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

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI nporpaMMmel: JIazepHas M onTH4eckasi H3MepHUTEJIbLHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne nMCHMIIMHEBI 110 YYEOHOM
y y B1.0.03
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( )noy y 144 yaca

TUIAHY:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 16 yacos;
JlabopaTopHbie pa6oThI 1 cemecTp - 16 yacoB;
KoncyabTanum 1 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 1 cemectp - 93,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyTouHasI aTTeCTAINS:

IK3aMeH 1 cemectp - 0,5 yaca;

MockBa 2026



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK

Bnageney, Kynewos B.H.
IpenogaBarensb Mpermebaratop  RAc683119-KuleshovVIN-1860652 B.H. Kynenios
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Hean ocBoeHMsi AUCHMIUIMHBI. W3y4eHHE OOIMMX 3aKOHOB W TMPUHIUIOB XUMHH JJIS
HOCHGI[YIOH_IGFO X HCIIOJIB30BaHUSA HpI/I OCBOCHHNU MC)KHpeI[MeTHBIX JOUCHUIIJINH U CHCI_IKprOB n i
MIPUHATHS 000CHOBAHHBIX pElICHUH B TPOPECCHOHAIBHON AEATEIBHOCTH. .
3agauu JMCHMILINHBI
- OCBOEHHE OCHOBHBIX 3aKOHOB M IMPUHIIMIIOB XUMHUH U OBJIAJICHUEC OCHOBAMH PAcueTOB Ha UX
Oase;
- YCBOEHHUE KJIacCU(PHKAIIUA XUMHUYECKUX DJIEMEHTOB, UX COCIMHCHHUIA U B3aUMOCBSI3U CBOMCTB U
CTpOeHI/IH BCIIICCTB,
- OCBOEHHE O0IIMX 3aKOHOMEPHOCTEH XUMHUECKHUX SIBJICHHI U MPOIIECCOB, OBJIAJIECHNE OCHOBAMH
pacdeToB Ha Ux 0a3e U YMEHHEM Je1aTh 0000IIEeHUST MUPOBO33PEHUYECKOTO XapaKTepa;
- YCBOEHHE POJIM XMMHUU B PEIICHUH COBPEMEHHBIX MPOheCCHOHATBHBIX U 00IIEYEeIIOBEUSCKIX
npooIieM;
- OBJIQZICHUE YMEHHMEM BBITIOJIHEHUS JJaO0OPATOPHBIX padoT, MPOBEACHHS KOJUICKTUBHBIX
HCCIICIOBAHUIA;
- OBJIaJICHUE YMEHUEM MpUMEHEHUsI THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH MpHU
I/I3y‘~ICHI/II/I AOUCHUIIINHBI U X UCIIOJIB30BAHUS B HpO(bGCCI/IOHaJIBHOI;'I JCSATCIIBHOCTHU.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIINHE, COOTHECEHHBIE C HHAMKATOPAMHU A0CTUKEHUs KOMIIETeHIIUIi

KOI{ N HAMMCHOBaAHUC KOI[ U HAUMCHOBAHUEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUH
OIIK-1 Cnocoben W/I-1onk-1 Bnaneer 3HATh:
HCITOJIH30BAaTh MOJIOKECHU, (byHIaMEeHTaIbHBIMU 3aKOHaMu | - OCHOBBI XUMHUYECKOU TEPMOTUHAMUKH,
3aKOHBI U METOIbI TIPHPOJIBI ¥ OCHOBHBIC MIPUHITUIIB TEPMOIUHAMUYECKUX
€CTECTBEHHBIX HAayK U buznvecKue u pacyeToB, KPUTCPUN BOSMOKHOCTH
MaTEeMaTUKH JIJIs PEIICHUS MaTEMaTHYECKHE 3aKOHBI CaMONPOU3BOJIBHOTO IIPOTEKAHUA
3a/1a4 HHOKEHEPHOU XUMHUYECKHX TPOIECCOB, XUMHUECKOE
NESTEIBHOCTH paBHOBECHE;

- TUIIBI XUMUYECKON CBS3H, METO]
MOJIEKYJISIPHBIX OpOuTaneit, MeTox
BaJICHTHBIX CBSI3€H, TBEp/bl€ BEILIECTBA,
MIOHSTHE O 30HHOM TEOPUU KPUCTAJIJIOB,
pealibHble KPUCTAJLIIbI, COEIMHEHUS
IIEPEMEHHOT0 COCTaBa;

- OCHOBBI TEXHUKH O€30MaCHOCTH U
IIpaBHJIa IPOBEJEHUS SKCIIEPUMEHTA B
XUMHUYECKOH J1abopaTopui;

- IEPUOJUYECKHI 3aKOH U CUCTEMY
anemenToB JI.J1. MenaeneeBa, Ux CBA3b C
JJIEKTPOHHOU CTPYKTYpPOM aTOMOB,
MepUOANYECKOe U3MEHEHNE CBONCTB
aTOMOB DJIEMEHTOB U UX COEIMHEHUI;

