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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 JI1.1J11.2
XUMHYECKON HAYKOM OIIK-1.3 JI1.3J12.1J13.
3amauu, cTosIKe nepe] XMMUIeCKOn OIIK-1.5 1J13.2
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 JI.1J11.2
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 €|
1.3 Becs! u B3BemmBanue /IIp/ OIIK-1.1 J1.1J11.2
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 €|
1.4 Becsr u B3BemmBanue /Cp/ OIIK-1.1 JI1.1J11.2
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 €|
Pa3nen 2. PeakumonHasi cnocooHOCTh
BelllecTB

2.1 Tema 1. DeKTpOHHOE CTPOCHHUE aTOMa OIIK-1.1 JIL.1J11.2
KBanTOBO-MexaHHUECKas MOJIEIh OIIK-1.3 JI1.3J12.1J13.
CTpoeHus atoma. M30Tomsl, n300apsl, OIIK-1.5 1J13.2
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 JI1.1J11.2

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




23 Knaccudukanms HeopraHn4ecKux OIIK-1.1 J1.1J11.2
COeIUHEHHI OIIK-1.3 JI1.3J12.1J13.
OmnpeneneHne YKBUBAJICHTHBIX Macc OIIK-1.5 1J13.2
IIPOCTBIX H CIIOKHBIX BEIIECTB OIIK-3.9 €|

/Cp/

2.4 Tema 4. KomminemeHTapHOCTH OIIK-1.1 JI1.1J11.2
CrpoeHune KOMIUIEKCHBIX COeTMHEHU. OIIK-1.3 JI1.3J12.1J13.
Teopus A. Bepuepa. [lonsitue o OIIK-1.5 1J13.2
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.1 J11.2

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

OIIK-1.5 1J13.2
OIIK-3.9 €

2.6 Onpenenenue Gopmyssl Bemectsa /I1p/ OIIK-1.1 JI.1J11.2
OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 €

2.7 Onpenencane Gopmyisl Bemectsa /Cp/ OIIK-1.1 JI.1J11.2
OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 1J13.2
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

J1.1J11.2
JI1.3J12.1J13.
1J13.2
€|

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

J1.1J11.2
JI1.3J12.1J13.
1J13.2
€]

33

KomriekcHble coe TUHEHNS
DHepreTuka XUMHYECKUX MPOLIECCOB

/Cp/

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

JI1.1JI1.2
JI1.3J12.1J13.
1J13.2
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

JI1.1J11.2
JI1.3J12.1J13.
1J13.2
€|




4.2 Kunertuka u paBHOBECHE XUMUYECKUX 2 OIIK-1.1 J1.1J11.2
peakuui OIIK-1.3 JI1.3J12.1J13.
ITomy4eHue 1 CBOHCTBA AUCHEPCHBIX OIIK-1.5 1J13.2
CUCTEM OIIK-3.9 €|
[IpuroroBneHne pacTBOPOB COIU
3aJJaHHOM KOHLIEHTpALH

Mp/
4.3 Onextponus /J1ab/ 2 OIIK-1.1 JI.1J11.2
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 31

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

/Cp/

4.5 Bonoponnslit mokaszarens 2 OIIK-1.1 JI.1J11.2
I'upponus coneit OIIK-1.3 JI1.3J12.1J13.
OKHCITUTELHO-BOCCTAHOBUTEILHBIC OIIK-1.5 1J13.2
peakuuu OIIK-3.9 21
Psin HanpspkeHUI MeTaIIoB.

T"anipBaHKMYeCKUl 371EMEHT
/JTex/

4.6 BonopoaHslii nmokasarenb 1 OIIK-1.1 JIL.1J11.2
I'upponus conet OIIK-1.3 | JI1.3J12.1JI3.
OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIE OIlIK-1.5 1J13.2
peakuuu OIIK-3.9 21
Psn HanpsbxeHnii MeTanios.

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

4.8 BonoponHslii nokaszarenb 20 OIIK-1.1 JI.1J11.2
T'upponus coneit OIIK-1.3 JI1.3J12.1J13.
OKHUCTHTEITEHO-BOCCTAHOBUTEILHEIS OIIK-1.5 1JI3.2
peaxu OIIK-3.9 21
Psan HanpskeHuil MeTaios.

Tl'anpBaHnMYeCKMil 31IEMEHT
/Cp/
4.9 CBoiicTBa BOJIHBIX PaCTBOPOB 2 OIIK-1.1 JIT.1J11.2
aneKkTponuToB /J1ab/ OIIK-1.3 JI1.3J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 31
4.10 DNeKTpoIn3 1 OIIK-1.1 JI1.1J11.2
Coenunenus s-aneMenTos I u Il rpymmn OIIK-1.3 | JI1.3J12.1J13.
/JTex/ OIIK-1.5 1J13.2
OIIK-3.9 €
4.11 DNeKTpoIn3 1 OIIK-1.1 JIT.1 J11.2
Coenunenus s-anemeHToB I u II rpynn OIlIK-1.3 JI1.3J12.1J13.
Mp/ OIIK-1.5 1J13.2
OIIK-3.9 €
4.12 OKHUCTHTETEHO-BOCCTAHOBUTEILHEIS 1 OIIK-1.1 JIT.1J11.2
peaxmyu /J1a6/ OIlK-1.3 | JI1.3J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 31
4.13 DNeKTpoIn3 16 OIIK-1.1 JIL.1J11.2
Coenunenus s-anemenTos I u Il rpynn OIIK-1.3 JI1.3J12.1J13.
/Cp/ OIIK-1.5 1J13.2
OIIK-3.9 31

Pazngen 5. XuMus 371eMEeHTOB M HX
coeTUHEeHu i




5.1 Amromunuii. Coenqunenus 6opa u 1 1 OIIK-1.1 JI1.1J11.2 0
amomuHus /Jlex/ OIIK-1.3 | JI1.3J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 €|
52 Amowmunnil. CoenuHeHus 6opa u 1 1 OIIK-1.1 J1.1J11.2 0
amomunus /TIp/ OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 €|
53 Amromunuii. CoemuHenus 6opa u 1 14 OIIK-1.1 JI1.1J11.2 0
amomunus /Cp/ OIIK-1.3 | JI1.3J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 €|
Pa3nen 6. DiieMeHTHI OpraHu4ecKoil
XUMHH
6.1 VYriepon 1 KpeMHUN 1 1 OIIK-1.1 JI.1J11.2 0
Peakiun oOHapyXeHUST KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aHMOHOB B pacTBOpE OIIK-1.5 1J13.2
/JTex/ OIIK-3.9 21
6.2 Yraepon 1 KpeMHUH 1 1 OIIK-1.1 JI1.1JI1.2 0
Peaxunu oOHapy»KeHUs] KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aHHUOHOB B pacTBOpE OIIK-1.5 1J13.2
/Mp/ OIIK-3.9 21
6.3 Kunetnka xumMudeckux mnporeccos /J1a6/ 1 1 OIIK-1.1 JI1.1 J11.2 0
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
OIIK-3.9 €|
6.4 VYruepon u KpeMHUH 1 12 OIIK-1.1 J1.1J11.2 0
Peakuuu oOHapy)XeHUs KATHOHOB U OIIK-1.3 JI1.3J12.1J13.
aQHNOHOB B pacTBOpE OIIK-1.5 1J13.2
/Cp/ OIIK-3.9 €|
6.5 /Ox3amen/ 1 10 OIIK-1.1 JI1.1J11.2 0
OIIK-1.3 | JI1.3J12.1JI3.
OIIK-1.5 1J13.2
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 | Mapmankun, M.O. Xumus : yaeoHoe mocooue / M.d. Mapmankus, U.C. T'puropsie, | CraBpomnons : CKOVY, 2015. -
J.H. KoBanes [OnekTpoHHbIi pecypc]: Pexxum noctyma 228 c., 2015
URL: http://biblioclub.ru/index.php?page=book&id=457440
JI1.2 | Boctpuxora, H.M. Xumus : yaeoHoe mocooue / H.M. Boctpukosa, I'.A. Koponesa Kpacnosipck : COYVY, 2016. -
[OnextponHsIii pecypce]: Pexxum nocryna 136 c., 2016
URL.: http://biblioclub.ru/index.php?page=book&id=497755
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 | Jlynmeiiko, T.I'. Beenenue B o6uryro xumuro : yaeonuk / T.I'. JIymeiiko : Pexxum UznarensctBo 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 | JIunatoB A.E. MeTtoauveckre yKa3aHHs IO CAaMOCTOSITEIBHOM paboTe CoBp. TeX. yHUBEP-T. ps3aHb,
CTYACHTOB M ITOATOTOBKE K CEMUHAPCKUM 3aHATHAM 2021
[OnexTponHsIil pecypc]: Pexum noctyma:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf
JI3.2 | KyBmmnkora A.Jl. XUMHST; METOIMYECKUE YKA3aHUS JJIs1 BBITIOJTHEHUS CoBp. TEXH. yHUBEP-T. —
nabopaTopHBIX padoT [DNeKTpoHHBIH pecypc]: Pexxum goctyma: Psazanb, 2018. —64 c., 2018
http://109.195.167.114/pub/mr/_himia LR.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. Psazans, ya. HoBocenos, a. 35 "A", ayn.119,Menua-Aynuropusi, 000pyn0BaHHAS MyAbTUMEAUHHBIM
obopynoBanueM: kommbiotep Pentium-1V ¢ DVD-RW, IIpoektop

