi3HAOTH TBapuHHI H POCIHHHI
KUpu. TBapUHHI XHUPHU € MOXIJHUMH HACHUUYECHUX
KHCcIOoT, a pocamHHI (0mii) — HenacmueHux. Li
CHOJIYKM OKHCHIOIOTHCSA, pPO3KIAaJarTbCcsA IpHU
HarpiBaHHi, 3a NEBHUX YMOB TiJApoONi3ymOTh, a
HEHAaCHYCHI XKUPH IIe pearywTh 3 BOJHEM, rajore-
HaMH.

XKupu € HeBiJ'€MHOIO CKJAaZOBOK HANIOTO Xap-
YyBaHHA. IX BUKOPUCTOBYIOTb Yy MEAUIMHI, Xapdo-
Bill 1 JIeTKi NpOMHUCIOBOCTI.

I3 HaBegeHux dopmyn BMBEpPITL Ti, WO HasexaTb ecTepam, i gante
LMM CMNOJIYyKamM CUCTEMATUYHi Ha3Bu:

H H A ) CH CH ("//O
- - 3 2= N0
a) CH3-CHr-C B) 12 “ON g
0
FJ:. }Ai";:
} ‘\G“l\'_;#{]

CKNagiTb CTPYKTYPHI GOpMyanM MONEKyN TaKux ecTepis:
a) eTuneTaHoary;
6) etundopmiaty;
B) NponinoBOro ecrtepy mMypawmuHOI KMCAOTH.

Yn € isomepamu eTunmeTaHoaT i meTuaetaHoar?

Ha3BiTb cnonyKy Bigomoro Bam Knacy, wo € isomepom meTtundop-
miaty. TemnepaTypa KWNiHHA AKOI 3i CNONYK Mae ByTM HUXKYOM i
yomy?
3a maTepianamu IHTepHeTy abo iHWKUMK gxkepenamn iHbopmauii nig-
roTyWTe CTUCAI NOBIAOMNEHHA 33 TeMaMu «BUKOPWUCTAHHA ecTepis»,
«Ponb ectepis y npupogi».
HanuwiTb piBHAHHA peakuin:

a) ectepuodikayii 3a yyacTio 6yTaH-1-0/y i eTaHOBOT KUCNOTH;

6) rigponisy eTunnponaHoary.



236. CknafiTb piBHAHHA peakuil, 3a JONOMOrol AKUX MOXKHA 34INCHUTU
Taki nepeTBOpeHHA:

aJlKaH -> anKeH -> cnupT -» anvbperig -> Kucnota -> ecrep.

237. OxapaKTepusynTe CKAah MONEKYN KWUPiB. Yum pi3HATbCA TBEpAi
Xupu i pigki (onii)?
238. CKNagiTb CKOpOYEHY CTPYKTYpHY dopmyny MONeKkynu Tpurailepuay,
AKLW,O BOHA MIiCTUTb:

a) TpM 3aNMLWKN CTEAPUHOBOT KMCAOTH;

6) TpM 3a/UWKKU 0NEiHOBOI KUCNOTH;

B) 3a/IMLLIKN CTEapMHOBOI, 0N1€THOBOI Ta MacCASHOI KUCAOT.

239. HanuuwiTb piBHAHHA peakLii rigponisy TBepAoro Ta pPifAKoOro Xupis.

240. AIKy macy meTaHoAy noTpibHo B3ATU ana gobysaHHA 20,4 r meTunby-
TAQHOATY, AKWO BiAHOCHUI BUXig ecTepy cTaHOBUTL 80 %?

241. AKa maca po34YMHY HaTPil rigpoKcHay 3 MacoBOK YacTKoto ayry 25 %
BUTPAYAETLCA Nig Yac AobyBaHHA muaa i3 5 T 0oneiHOBOTO Kupy?

242. O64YUCNiTb Macy raiLepuHy, Lo YTBOPUBCA NPU B3aEMOLIT A0CTaTHbOT
KinbKOCTi Kanin rigpokeuay i3 10 Kr TpuoneiHy, wo mictms 2 % gomi-
WOK 33 Maco.

ONA AONUTAUBUX
HiTporniuepuH

Ectepn MOXKyTb 6yTW yTBOPEHI TaKOX HEOpraHiYHMMWU OKCUreHOBMIC-
HUMKW KucnoTamu. EcTep raiLepuHy i HiTpaTHOI KWMCNOTU, TpuUBiasbHa
Ha3Ba AKOro — HIiTPOrAiLepuMH, BUKOPUCTOBYHOTb ANA BWUIOTOB/AEHHA
AnHamiTy. CnosyKa € OAHIEl0 3 HaWCUAbHILIMX BUBYXOBUX PEYOBUH. i
npoMucnoBe BUPOOGHUUTBO NOB'A3aHe 3 iM'AM LWBEACbKOro BUHaxXiAHK-
Ka i nianpuemus A. Hobens (BiH 3acHyBaB npemito, AKy NisHiwe 6yno
Ha3BaHo HobeniBcbKol). BoaHMI pPO3UMH HITPOrNiLEpPUHY 3 Moro maco-
BOK 4ACTKOW 1 %, a TAKOX MiryNKku, WO MIiCTATb L0 CNONYKY, 3aCTOCOBY-
I0Tb Y MeAMLMHI AK CyAMHOPO3LWMpPoBanabHNUI 3acib.

HiTporniuepuH — ToKcuyHa oniicta pianHa 6e3 3anaxy. Cnoayky go-
6yBalOTb 3a pPeaKUiel MiLepuHy i3 CymilWwio KOHUEHTPOBAHMUX HIiTpaT-
Hoi Ta cynbdaTHOI KNCAOT:

C3Hs(OH)3 + 3HOIY0, (KOHL.) wAHeHH— csHs(OMOy); + 3H,0.
Mpw HarpiBaHHi abo cnabkomy yaapi HiTporniuepuH Bubyxae:
4C3Hs(0MO0,)3 -> 12C0,T + 6I4,T + 0,T + HOH,OT, AH< 0

(noTyskHy BMBYXOBY XBU/O 3YMOBJ/IIOE BWAINEHHA BEAMKOT KibKOCTI
rasis).
[V
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Byrnesogn. MoHocaxapunau

MarTepian naparpada gonomoxxe Bam:

LIYKOp —_

,

| o
j ByrneLb
[

Man, 86.
TepmiuHum

npuragaTtyn 3aranbHi BiAOMOCTIi Npo BYrnesoAu;
PO3WMPUTK CBOT 3HAHHA Npo BynoBy MoNeKyn i Bna-
CTUBOCTI T/1IOKO3MU;

[i3HATMUCA NPO CKAag i BNACcTMBOCTI GppyKTO3U.

Byraesoau. Halimomwupenimi B mpuponi
OpraHidYHI CHOJNYKH MAalOTh CKIajJ, SKUH Bif-
noBigae 3aranpHidd ¢opmyni C,H,,0,, abo
C,(H20), (m i T MaroTh 3HaAYEeHHS 5 1 Oidb-
me)'. Cepen HuUXx — muentinosza (ToloBHA
OpraHiyHa CKJaJoBa JEepEeBUHU), KPOXMalb,
HYyKOp, IIIKO3a. 3arajbHa Ha3Ba LHUX CIO-
nyk — eyenesoou — icuHye 3 XIX ctr. Bomna
NOXOJIUTH BiJ CIIB «Byrienb» 1 «Boma» (i
PEYOBUHHM YTBOPIOIOTHCS HPH MOBHOMY Tep-
MIi4HOMY pO3KJajJi BYTrJIeBOJAIB 3a BiJICYyTHO-
cTi moBiTps, maxn. 86).

ByraeBoaum MicTiAThCcS B yCiX XHUBHX OpPTaHi3-

po3knaa Max. Bu 3HaeTe, IO BOHH yTBOPIITHCS B 3ele-

BYIA€BOAY

HHX poOCIHHAX 1 JOeskux OakTepissX yHacliJOK

npounecy ¢orocunTesy. Cxema QoTOoCHHTE3Y

BYTJEBOAIB Yy POCIHMHAX:

BYFNeKUCAUM a3 + BoAa > BYrneBoAM + KUCEHb,

a y3aralbHeHe XiMidyHe pIBHSIHHSI —

H\

l’lCOg + THzO > Cn(HZO)T + n02

Cepen BYTIEBOAIB pPO3PI3ZHAKWTH MOHOCAXAPUOU

(1o HUX HanexaTh TIOK03a, GPyKTO3a, iHIII CHO-

NyKH), Oucaxapuou (Hampukmax, caxaposa, abo

3BHYAWHUNW 1YyKOp) 1 nomicaxapuou (XKpoxmanib,

nenrono3za). du- i monmicaxapuaum MOXYTh 3a3Ha-

BaTH TiApPOJIi3y 3 YTBOPEHHSIM MOHOCaXapuIiB.

1 . . . . .
BizoMi ByriaeBonu (K mMpUPOXHi, Tak i CHHTETHUYHi), CKJIad SKHX He
BiMOBiae HaBeAeHIH Qopmydi.
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I'noko3a
CsH 1,0,

Man. 87.
KynecTtep»KHeBsi
mogeni BigkpuToi (a)
i UMKAiYHOT (6) popm
MONIEKYIN TNOKO3M

! ®parMeHTH MO

w'askie C-C.

Jns ByrneBoaiB BUKOPHCTOBYIOTh, K IpaBHUIIO,
TpUBiaJdbHI Ha3BU, OINbIWIICTh AKUX Mae cydikc
-03a.

YV ubomy maparpadi po3rasHyTo HaWBigomimri
MOHOCaxapuIMu — TIIOKO3y i ppyKTO3Yy.

I'nwko3a. Ile oaun i3 HallBaX TUBIWIUX Byrie-
BoaiB. ['mioko3a, abo BHUHOTrpaIZHUH WYKOp,
MicTHTbCS y (pykTax, Medi, a B HEe3HauHIii
KiTbKOCTI — Yy KpPOBi JIOJAMHHU i TBApHUH.

byoosa  monexynu. Ximiuna ¢dopmyiaa TIIOKO-
3u — C¢H,,04. Cnonyka, Kk i anbAeriiu, BCTY-
mae B peakiliro «cpibHoro a3epkana» i moaidHoO g0
cnuptTiB yrBoproe ectepu. OTxke, B MOJNEKYIi Taio-
KO3W MawTh OyTuH BignoBigHI (GyHKHiOHAaNBbHI
rpynu (Ha3BiTh ix). lle migTBepaXye CTPyKTypHa
bopMyna CHONYKH:

C
21
H-C O H
J1
HO-C-H
41
H-¢ OH
H--C-OH
°CH,0OH

BoHa Bka3ye Ha Te, IO TIOKO3a € 1 ainb-
oezioom, 1 bacamoamomHum — CRUPMOM
(Monekyna MIiCTUTh N'SITh TiAPOKCHIb-
HuX rpyn). Taki cmonyku Ha3HBaWTh
aj pAEriJOCHUPTAMU.

®opMy MOJEKYyJIH TIIOKO3H, 300paxe-
HY Ha MaJwHKY 87, a, Ha3UBaWTh 6i0-
kpumoro. Y Takiih GopmMi MOJNEKYyIH CHO-
JAYyKHW ICHYIOTH JHLIE Yy BOAHOMY PO34YHHI,
OPUYOMY B AyXe He3HauyHidl KiTbKOCTI.

XapakTepHOIO GOPMOI MOJEKYIH TIO-
ko3u (y TBepAoOMY cTaHi # y po34uHi) €
yuxniuna (man. 87, 06). BoHa yTBOpPHOETH-
Ccs BHAacHnigoK B3aeMonii aromiB npu 361u-
KeHHI KiHIiB KapGOHOBOTO maHIiOra'.

JEeKYyJIU TTTI0KO3H MOXYTh 00€pTaTUCS HABKOJIO MPOCTUX
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LlikaBo 3HaTw
Hukaiuua
dbopma
MOJIEKYIH
TII0OKO3HU B
koH(popmamii
«Kpicao»
Mae
MiHIMaJabHY
eHepTilo.
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Atom Tigporeny OH-rpynu npu m'stToMy atomi
Kap6ony mnepemimyeTrbcsts no atoma OKcHUTeHY
anbAEriJHOI TPyNH 1 COJdydYaeThcss 3 HUM. ATOM
OkcureHy, sskuil 3anumusBcs 6e3 atoma [ixpo-
rety, 3'eqHyeTbcs 3 mepmuM atomoMm KapOGony.
Y pe3yabTaTi YyTBOPIETHCSH MECTHUYICHHUH
nukn i3 n'astu atomMiB KapOoHy i onHOrOo atoma
OKCcHUTEeHY:

eCH,OH ~ 6CH,0H
H>C—o0-8 b H 5C—qoH
nH / H .
“flon w/¥Vu & < G
HO)C—-¢C HO {f 2
H OH H OH
Bigkputa dopma HUKIiYHa (opMa
MOJIEKYJIH MOJIEKYJIH

Y nukniuyHiit popMi MOJNIEKYJIHU TIOKO3U TAKOX €
n'ste OH-rpyn, a anpaerigHoi rpynu Hemae.

PospizHalomb a- i S-hopmy monekynu 2n10Ko3u.
Akwo HoeoymeopeHa OH-zpyna (6ina nepwo2o
amoma KapboHy) i cycioHa OH-2pyna (6ina Apyzozo
amoma KapboHy) posmiweHi no oduH 6ik eid naowju-
HU YuKay, mo maky ¢opmy Haszuearome a-2/10K03010,
a AKwo no pi3Hi 6oku (ak 306paxceHo euwe) —
(3-2nt0Kk03010.

Y po3uuHi BigkpuTa popMa MOJEKYJIHU TIHOKO-
34 TMOCTiHO NepeTBOPIETHCS Ha HUKIIYHY |
HaBHaKU.

Disuuni  enacmugocmi. I'noxkoza —  Oinuid
nopomok abo O6e3bapBHA KpHUCTalidyHa pedYOBHHA
i3 comoakum cmakom. Cnonyka pobGpe po3uu-
HSIETHCS Y BOII.

Ximiyni  enacmusocmi. 'nroko3za BcTymae B
peakmii, xapakTepHi Xy 0araToaTOMHHUX CHUD-
TiB 1 anbJerinis.

Peaxyis 3a ywacmio ciopokcunvhux epyn. Y
NYXHOMY CepeJOBHINI TJIHKO3a, K 1 TIiNEepuH,
B3aemonie 3 kynpyMm(Il) rigpokcumom. IlponykTt
peaknii — po3uumHHa cnonyka Kymnpymy(II)
CHHBOTO KOJBODY.



Peaxyii 3a yuacmiwo anvoecionoi epynu. I'mo-
KO03a Jerko OKHCHIOEThCs. [lpu wHarpiBaHHi i1
pO34MHY 3 aMOHia4YHUM po3duHOM apreHTym(l)
OKCHAY YTBOPIOETHCS aMOHiIWHA Cilb TIIOKOHO-
BOi KMCJIOTH, a Ha CTIHKAaX MOCYJAMHHU 3'ABIAETH-
Csd TOHKUW Onumckyduid map cpibna (man. 70).
e peaknmis «cpibHoro azepkana». HaBogumo
BiiMOBifiHE XiMiyHe pPiBHAHHSA, BUKOPHUCTABUIHU
CKOpOUYEHY CTPYKTYPHY GOpMyay MOJEKYNIH
ITI0OKO3H:

CH,OH-(CHOH)4-C 2 + A£:0 + Neis Ty

TJIIOKO3a

-> CH,0H-(CHOH),-C* + 2Ac].

aMOHIN TJIHOKOHAT

Aunanoriuno naie Ha rnioko3y kynpym(II)
rigpokcun (mpu HarpiBaHHi), BIiTHOBIIIOYUCH 10
kynpym(l) rinpokcuay, AKHMH mMBUAKO NEPETBO-
poerbca Ha kynpym(l) okcun:

CH,OH-(CHOH)4- C;rn + 2Cu(OH), -->

H

TJIIOKO3a

-» CH,OH-(CHOH)4-C"yy + 2CuOH + H,0;
i'mokoHOBa KHCciIOTa'

2CuOH -*> Cu,0 + H,0.

JIABOPATOPHHMIA JIOCJIT Ne 15
B3aemopgia rnoKkosu
3 kynpym(M) rigpoKkcnaom

YV npo6Gipky Hanwuiite 2—3 Ma po34uHy HaTpiil rigpokcunay i
nob6asre 3—4 kpanni po3uuny kynpym(Il) cynedary. o ocany
kynpym(Il) rigpokcuay, mo yTBOpUBCs, AOodUUTEe 2—3 MO pPO34H-
Uy TII0K03u. Bwmict mpoGipku mepemimaiite. o cnoctepiraere?

' 3a HaABHOCTI HAANMUIKY NYTy YTBOPIOETHCA CiMlb i€l KHCIOTH.
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Ski opraHiuyHi CIOJNIYKH B3aeMOAIIOTH i3 KynpyM(Il) rizpokcugom
i3 TaKUM CaMHUM 30BHIIIHIM epeKTOM?

IIpo6ipky 3 peuoBmHamu oOepexHo Harpiiite. Cnocrepiraiite
HOSBY XOBTOrO0 OcCaay i MOCTYNOBY 3MiHYy iforo 3abGapBieHHsS Ha
yepBoHe. S ki iHmMI OpraHidHi CHOJNYKH BIiZHOBIIOITH CHOIYKY
Kynpymy(I11)?

3po06iTh BUCHOBOK I[OJO0 HassBHOCTI B MOJIEKYJi I'TIOKO3HM BIiAIO-
BiZHUX (QYHKIiOHAJIBbHUX TPYII.

[110KO3a OKUCHIOEMbCA | 8 XMUBUX Op2aHi3MaXx.
Mpu i MOBHOMY OKUCHEHHi 8udinAeEMbCA 3HAYHA
KinbKicme eHepaii:

CsH; 05 - — 6 co, + 6H.0; AH - -2870 k.
I'noko3a moaiOHO 10 ainbJerigiB MOXe€e BiJHOB-

nwoBaTucsa. Y pesynbTaTi il peakmii 3 BogHeM 3a
HasfBHOCTI KaTajlizaTopa yTBOPIOETHCSH MLIECTH-

ATOMHHH CIHPT — cOpOiT:
CH,OH-(CHOH)4-C" + H, CH,O0H-(CHOH)4-CH,0OH.
H
TII0K032a copbit

Cop6iT MICTUTHCS Yy BOAOPOCTAX, 0AraTbox sro-
nax 1 ¢pykrax, mMae cononkuit cmak. Crnonyka
HE 3aCBOIETHCA OPraHi3MOM 1 TOMY CIYyTYye
3aMIHHMKOM LYKpPY JJsf XBOPHUX Ha LYKPOBHUH
niaber.

Peaxyii  6podinna. Tax Ha3UBaWTh NEpPETBO-
pPEHHS OpraHiYHHX pPEYOBUH (BYTrJIeBOAIB) 3a
y4acTIO MiKpoopraHi3zmiB ab0o BUIINEHHX i3 HUX
bepMeHTIB.

Ilixg giero pepMeHTIB IPikKIXKiB TITIOKO3a y BOJ-
HOMY PO34YHMHI NOBIJIBHO NEPETBOPIOETHCA Ha €TH-
noBui cnupt. Haszea mporo mpouecy — crnupmo-
ge Opodinns. VIoro MOXKHA CHPOIMEHO OMHCATH
TAKUM XIMIYHHM PIiBHSHHAM:

C6H1206 -» 2C2H50H + ZCOZT
TIIKO3a €TaHoJ
Monounoxucie  6podinns ~ TINIOKO3W  CIHPUYUHSI-

I0Th MOJIOYHOKHUCII OakTepii:
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®pykKTOo3a
C6H1206

CeH 206 2CH;-CH-COOH.
OH
TJIIOKO3a MOJOYHaA KHCJIOTa

CnuproBe OpoOmiHHSA 3MaBHAa BUKOPUCTOBYIOTH
y BHUHOpoOCTBi Ta muBoBapiHHI. Momo4uHOKHUcCIE
OponinHs BigOyBaeThcs Mig dYac KBAIMEHHS
OBOYiIB, CKHCAaHHS MOJOKAa.

OpykTosa. I[sa cmonyka MicTuTthcs B 6aratpox
GpykTax, minoxax, mexi. ii inma HazBa — Ppyk-
ToBUUH nykop. ®pykro3za — Oe30apBHa KpHCTa-
Ni4yHa pe4OoBUHa, H0o0pe pO3YMHHA Yy BOAlI, CONOX-
ma 3a TIIKO03Y 1 3BHYaWHUN mykop (caxaposy).

dopmMmyna GpyKTO3H Taka caMma, IO H TIHOKO-
su> — CeH1206. OmHakKk MONEKYyJIHW OUX CHONYK
MawTh pi3Hy OymoBy. I'nmmoko3a i ¢pykToza —
CTPYKTYpHIi i3oMepu. Y mMonekyni pykTo3u Kap-
6oninpHa rpyna )C=0 cmonydyeHa i3 ABOMa pi3-
HUMHU 3aJIUIMKaMU:

CH,0OH

HO-C-H
H-C-OH
H-C-OH

®cH,0H

Ana Monexkynu ¢GpyKTO3H, SK 1 THIOKO3H,
XapakTepHa HukKJiduHa popma.

HoOyBaHHS MOoHOcaxapuaiB. [nMoko3y i Gpyk-
TO3y NOOYBAawTh, 3NIHCHIOYHU TigPONi3 MPUPOA-
HHUX PEYOBUH — KPOXMalK, UYKPY, LEIIOIO3H.

Bionoriune 3Ha4YeHHS 1 BUKOPHCTAHHSI MOHO-
caxapuaiB. [Ipu OKHCHEHHI TTIOKO3HU BUIAINAETHCS
HeoOXixHa Onsg opraHizMmy eHeprig. Lo cmomxyky
BUKOPHUCTOBYIOTH Yy MEIHUIHUHI SAK JETKO3aCBOIO-
BaHHUUH 1 KanopiHUW HPOAYKT HNPH CEpHEBii
HEeNOCTaTHOCTI, (i3MYHOMY BHCHaXEHHi; BOHA
BXOAHUTH JAO CKJIagy KpPOBO3aMiHHHUX pinmH. I3
TIIOKO3U y MPOMHUCIOBOCTI A00yBalTh ackopOi-
HOBY kucinoty (Bitamin C), Kaiapmidl TIIOKO-
HaT. ®pPYKTO3y 3aCTOCOBYITh y JiKyBalbHOMY
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243.
244,

245.

246.

247.

248.
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XapuyBaHHi; BOHa Jo0pe 3aCBOIETHCSI OpraHis-
MoM. ['nmiok03y i QpykTOo3y BHUKOPHUCTOBYIOTH ¥y
Xap4oBild MPOMHCIOBOCTI.

ByrieBoan — HalimomupeHimi B mpupoai opra-

HiYHI CHONYyKH, SKi YTBOPHIIOTHCS BHACIIIOK
¢botocunTe3y. ix 3aranbHa popmyna — C,(H,0),.

ByrneBoau nmoninsgioTh Ha MOHOCaXapuIH, JHuca-
xapuau i monicaxapuau. HaBak TUBIMIUMH MOHO-
caxapujgaMu € THKo3a i ¢Gpykro3za. Monekynu
HUX CHOJYK MOXYTh mepeOyBaTu y BIAKPHUTIH Ta
uuknivuiit popmax.

I'nmioko3a i GpykTO3a — KpPHUCTaANidHI PEYOBHUHH,
nobpe po3duHHI y BOAi, COMOAKI Ha cMak. [m0Ko03a
BCTynae B peakuii OKHCHEHHS, BiJHOBIEHHs, Opo-
NiHHSA.

MoHocaxapuau n100yBamTh TiAPOJNi30M HPHUPOL-
HUX PeYOBUH. [ MI0OKO3y i ppyKTO3y 3aCTOCOBYIOTH Y
Xap4yoBill HIPOMHCIOBOCTI, MEJUIIMHI, OPTaHIYHOMY
CHHTE3I.

AKI CNONYKWM HasuBaloTb BYrneBogamu?

Cknag mosekyn mypawuHoro anbgerigy CH,0 i ouTtoBoi Kucnotu
CH3COOH Bianosigae 3aranbHii ¢opmyni syrnesogis C,(H,0),. Yn
MOMKHA BBa)KaTW Ui CNOAYKM Byrnesogamu? Yomy?
AKMMUM XIMIYHMMK peaKLiaMU MOXKHA BUABUTU B MOJIEKYJTi T/TIOKO3MU;
a) rigpoKcuabHI rpynu;
6) anbaerigHy rpyny?
O6uncniTb MacoBi 4YaCTKM eflemMeHTiB y MoHocaxapuai (apabiHosi)
€5M100°5-
Y AKin maci Boan noTpibHO Po34MHUTK 50 T rNOKO3M, WOb BUFOTOBK-
TU PO34YMH i3 MACOBOK YACTKOK L€l peyoBuHU 25 %?

O6uynCniTb MacK PO3YMHIB TNHOKO3M 3 Ti MAacoBMMM YacTKamu 5 i
25'%, wo HeobxigHi gna npuroTyBaHHs 200 r 10 %-ro posyunHy Ui€l
CNONyKM.



249. flka maca cpibna yTBOPOETbCA NPU OKUCHEHHi 0,4 MOAb TNOKO3MU
Hag/IMWKOM aMOHiaYHOTO pPO34YMHy apreHTym(l) okcuay?

250. AKuit 06'em Byrnekucaoro rasy (H. y.) BUAIAUTLCA NPU NOBHOMY nepe-

TBOpeHHi 90 r rNOKO3N Ha cNUpT Nig Yac 6popgiHHA?

251. Y pe3ynbTaTi MONOYHOKMUCAOrO BPOAIHHA TNOKO3WM yTBOpMAOCA 3,6 T

MONOYHOT Kucnotn i 3anuwwunocb 8,4 r rawkosn. 064MCHiTb BiA-
HOCHUI BUXi4 KUCNOTWU.

BAA ponutameux

Pubosa i gesokcupubosa

Pnb6osa CsH1005 i gesokcupubo3za CsHip04 € BaXKAMBUMUM MOHOCAXaA-
pugamu. 3anuWKKN UUKAIYHKUX dopmM X MONeKyn BXOAATb A0 CKaagy
MONEeKYN PUBOHYKNETHOBUX | 4,e30KCUPUBOHYKNETHOBUX KUCAOT.

Monekyna pes3okcnpnbosm mictutb Ha oaumH atom OKCUTeHYy MeHuwe,
HiXX MoneKkyna pubosu; y HiM 3amicTb rigpokcunbHoOi rpynu 6ina apyroro
atoma KapboHy nepebyBae atom TligporeHy:

H.,i//0 H,i"O
i A
HAC-OH HWAC-H
HAC-OH H-~C-OH
H"CI-OH H-'c-OH
5CH,0H 5CH,0H
pubosa ne3okcmpubosa

(3BepHiTb yBary: cknag monekynn gesokcmpubosnm CsHio04 He BianoBi-
[a€ 3aranbHin dopmyni Byrnesoais.)

Li moHOocaxapuaun cxoxXi 3a BNaCTUBOCTAMM i3 TJILOKO3010.

Oncaxapugu. Caxaposa

Martepian naparpada ponomoxxe BaMm:

Ai3HATUCA NpPO CMONYKM, AKIi HasMBalOTb AMcCaxapu-
namu;
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3'acyBaTu cknag i 6ya0BY MOJIEKYM Caxaposu;
npuragaTu BNAacTUBOCTI caxaposw;

NOBTOPUTKU BigomoOCTi Npo AobyBaHHA i 3aCTOCyBaH-
HA Caxaposwu.

Hucaxapuau. Y pOCIMHHOMY i TBapuUHHOMY
CBITI TpamasOThCs BYLJIEBOIM, 3arajibHa Ha3Ba
SKUX — Oucaxapuou. Ilig wac Tigponi3y TakKuXx
BYTJIEBOAIB 13 KOJXXHOI MOJEKYIH YyTBOPIOIOTHCS
OBl MOJEKYJIH MOHOCAXapHAOy.

JAucaxapuagaMu Ha3uMBaKTh BYIJIEBOAH, MOJIEKYJIH SKHX
CKJIAJalThCH i3 I1BOX 3aJMIIKIB MOJIEKYJ OJQHOr0 ado pi3-
HHUX MOHOCaxapuiaiB.

Hucaxapunu
Ci12H2204,
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Jo HaliBaXJNMUBIWIMX JUCAXapUAiB HaAJIEXaTh
caxaposa, JaKTo3a i MalnbTo3a. BOHU MaOTh OHa-
koBy xiMiuny ¢popmyny C,,H,,0, i € i3oMepamu.

I3 caxapozoro BM pokIagHO O3HAWOMHIHCSA B
9 knaci. o peyoBuHY 3a3BUYall HA3UBAKOTh IIYK-
pom. HaiiGinbme caxapo3u B HYKPpOBOMY OYpsIKYy
I IyKpoBiil TpocTHHI (MacoBa 4acTKa CIOJNYKH B
nux pociumHax Mmoxe csaratru 20 %). Caxapo3sa
TaKOX € B JIUCTiI W cokax aepeB, QpyKTiB, OBOUiB.

Jlakmoza (MOJTOYHHH LYKOpP) MICTHTHCS B
Mounoni (kopos'suomy — 4—5 % 3a wMmacolo,
xKiHoyoMy — 5—8 %), MoOJOuHIH cupoBaTMUi.
Ie#t nucaxapug Malxe BTpHYI MEHII COJOJIKHUH,
HiX caxapo3sa.

Manvmosza (cOTONOBHA LYKOp) HassBHAa B IpO-
pociaux 3epHax sYMeHI0 (cononai), oOpraHizMmax
TBapuH. 3a COJOAKHMM CMaKOM TpPOXH TIOCTY-
HaeThCSA caxaposi.

Y unsromy nmaparpadi po3rnsHyTo OyZOoBY Mole-
KyJdd caxapo3W 1 BJIACTHBOCTI Ii€l CHONYKH.
Martepian mpo 1akKTO3y i MailbTO3y pO3MIIO[EHO
nig pyopukow «Jnsg TONUTIHBUXY.

Caxapo3a. KoxHu# 13 Bac 3Hae, mjo caxaposa €
KPUCTAJiYHOI PEYOBUHOIO, MA€E COJNOAKHUN cMak
i nobpe po3uyHHAETHCSA y BoAi. Po34YMHHICTSH
HyKpY 3 MNIABUIIEHHAM TeMIepaTypu ICTOTHO



Caxapo3sa
CirHarO]]

3pocTae. SIKOmO AyXe KOHLUEHTPOBAHUHN rapsyui
po3unH (IYKPOBHH CHPOIN) OXOJIOAHMTH, TO BIH
cTae mepecuyeHUM. Kpucranuku nykpy nodyumHa-
I0Th 3'ABAATHCA B HBOMY HE oJapa3y, a uepes
3HaYHUU NPOMIXOK yacy (BiZoMO, IO BapeHHS
iHONI «3amyKPYETHCAN).

Ilpu HarpiBaHHI IyKOp MIaBUTHCSA I NMOYUHAE
HOCTYNOBO po3Kkjgajgatucs. Po3nnaB unykpy npu
OXOJOJXKEHHI NMEepeTBOPIOETHCSH HAa Kapamelb —
CKJIONMOAIOHY CyMiIl pe4YOBHH, sSiKa PO3UYHUHAETH-
csy BOAI.

Caxapo3a — BaXJUBUH Xap4yoBUU HPOAYKT,
AKUH JIETKO 3aCBOIETHCA OPraHi3MOM.

Bbynosa Moaekyam. Monekyna caxaposu
Ci,H,,0, ckimamaerbcs i3 3aJMIIKIB HUKIIYHHX
bopM MOJNEKYJ TIIOKO3H i PPYKTO3H.

YmeopeHHA MoseKynu caxapo3u MOMHA yasumu
AK pe3ynomam eidwjenneHHa MmMoneKkyau eodu eid

deox monekyn — anoKo3u (a-gpopma) i ¢ppykmosu
(S-popma) — 3a paxyHoK OOHiei 2iOpoKcunbHOi
2pynu  KOMCHOI MosneKynu:
6 CH,0H
iCH,OH
Y "
2c 1
Ho /9°
YCH,0H
> -2 v T4'6
H OH OH H
3aNULLOK 3aNULLOK
MOAEKYAU TAKOKO3U MOAEKYAH ¢pyKT03M

Ximiuni B1acTuBocTi. YuacTh caxapo3u B XiMid-
HUX peakIigX 3yMOBJeHa OCOOJIMBOCTIMHU OYyJOBH
if MOJNEeKynH — HasIBHICTIO IBOX HUKIIYHUX (par-
MEHTIB, @ TAKOX KINbKOX TiIPOKCUJIBHUX TPYI.

Peaxuyin zioponizy. Caxapo3a, Ha BiAMIHY BiX
MOHOCaxapuaiB, mix xpieo ¢GepmeHTiB abo 3a
HarpiBaHHS i3 CUJIBHUMHU HEOPraHIYHUMHU KHCIIO-
TaMu 3a3Hae rigponizy. Ilpm mpomy i3 KOXHOI
MOJIEKYJIH JHUCaXapUAY YTBOPDIOITHCS MOJEKyJa
TIIOKO3U I MOJEKyJa pPYKTO3H:

k abo I, H*30.

caxapo3a + Boga rnwKkosa + GpyKkTo3a.
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Peakuii 3a yuacmio  2iOpoKcuibHuUx  Zzpyn.
OCKinBbKM B MOIJEKYJiI caxapo3W MICTAThCHA
TiIPOKCHIBbHI TPyNH, CHONYyKa BCTyIae B peak-
nii, XxapakTepHi aAns 0OaraTOAaTOMHHX CHHUPTIB.
Caxaposa B3aemoxie 3 rigpokcuaamu Kansnmir,
Kynpymy(Il) 3 yTBOpeHHSAM CHOJNYK, 3arajibHa
Ha3Ba AKHX — caXxapaTH.

NABOPATOPHUW A0OCNIA Ne 16
Peakuia caxapo3swu
3 kynpym(ll) rigpokcugom

Y npobipky HanuiiTe 1 M3 po34MHY HaTpill rizpokcuny i no6aste
4—5 xkpamens po3uumHy kynpym(Il) cyasdpary. o yTBOpeHOTO
ocany kynpym(Ill) rigpokcuay monuiite 1—2 MI BOIZHOTO PO3UYHHY
nykpy 1 mepemimaiite cymim. o cmoctepiraere?

Harpi#ite npobyTuit po3uymH n0 KuUNiHHSI. YU yTBOpPHETHCH
kynpym(l) oxcug?

3po0iTh BUCHOBOK IOJXO0 MOAiOHOCTI caxapo3u 10 6araToaTOMHHX
CONHUPTiIB, a TAKOX 3MaTHOCTI CHMOJNYKH BUSABISITH BiJIHOBHI BIIaCTH-
BOCTI.

Okucnenna. Ha BigMiHY BiJg TIIOKO3H caXapo-
3a He € BITHOBHHUKOM. BoHa He mae peakuii «cpib-
HOTO pa3epkana» W He BigHoBIWEe Kynpym(II)
TiIpOKCUAY, MO CBIAYUTH HOPO BIiJCYTHICTH alb-
gerigHoi rpynu B ii MONEKYyTi.

[loBHe OKHCHEHHS OpPTraHiIYHOI PEYOBHUHH BiI-
OyBaeTrhcsa nmpu ii ropinHi. Llykop ymaeTscs min-
HalUTU, SKIO Ha HOro rpyaoyky MNOMEpPEAHBO
Hacunatu Tpoxu xpom(lll) okxcumy abo momeny
Bix nmurapku. (Y momeni micTtaAThcs couni JliTiro,
mo, Ak i xpoMm(IIl) oxcua, € katanizatopamu miei
peaxmii.)

Peakuyia Oeziopamauii. KoHIeHTpOBaHa CYJb-
dbaTHa KHCIOTA, MalOUYH BOAOBIZOMUpPHI BIACTUBO-
cTi, o0Byrmwe caxaposy (man. 88). CmpomeHa
cXeMa LbOT0 HEPETBOPEHHSA:

C,,H,,0, << g-\ 12C + 11H,0.
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| H,S0, (KoHL,.)

y

LyKop

JodoyBanusa. Caxapo3y BHPOOIAIOTH
Yy BENHUKIH KIiABKOCTI i3 LYKPOBOTO
Oypsaky i nykpoBoi Tpocturu. I[Ipo Te,
SK 3OIWCHIOIOTH LEH Hpomec Ha 3aBO-
nax, imunocs B 9 kxmaci. I[Ipomurty
CTPYXKY HYKPOBOTO OypsAKy oOpoOms-
I0Th TapsAa4oi Boaow. JloOpe po3unHHI
peYyoBHMHH, y TOMY 4YuCIi H caxapo3sa,
e nepexoAsiTh y po34uH, a iHmi (0inkwH,

KPOXMajib) 3aJUINAKTHCI y KIITHHAX

Man. 88.
LerigpaTauia
LYyKpy

pocnuHu. Ilicns mboro A0 pO3YHUHY
no0aBIAOTH cycmeH3il0 BamHa. Kanpmid rigpok-
CHJI pearye 3 OpPraHidYHUMH KHCIOTAaMH, IHIIUMH
peYOBHHAMH 3 YTBOPEHHSIM MalOPO3UYMHHHUX CIIO-
IyK, a caxapo3y MNEepeTBOpPIOE HA PO3YHHHUHU
Kanpuii caxapat. JoOyTuit po3duH QinbTPYyoOTH i
NpONYyCKalwTh y HBOTO BYIJIEKHUCIHUH ra3, SKUH
pearye 3 KanbpUili caxapaToMm 1 3aJHIIKOM BalHa.
[ponyxTu mux peakniii — caxaposa # ocajx Kaiab-
niii kapbonaty. Po3umH caxapo3m QiIbTPYIOTH,
JOMNAaTKOBO OYHI[YIOTh 1 BHMApIOTH. I3 HBOTO
KPHUCTANi3y€eThCI LYKOP.

YkpaiHa € oOHUM i3 Hali0inpmWUX BUPOOHHUKIB
OYKpy y cBiTi. ¥ Hamiid kpaiHi mpanioe moHanm
100 myxposBux 3aBoxiB. OOcar ix mpoaykmii
OIOPOKY CTaHOBHUTH Bixg 1,5 mo 2 MuH T.

3acTtocyBannus. Caxapoza — BaXJIHUBHUH Xxap-
yoBUHW mpoaykT. Kpim rTtoro, i3 miei cmonyku
iHOAl BUPOONAIOTH COUPT, ACSAKI MOBEPXHEBO-aK-
THBHI PEYOBHUHH.

Aucaxapuam — BYIJeBOJH, MOJEKYJIH SKHX
CKJIAaJalThCcA i3 ABOX OJAHAaKOBHUX a0o0 pi3HHX
3aJUMIIKIB MoJieKyJ MoHocaxapuaiB. Jlo nucaxapmu-
AiB HajJexXaTh caxapo3a, JaKTo03a i MaJbT03a; BOHU
MawTh popmyay C1,H;,,0, i € i3omepamu.

Caxapo3a, a6o 3BUYaiiHui nykop, — 0ijga kpuc-
TajJiyHa pe4YOBHHA i3 COJOAKUM CMAaKOM, siKa 100-
pe po3uyuHHAETBCA y Boai. MoJiekyjga caxapo3u
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CKJIaZa€eTbcs 13 3aJUWMKIB MOJEKYJ TIIOKO3H 1
¢bpykTO3H (B HUKIIYHUX popMax).

3a meBHUX YMOB caxapos3a 3a3Hae rigpouisy,
NEepeTBOPIOIOYNCH HA TIIOKO3Y i GpyKTO3y, B3aeMo-
i€ 3 TiApOKCHIAaMH JACSIKHX METAJTI4YHHUX eJIeMeH-
TiB, a NpW HarpiBaHHI po3kiuanaerbcsi. Caxapo3sa
He BHUSBJISE BITHOBHHUX BIAaCTHBOCTEII.

Ilykop mo6yBarmTh i3 NPHUPONHOI CHPOBHHU Y
BeNHKiit KinbkocTi. loro BUKOPHCTOBYIOTH AK Xap-
9YOBUIl NPOAYKT, NOOaBISITH y KOHIUTEPCHKI
BUPOOH. I3 NyKpy BUPOOASIIOTE YaCTHHY CHHUPTY.

252. [o AKkoi rpynn BYrneBOAiB HafNeXUTb caxapo3a?

253. 3icTtaBTe caxapo3y i rntoKo3y 3a ¢isMYHUMM | XiMIYHMMUM BNACTUBOCTAMMU.

254. Hanuwitb XiMiYyHi piBHAHHA, AKi BiANOBIAAOTb TaKMM NepeTBOpPEH-
HAM, | BKa)XiTb YyMOBM nepebiry peakuyin:

caxaposa rNIOKO3a -> eTaHo.

255. 3a maTepianamu IHTepHeTy abo iHWKMMKN axepenamu iHpopmauii nia-
roTynTe cTucne NOBIJOMAEHHA NPO BUAM UYKPY, AKI HagxopAaTb A0
TOProBeNbHOI Mepexi.

256. 0O64ncniTb macoBy YacTKy KapboHy y BONOromy LYKpi, AKLWO macoBa
YacTKa BOAM B HbOMY CTAaHOBUTb 5 %.

257. AIKy macy caxapo3u noTpibHO po34ynmHMTK y 350 mn Boau, wWob maco-
Ba YacCTKa Caxapo3Mn y po3yuHi ctaHoBuna 12,5 %?

258. AKi macu uUyKpy i MOro BOAHOTro pPO34YMHY 3 MacoBOl 4YacTKkot 10 %
noTpi6bHo 3miwaTtn, wob surotosnTn 200 r 20 %-ro po3UmnHy?

259. TMig 4ac rigponizy geAkoi macu caxapos3n yTBopwuaaca yaBivyi meHLwa

maca rnwKkosu. O64YncniTb BiAHOCHUI BUXiZ TNHOKO3MU.

AN AONUTAUBUX

ManbTto3a i 1aKkTo3a

ManbTo3a i NaKTO3a — KPWUCTANiYHIi pPevyoBWHMW, CONOAKI HaA CMaK.

ManbTo3a A06pe PO3YNHAETLCA ¥ BOAI, a 1AKTO3a € MaslopPO34YnHHO. Li
auvcaxapuaum matoTb Taki cami popmynm, wo ” caxaposa, — CAIA01r.
Monekyna mManbTO3M MICTUTb 3aNUWKW ABOX MONEKYN TNHOKO3M, @ Mone-
KyNa NaKTO3M — 3a/MIWIKNU MOJIEKYN TaNaKTO3W i TNIOKO3MK:
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CH,0H

I | | [\OH H/C
9 °\H H/9 °\OH HO/9 °\0"c—-p ni
2\ oH I-'j/qca’ H HC \(;lH I'-'|/n 4 on
H(‘)\qc ¢’ C H % C C % « TNOKO3a
I 1 I I 1
H OH H OH H OH
a-rNMKo3a a-rNKo3a

pP-ranakTtosa
NaKTO3a

Mpw rigponisi UMX BYrn1eBoOAiIB YTBOPKOOTbLCA BiANOBIAHI MOHOCaxapugu:
ManbTo3a + BOA4A —» FNIOKO33a;

ManbTO3a

NaKTo3a + BOAa -» rNOKO3a + rasakTosa.

Ha BiamiHy Big MmoneKynu caxaposu UWMKNiIYHI dopmMM MONEKYN Malib-
03X | NaKTo3W 34aTHi nepeTBOptoBaTUCA Ha BiaAKpuUTi dopmu, aKi
MiCTATb anbaeriaHy rpyny (man. 89). Tomy manbTo3a i N1aKTO3a OKUCHIO-
toTbcA cnonykamu ApreHTtymy i Kynpymy(ll) 4o BignoBigHMX Kucnor.

CH.OH CH,0H
+— 11—

H £ O, n H £ OH

v/,1, A ,0

H H
w\9 y/w\9 Man. 89.

R i f BiakpuTta dpopma
H OH H OH

MONEKYIN Ma/ZibTO3U

J1akTO3y BMAiINAOTb i3 MONOYHOI CMPOBATKKU, a ManbTo3y A06YBalOTh,
34iMCHIOYN TigpoNi3 Kpoxmanto.

J1aKTO3y BWUKOPUCTOBYIKTb Yy AUTAYOMY XapuyyBaHHi. Ha BiamiHy Big
iHWKMX AMcaxapuAaiB BOHA HerirpockoniyHa 1 TOMYy CAYyrye HanoBHBA-

Yyem npu BUTOTOBAEHHI NiKiB Yy BUrAAAI NOPOWKIB i Nniryaok. ManbTo3a €
[KoMnoHeHTOM MNOMXMBHUX Cymillen y mikpobionorii.

51HI MNonicaxapuaun.
Kpoxmanb i uentonosa

Martepian naparpada AonomMoxxe BaMm:

OTPpUMATK HOBY iHPOpPMaUitlo NPoO nonicaxapuau;
3'acyBaTn H6yo0BY MONEKY/ KPOXManto i Lentonosu;
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npuragatv BAACTUBOCTI KpOXmant i UeNntnosu,
chepu ix 3acTOoCyBaHHA.

Homicaxapuau. Cepen ycix OopraHidHHX pedo-
BHH, SIKi € B Tpuponi, HalWbimpme (3a Macomw)
noaicaxapuois.

Moaicaxapuaamu HaA3MBAIOTh BYIJIeBOIH, MOJIEKYJIH AKUX
CKJAJalThesd i3 0ararbox 3aJMIIKIB MOJIEKYJ MOHOCaxa-
punis'.

HaliBaXnuBiIMMHU TmoJicaxapujaMH € Kpox-
mane 1 yemonoza. i mpuUpomHI mMONiMepH MaloTh
Hoaicaxapuau onHakoBy 3aranbHy Qopmyny (C¢H,00s),, aune
(C6H1005)n 3HAa4YEHHS 1 OIS KOXHOI CIOJNYKH HepeOyBaioTh y
NeBHOMY YHCJIOBOMY iHTepBali.
Kpoxmaas. I3 micro peyoBHHOI BH O3HAHOMHU-
nucs B 9 xinaci i 3HaeTe, IO BOHA YTBOPIOETHCS B
Kpoxmaas nucTi 1 cTebirax pOCIHMH YyHAcCHIIiJZOK MHpoUecy
(CH19O5)n dotocuuTE3Y:
6C02 + 61120-A-> CoH]zOB + 602,
HCGH]206 (C6H1005),, + HHzo.
KpoxManp HaKOHMYYyEThCS B 3epHaxX, HaciHHI,
6ynb0ax Ta KopinHi pocnun. Moro Macosa uacTka
B Kapromni csrae 25 %, mmeHWYHOMY Oopomi-
Hi — 75 % , puci — 80 % .

KpoxManp HaJeXHUTh I0 TaK 3BaHUX
pe3epBHUX MoJicaxapuiiB pPOCIUH.
BiH «mocravae» eHepriro pOCIMHHHUM
KJIIITHHAM 1 CIYTy€e AJid HUX «OyniBesb-
HUM» MaTepianoMm. Ilpum 3amMouyBaHHI
3epHUHM BinOyBaeThCs TiAPONi3 KPOX-
MaJl0 3 YyTBOPEHHSAM BOJXOPO3YMHHUX
BYTJEBOJXIB, HEOOXiIMHUX AN i1 mpopo-

CTaHHS 1 PO3BUTKY POCIHHHU.
KpOXMaJTB CKJIaga€ETbCA i3 Ayxe

Man. 90. . .

YacToukn IpiOHUX OKpPYIJIHX 4YacTO4oKk Oimoro
KapTONAAHOTO KPOXManio konpopy (man. 90). IIpu po3rtupanHi
(ayxe 36inbweHo) HOro manbOsAMHU BiIYyBA€eThCs JIETKeE

! KinpkicTh TaKHMX 3aIMIIKIB MOXE CATATH KiJbKOX THCAY.
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NOCKPUINYBAaHHS BHAcClilOK B3a€EMHO-
ro teprts vactodok (3epen). Kpox-
MaJib HE Ma€ 3amaxy i cMaky, HE po3-
YUHACTHCSA B XOJOAHIH Boxmi, a B
Temjliif yTBOpIO€ KONOINHHH pO3UYUH
(kpoxMalbHUH KIeHcTep).

Cknao i 6yodosa moaexyr. Kpox

Malb € CyMIIIIIIO JBOX MmoJjicaxapu-

Man. 91. I1B  —  amino3u W amMiIONeKmuHy.
bynoBa mosekyn aminosu (a) AMino3a MICTHThCS BCEpPEAHMHI 3€peH
n aminonektuny (6) KpOXMajllo, aMiTONEKTUH — y IX 000-

JTOHKax. AMINONEKTUHHY B KpOXMalli
B KiJibka pa3iB Oinbme, Hix amMino3u. Moueky-
AU LOUX CHONYK CKJIAaJamwThCcs i3 3alUIIKIB
HUKJIYHUX MOJEKYJ TJIIOKO3H, JAOBIi JaHLIOTH
SKHX 3aKkpydeHi B cnipani (max. 91). Monekynu
aMiTONMEKTUHY 3HA4YHO JOBNIi, HIiX aMmMino3u, i
MAalOTh PO3TallyXEHHS.

AMino3a po3uyuHAETHCH y BOAI 3 YTBOPEHHAM
KOJOTMHOTO0 PO3YHUHY, aMIiJONEKTHUH € HEPO3UHH-
HuMm. [Ipu noGaBIsHHI A0 KpoXMaJj Tenaoi Boau
000nM0HKHM HOro 3epeH pyHHYIOThCs, aMijo3sa
NEePEeXOJUTh y PO3YUH, a aMIiJIONEKTHH JIMLIE Ha-
Opsikae.