- XapaKTepUCTUKU OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX CUCTEM, CIIOCOOBI
pacueTa 3J1eKTPOIHBIX TOTEHIIUAJIOB,
KJIaCCU(UKALIUIO DIIEKTPOXUMHUECKUX
CUCTEM, UX MPAKTUYECKOE UCII0JIb30BAHUE,
3akoHbl Dapanes, XUMUYECKUE UCTOUYHUKU
TOKAa, AJIEKTPOJIN3;

- ICTOYHHUKH HAyYHO-Y4eOHOU




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

nHpopmanuu (yaeOHUKH, CIPABOYHUKH,
0a3bl JaHHBIX ) TT0 U3YYCHHBIM pa3jaesiamMm
JUCIUTLIHBI,

- CBOICTBA pacTBOPOB, CIIOCOOBI
BBIPQKEHUS KOHIICHTPAIIH PACTBOPOB,
PacTBOPBI CUIIBHBIX U CTA0BIX
AIIEKTPOJIUTOB, BOJOPOIHBIN MMOKa3aTeb
Cpelbl, TUIPOJIU3 COJIEH,
MaJopacTBOPUMbIE COSTUHEHHUS;

- OCHOBHBIE KHHETHYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH MPOLIECCOB, PUHIUIIBI
KHHETUYCCKUX PACUCTOB;

- OCHOBBI KBaHTOBO-MEXaHNYECKON
MOJICTH aTOMa, TTIOHATHE aTOMHOM
opOuTaNy, KBaHTOBBIC YHCIIA, IPUHITUIIBI
pacmpesielieHus JJICKTPOHOB B aTOME,
CTPOEHHE MHOTOAJIEKTPOHHBIX aTOMOB.

YMETB!
- IGMOHCTPHPOBATh Oa30BbIC 3HAHUS B
00J1aCTH XUMHH, BBISBIISATH XUMHUYECKYIO
CYIIHOCTb MPO0OJIEM, BOZHUKAIOIIUX B XOJI€
npodeCCHOHATILHOM 1€ TeNbHOCTH;
MPUMEHSTH JUI UX Pa3peIIeHUs] OCHOBHBIC
3aKOHBI €CTECTBO3HAHUS, METO/IbI
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMsI, CAMOCTOSITENIBHO,
TIOTIOJTHSTH U CHCTEMAaTH3HPOBATh
nproOpeTeHHbIe 3HaHNS N0 AUCLUIUINHE,

- OCYIIECTBIISATH TIOUCK, XpaHEHHE,
00paboTKy U aHaN3 UHPOPMALIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 TaHHBIX MO
M3YyYEHHBIM pa3jiesiaM JTUCLMIIIHHBI,
MIPEACTABIISITH €€ B TpeOyeMoM dopmare ¢
UCMOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHN;

- o0ecrieuynBaTh COOIOIEHUE TPaBUII
TEXHUKN 0€30MaCHOCTH, HCITOJTb30BaTh
IIPUEMBI IEPBOI MOMOIIIN, METO/IBI
3alIUTHI B YCJIOBUSAX UYPE3BBIYAHBIX
CUTYyalun;

- obecrieunBaTh COOJIO/IEHNE
HKOJIOTUYECKOM 0e30MacHOCTH Ha
MIPOM3BOJICTBE H TUTAHUPOBATH
HKO3AIUTHBIE MEPOIIPUATHUS U
MEPOTIPUSTHSI IO SHEPTO- H
pecypcocOepeKeHNI0 Ha TPOU3BOICTBE;

- IPOBOJIUTH XUMHUYECKHH SKCIIEPUMEHT TI0
3aJJaHHOM MeToJIMKe, 00pabOTKY M aHAIIU3
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IMOJIYYCHHBIX PE3YJIbTAaTOB C
MMPUBJICYCHUCM COOTBCTCTBYIOLICTO
MAaTEMATUYCCKOTI'O aIlrapara.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumurHa OTHOCUTCS K OCHOBHOM NpodeccroHalibHOW 00pa3oBaTesibHON nporpamMe JlazepHas
U ONTHYECKas M3MepuTenbHas 3iekTpoHuka (nanee — OIIOII), nanpaBnenuss noxaroroBku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMs: BbIcliee 0Opa3oBaHue - OakalaBpuar.

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

YUPEKIACHUM.

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

MCTOJ0B

Pe3ynbpTaThl 00y4eHus, MojrydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBIOJIHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasens1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE 3aKOHBI 27 1 4 4 4 - - - - - 15 - Camocmoamenvroe usyuenue
xumun. CTpoeHune meopemuueckozo mamepuana: Visyaenue
BEILIECTBA. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
DIEeKTPOHHOE CTPOCHUE "OcHOBHBIE 3aKOHBI XUMUU. CTpoeHue
aTOMOB. BEIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Mepronnueckas [Teproanyeckas cucTeMa 3J€MEHTOB.
CHUCTEMA 3JIEMEHTOB. Xumuueckas cBA3b."
XWMHYECKast CBSI3b. Il0020mo6Ka K npaKmu4eckum 3auAmuam:
11 OCHOBHBIE 3aKOHBI 27 4 4 4 - - - - - 15 - W3zyuenne matepuana mno pasaeny "OCHOBHbIE

xumun. CTpoeHue
BEIIECTBA.
ONEKTPOHHOE CTPOECHUE
aTOMOB.
Ilepuoauueckas
CHUCTEMA DJIEMEHTOB.
XuMu4eckas CBs3b.

