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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM NPOrpaMMbl: ABTOHOMHbIE JHEPreTHYecKHe CHCTEMbI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.0.11
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemectp - 7;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 252 yaca

TUIAHY:
Jlekuuu 1 cemectp - 48 yaca;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 32 yaca;
JlaGopaTopHble padoThI 1 cemectp - 32 yaca;
KoncyabTanum 1 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 1 cemectp - 137,5 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 - 0,50 yaca;

MockBa 2026



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Yaopuc E.A.
HpeHOI[aBaTeJ]B WaenTudmKaTop R4a930c6be-UdrisYY-c8e45d71 EH yﬂpI/IC
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o il Brageney JNlaHckas U.A.
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ WaenTadukatop R3db6324d-Lanskyall-6/410db3 N.N. Jlanckas

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Kynewos H.B.

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




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[ U HAMMECHOBaHUE KOI{ U HAMMEHOBaHUE 3an.11almp03aﬂnble pe3yJabTaThl oﬁyqemm
KOMIICTEHIIHH HHIMKATOPa J0CTUKEHHUS
KOMIIETCHIIUHN

OIIK-3 CnocobeH U1-7onk-3 JleMoHCTpUpYyET 3HATh:
MIPUMEHSTh MMOHUMaHHE XUMHYECKUX - HCTOYHHKH HAYYHO-y4IeOHOI
COOTBETCTBYIOIMI (PU3HKO- | TIPOIIECCOB nHpopmanuy (yueOHUKH, CTIPABOYHUKH,
MaTeMaTUYECKUH anmnapar, 0a3bl JaHHBIX) [0 U3YIEHHBIM pa3/esam
METOAbI aHAJIN3a U JHCUNIINHEL;
MOJIETTUPOBAHHS, - KJTacCU(UKAIINIO U CBONCTBA
TEOPETHIECKOTO U XAUMHYECKHX JIEMEHTOB U X COCIUHCHUH,
9KCIIEPUMEHTAIBLHOTO B3aUMOCBSI3b CTPOCHHUS U CBOWCTB
WCCJICIOBAHUS TIPH BCIIIECTB;;
peleHnu - OCHOBBI TEXHUKH 0€30ITaCHOCTH 1
poeCCHOHANBHBIX 3a1a4 MpaBuJjIa IPOBEICHUS SKCIEPUMEHTA B

XUMUYECKOH 1abopaTopuu.;

- OCHOBHbBIE 3aKOHOMEPHOCTH IPOLIECCOB
KOPPO3HH METAJUIOB U 3aIIUTHI
KOHCTPYKLIMOHHBIX MaT€pPHUaIoOB OT
KOPPO3HH;;

- OCHOBHBIE KHHETUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH TIPOIIECCOB, TPUHITUTIBI
KUHETHUYECKUX PACUETOB;;

- 001111e 32aKOHOMEPHOCTH XUMHUYECKUX
SIBJICHU U MPOLIECCOB, OCHOBBI
XUMHYECKON TEPMOJMHAMUKH, TIPUHITHITHI
TEPMOJIMHAMHUYECKUX PACUETOB;;

- CBOWCTBA pacTBOPOB U UX OCHOBHBIE
XapaKTePUCTUKH, METObI ONPEACTICHUS U
OIICHKH ITHUX XapaKTEPUCTHK;;

- OCHOBHBIE 3aKOHbI U 3aKOHOMEPHOCTHU
o011eil XUMUU U METO/1bI 00pabOTKHU
HKCHEPUMEHTAIbHBIX JIaHHBIX;;




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- OCHOBHBIC XapaKTCPUCTUKHU
OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/II-O
SJICKTPOXUMHYCCKUX CUCTCM, UX
IMPAKTUYCCKOC HUCITIOJIB30BAHUC,.

YMETb:
- obecrieuynBaTh COOTIOICHUE TTPABHIT
TEXHHUKH 0€30I1aCHOCTH, HCIOIb30BaTh
NPUEMBI IEPBO MOMOIIIN, METOIBI
3aIIUTHI B YCJIOBUSAX YPE3BBIYANHBIX
CUTYaLIHIi;;

- OCYIIECTBIISATH IOUCK, XPaHCHNUE,
00paboTKy 1 aHaTN3 UHPOPMAITUH U3
Pa3IUYHBIX UCTOYHUKOB M 0a3 JaHHBIX IO
M3YyYEHHBIM pa3ziesiaM TUCIHILIHHEI,
IPE/ICTaBIATh e B TpeOyeMoM opmaTte ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI;;

- IGMOHCTPHPOBATh Oa30BbIC 3HAHUS B
00JIaCTH XUMHH, BBISBIISATH XHUMUYECKYIO
CYIIHOCTb IPOOJIEM, BO3HUKAIOIINX B XOJI€
npodeccCHOHaIbHOM AEATETbHOCTH;
MPUMEHSTH JUI UX Pa3peIIeHUs] OCHOBHBIC
3aKOHBI €CTECTBO3HAHUS, METO/IbI
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMsI, CAMOCTOSITENIBHO,
TIOTIOJTHSTh ¥ CUCTEMAaTH3UPOBATh
nproOpeTeHHbIe 3HaHUS 10 AUCLUIUINHE;;
- IPOBOJIUTH XUMHUYECKHH SKCIEPUMEHT TI0
3aJJaHHOM MeTo/IiKe, 00pabOTKY M aHAIIU3
MOJTyYEHHBIX PE3YJIbTaTOB C
MPUBJICUEHUEM COOTBETCTBYIOILETO
MaTeMaTHYECKOTO armnapara;;

- oOecrieuynBaTh COOIOIEHUE
HKOJIOTUYECKOH Oe30MacHOCTH Ha
IIPOM3BOJICTBE U IUIAHUPOBATh
HKO3AIIUTHBIE MEPOTIPUSATHS H
MEPONPUATHS [0 SHEPTO- U
pecypcocOepekeHHIO Ha TPOU3BOJICTBE. .