NABOPATOPHWUI AOCAIA Ne 17

BigHOWEHHA KpoXmanio A0 BOAU

Hacunte B mpoOipky Tpoxu kKpoxmagi (mob BiH Jeab MOKPHUB i1

nHO), nob6aBTe 4 My BoAau i mepeMimaiite cymim. Yu po3duHAETHCH

KpoXMalb y XONOAHINH Boxi?

Ob6epexHO, CTPYWYHYH cyMmim, Harpiiite BMicT HpoOipku no

icuninugs. CnocrepiraiiTe yTBOpPEHHS KOJNOIAHOro po34uHY (KpOX-

MaJbHOIO KielicTtepy).

I[TomicTiTh MpOOIpKY B CKIASHKY 3 XOJOJHOKI BOJXOIO IJIsI OXOJIO-

IOKEHHs KielcTepy.

VMmicT nppOipku 30epexiTh AT HACTYNHOTO JAOCIHIAY.

Ximiyni  enacmusocmi. llpu HarpiBaHHI KpOX-
Majlb, Ha BiIMIHY BiJ caxapo3H, He NJIABUThCS, a
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po3knagaerbcsa. llell ckmaxgHuil npomec 3aBep-
OyeTbHCS OOBYTNIOBAaHHAM PEYOBHHH.

Ilig niero pepmMeHTIB 200 IpU HATpiBaHHI 3 pPO3-
0aBIeHMMHU HEOPraHIYHMMH KHCIOTaMu Binby-
BA€THCA 2i0poni3 KPOXMAIIO:

K a00 i, H30,4
Kpoxmanb + BoAa —TrNKO3a.

e 3anumiTh cXeMy TiApoNi3zy KpOXMaixio, BHKO-
puUcTaBmU XiMidyHI GOPMYIH CHONYK.

Kpoxmanps morpannsie B OpraHi3MHu JIOJUHHU i
TBapuH i3 ixero. Moro rigponis modmHaeTHCA B
poTOBiIH HMOpPOXHHHI (3a ydacTio pepMEeHTY aMi-
Ja3m) 1 3aBEepHIYETHCS B KHCIOMY CepeIOBHIII
OIIyHKa.

Fidponiz kKpoxmanto 8i0bysaemocs 8 Kinbka cma-
aiti:
KpPOXMasb -> 0eKCMPUHU -> MAs1bmo3d -» a-2110K03d.

Mpodykmu 4acmkogo2o pPo3uiensneHHa KpoxXma-
mo — dekcmpuHu (C.Hyg0s), —- marome meHuwly
MOJIEKYAAPHY MACY, HiX Kpoxmanb, 00bpe po3yuH-
Hi'y 800i Ui momy neauie 30C680HHMbCA OP2AHI3MOM.
BoHu ymeoptorombsca npu cMaxceHHi Kapmonsni, Kpyn,
8UMNIKaHHI xniba. Cymiw npodyKkmie 2i0posi3y Kpox-
Maso — 0eKCMpUHi8, Maabmo3u i 2/110K03U — HA3U-
8aromMb namokoro. li sukopucmosyloms y xap4ositi
npomucso8ocmi.

Peaxyia 3 inodom. Slkmo B KONOiZHUH pPO3YUH
KpoxManio 1o0aBUTH PO3YUH Hody, To Horo Gype
3abapBieHHs 3MiHHThCS Ha TeMHO-cuHe. [lpm
HarpiBaHHi g0 100 °C me# konip 3HUKAE, a MpPH
OXOJOJXKEHHI 3'ABAA€TbCA 3HOBY. 3a3HAUYUMO,
o0 JHCaXapUAM 1 MOHOCaxXapuaHW Ima Hon He
I1I0Th.

JleKcmpuHu no-pisHomy 3miHOI0OMb 306apeneHHsA
po34uHy Uody. 3anexHO 8i0 008MUHU MOAEKYA
nonicaxapudise 80HO Moxce bymu 8i0 cuHbo20 00
Yep8OHO-b6Yypo20 abo #08mMoeo.



NABOPATOPHUW AOCAIA Ne 18
BnactusocTti Kpoxmanio

Po3ginites BMicT mpoOipku i3 momepeaHLOTO JOCHigy Ha JBi
YaCTUHU.

Jlo onHiel yacTHHU KOJOIAHOTO PO3YHMHY N00aBTE OJHY Kpamik
Honunoi HactosHku. Il[o cmocrtepiraere? Harpidite piguHy 10
kuniHHg. Yu 3MiHweThes i1 3ab6apBiacHHA? OXonoaiTe mpoOipky.
Slkoro konbopy HabOyBae piguna?

Jo npyroi 4acTHHHM PO3YHHY KpoxMailo nobaBTe cBixooeamxe-
Huii kynpyMm(Il) rigpokcun. Uu «po3umHsIETHCA» LeH ocan y pixu-
Hi? Harpifite cymim. UYH OKHUCHIOETHCSI KPOXMalb CHOJNYKOI
Kynpymy(11)?

3anumiThs yci cmocTepeXeHHs 1 3p00iTh BUCHOBKHU.

Jobyseanns. Kpoxmans no00yBawTh y TNPOMHC-
JOBOCTI MepeBajXHO 13 KapTomiai # KYKypyA3H.
CupoBUHY TNOAPiOHIOWTH, OOpPOOIIAITH XOJOJI-
HOI0O BOJOIO, SKa «BUMHUBAa€e» 3epHA KPOXMaNlo. ix
BiAAiNAIOTh BIiACTOIBAaHHAM abo LEHTPHUPYTY-
BaHHAM.

3acmocysanns. Kpoxmanp — BaXJIUBHU Xap-
YOBUH MpoAyKT. BiH € cupoBHHOI0 1i1s goOyBaH-
HS TJIIOKO3HM, JIEKCTPUHIB, NaTOKH, ETHIOBOTO
cnupTy. Moro Takox BUKOPHCTOBYIOTH HPH BHIO-
TOBJEHHI mamepy, TEKCTHJIIO, OEsIKHUX IJlacTMac,
y monirpadii, ToMamHbOMY TOCHONAapPCTBI.

Henwnoza — «OyamiBenbpHHI» MaTepial poc-
AuH. I3 nmiei pedyoBUHH yTBOpeHI OOONOHKH KIi-
TuH. Ha#iGinbme nenwnao3u B 60aBoBHi (i1 BMicT y
HacCiHHI POCJIHMHHU CTaHOBUThL 95—98 %), nboHi,
pPi3HOMAHITHUX POCIHHHHX BOJIOKHaXx. JlepeBuHa
B cepenqHboMy Ha 50 % ckimamaeThcs i3 HENIOIO3H.
Ifei#t ByraeBox € i B XapyoBHX MNPOAYKTax —
6opomui W BHpobGax i3 HBOrO, Kpymax, a TaKoX
oBouax. llenronosa, sk i KpoxMaiab, YTBOPIOETHCS
B pOCIHMHaX MIiJg 4ac GOTOCHUHTE3Y.

Ckaao i 6Oyodosa moaexyr. MOJEKYIW MeENI0-
N03W MOOYyMOBaHI i3 3aJHMIIKIB MUKJIIYHUX MOJIE-
Kyl TJIKO3H 1 €, Ha BIiAMiIHY BiJ MOJEKYI
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Ilenrono3sa

(C6H1005)”

[CsH70,(0H)s],,

abo

aMIJIONEKTHHY, HEPO3TAlyXEHUMH. Y KOXHOMY
3aJMIIKY MOJEKYJIH TJIIKO3M MICTUTbCS TpH
OH-rpynu. TomMy ¢popMyny IENIONO3H B XiMIYHHUX
PIBHAHHAX iHOJAI 3alUCYIOTh TakK:

/OH
C6H7024-gg , abo

[CeH70,(0H)3] 5.

MiX riIpOKCHJIBHUMHU IpynaMHu pPi3HUX MoOJe-
KyJ LeNI0I03M BHUHUKAKTh BOIAHEBI 3B'A3KWH,
3aBOSAKH SSIKUM HHUTKONOMIOHI MOJTEKYIH MOXYTh
o0'eqrHyBaTHCA Yy BoNokHa. Ilemiomoza wmae
BOJIOKHHUCTY OyZoBY B IbOHI, 0aBOBHI.

Bnacmusocmi. Uumcrta 1nenroino3a HEPO3UYMHHA
y BOJl W OpraHidyHMX PO3YMHHHKAX, alle PO3YH-
HA€TbCA B aMOHiauHoMy po3unHi kynpym(II)
rigpokcuny. I3 mporo po3d4mHY BOHA OCaJXKYyETh-
csg MpHU NOOABISHHI KHCIOTH.

Ilentonosza He 3MiHI0OE 3abapBicHHsA Hoxy B
HOro po3uuHi, PO3KIAZAETHCA KOHLUEHTPOBAHOIO
cyapdaTHOIO KHCIOTOK (Man. 92).

Tioponiz. B3aemoniga menwono3u 3 BOAOI BinOy-
BAa€ThCS JIWMIIE 3a HAarpiBaHHS I HAasBHOCTI CHIb-
Hoi kucaoTHu. Ilpomec € cTynmiHYacTHM i 3aBepuIy-

€THCSI YTBOPCHHSAM TJIHKO3HU!

(C6H100s),, + s, 0
n0o0yBalwTh

HC6H1206.

I'noko3y, mo TakuM crnocobowm,
BUKOPHUCTOBYIOTh SK CHPOBHHY IJsI BUPOOHHII-
TBa TEXHIYHOTO eTHJIoBOro cnupty (iforo me

Ha3UBAOTh TIAPOJNIZHUM).

OnHuM i3 KIHIEBUX TPONYKTIB

&_}M

TiIponi3y IMEeNJIo3u MOXe OyTH

MertaH. lle#t mpomec (memawnose Opo-
% Oinns)l BinmOyBaeThCs 3a ydacTio 0C00-
e nuBux Oakrepiif, ski mepepoOIAATH
j pEIITKM POCJIMH Ha JAHI BOJOWM. VY
o BHUIIIAETLCS

pe3ynbTaTi 3 Oox;iT

«OONMOTHUKY» Tas.

Man, 92.

Peaxyii  ecmepucpixayii. Tlpu B3ae-
MOJil MEeNN03W i3 CyMINIMII0 KOHIEH-

Pe3yAbTaT noTpanAfaHHA Ha
cepBeTKY KOHLEHTPOBaHOI
CYyAbGATHOI KUCAOTHU
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C0H702;'OH
OH

,0H

HiTpounentomnoza [CcH,0,(0H),0K0,],,, nuniTtpo-
nentonoza [CcH;0,(0H)(0>10,),], 1 TpuHiTpOIE-
nwonosza [C¢H;70,(0MO0,)3;],. TpuniTpomemnionosa €
BUOYXOBOK pEYOBMHOW (TpUBialbHa Ha3zBa —
HipOKCHUIIiH); i1 BAKOPHUCTOBYIOTH AJII BUPOOHUIT-
Ba 0e3IUMHOTO NMOPOXY.
HaBonumo piBHSHHS peakiil yTBOpEeHHS OXHO-
To 3 ecTepiB:
»0-K>>)
+ nHOX), C«H;0, —-O-OH + nH,0, a6o
O0-OH

[C6H702(0H)3],, + nbIIO3 -» [C6H702(0H)/)K02],, + HHzO.

neirojiosa

MOHOHITPOIEI0103a

* Cxnanite piBHAHHSA peaknii yTBOpeHHSA TpH-
HITPOIET I0J03H.

BaxiuBi B MPaKTHYHOMY aClEeKTi TaKOX
ecTepH LEeNIJO0o3U U OoUTOBOI KHUCIOTH.
Hiamerar [C¢H,0,(0H)(0COCH3;),],, 1 TpH-
ametatr [C¢H;,0,(0COCHj3)3],, ¢ BHXIZHHUMH
pPEYOBHHAMH Yy BUPOOHHMITBI aNETATHOTO
BOJIOKHA.

Oxucnenns. llenromos3a mnpum nigmanoBaH-
Hi roputh (mMan. 93).

* Hanumwirs piBHAHHA peaknii ropiHHA

Man. 93.
[opiHHA BaTH

OEIJIo3Hu.

[ToBHE OKMCHEHHS HENI0JNO3U (OO0 BYTJIEKHUCIO-
ro ra3y i BOIM) TakoX BigOyBaeThcsa 3a ydacTIio
nesKuX MikpoopraHidMiB. Ile myxe HmoOBINbHUH
npomec. 3aBOSKH HOMY HIpHUpoJa «BIAaCHHUMHU
cunraMu» 1mMo030yBaeThcs BENHMYE3HHUX PEHITOK
IepeBUHU.

Tepmiynuii  poskiad. Ilpu HarpiBanHi 0e3
IOCTYNy TMOBITPS IENI0Jo3a pO3KIAaJa€eThCs.
Cepen mponyktiB ii po3kmany — Byrienb (Tak
3BaHE JepeBHE BYTiNJs), BOJASHA mapa, METAaHOI,
onTOBa KHCIOTa. BigmoBigHui mpomec 34iHCHIO-
I0Th y IPOMHUCIOBOCTI; HOTO Ha3zBa — cyxa Imepe-
TOHKa JICPEBHHH.
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Man. 94.
Bupobu i3
Lentono3un: BaTa,
CTONOBI CepBETKMU
i dinbTpyBaNbHUM
nanip

.216

ABUMIA,
|
*"BiMHa
i
3acmocysanna. PizHoMaHiITHHH mamip, Kap-

TOH, TKaHMHH, JNaKu, eMaiui, nemxodaH, BOIOK-
Ha — yce e BHPOONATH 13 MNENI03Hu
(man. 94). TomoBHHM JXepeloM ILENII03U €
nepeBuHa. YacTuHy BigxoxiB xmepeBooOpoOHOI
MPOMHUCIOBOCTI MigmamTh CyXifi meperoHmi Ha
XiMI4HUX 3aBojgax.

BUCHOBKWU

[Monicaxapuam — BYTIEBOIAM, MOJEKYIH SAKHX
CKIamalwThcsA i3 0ararbox B3aJHMIIKIB MOJEKYI
MoHocaxapuaiB. HaliBaxnuBimuMu moxicaxapu-
JaMu € KpoXMalb i entwsno3a. BoHu MaoTh oxHa-
koBy ¢opmyny (Ce¢H00s5),. Y iXHIX MoIekylax
CHOJIy4YeHl OAMH 3 OJHHUM 3aJHIIKU MOJIEKYJ TII0-
Ko3M (B HUKIIYHINA GopMmi).

KpoxmMans MicTUTBCS B 3epHax, Oynabp0ax, KopiH-
Hi IeAKHMX POCIHH, a i3 IEJNIJI03H CKIaJalThCsd
000NOHKH POCIMHHUX KIITHH.

Kpoxmanes yTBOpIOE 3 BOLOI KOJNOITHUM pPO3YHH.
IMpu ioro 3mimyBaHHI 3 PO3YHNHOM HOAY BUHHUKAE
TeMHO-cHHE 3ab0apBIeHHS; e — SKICHa peakmis
Ha KpoxMaxub. llenromo3a y Boai HE pO3YUHAETHCS 1
3 HogOM He pearye.

IMonicaxapuau 3a NEBHUX yMOB 3a3HAIOTh I'iJpo-
ni3y, KIiHIEBHUM MNPOJYKTOM SKOTO € TIJIIOKO3a.
[Henono3a BcTymae B peakmii ectepudikanii.

KpoxMans BUKOPHUCTOBYIOTHh NMEPEBaXHO B Xap-
4oBill mpomucioBocTi. I3 menrono3n BUPOOIAIOTH
namip, BOJOKHA, iHIII MaTepialu i pEeYOBUHH.



>60.

YoMy Kpoxmanb i Lenton103y 3apaxoByoTb 40 Nonicaxapuais?

>61. UWo cninbHoro 1 BigmiHHOro B 6yZ0Bi MOMIEKY/1 KPOXMAto i LLentono3n?

'62. Yomy Kpoxmasnb i Lentonosa He BigHOBAOWOTL apreHTym(l) okcuay B
aMOHIaQYHOMY PO3YMHI?

'63. Hanuwitb piBHAHHA peakKuiit, 33 4ONOMOTO AKMX MOMHA 34iACHUTK

TaKi nNepeTBOPEHHA: LeNs03a -» [/10Ko3a €TaHo/M -» eTuso-
BMI ecTep OLTOBOI KUCAOTK.

-e64. fIKy macy eTaHONYy MOXHa fobyTn 3 1 T KapTonai, B AKiK macosa YacT-
Ka KpOxmanto AopiBHOE 25 %, AKLWO 3arafibHi BTpaTM Ha BUPOO-
HMUTBI cTaHoBAATbL 20 %?

,'65. O6UnCNiTb Macy KUCHIO, AKA Hagiiwna B NOBITPA 3 POC/AWH, AKLLO B

Hux ytBopuaoca 100 T nonicaxapuagis.

ANA OOMUTANBUX

ByfoBa MO/NEKYA amino3un, amiNnoneKTUHY Ta LEeNtna03u

Bam yxe BiAOMO, WO KPOXMaJb € CYMillLIO ABOX NoJjicaxapuais —
aminosu (niHiHoi 6ynoBu) 1 aminoneKkTUHy (posranyxeHoi 6yaosu).
Monekynn o60x CnonyK CKAafaloTbCA 3 BEAMKOT KiNbKOCTI 3a/uWKiB
MOJIEKYN TNtoKO3N B a-dopmi. CTpyKTypHY opmyny TaKoi moneKkyau
MOHa OTPMMaTK, CMOJy4aluM MONEKYNM T[NOKO3N 33 paxyHOK BiA-
WenseHHA MONEeKYN BOAMU:

CH,0H CH,0H CH,0H

?—0 m .0—oyH

Xi
Q&ﬁﬁu H &r ++ c“ﬁ" H C + </: H HE + ..
0"cA_.C oAHOY____ _Y6H Ho|\.__A/oH

OH H OH H OH
CH,0H CH,0H CH,OH
-0 H O /9 OuH
> ¢ " c H CH H C +(u+1)H,0.
H6' 1 -6 OH
H OH H OH H OH

Y Mmonekyni Lentno3n cnosayyeHi OAMH 3 OAHUM 3a/ULIKU MOJIEKYN
intokosun B (3-popmi. CTPyKTYpHY GOPMYNY MONEKYNM LbOTO Nojicaxapuay
\BVIBO,EI,MMO aHanoriyHo:

217



CH,OH %HQOH QHon
H C- -o,0H 9 9—0,0H
¥ H e 'H H )
i\OH H v/? Hf ?
V/I11 K(,ZH 7
-c H IO o—c'H
OH H OH H OH
CH,0H CH,0H %HOOH
'O\ (X X J OH O
" K I II
%\OH n/9 OII b /|]> 1)H20.
H OH H OH

YepBOHMM KOonbopom BuAaineHo OH-rpynu, WO € B KOXHOMY 3anMLWKY
MOJIEKYNN T[NOKO3U. 3a y4yacTo Uuux rpyn BiabysBalwTbca peakuyii
LeNtoNno3n 3 yTBOPEHHAM ii aueTaTHMUX i HiTpAaTHUX ecTepis.

InikoreH

FniKoreHl, abo TBapUHHWUN KpPOXmanb, Mic-
TUTbCA B YCiX KAITUHAX TBApPWH i NOAUHMK,
Hacamnepes y neyiHui, m'asax. BiH BUKOHYE B
opraHiami pesepBHY QYHKUiO (AK Kpoxmanb y
pocauHax). [NiKoreH BUABNEHO TaKOX Yy JAe-
AKX BaKkTepiax, BuwMUX rpubax.

Monekyna rnikoreHy nobyaosaHa i3 3aauMuw-
KiB MONEKY/N a-TNOKO3U, ane MIiCTUTb iX 3HAYHO
Binblle, HiX MONeKyna aminonekTuHy. BoHa €
ayxe posranyxeHot (man. 95). 3a noTpebwu
Big, Hei B OpraHiami nNerko «BiaWennrTbCA»
MONIEKYIN TNIOKO3U (3aBAAKM pepMeHTaTUBHO-

My rigponisy). HagnuWoK raoKkosu 8 opraHismi ~ Man. 95.
MIOAMHN NEepeTBOPIOETHCA Ha rAiKoreH 3a yya-  DYAOBA MOAEKYAU
TAIKOTeHy

CTIO TOPMOHY iHCYAiHY.

FnikoreH — 6innMit amopdHUI NopowoK. Ha BiaAMIiHY Big Kpoxmanto BiH
nobpe pPO3UYMHAETLHCA Yy BOAI, YTBOPKOKYM KONOIAHWA PO3YMH, i cnonyda-
€TbCA 3 6inkamu. I3 oaom Aae YepBoHe 3abapBAEHHA Pi3HMX BiATIHKIB, WO
3HWKAE Nif Yac HarpiBaHHA i 3'ABNAETLCA NPU OXONOAMKEHHI. 3a iHWUMMK
BNACTUBOCTAMMW TNiKOreH noAibHuit Ao Kpoxmanto. Mpu MOro KUCAOTHOMY
rigponisi CNoOYaTKy yTBOPOOTLCA AEKCTPUHU, NOTIM — MaabTO3a i MMIOKO3a.

1 . . o -
HazBa moxoaute Biag rpeubkux ciaiB £Iyky3 — cononkuil i £eno8

MOXOAXKECHHA.
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Y3araAbHeHHA 3HaHb
NPo OKCUreHOBMICHI
opraHiuyHi CNOAYKHU

MaTepian naparpada gonomorke Bam:
NOBTOPUTU Knacudikayito OKCUTeHOBMICHUX opra-
HIYHUX CMONYK;
npuragatm ocobnmBoCTi isomepii UUX CNONYK;
06rpyHTYBaTH iX HaMBaXKNUBILII BNACTUBOCTI.

BuBYam4YuM OKCHTEeHOBMIiCHI OpTaHiYHI cHONy-
KW, BU NE€PEKOHAJIHUCS B TOMY, IO BOHU Pi3HATH-
¢ MiX co000W0 OiNBIIOI MipOI, HIX BYTJIEBOJ-
Hi. BigMiHHOCTI oOXomnmwW0TH ckiajg i OymoBy
MOJEKYJ IUX CIOJYK, @ TAKOX XIMIiuHI BIIaCTH-
BOCTI.

Y npomy maparpadi 3i6paHo TOJOBHE i3 BHBYE-
HOro BaMH MaTepiany. 3okpema, 3ragaHo Ipo
Ba)XJIUB1 KJIAacH OKCHUIE€HOBMICHHUX OpPraHI4YHHX
CIMOJNYK, iX i30Mepil, y3arajdbHEHO XiMiuHI Bla-
CTHBOCTI.

Knacudikanin. Monexkynu O6araTboX OKcCHTe-
HOBMICHHMX OpPraHi4YHUX CIOJIYK CKJajarwTbcs i3
BYTrIe€BOJAHEBUX 3alUMKIB 1 (QYyHKHIiOHalIbHUX
rpym atoMiB. Y KOXHIH GQYHKIIOHAaNBHIN TpyHi €
onuH abo naBa atoMu OKCHTEHY.

* Ha3BiTep BiZoMi BaM QyHKIDIOHaJXbHI TpyHu
aToMiB 1 300pa3iTh IX CTPYKTYpHI GopMyIaH.

3a HasABHICTIO Tiei YW iHmMOI QYHKINiIiOHANBHOT
rpynu abo KiIbKOX pIi3HUX Tpym y MOJEKYIi
OKCHT€HOBMICHI OpraHidyHi CHOJYKH HOAIASITH
Ha kuyacu (tabn. 6). KoxuHui knac o0'enHye
noniOHI 3a CKJIaIOM CHOJNYKH, SIKi PI3HATHCS JOB-
KHUHOK H 0COONMBOCTSAMH OYyIOBHM KapOOHOBOTO
JaHIIOTa MOJEKYJI.
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Tabnuys 6

Jesiki KJacu OKCUTeHOBMICHMX OPTraHIYHHUX CHOJYK

Ha3zpa kuacy| 3araabHa ®opmyna cnoaykun | CHcreMaTHYHa
CIOJIYK ¢popmyna Ha3Ba

Crupru .| 4-OH CH;0H MertaHon
(omHOATOMHI)

Anbperian CH;-C(n Eranans
Kap6oHoBi .0 EranoBa
KHCIOTH CH3 C(O_H KHCJIOTa
Ecrepu C-° rua /\O_CI_I3 Metun eTanoar
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Monekyna penony CcHsOH mictuth Taky camy
GyHKIOiOHAABbHY TPyNny, IO W MOJEKyla COUPTY,
ale us rpyma cmnoiyudyeHa 3 atromoM KapOoHy
6eH3eHOBOTrO Kinbus (BiH mnepebyBae y cTaHi
8/7%-ri6puamsanii). ®eHON He 3apaxoBYKTH 10
COUPTIB.

YuMano OKCHUTEHOBMICHHMX OpPraHiYHHX CHO-
AyK TpamniseTbcsd B NPUPOAiI, HaNmpHUKIAJg XHUPH,
Byrnesonu. Kpoxmane i menwnoza — MNPUPOAHI

BUCOKOMOJEKYISAPHI CHOJYKH.

e Jlo sskMX KIaciB HaleXaTbh CNOJAYyKH i3 popMmy-
JaMHu C3H30 i C3H(,02?
I3omepia. CTpykTypHa i30Mepisi OKCHUITEHO-
BMIiCHHX CHOJYK 3yMOBJEHa pPi3HUM pO3MilIeH-
HiIM QYHKIIOHAXBHUX TPYyN y MOJeKylnax i pi3-

HOIO OyZ0BOIO KapOOHOBHX JAHIIOTIiB.

e HamumiTh CTPYKTYypHi GOpPMYyJIH MOJEKYI i30-
mepuux kucinotr C4,HyCOOH i naiite Ha3Bu cmo-
TyKaM.

[30MepH OKCHUI€HOBMICHHMX CIOJNYK MOXYTb Ha-
JeXaTH N0 pi3HUX kinaciB. [IpukIagm MiKKIACO-
Boi i3omepii: eranon C,HsOH i numeTrunoBuii erep
CH;OCH;, eranoBa kucnora CH3;COOH i1 meTtuno-
BUil ecTtep Mypamuunoi kucaiotu HCOOCH;.




AKwWo  oOKcuzeHOBMICHA ~ cronyKa €  HeHdcu4e-
HOKW, Mo KinbKicmb ii i3omepie 3pocmae uyepe3s
MOM(UBiCMb  Pi3HO20 PO3MIWEeHHA KpamHux 36'a3-
Kie y KapboHosomMy naHyto3i, a e pasi HaseHocmi
nodeiliHo2o 38'A3ky — e i 3a paxyHok uyuc- i
mpaHc-izomepis.

®izuuni BaactuBocTi. J[JI19 OKCHTEHOBMICHHUX
OpraHiYHHUX CNOJYK, AK 1 JJs1 BYTJIEBOIHIB, ICHYE
BifoMa BaM 3aKOHOMIpPHICTBH: 31 30idbmMEHHAM
MOJEKYJSIpPHUX Mac TeMIepaTypH MNIaBIEHHS I
KHUMNiHHSA CHOJNYK y KOXHOMY TOMOJOTI4YHOMY
pANy 3pOCTalOTh.

Y Monexyiaax cmupTiB i KapOOHOBHX KHCIOT
MICTATHCSA TiApoKcuabHI Tpynu. Lli rpynum ato-
MiB OepyTh y4acTh B YTBOPEHHI BOJHEBHUX 3B'S3-
KiB Mix Monekyiramu. Tomy TemMmepaTypu mniaB-
JEeHHS | KHMiHHS CHUPTIB Ta KapOOHOBHUX KHCJIOT
3HAYHO BUIi, Hi)X BIiJAMOBIJHUX BYTJEBOJIHIB.

YHaclniIoK YTBOpPEHHS BOAHEBUX 3B'SI3KIB MiX
MOJEKYJaMH BOAU i cIUPTY ab0 KUCIOTH YUMAIIO
CIHUPTIB 1 KHCIOT pO3YUHAETHCS y Boai (iHoxai
Heo6MexeHo) .

Ximiuni BmactuBocTi. OyHKOiIOHANBHI TpynH
B MOJEKYyJaXx OKCHUI€HOBMICHHX CIOJyK BHU3Ha-
4alTh iX XapaKkTepHI XiMiUHI BJIacCTHBOCTI.

Jo cknany GyHKIOIOHANbHHUX TpPyln BXOZIATH
ATOMH €JEKTPOHETaTUBHOTrO eneMeHTa OKCHUTEHY.
i atoMu 3MimyIOTH A0 cebe eNEeKTPOHHY TYCTHHY
KOBAJIEHTHHUX 3B'A3KIB 1 CIPUUYUHAIOTH IX HOIAP-
HicTh y (QYHKNiOHalXbHIH rpymi. ByrmeBonuesi
3aJUIIKK, HABMAKU, € NPAKTUYHO HEMOJIAPHUMH.
Pi3HI 4acTUHU MOJNEKYJ OKCUTEHOBMICHHX Opra-
HIYHUX CHOJIYyK 3a3HAIOTh B3a€EMHOTO BIJUBY.

Kucnommni enacmugocmi. Monekynu crnup-
TiB, peHONy 1 KapOOHOBUX KHCJIOT MICTATH OAHY
a6o xinbka OH-rpyn. KucnoTHi BracTuBocTi crno-
JyK 3alleXaTh BiJ TOro, SKOK MIipoI0 CcHmiibHa
€JIeKTPOHHA Mapa B TIAPOKCHIBHIN Tpyni 3Mmime-
Ha 10 atroMa OKcHureHy, TOOTO HAacKiJIbKH MOIAP-
HUM € 3B'a30k O-H.

Bumi ciupTH i BUIIi KapOOHOBI KMCIOTH y BOAI HIPAaKTHUYHO HEPOZUMHHI.
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Cnupmu He NiI0OTh Ha IHAUMKATOpHU. BoHuM Hara-
OIYIOTh KHCJIOTH JHIIE THM, OO B3aeMONIIOTH 3
AaKTHBHUMHU METallaMH.

[TosBa KHCIOTHHX BIAacTUBOCTEH y ¢enony
3yMOBJIeHa BIJHUBOM OCEH3CHOBOTO KIiJbIS Ha
rifpoKcuIbHY rpyny. YacTHHa ENEeKTPOHHOT
TYCTHHH TEpexXOoXHTh Bix atomMa OKCHTEeHY IO
T-eTEeKTPOHHOI cucTeMHu Kinbns. AtoMm OKCHTEHY
KOMIIEHCY€ TaKy BTpPaTy CHIBHIMHM 3MIiIIEHHAM
y cBi#t O0ik cminbHOi 3 aromMoM [ixgporeny elek-
tpoHHOT mapu (C¢Hs-0<~H). Tomy dpenon, Ha Bix-
MiHY BiJl CIHPTiIB, pearye 3 JyramMu.

KucnoTHi BIIACTUBOCTI  KapbOOHOBUX — KUCAOM
BUSABIAIWTHCA HalbOinbm mnoBHO. AToMmM Okxkcure-
Hy, cmonydeHu# 3 atoMoM KapOoHY monBifiHHM
3B'A3KOM, ICTOTHO 3Mimye g0 cebe €INCKTPOHHY

TYCTHHY BCiei MOJNEKYNH:

B-> C'

3B'a30k O-H crae HacTiAbKH MNOJNAPHHM, IIO0
KapOOHOBI KHCIOTH AMCOLIIIOTH Yy BOTHUX pPO3-
YUHAaX 1 3MIHIOITHh 3a0apBICHHSA IHIMKATOPIB.
BoHu pearyioTh He TiIbKH 3 MeTajlaMHU i Tyramu,
a ¥ 3 OCHOBHMUMH OKCHIaMH, HEPO3YHMHHHUMH
OCHOBaMH, AESAKUMH COIAMHU.

KapOoHOBI KHCIOTH CHIBHINI 3a KapOOHATHY
KHCIOTYy, ane HabGarato cinabmi 3a HiTpaTHY abo
cynbdaTtHy (cxema 8).

Cxema 8

3MiHAa KHCIOTHHUX BIIACTHBOCTEN OKCHUTEHOBMICHHUX CIIONYK

cynbdaTtHa ouTtoBa KapboHaTHa  ¢eHon
Kucnota Kucnorta Kucnota

Peakyii  zioponizy. 13 peakuisiMum UbOTO THIY
BU BIEpIIe O3HAWOMHUIMUCH MijJ yac BUBYCHHS Blia-
cTUBOCTEeH Mwuia. PO3YUMHAWYHUCH y BOJAI, MHUIO
YacCTKOBO pearye 3 He 3 yTBOPEHHAM ciabkoil

kapOoHOBOi KMCIOTH 1 cuibHOI ocHOBH (c. 182).



AHaNoOriuHo TigpoNi3yloTh iHII coxi KapOoOHO-
BUX KHCIOT:
CH;CO(Xa + HOH <+ CH;COOH + IIOH,
CH;COO + Ka' + HOH <+ CHxCOOH + N3'+ OH ,
CH;COO~ + HOH <+ CHzCOOH + OH
Moum OH y posumHi coni MonTeHAa BHABHTH 34
JONMOMOTOI0 iHAHMKAToOpa.
ligponi3 ectepiB (y ToMy umciai — XHPIB) i
ByrieBo/iB BigOyBaeTbcs iHakme. I[IpoaykTamu
peaxkuiif ecTepiB i3 BOJAOI € BiAMOBIJHI COUPTH i
KHCJIOTH, a peakuii 3a yyacTio OU- i moyicaxapu-
niB — MOHOCaXapHuaH.

* SKi CHONYKH YyTBOPIIOTHCSA HiA 4Yac Tigpodi3y

OYKpY, KpoxMmamni?

Peaxuii oxucnenna i eioHoenenns. Jla OKCH-
TEeHOBMICHUX CHNOJNYK XapaKTepHi peakmii okwuc-
HECHHA, Hi,[[ Jac HAKHX CHOJYKH OJAHOro Kjacy
NEPETBOPIIOTHCSA HA CMNOJYKH IHIIOTO KJacy:

cnupm —> anvoecio -» KapbOOHO8A Kucioma.
IlepeTBOpeHHS COUPTY Ha albAerii MOJXHa pPO3-
rnsifatTu sAK BTpAaTy MOJEKYJOW CHUPTY HABOX

atomiB Tigporeny

C,HsOH CH3CHO,
a anpaerigy Ha KHCJIOTY — SK NPpHUEIHAaHHS 10
iioro Mmonekynu atoma OKcHTEeHY:

CH;CHO-+"*> CH;COOH.
e SKi CHONYKH OKHCHIOIOTH COUPTH, albAerigu?

I3 anbmerigy moxHa pobyru conupt. Le —
peaxkuiss BiZHOBJIEHHS:

CH;CHO > C,H;OH.
Bona BinOyBa€eThCsl, HampHKIaja, NPH B3aeMoOail
anbAETiAy 3 BOAHEM.

Peakuii Oeciopamayii XxapakTepHi IJs CIOIYK,
Monekynu skux MicTsaTe OH-rpymu. VYwuacaigok
BifilMeNIeHHss BOAM BIiJ CHOHUPTY YTBOPIOETHCH
ankeH abo erep.
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CnonyKu 3 KinbKoma OOHAKOBUMU (PYHKYiOHAAb-
Humu 2pynamu nodibHi 3a ximiyHumu enacmueocms-
MU 00 CnoAyK, y MOsEKyaAax fAKUX € O0OHA Mmakxa
2pyna. binowicmes peakyili 3a ix yuacmio eidbyeaemeo-
ca 8 Kinbka cmadili. lak, AukapboHoea Kuciaoma
HOOC-COOH (waenesa) peazye 3 ayzamu 3 ymeo-

o o

PEeHHAM He MinbKu cepeodHix, a ii Kucaux coneli.

XiMiyHi BJIAaCTUBOCTI Ta MeTOOM AOO0YBaHHS
HACHYEHUX OKCHTEHOBMICHHMX CIOJYK y3aralb-
HeHOo 6 Jfooamky (c. 322—328).

I nmnnmiimnTT

OKCHreHOBMiCHI opraHiuHi CcHOJyKH MicTATH Yy
MoJieKyJdax Ppi3Hi QyHKkmioHanabHI rpynu artomis.
3ajexHo Bigx HasBHocTi Tiei yum iHmoi ¢yHkwmio-
HAJbHOI TPYNH CHOJYKH NOXINSATH Ha KJacH
CNUPTIB, aJbaeriiiB, KapoOHOBHX KHCJOT Ta iH.

I3omMepisi OKCMTeHOBMICHUX OPraHiYHHX CHOJYK
3yMOBJIeHA Pi3HUM Ppo3MilleHHSAM (QYHKIiOHAIb-
HHUX TPyN y MOJIEKYJIaX i pi3HOI0 Oy10BOI0 KapOoHO-
BHX JAHIIOTIB.

Ha ¢i3uyHi BJacCTHBOCTI OKCHT€HOBMICHHX CIIO-
JYK BIIHBAIOTH JOBKHMHA KapOOHOBOro JIaHIIOTa
MOJIEKYJ, a TaKO0K MOXJIHBIiCTH YyTBOpEHHS HUMH
BOJAHEeBHMX 3B'fI3KiB.

HasiBHicTh Ti€i un iHmoi GpyHKHioHAJBHOT rpynn
B MOJIEKYJaX 3YMOBJIOE XapaKTepHi XiMmiuHi Biaa-
CTHBOCTi CHOJYK JaHOTO KJacy.

266. 3HaWAiTb BiANOBIAHICTb i MOACHITL CBilt BMOIp.

Cnonyka TemnepaTtypa KuniHHa, °C
1) etaH; a) +78;

2) eTaHoON; 6) -89;

3) eTaHanb; B) +118;

4) eTaHOBA KWUCNOTA; r) +20.
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267.

268.

269.

270.

271.

272.

273.

AAK cKkNnapgawTb CUCTEMATUYHI Ha3BW CNUPTIB, afAbAerigiB, KUCAOT,
ecTepiB?

Ha3BiTb cnonyku, aki matoTb HaBeneHi HUXKYe GopmyAnu, i BKaXiTb
isomepu:

a) CH3-CH,-CH,-OH; ) CH3-CH2-CH2-C;>I?I',
0)cH3;-CHy-C*°; ) CH3-CH-CH;3;
OH
B) CH3-CH,-COOH; e)CH3-0-CH,-CHs;.
r)CHg-?H-CN’EjaHO,
CH3
Cknagite dopmynu:
a) AMmeTtuanponaH-1-oay; 4) 2-6pomonponaHoBOi KMCNOTH;
6) 2,3-guxnoponponaH-1-ony; €)eTUNOBOro ecTepy macnaHofl
B) 4-xnopodeHony; KUcnoTu;
r) 2,4-aMmeTUANEHTaHaNio; €) Kanbuin nanbmiraty.

r) marHii etaHoarty;

Hanuwite No oAHOMY pPiBHAHHIO peaKuil 3a3HaYeHWUX TUNIB 3a yuya-
CTHO OKCUMTEHOBMICHUX OPraHiYHUX CRONYK:

a) ropiHHs; r) aerigpatauin;

6) 3aMilleHHA; 4) ranoreHyBaHHS;

B) NpUEAHAHHA; e) HiTpyBaHHSA;

r) OKUCHEHHSA; €) rigponis.

JonnwiTb cxemun peakuin i nepeTBoOpPiTb IX HA XiMIUYHI PiIBHAHHA:

a) CH3;0H + C3H;0H I') C;7;H3;COOH + 1, ->...
HCOOH + M§CO;3 ->... Ce¢HsOH + ... C¢Hs0Ne + .

6)... -> COT + H,0 r)CH;0H + C;H;,COOH->...
CH3-CH2-cq1*_/(]-’ + Ho-> . GHOH ->C0,T + Hy0

CH,OH

B) CH3'CH'CH2 + HBr-> ... p') C]2H220H+ H20 >
/OH

CH; om
w4 .. —>CH;3-CH-CHj +. C"’H702;0H +2nHOT,->..
©NS o
CKNagite piBHAHHA peakKLuii, 3a A4ONOMOro AKUX MOXHA 34IACHUTKU
Taki nepeTBOpeHHA:
a) CHy -> CyH, CH3;CHO C,HsOH -» C,HsBr C4H10;
6) CH3;0H -> CH;Cl C,Hg -> C,HsCl -> C,HsOH > CH3COOH
-> CH3COONe CHy.
3anuwWwiTb cxemy nepeTBopeHb, AKi NOTPiIOHO 34iMCHUTH, WO6 f06YTU:
a) nponinaueTaTt i3 eTuneHy; 6) etunbytaHoaT i3 1-xnopobyTaHy.
HaBeniTb BignoBigHi XiMi4yHi piBHAHHA.

.225



274. O64UCNiTbL Macy OUTOBOI KUCAOTU, AKY MOXHA A06yTH i3 66 n aueTu-
NeHy (H. y.), AKWO BiAHOCHWUI BUXig, KMCNOTU CTaHOBUTbL 60 %.

275. 3miwann 39,2 r po3YMHY 3 MacCOBOK YaCTKO Kanih rigpokcuay
10 % i 90 r po34MHY HalNpOCTiWOI 4BOXOCHOBHOI KapbOHOBOIT KMUCNO-
TM 3 MacCOBOK YACTKOW cnonykn 5 %. LobyTuii po3unH Bunapuau
aocyxa. AKWUI AKICHMI | KinbKiCHWI cKknapg (y macoBMX YacTKax) TBep-
[0r0 3aNULWKY?

ANA [ONUTANBUX

BcTaHOBNEeHHA 6YLOBU MONEKY/N OPraHiYHUX CNONYK
CNneKTpanbHUMKU MeTodaMu

Baxnuey iHbopMaLilo NPO OpraHiYHy CNoNyKy MOXHA OTpUMMaTH, AO-
cnigxyroun i ximiyHi BnactusocTi. MpoTe XiMiyHi MeToan HeyHiBepcanb-
Hi. Hanpuknag, HMMW 4acTo He BAAETHCA PO3PI3HMTM romosnorn abo
isomep#u, WO HanexaTb 40 OLHOrO Kaacy Clonyk.

IcHye HM3Ka Gi3UYHUX MeToAiB, AKi AAOTb 3MOry BCTAHOBUTU CKAag, i
6yaoBy Monekyn 6inbwocTi opraHiyHuMx cnonyk. Cepep umx meTtonis —
CMEeKTPOCKOMNiA AAEPHOro MarHiTHoro pesoHaHcy (AMP) Ta iHppayepBO-
Ha (1Y) CI'IeKTpOCKOI'Iif-Il. BOHW TPYHTYOTbCA Ha NOr/JMHAHHI PEYOBUHOLO
€NeKTPOMArHiTHOrO BUMPOMIHIOBAHHA B OKPEMMX Aiana3oHax AOBXWH
XBWAb. Pe3ynbTaT peecTpye cneuiaibHUi npunag, AsKMM BUMAAE Bignosia-
HUI rpadik (Moro Ha3MBaTb CNEKTPOM) — KPUBY 3 Pi3KUMMU MaAKCUMY-
mamu abo MiHimymamu (nikamu, cmyramu abo curHanamu). Ana pocni-
OXEHHA 3BMYalHO 6epyTb 1—50 mr peyoBuHMU.

Cnektpockonia AMP aka Hapae iHbopmauito npo atomu TligporeHy B
Mmonekyni, mae abpesiatypy NMMP (NpOTOHHMIA MarHiTHUIA pe3oHaHc). Y
cnekTpi MMP KinbkicTb rpyn nikie (iHo4i — oKpemMux NikiB) AOPIBHIOE KiNb-
KOCTi pi3HMX BuAis atomis ligporeHy B monekyni. Bucorta nikis npubamsHo
nponopuiiHa KinbKocTi aTomis ligporeHy KoxkHoro suagy. Y cnektpi NMMP
etaHony CH3CH,0H (man. 96) HanaBHIi ABi rpynu NiKkiB, a TAKOX OKPEMUIA MiK.
BoHu BignosigatoTb atomam ligporeHy rpyn CHs, CH, i OH. Tpyna Halbinb-
WKX NiKiB HanexXuTb atomam ligporeHy MorunbHoi rpynu (umMx atomis —
TpY), @ HaMeHWn nik — atomy FigporeHy riApPoOKCUAbHOI rpynu.

IHWKin Tun cnektpa AMP ¢ikcye ctaH (oToyeHHA) aTomis KapboHy B
Mmosiekynax. Y Takomy cnekTpi atomu KapboHy i3 pisHMM OTOoYeHHAM
MatloTb cBOT Niku (man. 97).

" KpiM mMX METO/iB, HAYKOBIli BHKOPUCTOBYIOTh €JIEKTPOHHY CMEKTPO-

CKOIIif0, Mac-CIIEKTPOCKOIIIIO.
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CH3—CH,—OH CH
L __-CHOH
V' , 2 ACH,C)
¥ « A
L 4
Man. 96. Man. 97.
Cnektp NMP eTaHoAy Cnektp AMP 1-xroponponaH-2-ony

IY-cneKTpKU pAatoTb 3MOry BUABUTU XiMiUHi 3B'A3KM MK aTomMamMu, BU-
3HAUYUTU iX KPaTHiCTb, @ TAKOX HAABHICTb TUX YU iHWMUX GYHKLIOHAABHUX
rpyn y Mmoaekyai. 14-cnektp etaHoAy (MaA. 98) MicTUTb cMyru (HanpAmMmAe-
Hi AOHM3Y NikK1), Wo BianosipaloTb 3B'A3kam C-H, C-0 i O-H1,

»
L

HX~0-C-C-H Man. 98.

I |
\\H H I4Y-cnekTp eTaHoOAY

3a pesyanbTaTaMMW CNEKTPaAbHUX AOCAIAXKEHb OpraHiyHOi CNOAYKM
MOXHa BiATBOPUTU KapOOHOBUMW AAHULIOT i MOAEKYAU, BU3HAUUTHU Biara-
AY)XEHHA B HbOMY i GyHKUiOHAAbHI rpynu.

NPAKTYHA POBOTA Ne 3
BMKOHaHHA eKcnepuMeHTaNbHUX 3aBAaHb

VYV ui#t npaktuuHid po6oTi BU MaeTe 3MiHCHUTHU XiMi4HI MEpPETBO-
pEeHHS 3a y4acTH OKCHUTEHOBMICHHX OPraHIYHHUX CHOJIYK i JOBECTHU

1 .
IToxomxeHHS IHIIUX CMYT HE PO3TISAIAEMO.
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YyTBOPEHHS NMEBHHUX NPONYKTIB peakiii, a TaK0oX pO3Mi3HATHU Kilb-

Ka CIOJNYyK, BUABIAYM GYyHKIOiIiOHANbHI rpynu abo geski BiacTH-

BOCTI (HampukiIaj, PO3YUHHICTH y BOJIi).

na oocnidie He eukopucmosyime 6Ci€i peuoguHu  (PO3UUHY), A
bepimb nuwie Heeenuxy nopyiro. 3aNHWIIOK CTaHE B HAroji, SKI[O

JOBCACTHCA NOBTOPUTU C€CKCHOCPHUMCHT.

I[lepen BUKOHAHHSIM KOXXHOTO 3aBJaHHS BaM HEOOXiJHO BUPIUIUTH:

* AKi xiMiuHi peakuii morpi6HO 3ailicHUTH;

* SIKi pPEaKTHBHU 3HAZOONATHCH;

* IKi yMOBHU HeOOXiAHO CTBOPHUTH s mepebiry koxHoi peaknii;

* X0 CHiJ y3ATH ANs 3AiHCHEHHsS peakuii — pEeYOoBUHY 4YH ii

pPO3YHUH;

* Y4 HE 3aWKOAMTH JOCHiAy HAaJIHIIOK OJHOTO 3 peareHTiB abo x

BiH Oyne o0OB'SI3KOBUM;

* yy noTpiOHe HarpiBaHHA.

Jnst po3mi3HaBaHHSI OKCHIEHOBMICHUX OpPraHi4YHHX CIOJIYK BaM

MOXYTbh CTAaTH B HArojai BiioMocTi, moxaHi B Tabauni 7.

Sxicui peakuii

Tabnuys 7

Ha JesKi OKCUTeHOBMICHI OpraHiuHi CHOJNyKH

Ha3Ba cmonykwu
(kJac CHoJyK)

Pearent

30BHImMHINA edekT

1

3

Cnupt
(onHOATOMHHUM)

Cnupt (b6araro-
aTOMHHUH)

I'minepon
denon
Anbaerigu
Anpuaerinu
MeraHoBa

KHucJjoTa

MeTtanoBa
KHCJIOTAa

CuO
(HarpiBaHH#)

Cu(OH),
Cu(OH),
Po3uun PeCl;

AMoHIaYHHH
po3uun A£,0
Cu(OH),

(HarpiBaHHs)
AMoHiaYHUU
po3uun Af£,0
Cu(OH),

(HarpiBaHHs)

3MiHa KOIbOPY
TBEPAOi pEYOBHUHU
Ha TEMHO-4YEpBOHUIH
(«MigHU#»), mosBa
HOBOTO 3amaxy
YTBOpEeHHS CHUHBOIO
po34YuHy

YTBOpEeHHS CHUHBOIO
po3uuny

[MosBa ¢iankoBoro
3a0apBlICHHS
YTBOpeHHSA
«cpibHOrO n3epkanax»
3MiHa KOJBOPY
ocaJly Ha 4YepBOHHH
YTBOpeHHsT «cpiOHOTrO
n3epKanay

3MiHa KOJABOPY oOcamy
Ha 4YEepBOHUU
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1 2 3
EtanoBa Posuun I'eCl; I[TosBa TeMHO-
KHCIOTa YEepPBOHOTO
(ameTaT-i0HH) 3a0apBICHHSA
I'moko3a AMoOHIaYHUH YTBOpeHHS
po3uun A£,0 «cpibHOTO H3epkanay
I'noko3a Cu(OH), (6e3 YTBOpEHHS CHHBOIO
HarpiBaHHS) pPO3YHUHY
I'noko3a Cu(OH), 3MiHa KOJNBOpY ocany
(HarpiBaHH#) Ha YyepBOHUHU
Kpoxmans CnupTtoBUH I[TosBa TEMHO-CHHBOTO
po3uun I, 3a0apBICHHSA

Bapiant 1

3a60anns 1. BUBUEHHsS BIAaCTHBOCTEH €TaHONY SK PO3UYMHHHUKA
(mopiBHSHHSA pPO3YMUHHOCTI #Hoxy, HaTpiii XJIopuay, JIHUMOHHOI
KHCJIOTH i caxapo3u y BOJAI Ta CIHUPTI).

