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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 HpeIlIIleCTBle].l[l/le JUCHUIIIMHBI HOCJ’ICI[le].l[l/le JUCHUIIINHBI

1 duzuyeckasi XuMus

2 Marematuka. Teopus  BeposiTHOCTEH U
MaTeMaTU4yecKasi CTATUCTHKA

3 MaremaTuka. MaTeMaTu4eCKuil aHaIu3

4 Maremaruka. J{luddepeHimanpabie ypaBHEHUS

5 Marematuka. UuciieHHBIE METOIbI

6 Maremaruka. Jluneninas anrebpa u
aHAIMTHYECKasi TEOMETpUs

7 DJIEKTPOTEXHUKA U JICKTPOHUKA

8 Dusuka

9 HTorosas roc. arrecranus

10 DKOJIOTHS

11 Mertannndeckue MaTepuanbl U TEXHUYECKUN
nporpecc  (CoBpeMeHHBIE  MaTepuaibl U
TEXHOJIOTHH)

12 MartepuanoBeneHue u TEXHOJIOTHH
KOHCTPYKIIMOHHBIX MaTepHaJIOB |

13 Hayunble 0CHOBBI MaT€pUaIOBEICHHS

14 MarepuaiioBeieHue u TEXHOJIOTHU
KOHCTPYKLIMOHHBIX MaTepHaJIOB 2

15 TennorexHnka W OCHOBBI  TEILIONEPEIaYn
(TemnoBbIe MpOIIECCHI M arperarthl)

16 Hosbie KOHCTPYKIIMOHHBIE u
¢GyHKIMOHaIbHBIE MaTepuasbl (Marepuaisl ¢
0COOBIMH (DU3UKO-XUMUYCCKUMH u
(buU3HYECKUMU CBOMCTBAMH)

17 VYuebHas mpakTuka |

18 duznueckue METO/IbI HCCTIe0BaHUS
MatepuaioB  (MeTonsl — Hepas3pyIIAOIIETO
KOHTPOJISI KauecTBa M3JeJIUi)

19 MoaenupoBaHHue TEXHOJIOTHYECKUX MTPOLIECCOB
(MogenupoBaHue CUCTEM)

20 Pu3znuecKoe METaLIOBEICHHUE

21 Hayuno-uccnenoBarenbckas padbora

3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
OOmas TpyJ0eMKOCTh TUCIUIUIMHBI COCTABIISAET 6 3aueTHBIX(bIe) equuuI(bl), 216 gaca(oB).
Moayas Pazgen Jleknuu | Ipakruy. | Jladopar. | KCP | CPC | Bcero Bcero ¢
3aHATUA paﬁon)l qacoB IK3aMC¢HaAMHU
u
KYPCOBBIMH
OO0r1mas Xumusi. DIIEKTPOHHOE CTPOCHHUE 6 2 0 0 8 16 108

Heopranugeckas
xumus (1

CeMECTp)

aTOMOB DJIEMEHTOB,
TIEPHOTUYECCKUIA 3aKOH U

NepUoOAUICCKasd CUCTEMaA.
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[IpencraBnenus o 10 0 16 32 58
XUMHYECKUX CBASIX,
SJIEMEHTEI, BEIeCTBA 1
COCAMHEHHS
XuMHs METAJIJIOB 2 0 4 10 16
XuMHdecKasi KHHETHKA 2 0 4 12 18
OOmast XuMusl. BoHble pacTBOpEI B 2 0 0 0 2 108
Heopranudeckass | HEOPraHHYECKOI XUMUH
2
xama ( PacTBOpEHI 371€KTPOIHUTOB, 12 0 16 24 52
ceMecTp)
HOHHBIE ¥ OKHUCIIUTEIIEHO-
BOCCTAQHOBHTEIIbHBIC
PpeaKLHL.
DNeKTPO-XUMHIIECKIC 6 0 8 4 18
HPOLIECCHI
Bcero 40 2 48 90 180 216

3.1.Conep:xkanue (IUAAKTHKA) TUCHUIIHHBI

B paszoene npusooumcs nonnwiii nepeyerb OUOAKmMuYeckux eOunuy, NOOAEHCAuUX YC8OEHUIO NPU U3YYeHUU

OAHHOU OUCYUNTTUHBL.

- 1. Crpoenne atromoB u Ilepuonuyeckas cucrema snementoB J[.M.Menaeneera

- 2. XuMu4ecKas CBA3b, JJICMCHTHI, BEICCTBA U COCAMHCHMA

- 3. BBICOKOMOJIEKYJISIPHBIE COCANHEHUSL.

- 4. XuMug METAJLIOB

- 5. XumMuueckass KHHETHKA

- 6. Bogsble pacTBOpBI B HEOPraHUYECKON XUMHUU

- 7. PacTBOPBI 3JIEKTPOJIUTOB U HEAJIEKTPOJIMTOB

- 8. Turbr XUMHYECKUX peaKIui

-9. QHCKTpOXI/IMI/I‘IeCKI/Ie MPOHECChI

3.2 Jlekuun

Ne

n/n JUCIHHIINHDI

Paznen
JacoB

OobeMm,

Tema JeKIuu

JAunnaxr.
eIMHHUIIBI

1.1.2nexTpoHHOE
CTPOEHUE aTOMOB
JJIEMEHTOB,
NIEPUOJUYECKUI
3aKOH H
epruoIuIecKas
cucTema.

OCHOBHEBIE MMOHITHS U 3aKOHBI XUMUH. 3HeKTpOHHO€ CTPOCHUEC

aToOMOB

1

1.1.2nexTpoHHOE
CTpOEHHE aTOMOB
JJIEMEHTOB,

[Tepuoandeckast cuctemMa 3JIEMEHTOB U DJIEKTPOHHAS CTPYKTYpa

aTOMOB.

