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lllaHOBHI ceMUKNacHUKMU!

¥ OhOoMY HABUANLHOMY POIi BH pPOSODOUYMHAETE BH-
BUATH HAZIBHYAHHO IIKABMH OpegMeT — Ximim. YueHl-KiMik®
TOCHIAYIOTE 0ATATO PIBHEX PEY0BHH, BHIHAYAKTE IXHIN cEIamd,
BIACTHEOCTL, S3AIHCHIOIOTE DEDETEOREHEA OJHUX PEUOBHEH HA 1HOI.
Boxn BepyTe ¥YACTE ¥ CTEOPEHH] MATEpPlATiE plsEoMaHITHODO
OPHZHAYEHHA, JKIB, KOCMETHYHHX 3AC00LE, ¥IOCHOHAIITE
BHpOODHHOTEC METATIE, Jo0pHE, ODepepobRy KOPHCHHEX KODATHH,
OpoMBCIOBREX 1 mobyToBrx Bigxogis. JIOmcTEC BUKOPHCOTOBYE
OOCATHEHHSA XiMigHol HAVEH I8 DOTIOINeHEHA YMOE JETTH, s0epe-
FEEHHA OPHPOIH I08 MABOYTHIX moronias. M pme He Momemo
oblfTHcA 083 3HAHL, K1 MAE 1T HAVEA.

Ximis posEpHBAc CBOI TAEMHHIN BCiM, XTO MIKABUTECH HEW 1
OparHe SposyMiTH, IO0 TAKE PEYOBHHA, AK 1 9oMy OJHI peYoEHHE
OepeTROPINIOTEEA Ha ia1m. [T Hayka Mae cBol 3aK0OHH, TOTIKY, MOBY.

Kosen is BAaCc HABIATLCHA CIOOCTEPITATH 34 PEMOBHHAMH LT 9aAC
XIMITHAX ZOCILOIE, sicTaBaaTeE nobadeHe 1 mouyTe BHA YpoIul a opo-
THTAHEM ¥ OLIPYYHEARY, poDETH ENCHOEKH. XiMif JOD0OMOME BAM
HAOYTH HABHYOK ERCIEDHMEHTYBAHHA, CIDHATHME POSITHPEHHN)
ceiToraamy. BaraTo a roro, opo mo gisHaeTeCk O Yac YPOKIE, aHa-
OoOATECA BAM ¥ JKHTTI.

Hr suavamu xXiMiro

Ifepuia nopadae. Hanonernueo opamionTe HA YPOL,
VBAMRHO COVXAHTE POSIOBLAL VIHTENLA, COOCTEPITANTE 38 JOCga-
MH, AKl BiH JeMOHCTDYE BAM 1 AKi BH 3ZiHCHIDETE B XIMITHOMY
kaldiEeTi; HAMATAHTECH BCE 3PO3yMITH.

HApyza nopadae. BHROEYIOUHN JOMAINHEE 3ABIAHHSA, COOYATKY IPO-
THTAHTE BIADOBLTHEAN MATERIAT ¥ naparpadl mapyYaEKRa, YEAHD
POSTASHLTE MATIOHEHR, CXeMH, (hopMyIH, 4 Dicaf OROTO POSE A3YiH-
Te 3a7aTl 1 BUpasl. 34 HeobX1gHOCT] SBEPHITLCA A0 3anucis, spod-
JeHHX BAMH HA DONEPENHIX YPOKaX Ximil.

Tpems nopada, ¥UiThCA CAMOCTIHHO JOCOIKYBATH PEYOBHHH.
¥ OEOMY BAM JOOOMOMKYTE OOMAINHI eKCOepEMeHTH. AR IX BRHO-
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HYBATH — OOHCAHO B DIIPVYHHAKY. STIHCHIOATE O ZOCTiTH 8 TO3B0-
oy DATEKIE.

Byante sapsmon obepexanMi, HepMine DOBOIREHHEA § JeAKAMEI
PETOEMHAMHE MOME ZATTKOTHTH BATIOMY 380pOE"H.

Hi xopucmysamuca nidpyuHuKom

Ha nouaTky KOMEHOTO Daparpada BEAZAHO,
HACKINERN BAMKINBMM 1 OTpiOHEM A8 BAC € BMIIDEHWH ¥ HEOMY
MaTEpian, a HANPHEIHI maparpagis chopMyIL0BAHO BHCHOBHM.
¥ mMAPpYIEERY KpiM OCHOBHOTO TEKCTY € H JONOMLEHHI TEKCT;
HOTO DOTAED TOXHINM MprpToM i BHOKPEMIEHD KOILOPOBOID BED-
THEATLRHEOW Tigiew. JogaTroBy impopManio 1 gixasl (aeTH posni-
mero HA noaax., OcHOBHI 03HAYAHHEA BEHILISHO KOJBODOM, & HOBL
TEPMiHH, BAMINEL TEEPIKEHEA 1 CI0BA 3 MOTIYHAM HATOIOCOM —
KYPCHBOM. TercT go nafopaTopHHEX JOCHIAIE 1 OpAKTHIHHAX pobiT
IOAAHED HA KOJTBODOBOMY TUI.

Ilicna xomxEoro naparpatda HAREIEHO 3aBIAHEA, BOPARH 1 saga-
9i, AKl poaMimieEo NIepeBasREHO 33 FPOCTAHEAM cEIaTEoCTL. Hanpa-
KIHI] ODigpyYHRKA MICTATRECA BiATOBIAl g0 ZeAkHEX 3a0a4 1 BOpas,
CAIOBHHE TEPMIHIE, A TARME OpeAMeTHEH noxaxmunk. Bin gomoso-
JEE MBHAKC SHAHTH CTOPIHEY DiApYYHHKA, HAa AKRIH igeThod Opo
DeBHHH TEPMIiH, PETOBRHEY, ABHAILE TOIO.

Mu oparsy/IH CTEOPHTH DiAPpVYHHK, 34 AKHEM Bam Dyie merxo i
OixaB0 HaBdaTHCcA. Coogisaemocs, BE moamdnTe ximim. Hlnpo

0AMAEMO BAM VCIIIXIE.

Asmopu



Beryn

XiMia — npupogHMYa HayKa

MaTepian naparpada gonoMome Bam:

P F'acysatd, YoMy XMl BE&MaKOTL NPHPOSHKYOO
HEYHOK;

¥ yeBlDoMHTH 38" A30K XIMIT 3 [HWHMH HEVKEMH:

¥ Ni3HATHCH Npo BHecoK XIMIKIE ¥ pO3BMTOK NIOACTEE;

¥ aposymiTd, HaBIWo NaTPiOHO BHEYATH XM,

CraoBo «xXiMifi» MAaE KITLKA ZHAYEHL. AIMIEHD
HASHEAKTE OGHY 3 HAVK, HABYATLHUH OpeIMeT v
ko, yEiseperTeTl. [Hogl Oe cI0BD BXKHBANTE
K CEOPOYEHY HABBY XiMiuHol OpOoMHCIOBOCTI.

Ximig — ogHa iz npupogamanx Bayk. Ha ypo-
KAX OpHPOSOSHABCTEA BH JISHAMHCH, D 1CHYE
KLIEEA HAVE Op0 OpEpony. o BUX HATERHTE 1
xingis.

AiMig — HAVEA OIp0 PeYOBHHH Ta 1X NepeTEOpPeHHA.

Y pispi gacH BUeHI-XiIMikH spificHmBATH Gara-
TO ERCOSPHMEHTIE i3 pEUOBEHAMY 1 HAMATATHCA
gpoayMiTH ABMOIA, Akl cnocrepiranE. Bonn
BHCYEANK pisEi rinoress, CTEOPIEBATH Teopil,
K]l DNepeBlpAIN Oif Yac HOBMX AOCTLTIE.

Huni, BHEYAKYH PEIOBHHHE — AK OpPHPOIHI,
TAE 1 7o0yTi B nafopaTopiax, — XiMiKH BE3EATA-

5



Man. 1.
PayoBHHM
Ta IXHi
CyMiLLi

B NpWpogi

HTE IXHIH CKIa10, BHYTPiNIHI0 0¥ 0By, BHABLINTE
piaEl BracTEEOCTL. PeayaeTaTn Ixneol SiamsHOCTL
BHAXOIATH IMHPOKE 3ACTOCYBAHASA B IPOMICIOBO-
CTl, TEXHIO, DOECAKIEHEOMY JHETTL.

PeqoBHEE Ta IX DepeTEOPEHHS B HARKOJIAII-
HEOMY CBiTi. PeuoBman € BClOgE — ¥ DOBiTPI,
OpUpoJEiR BOXil, I'PYHETI, HHEBHX OpraHizMax
(Mman. 1). Born mommpesi ge nuime 5a deMmai, a |
HA IHINHEX IUTAHETAX.

—— A30T, HHCEHb

Nig

[paniT
Boga,
PO3YHHEHI
PEYOEMHK
MicoK

CAyNYTHHA
HEaQTOBMHA ras

Hadra

¥ npEpogi xomBa0I MET BlOiyBAKOTRCA Iepe-
TEOPEHHA PEeI0BHH. TAK, MHEBL IcTOTE OpH
OUXAHH] COOMHBAITE YACTHHY KHCHID, IOO € B
NOBITPL, A4 BHIEXAITE OOBITPA 3 OiIBHIIEHNM
BMICTOM BYTUIRKHCIOrD rasy. el ras BROinaeTs-
CH OiT 9aC DOMKe:R, FTHETTA 1 POSKIATARHS pell-
TOK POCANH, TBApPHH. JexeHe JHCTA EBOHEpac
BYTIEKHCIHH a3 1 BOAY, Kl DepeTBOPIIOTLCA B
POCIHHEAX HA OPTAHIYHE] pEYOERHE TA KHCEHE, TI0
HagXOZHTE B aTMochepy. ¥ HAOPAX OIaHETH
OPOTATOM MUIEIOHIE POKIE VTEOPHEBATNCA plaHi
MiHEpATH, BEajTa, OPEPOAEEH rad, ByriLna. Bea-
my xiMigHEX ODpomeciB Bi0YBAETLCA B PIMKAX,
MOPAX 1 OKeAHAX.

Jwauea DIOIHA SIIHCHIE OEepETEOPEHHSA
PEYOBHH, HABITE HEe SIO0TAIVIOYHCE OpO IIE.
Mnno, AKHM MHEMO PYKEH, OpPH POSUHHEHHL ¥
B0l NepETEOPIOETHCA Ha PEY0OBHHM, M0 BHABIA-



OTE MEIHY gi10. 3y0Ha macTa HeHTpaadiaye pem-
THH ENcaoT ¥ poTl. Ilig gac opuroTyEaEEa 13l
3 OAHHX PpPedYoBMH YTEOPWITECHA immi, mo
MAIOTE HOBME CMag, Kogip, saoax. Xapuosa
coma, AogaHa ¥ D0pomHo, OpHE HATPIBAHHL BHII-
nAe BYTAIERHNCIHH ras, AKHEH pOOYIOVE TicTo.
OoToM MOMEHA BHOATHTH HAKHNIO V YJANHHKY, A
COKOM IHMOHA — BHEECTH OEAKl ILTAMHE HA
ogaai. Ili Ta inmi AEAmMA DofcHIE H nDepenba-
UAC HAVIA Ximim.

Ximig Ta iENT HAYKEH. ¥l IPEPOSENY] HAVEHR
IoE'a3aHl Ml coboln (cxema 1), BOMMBAIOTE
OfHA HA OJHY 1 B3acMBEO sbarauyoThca. laonwo-
BAHHI POSBHTOE KOKHOL 3 HUX HEMOKIHEHH.
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IMepeTROpPEHHA OIEAX PENOBHH HA 1HIT cyIpo-
BOASKYVIOTECH PISHEMHE (isHYENMH ABHIGAMH,
HANPHKIAK BHILIEHHAM YH DOTTHHAHHAM
TeLaoTH. ToMy XiMiKH MAOTE Z00pe sHaTH (hisH-
Ky. ¥ueHHH-Oiosor, He o0i3HAHAH 13 3AKOHAMH
ximil, He 3MOMEE SPOSYMITH 1 TOACHUTH OepEeTEO-
PEHHES PETOBHH, AKl BITOVEAIOTECH B JHBHNX Opra-
HizMax. XiMmiumi sHagEA ODoTpidHLI # Treoxory.
BHEOpHCTOBYIOWH IX, BiH yoOIMAO 31iHCHIOBATH-
MEe OOIOVE KOPHCHEX KonadwH. Jlikap, dgapmaa-
IEET, KOCMETONOT, METATYPr, KYJIHApP, JI0IH
DATATEOX IHMEX Dpofeciil He ZOCATHYTE BHCOKOL
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MAHCTEPHOCT], AKIID HE MATHMYTh Bignosigmol
xinfuEol DiAroTOBKH.

Hivia e Tounon Eayron. Ilepen TEM ax mpo-
BECTH XIMIUHWE eKCOePHMEeHT, 1 micaa Horo
GABEPIIEHHEA BUSHHH-XIMIK sfidcHIE HeobxigHi
POSPAXYHEN. [X PESYIRTATH AAIOTE SMOTY pobm-
TH OPABEIEHL BECHOBEHR. OTie, HaTsHICTE XiMi-
Kd HEMOJEIHEA Des 3HAHHS MATEMATHRH.

34 0CTAHH] DIBTOPA CTONITTA 3" ABAIOCA GATATO
HOBHX HAYE, AKl cTpiMKo posERBAKTECH. Cepex
HHUX — COopigHeHi 8 ximiemw gisuyna ximig, Hio-
ximie, 2e0XIMIR, AZPOXIMIA, KOCKOXIMIR, EKOL0-
2ivHa TiMifg.

THCATOMITTAME JTIIN AN B FrapMOoHEi]L 3 OpH-
POAOK. Ale OCTAHHIM YACOM CHTVAIIA NoTipim-
naca. Haskonumae cepegosREmie gegam Hinnme
3alpyIHOETECA BHPODHHYIHME Ta DOOVTOBHMH
Bigxogamn., BHeceEREA Ha DoaA HagMIipHO! RiTh-
KoCTi nofpHE, DOTPAILINHEA BHXIONHEX I'azis i3
OBATYHIE ABTOMOOLTE ¥ DOBITpA, MRIAIHEHEX
PEIOBHME 13 BHpOOHEHOTE ¥ BOOOHME 1 IPYHT OpH-
SEOSATE 40 SHANIEHHA POCIRE, 3aTHbe] TRADHH,
NOTipIIeHHA 3O0PpoE’ # moged. CepRosEOI 3ATpo-
0K ANA BCROTO KHBOrO € Ximiuma sbpos —
ocoOINEl, HAZIBMUAHHO OTPYHHL pedYOBHHH.
SHUINEHHA 3anacis Taxol abpol nortpebye wEMa-
JIHX SVCHIEL, KOOITIE 1 9acy.

BaacMBERH JTOJHEH 1 OpHPOSH BHEYAE HAVEA
exoaozia'. ¥ nomi S0PY BUEHHEX“eKOJIOTE OoCTiH-
HO OepelyBaioTs TpobIeME 3AXHECTY HABKOJIHII-
HEOTO CEPEIOBHINA Bif 3abpygaent. d0epermenns
DOBKLLIA 3AJEMNTE Bl OepesHore cTABJIEHHEA 70
HEOTO KOGKHOL TIOOMHE, POSYMIHES Oponecis, aki
BiAOVEAIOTECA IPH DOTPAILIAHHL PLAEAX PEYIOBHH
¥ opEpogy (Mam. 2).

Xivigaa nmpoyucIoBicTs. Ha ximiuamx zaso-
OaxX agifcHIDWOTE ODepepofRy plisEoMamiTHOI
OpUpogHOL  CHPOBEHH, go0yBAKTE OaraTo
pegoBEH. lIpogyETHE XiMidEEX BHpPOOHHITE

! Hanea NoX0METE Big rpenneEs cmis olkos — gim, nosemsamms i lo-
208 — CIIOR0, BUeHHA.
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HeoDXigHl TI0AAM 08 3adesnedeaHa HATEKEOTD
PiBHA HATTA (cxema 2).

Man. 2.
JbepemeMo
AOBKiNNA

Cxema 2

CHHTETHYHI EygiBentHi MaTepiany gna MonimepHi
BONOHKHE raaTepiant HOCMIMHOI TEXHIKM  MaTepianu
- .

HocrMeTHYHI
JotpHBea sacotK

HagmonpogyxTi MeTanM MogyToEi NiKapceKi 3acobu
XimMivHi 3acobM



Man. 3.

Yuri
BHHOHYHOTh
XinMiMHMA
EHCMNEPHMEHT

IMe B cepegunai XVIII et., v nepiog cTAHOBIEH-
HA HAYEN XimMil, BEIATHHH pociACEEHEH VUeHHH
Muxaiino Jlomonocos nucas: «Ilapoxo opocta-
rac XiMis pyE® cBol ¥ COPABN MH0ACcEEL. Kygn ne
TIAHEMO, CKEPish NOCTAIOTE Nepe] 0UHMA HaINTH-
MH VCINXH I CTAPAHHOCTi®. ¥ HAN 9YAC CIOBA
BUEHOND HAGVIH ocobaneol aKTVATLHOCTL.

XiMmig — HaFIATEHMH OpegMer. Ximim, AK
ihianKY 1 MATEMATHEY, HASHBAIOTE (DY HAAMEHTAIE-
HOI HAYE0I. ToMy opegMer «XiMmigs e Hesig eM-
HOI CEIATOBOID CEpPeIHLOL ocBiTH (Mam. 3).

Ximigni GEAHHSA JOODOMATAINTE 3 ACYVEATH, IOO
BIAOYVBAETLCH 3 PEYOBHHAMN B HABKOJIWIIHIHA
NpHEPOIL 1 JHABHAX OPTaHIsMaX, YAM DATATA HAIA
NIAHETH, K SMIHIDETLCA BCE Te, IO HA HIR
icEye. Bea OHX 3HAHELR MM HE MOGKEMO CBigoMO
NOBOIHTHCA 3 PEYOBHHAMHN, eeRTHEHO 1 Beaney-
HO IX BHKOpPHCTOBYBATH.

BHCHOBKH

Ximia — Hayka Hpo pedoBHHH Ta iX mepe-
Teopenana. e npmpoammga mayka, SKa Mac
TicHI 3B'#3KH 3 (pizuKoi0, Diomoriern, MaTema-
THEOI. AIMICH) TAROMN HASHEATE HABYAIL-
HHH OpeTMeT.



Brecor HAYEM XiMmil B POSBHTOE UHEBLTzamil
HeBIMHHEO 3pocTac. JocarneEna yIeHNX-XiMiKis
BOPOBATEYOTECA B XiMiYHY NDPOMHCIOBICTE,
METATYPIil, TeXHIRY, MegummRy, ipmi cdepn
TIAIRHOCTI JTHJTEH.

OooaM i3 EAABARIHBIIIHX 3ABTAHNE IHJICTEA
€ afepeEcHES NPEPOTHE, 3anobiraman il zabpya-
HeHHI0. ¥ CHIIHO BHKOHYBATH HOTO JOIOMATA-

?

1. Hageqita BEM3HAYEHHA HAYHK XiMIT T NpoKOMEHTYATE Roro.
2. 3Hadpite BignosigHicTs (3aNKMWITE HOMED KOMHOMO pEYEHHA, 8 notim —
nitepy &, 6 44 B i3 BIANOBIAHMM 3HEYEHHAM CAOBA XiMif«):

FeyayHs IHaYeHHA choga rximMisy
1) ximin, sk | dizvka, &) HEBYANEHWNA NpeqMeT;
MAE CBOl 3AHOHMK; ) ranysb NPOMHCNOBOCTI;
2] ceitoBa npogykuia ximil — B) HAYHA.

coTHI MiNsROHIB TOHH
PIZHKX PEMOBHH;
3] ximito BUHNALANTL
B yeix KpaiHax ceity;
3. Hageglm npiinagy NepeTeopeHb PEYOBKH, Npo skl He Awnocs B TexeT
naparpada.
4. HazagiTh KinbKa pevoBMH, AKI He icHYOTL ¥ NpMpogl, & godyTi noauHon |
BHHOPWETOBYHITECA B NOBCAHAEHHOMY HMTTI.
5. MNpoxomeHTyRTE BUBICKY «[oyToga ximMise B cynepmapreTi.
6. o ex 3HEETE Npo 3a0pyOHEHHS AJOBKINARA pevyoBMHAMK NPOMWCIOEOND

NoOXOgMEeHHA?

AK BUHUKNA | po3BUBanacs
HayKa Ximisa

MaTepian naparpada gonoMomxe Bam:

¥ F'acyBati, AK (HTepec nged oo pevyoBMH Ta X
NepeTBopeHb CNpHAB GOpMYBAHHID HEYHA XiMiT;
¥ nisHaTHCR Npo 3000yTHH BYeHMX-XIMiKiE.



XiMmig — JABHA 1 BOGHOYAC MOIOOA HAVHA.
IIpasunerEl VABIEHHEA Op0 CKJIAN PEY0OBHH, IX
BHYTPLIIEK OVI0BY TA NEPETEOPEHHA CHIATHCH
JHIOE B OCTAHH] MIBTOPA-IEA CTOUIITT.

Japomkenns Haykm ximii. Jogm o masmix-
JABEH HECBLIOMO 3TIHCHIOBATH YHCICHH IepPETBO-
perna peuoBrH. Hasuwsnimcek fodvBEaTH BOTOHE,
BOHHM CHAJHBATH JepeBHHYy, mob obirpisaTn
IKHTIO, TOTYBATH LEY. BHrOTOBIAIYN EBEHHO,
MIOTHAA BHKOPHCTORYEANIA Opolec DpoginEa, AR
OSKH AKOMY BHHOTDATHEE OYKOD OepeTBOpPIOEBAR-
ca Ha coEpT. Ha nogibroMy opolleci I'PyVHTYVEATOCH
nueoBapiEEa. [Hamime Gyao BEHaETeHE0 coOoCoOH
OoGYVEAHHA METATE 13 Py, CTEOPEHO BHPODHHEIITEA
CHJI4, OOPIEIAHH, TaOepy, TOPOXy, eI,

BEARAKTE, M0 XIMIA AK pPeMeciIo BHHHKJIA
GANOBTO A0 OOYATREY Hamol epn B JaBEROMY
ErnnTti (Man. 4). CooBo «XiMifgs DOB A3VIOTE
iz mepmon BEasBol nici kpaimn — HKewmer'.
Y Ermori BabyaN pPOSBETHY METATVPrif, KEepa-
MiTHEe BERpOOHUNTED, mappymMepia, dapdyeanna
THKAHHH, BEUTOTORIEHHESA JKis. BaraTo TREMHNIE,
NOB A3AHHX 13 DepeTEOPEHEAMHE PEY0BNH, SHAJH
JHINE e PIL.

Man. 4.
KimivHi
pemMmecna

B JaBHbOMY
ErvnTi:

8 — CHNOAYBH;
& — BHTBIp
roH4Yapia;

B — GanLaa- oy
MYBaHHA}

r— go8yBaHHA
METENIB

1 - -
Sa I HMME rMOoTesasMH CI0R0 «XiMids ToXOTHTE BT 10 BEBOTIP SN EHOTY
«EXHMAr — MHETTA MeTANis Ad0 TABHLOKHETANCLHEOTD «KiMs — 3000T0.
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Man. 5.
EKCNepHMEHTH
EBDPOMERCHHHX
anximixis

Haxg sEyTpPimMEBOD O¥I0BOK PEYOBHH pO3-
MIpPEOBEYVBAIHE IMe JABHEOTPenbEl dilrocodn.
BoHH CTEEDIMYBANH, OO0 PEYOBHHH CHIAJA-
IOTECA 3 HAHApIOHIMHXY 1 HEOOZLIEHAX YACTH-
HOE — ATOMIBE. Ame TOBECTH Oe B Ti wacH OVIO
HEMOMLUIHED.

Y gaBHiX ApaGCERMX KpalHax XiMin HasHBA-
M1 ANXiMIeD (A0 — MIAPOKOBAKHEBAHAE apab-
chEHEE npedikc). Tam moganm posBEMBATHCH
COOPigHeHL & Dlem HAVKOWD MiEepamorisa,
ANTEYHA COPABA, A TAKOMK PiIHOMAHITHI BH-
poDHEHHOTEA — DAPOCTEN cyYacHOl Ximiunol
TeXHEOIOTII.

Y cepelHEROBIUUl ANXIMIA DOMHPHIACA B
Espony. YumMano TEOPIE apalCEEHX 1 IPEOLEHX
VUEHNX, (plrocodis O¥I0 ODepexIageHo JTATHH-
chEOID MOBOI. HaMarawumces gofyta «dizocod-
CEHEHN KAMIEL#, IO0 OEepeTEOPIOBAE DM ByAR-
AKHH METAI Ha 30JI0TD, IANOHIrAR CTAPIEHIO
MIOAHEH, obepiras i1 Big xsopod, AnxiMikn mpo-
Boguan bDesnid gocmigis (man. 5). Borm gobynn
DATATO PEYOBHH, POSPOOILTH METOTH IX PORTLTEHES
H OYHIOEHHA, BHEYNIN BIACTHEOCTi, BHIOTO-
BIAIH PisHE]l BHAH JIafopaTOpHOTO DOCYVAY TA
obmagEAHHA. ATXIMIKAM HAIEHATEH YHCOIEHHI,
YACTO BUIAJKOBL, BIOKPHATTA.

Ho@Ha HAYKA CTAE COPABMHEON, KOJIH Bi-
KPHBAITE 11 3AKOHH, 4 Ha OimeTasl sgobyTEX
SHAHE CTROPHOITE Teopil. [lepomi reopil nepeTso-
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pEHL PEUOBHH 3 ABHINCH B CEpOOL B ApPyriHE
nmomoBEE XVII cr., ame 6yIH DOMEIKOBMMH.
¥ XVIII cr. 6ya0 BIAKPHTO 30KOH 30EPeMERHA
Macu pevosur nid uac ximivnol pearxuyil’ (IuB.
§ 19). e mgato DOIMTOBX CTPIMEOMY POSBHTHEY
HavVKH Ximii.

Cygacma xisnn, Hunml ximia mae MinEu# Teo-
peTHIHUH (hyEzaMedT. BiE gae aMory BEUeHHM
OPOTHOZVEATH MOMUIHBOCTL ICHYBAHHA IIE HEBi-
AOMHEX PEYIOEHH 13 Hec0X1THIME A18 TPaKTHYHO-
I'0 EHKOPHCTAHHES BEIACTHEOCTAME, VCIIIIHO pea-
MiE0BEVEATH IX qo0yvEammHa.

FABIAKN HOBHM PEUOBHHAM, AKl BHTPHMYIOTL
BHCOKL TEMIEDATYDH, TIHDOKEN BAKYYM, MAOTE
VHIKANMLHL BIACTHBOCTL, MIOJH HABIHINCHA BH-
KOPHCTOEYBATH ATOMHY EHEPriio, CTEOPHIH
KOMI I0Tep, MimDIaEeTHI crapoii. 3amicTs
OepPEEHHH, CKJIA, METATIE Ze a0 YACTIINIE 3ACTO-
COBVIOTECH NOogiMepHi mMatepiane. Hayxosmi
CTEOPIIDTE JHADCEE]L ODpenapaTH, Akl gomoma-
TAKITE NEPEMATATH XBODPODH.

YueH] HEe THINEe BHEYAKTE PEUYOBHHH Ta IXHIL
NEPETEOPEHHA, A H BHABIAINTE IPHYEHEH 1 sako-
HOMIPHOCTL IHX SBHIN, JOCILIKYVIOTE BILTHE HA
HHX TEMIEPATYPH, THCKEY, IHIIAX YUHHHKLE.
Boan pospofiaAnTe: 1 BAOCHOHANIOITE METO-
aH nepepolEH pisHOMAHITHOI OPHPOISHOL CHpO-
BHHH — HA(TH, BYTLIIfA, OPHPOIHOTO TARY,
METATIYHERY pPya, mobd zodyBaTH MAKCEMAIEHY
KELTEKICTE DOTPIDEEX PEYOBEMH 13 HAHMEHIITHME
BHTDATAME.

XiMixn OpanmoT: ¥ Jobpe obaagaanax mabo-
paTopiax (mMan. 6). MommasocTi cygacHol xinil
HeODMeyReH].

a8 HANBUIATHIOIL JOoCATHEHHA B XiMil mopoxy
OZHOMY A00 HINTBEOM VUIEHHM OPHCYIAYIOTE
npecTEREY Baropony — Hobeniscsry npemio.

BaraTo BEAIIIMX COIBBITYNIERKIE obpaTn mEuT-
TEEHH IIIAX, 0B ASAHHHA & XiMiYHOD HAVIKOIO.

1 5
Tak HAANEAITE NePeTEOPEHEA OJHEY PEYIOBE HA innmni,
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Man. 6.
XimivHa
nadoparopin

el e

e T l.x. - '?""“

BoEE OpanmioioTk B YHIBEPCHTETAX, HAVEOBO-
gocaigaRX incTATyTax Haniomamsmol axamgewsil
HAVE.

YrpalHChK]L XiMIKH 30ATATHIN TEOPETHYHY TA
ERCOEPHMEHTANLRHY XiMminw, Zobyim JecATHH
THCAY HOBHX PETOBHE, pOapodEIH CcOTHL MeTOgin
XiMIiYHOTO AHANIZY PEYOBMH, BHHAHOLTH OATATO
MATEPLATIE 13 KOPHCHEMHE BIACTHEOCTAME. Bonn
VOINIDHG BOPOBATKYIOTE PE3yIRTATH CBOIX Jo-
caimens vy pisEi ramysi npumnn.uum-m'l, TEXHi-
KH, iami cdeps JiansH0CT] T0gei.

| Lﬂ* ’*l

BHCHOBKH

CranosaenEa ximil BigGyBaZOCH OPOTATOM
KiIIEROX THCOY POKIB.

Xinmio ar PyEIAMeHTATLHY HAYRKY 34M04AT-
KYBAJI0 BiIKpHTTAE 3aK0HY 30epekeHHS MACH
PEYOBHH i 9ac IX NepeTEopeHs.

Cygacna ximigEa HAYKA MAE TEOPETHYHY
OCHOBY i DIHPOKL MOEIRBOCTI OIS XOCTIREHE.
Yueri-xiMikme qodyBanTs fararo pedoBHH 1 BH-
BUAIOTE 1XHi BAACTHEOCTI 3 MeT0I0 e KTHEHOTO
BHEOPHCTANHA HA MPAKTHII.

15
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7. Homy xiMilo BBAMAKTL AEEHLOK A BOAHOYAC MONOOOK HAYHOKT
8. CHOpMCTABWKWEE METEpIianamMH 3 IHTepHeTY, NigroTyHTe HOPOTHE NoBi-

AOMAEHHA Npo Uikaee BIAKpWTT 800 BMHaxin anximikie.

8. NoeefiTs, WO NOAMHA B HAL Y8C He MoMe oBMeMMTHCR BHKODHCTAaH-

HEM NMLLE THX pEYOBKH, AKI & B npupogl.

10. Axi 3aBoaHH" BUDIWLYIOTE YyHEHI-XiMIHWT

Npasuna po6otu

B XiMiYHOMY KabiHeTi.
JlabopaTtopHui nocya
i o6nagHaHHSA

16

MaTepian naparpada gonomMome Bam:
¥ zaceofv npaeuna poboTtk B xiMidHoMy HabiHer;

¥ 03HANOMWTHCA 3 BUOAMM | NPU3IHAYEHHAM Nabopa-
TOPHOMO Nocyay Ta oBnagHaHHA.

Bu mie sEACTE, D0 XiMIA — HAYKA OpO PEYOEH-
HH TA IX ODEpPETEOPEHHA. ¥ IeHi-XIMIKH 3giHdcHI0-
HTE PISHOMAHITH] ERCHEPHMEHRTH 3 PEYOBHHAMH
B XiMiupux gafopaTopifix, BHREOPHCTOBYITE
CYYACHE 0DIATHAHRHA, CKIAMHL TPHIATH.

Yporn ximil BigOVBAKOTECA B XiMiuHOMY
kabigeri, OCHANIEHOMY EBHETSRHOIW DIagoio
(man. 7). ¥ HIA BHKOHYIOTE JOCIITW, DL 9ac
AKX BHILTAKNTECA TASH § PlaKHM, HEOpHEM-
HHM 3ATAXOM.

Br npamoBaTHMeTe 3 DATATEMA PEedOBHHAMH.
Meakri 3 BEEX MOMKYTL COPHYHHNITH 3aIAMODOTeH-
HA, OTPYEHHA, OOIKH, & JeTRO3aHMHECTL — IoHe-
#y. TOMYy 3 TAKHMH PEYOBHHAME CILT MOBOSHTH-
cH AViEe obDepedHO, IaM gTATH, I B XiMIgHOMY
KabiHeT] sHAXOOATECA ANTEYEA 1 TPOTHIOMAERHL
aacobm.



Man.
BuraxHa

wada

1.

W

HKo:xmaonmy yIHID DoTPi0HD 3HATH OpasEIa podo-
TH B XiMiwroMy KabiEeTL Ta JOTPHMYBATHCH IX.

Mpasuna poboTu B XiMmiyHOMY KabiHeTi

Mg 4ac BMKOHaAHHA Aocnigie Ha Bawomy cTonl MawTe GYTH
nHwe HeobXiAHI peYyoBWHM (peaKTHMBM), 0DNaJHAHHA, Z0WIMT,
niApYYHHEK | NHCLMOBE NPHAAAAA.

BuroHylTe pocnipg nicna Toro, AK ycBigoMHTEe NochigoBHICTL
cBoiX Oid, giaHaeTeck Npo BNAcTHBOCTI peYyoBMH, AKI noTpiGHo
A0GYTH | BHHOPHCTOBYBATH.

3a HaHMeHLWoro cyMHIBY Woao peakTHEIR, oBnagHaHHA, nocni-
AOBHOCTI TA YMOE BHHOHAaHHA Aocnigy 2eepHITLEA |3 3anHTaH-
HAMM YH MO AoNOMOTY A0 BYHTENA abo naBopaHTa.

. 3ocepeAbTecd Ha BUMKOHaHHI KoXHoroe paocniny, He eigeoni-

KaWTecAa Ha cToOpoHHI cNpaEHd W He BigBoniKaidTe ojHOKNAC-
HHUKIB.

Ab6alinHeo cTaeTecqA Ao MadHa ximivyHoro KabiHeTy, eKoHOMHO
BEMTPAYalTE PEYOBHHM.

3abopOHAETLCA BHKOHYBATH flocnifM, He 2annaHoeaHl BYMTe-
nem, sMiyEaTH GYAbL-AKI pE4YOBHHH, 3NUEBATH PiAHHKU Ha cEli
po3cya, SMiHIOBATH YMOBH eKCNepHMeHTy.

CnocTepesedHHa 3anucydTe nig 4Yac npoBefedHHA pocnigy, a
pe3ynsLTaT | BHCHOBKH — NicNA 3aBeplledHA poSoTH.
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8. MNicna eMHoHaHHA gocnigie npuGepite pododvye Mmicue, BUTPITL
cTin raHvipkolo Hacyxo, NoMHiTe npoSiped, MWHE nocygt
i pazom 3 oGnagHaHHAM 3aiTe BYMTeneei 260 nabopaHToBI.

9. JanMuwHH pevoBEMH nicna qocnigie BUCHNTE Y4 BUNHATE B NpK-
3Hayedi ANA Uboro NocyauHM. Jeski po34vHd MOXMHa BUNHBATH
B PaKOBMHY (Npo Ue cHame BYMTens). IxHi pewTku amHiiTe npo-
TOYHOK BOJAO.

Mg Toro mob yoemimao sfiHcHIOBATH XiMigHi
ERCOSPHMEHTH, DOTPIOHO 3HATH OCHOBHI BHAH
Aab0PATOPHOTD DOCYIY TA OD/IATHAHHA, A4 TAKOME
VMITH HUMH KOPHCTYBATHCH.

JlabopaTopErl nocys. BimemicTs nocyay ooas
XIMIYHHEX JOCTigis apobaeHo 3i crma, pemTa — i3
nopneaaan abo noactvac (Man. 8). [Ipamoman
0l CHRIAHMM IOOCYIOM, COiJ mAM STATH, IO BiH
METKO pOZDHBAETRCA 1 MOMKEe TPICKATH I dac
HarpisagHA. [lopoensHoBHH DOCYA OPHIHAYE-
HHH [JIf HATPDIBAHHA, POSTHPAHHSA TBEPIHX
PETOBMH; BiE TEpMOCTIHEIMESR i MinHIMAH 3a
CHIAHMH.

¥ ximiumiil mabopaTopil Bel peYOBEEHR TA IXHI
POGUHHN MICTATECA B OILILRHO S3AKDETHEX DaHRax 1
NIAMEKAX. 1X BIZKPHBAITE TINEKH I TOTO,
mod YaATH HeolXigHY NoPIiKn pEYoBEREA abo poa-
YHAY, & OOTiM 3aKpHBANTE. Hpamen i opobrn
HIATYTE HA CTLN 30BHIMHLOK ODOBEPXHEND.

Bigfip Teepaol pedoBHHHE iz DARKH 3TiHcHIO-
OTE aoxeuron abo wnamexerm. [Hepanin ob’en
PIOMHEA BigOHpaOTE Rinemixow abo 3a JomomMo-
To0 MIpHO20 YLLAIHIPO.

Hocman B MIKOM 3A3BHYAT BHKOHYIOTE ¥ RpPo-
fipxax. Ix apofaeno ia TomkOTO cEIa, TOMY
OPALINBATH 3 HUMHE Tpeia obepemuo. ¥ npobipey
ODOMIIAKITE CTLIEKHN TEEpZol pedoBEHH, o
BoHA BEpRIA aEo (0,5—1 r abo me dilaeme 1/4
galael oK), Pigarn gamasanTs 1—2 ma (v
npobipoi oe map 8 1—2 coa).

! Marn ceagaEl ooovy, sEEl moliEo Barplpard, He MostHa, TOMY o
rapade cRI0 ThicKas OpH DOTPAIUTAHE] HA HEOT'D BOJHE.
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NaGopaTopHyi nocyn

1 — ninetka; 2 — CHNAHE NNEACTHHHS [MPEOMETHE CHNO); 3 — CHNAHE
nanHyKa; 4 — cHnaHa Tpybka; 5 — HoHivHa Kkonba; 6 — nnocKogoHHa Konba;
T = KiMiYHE CHNAHKE; 8 — MipHKA UMniHgp; 9 — HpycTanizatop; 10 —
NNAWEa ana 38epiradyq pigud; 11 — nifksa; 12 — nopuenfiHoEa Y43l Ha;

13 — nopuUenAHOEA CTYNHE 3 TOBHAYHHOM; 14 — HpanenwHwys; 15 — Gavxa
Ana s6epiraHHA pevoBMH; 16 — npobipka; 17 — nopuenAHOBE NOKHE

Boay B mpolipEy KpANIE HATHBATH 34 JOITOMO-
ol RPoMUEGAKLE — LIACTMACOBOL DOCYIHHH 3
Bogow (man. 9, a). Jlna nroro TpyOKY OpoMABAT-
KH COPAMOBYIOTE ¥ OpobipEy 1, He TOPEAKYMHCE
TPYOROK BEYTPIIOHIX CTIHOK Dpobdiprl, cTHCKA-
HTE PYROK IIACTMACORY DOCYONHY (Mat. 9, §).

s nogpifEEHHEA YaCTOUNOK TEEPIOL PETIOBNHE
BHKOPHCTOBYEOTE NOPUEIRHOGY CMUNKY 3 MOs-
KOy UK OM.
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Man. 9.
MpomueanKa (a)

i HOpPUCTYBEHHA
Hew (&)
BROApIOBAHHEA POSYHHIE 3JiHCHIOOTL ¥ ROp-
UeAAHOSUX Ydwkax aAbo TepMOCTIHEEX CKIAH-
KAX. ¥ YAIDKAX TAKOME IPOMKADIOIOTE TEERIL
pegoBREH. Axmo norpifEc BHOAPHTH BOAY i3
KLIEKOX KEPAlels pO3IEHY, e pobIATE Ha nped-
MEMHOMY CRAL.
Ofaagpanng. ¥V XimivHomy xabimeTi € pizue
obaagaansa (man. 10, 11, 13).
Man. 10.
NaSoparopHe
oGnagHaHHA

1 — MeTansesa NOMHE ANA CNanBSHHA PEYOBMH;
2 — NpoGipHoTpHMaY; 3 — WTaTHE 4N8 NpoSipoK;
4 — TOHHOrE; & — TEXHOXIMIMHI TEPESH; B — HABaHHM;
T = MNIHUET; B — NOPUENAHOEHA | METANSBMHA WNaTEni



Man. 11.
EnexTpoHHi
TEPE3H

Man. 12.
NaGopaTopHWiA
WTATHE

s npoBemeEHEA JOCTLE 9a0T0 BHEOPHCTORY -
OTE Aafopamopriid wmamus. BiE npusHAYe i
AJIA 3AKPIILIeHHES Tpodipor, Road, XiMiTHNX cRIa-
HOE, IOPOeTARoBEX yamok. Ile meraresnii crep-
#EHb, JAKPYIEHAR ¥V migeTasky (Mman. 12). Hlrta-
THE YEOMILTEKTOBAHO MY(HTAMH, JATKAMH, HLTE-
uaMeE. Roskaa Mydrra MaE IBa TEMETH: OJHH — LA
3'eTHAHAS 11 3l CTEpEHEM IOTATHEAL, 8 IPYTHH —
ANA ZAKPIILIEHHEA B Hill TATKH a00 KiTRIA.

1 — NigcTagka; 2 — CTEPHEHE; 3 — MyhTE;
4 — Kineug; 5 — nanka

IpobipEy 3AaRPILINIOTE ¥ Iamml OnHEYEe X0
OTBOPY, & KOnby — 5a MIHHKY, OpHIOMY TAK, II00
NOCYAMHA 3 JATKH He BROagAna 1 11 MoxxHaa Oyno B
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Man. 13.
Mpuctpol

ANA HArpiBaHHA:
& — CNYPTIBHE;
§ = raciHHA
nonym's
KOBMAavYHoM;

B — ra3doBHA

nanbHWK

HiH DepeMimyBaTH. 'BHHT JATKH SaKpYVYIYHOTL
bes HAIMIPpHNX 3VCHIE, IMoD He TPICHYIO CRII0.

Kinene cayrye migcTaABRON 418 TOPIEeIAH0EOL
UAMIKH, KOJA0M 98 XiMiuaol CKIAAHKH, B AKHX
HATPiBAIOTE PEUOBHHM,

Y DeAEHX IOCHITAX KOPHCTYIOTLCA npodip-
rompumavesm. COOYATHY B3CYBAKTE ¥ HEOMY
ZaTHCKAY ¥ OlK PY¥YKH, OOTIM BCTABIAIOTE IIpO-
Bipry i1, mpurpaMyoun 1i, DepeMillyiOTE 3ATH-
CEAY ¥ DPOTHISHHOMY HATIPAMi.

Harpisaamsa nig gyac xiMivEEX Jocaigis sgif-
CHIOITE, BHKODHOTOBYVIOUWH COHPTIBKY, cyxe
NAJMEHE, TAZ0OBHH DATEEEE A00 eXeKTPOHATDIRAY.

Cnupmigria — CKRIAHA DTOCYIHHA OeBEHOL
(popMHE, B AKY Yepe3 METANSRY TPYOKY BCTABIE-
HO THIT — CMVEKY 81 COEOIATRHOLI THAHHHH
(man. 13, a). Ilepeg BHERODHECTAREAM ¥ CIHPTLE-
KY HAIWEBANTE COHPT (10 DoIXOBHEH 00'EMy) i
BCTABISIOTE TPYVOKY 13 'HOTOM 1 sarpinieEnM Ha
Hif guckoM. [HoTim o r'EOTA OiTHOCATE 3AITAJE-
HUH ciparpk. [Mlob noracETH DoayM' g, CIEPTIBKY
HAKPHBAITE KOBOAYKOM (mMan. 13, §), npaom-
HANYH JOCTYI ODOBITPA IO COHPTY, IO TODHT.
AdMyxamu Ha noLyM & He MONHD.

Cyxe naavne — O MMATOYEHE Olrol Topmoaol
PETIOBMHEN, CX0MKL Ha Oyrop-padinan abo semmixi
miryakn (man. 14). IIsarogox DateHOTO KI4-
O¥ThL HA TEPMOCTIHKY DIACTABKY 1 DiODATIIOTE
Big cipEuKA. ['acaTes cyxe DAnkLHE, HAKDHBAITH
HOTO METATEEHM KOBOAYKOM AGO DOPOEIAHOBOR
TATITHOT.




Man. 14.
Cyxe nanoHe

Tazosuil nassnux (Man. 13, &) BUKOpHCTOBY-
OThH ¥ JabOpaTopiax VHIBEDPCHTETiE, HAYKOBO-
AOCHIAHIX VOTAHOB, TPOMHEIOBNX TLIOTPHEMOTE.
Ile — MeTANEBRHH OPECTPIH, AKEH OPHETHYIOTE
40 rasosol MaricTpani.

BUCHOBHKH

Ha yporax xinmii mig 9ac JocIigis yIHi MAIOTE
TOTPHMYBATHCS ODCBHEX IMPARMIL.
XiMiynui eKCIepAMERT 3TIHCHIOTE 3 BHEO-

PHCTAHHEAM CHeLialbHOTO WMOCYZy Ta obaana-
HAHHA.

?

11. foGepite NpaEMNbHI 3aKIHYEHHA peYvYeHb (X Moxe GyTH JeKinbHa).
1) AdocnlgH ModHE BHKOHYBATH ...
&) TiINbHW-HO PO3NOYEBCH YDOK;
G) nicAn qosBony BYKMTENA;
B) nuwe Ti, Akl onMcaHo B NigpyvHKHY 860 BKA3aHI BMUTEnEM;
r i, AKl XoYeThes 3PoBKTH CaMOoMy.
2) Micha 3akiv4erHA npakTiiHol poBoTd HeolxigHo ...
a) caMony NpHepaTtk podode Micue;
) 3aNUWKTH BCl pedoBMHK Ta oBnagHaHHA Ha ctoni, wob ix
npuopas natopaxT;
B) 3ANHILKWA poaYKHie | peYoBKH 3NWTH YA 3CHMNETH ¥ cneuians-
HHMI nocya;
F] NOMUTH PYHM.
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12 HasgiTe nocya | 0BNEAHAHHA, 9Kl BMHOPHCTOBYIOTR:
a) ans nependBaHHA pigMH;
B) ana BUMipBaHHA 068 eMy pioHol peYoBMHM;
B} AN% HAMPIBAHHA PEYOBMH;
r} Ans BUNAPKEaHHA BOOKW 3 PO3YMHIE.
13 Yomy naGopaTtopHMi WTaTKE | geTani oo HeOro BMMOTOBNSHOTL i3 METE-
Ny, 8 He 3 NNacTMacH?
14 Ulo sigtyEaTMMETRCH NpH cnpobl BMHOPUCTATH NPOMKMBAENHY, B AHIA
KPMWKE HErepMeTHYHO 3'eHaHa 3 nocyaMHoW ato TpyGHow?

HannpocTiwi onepadii

B XIMiYHOMY eKcrnepuMeHTi.
NMpaBuna 6e3nexku

B XiMiYHOMY KabiHeTi

Martepian naparpada gonomome Bam:

¥ HEBYWTHCH NPABMNBHO MNOBOAMTHCA 3 PEYOBHHEMM,
POSYHHEMMH T8 BUHOHYBETKH A0CHIAM 3 HHMM;

¥ zaceoiTd Nnpasvna Besnexd B ximivHomy KablHetl.

BHEAENEHHEA 3aOaxy Ped0BEHHH. [ns BHAB-
MeHHEA FANANY PEYOBHHH, N0 MICTHTRECH B IIPH-
Bipmi, HeoOXiZHO PYKOE <3AXONHTH? IOBITpSA
Hag npobiproi 1 cOpAMYEATH 10 Boca (mat. 15).
IlopiTpa BIEXAOTLE oDEpe:RHO, MATHMH IODP-
HiAMH,

MepeMmimysaansa piTHEH ¥ cRIaHUi abo mpo-
Gipui. o onepanino siifcHIOIOTE 38 JOIOMOT0H0
poBrol cEnaEel marEurn (Marx. 16, a). Momxmaa
TAKOM F3ATH DpODipRY TPLOMA DANLIIAMY BiHs-
Te 40 OTBOPY TA obepedHo cTPYIOVBaTH II BMICT
(Man. 16, 4). SafopoRIEMBCA FQKPUSLMI OMELD
RPOGIpREL RAAbBUEM L 3008MYsMU piduny sepmi-
KOAABHUML PYXOMIL.

HMepemeanna pigmas. [Lramey 3 pigurono
BEPYTE ¥ PYKY TAK, D00 SAKPHTH THKETKY; TOIL
SAMUITKE PIIMEHE He DOTPANIATHEMYTE HA HATIHC

24



Man. 15.
BuABNEHHA
Ianaxy
pPEYOBMHM

Man. 17.
MNepenHBaHHA
PigHHK:

8 — i3 GaHHK
B npoGipHy;

6 —3a
AOMOMOro
CHENAHOI
NanKYHH;

B — i3 OgHIEel
npodipHK B iHWY

Man. 16.
MepemiwyBaHHA PigHHH:
8 = CHAAHOD NanMYHom;
6 — CTRYWYB3HHAM

1 He DCYBATHMYTE Horo. Kpaem oTrsopy mIameER
3 pPLOMHON TOPKAITLCA OTBOPY Opodipem abo
iEmol moCYIHAEN, AKY TPHEMANTE DIOXHI0, 1 obe-
PEXHO HATHBAKTE ¥ HEl HeoOXimHY KiTBKICTE
plagan (Man. 17, a). Imogl BHERKOPHCTOBYIOTE
miEry. HarusaTe pigHEy i3 OOSIOKN B CKIAH-
KY MOMHA 34 JONOMOTOK CRIAHO DATHYKH
(man. 17, ).

Pignuay 3 oxuiel opobipxkr B iHIDY ODepelnsa-
HTE TAK, AK IOKASAHO HA MamOHEY 17, &.

PinsTpyBamRa. ¥ nponeci miel onepanii sigow-
PEMIRMOTE HEPOZYUMHHY TEEPOY PEYOBHHEY Bifg
plarER. COOYATKY BHTOTOBIATE (PLABTP i3 BO-
IORHHECTOTD Danepy Oimoro Roasopy. Kpyssedon




Man. 18.
CHnagaHHA

dineTpy

Man. 19.
DinLTpyBaHHA

@)~ -

(plILETPYBATRHOTD TATEPY CRIATAIOTE ¥IBOES, A
noTiM — e pas yasoe (Man. 18), posKpHBAKTE
CYOIARHY HYETBEPTY YACTHHY 1 ITOMIIDAKTE
thizeTp ¥ giEry. Axmo BiE BHCTYDAE 3a Kpad
MHKH, HOMO BEHMANTE, BLAPIZAIOTE YACTHHY IO
KOIY TAK, mob Bl kpan GiasTpa 0o Kpamw MAKH
samnmanoca npEiansEe 0,5 oM, 1 sHOBY BCTAa-
BIAKTE ¥ JIAKY. PiIETP 3MOYYIOTE HEBEIHKOK
ELIBKICTE BOZH 1 OPHTHCKAKTD A0 BHYTPIMHELOL
NOBEPXHL TIHKH.

Jliftey & insTpoM DOMIIDAIOTE ¥V Kinene aabo-
PATOPHOTO IITATHEY, 4 O HelD CTARIATL CKISH-
Ky gua simpanna pigues (pineTparty). PineTpy-
BAHHA MOKHA OPOBOSHTH, BHEOPHCTOBVIOUH
CEIAEY DaTHukKy (Max. 19).

Harpisamua pedoBEHEER ¥ ODpodipui. Bepxaio
YACTHHY ODpoDipEH & PEYOBHHOI TH POSYHHOM
SAKPIILTIOINTE ¥ OpobiprorpuMadi abo B manmi
naboparopEoro ITTATHEA (Mat. 20). 3anaTonT:



Man. 20.
HarpisavHa
PiAHHK

vy npoSipui:

8 = IAHPINNeHIA
¥y npoSipKo-
TPHMaYI;

G — IaHpinneHid
¥ WITATHBI

COEPTIBKY 98 cy¥Xxe naasee. Conepioy pisHoMipmo
HATPIBAKOTE VO OpobipRy, a DOTiM, ¥ BepXHIA
30HI DOAYM'f, J6 TEMIEPATYDA HANBAIIA, — TV
i "acTHHY, B AKIHE MicTRThcA peuoBHHA abo
pogurH. Ilicas gocripxy rapaay opodipry He
BHIMAWTE i3 npolipRoTpHEMAYa, a4 KIAOVTE
pasoM i3 HEM A08 OXONOMEEeHEA Ha KepaMigay
abo MeTAneRy mAcTaBKY. Armo opobipry bymo
SARPINIEHO B INTATHEL, {1 SATHINAIOTE OXOI0-
AFCFBATHCA B BEEOMY. CORpTiBRY abo cyxe DaInHe
TACATE.

Harpisanpa pedoBHHEH 400 BENAPHOEAHHS
PiIIHEN B DOPUEIAHOBIH vamui. ¥ rabopaTopHO-
MY IITATHEL 34 JOMOMOTOI0 MYy(TH 3aKPLLIIOTE
KLTEOE 1 pOSMIOIVIOTE ¥ HEOMY OOPOEISHOBY
YANITKY 3 PEYOBHHON af0 pOSURHOM. SATATIIOTE
conpTieky. Hinsoe mae GYTH BCTAHOBISHE TAK,
o6 FHRHA TACTHHA JANTKE DepefyBANa ¥ BepX-
Hif 9acTHHL moomyM ' 8 (Mam. 21).

BHnapoweagnda piIHER Ha TPeIMeTHOMY CRIL.
IIpegMerHe CHIO 3AKPIOINOTE ¥ OpodipRoOTpHE-
MAa"i. 3a JODOMOr00 CEAAHO] DATHYRYE, TPYDRHA
abo mineTHM HAHOCATE HA CHIO K1TEKA KPAOeak
BOAHOID POSYHEHEY 1 pIBHOMIPHO HATDIEAIOTE HAJT
NONYM'AM YOI NDOBEPXHID ckaa (man. 22) o
NOBHOID BHNAPOBYBAHEA Bogm. Ilicna gocmigy
rApAYe CHRIO KJIAVTE PAZ0OM i3 mpobiproTpHMa-
geM QA OXOI0MMEHHA HA Kepamiuny abo meta-
MRV DINCTARKY.
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Man. 21. Man. 22.

HarpieaHHA pigHHK BunaproeaHHA pigHHK
B NOPLENAHOBIA YawuLi HE NpegMeTHOMY CHAi

NMpaeuna 6e3nNekM
nig 4yac po6oTH B XiMmivHomMmy KabGiHeTi

1. KoxHMH gocnig BHKOHYHTe 4YiTHO 38 iHEeTpyKUiew, EMilleHOW B
nigpy4YHUKY, TA 3rigHO 3 peKoOMeHaaLisMH BYMTENA.

2. Jocnigy 3 BMKOpPMCTAHHAM 800 YTBOREHHAM WHKIAAWMBMX AeTKHX
pEYOBMH, 8 TaKoX rasise i3 piskum 3anaxom 3AIRCHIONTE ¥ BUTAM-
HiIA wadi 3 yBIMKHEHWM MOTOPOM.

3. 3a nepebirom pocnigy B npobdipui cnocTepiraiTe vyepesa Tl cTiHKM.
He MoXHa QMEMTHCA HE peYOBMHHM B OTEip npobipKM, ocodn4Bo nig
4ac HarpieaHHA.

4. Mig yac poBboTH 3 BorHeM GyabLTe ocoBNMBO YEBAMHMMMK | oDepex-
HHMH.

5. HarpisaiiTe npobipry 3 po34YdHoM abo pevoBWMHOK piBHOMIpHO.
Mpy Wbomy zabopoHeHO HANKBATH 860 HAcHNaTtH B Hel Oyab-Axy
pevoBsuHY. He cTasTe rapsady npobipky B NNACTMACOBMA WTATHE.

