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AHHOTANMA

Kypc "OxcnepuMeHTanbHblE METONbl XMMUYECKOH (PM3MKH MOIMMEPOB M KOMIIO3HLMOHHBIX MaTepuaioB'
IIpeLyCcMaTpUBaeT:

1) u3yueHne 0OCHOB COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOA0B XUMUIECKON (DH3HUKH;

2) oOBlaJeHME 3HAHUSAMU O IPUMEHMMOCTH COBPEMEHHBIX CTPYKTYPHBIX, CIIEKTPOCKOIIMUECKUX MU
MHKPOCKOITMYECKUX METOIOB;

3) BBCACHHUC B OCHOBBI MCTOAOB MOJICKYJIAPHOTIO MOACIINPOBAHUA.

3a)1aqacn KypcCa ABJIAOTCA:

. npuobpereHne 0a30BBIX 3HAHUU O JUPPAKUMOHHBIX, CIEKTPOCKONUYECKUX, 3IIEKTPOPHU3HUECKUX,
PEOIOrHYECKUX METOAAX UCCIIEJOBaHuUS;

* npuoOpeTeHUue OCHOBHBIX MPEACTABICHUNA O MOJEKYISIPHOM MOAEIUPOBAHUMU: TOHATHH CTAaTHCTUYECKOTO
aHcaMOI1s1, METOIe MOJIEKYIIPHOM JUHAMHKH, OPTaHU3ALUKN MOJIEKYIIPHO-IMHAMUYECKUX YKCIIEPUMEHTOB U
aHaJIM3€E Pe3yJbTaTOB MOJEINPOBAHHS;

*  TIONy4YeHUE HABBIKOB MOJETUPOBAHUS CIOXKHBIX MOJUMEPHBIX CHCTEM, MOJEIHPOBAHUS B UCKPETHOM
MPOCTPAHCTBE (HA pElIeTKaxX M CETKaX), MOACIUPOBAHUS TOIMMEPHBIX CTEKOJI M CIIOKHBIX OHOJOTHYECKUX
MOJIEKYJI, paCTBOPOB METAJIIOB, COJIEH, MOINUANIEKTPOIUTOB, HAHOYACTHUI] 1 HAHOKOMITO3UTOB;

* OCBOGHHE CTaHJAPTHBIX KOMIUIEKCOB IPOrpaMM ISl MPOBEACHHS MOJEKYISIPHO-IMHAMUYECKUX PACUETOB
(Hyperchem, GROMACS, AMBER, PUMA).

[To pesymbTaram ocBoeHUS Kypca CTYICHT JOJKEH:
3HaTh:

(¢u3NUECKUe OCHOBBI PEHTICHOBCKHX, CHEKTPOCKOITMYECKUX, TEPMHUYCCKHX, PEOIOTUIECKUX,
MEKTPOYU3NIECKUX METOJIOB HCCIIEAOBAHNS;

CKEHIIMHTOBBII MOJX0 K OMHCAHUIO MOP(OIOTUH TOBEPXHOCTH;
00 OCHOBHBIX METOJaX MOJICKYJIIPHOM MEXaHUKHU U MOJIEKYIIPHOM JTUHAMUKH;

OCHOBHBIE IPEACTABICHUA O NPHPOAHBIX (OTOXMMHYECKHX Ipoleccax - (poToxuMum armocgepsl,
MPUPOAHOTO (POTOCHHTE3A U 3PCHHH.

CTaTUCTUYECKUI aHAJIU3 TEPMOJMHAMUYCCKUX aHCaMOJIeH: onpeeeHre TePMOANHAMUYECKUX CPEIHHX B
pa3MYHBIX aHCAMOMSAX, (QIIyKTyanud TEPMOJMHAMHYECKUX BEJIWYHH, CTPYKTYpa MOJCKYJSPHBIX CHCTEM,
BpPEMCEHHBIEC KOPPEISIIIMOHHBIE PYHKIIUK U TPAHCTIOPTHBIE KOA(D(MUIIUCHTHI.

YMeTs:
JieJIaTh Ka9eCTBEHHBIC BBIBOJIBI IIPH MEPEXO/IE K MPEIEIbHBIM YCIOBHUIM B 3y4aeMbIX MMPOOIeMax;

AHAJIM3UPOBATH SKCIICPUMCHTAJIBHBIC NAaHHBIE PCHTICHOBCKOI'O, CIHEKTPOCKONHNYECCKOTO0, TEPMUYCCKOIO,
PCOJOTHUICCKOTO SKCIICPUMCHTA,

MIPOBOJUTH MOJIEKYJSIPHOE MOJAEIHPOBAHUE B COBPEMEHHBIX KOMIUIEKCAX [UIsl TPOBEACHHS
MOJIEKYISIpHO-InHamMuaeckux pacuetoB (Hyperchem, GROMACS, AMBER, PUMA).

MIPOBOIUTH 00PabOTKY AaHHBIX YHUCIEHHOTO KCIIEPUMEHTA: PAa3IMYHbIC HCTOYHUKY OIIUOOK B YHCICHHOM
MOZEIMPOBAaHUN, OIIMOKM H3MEPEHHsS TEPMOAMHAMMYECKHMX W CTPYKTYpHBIX BEIHYUH, KOPPEKLUSI
PE3YNIBTATOB MPH yueTe 0Ope3aHus NOTeHIINANa B3aUMOACHCTBHIS;

3¢ PEKTUBHO HCIIONB30BATh HHG)OPMAIMOHHBIEC TEXHOJIOTHH U KOMITBIOTEPHYIO TEXHUKY AJISI JOCTHKCHUS
HEOOXOAMMBIX TEOPETUUECKUX U MPUKIIaTHBIX PE3yIbTaTOB.

Bnaners:

HaBbIKaMH TCOPCTUYCCKOI0 aHajii3a peajibHbIX 3a/ad, CBA3aHHBIX CO CBOMCTBaMH MOJICKYII,
OJICKTPOMAroHuTHOTO U3JIYUCHUA U BBaHMOHeﬁCTBHH MCKIY HUMU,

HaBbIKaMU MOJICKYIIIPHOTO MOJACIMPOBAHUSA CIIOKHBIX MMOJIUMCPHBIX U OMOJIOTHYECKUX CUCTEM.

