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1. leaun u 3a7a4M TUCIUILIAHBI:

Lemnpto ocBoeHUS AUCHUIUIMHBI “XHUMHUS OHOTOIMMEPOB» SBIACTCS (OPMHPOBAHUE Y
aCIIMPAHTOB TEOPETHUYECKUX 3HAHUH O COBPEMEHHBIX METO/IaX HCCIICJOBaHUS OUOTIOIMMEDPOB.

B 3aga4yu JUCHUIUIMHBI BXOAUT: TMOJNYUYUTb TCOPECTUYCCKOC MNPCACTABJICHUC O XHUMHU
OMOTIONIMMEPOB M O COBPEMEHHBIX METOJAaX WX WCCIICIOBaHUS; INPHBHUTh AacCIUPAHTAM HAaBBIKU
CaMOCTOSITENIbHOW ~ paboOThl;  HAy4YUTh MPUMEHATh  IOJyYEHHBIE  JaHHbIE JJIs  pEIICHUs
npo¢eCcCHOHANTBHBIX 3a]1a4.

2.MecTO TUCHUILINHBI B IIpoLecce MOATOTOBKH acIMpPaHTAa:

[Iporpamma aucuuIuivHbl (MOIYJs)) «XHUMHUSL OUOTIONIMMEPOBY» OTHOCHTCS K (haKyJIbTaTUBHBIM
JUCLMILIMHAM BapUAaTUBHOM YaCTH MPOTrpaMMBbl OATOTOBKH aCIIUPAHTOB.

CopepxaHue IUCHUIUIMHBI «XHUMHUs OHOIOIMMEPOB» HAIPAaBICHO HAa OCBOCHUE 3HAHUUA O
OouonoguMmepax, a TaKkKe BKIOYAET INPAKTUYECKOE MPUMEHEHUE OCHOBHBIX COBPEMEHHBIX
XUMHUYECKUX M MOJIEKYJISIPHO-OMOIOTMYECKUX METOOB Ul PEIICHUs HKCIIEPUMEHTAIbHBIX 3a/1a4.

3. TpeboBaHus K pe3yJbTaTaM 0CBOCHMS JUCUMILIUHBI (MOXYJISA):

[Ipouecc wm3ydyeHHs IUCHUIUIMHBI «XHUMHS OUOMOJIMMEPOB)» HampaBieH Ha (GOpMUPOBaHUE
CIIEYIOIIUX KOMIIETCHIIUMN:

VYK-1, cnocoOHOCTBIO K KPUTHYECKOMY aHAJIM3Y U OIICHKE COBPEMEHHBIX HayYHBIX JOCTHKECHUM,
TEHEPUPOBAHUIO HOBBIX UACH MPU PEIICHUH HCCIIEIOBATEIbCKUX U MPAKTUYECKUX 33]1a4, B TOM YUCIIE
B MEXIMCLUUIUIMHAPHBIX 0071aCTIX

OIIK-1, crtocOOHOCTBIO CAMOCTOATENBHO OCYUIECTBIISTh HAYYHO-HCCIIEI0BATEIbCKYIO
JeSITeNIbHOCTh B COOTBETCTBYIOLIEH MpoQeccCHOHaNbHON 001aCTH C UCTIOIb30BAaHHEM COBPEMEHHBIX
METOJIOB UCCIIEIOBAHUS U HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN

[TK-1, crtocOOHOCTBIO BBITIOMHATH OTJEIBHBIC 3aJaHUs 110 MPOBEJCHUIO HAYYHBIX HCCIICIOBAHUN
U OOECIEYCHHUI0 MPAKTUYECKOTO HCIOJIB30BAaHUS PE3yJIbTATOB WHTEIUICKTYalbHOW ICSATEILHOCTH B
00J1aCTH MCCIIeIOBAaHUS CTPYKTYPHI M (DYHKITMOHHPOBAHUS KUBBIX CHUCTEM (ITOMYJISIHMI, COOOIIECTB,
SKOCHUCTEM) B MMPOCTPAHCTBE U BPEMEHH B €CTECTBEHHBIX U U3MEHEHHBIX YEJIOBEKOM YCIOBUSX

