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

Hanpasienue noaroroBku/cnenuanbHocts: 12.03.01 IIpubdopocrpoenue

HaumeHoBaHue 06pa3oBaTe/bHOI NporpaMMel: /{lHarHocTu4ecKkne CHCTEeMbI M TEXHOJIOrUU (MPUOOpbI
AUATHOCTHKH 3AaHMIl U COOpPYKeHHil, MeTHIIMHCKHE TUATHOCTHYECKHE MPHOOPHI)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHus: 3aounas

Pabouast nporpaMma QM CHUILIHHBI

XUMUA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGsi3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.03.04

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

2 cemecTp - 8 yacoB;

HpaKTuquKne 3aHATHA

2 cemecTp - 4 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

2 cemectp - 1,2 yaca;

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
! eSS Bnageney Ipuropbesa 0.10. 0.10.
HpeHOI[aBaTeJ]B * Mol WaeHTudHKaTop R1d383914-GrigoryevaOY-fe8c4fd rpHrOpLeBa
COI'TACOBAHO:
P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
%’K o CseneHva o snagensuye L3N M3K
V) pagoBaTeHLHOH Bnageneyu XBOCTOB A.A.
HpOFpaMMBI WaenTudmKaTop Rd7cle2e7-KhvostovAA-a55ec66d A.A. XBOCTOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu CaMoKpyToB A.A. AA.
kadeapoit Waenmuonkarop _R145bOCC2-5amokrutovAA-7b5e7d CaMOKpyTOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenap ocBoeHMsi IMCUMIJIMHBI. llenbi0 OCBOEHUS ITUCHMIUIMHBL SIBISETCS M3y4eHHE OOIINX
3aKOHOB W MPUHIUIIOB XUMHUU ISl TIOCJICYIOIIETO UX MCIOJIb30BAHUS MPU OCBOCHUU MEKITPEAMETHBIX
TUCHUIUIMH W CHELKYpCOB M JUIsl MPUHATUS OOOCHOBAHHBIX peIIeHUH B MpodeccHnoHaTbHOM

JACATCIIBHOCTH..
33[{3'!1/1 AUCHHUITIMHbI

- OCBOCHHEC OCHOBHBIX 3aKOHOB M ITPUHIIUIIOB XUMHWH U OBJIAJACHHUC OCHOBAMU pPaCUYCTOB Ha UX

Oaze;

- YCBOCHHUC KJIaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX 3JICMCHTOB, UX COG,Z[I/IHGHI/Iﬁ M B3aHMOCBSI3U CBOMCTB U

CTPOCHUS BCUICCTB;;

- UI3YUCHUC O6IJ_[I/IX 3aKOHOMepHOCTef/’I XUMHYECKHX SBICHUN U nponeccos, OBJIAACHUC OCHOBaAMU
pacdyeToOB HA UX baze u YMCHHUEM O€J1aTh 0606H_ICHI/I5[ MHPOBO33PCHUCCKOI'O XapaKTepa,
- YCBOCHHUC POJIM XUMHUHU B PCIICHHUU COBPCMCHHBIX HpO(beCCI/IOHaJILHBIX n OGH.IC‘-IGJIOBG‘-ICCKI/IX

npo0Jem;

- IpUOOPETEHUE OMBITA BHITIOJIHEHHUS SKCIIEPUMEHTA B PAMKAaX OCBOCHHBIX J1A0OPATOPHBIX

HCCIICA0OBATCIbCKUX pa60T;

- OBJIAICHUC YMCHUEM IIPUMCHCHU A I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHI npu
HU3YUCHUHN JUCHUIIJIMHBI U UX UCIIOJIB30BAHUA B HpO(bGCCPIOH&HBHOﬁ JACATCIIBHOCTH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl oﬁyqemm 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
MIPUMEHSATD
€CTeCTBEHHOHAYYHbIC U
oOLIeMHKEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO
aHaJIM3a U MOJIETTUPOBAHUS
B UH)KEHEPHOM
JeATeILHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
KOHCTPYMpPOBaHHUEM,
TEXHOJIOTHSIMU
IIPOU3BOJICTBA MPUOOPOB U
KOMIUIEKCOB IIUPOKOI0
Ha3HAYCHUS

