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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(PUKALUN XUMUYECKUX 3JIEMEHTOB U UX COCTUHEHUII;

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

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yYeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTUYECKUH armnapar,
METO/1bl aHAJIN32a U
MOJEIUPOBAHHS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIBHOTO
UCCJIEI0BAHUS TIPU
pelIeHnn
npodeccuoHaNbHBIX 3a7a4

W/-7onk-3 JemoncTpHpyer
IIOHUMAHHNEC XUMHUYCCKUX
IIPOLIECCOB

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

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

- 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 YHCIe
o0111e 3aKOHOMEPHOCTH SAEPHBIX
NpEeBpaleHUH, XUMHUIO PaAHOaKTUBHBIX
BEIIECTB;,

- 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 TIOIYYCHHBIC PE3yIbTaTHI C
NPUBJICYCHUEM COOTBETCTBYIOIIECTO
MaTeMaTU4eCcKOro anmapaTa;

- JIeJIaTh XUMHYECKHUE,
TEPMOJMHAMHYECKHE,
AIEKTPOXMUMUYECKUE PACUEThI, e/IaTh
0000111eHs1, CpaBHUBATh, AHATU3UPOBATH
pE3yJIbTaThl, YCTAHABINBATH B3aHMOCBSI3b
MEXKY PU3NKO-XMMUYECKIMHU H
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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
ABTOMaTH3a1Msl TEXHOJOTMYECKUX IpoueccoB B Temno3Hepreruke (manee — OIIOII), nanpaBneHus
noaroToBku 13.03.01 TemmosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHUE -

OaxanaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:
- 3HaTh «XuMuD», «Dusnka», «MaremaTuka» B 00beMe cpeTHUX 00pa30BaTENbHBIX YUPEKICHUN
- yMeTh Jlenateb pacdyeTbl XMMUYECKUX U (PU3HYECKHUX MPOLIECCOB C IPUMEHEHUEM MAaTEeMATHYECKUX

MCTOJ0B

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

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 CrtpoeHue aToMma. 56 4 4 4 4 - - - - - 44 - Camocmoamenvnoe uzyuenue
Ilepuoguueckoe meopemuueckozo mamepuana: N3ydenne
HU3MEHEeHHEe CBONCTB JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
3JIEMEHTOB U UX "Crpoenue atoma. [lepuoandeckoe H3MeHEHHE
COEIMHEHU. CBONCTB 2JIEMEHTOB U UX COCIIMHEHUN.
XUMUYECKasi CBS3b. Xumuueckas cBs3b."
1.1 [TpuHIMTIBI 28 2 2 2 - - - - - 22 - 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." MOJTOTOBKA K BHIIIOJHEHUIO 3aJaHUI 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. 3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
ITepuoauueckoe TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
HM3MEHEHHEe CBOHCTB 00paboTKH pe3yIbTaTOB 10 U3YYEHHOMY B
3JIEMEHTOB U UX pasgene "Ctpoenue aroma. [leproandyeckoe
COeAMHEHU N3MEHEHHE CBOMCTB 3JIEMEHTOB U UX
1.2 Xumuueckasi cBs3b. 28 2 2 2 - - - - - 22 - coequHeHu. XuMuueckas cBa3b." MaTepuany.

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

Ilodzomoeka pacuemuvix 3ad0anuii: 3aJaHUs
OpUEHTHUPOBAHBI HA PEIICHUST MIUHU3a1a4 110
pasneny "Crpoenne atoma. [leprognaeckoe
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 CACJIAaTh BbIBOJBI. B

(busYecKux Ka4yecTBe 3a/1aHHs MCIIOIb3YIOTCS ClIeTyIOIHe
COCTOSTHHSIX ynpaxHeHus: «CTpoeHue atoMa. XUMHYECKas
CBSI3bY»
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], cTp. 6-65, 75-123
[2], cTp. 518-521
[3], cTp. 31-43, 189-191, 196-197
[4], ctp. 6-65, 75-123
2 O0mmme 34 22 Iloozomogxa pacuemmnpix 3adanuii: 3aganus
3aKOHOMEPHOCTH OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
XUMHUYECKHUX pazzeny "OOuue 3aKOHOMEPHOCTH XUMUYECKUX
HPOLIECCOB. MPOLIECCOB. DHEPreTHKa U KHHETUKA
OHepreTuka u npoueccos.". CTyAeHTbI HEOOX0AUMO
KUHETHKA MPOLIECCOB. MOBTOPHUTH TEOPETUUECKUI MaTepHall,
2.1 Oo6mrme 34 22 pa3o0paTth NpUMeEpHI PEIICHNS aHATOTHYHbBIX
3aKOHOMEPHOCTH 3a71a4. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHUS
XAMHYECKHX U cIeTaTh BHIBOABL. B KadecTBe 3amaHus
HPOLIECCOB. UCTIONB3YIOTCS CIIEYIONINE YIPaKHEHUS:

DHepreTuka u
KHHETHKA MPOLIECCOB.
3aKOHBI
TEPMOJAUHAMHUKH.
Kunernka XuMH4YeCKHX
peakuuit. O0uIne
3aKOHOMEPHOCTH
SICPHBIX PEAKIIHH.
PaBHOBecHOE
COCTOSTHUE TIPOIIECCOB.
Croco0Obl CMEILEHHS
paBHOBeCHS

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"O61re 3aKOHOMEPHOCTH XUMHUYECKIX
MPOLIECCOB. DHEPreTHKa U KUHETHKA
mporeccos."”

