MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.03.01 Paguorexnuka
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmmbl: Pagnorexnunka
YpoBeHnb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajgaBpuaT

®opma o0yuenusi: Ounas

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;
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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
MPUHITHS 0O0OCHOBAHHBIX PelIeHUH B IPO(hECCHOHATbHON AeSITENbHOCTH. .

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHHUEC OCHOBHBIX 3aKOHOB W IIPUHIHWIIOB XMMHUHW U OBJIAACHUEC OCHOBAMH PAaCYCTOB 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;

- OCBOEHHE OOIINX 3aKOHOMEPHOCTEH XMMHUYECKHX SIBJICHUI U TIPOIIECCOB, OBJIAZICHUE OCHOBAMU
pacderoB Ha UX 0a3e U yMEHUEM JIeaTh 0000IICH!SI MUPOBO33PEHYECKOTO XapaKTepa;
- YCBOGHHE POJIM XMMHUH B PEIICHUH COBPEMEHHBIX TPOPECCHOHATBHBIX U O0IIEUEITOBEYECKUX

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 00y4YeHus

OIIK-1 Cnocoben
HCIIOJIB30BAaTh MOJIOKEHUS,
3aKOHBI 1 METObI
€CTECTBEHHBIX HayK U
MaTE€MaTUKH JJIs PELICHUS
3a/1a4 UHKEHEPHOU
JeATEIbHOCTH, CBSI3aHHBIX C
pa3paboTKoi u
MIPOEKTUPOBAHUEM
PalIHOTEXHUYECKUX
YCTPOMCTB

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

3HATH:
- 00111e 3aKOHOMEPHOCTH XUMUYECKHUX
SIBJICHUM U IIPOLECCOB, OCHOBBI
XMMHUYECKON TEPMOJINHAMUKH, IIPUHLIUIIBI
TEPMOJMHAMUYECKUX PACYETOB, OCHOBHBIE
KMHETUYECKUE 3aKOHBI, IPUHIINAIIBI
KMHETUYECKUX PaCUYETOB;

- OCHOBHBIE 3aKOHBI XUMUH,
KJIACCU(UKALIMIO U CBOMCTBA XUMHUYECKHUX
JJIEMEHTOB U UX COCAVHEHUN,
B3aUMOCBSI3b CTPOCHHUSI U CBOWCTB
BEIIECTB.

YMETb:

- IPOBOJIUTh XUMUYECKHUE,
TEPMOJMHAMHYECKHE,
AIEKTPOXMUMUYECKUE PACUETHI, 1eNIaTh
0000111eHs1, CpaBHUBATh, AHATU3UPOBATH
pe3yIbTaThl PacueTOB.

OIIK-1 Cniocoben
UCIIONIE30BATh TIOJIOKEHUS,
3aKOHBbI 1 ME€TOAbI
€CTECTBEHHBIX HAyK U
MAaTEMATUKH JJId PCHICHUA
3a/1a4 MH)KEHEPHOH
ACATCIIbHOCTH, CBA3aHHBIX C
pa3paboTKoif 1
MMPOCKTUPOBAHHUEM
PaIUOTEXHUYECKUX
YCTPOMCTB

N-20mk-1 [lpumenser
€CTECTBEHHOHAYYHbIE 3HAHUS,
(bu3uYecKue 3aKOHBI U
MaTeMaTHYECKUE METOIbI JJIst
peleHns 3a1a49
TEOPETUYECKOTO U
MPUKIIQJHOTO XapakTepa

3HATh!
- OCHOBHBIE XapaKTEPUCTUKU
OKHCITUTETbHO-BOCCTAHOBUTEIBHBIX
CHUCTEM, KJIaCCU(PUKALINIO
AIIEKTPOXUMUYECKUX CUCTEM, X
MPAaKTUYECKOE MCITOJIb30BAHHE;

- CBOICTBa pacCTBOPOB U MX OCHOBHBIE
XapaKTEPHUCTHUKU, METOJbI OIPCACIICHUA U
OLIEHKU ATHUX XapaKTEPUCTHK.