WJI-7onk-1 IIpumenseT 3HaHus
CBOMCTB BEIISCTB B
KOHCTPYKIIMOHHBIX
MaTepHraoB

3HaTh:
- 00111e 3aKOHOMEPHOCTH XUMUYECKHUX
SIBJICHUM U IPOLECCOB, OCHOBBI
XUMHUYECKON TEPMOJINHAMUKH, IPUHLIUIIBI
TEPMOJUHAMHYECKUX PacYeTOB IIPU
ornpeneneHne 0a30BbIX MapaMeTpoOB
TEIJIOBOTO PEKUMA 3AaHUN U
COOPYKEHHI, OCHOBHBIE KHHETHUECKHE
3aKOHBI ¥ 3aKOHOMEPHOCTH IIPOLIECCOB,
IIPUHLIMIIBI KHHETUYECKHUX PAacYeTOB;

- 0a30BEIC 3aKOHKI OOIIECH XUMHU,
3aKOHOMEPHOCTH NPOTEKAHMSI XUMUYECKUX
MIPOLIECCOB, XUMUUYECKOE U (Pa3oBbIe
PaBHOBECHSI, CKOPOCTb PEAKIIMM U METO/BI
€€ peryJInpoBaHusl, 3aKOHOMEPHOCTH
IIPOTEKAaHNsl XMMHUYECKUX MPOLIECCOB,
XUMHUYECKOe U (a30BbIe paBHOBECHUS,
CKOPOCTb PEaKIUi U METOJIBI €€
peryivpoBaHus IpH BeIOOpE
ONTUMAJIbHBIX TEXHOJIOTUHM U CXEM NpU
MIPOBEJICHUH CTPOUTEIHHO-MOHTAXHBIX
paboT B chepe MPOMBILIUIEHHOTO U
I'PaKJAHCKOTO CTPOUTENBCTBA.

YMETB:
- oOpamarbcs ¢ XUMUYECKUMU

BEIIeCTBaMM, IpUOOpaMu, 000pyLI0BaHHEM
¢ coOJII0JEHNEM TEXHUKH O€30IaCHOCTH.

3




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

[TpoBOIUTH XMMHUYECKHUI SKCIEPUMEHT 110
3aJJaHHOM MeTo/lMKe, 00pabOTKy U aHAINU3
HIOJIyYEHHBIX PE3yJIbTaTOB C
IIPUBJIEYEHUEM COOTBETCTBYIOLIETO
MaTEeMaTHYeCKOro armnapara;

- IEMOHCTPUPOBATh 0a30BbIE 3HAHUS B
00J1aCTH XUMHH, BBISABIIATH XUMHUYECKYIO
CYIIHOCTb ITPOOJIEM, BO3HUKAIOIINX B X0O/1€
IpoeCCHOHATILHOM 1€ TENbHOCTH;
IPUMEHSITD JUISl UX Pa3peIIeHNs OCHOBHBIX
3aKOHOB €CTECTBO3HAHMS, HCII0JIb30BaTh
CIIPABOYHYIO JIUTEPATYpy ISl IPOBEACHUS
(U3UKO-XMMHUYECKUX IKCIIEPUMEHTAIBHBIX
UCCIJIEIOBAaHUM, HAIIPAaBJIEHHBIX Ha BBIOOP
ONTUMAJILHOW 3aIlIUThI IEMEHTOB, Y3JI0B U
arperaTtoB OT KOPPO3UU U pa3pyLICHHUI;

