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LUWAHOBHI CEMUKNTACHUKIA!

Y mpoMy HaBUATRHOMY pOIi BH BHBYATHMETE HOBHIH IIpei-
MeT — XiMil, 3 AKOr0 Ai3HACTeCd MNPO PEYOBHHM, IX CRIaM,
Oyaony Ta nepersoperd. [|ig goro x noTpitHi XiviuwHi sHAHHA?

Mu xuBeMo B Yac, KOIH HAVEA XiMid Ta pesyabTaTi ii 10-
CJIKEHD € CKIA0R0H Hamoro OyTra. B monna KopHcTve-
Tecd BOJAOID, MEIOM, IVEPOM, Cifilin, ONTOM, OMICK, MOCYIOM
(MeTANeRHM, MOPIETAHORNM, ILTACTMACOBHM ), TIATIEPOM TOIIO.
Xiba MORITHBO VABHTH AKHTTA (€3 BOIH Y KHCHIO?

A cimbeske roctionaperso? Yu mMoskna 3ibpatH BHcoKi Bpo-
#&al 0BOUiB, HPYKTIB Ge3 BUKOPHCTAHHA MiHEpATBHEX A0OPHB i
3aco0iB 3aXHCTY POCITHH, OTPHMATH JOCTATHBO M'AcA, MOJOKA,
HE 3aCTOCOBVIOUH Oijl 4ac rofismi x}r;[nﬁn KOPMOBHX aobhasor?
VapiMo mimre Ha MATE Hallle KUTTA Ges HyIipe bHEX MaTepia-
MiB, CKJIA, KepaMikd, chaph, Takis, TYMH, cITARIE METATIB, MIH-
HHX 3ac00iB, mikis, MaTepiamiB 714 TOMHATTA OJATY Ta BIYTTAl
Bu mike agoragamcd, Mo Bee Ne — OPOAYVKTH XiMil Ta Ximiurol
HNPOMHACTOBOCTI?

Haperrrri, xniTHmi MoAchKOTO OPTaHiaMy CKIATAINTECA 3
PEYOBHH, AKi BHKOHVIOTH pisHoManiTHi (yHEO Ta Big AxHx
JATESKHTD HAINE JKATTA if 370p0oB'a, HACTpil, Haskanna mpaigo-
BATH, IEPEMAaraTH B PisHHX CHTYaMiAX TOMO.

OTmke, OMAHYBABIIH ITI0 HACTIPAB/ AViEe OIKABY Ta IyI0iHAY
HAVKY, BH 3MOKeTe To0pe 3poayMiTH cehe i HABKOIHITHIN CBiT,
A sHamng # qocBin poboTA 3 PEYORHHAMM, IX MPAKTHIHE BHKO-
PHCTAHHA Ta Haﬁj,rri BAMH EMIHHS H HABHYEH B IX J0CTKeHH]
OVIVTH HeOMIHEHHIM GarazkeM Bamol 0codHeTol KyJIBTYPH, OCBi-
YeHOCT], exonoriynol Ta indopMarniiinol rpaMoTHOCTIL

VBIiliTH v CBIT 3HAHE PO PEYOBHHHU TA ABHMIA, IX IEpPeTRO-
peHHd, HaOyTH BMiHHA 3100YBATH IHAHHA i CTABATHCA A0 HAX
AK JT0 HAHGIABITOL MIHHOCTI BAM TOMOMOMKE TiIPYIHAK. Horo
TEKCTH Ta LADCTPANil MOBETYTE V AHBOBIDKHY MOJOPOK Kpai-
HOIO HERIIMMUX YACTHHOK, 3 AKX CKIaTAKNTRCA PEYORHHA, 4 3
OCTAHHIX — vei pedi. 3ailicnuenm i, BH 3MOXKeTe 3aCTOCOBY-
BATH OTpHMaHI 3HaHAA, 100 obepiratn mpupogHi GaraTcTa:
OOBITPA, BOTY, [PYHT, JICH, AHTTA HA ILTAHETI, JKepena pedo-
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BHH i eHeprii. BimomoeTi mpo HETTA Ta JiAMBHICTE BHIATHHX
VIeHHX, 9K 3podHTH BaroMui BHECOK ¥V POIBHTOK XiMidnol
HAVKH, CTAHYTE LA Bac NPHKTAJOM TpateniodHoCTi, Halomer-
AWBOCTI B TOCATHEHHI MeTH, 3paskoM BifilaHocTi cBOIl cupasi.

XiMia — Hayka excmepuMeHTanbsHA. B mepexomacTeca b
MbOMY, OCTIIAYIOYH Ha YPoKax [ BAoMa BIACTHROCTI pEYOBHH
I Ix mepeTBOpeHHA.

HE KopHeTYBaTHCS TiAPYIHHKOM?

CroodaTky YBa/KHO MPOYMTaliTe NepeMOBY H NeperTanbTe
amicT. ¥ KoskHOMY maparpadyi miciis HABH TEMH_BMIEHO pyO-
pUEY <« Onanyeasuiu 4o memy, 64 3IMoNcemes» . Bona sopi-
EHTYE Bac HA Te, [0 MAE CTATH PEIVABTATOM 3ACBOCHHA MaTe-
plany YpoRY, HANLTHTE Ha YCBIAOMIeHe HOTO 3ACTOCYBAHHL

Y rekeri maparpada NojaHo SANHTAHHHA, 32 J0IOMOTOK
AKHUX BH 3MOMKETe TIPHTAJATH BITOMHH BaM MaTepian 3 Kypcy
IPHPOAO3HABCTEA i TOTTHOUTH CBOI 3HAHHA Mi[] 4ac BHBYEHHA
xiMil. [lponoHyoTEca TakoK 3aBAAHHA Ta peKOMenaanii momo
BHKOHAHAA Mab0paTOpPHEX AOCHIAIB | mpakTHIANX podiT.

V pybputti «3asdanna daa xoumponio auans> BB vmi-
meHo 3anHTAHHA, BIPaBH, 3a/4a4i, mojgaHi 3a 3pocTaHHAM
ckAaHocTi. BUkoHaHHA IMX 3aBAaHb JONOMOMKEe 3 ACVBATH,
AKHH MaTepiad BU 3acBOLTH MOBHICTIO, 4 AKHIT HeoDXigHO mO-
BTOPHTH, FIAGIIE VCBIOMHTH 200 BHBYHTH 3aHOBO.

Pybtpuka <Ilidcymosyemo sustenes & TANLTHTE Bac Ha
OCHOBHI TMATAHHA, BHCBITIEHI B TeMi, Ha AK1 HeoOXiAHO 3BEp-

HYTH yBary.
Ilicta meaxmx maparpadis ymimeno pyopuky <Hixaeo
FnaAmu > , AKA CTIPUATHME POSMHPEHHAID H NOTTHOIEHHIO

3M00VTHX 3HAHE.

Buronawna «1oMantHix gocnifgins v pyopuni < Jocaiowcy-
eMo edoMas ” HABYMTH BAC CIIOCTEPITATH, ONHCYBATH XiMivHi
ABHMA, CAMOCTIHHO PoOMTH BHCHOBKH, BHCIOBIIORATH CBOI

CYIKEHHA.
DTH'.'.'E‘,, POIMMOYHHAEMO AHAHOMCTBO 3 HOBOW JLT4 Bac HAY RO

Asmop



BCTYII

§ 1. Ximia — npupogHM4a HayKa. Pe4yoBuHN
TaiX NEpEeTEOPEHHA B HABKONIMLUHbOMY CBITi

& OnanyBaBLUW IO TEMY, BU SMOXeETe:

» NHazueamy NpeaMeT BHRYEHHA XiMIl;

s 3HAM, WO XiMig pasoM 3 IHIMHMEA OPHPOHIYHMH THC-
nUILTiHaMu popMye HidicHe VARIeHHA NPO CRIT;

o POIYMiMY TOHATTA <PEYOBHHA, <TIEPETROPEHHA PEYORHITS,;

o YMIMU Xapaxmepusdyeamy IHAYeHHA XiMIT I8 KATTA |
OPAKTHYHOL JiAABHOCT] O HHHE;

s NOUAMH HOPMYEANL BMIHHA CIIOCTEPITATH PEYOBHEHN Ta iX
XiMi9HI HepeTBOPEHHS,

o OUiMIOsAMU BAATHBICTS | MIHHICTS XIMIYHHX 3HAHE.

MeeameT xamit. Kype nprEpogo3HaBcTBa, AKHI BH BHBYATH
paHiire, MATOTYBAB TATPYHATA 10 COPHHHATTA Jy:Ke I[iKaBol,
BAAKTHBOL AMA KHTTA JOOAHHH HAYKH NP0 PEUOBHHH Ta IX
nepersopennd — XiMil. Bona, gk i reorpadia, disura, acTpono-
Mig, Hiororia, ekomdorida, oMoMarac 3poayMITH TPHPOIHI Tpo-
I[ecH, 1110 Eiﬂﬁ}FBﬂBJTECH HABKOJ0 Hac. XiMid cuprsac piﬁHnﬁiq—
HOMY Mi3HAHHIO PEYOBHH, AKi BiirpaioTh 0COOMHBY pOIb B
icHYRAHHI AHTTA HA HaANTii MIadeTi, a TAKOM THUX ARHIN, MO
MIKaBIATE J0/el, 3 METOID 3MIHE caMix cebe Ta HaaroTeoOp-
HOTO BILTHBY Ha TPHPOAY, sbepemkerHda il mepBosgaHaocTi if
HENOBTOPHOCTL



BCTYIIL

Cy4acHe 3HAHHA TPO TPHPOLY TOMATAE B TOMY, 100 3HATH
i PO3YMITH TPH B3aEMOTIOB A3aHi Mik cobO0 CBITH:

1) mikpocsiT — cBiT 06'ekTiB Ay7Ke MaTHE poaMipis (£10-8 m);

2) MakpoceiT — cBiT 00'€KTIB cepegnix posMipis, mo oTouy-
oTE ToaHay (10-8—107 M);

3) MeracmiT — cBiT riraHTCEKHX poamipin (=107 M).

¥ el mi it moGyRoBaHi 3 9ACTHHOE, AKI YTBOPIOIOTS JKHBY i
HEKHBY TPHPOAY, iCHVIOTE HESATE/KHO BiJl HAC i DPOABIANTHCA
V BHIVEAT pedoBHEH abo dismuroro mona. Joonor M. M@, Peii-
Mepe acan: <. Hayka mame mTy4no noginena Ha THCHAILTIAHA,
HACIIPABIi K [1e ¢{HHA CHCTEMA 3HAHB | DayenHs CBITY».

HAx paM yiKe BifloMO, IPHPOJO3HABCTBO iHTETpyE iH(OpMa-
1ito npo 6YA0BY, BAACTHBOCTI i TIepeTBOpEHAd, Mo BiAOyRa-
0TheA B puapoai. Disuka BUBYae cHIK Ta IX mepeTBOpeHHd,
Hiomoria — wHBi opraHiaMu Ta IX mepersopenHA. XiMiT x —
pedoBHEM Ta iX mepersopennd. OTie, mpeIMeToOM BHBYEHHS
XiMii € peuoBHHHA.

% Ximia — mayka mpo pedoBHHH, iX ckiam, OVA0BY, BJac-
THBOCTI H MepeTROPeHHA.

Lllo o3HA4AE NEPETBOPEHHA PE4OBMH? Pocmmmn mix gac
hoTocHHTE3Y BOWPAOTh BYTIEKHCANN Ta3z i BoAY, Ha cBiTai
VTBOPIOIOYH TII0K03Y Ta KHceHb. [ Mi0K03a, ¥ cBOIO 4epry, Moke
MepeTBOPINBATHCA HA CAXapo3y (IVKOP ), KPOXMATh, MeTI0sy
(ETTROBHHAY ).

Jomma guxac kicHeM, Mo MicTHTheA B NosiTpl. B 1 opra-
Hi3Mi BiA cIIpHAc NepeThopeH D KHPIB, OiMKiB, BYTIeROIIB, IO
MOTPAILIANTE 3 [AKE0, Ha IMPOCTill PeYoBHHH, AKi 9epes JekiThka
CTail VTBOPIOIOTH KiHIEBi MPOAYVKTH — BYTVIEKHCIHI Ta3 i BOy.

Ha i cToauux BogoiiM pemTKA POCIHH | TBAPHH MepeTBO-
PIOIOTECA Ha Tas MeTan. ¥ menwdax Yopuoro it Asopcekoro
MOpIB TAK CaMO VTBOPHIHCSH MeTAHOTIIpaTH, AKi € alwTepHa-
THEHHM JAepeaoM eHepril.

Vel pHIEOTTHCAH] TEPETBOPEHHA BIIDYBAIOTECA B TIPHPOT-
HUX yMoBax. (JHak IX MOoXHA cocTepiraTh i B madopaTopHAX
a6o moHYTOBUX YMOBaX.



BCT¥II1

[Iposenemo demoncmpauiini docaiou,

Hocmaia 1. Hacwmamo ta jao npobipks BIIOMY BaM 3 TIOOVTY
XapuoBy comy (HaTpill rinporemkapboHat) i KoIEMo oirTy (BOT-
HHI PORYHH €TAHOBO! KHMCJIOTH). 3aKpHEMO TIPOOIPKY KOPKOM 3
ras30BiABiTHO0n TpyOKon, KiHellsb AK0I ONVCTHMO B CK/DIHKY 3 Ball-
HAHOIO BOAOW (BOJHHH PO3YHH KB rizpokcuay) (puc. 7).

% CnocrepiraiTe 3a amiHamMe, Wo Biadysa TS,

Puc. 1. Baaemofia xapioeol
COMTH 3 OT[TOM:
1 — npobipra; 2 — Kopox;
3 — ragoBiABiNHA CEIMHA
T TEZL

o6 caMocTiiiao 1aTH TOACHEHHA COOCTEpekKeHHAM, TIPH-
rafgaiite 3 OPHPOINIHABCTERA:

Lo HA3WBAKTE ABMLLAMK A WO Take XimidHi asuvwa?
Aki oanakn Toro, Wo eigdynoca ximivHe nepe- 4 4
TEOPEHHA? T

Ulo, HAa paw nornag, € A0KA30M YTBOPEHHRA
BYrNeKMcnoro rasy?

Adocnia 2, BukonaeMo Jocmiji, Ax\i Lmo-
CTPYE AMIAY 3abapBiIeHas iH;umaTnpinl V pisHHx

cepenonimax, Hammenmo y asi mpobipku oner abo a
CiK MIMOHA | B KOMKHY 3 HHX TI0 9epai AojaMo 4 4
JeRiThKa Kpanels PpO3YHHIB IHIHKATOPIBE: Mak- [ ]

MyCY I METHAOBOTO OpaHKeBOTO (puc. 2 a).

Puc. 2. 3nina zabapeicHHA
IHIMKATOPIB ¥V PI3HUX cepeORHIAX:
@ — KUCAOMY; § — JTYEHOMY

(]

I Induxamop — peuoenHa, aka aMiHKE 3a0apBIcHHA B PI3HAX ce-
PEAOBHITAX.




BCT¥II

@ [NMOACHITE CNOCTEREXEHHS.

3miammo pegosrnn, Hammemo v asi mpobipku posdinH ayTy
abo xapuyoBol cofH i 3HOBY 00 9ep3i J0jaMo iHTHKATOPH

(puc. 2 6).

MopiBHANTE CNOCTEPEMXEHHR.
MNoaymainTe A NOACHITE, A2 B NOOYTOBMX YyMOBAX BW 3yCTRIYae-
TECH i3 NEPETBOPEHHAM PEHOBMH.

SHAYEHHA XIMIT ON8 NIOAWHK TA LIHHICTE XIMIYHUX 3HAHbB |
BMiIHb. (Dpaanyspxuii npocsitiuk J. [linpo oxapaktepusypan
sHaueHHA Ximil Tak: «Hkiil cdepi yymogiliHHX MHCTENTE He
noTpibHi 3naHHA XiMil? Y MomkyTh obiliTHca Ges Hel semie-
pob, Meranypr, apManesT, Jikap, 30J0THX CIpaB MaicTep,
YeKaHHUK MoHeT?» A nepimi kocMonasT 10, Farapin, oninm-
HYH 3HA9eHHA XiMil 114 croel npodecii, ckasan: «M#u, kocmo-
HABTH, 32 XapaKTepoM HAmol mpodiecii, MOAITHBO, 9acTillle HiK
OVAb-XTO CTHKAEMOCA 3 XiMi€o B yeix ii ayoaiiiaux npoasaxs.
Lli 1pa BHCAOBRIIOBAHHSA AOCHTE IIOBHO OKPECTI0I0Th 3HaYeHHA
XiMil B KHTTI TI0IAHA,

JAaBHA T0H, MIYKAIOYH MaTepiain 1 CIopy/DKeHH AHT-
Ma Ta MPOAYETH XapuyBaHid, MPHCTOCOBYBATHCE A0 MKHTTH B
MNEBHOMY CepefOBHIL i BOJHOYAC BIVTHBAIH Ha JoBKinIA, Bonwr
BHEOPHCTOBYBATH XiMiuHi TpollecH, AKi Hy10 BIATO 34 OCHOBY
MaHOYTHIX TOTYXHAX BHPOOHHIITE, TOB'A3aHHX 3 POSBHTEOM
HaVKH-9apisemIi — xiMii. Tak suAsK™M XiMivai sBHpo6HUITEA:
BHILTABKA YOPHHX | KOMTBOPOBHX MeTANIB (puc. 3 ), cKIa; CHHTeS

Puc. 3. Meraryprifinnii koMbinar
+ AAOBCTAT B



BCT¥II

PIAHOMAHITHHX OPraHiYiuy PEYOBHH | MATEPIATIE 3 HHX: Kay9y-
KiB, TYMH, TJIACTMAC, BOJOKOH, JaKiR, (hapd, HapBHHKIB, MUHHIX
3ac0o0iB; mepepoika KanM SHOTO BYTIAL, IPAPOIHOTO TA3Y, Had-
TH il HaTONpPOAVETIE (puc. 4); BHPOOHANTBO NEMEHTY, Kepa-
MiKH, GETOHY Ta 3aTi300eTOHHAX KOHCTPYKIL, BUpobis napdy-
MepHOI TPOMHCIOBOCTI il KocMmeTHYHHX 3acobis; dapMaies-
THYHA IHYCTPiA Ta BUPOOHHIITEO XAPYOBAX MPOAVETIE (Xapdori
A0OABKH, MaprapiH, OiMKOBa iKpa, MOJOYIHOKHCTI TIPOYKTH ),
MiHepaabHHX o6pHB, 3aco6iB 3aXHCTY POCTHH, KOPMOBHX /100a-
BOK JIJIA TBAPIH.

Hymi yeninrao possHBaoTeeA Taki ramyai XiMil, a8 KpHCTa-
JOXIMifg, MeIHYHA XiMid, 3e/leHa XiMid,

OT:ke, XiMig — 1e PeYOBHHH T4 9BHMA — BCe, [0 HAC OTO-
qye. e peyosin, AKI VTROPIOOTE KAITHHE i OPTaHH POCJIHH,
TBapud i moauin, Le nporecy, mo nopeakyac BinGyBaloThCA B
#uBHX opraniamax. lle ripesri mopoau i minepanw, Boma ¥
MOBITPA, 3 AKAMH BH YacTEOBO O3HAHOMHIMCA B KypCi IIpHpo-
aoauascTsa. lle pedi, SKiMH MH IIOJEAHO KOPUCTYEMOCH.

Xinmig — 1e Hame CTABTEHHA {0 TPHPOIH, CTIOCiO AHuTTA, 106-
pobyT. XiMiuHi SHAHAA TepeyciM JOMOMAraioTs JTIOIHHI 3p03Y-
MiTH cede, XiMIYHHIT CRIAT KTITHH AHBHX OPraHiaMiB, IHHY KAT-
TA ROKHOL JT0JAHHH. BOHK po3kpHBAIOTE HAM CBIT PeY0BHH 0CO-
HucTol TirieHH, 0MOMaraloTs YesimoMuTH notpefy B shepeskerHi
BIACHOTO 3/I0POR'd, 30epemeHi if oXopoHi ToBKiATA (puc., 5).

Bupuennsa ximii cripigae po3nuTEY iHTeNeKTY, KPHTHIHOTO
H TBOPYOrD MECTAEHHH, (POPMYBAHHIO 3IATHOCTI /10 MOITYKOBOI

Puc. 4. KpeMeHIyILENH Puc. 5. ¥abepexxa Yoproro
HathTomepepod HAH 3aB07T MOpH



BCT¥II

Ta JOCTTHHIEKOT poOoTH, pO3E'A3aHHI0 HARYATRHUX | JKUTTE-
BHX npodaeM. THM BoHa IiHAA T8 KOMKHOTO 3 HAC i € CKIAT0-
BOIO VEPATHCBEKOT HANIOHATBHOT KVIBTVPH.

& NIACYMOBYEMO BHBYEHE

Ximia — Hayka npo pe4oBUHK, TX cknan, Bynosy, BNACTUBOCTI
N NepeTBOpPEeHHA.

Ximia — Hayka, AKa pasomM 3 iHWKMMK NPUPOSHWUYMMEK OMCLMN-
niHamu GopmMye UinicHe yHBNEHHA NpPO CBIT, NpUpoay, B2ae-
MO3B A3KA MiX PEYOBMHAMW TA ABULLAMMK, CYTh AKX NONAAE B
NEPETBOPEHHI PEHOBKH.

KiMi4HI 3HAHHA CNPWAKNTE POPMYBAHHIO 3aranbHOl KyNbLTYPH
ocoBWUETOCTI, WO NPOABNAETLCH B il CTABNEHHI 00 PEYOBWH,
YMIHHI X 23aCTOCOBYBATH B PISHWUX MUTTEBMX CUTYALAX, pO3y-
MiHHI Ta NidHaeaHHi cebe 1 HABKONWLLHLOMD CBITY.

Ximia — ue pe4yoBMHM Ta ABMLLA, Le BCEe, WO HAC OTOYYE.

w SABJAHHA JJIA KOHTPOTH) 3HAHB

1.

OnNuwiTe, AKy iIHQOPMALIKD NPO XiMiD AK NRPHUPOOHKYY HAYKY BM
OTPMMANK HA YPOLL.

Hazgitk, WO € NPeoMETOM BUBYEHHSA XiMil.

Haeegite npvknagM peyoBWH, 3 AKMMK BW 3YCTRIHAETECH B
NOBCAKOASHHOMY XMTTI.

Q6rpyHTYiATE, AKE 3HAYEHHA ANA BAC OCODWUCTO MAIOTL 3HAHHA
NPO PEYOEWHK TA IX NEPETEOPEHHA.

Bucnoeite CyaXeHHA NPO LIHHICTE XiMiYHWX 3HaHL | BMIHHA TX
3aCTOCOBYBATH.

§ 2. KopoTtki BigpomocTi 3 icTopil ximii

& OnanyBaBLWN Lo TEMY, BH SMOXETE:

L

anami TOXOKeHHA HASEH HAYVKH, 4 TAKOAK iMeHa BYe-
HHUX, TOCTIMENHA AKHY CIPOCTYRATH NDOMUIKOBI VAB-
JTeHHA B XiMil;

Ppo3yMimi eBOIIOND CTAHOBIEHHA HAYVEH;
XAPAKMEPUIYEAMY €TANH ICTOPHYHOTD PO3BHTRKY XiMil;
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BCTY¥II

* APTYMEHTORAHO ROACKIOGAMY TIOIUTUBHI H HeraTHBHI
OAHAKH KOMKHOTO eTamy, IX polb V M0JalhlIOMY POS-
BHTKY XiMI4HOT HAVKH,

o BUCIOGTIOGAMU CYJNCEHN TIPO; SHAYEHHA KOKHOTO 3 eTa-
MiB LA DOJATBINOTD POABUTKY HAVEH, MPAKTHYHE CIIPH-
MYBAHHA XIMII, PO3BUTOK cVYacHO! XiMil

3arPonXEHHA HAavkW. JlocaigHuk| XiMil BRamaIOTh, WO 14
HAyKa JyiKe fasid, 3anodatTkosada 8 CrapoaasiaeonMy C€THITTL

Tepumin «xiMigs OTOTOKHIOETECA 3i cloBaMH (< XeMids, «Xy-
Mas), AKAMH CTApOJABHI ETHITTAHH Ha3HBATH CBOIO Kpaimy.
B yxpaincwkiil MoBi BiH acomiloeTbeA 3 TOHATTAM <TYMYCH,
M0 O3HAYAE «3IEMIA», <TPYHT, ¢HOPHHI».

(Dpannyseruil yaennit-xiMix [I. beprno spaman, mo «xi-
Mifg — Ile €THIIETChEEe MHCTENTRO, OB d3aHe 3 MepeTHOPeHHIM
OpOAYKTIE 3eMHHX HAJIPS.

MNowykaidTe B niTepatypHux oxepenax Ta lHTepHeTi, AK Hasnea-
ETbCH LA HAyKa MOBaMK HWWX HAPOLIB, | 3icTaETe 3 yKpaiH-
ChKOKD HA3BOKD.

I copaspi, cTapogasHi eTHIITAHA BOMOALTH peMeciaMH, Mo
IPYHTYBAMHCA Ha nepepodii Tipeskux mopix i Minepanis. [lig
yac Takoi nepepofKn BigdyBaTHea HaiipismoMaHiTHITT XiMiyHi
nepersopentsd (nponecu). B €runti sMinn godysata pymu if
nepepotaaT IX. MeTar, BHILTABIEH] 3 PV, BHKOPHCTOBYBATH
1T BHPOOHWIITBA PISHHUX 3HApAML Tpaii Ta npukpac. o6
3ATOOITTH PIKABIHAIO METATY, TPUKPACH 0BeTipHo 0O pobiisam,
MOKPHBATH eMATAMHE H TakaMu (puc. b ).

i
Puc. 6. Illpugpacy cTapoJaBHIX ETHIITSH
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BCTYIIL

OEpiM YHCTHX METATIB — 30J0T4, cpifina, pTYTi, CRHHITIO, —
ETHITAHH BMITH BHTOTOBAATH CILIABH, 30KpeMa OpOHSY
(cnmas Mini 3 omoBoM, ckman — 94,65 % wigi, 5 % oxosa,
0,35 % docdopy).

Horenep abepircsd erHmeTCEKHI pernenT BHTOTOBJISHHS
CKJIA; CYMITI MOPONIKIR KpeMHeseMYy, BATIHAKY il cOAH Harpisa-
naca Ao naasmernd. Jaa miadapOoByBaHHEA CEIA A0JABATH
nopomok Mataxity. HeaMinmow mpiimiaa 10 Hac TeXHOAOTIA
BHPOOHHAITEA KepaMikH, TOHYApHAX BAPoOIB. ¥ KoKHOMY €TH-
HNETCHKOMY MOceleHHi OVIH MaicTepHi, ¥ AKHX BHIIABIAIH
CKJIO, BUTOTOBIANH KepaMidai BHPOOH Ta NpsKY 118 TKAHWH.
Jna papOysanng TRAHHH BHKOPHCTOBYBATH MiHepaTsHi Haps-
HHKH, 30KpeMa Manaxit (3enenwii ), hepym(11l) oxcng (gepro-
HAit), Byrinnga (gopumit), kympyM(1l) okcup (cumiii, GraknT-
Hait), mmoMGyM( 1) orcHg (AoBTHID).

ARTHYHHI cBIT YMIB 3acToCOBYRATH TIpotec Hpojinkg. 3a
fiaraTo BiKiB 10 Hamoi EPH JIOAH SHATH H 3aCTOCOBYRAIH CII0-
coOM MKYBAHHA MiHepaTaMH: MaiaxiToM (mojipifHeHHi Maia-
XiT HAKJTAJaBCH HABKOJO OYeil 3 METOI0 JiKyBaHH:A), Ha3aabTo-
BoI0 cMoaol. Bukopucrorysamics i kocMeTHYHI 3acodi.

HocTigaukH cTRep/KVIOThH, Mo B Kpaimax Aazil (lmmig,
Kuraii) mMaiizke 3a 3000 p. 1o H. e. KOPHCTYBATHCH TATEBAHIY-
HHM efeMeHTOM, PO MO CBiT9aTh APXeoaoridal aHaxigrn —
cpibni BUpoOH, TyKe TOHKO i piBHOMIpHO BKPHTI 3010TOM.
Heno misaime HyI0 BIAKPHTO TEXHOIOTIID BATOTOBIEHHS TTOP-
HeAHA i mamipycy.

OT:ke, TOACTBO HA 30pi CBOTO PO3BHTKY YacTO KOPHCTVBA-
nocd XIMIYHIMHE PEYOBHHAMH Ta NpollecaMH, Aki BinGysanucsa
3 HuMu. llpoTe XKoAHHX HAYKOBHX VABIEHE IIPO CKIA] pedo-
BUHH T2 Ii MePeTBOPERHA B CTAPOAABHROMY CBITI He OyI0.

Mepriogu PoseuTy ximil. Ha mouaTry Hamoi epit «eruneTceke
MHCTeNTBO: momupHaIocd B I'pertii Ta Pumi, a DaraTo KHMAOK
Anexcanmpiiickkol Hibmiorexn morparmano Ao apabis. Poammac-
POBYIOYH 3aMHCH ITHX KHHT, V AKHX OMHCYBATHCA piaHoMaHITHI
npornecHd, apadW HasBamM 9yA0AiHHI MepeTBOpeHHS arviMieo
(a1 — NMpoROBEKUBAHHH apabeskril mpedike). B ictopio pos-
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BHTKY XIMITHOI HAVEH I€H Iepiojl po3BHTKY 3HAHb MPO Pedo-
BHHH Ta IX MepeTBopeHHd BRIIIOE 9K arviviviii,

PoseuTORK pisHoMaHITHHX peMeces JaB MOMITOBX A0 MOMIy-
kiR «ditocodcbKoro KaMeHdas, 3a JOTOMOTON AKOTO HIOGHTO
MOKHA TIEPETBOPIOBATH OVAb-AKHI MEeTan Ha 30J0TO, BILTI-
KOBVBATH XBOPOOH, MPOAOBAYBATH BiK MOJHHH 4Yepes oMo-
TMOAEHHA OprafisMy H HapiTh gocartd HescMeprd. Hlyramma
criocobis mepersopeHHa HYAB-AKMX MeTaNiB HA I0J0TO Ta
«(pimocodhebKoro KaMeHa» CTATO0 HANTOIOBHIMMOND MEeTOI0 ANXi-
MIKiB (puc. 7).

Anximivnumit nepioa Tpuea yipojgonx [V-XVI er. 3a neit
yac HarpoMagmrocda Gesnia sigomocTedi i hakTis npo xiMigwi
PEYOBHHH, BIIKPUTO HAraTo HOBHX, JI0 ILOTO NE HEBIJOMIX
PEYOBHH, 3700VT0 BeTHKHI TPAKTHYHWH | eKcIepHMeHTAE-
HIH AOCBIA pobOTH 3 HHMH, 3aTOYATKOBAHO BHPOOHHIITEO
mikis, lpore ximii ax #Hayku Toxi me He HVTO, a icHyBATH
TIIBKH PO3PISHEH] XIMIUHI 3HAHHA, 0 MepelaBaATHCA 3 TIOKO-
JIHHAA B MOKOTIHHA.

3 uacom BueHHa Tpo «dimocodebkuii KaMinbs> Geperbea
nijJ cyMHIB. L1ed mepeTBOpeHAA 0JHNX XIMIYHMX elleMeHTIE Ha
iHImi He MOTJA CTATH AilicHICTIO Yepe3 BiICYTHICTE HAVKORMX
SHAHB NP0 GYA0BY pedonnH | cnocobH IX nepeTBopen .

I mime 8 XVII ct. ¥y mpauax anrmilickkoro BYeHOTO —
thiauka, xiMixa, dinocoda P. boiina 6vio Haykoso obTpyHTO-
BAHO TMOHATTA Opo XiMiunwil enemedT #K HalapidHImy dac-

Puc. 7. Jabopatopii arxiMikie
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THHKY Ped0oBMHH, a9k Mexy il moginerocti. i gocmigmenms
BYEHOTO 3aM0YaTKVBAIH POIEHTOR XIMIiYHOI HAVKH.

Hampurimii XVI1I ct. wiMensruii xivik I'. Hltans chopmy-
MIOBAB TEOPIn ghiozicmony — Tak BiH HASHBAB HEBHIUMY, HEBA-
TOMY if HEBAOBHMY cyOCTAHTIIO, AKA MAE 3AATHICTE BHBITPIOBA-
THCA TIiT Yac HATPiBAHHA 9H BHNATORAHHA MeTamine. Humi Mu
posyMmiemo, mo Teopig ¢aorictoEy posakpHBanza IPOIECH
TOpIHHA PEY0BHH | OKHCHEHHA MeTATIB.

llpore 5 mpyriit momoruai XVIIL er. (1756) pociliceimii
vuennii M. JloMoHOCOBR ekcnepHMeHTATLHO OiATBepAHD, MO
MIpOIeC TOPIHAA Ta OKHCHEHHS TIOJATAE B CIIOMYYEHH] PeYOBHH
3 moBiTpaM. 3rogoM (1774) pamyssruii yaenmii A, Jlapyasee
BCTAHORHE, M0 CEIAI0BOI TOBITP, AKa CIOJVYACTRCH 3 META-
JaMU, € KHCeHb, ¥ TPalAax [LOTO BYEHOro OVI0 CHpoCTOBAHO
Teopimn (aoricrony, 3pobaeHo BeTHEMH KPoK v XiMil cTocoBHO
HAVKOBO OBEAEHOTO 00TPYHTYBAHHA TIPOTIECIE TOPIHAA H 0KIC-
HeHH#A; Teopin duioricToHy HVI0 0cTATOYHO BUSHAHO TIOMHIKO-
RO i TAKOIO, M0 CTOITE HA MEePeIME/Tl POSBHTLEY XiMIl 4K HAVKHA.

¥ X1X cr. xiMisg posBHBATACA AK TIPHPOJHWYA eKCTIEPHMEH-
TameHa Havka. CTBOpeHHA amoMHO-MOAEKYAAPHOZ0 SUENHS
(M. Jlomonocos, [k, JansTon) cTazo TeopeTHIHOK OCHOBOWD
I DOJATRIIOND PO3BATRY.

Monexymnapaa Teopia OyI0BH PEYOBHHH Jala 3MOTY HOHC-
HUTH (i3HYHI TPOTecH, M0 BIADYBAIOTHCH 3 PEYOBHHAMH, ATOMHA
7K TOTIOMOTTA TIOACHATH CYVTh XIMIiYHHX TpoIecis (AnM ).

Jdomonocos Muxaiine Bacunsosuy
(1711-1765) — pocilicekuil yYeHHH,
OCHOBOMOJOMHIE ATOMHO-MOJIEKYIAPHOTO
puerHA. Bigkpus i chopmymosas saxom s6e-
peskeHHa MACH pedoBHH. BucTymias 3a B3ae-
MO3B A3KH XiMii 3 (PI3HKOI0 T2 MATEMATHEOTO,
MO TOCHPHAIO CTBOPeHHID (ivHAaMEHTY
©  wosol HaykH — dpizmaHol XiMil. Yee muaTTa
NOTPHMYBABCA JIVMKH, MO CHPARKHIX 3HAHE HAOVBAE TIMBKHA
TOI, XTO BMi€ TEOPETHYHI IHAHHA 3aKPIMHTH MPAKTHKOW,

14
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@ MNpuragailTe a kypcy NPUPOLO3HABCTEA, 3 AKWUX CTPYKTYPHMX
HACTWHOK CKNA0AETLEA PEYOBUHA.

CyuacHa XiMig cTATA THATPYHTAM CTBOPEHHA OATATHOX IHYC-
Tpiil | BHpOOHMIITE INTYYHAX | CHHTeTHYHHY PeY0BHH, HEBIT eM-

HIM YHHHHKOM TIPAKTHYHOT JIATBHOCTI TIOJHEH Ta 1i JKHTTA.
HJeaki yapneHHA IpPo POIBATOK cydacHO! XiMmil BaM JacTh

cxXeMa, 300pakeHa Ha PHCYHKY 8.

{;; & dapmauesTieHa i 4

[4! |.JI. ¥ xiM e -;- e A ':-.'1 -.I:' g

Ximis ~ ® -‘."' i’ Giamna N
. noniMepis | (] Ximia

a:.-lr Tl is
Paniauiina LNy

TR Ihl.

{ Konoigna
. xiMin  Aery e o
' : J — 18

I
Tepmoximia v &

ITH"-IHE
IIHIH

HeopradiyHa w
ximin

Puc. & Ocuoexi rany3i XiMivHOT HAVER

‘ MIOCYMOBYEMO BHBYEHE

+ B icTopii po3enTky xiMii BMAINAKTE YOTMPKW Nepioaw 1 cTaHoe-
nedHs: nepwwi (IV-XV1 ct.) — anximivnmia, gpyriid (XVIl ct.) —
icHyBaHHA Teopil dnoricTony, Tpetii (XVII-XIX ¢1.) — cTaHos-
NEHHA XiMil AK HayKW, CTBOPEHHA ATOMHO-MONEeKynapHOoro
ByeHHA (M. Nomonocoes, A. Nlaeyaaee, Ix. [lankToH) i veteep-
THIA [KX=XXIl CT.) — cy4acHWin, AKMA TPHMBAE O0HKMHI.
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-

KoXHMIA nonepenHiin nepiog po3suTEY XiMmil Mas AK O0cAr-
HEHHRA, TaK | HEOONIKA.

CyyacHa ximin — ue cycnineHo 3Ha4Yylwa Hayka 3 mubokum
KOPIHHAM | BENWYE3HWM PO3ranyeHHAM CYMDKHIX NPUPOOHN-
Yyux Hayk. Boda 3abeaneyye | XMTTEAIANLHICTL MOOWHK, | CUH-
TE3 HOBWX, HEBIOOMWX | QOTENEP PEY0BMH, AKI XapakTepuay-
IOTECH YHIKANEHWM HANEpea 3a0aHMMK BNaCcTUBOCTAMM.

w JABAAHHA JJIA KOATPOJIN) 3HAHD

1.

2.

4.

5.

BuraHa4Te OCHOBHI Nepioaw CTaHOBNEHHA XiMil AK HayKn Ta 1l
NoOOAanLWOro po3enTRY.

MOACHITL, ¥ HOMY CyTh anximidHoro nepiogy. Buanayte Woro
OOCAMHEHHA Ta HeOoNiKK.

O6rpyHTyiATE 3HaYeHHs Nepwoi Teopil ximil — Teopii dnoric-
TOHY. 3'ACYWTE, 4OMY BOHA BMABWMNACH NOMWNKOBOID.
OxapakTepuayiTe 3HAYEHHA BYEHHA NPO aTOMK Ta MONEKYNK
ONA PO3BUTKY HAYKA.

Hasenite npuknagM, WO NigTEEpOXYIOTE BAXNWEE 3HAYEHHS
Ximii B HALLOMY XMTTI.

HocnigiTe 3aHaYyLWICTL Cy4acHol ximii B yCix 1l npoReax i nigro-
TYWTE KOPOTKI NOBIOOMNEHHSA.

§ 3. NpaBuna noBeAiHKKW Y4YHIB Y XiMiYHOMY
kabineri. O3HalomneHHs 3 ocOnagHaHHaM
kabiHeTy ximii Ta nabopaTopHumM nocygom

& OnanyeagLwIN L0 TEMY, BH 3SMOXETe:

L

anamy @ dompumysamuca TIPABWI TOBEAIHKH B Ximiy-
HOMY KabineTi Ta mpasux GearnexH;

anamu i nasusamu obnarHanHa kabireTy ximii Ta mabo-
paTopPHUI TIOCYT;

YMImY SUKONYBANN HARTIPOCTIMI TOCAIH 3 PEY0OBHHAMH;
yMimu kopucmysamuca 1abopaToOpHEM TITATHBOM, TTOCY-
JIOM, HATPIBHEMHA ITPILTaTaMH.

Ximinnuit xabivem (nabopatopia) WKOTH — Il TIPHMI-
MmeHHA, 7e 30epiracTbea Bee oOnafHAHHA A TPOBEIEHHA
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AeMOHCTPAINANY | :Iaﬁnpa'rnprmx AOCHIAIB, TPAKTHYIHHX
pnﬁir; HAOYHICTH (Taﬁﬂﬁui, ALATTO3HTHEA, KOJEKOil, mpiiaTm,
MOJIET KPHCTANIYHAX IPaToOK, XIMIYHHX BHPOOHHITE); TeX-
HigHi 3ac00M HaBYAHAA i XiMiuHi pearTHBH (puc. 9). PeakTasu
B xXiMiguiii maboparopil MaioTe OVTH posMilieHi B OeBHOMY
TOPAAKY, 32 TPYIAMH, 3TIIHO 3 BHMOTAMH A0 X 30epiratus.

s nosesaxaennol podoTH BHTOTOBIAIOTL HAOOPH POZIHHIB
PEYOBHH; KHCJIOT, OCHOB, COJTEH, IHIHKATOPLE, TBEPIHX PEYOBHH,

Yei pewosunn, HeoOxigni g poboTH B po3grHax, abepira-
0ThcA B madax 3a craoM. lle sassrgail oTpyiini, nerxosaii-
MucTi, BuHyxoHebesneyni, inki pesosnan. Heobepexie moso-
JUKeHHS 3 HHMH MOJKe TPH3BECTH [0 Hell[acHOro BHOAJAKY.
Tomy mig 9ac poboTe B XiMivHOMY KabireTi morpiduo goTpu-
MyBaTHCSA TeRHHX Tpanua mosefinku. lle momomoske pam
VHUKHYTH HeGe3mexH, TKa MOJKe 3aTPpORYBATH 370poB'10. AJKe
BIOPOOBK HABYAHHA BH Oyaere HaOyBaTH 3M0poB A3bepeky-
BanbHOl KoMIeTeHTHoCTI, To6HTO BUATHCA AbaTH mpo 30epe-
JeHHA BAACHOTO 3/I0P0OB' 4, 370poB’d ciM'l, DAMIBKHX mojei, a
OTHe, POOHTH CBilf BHECOK B 03[0 POBISHH HaI[il,

Tox BuBYacMo npasmIA.

fNMPABMNA NOBEAIHKKW YYHIE ¥ XIMIYHOMY KABIHETI

1. 3axoasTe g0 Kabinery xiMii Ta mabopaHTehKOl KiMHATH
THIIE 3 A03BOAY BuuTend. OAarHiTe XamaT, ¥ pasi motpedu —
JAXHCHI ORVIAPH, TYMOBI PYKABHIII.

2. lloroakTeca B KabiveTi cnokiitno, He HepiTsh v pyEH HaH-
KH 3 peakTHBAMH i TpodipKH, M0 TPHTOTOBIEH] 0 VPOKY.

3. Kopueryiirecsa noctiitnaM pobounM miciiem. 3MidoiiTe
loro AHIMe 3 A03BOTY BYHTEA.

Puc. 9. Kabiver xiMil

17



BCTYIIL

4. llpairinitre Tak, mob Ha BaMoMY pobogoMy cToml He Gy
3aMBHX pedel, OCKLUTBKH BOHH MOMKYTH MepellKoKaTH TpoBe-
AEHH XIMIYHOT0 eKCIepHMenTY.

3. Hamaraiiteca sikoHyBaTl AabopaTopHi JoCTiaH i mpak-
THYHI podOTH caMocTiitno abo B mapax 4M rpymax, aKmo e
nependadeHo YMOBAMH IX TPOBeIeHHA.

6. llogrHaiiTe pofioTy AHIIE Micad Toro, AK BH OepeBipHIH
HAABHICTL VeiX peakTHBIB Ta oGMaHAHNAL, TTPOAYMATH TLTAH
BAITHX Jid VIPOJOBRA EKCTEPHMEHTY H OTPHMAIH JIO3BLT
VUHTE .

7. CnocrepiraiiTe pesyJbTaTH BalluX JOCTKeHb i 3ammi-
CYHTEe B 30MMHT CIHOCTEPeReHH A, BIANOBLAH] pIBHAHHA peakiiii
| RHCHOBKH 3pa3y & Oicad BHKOHAHHA JOCTLTY.

8. [ligrpmayiiTe 9HCTOTY i MOPAIOK Ha pododoMy Mici.

9. JorpuMmyiiTeca IpaBil KOPHCTYBAHHA HATPIBHEMHE IIpH-
TafaM#, JabopaTopHUM MITATHROM, TOBOJUKEHHA 3 PEaKTH-
BAMH i 0O IHAHHAM,

10. 3actocosyitre samobixni sacobu nijg yac poboTH B Kabi-
HeTi XiMil: He BHKOHVITe HEHE[]EI[ﬁaT-IEHHK JOCTIIIB; He HIoXaiTe
HEBIIOMHX BaM pPEYOBHH; He 3MHBANTe PO3YUHH; He BKUBaiiTe
I’KY Ta He MHHTe TOIID.

11. [lisnaiiTecs, e 3HAXOJUTECA alfTedka Ta AKe IPH3HA-
YeHHd MeTHKAMeHTIB, Mo B Hill Mictareed. ¥ paai norpebn
KOPHCTYITTeCHd IPOTHIIOKEKHAMHA 3ac00aMH.

A tenep ozHaiioMEMocA 3 TaG0PaTOPHAM TOCYI0M Ta 00121
HAHHAM, 1110 HAYACTITIE BHKOPHCTOBYIOTECA HA YPORAX XiMil,

NasoPATOPHUMIA NOCYA | OBNAQHAHHA XIMIMHOTO KAEBIHETY.
V mrinsaux nabopaTopiax BHKOPHCTOBYIOTE AK CKIAHUH, TakK i
NOPHETAHOBHH TTOCY]L

Crani xoatu GYBAIOTE TUIOCKOTOHH], KPYTAOA0HRHAL if ROHiTHI
(puc. 10). IlnockonomHi KOIOH 3aCTOCOBYIOTE ITijl YaC HATDIBAHHSA
pegosiH. Kpyraogorri — tomi, kom moTpibHO TpHBAMHIT Yac
HATPIBATH PiMHY HA BiTKpHTOMY moays'T. Koriuwi konou cTifiki,
a OT/Ke, BOHH NMPUATHI /A TPOBEJeHHs daraThox gociiais, [x
chopMa € APYUHO [T HATPIBAHIA, POTHEHHA 260 IMIITYBAHHA
PEYOBHH, 10 TepedlYBAIOTE ¥ PISHIX ATPETATHHX CTAHAX.
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Puc. 10. Crosni kombin: Puc. 11. Croaami mocy:
@ — IUIOCKOJOHHD; & — KPYTI0I0HH:; @ — NPONIPKH B DITATHET,
# — KOHITHA i) — xiMivnHa CRISHK

Hpodipxu (puc. 11 a) — yrisepcanbamil XiMiuHmil mocy.
YHIBEpCATBHICTE TONATAE B TOMY, TI0 B HUX MOKHA 30epiraTi
faraTo pedoBHH, BHKOHVBATH OLTBIOICTE AOCTITIB, 3 AEKLTEROX
upobipok 30HMpAIOTE NPHAATH 4 T00VBAHAA PeYOBHHE. ¥ Tpo-
HGipkax MojkHa HarpisatH Oe3mocepeqHbO Ha BIIKPHTOMY
MOAYM i, TpoTe Tpeba YHUKATH KiITABOTO MOJTVM'd, OCKIZIBEH
HATPIBAHHA 332 TAKMX YMOB NPOX0JHTE HepiBHOMIpHO i Tpo-
Gipka Moxe TpicHyTH, PeyonuHa, 4Ky HATPIBAIOTE, HE TTORHHHA
mepeBHIyBaTH TpeTHHy o0'eMy mpobipku, Kopuerysarmes
npobipkaMe moTpi6Ho obepemno, JOTPHMYIOTHCE NpasH Hes-
TEKH T/ ac pohoTH 31 cKIoM.

Ximiyni cxnginu (06'emom 50—100 1 250—500 aur) (pue. 116)
BHKOPHCTOBYIOTh /A PO3YHHEHHS PEYOBHH, 30WpaHHA TIPo-
AYKTIE peaxitiii, MpoBefeHHa NPakTHYHHX podiT i AeMoHcTpa-
IIHANY Jocaigie. ¥ HAX MOMKHA BUKOHYBATH Taki cami omepa-
1ii1, 4% i B mpobipkax.

Crnani mpyoxu (dus. puc. 1) notpidni ana 3'equanua pis-
HOMaHITHONO HOCYAY il 4Yac ckIafgaHad npuiatis. Bomu
GVBAIDTh TPAMHMHA if 3IrAYTHMH, PI3HHX AiaMeTpis, IpPoOTe B
MMEITEHHEY YMOBAX HAHYACTIIE BHEO-
PHCTOBVIOTE TPYOKH 3 HeBeTHKHMH
AiaMeTpaMi Ta He [yKe TOHKAMH
CTiHKaMH,

Crnani naauury (puc. 12) npusHa-
9eHI JUTA MePeMITIYBAHHA CYXUX PEYO- poo 42 Crorswi
BHH 200 POIYHHIB. A TR
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Puc. 13, CrasaHii mocyT:
& — MipHi TP
a i — peropTa

Mipuuit wurindp (puc. 13 a) 3aCTOCOBYIOTH 7 BiAMIipio-
BaHHA noTpifHNK 0f'emMin pigna, YnM Menmuii 06’'eM MipHOTO
IHTIHIpa, THM OLTBITA HOTO TOYHICTE.

Pemopma (puc. 13 6) — HAWAABHIIAN BHA CKJIAHOTO
MOCYAY, M0 BHKOPHCTOBVETRCA B XIMIYHHX eKclepHMeHTax.
Horenep y HIM AeMOHCTPYIITE AOCHIANW, 111 4ac SKUX HPO-
JIVKTH BHIIAPOBYBAHHS MAKTh KOHICHCYBATHCS,

Hpomusaaxa (puc. 14) — ckasiHa (IIACTHKOBA) [TOCYIMHA,
JAKPHTA KOPKOM, V SIKMI VCTABJIEHO CKIAHY (IUIACTHKOBY)
TpyOKY, sirHyTY i 3aBykeny Ha kinni. [Ipuanavena jus upo-
MHBAHHA XIMIYHOTO IIOCY/Y Iijl 4aCc BHKOHAHHS AOCHiAIB.
¥ HPOMHBAIKY HATHUBAKTH JIMCTHIBOBAHY BOAY.

Puc. 15. Iopreaaviii nocy:

i — YTk a— CTYITEE 5 TOBRTEM
f — THI'ETh

Puc. 14, [IpoMueaten
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Hopueasinosudi nocyd y nabopaTopHUX YMOBAX BUKOPUCTO-
BYIOTh JIJISI HATPIBAHHS [ HPOXKAPBAHHS PEYOBHH 1 BUIIADOBY-
sanHa pixud, Haltuacrinie e nopueasnoei wawu (puc. 15 a) —
TEPMOCTIKA TOCYMHA, BHTOTOBAEHA 3 nopueasH. Oxpiu
YAMIOK, KOPHCTYIOTECH NOPUEASHOBUME CTYIIKAMM, THIJIAMHU,
TPYOKAMH, TATHYKAMU, TPUKYTHUKaMK (puc. 15 6, 6).

Hitixu xoniuni (puc. 16) vy nabopa-
TOPHUX VYMOBaX 3acTOCOBYOThL JLIf
HepeuBAHHS PLAMH 3 OCYAMHY B OCY-
JMHY, 4 TAKOXK 111 yac (PinbTpyBaHHs
cymitnei.

Texniuni mepesu (puc. 17) — npunag
IS 3BAKYBAHHA TBePJHUX PeYoBHH,

Maca gkux He nmepesmigye 200 r. [lo  Puc. 16. Mitixn
Tepesis A0MacThea Habip pIAHOBAKOK, koHiwHi

32 JOTIOMOTO) AKHX TPOBOIATE 3BAKY-
BaHH4 3 To9HicTIO g0 0,05 1.

Hlmamusu dna  npofipox  (dus.
pue. 11 a) MoxkyTE 6yTH KpyTai abo 10B-
racti, MicTaTe OTBOPH 1714 BCTABIAHHA
npodipoE.

Hpobipxompumay (puc. 18 a,c. 22) —
OpHCTPill JTa TpHMaaHd npodipok abo
IHITHY HTHAPHYHAY  TOCYAHH, 110
MAKTE HeBETHKI AiaMeTpH, WA 9aC  Pye. 7. Texuimi
HarpiBaHHA Ha BIAKPHTOMY TOJAYM'i, Tepesn
TeMOHCTPVBAHHA TocTiTin.

Aatopamopui wunyi (puc. 18 ) BUKOPHCTOBYIOT JIIA TIEPe-
MilmleHHaA TapA90To TpeiMera abo TAKOTO, MO FOPHTh, 4 TAKOK
I8 TPHMAHHA Tapadoro TpeiMeTa HaJl TMOMYM AM HarpiBHOTO
MpHAATY.

Hinameni ma aoxexy (puc. 18 6, 2) GypaloTh MeTativmi,
Jdeper'dHi i mwracTMacoBi. 3acTOCORVIOTRCA A JiCTABAHHA
TREDTHX PEAKTHBIE 3 HaHOK, ¥ AKHX BOHH 30epIiTainThes.

Joxcxa dna cnamosaina pevosun (puc. 18 r). Cama nassa
TOBOPHUTE TIpo ii HeanocepeHE OPH3IHAYEHH.
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3 GyI0BOO CIMPTIBKH, eNeKTpoHATpiBada, mabopaToOpHOTO
MITATHBA TA CIIOCODAMH KOPHCTYBAHHA HHMH BH 03HAHOMHATECS
i1 yac npakxTirgaol pobori, Hamomernueo wabysaiiTe mpakTig-
HUX YMiHE, BOHH TIOTPIOHI KOXKHALH TOAHH BOPOIOBEK HKUTT.

e
ﬂ 67:\3#\? f‘!-,/
"

Puc. 18. lpobiproTpasat (@), mumii THreasHi (0}, mmater (&), mom-
KA JUTA JICTABAHHA PEAKTHEIE (2), TOMEKA 1A CHATIOEAHHA PEUOEHH (T)

ﬁ IlIpakTHuna podora 1

Mpaeuna 6eznexu nig 4yac poboTH B XiMiYHOMY
kabinerTi. Mpuiomn nosogxeHHsa 3 naboparTop-
HUM NOCY[OM, LUTATUBOM | HArpiBHUMYU Npuna-
Aamu. Bynosa nonym’s

NMPABMNA BE3NEKKM NIJ HAC POBOTH B XIMIMHOMY KABIHETI

1. 3axomeTe B XiMiunwii kKaGiner (madopartopiio) mume 3
MO3BOY BYUTENA. ByIbTe MAKCHMAIBHO 30CePeKEeHHMH, TI06
He poaluTH XiMiuHWi mocy abo He MepeKHHYTH BHAAHI 7T
MpOBeeHHA J0CTI/IJKeHb PeaKTHEH,

2. [lpamoiite B xiMiunoMy kabineti (maboparopii) v cnel-
oad3i (Xanarti, TVMOBHX PYKABHOAX, 3aXHCHHX OKYJIApax).
He HepiTh peakTHBH HeaaXHIeHHMH pyEaMi, Bukopuctosyiite
TS IhOTO JIOAKH, MTaTelTi abo coBoYKH,

3. BuxonyiiTe TLTbKH Ti JOCTITH, 9Ki TPOIIOAYIOTECS B 3AB/aH-
HAX, BHIAHAX BaM YIHTeTeM, T4 MOTO/GKeH] 3 HIM TT0NepeHbO.

4. Hacwmaiite abo wanuBsaiite peakTHBH B TpoOipKy Ham
CTOJIOM: CYVXI — HaJ apKyIieM Iamnepy, piaki — HAT CETAHHM
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nocyaoM. Poscunanuii ¥ po3nWTHH pPeakTHB He TIOBepTaiTe
Ha3aj ¥ TOCYIHHY, 3 AK0I HOTO B3ATO.

3. 3akpinnioiite XiMiYHEIT MOCYT ¥ TPHMAaYax MITATHEA 00e-
pescao, obepTaioud HoTo HABKOIO Oci, TOKH He BiquyeTe Hene-
JTHKE VTPYAHEeAHA B oDepTanHi.

6. Harpisaiite xiMiuni peyoBHHH TITBEKM B TOHKOCTIHHOMY
CKIAHOMY ab0 nopreraHoBoMy nocyAi 11ix 9ac Harpisamma piman
He 3ariA/aiTe 3rOpH B IOCYIHIY /A 3anofirais TpaMaM YHAC-
TiAok posbpuakyBanHA Harpitoi pimnad. [loctymoso ofirpiiire
BCIO TIOBEPXHIO TIOCYIHHE, a TOTIM MicIe, Ae MICTHTBCA PEYORIHA.

7. Harpisaiite pignny B npobipii abo kombi Taxk, mod oTsip
npobipkn abo muitka koatu Hyam cnpaMosani s6ik Bix Bac i
THX, XT0 nepedysae nopan. Ilocya samoBHIONHTE piiHHON He
Himeme Hixk Ha TpetwHy o6'emy, He tpumaiite mpobipky um
KOMOY PYKAMH, a 3aKpimmioiite B TpEMadi abo manmi mraTHia
TaK, M0b 3ATHCKAY MicTHBCA OLI 0TBOPY.

8. HioxaiiTe rasu il samaii peqoBuaH oOepeskHo, He HaxXH-
JAIOYHCE JI0 DOCYAHHHE (32 VMOBH, K10 BOHH He OTPYHHI).

9. llporoasTe KoCTiAH, IO CYIPOBOLAVIOTECH BHLTEHHAM
K THBWY Ta3is i mapu, mane v BETOEHIN madi si cnpasHOD
MOY0I0 BeHTHIAIICH.

10. He ponyekaiiTe 3MIUTYBAHHA HERiTOMHX BaM PedOBHH,
He TIpOOYViiTe IX HA cMak | He HioXaiiTe,

11. Hamasaiite pigaay B nmpobipky Tak, 1mod eTHKeTKa Ha
Hamii Gyaa MoBEpHYTA 0 I0JOHI, 3aB/AKH IIbOMY BoHA 36epe-
KeThCA TPUBATHH 9ac. JamobiraiiTe cTIKAHHIO Kpaneab PijiHHN
0 CKAY, mod He TTOMKOTHTH IKIPY pyK.

