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Paboyas mporpamMMa AUMCLMIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJBHO YCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasd W NpUKIAJHAA XU-
MUs» (MporpaMMa cleyyaanTeTa), yTBepKaeHHoro nprukasomM MI'Y ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 xge-
kabps 2016 roga N2 1671).

['og (roabl) npuemMa Ha 00y4YeHHe

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



1. HauMeHOBaHWe AUCUUIINHBI (MOAYJ/151) MeToAbl Ucclef0BaHUS ciepUuIeCKUX B3aUMO/JeiCTBU GMOMOJIEKY.T
2. YpoBeHb BbICILIEr0 06pa30BaHUsA — ClIelMaJIUTeT.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaamMeHTa/IbHAA M IPUK/JIaAHASA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 610k I1/.

5. [l1aHupyeMble pe3ybTaTbl 06y4eHUs 110 AUCLUILIMHE, COOTHECEHHBIE C IJIAHUPYEMBIMH pe3yJibTaTaMHU OCBOeHHs 06pa30oBaTe/IbHOM Npo-
rpaMMbl (KOMIETEHLIUSAMY BbINYCKHUKOB)

KomneTreHnnus IlnanupyeMble pe3y/ibTaTbl 06y4YeHHs 10 AUCHUIIIMHE (MOAYJII0)

OIIK-1.C. Cnoco6HOCTb peliaTh COBpeMeHHble Tpo6JieMbl pyH- | 3HATH: aKTya/ibHble HallpaBJeHUS UCCIe0BaHUN B 06JIaCTH AETEKLUHU Celu-
JlaMeHTaJIbHOW U MPUKJIAJHON XMMHH, UCI0JIb3ys METO/I0JIOTHUI0 | PUYECKUX B3AaUMOJEeNCTBUN OHOMOJIEKY.JT

HAY4YHOTO MOJIX0/a U CUCTEeMY QyHAAaMEHTATbHbIX XUMUY€ECKUX
IMOHATHUH U 3aKOHOB

CIIK-4.C. Ctoco6HOCTb UCI0JIb30BaTh OCHOBHbIE PU3HUKO- 3HaTh: (PHU3UKO-XMMHUYECKHUE OCHOBbI METOJO0B JeTEKLMU B3aMMOJENCTBUS
XUMHUYECKHEe METO/Ibl UCCeIOBAaHUS OUOMOJIEKYJT B IPAKTHYe- eIMHUYHbIX OMOMOJIEKY T
CKOM [1eITeIbHOCTH YMeTb: aHa/IM3UPOBAThb 3KCIIEPUMEHTa/IbHbIe JAHHbIE U IIpe/jlaraTb KOMILJIEKC

(l)I/IBI/I‘{eCKI/IX MEeTOA0B AJIAd aHaJIh3a 6I/IOMOJIEKYJI 1 HAaHOOO'bEKTOB

6. 06'beM JUCLMIIMHBI B 3a4€THBIX €JUHUIIAX C YKa3aHHEeM KOJIMYeCTBa aKaJleMUY€eCKUX UM aCTPOHOMUYECKUX YaCOB, Bbl/IeJIEHHbIX HA KOHTAKT-
HY0 paboTy 00y4alolUXCcs C IpenojaBaTesieM (M0 BUAAM yUeOHbIX 3aHATUH) U HA CAMOCTOSITE/IbHYI0 Pab0OTy 00y4YaOLUXCS:

06Bem ducyunauHsl (Mody/s51) cocmasasem 3 3ayemHble eduHUYbl, 8ce2o 108 uacos, uz komopwix 69 yacos cocmasisiem KOHMAKMHas paboma cmy-
denma c npenodasamesem (27 4acoe 3aHsAmMus IeKYUOHHO20 mund, 27 4acos8 — 3aHsIMusi CEMUHAPCKO20 mund, 6 4acoe — 2pynnosewvie KOHCy/ibmayuu, 9
uacos — NPoMexNcymoUHbslli KOHMpPoJIb ycnegaemocmu), 39 yacoe cocmassiem camocmosimeabHas paboma cmydeHma.

