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PABOYAA INTPO'PAMMA JUCHUITJIMHBI (MOAYJIA)

JJiIeMeHTbI CTpOE€HMA BelleCTBa

YpoBeHb BbICHIETO 0OPAa30BaHUA:
CnenuasiuTeT

HanpagpyieHHe NOATOTOBKH (CEUATBHOCTBD):

04.05.01 ®ynaamMeHTasbHaAs U IPUKJIaJHAS XUMUS

HanpassienHocts (mpo¢uis) OIIOIIL:

AHasiuThYecKas XuMus, bruooprannyeckast XuMus, BBICOKOMOJIEKY IS pHbIE
coequHeHus, KostonHas xumus, JlazepHas xumus, MegUIIMHCKast XMMUS U TOHKUU
opraHu4yeckui cuHTe3, HaHo61MoMaTepHrasibl ¥ HAHOOUOTEXHOJIOTUH,
Heopranuueckas xumusi, Heprexumus, OpraHnudyeckas XuMmus, Paguoxumus,
dusuveckasa xumus, PyHjaMeHTaIbHasA U IPUKJIaJAHas SH3UMOJIOT U, XUMHUS
MOJIEKYJIIPHBIX U UOHHBIX CUCTeM, XMMHU4YeCKas KWUHeTUKa, XMMHUS BbICOKHUX IHEPTUH,
X¥MMUA U TEXHOJIOTUA BellleCTB U MaTepUuasioB, XUMHUSA TBEPAOrO TeJsa, JJeKTPOXUMUA
dopma 00yyeHu:

O4YHad

Paboyag nporpaMma paccCMOTpeHa U 0/j06peHa
Y4yeb6HO-MeTOAMYECKON KOMUCCUeN paKyJibTeTa
(nmpotokosa Ne1 ot 27.01.2017)

Mocksa 2017



Paboyas nporpaMma JUMCLUIIMHBI pa3paboTaHa B COOTBETCTBUM C CAMOCTOATEJIbBHO
ycTaHoBJeHHbIM MI'Y o6pasoBaresbHbIM cTaHfgapToM (OC MIY) pnsa peanusyeMmbix
OCHOBHbIX MpPodeCcCHOHaNbHBIX 00pa30BaTe/IbHbIX IPOrpaMM BbICLIETO 0OpPAa30BaHUSA
0 HampaBJieHUI0 noArotoBku / cnenuanbHocTu 04.05.01 «DyHpaMeHTa/bHasA U
NpUKJIaZHasA XUMHUA» (IporpaMMa clieljuajauTeTa), yTBepKAeHHoro npukazoMm MI'Y ot
22 nrona 2011 roga Ne 729 (B pefakuuu npukasoB MI'Y ot 22 Hoa6psa 2011 roga Ne
1066, ot 21 nekabps 2011 roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 an-
pensi 2012 roga Ne 303, ot 30 gexkabps 2016 roga Ne 1671).

l'op (rozbl) nprueMa Ha 0OyYyeHUEe

2014/2015, 2015/2016, 2016/2017,2017/2018, 2018/2019




1. HauMeHOBaHUe AUCUUIJINHBI (MOAYJs1) JJIeMEHThI CTPOEHUS BelleCTBa

2. YpoBeHb BbICIIEr0 060pa30BaHUsA — ClIeMaJIUTeT.

3. HanpaBseHnue nogrotoBku: 04.05.01 ®yHaaMeHTaIbHas U NPUK/IAJHAsA XUMMUS.

4. MecTo aucuumnianHel (Moayas) B ctpyktype OOIl: BapuaTtruBHas yacTb OOII, 610k I1/.

5. [lnaHupyeMble pe3yJibTaTbl 06y4YeHUs 0 JUCHUIIIMHE (MOAYJII0), COOTHECEHHbBIE C JIAHUPYEMBIMU pe3yJibTaTaMH OCBOEHUsI 06pa30oBaTeibHOM

nporpaMMbl (KOMIETEHIIMSIMU BbIIYCKHUKOB)

