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PABOYAS ITPOT'PAMMA JUCHUITIJIMHBI
Pasnennl paGoueil nporpamMMsl
Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.
MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.
CrpykTypa U coliepKaHue AUCLHUILINHBIL.
IlepeueHp yueOHO-METOUUECKOTO 00ECTIEUEHNs Il CaMOCTOSATENIbHOM paboThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

NS

5. ®oH/ OIICHOYHBIX CPEACTB ISl MPOBEICHUS MTPOMEKYTOUHOM aTTeCTAIlH 00YUIArOIIHXCS IO

JIUCILIUILINHE.

6. IlepeyeHb OCHOBHOH ¥ JONIOJHUTEIBHON y4eOHOH JUTEpaTyphbl, HEOOXOAUMOM /IS OCBOCHHS

JUCIUIIAHBL.

7. TlepedeHpb pecypcoB HH(DOPMAMOHHO-TEICKOMMYHUKAIMOHHON cetn « HTepHETY,
HEOOXOUMBIX JIJIsl OCBOCHUS AUCHUHUTUIHHBI.

8. Meroauueckue ykazaHus 51 00y4JarONUXCcs M0 OCBOCHHIO TUCIUTUTHHEI.

9. Ilepeuenp nH(DOPMALIMOHHBIX TEXHOJIOTUH, UCIIONB3YEMbIX TP OCYILECTBICHUH
00pa3zoBaTeNbHOrO MPOIEcca MO TUCIUTLIIUHE.

10. Onucanue MaTepualibHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM AJIs OCYIIECTBICHUS
00pa3zoBaTeNbHOrO MPOIEcca MO TUCHHUTLIINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukpennennsie (aninbt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAU, pazpabotanHOoro Ha

ocHoBe ®I'OC BO no nanpasnenuto 22.03.01 MarepuanioBezieHre 1 TEXHOJIOTUHA MaTEpUaJIOB

ABTOpPBI IPOTPAMMBI.

benosa C.b.

3aBenyrouuii odecrneunBatoieil kapeapoit

MCullT

ITporpamma ogo6peHa:

3aBenyroumii Beimyckatomien kageapoit TAOM  lupekTop BblycKaroliero ¢uianana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMBbIX

KOMIIETEHIIUM U PE3YJIBTATOB OB YUEHMSI.

[enbro ocBoeHUs AUCHUIUIMHBI O01as xuMust 1 Heopranuyeckasi XUMUs SBIISETCS JOCTHKEHUE
cienyromux pe3ysibraroB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-1(OIIK-2) | 3HaTh ageKBaTHYIO COBPEMECHHOMY YPOBHIO 3HAHHI HAYYHYIO KapTHHY MHpa Ha OCHOBE 3HAHHMS
OCHOBHBIX TIOJIO)KCHUH, 3aKOHOB M METOJ0B €CTECTBEHHBIX HAayK M MaTeMaTHUKU Ha ypOBHE
OCHOBHBIX ()OPMYJIHPOBOK.

2 V-1(OIIK-2) | YMeTh OpeicTaBuTh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHMI HAYYHYIO KAPTUHY MHpa

B-1(OIIK-2) | Bnajgetp 3HaHHAMH OCHOBHBIX MOJIOKEHHH, 3aKOHOB M METOJOB CCTECTBEHHBIX HayK H
MaTEMaTHKHU Ha YPOBHE OCHOBHBIX (DOPMYJIHPOBOK.

4 3-1(OIIK-3) | 3Hath coOBpeMeHHbIC 0Opa3oBaTelibHbIC W HH()OPMAIMOHHBIC TEXHOIOTH Uil YTOYHCHHUS
nH}opManuu o npeaMeTe NpodhecCHOHATLHOM eI TEIbHOCTH.

5 V-1(OIIK-3) | YMeTh HCIOIB30BaTh COBPEMEHHBIC 0Opa3oBaTeNbHble W WH)OPMAIIMOHHBIE TEXHOJOTH JUIS
YTOUHEHUS] HHPOPMAIIHH O MpeaMeTe NpodeccCHOHaIBHOHN NeITeTbHOCTH.

6 B-1(OIIK-3) | BrnageTh CnocoOHOCTBIO MPHOOPETaTh HOBBIE 3HAHHMSA B OOJACTH €CTECTBEHHBIX HAYK H
MaTeMaTHKH, MCIOJIb3Ysl COBpEMEHHbIE 00pa3oBarelbHble U HH(POPMAIMOHHBIE TEXHOJIOTH JUIs
yTOuHeHHsI HH}popManuu o npeaMeTe NpodhecCUHOHATHHOM AesTeIbHOCTH.

7 3-1(TTK-4) 3HaTb COBPEMEHHBIE TEXHOJOTMM OLEHKHM KauyeCcTBa MATE€pPHAOB M HU3JEIMH M NPOLEIypbl
CepTU(UKAIMU

8 3-1(TIK-11) 3HaTh TpPeOOBAHUS TEXHOJOTMYHOCTH, SKOHOMUYHOCTH, HAIEKHOCTH U JOJITOBEYHOCTH,
9KOJIOTUYECKUX TOCIECACTBUI NX NPUMEHEHUS NPH HNPOSKTHPOBAHUH BBICOKOTEXHOJIOTHYHBIX
TIPOLIECCOB

9 V-1(TIK-4) YMmeTh omnpenessith (puU3MYECKHe, XUMHUYCCKHE, MEXaHHYECKHC CBOWCTBA MATEPHAJIOB IPH
Pa3IMYHBIX BUAAX UCIBITAHUN

10 V-1(TIK-11) | YMeTh OpOBOAWTH BHIOOP MATEpUANOB MAJsI 3aJaHHBIX YCIOBHH O3KCIUTyaTalldd C Y4YeTOM
TpeOOBaHUH HaIS)KHOCTU M JOJITOBEYHOCTH, SKOHOMHYHOCTH

11 B-1(ITK-4) Brnaners MeTomaMM IUTaHUPOBAHMA U NMPOBEJCHUS U3MEPUTENBHBIX 3KCIEPUMEHTOB, BEIOOpA U
UCIIONIb30BaHUS METONOB OOpabOTKM JKCIIEPUMEHTAJbHBIX IAaHHBIX W OLEHKH PEe3YJIbTaTOB
9KCIIEPUMEHTOB

12 B-1(TTK-11) Brnagers 3HaHUSMHM 1O OILIGHKE HAJCKHOCTH, JOJTOBECYHOCTH, OJKOHOMHYHOCTH H
9KOJIOTHUECKUX MOCIIEICTBUHA NPUMEHEHUSI MaTEPHUAJIOB

[Iepeuncnennsie PO sBisitoTCst OCHOBOM 11 GOPMHUPOBaHMSI CASAYIOUIUX KOMIETEHIIHH

N

HIngp

KomMmnerenuus

1

OIIK-2

CrnocoOHOCTh TPENCTaBUTh aJeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAy4YHYIO KapTHHY
MHpa Ha OCHOBE 3HAHMSA OCHOBHBIX ITOJIOXKEHHH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK H
MaTeMaTHKH Ha YPOBHE OCHOBHBIX (DOPMYIIMPOBOK

I1K-11

Croco6HOCTH NPpUMCHATL 3HAHUA 00 OCHOBHBIX THIIaX COBPEMECHHBIX HCOPTAaHUYECKHUX U
OPraHnvYCcCKUX MaTe€puajaioB, MITpUHOUIIAX BI)I60pa MaTepuaJioB JIA 3adaHHBIX yCJ'IOBPIfI
OKCIUTyaTaluu C Y4Y€TOM Tpe6OBaHHﬁ TCXHOJIOTHYHOCTH, 3KOHOMHYHOCTH, HAJC)KHOCTH H
JOJITOBECYHOCTH, 3JKOJOIMYCCKUX HOCHC}ICTBI/Iﬁ UX TMPUMEHCHUA TIpU TPOCKTUPOBAHUU
BBICOKOTEXHOJIOI'MYHBIX ITPOLIECCOB