Tembr u pasaciibl:

1. Anann3 MONEKYIpPHOM CTPYKTypbl B UHCIEHHBIX OJKCIepUMeHTax. HepaBHOBecHas MoOJeKyispHas
JUHAMHUKa

2. 3onoBas Mukpockonus. CKeHIMHIOBBIE TOJX0IbI ONTMCAHUS MOP(HOIOTHU TIOBEPXHOCTH
3. KoneOarenbHasi CIEKTPOCKOIUS: HH(PPAKpacHasi CHEKTPOCKOIIHUS, PAMaHOBCKOE PACCEsIHNE
4. ManoyriioBoe peHTI€HOBCKOE U HEHTPOHHOE paccesHue



5. Meron MonekyisipHOW AuHaMuku. OpraHu3anusi MOJIEKYJISIPHO-IUHAMUYECKUX IKCIIEPUMEHTOB. AHalu3
pe3yaBTaToOB MOJEINPOBAHMSI.

6. MCTO,I[BI 6p0yHOBCKOI>'I H CTOJIKHOBHUTCIBHOM JAVMHaMUKH. MOI[CJ'II/IpOBaHI/Ie MMOJIMMCPHBIX CTCKOJI

7. MCTO,Z[BI MOJ'IGKy.]'IHpHOﬁ MCXaHHUKHU. MOILGJ'II/IpOBaHI/Ie CJIO)KHBIX MOJIMMCPHBIX CUCTECM

8. Monenu pocta TOHKUX ILJICHOK

9. MOJ'IGKy.]'IHpHBIC MOACIIH. CraTucTHuecKkue ancaMOIu.

10. OcHoBbI KpucTaiorpadun

11. PentrenoBckast nudpaxiust

12. CBCTOpaCCGHHHG, OMMPCACIICHUC MACChI pacceHBanmeﬁ CAWHUIIBI U pa3MCPOB MOJICKYJL

13. CranpapTHble KOMIUIEKCHI MpPOrpamMM JUIsl TPOBEACHUS MOJEKYIAPHO-AIMHAMHUYECKHX PacueTOB.
[IpakTrueckue 3aHsATUA
14. Tepmuueckwuii ananus, ATA, JICK, TTA, TMA, JIMA

15. UncnenHble 3KCHEPUMEHTHI Ha PA3IMYHBIX MOJIEKYSIPHBIX cUCTeMax. MoaennpoBaHue OMOIOTHYECKUX
MOJIEKYIT

16. BHCKTpoq)I/ISI/ILICCKI/IG HCIBbITaHUSA, PCOJIOTNYCCKUC UCCIICAOBaHUA

1. leau u 3apauun

eap AUCUMNIMHBI

¢ U3YyUCHHUC OCHOB COBPCMCHHBIX SKCIICPUMCHTAJIbHBIX MCTO10B XHMHYECKON (1)I/I3I/IKI/I;

¢ OBJIAACHUC 3HAHUAMHU O HNPUMCHHMOCTU COBPCMCHHBIX CTPYKTYPHBIX, CIICKTPOCKOIIMYCCKHUX H
MUKPOCKOIMMYECKHUX METOIOB;

¢ BBEACHUC B OCHOBBI ME€TOJOB MOJICKYJIAPHOT'O MOACIMPOBAHU.

3agauu AUCHUILIHHBI

* npuobOpereHue 0a30BbIX 3HAHWUU O NTUPPAKIIMOHHBIX, CIIEKTPOCKOIMUYECKUX, DIIEKTPOPUINICCKUX,
PEOJIOTHYECKUX METOIaX UCCIICIOBAHMS;

. NpUOOpETeHne OCHOBHBIX IIPEICTABICHUI O MOJEKYISIPHOM MOJAEIUPOBAHUU: TOHSITHU
CTaTHCTUYECKOTO aHcamOs, METOJE MOJIEKYIJIApPHOU JUHAMUKH, OpraHu3alun
MOJIEKYJISIPHO- IMHAMUYECKUX 3KCIIEPUMEHTOB U aHAJIMU3€E PE3YJIbTaTOB MOJEIUPOBAHUS;

. [IOJ[y4YCHHE HABBIKOB MOJAEIMPOBAHUS CIIOKHBIX IIOJIMMEPHBIX CHUCTEM, MOJAEIMPOBAHUS B
JUCKPETHOM IPOCTPAHCTBE (Ha pEIIETKAX U CETKax), MOJACIMPOBAHUS ITOJIMMEPHBIX CTEKOJ M CJIOKHBIX
OMOJOrMYECKUX MOJEKYJ, pacTBOPOB METAJIOB, COJEH, MOJIMAIEKTPOIUTOB, HAHOYACTUI[ U
HaHOKOMIIO3UTOB;

*  OCBOCHHE CTAaHJAPTHBIX KOMIUICKCOB MPOTPaMM JUIS TPOBENCHHS MOJECKYISPHO-ANHAMUYICCKHX
pacuetoB (Hyperchem, GROMACS, AMBER, PUMA).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoOGeH  BbIABUTATH  THUIOTE3Bl, CTPOUTH
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHYeCKHe MOJAENU JUIS  ONHUCAHUS HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUI M MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)

9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHUN K KOHKPETHON
Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

3. IlepevyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILTHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:



YMETb:

¢u3nuecKkue OCHOBBI PEHTICHOBCKUX, CHEKTPOCKOIIMYECKUX, TEPMHUECKUX, PEOJIOTHUECKUX,
ANEKTPO(U3NIECKUX METOIOB HCCIIECIOBAHUS;
CKEHIIMHTOBBIH MOJX0 K OMHCAHUIO MOP(OIOTHH TOBEPXHOCTH;
00 OCHOBHBIX METOAAX MOJICKYJSIPHOM MEXaHUKU M MOJIEKYJISIPHON JUHAMUKHY;
OCHOBHBIE MPEJICTABICHUS O IPUPOIAHBIX (HPOTOXMMHUUECKUX TMPOIeccax - (OTOXUMHH aTMOC(EPHI,
MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;
CTAaTHCTUYECKUI aHANINM3 TEPMOAMHAMHMYECKHX aHcaMONIel: oIpenereHne TePMOJMHAMHYECKUX
CPEAHMX B pa3zIMYHBIX aHcaMONsAX, QIYKTyaldud TEPMOJUHAMUYECKUX BEJIUYMH, CTPYKTypa
MOJIEKYJISIPHBIX CHCTEM, BPEMEHHBIE KOPPEIALUOHHbIE (PYHKIIUHN U TPAaHCIOPTHBIE KO3()(DUIIMEHTHI.

