degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: OCHOBBI CTPYKTYpHOU OMOMH(POPMATUKU B MOJICKYJIIPHOTO MOJICITHPOBAHHUS

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OHOMUMETHYECKHI TU3aifH MaTepraioB U CUCTEM
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuarosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - 3aueT

AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A .B. llIBenioB, kaH/. Qu3.-MarT. HAyK

[Iporpamma obcyxieHa Ha 3acefjanuy Kadeapsl HaHO-, OMO-, THPOPMAITMOHHBIX ¥ KOTHUTHBHBIX TEXHOIOTHN
18.03.2022



AHHOTANMA

B nocnenHue roppl LIMPOKOE paclpOCTpaHEHUE IOMYUYWIM METOIbl KOMIIBIOTEPHOIO MOJIEIMPOBaHUS B
HCCIICAOBAaHUH PAa3IMYHBIX OHosornyeckux cucreM. OT4acTd 3TO MPOM3OLLIO M3 3a OypHOro mporpecca B
COBPEMEHHOM BBIUMCIMTENBHON TEXHUKU, HO TaK € HEMaJIOBAKHYIO POJIb CBIIPAJ0 Pa3BUTUE Pa3IMUHBIX
TEOPETHYECKUX METOJOB HCCIICAOBAaHMS OMOJOTMYECKHX CHCTEM, a TaK K€ WX CThIKOBKa C
JKCIEpUMEHTAJIbHBIMU JaHHBIMU. JlaHHBI Kypc HalpaBle€H Ha OCBOEGHUE COBPEMEHHBIX METOIOB
CTPYKTYpPHOU 6MOM(pOpMaTHKU 1 MOJIEKYJISIPHOTO MOAETHPOBAHUS.

1. leau u 3apauun

eap AUCUMNIMHBI
- OCBOCHHE CTyJIEHTaMHU 0a30BbIX MPEACTABICHUN O CTPYKTYpHON OMOMH(DOPMATUKH M MOJIEKYISIPHOM
MOJICIIMPOBAHNH, a TaK YK€ BAPUAHTOB WX MPAKTHYECKOTO MPUMECHEHHUSI.

3anauu QUCHUTNIHHBI
- popMupoBaHe 6a30BBIX 3HAHUI CTPYKTYpHOH OnondopMaTuke U e€ MPaKTUIECKOM MTPUMEHEHHH;
- (hopmupoBaHue 6a30BbIX 3HAHUH MOJIEKYJISIPHOM MOJEIUPOBAHHUH U €T0 MPAKTUYECKOM IPHMEHEHHH.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Koz u HanMeHOBaHKE KOMIIETEHIIUU NHauKaTopbl JOCTHKEHMSI KOMIIETEHIIUN
OIIK-5 CriocoGeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoedl  mpodecCHOHAIbHOM
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei JeSITeIbHOCTU
pO(eCcCHOHAIBHON ACATEIBHOCTH, TONEPAHTHO |OITK-5.3 CrTpeMHTCS K MOJNYYECHHIO HOBBIX 3HAHHI,
BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, HpO(i)eCCI/IOHaHBHOMy U JJMYHOCTHOMY POCTY

KOH(I)GCCI/IOHS.J'IBHBIC U KYJIBTYPHBIC pa3JINYUsL

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC

[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaBe HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBAaTh U NIPOBOJUTH I1IK-2.2 CnocobeH MNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol MOCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI

3HATh!
- (yHnameHTanmbHBIC TOHATHS, 3aKOHBI, TEOPHH W (OPMYNbI, OINHUCHIBAIOIIUE ITOBEIACHUS
MaKpOMOJIEKYI;
- OCHOBHBIC 3aKOHBI TI0 KOTOPBIM CTOPOSITCS B3aUMOJCHCTBUS BHYTPH OHOMAaKpOMOJIEKYJISPHBIX
CHCTEM;
- TEOPETUUECKUE OCHOBBI MOJICKYJIIPHOTO MOJICITUPOBAHUSL.

YMETh:
- aHAJTM3UPOBATh OMOMAKPOMOJIEKYJISIPHBIE CTPYKTYPHI;
- IPUEMEHATh COBPEMEHHBIC METOIUKH MOJICKYJISIPHOTO MOJICITHPOBAHMS;
- IPUMEHATH COBPEMEHHBIE METO/IbI MOJICKYJISIPHON PEKOHCTPYKIIMU OMOMOJIEKYT;
- 5(¢EeKTUBHO HCMOJIB30BaTh COBPEMEHHBbIC HH()OPMALMOHHBIE TEXHOJIOTUH M PEeCcypehl s
MOJTy4eHHS HEOOXOAMMBIX 3HAHHI TI0 HHTEPECYIOIIeH HayqHO! podiemMe.