Bepcus: AAAAAAB39Gk Kox: 000134534




TIePUOANYECKUN
3aKOH 1
nepuoanuecKas
cHCTeMA.

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

OCHOBHEIE THIIbI XHUMUYSCKUX c13;13e171, ycCioBuUC 06p330BaHI/IH.

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

KoBanenTHas, noHHas ¥ MeTaJllTMdecKas CBI3b. Mx
OTIMYUTEIIHHBIC TPU3HAKI

1.2.IlpencraBieHus
0 XUMHYECKUX
CBSI3SIX, DJIEMEHTHI,
BeEIeCTBA U
COCOAUHCHUSA

OCHOBHBIE KJIACCHI XHMHYECKUX BCIIICCTB.

2,3

1.3. Xumus
METAaJIOB

duznyeckre ¥ XMMUYECKHE CBOMCTBA METaJIJIOB.
Kpucrammnueckoe crpoerne. CriocoOb! TOJTy4eHUsS] METAJLIIOB.

1.4 Xumnueckas
KHHETHKA

3aKOHOMEPHOCTH NPOTEKAHUS XUMHUCCKUX PEaKIil.
XHMHUUECKOE PABHOBECHE U €TI0 CMELICHUE

2.1.Boansie
pPacTBOpHI B
HEOpTraHMYEeCKOU
XHMHUU

PaCTBOpHZ KJ'IaCCI/Iq)I/IKa]_II/IH, CBOMCTBA M CIIOCOOBI BbIPpa>KCHUA.

2.2.PactBOpHI
3JIEKTPOJIUTOB,
HOHHBIC U
OKHCITUTEIHHO-
BOCCTaHOBHTEJIBHbIC
peaKIuH.

SHGKTPOJII/ITI/I‘IeCKaSI JAUCcoranys. CuibHbBIE U cIa0bIe
SJICKTPOJIUTHI.

10

2.2.PacTBOpHI
3JIEKTPOJIUTOB,
HOHHBIC U
OKHCIIUTEIIHHO-
BOCCTaHOBHUTEJIbHBIE
pEaKIuH.

BonoponHslii nokasarens cpeast. [lkana pH.

11

2.2.PacTBOpHI
3JIEKTPOJIUTOB,
HOHHBIE U
OKHCITUTENBHO-
BOCCTaHOBHUTEJIBHbIC
peaKIHu.

HonHbIe 1 OKHCIUTEILHO-BOCCTAHOBUTCILHEIS pcaknuun.

12

2.3.2nexTpo-
XUMHUYECKHE
MPOLIECCHI

DNEKTPOXUMHUUECKUN Psii HANIPSDKEHUH. DIEeKTPOAHbIE
MOTEHIMAIbl. XMMHUYECKHE HCTOYHUKH TOKA. DIIEKTPOIIN3.

13

2.3.2nexTpo-
XUMHUYCCKHUEC

POLIECCHI

DnekTpoxumMudeckast Kopposusi. CriocoObl 3aIUTH METAIIOB
OT KOPPO3HUH.

HTroro:

40

3.3.Conep:xanue JIeKIUH.

1.1.1. OcHOBHbIE IOHSITHS M 3AKOHbI XUMHUH. DJIEKTPOHHOE CTPOEHHE ATOMOB

(A3: 4, CPC: 4)
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Tun nekuun: MadopMarmonHas JeKIus

®opma opranusaumm: Jlekuus

1.1.2. [Tepuoauyeckasi cucTeMa 3JieMeHTOB M JIEKTPOHHAsI CTPYKTYypa aTomoB. (A3: 2, CPC: 2)
Tun nekuun: MadopMarmoHHas JEKIus

®opma opranu3aumm: Jlekuus

1.2.1. OcHOBHBIE THIIBI XUMUYECKHX CBsI3€ii, yciioBue odpazoBanusi. (A3: 2, CPC: 4)
Tun nekuun: MadopMarmoHHas JeKIus

®opma opranusaumm: Jlekuus

1.2.2. KoBajieHTHasi, HOHHAasl 1 MeTaJuTHYecKkas cBsa3b. UX oTiimunTeabHble npu3naku (A3: 4, CPC:
6)
Tun nekuun: MabopMarmoHHas JEKIus

®opma opranmzamun: JIekys

1.2.3. OcHOBHBI€ KJIacchl XUMHUYecKux BemlecTB. (A3: 4, CPC: 6)
Tun nekuun: MabopMarmoHHas JIEKIus

®opma opranmzamun: JIekys

1.3.1. ®usnyeckne U XxuMu4eckue cBoiictBa MerawioB. Kpucraiimueckoe crpoenune. Criocodobl

MOJIyYeHHUs METAJLIOB.
(A3:2,CPC: 4)
Tun nexumn: Nadopmarrionsas nexus

®opma opranmsaumu: JIekus

14.1. 3aKOHOMepHOCTI/I MPOTCKAHUA XHUMHYECCKHUX pealcuuif[. XumMnuyeckoe pPaBHOBECHE U €TI0

cMeleHue
(A3:2,CPC: 6)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsaumm: Jlekums

2.1.1. PacTBOpBI: KJIaccu(puKaius, CBOICTBa U cnocodbl Bbipaxkenus. (A3: 2, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranusaumm: Jlekuus
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2.2.1. Jnekrpoaurnyeckas gucconuamnus. CuibHbie U c1adble 3aekTpomThl. (A3: 4, CPC: 6)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsanmu: JIekius

2.2.2. Bonopoansliii nokaszarensb cpensbl. kana pH. (A3: 4, CPC: 6)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3anmu: JIekius

2.2.3. NoHHbIE U OKUCIUTETbHO-BOCCTAHOBHUTE/ILHBbIe peakumu. (A3: 4, CPC: 6)

2.3.1.