KoMnereHuusa

Ils1aHupyeMble pe3y/ibTaThl 00y4YeHHs 0 AUCHUILUIMHE (MOAYJII0)

YK-6.C CiocO6HOCTb B KOHTEKCTe NpodeccuoHaIbHOU Jles-
TEeJbHOCTH HUCII0JIb30BaTh 3HAHUS 00 OCHOBHBIX OHATHUSX,
06'bEKTAX U3yUYeHHUs U METO/1aX eCTECTBO3HAHHUS

BiageTb: HaBblKaMU BbljiesieHUsI pU3UYECKOW COCTABJISIOLIEH, CBSI3aHHOW CO
CTPOEHUEM BeleCTBa, B XUMUYECKUX 33ja4ax C MOCAeAYLUUM UCII0JIb30BaHUEM
CTaH/JAAPTHBIX NOJX0/I0B pellleHUs TaKUX 33/ja4 B pu3UKe

OIIK-4.C. CnocoGHOCTb CO3JlaBaTh MaTeMaTH4YeCKHe MOoJesH
npodeccuoHabHBIX 33/1a4, YYUTHIBATh OTPAaHUYEHUS U IPAHU-
I|bl IPUMEHUMOCTU MOJieJiIE, UHTEPIPETUPOBATH NOJYyYEeHHbIE
MaTeMaTU4YeCKHEe pe3yJibTaThbl

YMeThb: UCI0/Ib30BaTh Ha NMpPaKTUKe NOJyYeHHble 6a30Bble 3HAHUSA O CTPOEHUH
BelllecTBa

BiiageTh: 3HaHUAMM 0 QU3NUYECKUX MO/IeJISIX, @ TAKXKe 00 OTpaHUYeHHUAX U TPaHU-
11aX UX IPUMEHHUMOCTH IPU ONMCAHUU PA3JIUYHbIX U3UYECKHUX SIBJEHUU

OIIK-5.C. Cnoco6HOCTh MCNO0JIb30BaTh COBpPEMEHHbIE pacyeT-
HO-TEOpPeTUYECKHE MeTOJbl H3Y4YeHUs] CBONCTB BeELIECTB U
NPOLECCOB C UX Yy4acTUEM NpPU pelieHUU NpodecCHOHANbHbIX
3a4a4

YMeTb: NpeasioKUTh CIOCOObI TEOPETHYECKOTO OMMCAHUS OCHOBHBIX CBOMCTB
BeIleCTBA B ra3000pa3HOM, KHU/IKOM U TBEP/IOM COCTOSTHUM

OIIK-6.C. Cnoco6HOCTh HCMO0JIb30BaTh B NpodecCuoHaTbHOU
JleTeJIbHOCTU 6a30Bble 3HAHUSA B 06J1aCTU QU3UKHU U MaTeMa-
TUKH

3HaTh: OCHOBHbIE CBOMCTBA BelleCTBA B ra3000pa3HOM, KUJAKOM U TBEPJIOM CO-
CTOSIHHM U CIIOCO6bI UX UCI0JIb30BaHUS B QU3UYECKUX TPUOOpaX

6. 06'beM JUCHMIJIMHBI (MOAYJIS1) COCTABJAET 3 3a4eTHBIX eAMHUIb], Bcero 108 yacoB, U3 KOTOpbIX 38 4acoB cOCTaBJIsIET KOHTaKTHas paboTa CTy-
JleHTa c npenojaBaTeseM (36 4acoB 3aHATUSA JIEKLIUOHHOTO THUIIA, 2 Yyaca — IPOMEeXXYTOYHbIN KOHTPOJIb yclieBaeMocTH), 70 yaca cocTaB/isieT caMo-

CTOsAATe/JIbHasA paboTa CTy/AeHTa.

