MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuaibHocts: 11.05.01 PagnosneKTpoHHbIE CHCTEMBI M KOMILIEKCHI
HaumeHoBaHune 06pa3oBaTe/bHOI MPporpaMMebl: PajHoHABUIaMOHHBIE CHCTEMbI H KOMILIEKChI
YpoBeHnb 00pa3oBaHus: Bbicuiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

XUMMUA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

1 cemecTp - 16 yacoB;

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 73,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

Mockga 2024
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA JUCHMIIJIMHBI:

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

MOCJIETYIOLIEr0 UX HMCIOJIb30BAaHUSI MPU OCBOCHUHM MEKIPEAMETHBIX TUCHUIUIMH U CHEUKYPCOB M IS
OPUHITHS 0OOCHOBAHHBIX PelleHUi B MpodecCHOHATbHON ACSITENbHOCTH.

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHHUEC OCHOBHBIX 3aKOHOB U IIPUHIHXIIOB XMMHHU U OBJIAICHUC OCHOBAMHU PACUCTOB HA UX

Oase;

- U3YUCHHUC KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX 3JIEMCHTOB, UX COC,I[I/IHCHI/Iﬁ 1 B3aHMOCBS3H CBOMCTB U

CTPOCHUS BCUICCTB;

- OCBOCHHE OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKHUX SIBIICHUI M MPOILIECCOB, OBJIaICHIE OCHOBAMHU
pacdeToB Ha Ux 0a3e U yMEHHEM JIenaTh 0000IIEeHUs MUPOBO33PEHYECKOTO XapaKTepa;
- YCBOGHHUE POJIM XUMHHU B PEIICHUU COBPEMEHHBIX PO(ECCHOHATBHBIX U 00IICUETIOBEYSCKUX

npooIieM;

- OBJIAICHUC YMCHHEM BBITIOJTHCHHUA J'Ia60paTOprIX HCCICIOBATCIIBCKUX pa60T.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
MPEACTABUTH aJCKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAaHUHI HAYYHYIO KAPTUHY
MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX ITOJIOKCHHI,
3aKOHOB Y METOJIOB
€CTECTBEHHBIX HAYK U
MaTeMaTUKU

W/1-1lonk-1 3naeT
(dyHIaMeHTaJIbHbIE 3aKOHBI
HIPUPOJIBI 1 OCHOBHBIE
¢duznueckue u
MaTeMaTHYeCKUe 3aKOHbI

3HATH:
- OCHOBHBIE 3aKOHBI XUMUH,
KJIacCU()UKALIMIO M CBOMICTBa XUMUYECKHUX
AJIEMEHTOB U UX COEAUHEHUH,
B3aUMOCBS3b CTPOCHHUSI U CBOWCTB
BELIECTB;

- 001IHe 3aKOHOMEPHOCTU XUMUYECKUX
SBJICHUH U NIPOLIECCOB, OCHOBBI
XUMHUYECKON TePMOJAMHAMUKHU, TPUHIIMIIBI
TEPMOJUHAMHYECKHUX PACYETOB, OCHOBHBIE
KMHETUYECKUE 3aKOHBI, IPUHIIUIIBI
KMHETUYECKUX PACUETOB;

- CBOMCTBA pacTBOPOB U UX OCHOBHBIE
XapaKTEPUCTUKHU, METO/IbI OIIPENIETICHUS U
OLICHKH 3TUX XapaKTEPUCTHK;

- OCHOBHBIE XapaKTEPUCTUKH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
CHCTEM, KJIACCH(PHUKAIIHIO
AIEKTPOXUMUYECKUX CUCTEM, UX
ITPAKTUYECKOE UCIOIb30BaHUE.

OIIK-1 Cnocoben
MIPEICTaBUTH aJCKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAaHUHI HAYYHYIO KAPTUHY
MHpa Ha OCHOBE 3HAHUS
OCHOBHBEIX ITOJIOKCHHH,
3aKOHOB M METOJI0B
€CTECTBEHHBIX HAYK U
MaTEeMaTHUKH

N-20mk-1 [Ipumenser
€CTECTBEHHOHAYYHbIC 3HAHUS,
¢du3nueckre 3aKOHbI 1
MaTeMaTHYECKUE METOIBI JJIsI
peleHus 3aaa4
TEOPETUIECKOTO H
MPUKIIAQJHOTO XapakTepa

