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PABOYA{A NIPOTPAMMA JUCHUITJIMHBI (MOAYJIA)

COBpeMEHHbIe HaIllpaBJICHHUA PA3BUTHUA HAYKH O IMOJIMMEpax

YpoBeHb BbICIIIET0 06GPa30BaHUA:
[ToAroTOBKa KaZ[poB BbICLIEH KBaJTUPUKALMU

HanpaB/ieHHe NOArOTOBKHM (CIenaJbHOCTb):

04.06.01 XuMu4ecKkre HayKu

HanpasienHocts (mpo¢uis) OIOII:

BbICOKOMOJIEKy.HHprIe coejuHEHUA

dopma 00yyeHu:

O4YHad

Paboyag nporpaMmma paccCMOTpeHa U 0/j06peHa
Y4yeb6HO-MeTOAMYECKON KOMUCCUEHN paKybTeTa
(npotokos N24 ot 03 utons1 2015 .)

MockBa 2015



Paboyas nmporpaMMa JUCLMILJIMHBI pa3dpaboTaHa B COOTBETCTBHUU C CaMOCTOSITEJIbHO YyCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pisa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUS MO HAMPABJIEHUIO
noarotoBku 04.06.01 «XuMuyeckue Hayku» Ha ocHoBe O6pa3oBaTe/IbHOIO CTaHAAPTa, CaMo-
CTOAATEJNIbHO ycTaHOBJeHHOro MI'Y numenu M.B.JlomoHocoBa (manee - OC MI'Y), yTBepxJeH-
Horo [Ipukazom N2 552 ot 23.06.2014 r. no MI'Y ¢ yyeTom uameHenuit B OC MI'Y, BHeceHHBIX

[Iprkaszom Ne831 mo MI'Y ot 31.08.2015 r..

['ox (roawl) npueMa Ha o6yyeHue 2014/2015, 2015/2016, 2016/2017,2017 /2018,
2018/2019, 2019/ 2020



1. KpaTkasa aHHOTaLUs: LieJib Kypca — 03HAaKOMUTb 00y4alIIMXCsl C COBpEMEHHBIMU HalpaBJIEHUSIMU Pa3BUTHS HAYKU O IOJIUMepax
2. YpoBeHb BbICLLIETO 06pa30BaHUs — IOATOTOBKA Hay4YHO-N1eJaroruiyeckux KaZ[poB B aCIUPaHTYpE.
3. Hanpassienue noarotoBku 04.06.01 XumMuyeckre Hayku. HanpaBjieHHOCTb NporpaMMbl BbICOKOMOJIEKYISIpHbIE COeIMHEHUS TH).

4. MecTo aucuuInInHbI (MoAyss) B cTpykType OOII
BapuatuBnas dyactb OOII, 06s3aTesbHas AUCHUIIMHA «/lMCLMIIIMHA 10 HAlIPaBJEHHOCTU NporpaMmbi» (3, 4 ceMecTp 2 rof, o0y4eHus).

5. [lnaHupyemble pe3yibTaTbl 06y4YeHUS M0 AUCHUIIMHE (MOAYJII0), COOTHECEHHbIE C MJIAHUPYEMbIMHU pe3yJbTaTaMH OCBOEHUs1 06pa3oBa-
TeJIbHOW NPOTrpaMMbl (KOMIETEHIIUSMU BBIITYCKHUKOB)

dopmMupyeMble KOMIIETEHIUH IlnaHupyeMble pe3y/ibTaThl 06y4YeHUs N0 AUCHUIIIIMHE (MOAYJII0)
(K00 KomnemeHyuu)

