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

Hanpagienue noarorosku/cnenuaiabuocts: 11.03.01 Pagnorexuunka

HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMbl: PaqnoTrexunyeckue cpeacTBa nepeaayu, npueMa u o0padorkun
CHTHAJIOB

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI

XUMUA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.14

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

1 cemecTp - 16 yacoB;

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 73,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

SYETE

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

BorocnoBckun C.HO.

WaentnuraTtop

R2d644edb-BogoslovskySY-6e8ec?

C.IO.
Borocnosckuit

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacumpoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceenennn o enagensue L3N M3K
06p330BaTeHBHOI/I Bnageney, OcTaneHkos [1.C.
IPOTrPaMMEI Waermvbniatop  RB356155¢-0OstapenkovPs-854af18 T1.C. OcrareskoB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmpoBKa IOIIUCH)
3BaHUE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»

Ceenennn o enagensue L3N M3K

Bnageney,

CanH AP,

WaentnuraTtop

Rdaf18b6c-SafinAR-8ed43814

A.P. Cadun

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe
3BaHUE)

(moamucs)

(pacupoBKa MOAKCH)



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 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC 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
HCIIOJIb30BATh MOJIOKEHHS,
3aKOHBI 1 METObI
€CTECTBEHHBIX HAYK U
MaTeMaTUKH ISl pEeIICHUs
3a/1a4 UHKEHEPHOU
JIeSITeIbHOCTH

UA-1onk-1 JemoHCcTpUpYET
3HAHUS (DyHIAMEHTAIbHBIX
3aKOHOB MPUPOJIbI U OCHOBHBIX
bu3HYEeCKuX U
MaTeMaTHYECKUX 3aKOHOB

3HaTh:
- CBOJMCTBA PacTBOPOB U UX OCHOBHBIE
XapaKTePUCTUKHU, METO/IbI OIIPENIETICHUS U
OLICHKH 3TUX XapaKTEPUCTHK;

- OCHOBHBIE XapaKTEPUCTUKH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
CUCTEM, KJIaCCU(DUKAINIO
AIEKTPOXUMUYECKUX CUCTEM, UX
IIPAaKTHUYECKOE UCITOJIb30BAHUE;

- 001111e 3aKOHOMEPHOCTH XUMUYECKUX
SIBJICHUM U IPOLECCOB, OCHOBBI
XUMHUYECKON TEPMOJINHAMUKH, IIPUHLIUIIBI
TEPMOJIMHAMUYECKUX PACYETOB, OCHOBHBIE
KMHETUYECKUE 3aKOHBI, IPUHIINIIBI
KMHETUYECKUX PACueTOB;

- OCHOBHBIE 3aKOHBI XUMUH,
KJIACCU(UKALIMIO U CBOMCTBA XUMHUYECKHUX
AJIEMEHTOB U UX COEAVUHEHUH,
B3aUMOCBSI3b CTPOCHHSI U CBOWCTB
BEILECTB.

OIIK-1 ciocoben
HCIOJIL30BATh ITOJI0KEHHUS,
3aKOHBI 1 METOJIBI
C€CTCCTBCHHBIX HayK nu
MaTE€MaTUKH JJIs PEIICHUS
3a71a4 MHKEHEPHOU
JIEITENLHOCTH

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

YMETB:
- IPOBOAUTH XUMUUECKUHN SKCIIEPUMEHT 110

3aJ]aHHON METOJIMKE C COOJIIOICHUEM
NpaBWJI TEXHUKU 0€30MacHOCTH,
OCYIIECTBIISATh 00pa0OTKY M aHAIIU3
MOJTYYEHHBIX Pe3yIbTaTOB C
NPUBJICYCHUEM COOTBETCTBYIOIIECTO
MaTeMaTUYECKOro arnmapara;

- IPOBOJIUTH XUMUYECKHUE,
TEPMOJMHAMHYECKHE,
AIEKTPOXMUMUYIECKUE PACUEThI, 1e/IaTh
0000111eHNs1, CPaBHUBATh, AHATU3UPOBATh
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pe3yJbTaThl PaCYETOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTelIbHON IMporpaMme
PagunorexHudeckue cpeacTa nepeaadu, npuema u oopabortku curnanon (ganee — OITOIT), HanpaBneHus
noarotoBku 11.03.01 PagunorexHnuka, ypoBeHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKamaBpHar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh “Xumus”, “Ousuka”’, “MartemaTuka’ B 00beMe Kypca CpeTHUX 00pa30BaTeIbHbIX

YUPEKIACHUMN.

