ABTOHOMHAasi HEKOMMeEpPYeCKasi OPraHu3alus BbICIIEro 00pa3oBaHus

"CoBpeMeHHbIH TEXHUYECKNH YHUBepcuTeT"
Yy

XUMUs

YTBEPXJIAIO
Pexrop

A.T'. lllupsieB

2025 1.

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuieHa 3a kadeapoit

VueOHBIN 1Al

Kpamuduxanms
Dopma o0yueHUs

OOmmas TpyIoeMKOCTh

Yacos 1o yueOHOMY MIaHy
B TOM YHCIIE:
ayJUTOPHbIC 3aHATUS
caMocCTosTeIbHas paboTa

JacoB Ha KOHTPOJIb

Pacrlpene.ﬂelme YaC0B THCHHUIIMHBI 110 CceEMECTPaM

ryMaHl/lTaprlX N €CTeCTBEHHOHAYYHBIX TUCHUIIIMH

08.03.01_2025-oun.plx
08.03.01 CrpourenscTBo

bakanasp
o4Has
4 3ET
144
42
92
10

BB KOHTPOJI B CEMECTpax:
JK3aMeHBI 1

Cemectp
(<Kypc>.<CemecTp Ha Kypce>)

1(1.1)

Henens

16 4/6

Bun 3anartuit

viI PII viI

PII

Jlexiun 14 |14 (14 |14
Jlaboparophsie 14 |14 |14 |14
[IpakTuueckue 14 |14 |14 |14
Uroro ayn. 42 142 |42 |42

KonTakTHas padora

42 (42 |42 |42

Cawm. pabota

92 192 192 |92

Yacel Ha KOHTPOJIb

10 (10 |10 |10

Hroro

144 | 144 [ 144 | 144




IIporpammy coctaBum(u):
K.¢h.-m.H., npo@., Llupsiee A.T.

Pabouas mporpamma JUCIUTUTAHBI
Xumusi

paspabotana B cootBeTcTBUU ¢ PI'OC BO:!:

DenepalibHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHbII CTAHIAPT BHICIIETO 00pa30BaHMUs - OaKalaBpUAT 110 HAPABICHUIO OJATOTOBKU
08.03.01 CrpoutensctBo (npuka3 MunodpHayku Poccun ot 31.05.2017 r. Ne 481)

COCTaBJICHa Ha OCHOBaHWH y4eOHOTO TIIaHA!
08.03.01 CtpoutenscTBo
YTBEpKIIEHHOTO Y4€HBIM cOBeTOM BYy3a oT 28.06.2025 mporoxoi Ne 6.

Pabouas mporpamMma omoOpeHa Ha 3aceaHuN Kadeapsl

FyMaHnTapHux N €CTCCTBCHHOHAYYHBIX TUCIHUIJIMH

[Tporoxon ot 28.06.2025r. Ne 6
Cpox netictBus nporpammsl: 2025-2030 yu.r.
3aB. kadenpoi K.m.H., go1 Kysmunkosa A.J]



1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.1 | Onupasicy Ha NOITYYEHHBIE B CPEAHEH LIKOJIE XUMUYECKHUE 3HAHM, IIpOrpaMMa IIpelyCMaTpUBacT AalbHeNIIee
yriyOleHne COBpEMEHHBIX MPeACTaBICHUH B 001aCcTH XUMUH, 6€3 3HaHUII OCHOB KOTOPOH HEBO3MOKHA MOATOTOBKA
Oakanaspa. 3HaTh 33/1a4i NPOGECCHOHATIBHON AEATEIILHOCTH HA OCHOBE MCIOJIB30BAHUS TEOPETUUCCKUX M IPAKTHIECKUX
OCHOB €CTECTBEHHBIX M TEXHHYECKHUX HayK. HayduThcs MpHHUMATH pelIeHus B podecCHOHATBHOHN chepe.

2. MECTO JUCIMIIVIMHBI MOAVYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K MPeIBAPUTEIbHON NMOJATOTOBKE 00y4al0IIErocs:

2.1.1 | Xumus B 00beMe CpeHEH IKOJIbI

2.2 | [ucunmiimHbl (MOIY/14) U NPAKTHKH, JIs1 KOTOPHIX OCBOCHHUE JAHHOH JUCHHUILUINHBI (MO1YJ) He00X0AMMO KaK
npeauecTBylouiee:

2.2.1 | IloaroroBka K mporenype 3aliuThl ¥ 3alI1Ta BHITYCKHON KBATU(PUKAIIMOHHON PaboThI

2.2.2 | IlpousBoacTBEHHAs IIpaKTHKA: IPEIAUIUIOMHAS IIPAKTHKA

2.2.3 | MarepuanoBeileHHE U TEXHOJIOTHSI KOHCTPYKIIHOHHBIX MaTepHaIIOB

3. KOMIETEHI[UY OB YYAIOIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIHUILIAHBI
(MOJLYJIST)

OIIK-1: Cnioco6en pemats 3a1a4u NpodeccHOHAIBLHOI 1eITeTbHOCTH HA 0CHOBE MCI0JIb30BAHUS TEOPETUYECKUX U
NMPAKTHYECKUX OCHOB €CTECTBEHHBIX H TEXHHYECKHX HAYK, 2 TAK:Ke MAaTEeMATHYECKOT0 anmapara

I/IH}II/lKaTop JOCTHIKCHUS KOMIIETCHI NN

OIIK-1.1: BoisiBieHune u kiaccupukanus puznyeckux 1 XUMHYECKUX NPOLECCOB, MPOTEKAIOIIUX HA 00beKTe
npo¢ecCHOHATBHOM 1eITeJIbHOCTH

OIIK-1.3: OnpenaejieHue XapaKTePHCTHK XHMHYECKOr0 npouecca (ABJeHHA), XapAKTEePHOI0 111 00beKTOB
npodeccHoHAIbLHOI 1eTeILHOCTH, HA 0CHOBE IKCIIEPHMEHTAILHBIX HCCIe0BAHU

OIIK-1.5: Be16op 0a30BbIX (pu3H4ecKHX H XUMHYECKHX 3aKOHOB /11 PelieHHs 32124 HIPO(ecCHOHAIbHOI 1eATeIbHOCTH

OIIK-3: Cnioco0eH npuHUMATH penieHusi B npodeccuoHaNbHOIl cepe, HCTIOIb3YS TeopeTHYECKHE OCHOBBI 1 HOPMATHBHYIO
0a3y CTPOMTE/IbCTBA, CTPOUTE/ILHON HHAYCTPUHU U KUJIUIHO-KOMMYHAJIbHOI'0 X035iiCTBA

MH)]P[KaTOp JOCTHKCHUS KOMIIETCHIIUH

OIIK-3.9: OnpenesieHne KayecTBa CTPOMTEIBLHBIX MAaTEePHAT0B HA OCHOBE IKCIIEPMMEHTAIbHBIX HCCJIE0BaAHUIT UX CBOICTB

B pe3yabTaTe 0CBOEHUS AUCHUILIMHBI (MOIYJIs) 00yUalOIHiics 10JI5KeH

3.1 |3HaThb:

3.1.1 | knaccupukanuio GU3NIESCKIX U XUMUIESCKUX MPOIECCOB, MPOTEKANINX HAa 00beKTe MPo(ecCHOHANBHO IeTeTbHOCTH
OIlK-1.1

3.1.2 | XxapaKTepHCTHK XUMHYECKOTO Tporiecca (SIBJICHHUS ), XapaKTEPHOTO I 00BEKTOB PO(ECCHOHATBHOM ACATEIBHOCTH, HA
OCHOBE dKCIIeprUMeHTaNbHbIX uccnenoBanuit OIMK-1.3

3.2 | YmeTh:

3.2.1 | BeIOHpaTh Oa30BBIC (HU3UUCCKHE M XUMHICCKUE 3aKOHBI JJISI PEIIeHHs 3a/1a4 TpodeccuoHanbHoi aesitensHoct OIMK-1.5

3.2.2 | onpenensaTs KayecTBa CTPOUTEIBHBIX MATEPHAIOB HA OCHOBE IKCIIEPUMEHTANIbHBIX uccienoBanuid ux ceoiicts OITK-3.9

4. CTPYKTYPA U COJAEPKAHUE JUCOUILTAHBI (MOIYJIST)

Kon HaumeHoBaHue pa3ie/10B U TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa | Hure | Ilpumeuanue
3aHATUSA 3aHsaTusn/ / Kype U PAKT.

Pa3nen 1. Xumust Kak HayKa




1.1 Tema 1. 3agaumn, cTosiuue nepen OIIK-1.1 JI1.2 J11.1
XUMHYECKON HAYKOM OIIK-1.3 JI1.3J12.1J13.
3amauu, cTosIKe nepe] XMMUIeCKOn OIIK-1.5 2J13.1
Haykoil. Heo0Xo1uMoCTh TBOPIECKOTO OIIK-3.9 €|
OTHOLICHUS K MO3HAHUI0. MeCTO XUMUH B
psily HayK O PUPOJIE, €€ CBS3b C
JIpyruMu Haykamu. Mcnonb3oBaHue
3HAHMI XUMUH B IPOeCcCHOHATBHON
JESITENbHOCTH, JUIsl TEOPETUYECKUX U
9KCIIEPUMEHTAIBHBIX UCCIEIOBAHMUI.

Pa3BuTHE «IIOTPaHUYHBIX) HAYK.
OCHOBHBIE XUMHYECKHE TOHATHS U
3aKOHBI. DKBUBAJICHT, 3aKOH
SKBUBAJICHTOB.
/Jex/
1.2 Konnentpanus pactsopos /J1a6/ OIIK-1.1 JI1.2 JI1.1
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
1.3 Becs! u B3BemmBanue /IIp/ OIIK-1.1 JI1.2 JI1.1
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
1.4 Becsr u B3BemmBanue /Cp/ OIIK-1.1 JI1.2 JI1.1
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
Pa3nen 2. PeakumonHasi cnocooHOCTh
BelllecTB

2.1 Tema 1. DeKTpOHHOE CTPOCHHUE aTOMa OIIK-1.1 JI.2 1.1
KBanTOBO-MexaHHUECKas MOJIEIh OIIK-1.3 JI1.3J12.1J13.
CTpoeHus atoma. M30Tomsl, n300apsl, OIIK-1.5 2J13.1
n3oToHbl. Mogens Pesepdopaa u ee OIIK-3.9 21
HenoctaTtku. [loctynarsr bopa.

Henocratku Teopun bopa. JIBoiicTBeHHas

IIpUpojIa MeKTpoHa. YpaBHeHue [le-

Bpoiins. [TpuHnun HeonpeneaeHHOCTH

Ieitzenbepra. BonHoBoe ypaBHEeHHE

[IpeauHrepa U Pe3yNIbTATH €70 PEIICHUL

JUIS aTOMa BOJIOpOJia U

BOJIOPOJIONIOIOOHBIX aTOMOB.

OnexTpoHHas 000I09Ka aTOMA.

KBaHTOBBIE UnCIa U UX (HU3MICSCKUI

CMBICJI. DHEPreTHYECKUE COCTOSHUS

anekTpoHa B atome. [punuun Iaymu.

IIpaBuno Xynpga. I[IpaBuno HaumMeHbLIEH

sHepruu (mpaBuiio KiiedkoBcKoro).

Tema 2. Ilepuoauueckas cucrema

xuMuueckux saementoB J[.U.

MenpeneeBa 1 ee 3HaUeHUE

Ilepuonnueckas cucrema J[.1.

MenzeneeBa 1 U3MEHEHHE CBOICTB

9JIEMEHTOB U UX COEAMHEHHH. S-, p-, d-,

f- 37IeMeHTBI, 0COOCHHOCTH 3JICKTPOHHOTO

CTPOCHHUS UX aTOMOB. OKHCINUTENEHO-

BOCCTaHOBHUTENBHBIC CBOHCTBA

371eMeHTOB. Paanycel aTOMOB (MOHOB),

SHEPTHs HOHM3AIUH, SHEPTUS CPOJICTBA K

JIEKTPOHY, AIIEKTPOOTPHIATETEHOCTb.

W3MeHeHHe 3TUX BENWYHH 10 eprHoaaM U

rpymnmnaM. DieKTpoHHbIe Gopmyisl /JIek/

2.2 Crpoenue atoMoB 1 HOHOB /TTp/ OIIK-1.1 JI1.2 JI1.1

OIIK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 €]




23 Knaccudukanms HeopraHn4ecKux OIIK-1.1 JI1.2 JI1.1
COeIUHEHHI OIIK-1.3 JI1.3J12.1J13.
OmnpeneneHne YKBUBAJICHTHBIX Macc OIIK-1.5 2J13.1
IIPOCTBIX H CIIOKHBIX BEIIECTB OIIK-3.9 €|

/Cp/

2.4 Tema 4. KomminemeHTapHOCTH OIIK-1.1 JI1.2 JI1.1
CrpoeHune KOMIUIEKCHBIX COeTMHEHU. OIIK-1.3 JI1.3J12.1J13.
Teopus A. Bepuepa. [lonsitue o OIIK-1.5 2 JI3.1
KOMILIeKcooOpa3oBaTene, IMranjax, OIIK-3.9 21
BHYTPEHHEW U BHEIIHEHN
KOOPJIMHAIIMOHHEBIX cdepax. [Tomydenne
KOMIUIEKCHBIX COCTMHEHUH.

Juccounanuisi KOMIIEKCHBIX
coenuuenuil. [ToHsiTre 0 KOHCTaHTE
ycroiuuBocty. Koopaunanuonsnoe
4yuciio. TUIBI KOMIUIEKCHBIX COEAMHEHHUH.
Peakiuu ¢ yuacTreM KOMIUIEKCHBIX
coenmuennid. Knmaccndukarms
KOMIUIEKCHBIX coeanHenuid. [lpupona
XUMHUYECKOH CBSA3H B KOMILJIEKCHBIX
COCJIMHEHMUSIX.

Tema 5. Tumbl B3auMoeHCTBHS MOJIEKYIT
OCHOBHBIE TUIIBI B3aUMOAEHCTBUS
MoJeKyit. CHITBI MEXXMOJICKYIISIPHOTO H
BHYTPUMOJIEKYIISIPHOTO B3aUMOJICHCTBUSI.
Bonoponnas cBs3p. Biustnue Bonopoanoit
CBSI3M Ha CBOWCTBA BelIecTB. JJOHOpHO-
aKIENTOPHOE B3aNMOICHCTBHE MOJIEKYIL.
DeKkTpuuecKas Mpupoa CUIl
MEXXMOJIEKY/ISIPHOTO B3aUMOAEHUCTBHUS.
OCOOCHHOCTH CTPOCHUS BEIIECTB B
ra3000pa3HOM, KUAKOM U TBEPAOM
cocTossHUH. JKUIKue KpUCTaIbL.
[ToHsATHE O TEOPHH KPHCTAIUTHIESCKOTO
1oJ1si. TUTIBI KPUCTATUTMIECKUX PEIIETOK.
@da3oBbIe IEPEXObl. XUMUUECKAS CBSI3b U
MEXMOJIEKYISIPHOE B3aUMOAEHCTBHE B
MTOTYTIPOBOAHUKAX W TU3JIEKTpUKax. /JIex/

2.5 PacrioznaBanue HEOpraHMYECKUX OIIK-1.1 JIT.2 JI1.1

Beniects /J1ab/ OIIK-1.3 JI1.3J12.1J13.

OIIK-1.5 2J13.1
OIIK-3.9 €

2.6 Onpenenenue Gopmyssl Bemectsa /I1p/ OIIK-1.1 JI1.2 JI1.1
OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 €

2.7 Onpenencane Gopmyisl Bemectsa /Cp/ OIIK-1.1 JI1.2 JI1.1
OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 31

Pa3nen 3. Dj1eMeHTHI XUMHYECKOM
TepMOIMHAMMKHU




3.1

Tema 1. DHepretuueckue 3¢ HeKTsl
XMMHYECKHX PeaKLii

BHyTpeHHS S5HEPTHS U SHTAIIBIIHS.
TepMoxXuMUYecKue 3aKOHBI ¥ ypPaBHEHHS.
OHTanbnug 00pa30BaHUs XUMHUIECKUX
COCTMHEHUH. DHepreTudeckue 3 PeKTol
pu Ga30BBIX IEepexoaax.
TepMoxuMUYecKHe pacueTsl. DHTPOIHS
U €e U3MEHEHUS IIPU XUMHYECKIX
mporeccax 1 (pa3oBbIX Iepexoax.
Oneprus ['m60ca u ee H3MEHEHHE IPH
XMMHYECKHX IIpolieccax. Y ciIoBus
CaMOIPOM3BOJILHOTO IPOTEKAHUS
XUMHYECKHUX PEeaKIIHH.

Tewma 2. XuMHuueckass KHHETUKA
Hpe)IMeT XUMHYECKON KHHETUKH U €€
3HayeHre. OCHOBHBIE MOHATH: CHUCTEMa,
KOMIIOHEHT, ()a3a, TOMO- U TeTepOreHHBIE
peakuuu. CKOpOCTb TOMOI'€HHBIX U
TETCPOTCHHBIX XUMHUYCCKUX peaKuHﬁ.
cDaKTOpI)I, BJIMAIOIMNEC HA CKOPOCTH
XUMHUYECKOH peakiuu: Ipupoaa
pearupyromux BEUICCTB U paCTBOPUTECIIN,
KOHICHTpanus, TeMeparypa, HaJIn4inue B
cUcTeMe Kataiu3aTopoB. Teopus
AKTUBHBIX CTOJIKHOBEHUH. DHEprust
aKTUBallMU. Y paBHEHHE AppeHuyca.
MonexyIsIpHOCTb U MOPSAAOK PEaKLUH.
Du3nUECKHE METO/AbI YCKOPEHHs
XUMHNYCCKHUX peaKuHﬁ.