6. HaTeropMyHo 3a60poHAETLEA BPAaTH pevyoBHHK pyKamu, npobyea-
TH X Ha CMAHK, PO3CUNATH, po3OpU3KYBaTH abo nignanoBaTK.

T. Ona gocnigle BHKOPHCTOBYHTE NHLIE YHCTHH | HeYWKOOMEeHWHA
naBopaTtopHHA nocyq.

8. Axwo Ha wKipy noTpanuna 6yab-AKAa pevyoBMHA, cTpYCiTh i1, 3MKiA-
Te BENMKOW KinbKicTio NnpoTodHol BogM A ofpasy 3eepHiTLER A0
BYMTENRA abo nabopaHTa.

8. NMicna BMKOHEHHA Jocnigie peTenbHO NOMMATE PYKH 3 MHOOM.

10. He B#uBaiTe i B XiMivHOMY KabiHeTi.
11. ¥ pasi HelacHoOro BHNAAKY HEeraiHo 3BEpHITLEA A0 BYMTENA.
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Man. 23.
ETHHETHE
Ha GaHLi
3 NaHOoM

4nA nignorM

?

Ili opaBRIa BAMKIHNEBO OAM ATATH e i TOMY,
o0 AeAKl § HHEX MOJKEYVTL GHATODHTHCA B IIOBCHK-
AEHHEOMY MHTTL. 3aX0IH De3IeKH O1T Jac PoDOTH
3 thapbiaMu, OPraHiYHNMHE POSUHHHHKAME, MHEH-
HAMH zacobamE, oTpyTOXiMiKaTaM®, IHITHEMH
ToBApAME moOyToBOI XiMil BKASAHO HA YIAKOB-
Kax abo erEreTRax (Man. 23).

¥

AANOENHI 3AXDIW
B Ui MEpEITHL TP B Sy e e
Aanefiaicu I BONOIE . TONnE | N O0ire
iapliysnrueng pofit, a vanme NICTE (xRS,
Imrl
= PR IICTOCOSYRATH Nyssosl pysamiy. Sanolirem
ORI el NP i ek 10 ] W

OBEEPIFATH BlO BOMHIO!
Bipotinaro a Yapaik

BHCHOBKH

Ha yporax ximMil BYHTEIE 1 Y9I 37IHCHIOOTE
pizHi onepanii 3 peYoBHHAME, IXHIME po3dHHA-
MH. HalyacTimme JOBOOHTECH HAITHEATH &
npobipEE BOOY 1 pOoSYHHH, HDepeMIiIIyBaTH IX,
HATPIiEATH, iHOJ] — BHOAPIOBATH, (JLILTPYEATH,
BHABIATH 3aIaX PEI0BHH.

i gac BHREOHATHEA XiMIi9HOTD eRCOEPHMEHTY

VOHI MAIOTE JOTPHMYEATHCH NPABHI De3NeKH,

15. foGepite npaBMnbHI 3aKIHYEHHA peYeHHRA:
Harpieary npodipKy 3 pevyoBHHOK Tpeds ...
8) TpHmMawy i 1T pyroto 6lna oTEOpPY;
6] nonepenHbLo 3axpinKewn 1T B nposiproTpMMadY;
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B) CAOYATHY BCIO, pyXE0YH B noayM'l, @ noTiM — nNUWe Ty YacTH-
Hy, A& MICTUTLCH PEYOBMHE;
M) TiNbHK B TiR YacTHHI, A8 MICTUTLCA PEYOBMHA.

16. Homy ana nepemillyBaHHA pigMHK ¥ cHARHUI Ho4l BHKOPKETOBYIOTL
CHAAHY Nandysy I3 rymoBMM HEHOHEMHMKOM (IWMATOMHOM MyYyMoBol
TOYOHKH)?

17. AHMA BMA nocyay AoUiNBHO BUHOPWCTATH AN8 NepenqBaHHa 3HaJHO!
KinbHooT planHK 3 ogHiEl MNAWKK B iHWY?

18. kM npaeun Geanexd cnig AoTPMMYBATHER Nig vae gocnigy, Wwo nepaq-
BAYEE HAMPIBAHHAY?

19. Homy pevoBHHM Nig Yac XiMiYyHOro eKcnepuMeHTy HarpisamTe ¥ cHd-
HOoMY a00 HepamMivHoMy nocyal. ane He B NNACTMACOBOMY?

20. Akl npasuKna Gesnexd, HagegeHi 8 naparpadl, € aKTvanbHWMHK nig Yac
pEMOHTHMX pobiT v KBapTUpI?

[MPARTUHHA POBOTA N 1

Byaoea nonym’q.
HaunpocTiwi onepauil
B XiMiYHOMY eKCcnepuMeHTI

[MTepen EEKOHAHHAM NPAKTHYHOI po0OTH VEAMHO IPO-
UHTANTe [IpaBAia Desnekl B XiMiaromy radigerTi (c. 28) 1
UiTHO IX JOTpHMYyHTeCH.

Bydeme ofepesHumMi 3 802HEM.

Jocnig 1
BusueHHA GygosM nonym's

SanamTe celury. Br nobaunTe, mo moayMm’d HeoJHO-
pigae (Man. 24). ¥ nHumxiil, TeMHIH, gyacTHHI DomayM'd
TEMIOEPATYPA HeEMCOEA. Yepes HecTATY HOBITpPA ropiHEA
TYT Malizxe He BinOveaerscd. [Tapadin, 3 AKOT0 BHTOTORNE-
HO CEIUKY, COOYATHY [LIABHTLCH, 4 HOTIM NepeTEOPIETECH
HA razonogidH] ropoTi peuoEHHEN.
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ta

ta fa>t>1,

Man. 24.
Bygosa
nonym's

Y cepedniil gacTHH] TOAYM A TEMIEpaATYpa BHIOA. TyT
UYACTHHA PEUOBHH 3l0pHe, 4 PellTa NepeTEOPHEThCH HA
roprYi TA3H i1 YacTOUKH caxi, AK] poz:Rapw0IOTECH i CBIi-
TATHCA. TOMY IIA YACTHHA NOJVM' A HAHACKpagima.

HoeemiTs HAABHICTE YACTOYOK cadki, DOMICTHEIIH B
cepelHI YACTHHY NOJIVM A DOPOeldHoE]l YyamrKy abo moa-
renk. o cnoerepiraere?

Bepxua 9acTHHA ODONYVM' A Mae HARBAITY TeMOepaATyPV.
¥ Hili Yl peUOBHHK STOPANTE DOBHICTIO; [IPH OEOMY VTEO-
PHETECA BYTJIEKHCIHNE r'as i BOJAHA IDapa.

[lig gac opoepegeHHA XIMIUYHHX JOCHIOIE Ha:zpisamu
PEUOSUHU ROMPIOHO Y eepXHill YacmuHi noaym'a, de
meMnepamypa Hallauuga.

aocnig 2
MpuroTyBaHHA PO3YMUHY coni

MnoaTenem eigdepiTe iz DAHHH HeBeJHEY HIILHiCTh
EyxoHHOI comi' (1/4—1/3 gaiiHol noxEK) i noMicTiTs i B
xiMigey cRAAHKY ob0’emom 50 ma. Joamiite go coxi Boay
{He DinblIe NOMOEHHHA CHAAHKH) 1 DepeMIITVHTE CRIAHOK
NATHIECK A0 OOBHOIO POSUHHEeHHA PedoBHHH.

! VTR MOMe SAMIEATH KVEOHHY ¢libh Ha KATBIEHOBAHY comy ado
aafappaaHY EYOBHEY (HANPHEIAN, MiTEEE EyIopoc).
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Jocnia 3
MNepenyBaHHA PO3YHHY

Obepe:rHO NepeJHiTe YACTHHY POSYHHEY coJi 81 cRIAHR-
EH B npobipry go 1/4—1/3 11 ob’emy. Ilicna nroro nepe-
THifTe TpUONMAZHO 2 MJI po3UYdHY i3 iel npobipEH B IHITY.
O01ael npodipKK DOCTAETE ¥V IITATHE.

aocnia 4
HarpisaHHs pigMHi B npoBipui,
saKpinneHii y naGopaTopHOMY LUTATHUBI

IIpobipry i3 2 MI pOSIHHEY COJI 3aKPLITE TOXHIO B AN
NaADOPATOPHOrO IMTATHEA OJMHMEYe IO OTEOPY. SAOATITE
cnaprieky'. Bigperyiamiite BEHCOTY HONOMHEHHA NANHH B
MITATHE] TAE, 0D HEFHEA TACTHHA OpoDipEH Depedveana v
BEPXHIH uacTEH] Moy 4. Obepe:XHO BisbMITE CHAPTIEEY B
PYEY 1 pisHOMIpHO DporpiiTe Bcio npobipky. [loTiM nocras-
Te CIHPTIEKY Oif OpoDipEy 1 HarpieadTe po34YHH ¥V HIH IO
sapdnasaA. He donyekaiime suxudy pidunu iz npodipruf

Bincraere cOHPTIEKY, He FACAUH OOJAYM 8, IJIH HACTVII-
HOT'O JOCHLAY.

ITpobipry & pozurHEOM IIicadA 11 OXONOM¥EeHHA BHIIMITE
iz manK@A nabopATOpPHOTO INITATHEA | HOCTABTE B IITATHE
oA npobipoK.

aocnigs
HarpisaHHa pigHH4 B npobipui,
saKpinneHii y npobipKoTpumMaui

SaRpioiTe ApyIy OpoblpHY 3 pOZYHHOM cOJi ¥ Ipobip-
roTpuMaui. CoogaTey pieHOMIpHO HATpidTe BCHO HpodipRY,
a moTiM — TV 11 9acTHEHY, 0e MicTHTECH pinHHEA. TiNEKH-HO
POSYHH BZAKHOHTE, BIJICTAETE CHHPTIEKY 1 moracits
IOJAVM’ A, HAKPHENTH KOBOATKOM.

1 = "
SAMICTE COMPTIRKE MOMSHA BERODHCTATH CVES HATLHE,
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He puitMmarpun npobipky iz opobiproTpEMada, BHIHINA-
TEé FAPAYHE PO3YHH ¥V CHIAHKY 1 DOKJAAITE OPoDipEY
pazoM iz DpodipKOTPHMAYEM HA CHElialBHY MOCTABKY
onA oxononxeHHA. He cmasme zapavy npodiprxy e
RAGCMMACOBUI WHLAMUE.

?

21. 13 AKMK YacTHH CHAAOAETLCA NoAYM 7 DxXapakTeprayiTe Tl

22 ¥ axomy BUNagHy pigvHa B HonGi 3aHMNATE WBKAWE — KONK QHO Nocy-
OMHH nepetyBace y sepxHIR YW HMMHIA JacTHI noayms? Bignoeigb
OBrPYHTYHTE.

23. YoMy npH HarpisadHl npodipky NoTpiBHoO cnovaTky 1l Beo nporpith?

24 Y aKnid Bik cnig cnpaMoBysaT npodipky Npy HarpisaHddl B HiK planHW?

25. YoMy He MOoBHA CTEBWTH rapaygy npodipky B NNSCTMACOBHE WTATHE?



po3Ila

IloguaTroRBl
XIMIYHI IOHATTSH

HNimim DOYHHANTE BHBYATH 3 O3HAHOMTEHE
iz plEHNME PEeYOEHHAMHE, IXHIMH HAHMEHIITHMH
YACTHHKAME, BaacTEBoCTAMH. Lla #Hayma, #k i
MATEMATHEA, Dloxoria, thisuxa Ta iFmi mEayeH,
MAE CBOI0 MOBY, TEPMIiHN, DOHATTH, 3AKO0HH.

Big Toro, HACKINBEN YCOiMHUME GV A¥TE BaImi
MepIIl KPOKH ¥ CBLTL XiMmil, 3anemars popMysaH-
HA iETepecy o oicl HEAVEH 1 MailbyTH ZocATHEH-
HA B HABYAHHI.

Pe4yoBUHU. ATOMH, MONEKYIH

MaTepian naparpada qonoMome Bam:

¥ posplsHaTH pevyosdHE | disvanl Tina;

¥ glapisHaTtd marepland i HWHX peYoBrH Ta TxHIX
CymMile;

¥ npvragat eigomoct nNpo HalimMeHWw! YAcTHHHM
PEYOEMHH — BTOMM | MONEHYH.

Peoonnma. ¥ DOBCAKIEHHOMY SKHTTL MH CTHRA-
eMOCA 3 DArATEMA pegoBEHAME. Cepen HAEX — BOJA,
LIYVKOpP, KYXOHHA CLTh, XAPYOBA CONA, JHMOHHA
KHJI0TA, KpeHEAa, G[ATIS0, 300I0TO.. el nepesrik
MOGKHA SHATHO POSIIHPHTH. ¥ COTHL pasie DLIkme
PEYOBEH TOOYBAITL | BHKOPHCTOBYVIOTE XiMIKK B
mABOpATOPLAX.



Man. 25.

MpupogHi
PEYOBHHH

Huwui sigomo noaan 20 maa peaosnx. BaraTo 3
HIX TPATLIAETECA B XpHpogl (Man. 25). ¥ nosiTpi
€ plaEl rasm, cepej AKHX OepeBasKalTE A30T i
KHUCEHE; ¥ plukax, MOpAX, OKEAHAX — KPIM BOJIH,
POSUHHEH] B HIM DEYOBHHH; ¥V 3eMHIN Kopl —

THCIEHHL MiHepanH, pyan Tomo. Beamma ®ink-
KiCTE PEUOBHH MICTHTECA B JHHEHX OPraHIsMax.

ATMIHIO, IHEKY, ATETOHY, BAIHA, IOJIIETH-
MeRy, DATATROX IHIONX PpPedOBMH ¥ OpHpoxl
HEMAE; 1X BUpOOIAIOTE Ha 3asogax (Mamz. 26).

| ANHMIHIA

MigHWA KyNopoc

Man. 26.
Pe4oBHHHM,
AoGyTi
NIGAHHOK

Hesarl pedoBHHEH, AKlI € B OpHEPOJl, MOMHA
A00VTH 3 IHMINX pedoBHEH. TAK, IpH HATPIBAHHIL
MAPTAHIBEY BHILIACTLCH KHCEHE, A IPH HArpi-
BAHH] KpeHAH — BYIIEKHCIHH ras. ¥Y49eEl 3a
BHCOKOL TEMIOEPATYPH 1 BEIHKOTO THCHY Iepe-
TEOPIOITE TpadiT Ha annad. Hloopasga, xpucTa-
JTHEN MTYyYHHEX AIMA3IE Xyae gpibEl H HeopHE-

35



Man. 27.
BynigenbHi
MaTepiany

OATHI A8 BUTOTOBIEHHEA HBETIDHHX IPHEPAC.
Ix BUKOPHCTOBYIOTE ¥ GYPHILENX i mmdyeans-
HHAX OpPHCTROAX, IHCTPYMeHTAX Aaa obpobxm
METANIE 1 KAMEHIO.

Hegid exnom 03HaK00 pevosunu € xacd. CBiT-
JMOB]l IpOMEeH], eMeKTPHYHE TA MATHITHE IOJIA He
MAMTE MACH 1 TOMY 0 PEYOBHH HE HATEMKATD.

I3 pegoBHH CERIAMAIOTECA thismanl Tina., Piamy-
HHMH TLIAMH €, HAOPHKIAN, KPalld BOJH, KpH-
CTAT MIHEPATY, ¥IAMOK CKIa, 3epPHO IIIEHAL],
abnyro, Topix, 4 TAKOM OpeiMeTH, BHTOTOBIEHL
AHNANHEOK, — TOIHHEHE, irpamea, KEHEMEEA,
HAMHCTO TOIO.

P HasgiTe peuoBHEHE, § AKHX CKIATAI0TECH TAKL
tpizuaHEl TinA: KPHKHHA, OBAX, O EEIE.

s pegosrH ado IxEix cymime, Akl BUKOpH-
CTOBYIOTE ¥ OFOIBEHHANTEL, 18 BETOTORIEHEA pla-
HOTO O0NaTHAHEA, OPegMETIE NoDyTOBROro BAKHT-
KY, XYI0MKHIX BUpo0is, icHVE 3AraThLHa HASBA —
mamepiaau (Man. 27). HepmuMe MaTeplanaMn
B icTopil somerea 6ynu Ti, ARl HATABAIA IPHPO-
oa, — BEPeBHHA, KAMIHE, ITTHHA. STOI0M JTHOIH
HABIYHIHACH BHILTARIATH 3ATI0 TA 1HIN MeTATH,
BHPOOMATH CHIO, BAOHO, DEMEHT. & HAI TAC
@AMICTE TPAAHIINHIX MATEPIATIR Jeganl IMEpoe
BHEOPHCTOBYVIOTE PL3HOMAHRITHI NIACTMACH.

P I3 axnx maTepiadis MoEyTE OYTH BHTOTOBIEHL
BARA, TAPLTEKA, CTLIEORT




ArperaTHi cramm pegosran. Bigomo Tpr arpe-
TATHI CTAHH PEYIOBHHEHE — TEEPAMH, PIigRmH i
TAZ0II0MI0HIHA.

Ilig wac HArpiBAHHA OLIRIICTE TEEPIHX PEeY0-
BHH ILTABUTECH, A DiIAHEN 3AKHIANTE, TEReTBO-
PIIOYHCE HA Dapy. IIpHn sEM:HeEH] TeMOEpDATYDH
BiAGVEAIOTECH SEOPOTHL mepersopenHs. lasm aa
BHCOROTD THCRY 3PLGKYIOTECA. 34 FoiX OHX ARHEI]
ATOMH i MOTEKYIN He pyHEYVIOTECH. Orime, peuo-
BUMHE, IMIRNIOYL CB1H dZPeziimiLil Can, He nepe-
MEOPHEMBCR Hd iHIUY.

KossHuil 3HAE€ OIpo TPH ATPETATHI CTAHH BOJIH,
AKl ICHYIOTE ¥ OIpHpogi: g, Boga, BOSAHA Tapa.
Ane oo IyKpY, HBATPHEKEIATL, BiToMi T84 arperarai
cTaEH — TeEepZui 1 pizxma. Ilpn marpisansi
IYVKOD CO0YATEY IUTABNTECH, IOTIM YTEOPEHA pigu-
HA TEMHIE, 1 3'ABIAETRCA HenpreManil 3anax. e
CRITUHTE Opo OEPETEOPEHEEA VKDY HA BN pedo-
BHEHN. Ur#e, razomogifHOTD cTAHY AOA OVERY HE
icaye. I'pathiT Be MO POSOIABATH; 34 TEMOIEDa-
Typa 3500 °C BiE 0gpasy DepeTEOPIOETECH HA ODAPY.

Kpucrankod Te amopded pevoment. Posranganyd
KyXOHHY cinb | LyKop Kpish 36iNblVBANBHE CHAD,
MOMNEMO MOMITHTH, W0 YacToOMKM ol MaoTe gopuy
KyGa, a Lywpy — iHuly dopmy, NepeBamHO TEX npa-
BHALHY, CHMETPMYHY. KoMHa TaKE YACTONKA € KpHeTa-
noM. Kpueran — ye camoyTeopeHe (iandHe Tino, 1o
Mae naocki rpadl Ta npawmi pebtpa. Omwe, cinb
{man. 28, a) i Yywop — KpucTanidHi pesosHHM. o
TAHHX PENOBMH HANEKATE NMMONHA KHCAOTE, MoKo-
3a, GinblicTe MiHEepania, MeTand Tolwo. ¥ Barathox
BHAGAKAX KpHcTand gqexe gpioki. opMa KpucTany
IYMOBNEHA NEBHMM (YNopagroBaHMM) POIMILLEHHAM
¥ HBOMY HEHMEHIUMX YACTHHOK PEYOBHHH.

Crno — He kpMcTaniyda, a amopdHa® pevyosKHa.
AKuwo doro nogpiBHKTH, TO OTPHMAEMD Be3popMHi
¥naMmuM (Man. 28, 6). AMophHHMH pEYOBHHAMM €
KpOXMans, noAieTHAEeH Ta iH.

! Topuin noxogETs Bij rpenerEx opedikea a- (oaEavae samepegenHs) i
caoBa morphé — dopna.
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Man. 28. Aromu, morexyad. Ha ypokax npEpogosHas-
Kpueraniuwa (a) CTBEA BH JISHATNCSH PO TE, IO PEYOBHHN CKIATA-
| amopdHa (5) OTECH 8 Oeariui EafgpifHimmx, HeBMIUMHX

PEYOBHHH:
A = HaM AHa
cink; & — CHAO

HABIThH ¥ DOTYVRHEEH MIEPOCKOI TACTHHOK — ATO-
MiE, MOJEKYIL.

Arom' — HaliMeHINA YACTHHKA PEUYOBHHM, KA HE MAE eJeK-
TPHYHOTO SAPALY i cRIaJaeThen 3 NApa i eNeKTPoHIE, 1O PyXa-
HITBES HABKOIO HBOIO.

Azpa aroMis zapagFeH] DOZMTHBHO, A EJIEK-
TPOHH MAKTE HETATHBHHEH 3apaj (man. 29).

; Aapo
Man. 29, ‘
Mopens
HARNPOCTIWOrD , ENEHTININ,, =

aroma y . .

ATOMH MOMEYTE BIODisHATHCA OQHH BiJ 0ZHOTO
34 CRAIATOM (HAOPHEKIAZT, 38 KLIEKICTIO eIEKTPO-
HIiE), 8 TAKOM 33 MACOH,

ATOMAME YTEODEHA HEEEIHKA KITEKICTE pedo-
BuH. Cepen aux — rpadiT, arMas, Jearl Minepa-
IH, IeKLIEKA MAsiB.

Moaeryaa® — 4acTHHEA PEYOBMHH, SKA CRIAAETHCH 3 JBOX
ado fiapmol KinskoeTi cnoayuyeHHX ATOMIE,

1
CJI0BG DOXOMETE B rpedsEOTS atomos — Helo L TLHE .
* CnoRo DOXONHETE Bij NATHECLKOrO clIoBA Moles (Maca), AMOHITYBATL-
moro evdikea cula i b meperkaani oaEAYAE MATOHEEA MACAS .
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Man. 30.
Mogeni
MONEHYN:

8 — BOJHID;
& — BOAM

I'az BOZEHE CEJIAJAETECH 3 MOJMEKYI, ¥ KO-
HIff 8 AKHX MICTHTRCHA ABA OJHAKOBHX ATOMHI
(man. 30, a). ¥ MonexyIl BOGH — TPH ATOMH
(man. 30, 6); 1BA 3 HEX OgHAKOE], Taxl cami, mpo
i B MOIeKYIl BOJHID, A4 TPETLH — IHIDOTO CRIAATY
1 madme B 16 pAsie BRMCOIMHA.

F| 7]

MorexynIapHEEX ped0oBHH — DlanmicTs. Cepen
HHUX — Mailse Bl rasm, oprafiuni pegosnnn (3a
DEAKAMH BHEATKAMH ), KHCIOTI TOINO.

AToMn 1 MOTEKYIH B rasax i piguaax Gesnammo
PYXAKTECH, 4 B TEEPIHX PEUYOBHHAX Hepebysa-
I0ThE ¥ DEBHUX 4I03MIIIAX® 1 GASHAIOTL HE3HAY-
HHX KOIHNBAHE.

PizHypEi TiZa CEIAJANTECE 3 PeY0OBHH.
Herix emMHa 03HAKA PEYOBHEH — Maci.

BiIsOicTE PeY0BHH MOEE NepedyEATH ¥
TPLOX ATPETATHHX CTAHAX — TEEPIOMY, PiTRoMy
H razonogidmomMy.

PeyosMHHN Ta ix\i cyminn, sxl EHKOPHCTOBY-
0TE ¥ OyJIBHEAOTEL, 47A8 BHTOTOBICHHES 06Ia7-
HANHA, PiZHHX ODPeIMeTiE, HAZABAIOTE MaTepia-
T MH.

ATOM — HAHMEHIIA JACTHHEA PEYOEHHHN, AKA
HE MAE EIeKTPHYHOTO 3apagy 1 CRIATACTRCH 3
ATpa 1 eIeKTPOHIE, ID PYXalNThCA HABKOIO
HEOTO.

Monexyna — 9acTHHEA PeI0OBHHH, AKa CKIA-
IZACTECA 3 gBOX afo 0iremol KiILKOCTI comoxyge-
HHX ATOMIE.
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26. B1Bepit cepel HaBegeHWX ¢hiB | cNoOBOCNOMyYeHb Ti, AK CTOCYIOTLCA
pEYOBWMH: cTin, Mifb, NNECTMACOBA NARLWHA, CNWPT, FAS3ETE, LYKOD,
BOASIHA Napa, cpiGHMA NEHUKMOK.

27. 3HaipiTe slonosigHicTs:

PelyoBKHE DiakyHe Tino
1) 3onoTo; &) HoHML;
2) 3aniso; ) kadny4ka;
3) nonieTunen; B) BITpUHE;
4) cHno; ) rocnogap4Mi naxer.

28. Hazgite v HaeeneHoMy nepeniny GynisensHi marepiand: rine, Bick,
cHNo, rpadit, UeMeHT, riiueprH, KBNpoH, Mapmyp.
29 Haeefime NPHKENEAN:
a) HinbKox piaHKx npeaMeTie, BUroToBAEHKX 3 0HOM B Toro camoro
MaETERIENY;
) npegMeTa, BUroToBneHoro 3 Kinbkox Mmarepianis;
B) ABOX MATEPIANIE, 3 AKMY BUMOTOBARIOTE AHANOMNYHI NpeaMeT|.
30. flHa YacTMHHA & HARMEeHLWWOW — BNEKTPOH, MONEKYNA YW aTomM?
31 YW mase monekyna enesTpHYHKE 38paa? Hu MICTATLEA B HIW eneHTRoHKW?

(Pi3u4HI BNacTUBOCTI pe4OBUH.
AK BUBYAIOTb PEYOBUHM

MaTepian naparpada gonoMome gam:

¥ 3'acyBaTH, AKI BAACTHBOCTI peYOBMH HA3MBAITL
PBHUHHMM;

¥ HABMWTHCH XapaKTEPHIYBATH PEYOBMHH 3a dizky-
HMMH ENBCTHBOCTAMM,

¥ nigroTyBatvcd Qo eKCAeDHMEHTY 3 BMBYEHHNA peyo-
BIHH.

Komna peIoBHHEA MAE DEEHI BIACTHBOCTI.

Baacrueocri pedoBHHEE — He OSHAKH, 33 AKMMH PedOBEHHA
eigpisasersen ein inmol ado nogiiaa no wel.

Piavyni BIACTEROCTI PEYOBHH. 34ATIZ0 JETEOD
BigplsEETH Bij JepeBRHH 38 KOILOPOM, oCoOIH-



BHM OJIMCKOM, A TAKOM HA JOTHE: METAT SABEKIH
SAACTECA XOJOJSHImMEM, §0 Hpame OpOBOIHTE
TELTOTY. BEROPHCTOBYIONH MATHIT, Da9AMO0, 0
3AMIE0 TPATATVETECS 00 HROTO, & JepEEREA — Hi.
Ha migMiny Bij zamiza JepeBHHA ¥ BOJL HE TOHE,
o 1l rYCTHHA MEHIIIA G4 TVCTHHY BOJIH, A TYCTHHA
amisa — OLIEIIA.

Baacrusocri pegosnnmn, aki BHABINIOTE cHOCTEpeaxennnm ado
EHMIipHOBEAHHAMH, HEe NepeTEopIuH i Ha immy pewoBMHY,
HAZSHEAKTE isueHiLLMU.

Hafpa i IHBIMEME PLIEYHEEME BIaCTHBOCTA-
MH PEYOBHHHN €1

* ATPETATHHH CTAH 34 OSBHHX TEMIOEPATYRHE H
THCKY;
roaip, barck (abo Ix BigcyTHICTE);
aamax (abo Horo BIACYTHICTE);

POSYHAEHICTE (400 HEPOZYHEHICTE) ¥ BOIL;
TEMIOEDATYPA ILTABIEHH;

TEMIOEPATYPA KHITIHHS;

TYCTHHA;

TENTOTPOBLTHICTE;

EIeKTPOOPORIAHICTE (a00 HeeIeKTPOOPOBLY-
HICTE).

Ileperxix (pisHYENX BIACTHBOCTEH TBEDIHX
PEYMOBHH MOKHA POSIIHPHTH, BEJOYHBITH I0
HLOTO TEEPIICTE, IIACTHYHICTE (AD0 KPHXKICTE).
Onuecywoud pigAHY, 343HAYAIOTE, AKOK BOHA € —
PYXIHBEON 98 oJiicTon.

HKomp peuoBHHHE, 3ATIAX 1 CMAK BHIHAYATOTE 38
SOMOMOT0K OPTAHIE 9YTTH, A TYCTHHY, EIEKTPO-
NIpPOBLTHICTE, TEMOEPATYPH [IIABIEHHEA TA KAOIH-
HA — BUMIDIOBAHHIMH.

BigomocTti opo dismuni BIacTEBOCTL HATATROX
PEUOBHH BMIEHD ¥ CHENIATERHIN JdTeparypl,
IOKPEMA B JOBLIHHKAX.

binbilicts i3MYHHX BAECTHBOCTEHR PEYOBHHH
SanexKTL Big If arperatHoro ctady. Tak, rycTiHa
nwogy, BogW | BogaHof napM piava. @3ayBaTHA
KHCEHb De36apBHMIE, a8 DIgKMIE — BAGKHTHHHA.
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Man. 31.
HarpieaHHa
Hogy

Temneparypy KMAiHHA peYyoBHH 3MIHKOOTLCR 3f
aMminow THeKY. Hanpuinal, Boga 38 MOHMMMEHOID
THCKY 3aKkMnae npd temnepartypl, HHMYiH Big
100 °C. NyctiHa Oyqb-AKOr0 rasy 3a0eMNTh Bif] THCKY
i remneparypH.

SHAHHA PIFMYHAX BIACTHEOCTEH Hepigxo
SOMOMATAE +BIISHABATH® pedoBEHH. Hanpm-
KIAT, EIHHAHE MeTAT IepPEOHOTD ROIVEODY — Migk.
ComoHEEi CMAK Mag THIe KyXoHHA cins. Hog —
MAIME YOPHA TEEPIA PEUIOBHHA, AKA IPH HATDI-
BAHHI IePETEOPIOETLCA HA TEMHEO-(DLOMETORY Dapy
(Man. 31). JIna BE3EA9eEHA DATATLOX PEUOBHH

DEpPYTE B0 VEATH CYEVIOHICTE IXHIX BIACTHEOCTEH.

Kpid (hlaEgHAX BIACTHBOCTEH KOMHA PEUOBH-
HaA MaE XiMiuel BIacTHEOCT. BOEH BEABIAIOTECA
B 3ZATHOCTI PEYOBMHHE 0 OepeTEOPEHE HA iHII
peaoBERHEHA. [Ipo ol BIacTHEOCTLI ATHMETECHA TATI.

Hx smpuaors pegosHHH. Ha yporxax ximii sn
NPALIDBATHMETE 3 pisEEMN pedoBHHAMH. Bam
HeoOX1igHO BMITH OODHCYEATH IX J0BHIIIHIN
BHUTIATN, BUABRIATH IeEH] BIACTHEROCTL, TOPLIBHED-
BATH 3 IHIMMMA PEYOBHHAME, HABYHTHCH Bigpis-
HATH OGHY PEYOBHEY BiX immiol.

BHERUYAWUYN pEYOBEHHY, BUEHI-XIMIKH BHIHA-
TATE:

* 1 (hisE9H] BEACTHEOCTI;

* CHEJIA] PEYOBMHHE, TOOTO T, 3 AKMX YacTH-

HOK BEOHA CEIATASTLOA, CKIMTEKHE i AKHEX ATO-
MIiE MICTATE 11 MOJEKVIIH;



BHYTPIMEL OVI0BY PEYOBHHH B TEEDIOMY
cTAHL (pO3aMIIDEHHA E HIH HAHMEHIOINX

JACTHHOK);

XiMigH] BIACTHBOCTI.
Cria1 pegoBHHE BOTAHOBIOINTE, 8T1iHCHEETI
1 ximigHWl AHANTLE, A BEVTPIMHED G¥I0BY JOCTi-
OAHCVIOTE 38 JOTOMOTON CHeMIATEHNXY IREITATIRE.
PeTenrHOrO BHEYEHHA DOTPe0YIOTE IIOHHOD
gobyTl pedoBENER. ARID HOBA DEYOBHHA BHARJIAC
BIACTHEOCTL, MiHHAL 18 OTPAKTHKN, TO JJIA Hel 3Ha-
XOOATE BIADOBIDHEY cithepy BHEKODHCTAHHA. l1HODL
XiMiK BHpiIOYE ZOCTIINTH BiOoMY PEYOBEHY, D100
MiATEEPARTH ak0 YTOUHHETH BiTOoMOCTL Ipo Hel.

JIABOPATOPHWIA AOCHIA N2 1

OzHaloMNeHHA
3 Gi3HYHHMH BNacTHBOCTAMH Pe4yoBHH

BaM BEMOaHO TPH OpoDipKH, B AKHX MICTATHCA KAJIMHA
cexitpa', rpadit i noaieTnes®. ¥ samoMy posmopaAl#eHH]
€ CRJIAHKA 3 BOJ0K (aD0 DPOMHEBANKA) 1 CHAAH] DATHIHI.

OnumiTe pedoBHEH. AR BHMIAN MAWThE YACTOUKH
komHOL peuoeHHEE? Ile — KpucTanue®, ApibHI EVCOUIER
DoelasHOL opME, Dopollok? 3'AcyiTe, UH POSUHHAKTE-
cA PeUOBMHHE ¥V BOOIL, Jeriri abo BasKUi BEOHH 33 BOJIY.

SamHOIiTE (hisHYH]I BASCTHEOCTL PEYOBHH ¥V TADIHILHO:

0 SRMYAHHHERX VMOR

iz Pegonmma
BAACTHBOCTI CeaiTpa I'padpir IHomxieTnmen
ATperaTHNH CTAR

Homip

! Kaxifma cenirpa — mMineparsue qodpHeo,
* VaHTAIE MOode aaMigETHE rpadit Ha elpey, Mina afo samised omrypes,
A nmomieTHned — g5a imef nogiMep.
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3a AKO0K BIACTHEICTH (BIACTHEOCTAME) MOMHA BiNpia-
HHTH KOXXHY PEYOBHHY Eil JBOX IHIIAX?
HaseiTs BnacTHEEOCTI, HOAI0H] 1A JBOX PEYIOEHH, TPEOX

PEIOEHH.

Ximigami excoepaMerT. XiMia — eRcOepH-
MEHTATLHEA HAVIA. BOHA He MOMe icHYBATH H
POZBHEBATHCH De3 3glIHCHEHHS pPISHOMAHITHHX
OOCHITE 3 PEYOBHHAMN.

Ilepes THM AK POSOOYATH EECISDHEMEHT, XiMiK
VCELDoMI0E iToro MeTy, shEpae inhopManio Ipo
PETOBMHN, 3 AKAMH npanmsarume. IloTim sim
CKIAOAE IIIAH EKCOEPHMEHTY, EHGHAUAE VMOBH
Horo npoeegensda. Ilig wac gocrigy BUeHHEH cIo-
CcTepirac sa pedoBMHAME, pikcye swmimm, mo
BifOVBAIOTECA 3 HHMN, 3nilficHEe Heodxigmi
BHMipHOEaHEA. PE3VILTATH COOCTEDEHEHE, BUMI-
PIOBAHE, BlANoBiTH] 06YHCIeHHA B1H 3aHOTOBYE B
nabopaTopERH xypEAn. Ilicna sapepmeHHs exc-
NEPHMERTY XiMik AHAMIEVE | ToACHIDE OTPHMAaHL
PESVIALTATH, PODHTE BHCHOBKH.

IMigcyMEOM OPpOESIEHHEA HASKY JOCTITIE MOMKE
GyTH BHABIEHHA mDeBHol saxomomipEocTi. Ha
migcTaBl AaraTROX 3AROHOMIDHOCTER BYeHL CTEO-
PIOIOTE Teopin. CyRyIHICTE Teopill CTAHOBHUTE
OCHOBY KOXHOI HAVKH.

BHCHOBKH

BoacTHBOCTI pedoBHHH — e O3HAKH, 3a
SKAMH BOHA BiTpisHAcTLRCA Big immnol peyoBHHM
ado momidoua 7o mel. Pizpuni BIACTHEOCTI BHIHA-
YANTE CHOCTEPEECHAAM, BHAMipHOEagEaMna, des
NepeTEOPEeHHENA PeI0BHEN Ha iHImy.

Hocmipryous peYoEHEY, EHEIAIOTE 11 hizng-
Hi Ta XiMiuHi BIACTHBOCTI, CKIAT, BHYTPIiIIEI)
GymoBy.



32
33.

34,
a5

36.

37
. ArMmMIK MaTe 6yTH Bawl aif Ta x nocnigoBHICTL, AKWO HeodxigHo 301#H-

39.

XiMiynui eRCIepAMERT 3TiHCHIOTE 34 ILIA-
HOM, DPOBOJAYH CHOCTEepe:EeHEA, BAMipHOEaH-
na, obuncaenng. OrpHMan] pesyasTATH PazoM
iz BHCHOBKAMH IAOHCYIOTE ¥ Jda00paTOpHHH

EYPHA .

Al BnacTHBOCTI pEYOBMH HA3WMBAKTh QIZHYHUMMT Al dianuni BnacTu-
BOCTI BH3HAYEOTL BI3YANLHO, A AKl — BUMIpIOBAHHAMMT

OnuMwime ¢iawyvHl BRACTHBOCTI KpeRam.

Akl peqMoBKHM, WD E ¥ BAC BAOMS, MOXMHA BEMABWTH 38 3anaxom?

¥ nocyauHax 6e3 eTMHeTOH MICTATECA napdymi, onis, HyXoHHa cinb,
KYCOMHM 3&aNi3a i rpadity. 3a sHMMKW BAECTUBOCTAMM PEYOBWH MOMHE
BHIHAYHTH BMICT HOMHOT CHAAHKK?

Ha3giTh HinbHa TEEPAWX PEYOBMH, SKI BH MOMETE Nerko BiApiaHKTH Big
YeixX THLMX.

Ulo Bl3HaYEE XiMIK, BUBYAKYH DEYOBHHYT?

CHHTKH XIMIYHKWA eKenepuMeHT?

YueHb 3AaNWCYBAB cNocTEpeMEeHHRA nig Yac XiMiMHOro eKCNEpHUMEHTY He
B 30WKTI, 8 H8 SPHYWKHAX nanepy, EMPEAHMY i3 HOTETHHMKA. YYHTENb
BM3HAB Lg 38 Hegonlk poBoTH yMHA. AK BH QyMEETE, YHOMY7?

sEHETpar, UYKPOBA NYOPa, KpoXmans. HAcHNTE HE KOMHKWA nanipeus no
KinbKa rpamMie BignogigHO! pEYOBHHK.

e T YacTaouKK.

naboparopi, Ue poBKHTH KaTEropMYHO 3abopoHeHo.)

aHanorivHy nogadii gna naGopartopHoro gocnigy 1 (o, 43).

-

HA ACEELANI
BnactueocTi AeAKHX pe40BMH

Hanuwite Ha oKpemux nanipusx HAsBW PEJOBMH: HYXOHHA cinb
OnNKWiTe 30BHIWHIA BUrMs PEYOBWH.

MoTpiTh KOMHY PEYOBMHY NANLUAMM | BHRBITb, HACKINEKK ApIGHMMK
BunpobyiTe pedyoBWHK HE cMaKk. (I3 pevoBHHamMM, Rkl € B XiIMIMHIK

3'FICYATE, M PO3YMHAETECH HOMHA PEYOEWHE ¥ BOA.
JaHOTYHTE pe3ynuLTaTH cnocTepeMert | BHNpoGyBaHe ¥ Tabnuum,

AK MOHA BIAPISHWTH HOMHY pevoBKHY BLO IHWMXTY

J




YUcTi pe4OBHHMU | CYMILLi

MaTepian naparpada qonoMome BaM:

¥ NepexoHaTHCH B TOMY, WO afconioTHO YMETHY peyo-
BHH HE [CHYE;

¥ posplsHamd ogHopigHl # HeogHopigrl cymiwi pedvo-
BHH;

¥ g'acyeatd, B AHMx cymiwax dizvydl Bnactueoct
pevyoBMH 30epiraTecd, 8 B AKKWX — HI.

Iweri peqoBHER 1 cyMimi. ¥ EOKHIA PeUoBHMHL
FABMCON MICTHTLCH OEEHA KIMBKICTE NOMIIIIOR,
TobTo iHmmEx pegoERE. Borw moTpannaoTs go mel
mig wac i gobyeanea, sbepiragEs abo BEMROpHC-
TAHHA. PEU0BHHEY, B AKIH JOMIIODOK IVIEE MATD
(manpurmag, memame 1 r B 1 kr), opEEAATO BEAXKA -
TH YHCTOW. 3 TAKAMH DEYOEHHAMH OpPATIINTE ¥
HayKoBIH maboparopil, mEiTbEOMY XIiMiuHOMY
kabigeTi. IncTl OyKop 1 KYX0HHY CLIE MH BHKO-
PHOTOBYEMO AK XAPY0EL OpOIVETH.

Axmo BMicT joMimox ¥ pedYoBHHL 1CTOTHHII,
TOJL MAEMO CYMINI pPEYOBHH. ¥ OPHPOIL TViEE
PLOEG TRAILIAKTECH YHCTL PEUORHHN, a IePeBaka-
OTE cyMmimi. Te caMe cTOCYETRHCA XAPY0BHX IpO-
OVETIE, TiKADCERHX 1 ROCMETHIHENX 3acobin, ToBa-
piB nobyroBol xiMil, DyIiEeIEHNX MaATepiaTis.

KoeHY pedoBHHY, OI0 MICTHTLCH B CyMim,
HAZMBAIOTE KOMAOHEHTOM.

IcEYIOTE OTHOPITHE] H HeoJHOPIAREL cyninmi.

Ogmopigai cymimi. JogaMo HeBeIHKY DOp-
Uil OVEPY B CKISHKY 3 BOOo0 1 OymemMo nepemi-
II¥BATH, AZOKH BeCchk OVEOD HE POSUHHHETEOA.
Pignna MaTEMe cologkEHil cvaw. Orme, gyrop
HE 3HHK, 4 3ATUIMHABCA B cyMmimi. Ilpore itoro
KEPHCTATHEIE MH BHe mobagdmMo, HABITL poOariad-
OAIDYH HKPANNH PLAEHEN ¥ ODOTYXRHHH MIKpO-
cron. BuroTosnesa cymim is oyepy 1 Bogm €
ogrOpigHOoR (Manx. 32); v HiE plEHOMIpHO Depe-



Man. 32.
OgHopigHa
Cymiw
(BOOHWA
PO3YHH
LiyHpY)

Mimani Ha#AApibHinmn YacTHEKE (MOIeKYIH)
IIHX PEYOBHNH.

Cymimi, xoMIoHEeHTH AKHX HEMOEIHEO EMAEHTH COOCTEpe-
SeHHIM, HAZHEAKTE 00ROPITHULRL.

Man. 33.
NpeameTw,
BHIOTOBNEHI
3 OQHOPIgHHMX
CYMiLer

BineOiicTE METATIYHHX CHOIAEBIE — TAKOM
ogEOpigEl cymimi. Tawr, v cmrasi soxora 3
Migfm, AKHH BHKOPHCTOBYIOTE IIA BHpOOHHETL-
TEA IBEIIPEHNX DOPHEPAC, BigcyTHI uepBoHI
JACTOYKH MiTl H dOBTI YACTOUKH S0JI0TA.

Iz MmaTepiaTis, 00 € OJHOPITHAME CYMIIIAMHE
PEUOBMH, EHTOTORISANTE DaraTo OpegMeTiE pia-
HOMAHITHOTO NPHSHAMEHRHES (Man. 33).

o oFEOPITEEX CYMIMeH HATEHATL Vol cymMi-
i rasis, ¥ ToMy gEcH H nosiTpa. Bigomo wawa-
a0 OZHOPLODHHX cyMimed pigmeE. Taka cymMim
YTEOPWETEC] OPH SMIIOYBAHHI, HAOPHKIAM,
CONPTY 1 BOTH.

I |
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b HagegiTs cuifi nprrtan ogHopiqaol cysiom.

OnropiasEl cyMinl me HASHEAIOTE POIYUHIML,
HABIThH AKIIO BOHE TBepAl abo rasomomibmi.

30 deaxumu PIIUNHUML SI0CTIUSOCTAMU
odropidni cymiwi sidpisnanmech sid Ix KoMnRo-
Henwmig, TAaK, CILIAR 0OJMOBA 31 CBMHIEM, SKNHK
BUKOPHCTOBYIOTE 008 OadHHA, IIABHTECHA 34
HH:RT0I TeMOepaTypH, His gmeTl MeTans. Boga
sarkHENac 3a remoeparypr 100 °C, a sogani poa-
YHH KYXOHHOL cOMH — 33 BHIO] TeMIOEpaTypH.
Hrmo soay oxomognTH go Temoepatypn 0 °C,
BOHA MOYHE OEpPeTBOPIBATHCA HA 1ig. Posunm
COML 33 OHUX VMOEB IHIDACTECHA PIgUHOID. ¥
OBOMY MOKHA DEPEKOHATHCA BIHMEY, KOIH
JOPOTH 1 TPOTYVAPH, BEPHT] ALOZ0M, OOCHOIAKTE
cinmo abo cyMimmmo codi ¢ micxom. JOx mig
JiE0 COJIl ILTABHETECH, I YTEODIETECA 11 BOXHME
pOSUIHH, AKHH Ha crabroMy mMoposi @e zamMep-
zae. A micox moTplfeH gnd Toro, mod Oopora He
DvIa cINERKEOIO.

Heogropigai cyminri. Banm sigoMo, o Kpeia
HE POIYHHAETRCA ¥ Bogl. Armo i nopomon Ben-
OATH ¥ CKASHKY 3 BOJ0I, TO B YTEOPEHIHA cymMimi
BABEIHA Nepe0yBATHMYTE SACTOUKH KpeHam, Axi
BHAHO HEO3OPOSHIIM OHOM.

Cymimi, KOMIOHEHTH AKHX MOYEHA BHABNTH CIIOCTEPEeMeHHIM,
HASHEANTE HeoUHopidHu L.

o meogHOpigEnx cymimed (Man. 34) m@ame-
MHETE DINLIIICTE MiHepanis, I'pyET, OyIiBeanHi
MATEPIATH, XHEI THAHMHH, KAXAMYTHA BOJA,
MOIOKRO 1| TEMATO IHIOHX XaAPYOBHX OTPOIYKETLE,
AeAKl TIKAPCEEL B KOCMETHYHL 3acoiH.

» HapeniTe cBiE OpUKIAT HeOoZHORiAHOL cyMimi.

Heari cyminm MaAWTL 3aransil Hassn. Heogmo-
PIOHY CYMIIO PiAMHEHE 1 Tasy HASHEBAITE IHON.
Boaa ¥TEOPIETECA, HATTPHUKIAN, KOMH ¥ CRIIAHEY
HATHBAIOTE 13 MIAIIKY FAZ0BARNH HATIH (KoMI0-



Man. 34.
HeogHopigHi
CyMii:

8 — MiHEepan
i3 YACcTOMKAMM
3000Ta;

G — cymiw
BOAH i CipHH;
B — CYMiLl
BOOKW T3 ONii;
r=— Cymiw
rasy 3 pigHHOm

-

HEHTH HMHH — PiIHHEA 1 BYTIeKHCIHE Tas) abo
NEPEMINIVIITE POSIHHE OPATLHEOTD 38000y (KoMIo-
HEHTH DiHK — pigasEa i nositpa). Jobpe cTpyime-
HY CYMII JROX PioMH, AKlI He pOSYHHAKTECA
OJHA B ONHIH, HASUBAWTE exyascien. IpErmoa-
O0M eMyIbcil € MomoRO: HOTO TOIOBHI CKIADO-
Bl — Boga i pigki sxapn. Axino nepemimate piogn-
HY 13 HEpPOSUHHHOI B HIA gobpe nogpifEeRco
TEEPI0KD PENOBHEHOD (HATPHKIAL, KPEHI0H), TO
OTpEMaEMO cycnensin. B arsmoctepl mepiaxo
VTROPIOHTRCH Geposoti — IUM, TYMAH.

P ¥V AKHEX ATPETATHEX CTAHAX NepelyBAIOTE KOM-
MOHEHTH E AEPO30IAX T

¥ neodnopliniil cymiwi HIuyni 8AdCMUSOCT
KoMRoHenmie sfepizammecs. Armo oyxop smi-
IATH 3 BopomBoM afio KpoOXMATEM, TO Il cynimi
TAKOM MATHMYTE CONOIKHE CMaK. JagisEl
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OIIYPEH, sMimanl 3 MigpeMn abo anmoMiHieRH-
MH, HE BTPAYANTE 3TATHOCTL OPUTATYBATHCA IO
MargiTy. Boga B cyminm 3 nickoM, Kpelgon abo
IR0 3aMep3ac 3a TeMmoepaTrypr 0 °C i saxm-
nae aa 100 °C.

BHCHOBHKH

KoEna pegoBEEHA MICTHTE JoMIiIEH. URcTON0
BEAANTE PENOBHHEY, B AKIH KLILEKICTE HOMIiITONR
He3HATHA.

Cymimi peyosnE GyBEAOTE OJHOPITEHME i He-
ogpopinEaMmi. B ogmopignia cymimm (posammi)
OEpeMi pedoBHEEH, a60 KOMIOHEHTH, He MOZKH:A
BHABNTH CHOCTEPEKeHHAM, A4 E HEOZHOPLTHIH
CYMINT e MOKIHED.

Henxri dizpuni BIacTHEOCTL ogHOPiTHOL cyMi-
HEHATIE. ¥ HeoJHOPiDEIH cyMimi BIacTHEBOCTI
KOMIOHEHTIE 30epiraoTsed.

40. NoacHite, YoMy A6CONKTHO YHCTHY peYoBKH HEe GyBas.
41. Axd THNK cymiiel pevoBKH ICHYHOTh | YHM BOHM DISHATRCAT
42 3anvwite HaeeleH! cRoBa | cROBOCNONYYEHHA ¥ BIANOBIAHI cTOBRYMHK

43.

45,

nogaHol HWYe Tatauul: anomidii, pTyTh, HogHE HACTORHKA, rpaHiT, nig
I3 AMepensHol BOAM, BYTNEKMCNWA ras, s3anizo6eToH.

HueTl peuoBHHK Cymiwi

ogHopinHi HeoaHopigHI

HAxMA nonynApHWIA HANIKW 3anesHo Big cnocoby NPpMroTyBaHHA GYBAE
OfHOPIAHOW 260 HeOAHOPIAHOK CyMIiW Won?

. HK1 MoMHa BOOHWA poayuKH HyxoHHol coni nepeTeopkTd HE HeoAQHODIA-
HY CYMIW? AKLWO TaK, TO 8K Ue 3poauTE?

Haeefite 1—2 npuknagd metanivyHMx cnnagie (ogHopigHMx cymiwe
meTanie). Axl nepesary MawTe Ui cNAEBKH ¥ BUMHOPWMCTEHHI NopiBHAHO 3
YHCTHM W METANEMH — IXHIMW HOMNOHEHTAMM?



MeToau po3ineHHs cymillen

MaTepian naparpada gonoMomxe Bam:

P 39CYBATH CYTh OCHOBHKME MeTodle posginedHs cymi-
Wwel pevYoBHH;

¥ pBupatd meToq posginedHs cyMiwl sanemHo sig 1
THNY, BrperatHoro cTadHy | BRacTHBEOCTEW HOMMNO-
HEHTIEB.

TacTo BHHMEKAE NOTpeda BAAIMIWTH i3 cyminri
OOMH KOMIOOHEHT (HampHinam, DobyrTe Byrimis
BiEOEPEMIIIOTE Bl HETOPHYHX PEY0OBHH) abo
OUHCTHTH DEEHY PEYOBHAY Bl gomimor. [rogi is
CYMIIIl BHAVUAIDTE KOMMHAH KOMOIOHEHT I8
HOr0 ODogalelloro BHKOpHCeTAEES. Ha ypomax
NPHEPOI0OSHABCTEA BY JIHATHCHA OIP0 TAKL MEeTOIH
POaEiNeHHA CYMinIeH, AK BiACTOBAHHH, BUIOA-
PIOBAHHS, A TAKOM HABIHINCH OPOBOIHTH (ilh-
TpyEaHHA. BigoMl # immi MeToAE posilTeHHEds
cymimes. OBEpawOYH MeTON, BRAXOBYVEITE THII
CyMiIni, ArperaTHl CTAHH KOMIOHEHTIE Ta IxmHi
BigMiEHOCTI 33 (PISHYEEMH BIACTHEOCTAMH

(cxema 4).
Crema 3
Meroou poagimenns cymMimei
METOM PO3OUTEHHA CYMILLEA
-~ e e =2y
Iu HEDAHODIOHMX | ([ OOHORiAHWE )
; o X h- 5 e <
BiACTOIDBBAHHA QINETDYEAHHA QiR Mardity EMNAPIDBEEHHA NEeperoHxa,
ato gucTunagia
(micod | Boga, [kpeRga | poga, [aaniaudl owypHd  {(BOGHHA pOIYMH [HadrTa)
onla | soga) meHa | Boga) i THpea) HyRoHHOT cani)

Bidemomsannain MOMEHA DOSILIETH HeOoTHO-

ploHy cyMim TEepgol pedoBHHEHE 1 pigmmm abo
AHAJOTINHY CyMim gEoX pigwH. PegoBnma, mpo
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Man. 35.
NaGopaTopHa
LeHTpHpyra

MAE GLIBIOY I'YCTHHY, DOCTYIOBO HAKOTHIVETHCA
B HEXHIA gacTrHl cyMimi. Hanpurnan, romma,
IMIIMAHA 3 BOAOK, OCiTAe HA JHO NOCYIHHH, A
OepeEHA THpCA CILTAEBAE. UTPYIDeHA cyMim Boge i
DEHEHHY 38 KOPOTKHH Yac po3JlIfeTLCA HA ABA
IIAPH. ¥ BEPXHLOMY IDAPL BHABIAEMO IETIIV
PloBBEY — DEHENH, 4 B HEEHLROMY — BOIY.

HeogHopigHi cymili, B8 skHx Teepql YacToYKM
HagTo noBinbHO ocigawTs ¥ pigHHi, posginanTs
yeHTpHpyryeaHHas. OcHoBow naBoparopHol EeHT-
puyry (man. 35) e porop, ¥ SKOMY 3aKpINAKKTE
cneylaneHl npobipky 3 HeogHopigHoK cyMILLIO
TeEepgol Ta pigkoi pedoBMH. ig 4Yac obGepTaHHs
poropa B npobipkax BigOYB3ETLHCA OCAQMEHHA
TBepgol peYyoBMHM (BoHa mae BinelY rYCTHHY), a
Haj Hel 3anHIWEETECA Npo3opa pigHHa.

Lentpudyra & ¥y npanbHii MawuHi. BinMaHa
BiJoKpEMMIOETLCA B HIA Big pigMHM, Aka BHTIKae
yepes Hepenvkl oTeopM ¥ cTiHkax YeHTpHpyrd B
HHMHIO YECTHHY MaUIKHHH.

L

HeogHoplgHy cyMIM TEEpIO] PEYOBHEH 1 pign-
HH abo TEEpAN] PEYOEREH 1 rasy MKHEA poagiia-
™ iaempysanuar (c. 26). Iz miem meromn
CYMIII TPONYCKANTE Hepes (PLILTp — CHOeiAlhL-
HUI namip abo TEAHWUHY, BATY, Oicok. YacTourn
TEEPAOL PEYOBHHH SATPHMYIOTLCHA (GlierTpoM, A
PLOMHA 91 Mas OPOX0OIHTE Kplshk HOTO ODOPH, Ipo-
MIFKKHN Mid BOJOKHAME a00 9aC0TOUKAME.