3as0annss 2. Po3mi3HaBaHHS TBEPAMX PEYOBUH — HaTpil ame-
TaTy, JUMOHHOT KMCJIOTH, TIIOKO3H (ABOMa cnocobaMu).

Bapiaut 2

3a60oanns 1. 3pilicHeHHS TiApONi3y caxapo3W i JOBEACHHS yTBO-
pEHHS TIIOKO3H.

3a60annss 2. Po3mi3HaBaHHS PO3YMHIB Trocmomxap4yoro Mwuia,

OoUTOBOT KHCIOTH i runinepony (ABoMa cnocobamu).

JAns BUKOHAHHS NpakTH4YHOI poOGOTH, KpiM BIiJHOBIZHHUX oOpra-
HiYHHUX PEYOBHUH, Yy BAalIOMY PO3MOPSIAXKEHHI € yHiIBepcalbHi iHAU-
KaTOpHI mamipui, AucTHIbOBaHa Bojxa, po3baBiaeHa cyiabdaTHa
kucnora (1 : 1), posunnu nyry i coni Kynpymy(H), narpiii xnopun,
a TakoX HeoOXxigHe oONajgHAHHSA.

I[IpopymaiiTe mOCHiZOBHICT, BUKOHAHHS KOXHOTO 3aBAaHHI i
CKJIajgiTh miaH.

Bami gii, cmocTepeXeHHsI, BUCHOBKH 1 BiAMOBIAHI XiIMiuHI piB-

HSHHS 3al0UMITh Yy TabIUIIO:

[MocnigoBHICTH Aii ‘ CnocrepexeHHs ‘ BucuoBku

PiBusuHsa peakuii (peakmiii):

3asoanusa 1.
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276. AK eKCNepuMMeHTaNbHO BiAPI3HUTU PO3YMH €TAaHONY Bif PO3UYUHY:

a) rniuepony; r) eTaHOBOT KMCNOTY;
6) dpeHony; r) rnoKkosu;
B) eTaHanlo; ) caxaposun?

277. AK eKcnepuMMeHTAaNbHO PO3PiI3HUTU TaKi PeYOBUHMU:
a) caxaposy i rnoKosy;
6) meTaHOBY 1 eTaHOBY KWUCAOTH;
B) KPOXManb i rNOKo3y?

278. TosACHITL, YoMy eTaHON | raiLepon ropAaTb MaiKe 6GesbapBHUM
nonym'am, a eTUH — KinTABUM.
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po3aina

HiTporenoBmicHi
OPraHiyHi CHOJYKH

Y ubpoMy po3aini HTUMEThCS OPO OpPraHidHi
CIHOJNYKH, MONEKYJIHU AKX MicTiATh aroMu HiTpo-
reHy (cxema 9). 3a cBOiM 3Ha4YEHHSIM BOHHM TOCi-
NalTh 0COONMBE MicIe cepeJ IHIMHUX OPraHiIYHUX
Cnoiyk. 3aBAsikH OiJdKaM 3aponUIOCS XXUTTS Ha
Hami nmnaneti. HykneinoBi kucnortu 30epira-
I0Th 1 BIIATBOPIITH TFEHETHUYHY iHPOpMaNilo,
OepyTh yuacTh y cuHTe3i OinkiB. Kpim mux cno-
IyK, BM O3HAWOMHUTECS 3 aMiHaAMH 1 PO3MIUPUTE
CBOT 3HAaHHS NPO aMIHOKHCIOTHU (3aNHMIIKH IXHIX
MOJIEKYJ BXOASTH A0 CKIany OinKiB).

Cxema 9
HitporeHoBMicHiI opraHidHi CHONYKH
HITPOFTEHOBMICHI OPTFAHIYHI CNOAYKH
K Y
AMiHOKUCAOTH Binku HykaeiHoBi KucnoTH

AMiHU

Martepian naparpada poonomoxxe BaMm:

BiAPI3HATM aMiHM Bif iHWKWX OPraHiYHUX CNONYK;
Ai3HaTucA npo Knacudikauiro amiHis;
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OTPUMATK BiAOMOCTI MPO i3OMepito amMiHiB;
cknagatv Gopmynmn isomepiB amiHiB i HasuMBaTH Ui
CMONYKMU.

biapmicTe OpraHiYyHUX CHONYK, YTBOPEHHX
TpboMa enemeHTaMu — KapGonowm, I'izporenom i
HitporeHoMm, Halle)XHTh A0 KJIAaCy aMiHi6.

AMiHAMH HAa3MBAKOTh MNPOAYKTH 3aMilleHHA aTOMIiB
I'inporeny B MoJexkyJai amMoOHiaKy Ha BYrJieBOJAHeBi 3a-

JIUIIIKH.

HepBunHui
aMiH
N-TY™H,
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Kaacudikania. AwmiHun knacudikywTh 3a
KiTbKOMa O3HaKaMH.

3a kiapkicTo atoMmiB ['igporeny, 3aMimeHux y
Monekyni amoHiaky MH; Ha ByriaeBoJHeBi 3a-
JTUNIKWA, aMiHU TNOINSIIOTH Ha nepeunni (3amimie-
HO onuH atoM [igporeHy), emopuuui (IBa aTOMH)
i mpemunni (yci TpH aTOMH):

CH;~ H CHs3izH CH, i, CHs

NEepBUHHUI aMiH BTOPHHHHH aMiH TPeTHHHUN aMiH

Monexkynu HEepBUHHUX aMiHIB MICTATH Tpymy
atoMiB -MH, (amiHOoTrpymna), BTOPUHHUX — Tpyny
=IYH (imiHorpymna). 3aranbHa popMyJja MEpBUH-
HuX aMiHiB — M-19H,.

* 3anumiTh 3aralbHi (GOPMYJIH BTOPUHHHUX I
TPETHHHHUX aMiHIiB.

3anexHO Bix OynoBHM BYTJIEBOJHEBHUX 3alWUI-
KiB Ta ocobGnuBOCTEeH XiMiYHOro 3B'S3Ky B HHUX
pPO3PI3HAIOTL  Hacuuewi,

HeHacuueHi, Yyukniyui -

apomamuyHi aMiHH, a cepeJa BTOPUHHHUX 1 Tpe-

TUHHUX aMiHIB — me ¥ 3miwani:
MH, H
CH3
CH 3 - Neo
HACHYECHHH apoOMaTUYHUM 3MIIIaHUH
aMiH aMiH aMiH



HaszBu. CucrtemaTnyHa Ha3Ba HACHYECHOTO Mep-
BHHHOTO aMiHy1 CKJIajgaeThbcs i3 HAa3BW BiANOBIJ-
HOro ankaHy i cmoBa amin:. CH;UII, — w™eran-
amin, C,Hs]UH, — eramamin. Y Ha3BaxXx pemTH
NMEepBUHHHUX aMiHIB yka3ywTh HoMep atoma Kap-
00HY, 3 IKUM CHoJy4eHa amiHorpymna. J[ns uporo
ob6uparTh HaligoBm U kapOoHOBHH maHOIOT (70
HbOTO Mae OyTu npuenHana rpyna -MH;) i Hyme-
pyoTh y HboMY aToMu. Atomy KapGony, cmony-
YeHOMY 3 aMIiHOTPpYHNOK, HaJalTh HaWMCEHIIHH
HOMEp i 3aHUCYIOTh HOTO Iepe] CIOBOM GMIH:

CH;-CH,-CH,-MH,.
npomaH-1-amin
3a HasBHOCTI 3aMiCHHUKIB IX yka3yloTh (3a anda-
BiTOM) Ha MOYAaTKy Ha3BH CHOJYKH:
4 3 2 1
CH; CH—CH-CH;.
CH; MH,
3-meTunOyTaH-2-aMiH
Jns amiHIB i3 IPOCTHMH 3aMiCHUKaAMHU B MoJie-
KyJlaX 4YacTO BHUKOPHCTOBYKTH iHIII Ha3BU. Y
HUX 3a3Ha4YawTh (B andaBiTHOMY TMNOpPAAKY)
Ha3BU BYTJEBOJHEBUX 3aJHIIKIB, CINOJIYYEHHUX 3
atomoMm HiTporeny:
CH3;-MH, CH;-M-C,H;
CH;
MCTHIIaAMIH CTUIJUMCTHIIAMIH
Isomepisi. JInss HacuYeHHX aMiHIB i3oMmepis
3yMOBJEeHa TaKUMH YHUHHUKAMHU:
* MicueM NPUEIHAHHS aMiHOTPYNH JO KapOOHO-
BOTO JAHLIOTa;
* cknajaoM i 6yJOBOI BYTJIEBOJHEBUX 3aJUIIKIB;
* KIJABKICTHO BYTIEBOJHEBHMX 3alULIKIB, CHOJNY-
yeHUX 3 aTomoM HiTporeny.

BIMPABA. BU3HAUUTU KiAbKiCTb i3OMEpPHUX aMiHiB, WO mMatTb GOpPMYyAy
C3HoM.

Po3s'a3aHHA
Monekyiaa NEpBUHHOTO aMiHy MIiCTUTh aMiHorpyny - MH,. Buny-
yumwu 3 popmynu C;HyK mrw rpyny atomiB, orpumyemo popmyny

' CucTeMaTH4YHI Ha3BM BTOPUHHUX | TPETUHHUX aMiHiB HE PO3TILIa€EMO.
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ByriaeBoaHeBoro 3anumky — Cs;H;. MoxnuBi n1Ba BapiaHTH CHONY-

YCHHSI 3 HUM aMiHOprl’ll/I:

CH;-CH,-CH,-1I1, CH;-CH-CH;
i4H,
nponas-1-amin, abo npominamin npomnaH-2-aMiH, abo izonponizamin
Monekysa BTOPUHHOTO aMiHy MIicTHTh iMinorpyny —NIll— sxka

CHoJydyeHa 3 ABOMAa BYILJIEBOJHEBUMHU 3anumkamMu. O4eBUAHO, IIO
HuMu € rpynu atomiB CH;- i C,Hs-:
CH;-N11-02115.
eTHJIMETHIAMIH
Jlerko nifiTu BUCHOBKY, 10 cepena izomepiB i3 popmynow C;Ha T
HAassBHUW me i TPeTUHHHUI aMiH:

CH3-XXCH3.
CH;

TPUMETHIAMIH

Orxe, i3oMepHUX aMiHiB i3 popmynow C3;H<A — yorupu.
Yy

BUCHOBKMU

AMiHM — npoaykTH 3amimeHHs atomiB I'igpore-
HY B MOJIEKYJIi aMOHiaKy Ha BYIJIeBOJAHEBI 3ajull-
KH. Po3pi3HAI0TH NMepBMHHI, BTOPHUHHi, TpPeTHHHI
aMiHHM, a TAKOK HacHYeHi, HeHacu4eHi, MUKJIivHi,
apomatuyHi. 3aragpHa ¢opmyJa NepBUHHUX aMi-
HiB — K—N112. I'pyny atomie —N1” Ha3uBawTh
amMiHorpymnoiso.

CucTeMaTH4YHY Ha3BY HACHYEHOr0 MEPBUHHOIO
aMiHy CKJIaJal0Th i3 Ha3BU BiAMOBIAHOI0 ajIKaHy,
HoMepa aToma KapOoHy, 3 IKHM cHoJiyueHa ami-
HOrpymna, i cjoBa «aMiH». 3a HasIBHOCTi 3amicHU-
KkiB iX 3amucyloTh 3a aadgaBiToM Ha NOYaTKY
Ha3BM CMOJYKH. [HIIi HA3BU aMiHIB MOYMHAIOTHCA
3 Ha3B BYIJIeBOAHEBHMX 3AJUUIKIB, CIMOJYYeHHUX 3
atomoM Hitporeny i po3mimenux B aadapiTHomMy
NOpsAAKY.

CTpyKTypHa i30Mepisi HACMYEeHHUX aMiHiB 3yMoOB-
JieHa Pi3HOW0 OY10BOI0 BYIJIeBOJHEBUX 3aJHIIKIiB
Ta IX KiJbKicTI0O B MoJeKyJax, a TaKox Micuem
NPUEAHAHHA aMiHOrpynu 10 KapGOHOBOro JiaH-
niora.
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279.
280.
281.

282.

283.

284.
285.

286.

AIKi CNONYKM Ha3MBalOTb aMiHaMu?
32 AKMMWU O03HaKaMMU KAACUPiKylOTb amMiHK?

3HanAiTb BigNOBIAHICTD.

dopmyna amiHy Hasga amiHy
1)CH3-CH,-CH,-CH,-14H,; a) 2-meTunneHTaH-3-amiH;
2)CyHs5-IM-CyHs; 6) 6yTaH-1-amiH;
CHs B) AieTuameTunamiH.
3) CH3-CH-CH-CH,-CH3;
CH3 N42

306pas3iTb CTPYKTYPHi dOopMyanM MONEKyn i30MEPHUX HACUYEHUX aMi-
HiB cknagy C4Hi.1M. YKakKiTb, NepBUHHUM, BTOPUHHUM YU TPETUHHUM
aMiHOM € KOXHa cnonyka.

Ha3BiTb HaWNpPOCTiWi HAacUYeHi NePBUHHUN i BTOPUHHUIA aMiHK, WO €
isomepamu.

O64MnCcniTb MacoBy YacTKy HiTporeHy B TpueTunamiti.

3HaWAiTe popmMyny BTOPUHHOIO HACUYEHOro amiHy, Ak B 1,55 pasa
Ba)4YMM 3a noBiTpA.

MacoBa 4YacTka HiTporeHy B 3pa3Ky TeXHiYHOro AieTunamiHy cTaHo-
BUTb 16,8 %. O64YMCNiTb MAaCOBY YaCTKy AOMIWIOK Yy CNOAYyL.

HacuuyeHi amiHu. MetunamiH

MaTepian naparpada AONOMONKE Bam:

3'acyBaTn 6yA0BY MONEKYNU MeETUNAMIHY;

NOACHUTU OCHOBHi BJACTUBOCTI aMiHiB;

Ai3HaTMCA NPO BAACTUBOCTI i 3aCTOCYBaHHA Hacuye-
HUX aMiHiB.

HacuueHi aMiHM NMOYHHAKTh BUBYATH 3 HaM-
npoctimoi cnonyku — memanaminy CH;NeH,
(man. 99). Y maparpadi BHUKOpPUCTaHO OiJbII
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Man. 99.

Mogeni monekynm
CH3IMH2 (cuHi
KY/IbKM — aTOMMU
HiTporeHy)

Man. 100.
3MmileHHA
eNeKTPOHHUX nap
y MoneKynax:

a — aMOHiaky;

6 — meTunaminy

.236

NOMUPEHY HAa3BY IMi€l CHONYKH MemuJi-
AMIH.

Hanmumite CTpYyKTYpHY GOpPMYNYy MONEKYIH
METHIIaMIHY.

ByaoBa mMoaekyaum Metuaaminy. Momekyna
MeTHIaMiHy 3a OyZOBOK Haraaye MOJIEKYIy
aMoHiaky. B 00ox Momekynax atom Hitporemny
CHONYyYEeHUH HPOCTUMHU KOBATEHTHUMH 3B'A3-
KaMH i3 TppOMa IHIIKUMHU aToMaMHu. B yTBopeH-
Hi O0UX 3B'SA3KIB y35JdHU y4acTh HECHAapeHI enek-
TPOHH 30BHIMHBOTO EHEPreTHYHOTO PIBHA
atoma HiTtporeny:

HaBoxgumo enekTpoHHI QGopMynIun MOIEKYyHd
aMOHiaKy ¥ aMiHy, BKa3aBIIH HAaABHICTH Yy KOX-
HOMY aTtoMi HiTporeHy mapum 23-eIeKTpPOHIB:

H
H Ne H H:C:Ki:H
H HH
METHIaMiH

NalienekTpOHETaTHBHIMUM Yy MOJEKYIi Me-
THIaMiHy, fK 1 B MOJEKyJi aMOHiaKy, € aToM
Hitporeny. /1o HpOT0o 3MIMYyIOTHCSA CHIJIbHI €JIEK-
TpOHHI mapum Big cycigHix artomiB (max. 100).
Atom HiTporeHy B MOJEKYyIi METHIaMiHy Mae
OiNpmUA HETaTUBHHUHN 3apsAx, HiX Takuil camMui
aTOM y MOJeKyni amoHiaky. [IpuunHa monsrae B
tomy, mo rpyna CH; Bigmae atomy Hirtporeny
0iNpmMy «OOPUIiO» EINEeKTPOHHOI TYCTHHH, HIX
atom [imporeny.

8+
N H
° e X X
)+ 8+
; H iKi - v
6+1 H 6+7
H



Man. 101.
BogHeBi 3B'A3KKM
MiXX MofeKynamm
NepPBUHHOTO amiHy

* V Monekyai AKOI COONYKH — METHUIAMIHY 4YH
quMeTulnaMiHy — atoM HitporeHy mae 0inb-
MU HETaTUBHUU 3apsang?

Monekyna MeTHIaMiHy molsipHa (fK 1 Moue-
Kyla aMOHiaKy).

®iznyni BaactuBocTi aminiB. 3a 3BHUalHHX
YMOB METHIaMiH, OHUMETHUIaMiH, TPUMETHIAMIiH
i eTHIaMiH € Tra3aMHu, pelmTa aMiHIB — piAHHU
abo TBepai pewuoBuHHU. [azomoni®Hi Ta piaki
aMiHW Mal0OTh PI3KUH HENPHEMHUN 3amax. AMiHH
3 HEBCJIMKHMMH MOJEKYJISIPHUMH MacaMu pobpe
PO3YHHSAIOTHECA y Boli. 31 3pOoCTaHHAM KapOOHO-
BOTO JIAHI[IOTAa B MOJEKYyJIaX PO3YHHHICTH aMiHIB
3MEHIIYETHCH.

TemnepaTypu KHUNOiHHS aMiHIB BHINi, HiX BilI-
NMOBiMHUX BYTIeBoAHIB. Hampuknang, mMeTuiamiu
3a HOPMAaJbHOTO THCKY 3aKHIIa€ 3a TEMIEpaTypH
-6,3 °C, a metan — 3a -161,5 °C. Taka pizHULA
3yMOBJI€Ha HAasIBHICTI BOZHEBHUX 3B'SA3KIB MiX
MonekymnamMu aMmMiHiB (mamx. 101).

A S
H /ﬁl n I\ls— K %lll 15—
uy
H Hlll NI\I H Hlll

« I

Aminun — opradiyni ocHoBH. OCKiIBKH aTOM
HitporeHny B MoJekylax aMiHiB Mae «Hemoxiie-
Hy» mnapy 28-eleKTpoHiB, aMiHH, SK 1 aMOHIiaK,
MOXYTh MNpuUedHYBaTH KaTioHu [iaporeny (a
OTXE, B3a€EMOJISATH 3 KHUCIOTAMH):
>II; + H" -> N1»; CH;MH, + H* [CH;III5]".

HOH aMOHiI0 HOH METHJIaMOHIiIO
[pu ubomy mapa 28-esexkTpoHiB atoma Hitpore-
Hy HepexoiuTh y Binbuy I8-opGiTaan iioma H', i
BHHUKAE€ JOJATKOBHH KOBAaJeHTHHI 3B'A30K

M-H:
H H
[H-1Y-HT [H;C-M-H]"
1 1
H H
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Bam Bizomo, IO OCHOBU — CHOJYKH, sSKi AUCO-
OiIOITh Yy BOOJHOMY PO3YHHI 3 YTBOPEHHSAM pi3-
HUX KaTioHiB 1 aHioHiB OH . Temep mo ocHOB
3apaXxOBYBAaTUMEMO 1 Takli CHONYykKH (aMOHiakK,
aMiHHM), MOJEKYIHU SKHX MOXYTh HPHEJAHYBATH
karionw H'. OcuoBu 060X THUMNIiB B3a€MOMIKOTH i3
KHCJIOTAaMHU; HPH LBOMY YTBOPIOKTHCSA COJII.

Aminu Ha3uearomo Op2aHIYHUMU OCHOB8AMU.
HacuueHni aMiHHM € OCHOBaMH, CHIABHIIMIHKMH 3a
aMoHiak. 3aBAsSKH OiTbIIOMYy HETaTHBHOMY
3apsaay Ha atoMi HiTporeHy B MoOJekyJi aMiHY
3MaTHICTh LBOTO aTOMa CNOJYYaTHCS 3 KATIOHOM
H™ 3pocTtac. OCHOBHi BIaCTHBOCTi y BTOPHHHHX
aMiHIB BHpPaX€HiI ACKpaBilme, Hi)K y NIEPBAUHHUX.

Ximiuni BaactuBocTi amiHiB. AMiIHH BUSABIA-
I0OTh OCHOBHI BIIAaCTHUBOCTI B peakmifsXx i3 BONOIO i
KHCJIOTaMH.

Peakuii 3 600oro. AMiHnu, K 1 aMOHIiak, MiJg 4ac
PO3YMHEHHS y BOJI 4aCTKOBO pearyoTh i3 Helwo:

ITA+H-OH MH,OH <+ LI+ OH";'

" WOH aMOHIIO

CH;MH, + H-OH [CH;Nei;]" + OH'.

WOH METHJIAMOHIIO

Mounm OH , ski yTBOPIOIOTHCS y BOAHOMY PO3UHHI
aMiHy, MOJXHa BHSBHTH 33 JONOMOTOK IHJAHKATO-
pa abo, Hampuknanx, HOOABIAAHHSIM PO3YUHY COJI
e’ (npu usomy Bumamae 6ypuii ocax ['e(OH);).
Peakuii 3 kucnomamu. AMiIHU B3a€EMOJIIIOTH 13
KHCJIOTaMH, a METHIaMiIH — HaBITh 31 cI1abKoOI0
(kapboHaTHOK) KHCIOTOKW. IlpogykTaMu OUX
peakmiii € coni — WOHHI CHONYKH:
CH3I4H, + HC1 [CH;1YH3]CI.
MeTHIIaMiH METHJIAMOHINH XJIOpUJ
Y BOXHOMYy pO3YHHI METHJIAMOHIH XJIopunay
Mictarecsa onum CH;3;Ne33 1 CI'.
Coni aMiHiB, SK 1 COJIl aMOHIIO, B3a€MOJIIOTH 13
AyTaMHu:

[CH;1\I[;]C1 + MaOH -> CH;MH, + MaCI + H,0.

" ®opmyny amoniitHoi ocHosr ]MH,OH uwacrime sanucyiots sk 34Hy * H,O.
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* CknaniTh WOHHO-MOJEKYJsipHE piBHAHHA Iieil
peaxiii.

Peaxuii oxucnennsn. AwmiHu, Ha BiAMIHY BiJ
aMOHiaKy, ropsaTh Ha moBiTpi. [IpoAyKTH TakuX
peakuiii — ByrJaekuciuit ra3, a3oT 1 BOAsSHA
mapa:

4CH;3;NeH, + 90, -> 4C0, + 2]4, + FOH,0.
Cymimi MeTunamiHy 3 noBiTpsaM BuOyxoHeOe3-

MmeyHi.

AobysanHa. OANH I3 npomucnosux cnocobie
dobysaHHA amiHie rpyHMyemMobCa HA peakyiax cnup-
mis 3 amoHiakom:

CH;0H + JI/H; CH3JI/H; + H>0.

Modanvwa 63aemodia amiHy 3i cnupmom npu3eo-
dumb 00 ymeopeHHA BMOPUHHO20 | MpemuHHO20
amiHis.

3acrtocyBaHHsT aMiHiB. AMiHH BUKOPHUCTOBY-
I0Th y BUPOOHHITBI MOJTiIMEepiB, CHHTETHYHHUX
BOJNOKOH, OapBHUKIB, NiKapChKHUX HpemapaTiB.

®i3zionoriuna pis amimiB. AMiHH pi3HOTO
ckiaany i OymoBu momupeHi B mpuponi. Hdeski 3
HUX MAalTh BHUCOKY (i3i010TriYHy aKTHBHICTh.
barato amiuiB TokcuuHi. Hanmpukmam, Merun-
aMiH MOApa3HIOE CIHU30Bi OOONOHKH, CIPUUYUHSIE
NOPYIIEHHS NUXaHHSA, HETATUBHO Jli€ Ha HEPBOBY
cHCTEeMY i BHYTpIilIHI OpPTaHH.

BUCHOBKMU

MetuaaMiH, auMeTHJaaMiH, TpuMeruaamin i
eTujaMiH 3a 3BHYAHHHUX YMOB € raszamMu, iHumi
amMiHu — pinunu a6o TBepai peyoBuHu. azomonio-
Hi i pinki aminu mawTpe pizkuil 3amax. Po3uun-
HicTh aMmiHiB y Boai 3i 3pocTaHHsiIM KapOOHOBOrO
JIAHIIOTA B MOJIEKYJIaX 3MEHIIYEThCH.

AMiHM — opraHiyHi ocHoBH. 3a paxyHOK He-
nojijenoi earekTponnoi mapu aroma HiTporeny ix
MOJEKYJH NPUHEAHYIOThL iionnm H' i BuaBaswThb
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287.
288.
289.

290.

291.

292.
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OCHOBHI BIaCTUBOCTi. AMiIHH pearymTh i3 BOIOM i
KHCIIOTaMH, FOPSITh Ha MOBITPI.

Coni aMiHiB — #onHi peuoBuHU. BoHu B3aemo-
Nil0Th 13 JyraMu 3 YTBOPEHHSM BIAMOBIAHUX
aMiHIB.

AMiHM BUKOPUCTOBYIOTh y BUPOOHHUUTBI Pi3HUX
pevYoBUH i MaTepiaiis.

OxapakTepusyiTe 6yf0oBYy MONEKYIN METUIAMIHY.
Yomy aMiHM Ha3WBalTb OPraHiYHUMM OCHOBAMMWU?

AK MOXHa MOACHWUTU Te, WO MeTUAAMIH 33 3BMYANWHUX YMOB € ra3om,
a MeTaHo/, AKUIN MaE MaliKe TaKy CaMy MOJIEKYAAPHY macy i noAibHy
6yfoOBY MONEKY/NN, — piAnHOK?
CkNagite pPiBHAHHA peakwuin:
a) C3H7TIMH2 + 0, ~ ... B)... + ...-» [GH;IMH;]CI
C,HsINIH, + HBr -> ... ... + Hy304 [C,HsMH;TH30,4

6) (CH;),IMH + H-OH"...
(CH3)"H + HCI
O6YMCNITE TYCTUHY AMMETUAAMIHY (H. y.) i BiZHOCHY TYCTUHY Ui€i cno-
NIYKN 33 BOJHEM.
Mpwn 3ropAaHHiI amiHy yTBOpuMAaacAa BogAaHa napa i 0,3 monb rasis.
MicnAa nponyckaHHA NPOAYKTIB peakuii B HaAAWWOK PO3YUHY Nyry
3aanwmunoca 0,1 monb rasy. 3Hangite popmyny aminy.

AHiniH

MaTtepian naparpada pAonomoxe Bam:

3'acyBaTu 6yL0BY MOJIEKYNN aHiNiHY;

3iCTaBUTM OCHOBHi BNACTUBOCTI MeTUNAMiHY 1 aHini-
HY;

Ai3HaTMCA nNpo BAacTUBOCTI, Ao6yBaHHA i 3acTo-
CYBaHHA aHiniHy.



HalinpocTimumM apoMaTHYHHM aMiHOM €
auinin, a6o @eninamin CcHsMH, (man. 102).
Ile O0e3bapBHa piAMHAa 3 XapaKTepHHUM 3ama-
XOM, siKa PO3YHUHAETHCA y cmnupri, OeH3eHI,
aje Majlopo3YMHHA y BoAi. AHITIH — TOK-
CHYHa pEeYOBHHA.

ByaoBa Mouaekyau. Moaekyna aHidiHY
CKlagaeThcs 13 JOBOX YaCTHH — aMiHOTpY-

nu i OeHzeHoBoro kinbus. Hemoninena enex-
TpOoHHa mnapa artomMa HiTporeHy yTBoploe 3
p-eneKkTpoHaMu OEH3E€HOBOTO KIiNbIsi CHIIbHY
n-eneKTpoHHY cuctemy (man. 103). YactuHa
eIeKTPOHHOI rycTuHu atoma HiTporeHny mepe-
MillyeThcss B OEH3CHOBE Kilble i 30Cepeaxy-
€THCS B Opmo- 1 sapa-NONOKEHHAX':

Man. 102.
Mogeni monexkynu
aHiniHy =
3MEHIIEHHs HEraTUBHOTO 3apsanay
Ha aToMmi HiTporeHy HOpu3BOAUTH A0
nocnableHHS OCHOBHHMX BIAaCTHBOCTEH
aHiINiHY MNOpPIBHAHO 3 METHJIAaMiHOM.
Tak, monekyna C¢HsIUH, Baxue, HixX
CH;MH,, npueanye iton H' i cna6me
YyTpUMye€ HOTO.
Ximiuni BmactuBocti. [Jeski peax-
/[ c 1 c\y H nii, B ki BCTymae aHiniH, BigOyBalwTh-
v M cs 3a y4acTIO aMiHOTPYTNH, a iHmi — 3a
y4acTi0O OEH3E€HOBOTO KilbI[s.
Peaxyii 3 kucnomamu. AHiNIH €
I \ Oinbimr ci1abKO OCHOBOK, HiX aMOHI-
aKk i HacH4YeHi aMiHU:
Man. 103. NI11,
A-EnekTpoHHa
cuctema CH > C _— S
B{wgnekyni CH I4-H Ho-UHo 1\Ho >1
aHinivy

' Amamoriunuit epexT Mae Micie B MoneKyIi dheHoNy.
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Man. 104.
Peakuyin
aHiniHy

3 6pomHot0
BOAOlO

po34uH Br,

7] Ile — pesynbprTar BOIHBY OEH3EHOBOTO
/ KinbIsg Ha aMiHOTPYNy. Y BOJAHOMY pO3YHU-
Hi aHiniHYy Maiixe HeMmae WoHiB OH"; iHgm-

? |  KaTopW B HbOMY HEe 3MIHIOIOTHh CBOTO 3abapB-

JTEeHHA.
Ha BigMiHy Bix MeTunamiHy aHiliH B3ae-

MOJi€ NUIIE i3 CHIBPHUMHU KuciaoTamu. Ilpo-

IYKTaMH peakUiid € colli — HOHHI CIIONYKH,

PO3YUHHI Yy BOMi:

. C(,HSMHZ + HC1 -> [C(,HSMH3]C1,

aHiiH, beHiaMOHIi XIOpHA
a6o ¢deninamin

CeHs, + H' > [CoH i, ]

iHoH ¢eHinaMoHiIO

IIpu noGaBnsHHI HaTpid TIAPOKCHUAY OO PO3UYHHY
coni (¢peHITaMOHIIO YTBOPIOETHCS aHINIH, AKHU

BUJINSAE€ThCSA y BUTIAAlL ONIICTUX Kpamenb.

* HamumiTts piBHAHHA peaknii ¢eHinaMmMoHIH
XJTOPUAY 3 IYyTOM y MOJNEKYJISpHi# i1 HOHHO-MO-
neKynspHiit ¢popmax.

Peaxyin 3 6Opomom. AHINIH MmBUAKO pearye 3
OpOMHOI0 BOJOK 3 YTBOPEHHAM XOBTYyBaTO0-01i10-
ro ocany (man. 104). Ilpu ubomy B OEH3EHOBOMY
KillbI1 MOJNEKYJIH aMiHY BigOyBaeTbcsS 3aMilleH-
HA Bigpas3y TpboX aTomiB [iZporeHy Ha aTtomMu

Bpomy:
MH2 ]qHZ
Br~*/Br
} + 3Bry(BonH. p-H) 61 4+3HBT.
Br
1= 2,4,6-tpubpomoaHinin'

Peakuii oxucmnennsa. AwWiniH, Ha BIAMIHY BIJ
OeH3eHY, OKHCHIOETHCSA Ha MOBITpPi, MEPETBOPIO-
I04UCch Ha pi3HiI cmoanykum. Ile — pesynabTat
BOJIHUBY aMiHOTpynu Ha OeH3eHoBe Kinbme. [Ipwu
OKMCHEHH]1 aHINiHY CcyMimmi KaJliifl guxpoma-

Ha3Bu moxigHUX aHINiIHY CKJIaJalOTh TaK CaMo, K i HOXIZHUX QEeHOITY.
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po3unH ——
XJI0pHOro-
BanHa

n

S nmemem—

Tty K,Cr,07; i koHueuTpoBanoi cyinbpaTtHol Kuc-
JOTH YTBOPIOETHCS OAPBHUK YOPHOTO KONBOPY —
TaKk 3BaAaHUW YOPHHUN aHINIH.

Mpu 0o06aenaHHi Xxn0pHO20 eanHA abo XA0pHOI
800U 00 B00HO20 PO34YUHY QHIiNiIHY BUHUKAE dianko-
ee 3abapesieHHsA, fAKe MQalOMb MPOOYKMU OKUCHEHHs
amiHy (man. 105). Y makuii cnoci6 moxHa eussumu
HAB8iMb He3HA4YHy KinbKicme QHiniHy.

AHiniH, sk i OeH3eH, TOPUTH Ha MOBITPi
KIITABUM HOJNYyM'SM.

JoO6yBanHs. AHINIH € HaWBaXJIUBIWIUM
aminoM. Moro 106yBaloTh y HPOMHCIOBOCTI
BigHOoBieHHsIM HiTpoOenzeny CgHs]HO0,.
Ponp BiAHOBHHKAa BHKOHYIOTh AaTOMH
Tinporeny («atomMapHHH» BOIEHBb), SAKI
YTBOPIOIOTHCS B NEPIIUNA MOMEHT B3aeMOnil
aktuBHoro Merany (I'e, 2m) 3 KHCIOTOIO
(xnopuaHotw). Cxema peakyii B cymimi

Man. 105.
Peakuisa aHininy
3 XJIOPHUM BanHOM

HIiTpoOEH3eHY, METally i KHCIOTH:

CsHsXK>, + 6H RS CeH,III, + 2H,0.

HITpoOCH3eH aHIIiH

3acTtocyBaHHsa. [3 aHinmiHy JQoOyBalTh
6arato HWOro moOXigHWUX, OapBHHUKHU, JIIKH,
dboTtomaTepianu, nmonimMmepu, BUOYXOBi pedo-

BHUHHU.

Aninin C¢HsPIl, — waiinpocTimuii apoMarud-
Huil amin. lle 6e30apBHa piguHa i3 XapaKTEepHUM
3amaxoM, MaJoOpO34YUHHA y BOJI.

AHINiIH € O1NbII cT1A0KOM OCHOBOIO, Hi)K aMOHIaK
i Hacuueni aminu. Moro BogHMIl pO3YHH He 3MiHIOE
3abapBiuenHs iHaukatopiB. Cmnoiyka pearye i3
CHIBHUMH KHCIOTAMH, OPOMHOIO BOIOI, OKHCHIO-
€THhCsI HA MOBITPI.

Y npomwucioBocTi aHiniH H00yBalTh i3 HITPO-
OeH3eHy. Bin ciayrye BUXiJHOI CHONYKOI Yy BHPOO-
HUITBI 0araTboX PEYOBHH.
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293.

294.

295.

296.
297.
298.

299.

MoACHITb, YOMY OCHOBHI BJIaCTUBOCTI B aHiNiHy BUpa*KeHi MeHWOolo
MipO0, HIXX Yy MeTuiamiHy.
CKNagiTb piBHAHHA peakwuii:

a) CsHsMHz + 02 -» ...

6) C6H5(\|H2 + HBr -» ...
HannwiTb piBHAHHA peakKLuiil, 32 LONOMOrOK AKUX MOXHA 3A4IACHUTK
TaKi NnepeTBOpPeHHA:

CH,4 CyH; CeHsg CeHsi™0, CeHAH,.

Yomy aHifNiH pearye i3 6pomom nerwe, HixX 6GeH3eH?

O64YnNCNiITL MaCOBi YaCTKM eNeMeHTiB B aHifiHi.

filka maca HiTpobeH3eHy BUTPATUTbCA Ha AobyBaHHA 200 Kr aHiniHy,
AKWO BigHOCHWI BWUXig amiHy cTaHOBUTb 95 %?

Mpu 3ropAHHI apomaTuMyHOro amiHy ytBopunaca Boga i 1,3 monb
rasis. llicna nponycKaHHA iX y HaANUIWOK PO3YUHY YTy 3aaMWwmnoca
0,1 monb rasy. 3HangiTe popmyay aminy.

AMIHOKUCNOTHU

Martepian naparpada AonomMmoxxe Bam:

BiAPi3HATM aMiHOKMCNIOTU Bif iHWMKX CNONYK;
Ai3HATMCA Npo KAaacuodikayito Ta isomepito amiHo-
KWUCNoT;

npuragaTtu XiMmidyHi BAacTUBOCTI aMiHOKKCAOT;
PO3WNUPUTHU YABNEHHA NMPO MENTUAN.

Oco6nuBe 3HA4YEHHS JOJisi XHUBUX OpPraHi3MiB
MaloTh amiHokuciomu. dparMeHTH IXHIX Mole-
KyJl BXOJATHh JO CKJIaJy TaKMX pPEYOBUH, IK
0inku, pepMeHTH, TOPMOHHU.

AMIHOKHMCJIOTH — MOXiJHI BYIJeBOJHIB, y MoJIeKyJax
SIKMX MICTATHCH aMiHO- I KapOOKCHJIbHI IPyNH.
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-AMIHOKHCIOTH
/.VO
M-CH-Cq (I
N112

Y npuponai Ha#fi0inbI NOMUPEH] a-aMiHOKUC-
aomu. Y MoOJeKyjnaxX LHUX KHCIOT aMiHOrpyma
CMONy4YeHa 3 HAWONMIKYUM A0 KapOOKCHUIBHOIT
rpynu atomoMm KapOoHy. iX 3aranbHa Gopmy-
na — J-CH-COOH.

NI112

Monexkynau pi3HHUX OinkiB ckKJIagawThcsa i3
bparMeHTIB MOJIEKYJ JABAaANITH a-aMiHOKHC-
a0T. binbme MONOBMUHHU IHUX KHCIOT YTBOPIO-
€ThCcs B XHBHX OpPraHizMaXx i3 ONPOOYKTiB oOMi-
HY pedYoBHH. I|Hmi a-aMiHOKHCIOTH, SKi He-
00XinHi1 nus cuHTe3y OiNKiB, NIOAWHA i TBADUHHU
OTPUMYKOTH pa3oM i3 ixkero. Taki aMiHOKHCIO-
TH HAa3UBAWOTbH HesamiHHumyu. POCIHMHU 37aTHI
CHHTE3yBaTH yci aMiHOKHCIOTH, 3 SSKUX YTBO-
pOIOTHCSA OINKH.

Knacudikamigs. AMIHOKHCIOTH KIacudiky-
I0Th 32 KiTbKOMa O3HAaKaMu.

3Baxkawdu Ha 0y008y KapOOHOB020 JaHylozd,
AMIHOKHUCIOTHY NMOAINAOT, Ha MUKIIYH] 1 HEUUK-
nigHi. Y nepoMmy maparpadi poO3rAgHYTO JIHIIE
CMONYKH 3 BIAKPUTHUM KapOOHOBHUM JTaHLIOTOM Yy
MOJIEeKynax.

3a  «kinvkicmio amiHo- I KAPOOKCUNbHUX — 2PYN
PO3PI3HAKTH aMiHOKHCIOTH, Yy MOJEKYJlaxXx SKHX
MicTsATbhCcs omHa Trpyma -Nei, i onmHa rpymna
-COOH, oxna rpyma -N112 i aBi rpynu -COOH,
nBi rpynu —NI112 i ogaa rpyna —COOH Tomo.

Cnoayku 3 OIHiI€ aMIHOTPYNOK Ta OIHI€H
KapOOKCHUIBHOK TPYNOK B MOJIEKYJi MOTINAOTH
32 G3AEMHUM DO3MIWJeHHAM Yux 2pyn Ha a-aMi-
HOKHCIOTH, pP-aMiHOKHCIOTH, Yy-aMiHOKHCIOTH
TOIIO.

HazBu. CucrteMaTHdHI Ha3BU AaMiHOKHCIOT
CKIagaoTh, AOJAIOYM IO HA3B BIAMOBIAHHX Kap-
00HOBUX KHCHOT npedikc amino- (tabdbn. 8). Ilono-
JKEHHSA aMIiHOTpyHOH BKa3yoTh nudppamum 2, 3
Ta iH. (HoMmep | HagarTh aToMy KapOoHy kap6ok-
CHIBHOI TPyHHu):

H*"-CH,-CH,-CH,-COOH.

4-amiHoOyTaHOBa KHCIOTa
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IHmi Ha3BW aMiIHOKHCIOT MOXOASATH BiJg TPUBIi-
albHHUX Ha3B KapOboHoBuX kucioT (Tabm. 5).
IlonoxeHHS aMiHOTPYyNH B MOJEKYyJIi BKa3ymwTb
rpeUbKUMH JiTepaMHu a, p, y TOWO, MOYHUHAKYHU
Big HaHOIHMXK4YOoro nO0 KapOOKCHABHOI Trpynu
atoma KapOoHy:

H,XCH,-CH,-CH,-COOH.
y-aMiHOMacisiHa KHCJIOTa

Ans a-aMiHOKHCIOT, i3 SAKHX YTBOPIIOTHCHA
0inku, YacTime BUKOPHUCTOBYIOTH TpPpHUBialbHI
Ha3BH: I'TiOWH, alaHiH ta iH. Kpim Toro, i cmony-
KM MO3HAYalTh CHMBOJIAMHU, SKi CKIaZalThcs i3
TPpOX HepImHUX JiTep ykpaiHcbkoi abo aHTHilChH-
koi Ha3BHW aMiHOKHCIOTH (Tabx. 8).

Tabnuys 8
dopMynu i Ha3BU ACAKUX a-aMiHOKHCIOT
dopmyna Hassa
cHcTeMaTH4YHA TpuBianpHa™
H,M-CH,-COOH AMiHOEeTaHOBa T'ninun
(I'ni, Oiy)
CHQ-?H-COOH 2-AMiHonponaHoBa | AnaHiH
MH, (Ana, Aia)
CH}?,-CH-CHz-CH-COOH 2-AMmino-4-MeTni- Jeuun
1 Tl HEeHTAaHOBA (Jeit, ben)
CH3 NEHQ
CH3-CH-CH-COOH 2-AMiHO-3-MeTHI- Bauniu
CH; i\[H, OyTaHOBa (Ban, VYai)

* Y ny)XKax — CHMBOJ CIIOJNYKH.

HadinpocTimoo a-aMiHOKHCIOTOK € aMiHO-
eranoBa, a6o aMinoonToBa, KuciorTa' (Main. 106).

I3omepis. CTpykTypHa i3o0Mepis aMiHOKH-
CIOT 3yMOBIEHa PI3HOKW 0)y008010  KAPOOHOB020
AAHYI02a 1 NONOICEHHAM aMIHOSpYnu 1O0A0 Kap-
6okcunpHoi rpynu. I[lpukmagum i30MepHHX aMi-
HOKHCIOT:

! AMiHOMETaHOBOI KHCIOTH He icHye. IIpHIYCKAalOTh, IO B MOMEHT
YTBOPEHHS BOHA PO3KJAaJa€ThCs HAa aMOHiaK 1 BYTJIIEKHCIH ras.
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Man. 106.
Moaeni
MOAEKYAU

amiHoouUTOBOI

KUCAOTHU

Binonspuuii iion
a,;u CH-COO

K

CH3-CH,-cH-cooH CH;s-CH-cH,-coon

2-amiHOOyTaHOBA 3-amiHoOyTaHOBA
CHj3
C H33 - (Ij -COOH
Ne

2-aMiHOMETHJINPONAHOBA

ByaoBa i ¢isuuni BaacruBocTti. AMiHOKHCIO-
TH — KpucTaniuyHi pedyoBuHu (man. 107). Ha Bixg-
MiHy BiA KapOOHOBHX 1 HEOPraHIYHHX KHCIOT
BOHHU CKJIAaJalOThCsA HE 3 MOJEKYT, a 3 0OCOONHUBHUX
fioniB, ki HasuBawTh Ginowapuumu'. Takui
WOH yTBOPIOETHCS B PO3YHMHI BHACHIJAOK Bifmie-
nieHHa kaTiona H' Big xapOokcuapHOI Tpynu i
npuegHaHHSA #Horo no aMmimorpymum. Ha atowmi
OkcureHy BUHHUKAa€ HETaTUBHUH 3apsa, a Ha

aToMi HiTporeHy — MNO3HTUBHHIN:
JA-CH-COOH <+ IO-CH-COO".
\H, \H

Bam BizomMo, @mO MNPOTHIEKHO 3apsIAXcHI
HOHM CHONYy4YawThCss OAMH 3 OJHHUM Habarato
MimHime, HiIX EJIEeKTPOHEHUTpPalbHI MOJEKYJIH.
ToMy TeMmMmepaTypu MNJIAaBICHHSA aMIHOKHCIOT
BUIIi, HIiX BIANOBIZHUX KapOOHOBUX KHCIOT.
Tak, aminoonroBa kuciaora H,lYCH,COOH (ab6o

+

H;i<I-CH,-COO ) mnaBuThcsI B TeMIOEpaTypHOMY

Man. 107.
AmiHooUTOBa KMCAOTa 3a0apBICHHA.

1

1 ianTepBani 232—236 °C (i3 po3knajgaH-
‘ HiaAM), Toni sk ouroBa CH3;COOH — 3a
temnepatypu 16,7 °C.
AMIHOKHCIOTH N00pe PO3YHUHSIOTEH-
ci y BOJi, a B OpPraHi4YHUX PO3YHUHHU-
KaX, K NpaBUio, Hepo3duumHHiI. BonaHi
pPO3YMHH aMiHOKHUCIOT 3 OAHIE€H Kap-
OOKCHIBHOIO H ONHI€W aMiHOTPYMOIO

B MOJEKyJi Malike HeHTpalbHi; B
HUX IHIMKATOPHU HE 3MIHIOIOTH CBOTO

IHma HazBa — BHYTpIIIHI coi.
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IlixaBo 3HaATH
I'ninua pearye
3 pepym(III)
XJIOPHUIOM

3 YTBOPEHHAM
CIIONYKH
TEMHO-
YEepBOHOTO
KOJIBODY.

Jlesski aMIHOKHCJIOTH MAalTh COJOAKHH abo
Tipkuit cmax.

XimiuHI BmacTuBOCTi. 3aBISIKH HasIBHOCTI B
Monekynax kucanoTHuX (-COOH) i ocHOBHHX
(-MH,) rpyn aMiHOKHUCIOTH € aMPOTEPHUMH CIIO-
TyKaMH.

Peaxyii 3 nyeaniu i xucnomamu. AMIHOKHC-
JOTH pearyoTh i3 IyraMu i KHCIOTaMH 3 YTBO-
peHHAM coleil. Y mepmoMy BHOAaAKY B3aeMOIisd
BigOyBaeThcsd 3a ydyacTi0 KapOOKCHIBHOI rpymnu
MOJEKYIU KHCIOTH

H,!\"-CH,-COOH + IIOH H,1M-CH,-COOKa + H,0,

HaTpill amiHOoameTaT
a B IpyroMy — aMIiHOTPYIH:
H,]4-CH,-COOH + Hei -» [Hs\-CHCOOH]CI.
TIIOUHIA XJTIOpUO

Inwi peaxyii. Tlogi6HO 10 KapOOHOBHUX KHCIOT
AMIHOKHCIOTH pPEarymoTh i3 aKTHBHHUMH MeTaja-
MH, AESKHUMHU consMu (Hampukiajn, kapboHaTa-
MH), CIUPTaAaMH, aMOHIaKOM.

* HanumiTtes piBHSIHHA peakHili aMiHOONTOBOI
KHCJIOTH 3 HaTpid kapOOHATOM 1 aMOHIaKOM.

0C-AMIHOKHUCIOTH B3a€EMOJIITH y PO3YHHI 3
kynpyMm(Il) rigpokcumom. Ilpm mpoMy yTBOpIO-

IOTHCS CHOJNYKH CHHBOTO Konbopy (man. 108):

2H,M-CH,-COOH + Cn(OH), -> (H,M-CH,-C00),Cu + 2H,0.

aMiHOOLITOBA KHUCIOTA kynpyMm(Il) aminoanerar
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La peaxyia € AxicHol0O Ha A-aMIHOKUCTIOM U.