Tema 3. Xumuueckoe 1 pa3zoBoe
paBHOBecHe

OoOpatumsle peakiun. [lonBikHOE
XUMHUYecKoe paBHOBecHe. X /JIex/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

JI1.2 JI1.1
JI1.3J12.1J13.
2J13.1
€|

32

Tema 2. XuMnuueckass KHHETHKA
IIpeamer XUMHUUYECKOIN KUHETUKH U €€
3HadeHue. OCHOBHBIC IMOHATHS: CHCTEMA,
KOMTIOHEHT, ()a3a, TOMO- U TeTepOTCHHBIC
peaxyn. CKOpOCTh TOMOTEHHBIX U
TETePOTreHHBIX XUMUYECKUX PEAKIIHA.
®DakTOpBI, BIUIIONINE HA CKOPOCTh
XUMHYECKON peaklnu: Mpupoia
pearupyroImx BeUIeCTB U PaCTBOPHUTEINH,
KOHILIEHTpAallWs1, TeMIIepaTypa, HaJlu4ue B
CHUCTEME KaTanu3aTopoB. Teopus
AKTHBHBIX CTOJIKHOBEHUH. DHEPTHsI
aKTHBaLMU. YpaBHEHHE AppeHuyca.
MoutekynsapHOCTb M TOPSIIOK PEaKIIHH.
du3nyecKue METO/Ibl YCKOPEHUS
XUMHUYECKUX PEaKLHH.

Tema 3. Xumudeckoe 1 pa3zoBoe
pasaoBecwue /T1p/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

J1.2 JI1.1
JI1.3J12.1J13.
2J13.1
€]

33

KomriekcHble coe TUHEHNS
DHepreTuka XUMHYECKUX MPOLIECCOB

/Cp/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

J1.2 JI1.1
JI1.3J12.1J13.
2J13.1
Ol

Pa3nen 4. Xumnueckune cCucTeMbl

4.1

Kunernka n paBHOBeCHE XUMHUYECKUX
peakuui

ITonyuenue u cBOMCTBA JUCTIEPCHBIX
CHCTEM

IIpuroToBneHue pacTBOPOB COIU
3a/1aHHOM KOHLIEHTpaluu

/JTex/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

JI1.2 JI1.1
JI1.3J12.1J13.
2J13.1
€|




4.2 Kunertuka u paBHOBECHE XUMUYECKUX 2 OIIK-1.1 JI1.2 JI1.1
peakuui OIIK-1.3 JI1.3J12.1J13.
ITomy4eHue 1 CBOHCTBA AUCHEPCHBIX OIIK-1.5 2J13.1
CUCTEM OIIK-3.9 21
[IpuroroBneHne pacTBOPOB COIU
3aJJaHHOM KOHLIEHTpALH

Mp/
4.3 Onextponus /J1ab/ 2 OIIK-1.1 J1.2 JI1.1
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2J13.1
OIIK-3.9 31

4.4 Kunerrka n paBHOBeCHE XUMHUYECKUX 14 OIIK-1.1 J1.2 J11.1
peaxumii OIlK-1.3 | JI1.3J12.1J13.
ITonyuenue u CBOMCTBA JUCTIEPCHBIX OIIK-1.5 2J13.1
CUCTEM OIIK-3.9 €]
[IpuroroBneHne pacTBOPOB COIU
3a/1aHHOM KOHLIEHTpaluu

/Cp/

4.5 Bonoponnslit mokaszarens 2 OIIK-1.1 JI1.2 JI1.1
I'upponus coneit OIIK-1.3 JI1.3J12.1J13.
OKHCITUTELHO-BOCCTAHOBUTEILHBIC OIIK-1.5 2J13.1
peakuuu OIIK-3.9 21
Psin HanpspkeHUI MeTaIIoB.

T"anipBaHKMYeCKUl 371EMEHT
/JTex/

4.6 BonopoaHslii nmokasarenb 1 OIIK-1.1 JI.2 1.1
I'upponus conet OIIK-1.3 | JI1.3J12.1JI3.
OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIE OIlIK-1.5 2J13.1
peakuuu OIIK-3.9 21
Psn HanpsbxeHnii MeTanios.

T'anpBannyecKuit 31eMEHT
Mp/
4.7 T'unponus coneit /J1ab/ 2 OIIK-1.1 JI1.2 J11.1
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 21

4.8 BonoponHslii nokaszarenb 20 OIIK-1.1 JI1.2 JI1.1
T'upponus coneit OIIK-1.3 JI1.3J12.1J13.
OKHUCTHTEITEHO-BOCCTAHOBUTEILHEIS OIIK-1.5 2 JI3.1
peaxu OIIK-3.9 21
Psan HanpskeHuil MeTaios.

Tl'anpBaHnMYeCKMil 31IEMEHT
/Cp/
4.9 CBoiicTBa BOJIHBIX PaCTBOPOB 2 OIIK-1.1 JI1.2 JI1.1
aneKkTponuToB /J1ab/ OIIK-1.3 JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 31
4.10 DNeKTpoIn3 1 OIIK-1.1 J1.2 J11.1
Coenunenus s-aneMenTos I u Il rpymmn OIIK-1.3 | JI1.3J12.1J13.
/JTex/ OIIK-1.5 2J13.1
OIIK-3.9 €
4.11 DNeKTpoIn3 2 OIIK-1.1 JI1.2 JI1.1
Coenunenus s-anemeHToB I u II rpynn OIlIK-1.3 JI1.3J12.1J13.
Mp/ OIIK-1.5 2J13.1
OIIK-3.9 €
4.12 OKHUCTHTETEHO-BOCCTAHOBUTEILHEIS 2 OIIK-1.1 JIT.2 JI1.1
peaxmyu /J1a6/ OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 31
4.13 DNeKTpoIn3 12 OIIK-1.1 JIT.2 JI1.1
Coenunenus s-anemenTos I u Il rpynn OIIK-1.3 JI1.3J12.1J13.
/Cp/ OIIK-1.5 2J13.1
OIIK-3.9 31

Pazngen 5. XuMus 371eMEeHTOB M HX
coeTUHEeHu i




5.1 Amromunuii. Coenqunenus 6opa u 1 1 OIIK-1.1 JI1.2 J11.1 0
amomuHus /Jlex/ OIIK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
52 Amowmunnil. CoenuHeHus 6opa u 1 1 OIIK-1.1 JI1.2 JI1.1 0
amomunus /TIp/ OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
53 Amromunuii. CoemuHenus 6opa u 1 12 OIIK-1.1 JI1.2 J11.1 0
amomunus /Cp/ OIIK-1.3 | JI1.3J12.1J13.
OIIK-1.5 2J13.1
OIIK-3.9 €|
Pa3nen 6. DiieMeHTHI OpraHu4ecKoil
XUMHH
6.1 VYriepon 1 KpeMHUN 1 1 OIIK-1.1 JI.2 JI1.1 0
Peakiun oOHapyXeHUST KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aHMOHOB B pacTBOpE OIIK-1.5 2J13.1
/JTex/ OIIK-3.9 21
6.2 Yraepon 1 KpeMHUH 1 2 OIIK-1.1 JI1.2 JI1.1 0
Peaxunu oOHapy»KeHUs] KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aHHUOHOB B pacTBOpE OIIK-1.5 2J13.1
/Mp/ OIIK-3.9 21
6.3 Kunetnka xumMudeckux mnporeccos /J1a6/ 1 2 OIIK-1.1 JI1.2 J11.1 0
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
6.4 VYruepon u KpeMHUH 1 12 OIIK-1.1 JI1.2 JI1.1 0
Peakuuu oOHapy)XeHUs KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aQHNOHOB B pacTBOpE OIIK-1.5 2J13.1
/Cp/ OIIK-3.9 €|
6.5 /Ox3amen/ 1 10 OIIK-1.1 JI1.2 JI1.1 0
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 2 J13.1
OIIK-3.9 €|
5. ®OHJA OONEHOYHbBIX CPEACTB
5.1. Bonnpochl K MPOMEKYTOYHOIM aTTeCTAIIUU
I. OCHOBHBIE XUMHUYECKHE MOHATHS U 3aKOHBI XMMUH (aTOM, MOJIEKYJIa, aTOMHAasi M MOJIEKYJIApHas Macca, BaJICHTHOCTb,
3KBUBaJIEHT, MoJib). OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9
2. OKBUBAJCHT W 3KBUBAJCHTHAs Macca. DKBUBAJICHTHI MPOCThIX U cioxkHbIX BemectB. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK
-3.9
3. OcHOBHbIE CBeIcHUs O cTpoeHuHu aromoB. CocTtaB atoMHbIX sjep. M3oronbl. M3o06aper. OIIK-1.1, OIIK-1.3, OIIK-1.5,
OIIK-3.9
4. Crpoenne aroma. [Torstie 00 5ekTpoHHOM obyake 1 opbutamn. KsanToBble uncna u ux B3aumocBszb. OITK-1.1, OTIK-
1.3, OIIK-1.5, OIIK-3.9
5. ®dopmbl opOHTaIel M TOPSIOK 3aroHeHus uX dekTpoHamu. [IpaBmno I'yana, mpunnun [Taymm. OIIK-1.1, OIIK-1.3,
OIIK-1.5, OIIK-3.9
6. OneKkTpoHHBIE U aToMHOrpaduueckue Gopmynsl. HopmansHoe U BO30YXKICHHOE COCTOSIHUE aTOMOB. [IpHUuHEI
nepemenHoi BasienTHOCTH atomoB. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9
7. Ilepuonuueckuil 3akoH u nepuoauyeckas cucrema /I.11. Menneneesa. CTpyKkTypa NepHOANYECKON CUCTEMBI 3JIEMEHTOB B

CBETE COBPEMEHHOU TEOPHUHU CTPOCHHS aTOMOB (TIEPUO, TPYIIa, Ne-IpyIITbI, OPSIIKOBEIA HOMEDP JIEMEHTOB, JICKTPOHHBIC

anaznoru). OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

8. Ilepronnueckoe N3MEHEHHE CBOMCTB XMMHUYECKHX DJIEMEHTOB (aTOMHBIE U MOHHBIE PaJUYChl, SHEPrHs HOHHU3ALHH,
CPOJICTBO K JIEKTPOHY, SJIEKTPOOTPHIIATETLHOCTD, OKUCITUTEIFHO-BOCCTAHOBUTENLHBIE CBOICTBA) 1 MX mpuHIUIBL. OITK-1.1, OITK
-1.3, OIIK-1.5, OIIK-3.9

9. Xumudeckas CBsi3b €€ KOJMMUECTBEHHBIE XapaKTEPUCTUKH (JIMHA, SHEPTUsl, HAIIPABIEHHOCTb, HACBIIIAEMOCTh, KPATHOCTh
CBSI3H, CHTMa- U ITH- CBs13H). CyImHOCTH MeTo/1a BaJeHTHBIX cBs3ei (BC). OcHOBHBIE BHIBI XMMUUECKOH cBsi3u Mo Metoxy BC. OITK
-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

10. KoBanentnas cBsi3p u ee npupoza. [lonspHas U HenossipHasi KoBaJieHTHas cBsi3b. AunonpHblii MoMeHT. OIIK-1.1, OIIK-
1.3, OIIK-1.5, OIIK-3.9

11. Vonnas cBs3b, ee mpupona. YCIoBHsS 00pa30BaHMSA MOHHBIX MOJIEKYIN. DnekrpoorpunarensHocTs. OIIK-1.1, OIIK-1.3,
OIIK-1.5, OIIK-3.9

12. JI0HOpHO-aKLENTOPHBIH MEXaHU3M 00pa30BaHUs KOBAJICHTHOU cBsi3u. OOpa3oBaHne KOMILIEKCHBIX coequHenuid. OIIK-
1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

13. I'ubGpuan3anus koBajdeHTHOH cBsi3u U ctpoerne monekyn CH4, BeCl2, BCI3. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9




14. [onsatne o BomoponHoi u Metamnuaeckoit cBsizu. OIIK-1.1, OITK-1.3, OIIK-1.5, OIIK-3.9

15. KoMmruiekcHble coequHeHus, nX obpa3oBaHue U cocTaB. KOMIUIEKCHbIE COSTUHEHNST KATHOHHOTO U aHHOHHOT'O THIIA.
CrtpoeHue u XuMH4ecKast CBsi3b B KOMIUIEKCHbIX coequHeHusx. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

16. YcTolunBocTh KOMIUIEKCHBIX coenuHennii. Koncranta Hecrorikoctu (Ku). OTinyne KOMITIEKCHBIX COSIMHEHHUH OT
nBoiueIx conei. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

17. DHepretndeckue 3GeKkTl XUMUYECKUX peakunii. BHyTpeHHSS HEPTHs U SHTAIbIHA. TePMOXUMHUYCCKUE PACUCTHI.
3akon ['ecca. OIIK-1.1, OIIK-1.3, OIIK-1.5, OITK-3.9

18. OHTponus U ee U3MEHEHHE IMPU XHUMHUECKHUX mporeccax. DHeprus ['u66ca. HanpaBneHHOCTh XUMHYECKUX peaknuii,
BO3MOXXHOCTbh ux ocymiectsinenus. OIMK-1.1, OIIK-1.3, OIIK-1.5, OITK-3.9

19. CKOpOCTh XHMHUYECKUX peakiuii. [[OMOTeHHBIC B TeTepOreHHbIC peakinu. DaKkTophl, BIUSAIONIHE Ha CKOPOCTh
XUMHYECKHUX PeakIiid. DHeprys aKTUBAIUH, 3aK0H JercTBus Macc. [Ipasmio Bant-T'odda. OIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9
20. OO6paTuMble 1 HEOOpaTHUMble XMMUYECKHE peakini. XUMUUecKoe paBHOBecue. KoHcTaHTa XHMHUYECKOTo PaBHOBECHSI.
®daxkTopsl, BIAUSIONIME HA cMelleHne Xxumudeckoro paBHoBecus. [Ipunnun Jle-Iatense. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9
21. IMonsatne o pactBopax. CrocoObI BEIpaXCHUS KOHIIEHTpanuu. PactBopuMocTs. Xumudeckas npupona pactsopos. OITK-
1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

22. OCOOCHHOCTH BOJBI KaK PacTBOPHUTENS. DJICKTPOIUTHYSCKas auccormanus. Ciadble U CUIBbHBIC dJICKTPOJIHUTEI.
Koncranter qucconmanuu. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

23. HonHble peakuuy. YcaoBus UX NpoTeKaHus. MIOHHO-MONEKyISIpHOE ypaBHEHHE. DIEKTPOIUTUUECKAs AUCCOLUALINS
BoJibl. Bonopoauslii mokaszatens. I'maponus coneit. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

24. OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTereHb OKUCICHHS U BaJCHTHOCTb. TUIMMYHbBIE OKUCIUTEIN U

BoccTaHoBuTeNH. Kitaccudukanust OKHCIHTETFHO-BOCCTAHOBUTENLHBIX MTPOIIECCOB (MEKMOJIEKYIISIPHbIE, BHYTPHMOJICKYIISIPHBIE,
camookuciieHus - camoBocctanosienus). OIIK-1.1, OIIK-1.3, OIIK-1.5, OITK-3.9

25. MeTtoabl ypaBHUBaHUS OKUCIHMTENbHO-BOoccTaHOBUTENBbHBIX peakumid. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

26. Mertamnsl. Haxoxnenve B npuposie. OCHOBHBIE CITOCOOBI MOMYYEHHsI MEeTAJIOB. [loiydeHrne MeTalIoB BRICOKOH
guctoTel. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

27. Dusnueckre ¥ XUMUYECKHE CBOMCTBA MeTauioB. OTHOIIEHHE METAIIIOB K Boje, Kucioram u menodam. OITK-1.1, OITK-
1.3, OIIK-1.5, OIIK-3.9

28. INonstne 06 smexTpoaHOM TOTeHIMANE. Bomopoaustii anekTpon. CTaHIapTHEIE 3JIEKTPOIHBIE MOTECHIHANEL, P
HAaIpsOKEHUH METaJlIOB U BBIBOJBI BRITEKalOIUe U3 Hero. YpasHeHue Heprera. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

29. lanpBaHMYeCcKHe 3aeMEHThI. [IpUHIUI JSHCTBHS ralbBAaHMUYECKOTO 3JIeMEHTa. AHOIHOE OKHCICHHUE M KAaTOIHOS

BocctanoBinenue. JJC ranpBaHnueckoro snemeHTa. Konnenrpamuonnsie ranseanndeckue snementsl. OIIK-1.1, OIIK-1.3, OIIK-
1.5, OIIK-3.9

30. Bupl ranbBaHUYECKUX DJIEMEHTOB: MEPBUYHBIE U BTOPUUHBIC. AKKYMYIATOpBl M npuHimi ux neicteus. OIIK-1.1, OITK
-1.3, OIIK-1.5, OIIK-3.9

31. Koppo3sust MeTanioB U oCHOBHbBIE BHJBI ee (Xumudeckas u anektpoxummdeckas). [Ipumepst. OIIK-1.1, OIIK-1.3, OIIK-
1.5, OIIK-3.9

32. DIIEKTPOXUMHUYECKass KOPPO3usl, YCIOBUS W MPUYHMHBI ee Bo3HWKHOBeHus. [Ipumepsr. OITK-1.1, OIIK-1.3, OIIK-1.5,
OIIK-3.9