I1o020mo6Ka K npaKmu4eckum 3auAmuam:
Uzyuenne matepuana mo paszaeny "Oomue
3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB.
DHepreTvka U KUHETUKa MPOoLEeccoB."
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX

Iodzomoeka K ayoumopHvimM 3aHAMUAM:
[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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3a/1a4M BBITIOJHEHHS 1Ta00paTOpHO# paboThI, a
TaK e M3y4HTh BOMPOCH BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszgene "OOmue 3aKOHOMEPHOCTH XUMHIECKHIX
HPOLECCOB. DHEPreTHKA U KUHETHKA
MIPOIIECCOB." MaTepHay.

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], cp. 124-271
[2], cTp. 526-532
[3], cTp. 45-63
[4], cTp. 124-271

3 PacTBOpEI. 34 22
Bonoponnsriit
rokaszatesb cpensl pH.
3.1 PacTBopbL. 34 22

JlucriepcHble CUCTEMBI.

OO01me cBOMCTBA
pactBOopoB. BomHbIe
pacTBOpEI
AEKTPOJIUTOB.
XUMHUYeCcKHe
paBHOBECHS B
pacTtBopax
3JIEKTPOJIUTOB.
Bopopoansiit
rnokasaresb cpenbl pH

Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
OpPUCHTHPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "PactBopsl. BomopoaHblil mokazarenb
cpenst pH.". CTyaeHThI HEOOX0IUMO TIOBTOPHUTH
TEOPETHIECCKHUIA MaTepHa, pa3o0opaTs MPUMEpPHI
peIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
BEIBOJBI. B KadecTBe 3a1aHUS HCIOIB3YIOTCS
CIIEYIOMINE YIPaKHCHHUS:

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"PactBopsl. BomopoaHblil mokaszarens cpesbl
pH.H

Ilo020mo6Ka K npaKmuuecKum 3aHAmMuiIm:
W3yyenue Matepuana no paszaeny "PacTBopsl.
Bonoponnsiii mokazarens cpeast pH."
MOJITOTOBKA K BBIIMTOJTHCHHUIO 3aJaHUN Ha
MPAKTUIECKUX 3aHATUIX

1lo020mo6Ka K ayOunopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 33/IaHHH 10 TaOopaToOpHOU padoTte
HEOOXOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "PactBopsl. BogopoaHbiii moka3aTenb
cpensl pH." marepuany.

H3yuenue mamepuanos iumepamypuolx
UCHOYHUKOB:

[1], cTp. 272-335
[2], cTp. 204-250
[3], ctp. 95-108
[4], cTp. 272-335

DIEeKTPOXUMUIECKHE
HPOIIECCHL.
Xumuyeckue
HCTOYHHUKHU TOKA.
Onextponus. Kopposus
METAJUIOB M 3all[UTa OT
KOPPO3HH.

56

44

4.1

3aKOHOMEpHOCTU
TIPOTECKAHUS
AIEKTPOXUMUICCKUAX
TIPOIIECCOB.
TTorenmnuamnsl
METAJUTMYECKUX U
ra30BBIX JIEKTPOJIOB.
DNEKTPOIU3 U €TO0
MIpUMEHEHHUE.
XHUMHUYECKHe
HCTOYHMKH TOKA

28

22

4.2

Knaccudukanus
KOPPO3HOHHBIX
MIPOIIECCOB.
XuMHJecKas,
ANEKTPOXUMHUYECKAs U
OHOXHMHUYECKAs
KOppo3us. 3aiuTa
METaJUIOB OT KOPPO3UH

28

22

Iloozomoeka K meKyuiemy KOHmMPOJiio:
IToBTOpEeHue maTepuana no pasaeny
"DNIeKTPOXUMHYECKHUE MTPOIeCChl. X UMHYECKHE
HMCTOYHUKHU TOKa. DnekTponus. Kopposus
METaJJIOB U 3alllUTa OT KOppo3uH."
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzene "DAeKTPOXUMHUYECKUE TPOLIECCHI.
XUMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIIH3.
Koppo3us meTamios u 3amuTa oT KOppo3uu."
Marepuay.