BIIAJICTh!
- CIeNUalbHOW TEPMHUHOJIOTHEH B 007acTH CTPYKTYpHOH OHOMH(DOPMATHKH W MOJEKYISPHOTO
MOZICITHPOBAHHS;
- METOJMKAMU TTOCTPOEHUS MOJIEKYJISIPHBIX MOZIEIeH MoJieneil;
- OCHOBHBIMH METOJIMKaMHU MOJICKYJISIPHOU TNHAMUKHY;
- OCHOBHBIMH METO/IaMH M MOAX0/IaMH COBMECTHOTO aHAJIN3a 3KCIEPHUMEHTAIbHbBIX JAHHBIX U JaHHBIX
MOJIEKYJISIPHOTO MOJICITHPOBAHHSI.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CrpykTypa GHOMaKpOMOJIEKYII. 5 10
2 CrpykrypHas OMoudpopMaTHKa. 10 10
3 MonekynsipHoe  MOIEIUPOBaHUE U 5 10
MOJICKYJISIpHAst AMHAMHKA.
4 Pacuérel 3HEprUil B3auMOAEHCTHS. 5 15
5 Amnanmus JTAHHBIX MOJIEKYJISIPHOTO 5 15
MOZEIMPOBAHHUS.
Nroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. CtpykTypa GHOMaKpOMOJIEKYII.

[TousiTue o cTpykType 6noMakpomosneKyia. OCHOBHBIE 3JIEMEHTHI OMOMaKPOMOJIEKYISPHBIX CTPYKTYP.
OcHOBHBIE KCTIEPUEMEHTAIbHbIE METOABI MOJIy4YeHUs] HH)OPMAIMH O CTPYKTYpe OMOMaKpOMOJIEKYII.

2. CrpykrypHas 6noudopmaruka.

CrpykrypHas OuouH(popmaruka. OCHOBHBIC MOHATHE. | OMOJIIOTMYECKOe MOAETHpOBaHKEe. MeTobl
MOCTPOCHUS CTPYKTYP OHOMaKPOMOJIEKYI.

3. MosnekyssipHO€ MOJEINPOBAaHUE U MOJIEKYJISIpHAs AMHAMUKA.

Mornekynsipuoe moaenuposanue. lloTeHunanbHble QYHKOUM M MOJEKYIsipHbIe 1o [IpuHIHMIIEL
[IOCTPOEHUE MOJIEKYISIPHBIX IIOJIEH. YYEeT MaKpOCKOIIMYECKHX I1apaMETpOB B MOJIEKYISIPHOU
JUHAMUKE. TEPMOCTaThl U 6apoctaTsl. MonenupoBanue Bogsl. OCHOBHBIC BApUAHTHI MOJIEICH BOJBL.

4. PacuéTsl sHEPTUI B3aNMOAEHCTHS.

Pacuérel cBOOOAHON 3HEPTUM B MOJCKYISIPHOM MoaenupoBaHud. OCHOBHbIE MeTOnbl. Pacuér
TOYEUHBIX AMHUHOKHUCIOTHBIX 3aMmeH. IlyTu mnapamerpusaluM HECTaHIAPTHBIX MOJEKYJI JJIs
MOJIKKYJISIDHOM 1IuHamMukd. Pacuer »Hepruii cBs3bIBaHHS OMOMAKpOMOJEKyN. MoleKyssipHbie
nokuHT. OCHOBHBIE MOHATHS. Vcronbp3yeMble QYHKIMH OLEHKH YHEPTUH.

5. AHanu3 JaHHBIX MOJIEKYJISIPHOTO MOJEIINPOBAHMUS.

Metoasl ¥ TOAXOABI K AaHANM3y JAHHBIX MOJIEKYJISPHONM JUHAMHKHA W MOJIEKYISIPHOTO
MonenupoBanusi. CpaBHEHHUE TaHHBIX MOJISITUPOBAHMS C KCIIEPUMEHTAILHBIMU JTaHHBIM.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. MonekynsipHoe MoaenupoBanue: Teopust u npakruka [Teker]/X.-J1. Xénbrhe [u ap.] , -M., BUHOM.
JIa0. 3nanwmii, 2010

®onp auTeparypsl Kadeaps

2. NokuHr. MonexyisipHoe MoJenupoBanue i pa3padbotku gexapets (2017) | Cynumos Bragumup
Bopucosuu, CynumoB Anekceit BnaagumupoBud
3. OcHoBBI MOAeNMpOBaHus MoJieKysipHoi auHamuku (2018) anum3zsnos b.H.