Man. 36.
PoGiTHMK
¥ pecniparopi

IMpone: (hiIeTPYBAHENA ODOKIATEHO B OCHOBY
poboTH pecoipaTopa — ORHECTPOID, AKHH BHKO-
PHCTORVIOTE JTKOIH, M0 OPATIOIOTE ¥ SATHISHOMY
npocTopl. Bia smicTETE insTpH, AKL DepemIxo-
AANTH TOTDANITAHEK OTHIY B derenl (man. 36).
Ha#npocTimnil pecmiparop — OOB A3KA 3 Kildk-
KOX apis Mapal. PLIeTp, AKAH BEIYYAE THET 13
NOBITPS, € TAKOM ¥ THIOCOCL.

Sd JOTMOMOT0K MATHITY 3 OpOMHCIOBHX 1 mofy-
TOBHX BiTX0JIlE BHIVUAIOTE 3ATI30. ¥ TAKHH CIIO-
cib 3fArauyIOTE 3ANIZHY PYAY — MATHETHT.
SABIAKH 3TATHOCTL TACTONOK Iiel pYIH OpUTATY-
BATHCA 0 MATHITY 1l BiJoKpeMInIOTE Big DicKy,
FINHN, IPYHTY.

Ina BUALTEHHEA TEEPIOl PEIOBHEHA i3 cyminn 3
METROI0 PITHEOIN' BUKOPHCTOBYIOTE SLNADKMEH-
Ha (c. 27). CyMim noMIiImAITE ¥ BLITKPHETY OOCY-
aunY 1 HEarpiEanTsk. Piguna mocTyooBo OepeTBo-
PIOETRCA HA OAPY, 8 B DOCYIHHL 3ATHINAETECH
TEEPAA PEUOBHHA.

Ilepezonna, abo Aucmuagyia® — sMetToq poagi-
TNeHHf cyMimel (IepeBasuao oJHOPITERX) pigKHE,

! PigEny HAAHBAKTE NeTHOI, AKIN0 BOHA MAE HORECOKY TEMIOISDATYDRY
kumigaA. Cepel TakHUx pigas — Mega9aEd edip (TeMmepaTypa KHIIEHA
ga THCHY 760 s pr. et. +34,6 °C), ageton {(+a6.5 °C), eTHI0RHE CITEDT
(+78,3 °C), roga (+100 °C).

* TepuiE DOXOOHTE BiY naTEECEHEOTD ciaoea distillatio — crikesma

EDAINTHHAMMA.
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Man. 37.
NaGopaTopHa
YCTAHODBHA

ANA NEPEroHKH:

a8 — 3BHYaHHa;
& — Chpowesa

A TAKOM OUMINEHHSA PLOIMHHN Bil DOSUHHEHHX ¥V
HiE pedosmH. Ha sasomax oeperoErow HadTH,
0 € CYMIONMK DaraTeOX PedoBHH, J00VBATE
DEHINH, TAC, JHIETLHE DATLHE.

¥ aaboparTopil neperoERyY IiHCHIOWTE TAK, AK
gobpameno A Mat. 37. Ilpn marpieasmEl cyminn
PiAHH COOYATKY SAKHOAE PEYOBMHA, AKA Mae
HAHHMATY TeMIepaTypy Kumigma. Ii napa suxo-
OHTE i3 MOCYIMHN, OXONOOMEYVETECH, KOHIEHCY-
ETLCA', A& VTBOPEHA PiIHHA CTIKAE B OpHiiMad,
Eomm miel peqoBMHEA He 3ATHOIMNTLCA B CyMim,
TEMIOEPATYPA NOYHE HiIBHINYBATHCE, 1 3rogoM
GAKMIOAE IHIIHH HKOMIOHEHT. & I8H MOMEHT
NpEEMAY 3AMIHEIOTE HA IHmuil. Henerkl plpnan
ZANMHMIAKTECH B IOCY,IMHI.

3

S .
_, ]: I

EL'.I-HE ia \7 ¢\
BOAY [— = _'5

EQO0mn :
E— R 175

1 — cyMiWw pigHH i3 PIZHHMK TEMNERETYPAMH KHNIHHA; 2 — TERPMOMETE;
3 — BOOAHHA XON0AHABHHH, 4 — NpUAEMEY; 5 — B003 3 NbOG0M

IMeperoHKOD OYHIOVIOTE BOSOIPOBIAHEY BOIY
Big monimor., OTpEMAHY UHCTY BOJXY HABHBAIDTE
duemuasosanon. 11 BHKODHCTOBYIOTE ¥ HAYKOBO-
gocaigEEx mabopaTopiax, ¥ BUpOOHHOTEL pedo-
BHMH JI8 HOBITHEOL TEXHIKH, ¥ (papMAKOIOTL A1
NPETOTYBAHHA TiKIE TOmo.

1 = .
Tepsin DOXOAHTE B IATHHCLEODD caoBa cohdensatio — arvigenms,

VIO LIBHeHHA.
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?

Posginesaa pisHux cymimei BigbyBaeThea 1 B
npEpodi. Is DopiTpa HA 3eMHY NDOBEPXHID ociga-
OTE JACTOUKN MUYV, & Iig gac moorgy i cHiry —
NOTPAILTANTE KPANIL BOXH, CHUXXHEAKEH. Kama-
MYTHA BOJA OPH BiACTOIBEAHHL CTAE OPO3OPOI0.
BoEa TAKOM OUNINVETHCH Bij HepOSUHHHHEX
PETIOBHH, OPOXOIAYH Kpisk nicox. Iicaa suna-
POBVEAHHS BOOHM Ha Geperax IMMAHIE JATHIIA-
OTECA oM, AKl Gy posaneeri B HiF. I3 BogH,
IM0 BHTIKAE 31 CEEPAIOBHHNE, BHIIIAKNTECA PO
UHHESH] TASH.

lHogi MHMOBINBEHE po3gineHHd cymille#d e
HebawaHimM. Lle cTOCYEThCA [EeSKHX XapYoBHX
NpogykTiB (MaioHes, coycH, KpemM), KocMeTHY-
HHX 3acobis. Ijob 3anobirTi «pyHHYBaHHIO TAKHX
cymMilren, Jo HMX JoganTs cneyianbHi peyoBHHN —
cTabinizaropH, eMynsrarops. Ui gobasky oboB’s13-
KOBO MaloTh GYTH De3nevYHWMM AA8 opraqiaMy
0 gHHH.

BUCHOBKH

IeuyoTe pisEli MeTOOH po3ILIeHHS CyMimmen
Ha OKpeMi pevoBMHH (RoMmomenTH). Ix ofimpa-
HOTE 3 OTJISAOY HA THI CYMillli, ATPETATHI CTAHH i
thizmuni BIACTHEOCT]I KOMIOHEHTIR.

Heogeopinai cyMimi posgiisioTs BiTeTolo-
BAHHEAM, (LIETPYEAHHAM, IHOTI — 3a JOMOMO-
rol MATHITY, 4 OJHOPLIHI — BHIAPHOBAHHIM,
NEPeroHEOI0 (THCTHIALICIO).

46. 3HalLiTe BignosigHicTe, BPAXYBEBLLK MOMAMBICTE 3ECTOCYBAHHA KiNk-

KoX MeTogis posiineHHs nesHol cymiwi.

Tun cyndiwi MeTon poagineHHa cyniwi
1) HeogHopigHE cymiWw ABOX PigKH; a) BiACTOOBAHHR;
2} ogHopigHa eyMiw geox ploWH; 6) dinbTpYBEHH;



3) HeogHopigHa cyMiw pigrHK B} NEperoHHa.
| TREpAOT PEYOBMHM,

4) ogHopigHa cymiw plavau
| TREPAOT PEYOBMHM;

47 . Axl cymiwi moxHa posninuTi dlinbTpyEaHHAM:

&) CyMil NicKyY | TNMHM;

) cymiw cnupty | MigHKMX owyprie;

B) CyMill BOAM | BEHIWHY;

r) CYMill BOAK 3 HYCOYMKEMM NAACTMACHT
Hazgeime peYOBMHM, WO 3ENMWAETLEA Ha dineTpi.

48. AHMA metog — GinsTPYBAHHA YM BIACTOKBAHHA — J8E 3MOry po3gninu-

TH HEOQHOPIAHY cymMiw pigkol Ta Teepaol peqvosMH i3 MIHIMANBHWMK
BTRETAMW KOMMOHEHTIB?

49, A1y cymill JoBOAMNOCH po3ginaTi BaM 200 BALWKMM GaTeHaM ¥ QOMELL-

HiX yMoBax? AHKMA MeToq By¥No BMHOPHETAHD ANs Ueoro?

50. Ak 64 BA po3dinvnK cyMmiw: a) HyXoHHO! coni Ta Kpelau;: 6) cnupty |

BoAM? AKi BiaMIHHOCT] ¥ BAACTMBOCTHX PEYOBMH AAI0TE 3MOMY BMKODM-
CTATH 0BPaHWA BEMK MeTO?

51. 3a marepianamu 3 iHTepHeTy nigroTyidTe cTvcne noslaoMneHHa Npo Te,

A ¥ NpOMUCAOBOCT PO3AINAKTE NOBITPA HA AOro rONoBHI KOMNOHEHTH —
B30T | KHCeHb.

~

OOMALIHIF EKCREPMMEHT
O4yHweHHA BOgM Bi HAKKMNY BiNETPYBaAHHAM

AH BigoMO, ¥ NPUPOLHIA Bogi Nig Yac HMM'ATIHHA 3'ABASETLCH HEBE-

NHKA KiNbKIcTe TEBEpAMX YacTOYOH, AK oclfamnTe HA AHO NOCYOMHMH, a
iHogl A BKpMBaKTE T cTiHKK. Lle — TaK 3BaHWIA HaKWN. BiH yTBOPIOETL-
cH 13 pO3YMHEHWX ¥ BOgl pevoBKH. HakKin He 38BA8E WHKogK 3f0poe’o,
ane Horo YacToMHK, HanpKUHNaa, v cknadul vaw ponaTe Hanlii HenpM-
EaOMHBHM.

Br MoMeTe oMMCTHTH BOOY Bifl HAHMNY 38 aonomorok QinkTpyBaH-
HA. BisbMmite rocnogapceHy NidKy, nomictite B 11 oTBip 3MOYEHMH
BOJOK HMMYTOK BaTH" (BIH chayryBaTvme inkTpoMm) | Nerko HaTHEHITe
Ha Hboro. BeTaeTe NiAKY B YMETY CHAAHY 860 NAACTMACOBY eMHICTL.
Hanweaire vy niAKY nopuismy npoHdn'aYedy oxonolHedy sogy, fHa
MICTUTE HaKMN. MNposopa pigMHa CTIKATUME B NOCYOMHY, 8 HEHMM 38nM-
WHTLEA HE BETI.

\ O4YyMeTHTH BOAY Bif HEKMNY MOMHA A BIOCTOKBAHHAM. ‘,-J

! BamicTh BATH MOMERHA BHEODHECTATH MAPUT, cEIaBmE 1 B kinska mmapies.
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MPAKTHUHYHA POBOTA N° 2
Po3aineHHA HeoaHopiaHOI cyMmilli

[lepen EHEOHAHHAM NPAKTHYHOI poDOTH VEBAMRHO [IDO-
YHTAHTE OPAEKIA poDoTH 1 DeslekH B XiMiuHOMY KabiHeTi
(c. 17, 28). Bu maeTe TiTKO IX JOTPHEMYEBATHCH.

[IpEramaiite, AK C€Iig DOBOAHTHCHA 31 COHPTIEKOHD,
CYXHM IIATEHAM, AK HATPIEATH CEJIAHHEH 1 DNOPOeIAHOBIIH
ITabopPATOPHEN ODOCVA. ¥ pasi moTpedH OpOYHTANTE BinOO-
BiMHMII TereT v naparpadax 31 4.

Bydseme ofepescnumi 3 602HeM.

Brnana BaM cyMinD MIiCTHTE TAKL KOMIOHEHTH:

aapianm 1 — pepeBHI] OIIVPEHA, MICOK 1 KYX0HHY €11k}

gapianm 2 — omyprH napadiny, ApidEL KYCOTRE MiT-
HOI'0 ApOTY 1 KATEOHEHEOBAHY COAY.

¥ pamoMy pOoSHOpAIM#eHHI — OBl XiMiuH] CHIAHKHA,
OPOMHEEATEA 3 BOJOK, CHIAHA DATHIKA, JiHKa, IIITaTelh
ado maacTMAacOoBA TOMEeUra, (PINBTPYEANBHMI DAL, IIOP-
OeNAHOBA YAIIEA, TpodipKOTpHMAY, CIIHPTIBEEA 9H CYVXe
OajibsHe, TaDOpATOPHHEH IITATHE, KepaMigHa abo niaacTMa-
COBA ODigcTABEA.

Poamimites cyMimm Ha KOMOOHeHTH. BiasMiTE 00 yeEATH,
Mo B KOMHIN cyMimi € pozuBHHA ¥ BOJL PeTYOBHHA, a
TAKOM Te, M0 OJHH i3 HepOZUWHHWY KOMIIOHEHTIE Jer-
MHAH 34 BOOY, 4 APYIHN — BasKUHH.

MnaH BUKOHAHHA POGOTH

ETAN 1
3milyBaHHA cymiwi 3 Bogok

¥ HeBeIHKY CHIAHKY IOMICTITE Dopilio cyMimi (2—3 r)
1 HamuiTe 20—30 Mn o, 4a TOMOMOI0ON CHIAHOL ITaTHT-
EH DepeMinyiiTe BMicT cRIAHKHE OpoTAroM 1—2 xe.
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Mo coocrepiraeTe micod OpHOWHEHHEA NepeMiIiyBaH-
HA? Axii KoMOoHeHT cyMimi posuHHEEBeA! e Haromi-
URECA KOMRHNI i3 HepOSIHHHENY KOMIOHeHTIE?

ETAN 2
BuaineHHn
HEePO3YHHHHUX HOMMNOHEHTIB cymiwi

PeuoprAY, AKA COJMHENA HA DOBEPXHIO PLAHHEHE, MOMXHA
EMIVIATH ABOMA cHocoDami — zibpaemm 11 mmaTenem
(MITACTMACOEOD JOHETHOK) 00 QiAETpYEAHHAM,

ITpoeeniTs GinbTpyEaHHA, A onucaHo B § 4. Hanueaii-
Te PIIHEY 00 CEAAHIN nammuni ¥ GinkTp noeinksHo, mod v
HEOTI'O He MOTPANHRE TOW KOMOOHEHT CYMIMI, AKAH 3HAKO-
OHETECA HA THi CHIAHEH.

Ilicna GiNbTPpYBAHHA JONHHTE ¥V CRIAHKY TPOXH BOJH,
HepeMimAaiTe CYMINT, JoUYeKAHTeCE OCITAHHA TEEPAOL PeUo-
EMHH 1 HpodineTpyiiTe piiHHEYy depes MMOHHO BEHEOPHCTA-
Hil (inerp. TAaKHM YHHOM BIAETHECA SMEHIIWTH BTPATH
POZUMHHOIO KOMIIOHEHTA, YACTHHA POSUMHY AKOI0 3AJIH-
MATACA PAZOM i3 KO HNIM HEPORTHHEHNM KOMIOHEHTOM.

Obepe:HO BHIIMITE (DLIBTP 13 OIIVPEAMHE JepPeBEHHH IH
napadisay i DoOKIAXITE HOoT0o HA KepaMiaay ado ILIACTMACO-
BY OiIcTAaBKY. I2 0TPHMAHOK OPO20POH piauEON ((hiaeT-
PATOM) OPALHEBATAMETE HA £TAI 3.

Mo apyroro HepOSYHHHOTO KOMIIOHeHTA cyMinm, AW
SANAMAECH HA AHI CKIAHEH, I00alTe TPOXH BOAH, Iepe-
MimafTe cyMmim, gadTe i¥ BigcTOATHCA, SJMHHTe BOIV i
OepeHeciTE mnuaTeTeM (J0:HeTIK0K) TEEDAYV PeYoBHHY i
CEIAHKH HA apEVIO (QireTpyeansHoro nanepy. MosHa
TAKO¥ BMHTH [0 PeUY0BHHY EBOJOK HAa HOEHH QinwTp,
EHHOPHMCTABINH OPOMHABATKY.

ETAN 3
BupineHHs
PO3YMHHOrD KOMNOHEHTa cymili

PosuHEHNI KOMIOHEHT BHILNITE BHOAPKEAHHAM HOro
pozunBYy, fobyToro Ha erani 2. [Ind nsoro GinaeTpar nepe-
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JIHIITe 31 CKIAHKEH B DOPOeNAHOBY JAIIKY, DOCTABTE 11 Ha
Einene mrareea (c. 25, man, 21), samaniTes cOEpPTIEEY 1
oDepe:xHO HATpiEaliTe X0 NOEHOIO BHIADOEVEAHHA BOJH.
(Mo nepexoHATHCA, 1[0 ¥V QIARTPATI MICTHTLECA POZUHH-
HA PeUYOBHHA, HOTPI0OHO BENAPHTH KINBKA Kpalledb Pimxu-
HH HA ODpeIMeTHOMY CHJII.)

IIin wac BEHKOHAHHA KOMHOTO €TANY eKCIepHMeHTY
SAHCYHTe B TADIANKD MeTOl po2lileHHA cyMinri, ceol
il Ta cOocTepeeHHdA, A Hicad Horo 3aReplieHHA — BHC-
HOBHKH:

Homep Metox HocmgosmicTs| CoocTe- | Bocmonenr
i Haana poagiTenna miH peKeNns
BTAY cymMinni
1. 3nimy- |Bigcrowsanna | Jo mopoii
BAHHA cyminn
CYMIMIIL TOJIHBAD
3 BOJIOI0 BOXY...
2.
3. .

52 Y4 MoMHE 0o00YTH HOMHHA KHOMNOHEHT BMAEHOT BEM cymiwi Bes Horo
srpat? Blanosiae oGrpyHTYATE.

YueHe BMNEPKIBAE pigKHY, HArpiBamwyYK 11, Hepes aKMAch Yac ¥ Nocyqu-
Hi HIYOro He sanvKnocs. YYyede BUpiLKE, WO pigMHE GyNa YMCTO
pevqoBEMHOW. AKWO BM 3 HAM He 3rodHl, BHAMITL, Akl gomMillHKM MornM
GyTH v BHXIOHIA peuoBMHI.

54. Teepga peyoBWHa NOBHICTID po3uMHKMNECH ¥ Bogl. YW MoMHa BBAMETH
Ui pevoBKHY YHcTOWT Bignoeigk NoOsICHITL.

55. bpycok napadidy 3adpygHeHdid nlckom. AK 61 B ouHeTHNK napadi
gig uiel poMiwkW? Akl BnacTMBoCTI pevYoOBWH JaKTh SMOryY 30IMCHHTH

TAKHA eHcnepHMeHT?

53.

59



ATOMMU. XiMiYHI eneMeHTH

Likapo 3HaTH

Heamn aront
aliaeImTH

o0 poasipis
CTHTIOHY, TO Jp0
BHCIHIATHME,

HE BHINHSEEA
EICTOM .

MaTtepian naparpada JonomMoxe BamM:

A'ACyBATH CHNAL TOMIB;

AposyMiTH, Wo Take XiMIMHHEA eneMeHT;

SACBOITH HA3BM | CHMBONK XIMIYHWAX BNeMeHTIE;
BHHOPWCTOBYBATH NEPIOAMYHY CHETEMY AIK AHEPENO
eipoMmocTer Npo XiMivHI eneMmeHTH.

YYvYY

Aromu. Tinorezy npo Te, mo Bel peUoBRHH
CRIAJATECA § HEBHJIHEMHX i HeDoZilsHHX
QACTHHOK — ATOMIB, BHCYHYIH e JABHLOTPEIL-
El timocopr. HaapHICTE 3amaxy JeAKHX pedo-
BHH BOHH OOACHEEBATHN PYXOM ATOMIE i giew Ha
OpPraHN YYVTTH, A OPOIEeC POSYHHEHHA — IpPO-
HUKHEHHAM ATOMIE OQHIE] PEUOBHHN MiX ATOMA-
MH iHII0] PEYOBHHEH.

HoBecTH iCHYBAHHEA ATOMIB BIEAIOCS IHINE B
XIX cr. 3a JoTOMOTOD CRIATHAX MIGHYHHX EEC-
nepaMenTis. Bognogac 6yno 3" AcoBAHO, II0 ATOM
HE £ CVILIRHOK, MOHOITHON YACTHHKOND. BiR
CEIAOAETRCA & Agpa 1 exextpomis. Ogay 3 mep-
IINX MOZeneid aToMa — IaageTapEy — Oyiao
sanpononosano B 1911 p. 3rigno s 5ew aapo sai-
MAE HEFHAYHY TACTHHY 00’ €My ATOMA, 8 eJeKTPO-
HH PYXAINTECH HABKOI0 agpa (c. 38, man. 29), ax
NAAHETH HABKOI0 Conma.

EnexTpoH 3HAYHO JETIOHH 34 ATOMHE SgpO.
Bim mac HErATHEHHH 3apAl, OO0 £ HAHMEHITTHM
cepel icHYIHOUHX ¥ OpEpogl. ToMy BeIHYHHY
IAPASY eXeKTPOHA (pisMKHE 0OpANH 33 OXHHHEITK
BHMIDIBAHHSA 3APATIE HANAPIOHIMNX YacTHHOK
(EpiM eTeRKTPOHIE ICHVIOTE INE H 1HOM 3ApAIReHL
gacTnHER). OTaEe, 3apaj eIeKTpPOHA JopiEHIOE
—1. I 9aACTHEKY NOSHATAITE TAK! € .

Hzapo aTtoma zapagseHe NO3IHTHBHO. Japsag
Apa 1 CYMADHHHE 3apfal yeiX eleRTpOoHIE aToMA
OJHAKOBL 33 BEINYHHOI, ANE OPOTHISMEKHI 3a



sHaAKOM. TOMY amoM £ EleKMPOHELMPAABHILM.
HAxmo sapag agpa aToMa CTAHOBHTE +1, TO
TAKHI ATOM MICTHTE OJWMH EIeKTROH, AKIIO
+2, — OBa eneKTpoHH i T. 1.

i, fAeakl aromMd 38 NEBHMX YMOB MOMVTh
BTPAYaTH OfMH abo KinbKa cBOIX eneKTpoHIB. ¥
YoMy pasl aToM MepeTEOPETECH HE MOIMTHEHO
IapApHeHyY YacTHHKY. (ML aToMM 34a8THI NpMETHY-
BATH JOgarkoBi eNeKkTpoHd A MepeTBopHBATHCH
Ha YacTHHHM 3 HEraTtHBHMM 3apagoM. Tari 3aps-
JMeH] HACTHHKH HA3HBAKOTE HOHaMH. AKWO arom
BETpaYac ofMH eneKTpoH, To YTBOPETLCH HOH i3
sapafgomM +1, a Ao NPHEAHYE [Ba EAEKTPOHH, TO
3apAg HoHa cTEHOBHTE —2. I3 NpOTMAEMKHO 3apa-
JAMEHHX HOHIB cHNAOAETLCH 3HAYHA KINbRICTh
pEeY0OBHH, 30KPEeMa KYXOHHE cifb.

Ximiumi egedMeHTH. ATOMH pOSPIZHAIOTE 38
BENWIHHOIO SAPATY IXHIX ATep.

Bun atomie i3 meEHMM 3apiaioM AApa HASHBANTE XiMivmuwm
ENEMEHTIOM.

ATomn i3 sapagom agpa +1 HATEKATE OTHOMY
XiMiuEOMY 8IeMERTY, 13 sapagoM +2 — iHmoMy
BIEMEHTY 1 T. .

IHomarra ¢xiMiTEEH EIEMEHT* JACTOCOBYVIOTE
ana waacupixamil atoMis. Ia mogibnow mMeToo,
HANPWKIAL, 3ATPOBAIREHD COPTH hpYHTIE, 0BO-
ig, KEITIiE Tomo. Cmpg oanm ATaTH: XIMIYHHHA
eIeMeHT — He 9ACTHHHEA i He pedoBHHA (TAK CAMO
copT Abayx — Oe Be sbayxo). Bin me mae arpe-
rATHOTO CTAHY, IVOTHHH, TEMOEPATYR OIABIEH-
HA 1 KNITIHHA, IHMAX (PI3AYHNX BIACTHEOCTEH.

Huni sigomo 115 ximivawrx enemenTis. Sapa-
OA ANep IXHIX ATOMIE CTAHOBIATE Big +1 mo
+112, a raxom +114, +1161 +118.

Maitzxe 90 enemeHTiE iCHYIOTHE ¥ OpHpOIL, &
pemTa (4K OpPaBHEI0, 3 HANDLIRIIEMN 3apASaMH
ATOMHHE AJep) — MTYVYIHE eTeMeHTH. [XHI aToM=
ODODVBAIOTE VUEH] HA VHIKATLHOMY O0IATHAHHI.

61



Hopa rtaxkmx aToMiB € HECTIHKMMH I posmaga-
OTECH.

IrdopMain Opo DIOMEPEEICT:E XIMIYHEX e/1e-
MEeHTiE ¥V OoBKinmi, pocIHEHAX, OpramismMi JmIH-
HH BH 3IHAHAETEe IMcHfd Daparpafa B TeKcoTl mifg
BATOMOBEOM 18 JONHATIHEHX &.

Hazen ximiunmx emxemenTtis. Hommmit emne-
MEeHT Ma€ Ha3EY. CyuacHl yEpalHCBKlI HAIBH
MAHME BCIX XiIMIiYHHX eJIeMEeHTIE DOXO0IATE BiJ
MATHHCEKHAX HA3E (Tadm. 1). Ix numryTe 3 BexMRoL
mirepr. Hasew eneMeRTiE BHEOPHCTOBYIOTE 1 01
BiTmoBigHNX ATOMIE.

Tafauya I
Haspn i cHMBOIE JedKHX XIMI9HAY edeMeHTIiR
Sapsamn Hasna enementa CHMBOX Bumona
anpa = eXeMeNTAa CHMBOJIA
arona | VEPAlHCEEA AATHHCLLIA
+1 Tigporem Hydrogenium H A
+6 Kaphon Carbonecum C e
+7 Hirporen Nitrogenium N En
+5 Oxcmren Oxygenium O O
49 rvop Fluorum F hrop
+14 | CEximiit Silicinm 8i Cromimivm
+15 thocdop Phozphorus P Il
+16 | Cyandyp Sulfur = Ee
+80 Meprypii Hydrargyrum Hg ligpapripya

Likapo aHaTH
Jo 1994 p.
18 enemenrie
MELTH 1Eml
yEpaiachE]
mazEn. Ix
MOHUEE SHAN TH
¥ BERIAHAX
pasime
Oy THEEAX
8 xindi,
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Hasen XIMIiTHEX €IEMEHTIE MAOTE PI3HE I0X0-
pxcead. OgEi noB’ A3aHl 3 BIACTHBOCTAMH (EOIEO-
poOM, 3anaxoM) abo HASEAMM pEUMOBHH, 1HON — 3
HA3BAMH ILTAHET, Kpaln Tomp. Jerinnka eneMeH-
TIE HASBAHO HA Y&CThH BHIATHHEX yuemnx. Cepeg
nux exesMernTisE — Mengemrerisn, EREEmMITEHiHA,
Honeprimia. [loxogseEna AeAKHX HASE HEBigo-
M, OCKLTLEA BOHH BIHHEIH Ve JABHO,

P Axa Bama AYMEA OO0 TOXOHEHHA HASE
rakHax edeMenTie: Cramnid, Henrymin, ITpo-
meTid, Hobemia?



Likano IHATH
CrmBais

XA TEHMX
BIEMEHTIE

¥ BUix Epaimax
onHl M 7Tl cand.

CEAMEBOoOR XiMiyawx exeMerTis. Kpiv massx,
KOMHHA SIeMeHT MAE IOe H CKOpOYeHe IIO3HA-
QeHHA — CHMEBEOJI, A00 3HAK. ¥ HAIN Y4ac BUKOPH-
CTOBYIOTE CHMEBOIHM EJIeMEHTIE, 3ANpPOOOHOBAHL
matize 200 pomis ToMY BIJOMHM IIBEJCLEHM
xindwon I1.-5. Bepuneniycosm. BoEH cKIAZA10TE-
cA 3 oZHEiEl JaTHHCBKOI JgiTepH (mepmmol B
MaTHHCEEHY HASBAX eXeMerTie) afo geox'. ¥
TabaAn] 1 Taki JiTEpH B HASEAX EJIEMEHTIE BHII-
JEHO} KYPCHBOM.

BUMOBA CHMBOJIE MAHMKE BCiX eIeMeHTIE 30i-
TAETECH 3 IXHIiMH HasEameE. Hanpurnan, caMBOn
enementa Hogy I umraeTnea «fogs, A He «is, &
enemernTa Pepymy Fe — «depyme, a He ahes.
Wol pEEATEN 316pano B Tabomoi 1.

¥ IeAKHEX BHOATKAX BHKOPHCTOBYIOTE SATANL-
HE DO3HAYSHHA XiMiuroro exeMenTa — E.

CumBonn 1 HaAZBEH XIiMIYHHX eIeMeHTIE
MICTATECH B DeplogHYHIA CHCTEMI,

Ilepioguna cHOTEMA XiMIYHHX eIeMeHTIE, §
1869 p. pocifchrnd ximix 1. I. Mengences
IAOPONOHYEAER TAOINIIN, B AKLT pOIMICTHE Bigo-
mi Ha Toi uyac 63 ememenTm. Ii Gymo masmamo
NeplofHYHEGD CHOTEMOE XIMITHIX eNeMeHTIB, ¥
HAIIOMY DIPYIHAKY HAAPYEOBAHO ABA BAPiAETH
neplofHYHE0] CHCTEMHE — KopoTkHi (gopaan I) i
mosrui (thopaan IT).

ITepiogwaHa CHCTEMA CRIATACTECA 13 TOpH-
BOHTAILHHX PAAKIB, AKXl HAGUBAIOTE Repiodimu,
i BEPTHKANLENX CTOBOYREIE — 2pyn. llepern-
HAWYNACE, BOHH VTBOPHITE KIITEHEHM, A
MICTHTECA HAHBAMJINBImMa imdopmanisa opo
ximiunl enemenTE. HoMmepr nepiogls yEaszaHo
ApADCEKHME NIGMPAMH, 4 HOMEPH IPYI — PHM-
CHEHMN ITH{pan.

Koy KITHHEHKY OpPpOHVMEepoBAHO. ¥ HIiH
MICTHTLRCA CHMEON XiMiUHOMO eIeMeHTA, A g
HEM — HaA3Ba (Man. 38).

! CEMEON 0ZHOTO 8 @UIeMEHETIE, RITEDETEY GCCTANHIME DOKAME, CEIALL-
ETRC 3 TPROK JIITEp.
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AmuTpo IeaHoerY MeHoenees
(1834—190T7)

BHAATHHA POCIHCEHHA YYEHHR-XIMIK, Y4T8H |
MOMECHHH YIBH BHELeMiA HayK Bararteox KpaiH.
¥ 1869 p. sighkpHB NERIOgHYHHA 38K0H — HyH-
ABMEHTANEHHA 3awoHd Ximil. Ha #oro ocHOBI
BHHAAE XiMilo 8 MigpydHuey «DcHOBH XiMils, AKHA
fararo pazie nepesngasand 8 Pocil Ta iHWHX
KpAIHaXx. 3QIACHME YHCRIeHH] JOCAMeHHA pos-
YHMHIB i poapobMB Teopino ix Gygosd (1865—
1887). BuBis 3aranbHe pIBHAHHA FA30BOroc
cTany (187d). 3anponoHyBas TEORIK MoXo-
AMEHHA HAEPTH, po3P0oGHE TEXHONOIT BHIOTOB-
NeHHa Be3agMMHOro nopoxy, 3pobWE BaroMHH
BHECOK ¥ POIBMTON METDORAOrT — HEYKH nNpo

BHMIDIOBAHHA.
CHMEON MopAOKODEHHA
ENeMeHTE ™ Ne :I 0 . Homep
enemeHTa
Man. 38. Heol
KnimuHHa A
nepiogu4yHoi Hazea —
CHCTEMH ENeMEHTE

HoMep KIITHHKEHN € ROpRokosus (amomnrim )
HOMEDOM POSMIIOEHOTD B HIN eJXeMEeHTHA. Horo
garanreHe nosgadeHEa — Z. Bucnie emopagro-
BUH moMep enementa Heomy — 10 cropogeno
3anNcyIoTE Tak: Z(Ne) = 10, [lopasxosnit HoMep
ETeMeHTA 30IrAETHCA 3 BEMHYHHEOI0 SAPAAY ATpa
HOTO ATOMA 1 KiABKICTH) EIEKTROHIE ¥ HEOMY.
¥ nepioduuniil cuememl g0l eAEMEHML POSMILLE-
Mi 3 3pocTARHAM 3apady Adep amoMis,

Orxe, i3 mepiogUua0] CHOTEMM MOMCHA OTDH-
MATH TAK] BLOOMOCTI Op0 XiMidHHH eIeMEHT:
CHMBOJ;

HAIBA;

ODOPATROBHE HOMED;

SAPAT AIPA ATOMA;

KiThKICTE BIPKTPOHIE B ATOMI;

HOMER Neploxy, B AROMY DepedyEac eIeMeHT;
HOME[ TPYIH, B AKIH BiH MICTHTECH.



58.
87T

58.

59.

60.

61.
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P 3HalgiTE ¥ meplogUUHIN CHCTEMI EXEMEHT i3
NDOPASKOBHM HOMEDPOM 5 1 BHOHOITE ¥ ZOITHT
BimOMOCTI Ip0 HEOTO.

IMepioguyaa CHCTEMA XIMIYHHX EISMEHTIE ¥
BEMTHKOMY (hOpMATLI € B MIKINbHOMY XiMigHOMY
kabimeri. If Momua mofiaunTe B HEAVKOBEX 1abo-
pATOPIAX, A TAKOE AYIUTOPLAX, e CTYIEHTH
cAyXawTs dekiil 3 ximiil. [Mepioguury cECTEMY
BHEOPHCTOBYIOTE IIiJ 9YAC BENKOHAHHA BIPAE,

PO3BR  AZVEAHHA 33041,

ATOM — eIeKTPOHEHTPAILHA YACTHHEA, SKi
CHRIATACTRCH 13 NOSHTHEHO 3APAMKEIOro aapa i
HETATHEHO 3ApATECHAX ¢ IeKTPOHIE.

By aToMiE i3 IEBEHHM 3ApAT0OM SIpa HAZHEA-
WOTE XivigaaMm exemerRToM. KoxEEH exeMent
MAE€ HASEY 1 CHMEOJL

Humi smigomo 115 xiMivAHX eJeMeHTIE.
Mam:xe ¥ eneMeHRTIE ICHYIOTE ¥ IPHPOIL.

Halipammmaeimi simoMocTi mpo xisigmi exe-
MEHTH MICTATECH B Deplogaunil cHOTeMi.

OxapakTepyayATe GyaoBY | CHNAL BTOMA.

o take xiMivHMEe enemedT? Homy Horo He MOMHA OTOTOMHIOBATH 3
AToOMOM 860 PEYOEHHOKDT

HumM piI3HATLCA HOPOTHMA | goBrvd sapiadtd nepiogM4Hol cHoTEMK?
CHinbHM nepiodie | rpyn ¥ HoXMHOMY BEPIAHTI?

3HanniTe ¥ nepiogMyHii cieremi [ npovuTalTe Takl ciMBONK XiMivHMX
eneMeHTis: Li, H Al O, C, Na, 5, Cu, Ag, N, Au. Haagite Ui eneMeHTH.
AxMiA cumBon mae Pepym — F, Fr. Fe 4i Fr; Cunluiil — G, Gl 5, 51 4m
Se: Hapfon — K, C, Co, Ca, Cr uM Kr?

Bunuwite I3 nepiogu4dol cHMcTeMH cMMBONW BoixX enemedtis, axi
noYMHAKTEEA 3 niTepd A CHINBKK ICHYE TAKKWY enemeHTie?

3a marepianami 3 IHTEpHeTy nigroTyime KOpoTHE NOBIAOMAEHHA Npo
noxogxedHs Ha3ae lMNgporedy, lealn abo Byib-AKOro IHWOro enemMeHTa.
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63. 3anoBHiTh NnponyckK: a) ...} =8, .. =126 Z(C)=... , Z(Na)=....
64, 3anoBHITh TABAKMLK:

EnemeHr PoamiweHHs KEpaHTepUCTHHE
B nepiogriHii cHeTemi aroma

cvmMBON| Hassa | N* nepioay N rpyrim zapsn | HinbHKicTh

A0pE | eneKTpoHie
He
HanbLiiA

+30

ONA A0NMTAMEKY \

MowHpeHicTb XiMiYHHX eneMeHTIB

[eskl eneMeHTH TPANNAKITLCA B NPHPOLI «HE HOMHOMY KpOLls,
iHWi — gye pigko. Posnogin enemeHdTiB Ha HAWIK NAaHeTi BHBYAEE
HayHa reoximia. 3HAYHHA BHECOK ¥ 1T pO3BUTOK 3podvE BHABTHWH
yueHWH B. |. BepHagcbHHA.

MowupeHicTe HOMHOMD efeMeHTa B nosirpl, sogl, rpyHT OUiHOKTD,
nopigHoKYM KINbKICTE ROro 8TOMIE i3 KINBHICTHO ATOMIB IHWKWE enemeHTiE.

Atmocdepa Jemnl MaMMe NOBHICTIO CHANA0AETLCA I3 ABOX ra-

ale — asory | KueHw. Monekyn asory @ B noetmpl BYBTEEpO

GiNblle, Hi¥ MONEHYN KHCHID m' Ome, nepwe Micue 3a nowwpeHi-

cTHy B amiocdepl nocloae enemedT Hitpored, a apyre — OKCWreH.
Mopocdepa — Ue pidkW, 03epa, MOPA, OKEAHW, B AHMX pO3YMHEHI
HEBEeNWHK KiNBHOCTI TBEpOMX pevoBWH | rasis. 3BaMMBILM HE cHNap

MONEKYAH BOOM & , NBrko AiATA BMCHOBKY, Wo B rigpocdepi
Habinbwe atoMis MigporeHy.

Nirochepa, abo 38MHE Hopa, — TBEPAHK NOBEpXHEBWA Wap 3emni.
¥ HbOMY MicTUTECA GaraTo enemedTie. HaAnowwpeHiwKumu & OKcUreH
(58 % yecix aromis), Cyniyii (19,6 %) | AnomMidii (6,4 %).

Y Beeceiti icHyiome 1 cami enemeH-
TW, Wo W Ha Hawiid rnadeTi. Mepwe |

Apyre MicUs 28 NolWWpeHIcTIo B HeomMy Hli;nmllm“;?_ N.O
nocigaoTs Mapored (Maise 20 % yeix & rapochepi — HrD
atomis) i lfenii — enemMeHTH, WO MaKTh y nitocdepl — 0, SI

HERMNPOCTILWL 3a CHABA0M BTOMM. y Beecsiti — H,He

= /
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Bonogaumup lIeadosry BepHagcbhHui
(1863—1945)

PoCiHCEHHA | YHDRIHCEBKHEA YYEHHA-NDHPOLO-
JochigHMK, aKagemMiK, NepwHiA fpeIHgEeHT
Axagemii HayK Yepainm (1919). OguH i3 oCHOBO-
MOMOMKHMKIE FeoxiMmil. BHCyHye Teopin noxo-
AMEHHA MiHepanis. Po3IBHHYE YABNEHHS PO
POAE MHBHX OpPraMiaMia y recxiMivH4x npoye-
cax. fJocnigwyBaE XiMIMHHE cHnag mirtocdepH,
rigpocpepy, atMocgepn. Opranizarop KiNBROX
HaYHOBO-q0CAIGHHX YCTaHo8. 3aCHOBHHK WHOTH
BYEHNHX-FE0XIMINIB.

/_I'Il,qpaxnaaHn, Wo B cepegdeomy 80 % Big MacH BeiX pocnuH npur;-\\
fae Ha Bofy. B opradiasMax TBEpHH [ NIOgWHW LA peYOBHHAE TAKOK Nepe-
pamae. OTHe, HARNOWKWPEeHIWKWM eNemMeHToM v HUEBIR npMpogi, sk i1 B
rigpocdepi, e Mgporex.

Opradizm nioguHy notpedye nodan 20 ximiveux enemenTie. lx
HE3WBAKTL BloenemedTamK (Man. 39). BoHd micTaTees &8 nosiTpi,
Bofl, & TAHOX ¥ OaraTteoX pevyoBWHaX, AKI NOTPaNNsAwTe A0 Opra-
Hianmy pazom (3 THew. Haptod, Owkcured, ligpored, Hitporen,
Cynedyp & v BiNKAYX, (HWHY peYoBHHAEX, 3 AKKWX CKN8A8ETLEH HALW

0 H C
) ) r
M a LA
P > - 5
MNa = - K
. .

c iHwi

Man. 39.

XiMivHI BNEMEHTH

¥ Opradiami gopocnoi
NIDFHHHK (Y BigCOTHAX
Bif 3aranbHol

KiNbKOCTI 8aTOMIE)
. -
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N

opradizm. Hanii | Hatpid mictaThcn B HPOBI, KAITHHHMY piAMHEX.
Oxcured, docdop | Hansyiid notpiGHl gna dopMyBaHHA HICTOH.
BamnMEMMH AN NIOOHHK eneMeHTaMK & Takom depym, $nyop, Hoa.
Hecraua Gepymy B opradiami NpyM3eogMTs o Hegokpie's, dnvopy —
cripH4MHAE Kapiec, a Hogy — BHKAKMKAE ynoBinbHEHHs posyMoBOro
PO3BMTHY AMTHHH.

PocniHam HeoxigHo Tpoxd medHwe enemedTtis. Hahsamnuelwl
cepen HMx — HapbBod, Owhewred, ligpored, Hitpored, docdop,
Haniia, Mardii, Cynedyp. BoHW HagxogaTe A0 pocAWH i3 noslitps i
FPYHTY 3 BYTAEKWCAWMM Fa30M, BO4OK | pO3YUHEHHMHM B HIR pevyoBi-

\‘I-.I-HMI"I. J)

Maca aToma.
BinHoCcHa aToMHa maca

MaTepian naparpada gonomMome Bam:

¥ F'acysatd siamiHHICTe Mix Macow atoma | slgHoe-
HOW 8TOMHOK MACOHKY;
¥ nopleH0EETH MacK atoMis.

Maca aroma. Bamnmnson XapakTepHCTHEOW
aToMA € Horo maca. MalHme BcA Maca aTOMA 3oce-
peqEeRa B Agpl. EneRTpOER MAWTE HACTLIRKH
MATY MaCcy, HI0 HEH) 3ARBNYAH HEXTYIOTE.

FEAMYEATH ATOMH HA TEpPE3AX HEMOKIHEO,
OCELIEKE BOHH € JY@e IpIOEEMN 4acTHHKAMH.
Ix mMace 6y10 BHSHAYEHO 3a JONOMOTOK) DO3pa-
XVHKIE.

Maca aromMa ¥ pany — HAHBAMKTOID CEpef yoix
ATOMIE, AKI TPANIAIOTLRCH HA 3eMI, CTAHOBHTE
OpHEOINSHO

0,000 000 000 000 000 000 000 4 1.

JATHCVEATH 1 YATATH e YHCIO0 HeOpocTo;
MOMHA OOMHIRTHCSH, OPOIYCTHBIIH HYJIE abo
gomaBmA 3adsEil. [cayve immmEil coocib Horo



Likano IHATH
Maos enexrpons
CTHHOBHTE

Al THAED

0:-10%®r.

3ANNCY — ¥V BEMAAN gobyrey: 4 - 107% (22 —
KinbKicTs mEppP micna ko)’

Toune sHATEHEA MACH ATOMA ¥ pAHY CTAHO-
BETE 3,952 + 107* p, a avoma Tigporeny, Haitmer-
mIoro cepeqm yoeix aromis, — 1,673 - 107 r.

OnepyvBEaTH TAKNMHE YHCIAMH HespyIHo. ToMy
BAMICTE ¢3BHUANHNX», A0COMIOTHIY MAC ATOMIRE
BMKODHECTOERVIOTE BIIHOCH]L MaCH.

Bianocna aromaa maca. [lob ckaacte yvas-
MeEHA Opo Macy O¥AE-AKOrD aToMa, 11 DTopiBHI-
HNThE 13 MACOI IHIDOTO ATOMA. Pamime »gas
NOPIEHAHESA OpaTH HAHIErIHHE aATOM — &ATOM
INgporersy. Huml mMacE aToMiBE S1CTABIAITE
iz 1/12 macm aroma HapSomy (BiE Maiime B
12 pasis Basxkawi sa aroMm [igporemy). Lo
MATEHEKY MACY HASBAHO OMOMHON O0LHLLE
Macy (CKOPOYeHO — A. 0. M. ):

1 1 . B
1a.0,n. = _l'ﬁm“m}:ﬁ 1,994 - 107" r=1,662- 107" r.

Maca aroma I'igporemy, AKY BKAZAHO BHINE,
MAMHE 30irAcTRCA 3 ATOMHOD OJHEHIERD MACH, A
MACA ATOMA ¥ paHy Dinkma 3a el B 238 paais:

3,952 - 1{]: T 238,
1,662 -107r

Yucno, AKe OTPAMYIOTE HIMeHHAM MACH aTOMA
enemenTa Ha 1/12 macw atroma KapBony, nasnsa-
0TE SidHOCHON amodrow macow exexenma. Io
BENHIHAY No3HATAITE A _(E):

am- "B
2 ma(C)

Imgexcom Oins mivepm A & Depma miTepa B
ITATHHECEEOMY 0Bl relativias — pigmocHm.

Bignocna aTOMHAE Maca DORASYE, ¥ CELIBKH pasls Maca aToMa
Oinsma 3a 1/12 macn aroma Kapbony.

BigHOCHA ATOMHA Maca He MAaE pOsMipHOCTI.

! BATHCHE TAKAK 9HOET FOKIATHO POSTILAIATHMYTECH HA YPORAK ATrefpiL.



MxoH flansTod
(1766—1844)

BHAaTHHA BHAIACEKHA $izve | XiMiM.
Yrnen MoRgOHCBROND KOPORIBCALKOTD TOBAPHCTES
(AHrniACEHOT BHageMil HayH). [TeplWwHM BHCAIDBHE
rinoTesy Apo pigHi MacH | po3aMipH aToMiB, BH-
3HEYHEB BigHOCHI 8aTOMHI MacH Barartsox enemMeH-
Tig i cknas rabauymw ix anavyens (1803). 3anpo-
MOWYBSE CHMBOMH EASMEHTIE | NMOINAYEHHT
XiMiYHHX CnoAayx. BHBYHEB CHNa4g | BNACTHBOCTI
MOBITPA, BiJMPHB 38KOHH THCKIB rasiB y iXHix
cymimax (1801), Tennosoro po3MpeNHA rasie
(1802), po3YHHHOCTI raaie y piguHax (1803].

IMepmy TabaHENpD BITHOCHHEX ATOMHHX MAC
CKIAE HA D0YATEY XX oT. aEnmiceEKEA VUeHNHE
x. JansToH.

Ha migerasl BEKIADEHOTD MATEDIATY MOMHEA
OiHTH THKHAX BHCHOBKIE:

* si0HOCHL GMOMHEL HACU NPOROPULLHL MacaM

amomie;

o CRIEEITHOWFHHA MEC AMOMNRIE MAK] Ccami, o

i GLHOCHUX QMOMHUX MAc,

SHATEHHA BiTHOCHHX ATOMHMX MAC XiMigdHHX
ETEMEHTIE 3ATHCAHL B HIITHHKAX Deplogmanoi
CHOTEMH. [X BHIHAYEHO & TVIKEe BHCOKO TOTHIC-
TIO; BiAmoBigEI upcaa sHefilnmmoro o ATH- abo
mecTHsHaqHE] (Max. 40).

Man. 40. 9 2 U

HniTHHKa BigHocHa .| 238,029 YpaH
ENeMEeHTa ATOMHAE Maca
Ypany

na mpoRenenHEs XiMiUAWRX POSpPAXYVHEIER ama-
YEHHS BlAHOCHAR ATOMHEHEX MAC OyIeM0 ORDY I
BATH A0 Oinwx gucesn. Tax, gua Ngporesy 1 ¥Vpaay
A(H)=1,0079 = 1;
A(U) = 238,029 = 238.

T0



SHAYEHHSA BiTHOCHOLI ATOMHOI MacH XIopy
NPEHEEATO OKPYTIIOBATH 40 ZeCcATHX:

A (Cl) = 35,453 ~ 35,5.

P SuaiigitTe ¥ meplogMuHiil cHeTeMi SHAYEHHS
BigEocHEX aToMHEX Mac Jliriwo, Kapbonry,
Heony H OKPYIITE 1X Z0 DUIIRX 9HCET.

P ¥V crinnkm pasis macw aromis HapBony, Oxcn-
reny, Heoray 1 Marmim 6iasmml 34 MACY ATOMA
Ilenim? Ina ofancners BHEODHCTARTE OKDVTIE-
Hi GHAYEHHA BiTHOCHNX ATOMEHEX MAC.

SBEPHITE YBATY: Matl#e gci TiMivni enemenmu
poimMiweni & nepioduykill cucmeMl 38 IPOCTRAH-
HAM AMOMHUL M.

BHCHOBHKH

ATOMHE MAIOTE HAJSEHYAHHEO MAIY Macy.

HOna mopiBHaAHHEA IXHIX Mac Ta pizEHX obame-
I¢HE EHROPHCTOEYIOTE BiTHOCHL MaCH ATOMIE.

BigHrocHa aTOMHA MACcA € BIIHOIIEHEAM MACH
aroma 7o 1,/12 mace aroma Kapbomy.

SHAYCHAR BiTHOCHEX ATOMHHX MAC XiMigamx
EIeMEHTIE MiCTATECH B NepiofHIHIE CHCTEMI.

65. ¥ vyomy BigMIHHICTE MIH NOHATTAMMK «MaCE aToMas | sBiHOCHA aTomMHa

66. lllo Take aTOMHE OfMHUMUSA MECHT?

67. Wo oanavawTs sanded A 1 Ar?

68. AHMA aTtom nerwui — Bepunino yn AnomiHin? ¥ cKinbKW pasis?

69. o mae Ginswy macy: arom dnyopy Y4 gea aromud Nitio: gBa atoMm
Mardiso 41 TpH aToMH Cynbdgypy?

T0. 3HaiaiTe ¥ nepiogHYHid cueTemi TpM-YOTHDK NAapW eneMedTie, sloHo-
WEHHS MAEC BTOMIE AKMY CTEHOBMTL: 8)1:2;6)1: 3.

T1



T1. PevosuHa mMicTHTe ogHaKoEl Mack atomis Cynedypy T8 OxcHreHy. Ato-
MIB AKOMO efeMEHTE B pEYOBMHI Binble A ¥ CKINBKW paszie?

T2 084ymenite BiaHOCHY aToMHy macy lenlo, aHWO Maca aToMa Lboro ene-
MEHTA CTAHOBMTE 6 647 - 10-**r.

11

MpocTi pe4oBUHM.
MeTtanu i HemeTanu

MaTepian naparpada qonoMome Bam:

BHpI3HATH cepen yelx pevoBKH NpocT pavoBMHMK;
PO3MNI3HABATH METANK | HEMETANM;

AposyMITH, YOMY METANM CXOoMH 38 BNACTHEOCTAMM,;
BHIHAYATH MeTanluHi f HeMeTanivyHi enemerTH 3a ix
posmMilleHHsAM ¥ nepiogMyHii cHeTemi.

YVVYY

Mpocti peqoBREAR. ATOMN 30aTHL CIOTVIATHCH
3 TARMMH caMMMHE abo immmMmp aroMmawmu. e
BYMOBIIME BEJIHEES PO3MAITTA ¥ CBITI pedoBMH.

Pewoeuny, yTROpeHY OHEM XiMiYHMM eIeMEHTOM, HARMEAHITE
NPOCTOH PECOSUHON.

Likapo aHaTH
o aoeod epn
STEOI AN Oy IR
Bigond mpoeTl
PEOBERHE

11 enemenrie —
Au, Agp, Cu, Hp,
Pb, Fa, &n, 5, C,
Zn 1 Sh.

72

IIpocTi pedoBHHEHE DOXINSIOTE HA Memaau 1
Hememaau. Tary KaacHpikamin OTpocTHX pedo-
BMH sanponoRyeas Hanpuriaml XVIII cr. sngar-
HUH (ppapnyseruil yaeanid A.-JI. JIasyasne.

Merams. Kosker i3 Bdc, HE BATANUHCE, HASEE
JexineEKEa MeTAadis. Bomm BigpiansmTecsa Bif
PEIITH PEYOBHEH OCODMHEAM ¢« METATIYAAM » GormEe-
KoM (Man. 41). IIi pedoBEHH MalOTE DATATO
IHMUX COLIEHUX BIacTHBocTell. Merann za |-
TARAAX VMOB TEEpAl (IHDE pryTh € PLOINHOIO),
gobpe TpOBOSATE IEKTPHYEEHR CTPYVM 1 TEILIOTY,
MAWTE 30e0LTRIIOND JOCHTE BHCOKL TEMIEPATYDH
naasneras (morang 500 °C). Borr nractirumi; ix
MOMHA KYBATH, BATATYBATH 3 HAX APiT.

SABIAKH CEOIM BJIACTHEOCTAM METATH BIEBHE-
HO YEIfmmm B muTra mogeil. [Ipo ix samnnse



Man. 41.
Metanmu

SHAYEHHA CELIYATL HASEH ICTOPHYHAX SI0X: Mifg-
Huit Bix, Gponsosuit’ BiK, 3ANiZHNH Bik.
IMogitHEicTE METATIE SYMOBIEHA IXHLOID BHYT-
pliaEEo0 Gygosown. ATOME posMinieri B MeTaTl
AYEe MILIEHO, 1 9ACTHHA ENeKTpPOHIE ODOCTiHHO
NEPEXOIHTE Bil 0AHEX ATOMIE IO IHmax. Jasasa-

KH IIHM EeJTeRTPOHAM MEeTATH OpOBOSATE eJXek-
TPHYHIH CTPYM, 3HATHI IIBEHIKO HATDIBATHCA H
OX O VEATHCAH.

Hemeranu. [IpocTix pegoBHH OLOTO THITY 3HAY-
HO MeHme. [[o BeMeTATIE HATe AT A30T, KHCEHE,
rpadhiT, Amnaz, cipra, Hog Ta im. (Max. 42).

HemeTanrs BIpisHAIOTECA Bl METATIE ODepem-
veim BigeyTHicTIo MerAanigEoro Onmcexy. Jlame
rpatiT, Hom, RpHcTATivHl G0p 1 cCHOOIE MAKTE
Takuil Onnck. Hemeramrm He DpPoOBOTATE eIEH-
TPHYHOTD CTRPYMY (BHESTOK — rpadir). 3a seu-
YAHHHAX VMOE YACTHHA HEeMETAIIBR nepebyBac B
rAZ0IOgiHOMY CTAHL (MHOTHOTO MEeTATY-TA3Y HE
icaye), 1Em € TEEpAHEMH PEYOBHHAMH i TiNLKH
opoM — piAEHOR.

Mixx cofomn HEMETATH ICTOTHO PLISHATECS.

HacTHHEA HEMETATIE CEKIAJAETLCA 3 ATOMIE. B
anmasi, rpagiri, Dopi, cumainil, wepsoEOMY hoc-
topl Bel aToMB cOOAVYHEHl OHH 3 OJHHM, & B
IHEPTHHUX ra3ax — renii, BeoHi, ApronEl, KPpEDTO-
Hi, KCEHOHIL H pagoHEl — BOHW pos €JHAaHI.

! Bpomaa — cIorae Mifgi 8 GIoBRob.
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Man. 42.
Hemetanu

Man. 43.
Mopaeni
MONSKYN:

8 — HHUCHID;
& — D30HY

74
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YepeoHHA focgop

IrmIi HEMETATH YVTEOPEHL MOJTEKYIAME,. ATOMH
B KOEHIE MOIEKYIlI MIODHO CHOJIYYEeH]D MIMW
cob0io, A MOJERYIH THOIE cIaiKo OpHTATVIOTEC
ogHa go ogHol. ToMy pETOBHHHE MOJERYIApHOL
Oy Z0BH MAKTE HEEHCOKL TEMOEpATYPH IIABISH-
HA 1 KNITIHHS.