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe
ABTOHOMHBIE »Hepreruueckue cuctembl (nanee — OIIOIl), nanpaBnenus mnoaroroBku 13.03.01
TenosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BbICIIee o0Opa3oBaHue - OaKanaBpuar.

TpeGOBaHI/IH K BXOJIHBIM 3HAHUAM U YMCHUAM:




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

- yMeTh Jlenars pacueTsl XUMUYECKHX U (PU3MYECKHUX MPOLIECCOB C MPUMEHEHUEM MAaTeMAaTHIECKUX
METO/10B

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH AUCIUILTNHBI, HEOOXOAMMBI TIPU BHITIOTHCHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCHIUTUTAHBL/ (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 61 1 10 8 10 - - - - - 33 - Camocmoamensnoe uzyuenue
xumun. CTpoeHune meopemuueckozo mamepuana: Visyaenue
BEILIECTBA. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
DIEeKTPOHHOE CTPOCHUE "OcHOBHBIE 3aKOHBI XUMUHU. CTpoeHHE
aTOMOB. BEIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Mepronnueckas [Teproanyeckas cucTeMa 3J€MEHTOB.
CHUCTEMA 3JIEMEHTOB. Xumuueckas cBA3b."
XuMH4ecKas CBsI3b. Ilo020moeKa K npaKmuyecKuUM 3auamusam:
11 OCHOBHBIE 3aKOHBI 61 10 8 10 - - - - - 33 - 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.
XuMmu4eckas CBs3b." MOArOTOBKA K
BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
3AHATUAX

IIoozomoeKa K ayOumopHbim 3aHAMUAM.
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1iist
BEITIOJTHEHUS 3aJaHU TI0 JIAO0OpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4u BBHITIOJHEHUS JTA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "OcHOBHBIE 3aKOHBI XUMHUH. CTpoeHHe
BEIIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
Iepromudeckas cUCTEMa JIEMEHTOB.
XuMudeckas CBsI3b." MaTepuaiy.




Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHHU3a1a4 110
pazneny "OcHOBHBIE 3aKOHBI XuMuu. CTpoeHHe
BeIIeCTBa. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTEMa AIEMEHTOB.
Xumuaeckas cBs3b.". CTyAeHTH HEOOXOIMMO
MTOBTOPUTH TEOPETHICCKII MaTepHal,
pa3o0paTs mpUMEpHI PEIICHNS aHATOTUIHBIX
3a7ad. MPOBECTH PACUETHI IT0 BaAPHAHTY 3aTaHUs
U CJeNaTh BLIBOAEL. B KauecTBe 3agaHus
HCTIONB3YIOTCS CICIYIONIUE YIPAKHCHUS:
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], cTp. 6-126
[2], cTp. 10-101
[3], ctp.7-76, 85-89
[4], cTp.6-122

Oo6mme
3aKOHOMEPHOCTH
XUMHYECKUX
nporieccoB. OCHOBEI
XUMHYECKOH
TEPMOIMHAMUKH.
OCHOBBI XUMHYECKOMN
KUHETHUKU.

63

18

10

27

2.1

OOmume
3aKOHOMEPHOCTH
XAMHAYECKUX
nporieccoB. OCHOBEHI
XHUMHAYECKOH
TEPMOAUHAMHUKH.
OCHOBBI XUMHYECKOH
KWHETHKH.

63

18

10

27

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHNS MIUHU3aa4 110
paszgeny "OOmue 3aKOHOMEPHOCTH XUMHUIECKHAX
npoueccoB. OCHOBBI XUMUUYECKON
TepMoauHAaMUKUA. OCHOBBI XUMHUYECKOM
kuHEeTUKH.". CTYJIeHTBl HEOOXOMMO TOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNsT aHATOTHYHBIX 3a]1a4. TPOBECTH
pacyeThl Mo BapHaHTy 33/I1aHUS U C/IeNaTh
BBIBOJIBI. B KauecTBe 3ajaHUS HCTIONB3YOTCS
CIIEIYIOMINE YIIPaKHCHHUS:

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"OO0mmye 3aKOHOMEPHOCTH XUMHUYECKHUX
nporeccoB. OCHOBBI XUMUUECKON
TepMoauHAaMUKA. OCHOBBI XUMUYECKOM
KAHETHKH."

Iloozomoeka K npaKmuyecKum 3aHAmuIm:
N3ydenne matepuana no pazaeny "Oomue
3aKOHOMEPHOCTH XUMHUYECKHX ITPOIIECCOB.
OCHOBBI XUMHUECKOH TEPMOJTMHAMUKH.

7




OCHOBBI XUMHUYECKON KHHETHKH." MOJTOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHUIX

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[auy BBITIOJTHEHUS 1TaO0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pazneine "OO0Iue 3aKOHOMEPHOCTH XUMHYECKUX
nporieccoB. OCHOBBI XUMUUECKON
TepMoIuHAaMUKU. OCHOBBI XUMUYECKOM
KUHETUKH." MaTepuany.