- BBIIOJIHATh TEPMOXHUMHUYECKHE PACUETHI
(U3UKO-XMMHUYECKUX MPOLIECCOB IPHU
BbIOOpE ONTUMAJIbHBIX YCIOBUM
IIPOEKTUPOBAHMS 3/IaHUN U COOPYKEHHH,
HIPUMEHSATh METO/Ibl TEOPETUUECKOTO U
AKCIIEPUMEHTAJIbHOTO UCCIIEIOBAHMS,
CaMOCTOSTENILHO MOTOJIHATh U
CHCTEMaTH3UPOBATh TPUOOPETEHHBIE
3HAHHUSA 110 TUCUUIUIMHE.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
JlmarHocTuueckue CHCTEMbl M TEXHOJOTMM (IpHOOpbl JNHMArHOCTUKU 3JIaHUM M COOpYXKEHH,
MeIUIUHCKIE JuarHoctudyeckue npubdopsl) (namee — OIIOII), nanpaBinenus noxaroroBku 12.03.01
[IpubopocTtpoenue, ypoBeHb 00pa30oBaHus: BICIIee 00pa3oBaHKe - OakalaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI MaTeMaTUKH U (PU3UKHU B 00bEME CpeIHEN IIKOJIbl: OCHOBHBIE MOHATHUS U 3aKOHBI
OpPraHMYecKOi U HEOPraHMYECKOW XMMUHU, OCHOBBI XMMUYECKON TEPMUHOJIOTUH, OCHOBBI KJIaCCU(PUKALIUU
3JIEMEHTOB M UX COCAMHEHUH, IPABWIIA HAIIMCAHWS YPABHEHUM XUMAYECKUX PEAKIIUN

- YMETh COCTABIATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M1 OOMEHHBIX peaKkIui 1
paccTaBiATh KO3 (ULIHMEHTHI B HUX Ha OCHOBE AJIEKTPOHHOTO OajlaHCa; COCTaBIATh CTPYKTYPHbIE
(bopMyIbl OpraHMYECKUX U HEOPraHWYECKUX BEIECTB; IPUMEHSATh OCHOBHBIE 3aKOHBI (PU3UKH U XUMUHU
JUI PacyeToB Macc U 00bEMOB BEILIECTB

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

w| Bcero gacos

7

8 9

10

11

12

13

14

15

Bsenenue.

19.95

N

[N

0.5

- 0.25

0.2

18

H3yuenue mamepuanos 1umepamypHsix

OCHOBHEBIE 3aKOHBI
XUMUU

19.95

0.5

- 0.25

0.2

18

UCMOYHUKO8.
[1], m1

Paznen 2. Ctpoenue
BEILlECTBA

21.7

0.2

18

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.?

CtpoeHue BeliecTBa

21.7

0.2

18

[1], n.4

Pasnen 3. O0uiue
3aKOHOMEPHOCTH
XUMHYECKUX
MIPOIIECCOB.
XHAMHYECKOE
paBHOBeCHE

21.8

0.3

18

3.1

Oo6mme
3aKOHOMEPHOCTH
XHMHAYECKUX
MIPOLIECCOB.
XHUMHYECKOe
paBHOBECHE

21.8

0.3

18

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[2], .5
[3], .5

Paznien 4. PacTtBopEI

22.4

N

0.3

18.6

H3yuenue mamepuanos 1umepamypHsix

4.1

PactBopst

22.4

0.3

18.6

UCMOYHUKO8.
[3], .8

Pasznen 5.
DNEKTPOXUMHUUECKHE
MIPOIIECCHI

22.15

0.5

- 0.25

0.2

20.2

5.1

DNEKTPOXUMHUUECKHE
MPOIIECCHI

22.15

0.5

- 0.25

0.2

20.2

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.

[3], .10

DK3aMeH

36.0

0.3

35.7




Bcero 3a cemecTp 144.00 8 - 40 - ‘ 2.00 - ‘ 1.2 0.3 92.8 ‘ 35.7

Hroro 3a cemecTp 144.00 8 - 4.0 2.00 12 0.3 128.5

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue.

1.1. OcHOBHBIE 3aKOHBI XUMHH

OcCHOBHBIE TIOHSTHS U ONPEACIICHUS] XUMUM HEOPTaHUYECKOW, OpraHUYeCKOU 1 OOIIeH XUMUH.
3HavYeHHEe XUMHUHM B WM3YYEHUU TPHUPOJLI U Pa3BUTHH TEXHUKH. OCHOBHBIE CTEXHMOMETPUUYECKUE
3aKOHBI XUMHUH: 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH SKBHUBAJCHTOB..