3aKoHBI XUMHIH. CTpOCHHE BEIIECTBA.
DIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTeMa HIEMEHTOB.
XumMmuueckast CBA3b." MOATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3AHATUAX

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHM3a1ad 110
pazneny "OcHOBHbIE 3aKOHBI XUMUU. CTpoeHue
BEILECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[lepuoauueckas cuctema 3J1€MEHTOB.
Xumudeckas cBsi3b.". CTyJeHTB HEOOX0UMO
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
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW 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 CTPOCHUE aTOMOB.
[Teproanyeckas cucteMa 3J€MEHTOB.
XumMmuueckas cBs3b." MaTepuaty.

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[4], cTp. 40-45

OOmume
3aKOHOMEPHOCTH
XUMHYECKUX
nporieccoB. OCHOBHI
XHMHAYECKOH
TePMOANHAMHUKH.
OCHOBBEI XUMHYECKOH
KUHETHKH.

27

15

IIoozomosKka K npaKkmuueckum 3auamusim:
W3yuenue maTepuana mo pasaeny "O6iue
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TEPMOJIUHAMUKH.
OCHOBBI XUMHUYECKON KHHETUKH." IMOATOTOBKA K
BEITIOJTHEHUIO 3aJaHUH Ha MIPAKTHYECKIX
3aHATHAX

Iloozomoska pacuemmnoix 3ad0anui: 3ananus

2.1

OOmume
3aKOHOMEPHOCTH
XUMHUYECKUX
nporeccoB. OCHOBBI
XUMHYECKOH
TEPMOIMHAMUKH.
OCHOBBI XUMHYECKOH
KHHETHKH.

27

15

OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4 110
pazneny "OOmire 3aKOHOMEPHOCTH XUMUYECKUX
nporeccoB. OCHOBBI XUMHUUECKON
TepMoIuHAaMUKUA. OCHOBBI XUMHUYECKOM
kuHeTHKH.". CTyIeHThI HEOOXOAUMO TOBTOPHUTH
TEOPETHUYECCKHUIA MaTepHa, pa3o0opaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapUAHTY 3aJaHUsI U CIIEIATh
BEIBOJIBI. B KadecTBe 3a1aHUS HCIIOIB3YIOTCS
CIIEYIONINE YIPAKHCHUS:

Camocmoamenvnoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIBHOTO MaTepraia o pa3aeny
"OO1me 3aKOHOMEPHOCTH XUMHUYECKHX
mporieccoB. OCHOBBI XMMUYECKO
TEPMOJUHAMUKU. OCHOBI:.I XUMHUYECKON
KHHCTUKH."




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "OOmue 3aKOHOMEPHOCTH XUMHYECKITX
nponeccoB. OCHOBBI XUMHYECKOH
TepMoauHAaMUKH. OCHOBBI XMMUYECKOH
KUHETUKW." MaTepuany.

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[4], cTp. 45-49

3 PactBOpBL 27 15
Bonoponnsriit
nokaszatesb cpensl pH.
3.1 PacTBOpEI. 27 15
Bonopoansrit

nokasaTenb cpeabl pH.

Ilodzomoeka pacuemuvlx 3a0anuil: 3a1aHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "PactBopsl. BomopoaHblil mokazarenb
cpens! pH.". CTyneHTH HE00X0IUMO TOBTOPUTH
TEOPETHUYECCKUI MaTepHa, pa3o0opaTs MPUMEPHI
pEIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIeYIONINE YIPaXXKHEHUSI:

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"PactBopsl. BomopoaHblil mokaszarens cpesibl
pH.H

Iloo2omoeka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "PacTBopbl. BogopoHbii moka3aTenb
cpensl pH." Marepuany.

H3yuenue mamepuanos numepamypHvix
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UCHOYHUKOB:
[4], cTp. 95-102

DJIEeKTPOXUMUYECKHUE
MPOLIECCHI.
Xumuyeckue
HCTOYHHKH TOKA.
Onexrponm3. Kopposus
METAJUIOB M 3aIUTa OT
KOPPO3HH.

27

15

41

DIEeKTPOXIMUIECKIE
MPOLIECCHI.
Xumuyeckue
HCTOYHHUKHU TOKA.
Onextpoinus. Kopposus
METAJUIOB M 3allUTa OT
KOPPO3HH.

27

15

Ilodz0mogKa K ayoumopHsim 3auamusam:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "DIeKTpOXUMUYECKHE TIPOIECCHI.
XUMHUYECKHE UCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3us meTamios u 3amuTa OT KOppo3uu."
Marepuay.