33. MeTomp! 3aUTH METAIIOB OT KOPPO3HHU: 3AIIUTHBIC TOKPBITHS, IEKTPOXUMUUECKHE METOABI (IIPOTEKTOpHAsI, KaTOXHAs

W aHojHas 3amuTa). FizMeHeHne CBOMCTB KOPPO3UIHOI cpeibl; MHTUOUTOPHI KOPPO3HHU. DKOHOMHYECKOE 3HAUCHHE 3aIIUThI

MetaiioB oT kopposuu. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

34. Onextponus. IlocaenoBaTenbHOCTh 3IEKTPOAHBIX IPOLECCOB. BBIX0A MO TOKY. DNEKTpONN3 ¢ pacCTBOPUMBIMU U
HepacTBopuMbIMH aHogamu. OITK-1.1, OTIK-1.3, OIIK-1.5, OIIK-3.9

35. OnekTponu3 pacminaBoB U pacTBopoB. [loTenmuan pasnoxxenus. 3akonsl @apazes. [locnenoBaTebHOCTh OCAXKIEHUSL
MeTaJlyIoB U3 cMenianHoro anekrpoiuta. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

36. IpakTHdyeckoe MpUMEHEHNE IEKTPOII3a: NolydeHne u padguaupoBanne MetaiwioB. [lomydeHne Bogopona, KUCIOPOAa U
npyrux npoayktos. OIIK-1.1, OITK-1.3, OIIK-1.5, OIIK-3.9

37. Jlerkne KOHCTPYKIMOHHBIC METAJUIbI: MAarHWui, OCpHIUINI, alFOMHUHUM, THTaH. DJIEKTPOHHOE cTpoeHne ux. dusudeckue n
XMMHYECKHE CBOWCTBA, MOTydeHNne. Vcronp30BaHNe B TEXHUKE. M

38. Tspkenble KOHCTPYKIIMOHHBIC METAJUIBL: JKeNle30, KoOanbT, HUKeNb, Meab. CTpoeHne aTroMoB. DU3HUeCKUe U XHMUYECKHE
cpoiictea. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

39. WucrpymeHTanbHBIe U abpasuBHBIE. bop, Oopuasl. Yriepon u ero amioTporHeie GopMEL - TpaduT, anmas. KapOumsr;
ucnonb3oBanue kapouaos B Texuuke. OIIK-1.1, OIK-1.3, OIIK-1.5, OIIK-3.9

40. [TonmynpoBoAHUKOBBIE MaTepHajbl: KPEMHHH, repMaHuii, cyppMa, BUCMYT. CTpoeHHe uX aToMoB. Pusnueckue u
xumudeckue cBoiictea. [Ipaktuueckoe 3Hauenue ux. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

5.2. Texyuuii KOHTPOJIb U KOHTPOJIL CPC

KOHTPOJIBHBIE 3AJJAHNMA 110 BAPUAHTAM

Bapuanr Nel

1. Vkaszatp Tin cBsizu B Mosiekynax NH3, CaCl2, A1203, BaS. Kakue 251eKTpOHbBI IPUHAMAIOT y4acTHe B 00pa30BaHUU CBS3EH,
HUMEET JIM MeCTO THOpuan3anus (kakasy) - cBsi3b? [TokakuTe HampaBlieHHE TIEPEKPBIBAHUS dJICKTPOHHBIX 001aKkoB. KakoBa ¢opma
MoJteKyn?

2. Beruucnute, npu Kakoi TeMIeparype HauHeTcs AUCCoLuanus nenraxiopuaa pocdopa, mporekaromas no ypaBHEHHUIO:

PCI5(r) = PC13(r) + CI2(r); H = 492,59 xJ]x.

3. KoncranTa paBHOBecus romoreHHoi cucremsl N2 + 3H2 <> 2NH3 npu Hekotopoii Temneparype pasHa 0,1. PaBHOBecHbIE
KOHIIEHTpAIK BOJOPOJa U aMMHUaKa cooTBETCTBEeHHO paBHbl 0,2 u 0,08 Moib/11. Berancnnte paBHOBECHYIO U HCXOAHYIO
KOHIIEHTpAIMK a30Ta.




4. CocTaBbTe CXeMy, HAIUIIUTE 3JIEKTPOHHBIC YPABHEHUS AIEKTPOIHBIX MpoueccoB U Beraucaute 3/]C ralpBaHNIYeCKOro
3JIEMEHTA, COCTOSILETr0 U3 CBUHIIOBOI M MAarHMEBOM IIACTHH, OMYIIICHHBIX B PACTBOPHI CBOUX colieil ¢ KoHueHTpanuein CM Pb2+
= CM Mg2+= 0.1 moms/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn =-1,18 B.

5. Jlns caenyromux ypaBHEHUH T0x00paTh K03 GHUIINCHTHL:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METOIOM Tonypeakiuit (4,5)

YKaXuTe OKHUCIUTENb U BOCCTAHOBHUTEb.

MnO2 + 02 + KOH K2MnO4 + H20

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

H3As03 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

H3AsO3 + KMnO4 + H2S04 H3As04 +K2S504 + MnSO4 + H20

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2S04 + J2 + H20

6. DIIeKTpONIN3 pacTBOpa HUTpaTa cepedpa MPOBOIIIIHN PH chile ToKa 2 A B TeueHne 4 4. CocTaBbTE 3JICKTPOHHBIC YPABHCHUS
MIPOIIECCOB, MPOUCXOASAIINX Ha deKkTpoaax. Kakas macca cepebpa BbIAeTIIIACh HA KaTo/le M KakKoB 00beM ras3a (H.y.), Bblie-
JIUBILETOCS HA aHoze?

BapuanTt Ne2

1. Ykazatpe Trn cBs3u B Monekynax H20, NH3, N2H4, N2. Kakue 351eKTpoHBI IPUHIMAIOT yIacTHe B 00pa30BaHUH CBSI3¢H, IMeeT
JI1 MecTo rubpuau3anus (kakas) - cBsa3b? [lokaxkuTe HampaBieHUe MEPEeKPHIBAHUS JIEKTPOHHBIX 00nakoB. KakoBa hopma
MoJIeKyI?

2. Berancmure H, S, n G peaxunu, nporexatomeii mo ypasaeHuo Fe203(x)+3H2(T) = 2Fe(x)+3H20(r). Bo3moxHa 11 pe-axumns
BoccranoBieHus Fe203 Bogopomom mpu 500 u 2000 K?

3. Ucxomubie kontentpanuu [NOJucx u [CI12]ucx B romorenHoi cucteme 2NO + CI2 <« 2NOCI cocraBnstoT cooTBeTcTBeHHO 0,5
1 0,2 MoJIB/11. BerucIATe KOHCTAaHTY PABHOBECHS, €CJIM K MOMEHTY HACTYIUICHHS paBHOBecHs mpopearupoaio 20% NO.

4. Onpenenure, Kakoit U3 3ekTponoB B mape AI/AI3+ u Ni/Ni2+ Oyner orpunaTensHsiii. CocTaBbTe TaIbBAHNYECKHH 3JIEMEHT,
HaMMIINTE YpaBHEHUS dJIEKTPOJHBIX IporeccoB U onpeaenute DJC atoro snementa, ecnu EQ Ni2+/Ni = -0,25B, E0 A/AI3+ = -
1,66 B.

5. [lna cuenyromux ypaBHEHHH 0x00paTh K03 GHUIIHCHTHL:

1) METOAOM 3JIeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuuii (4,5)

VKaKUTE OKHCIUTETh U BOCCTAHOBUTEIb.

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2504 + J2 + H20

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S0)3 + Cr2(S04)3 + K2S04 + H20

H3AsO3 + KMnO4 + H2SO4 H3As04 +K2S504 + MnSO4 + H20

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha ckosibko yMEHBIIMTCS Macca cepedpssHOro aHo/1a, eciv AeKTpou3 pactBopa AgNO3 npoBoIUTh MpH cuile Toka 2 A B
teuenue 38 muH 20 ¢? CocTaBbTe 3JICKTPOHHBIE YPABHEHUS MPOIIECCOB, MPOUCXOAIINX Ha TPaUTOBBIX AIEKTPOIAX.

Bapuant Ne3

1. Yka3zatp Tun cBsizu B Mosiekynax NH3, CaCl2, BaS, H20. Kakue 31eKTpoHbI IPUHUMAIOT y4acTHE B 00pa3oBaHHUMU CBSI3CH, UMeeT
T MeCTO ruOpuau3anys (kakas) u - cBsi3b? [lokaxkuTe HampaBiieHHE MEPEKPBIBAaHUS IEKTPOHHBIX 00akoB. KakoBa hopma
MoeKyn?

2. Ha ocHOBaHUM CTaHIAPTHBIX TEIUIOT 00pa30BaHUs M aOCONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOLIHMX BEIECTB
Berauciute G0298 peakmmn, mporekaroniert o ypasHeHnto CO2(1)+4H2(r)=CH4(r)+2H20(x). Bo3mosxHa 111 3Ta peakiys Ipu
CTaH/IAPTHBIX YCIOBHAX?

3. IIpu HekoTOpoil Temneparype paBHOBecue roMoreHHoi cucteMsl 2NO + O2 «+» 2NO2 ycTaHOBHIIOCH IPH CIEIYIOININX KOH-
HEHTPaLHUAX pearupyromux BemecTs (Monb/n): [NO]P = 0,2; [O2]P = 0,1; [NO2]P = 0,1 Mob. BeIYHCINTE KOHCTAHTY PAaBHOBECHS
U UCXOAHYI0 KoHIeHTpamuio NO u O2.

4. CocTaBbTe CXeMy raJlbBAHHYECKOTO IEMEHTA, COCTOSIIETO U3 ITACTHH IUHKA U XKeJe3a, IOTPYKEHHBIX B PACTBOPHI UX CONEH.
Hamumure 31ekTpoHHBIC ypaBHEHUsI IPOLIECCOB, MPOTEKAIOIINX HA aHOJIE U Ha KaToJie. Kakoil KoHLeHTpaluy Halo OBUTO OBl B3STh
HOHBI xenesa (+2) (Mons/i), ato6sr 3/IC sneMenTa cTaia paBHOH Hyimo, eciit CM Zn2+= 0.001 mons/n? EO Zn2+/Zn =-0,76B, E0O
Fe2+/Fe =-0,44 B.

5. JInst cnenyromux ypaBHEeHHI og00paTh K03 pUIueHTsI:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM MoTypeakiuit (4,5)

YKaXuTe OKUCIHTENb U BOCCTAHOBUTEb.

KMnO4+ H2S04 +H2S K2S04 + S + MnS0O4 + H20

NiS + H202 + 2CH3COOH S + Ni(CH3COO)2 + H20

H3As03 + KMnO4 +KOH K3AsO04 +K2MnO4 + H20

FeSO4 + KMnO4 + H2S04 Fe2(S04)3 +K2S0O4 + MnSO4 + H20

K2Cr207 + KJ + H2SO4 — Cr2(S04)3 + K2S04 + J2 + H20

6. Dnextponu3 pactBopa CuSO4 rmpoBoanIN C METHBIM aHOJIOM B TeueHue 4 4 npu cuiie Toka 50 A. Ilpu atom Beigenuiock 224 r
Meu. BeraucnuTe BIXOJ [0 TOKY (OTHOIIEHHE MAacChl BBIACIUBILIETOCS BEIIECTBA K TEOPETUIECKH BO3MOXHOIT). CocTaBbTe
JJIEKTPOHHBIC YPAaBHEHHS POLIECCOB, MPOMCXOIAIINX Ha 3JICKTPOJaX B CIIy4ae MEJAHOTO U YTOJIBHOIO aHOJIOB.

Bapuant Ne4




1. YkazaTs Tun cBs3u B Monekynax SiO2, SnCl4, PC15, MgF2. Kakue 31eKTpoHBI IPHHUMAIOT y9acTue B 00pa30BaHUU CBS3EH,
MMEET JI1 MECTO rHOpuau3anus (kakas) 1 - csi3b? [lokakuTe HampapiICHUE NEPEKPBIBAHNUS AIEKTPOHHBIX 001aKkoB. KakoBa opma
MoJteKyin?

2. Ha ocHOBaHMY CTaHAAPTHBIX TEIIOT 00pa30BaHMS M a0COMIOTHBIX CTAaHJAPTHBIX PHTPOINHA COOTBETCTBYIOIINX BEIIECTB
Beruucnute G0298 peakuunu, npotekarouiei no ypasHenuto 4NH3(r) + 502(r) = 4NO(r) + 6H20(r). Bo3zmoskHa 11 9Ta peakuus
IIPY CTaHAAPTHBIX YCIOBUSX?

3. KoHcranTa paBHOBecus romoreHHoi cuctemsl N2 + 3H2 <> 2NH3 npu Hekotopoii Temneparype pasHa 0,1. PaBHOBecHbIE
KOHIIEHTpAIMH BOJOPOJa U aMMHUaKa coOTBETCTBEeHHO paBHbl 0,2 u 0,08 Mob/11. Berancnnte paBHOBECHYIO U HCXOAHYIO
KOHIIEHTpAIUK a30Ta.

4. CocTaBbTE CXEMy, HAIUIINTE 3JEKTPOHHBIC YPaBHEHMUS AIEKTPOIHBIX MIPoIieccoB 1 BraucanTe 3/C ranbBaHNIIECKOTro 3IEMEHTa,
COCTOSIIIIETO U3 CBHHI[OBOM M MarHUEBOH IIACTHH, OMYIICHHBIX B PACTBOPHI CBOUX coJiel ¢ koHneHTparueit CM Pb2+ = CM
Mg2+=0.01 mons/1. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn = -1,18 B.

5. JInst cneayromux ypaBHEHHH 0A00paTh K03 QUITUEHTBI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moiypeakuuit (4,5)

YKaxuTe OKUCIUTENb U BOCCTAHOBUTENb.

Mg + HNO3 Mg(NO3)2 + NH4NO3 + H20

H3AsO3 +Zn + HCl AsH3 +ZnCI2 + H20

NaVO2 + H202 + H2SO4 — HVO3 + Na2S04 + H20

KNO2 + KMnO4 + H2SO4 KNO3 +K2504 + MnSO4 + H20

Cu2S + HNO3— Cu(NO3)2 + H2S0O4 + NO + H20

6. CocTaBbTe D3IECKTPOHHBIC YPABHEHMS IPOIECCOB, IPOHCXOAAMNX HA TPA(UTOBBIX MEKTPOJAX MIPHU IEKTPOIIHM3E PACIIIaBOB U
BosHBIX pacTBopoB NaCl u KOH. Ckosibko TUTPOB (H.y.) T'a3a BBIACIUTCS Ha aHOJE MPU AJIEKTPOJIN3€e THAPOKCUIA Ka-JInsl, €CIH
AJIEKTPOJIU3 MPOBOAUTH B TeueHue 30 muH npu cuie toka 0.5 A?

Bapuant Ne5

1. Vka3zatp Tun cBsi3u B Mosiekynax HCN, SiH4, CO, NO2. Kakue 31eKTpOHbI MPUHUMAIOT Y4aCTHE B 00pa30BaHUM CBA3CH, UMECT
T MeCTO ruOpuau3anus (kakas) u - cBs3b? [lokakuTe HampaBiieHHE MEPEKPBIBAHHS IEKTPOHHBIX 00akoB. KakoBa hopma
MoIeKyn?

2. Vcxons U3 3HAUCHUH CTAHAAPTHBIX TEIUIOT 00pa30BaHMs ¥ a0COIIOTHBIX CTAHJAPTHBIX YHTPOITUI COOTBETCTBYIOIIUX BEIICCTB,
Beraucimte G0298 peakmum, mporekaronier o ypasHernto NH3(r) + HC1(r) = NH4Cl(x). MoxeT 11 3Ta peakiys Ipu
CTaHIAPTHBIX YCIOBUSIX UATH CAMOTIPOU3BOJILHO?

3. Koncranra paBHoBecust romoreHHoi cuctemsl CO(T) + H20(r) «» CO2(1) + H2(r) npu HeKoTOpoil Temnepartype paBHa 1.
BeruncnuTe paBHOBECHBIC KOHIICHTPAIIMU BCEX PEardpyroONIiX BEIIECTB, €CIIH UCXOJHbIC KOHIICHTpanuy paBHbI (Monb/n): [COJucx
=0,10; [H20]ucx = 0,40.

4. CocTaBbTe CXEMY, HAIIMIIUTE dJIEKTPOHHBIE YPAaBHEHUS dJIEKTPOJHBIX TporieccoB U Berancaute D/IC ranbBaHHUECKOTO dJIEMEHTa,
COCTOSIIIETO U3 cepeOpsHBIX 3JEKTPOAOB, onylieHHbIX: nepBsiii: B 0.01 H., a Bropoii B 0.1 H. pactBopsl AgNO3.

E0 Ag+/Ag=+0,8 B.

5. Jlns caenyromux ypaBHEHUH 0x00paTh K03 GUIINCHTHL:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METO/IOM Toypeakiuit (4,5)

YKaXUTe OKHUCIUTENb U BOCCTAHOBHUTEIb.

K2Sn0O3 + Br2 + KOH K2Sn0O4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

Na3AsO3 + K2Cr207 + H2SO4 H3AsO4 +K2S04 + NaSO4 + Cr2(S04)3 + H20

NaVvO02 + H202 + H2SO4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2SO4 — H3PO4 + K2S0O4 + MnSO4 + H20

6. CocTaBbTe€ 3JIEKTPOHHBIE YpPaBHEHHUS MPOLIECCOB, IPOUCXOASIINX HA YIOJBHBIX 3IEKTPOAAX MIPU IIEKTPOJIU3E pacTBOpa
CuCl2. Beruncnute Maccy MeH, BBIIEIUBIICHCS Ha KaTo/Ie, €CIM Ha aHOJIe BRIICTHIOCH 560 M ra3a (H.Y.).