2. Pazoen 2. Cmpoenue sewiecmsa

2.1. Ctpoenue BelecTBa

OcHOBHBIE TIOJIO)KEHHS KBAaHTOBO-MEXAHMYECKOM MOJENIM CTPOeHUs aroma. J[IBolicTBEHHas
npupoga 3JeKTpoHa. AtomHble opOutanu. KBanToBbie umcna. CTpoeHHE MHOTOXJIEKTPOHHBIX
atoMmoB. ITpuHnunsl GopMHpOBaHUS JIEKTPOHHON CTPYKTyphl aToMmoB. Ilepuonuyeckas cucrema
anemenToB J[.MI. MenneneeBa u 31eKTpoHHas CTpyKTypa aromoB. CoBpeMeHHas (OpMyJIHpOBKa
NIEPUOANYECKOro 3aKkoHa. llepmomnueckoe WM3MEHEHHE CBOWCTB 3JEMEHTOB M UX COCIUHEHUI:
DHEPryusl WOHM3ALUHU, DHEPrus CPOJACTBA K DIIEKTPOHY, SJIEKTPOOTPHULATEIBHOCTh, ATOMHBIC
panuychl, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE M KHUCIOTHO-OCHOBHBIE cBoicTBa. IIpupona
XUMHUecKol cBsi3u. KoBaseHTHas, MOHHAs M MeTaluIMdyecKas CBs3b, MX XapaKTEPUCTUKU U
cBoiictBa. Meton BaseHTHbIX cBsizeir (BC). Mexanusmbl 00pa3oBaHHs KOBaJICHTHOH CBSI3U.
[TpocTpancTBeHHas cTpykrypa Mojekyn no merony BC. I'mOpuamzanusi aTOMHBIX OpOUTaiei.
[TonsspHOCTE MOJIEKYJ. MarHuTHbIE CBOMCTBA MOJIEKYJ. MEXMONIEKYISpHbIE B3aUMOJEHCTBUS.
ArperaTHble COCTOSIHUS BEIIECTBA. XUMHUYECKOE CTPOECHUE TBEPAOTO Teiaa. AMOpP(HHOE COCTOSIHHE
BeniecTBa. Kpucrainuueckue pemeTki. XuMu4eckast CBsI3b B TBEPBIX TENAX..

3. Pazoen 3. O6mue 3aKOHOMEPHOCIU XUMUYECKUX NPOYEcco8. Xumuueckoe pasHosecue

3.1. O0u1re 3aKOHOMEPHOCTH XUMUYECKUX MPOLECCOB. XUMUYECKOE paBHOBECHUE

DOneMEeHTbl XUMUYECKONH TepMOAMHAMUKU. BHyTpeHHss sHeprus u sHTanbnus. llepBolil 3akoH
TEPMOJIMHAMMKH. DHTAJIBIIMKA OOpa30BaHUs M CrOpaHMs BEIIECTB. 3aKOH l'ecca M ero cCieicTBHUS.
VpaBuenne Kupxrodda. Tepmoxummudeckne pacueTbl. ODHTpPOMHUS KakK (PYHKIUS COCTOSHHUS
CHCTEMBI. DHTPONHS XUMHUECKUX peakinii U (a30BbIX Mepexo10B. BTopoil 3akoH TepMOANMHAMUKI
JUISL  U30JUPOBAaHHBIX CHCTEM. OHTAJIbNUIHBIA W OSHTPONUUHBIM (akTOpel B H300apHO-
U30TepPMHUECKUX Mpoleccax. DHeprus ['m66ca u sHeprus ['enbmronbla XMMHYECKHX PEAKIMM.
Kputepun BO3MOXKHOCTH CaMOIPOU3BOJIBHOTO NPOTEKAaHUS XUMHYECKHX IPOLECCOB. DHEPrus
I'n66ca obpazoBaHus BelecTB. YpaBHeHHe H30TepMbl BanT-I'odpda. Xumuueckoe paBHOBecHE.
TepMoanHaMuyeckue ycioBusi paBHOBecHs. KOHCTaHTBI XMMHYECKOIO paBHOBECHS. 3aBUCUMOCTh
KOHCTaHTBI paBHOBECHs OT TemnepaTrypsl. Cmemenne pasHoBecus, npuHuun Jle latense-bpayna.
PacueTbl paBHOBECHOTO cOCTaBa CHUCTEM M BBIXOJa IMPOAYKTOB peakUUU. YpaBHEHHE H300aphbl
Bant-T'opda. OcHoBHBIE MOHATHS U 3aKOHBI XUMHYECKOM KMHETHKH. KMHeTHueckue ypaBHEHUS
JUIST peakIMi pas3HbIX MOPSAKOB. BiMsSHME KOHLEHTpaluuMuM Ha CKOPOCTh Iporecca. BiusHue
TeMmreparypbl Ha ckopocTh peakuuil. [IpaBuno Baut-I'opda. YpaBuenue Appenuyca. Teopus
aKTUBUPOBAHHOI0 KoMIUIekca. KatanuTudeckne mpoueccsl. JHEprus aktupauu. Karaauzaropsl.

