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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

He.m: OCBOCHHUA JTUCHMILINHBI.

HU3YUCHUC O6H.[I/IX 3dKOHOB U NPHUHIOHUIIOB XWUMHU JId

MMOCJICAYIOUICTO NCITI0JIb30BaHNA B HpO(beCCI/IOHaJ'IBHBIX JUCHUIIIIMHAaX

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4EHHE OCHOBHBIX 3aKOHOB M TEOPHI XHUMUHU;

- UI3YUCHHUC KJIaCCI/I(bI/IKaL[I/II/I XUMHUYCCKHUX DJIEMECHTOB U UX COGI[PIHGHI/Iﬁ;

- MOHUMaHKe OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKHX SBJICHUH, YMEHUE HAa UX OCHOBE JICJIaTh
00001IeHNST MEPOBO33PEHUECKOT0 XapaKTepa.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi

Koa n HauMeHoBanue
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 crtocoben
HCIIOJIB30BaTh 0A30BEIE
3HAHUA
€CTECTBEHHOHAYYHBIX
JUCIMILIINH B
npodeCCHOHATBHON
JACATCIIbHOCTH, HpI/IMeHﬂTI)
METO/Ibl MATEMATUYECKOIO
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
BKCHepHMCHTaJH)HOFO
UCCIEN0BAHNS

N -50nk-1 Mcnonb3yer
OCHOBHBIE 3aKOHBI XUMHH,

KJIAaCCHU(PUKALINIO U CBOICTBA, B

TOM YHCJIE 3aKOHOMEPHOCTH
AJIEPHBIX MIPEBPAICHUI

3HATh:
- OCHOBHBIE 3aKOHBI XUMHH,
KJIacCU(UKALIMIO ¥ CBOMCTBA XUMUYECKHUX
AJIEMEHTOB U UX COEIUHEHMI, B TOM YHCIIE
o0111e 3aKOHOMEPHOCTH SIIEPHBIX
MPEBpAICHHUH, XUMHUIO PAAHOAKTHBHBIX
BEIIIECTB;;

- 001IHe 3aKOHOMEPHOCTU XUMUYECKUX
SIBJICHUH, OCHOBHBIE 3aKOHBI XUMUU;
KJIacCU()UKALMIO M CBOMCTBa XUMUYECKHUX
3JIEMEHTOB U UX COCIUHEHUH, B TOM YHCIE
00111e 3aKOHOMEPHOCTH SAEPHBIX
IPEBpAaILEHUH, XUMHUIO PaAHOaKTUBHBIX
BELIECTB;;

- o0111e CBOWCTBA pacCTBOPOB, B TOM YHCIIE
CBOMCTBA BOJHBIX PaCTBOPOB
AIIEKTPOJINTOB, PABHOBECHBIE TIPOLIECCHI B
pacTBopax 3NEKTPOJIUTOB;;

- OCHOBHBIE 3aKOHOMEPHOCTHU IIPOTEKAHUS
U CIIOCOOBI MPUMEHEHUS
ANIEKTPOXUMUYECKUX MTPOLIECCOB B
SHEPTreTHUKE;;

- KJIJacCU()MKALIMIO KOPPO3UOHHBIX
IIPOLIECCOB, CIIOCOOBI 3aIUTHI METAIIJIOB OT
KOPpO3UH;.

YMETb:

- JIeJIaTh XUMHYECKHUE,
TEePMOJMHAMHYECKHE,
AIEKTPOXMUMUYIECKUE PACUEThI, 1e/IaTh
0000111eHs1, CpaBHUBATh, AHATU3UPOBATD
PE3yJIbTaThl, YCTAHABINBATH B3aHMOCBSI3b
MEXY (PU3NKO-XUMUYECKIMU
SZICPHBIMU CBOMCTBAMHM BEIIIECTBA;;

- IPOBOJIUTH SKCIIEPUMEHTHI 10 331aHHON
MeToJIuKe, 00pabaTeIBaTh U
aHAJIM3UPOBATh TIOJYYCHHBIE PE3yIbTATHI C
MPUBJICYCHUEM COOTBETCTBYIOIIECTO
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MAaTCMaTUYCCKOTI' O allrmapara.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JIMCUMITIMHA OTHOCHTCS K OCHOBHOH MPO(QECCHOHAILHOM 00pa3oBaTeNIbHON —Iporpamme
TepMmosinepHble peakTopbl U IUIa3MeHHbIe ycTaHoBKM (mamee — OIIOII), HampaBieHHs HNOATOTOBKH
14.03.01 Snmepnas sHepreTMka W TeIUIOPH3MKA, YPOBEHb OOpa30BaHUs: BhICIIee OOpa3oBaHHE -

OakanaBpuar.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh «XuMHsY, «Pusnkay, «MaremaTiKa» B 00beMe CpeTHUX 00pa30BaTEIbHBIX YUPEKICHUN
- yMeTh [lenath pacueTsl XUMHYECKHX U (PU3UICCKUX MPOIIECCOB ¢ MPUMEHEHUEM MaTEeMATHUECKUX

MCTOAOB

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMBI IPH BBIIOTHECHUH
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIHBI COCTABISAET 6 3aUETHBIX eUHUIL, 216 gacos.

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

Pasnenblr/TemMsr g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
n/m POMEKYTOUHOM o &| 3 Koncynpraius VIKP PaGora s | LOATOTOBKA K METOMYECKHE YKa3aHNUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip K A cemectpe | ATTECTALMH
o TP 'K HKKIT | TK p /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Crpoenne aToma. 48 1 8 8 8 - - - - - 24 - CamocmosamensHoe usyuenue
[lepuonnaeckoe meopemuyeckozo mamepuana: VI3yienue
HW3MEHEHHE CBOHUCTB JIOTIONTHUTEIHHOTO MaTepralia o pasaery
3JIEMEHTOB U UX "Crpoenue atoma. [lepuoanueckoe usMEHEHNE
COEIMHEHUH. CBOMCTB 3JIEMEHTOB U UX COEIUHEHUH.
XuUMHUECcKas CBS3b. XuMmuueckas CBs3b."
11 [TpuHIMTIBI 24 4 4 4 - - - - - 12 - Ilo020mo6Ka K npaKmuuecKum 3aHAmMuUIM:
(dhopmMupoBaHUs Nzyyenne matepuana no pazaeny "CrpoeHue
3JIEKTPOHHOU aroMma. [lepuonnueckoe n3MeHEeHHE CBOMCTB
CTPYKTYpBI aTOMOB. 3JIEMEHTOB U UX COCJUHEHUN. XuMudecKas
IIpoTOoHHO-HEUTPOHHAS CBA3b." NMOJITOTOBKA K BRITIOJHEHUIO 3aJaHUN Ha
TEOPHs aTOMHOTO siApa. MPAKTUIECKUX 3aHATUIX
EcrecTBennas Iloozomogka Kk 1adopamopnoii pavome: J{ns
PaInoOaKTUBHOCTb. BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
[Tepuonnueckas HEO0XOIUMO TIPEABAPUTEIHFHO U3YIUTh TEMY H
TaOJIUIIA DIIEMEHTOB. 3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
[lepuonnaeckoe TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
U3MEHEHHE CBOICTB 00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
3JIEMEHTOB U HX paznene "Crtpoenue aroma. [lepuoaudeckoe
COEJIUHEHU M HU3MEHEHHE CBOMCTB 3JIEMEHTOB U UX
1.2 XuMU4ecKas CBSI3b. 24 4 4 4 - - - - - 12 - coenuHeHnH. XUMHUYECKas CBS3b." MaTepuay.