Iz MOTeKYD CHRIAJAIOTRCA OPOCT] PEUOBHHH
OxoEreny — HACEHE 1 o3oH. Momexyvioa RBECHID

MIiCTHTE OBA ATOMH, A4 MOJEKYIA O30HY — TPH
(rax. 43).

a 4]

He mame Oncnren, A ff TEMATO IHOITHX 8T8 MEH-
TiE ¥TEOPIOKTE 00 JEl U8 HABITE OiIRIIEe OPOCTHR



Man. 44.
HnitmHKE
nepiogHYHoi
CHCTEMH

peaoBHHE. ToMy Rpocmuy pevosun icHye Olabule,
HiMe XIMITHUX eAeMEHTIE,

HasEH NDpoCTHX pedoBRH. BLIROICTE OPOCTHX
PEUOENH HASHBAIOTE TAK, AK 1 BiqmoBigm xinigmi
enxeMeHTH. AKIDD HASEHR pisHi, IX HABEOEHO ¥ KIi-
THHEAX OepiogEYHOl CHOTEMH; HAREA IPOCTOL

PEYOEHHEN POSMINIEHA OJ HASBOK eJXeMeHTA
(raam. 44).

Ha3ea enemenTa — S 16

Hazga T Cynwadyp 32,06
NpoOCTOi pE4OBMHK = CipKa

P Hassite npocTi pedoBEEE exeMeHTis JliTio,
I'imporery, Marmiw, Hirporery.

Hazse OpocTHX PEYOBHH BCEPEIHHL PetUeHEA
SATTHMCYIOTE B MANOI TiTepH; BOHH HE € BIACHHMH
HagsaMiu. [Iparaan Takoro peuenna: «Hemeran
Bop CHIAZAETECA 3 ATOMIE enemenTta Bopys.

Meranmiumi Ta meMeramivymi enerMenTH. iniy-
Hi EJEMEHTH, Bi AKHX DOXOAATE METATH, HAZH-
BAIITE MEMAIIYHUML, A4 Ti, ARl YyTBOPHWOTE
HEMETAIHN, — HEMEMAAIYHUML,. ¥ JOBrOMY BApi-
auTi nepioguumol cacrems (opaan II) soan pos-
MEeMOBAHI JIATOHANTEHOI JAMAHON JiHIEWD.
Meraniuni elTeMeETH POSMITIEHL MBOPYY Big Hel;
IX sEAYHO MIROIE, HiMK HEMETATI YHAX £IeMEHTIB.

Enementy Mepmaniid, Crwoid, Moaodid yTeOp-
HITh NPOCTI PEYOBHHN, AR 38 fEeaKHMK BABCTHBOCTR-
MM HBraqyioTe METaAM, d 38 IHWHMKH — HEMETAAH.

BUHCHOBHKH

Ko:xna mpocTa pedoBHHA YTEOPCHA OTHHM
CIIEMEHTOM.

HpocTi pedoBHHH HOTLIAOTE HA METAIH i
HEMETAIHN, 4 XiMigHi eTeMeaTH — HA MeTamiani
TA HEMETAMIYHI eIeMeHTH.
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MeTasna MamThsE TOJI0HY BHYTPIIHEID DYIOBY
i TOMY BHABISITE YHMAIO COIILHEAX BIACTH-
BOCTRIH.

HemMerann cEIATAIOTECH 3 ATOMIE afio MoIe-
KyX 1 33 BIACTHBOCTAMH EigpizEaoTeECcH EBig

METATIE, A HEPiZKO H OOHHE BELT 0ZHOTO.

AKy pevyoBHHY HA3HBAOTL NpocTon? HA3BiTh KiNbKA TAKHX PEYOBMH.
HAHI TMNI NPOCTHX pEYOBMH ICHVIOTE? AK HE3HMBAKTE BIQNoBIAHI EneMeHTH?
YHauiTh NpABMALHE 38HIHYEHHA péYeHHdA «HodHa NpocTa pevyoBWHa
YTEODEHA ..o

&) OQHEKOEWMK MONSHYNEMHM;

) OaHKMM XiMIMHUM BNEeMeHTOM;

E) 0gHWM METANMHHM eNeMeHTOM;

r) 0gHMM HEMETANIHMHWM eNeMeHTOM.
38 SAKMMKH Di3MYHHUMK BAACTHBOCTAMM METAN MOMHA BIQpIZHKMTH Big
HemMeTany?
JanoBHiTE NponycHd, BETEBMBWMK ¥ BignoeigHMx BloMiHKaX cnoga
sHiTporeHr 460 «a30Ts, | NOACHITE BALL BHMGIp:

&) .. — a3, AKoro 8 MoBITP! MICTHTRECH HaRGinbLeE;

) MONeKYNE ... CHNEA8ETHCA 3 JBOX ATOMIE ... |

B) CMOAYKH ... MOTPEMAAOTE ¥ POCAKMHHM I3 FOYHTY;

r}... NOF@HO POSYHHAETRCH ¥ BOAI.
JanoBHITE NPOMNYCHW, BCTAEBMBIUK CNOBA «ENEMEHTs, »BTOMr YK wMONe-
Kynas ¥ BignosigHomMy BIAMIHKY T& “Mcni:

&) ... Binoro gocdopy MicTHTE YoTHEH ... Pochopy;

) 300070 — NPOCTa DEYOBHHE ... AYDyYMy.
Akl enemMeHTH YTEODKKOTE Taki NnpocTl peYyoBMHM: GTop, 30N0TO, UMHH,

ocdop, pryTe?

. Hasgite npoctl pevoBKrHM enemenTis Ph, Ca, He, Ag B.
81

AKy NOMUNKY JONYWEHO ¥ BUCNOEB] «Y AdnyKax € 3anizoe? 3MiHiTe Luel
BHCNIE, NpaBWibHO AiBpaBLWK XiMiMHY HE3BY.

3HAERNITE BIANOBIAHICTD, CHOPMCTABLWMKCE JOBIMM BEDIAHTOM NeplogHy-
HOT CHCTEMM:

Enemenrt THN eneMenTa

1) ApceH; &) MeTaNIYHMA eneMeHT;
2) Bonedpam; @) HeMEeTaNIMHWA enemMeHT.
3) CTpOHLKA;

4) HoeHoH;

5) ¥paH;



CKnagHi pe4yoBUHHU

MaTepian naparpada gonoMome Bam:

¥ BMPIZHATH cepel yoix pevyoBWH cHhagHl peyo-
BHHM;
¥ pospladamd opradibdl i HeopradivHi peyoBHHK.

Crnanmi pewosnnan. CoonydenRA ATOMIE pia-
HUX XIMIYHHEX €IeMeHTLE TopoIAye HAXSBH IAH-
HO BEIHKY KLUIEKICTE BiODOBIAHHEX PeY0BHH, ¥
OecATHHM THCAY pasis Oinnmy, Him OpocTHX

PEYOBHH.

Pegoepnny, yreopeny asoma afdo Ginsmow ginskicrio enxemen-
TiBE, HASHBAKTE CKAATHOW pewosurON, A00 XIMITHOW CRO-

i
AYKG .

Uikapo aHaTH
V DaETepiax
BH AHIIEHD
PEUOBREY,
MOSTAKYIIA
ARGl MiCTHTE

19 918 arondis.

BilnlricTs CRAATHEX PEYOBEHE MAIDTE MOJIEKY-
napay bygoey. ToMy TeMIepaTypH IX ONaBIeHEA
i gnnimAa #HeBncokl, YacTHHA TAaKHX pPETOBHH
MAE FANAX.

MoneKyIApHOD COOIVEOD € Boga. Monexyaa
BOAH CHIAZAETRCA 3 ABOX aToMiB ligporemy i
ogaoro atoma OwxcmEreny (c. 39, max. 30, §).
MoneryaapHy OVIOBY MAITE YaTHUH i ByTIIe-
kKHCIHED rasm (obmgea yreopeni Hapbomom i
OxcrrenoM), OVEOp, ETHIOBHMH CIHPT, ONTOBRA
krcaoTa (yreopemi Kapbomom, Tigporemom i
Oxcurenom) Ta in. KinericTe aToMIB ¥ MOIEKY-
IaX CRIATHHX PEeY0BMH MOEe DyTH pisHom —
BiT ABOX OO COTEHE 1 HABITH THCHY.

Heari cOONTVEHR MAKTE ATOMEY OygoBy. Oaricio
3 HHX € MiHEpal KBAPH — TOJOBHA CRIATOBA
OICKY. ¥ HBOMY MICTATLCA aToME CHTioin I
Oxcareny, conoaydeH] Mim cobomw (man. 45).

! Bpapuuall cooBO « XIMIYHAS OOFCKAKITE.
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Man. 45.
Mogens
GyooBH
KEAQPLY

Man. 46.
Mogens SygoBEW
KYXOHHOT coni

78

[CHYIOTE TAKOM CRNAAH] peYyoBHHH, ki yreopeHi
iWoHamu. e — wyxoHHa cinb, kpekga, xapyosa |
kaAbLUMHOBAHE COfqa, BanHo, rinc i Gararo iHWHX.

KpHecTand KyxoHHol coni cKAagarmThed 3 NO3M-
THBHO 3apagmeHdx Honle Hatpiwo | HeratdMeHo

aapapreHux HoHdie Xnopy (Mman. 46).

Hazg\a cEIaJHAX PedoBHH. ¥ IEOMY 1 mome-
pegHix maparpadax DIIPYYIHEEA ME HABOJHIH
TpagRTiitel, Texmiurl abo DobyToBl HasER
CHKJIATHHUX PEYOBHH — KpeHga, KBAPI, XapdoBa
coga Tonio. KpiM HHX BHRODHCTOBYIOTE 1 XiMivai
HaseR. Hampmraax, xiMivaa mEasBa KyXoHEHOL
coMi — HATpIH X7T0pHED. ¥ HIll ODepios cIoB0 €
HAZBOI0 OJQHOTD 13 JBEOX EJEMEHTIE, AKIIMH VTEO-
peHA PEYOBMHEA (HOM0 ODHITYTE 3 MAaT0l diTepH), a
OPY¥TEe TOXOIHTE BT HAREN 1HIDOT) &I&MEHTA.

Opramiani Ta meopramiuni pevosmma. Ha ypo-
KAX OPUPOJ0ZHABCTEA BE JiSHATHCT, OI0 PETOBH-
HH O0JLTAITE HA Opragiumi Ta HeopramiaHi. Pami-
e OPrAHIYHUMHE pPEYOBHHAME HAHBATH Ti, fAki



MICTATLCA B EHBAX opradismax. Ile Ginkm,
MHPH, OVEOD, KPOXMAIL, BITAMIHA, CIOTYVKH, II0
SVMOBIIOITE KOIIP, 3304AX, CMaK OBOYIE 1 (PpyE-
TiE. 3rogoM VIeH] BHABNIH, II0 ICHYIOTE 1 19,
momifHi 34 CHROIAOM PETOBHEN, AKI MOMKHA J00VTH
mame B xiMiumid paboparopil. Cepen amx — dap-
MATERTHYH] IPeIaAPATH, IITYYH]L DApEHIKHE, IOJT-
mepH Tomo. Hurl go opragivasx peYoErH 3apaxo-
EVIOTE MAHME Bel coonyie KapboHy (34 BHHATEOM
TATHOTD 1 BYTTIEKHCI0T) TA3IE, KPeilgn, XapIosol
TA KANTEMHEAEOBAHO] COTH, JEAKHEX IHmmX).

o HeopraHiYHEHX PEYOEHH HANEHATL PEOITA
CHIATHUX PEY0BHH, A Tako:E yol npocti. Heopra-
Hiugl peYoBHHHE, AKX 1 opramiuymi, ODOOMWpPeHL B
npEpogi. BoEE MicTATLCA B IPYVHTL, MIiHEpATAX,
FipCBENX OOPOAAX, OOBITpl, OpHpoaEi# BOIi.
Mesari 3 HEX € B JRUBNX OPraHisMax.

Marepiat naparpadgis 11 1 12 yearaaeHme cxe-
ma 4, axa LTneTpye BaraToMaHEITHICTE PETOBRH.

Crema 4
THOH peyonHE
= PEYOEMHH .
e e - .
npocTi CHAagHI [XiMivHI CNOAYHK)
\__ Metanu | ( Hemeramu ) o
h - £ -, T o
S HeopraHdivHi v/ OpradivHi pe4oBMHK
'-x PEYOBHHH P lcnonysM Hapbony) /
NABOPATOPHWIA JOCNIA Ne 2
O3HaHoOMNEeHHN

3 NPpoCcCTUMH | CHNagHUMM pevYoBHHaMH

BaM EHgaHO TAK] peYOBHHH:
aapianm I — Oyrop, kpeliga (KankOii xapboHAT), Tpa-
hiT, Mins;
sapianm Il — kpoxmans, amoMiHIE, cipka, KYX0HHA
cink (HATPil XIoprg).
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PeuoBEWHHE MICTATECH B CHIAHKEAX 3 eTHEETHAMH,
YEBAMHO POSIIAHETE PEYOEHHH, SEEPHITE YBATY HA IXHI
HAZEH. BHABITE cepel peYOBHH OPOCTI (MeTANH, HEMETAIH)
i cEnaTH] peYOBHHHE, A TAKQMA OPraHiuHL TA HEOpPraHidH].
SANHINTE ¥ TAOMHADK HASEY KOXHOL pEIOEHHH 1 BKAKITE
Il THI, IOCTAEHBINH ¥ BIANTOBITHOMY CTOENTHKY SHAK ¢+ #:

Haama pocra Craangna |Opramiyea| Heopramiama
POYORHEH peYORHIA PeYORHNA | POUOBHHA | PeUOBHHA
MOTAT |HeMeTa’

BHCHOBHH

Crnagmi pegoBHHEH (XiMIiYHI CIOIYEH) YTEOpE-
Hi TBOMA AD0 OLABIDO0 RKINERICTH XiMIiYTHHX eIe-
MeHTIE. Bararto CRIaAJHEX PpPeY0EHH MalTh
MOJICEYIAPHY OyJZ0BY, JeAki CRIAJAIOTECH 31
CHOOYIeHHE MiE cololo aToMis.

PoapizaaoTs OPpragiydi Ta Heopramiyui pedo-
BHMHEH. [0 OpramivEHx pPeY0oBHH IapaXoBYIOTh
Maii:ke Bei cnoayes Kapbomy, a 1o meopramiyg-
HHX — PeIOTY COOJIYE i mpocTi pedoBHHEH.

83. AKy pevyoBHHY HA3MBAKTE CHAAAHOWT? HA3BITh KiNbKE TAKWX pe4o-

BHH.

84 MpocTiMK Y1 CHAAAHKMMHA pEYoBHHaMH € MeTanivyudl pyau (ix nepepod-

KoK gobyeanTe MeTanu)? Blognoelns oBrpyHTYRTE.

&85. Mpocro Y4 cCHNAQHOK € pEYOBMHEA, NPW HarpiBaHHi axol BUOINAKTRCA

BYFNEKKMENKA ra3 | BogaHa napa? Bignosige noacHITs.

86. AHMMK eneMeHTaMK YTEOPEHI cHNagHl pevMoBHHK 3 TAHMMH XIMIMHHMM

HazBamMu: aniomMidii okeMa, cvnidii HiTpKA, HATPIA rigporedeynedin?

87. YHa®iTe opradivdi Ta HeopradivHi peqoBKMHM: BNMES, MIOKO3a8, Boaa,

Kpehaa, oniq, sitamid C (ackopbiHoBa KMcnoTa).



XiMi4Hi dopmynu

MaTtepian naparpada onoMoxe Bam:

¥ 3'acyBaTH, WO Take XiMivHa dopmyna;

¥ HaByMTHCA YHTATH XIMivHI hopMyni;

¥ ¥apaHTepM3yBaTH CHNA] MONEKYNH Ta PEYOBHHKH 35
kinMivHOK dopMyno.

XNinriuna dopmyra. KomBaa pedoBEHA Mae
Ha3BY. OgHAK 33 HAGROI HE MOMEHA BHIHAYNTH,
HANPHKIAL, CEITBRHE 1 AKHEX ATOMIE MICTHTLCHA B
MOneKyiIl pegoBRHEHE. Bigmoeinl ma me ta immi
BANMHUTAHHA ae ocoDIHBHE zanmc — Ximiuma

thopMyIa.

Ximiuvne hopuynd — Oe DOZHAYEHHA ATOMA, MOJSKYIH, pedo-
BHHH 33 TONOMOr0H cHMBodis ximivanx exemenris Ta ingereis.

Xindgrow (popMyI0I0 amoMd € CHMBOI BLOIO-
Bigmoro eneMenTa. Hanprraag, atom AmoMimim
NOSHAYAITE cEMEOoIOM Al, arom Cmmimino —
cHMBOTOM Si. Taxil (OpPMyIH MAWOTE 1 OpocTi
PETOBMHN IIHX EIEMEHTIE (BOHH CHIATAIOTLCA 3
ATOMIB) — METAT AMIOMiHIM, HEMETAT CETITIA.

Xinduma hopMyIa HOACKYAU RPOCTOL PELosy-
ML MICTHTE CHMEBOJ 8JI8MEHTA 1 HFGRHILN IHIER: —
MATEHERY DUPPY, 3ATHECARY HHIKTE 1 cIpasa Bij
CHMBONY. IHAZfPKC VEAIVE HA KLIBKICTE ATOMIR
EMEMEHTA B MOMEKVITL.

MoXexyna KNCHE CKIATACTLCA 3 TBOX ATOMIE
Oxcmreny. [ ximiuna dopmyra — 0z o dop-
MY.JIY SHTAKTE, BHMOBIAIOTH CIOYATKY CHMEBOJI
eleMeHTA, IOTIM — IHJeKe: ¢0-JBas . DopMyI0m0
0, moZHAYANOTEL HE JHINE MOJIEEYIY, & H pETOBH-
HY KHCEHE.

I3 ABOMATOMHHY MOJTEK VI CEIATAIOTECT TAKOM
opocTti peuosnEl Digporeny, Hitporesy, daoyo-
py, Anopy, Bpouy, ﬁu,n,]r. B ogoml micTATLCE
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Likaso aHaTH
Monexyon
OpOeTHx
pEMOBERE —
thyaeperis
CEJENATRES 3
HECATKIE aroMis:

Caos G Ta i,

TPROXATOMHEL MOTEKYIH, bimomy docdopi —
TOTHPROXATOMHIL, A CIPIL — BOCHMHATOMHI.

P Hanumire xiMmiuni d$opumyan osomy, 6lnoro
tpocgopy 1 cipra,

¥ thopMyIl MoreRyAU CRAGDHOT PEUOSURU
GATHCYITE CHMBONH EBIEMEHTIE, ATOMH AKHX
MICTATRCHA B HiH, a Taxok iEgexcr. Momexyaa
BYTIIEKHCION TASY CHIATAETRCH 3 OQHOTO ATOMA
Kapbory i asox arowmis Oxcmreny. 11 ximiuma
tpopuyna — CO, (¢ne-o-gBas). SanaM’ aTARTE:
AKIT0 MOTEKYIA MICTHTE OJFHH ATOM BISMEeHTA,
To BIANOBLIERH iggexe, Tobro 1, v xiMivmis dop-
MYy HEe THIIVTE. MOpMYyIA MOTEKY.IH BYTJIeKHC-
TOTO TA3Y € TAKOME (POpMYy IO cAMOl PEYOBHHEH.

Ximigel opMyIHR JeAKNX COOIVE MICTATE
EPVTIL OyEEHR. [Egerc Oicaa Ay:ROK YKASVEe Ha
ELILKICTE MPVO ATOMIE, D0 GANNMCAHL B HEX. Tax,
vy fopraym Ca(0OH), e asi rpyom atomis OH, a
AlNO;); — mpu rpyom atomis NO,. Hepmy dop-
MYIY YHTAITE ¢KANLOIH-0-amI-geivis (aze me
¢ KANBI[IA-0-ANI-TBA }, IPYTY — ¢ANNOMIHIH-eH-
O-TPH-TPI9is .

Imopi B xiMigERX QopMyIaX 3aMICTE CHMEO-
TiE £IEMEHTIE SATTHCYIOTE ¢CTOPOHEL JiTepH, a
TAKOM JdiTepu-iggexcH. Taxl opMyIn HASHEBA-
I0TE 3ArankHEEME. [IpERIagn GopMya OEOTO
tamy: ECL, E. O, C.H,. llepma dgopuyna cay-
I'VE OJIf DOZHATSHHA IPYIH COOIVE eIeMeHTIE is
XnopoM, IPYra € SATATRHOK I8 COMIVE eJIe-
MeHTIiE 3 ORCHreHOM, A TRETI0 BUEOPHCTORYENTE,
AKMO Ximiuna dopuyaa cononyeE Hapbomy s
Tigporemom sesigoMa abo 11 MaOTE BHHAYHTH.

Arxmo norpliE0 DOSHAYETH, HATPHKIAL, ABA
OEpeMi ATOMH AMTOMIHIKD 4YM TPH MOIEKYIH
BYTIERUCIOTO TA3Y, BHEOPHCTORYIOTE SANMHCH
2Al, 3C0,. ITudgpa nepen ximivron GOPMYION €
roediyienmon. Hoedioienr 1, ax i isgexe 1, ne
MUY TE.

Axicemi 1 kingekicHH# ckaan pegosmam. Bn
BiE BJHAETE, IO0 XiMiuma (opMyma MICTHTE



inopMAaTin Opo CKIAL MOJEKYIH, A OTHe, Big-
NoBiAROl PEYOEHEH. JADAKTEDHIVIOUH ANKICHUL
crAdd MONEKYIR afo pEYOEHEH, HASHBAIOTE £JI6-
MEHTH, AKHEMH BOHI YTEOPEHI, A XapaKTepHIsyIo-
UH KiABKICHUN cKA40, 3A3HAYATDTE:
* KITEKICTE ATOMIE KOEHOTD EJIEMEHTA B
MOJIEKYI;
* CHIBBIIHOINEHHA ATOMIE PIZHHX EIEMEHTIR
¥ MOIeKYIL (pedoBEHEi).

BMPABA. OnucaTth cknaj cevosHHH CO(NH;). {(asoTHe goGpueo, mone-
KyARpHa cnonyka).

FPose'asaHHs

CewoBHEA VTEROPEHA TOTHPMA exeMeHTaMn — Hapiomom, Oxcm-
regom, Hitporemom 1 Iaporerom (me axicem# craan). Monexyoa
COOAYKHM MICTHTE Do ogHOMY aToMmy Hapbomy 1 OxcEreny, gea
aromue Hitporeny 1 wornpe aromu [igporeny; Ix cOiBBIIHOMEHHA B
MOIEKYIIL 1 B camiil pegoBRHE] —

NC): NO): N(N): N(H)=1:1:2: 4 (kineRicEEHA cKIAT).

(JliTepomn N DosHAYAIOTE KLIEKICTE 9ACTHHOK — ATOMIE, MOJERYI
Ta iH.)

BEMCHOBHKH

Xivigaa dopMyza — 3anmHc ATOM:A, MOIEKY-
IH, PEYOBHHH 33 JOOOMOTON CHMBOUOE Xinmiy-
HHX EJCMEHTIE Ta imgercis. KirnkicTs aToMmin
KEOEHOTO eJeMeHTA BRasywThk ¥ dJopmymi za
TOMOMOT0H HEEEHLOTO iBgercy.

Xisiyna dopMyra pigodpamae axicHEH i
KiIILKICHHH CRIAT MOJSKYIH, pedoBNHE.

?

88. Axy IHbopMaWiD Npo aToM, MONEHYNY, PEYOBWHY HEAAE XiMmivHa dop-
Myna?

89 Axa eigMiHHicTE MiM HoediuieHToM | HHEHIM HASHCOM W XIMIYHMX
aanucax? Bignoeigk NoACcHITE Ha NpMKNAOEX.
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93.

94

. MpountaiTe dopmynu: N, Cl,, Py, NaCl, KHCO,, Al,(S0,),, Fe(OH),NO,.
91.
92.

Lo osHavawTe 3anueu: 2H, 2H,, Ny, Li, 4Cu, 3H,07
3anWwite xiMivdl dopMynM, SKl YWTAKDTE TEK: AOQ-ABa, ec-0-TpKW; Bop-
ABA-0-TPW; All-eH-0-fBa; XPOM-0-Al-TPHMYI; HATPIR-aW-8c-0-40THDM;
EH-AWW-YOTUpH-ABIMI-e0.
Crnagite xiMiMHY hopmyny MONEHYNM, AKE MICTHTb:
&) oguH atomM Cynedypy | gBa atomi OKCHreHy;
6) oguH atom FaporedHy, oguH aroM Hitporany | T aTomMK OHCHreHY;
B) “oTMpH aTomu Migporedy, aea aromud Pochopy i cim aromie OHCUreHy.
OxapakrepusyiiTe AKICHKWA | KINBHICHWA CHAAQ MONEHYAFDHKK pEYOBHH —
xnopy Cl,, rigpored nepokckfly (nepexkdcy sogHwo) HyO, rROHOSH
CgHy205-

BaneHTHICTb
XiMIiYHUX eNneMeHTIB

MaTepian naparpada qonoMome Bam:

¥ 3'acyBaTH, WO TaKe BanedTHicTh xiMivHoro ene-
MEHTA;

¥ NporHosysati Momnuel sHasedHHa sanedTHoctl
enemeHTa 3a Horo posmilleHHsaM y nepioguyaHii
cHoTeml;

¥ 0BYMCMOBATH SHAYEHHA BANEHTHOCTI enemeHTis y
CronyHax 38 DHiMKY hopMynamMK;

¥ crnagatd GopMynd cnonyk 38 SHaYeHHAMMK BaneHT-
HOCTI BneMeHTIE.

BaxentHicTs. 1HcaoBl 1HAeKCH B XIMITHHX
(pOpMYyIAX YKASVIOTE HA TE, N0 ATOMU 3 EXHY-
KTECH OJHH 3 OJHHEM HE AOBLILHEO, A B IeBHHX
CIIIBBE1THOIDEHEAX.

dparnicTs aToMa COONYYATHCH 3§ NEBHOK Eilskicro rakmx

¥ = |
camMux abo inmux aroMmis HASHBAKTE GAAEHTMHICHTIIO |

! TepMie NoxoIETE BLY TATHHECLEOTO cosa valentia — cana.
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H-F

BaneHTHICTE € BAMKINEOK BIACTHBICTID ATOMA;
BOHA MAE KiIILKICHY XapaAKTEePHCTHEY.

Arom TigporeEy 3aBMIH COOJVYAETRCH 3
OOHNM ATOMOM. AKIOO 3 TAKEM CAMEM, TO VTEO-
PIOETECA MOTeRy.Ia Bogemn H,, a axmo 3 inmen —
VTEOPIOITECA MonekyIR rroposogain HF, sogn

H,0:

H aa

Tidpozen — odHOBOICHMNKLL ¢ REMEHITL.

¥ momeryal gropoeogmw HF arom Daovopy
coogyd9eEHH 3 ogEEM aTomoMm Digporemy. Ilpo-
AHANIAVBABITH KiNTEKICHHH CHJIAT IHIMHX CIIOJIVE
Payopy, JerKe FINTH BHCHOBKY, IO0 LeH ele-
meHT, AE 1 aporen, € 0MEOBATEHTHHM.

Aron ORCHUTEHY YTPHMYE B MOJERYIL BOIH IBA
aromn Tigporeny. Oxcuzen — deosanermuLil
exemenm. Taky BaneHTHICTE OKCHIEH BHABIIE
BABMAN — 1 B MoaeKyaIl opocrol pegosran (), 1
B MOJIERYIAX CHRIATHIX PeTOBHH.

SHAYEHHA BATEHTHOCT]L EIeMERTA 3a meolxig-

HOCTI BKASVIOTE PHMCREOI0 DIpol HAZ Horo
1 I I I

CHMBOXOM ¥ Ximiumii cthopmyai: HF, H:0. ¥
MATEMATHYHNX DOSPAXVHKAX 1 B TEKCTL A1s
IEOTD 3ACTOCOBYIOTE Apabceri mmagpn. [pasaazn

BIATORINHOTC PEYEHHEA: ¢«3HAYEHHES BAJIEHTHOCTL
OxcEreny gopisaoe 2».

P BrsEauTe BAISHTHICTE EIEMEHTIE ¥V MOIEEY-
nax amMoEiaky NH; i merany CH,.

BigpmocTl Opo BATEHETHICTE EI8MERTIE ¥ PEYO-
BEHHI MOMKHA DOJATH B iEMHA coocid. CoogaTtiy
IAMHCYVIOTE HA DEBHIA BigcTaml OOHHE Big 0gHOTO
CHMBOMH KOMCHOTD ATOMA, IO BXOANTE 00 CRIATY
MoXekyaIn. [oTiM ofHOBATEHTHAHE ATOM & &QHYV-
HOTE 3 IHMHEM OAHEIED PUCKOI, BiY TROBATEHTHO-
I'0 ATOMA TPOBOOATE I8l PHCKE 1T. 1.

H-F, IIZI—H.
H



Tarl thopMyrn HASHBAWTE spafivnusu. Boam
NOKASYIOTE DOPAL0K COOIVISHHA ATOMIE ¥ MOJIe-

KVIax.
Monrexyna mpocTol pPeYOBMHEH BOJHID MAE
H-H rpadiury dopmyay H-H. Armanorivansye e rpa-
0=0 thigni thopMmynan Mogeryn Topy, Xnopy, Gpomy,
Hogy. padigaa dopMyiIa MOIeKYIH KHCHK

N=N 0=0), A MOIEKYVIN A30TY N=N.

Crragaman rpadiumi dopMyIs IO8 MOTERY.T
CHIAOHUX HEOPTAHITHAX PeY0BRH, caig Opata 1o
VBATH, IOI0 B HAX ATOMN OJZHOTO EJXEeMEHTH, AK

NPABHI0, HE CIOAVIeHL MLE coboo.

» JobpasiTs rpadival QOPMYIE MOTSKYI AMOHI-
Ky, METAHY, BYTJIEKHCIOT) Fa3y.

BaneRTHICTE XiMIYHOIO eIeMeHTa 1 HOTo poai-
INEHAA B nepiogayaid cacreMi. Br miodmro giama-
maes, mo Migporen 1 Payop saBsIE 0gHOBATEHT-
Hi, 4 ORCcHreH — ABOBANEHTHHH. IHmi exeMeHTH
3l CTAI0ID BAMEATHICTHD DepedyvBanTs v I—II1 rpy-
nax mepiogmuHo]l CHCTEMH, OPHYOMY SHAYeHHS
BANEHTHOCTI KOMHOTD EIEMEHTA 30ITAETLCA 3
HoMeposM Tpyni. Tax, exeMment I rpymm JliTin
ONHOBATERTHEH, eneMerT I rpyma Marmiit grosa-
meaTaa#, a exemenT I rpyoe Bop TpEBATEHT-
i, Bamarramu € eneMmenTtH [ rpyme Kyopym
(3Eavenna sanentHocTi — 11 2) 1 Aypyma (11 3).

BliemmicTs XiMIYHHEX eJeMEeHTIE MANTLE SMiH-
HY BAICHTHICTE. HABROZHMO 11 SHAYEHHS I8
OeAKHX 16 HHX:

ILmombym (IV rpyma) — 2, 4;

Docthop (V rpyoa) — 3, 5;

Cymedyp (VI rpyma) — 2, 4, 6;

Xpom (VI rpyma) — 2, 3, 6;

Xmop (VILrpyoa) — 1, 3, 5, T;

Manran (VII rpyna) — 2, 4, 6, 7.

I3 oExX BigoMOCTEH EHIIIHMEBAE IPABNI0: MAKCL-
MOAALHE IHOYEHHA SQIEHMHOCH exemenma 30i-

20EMBCA 3 HOMEPOM ZPYNU, 6 AKil sin nepedyeac”,

! IeEYHOTE BHHATHH.
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OcrithKE B DeploguaHid cHcTeMl BiciM rpym, TO
SHAYEHHA BAINESHTHOCTL IeMEHTIE MOMKYTE CTAHO-
BHTH Bix 1 oo 8.

Icaye me oJHe OPABIIO! FHOYEHHA GAdAeHIT-
HOCMI HEMEMAAINHOZ0 leMEHMA I croayui 3
lidpozenom afo MemarivHus eaesmenmor dopis-
NI plzHLUl Min yucaom 8 1 HomMepoM 2pynu, &
Axil: pozmiwenuil nesmemaiivnui exesenm. [Iig-
TEEPIHMO HOTO KiThkoMA TpHEIagasMi. BoemMeHT
VII rpyom Hog v fiogosogui HI ogmoBaIenTHRR
(8 — T =1), enemenT VI rpyon Cyaedyp v coomyi
CaS neopasenTEREE (8 — 6 = 2}, exement V rpymm
Hirporer B amoriarky NH; ra conoayoi AN Tpaga-
JeETHHEHA (8 — 5 = 3).

BHanaYeHHA BAJCHTHOCTI eXeMeHTIE ¥ Dimap-
HiH ¢oogayui 3a i ximiumolo dopuyxoio. Bimap-
HOI' HARHBAKTE COOTVEY, VTBOPEHY OBOMA ele-
MEHTAMN. SHAYEHHA BAIEHTHOCTL EIeMEHTA ¥
COOIVIIL 3'ACOBYVIOTE TOMl, KOMH BIH MAE SMIHHY
BANMEHTHICTE. IloKAMEeMO, AKE BHEOHVIOTE TAKE
JABIAHHA.

BEaiinemo sEaveHna BaTenTHocT Hogy B fioro
coonyml 3 Oxcurenon, axa mae tgoprayry L0

Br smacre, mo OXcHren — IBOBANSHTHHH &JI8-
MEHT. SAOIHIOIeMO IHAYSHHA MO0 BANEHTHOCTL
HAJ CHMBOJIOM EJIeMeHTA B Ximiumid dopMyai

1]
cooaykn: 1,0, Ha 5 aromis Oxcareny oprnagae
2+ 5 =10 0 UHEAD:E BAMEHTHOCTL. 1% & POSOOJLITAC-

Mo# Ml geoma aromamu Momy (10 @ 2 = a).
Vv I
Orxe, Hog v coonyvni o' ATHEAIEETHAE: LO..

# BH3EAYTE BATEHTHICTE EJ8MEHTIE V COOMVEAX,
0 MAWTE (popayan S0, 1 ClL0.

Crnaganpa xiMivanx dwpMya GiHapHEX coo-
I¥E 33 BAJNEHTHICTIO €IeMeHTIE. BERoHAEMO
3aENAHHA, OPROTHIEKHE IOOEPEIHBOMY, —
CRIATEMO XIMIUHY (hopMyny cooaykn Cynniy-

! Tepuis moXoIHETE BLg TaTHECLKOTO cnoea hinarius — nogeifiaml; Toii,
OO CHAATAETRCA 13 JROX 9ACTHH.
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Likaso aHaTH
Ha nouarey
XIX er. xindasi
thopray o
HSANTHCYBATE

3 HOTITHIY

s HAROLILIIO]
HPOCTOTHS
s BogH BHEG-
PHETOEYBATH
thoprayxy IO,

a ma Ha.

py 8 Omcurenom, v axid Cynedyp mecTHEEA-
NEHTHHH.
COOYaATHY FAONOIEMO CHMBOJIH EJIeMEHTIE,

AKHMH VTBODEHA CIOMYKA, | BRAMKEMO HAJL HUMHA
. \ W1 I .
GHAYEHHA 1X BaaeHTHOoCcTi: 8...0... . oTiM axa-

XOOUMO HAUMEHIIE YHCIO (HAHMEHINE CHOLILHE
KpaTHe), AKe JiTAThRCA 0es SATHIKY HA 00RIBA
sHageEHA BaneHTHoCTL. e aneno 6. Jiznmo Goro
HA 3HAYEHHSA BATEHTHOCTI KOMHODD eIeMEHTA H
OTPHMYEMO BigmoBigni ingercy B Ximiumii dop-

VI

L 1]
M!.F.‘Ij.:' Eﬁ_l.'ﬂ.ﬂﬁ_l.lg, abo E-D;:..

Jlna mepeBipEE DPpABRIEHOCTL XiMiTHOL (hopMy-
IH KOPHCTYIOTLCS IPABREIOM: Jo0ymMAL SHAYEHHA
EAAEHMHOCT KONHOZ0 €AEMEHMA Hd KiabKIicmb
Uozo amoris | opayal OiHapHOL CHOIyRL odmna-
wost, IleperoEacMoca B opomMy: G- 1=2- 3,

Crnagamun opMyIn GiHAPHEX COOIVE, CIO-
YATKY SANNCYIOTE CHMEOIN METAIITHIX eIeMeH-
TiBE, A TOTiM — HeMeTATiumEEX. AXmo cooayxa
YTEOPEHA JHIE HEMETATIYHHMH eIeMeHTAMH i
cepeg HUX € Oxcurer abo @ayop, To Ol I8a enxe-
MEHTH SANHCYIOTE OCTAHHIMN,

P Craamite xiMiumy $opMyay cooayken Bopy:
a) ia thaoyopon; 6) 3 Oxcurenon.

¥ fopuya cnonyel NiagporeRy 5 HeMeTaTigaHIM
exenenTor V1 abo VII rpyms mepmiM SallcyHTE
I'gporen (H,Te, HBr), a n1a 1AM AHATOM IHEX
COOIVE DROTO EIEMEHTA 3ACTOCOBYIOTE TIPOTHIEH-
HHH Dopagok sanucy enemenTis (PH,, CH,).

BaJeRTHICTE — I¢ 3JATHICTE ATOMA CIIOJTYIA-
THCA 3 ODeEHOK KIIEKICTH) TAKHX caMux abo
IHIIAX ATOMIE.

IcHyIOTE eXeMeHTH 31 CcTAToH i 3MIHHO
BamenTHicTIO. [gporen, Oayop sas®iaH 0THOERA-
aenTHi, Jkearem — JBOBATCHTHIH.



MaxeHManbHi 3HAYEHHA BAISHTHOCTI Oilb-
IIOCTI ¢XeMeHTIE 30iranTeca 3 HOMePpaAMHE TPy
NePLOFHYHO] CHOTEMH, B SKAEX BEOHH POSMIINSHI.

SHAYCHHEA BANCHTHOCTI eIeMeHTIE Bigobpa-
EAWTE ¥ rpahigaax opMyIax MOJSEYI BLTIO-
BiTHON KiThKicTIo pHcok 6118 aToMin.

¥ thopyyal GimapHol CHOIYKHE A00yTEH 3HA-
Y¢HE BATCHTHOCTI KOKHOTO @IeMeHTA HAa Kilb-
KiCTE HOTO ATOMIB OTHAROBI.

?

95. llo take saneHTHICTL XimivHoro enemedta? Hasshs miHiManoHe |
MEHCHMAaNneHe SHEYEHHA BANeHTHOCTI enemMenTis.

96. YHamiTe ¥ nogaHomy nepeniky CHMBONKW eneMeHTIB 31 CTANOW BANEHT-
HicTia: K. Ca, Cu, Cl, Zn, F, H.

Q7. 3IBAMHAKYH HA pO3MILLEHHS enemMedTis v nepiogWyHin cHoTeml,
HE3BITh MAHKCHMMANBHI 3HaYeHHA BanedHTHooTi gna docdopy, BpoMy,
Mepryplio, Ceneny.

98 3a HABEOeHWM SHAYEHHAM BANEHTHOET] 0AHOrD 3 BAeMEHTIB ¥ CNony-

Ul BH3HaYTE | 3anKWiTe 3HEMEHHA BaneHTHOCT IHWOro eneMeHTa:
15}

SCl: PBre: Nia: CS s Pale.
59 Bu3HaYTe BANEHTHICTL lEMEHTIE ¥ CRONYHAX, WO MaTh Takl doprynu:
a) BaH,, V;0g MaS, SiF,, Li;P;
&) Cus, TiCl, CayN,, P,05, Mn,0..
100. Chnaaite ¢opMynd cnonyk, YTEOPEHWX enemMeHTam 3 cTanowm

saneHTHicTio: Na...H...; Ba...F...; Al...O...; Al...F... .
101. Cknagite GopMynd cnoAyH 38 BHA3SAHWMMH BANEHTHOCTAMMW OEfHMX
BnemMeHTiB:

v vl
a)Al..S.,8L. H., Zn. Br.., W._0._;

N0 PO C. 0. L.S..
102 Hanuuwite dopmynu cnonyk Ceneny, Xnopy Ta Apceny a MaporeHom.
103. Hanuuwite dopmyny crnonyk 3 OHCKHIeEHOM TEKMK eneMeHT &
a) Niriwo;
) Marxio;
B) Demio (BMABNAE BANEBHTHICTE 4 1 8).
104. 3o6pasite rpadivdi dopmynii monekyn ClIO, PH,, 50,
105, BMaHauTe BANEHTHICTE enemMeHTiB 28 rpadivHumMK GopMynaMIA MONexyn:
0 o

0=C=0: H-C=N: H-N=C=§: U=1#I—D—1#I=D; H-0-Se-0-H
o



(I-I:,EI,HEEIIJ'LI'II \

«BurotoBnaemo: MONEeHYNH

3a rpadivydumMy fopMyNaMH MOMHE BUIOTOBARTH 'L =
mogeni Monesyn (man. 47). HalapyvHiwkmM martepia- r
noM ANA UeOMo & NNEcTHAIH. 13 Hbora poGnsaTe KyAbKM-
ATOMM (ANA &TOMIE pPiI3HMX ENEMEHTIE BHHODWMCTOBY- 1 j'
KTk NAACTANIH pi3Horo Konbopy). KynbKH 3"€QHYIOTE C’K F -
38 JoNoMorol cipHHHIB; KOMHKA cipHMK IMITYE ogHy
pHeHy B rpadgiyHii dopryni monexy M. Man. 47.
Burotoste Mmogenl monekyn Hy, 05, H.O (Mae HyTo- Mogent
By dopmy), NHy (mae dopmy nipamigy 3 aToMOM  ponexynu
Hirporewy v sepwudi), CO, (aromMd posmiweHdi Ha  mertany CHy
oaHiiA niHIT).

N

BignHoCHa
MOJIeKynapHa Mmaca

MaTepian naparpada gonoMome Bam:

¥ 3'acyBaTw, WO Take BiOHOCHA MONeKyNApHa Maca;
¥ HaBuMTHCL OBYMCNIOBATH BigHocHl Monexynapsi
MELCH.

Macn Monerya, K 1 ATOMIE, HATIBEHIAHHD
mani. Tomy B ximil BERODHCTOBYIOTE BigHOCHL
MACH MOJEKVI. 1X 3a3BHYafl HASHBAIOTE BiTHOC-
HUMH MOJEKVIADHEEMHE MACAMH.

BinsocHa MoneRyIsipHa MACA — I BijHOIMIeHHS MACH MOIEKY-
an o 1/12 maen aroma Kapfony.

IosEAYeHEA BITHOCHOL MOJEKYIAPHOL MacH —
M. lln senwuAna, AK 1 BITHOCHA ATOMHA MACA,
He Mae poamipEocTi. MareMmarinuna hopuyna gas
i1 o0YHCIAHHEA 34 MACOK MOJMEKVIH MAE TAKHI
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m(MoTeRyIn)

1 .

—m [

12 IIi.}
SHAHJIeMO BiJHOCHY MOJIEKYIAPHY MACY

KHCHI), BHEOPHCTABIIN MACH MONEKYIH KHCHI
(5,32 - 107* r) i aroma KapGory (1,994 - 107 r):

M (moxexynm) =

. —d4
M,(0;) = —1”1{”*} g 2,92 1070 _g9
s —-1,994 - 10
1z ™0 15 2
ChnogiraemMocsa, o OYeBNIHAME IJIA BAC € TAKL
THEPIKEHHET:

* SIOROCHI MOAEKYAAPHI Micu RPonopyiini
MAcaM HOAEKYR;

* CcRiESIOHOWEeHEA Mic MOAEKYA MAKl caai,
WO U BIOHOCHUX MOAEKYAAPHLLT ML,

SHAUHO DpPOCTimE PpO3IPAXYVBATH BigHocHy

MOCIERYJIAPHY MACyY 38 Hi,]IHDE:HHLL'E ATOMITITME
MACANMI.

Bignocna MOIeRyJAspHA Maca JTOPIBHIOE CyMI BIOHOCHHMX MAC
aromis, Akl MICTATLEN B MOJIeRY Ii.

SHaAHIeMO0 BiJHOCHL MOTERYIAPHL MACH KHCHID
i BOOH, BHKOPHCTABION OEPYIIeHlI mo mimnx
THCET SHAYSHEA BIAHOCHNX AToMERX Mmac OxcH-

rery i laporeny:
MA(0) =24 (0)=2-16 = 32;
MHOMN=24H)+A.(0)=2-1+16=13.

P O0uECTITE BITHOCH] MOMEKYIAPHL MACH A30TY
N, i amomiaxy NH;.

Arxmo B XiMigHIE ((POpMyIi pPeYOBHHH €
OVHEHR, TO, O0UHCAIONYTH BITHOCHY MOMSKVIAR-
HY MACY, IX ¢«POSKPHBAIOTE? . 23a OPHUKIA] Biak-
meno rmnepns C,H(OH),:

+34(H)=3-12+5-1+3-16+3-1 =92,

lcHYE YHMano pevoBMH, Akl M3Te aTOMHY abo
HoHHY B¥goBY, TOBTO He MICTATE MOAeKyA. N HHX
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3amMicTh TEPMIHE «BigHOCHE MOMEKYARpHa MECar
3ACTOCOBYOTh INWHA — «BijHocHa dopmMynbHa
Mmacar. Moanavenus yiel gisnvHol BenwyMHn Ta if
eBYMcIeHHA Taki cami, o # BigHocHOl Modekyasp-
Hol MacH.

BignocHa MOJISKYIAPHA MACA € BITHOIMEHIAM
MacH MoreryaH 1o 1/12 macu aroma Kapdomy
afo ¢yMO0I0 BITHOCHHX Ma¢ ATOMIE, SKi MICTATE-
CH B MOJSRYIL.

Macn MoIerRynd OpoODOpUiHHI EBigHOCHEM
MOIEEYISPHHEM MaCiaM.

?

106. Lo take gipHOCHa MonekynapHa Maca? AK 11 pospaxysaTi:
8) 38 MACOK MONEHYNK;
6] 38 xiMmivHoK hopmMyNo MONEKYIKMT
107. HaagiTe pevyOBHHY, AHE MEE HANMEHWY BIOHOCHY MONEKYNAPHY MACY.
108. O64ueniTe (BamaHo yocHo) sigHoOcHI MoABKYNAPHI MACK PEYOBMH |3
TAHKWMMW hOPMYNEMM:
a) Cly, Oa, Py;
&) GO, H.S, H;PO,.
109. GHuMeniTe BIAHOCHI MONerynspHi MacH cevosMHH CONH,), | roro3su
CeHyz06.
110. BuaHayTe (yoHo), ¥ cHiNbKM paszie maca aroMa OKcureHy Sinblwa yu
MEHLLA 38 Macy:
&) MONekyNnH BoAHD;
) nEoX MONeKyn cHNaHy SiH,-
111, CHinbHK Monekyn cipyvetoro rasy 50, maoTe Taky caMy Macy, wo i
Ael monekyns Gpomy Br,?
112 OB4YHCAITE cniBBIAHOWEHHA Mac Monekyn CH, | 504
113. BipHocHa mMonexkynspHa Maca cnonykd Xnopy 3 OHCHMreHom CTEHO-
BMTh 183. Bigomo, wWo 8 monekyni pevMoBMHM MicTuTeen 7 atomis
OHevreHy. 3HaRLITL TT hopryny.
114 Cnonywa Hitporedy 3 OHCMreHOM MEE TAHY CAMY BiHOCHY MONEHY-
NSpHY Macy, Wo A BYFMEKKMCNKA ras. Aka dopmyna Wiel cnonyiu?
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MacoBa yacTKa enemeHTa
Y CKNnagHii pe4oBHHI

MaTtepian naparpada jonoMoxe Bam:

¥ 3'ACYBATH, WD TaKe MAcOBa YACTHA eNemeHTa y
cronyli, Ta oBvYucnioBaT 1l SHaYEHHS;

¥ HABYMTMCA PO3SPAEXOBYBATH MAacy eNeMeHTa B nes-
HIA Maci cNonyKM 3a Horo MacoBO YacTHOW,;

¥ odOopMNOBATH PO3B'ASAHHA PO3PaXyHHOBMX 3a-
gad.

KoHa cRIATHA PEUOBHHA (XiMiYHA COOIVEA)
VTEOPEHA KITLKOMA eleMeRETaMH. [adopMamis
Oopo KEineKicHHE BMICT eIeMeHTIE ¥ crnosayii
TACTO € BAMKIHEBONI) IO 11 OpAKTHYHOTD BHEODHE-
cTaEEA. Hanpuxnag, Kpamias a30THIM J00pHEBOM
BEAKAIOTE TAKE, B AKOMY HiTporemy MicTHThCS
Olikme, HiXX B IHMHAX AHANOTIYHEHHX JOOpHBAX
(uel exement onoTpliEHHE pocannam). Tax casmo
OI[IHIOIOTE AKICTE BATISHOI PYAH, BHIEATAINTH,
HACKITLEH BOHA ¢«DATATA®» HA EIEMEHT PepyM.

HKinpricEHH BMIicT XIMITHOTO EIEMEHTA V CIIO-
JAVOl XAPAKTEPHIVIOTE HOT0 MOCOSON YOCHKEON.
T BEIRYHHEY NOGHAYANTE JATHHCREOIO JIiTe-
poo w (¢IyvOnn-Bes ).

Buregeso opMyay ana oddIHCISHES MACOBOI
YACTHH EJIEMEeHTA V CIOMVIIL 34 BiTOMHMH MACA-
MU COOXYEN 1 enemenTta. [losHAYAEMO AISMEHT
mitepoiy E, a HeBlZOMY MACOBY HACTHY IIEOTO
exeMeRTa — miTepon x. Bpaxysasmmn, mo maca
COMIVEH — OLIe, A MACA EJIEMEHTA B HIH —
TACTHHA Bl Oinoro, cCKIATAEMO OPOIOPIin:

mcomoayrn) — 1,

miE) el -

micnmonyrn) 1
m(E)  x

Ani
BiCH m(E)

m{COoIyRT) :

x=wE)=



Macosa yaeTkEa eIeMeHTa ¥ Clnoayni — ne sigHomeHHs MacuH
eAEeMEHTA 10 BLINoEiTHol MACH CHOMYEN.

JAVBANHIMO, M0 MACH EJIEMEHTA I COOXVHEH
noTpibHo GpATH B 0AHAKOBHX OJHHEHITAX BIMIDI0-
BAHHA (HATIPHEKJIAN, ¥ IPAMAX).

Macosa 9acTka He Mae posmipHocTi. 1T wacro
BHPAsKAIITE ¥ BigcoTRax. ¥ ILOMY pasi fopMyna
MAE TAKHAH BHTIAT:

m(E)
wi{E) =
m{cnonyrR)

OueBRTHNM € T, M0 CVMA MACOBNX UACTOK VOIX
EMEMEHTIE ¥ cCOOgVIL cTAHOBATE 1 (abo 100 % ).

Posrnameso OpHEIAIH PO3E' ASYBAHHA 3444,
AKl neperdaYalTE obIHcIeERA 400 BHROPHCTAH-
HA MACOBHX YACTOK EMEMEHTIE ¥ CIOAVEAX.

YMOBY pOSpaAXYHKEOBOL sagadl Ta 11 poas’ asan-
HA @ASEHYAH DOJANTE ¥ TAKHH comocid. Aprym
BOIINTA UH KIACHY OOIOKY OiIATE BEPTHKATL-
HOM JMHiEw HA IRl AeofHAKOR] TACTHHE. ¥ TiBiH,
MEeHIIiH, JACTHHI CKOPOYMEHD BATHCYVIOTE YMOBY
sagagi, DOTIM OPOBOIATE MOPHI0HTATEHY JOHIIO,
A I HeH 3AZHAYAKTL Te, I DoTpi0HO sHaRTH
yH ODIHCIHTH. ¥ OPABIH YacTHH] SAOHCYIOTE
MATEMATHIHL (pOpMyIH, DIOACHEHHA, PO3paxXyH-
KH 1 BignoBigk.

- 100 Y.

SAAAYA 1. Y 80 r cnonykd mictiThea 32 r OKcHredy. OBYHCNHTH MACcoBY
yacTKy OKcHreHy B cnonyLi.

Hano: Po3ge's3zaHHA
micnoayen) = 80 r 1-ii cnocif
m(0)=32r CrmnagaemMo ODponopnino A ofuncImeMo
— MACOBY 9ACTREY OHCHIEHY B CIIOIVILL:
w(0)— 17 Hp— T
a2 —ux,
i =) = —g—%—;— -4,
abo
0,4 - 100 % =40 %.
2-it cnocil
PospaxoByeMo MacoBY "JacTEY OHcHreHy
34 BigOoBigHON hopMy IO




m{0) = 82T
micomoayen) 80T

Bignogigb: w(0) = 0,4, abo 40 %.

w(0) =

= 0,4 (a6o 40 % ).

Macosy 4ACTEY EIeMEHTA V COONVIL TAKOM
MOMHA O0IHCIHOBATH, BHEOPHCTOBYIOWH Xiniu-
HY thopMyny coolyka. OCRITEKE MACH ATOMIEB
I MOJEKYN OPONOPHIHHIL BIZHOCHAM aTOMHHM i
MOJTEKVIADHEEM MACAM, TO

7 N(E) - A(E)
W)= M (cnomyrm)
ge N(E) — girsxicTh aTOMIE eleMeHTa ¥ hopMy-
Il COoOavVEH,

SAJAYA 2. OBYHENUTH MacoB] 4acTHK enemedTis ¥ MmetaHi CH,.

HAano:
CH,

w(C) — 7
w(H) — ?

Po3e'szaHHn

1. OfarcI0EMO BiAHOCHY MOIEKYIAPHY MAacy
METAHY:
MI((CH)=A(C)+44 (H)=12+4+1 = 16.
2. PogpaxoBveEMO MACOBY "YacTHy HapboHy B
METAHL:

_A© 12 :
w{C) = M,(CH,) =16 = 0,75, abo 75 %.

3. Dbumcamweno macosy wacTey ligporemy B
METAHI:

_4AH) 4-1

wH) =3rcH) " 16

= 0,25, abo 25 .

Inmuil BapiaHT POSPAXYVHEY MACOBOL TACTHH
Tigporemy:
wH)=1-w{C)=1-0,75=0,25,
abo
w(H) =100 % —w{C) =100 % — 75 % =25 %.
Bignoeigk: wi{C) = 0,75, abo 75 %:;
wiH) = 0,25, abo 25 %.

d8 BIiZoMON MACOBEON WACTKOI EJIeMeHTAa
MOMKHA 3HAHTH MACY EIeMEeHTA, KA MICTUTLECH B
OeBHIH Maci conoayr#. 3 maremarmanol dopay-
JH IIA MACOBED] YACTHH eMEMeHTA BHILTHBAC:

m(E) = wlE) -+ m{conoxyru).
95



34444 3. Axa maca HirporedHy micTiThca B amiavdii cenitpi (asotHe
aobpHBED) Macow 1 Kr, AKWO MACOBA YACTHE UbOro eneMeHTa
¥ cnonyyi craHosMTe 0,357

Hano: Po3age’azaHHs

m{cnonyen) = 1 kr | Obumcmwenmo macy Hitporesy:

w(N) = 0,35 m(N) = w(N) - m(cmomyrn) =
= (,35+1 xr = 0,35 gr, abo 350 r.
m({N) — ?

Bignoeige: m(N) = 350 r.

BHCHOBHH

Macoega 4acTRA eIeMEHTA ¥ COOIYIL — Oe Big-
HODIEHHA MACH SICMEHTA 0 BigmoBimEol MacH
CHOIYVKH.

MacoBy 3acTEyY eIeMeHTa ¥ CHOIYIL 009Hexo-
IOTE 3d BiJOMHAMH MACAMH £IeMEHTA i CIOIYEM
abo za 11 ximivnoro dopMyzoo.

34 MACOBOI0 YACTKOI EIeMEeHTA MOKHA PO3-
PAXYBATH HOI'O MaCy, AKkid MICTHTERCH B NeBHiH
MaCi CIIOTYRH.

?

