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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. HauMeHoOBaHHWe AUCUUILJINHBI (MOAY1s1) PU3UYECKHe MEeTOAbI UCCIeL0BaHHUS O6MOMOJIEKY/I U HAHOOOBEKTOB
2. YpoBeHb BbICILIETr0 06pa30BaHUs — ClIeMaJIUTeT.

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

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 610k 1.

5. [l1aHupyeMble pe3ybTaThbl 06y4eHHUs 110 AUCLUILIMHE, COOTHECEHHBIE C IIJIAHUPYEMbIMU pe3yJibTaTaM{ 0CBOeHHs 06pa3oBaTe/IbHOM Npo-
rpaMMbl (KOMIETEHLIUSAMY BbINYCKHUKOB)

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

OIIK-1.C. Cnoco6HOCTD peliaTb COBpeMeHHbIe Tpo6yieMbl GyH- | 3HATh: aKTyas/bHble HalpaBJieHUS HCCJAeJ0BaHHUU B 06JIaCTHU COBpPEMEHHOU
JlaMeHTa/IbHOM U IPUKJIAJJHON XMMUH, UCII0JIb3Ys] METOL0JIOTUI0 | HAHOOMOTEXHOJIOTUM OMOMOJIEKY I

Hay4HOI0 M0JX0/la U CUCTeMY QyHAaMeHTa/IbHbIX XUMUY€eCKHUX
NOHAATUY U 3aKOHOB

CIIK-3.C. Ctoco6HOCTb MPHUMEHSATh B HAHOOGUOTEXHOJIOTHY 3Ha- | 3HATh: PU3UKO-XHMMHUYECKHEe OCHOBbI METOJ0B MCC/AeJ0BAaHUS GHMOMOJIEKYJ U
HUeEe OCHOBHBIX KJIACCOB HAHOOMOMATEPHUAJIOB U OOIUX NPUHLIU- | HAHOOO'HEKTOB

1oB pHU3UKHU HAHOCTPYKTYP, METO/I0B CO3JaHHUS U UCC/Ie[JOBaHUs | YMeTh: aHAJU3HUPOBATh IKCIIepUMeHTaIbHbIE JaHHbIE U Mpe/JIaraTh KOMILJIEKC
HaHOGUOCTPYKTYP dU3NYEeCKHUX METOOB /IJIs1 aHA/IM3a OMOMOJIEKYJl K HAHOOO'HEKTOB

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) cocmasasiem 3 3ayemHble eduHUYbl, 8ce2o 108 uacos, uz komopwix 69 yacos cocmasisiem KOHMAKMHas paboma cmy-
denma c npenodasamesieM (27 4acoe 3aHAMusl IEKYUOHHO20 muna, 27 4acos — 3aHsiMusi CEMUHApPCKO20 mund, 6 4acoe — 2pynnoswvle KOHCy/ibmayuu, 9
uacos — NPoMexNcymoUHbslli KOHMpPoJIb ycnegaemocmu), 39 yacoe cocmassiem camocmosimeabHas paboma cmydeHma.

7. BxogHble TpeboBaHUSA [IJisl OCBOEHUS JUCLUIIJIMHBI (MOAY/Is1), Ipe/iBApUTEbHbIE YCIOBUSL.

O6yuarouics go/KeH

3HaTh: 0611IMe MOJIOXKEHUSI, 3aKOHbI U TEOPUH OA30BbIX XUMHUYECKUX U MaTeMaTU4YeCKUX AUCLUIIIMH, OCHOBbI OMOXUMUH, OCHOBHbIE KJIAaCChl OHO-
OpraHUYecKUX CoeIMHEHUH.

YMeThb: IpUMEHSATH CBeJleHUs B 006/1acTU GU3NUECKON XMMHUM K PElIEHUI0 yIPOLeHHbIX 3a/1a4

BiageThb: HaBbIKaMU aHa/IM3a QU3UKO-XMMHUYECKUX TapaMeTPOB CUCTEMBI JJis MpeiCKa3aHHs BO3MOKHbIX MPOTEKAIIIIMX MPOIeCCOB, METOJaMHU
aHaJ/IM3a 3KCIIEPUMEHTa/bHBIX JJAHHBIX.