4. Pasoen 4. Pacmeopul

4.1. PactBOpHI

HucnepcHocTs U nucnepcHble cuctembl. PactBopbl. CriocoObl BBIpaXKEHHsI KOHIIEHTPAlUU
pactBopoB. PactBopumocTs. OOmiue (KOJIMraTUBHBIE) CBOWCTBAa pacTBOpPOB. TepMoauHaMUKa
IIPOLIECCOB PAacCTBOPEHUA. XMMHUYECKHE PaBHOBECHsS B pacTBopax. PacTBOpBI 3JEKTPOIMTOB.
OnexTponuTtnueckass auccouunanus. Crnabble snekTposnTel. KoHcTaHTa nucconuanuu. 3aKoH
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OctBanbra. CuIIbHBIE D3JEKTPOJIUTBHL. AKTHBHOCTH 3JIEKTPOJIMTOB B BOJIHBIX pacTBOpax.
Bopopoausiii mokazarenb cpenbl. OCHOBHBIE MOHSTHS TUCHEPCHBIX CUCTEM, KiacCHUpUKalusi U
cBoictBa. ['maponus coneit. CteneHb U KOHCTAHTa TUAPOIU3a. MamopacTBOPUMBIE AJIEKTPOIUTHI.
[TpousBenenue pactBopumocTu. IloHATHE oNMroMepsl W MOJKUMEPHI, OCOOEHHOCTH MPOTEKAHUS
peaKum”I MMOJIMMEpHU3allUH, UCITOJIb30BAHUC ITOJMMEPOB B CTPOUTCIIbHBIX MaTCpUaliax.