BapuanTt Ne6

1. Yxa3ats tun cBsa3u B monekynax COS, COCI2, CF4, H2Se. Kakue 351eKTpOHBI MPUHAMAIOT yYacTHe B 00pa30BaHUH CBSI3EH,
MMEeT JIM MeCTO ruOpuau3anus (kakast) U - cBs13b? [lokakuTe HampaBIeHUE IePeKPBIBAHUS SIEKTPOHHBIX 001aKkoB. KakoBa gopma
MoJieKyn?

2. YeM MOXHO OOBSICHUTB, YTO IIPH CTAHAAPTHBIX YCIOBHAX HEBO3MOXKHA dK30TepMudeckas peakiust H2(r) + CO2(r) = CO(r) +
H20(x); H=-2,85 xJIx.

3Has TerI0BoM 3P PeKT peakiuu 1 abCOMIOTHBIE CTAHAAPTHBIE YHTPOIIMH COOTBETCTBYIONIMX BelecTB, onpeaenute G0298 atoit
PEaKIIH.

3. Brraucnure KOHCTaHTY paBHOBecus Jursi romoreHHo# cucteMsl CO(T) + H20(r) «» CO2(r) + H2(T) ecn paBHOBEecHE KOH-
LEHTpaLuy pearupyronmx seuiects (Monw/n): [CO]P = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Yemy paBHBI
UCXOJIHbIE KOHLEHTpauuu Boasl 1 CO?

4. CocTaBbTe CXeMy, HAIUIINTE 3JEKTPOHHBIC YPABHEHMUS IEKTPOIHBIX MTPOLIECCOB, M Berauciute DJ]C MexHO-KaMIEBOTO
TaJIbBaHMUYECKOT0 3JieMeHTa, B kotopoM CM Cd2+ = 0.8 monw/m, a CM Cu2+ = 0.01 mons/n. EO Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. s caenyromux ypaBHEHHUH 0100paTh K03 GHUITHCHTHL:

1) METOJIOM 3NIeKTpoHHoro Oananca (1,2,3)

2) METOOM Moiypeakuuil (4,5)




VKa)XuTe OKUCIUTEIb U BOCCTAHOBUTEb.

Zn + (NH4)2Mo0O4 + HC1 MoCI2 + ZnCI2 + NH4C1 + H20

Sn + HNO3 Sn(NO3)2 +N20 + H20

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

H3AsO3 + KMnO4 + H2SO4 H3As04 +K2S04 + MnSO4 + H20

Fe2(S03)3 + HNO3— Fe2(S04)3 + NO + H20

6. CocraBbTe 3JIEKTPOHHBIE YPaBHEHHUS IIPOLIECCOB, IPOUCXOIAIIMX Ha 3IEKTpoJax NpH anekrponuse pactsopa KOH. YUemy paBHa
CHJIa TOKa, eciv B TedueHue 1 4 15 mun 20c Ha aHoae BeIAenmioch 6.4 r raza? CKOJIBKO JIUTPOB ra3a (H.y.) BEIAEITUIIOCH IPH 9TOM Ha
Karoje?

Bapuant Ne7

1. Yxa3zatp Tun cBs3u B Monekynax BiCl3, J2, SiJ4, NF3. Kakue a5ekTpoHbI IPUHUMAIOT y4acTHe B 00pa30BaHUU CBA3EH, UMEET JIH
MecTo rHOpuan3anus (Kakas) U - cBsa3b? [lokaxknTe HalpaBIIeHHE ITEPEKPBIBAHIS JICKTPOHHBIX 00akoB. KakoBa opma monexyn?
2. Peakmus ropeHns areTiieHa et mno ypasHenuro C2H2(r)+5/202(r) = 2C0O2(r) + H20 (k). Beranciure G0298 u S0298.
OOBsICHUTE yMCHBIIIEHHE SHTPOIINHU B PE3yAbTaTe STOH Peakiuu.

3. PaBHOBecue romorenHoi cucrembl 4HCI(r) + O2 > 2H20(r) + 2C12(T) YCTaHOBUIIOCH TIPU CJIEAYIOUINX KOHIICHTPAIMIX
pearupyronux Beniects (Monw/i): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Beraucnure UCXOIHbIC KOHIIEHTPA-
M XJIOPOBOJIOPO/IA M KUCIIOPOJA.

4. Ilotennuan cepedbpsHOro ’exrpona B pactope AgNO3 coctaBun 95% oT 3HaU€HHS €r0 CTaHJAPTHOTO SIEKTPOHHOTO
noteHnuana. Yemy paBHa KOHIGHTpaIus HOHOB Ag+ (Moiw/i). EO Ag+/Ag=+0,8 B.

5. [lna cuenyromux ypaBHEHHH 0x00paTh K03 GHUITHCHTHL:

1) METOAOM 3JIeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIUTENh 1 BOCCTAHOBHUTEIb.

NaVO3 + H2S + HC1 S + VOCI2 + NaCl + H20

K2Sn03 + Br2 + KOH K2SnO4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3As03 + KMnO4 +KOH K3AsO04 +K2MnO4 + H20

AsH3 + KMnO4 + H2S04 H3AsO4 +K25S04 + MnSO4 + H20

6. CocTaBbTe 3JIEKTPOHHBIE YPaBHEHHUSI MPOLIECCOB, IPOUCXOAALINX HA YTOJBHBIX AMEKTPOAAX IIPU AIIEKTPOJIU3E pacTBOpa
Na2S0O4. Beruucnurte Maccy BEIIeCTBA, BRIICIMIONICTOCS Ha KaToje, €Clii Ha aHo e Beiaessiercs 1.12 i rasa (1.y.). Kakas macca
H2S04 o6pasyercst npu 3ToM Bo3je aHoAA?

BapuanTt Ne8

1. YkazaTp Trn cBs3u B Monekynax BeO, KJ, NiBr3, PH3. Kaxue 3:1eKTpOHBI IPHHUMAIOT y9acTHE B 00pa30BaHMUH CBA3EH, MIMeeT I
MecTo Tudpuan3anys (kakas) u - cBa3b? [TokaxknuTe HalpaBlIeHHE IEPEKPLIBAHIS IIEKTPOHHBIX 00nakoB. KaxkoBa ¢opma monexyn?
2. [Ipu nmonyueHun MOJISIPHOI Macchl SKBUBaJIeHTa ruipokcuaa kanbius uz CaO(k) u H20(x) Beigensiercs 32,53 kK TEI0-ThI.
Harmmmure TepMoxuMudeckoe ypaBHEHHE 3TOH PEaKIK M BEIYHCINTE TEIUIOTY 00pa30BaHMs OKCH/IA KaIbIIH.

3. KoncranTa ckopoctu peakuuu pasnoxeHus N2O, nporekaromel no ypaHenuto 2N20 = 2N2 + O2, pasna 5110-4. Ha-
qanbHas KoHUeHTparus N20 paBHa 6,0 Mo/, Beraucinnre HaualbHyI0 CKOPOCTh PEAKIHH U €€ CKOPOCTh, KoTaa pasnoxkurcs 50%
N20.

4. Ilpn Kakoi KOHIICHTpauy HOHOB Zn2+ (B MOJIB/TT) MOTEHIIHAN IIMHKOBOTO 3JekTpona Oynet Ha 0.015 B mensbIme ero cras-
JAPTHOTO 3JeKTpoaHoro noreHnuaia? EQ Zn2+/Zn =-0,76B,

5. JInst cneayromux ypaBHEHHH 0A00paTh K03 PUITHEHTBI:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM IToypeakuui (4,5)

YKaKuTe OKUCIUTENb U BOCCTAHOBUTEb.

MnO2 + KCIO3 + KOH K2MnO4 + KCI + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

SnClI2 + Bi(NO3)3 +KOH K2SnO3 + Bi +KNO3 + KCl1 + H20

H3AsO3 + KMnO4 + H2SO4 H3AsO4 +K2S04 + MnSO4 + H20

K2Cr207 + NO + H2S04 — Cr2(S04)3 + K2S04 + HNO3 + H20

6. OnrHAKOBBIE JTU OYIYT IPOIYKTHI, BEIICIUBIINECS U3 PACTBOPOB Cynb(aTa Kaaus 1 KapOoHaTa KaJus IIPH IPOITyCKaHUH depes
9TU PacTBOPHI AEKTpHUeCcKOro Toka. CocTaBbTe YpaBHEHHUS NMPOIIECCOB.

Bapuant Ne9

1. YkazaTs Tuun cBs3u B Monekynax SiH4, BF3, N20, AlF3. Kakue 31eKTpoHBI IPHHAMAIOT y9acTue B 00pa30BaHUU CBSA3CH, HIMeeT
JM MecTo ruOpuan3aims (Kakas) U - cBsa3b? [lokakuTe HampaBlieHHE NIEPEeKPhIBaHUS JICKTPOHHBIX 00J1akoB. KakoBa opma
MoJteKyin?

2. Peakmus TopeHHsT METHIIOBOTO CIIMPTa BEIpaxaeTcs TepMoxumudeckuM ypasHerneM CH3OH(x) + 3/202(1) = CO2(r) + 2H20
(x); H=? Boruncnure TemnoBoi 3¢ GexT 3TOH peakiyu, eciau U3BECTHO, YTO MOJIsipHas Teruiota napoobpasoBanus CH3OH (k)
paBHa +37,4 /[ x.

3. B romorenHoi razoBoii cucteme A + B «» C + D paBHOBecHe yCTaHOBHIIOCH TIPH KOHIEHTpanusax (Monb/n): [B] = 0,05 u [C] =
0,02. KoncranTa paBHOBecus cucteMbl pasaa 0,04. BeraucinTe ucxonHble KOHIEHTPALUH BenlecTB A u B.

4. MapraHIIeBbIi 3JIEKTPOJ] B PACTBOPE €ro coJii uMeeT moteHnuan —1.23 B. Beruuciaute KOHIEHTpano HOHOB Mn2+ (Mosnb/i). EO
Mn2+/Mn = -1,18 B.

5. Jlns caenyromux ypaBHEHUH 0x00paTh K03 GUIINCHTHL:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)




2) METOAOM Moypeakuuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEIIb.

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

K2Cr207 + H3PO3 + H2S04 — Cr2(S04)3 + H3PO4 + K2S04 + H20
K2S + KMnO4 + H2S0O4 — S + K2S0O4 + MnSO4 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocTaBbTe CXEMY 3JIEKTPOIH3A!

a) B paciuiaBe u pactBope KBr, B) B pactBope NiSO4 ¢ HuKeIEeBbIM aHOIOM.

Bapuant Nel0

1. Yxa3zatp Tun cBs3u B Mosiekynax CCl4, CO2, NO, CS2. Kakue 31eKTpoHbl IPUHUMAIOT ydacTHe B 00pa30BaHUU CBSI3EH, UMEET JIU
MecTo rHOpuan3anus (Kakas) U - cBsa3b? [lokaxknTe HalpaBIIeHHE ITEPEKPBIBAHIS JICKTPOHHBIX 00akoB. KakoBa opma monexyn?
2. Brraucnure, CKOIBKO TEIIOTHI BRIICTHUTCS IPH cropadnd 165 i (H.y.) anermnena C2H2, eciu mpoyKTaMu CTOPaHUS SBIA-FOTCS
JUOKCHJ] yrIepoaa U mapsl BOABI?

3. B romorenHoi cucteme A + 2B <> C paBHOBECHBIE KOHIIEHTPALIUU pearupyronux ra3os (Mone/n): [A] = 0,06; [B] =0,12; [C] =
0,216. Beruucnure KOHCTaHTY paBHOBECHS CUCTEMBI M MICXO/IHbIE KOHILIEHTpalny BemmecTB A u B.

4. Harmummte ypaBHEHHUS JIEKTPOAHBIX peakiuid i Beraucaute D/IC rampBannueckux nap: a) Zn/Zn2+|| Pb2+/ Pb, ecnmu CM Zn2+ =
0.1, CM Pb2+=0.01,

6) Ni/Ni2+|| Pd2+/Pd, ecmu CM Ni+ = 40110-2, CM Pb2+ = 50110-3.

EO0 Zn/Zn2+=-0.76 B

EO Ni2+/Ni=-0.25B

EO Pd2+/Pd =+0.99 B

EO Pb2+/Pb=-0.127 B

5. Jlns caenyromux ypaBHEHUH 0x00paTh K03 HUIINCHTHI:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METOJIOM ToJypeakiuit (4,5)

YKaXUTe OKHUCIUTENb 1 BOCCTAHOBHUTEIb.

KMnO4 + Na2S0O3 + KOH — K2MnO4 + Na2S04 + H20

K2Cr207 + HC1 — CI2+CrC13 + KCI + H20

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

FeSO4 + KCIO3 + H2S0O4 — Fe2(S04)3 + KCI + H20

6. CocTaBbTe CXEMY 3JIEKTPOJIH3A:

a) B pacruiaBe NaBr 0) B pactBope CuSO4 ¢ pacTBOPUMBIM aHOJIOM.

Bapuant Nell

1. Yxa3zatp Tun cBs3u B Monekynax BeF2, CO2, NO2, NF3. Kakue >1eKTpoHbI IPUHUMAIOT Y9acTHe B 00pa30oBaHUM CBsA3EH, UMEET
T MecTo rHOpuan3amms (Kakas) U - cBsa3b? [lokaknTe HanpaBlieHHE TEPEeKPhIBaHUS JICKTPOHHBIX 00J1akoB. Kakosa opma
MoJIeKyin?

2. TennoBo# 3¢h(eKT peakIuu cropaHus KUAKOTro OeH301a ¢ 00pa3oBaHUEM IIApOB BOJBI U TUOKCHA yriaepoaa paseH -3135,58
k/x. CocTaBbTe TEPMOXMMHUYECKOE YPABHEHUE STOW PEaKI[MK U BBl MHCIUTE TEIUIOTY oOpazoBanust COHO6(x).

3. B romorenHnoii cucreme CO+C12COCI2 paBHOBeCHBIE KOHIICHTPAIIMH pearnpyomux semects (Mons/m): [CO] = 0,2; [C12] =
0,3; [COCI2] = 1,2. Beruncinurte KOHCTaHTY PaBHOBECHUsI CHCTEMBI B ucxonHble KoHeHTpanuu C12 u CO.

4. Berancnute D/1C KOHIEHTPAIMOHHOTO 3JIEMEHTA, COCTOSIIEr0 U3 LIMHKOBBIX dJIEKTPOIOB, OMYIIEHHBIX B PACTBOPHI Cyib-(haTa
UHKa ¢ KoHIeHTpanusamu 2 110-2 mone/n u 3,250110-3 mob/m.

5. Jlna cuenyromux ypaBHEHHH 0x00paTh K03 GHUIIHCHTHL:

1) METOAOM 3JeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuui (4,5)

VKaKUTE OKHCIUTETh U BOCCTAHOBUTEIb.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2SO4 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20

KMnO4 + KNO2 + H2S04 — MnS0O4 + KNO3 + K2S04 + H20

H3AsO3 + KMnO4 + H2SO4 H3As04 +K2S04 + MnSO4 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocTaBbTe CXeMY 3JICKTPOJIHM3A:

a) B pacruiaBe BaCl2 6) B pactBope BaCl2 ¢ yrombHBIME 3JIEKTpOIaMH.

Bapuant Nel2

1. Yka3zatp Tun cBsizu B Mosiekynax AlCI3, BeCl2, NO, CO2. Kakue 35eKTpOHbI MPUHUMAIOT Y9aCcTHE B 00pa30BaHUU CBS3CH, HMEET
T MeCTO ruOpuau3anys (kakas) u - cBs3b? [lokaxkuTe HampaBiieHHE MEPEKPIBAHHS IEKTPOHHBIX 00sakoB. KakoBa hopma
MoJIeKyn?

2. BpluucnuTe KOJIUUECTBO TEIUIOThI, KOTOPOE BBIAECIUTCS IIPU BOoccTaHOBIEHUH Fe203 MeTananyeckiuM altoMUHUEM, eCIi ObLIO
nosydeHo 335,1 r xenesa.

3. Peaknusa uzer no ypasaenuto H2 + 12 = 2HI. KoncranTa ckopocTH 3TOi peakuuu Ipu HEKOTOpoH Temmeparype pasHa 0,16.
HcxonHble KOHLIEHTpALMY pearupyomux semects (Monbs/n): [H2] = 0,04; [12] = 0,05. Beruucanre Ha4aabHYIO CKOPOCTh PEaKIU U




ee ckopocts npu [H2] = 0,03 moms/11.

4. Ilpu KaKo# KOHIICHTPAUX HOHOB MeH (+2) TOTEHIMANl MEHOTO 3JICKTPOIa PaBEH CTAHAAPTHOMY HOTECHIIMATY BOJOPOA-HOTO
anekxtpona. EO Cu2+/Cu = +0,34 B.

5. Jlns caenyromux ypaBHEHUH T0x00paTh K03 GHUIINCHTHL:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METOIOM Tonypeakiuit (4,5)

YKaXuTe OKHUCIUTENb U BOCCTAHOBHUTEb.

Zn + (NH4)2MoO4 + HCl MoCl2 + ZnCI2 + NH4C1 + H20

Sn + HNO3 Sn(NO3)2 + N20 + H20

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2504 + J2 + H20

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocTaBbTe CXEMY 3JIEKTPOIJIHU3A:

a) B pacrutaBe NaBr 0) B pactBope NaBr ¢ yroibHbIMU ¥ METHBIMHA 3JIEKTPOIAMH.