abcTparupoBaTbCsi OT HECYLIECTBEHHOTO IPH MOJACIHPOBAHUU PEAJBbHBIX MOJICKYISPHBIX
MPOLIECCOB;
JieJIaTh IPaBUJIbHBIC BBIBOJIBI U3 COTIOCTABIICHUS PE3YIBTATOB TEOPUHU U SKCIICPUMEHTA;
MPOU3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPSIIKY BETUYHMHBL;
JieJ1aTh Ka4YeCTBEHHBIC BBIBOJIBI IIPH MEPEXO/E K MPEIEIbHBIM YCIOBHUIM B U3y4aeMbIX NIPOOIeMax;
aQHAJIM3MPOBATh AKCICPUMEHTAJIBHBIC JaHHBIE PEHTICHOBCKOTO, CIEKTPOCKOIMHYECKOTO,
TEPMUYECKOTO, PEOIOTUIECKOTO HKCIIEPUMEHTA;
HPOBOIUTH MOJIEKYSIPHOE MOJEIHPOBAHWE B COBPEMEHHBIX KOMIUIEKCAX MJISI IPOBEACHUS
MOJIEKYyIApHO-AnHamuueckux pacuetoB (Hyperchem, GROMACS, AMBER, PUMA).

HPOBOIUTH OOPAaOOTKY JAQHHBIX YHCIEHHOTO SKCIIEPUMEHTA: Pa3iIM4YHble MCTOYHMKHM OLIMOOK B
YHCJICHHOM MOJIEIMPOBAHUH, OIIMOKM HM3MEpPEHHs] TEPMOIMHAMHYECKUX M CTPYKTYPHBIX BEIHYUH,
KOPPEKIMS Pe3y/IbTaToB IPH yueTe 00pe3aHus MOTeHInAIa B3aUMOJCHCTBHS;

3¢ PEKTUBHO HCHOIB30BaTh MH(POPMALMOHHBIE TEXHOJIOTUHM W KOMIIBIOTEPHYIO TEXHHUKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETD:

HaBBIKAMH OCBOCHUS OOJIBIIOr0 00beMa HH(OPMAITIH;
HABBIKAMU CaMOCTOSITEIBHON paboThl B HAYYHOH OMONIHOTEKe, 1aO0paTOPUH U MHTEPHETE;
KyJIBTYpOi IOCTAaHOBKY M MOJICIIMPOBAHUS (PH3UKO-XOMHUYECKHUX 3a/1a4;
HAaBBIKAMH TEOPETUYECKOTO aHaJIM3a PEaJbHBIX 3a/1ad, CBSI3aHHBIX CO CBOWCTBAMU MOJIEKYI,
ANIEKTPOMArHUTHOTO M3IYYCHUS U B3aUMOJICHCTBUS MEXy HIUMU;
HaBBIKAMH MOJICKYJISIPHOTO MOJICIMPOBAHUS CIIOKHBIX TIOJIMMEPHBIX M OUOJIOTHYECKHUX CHCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
AHanu3 MOJIEKYJSIPHOM CTPYKTYphl B
1 YHCIICHHBIX 9KCTIEPUMEHTAX. 5
HepaBHoBecHas MOJIEKYJISIpHAs
JUHAMUKa
3onaoBasi MuUKpockonusi. CKEHIMHTOBBIC
2 TIOJTXOJTBI OTHCaHUs Mop¢onoruu 2
MOBEPXHOCTH
Koneb6arenbHas CIIEKTPOCKOIIUSL:
3 nH(ppakpacHas CIIEKTPOCKOIIHS, 2
paMaHOBCKOE paccesiHue
4 MamnoymioBoe PEHTTEHOBCKOE u 5
HEUTPOHHOE paccesiHue




Meron MOJIEKYJISIPHOU JMHAMMKH.
Opranuzanus

5 MOJIEKYJISIPHO- IMHAMUYECKUX 2
SKCIEPUMEHTOB. AHaJIM3 pPE3yJabTaToB
MOJEJINPOBAHUS
Mertonst OpOoyHOBCKOH "

6 CTOJIKHOBUTEILHOM JUHAMMKH. 2
MopnenupoBaHue MOJIUMEPHBIX CTEKOI
Metoasl  MOJEKYISIpPHOM  MEXaHHKH.

7 MonenupoBaHUE CIOXKHBIX IOJUMEPHBIX 2
CUCTEM

8 Mogenu pocTa TOHKHX TIIEHOK 2

9 MoutekynsipHble MOJICIIN. ’
Craructuueckue aHcamOIu.

10 |OcHoBbl KpucTatorpadun 2

11 PentrenoBckas audpakuus 2
CaeropaccesHue, ONpeAesicHHEe MAacChl

12 |pacceuBaromieil eIUHHUIIBI W Pa3MEPOB 2 30
MOJIEKYIT
CranpapTHble KOMIUIEKCHI IIpOrpaMM JJIst

|3 |mpoBereHus 5
MOJIEKYJISIPHO-IMHAMUYECKUX PacyeToB.
[IpakTuyeckue 3aHATHSA

14 Tepmuueckuit ananus, [ATA, JICK, TTA, 1
TMA, IMA
YucnenHsle 9KCIIEPUMEHTBI Ha

|5  |PasTMUHBIX MOJNCKYISPHBIX —CHCTEMAX. 1
Mopnenuposanue OMOTIOTHYECKUX
MOJIEKYIT

16 Onexrpoduznueckue WCTIBITAHUS, 5
PEOIOrHYEeCKUe UCCIeI0BaHUs

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanne TUCIUIUIUHBI (MOMYJIs), CTPYKTYPUPOBAHHOE MO TeMaM (pa3eram)

Cemecrtp: 2 (Becennuit)

1. AHanu3 MOJEKYJIPHOH CTPYKTYphl B UUCIIEHHBIX JKclepuMeHTax. HepaBHoBecHas MoneKyisipHas
JUHAMUKa

AHanu3 amMOpdHBIX M KpPUCTAUIMYECKUX CTPYKTYp. CTPYKTYyphl JKHIAKOCTEH. MHOrorpaHHUKA
Boponoro wu cummiekcel /Jlenons. MonenupoBaHue MeXaHHUYECKoro cisura. lcmonb3oBaHue
rpaauenta remieparypsl. JJuddysus. CTpyKkTypHas peiakcanus.