Peaxyii  mioc  aminokuciomamu. 3a TEeBHHX
YMOB MOJNEKYJIH a-aMiHOKHCIOT B3a€EMOAIIOTH
onHa 3 onHom. IlpoagykTaMu TakuxX peakmid e
nenmuou. Cxema YTBOpPEHHS Ounenmudy 13 JBOX
MOJEKYT a-aMiHOKHCIOTH:

HanF-?H-C]-[TIOHﬁ-—H-s- II< - ? H-
CHs3 O H CHs

C-OH
I

0

2 I I 1 1 I

CH3 O H CHs3 O

MoxnuBe i IPOTHIECIKHE MEPETBOPEHHA — Tif-
poni3 gunentuay. Taka peakmis BigOyBaeThCs MiX



Mana. 108.
Po3uuH kynpym(ll)
amiHoauertary

| yac HarpiBaHHS HM 3a HasIBHOCTI CHJBHOI
KHCIOTH.

Y Monexkyni gunentuay, sSK i aMiHOKHC-
NO0TH, € aMiHO- 1 KapOOKCHUIbHA TpPYyIH.
KoxHa 13 mUX Tpym MOXe pearyBatu 3
BiAMOBIAHOK TPYMNOI M€ ONHIi€l MOJNEKYIH
AaMIHOKHCIOTH 3 YTBOPCHHSIM TPUOEHTHAY.
[3 OaraThoX MOJEKYJI aMiHOKHCIOT YTBO-
PIOIOTHCS HONINENTHIH.

Hazea nenmudy cknadaemoeca i3 mpusians-
HuUx Ha3e eidnoesidHuUx a-amiHokucaom. [lpu
yboMy 8 HaA38aX AMIHOKUCAO0mM, AKi npopeazy-
8anu no KapboOKcunbHUX 2pynax, 3amiHiolMmo
cygpikcu Ha -in (-un). lMpuknadu Haze nenmudis:
anaHin-anaHiv (0unenmuod), aniyun-anarin-
eaniH (mpunenmud).

Y Moiekynax MNOJiNENTUIIB MICTATHCS OJHA-
KOBI Tpynu aTOMiB, SKi Ha3UBaIOTbhb nenmuoHUMU
epynamu:

-C-
I
OH
VYci yoTHpH aToOMHU TrienTuaHoi rpynu nepebyBa-
I0Th B ONHINW ninomuHui (man. 109).

Jdo6yBaHHsI. AMIHOKHUCIOTH JOOYyBalTh KiJlb-
koMma cnocobamu. OnuH i3 HUX — 2idponiz OLIKIG.
I[Mix vyac TpuBanoro HarpiBaHHA OiJIKIB i3 KHCIIO-
TamMu abo nyramMu YTBOPHIOThCS CcyMmimi aMmMiHO-

KUCIOT 1 JNesiki iHmi peyoBUHH. Bupinu-

n TH 3 TAakKOol CyMimlli KOXHY aMiIHOKHUCIOTY

H Iy)Xe  BaXKo. Mikpobionoziunuti cnocib

noOyBaHHS aMiIHOKHUCIOT IPYHTY€EThCS Ha

0 po3umenieHHl OiNKiB MEBHUMHU MIKPOOp-

é ¢ C ranizMaMu. [CHYIOTh TaKOX CHHTETHYHI
H METOOU NOOyBaHHSA LUX CIOJYK.

3acTocyBaHHsI. AMIHOKHUCIOTH IHUPOKO

a BUKOPUCTOBYIOTh Y MEOUUHHI SK JiKap-

Man. 109. Cbl(i. npenz.ipaTu r.lpu 3ax30p"f03aﬂﬂﬂx

MentuaHa rpyna y KpOBi, MEe4YiHKH, HNIiJMIYHKOBOI 3allo3H,

dparmeHTi MoAeKyAUu NOpyIMEeHHsAX OOMiHYy PEYOBUH i HEpPBOBOI

nentuay cMCTeMH. BOHM 3HEMKOIKYIOTh TOKCHYHI
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300.
301.

302.
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pe4YOBHHH B opraHizMmi. J[eski aMIHOKHUCIOTH €
CUPOBHHOK y BHUPOOHHUIUTBI CHHTETHYHHUX BOJO-
KOH, IJjacTMac, IHIII CAYryHOTh Xap4YOBHUMHU
no0aBKaMH Yy TBAPUHHHUITBI.

BUCHOBKMU

AMIiHOKHCIOTH — mMOXiAHI BYyriieBoaAHiB, Yy
MOJIEKYJaX SKUX MiCTATHCS aMiHO- i KApOOKCHIb-
Hi rpynu. Y MoJieKyJiax a-aMiHOKHCJIOT aMiHOTpY-
na cmojgydeHa 3 atomoMm KapOony, Halioamxkuum
A0 KapOokcuabHOI rpynu. dparMeHTH MoOJeKYJI
ABAJALUSATH a-aMiHOKHCJIOT € CKJAJ0BMMH MOJEKYJ
Oinkis.

AMiHokucaoTu — amdorepHi cnoayku. Boum
pearyioTh i3 Jyramu i cMJbHUMH KHMCJIOTAMHU.

MoJsiekyau aMiHOKHCJIOT MOXKYThb B3a€MOAIATH
Mixk co6o10. IIpn HboMy YTBOPIOIOTHCS NMeNTHAN —
CIIOJIYKH, MOJIEKYJHM SIKHX CKJIagawTbes i3 dpar-
MEHTIB MOJIeKYJ aMiHOKMCJIOT, CHOJyYeHHX Hel-
THAHUMHU rpynamu atomiB —CO—NI11—

AMIiHOKHCJI0TH BHKOPHUCTOBYIOTH y MeIHIMHI,
BHPOOHHUITBI MoJIiMepPHUX MaTepiajiB, 101a0Th Y
KOPMH CiIbCBKOroCNOAapCchbKUX TBApPHH.

AKi CNONYKWM HA3MBaAOTb aMiHOKMCAOTaMMU?

CKknapgite CTpyKTypHY dopmyny 6inonapHoro MoHa 2-amiHoMpomnaHo-
BOi KMCNOTMH.

3HanAiTL BiANOBIAHICTL.

dopmyna monekynu Hasga amiHOKuUCnOTH
1) CH3-CH-CH-COOH; a) 3-amiHo-3-meTunbyTaHOBa;
i CAaMine.D - .
N42 CHs 6) 3 aMI.HO 2-meTunbyTaHoOBa;
CHs B) 2-amiHO-4-MmeTUANeHTaHOoBa.

2) MH;,-C-CH,-COO0H;

CH;

3)CH3-CH-CH,-CH-COOH;

CH, I4H,



303. 306pasiTb CTPYKTYpPHi GOpMynn MONEKYN TaKUX KUCNOT:
a) 2-amiHONeHTaHOBOI;
6) 3-amiHO-2,3-aMmeTnN6YraHoBoi;
B) 4-amiHO-3-MeTuUN6YyTaHOBOI.

304. CknapgiTe piBHAHHA peaKuin anaHiHy 3 MarHiem, HaTpil rigpoKcuaom,
aMoHiakom, 6pomifHO KUCNOTOW, rAILMHOM. fAKI 3 UMX peakuin
cBig4atb Npo aMpoTEepHiICTb amiHOKUCNOTH?

305. 306pa3iTb CTPYKTYpHi popmMynnM mMoNeKyn CnonyK, AKi yTBOPHOTbCA
nig 4yac riaponisy Takux nenTuais:

a) HZIH-CHZ-C-ii\I-CHz-COOH;
u
O H
6) HM-CH,-C-[*-CH-C-M-CH,-COOH.
I 11 01
O H CH;0 H

306. flka macoBa 4yacTtka KapboHy B y-aMiHOKanpoHOBilA KWCAOTI, WO
MiCTUTb Y MOJIEKYNi WicTb aTomiB KapboHy?

307. 3miwanm of4HaAKOBI KiNbKOCTi peYoBUHMU TAiLUHY M anaHiHy. O6uncnite
MacoOBi YaCTKM aMiHOKUCIOT y CyMmili.

308. Ha 8,5 r coni, yrBopeHoi 3-amiHonponaHoBoto i bpomigHO KKUcnoTa-
MW, NOAIANN HAL/NUIWIKOM PO3YMHY Kanii rigpokeugy. O64ymcniTe macy
[06yTOoi KaniHoi coni amiHoKMcAOTH.

Binkun
MarTepian naparpada fonomoXe Bam:
npuragatu cknag i GyHKUii 6inkiB B opraHismax;
3po3ymiTu npocTopoBy 6yaoBy monekyaun b6inka;
PO3WNPUTN CBOT 3HAHHA NPO BAACTUBOCTI BiNKiB.
Y mnpuponi iCHYWTb pPEYOBHUHH, SAKI MaWTh
BeJMYE3HEe 3HAYEHHs IJisl XUBUX OPraHi3MiB.
Lle — oinku.
Bisikn — moJainenTuan, siKi CKJIagawTHCA i3 gparMeHTiB

MOJIEKYJ a-aMiHOKHMCJIOT | BUKOHYHTh cneuu@iyni GpyHk-
uii B ’)KHBHUX OpraHizmax.
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Binku € «O0yniBenbHUM» MaTepianoM JJis Kii-
tuH. KpiM Toro, BOHH peryjimwiTh 0OMIH peuo-
BHUH, 3a0€e30e4yI0Th PYXOBY AiSANbHICTH OPTaHi3My,
3aXHMINAKTh WOTO BiJ 4yXOPIAHUX TiJN, KaTalizy-
I0Th XiMiYHI peakuii B KJIITHHaX, MNEPEHOCSTH
NOXHUBHI PEYOBHHHU [0 OpraHiB i TkaHuH. bin-
KU — JKepeno eHeprii nus opranizmy. Ilpu po3s-
mennenni 1 r Oinka Buaginserbcs 17,7 xJx
TENJOTH.

B opranizmax TBapuH 1 JIOJUHU MICTUTHCH
Oinpme OiNKiB, HiXk y pociuHax. BoHu € ckmamo-
BUMH M'S30BOi1, CHOJIy4HOi, HOKPHUBHOI TKaHUH,
mKipu, Boloccs, HIrtiB. Bbinku HagXoAsITH A0
OpraHi3MiB TBapHH i NIOAUHH 3 Ixke0. BoHu po3-
HWEenIrThcsd GpepMeHTaMH Ha aMiHOKHCJIOTH, 3
SKHUX CHUHTE3yIOThcs iHIII OiNKH, BIAaCTUBI HEB-
HOMY opraHi3mMy. Y pociuHax OiJIKH YTBOPIOIOTh-
csi B pe3ynbTaTi (GOTOCHUHTE3y 3 HEOPraHidYHUX
pe4YOBUH (SIK i BYIJIEBOJIH):

BYFNeKUCAUN ra3 + Boga + AeAKi po3YMHEHi coni 6iNKU + KNCEHb.

Y Oinkax MIicTAThCA I'SAITh OCHOBHHUX €JIEMEH-
tiB: Kap6on (iioro MacoBa uYacTKka CTaAaHOBHTH
50 55 %), Oxcuren (21,5—23,5 %), Hitporen
(15— 17 %), T'igporen (6,5—7,3 %) i Cynbsdyp
(0,3—2,5 %). Kpim Hux, y npeskux Oinkax e€
HeBenHKa KinbkicTh Docdopy, Homy, Pepymy,
IHIIUX EJIEeMEHTIB.

3Ha4YeHHS MOJEKYJSIpPHUX Mac OiNKiB JOCHThH
BEJIUKI — BiJ NECATKIB THCAY A0 KiIbKOX MIiJlb-
HOHIB.

Knacudikanis. Po3pi3HsoTh npocTi i cknagHi
6inku. Jo mnpoctux OinkiB, abo npomeinig
3apaxoOBYIOTh Ti, MOJIEKYJIH SKHX CKJIaJamThCs
nume i3 3alMIKIB MOJEKYJl AaMIiHOKHCIOT.
Cxknanni 6inku, aGo npomeiow’, MicTsats me ii
3aJIUMIKH MOJEKYJ BYriaeBOAiIB, opTtodocdaTHOT
KHCIIOTH, HyYKJIeTHOBUX KHMCIOT Ta iH.

BynoBa monexkyn. 3HauHUW BHECOK Yy JHOCIIi-
I)KeHHs OinkiB 3po0OMB HiIMEUbKHH YyuUYeHHU

1 . . . ~
TepMiH MOXOJUTH BiA IPEIbKOTO CI0BAa proioe — MepIIUi.
2 . . . . o . .
TepMiH MOXOAUTH BiA TPELbKUX CIiB proi-oB — nepuruii i eiclOb — Buxa.

.252



Man. 110.

KynecTtepxHeBa mogenb ¢parmeHTa NepBUHHOI CTPYKTYpu Binka

(4opHi Kynbkn — atomm KapboHy, »koBTi — ligporeHy, 6nakuUTHi — HiTporeHy,
yepBOHi — OKcureHy, 3eneHi — iMiTyloTb BYr1eBOAHEBI Ta iHWi 3a/ULWKK)

E. ®imep. Binm moBiB, mo iXx MOJNeKyJlHu cKiaja-
I0ThCs 13 QparMeHTIB MOJEKYyJ a-aMiHOKHCIOT,
COONYYEHHX MENTUIHHUMH TPYyNaMU.

Binku 3a cBoew Oyn0BOIO HE MAlOTh aHAJIOTIB
cepel BIJTOMUX BaM OPraHiYHUX CHONYK. [CHYIOTH
YOTUPHU PiBHI opraHizanii OiJIKOBHUX MOJEKYII.

Ilepeunna cmpykmypa 6Oinka — 1€ TOJINeI-
TUJAHHUHA JTaHOIOT 13 4iTKOI MOCIIOBHICTIO aMiHO-
KUCIOTHUX 3anumkiB (man. 110):

g~ CH-C-XKCH-C-M-CH-C- -N-011 COOH.
I I 1 I I 1 I I1
OHI OH I3 O H Ky
VYV uaBeneHii ¢popmyni aitepamu J| i3 pi3HUMH
iHZEKCaAaMH MO3HA4YE€HO BYILJEBOJHEBI Ta iHIII

e 3aNMHUIIKH.
@ 50 Bmopunna cmpykmypa 6inka — 1€ TeBHa
"® npocroposa ¢opma (3ge0inpmoro — cmi-

panb), skoi HaOyBae MONINENTUAHUN JIAHLIOT
y (man. 111). Mix atromom Okcureny CO-rpynu
& C g OJHOTO BHTKa cmipani # atromom [igporeny
NH-rpynu cycilHbOrO BUTKAa BUHHKA€ BOJHE-
Buit 3B's30k. KoxHa mentupHa rpymna Oepe
y4acTh B YTBOpPEHHI1 JIBOX 3B'SI3KIB LbOTO
Tuny. 3anumku J[ po3MimywThcs i3 30BHILI-
HbOTO OOKYy cmipadni.
Tpemunna cmpykmypa 6inka GHOpPMY€ETH-
csi BHAcCJHiJOK 3ropTaHHs abo 3aKpydyyBaHHSI

crmipaii mMONiNEeNTUAHOTO JlaHLIOra B KIYyOOK

o
¢ BOAHEBUM 3B A3OK  (rjoGyny). IcHyBaHHS Takoi HpPOCTOPOBOI
bopMu 3yMOBIEHe BHHHUKHEHHSIM J0IaTKO-

Man. 111. . , . .
BTopHHHa BUX XIMiuHHX 3B'A3KiB Mix ¢parmMeHTamu
CTPYKTypa 6inka MolieKyn OinkiB. Y pe3ynbTaTi 30JTHXKEHHS
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nBox atoMmiB Cyabpdypy YTBOPHETHCSI AUCYIb-
binaui «mictok» (8-8) (maxm. 112), a kapOok-
CHIBHOI Tpymnum 1 aMIiHOTPYODH — COIBOBHHU
(-COO ... "NeHj;-).

Yemeepmunna cmpykmypa 0ilka € CHUCTe-
Mo ckiaagHoi popmu. Y Hi#l 3aBAAKH €IEKTPO-
cTaTU4YHIH B3aemonii o0'exfHaHO KiAbKa TIOOYI.
e — e€enuHuMd KOMIJEKC, SSIKUH BUKOHY€E NEBHY
GyHKIOiI0 B XUBOMY opranizmi. Mix ¢parMeHra-
MH THo0ynl BUHHUKATHh HOBI aAucyiab¢digHl #
COIBOBI MICTKH, a TaKOX BOIHEBlI 3B'SA3KH.
YUeTBepTUHHY CTPYKTYpy Mae€e reMorio0iH; #Horo
MOJEeKyla CKIaZaeTbCcs 13 YOTHPHOX TI0Oy:
(man. 113).

Man. 112. Man. 113.
®parmMeHT TPETUHHOI YeTBepTUHHA CTPYKTypa
CTPYKTYpU binka 6inka (MOAeKyAa remornobiny)

®i3uuHi BiracTtuBocTi. binku mpu HarpiBaHHI
HE MIaBISATHCSA, a TEMHIIOTh i1 HTOYHMHAIOTH PO3KIa-
naTucs 3 MOSIBOK 3amaxy maixeHoro mip's. Jeski
OiJIKM PO3YUHAITHCSI y BOMI 3 YTBOPEHHSIM KOJO-
iTHUX PO3YHHIB.

[Ipu noGaBnsHHI OO0 po3dumHY OidKa KOHIEHT-
POBAaHUX PO3YUHIB KHUCIOT, NyriB, comeid Kympy-
my(Il), HnomOoymy(Il), 1iHmMmHEX («KBaXKUX»)
MEeTaJi4YHUX EJNEeMEHTIB, a TaKOX OpPTaHIYHHUX
PO3YHHHUKIB (HampUKIalX, COHPTY) BigOyBaeTh-



Man. 114.
AeHatypauis 6inka

csi ocaaxeHHs Oinka (denamypayisn')
(man. 114). Aunanoriunuii epekT cnocrepi-
rapTh MiJ 4yac HarpiBaHHsg. BiH cnpuuunne-
HUW pyHHYBaHHSIM YETBEPTUHHOI, TPETHUH-
HOI Ta BTOPHHHOI CTPyKTyp Oinka. VY
pe3yiabpTaTi OimOK BTpadae 3JaTHICTH
BUKOHYBAaTH CBOI0O 0ionoriuny ¢QYyHKIiO.
OnHak Xap4oBi NPOAYKTHU Mmiclisi JeHAaTypa-
nii OinkiB Jerme 3acBOIIOTHCS OpPraHi3-

MOM — seuHs abo 3BapeHe sile MOPIBHSI-
HO 13 CHUPHM, KHCJE MOJOKO HOPIBHSHO 3i
CBIXHUM.

Ximiuni BracruBocri. binku, sk i amiHo-
KUCIIOTH, € am@omepHumu cnoaykamu 3i
cnabKo BUpaX cHUMH OCHOBHHUMHU Ta KHUCIOT-
HUMH BJIaCTHBOCTSIMH.

3a HasBHOCTI kKucinot abo ¢epMeHTiB Oinku
3a3HaOTh cidponizy. KiHIEBUMHU TPOAYKTaAMH
HbOTO MEPETBOPCHHS € aMiHOKHUCIOTH, 3aJUUIKH
MOJEeKyd sikux Oynum B ckunani Oinka. [igponis
BigOyBaeThcss B KilbKa cTamiii:

6inoK -» noninentuaun AVNenTUAN -» aMiHOKUCAOTH.

Bigomi xapakTepHi peakuii 3a yuacTio OiJNKiB.
BoHuM cynpoBOIXKYIOTHCSH 3MIHOI KOJbOPY, TOMY
iX Ha3uBAWTh Koaboposumu. Jlo UUX peakuii
3apaxoBYIOTh 6iypeToBy?, KCAHTONPOTEiHOBY® Ta
nesaKi 1Humi.

JABOPATOPHUI JTOCJIIT Ne 19
biypetoBa peakKuia

Y npobipky Hanuiite mo 1 MJ po34uHIB Oilika Kypsdyoro sums i

Nyry, a moTiM — Kinbka Kpamenb po3uuny kynpym(Il) cynsdary.

[epemimaiiTe BMicT npoOipku. o cmoctepiraere?

! TepMiH MOXOAUTH BiJl TPELBKOTO CIOBA Henainrainz — mno30aBieHUi
MPUPOJHUX BIIACTUBOCTEH.
3a Ha3BOK HITPOTEHOBMICHOT CIIONYKH — OlypeTy, sika BCTyla€ B aHa-

JIOTIYHY PeakKIlio.

Ha3Ba moxoauTh BiJ rpelbkux ciiB xamiboB — xoBTHii 1 proio3 —

MepIIni.
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Ilig wac B3aemonii OiNKiB i3 PO3YHHOM COII
Kynpymy(Il) B nyxXxHOMY cepeJoBHIlI BHHHUKAE
dbiankoBe 3abapBiueHHsA. lle — 6iypemosapearyis,
SKa € SIKIiCHOWK Ha menTHAHI rpynu (man. 115).

JABOPATOPHUH JIOCJIIT Ne 20
KcaHTonpoTeiHoBa peakuin

Y npobipky Hanwmiite 1 M po3umHy Oinka Kypsdoro sims i

no6aste 0,5 mx 20 % -ro po3unHyY HiTpaTHOI KHCHOTH. Skuil Koxip
ocaay, IO yTBOpHBCS?

Harpiiite BmicT mpo6ipku. Yu 3MiHIOETHCSA KONip ocany?

Ilicns oxomoxxeHHs Ho6aBTe A0 Ocaay TPOoxXHu po3duHy nyry. o

cmocTtepiraere?
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SAAxmo Oinkm abo IXHI PO3YMHH HATrpiBAaTH 3
KOHIEHTPOBAaHOIO HITPAaTHOK KHCIOTOIO, TO
bparMeHTH MOJNEKYl apoOMaTHYHUX aMIiHOKHC-
JI0T, HasBHI B O0iIKax, B3ae€eMOJIIOTHL 13 Ii€I0
KHCIOTOI 3 YTBOPEHHSM HITPOCHOJNYK JXOB-
TOTO  KOJbOPY  (Kcawmonpomeinoéa  peaxyis,
man. 116). ILle came BinOyBaeThcs MpU HMOTpal-
ASHHI KOHLEHTPOBaHOI HITPaTHOI KHCIOTH Ha
mwKkipy (yTBOpHOEThCS JKOBTa mnisiMa, sKa He
3MUBa€ETHCSA BOJOI0).

g‘
: f
y b A
N B #
; -

Man. 115. Man. 116.
biypetoBa peakuia KcaHTonpoTeiHoBa
peakuis



309.

310.

AKi

[IpakxTuuHe 3HaYeHHSA. Binku € HeBiA'€MHOIO
CKJIaJOBOI HAImOro XapyyBaHHsS 1 palioHy TBa-
puH. Jlo6oBa moTpeba gqopocioi JIIOAUHU B OilKax
cTaHOBUTH y cepeanbomy 100-110r. Y tBapun-
HHMITBI. ¥ NTaxXIBHUITBI 3 METOI 301IbIICHHS
xap4oBoi mMiHHOCTI KOpMiB ix 306arauyioTs Oinka-
MH, SIKi BUPOOIAIOTH 3a JONOMOTOI0 MikpoOioso-
riY4HOTO CHHTE3Y.

I3 maBHiIX 9YaciB NIOOW BHKOPUCTOBYIOTH Pi3HO-
MaHITHI peYOBHHH 1 MaTepialu, IO MAKTh 0il-
KOBY OCHOBY — BOBHY, WIKipy, IOBK, XyTpa,
kiuei, xenaTuH ta iH. CydacHi mNpanbHi MOPOIKH
MIiCTATH GEpMEHTH, K1 COPHUAIOTH pO3KIany Oin-
KOBHX 3a0pyJHEHb Ha TKaHHHAX.

Binkn — monimentuau, «modyxoBaHi» i3 3aJKMI-
KiB MOJIEKYJ a-aMIiHOKHUCJIOT. Bomi BHKOHYIOTH
BaXxnuBi Oionmoriuni pyHKIii B )KHBUX OpraHizMmax,
3M1HCHIOIOTh 1 PEerynolTh OOMIH pPE4OBHH, CIYTY-
I0Th «OyAiBeIBHHUM» MaTepiajloM Aas KIITHH. 3
iker Ta KOpMaMu OIJIKM HAIXOMITh JJO OpPTraHi3MiB
NIOJWHU 1 TBAapHUH, J€ PO3IENIIOIOTHCS pEepMeEeHTA-
MU Ha aMiHOKHCIOTH, 3 IKUX YTBOPIOKTHCSA OiNKH,
BIaCTHUBI TAaHOMY OpTraHi3My.

Po3pi3HAIOTE NEepBUHHY, BTOPUHHY, TPETHHHY W
YeTBEPTUHHY CTPYKTypH Oijnka.

I[Ipu marpiBanHi po3uuny Oinka abo noOaBiusgHHI
10 HBOTO KHUCJIOT, JNYTiB, NE€SIKUX colieil BinOyBaeTh-
cs Woro meHatrypamisi, To6To pyiiHyBaHHS NIpPOCTO-
poBoi CTPYKTYypH 1 BTpaTa O0i0oJOTiYHUX (QYHKIii.
3a meBimx ymMoB OiJIKM 3a3HAIOTh TiJpoJi3y.

CNONYKW Ha3uBalTb binkamu? OxapaKTepusyihTe ix poab y
KUTTEQIANBHOCTI OpraHiamis.

Binkn Ak Bigomo, € noninenTugamu. Yu BCi noninenTMaM MOXKHa

3apaxoByBaTu Ao 6inkiB? BignoBigb aprymeHTyiTe.
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311. Yum pi3HATbCA NpoTeiHun i npoTeign?
312. lMpoKOMEHTYNTe MaatoHOK 117.

313. Wo Take peHaTtypauyisa 6inka? Yum
BOHa MoOXe ByTM cnpuyYnHeHa?
314. OxapaKTepusyihTe KONbOPOBi peak- i Q‘
uii 6inkis. :
315. MacoBa 4acTKa 6inkiB y KBaconi

cTaHoBUTb 21 %, a cepepHAa macoBa
yacTka HitporeHy B 6inkax — 16 %.

. ) Man. 117.
AKa maca HiTporeHy mictutbCca B B3aEMO3B'A30K CTPYKTYp
60 r kBaconi? MOAEeKyAU Binka

4B =W HykneiHosi Kncnotm
4
%‘f”mﬁ

MaTtepian naparpada fonomoxe Bam:
OTPUMATU AOKNAAHY iHGOpMaLito Npo cKaag HyKnei-
HOBUX KUCAOT;
3'acysatu 6ygosy noasiiHoi cnipani AHK;
PO3WKUPUTU CBOI 3HAHHA Npo GyHKLIT Ta BNacTUBO-
CTi HYKNEiHOBMX KWUCAOT.

Oco6nuBO BaXJIHUBY POJb y XXUBUX OpPraHizMax
BUKOHYIOTHh He JHIIe OiNKH, a W HyKkieinogi
Kuciomu.

HykJjeiHOBI KHCJI0TH — BHCOKOMOJIEKYJSAPHI NPUPOIHI
OpraHiyHi cmoJyku, fiki 30epirawTh i BiITBOPHOIWOTH B
OopraHizMax cmnajkoBy (reHeTu4Hy) iHgopmaniio, a TaK0OXK
0epyTh y4acTh y CHHTe3i OiJIKiB.

Ckaax moaekyJg. Bam BigomMo, mo HyKJeiHOBI
KHCJIOTH — i€ MPUPOAHI MONiMepHu. iX MONEKYIH
CKJIajalwTbcsd 3 0araTboX NOBTOpIOBaHHX ¢par-
MEHTIB —  nykieomuodis. KOXHHUNH HYKIECOTHT
00'eqHye 3aJUMIIKH TPHOX MOJEKyl — opTodoc-
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darnoi xucmoru H;3;PO0,, MoHOcaxapuay i HiTpo-
reHoBMicHoi cmonyku. Moro MoXHa CHpPOLIEHO
300pa3uTH Tak:

33/IMLLIOK MONEKYNU 3aNULLOK MONEKYNU
optodocdaTHoi KMcnotn MOHOCcaxapw/y

3annioK MONEeKYIU
HITPOreHOBMICHOI CNONTyKH

- rascect

1
i

IcHyOTh JABI TpyOHM HYKIEIHOBHX KHCIOT.
Monexynu KUCIOT OAHI€l rpyHH MIiCTSATHh 3alMIl-
KM LOUKIIYHUX MOJeKyax pubo3u, a iHmWOI —
MoOJeKya ge3okcupubosu (c. 203). ®opmynu mMo-
JeKyJT HUX MOHOCAXapuAiB:

«CHoOH SCH,0OH
0 OH 1 O oH
L uG CH Ui
E —Cl H 93_ "
OH OH OH H
pubo3za ne3okcupubosa

Bix Ha3B MoOHOCaxapuAiB NMOXOAATH HAa3BHU CIO-
NyK, SKi PO3TIANAEMO: PUOOHYKICIHOBI — KuC-
aomu (cxopoueno — PHK), oesoxcupubonyrnei-
nosi  kucromu (JHK).

Monexkynu JHK i PHK pi3HsThCS ¥ 3annmka-
MU HITPOTEHOBMICHHUX CHOJNYK, SIKi MICTATBCS B
Hux. o ckaany monekyn JHK BxonsaTp 3anum-
KM MOJEKYJ NUTO3UHY, aJeHiHy, TyaHiHy 1 TUMIi-
Hy, a PHK — 3anumku MoJaexkynl UUTO3UHY, aje-
HiHYy, TryaHiHy #W ypanuny. HaBoammo (He nmns
3amaM'siTOBYBaHHS) CTPYKTYpHiI GpopMynu Moie-
KyJd IHHX CHOJNYK:

NH, O NH, O (\7)
. - _ : ) . P| L
SN HCySNe N ) N~ "NH [ ONH
1 L AN No U
N~ O h N I\ N~ \: N7 NH, N~ O
H H - H H
uuto3uH (11) tuMiH (T) aneHiH (A) ryanin (I) ypaiui (V)

YepBOHUM KOJIbOPOM INO3HA4YeHO aToMHu [ingpore-
Hy, SKHMX HeMa€e B 3aJHIKaXx LOUX MOJEKYI,
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nasBuux y IHK i PHK. VYka3ani HiTporeHoBmic-
Hi CHOJNYKH HPUHHATO MO3HAYaTH BEIHUKHUMHU
niTepamMu (mMepmUMHU B IX Ha3zBax).

CrpykTypHa Gopmysia OQHOTO i3 HYKJICOTHUAIB
JHK:

CH H.CJ
HC tC H
37 27T

Micis cmoNy4YeHHS HYKJICOTHAY i3 JBOMa IHIIHU-
MU NO3HA4YEHO KPamKaMHu.

Monexkynu HIHK 3HayHo Ginbmi 3a MOJNEKYIH
PHK. 3HadyeHHs BiAHOCHHX MOJEKYJISIPpHHUX Mac
JHK cTaHOBAATH KiJAbKa HECATKIB abo COTEHBb
MinpiioniB, Tomi sk gns PHK — Big 20 tuc. no
KinbkoXx MinbiioniB. IIpore momexyn PITK B
opraHi3aMmi Habararto 6inpme, Hix monekya JHK,

[IpoctopoBa OynoBa MOJEKYJd HYKJIEIHOBHX
KHCJIOT NEBHOI Mipol0 Haraaye OyIoBY MOJEKYII
OinKiB.

Ilepsunna  cmpyxmypa monexyn  JJHK i
PHK, Tlinx mnepBUHHOI CTPYKTYypOK MOJEKYI
HYKJIETHOBUX KHCJIOT PO3YyMIIOTh MOCIHiJOBHICTH
CMONIydeHHss HYKIeOoTHAiB y naHuwo3i. Takuit
JaHUIOT Ha3WBAaOThb  HOJMIHYKIEOMUOHUM. Vuyeni
BUSABHIM, 11O BiH Ma€e HEpPO3TalyXeHYy OyaoBY:

HyxkneoTtuaum po3MilieHi B JTaHOI0O31 B MEBHO-
My HOPSAAKY. 3aNHMIIKH MOJIEKYI MOHOCaxapu-
niB 3'eqHywTbcs «dpochaTHHUMH MicTKaAaMHU»

(man. 118).
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Man. 118.
PparMeHTU NONIHYKNEOTUAHUX NaHutorie monekyn AHK i PHK

Vs " Monekyna PHK mae mepBUHHY CTpykK-
Typy, OZHaK ii NINAHKH 3aBASIKM BOJHE-

f S BUM 3B'Ai3KaM MOXYTb 3aKpydyBaTucsd,
¢bopMyrYH BTOPHUHHY 1 HaBiTh TPETHHHY

) CTPYKTYpH.

P Ol Bmopunna CmMpyKmypa MOJIeKyIU

2 T A SN JIHK. lle mnoxBiliHa cmipanb, YTBOpeHa
ot | S R | IBOMa OJHAaKOBHMHU NOJNIHYKICOTHAHUMH

JaHUIOTaMHU, MNPOTUIEKHO HANPABICHHU-
MH 1 CKPpYYEHHMMH HAaBKOJO CHiIbHOI oci
(man. 119). 3anumku MOJEKYyl HiTpore-
HOBMICHHUX CHOJIYK pO3MilleHi BcepeauHi
cunipani monekynru JHK i mepmemguky-
JAPHO IO OCi, @ 3aJUIIKHU MOJEKYJI OpPTO-
¢bocharHOl KMCIOTH I Ae30KcUpubo3nm —
i3 3oBHimHBOTOo O0OkKy cmipani. OO6upaBa
JTaHOIOTH YyTPUMYIOTHECS OOUH Oiis OXHO-

ro 3a IOMOMOTO BOJHEBHX 3B'SI3KiB, fAKI
ICHYIOTh Mi1X Pi3HUMHU 3aJUIIKaMHU MoOJe-
KyJ1 HiTporeHoBMicHHX cmnonyk. Ilocmi-
JOBHICTh IMX 3aJIMIIKIB B OJHOMY JaH-

Man. 119. . . .
BTOpMHHA CTPYKTYpa nwo3i JHK y3roaxyerbcsd 3 iX NOCIiA0OB-
monekym JHK HicTi0o B iHmomy. Hampukmax, 3anumocx
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Monekynu tuminy (T) B ogHOMYy naHII031 YTBO-
ploe BOAHEBiI 3B'A3KHW JNHIIE i3 3aJMIIKOM MOJeE-
Kynu afgeHiHy (A) B IHIIOMY JIaHI[I031, a 3aJUIIOK
Monekyau nuuto3uHy (L) — TinbKHU i3 3aNHUIIKOM
monekynu ryaniny (I'). Tomy Oyab-sika Mmolekyia
AHK MicTuTh OAHAKOBY KIiJIbKIiCTh 3allMUIKIB
MOJIEKYJ] TUMiHY ¥ aJileHiHY, a TAKOX IUTO3HUHY I
ryaniny. Y noaBiduii cnipani JHK mix 3anum-
KaMHd MOJEKyJd THUMiHY ¥ aJeHiHY ICHYIOTbh JABa
BOJHEBHUX 3B'SI3KU, a UUTO3HUHY | TYaHIHY — TpH.

Kpim eodHesux 38'askie, cmabinizayia nodeiliHoi
cnipani [HK 30ilicHHOEMbCcAa 3a PAXyHOK YMmEOpPeHHSA
N-e/IGKMPOHHOI cucmemu  MiX¢ 3aAUWKAMU MOAeKyn
HiIMpo2eHOo8MICHUX  CMOAYK.

MoeHuii eumok cnipani micmume 10 nap HyKneo-
mudis. Hozo doexuHa no oci cmaHosume 3,4 HM, a
diamemp cnipani — npubausHo 2 HM.

Poskpurrsas mnpoctopoBoi OyaOBM MOJEKYIH
JHK cTano oOxHHUM i3 BH3HAYHHX JOCSITHEHb
Haykn XX c¢1. Moro 3aificunnn 8 1953 p. amepu-
KaHchbKHMH OioximMik JIk. YOTCOH i aHTNIHCHhKHUM
6iodpizuk ®. Kpik. lfum yuenum y 1962 p. Oyno
npucyaxeno HoGeniBcbky mpemiio.

BidmeopeHHA monekynu [JHK. Monekyna Oe30Kcu-
puboHyKneiHosoi Kucnomu, Ha 8iOMiHy 8i0 MmosneKkynau
6inka, 30amHa do eiomeopeHHs. [1i0 yac dineHHA Kaimu-
HU 800Hesi 38'A3KU Mixt 08OMA MAHUIO2AMU MOAEKY-
au [HK pyiiHytomeca | eiobysaemoca po3'eOHAHHA
naHyrozie. [Jo KOMHO20 OKpemoz0 AdHyto2a «006ydo-
syemoca» Hoeuli, i ¢popmyemobca nodsiliHa cnipans,
ideHmuyHa nonepedHili (man. 120). YmeoprosaHa
AHK ompumye maky camy 2eHemuyHy iHgpopmayito, AKa
6yna e AHK kaimuHu 0o dineHHs.

CuHme3 monekynu PHK eidbyeaembca Ha HyK-
neomudHomy naHyto3i monekyau [JHK. [io Odiero
tepmeHmy Ha neeHili dinaHyi nodeiliHoi cnipani
eo0Hesi 38'A3KUu  po3puearomeca i eidbyeaemobca
PO3Kpy4YyeaHHA cnipasni 3 ymeopeHHAM 080X OKpemux
noniHykneomuoHux aaHyrozie. 00pa3zy Ha yiii dinaHyi
navytoza [JHK cuHmesyemoca 83aEMOO0NOBHI0BAMb-



Man. 120.

Po3pineHHA i BiATBOpPEHHA

monekyan AHK

Huli naHywz PHK. Y Hbomy 3'sensiomoeca 3aauwiku
MosneKyn ypayuay, AKi po3miwyromeca Hasnpomu
3anuwKie monekyn adeHiHy monekyau [AHK. fAxkuwo,
Hanpuknad, y ¢pazmenmi HK 6yna nocnidosHicmo
30/1UWKi8 MoneKyn adeHiH — Yumo3UH — 2yaHiH —
mumin (man. 118), mo y eidnosidHomy dpazmeHmi
HoeoymeopeHoi PHK ix nocnidoeHicmb  cmaHe
makKoro: ypayun — 2yaHiH — YumosuH — daOeHiH.

Micna cunmesy PHK nauyroeu [HK 3Ho8y 3'€dHy-
tomeca 6 nooeiiiHy cnipans.

Poapr i ¢yHknii HykaeiHoBux kmucaor. Porb
JIHK 6  opeanizmi  nonseac y  30epedcenni  ce-
HemuyHoi inghopmayii, npUMAManHoi oanomy
bionociunomy eudy. s iHpopmamis «3amudpo-
BaHa» B Mouekyni JHK wiTkorw mocaigoBHicTIO
3aJIMMIKIB MOJEKYJ HITPOTEHOBMICHUX CHOJYK i
BUKOPUCTOBYETHCS NI CHHTE3y OiNKiB i puboHy-
KJIEeTHOBUX KHCIOT.

OduHuyero 2eHemuyHoi iHpopmauyii €
2eH. le — d¢pazmedm wmonekynu AHK, y
AKOoMy 30K0008aHA M0CNi008HICMbL 3aauUW-
Kie monekyn amiHokucaomy 6inky.

Cymov poni PHK ¢ opeanizmi —  30ii-
CHeHHSl cunmesy binKis.

3anexHo Big GQYHKIIN, IKi BHKOHYIOTH
puOOHYKIETHOBI KHCIOTH, pPO3PI3ZHAIOTH

TPpU THUNH WHUX CHONYK — iHhopmayiiini
(abo  mampuuni), mpancnopmui W pubo-
coMHi PHK.

Inpopmanitina PHK xomiloe mneBHY
ninsuky monekynau JHK i cnyrye ocHo-
BOI0 (MaTpumer) nis O6iocuHTe3y Oinka.
[MocnigoBHiICTE HYKJIEOTHAIB Ha IiH
NinsHII BiJNOBiJae NMOCIiIZOBHOCTI aMi-
HOKHCJIOTHHMX 3aJMIIKIB y MOJEKYII
o6inka. (Came tomy HAHK BigmoBinae 3a
CTPpYKTYypy OIiNKiB, BIIaCTUBHUX OpraHiz-
My.) Lo mocrmimoBHicTh (KOA) po3mud-
poBye TpancnoptHa PHK, ska «mepeno-
CUTb» MOJIEKYJH aMiHOKHCIOT 10 Micusd
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cuHTe3y Oinka. KoxHii aMiHOKHCIOTI BiAMOBI-
nae cBos tpaHcnoptHa PHK. PuGocomua PHK
O6epe yuacTh y GiocuHTe3i Oinka.

BunactuBocTti HykaeiHoBux kucunor. JHK i
PHK — TBepai pe4oBUHH, SIKi PO3UYUHSAIOTHCS Yy
BOJI 3 YTBOPEHHSIM KOJOIAHUX po3uuHniB. Ilix gac
HarpiBaHHS LHMX PO3YHUHIB HYKJIEiHOBI KHCIOTH
ocaJgXyloTbcs; BigbOyBaeTbcsa iXx pgeHatypamis i
BTpaTta 0ioNoriyHoi akTHUBHOCTI.

3aBasiku HagsBHocTi B mMonekynax JHK i PHK
3anumKiB oprodpocharHOl KUCIOTHU Wi CHOIYKH
pearymTh i3 AyraMu 3 yTBOPEHHAM COJEH.

HyxkneinoBi kucnoTu 3a ydacTio (GEepMEHTIB,
a TaKOX Yy KHCIOMY i JYXHOMY cCepeJoBHI[aX
3a3HaTh rigponizy. I[Ipu ubomy 3B'A3KH Mix
HYKJIeOoTuAaMHU pPYHHYIOTbCS H YTBOPIOIOTHCH
BiJIOBiHI HITPOTEeHOBMIiCHI cmnoixyku (y KHCIO-
My cepemoBHINI — IX coji), BYrjiaeBOAH i OpTO-
bocharna xucnora (y NyXHOMY cepenoBUmi —
opTtodochatu).

Mid dieto padiayii nopywyemoca nocnidosHicme
30/71UWKI8 MOMEKYn HiMpPo2eHOBMICHUX CrOAyK y
monekyni HK, yHacniook 4020 8UHUKaoMe Myma-
uii, aKi npu3sodame 0o 3axeopto8aHb abo 3azubeni
Op2aHi3my.

HykneiHOBI KHCIOTH — BHUCOKOMOJEKYJISApHI
HPUPOAHI CHOJYKH, AKi 30epiraloTh i BiATBOPIOIOTH
B oOpraHiaMax TreHeTH4YHY iHQopMamiio, a TaKoOX
OepyTh y4acTb y CHHTe31 OiNKiB.

Monexkyna HyKJIeiHOBOT KMCIOTH CKIaJa€eThCs i3
0araTboX HYKJICOTHIB, KOXHUMN 13 SKUX MICTUTH IO
ONHOMY 3aJIMLIIKY MOJeKyl opTtodochaTHOi KuCIO-
TH, MOHOCaxXapuay i HITPOTEHOBMICHOT CHOJYKH.

Icuyrotes pubonykueinoBi (PHK) ta nmeszokcupmu-
6ouykneinoBi kuciaoru (AHK). Monexyna JHK
CKIaJgaeThcs 13 JOBOX CHipalbHUX HOAIHYKIECO-
THUJAHHUX JIAHUIOTIB, 3aKPYYE€HHX HABKOJO CIHiNb-
Hoi oci, a monekyna PHK — i3 oxHoro nanuora.
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Bioaoriuna poar JHK B opranizmi mounsrae y
30epexeHHi reneTruyHoi indpopmanii, a PHK — y
3MiHCHEHHI CUHTE3y OiJNKiB.

AKi CNONYKM HA3MBaAOTb HYKNEIHOBMMMU KUCAOTaMM?

Lo Take HykneoTna?

Ha3BiTb OCHOBHI BigMiHHOCTI y cknagi monekyn AHK i PHK.
OxapakTepusyiTe npoctopoBy byaosy monekyn AHK i PHK.
AKi GYHKLiT BUKOHYIOTb B OPraHiami HyK/NeiHOBi KUCNOTU?
OxapaKkTepu3yihTe BAACTUBOCTI HYKNEIHOBUX KWUCAOT.

YUM CXOKi M UMM Pi3HATLCA BINKM | HYKNETHOBI KUCNOTU?

064uncnite macoBi YacTku HitporeHy i docdopy B HykneoTuai, 3obpa-
)KeHomy Ha c. 260.

MacoBa yacTka HiTporeHy B geAakomy HykneoTuai ctaHoBuTtb 21,3 %
Y cKknagi Hykneotmay —e n'atb aTomiB HiTporeHy. O64ucniTb macoBy
yacTky Pocoopy B Hykneotuai.
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po3ain

CHUHTETHYHI
BUCOKOMOJEKYJISAPHI
OpraHiuHl CHOJYKH

Kpoxmans, muentonosza, Oinku, HYKIeiHOBI
KHCIOTH €  HNPUPOOHUMU  BUCOKOMOAEKYIAPHUMU
cnonykamu'. BOHH yTBOPIOOTHCA B XKHBHX Opra-
Hi3MaX i CKJIAaZalThcs 3 MOJIEKYJ, NOOyJOBaHUX
i3 Benukoi KiIbKOCTI OZHakKOBUX abo pi3HUX
rpyn atoMmiB. barato iHmIMX CHONYyK, IO MaiOTh
MOJEeKynu moaiObHoi OynoBu, NOOYBalOTh 3a AOIMO-
MOTOI0 XiIMi4HUX peakuii (cepenq Hux — gobOpe
BigoMuit moxietuneH). Taki pedYOBHHHU Ha3HBa-
IOTh CUHMEMUYHUMU BUCOKOMONEKYIAPHUMU
cnonykamu. 13 HUMHU BU JAOKIAaAHO O3HAaMOMHUTECH
y IbOMY pO3aini.

A 3arasibHa XapaKTepucTuKa
CUHTETUYHUX

BMCOKOMOEKY/IAPHUX CNOAYK

MaTepian naparpada fonomoxe Bam:

Ai3HATUCA Npo Knacudikauito CUHTETUYHUX BUCOKO-
MONEKYNAPHUX CMONYK;
3'AcyBaTM BNACTMBOCTI LMX CMOANYK.

' CkopoueHa Ha3Ba BHCOKOMOJIEKYIAPHHUX cronyk — BMC.
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CHHTETHYH]I BHCOKOMOJIEKYISAPHI CHONYKH
CTaHOBIATH OCHOBY IJIacTMac, BOJOKOH, TyMH.
3a NesIKHMH BIACTHBOCTSAMH IIi MaTepianum mepe-
BaxaloTh TpaguOiiiHi — JgepeBo, KepaMmiky,
cki10, MeTaliudi cniaaBu. KoXHHUH 13 Hac BHUKO-
PUCTOBYE CUHTETHYHI MaTepialwm B MOBCAKICH-
HOMY XHUTTi, Ha po6oTi, BigmouyuHky (man. 121).

Man. 121. Cepell CHHTETHYHUX BHUCOKOMOJEKYIAPHUX
Matepiann CIONYK HAaWYyXHBAHIMHUMHU € NOJieTHICH, IOIi-
Ha OCHOBI MpomiJieH, MOJNiCTUPOJN. 3aralbHa Ha3Ba IHUX Ta
CUHTETUUHUX 'p > podr. a
BUCOKO- iHmWUX nofai6HMX pedyoBUH — noxivmepu. (Hacto
MOAEKYAAPHUX nmoiriMepaMyd Ha3WBAaIOTh yCi BHCOKOMOIEKYISApHI
CMOAYK CIONYKH.)

Bynosa moaimepiB. I3 momiermmenom 1 moumi-
NpOMiTEeHOM BU O3HAWOMHIHCH, BUBYAIOUYH Xi-
Mi4HiI BJIaCTHBOCTI HEHAaCHYECHHUX BYTJIEBOJHIB
(c. 76). Lli cmonyku cKIagamwThCA i3 AyXKE TOB-
TUX MOJNEKYJN, SKi Ha3UBAaIOTh MAKPOMONEKYId-
mu. HaBomumo cTpykTypHY GopMyny dparmenrta
MaKPOMOJNEKYIN TONINPONiIEHY:

. .—CHz—CiH—CHz—CH—CHz—CH—CH2—CH—CH2—CH—CH2—(IJH—. .

CHs3 CH3 CHs CH3 CH; CH;
Y Hiik 6araTtopa3oBO MOBTOPIOETHCS Tpylma aTo-
MIB — eleMenmapHa JaaHKa.
-CH»-CH-
CH;

KinpkicTh eTeMEeHTAapHHX JTAHOK y MaKpOMO-
NeKyni TmoxiMepy HAa3WBAIOTb CmyneHem  NOJi-
Mepusayii 1 To3HadalTh Jitepoio n. Dopmyny
MaKpOMOJNEKYJIH TONINpONiJeHy, fK 1 caMOTo
nmoximMepy, 3alHCYIOTh TaK:

(-CH,-CH-),,.
CHs
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Cnonyka, BiZ MONEKYyJIH AKOI MNOXOAHUTH
eleMeHTapHa JlaHKa MOJiMepy, HAa3UBAETHCH
MoHOMepom. Jlns monimpomilieHYy MOHOMEpPOM €
nponeds CH,=CH-CH;.

P- 3anumites ¢opMyaHm eneMeHTAapHOI JTaHKH
MOJNIieTHJIEHY Ta HOT0O MOHOMEpa.

