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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA JUCHMIIJIMHBI:

HU3YyUCHUC O6H.[I/IX 3aKOHOB MW MNPHHIOHUIIOB XHWMHU 1A

MOCJICAYIOUICTO UCII0JIb30BAHU B HpO(beCCI/IOHaJILHLIX JUCHUIIIIMHaX

33[{3‘11/1 AUCHHUITIMHbI

- U3y4Y€HHUE OCHOBHBIX 3aKOHOB M TEOPUIN XUMHH;

- U3y4YeHHe KJIacCU(PUKALNN XUMUUECKUX 3JIEMEHTOB U UX COECIMHEHUM;

- MOHUMAaHKE 00X 3aKOHOMEPHOCTEH XUMUYECKHX SBIICHUH, YMEHHE HA X OCHOBE JICNIaTh
0000111eHIST MUPOBO33PEHUYECKOT0 XapaKTepa.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
HCIOJIL30BATh 0A30BEIC
3HAHUS
€CTeCTBEHHOHAYYHBIX
JUCLIUIUIHH B
po(hecCHOHATLHOM
JESATCIIbHOCTH, IPUMEHSTh
METO bl MATEMATHYECKOTO
aHaJIM3a U MOJICJTUPOBAHUS,
TEOPETUICCKOTO U
9KCIIEPUMEHTAJILHOTO
HCCIICIOBAHUS

W J1-50nk-1 Mcionb3yer
OCHOBHBIE 3aKOHBI XMHH,

K.]'IaCCI/I(bI/IKaI_II/II-O n CBOﬁCTBa, B

TOM YHCJI€ 3aKOHOMEPHOCTH
AJIEPHBIX MPEBPALLICHUI

3HATh:
- KJIaCCHU(HKALUIO KOPPO3UOHHBIX
MPOIIECCOB, CIIOCOOBI 3aLTUTH METAJIIIOB OT
KOPPO3UH;;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
U CIIOCOOBI IPUMEHEHHUS
SJICKTPOXUMHYCCKUX ITPOLCCCOB B
DHEPreTUKE;,

- 00111Me CBOWCTBA PACTBOPOB, B TOM YHUCIIE
CBOMCTBa BOJHBIX PaCTBOPOB
AIIEKTPOJIUTOB, PABHOBECHBIE MTPOIIECCHI B
PacTBOPAX AIEKTPOJIUTOB;;

- 001IHe 3aKOHOMEPHOCTU XUMUYECKUX
SIBJICHUI, OCHOBHBIE 3aKOHBI XUMUHU;
KJIACCU(PDUKAIIMIO ¥ CBOMCTBA XMMHUYECKUX
HJIEMEHTOB M UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH SAEPHBIX
NpEeBpaleHUH, XUMHUIO PaAHOaKTUBHBIX
BEIIIECTB;;

- OCHOBHBIE 3aKOHbI XUMHH,
KJIACCU(PUKAIIMIO ¥ CBOMCTBA XUMHUYECKUX
HJIEMEHTOB M UX COCTUHEHUH, B TOM YHCIIe
o0111e 3aKOHOMEPHOCTH SAEPHBIX
IpEeBpaIleHUH, XUMHUIO PaAHMOaKTUBHBIX
BEIIIECTB;.

YMETB:
- IPOBOAUTH SKCIIEPUMEHTHI 110 3aJaHHON

MeToIuKe, 00padaThIBaTh U
aHAJIM3UPOBATh TIOJYYCHHBIC PE3yIbTaTHI C
NPUBJICYCHUEM COOTBETCTBYIOIIECTO
MaTeMaTU4eCcKOro anmapaTa;

- JIeJIaTh XUMHYECKHUE,
TEPMOJMHAMHYECKHE,
AIEKTPOXMUMUYECKUE PACUEThI, e/IaTh
0000111eHs1, CpaBHUBATh, AHATU3UPOBATh
pE3yJIbTaThl, YCTAHABINBATH B3aHMOCBSI3b
MEXKY PU3NKO-XMMUYECKIMHU
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

AACPHBIMU CBOMCTBaMH BCIIIECTBA,.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme

Temmodpusuka (mamee — OIIOID),

HanpasieHuss noaroroBku 14.03.01 Snepnas sHepretuka u

Teropu3nKa, ypoBeHb 00pa3oBaHus: BhICIIEe 0Opa3oBaHue - OakajgaBpHar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh «XuMHY, «Pusnkay, «MaremaTiuka» B 00beMe CpeTHUX 00pa30BaTeIbHbIX YUPEKACHUN
- yMeTh [lenarh pacueTsl XUMHYECKHX U (PU3NICCKUX MTPOIIECCOB ¢ MPUMEHEHUEM MaTEeMATHUECKUX

MCTOAOB

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
A KITP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CrpoeHue aToma. 48 1 8 8 8 - - - - - 24 - Camocmosamenvnoe usyuenue
Ilepuoguueckoe meopemuueckozo mamepuana: N3ydenne
HU3MEHEeHHEe CBONCTB JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
3JIEMEHTOB U UX "Crpoenue atoma. [lepuoanueckoe u3MeHeHNE
COEIMHEHU. CBONCTB 2JIEMEHTOB U UX COCIIMHEHUN.
XUMUYECKasi CBS3b. Xumuueckas cBs3b."
1.1 [IpuHUIMNBI 24 4 4 4 - - - - - 12 - Iloozomosxka Kk npakmuyuecKum 3aHamuam:
(dbopmMupoBaHUs W3zyuenne matepuana no pasgeny "CrpoeHue
JJIEKTPOHHOM aToma. [leproamiueckoe N3MEHEHHE CBOMCTB
CTPYKTYpPBI aTOMOB. 3JIEMEHTOB M X COCMHCHUH. XMMUIECcKast
[IporoHHO-HENTPOHHAS CBsI3b." MOArOTOBKA K BHIIIOJIHEHHIO 3aJaHUN Ha
TEopHst AaTOMHOTO sApa. MPAaKTHYECKNX 3aHATHIX
EcrectBennas Iloozomoeka Kk 1adopamopnoii pavome: J1ns
PaznoOaKTUBHOCTb. BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHOi paboTe
Ilepnonuueckas HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
TabJIUIIA DIIEMEHTOB. 3aJ1a4y BBITIOJHEHUS 1ab0opaTOpHOH paboThI, a
ITepuoauueckoe TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
HM3MEHEHHEe CBOHCTB 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
3JIEMEHTOB U UX pasgene "Ctpoenue aroma. [leproandyeckoe
COeAMHEHU N3MEHEHHE CBOMCTB 3JIEMEHTOB U UX
1.2 Xumuueckasi cBs3b. 24 4 4 4 - - - - - 12 - coequHeHu. XuMuueckas cBa3b." MaTepuany.