YMETB:
- IPOBOAUTH XUMHUUYECKHUE,

TEPMOANHAMHUYCCKUC,
AIIEKTPOXMMUYECKHE PACUETHI, JAeaTh
0000111eHs, CPaBHUBATD, aHATTU3UPOBATH
pe3yJbTaThl PacYeTOB;

- IPOBOIMTH XUMHAYECKUN OKCIICPUMCHT I10
3aJJaHHOM METOJIMKE C COOJII0/ICHHEM
MIpaBUJI TEXHUKU O€30TaCHOCTH,
OCYILECTBIISATH 00pabOTKy U aHAIH3
MOJIYYEHHBIX PE3YIBTATOB C
IPUBJICUEHUEM COOTBETCTBYIOIIETO




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

MAaTCMAaTHUYCCKOI'O allllapara.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Paguonapuranmonneie cucteMbl U Komiuiekchl (mamee — OITOII), nanmpasnenus moarotoku 11.05.01
PannosnexkTpoHHble CHCTEMbl W KOMIUIEKCHI, YpOBEHb OOpa3oBaHMs: BbICIIee OOpa3oBaHHE -
CIELUATTUTET.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh “Xumus”, “Ousnka”’, “Maremaruka” B 00beMe Kypca cpeTHIUX 00pa30BaTeIbHBIX
YUPEKICHUH.

- ymeThb /lenate pacueTsl XUMHUUECKUX U (PU3NUYECKUX ITPOLIECCOB C IPUMEHEHUEM MaTEMaTUYECKUX
METO/10B

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl § =l & < 5
Ne JTUCIUTUTAHBL/ (D OPMBI g % 3 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 s | O | Jex | Jab6 | Ilp A arTecTaluMu
A = KIIP 'K HUKKIT | TK CCMECTPC /KOHTPOIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CrpoeHue aToma 11 1 2 4 - - - - - - 5 - CamocmoamensHoe usyuenue
11 CrpoeHue aToma 11 2 4 - - - - - - 5 - meopemuueckozo mamepuana: N3ydenne

JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"OcHOBHBIE 3aKOHBI XUMUU. CTpoeHHe
BEIIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Tepuoauueckast cucteMa 3J1EMEHTOB.
Xummaeckas CBsI3b."

IloozomoeKka K ayOumopHvim 3aHamusam:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "OcHoBHBIE 3aKOHBI XUuMuHU. CTpoeHHe
BEIIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Tepuoaudeckast cucteMa 3JIEMEHTOB.
Xumudeckas cBsi3b.". CTyJeHTB HEOOXOAUMO
MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
pa3o0pats MpUMepHI PEIICHUS AaHATIOTUIHBIX
3a7ad. MMPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUS
W cleNlaTh BBIBOBL. B kadecTBe 3a1aHus
HCTIONIB3YIOTCS CICIYIONIUE YIPAKHEHUS:
Iloozomogka Kk 1adopamophoii pavome: JIns
BEITTOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "OcHOBHBIE 3aKOHB XUMUHU. CTpoeHHe
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BEIIECTBA. DJIEKTPOHHOE CTPOCHUE AaTOMOB.
[epuomuyeckas cucTemMa JIEMEHTOB.
Xumuueckas CBs3b." MaTepuaty.
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
3aK0HBI XUMHIH. CTpOCHHE BEIIECTBA.
DJEKTPOHHOE CTPOCHUE aTOMOB.
[leprommdeckast cucTeMa IEMEHTOB.
Xumudeckas CBs3b." ITOATOTOBKA K
BBITOJTHCHUIO 33JJaHUI HA MTPAKTHYCCKUX
3aHATUAX

OO0mume
3aKOHOMEPHOCTH
XUMHUYCCKUX HpOHeCCOB

20

12

2.1

OOmue
3aKOHOMEPHOCTH
XUMHUYCCKUX
MPOIIECCOB.