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl Kadeaps

1. Molecular Modelling for Beginners, 2nd Edition. Alan Hinchliffe

2. Molecular Modeling Basics. By Jan H. Jensen

3. Computational Chemistry and Molecular Modeling Principles and Applications. K. I.
RamachandranDeepa GopakumarKrishnan Namboori

4. An Introduction to Molecular Dynamics. Mark S. Kemp

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

http://ctem.web.cmu.edu/

www.matter.org.uk/tem/
http://www.cmca.uwa.edu.au/access/training
http://www.microscopy.info/Microscopy/Guide
database.iem.ac.ru/mincryst/descript.htm
www.crystallography.net

http://lib.mipt.ru— snexrponnas 6ubnmorexa dOusrexa.

AN i

http://www.Sci-lib.com — bonbias HayuHas OnbIHOTEKA.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexioHHBIX 3aHATHAX UCTIOIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. B mponecce camocTosTenbHOM pabOThl 00YYarONIMXCsi BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MporpaMMHBIX cpeicTB kak Mathcad, Mathlab mis pemenns puznyeckux 3a1a4 1 MOJEITUPOBAHMSI
M3y4aeMBbIX MIPOIIECCOB HAa KOMIIBIOTEPE.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



JIns  yCHEmHOTO OCBOGHHS Kypca, IOMHUMO TIOCEINEHHsS JIeKUui, OT CTyAEeHTOB Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaKAOTrO paszerna
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS Ha CaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUSl PEKOMEHIOBAHHOM JIMTEPaTypbl MU MOATOTOBKY K MPOMEXYTOUYHBIM TECTUPOBAHHSIM, KOTODPHIE
IIPOBOJATCS JJIsl TEKYLIETO KOHTPOJISL 332 yCBOGHMEM MaTepuaia. Beero mpearnonaraercsi IpoBeCTH 3a
CEMECTP OAHY IMPOMEXYTOUHYIO KOHTPOJIbHYIO, & TAKXKe Psil IPOBEPOUHBIX paboT. CTyIeHTHI, YCIEIIHO
npomeamue JaHHyl (opMy NPOMEKYTOYHOTO KOHTPOJS, JOMYCKAIOTCS K chade 3adeTra o
TUCHUTUINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, hopMbI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - 3aueT

Pa3zpatGoTunk: A.B. llIBenioB, kaua. Gpu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoell  mpodecCHOHAIbHON
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei JeSITeIbHOCTU
pO(eCcCHOHAIBHON ASATEIBHOCTH, TONEPAHTHO |OITK-5.3 CrTpeMHTCS K MOJNYYECHHIO HOBBIX 3HAHHI,
BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, HpO(i)eCCI/IOHaHBHOMy U JIMYHOCTHOMY POCTY

KOH(I)GCCI/IOHS.J'IBHBIC U KYJIBTYPHBIC pa3JIN4Uns

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MMPOBOJAUTH [MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wusydeHuss aucuuIUIMHBL «OCHOBBI CTPYKTYPHOH OMOMH(OPMATHKH M MOJICKYJSIPHOTO
MOZEIMPOBAHUSD» 00YHAIOIIUICS JOIKEH:

3HATh:
- (yHnaMmeHTanmbHBIE TOHATHS, 3aKOHBI, TEOPMM U  (OPMYNbI, ONHUCHIBAIOIINE ITOBEACHUS
MaKpOMOJIEKYJT;
- OCHOBHBIC 3aKOHBI IO KOTOPBIM CTOPOSITCS B3aUMOJEHCTBUS BHYTPH OHOMAaKpPOMOJEKYISIPHBIX
CHUCTEM;
- TEOPETUYECKHUE OCHOBBI MOJIEKYJIIPHOI'O MOJIEIMPOBAHUS.

YMeThb:

- aHAJIU3UPOBATh OMOMAKPOMOJIEKYJISIPHBIE CTPYKTYPBI;
- IPUEMEHSATH COBPEMEHHBIE METOIUKH MOJIEKYJIIPHOTO MOJIETHUPOBAHUS;
- IPUMEHATH COBPEMEHHBIE METO/IbI MOJIEKY/ISIPHON PEKOHCTPYKIIMN OMOMOIIEKYT;
- 3(QQeKTUBHO HCMOJIB30BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJIOTUU M PECypChl UL
MONy4YeHHs HEOOXOIMMBIX 3HAHUN TI0 MHTEPECYIOICH HayqIHOU Mpobieme.
BJIaJeTh:
- CIeUUaJIbHOW TEpMHUHOJIOTHEH B 007acTH CTPYKTYpHOH OHOMH(OPMATHKM W MOJEKYJISPHOTO
MOJEJINPOBaHMS;
- METOIUKAMH ITOCTPOECHHS MOJIEKYJIIPHBIX MOJEJIEH MOJIENEH;
- OCHOBHBIMM METOAMKAMU MOJIEKYJIIPHON TMHAMUKY;
- OCHOBHBIMH METOJJaMH M MOJXOJIaMU COBMECTHOIO aHAJIN3a SKCIIEPUMEHTAIbHBIX JAHHBIX M JAHHBIX
MOJIEKYJISIPHOI'O MOAEIMPOBAHUS.