Mertopbl onpeesieHust
MPOCTPAHCTBEHHOM
CTPYKTYpPBbI
OpPraHHYeCcKUX U
HEOPraHUYECKUX
Mouiekya. CTpykTypa u
CBOMCTBA KOMIIJIEKCHBIX

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
pazneny "Crpoenue atoma. [leproanueckoe
H3MEHEHHE CBOICTB 2JIEMEHTOB U UX
coenrHeHui. XuMuueckas cBssb.". CTy1eHTbI
HE00XOIUMO IOBTOPUTH TCOPETUICCKHUIA
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
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coequaennii. CBoicTa
BEILIECTB B PA3INYHBIX

AHAJIOTUYHBIX 3a1a4. IPOBECTU PACUYECTHI 110
BapuaHTy 3aJaHuA U CACIaTh BBIBOJBI. B

(busYecKux Ka4yecTBE 3a/1aHHs MCIIOIB3YIOTCS CIIeyOIINe
COCTOSTHHSAX ynpaxseHus: «Ctpoenue aroma. XuMH4ecKas
CBSI3bY
H3yuenue mamepuanog iumepamypnoix
UCIOYHUKOB:
[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 Oo6mme 40 16 Tloozomoexka pacuemnvix 3a0anuii: 3aTaHus
3aKOHOMEPHOCTH OpPHEHTHPOBAHBI HA PEIICHHS MHHU3a/1a4 T10
XUMHUYECKUX pazzeny "OO01Ire 3aKOHOMEPHOCTH XUMUIECKUX
MPOLIECCOB. MPOLIECCOB. DHEPreTHKa U KHHETHUKA
OHepreTuka u npoueccos.". CTyAeHTbl HEOOX0AUMO
KWHETHKA MPOLIECCOB. MOBTOPUTH TEOPETHYECKUI MaTepHall,
2.1 Ob6urme 40 16 pa3o0paTh NpUMEpPHI PEIICHU AaHATOTUYHBIX
3aKOHOMEPHOCTH 3aj1a4. IPOBECTU PacyeThl 110 BAPUAHTY 3aJaHuUs
XUMUYICCKHUX U CIIeNIaTh BRIBOIBL. B KauecTBe 3amaHus
MPOIIECCOB. HCTIONB3YIOTCS CICIYIOIINE YIPAKHEHUS:

DHepreTuka u
KHHETHKA MPOIECCOB.
3aKoHbI
TEPMOAUHAMHUKH.
KuHeTrnka XUMHYIECKHX
peakuuit. O0uIne
3aKOHOMEPHOCTH
SIIEPHBIX PEaKLU.
PaBHOBecHOE
COCTOSIHHE TIPOIIECCOB.
Crroco0bI CMeEIIEHHS
paBHOBeECHS

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"O01re 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB. DHEPreTHKAa U KUHETHKA
MPOIIeCccoB."

Iloozomoska K npakmuueckum 3auamusim:
W3ydenne Matepuana no pazaeny "Oomue
3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.
DHepreTvka U KHHETHKA MPOLECCoB."
IIOATOTOBKA K BEIIIOJIHEHMIO 3aJaHHI Ha
MPAKTUYCCKUX 3aHATUIX

IloozomoeKka K ayoumopHsim 3aHamusim:
[IpopaboTka JIEKIIUH, BHITOJHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomogka Kk nadopamopnoii pavome: JIns
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte
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HEo0XOAMMO MPEeABapUTEIILHO U3YIUTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOi paboTEHI, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOoTKU pe3yNbTaTOB 0 H3YYCHHOMY B
paznerne "OO0Iue 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB. DHEPreTHKA U KHHETUKA
MIPOLIECCOB." MaTepuay.

H3yuenue mamepuanog 1umepamypuoix
UCHOYHUKOG:

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

3 PacTBOpEI. 36 18
Bonoponnsriit
nokasatesb cpenasl pH.
3.1 PacTBOpEL 36 18

JlucriepcHble CUCTEMBI.

Oourue cBoiicTBa
pactBopoB. BogHbie
PacTBOpHI
3JIEKTPOJIUTOB.
Xumudeckue
paBHOBECHS B
pacTBopax
3JIEKTPOJIUTOB.
Bopopoansiit
nokasarenisb cpeast pH

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPUCHTHPOBAHBI HA PEIICHUS MUHU3aa4 110
pazneny "PactBopsl. BomopoaHblil mokazarenb
cpenst pH.". CTyaeHThI HEOOX0IUMO TTOBTOPHUTH
TEOPETHYCCKUI MaTepHa, pa3oopaTh MPUMEPHI
pEIlICHHS aHAIOTUYHBIX 3a/1a4. TIPOBECTH
pacueTsl 0 BapHaHTY 3aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHUS HCIIOIB3YIOTCS
CIIEYIOMINE YIPaKHCHHUS:

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"PactBopsl. BomopoaHblil mokaszarens cpesbl
pH.H

Iloozomoska K npakmuueckum 3auamusim:
W3ydenne maTepuana mno pazaeny "PacTBopsl.
Bopopoansiii nokazarens cpeast pH."
IIOATrOTOBKA K BEIIOJIHEHMIO 3aJaHUi Ha
MPAKTUYCCKUX 3aHATUIX

Ilo0zomoeKka K ayoumopHsim 3aHamusim:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilodzomoeka k nadopamopnoit padome: Jns
BEITTOJTHEHUS 3aJJaHHUI TI0 JIAOOPAaTOPHOH padoTe
HEO0XO0IMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
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3aJaud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paznene "PactBopsl. Bogopoaubiii moka3aTenb
cpensl pH." marepuany.
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOB:

[1], ctp. 272-335

[2], cTp. 95-108

[3], cTp. 184-226

[4], cTp. 204-250

[5], ctp. 272-335

DIEKTPOXUMHUICCKIE
TIPOIIECCHI.
XuMHudeckne
HCTOYHHUKHU TOKA.
Onextponus. Kopposus
METaJUIOB M 3aIllUTa OT
KOPPO3HUHU.