12, [l pamioiite ofepeskHO 3 KHCIOTAMY if TyTAMH, He TOMYC-
KaiTe TOMAJAHEA X Ha IIKIpY 98 of4T. ¥ pasi DoTpanigaHadg Ha
MEipy Aodpe 3MHEITe MPOTOYHOK BOJI0K, 4 OOTIM HelTpamiay-
OYHMH POSYHHAMH — POIYHHOM THTHOI cOAH (A KHCIOT)
200 PO3IHHOM ONTOBOT KHCIOTH (71 JVTIB).

13. JlommeaiiTe KHCIOTH Wi Yac iX pO3YHHEHHA HEBeTH-
KHMH IMOPIIAMHE ¥ BOAY, 2 He HABMAKH, TTOCTIHHO MepeMimyouH
posyuH. Po3ynHeRHA KOHIIEHTPOBaHOI KACTOTH V Boji (0cob-
THED cyAbaTHOT) CYTIPOBOEYETBCA CHABHMM HATPiBAHHAM i
PO3OPHAKYBAHHAM PiIHHM, O MOJKE MPHABECTH J0 OTIKIB.
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14. KopucTyiiTeca HarpiBHUMH OpHIafaMH, TOTPUMYIO-
YHCh TAKAX MPABHI: He HAXWIAHTecd Ha/l MOIYM AM, He TPH-
MaliTe MOHAMAY JAETKO3AHMECTI PEYOBHHM; T 4ac CHaaaxy-
BaHHA ab0 3aliMaFHA PEYOBHH 0Jpasy TPHOHHITE JOCTYVI
MOBITPA — HAKPHIiTE IIpeJIMeT, 10 TOPHTh, KOBNAKOM, 3aCHNTE
MiCKOM, 3aCTOCYHTE BOTHETACHHEK YH DV Ib-ARHIH iHIIIH crrocid.

13. llpoBoaeTe XiMigHI TOCTIIH B THX YMOBAX i TOPAIKY TA 3
TAKOM KITBEKICTIO H KOHIEHTPAIEID PedoBHH, ARl 3a3Ha4YeH] B
imcTpyKknii A0 mposefeHHA jgochifis. BuxopmcToByiiTe mmme
NpH3HAYEH] A [hOT0 MPHIAIH.

16. 36upaiiTe BignpaboBali PEAKTHEH B CHEIATBHO TPH-
SHAYEHITH 714 1[hOTO MOCY i 3NHBaTe iX ¥ KaHATI3ain Juime
micaa Hedrpanisaiii. Posnuri Ha erinm abo migmory posyHHA
KHUCITOT | JAyTiE HeHTpamiayHTe 3a3fanleriik MiATOTOBIEHHMH
HEHTPATISVIOUHMI POSYHHAMH,

17. [lputipaiite croc pohodge MicIle Ticaa sakiHIeHnHa poboTH,
NepeBipAdTe KparHd, PeTeabHo MHHTE PYKH I OpOTOYHOI
BOJIOID 3 MEJIOM.

18. He ke ii e nmiite B XiMivnomy xabineri (maboparto-
pit), 60 me MoKe FAMKOAATH BAMIOMY 3I0POR'10.

NoBOAXEHHA 3 NAEOPATOPHMM NOCYAOM

1. [lix yac BHKOHAHHA TaG0PATOPHUX AOCTIAIB | npakTHY-
HUX poliT BHKOPHCTOBYHTE cKAAHWIT abo NOpHeTTHOBHIL
nocy 6e3 Tpitme i mepiuH.

2. Harpisanna pedoBun (piguH) v mpodipili TpoBoabTE,
VMOHTYBaBImH il B ganmky mraTAea abo TprMada Ha 1 oM Bix
oreopy. llporpiiite pisHoMipHO Beio momepxHio npodipkwl, a
notiM — y MicienonoxenHi peqornan. OTBip npodipkr ado
MHHEY KOJTOH Tij 9ac HarpiBaHHA PiTHE cipaAMoBYiiTe BOIK Bix
cefie Ta THX, XT0 TepefyBac opA. BukoHasmu gociif, oxono-
miTe BMicT npodipkr (koabm) i mocTasTe T HA CHEIiATEHY
KepaMiyHy 9H MeTaleBy NiICTaBKY.

3. [lepeMimysanaa piaqus y mpobipiii abo XiMivHil crmaHiri
3AIHCHIONTe KOMOBMMHA PYXaMHA CKIAHOI MATHYKH 91 CTPYIIY-
BaHHAM BMicTy mpobipki abo CEIAHKH TOPHIOHTATBHUMHE
PyYXaMH 9H TOCTVEVBAHHAM MATBITAME 110 1T HHMKHIN YaCTHHI,
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Yeaea! Kamezopuuno saboponscmsca saxpucamu npodipky
RAALUAMY Nid wac cmpyyeanns.

4. 1lin 9ac mUroToBIeHHA NpHIATy 3i ckiaa migdHpaiiTe
ryMoBi ab0 ckaAHi TPyDEH OJHAKOBOTO JiaMeTpa, a ixui Kinmi
AMOUVIiTe BOAOW, TaineponoM abo BazeniHoM, VcrapngiiTe i
BHiMaiTe kopok 3 npodipku abo kontu obepemno, mohH He
HajIaMaTH Ii Ta He DONKOAHTH PYKH.

5. ¥ pasi Hefeameru poapHBaHAA KOXOH 0OB'A®KITE 11 pym-
HHKOM, a Ha JeMOHCTPANiHHOMY cTONi BMOHTYHTE 3aXHCHIH
eKpaH 3 OPraHiqTHOTO CKJIA.

6. He sbupaiite yraMks cxia XiMivHOTO TOCYY HE3aXHIIE-
HHMH PYKaMH, KOPHCTYHTecd T4 [BOTO MITKOIO Ta COBKOM.

Janganundg 1. Cepeq BHIaHOTO BaM
XiMigHOTO ToCYay BHOEpiTh: a) Tpo-
Bipx; 0) CKIAHKH; B) K0J0H; T) nopre-
TTAHOBI THTII, YanTkA i CRIISHKN; T) Jili-
kM; 1) Mipai muwrimapa, losgcHite ix
AACTOCYBAHHA B mabopaTtopil.

Japganng 2. PoaraneTe BHjaHe
BaM JAO0paTOpPHe TIPHIAYIEA: TPHKYTHHE,
METATERY CITKY, PISHI BHH JAN0K i Kielh
A4 Tab0paTopHOTO MTATHRA, ITTATHE JI7IA
mpodipoK, TpUMad JUIA TIOPHEeTAIHOBHX
THIVIB, METAER] JIOGKKH JI7IA CIIATIOBaHHA
PEYOBHH, CEIAHI MATIYKH, IITATENT, Tas30-
BIABITHI TPYOKH, TEXHIUHI TepesH, pisHo-
paxkH. [logcHiTe IX 3acTocyBaHHA.

MoBOAXEHHS 3 NAEOPATOPHUM
LWTATHUEOM

Japgauaa 3. Busuite Oviomy
mabopaTopHoro mratHea (puc. 19) i
BHEOHAHTe TaKi Aii: Puc. 19. Byaoga xabo-

1) yxpyTiTe Bick (cTpH:KeHD) v mig-  PATOPHOTO IMITATHEA
CTABKY, 3akpimiTh ABi-TpH MydTH Ha ;: ﬁlﬂﬁﬁﬁtmiiﬁhl
E'II‘pH}I{Hi TITaTHEa Ta cipodyiiTe mepe- Yy _ ;w:lmiE— iy
MICTHTH iX YBepX-BHHS; 5 — migeranka
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2) yrpimiTe Ha ogHili MydTi FamKy-TpEUMaY, Ha APYTiH —
KLTBIIE:

3) sakpinits v manmi-rpaMadi npobipky Tak, mob BoHa Mor-
Jla JeTKo mepeMiniaTiced, aie He BHIIAJaNa 3 HbOTO, PO3Tamy-
BABIIH TpuMad Ha 1 oM Bifg oToopy (puc. 20);

4) maxpiniTe y manxy mratusa koaby Tak, ued manka
BIIBHO YTPUMYBATIA BEPXHIO YACTHHY MIMHKH # mij 9ac BHKO-
HaHH:A omepanii cKiIo He TPICHYII,

J) TOMICTITE HA KiBIle MTATHBRA CiTKY H DOCTABTe Ha Hel
CKJIAHKY 3 piannoio. Te cave mpopodiTs 3 NOPIenTHOBOI0 Ja-
KOI0, BHKOPHCTABIITH JUTA ITbOTO Kibie abo, 3a MaToro posMipy
YAk, TPHKYTHHE,

Puc. 20. [lpaeiinHe (@) | HenpasHILHE (@) 3aKpin-
TeHHS MPoOIipKH B Tanili-TpHMAT IMTaTHEA

MoBOAXEHHA 3 HATPIBHHMW NPUNAOLAMM

[lpuragaiite mpasina Heamexu mig yac poHoTH 3 HATpin-
HHMH OPILTAJAME H JOTPHMYHTECT IX.

PoBOTA 31 CNUPTIBKOKD

Japaannga 4. Posrnanere Oyaony ciiHpTiBku (puc. 21 a)
i BHROHAHTe TaKi aii:

1) mepepipre, 4d CHHPTIBEKA HANOBHEHA CIHPTOM i Mae
BEMOHTOBAHAH rHIT. Axmo #i, HanoBHITE (puc. 22);

2) aniMiTh KOBIIAYOK, 110 BKpPUBAE THIT, i obepeikHo migHe-
CciTh 10 THOTA 3amasienuii cipauk (puc. 21 6);

3) MoTaciTk MOJIVM 4 CIIHPTIBKH, 3aKPHBIIH [HIT KOBOaAYKOM.

Yeaza! lacumu cnupmisxy, dsyxaioun na nowym’a, kamezo-
pudio 3a6oponaemsca.
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Puc. 22. [Ipa-

Puc. 21. bynoea cCIHPTIBEW: BHIBHE 337TH-
1 — pesepsyap; 2 — vosmauok; ¥ — tpydxa s puckon;  BAHHA CTHPTY B
4 — rmiT CHHPTIEEY

bynoea nonymMm’a

Jappanuga 5. PosrmaueTe VBRAKHAO OOIYM'A CHHPTIBKH.
Y HeOMY MOXKHA BHOKPEMHTH TPH pPI3HHX 3a ACKpaBicTiO
KoHVCH (puc. 23). Han raotoMm pobpe sHaindgeTbed TeMHMH
KOHYC. ¥ 11l 9acTHHI ToayM'd HaliMeRm Tapade. Ao BHecTH
CipHWK ¥ ITI0 9acTHHY TOJYM 5, BiH 3aT0pUThCA He opasy. Han
TeMHHM KOHYCOM pPO3TAMMOBYETLRCH ACKpaBe MOMYM'H, a HAL
HHM — MeHIN fAcKpaBe. ¥ cepelHBOMY KOHVCI TTOIYM'd rapd-
yime, Hi3K ¥V TEMHOMY, POTe HAHTapsa4YiliiM BOHO € B 30BHIII-
HeoMy koHyel. [lob nepexonatica B 1boMYy, DOMICTITE CipHHK
V 30BHITIHIH KOHYC TOJIVM 4.

[opisuaiiTe nepmmii i APYTHII BANAIKA 3aTOpAHAA cipHUEa
Ta 3p0OiThH BHCHOBOK, /I OTPiOHO HATPiBATH PEYOBHHA (puc. 24).

1360 °C

1340 *C

a00 °C

330 °C

Puc. 23. bynoea nmoaym s

1 — 30BHINHIA KOHYC; Pu :
! c. 24. lIpaenIsHe HarpiEaAHa
2 — cepenHiit KOHYC;

gis HT-I':FTP]'TLIT-ﬁﬁ KOHYC PLITHHHA 31 CTPYTITVEAHHAM
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POBOTA 3 ENEKTPOHAIPIBHUM NPUNALOM

Jasaanuga 6. Poarnausre GVI0BY eMeKTPOHATPIBHAKA Tab0-
patopuoro meinsnoro HIL (pue. 25) | puronaiiTe taxi il

1) mepesipTe, 91 He NOMKOJAKEeHA i30MAIIA eTeKTPONPO-
BOJY HATpiBHUEA, | VBIMEHITE HOTO B Mepeiky;

2) noBepHiTE BUMHKAY | NepeKoHalTecd, Mo NPHJIAT [PAIfoE;

3) yeTasTe B OTBOPH EIEKTPOHATPIBHIEA TPOOipKH 3 pigu-
HOH Ta HArPpiBaHTE M0 BLATORITHOT TEMIIEDATVPH,

4) BUMEHITB eJeKTPOHATPIBHAK MicTa 3aKiHgeHHs poboT.

Yeaza! He donycxaitme zatpyonenna cnipaii nazpisuuxa
nid wac pofomu 3 HuM.

Puc. 25. EnexTpoHarpieHEE
TabopaTOPHAH MKLTEHAE
H.TIIT:

T — ocaoBn; 2 — BUMIMKAY;

3 — wpmmnga; 4 — Ao

5 — poserru; 6 — oreopy a8 dhik-
CYBAHHA KL TRIEA

XiMINHWIA nocyn

Jaspanua 7. llepex savu — HGaraTo mocyay, SKAM BH
OyaeTe KOPHCTYBATHCA, BHKOHYIOYH TabopaTopHi Jocaign Ta
npakTHYHi poboTH. [aa o3HalioMIeHHs 3 HHM BHKOHAlHTe
Taxi il

1) BiaeMITE ¥ pyKH TIpoGipKY, NpaBUABAO VKPIMiTE 1i B mamn-
i MTATHRA,

2) 3HaliiTe XIMIIHY CKIAHKY, IIOCKOTOHHY K0AOY, YMOH-
TYHTE IX Ha KiIBII MTaTHES,

3) MpaBUIEHO BMOHTYITE NOPIETIHOBHIH THTEE;

4) BiaMiTE MeTaTeBHIH a60 Jepen’ I TPUMAY, TIPABIIRHO
BMOHTVHTE B HBOTO TIPOOIPKY;

5) srbepiTs TPAIAIAA, AKe 3aCTOCOBYIOTEH NIl 9ac CIIATIO-
BAHHA PEYOBHH.
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OunpaimiiTe Bei TyHKTH 3anponoHosanol pobotn. Hawa-
T0iTe B pofoYoMYy 30UTHTI MOJYM’'a i mosHAYTE HoTo HYA0BY.
Crnaite 3BIiT po poboTy Ta 3podiTh BiANOBIAHI BUCHOBKH.

& HIACYMOBYEMO BHBYEHE

¢ XiMiyHWiA kabiHeT WwKkonM — ue npumileHHa, ne 3bepiracTecH
gce oGnagHaHHs AnA NpoBeaeHHs AeMOHCTPALiRHWY | nabo-
PATOPHKUX A0CNIAIB, NPAKTUYHWX poBIT.

¢ [Mpawoyr 3 oBnagHaHHam | peaktusamy, HeobxinHo Tx 3Ha-
TH, OOTPUMYBATWCA Npasun Beaneku nig vac poboTty W npa-
BHUNLHO cebe NoBOOMTH.

+ [loTpumaHHa Npaevn NoBediHkk M Deanekn BUXOBYE BiANORI-
OanbHE CTABNEHHA 00 BNACHOIO 300poB's, aabeaneyye yoniw-
HICTE ¥ HABYAHHI.

w JABTAHHA 104 KOHTPOJINO 3HAHD

1. MNepeniyiTe, SKKMX NPaBMn NOBEOIHKK Ta B23NeKn BU OOTPHUMY-
BANMCA Nig 4ac poboTK 3 XiIMIYHUMIW DEYOBUHAMM.

2. Haagite nabopatopHuid nocyn, AKMM B KOPWUCTYBanNWMGAa nig
yac poboTu.

3. Hazeitk oGnagHanHs, HeobxigHe ona opradizadii poboTtw 3
nafopaTtopHUM LWITATUBOM.

4. [NoACHITE NpaBKuNa KOPUCTYEAHHA NADOPATOPHUM LLITATHUEOM.

5. 3anponoHyRTE 3axX04M 3HeLWKOOXEHHA KWCNOTW YK nyry,
AKLLO BOHW NOTPaNNANTE HA WKIipY B NoGYyTOBWX yMOBaX.

6. MNpoananiayiiTe HeoGXIQHICTL AOTPUMAHHA NPABMA NOBEOIHKK
Ta Geanakn.

# NOCAULKYEMO BIOMA

1. HopanTe 0o CeixO3aBapeHOro Haw Aekinbka Kpanenk Coky
nmoHa. Wo cnocrepiraste?

2. Nocnigims, Ak 3MiHK BigbyoyTLCA 3 BYPAKOBM GOKOM, RKLWLO A0
HLOMO O00ATH AeKinsKa Kpanenk outy abo NMMOHHOT KMGNOTA.

3. HacunTe Ha OHO CKNAHKK HEeBENWKY NOpLilD xapyoBsoi cogu.
Buwoaeite cik yusepTi numoHa @ gogaite oo cogu. Wo cnocre-
piragre?

4. MNMoknanite HA OHO CKAAHKK NOAPIDHeHY AEYHY WKapanyny i
fgonuiate 1-2 noxkK ouTy. NoscHITe Bawi gocnimxeHHa. Onu-
WiTk ABMLLA, AKI BWM cnocTepiranu.
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i HIKABO 3HATH

* B oprauiami gopocnoi ningauH MicTuTeca @epym y surnagi
CAOnyK Macoi 0o 4 r, 3 Hx y remornobidi — 75 %.

* [lpoTE3K MITPANLHOrO W A0PTANLHONO KNaNaHie cepus i
KPOBOHOCHWX CYOMH BUrOTOBNAIOTE 13 CUHTETUYHMX PEYOBMH —
thbroponnacTie.

» Kodeln, saknid 3Byaxye cepuesy OianeHicTe, MICTMTECA B
JepHax kaew W kakao Ta nucti 4aw. U enacTveicTe BUKO-
PUCTOBYIOTE ¥ MELMLMHI.

* HiIKkOTMH — OCHOEHA [il04a peqYoBMHAa TIOTIOHY, CUNbHA
OTpYTa, WO BNNMBAE HA UEHTPANEHY HEpPBOBY, OMXankHy Ta
CepUeBO-CYaHNHHY CUCTEMM, OpraHi TpasneHHs.

* Koneoposi pedi He amiHioTe 3abapeneqHna, SKWo nig Jac
NPAaHHA 00 Tennol BooW A0AaTv KYXOHHY CONb.

* Mip 4ac asapii Ha “YopHobunecekiinh AEC y BUKMOax
panicakTMBHOro niny Bye CTpoHUiA. 3a cBOTMKM BNACTUBOCTAMKN
BiH NOAIBHKA 0o Kaneuio, CNonykd SKOro € 0CHOBOID KicToK. HK
aKkTUBHIWKWA 2a Kaneuin CTpoHUIW Mae 30aTHICTL 3amilyeaTy
OCTAHHLOID B KICTKAX, YHACNIAO0K YOro BOHWM CTANThL KPUXKIMU,
A B OPradiaMmi HarpoMagXyeThCa [XEepeno pagioakTWeHOoro
BUNPOMIHIOBAHHS.
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TEMA1

§ 4. DisnuHi Tina. MaTepianu.
Pe4yoBWHM Ta IX Pi3NYHI BNACTUBOCTI

& OnanyBagLIN L0 TEMY, BU 3MOXETe:

s poapiziamiy NoOHATTA <«i3udnHi Tinas, eMaTepiadns,
< PEYORHHI

« Hasodumu npuxiadu QisHIHEX TLT, MaTepiatiB, PEYOBIHH,

s ONUCHEaMU ABHINA, AKi clocTepiramd, (pisHdaai BIacTH-
BOCTI PEYOBHH,

« demoncmpysamu 3TATHICTE BHABIATH MIMKIpPeIMeTHI
3B'ASKH 33 TIOHATTAMM <(izdyHe Timos, sMaTepiats,
¢PEY0BHHA» Ta BIACMO3B A3KH MUK HIMH;

o OUilOsamMu BAKJIHBICTh 3HAHB NP0 PEYOBHHH, TLMA M
MaTepiaim.

MNpurapaiiTe 3 Kypcy NpUMpPOOO3HABCTEA, WO BaM Bigomo nNpo
pPEe4YOBHMHW.

PeyoeuHu. Bu mke 3AacTe, mo Tima, AKi 0TOMYIOTE HAC | AKHX
icHye myske GaraTo, MAIOTE COLTBHY 03HAKY, BoHN cEIamaoTEea 3
peqosun, [lpore He 3 ycix pedoBHH MOMKHA BHTOTOBHTH TY 4H
immry pig (mpegmert, Tino). Hanpuwnan, 3 onToBol KHCAOTH He
BHTOTOBIANTE (Piarynux Tiz. ToMy IOHATTH <pedoBHHAS 3 POKY
B piK TIijT YaC BHBYEHHA TpeaMeTa OV/ie KOHKPETHIYBATHC,

% Pewosuna — 11e Te, M0 XapaKTePHIVETHCA BiITOBIIHOI
1 Macoio, BAACMUBOCTAMY TA 3aiiMae TeBHHIT 06 e,

é HazsgeiTe peyoenHK, Ak Bam pobpe sigomi. [nA 40ro BoHW No-
TRIBHI moauHI?

3 pedoBHH cKIaJAI0Thca ¢hizuyni mina (pewi). Opna ii Ta
caMa pedoBHHA MOKe VTBOPIOBATH JleKiTeKa hiauuyHux i, aKi
RiipisHAITRCA QopMoi, posMipamu, npHaHadennam. Ha-
MPHKIAN, 3 PEYORWHN AMIOMIHII0 BUTOTORIAIOTE APIT AA AIHIH
eTeKTponepenad, T0KKHA, BHIETKH, MECKH TONO 414 Ho0yTo-
BOTO BIEMTKY, CIJIABH AN MTakoOyIVBAHHA; i3 ToJieTHIeHY
(nmacTMacH) — MIAMEKH 108 MiHepadbHol BOAH Ta IHUMMX
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Hogarkori XiMiuHi mToHATTS

PimyH, pYYKH, DAKYBATBHI DaKeTH, MIiITEW, TiHIHKH, NiICTABKH,
KOpOOKH A7 posdacyBaHHA TPOAVETIB Tomo (puc. 26).

-+

Puc. 26. Bupofin 3 amoMinin (a) i nodietaacuy (6)

% Peuosmmm afo ix cymimi, 10 BHKOPHCTOBYIOTBCA /A
BUTOTOBIEHAA (DiISHIANX TLT, IpeIMeTiB VRHTKOBOTO Ta
BHPOOGHHYOTO XapaKTEPY, HASHBAIOTE Mamepiatamil.

Mix pevoBnHaMM, (Qi3MYHHMH TidaMHu i MaTepiamamu
icHYI0TE NeBHi 3B'43kH. bea pedonun me icAye maTtepianis, a
MaTepiadu, ¥y CBOI 4Yepry, € THM, i3 4oro BHTOTOBIAKTE
chizsami Tiga.

é Haeegite NnpUknagW TaKMx B3AEMO3B A2KIB.

AmoMiniif, momieTHIeH — Ne YMcTi pedoBHd. Bonn cinana-
I0TLCA: TIEPIIA — 3 ATOMIB AMOMIHID, APYTa — 3 MOMEKY HoJi-
eTHeRy. KokHa 3 1[UX pedyoBHH Mag CTami, XapakTepHi dume
JLIA Hel BIACTHBOCTI.

é [NpyraganTe M HAZBITL JSKiNLKA BNACTUBOCTEN KYXOHHO! CONi, LyKpY.

BnactusocTi peqoBuH. Ilix wac BigkpuTTA Tiel abo iHmIoi
PEYOBHHHE, BHEYEHHA YH JOCTKEHHA 11 BIACTHBOCTEH MOKHA
3'ACYBaTH, 10 KOKHA PEYOBHHA BUABIAEC AKICH 0COOIMBOCTI
Bour HajawTe pedoBMHAM IHAHBITYATBEHHX 0O3HAK, 3aBIAKH
qoMY IX MO:KHa BifpisawTe oguy Big ommoi. i ocobmusocti
BHABAANTLECA ¥ (PISHIANY i XIMIYHEWY BIACTHBOCTAY PEHOBHH.

% Baracmusocmi pewosun — 1le 03HAKH, 1[0 BU3HAYAIOTE
BiMIHHICTE OJHIC] peHOBHHN BT iHITOI abo mopioHIcTE
MiA HIIMI.
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TEMA1

Ja ARMMHA &K 03HAKAMH MOMKHA 0XapakTepH3yBaTH rizuvni
sracmusocmi peyosun? lle xomip, Hnuck, cMak, 3amax, ryc-
THHA, TeMOepaTypH KHIIIHAA Ta ILIaBJIeHHd, Tenao- i enek-
TPONPOBIAHICTE, HEETEKTPOTIPOBUIHICTS, TREPAICT, KPHXKICTH,
ILTACTHYHICTE. Tak, KoMbOpPOM BiPI3HATECA POIYHHH KYII-
pym([1) eyaschary it amomiit GixpoMary (puc, 27 a, 6); pisHIME
3a I'YCTHHOIO € 0714 Ta Boja (puc. 27 8, 2).

i i B z

Puc. 27. PeuoeHAN 3 PisAUME Qi3HTHIMH BIACTHBOCTAMH

Poarmanemo gk npuxiaan dismuni BracTHBOCTI 3070Ta —
AOPOTOIIHHOTG METATY, 3 AKOTO BHPOOMMIOTE WORETipHI mpH-
kpacu (puc. 28). lle TeBepia pedoBHHA ACKPABO-AHOBRTOTO
KOJBOPY, y#Ke M'AKa, MIacTHYAA i KoBKa, Bowa € mo6pM npo-
BiTHHUKOM eleKTPHYHOTO cTpyMy. TeMilepaTvpH IiaBieHHsA i
KHITIHAA, I'VCTHHY MOKHA Ji3HATHCA 3 JOBIIKOBHX TaOTHIh.

llig 9ac suasrerHs hizMUHWX BIACTHBOCTEH PEYOBHH 3Mi-
HH 3 iX CTPYKTYPHAMH YACTHHKAMH He BidyBaoThea. Hanprk-
Jaj, 33 HarpiBaHadg cKAAHOI TPyOKH CKJI0 po3M AKIIYEThCA H
dopmy TpyOErH MokHA sMiHiOBaTH. 19 thopma sbepiracThes it
micTda oXonomxkenHa. OJHAK 3 YacTHHEAMM, AKI YVTBOPIOIOTH
CEJI0, JKOTHHX 3MIH He Ei,ﬁﬁ-};naETLcﬂ.

IL'M

Puc. 28. Bupofin i3 30m0Ta
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Howarkori xiMiuxi morgaTTH

Binoao, mo Boga Moske mepeiTH 3 pLTKOTO cTAHY B ra3yBaTHi
aa remnepatrypu 100 °C, a B mixg — 3a remneparypu 0 *C. IlpoTe
CTPYETYPHOI0 YACTHHKOID PITHHH, BOAAHOI mapu i Thoay €
MOTeKyIa BofH. Taki mepeTsopeHHs He BBAKANTE (PisHIHUMH
BIACTHBOCTAMH, TOMY IO 1[¢ CTAH, ¥ AKOMY NepedyBac pedo-
BHHA 3a NeBHUX YMoB. OTike, azpezamnuil cman — He (hisudna
BIACTHBICTE.

% Ximiuni gnacmusocmi pevogun — 1ie 3MiHH, MO Bi:_[ﬁ},ma—
IOTECA 31 CTPYETYPHHMH YACTHHKAMH PEYOBHH, CIIPHYH-
HAIOYH X TepPeTBOPEHTA,

i sracTHBOCT] BHABIAMTECA B Mpoleci NepeTBopeHHA
OTHHX PEYOBHH Ha iHmi. XiMidHI BIACTHBOCTI 3HAYHOIO MipOm
3aJeRaTh Bij CRIAY PeYOBHHHA (AKI ATOMH i B AKIH KiTbKoCTi
BXOJIATh JI0 CKIafy pedonrnm). X nu Hynere BHBYATH 3TO/0M,
KOJH JAeTAThHINE 03HAHOMHTECH 3 PEYOBHHAME Ta MeTOAaMH
IX JocaiKeHH4d,

Merogu pocnigweHHa B Ximil. K i KoxHA OpHpOIHHYA
HavEa, XiMid Mac | BHKOPHCTOBYE CBOI MeTOIH JOCALTKeHHA.
HayxosaMu MeToAaMH JOCTifKeRHd XiMil € anariz i cunmes,
HAYKOAUL § HABYATEHUL eXcREPUMEN.

LLo6 BuBwsTH crmay (AKICHIH | KITbKICHAI) peyoBHH, JTisHA-
THCA PO IX OYI0BY, 3aCTOCOBYIOTh @HAREZ — POSKIA] A0 CKIAI0-
BHX 9YacTHHoK. Hanpmwaan, min gico eleKTPHYHOTO CTPYMY
MOJEKYTH BOJH POSKIAIAI0TRCA HA Bl PEYOBUHHE — BOJEHD |
KMceHE. [[1M exciepaMeHTOM JOBENH, MO 0 CEIATY MOJeKYIH
BOJIH BXoaaTh atomu Ligporeny i Okcureny, i B Takmii crocio
BHABMIH AKICHIH CcKIa] ModekymH Bogum. Kimericmmil cxmanm
VCTAHOBAEHO TeMK eKcliepuMenTaneio. (6 eMi rasis, mo BHILTA-
IOTHCH Bl POSKAATAHIA B0, BiTHOCATRCA Binmonimmo ax 2 : 1.

LLo6 mepexoHaTHCA B IPABIHBOCTI AOOVTHY B €KCIIEPHMEHTI
TAHWX aHATIRY, 9acTO BHKOPHCTOBYIOTE MeTo[ cunmesy. Boxy
MOYKHA CHHTEIYBATH B Ta00paTOPHHX VMOBAX, BHKOPHCTABITH
CTeTiAMBHIH TP Yeped cyMiM BOJAHIO H KHCHID, V3ATHY B
of'eMHNX CHiBBigHOmeRHAX 2: 1, TPONVCKAIOThE €IeKTPHIHY
ickpy. CyMinr sudyxac 3 YTBOpeHHAM HOBOI PEYOBHHH — BOJIH,
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TEMA 1

(Omke, anaTia i cHHTES — JIBA BIACMOTIOR A3aHI METOIH JI0-
CIEREHAS PEYOBIIL

Bunarkosy poas v xiMii Bifirpae xiMiunuii excnepaMenT,
AKHH TMOAUIA0TE Ha Haykosut | nasyansiul (MIKiNBHALN).
llig exenepumenmonm po3yMilOTh BUBUeHHS ARMMA, XiMigHO]
peaxiiii B crelliaJdpHO CTBOPEHHX YMOBaX. ¥ npomeci excne-
PHMEHTY BYAThCA TOPIBHIOBATH, 3ICTARIATH, aHAIIAVBATH,
pPOOHTH BHCHOBKH.

Ocobaase Micite 3aiiMac MeTO] HAYKOBOTO TISHAHHA —
cnocmepedcenna. Yminng, HabyTi MIAXOM CHOCTEpEKeHHs
H eKCHepHMEeHTANBHHX JMOCHLUTKEHB (30KpPEeMa, 3icTARITATH
CIOCTEPEKYBAHE 3 TEOPETHIHAM 0OIPYHTYBAHHAM, KaacHhi-
KVBATH PEYOBHHH Ta ABHMIA, Y3ATaJIbHIOBATH i CHCTEeMaTHIY-
BATH MaTepian), HAJEKATh J0 3a2aIbNONAYKOGUX YMiNL J0-
CHAEHHA TIPAPOIH.

OBomogiEHA HMH MeTOJaMH JOTOMOMKE BaM CAMOCTIHHO
pobHTH MIiHI-BIIKPATTA B HAVII, NPaBHIABHO 3AIHCHIOBATH
MomyE iHdopuanii, BUARBIATH B Hill TOT0BHE,

ﬁ JabopaTtopumii nocxix 1

OzHaomMaeHHa 3 QiI3NYHUMUW BRACTUBOCTAMM
pevyoBsuH. ONMMC CNOCTEPEXEHb.
PopmMynioBaHHA BUCHOBKIB

@ MpurapakiTe npaswna Geaneku nig Hac poboTr 3 PEYOBNHAMM.

Japnanua 1. Bam BHIano pedoBHHA: HaTPiH XIOPHI
(KyXOHHA C1Ob), IyKOp-TiCOK, BOJA, 0Jid, cipka, 3aTi30, Kpelija.
PoarngaeTe iX i 0MHAMiTE KOKHY 32 ILTAHOM:

1) HagpHicTs KOMBOPY, HAHCKY, 3aTaXY;

2) poszunnHa abo HePO3IYHHHAA ¥ BOJI;

3) mposopicTe;

4 ) TeMIepaTypa NIaBJIeH s,

2) TEMIIepaTypa KHIIHHA;

6) ryvcTHHA;

7) BioMoCTi PO arpeTaTHWH cTaH 33 HOPMATLHWX YMOB.
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Hogarkori XiMiuHi mToHATTS

o6 oBonmomiTH BMIHHAM KOPHCTYBATHCA JOBIIKOBOIO
JUTEPATYPOID, 3HAHIITE TEMIOEPATYPH NIAABIEHHA, KHITIHIA,
TYCTHHY IHX pegoBHH. [lani samamite v poHoduii 301MHT ¥ BHT-
Jami Tabmui.

PevyoBuHA

O3naka

Komip

bBauck

Sanax

PozsumHHICTE ¥
BOITI

[IpozopicTs

TeMmepatypa
MLTABJICHHA

Temmeparypa
KHIIHHA

IveruHa

ArperaTHuil cTan

3asnanna 2. [lopisagiite, yuM momibHi Mixk coboio:
a) cipka Ta kpeiifa; 6) KyxoHHa cinb i LyKop.

Jasaanung 3. Buapite BnacTHBOCTI, 32 AKUMH Biapisng-
IOTECH: 4) BoJja if oisg; 6) mopomky cipkn i 3amiza.

Japaanudg 4. 3a AKHMH XapakTepHEHMH 03HAKAMH MOJKHA
PO3MI3HATH: a) 3a7i30; ) omin?

3asaanug 5 3podiTe BHCHOBOK MO0 TTOAIGHOCTEIT | BifT-
MiHAOCTEH (DI3HYHHY BIACTHBOCTEH JOCTITKeHUY PeY0BHH.

i HIJCYMOBYEMO BHBYEHE

« PeyoBwHa — UE TE, L0 XapakTepW3yeETLCH BIANOBIAHOK i
MACOo, BNACTUBOCTAMK K 3aAMas NeBHWA 06'eM. 3 peY0OBMH
BMIOTOBAAIOTE MaTepiany i gianyHi Tina.

e PEyOBMHW XAPAKTEPMIYIOTLCA BNACTUBOCTAMM, TOBTO 03HA-
KAMM, 33 AKMMUW OOHY PEYOBMHY BIOPIZHAKTL Bi IHWOIT. Kox-
Ha PEYOBWMHA MAE 30ATHICTE BUABNATH i3MuHI W XiMidHI
BRACTHUBOCTI.
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TEMA1

L

Mig 4ac ewABneHHA Gizv4HMX BRacTveocTeld Gyooea peyo-
BUHI HE 3MIHIDETLCH.

HocnipkxeHHa BNACTUBOCTEN PEYOBWMH NPOBOOATL 34 A0No-
MO0 CNOCTEPEXEeHHA, aHaniay, CUHTeay, XiMiYHoro ekcne-
PUMEHTY.

JHAHHA BNACTHUBOCTEN PEY0BWH | BMIHHA X O0CHIOXYyBaTH
MaKTh NPAKTUYHE SHAYEHHS, 30Kpema B ix nobysadHi Ta sac-
TOCYBAHHI.

w SABAAHHA JJIA KROARTPOJII 3HAHD

1.

Haeegite NpyUKnagy pe4oBuH, AKMMK B HAA4acTilLe KopKc-
TYETECA B NOBCAKOEHHOMY MUTTI.

. [NOACHITL, AK BW PO3yMIETE NOHATTA «PEYOBMHA», «piznyHe

TiNO», sMmarepians.

[MepeniyiTe BNACTWMBOCTI, AKMMKW XaPakTEeRW3YIOTh PEHOBMHM.
OxapaktepwayiiTe eigomi sam $idnyHi BNAcTUBOCTI UYKpPY
(caxapo3au), KyxOHHOI coni (HaTpii xnopwuay), BOOW TA NOAC-
HiTb, ONS YOro NOTRIBHO X 3HATK.

3 HABEOeHOro Nepeniky BUNUWIiTh OKpemMo HA3BW PEYOBWH,
Tin | marepianie: Boga, KpMra, Yawka, UWHMHK, Herna, KHCeHs,
LYKOR, ckno, konba, CRAAHKa, rpyaoqka uykpy, amnomMiHin,
AepesurHa, NoxKa, cTin. YCTAHOBITE MK HAMKM B3AEMO3B A3KK.
MoeTopiTe 3 KYpCY NPUPOOO3HABCTEA BiOOMI BamM cnocobu
PO20INeHHA CyMile.

§ 5. YucTi pevyoBuHM i cymiwi. Cnocobu
poO3gineHHs cyMiluen

& OnanyeagLIN IO TEMY, BU 3MOXETe:

L

poapizteamis MOAATTA <9HCTI PEYOBHHHS, «CYMIII pedo-
BHH#», a TAKOXK peaibHO ICHYIOYI YHCTI peYOBHHH Ta IX
CYMITIT;

Hagodumy NPUKIady THCTHX PEYOBHH i X cymMimeit;
ymimu poadizamu CyMilr PEYOBHH PIAHAMHE CIOCOHAMM,
CAMOCMiting nposodumy TOCTITA 3 PO3JILTeHH CyMinme.

é MNpurapaiTe 2 KYpcy NPYMPOLOIHABCTEE, WO TAKE aTOMK, MOne-
KM,
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Howarkori xiMiuxi morgaTTH

Bam yae migoMo, Mo koKHA ped0oBHHAA CKIaJACTRCA 3 efle-
MEHTAPHWX 9ACTHHOK — aToMiB i Monexvi. Ywcra pedonuna
MICTHTh HaCTHHKH OJJHAKOBOTO CEKIALY, AK] BiIpiaHam0TheA Bij
YacTHHOK iHmoi pedosuHEH. Bix Toro, axi caMe 9acTHEKH BX0-
JATH J0 CEAAY PeY0BHHH, 34TekaTh 11 BaacTHBocTi. Pospizna-
I0TE YHCTI PEHOBHHAHK Ta IX cyMinIi.

% Hucmi pewosunu — 1ie Ti, 10 CKAAJANTLECH 3 YACTHHOK
MEBHOTO BHAY Ta MAThL cTamdi ¢isuuHi BIacTHBOCTI,

ADCOMOTHO 9HCTi PEYOBUHE B MPHPO/I He 3VCTPIiYAOThCA. Y ue-
Hi iX q0OVBAIOTE PIRHAMH CHOCOOAMH TA BHBYAIOTH TXHI BIACTH-
BOCTI /71 BHKOPHUCTAHHA B TEXHIYHIX | BHPOOHHYHX YMOBAX.

Hazgite Ccymiwi, AKMMKW BWM KOPWCTYETECA B NOBCAKAEHHOMY
HWTTI. NogymaiiTe i BMCNOBITE CBOI CYOXMEHHA, YMM Bigpi3HA-
IOTLGA YMCTI PEYOBMHMKM Big, IX CymilLe.

Cymiun. Hx yie 3asnauatocd, ¥ IpUpol 3e6imsmoro sye-
TpigaioTecd cyMimi pedoBnH. Hanpuwman, ripceki mopomm,
HapTa, raa, pyaM, BYTiAAd, ToBiTpda, IpyHT, Mogoko. o crnany
CYMIMEH MOMEYTE BXOHTH PiTHHH, Ta3H H TREPIl PeYI0RHTHH.

XapaxTeproio 0cobIHBICTIO CyMimed € Te, MO B HUX KOMKHA
pedosrHa 36epirac cpol iHAWBiAVarbHI BaacTuBocTi. Tomy
BIACTHBOCTI CyMiMIel BH3HAYAIOTHCA CYKVIOHICTIO BAACTHBOC-
TeH IX CRIAIOBHX.

¥ TROpIOIOYH CyMITi, peYoBHHH 3MIMVIOTECA B JOBIITBHNX
KinekoceTax. PosainuTi cyMimi #Ha okpemi pedoBHHH MOMKHA
(hisHYHUMH MeTOAMH.

lMNpuragailte 3 KypCcy NPHUPOLO3HABCTEA, AK MOXHA PO3OiNNTH
3 CYMILL UyKpY i3 3aniaHMumiK owypkamu. Hassite yxe sigomi Bam
cnocobu po3gingeHHA cyMileii.

3a po3MipoM 9acTHHOK CYMITT NOALTA0Ts Ha oduopidui i
ueoduopioni (puc. 29).

CYMILLI

Puc. 29. Knacudiikania
CyMimei




TEMA1

OnaopiiHAME cyMimIaMH € ToBiTpA, MiHepaTbHa BOJA, OeH-
3WH, PO3YHHHA IYKPY, COJi, OITOBOI KHCIOTH ¥ BoAi (puc. 30).
Y HHX He MOKHA BHABHTH CEJIAIOBHX YacTHHOK PeYORHH
HABITH 32 JOMNOMOTO0 30BN YBATEHAX TTPHIAIE,

% CyMirim, v AKAX 9acTHHKH y7ke TpiGHi i He MOJKHA BHABHTH
1X 32 IOTIOMOTOI0 MiKPOCKOMA, HASHBAIOTE 00HOpIcHIMLL.
Cywmimi, ¥y AKAX YACTHHKH PEYOBHHH MOKHA TOOaTHTH
Heo3OpoeHHM okOM 200 33 JOMOMOTOI0 MiKPOCKOMa,
HAZHBAIOTE HEOOHOPIOHIMU,

HeogropiguuMe cyMimiaMH € MOJTOKO, AKe po3ALIAcThCA
mijl 9ac BiACTOMBAHAA (puc. 31); TpaniT, ¥ AKOMY MOKHA HE03-
OpOCHHM OKOM BHABHTH KBAPI[, MOJBOBHH MIAT, CIIOIY;
CYMITT KPeiin 3 BOAOI,

Puc. 30. Poaunn kym-

pyM(IT) cyaudary v
BOI {OMHOPLTHA CYMIIT)

Puc. 31. Monoko
(HeOMHOPIIHA CYMINT)

é OxapaktepuayiiTe eigomi sam cnocobu posginedHs cymiweii:
BiOCTOWBAHHA, DiNLTPYBAHHA, OiA MACHITY, BANAPOBYBAHHA W
KpucTaniauia, oucTunaLin.

Poarmanemo criocobH PO3TITeHHA cyMilllel JeTaThHile,

BipcroosanHa. Takum cnocoboM posaingioTs TBEpAL pedo-
BHHH, M0 He PO3YHHAIOTRCA ¥V BOJI, abo PITHHY, M0 BiPI3HA-
OTECA TycTHHOW. Hanprkmaa, cyMimn samisHux omypris i3
MOPOIIKOM CIPKH MOMKHA POSAUTHTH ABOMA CIOCODAME: 3a
NOTOMOTO MaraiTy (puc. 32 a) abo TOTHBIIK BOTH A0 CYMITI,
MO MICTHThCA B CEJIAHOMY ITAIHIpI (puc. 32 6).
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Howarkori xiMiuxi morgaTTH

Puc. 32. Poaginernas HeoHOPITHOT cYMITTI 3aTi2HIX OMIVPEIE i3
TMOPOTTKOM CIPKH

é [MOACHITE CAMOCTIRHO, AKI BNACTUBOCTI PEYOBWH BUKOPWCTAHO
AN\ po3aineHHs 3a3HayeHol cymiwi BigCTOBAHHAM.

Ang pozginenHd cyMinmed pifHH, M0 XapaKTepH3VIOTHCA
PI3HHMH TYCTHHAMH, BHEOPHCTOBYIOTH ALTHIBHY AiliKky, CyMim
piapH — omxil Ta BOAM — HATHBATE ¥ ALTAAsHY milky. [licma
BiICTOIORAHAA CYMIM PO3LTAETRCA Ha ABa IMapi: 3HH3Y 30H-
paeThCA PiHHA 3 GIMBMIO TYCTHHOIO, 3BEPXY — 3 MEHINOI.
BigkpusaioTs kpas, i piguHa, uo sibpanaca aHHE3Y, CTikae.
VY milini samTHmaeTeCA Ta, MO MAE MeHNTY TYCTHHY.

é MoacHITE, KOTPAa 3 pioWH — onia 41 Boga — aGepeTecs y Bepx-
HLOMY Lapi.

@ineTeyBanHa. Lleil crmoci BHKOPHCTOBYIOTH AMA po3fmi-
JIeHHA cyMilllell po3YHHHAX | HEPOIYMHANY ¥ BOJAI PeYOBUH.
Hanpsreaaz, cyMinm KpoxMario 3 TI0K03010 a0 Kyxouao! couri
3 mickoM. Axmo qo Takoi cyMimi 7omTUTH BOAK, TO 0JHA Pedo-
BHHA POSYWHHTECA, a inma — Hi. [lig yac dinprpysanna pos-
YHHHA PedOBHHA TIPOCOYVETRCH KPidhk (IbTP, a Hepo3UHHHA
ocifiae Ha iioro mosepxHi. PoaunH, mo 30HpacThed B CRIAHI
(puc. 33 a, c. 42), nHasusawoTe girempamonm. PiTeTpoM MOEKVTE
6yTH iabTpyBATEHANR (TTPOMOKAIBHWH ) Tamip, Bata, MiTbHA
TKaHHHa, map micky 9M rpyaTy. Ha BogoowcHux cranmiax, e
OUHMAITE BelHKi ol eMH BojH, HaliyacTime BUKOPHCTOBYIOTE
TOBCTHH mIap 9HCTOrO IMicKY.
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TEMA1

."l'.h [NMOACHITL, AKI i2 3a3Ha4YeHx B ONUCI PEYOBKWH € PO3YMHHWUMK K
s MiCTHTLCA ¥ dinkTparTi.

BunapoeyBaHHA. CKOpPHCTABIIHCE OTPHMAHMM Bif (iab-
TPYBAHHA (iTbTpaToOM, 3 POIYHHY MOKHA BHILTHTH pPOSYH-
HEHY PEYOBHHY crocofoM BHNaposysanua. Jlna nporo ¢ins-
TpaT TOMIMMAITE ¥ TOPHEIAHOBY Y9allky H HarpisamoTe J0
kHIHAA (puc. 33 6). [lix yac kuniAHg BoAa BUDAPOBYETHCA, A
PO3YHHEHA PEeYOBHHA 3aUMACTECA HA JHI YamKHd. 3a HemoB-
HOTO BHIIAPIOBAHHA BOIH YTBOPIOETRCA KOHI[EHTPOBAHHI pos-
YHH, AKHH, 0X0J0UKVIYACH, KPHCTATIZVETBCH,

(ke 74 MOBHOTO PO3ALTEHHS CyMiMi KPOXMaTIO 3 TJIH0-
k03010 abo KYXOHHO! cofi 3 mickoM HeoOXiTHO BHEKOPHCTATH
MOCTiIOBHO ABa cnocodH po3IileHad cyMilmeli: BiAcTowBaNHT
Ta BHIIAPOBYBAHHA 3 MOJaJbIIOK0 KPHCTATISAIliEn.

Ouctunauia. 1laM cnocofioM posgiimoTs piMHy, mWo pos-
YHHEeHi 0/IHA B OHIH, HATIPHEIAJ PO3YHH cIHPTY ¥ Bofi. Crocid
[PYHTYETHCA HA BHKOPHCTAHHI PI3HHX TEMOEpPaTyP IX KHIIHHA
CyMim HaTHBAOThE ¥ KOIOY Ta HATPIBAIOTE 10 TEMIEpaTypH
KHMHAA (puc. 34 ). COHPT nepexouTsh ¥ 0apy 3a TeMIIepaTypH

i i

Puc. 35. Cnocodu poaaineHHa cyMimei:
a — (HABTPYBAHHS, 6 — BHITADOEYBAHH
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Howarkori xiMiuxi morgaTTH

Puc. 34. [lpuran 1us aucTHIATIL

1 — womba; 2 — repuomerp; 3 — amxin Harpitol Bogm; 4 — BEVTRIIHS TPYOKI
XOMOTHIIBHIED; J — XOUIOIHUIRHHE, F — MI0JEBAHHT XOUTOTHOT BOJTH; 7 — CHISTHER-
ahipHuK

78 °C, mo MOKHA BHAHAYHTH 34 JOMOMOTON) BCTABJICHOTO B
koaby tepmomerpa. [lapa HagxomuTs Vv BHYTpimHI TpyOKY
XOJOMWIBHHKA, KOHAEHCYEThCA i 30MpaeThed B TpHIMAU.
Juctunaiio me HaswBawTh nepezonkoio. lleit cnocif mae
BETHKEe TIPOMHCIOBEe SHAYEHHA,

é BuaHayTe 3a AOBIOHWKOM TEMNEPATYPY KWMMNIHHA OUTOBOI KWG-
NOTH A NOAGHITE, 44 MOXHA BUWOQINWTK Tl B YACTOMY BUrNAO).

¥ xypci nprpooIHaBcTBa BH BiKe 03HAIOMHIHCH 31 CIIOCO-
foM ourmenna 3abpyauencl kyxounol coni. [lix yac BHTIApO-
ByBauAA QiabTpary HabyaH BMIiHE pOIALTATH OXHOPIAHI
cymimi. Bupuamun wypc Ximii, BH HaBdHTecd poO3AiNATH
HeogHopiani cyMmimi, /s HHUX XapakTepHOo Te, 1[0 YaCTHHKH
PEYOBHH, AKi YTROPIOIOTE M0 CYMIM, ¢ 3HAYHO OLTRITHME Ta
NpOABIAITE pisHi ¢ianuni paacTupocTi. BHropHcTOBYIOIH
SHAHHA Tpo (isiaH] BIacTHBOCTI IXHIX KOMIIOHEHTIE, TIPOIO-
HYEMO BHKOHATH TpakTidgHy podory. [lix yac 11 BHkoHAHAA BH
3ACTOCYETE Pi3Hi ciocoOM PO3TITeHAA HEQTHOPITHIX CyMitmeit
Ta HaOy/IeTe BiAMORITHHX NPAKTHIARX HABHYOK.

43



TEMA1

% IIpakTuuna pobora 2
PoagineHHs HeOQHOPIGHOT CyMmiLLi

é MpurapakiTe npaswna Geaneku nig Hac poboTr 3 PEYOBNHAMM.

JasganHg. Jng npospeneHaa npakTHYHOl pobOTH MOK-
Ha B3ATH TaKi HeOJHOPIAHI cyMinmi: a) 3201301 OMVPEH, HAT-
piil xmopua, mojpifnene gepenHe BYTLAAA; 6) MyKOp, MOPO-
MIOK MarHin, THPCa; B) MiJHI OMMYPKH, Iicok, HATPIH LI0pIi;
') MOPOIIOK Mifgi, IYKOp, moapidHeHe qepeBHe BYTLAAA.

CdopMymioiiTe MeTy, OTHMITE 00T HANAA Ta CKIATITH
[LJIaH BUEOHAHHA JOCTITIE.

Hii 3 AocaiKenEda Ta cOOCTePeKeHHA 3ATTHINITE V 30IMHT ¥
BHTIIATI TAOIHIII.

Cymiu, Mocnipoe- CnocTepe-

Ne pocniny HICTL AiiA WEeHHS BucHoeok

3podiTh BHCHOBOK PO Te, 9KHX NPAKTHYHHX YMiHE BH
HAOYIH Ta AKe IX SHAYCHHA.

i HIACYMOBYEMO BHBYEHE

¢ [CHYIOTL YUCTI PEYOBWMHK M CyMILLI peqyoBKuH. ¥ npupoai B Yuc-
TOMY BUMMALI PEYOBUHW MAXe HEe 3YCTPIHAKTLCH.

e« YucTi peqoBrHKM — Ue Ti, WO CKNagaTeCA 3 YACTWHOK NeB-
HOMO BUAY W MawTe cTani gi3nyHi BNACTUBOCTI.

« Y cymiwax peyosuHi 36epiraioTe CBOT BNACTUBOCTI, TOMY KOMX-
HY 3 HWX i3 CYMILLERA MOXHA BUOKPeMUTH. Cymiwi nogINAinTe HA
OOHOPIAHI I HEOOHOPIAHI.

e [InA pozagineHHA Cymilleid BUKOPUCTOBYIOTh Taki cnocodu:
ONA HEOOHOPIOHWX CYMILLER — BIOGCTOKBAHHA, (PINETPYBAHHA,
00 MArdiToM; ona OgHOPIgHKX CYyMILLEen — BUNApPOBYBAaHHA,
KpHUCTAaNi3auio, AMCTUNALID.
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Howarkori xiMiuxi morgaTTH

w JABJAHHA I KOHTPOJII0 3HAHD

1. Haasite cymiwi, WO HAWYACTIWE TPannAKTLECA B NOBCAKOEH-
HOMY XMWTTI, BUXOOAY 3 BNACHOMO Aoceigy.

2. CdopmynoiTe Bale po3yMIHHA YUCTHUX PEYOBWH | CYMILLEH.

3. Hasenite npuknagn YWMcTUX PeHOBMH | ix cymiweid, obrpyH-
TYWTE NPaKTUYHE 3HAYEHHA.

4. OxapakrepuayiiTe cnocobu poagineHHa cymilei: a) ogHopio-
HUX; 6) HeoaHOPIAHWX.

5. MNModAcHiITL, 9K po3ninMTd Taki cymiwi: a) onis Ta BOAA,
6) nopowkk 3aniza A cipkWi; B) Boga Ta CNWMPT; ) NOPOLWKA
3aniaa i mMardi; r') nopowkK 3aniaa, migi Ta cipk; 4) nicok,
LYKOP | NOpoLWwokK 3aniaa.

6. O6rpyHTYRTE M OUIHITE 3HAYSHHA CYMILLIER Y KWUTTI NIOAWHK Ta
OnA gac ocobucTo.

7. NoeefiTe BAXNMBICTE YNCTUX PEHOBMH.

& 6. Atom, Moro cknapg,. XimiuHi enemeHTn,
IXHi HA3BW Ta CUMBONM

OnanyBagLWwX L0 TEMY, BH 3MOXeTe:

s POIPIINAMY TOHATTA aTOM#, €MOTEKYIas, «XIMIiYHHH
eTeMeHTs,

o JNamy i tazueamy CHMBOIH He MeHm Ak 20 ximiunmx
eTeMeHTIB,

« HAGOOUMU NPUKIAdU 1 3aNUCYEAMU CHMBOIHK eJTeMEHTIB;

o 3NAMU CKITA] ATOMA;

« idenmudbixysamu WAZBH eTeMeHTIB 3a IXHIMH CHMBO-
JAMH 1 3anicysanmit CHMBOITHA 38 HAZBAMIH,

s OMiMOgaMY 3HAYSHHA BiIKPHTTA aToOMa Ta HOTO CKIAATY
A TOJAABIIOTO POIBHTEY XiMil.

Atom, ioro cknag. BuyTpinma 6yaosa pedoBHH IiKaBHIa
pdeHiX 3a Beix dacis. lle dinocodm Craponapmeoi ['pemii
Jepkimm, lemoxpit i ApicToTenb BUCIOBIOBATH IPHITY IMeHHA
MO0 iCHYBaMHA aTOMIB — HaijpibHIimHX YacTHHOK pedo-
BHHH — Ta pisEux ix kombimamiit. [lomyxu, cnpamosani Ha
PO3KPHTTA OYAOBH PEYOBIHHE, MPOBATHIMHCA 3 V ¢T. 710 H. €,
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TEMA 1

«Y TeMpasi mosuAHi nepefiysaTa (izvknA i, ocobaHBO,
XiMIKH, He 3HAOYH BHYTPINTHBOI OVIOBH YACTHHOKS, — MHCAR
v XVILI ct. pocificexmii yaennii M. Jlomonocos.

Apicmomenn (384-322 1o u. e.) — gas-
HBOTpelbkHH dinocod), VIeHRH-SHIMKIO-
meguceT. Y Hayi HoTD BBaXKa0ThL <6aTEKOM>
HAVEW TIp0 YOTHPH CTHXIl (eleMeHTH).
Yce, mo oTouye MOMHHY, TOOVIOBAHO 3
MaTepil, a BIAMIHHICTh MK pedaM¥ T0Jg-
rac B pisHidl kimekocTi Temma, Xodomy,
cyxocTi i BororoceTi. Bin BHCIOBHE NpHITYIIEHHA Npo Nepe-
TBOPeHHA OJHHX Til Ha iHmi, mo i 3ano4aTKyRAIO BIHHK-
HeHHA AMXIMIYHOTO Nepio/y B POSBHTEY XIMIYHOI HAVEH.

Hemoxpim Abdepcoxuii (460-370 mo
H. £.) — JaBHbOTPenbKHi hinocod), yuerni,
OJMH I3 3aCHOBHAKIR ATOMICTHIHOT) BUEHHH.
Bin ysamxae, n0 BHHHKAIOTE | SHIUKAIOTE
JIATITe TIeBHI CTIOTYEH aToMiB (pedi i cBiTH),
AJTe He [XHH TepIoocHOEA — ATOMH,

Cygaci yapaerHa npo 6ya0BY aToMiB i XiMiuni eneMeHTH
chopMyBanHca HA OCHOBI BIIKpHTTIB ¥y ramysi §isukH, no
Oy apobaeni B nepmiil moxosuHi XX T,

Tepumin <artoms v nmepexnagi 3 rpeibkol MOBH 03Ha4ae
<HEemOALTEHAH S,

@ MNogymaiiTe W@ NOACHITE, 4K BIONOBIOAE TAKA HAZEA CYYACHWM
YAENEHHAM NPO WO CTPYKTYPHY HACTHUHIKY DEYOBMHA.