7.21390048, r. Pszanb, yn. HoBocenos, a. 35 "A", ayn.103, JlaGopaTopus xumudeckoi TexHosioruu, ObopynoBaHue:
(OTORIIEKTPOKOIOPUMETP; clieKTpoMeTp MYM-2, monspumerp, peppakromerp, pHmeTprl, XpomaTorpad, CHEKTpOMETpHI
K®K-2 u KOK-3, YO criekrpomerp PI14, 3nekTpoHHBII MUKpockoT, odpyaoBanue st TCX, 3BanopaTop pOTOPHBIH,
HA0Op XUM. MOCY/BI, INTATUBBI U TIP.

7.3 1390048, r. Ps3ans, yn. HoBocenos, a. 35 "A", ayn. 204, Jlabopatopust BUpTyaabHBEIX paboT, BupTyansHsle 1a0.paboThI: 1.
OKHCITUTENLHO — BOCCTAHOBHUTENbHBIE peakuuu 2. Dnekrponu3 3. ['uaponus conelt 4. ['anbBaHUYECKHIA SJIEMEHT 5.
Xummueckoe paBHoBecue 6. [TomydeHne u cBoiicTBa KapOOHOBBIX KUCIOT 7. KMHETHKa XUMHYIECKHX MPOIECCOB 8.
Komrnexcubie coenunenus 9. Penenue skciepuMeHTaIbHBIX 334a4 10 PACIIO3HABAHUIO HEOPTAaHUYECKUX BEILECTB

7.4 1390048, r. Pszans, yn. Hoocenos, a. 35 "A", ayn.117,[Tomenienne uist cCaMOCTOSTEIBHOM pabOThI

obyuaromuxcs. Obopynosanue: pabodee mecto: Pentium IV-2I'6 — 4 m. CepBepsl — 2 mt; [IpHHTEpHI-CKaHEPHI-KOIMPEL:
M®VY HP 125 — 1wrt; Canon -2520 (A3) — lwrt; Canon -2318 (A3) — lmT; Ckanep (A3) Mystec — | wr; LiBeTHoM
npunTtep Canon J 1411; Kommekt nmeprgepnifHOro MyTbTHMEIUIHOTO 000pynoBaHus. [lonkiroueHNe K CKOPOCTHOMY
Wutepnery.

8. METOAUYECKHUE MATEPHUAJIBI U151 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIUIIJIMHBI (MO A YJISA)

I'moccapuit

AHanuTHyeckasi XUMHUs — HayKa 0 METOJ[ax ONpeAeIeHNs] COCTaBa BEIECTBa, MOAPa3AeiseTCs] Ha KaueCTBEHHBIN aHau3,
HalleJICHHBII Ha OIpeIeNIeHHe TOT0, 9TO MITH KaKHe BEIleCTBa, B KaKoil (hopMe HaXomuTcs B 00pasIie, U KOJHMICCTBCHHBIH aHaIn3,
HAIleJICHHBIH Ha OIpeIeNICHNe TOT0, CKOJIBKO JTAHHOTO BEIIECTBA (JIEMEHTOB, HOHOB, MOJICKYJIIPHBIX ()OPM H Ip.) HAXOIUTCS B
oOpaste.

AToMHas Macca abCoJIIOTHAsE — Macca OJJTHOIO aTOMa XUMHUYECKOTr0 3JIeMEeHTa (BbIpa)keHHAasl B KT WIIX T), opeAessieMasl METOJJ0M
MacCCIIeKTPOMETPHH. 3HaUeHHs aOCOFOTHBIX aTOMHBIX MacC Ype3BBIYaifHO Mkl M HEYIOOHEI IJIs HETIOCPEICTBEHHOTO
ucnonb3oBanus (0T 1-10-27 mo 1-10-25 kr), MOATOMY BMECTO HUX HCIOJIB3YIOTCS OTHOCUTEIbHBIE aTOMHBIE MacChl. AGCOIIOTHYIO
Maccy aToMa MOKHO BBIYMCIIMTh IIEPEMHOKEHHEM OTHOCUTEIbHOM aTOMHON MacChl M1 aTOMHON €IMHHIIBI MacChl, KOTOpasi paBHa
1,66-10-24 xr.

ATOMHas Macca OTHOCHTENbHAs — YHCIIO, TOKA3hIBAIOIIEE BO CKOJIBKO pa3 Macca OMHOTO aToMa JaHHOTO eMeHTa Oombiie 1/12
9acTU Macchl aToMa m3oTomna yriepoaa—12 (12C). OTHocuTenpHBIE aTOMHBIE MacChI DJIEMEHTOB yKa3aHsl B [lepuoaudeckoit
CHCTEME, IPU STOM ISl OONBIIIMHCTBA JICMEHTOB YKa3aHbI cpeiHeapru()METHUCCKHIE 3HAYCHHUSI OTHOCHTEIILHBIX aTOMHBIX Mace JUIs




MPUPOIAHON CMECH U30TOTOB THX JIEMEHTOB; €IMHHIIA U3MEPEHHS — AaTOMHAsl €AMHUIA MACChl — OOBIYHO HE YKa3bIBACTCS MU
yKa3bIBaeTCA B CKOOKaAx (a.e.M.).

ATOMHBIN HOMEp — OPSAKOBBIN HOMep 3nemenTa B [lepuoanueckoil cucreme. EMy paBHBI: TIOJOKUTENBHBINA 3apsi sipa aToma,
YHUCIIO IPOTOHOB B APE aTOMa U YUCIIO JJIEKTPOHOB B AJIEKTPOHHOM 000JI09Ke aToMa.