20

12

Ilo020mo6Ka K npaKmuuecKum 3aHAmMuIm:
Wzyyenne matepuana no pazaeny "Oomue
3aKOHOMEPHOCTH XUMHUYECKUX MPOLIECCOB.
OCHOBBI XUMHUECKOH TEPMOJAMHAMUKH.
OCHOBBI XUMHYECKON KHHETHUKHU." MMOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX

Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHNS MIUHMA3aIad 110
paszgeny "OO0Imue 3aKOHOMEPHOCTH XUMHUIECKAX
nporieccoB. OCHOBBI XUMHUUECKON
TepMoIuHAaMUKUA. OCHOBBI XUMHUYECKOM
KkuHETUKH.". CTYJI€HTBl HEO0X0JUMO MTOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNsT aHATOTHYHBIX 3a]1a4. TPOBECTH
pacyeThl Mo BapHaHTy 3a/IaHUs U CAETATh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
CIIEYIOMINE YIPaKHCHHUS:

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJHUTEILHOTO MaTepuana o pasaeny
"O0uMe 3aKOHOMEPHOCTH XMMUYECKIX
nporieccoB. OCHOBBI XMMUYIECKOI
TepMoauHaMUKA. OCHOBBI XUMUYECKOM
KHHETUKH."

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE0OX0IMMO MIPEABAPUTEHHO U3YUHUTh TEMY U
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3a71a4M BBITIOJIHEHHMS J1JaOopaTopHOil padoThI, a
TaK e M3y4HTh BOMPOCH BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszgene "OOmue 3aKOHOMEPHOCTH XUMHIECKHIX
nporneccoB. OCHOBBI XUMHYECKOH
TepMOIUHAMUKH. OCHOBBI XUMHYECKOH
KHHETHKH." MaTepray.

PactBopsl
JIEKTPOIIUTOB

20

11

3.1

PactBopsl
JJIEKTPOIUTOB

20

11

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoska pacuemmnbvix 3adanuii: 3ananus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3aa4 110
pazneny "PactBopsl. BomopoaHblil mokazarenb
cpenst pH.". CTyaeHThl HEOOX0IUMO TIOBTOPHUTH
TEOPETHYCCKUI MaTepHa, pa3oopaTh MPUMEPHI
peIlICHHs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENaTh
BEIBOJBI. B KadecTBe 3a1aHUS HCIOIB3YIOTCS
CIIEIYIOIINE YIIPaKHCHHUS:

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"PactBopsl. BomopoaHblil mokaszarens cpesbl
pH.H

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHHI 0 TabopaTOpHOU padoTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTAaTOB 110 H3YYCHHOMY B
paznene "PactBopbl. BogopoaHbiii moka3arenb
cpeast pH." matepuany.

DJIeKTPOXUMUYECKHUE
HPOLIECCHL

21

12

4.1

DNEeKTPOXUMHUUYECKUE
HPOLIECCHL.

21

12

Iloozomogka Kk 1adopamopnoii pavome: JIns
BEITTOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TakK K€ U3Y4YUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
paznene "DIeKTPOXUMHUIECKHE TIPOIIECCHI.
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XUMHUYECKNE NCTOYHUKH TOKa. DIEKTPOIIH3.
Koppo3us MeTamios U 3amuTa OT KOppo3uu."
Marepuay.

Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "DIeKTPOXUMIYECKUE TTPOIECCHI.
XUMHUYECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3us MeTamioB U 3ammuTa OT KOppo3uu.".
CryneHTbl He00X0AUMO ITOBTOPUTH
TEOPETHYECKUN MaTepHa, pa3o0opaTh MPUMEpPhI
pelIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U ClIeNaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEIYIOIINE YIIPaKHCHHUS:

CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"DIIEKTPOXUMHUYECKHE MTPOLIECChl. XUMUUECKHE
HMCTOYHUKHU TOKa. DiekTponu3. Kopposus
METaJJIOB | 3aIUTa OT KOppo3uu."
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"DIEKTPOXUMHYECKHE MPOIECChl. XMMUYIECKHE
HUCTOYHUKHU TOKa. Diektponus. Kopposus
METAaJUIOB | 3allIUTa OT KOPPO3HUH." IMOTOTOBKA
K BEITIOJTHEHHIO 3aJJaHAH Ha MTPAKTHICCKUX
3aHATHUAX

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 16 - 0.5 40 335
Hroro 3a cemecTp 108.0 16 16 - 2 - 0.5 735

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinael; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue amoma