OIIK-3

CriocoOHOCTh TIpHOOpETaTh HOBBIC 3HAHHSA B O0JACTH CCTECTBCHHBIX HAYK UM MAaTEMAaTHKH,
HCIIONIB3YsI COBPEMEHHBIE 00pa3oBaTeibHble U WH(POPMAIMOHHBIE TEXHOJIOTH JUISI YTOUYHEHUS
nHGOPMAIIUHY O IpeAMETe MPODHECCHOHATTLHOU AeSITEIbHOCTH

[1K-4

CrocoOHOCTh MCIONB30BaTh B HCCICAOBAHMIX W pacyeTax 3HAHHUSA O METOAAX UCCIICIOBAHUS,
aHalM3a, NUArHOCTUKHA W MOJCIUPOBAHUS CBOWCTB BEIIECTB (MarepHaioB), (U3NYCCKAX H
XUMHYECKHX IpoIeccax, MPOTEKAIONIMX B MarepHhajax IpPU UX MOJIYYCHUH, 00paboTKe H
MOIU(bUKAIIAA

MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI.

Hucuumnnuaa OOmas xumust 1 HeopraHWuYeckas XUMHUS SBISETCS MPEIIIeCTBYIOMEH U
MOCTIEAYIOMIEH ISl CIIEAYIOIUX TUCHUTUINH:
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N HpeIlHleCTBle].l[l/le JUCHUIIIMHBI HOCJICI[le]].[l/le JUCHUIIINHBI
1 duzuyeckasi XuMus
2 DJeKTPOTEXHUKA U INEKTPOHHUKA
3 HTorosas roc. arrecranus
4 Juddepenumanbabie ypaBHEHHS
S) Jlunelinast  anrebpa W aHAJIMTHYECKas
reoMeTpus
6 dusuka 1
7 MaremaTHyeCcKuii aHaJIN3
8 Teopust BeposiTHOCTE U MaTeMaTudeckas
CTaTHCTHKA
9 UwncneHHbIC METOIBI
10 DKOJIOTHS
11 MartepuanoBeneHue u TEXHOJIOTHH
KOHCTPYKIIMOHHBIX MaTepHaJIOB |
12 HaydHble OCHOBBI MaTepUaIOBEICHUS
13 MarepuanoBeneHue u TEXHOJIOTHH
KOHCTPYKLMOHHBIX MaTepHAJIOB 2
14 TemoTeXHWKa ¥ OCHOBBI  TEILIONEpPEAAYU
(TemoBbIE MPOIECCHI M arPETaThl)
15 Hosbie KOHCTPYKLIHOHHbBIE u
¢dyHKIMOHaIbHBIE MaTepHuaibl (Marepuansl ¢
0COOBIMH (DU3UKO-XMMUYCCKUMH u
(hU3MYECKUMU CBOMCTBAMH)
16 YueOHast mpakTuka 1
17 dusunueckue METOIBI HUCCIIeI0OBaHUS
MatepuaioB  (MeTonbl  HEpa3pyIIAIOIIEro
KOHTPOJISI KauecTBa M3JeJIui)
18 MoaenupoBaHHue TEXHOJIOTMYECKHX MPOLIECCOB
(MogenupoBaHue CHCTEM)
19 Pu3nuecKkoe METaUIOBE/ICHHUE
20 HayuHo-uccnenoBarenbckas pabora
3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
OO11as TpyI0€MKOCTh JUCIUILTHHBI COCTAaBISAET 6 3aueTHBIX(bIe) eaquHuUI(bl), 216 yaca(oB).
Mopyab Paznen Jexkunu | Hpakruu. | Jladopar. KCP | CPC Bcero Bcero ¢
3aHATUA paﬁOTBI qacoB IK3aMC¢HaAMH
u
KYPCOBBLIMH
OO0r1mas Xumusi. DIIEKTPOHHOE CTPOCHHUE 6 0 0 8 16 108
HCOpFaHI/I'-IeCKaﬂ ATOMOB 2JICMCHTOB,
xumus (1 HEPHOIUUECKUN 3aKOH U
CeMeCTp) NepUoOAUICCKas CUCTEMaA.
Ipencrasnenus o 10 16 0 32 58
XUMHNYCCKHX CBA3AX,
OJICMEHTHBI, BEIICCTBA U
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COCZIMHEHNS
XMMUS METAIIOB 2 0 4 10 16
XuMuueckasi KHHeTHKa 2 0 4 12 18
OOmas Xxumusl. Bomnbie pacTBOpEI B 2 0 0 0 2 108
Heopranudeckass | HEOpPraHWYECKON XUMUHU
xamis (2 PacTBOpBI 271€KTPOIUTOB, 12 0 16 24 52
ceMecTp)
WOHHBIE 1 OKHCIIUTEIEHO-
BOCCTaHOBHTEJILHBIE
PpeaKLuH.
DNeKTPO-XUMHIIECKIe 6 0 8 4 18
TIPOIIECCHI
Bcero 40 2 48 90 180 216

3.1.Conep:xanue (IMIAKTHKA) THCIUIITHAHBI

B pazoene npueooumcs nonnwiil nepeuerb OUOAKMU4ecKUx eOUuHuY, NOOIEHCAWUX YCEOEHUIO NPU U3YUeHUU

OAHHOU OUCYUNTTUHBL.

- 1. Crpoenue atomoB u Ilepnoanueckas cucrema anemenros JI.M1.Menneneesa

- 2. XuMu4ecKas CBA3b, JJICMCHTHI, BEICCTBA U COCAMHCHMA

- 3. BLICOKOMOJ'I@Ky.TISIpHLIe COCINHCHU .

- 4. XuMugd METAJUIOB

- 5. XuMnueckass KHHETUKA

- 6. Bogsble pacTBOpBI B HEOPraHUYECKON XUMHUU

-7. PaCTBOpLI SJICKTPOJINTOB 1 HEBJICKTPOJIUTOB

- 8. Turbr XUMHYECKUX peaKIui

- 9. DNEKTPOXUMUYECKHUE MTPOLECCHI

3.2.Jleknun

Pa3nen
JUCIHHMILIMHDBI

Oo0bem,
4acoB

Tema Jexkuuu

JAupakr.
(9107030701181

1.1.2nexTpoHHOE
CTPOEHHE aTOMOB
3JIEMEHTOB,
MEPUOJUUECKHI
3aKOH U
nepuoanyecKas
cucrTema.

OCHOBHBIE TIOHATHUS Y 3aKOHBI XUMUH. DIEKTPOHHOE CTPOCHUE

aTOMOB

1

1.1.2nexTpoHHOE
CTPOEHUE aTOMOB
JJIEMEHTOB,
NIEPUOJUYECKUIM
3aKOH H
nepruoIuIecKas
cucTema.

Hepnonnqecmﬂ CHUCTEMA DJICMCHTOB U 3JICKTPOHHAsA CTPYKTYpa

aTOMOB.

1.2 IlpencraBieHus

OCHOBHBIE THIIBI XHMHUYECKUX CBSI3eH, YCI0BHE 00pa3oBaHMsl.
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0 XUMHYCCKHX
CBA34AX, DJICMCHTHI,
BCHICCTBA U
COCAVHCHU

1.2.IlpencraBnenus
0 XUMHYCCKHX
CBA3SX, DJICMCHTHI,
BEIIIECTBA U
COC/IMHEHUSI

KOBaJ'IeHTHaH, HOHHAS U METaJIM4YecKas CBs3b. Mx
OTJIMYUTCJIbHBIC TPU3HAKN

1.2.IlpencraBienus
0 XUMHUYECKHX
CBSI35IX, DJIEMEHTBI,
BEILIECTBA U
COC/IMHEHUSI

OCHOBHBIE KJIACCHI XHMHYECKUX BCIICCTB.