Banentnocts (ot naT. Valentia cuna) — cmocoOHOCTh aTOMa IPUCOSAUHSATD WM 3aMEIaTh ONpeIeIeHHOE YUCIIO APYrHX aTOMOB WM
ATOMHBIX I'PYII ¢ 00pa30BaHUEM XUMUYECKOH cBsA3U. CyIeCTBYeT HECKOJIbKO BUIOB BaJICHTHOCTH, HAIPUMED, CTEXMOMETpUYECKAs]
— YHCJIO SKBUBAJICHTOB, KOTOPOE MOXKET K ce0e MPUCOSAMHUTD JAHHBIA aTOM, DIIEKTPOHHAS — YHACIIO XUMHIECKHUX CBS3CH,
00pa3yeMbIX TaHHBIM aTOMOM. 3HAUEHUsI 9THX JIBYX BAJICHTHOCTEH MOTYT HE COBNaAaTh: B mepokcue Bogopona H-O-O-H
CTEeXHMOMETpHYECKasi BaJICHTHOCTh KHUCJIOPO/Ia paBHA €AMHUIIE, a SJEKTpOHHAas — NIBYM. CyIIeCTBYeT TakKe KOOpAXHAILIMOHHAs
(CTpYyKTYpHAsi) BAJICHTHOCTh, KOTOPAsk ONPECISCTCS] YUCIIOM COCEAHNX aTOMOB. KoMuecTBeHHON Mepoi BaJICHTHOCTH aToMa
2JeMeHTa D MOXKET CIY)KUTh YHCIIO aTOMOB BOJOPOa (BaJIEHTHOCTb IO BOJIOPOTY) WIIM KUCIIOpOo/ia (BAIEHTHOCTh 10 KUCIOPOY),
KOTOpbIe D npucoeauHseT, oopasys ruapua DHx nnu okens OnOm. EcTb 2neMeHThI, KOTpble UMEIOT MOCTOSHHYIO BaJICHTHOCTD:
onmnoBaiientHol H, Li, Na, K, Rb, Cs; nByxBanentasl Be, Mg, Ca, Sr, Ba; TpexBasienTHbl B, Al. B pasnuuHbIX COSTUHEHUIX aTOMBI
OJTHOTO M TOTO K€ DJIEMEHTa MOTYT MPOSBIIATEH pa3IMIHbIE BaJICHTHOCTH (TIepeMeHHast BAJIGHTHOCTH): TaK, cepa ABYXBaJICHTHA B
H2S u CuS, uetsipexBanentna B SO2 u SF4, mectuBanentHa B SO3 u SF6. B paMkax »1eKTpOHHON TEOPUH XMMUYECKOH CBA3U
BAJICHTHOCTB aTOMa OTIPEIEISICTCS YUCIIOM €r0 HECIIapPEHHBIX AIEKTPOHOB B OCHOBHOM HJIM BO30Y)KICHHOM COCTOSIHUH,
Y4acTBYIONIUX B 00pa30BaHUU OOIIUX AIICKTPOHHBIX Map C JICKTPOHAMH JPYTHX aTOMOB.

BemectBo(a) — pusndeckas cydcTaHus co criequPUISCKIM XHMUIECKAM cOCTaBOM. KakioMy BelecTBy MpUCYI HAOOP CBOMCTB
— OOBEKTUBHBIX XapaKTEPUCTHUK (IUIOTHOCTh, TEMIIEPATypa IUIABICHUS, TEMIIEPaTypa KUIIeHUs], TEPMOIMHAMUYECKHE
XapaKTEpUCTUKU, TapaMETPhl KPUCTAIUIMYECKON CTPYKTYpPbI), KOTOPBIE ONPENEIAIOT HHANBUAYAIbHOCTh KOHKPETHOTO BELIECTBA U
TEM CaMBbIM TO3BOJISIOT OTIMYUTH €r0 OT BCeX APYTUX BeliecTB. BemecTBa OBIBAIOT MIPOCTHIE (COCTOST U3 aTOMOB OJTHOTO
XUMHYECKOTO 3JIEMEHTA U HEe MOTYT OBbITh Pa3iOKEHbI Ha IPyrHe BEMIECTBA B YCIOBUAX XUMUYECKUX PEAKIUN), CIIOKHBIE
(XuMHUYECKHE COETUHEHUS], COCTOSALINE U3 aTOMOB HECKOJIBKUX JIEMEHTOB), HEOpPraHU4eCKUe (HE UMEIOT XapaKTepHOro JUIst
OpPTaHWYECKHX BEIIECTB YIIIEPOIHOTO CKEJIeTa, He COJepKaT yIiIeposa, KpoMe KapOHuIoB, ITHAaHUI0B, KapOOHATOB, OKCHIIOB
yIiIepo/a ¥ HEKOTOPBIX IPYTHX COSANHEHHUH, KOTOPBIE TPAJUIIMOHHO OTHOCAT K HEOPTaHUIECKNM ), OpraHIUYecKue (Kiacc
COEJIMHEHUH, B COCTaB KOTOPBIX BXOJUT YIJIEPO/], 32 UCKIIOYEHNEM KapOUI0B, YTOJbHON KUCIOTHI, KapOOHATOB, OKCHIOB yriepoaa
Y IIUaHH]IOB), IPUPOJIHBIE BellecTBa (CM. MuHepalbl).

BogopomHas cBsi3b — popMa accommaIiuy MeXIy SJIEKTPOOTPHUIIATETHHBIM aTOMOM U aTOMOM Bostopoa H, CBSI3aHHBIM KOBAJICHTHO C
JPYTHM DJIEKTPOOTPHUIIATENbHBIM aTOMOM. B KauecTBe 2JeKTpOOTpHULIATeIbHBIX aTOMOB MOTYT BhICTynaTh N, O win F. Yacto
BOJIOPOJHYIO CBSA3b PACCMATPHUBAIOT KaK 3JIEKTPOCTATUUECKOE B3aUMO/ICHCTBUE, YCHUICHHOE HEOOJIBIINM Pa3MEPOM BOOPOJa,
KOTOpoe 00ecrieyrBaeT OJIM30CTh B3aUMOJICHCTBYIOIINX JUIIONICH. DHEPTHsI BOJIOPOTHON CBSI3M 3HAYUTEIEHO MEHbIIE SHEPTHU
OOBIYHON KOBAJICHTHOH CBs3H (He mpeBbintaeT 40 x/[)k/M0Ib), 0JHAKO 3TOH 3HEPTHH JOCTATOYHO, YTOOH! BEI3BATH ACCOIHAIIHIO
MOJIEKY, T.€. UX 00BbeTMHEHNE B JUMEPHI HITH MOJUMephl. BogopoaHas CBsI3b CIYKUT MPUYMHOI aHOMaIBbHO BBICOKUX TEMIIEPATYp
TUTABJICHUS M KUTICHHUS TaKUX BEIIECTB, Kak (TOPOBOIOPO/I, BOJA, AMMHAK.

JIBoiiHas CBSI3b — KOBAICHTHASI XUMHUECKAs! CBS3b, 00YCIOBIICHHAS IBYMSI OOIIUMH JIEKTPOHHBIMH TTApaMH.

3apsa(l) — CBOINCTBO HEKOTOPBIX AIEMEHTAPHBIX YACTUI K HOHOB. HanMeHBIINM 3apsaoM SIBISIETCS 3aps/ SJIEKTPOHA, PABHBIN
1,6-10-22 Ki1, eMmy NpuUCBOEH 3HAaK «MUHYC». Takoii »xe 3apsiJi, HO IPOTHBOIIOJIOKHBIH 110 3HAKY (KILTIOCY), UMEET MPOTOH. 3apsibl
MOHOB paBHBI WIIM KpaTHBI HanMeHbIMM 3apsinam: H+, Ca2+, Cl—, SO42—u 1.1

VoHHas cBsI3b — IPOYHAS XMMUYECKas CBsI3b, 00Pa3yIOMIascs MEXIY aTOMaMH C OONBIION pa3HOCThIO (>1,7 no mikane [Tonmara)
9JIEKTPOOTPULIATETIBHOCTEH, TPHU KOTOPOii 00111ast SJIEKTPOHHAS Mapa MOJHOCTHIO NEPEXOAUT K aTOMY ¢ OOJIbLIei
3JIEKTPOOTPULIATEIBHOCTBIO, HallpuMep, coeanHeHue CsF, B KOTOpOM «CTeneHb HOHHOCTH» cOCTaBiseT 97 %. XapakTepHbIM
CBOWCTBOM TOIOOHBIX COSTMHEHUH SIBISICTCS XOPOIIasi pACTBOPUMOCTD U SJICKTPOIUTUIECKAS TUCCOIMALINS B ITOJISIPHBIX
PacTBOPUTEIISIX.

KucnoTtHoe 4ncio — BeuurHa, XapakTepU3yIoIas CoAepKaHue KUCIOT B HEKOTOPBIX TEXHUYECKUX U MPUPOAHBIX MPOIYKTAX;
paBHo guciry muuurpammoB KOH, pacxomyembix Ha HelTpanm3anuio | r mpoaykta. KucioTHoe 4nciio uMeeT 3HaYeHUe 00bITHO
MIPU aHAJIN3€e KUPOB.