[1K-2, TOTOBHOCTBIO (POPMHUPOBATH MPEIOKEHHUS K TUTAHY HAYUHOU JIEITEILHOCTH U MTPOCKTOB B
00J1acTsIX UCCIICIOBAHHNA CIICITUATBHOCTH DKOJIOTHS C YUYETOM OOBEKTOB MCCIICIOBAHUS HAYyK O 3emiie

B pesynbrare 0OCBOCHUS AUCHUILTUHBI ACTIUPAHT JIOJIKEH:

3HaTh:

- OCHOBHBIE METOIMYECKUE TIOAXO0bI K n3ydeHuto crpykrypsl JIHK, PHK;

- [Tpunuune! Beiaenenus, ounctku u pasaenenus JJHK, PHK;

- OU3NKO-XUMHYECKUE METO/Ibl aHATIN3a CTPYKTYP OUOTIONIUMEPOB.

Ymern:

- Boizensates u3 pasnuuneix Ononorudeckux cyocranuuit JJHK, PHK, cymmapHslit 6enok;
- OnpenensaTh YUCTOTY BBIACICHHON CyOcTaHnu (31eKTpodopes, CIIeKTPOCKOIIHS );
- [lonp30oBaThCs cCieUAIBHBIM U 00111€1a00paTOPHEIM 000y IOBAaHHUEM.

Baaners:

- Metogamu ¢ppakiMOHUPOBAHUS CYOKIICTOYHBIX CTPYKTYD;

- Merogamu ¢paknuonuposanus [JHK, PHK (anextpodopes);

- Meronamu onpezeneHus CTpyKTypbl (CEKBEHUPOBAHMUE).

4 O0beM AUCHUNIMHBI (MOAYJIS) M BUIbI y4eOHOH padoThl

Bup y4eOHoii paboThI Bcero 1yacos Kype
/ 3a4eTHBIX 3
€IMHHIL
AyauTOpHBIE 3aHATHS (BCEro) 20/0,55 20/0,55
B Tom uncne:




Jlexuun 20/0,55 20/0,55
[IpakTrueckue 3aHATHUs - -
CamocrosiTesibHas padoTa (Bcero) 14/0,38 14/0,38
[TonroToBka K TEKyIeMy KOHTPOJIIO M IPOMEKYTOUHOM aTTeCTalllH 14/0,38 14/0,38
Bua nmpoMeKyTo4HOI aTTecTalMu (3a4eT) 2/0,06 2/0,06
OO0mmas TpyJI0€MKOCTh 4ackl 36 36
3a4ETHLIE €TUHUIIBI 1 1

5 Copep:xkanne IUCHUNITTHHBI

5.1 Conep:xanne pa3iejioB ¥ TeM TUCUUIIMHBI (MOTYJIs1)

Tema 1 BsBenenue. CoOBpeMEHHbIE TEOPETHUECKHE M MPAKTUYECKHE 3aJaud  XHUMHUHU
OouononuMepoB. [IpUHIMIIHANBHBIE METOAOJOTHYECKHE MOJXOMAbl. JTamlbl Pa3BUTHS, OCHOBHBIC
OTKpBITUA. BaxkHeiine 10CTHKEHU.

Tema 2 Xapakrepucruka OuonoaumepoB. OOmas XapakTepUCTUKA aAMHUHOKHCIOT
(runmpodunbHbie W THIPOPOOHBIE). CBsi3u, 00YCIOBIMBAIOIINE B3aWMMOJICHCTBHE AMUHOKHCIOT B
O6enkax. Ilentuanas cBsi3b. KOMIOHEHTHI HYKJIEMHOBBIX KHCIOT. CBSI3M, BO3HUKAIONIME B
MTOJTMHYKJICOTUIHOM 1ierH. JlereprenTsl. | uOpuaHbIe MOICKYJIHI.