7. BxogHble TpeboBaHUs [IJ1sl OCBOEHUS JUCLUIIJIMHBI (MOAYJ1s1), Ipe/iBApUTEbHbIE YCIOBUS.

O6yuatouics go/KeH

3HaTh: 6a30Bble 3aKOHbI U TOHSATUS Cl)I/IBI/IKI/I 1 00'beKTax HN3y4Y€HHA, UMETDb IIpeACTaBJIEHHEe O MEeTOAaX NCCTIeI0BAHKUA, COBPEMEHHbIX KOHLIECIIHNAX,

AOCTHXEHHAX U OTPAHUYICHHAX (1)I/IBI/IKI/I;

BJsiaaeTh OCHOBaMHM MeTO/,0JIOTMM HAay4HOT'0 IO3HAHUA pa3/IMYHbIX YPOBHEHN OpraHM3aluy MaTepuH, IPOCTPAaHCTBA U BpEMEHHU




8. CozieprkaHue AUCHUIIMHBI (MOAYJIS), CTPYKTYPHUPOBAHHOE 110 TEMaM.

HauMmeHoBaHMe M KpaTKoe coaep- | Bcero B ToM uucie
»KaHUe pa3jesioB U TeM JUCI M- (4acsi)
JINHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C npeno- | CamocTosATe /IbHaA padbo-
/laBaTeJsieM), 4achbl Ta 00y4auierocs, 4achl
dopma npomeKyTO4YHOM aTTECTA- M3 HUX 13 HUX
MY MO0 AMCIMILIUHe (MOAYJI10)
° . Y4eOHble 3a- Bcero > » Bcero
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M E Mm & —~ = ~ O aTTecTaluu Mm o = o=
MoJieKyIsipHO-KUHETHUYECKHE CBOM- | 36 16 16 20
CTBa BellecTBa
JJIeKTPOHHBIE CBOUCTBA BeleCTBa. 36 16 16 20
B3auMoielicTBHe BellleCcTBa C 3J1€K- 10 4 4 6
TPOMarHUTHBIMU BOJIHAMU
[IpoMexxyTO4Had aTTecTauusa 3ayem | 26 2 2 24
HToro 108 36 2 38 70

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUU:
-penojaBaHre JUCLHUIJIMH B opMe aBTOPCKUX KypCOB 10 MporpaMMaM, COCTaBJeHHBIM Ha OCHOBE pe3y/JIbTaTOB UCCIeJOBAaHUN HayYHBIX
mkoJs MI'Y.
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10. Y4e6GHO-MeTOAMYECKHE MaTepPHUaJIbl JJisl CAMOCTOATE/IbLHOU paGoThl O AUCHUIIMHE (MOAYJIIO):
CaMoCTOsITE/IbHO pOpabaThIBAETCSA MaTepHal JIEKIUHA U TPOBOJAUTCS MOATOTOBKA K 3a4ETY

11. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM U BCIIOMOTaTeJbHON yueOHOU JIMTEepaTyphbl KO BCEMY KypCy

OcHoOBHas JiIuTEpaTypa

1. ITonTopak O.M. JIekuu 1o XMuMHU4YEeCKOW TepMOoAMHaMUKe. Boicmas mkoJia, M., 1971.
2. Peiip @. Cratuctudeckas ¢usuka (bepkaueBckuit kypc ¢pusuku. T.5. Hayka, M., 1972.
3. MaTBeeB A.H. MosiekynsipHas ¢usuka. Beiciiasa mkosa, M., 1981.

4.CaBesibeB U.B. Kypc o61eit ¢pusuku. 1.3. Hayka, M., 1979.

5.Kuttens Y. dnementapHas ¢pusrka TBepaoro Tesaa. Hayka. M., 1965.

6.Kprunuuk I'.C. Pusrka MarauTHbIX saBjaeHu. Us3a. MI'Y, 1976.

7.Ctunb6anc JI.C. Pusurka nosynpoBogHUKOB. Hayka, M., 1967.

Jono/THUTE/IbHASA JINTEPATypPa

1. W.B. CaBenbes. Kypc obuei ¢usuku. 1. 1, 2. M.: ®usmartaut, 1998 u ap. usg,
2. C.I.KanamnHukos. dnektpuuectBo. M., 1985 u nocieayrouje u3iaHusl.