115, Ak 0BYHCNMTH MECOBY YECTHY ENeMEHTa Y CnonyL, AKWo slnomi:
8) MECH enemeHTa | BlAnoBiaHa Maca CronyKK;
6) xiMivHa dopMyna cnonyku?

116. AKok € MacoBa YACTHA eNeMeHTa ¥ NpocTii pevyoBHHI?

117.Y 20 r pedyoBMHW MictvTecR 16 r bpomy. 3HAANITE MACOBY YEACTHY
UbOro EAneMEHTE B PEY0BMHI, BHpasWBWwK Tl 3BMYaHHMM Apotom,
NECATHOBMM ApoBomM H v BiQooTHAX.

118. O64meniTe (GaMaHO YCHO) MACOB! YACTHH eneMeHTiB ¥ cnonysax, wo
matTe Takl dopmyniu: S0, SiH,, Cr,

119 BuxoHahTe HeobxigHl oG4uenenHs gna ourosol keenom CH,CO0H Ta
rnivepuny CoHg(OH), | 3anoBHITE TAGAKLKO:

dopmyna | Mcnonyxu) w(C) w(H] w(0)
CNOMyKM




120, 3icraenany GopMyny pEYOBHH, 8 TAKOM 3HAYEHHA BIAHOCHMX STOMHMX
MEC, BH3HAYTE, ¥ AKIA 3 peynBMH HOMHOT NEpK MACOBA YaCcTHA Meplworo
v chopnynl eneMedTa Ginbwa: a) N,0, NO; 6) CO, CO- 8) B0, BoS4

121 Macoea JyactHa Hanbuio B Aoro cnonylw 3 FgporéeHoM cTAHOBWTG
0,952, Akl mack Kanbuio ta MNoporedy mictateca B 20 © cNOnyKW?

122 Macoea yacTtHa HitporeHy B neeHiA cnonyul cTaHoBMTe 28 %. Y akii
Maci cnonykd MictiTecs 56 r Hitporexy?

123 3Halaimh KifbKicTe aToMie Oxevredy B Monekyni 50, aHWo MacoBsa
YACTHE LbOra enemMedTa ¥ eignoeigHiin cnonyui cTaHoBWTE 0.6,

124 Macoea yacTHa Pepyny B 3pasky cnonykd Fel craHoeuTe 75 %. 3a
AONOMOrow oGYMcnerds 3 ACYATE, UK € LER 3PAa30H YHCTOK CNONyKow.

17

@i3nyHI Ta XiMivYHi ABULLA
(XiMmiyHi peakuii). XiMmiyHi
BNacTUBOCTI pe40BUH

MaTepian naparpada gonoMomxe Bam:

¥ z'acysatd sigMiHHoeT dizvuHME | XiMIYHHX SBHL
(XiMidHWE peakuin];

¥ aposymiTd ponb XiMIMHMX pearuid v npupogl, TxHe
SHAYEHHS ONF NHOUHK;

¥ BHpisHATH XIMIvHI BNACTHBOCTI PEYOBHH.

Ha yporax DpHEpOJOSHABCTEA BH JISHATHCH,
Mo B OpHEpOSl BigdyeamThca pisEl GisEgHl TA
XinigH] ABHINA.

Pizmani apuma. Hosxaes ia sac coocrepiras aa
THM, fK TAHE M7, KHOETE 400 3amepsac Boga. Jlim,
BOJA 1 BOOAHA TMAPA CHRIAJAITECA 3 OOHEX i THX
CAMMX MOTEKYI, TOMY BOHH € OJHIEI PeTOBHHO0,
I mepefyeAE B PISHHX ATPETATHHEX CTAHAX.

Aemma, i 4ac AIKEX PEYOEHHH HE HepeTEOPHMTECH HA 1HI,
HASHEAKTE (M3 THIULMU.

Mo (MzEYHENX ABNIL HANEHATE HE JHIOE 3MIiHHA
ATPETATHOND CTAHY PEYOBHH, A H CBITIHHA CHIL-
HO HATPiTOTO METATY a0 KAMeHE, TROX00AeHH
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EIEKTPHYIHOTD CTRYMY B METANAX, NOIMTHDPEHHT
3ANAXY PEYOBMH ¥ ODOBITPl, POSUMHEHHS MHEPY B
DeHEHH], OPUTATAHESN 3ATI3A 0 MATHITY TOMOIO.
Tarl ABMINA BUEYIAC HAYVEA (hisHEA.

Xiniymi semma (ximigmi pearmit). Ogasm i3
ximiuaux #ABAI € ropimaa. Posrnasmemo, Al
ropuTE cOUpT (Mad. 48). e oponec BigbyBacTRCA
38 VUACTH) KHCHE), AKHH MICTHTECH B IOEITpI.
Coupr sropsie, HOTO KLIBKICTE SMEHITYETLCA. S1a-
ETLCH, IO0 BiH DepeX0HTE ¥V TAIYBATHH CTAH
nomifiHo 40 TOTD, AK BOOA IPH HATPIBAHAL DePeTRO-
PIETLCA Ha Bogary napy. [pore ne me rax. Hxmmo
ras, Z00VTHH BHACTLA0K 3TOPAHEA CIHPTY, 0X0JI0-
OMTH, TO 9aCTHHA HOTO CHOHZEHCYVETRCA B PLAMHY,
AJIe He B CITHPT, 4 ¥ BOAY. PeIITa rasy saIHIIETRC.
g8 IOI0MOT0N CIOEMIATLHOrD JOCILOY MOMKHA T0-
BECTH, M0 ITHM SATHITKOM € BYTIEKHCTHT I'as.

Man. 48.
lopiHHA
ETHAOBOID
CcrupTy

Asmma, miyg wae axux ogHl PEeYOEHHH LEPETBEOPHIOTHEIN HA
i, HazNEAKOTE XisivHu My Rewiamy, 00 XIMILHE MU peak-
WIA ML,

PeuoBEHE, N0 BOCTYOAIOTE V XiMIUHY pEAKITIIO,
HAZHBAIOTE SLXITHLUMUY PeLosunaMu, abo peazen-
maMu, A Ti, o VTBOPHIOTECH, — KIHUSSLMU
pevosuHaMu, Ab0 RpodyKmMasuy peaxyil.
CyTe posrammayrol ximiumol peaxmii nepegae
TAKHAH 3AMNC!
COEpT + KHECEHE — BOJA + EBYTISKHCIHH TAZ.

BUEiTHI peYoRHEE Eipmeni peqaoBiEE
(pearemTi) (MpOAYKTHE peakiil)



Man. 49.
S0BHIWHI
eheHTH

nig wac
XiMIMHMX
peakLin:

8 — NoAsa
3abGapBNeHHA;
& — BHOINEeHHA
ra3y;

B — YTEOPEHHA
ocany

PearenTn i mpogyvETH Hiel pearil cKI8 18 10Th-
ca o momerya. Ilin wac ropiEEA CTBODIOETLCH
BHCOKA TEMIOEDATYPA. Sa IHX VMOB MOISKYIN
PEATEHTIE POSOANAIOTECH HA ATOMH, AKl, CIOIY-
YAKIIHCL, YTBOPHKIOTE MOJMEKYTH HOBHX pedo-
BMH — OpoayKTis'. Omme, eci amosmu nid uwac
peaxyii s6epizawmosci.

FoBHINMHI ¢heRTH, M0 CYOPOBRYRYIOTE Xinid-
Hl peakmil. Cnocrepiraoun 3a nepedirom ximig-
HHX PEaKIil, MO:HEA sadikcysaTH:

* TOABY, SHUKHEHHSA 9H 3MiEYy 3alapBreHHS
{raam. 49, a);

BHOLTeRHEA rasy (Mar. 49, 6);

VTBOPEHHA 9H POSTHHEHHA 0camy (Manr. 49, &);
OOABY, SHHEKHEHHA 9H SMIHY 3ATAXY;
BHALTEHHEA 90 DOTIHHAHHA TEILTOTH;

NoABY DoayM f1 (Max. 43), inogl — criTinaa.

NABOPATOPHMIA flOCHIA Ne 3

NpoBeaeHHA
XiMiYHMX peaKuin

Bam BEIaHO pOZUEHE HEATBOHHOEBAHOI cof# 1 deHOI-
thraneiny. Ui MawT: BoHHA 2abapeaerada? HanniiTe B npo-

! Bigomi # inmi sapiagTe BaaemMofil 9ACTHHOK DeATeHTIE.



Dipxy 1 M posuHEEY cOAH 1 gogaiiTe 1 —2 kpamni posauaY
therondraneiny. o conocrepiraere?

HanmiiTe v gei npodipks oo 1 M posaray coga. B ogry
opobipky gogaiiTe 1 ma poabagiaeHOl HiTpaTHOLI KHCIOTH,
a e apyry — 1 ma pozurry Migaoro kyvonopocy. Hlo eigdy-
EAETECH B KOMKHIA mpodipri?

¥YKaszaHi Ha DomepesHiH CTOPIHDL 30BHIIIHL
eheKTH, KpiM IOSEH IOJOVM f, MOMKHA CIIOCTepl-
TATH I mif 9ac (pismIaEnx ARHII.

MMTpurkaad 1. Iopomox cpibna, gobyTEH ¥
npodipoi BHacmigox ximigmol pearmnii, Mae
cipE# Roxip., Axmo #oro posnJIaBETH, 4 DOTIM
POSOIAE OXOIOOHTH, TO OTPHMAEMO IIHTOK
MEeTANy, ane He ciporo, a binoro xRoanopy, 3
XAPAKTEPHEEM DIHCKOM.

ITpuxaad 2. Axknio HATPIBATH OPHPOIHY UH
BOJOOPOBLIAHEY BOLY, TO 3 Hel 3a0BT0 40 KHIIH-
Hfi OOYHYTE BHIIIATHCA MATEHBEL myxwpii
raay. lle — nDoeiTps, axe MicTHIOCE ¥ Bogl.
Horo pogunnHicTs v BOgL, 8K 1 6V IL-AKOTO TARY,
3l abiNbIDEHEAM TEMOEPATYPH 3MEHITYETRC.

ITpuxaad 3. HeopueMHERE 3AT8X ¥ XOT0SHIL-
HHEY ZHHKAE, AKIID B HEOTO DOMICTHTH IpAHY-
IH CHOKAreTn — ofHiel 31 coonve Camimim.
Crrxixarens B0Epac MOJEHYIH PI3HHX PEYOBHE
Dea Ix pyHHVBEAHEA. AHATOTIYHD i€ AKTHBOBA-
HE BYTLII8 ¥ OpoTHrasi.

ITpuxaad 4. lIpw nepeTeOpeHEL BOAHN HA DADY
NOTIHHASTECH TEILI0TA, & IPH 3AMEPIAHH] BOJH —
BHUiIAETECH.

Mot FHE3HAYHRTH, AKE AEHIE Big0VEAETRCA —
thisHuHEe 9B XiMiyHe, COL] YVBAMKHO COOCTERIiraTH
38 HEM, A TAKOJE PETEIRHO JOCTITHTHE PEUOBHHE
oo i micaa DpoBEREHOTD EKCIEPHAMERTY.

Ximiuni pearnil B NpHpOoTi, DOBCAKICHEOMY
FEHTTI Ta IX sHaYeHAN. ¥ OPEPOA] DoCTiHEO Big-
DvBAETECH Oesxid ximiuamx peaxmii. baraTo
PET0OBNH, POSUHHEHHNX ¥ PIUKAX, MOPAX 1 okea-



Likano IHATH
Mopoxy B
poCITRAEAY
YTEOREIETEEA
160 ranpa. T
OpPTHEIYEEE
PESOERE,

HAX, B3AEMOTIIOTE ML o000, JIeAKL pEaTVIOTE 13
KHcHeM . PocInER BOHPAIOTE § ATMOChEDHE BY T
KHCJIWH FA3, i3 IPYHTY — BOOY, POSYHHEHL B HIA
PETOBHHEN 1 mepepobaaioTs ix #Ha Olakw, EHUpH,
FIOKO3Y, KPOXMANE, BITAMIHHE, IHIT COOIVEH, &
TAKOM KHCEHb. HATIEHYANHO BAXKIHABNMH E
peaRmil sa VYACTI0 KHMCHID, AKHH OOTPAILIAE B
FHEL OPraHisME OPH JHXAHHI.

BaraTo xiMivEHX peaiRiiil MH STIHCHIDEMO B
nobyTi. Born BigfyBAOTECH DI SAC CMAMEHET
M’ ficA, OBOYIE, BHOKAHHEA XIifa, CHECAHHS
MOJIOKA, OpORIEEA ONOJ0BHX 1 ATIAHHX COKIE,
BHOLIWOEAHHA TKAHHH, FOpPIHHA DISHHEX BHIIB
NANTHEA, TEEDIHEHHA OeMeHTY H amxebacTpy,
NOYOPHIHEA § 9ac0M CPiDERX OpERPAC TOILNO.

Himigmi pearnii cTAEOBIATE OCHOBY DATATROX
TEXHMWIOTISHEX OIPOOeciE — Ao0VEAHHA MEeTATIE,
BHPOOHHOTEA CHHTETHYHHX BOINOKOH, JIKIE,
ao0pHE, IHMINX BAXKIHEHX PEYOBEH. COammoan
ODATHED, JMNOIN 3abeaneuyioTs cefe Tenmmom i
ENEKTPHIHON EHEpPricl. 33 ZOmoMoTom Xinig-
HUX PEARIIH SHEMTROIMYIOTE TOKCHIHL peuoBH-
HH, NEpepobIANTE OPOMHECIOEL TAa mDobyToBL
BITXOIH.

Pazom iz THM mepedir JeARNX peakKOid OIpHE-
SBOAHTE 00 HETATHEHHX Hachigkis. Ipxasinma
BATIEA CHOPOYYE TEPMIH pofoTH pisHNX Mexa-
HizMIE, 00IaZHAHHA, TPAHCOOPTHHX sacobis,
IYMOBIINE BeIUKl BTpaTH nsoro metary. [Home-
i SHEIMIVIOTE JRUTI0, TPOMHECIOBL TA KYIETYP-
Hi 06'eKTH, icTOpHYHI OiEHOCTL, JiCOBl MACHEH.
BigTrmmicTE XAPYOBHX OPOAYKETIE NCYETLCA BHA-
cOlgoK iX Baaemofil 3 xucEeM oosiTpa. Ilpa
IBOMY VTEOPHMOTLOA PETOBHHH, MO0 MAKTE
HENPHEMHERHA 3ATAX, CMAK 1 € INKIGINEEME JLIA
MIOMHHHA.

Ximiymi EBIacTHEOCTI pevoBREH. Hompid
PEUOBHHL IPHTAMAEHA CYKVOHICTE PiSHEX BEIac-
THEOCTEH.

b [IpuragafiTe, AKi BIACTHBOCTI HASHBAITE
thizmummyy. HasegiTe Bignosigni npERIATH.
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Kpim ¢disnyaax BIACTHEOCTEI, PEYOBHHH
MAWTE 1 Ximiuni smacrtusocti. Cepeg EMx —
BIATHICTE ECTYIIATH E X1MIiUHI peakil 3 IeEEHMH
NPOCTHMH 1 CRIATHAME PEY0OBHHAMHE, IHEPTHICTE
OO0 iHMAEX PeY0oBHH, TEPMIYHA CTIHKICTE abo
BIATHICTE A0 XiMIYHOTO NDepETBOPEHHSA OiT Wac
HATPIBAHHA.

Posroaapemo pgeaxi xiMmigEi BIacTHBOCTL
BOZH. 34 3BHYANHAX YMOB | HAARHOCTL IOBITPA
(kMCcHIO) BOHA NOBLIREO BE3ACMOTIE 13 samizoM
(meH mponec HAZHBAWTE 1p:RABIHHAM). AJe
BOJA HE PEATYE 3 KPeHI00, ODICKOM. Ii moxexy-
AN OOYHHAKTE PYHHYBATHCA THINE OPH IVIHE
CHALHOMY Harpisammi (sHauso spme 3a 1000 °C).
Yuacoigor miel ximiumol peannil sogama mapa
NepeETBOPIETHECA HA OBA TFAZH — BOJEHB 1
KHCEHE.

Heskl peuoBEHEE (HATPHKIAN, METAT HATPIH,
HEMETAT (hrop) HASHBAKTE XiMIYHO AKTHEHHMH.
BoEH B3acMOZIOTE 3 DATATRMA PEUYOBHHAMH.
Taxl peaknoil HepigKo CYOpPOBOIEYVIOTECH 3aH-
MAHHAM 800 BubvxoM. IcHVIOTE 1 XiMiYEO OACHEB-
Hi pEUOBHEH. S0J0TO 38 MOJHAX VMOE HEe BIAE-
MOIiE 3 BOAOD, HHCHEM, ONTOM, DOSUHHAMN
XapuoB0ol TA KANRIMHOBAHOI COAH, A TA3 TeJiH
B3ATANI He BCTYOAE B XiMI9HI peakmil.

Nimiuni gagemusocmi PELOSUHL FAAEN LML 1
0 exaady i enympiunreol Oydosu.

DiaYHHMHA ABAN[AMHE HATABAITE AEHIOA, LY
ga¢ AKHX ROVKHA ped0BHHA shepiracTnoa.

Ximigmi aeHIna, ado ximigwi pearunii, — ne
NEPETEOPEHAA OOHMX pewoBHH Ha inmi. Bomm
MOMKYTE CYOPOBOEYEATHCH PL3HHMHE 30BHIINHI -
MH eeKTAMH.

Beamiu xiMmigAanx pearkuiil sigdysacTnca ®
HABROIHIOHIH NPHPOI, "EHERX opramizMax. Ha
NepeTEOPEHAEAX PEeY0BHH IPYHTYIOTHCH piamEi
TeXHOTOTITHI TPOLEecH.



KoxEna pedgoBHHA Mac XiMiumi BIaCTHBOCTI,
Kl DOIATAIOTE B 11 3JATHOCTL BCTYOATH B OeBHI
ximigni pearuii.

?

125, 3Hadaite slonosigHicTs:
Heuue TN ABHWE
1) BMByx guHamITY; a) hianyHe aBMWE;
2) TEEDAHEHHS PO3NNABNEHOro napadidy; B) XimiyHe aBMLLE.
3) nigropsiHia Txl Ha ckosopopi;
4) yreopeHHs coni NpK BUNaEpoBYBaHHI
MOpGheHOl BOOM;
5) pozawapyBaHHA cTpyWeHol cyMiwi BoaK
Ta onil;
6) BMUBITAHHA 3a8apBneHol THAHMHK
H& COHL;
126 AKMMK 30BHIWHIMY edekTamy cYNPoBOLHYIOTEEH TAK XiMivHl nepe-
TEOPEHHHA:
a) ropiHHg cipHUKa;
6) ipaslHHa 3anisa;
B) GpoJiHHA BMHOFPAOHOMD CORYT
127. AK 81 gymMacTe, YoMy oAHl Xapvosl NpooyKTH (LyKOP, KPOXMAaNL, OLET,
clnb) MOMYTL 3EEPIrATHCA NPOTANOM HeoOMEXeHOro Yacy, 8 IHWi (cup,
BEPLWHOBE MACNO, MONOKO) WEBWAKS NCYKTLCAT
128 MiHepan ManaxiT Mag cCHHbO-3eneH|H Konip, He POSYUHHAETLCA Y BOO),
npy HarpieaHHi He NNABWTLCA, &8 NEPETEOPETLES HE YOpHY TBEPLY
pPEYnBWHY, BUAINAKYM BYIMEKMCNKK ras | sogany napy. Axi Bnactveo-
ol MiHepany € di3KIHMMKM, & 8K — XIMIYHMMKHT?

5

HA ACEELANI
3MiHa HONLOPY Nig Yac XiMivHOT peaxuii

¥ pBl HEBENMHI CHARHKKM HANWHATE TPOXM BOOM | B HOMHY QopanTte
1—2 Kpanni cnMpToEOro posyvdHy BpUNLAHTOBOMD 3&neHoro (nodyToBa
HE3BA UbOro poO3YMHY — 38nedKal. Y neplwy cHAsHKY AofaiTe KinbHa
Kpanenb BOOHOM PosYMHY amMOoHIaHy (HalWaTHpHOro cnMpTy), v 4pyry —
PO3HMHY NHMOHHOT KMCROTH. Y4 3MIHKETBCH Konip plovH ¥ cHNSHHAX?
AHllo TaK, To 9K caMe?
PeszyneTar gocnigy 3andlite ¥ 30WKT | 3po6iTe BUCHOBHM. _/'

, 4
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o,

(- OOMALLHIR EKCNEPMMEHT

Bzaemopia xap4yoB0oi COOM 3 NTMMOHHOK KHCNOTOW,
COHOM HBALWEeHOoT KanycTH, Hedipom

1. MpuroTyidTe Hesenwkl KinbKooTi BOOHHY PO3YMHIB NHMOHHOT KHCNO-
TH | xap4yoBol codd. 3NWATe pasoM 4YacTHHH o0ox po3vdHIB B oKpemy
cHnsaHKy. o sinByeBaeTecH ?

No 3andlWKy po3dvrHy AMMOHHO! HHGROTH gofdakTe TpoXM NopoLKy
COAM, 8 00 3ENWIIHY PO3YMHY COAM — TPOXM HKPWCTANWHIB NMMOHHO!
kHcnomd. Akl ededTy cnoctepirasre — Takl cami, WO A NpH 3NWEAHHI
PO3YMHIB, YM IHWI?

2. Hanuiite B 0HY MANeHbHY CHAAHHEY TPOXH COHY HBALWEHOT KANYCTH,
a8 B IHWY — HexupHoro Hedlpy abo cMpoeaTHM. B oBMOBI CHNAHHK
nopaiTe no 1/4 yalHo! nodku xap4osol cogu. Wo cnoctepiraere?

BuasneHi 30BHIWHI ederT symoeneHi XimIiVHMMK pearuiamMy, wo sig-
\'ﬁirnncﬁ nig 4ac ekcnepyMMeHTie. J/‘

[MPAKTUHHA POBOTA N2 3

AdocnigHeHHA
Gi3U4YHKX | XIMIYHHUX ABMLL,

Ilepeq BHEOHAHHAM IPAKTHYHOL poDOTH VBAMRHO OpPO-
UHTAHTE OPAEHIA pODOTH i DesllekH E XiMIUHOMY KadiHeTi
(c. 17, 28). Bu noeHEHI 9iTHO I¥ JOTPHMYEATHCAH.

Bydsme ofepescnumit 3 602HeM.

aocnig i

ITomicTiTe ¥ Opodipky HeBeIHKY KLTLEICTE MigHOIO
EVIOpOoCY (peUOBHHA MAE BEPHTH THO IpodiprH) 1 HogaiiTe
3—4 mn eogm. Buict npodipEd mepeMimIvHTe CHEIAHOK
IAHIKOK [0 NOBHOTO POSUHHeHHA peuoBHHE. OgHAKOBHN
UH PiGHHI KOJIp MamwTs MITHAH KYOOpoc i oro posdeEHT?
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[TonoBEEY PO3UHHEY IepelHiTe B MATeHEEY [IOPIEIAHO-
BY UAIIKY 1 DocTAETe 1l HA KiNkIe JaDOpATOPHOrO IITATH-
Ed. 3A0ANITE COEPTIBEKY UH CYXe DaNEHe H odepesxHo BHIIA-
pIOiiTe POSYHH N0 BHAITEHHA 3 HEOI'O DEPIIAX KPHCTAJIM-
ElBE peToBHHH. dicTaBTe IX i MigHWH KYVIOPOC 34 KOMEOPOM.

fAei disvanal AUNA BigDVBANMCA DI 9a¢ BHHOHAHHA
pocaigy? Ym pigbynoca ximivee apume? Bignoerigsk

o0I pYHTVIITE.

aocnig 2

¥ npobipry i3 IpVromn YACTHHOK pPOSUHHY MIiTHOTO
EyOopocy Oojaiite kinera samisEnx omvypris'. fAxoro
KEOALOpY Hadyeae ixHAa noeepxEA? HEWid merTan Mmae
TAKHH KEoaip?

BuicT npobipkHE HeplofHYHO HepeMIiIVATE CKIAHOW
ODANTHYKOK A0 DOEHOI 3MiEH 3abapeierad posduHy. flxoro
KOJLOPY BiH HADYET?

IlopineHO NepeIHHTE POBYHRH V MANEHERY DOPHEdAHOEY
TAMEY (TEepli peuoBHHE MAKTE SANHIMHTHCE ¥V Opodip-
ni). ObepexHO BHOApPTE po3uMH Jocyxa®. fAxuil roxip
TEeporo santemey? 1Ipo mo eiE cEIqUATRY

Yu eigbyxnoca ximiuse ApAme B gocuigl 27 Bigmoeigs

oDI'PYHTVIHTE.

[lixg gac BHKOHAHHA KOMHOIO JOCHINY 3alUCYHTe E
TabdIAnmn ceol Ail, coocTepe:XeHHA, A Oicid Horo saBep-
IMeHHA — BHCHOBEH.

Nb HNocmigopmieTs i Coocrepe:xenns Bocnonkr
MOCTLTY

1 Posummamn v nomi YTRopIeTLCA POAUH ..
MigEHI KyODopoc. .. KOILODY. .

1 . . i -
BanioTL OIMIYPELD MOMEA BIATH JATIE] KHODKEHA, cRpiOEN, DRaH,
* MoHA BEMADHTH ELTERA KPATSIL POSYHAY HA MPEIMATHOMY CRI,
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?

129. Y sindysanvea gizkyni aBMWa nig Yac BMHOHaHHRA gocnigy 27 Akwo
TaK, To Akl came?

130. AK momHE J0BECTH 38 A0NOMOMoK Mardiny, Wwo & gocnigl 2 Ha nosepx-
HI 3aniza YTBOPETLCS (HIWKMA MeTan?

4 e

JNA AOMMTIHEMX

diauyni Ta XiMiYHI ABMLLA NPH BHBEOEHHI NIAM

Mosea nnsaMK Ha 0an3i a60 cHATERTHHI — 3aBHAM HENPHEMHE Nodis.
TiNbKH-HO NOMIMEEMO NAAMY. OADPA3Y MIpHYEMO, SK 1T no3gyTHeA. MokHa
CHOPWCTETHCRA NOCAYToK chnewjanizosadoro nignpyemcTea ado cnpody-
BETH BUEECTH NAAMY CAMOMY.

Mnamy Bio HMPY 333BHYAA BUAANAKDTE OPradivMHMM PO3YHHHMKOM —
BEH3MHOM, NaTponedHds edipom, augToHom. CBiMY MMpHY RAAMY
MOMHEA NOCHMNATH HErpiTHM KpoxXmanes, a notiM Horo crpycuty. Mig vac
LUMx npouenyp eBigtyveanTecn dizvyHi ABKMLWAE: ¥ NEPWOMY BUNAOKY HHpP
PO3YHHAETLEA B plOMHI M BMASNAETECH 3 THAHHHK, 8 B APYromMy — NOrnM-
HEETBCH HYacToOMHaMK Hpoxmanio. [esxki Hexudposl nisMA BASETLCSH
AMWTH BOOOK.

Bueectd nnamK Big Arig, oBodie, Hanols AONOMORYTE 38c06H NnobyTo-
Boi ximil. BoHW wMicTaTe pEYOBMHKM, #SIKI BeTYnawTe Yy peakuyil 3
BapBEHHKEMM | 3HeBapENoTs 1. MoMHA TAKOK 3ACTOCYBATH CiK NMMO-
HY, PO34YHMHH AMMOHHOT KWMCNOTH, rigpored nepokoufy (6o nepexkucy
BOAHID), BMOHIEHRY (HEWATHPHHA cnMpT), |l TeR CnpUYMHAKTE XiMIYHI
nepeTeopeHHs Barateox 3a0apENeHHY PEYOBHH.

Bawnueo nepen BEMBEEHHAM MNAMA NepeBipUTH, YW He 3incye obpa-
HWIA 38c10 camMy THEHMHY. BHKOPHETOBYIOMHM OPraHivHMKA PO3YMHHMEK, chig
NaM'ATATH NPO AOro BorHeHedesnevHicTe.

- J/
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PoO3ILa

Rucens

¥ MaTeplani onoro poaginy BM sHANgeTe Gara-
TG MIKABHEX BigoMOCTEH Dp0 HeMeTATIYHHH £7Ie-
meHT OEcHEHreH i Horo OpocTy PeYOBHHY —
KHCEHL. TAKHH BEOIp eTeMEeHTA 1 pEYOBHHH He-
BATAIKOBAN. Artomn OxcuremEy MiCTATRCA B
MOIeKyIaX DATATROX COOOYVE — OPraHigHx i
HEOPTaHIiYHEX. KHCEeHE € Ayie BAMKIJIHBON Ipo-
CTOI PEIOBERHOK. bed HROTD He MOMEYTE ICHYEA-
TH KHBI icTorE. el ras BERKOPHCTOBEYIOTE ¥
MEeTATYpril, XiMivHif DpoMHECIOBOCTI, TEXHII,
menuinHil. Big Sepe yuacTe ¥ Oponecax ropioas
MATHEA i TATLHOTD, PISHUX peaknOiax, Akl Bigby-
BAKTLCHA B HABKOJHINHIE NIPHEPOIL.

OKkcureH. KuceHb

MaTtepian naparpada onoMoxe Bam:

¥ CHCTEMATHMIYBATH BloomocT npo xIMiMHWA enemenT
OHEeWreH:

¥ ouiHKMTH nowWpeHicTs OKoWredy Ta Horo npocrol
peqyOBMHH — HWCHID B NPHpOg;

¥ yapakrepWsyeaTh dizHyHl BnAcTHEOET KUEHK.

Oxcaren. Ile nepmui exeMeHT, AKHEE BH
OOKIANHO BEBIATAMeTE. CIOBO « 0KCHIEH » IOX0-
JHTE BiJ TpeEORKHEX COIB «0X¥ss (KHCIHEHE) i
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Likapo aHaTH
Ho 1961 p.
HTOMHOE
CYILPUH LT B
MacH fyiaa
1/16 macn
HTOME
DEcuresy.

¢genoss (HapogeHHs). TAKY HAIBY eIeMeHT
orpumMas v XVIII cr.; Togl BueH] Bke 3HATH, IO
BiH BXOZHTE X0 CHIALY KHCIOT (+HAPOIEYE
KEHCIOTHS ). 3rofoM 3'SCcyBATOCH, IO ICHYIOTE
KHCIOTH, MOJIEKYIH SKHX HE MICTATL ATOMIE
Oxcureny. [IpoTe HASEA exeMeHTa shepermacd.

I3 mepiograrol CHCTEME OTPHMYEMO TAKL Bigo-
mMocTi mpo Oxcenren:

* CHMEOX enemeHTa — O

» Oxcuren posMmimesu# v 2-my nepiogi, B

VI rpymi;
* NOPATKOBHII HOMEp eleMeHTa — 3;
* HOM0 BifHOCHA ATOMHA Maca — 16 (Togne

sEavenHa — 15,999).

Mopaskoenil HOMep eleMeHTA BHAZVE HA Te,
mo aroM Oxcareny micTaTte 8 eaexTpoHIiB, A
APAJ AOPA ATOMA CTAHOBHTE +3,

OrcHEreH — HEMETATIUHKIN eTeMEeHT, OCKLIEIH
Horo OpocTi pedoBMHM KuceHEb (O 1 ozon O e
HEMETATAMH.

Bam migomo, mo OKCHIeH MAE DOCTiAHEe 3HA-
YeHHA BAJIEHTHOCT], AKEe JopieEoe 2.

P Hanumite opuyan cnoxyk Oxcureny s Har-
plen, Kanemies, Anwominiens.

Hommupenicts Oxenreny B npapogi. Oxcaren —
O4MH i3 HAHDOIMAPEHIMHY IeMeHTIE Ha HANIIH
MAAHESTL. ¥ 3eMHIA Kopi Horo aToMis 6irnme, @i
aroMiBE Dyae-Aroro iHmoro exementa (c. 66).
Aronn OxcHEHreHY MICTATRCH B MICKY, TIHHI, BATI-
HAKY, DaraTrox Minepanax. Oxcaren — gpyru#
EIEMEHT 33 NOMHEPEHICTI0 B ATMocdepl (micas
Hitporemay) i rigpoctepi (micas Tigporemy).
IN'oaoBHA CRIATOBA TigpocdepE — BOZA — € CIO-
avrow Oxcureny 3 TiaporeHOM.

Aronmn ORCHIeEY BXOOATE T0 CHRIATY MOJTEKYII
BATATROX PEYOBHH, AKI MICTATECHA B 3HHBHX OPra-
HiaMax, — BOgH, Dinkie, mEpis Tomo. ¥ Timol
gopociaol THIHEE MACOBA YACTEA ILOTO £I8MEH-
TA CTAHOBHTE OprOMHsHo 63 %.



Likano IHATH

Encens. Hallpamaneima nopocra pedoBHHEA

Opramizam Oxcareny — xHceHb. Llef ras HeoDxigamE mis
fepoeTana OUXAHHA; BiH OiETPHMYE TOpiHHS.
‘mﬂmzﬂﬂ DopMyaa RECHE BAM Bigoma — 0. Peuosmna
::::T}::l-:uﬂ CHIATAETECA 3 JBOXATOMHNX MOJIEKYL.
wpaf EE MoneryiH HECHID TOCHTE cTiiiki, Jlnme za
000 r kEeHm, remoeparypa momag 2000 °C ato mig gieo exex-
a i — TPHYHIX POSPASIE 90 VALRTpaloneTOBHX IpoMe-
G600 r. HIE EOHH PO3TNATAIOTECH HA ATOMH.
HKAceHb € KOMOOHEHETOM IOBITRA — IPHPOIEOT
cymimd razis. Ha snoro npmEnagac oprbamsHo
1/5 ob’emy noeiTpa. Cenag moeiTpa, 3 SKOTO
BHIAIEHD BOIAHY nﬂ]:nyl, HABEOEHO B Tabmeoi 2.
Tafizuuys 2
Craan momiTpsa
I'az Yaeria B momiTpl, %
Hasna Popruyma of’cyma® MACORA
Agor N, TE,08 75,51
Encenn O, 20,95 23,14
Aprom Ar 0,93 1,28
Byriexmcani ras COy 0,040 0,061
Immi rasm senma sa 0,002 | Menma aa 0,002

OO0 eMEA 4ACTHKA PEYIOBEHE B CYVMINTD € BlaaomeHEAM 00 ey EY0BRHE I0
ofi"eMy cyainm., 08 eMEY YACTEY DOSHAYAKTE MPELERON Tepom ¢ (di).

BusaaguTe 06'eMHY HSaCcTHY KHCHE) B ODOBITRL
MOSHHA 38 JOOOMOTOI0 SRCOepEMeRTY. Jas moro
norpifEl craaEa muamkxa ez gHA i3 opobxomo i
nocyguHa (KpHCTATISATODR) GLILMIOTD OiAMETRY.
SATOBHEHA A0 DOJ0EHHA Bogow. Hocmy sgifcHmn-
HOTE TAK. ¥ Opo0EY BECTABIAIOTE MOGKEY I8 CIA-
MOBAHHSA, B AKY HADHDAIOTE YepBOHUN thocthop.
Horo DimanonTs, ITERTRO TOMIIIAITE V ILIAII-
KY 1 IIiasH0 3aKpHBAIOTE 1 mpodxon (Mmax. 50).
Koanr ropigasa tocthopy OpHOREATECA, BOJA OLT-
HiMeTeca nDpabmEzEo Ha 1/5 ob'eMmMy noamkm.

! Bojana napa 8VMORIIOE BOIOTiCTE OoRiTpA.



Man. 50.
BuaHayeHHRA

o5 'EMHOT YECTHH
HMCHID B NOBITPI
CNanmBaEHHAM
tpocgopy:

& — NOYaToOK
Aocnigy;

§ — ZEBEpPIIEHHA

aocnigy

?

h'll_l— =
g8

= F.

(1]

Ieit ob’em 3aMMAR ¥ DOBITPL KMCEHE, AKHH BOTY-
OHE ¥ pearnino s tochopon.

KHEceHE MICTHTECHA HE JHIIE B armociepl.
Hepennka KLIEKICTE HOTO PASOM 3 IHOTHMHE Fasa-
MH OOBITpA pO3YHHEHA B IPHPOJHIE BOI].

PCizHanal BIAACTHEOCTI KHCHIO. 38 3EHYIANHEX
YMOB KHCeHE — DesfapBHMH ras, AKHE He MAC
gamaxy 1 cuary. IIpe oxomogzaerH] o —183 °C Bin
NEPETEOPINETLES HA OIAKHTHY pLOINHY, AKA 34 TEM-
neparypr —219 °C Teepane, YTROPIOIOTH CHHIL KpHC-
ramd. Kicens B 1,1 pass sayiuni sa nosiTpa. Bin
CAADKD POTYNHASTECS ¥V BOM, 476 IILOTO MOCTATHED
AMA ICHYBAHHA ¥ BOJOHMAaxX pad Ta IHINAX MKHBHX
icToT, Kl IHXAIOTE POSYHHEEAEM KHECHEM.

BHCHOBHH

OncHren — HEMeTATIYHNH CISMEHRT. ¥ NPHEPO-
i MOIMHPEHA HOTo MPOCTa PEI0BHEA — KHCCHE, i
TAKOE BOJA 1 baraTo iEx CEIATHHX PeYOBHH.
Ha xucens npanagac Maiee 1/3 06’ emy nosiTpa.

Kucess — rasz bes samaxy i cmagy; Bim
HeoOXITHEH TI8 THXAHE, DiJTPHMYE ropinn.

131. CHnaniTe peveHHs, BETEBWELWKW 3aMIcTh KpanoK cnosa «OHocHreHs ado
sHMCEHb» ¥ BignosigHWx BigMIHKEX:
a)... — MpocTa pevoBMHaE ...}
6) soga yreopeHa MaporeHom I ...



B) MOSEKYNS ... CHISJ8EThCH (3 ABOX aromis ...
My peaynsTat QoTocHHTESY DOCTHHK MOMMBE0Ts BYIMeKHenHi
ras, 8 BHANANTS ... .

132. Haaeits ABa rasu, axMx Y Noeitpl HaAGINbWe, | HANUWITL TXHI hopMynH.

133 ¥ AKMX NpHpOAgHKME PEYOBHHAX [NPOCTHX, CHNAAHKX]) MICTATECA ATOMM
OHerredy? Al i3 uMx peYOBWMH BXOARThE 00 CHNany atMocdepH,
rippocdeps, nitochepu?

134 CHnanite dopmMyni cnonyd OHCHreHy 38 BHA3aHWMMK BANEHTHOGCTH MM
EfeMEeHTIB: ['_I‘.ID ﬂ!ﬁﬂ ﬁﬂ EIEEJ ’

135. 3HaialTe macoBy YacTryY DKoHreHy:

a) v ByrnesMenony rasi Cog;
o) B Metinosomy cniupti CHLOH;
B) v rniorosl CgHy:0g

136. Axa maca OKcHreny MicTHTecs B 90 r Bogu?

137, OGYMeniTe Macy KMCHO B 10 n noeiTps, AKLWO MYCTUHE NOBITPA CTAHO-
BMTh 1,29 r/n. Jopatkoel gigomoct!, axi noTpiGyi gna poss's3adHA
aanadi, siabMiTe iz TaBAMUl 2.

138. BigHocHa monexynsipHa maca cnonyid Cynedypy 3 OKeMreHomM yasivl
Ginkla 38 BiQHOCHY MONEBKYNAPHY MACY HWCHIO. 3HalaiTe dopnyny
CIOMYHH.

Cxema XiMivyHOI peakKuil.
3aKoH 36epeXeHHa macu
pe4YoBUH Nif Yac XiMiYHOI
peakuii. XiMiyHe piBHAHHA

MaTepian naparpada gonomMomxe Bam:

P F'RcyBati, WO Take cxema ximivHal peaxul;
¥ aposyMiTH cyTh 35HOHY 36EPEHEHHA MECH PEYOEHH

nig vac ximivHol peasu|m;
B HABYMTHCH NEpEeTBOPKIBATH CXemM pealulil Ha

xinMivHl plBHAHHA.

Cxema ximiunol pearnii. Icaye Rinnka cooco-
0B samHNCcy XiIMITHAX PEakOif. 3 0JHAM it HHX BH
ozHadoMmuauca B § 17, Hasogumo me ogus opa-

KIaM:
cipka + KAECEHE — CIPYHCTHH TA3.



Taxmi sanuc gac Mano indopManiil; soxpeMa,
BiH He BHASYVE HA XIMIYHHH CKJIAT PEATEHTIE i
npoayETie. Iroro Hegogiky Dos0ABIeHHEH
IHMTUH Ja0HC, AREN HASHBAKTE CXEMON Dearuil.
¥ HLOMY 3AMICTE HASE PEYOBHH MICTATRCA IXHIL
Xindami ropuyan :

8 + 0, = 50,.
Llikaro 3HaTH ¥ cxeMax peakOiil HaAZ cTPLIKAME 9aCTO BRA-
Cxenr peaxiii BVIOTE YMOEH, 33 AKNX BigOVBAIOTLCH ]IE.']]ET:D'
Yl . = . B
¥ HANIMIKLE PEHHA: HATPIBAHRESA (—), OIIBRINEHNI THCK {—3),

BHUILHIALHE THE . i .
OCBITIeHHA (—), HAABHICTE JOJATKOBHEX Ped0-

¥ —"-':‘—}_..3'3_.7' BIH @}}. Axmo TpogyETOM pearnil € raz, To
pryTLcipns  mimesP  pijpng Horo (QOPMYJIH GAUHCYIOTE CTPLIKY,
HATIPABIEHY Bropy (), a AKO0 YTEOPKETECH
OCam, — CTPLIKY, COPAMOBAHY JOHHIY {«L}. ¥ ax
BHOAJKAX, KOJIH 1 OPpOJVET, 1 pEATERT — rasH abo
HEPOITIHHHAL PEYOBHHHE, BEPTHKATLHL CTPLIKH He
CTABJAATE. [HOZL nixg hopMyIaME pEATEETIE 1 Ipo-
OVETIE VEARVIOTE IXHI HAIEH.
IlpEEIaA CcXeMH peaKmil 3 JOJATHOBHMH II0-
SHAYKAMH 1 HABBAMN PeYOBHH:

CaCO; = CaO + COgl.
Epedga HOTAMEHES BYTIERMACIHE
BAITHD ras

P HaspiTe ximiuni eneMeHTH, SRUMH YTBOpPEHL
BHXiHA PEYOBHHA I OPOAVETH miel peakii.

Cxema pearnii gae sMory spodHTH BAMINBHH
BHCHOBOK: Yol XiMivni exesmenmu nid wae peaxyil
Fheplzanymbes.

JaxoH sOepesEeHEHS MACH PeY0BHH i d9ac
xismiunaol peaknii. SATATEHOBLIOMO, IO TGS
CHANIBAHHEA OANEPY ZAMHINAETLRCA HaAGaraTo
MEeHIIA MACA MONeTy. ARIDD K CHILHD HATPiBA-
TH (DpoMApPIOBATH) MIigHY OIACTHHY Ha TOBIT-
pl, TO BHABHMO OPOTHJIEMKHE — MACA TACTHHH

4 A cipkl VT 1 1am BHEOPHCTORYEATH MaMO GopMyIy 5, a He B, ARY
HACOPABT] Mae MOJeEyIs Diel peuoBEHN.
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Muxanno Bacunwoeud MomMoHocos
(1711—1765)

BugarHMA pOCIACEKMA YYEHHA, DepluMH
pociAceRkHR axkagemin lNMeTepbyp3asiol axKagemi’
HayK. PoapolMBe ogHy 3 TEOpiA GygoBH DEYOBHH
(40-5i poxw XV c1.). BigkpHB 3anoH 30epemeN-
HA MECH PEMOBHMH Rig 48cC XiMMHHX peaHyin i
3anoH sbepemenna pyxy (1748—1760). BuByas
XimivHi BENECTHEOCTI MeTanie, BHanisyBas cRnag
MiHepanis, poapofMe cnNocofH BHIOTOBNEHHA
MiHepansHHx ¢gapl, HonsopoBOre CHNa. 3poiHe
BAMOMMH BHECOK ¥ DOIBHTOK «XIMIMHOI MOBHv,
ABTOp HHHMOK 3 icTopii Pocil, NOBT, X¥YJOMHHK,
reognor, reorpad, iHmexnep, negaror. OguH i3
ZacHOBHHKIE nepworo B Pocil MWMoCcKOBCBROMD
YHIBEPCHTETY.

FPOCTATHME (METANT NOKPHBATHMETECH YOPHHM
HANLOTOM ).

SaiiicauMe 0DHABA XiMiUHI DepeTBOPEHHA B
IARPHTHX OOCYAWEAX., PesyiIsTaTE Zocaigis
OVAYTE IHIMUMHA. 3BAKHEBINE 3AKPHTI DOCYIHHHA
3 PEIOBMHAMH IO 1 ODicod KOMKHOTO EKCIepHMeH-
TV, BHABHMO, OO0 CYMAPHI MOcd DEYOSUH Y
pesyabvmami peakyiic He sainwemses. Biamosig-
HY rinoTeay sHCI0OEHE ¥ 1748 p. pocifcrrmi yae-
uuit M. B. Jlomorocos, as 1756 p. nigreepans 11,
NpOBIBmMH cepiio XiMmiummx exconepumenTtis. He
HAOYH Opo BigrpaTra JloMomocoBa, AEATOTIY-
HOT'O BUCHOBEY TiHmos v 1739 p. dpasoyserni
yvueHENH A.-JI. JIaBvasne.

Jlomorocos 1 Jlapyasee BigRpUOIN sakor 30epe-
MEHHA MOCL PELOSUH THO vdc rimivnol peaxuii.
Horo hopMyTomoTs Tax:

MACA PEYOEHH, N0 BCTYNHIN E XIMIYHY peaxiii, JOpIEHHE
maci pevoBHH, AKi yrEOpHIHCH B pesyasTari pearuii.

IogcEEMO, 90MY MACH DODEXY 1 Opo:apeHol

Mifi BiEpISEATECA Bl MAC manepy 1 miml go ii
HATPIBAHHS.

113



AHTYaH-Nlopad llaeyaske
{(1743—1794)

BHAaTHHA (QpaHyy3sKHA XiMIH, OQHH i3
BACHOBHHKIBE HAyNOBOT XiMii. Akagemix NapHIk-
KOI aKagemii HayK. 3anoyYaTHYBEEB HiNbHICHI
(TOMRI} METOgQHW JOCRIgMEeHHA B XiMmii. ExcrmepM-
MEHTANLEHD BMIHEYHE CHTa4 MoBiTpA | Joeis, wo
FOPIHHA — UE PEaHLIA PEYOBHMHH 3 KHCHEM, 8
Boga =— cnoayRka ligporedy 3 OKCHIEHOM
(1774—1777). Chnas nepwy TabavyiD NPOCTHE
pevosHH (1788), 3anponoHyBaBWH $EKTHYHD
KNacHpiNELIKn XIMIMHHX BTeMeRTIBE. HeaanemHo
gig M. B. lomoroCcoBa BigRpHB 3aKoH 30epemen-
HA MACH DEYNOBHH N Yac XiMivHol pea ki,

¥ mponmeci ropiHHA PEYOBEHH — KOMIOHEHTIR
nanepy — Depe y9acThE KHCEHE, AKHH € B DoBITPL
(mamn. 51, a). IIig gac pearoii KpiM TEEDIHEX pedo-
BMH DONENY YTEOPIIOTECA BYTIeRHCAHIl ras i
Boga (¥ suraagl naps). 111 o8l peYoBRHEN DOTpAT-
MAKTE ¥ DOBITPA 1 poscioioreea. Ookineks Ixaa
CYMAPHA MACA DEPEBHITVE MACY KHCHIO, TO MACA
IOIETY SaBiIH Dy e MeHIIon 34 MACY HATIEPY.

Ilpm HarpiBaEHl Mifl KHECEHE DOBITPA &CIOJY-

Man. 51. qaeThCA» 3 Hew (Man. 51, 6). Merar ooctymoso
s:f:::u NEPETEOPIDETECA HA PEYOBHHY YOPHOTO KOALOPY
nanepy (a) (11 ximigma dgopeyna — Cul, a #azsa —
i Migi (6] EyvopyM(Il) oxcng). Tomy mMaca opogyKTyY peak-
3 KHCHEM 111 BEARIACTECA OLILIION 38 MAaCcy Migi.

Ay, »00;

{

Cul

(]
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Man. 52.
Docnig i3
NigreepoAeHHA
IAKOHY
NowmoHoCcoBa —
lNasya3ke:

& — NoYaroK
Aocniny;

§ — FABEpIIEH-
HA gocnigy

Ximiuae piEEAHEAS. JATATLHA MACa PEUOBHH
mim gac ximigrol peaxilil #e AMIHIOETRCA BHACTI-
OOK TOro, MO amMoMl YisiiHUX edeMeéHmis He
BUHUKAOME | He Hukamms. KITeRICTE ATOMIRE
KOMKHOTO EIeMEHTA A0 peAKIL J0piBHIE RiThKO-
cTi Horo ATOMIB micasa peaxnii. Ha me BxasyoTs
CXEMH PEAKILH, HABEJEHL HA DOYATHY DAPArpa-
tha. 3aMIEHMO B HIX CTPiTKN Mix JiBEMY 1 mpa-
BIMH JACTHHAMH HA 3HAKHE piEHOCTIL:

8 + O, = B0y
CaC0, = Ca0 + CO,T.

Taxi sADHCH HASHBAKTE XiMHIYHUMU PIGHIH-
HAMLL.

Ximiune pisannan — we sanuc ximiunol pearoii sa ronomoroo
dropmya pearentis i npogysris, arui sinnosinae saxkony sbepe-
SEeHHS MACH PEYOBHH.

Cxemu SATATLOX PEAKINH HE Y3rOMMEYIOTRCH 13
saxomoM Jlomonocosa — Jlasyasne. e, manpn-
KJIAN, CTOCYETECH CXEMH pPeaknii yTeopeHHSA
BOOH i BOJHED 1 KHCHID:

H, + 0, % H,0.

B o0ox YacTHHAX CXEMH MICTHTECH OJHAKOBA
KinkKiCcTE aTomis ligporeny, ane pisHA Kik-
KioTE aToMiB ORCHTEHY.

ITepeTEopAMO OO CXeMY HA XiMmiune pisHam-
uHa. [aa roro mobd y opasid gactmrl Gymo
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oBa aroMy ORCHreHy, NOCTABMMO IEped hopy-
mo10 BogH koetigienT 2:

H, + 0, & 2I,0.

Tenep aronmis [Ngporeny B Opasil 4acTHHL CTATO
gorupH. [lob raka caMa kinekicTs aromis igpo-
reny Oyma 1 B miBif 9acTHHI, SATHINEMO OEPET
thopuynow sogum woedimierr 2. OrpEMyeMo
XiMiuHee pIBHAHHEA:

2H, + 0, = 2H,0.

Orae, mob DepeTBOPHTH CXeMy peaxmil =Ha
XiMiuee piBHAHHA, DOTPIOHO IICTABHTH KiTBEKO-
CTl ATOMIB KOMHHOTO &XeMeHTA V JiBill 1 opasif
JACTHHAX CXeMy, nigibparm (v pasi meobxigmo-
cTi) RoeimierT 08 KoMXEOL PEYOBRER, 3aTHCA -
TH IX nepeg xiMmignnme GopuyIaMe i saMiagaTe
CTPLIKY HA 3HAK PIBEHOCTI.

Momaneo, XTOCE 1s BaC CKIANE TAKE PIBHAHHEST:
4H, + 20, = 4H,0. ¥ aromy miEa 1 Opasa 4acTH-
HH MiCTATE OJHAKOBL KLTEKOCTL ATOMIE KOMHOTO
BIEMEHTA, A6 BCl KoediIieHTH MOYKHA SMEHIIH-
TH, noglrasme Ha 2. e i caig apobaTa.

BMPABA. MepeteopuTH cxemy peakuil Al + HoS0, —» Al.(S04)y + HET Ha
ximivyHe piBHAHHA.

Poze’'s3aHHq

Y miBiE wacTHHI cxeMH peakiil MICTHTECA OZHH ATOM ATmnMi-
Hil, & B OpaBiif — OBa. 3anuimeMo nepej (popMyI0K MEeTATY Koe-
ipimienT 2:

2A1 + H,80, — Als(80,); + H,l.

Aronmis Cynwthypy oDpasopyd Big crpinxm sTpudl Ginbime, Him
misopyd. IlocTasuMo B TiBY 9ACTHHY CXEMH Teper opMyIIon CIIo-
ayen Cynsdypy KoedinierT 3:
2A1 + 3H,80, —» Al(SO,), + H,T.

Temep v JiBif gacTHH] KiTekKicTe aToMis ligporeny sflasmunacs
Oo mecTH (3 + 2 = §), A B OpaBill 4ACTAH] TAKMX ATOMIE JIHIOIE IBA.
Mot ix i copasa Oyono MicTs, JaORMeMo Oeped (GopMyIokn BOIHID
roethimienT 3:

2Al + 3H,80, —» Al,(S0,); + 3H,T.



SICTABNMO KiTEKOCTL ATOMIB OHCHIeHY B 000X YACTHHAX CXEMH.
Bonn ograrosi: 3 -4 =4 + 3, 3amigweMo cTPLIKY Ha sHAK piBHOoCTI

H OTPEMYEMO XiMiUHe DIBHAHEA:

24l + 3H,80, = Al(S0), + 3H,T.

BUCHOBHKH

Ximiymi peakuil 3amHCYHOTE 34 JOIOMOTO0

CEEM pearmii 1 XiMiuAnX piBHAHE.

Cxema pearuii MicTHETE (POPMYIH peareHTiE i
NPOIYETIE, 4 XiMigne pisnaaas saedianmoro —

me ¥ koefimienTH.

XiMmigHe pIBHAHAEA Y3MEEYETECH i3 3AKOHOM
slepemeHHEA MacH pedoBHH JloMmomocoBa —
Jlapyaske: Maca pedoBHH, IN0 BOTYIHIN B Xiniyg-
HY pPEAKIiN, JopiEHIOE Macl pedoBHH, SKi YTBO-

PHIECA B pe3yILTATI pearmil.

ATOMH XiMIi9HHX ¢ICMEHTIE Mg 9aC¢ XiMiTHAX

PeaRIiH He BHHHKEAIOTE 1 HE SHHEAIOTE.

2

138 YumM eigpisHAETLEA XiMIYHE pIBHAHHA BIO CXEMH peaHuil?
140. Jonuuwite npanywedi koediwieH™ B XiMivHKX pIBHAHHAX:

a) 2B + 5 L B.S,;
Li.O + 2HBr = LIBr + H,0;
6) Al + HCl = 2AICI, + H,T;
AHNO, £ NOST + 0,1 + H0.
141 . Nepeteopite Ha xiMivHI pIBHAHHA TaKI cXeMH peaHLii:
a) CriOH), 5 Cry0y + H0;
Ma + Hy0 — NaOH + H,T;
&) LiH + Hy0 — LIOH + H,T
Ba(OH), + P,0; —» Bay(PO,), + H,0.

142 Cxnaglte dopmynd NpoaykTie peakuli | signosigdl ximivHi pis-

HAHHH:

al Al + Fy -5 ...
Ca+0g->...;
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6) FeQ + Al -5 Fe + AL..O...;
AlBry + Cl; — AICL.. + Bry.
143. SamicTe Hpanok 3anyWite GopMynd NPoOcTHX pevosKH | cHnagim
XiMivHI plBHAHHRA:

a)... + ... 5 PClg;
oo ¥ o 2 B0
6) ... + ... o HCL:
GeEnBBRy
BiabmiTe Ao yBary, Wo Gop | ByrieUs cHAaQsoTeea 3 atomie, drop,
Xop, BoAeHb | KHCEHb — |3 ABOXETOMHMXE Moneryn, 8 docdop (GlnKMiK) —
i3 YOTHPLOXATOMHMWY MONEKYN.
144 MpoHoMeHdTYRTe QO0ATHOBI NO3HEYHKM B cXemMax pedauiid | chnagit
BignosigHi ®imivHl piBHAHHRA:
a) AgCl 1% Ag + CLT;
Fe,0s + C £ Fe + CO,T;
6) Ny + Hy 555 NH
Na,CO., + Ca(OH), - CaCO . + NaOH.