Y KOXHOMY moliMepi MICTAThCS MaKpOMOJE-
KyJnIu pi3HOI JOBXHHH, a OTXe, W pi3HOI MacH.
ToMy nast XapakKTEepUCTUKHU TaKOi CIONYKHU BUKO-
PHUCTOBYIOTb CEPEOHIO MONEKYIAPHY MAC). Ii mo-
3HAYAaKTh TAaK caMoO, K 1 BIIHOCHY MOJNEKYISIPHY
Macy, Ta o04YUCIIIOTH 32 GopMyT0IO

M/Anonimepy) = n ¢ M,(en, mnaHku),
ne n *— cepeaHboapupMETHUHE 3HAYCHHS CTYNCHS
noniMepu3zanii guas gaHoro monimepy. CepemHs
MOJIEKYIsIpHa Maca He Mae po3MipHocTi. Jusa piz-
HUX moniMepiB ii 3HaueHHA 3Ae0iNBIOTO CTAaHO-
BUTH BiJl KIIBKOX THCSY JO AECATKIB MIJIBbHWOHIB.

e B e O0YHUCHITH CEpPEIHI MOIEKYISIPHY Macy
MOJNieTHIIEHY, SAKI[O CTYNiHb MOJNiIMEpH-
3amii ctamoBuThs 5000.

y 1/,\\/,-\ / 3anmexHo Big OYIOBH MaKpPOMOIEKYJ
(man. 122) po3pi3HATH J1iHiliHi, po3eany-
NS oiceni  Ta  cimuacmi (NIPOCTOPOBi) MoONiMeEpH.

EnemMeHTapHli mTaHKH B MaKpPOMOJEKYIi
o~ o NiHIHHOTO TONiMepy CHOJYy4YeHI B Hepo3ra-

\ ( nyxeHdd mnmanpwor. Taky OyAoBy MawTh

AN e MOJIEKYJIH MNPUPOTHOTO MONiMepy — LeN-

\ M03W 1 CHHTETHYHHUX — NOJIieTUIEHY, MOJi-

C % nponineny. PosranyxeHi monimepu (Hampu-

\‘ KJIajJ, aMINONMEKTHH) XapaKTEPHU3YKTHCS

) B0 HasBHICTIO B MaKpoMOleKyilaxXx OOKOBHX

BiATalyXeHb, sAKi CKJIagalwThcs i3 0aratpox

eneMeHTapHUX JnaHok. CiTdacTi moiiMepu

Man. 122. MalTh TPUBUMipHY OynoBy. JlaHOIOTH B HUX

ByaoBa MaKpoOMOAEKYyA: 3IIHTI OKPEMHMMH aToMaMHM YM TpyHaMHu

a — AlHIMHa: aTOMIB 3a JONMOMOTIOK KOBaJE€HTHHX 3B'sI3-
6 — po3sranyxeHa;

- KiB. Ycsg pe4yOoBHHA € OJHIEI TIrTaHTCHKOIO
B — ciTyacTta
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Mana. 123.
Kpucrtaniyni
amopoHi AinaHKK
B nonimepi

a:v;pd)Hi ,u,inm?w

0N VAETS o A
3 Sl A Y
E L Y
A g N S
W
Y Jd

WJ‘
/ T
KPUCTaNiYHI 4iNAHKM \L“‘

Monekynot. [Ipuknan rakoro noaximepy — deno-
nopopmansaeringui cmonu (§ 40).

ITonimepu y TBepaOMYy CTaHi MOXYTh MaTH BIIO-
pAAKOBaHE PO3MIIIEHHS MAKPOMOJIEKYJ Ha OAHUX
ninsHkax 1 Oe3mamHe — Ha iHmUX (Man. 123).
Taki pe4YOBUHHM XapaKTEepHU3yTh, BHKOpHUC-
TOBYIOUYH MOHATTA CMYNiHb KpucmaniyHocmi
(ue — YacTKa pEYOBHHM 3 YHOPSIAKOBAHUM PO3-
MiIIEHHAM MaKpoMOJeKyn). SKmo 3HaueHHH
CTymeHs KPHUCTAlNi4yHOCTI CTaHOBHUTbH, HAaINpHU-
knang, 90 % , To moxiMep Ha3MBAKOTh KpUCTANid-
HuUM, a skmo 10 % — amopdHum. Cepen niniii-
HHX TOJNiMepiB TpamasmoTbCsA SK KpPUCTalidHi,
Tak i amop¢HIi, a moximepu cituactoi OymoBU 37€-
6inpmoro amMopoQHi.

®i3u4YHiI BIACTUBOCTI NOJIMEpiB 3HAYHOI
MipOI0 BHU3HAYAaKOThCI MacOK MaKpPOMOJEKYyJ, iX
NOBXHHOI, PO3TANyXEHICTIO, BIiTHOCHUM PO3Mi-
IMEHHAM Yy NPOCTOPi TOMO.

Sk mpaBuno, mMojdiMepw HEpPO3YHMHHI y Bo.Xi, a
Ti, 0 MalwTh ciTyacty OymoBy, — Ie W B opra-
HiYHUX po34YMHHUKaAx. [lomiMepum 3 NiHIHHUMHU
MaKpOMOJIEKYJTaMHU TOBIJIbHO pPO3YHHAKWTHCSA B
JesKUX OpPraHiYHUX PO3UYMHHHUKAX 3 YTBOPEHHAM
B'A3KHUX PO3UYUHIB.

Ionimepu cityactoi OymoBM MawTh Oinbm/
MIOHICTH, HiX JiHIHHI MONIMEpH.

Jdns 6inpmocTi modiMepiB He iCHYE MEBHUX TEM-
nepatyp niaBlieHHS 1 KunmiHHs. JIiHiIWHI TOoNiMepH
OpH HarpiBaHHI CcHOYaTKy poO3M'AKIMYyHThCH,
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Man. 124.
TepmiuHum
po3KAaap
noaimepy

NOTiM NIaBISATHCSA B NMEBHOMY TeMIepaTryp-
HOMY I1HTepBalli 3 YyTBOpPEHHSIM B'S3KHX
piAWMH, a UpH MNOAANbUIOMY HarpiBaHHI
po3knamaoThces. Ilomimepu cituactoi Oy-
JOBU TOYMHAIOTH pO3KJagaTHUCH Ie J0
ninaBineHHa (man. 124).

Yumano moniMepiB micas HarpiBaHHSA U
NOJalbIIOr0 OXOJOJKEHHS He 3a3HaloTh

XiIMIiYHHX mHepeTBOpeHb 1 30epiramTh CBOI

] {‘ ¢izuuni BanactuBocTi. L[i pe4yoBHHU MOXHa

6arato pa3iB pO3MIaBAATH i 3alUBaTH Yy

bopMHU, A€ BOHU NPHU OXOJOIXKEHHI TBEpI-
HyTbhb. [loniMepn 3 TaKUMH BIACTUBOCTIMHM Ha3U-
BAaIOTh  mepmoniacmuynumu. JIo HHUX 3apaxoBy-
I0Th MOJNIieTUEH, NONinpomineH Ta Aeski iHmi. I3
TEPMOMIACTUYHHUX TMOJNiMepiB 3a JOMOMOTOI
npecyBaHHS, BUIABIIOBAaHHA, JUTTS BUTOTOBIA-
I0Th BHUPOOM pIi3HOTO TNpHU3HAYEHHA. Tepmopeak-
mueni TONiIMepH TMmicis HarpiBaHHsA BTPadvarwTh
MIAaCTHYHICTh 1 3ZaTHICTh PO3YHUHATHUCS B opra-
HiYHUX po34YyuMHHHKax. Ile — pesyabTaT Heobo-
POTHHMX 3MIiH Yy MakKpOMOJeKyJlaX, HOB'S3aHHUX 3
YTBOPDEHHSIM JONATKOBHUX KOBAaJEHTHHUX 3B'SA3KiB
i popmyBanHsAM cityacTtoi OynoBu. Tepmopeak-
THBHUMH molimepamMu € peHonopopMmanbAeTigHi
CMOJIH.

JIABOPATOPHUI JOCJIII Ne 21
MopiBHAHHA BJIACTUBOCTEN
TEPMONNACTUYHOIO | TEPMOPEAKTUBHOTO
nonimepis

IMoMicTiTh HEBENHMKY MOPLiI0 TEPMONIACTHYHOTrO MHONiMepy B

MalleHbKY MOPHENAHOBY YalIKy, MOocTaBTe ii Ha KindbIe mabopaTop-

HOTO IITAaTHBY Ta 00EpexXHO HarpiiiTe pedyoBUHY A0 MNIABICHHA.

MMicnst Toro sk mojxiMep pPO3MIaBHUThCs, BI3bMIiTh YaWmKy HOpodip-

KOTpHUMadeM
Ky (abo B

nmepenuiiTe po3miuaB i3 Hei Ha KepaMidyHy MJIHUT-
IHIy HOPUENSHOBY dYamKy) Aag oxoxonxeHus. o

cnoctepiraete? Uum 3MIHHBCS KOJIip CHOJNYKH Micis HarpiBaHHS #

OXOJNIOAXEHHS?
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3HOBY HarpiiiTe monimMep i 0X0NnoAiTh HOTO.

AHaIOTi4HO MOCHiAITh BIAHOWEHHS TEPMOPEAKTUBHOTO MOJiMepy
no marpiBauus'. Illo BigGyBaeThCsA i3 Hi€l0 PEYOBHHOIO MPH MiZABH-
meHHi Temnepatypu? Uu nmaBuTbcs BOHA?

3po6iTh BiAMOBIAHI BUCHOBKH.

XimiuHi BiJacTuBOCTI mMoNiMepiB 3anexarh BiX
HassBHOCTI B TXHiX MaKpOMOJNEKylIax KpPaTHHX
3B'A3KiB, pi3HUX QyHKUiOHAIbHUX rpyn. bararto
nonxiMepiB pearye 3 OKHCHHKaMH, KOHIEHTpPOBA-
HUMHU PO3YMHAMHU KHUCIOT i NyriB. 3HAYHY XiMiy-
HY iHEpTHICTh BUSABISIOTH MOJieTHUIEH 1 moxinpo-
nigeH (MOSCHITH YOMY).

MoniMmepu — TepMi4HO HECTIHKI CHONYKH.
Peakumio po3kigagy MOJieTHICHY

(-CHQ-CHz-),, FCCH2=CH2T
BUKOPHUCTOBYIOTH y nabGopaTtopii ans noOyBaHHSA

€TeHy 1 JeMOoHcTpanii #oro BIacTUBOCTEH.

Pe4yoBHMHHU, MOJIeKYJIM IKHX MOOYyAOBaHi 3 Besu-
KO KiTbKOCTi 0JJHaKOBHMX a00 pi3HUX rpyn aToMmiB,
HA3MBAaIOTh BHCOKOMOJIEKYJSIDHUMH CIIOJYKaMH,
ado moJjimepamu.

MakpomoJiekyJia noJjiMepy cKJIaga€eTbes 3 eJe-
MEHTAPHHUX JAHOK; IX KiJbKicTh HAa3UBAOTh CTY-
neHeMm moJimepusanii. MoHomep — cmoayka, Bijg
KO MoXoaAuThH moJimep. OaHiclo 3 xapakTepmu-
CTHK moJiMepy € ioro cepeaHsi MOJIeKYJsIpHA
Maca.

3a 0ya1oBOI MaKpoOMOJieKYJ poO3pi3HAOTH JiHiii-
Hi, po3raayxeHi i citTyacti mojimepu, 3a cTyneHem
KpucTadiyHocTi — Kpucraaiudi i amop¢ui, a 3a
BiJHOIIEHHSIM 10 HArpiBaHHs — TePMONJIACTHYHI
i TepMOpeaKTHBHI.

®@i3nyHi BJacTHBOCTI mojimepiB 3ajaexkaTbh Bij
MacH, J0BKHHH, PO3rajy:KeHOCTi MaKpoOMOJeKY.JI,

" o omepanito HEOOGXiAHO MPOBOAMTH B Aif0Uil BUTAKHIH madi.
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iX BITHOCHOTO PO3MIIIE€HHS Yy NPOCTOpPi, a XIMiuyHI —
BiJil HasBHOCTI B HHX KpPaTHHUX 3B'SA3KIB 1 pI3HHX
GYyHKIIOHANBHUX TPYI.

325. AKi cnonykn Ha3nMBalOTb BUCOKOMONEKYAAPHUMMN?
326. AK kKnacudikyoTb Nonimepu i AKi 03HaKM BUKOPUCTOBYOTb ANA LbOro?
327. Wo cninbHOro i BiAMIHHOIO MiXX MONIEKY/I0K0 NPONiNEHY i CTPYKTYPHOIO
NaHKo noninponineHy?
328. AKy BNACTMBICTb PEYOBUHU HA3UBAKTb MNACTUYHICTIO?
329. Yum pi3HATbCA NiHINHWIA, PO3ranyXeHUn Ta ciTyacTuMit noaimepun, Kpuc-
TaniYHUM i amopdHUN, TEPMONAACTUYHUIN | TEPMOPEAKTUBHUI?
330. Yomy monekynapHy macy nosimepy Ha3uMBawTb cepesHbol?
331. Aki nepeBarun i HegonikM BUpob6iB i3 meTany i nonimepy?
332. CepepHsa monekynapHa maca 3paska noninponineHy ctaHosuts 21000.
O6YnCNiTb 3HAYEHHA CTYNeHA nonimepusauii 4ns Lboro nosimepy
J1obyBaHHS
BUCOKOMO1E Ky APHUXC N O NIYK
MaTepian naparpada fonomoxe Bam:
npuragatu cyTb peakyii nonimepusauii;
Li3HATUCA NPO peakLito NOoNiKoOHAEeHcau,ii.
BucokoMonekynsipHi CcHmoayku JO00yBalwTh,
3AidCHIOWYN peakuii nonivepuzayii Ta  NOMIKOH-
oencayii.
Peakmis momimepusanii — peakimisi yTBOPEHHS MOJIIMEPY

B pe3yJbTaTi MOCIHiTOBHOTO CHOJIy4YEHHS MOJEKYJI MOHO-
Mepa 3a paXyHOK PO3PHBY TC-3B'A3KiB'.

' A6O pO3KPHTTA LHUKIIB.
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Peaknis momimepusamii 3aranpHi CXeMHU peaklii moxiMepusa-

nA—B -* (—A—B ), nii 3a y4acTioO BYTJIEBOIHIB Ta IX HOXIiA-
MOHOMEp nosimep HUX) MOJNEKYJNIH SKHX MICTATH MOJIBiiiHI
3B'A3KU, —
CHZZCIH + CHZZCIH + CHZZCIH + CHZZ?H + .- »
X X X X
+-=CH2-CH-CH)~CH-CH2-CH-CHa-CH-...,
X X X X
a6o «CH,=CH "> (-CH,-CH-),,,
X X
de X — H (MoHOMEpOM € €THJIEH, MOJIMEpPOM —

nonierunen), CIl (BiHiAXJIOpHUI, NONIBIHIAXIIO-

pun), CH; (nmpominen, moxinpomninen), C¢Hs (cTu-
. 1

pon, mojicTupoxd) .

CkynafjgiTh cXeMy NEepeTBOPEHHS BIHIAXIOPHIY
Ha moximep.

VY peaknii moniMepusanii MoXyTb OpaTu ydyac b
IOBi cmonyku (ABa MOHOMepHu). Y nboMy pa3i yTBO-
pro€eTbCA cnignoaimep.

Peakuis moaikonaeHcaunii — peakuisi yTBopeHHs moJjime-
PY B pe3yabTaTi B3aemMoaii yHKUiOHATBLHUX TPyl MoJie-
KyJ MOHoOMepa, sika BiA0OyBa€TbcA i3 BUAiJIEeHHAM BOAM,
aMOHiaKky a00 iIHIIMX HHU3bKOMOJIEKYJAPHHUX CHOJYK,

IMing wac peaknii moyikoHAEHcauii OJHOYAaCHO
B3a€MONiIOTh QYyHKIiIOHANbHI I'PYHNHU PI3HUX MoOJIe-
KyJl MOoHoMepa Takux rpyn y KOXHIH Moaexyimi
Mae OyTw mpuHaliMHI aABi. Jns Toro mob6 nodyrtn
nmoxiMmep cituactoi OymoBu, OepyTs MOHOMED 3
TpboMa 4M OO KiJNIBKiCTIO QyHKIiOHANBHUX
rpyn y MOJeKynax.

[MonikoHgeHcaniss — CTyHmniHYacTHH

Peakuis npoumec. CmogyaTky B3aeMOAIIOTH IBIi

nmoJiKoOHAeHcamil MOJEKYyJIH MOHOMEpPa 3 YTBOPEHHSM

MOHOMeEP 0> moJimep MOJIEKYyJIH JOHMepa, NOTIM pearymoTh
(abo iH.) numepHi monekynu [ T. [I.

' JIns MoHOMeEpiB HaBeIE€HO TpagWIiiiHI Ha3BH.
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HaBoxgumo cxemy peakmii molnikoHmeHcalii

€THJIEHTIIKONIO:
HO-CHz-CHz-O[H T HO} CH»-CH»-OH
-> HO-CHz-CHz-O-CHQ-CHz-OH;
qumep

HO-CH,-CH,-0-CH,-CH,-nH + HOi CH,-CH,-0-CH,- CH,-OH=8"

aumep auMmep
-» HO-CHz-CHz-0-CH2-CHZ-O-CHz-CHz-O-CHz-CHz-OH 1T. .,
TeTpamep
FGHO-CHz-CHz-OH (-O-CHz-CHz-),,.
E€THIIEHTIIIKOJIb MOJIIETHIIEHTIIIKOJIb

Jlerko niiTH BUCHOBKY, IO Maca MakKpoMolie-

KYyJH MoJiMepy — HPOAYKTY peakuii MOJNIKOH-
neHcamii — MeHIma cyMapHOi Macu MOJEKYI
MOHOMEpaA.

Y peaxnii momikoHameHcamii MoXyTh OpaTu
y4acTh ABa MOHoMepu abo HaBiTh Oinpme. [Ipu-
KJajnoM Takoi B3aeMonii € yTBOpEHHS MOJIINENTH-
Iy 3 KiIbKOX aMiHOKHCIIOT.

BucokoMonekynsapHi cHolyku po0yBalwTh 3a
peaxkmisiMu moniMepu3anii Ta mMoNiKOHAEHcaIil.

[Mig wac peaxnii moximMepm3amii cHoNydeHHS
MOJIEKYJl MOHOMepa BifgOyBaeThCsS BHACIIiJOK pPO3-
puBy 4-3B'A3KiB, a B peaknii momikoHxeHcanii —
3a paxyHOK B3aeMonii (GyHKLIOHAIBHUX Tpyn
MOHOMEDpA.

%

333. Has3BiTb i OXapaKTepusyiTe TUNM peaklin, 3a AONOMOrol AKUX O0-
6yBalOTb CUMHTETUYHI BUCOKOMOJIEKYNAPHI CNONYKMW.
334. Aki ocobaunBocCTi cknagy i 6yaoBM moneKyam MOHOMEpPa 3yMOB/IIOIOTh
MO/UBICTb peakuii:
a) nonimepusauii;
6) nonikoHpeHcawii?
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335.

336.

337.

338.

339.

Ha3BiTb MOHOMEpPM, i3 AKUX YTBOPIOIOTLCA NoniMmepu 3 Takumu dop-
Mynamu:

a)(-CH,-CH,-),; 6) (-CH3-CH-),; B) (-CH,-CH-)p.
Cl CeHs
AKi cnoNyKM MOMYTb BCTynaTW B peakuito nonaimepwusauii, a aki — B

peakuito nonikoHaeHcauii:
a) nponex;
6) amiHoeTaHOBa KMCNOTa;
B) TeTpadnyopoeTeH?
BianoBigb nigTBepabTe cxemamu BigNOBIAHWUX peaKkuil.
CKnagitb cxemy peakuii noniKoHAeHcauil 33 y4acTo eTUNEHTAIKOAK i
aauniHosoi kucnotm HOOC-(CH,)4-COOH.

AKa KiNbKiCTb NeNTUAHUX TPYN MICTUTbCA B NPOAYKTI NOAiKOHAEeHcauii
aMiHOKMCNOTK, AKLWO yTBOpMAOCA: a) 3 monb Boau; 6) 3 r sogu?

Monekyna MOHOMEpa CKNapaeTbcA i3 ABOX aTomiB KapboHy i1 aTomis
ABOX rasnoreHis. MacoBa 4yacTka KapboHy B crnonyui CTaHOBWUTb
20,6 %, a Xnopy — 30,47 %. 3HalhAaiTb dopmyny moHomepa. HassiTb
CMONYKY, AKa YTBOPIETHLCA Nig Yyac Moro nonimepusauii.

MAractmacu. MNMoaimepu
OCHOBa nAacTMac

Martepian naparpada gonomoxke Bam:
chopmyBaTU yABNEHHA MPO MNAACTMacH;
Oi3HATUCA NPO HaAWBaXAMBiWiI nonimepu, 3 AKUX
BMPODONAOTL NnacTtmacw;
3'AcyBaTnM nepeBaru i HeAONIKM BWUKOPUCTAHHA
nnacrTmac.

IMnacrmacu. Ha mneBHilf cTaxii po3BUTKY
Hamoil nuBinizanii BuUABHIOCS, WO MNPUPOAHI
MaTrepialu B)XXE HE 3aJ0BOJBHAKTH 3POCTANUYHUX
norpeb nroneit. Kpim toro, ix pecypcu Ha nmiaHe-
Ti obmexeHi. Tomy B apyriift momoBunHi XX cT.
pO3TOpHYJIHCS IHTEHCHBHI NOMmMYKH Marepia-
JiB Ha OCHOBI CHMHTETHMYHHUX moJiMepiB. XiMiku
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3aHHSANUCA CHHTE30M HOBHMX BHUCOKOMOJIECKYIAp-
HUX CHNOJYK, AOCHiZXEHHSAM I1X BJIAaCTUBOCTEH,
po3poOICHHSAM Ta BINPOBAJXKCHHAM y IPOMHUCIO-
BICTb TEXHOJOTiIH nOoOyBaHHS NOJNIMEPHHMX MaTe-
piamis.

3a cCBOIMHU BJIAaCTHUBOCTSAMH NMOJiIMEepHI MaTepia-
I BHUTIAHO BIAPI3HAWTHCA Big NPUPOTHHX.
Bonu noBromiukimi, He 3a3HalwTh KOpO3ii,
MalTh HEBEJIUKY T'yCTHHY, JOCTAaTHIO MILHICTH,
iXx Jgerko ¢GopmyBatu, oO6poONiATH, HagaBaTH iM
noTpiOHOTO 3a0apBIICHHS.

Benunka KinbKiCTbh MOJNIMEPiB CTAHOBUTH OCHOBY
nracmuyHux Mmac, abo (CKOpPOYEHO) niacmmac.

IlimactMacu — MaTepiajau Ha ocHOBI nmoJimepis, mo 30epi-
ralTh Micjas HarpiBaHHA i HACTYNHOIO OXOJIOJKEHHSH
HajaHy iMm dpopmy.

Man. 125.
MonieTuneH

279

KpimMm mnonimepiB, mmacTtMacu MIicTATh pi3HI
no06aBKH, sAKi MNOKpamyoTh iX BJIACTUBOCTI,
HiABUIYIOTh CTiHKICTh A0 XiIMi4HO arpecUBHUX
pedYyoBUH i 3MiHM 30BHIimHIX yMmMoB. JloGaBkamu
CIYyTyIOTh pO3MeEJieHI AepeBuHaA, Kpeinpa, rpagdir,
noapiOHeHH# mamip, a TakKoX ca)xa, pi3Hi BONOK-
Ha. [ToniMepu y BIiJOOBIJHUX IJacTMacax € 3B's-
3yIOUMMHU KOMIOHEHTaMH. SKmo g0 MoHOMepa
N00aBUTH CNONYKY, SiIKa NPU HarpiBaHHi po3kJja-
Na€eTbCsA 3 BUJLINEHHAM Trasdy, To 100yTHi# moiniMep
Mae BUTAsA 3acTurioi miHu (HOro Ha3UBATH
ninomaactoMm). Jlo6aBku-naacTudikaToOpu Haga-
I0OTh HOJIIMEPHOMY MaTepialy HJIacCTHYHOCTI.

[Tomimepun — oOCHOBa miacTMmac.
PosrasuemMo HaiiBaxnuBimi nonime-
pH, AKi BXOAATH M0 CKIIagy miacTmac.
Jdesxi 3 HUX BaM BigoMmi 3 Kypcy ximii
9 kiacy, a TakoX i3 MOBCSAKACHHOTO
KUTTIA.

Iloniemunen. lle 06e30apBHUI mpo-
3opuit abo Oinuit HanmiBmpo3opui
noxiMep, mo 30BHI Haraaye nmapadin
(man. 125). Mexaniuyni Ta ¢i3u4HI
BIACTHUBOCTI MNOJiETHIEHY 3ajeXaTh



Man. 126.
BukopuctaHHA
NoAieTUAEHY

Big Toro, 3a SKHX yYMOB 3JiHCHIOBAalIH peakIiio
. sl
noxiMepusamnii :

HCHZZCHZ (-CHz-CHz-),,.

Ha mnonietruneH He aAilOTh BOJXa, pPO3YHUHU
KHCHOT (KpiM KOHIEHTpOBaHOI HiTpaTHOi) I
nyriB, Xupu, Macina. OIQHAaK mei mojaiMep HeECTi-
KH# Mmoo TaNoreHiB, NpW HarpiBaHHI pPO3YH-
HAETHCSA B PIJKUX BYTJIEBOAHAX Ta IX rajloOreHO-
MOXiTHHUX, TOPUTH Ha MOBITPI.

MonieTunen — TepMONIacTHYHHUH
nmoxiMmep. I3 HbOTO BUPOONAOTH BOJO-
nmpoBifgHI Ta KaHanizamiiini TpyoOw,
makyBaJlbHY MNIIBKY 1 MNIiBKY JIs
TeMmJIHuLb, Tapy, npeaMeru mnodyrty,
eMHOCTI ans 30epiraHHs HeopraHid-
HUX KucnoT i ayriB (max. 126). Binm
TaKOJX CIYrye TENmiIo- i eNeKTpoizo-
nsniiauM wMmartepianom. I[lomiermne-
HOBI BHpPOOHM € MOpO3OCTifikuMu, aie

Man. 127. .
CKoBOpiaKa He BHTPHMYIOTh HAarpiBaHHS BHIIE
3 TeGNIOHOBMM NOKPUTTAM 60—100 °C.

MonimempagmopemuneH (-CP,-CP,-);, abo megp-
/10H, cxoxculi Ha nosiemusneH. BiH Ma€e 8UCOKY XiMiy-
Hy cmilikicmeo, He pylHYEMbCA HABIMb KOHUEHMPOBa-
HUMU KUC/I0MAaMU, He pPO34UHAEMbCA | He Habzae 8
HOOHOMY PO34YUHHUKY. Ha 8i0miHy 8id noniemusneHy
megaoH — Hezoproyuli nonimep; 8iH 8UMPUMYE
docums sucoKy memnepamypy (man. 127).

1 . . o .

PO3pi3HAIOTE MmoJlieTUNeH, ToOYTHIl 32 BUCOKOTrO i HU3BKOTO THUCKY.
IloniMmep HH3BKOTO THCKY Ma€ TPOXH OiNbIIy T'YCTHHY, a CTYHiHB Horo
rpuctainigHocti carae 90 %.
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Iloninponinen Haranye TOJIieTHUIEH He JHIIE
30BHI, a H 3a OidbpmIicTH BllacTHUBOCTEH. BiH
TAaKOX HAJIe)XUTh N0 TEPMOIIACTHYHHUX IMOJiMe-
piB niHiliHOT OynoBu. [lomimpomineH, sAK 1 moJi-
eTHIIeH, N00yBAalOTh peakUi€lo mojiMepu3amii:

rcCH,=CH (-CH,-CH-),,.
CH3 CH3

EnemeHmapHi AaHKU Moxyme po3miwyeamuca 8
MaKpomorneKyni noninponineHy, opieHmyro4vuce
o0HaKoeo (c. 267) abo 0osinbHO:

..-CHg-CH-CH~CHo--CHo-CH-CH?-CH-...

i 1 i i
CH3 CH; CH3 CH3
Moaninponinex i3 ynopsokoeaHuUmM  po3MiWyeHHAM
MemusnbHUX 30AUWKIE 'y MosieKynax —  80/OK-

Hucmi Kpucmanu, AKi nnasenameca e iHmepeani memne-
pamyp 160—176 °C, modi AK crnoayka i3 xaomu4Hum
PO3MilyeHHAM yYux 3anuWKie — 8'A3Ka piduHa.

Y npomucnosocmi 0dobysaiomb nepesaydHo noni-
mepu 3 ynopsdkoeaHow 6y0oeor0 MoseKy:.

Moninponinen BUKOPHUCTOBYIOThH
onsi BUPOOHHITBAa BOJNIOKOH, Tpyo,
nakyBaJdbHOI MNIiBKH, Tapu, AeTaleld
TeXHIYHOI amapaTypu, IpeAMETiB Io-
OyTy, irpamok, oXHOPa3o0BOTO MoOCyny,
a TaKoX fAK 130NsAUilfHUNA MaTepialn
(man. 128). Bupobu 3 monimpomnineny
MapoTh MiJABUIIEHY TBEPAiICTh, CTIHKI
JO TepTs.

Ilonigininxnopuo (-CH,-CH-),, —

CI

TBepJaa peyoBUHA, CTilika 10 pO3YUHIB
NyTiB, KHCJIOT, OiApmOCTI OpraHid-
HUX po3uyMHHUKIB. I[lpum HarpiBaHHI
Bume 110 °C cnonyka po3kiiagaeTbcs
3 BUAINEHHSAM XJIOPOBOIHIO.
IloniBiHIAXIOPHUI € TEPMONIACTUY-

Man. 128. HUM ToniMepoM. MOTO BHKOPHCTOBY-
BukopucTtaHHA I0OTh 18 BUPOOHHUITBA MITY4YHOT IIKi-
noAinponinexy pu, ninoneymy,Tpy0, BOJTOKOH, TapH,
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Man. 129.
BukopucTtaHHA
noAiBiHiAXAOpPUAY

Man. 130.
BukopucTaHHA noAaicTUpoAny

pi3HHX pgeTanedf, a TakoX 5K EIEK-
Tpoi3zonsuiiHuit maTtepian. I3 momiBi-
HINXJTOPUAY BHUTOTOBIAIOTH 4000TH,
3aXMCHI pykaBuduku (man. 129).

Hlonicmupon (-CH,-CH-),, — mo-
C,Hs

nimep naiHiWHOi OynmoBu, amopHHIL,
TepMmonnactuuHuii. Bin He pearye 3
po30aBIeHUMH pO3YMHAMHU JIYyriB i
KHCIOT, PO3YHUHAETHCH B JEAKUX
OpraHidyHux po3umHHHUKax. Ilomictu-
poOJy MOXHa HagaTH OyAb-iKUX GOopMHU
i KoJbopy; BiH J00Ope CKICHETHCH
Ta o6pobnserscs. Hemonmiku mporo
nojgiMepy — HEBHCOKI MINHICTH i
TEMIOCTIHKICTH.

Bupobu i3 momicTupony i miHOmO-
JiCTUPOTY WWHUPOKO BHKOPHCTOBYIOTH
y moOyToBili TexHimi, emekTpoHiui,
OyniBHUUTBiI, Meguuuui. I3 wmboro
nmojxiMepy BHTOTOBISIOTH 3BYKO- |
Tenaoi3onsAsmiiini, oONMUIOBaAbHI WU
OJEeKOpaTHBHI MNIUTH, JAeTani Jas
MEIHUYHHUX MPHUTAAIB i CHCTEM MEepeau-
BaHHS KpOBi, OJAHOpPa3OBHH TmoCyn,
Tapy AJisl Xap4oBUX NPOAYKTIB, OUTAYI
irpamku, pATyBalbHI Kpyru, Oyiikwu,
3aXHWCHI moyomu tomo (manx. 130).

HenonikoM MiHOMOJICTHPONY € TO-
prodicTh i KpuxkicThb. [lnutu i3 ubO-
ro MaTepianly TMOBiJIbHO BHUAIAAIOTH
HEeBENUKi KinbkocTi crtupony (iHma
HazBa — ctupen) C¢Hs;-CH=CH, —
TOKCHUYHOI pEYOBUHH, 34aTHOI HAKOMHU-
yyBaTucs B opra”izmi. Kpim mgsoro,
NiHOMOJNICTUPON JNEerko cmnamxaxye i
FOPHUTH i3 BUAINCHHSAM YOPHOTO JUMY i
MKIAJIUBUX I OPraHi3My PEYOBHH.

IHonimemunmemaxpunam BiJO-
MU SK OpraHiuHe ckio, abo MIEKCH-
rnmac. Bin mpo3opuii, nerkui, MIOHHH,
BOJIOTO-, MOpPO30- 1 CBITAOCTIHKHUH.
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Ile#t moniMep HepO3UYMHHUHN y cUpTI,
™. ajle pO3YHHIETHCS B OeH3eHI, ameTo-
< o Hi, ONTOBiW kucnori. Ha HBOro HE
| nmitoTh po30aBieHi PO3YMHH KHUCIOT i
| ayrie. Ilpu nHarpiBaHHi Bume 120 °C
X f NOoJNiMETUIMETAaKpUIAT PO3M'AKIIY-
-_»-;—:f"f“ €ThCS, a INpH MiANalBaHHI JErkKo
' 3aropseThcsA, He YTBODIIYH, Ha
BiIMiHY BiJl IHIIUX NONiIMEpPiB, TOKCUU-
HUX PEYOBUH.
[MoniMmeTrunMeTakpuiaT MOXHa IO-
JipyBaTH, MNigxaBaTH MeEXaHiYHiIH 00-
pobui, ckneroBatu. [Ipu ynapi moximep
He po3cHmaeTbcs Ha JApiOHI ynam-
kn. Tomy #oro BHKOPHCTOBYITbH

3aMICTh CKJIa B TPaHCHNOPTHHUX 3acO0-
6ax (max. 131), mpumapmax, BiliChKO-
Man. 131. Biffl TeXHilmi, 3aCTOCOBYIOTH I BUTO-
Monimetnnmetakpuaar TOBJIEHHS JE€KOPAaTHBHOI TMIHUTKH,

i Moro BMKOpUCTaHHA ..
aKBapiyMiB.

lNonimemunmemakpuaam ymeoproemasca npu nosi-
mepusayii memusnogo2o ecmepy Memaxkpusosoi
Kucnomu  H,C=C(CHs)-COOH:

CH3 CH3
nCH,=C -CH? -C-
COOCH3 COOCHs
MeTUAMeTaKpUurat nonimemnmeraxpw\ar
Denonoghopmanvoezioni noximepu (cmo-
Au) — TMeplli CHHTETHYHI modiMepHu, sAKi Habynu

NMIHPOKOT0 3aCTOCYBaHHS B pi3HUX cdepax. ix
nobyBawTh noinikoHaeHcaniew ¢eHony CqHsO0H
i3 ¢dopmanpnerinom HOHO. 3anexHo Big yMmoB,
CHiBBIAHOMEHHS BUXIJHUX pPEYOBHH 1 NPHPOIH
KaTajlizaTopa yTBOPIOITHCSA TEpMOINIacTU4YHI abo
TepMOpeakTHUBHI monimepu (man. 132).

Likaso 3HaTH . .
CDE:HOJ'IO(i)OpMaJ’IB}IeFlI[Hl nmojJi1MepHu € OCHOBOIO

Opranidune . L .

CKIIO Malike ¢enonnacmie. lle — TepmocrTiiiki MaTepianu,
B 2,5 pasa HEPO3YUHHI Yy BOJI Ta OpPraHiYHHMX PO3YMHHHKAX.
JeTnie I3 HUX BUTOTOBIAIOTH JeTalli €JeKTpooOIagHAH-
3a 3BHYaliHe. HA, npeagmetu nobyry. Cymimi ¢enonmacris .i3
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Man. 132.
PparmeHT
MaKpOMONEKYIN
deHono-
dopmanbaerigHoro
nonimepy

Man. 133.
3Banuue

OH OH OH

'CH-n. 'CH,-. -CH,, n . G+,
P Or TPT
CHZ CH2 OH
I'ry cu'iaT SCH
"-\PM - Ar~r ?yr/
2 r %2 1, r
OH OH CH,

BigXxoxaMu OOpOOKH JEepeBHHH BUKOPHUCTOBYIOTH
y BUTHAAI MAUT y OyOiBHUITBI, XJISI BUTOTOBJICH-
Ha Me06niB. HanmoBHioBawamMum y ¢eHommacrax
CIYTYIOTh TaKOX OaBOBHSHE BOJOKHO, KaoOlliH
Tomo. I3 ¢eHonmodopmManpIeTIiqHUX TMOTIMEpiB
BUPOONSAIOTh CKIONMIAaCTUKH — JyXe MIIHI
Marepianu, sAKi, KpiM moiimepy, MICTATH CKJIO-
BOJOKHO a00 TKaHUHH 3 HHOTO.

HemomixoM pesxkux ¢eHOMmMIACTIB € Te, IO
BOHHM BHAINAIOTH HEBEIHMKI KiJIbKOCTI TOKCHYHHUX
pedoBUH.

Bigxoxm monimepiB i moBkinas. Jenmani Oink-
me moJNiMepHO! MNNIBKH, BHUKOPHCTAHHX IJIACT-
MacoBUX BHpPOOIB MOTpamiasie B HABKOJHIIHE
cepenoBume (man. 133). Ilpupoma «He BMie»
po3kmagaTH Taki BIAXOAM. IX yTHII3amis € akTy-
AJIbHUM €KOJOTIYHUM 3aBJaHHIM.

Y po3BUHYTHUX KpaiHax yacTUHY BiANpanboBa -
HHUX MOJIIMEpiB 1 miaacTMac NEepeniIaBIAITbh Ta
3aCTOCOBYIOTh y BUPOOHMUTBI MIIBKHU, Tapu, pi3-
HOro oOJajHaHHA, a IHIIY 4YacTHHY HNIigAaOTh
KpEKiHTY 3 MeTow n00yBaHHA opra-
HiYHUX CHOJNYyK, TOPIOYHX Ta30BUX
cymimei#. IHoami 3anumku moxiMmep-
HUX MaTepianiB noapiOH0O0TH i f00aB-
NSI0TH 10 OyniBenbHUX cyMmimei. Coa-
NIO0YNA BIOAXOOWM AEIKHX TOJiMepiB,
OTPUMYIOTHh TEIJOBY eHeprio. B
VYkpaiHi 3 BiAnpanbOoBaHOTO IOJIETH-
JeHy BUTOTOBISAIOTH TJIIBKY JIS
cinbcpkoro rocnomapcrtBa. [lomimepHi
MISIIKH BCE dYacTime 3aMIHIOKTH



LlikaBo 3HaTH CKIAHMUMHU, AKi MOXHa IOBTOPHO BUKOPHCTOBY-

Binbme wix BaTu abo yrtunizysatu. Ha 3amiHy monaieTuneHo-

10 % Big Mmacu
BCiX MoOyTOBHX

BUM IaKeTaM HPUXOAATH mamneposi abo 3pobOicHi

3 BiaxoxiB menrsos3u (el mosimMep MOPIiBHAHO

BIAXOIIB N . .

IIIBUOK UH ThCId MI1K TaHI3MaMHU B IIpHU-
nprmanae IKO py#HHYyeTBhC poopraHizmMa p
Ha CHHTETHYHI POMHMX YyMOBAX).
nojxiMepu
1 miaacTMacH.

IImactMacu — MaTepiaaum Ha OCHOBi MOJiMepiB,
AK1 30epiraloTh Miciisg HarpiBaHHS 1 HACTYITHOTO OXO-
ToJKeHHsT HajgaHy iM ¢opmy. [Inmactmacu MicTiaTh
n00aBKH, SKi HOKPAIIyIOTh IXHi BIACTUBOCTI.

[MonmieTnneH, MONINPOMIiNEH, MOJiBIHIIXIOPHI,
MOJICTUPOJI, MOJIMETHIMETAKPUIIAT € TepMOILIac-
THYHUMH TojiMepaMu, a ¢eHomodopmanbaerigni
nosiiMepu OyBarOTh TEPMOIIJIACTHIHUMH 1 TEpMOpe-
AKTUBHHMU.

Bupo0Ou 3 mosnimMepiB MHPOKO BUKOPUCTOBYIOTH Y
noOyTi, TexHimi, OyAiBHUITBI, MEIWIIMHI, 1HIINX
chepax.

3pocTraroue 3a0pyAHEHHS NOBKLLUIS BiIXOJaMH
MTYYHUX IOJIMEPiB € CepHO3HOI EKOJIOTIYHOIO
npooJIeMoIo.

%

340. fAKi nonimepu € cknagoBumun nnactmac? Haseaditb ixHi dopmynu.

341. Ak 6bypoBa nonimepy BNAMBAE Ha MOro BAACTUBOCTI?

342. HasBiTb NepeBaru i HeA40NiKM BUKOPUCTAHHA naacTmac.

343. 3anponoHyiTe BJlacHe po3B'sA3aHHA npobnemu yTunisauii crapoi
nonieTUuNeHoBOI NAIBKMU.

344. HanuuwiTb piBHAHHA peakuin nonimepusauii: a) xnopoeteHy; 6) cTu-
peHy.

345. Cknag noniBiHinauetaTy (OCHOBHUIN KOMMNOHEHT Kaeto MBA) Bignosi-
pae dopmyni (-CH2-CH-),, ne X — rpyna CH3C00~. Hanuwitb

X

cXemy peakuii nonimepusauii 3 yTBOPEHHAM LbOro nonimepy.

346. O64yMcNiTb MACOBi YaCTKW eNeMeHTIB y noiBiHinxnopuai.
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Kayuyku. 'yma

MaTepian naparpada gonomoxke Bam:
chopmyBaTH yABAEHHA NPO Kayyyku i rymy;
03HAaWOMMUTUCH i3 TEXHONOriEHD BUPOOHULTBA Tymu;
3'acyBaTuM BNAcTUBOCTIi Ta cPepu BUKOPUCTAHHA
Kay4yKiB;
AisHaTucAa npo cnocobwu ytunisauii Bigxodis rymu.

Kayyykun — momimMepu pocimHHOTO abo CHHTE-
THYHOTO MOXOJJXXEHHS, i3 SKHX BUTOTOBISAITH
TyMy.

XapakTepHa BIACTHUBICTh KayuyKiB — BHCOKA
elnacTU4YHiCcTh, TOOTO 3xaTHicTH micas nedpopma-
nii BigHoBnOBaTH cBol ¢opmy. OnHak npu
HarpiBaHHi ab6o oxomomxeHHI Huxde -50 °C
BOHM BTpavyalwTh NI BiacTtuBicTts. Kayuykwu
BOJNOHENMPOHUKHI, 3HOCOCTiIWKI, MamwTh XOpOMIi
€IeKTPOI30NAifiHI BIAaCTHBOCTI.

BPinpmicTs KaydykiB € moiimMepaMu ajkanie-
HiB Ta IX moXxigHuX (y MOJEKylax KOXHOI Takol
CIIONYKHW € JABa MOJBiifHI 3B'SI3KM MiX aToMaMHu
Kap6ony).

CxeMa YTBOpPEHHSA KaydyKiB Yy 3arajlbHoOMY
BUTIAMI:

CH,=C-CH=CH) + CH=C-CH=CH) + ...->

v v
->.. -CH7-C=CH-CH,-CH-C=CH-CH>-...,
y v
a6o raCH,=C-CH=CH, -> (-CH,-C=CH-CH;,-),,,
v v
ne Y — H (monomMepom € OyramieH, mojliMepoM —
OyramieHoBuit kayuyk); CH; (MoHOMep — i30ompeH,
moximMep — izonpeHoBui kayuyk); CI (MmoHOMED —
XJIOPOTpEeH, MoTiMep — XJIOPONPEeHOBHil Kaydyk).'

' Cucremaruuni nasem BIAMOBIZHUX MOHOMepiB — Oyra-1,3-mieH;
2- metunbyra-1,3-nien; 2-xmopobyra-1,3-nieH.
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Man. 134. _
36upaHHA COKy resei “Hac/ qCHz

Llikaso 3HaTH
V nmesakux
pocinuHax
MICTHUTBCS
mpuKc-izoMep
MoJIiizo-
npeHy —
ryramepua.

Man. 135.
Ha BUpO6HULTBI
HaTypanbHOIo Kayuyky TO MAKpPOMOJEKYJHU BUNPIAMIAIOTHCH,

.284

Po3pi3HsoTs mpuUpoAHUN 1 cHHTE-
THYHI Kay4yKH.

Ipupoonuii  {namypanvruii) Kay-
yyk MICTHTBCS B COKY ZHESKHX poOC-
NUH, KUl Haragye Monoko (Max. 134)
i € eMynbcieo kayuyky y Boai. OcHo-
By IbOIO KaydyKy CTaHOBHTBH yuc-
nmoyiizomnpeH

HqCu /H

Harypanpuuii kayuyyk ™ae Oinumi Koxip;
BiH JNIETIIUH 3a BOAY, PO3UYUHAETHCS B OCH3UHI,
OcH3eHi, NESIKUX IHOIUX OPraHIYHUX PO3UYMHHU-
Kax. Marmouyun moaBiiiHI 3B'S3KHM B MOJEKyJax,
ne moyiMep 3XaTHHH NPUHETHYBAaTH BOAEHH (3a
HasiBHOCTI KaTraiizatopiB), OpoM, OpOMOBOJECHB.
Ilpu marpiBauHi 6e3 mocTynmy HOBITpsS BiH mepe-
TBOPIOETHCS Ha MOHOMep (i30mpeH).

A HamumiTh cXeMy TEepMi4HOTO poO3KJany HaTy-
palbHOTrO Kay4yKy IO MOHOMeEpa.

HatypanpHu# KaydyK NOBIJIBHO OKHCHIOETHCS
Kucuem moBiTps, cnonykamm @Depymy(IIl),
kaniifi mepmanranatrom. Il[o6 3amobirtm oxuc-
HEeHHIO Kay4yKy, IMOHHO NOOYyTOTO0 i3 COKY pOCIHU-
HU, 1| PO3BMHOXEHHIO B HhOMY OakTepiii, moxiMmep
00po6NsIIOTE P030aBICHUMH PO3YMHAMHU KHUCIOT
(Mmypamuuoi, onroBoi) abo IHIWIUX pPEYOBHH,
OPOMUBAIOTH BOJOIO | BUCYIIYIOTE. Y pe3ylnbTarTi
KaydyKk HaOyBae )KOBTYBaTOTO KOJbOPY
(man. 135).

Cepen yciXx HpUPOAHUX BHCOKOMO-
JEKYNSPHHUX CHOJYK JHUIIE Kaydyk
BHSBJISE€ BHCOKY eJlaCTH4YHicTh. Taka
BIAaCTUBICTh Kay4yKy 3yMOBJIEHa
MOXJIHUBICTIO 3TrOopTaHHS HOTo MNiHIii-
HUX MaKpPOMOJIEKYNI y KIYOKH (IbOMY
«HE 3aBaXalTh» HEBEIUKI Bigra-
nyxeaHns — CHj;-rpynm). Sxmo
NIaCTHHKY 13 Kay4yKy pO3TATyBaTH,



N

Man. 136.
HannowwupeHiwe
BUKOPUCTaAHHA TyMU

a KO Miclisg UbOTO BiANMYCTUTH, TO BOHU MOBEP-
TAKThCSA B TMNONEpEeOHIN CcTaH 1 MNIacTHHKA
HaOyBae nmo4yaTkoBoi noBxuHU. JokiaBmu Oinb-
MOTr0 3yCHIJNs, Kay4yKOBY MIaCTHHKY MOJXHa
po3ipBaTu.

Cunmemuuni  Kayuyku. [Ipuponuuit  kaydyk
no0yBawTh y 3HAa4yHiMl KiNBKOCTiI, NpPOTE ILbOTO
HEeAOCTAaTHHO, MO0 3aJOBOJIBHUTH 3pOCTalOUi
norpe6u. ToMy BUEHI CTBOPHUIM CHUHTETHYHI Kay-
YyKHM, SKI yCHIIIHO 3aMiHIOIOTb NPUPOAHUHN I
MUPOKO 3aCTOCOBYIOThHCS B pi3HUX chepax.

3amexHo Big MoHoMepa (MOHOMEpPiB) po3pis3-
HAKOTh OymadicHosuli  Kay4dykK, OymadicH-cmu-
POTbHUI, i3onpenosuii  (aHAJOT  MPHPOJHOTO),
XnoponpeHoguill Ta 1H.

* HanumiTte cxeMy yTBOpEeHHA OyTagieHOBOrO
KaydyKy i3 MOHoOMepa.

binsmicTs peaknii momimepusamnii, 3a gomo-
MOTOI SIKHX 100yBalTh Kayuyyku, BinOyBaeTbcs
3a y4acTio KaTajizatopiB. byranieH-ctuponpHuii
Kay4yK BHUPOONSAIOTH, 3XIHCHIOIYU CYMICHY
noniMepusanito Oyranieny i ctupony. Cupomena
cxema peakiIfii:

raCH,=CH-CH=CH, + tCH,=CH -»

CeHs
Oyranien CTHPOJI
-> (-CH,~CH=CH-CH;-)p- (~CH,-CH-),.
CeHs

OyTanieH-CTHPOJIBHUI KaydyK

IIpu HarpiBaHHI CUHTETHYHI Kayuy-
KH, SIK 1 HAaTypaJlbHHUH, PO3KIAAAIOTh-
csi 3 YTBOPEHHSM BIJNOBIJIHUX MOHO-
MepiB.