BapuanTt Nel3

1. Vka3zatp Tun cBs3u B Moniekynax BeO, CO, NO, NF3. Kakue 21eKTpoHbl IPUHUMAIOT ydacTHe B 00pa3oBaHHUU CBSI3CH, UMe-eT JIH
MecTo Tudpuan3anys (kakas) U - cBa3b? [lokaxknTe HaIIpaBIIeHHUE IIEPEKPHIBAHIS JIEKTPOHHBIX 00akoB. Kakosa ¢opma monexyn?
2. I'azoo6pa3zubiit aTruoBbI ciupT C2HSOH MokHO monyduTs pu B3aumozerictun stiwiiena C2H2(r) u BoasHeix napos. Ha-
MHUIIATE TEPMOXUMUYECKOE YPaBHEHHE STOH PeaKIiu, PeABAPUTEIEHO BEIYUCIHB €€ TSIUIOBOM 3P (EKT.

3. Peaknus uzet o ypasaenuto N2 + 3H2 = 2NH3. KonneHTpaiun y9acTBYIOIIKX B Hell BemecTs (Mob/n):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Beruncnure KOHIEHTPAIMIO BOAOPOAa 1 aMMuaka, ipu [N2] = 0,5 monb/m.

4. Kako# 1oyKHa ObITh KOHIICHTPALHS COJIM IMHKA B PACTBOPE, YTOOBI SJIEMEHT

(-) Mg|Mg2+ || Zn2+ | Zn (+) mpu C Mg2+=1 momns/n gaBan /IC 1.60 B?

EO0 Zn/Zn2+=-0.76 B

E0 Mg2+/Mg=-2.37B

5. JInst cneayromux ypaBHEHHH 0A00paTh K03 QUITUEHTBI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moypeakuuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEIIb.

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

PbS + HNO3 — S + Pb(NO3)2 + NO + H20

P+ HNO3 + H20 — H3PO4 + NO

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20

H3AsO3 + KMnO4 + H2SO4 H3As04 +K2S504 + MnSO4 + H20

6. CocTaBbTe CXEMY 3JIEKTPOIH3A!

a) B paciuiaBe u B pactBope SrCl2 ¢ HepacTBOPUMBIMHU JICKTPOIAMH

0) B pactBope NiSO4 ¢ pacTBOPHMBIM aHOIOM.

Bapuant Nel4
1. Yka3zatp Tun cBsizu B Monekyinax LiH, NH3, H20, HF. Kakue a51eKTpoHbI IPHHAMAIOT y9acTHE B 00pa30BaHUU CBSA3CH, MMEET JIH
MecTo THOpuan3anys (kakas) u - cBa3b? [lokaxknTe HalIpaBIIeHHE ITEPEKPHIBAHI JIEKTPOHHBIX 00akoB. Kakosa ¢opma monexymn?

2. Beruncnure G0298 11 cnemyronux peaxkiui:

a)2NaF(x) + ClI2(r) = 2NaCl(k) + F2(1), 6) PbO2(x) + 2Zn(x) = Pb(x) + 2ZnO(x)

MOXHO 1 TTOITy9UTh (TOp IO peakuu (a) 1 BoccTaHOBUTH PbO2 muaKoM 110 peakiun (0).

3. Peaknus uzet no ypasaenuto N2 + O2 = 2NO. KoHIeHTpalul HCXOAHBIX BELUIECTB 10 Havaia peakuuu Opuu [N2] = 0,049
MoJi/i1, [02] = 0,01 Mos/11. BeIMucInTe KOHIICHTPAIUIO 3TUX BelecTs, koraa [NO] = 0,005 Moss/J1.

4. Ilpn kakoi KOHIIEHTpanuy HoHOB Fe2+ amekTpoaHeIil moTeHnnan xenes3a paseH Hymo. EQ Fe2+/Fe = -0,44 B.
5. Jlns caemyromux ypaBHEHUH T0100paTh K03 GHUIIUCHTH:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuit (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTEIb.

Ca+ HNO3 Ca(NO3)2 + NH4NO3 + H20

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

K2S + KMnO4 + H2S04 — S + K2SO4 + MnSO4 + H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTe CXEMY 3JIEKTPOJIHU3A:

a) B pacrutae Ca(OH)2

6) B pactBope Ca(OH)2 u NiCl2 ¢ HepacTBOPUMBIMH AJIEKTPOAAMHU

B) B pactBope Cd(NO3)2 ¢ pacTBOPUMBIM aHOIOM.

5.3. KpuTtepuu BbICTaBJIeHUs] OLEHKH CTYIeHTY

OrmeHka «5» (OTIMYHO) CTABUTCA €CIH: TIOJTHO PACKPBITO COAECp KaHUEe MaTepralia OHMiIeTa: HCUSpPIBIBAIONINE U apTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHI B OMJIETE; MaTepHal U3JI0XKEH IPaMOTHO, B OIIPE/IC/ICHHOM JIOTHYECKOMH I10C/IeI0BaTEILHOCTH, He TPeOyeT




JIOTIOJTHUTEJIBHBIX MOSICHEHNH, TOYHO HCIONb3yeTCs TEPMUHOIIOTHS; IEMOHCTPUPYIOTCS IITyOOKHEe 3HAHUS UCIUILUINHEI (MOIYA);
JlaHbl 000CHOBAHHBIE OTBETHI HA JIOMOJIHUTEIBHBIE BOIIPOCHL.
Orenka «4» (XOpOIIO) CTABUTCS, €CITH: OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI B OMIIETE M3JIAraloTcsl CHCTEMATH3UPOBAHO U
MOCJICI0BATENBHO; AEMOHCTPUPYETCS YMEHHE aHATH3HPOBATh MaTePHAII, OHAKO HE BCE BEIBOABI HOCST apTyMEHTHPOBAHHBIN 1
JIOKa3aTeNbHBIA XapaKkTep, B U3JI0KEHUHU JOMYILEHbI HeOoblIe Ipo0enbl (HETOUHOCTH), HE HCKAa3HUBILINE COEPKAHUE OTBETA,;
MaTepHall H3JaraeTcs yBepeHHO, B OCHOBHOM IIPABHIIBHO JIaHbI BCE OINPEICNICHNS M IOHATHS; IPH OTBETE Ha JIOIOIHUTENIbHbIC
BOITPOCHI TIOJTHBIE OTBETHI JAHBI TOJIBKO IIPH MOMOIIN HABOAAIINX BOIIPOCOB.
OrmeHka «3» (yIOBIETBOPUTENIHFHO) CTABUTCS, €CIH: HEMOTHO MIIM HETOCIeJ0BAaTENbHO PACKPBITO COJep KaHUe MaTepHana, Ho
NOKa3aHo ofliee TOHUMAaHNE BONPOCa ¥ IPOAEMOHCTPUPOBAHbI YMEHUSI, JOCTATOYHBIE IS JABHEHIIIET0 YCBOCHHS MaTeprala;
MMEJHCH 3aTPYAHCHNS HIIH JOIYIIEHBI OIIIOKH B ONPEICIICHUH ITOHATHH, HCTIOIF30BAaHUH TEPMHIHOJIOTHH, UCIIPABICHHBIE TTOCTIC
3aMEUaHMI IPENOoAaBaTeNs; IIPH HETIOITHOM 3HAHUH TEOPETUIECKOr0 MaTepralla BEIIBIEHA HEIOCTATOYHAs C(HOPMUPOBAHHOCTh
KOMIIETEHIINH, YMEHUI M HaBBIKOB, CTYICHT HE MOXKET IPUMEHHUTH TEOPUIO B HOBOM CHTYAIUH.
Ouenka «2» (HeyIOBIETBOPUTEIBLHO) CTABUTCS, €CIIN: HE PACKPBITO OCHOBHOE COZIEp)KaHNE yUeOHOro MaTepHaa; 00HapyXeHO
HEe3HaHHE WM HETIOHUMaHHe O0JbIel MTH HanOouree BaXKHOH JacTH y9eOHOT0 MaTepraia; JOMYIIeHBI OIIMOKY B OTIpeIeICHUHN
HOHSATHUH, TP UCTIONH30BaHUU TEPMHUHOJIOTHH, KOTOPbIE HE HCIPABIICHBI IIOCJIE HECKONBKUX 3aMEYaHUH IperoiaBaTtels; HapyIIeHa
JIOTHKA B U3JIOXKEHUU MaTepralla, HeT HeOOXOAUMBIX 000OIEHUH 1 BHIBOJIOB; HEJIOCTATOYHO C(OOPMHUPOBAHBI HABBIKH TUCEMEHHOM
peun; paboTa ABJISIETCS ITaruaToM APYrux pabot 6onee yem Ha 90%.

5.4. ®opma npoMe:KYTOUHOM aTTecTALMU

HpOMe}KyTO‘IHaﬂ aTTeCTalus 1Mo pe3yjbTaTaM CEMECTpa Mo JUCHUINIMHE IPOXOJUT B (bOpMC OK3aMcCHa.

KoHTpoib 3a ycBOGHHEM TEOPETHIECKUX 3HAHUH U MPAKTHIECKUX HABBIKOB (TEKYIINI KOHTPOJIb) OCYIIECTBISIETCS
IpernoaaBaTeNIiMU IPH MPOBEpKe YMEHHs aHATU3UPOBATh HAyYHbIE TEOPHUHU, apIYMEHTUPOBAHO OTCTaUBATh CBOIO TOUKY 3PEHHUS; B
XOJIe PEIICHUSI IPAKTHUYECKHUX 3alaHNi, CHTyallHOHHBIX 3a/]a4, IPX 3allUTe JOKJIAJI0B Ha IIPAKTHUECKUX 3aHIATHAX, 1e0aToB,
HPOBEPKE CAMOCTOSTENILHON pabOThI CTYICHTA.

DOoHJT OLICHOYHBIX CPEACTB Pa3pabOTaH U YTBEPKCH MPOTOKOIOM 3acefaHus Kadeapsl.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHHME JUCIUIIJIMHBI (MO YJIS)

6.1. Pekomenayemas JurepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBo, Tox
JI1.1 |Bocrtpukosa, H.M. Xumus : yae6Hoe mocooue / H.M. Boctpuxkosa, I'.A. Koponepa Kpacuosipck : COVY, 2016. -
[DnexTponnsIit pecypc]: Pexum goctymna 136 c., 2016
URL: http://biblioclub.ru/index.php?page=book&id=497755
JI1.2 | Mapmankus, M.®. Xumus : yaeoHoe nocodue / M.®@. Mapmankun, U.C. I'puropsie, | CraBponons : CKOY, 2015. -
J.H. Kopanes [OnekTpoHHsIil pecypc]: Pexxum nocrtyna 228 c., 2015
URL: http://biblioclub.ru/index.php?page=book&id=457440
JI1.3 | KyBmmnkoBa A./Jl. Xumust: http://109.195.167.114/pub/mr/_himia.pdf CTYV Ps3ans, 2018
6.1.2. lono/THUTEILHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTEIN 3ariaBue W3narenscTBO, TON
JI2.1 |Jlyneiixo, T.I'. Beenenue B 06myro xumuto : yaebnuk / T.I'. JIymetiko : Pexum W3znarensctBo FOxHOTO
noctyna URL: http://biblioclub.ru/index.php? (benepaabHOro YHUBEPCUTETA,
page=book&id=241121 2010.-232¢., 2010
6.1.3. MeTtonuyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, oz
JI3.1 | KyBmmnkoBa A.Jl. XHUMHST; METOTMYECKUE YKA3aHUS AJIs1 BBITIOJTHEHUS CoBp. TEXH. yHUBEP-T. —
nabopaTopHBIX paboT [DNeKTpoHHBIH pecypc]: Pexxnm goctyma: Psizansb, 2018. —64 c. , 2018
http://109.195.167.114/pub/mr/_himia LR.pdf
JI3.2 | JlunatoB A.E. MeTtoandeckue yKazaHHs [0 CaMOCTOSITeNIbHOI padoTte CoBp. TeX. yHUBEDP-T. PsI3aHb,
CTYIIEHTOB U IOATOTOBKE K CEMUHAPCKUM 3aHATHAM 2021
[OnextponnsIii pecypc]: Pexxum goctyna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf

6.2. [lepeuyennb pecypcoB HH(POPMALIMOHHO-TETIeKOMMYHUKAIIMOHHOI ceTH ""MHTepHeT"

31 | DnexTpoHHO-6MOIHOTEUHAs cucTeMa Y HUBepCcUTeTcKas OubanoTexa oHIaiH"

6.3.1 Ilepeyenb NporpaMMHOro odecrneveHust

6.3.1.1 | JIunensuonnoe I1O

63.1.2(1. MS Office 2007. H/mum. 412127472 22.05.2010r.
6.3.1.3|2. Windows XP, Autodesk AutoCAD

6.3.1.4

6.3.1.5 | CBobGogHO pacnpoctpansiemoe 110

63.1.6(1. Oducnoe npunoxenue Libre Office;

6.3.1.7]2. Apxusatop 7-zip;




6.3.1.8 3. Bpaysep nzobpaxenuii Fast Stone Image Viewer;

6.3.1.9 4. PDFpunep Foxit Reader;

6.3.1.1]5. Menna npourpeBatens VL Cmediaplayer;
0

6.3.1.1]6. Bpaysep Google Chrom, FireFox;
1

6.3.1.1]7. IIporpamma s padotsl ¢ rpadukoit XnView;
2

6.3.1.1(8. 3BykoBo#t pemaktop Audacity;
3

6.3.1.119. Mathcad Express
4

6.3.1.1
5

6.3.2 Ilepeuyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | CnpaBo4HO — npaBoBas cuctema «l apanr»

6.3.2.2 | 1. www.http://biblioclub.ru/ - DnexTpoHHO-0MONMMOTEUHAs ccTeMa 'Y HUBepCUTETCKass OMONIMoTeKa OHIaiH";

6.3.2.3 | 2. www.elibrary.ru — HayuHas 3JI€KTpOHHas OUOIHOTEKA,;

6.3.2.4 | 3. www.openedu.ru - «HarroransHast IuaTopMa OTKPEITOrO 00pa30BaHI»;

6.3.2.5 | 4. https://uisrussia.msu.ru - YHUBepcHTETCKAsT MHPOPMAITOHHAS cucTeMa «Poccusy.

6.3.2.6 | IIpodeccruonanbHbie 0a3bl TaHHBIX:

6.3.2.7| http://www.tehlit.ru/ TexJIut OndIHOTEKA

6.3.2.8 | http://economy.gov.ru/minec/about/systems/infosystems/ ba3a nanuasix Munskonompasputus PO «HpopManoHHbIe
cucteMsl MuHuctepcTsa B cetd HTEpHET»

6.3.2.9 | raai.org — Poccuiickas Accoruanus HCKYCCTBEHHOTO HHTEIUIEKTa

6.3.2.1 | http://www.raasn.ru/index.php Poccuiickas akagemus apXuTeKTypsl U cTpouTenbHbeIx Hayk (PAACH)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIA)

7.11390048, r. Psa3ans, yn. HoBocenos, a. 35 "A", ayn.103, Jlabopatopust xumuueckoil Texnonoruu, O6opynoBanue:
(hoTO31eKTpOKONIOpUMETP; crieKTpoMeTp MYM-2, nmonspumerp, pedpakromerp, pHMeTpbl, XxpomMaTorpad, ClieKTpOMETpPBI
K®K-2 nu KOK-3, YO criekrpomerp OI14, 3:mekTpoHHBII MEKpocKoT, odpyaoBanue st TCX, 3BanopaTop pOTOPHBIH,
Ha0Op XMUM. MOCY/BI, IITATUBHI U TIP.

7.21390048, r. Ps3ans, yn. HoBocenos, a. 35 "A", ayn. 204, Jlabopatopus BUpTyansHBIX paboT, Bupryansusie 1a6.padoTsr: ITo
Kypcy: Xumust (o6mast xumust) 1. OKHCITUTENbHO — BOCCTAaHOBUTENbHBIE peakuuu 2. Dnektponu3 3. ['unponus coneii 4.
l"anbBannyeckuii anemenT 5. Xumudeckoe papHoBecue 6. [lomydyenue u cBolictBa kapOOHOBBIX kKucioT 7. Kuneruka
XUMHYECKHX mporeccoB 8. KommekcHsle coeauHeHns 9. Penmenne sKkcIiepuMeHTaNbHBIX 33/1a4 110 Paclo3HaBaHHUIO
HEOPraHNYECKHUX BEIIECTB

7.3 1390048, r. Ps3ans, yn. HoBocenos, x. 35 "A", ayn.102,Menua-Aynuropus, 000pynoBaHHAS MyTETHMEIAHHBIM
obopynoBanueM: kommeiotep Pentium-IV ¢ DVD-RW, IIpoektop

7.41390048, r. Psa3ansb, yn. HoBocenos, a. 35 "A", ayn.117,[lomemmenne st caMOCTOSTEIbHOM pabOThI

obyuaromuxcs. OdopynoBanue: pabodee mecto: Pentium IV-2I'6 — 4 . CepBepsl — 2 mit; [IpHHTEpHI-CKaHEPHI-KOUPHL:
M®V HP 125 — 1mt; Canon -2520 (A3) — lmt; Canon -2318 (A3) — 1mT; Ckanep (A3) Mystec — 1 mt; LBeTHOM
npunTtep Canon J 1411; Kommiext nepudepnitHOro MynsTHMeIHITHOTO 000pynoBaHus. [TonkiroueHne Kk CKOPOCTHOMY
WurepHery.