Tun nekuun: MudopmarmonHas Jexius

®opma opranmszanun: JIekys

3JICKTp0XI/IMI/I‘leCKI/Iﬁ paa Hal'[pﬂ)l(elll/lifl. 3JIeKTpO)IHbIe NOTEeHUANbl. XHUMHYECKHE

HCTOYHUKH TOKA. JiekTpoams. (A3: 4, CPC: 1)

Tun nekuun: MudopmarmonHas Jexius

®opma opranm3aumu: JIekus

2.3.2. DaexkTpoxuMmnyeckast koppo3us. Crnoco0bl 321U THI METALI0B 0T kKoppo3uu. (A3: 2, CPC: 0)

Tun nekuun: MudopmarmonHas Jexius

®opma opranm3aumm: JIekums

3.4.1lpakTHyecKue 3aHATHS

Ne
n/n

Paznen
JUCIHHILTHHBI

OobeMm,
4acoB

Jlupakr.

Tema NPpaKTH4YeCKOro 3aHATHUS
eTHHHIIBI

1.1.9nexTpoHHO
€ CTpOCHHE
aTOMOB
3JIEMEHTOB,
MepUOINYECKUI
3aKOH H
MeproInIecKas
cucrema.

1

OreKkTpoHHas CTpyKTypa aToMoB H Ilepnoguueckas cuctema
3JIEMEHTOB

HToro:

3.5.Conep:kanne NPAKTHYECKUX 3AHATHH
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1.1.1. DaexkTponHasi cTpykTrypa atomoB U [lepuoauueckasi cucrema jiemenToB (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakrrnyueckoe 3aHsTHE

3.6.J1aGopaTopHbie padoThI

Paznen
JUCHUILITHHBI

HaumenoBanue 1adopaTopHoi
padoThI

O0bem,
4acoB

JAupakr.
eIMHHUIbI

1.2.Ilpencrasn
CHUS O
XUMHYCCKHUX
CBSI3SIX,
JJIEMEHTHI,
BEIIIECTBA U
COCAMHEHUSI

Kuaccel 1 HOMEHKIIaTypa XUMHYECKUX
COCJIMHECHU.

2

1.2.Ilpencrasn
E€HMS O
XHUMUYECKUX
CBSI3SIX,
DJIEMEHTHI,
BEIIECTBA U
COCAUHCHUS

XUMHAYECKUE ypaBHEHHS B
MOJICKYJISIPHOM ¥ HOHHOI popme

2,8

1.2.IIpencrasn
CHHUA O
XUMHYCCKHUX
CBS3sX,
3JIEMEHTHI,
BEILECTBA U
COCIMHEHUS

ITonsgpuzanus HOHOB

1.2.IIpencrasn
€HHUS O
XMUMHYECKUX
CBSI3IX,
9JIEMEHTBI,
BEIIIECTBA U
COCOAUHCHUA

KommtekcHrie COCIMHCHUA

1.3. Xumus
METAJUIOB

OKHCIUTENFHO-BOCCTAHOBUTEILHBIC
peakiuu

4,8

1.4 Xumnueck
ast KHHETHKa

Kuneruka u paBHOBecHe.

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

Omnpenenenre BOAOPOTHOTO
MOKa3aTeJIst CPe/ibl.

2.2.PacTBOpBI
31EKTPOIUTOB,
UOHHBIE U
OKHUCIIUTEIBHO
BOCCTaHOBHTE
JIbHBIE
PEaKIHH.

I'toponus

7,8

2.2 .PacTBOpHI
3IIEKTPOJIUTOB,
HOHHBIC U
OKHCJIUTEIBHO

OKHCIUTENLHO BOCTAHOBUTEIbHBIC
peakiuu. Baxueiue okucauTe I u
BOCCTaHOBUTEJIH.
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BOCCTAaHOBHTC
JIBHBIC
PCaKIuu.

2.3.9nekTpo- 9
D1eKTpOXUMHUS. DIEKTPOXUMUIECKASI
10 XAMHUYECKUE 8
KOPPO3HSL.
MPOIIECCHI
Hroro: 48

3.7.Conep:xanue 1a60paTOPHBIX padoT
1.2.1. Knaccpl 1 HOMEHKJIaTypa XUMHYecKuX coequHennii. (A3: 4, CPC: 4)
®opma opranmzanum: Jlabopatopuas padora

1.2.2. Xumu4eckue ypaBHeHUs1 B MOJIeKYJISIpHOM 1 noHHoM dopme (A3: 4, CPC: 4)
®opma opranusanuu: JlaboparopHas padota

1.2.3. lHonsapuzauus uonos (A3: 4, CPC: 4)
®opma opranuzanuu: Jlaboparopuas padora