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3a1a4d 110
pazneny "DIeKTPOXUMUYECKUE TPOIIECCHI.
XuMUYECKNEe HCTOYHUKH TOKA. DIEKTPOITH3.
Koppo3zus MeTaisos u 3amuTa OT KOppo3uu.".
CryneHTHl HeOOXOAMMO MTOBTOPHUTH
TEOPETHUYECCKHUIA MaTepHa, pa3o0opaTh MPUMEPHI
peLICHUs aHAJIOTUYHBIX 331a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIEJaTh
BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEIYIOLIHE YIPAXKHEHNUS:
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"DIEeKTPOXUMHYIECKHIE MPOIECChl. XMMHYIECKHE

8




UCTOYHHUKHU TOKa. Dnekrponu3. Kopposus
METaJJIOB U 3allluTa OT KOppo3uHu."
IToozomoeka K npaKmuuecKum 3anamusim:
Wzyuenne maTepuana 1mo pa3ueiny
"DIEKTPOXUMHUIECCKHE MPOIECCHl. XUMUIESCKHE
HUCTOYHUKH TOKa. Diekrponns. Kopposus
METaJUIOB | 3aIIUTa OT KOPPO3HUH." MOATOTOBKA
K BBITIOJTHEHHIO 3a/JTaHIH Ha MIPAKTHICCKUX
3aHATHAX

Iloozomoeka K KOHmMPOLHOU pabome:
W3yueHne maTepuaoB Mo pas3zaeiny
DICKTPOXUMHYCCKHE MPOICCChl. X UMUYCCKHE
HMCTOYHUKHU TOKa. DnekTponu3. Kopposus
METaJUIOB M 3aIl[UTa OT KOPPO3UH. U MOATOTOBKA
K KOHTPOJIbHOM padoTte

Iloozomoska K ayoumopHvim 3aHAMUAM.
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[1], cTp. 336-467
[2], cTp. 251-340

[3], ctp. 122-134, 138-141, 144-147
[4], cTp. 336-467

Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 216.0 16 16 16 0.5 132 335
Hroro 3a cemecTp 216.0 16 16 16 2 - 05 165.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas

aTrTeCTanuAa




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

1.1. ITpunIuIs! 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 XUMUHU B U3YUYECHUH IIPUPOJIBI U PA3BUTHUS TEXHUKHU. Poiab Xumuu B
TEIUIOBOM U siiepHON sHepreTrKe. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI XMMHMH. 3aKOH ITOCTOSIHCTBA
COCTaBa. 3aKOH SKBUBAJIEHTOB. 3aKOH KPATHBIX OTHOIICHWH. XHWMHUYECKUH 3jeMeHT. KBaHTOBO-
MeXaHMYEeCKasi MOJEIb CTPOEeHUs aTroMa. IIpoTOHHO-HENUTPOHHASI TEOPHS CTPOEHHUSI AaTOMHOTI'O sJIpa.
OnekTpoHHas opOuTanb. KBaHTOBble umncia [ XapaKTEPUCTUKH TOBEIEHUS JIIEKTPOHA.
OnexkTpoHHas KoH¢urypamus sneMeHTa. DopMmMupyromuil 3mekTpoH. [IpuHIMI MUHUMAaIbHON
sHepruu. IlpaBuno B. KneukoBckoro. Ilpunumn Ilaymu. IlpaBwiio I'ynpa. BaneHTHOCTB
XUMHYECKOro sneMeHTa. [lepuoanueckas cucrema sneMeHToB [ M. Menneneesa. Ilonsatus rpymisi,
NOArpymmnsl, nepuoaa. Ilepuonuueckre CBOMCTBA 3JIEMEHTOB. DHEPrUsi MOHU3ALUHU, CPOJCTBO K
DIIEKTPOHY, 3JEKTPOOTPUIATETBHOCTh. M30TOmbl. CBS3p MEXAYy (GU3MKO-XUMHUECKUMH U
AJIEpPHBIMHM CBOMCTBAMU BEILIECTBA. XUMHYECKUE CBOMCTBA PAJIMOAKTUBHBIX 3JIEMEHTOB..

1.2. Xumudeckas cBsizb. MeTOIbI OMpeeIICHUs IPOCTPAHCTBEHHOM CTPYKTYPBI OPTaHUICCKUX
Y HEOpraHW4YecKux MoJsiekysl. CTpyKTypa U CBOMCTBA KOMIUIEKCHBIX coenHeHui. CBolicTBa
BEIIICCTB B PA3JTUYHBIX (DHU3UUIECKUX COCTOSTHHSIX

Xumnueckass CcBA3b. (OCHOBHbIE BUJbl XHMHYECKOW 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. IIpocTpancTBeHHas 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 COEIUHEHUH. .

2. 06mue 3AKOHOMEPHOCMU XUMUYECKUX NPOUECCO6. 9H€D2€muk‘(l U KuHemukKa npoueccoes.