KoBanenTHas cBsi3b — XuMHUECKasl CBsA3b, 00pazoBaHHAs 00001IeCTBICHUEM (TIEPEKPBIBAHUEM ) TAphl BAJIEHTHBIX 3JIEKTPOHHBIX
obakoB. ObecreynBaroIue CBI3b AIEKTPOHHBIC 00J1aKa (3JIEKTPOHBI) HAa3BIBAIOTCS OOIIIEH AIIEKTPOHHOH napoii. XapakTepHbIe
CBOWCTBA KOBAJICHTHOW CBSI3U — HAIIPABICHHOCTh, HACHIIIIAEMOCTb, OJISIPHOCTD, IOJSIPU3YEMOCTD — OTIPEICIISIIOT XUMUUECKUE U
(uznueckue cBoiicTBa coennHeHnid. Eciu atombl, 00pasyroniue KOBAIEHTHYIO CBSI3b, OIMHAKOBEI, TO ICTUHHBIE 3apsi/ibl aTOMOB B
MOJIEKYJIE TaK)Ke OJAMHAKOBBI, IOCKOJIbKY aTOMBI, 00pa3yIoliye CBsi3b, B PABHOW CTENCHU BIAJCIOT OOIIEH 2JIeKTPOHHON Mapoi.
Taxast cBsI3b Ha3bIBACTCS HETIOJISIPHON KOBAIEHTHOM CBsA3bI0. Takyro CBA3b UMEIOT MPOCTHIE BemecTBa, Hanpumep: 02, N2, CI2.
Ecnu aToMBI pa3udHbL, TO CTETIEHD BIAACHUS OOIIEH Mapoil AIEKTPOHOB OMPEACISETCS pa3IHIUeM B JIEKTPOOTPHIIATENEHOCTSIX
aTOMOB. ATOM ¢ OOJIBIIIEH 2JEKTPOOTPULIATEILHOCTBIO CHIIbHEE IPUTIATMBAET K ce0e Mmapy 3JIEKTPOHOB CBSI3H, U €0 HCTUHHBIH
3apsiJi CTAHOBUTCSI OTPHIATEIEHBIM. ATOM C MEHBIIICH JIEKTPOOTPUIIATEIHHOCTHIO IPHOOPETAET, COOTBETCTBEHHO, TAKOW JKE IO
BEJIMUMHE TIOJIOKUTENbHBIN 3aps. Takas CBA3b Ha3bIBAETCS KOBAJIGHTHON MOJISIPHOM CBSI3BIO.

MexbsiiepHOoe pacCTOSIHUE — PACCTOSHUE MEXKILY SIAPAMU aTOMOB B MOJIEKYJIE WIIM KPUCTAJUINIECKOH PEeIIeTKH.

Mosekyna — HauMeHbIIas YacTUIla JaHHOTO BEIEeCTBa, 00J1a/1at011as €ro OCHOBHBIMU XMMUYECKMMU CBOHCTBaMH, CLIOCOOHAS K
CaMOCTOSITEIIHHOMY CYIIECTBOBAHHUIO W COCTOSINAS M3 OJMHAKOBBIX WIIM Pa3IMYHBIX aTOMOB, COCTMHEHHBIX B OJTHO IEJIOC
XUMHYECKUMU CBSI3SIMH. MOJIEKYIBI TIOAPA3AEISIOTCS 110 YUCITY aTOMOB ([IByXaTOMHBIE, TPEXaTOMHBIE H T.JI.), TIO TEOMETPUIECKOMY
CTPOEHUIO (JJMHEHHBIE, YIIOBbIe MUPaMUIAIbHbIE, TETpadIpuyecKue U T.1.), 0 HATMYUIO I OTCYTCTBUIO AUMOJIBHOIO MOMEHTA
(monsipHBIE U HENOJISIPHBIE, IO MATHUTHBIM CBOWCTBAM (IMaMarHUTHBIC U TapaMarHUTHEIC), TI0 PEaKIIMOHHOM CIIOCOOHOCTH
(axTHBHBIC ¥ HEAKTHBHBIC) H T.II.

Mob — enquHUIA KOIH4YecTBa BemiecTBa. OIUH MOJIb — TaKOE KOJIMUECTBO BELIECTBA, B KOTOPOM coaepkurcs 6,02-1023
CTPYKTYPHBIX €JMHUI] 3TOr'0 BEIIECTBA (ATOMOB, MOJIEKYJI, HOHOB U T.II.).

MossipHBIH 00beM VM — 00bEM OTHOTO MOJISI BEIIECTBA, BEIMUMHA, ITOJTyIalomasics OT JICICHUS MOJIIPHON MacChl Ha TNIOTHOCTb.
XapakTepusyeT IJIOTHOCTh YIaKOBKH MoJIeKyll. COrflacHO 3aKOHY ABOTaIpo, OJUH MOJIb JII00OTO ra3a Mpu HOPMAITBHBIX YCIOBHSIX
HMeEET OJMH U TOT K€ 00BEM; €ro CHMBOJI VM, YnciieHHoe 3Hauyenue 22,413 1/Momab.




Oomas xuMus — ydeOHast TUCHUIIINHA, KOTOpask B OOIIMX YepTax ONUCHIBAET (PyHIaMEHTAIbHBIC OCHOBBI XUMHYECKOH HAYKH:
aTOMHOMOJIEKYJISIPHOE YUCHHUE, CTPOCHHUE aTOMa, IEPHOJUIECKHI 3aKOH U [leproiiecKyro CHCTeMy XMMHUYECKUX JICMEHTOB,
XMMHYECKYIO CBSI3b U CTPOCHHE MOJICKYJI, arpeTaTHBIE COCTOSIHUS BEIIECTBA, OCHOBBI XUMUYECKOH TEPMOANHAMUKI W XUMHUIECKON
KUHETHKH, XUMUYECKOE PABHOBECHE, PACTBOPEL, ITEKTPOXUMHUUECKHE IIPOIIECCHI.

Iepuoauyeckast cucteMa XMMHYECKHX 3JIEMEHTOB — KJIACCHU(UKAIMS XMMHYECKHUX DJIEMEHTOB, YCTAHABIINBAIOIIAs 3aBUCUMOCTh
Pa3IMYHBIX CBOMCTB 3JIEMEHTOB OT 3apsiia aTOMHOTO siipa. CucTema siBiIseTcs rpad)MueCcKiM BBIPaXXEHHEM IIEPUOANYECKOT0 3aKOHa,
yctanoBineHHOTro J[.11. MenneneeBsM B 1869 r. E¢ mepBoHavansHbIi BapnaHaT ObuT pazpabotan .M. MeHzneneeBsIM 1
yCTaHABIIHMBAJ 3aBHCUMOCTh CBOMCTB 3JIEMEHTOB OT UX aTOMHOM Macchl. [IpeioxkeHo HECKOIBKO COTEH BapHaHTOB H300pakKeHHs
ITeprnoanyeckoii cHCTEMBI, HO TOBCEMECTHO MCIOJIB3YETCsl TAOJIMYHBIN BapHAHT CUCTEMBI, COCTOSILEH U3 TPy (BePTUKAIbHBIX
CTOJIOIIOB) M TIEPHOJIOB (TOPU3OHTANBHBIX PANOB). [lepnoaudeckas cucteMa crajia BayKHEHIIeH BeX0H B pa3BUTHH aTOMHO-
MOJIEKYJIIPHOTO yueHus. braaromaps e CII0XHUIOCH COBPEMEHHOE MOHATHE O XMMUUECKOM JJIEMEHTE, IIPOCTHIX BEIIECTBAX U
CoeIMHEeHUsIX. Mccnei0BaHusAMM aTOMOB OBUIO YCTAHOBJICHO, YTO TOPSIIKOBBI HOMEp 3JI€MEHTa B IIEPHOINUECKON CHCTEME
(aToMHBII HOMEp) PaBEH MOJIOKUTEILHOMY 3apsiIy SIpa aToMa 3TOr0 JIEMEHTa, HOMEP MEPHO/ia ONPEEIIAET YUCIIO SIEKTPOHHBIX
000JI09eK aTOMa, a HOMEp TPYIITEl — YHCIIO BAJICHTHBIX JIEKTPOHOB B aTOMAaX, YTO OOBSICHACT CXOICTBO XUMUYIECKIX CBOWCTB
3JIEMEHTOB I'PYTIIIEL

[TpoToH — cTabuibHas JIeMEHTapHAast YaCcTHIA, BXOASIAs B COCTAaB BCEX aTOMHBIX si/iep, AApo npoTus, noH H+. 3apsa npotona
MOJIOXKUTENBHBIN, 3JIEMEHTAPHBIH; abcomoTHas Macca 1,673-10-27 xr, otHocuTenbHas Macca 1,007276 a.e.M.