H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:

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

3 PacTBOpEI. 35 15
Bonopoansrit
rokaszaresb cpenbl pH.
3.1 PactBopsI. 35 15
Bopopoansiit

nokasareib cpenbsl pH.

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHU3a1a4 110
pasneny "PactBopsl. BomopoaHblil mokazarens
cpenbl pH.". CTyneHTsl HEOOXO0AUMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNsT aHATOTHYHBIX 3a]1a4. TPOBECTH
pacyeThl Mo BapHaHTy 33/I1aHUS U C/IeNaTh
BBIBOJIBI. B KauecTBe 3ajaHUS HCTIONB3YOTCS
CIIEIYIOMINE YIIPaKHCHHUS:

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"PactBopbl. BoiopoaHblil mokaszarens cpessl
pH."

Ilooz0moexa K ayoumopHbLyM 3aHAMUAM:
[TpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 33/IaHHH 10 TabopaTopHOH paboTte
HE0OX0IMMO MIPEABAPUTEHHO U3YUHUTh TEMY U
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3aJ1aud BBITIOJHEHUS JTA00PaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "PactBopbl. BomopomHbIil moka3aTens
cpens! pH." maTepuany.
H3yuenue mamepuanos 1umepamypuoix
UCHOYHUKOB:

[1], cTp. 272-335

[2], cTp.184-226

[3], ctp.190-217

[4], c1p.272 -334

DNEKTPOXUMHUUECKHE
MPOLIECCHI.
Xumuueckue
HCTOYHHKHU TOKA.
Onextpoinus. Kopposus
METaJUIOB | 3aIllUTa OT
KOPPO3HH.

57

12

29

4.1

DIEeKTPOXIMUICCKIE
TIPOIIECCHI.
XuMudeckne
HCTOYHHKHU TOKA.
Onextponus. Kopposus
METAaJUIOB M 3aIllUTa OT
KOPPO3HUH.

57

12

29

Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK K€ U3Y4YUTH BOIIPOCHI BAPpUAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
pazzene "DAeKTPOXUMHUYECKUE TPOLECCHI.
XUMHYECKHE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3zus meTanos u 3amuTa oT KOppo3uu."
Marepuay.

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3a1a4d 110
pazneny "DIeKTpOXUMUYECKUE TPOIIECCHI.
XUMHUYECKNE NCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3zus MeTaisos u 3amuTa OT KOppo3uu.".
CryneHTsl He0OXOMMO HOBTOPHTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEI
peLICHUs aHAJIOTUYHBIX 33/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIEJaTh
BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEIYIOLIHE YIPAXKHEHNUS:

Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"DIEeKTPOXUMHYIECKHIE MPOIECChl. XMMHYIECKHE
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HCTOYHMKH TOKa. DiekTpoiu3. Kopposus
METaJJIOB U 3aluTa OT KOppo3uu."
I1o020mo6Ka K npaKkmu4eckum 3auamuam:
W3ydeHne maTepuana 1o paszieiy
"DIEKTPOXUMHUIECCKHE MPOIECCHl. XUMUIESCKHE
HCTOYHUKH TOKa. DiexTponus. Kopposus
METaJUIOB M 3alIUTa OT KOPPO3UH." IOArOTOBKA
K BBIITOJIHCHHIO 3aJaHUH Ha MPaKTHYECKUX
3aHATHAX

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], cTp. 336-467
[2], cTp.227-298

[3], cTp.258-293, 300-320
[4], cTp.336-467

OKk3aMeH 36.00 - - - 0.50 - 33.50
Bcero 3a cemecTp 252.00 48 32 32 0.50 104 33.50
Hroro 3a cemecTp 252.00 48 32 32 2 - 0.50 137.50

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa
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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.

Brenenue. [Ipeamer xumuu. OCHOBHbBIE 3aKOHBI XMMUU. XUMHUYECKUN SKBUBAJICHT BEILIECTBA.
MousipHast Macca SKBUBAJICHTa BELIECTBA. 3aKOH 3KBUBAJIEHTOB. OCHOBHBIE MOJIOKEHHSI KBAHTOBOU
MOJICTIM CTpOCHHsI aroMma. J[BoWCTBEHHas MpHpoja IIeKTpoHA. ATOMHBIe opOuTanu. KBaHTOBBIE
yucna. CTpoeHue MHOTOIIEKTPOHHBIX aroMmoB. [IpuHIUNBI GOpMUPOBAHUS IIEKTPOHHOU
CcTpyKTyphel aromoB. Ilepmomuueckas cucrema snemeHtoB J[.M. MenzaeneeBa M 3JIEKTpOHHAA
cTpykTypa atomoB. CoBpemeHHas (GOpMyIUpOBKa NEpPUOAMYECKOTo 3akoHa. [lepuoaunueckoe
U3MECHEHUE CBOMCTB 3JIEMEHTOB M MX COCIWHEHUW: 3HEPrus HMOHU3ALMM, DHEPrus CpOACTBA K
3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTb, ATOMHBIE PaJUyChl, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U
KUCJIOTHO-OCHOBHBIE CBOMCTBA. IIpupona xumuueckod cBsA3u. KoBaneHTHas, HOHHAs U
MeTaJlJIM4ecKasi CBs3b, UX XapaKTEepUCTUKU U cBoiicTBa. Meton BaneHTHbIX cBszeir (BC).
MexaHu3mbl 00pa3oBaHusl KOBAICHTHOU cBsi3U. [IpocTpaHCcTBEHHAs! CTPYKTYpa MOJICKYJI 110 METOY
BC. T'ubpuamzamusi atoMHbix opOutaneid. IllomspHocTs Monekyn. MeToq MOJEKYISIpHBIX
opbutaneii. [lopsanok cBsi3u. MaruutHbele cBoiicTBa Moiekyn. llpupona xumuueckoi cBsi3U B
KOMILUIEKCHBIX coequHeHusAX. CTpyKTypa KOMIUIEKCHBIX COEIMHEHMU. B3aumonpeicTBusi mexmy
MOJIEKYyJIaMH. XMMHYECKas CBA3b B TBEPABIX TENAX..