I10o020mo8Ka K npaKkmu4eckum 3auamusam:
Wzyuenne maTepuana mo pa3ueny
"DIIEKTPOXUMIYECKHUE MPOIECChl. X MMHYCCKIE
HCTOYHUKH TOKa. Diekrponus. Kopposus
METAaJUIOB | 3allIUTa OT KOPPO3HUH." IMOATOTOBKA
K BBITIOJTHEHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3aHATUAX

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUA MUHU3aJa4 110
pazneny "DIeKTPOXUMUYECKUE TPOIIECCHI.
XUMUYECKUE UCTOYHUKH TOKA. DJIEKTPOIIH3.
Koppo3us MeTamios u 3amuTa OT KOPpo3u.".
CryneHTHl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYECCKHIA MaTepHa, pa3o0dpaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUsI U CIIENATh
BEIBOJIBI. B KauecTBe 3a1aHUS HCIOIB3YIOTCS
CIIE/IYIOLHE YIPAKHEHNUS:

CamocmoamensHoe usyuenue
meopemuyuecko20 mamepuana: Vzydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"DIEKTPOXUMHYECKHE MPOIECChl. XMMUYIECKHE
HMCTOYHUKHU TOKa. DnekTponu3. Kopposus
METaJJIOB M 3aIlliTa OT KOPPO3uu."




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], cTp. 122-129

OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosnvie 3axonst xumuu. Cmpoenue seuecmsa. IeKmponHoe CIMpoeHUe amomos.
Ilepuoduueckas cucmema s1emennos. Xumuyeckds cesisb.

1.1. OcHoBHBIE 3aKOHBI XUMHH. CTPOEHHE BEIIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
Ilepuonnueckas cuctema 3JIEMEHTOB. XUMHUYECKas CBS3b.

KBaHTOBO-MeXaHuyeckass Mojenb aroma. J[BoWiCcTBeHHass mnpupona »diekrpoHa. IlonsaTtue
aToMHOM opOutanu. KsantoBeie uncna. I[lpuHuunbl pacnpeneneHue 3JICKTPOHOB B aTOMe.
CrtpoeHne MHOTO3/1eKTpOHHBIX aToMOB. [Ipuniun Ilaynu, npasuno XyHa, IpUHIMI HAaUMEHbILIEH
sHepruu, npaBuino KieukoBckoro. llepuogumuecknii 3akoH u  cucrema 3iemeHToB J[.U.
MenneneeBa. DHeprusi MOHU3ALKU, YHEPTUS CPOJACTBA K AJIEKTPOHY, SJIEKTPOOTPUILIATEIIHHOCTb,
aTOMHBIE paJUyChl, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE M KUCJIOTHO-OCHOBHBIE CBOWCTBA.
Xumuueckas cBiI3b. MoHHas, MeTalIndecKas, KOBaJICHTHAs CBI3b. METOJ BaJICHTHBIX CBS3CIl.
I'uOpunuzanus. I[IpocTpaHcTBeHHas CTPYKTypa MoJyieKyld. MeToa MOJIEKYJISIpHBIX OpOuteneil.
Cesa3pIBaronyie ¥ paspeixisiomue opoutaiu. OOOCHOBAaHWUE BO3MOXKHOCTH CYIIECTBOBAHHS U
MarHUTHBIX CBOMCTB MOJIEKYJ M HMOHOB C TOYKM 3PEHHSI METOJla MOJEKYISPHBIX OpOuTaseH.
MexmonekynsapHoe B3aumozeicteue. Cunbl Ban-nep-Baanbca. Bonopoanast cBssb. Tsepibie
BewiecTBa. [loHsiTue o0 30HHONW Teopuu KpuctamwioB. PeanbHble kpuctaiibel. CoeauHeHus
MIEPEMEHHOTO COCTaBA..

2. Obwue 3axoHomepHocmu xumuyeckux npoyeccos. OCcHoebl XUMuueckonu mepmoOUHAMUKY.
OcHO8bl XuMUuyeckol KUHemuKu.

2.1. O0mue 3aKOHOMEPHOCTH XMMHUYECKUX TporieccoB. OCHOBBI XUMHUUYECKOW TEPMOTUHAMUKH.
OCHOBBI XHUMUYECKOM KHHCTUKH.

OCHOBBl  XMMHUYECKOM TepMOAMHAMUKHU. [IpUHIMIBI  TEPMOAMHAMHUYECKHUX  PACUYETOB.
BHyTpeHHSIsT 9HEprus, SHTaNbIHs, OSHTpomus, HSHeprusi [nbbca. Kpurtepuum BO3MOKHOCTH
CaMOIIPOU3BOJIBHOIO TMPOTEKAHUS XMMHUYECKHUX IPOLECCOB. XUMHUYECKOE paBHOBecue. [IpuHimn
Jle-lllatrenpe. OCHOBHBIC IIOHATUS XHMHUYECKOM KHHETUKH. (OCHOBHOH 3aKOH XHMUYECKOU
KUHETUKH, BIIMSHUE KOHLEHTPALlMM HA CKOPOCTh XMMHUYECKOM pEaklUu, IOPSAOK PpEaKLUH.
Oco0eHHOCTH KMHETHKU T€TEPOTCHHBIX peakiuil. BiusHue Temmneparypsl Ha CKOPOCTb PEaKIIHiA.
VYpaBHenue Appenuyca. TeopHsi akTHBUPOBAaHHOTO KoMIliekca. OCHOBBI KaTau3a..