2. 3onoBas MuUKpockonus. CKeHIMHIOBBIE TOX0IbI ONTMCAHUS MOP(HOIOTHU TIOBEPXHOCTH

KoHTakTHBIN, TIONYKOHTAaKTHBIH W  OCGCKOHTAKTHBIM  PEXHMMBI  CKaHWUpOBaHMs.  Mojenu
B3aUMOJICHCTBUSI 30HIAa W TOBEPXHOCTH. VI3MepeHHe JIOKaIbHBIX MEXaHMYECKUX CBOWMCTB
MOBEPXHOCTH.  DJIEKTPOCTaTHUYECKass CuJoBas MHKpockonusi, KenbBHH-30HAOBas — cuiioBas
MUKpPOCKOIIHSI, MarHUTHO-CHJIOBasi crekTpockonus. [lapamerpu3anmsi —ciay4aifHO-IIEpOXOBATHIX
noepxHocTei. Camoadpunubie moBepxHoctr. QonpeeneHne CKEHIMHTOBBIX K0d(D(OUITUEHTOB.

3. KonebarenbHasi CIEKTPOCKOIUS: HH(PPAKpacHasi CHEKTPOCKOIIUS, PAMaHOBCKOE PACCEsIHNE



HNudpakpacHoe u3nyueHre 1 KoieOaHus MOJIeKyd. [ apMOHHYEeCKHe ¥ aHTapMOHHYECKUE KOIeOaHMsl.
Komnebanusi MHOTOaTOMHBIX MOJIEKYJ. XapaKTepHUCTUUHBIE KOJeOaTeIbHbIE YacTOTHl OPraHUYECKUX
coenuHeHnil. MHTeprnperauus uH]pakpacHbIX crekTpoB. Kitaccnueckass M KBaHTOBas TEOPHS
KOMOWHAIIMOHHOTO paccessHus. DMIMPUICCKHE 3aKOHBI KOMOMHAIIHOHHOTO PACCEsHUSL.

4. ManoyrioBoe peHTT€HOBCKOE U HEUTPOHHOE PACCEsSHUE

UnTencuBHOCTh Kak ¢GyHKUUST Dypbe 35eKTpoHHOW IIOTHOCTH. Acumnrtotuku [mHbe u Ilopona.
@OyHKIMS NapHbIX KOppessiui. PacdeT OCHOBHBIX CTPYKTYPHBIX IIApaMETPOB pacCEeUBarOLIEH
CHCTEMBI: pa3Mepbl H Macca 4acTHull, 00beM, IJIoaas U (pakragbHas pa3MEpPHOCTb MMOBEPXHOCTH.
Merton Bapualny KOHTpacTa INIOTHOCTH PacCesHusl.

5. Meron mounekyssipHOM AuHaMuky. OpraHu3anus MOJEKYJISpPHO-IMHAMMUYECKUX SKCIEPUMEHTOB.
AHanm3 pe3yasTaToB MOAEITUPOBAHUS

VYpaBHEHUS ABUKEHUS JUIsl aTOMHBIX CUCTEM. AJITOPUTMBI YHCIIEHHOTO HHTETPUPOBAHUS TPAEKTOPUA
(anroputmsbl Bepinie, meton Pynre-Kyrra). Pacuer Tpaekropuil At MOJEKYN C KECTKUMH CBSI3SIMHU.
MonenupoBaHue CUCTEM C MOTEHLMAIAMH TBEPAbIX cdep. Bbluncnenne cui, SHEPTUM U JaBICHUS.
MopnenupoBanne Manbix cucteM. llepmogmueckue rpaHuuHble ycinoBusi. CrnocoObl 3amaHust
[OTEHIMAJIOB B3auMOAEHCTBUA. PacueTbl C JaNbHOAECHCTBYIOLUIMMM IOTEHLUAJIaMU. 3aJaHue
HayaJbHBIX KOOPIMHAT U CKOpOCTeil aromMoB. OOmas cTpykTypa mporpaMmbl. BeiBon n oOpaboTka
pE3yNbTaToB.

6. MeTojibl OpOYHOBCKOM M CTOJIKHOBUTEILHOW AMHAMUKU. MoJIeTupOBaHHEe OJTMMEPHBIX CTEKOI

du3nuecKkue OCHOBBI M YMCIEHHblE MeTOnbl. BOo3MOXHOCTH M orpaHuueHus. MonenupoBaHue B
JUCKPETHOM MPOCTPAHCTBE (Ha pelIeTKax M ceTkax). MoaennpoBaHue MOJMMEPHBIX CUCTEM. AHAIIN3
TpaHC-TOII IIEPEXON0B B paciulaBax nojauMepoB. IlosydyeHue HayalbHBIX [JAHHBIX IIpU
MOJEIMPOBAHUN CTEKOJN. AHAIN3 HEYNOPSAOYEHHOM CTPYKTYpbl. JIOKaJbHBIE XapaKTEPUCTHKH
MEXaHUYECKOI0 HalPSDKEHUS U CMEILEHUS.

7. Meronbl MOJIEKYIISIPHOW MEXaHUKHU. MOIeIMPOBAaHUE CIIOKHBIX MIOJTUMEPHBIX CUCTEM

Mertonel rpagMeHTHOro crycka. MosekyisipHas MEXaHMKa W MOJIEKYJsipHas AMHamuka. PacruiaBbl
OJIMTOMEPOB W TOJHMEpPOB. MOHOCION W3 IENOYEYHBIX MOJIEKYJd. BHyTpuMonekymspHas
MOABWXHOCTh M CTPYKTypa CIIOXKHBIX OHOJOTHYecKHe MOJeKyl. MonenupoBaHue MOIUMEPHBIX
KpUCTAJUIOB. JleheKThl B MOTUMEPHBIX KPUCTAIUIAX U UX BIMSIHUE HA MOJIEKYJISIPHYIO TOJBHUKHOCTD.