MeTonb! onpeieIeHAs
MIPOCTPAHCTBEHHOMN
CTPYKTYPHI
OpPTaHUYECKUX U
HEOPTaHMYECKUX
Monekyi. CTpykTypa u
CBOMCTBA KOMIIJICKCHBIX

Ilodzomoeka pacuemuvix 3ad0anuii: 3aJaHUs
OpUEHTHUPOBAHBI HA PEIICHUS MIUHMA3aIad 110
pasneny "Crpoenne atoma. [leprognueckoe
HU3MEHEHHE CBOMCTB JIEMEHTOB U UX
coequHeHUH. Xummdeckast cBs3b.". CTyIeHTHI
HE00X0IMMO OBTOPUTH TEOPETUIECKUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUS
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coequHennii. CBoicTBa
BEIIECTB B Pa3UYHBIX

AHAJIOTMYHBIX 3a/la4. IPOBECTU PACUECTHI 11O
BapUaHTYy 3aJaHUs U CACJIaTh BbIBOJBI. B

¢usngeckux Ka4eCTBE 3a/IaHUS HCIIOIB3YOTCS CIICAYIONINE
COCTOSIHHSAX ynpaxaeHus: «CtpoeHne atoma. XuMudecKas
CBSI3b)»
H3yuenue mamepuanoe 1umepamypHulx
UCMOUHUKOB:
[1], cTp. 6-65, 75-123
[2], cTp. 31-43, 189-191, 196-197
[3], ctp. 6-30, 31-49, 58-104;
[4], cTp. 518-521
[5], cTp. 6-65, 75-123
2 OO6mue 40 16 IToozomogka pacuemmulx 3a0anuii: 3a1anus
3aKOHOMEPHOCTH OpPUCHTHPOBAHBI HA PEIICHUS MUHU3a1a4 110
XUMHUYECKUX pazzeny "OO01He 3aKOHOMEPHOCTH XUMUYECKUX
MIPOIIECCOB. MPOIIECCOB. DHEPreTHKa U KHHETHKA
DHepreTuka u nporieccoB.". CTyIeHTH HEOOXOIMMO
KHHETHKA MPOIECCOB. MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
2.1 Oo6mrme 40 16 pa3o0path NpUMeEpHI PEIICHNST aHATOTHYHbBIX
3aKOHOMEPHOCTH 3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
XUMHYECKUX U CJeNaTh BBIBOABL. B KauecTBe 3agaHus
TIPOIIECCOB. HCTIONB3YIOTCS CIACIYIONIUE YIPAKHEHHUS:

DHepreTuka u
KUHETHKA MTPOIECCOB.
3aKOHBI
TEPMOJAUHAMHUKH.
Kunernka XuMHYeCKHX
peakuuit. O0uIne
3aKOHOMEPHOCTH
SICPHBIX PEAKIIHH.
PaBHOBecHOE
COCTOSIHUE TPOIECCOB.
Cnoco0Obl CMEILEHHS
paBHOBeCHS

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"O6mre 3aKOHOMEPHOCTH XUMHUYECKIX
MPOLIECCOB. DHEPreTHKAa U KUHETHKA
npoueccos."

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
Wzyuenue matepuana mo pasaeny "Oouue
3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.
DHepreTvka U KUHETUKa MPOoLEeccoB."
MOJITOTOBKA K BBIIMOJTHCHUIO 3aJaHUI Ha
MIPaKTUIECKHUX 3aHATUAX

Iloozomoexa Kk ayoumopHovimM 3anamuam:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pazzgene "OOmue 3aKOHOMEPHOCTH XUMHYECKITX
HPOLECCOB. DHEPreTHKa U KMHETHKA
MIPOIIECCOB." MaTepHay.

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], cTp. 124-271
[2], ctp. 45-63
[3], cTp. 105-183
[4], cTp. 526-532
[5], ctp. 124-271

3 PactBOpSI. 36 18
Bonoponnsriit
nokasateinb cpeabl pH.
3.1 PacTBOpEI. 36 18

ﬂI/ICHCpCHHe CHCTEMBI.

OO01e cBOMCTBA
pactBOopoB. BomHbIe
pacTBOpEI
3JIEKTPOJIUTOB.
XHUMHUYECKHe
paBHOBECHS B
pacTBopax
3JIEKTPOJIUTOB.
Bopopoansiit
mokasareib cpensl pH

Ilodzomogka pacuemuvix 3a0anuii: 3a1aHus
OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "PactBopsl. BonopoaHslil mokaszarenb
cpenst pH.". CTyneHTH HEOOX0IUMO TOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHUs aHAJIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUs U CIeaTh
BBIBOJIBI. B KadecTBe 3a1aHUs HCHIOIB3YIOTCS
CIIEIYIOIINEe YIPaKHEHHUS:

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"PactBopsl. BomopoaHblil mokaszarens cpesbl
pH."

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenue Matepuana no paszaeny "PacTBopsl.
Bonoponnsiit mokazarens cpeast pH."
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAKTUYECKUX 3aHATUIX

Iloozomoexa Kk ayoumopHovimM 3anamuam:
[IpopaboTka JIEKIINH, BEIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00XO0IMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
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3aJ1auu BBITIOJHEHUS JTA00paTOPHOH paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "PactBopbl. BomopomHbIil moka3aTens
cpens! pH." maTepuany.
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:

[1], cTp. 272-335

[2], cTp. 95-108

[3], cTp. 184-226

[4], cTp. 204-250

[5], ctp. 272-335

DNEKTPOXUMHUUECKHE
MPOIIECCHI.
Xumuyeckue
HCTOYHUKHU TOKA.
Onextponus. Kopposus
METAJUIOB M 3aIlUTa OT
KOPPO3HH.

56

10

10

10

26

4.1

3aKOHOMEpHOCTH
MIPOTEKAHHUS
JIEKTPOXUMUICCKUAX
MIPOIIECCOB.
ITorenuansl
METAJUTMYECKUX U
ra30BBIX JIEKTPOJIOB.
DNEKTPOIU3 U €TO0
MIpUMEHEHHUE.
XUMHUYeCcKHue
HCTOYHHMKH TOKA

37

16

4.2

Knaccudukarus
KOPPO3UOHHBIX
MIPOLIECCOB.
Xumuyeckas,
ANEKTPOXUMHUYECKAs U
OHMOXHUMHUECKAS
KOppo3wusL. 3ammra
METAJIJIOB OT KOPPO3HUH

19

10

IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"DNIeKTPOXUMHYECKHUE MTPOIeCChl. X UMHYECKHE
HMCTOYHUKHU TOKa. Dnekrponu3. Kopposus
METAJJIOB U 3alluTa OT KOppo3uHu."
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4u BBITIOJTHEHUS 1Ta00paTOpHOH paboTHI, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "DIeKTPOXUMUYECKHE TIPOIIECCHI.
XUMUYECKUE UCTOYHUKH TOKA. DJIEKTPOIH3.
Koppo3us meTamios u 3amuTa OT KOppo3uu."
MaTepHany.