2.1. O6uue 3aKOHOMEPHOCTH XMMHUYECKHX MPOLIECCOB. DHEPreTHKa U KHHETHKA MPOLIECCOB.
3akoHbl TepMoiMHaMuKU. KnHeTnka xumMuueckux peakuuid. O01ue 3akOHOMEPHOCTH SIAEPHBIX
peakuuii. PaHOBecHOe cocTosiHue mporeccoB. CiocoObl CMELEHHUs PAaBHOBECHS

TepMoanHaMHUyecKue MapaMmMeTpbl COCTOSIHUSL CUCTEMBl. TepMoAMHAMHMUYECKHe (QYHKIMU
COCTOSIHUSL cHUCTeMbl. BHyTpeHHsas »sHeprus. Temnora. PabGota. 3akoHBl TepMOIUHAMUKH.
OHTaJbIMS CUCTEMBI U €€ U3MEHEHHE. TernoBoil 3p(PeKT XuMUIECKON peakluu, SK30TEPMUUECKHE
U SHAOTEPMHUYECKUE PEeaKIMU. TepMOXMMHUYECKUE YpaBHEHMs. DHTAJIbIMS 00pa30BaHUs. 3aKOHBI
I'ecca. Pacder SHTanplMM XUMHUYECKOM pPEAKLIMH IIPU PA3IUYHBIX TEMIEparypax. YpaBHEHHE
Kupxrocga. Terora cropanus Tomimsa. SaepHoe TOMINBO. DHTPONUS — Mepa HEYIOPsAJ0YeHHOCTH
cucteMbl. Pacder SHTpPONMM XMMHYECKOM pPEAKUMU IPH Pa3IMYHBIX TeMIepaTypax. YpaBHEHHE
Kupxroda. DHTanbmuiiHbIN W SHTPONMUHBIA (aKTOpbl H300apHO-U30TEPMHUYECKUX IPOLIECCOB.
Oueprus ['mb0ca- KpuTepuil camMONpPOM3BOJIBHOIO TPOTEKaHHUsS XMMHUYECKHX peakuui. Pacuer
CTaHJapTHOW »HHepruum ['mb0Oca XUMHUECKOM peakIMu TMpHU Pa3IMYHbIX TemIeparypax.
TemmnepaTypHas 00J1aCTh CAaMOIIPOM3BOJIBLHOTO MTPOTEKAHUsI XUMUYECKOH peakiuu. 3orepma Bant-
Fopda. VYcnoBue xumuyeckoro paBHoBecus. KoHCTaHTa XMMHUYECKOrO paBHOBecus. BrusHue
TEeMIIepaTypbl Ha KOHCTAaHTY paBHOBecus. M3o00apa Bant-T'odda. PaBHOBECHBIE KOHIIEHTpAIWH,
paBHOBECHbIC NaplUalibHbIE [aBJIEHUS pEareHTOB. 3aKoH JAeWcTByomux Macc. Tabnuna
MaTepuaibHOro OanaHca. BrnusHue BHEIIHUX BO3IEHCTBUN Ha cMelleHHe paBHOBecus. [IpuHiun
Jle Ilarense. 'ereporenHoe paBHOBecue. AncopOLMOHHOE paBHOBecue. CKOPOCTh XMMHUYECKHX
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peakuuii. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUM OT KOHIEHTpAalUil peareHTOB.
Kunerndeckoe ypaBHEHHWE XUMHYECKOW peakuuu. [lopsmok peakuum 1o peareHTtam, OOIIuid
MOPSIIOK peaklMu. 3aKOH JIEUCTBYIOIIMX Macc Il XMMHYECKOW KUHETUKH. Pacuer u3MeHeHwust
TEKYIIUX KOHIIEHTPALMI PEareHTOB IO BPEMEHM Il XMMHUUYECKMX PEaKkLUHUid NEepBOro, BTOPOTO,
Tperbero mnopsiakoB. Ilepuon mnomynpeBpaimeHus (monypacnajga). BinsHue Temmneparypsl Ha
CKOpOCTh xuMHUeckor peaknuu. IlpaBuno Banr-T'odda. VYpaBHenue AppeHmyca. DHeprus
axktuBanuu. Karamms. llenHbie peakium, o0pa3zoBaHUEe CBOOOTHBIX PaaUKaioB. SIepHbIE peakiuu.
HckyccTBeHHasi paMOAaKTUBHOCTh. PanmoakTuBHBIE 0- M [-pacnaabl. McKycCTBEHHBIM CHHTE3
a5eMeHTOB. Vcnonp30BaHue paguoOaKTUBHBIX U30TOIIOB..

3. Pacmeopwl. Booopoonwiii nokazamens cpedvl pH.

3.1. PactBopsl. ucniepcHbie cucteMbl. OOIme cBOiCTBa pacTBOPOB. BogHbIE pacTBOPHI
JJEKTPONIUTOB. XMMUUYECKHE PABHOBECHUS B PACTBOPAX MIEKTPOJIUTOB. BOJOpOIHBI ITOKa3aTenb
cpenst pH