56

10

10

10

26

4.1

3aKOHOMEpHOCTU
MIPOTEKaHUS
INMEKTPOXUMUICCKUAX
MIPOIIECCOB.
TTorenmnuamnsl
METAJUIMYECKUX U
ra30BbIX JEKTPOJIOB.
DNEKTPOIU3 U ero
MIpUMEHEHHUE.
XHUMHUYECKHe
HCTOYHHUKH TOKa

37

16

4.2

Knaccudukanus
KOPPO3UOHHBIX
TIPOIIECCOB.
Xumudeckas,
JIEKTPOXUMUYECKAs U
OHOXUMHUYECKast
KOppo3us. 3aiuTa
METaJIJIOB OT KOPPO3UH

19

10

Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"DIIEKTPOXUMHUECKHE MTPOLIECCHl. XUMUUECKHE
HMCTOYHUKHU TOKa. Dnekrponu3. Kopposus
METaJJIOB U 3allluTa OT KOppo3uH."
Ilodzomoeka K nabopamopnoit padome: Jlns
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
337124y BBITIOIHEHMS TaOOpaToOpHOil paboThI, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YUEHHOMY B
pazzene "DAeKTPOXUMHUYECKUE TPOLECCHI.
XUMHUYECKHE NCTOUHUKH TOKA. DIEKTPOIIH3.
Koppo3zus meTainios u 3amuTa OT KOppo3uu."
Marepuay.

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3aJa4 110
pazneny "DIeKTPOXUMUYECKUE TPOIIECCHI.
XUMUYECKHE UCTOYHUKH TOKA. DIEKTPOIH3.
Koppo3us MeTamios u 3amuTa OT KOppo3u.".
CryneHTbl He0OXOMMO OBTOPHTD
TEOpeTHYECKUH MaTepHal, pa3o0opaTh MPHUMEpEI
peLICHUs aHaJIOTUYHBIX 33/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 331aHUsI U CIeJaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIE/IyIOIHE YIPAKHEHNUS:

Camocmoamenvroe usyueHue




meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"DIIEKTPOXUMHUUECKHE MPOLIECChl. XUMUUYECKUE
HCTOYHUKHU TOKa. Dnektponus. Kopposus
METaJJIOB U 3allluTa OT KOppo3uu."
IloozomosKka K npaKkmuuecKum 3aHamusim:
U3yyenue MaTepuana mno pasaeny
"DNIEKTPOXUMHUUECKHE MPOLIECChl. XUMUUECKHE
HUCTOYHUKHU TOKa. Diektponus. Kopposus
METaJUIOB | 3aIlIUTa OT KOPPO3UH." IOATOTOBKA
K BBITIOJTHCHUIO 33JJaHAN Ha MIPAKTHICCKUX
3aHATHAX

Iloozomosxa Kk KOHmMPOILHOU pabome:
Wzydenne maTepuaioB Mo pa3uery
DIEKTPOXUMHUUECKHE MPOLIECChl. XUMUYECKHE
HMCTOYHUKHU TOKa. Dnektponu3. Kopposus
METaJJIOB | 3alllUTa OT KOPPO3UH. U MOJATOTOBKA
K KOHTPOJIbHOI padoTte

IIoozomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanoe a1umepamypHslx
UCMOYUHUKOB:

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

[4], cTp. 251-340
[5], ctp. 336-467
Ok3ameH 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

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Cmpoenue amoma. Ilepuoouueckoe usmenerue ceoucme 1emMenHmos U ux coeOuHeHull.
Xumuyeckas cessb.

1.1. [Tpunumns! GopMUPOBAHUS AIIEKTPOHHOM CTPYKTYpHI aTOMOB. [IpoTOHHO-HETpOHHAS
TEOpHsl aTOMHOTO siipa. EcTecTBeHHAs paaroakTUBHOCTE. [lepuoanueckas Tabauia 3JeMeHTOB.
Ilepnonnueckoe N3MEHEHUE CBOMCTB JIEMEHTOB M UX COCAMHEHUI

[Ipeamer xumuu. 3HaUCHUE XUMUHU B U3YUYCHUU TPUPOJIBI U PA3BUTHUS TE€XHUKHU. Poiab Xxumun B
TEIJIOBOM U siAepHOM sHEpreTuke. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI XUMUU. 3aKOH MOCTOSHCTBA
COCTaBa. 3aKOH SKBUBAJICHTOB. 3aKOH KPATHBIX OTHOIICHHH. XuMHuUecKuil sieMeHT. KBaHTOBO-
MEXaHUYeCcKas MOJIeJb CTpoeHusl atoMa. [I[pOTOHHO-HEUTPOHHAs TEOPHsI CTPOCHHSI AaTOMHOTO sAIpa.
OnekTpoHHass opOuTanb. KBaHTOBBIE uYWclIa M7 XapaKTEPUCTHKH TOBEICHUS JIIEKTPOHA.
DneKkTpoHHass KoHpurypamus sineMeHTa. PopMUPYIONTUN 3JIeKTpoH. [IpuHIMI MHUHUMaIBHOM
sHepruu. IIpaBunmo B. Kieukosckoro. Ilpunmun Ilaymu. IlpaBuno I'ynma. BanenTtHOCTBH
XuMHueckoro sneMenTa. [lepuoanueckas cucrema snementoB .M. MenneneeBa. [lonstust rpymisl,
NOATpyIIbl, nepuoaa. [lepuonuueckre CBOMCTBA 3JIEMEHTOB. DHEPrusi MOHU3AIUHU, CPOJCTBO K
JNEKTPOHY, JIIEKTPOOTpHULIATeIbHOCTh. HM30TOmbl. CBS3pb Mexay (U3HKO-XUMUYECKUMH U
SJIEPHBIMHU CBOMCTBAMH BEIIECTBA. XUMHYECKUE CBONCTBA PAJIMOAKTUBHBIX 3JIEMEHTOB. .

1.2. Xumuueckas cBsA3b. MeTo1bl ONIPEENIEHNs TPOCTPAHCTBEHHON CTPYKTYPBI OPraHUUECKUX
U Heoprannyeckux Moisiekyn. CTpyKTypa U CBOMCTBA KOMIUIEKCHBIX coeinHeHui. CBoiicTBa
BEIIIECTB B PA3IMYHBIX (PU3MUECKUX COCTOSHUAX

Xumuyeckass cBsizb. OCHOBHbIE BBl XHMHUYECKOW CBS3M: HOHHAs, KOBaJICHTHas,
MeTajuIn4yeckas. DHeprus M JUIMHA CBsI3M. Meron BaleHTHBIX cBsized. OOMEHHBIM MeXaHU3M
oOpa3oBaHusi xumuueckoi cBsizu. llomsspHocTh cBsi3u. CurMa-cBs3b, NU-CBSA3b. [MOpuamzanus
aToMHBIX opOuraneil. IIpocTpaHcTBeHHass KoHburypauus Mojekyna. IloaspHocTs Mosekyi.
B3anmopencTeus Mexay MosieKyiaaMH. BanaepBaanbcoBbl cuibl. Bomopoansie cBsizu. JJoHOpHO-
aKUENTOPHbI MeXaHM3M 00pa3oBaHMs XUMHUYECKOW cBs3u. KommiekcHble coennHeHus. Teopus
noJist iurasaoB. CTpyKTypa, CBOMCTBA KOMITJIEKCHBIX COETUHEHUIN. .