2. Obwue 3axoHomepHocmu xumuyeckux npoyeccos. OCcHoebl XuMuueckou mepmoOUHAMUKY.
OcHO8bl XUMUYeckol KUHemuKu.

2.1. O0mye 3aKOHOMEPHOCTH XUMUYECKUX IporieccoB. OCHOBBI XUMUYECKONH TEPMOJAMHAMUKH.
OCHOBBI XMMHUYECKON KUHETHKHU.

OHepreTuka XUMHUYECKMX ImpoueccoB. (OCHOBHBIE TIOHATHUS M 3aKOHBl XUMHUYECKOU
TEPMOJUHAMHUKHU. OHTAJIBIUS CUCTEMbl U €€ WU3MEHEHHUs. DHTAJIbIIMU OOpa30BaHUS U CTOpaHUS
BenlecTB. TepMoxumuueckue ypaBHeHMs. CTaHIApTHOE COCTOSHUE BEIIECTB. OHTAJbIIUA
xuMu4yeckux peaknuil. 3akoH ['ecca. VYpasHenue Kupxrodda. Tepmoxumuueckue pacyeThl.
OHTponUs XUMHUYECKHX mpoueccoB. CTaHIapTHas SHTPOINUS BELIECTB. 3aBUCUMOCTb JHTPOINU
peakuuu OT TemMrepaTyphl. 3aKOH TEPMOJAUHAMUKH JJIS1 U30JIMPOBAHHBIX CUCTEM. DHTAJIBIUNHHBIA U
SHTPONUIHBIN (akTOpbl B M300apHO-U30TEPMUUECKUX TMpoueccax. Heprus ['mb6ca u sHeprus
['enpMrosibia XuMU4eCKUX peakiuil. OmnpeneneHue yciaoBUil caMONPOU3BOIBHOTO MPOTEKAHUS U
rIyOMHBl MNPOTEKaHMs XMMHUYECKMX THpolueccoB. OHepruss [mbcca oOpa3oBaHMs BELIECTB.
TepMmoanHamuueckue pacué€rTsl. YpaBHeHHe u3oTepMbl BanT-I'opda. Xumuueckoe paBHOBecHE.
KoncranTa paBHOBecus. BiusiHue temnepaTypbl Ha KOHCTaHTY paBHOBECHs. YpaBHEHHE M300apbl
Bant-I'opda. Pacuer paBHOBECHBIX KOHIEHTpaluil pearupyromux Beniect. [lpunnun Jle
[Iatenbe-bpayna. Xumuueckoe paBHOBECHE B IE€TEPOT€HHBIX cucTeMax. OCHOBHBIE IOHATHS U
3aKOHBl XMMHYECKOW KMHETHMKH. CKOPOCTh XMMHYECKHMX peakluuil. BnusHue KOHLEHTpauuu Ha
CKOpOCTb  mpouecca. KuHeTnueckoe ypaBHEHHME XHMMHUYeCKOM peakuuu. Ilopsamox u
MOJICKYJIApHOCTh peakiuu. Peakmuu 0, 1, 2 m n — mnopsakoB. OcCOOCHHOCTH KHHETHUKH
reTeporeHHbIX peakuuii. BnusHue Temmeparypsl Ha ckopocTh peakiuid. [IpaBuno Bant-I'odda.
VYpaBHeHne AppeHunyca. DHeprus akTuBanuu. Mexanu3Mbl peaknnid. CroxkHble peaknud. [lenmHbie
peakuuu. Katann3aropbl 1 KaTaTMTHYECKHUE TPOLIECCHI. | OMOTre€HHBIN U T€TEPOreHHbIN KaTaln3..

3. Pacmeopul. Booopoonwiii nokazamenv cpedvl pH.

3.1. PactBopsl. Bogoponnslil nokasarens cpeasl pH.
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OO0mue TMOHATHS O JMUCIEPCHBIX CHUCTEeMaxXx M pacTtBopax. KonmeHnrtpamwms. PacTBOpuMOCTb.
OO6mue cBoiicTBa pacTBOPOB. TepMoaMHAMUKA TTPOIIECCOB PACTBOPEHUS. XUMHUUECKHE PAaBHOBECHS
B pacTtBopax. PacTBOpBI 3JEKTPOJUTOB, CJIa0ble W CWJIBHBIE DJIEKTPOIUTHL. AKTUBHOCTD.
Bonopoansiii mokazarens cpeasl pH. I'maponus coneit. Pacuer pH pacTBopoB rvapoIu3yrONmxcs
coneii. ManopacTBOpuMBIE INEKTpONHTHL. [Ipow3BeneHre pacTBOPUMOCTU. AACOpPOLIMOHHOE
paBHOBecue. PaBHOBecHe B pacTBOpax KOMILUIEKCHBIX COCIMHEHUH. .