PactBop, onpenenenue. Mneanpuelii pactBop. KoHeHTpanus pactsopa: MOJSpHAsi, MOJSPHAS
KOHLEHTpallusi DSKBUBAJIECHTA BEILLECTBA, MOJIAJIbHAS, TUTpP, MaccoBas [JoJsi. 3akoH Payms,
TeMIEpaTypa KWIIEHUs, 3amep3aHus pacTBopa. Ocmorudeckoe pasieHue. TepmoamHamuka
MPOIIECCOB pacTBOpeHMs. PacTBOpUMOCTh. AKTHBHOCTBH, KOA((UIIMEHT aKTHBHOCTH. PacTBOpHI
HERJIEKTPOJIUTOB. PacTBOpBI 3i1eKTpoauTOB. TEOopus KHUCIOT M OCHOBaHMH. BoxHble pacTBOpBI
neKTposnToB. CTeneHb JUCCOLMAlMU  AMEKTposuToB. Crabble 3IEKTPONMUTHI. YpaBHEHUE
mucconuanuu. Koncranra nuccouunanuu. CreneHb JUCCOLMALIMY, 3aKOH pa30aBieHus OcTBaibia.
CunpHble 31E€KTPONUTHL. YpaBHeHue aucconuanuu. MonHas cuna pactBopa. [lpaBmiio moHHOM
cuibl JleOas-Xrokkens. AKTHUBHOCTh HMOHOB. ODJIEKTPOJIMTHYECKas AMcCcoLUanus Boibl. MoHHOE
npousBesieHue Boabl. Bompopoausiii nokaszarens cpenasl pH. Onpenenenue ruaponnsa. YpaBHEHUS
npoueccos ruaposnsa. Koncranta rugponusa. CreneHb ruaposnsa. ['Mapoaus 1no aHHOHY.
['unponus no katuoHy. Pacuer BogopogHOTro 1oKa3aress BOJAHBIX pacTBOpoB coseil. [Ipoussenenue
pactBopuMocTd. Haceiennslii pactBop. PacTBopuMocTb, mpenenbHas KoHUEHTparus. CrnocoOsl
YBEJIMYEHUS U CHUKEHUS! PACTBOPUMOCTH. .

4. 3ﬂeKmp0xuMuquKue npoueccbol. Xumuyeckue UCMOYHUKYU MOKA. aﬂeKWZDOﬂuS. KODDOS’M}Z
MemaJljlos U sauiuma ont KOppos3uu.

4.1. 3akOHOMEPHOCTH MTPOTEKAHUS MEKTPOXUMUYECKUX ITpoLeccoB. [loTeHnmansl
METAJIJIMYECKUX U Ta30BbIX AIEKTPOAOB. DJIEKTPOINU3 U €0 MPUMEHEHHE. XUMUYECKHE HCTOUHUKH
TOKa

OnexkTpoxumMuueckue mnporecchl. 3akoHbl Papanes. PaBHOBECHBIN 3JIEKTPOIHBIN NMOTEHLUA.
CraHpapTHBIM JIEKTpOAHBIM NoTeHuuan. CTaHgapTHBIM BOAOPOIHBINA 31eKTpod. Bonoponnas
nIKajga NoTeHnuanoB. YpaBHeHne HepHera. [ToTeHImansl METaJuIMYECKUX U Ta30BBIX AJIEKTPOJIOB.
["anpBaHUYECKUN DJIEMEHT. YPAaBHEHMsI DJIEKTPOJHBIX IIPOLECCOB. OJEKTPOABIIKYILAs CHJIa
DIIEMEHTA. [Tonapuzanusa JIIEKTPOJIOB. Bunsr MTOJISIPU3ALN: KOHIIEHTpallMOHHAas,
aNeKTpoxuMudeckas. YpaBHenue Tacdens. IlodspusanmoHHbIE  KpHUBBIE — JIEKTPOJOB B
raJibBaHMYeCKOM nayieMeHTe. HampspkeHue ranbpBaHMYeckoro sjemeHTa. CrnocoObl yBeIHMYeHUs
HanpspkeHus. KOHLEHTpalMOHHBIA TralbBaHUYECKUM 3JIEMEHT. XUMHYECKHME HCTOYHUKU TOKA.
Axkymynstopsl. ToruBHble 3neMeHThl  Ompenenenue anekTponusa. [locienoBarenbHOCTD
JJNEKTPOJIHBIX IpoueccoB. [lomsgpusannvoHHbIE KpuBbIE INpuU  dnekrpoiuse. I[IpuMeHeHue
ANEKTPOSN3a. OJNEKTPOJIU3 B METALUIYPIUHA, B XHWMHYECKOW MPOMBINIIEHHOCTH. llomyueHne
rajbBaHOMOKPBITUN. DJIEKTPOXUMHUYECKas aHOJHas 00paboTKa METAJLIOB. .