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHH3a1ad 110
pazzeny "DIeKTPOXUMUYECKUE MPOLIECCHI.
XvMUYECKNEe HCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3zus MeTaisioB u 3amuTa oT KOppo3uu.".
CryneHThl HeOOXOAMMO ITOBTOPHUTH
TEOPETUIECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHAOTHYHBIX 3aJ1a4. TPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIEIYIOIIHE yIPaKHEHHUS:

CamocmoamensHoe usyuenue




meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHLHOTO MaTepuana o pa3aeny
"DNIEKTPOXUMHUUECKHE MPOLIECChl. XUMUYECKHE
HUCTOYHUKH TOKa. Diektponns. Kopposns
METaJUIOB | 3aIllUTa OT KOPPO3MH."
IloozomoeKka K npakmuueckum 3anamusam:
Wzyuenne maTepuana 1mo pa3ueiy
"DIEKTPOXUMHUIECCKHE MPOIIECCHl. XUMUIECKHEe
HUCTOYHUKHU TOKa. Diektponus. Kopposus
METaJJIOB U 3allliTa OT KOPPO3UH." OArOTOBKA
K BBIMOJIHCHHIO 33JaHHI HAa MTPAKTUICCKUX
3aHATUAX

Iloozomoska K KOHmMpobHOU pabome:
W3yueHne maTepuaoB Mo pas3zaeiny
DIEKTPOXUMHUUECKHE MPOLIECChl. XUMUYECKHE
HUCTOYHUKH TOKa. Diektponus. Kopposus
METAJUIOB | 3aIUTa OT KOPPO3UH. U IIOATOTOBKA
K KOHTPOJIBHOI1 paboTe

Tloozomoska K ayoumopHvim 3aHAMUAM.
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], cTp. 336-467
[2], ctp. 122-134, 138-141, 144-147
[3], ctp. 227-298
[4], cTp. 251-340
[5], ctp. 336-467

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 32 32 0.5 84 335
Hroro 3a cemecTp 216.0 32 32 32 2 - 0.5 1175

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue amoma. Ilepuoouueckoe uzmenenue c6ouUcme 3aemMeHmos U ux coeouneHuil.
Xumuueckas cea3b.

1.1. ITpunIuns! GOPMHUPOBAHUS SIEKTPOHHOHN CTPYKTYPHI aTOMOB. [IpOTOHHO-HEHTpOHHAS
Teopusi aTOMHOTO siipa. EcrecTBeHHas paanoakTuBHOCTh. [lepuoanueckas Tabauia 3J€MEHTOB.
[Tepuoanueckoe U3BMEHEHHE CBOMCTB 3JIEMEHTOB U UX COEIUHECHHUI

[Ipeamer xuMuu. 3HaAUEHUE XUMUU B U3YUYECHUU IIPUPOJbI U PA3BUTHUS TEXHUKHU. Poib Xumuu B
TEIUIOBOM U siiepHON sHepreTrKe. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI XMMHMH. 3aKOH ITOCTOSIHCTBA
COCTaBa. 3aKOH SKBUBAJIEHTOB. 3aKOH KPATHBIX OTHOIICHWH. XHWMHUYECKUH 3jeMeHT. KBaHTOBO-
MeXaHMYEeCKasi MOJEIb CTPOEeHUs aroMa. IIpoTOHHO-HENTPOHHASI TEOPHS CTPOEHUS AaTOMHOTI'O sJIpa.
OnekTpoHHas opOuTanb. KBaHTOBble umncia [ XapaKTEPUCTUKH TOBEIEHUS JIIEKTPOHA.
OnexkTpoHHas KoH¢urypamus sneMeHTa. DopMmMupyromuil 3mekTpoH. [IpuHIMI MUHUMAaIbHON
sHepruu. IlpaBuno B. KieukoBckoro. Ilpunumn Ilaymu. IlpaBuno ['yaga. BanenTHocTh
XUMHYECKOro sneMeHTa. [lepuoanueckas cucrema sneMeHToB [ M. Menneneesa. Ilonsatus rpymisi,
NOArpymmnsl, nepuoaa. Ilepuonuueckre CBOMCTBA 3JIEMEHTOB. DHEPrUsi MOHU3ALUHU, CPOJCTBO K
DIIEKTPOHY, 3JEKTPOOTPUIATETBHOCTh. M30TOmbl. CBS3p MeXAy (GU3MKO-XUMHUECKUMH U
AJIEpPHBIMHU CBOMCTBAMU BEILIECTBA. XUMUYECKUE CBOMCTBA PAJIMOAKTUBHBIX 3JIEMEHTOB..

1.2. Xumuueckas cBsizb. MeTOAbI ONpEIeTICHUS TPOCTPAHCTBEHHON CTPYKTYPhl OPTaHUYECKUX
Y HEOpraHW4YecKux MoJsiekysl. CTpyKTypa U CBOMCTBA KOMIUIEKCHBIX coenHeHui. CBolicTBa
BEIICCTB B PA3IUYHBIX (PU3UUECKUX COCTOSHUSIX

Xumnueckass CcBA3b. (OCHOBHbIE BHJbl XUMHYECKOW CBSI3U: MOHHAs, KOBAJEHTHas,
METAJIIMYeCKas. DHEPrus W JJIMHA CBsI3W. Meroa BalleHTHBIX cBsizell. OOMEHHBI MEXaHH3M
oOpa3oBaHusi xumMudeckon cBsizu. llomspHocTh cBsizu. CUrMa-cBs3b, MU-CBS3b. | MOpuIM3anus
aTOMHBIX opOwutaneii. IIpocTtpancTBeHHas KoHUTypamus MOJIeKyl. [lolsIpHOCTE MOJEKYIL
B3aumopeiicTBuss Mexay moliekyiaamu. BannepBaanbcoBbl cuiibl. Bogopoansie cBsizu. JloHOpHO-
aKIENTOPHBIM MeXaHW3M 00pa3oBaHUs XMMHUUYECKOW CBs3u. KomruiekcHbie coenuHenus. Teopus
noJist turasgoB. CTpyKTypa, CBOMCTBA KOMIUJIEKCHBIX COETUHEHUH. .

2. 06mue 3AKOHOMEPHOCHU XUMUYECKUX NPOUECCOE6. 3Hepeemul<a U KUHemuKa npoueccos.