4. 3JZ€KH1DOXMMM1{€CKM€ npoyeccol. Xumuyeckue ucmoyHuKy moxa. 3JZ€KWZDO]ZM3. Kopposzus
Memaiilos U sauiuma ont KOppo3uu.

4.1. DeKTpOXUMHUYECKHE MTPOLIECChl. XUMUYECKUE UCTOYHUKH TOKa. DiekTponu3. Kopposus
METAJUIOB U 3alUTa OT KOPPO3UHU.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE M JJIEKTPOXMMHUYECKHE Ipouecchl. 3akoHbl dapajnes.
TepMoauHAMUKa 3JIEKTPOXUMHUYECKUX MTPOLECCOB. DIIEKTPOAHbIE TOTEHIIUAIIBI U THUIIBI AJIEKTPOIOB.
Bonoponnas 1mikama noTeHUMaNoB. [anbBaHWMUYECKHE DJIEMEHTBL. OJEKTPOJABIDKYILAs CHIIA
JJeMeHTa. XUMHMYECKHE MCTOYHUKU TOKA. KuneTnka 3JI€KTPOXUMHUYECKUX IPOLECCOB.
KoHueHTpanmoHHass © 3JEKTpOXUMHUYECKas moisipu3anus. YpaBHenue Tadens. CrocoObl
CHW)KECHHS TOJSIpU3AaLMU. OneKTpoiu3. llocinenoBaTenbHOCTh 3IIEKTPOJHBIX IIPOLECCOB  IIPU
annektposnze. IlpakThueckoe NpUMEHEHHE 3JIEKTPOiau3a. XHUMHUYECKas M AJIEKTPOXUMHUYECKas
Koppo3us MertamioB. Kiaccudukanus KOppo3MOHHBIX ImporeccoB. CKOpPOCTb M MEXaHU3M
KOPPO3UMOHHBIX ITporeccoB. OCHOBHBbIE METOABI 3aLIMTHl METAUIOB OT KOppo3uu. JlermpoBaHue
METAJJIOB.  3alUTHBIE  IOKpPHITHA.  MeTalumueckue W HEMETaUNIMYECKUE  IOKPBITHSA.
ONeKTpoXUMHUEcKass 3aluTa. VI3MeHeHue CBOWCTB KOPPO3HMOHHOM cpenpl. PaunmonanbHOe
KOHCTPYUPOBaHHUE..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. DnekTpoxummuueckue mnpoueccel. D/1C u HanpsHKEHUE ralbBaHUYECKUX 3JIEMEHTOB. (2
yaca);
2. TerunoBsie 3¢ (heKThl XUMUYECKUX peakiuid. Tepmoxumudeckue pacueTsl. (2 gaca);
3. Koppo3sust Mmeramios. 3amura oT Koppo3uu. (2 yaca);
4. OnpeneneHue HAMPaBICHHOCTH XUMUYECKUX MPOIECCOB. (2 yaca);
5. XuMHUeCKUI IKBUBAJIICHT BelllecTBa. PacueTsl Ha OCHOBE 3aKOHA YKBUBAJIECHTOB. (2 Yaca).;
6. [lepuoanueckas cucTemMa 3JIEMEHTOB U €€ CBSI3b C AJIIEKTPOHHBIM CTPOCHUEM aTOMOB. (2
yaca);
7. Dnextponu3. PacueTsl mo 3akoHam dDapanes. (2 gaca);
8. DneKkTpoHHOE CTpoeHHuE aToMa. (2 yaca);
9. OKUCIANTENEHO-BOCCTAHOBUTEIbHBIC PeAKIKU. MeTOo 2IeKTPOHHO-HOHHOTO OanaHca. (2
yaca);
10. Xumunueckoe paBHOBecre. PacueTsl paBHOBECHBIX COCTABOB TEPMOJMHAMUYECKUX
cucreM. (2 gaca);
11. Kunernka xumudeckux peakiuil. Kunernueckue pacyeTsl JUisi OJHOCTOPOHHUX pEaKIINil
pa3HbIX NOPAIKOB. (2 yaca);
12. Xumuueckas cBsi3b. OnpenieseHue NTpoCTPaHCTBEHHBIX CTPYKTYP MOJEKYI 10 METOAY
BaJICHTHBIX CBs3eH. (2 yaca);
13. O6ume cBoiicTBa pactBopoB. Konnentparus. PacueTsl. (2 gaca);
14. XuMuueckast CBsI3b B KOMITJIEKCHBIX COSTMHEHHUSX, OMPEEICHUE UX CTPYKTYPHI. (2 Jaca);
15. PacTBOpPBI 31€KTPOIUTOB. PacueTsl BOJOPOAHOTO MOKAa3aTeNsi paCTBOPOB CUIIBHBIX U
c1a0bbIX JIEKTPOHUTOB. (2 yaca);
16. 'maponu3 conelt. PacyeTsl BOJOPOAHOTO MOKa3aTessi pacTBOPOB colieil. PacTBOpUMOCTb.
(2 gaca).
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3.4. TeMbl 1a00paTOPHBIX padoT
1. DIEeKTPOABIKYIIINE CUITBI M HATIPSDKEHHUE TAThbBAHUYECKOTO dJIeMeHTa (2 yaca).;
2. 'mnponus coneit (2 yaca).;
3. Bogopoansrii moka3artens cpenbl (4 aca).;
4. Texnuka 0€301aCHOCTH ¥ OCHOBHBIE TIPaBUIIa PabOTHI B J1aOOpaTOpuu. 3aKOH
SKBUBAJICHTOB (2 Yaca).;
5. 3ammra MEeTaJIIOB OT KOPpo3uH (2 yaca).;
6. Kopposus merasmios (2 4aca).;
7. Onpenenenue TEIUIOBHIX 3(pPekToB XuMUUecKuX peakuuii (4 gaca).;
8. Metambl mo6ouHbIX oarpyni. KomiiekcHble coenuHeHus (4 yaca).;
9. DnexTpoHHas CTPYKTypa aTOMOB U OJIHOATOMHBIX HOHOB (2 4aca).;
10. KuneTtrika XMMUYECKUX peakiui (4 gaca).;
11. Dnexrtponus (2 yaca).;
12. Xumuueckoe paBHOBecue (2 yaca)..