12. fI3bIk npenojaBaHus — pyCCKUU

13. l[IpenoaaBatenu: /Jl. ¢.-M.H., npodeccop, [lnoTHukoB 'enHaguit CemeHOoBUY, Kadeipa ob1el GU3IUKU U MOJIe-KyJIIPHOUM 3JIEKTPOHUKU pr3nye-
ckoro pakyabteta MI'Y,plot@vega.phys.msu.ru, 495-939-30-27

®OHAbI OLIEHOYHBIX CpeacTB, Heo06XoaAuMble AJ1s1 OLeHKU pe3yJibTaToB OﬁquHl/IH

O6pas1bl OLEHOYHBIX CPEJCTB JJ151 TEKYILEro KOHTPOJIS yCBOEHUSI MaTepuasia U MPOMEXKyTOYHOHM aTTecTalUM - 3k3aMeHa. Ha sk3ameHe npoBepsi-
eTCsl JOCTHXKeHHUe IPOMeXKyTOUHbIX UHAMKATOPOB KOMIIETEHLUH, TepeYrCIeHHbIX B I1.5.

Bomnpocsl Kk 3auery:
1. Pacnpepenenue MakcBesia-bosibiiMaHa.
2. PeasbHbIU ras, ypaBHeHUe BaH-gep-Baasnbca.
3. 2ddekrT [xoyns- ToMcoHa.



4. TloHsaTue o GAYKTyaLUsIX.

5. MexMoJieKyJsipHbIE CUJIBI.

6. [loHATHe O CTaTUCTUYECKOW TEOPUU KUKOCTH.

7. TloHATHE O CTATUCTUYECKUX METO/|aX ONMMCAHUS KOHAEHCUPOBAHHbBIX CUCTEM.

8. KosiebaHus KpUCTA/JIMYECKOHN pellleTKH, TOHATHE 0 GOHOHAX.

9. Teopus TenjoeMKOCTH IUHIITENHA.

10. Teopus TemynoeMkocTH Jlebast.

11. ledekTsl TBEpAOTO TeJa; JUCTOKALUU U TOUEUHbIE ePeKTHL.

12. Teopus cBOGOHOT0 3JIEKTPOHHOTO rasa JlopeHia.

13.loHATHE O 30HHOW TEOPHUU TBEPAOTO TeJla.

14. CTpyKTypa 30H MeTaJJI0B, IOJYNIPOBOJAHUKOB U JU3JIEKTPUKOB.

15. CTaTrUCcTHKA 3/IEKTPOHOB U [IbIPOK B MOJYTIPOBOAHUKAX.

16. 31eKTPONPOBOAHOCTb METAJIJIOB, IOHATHUE O CBEPXIPOBOJUMOCTH.

17. Co6cTBEHHaAs ¥ NpUMecHas MNPOBOJAUMOCTD MOJIYIIPOBOJHUKOB.

18. 3pdekT Xonna.

19. KoHTakKTBl MeX/y MeTaJlJlaMHi U 0JIyIPOBOJHUKAMH, pP-N IEPEXO.

20. [lonaTtue o paboTe TpaH3UCTOPA.

21. TepMoasieKTpHU4EeCKHUE SABJIEHUS.

22. luaMarseTtusM, npeneccud Jlapmopa.

23.IlapamarHeTtusm, 3akoH Kiopu, MarHuTHble MOMEHTBI aTOMOB.

24. HopMasibHbIN U aHOMa/IbHBIN 3 deKT 3eeMaHa.

25.lonsaTtue 06 IIIP (3/1eKTPOHHOM MTapaMarHUTHOM pe30HaHCce).

26. [lonatue 06 AMP (aaepHOM MarHUTHOM pe30HaHCe).

27. ®eppo- ¥ aHTUEPPOMATHETHU3M.

28. luaniekTpuKHU. /luaieKTpUiecKass IPOHUILLAEMOCTb U MOJISIPU3YEMOCTb AU3JIeKTPUKOB. [loHATHE 0 TeH30pe noJsisipusyemMocTu. Popmysia
Knaysuyca-Moccotu-/le6as.