2.1. O6uue 3aKOHOMEPHOCTH XMMHUYECKHX MPOLIECCOB. DHEPreTHKa U KHHETHKA MPOLIECCOB.
3akoHbl TepMoMHaMUKU. KnHeTnka xumMuueckux peakuuid. O01re 3aKOHOMEPHOCTH SIEPHBIX
peakuuii. PaHOBecHOe cocTosiHue mporeccoB. CocoObl CMELEHHUS PaBHOBECHS

TepMoanHaMHUyecKue MapaMmMeTpbl COCTOSIHUSL CUCTEMBl. TepMoAMHAMHMUYECKHe (QYHKIMU
COCTOSIHUSL cHUCTeMbl. BHyTpeHHsas »sHeprus. Temnora. PabGota. 3akoHBl TepMOIUHAMUKH.
OHTaJbIMs CUCTEMBI U €€ U3MEHEHHE. TeruoBoil 3PeKkT XUMUUECKON peaKuu, IK30TePMUUYECKUE
U SHAOTEPMHUYECKUE PEeaKIMU. TepMOXMMHUYECKUE YpaBHEHMs. DHTAJIbIMS 00pa30BaHUs. 3aKOHBI
I'ecca. Pacder SHTanplMM XUMHUYECKOM pPEAKLIMH IIPU PA3IUYHBIX TEMIEparypax. YpaBHEHHE
Kupxroga. Ternora cropanus Tomimsa. SaepHoe TOMIUBO. DHTPONUS — Mepa HEYIOPsA0YEHHOCTH
cucteMbl. Pacder SHTpPONMM XMMHYECKOM pPEAKUMU IPH Pa3IMYHBIX TeMIepaTypax. YpaBHEHHE
Kupxroda. DHTanbmuiiHbIN W SHTPONMUHBIA (aKTOpbl H300apHO-U30TEPMHUYECKUX IPOLIECCOB.
Oueprus ['mb0ca- KpuTepuil CamMONpPOM3BOJIBHOIO TPOTEKaHUSI XMMHUYECKHX peakuui. Pacuer
CTaHJapTHOW »HHepruum ['mb0Oca XUMHUECKOW peakuuu MpU Pa3IMYHbIX TeMIleparypax.
TemmnepaTypHas 00J1aCTh CAaMOIIPOM3BOJIBLHOTO MTPOTEKAHUsI XUMUYECKOH peakiuu. 3orepma Bant-
[opda. VYcrnoBue xumuyeckoro paBHoBecHus. KoHCTaHTa XMMHMUYECKOro paBHOBecHs. BiusHue
TEeMIIepaTypbl Ha KOHCTAaHTY paBHoBecHs. M300apa Baut-I'odda. PaBHOBECHBIE KOHIIEHTpAIUH,
paBHOBECHbIC NaplUalibHbIE [aBJIEHUS pEareHTOB. 3aKoH JAeWcTByomux Macc. Tabnuna
MaTepuaibHOro OanaHca. BiusHue BHEIIHHMX BO3JEHUCTBUN Ha cMelieHHe paBHoBecus. [IpunHuumm
Jle Ilarense. 'ereporenHoe paBHOBecue. AncopOuuoHHOE paBHOBecHe. CKOPOCTh XMMHUYECKHX

10



peakuuii. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUM OT KOHIEHTpAalUil peareHTOB.
Kunerndeckoe ypaBHEHHWE XHWMHUYECKOW peakuuu. Ilopsmok peakiuu 1o peareHTam, OOIIHiA
MOPSIIOK peaklMu. 3aKOH JIEUCTBYIOIIUX Macc IJsi XMMHUYECKOM KUHETHKH. Pacuer n3MeHeHus
TEKYIIUX KOHIIEHTPALMI PEareHTOB IO BPEMEHM Il XMMHUUYECKMX PEaKkLUHUid NEepBOro, BTOPOTO,
Tperbero mnopsiakos. Ilepuon mnomynpeBpaumieHus (monypacnana). BiusHue temmepaTypbl Ha
CKOpOCTh xuMHueckor peaknuu. IlpaBuno Banrt-T'opda. VYpaBHenue AppenHuyca. DHeprus
axktuBanuu. Karamms. llenHbie peakium, o0pa3zoBaHUEe CBOOOTHBIX PaaUKaioB. SIepHbIE peakiuu.
HckyccTBeHHasi paMOAaKTUBHOCTh. PanmoakTuBHBIE 0- M [-pacnaabl. McKycCTBEHHBIM CHHTE3
a5eMeHTOB. Vcnonp30BaHne paguoaKTUBHBIX U30TOIIOB..

3. Pacmeopwl. Booopoonwiii nokazamens cpedvl pH.

3.1. PactBopsl. [Jucnepcusie cuctemsl. O011e cBoiicTBa pacTBOpOB. BomHbie pacTBOPHI
JJEKTPONIUTOB. XMMUUYECKHE PABHOBECHUS B PACTBOPAX MIEKTPOJIUTOB. BOJOpOIHBI ITOKa3aTenb
cpenst pH

PactBop, onpenenenue. MneanpHelii pactBop. KoHeHTpanus pacTsopa: MOJSpHAsl, MOJISIpHAs
KOHLEHTpallusl SKBUBAJIECHTA BEILECTBA, MOJIAJIbHAS, TUTpP, MaccoBas JoJsi. 3akoH Payms,
TeMIEpaTypa KWIIEHUs, 3amep3aHus pacTBopa. Ocmorudeckoe pasieHue. TepmoamHamuka
MPOIIECCOB pacTBOpeHMs. PacTBOpUMOCTh. AKTHBHOCTBH, KOA((UIIMEHT aKTHBHOCTH. PacTBOpHI
HERJIEKTPOJIUTOB. PacTBOpBI 21eKTposMTOB. Teopust KUCIOT M OCHOBaHWW. BonHble pacTBOpBI
neKTposnToB. CTeneHb JUCCOLMAlMU  AMEKTposuToB. Crabble 3IEKTPONMUTHI. YpaBHEHUE
mucconuanuu. Koncranra nuccouunanuu. CreneHb JUCCOLMALIMY, 3aKOH pa30aBieHus OcTBaibia.
CunpHble 3J1EKTPONUTHL. YpaBHeHUE auccouuanuu. MonHas cwia pactBopa. [IpaBuino nmoHHOMN
cuibl JleOas-Xrokkens. AKTHUBHOCTh HMOHOB. ODJIEKTPOJIMTHYECKas AMcCcoLUanus Boibl. MoHHOE
npousBesieHue Boabl. Bompopoausiii nokaszarens cpenasl pH. Onpenenenue ruaponnsa. YpaBHEHUS
npoueccos ruaposnsda. Koncranta rugponusa. CreneHbp rugposnusa. ['Maponus 1o aHHOHY.
['unponus no katuoHy. Pacuer BogopogHOTro 1oKa3aress BOJAHBIX pacTBOpoB coseil. [Ipoussenenue
pactBopuMocTd. Haceiennslii pactBop. PacTBopuMocTb, mpenenbHas KoHUEHTparus. CrnocoOsl
YBEJIMYEHUS U CHUYKEHUS! pAaCTBOPUMOCTH...

4. aﬂeKMDOXMMMHQCKue npoueccbul. Xumuyeckue UCMOYHUKYU MOKA. 3ﬂeKmp0ﬂu3. KODD03Z/I}Z
MemaJljlos U sauiuma ont KOppos3uu.