7. BxogHble TpeboBaHUs [IJ1sl OCBOEHUS JUCLUIIJIMHBI (MO J1s1), Ipe/iBApUTEbHbIE YCI0BUS.

O6yuarouics go/KeH

3HaTh: 06111 e MOJIOXKEHUSI, 3aKOHbI U TEOPUH OA30BbIX XUMHUYECKUX U MaTEMAaTUYeCKUX AUCLUIIINH, OCHOBbI GMOXUMUH, OCHOBHbBIE KJIACChl OUO-
OpraHUYecKUX CoeIMHEHUH.

YMeTh: IpUMEHSATH CBe/leHUs B 006/1acTH GU3UUECKON XUMUM K PELIEHUI0 yIPOLIeHHbIX 33/1a4

BiageThb: HaBbIKaMU aHa/IM3a QU3UKO-XMMUYECKUX TapaMeTPOB CUCTEMBI JiJIs Mpe/iCKa3aHUsl BO3MOXKHbIX MPOTEKAKIIUX MPOIeCCOB, METOJAaMH
aHaJ/IM3a 3KCIIEPUMEHTa/bHBIX JJAHHBIX.




8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoBaHMe M KpaTKoe coaep- | Bcero B TOM uucie
»KaHue pa3/esioB U TeM JUCIH- (4acsni)
IUIMHBI (MOAYS), KoHTaKkTHas pa6oTa (pa6oTa BO B3aMMOJeMUCTBHMM C npeno- | CamocrosTe/bHas1 pado-
JAaBaTeJieM), 4achl Ta 06y4amIerocs, 4acol

¢dopma npomMexkyTOYHOM aTTECTA- 13 HUX 13 HUX
MU [0 AMCLUIIMHE (MOAYJII0)
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Tema 1. UK-crieKpocKonus U Criek- 33 9 9 3 21 12 12
Tpockonuda K/
Tema 2. MeTo/ bl XapaKTepHU3al U 33 9 9 3 21 12 12
pa3MepoB HAHOOO'BEKTOB B pacTBOpe
Tema 3. ACM, C3M, ¢ayopcueHTtHas | 33 9 9 3 21 12 12
MUKPOCKOTIUSA
[IpoMexxyTO4Had aTTectauud 3ayem | 9 6 6 3
HToro 108 27 27 6 9 69 39

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUM:
-IpUMeHeHHe KOMIIbIOTEPHBIX CUMYJISTOPOB, 06paboTKa JaHHBIX HA KOMIIbIOTEPAX, MCI10JIb30BaHUE KOMIIbIOTEPHBIX IPOTPaMM, yIpaBJis-

4



I0IMX NpUbOopaMu;

-MCII0JIb30BaHUE CPEJCTB JUCTAHIIMOHHOTO COMMPOBOX/EHHSA y4eOHOTr0 NMPOLECCa;

-penojiaBaHue JUCLUILJINH B GopMe aBTOPCKUX KypCOB 10 IporpaMMaM, COCTaBJIEHHbIM Ha OCHOBE pe3yJIbTaTOB UCCJIeL0BaHUU HAyYHBIX
mkoJs MI'Y.

10. Yye6HO-MeTOAMYECKHE MAaTepPHUaJIbl AJISI CAMOCTOATE/IbHOM PaGboThI 0 AMCLUIIMHE (MOJYJII0): KOHCIEKTHI JIEKIUH, IUTepaTypa U3 pe-
KOMEH/IOBaHHOTO CIIHMCKa

11. PecypcHoe obecrnieyeHue:
e [lepeueHb OCHOBHOM M BCLIOMOraTeJIbHOW YyUeOHOM JTUTEePATYPhl KO BCEMY KypCy

OCHOBHas JiIMTepaTypa

1. KoHCIIEKTBI JIEKITMH

Jono/THUTEe/IbHASA JINTEPATypa

Hay4Hble cTaTbu U 0630pbI, Ipe/OCTaBJIeHHbIE JIEKTOPAMHU

[Tapkep PoTonOMUHECHeHLIUA pacTBOPOB, «Mup», Mocksa, 1972

JKCIeprMeHTaJlIbHble MeTO/Ibl XMMUYeCKOW KUHETUKHY, oA pes. H-M.9mmanyasna u I.b.Cepreesa, «Bricmas mkosa», 1980
/bx.JlakoBu4 OCHOBBI QJiyopeclieHTHOM cieKTpockonuu, «Mup», MockBa, 1979