5. Pazoen 5. Dnekmpoxumuueckue npoueccol

5.1. DIeKTpPOXUMHUYECKHE ITPOLIECCHI

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE W JIEKTPOXUMUYECKHE Tporecchl. 3akoHbl Dapanes.
TCpMOI[I/IHaMI/IKa SJICKTPOXUMUYCCKUX MMPOLCCCOB. 3JI€KTpO,HHLIe MMOTCHIMAJIbI U TUIIBI 3JICKTPOOOB.
Bomopopnas mkama moTeHnmanoB. YpaBHeHue Hepucrta. [anpBaHMYecKHE — 3IEMEHTHI
DJEeKTPOIBMKYIAsi CUia dIeMeHTa. KHHeTHKa 3JEeKTPOXMMHUYECKHUX IPOLECCOB. DIEKTPOIIHU3.
[TocieroBaTeIbHOCTh 3JEKTPOJHBIX MPOLECCOB HpHU AiekTpoimse. [IpakTHueckoe mpuMeHEHHE
DIIEKTPONIM3a. XHUMHUYECKass H OJICKTPOXHUMHYEcKas Koppo3usi wmertawioB. Kiaccudukanums
KOPPO3HOHHBIX INpoleccoB. CKOPOCTb U MEXaHU3M KOPPO3HOHHBIX MpoleccoB. OCHOBHbBIE METO/IbI
3alIUTHl METAIJIOB OT KOPPO3HH. JIernpoBanne MeTaioB. 3alIUTHBIC MOKPHITHS. MeTaIITHUECKUe U
HEMETANINYECKUE MOKPBITHS. DICKTPOXUMHUUECKAs 3allUTa.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Koppo3ust MeTasuioB. 3amura OT KOPpO3HH.;
2. Kunetnka xumuueckux peakiuil. Kunernueckue pacuersl Jiisi OAHOCTOPOHHUX PEAKIIMMA
pa3HbIX MOPSAIKOB.;
3. DAeKTpOHHOE CTpOeHUE aToMa. XUMHUUecKas CBA3b. OnpeeneHue NpoCcTPaHCTBEHHBIX
CTPYKTYP MOJIEKYJI 10 METO/ly BaJICHTHBIX CBSI3€il.;
4. Dnexkrpoxumudeckue nporecchl. IJ{C 1 HanpspKeHNE TajJbBaHUYECKUX AIEMEHTOB;
5. Xumunyeckoe paBHOBecue. PacueTsl paBHOBECHBIX COCTAaBOB TEPMOJANHAMUUECKUX CUCTEM.;
6. PacTBOpBI 271€KTpOoIUTOB. PacueTsl BOJOPOIHOTO MOKa3aTelsi paCTBOPOB CHUIIbHBIX U
cJ1abbIX AMEKTPOIUTOB. ['Maponus coneil. PacuyeTsl BOIOPOIHOTO MOKa3aTessi pacTBOPOB
coisield. PacTBOpuMOCTS;
7. Onexrponus. Pacuetsl o 3akonam dapanes.;
8. TepmonnHamuueckre PyHKIIUKA COCTOSTHUSL CUCTEMBI (SHTAJIBIINS, SHTPOIIHS, SHEPT U
I'n66c¢a). TennoBble 3¢ peKThl XUMUYECKUX peakiuii. OnpeaeneHne HanpaBIeHHOCTH
XUMHYECKHX MpoLeccOB. TepMOXUMUYECKUE PACUETHI..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arutaHUPOBAaHHbIE PE3YIbTATHI O0YUYEHUS 10 AUCIUILTHHE
(B COOTBETCTBUH C pa3aeioM 1)

Konpr
WHUKATOPOB

Howmep paznena

JTUCLUTLIUHEI (B

COOTBETCTBUHU C
n.3.1)

1]12[3]4]5

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3HATh:

0a30Bble 3aKOHBI O0IIEN XUMUH, 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHAYECKHX MPOIIECCOB, XUMUYECKOE U (ha30BbIE paBHOBECHS,
CKOPOCTb pPEaKLUi U METOABI €€ PErYIMPOBaHMS, 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKHX MPOIIECCOB, XUMHUECKOE U (Pa30BbIe
PaBHOBECHS, CKOPOCTb PEAKLIUN U METOBI €€ PETyIUPOBAHUS [IPU
BBIOOpE ONTHMAJIBHBIX TEXHOJIOTHIA U CXEM IIPH MTPOBEACHUHT
CTPOUTEJIBHO-MOHTAXHBIX Pa0OT B chepe MPOMBILIIEHHOTO U
I'PAKJAHCKOTO0 CTPOUTENLCTBA

WN-7onk-1

KoHnTtposbHas pabora/Xumudeckas
TEPMOJMHAMUKA, PABHOBECHE, KHHETHUKA

o011re 3aKOHOMEPHOCTH XUMUYECKUX SBJICHUHN U MTPOLIECCOB,
OCHOBBI XMMHUYECKOM TCPMOANHAMUKHU, IPHUHIUIIBI
TEPMOJUHAMHYECKHUX PACYETOB MIPH ONpeeeHne 0a30BbIX
MapaMeTPOB TEIJIOBOTO PEXUMA 3JaHUIN U COOPYKEHUN, OCHOBHBIE
KUHETUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH MPOLIECCOB, TPUHIIUIIBI
KHHCTHUYCCKUX PaCuUCTOB

WI-7onk-1

Konrponsnas padora/IIpocTpancTBenHas
CTPYKTYypa MOJIEKYJI, CTPOCHHE aToMa.
Bomnpocs! o nabopaTtopHoii padote o
pazneny 1