2. O6mue 3AKOHOMEPHOCIMU XUMUYECKUX NPOYUECCOE. 3Hepeemul<a U KUHemuKa npoyeccos.

2.1. O6mme 3aKOHOMEPHOCTH XUMHUYECKHUX MTPOIIECCOB. DHEPreTHKA U KHHETHKA MPOIIECCOB.
3aKkoHbI TepMOAUHAMUKU. KuHeTHKa XuMudeckux peakiuii. O01me 3aKkOHOMEPHOCTH SACPHBIX
peakuuii. PaBHoBecHOE cocTostHME MpolieccoB. CriocoObl CMEleHUs! PaBHOBECHUS

TepMoauHaMuyeckue MapaMeTpbl COCTOSHHUS CHCTEMBL. TepMoauHaMHU4ecKue (QyHKIUH
cOoCcTOSIHUSI cucTembl. BHyTpeHHsis oHeprus. Teruota. PabGorta. 3akoHBl TEepMOJWHAMUKH.
OHTaNBIUS CUCTEMBI U €€ U3MeHEeHHe. TemnoBoil 23pPekT XuMUUECKO peakIuu, SK30TepMUIECKUe
U SHJIOTEPMHUYECKHE peaKkuH. TepMOXUMHUYECKHE YpaBHEHMs. DHTaNbIMs 00pa3oBaHUsS. 3aKOHbBI
I'ecca. Pacuer »HTanmpnuum XHMMUYECKOM pEaKUMU TPU PANIMYHBIX TEMIlepaTypax. YpaBHEHHE
Kupxroga. Termnora cropanus Tormiusa. SaepHoe TOIUIMBO. DHTPONUS — Mepa HEYNOPSAJ0UYEHHOCTH
cuctembl. PacueT SHTpPONMM XMMHUYECKOW PEaKLUM IMpPH pa3jIMuYHBIX TeMIlepaTypax. Y paBHEHUE
Kupxroga. DHTanbOUIHBIA M SHTPONUIHBIA (akTOphl HM300apHO-M30TEPMHUUYECKHX MPOIECCOB.
Ouneprust ['mb6ca- kputepuii caMONPOU3BOJILHOIO MPOTEKaHWS XMMHUYECKMX peakuuil. Pacuer
cTaHjgapTHOW dHepruu [mOOca XMMHYECKOW peakiud TpU Pa3IMYHBIX — TeMmIeparypax.
TemmneparypHast 06J1aCTh CaMOIIPOU3BOJIBHOTO MIPOTEKaHU XUMUYEeCcKo# peakiuu. Vzotepma Bant-
l'opda. VYcnoBue xummueckoro paBHoBecus. KoHCTaHTa XMMHYECKOro paBHOBecus. BnusiHue
TeMIepaTypbl Ha KOHCTaHTy paBHoBecusi. M3o6apa Baut-I'odda. PaBHOBecHbIe KOHIIEHTpaLuy,
paBHOBECHbIE TMaplHalibHbIe JaBJICHUS peareHTOB. 3aKoH JeHCTBYHOIMX Macc. Tabnuia
MaTepHajJbHOro OanaHca. BiusHue BHEIIHUX BO3JEHCTBHI Ha cMelleHHe paBHOBecus. [IpuHImm
Jle Illatenpe. I'ereporenHoe paBHOBecHe. ACOpOIMOHHOE paBHOBecHe. CKOPOCTh XMMHUYECKHUX
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peakuuii. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pEaKIuMh OT KOHIIEHTpaluid pPearcHTOB.
Kunetnueckoe ypaBHEHHE XHUMHUYECKOH peakuuu. llopsiok peaknuum 1o peareHTam, OOIIMN
NOPSAJOK peakuuu. 3aKOH ACUCTBYIOIIMX MacC JUld XMMHMYECKONM KMHETHKHM. Pacder u3MeHeHus
TEKYIIUX KOHLICHTPALMM PEareHTOB II0 BPEMEHM [UI XMMHYECKMX PEAKLMH IIEpBOrO, BTOPOTO,
Tperbero mnopsaakoB. [lepuon nomynpeBpameHus (moaypacnazna). BiusHue temnepaTypbl Ha
CKOpoCTh xumuueckoi peakiuu. IlpaBmio Bant-T'odpda. YpaBuenue Appenmyca. Dueprus
aktuBanuu. Karanus. LlenHsle peakiuu, oOpa3oBaHue CBOOOJHBIX PaJUKaloB. SnepHble peakluu.
HckyccTBeHHAs PaJuOaKTUBHOCTh. PanuoakTuBHBIE o- M [B-pacmagpl. VICKyCCTBEHHBIH CHHTE3
3JIEMEHTOB. Mcnonb3oBaHue paiMOaKTUBHBIX HU30TOIOB..

3. Pacmeopwi. Booopoouwiii noxazamens cpedvl pH.

3.1. PactBopsl. [lucnepcHsie cucteMbl. O01IMe CBOWCTBa pacTBOPOB. BoaHBIE pacTBOpHI
AJIEKTPOJIUTOB. XMUMUYECKHE PABHOBECHS B PaCTBOpaXx JIEKTPOIIMTOB. BOIOpOaHEIN ITOKa3aTEb
cpenst pH

PactBop, onpenenenue. UneansHeiii pactBop. KoHneHTpanusa pactsopa: MOJspHasi, MOJIIpHas
KOHLIGHTpallMs HKBUBAJCHTA BELIECTBA, MOJIJIbHAS, TUTP, MaccoBas JA0JsA. 3akoH Payns,
TeMIeparypa KWIIEHUs, 3amep3aHusi pacTBopa. OcMmoTuueckoe pAaBieHue. TepmoauHaMuka
MPOLIECCOB pacTBOpeHus. PacTBOpUMOCTb. AKTUBHOCThH, KO3(G(UIMEHT aKTHUBHOCTU. PacTBOpHI
HEIEKTPOJIUTOB. PacTBOpBI 31eKkTponuToB. Teopus KHUCIOT M OCHOBaHUM. BonaHbIE pacTBOpPHI
91ekTponuToB. CTeneHb IUCCOLMALUU SJEKTPONIUTOB. Crabble 3JIEKTPOJIUTHL. Y PaBHEHHE
muccouuanuu. Koncranra aucconuanuu. CTeneHb IMCCOLMALIMM, 3aKOH pa3daBiieHus OcTBaibaa.
CuibHbIE 3JEKTPOJIUTHI. YpaBHeHUE Aucconuanuu. MonHas cuna pactBopa. [lpaBuno monHOM
cunbl JleOasi- Xrokkemnst. AKTHBHOCTh MOHOB. DJIEKTPOJIMTHYECKAs AWCCOLMAIMs BOABI. MoHHOE
npousBesieHne BoJbl. Bogopoansiii nmokazarens cpeasl pH. Onpenenenune ruaponnsa. YpaBHEHUS
npoueccoB ruaposnnsza. Koncranta ruaponusa. CreneHb ruaponusa. [Mapoau3 1mo aHHUOHY.
['uaponus no katuony. Pacuet BOAOpPOIHOIO MOKa3aTens BOAHBIX pacTBOpPOB coiiel. [IponsBenenue
pactBopumocTH. Haceiennsiit pactBop. PacTtBopumocTts, mpenenbHas KoHmeHTpanus. CrocoObl
YBEJIMUEHUS U CHUYKEHUS] PACTBOPUMOCTH...