1.1. Ctpoenue aToma

OcCHOBHBIE TIOJIO)KEHUSI KBAHTOBOW MOJENM CTPOCHHUs aroma. JIBoWcTBeHHass mpupoaa
aekTpoHa. AToMmHble opOuTanu.. CTpoeHHE MHOTO3JIEKTPOHHBIX aTOMOB. KBaHTOBbIE uucia ams
XapaKTEPUCTHKH TOBEACHUS AIIEKTPOHA. DIIEKTPOHHA KOHQUTyparus s1emMenta. GopMupyromuit
aekTpoH. [IpuHiunsl GopMUPOBAHUS INEKTPOHHOU CTPYKTYpbl aToMOB. [IpuHIIMI MUHUMaIbHON
sHepruu. IIpasuio B. Kieukosckoro. Ilpunmun Ilaymu. IlpaBuno I'ynma. BanenTtHOCTBH
XxuMuueckoro snemenTa. Ilepuonuueckas cucrema snementoB .M. MeHneneeBa U 3JIEKTPOHHAA
cTpyktypa atoMoB. CoBpeMmeHHas (GOpPMYIHPOBKAa IEPHOAMYECKOro 3akoHa. [lepuoanyeckoe
W3MEHEHUE CBOMCTB 3JIEMEHTOB M MX COCIWHEHUW: >HEPrusi MOHU3ALMM, SHEPrusi CpPOJACTBA K
AJIEKTPOHY, AIEKTPOOTPULATEIBHOCTb, ATOMHBIE PAIUyChl, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE U
KHCJIOTHO-OCHOBHBIE CBOMCTBA..

2. Obwue 3aK0HOMEPHOCIU XUMUYECKUX NPOUECCO8

2.1. O0mue 3aKOHOMEPHOCTH XMMUYECKUX TPOIIECCOB.

OHepreTuka XUMHUYECKMX IpoueccoB. OCHOBHBIE TIOHSATHUS M 3aKOHbl XUMHUYECKOU
TEPMOJMHAMHUKHN. DHTAIbIMS CUCTEMBl M €€ W3MEHEHMs. DHTAJIbIMM OOpa30BaHMsI U CrOpaHUs
BellecTB. Tepmoxumuueckue ypaBHeHMs. CTaHIApTHOE COCTOSHUE BEIIECTB. OHTAJbIINA
xuMuyeckux peakuui. 3akoH ['ecca. YpaBuenue Kupxrodda. Tepmoxumuueckue pacyeTsl.
OHTpOINUs XUMHUYECKHX mpoueccoB. CTaHIapTHas SHTPOIUS BELIECTB. 3aBUCUMOCTb 3HTPOINU
peakuuyu OT TEMIIEPATypbl. 3AKOH TEPMOJMHAMUKH ISl U30JIMPOBAHHBIX CUCTEM. DHTAJIbIIMMHBIA U
SHTPONUIHBIN (PaKTOPHI B H300apHO-U30TEPMHUUECKUX Mporeccax. JHeprus ['mdOca XMMHYECKIX
peakuuii. OmnpeneneHue YCIOBUII CaMONpPOU3BOJBHOIO MPOTEKAHUS M INIyOMHBI HPOTEKAHUS
XUMHYECKHX TporeccoB. DHeprus ['mbcca obpazoBanus BemecTB. TepMOAMHAMUYECKHE PACUETHI.
VYpaBHenue uzorepMel Bant - l'opda. Xumuueckoe paBHoBecue. Konctanra paBHoBecus. Bausaue
TEeMIIepaTyphl Ha KOHCTaHTYy paBHOBecHs. Y paBHeHUe n300apel Bant-T'odda. Pacuer paBHOBECHBIX
KOHILIEHTpauui pearupyromux seuiects. [Ipunnun Jle Ilarense-bpayna. Xumudeckoe paBHOBeCHE
B reTeporeHHbIX cucremax. OCHOBHBbIE MOHATUS WU 3aKOHbl XUMHYECKONW KHHETUKH. CKOpOCTh
XUMHUYECKHUX peakUuuii. BiusHue KOHIEHTpaluu Ha CKOpocTh nporecca. Kunernueckoe ypaBHeHHE
XumMuueckoi peakuuu. [Topsaaok u MonekyasipHocTs peakuuu. Peakuuu 0, 1, 2 1 n — mopsaaKoB..