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

HauMeHoBaHMe M KpaTKoe cogep- | Bcero B TOM uucie
»KaHue pa3/JesioB M TeM AMCI M- (4acsni)
IUIMHBI (MOAYS), KoHTaKkTHas pa6oTa (pa6oTa BO B3aMMOJeMUCTBHMM C npeno- | CamocrosTe/bHas1 pado-
JAaBaTeJieM), 4achl Ta 06y4amLerocs, 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, dayopcuentHas | 33 9 9 3 21 12 12
MUKPOCKOTIUSA
[IpoMexxyTO4YHad aTTecTauud 3ayem | 9 6 6 3
HToro 108 27 27 6 9 69 39

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUM:
-IpUMeHeHHe KOMIbIOTEPHBIX CUMYJISITOPOB, 00pab0TKa JJaHHBIX HAa KOMIIbIOTEPAX, UCI0JIb30BaHHE KOMIIbIOTEPHBIX IPOTPaMM, yIpa BJIs-
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I0IMX NpUbOopaMu;

-MCI0JIb30BaHUE CPEJCTB JUCTAHIIMOHHOTO COMMPOBOXK/EHUS YUEOHOI0 NIpoIiecca;

-penojiaBaHue JUCLUILJINH B popMe aBTOPCKUX KypCOB 10 IpOorpaMMaM, COCTaBJIEHHbIM Ha OCHOBE pe3yJIbTaTOB UCCJeL0BaHUU HAyYHBIX
mkoJs MI'Y.

10. Yye6HO-MeTOAMYECKHE MAaTepHaJIbl AJISI CAMOCTOATE/IbHOM PaGOThI O AMCLUIJIMHE (MOJYJII0): KOHCIEKTHI JIEKIUH, IUTepaTypa U3 pe-
KOMEH/IOBAaHHOTO CIIMCKa

11. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCIIOMOTraTeJbHOM Yy4eOHOU JIMTEPATYpPhl KO BCEMY KYpPCY

OcHOBHas JiuTEpaTYypa
1. KoHCIIEKTBI JIEKITMH
JlonoJIHUTe /IbHAA JIMTEepaTypa

1. Haquble CTaTbH U 0630pbl, InpeaocTaBJ/JI€HHbIE JIEKTOPAMUA

e MarepurasbHO-TeXHUYECKOe obeclieyeHue: ClieliuaJbHbIX TPe60BaHUN HET, 3aHATHS IPOBOJAATCS B 0ObIYHOM ayAUTOPUHU, OCHALLEHHOMU J10-
CKOU U MeJIoM (MapKepaMH)

12. fI3bIK IpenojaBaHusd — pyCCKUU
13. [IpenogaBatenu: gou. A.x.H. Kyapsamosa E.B., m.H.c. EBTymenko E.I'.,, npod. a.x.H. CaBunkui A.IL
®oH/ bl OLIEHOYHBIX CPE/CTB, HE0OX0AUMBIE /JJisl O EeHKH! Pe3y/IbTATOB 00y4YeHUs

O6pa3LU:)I OL€EHOYHBIX CpeACTB AJId TEKYIEero KOHTpPOJId YCBO€HUA MaTepUuajia U HpOMe}KYTO‘{HOI‘/JI aTTeCTal U - 3a4€eTa. Ha 3ayere [IpoBepAeTCd
AOCTHXEHHE Pe3yJIbTaTOB 06y‘-IeHI/IH, Nnepe4yrcCJieHHbIX B I.5.

Bonpocsl k 3aueTy:
1) Yrto Takoe asuntTudHOoCTh? Kakyto mnH$opManuio nosy4yaroT U3 aHanrsa cnektpoB K/l B ganbHel Y® o6a1actu? OTBeT 060cHy#Te. Kak ocy-
mecTBiseTcs aHaau3 K/ ciektpoB? Kakre xapakTepUCcTHYeCKUeE M0J10ChI B AaibHel K/l 06/1acTH UCNOB3YIOT 1Sl aHaIM3a CTPYKTYPbl OeJIKOB?



2) Kako¥i ananutuvyeckui curian usmepsetcs B UK cnektpockonuu? Yem onpepesisieTcs 4acTOTa BaJIeHTHBIX KoJle6aHUM QYHKIMOHATbHBIX
rpynn 6uomoJiekys? Kakyro nHopManumo o CTpyKType 6esika MoxHO U3BJedb U3 aHainu3a UK cnektpos. Kakyto o6sacts B UK ciekTpe paccma
PUBAIOT [J1 aHA/IN3a CTPYKTYpPbl 6€JIKOB, KaK OHAa HAa3bIBA€TCS U YeMy OHA COOTBETCTBYET?
3) UK cnekTpockomnusi: YTO TaKOe 4YacTOTa KOJIeGaHUU U YTO TaKOe BOJIHOBOe 4Kcso? Kak OHU COOTHOCATCS Mexay co6oii? KakoBa pasaMepHOCTb
3TUX ABYX BeJIM4KH? [loyeMy HeCMOTPsl Ha pa3HOO6pa3rve aMUHOKUCIOT U QYHKIIMOHAIBHBIX TPy B 6esikax, MUK ciekTprbl 6e/1KOB He npecTaB-
JIIIOT COO0M «4aCTOKOJI» BCEBO3MOXKHBIX IUKOB, a UMEI0 TOJIbKO HECKOJIBKO XapaKTepUCTUYECKHUX M10JI0C MOTJIoLeHHUsA. YeMy OHM COOTBETCTBYIOT?
Kak nposBastoTca pasinuus B UK criekTpax pa3iMyHbIX 6eJ1KOB U B KaKOW 06/1aCTU?
5) Kakyto nnpopmanuio HecyT cneKkTpbl K/l 6e1KOB B 006/1aCTH MOTJIOLEeHUSA apOMaTUYeCKUX aMUHOKUCI0T? OTBET MOSCHUTE.