145. Axy Macy HeraweHoro sanHa Gyao gobyTo NpH TRMBANOMY NpoOMEpo-
BAHHI 25 r HpeAgM, axWo KpiM BanHa yTeopyioca 11 r Byrnekuenoro

rasy’?

[obyBaHHA KUCHIO

MaTtepian naparpada gonomome Bam:

¥ nopiBHATH METOAM J0OYEAHHA KMCHIO ¥ NpoMHCIo-
gocTi | naGopaTtopil ;

¥ F'acyBartH, WO TaKe DeaHLin posknagy:

¥ 3posymiTH ocobnuBocTi cnocotie 36MPaHHA KHCHID,
pofyroro nig 4ac gocniny.

Bigrpurra EucE. KrEceds OVE BiGKpETHH ¥
apyri noxosEEi XVIII cr. KiThkoMa BYEHHMH
pizEnx Kpalin. [lepmum meil ras qodye mMBench-
rni ximix K.-B. lleexe 8 1772 p., a gepes gBa
POKH, HE 3JHAIOYH OP0 JOCTiTH DoOepesHuKa, —



Man. 53.
BHABNEHHA
KMCHH:

8 — Mespinva
CKiNKa

Ha NoBiTPi;

§ — cnanaxy-
BAHHA CHINKH
B HHCHI

aurmidceEUA ximix [Ta. Ilpictni. ¥ 1775 p.
thparoyseruri yuenni A.-JI. Jasyasee gocaigns
KHCEeHE 1 JaB HOMY HAZBY OXVEEN.

Encern: MOKHEA BHABUTH 34 JOMOMOTO JHEBPi-
waol criokE., Bumimena B DoCcVIHEY 13 OHM
rasoM, BOHA ACKPABO cOATaxye (Mad. 53).

HoDyBaHHA EHCHI0O B NpoMHcaosoeTi., Hesn-
YEPIHEM HepeIoM EHcHI € nobirpa. Hlod
A00YTH 3 HEOTO KHCEHE, Tpeda BIIoKpeMHUTH OeH
ras Big asoTy Ta immux razis. Ha Taxis inel r'pyn-
TYETECH OPOMHCIOEHHE MeTod fo0yBAHHA KHCHIO.
Horo PEATLIVIOTE, BEEEOPHCTOEVEIIH CHOEIIATLEY,
OOCHTE TPOMIiaAEY anapatypy. CnogaTey mosiTpsa
CHIALHO OXOMOERYIOTE 40 TepeTBOPeHHEA foro HA
plouay. [Horiv TeMoepaTypy 3plAsReH0r0 TOBITPA
NOCTYIOBRD MIBHITYIOTE. [lepmanM is Aroro mowus-
HAE BHLIATHCA FA3 A30T (TEMOEpPATYPA KHINHHEA
pigkoro asory cTanosAETs —196 “C). Pigura, mo
SATHIIAETECA, NOCTYOOBO 30ATAYYETECA HA
KHCEHE (TeMOepaTypa kunimes kncaEm —183 °C).

Pignmil KHCEHE TPAHCOOPTYHITE ¥ CHOEOiATE-
HUX CTAJIEBHX PEIEPEYAPAX, OO0 MAKTE ODOABIAHI
CTIHKH, Mi3 AKHMH CTEODPEHO BAKYYM (718
eheRTEERO] Tenaoizonanii). 'asyearEM KECHEM
HAMOBHIDIOTE I BHCOEHM THCKOM DATOHM; IX
thapiyvIoTE ¥ OIAKHTHEREE KoIp (Man. H4).

HodyeagEa EHcHI0O B Jadfopartopil. Kecesn
aobyBawTs v aabopatopii, agificHIONYM IeBHL
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Man. 54.
BanoH
i3 KHCHEM

Man. 55.
AoSyeaHHA
HMCHIKD
HarpiBadHamM
mepxypialll)
OHCHOY

zw. IlpicTx goyE KHCEHE 31 COONYVKH, HASEA
arol — meprypii(ll} oxcen. ¥uennil Harpisas
COOJVEY 34 JOIOMOTON CHEIAHOI JiHSH, SAKA
(POKVCYBATLA CORAYHE CBITI0 HA PEYOBHH].

¥ cyuaCHOMY BEHEOHAHHIL OeH Jocaiy sobpasce-
HO HA MATOHKY 23, JLOBTHH DOpOIIOE MepEy-
piin(Il) oxcugy' Oig 4ac HATPIBAHHS DEPEeTBOPID-
ETRCHA HA PTYTE I KHCEHE. PTYTE BHALIAETECS B
Tag0IOIi0HOMY CTAH] H KOHISHCVETRECA HA CTiH-
KaX OpobipKE ¥ BUrIAfl cplinfacTHEX Kpanelb.
KHCeHE HAKONHYYETHCA B JApPyrid npobipoi (i
OONePeTHLD SAO0EHIONTE BOI0I0).

XimiuHe PIBEAHHA OIEl peakmii:

2Hg0 < 2Hg + 0,7,

PTyTh /‘ Kucens ——
\g

{ Meprypi#{ll)

& okcug

Huri metrox IlpicTtii He BEROPHCTOBYIOTE
Yepes TORCHYHICTE napis pryTi. Kucens gobysa-
HTE 34 OOOMOTOI IHIMHX PEAKIIH, DogibHnx 10
IMOEED poaraaayTol. BoEr, AK npasmao, Bigby-
BATLCA IPH HATPIBAHHI.

¥ faraTeox xiMigHWx Haseax, ARl crIamaOTRCH i3 XROX cHiB, BigMi-
HIETRCA JHIOS IPYTe CIO0R0.
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Pearuii, nix wac axnx iz ogpiel pedosnEl yTEOPHETHCH ELIbBKA
IHIIHX, HASHEAITH PEARYIAMU pPosKkiady.

HIna podyEaHHEHA KACHIO B JdadopaTopil Ha#-
YACTINIE BHEROPHCTORYIOTE TAK]L OKCHreHOBMICHL

CIIOMYKH!
* KamiE nepmaETaHar KMn0O, (mobyrosa
HAGEA — MAPTaHOIBKA; BOJHHH PpPO3YHH

PEUOBMHN € el mpiRyITaM 3ac0bon )
2ZKMnO, < E,Mn0O, + MnQ, + 0,T;

» pamid xgopar KCIO, (iHma massa — bepro-
JIETOBA CilIh, HA YECTE (PPARIYERROTO XiMika
riEOg XVIII — nouatry XIX cr. K. JI. Bep-
TOJLIE)

i, Wnlls
2KCl0; = ZKCI+ 30, .
IMMob poskaay KATIA XJI0PATY BiAOVBEABCH 3 BHI1L-
NEHHAM KEACHIO, O0 COONVEH JOTAI0TE HEBRIHKY
KinekleTE Manrau(lV) oxcagy MnQ, (oo ximigay
(hopMyny 3aOHCAHO HAJ 3IHAKOM PIEHOCTL B
XiMiumomy pisEannEi)'.

Peuopuny, ara cnpuuynane nepedir peapnii ado npucropioe ii,
SAMHITAKYHCE Hican pearnil He3MiHHOI0, HASUBAIOTE KiMmaii-
samopomn”.

Manras(IV) oxkcug ¥ poal EATATIZATOPA BEHEO-
PHCTOBYIOTE TAKOM OpH JolyBaHH] KHCHIO i3
BOZHOTO POSYHHY rigporen meporcEzy H,0,
(iEma \HASBA — ODepeRHc BogHI). Axmo ¥y moe#
POSYHH I0JATH HEBEIHKY KINBKRICTE yKARAHOI
cooaykE Mamramy, conocrepiraTEMemMo imTem-
CHEHE BEAILTEHHEA KECcHID . Peannia sigiyveacTs-
CfI GTITHO 5 piIEHAHHAM

My
2H.0. = 2H.0+ 0.T.

! Apmo cooayey Magragy He gofasmaTd, sigfveacTees inma peariis.
7 Tepain DoXOIETE Bl rpensroro elosa katalysis — pyfioveauma.
 TMigporen nepokeE] G663 EATATIZATODA POAKIANASTECH IVHE MOBLILHGO.
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3GupaHHA
HMCHHD:

& — BHTHCHEH-
HAM BOOH;

§ = BHTHCHEH-
HAM NOBITPA

122

KuceEs MOMHEA JOOVTH pOSKIAIOM HATPIH
uirpary NaNQ; abo xamiit girpary KNO,. Ii coo-
IVEH OiJ 4aC HATPIEAHHSA CIIOYATKY [IIABIATECH,
A OOTIM POSKJIATANTECH:

NaNQ, 5 NaNQ, + 0,T:

ENO,; 5 ENO. + 0.7,

P [lepersopiTh cxemMu peakmiil #Ha ximiumi pis-
HAHHA.

BigomocTi opo Te, AK MOYRHA J0DYTH KHCEHE ¥
nabopaTopil, Y3ATANEHIOE CXEMA .

Cxema 5
Jlafoparopoi MeToH Jo0YEANES KHCHIO
NaNOy, KNO,g H,0,
5“‘&_&5 Mok,
g e
£ £, Muid
._____.-"'?’ ‘“H-R z
EMnQ, KCIO,

Coocodx z0npasns kacHio. Ha mamorrax 351
56, o mokasaEo, Sk IOMPATE KHCEHL, BHTHC-
EVIOTH HEM BOZY i3 mocyaaen. e sgaeTnon apo-
fuTH, 00 KHCEHE POFUYHHAETLRCH ¥ BOOL OViEKe
canafxo. Si6paEnil TAKIM coocoBoM rad MiICTHTE
AOMITIKY BOSHOL AP,

It coocid 30EpAHHSA KHCHE) NONATAE ¥
BHTHCHEHHI HEM OoBiTpa is nocyaman,. Ookinh-




1486,

147,
148,

149
150.

151,

KH EHCEHLB TPOXH BAMCUHI 54 DoBiTpa, npodipry
abo roorfy poaMIIYIOTE JOHHSY JHOM 1 HAKPHEA-
HOTE CRITHOI0 IIACTHHEOR A00 MIMATROM KADPTO-
HY 90 ILTACTHEY (mMan. 56, 4).

BUCHOBHKH

Encens Gyao sigkparo sanpukiam XVIIIT er.
KiILKOM:A BYCHHEMH.

Excens Jo0yEAOTE ¥ OPOMHECIOEOCTI 3 mDoBiT-
pfa, a4 B zafopaTopil — s3a JOMOMOTON PeaRIi
POSKJIATY TEAKNE ORCHATCHOEMICHHE CIIOTYE.

Peakuil, mig Yac AKMX 3 OJHicI pedoBHHH
YTEOPHETECE IMOHAHMEeHIOIe ABl, HASHBAKTE
PeARLILAMH pOSKIATY.

¥ mafopaTopil KEceHE:R 30HpPAIOTE EHTHCHEH-

HAM i3 DOCYIHHH BOJTH a0 MOBiTpA.

Ax godyBAKTE KHHEBHb ¥ NpoMKcnoeocT? Homy, HE BaWY AYMHY, AN
UbOro He BUKOPUETOBYIOTE HANIA NnepMaHradar, rigpored nepokeua?
Ari peakyll HA3WBEAWTE PEAKLIAMWA PO3KNAAYT

MepeTeopiTh HA XiMi4HI pIBHAHHA cXemMW peakuii, nig Yac AxMY yTEO-
PHETHEH KMCEHB:

a) Ag.0 L Ag + 0,7,
MnyOq -5 MnO, + 0,1
6) Cu(NOsl, > Cuo + NOLT + 0,1

AgCO, B ag + 0ot + 0T
Lo Tane Karanisatop?
AHMMK cNocoBaMK MOMHE 36MPATH HHEeHb Nig 4ac Roro gobyBaHH:A
B natopatopii? Ha KMy GisHYMHKME BNACTMBOCTAX HUCHIO FPYHTYETRCH
HOMHKMA chnocie? B akowy pasi Bi3yanbHo He MOMHA BCTAHOBMTM
MOMEHT, KONK NOCYQMHa NOBHICTI 3aN0BEHEHE HUCHEM?
Ha manioHky 57 sadikcoBado MoMEHT posknagy Ginol Teepgol pedvo-
BHHW — Hagmii Hitpaty Cd{MNOs). YBamHO po3rnfHLETE MANKHOK |
OnMLWIiTh, Wo sinGyBaETLCA Nig Yac peakull. Homy cnanaxye Hesploya
cHinka? Cknagite BignosigHe xiMiuHe piBHAHHA.
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—NO3

OAEpeB AHA CHINHE

Cd{NOy)z

Man. 57.
PoaknagaHHA
PEMOBHHM

nig 4ac HarpiBaHHA

152. Macosa JactHa OHCMreHy B SanMWKy NicnA HArpiBaHHR Kanii Hirpaty
KNO5 cTaHoeuna 40 %. Y4 NoBHICTIO POSKNANAEH LA enonyKa?

153 Nigromyiite 3a mareplanamy 3 IHTepHeTY KopoTHl noslgoMneHHRA
npo HaykKoei 3nobyThH xXiMmikie H.-B. Weene, Q. Mpietni Ta
K. M. bepronne.

[MPARKTUHHA POBOTA N= 4

[JobyBaHHA KMCHIO, 30MpaHHA
i foBeeHHA HOro HAaABHOCTI

Ilepeny BUEOHAHHAM pobDOTH VYEBAXMHO NOPOUYHTAlTE

npaeuaa podoTH i DeenerH B XiMmivHomy wabimeTi (c. 17,
28).

EBydeme ofepescHumu 3 802HEM.

Crnagpanua npriaaxy. Ilpanang ana godveBaEHA rasy
CHIAAETRECA 13 NpobipKHE TA rYMOEOL OPODKH 3 OTEOPOM, V
AKWII BeTABNeHA TPYDHA (I HASHEAWTE IAas0BLABITHON).
AbepiTe Horo (Man. 58). [Ind 0koTo MITEEO BARPHITTE IPO-
Dipky ODpobKoW 2 razoblneigHOK TPyOHOK, HIOH BEpY-
uyrud npodky. He qoxnanailiTe HAAMIpHEX 2yCHIL, 1100
He TPIicHYI0 CEI0.

Ilepeeipka mMpHIAOY HA FepMeTHUYHICTE. ¥ HEBEIHHY
CHJIAHKEY HAMHHATE BOOH IO DOJOBHHH II oD’emy. KiHens
rasoeiaeigHEOI TPYDKH 3aHYPTE ¥V BOIY 1 airpifiTe npobipry
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Man. 58. Man. 59. Man. &0.
Mpunag MepeeipHa npunagy AobysaHun
Ana AoGyBaHHA rasy HA MEPMETHYHICTL HHCHIO

pyroo (Max. 59). Axmo 3'emgHaEEA TpodipkH, OpoDKH 1
TPVOKH FepMeTHYHL, TO 34 KITLKA CEKVH] i3 TPYOKHE BHXO-
IRTHMYTE OVIeEDAIER DoeiTpda. (O0'eM DYIB-AKOrO TAZY
OpH DiABMIIEHHI TEMIIEPATYPH 3pocTae. ) Ko noeiTpa 2
TpYOKH He BHIINAETECH, POS e fHANTE YACTHHE OPHIALY,
a noTiM 3HoBRY 2’enHaliTe Ix. MosBEa saMiEAaTH OpobipEy
abo npofky 2 razoeigeinHoN TPYDKOK HA IHIM] — OLIBmO-
ro Td MeHII0I'o po3Mipy.

HNobyeamana i z0EpasEa EHcHIO. PosbepiTs OpHIaf.
Hanmiire v opobipry (o 1/4—1/3 ii ob’emy) pozumn
riIpored NepoRCHAY 1 TomaliTe X0 HEOTO TPOXH OOPOLIEY
maHradg(IV) okcuny. Mo coocrepiraeTe? Oxpazy sakprii-
Te NpobipKy OpodEOK 3 FAZ0BINBINHOK TPYOKOK, IIOCTAR-
Te ¥ IITATHE A4 npobipok’, a Kimens 1pydkE onyeTiTe g0
IHa iHmol npobiprn (Man. 60).

BRABIeEHA KHCHI0. SATANITE COAPTIBKY YH CVXe [HaJNb-
He, OIANANITE Bl DOAVM A JOETY AepPeB AHY CHINKY 1
OpHraciTe ii (AK Oe BH podHTe i3 cipEEKOM), 100 BEOHA
IeiEe HeEpina. 4a JOoODOMOrOK CHITKH JoBeIiTh, IO
2i0paHAi ras — KHUCEHE.

! Afio sappimiTe npofipky BEPTEEATLHO B NafopaTopHOMY IITATHEL 3a
AOIOMOTON JANKH,
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Ilo zaBepiIeHH] eKCOEPEMEHTY HOMACiTE CHINKY, poabe-
piTe ODpHIAXN, BHAHRHTe BMicT OpodipHH B CHeialNBHY
NOCYIHHY i BHMHEHITEe OPODipEY.

Hasem eramie pobDoTH, cOOCTepe:#eHHA, BHCHOBKH, A
TAKO¥ PIBEHAHHA peaknil posKIALyV IiIpOTeH IepOHCHIY
BANANIITE ¥V TADMHIT0;

Haasa erany poborn Cnocrepeixenna Bucmonix

Pinmapna pearmii;

?

154 o sigbyeatimeTses i3 Hespinyow cKinkKow, akwo npobipka Gyne
3AN0BHEHA KUCHEM YaCTHOBO?
155, AK MOKHE BUOANKWTH 3IGPEHHA KMCeHb 13 NpobipHKM?

~

HaTtanitTvyHa AiA pe4Y0BMH, AKI MICTATHCA B OBOYax i M ACI,
Ha pOo3Knag rigporeH NnepoKcHay

(TD.EMP.LIJH I EKCMEPHMMEHT

BUHOHAEBWW NpaKTHYHy poboty N 4, BW nepecBifYMNKeE ¥ TOMY, WO
madraH{l\V) oHcKg & KatanisatTopom posknaay rigpored nepokcuay. Mpo-
NOHYEMO BEM NEPEBIPUTH, YH MICTATECH B 0BOYEX | M'ACI pPEYOBMHK, AKI
THHOM HATENISYIOTE W0 peakuin.

MigroTyidTe HEBENKWK] WMATOUYKH CBIMKY oBOMIB (KapTonnl, MOpHEW,
Byp#KE, YOpHOT peibKK, KHOpeHA CcenepM Tolwo), 8 TakoM M'aca. HaHe-
ciTh HA HOXMHKUN WIMATOYOK No 2—23 Kpanni po3vuHy rigpored nepoxcK-
oy (ued po3ywH mMosHa npradatd B anredi). Wo cnoetepiraere? Ha
AHOMY 3PE3KY (3pA3HAN) HHCeHb BMAINAETECA HARGINbLW IHTEHCHBHO?

MNpoBeniTe TaKHA camHi eKCNepMMEHT |3 BilBapeHUMK LWMATOMHEMM
oBoMiB | M'Aca. 44 cnocTepiraeTe BMALNEHHS rasy? AHWo Hi, To YoMy, Ha

(aw ¥ AyMHY, OTPHMAHD [HIWKA pesyneTar? J)
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XiMiYHi BNacTUBOCTi KUCHIO:
peaKuil 3 NPOCTUMH
pe4yoBuHaMu. OKcuau

MaTepian naparpada gonoMome Bam:

¥ oUiHKMTH 308THIETE KWMCHIO BCTYNaTH B peaull 3
METANEMW | HEMETANAMMK;

P F'AcyBat, WO TaHe peakuis cnonydedHs | skl cno-
NYHH HASHBEKTE OKCHIEMK;

¥ HaBuYWTHCH cHNaJaTH GopmMynK okcHals | HazKMBaTH
LW ENOAYHM.

Himiual BAACTHBOCTL HodHOLI PEYMOBMHN BH-
ABRIAITECA B XIMIYHNX peakmiax 3a I yIacTo.

Kucess — oIHH i3 HAHAKTHEHIINHX HEMETA-
miE. ANe 33 SBEYAHHNX YVMOB Big pearye s Heba-
FATEMA PEIOBMHAME. Horo pearmifina 50aTHICTE
iCTOTHO 3POCTAE 3 DiABHMEEEAM TEMIEPaATYPH.

Peaknii KHCHI 3 DPOCTHMH PeYOBHHAMH,.
Kncenr szacMogic (AK OPpABRIO0 — IPHE HATPIBAH-
Hi) 8 OineITicTH) HemeTATIE 1 Maifxe 3 veima
MEeTATAMH,

Peaxuyia 3 eyzaeyem (eyziaaam). Bigono, oo
BYTLLIA, HATPITE HA DOBITPL A0 BHCOKOL TEMOEpa-
TYpH, saropacTeea. e ceigunte opo nepebir
xiMigEol peaROil pETOERHEHE 3 KECHEM.

OcHOBHEEM OpPOSVETOM STOPSAHHS BYTLLIA €
pyrnexkncani raz CO,. Byrinaa — cymim
baraTeox pedoBRH. Macosa uactea Kapbomy B
HeoMy nDepesnoiyve 30 % . Beamxamogn, mo Byrin-
A CRIATAETRCA Tuine 3 aroMis Hapbony, mamm-
IeMo Blgnosigne xiMiune plBHAHEM:

C + 0, = CO,.

ByroeEMon®El Tas MOME MICTHTH ZoMIimTIRy
QANHOTD Ta3y — OPOSYVETY 1HOIOL pearmii:

2C + 0, = 2C0.
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IMTpocti peaoerEr Kapbony rpadiT 1 aamas (ix
VIATAILHESHA XiMIUHA HAGEA — BVIVIEOE) ESAEMO-
JiI0TE 13 KHCHEM TAK CAMO, K 1 BYTLIIM.

Pearuiro, g artii Gepyrs yUaeTh KidhRa pevoBuH, 4 VTEOPHETLC
0HA, HASHEANTE PEAKIIEN CROAYYEHNA.

Peaxyia 3 sodnem. Armo ras BogeHL, mo
VTEODPIETRCA HTin wac Bignosigsol pearnii =B
npodipol I BEXOAHTE ¥ HOBITPS Yepes TOHKY
ragoBiABiTEY TPYOEY, DiAOATHTH, TO EBiE ropi-
THME JEIE TOMITHEM DO0TyVM ' A, ETMHEM OpogyE-
ToM TAakol peaknil € soga. e momua noBecTH,
OOMICTHEINN HAD OOAYVM AM CEJASHY ILMACTHHEY.
Ha miil 3’ ARIATHMYTECH KPAOINHEKHE BOJH BHAC-
MAOK KOEIEHCAII] BOASHOL DapH.

P CrnagiTe piEHAHHA pEARTI] FrOPIHEA BOSHID.

Cymim BogHIO 3 MOBLTPAM A00 KECHEM IIDH Oig-
NAJTIBAEHL BHOVXAE.

Peaxyia i ciproo. Taxke xiMiuEe DepeTEODEH-
HA FEHCHIDE KOKHHHE, KOIH 3alale clpEHk;
cipka BXOZMTE 00 CHRIAZY TOTIBKH CipHHKA.
¥ aaboparopil peakmin KECHIO 13 cipRoi OTposo-
OATE ¥ BHTARHEIN maidi. Hepeasry HLITEKICTE
cipen (Mag. 61, a) HATPIBAKTE ¥ SATISHIE ToMKITL.
PeuoBMHA CIOYATKY OAABMTECH, A IOTiM ZAro-
PAETECHA BHACTIAOK BIACMOTIL 3 KICHEM IOBITDA
i rOpETE J8IE DOMITHEM ODIaKHTHHIM IOIYM SM
(man. 61, 7). 3'aBaAeTRCA PIZKHH ZATAX OpO-
OVETY PEAKIL — cipIHcToro rasy (OeH 3aIax MH
BIAYYBAEMO B MOMEHT SIATOPAHHSA cipEHEA).
Ximduma thopumyna cipumcroro rasy — 30,, a
PIBEAHHA pearmii —

8 + Op = 80,

Axmo nosEry i3 ciproio, Mo TOPUTE, TOMICTH-
TH B ODOCYOHHY 3 KHCHEM, TO CipKa ropiTEMe
ACKpaBimEM moxyM #aM (man. 61, ), 5ix Ha oo~
miTpi. e & spoaymino, 6o 4MCTHE KECEHE, HA BLg-
MIiHY BiJ DOBITPA, MICTHTE THUIOe Momeryan Og.



Man. 61.
Cipra (a)

Ta il ropiHHA
Ha noeiTpi (4)
H ¥ KHMCHI [8)

Man. 62.
Maruid (&)
Ta Horo roplHHA

Ha nosiTpd (6)

Pearxuyin 3 maznics. Panmime nom peanimim
BHEOPHCTOBYBATH (OTOTPpAGH OIA CTEOPEHES
MHETTEBOTND ODOTYHHODD OCEITISHEHESA (¢ MATHIEBN
COAMAX» } IiT wac (hoToHoMER. ¥ XiMigri# aabo-
paTopll BigDoBifEWHE A0CTiZ OpPOBOSATE TAK.
MeTaresEM TiEOeTOM DEPYTE MATHIERY CTPIURY 1
TiAOATIONTE Ha ODosiTpi. Marmiia ropute coimy-
go-Binuy noxyy aM (Man. 62). Bracrgox peak-
il yTROpHETECH Glna TEepIA PEYOBMHA — CIO-
avika Maruino a OxcHresEon.

P CruamiTe piBHAHEA peardii MATHIID 8 KUCHEM.

Peaxyia i3 sanizom. CHILHO posirpiTe aaniao
B UHCTOMY KHCHI ropETE. [ocTix 51 coamoBsassa
nesa abo CTATEBOL OPYENHEN € TyaEe eheRTHRM.
Ha npy:EHHED] 3aKpiOImoTE cipEnk (man. 63).
IloTiM Opy:RHHKY 3ATHCKYIOTE ¥ TalopaTopHHEX
munoax. CipHMK cOpAMOBYVIOTE TOUNBROI0 JOHHE-
3y 1 manamonTe. Komn monye's gocAaree npy-
FMHHEH, 11 Bigpasy OepEHOCATE ¥ CRIAHKEY 3 KHC-
Hed. JIHO DOCYAMHE 3A3TANErigER 3ACHOAKTE
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Man. 63.
lopiHHA
cTaneeol
NPYHHHKH
B HHCHI

IMAPOM MCKY, ol Ha CRI0 He DOTPATTHIN KpPa-
i posniaaslemors MeTany. [Ipy:HHHKA 3aropfac B
KHCHI, PO3KHIAIOYH icKpH Ha Bel DoxH (Oe Bara-
OVE OpOmec 3BAPIOBAHHA MeTATY ):

3Fe + 20, < Fe,0,.

DopMyTy OPOSVETY peaknii MoMHA samHcaTH
it Tax: Fel) - Fey,0,. Kpanma nisx gpoma xiniums-
MHA (opPMYyIAMH 03HAYAE, IO e HE CYMIII CIIo-
ayk MepyMy, 4 0IHa, IHINRITVATREA cIronyEa. 1T
NOITHPEHA HASEA — SAJ13HA OKAJTHHA.

Peaxyia 3 middw. Arimo garpisaTs Ba DoBITRL
MITHY APOTHHEEY a00 IIACTHHEY 3 OUHITEHOH 0
DANCKY OOBEpPXHEW, TO DoDaYHMO ODOCTYOOBY
aMiHY Ii TeMHO-9epBOHEOTD (+MITHOTO ) KOTROPY
Ha TeMHEO-CIpHH. TaKMHE KO P MAE OIIBKA CIIOJY-
kx Hynpyuy 3 OxcHErenoM, mo YTEOPIEETRECHA HA
MEeTAN] BHACILI0K Pearmil

2Cu + 0, = 2Cu0.

Orcugn. HpogyxraMe Boix peawmii, poaria-
HYTHX ¥ maparpati, € DiEapH] COOTYKHA eJIeMeH-
TiB 3 OKCHreHOM.

Croayey, yrBOpeHy 1B0MA e1eMeHTAME, oM 13 arnx € Oxen-
réH, HASHEAKOTE ORcULdoM.

Crnan MANME BC1X ORCHIIE BIMIOBITAEC SATATL"
uift hoprym E0,, v Axif ingexc m some Hady-
BATH 3EATeHE 1 abo 2.



KosrHuil 0KCHI MAE XiMITHY HASBY, A Jeail —
e i1 rpagumiitai, afo rpusianeai', Hasen (radm. 3).
HiniuaA HAREA OKCHIY CKIATACTLCH 18 JBEOX CIOB.
[lepmmAM cI0BOM € HASEA BiTIOBLAHOTO EJIEMEHTA,
A OPVIHM — CI0OBO ¢OECHI». AKIOo eleMeRT Mae
BMIHHY BANEHTHICTL, TO BiH MOEE YTBOPIOBATH
KiTEEA OKCHZIB. JpoayMino, oo IXHI HAIBH
MAIOTE Bigpiaaarnca. J[na nroro mels HA3RN eIe-
MEHNTA BEASVIOTE (083 BIZCTYOY) PHEMCRROID
ohpoio B IYERKAK SHAYEHHESA H0T0 BATEHTHOCTL B
oncEgl. [Iparaas Takol HASER cCOOIVER: Xpowi1IT)
OKCHT, (UETAETECH ¢+ XPOM-TPH-0KCHI# ).

Tafruya 3
PopMyaH i HASEE JeIKHX ORCHTID
Dopayaa Haana
TpagHIiina (TpHEiATEDA) xinriyma
COs ByrnoxmEcoad ras KapGom(IV) oxcEn
Cco Yanumii TAR Kapfom(Il) oxenmg
Ca0 Heramene nanmo Kannmifi oremy

¥V ximiummx HAIBAX OKCHIIE BiAMIiHOETRCT
MHIOE APY¥Te CI0B0: MartHid oxcuzy, tepyna(ILl)
OHCHIOM.

Hemo ereMerT BUABIAE SMIiEHY BATEHTHICTE,
TO OKCHJ, ¥ AKOMY 3HAYEHHA BATEHTHOCTL IBOTO
EMEMEHTA € I HBOID MAKCHMANEHEAM, HAZMBA-
0TH BHEOTEM . Bumai oxeng Kapbory — coonyea
a thopaymom CO5.

EHcens — Ximigao arTHEHA pedoemHa. Bin
B3ACMOTIE 3 DiasmicTio npocTax pegosnH. po-
IYVKTAMH TAKHX PEAKLId € CNOIYEHE eIeMeHTIE 3
OECHTeHOM — ORCHIH.

Pearmil, BHACTITOR AKHX i3 RIIRKOX PeYoBHH
YTEOPIOETECS OIHA, HAZHEBAIOTE PEARTIAME CII0-
Ty IeHHA,

1 3
Crnopo DOXOAHTE Big garEHckroro trivialis — serve o,



?

156. HumM plaHaTeen peakyli cnonyv4edHa | posknagy?

157. Buoepite cepen HaseneHux dopmMyn Ti, Wo BignoeiggaoTe okcHaam: Oa.
NaOH, H,0, HCI, 1,05, BaO.

158. BeraHogite BignosigHicTs:

dopmMyna oKCHIY Haapa oxcway
1) FeO; a) cepym(lll) okeup;
2) Fe,04; &) cepym(ll, 1) okewun;
3) Fea0y; B} bepym{ll) orcua.

159_aite ximiuHi HaseW oxcHgam iz TakumK dopmynamin: NO, Ti0s,
Cu,0, Cl,04, V,0g Cr0, 3Bamre Ha Te, Wo eneMedTH, Akl yTBOPIIOTE
Ui oKCHMOW, MAKTE 3MIHHY BENEHTHICTE.

160. 3anuwite dopmynd nmomaym{lV) oxkexay, xpom(lll} ooy, xnop(l)
orcHay, ocmiR(VIL oHeKay.

161, Jonuwite GopmMynd NpocTHY PeYoBKH Y cxemax peaduli | eknapite
ximMivHl plBHAHHA:

a)... + ... —» NO; B) vee 4 oo = AlDg;
6)... + ... =+ Cal; Moo+ oo = LI0.

162. Hazgite voi MOMNKB] 3HAYEHHA IHAeHeY N Y 38ransHif doprayni oHoM-
ale E.O. anwo: a)m=1:8)m=2.

163, OGuMeniTe MacoBy YacTHy OKcureHy B Gop oreHA.

164. el KondK 3anoBHKAK KMcHeM. B ogHiR Kondl cnankunK Mardii, yaaTtHi
B HAONWLIKY, 8 B iHWIW — HaonWWoK cipky. Nig 4ac ropiHis pevosMH
nocyqdHK 8yNKM repMeTHYHO 3aKpuTi. ¥ aKii KoAdi yTBOPMEGH BaKyyM?
Binnosink nosicHiTh.

XiMi4yHI BNacTUBOCTI KUCHIO:
peakuii 31 cKknagHuUMH
peyoBuHaMM. [pouecu
OKUCHEHHSA

MaTepian naparpada qonoMoMe BaM:

¥ OUIHMTH 308THICTL HHCHIO BCTYNAaTH B peaxuil 3
AeAHWMMH CHNaAHWMK PEYOBMHAaMM;

¥ MOpiBHATH NPOLECH FOpiHHA | OHMCHEHHS;

¥ 3'AcyBaTH YMOBM, HeoBSXigHi Ons ropiHHA peuo-
BHH, 8 TAHOH ONA NPMNMHEHHA LLOro NPoLecy.



Pearmil KHECHIO 31 CRIATHEMH PeT0BHHAMNH.
Kicenr Mode B3ACMOIIATH He JHINE 3 OpOCTH-
MH, A H 31 CKIaTHIMHE PeIOBHEAMHA. Tari pearmnil
BiAOVBAITECA, HATNPHEIAN, KOIH TOPHTE &TH-
IOBHH COHPT, ALESTOH, OPHpPOZHEEHE ras (Bim
CKIATAETRCH TEPEBAMHO 3 METAHY ) TOIIO.

Monexyna merany CH, micteTs aToMmn Kapbo-

my i Iigporeny, & MOJTeKYIA ETEIOBOID COHPTY
C:H,OH — me @ arom OwxcmEreny. Bracmimon

B3acMogil AKX PEYOBHH 13 KECHEM YTEODIOHTLCS
oxcEgn Kapiony i [Ngporeny — ByroexBcaIHEH
raz i Boja (B ra3yBaTOMY CTAHI):

CH, + 20, = CO, + 2H,0;
C,H,0H + 30, = 2C0, + 3H,0.

ITi oRCHAE BEAITANTECA TAKOM IPH CHATIOBARH]
OepEBHHN, HApTOOPOIVETLE, DAraThox IHmMHNX
OpPraHiYHEX PEYOBNH.

Tigporen cyaedgin, abo ciproBogeHL, — ras,
mo Mmae gopayay H,8. 3a sassHocT] KHCHID 4M
HATIHIOKY [OOBITPA BiH TOPHTE 3 YTBOPEHHAM
clpYHCTOrO TASY 1 BOOAHEOL DApPH:

H,8 + 0, - 80, + H,0.

P [IepereopiTe cxeMy peaknii Ha ximiume pis-
HAHH.

Kucens saacMogic 3 geaxnme okcEgasMa. Ilpo-
AVETAME TAKHX PEAKIIH € IHII1 OKCHAN, B AKHX
EMEMEHTH BHARITAIOTE BHITL SHAYEHHA BATEHTHO-
cTi, Hidx ¥ BHXIGHHUX coOoaykax. Haopmwrmanm,
YANHEH Ma3, BRAEMOJII0UH 3 KECHEM, IePeTROPIO-
ETLCA HA BYVIVIEKHECIHE raa:

2C0 + 0, = 2C0,.
lopimaa. Pearnil, posraaEyTi moid=Ho, a

TAKOME ¥ OONEPEeIHBEOMY maparpadi, cynposo-
IFRFIOTECA OTHAKOBEMY 30BHImMAEIMI etderTanMA.

Ximiuny pearuiio, mix wac axol spgianersen remaora i 3"as-
AAETHEH HOJIYM 5, HASHEAKTE ZOPIHHAM.
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Man. 64.
laciHHA
Nomyna a:

&8 — BOJ0H;

G — MiCKOM,;

8 — Byrne-
KMCNHM Fra3om

Man. 65.
BorHeracHWK

i Horo
BHHOPHCTAHHA

Aexpape nomyM’'s ayMoBTeHE CEITIHHAM pod-
MAPSHHX YACTOUOK PEYOBHH, K1 aropAmTe abo
YTEOPIIOTECA T Yac peariii.

s Toro mod ropiods peYoBHEHA 3aroplmacs,
HeobxigHl TaKl VMOBH!

* HASBHICTE KHCHIO (IOBiTpA);

* HATPIBAHHA PEYOBHHH A0 TEMIOEpDaTypH
CAMOIARMAREA (118 DEHIMHY BOHA CTAHO-
BUTE npubmmzmao 220 °C, cyxol gepesnHn
250—300 °C, syrinza — momag 600 °C).

Axmo He EHKOHYETECH Xoda O OJHA 3 YMOB, TO
ropiraa Be Bigbysaernca. e GepyTe Do yBarm
nix gac pofoTH 3 BOTHeHeDESIeYHIMHE PedoBHHA -
MH, 4 TAKOK OpPH TACIHHI IOREsE.

PeuoBnay abo OpegMeTH, N0 TOPATE, MOMHA
GATACHTH EBOJOK, 3ACHIOATH IiCKOM 4YH 38M-
e, HAKPHTH IX KOBIPOE UH COPAMYBATH HA
HHUX CTPYMIHE BYTISKHCIOND a3y (BiH BasRIHH
34 DOBITpA H He migTpEMye ropinmg) (man. 64).

¥ mafopaTopigx, Ha ODIOpHEMCTEAX 13 DiEH
MEeTON ERKOPHCTOEVIITE BOTHETACHIEY {Man. 63).

FaAVBAKAMO, 0 BOJOK HE MOJRHA TACHTH DeH-
auH, rac, HapTy. 1] pigaas 5e pOSURHANTECHT ¥



BOOL i, OVOIVYH JIermHEMHE 3a Hel, COIHBAINTE 1
NPOZOBARYIOTE TOPLTH, BATHOIANHCE ¥ KOHTAKTL
3 MOBiTpAM.

¥V meineHOMY XiMIdEOMY KabimeTi € Takl
NPOTHIINGKEHE] 3ac00H! BOTHETACHHE, KOBIpA,
ANMHAE 3 MiCKOM.

Oxncaenna. PegoBAHa, B3feMOOioTH 3 KHC-
HEM, BAZHAE OKLUCHEHHA, TOOTD SMIHETECH 38
VUACTIO KIACHIO.

IMepebir GaraTeOX peaknil 53 YIACTH) KHCHID €
TPHEATHEM 1 HEe CYOPOBOIMYVETECA DOABON
noxys'a. i xiMigel nepeTBOpeHHS HAZHBAITE
nogiasiLs oxucHedsas. Ilpukoang Taxol peark-
il — BEAEMONIiA MiX]l 3 KECHEM OpH 11 HATpiEaH-
Hi #a mosiTpi (c. 114, 130).

IMopirsEEM OKHECHEHHAM 3¥YMOBISHE PHRABLH-
Hf 3aJiza, CKHCAHHA MOI0OKA, (PPYETOBHX i
ATITHAX COKIE, STIPKHEHHEA BEPIIKOBOID MACTA,
NCYBAHHA OATATHOX IHIDHX XAPYOBHX IIpO-
aykTis. [HlocTymose noTeMuinna M axoTl poapi-
3AHOTD A0IVHA COPpHYHHEeHE BIAEMOJIED Coo-
ayvE Pepyuy(Il) s KECHEM i YTEOPEHHAM COOMVE
Depyny(ILT).

Heari npomecH OKHCHEREA TROX0IATE ITBATED,
aze Ges DoAEH DOoayM 8. Cepeg HUX — BIAEMOTLA
KACHI0 3 AMOMIHIEM 334 SBEMUANHNX VMOB. Ii
HACTIAKOM € VTEODEHHA HA IOBEPXHL METATY IVie
ToHEM Oe3DapBHOL ILTIBKH OKCHIY.

P CrnamiTe Bignosigme XiMiume piBHAHH.

Peaxnil pedoBHMH 13 KUCHEM, Kl He CYIpPOBO-
I FIOTLCA TOPIHAEAM, BHEODHCTOBYIOTE ¥ EOILO-
POBLH MeTATypril, XIMIiYHIE TpOMBECIOBOCTI.

EnceHs B3acMOJie 3 JeAKHEMH CKI3JHHMH
PEYOBHHAMH,

HacTHEa pearnid 3a y9acTi KHcHIO Bigdy-
BACTECH 3 BEILICHEAM SHAYH0] KIILROCTI TEILI0-
TH i DOABOI0 MOIYM 4; IL¢ — peaknil ropiasa.
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165.

166.

167.
168.

169,

170.

171.

172.

173

¥ MoBaMH, Heo0XiTHAMH II8 ropians, € HANE-
HiCTE KHCHE) 1 HATPIiBAHESA TOPIOY0] peOEHHHE T0
nesH0l Temneparypa. lob zaraceTe moaymM' s,
noTpifEe YCYHYTH Xo4a § 0OHY i3 OEX YMOE.

BaaceMoJil0oun 3 KHCHEM, pPed0oBHHA 3a3HAE
okHcHeHHN. Bararo Takpx pearRUil DpoXoIHTE
NMOBLILEHO 1 083 MOARHE OOXYM .

Axe ABMLLE HasMBAaKWTE ropiHHaM? Haseite yMoBM, HeobXigHi ang
nepediry Uboro Npouecy.

HY MOMHE BBAMETH, WO B eneHTponaMnovyi sinbyBaETeCA peaKuiq
ropiHHs MeTanesol (Bonwdpamosol) cnipani? Homy?

AMMIA cnocoBaMKH MOMHA 3ArAcKHTH NonyM'a?

JicTaETe 3HAYEHHA TEPMIHIE aroplHHA», «*OKWCHEHHA | CHAMITD, AKKA
i3 HMX & GinblL 3aransHKM. Bignoeinbs NOSACHITh.

donuwite dopMynk npoctol pevyoBHMHK ¥ cXeMax peakuil | cknagitb
XiMivHI piBHAHHRA:

NG +...—+NDy; €S, +... £€0, + S0,
MeperBopiTh CXeMH peaKUif Ha XiMivHI piBHAHHS:
SiHg + 05 L5 SI0, + He0;
6) Mn,04 + O, -5 MnOy;
MH, + 0, £ Ny + Ho 0.
Hanuwite pieHAHHA peakuli, 3a Jonomoroln AHHx MoxHa 38IRCHKMTH
TaKI JNaHUKHKW: NepeTBopeHh:
a) C —» CO —» CO,;
6) 5 —» 50, —» 50,
CHNapite pieHAHAA peakuiid roplHHA Ha nogiTpi aueTtody (CHs)2C0 Ta
etepy (CzHg)0.

¥ ThbOX NocyQHHax G683 eTMHETOK MICTATLEH NOBITPA, KMCEHL | Byrne-
HMEMHA ras. AK MOMHE BHIHAYHTH BMICT HOMHOT NOCYAMHW?

HA AC3BLNNI

laciHHA nonym’a

Ha OHO CcKNAHKW HACHNTE YalHy NOoMHY ¥apyoBol codd | jodanTe
2—3 cTonoei nosHKK oumy. Ogpasy NoYMHAETLCA peaHuin 3 Gypxnu-
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EWM BHMAINEHHAM BYTNeHWcnoro razy. Micna Toro A BoHa 2aKIHYHTL-
e {dyepes 2—3 XB.), 3ananite 3aKpinneHdid Ha ApoTHHI CIpHMK |
NoBINLHO ONyCHAaWTe v cKNAHKY. LWo cnocTepiraeta?

He6e3ne4yHi pe4OBUHM
Ta IX MapKyBaHHS

Martepian naparpada gonomoke Bam:

¥ yeBlOOMMTH Hedesnexy, fKY MOMYTh CTAHOBMTH
PEYOBKMHW NP X BUKOPMETAEHHI 860 36epiraHHi;

¥ 3'acyBati aMicT NonepepsyBaibHHX 3HAKIE Ha yna-
HOBHEX I3 pEYOBUHEMM.

PegoBsuuaH 1 HeDesmera. JIoguHA ¥ CBOEMY
FHATTI TOCTIHHO CTHKAETECA 3 DATATLMA pedoBH-
Ham#i. Cepeg HMX TPATIIATECA TAK], AK] CTAHOB-
IATE NeBHY Hebeamery ana moguan. Ogui pego-
BMHN MOMKYTE COPHYHHETH IOHEEY, 1HII —
3ABOATH MEOIH 3g0pos’ . [Ipo me caig mam " aTa-
TH, HE JHIOIE OPOBMIAYH ZOCTOH B IIKITLHOMY
ximivroMy EalineTi, 3 H BHKOPHCTOBYEAHE pisHi
PENOBHHH TA POFIHHHE B DOBCAKIEHHOMY SRHTTI —
mij 4ac peMOHTY KBAPTHDH, NPAHEA, YHIEHHA
ogary, Doporebn 8l mMERiZERKAME T XBOpODAMN
POCIIHE HA OpECAZHOiEIE Tinaan] Tomo.

CepiosEy He0eanery CTAHOBIATE IOpIOYl
PEUOBMHN — OPUPOIHHEHR a3, OPraHivdH]l posdyHH-
HAKH, HAPTOOPOIVETH, OLILIOicTE DoxiMe-
piB. Jlerko 3adMaOTRCA Oamip, JepeBHA THPCA,
BopoIHD.

Hesaxl peYOBREE TA IXH] CYyMINI MOMYTE CITPH-
yHEETH BHOyX. Homen, XTo KOPHECTYETRCA TARO-
BOH} ILTHTOI0, MAE 3HATH: HEé MOMKHA JOTVCKATH
HAIXOIMMEeHHS rasy B OpaMimenas, Cywmim
HABITE HEBETHEOI HOTO KITBKOCTI 3 mOBITpAM
BHOYXAE Big ickpm abo samamemoro cipEmExa
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(man. 66). BubyxonebesnedHuMA € cymMinm mo-
BITpA 1 mapis HapTOOpPOIVETIE, OATATROX Opra-
HIMHUX POSIHHHEHKIE,

Cepen pedoBHH TPANISOTLRCA TAKI, M0 MAKOTE
BHCOKY XiMiuHY aKTHEHICTE. BOHE pyHEYVIOTE
OepeBHHY, POo3’iOAKTE THAHHHH, IOIiMepHi
MATEPIATH, COPHYNHADTE KOPo3in Metatis. Mo

] 1
HHX, G0KPEMA, HAJEMHKATE J¥TH, AeAE]l KHECIOTH
(man. 67). Tarl peYOBMEE HACTO HAIHBAKITLE

ITHAMH.

Man. 66. Man. 67.
Hacnigku Hif cynepaTHol KHCNOTH
BHOYXY ra3y Ha nanip

Tnmano pedoBHEH £ ToORCHYEEME. Borm nogpas-
HIOKITh IDKEIPY, CAIH30E] 0b0I0EKH, COPEYHHAIOTE
ximiugi oniks. [lorpanaanna GATATEOX PEUOBHH
B OPraHisM pasoM i3 ODOBITpAM, OHTHOH BOJOI0,
XAPYOBIMHE OPOIYVKTAMH MOMRE OPHIBECTH 0
OTPYEHHA.

He sabysaiMo # Opo T&, 00 JeAKl pEYOBHHH
INTYIHOTO MOX0IMAHHS HeMATHEHO BILTHEAITE
Hi HABKOJHIIHE CepeJjoBHOE, 3afpyAHKNOTE
NOBiTRMA, BOXY, I'PYHT, OPHTHIMVIOTE picT poc-
MWH, 3ABJAKTE ITKOAH X}HEBHM icToTam. Yepes
e He MOKHA BHCHOATH HA SEMIK SATHITKH
HEEHKOPHCTAHMX PEUY0OBMH, BEHUIHEATH ¥ BOJOH-
MH piiHi piINEE TA POZYHHHA, SATHITATH ITROCTO
Heba BigXogm mogiMepHEX MaTepiamis i Gygl-
BEILHE CMITTH.

: IMpo ayvTrE Ta KECIoTHE H1eThed B OCTAHEROMY poagin migpyyHsEKa.
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MapkyEaEnS HeDe3IeIAAX PEYOBHH. 3 METOHD
NOOepeffie EEA ANgel opo =HebeameRy, ARY
MOMYTE CTEOPHTH PEIOEHHEH OiT gac 30epiramma
i BHROPHCTAHEHA, HAa ETHKETHAX, VIAKOBEAX,
KOHTEHHEDAX 3ANPOBAMKEHO BiANToBigHE MADPEY-
BaHEA. KRN sHaK HEebesIekE MICTHTE JOPHE

CHMBOTITHe 3o0paensa (yMax. 63).

BornenebeaneyHo BubyxonebeznedHo loka ToOKCHYHE

pEYOBMHE pe4YoOBMHE

A\ /A

Wrignmuea FPagicartHBHa SHEK
pEYOBHHE pPEYOBHHE Hebe3anexn

Man. 68.
HarnowWpeHiwi
IHAKH
Hefe3nex M

HA ¥YNaKOBKAX

i3 pevyOBHHaMMH

HacTo 3HAKHN HEDEINEKH JOIOBHIOIOTE CIOBEC-
HHMH 3ACTEPEMREHHAMHN A00 pPEeRKOMEeHTAIILAMHE.
IlpEkIage TakHx HATHCIBE: «30epiraTe mogami
Bim A3epen Tennas, «3amodiraTd DoTpanIaHHK
Hia IIKipy 1 B 049is, « BHROPHCTOBYBATH JHINE B
pobpe OpOBITPHOEAHOMY NpEMimerHis, «IIixg gac
BHKOPHCTAHHA He OaTHTH», <IIpanioBate B
IYMOBHX DYKABHIAX .

Barato pedyoBMH CTAHOENTE Hebeamery aias
mrogeH i goexinna. Cepen HHX € ropoyi, Jerxo-
saHMmEcTi, BHOYXoReDesmewni, Ikl peYoBHHH.
SHAYHA IX KiILKICTE OpH HEBMIIOMY NOBOTKEH-
Hi MOEE ZABJATH IIKOOH 3J0POE’I0 MHTHHEH.
Tumano Bigxogis pisHOTO DOX0IEeHHEST 3a0pya-
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HIOIOTH HABKOIHIIHE CepegoBHILE, HETATHEHO
BILINEBAIOTE HA JKAB] OPraHiaMH.

3 MeTow imdoOpMyBAHHA NP0 XapaxkTep Hedes-
NMeKH, AKY HecyTh PeY0BHHH, SalpOoBalEeHo IX
MAPKYBAHHSL

174, AkMx npasdn Be3nexrn, Wo CTOCYThCH podoTd YYHIB v WHINBHOMY
¥iMivHoMy HaBiHeTi (. 28), cnig AoTpPUMYBATHMCH BAOME, BHHOPWETO-
BYIOMK 3acofW nodyrosol ximii?

175. 3HafniTe noaHauky HeGeanexy ado BignoBIigHI HANKEW HA YNaKOBHEX
abo EMHOCTAX I3 pevYoBHHAaMMK, TXHIMK cyMilLamK a60 po3YMHEMHK, Wo
aGepiratoTecn v Bac BAOMA. 3poGiTe Ha YPOLUI KOPOTHE NOBIgOMAEHHA
npo Te, AL NoTPIGHO NOBOAMTHEA 3 HOMHKM XiMIMHHM 3ac000M.

176. MNpo wo, Ha BAWY AYMKY, CBIAYaTL NO3HAYKK, HABEAEeHI Ha mMa-

NIOHKAax?

-.FHJEJ,Q
< L2

24

Konoo6ir OKcureHny

B Npupoai.

BionoriyHa ponb

| 3aCTOCYBaHHA KUCHIO

MaTtepian naparpada JonoMoxe BaM:

¥ 3posymiTd cyTh KonooSiry OKeHredy B npupogi:

¥ cHeTemaTMayeatH slgomocti npo BlonoridHy ponb
HMCHIO T8 AOrD 38CTOCYBAHHS;

¥ 3'acyBaTH 3EXWCHY pONb 030HY atmochepd Wojo
HHBHX OpraHismie;



¥ yegeigoMuTH BarnMeicTe oxopoHu noeitpa elg 3a-
OpyiHEHb.

Kompmol muri 5a Semal pigbyBacThResa Oesmig
ipizuanx i ximiyrwx nepersoperk. Jearl aMinn
B OpHPOIL € OURIYHEMH, TODTO TAKHMH, IO
NeplofHYHD T0BTORION TR,

HacTnaa aMin, ari BigdyBAOTLCA 3 PEUOBNHAMN
HA IIAHET], SYMOBICHA XIMITHEME PeakITLAMIM.

Cyryunicrs nmpoueecis y npupoxi, mis wac srux aromu’ exemes-
T BHACHIZOK Ximiunux pearniii nepexossrs BLG OMHEHX peqo-
EHH 10 iHIIHX, HASHEAITE K0AoeGiz20M ene Menm.

Koxoobir Oxcureny. Axmo ro1oEHOK pedoBH-
HOW B Konoobiry OxcEreny ofpaTH EHCEHL, TO
MOMHA BEHOKPEMHATH TAKL JAHKHA OEOTO MI00ATE-
HoTo Oponecy {(cxema 6):

* VTBOPEHHA KHCHW ((OTOCHEHTE:, POSKIAZ

BOJH ¥ BEPXHIX mIapax arMocipep);

* BEUTPAYAHHA KHCHK (IHXAHHA, OKMCHEHHA
PEYOBMH ¥ TOPEPOSL TA B TEXHOJIOTIOHHEX
OpOLecAx, Ti 9aAc DOMEXN Ta ITOPAHHES
IAJMHEA 1 DTATEHOTD);

* BIAEMONEPETEOPEHHA OKRCHTEHOBMICHHUX

COOIVI.
Crema
Koxoobir Oxcureny
OTOCHHTE
opraHivni
crionyku Co. H20
Auxarnf, s
o
KicHeyu g peyoBMH Y ﬁP"""pup'

O
*TOPsiHKg nanuea, nansiet

! Afo Homm.
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Likaso aHaTH
W Hacrimor
fOTOCHETEAY
B aTsocdepy
LIRS
OOTPAILILAE
200 Mapy T
KHCHE,

Man. 69.
T OTOCHHTES
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MoTOCHAETES, T YAC AKOTO YVTEOPIETLCA
KHCEHE, € CHRJIATHAM nponecond. Bin sigbyeacTs-
CH B ZEJEHOMY JHCTL POCIHH HA COHAYHOMY
CBITJIL 8A ¥YACTH BYIJIEKHCIOD Tasy, IIo
MiCTHTECH B HOBiTpi, A& TAKOM BOIH, JAESKHX
pegoBEH ia rpyaty. Horo npoayerame e opra-
Hi9H] pEYOBHHEH, AKl HAKOOHYYVHITECA B POCIH-
HAX, 1 KHCEHL, IO HATXOJAHTE B ATMOCHEDY
(man. 69). Copomena cxema fOTOCHHTESY B poC-
ANHAX:

00, + H,0 2Ly opramiuni pegosEEHR + O,
(roEneosn, KPOMMATE Ta in,)

ORraHiYHi
EYOBHHHK

HeanminHicTsE BMICTY KHCHID B aTMocthepl ceig-
YHTE Op0 Te, 00 TPOIecH BHTDAYAHEA H YTEO-
PEHHEA KHCHI) KOMISHCYVIOTE OOUH OTHOTO.

OxcEren copnfae ROMoobiry IHMIAX eIeMEHTIR
{Hal;pﬂﬂm, Hapbomy, Hirporeny, ifjrﬂlrn-tllmw}T
OCKLIBEKHN BXOTHTE J0 CEIATY BEIMKOL KLIEKOCTL
CIOOJXVE.