Kayuykun — cupoBuHa nis BUDPOO-
HULTBAa TYMH | TYMOBHUX BHPOOIB.

I'yma. Haiienactuunlmum marepia-
J0M Cepe]l IPUPOAHUX | CHHTETHYHHUX
MaTepianis € ryma. I1y BeMUKHUX Kifb-
KOCTSIX BUKOPUCTOBYIOTb AJISI BUIOTO-

BiIeHHSA wWUH (Man. 136).
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Man. 137.

OcHoBYy TexHonorii BUpPOOHHULTBA

rYMH CTAaHOBHUTH NpOLEC ByJlIKaHi3amii,

— [0 MOJsATrae B HarpiBaHHI KayudykKy i3
s cipkoo. Cnoyarky Kay4yk 3MIilIyIOTh
i3 HanmoBHIOBauaMu (TJIMHOKI, Caxerlo,

Kpehaow, KpeMHe3eMoM), OapBHUKAa-

S ) MU i peYoBHMHaMH, fAKi 30iNbIIYIOTH

TEepMiH BHUKOpPHCTaHHA ryMu. IloTim
g0 cyMmimi pngo6aBuswTh Cipky. Y
pe3ynbTaTi B3aeMonil kayuyky i3 cip-

«3wuTi» KapbOHOBI AaHLOrH KO0 3a PaxXyHOK pO3PHUBY J-3B'A3-

B rymi

KiB Big0OyBaeThCcsd «3MHUBAHHIA» Kap-

== | OOHOBMX JIAHIIOTIB 3a JONOMOTOI0

«MmicTkiB» 8—8 (max. 137). [Ipu ubomy
yacTHHA NOJABIHHMUX 3B'A3KIiB 3aiauiia-
€THCS B PCUYOBUHI.

SIKmo B3ATH HaAJUIIOK CipKH, TO
BCi MoxBiiiHI 3B'A3kM OyAyTh «BHUTpa-

YeHi» Ha «3MHUBAaHHA» KapOOHOBHX

Man. 138.
E6oHiIT

! naHUo0riB i yTBOpPHUTHCS TBepAuil Tep-
MOpEeaKTUBHUNH MaTepian — eOOHIT
(man. 138). Horo BUKOPUCTOBYIOTH
NI BHUTOTOBJIEHHS E€JIEKTPOTEXHIiU-
HUX fAeTanei, ximiuyunoi amapartypu.
IcHYyIOTh TYMH pi3HOTO NpPU3HAYEHHS — I
ekcniayartanii 3a BHCOKHX abo HHU3BKHUX TeMIe-
patyp (Temno-, MOpPO30OCTiiKi), AJS TPHBAJIOrO
KOHTaKTy 3 OeH3MHOM i HadTol (WIIaHTruW Ha
aBTO3almpaBHUX CTaHLifAX), KHCIOTaMHu 1 nyra-
MU, CTIWKIi 1O PEHTTeHIBChbKOr0 BHIPOMIHIOBaH-
Hs TOLIO.
[MopiBHSIHHSA BIAacCTUBOCTEH KaydyKiB i TyMH.
Kaydyk € enacTHYHOK pPEYOBHHOI, a rymMa —

€TacTUYHUM MaTepiajaoMm.

NABOPATOPHUI A0OCNIA Ne 22
MopiBHAHHA MexXaHiYHUX BNACTUBOCTEN
Kay4yKy i rymum

Bam BUZaHO OfHAaKOBi cTpiukyu Kayuyky i rymu. Uu MoxHa Biagpi3-

HUTHU Kay4yK Bil TYyMH 3a 30BHIIIHIM BUTIsAIOM?
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ITepeBipTe 3pa3ku mojiMepiB Ha €JaCTHUYHICTH, PO3TATHYBIIU H
BignmyctuBmu KoxHY cTpiuky. o cnoctepiraere? CunpolyiiTe
po3ipBaTH CTpidykH. SIKka i3 HUX BUSABHUIACS MIIHIIIOFO?

3po06iTh BiAMOBITHI BHCHOBKH.

Kayuyku 1 ryma He pPO3YHMHAKTHCA Yy BOII.
SAKmo X MOMICTUTH MOoApiOHEHI MMAaTOYKH Kay-
4YyKy 1 'YMH B OpTaHiuYHUH po3uMHHUK (OeH3eH),
TO yepe3 100y KaydyK PO3UHHUTHCSA 3 YTBOPEHHAM
KOJOITHOTO PO3YHUHY, a TyMa JuIIe 301IBIMHATHCS B
006'emi (mabyxHue). lle cBiguuThp mpo 3ITaTHICTH
ryMu BOMpAaTH OpPraHiuHUN PO3YHUHHUK.

Kayyyk 1 ryma 3aBIfKM HasBHOCTI B HHX
NOoABIHHUX 3B'A3KIiB MOJXYTb HPHEJHYBATH rajio-
resu. Tak, KoNoigHUH pO3YHMH KaydyKy B OeH3e-
Hi 3HeOapBiroe OpomHy Bony'. Ilpu HarpiBaHHI
Kay4yKH pPO3KJIaJalThCsAd 3 YyTBOPECHHSIM HEHACH-
YEHUX CHOIYK.

HaseHicmb Cynbpypy @ 2ymi moxHa 0Ooeecmu,
Hazpiearoyu ii 8 npobipyi. O0HUM i3 npodykmie mep-
Mi4HO20 po3Knady 2ymu € CipKoeoldeHb, AKuli cnpu-
YUHAE ymeopeHHA 8 po34uHi kynpym(ll) Himpamy abo
natombym(ll) Himpamy yopHoz2o ocady Cu5 abo Pb5.

IIpaunrrwoun B XiMiuHi# naboparopii, moTpiGHO
BpaxoOBYBAaTH, MO ryMoBi Bupobu (npobku, TpyO-
KM) PYWHYIOTHCS HITPAaTHOI 1 KOHIEHTPOBAHOIO
cyabdaTHOO KHMcnoTaMu. Po30aBieHi XnmopuaHa
KHCJIOTAa i PO3YMHHU JYriB Ha TYyMY NPAaKTHUYHO HeE
TIIOTH.

3acTtocyBaHHS Kay4ykiB i ryMu. CHUHTETUYHU N
130MpPEHOBUN KayuyK 3a BJIACTHUBOCTSAMHU CXOXHUHU
Ha HaTypanbHui. BupoGrena 3 HBOro ryma
BUPI3HAETHCSA BUCOKOI MIIHICTIO Ta €JTaCTHUYHI-
cTi0. ByranieH-cTUPONBHUN KaydyK NMOCTYNA€Th-
ci HAaTypaJlbHOMY 3a €JIAacCTUUYHICTIO, TpOTE
6inpm 3HOcOCTiHKHMHi. I[i KayduyKkun BUKOPHUCTOBY-
I0Th Y BUPOOHHMLTBI MNUH, KOHBEEPHUX AOPIKOK,
B3yTTs, MEJUYHUX 1| CIOPTUBHUX BUPOOIB, i301-
HiHHUX MaTepiaxiB.
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LlikaBo 3HaTwu
Y €sponi
YyTHII3YIOTh
MCHIIE,
MOJTOBHHHU
BiAMpPanbo-
BaHUX aBTO-
MOOINTBHUX
MIUH.
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XNMOoponmpeHOBUN KaydyK € HETOPIOYUM, TEPMO-
i CBITIOCTIHKHM, HE pYHHY€EThCS MacTHIaMHU, HE
OKHCHIOETHCS Ha MOBITPi. I3 HHOTO BUTOTOBIAIOTH
ryMy IJsi YCTaTKyBaHHS, 1110 KOHTakKTye€ 3 Had-
1010 i HapTompoaykTamu. Kaydyku, siki MicTiATh
®nyop, ximMiuHO i TepMiuHO cTiiiki; iX BUKOpHC-
TOBYIOTH 3a TeMnepatypu nonazg 200 °C.

OCHOBHE 3aCTOCYBaHHSA I'yMU — BUPOOHULTBO
mwuH. [ymMoBI BUpPOOM BUKOPUCTOBYIOTH Yy MpPO-
MHUCIOBOCTi, TEXHIili, MEAUUHUHI, MOOYTI.

Bigxoau rymu i moBkinns. Maiixe 90 % Bifg
MacH TYMOBHUX BIOXOJiB MNpuUIaxae Ha 3HOIEHI
aBTOMOOINbHI MIMHHU, & peumTa — cTape B3yTTH,
BUKOPHCTAaHI MpeaAMETH TEXHIYHOTO Ta MOOYTOBO-
ro mpu3HadeHHs. Bigxonu rymu, sk i miacTmac,
He pyHHYIOThCS B NIpUpPOAHUX ymMoBax. Ha xansb,
Oinpma YacTUHA IX NOTpAMIsi€e B HaBKOJTHUIIHE
cepenoBHILE.

VYrunizanito ryMoBHX BigxoaiB (3BuUuYaiiHO
micnss iXx noApiOHEeHHs) 3AIHCHIOIOTh TaKUMHU
cnocobamu:

* cmadlBaHHSIM JAJs BUPOOJIEHHS TEmIoBOT
eHeprii (TemaoTa 3TOpPsAHHS TYMH HOPUOIU3HO
Taka camMa, MO W BYTinus);

TEPMIYHUM pO3KIanoM i3 AOOYyBaHHSIM MOHO-
MepiB, IO BUKOPHUCTOBYIOTH AJsi BUPOOHHUITBA
KayuyKy;

» 3aCTOCYyBaHHSAM Yy polli agcopOeHTa mpU OUYH-
NEHH]I CTIYHHUX BOJ;

BUKOPHUCTAHHSIM y BHPOOHUITBI i30MsMUildHKUX
MartepianiB, OyAIBHULUTBI, MIAXOBOMY TOCIO-
JapcTBi TOIIO.

Kayuyknm — moniMepu poCIHHHOTO ab0O CHHTe-
TUYHOTO TTOXOXKEHHS, 3 IKHX BUTOTOBIISIOTH TyMY.
XapakTepHa BJIACTHBICTh Kay4yKiB — €JIacTH4-
HiCTh, TOOTO 34aTHICTH micius nedopmarnii BiIHO-
BIIIOBAaTH CBOIO QopMy. Kaydykwm MawTh BHUCOKY
MIIHICTE 1 3HOCOCTINKICTE.



347.
348.
3409.
350.
351.
352.

353.

354.

355.

BiapmicTts kayuykiB € mogiMepamMmu ajkagieHiB
Ta iXx moxigHux. Po3pi3HsATH HaTypaJbHUH i CHH-
TeTHYHI Kay4YyKH.

I'yma — mpoaykrt ByJkaHi3zaunii kayuyky (Harpi-
BaHHi i3 cipkow). Ile nyxke emacTuuHuii martepiaiu,
SIKNil MHPOKO BUKOPHCTOBYKTH y 0araTbox cde-
pax. Yruaizamis rymMoBHX BiaxoaiB € oaHum i3
BaXKJIMBUX €KOJOTiYHUX 3aBAaHb.

OxapaKTepusyiTe NPaKTUYHE 3HAYEHHA KayuyKy.
AKMMU € cknag, 6yaoBa i BNAaCTUBOCTI HAaTypasibHOTO Kay4yky?
AK B pO3yMieTe TEPMIHM «BYNKaAHI3aLiaA», «eNaCTUYHICTbY»?
Yum pi3HATbCA KaydyyK i ryma, ryma 1a eboHiT?
Ha3BiTb chepn BUMKOPUCTAHHA KayyykiB.
3a maTepianamu IHTepHeTy abo iHWUX axepen iHbopmauii NigroTyi-
Te CTUCAI NOBIAOMNEHHA MPO NOXOAMKEHHA HA3BWM «KAYYyK», iCTOpIlO
BIZAKPUTTA TYMW, BUHANAEHHA NiHONEYMY.
Ha3BiTb HaMBaXKAMBiWi CMHTETUYHI KayuyyKWM i 3anuWiTb iXHi XiMiyHi
dbopmynu.
CKnagitb cxeMun peakuin:
a) nonimepu3aLii XxJIOPONPEHOBOrO Kay4yKy;
6) NnpueaHaHHA BpoMy 40O i30MPEHOBOTO Kayyyky.
O6uuncniTe MacoBy YacTKy X/Iopy B X/10PONPEHOBOMY Kay4yKy.

MpupoaHi Ta XiMmiuHi BOAOKHA

Martepian naparpada gonomoxe Bam:

CKNacTu yABAEHHA NPO NPUPOLHI Ta XiMiYHi BONOKHA;
PO3pPIi3HATU NPUPOASHI Ta XiMiYHI BONOKHa;
AizHatuca npo cbepu BUKOPUCTAHHA BOJIOKOH.

BosokHa — me A0BTi rHyYKi HUTKH, siKi BUP0O-
JAKTH i3 NPUPOIHUX 200 CHHTETHYHHUX NoJiMepiB
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i BUKOPUCTOBYIOTHh IJISl BUTOTOBJEHHS NPsxki Ta
TEKCTUIBHUX BHUPOOIB.
Po3pi3Hs0Th IpUpoOaHi (HaTypaldbHi) Ta XiMid-
Hi BonokHa (cxema 10).
Cxema 10
Krnacudikamis BOTOKOH

BOANOKHA

MpupoaHi XiMiyHi

xK X )
CUHTETUYHI

POCNANUHHOTIO
NOXOAXEeHHA

6aBoBHAHE,

TBAapPUHHOTO
NOXO4XEHHA

¥

BOBHAHE,

MiHepanbHoOro
NOXO4KEHHA

asbectose

WTYYHI

BiCKO3HeE, KanpoH,

nnAaHe

Man. 139.
JlboH (a),
6aBoBHUK (6),
KOKOH
wosKonpaaa (s)

woBKoBe

HaWNoH,
NaBcaH Ta iH.

aueTaTtHe

IIpuponHi BonokHa. POCIMHHI BOJOKHAa MOXYTh
dbopmyBaTtHuch y cTebnax i nucTi (KOHOMJIA, NBOH), Y
HacinHi (6aBoBHUK) (Man. 139, a4, 6). iXx ocHOBa —
eaio3a.

TBapuHHI BONOKHA € OIJIKOBHMH MOJiMepaMHu.
Binpmy yacTuHy BOBHH pac BiBuapcTBo. [IloBK —
OPOAYKT BHIINEHHS OCOOJUBHX 3all03 TYyTOBOTO
moBKomnpsaa (max. 139, ).

JInsiHe i 0aBOBHSHE BOJOKHA MalOTh TOCTAaTHIO
TEepMi4HY CTIHKiCTh, XOpoOmi MeXaHiIYHI BJIaCTH-
BOCTi. BOBHsSHE BOJOKHO BHPI3HAETHCS BHCOKOIO
€JaCTHYHICTIO, a MOBKOBE — MIIHICTIO # Xapak-
TepHUM Onuckom (maxn. 140).

* HasBiTtp chepn BUKOPHUCTAaHHSI Ha3BaHHUX IpU-

POAHHUX BOJOKOH.



Mana. 140.
TKaHWHMU i3

NPUPOAHUX
BOAOKOH:

a — asbecrtoBa;
6 — AASIHa;

B — LUOBKOBA

Man. 141.
BUpPO6GHULTBO BOAOKOH LUTyuHi BOAOKHa: a  Bicko3He; 6 — aueTaTHe

Jlo MiHepanbHUX BOJOKOH Halle)KUTh a30ecTo-
Be. [3 HbOro BUTOTOBISIOTH QiNBTpH, Ope3eHT,
TKAaHUHHU g 3aXMCHOTro onsry, mudep, cue-
nianbHI Mamip i KapToOH, TEIMJIO- Ta eIEeKTPOi30Ia-
MifiHI TOKPUTTS.

XimiuHi BOTOKHA BUPOOISAIOTH i3 JEIKHUX IOJi-
MepiB niHiHOT OynoBu. L[i momiMepu cmovaTky
pO3MIaBiIsAIOTh a00 PO3YUHAIOTH B OPraHiYHUX
PO3YMHHHMKAX, a HOTIM NPONYCKAalTh yYTBOPEHY
piaMHy Kpi3p Ayxe Mani orBopu. llpum mpomy
YTBOPIOIOTHCS JOBTi i TOHKI HUTKHU (Man. 141).

Po3pi3HAIOTH mTYYHI ¥ CHUHTETHUYHI XiMIi4HI
BOJIOKHA.

HImyuni eonokna 100yBalOTh i3 TPHUPOAHUX
nojgiMepiB, 3a3BUYail 1eJi0a03uM. BOHM MaloTh
JesiKi mepeBaru, sKi CTOCYIOThCS TEXHOJOTIi Ta
SKOCTi BUPOOIB 13 HUX.

HafiBa>kJiuBiMIMMHU LITYYHUMHU BOJIOKHAMH €
gickoszne W auemamne (Man. 142). OcHoOBy Bic-
KO3HOI'0O BOJOKHAa CTAaHOBUTH LI€JI0JI03a, alleTaTHO-
ro — ii ameratHi ecTepu.

Man. 142.
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BicKo3He 80710KHO  eupobaawome i3 OepesHoi
yemonosu. CuposuHy oquwytome i 06pobasome
nyaom:

[CsH;0,(0H)3], + nlIOH ->
yentnosa

-» [C6H702(0H)30Ma],, + nH,0.
MOHOHampiliyentonosa
Momim y cymiw 0obasaaome pidkuli KapboH(IV)
cynopid C3,. YmeopeHuii e'askuli nymHuli po3vuH
nponycKarome Kpizb MOHKIi omeopu & po3basneHy
cynbpamuy Kucaomy. [lpu ybomy 3HO8Y ymeoproembcsa
yenionosa, ase exce y euensadi HUMOK.

AyemamHe 80/10KHO makox¢ dobysarome i3 yenrono-
3u (3a peakyieto ecmepudpikayii). Ymeoproromeca ecme-
pu  [CsH,0,(0H)(0COCH;),] | TCgH70,r0COCaq,,
AKi po34yuHalomb 6 ayemoHi abo cnupmi, a Aobymuii
PO3YUH NPONYCKAOMob npu HA2Pi6AHHI KpPi3b MOHKI
omeopu. Po34yuHHUK eunaposyemocs, Ui ymeoptoemocsa
ayemamHe 60/10KHO.

Cunmemuuni  6onokHa  BUPOONAOTH 13 opra-
HIYHHUX CHOONYK, 3XiHCHIOIOYH XiMi4HI peakmii.
Jlo mux BONOKOH HajJeXxaTh HoJiaMigHI, MOJIi-
eCTepHi, MNOJNIaKPUIOHITPUIBHE, MOJiNpomine-
HoBe, moulBiHinxsopuaHe Ta iH. BoHu mepeBa-
KawTh NPUPOIHI 3a MIIHICTIO, €JNacTUYHICTIO,
NOBTOBIYHICTIO, He PYHHYIOTbCA MIKpOOpraHis-
mMamMu. Henonikum TakuMX BOJNOKOH — HHU3bKA
FirpocKOMmiyHICTH, 3MAaTHICTH JO e€JEeKTpHUu3amii.
I3 MeTorw iX MONONaHHSA OO CHHTETHYHHUX BOJO-
KOH 100aBJIAIOTh NPUPOAHI, @ TAKOX PEYOBHHHU-
AHTHUCTATHKH.

Kanpon (man. 143) 1 waiiion — noaiamioui
6onokna. BOHM MiIHI, BUTPUMYIOTh HHU3bKI TeM-
nepaTypu, € XiMidHO CTiHKHMH (pyHHYOTBCS
JUIIe KOHIEHTPOBAHMMH HEOPraHIYHMUMHM KHCIO-
TaMH), Jerko 3abapBiurooThcsi. KanpoHOBI HUTKH
BUKOPHUCTOBYIOTh JJIsI BUITOTOBJIECHHS KaHAaTIB,
puOONTOBHUX CITOK, PI3HHUX TKaHWUH, TPHUKOTAaX-
HUX BupoOiB. HalinoHoBe BOTOKHO 100aBIsAIOTH 10
IHIIUX BOJOKOH, BUKOPHUCTOBYIOTh Y BUPOOHHULTBI
KHJIHMMOBOIO HOKPHUTTH.



Man. 143.
HWTKK | TKAHWHa
i3 KanpoHy

Man. 144.
HWUTKK i KpaBaTKun
3 noniecrepy

KanpoH i HalinoH dobysaromb 3a peakyiamu mnosi-
KoHOeHcayii. CnpowjeHi cxemu peakyili:

NHM~(CH3)5-COOH 1-HU-(CHz)s5-CO-],,

€-aMIHOKQAnpoHo8a Kucsioma KanpoH
nH,NNKCH,)e-N/H, + nHOOC- (CH,), - COOH -~ =6+
2ekcamemusneHdiamiH aduniHosa Kucaoma

> [-HH-(CH,)s-MH-CO-(CH ;) 4-CO-],..
Jlascan — noniecmepre eorokHo (Man. 144).

Bono Haraaye BOBHY, alle € MigHimuMm. Bupobu
i3 HbOTO BOJOKHA He MOTPEeOYIOTh NpacyBaHHS.

JlaBcaH pyHHyeTbcs KHCJIOTaMH 1 Jyrami,
CTIHKHHA M0 aleTOHY Ta IHIIUX OPTaHIYHUX PO3-
YUHHUKIB. HHTKH i3 &naBcaHy MalTbh HHU3BKY
FirpoCKOMiYHICTh, TOMY iX BHUKOPHUCTOBYIOTH Yy
cyMmimax i3 6aBOBHOI, JIbOHOM abo BoBHOIO. JlaB-
CaH € TepMOCTifikMM, MOTaHO 3aropseTbcs U He
OOBYTIIOETHCS.

IToniecTepHe BOJOKHO 3aCTOCOBYIOTH AJIs BHUIO-
TOBJEHHsS OeH3WHO- i HaQTOCTIHKHMX WIJNAHTIB,
KaHaTiB, pUOOJOBHUX TpaliB, €JIEKTPOIi3ONAIiii-
HHUX MaTepianiB, BIiTpHUI, AEKOPaTUBHUX TKaHUH,
TPUKOTAXy, IWTYYHOrO XyTpa, KOBIAP, a TAKOXK Y
BUPOOHHUITBI IIHH.

.293



JlaecaH Oobyearomeb 3a peakyiero MNoniKoHOAeH-
cayii:

nHOOC-"-COOH + nHOCH,-CH,OH—-Lljo>

mepedJmcmesa Kucs0ma emusneH2nikonb
o 0
-> [-C-(()}~C-0-CH»-CH,-0-],..

nosiemuneHmepegmanam (nascaH)

NABOPATOPHWUI AOCAIA Ne 23
BiAHOWEHHA CMHTETUYHUX BONIOKOH
00 HarpiBaHHA, PO3YUHIB NYry i KNCAOTHU

Po3rasHbTe BHAAaHI BaM 3pa3KH TKaHHH i3 CHHTETHYHHUX BOJO-
KOH. OnumiTh 1X 30BHIMIHINA BUTISL.

Bi3pMiTh MiHIHETOM IIMaTOYOK KOXHOI TKaAaHMHHU 1 BHECITH Yy
nonyMm'ss. SIki TKaHUHH TOPATH, MIAaBIATHCA? Y SKUX BHIAIKaX
3'sABIA€ThCSA 3amax?

Jocninite Air0 po30aBIEHUX PO3YUHIB HATPIU FIAPOKCUAY 1 CYTb-
baTHOT KHCIOTH HAa KOXKHY TKaHHUHY.

Pe3ynbTaTu BCiX €KCNEPUMEHTIB 3aHECITh IO TaOIMIi:

Ha3Ba 3oBHiMHIH BinHomIeHHsSI BOJIOKHA
BOJIOKHA BHUTJIA] 10 10 10
TKaHAHHA .
HArpiBaHHS | PO3YHHY PO34HHY
Jyry KHCJOTH
BojiokHa — 10Bri rHy4Yki HUTKH, SKi MawTh

MOJIiIMEPHY OCHOBY il BHKOPHCTOBYKOTbHCS AJI BHTO-
TOBJIEHHSI NMPSAKi Ta TEKCTHJIBHUX BHPOODIB.

Po3pizusitoTe npupoaHi (Hatypanbhi) i ximiuni
BOJIOKHA. OCHOBOI0O POCTHHHHUX BOJOKOH € IEJI0J0-
3a, a TBAPUHHI BOJIOKHA MAaIOTh 0iJIKOBE MOXOHKEeH-
Hea. XimMiuHi BoslokHA (IITY4YHi, CHHTETUYHi) BUPOO-
JATH i3 moJiiMmepiB JiHiliHOI OyxoBH.
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356.

357.

358.

3509.

(ana gonutansmx

BoJokHAa BHKOPHCTOBYIOTH Y BHPOOHHITBI TKa-
HUH Pi3HOro nNpuU3HAYEHHS, KAHATiB, TeXHIYHHUX
MaTepiaJis.

Ha3BiTb HalBa*kKAuBiWi npuMpogHi BOJIOKHA. fAKa XiMmiyHa ocHoOBa
KOXHOFO 3 HUX?

AKi nepeBarn i HeAONIKM MAlOTb CMHTETUYHI BOJIOKHA MOPIBHAHO 3
HaTypaabHUMMU?

MNoniamifaHe BONIOKHO eHaHT Jo0b6yBatloTb, 34iMCHIOIOYM peakKuito noni-
KOHZeHcauii w-amiHoeHaHToBOi Kucnotn H,M-(CH,)6-COOH. Ckna-
AiTb cxeMy peakuii Ta 064MCcNiTb Macy BONIOKHA, AKY MOXHa fobyTu 3i
100 Kr BMXigHOI cnoayKu.

Po3wundpyiite nNO3HAYKM Ha APJAMKY [0 CNOPTUBHOI KYpTKU
(man. 145). Bukopucralite BiAOMOCTI, HaBeAeHi B TEKCTi Nig3aronos-
Kom «lpacyBaHHA TKaHMHY», @ TaKOX iHdopMmaLito 3 IHTepHeTy,

Man. 145, %‘33 ’}I{ C E k:

Mo3Hauku 3 gornaay
3a TKaHWHOIO

Tl

MpacyBaHHA TKAaHWH

Bam BigoMO, WO HaTypasibHi 1 CUHTETUYHI BOJIOKHA MaloTb Pi3HY TEpPMIy-

Hy CTilKicTb. lMepen nNpacyBaHHAM TKAHWHW CMeLlia/ibHUM pPerynaTopom
BCTAHOB/IOIOTb MaKCMMasbHY TeMNepaTypy Npacku, 3a AKOI BONOKHO Lie
He pyWHYeTbCA (BiANOBiAHA peyoBMHA He PO3KNA[AETLCA, HE NAABUTLCS,

He 3aropAaeTbca). CUHTETUYHI BOIOKHA HE € TEPMOCTIMKMMM, TOMY TKAHUHU

< 3 HUX abo He npacylTb, abo NpacylTb 3a MiHIMaNbHOI TeMNepaTypu npa-

; CKM (8o 120 °C). Ha TakMil pexMm npacyBaHHA BKA3ye KpanKa Ha npacui,
® 306parKeHiin Ha APAMKY 00 TKAaHUHKU. LLIOBK i BOBHA BUTPMMYIOTb Temnepa-
Typy 2o 160 °C (aBi Kpanku Ha 306parkeHHi npacku). Haibinbw TepmocrTiii-
| kMMM € nnaHe i 6aBoBHAHE BONOKHA. Mpu NpacyBaHHi TKAHWH i3 HUX TeM-
nepaTtypa moxe nepesuuwysat 160 °C (Tpu Kpanku Ha npacu,i).
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Ana 4onUTanBux
OnNTUYHIi BONIOKHA

Cepep, HOBITHiIX MaTepianis ocobamBe micue nocigatoTb BOMIOKHA 3
BMCOKOI MPO30pPiCTIO, AKi 3[4aTHi «TpPaHCNOPTYyBaTU» CBITAOBI NPOMEHi
Ha Be/MKi BiACTaHi 3aBAAKM ABULLY MOBHOTO BHYTPiWHLOrO Big6GUTTA.
Lle — onTW4Hi BONOKHA. iX BUFOTOBAAITbL i3 KBaply, CneuianbHOro
ckna (btopuaHoro, docdatHoro), AeAKUX OpPraHiYHMX noaimepis.
Coepu 3acTocyBaHHA TaKUX BOSIOKOH Pi3HOMaHiTHi, BONOKOHHO-OMNTUY-
HUI 3B'A30K 3a WBUAKICTIO Ta obcarom iHGopmauii, Wo nepenaeTbes,
Ma€ 3Ha4yHi nepeBarn NOpPIBHAHO 3 €/IEKTPOHHMM 3B'A3KOM. Bukopu-
CTaHHA OMNTUMYHMUX BOJIOKOH Y MeAWUMHI Aa€ 3MOry MPOHWKATM B Oyab-
AKi AiNAHKM opraHiamy 6e3 XxipypriyHoro BTpy4YaHHA, CNOCTepiraTuM Ha
eKpaHi MOHiTOopa 3a npouecamu, wWo BigOYyBalOTLCA Y BHYTPIWHIX opra-
Hax. ONTMYHIi BOZIOKHA CAYrylOTb OCHOBOI AATYMKIB ANA BUMIPIOBAHHA
di3NYHNX NapameTpiB y Pi3HMX cepefoBMLLAX. iX TAaKOXK 3acCTOCOBYIOTb
ONA AeKOPaTUBHOIO OCBIT/NIEHHA.

XI y
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N posgin
Ponp ximii
B KMTT1 CyCN1JbCTBA

Mu xuBeMO y CBiTi pe4YOBUH. IX KIJIBKICTh He-
BIIMHHO 3pOCTa€ 3a paXyHOK THX, siKi 100yBalTh
yueHi B ngabopaTopisfix 3a AOMOMOTOI XIMI4HHUX
peakniii. HoBi pedyoBMHHM Ta MaTepianum Ha ix
OCHOBi, SKi BUABIAITHCSI KpPAaUIUMH 1 KOPHCHI-
MUMHU 3a BijoMi, HaOyBalOTh MIUPOKOTO BUKOPHU-
CTaHHS B pPi3HUX chepax.

I3 pO3BUTKOM NPOMHCIOBOCTi, C€HEPreTUKH,
TPAaHCHOPTY, MOKpalleHHAM H00poOyTy nrwoneit y
NOBKINNS TMOTpamise Bce Oinpme BIiAXOIIB
BUPOOHHMLTBA i CIOXHBAaHHSA. BOHM NMOpYyWIYyHOTH
€KOJIOTIYHY piBHOBAry, 3aBAalOTh WIKOIH XHUBHUM
opraHizMaM.

Y upoMy po3fini 3 mornsAay XiMmii BUCBITIEHO
NO3UTHMBHI Ta HEraTHUBHI TeHAEHNIi cydacHOro
PO3BHUTKY HUBiNi3amii, yKa3aHO BaXJHBi KPOKH,
SK1 Ma€e 3po0OUTH TIOACTBO, m00 30eperTu npupony
Ta 11 6araTcTBa 1IJis HACTYyNHUX HOKOJiHB.

Ximia i po3BUTOK uUUBIAi3aLil

MarTtepian naparpada gonomorke Bam:

3pO3yMITW 3HAYEHHA Ximii B PO3BUTKY CyCNinbCTBa;
Ai3HaTucAa npo 6io- i HaHOTexHoAoril;

.297



Llikago 3HaTH
3rigHO 3
MpOTHO3aMH,
po3BimaHUX
3amaciB
HadTH Ta
rasy
BHCTAa4YUTh
JTI0ACTBY

Ha 50 pokiB.
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OLiHMTK poab Ximii B po3B'A3aHHI eHepreTnyHoi
Ta npoposBonbyoi npobnaem, CTBOPEHHi HOBWUX
maTepianis.

JocsirHeHHs1 XiMiuyHOY Hayku i TexHoJgorii —
cKkJaaxoBi mporpecy Jdwacrsa. Po3BuUTOK noaCTBa
6yB Oum HeMOXJIHUBUM 0Oe3 BUKOPHUCTAHHSA HOCHT-
HEeHb XiMi4HOI HayKHu, aJxe OCHOBY 0araTbox
TEXHOJOTIYHUX NPOLECiB CTAHOBIATH XIMIuHI
peakmii. ix 3qiCHIOIOTH y MeTanyprii, HadTOIE-
pepoOHiIfi mpomucioBOCTi, BUPOOHHLUTBI CKIa,
MiHepalbHUX JXOOpHB, MOJNiIMEpiB, LEMEHTY,
KOKCY, BallHa, COJHM, METaHOJYy, IHIIHUX Heopra-
HiYHUX 1 opraHiuHux cnonyk. IleperBopeHHH
pPEeYOBUH BigOyBalOTHCS Ha MiANPHEMCTBAX JET-
KOl Ta Xap4oBOI MPOMHUCIOBOCTI.

XiMmist i npoGaeMu cupoBUHU. Y PIZHUX TEXHO-
JOTifIX 3aCTOCOBYITh PEUYOBHHHU, Ha ski Oarara
npupona, — BOJXY, NOBITps Ta HOT0O KOMIIOHEHTH,
ripceki mopoau, pyau, MiHepanu, HadTy, NpH-
pomHUN ra3, BYTIiNIsA, NeIT0I03y TOomo. binb-
MicTh MPUPOAHUX pecypciB oOmexeHa. Tomy ix
noTpiOHO BUTpadyaTH €KOHOMHO 1 mepepobnsTu
3 HaAaWBMIIUM BHUXOJOM KOPHUCHHUX PEYOBHH I
MiHIMalXbHOIO KidbKicTIO BigxoxiB. Ilpm mpomy
HeoOXiZHO E€KOHOMHTH HalHuBO, €JIEKTpOoeHEep-
rirto, 3ampoBaJXKyBaTH ONTHUMAaIbHI pEICUMHU
3pilicHeHHs peaknii. Po3pobieHHs epeKTUBHUX
TEXHOJNOTIYHUX TPOIECiB € OJHHUM i3 OCHOBHHX
3aBlaHb, AKI poO3B'A3YTh XiIMikH paszom 3
IHIIMMHU creniaxicTamu.

Bynb-sxe BUpOOHHITBO HEMOXIUBEe 0e3 Bigxo-
niB. iX mepepoOka Mae OyTH 00OB'I3KOBOIO, KOMII-
JEKCHOKI | MAKCHUMaJlIbHO NMOBHOW, i3 3aJly4E€HHAM
XiIMi4YHUX peakunii, Hacammepex AN 3HEMKO-
IKEHHS TOKCHMYHUX pEYOBHMH. Biaxoam, Axi BUKO-
PUCTOBYIOTHCS UYH TepepoONATHCSH, HA3UBAKTH
BTOPUHHUMHU pecypcaMu. IIpoMOBHCTUMH € Taki
undpu: HOBUH aBTOMOOINB MICTHUTH Yy CEpEIHBOMY
40 % pereHepoBaHOro MeTany, Jgitak — 60 %
pereHepoBaHOTO alIOMiHIIO, a 30JI0Ta MpUKpaca —
90 % pereHepoOBaHOTO 30JI0TA.



Man. 146.
YcTaHOBKa

3 BUPOBHULTBA
biorasy

Biorexunousorii. OcTtanHiM "YacoMm y
MPOMHUCIOBICTh Ta iHIII chepru BUPOO-
HUITBAa BIPOBAJIXYIOTh TEXHOJOTII,
o0 iCTOTHO BIiApPI3HAITHCS BIig Tpa-
nuniiaux. OcobnmBe Micme cepen
HUX THOCIiNalTbh  Oiomexnonozii —
IpolecH MNEePEeTBOPEHHS pPEYOBUH 3a
y4acTi0O MikpoopraHi3mMiB abo mpo-
OYKTIiB IX XHTTEISINBHOCTI.

Onnieo 3 mepmux OIOTEXHONOTIH, SIKYy 3acTo-
cyBaja JlOJUHa, OYB mpoLec BUTOTOBICHHS BUHA
i3 COKiB BHHOTpajny, IHIIHUX ATig 1 PpykTiB. K
BigoMo, OponiHHA BYTIJIEBOXIB 3 YTBOPEHHAM
€TaHOJy CHPHYHUHAIOTH JAPIXKIXKIi, HAsIBHI Ha
moBepXHI miofAiB. 3a ydacTio iHODIUX MiKpoopra-
Hi3MiB CKHCa€e MOJIOKO BHACIiJOK MOJOYHO-
kucnoro OpopxinHs. I[i mpomecw HHUHI HHPOKO
BUKOPUCTOBYIOTh y XapyoBilfi NPOMHCIOBOCTI,
a TakoX Jans poOyBaHHS Topiodyoro Oioraszy 3
pocnuHHUX pemToK (Mman. 146).

Cdepa 3acTocyBaHHS OIOTEXHOJNOTIH MOCTIHHO
po3muUpBOETHCA. Y CiIBCBKOMY TOCHOZAapcCTBi
XiMigyHi 3aco0WM 3axXUCTy pOCIHH 3aMIiHIOIOTH
Oiompemaparamu. I3 OGioTexHONOTiIMH TOB's3aHE
BUPOOHHUITBO MEAMYHHX IMpemapaTriB mas npodi-
NaKTUKHU 1 TiKyBaHHS 1HQEeKNiHHUX Ta IHIIUX XBO-
po6. Y rany3i oXopoHH ZOBKIJNIS BUKOPHCTOBYIOTH
3MaTHICTh NEBHUX OakTepi Ta MIKpoOpraHi3MiB
po3knamatu HapTy i HAaPTONMPONYKTH, TOKCHUHI
CIHOJNYKH Yy HPOMHUCIOBHX 1 NMOOYTOBHX CTIYHHX
Bonax. JlocsirTHeHHs OiOTEXHONOTiH MM 3aCTOCOBYE-
Mo 1 B moOyti. Hampuxmax, cydacHi mpaibHI
MOPOMKHK MicTATH Oiomo0aBKU, 34aTHI po3KiIagaTu
opraHiuHi 3a0pyIHEHHS Ha TKAaHWHAaX.

TepMmiH «010TEXHONOTiIsI» BHUKOPUCTOBYIOTH HE
TiTBKH B NMPOMHUCIHOBIH cdepi, a H y HayKOBHUX
OOCHIJKEHHAX, HANOpPHUKIaxg y ranxys3i TreHHOI
iHXeHepii.

BioTrexHonorii exKOHOMi4HO BHriZHI H €KOJO-
rigno 6e3neuni. OxHak iX po3pobneHHs mependa-
yae 3MIHCHEHHS TPHUBAJMX 1 CKJIAaJHUX €KCIEpHU-
MeHTiIB, 00 mpomecu, y SKUX OepyTh ydacTh
MiKpOOpraHi3Mu, BigOyBamTHCS MOBINBHO.
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Man. 147.
Moaeab MoneKynu
dynepeHy Ceso

1

300

Haii6inpm mnepcnekTUBHUM nusi YkpaiHu €
3aCTOCYyBaHHS Oi0OTEXHOJOTrIH y CiIbChKOMY roc-
NOoJAapcTBI Ta MEAMIMHI, a TAKOX BHPOOHHUITBO
6iomanuBa. CneniaxicTtiB BiamoBiaHoi kBamidi-
Kanii TOTYIOTh BHINI HaBYalbHI 3aKJajaH.

Hanorexnomorii. Kpim OioTexHoxoriid, HUHI
IHTEHCUBHO pPO3BUBAIOTHCS Hawomexuonoii. ~ —
TexHoJorii moOyBaHHS Ta BUKOPHUCTAaHHS pedo-
BUH, PO3MIpHU YacTOYOK SKHUX BUMIPIOIOThCS
nagomerpamu (1 umM = ICT° Mm)'. Martepianu, sxi
CKJIaxalwThcsl i3 TaKMX YacCTOYOK, Ha3UBAaKTh
Hanomamepianamu. Jlesxki 3 HHUX € JyXe MIiIHH-
MH # BOJHOYAac JIETKMMH 1 THy4KMMH. I3 HHX
BUPOOISAIOTH TOHKI MOHITOPH AJIsI KOMHN'IOTEpIiB,
MiHIATIOpHI €JIEeKTPOHHI mpunanu, QiAbBTPH I
OYHMIICHHS BOXAM 1 MHOBITPA Bix HaWAPiOHIMHUX
TBepAMX AOMimwoOK. JIns HagaHHS HaHOMaTepiany
NOTPiOHUX BIAaCTUBOCTEH Yy4YeHI BHU3HAYAKThH
ONTHMAallbHI PO3MIPH YAaCTOYOK Ta X PO3MIIICHHS
B PEYOBHHI.

dapmaneBTHUYHI npenapaTtu, CTBOPEHI i3 3any-
YEHHSM HAHOTEXHOJOTiH, € epeKTHUBHUMHU NpH
nikyBaHHI 0ararpbox XBopoO, OCKIJNbKH 3AaTHI
NisITH Ha MEeBHI AINSIHKHK OpPraHi3My, He BIJIHUBAlO-
yp Ha iHmi. [IpukaagoM Takux JTiKapCchbKHX
3ac00iB MOXe CIYyryBaTH BOJHAa CYCIEH3is HaHO-
4YacTOYOK cpibna, MmO BHUSABISAE aHTH-
MikKpoOHY airo.

IMicns Ttoro sk Bigkpuiu ¢QylepeHu
(man. 147), yyeHUM yJanocs CTBOPHUTH
ByTJEILeBUN MaTtepian -—  waHompyoKu.
Ile uwactouku uuiaingpuyunoi ¢opwmu,
NOPOXHI BCEepenuHi; IX XiaMeTp CTaHO-
BUTh BiJ KiIbKOX HAHOMETPiB A0 KiJib-
KOX JOECATKIB HAaHOMETpPiB. BOHH MawTh
BUTJISA 3TOPHYTUX y TpyOKH mapiB aro-
miB Kap6ony (man. 148, a), cnonydeHux
OJHWH 3 OJHUM TakK caMo, SIK i B rpadiTi.

OnxgHe 13 3acTocyBaHb HAHOTPYOOK

NOoB'si3aHe 3 KaTaJiTUYHUMHU peakKmis-

AHaNoTi4Hi po3MipH MalOTh BEJIHKi aTOMHU, a TAKOX 0araTo MOJIEKYII.



Man. 148.
Moaeni
HaHOTPYOKHM (a)
i rpadeny (6)

Mu. Byrimeup — XiMi4uHO macuBHAa pE4YOBHHA, a

HAaHOTPYOKM MAalOTh pPO3BHUHYTY MOBEPXHIO. IiX
giaMeTp Jae 3MOTY HijJ 4yac MPOXOAXKEHHS rasiB i
pinuH GaraTboM MOJEKyJaM KOHTakKTyBaTH 3i
CTiHKaMHM MaTepialy, Ha SIKHX IOINEpeIHbBO 3a-
KPINJNIOIOTH MOJIEKYJIH KaTalizaTtopa, i MigBHILY-
BaTH CBOIO aKTUBHIicTh. Ha moBepxHi kapO6oHOBOT
HaHOTPYOKM MOXHA «IHPHINENMJIOBAaTU» Ppi3HI
GyHKIiOHaNbHI TPYNH | 3MIHIOBATH BJIACTUBOCTI
HbOTO MaTepialy sK KaTajxizaTopa.

HemonmaBHO cTanxo BiZOMO PO HAaATOHKHH
MaTtepian cpagen. Moro ocuHoBa — map aTOMiB
Kap6ony (puc. 148, 6), aHanoriuyHuil icCHylO4YHUM
y rpadirti. 'paden Oyno BUmagKkoBO BUSIBICHO Ha
CKOTYi, SAKHW mepex LHUM KOHTAaKTyBaB i3
noBepxHet rpadity. 3a (pi3HMYHHUMH BIAaCTHUBO-
CTSAMHU el mMaTepian Mae 6arato mepeBar mopiB-
HSHO 3 KpeMHieM (cuiinieM), Ha BUKOPHUCTaHHI
SKOTO IPYHTYETHCS CydacHa MIiKpOeNEeKTpOHIiKa.
BinkpuBaui i mocniguuku rpadeny A. Teiim i
K. HoBocronoB orpumanu HoGeniBCcbky mpeMito
3 ¢pisuku B 2010 p.

JocnifxeHHs B rajiys3i HaHOMaTepialiB i HAHO-
TEXHOJOTiH HOTPeOYIOTh BHUKOPHUCTAHHS HAayKO-
BOTr0 o0OnagHAHHS i3 MUPOKUMH MOXJIHMBOCTIMH,
Cy4acHHX METOXIB MOJAENIOBaHHA OYyHZOBH pedo-
BUH, MOTYXHOI 004YHCIIOBaNbHOT TEXHIKH.

XiMis ta eneprerudHi npobunemu. Xapakrtep-
HOIO O03HAaKOI MNporpecy JIIOACTBAa € PO3BUTOK
aTomMHOI eHepreTuku. JlobyBaTtu ypaH i3 pynaw,
BUPOOIATH MNalMBO A SJEPHHUX pPEakKTOpiB,
nepepoONITH pagioakKTUBHI BIiAXOAM nomomarae
HaykKa XiMis.
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Y npoMuUCIOBOCTiI, TeXHili, TPaAaHCHOPTHUX
3aco6ax, MOBCAKJAEHHOMY XHUTTI IHUPOKO 3acTO-
COBYIOTh aKyMYJISTOpPHU, rajlbBaHiuYHI Ta MajluBHI
eleMeHTH. IX poOoTy 3a06e3meyyloTh OKHUCHO-Bij-
HOBHI peaknii. Y Ham Yac y4deHi po3poONiOTH
epexkTUBHI XiMiuHI Jxepena cTpyMmMy, sAKi He
MicTaTh cnonyk Ilnom6ymy, Kaamiro, iHmux
TOKCHYHHUX PEUYOBUH.

CoHSYHI NpOMEHI — HEBHYEpPIHE JXEepeluo
eHeprii. BukopucroByBaru iXx JgomoMararwTh
CHONYKH, SIKi MEpEeTBOPIOIOTh EHEpPril cBiTIa Ha
€NEeKTPUYHY. VYUeHiI BeIyTh HNOCTIHHHMI NOImYyK
TaKHX CIIOJYK, PO3pOOIAI0OTh METOH I1X 1OOYBaHHA.

Ximisn i cTBOpeHHs1 HOBUX MaTepiajaiB. Po3Bu-
TOK Cy4acHOi TEXHIKH, BUPOOHMLTBO KOMN'IOTE-
piB, 3aco0iB 3B's3Kky i 3anucy indopmanii, cTBO-
pPeHHS KOCMiYHHX amapaTiB HeMOXiauBi 06e3
BUKOPDHUCTAHHS HOBUX MaTepialiB i3 HeoOXigHH-
MU EINEeKTPMYHUMHU, MATHITHUMH, ONTHUYHHUMHU
BIACTUBOCTSAMHU, BUCOKOI TEPMO- I MOPO3OCTIiM-
KicTio. BuHalineHi xiMikaMu miactMacu genpani
yacTime 3aMIiHIOIOTH CKJIO, MeETalH, KepaMikKy.
bynyuyu nerkuMu, MiHHMMH, BOHM HE 3a3HAIOTh
KOopo3ii; iXx nmerko oO6pobusTu # HamaBaTH iM NEB-
Hoi ¢popmu. Taki Marepialu BUKOPUCTOBYIOTH B
€eKCHEepPUMEHTAJNbHUX 3pa3Kkax KoMHn'loTepiB, fAKI
HaragymoTb JHUCT KapTOHY, INOJOBHHA SKOrOo €
MOHITOPOM, a Ipyra — CEHCOPHOIO KJIaBiaTyporo.

Ximiga i nmpoaoBosbuya mnpodaema. 3pocTaHHSA
YUCENbHOCTI HAaceJleHHs Ha niuaHeTi mnorpebye
30inpmEeHHs BUPOOHUITBA XapuyoBHUX
npoayktiB. Onxnak GaraTto kpaiH, mepe-

BaXXHO MAaJOPO3BHHYTi, BiAYyBalTh
ix Hecrauy. [pyHTm i3 vacom BTpa-
4alTh POAIOYICTH, CIIBCBKOTOCIOAp-
ChbKi POCJIHMHHU BCe Oinblie MOTEPHAMThH
Big XBOpOO i MIKIAHUKIB.

Po3B's3aTu nmpomoBonbuy mpobiaemy
qomnoMaraloTh MiHepanbHi amobGpuBa,

Man. 149,
XimiuHi 3acobu
3aXUCTy POCAUH
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3acobu 3axucty pociauH (man. 149).
Jqnss nigBUIIEHHS TMNPOAYKTUBHOCTI
TBAPUHHULTBAa BUKOPUCTOBYIOTH OiJ-
KOBi KOpMOBi n00aBKH.



360.

361.

362.

XapuyoBi MPOAYKTH HEZOCTAaTHHO BUPOOIIATH B
HeoOXixHI#M kinbkocTi. [loTpiOHO 3ab6e3meunTtn ix
30epiranHsa. Y4eHi 3aiMarTbhcs MOMYKOM edek-
TUBHUX 1 BOJHOYac Oe3MEeYHUX KOHCEPBAHTIB,
crabinizaTtopiB, eMyJIbraTtopis.

Buknanenuit y maparpadi marepiax TOBOAHTH,
0  po36UmMoOK  Hawoi yusinizayii 6e3  enposa-
0JiCeHHs OO0CACHEHb XIMIUHOI HAYKU mMa MexHOJO0-
2ii  HemoocIusUil.