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue marepuanoB mo keiicam pasnena "OcHoBHbIE 3aKOHBI XUMHUHU. CTpoeHue
BELIECTBA. OJIEKTPOHHOE CTpOE€HHE aToMoB. llepuoanueckas cucrema 3JIEMEHTOB.
XuMHuecKas CBs3b."

2. OOcyxkaeHHe MarepualioB 1Mo Keiicam pasznena "OOmme 3aKOHOMEPHOCTH XHUMHYCCKHX
npoueccoB. OCHOBBI XUMHYECKON TepMOAUHAMUKH. OCHOBBI XUMHUECKON KUHETHKH."

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

4. OOcyxIeHHe MarepuajoB M0 KedcaMm paszena "DJIEKTPOXUMUUYECKHE TPOIECCHI.
XUMUYecKrue 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
JTUCIUIUTUHBI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00YUYEHUS 10 AUCLUIINHE Kozpr
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1[2[3]4

3HaTh:

OCHOBHBIE XapaKTEPUCTUKN OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX CUCTEM, KonTponbHas

KJIaCCU(UKALUIO DIIEKTPOXUMHUYECKUX CUCTEM, HX IPAKTHIECKOE N-7onk-3 + | paborta/I"anpBaHMYECKUI FTIEMEHT.

VICII0JIb30BAaHUE; Onexrponus. Kopposust Meraios

OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH O0IIEN XUMHUU U METO/Ibl 00pabOTKU Kontponbnas

JKCIIEPUMEHTAIIBHBIX JAHHBIX; N-7orx-3 + paboTa/DIeKTPOHHOE CTPOCHHE
aTOMOB. XMMHYECKas CBA3b

CBOMCTBA PaCTBOPOB U X OCHOBHBIE XaPAaKTEPUCTUKH, METOIbI OIIPEIEICHHUS Konrponsnas pabora/PacTBopbl

H OLIEHKH JTHUX XAPAKTEPUCTHUK; WJ1-7omk-3 + 3JIEKTPOIUTOB. BOgOpOaHbIIH
110Ka3aTelb

o01111e 3aKOHOMEPHOCTH XUMHUECKUX SBJICHUN U ITPOLIECCOB, OCHOBBI Konrtponsnas pabora/Xumuueckas

XMMHYECKON TEPMOJANHAMUKH, IPUHIIAIIBI TEPMOJIMHAMUYECKUX PACUETOB; N-7ork-3 + TEPMOJMHAMHKa, PABHOBECHE,
KMHETHKa

OCHOBHbIE KHUHETUYECKHE 3aKOHBI K 3aKOHOMEPHOCTH MTPOLIECCOB, TPUHIIMIIBI KonTponbhas padota/Xummuueckast

KMHETUYECKUX PACUETOB; N-7ork-3 + TEPMOJMHAMHKA, PABHOBECHE,
KMHETHKa

OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB KOPPO3UM METAJUIOB U 3AIUTHI KonTponbHas

KOHCTPYKILMOHHBIX MaT€pUaioB OT KOPPO3HH; N-7onk-3 + | pabora/['anpBaHUYECKUI 2JIEMEHT.
Onexrponus. Kopposust Meranios

OCHOBBI TEXHUKHU 0€3011aCHOCTHU U MpaBUjia MPOBEIECHUS HKCIIEPUMEHTA B KonTponbHas

XUMUYECKOH J1ab0paToOpuH. W/1-7onk-3 + | pabota/I"anpBaHUYECKUI FIIEMEHT.
Onektponns. Kopposus meramion