PannoakTHBHOCTH — CAMOIIPOHU3BOJIFHOE IIPEBPAICHHE HEYCTOIYMBOTO H30TONA OJHOTO XUMHYECKOTO 3JIEMEHTa B M30TOI IPYTOro
9JIEMEHTa, COIPOBOXKAIOIIEECs UCITYCKaHUEM 3JIEMEHTApHbIX YacTULl. PalMoakTHBHOCTb NO/PA3AENseTCS Ha MATh THUIIOB.

. Aubda-pacnag — pacrajg aTOMHBIX siIep, CONPOBOXKIAIOMINICS MCITyCKaHUueM anbga-dgactull (saep 4He).

. Bera-pacniax — pacmag aTOMHOTO spa, CONPOBOXKIAFONTUICS BBIIETOM M3 SIIpa JIEKTPOHA WX ITO3UTPOHA.

. laMMma-u3nydeHue — 3JeKTPOMarHuTHOE M3NydeHHUe, MpUHAAJIeKaliee Hanboee BHICOKOYACTOTHON (KOPOTKOBOJIHOBOM)
YaCTH CIEKTPa 3JIEKTPOMArHUTHBIX BOJIH.

. [IpoToHHAs PaTHMOAKTHBHOCTh — CAMOTPOM3BOIBHBIA pacnal HEUTPOHHO JNEPUIMTHBIX aTOMHBIX sIEp,
COIPOBOKAAIOIIUICS HCIIyCKaHIEM IIPOTOHOB.

. CrioHTaHHOE JIeJIeHNe — PaJHOaKTHBHBIA pacaj TsDKEJbIX aTOMHBIX siiep, IPOUCXOAAUINN 06e3 BHEIIHEr0 BO30YKAECHUS.

CaMoIpou3BOJIbHAS PEAKIUS — XUMUUECKas peaknust, IPOTeKaHHe KOTOPOH He TpeOyeT BHEIIHUX SHEPreTHUECKUX 3aTpar U 3a CUET
KOTOPOI MOXeT OBITh IIPON3BE/ICHA TI0JIe3Has PaboTa; peaKIus SBIIETCS CaMOIPON3BOIBHON, €CITH €€ IPOTEKaHHe BEIET K
YMEHBIIIEHHIO Hepruu ['uboca.

CucremMa XUMHUYECKasi — COBOKYITHOCTb B3aMMOJIEHCTBYIOIIUX BELIECTB MM YaCTUL], PEaIbHO MM MBICIEHHO BbIIEIEHHBIX U3
oKpyxaromier cpensl. [1o cTeneHn B3auMOICHCTBHS C OKPYKAIOIIEH Cpeioil XMMUIEcKast CHCTEMa MOXKET OBITh OTKPBITOM
(oOMeHMBaeTCs ¢ OKpyXKaroIeil cpemoi FHeprueil u BEeIecTBOM), 3aKphITOH (0OMEHUBACTCS C OKPYKAIOMIEH Cpeoit TOIBKO
SHepruei) u U30JIUPOBaHHOHN (HE OOMEHUBAETCS ¢ OKPYKAIOLIEeH Cpeoi HU BEeIeCTBOM, HU dHeprueil). Cucrema, cocTosmas 13
YaCcTUII, HAXOAAIINXCS B OJHOU (pase, Ha3pIBAETCS TOMOTEHHOM; CHCTEMA, COCTOSIIIAs U3 BEIIECTB, HAXOAINXCS B PasHbIX (azax u
MMeIoIas XOTs OBl OTHY TOBEPXHOCTH pa3fielia, Ha3bIBACTCS TeTCPOTCHHOM.

CKOpOCTb XUMHUYIECKON PEaKIUH — YUCJIO aKTOB B3aUMOAEHCTBHSA, MPOUCXOAAIINX B AUHHILy BpEMEHH B €IUHHUIE 00BbeMa (It
TOMOTEHHBIX PEaKINii) WM Ha eIMHULE TOBEPXHOCTH pa3Jiena (a3 (U1 rFeTepOreHHbIX PeaKiuii); U3MepsAeTCs H3MEHEHHEM
KOHIICHTPAIINN PEarupyoINX BEIECTB B €IMHAIYY BpeMeHHU. B Xo/1e peakiiy KOHIIGHTPAauH PearupyoiX BEIIeCTB HETIPEPEIBHO
WU3MEHSIOTCS, TOITOMY Pa3NNYaloT CPEAHIOI0 U MTHOBEHHYIO CKOPOCTh PEAKI[UH: CPEIHSS CKOPOCTH paBHA H3MEHEHHIO
KOHIICHTPAIIUU PEareHTOB WU MIPOAYKTOB 32 HEKOTOPHII IPOMEXKYTOK BPEMEHH, MTHOBEHHAs — B JaHHBII MOMEHT BPEMEHH.

CnnH — coOCTBeHHAs! (BHYTPEHHSS) XapaKTEePHCTHKA 3JIEKTpOHA B aToMe. 110 3Tl XapaKTepUCTHKE BCE AIIEKTPOHBI B aTOMaX
pa3IHYaroTCs Ha JJBa BHUJA C IIPOTHBOIIOIOKHBIMY 3HAUYCHNSIMHA crinHa. Ha oxHO aToMHOM opOUTanm MOTyT pa3MentaThes
MaKCHMAIIbHO J[BA AJICKTPOHA, Pa3IHYAIONIHECs CIIHHOM.

Hanmune cinHa y 21€KTPOHOB MOATBEPKAAETCS CIEKTPaMH aTOMOB.

TepMosiiepHBI CHHTE3 — PEaKIMU CIHUSHIA JIETKAX SAEP aTOMOB, KOTOPBIE IIPOTEKAIOT PH OTPOMHBIX TeMIIepaTypax H
COIPOBOKAAIOTCS BBIICJIICHHEM OTPOMHOTO KOJIMYECTBA SHEPTUH; TaKHe PeakIiy npoTekatoT Ha CoJHIle U Ip. 3Be3/1axX, a Ha 3emIe
— IIpU B3pbIBE TEPMOSAIEPHBIX (BOZOPOIHBIX) 60M6. Ha NpoTsikeHNU HECKONIBKUX JECSATHICTUH MPOBOIATCS UCCIEI0BAaHUS 110
HPOBEJICHHUIO TEPMOSIIEPHOTO CHHTE3a B YIIPABIIEMOM PEXHME; €CIIM 3Ta 3a/a4a Oy/IeT pelIeHa, TO YeJI0BE4eCTBO OyIeT UMETh
HOBBII HEHCCAKAEMBIN HICTOUHUK SHEPTHU.

Xumudeckas peakius (XMMUYeCKoe B3auMOAEHCTBIE) — IPEBpaIlleHHe OJHOTO WM HECKOIBKUX MCXOIHBIX BEIECTB (PEareHTOB) B
OTJIMYAIOIIUECS OT HUX [0 XUMHYECKOMY COCTaBY MII CTPOEHHUIO BellecTBa (MPOLYKThI peakiun). IIpy XuMHyeckux peakiusax
SJpa aTOMOB HE MEHSIOTCS, He M3MEHETCS UX 00IIee JiciIo, H30TOMHBIH COCTaB XMMHUYECKHUX JIEMEHTOB, TIPH 3TOM IPOUCXOIHUT
nepepacipeieneHne 3JIeKTPOHOB U ep U 00pa3yloTcs HOBBIC XMMHUCCKHE BEIIECTBA. XUMUYECKIE PEaKIINU KIACCUPUITIPYIOTCS
M0 HECKOJIBKHUM NPHU3HAKAM.

. ITo n3MEHEHHIO COCTaBa PEarcHTOB — PEAKIMU MPHCOEAUHEHNUS, Pa3lIOKEHNUs, 3aMEIICHHs] ¥ B3aUMHOTO OOMCHa.