3. PCZCI’}’ZGODbl INEKMPOIUmMo6

3.1. PacTBOpBI 371€KTPOJIUTOB

OOue NOHATUS O JMCIEPCHBIX CUCTeMax M pacTBopax. Konuentpamms. PacTBopumocTs.
OO61ue cBoiicTBa pacTBOpoB. TepMoarHaMUKa IPOLECCOB paCTBOPEHUs. XUMUUECKHUE PAaBHOBECHS
B pacTBOpax. PacTBOpBI 3JEKTPOIUTOB, ciaaOble M CHIIbHBIE DJIEKTPOJUTBHI. AKTHBHOCTH HOHOB.
HNonnoe npousseneHue Boasl. Bogopoauseiii nokasarens cpeasl pH. ['maponns conel. YpaBHeHHs
npoueccoB rugponusa. Koncranra ruaposmsa. ['maponns mo aHuoHy. ['MIponu3 Mo KaTHOHY.
KauecTBennas ouenka pH cpenpi..

4. DnekmpoxumuiecKue npoyecchyi.

4.1. DIEKTPOXUMUYECKHE MTPOLIECCHI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE U JJIEKTPOXMMHMUYECKHE IPOLECChl. 3aKOHBI  THUIIBI
ANIeKTpo1oB. BomopoaHas mikana MOTEHIUANOB. [ 'albBaHMYECKHE 3JEMEHTBI. DJIEKTPOJBUXKYIIAS
CWJIa DJJEMEHTAa. XHUMUYECKHME HCTOYHUKM ToKa. KHHETHMKa 31eKTPOXMMHUYECKHX IPOLECCOB.
KoHleHTpaninonHass W DJIEKTpOXUMHUYECKass mojsipu3anus. YpaBHenue Tadems. CrocoOsr
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CHI)KEHMS TOJSIpU3alMU. OnekTpoiu3. llocienoBaTenbHOCTh 3JIEKTPOJIHBIX IPOLECCOB IPU
anekrponuse. [IpakTnyeckoe NpUMEHEHHE MIEKTPOIIN3A. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH]
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JJTabopaTopHas padota «dnekrpoaBuxyiue cuibl (3/]C) u HanpspKeHNe TaIbBAaHUYECKOTO
aneMeHTa (2 yaca);
2. JJabopartopHnas pabota «Bomopoansrii mokazarens cpeasl pH. OnbiT 1. M3mepenne
BOJIOPOJIHOTO [TOKA3aTENs CPEABI PACTBOPA COJITHOM KUCIIOTHI AIEKTPOXUMUYECKUM METOAOM.
OmnpiT 2. 3aBucuMOCTh pH pacTBOpa YKCYCHOM KHCJIOTHI OT KOHIIEHTpaIuny. (2 Jaca);
3. JTabopatopHas pabora «OmnpeneneHue TermioBbIX 3QPEKTOB XUMUIECKUX PEAKITHIT. (2
yaca);
4. TexHuka 0€30MMaCHOCTH U OCHOBHBIC ITPaBMIIa pabOTHI B labopaTtopuu. JlaboparopHas
paboTa «IIeKTpOHHAs CTPYKTypa aTOMOB M OJJHOATOMHBIX HOHOBY. (2 Haca).

3.5 KoncyabTanuu

I'pynnoevie koncyremayuu no paszoenam oucyuniunvl (1°K)

1. OOGcyxnaenue marepualoB mo keiicam pasnena "OcHoBHbIE 3aKOHBI XUMHUHU. CTpoeHue
BEIIECTBA. DJEKTPOHHOE CTPOCHHE aToMOB. llepuogmueckas CHUCTEMa DJIEMEHTOB.
Xumuyeckas CBs3b."

2. OOcyxaeHue marepualioB o Keiicam pasnena "OOmme 3aKOHOMEPHOCTH XUMUYECKUX
npoueccoB. OCHOBBI XUMHYECKON TepMOAUHAMUKHA. OCHOBBI XUMHUECKON KUHETHKH."

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

4. OOcyxIeHHe MarepuajoB TI0 KeWcaMm pasnena "DIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYecKHe UCTOYHHUKH TOKa. DnekTponu3. Kopposus MeTannoB u 3amuTa oT KOppo3uH."