4. 3Jlel<mp0xumuttecmte npoyeccal. Xumuueckue uCmMoOYHUKY MOKA. 9]16KH1D0]ZM3. KODDOS’LUZ
Memailios U 3auiuma ont KOppo3uu.

4.1. 3aKOHOMEPHOCTHU MPOTEKAHUS IIEKTPOXUMUUYECKUX TIpolieccoB. [ToTeHmans
METaJUIMYECKUX U Fa30BbIX 3JIEKTPOAOB. DIEKTPOIU3 U €ro MIPUMEHEHNE. XUMUUYECKHE HCTOUYHUKHU
TOKa

DNEeKTpOXUMHUYECKHE mpouecchl. 3akoHbl Papajiesd. PaBHOBECHBIN 3JIEKTPOIAHBIM MOTEHIUA.
CranmapTHbI S7eKTpoAHbIA ToTeHIHan. CTaHIapTHBIM BOJOPOAHBIA JJIEKTPoJ. BomopomHas
1IKajga noTeHuuanoB. YpaBHenue HepHera. [loTeHnmansl MeTaluIMueCKUX U Ta30BbIX 3JEKTPOAOB.
[anbBaHWMYECKUU DJIEMEHT. YPaBHEHHUS DJEKTPOJHBIX IMPOIECCOB. JIEKTPOABIDKYIIAS CHUJIA
AJIEMEHTA. [Honspuzanus AJIEKTPOJIOB. Buast MOJISIPU3ALUN: KOHIIEHTpAllMOHHAs,
anekTpoxumuyeckasi. YpaBHeHue Tadens. IlonspusanuoHHble KpHUBBIE  JJIEKTPOJIOB B
raJlbBAHUYECKOM OJJieMeHTe. HampspkeHue raiapbBaHudeckoro sneMeHTa. CrnocoObl yBETUYEHUS
HanpspkeHusa. KOHIIEHTpalMOHHBIA TaJlbBAHUYECKUI 3JIEMEHT. XHUMHYECKHE HWCTOYHHUKH TOKA.
Axkkymynstopel. TormnuBHble »5ieMeHThl Ornpeaenenue saektponnsa. llocmenoBaTenbHOCTD
ANEKTPOAHBIX  TpoleccoB. [lonspuzanmoHHble KpHBBIE TIpU  3JekTposnze. [IpuMmeHenue
ANEKTPONInN3a. OJEKTPOJIU3 B METAUIyprud, B XHUMHUUYECKOW MpOMBINIIEHHOCTH. Ilomyuenue
raJIbBaHOMOKPBITHI. DIIEKTpOXUMUYEcKasi aHOAHast 00pabOTKa METaJIOB. .

4.2. Knaccudukanus KOppo3nOHHBIX MPOLECCOB. XUMUYECKast, HIEKTPOXUMUYECKast U
OroxXuMHUYecKas KOppo3Hus. 3allnuTa METAIIIOB OT KOPPO3UHU
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Onpenenenne W KBaTM(PHUKALUSA KOPPO3MOHHBIX MPOIECCOB. TepMOAMHAMUKA XUMHYECKOU
Koppo3uu. KuHermka XuMu4eckoll KOppo3uH. MeXaHu3M 3JIEKTPOXMMHYECKONM KOPPO3HH.
TepMoanHaMHKa FJIEKTPOXUMUYECKON KOPPO3UH. DJIEKTPOXUMHUYECKAS] KOPPO3Usa C BOJIOPOJIHOM,
KHCJIOPOJIHOM, CMEIIaHHOM Jenosisipu3anueil. YpaBHeHHe IpoueccoB Koppo3uu. CKopocTh
3JIEKTPOXUMHYECKOW KOPPO3UHU. 3ammMra MeTauioB OT Koppo3uu. IlaccuBHOCTH MeTamia.
JlerupoBanue metaiioB. KapocTOHKOCTb, KapONpPOYHOCTh METAIOB. MeTaniyeckue (aHOAHOE U
KaTO/JHOE) 3alUTHBIE MOKPBITUA. [Iporiecchl KOppo3uu Mpu HAPYIIEHUH CIUIONIHOCTH TOKPBITHS.
[Tporexropbl. HeMmeramnuyeckue 3alllUTHBIE MOKPBITUSA. OJIEKTpOXMMHUYECKass (aHOIHAs U
KaTo/Has) 3auuTa. Fi3aMeHeHne cCBOMCTB KOPPO3UOHHOMU cpeibl. NTHrMOUTOpBI KOPPO3HUHU. .