. Io cremensM okucieHns — 0e3 U3MEHEHHS CTETICHeH OKMCIICHHUS 3JIEMEHTOB M ¢ M3MEHEHHEM CTeleHeH OKHCIICHUS
(OKHCITHTENFHO-BOCCTAHOBUTENIBHBIE PEAKIIHHN).

. ITo TerutoBoMy 3¢ dekTy — 3K30TepMHUYecKHe (C BBIICICHHEM TeIlla) U SHJ0TEPMHYECKHE (C IOIJIOLICHUEM TeIlia).
. o ycioBuAM mpoBeAeHHS — NP HarpeBaHUM (TEpMONN3), AEHCTBHH cBeTa ((OTONN3), paauanuy (paxuonus),

3JIEKTPHYECTBa (IITEKTPOIIH3), IPH YIACTHH KaTAIN3aTOPOB (KaTATUTHYECKUE PEAKIIH), MEXaHHIECKOTO BO3/ICHCTBHS
(MeXaHOXMMHUYECKUE PEaKIM1), B HU3KOTEMIIEPATypHO M1a3Me (T1a3MOXUMUYECKUE PEaKIin).

. ITo mpu3HaKy caMONPONU3BOIBHOCTH — CAMOIIPOU3BOJIBHBIE M HECAMOIIPOU3BOJIbHBIC.

. ITo mexaHm3My — TpocThie (MOHO-, OM- W TPUMOJIEKYISIPHBIE) W CIOXKHBIE (IIOCIIeIOBAaTEIbHBIE, MTapalIeNbHbIe, IICITHEIC).
Xumugeckast CHCTEMa — 4acTh IPOCTPAHCTBA, COJEprKaIasi B3aUMOACHCTBYIOINE BENIECTBA, PEalbHO MM MBICIICHHO

000co0IeHHAs: OT OKPYKarolel (BHEUTHEH) Cpe/Ibl.

XuMH9ecKast CBs3b — B3aNMO/ICHCTBIE aTOMOB, IIPUBOIAIIEE K 00Pa30BaHUIO MOJIEKYJI, PaIUKAIOB, MOJICKYJIIPHBIX HOHOB,
KOMIUIEKCOB, KPHCTAJUIOB, IPOXYKTOB IIOBEPXHOCTHOI XeMocopOImy 1 Ap. XUMHUYEeCKas CBA3b IOAPA3AEIIACTCS Ha KOBAJICHTHYIO
(HEeTONSIPHYIO U MOJISIPHYIO), HOHHYIO M METAJUINYECKYIO.




Xumuaeckas (popMyna — CIIoco0 BBIPpAKEHU KaYE€CTBEHHOT'O 1 KOJIMYECTBEHHOT'O COCTaBa XUMUYECKUX COEJIMHCHUH ¢ IIOMOIIBIO
CHUMBOJIOB XUMHUYCCKHUX 3JICMCHTOB. I/ICHOHLSyeTCH HCCKOJIBKO BU/JIOB XUMHWYCCKHUX (1)0pMyJ'IZ

. Ipocretimas (ammupryeckas) hopMyia, KOTOpas MMOKa3bIBaeT COOTHOIICHHUE JIEMEHTOB B COeAWHEHUH, Hanpumep, HO,
CH,NH u 1.1

. MonexkynspHas ¢opMmyna, KOTopasl BEIpakaeT cocTaB peanbHbIx Monekyn: H202, C2H6, N2H4 u T.1.

. CrpykrypHast (rpaduueckas) Gpopmysa, KOTOpas HeceT MH(POPMAIMIO O B3aUMHBIX CBSA3SX aTOMOB. B CTpyKTypHBIX

(hopMymax CBSI3b MEKIY aTOMaMH 0003HaYaeTCS YePTOUKOI, a YUCIIO YePTOYEK COOTBETCTBYET 3JICKTPOHHOH BAJIEHTHOCTH aToOMa.
XVMUYECKUIl aHAJIN3 — YyCTaHOBJIEHUE COCTaBa BellecTBa. MeToAbl aHalIn3a: KaueCTBEHHBIN, KOJTMYECTBEHHBIH, (PU3UKO-
XMUMHYECKUH, BECOBOM, 00BEMHBIN, TEPMUIECKHI, pEHTT€HOCTPYKTYPHBIH, peHTreHO(ha30BbIi U JIp.

XUMHUYECKUH 31IEMEHT — BUJL ATOMOB C OIPEAEIEHHBIM 3apsJIOM AApa; KaKAOMY XMMUUECKOMY 3JIEMEHTY COOTBETCTBYET
OIpENIEJICHHBIN BUJ aTOMOB, Ka)/Ibli JIEMEHT UMEET aTOMHBII HOMEp U oIpeesieHHoe MecTo B Ilepuonudeckoil cucreme
XUMHYecKHX d1eMeHToB J[. M. MenneneeBa. XuMuueckue 3JeMEHTHI KIacCHPULIUPYIOTCS 10 Pa3IUYHbIM IPU3HAKAM.

. ITo Tumy aTOMHBIX OpOHTaNEH, 3aMOJIHCHHBIX BAJICHTHBIMHU 3JICKTPOHAMM, XUMHUYECKUE IEMEHThI MOIPA3ICIIAIOTCS Ha S-
AJIEMEHTBI, P-3JIEMEHTHI, d-2IeMeHTHI, f-3JIeMEHTBI.

. ITo pacmpocTpaHEeHHOCTH B MPUPOJIE XUMHUECKHE DIIEMEHTBI OAPA3ACIAIOTCS Ha PaclpoCTpaHEeHHbBIE, PEeNKNE,
paccesHHbIE U OTCYTCTBYIOIIME B 3eMHOU KOpe.

. [To XMMHUYECKAM CBOMCTBAM pa3HYar0T METALUTHUECKUE, HeMETAUTHISCKHe U aM(OTEpHBIC dJICMEHTHI.

. [To 6TM30CTH XMMHYECKHX CBOMCTB CYIIECTBYIOT TPYIIIIOBBIE HAa3BAHUS DJIEMEHTOB: IIEJIOYHBIE DJIEMEHTHI,

IIEI0YHO3eMEIbHBIE SIEMEHTHI, PeAKO3eMEeIbHbIE SIIEMEHTHI, JIEMEHThI-TAHTAaHOH/IbI, JIEMEHThI-aKTHHOUIbI, IITATHHOBBIE
SIIEMEHTBI, JJIEMEHTBI «CeEMeIicTBay» xkKese3a.

XUMHAYIeCKOe paBHOBECHE — COCTOSHIE XUMHUIECKOH CHCTEMBI, B KOTOPOM 00paTHMO NPOTEKAET OHA WM HECKOIBKO XMMUIECKIX
PeaKIuii, MPUYIEM CKOPOCTH IPSMOM U 00paTHON peaKkIr paBHBI MEXK Ty co00H. I CHCTeMBI, HaXOAAMIEHCS B XUMHYIECKOM
paBHOBECHH, KOHLIEHTPAI[UN PEareHTOB, TEMIIEpaTypa U Ipyrue napaMeTpbl CHCTEMBI HE U3MEHSIOTCS co BpeMeHeM. CM. Takke
KoncTanTa paBHOBECHS.

Yactuma(sl) BemecTBa —aToMbI (07aropo HbIe Ta3bl, METAJUIBI M HEMETAIIBI C aTOMHOM KPUCTAIUTMYECKOH PEIIeTKOH), HOHBI
(BemecTBa HOHHOTO CTPOCHUS) UM MOJIEKYJIBL.

Yucro — nepBoe CI0BO B HA3BAHUSAX MHOTHX MOCTOSTHHBIA XUMUYECKUX BETUYHH.

. UYncmo ABorasipo — mocTostHHAasE ABoranpo 0e3 ykazaHus eAuHHI m3MepeHus: 6,02:1023; 9uciao CTpYKTypHBIX €IWHHIL
(4Mco YacTuil) B OJHOM MOJIE BEILIECTRA.

. Yucno ruapaTanyuy — 4UCIO MOJICKYJ BOJIbI, CBA3aHHOE C OJHUM HOHOM B BOJHOM PacTBOPE JIEKTPOJINTA; JUIS HEBOJHBIX
PacTBOPOB — CONBEBATHOE YHCIIO.