2,3

1.3. Xumus
METAJUIOB

®u3nyecKue U XMMUUECKUE CBONCTBA METAILIOB.
Kpucrammmaeckoe crpoenue. CriocoObl MorydeHust METaJLIOB.

1.4. Xumnueckas
KHUHCTHUKA

3aKOHOMEPHOCTH MPOTEKAHNSI XUMHIECKUX PEaKInii.
XUMHUYECKOE PAaBHOBECUE U €T0 CMEIIECHHE

2.1.Boansie
pacTBOpHI B
HEOPraHUYeCcKOou
XUMUH

PactBopbI: KiaccuduKanus, CBOHCTBA U CHOCOOBI BEIPAXKCHUSL.

2.2.PacTBOpHI
3IIEKTPOJIUTOB,
HOHHBIC U
OKHCITUTENHHO-
BOCCTaHOBHTEJIBEHbIC
PeaKIHH.

OnexTponautnyeckas aucconuaius. CuibHble U ciaadbie
JIIEKTPOJIHTHI.

10

2.2.PacTBOpBI
JJIEKTPOJIUTOB,
HOHHBIE U
OKHCIIUTEIHHO-
BOCCTAaHOBUTEIILHBIE
pEaKIuH.

Bonoponnsiii nokazarens cpeasl. [lkana pH.

11

2.2.PacTBOpHI
3JIEKTPOJIUTOB,
HOHHBIC U
OKHCIIUTEIIHHO-
BOCCTaHOBUTEJIbHBIE
peaKIHu.

HoHHbBIE 1 OKHUCIIMTEIBHO-BOCCTAHOBUTEIIHHEIC peaKkuun.

12

2.3.0nexTpo-
XMMHUYECKHE
MPOLIECCHI

DNEKTPOXUMHUUECKUN Psii HANIPSDKEHUH. DIEeKTPOAHbIE
MOTEHIMAIbl. XMMHUYECKHE HCTOYHUKH TOKA. DIEKTPOJIU3.

13

2.3.2nexTpo-
XMMHYECKHE
MPOLIECCHI

OnexkTpoxuMuieckast Kopposust. CriocoObI 3aIIUTHl METAIOB
OT KOPPO3HH.

HToro:

40

3.3.Conep:kanne JIeKIMii.

1.1.1. OcHOBHBbIE MOHSATHUS U 3aKOHbI XMMHUHU. JJIEKTPOHHOE CTPOEHHE ATOMOB

(A3: 4, CPC: 4)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums
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1.1.2. [lepuoauyeckasi cucTeMa 3JIeMeHTOB M JIEKTPOHHAsI CTPYKTYypa aTomoB. (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranusaumm: Jlekuus

1.2.1. OcHOBHBIE THIIBI XUMHUYECKHX CBsI3€il, yciioBue odpazoBanusi. (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHS

®opma opranusauum: Jlekuus

1.2.2. KoBajieHTHasi, HOHHasl 1 MeTaJuIHYecKas cBsa3b. UX oTiimunTeabHble npu3Haku (A3: 4, CPC:
6)
Tun nekuun: MabopMarmoHHas JEKIus

®opma opranmu3aumu: JIekus

1.2.3. OcHoBHbI€ K1acchl XumMuyeckux BemecTB. (A3: 4, CPC: 6)
Tun nekuun: MabopMarmoHHas JIEKIus

®opma opranmsaumu: JIekus

1.3.1. dusnyeckne U XUMHYECKHe CBoOHcTBa MeTa/LuioB. Kpucramimyeckoe crpoenmne. Crnoco0bl

MOJIyYeHHUs METAJLIOB.
(A3:2,CPC: 4)
Tun nexumn: Nudopmarrionsas nexys

®opma opranm3aumm: JIekums

1.4.1. 3aKOHOMEPHOCTH NPOTEKAHWS XMMHYECKHX peakuuil. XuMHYecKoe pPaBHOBeCHEe H €ro

CMelLleHue
(A3: 2, CPC: 6)
Tun nexumn: Nudopmarrionsas nexys

®opma opranm3aumm: JIekuus

2.1.1. PacTBopsI: KIaccupukanms, cBoiicTBa U cnoco0bl Bbipaxkenus. (A3: 2, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums

2.2.1. DaekTpoanTuyeckas qucconnanusi. CuiibHble U cj1adblie 21ekTpoauTsl. (A3: 4, CPC: 6)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST
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®opma opranm3aumm: JIekuus

2.2.2. Bonopoanslii nokaszaresb cpensbl. kama pH. (A3: 4, CPC: 6)
Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3anmu: JIekius

2.2.3. NoHHbIE U OKUCIUTETbHO-BOCCTAHOBHUTE/ILHBIe peakumu. (A3: 4, CPC: 6)
Tun nekuun: MadopMarmonHas JEKIus

®opma opranm3anmu: JIekius

2.3.1. DJeKTPOXMMHYECKHUH PpsAl HaNpsiKeHWil. JJIeKTPOAHbIe MOTeHUHANbl. XHMH4YeCKHe

HCTOYHUKH TOKa. iekTposms. (A3: 4, CPC: 1)
Tun gexnmun: MHPopManmoHHas JIEKIUsI

®opma opranmzanun: JIekys
2.3.2. dnexkTpoxuMmnieckas koppo3us. Crnoco0bl 321U ThHI METALIOB OT kKoppo3uu. (A3: 2, CPC: 0)

Tun nekuun: MudopmarmonHas Jexius

®opma opranmzamun: JIekys

3.4.1lpakTHyecKue 3aHATHSA

Ne Paznen OobeMm, Jlupakr.
TeMa MPAKTHYECKOT0 3aHSITHSA
n/n JUCIHHILTHHBI 4acoB eAMHHIBI

1.1.9mexTpoHHO 1
€ CTpOCHHUE
aTOMOB
JJIEMEHTOB, 5 DNeKTpoHHAs CTPYKTYpa aToMOB U [lepronudeckas cucrema
HEePHUOIMICCKHI 3JIEMEHTOB
3aKOH U
HepruoAnYecKast
CHCTEMA.

HToro: 2

3.5.Conep:kanne NpaAKTHYECKUX 3AHATHH
1.1.1. DaexTponHasi crpykrypa atromoB U [lepunoauueckasi cucrema iementoB (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrnyueckoe 3aHsTHE

3.6.J1abopaTtopHbie padoThI

Ne Paznen HaumenoBanue naboparopHoii Oobem, | Jupakr.
/0 | AMCHMIUIMHBI padoThI 4acoB CIMHULIbI
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1.2.I1pencras
€HUS O
XUMUYECKUX
CBSI3SIX,
3JIEMEHTEI,
BEILlECTBA U
COEIMHEHUS

Kuaccel 1 HOMEHKIIaTypa XUMHYECKUX
COCJIMHECHUI.

1.2.Ilpencrasn
SHHUS O
XHUMHYECKHX
CBSI3SIX,
JJIEMEHTBI,
BEIIIECTBA U
COCAMHEHUSI

XUMHYECKUE YpaBHEHHUS B
MOJICKYJISIPHOW ¥ HOHHOI (hopme

2,8

1.2.Ilpencrasn
€HHA O
XUMHYECKHUX
CBSA3SX,
3JIEMEHTHI,
BEIIECTBA U
COCAUHCHUS

Honapmaunﬂ HOHOB

1.2.IIpencrasn
SHHUS O
XMUMHYECKUX
CBSI3SIX,
JJIEMEHTBI,
BEIIECTBA U
COCIMHEHUS

KomMmmtekcHrie COCIMHCHUA

1.3. Xumus
METAJUIOB

OKHCIINTENHHO-BOCCTAHOBUTCIHHEIS
pCaKkiunn

4,8

1.4. Xumuaeck
ast KHHETHKa

Kuneruka u paBHOBecHe.