Huni maykom AoBefeHo, M0 aToM — TeXK CKIAJHE YTBO-
perta. [lo foro ckmagy BxoaaTs me ApiOHIIT YACTHHKA: #po-
momu, netimponu Ta exexmpony. llpoTonu it HeliTpoHN yTBOPIO-
I0THE Adpo amoma,

Hpomonu MaioTh MO3HTHEHIG sapax +1 i Macy 1,673 - 1024,
Mot 3pyeHOCTI onepyBanHA TaKHMH 9ACIaMH BYeHi BHKOPHCTO-
BYIOTH TAK 3BaHi BitAoCHI MacH. 3oKpeMa BiTHOCHA Maca IPOTOHA
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Howarkori xiMiuei moEgTTS

Aopismoe 1. Ha micbsMi mpoToHN N03HAYAIOTE TAK: i P, e BepxHii
iHAeKe NOKA3VE BITHOCHY Macy, a HIKHIH — 3apsa.

Hetimponu — AezapaaxeHi 9acTHHEN (eleKTPoHeHTpaIbHi )
3 Maiixe Taroio camon Macomo (1,675 - 10-24 1), ax | mpoTommn, ix
MO3HAYAI0TE [E 1.

Hagromo gapa aroMa pyxaioTecd eaexmpony, Mo XapakTe-
PHAVIOTRCA HalMeHIIHM HeTaTHBHHM 3apafgoM —1 i avae
MaTo0 Macoio (Maitae v 2 000 pasis Menmra, HisK MacH IpOTOHA
il HelTpOHa).

[IpoTomi, mo MicTATECA B APl ATOMA, HANAIOTE HOMY TI03H-

THEHOTO 3apaidy, TOMY H SApAA A1Ppa BHIHAYAKTE 34 3ATa TbHHM
JHCITOM H[JIEIT[II'IiB.

KimexicTs EMEKTPOHIB, MO PYXAI0TRCH HABKOIO S/pa aToMa,
BABMKIH TAKa caMa, AK | KLTEKICTE MPOTOHIR. Japaaxu MEOMY
ATOM € eReKmPoONetmpaibioin {HEHEL[}E,E[}I{EHGEJ) Y CIUHKO0T0.

% Amom — uaiiipifHima emexTpOHEHTPATEHA YACTHHEA
PEUOBHHH, AKA CKIATAETHCH 3 MOIUTHEHO 3aPAAeHOT0

Adpa Ta HETATHBHO 3APA/UKEHHX efekmpoiia, mo pyxa-
0OTHECA HABKOJIO HBOTO.

Y anpi aToMa 30cepeiKVeTheA BeA HOTO Maca, Mo YACETBHO
ROpIBHIOE cyMi IpoToris i AeliTponis. [Ipuktag 6ynosr aToMa
Hitporeny nokasano HA pUCVHEY 3.

Icnye ofMemena KUTBKICTB aToMiB, BITKPHTHX i BABYEHHX
xiMiuHow Haykow. Bomm yreopoioTs 118 xivmimnimx eneMenTis,

EnexTporna
CHIOUTOH A

Enextponn

Hapo aroma

{(npoToRH + HEHTPOHE )

Puc. 35. Moness 6yaoen atoma Hitporeny
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TEMA1

of'eaHanax v Tabmamin, — [lepiogruny cHeTeMy XiMiYHHX ene-
MenATiB /. Mennencesa. bimemmicts i3 aux (92 enemMenTH) BUAB-
JIeHI B TIPAPOJ, IHIM — TITYY4HO ,T_[ﬂﬁji'Ti TIiJT 9ac AIepHAX peakifii.

XimidHI ENEMEHTH . [[oHATTY «efleMeHT» O3HAYAE <CKIAI0BA
yacTHHEA peyoBHHH». Ha mogarky XIX cT. icHyBanng aToMiB
niareepaas vaenwi . JansTon. frim{}r A HATEKHTH TEPMiH
<XIMIUHHAN eleMenTs,

Hanomon Axcon (1766—-1544) — anr-
miticeEni dpisnx i ximik, Biasue, mo Bei
eeEMEHTH CEIaJaTRCH 3 ATOMIE, 8 aTOMH
VTBOPIOIOTE Monekyan. Ha ocHosi nsoro
BiH TIOACHHUE 3aK0H CTATOCTI CRIATY pedo-
srH. ¥ 1803 p. sanpononysan mepmry Tab-
JHIOI0 BiTHOCHEX ATOMHHAX Mac eJTeMeHTIB.
JaliMaBcsa BM3HAYEHHAM CKIATY NOBITPA Ha PI3HAX BHCO-
Tax Bij 3eMiIi, AOCHTE OMH3LKO MiAIHINOR 0 NOAcHeHHT

ABHIA AR yaii.

Ximiyni eneMeHTH MalOTh HASBH, M0 CKIAMHCA iCTOPHYHO,
FANTedHO B IX NMoXoMaeHHd Ta BaacTHnocTell. CydacHi HA3RH
XIMIUHHX eTeMeHTIB MOX0AATE BT IX JTATHHCBKHX HA3E i € Biaac-
HHMH, 4 TOMY THIYTECA 3 Bemukoi ditepa. Hanpaxnam: ligpo-
rer, Orcaren, Kapbou, Kynpys, Mepym. /s spyurocTi Kopre-
TYBAHHA HAMH Ha IHchMI BigoMuii yuenwii €. bepneniyc za-
OPONOHYEABR CHMBOIH XiIMI9YHHX eTeMeHTIB, M0 CKAATAITHCH 3
MEPITHX JiTep iX TATHHCEKHX Haas (oanicl abo qpox), Hanpuk-
max: Oxcures — O, MepyM — Fe.

Bepueniyc €nc Axod (1779—1848) —
HIBeAChRHIT XiMik, AKAi pospobHB CHM-
BOJH XIMIYHHX eJeMeHTIiE | cEIajaHAd
bopuya. Lleit croci6 cras MizkHAPOIHOID
MOBOIO XIMIKIB. ¥ UeHWIH HATHCAB JIeKLTRKA
mpaik 3 TEOPETHYHHX NHTAHE OYIAOBH
Marepii Ta moAcHenHa Mepebiry XiMigHux
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Howarkosi XiMigHi moRITTS

pearitiii. Bigkpus Tpu enementn — Cenen, [lepiii, [lupro-
Hill. YHepme BHCYHYE Teopilo B3acMofAil MiX aToMaMHd B
XIMI9HITY COOMVEAX, VRIB MOHATTA <KaTaliss. JanponoHy-
BAB KOPACTYBATHCA (DiITBTPYBATBHHM MATEPOM | TYMOBHMHE
TpYOKAME Ti/T 9aC eKCTIEPHMENTY.

Haspu HalimomupeHIiMAY XIMIiYHAX eTeMeHTIB, CHMBOIH Ta
X BHMOBY HaBejleHo B madauui 1,

Tatuuns 1
Hazen 1a CHMBOJH XiMIYHAX ¢ICMCHTIE
Hazea ximiyHoro XimiuHmia Bumoea BiapHocHa
enemMeHTa CUMEOJ CMMBONY | aTOMHa Maca
1. Amosinii Al AMOMIHITH 27
2, ApreaTyM Ag APTEHTVM 108
3. Aypym Au AVPYM 128
4. Bapi# Ba Gapii 137
h. Bop B Gop 11
6. Bpou Br GpoM &0
7. Tligporen H am 1
8. Hon I fion 127
9. Ramiit K Kamii 39
10. Kanwemii Ca EATRITIH 40)
11, Kapfon C e 12
12, Kynpyu Cu EVTIPYM (4
13. Marniit Mg MATHIH 24
14. Manran Mn MaHTAH 34
15. Meprypii Hg TiIpapripyM 201
16. Hatpift Na HaTpiH 23
17. Hitporen N CH 14
18, Oxcuren 0 0 16
19, TLamonbym Pb TLTEMOVM 207
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TEMA1

Ipodoewenns mabia. 1

20. Crrimii =i CHIIIIA 14
2. Cymudywp 5 ec 32
22, CramyM S0 CTAHYM 118
23. Depym Fe drepym h6
24, Dayop F dayop 19
25. Docdop P e 31
26. Xmop Cl XIOP 35,5
27. lnak Zn MHHE 65

Ak Hagrmo, He Bei eleMeHTH MaloTh OJHAKOBY Haiwy i
BHMOBY CHMBOMY. ToMY /14 UMTAHHA HA3B XIMIYHUX eleMeH-
TiB HeoOXITHO BHEYHTH H 3HATH BAMOBY XiMIYHOTO CHMBOJTY.

i NIACYMOBYEMO BHBYEHE

o CknagoBumMi HaCTUHKAMK PEYOBWHMK € aTOMK, MONEKYNK.

s ATOM — ENeKTpOHEeRTPansHA YACTMHKA PEYOBMHI, AKA CKNna-
DAETECH 3 NO3WTWMBHO 3apPALKEHOrN0 \4pa Ta HEeraTtMeHo
3APALKEHNX ENEKTPOHIB, WO PYXAKTLCH HABKONO HBOMO.

¢ Hapo aToma CKNafaeThcA 3 NPOTOHIB, AKI XapaKTEpPU3YINTLCR
MacOoK i 3apagaom, | HEWTPOHIB, WO MaKTh Macy, ane € enex-
TPOHERTPaANLHUMN.

¢ KinbkiCTe enexTpoHie, WO PyXawThCs HABKONO AOpa aroma,
OOPIBHIOE KiNbKOCTI NPOTOHIB, WO MICTATLCA B A4PI.

o Ximiywmit eneMenHT — BUO ATOMIBE 3 NEBHWUM 3apAOOM AgpAa.
KOXHMA XIMIYHWA @NEMEHT NO3HAYAETLCA BIANOBIAHVUM HOMY
CUMBONOM. KOPUCTYBAHHA CUMBONIKOK OAE 3MOry TEOPWMTH
MOBY HAYKI.

w SABAAHHA A KOATPOIN) 3HAHD

1. Haseite CTPYKTYPHI HACTUHKKW PEYOBIHW.

2. TNoACHITE, 9K Bl PO3yMIETE NOHATTH «aTOM», «XiMIYHWA ene-
MeHT», ChopmMynionTe BUIHAHEHHA.

3. OxapaktepuayidTe 4acTUHKKW, AKI BXOOATE 00 Ccknagy agpa
ATOMA, | NOACHITL, YOMY ATOM E ENEeKTPOHENTPANLHWM.

4. MNpogukTyidTe O0WMH OOHOMY HA3BKW XiIMIYHWUX BNeMeHTIB | 2anun-
LiTL X cumeoni. [NpoynTaiiTe ix. BUBYiTh HA3BW HARNOLWWPEeHi-
LLMX XIMIYHWMX ENeMEHTIB, IXHI CUHMBEONK TA BUMOBY Hanam ' ATb.
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Howarkori xiMiuxi moEgaTTH

5. MNomipkyiATe, AKY WIHHICTE ANA BAC 0COGMCTO MaIOTL 3HAHHA
NPO XiMi4HI ENEMEHTH W YMIHHA KOPUCTYBATUCH IXHIMW CUM-
BONAMM.

i NIKABO 3HATH

BepHagcexuii Bonogumup leanoBuy
(1863-1845) — ykpalHCBKWIA y4eHWid. Bu-
BY4AB XiMi4HWIA cKknan 3emHOol KopW, artmo-
cepu, rigpocdepu, mirpauii ximivHux ene-
MEHTIB ¥ 3eMHIA kopi. LA Teopis a'Acyeana
NPWYHUHK OKPEMKMX MICUEBWX 3aXBOPKEBAHL
noauHK A TeapuH. Xeopobu Bynu 3ymoBneHi
HEOOCTATHIM YMICTOM Y BOOI T2 POCAWMHAX
WNTTEED HeobxioHux enemedTis: Kansuio,
Marniio, Woay, Kynpymy, Bopy towo. 3ok-
pema Hectada mikpoenemedta Wony B opradiami mogvHm
CNPUYMHIOE Bakki XBOpPoGW WWTONOAIGHOT 3an03M NINOUHK,
06'eaHaHi 3arankHOK HA3B0K «HoO0ANdILMTHI 3aXBOPIOBAHHRA.

OCHOBONONOXHWK y4eHHs npo Gio- i Hoocdepy. 3oiAcHKe
HaykoBi OOCNIOXEeHHA PanioaAKTMBHWMX enemMedTis. 3acHOBHMWK |
nepwuid npeanageHT Akagemii Hayk YPCPE, yuned Haykosoro Toea-
pMcTEA iMeHi LLeeyeHka v JIkBOBI, NOYECHWA akanemik Oekinekox
sapybixHux akagemiin. Teopeub Hayku Gioreoximii, 3acHOBHMK
BITYUMIHAHOI WKONKW reoximikie, icTopuk, dpinocod, HATYPANICT.

§ 7. BigHOCHI aTOMHI MacK XiMiYyHNX
enemMeHTIB

é OnanyBagLWX IO TEMY, BH 3MOXeETe:

Poaymimuy KITbKICHY XaparkTepHCTHEY aToMa,
pospintamy NOHATTA <BiAHOCHA ATOMHA Macas i <Maca
aToMas;

s 3MAMUY OIHHHAID, Moa0 g9kol oduHcInITE BiAHOCHI
ATOMHI MACH eTeMeHTIB, 4 TAKOXK Hepily Krachudikaiiin
eJIeMeHTIE HA MeTaTiuHi i HeMeTa iuHi;

= YMImu IMAXOO0WMY IHAYEHHS BiTHOCHHY ATOMHHX Mac

eTeMeHTIB 32 NeploAHIHOK CHCTEMOD;
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TEMAA1

« Hafyeamu 3damuocmi KOPHCTYBATHCH AOBIIKOBHMEH
nxepenami indpopmartii;

= OUiMIOAAMY BARIHEICTE 3HAHE TIPO XIMIYHI eleMeHTH H
MacH aTOMIB.

Peanwne icnypanna atoMis samtoexayao [l Jamrona na
IVMKY TIPO Macy amoma xiMidroro enemenTa. JlocmimrennaMn
BUEHOTO OVJI0 BCTAHOBIEHO, MO MAcH aToMin avae mamni. Ha-
npuETan, Maca atoMa ligporeny cranosuts 1,66 - 1024 r abo
1,66 - 10~27 gr, a Okcureny — 2,67 - 10-23 r abo 2,67 - 1026 kr,
JarnamM'aTaTH Taki 9ucaa Ha3BHYaiiHo BaskKKo, 4 KOPHCTYBATHCA
HHAMH Mij 4ac ofuHCciIeds Ay:Ke HeapyyHo. Yepes 1e Ha TOYaTKY
XIX cT. puenwil 3aTIpONOHYBAB VBECTH eTATOH MNOPIBHAHHA
MACH, TOOTO OAHHHITD, BiTHOCHO AK0I MOJKHA POSTIAAATH abco-
moTai atomHui MacH. Taxoio opimmnen 6yao B3ATO amomiy odu-
nuuio macu (ckopogeHo a. 0. M.). Ha Toii gac 1e Hyma Maca Haii-
mermoro atoMa — Ligporeny. Huni atoMAol ofHAHIED MacH
BRaKADTE /12 Mack atoma Kapbony, sokpema fioro pisHOBHI-
HocTi, 110 Bignosigae Maci 12. e o3nagae, 1o HaeTsea TPoO aTOM
Kapbony, axuii v aapi MictiTsb 6 TpoToHiB i 6 HelTpoHib.

% Amomna odunuya macu — e /{3 macu Kapbony, mo
yHCeTsHO JopiBHIDE Maci atoma Figporeny 1,66 - 10—24 1,

Heamo moJlTATH 3HAYeHHA MAC ATOMIB efleMeHTiR Ha ui-
CcedbHe 3HAYeHHA ATOMHOI OTHHHI MAacH, T0O OTPHMACMO HeBe-
AWK M 9dcsa, #Ki BiANOBiganTE eiddocHil amoxuii Maci
IILOTO eneMedTa. BiiHOCHY aToMHY Macy cKOpo4YeHO TIO3HAYA-
0TE A,, YHTACTLCA a-€p, Ie A n3Ha9ac «aTOMHa», 4 ¥ — <Bij-
HOCHa#, Bijl JATHHCREOTO cI0Ba relativus.

Hanpukmag, obuneaumo sigHocH! aToMui Macu ligporeny
it (Dayopy:

1,660 57 - 10-24 ¢ i
1,660 57 - 10-24 ¢ i

3,154 81-10-25r
1,660 57 - 10-24¢

Af(H) =

A(F) = — 18,9984 = 19,




[logarkosi xinigmi moHgaTTd

% Biduocna amomna Maca — ne YHCIO, AKe NOKAsVE, V
CKIZTBKH pa3zisz Maca aToMa BIANOBLAHOTO eleMeHTa
imeira i 1 /12 MacH atoMa Kapbony:

mrx{E)
1,-“!12 mg (C)

A(E) =

Ockinpky BiTHOCHA ATOMHA MACA € BIIHOMEHAAM PEATBHO]
MACH aTOMA eJeMeHTa 70 nﬁpaﬁnm eTAIOHA, TO BOHA — De3 poa-
MipHa BETHYHHA,

JHANOITE ¥ NEPIOgWUYHIA CUCTEMI XIMIYHHMX enemMeHTIB BIQHOCHI
atomHi macwk Hartpio, KapGody, Cuniuio, UwHky, Amominio,
Xnopy i HaaeiTk ix. Lo ocobnvee B NOMITUNK B UWX YMcnax?

BigrocHi aToMHi MACH BCiX XiMIYHHX eleMeHTIR o0dHCTeH]
Ta BHeceHi B Mepiogudnay cHcTeMy. Haimacrime nme mpobosi
yena. Jag xiMigENE po3paxyvHEIR BHKOPHCTOBYIOTH OKPVI-
newi iX sHaveHnad (dus, mada. 1).

Bignocni atoMAi MacH € cepeHIM 3HAYeHHAM VCiX i30TOIIIB
(pizpoBHAHOCTEH aTOMIB) IBOTO eleMenTa. Hanpurnaz, B
Oxcureny ¢ 3 i30TONH, AApa AKUX MICTATH OJHAKORE YHCIO
MPOTOHIB, a7e pisAy KinbKicTh HeHTpoOHIB (puc. 36).

binwuriers aToMin OxcHreny, AKi TPANMA0TLCA B IPHPOII,
MamnTe BigHocHy Macy 16. Tomy ¥ mignocHa aTomua Mmaca
eJleMenTa, HadakeHa 10 [(hOT0 3HAYEHH:A, CTAHOBHTE 15,999,
Hi i B Oxcureny, BifHoOCHI aTOMHI MacH iHNINX eleMeHTID

Puc. 36. Mogeri isoTonie OxcHreny 3 Macom:

a — 16 (8 uporonis i 8 meitrponis); & — 17 (8 nporonis i 9 nefitponis);
& — 18 (8 oporonis i 10 mreidTporis)
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TEMA 1

VHECEH] B TMEpPIOAHYHY CHCTEMY XIMIYHHX eleMeHTIB AK YHC-
72, MePeBAAHD 3a0KPYTJAeH] 10 THCAYHAY 9acTOK O(HHHII,

é MIACYMOBYEMO BHBYEHE

o ATOMK XIMIHHWUX ENEMEHTIE XaPaKTEPWMIYIOTLCH NEBHMUMM MACAMM.

ABCONKOTHI MacK aToOMIB € AyKEe ManMMK, TOMY ONS 3PYYHOCTI
KOPWCTYBAHHA BEEOEHO NOHATTA «BiQHOCHA aTOMHA Macas.
BignocHa artomHa maca — BenuwdvHa Ge3poamipHa.
YyuceneHo BOHA OOPIBHIOE BIAHOWEHHID MacKy artoma eigno-
BigHOro enemenTa Ao 1/4o MacK atoma Kapbony.

3a atoMHy 0aMHMLIO Mack BaATo 1712 Mack atoma Kapbowy. Lie
BENMYMHA, WO CTaHoeuTe 1,66 - 10724 r aBo 1,66 - 10727 kri
NO3HA4YaETLCA d. 0. M.

BigHOCHI aTOMHI MacK XiMiYHMX EneMeHTIE yHeCeHo B Tabnuuo
«[lepiogryHa cucTema XiMidHWUY BNemMeHTIB:.

w SABAAHHA A KOHTPOAR 3HAHD

1.

2.

3.

4.

3.

6.

Haz2giTe NOHATTA, AKUMKW MOXHA KOPUCTYBATUCH ONA KiNkKic-
HOT XAPAKTEPUCTUKW ATOMIE XiMIYHWX BNeMEeHTIB.

[MNOACHITE, AKY OQMHMUKO B Ximii HA3WBAKDTE ATOMHOK OOQWHK-
LUE MacK (a. 0. m.).

OxapakTepuayiTe NOHATTA «abconiTHA aTOMHA Macas | «Big-
HOCHA aToMHAa macar. Y1m BOHKW BigpI3HAINTLCA?

Hanuwite mMaremartr4Hiid BUpPa2 BiOHOCHOT aTOMHOI MACK,
NAanTe NOACHEHHHA.

OB4McniTe BigHOCHY atomHy macy KapBody, skwo abco-
NIOTHA ATOMHA Maca CTaHOBWTE 19,93 - 10-24 1,

OUiHITE BAXNKMBICTE 3HAHL NPO XiMI4HI ENEMEHTH.

i HIKABO 3HATH

HagmipHwia ymicT 4v HecTada Baratbox XiMidHKMX EneMeHTIE B

opradiami NIOAUHKY BUKNWUKAKTE NATONOrYHi 3MiHKM Y dyHKLIAX
OKpemMX Opradie.

EnemeHTi B CKNani cnonyk MamTs 3AaTHICTL HArpomMaoxyea-

THUCH B pizHMx opradax: Xpom, Apredtym, MoniboeH — y Moaky;
Mauran, Kanih — y cepui; Aypym — ¥y XiHO4HOMY BONOCGI;
LiMHk — y aybBax Touwo.

3a Hectadi PepyMy NOPYLWYETLCA poBoTa iIMYHHOT CUCTEMK

1 KOHUEeHTpAauUis yearv, BUNagaE BONOCCH, BMHMKAIOTL Oenpe-
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Howarkori xiMiuxi moEgaTTH

CMBHI ABMLLA. Be3 HLOro HemMOoXnNMee dYHKLWIOHYBAHHA KPOBO-
HOCHOT cucTemuy. Depym HeobxigHWiA He Tinbkw nOWHi, a i
POCAWMHHKM | TEAPWHHWM OpraHiamam.

§ 8. MNepioguyHa cuctema XiMiyHNX
enemeHTIB 1. MeHpeneeea.
CtpyxkTypa nepiogn4HOT CUCTEMMW

OnanyBasLWiu LD TEMY, BU 3MOXeTe:

o INAMYU CTPYETYPY MEPIOTHYHOL CHCTEMH, POSTANTYBAHHS
METATIYHAX | HeMeTAMIYANY eleMeHTIB V HepioadHii

CHCTEMI;

o KOpUcMYysaAmucAd CHCTEMOID XIMIYHHX eJNeMeHTIE [k
MOBIIKOBOW0 TAOIHIIEID;

o YMimMu euIayamy BITHOCH]I ATOMHI MAaCH XIMIYHHUX ele-
MEHTIE, TTOPAJI0K PO3TAIIYBAHHA eJIEMEHTIR ¥ HepioaHy-
Hil CHCTEeMI;

o Hafysamu adamnocmi 3aCTOCOBYBATH JOBIAKOBI JUke-

pena indopmarii.
@ MNpurapainTe, WO HA3ZKMBAKDTE XiMIYHUM ENEMEHTOM.

XiMiguii mayui auni sigomo 118 XiMiYAUX eTeMeHTiB.
BuB4nTH i 3anaM’ATATH KOAHWIH eIeMeHT JJOCHTh CKIagHO.
Towmy HaBiTE TOMI, KOTH XIMIYHEX eleMeHTIB OyI0 BijoMO
3HAYHO MEHIIe, V9eHi Bike MpalioBall HaJ CTBOPeHHAM IX
knacudikarii.

Knacuaomaws xim4Hux EnEmenTIB. [lepmnii nonin emeMen-
TiB OVI0 37iHcHeHD 3 YpaXyBaHHAM (PiaHYHHEX BIACTHROCTEH
IPOCTHX PEYOBHH, YTBOPEHWX IHMH ereMenTaMu. Tak 6yio
BHOKPeMJIeHO Bl TPYIIH eleMeHTIBE — Memaniuni i nemema-
aiunit (puc. 37).

Ho meranigaux exeMenTis Oyan sigpeceni Harpiil, Kamiif,
Kaneiii, bapii, Manran, @epym, Xpom Ta in. Lli eremenTH
VTROPIONTE BiANOBLIHI MeTATH.
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TEMA 1

XIMIYHI
ENEMEHTH

Hemeraniuui
Si,Br,F

Puc 57. Knacudiramisa XiMITHER cIeMeHTIE

Ax memeranigni erementH knacudikysanu ligporen, Kap-
6on, Cyawsdyp, Cumiuiii, Qocdop, Xmop, bpom, Okcuren, Hit-
pored. Lli ereMeRTH YTBOPIOIOTE PEYOBHHH-HEMETAH,

MeTtama i HeMeTamH pisHATBCA (DIZMUHHMH BIACTHBOC-
TSIMH.

(Ouak 3'dcyBanocd, mo 04 KracHdikalis € HeTOYHO,
Cepej eneMeHTIB | peYOBHH, VTBOPEHUX HUMH, TPAITLIAIOTHC i
TaKi, Mo TMOETHYIOTh ¥ cobi MeTariyni i HeMeTaniyHi BAaCTH-
socTi. Hanpummag, nemeranu Byriellb i cHminii MamThb
MEeTATIYARH OJAcK, Hogl — ENEKTPONPOBITHIM, a MeTaTi4Hi
eneMedTH lluEK i AmoMiRil DpodBag0TE MOABIHHAI BIacTH-
BOCTI ¥ CBOIX CTIOJIVEAX.

Omke, Taka kiackpikallia ereMenTiB BUABHIACA HEJOCKO-
Hanow. e HamToBXAVIO BYeHAX HA TTOAATBIN NONTYKH,

CTpyKTYPA NEPIOAWYHOI CUCTEMM. Y 1869 p. yuenwii [|. Men-
JEJIEEE TIPE/ICTABHE TaOIHITIO iacHAgikanii XiMimnx eTeMenTin,
Aka misHine jgictana uaspy Hepioduuna cucmema ximiunux
exemenmin /. Mendeneeaa.

Mendeneee Amumpo lsanosuu (1834—
1907) — pociliceknall y4enwi, BijoMuil Ak
TBOPENb NepioguyHoro sakoHy. Busyangn
HadTy Ta 11 moxomaxennda, . Mengencer
MojaB ifem migzenmuol rasmcikanil pyrinng,
poapoduB ckaax i cnocib sHpobHUNTEA Gea-
THMHOTO TTopoxy. ONHpanYHcE Ha Tepioang-
HUH 3aK0H, V9eHHH mepeffauyus icHyBamHsA
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Howarkori xiMiuxi moEgaTTH

e He BiTKPHTHX XiMIYHAX eleMeHTis, OnHcaB ixHi disnani
It xiviumi suacTrBocTi. Ak npodecop i kepisEHK KadeapH,
OVB J0OpUM JEKTOPOM | BETHKHM JIPVIOM CTYAEHTCHEOI
MOJIOJ.

{06 3poayMiTH, YoMy TabIHINIO HASBATH CHCTEMOTD, 3'4CY-
EMO, TI[0 JK TAKE cucmeMa. ¥ Meperaai 3 rpenbkoi — «I1ije, 110
CKIaaeTheA 3 9acTHHs. [lpoTe cuctema icHye ToAl, KomH Mix
il yacTHHAMH BHABRIEHO BIACMO3B 43KH, Akl HAZAOTH i mes-
HHAX HOBHX AKOCTel 9K MiToCTi.

HalmomupeRimAME CTATH IBa BapiaHTH MepioHIHOl cHe-
TeMH: KOPOTKHI | qonrii. /| susuenna kypey XiMil B ocHOB-
Hill MKOJI YacTine BUKOPHCTOBYIOTh KOPOTKHIT BapiaHT (dus.
ghopaa 1).

PosrmaneMo Tabaamio Ta HABIHEMOCA KOPHCTYBATHCH HEWD
aK AoBigkoBon. Yei emeMenTH B nepiogngiil cuctemi /. Men-
Aenees mponyMepyeas. Homep, mo iforo oTpHEMan KOKHUH 3
XIMIYHHX eJeMeHTIB, HAZHBAIOTh NOPAIKOGUM HOMEPOM.

Komxmi eneMedT poaMiieHo B okpeMiid KIITHANI Tepiofamd-
HOI cHCeTeME., KaiTHHER XIMIUHHX eleMeHTIB o0'€IHaHO B Ie-
piomm i rpymi. Taxa cTpyETYpa NepiogHOl CHCTEMH YTBODH-
TACk, KOJNH DA EIeMEeHTIB, PO3TANIOBAHUX ¥ TIOPAAKY 30iME-
MmeHHd X BimHOCHHX aToMuHX Mac, [|. Mengeneen mogimus Ha
KOPOTIIL PATH, MO0 MOYHHATHCH HANXAPAKTEPHIMMTHAM MeTATIYHHM
(Li, Na, K, Rb, Cs, Fr) i sapepmysamica nemerarigaamM (F, Cl,
Br, 1, At) eremerramMi. JocTiTHBITH BIACTHBOCTI 1THX eJIeMEHTIR
i IX pEYOBHH, BiH BHABHE, 1[0 31 3pOCTAHHAM MOPATKOBHX HOME-
PIB ¥ HIX CIIOCTEPITACTHCH ILTABHA 3MIHA METATIYHHY BIACTHBOC-
Teii Aa AeMetanivami. [licna sinkpurra inepriomx enementin (He,
Ne, Ar, Kr, Xe, Rn) ix 6ym1o pmulmerm B KiHIl KOMKHOTO Ay,
Tax eropmMyBaTHCA TOPH3OHTATLHI PATH — Repiodu

% Hepiodu — 1ie TOPHIOHTATBHI PATH XIMITHHX eTeMeHTIB,
PO3TAIMOBAHKX 32 3POCTAHHAM [X MOPAJIKOBHX HOMERIE,
[0 MOYHHANTHECH MeTATIYHUMH i 3aKiHYVIOTECSA iHepT-
HUMH eleMeHTaAMH.



TEMA 1

[lepioguuna cucTeMa cKIATACTRCA i3 ceMH Hepiofis, Aki
MICTATE HEOJAHAKOBY KiTBKICTE eleMeHTiB: Nepiii nepiog — 2,
JApYTHH i TpeTiii — 1o 8, YerpepTHil i m'aTwid — mo 18, moc-
THH — 32, ceoMuAll Nepiod MicTHTE 26 eneMeHTiB i € Hezagepme-
. HaltkopoTmuii — nepmuii nepiof, Mo cKIaIacThCA JTHIE
3 ligporeny H i l'eniin He, 3a kinekicTio enemenTie v nepiofi
ix mogingamnTe Ha Man (nepirnii — TpetTiil) i seauxi (deTnep-
THIT — chOMUIT) (puc. 38).

Mani (nepwui — Tperii), Mict
2 abio 8 enemeHTiB. .
CxnanawThcs 3 DOHOTD P

( NEPIOAN |

Benuk (4eTBepTUil — CLOMWRA), MICTATE

18 abo 32 enemeHTH. CKNAAANTHEA : amm
y KOpOTKOMY BapiaHTi nepioguiHol

Puc. 38. Knacudirania nepioxie

Y xoHoMy Hepiofi, He3zaZlemHO BiJ TOTO, MATHIH BiH 9H
BeTHKHI, clocTepiragThed OfHA H Ta caMa 3aKOHOMIipHIcTE: 3i
apocmaniam nopadkosux HoMepie eneMenmis iv memaniuni
BAACKIUBOCH ROCAAOTIOIOMBCA, d HEMEMANIUNT NOCULTINIONMbCA.
TomMy, CROPHCTABITNCH TAOIHIED, 32 POSTAIIYBAHHAM eJIEMEH-
TiB Y IEpPIOaAX MOKHA BH3HAYHTH, AKHH 1€ eTeMeHT — MeTAIY-
HUH 90 HeMeTaTiyHHiL

YHacaiiox posTamyBaHHd TepiofiB oHH TiJl 0JHHM VTBO-
paaocd 8 Tpyn (v KopoTEOMY BapianTi). KomHa 3 HEX mojind-
EThCA HA 2006MY W nodivny nidzpyni.

Y KopoTEOMY BapiaHTi HamWC CUMBOJIB eleMeHTIR TOI0B-
HOI OiATPyTIH 3MIiNyIoTe B oAWH Hik, a nobiumol — B iHIIMi
(puc. 39). Hx Havmmo, roloBHa MATPYIA MICTHTE eleMeHTH
MaTHX (JApyroro # TpeThOrn) i BeTHUKHX (YEeTBepToro —
ChOMOTO) epioain. [lo ronoBHEY MiATPYT BXOIATE MeTATiuHi i
HEMETATIYHI eTeMEeHTH.

[lobignai miarpymM ckrafgaloThed 3 MeTATIYANY eleMeHTIiB
BETHKHX Tepiofis.

Ocotimnsy Hyaosy Mae VIII rpyma. {1 ronoema nigrpyma —
me inepmni exemenmi, a MOGIYHA CKIAAETHCA 3 TPHOX Tpiaj:
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Howarkori xiMiuxi moEgaTTH

Nepi- Paau Mpynw enemeHTiB

Oan I Il
4 2 Li Be
3 3 Na Mg
| i K Ca .| Mami nepioan
- 5 Cu Zn | [ Ec:tlrmi

| 5 ’b Sr nepioau
5 7 Ag | cd | [ ] ToxoeHa
) 8 | Cs Ba MR
b 0 An Hg Tobitmaa
7 10 Fr ~ Ra — niarpyma

Puc. 39. PoaTammyEaHHA eMeMEHTIE TOXOBHAX | MOOIMHHX WATPY

Mepym Fe, Kobaasr Co, Hikems Ni; Pyteniit Ru, Poaiii Rh,
Hanamiit Pd; Oemiit Os, Ipuiii Ir, [Inatima Pt. Boru xapakre-
PHSYIOThCA MOAIGHICTIO BAACTHBOCTEH, TOMY X 00'€IHYIOTE v
npupodii pooun,

% I'pynu — 11g BepTHKATEHI CTOBMIL XiMiTHHX elTeMeHTIin.

¥ Tpymax Tex iCHVIOTH 3aKOHOMIpHOCTI. 30KpeMa V roJoB-
HHX THATPYOAX 3 3POCMannam nopadkosux nomepis (3sepxy
donuay ) nocumiolombes Memaiivi i ROCIAOTI0IOMbCA HeMema-
niuni gracmuaeocmi exemenmia.

Posuimernsa eneMeHTiB 3a MepiolaMi Ta TPYIaAMH TI0JIer-
nrye ix BHBYEHHA. 3HAOUH OVIOBY Ta BIAACTHBOCTI aToMa
OHOTO 3 XIMIYAHX eeMenTiB, MoKHA TepeabadysaTH OYI0BY
Ta BIACTHBOCTI ATOMIB IHIIHX, 10 BXOJATH 0 CKIAAY el
TPYVIH 9H MATPYIIH.

Axmo s Tabaui knacudiranii xivivanx enemenrie /1. Men-
JeIeEBa MPOBeCcTH YMOBHY AiaroHams Big Bopy mo AcraTty, To
3JTiBa W 3HWSY Bif Hel OyAyTH po3TamoBaHi TIMBEW METATIYHI
eleMeHTH, CTIPABA Ta Bropi B AiaroHAT] B TOJOBHHX TIATPY-
nax — HEMETATIYHI eleMeHTH, a B modIiYHIX — MeTaliuHi.
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TEMA 1

Ay s indopMaliito MU MOKEMO OTPHMATH 3 KOKHOI Ki-
THHEH Tiepioguunoi cucteMu? Hacamiiepex BoHa MiCTHTE cuiM-
@01 XIMIYHOTO eTEMEHTA Ta 1020 Ha3sy, ROPAdKoGUL HOMED, O
Mae 30BCIM IHITHH 3MicT micad BiIKpHTTA ﬁjr,:mmi aATOMA, 3HA-
ueHHA gidnociol amomioi macu (puc. 40 a).

Axmo Ha3BH XiMigHOTO eTeMeHTa Ta MPOCTol PeYOBHHNA He
abiraoTeCd, TO BKA3YEThCA ME H HA3BA TPOCTOl PEYOBHHH

(puec. 40 6).

CrMson [Topaakoswil HoMep Crmvsomn [TopagroBrit HOMED
Mg 12 C B

Hazsa «—| KapboH
MarHii 24,305 CIEMEnTd %ﬂl&ﬂh 12,011

! / l

Hazna IE‘-’T e Hasna npocroi BignocHa
ETEMEHTA ATOMHD MAC [EUOBITHE ATOMHI Maca

i 7

Puc 40. BigoMocTi Tpo eTeMeHT ¥ KOEHIH RIITHAT Tepio/HTHOl
CHCTEMH

SHAYEHHS NEPIOAWYHOT cucTEMU. CTROpeHHS HepiofguuHOl
CHCTEMH BATOMO BILTHHYIIO Ha MOJATRITHE POSBHTOK VCIX NpH-
POMTHAYAX HavE: XiMil, disukn, Hionorii, reomorii. ¥ ximii, Ha
MOYATKY 1l BHBYEHHA, TIepioIHYHa CHCTEMa CIVIVE JOBIIKOBOID
Tafnineio, 3a AK0I0 BH MOKETe 3 ACYBaTH:

* CHMBOJ, HA3BH XiMidHOTO efeMeHTa i HoTo npocTol pedo-
BHHH;

* BiIHOCHY aTOMHY Macy TOTpiOHOTO BaM eTeMeHTa;

* KLTBKICTE NPOTOHIB ¥ AApl aTOMa eleMeHTa 3a HOTo
NOPAIKOBHM HOMEPOM,

* KUTEKICTE HEHTPOHIE ¥V A7pl aToMa eleMeHTa, AKI0 B
YHCJIOBOTO 3HAYEHHA BiIHOCHO! aTOMHOI MacH BilHIMeTe YHC-
JIOBE 3HAYEHHA MOPAIKOBOT0 HOMEpa,

3 penrromn indopMarii, aKy MoAHA Ii3HATHCA 3 Mepioaud-
HOI CHCTEeMH, BH NOCTYIIOBO 0O3HAHOMHATECH TIij] 4ac BHBYEHH:A
miel HaVEIL.
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Howarkori xiMiuxi moEgaTTH

HIICYMOBYCEMO BHBYEHE

Tabnuusa kKnacudikauii ximidHMX enemedTis CKNnafasThCa 3
nepioaig, AKWX € CiM: TPW Manuy | YoTUpK BENWKKX, | rpyn,
AKWX HAPAXOBYETLCA BiciM. pynKv NoOgINAKTLECA HA FONOBHI K
noBivni nigrpyni.

MepiogM — ropyu3aoHTanbHI PAGKKA, ¥ AKKX i3 3pOCTaHHAM Big-
HOGHWX ATOMHWX MAC ENemMeHTIB CNOoCTepirasTbCA amiHa
MEeTani4yHWx BRNACTWBEOCTER HA HemeTanidyHi. MNMo4nHaKTLCH
BOHW METaniyHMMK ENEMEHTAMM I 3aKIHYYIOTECA IHEPTHUMA.
fpyny — BEPTUKANBHI CTOBNL XiMIYHWX enemMeHTiB. ¥ rpynax
poaTalosadi NoaibHI 3a BNACTUBOCTAMM XiMI4HI ENEMEeHTH.
Okpema kniTMHKa nepiogu4Hol CUCTEMMW MICTWTE Taki Bigo-
MOCTI: CUMBON | HAZBY XIMIYHOrO enemeHdTa, Has3ey npocTol
PEYOBWHK, BIOHOCHY ATOMHY MACY, NOPAAKOBWA HOMED.
lMepioguyHa cHCcTEMa — L OCHOBA PO3BUTKY XiMIl Ta IHLLIMX
APUPOAHMYMX HAYK. YMine KOpWCTYBAHHA HEK PO3KPWMBAE
MUBMHHY CYTb SBMLL | Npouecie, Wwo einbyeanTeLCs ¥ GBITI.

w JABTAHHA A.TA KOHTPOTI0 3HAHD

1.

7.

Haagitk: a) MeTanivyHi enemMeHTy Opyroro—4eTeepToro nepio-
aieg, ix nopagkoei Homepw; 6) HemeTaniudi enementin V-V
rpyn, IX NOPAAKOBI HOMEPH B NEPIOAMHHIA CUCTEMI.
OxapakTepuayiTe NOHATTA «Nepioge, «rpynas=, «nigrpynas.
YraxiTe nepiogk, y AKKX po3TawoBaHi enemMedTH 2 Nopaako-
BMMM HOMepamu: a) 13, 14, 15, 16; 6) 19, 20, 21, 22. Haagitk
Ul ENEMEHTH.

MpoywTaliTe CUMBONKM Ta BKAXITL, ¥ AKOMY BUNAOKY HA3BW
enemMeHTie He 30iralTeCa 3 HA3BAMK TX NPOCTUX PEYOBWH:
a) Na, Mg, Al; 6) C, N, O; ) Zn, Ga, Ge; r) K, Ca, Sc.
Hanuwite HA3BKM enemeHTIB, 1XHi BigHOGHI aTOMHI MacK A HA3-
B NPOCTUX PEYOBMWH 3a NOPASKOBUMKW HOMepamu: 4, 6, 8, 16,
29, 30, 32, 47.

BuaHadTe i HANWWITL NOPROKOBI HOMEPKM enéemMmeHTiE 3 Big-
HOCHMMK aTOMHUMIK Macami: 14, 24, 27, 52, 56, b4, 80, 127.
OuiHiTe noriky NoGyQoBW Ta 3HAYYLWICTE NEpInOMYHOT CUCTEMM.

i HIKABO 3HATH

* femornoGin kpoBi, AKWIA Haae TH 4YepBOHOrO KoNbLOpy, i

xnopodin, Wo Hagae 3gneHoro 3abapeneHHa NMCTKAM POCHKH,
oyxe 6nvabki 3a xiMivHMm cknagom. BigmiHHICTE nonsrae s
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TEMA 1

TOMY, WO remornobid MicTuTe enemedT @epym, a xnopodin —
Marwii.

* HaseHicTe enemenTie Kaniwo, Hitporeny, @ocdopy snnu-
BAE HA BPOXAWHICTE IPYHTIB.

& Y. NpocTi Ta cKnagHi pe4oBUHMU

OnanyeaBLIN L0 TEMY, BH 3MOXeETe:

= poapianamy MOHATTA <IIpOCTa PEYOBHHar 1 <CKIaTHA
pedoRHHEAY , (POPMYIH TPOCTHX | CRIAJIHUX PEYOBHH;
Ppodymimu TOHATTA <XiMIYHA CIOIYKA»,

HAGOOUMU APUKIAdU TPOCTHX | CRIAIHAX PEYOBITH;
onucyeamy TPOCTi H CKIATHI PEYOBHHH, BiToMi BaM 3
MOBCAKJIEHHOTO BRHTKY;

BUCAOBTIOGAMI cydXcelna TTpo 6araTOMAHITHICTE PEYOBITH.

L

L]

binpmicTs aroMip XIMIYHEX eJeMeHTIB MAKTE 3TaTHICTE
CTIOMYYATHCA OJHH 3 OJHHM ab0 3 aTOMAMH IHITHX XiMIYHHAX
eTeMeATIB. YHACTIAOK [LOTO YTROPIOIOTHCH XIMidHi CHOTYKU.
Heszamexno Bin cxnany iX cTPYKTYPHEX 9acTHHOK i OpocTi, i
CKAAHI PEYOBHHH € XIMIYHMMH CHOJYKaMH, 00 MiK HHMH
BHAHKAIOTE XIMIUHI 38 A3KH.

B Bike osHAHOMHAHCH 3 ﬁyﬂnnnm ATOMIE XIMIYHUX
eTeMeATiB. PEYORBHHH, CKIATOBHMHA JKHX € aTOMH, HASHBAIOTE
AIMOMILM.

(Hak cepef YCBOIO PO3MAITTA XIMIYHHY CIIOMVE iCHYIOTE i
MOTeKyIapHi pedoBrHE. CKIAT0BOI0 9aCTHHKOIO X € MOTEKVITH.

% Monexyau — ne HAHAPIOHINT YACTHHKH PEYOBHHH, IO
abepiramoTs ii XiMiyHi BAACTHBOCTI.

Momexyay BBaKAKTLE MedkKel MNOALIBHOCTI pPedyOBHHH.
Hiaro BoHa pyHHYETHCH, TO PYHHYETECH I peyoBWHA. Xapak-
TEPHOD OCOOTUBICTIO MOJEKY € OesnepepBHIi Pyx.

T,{ MNpurapaiTe 3 kypcy NPUPOLO3HABCTEA, AKE ABMUWE Ha3Wea-
=% eThoA andyaieo.
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Howarkori xiMiuxi moEgaTTH

Koxna MOJIEKYIa CKIATAEThCA 3 MeBHO! KiThKoCTi aToMiB
OIHOTO H TOTo caMoro abo pisHux XiMIYHHAX eleMeHTIB.

BMHW 33 CKNAn0oM | MOXOOMEHHAM.

Aki pe4OBKMHK HAZWBAIOTE: a) NPOCTUMK; §) crnagHMMK?
Haeegite pekinbka npvknagie NpocTyUx | CKNAagHMX Pe4Y0BMH,
AKMMI BY HAWYACTILWE KOPWCTYETECA B NOOYTI.

% Mpurapaiite 3 kypey NpUPOLOZHABCTEA, RK NOOINAIOTE peqo-

% Hpﬂcmi pedosunu — Ie PEYORHHM, VIBOPeHi OJHHM
XIMI9HHM eJdeMeHTOM.

Hanpukmaz, mpocTi pe4oBHHAN BOJAEHE, KHCEHE, 30T VTRO-
peHi BinoBiAHo XiMivarME eneMeaTaMu Liiporenos, Oxeure-
oM, Hitporenom. [lo cknany ix Momekys BXoJATh [0 JIBA CIIO-
aydeHi Misk coboio aToME TTHX eneMenTin (puc. 41 a, 6, a).

Enement OxcureH 3a NMeBHHX YMOB VTBOPIOE MIe OHY
IPOCTY PEUOBHHY — 030H, MOJEKYIa AKOT0 MICTHTE TPH aTOMH

(puc. 41 2).

8 S8

Puc. 41. Mogeni MoTeEyT TPpOCTHY ped0BEWH:
1 — BITHED fi — EMCHEY 8 — O30HY, & — 30Ty

% Cxaadni peosunu — 1ie pEYOBHHHA, YTBOPEH] ARoMa abo
HinmbIe XIMITHEME eTeMeHTaAMH,

Mo cENATHAX pedoBHH HANEXKATh, BOJAA, LYKOP, MHIO,
KyXOHHA CiTh, Kpelifia, MeTaH (CcKIa10Ba MPHPOIHOTO Fagy ), ByT-
JMeKACTIH ra3. PeqosHim, 110 BX0IATE 70 CKAATY KIITHH KHBHX
Opra’isMis (BLIRH, AMPH i BYTJIEBOIH ), € CKIATHAMHE i MiCTATH
nepesaxao atoMu Kapbomry, Oxcureny, linporeny, Hitporery,
Cymedypy, Docdopy Ta MaloTe MOTeKyIApAEY OVIOBY.
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TEMA 1

lNpurapainTe, AK 4OBECTH, WO BOAA € CKNAOHO PeYOBUHOKD.
Aki meTogwn gocnigxeHHa BUKOPWUCTOBYBANK BYeHi, wob BnaHa-
YT CKNan sogn?

Ha pucyniy 42 so6pasero MoJeTi MOTEKYT METAHY, ByTJe-
KHCJI0ro razy i Bogu. Mosekyma MeTany cKIaJacThed 3 0THOTO
aroma Kapbomy it worupsox atoumis [imporeny, momexyia Byr-
MEKHCTAOTO Tasy — 3 ofaoro aroMa Kapbory ta aBox aTomin

Oxcureny, MOMeKyIa BOAH — 3 oqHoro aToMa (JKcHTeHy Ta
nBoxX aToMin linporemny.

Puc. 42. Mogeri MoTeEVT CETATHAX PCUIOEHH!
@ — METAHY; § — BYIJIEKHCIOT0 TASY; § — BOIH

OTace, 3aTeKHO Bil CRAALY, ped0BMHH KiAacH(IKYIOTE Ha

npocti Ta cknagai. CxeMy knacudikanii peqoBHA 300pakeHo
Ha pHCYHKY 43,

Puc. 43. Knacudiikania peuoens

MpocT PEYOBUHKM: METANK W HEMETANKW. IlpocTti pedonnun
MOAiNAnTe Ha Al rpynH. Mertaniyni emeMeHTH VTBOPIOIOTH

MeTATH, HeMeTaliuni — HeMertamn, [x pospismaioTs aa dismg-
HHMH BIACTHBOCTAMH.
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Howarkori xiMiuxi moEgaTTH

lMNpurapainTe, 3 aKMMKU PIBMYHUMKA BNACTUBOCTAMK PEYOBWH BK
BXE 0aHanomKunuecH. Haaeite 1x.

3BepHeMOc 0 deMoucmpauiil i poaTTAHeMO 3PAsKH Npoc-
THX PEYOBHH MEeTamis i HeMeTanin. 3 MeTanis HAHTOMHpeHi-
IMHAMH B TEXHIII, pISHIX TATY34X BHPOOHHIITE, TOGYTI € 3aTi30,
IMAK, AMOMIiHii, Mias, cpibno, 3070T0; 3 HeMeTamis v dabopa-
Topil HaABHI cipka, BYTIensb, YepBoruil hocdop, Gpom, fiog.

@ JBEpHITL YBArY HA arperaTtHMiA CTaH MeTanie | HemeTanie. Yomy,
Ha Bawy oymky, Gpom aGepiranTs y 3anasHux amnynax?

Ja ocHOBY MOJLMY NPOCTHX PeY0OBHH HA METATH i HEMeTaTH
B3ATO IX (pisHgAi BracTHBOCTI (madn, 2).

i ) ] Tafinuia 2
(Dianuni BIaACTHBOCTI NpOoCTHX PEYOBHH
Metanu HemeTtanw
MeTtaminanii Hamck He ManTh METATIMHOTO OTHCEY
Eaerrponpoeigni HeenexrTponporiaHi
Tenmomporigni HerennomporigHi
Brcori TeMnepaTypH NIas- Hu3bki TeMTepaTypH NiIag-
TEHHSA TeHHSA
[LracTHuHi, KOBKI Kpuxki
Henetri JeTri
Heski 3 HIX MamTh XapaETep-
HHIT 3amax

Hememanu — 11 peYoBHHHE, U0 31e0iTBITOT0 CKAANAINTLCA
3 MoTekyL. Momexymi faraThox 3 HuX ABoaToMui. Ofnak aye-
TpidaoThes H HaraToaTOMHI MOJEKYIIH: Vike 3TaAyBaHui 030H,
KpHCTaTiuHa cipka — MicTHTE BiciM atoMmis Cyabdiypy, OLmmii
thochop — YOTHPH ATOMH IIBOTO eleMeHTa. ¥ TMPOCTHX PEYOBH-
HAX, VTROPEHHX eneMeHToM KapOoHoM, aToMH cHOMYYaI0TLCA

B TIEBHOMY TOPAAKY, He VTBOPIDIOYH MOJTEKYIL
Memanu crnagamoThCd 3 ATOMIB BiINOBIIHIX eTeMeHTIB.

Haasn meranis wacTo 3DiraloTecsd 3 HASBAMH MeTaliyHHUX
eJleMeHTIR, Mo IX yTeopnTs. Hamprkaam, peqoBHHE amoMiHiiH,
ITHHE, HiKeTh, XPOM, MaTHIH YTBOpPeHi BLIMOBITHAMHA XiMiIAHMH
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TEMA 1

ereMeATaMH. (JJIHAK PEYOBHHA MiJb CKIAJACThCA 3 ATOMIB
eneMeHTa Kympymy, cpidiio — Aprentymy, 301010 — AVPYyMY,
pryTe — Mepxypin, samizo — Mepymy. ¥ HeMmeranmis Hazpu
EJTEMEHTIB i TIPOCTHX PEYOBHH 30ITa0ThCA T HESHATHOT KilTh-
KOCTI peYOBHH (Mmadi. 3 ).

Haapu xiMidyHHX eleMenTiB i IPOCTHX pedoBHH

MeTtaniuHi HemeTanivHi
XirmivHnin MpocTa XimivHmin MpocTa
enemeHT peYoBuHA enemMeHT pe4YoBWHAa
Amontinit ATHMIHIH Apcen apceH
AprenTvM cpifizo Bpom fpoM
AvpyM AOIOTO liaporen BOJICHE
Kympym MiJIhb Hox 10
Marniii MATHI T Kapfion EVTJICIE
MManran MaHTAaH Hitporen aA%0T
Meprypii PTVTE OxcHreH KHCEHE
Il1aTHHA TLIATHHA Crmimin CHTIIIH
TamsMGyM CEHHEITE Cvaedyp cipEa
Cranyu ¥k (8):10] DOavop drTop
Depyu RATIA0 Docdop droedop
XpoM XpoM Xnop XIT0P

i JlabopaTopumuii gocmix 2

Os3HaomneHHn 3i 3pa3kaMu NpocTHX | cknan-
HHUX pe4YOBUH
Japaanua 1. PoarmaasTe YBAKHO PEYOBHHN, BAIAHI BAM ¥
Garax. [Ipourrraiite Harmicn ua etikersax: HaO (Boxa), S (cip-
ka), P (docdop), Mg (marwiit), NaOH (marpiii rigpoxcun),
C (myrmens), FegOy4 (epym(ll, IlI) oxema), Fe (samiso),
Zn0 (maak okenn), CaC Oy (kambniit kapbonat), Al (amomimniit),
Zn (manx), CaO (kaneiiit oxcewn), NazCOy (marpiii kapbonar).



louarkosi xiMigai moHITTS

PosnmoniniTs 11i pedoBrAR Ha ABi rpynH: npocti i cxmammi. [poeTi
pedoBHHM KTacHdikyiiTe Ha MeTATH H HEMeTaTH.

Jannarnadg 2. Omamite: a) 96M BipisAANThECA 34 CKIAA-
AOM TIpocTi i ckmaai pedoBuHAE; O) 38 AKHMH 03HAKAMH BH
3AHCHAIH KaacHdiranimn.

Japnarng 3. Omimite QpisHdHi BAACTHROCTI PEYOBHH HA
OCHOBI BAIMHX CTIOCTEpPeKeHb,

Buxonapnum sasianndg, 3a0MmiTs Jadi B podoYHil 300MT ¥
ULl Tabaumi. ¥ kinni poboTa chopMymoiiTe BHCHOBKH.

Onvc BNacTUBOC- Onuc BRacTUBOCTER
Npocrti Cxnapani
pevioRmnw | TOW 38 CROCTepe: | L C qoL, | 3acrocTepexew
MeTam
Hesetamn

BArATOMAHITHICTE PEYOBMH. bararoMaHiTHICTE pedyoBHH
OOACHIOETHCA 3MATHICTE) aTOMIB eleMeHTIB COOIYUaTHCT MidK
cobom. 3aleaHo Bl ToTo, AKi aToMH, Vv AKIH KLTeKOCTI Ta AR
CIOIVYIAKTRCH, YTBOPIETHCH bararo NPOCTHX | CHIaZHUX
pedoRMH (puc. 44).

Puc. 44. IIpocTta peaoerHa cipea (a) i
CEMAIHA PeUOEHHA aMeTHCT (1)
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TEMA 1

[IpocTHx pedoBHH icHye TpoxH Oinbme, HiIK XiMiYHHX
eiqeMenTis, — 400, Oo, Ak BH BKe 3HacTe, OJAHH | Tol XKe
enemMedT ( Oxcuren, Kapbou, Mocdop, Cymedyp) Moxke yTRO-
poraTH ABi abo HLTbIIE peYoOBHH,

CxnaHuX ped4oBwH BimoMo Habarato Oineme (Maiike
20 mn). e soga, 7o cxiaagy Modekyan Axol oxogars Ligporen
i Orcuren, syraeknciid ra3 — Kapbon i OkcHren, KyXoHHA
cime — Hatpift | Xmop. [lo cknamy HA3BaHWX PEYOBHH BXOJATH
JIMIIe [0 JBA eleMeHTH — e Dinapui cnoayeu. Llpote snagna
KiTBKICTh PEYOBHH CKIA/IACThCA 3 TPBOX i OiNbille eneMeHTIB.
Tax, m0 cxaagy TTOKO3H BXOAATH TpH exement: Kapbom, Lia-
pored i QkcHren, a THTHA cOfa MICTHTEL YOTHPH enemeHTH: Har-
piit, Fiaporen, Kapton i Oxenret,

Ho ckmagAux HAMe®ATh yei opranigei pedoruAn. Kpim
TOTO, icHYE Mina iEAyeTpid 3 AodyBaHHA CHATETHYHHAX | MTY4-
HAX CHONVK, AKi MaloTh BelwdesHe BHpPoOHEYE i mMoOyTOBE
MPH3HAYEHHA.

11 TNpurapaiiTe 3 Kypcy NPUPOAD3HABCTEAE, AKI PEYOBUHM Ha3MBEa-
E{_'k.ﬂ 0Tk HEOPraHivHMK, a Akl — opradidHumMK. Haeegite npriknagu
HEOQPraHivHKMX | OPradivHmMX Cnonyk.

Ja HopMaaeHEX yMOB (TemmepaTypa 0 °C, tuck 101,3 klla)
PEYOBHHE TMepedyBaioTh ¥ TPhOX arperaTHHX CTAHAX, PiAKOMY
(BOAa, omid, cOUpT), TBepAOMY (IIMHK, 3a7i30, cipka, gocdop,
BYIJeNb, Mifb) i Ta3yBaTOMY (BOJeHb, KUCEHb, 030H, 30T, BYVT-
AexkHcAHi ra3, inepTHI Ta3n).

a HIFCYMOBYEMO BHBYEHE

FeyoBrHW NOGINAKTE HA NPOCTI 1 CKNAOHI.
e« CknapHi peqyoBUHK YTEOPKIOTLCA 3 OBOX | Binblwe XiMivHmx

enemenTis. Ix 3HauHo Binblue, HiX NPOCTMX.