Bionorivea poas EHcHI0. HodgHNE 3HAe, mpo
MHTTH 083 KHACHID HA HAIIHE IIAHETI HeMOMHIH-
ge. Ilig uac IHXARHS B JETEHLI HATXOIHETE TOBiT-
p#. KECEHE, ID0 MICTETECA B HEOMY, CIOIYIAETE
cd 3 remoraobinoM Kpoei. [IpoaveTr miel pearnoif
POSHOCHTLCSA KPOB I B YOl OPraHH i TRAHREHH, I
OKHMCHIME plaml opragiuel pedosEHEHA. [Ipn oroMy
BiH DEPETBOPIETECA Ha MeMorIobin, AKEH pasoM
i3 KpoB 10 DIOBEPTAETECA B JIETEHI, e 3HOBY CIIO-



IYVUAETECA 3 KMcHeM. [Ipooecn oKHCHEHHS OpH-
BOOSTE A0 YTEOPESHHS PEYOBHH, AKHX ODoTpedye
OPTAHIZM AJI8 CEOTO POCTY 1 posBETEY. [leaxi
TaKl peaxnii CYOpOBOIMEYVIOTECH BHIIMEHHAM
TEILIOTH, 3AEIAKH JOMY TeMIepaTypa Tita mig-
TPHMYETLCA MOCTLHO0.

Ho craagy DoBiTPHA, AKEe BASUXAE JIIHHA,
BEXOOUTE BVTIeREcaInii ras. Horo i Bogy BBama-
OTE OPOIVETAME OOBHOTO OKHNCHEHHS OKCHTE-
HOBMICHHX OPTAHITHHX PEYOBHH!

CH;:,0; + 60, = 6CO, + 6H,0.
IILHENEOSEEL
JacTocyBaHHES KHcHIO. HMceRE BHEKOPHCTORY-
OTE ¥ PISHAX TAJTYEAX 1 ¥ BETHEEX KLTEHOCTAX
(cxewma 7). ¥ meTanypril oel ras OpECKOPIOE Ipo-
Iec BHILTABAAHHSA CTATL, DoRpamye II ARICTE.
HKucenr meobxigfEEHE ¥ BEEPODHHHOTEL DaraThox
xindurmrx conoayvk. Horo BHEOPHCTOBYOTE ¥ CII&-
IIANTEHNY OPHECTPOAX I8 PisaHHA 1 3BAPI0BAHEN
METATIE. Besd 0AN0HIE, HAIOBHEHHX KHCHEM abo
HOTo CYMIITAMMY 3 A30TOM, IHEPTHEEM TaZ0M Tedi-
EM, HE MOMKYTE IPAOIKBATH KOCMOHABTH,
OOMKEEHNIKH, BOJOJASH, BIHICEKOBEL JLOTIHKH.
KncHeRl DOIYIDKH 3ACTOCOEVIOTE OPH JeAKHX
SAXBOPIOBAHHAX IO IONETTIEHHS IHAXAHHS. S8
DOMOMOTON SPLIMeHONs KHCHE CTEOPHITE
HeobXiHL YMOBH JUTA STOPAHHA DATLHOTD B KOG
MITHHX pPAKETAX.

Cxema 7

3aCTOCYEANEA KHCHIO

HUCEHb

_— I




Mupoxe BEROPHCTAHHA MaE il KHCEHL, SHHH
MICTHTECA B HOBiTpi. 3a Horo ydacTi sropsae
OATHEBO HA TEILTOSMEKTPOCTAHIIAX, NATBHE ¥
OBATYVHAX ABTOMOOLIIE, BHOANHIOTE PYIH HA
SABOJAX HONBOPOBOL MeTADYpril, sZifcHOITE
IHIT TEXHOIOTIYHI OpoOecH.

Ozor. KpiM kmchEn, OHCHTeH YTBODIOE IIE
OJHY OpocTy pedoBREHEY — ozoH (). 3a spruaf-
HHUX ¥MOB Oe DezlapBEEN Ias i3 plakEM 3a0axoM
(HASEA PEYOBHHN DOX0JHTE BLY MPEOBKOTD COOBA
0Zon — Tof, Mo Mac sanax). Horo B TpPHPOTL
HAOZBNYARAOD MAT0. Mailye BEChH 030H MiCTHTRCT
B mapl aTMocihepH, HEEHA MedKa AKODD OpoXo-
OHATE HA BERCOTL npEiarsEo 20 KM, a BepxHaE —
25 M. Ile Tar apaunH osonosuit wap (xman. 70).
BuicT 030HY B HROMY 34 00'eMOM He DepeBHITYE
0,0003 % . Axdn Mmomxmza Oya0 3i0paTH Beck 030H
aTMoctheps GL1A 3eMHOL TOBEPXHIL, TO AP IEOTO
ragy OvE DH SABTOBOIKH BChOTO 2—3 MM,

Man. 70.
D30HOBWH Wap

Y moBiTpl 030H VTEODIETECH 183 KHCHND IILZ
BILTHBOM KocMiuHol pagiamil abo eleRTpHYHHX
pOIpANiE (KoIH EHHAKAKTE OIHCKABKE)

30, = 20,

Ozon — Hecriiika pexoErEA. Big qocuThE meEg-
K0 I€PETEOPIETLCA HA KHCEHD, IOTTHHEARYIH IPH
OEOMY YACTHHY YALTRA(GLONETOBHEX OPOMEHIE

! ¥ mafoparopHEoMy foctini Ha 080H BIASTECH HePETBODHETH He Glibine
10 % mHcHD.
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Likapo aHaTH
Sa ximignase
BIACTHROCT ABH
030H DouifomE
A0 KEECHIO,

BULE BHATED
AKTHRHII AT
0 HEOD'O.

Man. T1.
3abpygHEeHHA
NoBITPA HaA
NPOMUCIOBHMK
LI EHTROM

coHAIHOTD cBiTaa (Max. T0), axi € mrigTHEIME
ANA FMEBAX opraHizmis. Ormse, posKIAZATIHCE,
O30H BAXHIAE T0Aeil, TBAPHHN, POCINHH,

¥ npupogi npoyeck yreopedHs | poaKknagy o3oHy
KOMMOEHCYOTE 0MH ogHoro. [MpoTe oCTaHHIM Yacom
VHeHI BHABNTIOTE NepiogHYHe pyAHYBEAHHA 030HOBO-
ro wapy. ¢ikcyoTs noaBy B arMoctepi 030HOBMX
aqipy. QqHiED 3 NPHYKHH Lboro ABMLYAE E XiMiYHI peak-
Uil Midx 030HOM | PEYOBHHAMH NPOMMHCADBOND NOX0-
AMcenHn. Huul y cairi 3giMcHiO0TE 3aX0qH, cnpaMo-

BaHi Ha 3bepeMeHNa 030H0BOMO Wapy.

030H BHKOPHCTOBYIOTE HA IPAKTHIL. SABIAKHA
DARTEPHIHIEAEM BAACTHBOCTAM HOTO GACTOCOBY-
HITh IS SHESADAMHEHHA BOJH Iepe] cCIpAMYyBaH-
HAM 11 ¥ BOZOOpOBLT.

HOpobaema wmEcToroe mosiTpa. HeraTneawi
BIITHE JIATRHOCTL JIOAHHHE HA CTAH NOEBiTpA
gpocTac. TemIoeNeKTPOCTAHIN, ABTOTRAHCIONT,
MEeTATYPriHE]L 3AB0TH, IHII M AOPAEMCTEA BHKH-
OAMTE B ATMocthepy GaraTo MEIITHERX PEYOBHH
(ram. T1). Hanbinmem zadpysHeHNM € ODOBITPA ¥
BEMHKHX MIiCTaX 1 OpOMHCIOBHX PerioHax.

3 METOI) JAXHCTY aTMOChEepH Big 3abpyiHeH:
BAEHEBAIOTE piaml saxonn. Ha sasogax, remwmoenep-
FeTHYHHX OiIOPHEMCTEAX 13 BiAOpaOEOBAHHX
FA3lE BHIAAAKNTE JACTOYKH OHEIY, & DOTIM 3He-
INKOMIEVIOTE TAIOBL BHKHEIN, ZACTOCOBEVIOUN
xiMigHi peaknii. ¥ueHi pospodImoTs HOBL TEXHO-
MOTIYHI OponOecH, AKl He IpH3BOJATE J0 3abpym-
HEHHA JOBKLIIA H HE CTEBOPHIOTE EROIOTIYHHX
npobaes. ¥ CYYIACHHX ABTOMODLIAX BUKOPHCTO-
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BYI)TH EPEHTHEH] KATATIZATODH, OO0 CORHEIKTL
BiMEIN DOBHOMY STOpPAHEIO DATLEOrC. HoERypeH-
i GEHEHHOBAM JEATYHAM DOYHHANTE CHIATATH
EIEKTPOABATYHY, AKL He 3a0pyIHIOIOTE ITOBITR.
¥ komui# EpalEi pofoTy OpoMHCIOBOCTI,
EHEPTETHEH, TPAHCOOPTY OPTAHIZOBYVIOTE TAK,
00 SMEHITHTH KiILKICTE IIKLITHENX BHKHIIE B
arMociepy. OxopoHa DoBITPE B TEXHOTEHHHX
alfpyIHEHL € BAYIHBOIO JeDABHON COPABOI.

BHCHOBHH

¥ mpupogi atoMme ORCHIEHEY BHACTITOR Xinig-
HHX PeaikIii MoCTIHHO ODepexomaThk Big ogaEx
PEYOBMH g0 iHMHX; BigdyBacThca KoIoobir
HEOTO EXe¢MEeHTA.

KHeeHE € BAMINEAM NpPOIyETOM (hoTocHATE-
ay. e raz meodxXigaaH 08 ICHYBAHHA KHBHX
OpPraHiaMin.

KHCeHE DIHPORO BHEOPHCTOBYIOTE ¥ NPONMHE-
I0OEOCTI, TEXHIOI, METAINHL, 4 B CKIAT DOBiT-
pa — ¥ TeNIOeHepPreTHILi, ABTOTPAHCIOPTI,
IHIAX raTy3ax.

(Jaon — ozma iz JB0X DpocTHX pegoBEHH OkeH-
reny. Bim y gy:me Mamid RIIEROCTI € B ODOBITPL.
MormMHawaH 9acTHHY YILTpathioIeToBHX Ipo-
MEHIE COHAYHOTO CBITIA, MIKIZIHBY ATS EHEHEX
OpPTraHi3MiE, 030H DePeTEOPHETHEA Ha KHOCHE.

¥ moBIiTpE MOCTIARD HATXOTATE pisHl TeXHO-
reHHI BHERTA. (TEaM i3 rOJ0BHHX 3ABTAHE JTHT-
CTEA € OX0poHA aTMocdepr Bl sabpyIHeHE.

177. Wo take konoobir ximivHoro eneMedTa? MNpokoMedTyiaTe cxemy 6.
178, Y vomy NoONAras 3HaYeHHA KWCHID ANs HUBKX opradiaMie?
179. Bax4ow 4M Nerwot 3a Monesyny KMCHIO € Manexkyna o3oHy? Y clink-

KW pasie?

180. Akl zaxonM Mac 3glRcHOBATA NMDOCTED ANA 30epemeHHs BMicTy
HWCHID B aTMocdepl @ 3anodiraHHa sabpygHedHHo nositpa?
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PO3ILI

Bona

Ha Hami#d NuaHeTi € peYoBREA, AK1H 30008 a-
saHe CBOTM ICHYBAHHAM Vo& 3RUEe. it IpHCEAIeno
bepmiy mceHE, BIPOIiE, KABOK, i3 HEXO OOB' A3aHO
YHMAO HApOOHEX 3BN4YAls. Hanesno, Bu sgora-
DANMHCA, M0 OA PEY0OERHA — Boga. Boxa sraMosye
CIOPATY, GHIMAE BTOMY, JAPYE PagicTE 1 eHeprio.

Boxa e XOpoImnM pOSYEHHAKOM; ¥V Hil posaH-
HACTECA DATATO pedoBHH. BogHl posuMEE MH
IMOSGHA EBHKOPHCTOBYEMO B HOBCAKISHHOMY
#aTTi. Boga Gepe y4acTh ¥ YHCIEHHEMX Ximiy-
HHX NePeTBOPEHHAX, AKl BiAOYBAIOTECA B IPH-
pogl, TEXHOMOTITHHEX OpPOIEecaX, HHBHX OQPTa-
HIZMAX.

Cepen HaAUBAMIHBIMIAX YMOE, HeoOXIZHHX
ANA 3EOPOE’S 1 DOBHOLIEHOTND RHETTA TIOJEeH, €
BHBAHHA AKicHEHOL nRTHOI Boga. ToMy oXopoHY
BOOOHM Bix 3abpyIHeHE BBAYKAIOTL OPIOPHTET-
HHM SAETAHEAM IO HADIOL IABLTGAIIL.

Boaa

MaTepian naparpada gonomMome Bam:

¥ nisHATHERA Npo nowxpedicTs BodW B Npupoal;
¥ npuragatd Gizuddl BnacTHBocTi BOgHM.
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Man. 72.

Mogeni monexynu
BOOH (8 —
KYNecTepMHEeBa;
& — MacwrabHal

Man. T3.
Bopa
Ha NNaHeTi 3emMna
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Bynosa Mmonexyau. Boga — cEIagHa pedoBRH-
Ha, VTEOPEHA ABOMA eneMenTaAMHE — [igporenom
i Oxcnrenom. Ii xisigsa opsyaa — Hy0.

Boaa samemiTs 70 okcHIiB. e monexyaapaa
pegosEEA. ['padiana opMyna MOTeK VI BOTH —
O
H H

Ha manioary 72 300pasieHo MOJET MOTEEYIH
BOZH — KYISCTEEHERY 1 MacmTabay. ¥ RomHIE
MOIET ATOMH OOZAHO EyAeRaMu. Macmrrabma
MOIEIE BIIpIGHAETRCA THM, IO B HIll ZOTPHEMAHO
CHIBBIJHOIMEHHA POSMIpPiE ATOMIB 1 MOJIERYIH.

M

HomupenicTe v opepogi. Boga — ogna is maii-
NOMHPEHIITEY PeYOENHE HA HAMNH naareTl. Bona
BEDHBAE noHaZ 2/3 nmoBepxmi Semm (Man. 73).
IMpubtmasae 97 % yeiel BOOM SHAXOONTECHA B
Mopax 1 oxeanax. Ha npicHy BOmy Opunagae
nmenme 3 % ; Maie BCH BOHA CKOHIEHTPOBAHA ¥
cHirax i aeogax AnTapeTEmH, ADETHREH, TEPHTO-
PifX i3 ¢BIYHON MepaIoTON . Pigky, ozepa, cTas-
EH MicTaThs game (0,03 % Bogn, masemol HA mia-
gHerl. Came oo Bogy (3aedinnmmoro, Mo OUAneH-
HS) MIOANHA BHEOPHECTORYE AIf8 CBOIX DoTped.




Likano IHaATH
Ba e
BHOCOEOD)
THCEY BOH
HHITHINAE TREA
piaxom no
TEM OB [T E
274 °C.

Boga B HesHavyHIA KITBKOCTI MICTHTECH B
arMocdepl, DpEYIOMY — ¥ TPROX ATPETATHHX
cTAHAX. BOZAHA Oapa 3YMOBIKE BOJIOTiCTE
MNOBITPA; i3 MATEHLEHAX HpanoiWHOE BOJH, CHI-
FMHHOK, YACTOUOK JROSY VTEOPOIOTECH XMAaDH,
TYyMaRH, aTMocthepHi onagmn. Boma € raxkom vy
miToctepl — AK ¥ ¢BLILHOMY* cTAHL (mizsemai
BOAH), TAK 1 B ¢XiMiuyHO 3B AzaHoMy# (11 Moae-
KYJIH BXOAATE A0 CKIALY PISHHX DPHPOSHHX
COONYE i Mimepamis).

Trerol poas B npupogi ge icaye. HomranTymo-
UH 3 DOBITpAM, BOJA POSYHHEAE HEBEJIHHR] Kilk-
EOCTI HOTO KOMIOHEHTIE — KHOHK), A30TV,
BYTIEKHCIOTD TASY. ¥ HIA MICTATECHE INe H
YACTOUKN OHJIY, 1HIDI posudEHH] TA HEPOIUHHHL
AOMITITHIL.

¥ JEUBHMX OPraHiZMAaX MACOBA YACTKA BOJH CTA-
HOBHTE Big 50 mo 99 % . B opraunismi mopocmooi
TAEEH 11 npadanaso 65 % sa Macozo,

Piamuni exacreeoceTti. Ilpo Basxamsl qusmari
BIAACTHBROCTL BOSH BH JOBIJATHCHA HA YPOKAX IpH-
POAOSHABCTEA. SATAMEHOBLIOMO, N0 YHCTA BOJA —
DeabapeHa piguEa Des zAODaxy 1 cMaKy, SKAa
samepsae opu remnepaTtypl 0 °C, a saxEmae opn
100 °C (3a tEcxy 760 mm pr. cr.). Bora Mmae
rycraay 1,00 r/es® (mpu 4 °C), Many Tenmompo-
BiOHICTE, HE DPOBOIHTE SHSKTPHYHOTD CTPVMY.
Boxy B TBEpIOMY CTAHI HASHBAIOTE JBOJOM, A B
TA3YBATOMY CTAHL — BOASHOI0 IADOID.

Jlix TpOXHE JEermEH 34 BOLY; Horo IYCTHHA CTa-
moBENTE 0,917 r/ex®. (Inmi pegoBrHE ¥ TEEpIOMY
CTAHL MAIOTE DLIRIOY TYOTHHY, Hid v piaxoMy.)
Mizx monexyaasmua H,O ¥ meoxl icHVIOTE DOPO-
HUHA. [IpH TarerEl BOHH SHHKAITE, 1 pEYOBHHA
SVIMNEHIOETECAS . JABIAKHE TOMY, IO Jig He
TOHE ¥ BOJl, SHAYHA YACTHHA BOJOHM HE OIPOMED-
sae go gHa. e parye pudy, IHIIAX MEITHAHIIE
piuox 1 o3ep Big sarmdeni (Max. T4).

Poaraan sogn. Boga — repaiuno cTifika pedo-
BHHA. 1[I MOMEKYIN TOYMHAIOTE PYIHYVBATHCS 38
gyske BUcoKol Temmeparypr. [Ipm 2500 °C poa-
rnagaeTnesa npubnusmo 11 % yeix smonenyo,

149



Man. T4.

¥ piyui, BEKpHTIA
KPHIO, HATTA
TPHEAE

Man. T5.
Foaxknapg BogM
NOCTIHHHAM
ENEHTPHYHMHM

CTPYMOM

a mpu 1000 °C — mame 0,03 % . IIpogyeTamm
POSKJIALY BOSH € BOJEHE i KECEHE:
2H,0 = 2H, + O,

Bogy ModHA TAKOME POSKIACTH 3a il Ha mel
OOCTIHHOTO eIEETPHYHOND CTPYMY (Max. 73).

Bona — cmoxyea Tigporemy 3 Oxcarenom. I
thopraynxa — 0.

Bona € oamicio 3 HAHNOIMHPEHIIDAX CIOAYE ¥
NPHPOTi; BOHA CTAHOBATE OCHOBY Tigpocde pm.

3a ZBHIAHHHX ¥YMOB B0ga — Oeabapena pigm-
Hi, fTEA He MAC 3A0aXy i cMaRy, KHIHTE IPH TeM-
neparypi 100°C, samepzae opu 0 °C 1 mae rycTa-
my 1 r/ew’. JIig Tpoxm Jermmit 3a Bogy.

Mogexyss BOIH € JOCHTE CTIHKHMH,



181.

182.
183.

184,
185,
186,
187.

«Bofas — TRagWMUIRHA Ha3Ba chonykM 13 dopmynowe H,O. Axow mae
BvTi 1T xiMiMHa HAa3Ba (UK HB3BY He BHHOPWCTOBYIITE)?
Homy B Npypodi HeMae YMcTol Boagd? Akl AoMIWKKH MOMYTE GYTH B HIA?
MiproTyidme HEBENWHE NOBIQOMNEHHA (38 MATERIENAMH 3 IHTEPHETY
ab0 HWWx pwepen iHhopmadil) Ha oqHY i3 TAKMX TeM:

a) agfeaneJyeHicTe NpicHoW BoAOK Bawol oGnacti (HaceneHoro

6) B0AA B HEPOAHIA TBopYocT (NpMEniB's, NPHKAE3HK Towo);

B] LIKABE npo BoAY.
OxapaxkrepuayidTe dgianuHdl BnacTieocTi BOAM.
Al BM 3HEETE DI3MYHI KOHCTAHTH BOOK, AKI NPHAHATO 38 eTanoHu?
Maca sHoro enemeHTa ¥ Bogl Ginklwa A v cHineHM paszis? (YoHo.)
OBYHCNITE MacoBl YACTHH enemMeHTIB ¥ Boal.

PO34UH | MOro KOMNOHEHTH.
Bopa AK po34YMHHUK

MaTepian naparpada gonoMome Bam:

¥ BH3HAYATH KOMMOHEHTH PO3YHHY — PO3YMHHHK |
POSYMHEH] PEYOBKMHH;
¥ oUIHWTH ponb BOAKW AK PO3YMHHHKA.

Bawm vime Bigomo, mo cyMinil pegoBRH OyBa-
HThH OJHOPIAHAMHE B HeogHopigaume., Ognopioni
CYMINIi BIOPiSHAIOTECH BLY HeOJHOPLTHMX THM,
I} B HUX PIBEOMIpHEO posnmoginen] Haigpibmimi
YACTHHKH PEYOBHH (HATDHKRIAN, Moderya=). ITi
JACTHHEHN HE MOJHHA BHABHTH HABITE 38 MOIOMO-
o TOTVHEOND MiEDOCKOIA.

OxpopigmEi cyMinnl pEYOEMHE HABHEAOTE POGIH-
HAMIH.

Craagosi posamay. BaraTo xro is Bac, MabyTh,
AyMae, M0 POSYEHE — O 3aBEIn pignea. Oxgeax
ICHYIOTE HE JTHINE Pigkl posdnHEH, a4 H TBepml i
rasyeari (mamn. T6).
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Man. TE.
Po34yMHM:
NoBITPA; BOGHHH
PO3YMH KaniA
NepMaHraHaTy;
CNAae 30noTa,
mifgi Ta cpiGna

Poguan MICTHETE IMOHAHMEHIIE TBl PEYOBHEH.
e — BHoro koMooHEeHTH. OIHH i3 HEX HAZHEA-
OTh POSYUHHUKOM, 1HIIL — POSYUHEHLMU PEYo-
FUHAML, 34 POSYHHHEE OPHHMAITE PEIOBHEY,
AKa OepedyBac B TAKOMY CAMOMY ATPETATHOMY
CTAMI, OO0 I pOSYHNH.

# HaspiTe: pOSIHEHEE 1 pPOSYHHEHY PEYOBHEY B
OJHOPLIHHX CYMIITAX, KOMIOHEHTAME AKHX €
a) 0T 1 eTHIOBEH cOUpT; §) BOOA 1 KUCEHE.

Axmio arperaTHEHE CTAH YCoiX pedYoBHH, ARL
VTEOPHIN POSYHH, OTHAKOBNI, TO POSUHHHIKOM
BEAXCAIOTL PEYOBHHY, MAcAa AK0I Ha#ROinbma.
Moo BOTHEX POSYHHIE ICHYE TPATHILA 3aBHIH
HA3NBATH POSYNHHMKOM BOIY, HABITE AKmo il
MEHIIe, HidK POSUAHEHO] PETOEAHH,

Bona — posumaank. [pr aMimryeanmni Bogw 3
IHIMAME PEIOBHHAME YACTD VTBODIIOTECH DOSYTH-
Hi. Tarl TEepJl PeYOBMHH AK KYXOHHA Ciib,
VK0P, THMOHHA KHCIOTA POSIUHAKTECS ¥ BO4L, A
Kpeiga, K0, 30JI0TO B Hif Eeposurani. Pigmmm i
rasH TAROM MAIThH PiSHY POSYHHHICTE ¥ BOmL.
Omia, GeHsEE v BOJAL HE DOSIMHAINTLOSA, 4 €TH-
MOBHH COAPT, IIOOEPHE SMINVETLECA 3 BOSON B
By IL-AKHX COIBEIHOMIEHAAX, VTEODIDIOUH DOSTH-
HH, TOOT0 HeobMe eH0 POSUHHAIOTECA B HiH.

Bogy K poSUMHHME BHEOPHCTOBYIOTEH ¥ pis-
HHX FATyEAX DIPOMHECIOBOCTL, TEXHINI, ClabCbRO-
MY MOCIOZAPCTEl, OVEIBHMITE], MeAHIHE], HAY-
KOBHX JOCTIxeHHax. bes BoJEHEX pOSUHHEIE MH
HE MOJEeM0 0DIHTHCA B HOBCAKIEHHEOMY SHHTTI.



29

Bogs BHKOHYE POk POSUHHHEEEA 1 B opRpoai.
I'asy, 5 AKEX CHIATAETECA aTMOC(epa, MAKOTE
HEZHAYHY POSYHHEHICTE ¥ BOJL; HAHKpPAINE 5 HEX
POSUMHAETRCH BYTVIEKHCIHI Tas. ¥ MOPOREIR i
OKEeAHCEKIH BoJl cepel POSYHHEHHX pPeUOBHH
nepesamkae cins — HATPIE xxopuz NaCl, a B
npicHIE — ixmi cnoxyxl. PIgnan B 3RUBNX opra-
HIZMAX € BOJHHMH pPO3UYHHAMHE, AKlI MICTATE
BATATO PeYOBHE (B OCHOBHOMY, OPraHIYHHEX) —
THX, IO HATIAMIN 10 OPragisMy pasoM 13 Imemn,
i THX, AKl YTEODHEIHCHA B HEOMY BHACT JOK Xiniy-
HUX peaROid. JaBJAKN BOJHMM POIUNHAM Bimby-
BAETECH KOJI00DIr BNeMeHTIE ¥ IPHPOIL.

BUCHOBKH

Pogune — ogEOpigHA cyMyim pegoBrH. Hon-
MOHEHTAMH PO3YHHY € POSYHHHHE i ogma ado
IeRLIEKA pPOSYHHeHRNX pedoBRH. PosunnEHKOM
HAZHEBAITE PEYOEHHY, AKA NepefyBac B TAKOMY
CAMOMY ATPETATHOMY CTAHIL, OI0 H POSTIHH.

Boga — mHalBaRIREBIINME posunaEHE. Bomna
posunaae baraTo pisgex pegosnH. Booy ax poa-
YHHHAE BHEOPHCTOBYIOTE ¥ IPOMHCIOBOCTI,
TeXHINi, ClILCEROMY MOCHOTZapeTei, inmux cde-
pax TiAIRHOCTI JTHIEH.

pepogaa soga (colona, mpicHa), yei diodo-
riymi piTHAHR € BOTHHME PO3THEAMNH.

188 ¥ YoTHpKW CHNAHHKM HAAKWNKA HeBenkKkl nopull BoguW. Y neplly cHARHKY

OO0BNK TROXM FNWHMK, ¥ APYTY — ETHNOBOMD CNUPTY, ¥ TRETIO — Facy, B
YETBEPTY — Xapyosol cofd. HomxHy cymiw nodpe nepemiwand. Y aHux
CKNAHKAX YTBOPHMNMCA PO3HHMHW?

189, Axy pevyOBHHY BM HAZBETE PO3YMHHHKOM, AHIO HOMNOHEHTEMH pO3-

g) poannasnedi migk mMacow 3 r i sonoto Mmacow 7 r;

8) eTHNoBKH cnMpT Macok 10 ri auetoH Macow 25 r;

B) Boga Macow 30 r i ouToBa HMenota Macow 70 r?
Blonosiai noAcHiT.



190. AK goBECTH, WO NPHPOAHE BOAA MICTHTE PO3YMHEH] pEYOBHHKT

1971. AKi YMHHMHM 3YMOBRKIOTL, HA BaWy OYMHEY, WHMPOHE BMHODMCTAHHA
BOJM fIK DOSYHHHWHET?

192 Ha 6ygigHWUTEl rOTYIOTE TAK 2BaHWIA LeMeHTHUA posukH. Horo Hom-
MOHEHTAMM € LeMEeHT, NicoK | Boga. Y4 npasvneHa Hassa ulel cymiwl
3 HayvHoBoro nornagy? Yomy?

KinbKiCHWUHW CKNnapg po34uHYy.
MacoBa YacTKa po34MHEeHOoi
pPeYOBUHMU

MaTepian naparpada gonoMome Bam:

¥ Z'ACYBATH, WO TAHe MACOBA MACTHA po3dMHeHol
PEYOBMHM Y PO3YKHI;

¥ OBYMCNIOBETH MACOBY YECTHY POSYMHEHO! pRYOEH-
HH, & TAHOM MECH KOMMNOHEHTIE PO3YKMHY;

¥ HaBYMTUCA rOTYBETH PO3YMH 13 NEBHOK MACOBOK
HACTHOMK PO3YMHEHOT PEYOBHHM.

YacTro BHHNEAE HeodXigHicTs 3'ScyeBaTH He
JHIIE T, AKl PEYOBHHE MICTATECH B POSUHHIL, a 1
Horo EinekicHEME ckaaig., Ilepem Tus, ax oETH
COMOOKHE WAH, ZAOHTYEMO, CHLIBKH OYVHPY
NoRIAIH B BHeoro. Homcepsysammsn osodis Oyoe
VO IIEAM, ARODD MAPHHAT OpHTOTYEMO pPOSdUH-
HEHHAM OeEHHX KITRKOCTEH OOTOBEO]I KHCIOTH,
KEVXOHHOL cOJ, AeAKHX IHMAEX pedoBHH ¥V Baga-
HiH RiTEKOCTI BOJH.

MacoBa 4acTRa posumHeH0l pegoBHaR. Cepeg
POUHNHIE, AKI M BEROPHCTORYEMO, & COHPTOBHH
pOaYMH HOOY, BOJHI pOSYHHH AMOHIAKY, Tigpo-
reg neporcugy (abo neperncy BogHIO). 3BEDHITE
YVBATY HA ETHKETHKH, HAKJEEH]L HA ILIAMIEYKAX i3
IHMH PO3UHEAME (Ma1. 77). Bun moMiTeTe mopag
ia HASBOID POSYHHEHOI PEYOBHEH ONHOPY 1 sHAK
BigeoTrey (% ). Ilg — sHAYEHHS MACOBO] YACTHH
POIUMHEHOL peIoBMHN B posumai. Bono sigmosi-



Man. TT.

Man. 78.
BogHi po3YHHH, 9K € NiIHEPCEKHMK 38Cc00amK Ouert

gae mact pevosuhi (Y epaxax ), Akd sicmumsca
y 100 z posvumny.

CTonoBHil OOET € BOJHHEM POSYHHOM OITOEOL
KHCJIOTH. STLIHEC 3 ETHEETEOHY HA OOAmImi
(mam. 78), v xogEEX 100 r oory micTuTRCHE 9 T
ouToB0l KHcaoTH. Maca sogma v 100 r oogry cTamo-
BUTE 100 r—9r=91r.

P Axi macw posunEemol pPEYOBHHH 1 BOIH
micTaATECA B 100 r xoskHOTO 3 pOSYHHELE, DOTA-
HHUX HA MATIOHEY 717

Ina nosEaAYeHHS MACOBOL YACTEH POSYHHEHOL
PETOBMHN ¥ POSYHEHI, AK 1 MacoBol 4acTEH efxe-
MEeHTA ¥ COONYIL, BEROPHCTORYIOTE JATHHCBKY
mirepy w (Iyoas-se).

Bam mimoMo, Do MaCOBY 9ACTHY BHPASKAINTE
HE JHIIE ¥V BIOCOTEAX, 4 H JOOATHHM YHCIOM,
MEHIDHM 34 0JHHHITO.

DopMyna o8 00YMCIeHEHEA MACOBOI YACTHH
POSUMHEHOL DETOBNHN B DOSWHHI:

_ mip.p.) _ mip. p.)
W[P‘ P-] m{P'EF} I m(F-P-]+m{P'E&},
ae m{p. p.) — Maca pPOSYHHEHOI PEYOBHHH,

m(p-Hy) — Maca posduHy, mi{p-kKa) — maca pos-
THHAHKA.

! ARG POSYHEHHKOM € BOJA, TO HA eTHRETHAR AA3BEYALN He BRAAYIOTE,
M0 POSYEHE BOJHEHN,
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Macosa yaecTEa PposYHHeHO]! PEYOEHHH ¥ posunHi — we sigHo-

INEHHEM MAaCH ey

w(p. p.) =

SAJAYA 1.V 144 r

OBHHH 10 MACH POSYHHY.

Axmo MacoBY 9ACTHY DOTRIDHO OTPHMATH ¥
BiICOTKAX, BHROPHCTOBVHITE TARY (DOPMY.IY:

MUP-P) 440 v, = m(p. p.) <100 %.
m(p-mY) mip. p.) + m{p-xa)

Pozs’'aayBaEna 3agad. ¥ NOBCAKTEHHOMY
MHTTI HEpiAKO BHHHKAE DOTpeda ODpHToTYEaTH
BOSHUHE DPO3YHH i3 OEBHOK MACOBON YACTHOND
posuMHEeHO] pedoBHHH. [Ina OROT0 3a3BHUYAH
BHEODHCTOBYIOTE PEYOBHEY 1 Boay. Imoai posbas-
AAKNTE BOJOK iHOIME pOSYEH., ¥ HOKHOMY pasi
nepej OpPHTOTYVBAHHAM POSTHHY 3JIHCHIIOTE
Heobxignl poapaxyHKH.

PosrasneMo, AK pO3B' A3¥0TE 3a0a91 Ha ofyme-
MEHHA MACOBOI 9ACTHH POSYHHEHOL PEMOBMHHE B
PO3YMHL, A TAKMHE 340391, B AKAX BHKOPHCTORY-
TE 00 Bearduiy. Oaun 3l coocodis ix poas’a-
SAHHS I'PYHTYETLRCH HA CKIAJAHH]L OpoOopIiii,
IEMMUHE nepefbadae POSpAXVHOK 33 BiOOOBITHOW
MATEMATHIHON (hopMyIoio.

BOAH PO3IYHHMAK 6 r coni. Po3paxyBaTd MEcoBY YacT-

Ky coni 8 po3yvHHI.

Hano:
mi{Bogu) =144 r
micomi) =61

wloomi) — 7

Po3B I3aHHET
1-ii enoeid

1. 3Eax0OMMO MACY POIUHHY!
mi{p-BY) = m(Bogn) + m{comni) =
=]44r+6r=150r.

2. Bragauacyo MACY O, AKA MicTETECEZ B 100 0
posaHAy. 18 0Roro CRIATACMO TROIOPIIK H
poaB’ asyenMo i

v 150 r pogunny smictaTeca 6 r coml,

v 100 r posunay — X T COJl;
6r+100r
— il 3 —_— ———————— 4 =
x = mylcom) 150 1 r
SBigeH wicomni) = 4 %, abo 0,04.
2-0i enocil

OfuMeTeMo MACOBY YACTRY COML B pOSYEHIL
34 BlAMOBLTHOI (hopMyIon:



mcooi) 6r B
micomi) + m{sogn) (6+ 144)r
= (),04, ado 0,04 - 100 % =4 %.

wicomi) =

Bignogsigs: w{coni) = 0,04, a6o 4 %.

IALAYA 2. Akl mack gobpMBa Ta BogW NoTpiGHO BIATH AAT NpMIOTYBaHHA
4 Kr poayMHY 3 MACOBOM YacTKow gobpuea 0.5 %7

HaHo:

m(p-uy) = 4 ®r
w{pobprea) = 0,2%,
abo 0,005

m(zobpasa) — 7
m(Bogu) — 7

Pozg'93aHHA

1. OfuncImeMo MaCcy oOpHBA, CHODHCTAR-
IMHCE (MOPMYION IIA MACOBOl QACTEHE POa-
THHEHO] PETOBNHT!

. _ m{mobpHEBa) |
wimobpusa) i) 5

m{xobprea) = w(zobpmsa) - m(p-gy) =
= 0,005+ 4000 r= 20 .

2. BEaxogHMO MACY BOJH:
m{BogHE) = m{p-By) — m{nobpasa) =
=4000 - 20 r = 3930 .

Bignosigs: m{poGpuea) = 20 r; m{sogu) = 3980 .

3AfAYA 3. flo 200 r BogHOro poavyHHy LYKDY 3 MECOBOID YACTKOK POIYH-
HeHoi pevyoBrHM 10 % gogank 50 r sogM. DOYHCAKTH Maco-

EY YECTKY LYKDY B DO3SYHHI, AKHH YyTEOPHECH.

Hano:

m{p-ay) =200
wmyspy) = 10 %,
abo 0,1

m(Bogu) =30r

wi(myrpy) — 7

Poze'a3aHH7

YMOoBEY 3a7AY1 OpolTOCTPYEMO MATIOHKOM!

m{Hz0) = 50

i,

m ) =200r Wy (OyEpy}— 7

winyEpy) = 10 %

1. Obumceameno Macy oyvepy 8 200 r pogumay:
m{nyrpy) = winyrpy) - m(p-ny) =
=0,1-200r=20r.

2. BEAXOINMO MACY YTEOPEHOTD POSTIHHY!
m{yTs. p-my) = m(p-my) + m(Bogm) =
=200 r+ 50r=250r.

3. PoapaxoByeMO MACOBY YACTEY IVEPY B YTBO-
PEHOMY POSUHHL 34 Bl AN0EL THOK (OPMYIION
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miomyepy) 20r
m(yTe. p-EY) 2307

wyl(myEpy) = =(),08, ato 8 ¥ .

Bignosiab: w,{uykpy) = 0,08, abo 8 %.

3AJAYA 4. Axwid o6'em BogW moTpibHo gogaty go 45 r oyTosoi eceHuil
(poaYMH (3 MacoBo YacTHKow oytoBol kKoot 80 %), mjod
NpHroTyeaTH 9 %-# po3yHH oyTOBOf KHCAOTHT

HAano:
m(30 % -ro
p-HY)=43Tr

wir-TaE) = 80 %
wy(k-Tr) =9 %

¥Fisommu) — 7

Pozae’'azaHHa

1. PospaxoByeEMO MACY OOTOBOL KHCcIoTH B 45 1
OITOBOI ECEHIILE
m{x-rH) = w{k-TH) - m(p-HY) =
=0,8-45r=36r.
2. Oburcrwemo Macy 9 % -ro posanny, B AKOMY
MiCTEHTHMETECH 36 r KEcOoTH:
¥ 100 r posunHy MICTHTECH 9 I KHCIOTH,
B X I pOSYHNHY — 36 r kHCcTOTH;
x = m(9 % -ro p-BY) = EEPT:;I]DP =400 r.
3. PospaxosyeMo Macy BOJIH, AKY DoTpibao goba-
BHUTH J0 OITOBOI BCEHTITIL:
miBogu) = m{9 % -ro p-ay) — m(30 % -ro p-uy) =
=400 r-45r=353r.
4. Fmaxogumo ob’eM BOIH:
m(Bomam 3956
pfﬂﬂ“ﬁng = {ooat 355 .

Visogm) =

Bignoeige: Visogu) = 355 mn.

NABOPATOPHWMIA AOCHIA Ne 4

MpUroTyBaHHA BOOHOro PO3YUHY
3 NEBHOK MACOBOK YACTKOK
pO3YMHEHO! pEeYOBHHH

Bapiaum I. lIparoryearn 40 r eogHOTO POSYHHEY CEUO-
EMHH' 3 MACOEOK YACTEON Iiel peuosmau 0,05,

! Couonuna — Do0pEBO, AKa Qodpe podUYEHAeTRed ¥ aogl. IIpEroToBIe-
HHEN VOHAMEH POIYHH COUORHHE IMerda poaddapmamad B 10 paain mMommEa
BHEODHMOTORYEATH ANH NipEaprennd KeiTie v xiMigmonmy wabimeri.
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Bapiaum II. IlparoryeaTn iz 2 r ceU0BEHHEE BOOHHELN PO3-
UHH 13 MACOBOK YACTKOW IIie]l peuoBHHE 4 76 .

[lepen euxoHAaEHAM poboTH 3pobiTeE HeoDXigHLI pospa-
XVHEH. IX pesyIsTaTH pasoM iz BEXITHEMM maBHME 3a-
OHITTE ¥ TADIHIEO:

Bapiant | m{p-uy), ¢| m{p. p.), T | wip. p.} | m(Bogm), r | V{Bommr), M

SBAJTE HA TEPe3AX V CHIAHOL HeoOXIAHY MACY CeUOBH-
HH (Man. 79). HabepiTe v MipEEE DHRIIHID POSPAXOBAHIH
oD’eM BOOH 1| BHARNHTE B CEIAHKY i3 ceuoBlHOW. [lepeni-
MyHTe CYMIM 10 TOEHOTO PO3UEHEeHHA TEEDIOL peUOBRHHA.

Man. 79

Mopuin
PEYOBMHM,
IBAMEHE

H3 ENEKTPOHHHX
TEpE3axX

HEignkicHHEH CRIAT POSYHHY XapakTepHIYIOTE
MACOBOK YACTRONI POSTHHEHOT peI0BHHEN.

MacoBEa 9acTEa pOSYHHEHO1 DEYOBHEN € BiTHO-
ITEHHAM MACH PEIOBHHH T0 MaCH posunny. 3HA-
YeHHA MACOBOL 9aCTKH, EHpAMKeHe ¥ BiOcoTkax,
THCEALH) JOPIBHIOE MACL pOSYAHEHO] peYOBHHN
(¥ rpamax), axa smicTaTecHa B 100 r posanny.

?

193, Ax 81 po3yMieTe TepMIH «KiIALKICHWA CHAAL POSYHHYT
194 o TaHe MacoBa YacTHa po3YHHeHo! peyoBrHHAT YH Mae posMipHicTk
Uu# BENKWHKMHET
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195. Axka maca pedoBHHY MictTeea ¥ 300 r 1T po3YKHy 3 MACOBOW Y8CT-
Ko Uiel pevyosKHK 0,027 (YeHo.)
196. Uyrop maco 50 r poaduHdnd v 200 r sogn. 0644enite macosy YacT-

HY UYHpY B posqdHl (YoHo!)
197. 3podite signosigHl pospaxyHKK (VCHO) A 38N0BHITE TAGAKLIO:

mip-Hy), r mip. p.), r m{Boau), r wip. p.)
400 8
500 480

198. Y aniid macl Bogu Tpeba PoIYMHUTH 6 I NHMOHHOT KMENOTH, Wod npu-
rOTYBATH PO34YMH i3 MECOBOID YACTHOK HMchoTh 0,057

199. Po3yvyrH HaTpid xnopuay NaCl i3 macoeok yacThHow coni 0.9 % (Tax
3BAHHA disionoriiHKWA po3YrH) BHHODWCTOBYIOTE Y MeluduHHl. Ay
MAECY conl Ta AKMA 08'eM QUCTHALOBAHO! BOAW NOTPIGHO B3ATH 4nW
NPUrOTYEAHHA 2 K TAKOMD pO3YdHY?

200. Ao 200 r BogHoro po3vdHy gesHol peqoBMHK 3 11 MACOBOK YACTHOK
20 % enovatiy gonwnud 30 mMn BoAM, 8 NoTiM po3vYHHKUAK Wwe 20 r uiel
pevyoBMHH. OBYMCNiTE MACOBY YACTHY PEYMOBHMHM B pO3YMHI, SIKMA
YTEODHBCH.

201. CHnanite yMOBY 380841 3rigHo 3 MANKOHHAMK | po3B'sSHiT 1.

-

Boga Cine FoauuH 1 Pos4uH 2
iV =80 mn) (m=210r) (m=40r)

202. flka maca rniuepMHy MICTHTRCR v 20 mMn Horo po3duHy i3 MAEcoBOK
yacTkow uiel cnonysd 40 %, SHWO rYeTHHa pPosYMHY CTEHOBMTb
1.1 rfem®?

203. YyeHb, BHHOHYIOMM BapiaHT | nabopatopHoro gocnigy 4. 3aMicTs pos-
YWHY 3 MECOBOWD YEcTHOW cevosWHd 0,05 npurotysas 40 r 4 %-ro
po34vuMHy. AK Homy BHNPAEBMTH CEOK NOMMAKY, BUHOPHCTABILM LER
pO3YHHT

204, YyeHb, BHHOHYWOYM BapiadT Il naBopatopHoro pocnigy 4, 3amicTe
4 %-ro po3dvKHy CEYOBWHK NPUIOTYBEE i3 2 T pEYOBEHHK PO34YMH 3 11
Macoeon vactkon 0,05 Ak HoMy BMAPEBWUTH CEOKD NOMMHAKY, BWMKO-
PHCTEBLM Ll poaduH?
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T k.

JOMALLHIA EKCNEPMMEHT
BurotoBneHHs BOAHOMO PpO34MHY KYXOHHOI coni

Hanpwrinui nira | BoceH 38c0n00Te OripHK, NoMigopW, geskl rprou.
Ana Uboro BHKOPHMECTOBYOTE BOAHWA po3YdH KyxoHHO! coni. [ns oripkis
FOTYKTh PO3Y4KMH 13 MAcOBOK YacTHOW conl Blg 6 go 8 %, gna nomigopis
i rpHGise — Big 5 Ao 6 %.

3a BiIHHOM — BECHA. 38pa3s BWM MoMeTe HadyTH HeotxigHoro goceloy
3 BMrOTOBNEHHA PO3YMHY i3 NEBHOK MACOBOK YacTHOK conl. AHwo
BIOME HEMAE TEPE3IE, HA AHMX MOKHE 3BAXYBETH 3 TOYHIcTIO Ao 1 r, 1o
elnSvpaiTe nesHi nopull conl cTonoBo abo YalHow noxeamy. Crono-
Ba NoMHAE BMiWyE npHEnuaHo 30 r kpynHokpueTanivHol conl (Axwo T
HabpaTH «3 ripkotoe), a 4alHa — 10

BiBepith ogHe ia ABoX 38B08HbL:

a) BHrOTOBMTH po3vydH coni 3 11 MacoBOoK YacTHoK 6.5 %, BHKOpM-

CTEBWW 1 n BoaK;

6] BMrOTOBWUTH pO3YKH coni 3 1T MAcoBOK YacTHOW 7.5 %, BHKOpPM-

cTaswK 0.5 n sogu.

CnoYatky o94McnitTe MACY coni, AKY pO3YHHATHAMETE ¥ BoJl, | BU3HAYTE,
CHINbHH NOMOK (cToROBKMX, YaiiHKx) T BisbmeTte. Micns UkOMo BHFOTOBTE
po3dnH. 068'emM BOOW BUMIpsRATE nitpoBow abo nisniTpoBoK GAHKOW,;
ZanoBHATE IT 40 NOYMATHY 3BYHYBEAHHA LWNiHApHYHOT hophK NocYAMHMK.

- J

PeaKuii Bogu1 3 oKcMaamMu

MaTepian naparpada gonomMome Bam:

¥ nisHaties npo geskl xiMivdl BnactieocTi Bogu:
¥ 3'AcyBaT, WO Take riapoKcHou;
¥ HaBYWTHCA cHNapaTi GopMynd ocHos | KMenart.

Boga BMABISAE ZOCTATHIO XIMIUHY AKTHBHICTE.
Bora BzaeMmomie 3 DaraTeMa pedoBHHaMB — 1
NPOCTHEMY, 1 CRIATHUME, CEpE] ARHX € H OKCHIH,

b Axi cOOIVEER HASHBAIOTE OKCHAAMHET HARETITE
thopMyan 1 XiMiuH] HASEH KLTEKOX OKCHILIE.
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Pearmii BoOH 3 OKRCHIAMH MEeTANYHARX eIe-
serTiB. Ilig gyac gesxux podlr Ha OGygiBEEOTEL,
npucagEbHIl JiTAHD] 3aMiMYIOTE HETADIEHE
BamHO (Kadsmiid oxcng Cald) s sogon. IIpn oeoMy
BIIOVBAETEHCHA XiMiuHA PEARILA H VTBODIETBCH
ramene BamHo (Man. 80). Bigmomigme ximigne
piBEAEES'

Ca0 + H,0 = Ca(OH),.

Man. BO.
laciHHA BAnHa

Ximivuna HASEA ODPOIVETY PEAKOI] — KaMBIIH
rigpoxcEg. Caoso sidpoxcud € CROPOUEEHAM CI0-
BOCIOMYIeHES 2idpam oxcudy”.

Nigposcuin — CHOOYEH METATIYHHX eleMeHTIE 13 3aralisHoH
dropraymoro M{OH)_.

Jlitepa M v masegeniil dopuyni samimoe cHM-
BOJI METAMTHOTD SJIeMEeHTH.,

Boga Bzaemogic Taro:x 3 oxcuaamE Harpiso,
Bapiw, KiTsbKOX IHIIAX METATIYHHX &I&MEHTIER
nepmol Ta APyrol PyO Deplofuaaol CHOTEeMHE 3
VTBOPEEHAM BIAIOBIZHMX rigpokcigis. ¥ ximiu-
HIX HAZBAX OHMX COONVE, AK 1 HASEAX OHCHTIE,
BIAMIHE}ETECE JIHINe JpPY¥re CIOBD: HATPIH
FigpoKCEIY, DAapid rigpoKcHEIOM.

Pearnuyin sodu 3 oxcudom € peeKyien cnoay-
YEHHA.

! hopMyry BogH 3aseEdaill SaNECYIOTE OCTAHEEOK B KomHil wacrEmi
imiupors pIEEARAS.
* Cnono zidpam moxXogETE kg rpensrore hydor — soga.
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Likapo aHaTH
Texmiami

HEAEH HATPLH
TiApOHCHTY
MalH —

InERE =HATD,
KHYLTH R CO
(BLT rpensROTD
kaustikos —
ImEH).

Crnageso pieHAEHEA Takol pearmil 3a yIACTIO
HaTpii okcugy Nag 0. o smeecrn dopMyay i
OpoAYETY — HATPIH rigpoxcHIy, <3DEpaemMos
vol ATOMM, HAABHL B (OPMYIAX PEareHTiB, i
BATHCVEMO 1X B 00HY (opMyny, OpHTOMY CIOOYAT-
HY — ATOMH MeTativHore exemenTta (Harpiro),
notivm — Owmcureny i Nigporeny':

Naz0 + H;0 = [Nag0:H;].

OrpuMany OpPMYIY COPOOIVEMO, 3MEHIIHEITH
ingexcH BABIYL, 4 ABIHRY 3AOHCYEMO AK Koedi-
OiEHT:

Na0 + H:0 = 2NaOH.

IIpn ceEIagAHNH] PIBHAHHEA Peaknmil BOIM 3
bapiE omcEgoM Ba0 BRABHMO, OO0 OXHAKOBI
imgexcn ¥ GopMymr rigpokcHgy DyIyTE THIUE
bina avomis Oxcuremy 1 Iigporemy. i aromn
IOMICTHMO E JV3HER, 38 AKHMN 3ATTHIIEM0 CII1LIE-
HHH 1HIEKC:

Ba( + Hz;0 = [BaO;H;]| = Ba{OH);.
Bapill rigpowcrn

DOpMYIR FiAPORCHIIE MOMHEA BHBECTH 0 Ges
sanncy xiMigERX piBEAHE. [Ina nokoro BMKOPH-
CTOBYIOTH SHAYEHHA BAMEHTHOCTI METATIYHOTO
enemenTa 1 rpyoE aromis OH, abo zidpoxcuannol
zpynu. Bu gaaere, mo Harpiid — ofHOBAIEETHHH
gaemMeRT. [iIpoKCHILHA IpyOa € CEJIAZOBOL

MOJEKYIH BOJH, V AKIH BOHA COOTVISHA 8 OHAM

aromoM igporemy: ij HH‘ OT:xe, oa rpyoa

ATOMIE TAKOM OJHOBAaneHTHA. (BamenTmicTeE —
BIACTHBICTE HE JTHINE ATOMIE, 4 H I'PYI COOIy9e-
HUX ATOMIE.) 3Bigcy dopMyna HaTpill rigpoRcH-
oy — NaOH.

P BueegiTs hopMyny Margiii rizporcHLy.

Iiaporcagn Harpiro, Kaniw, Hansnio, Bapizo,
DATATEOX IHIIHX METATIYHHX BIeMeHTiB ob’em-

! Domomisxei ximigel sanses noMimaTEHMEMO B KEAIDATHL IV EH.
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Likapo anaTw

¥ npommacorosoe-
i, TRxHi
BHEGRACTOEYEITE
CTAD] HAZER
KHCIOT — BYTLOE-
ma (TL,C0, ),
cipaass (HaS0 4,
azorEa (HNO,).
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HYITE ¥V BEIHEEY IPYIY COOJIVE, 3ATATLHA HASBA
AKHNX — OCHOSH.

BirenlicTe OCHOE HE POSYHHAETRCH ¥ BOIL, A
BITOoBiAH] ORCHAH 3 BOJOI} HE BI3AEMOTINTE.
HeposuMEHL OCHOBH AoOVBAIOTE, 3J1HCHIOKTH
1HmTi pearmii.

Ona MATOPOSUMHHHX 1 pO3YHHEHEX ¥ BOAL
OCHOB BHEOPHCTOBYOTE CIOLTEHY HASBY — Ayl
Cepen nHX COOMYE HAROLIRIIOTO ODPAKTHYIHOTO
sHaweHHA HabyaE rigporcEgy Harpino, Kamo i
Kamrmiw.

Peargmii 5oOH 3 OECHIAMHE HEMETATTHAX £JIe-
menTie. BimoMmo, mo BYTHIEKHCIHH A3 3NATHHH
POSIHHATHCA ¥ BOZL. ¥ POSUHHEHOMY CTAHI BiH
MICTHTLCA B MIHEPANEHIE BOAl, TAS0OBAHHX
Hanoax. HesgauHA 9A0THHA BYTIEKHCIOND TAIY
BCTYIAE B XiMITHY PEARDHN § BOZON

€0, + H,0 = H,CO,.

Cononyka, OI0 YTBODHETECA OPH IROMY, Hagae
PIANHL KHCIVBATOTD CMAKY. i ximiuna massa —
KAPDOHATHA KHCOJIOTA; BOHA DOXOZHTE Bil HAREH
CKHECIOTOTEOPHOTO exeMenTa Kapbomy.

Boga pearye Maiizie 3 yolMa OKCHIAMHE HeMe-
TATIYHHX EJIeMEHTIE (338 BHEATROM cETDiE(IV)
oxcnay 8510, ra gerxinexox immax). IlpogyrTanmn
OUX PEAKIIHE € KUCI0mL.

PopMynIy OpoIVETY PEAKIN] BOJH 3 OKCEHIOM
HEMETANIYHOTO EJIeMEHTA MOKHA CEJACTH,
+31DpaBIIE* pasoM Yol aToOMH, HAABHL B (bOpMYy-
aax pearemTiB. [Hepmamm v dopMyml EECIOTH
BAOHCYIOTE aroMe [igporemy, a ocragmiMp —
aToMe OXCcHTEHY!

50, + Hs0 = H,80,;
CYILpATHA KECIOTA

N0 + H,0 = [H,N,0,] = 2HNO,.
HITPATHA KECIIOTL
Posrnamemo, AK B3acMogie Boga iz doctop(V)
oxcugoM. Ilig gac miel pearnil BEOIIAETRCH
fAraTO TEILTOTH, 1 YACTHHA BOIH IIBHIKO BHIIA-
POBYETECH (Man. 81):



Man. B1.
Bzaemogia
BOAM i3
tpochop(V)

OHCH 40

Likapo aHaTH
Orcaam Cald

1 P30y oanpAKE
Ixwidl agaraoeTi
AKTHBHO
BAASMOTIATH

3 BOJOK BHEG-
PHETOBYHOTL
And
OCVIOYRAHHA
ragis.

PO, + HO = ZHPO,.
MeTadoohaTHA KECTIOTA
Krcnora, o YyTBOPHETRCHA, TARKOME PEATYE 3
BOOOI0:
HFPO; + H;0 = H,PO,.
opTofocipaTia KECIOTA
Bigraw, ¥ pasi HAAIANIKY BOSH B3ACMOILA pedo-
BHMH BiADyBaETLCA STLTHO 3 PlEHAHHEAM

P,0, + 3H,0 = 2H,PO,.

Orsme, oxcagy POy signosigatoTs a8l KHcmo-
™ — HPO, i H PO,

YVeoramoBETH, AKMA 0HCHJ BiAmOBiDA: DeBHIRE
KHCIOTL, ZOCHTE OpocTo. ARINo Moxekyaa
KHCJIOTH MIicTHTE gBa aroMmua Digporeny, is mel

¢BEIVIACMO MOJEKYIY BOJTH:

HEE'DQ ] HEG =% E'DE-
¥ pasi HAABHOCTI B MOJMEKYIL KHCIOTH OJHOTO
abo TproX aToMis [igporemy BHXogMMO 1z IBOX
MOJEKYI CIIOIVEH:

2H,BO, - 85,0 = B,O,.