KJ1acCU()UKALIMIO M CBOMCTBA XUMUYECKUX JIEMEHTOB U MX COEIUHEHHIH, KonTponbHas

B3alMOCBS3b CTPOCHHMSI U CBOICTB BEILIECTB; N-7onk-3 + paboTa/DAeKTPOHHOE CTPOEHUE
aTOMOB. XMMHYECKAs CBA3b

HMCTOYHUKH HayyHO-yueOHOM nHdopmannu (yueOHUKH, cripaBOYHUKH, 6a3bl | U/I-7onk-3 + KoHTposbHas
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I[aHHBIX) I10 U3Y4YCHHBIM pasaciaM JUCIHUIIIINHBI;

paboTa/IIEKTPOHHOE CTPOCHHE
aTOMOB. XMMUYECKas CBSI3b

YMmern:

obecneunBaTh CO6JHOI[CHI/IC DKOJIOTHYCCKOI 0€30IaCHOCTH Ha IMPONU3BOACTBC

Konrponsnas pabora/Xumuueckas

U IJIAHUPOBATH 3KO3ALIUTHBIE MEPOIPUITHS U MEPOIIPUATHUSA 110 SJHEPTO- U WJ-7onk-3 TEPMOJIMHAMMKA, PAaBHOBECHE,
pecypcocOepexeHHI0 Ha IPOU3BOICTBE. KMHETHKA

MIPOBOAUTH XUMUYECKHM SKCIIEPUMEHT 10 33IaHHOI METOAMKE, 00paboTKy U KonTponbhas pabota/PacTBopsl
AQHAJIN3 MOJIYYEHHBIX PE3YIBTATOB C IPUBIIEYEHUEM COOTBETCTBYIOLIETO N-7onk-3 AIEKTPOIUTOB. BonopoaHsiit
MaTeMaTUYeCKOro anmnapara; MIOKa3aTellb

J€MOHCTPHUPOBATh 0a30BbIe 3HAHUS B 00JIACTU XUMUU, BBISIBIISTD KonTponbnas pabora/Xumuueckas
XUMHYECKYIO CYIIHOCTH MTPOOJIEM, BO3HUKAIOMINX B X0/I€ MPO(HeCCHOHATBHON TEpMOJIMHAMMKA, PABHOBECHE,
NEeATEIbHOCTH; IPUMEHSATH AJI1 UX Pa3pElIeHHs] OCHOBHBIE 3aKOHbI VT-Tores KUHETHKa

€CTECTBO3HAHMS, METO/IbI TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO

HCCIIE0BAHMS, CAMOCTOSTEIBHO, MOMOIHATh U CUCTEMAaTU3UPOBAaTh

nproOpeTeHHbIC 3HAHNS N0 JUCIUIUINHE;

OCYILIECTBIIATH MOUCK, XpaHEHUE, 00pabOTKyY U aHaIN3 HHGOPMAIUHU U3 Koutposbnas

Pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX IO U3YUYEHHBIM pa3jenam WT-7onis pabota/l"aTpBaHUYECKHIA AJICMEHT.
JTMCLUIUIMHBL, IPEICTaBIATh €€ B TpeOyeMoM dopmarte ¢ UCIOIb30BaHUEM ' Onexrponus. Kopposus Meranios
MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;

obecrieunBaTh COOJIIOICHUE PABUI TEXHUKH O€30MaCHOCTH, HCII0JIb30BaTh Konrtponsnas padora/PacTBopsl
IIPUEMBI IEPBOX ITOMOIIH, METO/BI 3AIIUTHI B YCIOBUAX YPE3BBIYANHBIX N-7onk-3 AJEKTPOJIUTOB. BogopoaHbIi

CUTYAallU;

IIOKa3aTcCiib
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. PactBopsI 25ekTponuToB. Bomopoausiil mokasarens (KonTpoasHas padora)
3. Xumudeckasi TepMOUHAMUKA, paBHOBecue, kuHeTnka (KoHTposiapHas padbora)
4. DJIEKTPOHHOE CTPOCHHE aTOMOB. XuMuueckas cBsi3b (KoHTponbsHas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: ONICHOYHBIC MATEPUAITHI 110 AUCIUILTUHE MPUBEICHBI B (DOHJIC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kambrmosa B. K., Jlanckas U. 1., MscaukoBa
H. B., Ocuna M. A., Ypuc E. ., AAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e u3z.,
ctep.), U3narenscrBo: "Jlanw", Cankt-IlerepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O0miast xumus : yd4eOHUK JUIsl By30B 10 TEXHUYECKUM Harpasienusm / H. B.
KoposuH. — 14-e u3n. nepepad. — M. : Akanemus, 2013. — 496 c. — (Bricuiee nmpogeccruonansHoe
obpa3oBanue. bakamaBpuar). — ISBN 978-5-7695-9864-7.;

3. Koposun, H. B. O0mas xumus. JlaboparopHslii nmpakTiukyM : yaueOHoe nocodue / H. B. Koposun,
B. K. Kambimiosa, E. f. Yapuc ; o6m. pen. H. B. Koposun. — M. : KnoPyc, 2015. —336 c. —
(bakanaspuar). — ISBN 978-5-406-04140-6.;

4. O6mas xumus. Teopus u 3amaun : yueOHoe ocodue / pen. H. B. Koposun, H. B. Kynemos. — 2-
e u3., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 492 c. — (YueOHuku 114 By30B. CrieruanbHas
muteparypa). — ISBN 978-5-8114-1736-0..