« KOXHa NnpocTa i CknagHa pPeYoBMHA XapakTepu3yeTkCA NeB-
HAMW BAACTUBOCTAMM, TOBTO O3HAKAMM, 3d AKMMK MOXHA
BUABMTH iX NOOIGHICTE | BIAMIHHICTL.

« CknagHi pedoBMHY GYBAOTE OPraHiyHOro i HeopradiyHoro
NOXOOMEHHA.

« baraToMaHiTHICTE PEYOBWH NOSCHINETLCH 3OATHICTIO atomie
ENEMEHTIB CNONYYATUCA Mix cobow.
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Howarkori xiMiuxi moEgaTTH

w JABJAHHA I KOHTPOJII0 3HAHD

1. MNoACHITE, WO 03HAYAKTE NOHATTA «=MONEeKyna:, «nNpocTa
PEYOBUHA», «CKNAAHA PEYOBMHA», «XiMiYHA CNONYKa».

2. Haeenite npuUknagy: a) NpocTux i cknagHux pedoeund; ) opra-
HIYHKMX | HEOPraHiHHWX PEHOBMH.

3. OorpyHTylTe, 41 € IDeHTUHHMMK NOHATTA «XiMiYHA CNONYKa» |
«CYMILL PEYOBWH»,

4. OxapakTepwayite dizmyHi snacTyeocTi: a) uykpy; 6) sogw; 8) onil.

5. O6rpyHTyiATE, YHOMY CKNAOHWX PEY0BMH BinblUe, HiX NPOCTHX.

6. BucnoeiTe BnacHe Cym#eHHA NPo BAXNWBICTE PEYOBUH ANH
WMUTTA TA 300POB'A NOOWHK.

i MIKABO 3HATH

AHrniicexuid ximik . Qesi enepwe snaj-
NMB Y BINbHOMY CTaHI, METOLOM BNeKTponiay,
METANK HATRIA, Kanii, KansuiA, CTPOHLIA,
Bapiia, mardiin. Ui pobotyv aanodaTtkyeanu
EMIOTOBNEHHA CUNLHWX namn onAa pedgnek-
TOpie, MasKiB i T. iH. 3rogomM Yy4eHWin CTEOPWE
DeaneyHy WaxTapcbLKy namMmny, SKa BUKOpPUC-
TOBYBANACHA B YCLOMY CBIiTl, nokm He Gyna
3aMiHEHA NAMNOYKOID 3 aKYMYNATOPOM.

Cxnogoecbka-Kopi Mapia (1867-1934) — dpaHuy3bkuii
thiznk | ximik, negaror, rpoMagcekMia oiay. Hayka sapgadye i
BiOKPUTTAM | AOCNIAXEHHAM ABOX PALIOAKTWEHMX ENEMEHTIE —
Monowxio Ta Pagiw. BigkpwutTta enemedTa Pagio aano4atkyeano
MEeTOo NiKyBaHHA HWM paky WkipK. 3a ceow npaww Byna Haro-
poaxeda asoma HobenisGekmi npemiamMi, ski noxepTeyeana
Ha ByniBHMUTED cadaTtopio B M. 3akonade Ta PagionoridHoro
IHCTWUTYTY B M. Bapwaei ([Nonkwa).

§ 10, XIimiyHi popmynun pevyoBuH

OnaHyBaBLWK LIO TEMY, BU 3MOXeETe:

* PO3YMIMU TTOHATTA <XiMiYHa MOBas, «XiMiuHa hopMyIas,
siHAeKC», «KoehillieaTs;

s ORUCHsAMU ARICHALN | KiTbKICHWH cKIaj pedoBHHHA 3a Ti
hopMyI0I0;
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TEMAA1

« ymimu cxradamu i sanucysamiu GOPMYITA PEYOBHH 34 1X
ARICHAM 1 KLTBKICHHM CEIAT0M;

= Ouinosamy 3HAYVINICTE XiMiunol dopMyaH A0 BHpa-
JKEHHA CKAANY PEYOBHHHA,

% lMNpurapgainTe, AKi PEYOBWHKM HA3WBAOTL NpocTumu. Lo Take
CKNAaOHi pe4oBrMHA?

Bam yaxe BinoMo, Mo pedoBHHE CKIATAITECA 31 CTPYETY]-
HHX YACTHHOK: ATOMIB 1| MOJEKY, 0 ATOMH XIMIYHAX eTeMeH-
TiB MAIOTh 3MATHICTE CIIONVYATHCA MK cof6010 3 VTROPEHHIM
NpOCTHX | CRAATHAX PEYOBHH.

% Hagenite npuknagv pPeqoBMH, MONEKYNW SKWMX CKNAgalThCH:
a) 3 neox atomie; B) 3 TPLOX aTOMIB.

Hr zanmcaTH cERIAT MONEKVITH, KOPHCTYIOTHCE XiMiMHO10
MO6010, TOOTO MOBOW CHMBOMIB, POPMYI, TOHATH, HASE?

Crman pedoBHHHE BH3HAYACTBCA THM, ATOMH AKHX elleMeH-
TiB i B AKIH KIABKOCTI BXOJATE 0 {1 CTPYRTYPHOI YACTHHKH, | Ha
MHUChMIi TIO3HAYAETRECA YiMiunow gropmynoin.

Crnaganuga (opMys 3ilicHIOETECH 32 JOTIOMOT0I0 CHMBO-
Aip xiMivaux exeMenTis. BoAH & BH3HAYAIOTL AKICHHN CRIAT
pedosHAH. KinekicTe aTtoMis Toro 4 iHmoro XiMidHOTO
eJeMenTa B CKIAi CTONVEH MO3HAYAIOTH iHdekcamu — dmc-
AaM¥, AKi MPOCTABIAIOTE BHH3Y OpaBopyd Bin cumpomay. Ha-
MPHKIa], MOJEKYIA TPOCTOl PEYOBHHA KHCHIO CKAAJACTRCH 3
nBox atoMis Oxcureny, ToMy 11 cknaj sanucyetesesa Oy, 9uTa-
EThCA 0-06a; MONEKYTA O30HY CKAANAETBCA 3 TPHOX ATOMIRB
Oxcureny, Tomy 1i cinag samueyersea Oz (o-mpu). 3amic Oy
¢ XiMiumow dopuyaown KHcHD, Oy — 030HY.

[IpocTi peyoBHHH, MO CKAANAINTECA 3 ATOMIB, MO3HAYANTE
CHMBOIOM XiMiTHOTO enemenTa. Hanprkmaan, enrevent Kapton
YVTROPIOE TPoCTi pedoBUHU rpadiT i anMas, aKi No3HAYAINTECA
cumBonoMm C, Ak i camM emeMent. /L1 MeTamidHux eleMeHTIB
cumsoan Ca, K, Zn, Mg, Fe, Cr, Al yMoBHO BBa7Ka0Th MO3HA-
YeHHAM [XHBOTO CKIAAY.

bimemicTe peuosnn v npHpoai e cruagHuMi. Hanpmwoman,
MOJEKYIA BOMH, MO CRIAACTECA 3 JIBoX artoMis ligporeny Ta
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Howarkori xiMiuxi morgaTTH

oanoro atoMa Oxerreny, Mac ximiay dopyyny Ho O (ingexe 1 me
TUIIETECS | He YHTACTHCA), AKA YHTACTBCA Al-06a-0; MONEKYIA
METaHY, 10 CKIaIacTheA 3 07iHOTO aToMa Kapbony i yoTHpBOX aTo-
mie ligporeny, Mae ximimay dopaymy CLL (ue-aw-vomugm).
Ho crmagy MOTeKyIH caxaposs (IyK- CraEom
pv) Bxozars 12 atomis Kapdomy, 22 aTo- / f \
Mu Ligporeny it 11 atomis Oxcureny,
TOMY (hOpMy7Ia IBOTO COMOTKOTO TPO- Ci 2H 22011
aykry — CysHy90qy, unTaEThCA TaK: \‘ v/ /
we-deanadyams-au -deaduyamn-dea-o-
odunadams (puc. 45).
B atomunx cnionykax opmyii sagy-  Pue. 43, Xivimaa
I0Th Ha CIIBBIJHOUIEHHS aTOMIB enemen- (PCPMYTA CAXapoaH
Tie v Kpucrani. Hatimpocrima dopmyaa (1y&py)
kanbifiii kapbonaty CaCOg3 srasye Ha Te, 10 CHIBBIIHONIEHHA
aromie Ca, C i O cranoeuts 1:1: 3. Toumy pueni Kuiscbkoro
HatfionaneHoro yHiBepcuTeTy imeni T. lleswenxa sampomo-
HYBATH TEPMIH «(hOpMYIBHA OHHHAI>, 3IBIACH me, wo 06pa-
acero xiMiunoro hopmyaoio, NAUSAIOML 3A2ATLNOI0 HAIROIO —
dhoprmyasia odunuus,

Iapewcn

% Ximiuna gropmyna — 11e YMOBHUH 3aITHC CKIaAy pedo-
BHHH 34 JOIMOMOTOK CHMBOIIB Ta IHIEKCIB.

Ximigaa dopmMyaa xapaxTepHsye awxicuusl (yxasye, aAKi
eMEMEHTH BXOAATE A0 Ii ckuany) i xixexicuuii cxaad pedo-
BHHH, 30KpPeEMa:

a) uuc1o amomie Koxciozo exemenma. ¥ (popMyIi BOHH T0-
AHAYAIOTRCA (HAEKCAMH,

6) cnissidnowenna amomie y cnoayxax. Hanpuxnam, v
mogeryai Metany CHjy ogwa atom Kapomy cnomyuenwii 3
yoTHpMa aToMamu [igporeny, ToOTO COIBBIIHONTEHAA ATOMIB
CTAHOBHTE 1 : 4;

B) Macoai chiggiduowenna exeMenmis y cxaadi pevosuii.
lIpocremxumo e 3HOBY Ha Moaeky Metany. BiftnocHa aroMaa
maca Kapbouy — 12, Tigporeny — 1. 3aramsea Maca aToMis
ligporeny — 4. Tomy na 12 Macosnx yactiau Kapbowmy npuna-
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TEMA 1

nac 4 Macoei yacteau ligporemy, TofTo MacoBe CHIBBIAHO-
MeHHA CTAHOBATE 3 : 1;

T) gidocHy MOTEKYAAPHY MACY Peosuin Ta i XapakTe-
PHCTHEM, AKi BH GY/IETE 3T0/10M BHRYATH H ITHM CaMIM TIOTTH(-
JIDBATH CBOI 3HAHHA PO XIMIYHI CIOJIVEH,

Hna mosHadeHHs MeBHOI KiTBKOCTI 9YacTHHOK BHKOPHCTO-
BYIOTE Koediticnmi.

% Koeghiyienm — ne ancao, ke 3aHCYEThCA Hepel qop-
MYZ0I0 ab0 XIMIYHHM CHMBOJOM i TIO3HAYAE KiIBKICTH
OKPEMHX MOTEKYT abo aToMiB.

Hampurmag, 5CO9, 2Cu, 3AI(OH)3. Tyt yiena 5, 2, 3 —
koedinienTi. YuraoThed 3anHCH TaK: 7’'2mb-ye-o-dea (03Ha-
YA€ 'ATE MOJEKY BYTIEKACIOT0 Taiy); dea-kynpya (JBa aTo-
A Kynpymy); mpu-amosinid-o-au-mpuyi.

& OIICYMOBYEMO BHBYEHE

o Ximiyuwa chopmyna — yMOBHMIA 3aNUC CkNany peyoBrHM 3a
OONOMOro CUMMBONIE Ta iHOSKCIB.

« lHgexc — 4WCnO, WO BKA3YES HA KiNbKICTL atomie ato rpyn
ATOMIE ¥ XiMi4HIA Cnonyui.

¢ [InA NO3HAYEHHA YMCNA OKPEMUMX ATOMIE | MONEKYN BUKOPWUC-
TOBYIOTE koediyieHnT — Uini 4icna, Wo NPOCTABNAINTLECA
nepeq bopMynoio.

« 3anuc cknany peqdoBMHK 3a ONOMOrow xXimivHol hopmynK —
e KOpOTKKMIA BMpAa3s ii AKICHOrD Ta KinbKICHOrO cknagy.

@ SABAAHHA JJIA KOHTPOTIO 3HAHB

1. MpouwTainte ximivdi dopmynu: Na-O, Hs, O, Sz, Cal,
MapCOsg, Cr(NOg)2, CuO, HNOg, Fe5, SiHg, CaCOg, CuS0y,
Zn{0OH}2, AICIlz, Cr(OH)a.

2. Hanwwite dopmMmynK peqyosMH, 40 Cknagy MOonekyn AaKnx Bxo-
08Th: a) 4otupu atomu Qocdopy; 6) oguH atom Cynbdypy W
Tpwu atomun Okcureny; B} TpW atomu igporeHy, OguH aTtom
Docdopy i HoTUpK atomu Okcuredy; r) asa atomu KapboHy,
WwicTe atomie MNgporedy Ta ogud atom DkCHreHy.

72



Howarkori xiMiuxi moEgaTTH

3. [NOACHITE, WO o03Ha4awTe 3anwncu: 80., 504, 4H-0, 7Ba,
2N204 (HiTporen(lll) okeun), 6H-50,4 (cynedraTHa kucnoTa).
4. YcTaasTe nponyuweHi cnoea, wob eupas cTas 3asepLugHMM.

HaiigpibHiwa YacTUHKA peyvoBrHK, fKka abepirae il ... , HA3M-
BAETLCA ... .

XimivHa dhopmyna — yMOBHWA 3anKc cknagy ... 3a gonomo-
row ...Ta ... .

Jo cknagy pevyoBMH BXOOATE ... , ... .
Yucno atomie y cknagi ... NOKasye ... .
KoedilwieHt — ue ..., AKe 3anMcyeTeEs ... hopmynow abdo ... i
NO3HAYAE Ha KiNLKICTL OKpeMKX ... abo ... .
5. MNoACHIT, Y4¥Mm BIgpPIaHAIOTLEA NO3HaYeHHs: a) S50, 6) PiPy.
6. Bucnoeite BnacHy OymMky nNpo BAXMWBICTE BUKOPWCTAHHSA
XimidHKMx hopmyn.

§ 11. BaneHTHicTb XiMiYHMX enemMeHTIB

OnanyBagLWX IO TEMY, BH 3MOXETe:

[ ]

Po3ymimu TOHATTA <«BATEHTHICTh Y,

s 3ACMOCOSYBAMY SHAHAA NP0 XiMivxi dopMyIn;

* GU3NAYAMU BATEHTHICTE eJeMenTiB 3a hopMyIaMu GiHap-
HMX CTIONVE | ckaadamu X (hopMyIH, KOPHCTYIOUHCE MaTe-
MATHIHHM NOHATTAM <HalMeHIIe CITLTbHe KpaTHes;

« hopaysamu sdamuicmy BHABTATH H 33CTOCOBYBATH

MIAKTIpeIMeTHI 3B’ 43KH.

BanexTHicTe. Bu, MaGyTh, 3BepHYIH yBary HA Te, IO J0
CKIAAY MOJeKYJ PeUYOBHH BXOAHTE BH3HAYEHA KLTBKICTE aTo-
Mip. lle osHavae, mo icAye meBHA 3aKOHOMIpHICTE iX cHoy-
YeHHA MUK coboi0.

o s yrpynye aToMu MK cof0i0 B TPOCTHX i CKAATHMX
pedosrHax? Haykomo 3'dcoBato, mo MiXK aToMaMH BHHHKATh
«CHJIH TPUTATAHHA >, AKi HA3HBAIOTE salenmuichio (BiJ TaTHH.
palentia — cuma).

% Baneumnicms — e BIACTHBICTE ATOMIB COOJIVYATHCA 3
TEBHHM YHCJIOM TAKHX caMiX ab0 iHIIHE aTOMIB.
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TEMA 1

3pepAeMocd 10 NpHKaajis. Hanwmemo psaj cnonyk neme-
TANIYHUX eJTeMeHTIB TpeThoro nepioay 3 Ligporenom. [x dop-
MY.JIH Taki:

SiH 4, PHs, HsS, HCL

HAx HGaunmo, Halibineire yacsao atomis igporeny npregHan
aroM CHIuinim, a B elleMeHTIB, pO3TAMOBAHAX TIPABOPYY Bif
HBOTO, YHCIO [X SMEHIIYETCA BIATIOBLTHO B TPROX A0 OJAHOTO
Ha npoMikky Big Qocdopy 10 Xnopy.

Jma kinekicHol XapakTepHCTHEH BaleHTHOCTI 32 OIHHHIL
B3ATO BadeHTHicTH aToMa ligporenmy. OTike, sazenmiicmy
HeMemaniunux eieMenmis y choaykax 3 lidpozenom eusnaua-
embea 3a yuciom amomis idpozeny 6 cnoiyui.

CamMocTiMHO BM3HAYTE BANEHTHICTE eneMeHTie v cnonykax: CHy,
NH5, H20, HE

EnxemMenTH MOMKYTh BHABIATH KiJTbKa 3HaYeHb BAJeHTHOCTI,
HAWBHINA 3 AKX BHAHAYAETRCA 3a MicIleM eJleMeHTa B mepio-
JTHYHIH CHCTEMI, B0KPEeMa 32 HOMEpPOM TPV, ¥ AKIH BiH poaTa-
MOBAHHIL.

Makcumansia, ab0 chaild, BATeRTHICTE eleMeHTa Haii-
qacTime BiAMOBiac HOMEPY TPYIOH, ¥ AKIH posTamona-
HHI [el eTeMeHT.

binpmmicTs eneMeHTIE MPOABIAIOTE 3MIHHY BATEHTHICTE.
Y npoMy BHTIAAKY TOTPIOHO KOPHCTYBATHCA MPABHIIOM:

% Juauenns saienmuocmi HeMemanivnozo eaeMenma 3
Tidpozenom atio 3 MEMaTIMHUM eEMEHMOM CIRANOGUMY
8 Minyc HOMeD ZpYNN, § K POIMAUOsanitll eneMelnt,

Hampyknan, norpibro suanaunTi satenTHicTs Docdopy
3a liaporenom. Ocxinexu @ocdop ¢ enementom V rpynu, To
pHEOAYEMO Aifo: 8 — 3 = 3. Otme, Mocdop — TpuBanenTHmii,
a chopmyaa cioayki — PHa

3a xiMigHo0 QOpMYI00 BOTH HEBAAKO 00YHCIHTH BATEeHT-
HicTs OQxcHreHy, BiH ABoBaTeATHHH. Taky caMy BATEHTHICTBb
BiH MPOABRJIAC B YCIX CHOMVEAX.

74



louyarkosi xiMidai moHTTTS

o6 momermuTH BUAHAYEHHA BATEHTHOCTI EITeMEHTID,
VHH3Y TaOIHIl, Mieas chOMOTo TIepio/ly, po3TaltoBanWi paj i3
3AradbHUMH (OPMYIAMH CIOAVE eleMeHTiB 3 OxcHrenoM mif
HA3BO0 <«BUMI OKCHIA», Je E — Bianosinuaii enreMenT Tiel 41
IHIIIOT TPYITH.

KpiM TOT0, ¥ HACTYIIHOMY pAJ HABEJAEHO 3ATATLHI hOPMYIH
JeTKHX CTINJIVE HeMeTaTiYHAxX eneMenTis 3 ligporenom. Iligera-
BUBIMH BiIOBITHAN cCHMBON 3aMicTh JitepH «BEs (ememernTa),
OTPHMAEMO (DOPMYIIV CIIOTVEH.

% lMNpurapaihTe, Ak BigOMI BaAM XAapPakTEPHMCTWUKW ENeMeHTIE BW
MOXETE OTPUMATH 3 NERIOAWMHYHOT CHMCTEMM.

Bu neperonamica HAOYHO B TOMY, IO TepioAHYHA cHCTEMA
XiMI9HIY eTeMeHTIB BHKOHYE Me oguy yaknin. Boma cayrye
MOBITKOBOIO TAOIHIIEI0 19 BHSHAYEHHS BANeHTHOCTI. Yuine
KOPHCTYBAHAA Hel chOpPMYE 3AaTHICTh NPaBHALHO BiOHpaTH
indhopMalfio Mpo BIACTHBOCTI PEYORHH | BMIHHA BHKOPHCTO-
BYBATH il 7 cKIaJaHHA XiMigHHY DopMyIL.

U icHVIOTE BiAXHIeHHS Bl BHIMeHABeeHHX NpasHI?

OuepnjHo, Mo iCHYIOTH, ajiike HAraTo eJleMeHTiB yTBOPIO-
I0TE TI0 IERITBKA CIIOMIVE 3 IHITAMHE eJTeMeHTaMH, TOOTO TPOAR-
MANTE IMinny sarenmuicms (MalTh 110 JEKiTbKA 3IHAYEHE
panenTHOCTI ). e MeTamiyni enementu Kynpyu, Mepym, Xpom,
Mauran i memeramivni — Moedop, Cyaedyp, Xmop Ta im
(maba. 4).

Tafinuia 4
BanenrHicTh XiMiYHHX eleMeNTiB i IPHKIaIH COOIVE
CUmMBONM XiMIYHWX
ENEMEHTIE i2 3MIHHOK Mpuknagw gpopmyn cnonyk
BaneHT- BaneHTHICTIo
il Hewmera- | MetaniyHnx | HemeTtanivHmx
MeTanidHi Ni4Hi ENeMeHTIB ENeMeHTIB
I, 11 Cu - Cua0), CuQ) -
IT, I1T ~ Fe, Ca, Ni - CoQ), Coa(q -
IL, IV Sn, Ph, Ge | C, Si Sn0d, Sna CO, CO,
IIL, ¥V Y P Va3 V205 | PHj, Pa0s




TEMA 1

Hpodosyenns mabi. 4

CUMBOMM XIMIMHWX
ENeMEHTIE i2 3MIHHO Mpuknaou dopmMyn cnonyk
BEL.I'IEH:I'-' BANEHTHICTIO
(i H MeTaniyHmx | HemeraniyHmx
iy emeTa-
MeTaniui niYHi enemMeHTIB ENeMeHTIB
I1, I11, VI | Cr, Mo — CrQ, Cro03, —
CrQs
IL, IV, VI - 5, Be — HaS, 504,
el B L
o II, 111, hn - MnQ, —
IV, VI, Mna)s,
VII MnQ,,
KalnQy,
KMnQy
IIIL VW, — Cl, Br, I — HCI, HCIOa,
VII KCI0,
ClO7

Crxnanamna dopMmya GiHApHHX CHOMVE 34 BAJNEHTHICTIO
eleMenTiB. binapiumu cHoayKamit Ha3HBAOTh CIOMYKH, MO
CKAAMAI0ThCA 3 ABOX exeMenTin. /g ckraganna GopMyr IHX
CTIOMYEK 3aCTOCOBYIOTH MEBHY NOCTIAOBHICTE JIIH, AKY MOMKHA
MOJATH HK aJITOPHTM.

1. 3anuecyemo XiMidyHi cHMBOIH efleMeHTIB: Ha Iepile Miche
CTABHMO MEeTaNiyHi, Ha Jpyre — HEMETATIYHI eTeMeHTH, ¥ pasl
CIIOIYKH HEMEeTATI9HOTO eTeMenTa 3 ORcHreHoM ocTalHil cTa-
BHMO Ha Jpyre Micie (BsrHaTox — OF2).

2. Ham XoRHEM eleMeHTOM NpPOCTABIACMO 3HaYeHHHA
BATEHTHOCT] PHMCEKHMH ITHPaMH.

3. JaxoarMo HaliMeHNIe CIiJbHe KpaTHe 78 YHCel, 110
BiATIOBLIAIOTE BATEHTHOCTI eTeMeHTA.

4. Haitvente ciinsHe KpaTHe JiTHMO DOYEPTORO HA BATEHT-
HICTh KOKHOTO efeMenTa.

3. OrpumMani 4icia 3amACYEMO iHJekcaMH 0ing cCUMBOIY
BIATIOBIAHOTD eTeMEHTA.
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Howarkori xiMiuxi moEgaTTH

Bupana 1. Crnagite dopmyny xpoM(1ll) oxcngy — cmo-
JIvER Xpowmy, mo npodasite saneHTHICTS LI, 3 Oxcurenon.

I[lﬁl]

6 — HaliMeHIIe cTIiTBHe KpaTHE
CI' 0 g 9ucen 3 i 2;
2 — injerc Xpomy;
Mopuyma xpou(I11) 3 — imnerc Oxcureny.
OKCHILY

Cr203

Buparpa 2. BpoM v cmoayiri 3 OxcHreHoM OpoABIAE BHIY
pasienTHicTe V1. Cxaagite dopymyay miel cnoayeu. Bupany
BHKOHAHTE caMocTiiHo.

Bupasa 3. Crmagite dopmMyay amonriary — enoayke Hit-
poreny 3 imporenon.

ur 4 1 11 — sanentricts Hirporeny:
8—3 (HoMep rpyIIm);
N H 3 — HaliMeHIe CTILTEHe KpaTHe
ast ycen 3 i 1;
Dopuyaa 3 — imnerc ligporemy;
aMoHiaKy 1 — ingerc HiTporemny,
BiH He NPOCTABIACTECH.
NH; .

Bupana 4. Kapbon y cnoayni 3 ligporeHom mpossiae
paneATHicTE [V. Crmagite dopumyay iei coomyiu. Bupany
BHKOHAlTEe caMocTiHHO.

BW3HAMEHHA BANEHTHOCTI ENEMEHTIE 3A GOPMYNOIO BIHAPHOT
cnonyikn. Matoan dopMyIy pedoBHHH, 3HAXOAATL 3HAYEHHA
BANEeHTHOCTI emeMenTis. Poarnaneso 1e na npukaaai. [lig gac
BHKOHAHHA TAKHX BIPaB TEXK MOMKHA 3aCTOCYBATH BiIIOBITHY
MOCTIOBHICTE Aid — aaTOpHTM.

1. 3anucyemo GoOpMyAY CIOTVKH.
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TEMA 1

2. llpocTaBndgeMo BifoMe 3HAYEHHA BATEHTHOCT] HAJ CHM-
BOJOM BiJIMIOBITHOTO eJIeMeHTa.

3. MuoKIMO BATEHTHICTE HA IHJIEKC IIHOTO EJeMEHTA.

4. [limmo nonepeR®0 Oflep:kaHe YHCIO Ha iHIeKC elleMenTa,
BATEHTHICTE AKorTo HeoOXigHo BHaHaduTH. lle i ¢ mykama
BAMEHTHICTE.

Brupasa 5. Bisnagre sanerraicts Cyvandypy B criomymi SO+,

6 — 3aranbHA BATEHTHICTE TPHOX
11 aroMmis Oxcureny (3 - 2 = 6);
SO 6 — 9rcio, mo Bianosigac
3 pateRTHOCTI Cyvaedypy (6: 1 =6).

Banertnicts Cyandypy — VL

Bropasa 6. Buanaure maneHTHICTL eleMeHTIn ¥ cHOIVIL
MgaNa.

Bopasy MomeM0 BHKOHATH, BHKOPHCTOBVIOMH NepioHIHY
CHCTEMY XIMIYHHX efleMeHTin,

1. Marwiif Mae cTany BaATeHTHICTB, 10 BiANOBiIac HOMepPY
TPYIMH MepioAWdHoi cHeTeMH, v AKii BiH posTamosannii, — 1L

2. Noganemuii xin pobHotH 30iracTecd 3 MOTAHHM BHINE
ANMTOPHTMOM, TOOTO;

a) oOYHCTIOEMO BaIeHTHICTE Yeix atoMis Marrio (3 - 2 = 6);

&) AlmIMo BaTeHTHICTE yeix aroMis Maruio ma yrHcao ato-
MiB Hitporeny (6 ; 2 = 3). Bameatnicts Hitporeny — I1L.

[loH mepexoHaTHCA, YH MPABHIBHO BHAHAYEHO BATEHT-
HIiCTh eleMeHTIB, TepeBipAcMO, UH cyMa salenmitocmet amao-
mis Maenio dopisiioe cymi eanenmiocmeti amomic Himpozey:
2.-3=6;32=6. Orxe, BATEHTHICTE BH3HAYEHO PABHABHO.

5 MACYMOBYCEMO BHBYEHE

« BaneHTHicTe — Le BNACTUBICTE aTOMIBE CNONYYATHUCA 3 NeB-
HAM YMCNOM TAKMX CAMMX aDo iHWKMX aTomie.

e EnemeHTy MOXyTs BURBNATK NOCTIAHY ab0 3MmiHHY BANEBHTHICTD.

o OAMHWLEK BANEHTHOCTI BEBAXAKTE BANSHTHICTL aTtoma [io-
pOredy, Wo € NOCTIMHOK Ta YWCenkLHO gopieHne 1.

¢« MakcrmankHy BANEHTHICTE ENEMEHTA MOMXHA BM3HA4YWTK 3a
NONOMEHHAM AOro B rpyni. Homep rpynKi BKAa3ye Ha mMakcu-
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Howarkori xiMiuxi moEgaTTH

MankHy BaneHTHICTE (3a BMHATKOM HiTporeHy, Okcureny,
Gnyopy Ta iH.). Huk4e 3HaYeHHA BANEHTHOGTI HEMETANIYHOMO
BNeMEHTA MOXHA 3HANTW 33 PIZHWLED: BICIM MIHYC HOMED
rpynu, y AKiA po3TaloBEaHWiA eNeMeHT.

MNig 4ac cknapanHs dopmyn BiHapHux cnonyk ato BwaHa-
HYEHHA BaNeHTHOCTI 3a GopMyno HeobXigHo LOTPUMYBATUCA
npaeKna: Cyma BANEHTHOCTEW yCix aToOMIB OOQHOMo enemMeHTa
OOPIBHIOE CYMI BANEHTHOCTER YCixX aTOMIB iHWIOrD enemMeHTa.
Y¥miHHA crknapatk dhopMynK 3a BANEHTHICTIO ENeMeHTIB | BK1-
3HAYATH BANESHTHICTL BiAKPWE BaM WNRAX 00 NI3HAHHA rMUGKMH-
HWX NPpOUECiE NPUPOOM, OACTL 3MOry BApPaxXaTtik AsMuwa i
NpouecH PIBHAHHAMK PEaKLiA.

w JABTAHHA A KOHTPOTI0 3HAHD

&

1.
2.

3.

T

8.

[NMOACHITE, AK BX PO3YMIETE NOHATTA «BaNEHTHICTE BNIEMEHTIE®,
MNoAcHITE, 9K 3HAWTH MAaKCKUMANLEHE 3HAYSHHA BANEHTHOCTI
enemMeHTa, KOPUGCTYIOYMGE NePIoaWYHO CUGCTEMDIO.

BuaHayTe BANEHTHICTE ENeMEHTIB Yy CNonykax, nogaHunx pop-

mynamu: Ko0, Cu20, CuQ, FeQ, Fes0s, CrO, Cra05, CrOs.

. Bu2aHauTe BaneHTHICTL eNemMeHTiB y cnonykax, nogaHuy gop-

mynamim: a) COsz, CHy, CO, CagPy; 6) SOz, S04, HaS, CuS;
B) PClg, CClg, HCI, BroO+; r) OFs, SCls, CaHa, MgaPs.
Cknapite opMyny CnoOnyk enemeHTIB TPeTeOro nepiogy 3
OxcureHom (kpim Ar).

Buanaure, y akomy paaoi dopmyni cnonyk po3Tawoeadi 3a
3POCTAHHAM BaneHTHoCTI enemedTis: a) CrO, MnOs, KoO;
B) Si02, P20s, S03; B) Fe203, NO, Cl207.

Buwanaure, y akomy pagi dopmynin cnonyk po3tawoeadi 3a
AMEHLLUEHHAM BaneHTHOGTI enemedTie: a) CaHa, PHa, CHy:
6) PHg, KH, CaHsz; B) PH3, H,S, HCI.

OuiHiTE 3HAYEHHA BMKOPWCTAHHA NOHATTH «BANEHTHICTL Y XiMil.

§ 12, BigHoCHa MOneKynspHa maca pe4yoBMHM.
MacoBa yacTKa enemMeHTa B cKnaaHiin
pPe4YoBMHI

OnaHyBaBLWwIK LIO TEMY, BU 3MOXeETe:

. }?ﬂ.?yMiIHH MOHATTA <BiTHOCHA MOJEEVIAPHAD Macas,

4MACOBA YACTEA eleMenTa B CERIATHIH [}ET-I{'.IBHH'IE-;
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TEMAA1

o yMimu ofuuctiosamy BiTHOCHY MONEKYIAPHY Macy 3a
chopMyIaMH PeYOBHH, MACOBY YACTKY eleMeHTa B CKIal-
Hill peYOBHHI;

« dhopmysamu nasuuky B 0DYACTEHHAX 33 XiMivHIMHA Qop-
MYJIaMH.

% BWCNOBTE NPUNYLLEHHA, Y1 MOXKHA OBYWCAUTH MACY CTPYKTYp-
HWX HACTMHOK PEYOBWMH. Ha 4OMY FPYHTYETLCH TAKe NPUNYLLEeHHRA?

Bam yike pimomo, 1o aToMH eTeMeHTIB XapaKTepHIVIOThCH
nesHol0 Macom. ToMy MomexyaaM TeX IpHTaMaHHAa MeBHa
Maca. Ilpore ixag abcomoTHa Maca, 9K | ATOMHa, € TAKO®EK TyEe
Manow. ToMy, AK i 419 MACH aTOMIB, VKHBAIOTE NOHATTA <Bif-
HOCHA MOJTekyaapHa Macas. lloanagaroTs 11 M.

% Bidnocua monexynapua Maca — 1ie 4ACT0, AKe MOKA-
3V€, V CKLThKH pasis Maca mesHoi MoJeKyid Oimbima Bif
1 /1 Macu atoma Kapbony-12.

Jaspu4ail o0YHCTIONTE BIAHOCHY MOJEKYIAPHY Macy sa
CYMOIO BiTHOCHHX aTOMHHX Mac eJeMeHTis, 3 AKX cKIaja-
€ThCA MOTEKyIa.

[lonATTa <BifHOCHA MOJEKVIApPHA Macas HAIEKHTE [0
MOJIEKYIAPHAX CIOIYE. 7151 peqoBrH 3 HeMonekyaaproio Hy1o-
BOIO 3AMPOTIOHOBAHO TEPMIH «BifiHOCHA (hOPMYIBHA Macas.

Poarngnemo npakIaim.

Bupasa 1. OfuncaiTe BiTHOCHY MOTEKYIAPHY Macy Kap-
Gor(1V) oxenny, dopmyna aroro — COs.

M (CO3)=A(C)+ 24, (0)=12+ 2 - 16 = 44.

Bopasa 2. O6uscaits sigHocHy GopMyasHY Macy HaTpiif
kapbonaty, opmyaa akoro — NazCOj3.

M, (NayCO4) =24, ( Na) + A, (C) + 34,(0)=2.23+12 +
+3.-16=106.

éa [MNpurapainTe, AK XApPaKTEPU3YINTL PEHOBUHY 24 XIMIYHOW hopMy-
noK. Aki 0BYUCNEHHA 3AIACHIOINTE HA OCHOBI XIMIYHOT hopmynin?
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Howarkori xiMiuxi moEgaTTH

MacoBa 4ACTKA ENEMEHTA B CKNAHIA PE4OBMHI. (xpiM yike
BiIOMUX BaM 00YHCIEHE, 32 XIMIYHOD (HOPMYI0I0 MOKHA 3HA-
XOAUTH MACOBI YACTKH eJIeMeHTIB V CITOayILi.

% Macosa wacmxa exeMenma — 1¢ BiIHOMEHHA MACH
eIeMeHTa JI0 MACH CTIOJIVKH.

MaTemMaTH9HO He BHEpaxacThed (HOPMYI00

nA,
w(E) = M, abo w(E) =

r o
M- 100 2,

ne w (<ay0Tb-Bes ) — MAcOBa YacTKA eNeMeHTa; # — YHCO aTo-
MiB enemMenTa; A, — BiHOCHA aToOMHAA Maca enemMenTa; M, — Bij-
HOCHA MOJeKYIAPHA Maca.

Macosa uacTka He Mac poaMiprocti. [i supaxkaoTs v yact-
kax Bij ogmHAti abo v sigcorkax. OTke, CyMa MACOBHX YACTOK
yeix eeMeHTIB ¥ conymi qopisuioe 1 ato 100 %.

PosrnaneMo Ha TPAKIAAR, AK 009HCTI00TE MACOB] 9aCTKH
eTeMEHTIB ¥ CTIOMYKAX,

é MNpurapainTe 2 KypCy MaremMaTvki, Wo TAKe BioCOTOK.

Janaga 1. O6umcaiTe Macosy 9acTky Karbniio B Kamsiii
oxcuai Ca0.

1. PoGuMoO KopOTKHIT 3anic YMOBH 3a/1a4i, ¥ AKOMY BEAZY-
€MD, 0 BiIOMO 32 YMOBOO Ta 10 DOTPidHO 00YHCIHTH.

Bidamo:
CaOQ

w(Ca) —? |
2. OHuHCcMI0EMO BITHOCHY MOMEKVAAPHY MACY CIOIYKH:
My (CaQ) = Ar(Ca) + Ar(0) = 40 +16 = 56.

3. Qbuncaoemo Macory 4dacTky Kameiino sa dopMyron
Ap(Ca)

WM, (Ca0) -

40
w(Ca) = == 0,714 60 71,4 %

Bidnogide: w= 0,714 (abo 71,4 %).
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TEMA 1

Jamadi MOXKYTE OVTH CEIATHINTMA, 3 00UHCIeHHEAM Maco-
BHX 9ACTOK VCIX eJeMeHTIE ¥ CHoavIiL

Jagava 2. OOUHCTITE MACOBI YACTKH EJIEMEHTIR ¥V KAIbIii

xnapuai CaCls.

Bidomo:
C&Clg
w(Ca) — ?
w(Cl) — ?

Pozs'gazanna
Hepuuii cnocit
1. My (CaCly) = A, (Ca) + 24, (Cl) = 40 +
+ 2. 35,5 =111,
A (Ca 40
2. w(Ca)= ﬁzﬂ)) ; w(Ca) “T(1 0,36
abo 36 %.

3. w(Cl) = % = (0,64 afo 64 %.

Bidnosids: w(Ca) = 0,36 abo 36 %; w(Cl) =

= (0,64 abo 64 %.

Hpyeauii cnocié

1. M; (CaCly) = A, (Ca) + 2A, (CI) = 40 +
+2-.355=111.

_ A (Ca) _40 _
2. w(Ca) m,w{ﬂa) 0,36

111
abo 36 %.
3. w(Cl) =1 - 0,36 = 0,64 abo 64 %.

Bidnoaiows: w(Ca) = 0,36, abo 36 % w(Cl) =
= (0,64 ato 64 %.

Jagaadga 3. OOUACTITE MACOR] HACTKH e/leMeHTIB ¥ KaabIlii

rapbonati CaCOs,
Bidomo:
CaCO4y
w(Ca) — 7
w(C) —7?
w(0) —7?

Posp'azsanusa
1. M (CaCQO3) = A, (Ca) + A, (C) +

+3A4,(0)=40+ 12+ 3. 16 = 100,
Ar(Ca)

2.w(Ca) = 31 CaC0y)

40
w(Ca) = 100 = 0,4 abo 40 %.
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louyarkoBi xiMigHi mOHITTA

12
3. w(Ca) = 100~ 0,12 abo 12 %.

4 w(0)=1-(04+0,12)=0,48

abo 100 25 — (40 %6 + 12 %) = 48 %.
Bidnogidws: w(Ca) = 0,4 abo 40 %; w(C) =
= 0,12 abo 12 %; w(O) = 0,48 abo 48 %.

i HIKABO 3HATH

Hi ananTn hopmyny 3a MacoBOKO 4acTKow?
34 MacoBMMK 4aCcTKaMK ENEMEHTIBE MOXHA 3HANRTK XiMidHy
chopmyny cnonykm.
3apada 4. [lo cknany pe4yosrHK BxoaaTe: Kapbod — 75 %
i Nogpored — 25 %. 3HanaiTe XimidHy dopMyny cnonyku.

Binomo: Poae'aaaHHnA

w{C)=70% 1. MoaHa4nmo sucno atomie Kapbony
wiH) =25 % B cnonyui x, a lNgporeny — y.

CHy — 7 2. Yeaxatumemo, wo € 100 r pe4osuHN.

Tonji maca atomis KapBoHy cTaHoBWTL 75 1,
a maca atomie lNgporeny — 25 .

3. 3Haxogumo yucno artomie Kapbouy i
lNoporeny. OnA ysboro ix macy nogi-
NUMO Ha BignoeigHi BigHOCHI aTomMHI
MAGCH KOXHOMo 3 enemeHTIB:

a5 2n
12 ' 3 i x:y=6,25: 25.

4. Ao BigHOLWEHHS MK atomamu Bupa-
MEHE He uinumwk, a apoboBMMKM 4MG-
namu, To MeHLWwe 41cno bepemo 3a ogu-
HHULWIO, a SinbWe Y4¥cno OinvMo Ha HLOTO:!

525,29 1.4

6,25 8,25

Orxe, ¥ Monexkyni cnonyku KOXHWIA arom

KapBoxy cnony4eHnia ia Yyotupma aromamm
Moporeny. Gopmyna cnonykn — CHy.

Bianoeins: CHa.

Xx:y=

YMIHHA BU3HAYATK BIQHOCHI MONEKYNAPHI MACK MAE BENke
ocobucTicHe 3HadeHHs. Bu amoxete Hagani eecTty XiMiyHi
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TEMA 1

po3paxyHkw, Habynete 30aTHOGTI BUKOPUGTOBYBATH Ui BMIHHA
HE TiNLKKM Ha ypokax ximii, a i y dizvui, matemartyui abo 8 Maii-
EyTHIi npodecii.

& NIACYMOBYEMO BHBYEHE

®

BigHocHa monekynapHa Maca — Ue 4YWMCno, AKe NoKasye, y
CkinbKWM pasie maca nesHoi monexkynu Binswa eig 1/12 macw
atoma Kapbowy-12. OBuncnionTs 1l 3a CyMOI0 BiOHOGCHWX
ATOMHWX MAC YCiX ENeMEeHTIE, WO BXOOATE 00 cKknany CTpyk-
TYPHMX HACTHUHOK PEeYOBWMHW. =BigHOCHY GOopMyneHYy mMacys»
NOAHAYAKTE TAK CAMO, SK | MOonekynapHy, — M.
Macoea yacTka eneMeHTa — U2 BIOHOWEHHA MAGKH enemMeHTa
00 Macu cnonykr. O64ncnioioTs ii 3a dopmynon

_ nA, _NAr
Wi E) M, abo wE) M,
€ BENWYMHOK BIAHOCHOW, TOMY BE3PO3MIpHOK, | BUpaXa-
ETLCH B YACTKAX Big oovHKU abo BioCOTKAX.

- 100 %.

w JABJAHHA 414 ROOTPOJIN 3HAHD

1.

OB4MCNiTL BIQHOCHI MOonekynspHi (hopmyneHi) Macu cnonyk:
a) Og, Fe0, CO, CuS5, FeS,, NaOH, ZnCls, NaBr, AIP, BaCls,
MHg, NOo, NaNQOg, CagMs;

6) AlO4, Cr504, BaCO5, AIPO4, Cu(OH)a, MgsNs, FeqQy,
CaCO4, BaS0y4, Cr(OH)s;

B) AI{NO3z)z, Mga(PO4)2, Cra(504)a, (NH4)2504, Cr(NOgz)2,
(NH4)2HPO4, Hg(NOg3)2, Cra(SiO3)a.

. OBYMCNiTE MACOBI 4ACTKM BNEMEHTIB ¥ CNONYKAX:

a) 50, Zn0, Mg5, FeS,, CaCls, FeO, NO2, HaS5, Ko0, Ho0, BaO,
6) Fea0g, HoO2, CoHg, MgaNa, SOg, P20s, Cra0g, AlaS3, BoOsy;
EI} ELISDq_, CEE{PDq_}E, FEE{SD,q_}E,, {NHq_:IIEPD‘q_, E{EEDE, MQCDE,
NaHSO,.

BuaHayTe, y AKOMY 3 OKCWAIE MACOBA HACTKA eNemMeHTa, cno-
nyqeHoro 3 Okcuredom, & BinbLuo:

a) Fez0s i Fea0y; 6) CrO i Cr03; B) 5021 50;.

. OBuncnite macy Cuniuio y cuniwia(lV) okeual Si02 macow

240 r.

. OBrpyHTYTE, AKE 3HAYEHHA MaThL MATEMATHMYHI 0B4Ymc-

NeHHA 3a XiMivHOW GopMYNoK ANA PO3YMIHHA MiXNpegMmeT-
HKMX 38'A3KIB.
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Howarkori xiMiuxi moEgaTTH

§ 13. DiznyHi Ta ximivHi aerwa. XiMivHi
peakuil Ta ABMLLA, L0 IX CYNPOBOAXYIOTh

OnanyBaBLWwX LD TEMY, BU 3MOXeETe:

* PO3YMIML CYTh dr'u:mm I XiMI9HITX ABMII, POIPIAHATH IX,

« HAGOOUMU NPUKAAJU XIMIYHUX SBATI, 110 BiAOVBa0THCA
B IpUpoi i mobyTi;

s crocmepizamu Tepedir XIMIYAHX peakniil 3a MeBHHMHK
SOBHIMHIMHA 03HaKaMH;

« mposodumu caMocTiiino mabopaTopHi gochimH, xapak-
mepusysamu ix nepedir, onucysamu CUOCTEPEREHHH,
POBUMIL BUCHOBKU;

« hopryeamu Hasuuku it nadyeamu doceidy B eKCTIEPHMEH-
TAMLHOMY JTOCTI/KeHH] PEY0BHH i IXHIX BIACTHBOCTEIH.

@ MpurapaidTe 2 kKypcy NPUPOAO3HABCTEA, WO HA3WBAKTE ABM-
wam. MNepenidvite BigoMi Bam rpyny AENLL,.

@i3u4H TA XIMIMHI SBHWA (NEPETBOPEHHA). Y CBiTi, Mo Hac
OTO9YE, BigbyBaloTECA MocTiiHI aMinm, HK BaM yike BioMo, ix
HAFHBAIOTE REUUHTMIU.

Brpuenns B xypci NpHpoA03HABCTEA
TeMH <CBiT ABUmM, ¥V dIKOMY JKHBe
JHOAWHAS JIAT0 BaM MOKITHBICTE IMHpIIe
O3HAHOMUTHCA 3 (PISHIANMH ABHIMAMH —
MeXaHiYHHME, 3BYEOBRUMH, TEIIOBHMH,
CBITIOBHMH (puc. 46), MarHiTHEMH H

ETEKTPHIHHMH — 1 IEAKHMH [X XapakTe-
PHCTHEAMH. Puc. 46. bicKkagka

‘f? MomipkyiATe it gaidTe BiANOBIAL HA 3aNWUTAHHA: Y1 BiABYBAETLCH Nia
YAC LMX ABKMLL PYWHYBAHHA OOHMX PEYOBWH | YTBOPEHHSA iHLWKX?

Haeenite npuknagy sulenepenivyeHmx GianyHmny SBuLLY.

Ougepnpno, mo \i. OTxe, NodBa iHelo Ha Jepepax ¥ BOJIOTY,
XOJIOTHY MOPY, SMEHMIEHHA BMICTY BOAH V BOJ0OHMAX v He3no-
MOBY MOTOAY Ta BUNAJAHHA JONY — T ABHINA, MoB'A3aHi 3i
IMIHO arperaTHOTO CTaHy BOJAM BHACTIIOK 3MIHH TeMIlepa-
TYPHHX YMOB ¥ IPHPOJIL

85



TEMA 1

Y1 MOXHA Taki aMiHKM 2 NepeTeopeHHAM BOOM CNOCTEpIraTtyd B
no6yTi? Ak x agiRcHUT?

Bu ke spacTe, mo iniii, Bog4gHa nmapa, Boja — Ile 0fHa M Ta
caMa PeYOBRHHA, CRIAAY MOJEKYVIH AK0l BIATOBiMAae XiMiuHa
chopmyaa Ha0.

3a kiMHATHOI TeMOepaTypH HoJ — TBepia, KpHcTalidyHa,
TEMHO-(DIOTETOBOTO KOTBOPY 31 caabKuM GIHCKOM PeuyoBHHA,
¥ pazi parpisadag KpPHCTANH HoTY 0APa3y K MepeTBOPINIOTECH
Ha TApPY HAacHYeHoro (hiomeToBOTO KOIBOPY, 4 OXOJOEVIO-
9HCh, [1apa 3HOBY KPHCTAMI3YEThCH (MHHAKYH PiAKRWH cTam).
Lli mepeTBOpeHHa Tesk He TIOB'A3aHi 31 3MIHOI CKIAAY pedo-
BHHH: i ¥ TBepAOMY, i B razonoibHOMY CTaHI MOJEKY.IH HOIY
CKIATAI0ThCA 3 ABOX ATOMIB, Mo sianosigae dopuyai [y,

@ Haagsite Bigomi Bam 3 nobyTy CknsaHi Bupobu.

Bupoburirrso ckrannx BHpobis GasyeTsea Ha HATAHHI IM
pianol dopmu. Cxaag cKia 3aTANIACThCA He3MIHHHM. J1aT-
HICTH JeAKHX PedoBHH pPO3MHpIBATHCA ad0 CTHCKATHCH 3i
IMIHOIO TeMTIepaTyp — 1e Taro&x hisuuHi aainm.

MpurapgaiiTe, Akl 03HakK € NPoABoM idnHHWUX BNACTWBOCTEN
PEYOBMH.

Ommxe, mo (isHYAWX BIACTHBOCTEH, 3aBIAKH AKAM MH
MOEEeMO cIIocTepiraTH (isHYHI ABUMA, HaNMeKaTh: 3Miaa dop-
MH, KOJIp, 3a11aX, CMak, OJIHCK, TYCTHHA, eEKTPO- H TETIONpo-
BiTHICTh, TEMIEPATYPH IABIEHHA H KHIMIHHHA, IIACTHYHICT
TOMO. [XHA HAABHICTE He SMIHIOE CEIajl PEYOBHHH.

Onnaax xiMig BUBYac XiMi9HI ABHINA, T Yac AKHX pyHHY-
ThCA OIHI PeY0BHHH H yTBOpWOThEeA iHur. Hanmpmwnanm,
BioMe BaM 3 MOOYTY ABHINE — TOPIHHA NPHPOTHOTO Tasy,
AKWI CKIAACTRCA TEPERAKHO 3 MOJEKYJ OpraHiyHol pedo-
puan Metany CHy (puc. 47). Lleii nporec eigHymaeTeca 3a
HaAABHOCTI Ta3y KUCHID,

HocnimumMo ekcnepHMeHTAIBHO, MO A VTBOPIETLCA BHAC-
migok sropanng Metany, [lposeneMo demoncmpauitinuii docrid
| BUKOHaEMO Taki Jil.
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lovaTkosi xiMigai moHTTTA

1. lloTpuMaeMo KiTbka ceKVHI HaA TOIVM 8M XOJOTHHAH
npeaMer. Ha HbOMY KoHOeHCYIOThcA Kpatenbkd pogu. lle
N3HAYaE, MO B Npolieci 3STOPAHHA MeTaHy VTBOPIOETRCA BOJAHA
napa (puc. 48).

Puc. 47. Topiaas npupogEoro Puc. 48. Y TEOPCHHA BOJIH
rasy

2. 3MogEMO TpodIpKY BATTHAHOK BOAOIO ( POIYHH BAITHA ¥
BOMi) | 3HORY DOTPHMAEMO JedKINH 9ac HaJ MOJVM M 3ropan-
yoro Metany. CTiaku mpobipen memuako MyTHioTs. Lle oanaxa
HAABHOCT] B OPOAYKTAX TOPIHHA BYTIAEKHCI0r0 rasy.

OTace, VEACTITOK B3acMO/lil MeTAHY 3 KHCHEM VTBODIIHCH
OBl peYOBHHK: BoJA i BYTJIeKHCIHH ra3. [nakire kamydu, apyi-

HYBAJTHCA MOJEKYIH MeTaHy H KHCHID Ta YTBOPHIIHCA MoJe-
KYJIH BOAH H BYTJIeKHCTOT0 Tasy (puc. 49).

- 00_
009 B
. 9L 00/ YW@

Puc. 49. CxemMa nepeTROPEHE 11T UaC TOPIHHA MCTAHY:

@ — MOTEKYIE METAHY; 6 — Bl MOmeky i kreany, 8 — atom Kaphony; @ — woripn
aromu Ligporery; @ — woraps atom OKCcHEMeRY; ¢ — MONEKYI BYTIEKHCIOT
TRAY; € — B MOSTEKYITH BOJTH
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TEMA 1

Ja HarpisaHHg TOPOITKY 3a’tiza i3 cipkom VTBOPIOETBCH
CRJITHA KpHCTATiYAa pedosnna — QepyM(ll) cvaedin, mo
MPOARIAC I0BCIM IHINT BAACTHROCTI, HIM BHXIIHI pedOBHHH

(pec. 50).

iz b [

Puc. 50. Cxema yreopersst qepyM(Il) cyasdiay:
a — cipra; & — aamizo; & — epym(LD) cyasdip

% [lepeTropennsa, min 9ac AKHX BIIOYBACTHCA PYHHYBAHHA
OMHHX PedOBHH | YTEBOPEHHA iHIIHX, HASHBAIOTh XiMiy-
nuMu geuuany abo xiMiuiumMu peaxuiami,

Jna 6yaisensHEX noTped BHKOPHCTORYIOTE BATTHO (XiMidHa
HasBa Kauelii rigpoxeny, gopMyna — Ca(OH)s). lob itoro
OTPHMATH, Tpeha TIpoBecTH ABI peakmii: 1) poakaan BamHAKY
CaCOs3 (xanemiil kapboraT) 3 METOI0 A0OVBAHHA HErameHoro
pana CaQ (rkaneniil oxcnm) i 2) coodyueHHa KaTbIli OKCHAY
3 BOJOIO (AK Ka/KyTh, «IIOTACHTH BaHO» ).

OTke, MH OAYAMO, 0O T 9ac nepeﬁf_‘r}r XIMIYHHX peaxiiii
IABIKTA € PEYOBHHHA, MO BCTYIATE ¥ Peakilifo, i peY4oBHHHA, Mo
VTBOPIOIOTRCH MG Ppeaxilil.

% PeqosuH#, M0 BCTYTIAOTE ¥ PEAKTII0, HASHBAIOTE a1Xid-
HUMU pevosuiamu abo peazenmanmi, a Ti PEYOBHHHE, 110
VTBOPIOIOTECA e peaknil, — npodyxmanmu abo xinye-
BUMIU PEUOSUNHAMIL

VY IBOX BHIIEONHCAHHX Peakilifax, AKi MaloTh BeTHKe TpPak-
THYHE FHAYEHHS [ TOMHHH, BUXUTHAMH PedoBHHAME (Y
KaTBIN i kapboHaT — v mepimii, Kaabmiit okcAm i BoJia — ¥ Ipy-
rii. llpoayxTh peaxmiii — me KaibIlill oKCHI i BYTIeKHCTHI
ras — y THepmii, KambIlii TipokcHa — y ApyTid. JHandgn
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Howarkori xiMiuxi moEgaTTH

xiMiyai GopMyaH BHXITHHX PeYOBHH i TPOAYKTIB, mepedir
peaknii MoxKHA 300Pa3UTH CXeMAaMH;

CaCOy » CaO +COy T (1)
Ca0 + H;0 — » Ca(OH), (2)
BWXiTHI peIoEHHH rrpﬂ:[}rn:r:{r pearin

Crpinka Bropy 03Hadac BHieHA rasy.

@ Ak B gymacte, diandHi ABMWA A XimivHi peakuii sinbyealoTeCA
OAHOYACHO Y4 B3aemMOonoB'a3aHo?

Heuwa, Wo cynPoBomXVIOTE XiMiMHI PEAKUIT. Haykon qose-
JeHn, Mo KOMKHA XiMiYHa peaknid cYIPOBOTAYVETHCH OJHHM
afho mexinpkoMa 30BHIMAIMEA mpogsaM. Lle nae sMory poGHTH
BHCHOBKH TIpo Nepedir peaxiiii. PosrnaneMo ocHOBHI 3 HAX 3a
MONOMOTO0 deMoncmpauiinuy docridia,

« 3Mila zadbapeaenia pevosui

Hocaia 1. /Ina puABIeAHsa posdHHIB IVTIB 34CTOCOBY-
0Th iHAUKaTop deHoadTatein — pedoBMHY, MO0 3MiHIOE
3abapBIenHs B MYMKHOMY cepefoBHIN. SKmo mo posyumry
HATpil TiApOKCHAY MOAHTH PO3YHAY eHoI(TaneiHy, OCTaH-
Hiif 3MIHHTL cBOE 3a0apBiaeHnda Ha Madauose. logaBuE Jo
miel cyMitir XITopHAHOT KHCIOTH, CIIOCTEPITaTHMEMO aHedaps-
nennd. lle ospavae, mo kucaoTa HeliTpaniayeana ayr. llepe-
Hir peaxiril B3acMoAil IVTY 3 KACAOTOI
MOJKHA 3AMHCATH TAK:

NaOH + HCl —» NaCl + Ho0  (3)

Denondranein Oy iHAMKATOPOM
ANA BHABIEHHA epehiry peakiii.

Hocrmig 2. 3umina sabaperenns
CTOCTEPITAETECA T 9ac OpoKapio-
BAHHA MiTHOI TJIACTHHKH B IIOJYM'I
(puc. 571). Mias, axa sassigaii Mag dep-
BOHWIT KOJip, VEPHBACTRCH YOPHHM

Puc 51. llpoxapmn-
i : BAHHA MITHOI TLTAC-
HATBOTOM. LI,EH HATIT — HOBOYVTROPEHA THHH
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TEMA 1

pedosuHa KynpyM(ll) orcua CuQ. Cxema pearnii Mmatume
TAKHH BHIIIAL:

Lt Oy — CuQ (4)

TePBOHHNE  HeabapBHMH TOPHETH

« Bunadaunsa ocady abo tiozo poauunenns

Hocnia 3. Hannemo B XiMiYAY CKIAHKY pPO3YHH
cepym(111) xmopuay. lleit posunn Mae sKoBTe 3adapBIaenH.
/lo HeOTO oAaMo MeKinpka Kpallelh pO3YUHY HATPIlH Tigpok-
cumy (ayry). ChnocrepiraTuMemo ofHOYACHO JBa ARMIIA —
VMICT CKIAHKH cTae HypAM (0TxKe, 3SMIEMI0cA 3a0apBIeHHd ),
a 3roj0M OVpa pedoBHHA OCiac HA JHO — VTBOPHBCA 0Caj
(puc. 52). bypa pedoBuna — ne HoBoyTBOpeHuil depym(LIl)
rigpokcHa. CxeMa peakmnii:

FeCls + NaOH — Fe(OH);] + NaCl (9)

EOETHIH pO3THH OVpHE 0cat
Crpinka moHu3y BKa3ye HA BHIIAJaHAA MiJ 9ac peakilii ocafy.