8. METOAUYECKHUE MATEPHUAJIBI 1JIS1 OBYYJAIOLIIUXCHA IO OCBOEHHUIO JUCITUIIJIMHBI (MO A YJISA)

I'moccapuii

AHanuTHYeCKask XUMHUS — HayKa O METOJax OIPEIeSICHUS COCTaBa BEIIECTBA, MOJPa3/ICIIeTCs] HA KaUeCTBCHHBIN aHAIN3,
HAaIleTICHHBIH Ha OTPE/ICIIeHNe TOTO, YTO MIIM KaKUe BEIIeCTBa, B Kakoi (hopMe HaXOIUTCS B 00pasiie, U KOJTMUECTBEHHBIN aHAIN3,
HAaIleTICHHBIH Ha OTpEIeIeHUe TOT0, CKOJIBKO JAHHOTO BEIIECTBa (2JIEMEHTOB, MOHOB, MOJIEKYIISIPHBIX ()OPM U JIP.) HAXOIHUTCS B
obpasiie.

AToMHas Macca abCOJIIOTHAsE — Macca OJTHOTO aTOMa XUMHUYECKOT0 dJIeMeHTa (BhIpakKeHHasl B KT WIIH T), OpeiessieMas METOIOM
MacCCIEeKTPOMEeTprH. 3HaYeHUs1 a0COTIOTHBIX aTOMHBIX MaCcC Ype3BBIYaiiHO MaJbl M HEYAOOHBI JJIs1 HETTOCPEICTBEHHOTO
ucnonb3oBanus (ot 1-10-27 no 1-10-25 kr), mo3TOMY BMECTO HUX MCHOJB3YIOTCS OTHOCUTEbHbBIE AaTOMHBIE MAacChl. AGCOIIOTHYIO
Maccy aToMa MOKHO BBIYHCITUTE IIEPEMHOKEHHEM OTHOCHTEIFHOW aTOMHOM MacChl M aTOMHOM €IMHHUIIBI MACCHI, KOTOpasi paBHA
1,66-10-24 kr.

ATOMHas Macca OTHOCUTENbHAs — YHCIIO, MOKA3bIBAIOIIEe BO CKOJIBKO Pa3 Macca OJHOTO aToMa JaHHOTO diieMeHTa Oombime 1/12
yacTu Maccel atoMa u3orona yriepoaa—12 (12C). OTHOCUTeNbHBIE AaTOMHBIE MAacChl 3JIEMEHTOB YKa3aHbl B [leproaudeckoi




CHCTeMe, IPU 3TOM ISl OONBIINHCTBA IEMEHTOB YKa3aHbI CpeAHeapu(hMEeTHUECKHE 3HAYCHUSI OTHOCUTEIIBHBIX aTOMHBIX Mace JUIs
HPHPOIHOM CMECH M30TOIIOB ATHX HJIEMEHTOB; €IMHULIA H3MEPEHHS — AaTOMHAsI €MHMIIA MAacChl — OOBIYHO HE YKa3bIBACTCS I
yKa3bIBaeTCs B CKOOKAX (a.e.M.).

ATOMHBII HOMED — IIOPSIKOBBII HOMEp 271eMeHTa B Ilepuoandeckoit cucteMe. EMy paBHBI: II0JIOKUTEIbHBI 3apsj SApa aToMa,
YHCJIO IPOTOHOB B P aTOMa M YUCIIO 3JIEKTPOHOB B 3JIEKTPOHHON 000JI04Ke aTOMa.

BanenTHocts (0T naT. Valentia cuia) — cmocoOHOCTh aTOMa MPUCOEANHATD HIIM 3aMEIaTh ONPENEICHHOE YHCIIO APYruX aTOMOB HIIH
ATOMHBIX TPYIII ¢ 00pa30BaHHEM XMMHUYECKOH CBs3H. CyliecTByeT HECKOIBKO BH/IOB BAJICHTHOCTH, HalIpUMEp, CTEXHOMETpHIECKast
— YHCIIO SKBUBAJICHTOB, KOTOPOE MOXKET K cebe MPUCOeANHNUTD JaHHBII aTOM, 3JEKTPOHHAS — YHUCII0 XUMHUYECKUX CBS3eH,
00pa3yeMbIX JaHHBIM aTOMOM. 3HaUEHUs ITHUX ABYX BAJICHTHOCTEH MOTYT He COBNaAaTh: B epokcuae Bogopoga H-O-O-H
CTEXHOMETPHYECKas BAICHTHOCTD KHCIOPO/Ia paBHA eANHHMIIE, a IEKTPOHHAS — IBYM. CyIIecTByeT TakKe KOOpIHHAIMOHHAS
(cTpykTypHAs) BaJIGHTHOCTb, KOTOpast ONpEAEIIeTCs YUCIOM COCEAHNX aToMOB. KolmuecTBeHHOI Mepoi BaJICHTHOCTH aTOMa
9JeMeHTa D MOXKET CIY)KUTh YHCIIO aTOMOB BOJOPOAa (BaJIEHTHOCTb IO BOJOPOY) WIIM KUCIIOPOJa (BAJIEHTHOCTh 10 KUCIOPOY),
KOTOpBIe D mpucoeauHseT, 00pasys ruapus DHx i okcng InOm. EcTb 3neMeHTsl, KOTpble UMEIOT TOCTOSHHYIO BAJICHTHOCTB!
omnoBaieHtHol H, Li, Na, K, Rb, Cs; nByxBanentasl Be, Mg, Ca, Sr, Ba; tpexBasienTHbI B, Al. B pa3nudHbIX COSTUHEHUSIX aTOMBI
OJIHOTO ¥ TOTO K€ JIIEMEHTa MOTYT IPOSABIIATh PA3IMYHbIEC BAJICHTHOCTH (TIepeMEHHas BaJICHTHOCTh): TaK, Cepa JIByXBaJICHTHA B
H2S u CuS, uerbipexBanientHa B SO2 u SF4, mectuBanentHa B SO3 u SF6. B pamkax 371eKTpOHHON T€OPUH XMMHUYECKOH CBSI3U
BJICHTHOCTB aTOMa OTIPEIeIsIeTCS YUCIIOM er0 HEeCTIapEHHBIX IEKTPOHOB B OCHOBHOM HJIM BO30YKIEHHOM COCTOSIHUH,
YJaCTBYIOIIMX B 00Pa30BaHUM OOIIHX 3IEKTPOHHBIX Iap C MEKTPOHAMH IPYTUX aTOMOB.

BemectBo(a) — pusndeckas cydcTaHuus co criequpUIecKuM XUMMUYECKUM coCTaBOM. KakioMy BelecTBy MpUCYIL HAOOp CBOMCTB
— 00BEKTUBHBIX XapaKTEePUCTUK (INIOTHOCTh, TEMIIEpaTypa ILIaBICHHUS, TEMIIEpaTypa KUIICHNUS, TEPMOIUHAMUYECKUE
XapaKTEePUCTHUKH, ITApaMeTPhbl KPUCTAUIMYECKOH CTPYKTYPHI), KOTOPHIE ONPEASIAIOT HHANBHYaIbHOCTh KOHKPETHOTO BEIIECTBA
TEM CaMBbIM MO3BOJIIOT OTJIMYUTH €T0 OT BCEX JIPYrUX BelecTB. BemecTBa ObIBAIOT MPOCTHIE (COCTOSAT U3 aTOMOB OJHOTO
XMMHUYECKOT0 3JIEMEHTA U HE MOTYT OBbITh Pa3JIOKEHBI Ha APYTHE BELIECTBA B YCIOBUAX XUMHUYECKUX peaKluii), CIOKHbIE
(XUMHYeCKHe COeTMHEHS, COCTOSIINE U3 aTOMOB HECKOJIBKHX HIEMEHTORB), HEOPTraHNIECKHE (HE HMEIOT XapaKTepHOTO IS
OPTaHWYECKUX BEIIECTB YIIEPOLHOTO CKEJIETa, He COJAEepPKaT YIiIeposa, KpoMe KapOHuIoB, IIHAaHU0B, KapOOHATOB, OKCHJIOB
yriepojia ¥ HEKOTOPBIX APYTUX COeTUHEHHH, KOTOPBIE TPAAUIIMOHHO OTHOCAT K HEOPraHHMUYECKUM ), OpraHHueckue (K1acc
COCJIMHEHUM, B COCTaB KOTOPBIX BXOJUT yIIepo/, 3a HCKIIOYEHHEM KapOuJI0B, yroJIbHOM KUCIOThI, KApOOHATOB, OKCHJIOB yriepoia
¥ INaHUJIOB), IPUPOIHEIE BemecTBa (cM. MuHepasr).

Bonopoanas cBs13p — popma acconmanuy Mexkay 3IeKTPOOTPHUIIATEIFHBIM aTOMOM U aTOMOM Bo0poja H, cBA3aHHBIM KOBAJICHTHO C
JpPYTUM 3JIeKTPOOTPULIATENBHBIM aTOMOM. B kauecTBe 51eKTpOOTpULIaTeNbHBIX aTOMOB MOTyT BbicTynaTh N, O unu F. Hacto
BOJIOPOJTHYIO CBSI3b PACCMATPHBAIOT KaK 3JICKTPOCTATHUECKOE B3aUMO/ICIHCTBHE, YCIIICHHOE HEOOIBIINM pa3MepoM BOJIOPO/Ia,
KOTOpoe obecrednBaeT OJIM30CTh B3aNMOICHCTBYIOIINX AUTIONICH. DHEprHs BOJOPOIHOH CBSA3YM 3HAUUTENEHO MEHBIIE YHEPTHH
00OBIYHOM KOBaIeHTHOH cBsA3M (He npeBbitiaeT 40 k/[>k/MOJIb), 0JHAKO ATOM YHEPTUHU TOCTATOUHO, YTOOBI BBI3BAThH ACCOLUAIINIO
MOJIEKYI, T.€. UX 00bEJUHEHNE B AUMEPBI MM TOIMMeEpPHl. BoJopoiHas CBs3b CI>)KUT IPUYNHON aHOMAJIBHO BBICOKHX TEMIIEPATYP
TUTABJICHHS M KUIIEHHUS TaKHUX BEIECTB, Kak (TOpOBOIOPO, BOIA, aMMHAK.

JIBoifHas CBA3b — KOBAJICHTHASI XUMUYECKasl CBS3b, O0YCIOBICHHAS JBYMS OOIIMMH JIEKTPOHHBIMU MapaMH.

3aps/(bl) — CBOHCTBO HEKOTOPBIX ANIEMEHTAPHBIX YaCTUI] U MOHOB. HauMeHbIINM 3apsoM SBIISETCS 3apsi 21€KTPOHA, PaBHbII
1,6-10-22 K1, eMy nprCBOeH 3HaK «MHHYC». Takoi sxe 3apsii, HO IPOTHBOIIOJIOKHEIH 110 3HAKY (KIUTIOCY), IMEET IIPOTOH. 3apsi bl
MOHOB PaBHBI WM KpaTHBI HanMeHbImM 3apsinam: H+, Ca2+, Cl-, SO42—u 1.1

HonHas cBsi3b — NPOYHAs XUMUYECKas CBsI3b, 00pa3yromasicsi MeXy aToMaMu ¢ O0NbLION pazHOCThIO (>1,7 mo mikaine [Tonuura)
EKTPOOTPULIATEIIBHOCTEH, TIPH KOTOPOIT 001I1ast 3JIEKTPOHHAs I1apa MOJHOCTBIO TIEPEXOANT K aTOMY ¢ OOJIbIIeH
3JIEKTPOOTPULIATENIBHOCTBIO, HanpumMep, coeanHenne CsF, B KoTopoM «cternenb HOHHOCTHY» cocTaBisieT 97 %. XapakTepHbIM
CBOMCTBOM ITOJJOOHBIX COSAWHEHUH ABIIAETCS XOPOIIast PACTBOPHMOCTD U SIEKTPOIUTHUYECKAs TUCCOLUALUS B IOJISIPHBIX
pacTBOPUTENSAX.

KucnotHoe 4nciio — BeHM4YIHA, XapaKTepH3YIOLIast COIepKaHUe KUCIOT B HEKOTOPBIX TEXHHUECKHUX U MPUPOIHBIX IPOIYKTaX;
paBHO unciry munmarpaMmmoB KOH, pacxomyemsix Ha HeifTpann3ammio 1 T npoaykra. KucioTHoe 4ncio nMeeTt 3Ha4eHHE 00BIYHO
TP aHAITH3€e KUPOB.

KoBaneHTHas CBsI3b — XMMHUUECKas CBA3b, 00pa3oBaHHas 00001IECTBICHUEM (IEPEKPBIBAHKUEM ) APl BAIEHTHBIX 3JEKTPOHHBIX
obrakoB. O6ecrieunBalomie CBI3b AIEKTPOHHBIE 00J1aKa (JIEKTPOHBI) HAa3BIBAIOTCS 0OIIIei AIIeKTPOHHOM napoii. XapakTepHble
CBOMCTBa KOBAJICHTHON CBA3M — HAIPABICHHOCTH, HACHIIIAEMOCTb, MOJIIPHOCTD, MOJSIPU3YEMOCTh — OMPEACIAI0T XUMHUUECKHE U
(u3nueckue cBoiicTBa coenuHeHni. Eciu atombl, 00pasyromnyue KOBaJICHTHYIO CBsI3b, OJIMHAKOBBI, TO UICTHHHBIC 3apsiibl aTOMOB B
MOJIEKYJIe TaKXKe OIMHAKOBHI, ITOCKOJIBKY aTOMBI, 00pa3yIoIye CBI3b, B PAaBHOH CTENICHU BIAICIOT 00MIIeH 3IeKTPOHHOI mapoi.
Taxast cBsI3b Ha3bIBAETCS HETIOJSIPHOIN KOBAICHTHOM CBsA3bI0. Takyro CBA3b UMEIOT IPOCTHIE BemecTBa, Hanpumep: 02, N2, CI2.
Ecnu aToMbl pa3nu4HBbL, TO CTENEHb BIaJeHUs 00Ieil mapoil 31eKTPOHOB OMpeAeNAeTCs pa3InuUueM B AEKTPOOTPUIIATENBHOCTSIX
aTOMOB. ATOM ¢ OOJIBIIEH 3IEKTPOOTPULIATENFHOCTBIO CHIIbHEE MPUTATHBACT K ce0E Iapy JICKTPOHOB CBSI3H, M €T'0 HCTHHHBIN
3apsiJl CTAHOBHTCS OTPHIATEIBHBIM. ATOM C MEHBIIIEH AIEKTPOOTPHUIIATEIHFHOCTHIO IPHOOPETaeT, COOTBETCTBEHHO, TAKOH JKe I10
BEJIMYMHE TO0J0KUTENbHBIN 3apsaa. Takas cBA3b Ha3bIBACTCS KOBAJICHTHOM IOJIIPHOH CBA3BIO.

MexbsaAepHOE PACCTOSTHHE — PACCTOSIHUE MEXKAY SIAPaMH aTOMOB B MOJIEKYJIE MM KPUCTAIINYECKON PEIEeTKH.

Morrekynia — HaMEHbIIask YaCTUIIA TAHHOTO BENIECTBa, 00Ia1alomias €ro0 OCHOBHBIMHI XHMHYECKHMH CBOHCTBAaMH, CIIOCOOHAS K
CaMOCTOSITETFHOMY CYIIIECTBOBAHHIO M COCTOSIIIAS U3 OAMHAKOBBIX WJIH PA3IMYHBIX ATOMOB, COSTMHEHHBIX B OJJHO L[EJIOe
XMMHYECKHMH CBA3IMH. MoJeKybl MOApa3AeNoTCs 0 YHCIy aTOMOB (JIByXaTOMHBIE, TPEXaTOMHBIE U T.J.), 10 TEOMETPHUECKOMY
CTPOECHUIO (JIMHEWHBIE, YTIIOBbIE MMPAMUJANIBHBIE, TETPASAPHUYECKUE U T.1.), 10 HATUYHUIO WIIK OTCYTCTBUIO JTUMOJILHOIO MOMEHTA
(monspHBIE W HENOJSPHBIE, [T0 MATHUTHEIM CBOWCTBAM (IMaMarHUTHBIC U ITapaMarHUTHEIE), TI0 PEaKIIHOHHON CIIOCOOHOCTH
(axTUBHBIC ¥ HEAKTHBHBIC) H T.1I.

Mouts — equHMIIA KOJTMYecTBa BemecTBa. OUH MOJIb — TAKOE KOJIMYECTBO BEIIECTBA, B KOTOPOM coaepxkutcs 6,02-1023
CTPYKTYPHBIX €IMHHUI] 3TOTO BEIIECTBA (ATOMOB, MOJIEKYJI, HOHOB U T.IL.).

MomsapHsiit 06seM Vm — 005¢M OZHOTO MOJIS BEIIECTBA, BEITMYNHA, MOTYUAIONIAsCs OT ASJICHHS MOJISIPHOM MacChl Ha INTIOTHOCTb.
XapakTepusyeT INIOTHOCTh YIMaKOBKU Mojiekyi. CornacHo 3aKOHY ABOTapo, OAUH MOJIb JTI000r0 ra3a IpH HOPMANIbHBIX YCIOBHIX




HMeEET OAMH U TOT K€ 00BEM; €r0 CUMBOJI VM, YynucacHHOe 3HayeHue 22,413 1/Moib.