CIIK-1 Cnoco6HOCTBI0 aHAJIM3UPOBaTh B3aUMOCBA3b MO- | 3HATh COBPEMEHHOE COCTOSIHUE HAayKu B 06/1aCTU XUMHUH, QU3UKHU U Mexa-
JIEKYJIIPHOW M HA/IMOJIEKYJIIPHON CTPYKTYpPbI U GU3UKO- | HUKU BBICOKOMOJIEKYJIIPHBIX COeJUHEHU N
XUMHUYECKUMHU CBOWCTBAMHU NOJIMMEPOB YMeTh: oxapaKTepu30BaTb OCHOBHble COBPEMeHHbIe HalpaBJIeHUs U TeH-
JleHIIMY Pa3BUTHs HAyKH 0 OJIMMepax
CIIK-3 Cnnoco6HOCTBIO pa3pabaTbiBaTh MOJMMeEpPHbIEe CUC- | YMETb BbIOMPATh U IPUMEHATb B NPOdeCCUOHANbHON JeATeJbHOCTH 3KC-
TEMbl U MaTepHasbl C 33JaHHbBIMU QYHKIMOHAJbHBIMU | IEPUMEHTA/JIbHbIE U pacyeTHO-TEOPETUYECKHE MEeTO/Ibl UCCIeJOBaHUS MO-
XapaKTepUCTUKaAMHU JINMEPHBIX CUCTEM

6. 06beM AMCUUIIMHBI (MOAY/IS1) B 3a4eTHBIX €JUHULAX C yKa3aHHeM KOJIMYeCTBa aKaZleMUYeCKUX UJIM aCTPOHOMHUYECKHUX 4acoB, Bbl/ieJIeH-
HbIX Ha KOHTAKTHYI0 paboTy 00y4yaroLuxcs ¢ MpenojiaBaTesieM (Mo BUiaM y4eOHBIX 3aHAATUIM) U HA CaMOCTOSITEIbHYI0 paboTy 06y4daloInX-
cA:

06Bsem ducyunauHsl (Modyas1) cocmassasiem 5 3auemHbix eduHuy, ecezo 180 uacos, uz komopuix 128 yacos cocmasisiem KOHmMakmuasi paboma
acnupaHma c npenodasamesaem (98 uacos - 3aHssMus AeKyuoHHo20 muna, 14 uacoe zpynnosgbvle koHcyabmayuu, 14 yacoe meponpusmus meky-
wWe20 KOHMpOo/1s ycneeaemocmu, 2 4aca Meponpussmusi NpoMexcymo4Holl ammecmayuu ), 52 wacoe cocmasasem camocmosimeabHasi paboma
acnupaHma.

7. BxogHble TpeboBaHUs /il OCBOEHHUS JUCIUIIMHBI (MOAYJisl), Ipe/iBapUTe/bHbIE YCI0BUS (ecau ecmby).
JlOoJ>XHBI OBITH YCIEUIHO OCBOEHbI JUCHUIJINHBI 6a30BOUM YacTH y4eOHOTO MJIaHa



8. O6pasoBaTe/ibHblE TEXHOJIOTUU (OTMETUTD €CJIU IPUMEHSIETCS 3JIEKTPOHHOE 0O0yYeHHE U AUCTAHIMOHHbIE TEXHOJOTHH).

Hcnosb3yroTcs ciefyrolie TEXHOJNOTUN: JIEKIIMU-AEeMOHCTPAlMM U UHTEPAKTUBHbBIE JieKIMU. [IpenogaBanve AUCUUIJIMHBI TPOBOAUTCS B
dbopMe aBTOPCKHX KypCOB [0 MpOrpaMMaM, KOTOpble COCTaBJIe€Hbl HAa OCHOBE Pe3y/JIbTaTOB UCCJEL0BaHUMN, TOJYYE€HHBIX HAQYyYHBIMU LIKO-
Jamu MTI'Y.

9. ComepxaHue AUMCLUIIMHBI (MOAYJA), CTPYKTYPUPOBAaHHOE N0 TeMaM (pa3/esiaM) ¢ yKa3aHueM OTBEJLEHHOTO Ha HUX KOJIMYeCcTBa aka/ie-
MHYeCKHUX UM aCTPOHOMHUYECKHX YaCOB U BU/ bl Y4€OHBIX 3aHATHUH