29. [lokasaTesib pesioMJIeHUA BellecTBa. [lorJionieHre sJ1eKTpOMarHMTHHIX BOJIH. HopMasibHas U aHOMaJibHas AUCIIEPCHS CBETOBBIX BOJIH.
[Ipodeccop .

30. /1eKTpOHHBIE IEpeXO/ibl B TBEP/OM TeJie, BbI3BaHHbIE 3JIEKTPOMAarHUTHBIM U3JaydyeHHeM. BHemHU# ¢oToaddeKT B MeTas1ax U MOy po-
BOJIHMKAX; KpacHas rpanuua ¢otosdpdexra. BHyTpeHHUH, poTO3PdeKT, npruMecHass U co6cTBeHHast GOTONPOBOAUMOCTb,.

MeToau4eckue MaTepuaJssbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA Pe3y/IbTaTOB 00y4eHUs
[llkasa oneHUBaHMSA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS eJUHOM [/ BCeX JUCLMIIMH (IprBeJieHa B TabJ/Iule HUXe)
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IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaTt
3HaHuA OTtcyTcTBUE @®parMeHTapHble 3HAHUSA O611ue, HO He CTPYKTYpPUPOBAaHHbIE CdopmupoBaHHbIE CUCTEMATUYE-
3HaHUH 3HaHHUA CKHe 3HAaHUA
YMmenusa OTcyTcTBHE B nesioMm ycrnemHoe, HoO He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YecKoe yMe-
yMeHUuH CUCTeMaTH4yecKoe YMeHHe OTJleJIbHbIe IP06esibl yMeHUe (10- HUe
MyCKaeT HeTOYHOCTH HeIIpUHLUIIH-
aJIbHOTO XapaKTepa)
HaBbiku (Biase- | OTcyrcTBUe Ha- | Hanuuue oTAenbHBIX HaBbl- | B niesioMm, cpopmrupoBaHHble HaBbIkY, | ChoOpMHUpOBaHHbBIE HABBIKY, IpUMe-
HUS) BBIKOB KOB HO He B aKTUBHOU popMe HsieMble NIPU pelleHUH 33434
PE3YJIbTAT OBYYEHUA ®OPMA OIEHUBAHHUA

1o AUCHUILIMHE (MOAYJII0)

3HaTb: OCHOBHbIE CBOMCTBA BEIlleCTBA B ra30060pa3HOM, }XKUJKOM U TBEP/JOM COCTOSIHUU U CIOCOObI UX
WCIIOJIb30BaHUS B PHU3UYECKUX TPUOOPAX

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
1IeBaeMOCTH, YCTHBIM ONIPOC Ha 3a4YeTe

YMeTh: UCIo/ib30BaTh Ha I[MpaKTHKe MOJIy4YE€eHHbIE 0a30Bble 3HAHUS O CTPOEHHH BelleCTBa
YmMmerts: MnpeajioXUTb CIIOCOOBI TeoOpeTU4YECKOIr'o OITMCaHHUA OCHOBHBIX CBOWCTB BelecTBa B I‘33006p3.3-
HOM, } KHAKOM U TBE€pJOM COCTOAHHNHU

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
NeBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe

BiiasieTh: HaBbIKaMU BbljlesIeHUS] GU3UYECKOM COCTABAOLEN, CBA3aHHOM CO CTPOEHUEM BelleCTBa, B
XMMHUYEeCKUX 33/la4ax C Mocae[y0IUM HUCI0Jb30BaHUEM CTaH AP THBIX II0/IX0/I0B pellleHUs TaKUX 3aJa4
B pu3suke

BiazseTh: 3HaHUAMM 0 PU3NYECKUX MOJIeISX, a TaKXKe 00 OrpaHUYEeHUAX U I'PaHULLaX UX IPUMEHUMOCTH
IPY ONKMCAHUU PA3JIUYHbIX QU3UUYECKUX SIBJIEHUN

MepONpUSATUS TEKYLET0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHbBIHN ONPOC Ha 3a4eTe