YmMmeTh:

BBIITOJHATD TCPMOXUMUUCCKHUE PACUCTBI (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IX
IMponeccoB Mpu BI>I60pe OIITUMAJIBHBIX YCHOBI/Iﬁ IMPOCKTUPOBAHUA
3I[aHI/II\/'I n COOPY)KCHI/II\/'I, MMPUMCHATH MECTOABI TCOPECTUYCCKOTO U
IKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUS, CAMOCTOATCIIBHO ITOIIOJIHATD
N CUCTEMATU3NPOBATH HpI/I06peTeHHBIe 3HaHUA 110 AUCHUIIIINHE

WN-7onk-1

KonTponbHas padota/Xumuueckas
TEPMOJUHAMHKA, PABHOBECHE, KUHETHKA

JIEMOHCTPHUPOBATh 0a30BbIe 3HAHUS B 00JIACTU XUMHUH, BBISIBIISIT
XUMHYECKYIO CYIIHOCTb TPOOJIEM, BO3HUKAIOIINX B XOI€
npodeccnoHanbHOM NeATeNIbHOCTH; IPUMEHSATH ISl UX pa3peleHus
OCHOBHBIX 3aKOHOB €CT€CTBO3HAHU, UCII0JIb30BATh CIIPABOYHYIO
JUTEpaTypy JUisl IPoBeIeHNs PU3NKO-XUMHUYECKUX

WN-7onk-1

Kontponbnas pabora/PacTBopsl
ANIEKTPOJIUTOB. BOoOpOAHBIN MTOKa3aTenhb




AKCIIEPUMEHTAJILHBIX HCCIIEA0BaHNMN, HAPABICHHBIX HA BEIOOD
ONTUMAJILHOM 3aIIUTHI JJIEMEHTOB, Y3JIOB U arperatoB OT KOPPO3UH
U pa3pylieHUi

o0pamarecsi ¢ XAMHUYECKUMH BEIIECTBAMH, TPUOOpaMH,
000pyZIOBaHUEM C COOJIIOICHUEM TEXHUKU 0€30I1aCHOCTH.
IIpoBOAUTE XUMHUYECKUM SKCIIEPUMEHT 10 3aJJAHHON METOAMKE,
00paboOTKy U aHAJIM3 MOIY4YEHHBIX PE3yIbTaTOB C IIPUBIICYEHUEM
COOTBETCTBYIOLIEr0 MaTEMAaTUYECKOI 0 ammapara

WN-7onk-1

KonTponbnast pabota/I"anpBaHndecKuit
aneMeHT. Dnektponus. Kopposus
METaJIJIOB
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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
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. [IpocTpaHcTBeHHAs CTPYKTYpa MOJIEKYI, CTpoeHue aroma. Borpockl 1o nabopaTopHoii
pabote o pazneny | (KontponbHas pabota)
3. PactBopsI anektposntoB. Bogopoausriii moka3arens (KonTponasHas padbora)
4. XuMuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (KonrponsHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIbI 10 JUCLMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe 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. {., Amrynos H. A.- "OG6mas xumust. Teopus u 3anaun", (4-e uzs.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2020 - (492 c.)
https://e.lanbook.com/book/145839;

2. Koposun, H. B. O6mias xumus. JlaboparopHslii nmpakTukyM : yue6Hoe nocodue / H. B. Koposus,
B. K. Kamsimmiosa, E. S. Y apuc ; o6mr. pea. H. B. Koposun. — M. : KnoPyc, 2015. — 336 ¢c. —
(bakanaspuar). — ISBN 978-5-406-04140-6.;

3. KopoBuH, H. B. O6mas xumus : yaeOHUK JUIsl By30B 110 TEXHUUECKUM HAIPABICHUSAM U
cneunanbHocTsM / H. B. KoposuH. — 13-e u3a. nepepa0. u gon. — M. : Akanemus, 2011. —496 c. —
(Bricmee nmpodeccronanbaoe oOpa3oanue. bakanaspuar). — ISBN 978-5-7695-8015-4..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(OPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