1.2.4. Komniekchbie coenunenusi (A3: 4, CPC: 4)
®opma opranuszanuu: Jlaboparopuas padora

1.3.1. Oxucaure/ibHO-BOCCTaHOBUTEIbHBbIE peakuuun (A3: 4, CPC: 6)
®opma opranuszanuu: Jlaboparopnas padora

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

2.2.1. Onpenesienne BOIOPOIHOTO MOKA3aTEsA CPebl.
(A3:4,CPC: 2)
®opma opranuszanuu: Jlaboparopuas padora

2.2.2. T'taposmm3 (A3: 4, CPC: 2)
dopma opranuszanuu: Jlaboparopuas padora

2.2.3. OKHCIUTETHHO BOCTAHOBUTE/IbHbIE peakini. BaskHeiilue oKNCIMTEeIM U BOCCTAHOBUTEJIH.
(A3:8,CPC: 2)

®opma opranmsanum: JlabopatopHas padora
2.3.1. DaexkTpoxumus. JjeKTpoxumudeckasi kopposus. (A3: 8, CPC: 3)

®opma opranmzanum: JlabopatopHas padora

3.8.KoutpoJs camocrosiTebHoi padotel (KCP)

Ne Pazpnen Oonbem,

Tema KCP
n/n JUCHHUILIHHEI 4acoB
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Hroro: | |

3.9.Conep:xkanne KCP

3.10.KypcoBble padoThbl U NPOEKTHI MO AUCHHUIITIHHE

3.11.IIpoMe:kyTOYHAN ATTECTALUA
1.

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

2.

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

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJIA
CAMOCTOSTEJIbHON PABOTHI OB YYAIOIINXCA IO JUCHUILINHE

Meroanueckex yKa3aHus:
1. DuekTpoHHas cTpyKTypa aTtoMoB M [lepuoanyeckasi cucrema jiemenToB - M.: MATH, 2011

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

3. Kitaccbl M HOMEHKJIATYpa XUMHUYECKMX Heopranmdeckux coegunenuii. Yacro II. — M.: MATH,
2001

4. XumMu4ecKue ypaBHeHHMsl B MOJIEKYJIAPHON U HOHHOM popme. — M.: MATH, 2001
5. Onpenesnienne BogopoaHoro noxkasaress. — M.: MATH, 2006

6. Ilossipu3anust nonos. — M.: MATH, 2006

7. Kunernka u papaoBecue. — M.: MATH, 2002

8. 'maposms — M.: MATH, 2006

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

10. Dnexrpoxumus. M.: MATH, 2005

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

12. Metoasb! nosrydyenus 3oaeii. — M.: MATH, 2011

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

14. PactBopsl. - M.: MATH, 2012

15. Metonnyeckue yKa3aHus 10 OPraHU3ALHUM CAMOCTOSITEJILHOI padoThI CTYy1eHTOB

no aucuunimHe «Oomas xumus 1. Heoprannmyeckas xumus» — M.: MATH, 2014

Bepcus: AAAAAAB39Gk Kox: 000134534



1. OcHOBHAas U AONOTHUTENBHAS JINTEPATYpa MO0 JTUCLUIIIMHE
2. Pecypchl nH(DOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHON ceTH «HTepHET.
3. Pecypcpl HayuHO-TexHHUYecKOoi Oubmmorexn MAU.

4. adopmariioHHbIE CTEH/IBI KadeIphl.

5.  @®OHJ] OLEHOYHBIX CPEJCTB JJIsI IPOBEJEHUSI TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS O JUCUUIIINHE

Onucanue nokasaTesiel, KpUTEPUN OLIEHUBAHUS KOMIIETEHIMM M ONKMCaHUE LKAl OLIEHWBAHUSA
OCYILLIECTBIISIOTCS B cOOTBETCTBUM ¢ IlonoxkeHueM o OasIbHO-PEHTUHIOBOM CUCTEME OLICHKH
pe3yabTaToB o0y4yeHus cTyleHtoB no aucuuiumHe ([Ipuxa3 Ne42 ot 04.04.2014 «O6 yTBepx)aeHuu
10JI0’KEeHUsI «PEUTUHT IO AUCLUIUINHEY ).

Jsis OlleHMBaHUSI MHTETPUPOBAHHBIX U MPAKTHKO-OPHEHTUPOBAHHBIX 33/aHUI 00yUJarOMIUXCsI

UCIOJIB3YIOTCA cienytomue kKputepun mo 100-0aimpHOM miKane:

1. ®opmynupoBaHHE MPEACTABICHHOW HHPOPMALIUU B BHJIE IPOOJIEMBI;
2. Tlpennoxenue criocoba pemieHus: IPoOIeMbI;

3. O6ocHoBanme criocoda perieHus npoOIeMbl;

4. JlemoHcTpalus crnoco0a pemeHus mpooIeMBbl.

OI_IeHI/IBaHI/IC OCYHICCTBJIACTCA 1O cnez[yfomeﬁ IIKaJIC:

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

I[J'IH OILICHUBAHUWA CUTYAallUOHHBIX 3aJlaHui HCIIOJIB3YCTCA CICAYIOIIasl IIKaia:

100-0annpHas mkana PesynbTaT ocBOCHH

oOyJaromuiicss He MOXeT chopMyITHpPOBATh
MmeHee 30
npo0OseMy, MpeACTaBIEHHYIO B 3aJaHUU

oOyyarommuiicst popMyIHupyeT MOCTABICHHYIO
3ajady, y Hero copMupoBaHbl

31-50 M30JIMPOBaHHbIC 3HAHUS U YMEHUS, OJJTHAKO

) OTCYTCTBYIOT UHTEIPUPOBAHHBIE MOHATHUS U
HAaBBIKH, B PE3YJIbTAaTE YETO JOMYILIEHBI

OIIIMOKH B PCUICHUHN U 3aJaHHUEC HC BBIITOJIHCHO

3a/IaHKE BBITOJTHEHO, 00YUYaIOITUHACS
MIPUMEHSET 3HAHUS TSI PEIICHUS
51-80 MOCTaBIEHHOU MPOOIEMBI, OJHAKO HE
) c(hOpMHUPOBAHBI KOMIIETCHIIUH, BCICICTBUE