8. Monenu pocta TOHKUX IJICHOK

MexaHu3Mbl pOCTa TOHKMX IUICHOK M3 ra3oBod (a3pl. MexaHW3M OCTPOBKOBOTO pocTa (MOJIEINb
donbmepa-Bepbepa), mexanuzm mocioiHoro pocta (mMogens ®panka - Ban nep Mepse), moaens
Crpanckoro—KpacranoBa. [omoreHHoe u  rereporeHHoe  3apojslimieoOpasoBanue.  Poct
W30JIMPOBAaHHBIX OCTPOBKOB. PoCT oOCTpoBKOB B aHcamOie (pemeTouyHoe MNpuOIMmKeHue,
npuOIMKEHHEe paBHOMEPHOTro obeaHeHus1). DyHKIUHN paclpeneseHnus] OCTPOBKOB 10 pa3MepaM Hpu
pa3HBIX MEXaHU3MaxX uX (HOPMHUPOBAHHUS.

9. MOJ'IGKy.]'IHpHBIe MOACIH. CraTucTHuecKue ancaMOIu.

I'eomerpust Mosiekyn M aToM-aTOMHbIE HOTEHLIMabl. MEXMOJIEKYIIpHbIE B3aUMOAEHCTBHSL.
[locTpoenne MonenvHBIX NOTeHUIMANOB. Hambonee pacnpocTpaHeHHBIE CHCTEMBbl HMOTEHIIMAJIOB.
Oco0eHHOCTH MOZIETBbHBIX TOTEHIIUAIOB [ METAJUIOB U BOABL. MOJIEKyIIsIpHBIE MOJIENIN TIOJIMMEPOB.
[lonsarue craructuueckoro aHcamOms. OCHOBHbIE cTaTucTHYeckue aHcamOmu. OnpeneneHue
TEPMOAMHAMUYECKUX CPEIHHUX B pPA3IMYHBIX aHcaMOIIx. CTpyKTypa MOJEKYISPHBIX CHCTEM.
Bpemennbie koppesiIMOHHBIE PYHKIUH U TPAHCHIOPTHBIE KOY((OUIIUESHTHI.

10. OcHoBbI KpucTaiorpadun



[lpuHumn 1IOTHOM ynakoBkW. BoiHOBOM BekTop M cdepa OBanbaa, MOHATHE OOPAaTHOrO
MpOCTpaHCcTBa. DneMeHThl cummeTpun. Pemerku bpaa. Todeunsie rpynmnel. @egopoBCKUe TPYIIITBI
CUMMETPHH.

11. PentrenoBckast nudpaxiust

Paccessnue ramMa-kBaHTa Ha ofMHOYHOM atome. MHpmekcel Muiiepa. YpaBuenue Bparra-Byneoda.
VpaBuenue CenskoBa- Illepepa. ®akropsl ymmpeHus Kpucramiorpapuueckux pediaekcos.
[TapakpucTamINYHOCTb.

12. CBeropaccesHue, ONpeeNeHne MacChl pacCenBalOIIel eIMHULIBI U Pa3MEPOB MOJIEKYIT

Crarnyeckoe W JIMHAMHYECKOE paccesHUE CBETa, BTOPOM BUpHANbHBIA  K03(duIMeHT,
MOJIEKYIISIpHO-MaccoBoe pactipenenenue. Koopaunars! I'nabe, Jlebas, 3uma.

13. CranmapTHble KOMIUIEKCHI MIPOrpaMM AJisl IPOBEACHUSI MOJIEKYISIPHO-IUHAMUYECKIX PAcyEeTOB.
[IpakTrueckue 3aHATUA

Hyperchem, GROMACS, AMBER, PUMA. Hcnons3oBanue nporpamm Hyperchem u PUMA.
Busyanuzanus pe3yasraToB YHCICHHOTO MOJCITUPOBAHHSL.

14. Tepmuueckuii anamus, ITA, JICK, TTA, TMA, JIMA

Cxewmsl padotsl ipubopoB JITA u JICK, ux orinmuus. dazoBbie mepexo/isl IEPBOro U BTOPOTO poja B
nonumepax. Omnpexaenenue Temmeparypsl crexioBanus Mertogamu JATA u JCK. Ompenenenue
TEPMOJIMHAMHUYECKUX [1apaMeTpoB noiauMepusanuy. OnpeneneHue TepMOCTOMKOCTH, TEMIIEPATyphl U
KMHETHYECKUX MapaMeTpoB HECTPYKIHH MoinMepoB. OmpenereHne TeMIepaTypbl CTEKJIOBaHHUSA,
TEKy4eCTH, TEMIepaTypbl pa3MsIrdeHusi, kod3(h¢HUIMeHTa TEePMHUYECKOro pacumpeHus. Bpewms
penaKcalyy, pelakCalMOHHbIE TEPEXOBI.

15. UwucrneHHble OSKCHEPHUMEHTHI Ha pa3IMYHBIX MOJICKYISPHBIX CHCTeMax. MojaenupoBaHue
OHMOJIOTUYECKUX MOJICKYIT

PactBopel meramnoB. PactBopbl coseid. Ilonmmanexrposntel. Mansle cucremsbl. HaHouacTHubl U
HaHOKOMTIO3uThL. MopenupoBanue 6enkos, [IHK, 6uonorndeckux MmeMOpaH.

16. BHCKTPO(l)I/ISI/ILICCKI/IG HCIBbITaHUSA, pCOJIOTNICCKUC UCCIICAOBaHUA

Onexkrpuueckas npodHOCTh. [loBepxHOCTHOE yaenpHOE conporuBieHne. OO0bEMHOE YIENbHOE
conporusienne. Koaddumment paccesnus. Bs3kosnacTHUHOCTh MONUMEPOB. MoJeny BSI3KOCTH.
Kpussie Teuenusi. CiBuroBoe yToHbllleHHE pu TeueHnu. HyneBasi cBUroBas BSI3KOCTh IOJIMMEPOB.
OcuuiuiALMOHHbIE TECTHI. ['enu u nucnepcuu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



1. Xumnueckas ¢pusuka Bepaoro tena [Teker] : yueOHUK sl By30B 0 HaNpaBieHuo "' XuMus,
¢uznka n mexanuka marepuanos” / I1. 10. Byrarun .— M. : U3n-Bo MI'Y, 2006 .— 272 c.

2. Craructudeckas TepMonrHaMuka B (pusudeckoit xumuu [Teker] : yued. mocodue mis By3oB / B. 1.
SAronosckuit .— 2-e u3a., uctp. u gon. — M. : BUHOM. JIa6. 3nanuii, 2005 .— 495 c.