- YMCTb I[eJ'IaTB pacu€Thbl XUMHYCCKUX U (bHSI/I‘IeCKI/IX IMponecCoB C IPUMCHCHUEM MAaTEMATUYCCKUX

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 JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 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.
Xnumudeckas cBI3b."

Ilo0zomoeKka K npaKkmuueckum 3anamuam:
W3yuenne Marepuana no paszaeny "OCHOBHbIE
3aKoHBI XUMHIH. CTpOCHHE BEIIECTBA.
DIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTeMa HIEMEHTOB.
XuMmu4eckas CBs3b." MOArOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHIX

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIeKIIH, BHITIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "OcHOBHbIE 3aKOHBI XUMUU. CTpoeHue
BEILECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[lepuoauueckas cuctema 3J1€MEHTOB.
Xumudeckas cBsi3b.". CTyJeHTB HEOOXOIUMO
MTOBTOPUTH TEOPETUIECKUIN MaTepHuall,
pazo0paTh IpUMEPHI PEIICHUS AaHATTOTUIHBIX
3a/1a4. MPOBECTH PACUYETHI IO BApUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KadecTBe 3agaHus
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UCTIONB3YIOTCS CIIEYIOLINE YIPaKHEHUS:
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUH 110 JJaOopaTopHOW padore
HEo0XOAMMO MPEeABapUTEIILHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK e M3y4UTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasznene "OcHOBHBIE 3aKOHBI XUMUH. CTpoeHHe
BEIeCTBA. DJIEKTPOHHOE CTPOCHHUE ATOMOB.
[Teproanyeckas cucteMa 3J€MEHTOB.
XumMmuueckas cBs3b." MaTepuaty.

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], ctp. 1-126
[2], cTp. 31-101
[3], ctp. 6-44, 125-133
[4], cTp. 40-45
[5], ctp. 7-50, 56-68, 71-76, 85-89

Oo6mme
3aKOHOMEPHOCTH
XHUMHYECKHUX MPOIIECCOB

20

12

2.1

Oo6mme
3aKOHOMEPHOCTH
XUMHUYECKUX
MIPOIIECCOB.

20

12

Ilo0zomoeKka K npakmuueckum 3anamuam:
Wzyduenne maTepuana mo paszgeny "Oo6mue
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMHUECKOH TEPMOJIMHAMUKH.
OCHOBBI XUMHYECKON KHHETHUKHU." MMOATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHIX

Iloozomoska pacuemmnoix 3ad0anuii: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
pa3zgeny "OOIue 3aKOHOMEPHOCTH XUMUIECKUX
npoueccoB. OCHOBBI XUMUUECKON
TepMoarHAMHKH. OCHOBBI XUMUYECKOM
kuHETHKH.". CTyIeHTHl HE0OXOAUMO MTOBTOPHUTH
TEOPETHYCCKUI MaTepra, pa3oopaTh MPUMEPHI
pelIeHHs aHAIOTHYHBIX 3a]]a4. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U C/IeNIaTh
BBIBOJIBI. B KadecTBe 3ajaHUS MCIIONB3YOTCS
CIIeYIONIHNE YIPAXKHEHMS:

Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"OO01yMe 3aKOHOMEPHOCTH XUMHUYECKUX
nporeccoB. OCHOBBI XUMHYECKOH
TepMoMHaMUKH. OCHOBBI XMMUYECKOH
KHHETHKH."

Iloozomoeka K nabopamopnoii padome: J1ist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEo0XOAMMO MPEABapUTEIILHO U3YIUTh TEMY U
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK e U3y4UTh BOIIPOCH BAPUAHTOB
00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
paznene "OO0Iue 3aKOHOMEPHOCTH XUMHYECKUX
nporieccoB. OCHOBBI XUMUUECKON
TepMoIuHAMUKU. OCHOBBI XUMUYECKOM
KUHETUKH." MaTepuany.