4ero 00y4aronuiicst UCIIbITHIBAET 3aTPYAHEHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIIECHUS 3a/1a9n
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81-100

3a/1aHK€ BBIMOJIHEHO KaK B TEOPETHUECKOM,
TaK U B IPAKTHUECKOM ILJIaHe, 00yJarouiics
JIETKO A€MOHCTPUPYET CBOKO KOMIIETEHTHOCTD

10 JaHHOMY BOIIPOCY

@DOHBI OTICHOYHBIX CPE/ICTB, TTO3BOJISIONINE OIICHUTh PE3YJIbTaThl 00yUEHUSs, BKIIOUYAIOT B CEOs:

"  BOIIPOCHI K HpOMe)I(YTO‘IHOﬁ aTTCCTalllH.

[lepeueHb KOMIIETEHIMI M ATalbl HX (OPMUPOBAHUS IIPUBEAEHBI B CIEAYIOLIEN TaOIHIIE:
Iudp Komnerennus Aranbl GoOpMUPOBAHUS KOMIIETEHIIMH

OIIK-2 CrocoOHOCTh  MPENCTABUTH  aI€KBATHYIO Cemectp -
COBPEMEHHOMY YPOBHIO 3HAHHH HAyJIHYIO
KapTHHY MHpPa Ha OCHOBE 3HAHHUS OCHOBHBIX
HOJIOKEHUH,  3aKOHOB M METOJIOB
€CTECTBEHHBIX HAyK M MAaTeMaTHKd Ha
YPOBHE OCHOBHBIX (HOPMYITUPOBOK

IK-11 CIOCOGHOCTh  NPHMEHATh  3HaHms 00 | JHATH TpeboBanms TEXHOJIOrNIHOCTH,
OCHOBHEBIX THIAX coBpeMeHHpIX | YKOHOMUUHOCTH, HAJIOKHOCTH 1 JOJIOBEUHOCTH,
HeopraHMIecKHX - oprafmueckux | YKOTOTHUCCKHX MOCHEACTBUH X NPUMEHEHHS NpH
MaTepHATIOB, TPHHIHIIAX BEIGOpa | IPOSKTHPOBAHIH BEICOKOTEXHONIOTHYHBIX TPOLIECCOB
MATEpUANOB IS 33IAHHBIX  ycjioBmii | Y METh IPOBOIMTH BHIGOP MAaTEpHANOB JULs 331aHHEIX
SKCIUTyaTALMM ¢ ydetoM  TpeGoBammii | YCIOBUA OKCITyaTaumn ¢ y9eToM TpeGoBaHmii
TeXHOJIOrHIHOCTH, SKOHOMEUHOCTH, | HAAEKHOCTH U JOITOBEYHOCTH, IKOHOMHIHOCTH
HATIEKHOCTH - jfoaroBeurocTy, | BIAAETh  SHAHWAMH 1O  OLEHKE  HAJeKHOCTH,
AKOTTOTMYECKIX TOCIENCTBH Jix | JOITOBEYHOCTH, SKOHOMHYHOCTH M SKOIOTHYECKUX
NpHMeHeHus npH npoekTHpoBaHuy | NOCTSACTBHH NpUMeHeHNs MaTepuanos CeMeCTpsI -
BBICOKOTEXHOJIOTUYHBIX TPOIIECCOB 1,2

OIIK-3 CII0COGHOCTb TIPHOOPETaTh HOBbIE 3HAHHS B | CEMECTP -
00J1aCTH €CTECTBEHHBIX HAYK U MATEMATHKH,
UCTIONB3Ys COBPEMEHHBIE 0OPAa30BATENLHBIE
1 uHPOPMALMOHHBIE  TEXHOJOTH IS
YyTOUHEHHS HH(POPMAIMH O  TIPEIMETE
poheCCHOHATIBHOM NS TeIbHOCTH

K-4 ClIoCOBHOCTE HCIONB30BATE s | 3HATh COBPEMCHHbBIC TEXHOIOTHH OLCHKH KauecTBa
WCCIE/IOBAHMSX M pacdetax 3Hamps o | MATEPHAIOB M M3JeMMii M IPOLEypEI CepTH(UKALIM
MeTONax HCCITCTOBAHNS, amanm3a, | YMETh  ONPENeNATh  (PU3MYECKHE, ~XUMHYECKHE,
JMATHOCTHKH ¥ MOJEIMpOBAHHMS CBOjficTB | MCXAHHYECKHE — CBOHCTBA ~ MATCpHAlOB  IpH
BemecTB  (Marepuanos), (usuyeckux u | PASTHIHBIX BAIAX HMCIIBITAHHI
XHMHYECKHX TPOIECCax, MpoTeKaroux | BIAACTh METOJAAMH IIAHUPOBAHHMS W IPOBCICHNS
MaTepuaax TpH HX MOTy4YeHuH, 06paboTke | W3MEPHTEIBHBIX  SKCIIGDUMEHTOB,  BBIOOpA M
¥ MO Au(UKALIH UCIOJIb30BaHHUS METOJI0B 00paboTku

OKCTIEPUMEHTAIBHBIX JaHHBIX U OIEHKH PE3YJIBLTATOBR
skcniepumenToB Cemectpsl - 1, 2

Bonpocsl kK NIpOMeKYTOYHOM aTTECTALMHA

((061113.5{ xumus 1 HCOPraHn4yccKasid XuMHsI»

1. 3auer ¢ ouenkoii (1 cemectp)
Ipuxpeniennbie ¢paiiani: Bonp. Xumus ( 22.03.01) 1 cem .doc

2. Dk3aMeH (2 cemecTp)
IIpuxpenyennsie gaiiabi: Bornp. Xumus (22.03.01) 2 cem. .doc
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6. MEPEYEHHb OCHOBHOMH 1 JIONIOJITHATEJIbHOW YYEBHOM JIMTEPATYPBI,
HEOBXOIMMOM 1J151 OCBOEHU A TUCIUILINHBI

a)OCHOBHAs JIUTepaTypa:

2. BanoB B.I'. OcHoBbl xumun. [DnektponHsiid pecypc] /B.I'., MBanos, O.H. I'eBa. - M.: KYPC: HUIL]
NH®PA-M, 2014. - 560 c. Pexxum moctyna: http://www.znanium.com/bookread.php?book=421658.