O0mias xuMusi — ydeOHasi TUCIUILIHHA, KOTOPask B OOIINX YepTax ONMUCHIBACT (hyHIAMEHTAIbHbIC OCHOBBI XUMHYCCKOW HAYKH:
ATOMHOMOJICKYIIIPHOE YICHUE, CTPOCHUE aTOMa, IEPHOINIECKIN 3aKOH U [IepHoInieckyto CUCTEMY XUMHYIECKHX dJICMEHTOB,
XUMHYECKYIO CBSI3b U CTPOSHHE MOJIEKYJI, arperaTHBIE COCTOSIHUS BEIECTBA, OCHOBBI XUMHUECKOW TEPMOAMHAMUKH U XUMHUECKOU
KHHETHKH, XUMUYECKOE PABHOBECHE, PACTBOPBI, TEKTPOXHUMHUUECKHE MPOLIECCHI.

[Mepronndeckas cucTeMa XMMHYSCKHX JIEMEHTOB — KJIacCH(DUKAIMI XUMAYECKUX IEMEHTOB, YCTaHABIHMBAIOIIAS 3aBUCHMOCTh
Pa3IMYHBIX CBOHCTB DIIEMEHTOB OT 3apsa aTOMHOTO siapa. Cucrema sBisieTcst rpa@uIeckuM BBIPAKEHHEM TTEPHOINIESCKOTO 3aKOHa,
yctanoBineHHoro J[.11. MenneneeBsiM B 1869 r. E¢ mepBoHavansHbIil BapuaHT 0bu1 pazpabotan [I.1. MeHzneneeBsIM U
YCTaHABIIHMBAJI 3aBUCUMOCTh CBOWCTB 3JICMEHTOB OT UX aTOMHOM Macchl. [Ipeiio)xkeHo HECKOJIBKO COTECH BapHAHTOB H300paKeHHS
[Mepromudaeckoi CHCTEMBI, HO TOBCEMECTHO MCTIOB3YETCs TAOTMYHBINA BAPHAHT CUCTEMBI, COCTOSIIICH U3 TPy (BEPTUKATEHBIX
CTOJIOIOB) M IEpUOJIOB (TOPU3OHTANBHBIX psaaoB). [lepronndeckas cuctemMa cTaja BayKHEHIIIEH BEXOH B pa3BUTHH aTOMHO-
MOJICKYJIIPHOTO yueHus1. biaromaps eii clioKHiI0Ch COBPEMEHHOE MOHATHE O XMMHUUYCSCKOM 3IIEMEHTE, TPOCTHIX BELICCTBAX U
coennHeHUsX. McenenoBaHUsAMU aTOMOB OBUIO YCTAHOBJICHO, YTO TIOPSAKOBBIN HOMEp SJIEMEHTA B IEPUOIMICCKON CHCTEME
(aTOMHBII HOMEp) paBEeH MOJIOKHUTEITEHOMY 3apsiy SIpa aToMa dTOTO 3JIEMEHTa, HOMep TePHoa ONPEEISET YICIIO0 IESKTPOHHBIX
0007109k aToMa, a HOMEp TPYIIBI — YUCIO BAIEHTHBIX 3JIEKTPOHOB B aTOMaX, YTO OOBSICHSIET CXOJCTBO XUMUYECKUX CBOMCTB
JJIEMEHTOB IPYIIIBL.

[IpoToH — cTaOnTbHAs 3JIeMEHTapHAasK YaCTHIIA, BXOJAIIAS B COCTAB BCEX aTOMHBIX SIIEP, SIPO MpoTHs, HoH H+. 3apsim npotona
MOJIOKHUTENBHBIN, 3JIEeMEHTAPHEI; abcomoTHast Macca 1,673-10-27 kr, otHocuTenbHas Macca 1,007276 a.e.m.

PanoakTHBHOCTH — CAaMOIIPOHU3BOJIBHOE PEBPAICHHE HEYCTOHYMBOTO H30TONA OJJHOTO XUMHYECKOTO 3JIEMEHTA B U30TOII IPYTrOro
3JIEMEHTA, COTPOBOKAFOIIECECS UCITyCKaHUEM dJIEMEHTAPHBIX YAaCTHUIL. PaOaKTHBHOCTH MOJPa3/IeNAeTCs Ha IISITh THIIOB.

. Anbda-pacnag — pacmaz aTOMHBIX sIIEp, COMPOBOXKIAIOIINICS UCITycKaHueM anbga-yactull (saep 4He).

. Bera-pacnag — pacmaa aTOMHOTO Spa, COMPOBOXKIAIOIIUIICS BBIJIETOM U3 SiApa dJEKTPOHA WM MO3UTPOHA.

. I'aMMma-u3nydeHrne — IeKTPOMArHUTHOE M3JIydCHHUE, MPUHAIIeKAIee Hanboee BRICOKOYACTOTHON (KOPOTKOBOJIHOBOIN)
YacCTH CIICKTPa 3JICKTPOMAarHUTHBIX BOJIH.

. IIpoTroHHas paANOAaKTHBHOCTH — CAMOIIPOM3BOJIBHBIN pactag HEHTPOHHO Ne(UIIUTHBIX aTOMHBIX sIIep,
COIPOBOXKAAIOIIUIICS HCITYCKaHHEM ITPOTOHOB.

. CrHoHTaHHOE JeJICHUE — PaJlHOaKTHBHBIA PacIal] TSDKEIBIX aTOMHBIX S/IEp, IPOUCXOIAIINKA 0e3 BHEIIHETO BO3OYKICHHS.

CaMonpou3BOIbHAS PEAKINI — XUMHIECKas peakIfis, IPoTeKaHue KOTOPOH He TpeOyeT BHEITHUX YHEPreTHUECKHUX 3aTpaT ! 3a CYET
KOTOPOI MOXeT OBITh IPOU3BE/ICHA T0JIe3Has PaboTa; peakius ABIAETCS CaMOIIPOU3BOIBHON, €CIIU ee IPOTEKaHHe BEJET K
yMeHblIeHHIo 3Hepruu ['nooca.

CucrteMa XuMHUECKasi — COBOKYITHOCTb B3aMMOJICHCTBYIOIIMX BELIECTB UJIM YACTHLl, PEATBHO WM MBICIIEHHO BBIJEJICHHBIX U3
oKpyxaromer cpessl. [1o cTeneHn B3auMOICHCTBHSA C OKPYKAIOIIEeH Cpeioi XMMUYecKast CHCTEMa MOXKET OBITh OTKPBITOM
(oOMeHuBaeTcs ¢ OKpYyXKaroIleil cpejoi PHEprueil U BeIeCTBOM), 3aKpBITON (0OMEHHBAETCSI ¢ OKpY)KAIOLIeH Cpeaoil TOIBKO
SHEpruei) U N30IMpPOBaHHOI (HEe 0OMEHMBAETCS ¢ OKpY’KaroLIeil cpejoil HY BeIecTBOM, HU 3Heprueit). Cucrema, CocTosmas 13
YJaCTHII, HAaXOJIIUXCSA B ONHOH (pase, Ha3pIBAETCS TOMOTCHHOMN; CHCTEMa, COCTOSINAS U3 BEIIECTB, HAXOMAIINXCS B Pa3HBIX (a3ax n
UMeIoIas XOTsI ObI OIHY HOBEPXHOCTH Pa3fielia, Ha3bIBACTCS TETCPOreHHOI.

CKOpOCTb XUMHYECKON PEAKLUH — YHUCJIO aKTOB B3aUMO/IEICTBHSA, TPOUCXOAAIIUX B €AUHHILY BDEMEHH B €[IMHULIE 00BbeMa (I
TOMOTEHHBIX PEaKIUi) MM Ha eIMHUIIC TOBEPXHOCTHU paszena (a3 (JUIsi TeTepOoreHHBIX PEeakIvii); H3MepsieTcs N3MEHEHNEM
KOHIICHTPAIINN PearnpyoyX BEIECTB B €IMHUIYY BpeMeHHU. B Xo/1e peakiiiy KOHIIEHTPaluH PearupyoIliuX BEIIeCTB HEIIPEPEIBHO
U3MEHSIOTCS, TOITOMY Pa3NINYaloT CPEAHIOI U MTHOBEHHYIO CKOPOCTh PEAKI[UH: CPEIHSIsI CKOPOCTh paBHA H3MEHEHHIO
KOHLIEHTPAIIMU PEAreHTOB WU MIPOAYKTOB 32 HEKOTOPBIN TPOMEXKYTOK BPEMEHH, MTHOBEHHAs! — B JAHHBI MOMEHT BPEMEHH.

CnmH — coOcTBeHHAs (BHYTPEHHSIS1) XapaKTePHCTHKA SIIEKTPOHA B aToMe. [1o 3ToH XapaKTepHCTHKE BCe IEKTPOHBI B aTOMAxX
pa3IHyaroTCs Ha JjBa BUJA C IPOTHBOIOIOKHBIMY 3HAUCHUSIMHU crinHa. Ha oxHOIt aToMHO# opOuTanu MOryT pa3MenaThes
MaKCHMallbHO J[Ba 3JIEKTPOHA, Pa3IHYarOLUINECs] CIIMHOM.

Hannuue civHa y 3J1€eKTpOHOB MOATBEPKAAETCS CIIEKTPaMU aTOMOB.

TepMosiiepHBI CHHTE3 — PEaKIMU CIHUSHIA JIETKHX SAEP aTOMOB, KOTOPBIE IIPOTEKAIOT IPH OTPOMHBIX TeMIIEpaTypax
COIPOBOXKAAIOTCS BBIIEIICHHEM OTPOMHOT0 KOJIMYECTBA YHEPTUH; TaKUe peakIy npoTekaroT Ha ComHIle U Ip. 3Be3/1aX, a Ha 3emIe
— IIPU B3pbIBE TEPMOSAEPHBIX (BOAOPOAHBIX) O0MO. Ha MpoTs)keHNN HECKONBKUX NECSATHUIICTHI TPOBOSTCS UCCIECIOBAHUS 110
MPOBEACHHIO TEPMOSIICPHOTO CHHTE3a B YIIPABIIIEMOM PEXHUME; €CITH 3Ta 3aa49a Oy/IeT peleHa, TO YeJIOBEYeCTBO OyJeT UMETh
HOBBII HEMCCAKAEMBII HICTOYHUK SHEPIHU.

Xumudeckas peakiys (XMMHU4ecKoe B3auMOAEHCTBIE) — IPEeBpallleHHe OJHOT0 MM HECKOIBKHUX UCXOHBIX BEIECTB (PEareHTOB) B
OTIIMYAIOIIUECS OT HUX IT0 XUMHYECKOMY COCTaBY MJIM CTPOSHHMIO BEIIeCTBA (POIYKTH peakiun). [Ipu XUMHIECKHUX peaKkuusix
Apa aTOMOB HE MEHSOTCS, He M3MEHETCS UX 00IIee JiciI0, H30TOMHBIH COCTaB XMMUUECKHUX HIEMEHTOB, IIPH 3TOM IPOUCXOIHUT
nepepacIipeseneHne JIeKTPOHOB U Aep U 00pa3yloTcs HOBbIE XMMUUECKHE BEHIeCTBA. XUMUYECKHE PEeaKIIMU KIAaCCUPUITIPYIOTCS
M0 HECKOJBKHUM NPHU3HAKAM.

. ITo M3MEHEHHIO COCTaBa PEAreHTOB — PEAKIMU MPHCOEANHEHNS, Pa3IOKEHNUs, 3aMEICHAS ¥ B3aUMHOTO OOMEHa.

. IMo crenensM okucieHus — 6e3 U3MEHEHHUS CTeTICHeH OKUCICHUS HJICMEHTOB U ¢ U3MEHEHHEM CTeleHel OKUCICHUS
(OKHCIUTENILHO-BOCCTAHOBHUTENBHBIEC PEAKIIHN).

. Io TermoBoMy 3ddekTy — FK30TepMUUecKre (C BEIICICHHEM TeIUIa) M SHJOTEPMUYECKIE (C ITOTIIOMICHHEM TeIlIa).
. o ycioBuAM HpOBEAEHHS — MPH HArPEBaHUM (TepMoNn3), ASHCTBHH cBeTa ((OTONN3), paauanuy (paguonus),

9JIEKTpUYECTBA (JIEKTPOIIU3), IPHU YIACTHH KAaTaJIH3aTOPOB (KaTaIUTUUYECKUE PEaKIHN), MEXaHUIEeCKOT0 BO3AEHCTBUS
(MeXaHOXMMHYECKHE PEaKINH), B HU3KOTEMIIEPaTYPHOH I1a3Me (IU1a3MOXMMHYECKHE PEaKIINH).

. ITo mpu3HaKy caMOITPOU3BOILHOCTH — CAMOTIPOM3BOJIEHBIE I HECAMOIPONU3BOJIBHEIE.

. ITo mexaHH3My — IpoCThIe (MOHO-, OM- U TPUMOJEKYNISPHBIE) U CIOXKHBIE (IOCIIEN0BaTEeIbHbIC, TapalIeNbHbIC, IICITHEIC).
XUMHUecKasi CHCTEMa — 4acTh [IPOCTPAHCTBA, COAEpIKallas B3aUMO/ICHCTBYIOLINE BEIIECTBA, PEabHO MIIM MBICICHHO

000cO0IeHHAsT OT OKpY)KaloIIeH (BHEIIHEH) Cpembl.

XuMH9ecKast CBSI3b — B3aUMO/ICIHCTBHIE aTOMOB, IPUBOAIIEE K 00Pa30BaHUIO MOJIEKYJI, PAIUKAIOB, MOJICKYJIIPHBIX HOHOB,
KOMIIJIEKCOB, KPUCTAJUIOB, IPOAYKTOB HOBEPXHOCTHOM XeMOCOPOIMH 1 p. XUMHUECKasi CBSA3b MOAPA3ENICTCS Ha KOBAJICHTHYIO




(HEeNoONAPHYIO U MOJIAPHYIO ), HOHHYIO U METAJITHYECKYIO.
Xumuueckast popMysa — cioco0 BBEIPAKEHUS! KAUECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBAa XMMUUECKUX COSMHEHHUH C MOMOIIBIO
CHMBOJIOB XUMHUYECKHX IEMEHTOB. VICIIOMB3yeTCst HECKOIBKO BHIOB XUMUIECKUX (QOPMYIT:

. Ipocreiimas (ammupryeckas) GopMymna, KOTOpasi MOKa3bIBaeT COOTHOIICHHUE JIEMEHTOB B COeAMHEeHUH, Hanpumep, HO,
CH,NH u T.1.

. MonekynspHas hopMmyia, KOTopas BbIpa)xaeT cocTaB peanbHbIx Mosiekyn: H202, C2H6, N2H4 u T.1.

. CrpykrypHas (Tpadudeckas) Gopmyna, KoTopas HeceT HHPOPMAIHIO O B3aUMHBIX CBS3SX aTOMOB. B CTpYKTypHBIX

(hopmMymnax CBsI3b MEXKIY aTOMaMH 0003HaYaeTCsa 4ePTOUKOi, a YUCIIO YePTOYEK COOTBETCTBYET 3JEKTPOHHOMN BaJIEGHTHOCTH aTOMa.
XMMHUYECKUH aHaIM3 — YCTAaHOBJICHHE COCTaBa BELECTBA. MeTOIbl aHAIIN3a: Ka4YeCTBECHHBIH, KOJIIMYECTBCHHbIH, (U3HKO-
XMMHYECKHUH, BECOBOH, 00BbEMHBIN, TEPMHUCCKUH, pEHTT€HOCTPYKTYPHBIH, peHTIeHO(ha30BEIi U JIp.

XUMUYECKU 2IEMEHT — BUJl aTOMOB C OIPEACICHHBIM 3apsJIOM AAPa; KaKAOMY XMMUUYECKOMY 3JIEMEHTY COOTBETCTBYET
OINpEJICJIEHHBIA BUJI aTOMOB, KayK/blil 2JIEMEHT UMEET aTOMHBII HOMEp U ompe/esieHHoe MecTo B Ilepuoanueckoii cucreme
XUMHYecKHX 31eMenToB JI. 1. MenneneeBa. XUMHUUECKUE 3JIEMEHTHI KIACCH(DUINPYIOTCS IO Pa3InYHbIM IIPU3HAKAM.

. [To Ty aTOMHBIX OpOHTaNEH, 3aIMOIHEHHBIX BAJICHTHBIMHU JJICKTPOHAMY, XUMUIECKUE IEMEHTHI MOIPa3/IeIISTIOTCS Ha S-
9JIEMEHTBI, P-3JIEMEeHTHI, d-3JIeMeHTHI, f-2J1eMeHTHI.

. ITo pacmpocTpaHEHHOCTH B MPUPOJIE XUMHUECKHE DJIEMEHTBI MOAPA3/CIIOTCS Ha PaclpoCTpaHEeHHbBIE, PEIKHE,
paccessHHbIC U OTCYTCTBYIOIIUE B 3eMHOU KOpeE.

. [To XMMUYECKUM CBOICTBAM pa3IMYaOT METALUTMUECKUe, HEeMETAUTMIeCKHe U aM(OTEpHBIC DIIEMEHTHI.

. ITo 61M30CTH XUMHYECKUAX CBOMCTB CYIIECTBYIOT I'DYIIIOBBIC HAa3BaHHS 3JICMCHTOB: IEIIOYHBIC 3JIEMCHTHI,

LIEJI0YHO3EMEIBHBIE 3JIEMEHTBI, PEIKO3EMEIIbHBIE IEMEHTBI, JJIEMEHThI-IAHTAHOUIbI, 37IEMEHTbI-aKTUHOMUIbI, INIATUHOBbIE
AIIEMEHTBI, 3JIEMEHTHI «CEMEHCTBaY Kemesa.