2.2.PacTBOpHI
3IIEKTPOJIUTOB,
HOHHBIC U
OKHCJIUTEIHHO
BOCCTAQHOBHTE
JIbHBIC
peaKIHu.

Omnpenenenre BOAOPOTHOTO
MOKa3aTeJIst CPeJibl.

2.2.PacTBOpBI
3JIEKTPOJIUTOB,
HOHHBIE U
OKHCIIUTEIHHO
BOCCTaHOBHTE
JIbHBIE
pEaKIuH.

I'tnponus

7,8

2.2.PacTBOpHI
3JIEKTPOJIUTOB,
HOHHBIC U
OKHCJIUTEIBHO
BOCCTaHOBHTE
TIbHBIC
peaKnuu.

OKHCIIUTENBLHO BOCTAHOBUTEIHLHBIE
peakiuu. Baxuelme okucaIuTenu u
BOCCTAHOBUTEJIH.

10

2.3.2nexTpo-
XUMHUUYECKUE
IIPOLIECCHI

DNeKTPOXUMHUSL. DIEKTPOXHUMHYECKAst
KOPPO3HSL.

Hroro:

48
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3.7.Conep:xkanue J1a00paTOPHbIX padoT
1.2.1. Kitaccbl 1 HOMEHKJIATYypa XuMu4eckux coeqnuenmii. (A3: 4, CPC: 4)
®opma opranuszanuu: Jlaboparopuas padbora

1.2.2. XumMu4YecKkue ypaBHeHHUsI B MOJIeKYJIsIpHOI 1 nonHoi gopme (A3: 4, CPC: 4)
®opma opranu3zanuu: Jlaboparopuas padbora

1.2.3. onspuzauus uonos (A3: 4, CPC: 4)
dopma opranuszanuu: Jlaboparopuas padbora

1.2.4. KommiekcHbie coenuHenusi (A3: 4, CPC: 4)
®opma opranu3zanuu: Jlaboparopuas padbora

1.3.1. OxucanrenbHO-BOCCTAHOBUTENIbHBIE peakuu (A3: 4, CPC: 6)
®opma opranuszanuu: JlaboparopHas padbora

1.4.1. Kuneruka u paBHoBecue. (A3: 4, CPC: 6)
®opma opranuszanuu: JlaboparopHas padbora

2.2.1. OnpenesieHue BOJAOPOIHOIO NMOKA3ATENS CPebl.
(A3:4,CPC: 2)
®opma opranuzanuu: JlaboparopHas pabora

2.2.2. T'tnpoms (A3: 4, CPC: 2)
®opma opranmsanum: JlabopatopHas padora

2.2.3. OKuCcJIMTEIbHO BOCTAHOBUTEIbHBbIE peakuu. BaxkHeiilme OKMCIUTEIN M BOCCTAHOBHUTEIH.
(A3: 8, CPC: 2)

®opma opranuszanuu: Jlaboparopuas padora

2.3.1. DuexkTpoxumusi. JjieKTpoxumMmnueckas kopposus. (A3: 8, CPC: 3)
®opma opranuszanuu: Jlaboparopuas pabora

3.8.KourpoJn camocrosiTesibHOI padoTsl (KCP)

Ne Pa3nen Oo0bem, Tema KCP
n/n | AMCOMILIMHBI 4acoB
Hroro:
3.9.Conep:xxkanue KCP

3.10.KypcoBbie pagoThl ¥ MPOEKTHI MO AUCHHUILINHE
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3.11.1IpoMekyTOYHAS ATTECTALMSA
1.

Ipuxpeniennsie ¢aiiabi: Bonp. Xumus ( 22.03.01) 1 cem .doc

2.

Ipuxpeniennsie ¢aiiabi: Bonp. Xumus (22.03.01) 2 cem. .doc

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JI51
CAMOCTOSTEJBLHOMN PABOTHI OB YYAIOIINXCA IO JUCHUILINHE

MeToanueckex yKa3aHusi:
1. DuiekTpoHHas cTpyKTypa aTtoMoB M [lepuoanyeckasi cucrema 3j1emenToB - M.: MATH, 2011

2. Knaccbl 1 HOMEHKJIATYpa XMMHYECKHX Heopranu4veckux coenuHenuii. Yacrs 1. — M.: MATH,
2001

3. Kitacchl M HOMEHKJIATYpa XUMHUYEeCKMX Heopranumdeckux coegunenuii. Yacrs II. — M.: MATH,
2001

4. XumMu4yecKue ypaBHeHHMsl B MOJICKYJIAPHON 1 HOHHOM popme. — M.: MATHU, 2001
5. Onpenesienne BogopoaHoro noxkasaress. — M.: MATH, 2006

6. Ioasipuzanust uonos. — M.: MATU, 2006

7. Kunetuka u paBHoBecue. — M.: MATH, 2002

8. 'maposms — M.: MATH, 2006

9. OKHCIUTETLHO-BOCCTAHOBUTE/ILHBIE peakuuu — M.: MATH, 2006

10. Dnexrpoxumus. M.: MATH, 2005

11. Kommaekcubie coequnenns. — M.: MATH, 2011

12. MeToas! nosyuenus 3oJ1eil. — M.: MATH, 2011

13. Iucnepcubie cucrembl. — M.: MATH, 2012

14. PactBopsl. - M.: MATH, 2012

15. Metonnyeckue yKa3aHus 10 OPraHU3ANHUM CAMOCTOSITEJILHOI padoThI CTyACHTOB

no qucuuniuie «Oomas xumus 1. Heopranuyeckas xumus» — M.: MATH, 2014

1. OcHOBHAas 1 IOTIOTHUTENBHAS JTUTEPATYPA 110 JUCLUILINHE
2. Pecypcbl nH(OpMalMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHEeT.
3. Pecypchl HayuHO-TexHIUECKOM OnbmmoTexn MAU.

4. ndopmanoHHble CTeH IbI Kadeapbl.
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5. ®OH/] OLIEHOYHBIX CPEJCTB JIJIsSI IPOBEJAEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIIUXCS ITO AMCIUITVIMHE

Onucanue nokasaTesiel, KpUTEPUN OLIEHUBAHUS KOMIIETEHIMM M ONKMCaHUE LKAl OLIEHWBAHUSA
OCYILIECTBIISIOTCS B COOTBETCTBUM ¢ IlonoxkeHneM o OalIbHO-PEHTUHIOBOM CUCTEME OLIEHKH
pe3yabTaToB o0yueHus cTyaeHToB no mucuurumHe (IIpuka3 Ne42 ot 04.04.2014 «OO6 yTBepx)aeHUN
N0JI0KEeHUsI «PEUTUHT IO AUCLUIUINHEY ).