3. IlpakTuKyM MO OpraHu4eckoil xumuu [InekTpoHHbI pecypc] / B. W. Tepenun [u np.] ; mox pen.
akagemuka PAH H. C. 3edwuposa. - 2-¢ u3n. (311.). - M. : BUHOM. JlaGoparopus 3uanmii, 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 uz 31eKmpoHHO20 Kamano2a.

1. KopoBun H.B. O6mas xumusi yd4eOHUK 11 BY30B 10 TEXH. Hampasil. U crell.. Beicurik., 2009. - 557

C.

0)10mONHUTEbHAS TUTEPaTypa:

1. Heoprannueckas xumus. Kpatkuii xype [Dnexrponnsiii pecypc] / B.I. UBanos, O.H. I'eBa. - M.:
KVPC: HUAIL NH®PA-M, 2014. - 256 c.. Pexum JIOCTYyTIa:
http://www.znanium.com/bookread.php?book=458932

2. TTamesckas, H. B. Xumus. [OnextponHslii pecypc] YueGHO-mMeromuueckoe mnocodume / H. B.
[Mamesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e uzf., nepepa0. u jor. - Kpacnogap: KCOU, 2014.
- 213 c. - Pexxum nocryma: http://www.znanium.com/bookread.php?book=503508.

3. Hymraea A. B. JlaGopaTopHblif MPakTUKyM MO (PU3MUYECKOW U KOJUIOWIHOW XMMHM [DJEKTPOHHBIH
pecypc] / I1. M. Kpyrmsikos, A. B. Hymraesa, H. I'. BunkoBa u ap. - Ilensa: Uzn-so III'Y, 2011. - 80 c. -
Pexxum noctyna: http://znanium.com/bookread.php?book=365163

4. DBOIIONUST TEOPUH XUMUYECKOTO CTpoeHHs BemecTBa A.M. byTiepoBa B yHUTapHYIO TEOPHUIO CTPOEH.
XUMHY. coell. (OCH. eMH. XUMUH): [DnekrponHsid pecypc] Monorpadus / O.C. Cupotkun. - M.: HUL]
NH®PA-M, 2013 - 247c. Pexxum noctyna: http://www.znanium.com/bookread.php?book=420415

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

7. NEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITUOHHOMN
CETU «<MHTEPHET», HEOBXOJIUMBbIX JIJISA OCBOEHUS JUCLHUIIJINHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  TIpollecca MO JUCHUIUIMHE  OOyYaronIuMcs

MpeaAOCTaBIACTCA BO3MOXHOCTH KPYIJTIOCYTOUHOIO AWCTAHIUOHHOTO HWHAWMBHAYAJIBbHOI'O J0CTYyIIa K
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ANEKTPOHHBIM OWOJIMOTEUHBIM CHCTEMaM U3 JII000H TOYKH, B KOTOPOM HMeEeTCsl AOCTYN K CETU

«HTEpHETY.
HaumeHoBaHue pecypca HNHTepHeT-CCHLIKA HA pecypc
"ZNANIUM.COM™
DneKTpoHHAas OoubmmoreyHas cucrema | http://znanium.com

"ZNANIUM.COM".

00O "U3pareancrBo Jlanb

DnexkrponHas oubaunoreunas cucrema OO0 e.lanbook.com

"NUsnmarenbcTBo JlaHp".

00O "JJieKTpOHHOE U31ATEJIHLCTBO IOPAUT"

DiekTpoHHas OHOIMOTEYHAs CHCTEMA FOPAWT. 2BC | http://biblio-online.ru,
"JlerengapHbie KHUrH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

Dnektponnas o6ubaroreka MAU (cobctennocts MAUM). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas OubmoTeka Koncopumyma aspokocmudeckux By3os Poccun
DeKTpoHHAs OubIMoTEeKA Koncopumyma | http://elsau.ru
a’POKOCMHUYECKHX By30B Poccuu.
bu6auorexka POOU

bubmnorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library

Eannoe okHO q10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe okHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHOB"

OnektponHas oudnnoreunas cucrema ELIBRARY. ‘ http://elibrary.ru

00O "HannonauabHblil nugposoii pecypc "Pykont"
OOO "HaunonanbHbii nppoBoi pecypc "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC"
000 "UBHC". | http://ivis.ru
00O "UnTerparop aBTOpcKoro npasa'
OOO "Unrerparop aBropckoro mpasa” 1Qlib. ‘ http://www.iglib.ru/
®I'bY "PI'B"
DnekTpoHHas oubnmoreka auccepramnuii PT'B. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe MapTHEPCTBO "HaumonaneHsiit | http://archive.neicon.ru
OnexrponHo-Unpopmarmonusiii Koncopruym".
HayuHble MOJIHOTEKCTOBBIE pECYPChI U3/1aTENBCTBA http://link.springer.com/
Springer (apxuB).
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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/