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:

[1], cTp. 124-271
[2], cTp.105-181
[3], ctp.124-213, 174-176, .211-271,
[4], cTp. 45-49
[5], ctp.90-107, 130-150

Camocmosmenbroe uzyueHnue
meopemuuecKoz2o mamepuania. I/ISy‘IeHI/Ie

3 PactBops! 20 11
JJIEKTPOJIUTOB

3.1 PactBopHI 20 11
ANIEKTPOJIUTOB

JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"PactBopbl. BogopogHbBIH TTOKa3aTeNb CPEIbl
pH.H

Ilo0z0mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHM3a1a4 110
paszgeny "PactBopsl. Bogopoasslii nokasarens
cpensl pH.". CTyaeHTH HE00X0IUMO TOBTOPHUTH
TEOPETUIECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. IPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeYIONIHNE YIPaXKHEHUS:

Iloozomoeka Kk rabopamopnoii padome: J1ns
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BBITIOJTHEHUS 33/1aHUH 110 JTaOOpaTopHO padore
HEOOX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTAOOpaToOpHOl paboThl, a
TaK K€ NU3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
pasznene "PactBopbl. BomopomHbIil moka3aTens
cpens! pH." maTepuany.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], ctp. 272-335

[2], cTp.184-226

[3], cTp.272 -334

[4], cTp. 95-102

[5], cTp.190-217

4 DNEKTPOXUMHUUECKHE 21 12 Camocmoamenvroe uzyuenue
HPOLIECCHL meopemuuecko2o mamepuana: VIsyaenue
4.1 OIEeKTpOXUMUYECKHe 21 12 JIOIIOJHUTEIBHOIO MaTepHala 110 pasaeiy
MPOLIECCHI. "DIEKTPOXUMHYECKHE MPOLECChl. XUMUYECKHE

HCTOYHUKH TOKa. Diekrponus. Kopposus
METAJJIOB U 3alluTa OT KOppo3uHu."
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasjaeny
"DIEKTPOXUMHYECKHE MPOIECChl. XMMUYIECKHE
HMCTOYHUKHU TOKa. DnekTponu3. Kopposus
METaJJIOB ¥ 3aIlliTa OT KOPPO3UH." MOJATOTOBKA
K BBITIOJIHEHHIO 33JJaHUH Ha MPAKTUIECKUX
3aHATUAX

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHN3a1a4 110
pazzeny "DIeKTPOXUMUYECKUE MPOLIECCHI.
XvMUYECKNEe HCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3zus MeTaisioB u 3amuTa oT KOppo3uu.".
CryneHTbl He0OXOMMO OBTOPHTD
TEOPETHUYECKUIA MaTepHa, pa3oopaTs MpUMEpPHI
peIIeHns aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl I0 BapHaHTy 3aJaHUs U CIeNIaTh
BBIBOJIBI. B KadecTBe 3a/1aHUS HCIOIB3YIOTCS
CIIEIYIOIIHE yIPaKHEHHUS:

Iloozomoexa K ayOumopHovIM 3aHAmMUAM:
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[TpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEo0XOIMMO MPEeABapUTEIILHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK e U3y4HUTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszzene "DIeKTPOXUMUIECKHE TPOIIECCHI.
XUMHUYECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3us meTamios u 3amuTa oT Koppo3umn."”
Marepuay.

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[1], cTp. 336-467
[2], cTp.227-298
[3], ctp.336-467
[4], cTp. 122-129
[5], cTp.258-293, 300-320