YMETh:
- IPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT T10
3aJJaHHOM METOJIMKE C COOJIIO/ICHHEM
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUSs

IIPaBUJ TEXHUKU OE€30I1aCHOCTH,
OCYILIECTBIIATH 00PAOOTKY U aHAIIN3
HIOJIyYEHHBIX PE3yJIbTaTOB C
IIPUBJIEYEHUEM COOTBETCTBYIOLIETO
MaTEeMaTHYeCKOro anmnapara.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNpHOM IMporpaMme
Pamuorexnuka (manee — OIIOIl), nanpasnenuss mnoaroroBku 11.03.01 Paanorexnuka, ypoBeHb
0o0pasoBaHMs: BEICIIEE 00Opa3oBaHue - OaKajgaBpHar.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh “Xumusa”’, “Ousnka”, “MartemaTka” B 00beMe Kypca CpeIHUX 00pa30BaTeIbHBIX

YUPEKIACHUN.

- YMCTb HeHaTB PacdYCThl XUMHYCCKUX U (1)I/ISI/I‘ICCKI/IX mpouecCoB € IPUMCHCHUEM MAaTCMATUICCKUX

MCTOJ0B

Pe3ynbTarhl 00y4eHus, Mojy4yeHHbIE TP OCBOEHUH JUCLUIUIMHBL, HEOOXOIUMBI IIPU BBIOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




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.
Xnumudeckas cBI3b."

Ilo0zomoeKka K npaKkmuueckum 3anamuam:
W3yuenne Marepuana no paszaeny "OCHOBHbIE
3aK0HBI XUMUH. CTpOCHHE BEIIECTBA.
DIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTeMa HIEMEHTOB.
XuMmu4eckas CBs3b." MOArOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHIX

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIIUTe 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 HEOOX0UMO
MTOBTOPUTH TEOPETUIECKUH MaTepral,
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
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEo0XOAMMO MPEABAPUTEIILHO 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 CTPOCHUE 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:
Wzyuenne matepuana mo paszaeny "Oomruie
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMHUECKOH TEPMOJIMHAMUKH.
OCHOBBI XUMHYECKON KHHETHUKHU." OATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHIX

Iloozomoska pacuemmnoix 3ad0anuii: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
paszgeny "OO0Imue 3aKOHOMEPHOCTH XUMHUIECKAX
npoueccoB. OCHOBBI XUMUUECKON
TepMoarHAMHKH. OCHOBBI XUMUYECKOM
kuHeTHKH.". CTyIeHTHI HEOOXOMMO ITOBTOPUTH
TEOPETHYCCKUI MaTepra, pa3oopaTh MPUMEPHI
pelIeHHs aHAIOTHYHBIX 3a]]a4. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U C/IeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeYIONIHNE YIPAXKHEHMS:

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

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEo0XOIMMO MPEABapUTEIILHO U3YYUTh 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 iumepamypuoix
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
"PactBopsl. BomopoaHblil mokaszarens cpesbl
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. Bogopoauslii mokasarensb
cpensl pH.". CTyaeHTH HE00X0IUMO TOBTOPHUTH
TEOPETUIECKUI MaTepuall, 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
HEO0OXO0AMMO TPEIBAPUTEIEHO U3YUHUTh 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 pasueny
"DIEKTPOXUMHUYIECKHE MPOIECChl. XUMUYECKHE
HMCTOYHUKHU TOKa. DnekTponu3. Kopposus
METaJJIOB ¥ 3aIlliTa OT KOPPO3UH." MOJATOTOBKA
K BBITIOJIHEHHIO 33JJaHUH Ha MPAKTUIECKUX
3aHATUAX

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazzeny "DIeKTPOXUMUYECKUE MPOLIECCHI.
XuMUYECKne HCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3zus MeTaisioB u 3amuTa oT KOppo3uu.".
CryneHTbl He0OXOMMO OBTOPHTD
TEOPETHUYECKUIA MaTepHa, pa3oopaTs MpUMEpPHI
peIIeHns aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
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
HEo0XOAMMO MPEABapUTEIILHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS TaO0paTOpHOil paboTEHI, a
TaK e U3y4HUTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszzene "DIeKTPOXUMUIECKHE TPOIIECCHI.
XUMHUYECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3us meTamios 1 3amuTa OT KOppo3uu."
Marepuay.