HaumeHoBaHue u | Bcero B ToM yncie
KpaTKoe cojep:KaHue | (4acsl)
pas/ieJIoB M TeM J¥c- KoHTakTHas pa6oTa (pa6oTa BO B3aMMOAeMUCTBUU Cc peno- | CamocTosATe/IbHass pa6oTra 0O0y-
IUIJIAHBI (MOAy.Tlﬂ), ,aaBaTeJIeM), 4yacChbl qapomerocsd, 4achbl
Y3 HUX Y3 HUX

dopma mnpomexyTou-
HOW aTTecTamuM MO ° ° & o Y4yeOHbIE 3aH4- | Bcero BrinosiHenue | IloaroroBka | Bcero
JMCLUIUIMHE  (MOZY- 2 % E S TUf], HalpaBJieH- AOMAaLIHAX pedepaToB
J110) z =) > Hble Ha IpoBeje- 3a/laHu U T.I..
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Tema 1. O61wue npena- 24 14 2 2 18 6 0 6
CTaBJIEHUd O NOJIUMe-
pax
Tema 2. PacTBOpBI N10- 24 14 2 2 18 2 4 6
JIUMEpPOB




Tema 3. [lonnaniekTpo- 24 14 2 2 18
JINTBI

TeMma 4. CUHTE3 ITOJIU- 24 14 2 2 18
MEpPOB

Tema 5. Xumuyeckue 24 14 2 2 18
peakiUu C ydacTueM

MaKpOMOJIEKYJI

Tema 6. CTpyKTypa no- 24 14 2 2 18
JIUMEPOB

TeMma 7. MexaHU4YecKUe 24 14 2 2 18

CBOMCTBA I0JIMMEPOB

[IpoMexxyTO4YHad aTTe- 12 2
CTauusd 3a4eT

HToro 180 98 14 14 128

10. Yye6HO-MeTOAMYECKME MaTepHaJibl AJ151 CAMOCTOATEbHONW PabOThl aCIUPAHTOB.
Pa3MeleHbl Ha MHTEPHET-pPECYPCE WWW.vImSmsu.ru

11. PecypcHoe obecnieueHue:
e [lepeyeHb OCHOBHOH U JIONIOJIHUTEJbHON YUE€OHOHU JIMTEPATYPHI
OcHOBHas JiMTepaTypa
1.10./1.CeMmuunKOB,«BbicOKOMO/IEKY/ISIpDHBbIE COeJMHEHUS», YUueOHUK, M.U3 «AkageMus». 2006, 386 c.
2. B.B.Kupees. BoicokoMoJieKyJisipHble cOeAUHEHUS. YUeOHUK. M., u3/-Bo Bbiciias mkosa, 1992
3. B.H.Kyne3Hués, B.A.lllepuinés Xumuda u pusnka nosumepos, YyeobHuk M. KosocC, 2007

JlonosiHUTE/IbHASA JIUTEPATYPA
1. JHuuksonenusa noauMmepos, M.: U3a. BC3, T.1.1-3 1977




2. XuMuyeckas sHuukgonenuda, M.: Usa. BP3J, T.T. 1-5, 1988-1998
[leproaryeckas iuTepaTypa
KypHan «BeicokoMoJsieKyasipHbIE COEJUHEHUSI»

HUHTepHeT-pecypchl
1. vmsmsu.ru

e [lepeueHb UCMOJIb3yeMbIX HUHGOPMALIMOHHbBIX TEXHOJOTHUH, UCIOJIb3yEMbIX IIPH OCYILeCTBJIEHUH 06pa30BaTebHOr0 Npolecca, BKIIIO-
yasi mporpaMMHoe obecredyeHre, MHGOpPMaIMOHHbIE CITPABOYHbIE CUCTEMBI (IPU HEOOXOAUMOCTH):

[loagaep:kruBaeTCd CauT C METOAUYECKUMHU MaTepualaMU K Kypcy B ceThd UHTepHeT www.vmsmsu.ru
e OmnucaHue MaTepUaJbHO-TEXHUYECKOW 0a3bl.
3aHATUS MPOBOJAATCS B CIelMaibHO 000pyA0BaHHBIX ayauTopusx (aya. 501, aya. 619 na6opaTopHoro kopmyca A). AyAUTOPUX CHAGKeHbI
CpeACTBaMHU MyJIbTUMe/Ua Mpe3eHTal Ul U JOCTYIIOM B ceTb UHTepHeT.
12. fI3bIk npenojaBaHus - pyCCKUHU
13. [IpenoxaBaTesb (MpenojaBaTesiu).
[Ipodeccop, fokTOp xMMUYecKuX Hayk YepHrKoBa EsieHa BsyeciaBoBHa
®oH/ bl OLIEHOYHBIX CPE/CTB, HE0OX0AUMBIE /ISl OLleHKU Pe3y/IbTATOB 00y4YeHUs