3. MonekysipHasi pu3uKa U TEpMOJAMHAMUKA B BOIIpocax U 3aaa4ax [Tekcr] : yuel. mocodue aiisi By30B
/T. A. Muponosa, H. H. bpaunrt, A. M. Caneuxuit .— M. : ®uznueckuit pax. MI'Y, 2010 .— 600 c.

JomnonHurensHas aureparypa

1. MonekynsipHast pusuka u TepMmorHaMruka. OCHOBHbBIE MOJIOKEHHS U penienne 3aaa4 [ Tekct] : yueO.
nocobue st By30B / I1. @. KopoTtkoB ; M-Bo o6pazoBanus PO , Mock. pu3nko-TexH. MH-T (roc. yH-T
— 2-e u3n. — M. : U3g-so M®PTH, 2001, 2004 .— 168 c.

2. IlonumepHble HAHOKOMITO3UTHI [ TekeT] : yd4eOHO-MeTO/I. KOMIUIEKC JUIsl IOATOTOBKH MarucTpoB 110
TEeMar. HalpaBJICHUIO JICATEIILHOCTH Hall. HAHOTEXHOJIOT. ceTH ""KoMImo3uTHble HaHOMaTeprabr” /
C.-Iletepo. roc. ya-T1 .— CII6. : M3xa-Bo C.-lleTepb. yu-Ta, 2011 .— 137 c.

3. O6uwit kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka u MoJIeKyIIsipHas (pu3uka : y4eO.
nocobwue mis By3oB / [I. B. CuByxun .— 5-¢ u3n., ucnp. — M. : @usmarnut, 2005, 2006, 2011, 2014
— 544 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPeNyCMOTPEHBI.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIEICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUs Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbes 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYICHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: C.H. YBanyH, 1-p XuMm. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus TUCIUILUIMHBI « DKCIEPUMEHTAIBHBIE METOABl XUMHYECKONH (DM3UKH IOJIMMEPOB U
KOMITO3UIIMOHHBIX MaTepPHAaIOBy 00yYaIONIUICS JOIDKEH:

3HATb:

¢u3nuecKkue OCHOBBI PEHTICHOBCKUX, CHEKTPOCKOIIMYECKUX, TEPMHUECKUX, PEOJIOTHUECKUX,
AMEKTPOYUZNIECKUX METOJIOB MCCIICIOBAHNS;
CKEHJIMHTOBBIH MOJXO K OMHCAHUIO MOP(OIOTUH TOBEPXHOCTH;
00 OCHOBHBIX METOJaX MOJICKYJIIPHOW MEXaHUKHU U MOJICKYJISIPHOHN JHHAMHKH;
OCHOBHBIE MPEJICTABICHUS O IPUPOAHBIX (HPOTOXMMHUUECKUX TMPOIeccax - (POTOXUMHH aTMOC(EPHI,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;

CTAaTHCTUYECKUI aHaNINW3 TEPMOAMHAMHMYECKHX aHcaMOlIel: oIpenereHne TePMOJMHAMHYECKUX
CpemHMX B pPAa3MUYHBIX aHCaMONsX, (IIYKTyallid TEPMOAWHAMHUYECKHX BEIMYUH, CTPYKTypa
MOJIEKYJISIPHBIX CHCTEM, BPEMEHHBIE KOPPEIALUOHHBIE (PYHKIIUN U TPAaHCIOPTHBIE KO3()(DUIIMEHTHI.

yMeThb:
abCTparupoBarbCsi OT HECYIIECTBEHHOTO IIPH MOJCIHPOBAHHH PEAJTbHBIX MOJIEKYIISIPHBIX
MIPOLIECCOB;
JIeNaTh MPaBUIIbHBIC BBIBOBI 3 COMOCTABICHUS PE3YJIbTATOB TEOPHU H IKCIICPUMEHTA;
MPOU3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPSIIKY BETUYHUHBL;
JieNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXO/IE K MPEICTbHBIM YCIOBUAM B U3y4aeMbIX poOIeMax;
aQHAJIM3HPOBATh AKCIEPUMEHTAJIBHBIC [JaHHBIE PEHTICHOBCKOTO, CIEKTPOCKOIMHYECKOTO,
TEPMHYECKOTO, PEOJIOTUIECKOTO IKCIIEPUMEHTA;
IPOBOIUTH MOJIEKYSIPHOE MOJEIMPOBAHWE B COBPEMEHHBIX KOMIUIEKCAX MJISI IPOBEACHUS
MOJIEKYyIApHO-AnHamuueckux pacuetoB (Hyperchem, GROMACS, AMBER, PUMA).

HPOBOIUTH OOPAaOOTKY JAQHHBIX YHCIEHHOTO SKCIIEPUMEHTA: Pa3iIM4Hble MCTOYHMKHM OLIMOOK B
YHCIIEHHOM MOJICTMPOBAHHUH, OMIMOKH H3MEPEHHs TEPMOIUHAMUYECKUX W CTPYKTYPHBIX BEJIWYHH,
KOPPEKIMS Pe3yIbTaToB IPH yueTe 00pe3aHusl MOTeHINAIa B3aUMOJICHCTBHS;

3 (EKTUBHO HUCIOIB30BaTh HH(MOPMAIIOHHBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHHKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKJIAJHBIX PE3yIbTaTOB.

BJIA/IeTh:
HaBBIKAMH OCBOCHUS OOJIBIIOr0 00beMa HH(OPMAITHIH;
HABBIKAMU CaMOCTOSITEIBHON paboThl B HAYYHOH OMONIHOTEKe, 1aO0paTOPUH U MHTEPHETE;
KyJIBTYpOil IOCTAaHOBKU M MOJICIIMPOBAHUS (PH3HKO-XOMHUYECKUX 3a/1a4;

HaBBIKAMM TEOPETHUYECKOTO aHajlM3a pealbHBIX 3aJad, CBSI3aHHBIX CO CBOMCTBAMU MOJEKYI,
ANIEKTPOMArHUTHOTO M3ITYYCHUS U B3aUMOJICHCTBUS MEXK/y HIUMU;

HaBBIKAMH MOJIEKYJIIPHOTO MOJICIIMPOBAHNUS CIOKHBIX MOJTMMEPHBIX U OMOIOTHYECKUX CHCTEM.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHsATHUsl.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1) Crarudeckoe v AMHAMUYECKOE PacCEsHUE CBETA.