. KoopauHannoHHOE YHCII0 — YUCIIO aTOMOB, MOJIEKYJI FUIM MOHOB, CBSI3aHHBIX C JAHHBIM aTOMOM.

. Uucno dapanes — nocrosinHast Papazges 6e3 ykazaHusi enuHul usmepeHus: 96486,4 wu =~ 96500.

. OKBHBAJICHTHOE YHCIIO Z — YHCIIO, ITOKA3bIBAIOIIEE, BO CKOJIBKO Pa3 SKBUBAJICHTHAS Macca MEHbLIE aTOMHOI Macchl

3JIEMEHTA B JaHHOM COEJUHEHUM WM MOJIEKYIIIPHOM MacChl BelllecTBa B JaHHOU peakuuu. UyryH — cm. XKenesa crassl.
OnexTpoH(bl) — cTabMIbHASA 3JIEMEHTapHas YacTuna ¢ Maccoit nmokos 9,11-10-31 xr u orpumarensHsM 3apsaoM 1,602-10-19 Ki;
0003Ha4aeTCs e—. 3JIEKTPOHBI ABJISIFOTCS COCTABHOM YacThlO JII0OOTr0 aToMa, 00pa3yst B HEM 3JIEKTPOHHYIO 000JIOUKY, B KOTOPOii
pa3IHyaroT BHYTPEHHHUE U BHEIITHNE, CIIApEHHbIC M HeCTIapeHHBIE, S-, P-, d- 1 f-35IeKTpOoHSbI:

. BHyTpeHHHE 3IIEKTPOHBI — MIEKTPOHBI, YUCJIO U PACIPEICNICHHE KOTOPBIX 0 SHEPTeTHYECKIM YPOBHSAM M IIOTXYPOBHSAM
COOTBETCTBYIOT JIEKTPOHHOIT 000JI04Ke OJIMKalIero MpemecTByIOero 01aropoJHoro ra3a; BMecTe C si{pOM aToMa 3TH
IEKTPOHBI 00PA3YIOT OCTOB» aATOMA.

. BHenrH#e 371eKTPOHBI — 3JIEKTPOHEI, CIEAYIOMKE 3a BHYTPEHHUMH; BCE WJIHM YacTh STHX JJIEKTPOHOB YJacTBYIOT B
00pa3oBaHNM XUMUYECKHUX CBA3eil aToMa ¢ APYTUMHU aTOMaMH, TOTOMY MX HA3bIBAIOT BAJICHTHBIMU 3JIEKTPOHAMHU.

. CriapeHHbIE 3JEKTPOHBI — JBa AJIEKTPOHA, 3aMONHAIOLIME OJHY 3JIEKTPOHHYIO OpOUTaib (ATOMHYIO OpOUTANb).

. HecmapeHHbIe )1eKTPOHBI — OMHOYHBIE AJICKTPOHBI HA aTOMHBIX OpOUTAIAX.

. $-DIIEKTPOHBI, P-3JEKTPOHBI, d-3TE€KTPOHBI, f-3IEKTPOHBI — 3IEKTPOHBI HA AaTOMHBIX OPOHMTANISIX COOTBETCTBYIOLIETO BHIA.

Snpo aToma — IieHTpabHas 4yacTh aTOMa, B KOTOPOi cocpeioToueHa OCHOBHas ero Macca (6onee 99,9 %). SAnpo 3apsbxeHo
HOJIOXKUTENBHO, 3apsi] AApa ONPEEIIeT XUMHUUECKUH 3]IEMEHT, K KOTOPOMY OTHOCHTCS aTOM. ATOMHOE [P0 COCTOUT M3 HYKJIOHOB
— TIOJIOXKHUTETHHO 3apsHKEHHBIX IIPOTOHOB M HEHTPAIbHBIX HEHTPOHOB, KOTOPHIE CBSA3aHBI MEXK/Ty COOOH IPH OMOIIH CHIIBHOTO
B3aUMOJEHCTBHA. ATOMHOE IO, pacCMaTpUBaeMoe Kak KJIACcC YaCTHUI] C OMPeIeICHHBIM YHCIOM MPOTOHOB  HEUTPOHOB, IIPUHSTO
Ha3bIBaTh HYKJIHJIOM.

KommuiekcHoe u3ydeHue npeyiaraeMoi CTyJeHTaM y4eOHON TUCIMIUIMHBL TpEAIoaracT opjaieHue MaTepragaMu JEeKLIuH,
y4eOHHKA, TBOPYECKYIO pabOTy CTYJCHTOB B XOJI€ TPOBEICHUS CEMUHAPCKUX 3aHATHIH, a TAKIKE CHCTEMAaTHYECKOE BBIITOJTHEHUE
TECTOBBIX M MHBIX 3aJIaHUH JJIS1 CAMOCTOSATENILHON paOOTHI CTYICHTOB.

B xoze nexuuii pacKphIBaIOTCsI OCHOBHBIE BOIIPOCH B paMKaX pacCMaTPUBAEMOM TEMBI, IENIAl0TCS aKLIEHThI Ha HanOoJee CIOXKHBIE
Y MHTEPECHBIC TIOJIOKCHHUS N3y4aeMOro MaTepuaia, KOTOphIe TOJKHBI OBITh TIPHHATHI CTYJCHTAMHU BO BHUMaHKe. MaTtepHraibl
JIEKLUH SBISIFOTCSI OCHOBOM JIJISl TIOJTOTOBKH CTYJIEHTa K CEMUHAPCKHUM 3aHSITUSAM.

OCHOBHOH IIEJIbIO CEMUHAPCKUX U MPAKTUYECKUX 3aHITUHN ABISETCS KOHTPOJIb 33 CTENEHbIO YCBOCHHUS IPOMACHHOTO MaTepuana,
XOJIOM BBITIOJTHEHUS CTYACHTAMU CaMOCTOSITEIbHOM PadOTHl H pacCMOTpeHUE Hauboiee CI0KHBIX M CIIOPHBIX BOIIPOCOB B paMKax
TEMBI 3aHATH. PsIT BOIPOCOB TUCIUIUIMHEI, 3aCITyIINBAIOTCS HA CEMUHAPCKHUX 3aHATUAX B (YOPME TIOATOTOBICHHBIX CTYICHTaMH
coobmiennit (10-15 MUHYT) ¢ IOCHIE YOIl X OIIEHKOM BCEMH CTYIESHTaMH TPYIIITHL.

IIpakTudeckue 3aHATHS IPOBOAATCA [0 MaTepUajaM JIEKIUH, eYaTHBIX U3/1aHuM, 3JIEKTPOHHBIX UCTOUHUKOB. [Ipenycmorpeno
MpOBEIEHNE MHANBUAYAIbHON paboThl (KOHCYJIBTALMI) CO CTYIEHTaMH B XO/I€ U3y4eHUH MaTepuaa JaHHOH JUCIUIUINHBL.

CIIEIAJIBHBIE YCIJIOBUA NHBAJIMJAM 1 JIMIAM C OTPAHUYEHHBIMU BO3MOXHOCTAMHU 31OPOBb




CrnenuanbHble YCIOBHS OOYdCHUS U HAMPaBICHUs paOOTHI ¢ MHBAIUAAMH U TUIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J{0POBBSI
(manee - oOyuaromuecs: ¢ OrpaHHYCHHBIMU BO3MOXHOCTSIMH 3/10POBbs1) OIpeJIeIICHbI HA OCHOBAHHU:

- ®enepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit @eneparmy;

- ®epepanbHOro 3akoHa oT 24.11.1995 Ne 181-®3 «O coumanbHO# 3ammuTe HHBATUAOB B Poccuiickoii @eneparymy;

- npukaza MunoOpHayku Poccuu ot 05.04.2017 Ne 301 «O6 yrBepskaennu Ilopsiika opraHu3anuy U OCYLECTBICHUS
00pa30BaTEeNbHOM ASSATEIHLHOCTH 110 00pa30BaTeIbHBIM POrPAMMaM BBICIIIET0 00pa30BaHUs — IpOrpaMMaM OakaslaBpHaTa,
IporpamMMam CIHeIHaIiTeTa, IporpaMMaM MarucTpaTyph»;

- METOJMUYECKHUX PEKOMEHIAINii 10 OpraHu3aIuy 00pa30BaTeIbHOTO Ipolecca i 00ydeHHs HHBAINUAOB U JIHI C OTPaHUIEHHBIMU
BO3MOXKHOCTSIMH 3/J0pPOBbSI B 00pa30BaTe/IbHBIX OPraHU3AIMIX BBICIIETO 00pa30BaHusl, B TOM YHCIIE OCHALIEHHOCTH
00pazoBaTeIbHOTO Mpoliecca, yrBepxkaeHHbIX MunoOpaayku Poccun 08.04.2014 Ne AK-44/058H).