Tema 3 @paknuOHHPOBAHHE KJIETOYHOIO cOAepKHUMOro. CKOpOCTh IBM)KEHMS YaCTHUIBI B
JJIEKTPUYECKOM mojie. nekTpodopeTndeckas MOABMKHOCTh. I enb-aiekTpodopes. DakTopsl,
yIydlIaonme paspemieHue sekrpodopesa. DaxTopbl, BiAusomue Ha nonumepusanuio [TAAT.
Onektpodope3  HykienHoBbix  kucinoT  (HK).  XapaktepucTwkn  HYKJIEHMHOBBIX  KHCJIOT,
00yCIOBIMBAIOIIME OCOOEHHOCTH X 3JekTpodopesza. Dnekrpodope3 kombueoit JJHK u PHK.
Hu3koBONMBTHBIM M BBICOKOBOJBTHBIN Tenb-3nekTpodope3 HK. Dnexrpodopes B meHarypupyrommx
remsx. CexBenupoBanue JIHK. DOnekrpodopes Oenko. JICH-remp-anextpodopes. Juck-
anextpodopes B [TAAT. JIBymepHsIit renb-3nekrpodopes. M3oanexkrpudeckas GoxycupoBka. MeToapl
pa3feneHus KIECTOYHOTO COAEPKUMOro: LeHTpudyrupoBanue u xpomatorpadus. IIpemaparuBHoe,
muddepeHnraIbHOe W aHATUTHYECKOE IEHTPpU(YrupoBaHue. AHaIU3 CyOKJIETOYHBIX (paKIIUH.
Xpomarorpaguueckue MeToAasl (MOHOOOMEHHas Xpomatorpadwus, runpodoOHas xpomarorpadus,
apdunHAS XpoMaTorpadusi, BRICOKOAPPEKTUBHAS KUIKOCTHAS XpoMaTorpadusi, rebOuibTpanms).

Tema 4 Mukpockonusa. CeroBas u (dayopecueHTHass Mukpockomnus. KoH]okanpHBIi
MHUKpoOcKomn. Mukpockonusi >kuBbIX KieTok. [IpoOomoaroroBka mnpenapatoB sl 3JIEKTPOHHOM
MHUKPOCKOTHH. MeTO b TPOCBEUUBAIOIICH M CKAaHUPYIOMIEH SIEKTPOHHOW MUKpOCKOHU. TeXHOoIoTus
KPHOAJIEKTPOHHONW MHUKPOCKOMHH. DIEKTPOHHO-MHUKPOCKOMMYECKasi aBTopaauorpadus. DIeKTpOHHAS
MHUKPOCKOIIHS C COTPSKEHHBIM XUMUYECKUM U PEHTT€HOCTPYKTYPHBIM aHAJTH30M.

5.2 Pa3znennbl 1 TeMbl JUCUMILUIMHBI (MO1YJISAA) U BUAbI 3aHATHIA

Bunnl 3agsgtuil B 4acax
Ne Temsl, Bcero CaMocTosTe
/o pasiensl gacos | Jlekuuu | IIpaktnueckue HBHAS
(3auer) 3aHATHUS
pabota
1 | BBenenue. 5 3 - 2
2 | XapakTepucTuka MaKpOMOJIEKYJI. 7 5 — 2
OcHOBHBIE CBOWCTBA OMOIOJIUMEPOB.
3 | ®pakuMOHUpPOBaHUE KJIETOYHOTO 12 9 — 3
COJICPIKUMOTO.
4 | Muxkpockonusi. 5 3 — 2
5 [IpomexxyTounas aTTecTaus 7 2 — 5
(moroToBKa, 3a4eT)
BCET'O (uacsr) 36 22 — 14




6 TeMbl NpakTHYECKHUX 3aHSITHI (IPOrpaMMON HE TIPETYCMOTPEHBI)

7 YueOHO-MeTOAMYECKOE U HH(POpPMALIMOHHOE 0O0ecnieYeHue TUCHMIIMHBI (MOTYJIs1)

7.1 Jluteparypa

OcHognas:

1 Kum, A.M. Opranudeckasi XuMus [ DIEKTPOHHBIN pecypc] : yuebnoe nocodme / A.M. Kum. —
DNeKTpoH. TeKcToBbIe AaHHble. — HoBocuOupck: CuOMpcKoe YHUBEPCUTETCKOE M3IAaTeNbCTBO, 2017.
— 844 ¢. — 978-5-379-02004-0. — Pexum gocrtyna: http://www.iprbookshop.ru/65281.html

2 Mwaaep, C. HyknenHoBbsie KUCIOTH «OT A 10 SI» [Tekcr]: yuebnoe mocodue / C. Mromep. —
MockBa: BUHOM, 2013. — 413 c. — Pexxum poctyna: 6ubaunoreunsiit doun JIMH CO PAH.