BUHCHOBKH

Boga BcTynae B peaknil cIOJIYYeHHES 3 JeSKH-
MH ORCHIAMH METATIYHHX ¢IeMeHTIE i MalEe
BCIMA ORCHITAMH HEMETANYHAX ¢ICMEHTIE.

CooayrH MeTamivHHX eIeMeHTIB i3 3arans-
noi dopayaon M{0OH), nasaBawTsE rigpoKxcH-
gaMu. BiagrmicTs DHEX CHOJIYE HAJISEHTE 0
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ocHOE. Posunnni i MagoposunnHi ¥ BOJl OCHOBH
HAZABAIOTE J¥rAMH.

Iig yac peakmii BOOH 3 ORCHIAME HeMeTaXiy-
HHX EJI&MEHTIE ¥TEOPHIOTHC A KHCIOTH.

?

205. "kl enonyHM HASMBAKTE MAPOKCHUOEMK, OCHOBAMM, NYTamiu?
206. Jonuwite cxeMK peaklii i cHnadite xiMivdl piBHAHHRA:
a) Li,0 + H,0 — .. ;
S0, + H,0 = . ;
6) Sr0 + H,0 — . ;
LOg+HLD — ...
YHEMITL cepen NpoAyHTIB pEAKLUIA OCHOBM TA HHCNOTH.
207. Axa dopMyna oHCMAY, AHWO NpogyKToM Roro peakull 3 Boon &:
8) MArdii rinpokcun;
6] Kanid rigpoxcHa;
B) cenedaTHa kucnota H,Sel,;
) nepxnoparda kuenota HCIO,?
208. 3HakhpiTe macosl vacTh Owcuredy: a) B okeupl P.Og 6) v kuenoT
H,PO,.
209 AKy macy HaTtpil rigporcHay NOTRIGHO PO3YMHWTH B 3 N BogM, wodb
BUMOTOBMTA PO3YMH I3 macoso YacTHow NalOH 0,27
210. o 100 Mn posvdHy HiTpaTHol KKMenoTH 3 1T MacoBo JacTHow 60 %
(YCTHHA Uboro posduHy — 13T r/mn) pogany 200 mn sogd. O64Kc-
Nith MACOBY YACTHY KMCNOTH B JOOYTOMY DO3YMHI.

BuaBneHHA
NyriB i KUCNOT Y po34MHaXx
3a AonoMorolo iHgMKaTopis

2

MaTepian naparpada gonoMome Bam:

¥ z'acysatd, Akl pevoOBMHM HEB3HBAKThH [HOMHATO-
PAMM;

¥ HABYMTHCA BHABNATH MYIH | KKCNOTK B pO3YKHEX 3a
nonoMorow iIHAHKETopIB.



Man. B2.
YHiBEpCANEHI
iIHQHKATOPHI
nanipLi

PosumEr oyrie 1 KECIOT 3ZATHL SMIHIDBATH
sabapBIeHEA OCODIHNENX PEYOBHH — INduKamo-
pie'. IIi peqoBHHEN GYI0 CHIEpITY BEABIEHC B ILIO-
OaX 1 KBITKAX POCAMH, TRinadanky. Hanl sako-
PHOTOBYETE IHIUKATOPH, SKL BUTOTORIAKTE HA
xiMigHEAX 3ap0gax. Boaw edeRTHBHINIL 3a npHE-
pogni i Kpame abepiramTne.

Jl0 HAHNBANHIHBIMEX IHIAKATOPIE HAJIESKATE
AAKMYEC, PEHOIHMATETH, MeMUAOSUIL OpOHNCe-
guit (CHOpOYEeHA HASEA — MEMUAOpAnM), A4
TARO® yhisepcoavhud induxemop. OcraEmiil e
CYMINMITK KiMTbKOX pegoBnH. Ila cymim, Ha Big-
MiHY BiJ ORpEMEX PETOBHH-IHIHKATODIE, 3MIEIOE
3afApBICHEA FANEKHO HE JHINE BLN HAABHOCTI
JY¥TY YH KHCIOTH, & H BLY 1% KiTLKOCTL B posaHHL.

¥ ximiummx nafopaToplfx BHEODHCTOBVIOTE
BOOHI POSYHHEE METHIOPAHIKY 1 JaKkMyCcy, BOJHO-
COMPTOBHN posuHH demoadTazeiny 1 TAK sBamEi
ingaraTopEl nanipgi. e — cuy®ER coeniank-
HOTO ODATEPY, TPOCOYEH0N) POSTHHOM iIHINKATOPA.
HalluacTinie KOPHCTYHITRCS VHIBSPCATHHHMN
ingERATOpEAMHA nanipoaye (Man. 32). IceyoTe
JAAKMYCOEL DATIPIT, A TAKOM DA PIL, OpOCOYEHR]
pPOSUHHEOM (eHOmpTATEIHY .

KrcooTHE ¥ BOZHNX DPOSYHHAX SMIHIDDTE
sabaperenaa He Beix inguxaTopie (dhemondra-
nelH FAMEMAETLCA OeafapBEEM) 1 He TAK, fAK
ayrH (mam. 83).

! Topuin DoXoIHUTs B NATHECEROTO croBa indico — BKASY, BERIHATAK.

167



beHongTanaiv

Man. 83.
SabapBEneHHRA
iIHQMKaTOPIB ¥
pPoO3YHHI
KHCNOTH (8],
Boai (&),
PO3vYHHI

nyry (8) METHNODAHH yHIBEpCANLHME IHOMKATOP

SMina 3abapBEIeHES IHAEKATODA € HACTLAKOM
Horo peakmil 3 ayrom abo kucaoTon. Pleraaas
TAKHX PEAKOIH He HABOOHMO, OCKITREH dopmMy-
TH IHABEKATOPIE 1 OpoIyKTIE Ix xiMiuERX mepe-
TRBOPEHE JOCHTE CEIIATHIL.

Heposumsri ¥ BOJL OCHOBH TA KHCOJIOTH He
JII0TE HA IHIMKATOPH 1 TOMY He MOMEYTE OyTH
BHABJIEH] HEMIL,

NABOPATOPHMI AOCHIA Ne 5

BunpoGyBaHHA BOAHHX PO3YMHIB
nyrie | KHENOT IHAUKaTOpaMH

Bam sugaso pozfaeiieH]l po3UBHEHE HATPIH MigpoEcHIV i
HITPATHOI KHCIIOTH, POSTMHM IHAEKATODIE — NaKMYVCY,
deHOoIdTATEIHY, MEeTHIOPAHAKY, a4 TAKOXE YHIBepCcAJbHI
igauKaTopHl nmamipui. ke zabapeieHHA Mae PO3YHH
EOMHONO IHTHKATOPA, IHIHKATOPHRN Danipens?

HanuiiTe v TpH OpobipEH mo 1 MJA pos3uHHY JVIV. ¥
DyIb-ARIH Tpobipni 3aModiTE CEIAHRY ODANTHYKY POSUHHOM
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JIVIY 1 JOTOPKHITECA Held 0 VHIBEEPCAIEHOTO IHTHEATOD-
HOTO nmanipod. flkoro Konsopy HabDveae mamipens?

Tenep z'dAcyiiTe, AK SMiHWETHECA sadapEleHHA IHIMHAX
IHAAKATOPIE ¥ posurHL ayTy. 14 DROro B 00HY OpODipEY
13 I[AM pO3YHHOM gojaiiTe 1—2 Kpamnil posuHEY JTaHMV-
¢V, ¥ IPYIY — CTLIBKH X Epalelb posuHHEY deHoapTAIRI-
HY, 4 B TpeTHd — MeTHaopam:®ay. [Ilo coocTepiraere?

¥ 7pH iU opodipEl HanuiiTe 1o 1 MO pOSUHEY KHECIO-
TH i TPOEEIiTE eKCOEPHMEHT, SHANOMYHAN IMOHHED ONHCA-
HOMY.

HacamMkiHenk HaHecCiTH KPAILIXN BOJH HA VHIEEpDCAIB-
HO IHIWKATOPHHN Damipent 3a AOODOMOIOK CEIAHOL
NANTHYKH. UH sMiAMnocA Horo sadapeneEEAT?

PeayneTaTH cOocTepe:eHb BANHNOIITE ¥ TADJIHAITH:

Piguna 3afapoaenng inguraTopa
VHIBEPCAITE- pemo- MEeTHII- IaARMYCY
iz franeiny | opamEy

Boma

Pogumn

TYTY

Pogumn

HHCIOTH

SicTaETe 2aDApBIeHHA HKOMHOIDO IHIHEATODA B PO3TH-
HAX JVTY 1 KHCIOTH.
AroaM IHIEEATOPOM He MOAHA BEHABRHTH KUCIOTY T

PeyoBNHEH, SKi 3MIiHIOTE 3a0APEJIECHAA B PO3-
YHHAX JIYTIE 1 EHOIOT, HASHEAKTE iIHTHEATOpA-
. Halisammmarim iEIHRaTOpH — YHIECPCAIE-
HHH, TaEMYyC, heroadraaein, MeTHIOPAHMK.

IEgAKaATOp ¥ POSYHHI KRCIOTH HalyBace immo-
ro 3abapeIcHAN, HiX ¥ pOSIHHEL IY¥TY.
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211. AKi pevoBKMHW HA3HMEBAKTL (HOWKATOPaMHT Hasegitk NPMHN&OM LWX
pevoBrH. Lo saense cofow yHiEepcaneHKMEA IHAWHaTOp?

212. Y1 MoMHE po3pI3HMTH Body | pO3YMH KHCNOTH 3a8 00NoMOroH:

2) NaEKMycY;

6] deHondTanaiHy?

213, Akl IHgMraTop9 | 38 HAABHOCTI AKMY CNONYK Y PO3YMHI HAGYBAKTL CXO-
MOro 3a0apeneHHs?

214. YW MoMHE BHHOPWETATH (HOMHATOPD ANA PO3NISHABAHHA ABOX TBEPAWX
OHCHIIE, OfMH 3 AIKMX € CNONYHOK MeTanivHoro efneMeHdTa, 8 IHWKHA —
CNONYHOKO HEMETANIMHOrD eneMeHTa? AHLD MOMHAE, TO — 3aBHIH UM
NALLE B NEBHHX BUNAAKaX (AKX ? AK BM npoBefeTe BignosigHHWA eKe-
nepuMmedT?

" b

HA AC3BLAN

IHOAMKATOPW B pOCAHHAX

IHOWMKHATOR NakMye BigoMui fasHo. Moro BWroToBNARK i3 OEAKWX
BHAIE NHWARHKMKY. BaraTto pevoBMH, fKl 3MiHOWOTE 3a0apeneHHn 3a gil
MYriB | KWCAOT, MICTMTREA B ArOQaX, oBovax, Keitax. Lli pe4oBHHH MORHa
BMAEWTH, NPOBIBWK NpocTi eHcnepMedTy. Bueywite no Kinkwka wArig
YOPHMLI, OMHHK, YopHo! cMOpOgHHK, OY3HHHM, YOpHONANIGHOT FOPOGKHHK.
MotiM npuroTyidTe I3 HUX BIigBAPW, NPOKMN'ATHBLWKM ¥ CHNAHIA YK
EMANbLOBAHIA nocyaMdl arogd komdoro suoy 3l 100—150 mn sBogw
NPOTArOM KiAbHOX XBUAMH. OTPUMEH] PIAHHK Nicna oXoRoQHEHHA Npo-
tinuTpyiiTe. (BiabmiTe 40 YEAMW, WO 38 KiNbHa AHIBE BOHKM NOMMHAKTh
NCYBETHER. )

Hanuite no 20—30 Mmn koxHol plavdy ¥ a8l chnaHiu. Jo ogdiel nop-
Ui pigMHK gofaiTe HEBEAMKMA 08 EM POSUHHY KaANbUMHOBAHOI COAM (Us
CMNONyHA YACTHOBD BIAEMOLIE 3 BOAOW 3 YTEOPEHHAM Nyry), 8 0o iHwoi —
10 Hpanenb AMMOHHOMD coky ado Tpoxd outy. Ak BWroToBneHl BEMK
plIAMHKM 2MIHIOOTE 2380apENEeHHS 38 Al pO3YKHY, WO MICTHTE NYT, | pO34YM-
HY KMCNOTH, & Akl — NHWEe B oAHOMY BHNaOHY (AKOMY)T

AHANOrYHI eKenepUMEHTH MOMHE NPOBECTH I3 COHAMM CTONOBOMD
BYpPAKY, YepBEOHOKAMAHHO! KANYCTH, BIOBApAMH BUCYWEHKWY 3adapBne-
HMX HBITIB, 8 TAHOM PIAMHAMM, OTPUMEHHMHK NICNA 32BAPHBAHHA 3ene-
HOMO | YOpHOro Yaw, HKEpHane (cyfaHoceRo! TRosHIK).

PeaynbTa™ eHcnepMMeHTiB 3anuuiTe Vv 3owuT. NigrotyiiTe KopoTHe

\IltrEIi,ﬂ,DM.nEHHFI npo Bawe gqocnigHeHHn. _,/l
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3HAYeHHA BOAM | BOOHUX
po34yuHiB. KUCNOTHI onaau

Man. 84.
Honoofir
BOOH

MaTepian naparpada fonoMomxe Bam:

¥ oUHKTH ponb BogH | BOAHKHY posyuHie ¥ npupoai;

¥ VCBIGOMWTM SHEMEHHA BOAM ANA NIGAMHK | POIBMTRY
uMeinisauil;

¥ 3'ACYBATH NPUYKMHA BMHUKHEHHA HWCNOTHUX onagls
Ta IXHIA BNNKB Ha oBKINNA.

Poas BOJH i BOTHHX posYHHIE ¥ npapogi. bes
BOOH HE MOMKHA VABHTH HAMIOI nnameTH. Boga
BHPHBAE DLILIY Y4ACTHHY 11 DOBEDXHL, CTEOPHIO-
YH OJHY i3 TphoX eceps Semni — rigpocthepy,
CHRAATOBHEME KOl € MOpS, OKeAHH, DiYKH, 038pa.
INapochepa mexye 3 arMmocthepomn Ta mTocde-
POH), MM IITHMH YACTHHAME ILTAHETH Bla0yBacTh-
cf Koaoobir Bogy (Max. 84), a 3211 ygacTi — KoI0-
ofirm DATATROX XIMIUHHX EISMEHTIE. SaBIAKH
POSUHHEHHEID ¥ BOJL pisHI OpHpPOIH] PEYOBHHN
sTOOJOPOIKYIOTE TOBEPXHEEID 3eMIi, B 11 Hagpax,
PO3CiNDYACE A00 HAKOOWYYIOUHCE B OKPEMHX
pafoHax, BEpYTE YIACTE ¥ XIMITHEHX peaKIiax 3
VTEOPEHHAM KOMIOHEHTIE IPYHTY, MiHEPAIIE.

Boga — y4uacHEK (hoTOCHHTEIY B POCIHHAX.
HKpin nroro, soEa sabeameuye IX JHUBIEHHMA.
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Man. B5.
MNpuBnuaHHA
poanogin
BEMTPAaT BOAMH
B MICBHIA
KBapTHpi

172

IMpupogHl pOSYHHE ODOTPAILIAITE ¥ POCIHHE
gepes KODIHEA, DOCTAYAIOYH M Heobxigni pewo-
BrHK. Bea sogm 6vno § HEMOMHIHENM BHEETEHEA
3 OPraHiZMIE DPOAVETIE IXAROI ETTEIIAIRHOCTI.

Hyvaie BAMUIHERM LA OPHEPOSH € Te, o Boga,
MAMKYIH BEIHKY TeILIOEMHICTE, DOBLIRHO O0X0I0-
IR YETLCA BANMEY I TAK CAMO HATPIBAETLCH BILT-
KY, BHACTIAOK TO0TO I0M AKIOIVE KIiMAT.

JHAYEHHAA BOJTH i BOJHHX POSYNHIE TOA JIHTH-
uH. OpramisM JOIMHE, A8 1 iHmm #Asl opragia-
MH, iCHYVE BABIAKH VUACTI BoOW B Glomxorigmmx
nponecax. bes HEel ToOIHEA MOMKE OPOXEHTH He
bineme TH#HA. Brpara BOJH OpPHSBOIHTE IO
NOTIPOIeHHEA (PYHEIIOHYBAHHEA pPIGHHEX CHCTEM
OpPTAHIZMY.

Biomoriggi piiaeEd B HAINOMY OpPraHisyi — ne
BogHL posymEH. HalBammmeimi cepem HHX —
KpPOB, TiMda, MIVEKOBMHA cik, moBd, cega. Bogy
B pisHiH RIABEKOCT] MICTATE MANMNE BCl Xapuobi
NPOAYETH.

IMoTpeba TOIMHEE ¥ BOSL SATEEATE BLT 11 BiKy,
obcary (hisHYHNX HABARTANEHL, TEMIEDATYPHHX
YMOB JOBELLIA, BOMOTOCTL DOBITPRSA, IHITAX YHHHEN-
KiE. BoHA SagoBOMLEACTRLCA BIKHEAHHAM DTHTHOL
BoJH (Imoaaa — He Menime 1,5—2 1), plsanx Hano-
1B, CTPaR, AKL MICTATE BOY, (PYVKTLE, OBOUIE.

JIognHas moZobH BHROPDHCTOBYE COTHL JiTpiB
BOAR B modyTi. AETeni cimkceRol MicoeBocTi
COMMEHEBAINTE 11 MeHIDEe, Hid MEIIKAHIL MicT
(manx. 83). Hopuu goboBEX BETPAT BOJH JHIH-
HOW, AKA OPpOKHEBAE B MicTl, BATERATE Big Gma-
royCTRON DYIUHKIE 1 3Aefilsmoro CTAHOBIATE
Big 200 go 400 .

B yMHMEAHHA, BAHHE, ayw (30 %)
B tvanet (30 %)

# npadHa {10 %)

B NWTTA T8 NPMroOTYBEHHA i (S %)
B wurTA nocygy (10 %)

B iHwe (15 %)



Uikapo aHaTH
Ha rpofamgreo
17eonn
BHTPAYMAETELA
an 80 T Boma,
alrT

CHH TETH Y H T
BOIOKHL —

ao G000 T Bogm.

Bea BogH HEMOMINEE (PYHEOIOHVEAHHA IPO-
MHECIOBOCTL. ¥ DATATEOX TEXHOMOTIYHHX OPOIEe-
CAX BOHA CJAVIVE POSUHHHHKOM, TEOIOHOCieM,
OEOIOMEVEATEM. BAIrkl KINBROCTI BOOH CIOMH-
BAE METANYPIiA, CiThCbKe MOCOOJAPCTRO, EHEDTE-
THYHA TATYEh, MiITPHEMCTEL JETHOL Ta XAPYoB0l
OIPOMHECIOBOCTL, DobyToBoro obCAVIOBVBANHA,
METHYHI T8 HAVHOBL VCTAHOBI. ¥ B‘EpDﬁHIHII,’,TBl
MIiHEpATEHNX AoODHB, KHCOOT, JVTiBE, MEHHEX
3acofiB, TIRAPCEKEX OPeOApPATIE MIMPOKO 3ACTO-
COBYIOTE BOJHI POSUHHEHA DIZHAX PEUOBHH.

IlpupogHa BOga BHKOHEYE BASKIHEY PONTE ¥ BHp-
menH] npobaeMn Bigxogie. [Tonepegano oummeni
Bl TOKCHYHHX PETOBMH OpoMHECTOR 1 mofyroml
CTOKH OOTPAILIAIOTE ¥V PIMKH H MOpS, A8 BOJA
posbaBxaAe IX 1 pOSHOCHTE HA 3HAYHL BigeTaHi,
MIHIMIZVIOYH HETATHEAHHA BILIHE.

Orae, poaBATOR HAMOI MUEBLTIZATI] 3HATHON
Mipow zob0E’ A3AEHE BOJl TA BOGHHEM DOSTHHAM.

Kncmorni omagn. Ogmico 8 JAHOK KOI0o0DITY
BOOW B OpHpodl € arsmoctepHL omagw — moIm,
cHir, rpag. IHogl BoEH MICTATE JOMIIER KHECIOT.
Taxi omagy HASMEAITE KHCTOTHIMN. Posrnamemo
NPHEYHMHEA 1X BHENKHEHHES.

Y rasoBMX BHKHIAX OPOMHCIOBHX OignpH-
EMCTE, TEILIOSIeKTPOCTARIH, BHXIOOHAX TA3AX
ABTOMOOLILHAX ABHIVHIE MICTATRCH HEBEIHKL
KiaeKooTl okcngies Cyaegypy i Hitporeny. Cip-
gEcTEHE raiz S(; DoTpamise B DOBITpH mg 9ac
BHIOATIIBAHHA JEAKHK METATIUAHEX PV Ha 3ABO-
OaX, OPH COAJIOBAHHI BYTINIA, AKe MICTHTL
pondmen cnoaye Cyasgyvpy. Baacoigor saaemomii
OROTO TA3Y & ATMOCePHOK BOJOTOE YTEOPIETL-
Cf CY¥ARpITHA KECIOTA:

80, + H,0 = H,80,.

Hesennika 11 9acTHHA pEATVE 3 KICHEM 1 HepeTBo-
PIETECH HA CYILPATHY KHCIOTY:

2H,80, + 0, = 2H,50,.

Oxcaan Hitporemy 3'asasmwThea B aTMoctepi
B PE3YIARTATI PEAKIIH 34 YIACTIO MOMOBHEX KOM-
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Man. BE.
Y¥TEOpEHHA
KHCAOTHOTD

AowLY

174

NOHEHTIE NOBITPpA — aszory 1 kmcHo. ConouaTtiy
34 Dy#Ee BHCOKOL TEMOepATYPH (O 9ac aropsaH-
HA NTANTHEA 1 DATRHOTO) B1A0VEAETRCA PEAKIILS

N + Os = 2NO.
¥ Hel BOTYVIOAE JVHHEe MATA KiThKiCcTh 000X rasis.

IIpogyer pearnil — mirporen(ll) oxcmg —
IDEHIKO BRAEMOTIE 3 KHCHEM

2NO + Oy = 2NO,,

a mitporen(IV) omxcug pearye 3 arMmocthepHOo
BOJIOTOH) 3 YTEOPEHHAM JBOX KHCJIOT — HITPHT-

HOl Ta HiTpaTHOI:
2NQ,; + Hy0 = HNQ, + HNO,.

¥l HasEanE] KECIOTH pazoM 13 gomes abo cHi-
ro3 IOTPAILIAITE HA 38MHY DOBepXHID (Man. 86).
SathiKcoBAHO BUIATKH, KOIH JOOIOBl ®Rpamri
OVIH TAKEMHN KHCIHMHA, SK OOET.

. S0, H,0 H.S0,, H,50,,
- NO, 0y T T GHNBHMO,

KucroTel omagy HETATHEHO BILTHBAWOTE HA
POCTHHN, COPHYMHAKTE XBOPODH ¥ TEApPHUH,
MIOAeH, PYHHYVITE OYOiEeIEHL MaTepiata, ocob-
MTHBO MapMyp 1 anaar (mMan. 37), DOCHIIIOTE
KOPO3ln MeTATiE.

FaX0IH, COPAMOBAHI HA 3MEHIIEHHA BHKHIIR
B armocthepy oxcugis Cyandgypy 1 Hitporeny, e
OJHMMHE 3 HAHBAYKJIHEBIOIEX ¥ CHOPABL OXOpPOHH
OpEPOIHE. ¥ CYYACHIA TeIoeHEepreTHIL Nepesa-
I'Y HAJAKTLH OAIHEY, OO MICTHTE AKOMOTA
MeHme JoMimok cnoayk Cynetypy. ¥ reopennm



Man. 87.
lcTopuyHa
nam'aTHE,
NOWHKOAKEHA
KMCIOTHHMH
onagamu

?

okcHIIE HiTtporemy zanofiramoTs, 3HEERYVIOUH
TEMIEDATYPY STOpAHHEA OATHBA ab0 ODAIRHOTO.
Cepen BiDOBIZHEX 3AX0IIE ¥ TPAHCOOPTHIA
ramysl — EMiHA KOHCTPYVEIIR OBHTVHIE, DEdKH-
MiB IX poboTH, BEEIEHHA COEIIATERHIX J0DABOK
OO0 TMATEHOTO.

BEMCHOBHH

Boga Bigirpac gy:Ee BAXRKIHEY POJIL ¥ DpHAPOIL.
Bona zafeanedye ROT0ODIrH XiMIYHEX eIeMEH-
TiE, PETYIIE RIiMaT Ha niaderi. bez sogu me
MOSKYTE ICHYEATH EHE] OPraHisMu.

Bogy i BogHI pO3YHHEH IIHPOKO EHEOPHCTOEY-
OTE ¥ Pi3HHEX Fagysax DpOMHCIOBOCTL, immmx
cihepax gisaeHOCTI Moged. 3EaYHl KiORKOCTI
BOIH BEHTPAYAKTECH Ha DoGYyTOEL moTpein.

HMorpanmasans B moeiTpa okcHIiE Cynegypy i
HiTporeny pasoM i3 ODOpOMHCIOEAMHE i TpaHC-
NOPTHEMH BHEHAAMH I'aiis DIPHIBOJHTE 0 YTEO-
PeHHA KHCIOTHHX ONATIE, AKI 3aEJAI0OTE ITKOTH
MOBELIIH.

215 Haseite HaWeamnMelwi naHKK Honoobiry BOAH B NpHpoal.

216. Homy GinblWicTe XiMiYHKWX 38B00IE PO3MILLEHD NOGNKH3Y pidoK?

217. HapakTe KinbHa npono3vuii 3 ekoHomil Bogu v nodyTi.

218 MepeTeopiTh cxemd peasuiid, skl einfyBaOTECA NP BUNANKOBEHHI
METANMHHX pya. Ha xiMi4HI piBHAHHR:

a) ZnS + 0, 5 Zn0 + 50,
6) MoS, + 0, £ MoQ, + 50,
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219. Busegite dopmyny okcHay HiTporeHy, akKMi B3aemogle 3 sogow 3

YTEODEHHAM:
a) HitTpKTHOT KMenoTi HNO,;
6) nirpartHol kkenoti HNO,.

220. O6uMenire macy cynedypllV) okcKay, WO NOTPANKTE ¥ NOBITPA Nig vac

CNANKBaHHA 1 T BYriANA, B AKOMY MACOES YacTHa Cynbdypy CTAHOBUTL
6 %. MNpunyctite, wWo cnomnykn Cynedwpy, Haaedl v syrinnl, nosHicTo
BCTYNAKTL ¥ BignosigHi peakuli 3 yTeopedHaM cynbgyp(iV) orcK Ly

NMpo6nema 4yucToi BOAM

176

MaTepian naparpada qonoMome Bam:

» F'acyBati gwepena sadpygHeHHA npupogHol BogM
PISHMMH PEYOBWHEMM,
P oUiHKTH BaRNUEICTL 3aX0qiE 3 OMHLWEHHS BOOH.

JabpymaeHan rigpocdepn. YHACTINOR JiATEL-
HOCTI J0IeH ¥ BOIY DOTPAILIANTE pisal pedoBH-
Hi. BoEn agefinsmoro HErATHEBHO BILIMEANTE HA
OOBHLINA, }UEL OPrafismMm,

IonoBENM RepEIOM XiMIivHOTo 3aldpyaHeHHA
OKEeAHITHO] BOOH € BOOHHH TpaHcoopr. Bemmkol
EOAN ayHi, muTenad yabepesorsa SaBTaTh
KATACTPMPE TAHKEPIE, AKl NepeBORATE Hadry 1
HajpronpoZyETH,asapii ma #adhrosRgobyBEHEX
maaTihopmax. MMopory ¥ CBITOBMI OHeaH BHIH-
BARETECHA B cepefHsoMy 10 mam v madra. Kowaa
TOHHA 11 POSTIKAETECA HA DOBEPXHI BOTH ILTOMIIEN
nouan 12 xum® 1 cTBOpIOE MIiBKY, AKA izosToE BOIY
Big atMocthepr, DOPYIOVE SROIOTIYHEY piBEHOBATY.
Ha macTa, sapIagd BeTHUesHH Maci BOOH B OHe-
AHAX 3a0DVAHEHHEA DOCTYIORD POSCII0IOTRCH.

Hanfinemol MKOAE MOPCEELH BOTL SABIAKNTL
CTOKH HOOPTOBEX MICT, ODpOMHCIOBHX Oignpu-
exMcTe. Hogaors sabpyoHenns # pidxH, M0 BOA-
AAIOTE ¥ MOpA. Yepes HeGaf0BLILHY eROIOTITHEY
CHTVALIKN DepliogUYHO AKPHBAIOTLCA ILIAMKI,
30HA BiAOOYHHKY.



Man. BE.
Jarmbenk
prGH

Piuxy Tako:H DOTEPIAINTE Big plamoManiTHEX
crokie. [x moginamTe 8a DOXOMIEEHHAM HA
BUpOOHNT] (Big 3ABOOIE, IHMHAX ITROMHCIOBHAEX
ODignpHEMCTE) 1 rocmogapesko-mofbyToBl (Big
MHATIOBEX MACHEIR, JiKapeHE, 3AKIaJIB Xapay-
BAHHEA TOmo). [oaoBEEME 380pYIHIOBATAMN
pluok € Ximivna, EadgTonepepodsa, METATYPriA-
Hd, OeIII03HO-TalepOEd, MAIMHREOOYVIIBHA Ipo-
MHECIOBICTE, 4 TAKOE ClILCEEE TOCOOZARCTEO
(mepegyciM — TEAPHEHHITEO).

Ha 0RHCHEREHA SATHINEIE OPTAHEIYHAX PEYOBRHRH,
I MOTPATHIH ¥ BOTY, BETPAYACTRCA POSYTHERRHR
¥ HiIH HHCEHE. Bif HOMO HECTAYL I'MHYTE pHba
(raam. 88) Ta innm #rEl icTorH. HeraTHerEl BrLTEs
Ha (uIopy Ta (PAyEY PIY0OK 1 038D YHHATE SaTHITKH
CHHTETHYHHX MHUHAEX zacofie. OcTammEiM gacom
FPOCI0 SACMIYEHHS BOTOHM BIOIXOTAMH IOJiMep-
HHX MATEpiaTiB — BHEOPHCTAHAMH ILTACTHEOEH-
MH IIAMIKAMHE, OOJIETHIEHOENMH ITAKETAMH,
IMHEAMH, BUPOGAMHE 3 TYVMH TOIIO.

Cran pivor i mopie 8 ¥rpalmi. Ipabimsmo
20 % HaceleHHA HAIDOI KPAIHH OPOMHEBEAE B
baceilHax geox piuwox — [dminpa i JTmicrpa. Ha
OVMEY cHeniamcris, exocucresa [[Hinpa sEACTI-
OOK CHOPYI/KEHHS CHCTEMH HITYIHHX BOSOCKO-
BMIN, MacmTabEol mMemiopanili noms, GyERDLO0-
HYBAHHA NOOJIHSY PIKH BEJIHEHX NPOMHCIOBHX
KOMIOIEKClBE moBHicTID merpajoBaEa. lle cro-
cyeTecH 1 JmicTpa, ¥ Bogl axoro nepebyBanwTh
SANMHINEHE AOOPHE, 1HON MKIATUEL pEYOBHEH, A
Ha OHI — pilsHl rexHOreHH] Bigxonu. JecHa, Bogy
Aol 3abpyoHIOE HHSKA OPOMHCIOBEX INIIpH-
EMCTE, TARME NOTPpedye JOTOMOTH.
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Man. B9.
ANLTEpHaTHES
BOAONPOBigHIA
BOAi

AJOBCERE MOPE HABUBAITE 30HOK ROI0TINHOL
EaATACTRpOMH. 3HAYRA YACTKA 3A0pYVIEEHEA DROTO
MOpPH OPHOAJAE HA METAJIYPriHEl 3aBogHE, 1HII
npomMEcIoR] mnpeemcetsa Mapivoona, Hepuai,
Pocrosa. PlukE BHEOCATE B A30BCEEE Mope Dara-
TO OPOMHCIOEEX 3afpyIHeHL BiJ YHCIEHHHX
BABOMIE JOHEIEKOTD PETioHY. ¥ OLROMY MOPL B
KLIEKA pAZiE SMEHIIUECH BHJIOE PHOH; ¥ HIH
iHOAl BHARIAKTE SAMHINKHE IIKIIINEAX PEI0OBHHE
TEXHOTEHHOTO ITOX0IHEHHS.

Yopre Mope TAKO®E 3a0pYIHIOETRCA, ATE THIIE
y npEbepe:mHll 30HL. J3aBgARN HoTo SHAYHIH
ranbuH] i nroni sabpyHeHRs Yepes JeAKHEH TaC
POACINETROS.

Hpobaera arcerol Bomu. Bin axocTi BogE, AKY
MH CIUEHBAEMO, ZAJNEKHTE CTAH HAIIOTC 3040
pos'a. Boga, mo BHAIXOZHTE 3 BOJOIPOBOIY,
aoeblIemore BigmoBigae SATERERIMEHNM CTAHIAD-
TAM 1 TITIEHIYHAIM HopMaM. Age iH0Al 3 KpaHis
TEUE BOOA 13 HEOPHEMHNM 3AIIAX0M | OPECMAKOM, A
B EMHEOCTAX 18 Helo 3" ABISCSTLEA 0CAT. ¥ OEOMY pasi
BOJA NOTPEDYE JOTATKOBOTG OUHIIEHHA.

JIEgK 9ACTO BHKOPHCTOBYIOTE BOAY i3 mepesi-
PEHHEX TiA3eMHEIX Repe], Korogasis. Memxan-
i ZeaRX MicT ¥ kpalas 6epyTes Bogy ia GoBeTis,
¥ AKl BOHA HAAXOJHTE 13 DMIHOMHEM ¥V COTHL
MeTpiE. [locTATHI AKICTE Mae OVTHILOBAHA 1
NpPHBOIHEA TETHA Boga (Man. 89).

SAVEANKHMO, OI0 OHTH JHIOE IVKE UHCTY

(MECTHILOBARY) BOIY He MoiEHEA. 1011l OpragiaM He
OTPUMYEBATHME B QOCTATHIR KimekocTi Kanwmizo,
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Man. 90.
Boga — Hawe
GaraTcTEO

Marmiw, Cyaudypy Ta ZeAKHX iIHITAY eTeMeHTIER,
Arl MiCTATRCA B OpEpozpid sogi. Ho voro =, ia
OPraHl3My +«BUMHBATHMYTECH® OOTpiOHL pedoBm-
HH, BHACTIIOK 900 CIaflIATAMYTh KiCTEH, DOpY-
IMFBATHMYTECS BAMKINEL Diomoriaml opomecn.

Oxopona sogolM Ein sadpyanenran. Cepey zag-
NAHb, AKTVAILHHX AI8 JIOACTEA B HAID 9ac, €
OXOpOHA BOJHEX PECYPCLIE INAHSTH, 3aT00iramHa
ixEROMY sabpyamenaw (max. 90).

INapocihepa DeEHOID MIipoOID SOATHA OO0 CAMO-
ONMHIMERHA. YacTaEa 3a0pyIHeH: 13 4ACOM BHIIA-
A€ B 0Ccaj, JefKl IHmI peYoBHEE OKHCHIOITECA H
NEPETEOPIDINTECH HA Hemkiganel. Armo y opu-
POOHY BOAY MOMEIHES DOTPATLISHHES POSTHHHEX
TORCHIHHX JOMIIIOEK 31 CTOKIE plaHOTD DOXO0I#EH-
Hf, [IOCTAE HeODXIMHICTE BOAOSANHCHHAX SAX0TIE.
HallBasRIHBIIINME Cepey HAX € TAKL
* VOOCKOHANEHHSA OPOLECiE SHEMEOIMeHER
CTIUHHNX BOI;

* EBIPOBAIREHHA TEXHOMOTIH, AKL Depegbaga-
HTE CEOPOTERHESA 00CATiB cToRiB;

* NOBEPHEHHA V BHPpODHHITEO BHEOPHCTAHOL
BEOOH mMead I ouAme .

ConemiamicTs pospobIfioT:E BHMOTH INOI0
HeoDXiZHOrO CTYOeRA OMUINeHHS IPpOMHECIOBHEX 1
nofyTOBHX CTOKIB, AKl rapaETyioTe 1x Gesmed-
HiCTE gua goBKLLIA. Ilax BEEMOT MAIOTE JOTpH-
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Man. 91.

Cnopyaa gana
OUHLLEHHA
NPoOMHCIOBHX
CTOHIB

MYBATHCH HA BHpODHHOTEL, ¥ MiCBEOMY roCIo-
gaporeil. B immosy pasi pobora miopHeMOTEA TH
YCTAHOBH Dye 3YOHHEHA, A MoAo 11 KepiBHHKIR
GACTOCYVIOTE BIAMOBIOAHL cCARKITIL.

OuHImeHHEa BOOM HA BOJOOYHECHHX CTAHIITX.
SHEIKOIMeHHA TPOMICIOBNX 1 oDy TOBHEX CTO-
KiB mepen 1x cKEIaHHEAM ¥ plury abo B mope, a
TAKOH OIATOTOBEY BOJH I8 BOAOOIOCTAYAHHA B
HACEIEH]I OVEKTH 3TIHCHIOIOTE HAa BOIJOOYHCHHX
CTAHOIAX 34 plagmaMe cxeMamu (man. 91).

IMepes THM, AE COpAMYEBATH OPHPOIHY BOIY ¥
BOSOOpoBELE, O mazamTe xiMisHoMy 1 SaxTepio-
MOTIYHOMY AHANIZY. ¥ Ppasi BCTAHOBIEHHSA
AOCTATHEOL SKOCTI BOOH Il ODPOOVCHKANTL GEpPEes
map omicky abo gpibroro rpasin, SELTRHAIOYH Bif
HEPOIUYHHHENX JOMIMIOK — YACTOUOK TPYVHTY,
ramay Tomo. IloTiM ¥ BOAY AOZAIOTE HE3HATHY
ELIRKICTE XI0PY YIH O030HY (DpoBOSATE XIODY-
BAHHEA A00 030HVBAHHA) AIA SHUINEHEA DaKTepiH
i mixpoopraniamis. licoa groro 11 sHOBY aHaml-
3¥IOTE 1 COPAMOBYIOTE ¥ BOSGOOPOBLA.

Hig oUHINEHHA OPOMHCIOEREX CTOKIE mMianpHa-
EMCTE 3ACTOCOBVINTE BATATO METONIE. 1x obEpa-
IOTE 3ANEHHO Biff HASBHOCTL B CTOKAX THX UH
iFmux goMimor Ta ixabol KinskocTl. Ilepmam
ETAIOM SHeIIKOMEHHS CTORIE 3a3BYal € hineT-
pYBaHESA, iH0gl — Bigcromeanesa. Ilicoa ororo v
CTiuRl BOJH YACTO OOJAIOTE PEATEHTH, AKI B3ac-
MOJIOTE iz pevoBHHAMH-zabpymEnkamu. Ilpo-
OVETH TAKHX PeAKOiH BHIAIAIOTE alo 3AIHIIa-
H)TEH ¥ CTOKAX, AKIN0 PEYOBHHEH, [0 YTEODILIHC,
£ DESTIEYHEMHA SAf JOBKLINA 1 JMHEBHX OpraHia-



Man. 92.
MNoSyToBHA
PineTp

ANA CYMLEHHA
BOJM

mis., Kpiv ximigapx pearmid, 118 OUHIDEHHS
OPOMHCIOBHX CTIYHHX BOJ BHHKOPHCTOBYEITE
ipiznuml aeuma. Hanpurnag, geaxl meigamsi
PEUOBHHHE, AElI nepefyBAIOTE ¥ pOSUHHEHOMY
CTAHI, IOTTHHAITE AKTHEORBAHHM BYTLIJIAM.

IofyToBL CTOKH MiCTAThH DePEBAKED OPramiy-
Hi pedoBHHH. Ix COpPAMOBYIOTE ¥ IITYVYH] CTABKH
3 ROJOHIAME DakTepiH, Al nepepodnaoTs mi
PETOBWHE HA BYTIIEKHCINI ras, A30T, BOAY TA iH.

(upmieHHaa BOOH B JOMAMAIX YMOBAX. YACTO
BOOY NEPEl BEKODHCTAHEAM I8 OHTTH, IPHTOTY-
BAHHA 13 HATPIBAIOTE A0 KHEOIHEA. 34 TeMOepaTy-
pr 100 °C ¥ Hill rHEYTE MiEpoopragiaMu 1 OaxTe-
pii, A YACTHHA POSUMHEHHEX OPHPOSHHX PETOBHH
NEPETEOPIDETRCA HA HEPOIUHHHI, AKI OOCTYIIOBO
OClIAITE HA THO DocyaEan. [licon sigcTonBAHEA
MPOKED AYeHY BOTY SIABAITE 3 OCATY.

HocuTs edeRTHEHAME I8 J0JATHOBOTD OWH-
IMeHHA BOOH € nobyrosl ineTpr (Mam. 92). ¥
HHIX MiCTATRECH PEYOBHHEHN, AK1 BOHpaOTE 13 BOIH
HEOPTAHIYHI TA OPrAHIYHI JOMIMIKH.

1
=

BHCHOBHKH

Iigpociepa, ax 1 iHIDl 9aCTHEHH NIAHETH,
NOTEPOAE Eil TEXHOTeHHAX 3a0pyIHeHE, ¥ JOE-
Kilna moTpanimoTs HeTOCTATHED SHeITROIEE-
Hi npoMBACIOB] Ta modbyToEl cToknE. ToMy oxopo-
HA BOTHHEX PECYPCiB € ARTYATRHON HPODISMO0.

IpEpogEY BOTY ODeped COpAMYEAHHAM ¥ BOT0-
NPOELT OUHINYIOTE BiT JOMINIOK 1 3He3APAKYIOTE
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pizEaME MeTogami. Jeaki 3 HHX IPYHTYIOTEOH
Ha OpOBeIcHHI XiMiYAWX peaknill OeEHHX pea-
TEHTIE i3 peYOEHHAME-3A0pyTHEKAMH,

?

221. 3a marepianamMu 3 iHTepHeTy ato iHwKx gxepen iHdopnaull nloromyi-
Té HEBENHKE NOBIJOMNEHHA HE OHY i3 TAHMX TEM:

8) BMTRATH BOAK Ha METANYPrinHMY 3aB0jax, NignpuemcTeax ximid-
Hol, nerxol, xapyoBoil NnpoMUCNoBoCTi;

6] BENNME 3ANHILKIE MWAHKWX 3acodie ¥ cTiYHIR Bodl HAa CTaH NpM-
pPOAHKME BOAOKM;

B] pEYOBMHM, AK] ONHLWYHOTE BodyY B NOSYTOBWX QinkTpax.

222 3'acylTe, skl sacobw nobyroeol AiMil BMKOPMETOBYIOTLHGH ¥ BAac
eaomMa. AKa 3aranuHa Maca UMy 3acobiB BUTPEYEETLER Womicausa?
Hyau noTpannaoTh 3anMWHK Big TX BUKOPWCTAHHAT

223. Bona, Aaky HabBpand 3 GoBety, Mas cnadiuvid 3anax. Lo B BYMHKTE,
Wod yeyHyTH Uel 3anax’?

224 Micnsa 3amidk BogonposigHAx TpyG i3 HpaHie nodvana BUTIKETH Hana-
MYTHE BOga. AK 3pobuTd T nposopoto?

&

JOMALIHIF EKCMEPHMEHT
OvyHIWEHHA BOOH

Bueyawul cnocofd posginedHs cymillel, BM NPOBOAWNM AOMaLIHIA
BHCNEPHMEHT 3 OMKMILEHHA BOAW Big Hakkwny (c. 56). Nponodyemo BHKO-
HaTH gocaign, s IMITYIOTE NpoUec oY MWEHHA BOAM 38 JONOMOrow nogy-
ToBoro GinsTpy.

HanuiTe vy Al cCHNAHHW Q0 NONOBMHM TXHBOMO oB'emy Bogy. B ogHy 3
HWMX AOABATE KP&MAK po3YuHyY SPHMALAHTOBOMD 38AeHOrM (38A8HKK), a B
IHWY — Kpanaw AogHol HAacToAHKK. NepeMiwaidTe BMicT CHNAHOK | noMi-
ETITh ¥ KOMHY 1—2 nirynkW aKTHBOBaHOMO BYFiNNg (UKD pevyoBUHY BHHO-
pPUCTOBYIOTE ¥ Barateox nodyroeux dinvtpax). Wo cnocrepiraere?

AHa pevyOBWHA WEBWMAWE NOrMWHAEETLCH AKTHBOBAHWUM BYrinasM —
BPUMNEAHTOBMKA 38AeHMIA Y1 Hoa? _/




[lichamoBa

Ocr i 3ABEpIDABCH HABYATRHHE pik. CnogiBaceMock, BAM GymIo
UiKABO BHEYATH HOBHH OpejmMer — XiMiw.

OzEalioMIeHEEA 3 XiMieHn pOSIOIHPHIO BANI VABIEHHSA IO OpPH-
poxy. BE misHmammcs, oo peYOBHHH GARHAIOTEH OEPETBOPEHE, AKI
HAZNBAITE XiIMITHAMA peakliaMe. ¥ ol pEYOBEREHR YTEROPEH] XiMmig-
HIMH EIeMEHTAMNI — IEBEHHMN BHIAMH ATOMIE. HHHI BigoMo
115 ememenTie. Hafipa:xmareimi BigoMocTl Opo HEX MICTATLCA B
NeplogHYHIR cHCTeM] XiMIYAHRX eNeMeHTIE.

ITpoTAroM HABYATEHOTO POKY BH 3IiHCHAIN YHMATO JOCTITIE i
PEIOBHHAMHE YV INEIMTEEOMY Ximiumowmy kabineri, a smommanso, i
BAOMA, COOCTERITATH 33 mepebiroM XIMIYHIX peakilif, HABYHIHNCS
PO3BR’ A3VEATH HAHNOPOCTION 337491 3 XiMil, CRIAZATH XiMivHi op-
MYIH 1 XiMiuH] pIREARASA.

Yporis ximil v 8-umy wxaaci Gyge Oiieme. Bu oTrpumacTe HOB1
FHAHHA 13 OEOTO OPEIMEeTY, HAOVAeTE HOBHX YMIHE | HABHYOK.

BamaemMo BaM, TEIED ViKE BOCEMHUKIACHHKAM, VCIIXIB ¥ BHEIEH-
Hi ximil, EesaliyTHIX BpAMEHE i SAM0BOJIEHHA BiJ OPOBEIeHNX
XiMiUHEHEX JocIigis.



Bignosiai oo 3aaay i Bnpas

Pozmin 1. ITogaTrrorl XiMiuyHl HOEATTA

43. Kana — pongunna abo mexena. 44, Mosmma. [lorpifno pemapaTs o
POSYHEY BOTY, AJE Ie IOBHICTIO. 3. ¥ PLOHHL Mir MicTHTHCH poadHHe-
oAt rag ado PpAUORENA, KA T 9AC DATPIRATIEA DORTICTIO DepeTROPH-
maca ga raa (raan). 121, m{Ca) = 19,04 r; m(H) = 0,96 r. 122, m(coo-
ayen) = 200 r. 123. xr = 3. 124, 3pasox @e ¢ THUCTOID CIOTVEOI0.
125. 16, 2a, 36, 4a, Ha, B4.

Pozmin 2. Kncensn

133. B) w(0) = h3,3 %. 137. mi(0;) — 2,99 r. 142, 5) 2A1Br, + 3CL, =
= 2A1ClL; + 3Br,. 152, Hi. 153, 3pamTe HA Te, IO KHCEHL TPOXH BAXK-
ymit aa moeiTpa. 162. a)n = 1,2, 3i4;6)n =1, 3, 51 7. 163. w(0) =
= B&,6 % . 164, Baxyyu vToOpHEBCA ¥V Romdi, n ariif coamame waar-

mif, 169, CS, + 30, = CO, + 280,. 170. 6) 4NH, + 30, < 2N, + 6H,0.
172. (C,H,),0 + 60, — 4CO, + 5H,0.

Pozmin 3. Booa

198. m{H,0) — 114 r. 199. m(coni} = 18 r; V(H,0) — 1982 mn.
200. wi{pegosamm) = 0,24, 202, m(rainepany) = 8,8 r. 203. Heobxigmo v
posunmi posgraETE e 0,42 r cogonmmnm, 204, Heodxigno go posusmy
gomatu 10 smax mogm. 206. o) 1,0, + H,O0 = ZHIO,. 207. r) Cl,0.
208. 8) w{0) = 56,3 % ; 6) w(0) = 65,3 %. 200. m(NaOH) = 750 r.
210. wiHNO,) = 24,4 %, 214. Moskna, armo oda § 0I0H ia okcHIiE
BOTYOAC B pearnin o sogomn. 218. 6) 2Mo8, + 70, B 2Mo0, + 480,.
220. m{80,) = 120 xnr.



CNOBHUK TEPMIHIB

Amox — pafiMenina elTeRETROTEHTPANEHA TACTHERA PEUOBHE, AKA
CRIAJACTLECA B AAPA i eIeKTPOHIR, IM0 PYXANTECT HARKOI0 HLOTO.

Amomua odunuys sacy (CRopodeno — 4. o. M.) — 1/12 MacH aToma
KapGomy.

Binapua cnoayna — cOOIVEA, YTEODEHA TROMA CICMEITAME.

Barenmnicms — SEATHICTL ATOMA CIIONVYIATHCT 8 DEREO0 KiTLKEi-
CTIO TAKHX caMiX abo iHmux aToMiE.

Bidnocna amomMya Macd — BiEOIOIOHEAS MACH aToMa qo 1/12 macn
aroma Kapbomy.

Bidnocna MoReKYyIAPHa Macd — BiTHOMIEHES MACH MOJeKYIH J0
1/12 macu aToma Kaphomy.

Buwnii nieud exeMenma — 0OKECIHT, ¥ AKOMY fICMCHT BHARIAC MAK-
CHMANLED MOSKIEBE A8 HEOTO JHATCHES BATEHTHOCTI.

Baacmusocmi pewosunly — OIHAKH, 3a AKHMN PeUOBHEA Bifpis-
HACTLCA BT inmol abdo oogidna g0 mel.

lidporxcudy — cOOMYEHE METATIYAWE eIeMeHTIiR 13 RaralsHoI0 fop-
ayvaom M{0OH),.

lidporcuasna zpyna — rpynoa atomis OH.

lopinnsa — xiMiuma peariia, mn gac Axol BRIIIACTLCA TEIIO0TA 1
o' ARIIACTECA ITOITYM .

I'padivia gpopxyaa — dopuyaa, b AR 88 JoDOMOT0I0 PHCOR ITOKA-
BAID, AKX ATOMH CIIONVUCHL B MOJEHYIL.

I'pyna {exemenmis ) — CTOBMMUK ODepiofHTHOl CHOTEMH.

Huemuarosana 60dd — BOSA, AKY OUHEINEHO DePerOEROK (IHcTHIA-
miemn).

Erewmpon — HeTATHRHO BADAMCEHA TACTHIEA, CRIATHEE ATOMA.

Induramop — pedoBEEA, AKa AMiHIOE sabapBIcHES 348 Jii posuEnin
IVTY 1 KACJIOTI.

Hon — sapammena YACTHHEA, YTROPCHA BHACTITON BTRATH ATOMOM
abo TPHeIHATEA 0 HLOTD 0000 YH KLTLKOX eTeKETROHIR.

Kamaaizamop — peYoBHHA, AKA COPpHIHEAC ODepedir peanmil abo
OpECKOpIoE 11, BATHITAIOYHCE ITieIa peakil HesMiTroIo.

Koxnonenm — peUoRHOA, CHRIATOBA YACTHHA CYVMIImi.

JAyz — poaunEEa A60 MATOPOIYHHEA ¥ BOJL OCHOBA.

Marcosa vacmia eresmenma f CROIYYE — BiFHOIMEHHA MACH @8-
MOOTA 0 BigOoBiqHol MACH CIIOIVEIL.

Marosa yvacmua posvunenol peuosunu Yy posvuni — BigHOImeHRDa
MACH DETORHNH 0 MACH PORTIEY.

Mamepiar — pegosana abo cyMin peYoBHEH, AKY BHRODHCTOBYIOTE
v GVIIRHENTRI, T4 BHTOTORICOHS 0OmMagHaANmda, OpegMeTie mobyTy,
XVIMHELY pEpobin Tomo.
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Moaenyra — 9ACTHEKRA PEUOBEHM, AKA CRIAZACTLCA in grox abo
fimLImol RITLKROCTI COOTVIEHMEY ATOMIR.

Heodnopidng cymine — cyMilol peUoBEH, ¥V SKIH DEYORHEH MOMLHA
BHARNTH CIOCTEDEMCHEH M.

Odnopidna cymin — cyMin peUORHE, ¥ K1 PPUORAEE HeMOMKITHBO
BHARNTH CIOCTE DM CHH M.

OxucHeHtA — XiMidHe IepeTROREHEA PEYORHHH 44 YIACT] KECHIO.

Oreud — COOIYREA, VITEBODPEHA TROMA SICMEHTAME, OJHHEM 13 ARNEX ¢
Omeurem.

Opzanivni pevosunu — cnoayre Kapbony (8a JeAREME BHIATHAMH ).

Oerogl — TiAPORCHIN DATATEOX MATATIUHEY eToMeHTIR.

Ilepiod — pagor abo apa cyMimni pagke nepiogmanol cHCTEMH.

Hepioduwna cucmema ximiynuxy exedenmis — Tabmana, B arii
eIEMEHTH POAMIINeH] 88 SPOCTAHEAM SADALY AP ATOMIR,
Hopadrosull noxMep ximiymozo ereMenmda — HOMED RIITHHREHR

oeplofY ol cCHCTeMHM, ¢ POSMI e HE eIeMenT.

I pocma pevosuna — pPedOBHEHA, YTRODOHA OJHHNM XIMIUHEHM 6Ie-
MOTITOM.

Peazenm — pou0BHOA, AKA BCTYIAC B XIMIUOY PeAKITIID.

Peawyis poswaady -— pearnis, myg wac axol 3 ogHie]l peUYOBREHH
VTROPIDETELCA KLTEKA ININHX.

Peawyia cnoryiennsa — peawilig, B Arill fepyTh yUACTE KiThEA
POYOBHHE, A VTRODINCTELCA OHA.

Posyun — OMEOPIIHA CYVMIIT PEUORHET,

Posyunnuk — ROMIOIOHAAT POSYHNY, SKBi nepefynac b TAKOMY CA-
MOMY ATPETATHOMY CTAM, IMo if pOBUHEE.

Craadna pevosuna, abo cnoayka, — PeYOBNEA, YTRODEHA RiTEROMA
XIMIYOMMHE TeMAoTTAMH.

Cxeaa ximivnol pearxyil — aanue pearnii oa JoOoMoron XiMigaEx
hopMYI PRATEHTIE i TPOAVITIE.

PisuyHe S6ULE — ARNOE, X 9AC AKOTO PEYORHNA He IePeTROPI0-
CTLCA HA IHImY.

Ximiyna popryaa — DOIHATEHHES ATOMA, MOJEKYIN, PEIOBHHE 34
JOMOMOTONN CHMBOJTIE XiMiTHEY eeMeHTiB TA iHaeKcin.

Ximiyne pignanns — sanue xiMigmol pearnii sa gonoMoroio dop-
MY PEATSHTIE 1 OpogvRTin, AKHEH BigmoBigae manonNy ohepeskKeIIIT
MACH PEUOBHI.

XNimiune asuwpe, abo ximiyna peaxyiz, — ABHEINE, Oif 9ac AROTO
PEIOBRHHA (KiTLKa POYORHE ) DePeTROPIOETECA Ha inmmy (immi).

Ximivnui eTeMenn — DHT ATOMIE it IeRIHEM 3APAT0M SIDA.

Ximia — mayra mpo poUdoBHEH TA I¥ DeDATEOPEHHT.

Hdpo amoMa — TOFETHERHO 3ADIIMCHEN CRIATHIE ATOMA.
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