Jis O1leHMBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33/aHUI 00yUYarOMIUXCs

HCIIONB3YIOTCA cleayronme kputepun 1o 100-0amuibHOM mKae:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBL;
2. Tlpennoxenue criocoda pemieHus IpoOIeMbI;

3. OO6ocHoBaHue crioco0a pemneHus IpPoOIeMbI;

4. JlemoHcTpalus croco0a pemeHus mpooIeMBbl.

OrneHuBaHuE OCYIIECTBISIETCS 110 CIEAYIOIIEH IIKae:

100-6annpHas mkana PesynbTat ocBOCHUA
MmeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BbipaxeH yeTko

I[J'ISI OLICHUBAHUA CUTYAallUOHHBIX 3aJaHul HCIIOJIB3YCTCA CICAYIOIIasl IIKaia:

100-6annpHas mkana PesynbTat ocBOCHUA

00yJaromuiicss He MOXeT c(hOPMYITHPOBATH
MmeHee 30
mpobJIeMy, TIPEICTAaBICHHYIO B 3aJJaHUN

oOyyaroimuiicss popMynupyeT MOCTaBICHHYIO
3ajady, y Hero copMupoBaHbl

31-50 M30JIMpPOBaHHbIC 3HAHUS U YMEHUS, OJTHAKO

) OTCYTCTBYIOT UHTEIPUPOBAHHBIE TOHATHUS U
HaBBIKH, B PE3yJIbTATE YErO JOIYIICHbI

OIIMOKH B PCHICHUHA U 3a/IaHUC HC BBIIIOJIHCHO

3aJJaHHe BBIIIOJIHEHO, 00yYaroLuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
51-80 HOCTaBJIEHHON MPOOJIEeMBbI, OJTHAKO HE
) c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHE
4ero 00y4aronuiicst UCIIBITHIBAET 3aTPyAHEHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIICHUS 3a/1a9n

3a1IaHKUEC BBIITOJIHECHO KaK B TCOPETHUYCCKOM,
81-100 TaK U B [TPAKTHYCCKOM IIJIaHE, O6yanOLLIHI>'ICSI
JICTKO ACMOHCTPUPYCT CBOKO KOMIICTCHTHOCTD

10 JaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIITNE OIICHUTH PE3yJIbTaThl 00y4eHHUsI, BKIIOUAIOT B CeOs:
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®  BONPOCHI K MPOMEKYTOYHON aTTeCTallUU.

[lepeueHb KOMIIETEHIIMH M 3TAIbl UX (POPMUPOBAHUS TIPUBEIICHBI B CIICIYIOIICH Ta0IHIIe:

N HIndp Komnerenmust tanbl GopMHUPOBAHUS KOMIIETEHIIUH

1 OIIK-2 CrocoGHOCTE  TIPEACTaBUTH  aJIEKBATHYIO Cemecrtp -
COBPEMEHHOMY YPOBHIO 3HAHMH HAy4YHYIO
KapTUHY MHUPa Ha OCHOBE 3HAHUS OCHOBHBIX
NOJIOKEHUH, ~ 3aKOHOB W METOJOB
€CTECTBEHHBIX HAyK M MAaTEMaTUKH Ha
YPOBHE OCHOBHBIX (hOPMYJIMPOBOK

2 IIK-11 CrocoGHOCTh  IPUMEHATh  3HaHMs 06 | SHATh TpeboBaHus TEXHOJIOTHYHOCTH,
OCHOBHBIX THITAX coBpemenmpix | PKOHOMUYHOCTH, HAJGKHOCTH ¥ JOITOBEHHOCTH,
HEOpraHHYECKHX - opranmueckux | YKONOTHUCCKHX TOCHEACTBUI MX IPHMECHCHHS NpH
MaTepuaos, NPHHIHIAX BEIGOpa | MPOCKTHPOBAHHH BBICOKOTEXHOJOTHYHBIX TPOLECCOB
MATEpUANOB S 3aTAHHBIX  yCioBmii | Y METh IPOBOMNMTH BHIGOP MAaTEpHANOB AUl 331aHHEIX
SKCIUIyaTalMd ¢ y4eTOM  TpeOOBaHMii YCIOBUH DKCIUTyaTalldd C Yy4eToM TpeOoBaHMA
TEeXHOIOIHIHOCTH, SKOHOMEUHOCTH, | HAJEKHOCTH U JOITOBEYHOCTH, SKOHOMUYHOCTH
HAICKHOCTH - nonroseurocTy, | BIAIETh  3HAHWAMH MO  OUEHKE  HAJEXKHOCTH,
SKOTOIMYECKIX TOC/IEICTRH yx | AOJNTOBEYHOCTH, SKOHOMHYHOCTH U 9KOJOTHIECKHX
NpHMeHeHus npH NpoekTHpoBaHuy | NOCTSACTBHH IpUMeHeHNs MaTepuanos CeMeCTpsI -
BBICOKOTEXHOJIOTHYHBIX IIPOLIECCOB 1,2

3 OIIK-3 CII0COGHOCTb TIPHOOPETaTh HOBbIE 3HAHHS B | CEMECTP -
00JJaCTH €CTECTBEHHBIX HAYK M MaTEMATHKH,
UCTIONB3Ysl COBPEMEHHBIE 00Pa30BATELHbIE
U MHQOPMALMOHHBIE  TEXHOJOTH s
yTOYHEHHs HMH(GOpPMALMH O IPEAMETe
poheCCHOHATIBHOM NS TeIbHOCTH

4 K-4 CHOCOGHOCTD HCIOIB30BATE s | 3HATh COBPEMCHHbBIC TEXHOIOTHH OLCHKH KauecTBa
WCCIE/IOBAHMSX M pacyerax 3Hamps o | MATCPHAIOB M M3JCIMii M IPOLENYPEI CepTH(UKALIM
METOIaxX HCCIICIOBAHN, apamusa, | YMETh  ONPENeNATh  QU3NUECKHe, XUMHYECKHE,
JMATHOCTHKH M MOJIEHPOBAHHs CBOjicTB | MEXaHHUECKHE  CBOHCTBA ~ MATCPHANOB MM
BelleCTB  (MarepuaioB), (¢u3udyeckux u | PA3IMIHBIX BUAAX MCTIBITAHHI
XHMHUECKHX TpOIEcCax, NpoTeKaromux B | BJaJETh METONaMH IIAHWPOBAHWS M IIPOBEICHHS
MaTepuanax mpH HX MOIyuYeHuH, 06paboTke | W3MEPHTEIBHBIX  SKCIIGPUMEHTOB,  BBIOOpA M
W MOTHHKALIH UCIIOIb30BAHUS METOJI0B 00paboTku

3KCIIEPUMEHTAIBHBIX TaHHBIX M OLIEHKH PE3YJIbTaTOB
skcnepumenToB CeMecTpsl - 1, 2

Bonpochl kK IPOMEXXYTOUYHOM aTTECTAUN

«061113,51 xumus 1 HCOPraHM4YcCKasi XUMHUI»

1. 3auer ¢ onenxoii (1 cemecTp)
IIpuxpeniennsie gpaiiabi: Bonp. Xumus ( 22.03.01) 1 cem .doc

2. Jk3ameH (2 cemecTp)
IIpuxpenuiennnie paiiabr: Bonp. Xumus (22.03.01) 2 cem. .doc

6.  NEPEYUEHH OCHOBHOW U JOMOJHUTEJILHOW YYEBHOWM JIMTEPATYPBI,
HEOBXOJIUMOI TSI OCBOEHUS JUCIMIIINHBI

a)OCHOBHAs JIUTepaTypa:
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2. BanoB B.I'. OcHoBbl xumun. [DnektponHsiid pecypc] /B.I., MBanos, O.H. I'eBa. - M.: KYPC: HUIL]
NHOPA-M, 2014. - 560 c. Pexxum nocryma: http://www.znanium.com/bookread.php?book=421658.

3. IlpakTukyM MO OpraHu4eckoil xumum [DnekTpoHHbIi pecypc] / B. W. Tepenun [u np.] ; mox pen.
akagemuka PAH H. C. 3eduposa. - 2-e uza. (911.). - M. : BUHOM. Jlaboparopus 3nanuii, 2012. - 568 c.:
wi. - (YueOnuk s Beicmied  mkombl). - ISBN  978-5-9963-1101-9.Pexxum  mocrtyma:
http://www.znanium.com/bookread.php?book=477523

Jlumepamypa u3 31eKmpoHHO20 Kamano2a.