M.Zimmer Green Fluorescent Protein (GFP): Applications, Structure and Related Photophysical Behavior Chemical Review, 2002
P.Selvin The renaissance of fluorescence resonance energy transfer, Nature structural biology. V.7, number 9, pp.73-04, 2000
R.Rigler Fluorescence correlation, single molecule detection and large number screening Applications in biotechnology ]J.Biotechnol.,
V.41, pp. 177-186, 1995

NoUlE W =

e MaTepHasbHO-TEXHUYECKOE 06eclieueHue: Cliel[MabHbIX Tpe60BaHUN HET, 3aHATHUS TPOBOJATCS B 06bIYHOU ayJUTOPUH, OCHALILlEHHOH /10-
CKOHM U MeJsioM (MapKepaMH)

12. fI3bIk npenojaBaHus — pyCCKUU

13. lIpenogaBaTenu: ol A.x.H. Kyapsmona E.B.,, M.H.c. EBTymienko E.I',, npod. a.x.H. CaBunikuii A.Il.



q)OHAbI OL€HOYHBIX CPEACTB, HGOGXO,Z[I/IMble AJIA OEHKH pe3yJbTaTOB OﬁyquHH

O6pas1bl O1}eHOYHBIX CPE/CTB JJ1s1 TEKYILero KOHTPOJISl yCBOEHUS MaTeprasia U IPOMeXXyTOYHOM aTTecTalluu - 3ayeTa. Ha 3aueTe npoBepsieTcs
JLOCTU>KeHHe pe3y/IbTaTOB 00y4yeHHUs], lepeyrCeHHbIX B I1.5.

Bomnpocsl k 3aueTy:

1) Yo Takoe 3/iunTUYHOCTL? Kakyro nHpopMaLUIo noay4yaroT U3 aHanu3a cnekTpoB K/l B fanbHelt Y® obsactu? OTBeT 060cHyiTe. Kak ocy-
mectBasgeTcda aHaau3 K/ cnektpoB? Kakue XxapakTepucTH4YecKHe M0JI0CHI B lasibHer K/| 06/1acTy MCNIONB3YIOT AJ18 aHAa/I3a CTPYKTYpPbl 6eJ1KOB?
2) Kako¥i ananutuvyeckui curian usmepsetcs B UK cnektpockonuu? YeM onpepesisieTcs 4aCTOTa BaJIeHTHBIX KoJlebaHUM QYHKIMOHATbHBIX
rpynn 6uomoJieky? Kakyo nHopManuo o CTpyKType 6eika MoXHO U3BJjedb U3 aHaiu3a UK cnektpos. Kakyto obiacts B UK cniekTpe paccMa
PUBAIOT [Jis aHA/IN3a CTPYKTYpPbl 6€JIKOB, KaK OHA Ha3bIBA€TCS U UYeMy OHA COOTBETCTBYET?

3) UK cneKTpoCKOMUs: YTO TaKOe YacTOTa KOJIeOaHUM U YTO TaKoe BOJIHOBOe 4rcyi0? Kak OHU COOTHOCATCS Mexay coboii? KakoBa pa3aMepHOCTb
3THUX [IByX BeJIMUUH? [loueMy HeCMOTps Ha pa3HOOOpa3ve aMUHOKUCIOT U QyHKIIMOHANbHBIX Ipynn B 6esikax, UK criekTpbl 6e/1KOB He NpeJCcTaB-
JIIIOT COO0M «4aCTOKOJI» BCEBO3MOXKHBIX IUKOB, a UMEI0 TOJIbKO HECKOJIBKO XapaKTepPUCTUYECKHUX M10JI0C MOTJIoLeHHsA. YeMy OHU COOTBETCTBYIOT?
Kak nposBastoTca pasinuus B UK criekTpax pa3iMyHbIX 6eJ1KOB U B KaKOW 06/1aCTU?

4) Kakyto nndpopmanuio HecyT crieKTpbl K/l 6e/1K0B B 06/1aCTH NOTJIOLIeHUS apOMaTUYeCKUX aMUHOKUCA0T? OTBET MOSICHUTE.