XVMHUYECKOE PABHOBECHE — COCTOSIHHE XUMHUECKOW CHCTEMBI, B KOTOPOM 00paTUMO MPOTEKAET OJJHA WIIM HECKOIBKO XUMHUECKUX
PEaKIuii, IPUYEM CKOPOCTH IPSMOM U 00paTHOW peaKkIuy paBHBI MKy co00#. {1 CHCTEMBI, HAXOSIICHCS B XUMHYECKOM
paBHOBECHH, KOHIICHTPAIIMN PEareHTOB, TEMIIEpaTypa 1 Ipyrue mapaMeTphl CHCTEMBI He H3MEHSIOTCS cO BpeMeHeM. CM. Takoke
KoncranTa paBHOBeECUS.

Yacruua(pl) BelecTBa —aToMbl (6JaropoJHbIe ra3bl, METAIUIBI U HEMETAIUIBI ¢ aTOMHOM KPUCTANTNUECKON PEIIeTKOM), HOHbI
(BelecTBa HOHHOTO CTPOEHHUS) UM MOJIEKYIIBL.

UYucno — mepBoe CIIOBO B HA3BAHHSIX MHOTUX MTOCTOSTHHBIH XUMHYECKUX BEITMYWH.

. Yucno ABoraapo — mocTostHHast ABoragpo 0e3 ykazaHus eauHHI u3MepeHus: 6,02:1023; uyuciao CTPYKTypHBIX €AUHHIL
(YUCII0 YacTHIl) B OJJHOM MOJIC BEIIECTBA.

. Yncio TuapaTaniy — YHUCIIO MOJIEKYNT BOJBI, CBSI3aHHOE C OHUM HOHOM B BOJHOM pacTBOPE 3JICKTPOINTA; JUIT HEBOIHBIX
PacTBOPOB — CONBBATHOE YHCIIO.

. KoopauHanuoHHOE YHCIIO — YUCIO aTOMOB, MOJICKY/ HJIM MOHOB, CBSI3aHHBIX C JaHHBIM aTOMOM.

. Yucno dapanes — noctosiHnas Dapanes 6e3 ykazaHus eJUHUL H3MepeHus: 96486,4 unu ~ 96500.

. OKBUBAJICHTHOE YHCIIO Z — YHCIIO, TIOKA3BIBAOIIEEe, BO CKOJBKO Pa3 AKBHBAIECHTHAs Macca MEHBIIE aTOMHOH MacChl

3JIEMEHTA B IAaHHOM COEIMHEHUU UM MOJIEKYJIIPHOM MacChl BELECTBA B JaHHOH peakuuu. Uyryn — cM. XKenesa cruiaBsl.
DnekTpoH(bl) — cTaOMIIbHAS dJIeMEHTApHAs YacTHIia ¢ Maccoit mokos 9,11-10-31 kr u oTpunarensHbIM 3apsaom 1,602-10-19 Kir;
0003HaYaeTCs e—. NEKTPOHHI SBILFOTCS COCTABHOM YacThIO JII000T0 aToMa, 00pasys B HEM 3JIEKTPOHHYIO 000JI0UKY, B KOTOPO
pa3IHyaroT BHYTPEHHHUE U BHEIITHNE, CIIAPEHHbIC U HECTIapeHHBIE, S-, P-, d- i f-3/IeKTpOHSI:

. BHyTpeHHHE 3€KTPOHBI — 3JIEKTPOHBI, YHCIO U paclpeeleHue KOTOPBIX MO SHEPreTHYeCKUM YPOBHSIM U MOAYPOBHSM
COOTBETCTBYIOT JICKTPOHHOH 000JIOUKE OIJIMDKAHIIEro MpeecTBYIONIEro OIaropoIHoro ra3a; BMECTe C SIIPOM aToMa 3TH
AIIEKTPOHBI 00Pa3yIOT «OCTOBY» aTOMA.

. BHemnrHue 31eKTpOHBI — 3IEKTPOHBI, CIEAYIOMKE 33 BHYTPEHHHMH; BCE MM YacTh 3THX JJIEKTPOHOB YJacTBYIOT B
00pa30BaHUN XMMHYECKHX CBS3€H aTOMa C IPYrMMH aTOMaMH, I03TOMY UX Ha3bIBAIOT BaJICHTHBIMU JICKTPOHAMH.

. CrapeHHBIE 3JIEKTPOHBI — 1B JJIEKTPOHA, 3aIONHSIOMINE OJHY JIEKTPOHHYIO OpOHTalb (ATOMHYIO OpOHTAlb).

. HecmapenHsie J1€KTPOHBI — OAMHOYHBIC JICKTPOHBI HAa aTOMHBIX OpOUTANAX.

. $-DNEKTPOHBI, P-3IEKTPOHBI, d-37EKTPOHBI, f-dJIEKTPOHBI — NIEKTPOHBI Ha aTOMHBIX OPOUTAJISIX COOTBETCTBYIOIIETO BHJA.

SInpo aToMa — IEHTpaJbHAs YacTh aTOMa, B KOTOPOH COCpeIoTOYeHa OCHOBHAs ero Macca (bomnee 99,9 %). Anpo 3apspkeHO
MIOJIOKUTENBHO, 3aPS]I SIIPa ONPENENIeT XUMUISCKUN JIEMEHT, K KOTOPOMY OTHOCHUTCS aTOM. ATOMHOE SIIPO COCTOUT M3 HYKIIOHOB
— TOJIOKUTENBHO 3aPSHKEHHBIX MPOTOHOB U HEUTPAIBbHBIX HEUTPOHOB, KOTOPBIE CBSI3aHBI MEXKLy COOOH MPH MOMOIIY CHIBHOTO
B3aUMOJICHCTBHS. ATOMHOE S/IpO, PACCMAaTPHBAEMOE KaK KJIACC YACTHI] C OIPEICICHHBIM YHCIOM POTOHOB H HEUTPOHOB, IIPUHSTO
Ha3bIBaTh HYKITHJIOM.

KommiekcHoe u3ydeHne npeuiaraeéMoi CTyIeHTaM y4eOHOH AUCIUIUINHEL MIPe/NoJIaraeT OBIaICHUE MaTeprualaMy JICKINH,
y4eOHHKA, TBOPYIECKYIO pabOTy CTYZCHTOB B XOJI€ ITPOBEICHIUS CEMUHAPCKUX 3aHATHH, a TAKXKE CHCTEMAaTHIECKOE BHITTOJTHEHNE
TECTOBBIX U MHBIX 3alaHUH I CaMOCTOSITENILHOI paboThI CTYICHTOB.

B Xoze nekiuii pacKkphIBarOTCS OCHOBHBIE BOIIPOCHI B PAMKaX PacCMaTpHBAEMOM TEMBI, AENAIOTCS aKLICHThI Ha HauboJee CI0XKHbBIE
Y HHTEPECHBIE TIOJIOKESHHUS N3y9aeMOro MaTepHraia, KOTOphIe TOJDKHBI OBITh TIPHHATHI CTYJCHTAMH BO BHIMaHHe. MaTepHraib
JIEKIUil ABISIOTCS OCHOBOH JUIS ITOJTOTOBKH CTY/ICHTA K CEMUHAPCKHUM 3aHATHAM.

OCHOBHOM LIEJIbI0 CEMHHAPCKUX M TIPAKTHYECKHUX 3aHATUIL SBIISIETCS KOHTPOJIB 33 CTENICHBIO YCBOCHHS IIPOHAEHHOI0 MaTepHaa,
XOJIOM BBITIOJIHEHHS CTYJJCHTaMH CaMOCTOSITEIIbHON PabOThl M pacCMOTPEHNE HanOoIIee CIIOXKHBIX M CIIOPHBIX BOIIPOCOB B PaMKax
TEMBI 3aHATH. PsT BOPOCOB THUCIUITIIMHEI, 3aCITyIINBAIOTCS HA CEMUHAPCKHUX 3aHATHAX B (POPME TIOATOTOBICHHBIX CTyIEHTAMH
coobmenuit (10-15 MuHYT) ¢ moceayromeil X OIEeHKOH BCEMH CTYJCHTAMH IPYIIIHL.

[TpakTHyecKkue 3aHATHs IPOBOAATCS [0 MaTepHaiaM JICKIUH, Ie4aTHbIX N3AaHNH, 2JIEKTPOHHBIX HCTOYHUKOB. [IpeaycMoTpeHo
MpOBeACHIE MHIUBUIYAIEHOM PadOThI (KOHCYIBTAIN) CO CTYICHTAMHU B X0/1¢ H3Y4eHUH MaTepHajia JaHHOW JUCIIATUINHEL.

CIIELIUAJIBHBIE YCIJIOBUA MHBAJTIMJAM U JIMOAM C OTPAHMYEHHBIMHI BO3MOXHOCTAMU 3/10POBbBA




CrnenunanbHbIC YCIOBHs OOYUCHHUS M HAIPaBIICHUs paOOThl ¢ MHBAIUIAMH U JIMLAMH C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI
(manee - oOydaromyecs: ¢ OrpaHHIEHHBIMH BO3MO)KHOCTSIMH 3JJOPOBBS) OTIPEeNICHBl Ha OCHOBAaHUH:

- ®epepanbHOro 3aKoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii @eneparymy;

- @epepanbHOro 3akoHa ot 24.11.1995 Ne 181-®D3 «O counanbHoi 3amurte HHBAIUAOB B Poccuiickoii @eneparuny;

- mpukaza MunoopHayku Poccuu ot 05.04.2017 Ne 301 «O06 yrBepkaeHnn [Topsiika opraHi3aiyy 1 OCYIICCTBICHUS
00pa3oBaTeIBHON EATEIFHOCTH IT0 00pa30BaTENbHBIM IIPOrpaMMaM BEICIIEro 00pa3oBaHHs — IporpaMMaM OakanaBpuara,
IporpamMMam CHelHaInTeTa, IporpaMMaM MarucTpaTyph»;

- METOIMYECKHUX PEKOMEH/IAIIMH [0 OpPraHMu3alui 00pa30BaTeILHOrO Hpolecca Ui 00ydeHHs HHBAIUIOB U JIHII C OTPaHHICHHBIMU
BO3MOJKHOCTSIMH 37I0pPOBBSI B 00pa30BaTEeIBHBIX OPTaHU3AIHX BEICIIEr0 00pa30BaHMs, B TOM YHCIIE OCHAIIIEHHOCTH
00pa3zoBaTenbHOTO Mpoliecca, yrBepxkaeHHpIx MunoOprayku Poccun 08.04.2014 No AK-44/058H).

Ioa ciennanbHBIMU YCIOBHSAMHE IJIs IOJTYYCHUSI 00pa30BaHMs O0YUYAIOLIMXCS C OTPAHUYCHHBIMU BO3MOKHOCTSMH 310POBbSI
MOHMMAIOTCS YCIIOBHSL OOYUCHUSI, BOCIIUTAHUS U Pa3BHTHA TaKUX O0YUYarOIINXCsl, BKIFOYAIONIHE B Ce0s HCIOIB30BaHIE TIPH
HEOOXOAMMOCTH aTalTHPOBAHHBIX 00Pa30BaTENIFHBIX IIPOTPAMM U METOIOB OOYUCHHMS W BOCTIUTAHUS, CTICIIHAIBHBIX YICOHHKOB,
y4eOHBIX MOCOOHH M IUIAKTHUECKUX MATEPUAJIOB, CIEIHATBHBIX TEXHUIECKUX CPECTB 00ydeHHs KOJUICKTUBHOTO U
WHIVBHIYaIbHOTO MTOJIH30BAHNUS, IPEAOCTABICHUE YCIYT aCCUCTEHTA (IIOMOITHUKA), OKA3bIBAIOIET0 HEOOXOIUMYIO TIOMOIILb,
MPOBEACHIE TPYIIOBBIX ¥ HHIUBHIYAIbHBIX KOPPEKIIMOHHBIX 3aHATHIH, 00ecIIedeHre TOCTyIA B 3JaHUs By3a H IPYTHE YCIOBHS,
6e3 KOTOPBIX HEBO3MOXKHO MM 3aTPYJHEHO OCBOCHHE 00pa30BaTEIBHBIX MPOrpaMM O0YHarOIHUXCs C OTPaHUICHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI.

OO0y4eHne B paMKax yaeOHOH TUCHUIDIMHBI 00YJaOIINXCs C OTPAHUYCHHBIMI BO3MOKHOCTSIMH 3JI0POBbBSI OCYILIECTBIISICTCS
YHUBEPCHUTETOM C Y4ETOM OCOOEHHOCTEH IICHXO(PHU3NIECKOTO Pa3BUTHS, HHANBUIYAIbHBIX BO3SMOXKHOCTEH N COCTOSHHS 30POBbS
TaKUX 00yJaroIUXCsl.

OO0y4eHne 1o y4eOHOH AUCIUILUTUHE 00YYAIOIINXCS C OTPAHUYCHHBIMU BO3MO)KHOCTSAMH 3I0POBBSI MOXKET OBITh OPraHU30BaHO KaK
COBMECTHO C IpyTrMMH 00YJarOIMMUCS, TaK ¥ B OTACIBHBIX IPYIIIax.

B nemsax moctymHOCTH 00y4eHHS 0 TUCIUIIIHHE 00eCcTIeunBaeTCs:

1) ist UL ¢ OrpaHUYCHHBIME BO3MOXKHOCTSIMU 3I0POBBSI [10 3PEHHIO:

- HAJTMYHUE AJIBTEPHATUBHOM BepcHH OUINATBFHOTO caiiTa HHCTHTYTA B ceTH «IHTepHEeT» IS ClTaboBHIANINX;

- BeCh HEOOXOAMMBIH AJIs N3ydeHHsT MaTepHal, COTIIacCHO yIeOHOMY IIaHy (B TOM YHCIIE, TS OOYJarONIUXCs TI0 HHANBHYaJIbHBIM
y4eOHBIM IJIaHAM) IPEJOCTABIICTCS B YICKTPOHHOM BHJE Ha JHCKE.

- HHIUBHIYaJbHOE paBHOMEpHOE ocBenieHue He MeHee 300 Jokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3hIBAIOIIET0 00YJaromeMycsl HEOOXOANMYIO TOMOIIIB;

- obecrieueHre BO3MOXKHOCTH BBIITYCKa aTbTEPHATHBHEIX ()OPMATOB MIEUATHBIX MATEPHATIOB (KPYIMHBIA pHT WIH ayanodaiiis);
- obecrieueHHe TOCTyIa 00YJaIOIIErocs, SIBISIOIIEIOCS CICTBIM M UCTIOIB3YIOLIEro cO0aKy-IIPOBOIHHIKA, K 3aHUI0 YHUBEPCUTETA.
2) TS JTUII C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IO CITYXY:

- HAJIM9He MAKPO(OHOB M 3BYKOYCIIIMBAIOMIEH aIapaTypsl KOJUIEKTHBHOTO TIOJIB30BAHNS (ayIHOKOIOHKN);

3) I JTUIT ¢ OTPaHHYECHHBIMH BO3MOXHOCTSIMU 370POBBSI, UMEIOIINX HAPYIICHUS OIOPHO-BUIATEIFHOTO aliapara, MaTepHaIbHO-
TEXHHYECKUE YCIIOBHUS TOJDKHBI 00ECIICUUBATh BO3MOXKHOCTE OCCIPEISITCTBEHHOTO JOCTYIIa 00YYalOIINXCs B yICOHBIC IIOMEIICHHS,
CTOJIOBBIE, TyaJICTHBIC ¥ IPYTHe OMEIICHHUS OPTaHU3aIlNH, a TAKXKe IIPeOBIBaHNS B yKa3aHHBIX OMEIICHUIX (HaJIMYHE TTaHTyCOB,
HOpYYHEH, PaCIIMPEHHBIX ABEPHBIX IIPOEMOB H APYIHX IIPUCIIOCOOICHHH).

Iepen HayaaoM 00yYCHHSI MOTYT IPOBOIUTHCS KOHCYJIbTATHBHBIC 3aHATHS, O3BOJISIONIME O0YUAIOIMMCS C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH aJIalITHPOBATHCS K Y4EOHOMY IIPOIIECCY.

B nponiecce BeneHust yaeOHON TUCIUILIHMHEI TIPO(HECCOPCKO-TTPENOAaBATENECKOMY COCTaBY PEKOMEHIYETCS HCTIOh30BaHNE
COIATIbHO-aKTUBHBIX U Pe(IICKCUBHBIX METOIOB 00y4eHHsI, TEXHOJIOTHH COIMOKYIBTYPHO!H peabUIUTALIUH C LIEJIbI0 OKa3aHUS
MOMOIIY 00YYaIOMIUMCS C OTPaHHYCHHBIMHA BO3MOXKHOCTSIMHU 3/I0POBBSI B YCTAHOBJICHUH MOJHOLICHHBIX MEKINYHOCTHBIX
OTHOIIICHHH C APYTHUMH 00YyJaIOIIUXCS, CO3AaHINH KOM(pOPTHOTO IICHXOJIOTHYECKOTO KIIMMaTta B yaeOHOH rpymrre.

OcoOeHHOCTH MPOBEACHHS TEKYIIEl U MPOMEXKYTOIHON aTTECTAINH 110 JUCIUIIIMHE I 00yJaIoIUXCsl ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 37I0POBbSI YCTAHABIUBAIOTCS C YIETOM MHAUBHIYAJIbHBIX ICHXO(PH3MIECKUX 0OCOOCHHOCTEH (YCTHO, MMChbMEHHO Ha
OyMare, MICEMEHHO Ha KOMIIbIOTEpe, B opme TecTrpoBanus U npyroe). [Ipn HeoOX0AMMOCTH IPEIOCTABIISICTCS IOTOIHUTEIEHOE
BpeMsI JUIS TTOJITOTOBKY OTBETA Ha dK3aMeHe (3adere).