Puc 52. ¥reoperans ocagy depym{I11) riapokcuay

Hocaipa 4. Hxmo mo crioaobyroro ocany depym(lll)
PIAPOKCHAY JOIEMO XJIOPHIHOI KHCIOTH, TO 0CAf PO3YMHA-
€ThCA 3 YVTBOPEHHAM POIUUHHOI ¥ BOJAI PEYOBHHH KOBTOTO
EoApopy — depym( L) xnopuay:

Fe{(OH)3 + HCl —» FeCly + HyO (6)

Ty

Ay pHi ocajt HOBTHIT POSTHH

% Hka we o3Haka NpoABNATLCA Nig Yac PO34MHEHHRA ocany?
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Howarkori xiMiuxi moEgaTTH

 Budinenns 2asy
Heaxi xiMiumi mepeTROpeHAA CYIPOBOTAVIOTECH VTBOPEH-
HAM (BHALTEHHAM ) rasy.
Hocaip 5. ¥ npobipky, B axy BMimeHo
| IHHKOBY TLTACTHHKY, AOIIEMO XIOPHIHY KHC-
. aoty. CHodaTky Ha ILTACTHHI YVTBOPIITHCH
| MaJTeHbEl YXHAPIH (Puc. 53 ), AKi 3rofioM Biapu-
BAKOTRCA BifT TOBEPXHI ITHHKY H BHILIAIOTRCA
HazopHi. Lle ras pogetns. Cxema peaxmii:
Zn + HCl - ZnCls + HaT (D)
Puc 53. Y1o- f}ﬁn NepeKOHATHCH, WO I 9ac pearil
penEa myxupmis | DHATHBCA BOJEHD, obepeskHO 3aajiHMO T3,
BOJTHIO Ha TITH- Bin aaropgersea Ha mosiTpi i ropETe Oua-

KOBif wiacTrEm ~ KATHHM moaym’'aM. Biabysacteea peaxmis,
MoJaHa CXeMOID:

Hy + 0y — H,0 (8)

« Budinenns menna i ceimaa

Taxi peaxtiii Bifomi moacTBY 3 4acis ix sukopucTannd. [le
TOPIHHA APOB Ta iHIIHX BUAIE Dannsa. BorK namn nonirosx o
BHKOPHCTAHHA OOITPIBY NMPHMINEHb, BHTOTORIEHHA CMOJO-
CKHIIB JIIA OCBITAeHEA OPHMIMIEeHE, BYIHI[L TOIIO.

lNpuragainTe il HA3BITE, AKi BW 3HAETE PEYOBMHM, WO BCTYNAKNTE
Y peakuil ropiHHA.

Hocaipg 6. 3ananumo cipHuk abo cyxy crinky i GyaeMo
CTIOCTEPITaTH, MO TIPH IEOMY BiIOVBAETRCA.

[NMOACHITE CAMOCTIMHO, AKMMK ABMLLAMW CYNPOBOLKYETLCA LA
peaxuia.

HaitnpocTimomn cxeMoio peakiil TopiHAS € ropiHid BYTIeR:

C +0s -5 COy (Ei)

Tenno i cpiTno BUAINACTRCA He TLMBKH Ml 9ac IropsSHEA
MPOCTHY PedoBHH BYTIeno, qocdopy MarHiio, a i cKIaIHHL.
Hanpwxnax, npEpoEOTO T3y, CIHPTY.
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TEMA 1

o Hoznunanns mennomu

LM gaBHIEM CYTIPOBOUKYIOTRCH Bei peaktil, o Binbysa-
ITRCA T 9ac HarpisaeH4g (peaktid Mini 3 kucHeM ). Haounmwm
NPHETA0M TOTTHHAHHA TETLUIOTH 3 HABKOAWIITHBOTO CEpeo-
BHIIA € poagaHenta aMoHiit xaopuay NH4Cl v sogi.

Hoenipn 7. CKIaHKY 3 aMOHIH XIOPHIOM NOCTABHMO HA MOK-
Py TAKTaAKY H JOMIEMO BOTH, MOMINIVIOYH BMICT CRITAHOLD
namnukow. llin gac posunHenns aMoHIH XTopH TIOTTHHAC
CTLIBKH TEIVIOTH, 0 CKIAHKA TPAMepsac 0 MACTaBKH (puc. 34).

Puc 54, PosmaHeHHS aMoHIH XI0PHIY ¥ BOJI

+ lToasa sanaxy
lle puma aconimeTbed 3 YVTROPEHHAM 3alalllHAXY CHOJVE.

Hanpuxnan, modaea ceoepiinoro 3anaxy cBikocTi micnd rposn
MOACHIOETLCA YTBOPEHHAAM ¥ TOBITPi Moxekya ozony ()3 Peak-
[ist TIOJATAE B MEPErPYNVBAHHI MOJEKVI KHCHID B MOJEKVIIH
030HY 33 BHCOKHX TeMIIEPaTYp O 4ac eJeKTPHYHIX POIPATIB.
CxeMaTHYHO peakmiin MOKHA 3aHCATH TAK:

Dg = D3 {1{})
Hocnin 8 (suxonyioms nid mazoio), Hacanre ua auo npo-
Oipku cyxy cinb — aMoHi XTopHA i AomMiiTe [0 HEl POIYHMH
HATpiif riapokeway ob'eMom 2—3 Ma. Y criocTepiraloTeea 3Mi-
HH? AKHIMHA ABHIAMH CYOPOBOKYVEThCH Peakiia?
YpaxoByUH cKazaHe BHIle, JOXOJAHUMO BHCHOBKY, IO
ximiuni nepemsopenna cynposodNCYIOMLCA NEGUUMI AGULAMI;
BOHH JIAINTE MOATHBICTE CTIOCTEPITATH 30BHINTHI TPOABH TIepe-
Biry XiMiUHHX pearifii.
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Howarkori xiMiuxi moEgaTTH

Jlaboparopuuii focaix 3
fpoeegeHHa XIiMIYHUX peakuin

Jappanuga 1. Janamite cipHHk, OoTiM 3amaNiTE cIMp-
tiery. Lo cnocTepiracte?

3asganna 2. [lokmagite v npodipky HEBETHKHH MIMATOK
kpeimm. lonmiite omry Tak, mod in mokpan kpeiiny. [logcHiTk
CBOI CHOCTEpe/KeH .

Japapanug 3. Hanwmilite n mpodipry OMakuTHUN po3ydH
IC}T[[]\F\-I(I]) cyakdary ob’'emom 1,5-2 mm [lonmiite posgrny
uarpiii rigpoxcumy. llo cmocrepiracre? Ym wigbymaca, wua
BAIMY JYMKY, XiMiuHa peaknia?

Jappanug 4. Jo ocany, mo yTBOpUBCA B HolepeHLOMY
mnocaifgi, momuiite xnopuaHoi KHcaoTH. llogcHiTe crocTepe-
e, QOrpyaTYyiiTe X,

VaarameHiTE cBoi 3HAHHA Opo XiMiuyni peaxiii.

MEeToau nocnmxKeHHA B xiMil. Y § 4 Bl yacTKOBO 03HAHOMI-
JTHCA 3 MeTOAaMH JOoCHiTAenHd. XiMid aK eKxclepHMeHTATEHA
HAVEA V CBOIX JOCTUDKEHHAX NHPOKO BHKOPHCTOBYE Memod
cHOCMEPeNCenNa Ta excRepuMenm, AKi He BHETIOYAINT: OJIHH
OJIHOTO, 4 9aCTO B3aCMOAONOBHIDIOTE. PosimapHsMo 111 BigoMocTi.

Crnocmepedcenita po3TIAAal0TeCA B HAVIH AK I[iTecnpaMo-
BaHe, CHEeialbH0 OpPraHizoBaHe COPHHAMAHHA [peIMeTin |
ABUII, 3YMOBJIeHe 3aBAaHHAM AigabHocTi. OcobMHUBICTE MHO-
TO METOAY MOJATAE B TOMY, MO BiH COHpacThed Ha podoTy
OPTaHiB YyTTA € OJTHHM i3 crrocodiB MOMOBHEHHA 3HAHE 3 HAB-
KOTHITHBOTO CBITY. BUB4AOYH XiMil, BH BAe NepeKOHATHCH,
0 Memod crocmepenNceniia 3acTOCOBYETRCA Tl Yac JeMOHe-
TPYBAHHA BYHTENeM of'eKTiB | ABMIN, Momenei, cxXeM, jiar-
paM, TabaHIb, 8 TAKOK BHKOHAHHA TabopaTopHHX JOCTITIB i
IpakTAYHUX podiT. 30BHIMHI TPOABH, MO CYIPOBOTKYIOTE
xiMiuni peaxuii, 37edinpmMoOT0 BHABIAITE 33 JOIOMOTOID
CIOCTEPEIREHHA.

Oanak Mix cuocTepeskeHHAM | eKcIepHMEHTOM iCHVIOTE
BigvinHocti. He Bei apuma npeHpojH MOKHA CIOCTEpiraTH B
POCTOP Ta Yyaci, Axmo gocaipaysanuii 06'eKT € HeJOCAKHUM
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TEMA 1

AMA cHOcTepekeHAsd, CTBOPIDNTE oro Mofensb. Takuii MeToxq
HAZHBAIOTE MOOETI08ANNAM.

Crasagaan excrhepusmenmi, VieHl 3’ 4COBYIOTh | BCTAHOBIIO-
0Th MEBHI 3aK0HOMIPHOCTI.

é MNpurapainTe NOBTOPKOBAHICTL BNACTUBOCTEN ENEeMEHTIB y ne-
piogn4HiiA cucTemi,

Ha ocroBi BeTanoBIeHNX 3aK0HOMIpHOCTEH HOPMYTIOITHCA
3aKONN NAYKY, MO TIOJAINTECH CIOReCHHM ad0 MaTeMaTHIHHM
BHpazoM. g TepeBipkH NpaBHILHOCT] 3aKOHIB y4eHI BHCYBA-
I0TE ITeBHI TPUIYINeHHd (rinoTesn ), AKi, ¥ CBOm 9epry, cayTvioTh
CTBOPEHHAI0 meopili. Teopid Moemoye eKcIepHMEHT, CTIocTepe-
JKeHHA Ta 3100yTi 3a X qonoMoroo dakti, BoHa % Moke cTaTh
MATPYHTAM J71H TPOTHO3VBAHHA e He BiIOMWX HaYIi ABMIIL

Tox, Beqyun ciocTepeKeHH 32 JeMOHCTPAI[IAMH BYMTEA
abo 3mIiCHIOYH JOCTiTHHITEKY [}ﬂﬁﬂT}" M 9ac BHKOHAHHA
AabOpaTOPHHX JOCHIAIB | mpakTHYHAX pobit, HamMaraiiTecs
AKOMOTA VBaMKHiNIe cIOCTepiraTH, MOBA3VBATH CHOCTEPEk Y-
BaHI ABHIA 3 TeOPeTHYHHMH BHCHOBKAMH Ta (OpMyBATH
BIACHE HAVKOBE OaueHHd i TIVMaueHHd Beix nmpotecin. Taxwmii
OLTXLT 0 BUBYEHHA XiMil CTABHTE TMepe BaMH Ha3BHYAHHO
faraTo 3amMTaHb, BIATOBRIA Ha 4K BA AVMIETE 3HAHTH CamMo-
crifino. lle Bigkpue MoxkIHBICTE GVTH BIEBHEHHMH Y CBOIX
NePeROHAHHAX | MEPEKOHYBATH B HEX (HIITHX.

& NIACYMOBYEMO BHEBYEHE

o Ximiuxi seniga — Ue ABULLA, NI HAC AKMX PYRHYIOTLCA OOHI
PEYOBWMHK W YTEBORKTLCH IHWI. XiMi4HI ABMLLA LWE HA3WBAKTL
XiIMIHHHUMM DEakUIAMM.

e XinMiyHi ABMLLA CYNPOBOAMYIIOTLCH NEBHUMK 20BHILWHIMK NPO-
ABaAMMW, 3d AKMMK poBnAaTeE BUCHOBKW Npo nepebir peakuii.
Lle: amina 3abapeneHHn, BUNanaHHA ocaay, BUAOINEHHRA rasy,
NORBA 3anaxy, BWOINEHHA TENNA W CcBIThA.

« PeyoBKHW, WO BCTYNAOTL Y XIMi4HI peakuii, Ha3WBaTL BMXg-
HumK abo peareHTamMi, a Ti, WO YTBOPIOTLEA Nif, 4ac peakx-
uiid, — npoaykTamu abo KiHLEeBUMK DEYOBUHAMM.

« ByBYEHHA pEYOBWH | ABWLY, 3AIACHIDETLECA 3a O0ONOMOrow
METOLIE CNOCTEPEXEHHA, MOOENNBEAHHA W EKCNEPHUMEHTY,
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Howarkori xiMiuxi moEgaTTH

Ha OCHOBI AKWX DOPMYIOTLCH 3aKOHW W Teopil eilgnoeigHoOl
HaYKK.

w JABJAHHA JJA KOATPOIK) 3HAHD

1. Haeenite npuknagwn: a) diavuHnx, 6) ximidHnx s, WO Bio-
ByBaTLCA B NPUPOAI Ta TUX, WO BKM cnocTepirany B nabopa-
TOPHWX YMOBAX.

2. MNepenidite ABMLWA, AKI CYNPOBOOXYIOTE XiMIYHI NEPETBOPEHHS.

3. YcTtaate nponyueHi cnoea, wob Bupas cTas 3aBepileHrM.
Pe4yoBrHM, WO BCTYNAKOTE ¥ PEAKUIK, HA3KMBAKDTL ... .
MNpogykramK peakulil HA3WBaKTE ... , WO YTBOPKKTLCA ...
peakuil.

XiMivHI NepeTBOPEHHA — Le ... .

4. Knacwdikyiite asvwa Ha DizvyHi @ XiMiyHi: rOpiHHA CBIYKMK,
BUrOTOBNEHHA pigHux ByupobBiB 3 nonieTMnedy, NOYOPHIHHA
MIOHOT MNACTHMHKW Nig Yac HarpisaHHA, YTBOPEHHA HENPUEM-
HOMO 2anaxy BHACNIAOK NPOTYXaHHA HAELL, BMNAPOBYBAHHA
PO34YKUHY KYXOHHOT CONi, FOPIHHA MAarHi, Nosea Kpanens s0au
Ha BiKHAX, CKUCAHHA MONOKA, PO3OINEHHA NOPOLWKIE Cymiwi
aanisa i Cipkik MardiTom, NOABEA POCK BRAaHLI.

5. Y cxemax no3HadTe BUMXIOHI PEYHOBMHK W NPOOYKT peakuii.
[NpoYnTanTe CXemMHM.

a) CO+ 0, - COs 6) Cu + Os — CuO
B) Fe + O — Feg0y4 rfHg+ 5 — HgS

6. Hii 20BHIWHI 3MiIHKM CNOCTERIralnTLCH NI 4ac TAKKMX NepeTeo-
peHb: a) BpoaiHHA AbBNy4YHOro coky; B) NNaeNeHHA LYKPY;
B) p#asiHHA 3aniaHux supobis; r) nigropadHa kapTonni nig
YAt CMAaMEHHRA"?

7. lNpoaHaniayiTe, AK NONOEHWNMCA BaALi 3HAHHA NPO ABMLWA Ta
AKi B3AEMOZB A2KK ICHYIOTE MiX HUMK.

8. OxapakTepuayiiTe MeToon JOCNIAXEeHHRA Ximii.

8. MNoAcHITE, ¥ AKWX WEe NPUPOOHWYKMY HAYKAX BUKOPWCTOBY-
IOTLCA BiAOMI BAM METOOW OOCHIOXEHHS.

ﬁ TOCIEYEMO BIIOMA

[MoMICTITE HA AHO TPLOX CKNAHOK NO 1/4 4yaidHol NOXKK Xapyo-
BOl cogn Ta OOAWATE NO 4epai: y nepwy — Cik kKeaweHoi
Kanyct, ¥ apyry — Cik nMmoHa abo po3qyvH NUMOHHOI KMC-
noTu, y TpeTio — kedip. Wo cnocrepiraete? MNoAcHITE CnNo-
CTEpPEexXYBaHI ABMLLA.
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TEMA 1

§ 14. Ximiuni BNnacTuBOCTIi pe4oBUH

& OnavyeaBLIN L0 TEMY, BU 3MOXeETe:

* 3INAMU I POIYMIMI CYTh TOHATTA «XiMI9HI BIACTHBOCTIS;

o HAGOOUMU MPUKAAOU XIMITHHX BIACTHBOCTEH BiTOMHX
BAM PEUOBHH,

= cHOCHEpizamu XIMIYHI BIacTHROCT] pedY0BHH;

« hopmyeamu nasuuku W nadyeamu docaidy B eRCIEpH-
MEHTATBHOMY JOCAUDKeHH] XIMIYHHX BIACcTHBOCTEH
PEYOBHH,

YMOBM BMHMKHEHHA TA NEPEBINY XIMIMHUX PEAKLIA. BupuaTi
XiMIYHi BAACTHBOCTI PEYOBHH | cnocTepiraT ixX Halkpaiie Imif
yac nepebiry peaxiil. /lng neoro morpibao 3abesmeunTn 3iT-
KHEHHA YACTHHOK peuoBuH. BoHo BindyeacThea mBHIe, TKIIO:

a) peuosuny nodpitiumy (POITOBKTH POIYHHITH);

6) abirwwumu weudkicms pyxy Morexyi (AOTPHAMYBATHCE
MEBHOTO TEMIEPATYPHOTO PEAHMY );

B) aMentmi gidcmany Mine Motexyiamu (Vv pasi B3acMopii
rasis — 30LTBIUTH THCK) abo afiastuumy Kiabkicms MoTeKy,
AKIO PEYORMHAN B PO3YHHAX.

XiMi4HI BnAcTHBOCTI PEYOBMH. KokHa ximiuma cmomyka
XapakTepuaveTbed (PI3HYHUMHA BAACTHBOCTAMH H TiABEM Tif
MPHTAMAHHEMH 3JaTHOCTAMH [0 XiMIYHHX OepeTRopeHb abo
BiZICYTHICTIO I{HX 3/IaTHOCTEH,

Bupuaioun ximiuni apHma Ta osHaKH iX mepebiry, BH BEe
HaACTKORO 03HAHOMHAIHCA 3 BIACTHBOCTAMHI pedoBHH. /14 pos-
MHPeHHA BANTHX 3HAHE MPOCTENHMO, AK] XiMIYHI BIACTHBOCTL
MOsKe TIPOFaBIATH, HATIPHKIA[T, TIPOCTA PeY0BHAHA 3471130, 3 micio
METOT0 3IHCHIMO AeRiTbRA demoncmpaiiinuy docridia Ta Ipo-
BelleM0 CTocTepede N 3a iX nepedirom.

Hocnin 1. lopinna zaniza a8 xucni. llonepeabo npuUroTy-
EMO TIOCYIMHY, 3anoBHeHy KicHeM. [lo Tonkol romrkn abo cta-
neBoi APOTHHEH NPHEPITHMO cipHiK i sanannmMo Horo. lomky
YH JIPOTHHKY, N[0 3ar0piaacs, UIBHIKO OTMVCTHMO B OOCYIHHY
3 KHcHeM. Jamizo 3ropge, po3EHAIYH iCKpH yTBOpeHOI
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Ilogarkosi xiMiyHi TOHATTA

samisHol okaauad. Peaxirito, mo Bi.IEﬁFEHETLEH, MOACHA 3aIH-
CATH CXEMOI0

Fe + Oy — Feg(y
JBepriTek yBary Ha XiMidHy opMynry sanisHol oKATHHI.
Tyt puAWEac npodiieMa BHAHaYeHHA BadxenTHocTi (Depymy.
Poan'asanna 1iel mpobiaeMu ToaArac B TOMY, MO 3ATi3Ha OKa-

AWHA CKAAAETBCA 3 JIBOX OKCHIIB, ¥V AKAX B oxHoMy Mepyu
npodapaae sateATHiCTEs 11, v npyromy — 11L

@ Crnanite dopmynin depym(ll) i pepym(lll) okcuaie.

Hocnip 2. Baaemodia sarisza ia cipxoio. llpuroryemo npoceri
PEUOBHHHE 3a7i30 H CipKy B IeBHHX MACOBHX CILBBIAHOIIEHHAX,

mob BOHM 3MOTJH TOBHICTIO TPOpeary- ,@ @

BATH., Ydyeni 3'dcyBamaw, 10 KOKHI 7 T
3aTi3a MicTATh cTinbkH atoMis (Depymy, Q
ckineku atomMis Cyabdypy MicTHTBCA B
4 v cipxn. Tomy ama peaxiii AouimsHO
BIATH NPOIOPIIHHI MacH ITHX PeY0BHH,
goxpeMa 7 : 4 abo 3,5 : 2. Ilig wac Harpi-

BAHHA PETeNRHO NepeMimanol cyMimi B
oOpaHux TPOTOPIIAX YTBOPIOETHCA HOBA

pegosrHA PepyM(Ll) cyasdia. ¥V wii P m b

CTIOMYTIL 3a7i30 H cipka BTpPa4amwTh CBOI =

BJACTHROCTI TpocTHX pedoBHH. Cxema  Puc 55. ¥TeOperns

peaxtil: thepyM(II) cyandiny
Fe + 5 — Fe5

HNocnin 3. Baaemodia aaniza a poawunom kynpym (1) cyas-
gramy. Ax sanizo BHEROpHCTAaEMO cTaneBy ckpinky. Crans e
CTILIAROM 3a7i3a 3 BYTJIeNeM, TOMY caMe 330 BeTYIIATHME B
peariin 3 posynaoM cori. ¥ posumn kyopyM(ll) cyaedary
OIYCTHMO NPHE'A3aHY A0 HATKH CKPIOKY # 3alWIAMO Ha
mekinbpka ¥xpuraH. Crpinka aminioe sabapBieHHsa, VEPHBAIO-
THCH YEPRORHM HATEoTOM. Lle oatavae, mo sigbyraca peaxitid,
y AKiil 3a7i30 BHABIAE 3aTHICTE 3aMimaTi aroMu Kynpymy B
ckAaai BHXiaHOl cmomyki. CxeMa peaxiii:

Fe + CuS0O4 — FeSO4 + Cu
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TEMA 1

OTike, Ha TOBEPXHAI CKPITIKH HATPOMATKYETRCA Mijlh.

llle ogAy BIACTUBICTH 3a7i3a BH 3HACTE 3 NOBCAKAEHHOTOD
noceiny. byab-axuil 3amianmit Eﬂpiﬁ 32 HAIBHOCTI KHCHID I
BodOrocTi piapie. Ipika — 11e poayET peaxnii, AKHHA XiMiuHOD
MOBOI HazupaeTeed chepyn( L1 rigporcm.

HazaeiTk, ge BW 3yCTRIHANKWCA 2 NPOLUSCOM PXABIHHA 3aniza. Yu
MOMXETE 3anponoHyBaTM cnocobK 3axvcTy UbLOro MeTtany Beig,
pAaBIHHA 2 BNACHOIro goceigy?

3 IHIMTAMH XIMIYHHMH BIACTHROCTAME 3ATI3a BH 03HAHOMH-
Tecd BIPOIOEEK BHBUEHHA Kypoy XiMil

OTxe, BIACTHBOCTAMH PeYOBHH OYIEMO BBAKATH IX 37aT-
HOCTI 10 XiMIYHHY OepeTBOpeHb.

5 MICYMOBYEMO BHBYEHE

e Ximivni ABvWA BiAbBYBAKITLCA 33 YMOBK 3iTKHEHHS YACTUHOK
peqosuH. NMPUIWLBMOWKTA Ui 3ITKHEHHA MOXHA NoapiGHEHHAM
PEYOBKMH, 36INbLEHHAM WBWOKOCTI pyxy YacTMHOK (nigBw-
LLIEHHAM TeMnepaTypi) abo aMeHLLEHHSM BIACTaHI Mix mone-
Kynamu rasie (36inbwWeHHaM TUCKY).

o Ximiuni BnacTuBocTi — UE 30aTHOCTI PEYOBMH A0 XiMI4HWX
nepeTeopeHs ato BIACYTHICTL UMK 30aTHOGTER.

¢ 3Janizo — nNpocTa pe4yoBrHa, WO NPOABNAE 30ATHICTE BCTY-
naTv B peakuli 32 NPOCTUMMK (KMCEHL, Cipka) | CKNagHUmMIA {Kyn-
pym(ll) cynedaT, BOOA) pEHOBHMHAMA.

w SABAAHHA JJIA KOARTPOIN 3HAHD

1. MOACHITL, AK BW PO3yMIETE MNOHATTH «XiMiYHI BRACTWBOCTI
PEYHOBKH»,

2. [Nepeniyite 03HAKK, AKI CNOCTERIrAKTLCS NI Yac XiMIYHKMX NepeT-
BOPEHbL 3ani3a: a) ropiHHA Roro B kMGHI; B) Baaemopaii ia ciprko;
B) B3aemopii 3 poaduHom kynpym{ll) cynedaty; r) paasiHHa.

3. MNOACHITL, 3a AKMX YMOEB PEYOBMHWM MOXYTh NPOABNATH CBOI
XiMi4HI BNACTHUBOCTI.

ﬂ TOCIAUTKYEMO BIOMA

1. MNoknapite 3apxasinuii 3anisHWin ueax Ha Gnooue, 3anuidTe
MOro ouToM i 3anuwite Ha gesakkia yac. UWo cnoctepiraere?
Yomy, Ha Bawy OyMky, Bigbynuca taki amiHn? BnacTwBOCT
AKO| PEYOBMHW BKM CNOCTERIranK?
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Howarkori xiMiuxi moEgaTTH

2. MNoknagite 3apxasinnia 3anisHnid ueax abo wypyn Ha Gnioaue,
JAaNVMATE AOro KOKa-Kkonow 17a 3ankiwite Ha geskdid yac. o
cnocrepiragTe? Yomy, Ha Bawy OyMky, sinbynuca Taki amiHm?
AKMIA BUCHOBOK MOXHA 3p00MTH NPO CKNaa KoKa-konmn?

3. [Npokun'aATiTe BOAY B HaWHWKY. Burotoete dinktp | npodink-
TpylTe ocTymxkeHy eony. Lo cnocrepiraete? NOACHITL, AKi
BNACTUBOCTI B CNOCTERIranu.

ﬁ IIpakTHuna podora 3

HocnigxenHa piznyHux i XiMiYHUX SBHLL
é MoeTopiTe Npaevna Geaneky nig 4ac poboTik B XiMiuHomy kabiHeTi.

Buxonalite zampornoHoBaHi 3aBjaHHdg, caMocTilHO BH-
OpABITH MOCHIBHWH BaM PiBEHE.

I pigens

Japaanug 1. ¥pameo poarigabTe BHAAHY BaM V CRIAHIL
poay. OmumriTe 11 iswgrl BAACTHROCTI 33 IIAHOM: KOJip,
CMAaK, 3amnax, 6JUCK, TVCTHHA. Y KakiTh arperaTHHI CTaH.

Hafite pigmosiai Ha 3aMUTAHHA;

1. AToM¥ AKHY eleMeHTIB BXOIATH J0 CEIALY MOTEKVIH
BOJAHY

2. 1o AxWX peqoBHH — MPOCTHY 9H CKIATHHY — HANEKHUTE
BOJIAY

Jappanna 2, Omamite ¢iswgni BracTHBOCTI 3a7i3a 3a
MIaHOM, HABeTeHAM v 3asaanHi 1.

Japaanudg 3. YEpiniTe cBiuky Ha WiACTABIN Ta, AOTPHMY-
I09ACE BiIMOBITHIY Tparm, 3anairs Ii. QnumiTe ceoi ciocTe-
pesKeHHd, BiINOBLIAYE Ha 3aNHTAHH:

1. kM momym' M TOPHTE cBidka?

2. Axi o3uaxu nepediry peakiii ciocTepiraThed Ta CYIIPO-
BOKYIOTE 117

II pisens

Japnauua 1. Jocrigite diswuni sracTuBocTi cipku 3a
IIAHOM: KOJIp, CMAK, 3aTax, GJIHCK, IYCTHHA, 3AaTHICTh PO3YH-
HATHCA aho He pOIYHHATHCA V BOJl, MAACTHYHA YH KPHXKA.
YxamiTe arperaTHuii cTam.
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TEMA 1

JaiiTe BiTDOBIAI HA 3ATTHTAHHA:

1. Jlo Axux peqoBHH — MPOCTAX YM CEIATHAX — HATEAKHTD
cipra?

2. flx mepeBipATH, MO cipKa — JerKOILTABKA PeYOBHHA?

Japnanng 2. Hacurre B XiMigHy cCKIAHKY 3 BOJI0I0 ABi 4aii-
Hi JIOMEKH KVX0HHOI coi it perensho nepemimaiite. 1o cnocTepi-
racte? Axe Apime Binbyroca? YH MOKIABO 3 OTPHMAHOTO PO3-
THHY BHALTATH ciibh? A Kmo Tak, To sanponomnyiite crnocio,

Japnannd 3. Hacunre Ha qHo XiMidHOI CKIAAKH DOPOIIOK
Kpeiiin i JoaniTe Kinbka MLTINITPiB 9-TIpomeHTHOTO ONTY.
[llo cniocTepiracTe? HKe apume BiaGyIOCA Ta AKHH, HA BANTY
AYMKY, ra3 BHALTHBCA?

I pigenn

3asnanua 1. [lopisaaiite, 4iM moAiOHI Ta 9AM Bijipisna-
0Thed Midk coboi Mykop i kKyXorHa cims. Binnosins miarsep-
ABTE JOCAIEEHHAMH BIACTHRBOCTEH IHX COOJIVE.

Jasganuua 2. Hacunre B mpobipky Topomkn 3amisa
Macow 3,5 T i cipkn Macomo 2 1. llepemimaiite ix. Yxpinite npo-
Gipky i Harpiiite B MoayM'l CITEPTIBKH, JOTPHMYIOYHCE TIPABHIT
uarpisanug. 1o cocrepiracte? Axe apume sindyroca? Omi-
UITE BANI CIIOCTEPeReHH.

Jasnanng 3. Cepel BHAAHNX BaM PedOBHH 3HAIAITE pos-
A kynpyM(ll) cyaedaty CuSC0y4 i matpiil rigpoxcuHay
NaOH. Hamnitre 5 npobipky nepumii poagrns ob'emom 1 wm i
AoNHHTe Takui camuii ob’'em apyroro, o croctepiracre? Axe
asuie Bigbyvaoca? Binmosias ofrpynTyiiTe.

IV pigens

Japnanng 1. BuxoHaiiTe mocninm, 3a J0MOMOTOI0 IKHX
MOMEHA JIOBECTH, M0 BHAAHA BaM peqdoBHHA ¢ KHcaoTon, Cro-
pHCTAlTecH IHAHKATOPAMI.

Japnanndg 2. 3ailicHiTe NepeTnoperHd BOJH Ha mapy i
Hapmak. QWHITITE VMOBH, 3a AKHX BOHH BigbOysanThed. llosac-
HiTh Bati Ail Ta OXapakTepHayiTe COOCTEPeRYBaH] ARHINA.

Japnanna 3. JHAYH, MO HAKHN ¥V YalHHUKY € Hepe-
BaKHO Karellii kapbomatom CaCOs, 3anmponoAyiiTe XiMigamii
crocid oumieHHda "alHuka Big Hakuny, llogcmits, dummm
PEYOBHHAMHE MOTPIOHO CKOPHCTATHCA T T{HOTO.
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Ilogarkosi XiMigHi TTOHATTH

NOBTOPEHHA TA Y3ATAJNIbHEHHHA
TEMMU «MOYATKOBI XIMIYHI NTOHATTHA»

( Meranu
¥
Harpiii, )
Kanbuii, LMHE,
anoMiHin,
. 3anizo, Hikenk

Y

o CKNaAy NPOCTHX PEMOBMH |
ATOMW OAHOND | TOrD CAMOrg X
enemeHTa:
* LMHK CKNEAaETLEA 3 8Te
= MONEKYNE KMCHIO CKNag
3 ABOX atomie OKcHreHy

|

’T:ma,n,ﬂi PEYOEMHI ‘3.|'T*=‘|4:1¢:m5||-|I_‘M1

PEHOBWHK TA IX CKNAQ
-II' -

CrnagHi

Bopa, kyxoHHa cink, LyKop,
BYTNEKUCNWA ras
(kapBoH(IV) oxcua),

UkHK okcua, depym(ll)
cynidin

geoma abo Ginpwe

XIMIMHUMK eneMeHTaMKn: )
= MOMexyna BofW CknafaeTaeca
3 geox atomie Moporexy

i oaHore atoma OkcureHy

=

CATomu
HaAapiBHIWI enexTpoHeWTpankHI
YacTHUHKW PEYOBWHK, WO CKnana-
HTECA 3
« MPOTOHIB Aapo
= HelWTpoHie J atoma
* ENEXTPOHIB, YUCNIO AKUX BiANOBIgaE
KINLKOCTI NpoToHIR ¥ Aapi. MNopagkoswria
HOMEeD B NeplofuyHin cHeTemi BRasye
Ha KiNbKICTL NpOTOHIB | eNekTpoHIB.
YacTuskw agpa mawTe Macy 1.
tH_I‘l;:u:v'l'i.':u-ll.--s MatoTk 3apaa +1, HedTpoHK O

F_H-U}'IHKHHH i
YTRBODKKITECA 3 aToMIB
oaHore abo kinekoX TUNIB.
Mix aToMaMy BUHUESHOTE
HiMikHi 3a'A3xM, Peqosrysm,
noGyaosadi 3 monekyn, 33
IBUNAAHKX YMOB — raan,
pioMHW, TEEPO] PEYOBUHK.
TemnepaTypu nnannaﬂm
i KUNIHHA HH3bkI

L oy

METCOW Qocn
B XIM

HA

Cﬂnmemﬂmu@ /

\

C Eﬂcne-pumm_j

lC Mﬂﬂﬂﬂlﬂﬂﬂﬂﬁﬂ}
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TEMA 1

’C naufu. )‘

o 5 )
DizvuHi

ABMLLA, NiZ YaAC AKUX He
BIADYEAKOTECA aMIHKW B cknagi
PEYOBHH,

Hanpuknan:

* BHNapOBYBaHHA BOOM,

* YTEBOPEHHA [HEW, TyMaHy;

= NNABNEHHA CKN&;

= amiHa (hopMK 3aniaHoNo UBAXE,
= BECANKa

Ximiuni R
XiMIYHI peaKUil (NepeTBOpeHHA), nia
Yac AKMY BiAGYRAETLCA DYRHYBAHHA
QAHWY PEYOBMH | YTEODEHHA THLLWX,
Oanakun nepebiry peakuii:

= BWUNagaHHA ocany,

= BUAINSHHA raay,

* BUAineHHa abo BDMpaHHA TENNOTK;
= BWAINEHHA caRITNa:

= noReEa abo 3HWMEHEHHA 3anaxy;

« aMiHa KOMLOpY

"

XIMIYMHA ®OPMYNA —
YMOBHUWIA 3aMnuc cknagdy peMoBMHW 3a J0NOMOroKn
XiMIYHWX CUMBONIE Ta IHOBKCIB '

'

( XapakTepuaye cknag pevoBMHM ]

¥

AkicHWiA — Braaye, AKi |~ KinbkicHui — Bkasye Ha:

enemMeHTH BXoaATh
00 cknaay pevoBuHu

3

_'n"

= YUCNO ATOMIB KOMHOMo
enemMaHTa;

= CMiEBIQHOLWEHHA aTOMIB,
= MacoBi BiOgHOWEHHSA
enemMeHTiB

"

3a xXiMivHow GopMYyNo MOXHa 0B4MCIuTK:
* BiAHOCHY MONneKynapHy macy cnonyku M., wo € eigHO-
LIBHHAM MacHK 1T Monekynu Ao /15 macw atoma Kapbony-12.

Hanpuknan: M, (K2COg) =2 -

39+12+3-16=138;

* MacoBy 4YacTKy eneMeHTa B pe4oBUHI:

3 m(E)
"~ My (peyoenHm)

w(E) =

nA, nA,
M, abo wiE) - ?r 100 %,

Hanpuknap, macoea 4yactka Kanio B cknagi kaniii kap6oxaty
cTaHoBMTE: 78 : 138 = 0,57 abo 57%.
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TEMA 2

§ 15. MoeiTpA, Woro cknapg,. OkcureH.
KuceHsb

& OnanyBaBLN Lo TEMY, BH SMOXETE:

= 3Hami CEJIAJ TOBITPA, ICTOpid BHBYEHHA CEIAAY
MOBITPA, CKIAT MOJAEKVIIH KHCHIO;

+ HA3UGaMH AKICHWH | KITBKICHWH CEIAT TOBITPSA;

= ORUcysamy oNHpeRHicTs OKCHTeHY B NPHPOAL, icTopiio
BiTKPHTTA KHCHIO, Horo gisidii BiacTHBOCTI;

» gopmysamu 3damuocmi AHATIAVBATH, TOPIBHIOBATH,
OXOPOHATH MOBITPA Bif 3adpyaAHEHHA.

é MpurapaiiTe, Wo BaMm BIQOMO NPO NOBITPSA, MOro cknaa.

Moerea, ioro cknaa. [lepuri cnpofr BUBYEHHA Ta BHAHA-
YeHHHA CEJILY NOBITRpA HarexaTs A. Jlapyasee.

Jasyazve Aumyan Jopan (1743—
1794) — dpannyapkinii XiMik, 01HH 3 OCHO-
BOTOMOKHHAKIBE cydacHol Ximil. llogscans
NporecH TOPIHHA i OKUCHEHHA PEYOBHH,
JUXAHHA KUBHX OpPrafHisMiB 3a y4acTio
KHCHIO, T[0 CIPOCTYRAMO iCHYIOYY Ha TokH
yac Teopin dhaoricTony. Yuenmii Hve mep-
MHM, XTO BCTAHOBHB XIMIYHHH cKIafg
BOJIH, c}r.mh{mrp(l‘v"} i EapﬁGH{IV) OKCHJIIB, cyabgaTHol Ta
mirpatHoi Kucaor. Kepysas poapofikoio Hobol XiMigHOI
HOMEHEIATYPH M CKIAB NepIiiid CHCTeMaTH30BAHHI Iepe-
mik Hass. [lix gac ximivanx gocmigaxens A, Jlasyasee 3acTo-
COBYBAB METOAM KimbkicHoro amamizy. Moro mpamamTs

OJHAM i3 3acHOBHHKIE TepMOXiMil. ]'[paul BYEHOTD CIIPHATH
nepeTBopenHD XiMil Ha HAVKY, 10 olHpaceTbed HA hakTH i
TOYHI BHMIPIOBaHHA.

Vaenuil npoBiB pan JAociigis, AKi J0BeJH HAABHICTE ¥
MOBITPI KHCHIO Ta a30TY. [T [BOT0 BiH DOKITAB ¥ PETOPTY MeTa-
AYHY pPTYTE | Harpisas yrpoaosx 12 auis (puc. 56). Kiners miei
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Kucenn

Puc 56. llpunaj, IEAM EOpHCTY-
eaBcA A. Jlapvaske, BHBTAKTH
CEIAT TOEITRS:

1 — peropra; 2 — aasin; 3 — nocy-
JAHHA 31 PTYTTH

PETOPTH NOMICTHE TIT A3BIiH, U0 OVE yMillleAHI v TOCYAHHY 3i
PTYTTIO. 3a TPUBAJIOro HATPIBAHHA B PETOPTI HAa TIOBEPXHI PTYT]
VTRBOPHIIACA PEHOBHHA ¥ BHITIA/] MOPOIIKY YePROHOTD KOIBOPY.
Boanouac mig qaeonoM piseRb pTYTI OiTHABCA.

Orpumanuii mopomox A. Jlapvaswe npomapun. YHacmiok
peaxrii BiH oTpHMaB PTYTh | ras KHceHb. Bammismy 6viao Te,
1o 06'eM Ta3y BiAmoBifas 06’ eMy YacTHHM TIOBITPA, IO CIOTY-
qiIacd 3i pTyTTio.

Yuenwii qochaigue, M0 3TMMACTECA B IOBITpi, AKmMo 3a-
fipati kucens. Bin moMicTHE i A3BiH 3ananeny cBiuky, i ROHA
nmoracyia. ¥ ToBiTpi Nif KOBOAKOM THHYVIIM MUII. 3BamkaiouH Ha
i drart, A. Jlapyasbe HA3BAB Tas, M0 IATMOTABCA 1] KOBOA-
KOM, @20M0M, TOOTO «THM, 10 He TiATPHMYE JKHTTI S,

¥MicT KHCHIO B MOBITPI BYEHHI JTOBIB eKcTIepHMeHTATBHO.
Leit nocain wepamxo mosropuTH. llix 9ac cnamonanns doce-
thopy B TORITPI Wi A3BOHOM piBeHb BOJAH NiTHIMACTRCH TTPHO-
mazno Ha 1/5 of'emy mssony. Tax A. JlaByasne noBis, mo B
MOBITPi KHCEHB cTaHOBHTE 1/5 i asor — 4/5 3a ob’'emMom,

Maiixe Yyepes cTONITTA BUABHIOCA, M0 B MOBITpI HATBHA
I[i7a TpyIa rasis, AK € OJHOATOMHHMH, HE MAIOTE KOIBOPY H
ganaxy Ta XiMiuno imeprtni. [lo Eux manexarts: remiii He, neon
Ne, apron Ar, kpunton Kr, kcernon Xe, pagon Rn. Ix masusa-
I0Th GAa20pOONUMU 2a43aMU.

VHacT0K AeTATBHOTO BHBYEHHS CKJIAAY TOBITpA OyiH
orpusani Girbm Touni pesyasTatH. O6'eMAi YacTKH Tazin v
HOBITPL cTaHOBAATE: a30T — 78 %, xucens — 21 %, Hmaropoani
raa — 0,93 % i kapbou([V) oxenn — 0,03 % (puc., 57, c. 106),

OxopPoHA NOBITPA BIA 3AEPYAHEHHA. HEK BaM yie BiloMo,
KHCEHb TMIATPAMYE KHTTA Ha Jemai. Kucens meobHxigmauii
He TITBKH M0JHHI, a I TBapHHaM i pocauHaMm. Tomy aaa
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TEMA 2

braropomai razm 0,93 % Kapbou(IV) orenn

KHceHB
21 %

0,03 %

Azor T8 %

Puc. 57. JliarpaMa cEIa1y MOBITPA

Hi,I[TpHMElHHH SKHUTTSH Ha Jeni JIACTBO Mac Hﬁ-EPJl.l"ElTH qHC-

TOTY NORITPA.

3abpyaHeHHa NOBITPA 3MIHCHIOETBCA AK TPUPOTHEM M-
XOM, TaK I BHACTIIOK TOCTIOAapChKOl AATBHOCT] TIOIHHH.

Mo IpHpoIHAX YHAHHKIB HATeKaTh: BUBEPIKEHHA BYTKAHIB
| MONTHPEHHA BY TKAHIYHOTO WY B MOBITP:A, yparauu il Gypi,
O POSHOCHTE [T, TOPH H MHI0K POCTHH TONIO,

9

L 5~
"
k - L

Puc. 58. Asapia na
YAEC

YHHAWKAMHE TOCTIONAPCBKOL JTisTh-
HOCTI MIOJHHA € CHATIOBAHHSA CMITTH,
CYXOT0 JHCTH, TPARH BOCEHH. ¥ MOBIiTpi
HATPOMA A VIOTRC JOMITIKH Ta3iB, 1110 €
BHEWTAMH 3aBojie, (abpuk, ByTIe-,
AaTo- i MeTaTomoOVBHEX MHiIIpH-
emcTe Tomo. le: cyvasdyp(lV) oxcun
SOy, rapbou(ll) oxenn CO, wuiTpo-
rea(I1V) oxcupg NOg, meran CHy, amo-
giax NIHiy. Hembame nmomogxenns 3
ATOMHOID 3DPOCID Ta MHPHUM ATOMOM
CIPHYHHIOE 3aDPYIHEHHA NOBITPA pajiio-
AKTHBHHMH Ped0RHHAME (puc. 58).

Jepeaenta YHCTOTH TOBITPA —
crpaBa He TiABKM YEpaind, a i MmimHa-
POJHOI CIHABHOTH.
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Kucenn

Okcuren — ximyHuid EneMedT. Hassa Owcuzen osnadae
«TOMH, 10 TopogAye KHeaoTH». Lleil emeMenT e Halimonmipewi-
M ¥ ipapogi. Bin mictuthes B mitocdepi (47 % 3a Macow),
atvocpepi (23 % 3a Macomw) i rigpocdepi (89 % sa macom).
OxcHred BX0JATE 0 CKAATY BOAH, TOPIT | MiHepamis, HaraThox
HEOPTAHIYHHAX Ta OPraHiYHHK PeYOBHH.

MpuragaidTe A 3anuwite XiMiv4HWA cimeon OkcUreny. 3Haigits
Uel enemeHT ¥y nepiogryHin cuctemi. Oxapakteprayiite Okcu-
reH 3a gaHmn KNiTHHKK NepioguyHol CUGCTEMM.

Kucenb. ®iauyHi BnacTuBocT kncHio. KHceHs e npocToio
pPEYOBHHOI0 XiMigHOTO enemenTa (JKCHTEHY.

é lMNpurapaiiTe, WO BamMm BILOMO NPO KMCEHL 3 BALWLONO XUTTEBOMO
OOCEIQY, 3 HWWX NnpegMeTiB.

Ule v VIII cr. xuTaiicerimni yaennii Mao Xoa puasus y
CITIAM TIOBITPA KHCEHE — rad, 10 IHITPHMYE AHXAHHA i TOPiHHA.
Yepes 10 cromits 1edi ras 6yB 3HOBY BiIKPHTHI BOMA EBpOIEH-
chEHME BaeHrME — K. Hleeme (1771 p.) i Jac. piermi (1774 p.).
Omnak B icropii BigkpuTTda KncHo Haneaxwts [k [pictai, Ho
K. lleene onyhaikysas ceoe BiakpuTTa nisaime (1777 p.).

Illeene Kapn Biaveeanm (1742-1786) —
mBechkuil xiMik., He marounm zacobin s
BAMOI OCBITH, BiH 3aiiMABCHA CAMOOCBITOIO TA
JOCATHYE BeJTHKHX VCIIXIE V XIMIYHOMY
exciepuMenTi. Pofora ekcrepumenTaTopa
ApodHIa OTO MOMYIAPHHM YV BCROMY CRITI.
Bin mepnmim BEIHAYHE CKIAJ MOBITPS, X04a
Hi KHCEHb, Hi 30T Ha Toi Yac He OV BUTKpHTI. 3anmponomy-
BaR criocid podysanng dhocdopy, BHILTAB ¥ YHCTOMY BHLIAII
MaHTaH, Xnop i Oapill oxcuz, a TAKOAK CEYOBY, MOMOYHY M
CHHILTBHY KHcaoTH. oBiB MIKiAMMBICTs 404 A0JHHA BIH-
XanHg xIopy. Mu paxuBaeMo Jepente BYTLLIA ILT 9ac oTpy-
€HHA, 2 MATHICTh BYTLLIA BOMPATH MIKITHBL Tass Oyaa Bii-
kpruta K. lleene, Bigkpurra mMonibneny i BombdipamMy Tes
HAJIERHTE IIBOMY BHAATHOMY BIEHOMY.
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Hpicmni dwcozegh (1733-1804) — anr-
Titiceiil yaennii, HaTypatict, ditocod, Tpo-
MaJIchKHH Tigy. BimkpHB KHceHB | BYTIEKHC-
it Tas. JloGyE KHCEHb POSKIAfOM MEpKY-
pifi(1l) omcuay Ta mochimMe Horo BAACTH-
wocTi, Jocmimwena k. [lpictni npuceayeri
BHBYEHHIO rasin. Posunsmoun BT IekHcmii
ras y RO, BiA oTpHMaR Bigomy BaM rasosany soay. Jlocmimry-
IOUH PicT | AWBIeHHA POCIHH, BHABHE, M0 POCTITHI NOTJIHHA-
IOTH 3 TIOBITPA BYTIEKACAWH Ta3 | BHALIAI0TE KiiceHb. Tak Gyao
pigkpuTo orocunres. Jobye mitporen(ll) oxcua, rigporen
XIOPH/T, aMOHIAK; ToAcHUB NepeTsoperHd Hitporen( L1) oxcumy
Ha HiTporeH(1V) okcu. 3uas 9 iHozeMAAX MOB,

Momekyma KHCHIO CKTaacThes 3 ABOX aToMin. Moro ximiura
tpopmyna — Oy Ja mnopMateHHX yMOB (TeMmepatypa 0 °C,
ek 101,3 klla) kucens nepedyBsac B rasyRaToOMY CTaHi, HE Mae
CMAKY, 3a0axXy, TpoXH Baxuuii 3a nositpa. Maca mosiTpa
of'emoM 1 7 (n. v.) cranosuts 1,29 T, a Maca Takoro caMoro
of'eMy kuHeHio — 1,43 1.

é OBYMCNITL BIAHOCHY MONEKYNHPHY MACY KMCHIO. Y CKinkKkW pasie
KWMCEHb BADKYMIA 3a NoOBITpA~?

Kucens € MATOPOIYHHEMM ¥V BOAL: ¥ 1 1 MOMKHA PO3THHHTH
tinekn 0,04 r xicHio. 3a Temmepatypu —183 “C k#cens nepeTBo-
PINETECA Ha PYXIUBY PLIMHY HIaKHTHOTO KOAROPY. Ja MoAak-
moro oxonomkenns (1o —219 °C) sin crae TRepAOID PEYOBHHOID
CHHEOTO KONBOPY, yIKe TOAIHHOI 0 KPHCTANIB TLOTY.

®izionorivHa ain. Kucens HGepe aKTHBHY YYaCTh Y IPOIEcax
ANXaHHA BCiX KHUBHAX oprafisMin. Yepes mereni mogaHu KHceHb
MOTPAILTAE B KPOB, AKA POSHOCHTH HOTO 0 BCiX opraHis i wii-
TiH. Ha kritaaaoMY piBHi BiaGyBatoTeea peakitii OKHCHEHHA 3
BUIUTEHHAM TENIOTH i BYIJIEKHCIOT0 Tasy.

OTike, 14 A0IHHA AUXaHAS — KETTEBO BAXKIHBHI 1Ipo-
1ec. ToMy YueTe TIOBITpA, gKe MICTHTE AOCTATHIO KITBKICTBH
KICHIO, 3abesnedye KHTTCALAILHICTE OPraHiaMy: MATPHMYE
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Kucenn

NOCTIHRY TeMuepaTypy Tita, podoTy M'43iB, XOpOIUTHi HACTpii
i agoposnil kuTTeRHi ToRYC. Lle i e pamma ocOOMCTICHA T[H-
HiCTh 3700y THX 3HAHE Tpo ToBiTp:A, OKCHTeN | KHCeHs.

& HIACY¥MOBYEMO BHBYEHE

« [loeiTpa — nNpyWpogHa cymiw razie, 0o cknany Akol BX04RTE

3a 06’emom: a3oT (78 %), kmcedsb (21 %), GnaropoaHi raau
(0,93 %) i kapGou(IV) okcug (0,03 %).

Oxcured — xXiMiYHWI ENEMEHT, NOPAOKOBKMIA HOMED AKOro —
8, cumeon — O, sigHOCHA aTomHa maca — 16, y agpi atoma
MICTWTLCA 8 NPOTOHIB | 8 HEWTPOHIE. HaBkono sgpa aroma
PYXAaTLCA 8 eneKTpoHie.

Kucens — npocTa rasyBata peyoBWHa, YTEOPEHA enemMeH-
ToM Okcurenom. Ximidna dopmyna — Og, BIOHOGHA MONEKy-
napHa maca — 32. Manopo3sdvHHKWIA ¥ BO4J, 33 NEBHWUX YMOB
NEPETBORINETLEA Ha pigvHy OnRakMTHOrO KOnkopy, a
OCTAHHA — Ha KPUCTANW CUHLOMO KOnNkOpPy, NoaitHi 4o neogy.
He mae 3anaxy i cmaky.

KMCEHb & XUTTEBO BAXNWEQK) AN XWMBKX Opradiamie pe4osm-
HOW. 3a Woro yyacTio siabyBasTeCa NPOUSC AWMXaHHS, 0BmiH
PEYOBMH.

ﬁ JABTAHHA JJIA KOHTPOJIK) 3HAHDB
1. OxapakTepuayiATe cknag nosiTps.

2.

3.

[MOAGHITE, AKE 3HAYEHHA MAE 4YMCTE NOBITPA 4NA XWBWMX Opra-
Hi3mie | 300pOoOE'A NIDOWVHA.
OxapakTepuayite enemedt OKCWUreH, BUKOPUCTABLLKM nepio-
OWYHY CUCTEMY ENeMeHTIs.

. OxapakrepuaydTe KMceHb, Woro ¢isuyHi BnacTWeocTi, Nowm-

PEHHSA B NpUpoai.

. [NoACHITE dizionoriyHy Qi KMCHIO HA Opradiam.
. 3anponoxyidTe cnocobw OiansHOCTI NgUMHK, Wo 3anobira-

0Tk 3a6pYAHEHHIO NOBITPS.

i OIKABO 3HATH

B icTopii ximiuHoi Haykn knceHs Byno sigkpuTo Tpudi: K. Wee-

nee 1771 p., A Naeyazawse ta [x. MNpictni — y 1774 p. Mix iHWwKmM,
. MpicTni npoeie Taki cami gocnigxkeHHs, Ak i A. Jlagyazse.
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§ 16. 3akoH 30epeXeHHA Macu Pe4oBWH.
XimiuHi piBHAHHA

& OnanyBaBLIN Lo TEMY, BH SMOXETE:

anamy, Kl SHAHHA HASHBAOTE 3AK0OHOM,

poapiatiamuy CXeMy pearifil Ta XiMiyHe piBHAHHHA,
Po3yMimy TOHATTA <XiMiuHe DIBHAHHA S,
hopmyniosamu 3aK0H 30epeikerta MacH PeYOBH,;
ROACHIOBAMY CYTHICTD 3aKOHY 30epekenia MacH pedo-
BUH i piBHAHD peaKIiii,

YMimu ckradamiy PIBHAHAA XIMIYHUX peakinii, yiTaT ix;
hopmysamu adamnocmi 10 0BOJOTIHEA XIMIYHOTO MOBOIO,

L

L

3AKOH fK GOPMA HAYKOBWX 3HAHB. KoKHA Hayka Gasyernca
A 3HARHAX, TKi 3700V710 TOACTEO B MPOTECi CBOTO ICTOPHYHOTO
po3BHTKY. Taki 3HaHHA HA3HBAIOTH 3axoxamu. Bom sinobpa-
JKAIOTh HAMCYTTEBIMI MoBTOpIOBANBHI abo cTaml 3B'A3KH MK
ABAIMAMHE, TPOTECAMH, IPEIMETaMH B HABKOIHIITHBOMY CBITL

Bupueni paMu nepmi noHATTA NepioAAYHOTO 3AK0HY JAI0TE
Aedkl VABIeHHA Mpo ICHYBAHHA B IPHPOAL meplofHYHOCTI,
MOYHHATOYH 3 GV/I0BH Ta BAACTHBOCTEH YACTHHOK MIKPOCBITY 10
BHIHMHAX 3MiH: 3MiHa JHA H Ao4i, mip poky, gas Micama, sigvm-
paHHA TACTRIE HA JepeBaX BOCEHH Ta BIAPOKEeHHA 1X HABECHI,

Komnanii 3akoH, BITKpUTHI v Hayni, ¢ diopMoo yaaraibHe-
HUX 3HAHb, HA OCHOBI AKHX MokHa Oasysatu abo mepegbady-
BATH HOBI, 11[e He BiKPHTI 3SHAHHA.

XiMia BUBYAC 3aKOHH, WO TOACHIOIOTE TEPeTBOPEHHA CII0-
ayk. Jlo HEX HAZERWTH 3aK0H 30epeskert:a eneprii Ta 3akoH ate-
peskenHd Macu pedosiH. Q6HABa 3aK0HH chOPMYITROBAHI OTHO-
gacHo M. Jlomonocormum v 1748 p. Hpupommayi mayxn dpizuka it
XiMiA po3TIANAINTE KOKHHH 3 HHX 30KpeMa: ¢isHka — 3aK0H
sbepemkenna eHepril, XiMia — 3aKoH 36epesKeHHA MACH PEYOBHH,

3AKOH 3EEPEXEHHS MACH PEMOBMH. YTepIIe 3aKOH adepe-
JKEHHA MacH pedoBHH Ove migkputwii M. JloMoHocoBEM ¥
1748 p. Ha ocHoBi ekcrmepHMeHTATBHUX JOCTITAEHb, OB T33-
HUX 3 IPGEAPIOBAHHAM PEYOBHH He V BiAKPHTIH MocyTHH], a B
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Kucenn

sanadAniil peTopTi, yYeHHH [0OBIB, MO Maca PeYOBHH pasoM 3
peroproly He aMimobanaca. llomag 40 poxis micada weoro 1el
3aK0H OVI0 BiIKPHATO Me pas (paanyabkiM XivikoM A. Jlasya-
AbE, He3AJMEKHO BiJ CBOr0 NoMepe Ak,

[Iposeaeno demoncmpauitinui docrid, Mo LTIOCTPYE 3aK0H
shepexenHa MacH PedoRHH v 1abopaToOPHAX YMOBAX.