3.3. TeMbl NpaKTHYECKUX 3aHATHH

1. DHepreTuyeckue >3PPeKTbl XUMUUECKUX MTpoLieccoB. TepMoxumuueckue pacueTsl. Pacuer
SHTPOIUHU XUMHUECKON peakuuu. Pacuer snepruu ['ub6ca, HanmpaBiIeHHOCTh XUMHYECKOM
peaxkuuu;
2. DneKTpoXuMHUYECKHe rpolecchl. Pacyer koanuecTBa BeLIECTBa, IPOPEArupoOBaBILErO B
pe3yJIbTaTe JIEKTPOXUMUUECKON peakluH, 1o 3akoHaMm Papanes. Pacuer paBHOBECHBIX
AJIEKTPOJIHBIX TOTEHLIUAJTIOB JUIsl METANIMYECKUX U T'a30BbIX 3JIEKTPOJIOB 10 YPABHEHUIO
Hepncra;
3. YpaBHeHUsI MPOIIECCOB TUIPOJIK3a COieH. PacyeT KOHCTaHThI THAPOIIH3A IO CTYIICHSM,
pacueT CTEeNEeHU r'npou3a. Pacuer BOIOpOAHOIO OKa3aTest BOAHBIX PACTBOPOB COJIEH.
Pacuer pacTBOpuMOCTH TPYAHOPACTBOPUMBIX 3JIEKTPOJIUTOB;
4. DyeKTpoauTHYECKask TUCCOLMALN BOAbL. PacueT BOIOPOAHOIO NOKa3aTells pacCTBOPOB
CUWJIbHBIX U CJIa0BIX 3JIEKTPOJIUTOB;
5. Pacuer koHUEHTpaluu pacTBOPOB. BoiHbIE paCcTBOPEI AJEKTPOJIMTOB. Y paBHEHUS
JMCCOLIMAIIMYU CUJIBHBIX U CIIA0bIX 3JIEKTPOIUTOB;
6. Onpenenenue Nopsika XMMUYECKOH peakiuy o peareHTam, oOLIero nopsiaka peakiuu no
TabJIMLaM SKCIEPUMEHTAIbHBIX JaHHBIX. PacueT n3MeHeHus TeKyIMX KOHLEHTpauil
peareHToB 110 BPEMEHH I XMMUYECKHUX peakuuil. Pacuer nepuozaa nonynpespaiieHus
(monypacnana). Pacuet ckopocT XMMHUECKUX peakluid. PacueTsl BIusHUS TeMIepaTyphl Ha
CKOPOCTb XUMHUYECKOW PEAKINY;
7. Pacuer TemnoThl cropaHus TOIUINBA;
8. 3amuTa METajIoB OT KOPPO3UH;
9. Xumuueckast cBsi3b. O0pazoBaHue MOJIEKYJ IO OOMEHHOMY MEXaHU3MYy XUMHUYECKON
cBs3u. [IpocTpaHcTBeHHAs KOHPUTypalys MOJIEKYJ;
10. DnekTpoHHbIE KOHPUTYPALIUK U CBOMCTBA XUMHUUECKHUX AJIEMEHTOB. CXEMBI
pacnpeesneHus JIEKTPOHOB B KBAHTOBBIX SYEHKaX, BAJICHTHOCTh XUMUYECKUX JIEMEHTOB.
Omnpenenenne KBaHTOBBIX YMCEN AJis (POPMUPYIOILETO AIEKTPOHA 3JIEMEHTOB;
11. OxBuBasieHT. PacueT MOIspHON Macchl 3KBUBAJIEHTA ITPOCTHIX U CIOKHBIX BELIECTB.
3aKOH SKBUBAJICHTOB JIJISl pacyeTa XMMHUYECKHUX PEaKIIMii;
12. DnexTpoxuMuueckas kopposus. OnpeneneHue TepMOINHAMUYECKON BO3MOXKHOCTH
MPOTEKAaHHUS AIEKTPOXUMUYECKOW KOPPO3UU METAJIOB B KOPPO3UOHHBIX Cpe/lax. Y paBHEHUE
IIPOLIECCOB IEKTPOXUMHUECKON KOPPO3UH METAIIIOB;
13. PacueT KOHCTaHTBI XUMHUYECKOI'O paBHOBECHs. PacueT paBHOBECHBIX KOHIICHTPALIHM,
PaBHOBECHBIX MapLUAIBHBIX J1aBJICHUH peareHToB. Tabyuia MaTepruanbHOro 0aaHca;
14. T'anbBaHUYECKUH DIIEMEHT. Y paBHEHHUSI SJIEKTPOTHBIX MPOIIECCOB, TOKOOOpa3yroIas
peakuus. Pacuet sHeprun ['n66ca TokooOpazyroieit peakiiu, 3JIeKTPOABIKYIIEH CHITBI
raJlbBAaHMYECKUX 3J1eMeHTOB. [lonsipu3animoHHbIe KpUBbBIE 3JIEKTPOJIOB B raJbBaHUYECKOM
DIIEMEHTE;
15. OGpa3oBaHue KOMIJIEKCHBIX HOHOB IO JOHOPHO-aKIENTOPHOMY MEXaHU3MY XUMUYECKOM
cBsA3u. CTpyKTypa, CBOMCTBA KOMIUIEKCHBIX COEIMHEHNUN;
16. DnexkTponn3 B paCTBOpPax M pacIllaBax MIEKTPOIUTOB. [lonspu3anroHHbIE KPUBBIE IPH
aneKTposin3e. Pacyer koiamdecTBa BELIECTB, TOJYUEHHBIX Ha 3JIEKTPOJAX B PE3YJIbTATE
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AJIEKTpOJIH3a 1Mo 3aKoHam Dapaest.

3.4. Tembl 1a060paTOPHBIX padoT
1. Bogopoauslii nokasarens cpeabl pH. Onbit 2. 3aBucumocts pH pactBopa ykcycHoH
KHUCJIOTHI OT KOHIIEHTPAIHH;
2. DKBUBAJIEHT U MOJIIpHAsl Macca HKBUBAJICHTA;
3. 3amuTa MeTajuioB OT Koppo3uu OnbIT 1. AHOAHOE 3aUIUTHOE MOKPBITHE;
4. Koppo3ust METaJIJIOB;
5. DnexTponus;
6. 'maponus coeii;
7. Bopopoausiit nokazarens cpeabl pH. OnbiT 1. M3Mepenue BoOpOIHOTO TOKa3aTeNsl CPeIbl
pacTBOpa COISTHOM KUCTIOTHI AIEKTPOXUMUYECKUM METOJIOM;
8. Dnexrpoasmxymue cuibl (3/]C) u HanpshDKeHre TaTbBAHUYECKUX DJIEMEHTOB;
9. Kuneruka xumuyeckux peakiuid. OnsIT 1. 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
KOHIIEHTPAILlUU pearupyroix BellecTs;
10. XuMuueckoe paBHOBECHUE;
11. Vi3mepenue TemioBbix 3 (HEeKTOB XUMUUYECKUX PEaKIUit;
12. 3amura MeTaiioB oT Koppo3uu OnbIT 2. KaToHOE 3alIUTHOE OKPHITHE;
13. Metamibl mo6ouyHbIx rpynil. OnsIT 2 . [logydeHne KOMIIEKCHBIX COSTUHEHHH 1IMHKA,
14. Metamibl mo6ounsx rpynim. OnsIT 1. KoMIuiekcHbIe coeTMHEeHUsT MeTH;
15. DnekTpoHHAs CTPYKTypa aTOMOB U OJJHOATOMHBIX HOHOB;
16. Kunetnka xuMu4eckux peakiuii. OnsIT 2. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
TEMIEPaTypHI.

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue wmaTepuanoB Mo Kkeiicam pasnena "Ctpoenue aroma. [lepuoguueckoe
A3MEHEHHE CBOWCTB DJIEMEHTOB H UX COSANHEHUNH. X UMHUYECKas CBA3b."