Mraw:o
.X";jz_x

OcHOBY 0araTboXx MNPOMHCIOBHX TEXHOJOTIH
CTAaHOBNATH XiMiuHI peaknii. Posmuproerscs
chepa BuKopucTaHHS Oi0OTeXHONOTIH — mpomecis
NMepeTBOPEHHA pPEYOBMH 3a ydacTH MiKpoopra-
Hi3MiB. IIpiopuTeTHMMH HamnmpsIMaMH pPO3BUTKY
xiMii € mochimXeHHs HaHOMaTepialiB i po3pob-
JeHHs cnocoOiB ix goOyBaHHSA (32 JOMOMOTOIO
HaHOTEXHOJOTIiH).

XiMidyHa Hayka Jocsrja 3Ha4YHUX YCHIXiB Yy
CTBOPEHHI MaTepianiB i3 3afaHUMM BIACTHUBOC-
TAMH, SKi HOCTYNOBO 3aMIiHIOKTH TpaiguliiiHi,
JOMOMaraloTbh y pO3B'A3aHHI eHepreTudyHoi mpoo-
JEMH.

Ximis 3abe3medye cinbchbke TOCNOJapCcCTBO He-
o0xigHUMH noOpuBaMu, 3aco0aMu 3aXUCTy POCIHH,
cnpusodu 30iTbIIEHHI0O BUPOOHUITBA MNPOAYKTIB
Xap4yyBaHHA.

Ha3BiTb KifibKa BWUAiIB NPUPOAHOT CUPOBUHMK, 3 AKOT A06YyBalOTL opra-
HiYHi PeYoBUHMU.

AKi BMMOrK, Ha Bawy AYMKY, MAalOTb BUCYBaATMCA A0 MaTepianis, wo
BMKOPUCTOBYIOTb: @) Y KOCMIUYHi TexHiui; 6) Ha MOPCbKUX cygHax?
YaBimo cuTyauito, Konu 3anacu HadpTu Ha 3emni malixke BuYepnanu-
cA. AKMMKU MOXYTb BYTU Aii PO3BUHYTUX KpaiH i3 HABAMMKEHHAM TaKol
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363.

364.

365.

366.

3anuTalTe y CBOIX PigHUX, AK BOHM FOTYIOTb TiCTO A8 NUpoOra, MAWH-
uiB, iHWMX GopoOWHAHNX BUPOBiIB. AKMIK peLenT MOXHa BBa*kaTtu bio-
TexHonoriet?

3HaNAiTb Ha MapKyBaHHI 6aTapeliok iHpopmauilo NPoO eNemMeHTH Ta
CNONIYKW, AKI MICTATLCA B UMUX AXKepenax CTpymy.

AKi XiMiYHIi enemMeHTN € TONOBHUMMU CKAAAOBUMMU TUX YU IHWMUX MiHe-
panbHUX Ao6pue? 3anuwitb bopmynn i Ha3BWU Bigomux Bam gobpus
pi3HUX BUAiB.

MeTog nepepobku BiaxoAiB rincy nonArae y nponyckaHHi cymiwi
nBOX 06'emiB amoOHiaKy 1 ogHOro ob6'emy BYrnekucaoro rasy B cyc-
neH3ito rincy y soai. Hanuwite piBHAHHA BignoBigHOI peakuii Ta
YKaXiTb cpepu BUKOPUCTAHHA i1 MPOAYKTIB. fKa maca KOMXKHOI
CNONYKW yTBOPUTbCA 3 1 T BiAXOAiB, AKLWO MacoBa 4YacTKa rincy
Ca30,4 ® 2H,0 B HUX cTaHOBUTbL 43 %, a BiAHOCHWI BUXig NPOAYKTIB
peakuii — 90 %?

Ximia i ntoanHa

MaTepian naparpada gonomoxe Bam:
YCBIAOMMUTU BAXKAMUBICTb «XiMiYHOI» BE3MNeKM B Hawo-
MY KUTTI;
oTpuMaTK iHpopmauito Npo B3aEMO3B'A3KM Ximii Ta
MeaULUHW;
3p03yMiTH, AKOI LWKOAW 3aBAAE NOAMHI BXUBAHHA
ANKOTO0 | TIOTIOHONANIHHA.

XiMisg 1 HOBCAKIAEHHE XUTTI. I3
JOCSATHEHHSAMH XiMii MH CTHKaeMoOCSs
moaHsA. Baxko ysaBUTH XHUTTA 0Oe3
MHHHHX 3aco0iB, 3aco0iB JIJS 4YH-
meHHs, ¢apb, makiB, OyIiBeIbHHUX
cyMmimei, OpraHiYHUX POBYHHHH-

KiB, IHIMIUX NOOYyTOBHX XiMiKaTiB

(man. 150), pe4oBUH, AKi 3aCTOCOBY-

Man. 150 IOTh IJs BEJICHHS JHOMAaIlIHBOTO TOC-
ToBapu nobyToBoi Ximii nojpapcTsa.
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Man. 151.
MNo6yToBUIN PinbTp
AAA OUULLLEHHA BOAM

Cnig mam'sTaTH, OO0 Ma#)e BCI PCYOBHUHHU
MOXYTh 3aBJAaBaTH LKOJIHW HALIOMY OpraHi3Mmy.
ToMmy mepes BUKOPUCTAaHHAM XiMikaTy moTpiOHO
YBaXHO O3HAaWOMHUTHCSA 3 MOJAHMUMHU Ha YNaKOB-
i PEKOMCHAAMIAMHU IMOMO TMOBOJIKCHHS 3 HHUM.
YV GinpmocTi BUHmAaJKiB BOHM aHAJOTiI4YHI NMpaBH-
JaM TEXHIKHM 0e3HmeKHM B IIKIJIBHOMY XiIMi4HOMY
kabiHeTi. 3rigHO i3 HHUMH pPEKOMCHIANIIMHU
HEeOoOXigHO:

* BUKODHUCTOBYBAaTH NOOYTOBHMH XiMiuHUH 3acib
JUIIe 3a MPU3HAYCHHSIM;

* THpamnloBaTH 3 HUM B 0431, AKHUHA MaKCUMalb-
HO 3aKpHUBae WKIipYy;

* 3amobiraTu BAMXaHHIO nHapu abo MUY pEevYOBHU-
HU, MOTPANJsSHHIO 11 B 0Ui;

* He TpUMAaTH 3acib mo6IM3y Xap4YOBUX HPOAYKTIB
i MUTHOT BOJH;

* micas po6GOTH BUMHUTH PyKH 3 MHUIOM, a 3a
noTpedu TakoX 00JNMUYYSL, MPOMOJIOCKATH POT i
ropJjio BOJAOIO;

* repMeTHYHO 3aKpHUBaTH yHaKOBKY i3 3ajuII-
KaMu 3aco0y.

Benuke 3HaYeHHS MANSA HAIMOTO 3J0pOB'S
MaloTh YUCTOTA MOBITPS, SKHM MH JUXAEMO, I
SAKIiCTh BOJH, SIKYy H'€MO.

SIkmo B ciAbChKil MiCHEBOCTI MOBITpPS A0CTAT-
HbO YUCTE, TO B MiCTi BOHO 3a0pyIHEHE TEXHOTCH-
HUM TNHJIOM, NPOAYKTaMH HEIOBHOTO 3TOPSHHS
HalbHOTO, IHIUMHU MKIAJUBUMH PCYOBHUHAMU.
OaHUM 13 OCHOBHMX 3aBJaHb MICHLKOI Blaju ¢

KOHTPOJIIOBaHHS CTymeHsS 3a0pyIdHCHHS
HOBITPSA 1 BXXUBAHHSA 3aX0AiB H[OA0 HOTro
3MEHIICHHS.

al SlkicHa mnuTHa BOJa — HE MEHII
BaXJiMBa yMoBa 30epeXeHHS 340pOB'A
nionguuau. Ha xanp, iHOAI i3 KpaHiB Teue
BOJAa 3 HCNPUEMHHUM 3aMaxoM I MpUcMa-
KOM, a y BiApax, CKJISAHHX €MHOCTSX i3
BOJOI0 3 YacoM YTBOPIOETHCS oOcaf.
ToMy nenmani NONyJNAPHIMIMMH CTAKWTh
noOyToBi mNpHUCTPOI AN AOXAaTKOBOTO
OYHMIleHHs OnuUTHOI Boxau (man. 151).
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Man. 152.
OBoui Ta
bpyktM —
AXepeno
BiTamMiHiB

PosrnsHbTE

Jrogn HajgaloTh NepeBary BHKOPH-
CTAaHHIO BOAM 3 HEPEBIPECHHUX MiA3eM-
HHUX JXKepey, Kolons3iB. MemkaHIi
nesKkux Mict Ykpainu 6epyTs Boay i3
OloBeTIiB, Yy sIKi BOHa HAaIXOIHUTh i3
riubuHu y coTHi MerpiB. JlocTaTHbO
SKicHOI0 € OyTHJIIbOBaHa BoJa.

Benuke 3Ha4YeHHsS IS HAIOrO
300pOB'SS MalOTh HOBHOLIHHE Xap4y-
BaHHS, ONTHUMaJbHE CHIBBIAHONIEH-
Hs OinkiB, JXHUPIB 1 BYrJIeBOAIB Yy
pamioHi, HassBHICTh AOCTATHBLOT KiJb-
kocTi BiTaMiHiB (Man. 152), meskux
iHIIUX PEYOBUH, a TAaKOX MiKpoee-
MEHTIB.

I3 MeTOI HaZaHHS Xap4Y0BHUM IMPO-
OJyKTaM NPHBaOIMBOTO 30BHIMHBOTO
BUTIAAY, TMNOJINIMIEHHS CMaKOBHX
SKOCTe#H, 30inpuieHHs TepMmiHy 30epiranus y
HHUX BBOJIATH TaK 3BaHi XxapuyoBi nobaBku — Oap-
BHUKH, NpUNpaBH, eMyjiabraropu, crabinmizato-
pu, KoHcepBaHTH. He BCi BOHH € KOPHCHHUMH.
Jeski peYoBHMHH, NOCTIHHO NOTpPamiaso4Yu B
OpraHi3M JIOOIWHHM, HEraTHBHO BIJHUBAIOTH
Ha MMJIYHOK 1 HE4YiHKY, 3aroCTPHOIOTh XPOHIUYHI
XBOPOOH, CHPUYUHSIIOTH aleprio, BpPaxawTh
iMyHHY cuctemy. lle ocobiauBo HebOe3meuyHoO Ais
Monoxoro opranisMmy. Cnix HagaBaTH HepeBary
Xap4yoBUM MNpoayKTaM 0e3 CHHTETHYHHX pgoba-
BOK, BUTOTOBJEHHUM i3 HaTypalbHOI, €KOJIOTIIHO
YUCTOI CHPOBHHU.

NABOPATOPHUW A0CAIA Ne 24
AHani3 cKknagy xap4yoBuX NPOAYKTIB,
KOCMEeTUYHUX 3acobiB, nobyToBux
XiMiKaTiB 3a iX MapKyBaHHAM

€CTUKECTKHU Ha nmaxkerax Maﬁ0He3y, coycy,

ripuuni. Yu MicTsATh Ii XapyoBi NPOAYKTH OiNKHU, KUPHU, BYTIEeBO-

nu, KapOOHOBI KHCIIOTH, a TAKOX HEOPraHiYHI CIHOJIYKH, F€HETHY-
HOo MoaudikoBaHi opranizmMu (I'MO)? Yn € B HUX OGapBHUKH, EMYJIb-
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ratTopu, iHmi XxapuyoBi mo00aBKH, M0 NO3HaYawTh JiTepow E i
nuppamMmu? Yagoma, ckopuctaBumuch [HTepHEeTOM, 3'scyiTe, mTyu-
HOI0 YM NMPUPOAHOI € KOJXXHa JoOaBKa, YM He IIKOJHUTH BOHA opra-
Hi3MY.

3a omMCOM KOCMETHYHHUX 3aco0iB i moOyToBHX XiMikaTiB (MHUH-
HUX 3ac00iB, 3aC00iB qJis1 YUIICHHSA), BMIICHUM Ha ymakoBKax abo
€eTUKEeTKax, oxapakTepusyiite ix ckmapng. IlpouurailiTe mnpaBuia
MOBOJJKEHHS 3 KOCMETHYHMMHU 3acobaMu, mNoOYyTOBHMH XiMikaTa-

MU Ta oOrpyHTyiiTe iX.

NIABOPATOPHMUI A0OCAIA Ne 25
BuaBneHHA AeAKUX HEOPraHiYHUX
i OpraHiYHMX PevYoBMH Y Xap4yOBUX
NPOAYKTax, KOCMEeTUYHUX 3acobax
i nobyToBMX XiMmikaTax

Y npomy mocnigi BaM Moxe OyTH 3allpONMOHOBAHO BHSBHUTH:
* JIyrd i KUCIOTH B MUHHHUX 3acobax, 3aco0ax AJIs YHN[CHHS,
* kapOoHaTu B 3yOHIW macTi, po3nymyBayi TicTa;
* THiILEPHUH y KpeMi Ans pyk, WaMOyHi,
* TJIIOKO3Yy B Meai, BHUHOTPAaJAHOMY COKY, COJIOJOIIAX;
* KpoxManb y BapeHid koBOaci, coyci, TBepIOMY KOHIEHT-
paTti kucenw abo Kpemy;
* 0iNOK i aMiHOKHCIOTH y BapeHiil koBbaci, S€4HOMY NOPOIIKY.
BusHaurte, sKki peakTHBU BaM 3HAAOOJATHCS OIS BUKOHAHHS
MOCTAaBIEHHUX 3aBAaHb i 32 IKMX YMOB HNOTPiOHO 3AiHCHIOBAaTH KOX-
HUW eKcnepUMeHT. SIKki 30BHImHI €epeKTH BKaXXyTh Ha HasBHICTH

NMeBHOT CHOJYKH B JOCIHiJXKyBaHOMY 3pa3ky?

Ximin i MmeguumuHa. Y Ham yac NOMITHO 3pocC-
Ta€ KiIbKiCcTh Jikapchkux 3acobiB. HoBi meanu-
Hi mpemapaTu JalTh 3MOTY yCHilIHO GOpoTHCS 3
XBOpoOaMu, SIKi paHime BBaXajdHuCsAd HCBHUJIIKOB-
HuMu. baraTo pedyoBWH, MmO BXOAATH JO CKIany
JTikapchkuX 3aco0iB, mobOyBarmTph ximiku. Jo
HUX PEYOBHH BHUCYBAalOTb JXOPCTKI BHUMOTH;
BOHM MalTh OYyTH JyXe UYHUCTHMH, OCKIJNIBKHU
JOMINIKH MOXYTh 3aBJAaTH CEPHO3HOI MKOIH
oprasismy.
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dapManeBTHYHI npenapaTtu, BUPoOO-
JeHi pi3HUMHU pipMaMH, 4acTO MAalTh

pi3HiI Ha3BH, X04Ya MICTATH ONHY H Ty
camy peuoBuHy. Ilpo me cBipuath
iHcTpykuii no Hux. He MoxHa Bxu-
e BaTH OJHOYACHO KilbKa mpemnaparis

0e3 mo3BONy JNikaps: BOHHM 3JaTHI

- B3aeMOJiATH OOHMH 3 OJJHUM, BTpauar-
YY NPU LUbOMY JiKyBaJlbHiI BJIAaCTHBO-
CTi, @ IPOAYKTH peakuii — 3amkonu-
TH XBOpPOMY.

MenunuHa OoTpUMy€E Big XIMIiKiB i

TexHoyoriB pi3Hi Mmartepianu. Cepen

’ 4
' 4l |  HHUX — mniaactMacoBi OOOJNOHKH Jias
!

MOPUIiB, CUCTEMH NEepeIUBaHHA
kpoBi (man. 153), merani i3 XiMiduHO
IHEpPTHOTrO 1 CyMiCHOTO 3 OpPraHi3MOM
TaHTaly, fAKIi BUKOPHCTOBYITbH M
3'¢e JHAHHS KICTOK.

IIpo mkoxy BiJ 3MO0BXHBAaHHS all-
Man. 154. KOrojeM i TIOTIOHOHANiHHA. 3aralb-
Ankoronb — Hebesneka HOBIJJOMO, IO aJKOTOJb HeOE3MeUYHU

nnst opraniamy (max. 154). HeBenuka
KiIbKICTh E€THIOBOTO CHHUPTY CHPUYHHAE CI'fA-
HiHHA (BiH MBHAKO BCMOKTYETHCSI B KpPOB).
JltonuHa B TaKOMY CTaHI MOBOAUTHCSA HENPHUPOA-
HO, HE KOHTPOJIIO€ CBOIX Ail, y HEI HOpYyWM YK ThCH
naM'sTh 1 KoopAMHANis pyXiB, HepigKo HacTae
BTpaTa CBIiJJOMOCTI.

3Ha4YHi JO3M AJKOTOJIO MPU3BOAATH A0 OTPY€EH-
Ha. Y nronei, ski NOCTIHHO BXHBAaIOTh CHUPTHI
Hanoi, BMHUKAae XPOHIYHE 3aXBOPIHBAaHHA —
ankoromizM. Moro HacmigkaMu € HiABHIICHMIH
TUCK, YypPa)X€HHS HEPBOBOI Ta cepLEeBO-CYIHMHHOI
CHUCTEM, INedYiHKHu, NigmiayHkoBoi 3ano3u. Kpim
TOro, JIOJHMHA INOCTYNOBO Jerpajnye sk ocobuc-
TiCTh.

TroTIOHOManiHHA Takox HeOe3medyHe Iasd 370-
pos's. Ha ’xanp, Kypui CTaHOBIATH 3HAYHY
YacTUHY JNIOACTBa, Xodya JxobOpe BiZomMo, IO B
TIOTIOHOBOMY JUMIi MICTHThCS 0arato TOKCHYHUX
pedoBuH (Man. 155).
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aueToH |
TOAYOA
MeTaHoA
amoHiak
HadTaniH
LuiaHOBOAEHb
HiKOTHUH
YapHUM ras3
deHon

6eH3onipeH |

Cci, A3, 210Po |

Man. 155.

AefKi TOKCUUHI
eneMeHTH

i peyoBUHM,

WO NoTpanAfioTb
B OpraHiam Kypus

[MosBy mniei MmMKigATUBOT 3BUYKH CHPHUYUHSIE
HikoTun. Moro mMacoBa yacTka B CYXOMY JHCTI
TIOTIOHY' CTaHOBUTH 2—3 %.

Hikotun — nerka oniicra piguna 3i cnequdiu-
HUM 3aIaxoM, siKa PO3YHUHIETHCSA y Boni H opra-
HiYHUX po3uunHHHKaX. Cnonyka pyiiHye HEpBOBY
CUCTEMYy, 3BYXY€ KpPOBOHOCHI cynuuu. Ille —
CHJIBbHA OTpyTa; CMepTelbHa J03a CTAaHOBHUTH
50—100 wmr.

KpiM HiKOTHHY, TIOTIOHOBHUW IMUM MICTUTH TOK-
cuunuit kap6oH(Il) okcun (wanuwuit rasz). Iorpan-
JSI0YU B JerceHi, BiH OJOKYy€ 3MaTHICTHh FeMOTJO-
0iHy HEepEeHOCHTH KHCEHb IO KJIITHH OpraHizMy.
Temnepatypa Bcepenuui nurapku csrae 850 °C.
3a qux ymMoB BigbOyBaroThCcs pi3Hi peaknii Ta yTBO-
proerbcsa noHan 3600 cnonyk, y T. 4. PEUYOBHUHHU-
kaHueporenu. CMmona BiJ TIOTIOHOBOIO JIHMY
HAaKONMUYYETHCS B JereHsx, a pepMeHT enacrasa,
pPO3UENJIIOIYU CMOJY, OJHOYACHO PYHHYE XHUBY
TKaHUHY, Y KypLiB BUHHUKAIOTh TAXKI 3aXBOpIO-
BaHHS JIET€HIB, 30KpeMa OHKOJOTi4HIi.

TIOTIOHOBUW IMM IIKOAMTH HE TINbKH KypLsM,
a it TuM, XTOo nepebyBae MOpPsA i3 HUMU. X Ha3UBa-
I0Th «IMacHUBHUMU Kypusimu». OcobnuBo Hebesneu-
HEe MajiHHSA OO MOJOIOTO i )KiIHOYOTO OpPraHi3MiB.

HikoTHH 3apaxoBYyIOTh 1O HAPKOTHYHUX peUYO-
BUH. Hapxomuku — pe4YoBUHU (HMEepeBaxHO
OTpYy#HI) POCIMHHOTIO i IMTYYHOTO MOXOJXCHHS,
K1 CHIBHO BNJIHMBAaKOTh HAa LEHTPAaJlbHY HEPBOBY
cucteMy. JlloquHa JerkKko 3BUKa€ A0 [UX PEYOBUH,
noTpamnysge B NCUXiduHY i Qi3MUYHY 3almexXHICTD BiX
HUX, BTpadyae iHTepeC A0 XHUTTs, a MOTIM THHE.
Ile Tpareniss He nuIIe AJS CaMOro HapkKkomaHa, a
it nns foro pigHUX i Apy3iB.

Slxkmo Bu nbaeTe mMpoO CBOE 3A0POB'S i 3A0POB'S
ONM3BKUX JNIOJEN, TO MaecTe BIAMOBHUTHCHL Bif
3J0BXHUBAaHHS alKOTroJeM, TIOTIOHONAaliHHSA W
NEepPEKOHATH APY3iB i 3HallOMHUX HacliAyBaTH Ball

HpUKIAX.

' HacnpaBzi pociuHa MIiCTHTH CONi HIKOTHHY, yTBOPEHI HHM SIK
OpraHivYHOIO OCHOBOIO Ta KUCIOTaMH — OL[TOBOIO, INMOHHOIO, SI0JIy4HOIO.

.309



367.

368.

369.

370.

371.

310

Y 1moOyTi MM BHUKOPHCTOBYEMO pi3HI XIMIKaTH.
BoHUM MOXYTb 3aIIKOJUTH HALIOMY 3JOPOB'I0, TOMY
HEOOX1JIHO TOTPUMYBATHCS MPAaBUJI MOBOKCHHS 13
UMU PEYOBHHAMH.

XiMiyHe 3a0pyIHEHHS TOBITps, IMUTHOI BOJH,
0arato xap4oBUX J00AaBOK HEraTHMBHO BILTHMBAIOTh
Ha OpPraHi3M JIIOIUHU.

JlocsirHeHHS XiIMIYHOI HAayKH YCIIIIHO BIIPOBa-
JUKYIOTBCS B MEJIUIHHY. 3pocTae KiIbKicTh edek-
THBHUX (GapMaleBTHYHUX MpemnapariB, HOBHUX
MOJIIMEPHUX MaTepianiB, SKi MHUPOKO 3aCTOCOBY-
I0Th Y JIKYBaJIbHIA TPaKTHIII.

Cepit03HOT MIKOU 3[J0POB'I0 3aBJA€ 3JTOBKUBAH-
HS ajKorojeMm 1 TIOTIOHOHAIiHHA. JlasS TOro 1o
MPOXXHUTHU JIOBre 1 MOBHOILIHHE JXHTTS, HEOOXiTHO
MO30YTHCS IUX MKIJITUBUX 3BUYOK.

CKopucTaBlwmKCb IHTepHeTOM, 3'ACylTe 3MIiCT MO3HAYOK Ha ynaKoBLUi
3acoby gna ymweHHa (man. 156).

Man. 156.
Mo3Haukun

Ha ynakoBLi 3acoby
JUI unweHHs

MpoynTaTe eTUKETKM HA YNaKOBKAX KiIbKOX XapyoOBMUX MPOAYKTIB i
3'AcCyiTe, YN MICTATb BOHW Xap4yoBi fob6aBKu.

IHoai 3 BogonpoBigHoi abo KonogAsHoi BoAM i3 yacom BMMNAZAE
TPpOXu KoBTyBaToro abo byporo ocaady. fAKi peyoBWMHM, Ha Bawy
OYMKY, MOXYTb Y HbOMY MiCTUTUCH?

3a maTepianamu |HTepHeTy nigroTyite cTucae NOBiIJOMAEHHA NpoO
XiMiYHi NepeTBOpPEHHA eTaHO/NYy B OpPraHi3ami NOAWHU | TOKCUYHICTb
YyTBOPIOBAHMUX CMONYK.

Po3KaxiTb Npo WKiANMBICTb TIOTIOHONANIHHA. XTO 3 BaWmWX 3HAWOMUX
noAonas L 3BUYKY i WO BiH 3pobMB AnA uboro?



372. 3rigHO 3 BMMOTramm, L0 BUCYBAOTbLCA A0 NUTHOI BOAMN, KOHLEHTpaLia
cynbdaT-ioHiB y Hil He mae nepesuwysatn 500 mr/a. Yn 3a40B0/b-
HAE Ui BMMOrM BOAA, B i 1 AKOI PO34YMHMUBCA B MPUPOAHUX YMOBAX
1 rrincy Ca504 ® 2H,07?

Man. 157.
Cmor y Mocksi Bnitky 2010 p KHCJIOTHI JOIli. BOHUM 3HAYHOI MipoO0

XIMIA i poBKinna

Martepian naparpada Aonomoxe Bam:

Ai3HATMUCA NPO OCHOBHI AXepena XimiyHoOro 3abpya-
HeHHA aTmocdepu, rigpocdepu, nitocdhepu;
OLiHUTM pO/ab XiMii B CKOPOYEHHi BUKUAIB WKigAM-
BUX PEYOBWH Yy JOBKIiNAA.

Ximiune 3a0pynuenus moBkinasi. o cepeau-
Hu XIX cT. y HAaBKOJHUIIHE CEepEeAOBUINE MOTpPAI-
nsina HEBEJIWKa KINbKICTh TEXHOTEHHHUX 3a-
Opynuens. Ilpuponga, sk TrirauTchka XiMidHa
nabopaTopis, BCTHUrama po3KJagaTH IMKIiAIHUBI
peYoBUHH 1 BiJIHOBIIOBalla €KOJIOTi4YHY piBHOBa-
ry. Ili3Hime HeraTUBHUW BOJIUB IIOJUHU HA JOB-
Kilas cTaB WBHAKO 3pocTaTu. 30idbmIyBaixochk
3abpyaHeHHs n0OBiTps, rigpochepu, MOBEpXHI
3emui, 3HUKIO Oarato BHJIB POCJIHWH 1 TBapuH.
Huni BueHi BBaXaroTh, [0 IPUHIIOB 4aC «JIiKyBa-

TH» Hally NJaHeTy. BOHU 3aKIUKAOTh

. 3MIHUTH CHOXHBAIbKe CTaBJEHHS 10

ii pecypciB, Gepertu npupony, ii 6arat-
CTBa JJIS1 HACTYHNHHUX MOKOJIiHbB.

Ha ypokax ximii B 10 xmaci Bu 00-
rOBOPIOBAJU €KOJNOTiuHI mpobuemu,
nos'ss3aHli 3 BHUKHMAAMHU B JOBKIIIA
HEOPTaHIYHUX CHOJYK HPOMHCIOBUMHU
NiJOPUEMCTBAMHU, aBTOTPAHCHOPTOM,
TEemIoeJeKTpOCTaHIisMu. Bam Bigomi
Taki sBuma, sk cmor (max. 157) i
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LlikaBo 3HaTw
XiMigHO
HacHUBHI
opraHivHi
CHONYKH, SKi
CTaHOBISATH
0co0nuBy
HebOe3meKy
OIS KUBUX
OpraHi3MiB,
Ha3UBamTh
CTINKUMHU
OpraHidyHUMHU
3a0pyIHUKAMH
(ckopoyeHo —
CO3).
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3yMoBJeH]I migBumeHHsaM Bwmicty razis CO, 80,,
NO, NO2 * moBiTpi HaJl IPOMHUCIOBUMHU PETIOHAMH
i Mmeramonicamu. Ha ypokax TakoX immaocs mpo
pyiiHyBaHHS 030HOBOTO mapy B atmocdepi, Horo
NPpUYUHM W HeraTwuBHI Hacnigku. [3 wmaTepiany
uporo maparpacda BU Ji3HAETECh i Mpo 3a0pyaHEH-
Hf HaBKOJHIIHBOTO CEpEAOBHIlAa OPraHIYHUMH
pEUYOBUHAMHU.

B Vkpaini mopoky B atmMocdepy MOOTpamise
Hali-

6—7 MAIH T WKigTuUBUX pedoBuH. MicrTa,

Oinbm 3a0pyAHEeHI TEXHOTEHHUMH BUKHJAMHU,
po3tamoBaHi nepeBaxHo B JoHeubkiii, Jlyrauce-
kiih i JlHinpomeTpoBCchKiit ob6nacTsax. Exonoriuny
cutyaniro B Mapiynoni ta Kpusomy Po3i BBcZKB"
I0Th BKpai He3agoBinbHOMO. J[yke 3a0pyIHIOIOTH
NOBKinnsA

TENJOCHEPreTHYHI MNiAONPHUEMCTBA i

MeTanyprifiHi 3aBoamM, a y BEIHKHX MicTax —
apToTpancnopt (y KwueBi Ha HBOro mnpumajgae
npubauszno 90 % ycix 3abpynHens). Big nmpomuc-
JTOBHX CTOKIiB Halibinbme nOTEpmalwTh PIidYKHU
Huinpo i CiBepcbhkuit JJoHEUb.

B atmocdepy nmorpannsoTh NPOAYKTH HEMOB-

HOTO 3TOPSHHS NalbHOTO B AaBTOMOOINbHUX
OBUTYHaX, ra3oBi BUKHAU XIMIYHUX MOigOpu-
emcTB. KoHmenTpanii B mOBITpi BYTrJIeBOIHIB,

benony, bopmanbpaeriny, aHimiHy, iHIIUX MIKiJI-
JUBHUX OPTaHIYHUX PEHYOBUH HAJ HPOMHUCIOBUMH
MEHTpPaMud HEPIAKO NEepPEeBUIYIOTh MO3BOJEHI
3akoHogaBcTBOoM y 10 i Ginbme pa3iB. dpeoHu
CCInb', CHCIT,, C,C1,P, Ta inwmi, ki BUAIiNAOTHCS
i3 HecmpaBHOI XONOAHMIBbHOT TEXHIKH, aep030Jib-
HUX YNaKOBOK, PYHHYIOTb O30HOBHH map.
IcToTHOTO 3a0pyaHeHHs 3a3Hae U rigpocdepa.

Mopceka ¢ayHa, XHUTeJIi HPUMOPCHKUX pako-
HIB MOTepHnamTh BiA kKatacTpod TaHKepiB, sAKIi
nepeBo3sATh HadpTy i HAQTONMPOAYKTH, aBapiil Ha
HaptoBux mnunatrpopmax. [lopoky y CaitoBuit
OKeaH BHUIHUBaeThcsig B cepenaHbomMy 10 MaAH T
Haptu. KoxxHa ToHHa 11 pO3TiKa€ThCsA HA MOBEPXHI
BOMM muomero mouan 12 kM2 i CTBOPIOE MIiBKY,
sKa i30710€ BOAY Big atmMocdepu i mOpPyImIye €KO-

NOTiYHy piBHOBary. Piuku nyxe 3a0pyIHIOKOTHCSA



LlikaBo 3HaTw

Mopoky B
IPYHT, piuKH
i 03epa

noTpanise
4 MIH T
MNECTULIUIIB.

CTiYyHHUMHU BogaMu HapTomepepoOHHUX 3aBOJIB,
NiANPUEMCTB OPraHiYHOTO CHHTE3y, SKi BHPOO-
NSI0THh TaJOTeHOMOXIiJHI BYrJIeBONHIB, OpPraHiuHIi
KHUCJIOTHU, albierigu, ¢eHox Tta Horo noxinHi,
apoMaTH4YHI cnONyKU, OapBHUKH. Ha OKHCHEHHS
OpraHiyHUX pPEYOBHH, L0 HOTPamHUJHd Yy BOAY,
BUTPA4Ya€eThCsd PO3YMHEHUH y HIW KUCeHb. Bixg
Horo HecTtayi THMHYTh puba Ta iHIII XUBI ICTOTH.
OcTaHHIM YacoM pi3KO 3pOCTalwTh MacmTadu
3aCMiUYE€HHS MPUPOJHUX BOJAOWM BiJXOMaMH IOJi-
MEpHHUX MaTepialiB i miacTMac, 30KpemMa BHKO-
PUCTAHUMHU NIACTHKOBHUMH MISMIKaMHU, HONIETH-
JEHOBUMHU NakeTaMu. HeraTuBHO BOJIHMBAaIOTh Ha
MEIIKAaHIIB PIi4YOK 1 03ep 3aJUIIKU CUHTETHYHUX
MUHHUX 3aco00iB.

3eMHa TMOBEPXHS TAaKOX 3a0pyOHIOETHCS
BiJNpanboBaHUMH NOJIMEPHHUMH MaTepialaMu
ra BUP0o0OaAMHU 3 HUX, 3alMIIKAaMU MiHEpalbHHX
n06puB, 3aco6iB 3aXHMCTy POCIHH Bij XBOpoO i
WKITHUKIB, OyAiBenbHHX MaTepianiB, noOyTo-
FEM emitTam (man. 133).

Ximisg ii oxopona goBkiaasi. XiMiku He numa-
I0OThCSI OCTOPOHBL mHpoOiIeM, mOB'si3aHUX 13 3a-
OpyAHEHHSIM JOBKIiJNNs, MO HOCTiHHO 3pocTae.
BoHu po3pob6nsioTh ehpeKTUBHI METOAU OUYMIICHHS
NPOMHUCIOBUX ra3iB, PiJKHX CTOKIB HiANPUEMCTB
(man. 158), mepepoOku TBepaux BigxoniB. binb-
mWicTh LHUX METOAIB mnepeabadae 3AiHCHEHHS Xi-
MiIYHHX peakumidl i3 mepeTBOPEHHSIM MKIJIUBUX
pe4YOBUH Ha Oe3MeuyHi AN KUBOT MPUPOIH.

SAxumo peyoBUHaA-3a0pyAHHUK, W10
MIiCTUThCS Yy CTi4HIH BOII HigNPUEM-
CTBa, Ma€ KHCJAOTHI BJIAaCTUBOCTI, TO Ii
3BHUYaHO HEHTpPali3ywTh BanHOM abo
BamHsIKOM (Kpeinow). Y NnyxHI CTO-

*UUU N apnpnir2ma€13 ] Kd J00aBAsAOTh PO3YMH cyiabdaTHOT

-1 kucnotu. lle HaligemeBma KucJjioTa, a

I NPpOAYKTH peakumid 3a il ywyactio —

oK rell cynbhatu — sgK mpaBuiio, Oe3meuHi

Man 158 nns goBkinns. Jlyxe epeKTHBHUM i
Cnopyaa AASl OYMLLEHHA €KOHOMIYHO BHUTiJHUM € 3HEIIKOXKCH-

NPOMMUCAOBUX CTOKIB

H KHUCJIMX 1 JYyXHUX INPOMHUCIOBHUX
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CTOKIB MmMIAXOM IiX 3MimyBaHHA. Y HIbOMYy pa3si
XiMi4HI peareHTH He moTpidHi. [HOmI ous odwm-
IEeHHs BOJAM Micas il BAKOPUCTAHHS B IPOMHCIIO-
BOCTI 31iIHCHIOIOTH peakmii oOMiHY 3 YTBOPEHHIM
HEPO3YMHHHUX CHOJYK TOKCHYHHUX CIEMEHTIB,
SK1 BIJOKPEMJIIKTHh QinbTpyBaHHAM. JoMimku
PCYOBHH-OKHCHHUKIB BHAANSATh 3a JOMOMOTOI
TakKuX BIOJHOBHHKIB, Ak cynsdyp(lY) oxkcunm,
bepym(Il) cynbdpar, a pEUYOBHHHU-BIIHOBHUKH
OKHCHIOIOTh KHCHEM MNOBITPS, O30HOM, IHIIHUMH

peHOBHUHAaAMHU.

3anponoHyiiTe MeTox BHAAJCHHSA HOHIB
Kynpymy 31 cTidyHHX BOJ E€JNEKTPOXiIMI4HOTO
BUPOOHULTBA.

Y Ham Yac XiMiKW pO3poONAOTH MaTepianwu,
SKi He 3aBHAalTh IWMKoAW mnpuponi (mamx. 159).
Jesxi MaTepianu JOBTOBiYHI, CTiHKI MO0 pedo-
BHH NOBKINISA, a 1HIII MOCTYyMOBO PO3KIAaZalOTh-
csi B NPHUPONHUX yMOBaxX 3 YTBOpPEHHsAM Oe3meu-
HUX pEYOBHMH. Y4YeHI Takox OepyTh ydacTpb Yy
po3B'si3aHHI 3aBJAaHb, MOB'SI3aHHX 13 TmepepoO-
KOI0 pi3HUX BiaxoxiB (mamn. 160).

Exonoriuni mpo6ineMH BHHHUKAKWTHh HE INHIIE
yepe3 IHTEHCHBHHIl PO3BUTOK HPOMHCIOBOCTI,
TpaHcnmopTHOoi cdepu, eHepreTuku, a i uepes

Man. 159. Mana. 160.
Kowwuk i3 ekonoriyHoro KoHTeilHep y WKOAI AAA
maTepiany NAacCTUKOBUX BiAXOAIB



HecTady €KOJOTiYHHUX 3HaHb y JIOAEH, fAKi mpo-
eKTYIOTh MiANpPHEMCTBA, AO3BONAITH iXx OyayBa-
TH, KepylOTh HUMH.

CyyacHi XiMi4Ha HayKa 1 TEXHOIOTiS MOKJIH-
KaHl CTBOPHTH TaKy iHAYcCTpilo, sika O ITpyHTyBa-
macd Ha BUPOOHMYHX mpomecax, OE3MEUHHUX OIS
npoae i moBkinnsgs. XiMikH pa3oM 3 1HIMHMH
crmeniagicTaMud MalOTh 3pOOUTH BAaroMuid BHECOK
B O3JO0PDOBIEHHS NPHUPOAU, HNPU3YNHUHHUTHU HEra-
TUBHHN BOJIHMB NUBiNizanii Ha Hei.

JlrogcTBO BUXOAUTH Ha MIASAX CTIHKOTO PO3BHT-
ky. Cepen cTpaTeriuaux 3aBIaHb KOXHOT mepxa-
BH HAa IbOMY IIAXY:

* panioHalbHE BUKOPHUCTAHHSA MPHUPOJHUX pEecyp-
CiB;

* KOMIJEKCHAa mepepoOKa CHPOBHUHU;

* BIOPOBAaJXEHHS eHepro3zbepiralbHUX TEXHOIO-
rii, BUKOPUCTAaHHS HETPAaAULIHHHUX JXKeEpera
eHepTii;

* 3MCHIIEGHHS BUKHJIIB MapHHUKOBHX Tra3iBb;

» 30epexeHHS pPOAIYOCTI IPYHTIB 1 OXOpOHa
NPUPOAHUX BONOHM Bix 3a0pyAHEHB;

* ehexkTUBHA mepepoOKa BiAXoAiB BHPOOHHUITBA

1 CHOXHUBAHHS.

XimiuyHe 3a0pyAHeHHS AOBKIiJJA mocTilino 3poc-
tTae. Moro ocHOBHMMH JKepeaaMH € HPOMHCJIO-
BicTh, eHepreruka ii aBtoTpancmoprt. Cepiio3noi
IKOAU NMPHPOAi 3aBAaI0OTh NOOYTOBI Bigxoau.

YyeHi-xiMiku po3po0aAAOTh METOAU OYMIIEHHS
NMPOMHUCJOBHX ra30BUX BUKHAIB, PiAKUX CTOKIB BiJ
IWKiATUBUX pPeYOBHH 3a JAONOMOroKw XiMiYHHX
peakuiii, po3B'sA3ylTh mpodJjeMH mepepodKkHu pi3-
HOMAHITHHUX BiJAX0IiB.

Cepe roJoBHHMX 3aBAaHb, INO CTOATbH mepej
JIOACTBOM, — 3a0e3medYeHHs CTiHKOro PpPoO3BHTKY
nuBigizanii i oxopona mpupoam.
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HepiaKko mMoXXHa noyyTn npo 3abpyaHEHHSA BOLOMM «Ba*KKUMWU MeTa-
Namu». AIK BM pO3ymieTe Takui BMpas? AKi YACTUHKM 3abpyAHIOIOTH
Boay?

AK XiMiYHMM cnocoboM MOXKHaA BUAANAUTM AOMIWKY peHoNy 3 ra3oBuUX
BUKNAIB XiMiYHOro nignpuemcrsa?

3anponoHyiTe igeto nepepobKku cTapux aBTOMOBINbHUX LUKH.

MNepen yTunisauieto nobyToBux BIAXOAIB 3a3BMYaAWN 3AiIMCHIOTL iX
COpTyBaHHA. AKi pPevyoBUHM i maTepiann [OLINBHO BUAYyYaTU NpwU
ubomy? AK iX MOXHA NepepobUTM Y BUKOpPUCTATU?

3anponoHyiTe cnocib6 BMAANEHHA i3 MPOMMUCNOBOrO rasy, CXOXKOro
3a CKNagoM Ha noBiTpA, AOMIWKK: a) amoHiaKy; 6) cipkoBogHio.
Hanuwite BigNoBiAHI XiMiYHi PiIBHAHHA.

Macosa 4acTka Cynbdypy B 3pa3Ky MasyTy cTaHoBUTb 1,28 %. Aky
Macy KOHLEeHTpoBaHOi cynbdaTHOI KMUCAOTM 3 MACOBOK YaCTKOM
H,304 96 % MmoO)Ha pobytn i3 okcnais Cynbdypy, WO yTBOPHOHOTHCA
Ha TENNOENEeKTPOCTaHLii Npu cnantoBaHHi 100 T masyTy?



MicnamoBa

3aBepmyeThCcs Balle HaBYaHHA y WKoxai. barato oAMHanusATH-
KJIAaCHUKIB BCTYHAaTHMYTh OO YHIBEPCHTETIiB, iHIII PO3HOYHYThH
TPyAOBEe JXKHUTTA. XiMi4HI 3HAaHHS JONMOMOXYTb KOXHOMY 3 Bac
pPO3yMiTH sBHIIA, IKi BiAOyBalOTHCSA 3 Pi3HUMHU PEUOBUHAMH B MPHU-
poxni. 3HAOYM BIACTHUBOCTI PEYOBHMH, IO TPamJAIOThCS B NMOBCAK-
JE€HHOMY XHUTTi, BU NPaBUIbHO IX BUKOPUCTOBYBAaTHMETE, HE 3aB-
Ja4Yd MKOAHW cO0i, IHINUM JOIAAM, TJOBKIIIIO.

BuB4yalouum XiMilo, BHM TNeEpEeKOHAlIWCA, HACKIJIbKM IikaBa I
Hayka. Ii HeBifl'eMHUMHM CKJIaJOBUMH € HEOpPTaHiuHa i opraHiuma
xiMii. KoXHOro aHs BYeHi-XiMiku JOOYyBarTh COTHI HOBHUX pedo-
BHH, BH3HAa4YalOTh iX CKJIaja, AOCIIAXYyIOTh OyZOoBY i BIacTHUBOCTI,
JOMOMaraloTh 3aCTOCYBAaTH IX Ha MpPakKTHLI.

XiMis — onHa i3 MpUpOAHUYUX HayK. Pa3zom i3 ¢pi3ukoro, Oiono-
ri€i, reoJioTi€p, €KOJNOTi€, IHIMKUMH HayKaMud IpO NPUPOAY BOHA
pO3KpHMBAE TAEMHUIi, NOB'A3aHi 3 BUHUKHEHHSAM Hamoi mMiaHeTH i
JKUTTS Ha Hil, CTBOPIOE HAayKOBY KapTHHY cBiTy. be3 po3yMmiHHA
HPUPOAM TIOJUHA HE MOXE CTAaTH OCOOHUCTICTIO.

Hdesski BUNYCKHHUKHU IKil y MaiiOyTHbOMY CTaHYTh XiIMiKaMHu.
bynemo papni, skmo 3po0UTH Takuil BUOIp MONOJUM JNIOASAM IOIO-
MOTJIHM Halli NiAPYyYHHUKH.

BaxaeM0 BaM MIaclIHBOTO JXHTTEBOTLO IIIsAXy, 6araTbox 3Bep-
meHb i JoOpUX cmpas.

Aemopu
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AopaTOK

XimiuHi BAacTuBocCTi i cnocobu
[O06yBaHHA HAacUYeHUX BYrneBOAHIB

HACUYEHI BYIJ1EBOAHI

ANKAHU UMKNOANKAHU
CiHre2 CnHan

XimiuHi BAacTUBOCTI

1. PeaKuii 3amiweHHsA
.ci

CHy + Cl ™ Sos CH5Cl + HCL. O +Cl, + Hel.
7

2. TepmiyHunin posKknag, (peakuii aerigpysaHHA)

CH3—CH3 OH2—O0H2 + H,;

+ 3H;.
2CH,-A-»CH=CH + 3H,; 0 -0
+ H2,
CH,
crm - * + 4H,
3. Peakuii isomepwusau,ii 3. Peakuii npueaHaHHA
(@na cnonyk iz n=3i4)
CH3-CH,-CH,-CH3 =P™*g /CH, /CH,Br
CH3-CH-CH3 Hzc + Brz -> H2C.x
\ CHZ CHzBr
CHs

4. Peakuii OKMCHeHHa'
2CH,4 + 30, 2HCOOH + 2H,0; i

! ANKaHM, UMKIOANKAHU Ta iHII BYTIEBOAHI 3rOPAIOTH 3 yTBOPECHHSIM
BYTJIEKHCIIOrO ra3y i BOJH.
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2CH3-CH,-CH,-CH; +
4CH;COOH + 2H,0.

JobyBaHHA
Y npomucnoBocTi Y npomucnoBocTi
i3 HadTK i rasy; i3 HadpTH i rasy.

I p,
nC + (n + 1)H, “>c,H, : (piaki);

nCO + (2n + 1) H , ~> C,Hynsy + NH,0.

Y nabopaTopii — Y nabopaTtopii —
CH3;COONa (t8.) + N804 (T8.) HQIC’CHQNCi ny HA"C-CHi _ .
. . n- .. e . .
—> CH4T + N83003; HoC-CH,-Ci HzCI}CHZ +2nciy;
cH3-I[TImiTa3-cH3 ->
—> CyHg + 2IMaCl. O-g"0"
XimiuHi BnactusocTi i cnocobum
AOGYBaHHﬂ HeHaCn4YeHux BYI'IIEBOAHiB
HEHACUYEHI BYFNEBOAHI
ANKEHMU ATTKIHM
CrH2n C.H2n,2
XimiuHi BnactusocCTi
4 1. Peakuii npueaHaHHa
CH?—CHy+ H2 —CH;-CH3; CH=CH CH,=CH,
—>CH3'CH3;
CHy=CH, + Bry—CH,Br-CH,Br;  CHeeCH ™ CHBr=CHBr *"
2 i in);
(akicHa peakuin) CHBr,-CHBr;, (akicHa peakuin)
CH3-CH=CH,+ HBr/ CH:CH%F&H‘;CH2=CHCI +Hci.
CH3-CHBr-CHs; -> CH;3-CHCly;
CH3-CH=CH, + HOH "Z**<*q>> CH=CH + CH,-C?

H> CH,-CHOH-CH,.
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2. Peakuii nonimepwusauii
|-|CH2=CH2-A> ['CHz'CHz‘]n;

NCH,=CH P> [-CH,-CH-
CH; CH,

3. Peakuii 3amiweHHs

CH2:CH-CH3 + C12 -u
-=> CH2:CH-CH2CI + Hel. NeC=CNe + Hjy;

HC=CH + Cu,07-'£-"4
-> CnC=CCun| + H,0;
LLeMNAHO-4EPBOHMI

HC=CH + A&O
->A£C=CA¢§ + H,0.
6innii

4, PeaKuii OKUCHEHHS

CHy=CH,i M 24, GH2-GH2. CH3-C=C-CH3*** ™S 2CH,COOH.
OH OH
AobyBaHHA
Y npomucnoBocTi — Y npomucnoBocTi —
i3 HadpTM Ta iHWKMX 2CH,4 C,H, + 3Hy;

NPUPOAHUX OKepen;

CaC, + 2H,0 -> CHACHT + Ca(OH},.
CH3-CH,-CH;3-£4> CH3-CH=CH;, + H..

Y nabopaTtopii — Y naboparopii —

CH3-CHOH-CH,2 12308 (11 CaC, + 2H,0  C,H,T + Ca(OH)y;
- = + .
CHa-CH=CHa + H20; CH3-CHCI-CH,CI +

CH3-CH,-CH,CI + + 2KOH (cnuprt, p-H)
+ NaOH (cnmpT, p-H) -» CH3-CbCH + 2KCI + 2H,0.
>e CH3-CH=CH, + IMaCl + H,0.
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XimiuHi BnactusocTi i cnocobu
A06yBaHHA apOMATUUYHUX BYrNEeBOAHIB

APOMATUYHI BYTFTNEBOAHI

APEHMU

CnHieo
(6eH3eH CgHg)

XimiuHi BnactmsocTi
1. Peakuii 3amiwieHHA
CgHg + Cl, CgHsCl + HCI;
CeHe + HI\IO; (koHLy.) LalBed ¥y CeHsMO, + H,0.
HiTpObEH3eH
2. PeakKuii npuegHaHHA
+ 3H, '
CI
Cly-U~ClI

Cl-*yAci'
a

3. Peakuii okucHeHHs
Ce¢HsCH3 + 3[0] CgHsCOOH + H,0;
CeHsCoHs + 6[0] C.HsCOOH + CO,T + 2H,0.
(Ons beH3eHy TaKUX peakLin He BUBYANW.)
JobyBaHHA
Y npomucnosocTti —
i3 HAdTU Ta IHWKMX NPUPOAHUX AXKepen;

CH3'CHz'CHz'CHz'CHz'CH3-A C6H6 + 4H2’

O 0 + 3Hy

3CHACH axrByFAAfy CoHo.