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

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

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 COOTBETCTRHIL ¢
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4
3HaTh:
OCHOBHBIE 3aKOHBI XUMUH, KJIaCCU(PUKAIINIO U CBOWCTBA XUMHUYECKUX W/-lomea + TectupoBanue/CtpoeHue aroma.
AJICMEHTOB M UX COSAMHCHHIA, B3AMMOCBSI3b CTPOCHHUS U CBOWCTB BEIIECTB
o011re 3aKOHOMEPHOCTH XUMUYECKUX SIBIICHUH U MPOILIECCOB, OCHOBBI KonTponbhas pabota/Xummuueckas
XUMHYECKON TePMOJIUHAMUKH, TTPHHIIAITBI TEPMOTAHAMUICCKIX Wl-lomes + TEPMOJMHAMUKA ¥ PABHOBECHE
pacueToB, OCHOBHbIE KHHETUYECKHE 3aKOHBI, IPUHITUIBI KUHETHYECKIX
pacyeToB
OCHOBHBIE XapaKTEPUCTUKU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM, KonTponbhas
KJIACCU(UKALIUIO IICKTPOXHUMHUYECKUX CUCTEM, HX TIPAKTHYECKOE N-lomx-1 + | paboTa/DIEeKTPOXUMUIECCKUE
UCIOJIb30BaHUE MIPOLIECCHI
CBOICTBA PaCTBOPOB U UX OCHOBHBIC XapAaKTEPUCTUKH, METO IbI W-lomca + KonTponbnas pabota/PacTBopsI
OTIpe/IeNICHUS M OIEHKU ATHX XapaKTEePUCTUK AIIEKTPOJIUTOB.
Ymern:
MPOBONTH XUMUYECKHE, TCPMOJTMHAMUYCCKHUE, ITICKTPOXUMHICCKHE KonTponbHast
pacueTsl, Aenath 0000IIeHNs, CPaBHUBATh, AHATTU3UPOBATH PE3YIbTAThI N-20nk-1 + | paboTa/DNeKTPOXUMUYECKUE
pacyeToB TIPOIIECCHI
MPOBOAUTH XUMUYECKHM SKCIIEPUMEHT T10 33IaHHOI METOAMKE C KonTponbnas pabota/PacTBOpsI
cOOJTI0/ICHUEM TPABUIT TEXHUKU 0€30MaCHOCTH, OCYIIECTBIISTH 00pabOTKY V2014 + AIEKTPOJIUTOB.
Y aHaJllu3 MOJYYeHHBIX PE3yIbTaTOB C MPUBICYCHHEM COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO armapara
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE 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-pedTUHTOBasA CTPYKTYpa AUCLUIIIINHBI SBISETCS MPUIOKEHUEM A.

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

Ipumeuyanue: OnieHOYHBIC MAaTEPUAITBI IO JUCIUILIMHE TPUBECHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kamsimosa B. K., Jlanckas 1. ., MacaukoBa
H. B., Ocuna M. A., Yapuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e u3nm.,
ctep.), U3narenscrBo: "Jlanp", Cankt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O0miast xumus : yd4eOHUK JUIsl By30B 10 TEXHUYECKUM HarpasieHnusm / H. B.
KoposuH . — 14-e u3 . nepepab. . — M. : Akagemus, 2013 . — 496 c. — (Beicuiee npogeccronansHoe
obOpa3oBanue . bakanmaspuar) . - ISBN 978-5-7695-9864-7 .;

3. O6mas xumus. Teopus u 3anaun : yuebHoe nocodue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3l., crep . — Cankr-IlerepOypr : Jlanb, 2017 . — 492 c. — (YueOuuku asns By30B. CrieruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 .;

4. Koposun, H. B. JlTabopaTopHbie pabOThI 110 XUMUH : y4eOHOE MTOCOOHE IJIsi TEXHUIECKUX
HarpasieHul u cnennainbHoctedt By3oB / H. B. Koposun, 3. . Munrynuna, H. I'. PeikoBa . — 4-¢
U3, mepepad . — M. : Beicmas mkona, 2007 . — 256 c. - ISBN 978-5-06-004160-6 .;

5. Koposun, H. B. O0mas xumusi. JlabopatopHslit npakTikyM : yue6Hoe nocobue / H. B. Koposus,
B. K. Kamsimosa, E. 5. Y apuc ; o6m. pen. H. B. Koposun . — M. : KnoPyc, 2015 . —336 c. —
(bakanaspuar) . - ISBN 978-5-406-04140-6 ..

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office;

3. Windows;
4. Maitna BuneoxondepeHum.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

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

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

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

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

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - 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 MUHHCTEPCTBA IKOHOMHYECKOro pa3Butus 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, MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEp IEPCOHAIbHBIN,
KOHJIUITHOHED

b-318, YueOnas

napTa co CKaMb€, CTyJ, CTOJ MUCbMEHHBIH,

ayIUTOpHS JIOCKa MEJIOBasi, TOCKa MapKepHas,
KOHIUIIOHEP
Ilomemenus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENILHOUM paOOThI KommbsrotepHsiii BelIalIKa JUIsl OACKIbl, KOMIBIOTEPHASI 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 Meroanueckuit MUCbMEHHBIN, HA0OP UHCTPYMEHTOB IS
U y4eOHOTr0 MHBEHTaps KaOMHeT Kag. npopHIAKTHIECKOTO 00CTYKUBAHUS
"Xu29" 000py/I0BaHNs, THBEHTaph yU4eOHbBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHT'OBAS CTPYKTYPA JIJUCOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

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

KM-2 Xwumnueckas TepMoanHamMuka u papHoBecue (KonrpoabHas 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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