3.6 TemaTnka KypcoBBIX 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
JTVCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUs MO TUCIUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1]12]3]4
3HaTh:
OCHOBHBIE XapaKTEPUCTUKU OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM, KonTponbhas
KJIACCU(UKALIUIO IICKTPOXHUMHUUYECKUX CUCTEM, HX TIPAKTHUECKOE N-lomxk-1 + | paboTa/DIEeKTPOXUMUIECCKUE
MCIOJIb30BaHUE MIPOLIECCHI
CBOMCTBA paCTBOPOB U X OCHOBHBIE XapAaKTEPUCTUKH, METO/IbI W-lomcs + Konrponsnas padora/PacTBopsl
OTIpeIeNICHUS M OLEHKU ATHX XapaKTEPUCTUK AIIEKTPOJIUTOB.
o01Ire 3aKOHOMEPHOCTH XUMHUECKUX SBJIICHUN M MTPOIIECCOB, OCHOBBI KonrponsHas pabora/Xummueckas
XUMHYECKON TepMOIMHAMUKU, TIPUHLIUIIBI TEPMOJUHAMUYECKIX W/-lomea + TEPMOJMHAMUKA 1 PAaBHOBECHE
pacueToB, OCHOBHbIE KHHETUYECKHUE 3aKOHBI, IPUHIUIBI KUHETUYECKUX
pacueToB
OCHOBHBIE 3aKOHBI XUMUH, KJIaCCU(PUKAINIO U CBOWCTBA XUMHUYECKUX W-lomca + TectupoBanue/CTpoeHue aroma.
AJIEMEHTOB M UX COEMHEHHH, B3aUMOCBSI3b CTPOCHHUS U CBOMCTB BELLIECTB
YMersn:
IIPOBOJIUTH XUMUYECKHUM SKCIIEPUMEHT 110 3aIaHHON METOJIMKE C KonTponbhast padota/PacTBopsl
cO0JII0ICHMEM TPaBUJI TEXHUKH 0€30IaCHOCTH, OCYIIECTBIATh 00pabOTKy V204 + AIIEKTPOJIUTOB.
Y aHaJIu3 MOJIyYE€HHBIX PE3yJIbTaTOB C IPUBJICYEHHUEM COOTBETCTBYIOIIETO
MaTeMaTUYeCcKoro amnmapara
MIPOBOAUTH XUMUUECKHE, TEPMOAUHAMUYECKHUE, IJIEKTPOXUMHUECKHE KonTponbHast
pacueTsl, Aenath 0000IIeHNS, CPAaBHUBATh, AHATTU3UPOBATH PE3YIbTAThI N-20nk-1 + | paboTa/DNeKTpOXUMUYECKHE
pacueToB IIPOLIECCHI
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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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. PactBopsI anexrponutoB. (KonrponsHas pabora)
2. Ctpoenue aroma. (TectupoBanue)
3. Xumuyeckas TepMouHamMuKa U paBHoBecue (KontponpHas pabota)
4. Dnextpoxumuueckue nporecckl (KontposbHas padora)

bamibHO-pedTUHIOBasE CTPYKTYpa AUCLUIIIINHBI SBISAETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Oxzamen (Cemecmp Nel)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 lleyaTHbIE U 3JIeKTPOHHbIE H3IAHUSA

1. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambiiosa B. K., Jlanckas U. U., MscaukoBa
H. B., Ocuna M. A., Yapuc E. {., SAmrynos H. A.- "OGmas xumus. Teopus u 3amgaun", (5-e uzs.,
crep.), M3narensctBo: "Jlans", Cankr-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O6uiast xumus : yd4eOHUK 715 By30B 110 TEXHHUUECKUM HampasieHusm / H. B.
KoposuH . — 14-e u3a. nepepad. . — M. : Akanemus, 2013 . — 496 c. — (Bricuiee npogeccroHanbHOe
oOpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-9864-7 .;

3. O6mas xumus. Teopus u 3amaun : yauebHoe mocodue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3., crep . — Caukrt-IlerepOypr : Jlans, 2017 . — 492 c. — (YueOuuku 1151 By30B. CrienuaibHast
muteparypa) . - ISBN 978-5-8114-1736-0 ;

4. Koposun, H. B. JIaGopatopHble pabOThI 10 XMMHH : ydeOHOE TOCOOHE [T TEXHUUYECKUX
HanpasyieHu# u crienuanbHocTell By30B / H. B. KopoBun, 3. . Munrynuna, H. I'. Peixosa . — 4-¢
u31., nepepad . — M. : Beicmas mkona, 2007 . — 256 c. - ISBN 978-5-06-004160-6 .;

5. KopoBun, H. B. O6mas xumus. Jlaboparopuslii npaktukyM : yuednoe nocodue / H. B. Koposus,
B. K. Kawmsimosa, E. S. Yapuc ; o6m. pen. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakamaspwmar) . - ISBN 978-5-406-04140-6 ..