H3yuenue mamepuanog 1umepamypusix
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. JTabopaTopHas padota «OnpeneneHnue TeIIoBbIX () (PEKTOB XUMUYECKUX peaKIuiiy. (2
yaca);
2. JIabopartopHnas pabota «dnekrpoasuxymue cuisl (3/]C) u HanpspKeHUe TaITbBAaHUYECKOTO
anemMeHTa (2 yaca);
3. JlabopaTtopHas pabota «Bogopoanslii mokaszatenb cpeasl pH. Onwit 1. M3Mepenue
BOJIOPOJHOTO [TOKA3aTENs CPEABI PAaCTBOPA COJITHOM KUCIIOTHI AIEKTPOXUMUYECKUM METOOM.
OmnpiT 2. 3aBucuMOCTh pH pacTBOpa YKCYCHOM KMCJIOTHI OT KOHIIEHTpaIuny. (2 Jaca);
4. Texnuka 0€30MaCHOCTH M OCHOBHBIE TIpaBMIIa paboTHI B 1aboparopuu. JlabopaTopHas
paboTa «IIeKTpOHHAs CTPYKTypa aTOMOB M OJJHOATOMHBIX HOHOBY. (2 Haca).

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnenue marepualoB o keiicam pasnena "OcHoOBHblE 3akOHBI XUMUH. CTpoeHue
BEIIECTBA. DJEKTPOHHOE CTPOCHHE aToMOB. llepuogmueckas CHUCTEMa DJIEMEHTOB.
Xumuyeckas CBs3b."

2. OOcyxkaeHne MarepualioB Mo Keiicam pasznena "OOmme 3aKOHOMEPHOCTH XHUMHYECKHX
npoueccoB. OCHOBBI XUMHYECKON TepMOAUHAMUKHA. OCHOBBI XUMHUECKON KUHETHKH."

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

4. OOcyxIeHHe MarepuajoB TI0 KeWcaMm pasnena "DIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYecKHue UCTOYHUKH TOKa. DnekTponu3. Koppo3us MeTannos 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
CBOICTBA PaCTBOPOB U UX OCHOBHBIC XapAaKTEPUCTUKH, METO/IbI VJT-20mc1 + KonTponbnas pabota/PacTBopsI
OTIPE/ICIICHUS M OIEHKU ITHX XapaKTEPUCTUK AJICKTPOJIUTOB.
OCHOBHBIC XapaKTEPUCTUKN OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX CHCTEM, KonTponbHast
KJIACCU(UKALIUIO AIEKTPOXUMUYECKUX CUCTEM, UX TTPAKTHUECKOE N-20nk-1 + | paboTa/DNeKTPOXUMUYECKUE
HCIIOJIb30BaHUE IPOIIECCHI
Ymern:
MPOBONTH XUMUYECKHE, TCPMOJTMHAMUYCCKHUE, ITICKTPOXUMHICCKHE KonTponbHast
pacueTsl, Aenath 0000IIeHNs, CPaBHUBATh, AHATTU3UPOBATH PE3YIbTAThI N-1lonk-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)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemecTp.