3. Pacmeopubl. Booopoonwiii nokazamenv cpedvl pH.

3.1. PactBopsl. Bogoponasslil nokasarens cpeasl pH.

PactBopsl. Kommuratusable cBoiicTBa pacTBOpoB. CrocoObl BBIPRKEHHUSI KOHLEHTpALUU.
PacTBOpBI CUJIBHBIX U CIIA0BIX 3JEKTPOJIMTOB. AKTHBHOCTH 3JIEKTPOJIMTOB B BOAHBIX PAacTBOpaXx.
Bonpopoansiit nokazarens cpeapl. ['uaponus coneil. ManopacTBOpUMBIE COETUHEHUS. .

4. Dnekmpoxumuieckue npoyeccobl. Xumuieckue ucmoyHuky moxa. dnekmponus. Kopposus
Memajijlos U sauiuma ont KOppos3uu.

4.1. DneKTpOXUMHUYECKHE MTPOLIECChl. XUMUYECKHE UCTOYHUKH TOKa. DieKkTponu3. Kopposus
METAJUIOB U 3allIUTa OT KOPPO3HH.

DnekTpoxuMHuueckne Tmporecchl. OrmpenenaeHne U KiIacCU(UKAIMS  DIEKTPOXUMUYECKUX
nporeccoB. CrnocoObl pacuera 3JIEKTPOIHBIX MOTEHIMANOB. 3akoHbl Dapanes. TepmonuHamuka
ANEKTPOJIHBIX MPOIECCOB. XUMUYECKNE UCTOUHUKHU TOKA. DIEKTPOJIU3..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. DneMeHTBI CTPOSHHSI MOJIEKYJI - METOJI MOJIEKYJISIPHBIX OpOuTasiel, MeTO BaJIEHTHBIX
cBs3ei. (2 gaca).;
2. 3akoH ®apagest. DnekTpoius. (2 Jaca);
3. DHepreTuka XMMHUYECKHUX IPOLECCOB. DJIEMEHTHI XUMUYECKON TEpMOJUHAMUKU. (24aca).;
4. OCHOBHBIE MMOHATHS XUMUYECKOW KMHETHKH. (2 yaca).;
5. PactBophl. ABTOnpOoTONM3 BoAbl, pH. CuibHbIE U cadble 3JEKTPOIUTHI. (2 yaca).;
6. 'maponus. MasopacTBOpuMbIe COeTUHEHHS. (2 Yaca).;
7. DnekrpoxuMuyeckue nporecchl. CriocoObl pacueTa 3JIeKTPOAHBIX TOTEHIHATIOB.
["anibBaHMYECKUI A71€MEHT. (2 Jaca).;
8. [lepnonuueckas cucrema 3neMeHToB. CtpoeHue atoma. (2 Jaca)..

3.4. TeMbl 1a00paTOPHBIX padoT
1. DneKkTpoHHas CTPYKTypa aTOMOB M OJHOATOMHBIX HOHOB (2 yaca);
2. Bonopoausiit nokasarens cpenbl pH (2 gaca);
3. Kontponbnas pabota Ne3, 3amuTa nabopatopHbsix padboT (2 daca);
4. Uzmepenue TerioBbx 3 (pekToB XuMudecKkux peakuui (2 gaca);
5. Kontponbnas pabota Ne2, 3amuTa nabopatopHbsix padbor (2 vaca);
6. Dnexrpoasuxkymas cuna (31C) n HanpskeHue rajlbBaHUUYECKHUX AJIEMEHTOB (2 yaca);
7. Kontponbnas pabota Ned, 3amura nabopatopHbsix pabort (2 vaca).

3.5 KoncyabTanuu

I'pynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnenue marepuanoB o keiicam pasnena "OcCHOBHbIE 3aKOHBI XUMHUHU. CTpoeHue
BEIIECTBA. OJEKTPOHHOE CTPOCHHWE aToMOB. llepuogmueckass CHUCTEMa DJIEMEHTOB.
XuMHuecKas CBs3b."

2. OOcyxkIeHHe MarepualioB 1o Keiicam pasznena "OOmme 3aKOHOMEPHOCTH XHUMHYECKHX
nporieccoB. OCHOBBI XUMHYECKON TepMOAMHAMUKHI. OCHOBBI XUMHUYECKON KHHETUKU."

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

4. OOcyxIeHHe MarepuajoB TI0 KeWcaMm paszena "DIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYEeCKHEe UCTOYHHUKH TOKa. DnekTponu3. Kopposus MeTannioB u 3amura oT KOppo3uu."