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

2. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).
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5.3 UaTepHeT-pecypcesl, BKJIKYasA NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com
6. ZKypnaax Science - https://www.sciencemag.org/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX MPO(EeCCHOHAJIBLHBIX CTAHAAPTOB MHUHNCTEPCTBA TPYAA U
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep ayauropun,
HAHMEHOBaHHe

OcHameHnue

VY4eOHble ayaAuTOpUn JUIs
IIPOBE/IECHUS JIEKLIMOHHBIX
3aHATHI U TEKYLIETO
KOHTPOJIS

K-120, MamuHHBIH

3an MBI

cepBep, KOHIUIUOHED

A-400, YueOnas
aynutopus "A"

napra, CTyJl, JOCKa MeJI0Bas, SKpaH
VWHTEPaKTUBHBINA, KOJIOHKU 3BYKOBBIE,
MyJIbTUMEAUMHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIBIOTEP NEPCOHAIBHBIN

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATHH

A-413/2,
JlabopaTopus kad.
"Xud9"

CTOJI TIperoiaBatTes, CTyI, mKad Il
XpaHEHUsI UHBEHTAPS, JOCKA MEJIOBas,
o0opynoBaHue A7 IKCIIEPEMEHTOB, Y4eOHO-
HarJsIHOE Mocooue

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTauuu

A-402, YueOnas
ayIUTOpHS

napra, CTyJ, 10CKa MeJI0Basi, KOJIOHKHU
3BYKOBBIE, MYJIbTUMEIUNHBIN POEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEp IEPCOHAIbHBIN,
KOHJIUITHOHED

b-318, YueOnas

napTa co CKaMb€, CTyJ, CTOJ MUCbMEHHBIH,

ayAUTOpHS JIOCKa MEJOoBasi, JOCKa MapKepHas,
KOHJUIIMOHED
ITomenenus mis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,
CaMOCTOSITENILHOUM paOOThI KomnbrorepHsiii BEILIAJIKA JUISl OJIEK/Ibl, KOMIIBIOTEPHAS CETh C

YUTAIbHBIN 3aJ1

BBIXO/0OM B I/IHTepHeT, KOMIIBIOTEP
HepCOHaHLHLIﬁ, IPUHTCP, KOHAUITUOHECD

ITomemenus s

A-413/7, Kabuner

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,

KOHCYJIbTUPOBAHUS COTPY/AHUKOB Kag. CTOJ, CTYJ, Kad, mKad 11 JOKYMEHTOB,
"Xul29" CTOJI MIUCbMEHHBIA, KOMITBIOTEPHAs CETh C
BBIX0JIOM B IHTEpHET, KOMITBIOTED
MIEPCOHATBHBIN, TPUHTEP, KOHTUITHOHEP
ITomemenus nns A-413/9, pabouee MecTo COTpYAHMKA, CTOJ, CTOJ
XpaHeHus: 000py10BaHUS Meroanueckuii MUCbMEHHBIN, HA0OP UHCTPYMEHTOB IS
U y4eOHOTr0 MHBEHTaps KaOMHeT Kag. npopHIAKTHIECKOTO 00CTYKUBAHUS
"Xu29" 000py/I0BaHNs, THBEHTaph yU4eOHbBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 Ctpoenune aroma. (TectupoBanue)

KM-2 Xwumnueckas TepmoanHamuka u papHoBecue (Konrponbnas pabora)

KM-3 PactBopsl asektpoautoB. (KorTponbsHas padoTa)

KM-4  DOnexrpoxumuueckue nporuecchl (KonrponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen qucuuminHbl KM:
paznena AT et Henens 4 8 12 16
KM:
1 Crpoenue atoma
11 Crtpoenue aToma +
2 OO0111e 3aKOHOMEPHOCTH XMMHUECKUX POLIECCOB
2.1 OO61re 3aKOHOMEPHOCTH XUMHUYECKHUX IIPOLIECCOB. +
3 PacTBOpBI 271EKTPOIUTOB
3.1 PactBOpBI 351€KTPOIUTOB +
4 DNEKTPOXUMHUYECKHE MTPOLIECCHI.
4.1 DNEKTPOXUMHUYECKHE ITPOLIECCHI. +
Bec KM, %: 25 25 25 25
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