4.1. 3aKOHOMEPHOCTH MPOTEKAHUS HIEKTPOXUMUYECKUX TMpoleccoB. [ToTeHnnanb
METAJJIMYECKUX U Ta30BbIX ANEKTPOAOB. DJIEKTPOJIN3 U €ro MPUMEHEHHE. XUMHUECKHE UCTOUYHUKU
TOKa

OnexkTpoxumMuueckue mnporecchl. 3akoHbl Papanes. PaBHOBECHBIN 3JIEKTPOIHBIN NMOTEHLUA.
CraHpapTHBIM JIEKTpOAHBIN NoTeHuuan. CTaHgapTHBIM BOAOPOIAHBIM 3ieKkTpold. BonoponHas
nIKajga NoTeHIualoB. YpaBHeHne HepHera. [loTeHmansl METaluIM4eCKUX U ra30BbIX JJEKTPOAOB.
["anpBaHUYECKUN DJIEMEHT. YPAaBHEHMsI DJIEKTPOJHBIX IIPOLECCOB. OJEKTPOABIIKYILAs CHJIa
DIIEMEHTA. [Tonapuzanusa JIIEKTPOJIOB. Bunsr MTOJISIPU3ALUN: KOHIEHTpaLlMOHHAs,
aNeKTpoxuMudeckas. YpaBHenue Tacdens. IlodspusanmoHHbIE  KpHUBBIE — JIEKTPOJOB B
raJlbBaHMYECKOM nayieMeHTe. HampspkeHue ranbpBaHHMYeckoro sjemeHTa. CrnocoObl yBeaHuYeHUs
HanpspkeHus. KOHLEHTpalMOHHBIA TralbBaHUYECKUHM 3JIEMEHT. XUMHUYECKHME HCTOUYHUKHM TOKA.
Axkymynstopsl. ToruBHble 3neMeHThl  Ompenenenue anekTponusa. [locienoBarenbHOCTD
JNEKTPOJIHBIX IpoueccoB. [lomsgpusanuoHHble KpuUBbIE IIpu  dyekTponuse. IIpumeHeHue
ANEKTPOSN3a. OJNEKTPOJIU3 B METALUIYPIUHA, B XHWMHYECKOW MPOMBINIIEHHOCTH. llomyueHne
rajbBaHOMOKPBITUNA. DJIEKTpOXUMHUYECKas aHOJHas 00paboTKa METAJLIOB. .

4.2. Knaccudukanusi KOppo3nOHHBIX MTPOILIECCOB. XUMHUUECKAsl, SIEKTPOXUMHUIECKAs U
OMoXxuMHuYecKast KOpposus. 3aluTa METalIoB OT KOPPO3UHU
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Onpenenenne W KBaTu(UKAIMS KOPPO3HOHHBIX TPOIECCOB. TepMOIMHAMUKA XUMUYECKOU
Koppo3ur. KuHeTHKa XUMHUYECKONM KOpPpO3MU. MeXaHu3M BJIEKTPOXMMHYECKOH KOPPO3HWH.
TepMoMHaAMKKa AJIEKTPOXUMUYECKON KOPPO3UHU. DIEKTPOXUMUUYECKAsT KOPPO3UsI C BOJOPOIHOM,
KUCJIOPOJHOM, CMEIIaHHOW JAenoJisipu3alueil. YpaBHEHHE IPOIEcCcOB Koppo3uu. CKOpPOCTh
IIEKTPOXUMHUYECKON KOPPO3HUHU. 3amuTa MeTauioB OT Koppo3uu. [laccuBHOCTH Merasia.
JlerupoBanue metamioB. XKapocTOWKOCTh, KapONPOYHOCTh METAJIIOB. MeTaminyeckue (aHOAHOE U
KaTOJIHOE) 3alllMTHbIE MOKPHbITUs. [Iporeccsl KOppo3uu Mpu HAPYHICHUH CIUIOMIHOCTUA MOKPBITHSL.
[Tporexkropbl. Hemeramnuyeckue 3aliUTHBIE MOKPBITUSA. OJEKTpoXUMHUYeckas (aHOJHAs U
KaTo/IHas) 3anuTa. VI3MeHeHrne CBOMCTB KOPPO3UOHHOMU cpe/ibl. NTHTHOUTOPBI KOPPO3HUH..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. DnekTpoHHbIE KOHPUTYpALIUU U CBOMCTBA XUMUYECKUX 3J1€MEHTOB. CXEeMBI
pacnpenesieHus JIEKTPOHOB B KBAHTOBBIX AYEHKaX, BAICHTHOCTh XUMHYECKUX DJIEMEHTOB.
Onpenenenne KBAaHTOBBIX YHCEN i (POPMHUPYIOIIETO 3JIEKTPOHA IIEMEHTOB;
2. Xumuueckast cBa3b. OOpazoBaHue MOJIEKYJ 10 OOMEHHOMY MEXaHU3MY XUMHUYECKON
cBsi3u. [IpocTpancTBeHHAS KOHPHUTYpaIU MOJIEKYJT;
3. DneKxTponu3 B pacTBOPax M pacIulaBax 3JeKTPoIuToB. [Tospu3anuoHHble KpUBbIE U
aneKkTposin3e. Pacyer konruecTBa BEIIECTB, OJYUYEHHBIX Ha 3JIEKTPOJaxX B pe3yJbTaTe
aneKTponn3a 1o 3akoHam dapanes;
4. OGpa3oBaHHE KOMIIJIEKCHBIX HOHOB IO JOHOPHO-AKIIENTOPHOMY MEXaHU3MY XUMUYECKON
cBsA3u. CTpyKTypa, CBOMCTBA KOMIUIEKCHBIX COCIMHEHNUN;
5. Pacuer KOHCTaHTBI XMMHUYECKOTO paBHOBECHS. PacueT paBHOBECHBIX KOHLEHTPALUH,
PaBHOBECHBIX NapLUAIBHBIX 1aBJICHUH peareHToB. Tabnuia MaTepuaibHOro OanaHca;
6. DnekTpoxumMudeckas kopposus. OnpeneneHrne TepMOINHAMHYECKO BO3MOKHOCTH
IIPOTEKAaHUsS NIEKTPOXUMUYECKOW KOPPO3UU METAJUIOB B KOPPO3UOHHBIX CpEax. Y paBHEHUE
IIPOLIECCOB 3IEKTPOXUMHUECKON KOPPO3UH METAILIIOB,;
7. YpaBHEHHUs [TPOLECCOB TUAPOIIA3A COJIEH. PacueT KOHCTaHTBI THAPOJIN3A 110 CTYIIEHSM,
pacuer cTeneHu ruiposinsa. Pacuer BOAOPOJHOTrO MOKa3aTessi BOJHBIX PACTBOPOB COJIEH.
Pacder pacTBOPUMOCTH TPYAHOPACTBOPUMBIX JIEKTPOIHUTOB;
8. Pacuer TemnoTsl cropanus TOIIMBA;
9. Onpenenenue nNopsika XMMUYECKOH peakiuy o peareHTam, oOIIero nopsiaka peakiuu no
TabJIMLaM SKCIEPUMEHTAIbHBIX JaHHBIX. PacueT nu3MeHeHus TEeKYIIMX KOHLIEHTpalui
peareHToB 110 BPEMEHH U1 XMMHUYECKHUX peakuuid. Pacuer nepuozaa nonynpeBpaieHus
(monypacmnana). Pacuet ckopocT XMMHUECKUX peakluid. PacueTsl BIUsHUSA TeMIepaTyphl Ha
CKOPOCTb XUMHUYECKOW PEAKINY;
10. Pacuet xoHIIEHTpaK pacTBOPOB. BoHBIE pacTBOPHI AJIEKTPOJIUTOB. Y paBHEHUS
JMCCOIMALIMU CUIIBHBIX U CIa0BIX 3JIEKTPOJIUTOB;
11. DnexTponutuyeckas Iuccouuanus Boasl. Pacuer BOIOpOAHOrO oKa3aTelis pacTBOPOB
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB,;
12. DnexkTpoxuMuyeckue nporeccol. Pacuer konmyecTBa BelecTBa, IPpOpearupoBaBIIero B
pe3yJIbTaTe IEKTPOXUMUUECKON peaklny, o 3akoHaM Papajes. Pacuer paBHOBECHBIX
AIIEKTPOIHBIX MOTEHLIMATIOB JUISl METANIMYECKUX U Ta30BbIX 3JIEKTPOJIOB 10 YPABHEHHIO
HepHcra;
13. I'anbBaHUYECKUH DIIEMEHT. Y paBHEHHUSI SJIEKTPOTHBIX MPOIIECCOB, TOKOOOpa3yroIas
peakuus. Pacuet sHepruu ['n66ca TokooOpazyroeit peakiiu, 3JIeKTPOABIKYIIEH CHITBI
raJlbBAHMYECKUX 3JIeMeHTOB. [lonsipu3ainoHHbIe KpUBbIE 3JIEKTPOJIOB B rajlbBAHUYECKOM
DIIEMEHTE;
14. Duepretuueckue 3¢ (HeKThl XUMUYECKUX MpolieccoB. TepMoxumMuueckue pacueTsl. Pacuer
SHTPOIUU XUMHUECKON peakuuu. Pacuer sneprun ['ub0ca, HanmpaBIeHHOCTh XUMHYECKOM
peaxiuu;
15. 3amura MeTaIsI0B OT KOPPO3UH;
16. DxBuBasieHT. PacueT MONSpHOI MacChl SKBUBAJIEHTA ITPOCTBIX U CIIOKHBIX BEIIECTB.
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3aKOH SKBUBAJICHTOB JIJISl pac4e€Ta XMMUUECKUX PEaKLIUM.