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

2. Office / Poccuiickuii makeT opUCHBIX IPOTrpamm;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitun, Coepmxas, BK u mp).
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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 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 maunbix Scopus - http://www.scopus.com

6. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

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

8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUANBbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata
11. ba3a OTKPBITHIX JAHHBIX NPO(EeCCHOHAJIBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -

http://www.economy.gov.ru

13. ®enepaibHblii moprain "Poccuiickoe oopazoanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HANMEHOBaHHE
Y4eOHbIC ayAUTOPHH IS b-300, YueOnas napTa, nmapra co ckambei, pabouee MECTo
NPOBEAECHUSA JTEKLIIUOHHBIX ayIuTopus COTpYIHUKA, CTOJ, CTYyJ, TpPUOYHA, T0CKa

3aHATUI U TEKYILIETO
KOHTPOJIA

MeJIoBasi, KOJIOHKU 3BYKOBbIE, MUKPO(OH,
MYJIbTUMEAMUHBIA IPOSKTOP, IKPaH, Y4eOHO-
HATIAOHOE TToco0ue

VY4eOHble ayAUTOpUH IS

A-413/11, Yuebnas

pabouee MeCTO COTPYIHHKA, CTOJ

IIPOBEJICHUS aynuropus kad. npernojaBarens, CTy, mkad, mkad amis
MIPAaKTUYECKUX 3aHATHUH, "Xul9" XpaHEHUs! UHBEHTAaps1, CTOJI IMCbMEHHBIN, JOCKa
KP u KII MeJoBasi, J1abopaTOpHBIN CTEH]], KOMIIBIOTEP
[IEpCOHANIbHBIN, IPUHTEP, MHBEHTAph YUEOHbIN
VYyeOHble ayAUTOPUH IS A-413/10, CTOJ, CTYJ, Kad, mKad 111 JOKYMEHTOB,
MIPOBEACHUS Jlaboparopus kad. KOMIIBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
71a00paTOPHBIX 3aHATHH "Xud9" KOMIIBIOTEP MEPCOHATIBHBIN, CTEH]T

1a00paTOPHBIN

VYyeOHble ayAUTOPUH IS

A-413/11, Yuebnas

pabouee MECTO COTPYIHUKA, CTOJ

MIPOBEICHUS aynurtopus Kad. npenojaBaTens, CTyl, mKkad, mrad ans
IIPOMEKYTOUHON "Xud9" XPaHEHUsS UHBEHTAaps, CTOJI MUCbMEHHBIN, JOCKa
aTTeCcTaINN MeJIoBasi, 1a00paTOPHBIN CTEH]T, KOMITBIOTED
NEePCOHAIBHBIN, IPUHTEP, HHBEHTaph y4eOHBIN
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI MHUCbMEHHBIH,
CaMOCTOSITENIbHON PabOTHI JlexMoHHas BEIIAJIKA JUTS O/I€XK/IbI, KOMIIBIOTEpHAs! CETh C
aAyIUTOpPHUS BBIXOJIOM B IHTEpHET, KOMITBIOTED

NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIUOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

A-413/7, Kabuner
COTPY/AHHUKOB Kag.
"Xud3"

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, CTYII, mKad, mkad 11t JTOKYMEHTOB, CTOJ
HHCBMGHHBIﬁ, KOMIIBIOTEPHAaA CETh C BHIXOJ0M
B HTEepHET, KOMIIBIOTEP MEPCOHATBHBIH,
IIPUHTEP, KOHAULMOHEP
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IMTomemenus misa
XpaHeHHus 000pyJOBaHUS
1 y4eOHOI0 MHBEHTapsI

A-025, KnagoBka
71a00paTOPHOTO
00opyIoBaHUS

CTeIuIax, 000pyI0OBaHNE CIICIUAIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
KM-1 DnexkTpoHHOE CTpOCHHE aTOMOB. XuMuueckas cBs3b (KoHTponbsHas padoTa)

KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHe, kuHeTnka (KoHnTponbHas padbota)

KM-3 PactBopsI 25tekTpoauToB. Bomgopoausiit mokasarens (KonTponsHas padbora)

KM-4 TanpBanudveckuii anemMent. Jnextponu3. Kopposus meramioB (KonTponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena AT et Henens 4 8 12 16
KM:

OcHoBHbIE 3aKOHBI XUMUHU. CTPOCHHE BEILIECTBA.
1 DNeKTpoHHOE cTpoeHue aToMoB. [lepuoanueckas cucrema
AJIEMEHTOB. XMMHUYECKasl CBS3b.

OcHoBHbI€ 3aKOHBI XUMUH. CTpOCHHE BELIECTBA.
11 DneKTpoHHOE cTpoeHue aToMoB. [lepuonuyeckas cucrema +
3JIEMEHTOB. XUMUYECKas CBS3b.

OO011re 3aKOHOMEPHOCTH XMMHUECKUX Mpo1ieccoB. OCHOBbI

2 XUMHUYECKON TEPMOJAUHAMUKH. OCHOBBI XMMHUECKON
KUHETUKU.
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MpolieccoB. OCHOBBI
2.1 XUMHUYECKON TepMOJAUHAMUKH. OCHOBBI XMMHUYECKOMN +
KHHETHUKH.
3 PactBopsl. BonopoaHsiil nokasareins cpeast pH.
3.1 PactBopsl. Bonopoansiil nokasareins cpeast pH. +

3HeKTpOXI/IMI/I‘leCKI/Ie ITPOLCCChI. XHUMHYECKHE UCTOUYHUKHU

4 ToKa. DnekTponun3. Kopposust MeTayiioB u 3anuTa ot
KOPPO3HHU.
DIIEKTPOXUMUYECKHUE MTPOIECCHl. XUMHUYECKHE UCTOYHUKHI
4.1 ToKa. DnekTponu3. Koppo3us MeTanioB u 3ammura oT +
KOPPO3HH.

Bec KM, %: | 23 30 22 25

19