2. OOcyxaeHue marepuanoB Mo keiicam pazaena "OOmme 3aKOHOMEPHOCTH XHUMHUYECKHUX
MIPOLIECCOB. DHEpPreTHKa U KUHETHKa Mpo1eccoB."

3. OOcyxaeHue marepuanoB Mo Keicam pasnena "PactBopsl. Bomopoanslii mokazarenb
cpensl pH."

4. OOcyxaeHue MarTepualioB MO0 KeiicaMm pazaena "DIEKTPOXUMHUYECKHE MPOIIECCHI.
XUMHUYECKHE UCTOYHUKH TOKa. DiekTpoiau3. Kopposus metanios u 3amura oT Koppo3uu."

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ammaHupOBaHHBIC PE3YAbTAThl 00YUCHUS MO TUCITUTUTHHE
(B COOTBETCTBHH C pazjaesioM 1)

Koanl
WHJIUKATOPOB

Howmep pasznena
JTUCLUTIIAHEI (B
COOTBETCTBHUH C

n.3.1)

1]2]3]4

OLeHOYHOE CPEACTBO
(T ¥ HAUMEHOBAHUE)

3HATh:

KJIACCU(UKALIUIO KOPPO3UOHHBIX MPOIIECCOB, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HH;

N/I-50mk-1

KontponbHast pabora/l" anpBaHHUECKHUIT 271€MEHT.
Onektponu3. Kopposus MetaiioBy. 3amura
1abopaTOpHBIX paboT 1o pazaery 4

OCHOBHBIC 3aKOHOMCPHOCTH IMPOTCKAHUA U CIIOCOOBI
IMPUMCHCHUSA SJICKTPOXUMHUYCCKUX IMMPOLICCCOB B
OHCPI'CTUKCE,

N -50mk-1

o0IIre CBOHCTBA PacTBOPOB, B TOM YHCJIE CBOMCTBA
BOJHBIX PACTBOPOB JEKTPOIUTOB, PABHOBECHBIE MPOIIECCHI
B PAacTBOpax JIEKTPOJIUTOB,

N/I-50mk-1

TectupoBanne/Onpenenenre pH Pactopos
JIEKTPOJIUTOBY. 3aluTa JabopaTOpHbIX padoT MO
pazneny 3

o01111e 3aKOHOMEPHOCTH XUMHUECKUX SIBJICHUN, OCHOBHBIE
3aKOHBI XUMUU; KJIACCU(PUKAIIUIO U CBOMCTBA XMMHUYECKUX
9JIEMEHTOB M UX COCTUHEHUH, B TOM 4yHcie o0ume
3aKOHOMEPHOCTH SIICPHBIX NIPEBPALLECHUN, XUMHUIO
PagUOAKTUBHBIX BEIIECTB,;

N/I-50mk-1

OCHOBHBIC 3aKOHBI XMMHU, I(J'IaCCI/I(l)I/IKaI_II/IIO 1 CBOMCTBa
XHUMHUYCCKUX JJIEMECHTOB U X COG)II/IHGHI/II\/’I, B TOM YHCJIC
O6U.II/IC 3aKOHOMCPHOCTH ALNCPHBIX npeBpameHI/Iﬁ, XUMMHIO
PaaArOaKTUBHBLIX BEIICCTB,

N/I-50mk-1

TectupoBanue/[IpocTpaHCTBeHHas CTPYKTypa
MOJIEKYJT M KOMIUIEKCHBIX COEIMHEHHA. 3armra
71a0opaToOpHBIX paboT 1o pazzaeny |

YmMmeTh:

IMPOBOAWTE OKCIICPUMCEHTHI 11O SaHaHHOI\/'I METOJJHUKCE,
O6pa6aTBIBaTB " aHAJIM3UPOBATH MMOJYUCHHBIC PE3YIIbTAThI
C IPUBJICUCHUEM COOTBETCTBYIOIICTO MATEMATHYCCKOT'O
arrapara

N -50mk-1

ACIaThb XUMHUYCCKUE, TCPMOJUHAMUYCCKHC,
QJICKTPOXUMHUYCCKUC pACIYCThI, ACIATh 0606H_IGHI/IH,

N -50mk-1

KontponbHas pabota/XuMuueckasi TepMOAMHAMUKA.
PaBHoBecue. KnuHeTnka XUMHUECKUX pEaKIIHI.
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CpaBHMBATh, AHAIM3UPOBATH PE3YJIbTATHI, YCTAHABINBATh
B3aUMOCBSI3b MEXAY (PU3UKO-XUMUUYCCKUMH U SICPHBIMHU
CBOMCTBAMM BEIISCTBA;

3amuTa 1a60paTOpPHBIX paboT MO pa3aeny 2
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. lanpBaHMYECKU 7eMEHT. DekTposn3. Koppo3us MeramioBy. 3amura 1ad0paTOpHBIX
pabort o pazzaeny 4 (Kourposbnas padora)
2. Onpenenenue pH PacTBOpoB 21eKTpoanuTOBY. 3amuTa 1abopaTopHBIX padoT Mo pasneny 3
(TectupoBanue)
3. IIpocTpancTBEeHHAs! CTPYKTYpa MOJIEKYJ U KOMIUIEKCHBIX COeIMHEHUH. 3almuTa
naboparopHbIX padoT no paszaeny | (TectupoBanue)
4. Xumuueckas TepMoanHaMuka. PapHoBecre. KuneTnka XMUMUYECKUX peakiuit». 3ammuTa
naboparopHbIX padoT no paszaeny 2 (KontponbHas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAllMOHHON COCTABIISFOIIUX.

Ipumeuanue: OnieHOYHBIC MAaTEPUANTHI TI0 JUCIUILINHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kambrmosa B. K., Jlanckas U. U., MscaukoBa
H. B., Ocuna M. A., Ynpuc E. ., AAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e usz.,
ctep.), U3narenscrBo: "Jlanw", Cankt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. JlabopaTopHbie paOOTHI 110 XUMHH : Y4eOHOE TOCOOHE JIsi TEXHUIECKUX
HarpasieHul u cnenuainbHoctelt By30B / H. B. Koposun, 3. . Munrynuna, H. I'. PeikoBa . — 2-e
U3, mepepad.u jon . — M. : Beicmas mkona, 1998 . — 256 c. - ISBN 5-06-002178-5 : 10.00 ;

3. Koposun, H. B. O0mmas xumus : yaeOHHK JUIsl By30B 110 TEXHUYECKMM Hanpasienusm / H. B.
Koposusn . — 15-e u3a. nepepad. . — M. : Akanemus, 2014 . — 496 c. — (Bricuiee npogeccroHanbHOe
oOpa3oBanue . bakanaspuar) . - ISBN 978-5-4468-1461-9 .;

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

5. O6mas xumus. Teopus u 3anaun : yuebHoe nocobue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3., crep . — Cankr-IlerepOypr : Jlanp, 2017 . — 492 c. — (YueOuuku ais By30B. CrieruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 ..