HaydHble TIONHOTEKCTOBBIC O KypHaibl —u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile komnanuu EBSCO. http://www.greeninfoonline.com.
BHemHeakoHOMHYecKOe 00beJUHeHHEe ' AKaJeMHUHTOPr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'TTHTH Poccun"

baza nmanneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEIbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza ganneix kommnanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
n3natenberBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHbple MOJIHOTEKCTOBBIE aHIIIOS3BIYHBIC KypHabI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3AHMS JJISI OBYYAIOLIIUXCS IO OCBOEHUIO
JUCHUTINHBI

O PexTUBHBIM CIOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYIEHTOB MPU H3YYCHHH
JTUCIUIUTAHBI SBIISIETCS CaMOCTOsTEIbHAsT paboTa, KOTopas HarelieHa Ha TPOpabOTKy CTyIeHTaMH
MaTepuasa MpoIeAINX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K MPEICTOSAIINM 3aHATHSIM.

CaMocTtosiTennbHasi paboTa CTYJIEHTOB MPOBOJHWTCS WMH B COOTBETCTBHH C COOCTBEHHBIMHU
BO3MOXXHOCTSIMH.  MOXHO, OJHAKO, pPEKOMEHIOBAaTh TPYMNINOBOE H3yUYeHHUE  MaTepHalioB,
o0ecrieunBaroIIee COBMECTHYIO pabOTy HECKOJBKMX CTYJIEHTOB, YTO TIOJOKHUTEIBHO BIHSET Ha
KauecTBO MPOpabOTKU MPOrpaMMBbI Kypca.

B TO e BpeMs BBICOKas CTENEHb YCBOCHHS HW3y4aeMOH IUCIMIUIMHBI JIOCTHTASTCS TIPH
MOCTOSIHHOM paboTe CTYIEHTOB HaJ TEKYIIUM MaTepuaioM. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTepuajga B JIEHb €ro IMPOYTEHHUS, 4YTO TIO3BOJISET, BO-TIEPBBIX, ONEPATUBHO (HA
CIIeyIoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIME BOIPOCHI M, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaAHUU IO
JTVCIUTUTAHE 3/I0JITO JI0 IIPOMEXKYTOYHOHN aTTeCTaIllNH.

[Ipy MoOArOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoO0XoJuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. ITO MO3BOJHMT OCO3HAHO paboTaTh C TpeaaracMbIM MaTepHalioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSTHH, 4, CIIEJOBATEIbHO, 3aKIaJbIBaTh 0a3y METOJUK M MPUEMOB MPU PEIICHUU
MIPAKTUIECKHX 3aJ1ad.

[Ipu u3ydeHnn marepuaia HeoOXOIUMO AeNaTh aKIIEHT He Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MMOHMMAaHHUE ero (PU3UYECKOW CyTH, YTO Pa3BHBACT MBINIICHUE W TIO3BOJIICT MOHITH METOIOJIOTHIO
M3y4aeMoi JUCIUTIINHBL.

Memoouueckue pekomenoayuu K 3a0AHUAM.
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MeTtoauyeckue yka3aHus 10 OpraHu3aliy CaMOCTOSITENIbHOM paboThl CTYIEHTOB

no gucturumae «O06mmas xumus 1. Heopranuueckast xumusi» — M.: MATU, 2014

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOI' M, UCITIOJIb3YEMBIX ITPU
OCYHECTBJEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIJINHE
JlucuuniuHa  OpPUEHTHpPOBaHA Ha MPUMEHEHHE KOMIBIOTEPHONM TEXHHKH, PECYpPCOB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Oubimoreku MAW s
MoMCKa, cOopa, XpaHeHHsI, 00paOOTKU U MPEACTABICHH HH(OPMAITHH.

[Tporpammuoe obecnieuenue, MTHTepHET-pecypChl, 3JIEKTPOHHbBIE OMOIMOTEYHBIE CUCTEMBI:
KommbrotepHoe TectupoBaHue

10. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
JUCHUIINHBI

1). bubmmoteka Ctynuackoro ¢punmana MATH.

2). bubnnoreka METOAMYECKUX yKa3aHUH K TaOOpaTOpHBIM paboTaM B MEYaTHOM U DJIEKTPOHHOM
BHJIE:

1. DnexkTpoHHas cTpyKTypa aTromMoB U Ileproanyeckas cucrema snemenToB - M.: MATU, 2011

2. Knaccbl 1 HOMEHKJIaTypa XUMHUYECKUX Heopranudeckux coeauHenuii. Yacts 1. — M.: MATHU,
2001

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

4. XvMHYecKue ypaBHEHUS B MOJIEKYJIApHOM U HOHHOH Gopme. — M.: MATH, 2001

5. Onpenenenue BogopoaHoro nokaszarens. — M.: MATHU, 2006

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

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

8. I'mppomus — M.: MATH, 2006

9. OkucnuTeNnbHO-BOCCTaHOBUTENBHBIE peakiuu — M.: MATU, 2006

10. Onexrpoxumus. M.: MATH, 2005

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

12. Meroas! nonyuenus 3onei. — M.: MATH, 2011

13. ducnepcusie cucteMsl. — M.: MATU, 2012

14. PactBopsl. - M.: MATH, 2012

15. Meroanueckue yka3aHus [0 OpraHU3alud CaMOCTOATEIbHONW paboThl CTYJIEHTOB

no aucuuiuinHe «O6mas xumus 1. Heoprannueckas 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 O01mas xuMus 1 Heoprauudeckas XUMHUs 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 HCCIEIOBATEIBCKOTO YHHUBEpcUTETa)» 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 HIPHUPOJBI:  CTPOCHHUS U CBOMCTB aTOMOB, MOJIEKYJ, XMMHMYECKHMX CBS3CH, BEIIESCTB M
COCIMHEHMH, XHMHUYECKUX pEaKIUi, TOMOIE€HHBIX M TE€TEPOr€HHBIX CHCTEM, IOJE3HBIX JUIA
obecneueHus JaabHEeH npodhecCHOHANLHON AEITEILHOCTH.