1. KopoBun H.B. O6mas xumus y4eOHHUK I BY30B 10 TEXH. HAIIpaBIl. U cnerl.. Beicirik., 2009. - 557

C.

0)10TIOTHUTEbHAS JINTEPATYPA:

1. Heoprannueckas xumust. Kpatkuii xype [Dnexrponnsiii pecypc] / B.I'. MBano, O.H. I'eBa. - M.:
KVYPC: HUIL NHOPA-M, 2014. - 256 c.. Pexum JIOCTYTIa:
http://www.znanium.com/bookread.php?book=458932

2. Tamesckas, H. B. Xwumus. [DnekrpoHsblii pecypc] YuebHo-meromuueckoe mocoome / H. B.
[Namesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3j., nepepad. u gor. - Kpacaogap: KCOU, 2014.
- 213 c. - Pexxum nocrymna: http://www.znanium.com/bookread.php?book=503508.

3. Hymrraera A. B. JlaGopaTopHblii NPakTUKyM MO (PU3UYECKON M KOJUTOWTHON XUMHH [DIEKTPOHHBII
pecypc] / I1. M. Kpyrmsikos, A. B. Hymraesa, H. I'. BunkoBa u nip. - [lenza: M3a-so III'Y, 2011. - 80 c. -
Pesxum nmocryma: http://znanium.com/bookread.php?book=365163

4. DBOMIOLIUS TEOPUU XUMHUYECKOTO CTpOeHUs BemecTBa A.M. ByTiepoBa B yHUTapHYIO TEOPUIO CTPOEH.
XUMHY. coell. (OCH. eMH. XUMUH): [DnekrponHsid pecypc] Monorpadus / O.C. Cupotkun. - M.: HUL]
HNHO®OPA-M, 2013 - 247¢c. Pexum nocryna: http://www.znanium.com/bookread.php?book=420415

1. Kopoun H. B. O6mast xumus. - M.: Akagemust, 2014. - 496 c.

1. MNEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETH «<MHTEPHET», HEOBXOJINUMBIX /IUIsA OCBOEHUSA JUCHUITVINHBI
Jns  obecnieueHust 00Opa3oBaTeIbHOrO  Mpolecca MO  JUCHMILIMHE — 0OydarouiuMmcs
MIPEAOCTABIIAECTCS. BO3MOXKHOCTh KPYTJIOCYTOYHOI'O JIUCTAaHIIMOHHOIO HWHIMBUAYAJBHOTO JOCTyIA K

ANEKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JI00OM TOYKM, B KOTOpPOW HMeEeTcs JOCTYI K CeTH

«nTepue».
HaumeHoBaHue pecypca HHTepHeT-cChIIIKA HA pecypc
"ZNANIUM.COM™
DneKTpoHHAas OoubamoreyHast cucrema | http://znanium.com
"ZNANIUM.COM".
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http://znanium.com/

000 "U3pareancrBo Jlanp"

OnexrpoHHas oubnuoreunas cucrema OO0
"N3narenscTBo Jlanp".

e.lanbook.com

00O "DexTpoHHoe W3aTeabeTBo FOPAVIT"

DnektpoHHas OubanoTeuHas cuctema FOPAUT. DBC

"JlerengapHble kHUrK"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

DJleKTPOHHAsA OMOIHOTEKA

MAU

OnexrponHas 6ubaroreka MAU (cobctBerHOCTE MAN).

http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas Oudamoreka Koncopuuyma aspokocMudeckux By3oB Poccun

DneKTpoHHAas oubnunoreka Koncopuuyma

AOPOKOCMHUYICCKHUX BY30B Poccun.

http://elsau.ru

buoanorexa POOU

bubanorexka POOU

‘ http://www.rfbr.ru/rffi/ru/library

Enunoe okHO 10cTyna K 00pa3oBaTeJIbHBIM pecypcam

Enunoe okHo A0CTYyIIa K O6pa30BaTeHLHLIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

DnekrponHas oubmoreunas cucrtema eLIBRARY.

‘ http://elibrary.ru

00O "HaunonaubHblil nugposoii pecypc "Pykont"

00O "HauuonaneHsiil nugposoii pecype "Pykont".

‘ http://text.rucont.ru

000 "UBUC"

000 "UBUC".

‘ http://ivis.ru

00O "HuTerparop aBTOpCKOro npasa'

OOO "Unterparop aBropckoro mpasa" 1Qlib.

‘ http://www.iglib.ru/

®I'BY "PI'B"

OnexktpoHHas oubnuoreka nucceprauuit PI'b.

http://dvs.rsl.ru

HarnmonanwsHhas anexkrponnas 6ubnuoreka (HOb). http://H36.pd
HII HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbIil | http://archive.neicon.ru

OnexTpoHHO-UHpopmanmonHslii Koncoprmym".

HayuHble MoJIHOTEKCTOBBIE PECYPChI U3AATEILCTBA
Springer (apxuB).

http://link.springer.com/

HaquHe IIOJITHOTCKCTOBBIC KypHaJIbI n31aTcIbCTBa

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza mannasix GreenFile kommaanu EBSCO.

http://www.qgreeninfoonline.com.

BHelIHeIKOHOMHYECKOE Oﬁ’belII/IHeHI/le

"AxaaemuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html
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https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html

OI'BY "I'ITHTH Poccun"

baza manneix Web of Science (nmpaBooOmamarens - | www.webofscience.com
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).
baza nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa30BaTENbHBIX IIEIIAX. http://www.nature.com/
Springer
Nature
baza nannbeix komnanuu EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHbple  MOJHOTEKCTOBBIE  JKypHaibl W KHuru | http://www.sciencedirect.com
n3narenbcrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOPU
Hay‘IHLIe MOJIHOTCKCTOBLIC  AHIJIOA3ZBIYHBIC JKYPHAJIbI
American Chemical Society.

8.METOJINYECKHUE YKA3AHMSA VIS OBYUYAIOLIUXCS IO OCBOEHUIO
JUCHUTINHBI

O PexTUBHBIM CIOCOOOM pa3BUTHSI TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YYCHHU
JTUCIUIUIMHBIL SBIISICTCS CaMOCTOsITENIbHAs paboTa, KOTopas HaieleHa Ha TpOpadOTKy CTyJIECHTaMH
MaTepHalia MpoUIeIIINX KOHTAKTHBIX 3aHATUI U TIOATOTOBKY K MPEACTOSIINM 3aHSTHSIM.

CaMocTtosiTenbHasi paboTa CTYICHTOB NPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOYKHOCTSIMH.  MOXXHO, OJHAaKO, PEKOMEH/JOBaTh TPYIIIOBOE H3YYCHHE  MaTCpPHUAJIOB,
o0ecrieynBaroIIee COBMECTHYIO pabOTy HECKOJBKHX CTYJIEHTOB, YTO TIOJOKHUTEIBHO BIHSET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO ke BpeMs BBICOKas CTENEHb YCBOCHHS HW3YYaeMOH IUCIHMIUIMHBI JIOCTHTASTCS TIPH
MOCTOSIHHOM paboTe CTYJAEHTOB HaJl TEKYIIUM MaTepuaioM. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTepuajga B JIEHb €ro IMPOYTEHHUS, 4YTO TIO3BOJISET, BO-TIEPBBIX, OINEPATUBHO (HA
CleyIolIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIKE BOIMPOCH! U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JTVCIUTUIAHE 3/I0JITO JI0 IIPOMEXKYTOYHOH aTTeCTallNH.