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

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 lleyaTHbIE U 3JIEKTPOHHbIE U3IAHUSA

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", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O6uiast xumus : yd4eOHUK 715 By30B 110 TEXHHUUECKUM HampasieHusm / H. B.
Koposun. — 14-e u3z. nepepad. — M. : Axkanemus, 2013. — 496 c. — (Briciuee npogeccruoHanbHOe
oOpa3oBanue. bakanaspuat). — ISBN 978-5-7695-9864-7 .,

3. O6mas xumus. Teopus u 3amaun : yueoHoe mocoodue / pea. H. B. Koposun, H. B. Kynemmos. — 2-
e u3., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 492 c. — (YueOHuku /11g By30B. CrieriuanbHas
muteparypa). — ISBN 978-5-8114-1736-0.;

4. Koposun, H. B. JIaGopatopHble pabOThI 10 XMMHH : ydeOHOE TOCOOHE [T TEXHUUYECKUX
HanpaslieHu# u crienuanbHocTeil By30B / H. B. Koposun, 3. . Munrynuna, H. I'. PeokoBa. — 4-e
u31., nepepad. — M. : Beicmas mikona, 2007. — 256 ¢. — ISBN 978-5-06-004160-6.;

5. KopoBun, H. B. O6mas xumus. Jlaboparopuslii npaktukyM : yuedbnoe nocodue / H. B. Koposus,
B. K. Kawmpimosa, E. f. Yapuc ; o6m. pen. H. B. Koposun. — M. : KnoPyc, 2015. — 336 ¢. —
(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-pecypcsl, BKJIIOYas NpodeccHOHATbHBIE 0a3bI JaHHBIX 1 HH(POPMAIHOHHO-

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 3;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 @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 MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep aynuropun,
HAHUMEHOBAHME

OcHameHnue

Y4eOHbIC ayAUTOPHH TS
NPOBE/ICHUS JICKITUOHHBIX
3aHATUI U TEKYILIETO
KOHTPOJIS

K-120, MamuHHEIHA

3an MBI]

cepBep, KOHIUIUOHED

A-400, YuebOnas
aynutopus "A"

napra, CTyJ, JOCKa MeJIoBasi, SKpaH
WHTEPaKTUBHBINA, KOJJIOHKU 3BYKOBBIE,
MYJIbTUMENUUHBIN IPOEKTOP, TOCKA MapKepHas,
KOMITBIOTEP NEPCOHAIBHBIN

VYyeOHble ayAUTOPUH IS
[IPOBEICHUS
71a00paTOPHBIX 3aHATHH

A-413/2,
JlaGopaTopust xad.
"Xul2"

CTOJI TIperoiaBatTes, CTyI, mKad Il
XpaHEHUsI UHBEHTAPS, JOCKA MEJIOBas,
o0opynoBaHue A7l IKCIIEPEMEHTOB, Y4eOHO-
HarJsIHOE Mocooue

VYyeOHble ayAUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu

A-402, YueOHas
ayTUTOpUS

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

b-318, YueOnas

napTa co CKaMb€i, CTyJ, CTOJ MUCbMEHHBIH,

ayTUTOpUS JIOCKa MEeJIOBasi, TOCKa MapKepHasi,
KOHIUIIOHEP
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENTLHON pabOTHI JlekuponHas BelIalIKa JUIsl OACKIbl, KOMIBIOTEPHASI CETh C
ayTUTOPUS BBIX0I0M B MIHTEpHET, KOMITBIOTED

IIEPCOHANIbHBIM, IPUHTEDP, KOHAULIUOHED

ITomemenus s

A-413/7, Kabuner

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,

KOHCYJIbTUPOBAHHUS COTPYAHHUKOB Kad. | CTOI, CTyI, mKad, mKad 11 JOKYMEHTOB, CTOI
"Xud>o" MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJ0M
B lHTEpHET, KOMITBIOTEP NEPCOHATbHBIH,
MIPUHTED, KOHTUIIHOHEP
[Tomemenus aiis A-413/9, pabodee MeCTO COTPYAHHKA, CTOJI, CTOJ
XpaHeHus: 000py10BaHuUs Meroanueckuit MUCbMEHHBIN, HA0OP HHCTPYMEHTOB IS
U y4eOHOT0 MHBEHTaps KaObuHeT Kad. npopUIAKTHIECKOTO 00CTYKUBAHUS
"Xn29" 000py/I0BaHNs, THBEHTaph y4eOHbBIN
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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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