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

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za gannbix Scopus - http://www.scopus.com

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

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

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

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAJIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HAaHMEHOBaHHe
Y4eOHble ayIUTOpUU K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAUIHBIA IPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAJIbHBIN

K-417/7, CBeroBas
YepHast CTYIHsI

CTYJI, KOMIIBIOTCpHAad CE€Th C BLIXOAOM B
WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN
MPOEKTOP, FKPaH, 000pyAOBaHHE
CHELUAaIU3UPOBAHHOE, KOMIIBIOTED
MEPCOHAJIbHBIN

VYyeOHble ayAUTOPUH XK-417/1, CTOJI IPENO0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS Kommnbrorepnsiit | mkad 115 JOKYMEHTOB, IIKad) 17151 0J1€3K/IbI, CTOJ
MPAKTUYECKUX 3aHIATUH, kiacc UJ10 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII NuTtepHeT, 1ocka MapKepHasi epeIBHKHas,
KOMITBIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUIIUOHED, CTeH]T MH()OPMAITMOHHBIH
VY4eOHble ayAUTOPUH XK-417/1, CTOJI MIPENOaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS Kommnbrorepnsiii | mkad 115 JOKYMEHTOB, IIKad 17151 0J1€3K/IbI, CTOJ
MIPOMEKYTOUHOMU kiacc UJ10 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
aTTecTaluu HNuTtepHeT, 1ocka MapKepHasi epeBHKHas,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIMIIUOHED, CTeH]T MH(OOPMAITMOHHBIH
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOATEIIbHOM JleknmonHas BEIIAJIKA ISl OJICKIbl, KOMIIBIOTEPHAS CETh C
paboThI ayIUTOpUs BBIX0JIOM B IHTE€pHET, KOMIIBIOTED
TIePCOHAIBHBIN, TPUHTEP, KOHIUITUOHED
ITomemenus s XK-2000, CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHCYJbTHPOBaHUSA Kondepeni-3an KOHIUIIMOHED
naa0
ITomemenus st K-417 /2a, CTEIUTAX ISl XpaHCHUSI HHBEHTAaps, SKPaH,
xpaHeHus: ooopynoBanus | [lomemenue ans yKa3Ka, apXUBHbIE JOKYMEHTBI, TUTIJIOMHbBIE U
1 y4eOHOTO WHBEHTAPS WHBEHTAps KYpPCOBBIE paOOTHI CTY/ICHTOB, KaHIICIIAPCKHUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBINA HHBEHTAPb,
X034l CTBEHHBI HHBEHTAPb, 3allaCHbIC
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KOMIUIEKTYIOIIUE A7 000pyI0BaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
[IpocTpaHcTBEeHHas CTPYKTypa MOJIEKYII, CTpoeHHe aroma. Bompock 1o nadopaTtopHoii padoTte

KM-1

KM-2
KM-3
KM-4

o pasneny 1 (KorrponbsHas pabora)

XuMuyeckasi TepMOIMHaMUKa, paBHOBecue, kunetuka (KonrponbHas padora)
PacTBopsI 2nexTposnToB. Bonopoausiii nokaszarens (KontponbHas pabora)
["anpBanmveckuii anemMeHT. DnekTpoiuns. Kopposus metamioB (KonTponbHas padorta)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Homep Pasgen nucHuIuinHe! KM: 1 2 3 4
pasjena S en Henens 4 8 12 16
KM:
1 Bgenenune.
1.1 OCHOBHBIE 3aKOHBI XUMUH +
2 Paznen 2. CtpoeHue BeliecTBa
2.1 CrpoeHue BeniecTBa +
3 Paznen 3. O6mue 3aKkOHOMEPHOCTH XUMUYECKUX
MPOIECCOB. XUMUYECKOE PaBHOBECHE
31 OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB. +
' XVWMHUYECKOE PaBHOBECHE
4 Pasnen 4. PactBopsl
4.1 PactBops! +
) Paznen 5. DnexTpoxuMHuyeckre mporecchl
5.1 DIIEKTPOXUMHUYECKHE MTPOLIECCHI +
Bec KM, %: | 25 25 25 25
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