3.4. TeMbl 1a00paTOPHBIX padoT
1. U3mepenue TerioBbiX 3PGEeKTOB XUMUYECKUX PEAKITU;
2. DNeKTpoaus;
3. 'maponus coneit;
4. Bonoponnslii nokaszarens cpeasl pH. Onbit 2. 3aBucumocts pH pacTBopa yKcycHOM
KHUCJIOTHI OT KOHIICHTPAIHH;
5. DKBHBAJICHT U MOJISIpHAsl Macca YKBUBAJICHTA;
6. 3amuTa MeTajioB OT Koppo3uu OnbIT 1. AHOAHOE 3aIUTHOE MOKPBITHE;
7. Koppo3usi METAJIOB;
8. Bomopoansiit mokazarens cpeansl pH. OnwiT 1. 3Mepenrie BogOpOHOTO MOKa3aTes Cpeabl
pacTBOpa COISTHOM KUCTIOTHI AIEKTPOXUMUYECKUM METOJIOM;
9. XuMuueckoe paBHOBECHE;
10. 3amura MeTaiioB oT Koppo3uu OnbIT 2. KaToHOE 3alIUTHOE OKPBITHE;
11. Metamnsl no6ouynsix rpymnm. OnbIT 1. KomruiekcHble COeAMHEHUS ME/TH;
12. DnekTpoHHask CTPYKTypa aTOMOB U OJJHOATOMHBIX HOHOB;
13. Kunerrnka xumuieckux peakiuii. OnsIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
TEeMIIepaTyphI;
14. Dnexrpoasmxkymue cuibl (3J]C) n HanpsHKeHUE ralbBaHUYECKHUX dJIEMEHTOB;
15. Kunetnka xumudeckux peakiuii. Onsit 1. 3aBUCUMOCTh CKOPOCTH PEAKIIUN OT
KOHIIEHTPAIlUU pearupyroix BellecTs;
16. Merambl mo6o4yHBIX rpyi. OnbIT 2 . [lonydeHne KOMIUIEKCHBIX COCTUHEHUH IIMHKA.

3.5 KoncyabTanuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnenue wmatepuasioB 1o keicam pazgena "Crpoenwe aroma. I[lepuommueckoe
W3MEHEHHE CBOMCTB 2JIEMEHTOB U X COeTMHEHUI. XUMUYEeCKas CBS3b."

2. OOcyxneHue MarepualioB o Keiicam pasnena "OOmme 3aKOHOMEPHOCTH XUMHUYECKUX
MPOLIECCOB. DHEpPreTuKa U KMHETHUKa Mpo1eccoB."

3. OOcyxaeHnue marepuayioB Mo Kekcam pasnmena "PactBopbl. BomopomHblii moka3zaTeinb
cpensl pH."

4. OOcyxIeHHe MarepuajoB TI0 KeWcaMm paszena "DIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYeCcKHe UCTOYHUKH TOKa. DiekTponu3. Kopposus MeTannoB u 3amura oT Koppo3um."