3 IImauyk, JL.I'. buoxumus [DnextpoHHslil pecypc]: yueOHoe mocobue / JLI'. Ilunuyk, E.IL
3unkeBud4, C.b. I'puamHa. — OnekTpoH. TekcToBble aaHHble. — KemepoBo: Kemeposckuii
TE€XHOJIOIMYECKU MHCTUTYT MUIIEBON npombinuieHHOCTH, 2011. — 364 c. — 978-5-89289-680-1. —
Pexxum nocryma: http://www.iprbookshop.ru/14362.html

JlonmoJiHUTEIBHAS

a) Knuorcnvle uzoanusi:

4 TwkasuHa, H. A. buooprannueckas xumus [Tekcrt]: yueOHoe nocodue/ H. A. TrokaBuHa, 1O.
. baykoB. — MockBa: JIPODA, 2006. — 544 c. — Pexxum noctyna: 6ubnuoreunsiii ponn JIMH CO
PAH.

5 Apimmun, I''M. MonekynsipHble OCHOBBI COBpeMeHHOM Ouosnoruu [TekcT]: yuedHOe mocodue
/ T. M. Hdemvmmn, O. B. Cabnuna. — HoBocubupcek: HoBocu6. roc. yH-T., 2012, — 251 ¢. — Pexxum
nocryna: oubmuoreunsiii ponn JIMH CO PAH.

6 JIbtoun, b. 'ensr [Tekct]: yueOnuk / b. JIptonn; nep. 9-ro anrn. m3nanus U. A. Koduanu [u
ap.]; pen. 1. B. PedbpukoB. — MockBa: BUHOM, 2012. — 896 c. — Pexum moctymna: OMOIHOTCUHBIN
¢onn JIMH CO PAH.

7 Hegenona, JI.LH. [IpumeHeHne MOJEKyISpHBIX METOAOB MCCIEIOBaHUS B reneruke [Tekcr]:
yuebHoe mocobue / JI. H. HedenoBa, — Mocka: UHDOPA-M, 2012. — 104 c. — Pexxum pgocrymna:
o6ubnuoreunsiii ponx JIMH CO PAH.

8 Kawmkunna 10.®. Opranuueckas XuMus [DnekTpoHHbIH pecypc]: mpaktukym / FO.D.
Kiromkuna, A.B. CepoB. — DnexkTpoH. TekcToBble AaHHble. — CraBpomnonb: CeBepo-KaBkazckuii
denepanpHbli  yHEBepcuteT, 2016, — 187 c¢. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/62856.html

9 Anapycenko C.®. buoxumus u MONEKyJIsipHas Ouoorus [DNEKTPOHHBIN pecypc]: yueOHo-
Mmetoauueckoe nocodue / C.d. Anapycenko, E.B. JlenucoBa. — DIEKTPOH. TEKCTOBbIE JAaHHBIE. —
Craspononb: Cesepo-KaBkasckuii ¢enepanbublii yHuBepcurer, 2015. — 94 c¢. — 2227-8397. —
Pexxum noctyna: http:// www.iprbookshop.ru/63077.html

10 CoBpemeHHbIE TPOOIEMbI OMOXMMHUU. MeETOABI HUCCIENOBaHHN [DIEKTPOHHBIN pecypc]:
yaeOHOoe mocobue / E.B. BapkoBckuit [m ap.]. — DNEKTpOH. TEKCTOBBIC HaHHbIE. — MUHCK:
Beimmiimas mkona, 2013. — 492 ¢. — Pesxkum noctyna: http://www.iprbookshop.ru/24080.html