2) Bropoi BupuanbHbIi k03 uuueHt.

3) MonekynapHO-MaccoBOE pacipeesieHue.

4) Omnpenenenue Macchl paccerBaroniei eanHuisl (popmyna Pases).
5) Koopaunare! ['unbe.

6) Koopnunats! [ebasi.

7) Koopaunarse! 3uma.

8) IIpuHUHMI IJIOTHOW yIIaKOBKH.

9) BoanoBoii BeKkTOp.

10) O6paTHOE IPOCTPAHCTBO.

11) Cdepa DBanbaa.

12) DnemMeHTbl CHMMETPUH.

13) Pemerku bpass.

14) ToueuHsble TPyIIIBI CAMMETPHH.

15) ®enopoBckue rpynibl CHMMETPUH.

16) Paccesinne ramMmma-KBaHTa Ha OAMHOYHOM aToMe.

17) Ungexcol Munnepa.

18) YpaBuenue bparra-Bynbda.

19) Ypasuenue CensixoBa- Llepepa.

20) dakTopsl YUIMPEHHs KpUCTAIIOrpaduIecKux pedieKcoB.

21) ITapakpucCTaTUIHOCTD.

22) Metoa Bapualuy KOHTPACTa IUIOTHOCTH PACCESTHU.

23) NareHcuBHOCTH Kak QyHKIUS Dypbe 3JeKTPOHHOH IIJIOTHOCTH.
24) OyHKIMS MAPHBIX KOPPEJALU.

25) PacueT OCHOBHBIX CTPYKTYpPHBIX MapaMETPOB PacCEUBAIOIICH CHCTEMBI: pa3Mephl H Macca 4acTull,
00beM, IIIoMA/Ab U pakTaibHas Pa3MEPHOCTh TTOBEPXHOCTH.

26) Cxewmsl pabotsl ipubopoB JATA u JICK, ux otiauuus.

27) ®a30BbI€ MEPEXOABI IEPBOTO M BTOPOTO POJia B OTUMEPAX.

28) Onpenenenue Temmneparypsl crekinoBanus metogamu [ITA u JICK.
29) Onpenenenre TEPMOANHAMUYECKHUX TAPaMETPOB IMOIUMEPU3ALINU.

30) TT'A: ocHOBBI MeTO/Ia, OTIpEIETIEHHUE TEPMOCTOMKOCTH, TEMIIEPATypbl U KHHETUYECKUX MTapaMeTpOB
JNECTPYKIMH HOJIUMEPOB.

31) TMA: npuHIMI MeTOHA, ONpEIeNICHHE TEeMIIEPaTypbl CTEKIOBAaHHS, TEKYYeCTH, TeMIICpaTyphl
pasmsirueHust, Kod(UIMEHTa TEPMUUECKOTO PACIIIUPEHUSI.

32) IMA: OoCHOBBI ME€TOJa, OMpE/EICHNE BI3KOYNPYTUX CBOWCTB MOJMMEPOB, BPEMEH peaKCaIlu,
pellakcaOHHbIC TIEPEXOABI.

33) UnadpakpacHoe U3IydeHUE U KOJIICOaHUS MOJICKYII.

34) l'apMOHUYECKHUE W aHTAPMOHUYECKHE KOIeOaHusI.

35) KonebaHusi MHOrOaTOMHBIX MOJICKYJ.

36) XapakTepucTU4HbIE KoJieOaTebHbIE YaCTOTHl OPTaHUYECKUX COCAMHEHUH.
37) Unrepnperanus nHQPaKPaCHBIX CIIEKTPOB.

38) Knaccuueckast 1 KBAaHTOBast TEOPHsI KOMOMHALIMOHHOTO PACCESHUSI.
39) DMmnupuyeckre 3aKOHbl KOMOMHALMOHHOTO PACCESHUSL.

40) DnexTpuyeckasi MPOYHOCTD.

41) IToBepxHOCTHOE U 0O0BEMHOE yIEIbHOE CONPOTHUBIICHHE.

42) KoaduuneHT paccessHus.

43) Bs13k031aCTUYHOCTD [TOJTUMEPOB.

44) Moznenu BSI3KOCTH.

45) KpuBbie TeueHus.



46) CaBuroBoe yTOHbBIIIEHHE TIPU TEUECHHUU.
47) HyneBasi ciBUroBast BS3KOCTh ITOJIUMEPOB.
48) OcHIAIHOHHBIE TECTHI.

49) OcHOBHBIE PUHIUIIBI CKAHUPYIOIIEH 30HI0BON MUKpOCKONHMH. KOHTAaKTHBIHN, MONTYyKOHTAKTHBIN U
OECKOHTAKTHBIA PEKUMBI CKAHUPOBAHUSI.

50) Monenu B3aMOAEHCTBHSI 30Ha U TIOBEPXHOCTHU. V3MepeHne JIOKaTbHBIX MEXaHNYECKUX CBOWCTB
MTOBEPXHOCTH.

51) CunoBas CrieKTpOCKOIHSI.

52) OnexTpocTaTHuecKasi CUJI0Basi MUKPOCKOTIHS.

53) KenpBHUH-30HAOBasA CUIOBAas MUKPOCKOIIHS.

54) MaruuTHO-CHUJIOBAsI CIIEKTPOCKOIIHA.

55) [oaroroBka 06pa3IoB Ik CKAHUPYIOIIEH 30H0BOH MUKPOCKOTIHH.
56) IlapameTrpu3anius ciry4aitHO-IIIEpOXOBATHIX TTOBEPXHOCTEH.

57) CamoaddrHHBIE TOBEPXHOCTH.

58) DOxkcnepuMmeHTanbHbIe (IpAMble M AW(MPAKLIUOHHBIC) METOABI ONpPENENCHUs CKEHINHIOBBIX
K03 (HUIIMEHTOB, XapaKTEPU3YIOIUX CTPYKTYPY MOBEPXHOCTH.

59) KOHTI/IHyaJ'ILHLIe M aTOMHCTHYCCKHE CKCHIIMHIOBEIC MOACIN pPOCTa TOHKHUX IIJICHOK B
HEPABHOBCCHBIX YCIIOBHUAX.

60) MexaHU3MBI pOCTa TOHKHX IUICHOK W3 T'a30BO# (a3bl.