Ipunax ana goeainy ckaajaeThed 3 ABOKOTIHHOT TpodipKH,
Tepesin i pisHonakor (puc. 59). ¥ aporominny mpodipry Hau-
JEMO PO3YHHH peareHTis. 3pPiBHOBAXKUMO IMaJbKH Tepesin.
[loTiv raxmwmaMo npobipky Tak, mob YMicT po3IHHY 3 0JIHOTO
KOJIiHA MEPeTHBCA B APYTE. ¥ BAKHO cOCTEpiracMo 3a epedi-
TOM pearifil Ta piBHOBATOIO TEpe3in,

Ja kpamoi HaogHoCTI AocHiy moTpidHo B paTH BUXIAHI
peEYOBMHM, #AKi, BIAcMOTiDYH, Ja0Th ACKpaBo BHpamkeHi
oznakd. Hanpukaan, posunnn kynpys(ll) cyaedary i nat-
pill TIApOKCHAY.

@ Yu nopywwunacs pieHoeara? NpoKoOMeHTYATE, Yomy.
CygacHe QopMyII0BAHHA 3aK0HY TaKe.

Maca pexosun, wo ecmynuau ¢ peaxuiio, dopigiioe
MACE PEHOGUN, WO YMBOPUIUCA RICAA peaxuii.

Hrmo & eyt Oyap-axol XiMigrol peakiii momarae B mepe-
TPYIYBAHHI ATOMIB, 3 IKHX CKAATA0THCA CIOIVEH (dus. puc. 49),
TO QUEBHAHO, 1[0 ATOMH, CKIAJ0BI BHXITHAX PEYOBHH, BXOATE

Puc. 39. IIpunag nus 10eejeHHASA
3AROHY 30EDERCHAS MACH DEOBHH
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M0 CKAATY TPOAVKTIB peaktiil. OTike, Maca scix amonis do peax-
uii dopisinoe Maci amomis nicia peaxuil.

Ximiyni peaxtiii 3amicyi0TE 3a JONOMOr0I0 XiMiYANX piB-
HAHB.

Aimi4HI PIBHAHHA. XiMiuHe piBHAHHA, AK | cXeMa peakiii,
CKAAJIACTRCH 3 IBOX YACTHH: MiBol, ¥ Akl 3anHcyIOTE hopMy I
PEYOBHH, MO BCTYIAITE V peakiiiin (BUxigHi pedosunn, ado
pearenTH ), i npaBol, ¥ Akl yKaavioTe OPMYIH PEYOBHH, IO
YVIBOPHAACA Ticaa peaktnil (mpoaykTH peaknil). Buximmi pego-
BHHH i MPOAYKTH peaxiii cnomydaloThed adHakoM maioc (+),
axmo ix Hixeire @iz ogaa. Mix minoo Ta mpaBon YacTHHAMHE
piBHAHAA CTABIATE 3HAK piBHOCTI (=). Hanpuxman;

BOJEHE + KHCEHB = BOA
L —_— e—

Miga TacTHHA Mpaea YacTHHA
BHXITHI PETOBHHN OPGAYETH PeakIil

3a JomnoMoron XiMidaux opMya BHIENOJaHHH BHpa3

BAMHCYIOTh TAK:
Hy+ 02— Hz20

Aximo mopaxysati KinbkicTs aToMie Ligporeny qo Ta mic-
JIA pearifii, To IX KiAbRiCTH ﬁj_me ogHakoBow. llpoTe neoro
He MOJKHA ckasaTH nmpo OKcHreH: ¥ peakiiiio BCTYIAac JBa
aTOMH (MOJeKyJIa, Mo CKAAJACTECA 3 ABOX ATOMIR), a micad
peakirii B ¢kiaxi MOJEKYIH BoAH € Juire ofuH atoM. 1llob
3aNHCAHMH BHpas HepeTBOPHBCA HAa pPIBHAHHA, arigHo i3
3AKOHOM 30epeskeHHa MACH PEYOBHH, Tpeba 3PIBHATH Kilh-
KicTh yeix aToMin Ao Ta micad peaknii. [na mboro mepeq
(popMyIaMH PEYOBHH OPOCTABIAIOTE YHACKA, MO OTPHMATH
HASRY Koeinienmu:

2H4y + Oy = 2H,0O
PiBHAHAA YHTACTHCA TAK: Ofd-All-08a H0C 0-daa dopiaiioe
dea-aiu-dea-o.
[lepernanemo Temep cxeMH peakniil, Hasegeni n § 13.
¥ exemax (1), (2), (3), (9) winpkicts atomis Kanemimo, Kap-
Gomy, Ligporeny, Oxcureny, Hatpiio i Xaopy € ognakoBoio 1o
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Kicenn

i micaa peaxnii. OTxe, 106 3armicaTH piBHAAHA IHX peakmii,
Tpeha CcTPIMKH 3aMiHHTH 3Hakamu pisHOcTi (=), OTpHMaeno
BiAnosiano pienanaa peaxidi (1), (2), (3), (9)
CaCO3 = Ca0 + COyT
Ca0 + Hy0 = Ca(OH)»
NaOH + HCI1 = NaCl + Hs0
C+02=C0y
¥ cxemi (4) rinpkicTs aTomin Kympyumy abiraerses, mpote
KimbkicTe aToMis OxcHTeHy € pisHom. 1106 kimpkicTs aToMin

Oxcureny mo i micas peaxii 6yaa oxHakoBoo, nepe hopMy-
now kynpysM( L) oxcuay CuQ) noctannMo koedyitgienT 2

Cu+ 0y = 2Cu0

Lle oanagae, Mo mead peakiil YTROPHIOCA JBi CTPYKTYPHI
gacTHHKH KynpyM(1]) oxcuay. Jlna mporo no peaxrii motpitmo
BadaTH Jpa atoMa Kynpyuy. llpapnmsae pisaaHHa pearirii okmc-
HEeHHS MU MATHME TAKHH BHTIIHT

2Cu + Oy =2Cu0
¥ cxemi (7)
Zn + HCl = ZnCly + H4T
y miBiit vactHHi € mo ogaoMy aToMmy linporeny ta Xmopy, a b
npasiit — no aea. KoedimieaT 2 mepen dhopMyioin XI0pAIHOI
kncaoTd HCI spisndae kinpkicTs 11X aToMiB. Pisnanaa peaxiii
HaOy/le TAKOTO BUTIIAAY:

Zn + 2HCI = ZnCls + HaT
Cxema peaxtii (6) mepeTBOpHTBHCA Ha pIBAAHHA, AKIID
nepen (hopMyIOID XTOPHIHOI KHCIOTH A0 peakiil Ta mepes
(hopMYI0I0 BOAH Micad peaknil nocrasuTH KoedinienTn 3:
‘e(OH)3 + 3HCl = FeClz + 3H30
OTxe, MomeMo chopMyTIOBATH BHAIHAYEHHH, 10 Take
ximiune pigiania.

% Ximiune pigugnna — 1e YMOBHHI 3aITHc XiMi9HOT peak-
il 3a gonoMoron qopMya i koedinicaTie.
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CxopHcTaBmiCch 3HAHHAMHA TIPO BiTHOCHI MOJeKyIAApHi
MacH, MaTeMaTHYHO MePeBipPHMO Ti10 3aK0HY 30epekend MacH
PEYOBHH!

2H2+ Qs = 2H50

— ———
e

2.2+ 32 2.18
36 M. 4. 36 M. g,

& NIJCYMOBYEMO BHBYEHE

Saxkox abepexeHHs MacH PpevyoBrMH — OaWH 3 hyHOAMEH -
TANLHWX 2AKOHIE XiMIT, AKMA YMTAETLCA TAK: Maca PeyOBHH,
W0 BCTYNWAW B peakyin, JOpIiBHIOE Maci pe4yoBHH, WO
YTBOPHAKMCH nicna peakyii.

3akoH 3bepexeHHs MacK PeYOBWMH Y3RTO 3a OCHOBY ckna-
OAHHA XiMi4YHKWX PIBHAHL.

o Ximiyve piBHARHHA — UE YMOBHWA 3anMc XimivHO1 peakuii 3a

nonomorow gopmyn i koedidieHTiB.

w SABAAHHA A NEPEBIPKH 3HAHDB

1

YcTtaeTe nponyweHi cnoea y BUCNOBax:

Maca pe4oBuH, WO BCTYNAINTL B PEAKWI0, ... Maci pe4yoBnH,
L0 ... NiCna peakuil.

XinMi4He piBHAHHA — L& YMOBHWMIA 3anKc ... peakuil 3a pono-
MOrOK ... 0 ... .

KoediyeHT — We 4vcno, ske CTaensaTe Nepeq, ... i No3Ha4ae
KINLKICTL OKpEMWX .. , ... .

YKaxiTe NpaBMnbBHAIA 3anKc PIBHAHHA peakuii:

a) Cu + O, = CuQ; 6) 2Cu + 05 = 2Cu0; B) Cu + Oz = 2Cu0.
MNMopieHaiTe, YKuM BIOPIZHAIDTECA 33MNUCK:

a) P + Oz — P20s; 6) 2502 + 02 = 250;.

. NMpoyuTaiTe xiMmiyHi pIBHAHHRA:

a) Ha + Clo = 2HCI; 6) 2Zn + 0, = 2Zn0; 8) Mg + 2HCI= MgCl+ Ha.
MoOACHITL, WO 03Ha4YawTeL udpu, noctaeneHi nepeg gopmy-
namu Ccnonyk y PIBHAHHAX pPeakLiil ¥ 3asnaHHi 4.

. [NepaTeopiTe HA XiMi4YHI DIBHAHHA CXEMK PeAKLIA:

a) Cu + 5 — CuyS; 6) HgO — Hg + Og; B) Mg + O3 — MgO;
) P+ 0s = Pa0g; ') HaS + 05 — 505 + HO.

OBrpyHTYRTE, YoMy MiX NIBOID T4 NPaBOID YacTUHAMKW piB-
HAHHA CTABNATEL 2HAK PIBHOCTI.
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8. MNepeTeopiTk HA XiMI4HI PIBHAHHA CXEMMH DEaKLii:
ﬂ} K+ HED — KOH + HE; El-]I Al + FEEDE — Fa + AIEDE;
B) Al{OH)q3 — AlsOg + HoO; r) BaO + HNO3 — Ba(NOg)2 + Ho0.
9. MNepesipTe po3paxyHKOM A0 3akoHy 30epeXeHHA MAacK
PEYOBMH HA NPKWKNagi XiMivHKX DIBHAHL:
a) Ba + H,O = Ba(OH)a+ Ha; 6) 2Fe.05 + 3C + 4Fe + 3C0,.
10. JonuwitTe nponyweHi dopmMynin CNonyk y cxemax i nepeTeo-
PiThL CXeMK HA XiMIYHI DIBHAHHA:
a) Na + HoO — NaOH + ?7; 6) Al + HoS04 — Ala(SOy4)s + 7;
B) Al + 7 — AlS4.
11.¥YcTaHosiTe BIGNOBIGHICTE MDK MACOKD PEAreHTIB | Maco Npo-
LYKTIB peakuii, KOPMCTYIOHMCE 3aKOHOM 30epeXeHHA Macu

PEYOBUH.
Maca pearexTis, r Maca npogykris peakuii, r
1 eyrneus (24), KnceHk (64) A 168
2 amominin (54), xnop (213) B 69,9
3 marsii (72), cipka (96) B 88
4 pTyTe (60,3), cipka (9,6) 267
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§ 17. JobyeaHHAa KUCHIO. Peakuia po3xknany

& OnanyBaBLWK L0 TEMY, BH 3MOXeTe:

« 3Znamy peakilil, AKi B3ATO 32 OCHOBY J00YVBaHHA KHCHIO B
mabopatopil Ta IPOMHCIOBOCTI, criocobi 30HPAHHA KHC-
HID | pEﬂElI].l POSEIIAIY,

« ciiaadami PIBHAHEA peakiiiii oOyBaHHA KHCHIO;

« hopuyTosamy BU3HAYEHAA PeaKIlil po3kmaay, KaTalmi-
FaTopa i posymimu IXHIO CVTE;

« docridicyeamu HAABHICTE KHCHID,

« ghopryeamu damuocmi 10 OBOIOTIHHA XIMIYHOK MOBOT.

3 icTopil BigkPuTTa. BaM yixe BimoMo, 1110 KHCeHBb BiKpH-
paa Tpradi. Anrmidicsrmii xiMix [, [Ipictai nodyves kucensb y
YHCTOMY BHITEAL 32 AONOMOTOI0 ekcriepiMenTy. Bin posmapus
Meprypiii(ll) oxcun HgO, doxyeyioun coHadHe ITpoMiHHA
Aiazow0 (puc. 60, c. 116). Ha cTinkax npunaay, v AKOMY TIPOBO-
THBCA eKCIepUMEHT, 3'ABIIHCH KpPaTelbKi cplﬁﬂﬂc'rm MeTa-
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Puc. 60. [Ipunag, 3a 10TOMOTOKD AEOTO
Nz TpicTai AoHvE KHCEHR

miyHol pTYTI # BMALTHIOCA MOCHTE Garato razy. /lobyTmii Tas
XAPAKTEPHIYBABCH TAKHMH BIACTHBOCTAME: 3allajleHa cBiyKa
TOpifa B HEOMY ACKPABO-0IHCKYIHM TOMYM M, & THXATH HAM
Gy10 Merko i NpHEMHAD.

HoeyeaHHa kucHO B nasopatoril. Ilpo ogue 3 mabopatop-
HIX cocobin AofyBamHa KHCHID BAM ViKe BiToMo 3 Jocmiy,
npoeefenoro Jac. HpicTai

Peaxirito posxaany meprypiii(ll) oxcugy B vae sragysa-
HOMY eKCIIEPHMeHT] MOJKHA 3aTTHCATH PIBHAHHAM

t
2HgO = 2Hg + 02T,

Jle ¢ o3Haqae, mo peaxis Biﬂﬁ}fﬂacﬂ 3a HarpiBaHHA.

Peaxitiw, omucany B gocaiai . llpictm, ne mponogars v
MIKITEHHX YMOBaX Yepes BHCOKY TOKCHYHY il OApiE pTyTL
Ilpore icaye GaraTo IHIMHX OKCHTEHOBMICHHX PEYOBHH, 37aT-
HIX PO3KAAATHCA 3 BHTIMeHAEAM KAcHD. [lo HIMX HaTemaTk:
zidpozen nepoxcud HoOy, xanitt xaopam KCl1Os, nampii nim-
pam NaNOg, karii nimpam KNOg, soda H20, karii nepmaiza-
nam KMnO 4 (Mapranniska) Tomo.

HocuTs GeamedssM i focTYITHEM v 1afopaTOpHEX YMOBaX €
no0VBARHA KHCHIO POSKIA0M TiPOTeH TepoKCHY.

Hocaipg 1. Hanmemo B mpobipky riiporeH mepokcHTY
Hs 09 (puc. 61), ymMouTYEMO 11 B TaOKY IITATHEA, 4 KiHEIb raso-
BiABIAHOL TPYOKH OMYCTHMO B TIHMHAD 1A 30MPaHHA KHCHID,
Harpiemo obepesxno npodipky 3 ymicToM i TepeBipaMo Ha
HAABHICTh KHCHID. KHceHs He BHILTACTBCA.
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Puc. 61. 1o6VEaHHA KMCHE) POSKTA-
JIOM TifIpoTeH MepoKCHAY

BunoaminuMo mocxin. ¥V opodipky 3 riiporeH mepokcHIoM
mopaMo Tpoxu MaaTan(IV) okcway. ¥ mmamingpi s6upacrhea
ras KHCEHb.

HagpwicTs rasy nepesipimo Taimdoo ckimgon. Himo omye-
THTH ii B MUTHP, BOHA CTIATAXYE ACKPABHM TIOIYM 9M i TOPHTE.

é Akim cnocobom, Ha Baly OyMKy, 3BMpPani KMCeHL?

Youmy peaxmis BighyBacTbesa NBAAKO V BHITAAKY, KOJH JI0
peareHTy JA0JATH YopHOTo Hopomky wManran(lV) oxcuwmy?
Ocrauuiii NpoABIAE 3MaTHICTE TPHCKOPIOBATH Tepedir ximiu-
HOTO MOepeTBOPeHHd, ajle caM SATHMACTRCH HesMiHHHM.
Pipnanng peariii;

t, Mn()y
2H40s = EHQD+DQT

% Peuyosunn, 10 NpPHCKOPIIOTE XiMiuyHi peaxifii, ame mHe
BHTpa4Ya0TheH, HASHBATE KamMaiizamopami.

Pearwatii, mo pinbypaoTbed 3a VYaCTIO KATAAisaTOPiB, HASH-
BAIOTE Kamatimuunumy. KatariTHaaom ¢ i peaknid nnﬁ}maH}m
KHCHIO 3 KA XJI0paTy 34 HarpisanHs,

£, Mn(g
9KClO; = 2KCl+30,1

Y KUY oprafisMax Tedm MIiCTAThCA KaTATIZaTOPH, 10 TpH-
CKOPIIOTHL XiMivHi peaxnii B ixuix kniTuaax. Taxi katarizaTopu
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HARMBAIOTE ghepMenmanmi. Bowin GepyTh yuacTs B yeix Giomoriy-
X nepersoperaax. [lio depumenTis cnocTepiraioTe mmin dac
BUTOTOBJEHHA CHPY, BHITIKAHHA X110, BAPOOHUIITEA BHH TOMIO.

lig miew nocTiliHOTO eNeKTPHYIHOTO CTPYMY BOJAA TEX PO3-
KIAJIAEThCA HA J[BA TA3H — KHCEHb i BOJAEHb:

ex. CImpiyM

9H,0 = 2H;+ 05T

Cnocoeu 3suPaHHA KMcHIO. ¥ XiMiuaux mabopatopigx sa-
CTOCOBYIOTE fiBa coocobH 30HpaHHA KHCHIO: sumicnennam
nogimpa i godu, 3 mepuaM cnocofoM BH 03HAROMHAIHCA i
yac I06YBAHHEA KHCHIO 3 TiAporen nepokcumy. Moro sactocony-
I0Th, VPaXOBYIOUH Te, 1[0 KHCEHb € BAKYAM 32 TTOBITPA, TOMY I
MOZKE BHTICHHTH MOBITPA 3 TIOCYIHEH, V AKY Horo 30MpaioTsk,
A pyTitii enocid TPYHTYETHCA HA BAACTHBOCTI KHCHIO JTyKEe C1a-
60 po3gHHATHCA ¥ BOJ (puc. 62).

V¥ npomuecaoBocTi KMceHE A00YBaoTE 3 moBiTpA. OCHOBHUM
3ABAAHHAM € BILTHTH HOTO BijJ iHIMHX rasie, 30KpeMa Bif azo-
TY. 3 M€K0 METOW TOBITPA il THCKOM 3DILEYIOTE, a MOTIM To-
CTYTIORO IIBHIVIOTE TEMIepaTypy. Ja remmeparype —196 °C
A30T BHOAPOBYEThECA. KHceHs 32 TaKWX VMOB 3a/HIIACTLCA B
pimxomy crani. lasyBaTiii kKicens 30epiraoTh i1 BHCOKHM THC-
KOM ¥ cTaiesnx GamoHax, ki 3a GymoBoio mogioHi 70 TepMoca.

OxpiM 11070 ciocody, KHCEHE ¥ IPOMHCI0BOCT] T00YBAIOTE
3 nojii. Boja poakiafiacTeed Ha KHCEHE i BOJIeHb, SKIO TIPOIYC-
KaTH Kpisk Hel mocTilinmii enexTpuyndii cTpyM. Taky peakiin
HASHBAITE eleKmporizon BOJH.

Bara
Kneenn

Puc. 62. 361pansasa KHCHIO EHTICHEHHAM BOTH
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EmekTpomia BOJH MOKHA 3aCTOCYBATH TAKOXK AaA A00Y-
BAHHA BOJAHIO (JIMB. PEAKITi0 BUIE).

Peakuil posknagy. Peaknii nobysanusa xucuio B aaboparto-
pil XapaKkTepH3YIOTECA THM, MO 3 OJHIE] peIoRUAN J0OVBAITE
aBi i Gimsme inmux cnonyk, Taxwil TH peakiiit y xivil Hazw-
BAIOTE peakuiamu posiiady.

Peaxuii poaxnady — ne peariii, nix 4ac AKHX 3 ojHiel
CEJIaIHOT PEYOBHHH YTBOPIETHCA KiTbKa MPOCTIMINX 32
CEJIA/IOM PEYOBHH,

é [MNomipkyiTe, Npo Wo roBopuTe CamMa Ha3ea TUNy peakuin?

Hyxe ederTHOO peakilicld posKIALY € AOCT <XiMI9HHI
ByAKaHs. ¥ dapdoposiil cTyInn poaTHPAIOTE OpaHAkeR0-dYepBOH]
kprcTari aMorii mrxpomaty (NHg)2CroO7. BucunaoTs cinb Ha
MeTATERY IIACTHHKY, Hagamndgd (it dyopyi ripioa. ¥ sepmuny rip-
KH BCTABJAIOTE JABI-TPH FOJIOBKH CipHMKIR i 3anamnioTs ix. Bia
TEMUTA, MO BHUEIETHCT TIATAITHMI CipHIUKaMH, TouHae Gypx-
JUBO PO3KTAfaTHCA aMOHIH quxpomar. I3 <kparepa ByJIKaHas
BUKHIACTHCA CHIT Ackpasux icxop. Lipka momiTHo 36imsmyeThea
Bifl yTBOpeHOTO TMiA dac peaxnii xpom(lll) oxcuny TemBo-3eme-
HOTO KOMEopy. O6'enm mpoayicrin peakitii e HinsmeM 3a ob'em pea-
refTa. Y Bech MpOllec HATaIye BHBep:Aenia Byiakana (puc. 63).
Pipuanna niel peaxtii (He 1714 3a0aM ATOBYVBAHHA );

(NH4)2Cr207= N2 + 4H20 + Cr203

Puc. 63. XiMimamil By TRAH
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Peaxniii posxnaay BigirpaoTs BaKIHBY NPaKTHIHY POJIb ¥
AUTTI MoAnHA. [lo X HaneRaTs: peakilid BHNATIOBARHA Bal-
Haky, cxema CaCQOg — CaO + CO4T, 3a axow B MPOMHCIIO-
socTi goOyBaioTs Heramene wamto CaQ; peaknia poswiaty
aMoHiil kapOoHATY (TOPOMKY /0 MeYHBa), AKy MoixkHa 300pa-
auTH cxemom (NH4)2CO3 — NH3T+ COsT + H20, Tomo.

@ Mepenyuwite Ui cxemMin B poBo4Yvii 30T | NepeTeopiTe Tx Ha piBe-
HAHHA peaKUii.

Yucmenni peakmil poskmagy mocTiiino wsiadypaioThes B
HANIOMY OPraHiaMi, 3aBAKH YOMY BHBLIBHACTRCA DaraTo eHep-
rii, HeoOxinHol 1ua pnﬁnm BCiX OpraHis.

& NIACYyMOBYEMO BHBYEHE

« Y naboparopil kMceHs 0obByBanTs 38 NONOMOroK peakuii poa-
Knany peyYoBuH, Wwo micTaTe Okcured: rigpored nepokcuay
H-0s5; kaniid xnopaty KCIO4; kanieeol 44 HATRIEBOT cenitpu,
eBignoeigHo KNO4 4y MaNO5 Towo. ¥ npoMmwcnosocTi — guc-
TUNALIED NOBITPA 32 BiONOBIOHKX TEMNEPaTYP | TUCKY.

« Peaxyii poaxnagy — peakuil, nig 4ac aKux 3 ogHiel cknagHol
PEYOBWMHW YTBOPIKOETLCA OEKINbKA MNPOCTiWWX 3a cknagom
pedoerH. Peakuii po3knany mawTe BENWKE NPAKTHUYHE 2HA-
YEHHA A8 XNTTEAIANLHOCTI opradiamie i LOBpoBYTY NIDOMHN.

o PEYOBMHW, WO NPUCKOPIOOTE XiMiYHI peakuii, ane He euTpa-
YalTeCH, HA3IWMBAKTE HETE_HfSETﬂpEMH.

i HIKABO 3HATH

+ ¥ npomucnosomy BvpoBHMUTEI 3acTOCOBYIOTL nodan 400
KATANITUHHMXY PeaKLii.

¢« QepmMeHTH BUKOPUCTOBYIOTh Y dhapmMmauesT4HIiA npoMucno-
BOCTi, BAPOOHWUTEI CUHTETHMMHWX MWiAHKMX 3acobis, Mmapra-
PHHY TOLWLO.

w JABAAHHA A4 KOHTPOTIO 3HAHD

1. lNoAcHITL HA NpUKNanax, Wo eamM BigoMoO Npo nepwi nadopa-
TOpHI cNpobu A00YBAHHA KNCHIO.
2. [NepeTeopiTe CXEMM HA BIONOBIAHI PIBHAHHA peaKLiii:

f an. cTpyM t, MnO 2
a) Ago0 — Ag +05T; 6) HoO = Ha + 0o T; 8) HoOo — Ha0O + 05T,
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3. Jonuwite nponyweHi popmyni. Cknagite PIBHAHHA peaKLuii:
t {, MnO»

a) NaNO3; — NaNOQs + ?T; 6) NOs — NO + 7; 8) KCIO5 — ? + 05T

4. [Jonuwits NPpooyKTy i1 NEPETEOPRITL CXEMK HA DIBHAHHA PeakLLiA:

'y
a) HoOg — 7 + 7; 6) HoO — ? + ?7; 8) NaNOg — NaNO, + 771,

ﬁ JOCTIIRYEMO BTOMA

Ans ekCnepyuMeHTy BUKOPUCTAaATE PO3YKMH rigpored nepokcuoy
3 MAcOBOK HACTKOW PO34YWMHEHO! peyoBrHM 3 %. Lleld po3yvH € B
KOMHIM gOMAaLHIA anTeywi.

Moknapnite Ha Gmlogue cupi A BigBapeHi XoNogHi KapTonmo, Mop-
KBy, Bypak, Mm'aco, cup. KpanHiTe po3yyvHomM rigpored nepokcuay Ha
KOXHWA 3 Hux, CnocTepiraidte, 9K nosoanTs cebe rinpored nepok-
cua. OnuuwiTe Bawi CNOCTEPEXEHHS.

§ 18. Ximivyni BnacTueocTi kucHi0. Peakuia
cnony4yeHHa. Okcugn

& OnanyeaBLWX L0 TEMY, BU 3MOXeTe:

» JHamu XIMIYHI BAACTHBOCTI KHCHIO, peaknil croay-
YeHHA, OKCHIH;

= poIpinamu peakiil posKIagy Ta cIoAVIeHHd, NpolecH
TrOpiHHA, IOBLTEHOTO OKUCHEHHA, THXAHH;

* cKAadamy pIBHAHHA PeakIlii, 10 XapakTepAsyIoTh XiMiTHi
BAACTHROCTI KMCHIO, BRAEMOJII0 3 TIPOCTHME PeUORITHAMIM,

* ROACHINBAMU CYTH Peakmiil po3KIaly Ta COOJIYHeHHH,

TOpIHHA H TOBLTEHOTD OKHCHEHTHA,

popmyeamu adamuocmi 3ACTOCOBYBATH PEAKIIT TOPIHHA,

[ ]

@ [puragaite 3 kypcy NpWpPogo3HABCTEA, WO BaM Bigomo npo
peaxwil ropiHHA.

XT0 3 Bac He CTIIOCTepiraB y NOBCAKASHHOMY MKHTTI PeaKIfiio
ropinaa?

3ananite cipHHE, | B nohavynTe, AK rOPATH AepesiHa. Bam,
MaOyTh, HE Pa3 ¥ TYPUCTHYHHX MOX0JAX JOBOIHIOCA POSBOIHTH
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faraTrd, a BAOMA JeKiThEa pasis Ha JeHb 3alATIOBATH Ias, 10
BHKOPHCTOBYETHCA HK MOOYTOBE MATHBO.

Hagimo moacereo BHEOpHCTORYE i peaknii? Ogernnno, mo
KOMHA 13 3raJyBaHHX peakiliifl TropiHHA CYIPOBOKVETHCH
BHITEHHAM TeIlTa Ta CRiTIa.

l'opinng — ne oana 3 nepmux XiMIYHHX pearuiil, mo ii
0CBOITA TI0HHA 3 9acis fobyBantA BorHIo. [loTenep na peak-
1[if 3aCTOCOBYETBCA JAAA OPUTOTYBaHHA ixi, obirpiamusa
0celb, BeAeHHA NPOMHACIOBHX Npolecis. EHepria, mo 3Bins-
HAEThCA [iJ 9ac TOpPIHHA TAJHBA, BHKO-
PHCTOBYETBCA A MNEPETBOPEHHA Ha
ENeKTPHYHY.

o #x Taxe peaxifig ropinag?

Posrnganemo i Ha mpHEIagax ropinas
a MPOCTHX | CKIATHNX PEYOBHH,

oPIHHA HEMETANIE ¥ kMcHI. Bawm yike
BioMo, Mo Wi 9ac XiMIiYEMX peawiii
pPEYOBHHN 3a3HAOTEH MemHux amin. Taxi
BIACTHBOCT] PedY0OBHH HAHBAKOTE XiMiiy-
MUMIL.

OaznaiioMiMoca 3 XiMITHHMH BIACTH-
BOCTAMH KHUCHIO, BHKOHABITH deMoMcmpa-
wittni docaidi.

Hocnipa 1. lopiuna gocghopy & xucui
(suxonyemsca i sumaxcniti wadghi). Hacu-
MTHMO B 3A7Ti3HY TOKeUKY I18 cCHAT0BAHHA
pednBHH depBonHuil docdop (puc. b4 a).
Harpiemo ii B momym'i Tak, mob docdop
saropisca (puc. 64 &). OnycTHMO TOPIOTHI
cocthop v koaby, MOMEPETHBO 3aNOBHEHY
rucueM. Docdop aropae AckpaBo-caimyIM
MONYM'AM 3 YTBOPEHHAM TycTOTO Oimoro
mimMy — ocdop(V) okeuay (puc. 64 8).
JrofoM AMM ocdle HA CTiHKAX KoabH y
Puc. 64. Topimast  Burani 6inoro nopomxy (puc. 64 2). Bin-
tocdopy B KHCH Gymaca xiMiuna peaxitis
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4P + 5045 = 2P505

thocdop( V) orcHa

VBackHO cTiocTepiralous 10 peakiimo,
OOMITHMO, [0 BOHA CYIPOBOAYVBAIACH
JOBHINMHIME OpoABaMH, 30KpPeMa BHII-
JMeHHAM CBITIA W TEONMOTH, 3MIHOWKD 3a-
GapBIeHHs PEYOBHHH,

OTaze, hocdhop TOpATE ¥ KHCHI 3 VTBO-
peHHAM cEaaTHol peyosHHE hocdop(V)
OKCHITY.

Ananoriyao B KMcHI 3arOp4I0TE TPOCTI
PEYOBHHI-HEMEeTATH cipKa, BYTJIeNb Ta

inmi (puc. 65).

BYMMEeLwi W CipKM 3 KMCHEeM, AKLWO npo-
OykTamu € BignoeigHo kapBoud(IV) okcug &
COs i cynedyp(lV) okcug SOs. MNpouwn- i
TAWATE PIBHAHHA PEAKLIA.

é Cknagite CAMOGTIAHO PIBHAHHA PEaKLiA

Puc. 65. Topinua
Hocmig 2. lopiuna sodwio 6 wucni,  cipxu (@) i ByTaemio
V KHCHI 3TOPSI0TH He TiIBKH TBep/i peuo-  (6) ¥ kucHi

BUHH, 2 i TA3H, HANPHKIAA BojeHs, [[ng qoOyBaHHa BOJHIO Ha
mHO TPobiPKH TOMICTHMO AeRLTBKA TPAHYI IHHAKY TA JI0LIEMO
XIopuaHy kacaory. [Ipodipky sakpieMo ROPKOM 3 ra3oBiaBiz-
HOIO TRYOEOD. 3rofoM TORepXHA TPpaHy] VEKPHETLCA MYXHP-
IAMH Ta3y, BiH BHIIACTBCA Yepes TpyOKy. 30epeMo #oro B
npobipky, NepesepHyTY BrOPY AHOM, | IEpeBipHMO HA HCTOTY.

Y Takomy i nonoxexni npobipky TiTHECEMO [0 TOXYM'A
HarpisHoro npwiagy. fkuio Bojgeds uyueTHI, BiH crnokiiiHo

3ATOPAETLCA, a AKMO Hi, TO Tpollec CyTPOBOUKVETECA PIIKIM
spvEoM. [licma mepeBipky samanmMo BOJeHE, MO BHALTACTECA

3 ra3oBiARigHOT TpYOKA, I'as 3aropgeThed i TOPHTE OIaKATHIM
MOIYM AM. Y TBOPIOIOTECA MOJTEKYIH BOIH.

."‘ Hanuwite camocTinHo piBHAHHA peakuil Ta npuraganTe, sk
tlc*- NepeeipuTy YTEBOPEHHA BOOW.
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Baaemopin KMCHIO 3 METANAMM. Y KHCHI 3ropfaloTh i Jedki
MEeTATH, 30KpeMa Maruii, 3amizo.

Hocmin 3. Topinna maziin e wuci,
Harpiemo B momym'i MarmieBy ApoTHHY,
VMOHTOBAHY B TPHMAY, | OMYCTAMO B KOJI-
6v 3 xucHeM. Marnili aropge ackpaso-
CHITYIIM TIOITYM M, PO3CHTIAIYH iCKpH
(puc. 66). o pedi, Maraid, gx XiMidHo
AKTHBHIH MeTA, STOPAE i HA IMOBITPI.
Puc. 66. opinns Ioaitno mo HeMeranis MarHiii, aro-
MESHES PRI paloun B KucHi ado B atmocdepi

HOBITPA, VTBOPIOE Maziill oxcud:
2Mg + Oy =2Mg0

—_—

MATHIH OKCHT

OT:ke, ¥y KHCHI rOpATH JedKi METa | 3 YTBOPEHHAM BiATIO-
BiTHHX OKCH/IIB.
lopinaa — e mponec oKHCHeRHA.,

Fopinna — ne peaknii oOKUCHeRHA PEYOBHH, 0 BinOyEa-
IOTBCA 3 BHALTEHHAM TenJja i cBiTia,

é [NpurapanTe, AK KMCEHL pearye ia aaniaom. BigTeopite piBHAHHA
peakuil.

Peuopunu docop, cipxa, Byraeis, Maruiii, samizo BeTyna-
0TE ¥ peakilii 3 KHCHeM V BITBHOMY CTAHI 3 YVTBOPeHHAM CEIaT-
HHX PEHOBHH, J0 CRJALAY ARHX BXOJHTE eJIeMeHdT Oxcuren.

-:'-F [NpoananiayiiTe cknag pedy0BWvH, WO YTEOPWNKMGH NICNA peakuin
23 ropiHHA HemeTanie | meTanis.

MoeinbHE okMcHEHHA. He Bei pedoBHHM pearyioTs 3 KHCHEM
oaHakoro. ledari peaxnii ix BaacMomii 3 kicHeM Ei,:[ﬁynammcﬂ
fe3 BUAIIEHHA CBiT/IA, 2 B YMOBAX, KOJH PEYOBHHA PEarye
MOBLTEHO, TENA0TA BUAINAETECA MOCTYHOOBO, Oe3 3aropsaHHA.
Poarnareso npHxmai.

Hocnin 4. Oxucnenna midi. MiHy ApoTHEY, 3aKPYYEHY B

CTipaib, HATPiEMo B ToayM . (J|J1g BUMMEAX 3MiH, Mo Bighyea-
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I0TBECH 3 JPOTHHOD, JOCTATHRO KHCHIO
nositpd). Ha mosepxui apoTHEM yTBO-
pPIETBCA YOpHHH HamiT — Kynpys(ll)
okcHia. 'opiEnsa He cmocTrepiraeThbesd,
ale VYTBOPEHHS PeYOBHHH YOPHOTO
KOJALOPY CRITYHTH, MO pearilid Bigdy-
aacd (puc. 67). Takuii npolec Hazuza-
I0TE HOGLILHUM okuckeniam. Pedonuna,
M0 PEArye 3 KHCHEM, OKHCHI0EMbCA.,

[lorarra <okHcHeHAA» € OiAbI
3arajibHUM BiJl TOHATTA <TOPIHHA®». Pye. 67. OKHCHCHHS
OnHo"acHD 3 OKHCHEHHAM NPOXOTHTE  MigHOI ApOTHHE
MO Tpoliec — BiTHORIeHHA, AKUH BH
BHBYATHMETE TPOXH MisHIME.

Pisnanasa peaxifii okMcHeHHA Mifli:

2Cu+ Oy, =2Cu0

kynpymM(II) oxcug

Iz peaxnia ciocTepiracTeesa B npHpoaHUX yMmobax. Migna
4y amioMidiesa O/AXa 3 9acOM OKHCHIOETBCA 3 VTBOPEHHIM
3AXHCHO! OKHCHOT TIIBEM, cpifiti BHpoOH BKPUBAKTHECA HOp-
HUM HaJIBOTOM. TenioTy MOBIABHOTO OKMCHEHHS BHEKOPHCTO-
BVIOTE ¥ TEILTHITIX.

[Ipotecu oxkicHeHAA BiIGYBAIOTECA B OPTAHIIMAX JTO/THHH,
pocun i TeapuH. [x masuBatoTh duvamnam. [usanna — e
CYKVIHICTE peakiii OKHCHeHHA OPTaHIYHHAX PeYOBHH, VHACTI-
0K 90TO BHBIABAACTHCA eHeprid, mo 3ade3nedye podoTy Beix
oprais. |Aaknie Kaky4u, JAXaHAA — Ie Npollec razoodMiny
Mid OprafizaMoM i 30BHIMHIM cepefoBimeM. Bamxaman
MOBITPSA, 10 MICTHTE KHCEHL, OPTaHi9Hi pPeYOBHHH OKHCHIO-
I0TBECA JI0 BYTJIEKHCIOTD Tasy Ta BOJAAHOI mapH i BHBOAATECA
HAROBHI i yac pujuxanua. Hecraua gkucHio B moriTpi abo 3a-
OGpyameHe MOBITpA CHPHYMHAIOTE TMOPYIIEHHA PETYAAL
TUXAHHA.

OTixe, KACeHb Bilirpac BaKIABY GioJOridHY pOas — 3/1aT-
HICTh MiATPAMYBATH OOMIH PEYOBHH i JKHTTEAIANBHICTE OpTa-
Hi3MIB 3aB1AKH PeakifiaM OKHCHeHHA,
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Oszon. Ilix 9ac npoxoKeHa Yepes KHCEHb eMeKTPHIHOTO
po3pAny BiH mepeTBOpIETheA Ha 030H. lle ras GmakETHOTO
sabapenennd, 3 piskuM 3anaxom. O30H POSYHHHUN ¥ BOAL i
OPTAHIYHAX POSYHHHUKAX, OTPYHHMIM,

¥ xBoHHUX dicax, mo HaraTi Ha CMOJHCTI PEYOBHHE, OCTAHHI
MAMTE ATHICTE OKHCHIOBATHCA 3 BHALAeHHaAM ozomy. llig
AIEI0 TPOSOBHX PO3pAAiB B aTMocdepi Tek BiaGyBacThea mepe-
TBOPeHHA KHCHIO Ha 030H: 309 =2 204 (puc. 68).

o=@

Puc. 68. CxeMa YTEOPCHHA 030HY 3 KHCHED

¥ pasi cunsHOTO OX0MoMEeHAA 32 TeMnepatypa —112.3 °C
i THcky 150 aT™ o30H yTBOpIOE TeMHO-(DIONETORY PiAHHY, AKA
TBepAHe 3a Temneparypu —251,53 °C, yTBopoioYH Takoro
aabapBIeHHS KPHCTATH.

O30H akKTHBHINTHIT 32 KHCEeHb, AeTko 3HeOapBmIioe dapbn,
pyHEVE opraHiddi crioayki. OKHCHIOBATLHI BIACTHBOCTI 030-
HY 3aCTOCOBYIOTE UIA Bighimobanaa TkaHuH, Aeaimdernii
TOBITPA, 3HE3APAKeHHA BOAONPORITHOT BOIH.

B armocdepi oson poaMimenuid cyoiisHHM IIapoM Ha
sucori Bix 10 1o 60 kM 3 HalibineIIoD KOHIEATPAICIO HA T0O-
aHaqkax 20-25 kM.

(J30HOBHH Map 3aXUMAC AWB oprafisMi Hamol ILTaHeTH
Bifl 3ryOHOrO BILTHBY KOPOTKOXBHIABOBOTO VaAbTpadiomeTo-
soro munpoMimiosarua Corig. Haykoo jgoseneno, mo Hes
030HOBOTO 3aXHCTY KUTTA Ha 3eMrai He icHysato 6, 60 seanki
A03H yAsTpadioneToBoro BHOPOMIHIOBAHHA CHOPHYHHIINTD
aarubens KUBHX KAITAH. O30HOBHH Map saxuimac JeMamn Bij
neperpisavasd, TOTIHHAIYH TEILTO, M0 BIIXOJAHUTE B HEL.

Peaxuil cnony4edHa. Peaxinii mzaeMofii mpocTHX pedoBHH
METATIE | HEMETATIE 3 KHCHeM HATEKATE 0 Peaiill croayuenis.
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% Pearuii cnoaywenna — nie peaxiii, miJ 4ac SKIX 3 ABOX
abo OHimbmie BHUXIIHHX pEYOBHH VTBOPIOETBCA OTHA
CEJIa/HA PEYOBHHA.

Oxcugn. llix yac B3aeMofil peyoBHH 3 KHCHEM YTBOPIO-
0Thed HOBI pedosni: dochop(V) oxeng P20 5, xapbor(1V)
orcHg COq, cymedyp(IV) oxcag SOy, marniit okcug MgO Ta
in. Taki peyoOBHHN MAIOTH 3ATAMBHY HA3RY okcudu i yTBOPIO-
I0TEH OKPEMHAN KJac HeOpraHi9HIK CIOOIVE.

Oxcudu — 1e CKIAJHI PEYOBHHH, VTBOpPEeHI ABOMA
efneMeHTaMH, ofiiH 3 AEux — Oxcuren (puc. 69).

Q -

Puce. 69. CxeMa pearnlii cioTyTeHHA BEVITHITE 3 KHCHEM 3 YTEOPEeH-
Ham kapoor( IV) okcuay
Maitae Bei eneMeHTH nepioAR4AO] cCHCTeMH ( BHHATOK CTa-
HOBJIATH JTHIE JIedKi iHepTHI eleMeATH ) MAaOThL 3AaTHICTE CTI0-
JAYYATHCA 3 KHCHEM 38 HOPMATbHEX a0 3MIHEHUX YMOB, TOOTO
i1 9ac HArpiBaHH:A, IMIHK THCKY TOIILO.

i MIACYMOBYEMO BHBYEHE

* Kncens — peqyoBWHA, WO Nerko BCTYNae B XiMidHi peakuii 3
HEMETANamMK Ta MetTanamu. YHacnigok uux peakuiin yTeop-
IOTLCHA CKNEAHI PEYOBUHIW — OKCWUOMW.

o Peakuil KMCHID 3 peyYoBWMHAMKW HAIWBAINTL OKWCHEHHSAM.
Cepep, peakuiil OKMCHEHHA PO3PI3HAKTL peakyil ropiHHe Ta
NOBINLHOMO OKUCHEHHS.

s Peakyii cnonyyeHds — peakujii, nig 4ac skux 2 geox abo
Ginblue BUXIOHWX PEYOBWH YTEOPIDETLCA OAHA CKNagHa pedo-
BUHA.

« Oxcugm — cknagHi peq4oBvHK, YTEOPEHI 0BOMA ENeMEHTaMM,
O0WMH 3 AKMX — OKCHMreH.
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L

KWCeHE MAE 30aTHICTE 34 NEBHMX YMOB NEPETEOPIOBATHCA HA
030H O3 — ras GnakMTHOro 3abapeneHHn, 3 PIZKKUM 3anaxom.
O30H — BiNkLW AKTUBHWA OKMCHWE, HiX KNGCEHb.

w SABHAHHA T4 KOHTPOJIIO 3HAHD

OB4MCNITE BIBHOCHI MONEKYNSPHI MACK KMCHIO il 030Hy O4.
Mepenivite diznyHi BAACTUBOGCTI KMCHIO.

ChopMynioRTe BM3HAYEHHRA peakuii: a) ropiHug; 6) nosink-
HOMO OKWCHEHHS.

Crknagite piBHAHHA PEaKLii rOpIHHA BYrMeLwn Ta MarHio.
donuwite npooykT peakuii. Nocraete koediuieHTK:
a)Si+0.=; B)AI+0s=; B)B+0s=; rNZn+0.=.
Hanuwite piBHAHHA peakuid mMix peyYoBMHAMW, WO NOgAaH
hopmynamun:
a)5ei0s,6)Si0g;B)FEiOyr)Pi0gr)CaiOsy; n) Ali Os.
MoACHITL, AKI 3 peakuil 33aBAaHHA 5 HANexaTk A0 ropiHHEA,
a Akl — 00 OKMCHEHHS.

Mg 4ac peakuil ropiHHA Byrnew macow 2,4 r yTBOpUBCH Kap-
Gon(lV) okcug macow 8,8 n OBuMCRiTE Macy KWUCHID, WO
BCTYMWE Yy peakuin.

Hanuwite piBHAHHA peakuii: a) MK kansuiem | KMCHem,
6) pocdopom | KMCHEM; B) CUNILIEM | KnCHeMm; 1) gobyeaHHA
KMCHIO 3 rigpored nepokcuay; r) nodysaHHs KMCHIO 3 Kanii
nepmMaHraHaTty; a) OKMCHEeHHA LUMWHKY; €) OKWCHEeHHs wmigi;
&) aoByeaHHAa KMCHIO 3 kanin xnopaty KCIOs. Knacudikyiite
peakuii 3a Tvnamin. Ha2eite yTeOPEHi NPOOYKTH PeakLUii.

i NIKABO 3HATH

L]
L]

KWCeHb y PiOKOMY CTaHI NPUTAMYETLCA MarHiTom.

ToavHA 38 OOHY XBUNWHY BAMXAE 5 cM3 KUCHIO, & 3a o6y —
7200 cm3 abo 72 m3,

¥ 1982 p. s4eHI BUABUNWM HAL AHTAPKTWAOK «030HOBY Oip-
Ky», AKa HA Uel Jac mae giametp nonag 1000 km i nepemi-
WaeTecA oo Asctpanii. [NpUYKMHOK NOWKOOXEHHA 030HO-
BOro wapy € BearocnogapHa AiAnsHICTE NIOAKMHA: 3abpya-
HEHHA NOBRITPR razamu dpeoHamu. [osegeHo, WO OaHAa
monekyna ppeody adnwye 100 e, monekyn oaony. Hepea
ue 3JactocyeaHHA (peoHie pidko ckopoyeHo. OgHak go
nogonadHA uwiei npobnemn paneko, 6o dpeodw 3bepira-
TLCA B atMmocdepi 50-100 pokie.

128



Kucenn

§ 1Y. BsaeMogia KMCHIO 3i CKNagHumMn
pPe4YoOBMHaAMM

é OnanyBagLWwu LD TeMy, BU 3MOXeTe:

= JHami peaknil BE3acMo[Til KHCHID 31 CETaJHHMH Pe90BH-
HaM¥, VMOBH BHHHKHEHHA Ta MIPHIHHEHHA TOPIHH;

o auarizyeamu nepebir peakiiii TOPIHHA CKIATHIX PEHO-
BHH, IX CYTHICTS,

« ckAadamu pPIBHAHHA Pearifii, 10 XapaKTepHIyIOTH
XiMi9HI BIaCTHBOCTI KHCHIO, B3AEGMOI0 31 CEIAHAMH
PEYOBIHAMH,

« hopmysamu adamiocmi 3ACTOCOBYBATH PEAKTIil TOPIHHA.

B3AemMOOia KMCHIO 31 CKNAAHMMMK PE4YOBWHAMMK. Y § 18 BH
03HAHOMILTHCA 3 BAACTHBICTIO KHCHIO PEATYBATH 3 IMPOCTHMHE
pedORHHAMH. A YH B3acMOJie KMCeHb 3i CKIaIHIMH PEYOBH-
HaMu? Binmosigi Ha e 3anuTagEg JOTIOMOMKe 3HANTH deMonc-
mpayitinui docaid.

JanamiTe IPUPOTHHEI Ta3, MO BHKOPHCTOBYETRCA 9K H0o0Yy-
ToRe TaaHBo. /o Horo cKIay BXOHTE B 0CHOBHOMY Ta3 MeTaH
CH 4. Ha mogiTpi BiA ropeTh OMAKATHIM TIOTYM M.

% MpuragailTe, Aki NPOAYKT YTEOPKIOTLCA NICNA 3ropAHHA | AK
NepeBipuTh LE eKCNepuMEeHTanLHo.

Pipaanang peakiiil ropiAHA MeTaHy Ma€ TAKWI BHTIAL;
CH4+ 202=C0Dz + 2H20

% [NoACHITL, AKI We ABMLWA, KpiM YyTEODEHHA OKCWMAIB, cnocTepira-
KOTLCA Nig HAac 3ropAHHA METAaHY.

[losre oxncrenns raiokosd CgH 1p0g (abo ropina) sinby-
BACTLCH 3 VTBOPEHHAM Kinnesx npoaveTis kapbou( V) oxciny
Ta BojH. Cxema peaxmii:

CeH 208 + O3 = CO5 + HaO

@ JHaNaITe koedilwieHTH M NEPETBOPITE CXEMY HA PIBHAHHA peakuil.
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¥ BeiX monepeAHix BHOAAKAX PO3TIATATOCA TOPIHHA Opra-
Hi9HHX pedosuH. Ogaak v peaxifii ropiHAA MOKYTE BCTYVIIATH
i cinanni Heoprauivgnai conoxyien. Hanpuknan, sogens (opocTa
pPeYOBHHA, VTROpeHa aToMaMH ligporeny) i3 cipkoio yTBOpIoE
CKIIATHY pednBHHY Tigpored cyasdin HaS.

Kucene Mae 37aTHICTE NOBHICTIO OKHCHIBATH Tifiporex
cyabhia 3 YTBOPeHHAM OKCHALB THX eIeMeHTIB, M0 BX0ATh A0
HOTO CRIATY.

@ Hanuwite camocTiMHO PIBHAHHA peakuii ropiHHA rigpored
cynedigy.

Peaxnil nmosineHOro OKHCHeHHHA Ta TOPIHHA OPOCTHX |
CHIATHUX PEYOBHH MAIOTh BEIHKE NMpAKTHYHE SHAYEHHS J7d
MOAAHA. 3a X y4acTio A06yBalOTh OKCH/IH, 0 MOKYTh OYTH
AK CHPOBHHOI T4 IPOMHCIOBOCTI, TAK | BHKOHVBATH (DYHKMI]
KaTamizaTopiB ¥ BHPoOHHYAX mpolecax. 3 MUMH PeakiiaMu
NoB'A3aaii mponec auxanad. Jlogcskuil opradiaM BHKOpHC-
TOBVE IITIOKO3Y Ta iHI oprafiyil pedoBHHEH AK JIKePesIo eHep-
rii, aKa BUBLTEHAETRCH Bij IX okwcHennd. [lig yac moBinsHOTO
OKHCHEeHHA (THUTTH PEMTOK POCAHH) BHALTACTRCA TeILIOTa,
AKY BHEOPUCTOBYIOTE YV TEILTHIAX JJIA
BHPOMVBAHAA OBOYIB.

Enexrpuuny emepriio, mo aabesme-
YVE HACETEHHSA CBITIOM, [00OVBalOTE Ie-
peTBOpeHHAM Tennosoi edepril. ¥ mobyTi
peaknin TopiHHg BHKOPHCTOBVIOTE JIMIA
OPHTOTYBAHHA DRI, a TopiHHd CcyXoro
MATBHOTD, APOB — ¥ TYPHCTHYHAX DOX0-
nax (puc. 7). o pedi, mig 9ac BHKOHATHA
mabopaToOpHUX AOCTINIB | MpaKTHIHHX
pobiT peaknii TOpIHHA 3aCTOCOBYIOTH
Puc. 70. Topinns JIA HATPIBAHAA PEYOBHH 0 TEMIIEPATYD
APOE nepediry XiMiTHIX peakiiii.

@ MNowykaiTe Ginblwe iHdopMauil Npo NPakTUYHE 3HAYSHHR peak-
Wi ropiHHA T4 NOBINBEHOMO OKMCHEHHA.
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¥YMOBM BMHWKHEHHAI TA MPUMWHEHHS FOPIHHA. SIK BH Bike
MEePeKOHATHCA, T BUHHKHEHHA TOPIHAA TOTPIOHO BHKOHATH
ABi YMOBH,

1) narpiTi pedoBHHY A0 TeMIIepaTypH il 3aliMaHHd;

2) safieaneydTd mOCTIHAKN JocTyN MOBITPA at0 KHCHIO.

Temmeparypu saiiMania AN PiSHHX PEUYOBHH € HeOJHAKO-
BMH. JOCHTE HH3BKOK TEMIIEpaTYPOo 3aiiMaHHa XapakTepH-
aveTeea Gimait docdop, sora cranonuts 40 °C. [lna cipru it
pyraenio — migmosigao 270 °C i 350 *C.

Jlna mpunHentA ropinaa HeoOXiAHO TIKBIAVBATH 11 yMO-
BH: OXOJ0/IHTH PEHORHHY, IO TOPHTE, HHKYE TeMIIepaTypH ii
3aiMafHA Ta MPHOHHATH JOCTYI MOBITPA.

% 3anponoHyrTe CnocobiK OXONOMKEHHA TOPIYUX PEYOBMH
(NnpegmeTie) | NepekpuTTA JOCTYNY NOBITPA (KWCHIO) 00 HWUX.

3 Meroin 36epeskeH A KETTA Ta 3I0POB’A MoTpi6Ho 3HaTH,
Mo peaknil ropiHHA B pasi HeBMLTOTO HIMH KepyBaHHAa MOKYTE
FABABATH JIOTAHI MIKOH.

I[lix yac moBLTBHOTO OKMCHEHHA BiTOVBAETHCA TCYBAHHA
meraneil MamuH (p:EABIHHA), O MOXKe OPHIBECTH A0 aBapiil
Ha BenwkHX miImpHEMCTRAX 04T, TPOCAKHYTHH MAcTHIAMHA H
CKMHYTHIH KYTIOH, MOKe CAaMO3aiHATHCA H CIPHYHHRTH HOKeKY.
Awamoriyno caMozaiiMadHA BiIOVBAEThCA HA 3ePHOCXOBHINAX,
AKMIO HACIHHA HeIOCTATHRO MPOCYIIEHE,

Heobxigmno naM’aTaTH, Mo 3MIMIYyBAHAA METAHY 3 KHCHEM ¥
cruissignomenni 1 : 2 ¢ EHﬁ}faneﬁermeqHHM.

é:a 3anponoHyiTe 3ax00M Wo A0 YyeyHeHHA HeGeanekn sBuByxy npu-
pOQHOro rasy e nobyTi.

a OIICYMOBYEMO BHBYEHE

s Kucens — peyoBWHA, WO Nerko BECTYNAE B XiMiYHi peakuil He
TiNbKK 3 NPOCTUMK, & i 3i CKNAgHWMK OPradivHKMMK Ta Heop-
raHiHHWMEK  pedoevHamK. [lpogykTamK peakwil ropiHH\A
CKNagHWx PEYOBUH € OKCHOM.

¢ [lig 4ac ropiHHA CKNagHWX PEYOBMH KOXHWIA enemeHT, LWo
BXOAWTE 00 X Cknany, OKMCHIOETLCH.
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« Peakuji ropiHHA, NOBINLHONO OKMCHEHHA MAI0TEL BENWKE Npak-
THYHE JHAYEHHA B NPOMWMCNOBOCTI, CiNbLCLKOMY rocnogapc-
TBi, NODYTI T2 B XMTTEQIANLHOCTI opradiamie. OgHak Henpa-
BUNLHE NOBOAXKEHHA 3 HAMKW MOXE CNPWUHUHWTIA BUHUKHEHHS
NOMEN, HEWAGH] BUNAagKW.

¢ YMOBAMM BMHWKHEHHA FOpPIHHA € HarpiBaHHA PeY0BUHW 00
Temnepatypw il saiiMmadHA Ta sabeangyeHHs nocTiHoro Aoc-
Tyny KMcH abo NoeiTpa. 08 NPUNMHEHHA FOPIHHEA Wi YMOBW
noTpiGHO nikeiaysaTK.

w SABJAHHA JJIA KOHTPO.TIO 3HAHB

1. Hanuwite dopmynu NPoOCcTUX | CKNAOHWX PEYOBKMH, WO BCTY-
NalTL B peakuil ropiHHa. Ha3eiTe peareHTy W peYoBKHM, WO
YTROPKIOTLEA.

2. NonuwiTe NPOOYKTHA PeakLWii, ae ue noTpidHo, | nepeTeopite
CXemMi Ha BIgNOBIOHI PIBHAHHA peakuin:
a)Fe+0z—;6)HaS + 02 — 502 + H20.

3. MNoacHITE, YMM BIAPIAHAETLCA FOPIHHA PEYOBMH Y YUCTOMY
KMCHI Bif, rOpPIHHA HA NOBITPI.

4. MNocTasTe koediWEHTY B Cxemax peaKLyiii:

a) CqHg + 05 — COs + HoO; 6) CO+ 05 — CO4; B) SO0+ 0 —
e EDE; F} EEHEDH + DE —* E‘DE + HED.

5. MNOACHITL, 32 AKKUX YMOB BMHWUKAE rOpIHHA pedoewnH. Haeenite
NPMKNAOW NPUNAHEHHS rOpiHHA Bes wxkoaw ans 3nopos's.

6. JonuwiTe NpoOyKTM peakuiit, ge ue notpibHo. MepeTeopiTs
CXEMW HA PIBHAHHA, NOCTABVMEWMW KOEdILIEHTI:

a) C4HgOH + 02 —+ CO2+ ?7; 6) CoaHa + 02 — 7 + H20; B) HaS +
+7? =7+ Hp0; r) CaHg + 7 — 7 + Ho0.