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjeiioM 1) HWHJIUKAaTOPOB n3.1)
1]2]3]4

3HaTh:
OCHOBHBIE 3aKOHBI XUMUH, KIacCU(UKAINIO U CBOHCTBA TectupoBanue/IIpocTpancTBEHHAs CTPYKTYpa
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH, B TOM HucIe WI-5omc + MOJIEKYJI U KOMIUIEKCHBIX CO€AMHEHUN. 3aiuTa
o0111e 3aKOHOMEPHOCTH SIIEPHBIX MPEBpAIlleHU, XUMUIO nabopaTopHbIX padoT Mo pazneny 1
paZiMOaKTUBHBIX BEUIECTB;
o0111e 3aKOHOMEPHOCTH XUMUYECKUX SBIICHUH, OCHOBHBIE KonTponbnas paborta/l"anpBaHUYECKHIl TIEMEHT.
3aKOHBI XUMUU; KJIACCU(PHUKALIMIO U CBOMCTBA XMMUUYECKUX Onexrponuns3. Kopposust Meramnosy. 3ammuTa
AJIEMEHTOB M X COCJMHEHHI, B TOM YHCIIe O0IIHe N-50mk-1 + | maboparopHbIx paboT o pazaeny 4
3aKOHOMEPHOCTH SIIEPHBIX MPEBpAILEHUN, XUMUIO
paJiMOaKTUBHBIX BEUIECTB;
o0Ire CBOHCTBA PacTBOPOB, B TOM YHCIJIE CBOMCTBA TectupoBanne/Onpenenenre pH Pactopos
BOJIHBIX PAaCTBOPOB 3JIEKTPOJIMUTOB, paBHOBECHbIE npouecchl | MJI-Sork-1 + JIEKTPOJIUTOBY. 3aluTa J1ab0paTOPHBIX padoT Mo
B pacTBOpax AJIEKTPOJIUTOB,; pazneiny 3
OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS U CIIOCOObI TectupoBanue/Onpenenenue pH PactBopos
MIPUMEHEHUS SJICKTPOXUMHUUECKHUX MPOIIECCOB B N -50mk-1 + 3JIEKTPOJIUTOBY. 3alIUTa JIA0OPATOPHBIX PabOT 1O
JHEPIeTHKE; pazneiny 3
KJIaCCU(UKALMIO KOPPO3UOHHBIX MPOLIECCOB, CIIOCOOBI KonTtponbHas pabora/l"anpBaHMUYECKHIT 371€MEHT.
3alUThl METAJIJIOB OT KOPPO3HH; HJ1-50nk-1 + | Onekrponus. Koppo3us metamiosy. 3amura

71a00paTOPHBIX paboT 1o pazaeny 4
Ymersb:
JieN1aTh XUMUUYECKNE, TEPMOINHAMUYECKUE, KonTtponbHast pabora/Xumuueckas TepMOAMHAMHUKA.
ANEKTPOXUMUYECKUE PACUEThI, 1e1aTh 00001eHus, PaBHoBecue. Kunetrnka XuMU4eCcKuX peakiuiiy.
CpaBHUBATbh, AHATU3UPOBATH PE3YyJIbTATHI, yCTAHABINBATD N-Sork-1 + 3amura J1abopaTopHBIX padoT Mo paszaery 2
B3alMOCBS3b MEXKIY (PU3UKO-XUMUYECKUMH U SIEPHBIMU
CBOMCTBAMM BEIIECTBA,;
MPOBOJUTH SKCIIEPUMEHTHI 10 3aJJaHHON METOJIUKE, N I-50mk-1 + KontponbHas pabota/XumMuyeckas TepMOHHAMUKA.
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O6pa6aTI)IBaTI) M aHAJIM3UPOBATH ITOJYUCHHEIC PE3YJIbTAThI
C IPUBJICUCHUCM COOTBETCTBYIOIICT'O MATECMATUYCCKOI'O
alrrapara

PaBHOBecue. KuHeTHka XMMUYECKUX PEAKIIUIl».
3amuTa 1a00paTOpHBIX paboT MO pa3aeny 2

15




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmYecKkuit aneMeHT. DnekTponu3. Koppo3us metamuioBy. 3amura 1ad0paToOpHBIX
pabot 1o pazzaeny 4 (KonrposibHast paboTta)
2. Onpenencarie pH PacTBOpoOB 31eKTpOIMTOBY. 3amuTa Ia0opaTOPHBIX paboT Mo pa3aeny 3
(TectupoBanue)
3. IlpocTpaHCTBEHHAsI CTPYKTYpPa MOJIEKYJ U KOMIUIEKCHBIX COeIMHEHHH. 3aiuTa
nabopaTopHBIX padoT mo pazaeny 1 (TectupoBaHue)
4. Xumunueckas TepMoanHaMuka. PapHoBecue. KuneTrka XuMuyeckux peakuuiiy. 3ammra
nabopaTopHbBIX paboT mo pasaeny 2 (KonrponpHas paboTa)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTALIMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kamsimosa B. K., Jlanckas U. U., MsacaukoBa
H. B., Ocuna M. A., Ypuc E. ., AAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e u3z.,
ctep.), U3narenscrBo: "Jlanp", Canxt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. JlabopaTopHbie pabOThI 110 XUMHH : Y4eOHOE TTOCOOHE JIsi TEXHUIECKUX
HarpasieHul u cnennaibHoctelt By3oB / H. B. Koposun, 3. . Munrynuna, H. I'. PeikoBa . — 2-¢
U3, mepepad.u jgon . — M. : Beicmas mkona, 1998 . — 256 c. - ISBN 5-06-002178-5 : 10.00 .;

3. Koposun, H. B. O0mmas xumus : yaeOHHK JUIsl By30B 10 TEXHUYECKMM Hanpasienusm / H. B.
Koposusn . — 15-e u3a. nepepad. . — M. : Akanemus, 2014 . — 496 c. — (Bricuiee npodeccroHanbHoe
oOpa3zoBanue . bakanaspuar) . - ISBN 978-5-4468-1461-9 .,

4. Koposun, H. B. O0mas xumus : y4eOHUK /17151 By30B [10 TEXHUYECKUM HAIPaBJICHUSIM U
cnernuansHocTsM / H. B. KopoBuHn . — 12-e u3a., crep . — M. : Beicmas mkona, 2010 . — 557 c. -
ISBN 978-5-06-006140-6 .;

5. O6mas xumus. Teopus u 3agaun : yuebHoe nocobue / pen. H. B. Koposun, H. B. Kynemios . — 2-
e u3., crep . — Cankr-IlerepOypr : Jlanp, 2017 . — 492 c. — (YueOuuku aist By30B. CrieruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 ..
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Buneoxkondepennuu (Maiina, Coepmxkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za gannbix Scopus - http://www.scopus.com

6. Kypnaa Science - https://www.sciencemag.org/

7. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUNAIBHOM 3a1UTHI PD -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHATIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HaAaMMCHOBaHHE
VYuebusle aynutopun i | JK-120, MamuHHbIH cepBep, KOHIULMOHED
MPOBEJCHUS JICKIMOHHBIX 3an MBI
3aHATUHN U TEKYLLETO b-200, JlexunoHHas napra co ckambel, TpuOyHa, mkad s
KOHTPOJIA yueOHas ayuTopus XpaHEHUs! UHBEHTAps, 1O0CKa MEJIOBas,

KOMIIBIOTEpHAs! CETh C BBIX0/10M B MIHTEpHET,
KOJIOHKH 3BYKOBBI€, MYJIbTUMEIUHHBIN
IIPOEKTOP, IKPaH, KOJOHKH, KOMIIBIOTEP