4.2. Knaccuukanus KOppO3NOHHBIX MPOLECCOB. XUMUYECKAs, DIIEKTPOXUMUIECKast U
OroXUMHUYecKasi KOppo3us. 3alinTa METaJIIOB OT KOPPO3UU
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Onpenenenne W KBaTu(UKAIMS KOPPO3HOHHBIX TPOIECCOB. TepMOIMHAMUKA XUMUYECKOU
Koppo3un. KuHeTHKa XUMHYECKON KOpPpO3uMU. MexaHu3M 3IEKTPOXUMHUYECKOW KOPPO3HH.
TepMoMHaAMKKa AJIEKTPOXUMUYECKON KOPPO3UHU. DIEKTPOXUMUUYECKAsT KOPPO3UsI C BOJOPOIHOM,
KUCJIOPOJHOM, CMEIIaHHOW JAenoJisipu3alueil. YpaBHEHHE IPOIEcCcOB Koppo3uu. CKOpPOCTh
ANEKTPOXUMUYECKON KOPPO3HH. 3amuTa METajuioB OT Koppo3uu. [laccuBHOCTH MeTania.
JlerupoBanue metamioB. XKapocTOWKOCTh, KapONPOYHOCTh METAJIIOB. MeTaminyeckue (aHOAHOE U
KaTOJIHOE) 3alllMTHbIE MOKPHbITUs. [Iporeccsl KOppo3uu Mpu HAPYHICHUH CIUIOMIHOCTUA MOKPBITHSL.
[Tporexkropbl. Hemeramnuyeckue 3allUTHBIE MOKPBITUS. OJEKTpOXUMHUYEcKass (aHOIHAs U
KaTtojHas1) 3amura. Mi3aMeHeHue cBOMCTB KOPPO3MOHHOM cpeibl. MTHrMOUTOpHI KOPPO3HH..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacyer KOHLIEHTpallMK pacTBOPOB. BoiHbBIE paCcTBOPHI AJEKTPOIUTOB. Y paBHEHUS
JUCCOLIMAIIMU CHJIBHBIX U CIA0bIX 3JIEKTPOIUTOB;
2. DNeKTPOHHBIE KOH(HUTYpAIIMU B CBOHCTBA XMMHUUYECKUX dTIEMEHTOB. CXeMbl
pacupeeneHus 3JI€KTPOHOB B KBAHTOBBIX SUYEKax, BAICHTHOCTb XUMUYECKHUX AJIEMEHTOB.
Omnpenenenne KBaHTOBBIX YUCEN AJis (POPMUPYIOILETO AIEKTPOHA 3JIEMEHTOB;
3. OxBuBaneHT. Pacuer MOISIpHON MacChl 3KBUBAJIIEHTA IPOCTBIX U CIIOKHBIX BELIECTB. 3aKOH
HKBHUBAJIEHTOB JUIsl pacue€Ta XMMUUYECKUX PEaKLIUi;
4. Xumunueckas cBsi3b. OOpa3oBaHue MOJIEKYI 10 OOMEHHOMY MEXaHU3MY XUMUYECKOM
cBsi3u. [IpocTpancTBEeHHAS KOHPHUTYpaUS MOJIEKYJT;
5. Pacuer KOHCTaHThI XUMHUYECKOTO paBHOBeCHs. PacueT paBHOBECHBIX KOHLEHTPALHA,
PaBHOBECHBIX MaplIHaIbHBIX JaBICHUN peareHToB. Tabnuia MarepuanbHOTO OanaHca,
6. DHeprerudeckue 3 PexThl XUMHUUECKUX MporieccoB. Tepmoxumudeckue pacuersl. Pacuet
SHTPONUM XUMHUUECKON peakuuu. Pacuer sHepruu ['n60ca, HanpaBIEHHOCT XUMUYECKOM
peakuuu;
7. DNeKTpOXUMHUYECKHE ITpoLiecchl. Pacuer konMuecTBa BEIIeCTBA, IPOPEarupoBaBIIEro B
pe3ynbTaTe JIEKTPOXUMUYECKOM peakiuu, no 3akoHaM Papajes. Pacuer paBHOBECHBIX
AIIEKTPOJIHBIX MTOTEHLIMAJIOB JUIsl METANIMYECKUX U Ta30BbIX 3JIEKTPOJIOB 10 YPABHEHHIO
Hepncra.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Bogopoauslii mokasarens cpeasl pH. Onbit 2. 3aBucumocts pH pactBopa ykcycHoH
KHCJIOTBI OT KOHIEHTPALNH;
2. DNEeKTPOHHAs CTPYKTYpa aTOMOB U OJTHOATOMHBIX HOHOB;
3. Bopopoansiii nmokazarens cpeasl pH. OnbiT 2. 3aBucumocts pH pacTtBopa ykcycHOM
KHUCJIOTHI OT KOHIIEHTpAlHH;
4. DnexTpous.

3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue MmartepuasioB 1o Kkeidcam pasnena "Crpoenue aroma. Ilepuogmueckoe
W3MEHEHUE CBOMCTB JIEMEHTOB M UX COEANHEHUN. XUMUYecKas CBs3b."

2. OO6cyxaeHue MaTepHajoB Mo Kkeiicam paziena "OOmume 3aKOHOMEPHOCTH XUMHUYECKUX
MIPOLIECCOB. DHEPreTUKa U KHHETUKA IPOIECCOB."