1. [lnaHupyeMble pe3yJsibTaTbl 00yYeHUs IPUBEIEHDI B I1.5.
2. MarepuaJibl K TeKyuied (KOHTpOJIbHbIE Pa60Thl, BONPOCHI K KOJIJIOKBUYMaM U 1p.), IPOMeXKYTOUYHOHN aTTeCcTal UM (BOMPOCHI K 3a4eTy)

TeopeTnyeckue BONPOCHI

Pacckaxkute o cnerjudpruecKrX CBOMCTBAX MOJUMEPOB, KOTOPbIE UX PE3KO OTJIMYAIOT OT HU3KOMOJIEKYJISPHBIX BELLECTB.

HanuimuTte KOHKpeTHble XUMUYECKHE peaKluu ( He MeHee 4) CUHTe3a 0JMMEPOB.

MouJiekyiipHBIE MacChl U MOJIEKYJIIPHO-MACcCOBO€ pacnpe/ie/ieHue B IoJUMepax.
[IpoBeiuTe CpaBHUTEJIbHBIN aHAIMU3 peaK UK paJUKaJIbHOU U aHUOHHOM MOJIMMepHU3al iy Ha KOHKPETHBIX IPUMepax.

B W=
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[IpoBeuTe CpaBHUTEJIbHBIN aHAIM3 pPeaKLMU paIuKaJbHOM U KATUOHHOM NOJIMMEPHU3alUd Ha KOHKPETHBIX IpUMepax.

[IpoBesyTe CPAaBHUTENBHBIN aHA/IM3 peaKL MU pafuKaJbHON [TOJMMepU3aliMi U NOJIMKOH/JeHCAallM1 Ha KOHKPEeTHBIX IpUMepax.
PacckaxuTe 0 BceXx BO3MOKHBIX KOHQUI'YPaLMOHHBIX M30Mepax /Il MaKpOMOJIeKYyJ1 BUHUJIOBBIX I0JIMMEPOB.

KakoBbl 0C00EHHOCTH MeXaHUYEeCKUX CBOMCTB II0JIMMEPOB, HAXOJALIUXCSA B CTEKJI000PAa3HOM COCTOSTHUM.

KakoBbl 0C00€HHOCTH MeXaHUYEeCKUX CBOMCTB MOJIMMEPOB, HAXOASAIIMXCSA B BBICOKO3JIACTUYECKOM COCTOSTHUM.

[IprBeuTEe KOHKpETHBIE XMMUYECKHe peaKLMU C ydacTUeM MaKpoMoJieKyJ ( He MeHee 3).

XuMuyeckas MoAubUKaLMs T0JMMePOB Kak CaMOCTOSITe/IbHbIM CIOCO6 CO3/1aHUA NMOJMMEPOB C 3aJlaHHBIM KOMILJIEKCOM XMMHUUYECKHUX,
dU3NUECKUX UM MEXaHUUECKUX CBOUCTB (MpUBeAUTE 2-3 KOHKPETHBIX NIPUMeEDA).

[IpuBUTHIE U 6JIOK-CONOJIUMEPHI. Peakuy CHHTEe3a U 0CO6EHHOCTH QU3HNKO-MEXaHUYECKHUX CBOMCTB.

PeslakcanmoHHble IpoLecchl B IOJMMepax.

Jl0JIrOBEYHOCTH MTOJIMMEPHBIX MaTepUuasioB. [IpuBeiTe HECKOJIBKO KOHKPETHBIX IPUMEPOB CYyIeCTBEHHOTO NOBbIIIEHHUS J0JITOBEYHO-
CTH NIOJIMMEPHBIX MaTepHUaJIOB.

fBnenue niactuduKany N0JIUMeEpOB.

IIpumepuwl I[IK3.