61) Mexanu3m ocTpoBKOBOTO pocta (Monenb Ponbpmepa-Bepoepa).

62) MexaHu3Mm MoCIIoiHOTO pocTa (Monenb Ppanka - Ban nep Mepge).

63) Monens Ctpanckoro—Kpacranosa.

64) loMoreHHOE U TeTepOTeHHOE 3apO/IbIIe00pa3oBaHe, MOJICIH 3apO/IBIIICO0PA30BAHHS.
65) PocT n30nupoBaHHBIX OCTPOBKOB.

66) Poct ocTpoBkOB B aHcambie (pemieTrouyHoe MpUONMKEeHUE, NPHOIMKEHNE pPaBHOMEPHOTO
oOeHEeHMUS).

67) OyHKUMU pacnpeaeseHusI OCTPOBKOB MO pa3Mepam MpH pa3HbIX MeXaHu3Max uX (OpMHUPOBAHUSI.
68) CKelIMHroBbIe MOJENIN POCTA MJICHOK B HEPABHOBECHBIX YCIIOBHUSX.

69) ['eomeTpust MOJIEKYN B aTOM-aTOMHBIE TIOTEHIIUAIIBI.

70) MexmonekyisipHble B3aumozecTBus. [locTpoeHre MoaeIbHBIX TOTEHLUAIOB.

71) Haubosnee pacnpocTpaHeHHbIE CUCTEMBbI TIOTCHLINAIOB.

72) OcoOEHHOCTH MOJIEIbHBIX IOTEHIIMAJIOB JJIS METAJUIOB M BOJBI.

73) MonekynsipHble MOJIEIN IOJIMMEPOB.

74) lonsitue craructuyeckoro ancamoisi. OCHOBHbIE CTaTUCTHYECKHE aHCaMOJIH.

75) Onpenenenue TepMOIUHAMUYECKUX CPETHUX B PA3IMUHBIX aHCAMOJIISX.

76) CTpyKTypa MOJIEKYJISIPHBIX CHCTEM.

77) BpemeHHble KOppESLUOHHBIE (YHKIUN U TPAHCIOPTHBIE KO3()(DUIIUEHTHI.

78) YpaBHEHUS IBUKCHUS JIJIS1 aTOMHBIX CHCTEM.

79) AATOpUTMBI YUCIIEHHOTO MHTETPUPOBaHUs TpaekTopuii (anroputmel Bepne, meton Pynre-Kyrra).
80) Pacuet TpaekTopuil A1 MOJIEKYJI C KECTKUMH CBSI3IMU ((PUKCHPOBAaHHBIC BaJICHTHBIC JUIMHBI W/WIN
YIJIBI).

81) MonenupoBaHue CUCTEM C TIOTEHIIMATIAMH TBEPIBIX chep.

82) Briuucnenue cui, SHEPTUU U NaBIeHUS. MoiepoBaHIE MaJIbIX CUCTEM.

83) Ilepuoguueckue rpaHUYHbBIE YCIOBHSL.

84) CniocoObI 3a/1aHus TOTCHIIMAI0B B3aUMOICHCTBUS.

85) PacueTs! ¢ manbHONEHCTBYIOMKUMH MTOTEHIINATIAMH.

86) 3aganre HaYaNbHBIX KOOPIWHAT U CKOPOCTEH aTOMOB.

87) Pa3nuuHble HCTOUHUKH OIIMOOK B YHCIIEHHOM MOJEIMPOBAHUY.

88) OmmbKu n3MepeHusi TEPMOTUHAMUYECKUX U CTPYKTYPHBIX BEITUYH.

89) Koppekuus pe3ynsraToB pu yuete oOpe3aHust MOTEHIMAala B3aUMOICHCTBUSL.

90) MeTo/pl TpaIMEHTHOTO CITyCKa.

91) MonekynsapHas MEXaHUKa U MOJIEKYJIsIpHAs TUHAMUKA.

92) IlpuMepsl UCTIONB30BAHUS MOJIEKYISIPHON MEXaHUKH.

93) BHyTpuMONeKyIsipHas MOIBMKHOCTh M CTPYKTYPA CIIOKHBIX OMOTOTHYECKUX MOJIEKYIL.

94) MonenupoBaHue MOJIUMEPHBIX KPHUCTAIIOB.



95) lethexTs! B MOJMMEPHBIX KpUCTAIIaX U UX BIUSHUE Ha MOJICKYJISIPHYIO ITOABHKHOCTD.
96) HucneHHbIil aHATN3 HEYTIOPSIOYEHHBIX CTPYKTYP.

97) JlokanbHble XapaKTEPUCTUKN MEXaHUYECKOTO HAPSKEHHS U CMEIIEHHS.

98) Muororpannuku Boponoro u cummiexcsr [lenoHs.

99) MozaenupoBaHue MeXaHHUYECKOro cisura. Vcrmonp3oBanue rpajgueHTta temmeparypsl. Juddysus.
CTpyKTypHas penakcamms.

[Tpumeps OuIETOB.

IIpumep 1.
1. Bs3K031aCTUYHOCTD MOJIUMEPOB.
2. BayTpumonekynspHasi MOIBWKHOCTh M CTPYKTYPA CIOKHBIX OMOIIOTHYECKIX MOJIEKYJI.

[Ipumep 2.
1. Ilepuonnueckue rpaHUYHBIE YCIOBUSI.
2. Knaccuueckast 1 KBaHTOBast TEOPHsI KOMOMHALIMOHHOTO PACCESHUSI.

Kpurepun oneHuBaHus
Onenka ommuyHo 10 OamoB - BBICTABIISIETCSI  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka omamuHO 9  0anmoB -  BBICTABNSIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka ommmuHO &  0GanoB - BBICTaBJsI€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEZOUETAMH.
Ouenka xoporio 7 6aj0B - BBICTABISETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall, TPaMOTHO U 10
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka xopouro 5 6anoB - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepual, rpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka y/IOBIETBOPUTENbHO 4 0anma - BBICTABIAETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 0ana - BBICTABIAETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUISI abHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEYJIOBJIETBOPUTENBHO 2 0ajla - BBICTABIACTCS CTYAEHTY, KOTOPBIM HE 3HAaeT OoJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



OrneHka HEyZOBIETBOPUTENbHO | 0an - BBICTABIAETCS CTYAEHTY, KOTOpPBIH HE 3HAeT OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH YCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