3. OOcyxneHne MaTepuaslioB Mo keiicam pasnena "PactBopel. Bonmoponuslii mokasareib
cpeast pH."

4. OOcyxiaeHue MaTepuajoB Mo Kedcam pazznena "DIEKTPOXUMUYECKHE IPOLECCHI.
XUMUYECKUE UCTOYHUKH TOKA. DnekTposn3. Koppo3us MeTanioB U 3ammra oOT KOppo3uu."
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEHIU

Howmep paznena
JUCIUILINHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

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

3HaTh:
OCHOBHBIE 3aKOHBI XUMUH, KIacCU(UKAINIO U CBOHCTBA TectupoBanue/Onpenenenue pH PactBopos
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH, B TOM HucIe W7o + AJIEKTPOJIMTOBY. 3aIuTa J1ab0paTOpHBIX padoT 1Mo
o0111e 3aKOHOMEPHOCTH SIIEPHBIX MPEBpAIlleHU, XUMUIO pazneny 3
paZiMOaKTUBHBIX BEUIECTB;
o0111e 3aKOHOMEPHOCTH XUMUYECKUX SBIICHUH, OCHOBHBIE TectupoBanue/IIpocTpaHCTBEHHAs CTPYKTYpa
3aKOHBI XUMUU; KJIACCU(PHUKALIMIO U CBOMCTBA XMMUUYECKUX MOJIEKYJI U KOMIUIEKCHBIX CO€AMHEHUN. 3aiuTa
AJIEMEHTOB M X COCJMHEHHI, B TOM YHCIIe O0IIHe WN-7onk-3 + nabopaTopHbIX paboT 1o pazneny 1
3aKOHOMEPHOCTH SIIEPHBIX NPEBpAILEHUIN, XUMUIO
PaJOAKTUBHBIX BEIIECTB;
o0Ire CBOHCTBA PacTBOPOB, B TOM YHCIJIE CBOMCTBA TectupoBanne/Onpenenenre pH Pactopos
BOJIHBIX PAaCTBOPOB 3JIEKTPOJIUTOB, paBHOBECHbIE mpouecchl | MJI-7ork-3 + JIEKTPOJIUTOBY. 3aluTa J1ab0paTOPHBIX padoT Mo
B pacTBOpax AJIEKTPOJIUTOB,; pazneiny 3
OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS U CIIOCOObI KonTtponbHast pabora/l"anbBaHHUECKUIl 271€MEHT.
MIPUMEHEHHUS ANEKTPOXUMUYECKUX MPOLIECCOB B N-7onk-3 + | Onekrponus. Koppo3us metamiosy. 3amura
JHEPIeTHKE; 71a00paTOPHBIX paboT 1o pazaeny 4
KJIaCCU(UKALMIO KOPPO3UOHHBIX MPOLIECCOB, CIIOCOOBI KonTtponbHas pabora/l"anpBaHMUYECKHIT 371€MEHT.
3aIIUTHl METANIOB OT KOPPO3UU; WN-7onk-3 + | Dnexrponus. Kopposus MetasnioBy. 3ammura

71a00paTOPHBIX paboT 1o pazaeny 4
Ymersb:
JieN1aTh XUMUUYECKNE, TEPMOINHAMUYECKUE, KonTtponbHast pabora/Xumuueckas TepMOAMHAMHUKA.
ANEKTPOXUMUYECKUE PACUEThI, 1e1aTh 00001eHus, PaBHoBecue. Kunetrnka XuMU4eCcKuX peakiuiiy.
CpPaBHUBATbH, AaHATTM3UPOBATH PE3YJIbTaThl, yCTAHABINBATH N-7ork-3 + 3amura J1abopaTopHBIX padoT Mo paszaery 2
B3alMOCBS3b MEXKIY (PU3UKO-XUMUYECKUMH U SIEPHBIMU
CBOMCTBAMM BEIIECTBA,;
MPOBOJUTH SKCIIEPUMEHTHI 10 3aJJaHHON METOJIUKE, W/I-7onk-3 + 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
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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
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 'anpBannyeckuil 3nemMeHT. DnekrTponau3. Kopposus meramiosy. 3amura 1a00paTOpHBIX
pabot 1o pazzaeny 4 (KonrposibHast paboTta)
2. Onpenencarie pH PacTBOpoOB 31eKTpOIMTOBY. 3amuTa Ia0opaTOPHBIX paboT Mo pa3aeny 3
(TectupoBanue)
3. IlpocTpaHCTBEHHAsI CTPYKTYpPa MOJIEKYJ U KOMIUIEKCHBIX COCTMHEHUH. 3amuTa
naboparopHbIx paboT no pazaeny 1 (TectupoBanue)
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

Oxzamen (Cemecmp Ne4)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 4 CECMCCTP.