5) [IpuHLUNbI KOHGOKAJIBHOW MUKPOCKONUH U AIByXGOTOHHOU (MHOTOPOTOHHOM) MUKPOCKONHMU. CXOACTBO U pa3jNyMe.

6) [leTeKuusi OJUHOYHBIX MOJIEKYJI, pJIyopeclieHTHasA KoppeasLMoHHasaA MUKpockonus. [[pyuHuun Metozna. UHdopManus, KoTopass MOXKeT ObITh
noJiydyeHa 3TUM METO/I0M.

7) llepexo;1 MUKPOCKOTIHS- HAHOCKONUSA. PYHKIMS pacnipe/iesieHUs] TOYeYHOTO HCTOYHUKA CBETA, MOUHTU/IKM3M. MeToabl PALM/STORM.

8) IIpenesibl pa3pelieHus Ay pa3JIMUHbIX METOA0B CY6AUPPAKIIUOHHOW MUKPOCKOIUH.

9) Teopetuueckue ocHoBbI MeToia DLS. KoppensinnonHasa kpuBas. MaTeMaThueckre MeTOZbl 00pab0TKHU NoJiydyaeMoro curiasna. OrpaHu4eHus
MeToza

10) TeopeTtudeckue ocHoBbl MeToZa NTA. [I[puHiiunuanbHas cxeMa npubopa. MaTeMaTuyeckue MeTO/ibl 00pabOTKHU MoJy4aeMoro curuasa. Orpa-
HUYEeHUd MeToJa

MeToan4yeckre MaTepuasibl AJis1 IPOBeAeHMs IPOLeAyp OLLeHUBAHUA Pe3y/IbTaTOB 060y4YeHMsI
[[Ikasia o1feHUBaHUsI 3HAaHUH, YMEHUH U HAaBBIKOB SIBJISIETCS €IMHOM /s BCEX AUCLIMILIMH (IPUBeieHa B TabJIMIlE HUXKE)

IITKAJIA U KPUTEPUHU OEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysbTaT
3HaHu4 OTtcyTcTBUE @parmMeHTapHble 3HaHUA O61Me, HO He CTPYKTYpUpPOBaHHbIEe CdopMHUpoOBaHHBIE CUCTEMAaTHYe-
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3HaHUU 3HaHUA CKUe 3HaHUd
YMeHnusa OTtcyTcTBUE B nesioM ycneuHoe, Ho He B nesioM ycneuHoe, Ho cojepalliee | YchneuHoe U cUCTeMaThU4ecKoe yMe-

yMeHU# cUcTeMaTHU4YeCcKoe yMeHUe OTJZeJIbHble Ipo06esibl yMeHUe (J0- HUe

IyCKaeT HETOYHOCTH HENPUHIUIHU-
aJIbHOTO XapakKTepa)
HaBbiku (Baage- OTtcyTcTBUE Hanvuue otpenbHbIX HaBbl- | B nesnoM, chopMmupoBaHHble HaBblKM, | CopMUpOBaHHbIE HABbIKH, IpUMe-
HUSA) HaBbIKOB KOB HO He B aKTUBHOU popMe HAeMble IPY pellleHUH 331a4
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHHUA

Mo AUCHUILIMHE (MOAYJII0)

3HaTh: dKTyaJIbHbI€ HAIllpABJIEHUA I/ICCJIEAOBaHI/II‘/JI B 00J1aCTH COBpeMEHHOﬁ HAHOOMOTEXHOJOTUU OHO-

MOJIEKY.T

3HaTh: PU3UKO-XUMHYECKHE OCHOBBI METO/IOB UCCJIeIOBAHUSI GMOMOJIEKY T

MepONpUATHSA TEKYILEro KOHTPOJIS
yCIleBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe

YmMmeTs: dHAaJIM3UPOBATL 3KCIIEPUMEHTAJIbHbIE€ dHHbBIE U ITIpeAJiaraTb KOMIIJIEKC (1)I/I3I/I'-IECKI/IX MeTO/J 0B

JU1S1 aHa/M3a 6MOMOJIEKYJT K HAHOOO'bEKTOB

MepONpPUATHUSA TEKYLLETro KOHTPOJIS
yCIIeBaeMOCTH, YCTHBIM ONPOC Ha 3a4eTe