6) Ilepuoouueckue uzoanus.
1T'eneruxa
2 MomnekynsipHasi OMoIorus



3 CubupCcKuit HSKOIOTHICCKUN KYypHAI
4Ycnexu COBpEeMEHHOU OMOJIOTH

5 uroaorus

6 brosnorus BHyTpeHHUX BOJI

7 buosnorust mops

8PLOS

9Journal of Bioorganic Chemistry

10 Electrophoresis

11 Analytical Biochemistry

12 Journal of Proteome Research

7.2 IlporpaMmmHoe obecnevyeHune

Microsoft Office

Open Office

Microsoft Windows

Adobe Acrobat Pro

Dr. Web Corporate Anti-Virus
Kaspersky Anti-Virus

Corel Draw

GIMP

BioEdit

0. CLUSTAL
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7.3 Ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MIOUCKOBBIE CHCTEMbI
1 http://www.bionet.nsc.ru/vogis/ — OecmnaTtHas monHas Bepcus BectHuka BapumoBckoro

Oo6mectBa ['enetnkoB n CeneKMOHEPOB. APXUB CTaTeil Ha pa3IMYHbIE TEMbI, KaCarOIUECs TeHETUKHY,
HaIMCAaHHBIX BEAYIMMH OT€YECTBEHHBIMU CIICIIUAIUCTAMU;
2 http://molbiol.ru/ — HeWTpanbHas PYyCCKOSA3bIUHAS TEPPUTOPUS IS TeX, KTO CBs3aH C

OWMOJIOTHEH WM MOJIEKYJISIpHOUW Omonorueit. Llenmb mpoekTa — co371aTh B HHTEPHETE U3BECTHOE BCEM
"mpodcoro3zHoe Mecto BeTpeun". OpraHum3aTtopbl NPOEKTa CUYUTAIOT, YTO HMX 3a4ada TOJBKO
MOJrOTOBUTh U OOYCTPOUTh HMH()OPMAIMOHHYIO IUIOINAAKY, KOTopas OyJIeT HaloJHATbCS U
MOJICP)KUBATBCSI BCEM PYCCKOA3BIYHBIM OHOJOIMYECKHMM COOOLIECTBOM. YK€ OueHb OoraTblii u
UHTEPECHBbI pecypc, Xopollee KauyecTBO MeTa-MH(POpPMaluu IO pa3HbIM o001acTsIM OHOJIOTHH,
BKJIIOYasl U T€HETHUKY;

3 http://www.geneforum.ru/ — hopym ans 0OCYKIACHUS IIUPOKOTO Kpyra BOIMPOCOB I€HETHUKH.
[IpencraBnsieT 0cOObIl UHTEPEC ISl UHTEPECYIOUIUXCS CTYIEHTOB;

4 http://forum.molgen.org/index.php — dopyM ans8 UHTEPECYIOMUXCS MOMYJISALUOHHON
T€HETUKOM UeIoBeKa 1 BOIIPOCaMHU I'¢HCAJIOT NN,

5 http://www.ncbi.nlm.nih.gov/pubmed — mexayHapoaHas 6aza MOJEKYJISIPHO-TEHETUYECKHUX
JTAHHBIX;

6 http://www.bookre.org — anekTpoHHast OMOIMOTEKa pyHETa, TOUCK KypHAJIOB U KHUT;
7 http://elibrary.ru/defaultx.asp — HayuHas 3JeKTpOHHAs OMOMMOTEKA, KPYMHEHIIIHI pOCCUICKUI

MH(OPMALMOHHBIN MopTasl B 001aCTH HAYKH, TEXHOJIOTUU, MEIUIIMHBI U 00pa30BaHuUs, COACPIKAIINNA
pedepaTsl 1 oJHBIE TEKCTHI 6oJiee 12 MITH HAy4HBIX CTAaTeH U MyOJIMKaIuii.