[Ipy MOATrOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoOXoAuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJHMT OCO3HAHO paboTaTh C MpeajaraeMbIM MaTepHajoM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSTHUH, 4, CIEAOBATEIbHO, 3aKJIaAbIBaTh 0a3y METOJUK U MPHEMOB MPHU pPEUICHUH
MPAKTUIECKHX 3aJ1ad.

[Ipu u3ydeHnn marepuaina HeoOXOIUMO JAeNaTh aKIEHT He Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MMOHMMAaHUE ero (PU3WYECKOW CyTH, YTO Pa3BHBACT MBIILIICHUE W TIO3BOJIACT MOHATH METOIOJOTHIO
M3y4aeMo# AUCIUTIINHBL.

Memoouueckue pekomenoayuu K 3a0aHUAM.

Mertoauyeckue YKa3aHuA 10 OpraHu3alun CaMOCTOSTEIbHOMN pa6OTLI CTYACHTOB

no nucruiuinae «O06mas xumus 1. Heopranwueckas xumusi» — M.: MATU, 2014

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT' UM, UCITIOJb3YEMBIX ITPUA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA 11O JUCHUIIJIMHE
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JlucuuIuiiHa ~ OpUEHTHpOBAaHAa HAa TPUMEHEHHE KOMIBIOTEPHOH TEXHUKH, PECYpCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Oubimoreku MAW s
MoMCKa, cOopa, XpaHEeHUsI, 00paOOTKU U MIPEACTABICHHUS HH(OPMAITHH.

[Tporpammuoe obecnieuenue, MTHTepHET-pecypChl, 3JIEKTPOHHbBIE OMOIMOTEYHBIE CUCTEMBI:
KomnbroTepHoe TecTupoBaHue

10. ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
JUCHUIINHBI

1). bubmmoteka Ctynunackoro ¢punmana MATH.
2). bubnmoreka METOAMYECKUX YKA3aHUH K JJA0OPaTOPHBIM paboTaM B MEYaTHOM U AJIEKTPOHHOM
BHJIE:

1. DnekTpoHHas cTpyKTypa aroMoB U [leproanueckas cucrema snementoB - M.: MATU, 2011

2. Knaccbl 1 HOMEHKJIaTypa XUMHUYECKUX Heopranmueckux coenuHenui. Yactes I. — M.: MATH,
2001

3. Knaccel 1 HOMEHKJIaTypa XMMUYECKUX Heopranudeckux coeaunenuil. Yacte 1. — M.: MATH,
2001

4. XvMHYecKue ypaBHEHUS B MOJIEKYJIApHOM U HOHHOU dopme. — M.: MATH, 2001

5. Onpenenenue BogopoHoro nokaszarens. — M.: MATU, 2006

6. Ionspuzanus nonos. — M.: MATH, 2006

7. Kunetuka u paBaosecue. — M.: MATU, 2002

8. I'mapomusz — M.: MATH, 2006

9. OKHCITUTEIIEHO-BOCCTAaHOBUTENBbHBIC peakiuu — M.: MATU, 2006

10. Dnexrpoxumus. M.: MATU, 2005

11. Kommekcueie coequnenus. — M.: MATH, 2011

12. Metonb! nosyuenus 3onei. — M.: MATU, 2011

13. ducnepcusie cuctembl. — M.: MATH, 2012

14. PactBopsl. - M.: MATH, 2012

15. Meroanueckre yka3zaHus 0 OpraHU3al[il CaMOCTOSATENbHON pabOThI CTYJEHTOB

no aucuuiuinHe «O6mas xumus 1. Heopranuueckas xumusi» — M.: MATH, 2014

3). JlaGopaTopus oO1iei XuMuu.
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Ipnnoxenne 1
Kk pa0oueil nporpaMme JHCIHUIIJIHHBI

«0611_[35{ XHMHS 1 HeopraHmdeckas XUMHsI»

AHHOTaNUsA padoyeil MPporpaMmmbl

Jucoumimaa OO1mas xuMus 1 Heopranudeckas XMMHUs SBIISICTCSA 9acThio bioka 1 JIMCIUIUIMHBI
JTUCIUIUIMH TOATOTOBKH CTYJICHTOB IO HampamieHuto noarotoBku 22.03.01 MatepuanoBeneHue u
TEXHOJIOTMH _MaTepuasioB. JlucnumimuHa peanmsyercss Ha CrynuHo dakyiabrere  «MOCKOBCKHI
ABUAIIMOHHOTO HMHCTUTYTA (HAMOHAIBHOTO WCCIIEIOBATEIbCKOTO YHUBEpcHUTETa)y Kadempoi
(xadpenpamu) MCulT.

JucuuiuinHa HareneHa Ha GopMupoBanue criemyronmx komrerenuuid: OIIK-2 J1K-11 ,OI1K-3
JIK-4.

ConepkaHue NUCHUIUIMHBI OXBAaTBIBAET KPYT BOIMPOCOB, CBA3AHHBIX C: (DyHIaMEHTaIbHBIMHU
3aKOHAMHU HPHUPOJBL. CTPOCHHUS U CBOWCTB aTOMOB, MOJIEKYJ, XHMHMYECKHMX CBSI3€H, BCIICCTB U
COCIMHEHMH, XHMHUYECKUX pEaKIUi, TOMOIE€HHBIX M TE€TEPOr€HHBIX CHCTEM, IOJE3HBIX JUIA
obecneueHus JaabHEeH npodhecCHOHANLHON AEITEILHOCTH.

[IpenomaBanue AUCHUIUIMHBI MPEAYyCMATPUBACT ClEAyronre (GOpMbl OpraHU3alUU y4eOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3andarue, Jlaboparopnas pabora.

[TporpaMMo#l MUCHUTUTHHBI MPEAYCMOTPEHBI CICAYIONINE BHIbI KOHTPOJS: MPOMEKYTOYHAS
attecranus B opme 3auet ¢ oneHkoit (1 cemectp) .Jk3ameH (2 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JAMCUMIUIMHBI COCTABISET 6 3a4eTHBIX eauHull, 216 Yacos.
[TporpaMMoi#i TUCHMILIMHBI MpeaycMOTpeHbl Jekimonubie (40 wacoB), npaktudeckue (2 yacos),
naboparopubie (48 yacoB) 3anstus u (90 4acOB) CaMOCTOSITEIBHOM PaOOTHI CTY/ICHTA.
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IMpunoxkenue 2
K padoueil nporpaMme JUCHHUIINHBI

«O0masg xumus 1 HeopraHu4ecKas XUMU»

IIpukpeniennslie ¢aiibl

Bonp. Xumus ( 22.03.01) 1 cem .doc
BOITPOCHI no XMMHUUN.
1 CEMECTP
(nanpasienune 22.03.01)

1. Kitaccel XMuMHAYECKUX COETUHEHUN.

2.HomeHknaTypa XMMHUYECKUX COCTUHEHUN

3. BbICOKOMOIEKYISIpHBIE COETMHEHHS; UX CTPOSHHE, CBOWCTBA, METOBI TIOTY4YCHUSI.

4. Ilepuonuueckuit 3akoH Menzeneesa: GpopmynupoBka 3akoHa J[.M. MenaeneeBsiM, pa3BUTHE
3aKOHA.

S.Ilepunoanyueckas CUCTEMA SJIEMEHTOB.

6.5l nepHast MOZIeNIb aTOMA.