7. Mg 4ac aropadHa docdopy macow 124 r yreopueca doc-
dop(V) okcwa macow 284 r. OBYMCNiTE, AKA MACA KWCHKO
BCTYNWNA B PERAKLID.

8. MNoACHITL, HOMY B XONOAHY NOPY POKY Nig, 4ac NPUroTYBaHHA DX
BiKOHHE CKNO BKPMBAETLCH Kpanenskamu eogu. e 8 npupopn;
IYCTPIHAETLCA TAKe ABMLLe?

9. O6umncniTe, AKa Maca OKCWAY TPWBANEHTHOrO MEeTani4Horo
ENEMEHTA YTBOPWMTLCA, AKLWLO B PRAKUIID 3 KNCHEM Macow 96 r
BeTynuMe metan macow 108 r Janwvwite 3araneHy dopmyny
LLOro oKcuoy.

10. O6rpyHTYiiTE, SK SKCNEPWMEHTANLHO OA0BECTH, WO nig yYac
FOPIHHA NPUPOLOHOro rasy MeTaHy YyTEOPIOETLCH BYTNEKWCIMIA
ras i BogAaHa napa. Hanwwite piBHAHHA peakuil.
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” JOCAIIARYEMO BIIOMA

1. 3akpiniTe HEBENWKY CBI4KY HA NIQCTABUI M 3ananite FHIT.
Hakpuiaite 1I CKNAHKOK) Ta CcnocTepiraMte 2a npouecom
ropiHua. Aki aminv sBigbysaTeca? 3pobiTe BignosigHi BUC-
HOBKM.

2. lle pa3 3ananite rHiT ceibkn. Hakpwidte ii cknadow Badkow
ob’emom 1 nTacnocTepiraiTe 3a NPoUecoM ropiHHa. Hki ami-
HW BinByesawTLCA? 3pobiTe BigNoBIAHI BNCHOBKW, NOPIBHABLUK
3 nonepenHim gocnigom.

§ IIpakTiHuna podora 4

HAobysaHHa KMCHIO 3 rigporeH nepokcuay,
36MpaHHA, QOBEegEeHHA HOro HasBHOCTI

MpurapaidiTe NpaBMna NOBOLKEHHA 3 NabopaTOpHUM LWITATK-
BOM, HArPIBHUM NPUNAAOM, NPABKMNA NOro 3ananoBaHHA.

[IpuroTyiite Bee HeobXiAHe JMA BHKOHAHHT TPAKTHYHOL
pobori. Crnamite npuiag 3 npnﬁiplm, KOpPKa, TasoBiIBITHOI
TPYOKH, AK MOKASAHO Ha pucynky 61,

Japnanua 1. Hanmwiite 3 npobipry pos4dun rigporen
nepokcHAy ob'emoM 2-25 ma. [JopmaiiTe HeBelMKEY HOPILIO
maurau (V) oxcunay, Ayike MBHAKO i MIIABHO 3aKpHiiTe Tpo-
OIpKY KOPKOM 3 ra3oBiBiiHo10 TpyOKon. YEpinits npodipky B
Janmni MTaTHBa, a KiHellb TPYOKHA ONYCTITE HA AHO TPodipKH-
npHiMada (CKIAHKH ).

Jappanua 2. 30epiTh KHCEHb BHTICHEHHAM NOBITpA
(puc. 71) abo BUTicHEHHAM BOJTIL

é lNpurapaiiTe, Ha AKIA BRACTUMBOCTI KMCHIO MPYHTYIOTLGA Taki cno-
coOKn 30MPaHHA KMCHIO.

Japaanug 3. BanpobyiiTe Tningon crinkon HAABHICTE
KMCHIO B Tpobipni-npriivagi. Hrno ckinka crnamaxye 3pasy i,
KOMH 1i MiIHECTH 0 Kpam MpohipkH, To BOHA HATIOBHEHA KHC-
mem. Haxpirite npobipky cKIAHOID NAACTHHKOI TA TPHITHHITE
HATPIRAHHAS.
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Puc. 71. 301paHed KHCHIO BHTICHEHHAM
MOBITRSA
Omumite Bami conocrepeskenna. CEIANITE piBHARHA peak-
1fii. 3pobiTh BUCHOBOK.

§ 20. KonooGir OxcureHy B npupogi.
3acTocyBaHHA KUCHIO Ta noro GionoriyHa ponb

é OnanyBagLIN LI TEMY, BU 3MOXETe:

s ROACIHOBAMU TIOHATTA <KOX006ITs, 4 TakoX Komoobir
OKCcHTeHY, CYTh TIpolecy POTOCHHTEIY,

» OOTPYNMOBYEANU 3ACTOCYBAHAA KHCHIO;

o Ouinosamu 3HAYeHHS KHCHIO A8 SKUTTEALAIBHOCTI
oprafisMis, ioro HiomoriyHy pos.

% MNpurapaiTe 3 Kypcy NpUPOOO3HABCTEA, WO BaM Bigomo Npo
nowupeHHs OkcureHy il KMCHIO B Npupoa.

MowwupPeHicTe OKCUIEHY TA KMCHIO B nPuPodl. Okclred — Hali-
MOMHEpeRinH eneMenT Ha Jesi, Bin e ckaagosom Heopraniv-
HOI Ta OpTaHivyHOol TIPHPOIN: BOJAH, TIPCBKHX MORia I MiHepamis,
MCKY, TIHHH, BYTJIeBoAiB, HinkiB, JKHPIB, BiTAMiHiB, TOpMOHIB.
Hactka Oxcureny B opraHisMi MoAHHH cTaHOBUTE 65 7. Klmi-
THHH POCTHH | TRAPHH Te MICTATE OKCHTeHOBMICHI CTIONV KL
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[lopisaanery XapakTepucTHKY TomuApeHHa Qxcureny 3
IHMEMHA eIeMeHTAMH MOMHA 3MIHCHATH 323 AiarpaMoio
MONTHPEHHA XIMIYHUX exeMeHTiB Ha Jemii 3a Macomn (dus.
puc. 57).

[IpocTa peynsHHa KHCEHB € ¥ CRIATI MOBITPA.

@ MpurapaiiTe, AKMMKM € Macosa Ta 06'6MHa YACTKM KWCHIO B
cknagi noeiTps Ta AK ue 6yno 3'AcC0BaHO BYEHMMI.

Kucens, 4acTKOBO pOIYMHAIOYHCE YV BOJI, MICTHTBCA B
CEAAJI MpHpoIHHX oA, HuM auxanTs MopceKi TBapHHaH, prba.

34 TOMOMOTOK PO3YHHEHOTD V BO/IL KHCHIO .Ei;[ﬁji,ma-:-TLcﬂ fio-
XiMidHe 11 OUHIIeHHd.

lNpyragainTe, AKa ponk KWCHIO B NPOLECI OMXadHHA, AKY BiH gae
KOPWCTE | 3anogiioe Wwrony, 6yoy4in XiMidHO aKTUBHOK PEYOBUHOKD.

3actocyeaHHA kucHio. [llupoxe 3acTocyBaHHA KHCHID
AVMOBAWETRCA Horo XiMivauwmu BaactusocTaMH. OcHoBHI
TATY3i 3acTOCYBAHHA TIOKA3AHD HA pucynky 72.

lamyaeii crosxkwsanaga kucHio HOarato. PazoM 3 THM yMicT
#oro B arMocdepi Maiike He sMimoetscea. lle sigbysacThea
IABIAKH OpOLecy gomoctitmesy. ¥ 3eleHHX THCTEAX POCIHH

lNpuckopeHHa
BUPOOHMHMX

npougcis

Ouxanns ninotis,
BOACNAZIB,
NOKERHUKIE

¥ MenuuHi
ANR QMXaHHRA
KEORMX

ATopAHHA :
Nanuea B NiTakax
i pakeTax

FopiHHS | rHUTTA
OPrasivHMe
PEHOBMH

OuxaHua .I'IID..EI.I-"I-IH i"
TBADWH | POCIWH

Puc. 72. CxesMa 3acTOCYBAHHA KHCHID



TEMA 2

Ha CBITAL 3 BYTAEKHCAOTO Fa3y H BOAH CHHTESVETRCA OpraHidHa
peYOBHHA (BYTIEBO) | BUAINACTECA B aTMOC(epy KHCEHE:
6CO3 + 6Hy0 = Cgll 1206 + 60, T

ARuBi opramiaMe B npolieci JRHUTTEAIAIBHOCTI BAHXAIOTH
KHCeHb | BHALIADTE B aTMochepy BYTAeKHCIHN ra3 i BoIany
napy. llosiTpsa monoBAKWETECA IHME TPOAVETAME H VHACTITOK
pnﬁnTH ABHTYHIB BHYTPIIIHBOTO SFOPAHHA, BHKH/IB 3aBOJIR,
habpik, TATPHEMCTE, TOPIHAA DATHBA, ¥ CBOIO Yepry, BYTIe-
KHCAHH Ta3 | BoJa DOTTHHADTECH 3eeHHMH JHCTKAMH POCITHH
3d V4aCTIO CBITIA, | SHOBY VTBOPIOETRCA OpraHiyHa peYyoBHHa,
noMoBHIOOYH atMocthepy kucernem, Tax vy npupoai sindysa-
eThed Komaoobir OkcHreny.

CyTes Konoobiry QOKeureny moarac & mocTiiHOMY mepei-
1erHi Horo B Hiocdepi 3a y4acTio Tin KHBOI Ta HEXXWBOI TIPH-
poau. B ocHoBi fioro mekaTh OpollecH OKHCHEHHS B ITHPOKOMY
iX posyuinui Ta oTocHATes (puc. 73).

Puc. 75. Konoobir Orcureny
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Kucenn

Ocxinbku doTocuaTes BigOVBacThCA B 3eMeHAX JHCTKAX
POCTHH, TO J7I8 TiATPHMYBaHHA BMICTY YHCTOTO KACHIO B ATMO-
cihepi TIOTPIGHO CTROPIORATH 30HH 3eMeHHX HACA/UKEHE, 0cob-
JHBO B paiionax, e Garato npoMucIoBux BupoOHANTS. Jliomma
HeJAPEMHO TPOEKHBE JKUTTA, AKND TOCAANTE Xoua O ofHe
nepeso. IluM caMuM BoHa 3pobHTE BaroMHN BHecoK v 30epe-
JKeHHA TPHPOJH, BUABATE BiIacHe [iHHICHe cTaBIeHHA 10 Hel

5 MIICYMOBYEMO BHBYEHE

OkcureH — HaRNOWWPEeHIWWA eneMenT Ha 3emni.

KuceHe BUOINAETLCA B aTMOCcdepy BHACNA0K QOTOCHHTESY,
WO BiaBYBAETLCA B 3ENEHWX NWCTKAX POCIMH.

Llnpoke 3acTOCYBAHHA KMCHIO 3YMOBNEHO MOr0 BUCOKOID XiMidy-
HOI AKTHBHICTIO, WO NPOABNAETECH B XiMIYHX BNACTMBOCTHX.
BionoriyHa ponk KMCHIO NONAMae B 34aTHOCTI NigTpyUMyBaTH
NPOUECK OWXaHHA BCIX MWMBMX ICTOT, BCTYNATW B peaxuil
OKMCHEHHS.

NonoBHeHHA atMocdepy KMcHem, 3abeanedyeHHs Horo no-
cTiiHoro emicty (21 % 3a ob’'emom) y nosiTpi BigbyBaeTLCH
3asasky BeanepepeHomy konoobiry OkcureHy.

w JABTAHHA LJIA KOHTPOJII0 3HAHD

1.
2.

OnunwiTe nowwrpeHicTe OKCHUreHy Ta KMCHIO B NPUMpOoai.
MoaHadTe, KOTRI 3 peakuii, NOgaHux HMKYe CXxemMamu, Hane-
WAThL 00 peakuiid ropiHHA, a KoTpi — A0 NOBINLHOM OKWUC-
HEHHA. [epeTEOpiTE CXEMKM HA PIBHAHHA peakuii:

EI} n+ DE — Z2n0; ﬁ} EEHE + DE — CGE + HEU;

B) C+ 0o — COy; r) Cu + Oy — Cul.

HaaeiTe npoueck, nig 4ac AkKx 8 atMocdepy BMOINAKTLCH
BYrneKncniid ras i eona. Haeegite npuknagy.

MoACHITL, AK BioGyBaETLCA KONOOBIr OKCUreHy B NpUpoai.
OBrpyHTYiATE, YOMY BMICT KMCGHIO B NOBITPI € cTanUM.
Hanwwite piBHAHHA peakuiid mix: a) CoHsOH i O4; 6) Al i O4;
EI} CO i Dg; F} Eq_Hm.i DE_Z I"} Pi DE;J],II CHq_i Dg.

. Ha aki gei rpynK MOoxHA NOgiNUTKA L BRACTUBOCTI KMCHIO!

a) CaHg+ 0o — COp +Hp0; 6) CO+ 0y — CO5; 8) SO0+ 05 — 5047
OuiHiTe ponke KMCHIO Y BALWOMY XWUTTI TA B XUTTEQIANLHOCTI
POCAWH | TBAPKH.

HanuwiTte piBHAHHA peakKuii, Wo NexaTs B OCHOBI Cxem:
EI.}I KMI"‘I'Dq,—} DE —F SDE — SDE y ﬁ} HEDE —F DE — AlEDE.
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10. O6rpyHTyiATE, 44 MOXHA OOOYTW TPM OKCKOM, MAK4YM Taki

pPedYoBMHK: rigpored nepokcug, madrad(lV) okcun, syrneus,
marHiin. Hazeits ix. Cknapite nnad gid. Hanuwite piBHAHHA
XiMiHHWX peakuii.

i NIKABO 3JHATH

Ynpooosx xuTTa nioguHa sguxas 380 m3 nositpa, wo sig-
noeigae 76 m3 KMcHIO.

B opraxiami noguHn macow 70 kr mictuteca 43,4 kr Okcu-
reny (62 %).

Yuacnigok $oToOCKMHTESY WOPIMHO Ha 3emni YyTBOPIETLES
1,2 - 1014 kr KMCHIO.

Y COHAYHMIA geHk 1 ra nicy cuHTeaye 120-150 kr opradivydmx
pedoerH, nornuHae 220-280 kr ByrNekMcnoro raay i emgi-
nae 160-220 kr KMcHIO.

AaTomoBink nig vac cnanwsaHHa 1 Kr BEH3MHY BUKOPUGTO-
ByE 15 Kr NOBITPRA, ¥ TOMY YCni 3,5 KI KUCHIO.

Ana cnanwoeadHAa syrinng, HadTK, rasy Ha NnadeTi WopiyHo
EMTPAYAETLCA OEB'ATA HACTMHA aTMOCHEPHOM O KMCHIO.

§ 21. MNoHATTE NPO CUCTEMY MapKyBaHHSA
Hebe3aneyHux pevyoBUH

& OnanyBagLIN LIO TEMY, BU 3MOXETEe:

2

ROZCHIOBAMY TIOHATTA <HeHeaTedni PEYOBHHES, «MaAPKY-
BaHHA», «KPHTEPIl MAPKYBAHHAS,
Hasodumu NPpUKIAdy MapKyBaHHa HeGeameaH i PEYORHH;

y.,HE‘iFHH YHTATH eTHKETKH;

oyinoaamy IHAYEHHT MAPKYBAHHA 14 De3lexkH B J0B-
KLLTi i moOyTi, KYIBTYPH XapuyBaHHA,

Bucnosite snacHe GadyeHHA, sK nioguHa BnnMBac Ha 3abpyn-
HEHHA NOBITPSA Ta 4OBKINNA.

fk BH BiKe epekoHaTHed, ¥ IPHPOI icHye Heariy pedoniH,
AKHMH TOJHHA KOPHCTVEThCHA B MOBCAKIEHHOMY MKHTTI Ta AKi
€ JKUTTEBO HeoOXITHUMHA ANd MATpHMyBanHA QyHKMiH opra-
HizMy. Onuak s sabeanedents nobpodyTy xiMiuna, radToxi-
Migra, makocgapbosa, dapMaleBTHIHA NPOMMHCIOBICTE, TpO-
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Kucenn

MHCIOBICTE OPTraHiYHOrO CHHTE3Y BHTOTOBIAIOTE BETHKY KiTh-
KicTh PEYOBHH, MO XAPAKTEPHAVIOTHRCHA IMHPOKHM CIEETPOM
praacTHBocTel. 1li peyoBHHM MOAKYTBE OVTH KOPHCHHMH B
OHAX BHIMAAKAX | METMBUME 1 HeOe3meuHuMH 9 370-
poOR'A — B iHIIHX,

Jma Toro mof ToBapH, AR DOTPAILUEAIOTE Bil BAPOOHHKIR
10 mofei, BHROPHCTOBYRATHCA Oe3nedno, 6VI0 BReIeHo Map-
KEyBaHAA Npoayriii. Maprkysamia aae smory igentTHgikynaTi
MPOAYETH XaPUYBAHHA Ta MPOMHCIOBOTO BHPOOHHIITEA il JaTH
BLIMIOBIIHY OMIHKY 1X OesmeYHoCTi JLId 3AOPOB'S MOAHHHA i
AOTPHMAHHA YHCTOTH JOBKILIA.

Mixxnapogne perynoBaHHS XiMIYHANY pedoBHH 3AilcHO-
€TBCA YEPEd 3aNPOBAIKEHHAA CIHHOT CHCTEME MapKyBaHHA, 60
BOHO € JOCTYITHHM | 3pO3yMiTHM chocoboM Bigobpakenms
indropuanii.

Buainaiors piaHi cHCTEMHM MapKyBaHHA XIMIYHMX peYoBHH
i mpemaparin. Mapxyveanag MX ped0BAH CTBOPEHO Ha OCHOBI
Eaacudiikanii, v Axiil ypaxoByOTE Taki KpHTepil: TOKCHYHICTE,
xiMigHi i isudgHl BIacTHBOCTI, KOpo3iliHy 4H HOApasHo-
BATEHY JIil0, KAaHI[epoTeHHHH i MyTareEHUI ediekTH, BILTHE Ha
PETpPOAYKTHBHY CHCTEMY.

3'acyemo, Ak BigHvBacTeeA iTenTHOIRANLA KOKHOTO TOBAPY,
AKHIH TI0HHA MOKe MpiataT & Marasunaax. /g msoro seob-
XimHo BMITH 3unATyeaTH indwopManiio 3 eTHKeTEH. ETHkeTHa
MICTHTB: HA3BY TOBAPY, BiZoMOCTi Tpo HOTO CKIAT, iHCTPYKIID
o0 Ge3MeYHOro BUKOPHCTARHSA, 3acTepeskHuil aHak i ioro
TPAKTYBAHHA, BiToMocTi npo BEpoOHUEA (puc. 74).

Puc. 74. ETHreTRA
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PoarnaHeTe 8TUKETKY yMOBNEHOro coky, MiHEpaneLHOT BoawW Ta
3'ACYWTE, Y41 BCI BIAOMOCTI HAABHI HA HIR.

besneuni jn1g 3qopos’a A0AHHEE H JOBKLLIA TOBAPH MalnTh
exomapiysaund. lle cuMBoN, AKUH HaHOCATE Ha ETHKETKY.
B ¥xpaiui 3 2004 p. RopHCTYIOTECA 3HAKOM eKOMOTISHOTO Map-

mana B [mobameHiit Mepeski eKOMOTIYHOTO MapPKYBAHHAL
oro Hassa — <Exomoriuto gucro ta Gesnednos (puc. 75 a).

Juax sigobpaskac MapocTOK YV BUTIAAL JKYpaBiuka Ha (omHi
Jemmi. Bin e cunBomoM HTTA Ha NaadeTti. ¥ Hapoai iioro
HA3HBAIOTh <3elednid kypaBmiks. lleii smax migTeepaxyve
EKOJIOTIYHY TepeBary Ta 6e3nexy MapkoBano! HEM TTPOAYEILT,

[lix aHaxoM po3TAMOBYETRCA KOJ eK0JI0TIYHOr0 CTAHAAPTY
Ha BiIMOBigHicTE cepTUdikanii MaproBaHol HUM TpPOIYVKIIL.

Jaxon Ykpainm <«[lpo HeameunicTe Ta AKicTH XapYoBHX
OPOAYKTiBs» 30060B'43y€¢ BHPOOHHKA CTABHTH MApKyBAHHA PO
HadgBHicTs i BiacyTHicTs 'MO. 3nak Mae aBi inTeprnperanii
(puc. 75 6). Biw pexnapye, Mo 3acTOCYBAHHA TPOIVETY He
BHMArac 000B'ASKOBOTO TPOBEAEHHA BHNPOOYBAHE i OIHIO-
ranHda npoayriii Ha emict IMO.

Y €pponeliceromy Comosi XiMidHI pedoBHEN KIacH(IKYIOTE
32 TAKHMHA KaTeropiamis a) disuko-xiMigai sracTusocTi (uHy-
xoHebeaneyni, OKHCHUKH, HAJASBHYAHHO 3aiMHCTI, JTerkosaii-
MHACTI, 3aiMucTi); ) TOKCHYHA [id Ha 3A0POB'S MOIHHH (TyEKe
TOKCHYHI 200 TORCHYHI, ITKiLTHEI, KOpO3HHL, 1IK], Toapaso-
04i, KaHOepoTeHHi, PeNpOAVETHBHO TOKCHYHI, MVTAareHHi);

i 7]

Puc. 75. JHAEW cKOMAPKYEAHHA:

i — <« EK0morivEn YHeTo Ta OesnedHos;
it — «Bes TMO»
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Kucenn

B) BILTAB HA JOBKLLTA ( TOKCHIHI A8 RHBIX
OprafiaMis, criiiki B HABKOIHIIHBOMY Ce-
PETORMII, 37aTHI 10 ﬁinm{}m{}-‘ﬂmii).

PeuopunH Ta npenapaTH Ha iX OCHOBI,
mo € HeheaneTHHMH J71A 310p0B'd AI0JHHH
H JOBRLLIA Ta AKI HAEKATE 0 BHIIeHaRe-
JEAHX TPYI, BH3HAYATE AK HeOe3medHi,
Poarnsmemo fesawi snaku, mo sifobpama-
I0Th Hehesmeky Tici 4\ iHmMoi kareropii
(puc. 76).

Suak «llogpaznupuiis (puc. 76 a) Mox-
Ha MOOAYHTH Ha VIIAKOBKAX 3 PisHHMHE M-
HIMH 3acobamMi. ¥ pasi morparigansg B oui
ad0 Ha MEipy Takui TPOAVET MOMKe BHIUTH-
KATH CREpPOIHAA, MOAPA3HeHHA W HaBiTh
SATIATIEHT.

Suak < lrigmasuiis (puc. 76 0) sycTpi-
YACTBCH Ha VIAKOBKAX 3 PO3YHHHHEAMA,
maxaxu Ta papiamu. Bin indopuye mpo e,
Mo TPOAVET MICTHTE OJHY abo JeKiTeka
MK TTABHE 90 TOKCHYHHAX PEYOBHH.

3uax <lgruiis (puc. 76 8) mosigomise,
Mo A0 CKIaTY MPOAVETY BXOJIUTE AyT abo
EHCAOTA BHCOKOI RoHIeHTparii. ¥ paai
HOTPAIIANHSA Ha MKIPY BHKIHKAC BayKKi
OKH 1KipH, TOUTKOIKeHAS M 930801 TKa-
HUHU 490 ciauzoeol obomonkw. llig wgac
pofoTH 3 TAKEM TIPOAVETOM MOTPitHO 0/14-
TaTH PYKABHYKH.

Honepemaysanpany 3HaKOM <lHebes-
neqarid 114 A0BKinas (piuc, 76 2) Mapky-
IOThCH TMpenapaTH, ¥ ckiaji SKHY € pedo-
BHHH, M0 3aTPOKVIOTE AHTTIO JKHBHX Opra-
HiFMIE — BOJHAX | HAZEMHHX,

Y mapxkyeanHi HeDeanmedHHX XiMIYHHX
pednBHH 00O0B M3KOB0 3a3HAYACTRCA Jep-
KABHOI MOBOW Taka inmdopMaliia: Hassa
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Puc. 76. Iuarn
LA MAPKVEAHHA
Hedeame THHY
PCIOEBHH:

i — <Iloapazam-
Biite; & — « [TTed -
Bitis; & — < Lmimits;
2 — «Hefesnmeunmii
T OBKLILTS S



TEMA 2

TOPTOBOI MAPKH; I0PHANYHA a/lpeca BUPoOHHKA, KOHTAKTHI Tee-
horn BupobHIKa, iMIopTepa i UCTpHG I0TOpa; HAsBa XiMiy-
HOI PEYOBHEH, MO CTAHOBHTE OERMOCEPETHIO 3aTPO3Y; SHAKH
HeheanerH (AKmo IX Aekinbka, TOAl OCHOBHAI 3HaK Hebeanexn);
(hpasu puanky (R-dpasn), mo HagawTe indopManin mpo THI
Hebeaneru (Hanpuraa, R20 — rebesneyno mij 9ac BIAXaHHAT);
thpasu Hesnexu (S-dpasn), no HagawTe iHQoOpMalin gopai-
q0ro XapakTepy (BOHH BHIHAYAITLCA 3aKOHOJABCTHOM, Ha-
npukaan, S20 — mig gac BukopHcTaHAA 3ab0poHeHo icTH ¥
TTATH ); Maca PeY0BHHEA B Tapi; iIHCTPYKILA M0/10 BHKOPHCTAHHA.

[lopymierEda TpHpoI0OX0POHHOTO 3AKOHOIABCTEA, PRI
TPAHCTIOPTYBAHHA TIiJ] Yac NepeBeienHsd HeOe3MmeyHux BaHTa-
A&IB, 30KpeMa HeHeaNmeyHnX XIMIYHHX pPedoBHH, MOKEe TIPH-
ABECTH JI0 EKOJOTITHOT TPaTefil Oy/b-AK0To MactrTaby.

é JHanAiITE iHdopmauio npo Oxwaieceky katacTpody, OUiHITE I
Hefeaneky ANA HACENEHHS.

Omxe, MapRyBaHHA NPOAVKIl Ta BMIHHA TPOYHTATH eTH-
KeTKY, BHABHTH De3rnednnii i Hedeanednuii 3HAK MapKyBaHHA
3acTepeske Bi GATATHOX HETATHBHHX BILTHBIB HA BATIT OPTAMIIM.
JoKpeMa 30poRe XAPIYBAHHA 3aXHINAC TOTARY BiT GaraTbox
XBOpo6, cpHAEe 3MITTHEHHID IMYHITETY, MATPHMYE HA cTadinb-
HOMY piBHi Macy Tita. ToMy 3aBJaAHAM KOXKHOI TI0OJHHA € TIpa-
BILTBHA OPICHTAIIA B MapKVBAHHI, MO JacTh 3MOTY CTROPHTH
Gesneyni YMOBH MPOMKHBAHHA ¥ Balmiil ocemi, BHOOpI moCyIy,
irpamok i giTeid, exekTporosapis Tomo, OcoOaHBO BaAITH-
BHM € BMIHHA MIBHAKD 30PICHTYBATHCA PO CRIAT DPOIAYKTIE, a
TAKOM MATH VABIEHHA TpO JOMIINIKH, BHKOPHCTAHHA AKHX
MO#e BILTHBATH Ha 3/0POB'A Ta pyHIVBATH OPTaHisM JIIHH,

& NIACYMOBYEMO BHBEYEHE

« Cepen poamaitTd pedyoBWH, AKI BUKOPWMCTOBYE NOOMHAa, €
Garato HefGesneyHux onA 1 300pPOB'A W KWTTA, KUTTEQIANL-
HOCTI POCNWH | TEAPKMH, 0N OOBKINNA.

e MapkysaHHA npoaykuii BBegeHo ans Be3aneYyHoro BUKOpPUG-
TAHHA NDALMWA TOBAPIE, WO NOTPANNAINTbL A0 HWX 3 NPUNABKIB
MarasmHie, sig sMpobHuka.
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L]

MapkyeaHHAa gae amory ineHTHdikyBaT NPOLYKTH XapYyBaHHA
Ta NPOMUMCNOBOr0 BUPObHKMUTEA, OUiHKMTK Tx BesaneyHicTs ons
300POE"A MOGWHK [ 4OTPUMAHHA YUCTOTH O0BKINAA.
MapkysaHHAa 34IACHIOINTE 3a QONOMOroK chneuwiansHnx 3Ha-
KiB, AKI HAHOCATLCA HA BTWKETKW TOBAPIB | MICTATL iHdOopMa-
Lo Npo uen Toeap.

YMIHHA 4MTATH ETHUKETKM W PO3PIZHATA 3HAKW MAPKYBAHHA
CNpMse 3MiUHEeHHIO 3a0poe’s, 30epexeHHIo aoekinna.

w JABAAHHA T4 KOHTPOJII0 3HAHDB

1.
2.

T

OnuiTe Bawe Ga4eHHN ICHYBAHHA HEDe3NeYHNK PEYOBMH.
Hanwwite Ha38K pe4oBrH NobyTOBOrG NPW3Ha4YeHHA, Wo €
HebeanayHKuMK 4Nna NIDGUHA.

[MOACHITE, AK B PO3YMIETE MAPKYEAHHA PEYOBMH | HOro npakx-
THMYHE NPU3HAHEHHA.

Haaeite npouecwk, nig 4ac sakMx B atMochepy BEWOINAKTLCH
OTRYAHI rasun, Wo cnpyaKHine i 3abpyaHeHHA.

MOACHITL, YoMy 3HaK «EKonoriyHo 4vcTo Ta 6e3neyHo» Ha3M-
BAKTL «3ENEHWMA XYPaBNUKs.

ObrpyuTtyiiTe, 9k knacudikyioTe Hebeaneydi pevosBuMHKM 3a
GiznKo=-XiMIYHUMK BNACTUBOCTAMK B KpalHax EBPONeRCcEKOro
Coway. Lo osnavae 3Hak «<HebeanesHunia ona goskinnas?
Ob6epite oAy i3 3anNPONOHOBAHMXK BAM BTUKETOK | 3'ACYIATE, AKy
iHhOpMAaLLo BM OTRWUMANK, A AKOT, MOXIMBOD, Bpakye Ha HIl.
OuiHITE 3HAYEHHA MAPKYBAHHA ONA BALLOMO XWUTTH.

NOBTOPEHHA TA YSATAJIbHEHHA TEMHA
«KMCEHb»

-

[ 3akoM 3bepemeHHA MAcH PEYOBWH —
Maca pevyoBWMH A0 peakuii gopieHe
'y maci pevoBMH nicna peaxkuii

-

Cxema peakuii: PieHAHHA peakuii:
KMnO4 — KoMnOg4 + MnOp + 0o 2KMnO4 = KaMnO4 + MnOz + O2f

oy

pEareHTH NPOOYETY peakuii 2158 = 197 +87+32
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KuceHs — razs,
Dez zanaxy Ta
cmaky, beabape-
HWIA, MaNOpPOo3-
YWMHHWA ¥ BOAI.
Ja TemMnepaTtyp
—183 "C i Tmcky

1 atm nepexo-
AUTE Y pioKni
CTaH | € pyxnm-
BO PigMHOWK
GnakuTHOrO
KONbLOPY

Piauyni enac-
THBOCTI pe4o-
EMH:

1) konip, cmak,
3anax;

2) pO34MHHICTB ¥
BOA, OpraHivyHux
PO34YMHHWMKAX;
3) Tennonpoeig-
HICTb, ENEKTPO-
NPOBIOHICTEL;

4) Temneparypu
NN3aeneHHA i
KMNIHHA;

5) nnacTuu-
HICTb, KOBKICTb,
KPMXKICTE

Lo0anlovud

Kucens — 21 % 1
AzoT— T8 %
BnaropogHi razu —
0,93 %

cKnan
NOBITPA

&

AOBYBAHHA
KWUCHIO

IHhAEID

¥ naGoparopi:

t, MnO2
2Hz202 Oz + 2H20;
t, MnOg
2KCI04 2KCI + 302
¥ npomucnosocri:
1) aucTunauia nosiTps;
2) po2knagaHHA BoOM

NOCTINHAM ENEKTPIUY-
HWM CTRYMOM.

Criocobu 361paHHsA:
1) BMTICHEHHAM
NnoeiTpA;

2) BUITUCHEHHAM BOOM
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XIMIYHI
BNACTUEOCTI

A

PeakLii pﬂama;u,?

[OpiHHA HEeMeTanIe:,
C + 02 = COgy;

4P + 505 = 2P20s.
[opiHHA meTanis:
AFe + 202 = Fes0,;
2Mg + Oz = 2MgO;
2Cu + 02 = 2Cu0.
[opiHHA cknagHux 7
DEYOBKH:

2H25 + 30 =250, +
+ 2H.0;

CH; + 20, =CO0; +
+2H20

R

Peakuil cnonyvyeHHA

Ymoeu BuHMK-
HEHHA Ta Npu-
NUHEHHS
ropiHHA:

1) 2abezne4yeHHA
SITKHEHHA 4acTH-
HOK PEYOBWH, LD
pearyioTh;

2) BOCTYN KMCHIO
abo noeiTpa






TEMA 3

§ 22, Bopga. MowwupeHicTs y npupogai.
Booa — po34MHHMK

é OnanyBaswWn LI TEMY, BH 3MOXeTe:

* NOACHIOBAMU CEIAT MOIEKYIH BOJIH, TOMHPEHICTE BOTH
B OpHPOAL,

« Nacodumu ApuKIady PEIOBHH, MO MAIOTE SHATHICTE PO3-
YHHATHCA ¥ BOJ, | pO3YHHIB, 4K HAaHYaCTiMe BUKOPHCTO-
BYIOTRCH JTI0HHOD,

» XAPAKMEePU3ysamy cKiaj MOIeKVIH BOJH, i (izwdHi
BIACTHBOCTI;

« ouiniogamu 3HAYEeHHA BOJHHX PO3YHHIB ¥ Beix cdepax
SRHTTHA JIOHIH.

é lMNpurapaiTe 3 Kypcy NpUPOOO3HABCTEA, WO BaM BigoMmo Npo
BOAY, BUKOPWCTAHHSA i1 B NoByTi, NOWWPEHHA B Nprupoa,.

Boaa. MowweeHicTs ¥ neupoal. Boga — oxma 3 Ralimomupe-
Himmx pegosiH Ha Jemmi, Ilpo Boay Ta i1 pnacTHBOCTI Bae
nyike HaraTo BUBYEHO, afe i jJyxke OaraTo me iCHYE 3aTaiko-
pocTeil. Bojgy HasHBAOTH JKMBOID Ta MePTBO, BIABHOW Ta
3B'M3aHOI, CTPYKTYPOBRAHOK H HecrpykTypomanomn. [i yi-
KaJbHICTh MOJATAC B TOMY, IO BOHA €IHHA PEYOBHHA, AKA B
OPHPOJHHX VMOBAX Moyke mepefyBaTH B TPBOX ATPETATHHX
cTaHaxX: piguHa, TBepja pedoBiHa (1in) i ras (BoaAHna mapa).

Bopa salivae npubamano 4/5 semaol nosepxui. Opraniau
TOJHHH 3arafioM CKIafacThed 3 Boau (eMOpion — wa 97 %,
HeMOBJIA — Ha 77 %, jopocaa moguHa — Ha 60-65 %). Boga e
CRIA0BON TIPCRKHX TOPiA i MiHepatin,

Craponanii dinocodn Brasand, M0 BoJa — 0JTHA 3 YOTHPBOX
CTHXil MpUPOAA HapaDy i3 3eMielo, MoRiTpAM i porAeM. Timpku
Aanpuakinni XVIIL cr. (1784 p.) aurmiticernit dizmk | ximix
I'. Kasengin, BHB9amyd ra3 BOJeHb, JOBIB, 10 BOja YTBOPIO-
EThCA IMiJT 9ac 3TOPAHHA BOTHIO,

MNpurapainTe mMeTogn OOCHIQKEHHA cknany eogw. Haseims 1x i
NOACHITE CYTh KOXHOro.
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®iauyHi BnacTuBocTl. Ymcra, Ges momimokx Boga — Gea-
Gapsaa pimiaa, Ges samaxy il cMaxy, nposopa. ['yveruna somam 3a
remmepatypu 4 °C cranosats 1 v/em3, TobTo 1 emd Boam, abo
1 mm, mMae macy 1 r. Tomy, BigMipHBIIH MipHEM MITIHAPOM
100 s Bojgu, oTpuaacmo 1i Macoo 100 T

@ lMNpurapainTe, 3a AKMX YMOB BOOA 3MIHIOE CBIA arperaTtHWiA cTaH
3 pigvHK HA TEEPAY PEYOBWMHY Ta 3 PiOMHW Ha ras.

Boga xapakTepHayeThed BHCOKOI TeILIOEMKICTIO, TOMY
MOBLTEHO HATPIBACTHCA Ta OXOA0UKVEThCA. el TonpoRiTHICTE
BOJH € HM3BKOMI0. YHeTa Bofa (mostasneHa JoMITToOK) He TIpo-
BOJIHTH €JIEKTPHYHOTO CTPYMY.

% [MNoACHITE, BMKOPWCTABLUW NOHATTA «MNYCTWHA», 4OMY Nig Nnasae
Ha NOBEPXHI BOOM.

Bynoea monexkynu sogu. Crian Moiexkymd BogH Oyio jo-
CJTREHO Ta ocTaToYHO Beranosaeno cdopmyay Ho0 B 1860 p.
iTamiliceruM XiMikom Cranicnao Karmimiapo.

% MNoAcHITE, AKY IHDQOpMAaLIID MOXHA OTPWUMATK, 3HAK4YK XiMIYHY
droprmyny Boan. 30iMCHITL y&i Binomi Bam 0bBYMCNEHHS.

Ak moGymosana Momexyia wogn? Ak Gaummo (puc. 75),
MOJIEKYIa BOJH CKIAAEThCA 3 OfHOTO aToMa OKcHreHy Ta
neox aroMie ligporeny. Atom Oxcureny cnody4acThesd 3 aTo-
Mam# ligporeny mig xyroM 105°,

Puc. 75. bynoea Moneryan eogau HoO
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Bona — poauMHHKK. 3 mo6yTY Ta MPaKTHIHOTO TIOBCAKIEH-
HOTO BHROPHCTAHHS BOJIH BH 3HAETE, MO BOJA POIUHHAE HaraTto
PEYOBHH | € HalonMperimuM posuMAHUEOM. HK mogcHuTH
e ARUMIE?

Bukonaemo desoncmpauiiini docaidu i 3'acyeMo, Akl YHH-
HHKH BILTHBAIOTE HA POZYHHHICTE PEYOBHH.

Hdocmig 1. Biqmipumo MipHUM IHTIHAPOM BOAY 00'eMOM
20 a7 i HAIEMO B XiMigaY cKIaHKY. [lofaMo oaHy CTOMTOBY M0#K-
KY IYKPY i peremsno posmimmaemo. Llyxop moswicTio posuwms-
eThedA v Boi. Tenep o Takoro & of'eMy BOIH A0AaMO CTLTBKH 7K
minvoiHol kMcaoTH. BoHa Tek posunHAeTbea v Bofi. Ak mommi-
PIOIOTHCA MOJIEKYIH PEYOBHH MK MOTEKYIAMH BOTH, CIOCTEpi-
TATH BAKKO, 00 i BojIa, i pEYOBHHEHK, MO poaumHAmcd, HeabappHi,

o6 crocTepiraTd pO3YHHEHHA, TOKIAEMO B HEBEIHKHI
MMATOK MAPJI TPOXH MUTHOTO KYIOPOCY, 345 A5KeM0 V BY3IHK
i OTIYCTHMO B IHJIHD 3 BOAOI0. 3TOA0M BOJIA HABKOIO BYATHKA
nabupae HuakuTHOTO 3a0apPBAEHHL

é [NpuraganTe 3 Kypcy Npypogo3HaABCTEA, AK HA3WBAETLCA TAKE
ABWLLE, | NOACHITE NPUYKHY NOWKWPEHHA YACTUHOK MIOQHOMD Kyno-

POCY MiX MONEKYNAMMW BOOW.

Hocnia 2. Tenep v api XiMidHi CKIAHKM 3 OJHAKOBHM
0b'eMOM BOJTH TIOKTAEMO: ¥ TIEPITY — YaifHy J0KRY VKDY, ¥
Apyry — Tpyacdky nykpy. CnocrepiraeMo, v AKIiH CETAHI
MVEOP posuuHATHMeThCA nmuaure. O4eBHAHO, 1[0 B TMepiriii.
lle moacHIWETbCA THM, MO NA0TA 3ITKHEHHA Pe40BHH € Oilb-
MO0, TOMY MOJEKYIH BOIH IMBHANIE POIUHHAIDTE IIYKOD.

JnepHeMocHd I pas A0 [bOTO A0CTIAY, ale 3aMicTh XOI0I-
HOI BOJAH B MEPITY CKIAHKY HANIEMO Tapadoi BOJH, ¥ APYTY —
XOM0THOL, Y KOAKHY 3 HUX MOKJaeM0 TI0 TPYAOUI IVKPY.

@ Je, Ha Ball NnornAg, uykop po3YvHWUTLCA Wekawe?

YV rapadiil Bofgi pedyOBHHHE POSYHHAIOTECA MIBHAME. OTiKe,
Ha pO3YAHEHHA PEYOBHH V BOJ BILTHBAE | TeMIIepaTypa.

.".h BucnoBiTe CBOE CYMXEHHA NPo Te, Oe Bam NOoTRiBHI 3HaHHA
b npo po3dvHEHHA PEeY0BWMH ¥ BOA4l. HK NpakTW4HO ckopucTa-
THUCH HHUMK?
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JHAYEHHA PO34MHIBE. P0O34HAN MaTh BeTHKe 3HAY9e€HHA B
npaposi, mobyTi, ciTECBKOMY TOCHOAApCTBi. ¥ TIPUPOIHEX
YMOBAX PO3YHHH VTBOPIOITHRCA [ 4ac BHOAAHAA JOIE,
K0AH B atMocdepi HagBHI po3UWHHAL ¥ BOII CIIOAVEH, ITi 4ac
TMpocOYeHHd BOJAH Kpisk mapH TpyHTy. PosumnAnguce ¥
IPYHTORAX BOJAX, pisHOMAHITHI COOAYEH VTBOPIOBATH PO3-
9HHAM, 3 AKAX VOPOIOBK HATATROX CTOMITH BHEPHCTATIZVBA-
JTACA MiHEPATH,

Heoninenne anagerns po39uHis y aanoMy nob6yri. [lpuro-
TYBAHAA 1Ki, mpaHad HiTH3HE, TiITPUMAHAA YACTOTH TPHMi-
IIeHb — YCe Ie M0B 93aH0 3 BHKOPHCTAHAAM PO3YMHIB,

Kupmenna pocnauH BiI6YBAETECA Yepes VCMOKTYBAHHA
IXHIMH KOPeHAMH MOXHBHHX PEYOBHH, 1[0 MICTATRCA B TPYHTI
B posuuaeHoMy crani, Tomy i Harato MiHepanbHUX OOPHB
VHOCATE ¥V TPYHT ¥ BHLIATI POIYHEHIB. Y CLTBCBKOMY TrocCTio-
AApCTEi AepeBa H KYMi OMILTIONTE BiT TPHOKOBHX 3aXBOPIO-
BaHb POIUHHAMHA (PVHTIAE, TPOTH 3acMiYedHd TPaBAMH —
posyHHAME repOimIis Tomo.

Jaceoennd ki, HaraThoxX JIKiB V M0IAHE BiAGyBacTHCA
qepes VTBOpeHHA B ii opranismMi BogauX posduHis. Buroton-
TeHHA TKiB v hapManesTHIHIH TPOMHCIOBOCTI Tex BiaHy-
BACThCHA 334 VYaCTIO po3duHis. | HaBiTh KOAH BYH dikveTecd i
TMpHiTMaeTe MryaKkH, HaligyacTinre dikapi NpoNoHYIOTh 3aMH-
BAaTH IX 9HCTOI BOJA0I0, H0 IX BOAHI PO3YHHHA He VTBOPIOIOThH
HEPOSYHHHAX CIOJYK, AKI BaKKO 3acBONOTheA. Posunnu
3ACTOCOBYIOTH A 00pobHKH paH, MONOCKAHHA TOpJA,
TNPHTOTYBAHHA 1iA0mMux Hanois (puc. 76). o peui, 6ias-

|

Puc. 76. MikcTypa sk TiKvVEaTh-
HWH Tpemapar
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ITiCTh PEYOBHH A4 JeMOHCTPYBARKSA Ta BUKOHAHHA JTabopa-
TOPHHX AOCTIAIB v XiMiunii mabopaTopil BAKOPHCTOBYIOTH V
BULIALL BOJHHX POIYHHIB,

Boaa we eaunnii posuHHANK. HE PO3YHHHNKH TAKOXK BHKO-
PHCTOBVIOTECA OPTaHiufi peyoBHHEA ab0 iX cymMinmi.

é NIACYMOBYEMO BHBYEHE

Boga — HalnowwWpeHilwa pe4yoenHa i okcKa Ha 3emni. 3ain-
MaE Maixe 4/ aemHol noeepxHi. OpradiaM NgUHK 3aranom
CKNagacTLCs 3 BogM (embpioH — Ha 97 %, HemoBnA — Ha
77 %, popocna nnawHa — Ha 60-65 %). Bopa € cknanoeow
ripceinx nopig i miHepanie.

Ha po3aynHHICTE PEYOBKH Y BOAI BANWBAE NNOLWA NOBEPXHI 3iT-
KHEHHA YACTUHOK PEYOBMHK I TEMNepaTypa. 3i 3DinLWeHHAM
NOBEPXHI 3ITKHEHHA I NIABULLEHHAM TEMNERPATYPKU PO3IYNHIO-
BAHICTE PEYOBWH 3POCTAE.

PO34ynHK MaOTh BENWKE 3HAYEHHA B npupoai, nodyTi, cink-
ChKOMY rOCNOOQAPCTEI, PI3HWUX rany3sax NPpoMUCNoOBOGTI.

w JABAAHHA 404 KOHTPOJIIO 3HAHD

10.

11.

. Onuwite dizn4Hi BNaCTUBOCTI BOAM.

Hanuwite ximivyny dopmyny Bogm Ta ob4mcnite il BigHOCHY
MONEKYNApHY Macy.

Bubepite peyosrHl, wo aobpe posdvHARnTLER v 8OO uykop,
onig, Kperna, syrinng, cnWupT (@TaHoN), KyXOHHA Cink (HaTpIil
xnopwg), nonieTuned, NMMOHHA KMCNOTA.

MoACHITE NOWKPEHICTL BOAKM B NPUPOLA.

Hanuwite ximiyny dopmyny B0gKM Ta NOAGHITE, AKI BIOOMOCTI
Npo il CKknag MOoXHA OTPMMATH 3 wiel dopmyni.

MoscHITE, AKKMMK MEeTOOAMK MOXHA ODBESCTW CKnan mMong-
Ky BOOM.

OBuuncniTe macoey 4acTey Okcuredy y sogi.

Hanuwite piBHAHHA peakuii, Wwo nioTEepaXyTs CKnan BoaM,
3ACTOCYBABLIW METOOW aHaniay Ta CUMHTEaY.

. OBYMCNiTE MACOBI YACTKK BNEMEHTIE ¥ BOAI T4 BIOHOWEHHS

MAC eNnemeHTis.

OBrpYHTYRTE CYTh NPOUECY PO3YNHEHHS PEYOBMH pisHOi
Bynosw y BOA).

OnNUWIiTe, AKe 0COOKMCTICHE 3HAYEHHA Y BALLOMY ¥WUTTI MaKTh
PO3HMHIA.
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& 23. PO34MH i MOro KOMNOHEHTH.
KinskicHuiA cknag po3uuHy

& OnanyBaBLWwuX LD TEMY, BU 3MOXeETe:

« gUanauamu i pospiznamu KOMOOHEHTH PO3YHHY: pO3-
YHHHHEK, POIYHHEHY PEYOBHHY,

 Hasodumu NpuKIAcu PO3THHIB, MO BHKOPHCTORYIOTHCA
B XiMiuRii Taboparopii;

« gUaNauamu 33 TAOTHIIEW POIYHHHOCTI POIYHHHI i
HePO3IYHHHL ¥ BOJAL PEYOBHHH,

» OOUNCTIOBAMY MACOBY 9ACTKY Ta MAcy PO3YHHEHOI pedo-
BHHH B POFYHHI;

* GUZOMOGLAMY POIUAH 3 MEBHOID MACOBOD YaCTKOI PO3-
YHHEHOI PEYOBHHH,

é MNpuvragaiTe 3 Kypcy NPWPOAO3HABCTEA, WO BAM BigOMO Npo po3-
YUHM, TX CKnam.

PosumH | iloro komnoHeHTH. Bawu yie BigoMo, 1o y Bofi
POSYMHAINTRECA TBepIi, piaki i rasysaTi pedoBHHH.

[Ipoananizvemo, Mo BXOAHTH [0 CKJIATY POSYHHIB, YTBO-
peHHdA AKHX BH poariaaaand B § 22, V nepmomy mHDaIKy —
BOJA I MYEOP, ¥ IPYTOMY — BO/a il THMOHHA KHCT0Ta. AKmo x&
BiAKPUTH MIAMKY 3 FasosaHolo BOJA0ID, TO CHOOCTEPITAETHCA
iHTeHCHBHe BHILTEHHA Tasy, TOOTO CKAAJOBHMH ObOTO PO3-
YUHY € Boja i pyraexkdceanid ras. Disiomorigaui posyun — 1e
po3YHHEHHH v BoAi HaTpiil xropug NaCl

Ar HaurMo, KOFKHOTO pasy BOJAA € poFuutnukom. PedoBiny,
M0 pPOSYHHACTRCH, HASHBAIOTE posyiiencio peuwosunon. Pos-
YHHHUX PEYOBHH MoXKe OyTH jfexinbka. POSYWHHME | poadn-
HeHA PeYOBHHA VTROPIOOTE posuun. Bumeckazane MoikHa
BATTHCATH (POPMYIIOID

m (PO3IHHY) = m (PO3YMHHAKA) + M (POIIHHEHO] PEYOBHHMN ),

Jle i — Maca.
XapakTepHO0 03HAKOI KOMKHOTO 3 PO3YHHIB € iX omqHopin-
HICTE (puc. 77 ).
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Puc. 77. Oga0piTEmEH
PORTHH Kamiil HixpoMaTy

% Pozyun — e oTHOPIIHA CYMINT, AKA CKIATACTBCA 3 PO3-
YHHAWKA Ta POIYHHEHO] PEYOBHHHA.

A BH3HAYWTH, PO3YHHHHMH 9H HEPO3YHHHAMH V BOJI €
HAHNONIHPeHinli pedoBHHH? YdeHi Ha OCHOBI MpaKTHYIHHX J0C-
AiKeHb CTROPWIA JOBIAKOBY TabmMIfio, 10 JicTara HASBY
¢ Tabauig posuHHHOCT] KHCAOT, OCHOB, aMGQOTEPHIX TiPOKCH-
miB i comeit v ol aa temmepatypr 20-25 *Cs (dus. dhopaay 2
nidpyunuxa), ¥ niil Tabnuili v BepXHBOMY TOPHIOHTATBHOMY
PAAKY H MepoioMy BEPTHKATLHOMY CTOBIUHKY 3a3HadeHo dac-
THHKH, 3 AKHX yTBOpeHi ciomyku. Ha nepernni ix ctoats aiTepi:
¢ — meposuwmna, «P» — posunmna i «Ms — Mamoposwinna
crionyka. Tax knacHpikyoTe peH0BHHH 32 iX pO3YIHHHICTIO.

MaAcoBA YACTKA PO3YWMHEHOI PEYOBMHW. Y IIPaAKTHYHIH
MiATRHOCTI 37ebiabmoro BHKOPHCTOBYIOTE POSYMHE, 1[0 Mic-
TATE BiANOBIZAY KinbKicTh (Macy) po3dnHeHol pedoBHHH.
VMicT peYOBHHH B POIYHHI BUIHAYAKTE MACOBHMH YACTKAMH.

% Macosa wacmua pozuunenoi pewosunu W — 1ie Bigno-
MIeHHA MacH I[ie] peyoOBHHAK JI0 MACH PO3YHHY.

MaTreMaTHIHIH BHpa3 MacoBoi HaCTKH 3aMHCYIOTE TAK:
1 PEYOBIHHE )

W= - 100 %,
m( po3dHy )

ne W (dybas-ae) — MacoBa 4acTEa, BHpasKeHa v BiicoTkax ado
B uacTKax Big omumEmmni. Hampuinaf, gm0 Macopa 4acTka
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pedoBHHE B posunHi ctamosuTts (0,1 abo 10 %, To 1e osnauac,

mo B posunHi Macom 100 r MicTHTECE po3guHeHa peYyoBHHA
macomw 10 .

Py B pO34MHi cTaHoBMTE 0,25; Macosa 4acTka HaTpiA xnopuay B
PO341HI CTAHOBKTE 15 %.

é [NoACHITE, WO BWM pO3yMIETE Nig BUPA3ami: MACOBA YacTKa LyK-

Ha mpaktuni Tpefa 5oaoiTH BMIHEAMA TIPUTOTYBATH PO3-
YHH i3 32/IAHOI0 MACOBOI0 YACTKOI POIYHHEHO! pedoBHHH.

@ lNpurapgaite 3 kypcy NpUpPOOO3HABCTEA, AK BUFOTOBMTA TAKWMA
PO34YKH,

[IpogemMoneTpyeMo, 4K BUTOTORIAITE POIIHHHE i3 321aHOI0
MACOBOI0 YACTKOID PO3YHHEHO! PEHOBHHN.

IMpuxxag 1. llpuroryiire posuie Macow 120 r, 3 Maco-
ROID YACTEOI IYyKPY 25 %

1106 BEUrOTOENUTH el po3diH, BHKOHAEMO Taki il

1. Ofumenmo, Ak MacH IYKPY Ta BOAH Tpeba BIATH A
npuroTYBanad posduHy. Kopueryiounchk dopMynon, sHaii-
JleM0 Macy PevyOBHHH:

m{ peYnBHHE ) = m([;{{?;:l;fr}f) - W;
23 % -120
m{ peYnBHHE ) = ﬂ]ﬂ % ~ —30r.

2. Bigpasmmmo myxop Macow 30 r, BHCHITAMO B CKIAHKY.
3. O6umcmimno macy BofE: 120 v — 30 v = 90 r, 1o 1A BoaH
Bigmosigae ob6'emy 90 M

é 3'AcyiiTe, YoMy Tpeba saaTtk 90 r abo 90 mn OOV,

4. ¥ CRIGHRY 3 IYKPOM A0JIEMO BiATOBIAHHI 00'eM BOIH.
llepemimaemo BMiCT CKISHOD NATHYKOI 0 MDOBHOTO PO3YH-
HEHHHA [VEPY.

MMpuxxang 2. O6WicTiTE MACOBY 9ACTEY PEYOBHHU B PO3-
YHHI, AKMo ¥ Bodi Macoio 250 r posuwHiaM HaTpil cyaedar
macoio 50 T.
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Poss'gasannga

1. 3uaiigemo Macy poaguny: 250 r+ 30 r=300r.
2. 3uaiileM0O MACOBY YACTKY PeYOBHHH B POITHHI:

50T

~ 300T

HAx suroTORMTH TakHH posarH? Bigsakimo Ha Tepesax cine
(HaTpiii cyaedat)Macow 30 risHcHITAMO BeRIAHEY. BiaMipaemo
MipHIM 1DLTiHApoM 250 MI BOAH i 10JIIEMO B CRISHKY 3 CLLTI0.
llepeminTyeMo cyMim 10 TTOBHOTO POSYHHEHAA COI.

Taki poapaxyHKH BUKOPHCTOBYIOTE NIl 9aC BUTOTOBIEHH
PO3YHHIB MiKAPCBKMX TIPENApaTiB, MAPHHAIB JAMA KOHCEPBY-
BaHHA TPOIVETIB XapuyBaHHA,

W -100 %5, W= 16,66 %.

ﬁ Jabopartopuuii focnix 4

BuroroBneHHs BOAHWX PO3YMHIB i3 3agaHuMu
MacOBWMHM YaCTKaMH PO3YHHEHNX PEeYOBHH

BukonaiiTe (Ha ubip) 3anponoHoBaHi BaM JOCTITH 3 BHTO-
TOBJIEHHA BOHIX POIUMHIB Kaaiil cyascary, Harpiit kapboHaTy
it mmvonHoi KucaoTH. OTpUMAaHi PO3YHHE BiAaiiTe BYHTETID,
BOHH 3HA00MATEeH 119 inmux aoctipgens. [licng srkoranng
poboTH 3pobiTh KOPOTKHI 3BiT, chopMyTIDITE BHCHOBOK.

BapianT 1. Buroropre pozunn xaniil cyaedaty KaS504
Macom 50 r 3 Macosow YacTro pedoprunu 20 .

Bapiamt [l. Burorosre posuwa Harpiii kapbomaty
NayCO3 macow 60 r 3 MacoBow gacTkow peyosinn 0,15,

Bapiant IIl. Burorosre posunn ramoxosun CgHi20g
Macom 50 r 3 MacoBol YacTKOm pedoBHHHA 4 %a. O6uMcHiTs,
AKY Macy BojH Tpeba J0IHTH, Mo OTPHMATH POSYHH 3 Maco-
soio 9acTrow 0,2, Burotosre Takuii po3unH.

BapianaT IV. ¥ Bac nagepna maMonHa kucaoTta. BurorosTe
poauun Macoio 120 v 3 Macosoo gactkon nicl kucmota 0,06,
Yu BeO KHCIOTY BHKOPHCTAHO 18 BUTOTOBIEHHA POIIHHY !