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. 1., MscaukoBa
H. B., Ocuna M. A., Ypuc E. ., AAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (3-e u3z.,
ctep.), U3narenscrBo: "Jlanp", Cankt-IlerepOypr, 2018 - (492 c.)
https://e.lanbook.com/book/104946;

2. Koposun, H. B. O0miast xumus : yd4eOHUK JUIsl By30B [10 TEXHUYECKUM HAIIPaBJICHUSAM U
cneunanbHocTsM / H. B. Koposun . — 11-e u3z., crep . — M. : Beiciias mxona, 2009 . — 557 c. -
ISBN 978-5-06-006140-6 .;

3. Koposun, H. B. JIabopaTopHbsle paboThl 10 XUMHUH : yueOHOE ocoOue sl TEXHUYECKUX
HanpasiieHu# U crienuanbHocTel By30B / H. B. KopoBun, 3. V1. Munrynusna, H. I'. Peixosa . — 4-¢
u31., nepepad . — M. : Beicmas mkona, 2007 . — 256 c. - ISBN 978-5-06-004160-6 .;

4. O6mas xumus. Teopus u 3amaqn : yueOHoe mocodue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3., crep . — Cankrt-IlerepOypr : Jlans, 2017 . — 492 c. — (YueOHuku 1151 By30B. CrienuaibHast
autepatypa) . - ISBN 978-5-8114-1736-0 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Windows / OnieparinonHas cuctemMa cemeiictsa Linux;

16



4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

©O© 00 ~NO O1

. Ba3za nannbIx xxypHanoB m3nareabcra Elsevier - https://www.sciencedirect.com/
. DJIEKTPOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

. ba3za nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com
. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php
. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHus

Homep aynuropun,
HAHUMEHOBAHME

OcHalenue

Y4eOHble ayIUTOPUU AJIs
MIPOBEACHUS JICKIIUOHHBIX
3aHATUI U TEKYILIETO
KOHTPOJIA

A-409, YuebOnas
aymuTtopus kagd.
"Xul9"

napTa co CKaMbel, CTOJI MpenoaaBarTes,
CTYJI, I0OCKa M€JIOBasi, MyJIbTUMEAUNHBIN
IPOEKTOP, IKpaH

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS TPAKTUUECKUX

A-409, YuebOnas
ayauropus kag.

napTa co CKaMbeM, CTOJI MPEnoiaBaTes,
CTYJI, JOCKa MEJIOBAasl, MYJbTUMEIUNHBIN

3anstui, KP u KII "Xu29" IIPOEKTOP, IKPaH
Y4eOHbIe ayAUTOPHH IS A-413/10, cTouI, CTYI, mKad, mKad 1Is JOKYMEHTOB,
npoBeseHus Jabopatopusix | JlabopaTopus kad. | KOMIBIOTEpHas ceTh C BbIX00M B MIHTEpHeT,
3aHATUN "Xul9" KOMITBIOTEP MEPCOHATIBHBIN, CTEH]T

1a00paTOPHBIH

VY4eOHble ayAUTOpUH IS

A-409, Yuebnas

mapra co CKambei, CTOJI Tperno/iaBareris,

MIPOBEICHUS aymutopus Kag. CTYJ, TOCKa MeNoBasi, MyJIbTHMEIUHHBIH
IIPOMEKYTOUHON "Xul9" MIPOEKTOP, IKPaH
aTTeCTalluU
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI KomneroTepHslit MUCHMEHHBINA, BEIIAJIKA U1 OIEKIbI,

YUTAJILHBIN 3aJ1

KOMITBIOTEpHAs CETh C BBIXOJOM B MIHTEpHET,
KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

A-413/1, Kabuner
COTPYJIHUKOB Kad.

Kpeciio pabouee, CTOM, CTYI, Kad As
JIOKYMEHTOB, IKad Tl OJeKAbI, TyMOa,

"Xud9" KOMIIBIOTEPHAs CETh C BBIXOAOM B MHTEpHET,
KOMIIBIOTEP MEePCOHATBHBIN, IIPUHTEP
[Tomenienus a1t XpaHeHUst A-413/9, pabodee MeCTO COTPYAHHKA, CTOJI, CTOJ
o0opynoBaHus U y4eOHOTO Meroanueckuit MUCbMEHHBIN, HA0OP HHCTPYMEHTOB IS
WHBEHTaps KaOHHeT Kad. npopUIAKTHIECKOTO 00CTYKUBAHUS
"Xn23" 000py1I0BaHNs, THBEHTaph yUeOHbBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

4 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 TepMoauHaMuka. PaBHoBecue. Kunernka XuMH4eCKUX peakuiiy. 3ammTa
nabopaTopHbIX paboT o pazaeny 2 (KourponbHas padota)

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

["anpBannyeckuil anemeHt. DnexTponau3. Kopposus meramioBy. 3ammuTa 1abopaTOPHBIX paboT 1Mo
pasneny 4 (KontponwsHas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
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. Bonopoausiil mokasareins cpeast pH.

3.1

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

DIJIEKTPOXUMUYECKHUE 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 AIIEKTPOXUMUYECKAsT 1 OMOXUMUYECKast KOPPO3Usl. 3alura +
METAJUIOB OT KOPPO3UH
Bec KM, %: | 25 25 25 25
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