IIEPCOHAJIbHBIN
VYuebnsie ayautropuu aiisa | A-413/11, YueOnas pabouee MeCTO COTPYIHHKA, CTOJ
MIPOBEICHUS aynutopus kKad. npenoaaBarens, cTy, mkad, mkad 1t
MIPaKTUYECKUX 3aHATHUH, "Xul9" XPaHEHUs] UHBEHTAaps1, CTOJI TMCbMEHHBIN,
KP u KII JI0CKa MeToBasi, 1ab0paTOPHBIN CTEH],

KOMIIBIOTEp NEPCOHATIbHBIN, IPUHTED,
WHBEHTAph YUEeOHBIN

VY4eOHble ayAUuTOpUU IS A-413/10, CTOJI, CTYJI, IKad, mKad 11t TOKyMEHTOB,
IIPOBEACHUS JlaGopatopus kad. KOMIIBIOTEpHAs CETh C BBIX0/0M B MHTEpHET,
1ab0paTOPHBIX 3aHITHIA "Xn239" KOMITBIOTEP MEPCOHAIBHBIN, CTEH]T
71a00paTOPHBIit
VYueOHbIC ayAUTOPUU IJIS K-111, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAs
IIPOBEACHUS KomnerotepHslit CETh C BBIXOA0M B MIHTEpHET,
IIPOMEKYTOUHON kiacc UBI] MYJIbTUMEINIHBIA TPOEKTOP, KOMITBIOTED
aTTecTaluu NIEPCOHAJIbHBIN, KOHIUITUOHED
Tlomemenust misa K-111, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIbIOTEPHAs
CaMOCTOSITEJIbHOM PabOTHI KomnbrotepHslit CETh C BbIXOA0M B MIHTEpHET,
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kiacc VIBI]

MYJIbTUMEAUNHBINA TPOEKTOP, KOMITBIOTEP
IIEPCOHAJIBHBIN, KOHIAULMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

A-413/7, Kabuner
COTPY/AHUKOB Kag.
"XI/I99"

Kpeciio pabouee, pabodyee MeCTO COTPY/IHHKA,
CTOJ, CTYJI, mKad, mKkad 1t JTOKyMEHTOB,
CTOJI MMCbMEHHBIN, KOMITBIOTEPHAs CETh C

BBIXOZIOM B IHTEpHET, KOMITBIOTED
MIEPCOHAIBHBIN, IPUHTEP, KOHIUITUOHED

A-030, Kabuner

COTPYJIHUKOB
"OIrM"
TTomerenust misa A-06a/2, Cknan BELIAIKA IS ONEHKIbI
XpaHeHHus 000pyIOBaHUS kaenper TM
1 y4eOHOTO MHBEHTApPS A-413/9, pabouee MeCTO COTPYIHHUKA, CTOJI, CTOJ
Meroanueckui NUCHMEHHBIN, HA0OP UHCTPYMEHTOB ISt
KaOuHeT Kad. npo(UIAKTUIECKOTO 00CTYKUBAHUS
"Xul29" 000pyI0BaHUs, HHBEHTaph y4eOHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

[TpocTpaHcTBEeHHAs CTPYKTYpa MOJIEKYJ U KOMIUIEKCHBIX CO€AMHEHUMN. 3anuTa 1a00paTopHbIX
pabort o pazaeny 1 (TectupoBanue)

Xumuueckasi TepMoauHamMuka. PaBHoBecue. Kunerrnka XuMHU4ecKUX peakiuiny. 3ammra
nabopaTopHbIX paboT o pazaeny 2 (KourponbHas padota)

Onpenenenne pH PacTBOpoB 251eKTpOaUTOBY. 3amuTa 1a00paTOpHBIX padOT 1Mo pasaeny 3
(TectupoBanue)

["anpBannyeckuil anemeHT. DnekTponu3. Koppos3us meramioBy. 3amura 1a00paTOPHBIX padoT 1o
pasneny 4 (KontponwsHas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 15
KM:

[uny
N
w
N

Paznen nucuuIuinHel

Crpoenue atoma. Ilepuoanueckoe u3MeHEHHE CBONCTB
9JIEMEHTOB M X COCTUHEHHI. XuMUYecKas CBSI3b.

11

[TpuHIMIBL POPMHUPOBAHUS DIEKTPOHHOH CTPYKTYPHI
aToMOB. [IpOTOHHO-HEUTPOHHAs TEOPU ATOMHOTO SAAPA.
EcrectBeHHas pannoakTuBHOCTb. [leproauyeckas Tabnuia +
aneMeHToB. [Ieproandeckoe U3MEHEHHE CBOUCTB DJIEMEHTOB
Y UX COCIMHEHNUN

1.2

XuMuyeckas cBsizb. MeTopl onpeeseHus
IPOCTPAHCTBEHHOM CTPYKTYPbl OPraHUYECKUX U
HEOpPraHU4YeCKUX MoJeKyl. CTpyKTypa U CBOHCTBa +
KOMIUIEKCHBIX coeiMHeHUH. CBOMCTBA BEIIECTB B Pa3IMUHbIX
(U3NYECKUX COCTOSTHUSX

OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB.
DHepreTuka v KUHETUKA MPOIECCOB.

2.1

OO01re 3aKOHOMEPHOCTH XUMHYECKHUX TIPOIECCOB.
DHepreTuka U KWHETHKA MPOILECCOB. 3aKOHBI
tepmoanHamMukn. KuHeTrka xumMudeckux peakiuit. Oommue +
3aKOHOMEPHOCTH SIIEPHBIX peakuuii. PaBHOBECHOE
coctosiHue mporeccoB. CrmocoObl CMEMICHHS PAaBHOBECHS

PactBopsl. BonopoaHsiil mokasareins cpeast pH.

3.1

PactBopsl. {ucniepcHbie cuctemsbl. O0IMe CBOMCTBA
pacTBOpoB. BoaHbIie pacTBOPHI AJEKTPOIUTOB. XUMUUYECKUE
PaBHOBECHSI B PaCTBOpaX JIEKTPOIUTOB. BomopoaHbIii
rokasareib cpensl pH

DIIEKTPOXUMUYECKHUE MTPOIECCHl. XUMHUYECKHE UCTOYHUKHI
ToKa. DnekTponn3. Kopposust MeTayiioB U 3amuTa ot
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KOPPO3HH.

3aKOHOM€pHOCTI/I IMPOTCKAHUA IJICKTPOXUMHUYCCKUX
mponeccoB. IloTeHnnanbl METAIUIMYECKUX U Ia30BBIX

4.1 AJIEKTPOJIOB. DIIEKTPOJIN3 U €r0 MPUMEHEHUE. X UMHUYECKHUE *
MCTOYHUKHU TOKA
Knaccugukaius KOppo3UOHHBIX MPOIECCOB. XUMHUYECKa,
4.2 AIIEKTPOXUMHUYECKAsT 1 OMOXUMUYECKasi KOPPO3Usl. 3aluTa +
METAJUIOB OT KOPPO3UH
Bec KM, %: | 20 30 25 25
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