Onumite pesyabTatd TabopaTOPHEX AOCTINIB, 3pobiTh
BHCHOBKH,
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a MIACYMOBYEMO BHBYEHE

« Po3a4ynH — Ue 0gHOpIgHA CyMILL, AKa CKNAagasThCA 3 PO3yMH-
HWKA Ta PO3YWMHEHOT PEYHOBWHKW. HK PO3YWUHHWEK LWWPOKD BUKO-
PUCTOBYIOTL BOAY.

o KinbKICHOI XapakTepucTUKOKD PO3YynHyY € MACOBa YacTka po3s-
YMHEHO! peY0BMHM B po3ddHi W — sigHOWwWeHHA mack wiel
PEYOBWMHIK 00 MAGK poadnHy. Macosa 4acTka BUpaXasThena B
YacTkax Bin oaMHKL ato einocoTrax.

s PO34YMHW MAKDThL BENWKE MNPAKTWUYHE 3HAYEHHA ANA NIOOWHK,
TOMY BAXNWEO BMITH BUrOTOBNATK X cCaMOCTIRHO. Jlna usoro,
KpiM MACOBOT YACTKM PEYOBWHK B PO34YKHI, HEOOXIAHO BMITK
oBuYMCnIoBATA MACY PEYOBUHK W MACY BOAMW.

w JABTAHHA 4T3 KOHTPOJII0 3HAHD

1. Ha3eite peyoBUHK, WO PO3IHKMHAKDTLCH Y BOA.

2. [NOACHITE, AK BU3HAYMTI PO3YMHHI, MAnOpO34MHHI Ta HEPOD3-
YMHHI Yy BO4I CNONYKK.

3. ChopmynionTe BUIHAYEHHA NOHATTA «PO34YMH» | HAZBITE NOro
KOMIAOHEHTH.

4. OBuMcniTe MAcoBy 4aACTKY Kaniid HiTpaTy B PO34uHi Macoio
60 r, y AKOMY pO34KHeHa Us cine macoio 18 .

5. ChopmynionTe BU3HAYEHHA NOHATTA «MacoBa YacTka» po3-
YHMHEHOT PEYOBMHW B PO34YMHI TA HA3BITE YUHHWKK, LLO BNAW-
BAKTbL HA PO34YMUHEHHS.

6. Kaneuiid rippokcug macow 20 r poaynHunKn y sogi ob'emom
140 mn. OBYMGHITE MACOBY HACTKY PEYOBUHM B PO34YMHI.

7. ¥ poauwHi Kaniia rigpokcuay mMaca po34MHeHol ped4oBMHin cTa-
HOEWTE 19,5 r, Wo eignoeigae macosii yacTui 0,3. OBuMchniTe
MACY PO3YMHY.

8. No pozaynHy mardiil cynsdaty macow 300 r, 3 macoeow 4yac-
Tko pedosuHn 0,15 gonunu sBogwn macow 200 r. OBuncnite
MACOBY 4acTKy MarHiil cynedary B yTBOREHOMY PO34KHI.

8. Bwueepite noxigHi dopmynd 3 MatemMaTi4HOro Bnpas3y Maco-
BOI HACTKMW PO3YHMHEHOI PEYOBHUHW B PO3YMHI.

ﬁ TOCIALKYEMO BIOMA

[ig Hac saxeoploBade 4NA NIATPWMEW OPradiamy B KpoOB YBOOATE
digionorivHmin po3dnH — 0,85-NPOUEHTHMIA PO34YKH HATRIA Xno-
pray. BuroToete Takkid po3dud macow 500 r 3gincHiTe BignoeigHi
OBUMCNEHHA.
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5 24. BazaemMogis BOgM 3 OKCUOAMMN.
MoHATTE Npo rigpaTn OKCUAIB: KMCNOTHU M
OCHOBHM

& OnaHyeagBLWX IO TEMY, B 3MOXeTe:

s po3piziami OCHOBH I KHCAOTH 9K TiZIpaTH OKCHIE;

 HAGOOUMU MPUKAAOY TIAPATIB OKCH/IIB, YTROPEHHX OKCH-
AaMH HeMeTATIdYHHY | MeTATIYANY eJTeMeHTin;

« posniznasamuy KUCIOTH H OCHOBH, PO3YHHAL ¥ BOAIL, 3a
AOTMOMOTOK) IHIHKATOPIE,

s CRAAoanit piBHAHAA peakniid B3acMOil BOIH 3 OKCH-
AaMH, VIBOpeHHMH HeMeTATYHUMHE H MeTaTiuHiMH
eNeMeHTAMH,

HazeiTek, #AKi pPEYOBWHW YTBOPKKITLCA BHACNIOOK 3ropAHHSA
HemeTania i meTtanie y kwcHi abo Ha nosiTpi. ChopmynioiTe ix
BHW3HAYEHHR.

Baaemonia BogM 3 OKCHOAMMW METANIMHMX ENEMEHTIB. Bi-
BE9a04l XiMivnai BaacTHBocTi kKucHIO (§ 18), BH o3HalioaunHCH
3 HOTO OCHOBHOK BIAACTHBICTI0O — MiATPUMYBATH TOpIiHHMA
Kpinm Toro, 3a yuyactio KucHIO BigOVBaOTECA peakiii moBimb-
HOTO OKHCHeHHA, ¥ ci BOHH MOB' 432H1 3 VTROPeHHAM CEIATHAX
PEYORMH — OKCHJIR.

é MNpurapaiTe, 41 TiNLKKW NPOCTI PEYOBMHK, 3ropRIOYM, YTBOPIO-
I0TE OKCHAK.

3eeprenmoca 0 demorncmpauitinux docridis i 3'AcyeMo, Ak
BOJIA NpoABadAc cehe MOA0 OKCHJIB, Y BamkHo crocTepiraiiTe sa
nepediroM peaxifii.

Hocxig 1. ¥ moprendamHoBy 4amKy HACHIIAMO TPYICYKH
KaNbiil okcHy (Heramene anio ). ObepeikHo T0LIEMO BOIH.

BigHysaeTeca OypxniBa B3acMOid BOAM 3 KANBIL OKCH-
T0M, MO CVIPOBOJIEVETRCH BHALIEHHAM BelIHEOI KiTBROCTI
TENAOTH (puc. 78 ).

é MNpo Wo ceig4MTe BMOINEHHA TENNOTHU?
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Puc. 78. BaaeMoaida HeTAMEHOTO BATTHA 3
BOIOD

Kameiiii okewg vHacHiiox peakilii mepeTBOPIOETECA HAa
nyxXkuit Ol mopolok — rameHe BamHo ( TPHBiaILHA HA3BA).
Binbymaca peaxnia:

Ca0 + Hy0 = Ca(OH):

‘\_"\-\.l"_
KAABIH KATBITIH
OKCH TiAPOKCHT

Hocnia 2, JlochigmxerHa MOpomMKY Kaabliiif okKCHIY HA PO3-
YHHHICTE V BOJAI MOKAZAT0, MO BiH 4ACTROBO POIYHHAETBCA 3
YTBOPEHHAM POIYHHY, MHJABHOTO Ha AoTHK. JoGyTHil posgrn
posinneMo v agi mpobipeu. o posunny B mepmiit mpodipii
OJLIEMO po3drH (eHoapTaneiny, 1o apyroi — daxmyc gioe-
ToBHiL. CrocTepeskennd MoKa3yioTh, 0 3a0apBaeHHa (heHom-
drraneiny aMiHHIOCA HA MATIHOBE, a JAKMYCY — Ha CHHE.

% PeuyoprHA, Mo SMIHIOIOTE CBOE HaﬁaanIEHHﬂ i Jiemn
IyTiB abo KUCI0T, HASHBAITE iﬂﬂummapa.uu.

VaeHuMH JocTiiaero, mo aMina sabaperenna dheroapTa-
JETHY Ha MATHHOBE, 4 TAKMYCY — Ha CHHE BiI0VBACTHCA B Ty K-
HOMY cepefoBHIi. (TKe, YHACTIIOK peakilii BoAH 3 KaJbIii
OKCHAOM YVTBODHBCA zidpam oxcudy (CTHOIVKAa OKCHIV 3
BOJIOI0), 110 BUABIAE JVAEHI (0CHOBHI) BIACTHBOCTI.

Y ximii Taki ripaTH OKCHAIB HASHBAIOTD OCHOBAMIL, Binqn—
BiHO OKCHIH, AKi VTBOPIOIOTE OCHOEH, HASHBAIOTE OCHOG-
HUMLL.

[Moaituo g0 Toro, 4K BIAEMOJIE 3 BOAOIO KATBIUH OKCH,
pearvioTs HaTpii OKCHI, Kamii oxeua Ta in. Hanpuxaan:

NasO + Hy0O = 2NaOH
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PosunnHi v BOJI OCHOBH HAZHBAIOTH JAY2QMU,

bimemictes oxcupgis mMetanivaux eneMmenTie (FeQ, Fes(Os,
Cr0, Crp03, CuO) 1e pearyioTs 3 Bojolo, ane IM TeK BiANOBI-
Ta0Th TIPATH OKCHJIIB,

Bsaemopin BOAM 3 OKCHMOAMM HEMETANIYHMX ENEMEHTIB.
3 peaknicio gotysanata gochop( V) okeHAY BH BiKe o3HalloMH-
JTHCHA Tij 4ac BHKOHAHHAA J0caiay ropinnsa dgocdopy.

Hocaig 3 (docrid nposodams nid mazoro). Jlna nemomc-
Tpanii Bzaemofmii dwocdop(V) okcuay 3 Bogow B XiMidHY
CKIAHKY HATHBAIOTD BOLY, HAT AKOK B JIO/KI /A CIATIOBAHHA
pPeYOBHH CIAMNTE depBoHEd docdop. Yrooperuit dgoc-
cop(V) oxecup szacMojic 3 rogow. Ao B 7odYTHH posunH
JAOJATH JakMyc, ioro sadapnienHd 3MIHIOETBCH HA YepBOHE.
3uina sabappiennad JaKMyCy CBII9HTH TIPO MOABY KHCJIOTO
cepenosiima. OTme, docdop(V) okcHa, cHoIyHamYACE 3
BOJI0I0, VTBOPIOE KACTOTY. PiBHAHAA peariiii;

Py05 + 3H50 = 2H3PO 4

drocchop(V) opTodhochaTHAa
OECHT EHCIOTA
Boma Bracvomic Takok 3 iHIMAMHE OKCHIAMH HeMeTATYHHX
eneMenTin: cyIbyp( V1) oxcrmoM, kapbom([V) okcumoM, HiTpo-
ren( V) oxermoM. BimnosimHo yreopioioThes cymabdaria HaS0y,
kapbonaraa HoCOy i mitpatna HNO3 kicnorn. Hampukma:
CO9 + HyO 2= HyCOy
OT:xe, rizparaMH OKCH/IB HeMeTANIYHHX eleMeHTIB ¢
xucaomu. QKCHIH, AKUM BiAMoRigamwTh KHCIOTH, HA3HBAIOTE
KUCTOMMUMU,

E JlabopaTopuuii gocmizg 5
BunpobysaHHa BOAHWUX PO3YUHIB KUCNOT i N1yriB
IHOuWKaTopaMH

~ [oBTOpITE Npaevna Geaneku nig 4ac poboTH 3 Nyramu Ta KWUc-
NOTaAMM.
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Jaspaunsa 1. Hammritre y api mpobipku no 1-2 o posgn-
Hip cyabaraol Hs504 i mirparaoi HNO3 xucnor. ¥ neprry
mpobipky AomaiiTe AeKiTbKAa Kpamenb JAKMYCY, V APYTY —
MEeTHJIOBOTO OpaHxkenoro. MHIIITE Ballli cIOCTepeAe .

3asgaunnag 2. Hammitre v asi npodipke mo 1-2 M posuinis
KaTbIfiH rigpoxcrry Ca(OH) i maTpiii rigpoxenay NaOLH. ¥ nep-
my mpobipky JopaiiTe JekimTpka kpanerb derondTareiny, v apy-
TV — METHJIOBOTD Opamkenoro. ONHITTE Balll cCHoCTepeske s,

3pobiTh BHCHOBOK TIPO 3MIRY 3abapBaeHHs iHIHKATOPIB ¥
pO3YHHAX KHCAOT 1 myTis, [lari nocaimpkens sanumits ¥ pobo-
YHIH 301THT V BATTAA TahIHIIi.

Homep Liio
saepanus | [0 PoOWM? cnocTepiranu? | DWCHOBOK
BucHoRoE.

a MICYMOBYEMO BHBYEHE

« Boga — ue xiMi4HHO akTWMBHA pe4Y0BKHA, AKa BCTYNAE ¥y B3dE-
MOOID 2 OKCHMOAMKM METaNnYHMX | HeMeTanivHMX enemMeHTIB.
YHacnigok ezaemonii BOAWM 2 OKCWAAMKW YTEBORIOKTLCA ria-
paTu eignosigHUX OKCWAIB.

o Oxcuan metaniyHux enemMeHTiB DearyoTs 3 BO4OK 3 yTEO-
PEHHAM rigpartie, WO HA3WMBAKTLCH OCHOBAMIK, A PO3YMHHI ¥
BOAI OCHOBW HA3WBAIOTLCH AYranmi.

« Oxkcuan HeMeTanidyHHMX eneMeHTIB pearyioTe 3 Boaow 3
YTEOPEHHAM rgpaTie, Wo HA3MBAKTLCA KMCAOTaMH.

e KWCnoTu Ta nyri MOXHA PO3PI3HATKA 3a aMiHOK 3abapBneHHA
IHOKKATOpPIB.

w SABJAHHA 04 KOHTPOIND) 3HAHD

1. YcTaete nponyweHi cnoea, wob Brpas cTas 3aBepLUeHHM,
OcHOBW YyTBOPKIWOTLCH BHACNILOK B3aemodli ... | ... .
Nyru aminooTe 3abapenedds dedondTaneivy Ha ... .
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2. Hanuwite dopmynu rigparie okcugie i BignoeigHKy IM OKCK-
nie 3a ix Hazeamw: Bapii rigpokcua, oprodocgharHa kwecnoTa.

3. MoACHITL, AK 3MiHATE 3abapBneHHs PO3YMHK iHAWKaTOPIB,
AKLWLO X 00aTH A0 KOXHOMO 3 rigpaTtie OKCHMAIE 2aBaaHHA 2.

4. HanuwitTe NpoaykTk peakuiin i noctaeTe koedilieHTn:
a)Ks0+H20=;6)CO2+H0=.

5. Bam BnOaHO pO34MHIK HATRINA rigpokcKuay Ta CyNLhaTHO! KMCNOTH.
MNOACHITL, AK EKCNEPUMEHTANLHO BCTAHOBMTH KOMXHY 3 DEYOBKH.

6. Y po3uwH HiTpaTHO! kMcnotu macow 140 r, 3 MacoBO 4acT-
kow kucnoty 0,4 aponunu soay o6'emom 260 mn. OB4mMcniTh
MACOBY YAGTKY KMCNOTH B HOBOMY PO34MHI.

7. Bam BUpoaHo po3duHK: kansuin rigpokcuny, oprodwocdartHol
KMCNOTK A HATRIA xnopuay. MNOACHITL, AK eKCNepuMEHTANLHO
BCTAHOBWTK KOXHY 3 PEYOBUH.

8. MapuwHag ona mMapuWHYBAHHA NOMIOOPIBE rOTYIOTE 3a TakKm
peuentom: eoga macow 1300 r, narpih xnopwg — 60
uykop — 80 ri ouer macow 100 r, 3 MacoBOK 4YaCcTKOW OUTO-
BOi kMCNoTK 5 %. O6YMCNITE MACOoBI HACTKWM KOXHOT peYOBUHK
B TAKOMY PO3YIHI.

§ 25. Npobnema YuCTOT BOOM.
OxopoHa Boaoim Big 3a0pyaHeHHRA

;é_— OnanyBaBLK L0 TEMY, BH 3MOXeETe:

o POIKpUBAMU IHAYENHA YHCTOI BOJM I8 EKHUTTENIATh-
HOCTI OpPraHisMiB Ta ouiniosami NIKOAY, AK0] 3aBJa0Th
KHCJAOTHI JOMi;

* GUCTORTIGEAMYU CYAINCe A TIPO BILTHB i LTBHOCTI TI0HHHA
Ha 9HCTOTY BOJOIM i X oxopoHy Bij 3a6pyaHens;

« guxopucmosysamy HadyTi 3HAHHA i HABHYKH B oGy Ti i
A7t 30epeikeHnd 30POR'S TA JOBKLILIA.

BukopwuctaidTe Beck CBill O0CEBIO 3 NOBCAKOEHHOrO MXWTTA,
d TAKOX 3HAHHS 3 Npupoao3adaecTea, Bionorii, ocHoB 3popoe’s
Ta PO3KPUATE 3HAYEHHA BOOW ONA XWUTTA Ha 3emni.

SHAYEHHA BEOOM. Burgaoun 0w TeMy, BH O3IHAHOMHIHCA 3
FHiKEl.-TI:-H(}Bf} JJI4 TLIaHeTH JemMad PEHOBHHOK — BOJAOK). Bu
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3HACTE TIPO TOMHpPeRicTs i B mpHpoal. Apidmi kpamrt BomM € B
MOBITPi, 8 KOMH TYMaH OrOPTAE Bech NMPOCTip, ¥ OPHPOI TAHYE
TaemMungril Hactpiit, [lepemns secenkosx G6aps — me BiTUYTTA
eCTETHEHN MPHPOJIH, TI0B 93aHe 3 icHYBaHHAM Boa. Yacto BaRMKy
BH HACOJOMAYETECA X000 HA TMUKAX, KATAHHAAM HA KOB3a-
HAX — SHOBY A TAKH 3aB/IAKH YHIKATLHOCTI i€l peUORHHN.

Bu pike sHacTe mpo Te, MO BOJA BXOAHTH 0 CKAAAY BCIiX
KTITHH oprafisMy mo uad. Bograodac noHa € cRAAIOBOIO Ki-
TAH TBapaH i pocawun. Cokd poCAHH — Ie BOAHI POIYHHH
MOKHBEHHEY PEYOBHH, BiTAMIHIB TOIIO.

Boga — pamiwpe jukepeno eHeprii, cCHpOBHHa /A TIpPO-
MHCJIOBHX MpOIeciB, KOMIOHEHT po3unHiB. Boma € 9uH-
HHUKOM, 1[0 BILTHBAE HA KAIMAT He TiTbKH OKPeMHX TEPHTOPII,
a i yeicl mraneTH. 3 BHKOPHCTAHHAM BOJIH 0B d3aH0 Hesmiy
TEXHOJOTIYHUX TPOIecis, OVAIBHHITEO KHTJAL, YVTBOPEHHT
mopia i MiaepamTis,

Anonewrrit yuenmnit M. EMoTo IpHCBATHE BHBYEHHD BIAC-
TABocTel BoAK Oarato mpams (2002). Bin gocmiams, mo 3xaT-
HIiCTh BOJH NEPEXOIHTH 3 PiIKOrD cTaHy V TBEPIHH IMOACHIO-
€ThCHA YTROPEHHAM chelfidigroi cTpyeTypH. Boaa v Teepmomy
cTaHi € CTPYKTYpoBaHowo i, 3a nanmyvu M. Emoro, xapaxTepu-
3veThed indopMalliiino-eHepreTHYIHHM IIoJIeM | TaM aTTH, AKY
OTPHMATH KPUCTATH JLOAY 3 piakol hasm.

Ha Boay BILTHBAIOTE 30BHIMHAI YHHHWKH; HACTpiH mmojei,
MY3IMEA, 3BVEKH TBApHH, NRiTiHEA pocanH. Bin nux 9uHHAKID
3ANeXUTE PopMa KpHCTATIE roaAu (puc. /9). | 9uM mpasnie-
Hima 114 popMa, THM YHCTINA Boja H JeTIIe 3acBOI0CThCA 0pra-

Puc. ¥9. KpHucTad BOIH, M0 VTEOPIUTHCA L] BILTHEOM PiZHHX
THHHHEIE
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HiaMaM¥ Ta HABITH TLTIONE fic Ha HUX., OMiHOnYH 3HAYeHHA
BOH AK HAHBaAKTHBIMIOTO TPHPOIHOre GaraTcTsa, QpaHmysb-
K nuckMenAEnK A. e Cenr-Exawonepi micas: «..He Moxma
CKA3ATH, M0 TH HeoDXigHA g JKWTTA: TH caMe kuTTd. Tr Haii-
Oimepme HATATCTBO Ha CBITis.

KucnotHi gouwy. 3abpyaHerna BoH BTG YBaeThCA He TLTBKH
Yepes BHKHAH TPOMHCIOBHX MANPHEMCTE De3Mocepenbo ¥
BOJIONMHE, a 1 Yeped BHKHAH B atMocdepy. Bam yire pizomo, mo
B arMocdepi abupaoThea OTPYIiHI rasn, POSYMHHI ¥ BOJI,

@ HazgiTk, SKi L& rasu.

Tari purWIH OVBAOTE 9K TPHPOJHOTO, TAK | MTYYHOTO
noxojennsa. LlpupoamuMe gaepenaMi MOTPAILIAHAA CVIb-
dvp(1V) okcuay B arMmocdepy € BYJKAHH, TicoBi mOMmewxi,
saropanHa Topdonam. Hitporen okcHAH YTBOPIOIOTBCA MiT
qac TPO3H W I0B'A3aHI 3 eleKTPHYHUMH PO3PAJIaMH B aTMO-
cchepi. Ilpu nbomy yrBOpioeTecd HiTporen(11) oxcug NO, axuit
32 HAABHOCTI KHUCHID OKHCHIOETBCA A0 HiTporeH(lV) oxcmmy
NOs. [JlocTaTHRO BeTHEA KiTBKiCTE HITPOTEH OKCHAIR TIPHPOT-
HOTO MOXOA&EHHA BEII0Y9acThCA B DioXiMiymmit komoodir 3as-
JAKH HAABHOCTI B IPYHTAX MiKpoopranisMie, Hanprakaag Oyis-
BoukoBUX HarTepii,

Cymedyp(1V) oxcHI yTBOPIOETRCH MiA 9ac CHATOBAHHA
HadTH, BYTLIIA H Ma3yTy AK TPOAYKT BHAOOYBAHHA KOJXBOPO-
BHX METANIB i cyIbhaTHHX Py, MeTATYPriliHHY, TEKCTIILHAX,
HiTpaTHHX | cybhaTiux supobuanTs, Hitporen oxenan srji-
JATBCA BHACTIAOK peaknii as0Ty 3 KHCHeM ¥ JIBUTYHAX BHYT-
PINMHBOTD 3TOPAHEA Ta KOTIAX.

Ilin 9ac punaganadg QOB I Ta3d 323HAOTE NeBHAX 3MIH.
Cyaedyp(IV) okcun oxucHIOETRCA 10 cyabdyp( VD) okcugy.
Obfwasa 3 BOAOK YTROPIOIOTH KHeaoTH. Ile Momaa mogaTh
CEeMaMu

S04 —» SO3 - H2S04
SOy = Hy505 — HS0,
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HitpaTna i RiTpHTHA KMCIOTH VTROPIOIOTECA B aTMocepi
Bin Baaemogmii wHiTporen(1V) okcway 3 BogAHOW mapoio ado
BOJIOT0.

KuconoTai gomi BIIHBAIOTE HA 370-
poOB’a mojel, Ha POCTHHHICTE | TBAPHH-
HHH cBiT. KHCIoTHEe cepeloBHINE BOJ
pIYOK, 03ep, CTABKIE HETATHEHO BILTHBAC
Ha TBAPHH ITX BOIOHM i HA CYXOMYTHAX
TBAPHH, M0 KOPHCTYIOThCA HAMH. Taki
MO PYHAYIOTH 3aXHCHY TUTBKY JTHCT-
KiB, SHAKYIOTE CTIHKICTh POCITHH [0 Mik-
POOPTaHiZMIB, TPHOKIB, CTIPHYHHIOWOTE iX
3arHOeNTS (puc, 80). 36MTOK BT KHCIOTHWX JIOMIB /T4 €Bponeii-
ChEMX Jicie oninoerbed B 118 mun M3 gepesnnu Ha pik. ¥ po-
JEaHICTh HATATBOX CIMBCBKOTOCTIONAPCHEHX KYABTYD SHILKY-
€ThCs Ha 3-8 %0 YHACHIOK VITKOAAKEHHA THCTA KHCTOTAMH.

PyifyioTeca He TiNBKH BOJOHMMINA, a I TPYHTH, MOKPIiBI
OVIMHEKIB, TaM ITKH KVIBTYPH i apXiTeKTYPH, BHPOOH 3 METATY,
Kercmorri gomi pos'inaors gaku, hapOu, CHHTETHYH] 3¢ THAHHA.

3abpyaHene KHCTOTHHMH BHEWIAMH NOBITPA 3aBJAC 1TKO-
JH opra"iaMy JofuaH. Biuxannda Bomororo moBiTps, Mo Mic-
TATE cyaeyp(V1) i mirporen(lV) oxcumn, gyxe Hebeanedne
JLTA JE0fiel, Mo XBOPInTE CEPHeRn-cYTHHHHMHA H JereHeBHMH
saxpopiosanaaMi, 1l oxengan morano BOAHBAIOTH | Ha 3A0po-
BUX miojeil. BorM MaioTh KaHmepoTeHHY [Ail0, 3yMOBIOOTH
XpOHIYHI OPOHXITH, TBHIYIOTE CMEPTHICTE,

Hs 6opoTEOH 3 KHCTOTHHMHE JOIAMH TOTPIGHO CKepyBaTH
SVCHILIA Ha SMeHIIeHHA BHKHAIB PeYoOBRHH, 100 CHPHAKTH
YTBOPERHI0 KUCI0THRX okenis, ToMy neobxigHo BeTaHoRmO-
BaTH (PLIBTPH A OYUHINEHHA rAa3yRaTHX BUKWIIB, VIIPOBAJIKY-
BATH HOBI TEXHOJIOTIT, 32CTOCORYBATH AMBTEPHATHBHI JUKepeTa
eneprii, TpHBOKHNM € Te, MO MepeBazkHa OiIbIICTE BAPOHHH-
KiB ﬁaﬁn}r:ﬁi bi () npﬂﬁﬂeym KACJIOTHHX OB,

Otixe, ans 30epeskenHd KUTTA Ta 3I0POB'A T0Aeil Heod-
XiTHO COOMKHBATH YHCTY Boay. OaHax 4icTa Boja B OpPHPOTI
sycTpidaeTeea Avixe pinko. Ilpocouyiodncs kpiss mapH rpyH-
TiB, BOHA PO3YAHAE GaraTo cofeii i MicTaTs gomimin, Tomy,

Puc. 80. Hacorigem
KHCIOTHHE JOMIE
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SAMEKHO Bijl CIIOKHBYOTO MPHIHAYEHHA BOIH, BHKOPHCTORY-
0T pisHi cTIOCO0H i OUHIMenHs.

OxopoHa BOAOIAM Bl 3ABPYOHEHHA. HunHi momuEa 4YacTto
CTOITE TIEPEST npnﬁﬂemmn, MO BUHWEIH BHACHINOK 1i Hegba-
JOTO CTABIEHHA 70 BOAH AK A0 HAHOLIBIIOTO TPHPOTHOTO
GararcTa. Ak i sabpyaaeHaa atMocdepH, BogoiMIa 3abpy-
HIDIOTRCA TIPHPOIHAM | MTYIHAEM MLTAXAMH.

Hpupodue aabpyduenna — ne cTikavAA ¥ BOAOHMH J0NI0-
BHX (KHCIOTHHX) i TATAX BOJ, HABOJAHEHHH, N0 COOCTepira-
IOThCA Bl 31HB, AKI 3MHBAOTL Hepern pivok, HAHOCATE MY
i3 rip, monis, ayrie. lle i pemrTKE BigMepIUX TBApHHHNX i
POCTHHHHEX OpraHisMiB.

HacaigkoM wmyyunozo aabpydnenna ¢ CyCKanH:A Bigxo-
JIE OPOMHCIOBHY IANPHEMCTE | HACENEHHY NYHKTIR V NpH-
poaai sogoiiMu. Lle copuunmoe ssinu dismaany i xiMivymmx
BIACTHBOCTEH BOMH, 3VMOBIIOEC HEIPHAATHICTh I BHKOPHC-
TaHHA AK ¥ TOOYTI, TaK i B IPOMHCTOBHX MacmTabax.

['nobarsHomno npodaemMoio ¢ sabeanedyeHHa HATEKHOI Kimb-
KocTi Ta axocti Bogu. Hectaua npicuoi soam abo mAmaexa ii
AKICTh, HEBLAMOBIAHICTE BOJHHEX JAKePe] HOPMATHEHHM BHMO-
raM CHOpHYHHHIH 3POCTAHHA 3aXBOPIOBAHOCTL JAOJIeH, 3ary-
Gens pabu, maankToHy. ToMy 3 MeToo 30epeimkeHHa Ta paifio-
HAJBHOTO BUKOPHCTAHHA BOJHHX pecypcis HeoOXiTHO 0X0po-
HATH IX Bif pisnux puain 3abpyaHeHb.

Oxopora Boj mepenbadena BomamrM komekcoM Yxpainu
(22.05.2008 p.). I'masa 20 nsoro xofekcy Mae Haasy «OxopoHa
BOJI BijT 326 PYAHEHHA, 3acCMiYeHHA | BHYePIIAHHAS,

Omke, T 0xopoHO0 800 POIYMIIOTE T KOMILTEKC 3aX0-
IiB, CITPAMOBAHAX HA 3a000iranaa il yeyHeHHa HacTiARin sabpy-
HEHHA, 3ACMIUYBaHHA Ta BHCHAAeHHA Bom. Bomw sabesnedyiors
Po3poOKY METOIE | 3acobiB OTAITEHHA BOTH, KOHTPOIO T AKOCTI.

Y npupomi Eiﬂﬁ}FE&ETbEH MOCTIHHHH Koaoohir BoaH
(puc. 81). 3apaaxu cona4niii eneprii Boja i3 sanacis CeiTo-
BOTO OKeaHy YACTKOBO BHOApPOBYVEThed. OX0M0/KVIOYHCE,
BOHA MOTPaTiAe 3H0BY ¥ BoAH CBiToBOro 0KeaHy Ta Ha CYIIY.
Boa cyiri BOHPAIOTECA POCTHHAMI, BHKOPHCTOBYIOTHCH TBa-
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Janacu BoaM
B CHIrax i NeOA0BEMKax

1O

KonneHcawia

~ 3anacw BogM
B aTMocoepi

Tpancnipauis

IHdinkT |;1-1u.ir|. aanacy
o o = NPICHHX BOA
FDYHTOEMX BOL y
- 3danacu Boau

iy e R, E OKEaHax
YT AL, Y
PMT0B1y g p

Janacu FpyHToBKX BOL,

Puc. 81. Komoobir Bogn B IpHPOTI

pAHAMHU H Awauaco. [lpogyveraMi AHETTEAIAIBHOCT] KHBHX
OpraHiaMiB € ByTJIeKHCTHH Tas i roga. ¥ pigkax BoaooOMin
BiT0VRaETECA 3a eKiTbKa AHIB, 4 B OpPra”isMi MOAHHH — 3a
NekiTbKa TOJHH,

Ilig wac xomoobiry Boja MepeHOCHTE TEILTD, POIYMHAE OpH-
POHI CTIOMYKH, YacTKOBO PYIHYE TBepAy OO00JOHKY IVIAHETH.
Bona sabeaneuye cepeoBHINe iCHYBAHAA BOJHHX OPraHiaMin i
POCITIH, AKi BHPOOIIAINTE KHCEH | IOMOBHIOINTE HIM aTMochepy.

[Ipupomni BoJOHMH MalOTh 3JATHICTE A0 CAMOOYHINEHHA.
Onnak 114 3/aTHICT 3TeKHTh B HaraThoxX YHHHAKIB: 00'eMy
PIHHOTO CTOKY, MBHAKOCTI MOTOKIB, XIMIYHOTO CRIATY BOJH, i
TeMIEpATYPH TOMO. ¥ HACTIAOK PO3BHUTKY Pi3HAX raayael npo-
MHCJIOBOCTL, TpPaHCHOPTY, aBiamil, cLTECEKOTO TOCHOJAPCTEA
NPHPOAHT BOAOHMH BAe He MOMKYTE CAMOOYHINATHCHA, TOMY
MOTPIOHI MTYIHI CTIOPY/A T4 OYHIEHAA BO/TH.

OunLiEHHA BOOW HA BOAOOYMCHUX cTAHLIsSX. Boxa, 1o Bixko-
PHCTOBYETRCA JIIA MPHTOTYBAHHA DRI H 1mTTd, Mae OyTH Ho-
a0aBJIeHa TPYOHX HEPOSYHHHAX JOMIITOK | MiKpPOOIB, A1 MOKYTH
COPWYHHHATH PISHOMAHITHI 3aXBOPIOBAHAA a00 errigeii.
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TEMA 3

MpuvrapaiTe, AKKMM CnocoBoM poaainAlTe CyMili, WO MICTATL
HEPOSZ4MHHI PEYOBKMHW. 3anpPONOHYIMTE CBOK CXEMY OHWLLIBHHRA BOAM.

Ounmensd BOJAH BiJi HePOIUMHHHX AOMIMOK 3AiHCHIOITE
maaxoM 1i gidemorosanna 1a grizempyeaina. Hactymnii etan
OYHIIEHHA TOJATAE B To30aBIe ] BOIH XBOpoHOTBOPHAX Hak-
Tepiii. 3 M€ MeTO0 BOAY 030HYIOTH, XAOPYVIOTE, 00pobaI0TE

IBTpacioIeTOBHM BHIPOMIHIOBAHHAM.

[ o9uImerHa BOIH Bil po3YHHeHHX Y Hill peYOBHH BHKO-
PHCTOBYIOTH Repezonky (ducmurauio). Lleit nporec suificHio-
I0TE B EMeKTPHYHNRY JHCTHAATOPAX, Heperinaux kyoax. [loaba-
BHTH BOJAY AEAKHX AOMINIOK MOKHA KHITATIHHAM, BHKOPHC-
TaHHAM PEYOBHH, AKI YTBOPIOIOTL 3 HAABHHMH V BOAIL TOMITI-
KaMH HEPOIYHHHAI CIIOMVKH, 1[0 BHIAJAITE B OCAT.

Bupuupmm temy <«Bomas Ta sailficHMBIIH eKcKypcilo Ha
BOJAOOYHCHY CTAHI[II0, BH 3MOMKETe OIIHATH, AKY HE3PIBHAHAY,
NOPIBHAHO 3 iHINHMH PeYOBHHAMHE, POJL BITITpac BOAA B KHTTI
mofel, chopMyBATH HABHYKH A0AHIHBOTO TOROUKEHHT 3
BOJIOI0, PANIOHANBHOTO i BHKOPHCTAHA.

5 MIACYMOBYEMO BHBYEHE

« Boga — ue 3emde BaraTcTED, AKOMY NPWUTAMAHHI yHiKANLHI
BRACTUBOCTI: 3a NEBHUX yMOB nepebyeaTty B pigkoMmy, Teep-
OoMy 1 ra3yeartomy cTadax. ¥ kpucTtanidHOMY CTadi Boga
Bonogie iHpopMauilHO-eHEPreTUYHMM NONemM | nam'aTTio,
AKY OTPUMAN KPUCTAaNK Neoay 3 pigkoi daszn.

« 3abpyoHedHs soaW BiNOYBASTLEA TAKON Y4EPEe3 BUNAOAHHA KWUG-
NOTHKX OOLLB, AKI BNAWMBAKITEL HA 300P0E A NINAEK, Ha POCNWHHICTE
| TBAPWMHHME CBiT. Taki Aowi pyRHYIOTE FpYHTW, Nokpieni ByoMHKIB,
MAM ATKW KyNETYRK A apxiTekTypu, BUpoGK 3 MeTany Towo.

¢ MpupogHe 3aBpygHEeHHs — L@ CTIKAHHA Y BOAOHMKM O0LL0-
BUX (KNCNOTHKMX) | TANKMX BOA, HABOQHEHHA Bi 3NWE, WO HAHO-
CATL MYN 3 Fip, NONIB, NYrie | PELWTKK BIGMEDNWK TBAPUHHMX i
POCNHUHHWX Opradiamis.

s liTtyyne 3abpygHeHHs BinbyBsacTLCA YEpEsa CNYCKaHHA Big-
XO4OiB NPOMUCNOBUX NIANPUEMCTE | HACENEHWX MYHKTIB Y NpK-
pogHi Bogoiimik. LUe cnpydvHAE amMiHKM DidnyHmnx | xiMidHnx
BNACTUBOCTEN BOAMW, EMKNTWMKAE HENPWAATHICTE 11 40 BMKOPWG-
TaHHR B NobyTi, ¥ NPOMUCNOBUX MacluTabax.
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Bona

L]

Ana NnpMroTyeadHA ixi, NMTTA BoAa mMae BYyTH YMCTOW, ToMy T
O4YMLLAKDTE HA BOAOOYWMCHMWX CTAHLLAX.

Oxopoxa B0 — UWiNWA KOMNNEKC 3aX00iB, CNPAMOBAHMX HA
3anoBiraHHA W yoyHeHHA Hacnigkie 3abpyOoHeHHs, 3acmivy-
BAHHA Ta BUCHAaXEHHA BOL.

Boga — ue npupogHe BaratcTeo, ToMy noTpetye GepexnMeoro
i pauUioHanNLHOMo NOBOLKEHHR Ta BUKOPMUCTAHHS. Toil, ¥xTo Haby-
BAE TAKMX HABUYOK, HABYBAE enemMeHTiB BNacHol KyNsTYp.

w JABJAHHA T4 KOHTPOTIO SHAHD

1.

OnunwiTe, AKOI WKOAW 3aBAAKTEL NIOGWHI, POCNKMHAM | TBADK-
Ham 3abpyoHEHHA BOOOHM.

Hanwwite dopmMmynK OKCKHaie, WO pearyioTe 3 BOOOW 2 YTBO-
PEHHAM KMCNOTHWX OOULIB.

Hazeite Bigomi Bam cnocodun O4YULLEHHA BOOM HA BOOOOYWG-
HWX CTAHLAX,

Cknagite poanoeigs Npo NPMpPOgHI Ta WTYYHI YMHHKMKK 3a-
GpyOoHeHHA BOAM.

MOACHITL NPOLECHK, WO CAPUYUHIOK T YTBOPEHHA KMCAOTHKMX

Oouis.

. Cynedyp(Vl) okcua macow 40 r posdynHdnin y Bogdi ob'emom

100 mn. OBYUCNITE MACOBY YACTKY YTBOPEHOT KMCNOTH B PO34MHI.
Bam BnpaHo poaqduHW: HATRIA rigpokcuay, HITPATHOI KMCNOTHK
Ta Kanii xnopuay. NoACHITL, AK A0CNIAHKM WAAXOM BUABUTH
KOMHY 3 HIX.

# MOCHIKYEMO BIIOMA

1

Moknagite y CKASHKY TPKW YaiiHi noxkK uykpy. Jonwidte 50 mn
BOOW A peTensHO po3miwainTe noxkow. Lo cnocrepiraere?
HK MOXHA BWABUTW HAABHICTL UYKDY B PO34KHI?

. MepenuiiTe po34MH y METANEEBY YalLKy i HArpiBaiiTe Ha cnaGrkomy

BOMHI A0 NOBHOMO BMNapeadHdHs sogn. Ulo cnoctepiraete?
MoACHITL, A0 AKOT FPYNK HANEXATL CNOCTEPENYBAHI ABMLLLA.

HanwiTe Ha aHO 4alHWKA BOOW A NPOKKN'ATITL 11 BAPOAOEXK
J-0 xB. [ToKK BOga OXONOAXKYBATUMETLCH, BUrOTOBTE inkTp
3 gatv 41 mapni. Ana ysoro Bi3bLMIiTe NIAKY, NOKNaaiTe Ha 1l
oTBIip XMYTUK BATK Tak, Wob soga, sxky Gynete dinsTpysaty,
HE 3MOorna NPOCOYMTHMCH No3a eaTo. Akwo x dinkTpyeans-
HKMM MATEpPIANOM CNyryeatvume mapns, cknagite il B 4-6
liapie i noMIcTITe ¥ Nikky. [na ginkTpysaHHA B A0MALLHIX yMO-
BAX BUKOPWCTAWTE YWMCTY CKNAHKY i nilky 3 dinkTpom. lNpo-
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TEMA 3

KMN'a4eHy B04y HANWBAWTE HEBENVMKMMK NOPUWIAMK NO BCTAB-
neHiid 3amicTe CKNAHOT NanMYKK YarHin noxui. 3akiH4WMBLlKn
iNbLTPYBAHHA, YEAXHO PO2MMAHLTE, WO 3anvuMnoca Ha dinek-
TP, | BOAY B cknsuui. Lo cnocrepiraete? MNMoacHite cnocrte-
pexXyBaHi ABMLLA.

NMOBTOPEHHA U Y3ATANTbHEHHA TEMM

«BOOA»
3afimae npubnuzno 4/g
Boaa — piavha, APSERVS eI i Bsssmonina
fes sanaxy Ta B OpraHiami MoHA: B embpi- OKCHIAMM HeMETE-
cmaky, Gea- OHi — 97 %, ¥ HEMOBNATH — R e

SapeHa, npozopa. ! 6, AOPOGNOT MOAMHY — COs + HoOz= HoCO4:
MycTuHa BOOM 60-65 % sopu. Bona e ckna- P.0s + 3H:0 =

cTaHoBMTL | MOBOID KAITMH POGAMH | TEApMH,  _ 2H4PO 4
1 r/cm? npn Tew- ripChkux Nopig i Miepanie S o g
nepatypi 4 "C, OKCHAAMM MeTaniv-
KNtk npy Tem- ® TR 5 Hix enementis
neparypi 100°C, % 8 N T © Ca0 + HaO = Ca{OH)z;
3amepsaenpn 05 w0 eoll & S Naz0 + Ha0 = 2NaOH
0°C. Henposo- S5 (M0 BOBAY (S E o i
AWTh ENEKTPKY- O X * = ocHoBH —
HOTO CTRYMY g BOOA — € rigparTe okcuzgie
PO3IYMHHWK
Po3wuH = po34vHHKE (BOAA)
+ pO34YMHEHA PEYOBHHA. e

PozuiH — oqHOpigHa cue- BOgM: .
Tema, AKa CKNagacTeca 3 1) BIACTOIOBAHHS;
PO3YMHHUEA TA PO34MHEHDT 2) pinsTpyEaHHS;
i YOBMHM 3) XxNOpyBaHHS,
105° . ' O20HYBaHHA;
40 Macoeoio 4acTRON poO3Hu- YBaHHA,
2 HeHoi pe4oBlHKn W Hasmea- 4) AUCTUNALIA
KOTh BIOHOWEHHA MacKH LiEl
DEYOBMHU 10 MACKH PO3YMHY:

Bynoea
MOASKYTH
_ m{pe4oBrHK)

m{po34mHYy)

m{po24KHY) W

M{pPEH0EMHK) = 100%

100 %;
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Bona

—

-

|i dHayeHHA BOAOM | BOOAHMX PO3YUHIB |

i

Boga — pe40BMHA 2 YHIKANL-
HUMW BNAcTMEOCTAMK. Boxa 3a
NeBHKX yMOB MoxXe nepebysat
E TPLOX arperaTHWxX CTaHax.
Mpoco4yioYrcE Kpizk FOYHTH,
YTEOPIOE PO34HMHW, AKMMK XNB-
NATLCA POCNMHM Nig 4ac pocTy W
po3edTky. Boga — HE3MIHHWIA
KOMMOHEHT i, HANoie, € niky-
BANLHWM Ta iHdOopMaLiiHO-
eHepreTM4HKM 3acobom, crpo-
BWHOK ons Saratbox NpoMMc-
NOBWX NPOLUECIE; KOMNOHEHT,
LLO BNNWMBAE HA KNiMAT.
3abpyauenHa Boow eigbyea-
ETLCA HEPES BUNAAAHHA KWNC-
NOTHWX O0LLIB, CTIKAHHA ¥
BOOOWMK OOWOBWX | TANKMX BOO,
HABOAHEHHS, WO HAHOCATE 3
rip, nonie, Nyrie Myn | peLTKK
BigMepnix TBAPWHHKWX | POCNKWH-
HWMX OpraHiamie, CrNyckaHHa Big-
X0OOiB NPOMUCNOBMX NLANPM-
EMCTE | HACENEHWX MYHKTIB Y
npupogHi eogoimun. OGos'as-
KOM KOXHOMo rpoMagaHuHa Ta
OEQXABK € OXOPOHa BOOOWM Big,
2abpyoHeHHH

Bignoeigi po 3anav

§18.8 6.4.
$19.9. 204 T,

§22. 9. w(H) = 11 %, w(0) ~ 88,89 %
§ 23.9.0,09 2609 %.

§ 24 6. 14 %;

—

Po3vyHHH MaloTh BENWKE 3Ha-
YeHHs B npupogi, nodyTi, cink-
CbKOMY rocnogapcTei, NpoMnc-
NOBOCTI. 3 PO24WHIB ¥ NpUpoa-
HMX YMOBaX BMKpUCTANizyea-
NUCA MiHepanwu. ¥ cinbCekomy
rocnogapcTei ONpUCKYOTh
aepeea i kywyi eig rpubroemnx
FEXEOPIOBAHL PO34KMHAMK DyH-
riumaie, NpoTK 3acMiYeHHA
TpaeamMu — po34rHamm repbi-
LMOiE TOWD.

JacBOEHHA ki, Barateox nikie
y MIOAWHWA Ta TBApWH Binbyea-
ETLCH YEpE2 YTEOPEHHA B IXHIX
OpraHiZMax BOOHWX PO34MHIB.
BurotoenexHs nikie einbyea-
ETLCH 24 Y4acT PO3YKHIB.
PO341MHW 3aCTOCOBYIOTE Nig,
yac oOpobku paH, ona Nonoc-
KaHHA ropna, onda npuroTy-
BaHHA WimowWwmMx Hanoie. Yci
PEYOBMHI ANA OEMOHCTRY-
BEaHHA i BUKOHaHHA nabopa-
TOPHWX OOCNIGB Y XiMIYHIA
nabopaTtopii BWKOPUCTOEYIIDTL
y BUINAOI pO34MHIBE

o m(H) :m{0Q)~1:8,

8. 3,9 % NaCl, 5.2 % nyvepy, 0,32 % onry.

§ 25. 6. 32,67 %
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MPEIMETHHI HOKAKYHE

A
ArperaTHuii cTan 35
ATom 47
ATonMHA OTHHATA MacH h2

b
birapHi cnoaykm 76

B
BanerTHicTs 73, 74
BimnocHa aToMHA Maca 53
— MOJTCKYIAApHA Maca 80
BractueocTi dpizmani 34, 64

— xiMiuni 35
Boaa 146
T
lopinaa 124

— MeTame 124

— HeMeTamie 122

— yMoen 131
I'pyma 59

i\

Huctinania 42

E

EnexkTpor 47
ExeMenT XiMiunmii 48

3
JaroH afepeReHHA MACH
peuoerH 110
Samizo 96, 98

Tamerc 70
Inpurarop 157
[HepTHI eneMeRTH 58

K
Kartamizatop 117
Kucenn 107
Kucaora 158

170

Krnacudikamia petosua b4
— XiMITHHX cIeMCHTIE D5

Koedinient 72,112

Koxoobir 136

J
Jyr 158

M
Macoea vacTka caeMenTa 81

— — poOaTHeHOL peToBHAN 152

Maca ememenTta 52
Matepiax 33
Monecryaa 62

H
Hetrtpor 47

0
Onunopigaa cymim 40
Orncuenas 125
Oxcuaa 127
Ocuora 157

I
Ileperonka 43, 166
IMepiog 57
[lepiogmina cHcTeMa
XIMITHHX cneMeHTIE 56
IIpocra pewornHa 63
IIpoTton 46

P

Pearenr &8
Peaxris, B8

— posrmagy 119

— cmoayviacHES 127
Pesrosuna 32
Pirnaana ximivae 113
Pozmum 152

C
CrnagHa peuoerHa 63
Croorvra ximimaa 62



Cymim 39 X

CxeMa XiMivHOI peakmil 88 NiMiuHail eeMerT 48
o Nismiuna dopmyaa 71

NismivHe aprme 88

Dizsrae aeune 69 5 o i
XiMmiuHi BIacTHBOCTI 35

Dizwani nacTueOcTi 64
DopuyaeHa oquEAE 71 A
Dorocuares 136 HAapo aroma 46

TEPMIHOJOTTYHIIH CTOBHHK

Amonm — malifpifuima eXeRTpOHSHTpATEHA TACTHHEA PETOEHHM,
SIKA CKRAAIAETRCA 3 MOAWTHEHO 3apPAUECHOTO sIpa H HeTaTHEHO 2apd-
TECHHX CACKTPOHIR, M0 PYXAINTRCA HABKOI0 HBOTO.

Amomua odunuus macu (a. o. m.) — ne 1/o Macu atoma Kapiio-
Hy-12, o ucensHo gopieHie Maci atoMa ligporery, — 1,66 - 10-24 1,

binapyua cnoayxa — cUOIVEA, YTEOPCHA JEOMA CIICMCHTAMIA.

Baaenmuicms — BIACTHEICTL ATOMIE CIIOTVIATHCS 3 TICBHWM THC-
TOM TAKHX CAMIX afo iHIIHY aToMiB.

Bidnocra amomna Maca — “HCIO, SEC TOKA3YE, V CRIMTBKA pasie
MACca aToMa exeMeHTa OLTEma Bix 1 /15 Mack atoma Kaphory-12.

Biguocna MOJIEKYARPHA MAcCa — THCIAD, AKE TIOKAZYE, ¥ CKUTBEH
pazie Maca MeBHol MoIckyan Ginsma six 1/12 Macw atoma Kapdony-12.

Biduocua ghopmynvna Maca — THCI0, AKe TIOKARYVE, ¥V CKITLEN pasis
Maca hopMyIEHOT ofHHEAI Hlrema Bix 1/ Mack aToma Kapfomy-12,

Baacmusocmi peMosun — 03HAKH, 32 AKHMH DETOBHHNE TOIOHI MK
cofom abo BiAPIFHANTECA OTHA BT OTHOI.

Topinxa — pearllii OKHCHEHHA PetIOBWH, MO Eiﬂﬁ-}’BElR‘)TBEH 3 BHOI-
JIeHHAM TCILTa TA cBiTIA.

Tpynu — BCPTHEATRHI CTORNI XiMIMTHAX cNeMCHTIE.

Exexmpor — HeTAaTHBHO 3apsj#CHA TACTHHEA, MO BXOTHTE 0
CRIATY aTOMa.

Jaron zbeperceHnA MACH PEMOSUH — MACA PEUOEHH, IO BCTVITHTH
B Peakrin, JOpiEHIE MACi PETOBHH, M0 VTEOPITHCA MWICTA Peakilil

Induxamopu — peTORHHH, MO AMIHINKWTE CBOE 3a0apBICHHS T
A€ TyTis afo KHCIOT.

Inepmui ereMenmu — HCMETATITHI eIEMEHTH TOJ0OBHOL TiATPVITH
VIII rpyms nepiognTaol cHeTemu, [XHI TpocTi peToBHHEE HAZHEAKTE
IHePTHHMH b0 GIArOpPOJHHMH TasaMH.

Kamanrizamop — peloBWHA, N0 TPHCKOPIE XiMIuHI peakmil, ame
TPH MEOMY HE EHTPAYAEThCS.
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Knacugvicauia — of'eqranss of’ekTiE ¥ IpyIH afo KIacH a CIimh-
HHMH OZHAKAMH.

Koeghinienm — ticao, AEe SaTHCVETRCH meped GopMyaom abo
XiMITHHM CHMEBOJIOM | TIDZHATAE KiTBKICTE OKPeMHX MOJICKYI, ATOMIE.

Koxmnoxenwmuy — peroBHHH, 10 € CEAAJDEAMH CyMinleH, PO3THHIB.

Koaoobiz eneMenma — TcpeXiy eIeMeHTA B CEIATI POTOEHH BT
OHIEL J0 IHMmo! Wi Yac XiMITHARX TepeTEOPeHE | TOBCPHEHHSA 10 BWXIT-
HOTO CTAHY.

JymcHi eremermy — MeTATITHI eJIeMeHTH TOA0BHOI migrpym 1 rpy-
MH MepioguTHni cicTeMu. [XHI TPOCTi pETOBHHE HAZWEAKTE TV KHAMH
METATaAMH.

Macoea wacmra eleMenma (ROIHANEHHA W — <dyban-aes) —
BiTHONICHHSA MacH eJeMeHTa 10 MacH CHOMyEH.

Macoea vacmra posuunenoi pevosun (nozHavennwns W) — ginHo-
IMeHHA MACH TIEl peIoBHHH 10 MACH POITHHY.

Mamepiaau — peUoEHHH, 0 BAEOPHCTOBVIOTRCA J7I8 BHTOTOE-
MeHAS QiZMTHEX TiA, TPEIMETIE IT8 BRITKY TH EHPOOHHIITEA.

Moaexyaa — walipifimima vacTHHEA PeTOEWHH, SEa 3bepirae il
¥iMiTHI BTACTHEOCTI.

Haiinpocmima gropmyna — hopmMyna, ARii BiIT0BIIaE CMBEITHO-
IMeHHA KiTBEQCT] aTOMIB ¥ CETafl peunBHH.

Heiimpon — cIeRTpOHEHTPATEHA TACTHHEA APa ATOMA, BiTHOCHA
Maca AEoi JopieHIE 1.

Heodnopiona cymiue — cyMim, ¥ AKIH TACTHHEW PEMOBHHA MOEHA
NMoOATHTH HeO30poEHIM 0KOM alio 3a JOTMOMOTO MIEPOCKOTIA,

Hyxnowne wiucio — cyYMapHa EilbKICTE HeWTpoHIE | MpoTOHIE ¥
ATP1 ATOMA.

Odnopioua cymim — cyMimm, v ARIH TACTHHER PpeIOEWH JAvae ApioHi
If He MOEHA BHABWTH X 23 JOTOMOTO MIKPOCKOTA.

OxucHennn — XiMITHA PeakT(is B3aeM0 il PeTIOBHH 3 KHCHOM,

Oxcudy — cENATHI PEMOBHHH, YTEOPEH] TBOMA eIcMeHTAMH, OJTHH 3
AEWX — OEcHTeH,

Hepezoura (Qucmunayia) — MeTOT POFTUICHHA PIAKHE cynMimmei
HATPIBEAHHAM JI0 KHITIHHA.

Hepiodu — TOPHAOHTATEHI PAJH XIMIMHHX €MeMEHTIE, POSTATIORA-
HHX 33 3POCTAHHAM [XHIX BiIHOCHHX ATOMHHX MAac, M0 MTOTHHAKTECA
METATITHHMH H 3aKIHIVIOTLECA IHCPTHHMHA eJIcMCHTaAMH.

Hepioduvna cucmema xiMivuux exemenmis — tabmia knacudirarii
XiMITHHX eJTeMeHTIE, ¥ Ariil edeMeHTH pORTAIORAH] 33 3POCTAHHAM 3apda-
TiE INHIX g71ep (23 3pOCTAaHHAM BiTHOCHHY ATOMHNX MAC ).

HMidzpyna — TacTHHA TPYITH NEPIoTATHO] CHOTEMH.
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IMpodyxmu peaxuii (Kinyesi pevosunu) — PoUIOEWHH, IO YTEOPIO-
HITRECS THCIA Peaktlii,

Ipocmi pevosuny — POTOBHHHE, YTEOPCHI ATOMAMH OJHOTO XiMiT-
HOTO eICMeHTA.

Hpomon — TOZWTHEHO 3aPsHCHA TACTHHEA A/IPA aTOMA i3 3apagoM
F1 i igHoCcHORD Macom 1.

ITpomonne HucAo — 3aTaTbHA KUTREICTE TPOTOHIE ¥ A7PL aTOMA.

Peazenmu (suxioni pewosuHu) — PCIOBHHH, MO BCTVIAKTE V
PEARTIIED.

Peaxuii pozxaady — peariiil, mia Tac KUY 3 0HIET cRIaTHOT peto-
EHHH YTEOPIOETECA JIEKITBKA MPOCTIMAX 33 CKIAJ{0M PCUOEHH.

Peaxuii cnoayvenna — Peakilil, T Tac AEWX 3 JB0X aho Giasme
BHXITHHX PETOEBWH VIBOPHETLCA 0JHA CETATHA PeUOBHHA.

Pevoauna — Te, 3 10T0 CEIATAIOTRC izwiHi Tima.

Pevoauna wucma — Ta, M0 CEAATAETECHA 3 TACTHHOK TCEHOTO BHAY
11 Mae cTami hizAIHI BIACTHEOCTI.

Poavuun — oJHOPITHA CYMINT, MO CEIATAETRCA 3 POITHHHAEA H po3-
THHCHOD PETOBHHNA.

Cxaadua pewosuna (xiMiMua cnoayxa) — pPeTOBHHA, VIBOpPEHA
AEOMA ah0 ALTRITE XIMITHIMH eleMeHTAMH,

Cxema ximiunoi peawxuii — zamuc peariii 6es koedinienTis.

Dizuuni Aeuwa — AEWMA, T Tac AKAX He BiAOGVEASTRECH MEPETEO-
POHHS PETOBHH.

Domocunmes — MPOTEC TEPETEOPEHHA BEYTICKHCTOT0 TA3Y Ta BOIH,
MO EBiAOVBAETRCA B REJTEHOMY THCTI POCTHH, HA KHCEHR H opraHiuHi
PCeTOBITHH.

Ximiuna peaxuin (ximinne Asuwe) — NepeTEOPEHHA, W7 Tac ARHX
EIIGVBAETRCA PYHHVEAHHA OJHHX PETOBHH | VTEOPCHHS iHITHE,

Ximiuna ghopmyna — yMOBHHH 3aHC CETaIY PETOBHHE 3a J0TIO-
MOTOK) CHMBOTIE Ta iHACKCIE.

Ximiune piauanna — YMOBHIH 3aIHC XiMIiTHOL peak1lil 3a AomomMo-
o GopMyI i KoedillieHTIE.

Ximiunuii eneMenm — BWI ATOMIE 3 TTEBHHM 3apAnoM aapa (mpo-
TOHHHM THCIOM),

Ximiuni enacmusocmi peyogur — 3JATHOCTI PEUOEWH 10 XiMITHHX
MePETEOPEHE a00 BIICYTHICTE 1THX 3JaTHOCTER.

Ximin — HayEa PO PeMOEHHH, IX CEIa], OVAOBY, BIACTHEOCTI H
MEPCTEOPCHHA.

Hdpo amoma — MOZATHERD 3apAECHA CRITATOBA ATOMA, TIO PO3Ta-
IMOBAaHA E HoT0 TeHTpLL
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