[IpenomaBanue AMCHUIUIMHBI MPEAYCMATPUBACT CIEAYIONIME (OPMBI OpraHU3AINN Yy4yeOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3anarue, JlaboparopHas pabora.

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

OOmiasi TpyIOEMKOCTh OCBOCHHSI JAMCUMIUIMHBI COCTABISCT 6 3a4eTHhIX 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»

IIpukpeniiennsie Gaiibl

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, CBOMCTBA, METOBI OJy4YCHUSI.

4. Ilepuonuueckuit 3akoH Menzeneea: 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 3JIEKTPOHA. Y paBHEeHHUE /e bpoiis.

10. OpOuransHas Mmoaens aroma. [loHsATHE aTOMHOW OpOHUTAIH.

11. DHepretuueckoe COCTOSHUE DJIEKTPOHA B aroMe: MOJEIb OJHOMEPHOIO aroMa co
CTOSYMMHU BOJIHAMHU, CBSI3b DHEPTUH JIEKTPOHA E ¢ KBAHTOBBIM YHCIIOM N.

12.I'naBHOE KBaHTOBOE YHUCIIO.

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 clI0BHE 00pa30BaHMs XUMUYECKON CBSI3H.

17. OCHOBHBIE OTJINYUTEINIBHBIE IPU3HAKY KOBAJIEHTHON CBS3H:

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

18. 3aBUCHMOCTb PHEPIUU CUCTEMBI U3 JIByX aTOMOB BOJOpOJA OT PACCTOSHUSA MEXAY HUMHU.
Crioco6 00pa30BaHUs XUMHUYECKON CBSI3U B MOJIEKYJIE BOJIOPOJA.

19. Meron BaneHTHBIX cBsi3ell. CyIIHOCTh BaJICHTHBIX CXEM.

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

21. MeToz MOJIEKYJIIPHBIX OpOUTaIen

22.Turbl KOBaJEHTHOM CBSI3H.

23. IloHsiTHE OTHOCHUTEIBHOW 3JIEKTPOOTPUIATENbHOCTU. CBS3b BEIUYMHBI OTHOCHUTEIBHOMN

SJICKTPOOTPULATEIIBHOCTH 3JICMEHTA C €0 IOJIOKCHUEM B HepHOI[quCKOﬁ CHUCTEMCE DJICMCHTOB.
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24 Ilonsatust >¢(PEeKTUBHOTO 3apsija aTOMOB, SJEKTPUUYECKOTO AWMOJA. JMMOIBHBIA MOMEHT
MOJIEKYJIBI.

25.IlonsspHas W HeMOJSIpHAsE CBA3b B MHOTOATOMHBIX MOJIEKyJax. CXeMbl BO3MOKHOTO
cTpoeHus Mosekys tuna AB2 u AB3 .

26.Crioco0b1 00pa3oBaHUsI KOBAJICHTHOM CBSI3H.

27. OcoGeHHOCTH KOBAJICHTHOM CBSI3U: HAMPABICHHOCTh U HACHIIIAEMOCTb.

28.0TiMuuTeNbHBIE 0COOEHHOCTH MOHHOU CBSI3U:

CBSI3BIBAEMBIC aTOMBI, XapaKTep 3JIEMEHTOB, IIPOIECC B IEKTPOHHOU 000104YKe, 00pa3yembie
YaCTHUILbI, TUIl KPUCTAIIMYECKON PELIETKH.

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

30. IToHsATHS TONSPHU3AIHH, TTOJIIPU3YEMOCTH U MOJSIPU3YIONIEH CITOCOOHOCTH 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 MeTaIOB. Kprcraummueckas CTpyKTypa METaJIIOB.

33. CiocoObl NOIYYEeHUsI METAJIIOB.

34.HanpaBneHue XUMUYECKUX PEaKIUH.

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

36.DakTophI, BIUAIONINE HA CKOPOCTh XUMHUECKON PEAKIINH.

37.BnusiHue TemmepaTypsl U MPUPOABl PEArUPYIONIMX BEIIECTB HAa CKOPOCTh XHUMHUYECKOMN
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 mucconuauy, CTeIeHb TUCCOMMAITNH YICKTPOIIUTA.
CnaOble ¥ CUIIBHBIC JICKTPOJTUTEHI.

Jlucconuanus BOIbI.

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

. I'maponus coneit.

. OKHCIIUTEIHbHO-BOCCTAHOBUTEILHBIE pCaKkuuu.

. Baxuneiinirie BOCCTAHOBUTEIH.

. Baxuneinive OKUCIUTENH.

. DIEeKTPOXUMHUECKUHN P HANIPSHKEHUH METaslIoB.

. CTtangapTHbIE 3JIEKTPOJHBIC TOTCHLIUATIBL.

. BomopoiHelii a5eKkTpo.

. 'asibBaHUYECKUE IIIEMEHTHI.

. BropruHble HCTOUHUH XUMUYECKON SHEPTUH.

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

. OTnnuus raJpBaHUYECKOTO 3JIEMEHTa U AJIeKTPOoIn3epa.

. 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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