8. https://expasy.org/ ba3a pgaHHBIX 1O MNPOTEOMHUKE, IOUCKY MOCTTPAHCISLUOHHBIX
MOIU(UKAIHA, paccyeTaM Macc TENTHIOB, TPEICKa3aHUI0 JOMEHHON OpraHn3aluy Oenka
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9. http://www.matrixscience.com/ uneHTudukamus OeTKoB 10 MaccaM TENTHIHOTO
(unrepnpunTta yepes 6a3zy nanasix NCBI.

8 MarepuajibHO-TeXHUYECKOe o0ecreyeHne TUCUUIIMHBI (MOIYJIsl)

MarepuanpHO-TEXHHUECKOEe OOecrieueHre WHCTUTYTa, HEOOXOAUMoe Ul  pealu3aliu
MIPOrpaMMBbl BKIIIOUAET B CEO:

* Kongepenu-3anel, nomemnienust [IpecuoBognoro axsapuymuoro komiuiekca (YHY ITAK) u
HKIT «Ynerpamukpoananu3y, nomemenus NeNel12a, 122, 205, 331;

* [IpecHoBoHBIN akBapuyMHBIN KomIuieke (YHY TTAK);

* MynabTUMEIMUHBIE YCTAHOBKH, KOMIIBIOTEPHAs TEXHUKA C BO3MOYKHOCTBIO IOJKIIIOUEHUS K
cetu «MHTepHeT», obopynoBanue [IpecHoBogHoro aksapuymuoro kommiekca (YHY ITAK) u LIKIT
«YIbTpaMMKpOAHAIM3», JIaMUHapHble OOKChl  Ouomormyeckoi  Oe3omacHoctn  kmacc I,
ammmudukatopsl JIHK, kamepst anst snekrpodopesa, meHTpudyru, TepMocTatsl, Imeiikepsl, pH-
MeTpbl, cucreMa ouucTku Boabl Milli-Q, cexBenarop GS FLX 454 (Roche, CIIA), xamepa s
n3037eKTpodoKycupoBanus, macc-ciekrpometpsl MALDI u ESI.

9 O0pa3oBaTesibHbIEC TEXHOJIOTUH

[Tpu peanuzanuu pa3Iu4HBIX BUJOB yueOHOW pabOTHI JUCIUILUIMHBI UCHOIB3YIOTCS CIIEAYIOIINe
(hopMBbI IPOBEICHUS 3aHATUH.

Cmanoapmuule Memoovl 00yHeHUsL:

o Jlexnms;

* Bugeo-nexkmus;

* Jluckyccus, Kpyriblid CTOI,

* [IpakTnyeckre 3aHATHUS;

» CamocrosTenbHas padoTa;

« JlaGoparopnas paboTa;

* DKCIIEpUMEHT;

» KoHcynbTanuu cnenuanucToB.

Obyuenus ¢ npumeneHuem UHMepaKmusHuIX hopm 00pa3068amenbHbIX MEXHOI02UN.!

*  uHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE ~ O00pa3oBaTelIbHbIE  TEXHOJOTUU —  JICKIUS-
BH3yanu3alusi, MPEACTABICHUE  HAyYHO-HCCIEAOBATENbCKUX  PabOT € HCIOJB30BAHHEM
CHeIUAIN3UPOBAHHBIX TPOTPAMMHBIX CpE.

10 KagpoBoe o0ecnieyeHue JUCHUNIMHBI (MOAYJIs)

Peanmuzanuio 0o0pa3zoBaTenbHOrO Ipolecca MO MporpaMMe TUCHUIUIMHBI  00€CTeYyMBaeT
3aBeYIOLNI Ja00opaTOpun aHATUTUYECKONH OMOOPraHMYECKOW XUMHUH, JOKTOp OMOJIOTHUECKUX HayK,
npodeccop Cepreit IBanoBud bennkos.

PazpaboTtunk mporpammer: k.0.H. K. I'. KorapaTos

11 OueHo4yHbIe cpeaAcTBA

Ouenounsle cpenctBa mnpeactasieHbl B [Ipuiioskennu k paboueil mporpaMMe AMCHUTUIMHBI B
BUJIC (bOHz[a OLICHOYHBIX CPEACTB Mg IIPOBEIACHUS TEKYIIET0 KOHTPOISI YCIEBAEMOCTH U
HpOMG)KyTO‘-IHOﬁ ATTCCTAllUU ACTIMPAHTOB MO OCBOCHUIO JUCIUIIIIMHBI.