7. KBanTtoBas teopus. YpapHenue [Lnanka.

8. Mozeinb BogopoJHOro aToMa.

9. KopnyckynsspHO-BOJTHOBAs IBOMCTBEHHOCTH ()OTOHA U JICKTPOHA. Y paBHEeHHUE j1e bpoits.

10. OpOuransHas Mmoaens aroma. [loHsATHE aTOMHOW OpOHUTAIH.

11. DHepretuueckoe COCTOSHUE DJIEKTPOHA B aroMe: MOJEIb OJHOMEPHOIO aroMa co
CTOSYMMHU BOJIHAMH, CBSI3b DHEPIUM JIEKTPOHA E ¢ KBAHTOBBIM YMCIIOM N.

12.I'naBHOE KBaHTOBOE YHUCJIO.

13.0pOuTanbHOE KBAHTOBOE YHCIIO.

14.MaruuTHO€E 1 CHMHOBOE KBAaHTOBOE YHCJIO.

15.MakcumanbHO€E YUCIIO IEKTPOHOB HA YPOBHSX U IOAYPOBHSX.

(ITpaBuita cocTaBieHUs AIMEKTPOHHBIX (HOPMYII.)

16. Tunsl XUMUYECKOM CBSA3U. Y cI0BHE 00pa30BaHMs XUMUYECKOH CBSI3U.

17. OCHOBHBIE OTJINYUTENIBHBIE IPU3HAKH KOBAJIEHTHON CBSI3H:

CBSI3bIBAEMbIE aTOMBI, XapaKTep 3JEMEHTOB, IPOLECC B AEKTPOHHOU 000j04Ke, 00pa3yemble
YaCTHUIbI, TUII KPUCTAIIMYECKON PEIIETKH.

18. 3aBUCHMOCTb PHEPTUU CUCTEMBI U3 JIBYX aTOMOB BOJOPOJAA OT PACCTOSIHUS MEXKIY HHUMHU.
Crioco6 00pa30BaHUs XUMHUYECKON CBSI3U B MOJIEKYJIE BOJIOPOJIA.

19. Meron BaneHTHBIX cBsi3ell. CyIIHOCTh BaJICHTHBIX CXEM.

20. BasleHTHBIE CXEMBI TPOCTHIX U CI0KHBIX BeHIECTB. I [0HATHE KOBaIEHTHOCTH.

21. MeToz MOJIEKYJIIPHBIX OpOUTaIen

22.Turbl KOBaJIEHTHOM CBSI3H.

23. TloHATHE OTHOCHUTEIBHOM 3JIEKTPOOTPULATENBHOCTH. CBSI3b BEJIMYMHBI OTHOCHUTEIBHON

SJICKTPOOTPULATEIIBHOCTH 3JICMEHTA C €0 IOJIOKCHUEM B HepHOI[quCKOﬁ CHUCTEMCE DJICMCHTOB.
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24 Ilousatust 3¢ (PEeKTUBHOTO 3apsija aTOMOB, SJEKTPUUYECKOTO AUMOJA. J[UIMOIBHBIT MOMEHT
MOJIEKYJIBI.

25.IlonsipHas W HEMOJSIpHAsE CBSA3b B MHOTOATOMHBIX MoJIeKyJiax. CXeMbl BO3MOXHOTO
cTpoeHus Mosekys tuna AB2 u AB3 .

26.Crioco0b1 00pa3oBaHUsI KOBAJICHTHOM CBSI3H.

27. OcoGeHHOCTH KOBAJICHTHOM CBSI3U: HAMPABICHHOCTh U HACHIIIAEMOCTb.

28.0TMuuTeNbHBIE 0COOEHHOCTH NOHHOM CBSI3H:

CBSI3BIBAEMBIC aTOMBI, XapaKTep AJIEMEHTOB, IPOIECC B ANEKTPOHHOU 00004Ke, 0Opa3yembie
YaCTHUILbI, TUIl KPUCTAIIMYECKON PELIETKH.

29. OrmpeneneHne HMOHHON CBs3M, HOHOB. (OCOOCHHOCTH HWOHHOM CBSI3M : OTCYTCTBHUE
HaIPaBJIECHHOCTH U HACHIIIIAEMOCTH.

30. IToHsATHS TONSPHU3AIMH, TTOJIIPU3YEMOCTH U TOJSIPU3YIOIIEH ClTIOCOOHOCTH NOHOB.

31. OcHOBHBIE OTIIMYUTENBHBIE OCOOEHHOCTH METAJUTMUECKOM CBSI3H :

CBSI3BIBAEMBIE aTOMBI, XapaKTep SJIEMEHTOB, MPOLECC B ANEKTPOHHOU 000104YKe, 00pa3yemblie
YaCTHIbI, TUIl KPUCTAJUTMIECKON PEIICTKH.

32. ®uznveckue U XUMHUYECKHE CBOMCTBA MeTalIoB. Kprcraummueckast CTpyKTypa METaIIIOB.

33. CiocoObl NOIYYEeHUsI METAJIIOB.

34.HanpaBneHue XUMUYECKUX PEaKIUH.

35. CKOpOoCTh XUMHUYECKUX PEAKIIUH B TOMOTEHHOW U T€TEPOreHHON CUCTEMaX.

36.DakTopsl, BIUAIONINE HA CKOPOCTh XUMHUYECKON PEaKIINH.

37.BnusiHue TemmepaTypsl U MPUPOABl PEArUPYIOIIUX BEIIECTB HA CKOPOCTh XMMHUYECKOM
peakiuu.

38.BnusiHue KOHIICHTPAIMK PEarupyroiInX BEIIECTB Ha CKOPOCTh XUMHYECKON PEaKIIHH.

39.Cmemenne xumudeckoro pasHoBecus. [Ipasuio Jle [llaTense
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BOITPOCBI no XMW

(nanpasnenue 22.03.01)
2 CEMECTP

PactBopbl. OCHOBHEIC ONpE/ICIICHUSI.
CrocoObI BEIpaXKEHHUS COCTaBa pacTBOPOB.
JlucriepcHbIe CHCTEMBI.

OHpeHCHeHI/Ie SJICKTI)OHI/ITI/I‘JCCKOI\/'I Aucconuranuu, 3JICKTPOJIUTOB U HEIJICKTPOJIUTOB.

[Ipomecc mucconuaiy, CTeIeHb TUCCOMMAIIIH YICKTPOIIUTA.
CnaOble ¥ CUIIBHBIC JICKTPOJTUTEHI.

Jlucconuanus BOIbI.

Bonopoanstit mokasarens. Hkana pH. MHaukatopsl.
Knaccudukaius HOHHBIX PeaKIuii.

. I'maponus coneit.

. OKHCIIUTEIHbHO-BOCCTAHOBUTEILHBIE pCaKkuuu.

. Baxuneiinirie BOCCTAHOBUTEIH.

. Baxuneinive OKUCIUTENH.

. DIEeKTPOXUMHUECKUH P HANIPSHKEHUH METaJlIoB.

. CTrangapTHbIE 3JIEKTPOAHBIE TOTCHLIUATIBL.

. BomopoiHelii a5eKkTpo.

. 'asibBaHUYECKUE IIIEMEHTHI.

. BropruHble HCTOUHUH XUMUYECKON SHEPTUH.

. YpaBHEHHE 3JIEKTPOJHOrO MoTeHItnaia (ypapHenue Hepuera).
. Onextponu3. OOIIIe MOHSTHS.

. OTnnuus raJpBaHUYECKOTO 3JIEMEHTa U 3JIEKTPOoJIn3epa.

. DJEeKTPOIN3 BOAHBIX PACTBOPOB COJICH.

. DJEeKTPOIU3 C PACTBOPUMBIM AHOIOM.

. Hampspkenne pasnoxkenus anextponuta. [lepenanpspkenue.

. 3aKOHBI SJIEKTPOJIA3A.

26.

DJEKTPOXUMHUYECKasi KOPPO3HAL.

24 MeToapl 3alTUTHI OT KOPPO3UH.
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