3.6 TemaTuka 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
JTUCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4
3HaTh:
OCHOBBI KBAaHTOBO-MEXaHUUECKOW MOJIEJIN aTOMa, IOHSATHE KounTponbnas pabota/l"anpBanndeckuit
aTOMHOM OpOuTalli, KBAaHTOBBIE YUCIa, MPUHIUIEI pactpeneneaus | M-lonk-1 + | anemeHt. Dnexrponus. Kopposus meranion
3JIEKTPOHOB B aTOME, CTPOCHHE MHOT'03JIEKTPOHHBIX aTOMOB
OCHOBHBIE KUHETUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH IPOLECCOB, KonrponsHas pabora/DnepreTuxa
MIPUHLUIIBI KHHETUYECKUX PacueTOB WT-lomea + XHMHYECKHX TPOLIECCOB. DJIEMEHThI
XUMHUYECKON TepMOoauHaMUKu. OCHOBHBIE
MOHSATUS XUMUYECKON KMHETHKHU
CBOMCTBA PacTBOPOB, CITOCOOBI BBIPAYKEHUS KOHIICHTPALIUH KonTponbras padota/PacTBopsI
PacTBOPOB, PACTBOPBI CUIIBHBIX U CIA0BIX AJIEKTPOIUTOB, WT-lomea + 3IEKTPOJUTOB. BogopoaHblii TOKa3aTelb
BOJOPOAHBIN ITOKA3ATENb CPEbL, TUAPOIU3 COJIEH,
MaJIOPACTBOPUMBIE COECTUHEHUS
MCTOYHUKU HayyHO-yueOHOU nHpopmannu (yaeOHUKH, KonTponbnas pabota/llepuoanueckas
CIPaBOYHHKH, 0a3bl JAHHBIX) TI0 U3YUYEHHBIM pa3/ieiam cucrtema 31eMeHToB. CTpoeHue aroma.
JUCIIATIINHBI WNJI-1lomnk-1 + DJIEMEHTHI CTPOEHHUS MOJIEKYII - METO]I
MOJIEKYJISIPHBIX OpOUTalNeil, MeTO/1 BaICHTHBIX
CBsI3eM
XapAKTEPUCTUKN OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX CHCTEM, KonTponbnas padbora/I"anpBaHndecKuit
CHOCOOBI pacyeTa AMEeKTPOJAHBIX MOTEHIIMATIOB, KIACCU(PUKAIIUIO WT-Lormr + | DTIEMEHT. Onexrponuns. Kopposus meramios
INEKTPOXUMHUYECKUX CHCTEM, UX MPAKTUYECKOE UCIOJIb30BaHUE,
3akoHbl Papajes, XMMUYECKHE HCTOUHUKH TOKA, DJIEKTPOJIN3
MEepUOINYECKUI 3aKOH U cuctemy siiemeHToB [[.1. Menneneena, Kontponbnas padota/lleproanyeckas
UX CBSA3b C DJIEKTPOHHOM CTPYKTYPOH aTOMOB, IIEPUOANYECKOE cucrtema 31eMeHToB. CTpoeHue aroma.
W3MEHEHUE CBOMCTB aTOMOB AJIEMEHTOB M UX COEAMHEHUI N -lonk-1 + DJIEMEHTHI CTPOCHUSI MOJIEKYJT - METOJ
MOJIEKYJISIPHBIX OpOUTaliel, METO/ BaJIECHTHBIX
CBsI3eM
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OCHOBBI TEXHHUKH 0€30IMaCHOCTH U IMpaBujia IIPOBCACHUS

Kontposbnas padota/l"anbBaHMYEeCKUI

HKCHEPUMEHTA B XUMUUECKOH JabopaTopun W/1-lomcs anieMeHT. Dnektponn3. Kopposust MeTamion
TUIIBI XUMUYECKOM CBA3H, METO/I MOJIEKYJISIPHBIX OpOuTaei, KonrtponsHas pabora/OHepreTuxa

METOJ BaJICHTHBIX CBSI3€H, TBEp/IbIC BEIIECCTBA, IOHATHE O 30HHON W-lomcr XHMHECKUX MPOLECCOB. DeMeHTHI
TEOPHUH KPUCTAJUIOB, PEAJIbHbIE KPUCTAILIBI, COETUHEHUS XUMUYECKOH TepMOAUMHAMUKU. OCHOBHBbIE
NIEPEMEHHOT'O COCTaBA MOHATHUS XUMHUECKOW KHHETHKH

OCHOBBI XUMUYECKOM TEPMOIMHAMUKH, IPUHIUIIBI KonrponbHas padora/I"aapBaHHYECKH
TEPMOIMHAMHUYECKUX PACYETOB, KPUTEPUH BO3ZMOKHOCTH Wl-lomer arIeMeHT. DnekTpoin3. Kopposus MeTamion
CaMOIPOM3BOJILHOI'O MPOTEKAHUS XUMUUECKUX MTPOLIECCOB,

XHUMHAYECKOE paBHOBECHE

YMersb:

IPOBOJIUTh XMMUUYECKHI SKCIEPUMEHT IO 33JJaHHOM METOJIHKE, Konrponsnas padora/I'aapBaHHYECKHI
00paboTKy M aHAJIN3 MMOTYYCHHBIX PE3YJIbTATOB C MMPUBJICUYCHUEM N-lomx-1 aneMeHT. DnekTpoius. Kopposus meramion
COOTBETCTBYIOLIIET0 MaTEMAaTHYECKOI'0 anmnapara

obecrieunBaTh COOIIOICHUE YKOJIOTHIECKON O€30MacHOCTH Ha KonrponsHas pabora/DHepreTuka
IIPOM3BOJICTBE U IUIAHUPOBATh HKO3AILUTHBIE MEPOIIPUATHUS U W-lomca XUMHECKUX POLECCOB. O1eMeHThI
MEPOTIPUSATHSI IT0 SHEPTO- U PECYPCOCOSPEKEHUIO HA XUMUYECKOH TepMoarnHaMUKU. OCHOBHEIE
IIPOU3BOJICTBE MOHATHUS] XUMHUYECKOW KHHETHKH
oOecrnieunBaTh COOIOICHUE MPAaBUI TEXHUKU O€30M1aCHOCTH, KonTponbhas padota/PacTBopsl
MCIOJIb30BATh MPUEMBI IIEPBON TOMOIIU, METO/IbI 3AIIUTHI B N/I-1onk ANIEKTPOIUTOB. BoopoaHblii oka3arenb
YCJIOBUSIX YpPE3BbIYANHBIX CUTYallul