1. Kak usmensitca cpeaHeuucsonas (PN) u cpegueBecoBas (PW) ctenenu nosmMepusanuu NpoAyKTa paiuKaJbHON MOJUMeEPHU3aLUX HAa
Ha4Ya/IbHBIX CTaAMAX NPeBpalleHus, eCJU [0J PaCcTyIIUX Lienel, 00pbIBAOLMUXCA 10 MEXaHU3MY AUCIPONOPLHUOHUPOBAHUSA, BO3pac-
TeT ¢ 0 70 100%, a AJIMHA KUHETUYECKUX Iellel 0CTaHeTCsI TOCTOSAHHOMI?

PacckaxuTe o cnoco6ax peryJiMpoBaHHs MOJIEKYJISIPHOW MacChl TOJIMMEPOB NIPU UX CUHTEe3€e HA KOHKPeTHOM IIpUMepe.

BaM He06x0o MO onpe/ie/IMTh CTelleHb NOJIUUCIIEPCHOCTH NnoiuMepa. Kakue MeTob!l Bel ncnosibsyere?

4. IlpeAnosioxxUTe MeXxaHUYeCKHe CBOMCTBAa KOHKPETHOIO MoJInMepa.

W

MeToaudeckue MaTepHUuaJabl A4 IPpOBEeACHUA MIpoueaAyp O€eHUBAHUA Pe3y/bTaTOB OGY‘-[EHI/IH

OuneHUBaHUeE pe3y/IbTATOB 06yUyeHUs (TeKYLMH KOHTPOJIb yCIIeBaeMOCTH ) BeIETCS M0 MATHUOANIIBHOM LIKaJIe UM CUCTEME «3a4ET-HE3aUET».
YcnemHbIM NPOXOXKJAeHWEM KOHTPOJIBHOTO MepONPUATUA CYMTAETCA MOoJydeHUue OTMETKH «3a4éT» WM 0asl1a, He MeHbllero 3. [IpoMexy-
TO4YHas aTTecTauusi B popMe 3a4éTa CUMTAETCS NPONEHHON NPU yCcHelHOM npoxoxaeHuu 80% MeponpusTHUH TeKyllero KOHTPOoJis ycie-
BaeMOCTH. B MHOM c/1y4yae 06y4daromuics JOHKeH YCIEHO MPOAEMOHCTPUPOBATD CTENEHb OBJIa/IeHUsI 3HAHUSIMU, yMEHUSIMU U HaBbIKaMH B
X0Jie 0TBeTa Ha BOIIPOCHI 3a4€Ta U pellleHUs] KOHTPOJIbHBIX 3a/1aY.



[[Ikasia olleHMBAaHUS 3HAHUW, yMEHUW U HABBIKOB SIBJISIETCS €JMHOM /1Sl BCeX AUCLUIIMH (IpUBeJieHa B TabJIULEe HUXKE)

IIIKAJIA U KPUTEPUHU OLEHUBAHUSA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAyJI10)
OneHka 2 3 4 5
PesysibTaT

3HaHuA OTtcyTcTBUE @®parmeHTapHble 3HaHUsA | O61IMe, HO He CTPYKTypupoBaHHble | CdopMUpOBaHHbIE CUCTEMaTUYeE-
3HAHUU 3HaHUA CKHe 3HaHUdA

YMmenusa OTcyTcTBHE B njesioM ycnemHoe, Ho He | B esioM ycnelHoe, HO cofiepakaliee YcnenrHoe ¥ cucteMaTU4deckoe
yMeHUuH cUCTeMaTH4YeCcKoe YMeHUe | OTJeJsbHble Ipob6esbl yMeHUe (J0- yMeHue

IyCKaeT HETOYHOCTHA HENIPUHLUIIHU-
aJIbHOTO XapakTepa)
HaBbiku (BJ1a- OTcyTcTBUE Hanuuuve oTAe/bHBIX Ha- B nesioM, copMrpoBaHHbIe HaBbl- CdopMUpoBaHHbBIE HABBIKY, IIPU-
JleHus) HaBbIKOB

BBIKOB

KM, HO He B aKTUBHOH dpopMe

MeEeHdeMble IIPH pellIeHUH 3a1a4