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

B nensx Tekyluero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Tlonsatme o cTpykrype OHOMakpomonekyl. OCHOBHBIC 3JI€MEHTbl OHMOMAaKPOMOJIEKYISPHBIX
CTPYKTYP.
2. CrpyxkrypHas ouonndopmartuka. OCHOBHBIE IOHATHE. [ OMONIOrHYecKoe MoAEeTMpPOBAaHUE.

3. MonekynsapHoe moaenupoBanue. lloTeHunanbable PyHKIUM W MOJNEKYJIspHbIE mojs. [IpuHIUIIEL
[IOCTPOEHUE MOJIEKYJIIPHBIX IIOJIEH.

4. Yder MakpOCKOITMUECKUX ITapaMeTPOB B MOJIEKYJISIPHOI JUHAMHKE. TEPMOCTAThI ¥ 0apOCTAaTHI.
5. MogenupoBanue Bonbl. OCHOBHbIE BAPUAHTHI MOJIEJIEH BOADI.
6. Pacu€Tpl cBOOOIHOM SHEPTHH B MOJICKYIISIPHOM MOJIeTUPOBaHUHN. OCHOBHBIE METO/IBI.



7. Pac4€T TOYEYHBIX aMUHOKUCIOTHBIX 3aMEH.

8. [lytu mapameTpu3anuy HECTaHIAPTHBIX MOJIEKYIT JJI1 MOJIKKYJISIPHOM TUHAMUKH.

9. PacueT sHepruii CBA3BIBAaHUS OMOMAaKPOMOJICKYJT

10. Monexynsipable TOKUHT. OCHOBHBIE MTOHSTHS. Vcmonb3yeMble QyHKIIMH OIIEHKHA YHEPTUH.

11. Metoapl W TOAXONbI K aHajdW3y MJaHHBIX MOJIEKYIAPHOM IUHAMHKKA M  MOJIEKYJISPHOTO
MOJICIIUPOBAHUS.

12. CpaBHeHI/Ie AaHHBIX MOACIIMPOBAHUSA C SKCIICPUMCHTAJIbHBIMUA JITAHHBIM.

Kputepun onennBanus
1. OneHka «3a4TeHO» BBICTABISIETCA CTYACHTY, KOTOPBIN
- IPOYHO YCBOWJI MIPEIYyCMOTPEHHBII MPOrpaMMHBINA MaTepua;
- IPaBUJILHO, apTYMEHTHPOBAHO OTBETHJI HA BCE BOIPOCHI, C IPUBEICHUEM IIPUMEPOB;
- IT0Ka3aJ1 IyOOKHE CHCTEMAaTU3UPOBAHHbBIC 3HAHUS, BIaJeeT IPUEMaMH PacCyKJICHHUS U COMOCTABIISET
MarepHall U3 pa3HbIX HCTOYHUKOB: TEOPUIO CBA3BIBACT C MPAKTUKON, APYTUMH TEMaMH JaHHOTO Kypca,
JPYTHX U3y4aeMbIX NPEIMETOB
2. OueHka «He 3a4TeHO» BrIcTaBisieTcs CTyIeHTY, KOTOphIi He crpaBuics ¢ 50% BompocoB Ouiera, B
OTBETaX Ha JpPYrHe BOIPOCH AOMNYCTWJI CylIecTBeHHble omunOKku. He Moxer orTBeTHTh Ha
JIOIIOJIHUTEJbHBIE BOIIPOCHI, MPEIOKEHHBIE MPEroaBaTeseM, He 3HaeT OOJbIIeil YacTH OCHOBHOTO

copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, JOMYyCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IIPUHLIUIIOB.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

IIpu mpoBemeHun 3adera oOydvaromemycs npepocraBmsercs 40 MuHYT Ha moaroroBky. Ompoc
oOyuarorerocs o OuieTy Ha 3a4eTe He JOJKEH MPEBbIIIATh IBYX aCTPOHOMHUYECKUX YacOB.

Bo Bpemsi mpoBenmeHus 3adera oOydYaroIIUEcs MOTYT IOJIb30BaTbCs MPOTPAMMOM JTUCIHMILIHHEI,
KOHCIIEKTaMH JISKIIHiA, a TaKXKe JIF000H CIIpaBOYHOM TUTEPaTyPOH.