OCYILIECTBIATH MOUCK, XpaHEHHE, 00pabOTKy U aHaIH3 Konrtpomnsnas pabora/PacTBopbl
nH(}OpPMaLIUU U3 PA3IUYHBIX HICTOYHUKOB U 0a3 JAHHBIX 110 AJIEKTPOJIUTOB. BOAOpOAHBIN ITOKa3aTeNb
M3YyUYEHHBIM pa3jiesiaM JTUCIMIIMHBI, IPEICTABIATh €€ B N-lomnk-1

TpedyemMoM (hopmaTe C UCTIOIb30BaHUEM UH(OPMAITMOHHBIX,

KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH

JIEMOHCTPHUPOBATh 0a30BbIe 3HAHUS B 00JIACTU XUMHUH, BBISIBIISIT KonTponbhas padota/I"anpBanndeckuit
XUMHYECKYIO CYIIHOCTb TPOOJIEM, BO3HUKAIOIINX B XOI€ arieMeHT. DnekTpoian3. Kopposus MeTamion
npoheCCHOHATLHON NeATETFHOCTH; IIPUMEHSTH JIJISl HX

pas3pelIeHns OCHOBHbIE 3aKOHBI €CTECTBO3HAHMS, METO/IbI N-lomk-1

TEOPETUYCCKOTO U OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA,
CaMOCTOATCIIBHO, IOIOJIHATE U CUCTCMATH3UPOBATH
HpI/IO6peTeHHI-Je 3HaHHUA 110 JUCHHUIIIINHE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. Ilepuoanueckas cucrteMa 31eMeHTOB. CTpOeHHE aTroMa. DJIEMEHThI CTPOCHUSI MOJIEKYJI -
METO]T MOJIEKYJIIPHBIX OpOHTaseii, MeTo 1 BalleHTHBIX cBsi3ell (KonTponbpHas paboTa)
3. PactBopsl anekrposntoB. Bogopoansiii moka3arens (KonTponsHas padota)
4. DHepreTuka XMMUYECKUX MPOILECCOB. DIEMEHThI XUMHUECKOU TepMoaAuHaAMUKHU. OCHOBHbBIE
NOHATUS XuMU4eckoi kunetuku (KonrponbsHas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO ANUCHHUILINHE
Oxzamen (Cemecmp Nel)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIE U 3JIeKTPOHHbIE U3IAHUA:

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. {., Smrynos H. A.- "OGmas xumust. Teopus u 3amaun”, (5-e uzf.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O6u1ast xumus : ydeOHUK 7151 By30B 110 TEXHUUECKUM HampasieHusm / H. B.
Koposun. — 14-e u3z. nepepad. — M. : Axkagemus, 2013. — 496 c. — (Briciee npogeccroHanbHOe
oOpa3oBanue. bakanaspuar). — 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. CrienuanbHas
muteparypa). — ISBN 978-5-8114-1736-0.;

4. Koposun, H. B. JIaGopatopHble pabOThl 10 XMMHUH : ydeOHOE MOCOOHe I TEXHUUECKUX
HanpaslieHu# u crienuanbHocTeil By30B / H. B. Koposun, 9. . Munrynuna, H. I'. PepkoBa. — 4-e
u31., nepepad. — M. : Beicmas mkona, 2007. — 256 ¢. — ISBN 978-5-06-004160-6.;

5. KopoBun, H. B. O6mas xumus. Jlaboparopuslit npaktukyM : yuebnoe nocodue / H. B. Koposus,
B. K. Kawmsbimosa, 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(h)UCHBIX IPOrpam;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
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4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).

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

CIIPpaBOYHbIC CUCTEMBbI:

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

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

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

5. ba3za gaunbix Scopus - http://www.scopus.com
6. ’Kypnaax 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/Aa U COUMATBbHOM 321U THI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3putust P@ -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, Ocnamenne
HauMCHOBaHHue
Y4eOHble ayAUTOPHH IS XK-120, cepBep, KOHAULIMOHED
MIPOBEACHUS JICKIIMOHHBIX MarmuHHBIH 321
3aHATUN U TEKYILETO NBI{
KOHTPOJIA b-300, Yuebnas rapTa, mapra co CKaMbeid, pabouee MecTo
ayIUTOpUs COTPYAHHUKA, CTOJI, CTYJI, TPUOYHA, 10CKa

MeJoBast, KOJIOHKH 3BYKOBbIE, MUKPO(OH,
MYITbTUMEAUUHBIN POEKTOP, SKpaH, yueOHO-
HATIAOHOE TToco0me