Y naboparopii ®
CkHc + CHoCl » €13, C - CH; + nei;
CgHg + CH,;=CH,-"Y CgH5-CH,-CH3;

CkH=- Cl + 2Na + Cl -CH, CgqH.-CH, + 2MacCl.

XimiuHi BnacTusocTi i cnocobum
[06yBaHHA OKCUIreHOBMIiCHUX OpPraHiYHUX CMOAYK

OKCUTEHOBMICHI OPTFAHIYHI CMTONTYKK

CNUPTU OEHON
C, Hy2,10H CzH.OH
(ogHoOaTOMHI)

XimiyHi BnacTusocCTi

1. Peakuii 3 aKTUBHMMKN MeTanamm

2C,H.OH + 2N\la -> 2C,H=014a + H/1. 2C;HcOH + 2Ma -> 2C¢H=0Ne + H,T.

2. Peakuii 3 nyramu

CgHsOH + NeOH CgHsONa + H,0.

3. Peakuii 3 ranoreHamu

(Peakuii He BMBYanu) OH
+ 3Br;, (BoAH. p-H) -
OH
Br~-Br
[(L)] i + 3HBr.
Br
6inni

(akicHa peaKuis)

4. PeaKuii 3 ranoreHoBOAHAMM

C,HsOH + HBr C,HsBr + H,0.
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5. Peakuii 3 anbgerigamm

CAHAOH + HCHO_.Ir>
—> ¢eHonopopmanbaerigHi nonimepw.

6. Peakuii 3 Kucnotamm
H2304( J1
C2HsOH + CHsCOOH <2 * "™
<>CH 000C U + H20;
0O + 3HOMO2(KoHL.) -HFEoAKeHu]

C2HsOH + HOMO,{KOHWUL.)*""*"4 8H

-> C2Hs0[\I02 + H20.

(peakuii ectepudikauii) [OT + 3H,0.
NO,

7. Peakuii gerigpaTay,ii
MiXXMONIEKYNAPHOI:
2C/30H pHKT WA
-> CH3-0-CH3 + H,0;
BHYTPiLUHbOMONEKYNAPHOT:
C,Hs0H
—> CHO=CH, + HOO.

8. Peakuii OKUCHeHHA'

NepBUHHUX CNUPTIB: (Peakuii He BMBYanu)
0
CoH50H + [0] -> CH3-<, + H0;

BTOPUHHUX CMUPTIB:

CH;-CH-CH3 + [o]
OH
CH3-C-CH3 + Hpo,
1
0

aueToH
9, fAKicHi peakuii

Peakuis B n. 3;
3CeH;0H + PeCl3 (C¢Hs0)3Pe + 3HCI.
(p-H $ianKoBOro KOAbOpY)

CoupTu 3ropsAIoTh 3 YTBOPEHHSIM BYTJIEKHCIIOTO ra3y i BOAH.

SxicHa peakuis Ha 0araToaTOMHI CIIMPTH, MOJEKYNIH AKUX MICTAThH JBi
cycigui OH-rpynun: 2CII,0OH CH/II + Cu(OH), > (CH,0H-CH,0),Cn
(Temno-cun.) + 2H,0.
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Aob6byBaHHA

Y npomucnoBocTti — Y npomucnosocTi
CO + 2H,IM »CH30H; i3 Kam AHOBYriNbHOI CMOAY;
npu KpekiHry HaoTy;
C2H4+ HZOie]'I> CszoH, CH
66 CsHQ CgHsOH.
CeH1,06 ®SP™"™) 2C,HsOH + 2CO0,T. 675
Y nabopatopii — Y nabopaTtopii —
CgH13Ci + IMaOH (BogH. p-H) -> Ce¢HgONe + HC! -> CgHsOH + N301.

-> CgH130H + N8O01.

OKCUTEHOBMICHI OPrAHIYHI CMOAYKH

ANbAOETION KAPBOHOBI KUC/NOTU
/o -0
"+ -c CoHanir Cxowu
(oaHOOCHOBHI)

Lo .1
XimivyHi BnacTtuBoCTI

1. Peakuii npuegHaHHA 1. Peakuii 3 meTanamm
2CH3COO0H + 2n

° N
CH3-<°+ H,-"~> C;HsOH. (CH3COO)22I’| + H,T.
2. PeaKuii OKMCHeHHA 2. PeaKuii 3 OCHOBHMMM OKCMAaAMMU

. A 2CH3COO0OH + BaO
CH3-<"+[0]-> CH;-C"y -> (CH3C00),Ba + H,0.
3. AIKicHi peakuii 3. Peakuii 3 ocHoBamu

i H0 2CH3COOH + lVIf(OH), ->

. 00
- + +
CHis-c Tt Ago + wms -» (CH;CO0),M§ + 2H,0;
S>2AN,CH3-C yy CH3COOH + MH; ® H,0..»
i -> CH3COOWH,4 + H,0.
(peakKuina «cpibHoro gaepkana»)

CH3CHO + 20u(0H), -4
CH3COOH + Cun,0 + 2H,0.
OpaH.-4eps.

' Anbnerinu i napu KUCJIOT 3TOPSIIOTh 3 YTBOPEHHSIM BYTJIEKHCIOTO ra3y
1 BOJIH.
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Y npomucnoBocTi —

CH2=CH2 + [O]

C,Hs0H

CH3CHO;

CH3CHO + Hy;

C,HsOH +[0] C

CH=CH + H,

0-!

Y nabopaTtopii —
C,HsOH + [0] C

H3CHO + H,0;

CHaCHO.

H3CHO + H,0;

AclTPM-oH

CH3- Gt

-> CH3-CH

JOH|1

<f+Af-on -2HC

CH3-C?

4. Peakuii i3 conamum

2CH;COOH + CaCo0; ->
(CH3C00),Ca + CO,T + H,0.

5. Peaku,ii 3i cnuptamm

(ectepudikauii)

CH;COOH , C, HsOHAMAN>
CH3COO0C;,Hs + H,0.

CneumndiuHi peakuii 3a yyacTio
MYpPaLWMHOI KNCNOTK:

HCOOH + A£,0 +
> 2A£1 + (NN4)2003;
(peakuina «cpibHoOro asepkana»)

HCOOH + [O] -> CO,T + H,0;

HCOOH * HBOAKOMUL T 4 H,0.

DAobyBaHHA

Y npomucnosocti —

2CH3-CH,-CH,-CH; + 50,i%>

4CH3COO0OH + 2H,0;
CH5CHO + [0]u* CH3COOH;

CO + NeOH-~> HCOON24*%.
> HCOOH.

Y nabopatopii —

CH3;COONe + H,30, CHoCOOH +

+ I\laH50,.
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OKCUTEHOBMICHI OPTFAHIYHI CMONYKMH

ECTEPU YXUPU
/10 CH,-0-C-1

K-CIO_H, | (g
CH-0-C-K'

GHopadl ©(-) r u (';
CH2-0-C-K'

o

XimiyHi BAacTuMBOCTI

Peakuii rigponisy

H,504 (KOHY. ).
[¢ —O-C- -+
"5.C (o CHB.|.|.|20<J—“1—LL4 0-Cc-51 H-FOH

0
4 CH,-CA, + cHsOH. CH-\O-C-A' + H-on ‘Pt
0
CHs|-O-C-A" H | OH
6
CH2-OH  K-C-OH
| 1}

(o)
-> CH-OH + ﬂ‘-ﬁ:—OH.

CH2-OH A"-C-OH

[
DAobyBaHHA
Y npomucnoBocTti — Y npomucnosocTi —
BUAINAIOTb i3 NPUPOAHOI CUPOBUHMU; BUAINAIOTL i3 NPUPOAHOI CUPOBUHM.

OKCUTeHOBMiCHa KucnoTa + cnunpT
<t ecTep + BOAa.

Y nabopaTtopii —
CH3-C»_ ,,HO-CH3""

#CH3-CA7CH3-LH20.
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OKCUTEHOBMICHI OPFrAHIYHI CNONYKH

y
BYTEBOAM
MOHOCAXAPUAN LNCAXAPUIN
[ ]
rnoKosa dpyKTO3a caxa503a
CeH1,06 QiréHoof

XimiyHi BnactuBoCTI

1. Peakuii rigponisy

Ci2H22055 + H,0 CeH1,06 + CgH1206.

rNOKO3a
2. Peakuii 3 geskmmm ocHoBamu
2C5H1206 + CVI(OH)Z CirHrrOLl, + CM(OH)Z
GraKuTHMI ocan 61aKUTHWIA ocag,
-> [CeH;06],Cn + 2H,0. [Ci;H200i1Cu + 2H,0.

CUHI PO3YMH
CUHI PO3YMH

3. PeakKuii oKUCHEHHA
CH,OH-(CHOH)4-C*° + A§,0+MH3—>

CH,OH-(CHOH)4-C/ (®mun +

+2A61,
CH,OH-(CHOH)4-C':'® + 2Cun(0H), 4

CH,0H-(CHOH),-CA, +
+ Cn,0 + 2H,0.
OpaHX-yeps.

4. Peakuii BigHOBAEHHA

CH,0H-(CHOH),-C*° + H,

CH,0H-(CHOH),4-CH,0H.
copbit
5. PeakKuii 6pogiHHA
cnupToBe BpofiHHA
(3a yuacTio depmeHTiB):
C5H1206 -> ZCZHSOH + 2C0,T;

dpyKTO3a
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MOJIOYHOKUCAE BpOoiHHA

(3a yuacTio

MOJIOYHOKUCNUX DBaKTepii):
CsH1,06-> 2CH3-CH-COOH.

OH
OobyBaHHA
Y npomwucnosBocTi — Y npomwucnosocTi —
rigponia NpMpoAHUX CNONyK BUIYYEHHA i3 POCAUH
KPOXManto, caxaposu. uUyKkposoro bypaky,

LYKPOBOi TPOCTUHMW.

XimiuHi BnacTnBocTi i cnocobu
A06YBaHHA HITPOreHOBMICHMX OpPraHiYHMX CNoAyK

HITPOTEHOBMICHI OPTAHIYHI CMNONYKU

AMIHU AMIHOKNUCNOTHU
K-CH(I\IH;)-COOH («a
(HacuyeHi nepBuUHHI)
CeHs-MH,
(animin)

XimiyHi BnacTMBOCTI
1. Peakuii 3 Bogoto

CHsMH, + H,0 <+ CH.\H + OH". Y BOAHMX PO34MHaX @-aMiHOKUCNOT -
Y BOAHWUX PO34YMHAX HACUYEHUX Maite HeiTpanbHe cepefosuuie.
amiHiB — cnabKonyxkHe cepenosuLe.

2 Peakuii 3 KMcnotTamum
CH3HH, + HCI -> [CH3I\;]Cl; I\IH,CH,CO0H + HCI ->
CeHsI\IH, + HCI CzHsMH;]CL. -> []\IH3CH,COOH]CI.
3. Peakuii 3 ocHoBamu

[\IH,CH,COOH + NeOH ->
I\IH;,CH,COONe + H,0.
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4. PeaKuii OKUCHEHHA
4CH;3IMH,; + 90, - * 4C0, + 10H,0 +
+ 2I\l; (peaKuia ropiHHs).
AHINIH Nerko OKUCHIOETLCA Ha MOBITPI.

5. AKicHi peakuii

f)\f a-AmiHoKuUcnoTa B3aemogie 3 kynpym(ll)
Br_Br riAPOKCMAOM; YTBOPIOETLCA PO3YMH
N7 ’

+ 3Br. — I\gvﬂ 4+3HBr. uboro konbopy.

7

=
Br
6inun
6. Peakuii nonimepunsauii
YTBOpEHHA an-, TpU-, NoNiNenTuais,
6inkKis.
[LobyBaHHA

Y npomwucnosocti — Y npomucnosocTi Ta nabopaTopii -
C:HJ\IO, + 6H CBHAH, + 2H,0 rigponis 6inkis, mikpobionoriyHnii
CH,OH + CHAMH, + H,0. CUHTE3, CUHTETUYHI MeToau.
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BianoBiai A0 3apau | Bnpas

Po3ain 1.
Teopia 6yaoBu OpraHiYHUX CNONYK
8. B erunosomy cmnupti (M'(C) = 0,52). 20. BHecok CTaHOBUTH

483 kJIx/MONb.

Po3ain 2.
ByrneBopgHi

35. 16, 28, 32, 4a. 37. KinpxkicTs i30MepiB — 5. 38. KinapkicTp i30Me-
pie — 7. 39. I3omepu — cnonyku 3 popmynow CgH;s. 40. p(CsHyp) =
= 2,59 r/n; Bua(C4Hyp) = 29. 45. ~(moB.) = 86 M. 46. 1(C,H,) = 40 %.
47. Bupginurecs 9,95 « 10° kA x Tennoru. 50. is, 2a, 36. 54. Y(noB.) =
=972 n. 55. YrBopuinacs Kucmua cinb. 56. 3BepHITH yBary Ha ximid-
HUH 3B'S30K B OpraHiuHid cmonyni ta ii ¢i3MyHiI BIacTHBOCTI.
60. C¢Hy4. 62. C7H 4. 63. C3Hg. 66. C3Hg. 67. Co,H4Br,; C,Hg. 70. g,
2a, 36. 76. CtpykTrypHuUXx i3omepiB — 5. 77. Jns meHT-2-eHY.
78. a) onuH; 6) neB'ats. 86. T(C,Hy4) = 14 r. 87. C3;Hs. 88. C¢Hys.
92. Bcooro — 3 izomepu. 98. a, 6, 6 — CsHg. 102. Takux cmonyk —
tpu. 103. i 2a, 36. 104. a) Tpum cunonyku; 6) oqHaA CHOJIyKa.
106. Bcwroro izomepiB — uwortupu. 108. TakuX cmoiayk — JeB'ATh.
115. r|(C¢HsXK>;) = 75 %. 116. CeHs. 117. <p(C,Hy) = 60 %; cp(CeHs) =
=40 %. 120. a) 1-6pomonpomnan; 6) 2-6pomonponan; ) 2-6pomome-

tunnponan. 121. a) ankam — 2,2,3,3-teTrpamerundyran; 6) ain-
kan 1 — 2,3,3,4,4,5-rekcameTunrekcan; aaskaua 2 — 2,2,3,4,5,5-rek-
camerunrexkcan. 123. Meruanuknobyrtan. 125. 1[(C¢Hgs) = 60 %.

126. q)(Cj,H(,) = Cp(Hz) = 44,4 %. 127. Y(Csz) : Y(C()H()) = 1:1.
133. C3H,. 136. Metun6yTun. 137. By,(cymimi) = 42,5.

Po3ain 3.

MpupopHi gXxepena ByrneBoAHiIB Ta ix nepepobKa
141. Y(mos.) = 10,25 M>, sxmo cp(0,) y moBitpi cranoButs 20 %.
142. u'(C) = 96,4 %. 143. Moxua gmobyru 31,4 x[x Temmo-
tu. 150. /r(CgHig) : m(C;H;6) = 2,81 : 1. 151. JIBi MONEeKynH.
155. 1(C¢Hg) = 37,5 xr. 156. T(ocany) = 800 1.
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Po3pain 4.
OKCUreHOBMICHI OpraHiuHi cnonyku

165. Kinpkictp atoMmiB Kap6oHy B Monekyai cnupty — 6.167. Mera-
Hon. 174. u-'(eramony) = 6 %. 175. K(ereny) = 1170 m>.176. p(xmopo-
MeTaHy) = 63,4 %. 177. I =-1316 xkAx. 178. Metunnponan-2-o1.
179. C;H,0OH. I3 maTtpiem He B3aemonie etep. 185. Y(H,) = 0,672 .
186. C3;Hq(OH),. 188. ~(cmupty) = 25,6 %. 194. /n(CsHsCl) =
= 299,2 xr. 195. C¢HsOH. 204. Aumetunnponanans. 205. Hi.
210. Taxux cmonyk — 4. 211. ®opmyna xucaotu — CsH;(0,.
212. 2,3-AumerunbyTanoBa kucuora. 217. a) t"(kucmoru) = 40 %;
6) Lxkucnoru) = 44,5 %; B) i"(xucnoru) = 49,6 %. 218. tn(p-ny) =
= 100 r. 219. ¥Y(Bogm) = 2086,5 ma. 220. >r(HCOOH) = 27,7 %.
228. KinpkicTh aToMiB Kap6oHY y ByriieBOIHEBOMY 3aJHIIKy MOJIE-
kKynu kucnotu — 11. 229, 1(comi) = 15,3 r. 233. EcTtep Mae HUXKUY
temunepatypy kuniaug. 240. /u(CH;0H) = 8r. 241. 1(p-uy) = 2,7 T.
242. /m(rmimepony) = 1,02 xr. 248. m.(5 %-ro p-my) = 150 T1;
(25 %-ro p-Hy) = 50 r. 251. p(xucmotu) = 30 %. 256. JC) =
=40 %. 257. 1(caxapo3u) = 50 r. 258. r(uykpy) =22,2 r; T(p-HY) =
= 177,8 r. 259. p(rnwoko3u) = 95 %. 264. t(eranony) = 113,6 kr.
265. /m(xucHw) = 19,2 1. 266. 16, 2a, 32, 46. 274. T(KHCIOTH) =
=106 r. 275. n'(K,C,04) = 46,37 %; HUKHC,04) = 53,63 %.

Pospin 5.

HitporeHoBMiCHi opraHiyHi cnonyku

282. Takux cnonyk — 8. 284. m/(KI') = 13,86 %. 285. (CH;),]4YH.
286. Upgowm.) = 12,4 %. 292. Mertunamia. 298. t(C¢HsMO0,) =
= 305,6 xr. 307. m'(rninuny) = 45,6 %. 308. T(conmi) = 6,35 r.
315. m(1IM) » 2 r. 322. 3icTaBTe CKJAJ MOJEKYJ i iX mMpOCTOPOBY

OynoBy, ¢yHKkIii Ta BmactuBocTi cnonyk. 324. u™P) = 9,43 % .

Po3pain 6.

CUHTETUUYHIi BUCOKOMONEKYNAPHI OPraHiyHi cnonyku
338. 6) IL(-1I-CO-)=1 * 0°*. 339. CCII'=CI,. 358. T(eHaHTy) =
= 87,6 kr.

Po3pin 7.

Ponb ximii B XXUTTi cycninbcTBa

366. To(CaCO3) = 225 xr; 1((i<l4),804) = 247 xr. 372. He 3agmo-
BonbHs€Ee. 378. T(96 %-1 H,804) = 4,08 T.
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CNnoBHUK TEPMIHIB

Ankadiecnu — BYTIEBOAHI, MOJEKYJIH SKHX MalTh BIIKPpUTHH
KapOOHOBHI NaHUIOT i3 JBOMa MOABIHHUMH 3B'SI3KaMHU.

Ankanu — HacH4YeHI BYTJIeBOAHI 3 BIAKPUTHUM KapOOHOBHM JaH-
HIOTOM y MOJEKyJax.

Anxkenu — BYTIEBOJHI, MOJIEKYJIH SKHX MalOTh BIIKPpUTHH Kap-
OOHOBUUN MaHIIOT 3 MOJABIHHUM 3B'SI3KOM.

Ankinu — BYTIEBOJIHI1, MOJEKYJIH SAKHX MalOTh BIAKPHUTHH Kap-
OOHOBHI NAaHUIOT 3 MOTPIHHHUM 3B'I3KOM.

AnvOeciou — TOXiAHI BYTJIEBOJHIB, Yy MOJEeKylaXx sSKHX Kapbo-
HiJlbHA Ipyna CHojJy4eHa 3 BYTJIEBOJHEBHUM 3aJIMIIKOM i aTOMOM
I'igporeny.

Anvoeciona epyna — Tpyma aTOMIB

Aminu — TpPOAYKTH 3aMimeHHs aTtoMiB [igporeHy B MOIeKymi
aMOHiaKy Ha BYTJEBOJHEBI 3aJHIIKH.

Aminoepyna — rpyna atomiB -1II,.

Aminokucnomu — 1) TWOXigHI BYTJIEeBOOHIB, Yy MOJEKyjlax SKHUX
MIiCTATHCS aMiHO- i KapOOKCHIbHI rpymnu; 2) moxigHi KapOOHOBHUX
KHCIOT, Yy MOJeKylaX sSKUX OoAMH abo kinbka atomiB [igporeny
BYTJIEBOAHEBOTO 3aJMIIKY 3aMilleHi HAa aMiHOTPYIH.

a-AmiHokucaiomu — aMiIHOKHCIOTH, B MOJIEKyjdaxX SKHX aMiHO-
rpyna cnojyyeHa 3 HaWOIHMIKUYUM 10 KapOOKCHIBHOI TPYNH aTOMOM
Kapo6omny.

Apenu, abo apomamuuhi 6yeneeoOHi, — BYTJEBOIHI, B MOJIEKY-
Jax SKUX € ogHe abo Kinbka OEH3E€HOBUX Kilelb.

baezamoamomuuii  cnupm — CcHUPT, Y MOJEKYJi SAKOTO MICTUTh-
Csid KidbKa TiAPOKCUIBHHUX TPYII.

bensun — ByrneBonHeBuil 3anummokx CeHs-CH,—.

binku — mnonimentuau, sAKi ckmagawThcs i3 pparMeHTiB Moie-
Kyl a-aMiHOKHCIOT i BHKOHYIOTHh crneuudiuyni GpyHkumii B XKUBHUX
opraHisamax.

biomexuonoeia — TexHoONoOrig, fAKa TIPYHTYETbCS Ha NEpPEeTBO-
pPEHHI PEYOBHH 32 y4acCTIO MiKpOOpraHi3mMiB abo MPOAYKTIB iX XKHUT-
TEAISANBHOCTI.
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bBinonsipnuui  tion — #OH, SAKHUW Mae Ha JBOX aToOMaX OJIHAKOBI
NPOTHUIENKHI 3apsiau.

bBiypemosa peaxyis — sAKicHa peakiis Ha NENTHAHI TPyNH.

Bucokomonexynspnui  cnoayku ~ —  CHOJIYKH, MONIEKYIH  SKHX
CKIaZamThCs 3 BEAUKOT KiTbKOCTI CMONYyYEHUX TPyN aTOMiB.

Buwi  kapbonosi xuciomu — KapOOHOBI KHCJIOTH, MOJIEKYIH
skux MicTsath 10 i 6inpme atomiB KapGony.

Buwi cnupmu — cnupTH, MOJEKYyJIH sSKHX MicTATh 10 i Ginpme
atomiB KapGony.

Binin — ByrneBoaHeBuid 3anummokx CH,=CH—.

Bimaminu — opraHiuyHi CHOJNYKH, sKi HOTpiOHI opraHi3My B He-
3HAYHHUX KINBKOCTAX AN mepebiry BakMUBUX OiOXiMIYHHX Tpo-
necis.

Buympiwnvomonexynapua deciopamayist — BiJIIETIICHHS
MOJEKYJH BOAW BiZ MOJNEKYIH CIHOTYKH.

Boounesuii 36’130k — eIEKTpPOCTAaTHYHA B3aEMOIisl MIiX MOJEKY-
JaMu 3a y4acTio aTtoMmiB ['igporeHy, CmoJlydYeHHX 3 aTOMaMH Haii-
Oinpum enekTpoHeraTuBHUX eneMmeHTiB (OPnyopy, Okcureny, Hitpo-
reHy).

Borokna — noBri THYYKi HUTKH i3 IPUPOAHUX ab0 CHHTETHYHUX
NONiMEpiB.
Bmopunna cmpykmypa 6itka — TIeBHa mpocTopoBa gopma (31ae-

6inpmoro cmipaib), sikol HaOyBae MONINENTUIHHUN JTAHLIOT.
Bmopununa cmpyxmypa monexynu JJHK — monBiliHa cripalb,

YTBOpE€Ha ABOMAa ONJHAKOBUMHU HOHiHyKHCOTI/I,Z[HI/IMI/I JaHOKramMu,

ONPOTUIEXHO HAaNpPaBICHUMHU 1 CKPYYEHHMH HABKOJIO CHiNBbHOT

oci.

Byenesoou — opraHiuHi CcHOonyku i3 3araibHO (GOpPMYyIoI0
Cn(HZO)T-

Byenesoonesuti  zanuwox — 3aMicHHK ab0 dYacTHHAa MOJCKYIH

opraHi4Hoi cmonyku, mo ckinagaeTrbcsa 3 atroMiB Kap6ony i 'igporeny.
Byenesooni — cnonyku KapGony 3 [igporeHowm.
Tasughixayia — mnepeTBOPEHHsA BYrianas abo IHIWOro TBEPAOTO
majvBa Ha TOPIOYi Ta3u 3a AONOMOTOI XiMi4HUX peakmii.
T'eomempuuna, abo yuc-mpauc izomepis — 130Mepis, 3yMOBJICHA
Pi3HHUM PO3MIiHIEHHSAM Yy MOJEKylax AessKHX aTOMIB i Tpyn aTtoMmiB
moago kKap6oOHOBOTO HUKIY abo MOABIHHOTO 3B'SA3KY.

libpuouzayia — mnpouec BHUPIBHIOBAaHHSA €JEKTPOHIB aToMma 3a
eHepriew, a IXxHix opbitaneit — 3a GoOpMOIO i PO3MIMIEHHIM y HPO-
cTOpi.

.333



Tiopuoni  opbimani — opOitanmi atroma, 3MiHEHI BHAacIiIok TiOpu-

nu3amii.
T'iopoxcunvna epyna — rpymna atomiB -OH.
lioponis — peaknis oOMiHY MiX CHOJYKOIO i BOIOIO.
Tomonoeu — opraHidyHi CHONYKH, SKi HalexaTh JO IEBHOTO

TOMOJOTI4HOTO PIAAY.

Tomonociuna pisnuys — rtpyna atomiB CH,.

Tomonociunuii psd — psax OpPTaHIYHHX CHONTYK, MOJEKYIH SKHUX
noxiOHi 3a OynoOoBOIO i pPI3HATHCS 3a CKJIAJOM Ha OJHY YM KilbKa
rpyn atomiB CH,.

Jexcmpuny — TPOAYKTH YaCTKOBOTO PO3IMENIEHHS KPOXMalio.

Jlenamypayis  6inka  — BTpaTa OinkoM OionorivHmxXx QYHKIOIH
YHacliZoK pyHHyBaHHS HOTO HPOCTOPOBOI CTPYKTYypH (UETBEPTHH-
HOI, TPETHHHOI Ta BTOPUHHOT).

Jlemonayin — sABUIE JyXe MBUIKOTO, BUOYXOBOTO 3TOpPSHHS
nmapiB peYOBHHHU B CyMimli 3 MOBITPSAM NMPH CTHCHEHHI.

Jucaxapuou — BYTIEeBOAHW, MOJEKYIH SKHX CKIaJaloTbcs i3
IBOX 3aJIMIIKiB MOJIEKYJ OOHOTO a00 pi3HHX MOHOCAXapHUIiB.

Moeoicuna  36'13ky  —  BIACTaHb MIiX IEHTPaMH CHOIYYECHHUX
aTOMIB.
Enacmuynicmv — 3maTHiICTH MaTrepiany mnicas apedopmanii Big-

HOBJIOBAaTH CBOW (GopMmy.
Enexmponecamugnicms ~—  BIACTHBICTH aToMa eJeMEHTa 3Mily-
BaTH y CBiil OiK €NEKTPOHHY T'yCTHHY BiJl aToMa iHIIOTO €JIeMCHTA.
Enemenmapna 1nanka — Tpyna CHOJNYyYEHHX aToMiB, ska Oarato-
pa3oBO MOBTOPHETHCSA B MaKpOMOJIEKYyJi moliMepy.

Emynecia — cTpylleHa cyMilm ABOX piiMH, HEPO3YMHHHX OJHa B
ONHIN.

Enepeis  xoeanenmmnoco 36'a3xy — eHepris, sAKy HOTpiOHO
BUTpAaTUTH, W06 posipeatu 6 ¢ 10*° (to6To 1 Moxp) BigmoBigHHX
3B'A3KIB.

Ecmepu — moxigHi kap6OHOBHX KHCIOT, y MOJEKylax SKHX

atoMm [igporeny xkapOOKCHJIBHOI Irpynu 3aMim[eHHH Ha ByTJIeBOJHE-

BHH 3aJHIIOK.

Emepu — opraHiuHi cmolyku, B MoJiekynax skux atoM Oxcure-
HYy CNONYyYEHHUH i3 JBOMa BYTJIEBOJAHEBHUMH 3aJIUIMKaMU.

JKupu — ecTepH THiLEepoONy i BUIMHUX KapOOHOBHX KHCIOT.

3acanemosana  kongpopmayis ~— dopMa MOIEKYyIHW 3 HaWMEH-

OIOK EHEpPTi€l.
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3amichuxk — artom abo rpyma aToMmiB, IO € BIATANXyXEHHSIM Yy

KapOOHOBOMY JAaHII031.

3aminena  xougpopmayis — hopma MoJeKynIm 3 HaWOINBMOIO
eHEepTic0.
36y0oicennss amoma — Tpolec MNepexony eNeKTpOoHa 3 OJHiel

opOiTani B iHIIYy B MeXaX OJHOTO €HEPTeTHYHOTO PiBHSA, IO CYyNpO-
BOJKYETHCS NMOTJIHUHAHHSIM eHeprii.

n-36'130k — KOBAaJEHTHUHN 3B'A30K, YTBOPEHHI yHAacClIilOK mepe-
KpUBaHHS opOiTanel i3 HeCHapeHHMMH E€JIEKTPOHAMH JIBOX aTOMIB
Ha JBOX JiNsSHKaX, PO3MINIEHUX MO3a JNiHi€W, MO 3'€JHY€E€ HEHTPHU
aTOMIB.

(y-36'130xk — KOBaJXeHTHUH 3B'A30K, YyTBOPEHHH yHacHiOK mmepe-
KpUBaHHA opbOiTaneil i3 HecmapeHMMHU €JIEKTPOHAaMH JABOX aTOMIB
Ha AiNSHIOI, po3MimeHiil Ha NiHii, MO0 3'€IHY€E MEHTPHU aTOMIB.

I3omepu — cmonyku, sSKi MalOTh OJHAaKOBHH CKJaJx, aje pi3HY
OynOBYy MOIEKYII.

I3omepis. — sABUIlEe iICHYBaHHS CHOJYK 3 OJHAKOBUM CKJIaIoM,
ane pi3HOW0 OYJOBOK MOJIEKYII.

Iemunna  ghopmyna dbopmyna, sKka BIJUNOBiZae pealbHOMY
CKJaay MOJIEKYIH.

Kapboxcunvna epyna rpymna aToMiB .
Kapbouninona epyna — rtpymna atomi )C=0.
Kapbonosi  xucnomu — TOXiJHI BYTJIEBOJHIB, MOJEKYIH SKHUX

MICTSATHh ONHY a00 KiIbKa KapOOKCHIBHHUX TPYI.

Kayuyku — enacTH4YHI mMONiMepH POCIMHHOTO ab0 CHHTETHUYHOTO
HOXOMXEHHS, 3 IKUX BUTOTOBISIOTE TYMY.

Koxcysannss — mpomec po3kiajny BYTilins 3a BHCOKOi TeMmmepa-
TYypH i BiJCYTHOCTI moBiTpH.

Koungopmayis — mnpoctopoBa ¢opma, sgkoi HabyBae MoIekyla
npu obepTaHHI TPYNH aTOMIB HaBKOJIOCT3B'SI3KY.

Kpamnicmo  koeanewmnozo 368's13xky — BeEIMUWHA, sKa BU3Ha4da-
€ThCS KIJNIBKICTIO CHINBHUX €JNEKTPOHHHUX Iap MiX aTOMaMH.

Kpexine — mnpomec BTOpHHHOI mepepobkm wHadTH, mig dwac
SKOTO BYTJIEBOJHI 3a CHJBHOTO HAarpiBaHHS pPO3KJaJalOThCs BHa-
CIIJOK poO3pHUBY i mepeOynoBUM KapOOHOBHX JAHIIOTIB y MOJIEKY-
max.

Kcanmonpomeinosa peaxyis ~— sxicHa peakiis Ha QparMeHTH
MOJEKYJ apOMaTHYHHX aMIHOKHCIOT y MOJIeKyni Oinka.
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Jlanyiocosa peaxyis — peaxuis, y SKiH BUHHUKHEHHS AaKTHBHOT
YaCTUHKHU (pajguKalna) COPUYMHSAE BEIUKY KiIbKIiCTh HOCHIZOBHUX
HepeTBOPEHb YACTUHOK BHUXIJHOI PEYOBUHH.

Muna — coni NTyXHHX €JIEeMEHTIB i1 KapOOHOBUX KHCIOT i3 Kijlb-
kictio atomiB Kap6ony B auioni Big 10 mo 20.

Misicknacosa  i3omepis — sBHIlE iCHYBaHHsS i30MepiB, sKi Haje-
KaTh A0 PiI3HUX KIAcCiB CHOIYK.

Misicmonexynapua  Oeciopamayis —  BIJIICIUICHHS  MOJICKYIH
BOJAM BiJl JBOX MOJEKYJ CHOJYKH.

Monomep — 1) BuUXigHa pedYoBHHA B peakiil mojdiMepusamii;
2) cmonyka, Bil MOJIEKYJH SKOi NOXOAMTH €JIEMEHTapHa JIaHKa
noxiMepy.

Hatinpocmiwa  ¢gopmyna — ¢dopmyna, sKa BiAMOBigae CHIBBIiI-
HOUIEHHIO KiIbKOCTEil aTOMIB €JIEMEHTIB y MOJEKYII.

Hanomamepianu

MaTepiaiu, pO3Mip YacCTOYOK SKHUX BHUMIpIO-
10Th HaHOMeTpamu (10 ? M).

Hanomexnonoeaii

TexHonorii 1goOyBaHHSA 1 BHKODUCTAHHS
PECUYOBHH, PO3MIPH YaCTOYOK SSKUX BUMIPDIOITh HAHOMETPaMH.
Hanompybxu — ByTrlienueBHH MaTepiajl, YacTOYKH SKOTO MalTh
BUTIA] TPyOOK, YyTBOPEHHX IIapaMu 3i cnoinyueHux atomiB Kapbony.
Hacuueni @yenesooni — BYTJIEBOJAHI, y MOJEKyJlaX SKHX aTOMHU
Kap6GoHy cnonydeHi JulIie NPOCTUMHU KOBAJICHTHHUMHU 3B'sI3KaMHU.
Heszaminni  a-aminokuciomu —  HeoOXigHi xans cuHTe3y OIinKiB
AaMiHOKHCIJIOTH, SIKi HE YTBOPIOIOThCS B OpraHi3Max JIOJAHHHU i TBa-
pPUH Ta HaAAXOAATH i3 1XKEIO.
Henacuueni  @yenesoomi —  BYTIEBOJIHI, y MOJEKyJlaXx SKHX
atomu KapOoHy cnonydeHi He nHIIe NPOCTHMH KOBAaJICHTHHMHU

3B'A3KaMHM, a i ofHUM abo0 KilbKOMa KPaTHUMHU 3B'sA3KaAMH.

Huszbkomonexyaapui opeaniuwi cnoayku — OpPTaHIYHI CIONYKH
3 HCBCIUKHUMHU MOJICKYJIAPHUMHU MacCcaMHu.

HOM@HK]lamypa cucrteéMa Ha3B PCYOBHUH.

Hyxneinogi  kuciomu — BUCOKOMOJEKYJNSpHI HpUPOAHI opra-

HiYHI CHONYKHU, SKi 30epiraloTh i BiATBOPIOIOTh B OpraHizMax coaj-
KOBY (reHeTnuHy) iHpopManilo, a TakoX OepyTh y4acTh y CHHTE3I
OinkiB.

Hyxneomuo — 4YacTHHA MOJEKYyJIM HyKkIeiHoBoi KkuclIOTH, sfKa
CKJIajaeThcsl 31 CHOJNYYEeHUX 3alHMIIKIB Moyuekyn oprodocdarHOl
KHCIOTH, MOHOCaXapUAY i HITPOT€HOBMICHOT CIOJNYKH.

Oonoamomnuii  cnupm — CHHUPT, MOJeEKyJa SKOTO MICTUTh OJHY
FiIpOKCHIBHY Tpymy.
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Okmanoge uyucto — TOKAa3HHK, SIKHM XapaKTePHU3YHOThb CTiii-
KiCTh MaJbHOTO IMOJO0 J€TOHAIMii.

Opeaniuna ximiss. — 1) rany3b Ximii, sikxa BUBYA€ OpPraHidyHi CHO-
NYyKH Ta iX MEpEeTBOPEHHs; 2) XiMis BYTJIEBOIHIB Ta iX NOXiAHUX.

Opeaniuni ocnoéu — OpPraHidHi CHOJTYKH, MOJNEKYIH SKHX 3HaT-
Hi TpUeAHYBAaTH KaTionu H'.

Opeaniuni peuosunu — cnonyku KapOoHy (3a ZeSKMMHU BHHSAT-
KaMu).
Ilenmuo 1) mpoaykT B3aeMonii MOJEKYJl aMIiHOKHCIOT;

2) cmodyka, MOJEKYJIH AKOi CKIagalThcs i3 GparMeHTiB MONEKYI
aMiHOKHCIOT, CHOJNYYEHUX NMENTHIHUMH TPyHaMHu.

Ienmuona epyna — rpyna atomiB -CO-1YH-.

Ilepsunna cmpyxmypa 6irtka — TONINENTHIHUN JAHIIOT 13 4YiT-
KO TNMOCJHiJOBHICTIO aMiHOKHMCIOTHHUX 3aJHIIKIB.

Illepsunna cmpykmypa Hykieinogoi Kuciomu — TIOJIIHYKIEO-
THAHUN JNAHUIOT i3 YiTKOKI MOCHIAOBHICTIO HYKICOTHUAIB.

Ilnacmmacu — wmatepianu Ha OCHOBI moniMmepiB, mo 36epiraimTh
micas pO3MIAaBISHHSA 1 MOJAJbMIOr0 OXOJNOIXKEHHS HaZaHy iMm
bopmy.

Tlosepxneso axmueni peuwosunu (I[IAP) — oOpraHiuHI CIOJYKH,
Monekyaun abo HOHHU SKUX MICTATH HMOJNSPHI TPynu aToMiB i Hemo-
NSpHi A0Bri KapOOHOBI NaHIIOTH.

Ilonimep CNOJyKa, MOJEKYJIHM SKOi CKIagalTbCsg 3 BEIHUKOI

KiTBbKOCTI CMOJAYyYEHUX TPyH aTOMIB.

Ilonicaxapuou — BYTIJIEBOAM, MOJEKYIH SKHX CKIaZaloTbcs i3
6araThbox 3alHMIIKIB MOJEKYJI MOHOCAaXapH[IiB.

Ioxioni  eyeneéoonie — TUPOAYKTH 3aMimeHHs atoMmiB Iigpore-
Hy B MOJeEeKyliaX BYTJIEBOJAHIB Ha aTOMH IHHOIUX eJeMeHTiB abo
rpynu aToOMiB.

Ilpocmoposa  i3omepis. — i30Mepisi, 3yMOBIeHa pi3HUM poO3Mi-
LIEHHSIM y IpocTOpi aToMiB abo rpyn aToMmiB, IO BXOAATH A0 CKJa-
Iy MOJEKYI.

Paouxan

qacTHHKA, IO Ma€ HECHapeHHU# EITeKTPOH 1 3JaTHa
J0 CaMOCTIHHOTO iCHYBaHHS.

Peaxyisn  canocemysanns — peaxiis TNpPHETHAHHS TaloOreHy JA0
opraHidyHoi cmonyku abo 3aMimeHHs aToMiB y ii MoJekymai Ha
ATOMH TaJlOTEHY.

Peaxyis ciopamayii — peaxuis TNpHUEIHAaHHS BOAM A0 CHOJYKH.
Peaxyis ciopyeanns — peaxuiss NPUEJHAaHHS BOJIHIO 10 CIOJYKH.
Pearxyis Oeciopamayii — peaxuis BiJIIENJEHHS BOAU BiJ CHONYKH.
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Peaxyisn Oeciopyéannss — peakiis BiAUENJICHHS BOIHIO BiA CHO-
NYKH.

Peaxyis ecmepugixayii — peakmis MiX CHUPTOM 1 KHCIOTOI 3
YyTBOpPEHHSAM ecTepy i BOIH.

Peaxyis 3amiwennss (B opraniu"iii ximii) — peakuist, y sgKii
aTOMHM B MOJEKYJlaX OpraHi4HOl CHOJYKHM 3aMillyHOThCs Ha 1HIII
atoMu abo rpynu aToMiB.

Peaxyisn  i3omepuszayii — peaxmis, mix Yyac sAKOI YTBOPIOETHCH
i3oMep BUXIOHOT CMONYKH BHACHIJOK HmeperpynyBaHHsS aToMiB abo
KpPaTHUX 3B'A3KiB y MOJIeKylax.

Peaxyis Himpysanns — peakiis 3amimeHHs aTtoMmiB [igporeHy
B MOJeKyJsi opraniuynoi cnmoiayku Ha HiTporpynu -MO,.

Peaxyis ~ nonikomoencayii — peaxkuis yTBOPEHHsS IHoJiMepy B
pe3ynbraTi B3aemonii yHKHiOHaNIbHUX TPyN MOJEKYJI MOHOMeEpa,
sKa BigOyBaeThcs 3 BUIIJNIEHHSAM BOJU, aMOHiakKy abo iHIIUX HU3b-
KOMOJEKYISIPHUX CIONYK.

Peaxyis  nonimepuzayii — peaxkmis yTBOPEHHs TMoJdiMepy B
pe3yiabTaTi MOCHiZOBHOTO CHOJYYEHHS MOJEKYyJl MOHoMepa 3a
PaxyHOK pO3pHUBY I-3B's3KiB.

Peaxyis npueonamns — Te came, IO # peakuis cHnonydeHHs (B
HeOopraHiuHid ximif).

Peaxyis xnopysamnss — peakliss NpPHUEAHAHHS XJOPYy 0 OpraHiu-
HOT cmonyku abo 3aMilm[eHHs aTOMIB y il MoJeKkyJi Ha aTOMH XJI0pY.

Cucmemamuuna — HOMEHKIAMYPA — cucTeMa Ha3B pPEYOBHUH, SAKI
BKa3ylTh Ha IXHIH ckuax i OymoBy.

Cnupmu — TOXIiJHI BYTIEBOAHIB, y MOJIeKylaX SKUX OoIuUH abo
Kinbka atoMmiB ['igporeHy 3aMimeHi Ha TiJPOKCHUIBHI IPYINH.

Cnignonimep — pedYoBHHA, sKa yTBOPIOEThCSI B peakuii moxime-
pu3anii 3a yyacTio ABOX CHOJYK (MOHOMEpIiB).

Cmpykmypna  i3omepis — 130Mepis, 3yMOBJEHa pi3HOI IOCIIi-
JOBHICTIO CHOJIyYEHHsS aTOMIB y MOJIeKyJlaX, a TAKOX Pi3HUM HOJO-
KEHHSIM Y HUX KPaTHUX 3B'A3KiB, QYHKLUIOHAIbHUX TPYII.

Cmynine  Kpucmanivnocmi — 4YacTKa TMoOJiMepy 3 yHOpsSAKOBa-
HUM PO3MIiiHEHHSIM MaKpOMOJEKYI.

Cmynine  nonimepusayii — KiJAbKiCTh €JIEMCHTApPHUX JAHOK y
MaKpOMOJEKYJi HoliMepy.

Cycnenzis. — CcTpylWleHa cyMim piguHU 1 Hepo3duMHHOi B HIii
nobpe moapidHeHoi TBepaOi PEYOBHUHH.

Teopis, — CYKyNHICTh y3arallbHIOBaJIbHUX IOJNIOXEHb y HayIli,
sKi BifoOpaxaTh BIJHOMEHHS 1 3B'SI3KH MiX pakTamMu, 00'ekTa-

MH, ABHIIAaMH.
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Tepmonnacmuuni  nonimepu noxiMepu, sKi micias HarpiBaHHSA
i MOMaJdbUIOTO OXOJNOAXKECHHS 30epiraroTh CBOI BIACTHBOCTI.

Tepmopeaxmueni  nonimepu

noximMepu, sAKi micias HarpiBaHHA
i MOAAadbmMIOr0 OXOJNOJJKCHHS BTpPavyalTh MIACTUYHICTH Ta OEAKI
iHII1 BIACTUBOCTI.

Tpanc-isomep — cmonyka, B MOJEKyai sikol aABa 3aMicHUKH abo
IBi HEeBHI rPynu aToMiB nmepeOyBalTh N0 pi3Hi 6OKM Big moaBiiiHO-
ro 3B's3ky abo MOBEpPXHI HUKIY.

Tpemunna cmpyxmypa 6inka — Gopma Moyiekynu Oinka, sKka
YyTBOPIOETHCS BHACHiZOK 3TopTaHHsS abo 3akpyuyBaHHs cuipaini
HOJNINMEeNTUAHOTO JaHIOTra B Ki1y6ok (rmodyny).

@Denin — ByrineBogHeBUM 3anumok CeHs-.

Qepmenmu — OiNKU, SKi € KaTallizaTopaMHM XIMIYHHUX peakmiid.

Opaxyii — cyMmimi pedYoBUH i3 OJIHU3BKUMH TeMIepaTypaMu
KUMiHHS.

DynxyionarvbHa (xapakmepucmuyua ) epyna — TpyIla aToMiB y

MOJIEKYyJiaX CIOJYK MEBHOTO KJacy, sKa 3yMOBJIOE IXHI XapakTep-
Hi XiMi4Hi BJIacTHUBOCTI.

Hukn — 3aMKHEHHUW JTAHUIOT 31 CIOJNYyYEeHUX aTOMIB.

Huknoankanu — HacuU4YeHi BYTIEBOAHI, MOJEKYJIH SKHUX MAaKTh
HUKIi4HY OyZnoBy.

Huc-izomep — cmonyka, B MOJEKyJi sikoi nABa 3aMicHUKH abo ABi
HeBHI rpynu aTtoMiB mnepebOyBaloTh MO OAMH OiK BiJ MOJBiIHHOTO
3B'A3Ky a00 MOBEpPXHI LUKIY.

Yemeepmunna cmpykmypa 6iika — €IWHUN KOMIIJIEKC i3 Killb-
KOX ThnoOyn Monekyn Oinka, sKUH BUKOHYe mNmeBHY (QYHKIilO B
KUBOMY OpTraHi3Mi.
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[MpeaMeTHUU MOKaXKUMUK

A

Angenin 259
Ankanienun 78
Anxanu 36
nooyBaHHs 98,99
i3omepis 36
Ha3BU 37
¢hi3muHi BmactuBocTi 44
XiMi49Hi1 Bi1acTUBOCTI 45
Ankenu 66
BJIAaCTHBOCTI 72
nobyBaHHsa 98
i3oMepis 68
Ha3BU 67
Anxinu 80
BJIAaCTHUBOCTI 81
no6yBaHHA 99
i3omepisa 81
Ha3Bu 80
Ansnerigun 156
BJIacTUBOCTI 158
nobyBanHsa 161
i3oMepisa 157
Ha3Bu 157
Anpperigua rpymna 156
Awminoza 211
Aminonexktun 211
AmMinu 232
i3omepisa 233
knacudikamia 232
Ha3Bu 233
¢i3uuHi BmactuBocti 237
XiMi4H1 BaacTuBOoCTi 238
Aminorpyna 232
AMinokucnotu 244
i3omepis 246
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knacudpikania 245
Ha3Bu 245
¢i3uuHi BmacTuBOCTi 247
XiMigHI
BIacTUBOCTI 248
Aninia 241
OynoBa Monekynu 241
nobyBaHHs 243
XxiMiuHi BmactuBocTi 241
AuTunetonatopu 122
ApeHHU Ous. ApomMaTHUHI
BYTJIEeBOIHI
ApomatuuHi ByriaeBoaHi 86, 89
i3omepisa 91
Ha3Bu 90
Aueruneds ous. Etun
Aneron 164

b

benszen (6enszon) 87
OynoBa Mounekynu 88
no6yBaHHsa 99
¢i3uuHi BractuBocti 93
XiMi4Hi1 BiaacTuBOoCTi 93
beunsun 118
binku 251
OynmoBa Monekyn 252
BJIAaCTHUBOCTI 254
knacudikamia 252
bioTtexuonoris 241
Binonspuuii ion 247
bponinus
MeTaHoBe 214
Moso4dHokuciue 200
ontoBokucue 175
cnuptoBe 140, 200



B

BucokxomMonekynsspHi CHONYKH
oug. Ilomimepu
BonueBuii 3B'a30k 24
Bomnoxna 289
knacudpikanis 290
npuponHi 290
CHHTETHYHI 292
ximigei 291
mTydHi 291
Bonokno
ameratHe 215, 291
Bicko3He 291
noxiaminae 292
nomiecrepue 293
Byrinas 115
razudikanis 126
rigpyBanHs 127
KOKcyBaHHSA 125
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