6) [IpuHIUIIBI KOHPOKATbHON MUKPOCKONHUHU U ABYX(POTOHHON (MHOTOPOTOHHON) MUKPOCKONMU. CXOACTBO U pa3jiMyHe.

7) [leTeKuusi OJUHOYHBIX MOJIEKYJI, pJIyopeclieHTHasA KoppeasLMoHHasA MUKpockonus. [[pyuHuun Metoaa. MHopManus, KoTopass MOXKeT ObITh
noJiydyeHa 3TUM MeTO/I0M.
8) Ilepexo MUKpOCKOMNUS- HAHOCKOMNUS. DYyHKIMS pacipe/iesieHHs] TOYeUHOTr0 UCTOYHMKA CBeTa, MOUHTUIIU3M. MeTtoabl PALM/STORM.
9) Ilpenesnbl pa3pelieHUs A5 pa3/IMUHbIX METOA0B CY6AUPPAKIIUOHHOW MUKPOCKOIUH.

MeToan4yecKre MaTepuasbl AJis1 IPOBEAEeHMs IPOLEeAYp OLleHUBAHUA pPe3y/IbTaTOB 06y4YeHHUs
[lIkasia olleHMBAHWSA 3HAHUN, yMEHUH U HAaBBIKOB SIBJISIETCS €MHOM AJIs BCeX NAUCHUILINH (MpHUBeeHa B TaOJIUIE HIXKe)

INKAJIA U KPUTEPUU OLUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no gucnunavHe (MoAyJI10)

Onenka 2 3 4 5
PesysbTaT
3HaHu4 OTcyTcTBUE @®parmMeHTapHble 3HAHHUSA O611Me, HO He CTPYKTYpPUPOBAHHbIE CdopmupoBaHHbIe cUCTeMaTHYe-
3HAaHUU 3HaHUSA CKHe 3HAHUS
YMmeHus OTcyTcTBUE B 1jes10M ycrienHoe, HO He B 11e/10M ycrieliHoe, HO coJieprkalllee | YcIellHoe U CHCTeEMaTUYeCcKoe yMe-
yMeHU# CHUCTeMaTHU4YeCKOe yMeHUe OT/ieJibHbIe TPOO6eJibl yMeHUe ([10- HUe
MyCKaeT HETOYHOCTU HENPUHIUITHU-
aJIbHOTO XapaKTepa)
HaBrbiku (Biage- OTcyTcTBUE Hanuuyue oTaenbHbIX HaBbl- | B 1iesioM, cpopMmupoBaHHbie HaBbikH, | CHopMUpOBaHHbIE HABBIKH, TPUMe-
HUsl) HaBbIKOB KOB HO He B aKTUBHOHU dopMe HsieMble MPHY pellleH|H 33/1a4




PE3YJIbTAT OBYYEHHUA
Mo AUCHUIIMHe (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: dKTyaJIbHbI€ HAaIllpaBJIEHUA HCCJIE,Z[OBaHI/Iﬁ B 00J1aCTH COBpeMeHHOﬁ HAHOOMOTEXHOJIOTUH OHO-

MOJIEKY.T
3HaTbh: PU3UKO-XUMUYECKHE OCHOBbI METO/I0OB UCCIe0BaHUSI GMOMOJIEKY/T U HAHOOO'bEKTOB

MepONpHUATHSA TEKYILEro KOHTPOJIS
yCIleBaeMOCTH, YCTHBIN ONPOC Ha 3a4eTe

YMmeTs: dHAaJIM3UPOBATL 3KCIIEPUMEHTAJIbHbIE IdHHbIE U ITpeJJlaraTb KOMIIJIEKC (bI/ISI/I‘{eCKI/IX MeTOA0B
AJ1d aHaJINn3a 6I/IOMOJIEKYJI Y HAHOOO'bEKTOB

MepOonpUATHUSA TEKyLero KOHTPOJIA
yClleBaeMOCTH, YCTHBIM OIIPOC Ha 3a4eTe