VYyeOHble ayAUTOPUH IS

A-413/11, YueOHas

pabouee MECTO COTPYIHUKA, CTOJI

MIPOBEJICHUS aynuTtopus Kad. npenojaBaTens, CTyl, mKkad, mxad ans
MIPAKTUYECKUX 3aHATUH, "Xud29" XPaHEHUs UHBEHTAps, CTOJI IUCbMEHHBIN,
KP u KII JIOCKa MeJIoBasi, 1abopaTOPHBINA CTEH,
KOMITbIOTEP NEPCOHAIILHBIN, IPUHTED,
MHBEHTapb Y4eOHBIN
VYyeOHble ayIUTOPUH IS A-413/2, CTOJI IIperoiaBaTens, CTyJ, mKad A
[IPOBEICHUS JlaGoparopus kad. XpaHEHUsl HHBEHTAapsl, J0CKa MeJoBasl,
71a00paTOPHBIX 3aHATHHA "Xud29" 000pyI0BaHuUE JUIs SKCIIEPEMEHTOB, Y4eOHO-

HaTIAIHOE Tocooue

VYyeOHble ayIUTOPHH IS

B-305, Yuebuas

ImapTa co CKaMLCﬁ, CTYyJI, JOCKa MCJIOBas,

MPOBEICHUS ayIuTOpHUs MYJIbTUMEIUNHBINA TPOEKTOP, KOHIUIIMOHED
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYII, CTOJI TUCHbMEHHBIN,
CaMOCTOSATEIILHON PabOThI JlexkmonHas BEIIAJIKA JUISl OJICK/Ibl, KOMIIBIOTEPHAS CETh C
ayIUTOpHUSs BBIXOZOM B IHTEPHET, KOMIIBIOTED

IIEPCOHAJIbHBIN, TPUHTEP, KOHIUIIHOHED

ITomentenus miis

A-413/7, Kabunet

Kpecyo pabouee, paboyee MECTO COTPYAHHKA,
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KOHCYJIbTUPOBaHUS COTPYIHUKOB Kad. | cToi, cTyin, mkad, mkad a1 JT0KyMEHTOB, CTOJ
"Xud29" [IACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOAOM
B lHTEpHET, KOMIbIOTEP NEPCOHANIBHBIH,
IPUHTEP, KOHJIUIIUOHEP
[Nomewmenus mst A-413/9, pabouee MeCTO COTPYIHHUKA, CTOJI, CTOJ
XpaHeHHus 000pyJOBaHUS Meroanueckuit MUCHMEHHBINA, HA0OP MHCTPYMEHTOB JIJIst
1 y4eOHOTO UHBEHTAps KaOuHeT Kad. PO HITAKTHIECKOTO 00CTyKUBaHUS
"Xu29" 000pyI0BaHUs, UHBEHTAPh YYCOHBIH

17




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

[Tepuoanueckas cuctema 31eMeHTOB. CTpoeHHe aToMa. JJIEMEHThI CTPOCHUS MOJIEKYJ - METO]T
MOJICKYJISIPHBIX OpOuTasneil, MeTo BajleHTHBIX cBs3eil (KoHTponbHas pabora)

DHepreTuka XMMHUYECKHUX MPOIECCOB. DJIEMEHThI XUMUYECKOM TepMoguHaMUKu. OCHOBHBIE
noHsTHs XuMuieckor kunetuku (Kontposbaas paboTa)

PactBops! anexTponuto. Bonopoausiit mokazatens (Kontponbnas padoTa)

["anbBanmveckuii anemeHT. DnekTpoius. Kopposus meramios (KontponbHas paborta)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
OcHoBHbIE 3aKOHBI XUMUHU. CTPOCHHE BEILIECTBA.
1 DJeKTpOHHOE cTpoeHue aToMoB. Ilepuoauueckas cucrema
AJIEMEHTOB. XMMHUYECKas CBA3b.
OcHoBHBbIE 3aKOHBI XUMUH. CTpOEHHE BEIIECTBA.
11 DneKTpoHHOE cTpoeHue aToMoB. [lepuonuyeckas cucrema +
DJIEMEHTOB. XMMUYECKAsl CBSA3b.
OO611re 3aKOHOMEPHOCTH XUMHUECKUX Mpo1ieccoB. OCHOBBI
2 XUMHUYECKON TepMOAMHAMUKU. OCHOBBI XUMUYECKOM
KHHETHKH.
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MpolieccoB. OCHOBBI
2.1 XUMHUYECKON TepMOJAUHAMUKH. OCHOBBI XMMHUYECKOMN +
KUHETHKH.
3 PactBopsl. BonopoaHsiil nokasareins cpeast pH.
3.1 PactBopsl. Bonopoansiil nokasareins cpeast pH. +
DNEKTPOXUMHUYECKHE MTPOLECCHl. XUMUYECKHE HCTOUHUKH
4 TOKa. DneKkTpoaun3. Koppo3us MeTajuioB U 3a1ura OT
KOPpO3UH.
DNEKTPOXUMHUYECKHE MTPOLECChl. XMMHUUECKHE HCTOUHUKU
4.1 ToKa. DnekTposn3. Koppo3us MeTannos u 3amura ot +
KOPpO3UH.

Bec KM, %: | 25 25 25 | 25
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