IMox cnenmambHEIMU YCIOBHSAMHE AJIS HOTYyYESHHUSI 00pa30BaHMS 00YyUJarOMINXCS C OTPAaHUIEHHBIMU BO3MOXKHOCTSIMH 3/{0POBBS
MOHHMAIOTCS YCIOBUS OOYyUEHUsI, BOCTIUTAHUS U Pa3BUTHA TaKUX 00yJaroIIUXCs, BKIIOUAIONIHE B ce0s HCIONb30BaHUE IPH
HE0OXOANMOCTH aJallTHPOBAaHHBIX 00Pa30BaTEIbHBIX IPOrPAMM U METOJI0OB OOYUEHHS M BOCITUTaHUSI, CHIEHAIBHBIX y4€OHUKOB,
y4eOHBIX MOCOOHMH M IUIAKTHUECKUX MaTePHAJIOB, CIICIIHATBHBIX TEXHUIECKUX CPEICTB 00yIeHH KOJUICKTHBHOTO 1
UHIUBUIYaIbHOTO NIOJIb30BaHMUS, IPEAOCTABICHUE YCIYT ACCUCTEHTA (TIOMOITHUKA), OKA3bIBAIOIETO HEOOXOIUMYIO TIOMOIIb,
HPOBEJICHHE IPYIIIOBBIX U MHANBHAYAILHBIX KOPPEKIIMOHHBIX 3aHATHH, 00eCIIeueHNE HOCTYyNa B 34aHHs By3a U IpyrUe YCIOBHS,
0e3 KOTOPBIX HEBO3MOKHO HIIM 3aTPYJHEHO OCBOCHHE 00pa30BaTEeIbHBIX MPOrpaMM O0YHarOIUXCs C OTPaHNICHHBIMA
BO3MOKHOCTSIMH 37I0POBBSI.

OOyueHne B paMKax y4eOHOH JUCHUIUIMHBI 00YYaIOMIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI OCYIIECTBIISETCS
YHHBEPCHTETOM C YUYETOM OCOOEHHOCTEH NCHXO(H3UIECKOT0 Pa3BUTHS, HHANBHIYAIBHBIX BO3MOXKHOCTEH U COCTOSIHHS 3710POBbS
TaKUX 00yJarOIIIXCs.

O0yd4eHne o y4eOHOM AUCIUILUTHHE 00YJIAIOMUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTAMH 3J0POBBSI MOXKET OBITH OPraHU30BAaHO KaK
COBMECTHO C JPyrMMH 00Yy4aroIMUCS, TaK U B OTAEIbHBIX IPYIMax.

B memsix moctynmHOCTH 00y9eHHS 110 JUCIUIUTHHE 00eCIIeINBaeTCs:

1) 1 T ¢ OTpaHMYECHHBIMH BO3SMOXHOCTSIMH 310POBBS 110 3PEHUIO:

- HaJIMYHUe albTepPHATUBHOM BepcHH 0(UINATBHOTO caiiTa HHCTUTYTA B ceTH «HTepHEeT» IS Cl1aboBUIANINX;

- BECh HEOOXOIMMBIIT JJI1 M3Y4EHHsI MaTepHall, COrJIaCHO yueOHOMY IUIaHy (B TOM YHCIIE, JUTs O0YJarOIMXCsl O MH/IMBUTyaIbHBIM
y4eOHBIM IIaHAM) TIPEJOCTABIICTCS B HJICKTPOHHOM BHJIE Ha IHCKE.

- MHAMBHYaJbHOE paBHOMEpHOE ocBemieHne He MeHee 300 JroKc;

- IPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOLIEr0 00y4aIoIeMycss HEOOXOIMMYIO TOMOIIb;

- obecrieueHre BO3MOXKHOCTH BBIITYCKA aJTbTEPHATHBHEIX (DOPMATOB MIEUATHBIX MAaTEPHAIOB (KPYITHBIA AT WK ayanodaiis);
- obecrieueHne TOCTyIa 00yJaIoIIerocs, SIBISIOMIEroCs CICTBIM 1 HCIIOIB3YIONMIEro cO0aKy-IIPOBOIHIKA, K 3[aHAI0 YHUBEPCHUTETA.
2) 11 UL ¢ OTPaHHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBBSI 10 CITYXY:

- HAJIM4ME MUKPO(OHOB M 3BYKOYCHIIMBAIOLIEH ammaparypbl KOJUIEKTHBHOTO II0JIb30BaHUS (2YJHOKOJIOHKH);

3) IS JTUIT ¢ OTPaHMYECHHBIMH BO3MOYKHOCTSIMH 3710POBBSI, MEIOIINX HAPYIICHHUS OIIOPHO-BUTATEIILHOTO alapara, MaTepHaIbHO-
TEeXHUYIECKUE YCIIOBUS JOIKHBI 00ECIICUNBATH BO3MOKHOCTE OECIIPEMSTCTBEHHOTO JOCTYIA 00YyJIaloMUXCs B y4eOHbIE TOMEIICHHS,
CTOJIOBBIE, TYaJICTHBIC ¥ APYI'He MOMEIICHHUS OPraHU3aliH, a TAKXKe PEeObIBaHUS B YKa3aHHBIX IOMELICHUX (HAJINYUE TaHyCOB,
MOpYYHEH, paCIIMPEHHBIX ABEPHBIX IIPOEMOB H JIPYTHX IIPUCIIOCOOICHH).

Iepen HagaaoM 00y4eHHSI MOTYT IPOBOIUTHCS KOHCYJIBTATHBHBIC 3aHATHUS, O3BOJISIONIIE O0YIAIOMINMCS C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH aJIaliTHPOBATHCS K ydeOHOMY IPOIIECCY.

B npouecce BeneHust yueOHON TUCHMILTHHBI TPO(ECCOPCKO-TIPEIo1aBaTeIbCKOMy COCTaBY PEKOMEH/IYETCS HCIIOJIb30BaHHE
COITMATBHO-aKTUBHBIX U Pe(IICKCHUBHBIX METOIOB 00yIeHHsI, TEXHOJIOTHH COIMOKYIBTYPHOH peaOMINTALINH C IIEJIBI0 OKa3aH!s
MOMOIIHY 00yJaIOMUMCs C OTPaHUIEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI B YCTAHOBJICHUH MOTHOLICHHBIX MEXKJINYHOCTHBIX
OTHOLIEHHH C JPYTMMH 00Y4aIOIIMXCsl, CO3AaHUN KOM(POPTHOTO NICHXOJIOTHYECKOT0 KIMMaTa B yueOHOH rpynre.

Oco0OeHHOCTH MPOBEACHHS TEKYIIEH U IPOMEKYTOYHOH aTTECTAIINH TI0 TUCIUILIHHE [T 00yJalOINXCs ¢ OTPaHHYCHHBIMHI
BO3MOKHOCTSIMH 37I0POBbSI YCTAHABIUBAIOTCS C YIETOM HHANBHAYAIBHBIX ICUXOPU3UIECKUX 0COOEHHOCTEH (YCTHO, THCHMEHHO Ha
Oymare, mMCbMEHHO Ha KOMIIBIOTEPE, B (hopMe TecTupoBaHus U Ipyroe). [Ipn HeoOX0JMMOCTH PEIOCTABIAETCS JOMOTHUTEIEHOE
BpeMs IS TOJIrOTOBKY OTBETA Ha dK3aMeHe (3adeTe).