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office;
2. Windows;
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3. Maiinn BuneokoHndepeHmm.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIPABOYHbIE CUCTEMBI:

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 mannbix Scopus - http://www.scopus.com

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

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

8. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

9. Ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA H COUMAILHOI 3a1IUThI PD -
https://rosmintrud.ru/opendata
10. ba3a OTKPBITHIX JaHHBIX NPO(eCcCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPY/Aa U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMEHOBaHUe
YueOusie aynuropun | XK-120, MammHHbIH cepBep, KOHAUIMOHEP
JUUTA TPOBEICHUS 3an MBI

JICKIMOHHBIX 3aHATUH U
TCKYIICTO KOHTPOJIA

VY4eOHble aynuTopun
JUIsl IPOBENIEHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-414, Yuebnas
aynutopus "A"

mapra co cKambei, CTOJI TpenoaBareisi, CTyI,
JIOCKa MeIoBas

VY4eOHble aynuTopun
JUIs IPOBE/ICHUS
1ab0paTOPHBIX 3aHATUI

A-413/5,
JlaGopartopus kad.
"Xudd"

pabouee MecTo COTpYAHHKA, CTOJ, CTYII,
KOMITBIOTEPHAsI CETh C BBIXOJIOM B MIHTEpHET,
a00paTOPHBIN CTEH]], KOMIIBIOTED
[IEPCOHAJIbHBIN

VY4eOHble aynuTopun

K-120, MamuHHEIH

cepBep, KOHIUIHOHED

JUJI IPOBEICHUS 3an MBI
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s A-110, CTOJI MPENoIaBaTeNsl, CTOJ KOMIIbIOTEPHBIN, CTYII,
CaMOCTOSTEIbHOM BrrunciaurenbHas JIOCKa MHTEPAKTUBHAS, KOMIIBIOTEPHAs CETh C
paboTHI nabopaTopus BBIXOZIOM B UHTEpHET, MyJIbTUMETUIHBII

IIPOEKTOP, yKa3Ka Ja3epHasd,
MHOT0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUs

Ilomemmenus misa
KOHCYJIbTHPOBAHHUSI

A-413/7, Kabunet
COTPYJIHUKOB Kad.
"Xud29"

Kpecio pabouee, pabodyee MECTO COTPYAHUKA,
CTOJI, CTYJ, mKad, mKad A JOKyMEHTOB, CTOJ
MUCHMEHHBIN, KOMITBIOTEPHAs CETh C BHIXO/IOM B
WHTepHET, KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
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KOHJUIIMOHED

TTomemenust misa
XpaHeHUs
obopynoBaHus U
y4eOHOr0 MHBEHTapPsI

A-025, Knamoska
1a00paTOpHOTO
00opyIoBaHUs

cTeJuIax, 000pyI0BaHUE CIICIIUAIIN3UPOBAHHOE
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

XUMHUASA

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2

KM-3

KM-4

[TpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYJT M KOMIUIEKCHBIX CO€AMHEHUH. 3anuTa 1abopaTopHbIX
pabort o pazaeny 1 (TectupoBanue)

XuMmunyeckas TepMoinHaMuKa. PaBHoBecue. KuHeTnka XuMudeckux peakuuiiy. 3ammra
nabopaTopHbIX paboT mo pazaeny 2 (KonrponpHas padoTa)

Omnpenenenne pH PacTBOpoB 371€KTPOIHTOBY. 3amuTa JJa00paTOPHBIX padOT MO pasaeny 3
(TectupoBanue)

["anbBanmveckuii anemMeHT. DnekTpoaus. Kopposzus metamioBy. 3amnmTa 1abopaTtopHbIX padboT 1o
pazneny 4 (KontponwsHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

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

=
N
w
N

Paznen auciunianHbl

Ctpoenue atoma. [lepuoguueckoe n3MEeHEHHE CBOMCTB
3JIEMEHTOB U UX COEIUHEHUN. XUMHUUYECKASA CBI3b.

11

[TpuHIMIBI POPMHUPOBAHUS FIEKTPOHHOMN CTPYKTYpHI
aToMOB. [IpOTOHHO-HEUTPOHHAS TEOPUS ATOMHOTO SAIPA.
EcrectBeHHas paguoakTuBHOCTh. [lepuonnyeckas tabauna +
aneMeHToB. [leproandeckoe N3MEHEHHE CBOWCTB 3JIEMEHTOB
U UX COCIMHEHUHN

1.2

Xumudeckas CBA3b. MeToibl onpeneneHus
IIPOCTPAHCTBEHHOM CTPYKTYPbl OPITAHUUYECKUX U
HEOopraHuyeckux mMosiexkyi. CTpyKTypa U CBOHCTBa +
KOMIUIEKCHBIX coeIMHEHNH. CBOMCTBA BEIIECTB B Pa3IMYHbIX
(U3NYECKUX COCTOSHUSAX

O0111e 3aKOHOMEPHOCTH XMMUYECKUX TPOLIECCOB.
DHepreTuka U KMHETUKA IPOIIECCOB.

2.1

OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB.
DHepreTUka U KUHETHKA MPOIIECCOB. 3aKOHBI
TepMoauHamMuKu. KuHeTnka XxuMudeckux peakiuii. O0mime +
3aKOHOMEPHOCTH SIIEPHBIX peakuuii. PaBHOBECHOE
cocrosiHue nporeccoB. CrocoObl CMENIeHUs PAaBHOBECHS

PactBoprl. Bogopoansii mokazarens cpenbl pH.

3.1

PactBopsl. [lucnepcHbie cuctembl. O01IMe CBOMCTBA
pacTBOpOB. BoJTHBIE pacTBOPEI 2JIEKTPOIUTOB. XUMHUUECKHE
PaBHOBECHSI B PACTBOPAX JIEKTPOJIUTOB. BoopoaHbIN
nokasaresb cpensl pH

DIEKTPOXUMHUYECKHE MTPOLIECCHl. XMMUYECKUE UCTOUHUKHU
ToKa. DnekTposuns. Koppo3us MeTansioB u 3ammura ot
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KOPPO3UH.

3aKOHOMEPHOCTHU MPOTEKAHUS ANEKTPOXUMUUYECKUX
nporueccos. [ToTeHnmanpl METaTMYeCKUX U Ta30BbIX

4.1 AJEKTPOJIOB. DJIEKTPOJIU3 U €r0 MPUMEHEHUE. XUMUYECKUE *
UCTOYHUKHU TOKA
Knaccudukanus KOppo3nOHHBIX MPOLIECCOB. XUMUYECKas,
4.2 ANEKTPOXUMHUYECKast U OMOXUMHUYECKAsh KOPPO3HUs. 3aluTa +
METAJUIOB OT KOPPO3UHU
Bec KM, %: | 20 | 30 25 | 25
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