INPHJIO’)KEHUE A

®OH/1 OLIEHOYHBLIX CPEJICTB
M0 TUCIUIUIUHE (MOTYJITIO)
«XuMHs OUOTIOTTHMEPOBY

I[MTACITOPT ®OHJIA OHEHOYHbIX CPEJICTB
OrneHouHbIEe CpeACTBa MpeIHa3HAuEHb! JUIsl KOHTPOJIS U OLIEHKH 00pa30oBaTEIbHbBIX JOCTHXKEHUN
00y4aromuxcsi, OCBOUBILUX MPOrpaMMy y4eOHON JUCIUILIIUHBI.
[Iponiecc wu3yueHHss JUCHMIUIMHBI «XHUMHUS OHONOJIMMEpPOBY» HampaBleH Ha (OpMUPOBaHUE
KOMIIETCHIIMI WIM OTACNBbHBIX MX 3JeMeHTOB B cooTrBeTcTBUU ¢ PI'OC BO 05.06.01 «Hayku o
3emiie» no HayuHoi cnenuanbHocTH 03.02.08 Dkonorus (1Mo oTpacisiam).

1 Komnerenuuu, popmMupyembie B npoiecce U3y4eHus U CHUNITHHbBI
WNHpeke @opMyIHpOBKa KOMIETEHIIUU
YK-1 CHOCOOHOCTBIO K KPUTHYECKOMY aHaJIM3y U OIICHKE COBPEMEHHBIX Hay4YHBIX
JTOCTIKEHHM, TEHEPUPOBAHUIO HOBBIX MJICH TPU PEIICHUM MCCIIEIOBATEIBCKUX U
MPAKTUYECKHX 3a]]a4, B TOM YHCJIe B MEXKIUCIUTUIMHAPHBIX 00JIaCTAX
OIIK-1 | cmocoOHOCTh CaMOCTOSITEIBHO  OCYHICCTBIISITh  HAYYHO-HCCIIEIOBATEIBCKYIO
NEeSTeIbHOCTh B COOTBETCTBYIOIIEH  mpodeccHOHANbHOW — o0iacTh ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX METOOB HCCIIEIOBaHUS M WH(OPMAalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUMN
[1K-1 CIIOCOOHOCTBIO BBITIOJHATE OTJACNIBbHBIC 3aJaHUsl IO MPOBEIACHUIO HAYUYHBIX
UCCIICIOBAaHUN M O0OECIEYCHHIO MPAKTUYECKOTO HWCIIONh30BAHUS PE3YIhTaTOB
MHTEJJICKTYyallbHOM  JIeSITEIbHOCTU B O0JIACTH MCCIIEOBAaHUSL CTPYKTYPBHl U
(YHKIIMOHMPOBAHUS JKUBBIX CHUCTEM (IOIMYJISALUIM, COOOIIECTB, SKOCHCTEM) B
IIPOCTPAHCTBE U BPEMEHH B €CTECTBEHHBIX U U3MEHEHHBIX YEJIOBEKOM YCIOBUAIX
[K-2 TOTOBHOCTHIO (POPMUPOBATH MPEATIOKEHUSI K TUIAHYy HAYYHOU NESATEIBHOCTH U
MIPOEKTOB B 00JacTAX HCCIEAOBAHUN CHEIHATBHOCTH OKOJOTHUS C Y4YETOM
00BEKTOB MCCIIEOBAHUS HAYK O 3emIiie

2 IlporpamMMa olleHUBAHUS KOHTPOJMPYEeMO KOMIIETeH U

Kox xoHTpomupyemoii HaumenoBanue
No KonTponupyembie MOIyJIH, pa3aeiibl
KOMIIETEHINH (WU €€ OLICHOYHOT' O
/1 (TeMBbI) TUCITUTIINHBI
4acTH) CpencTBa
1 | CoBpeMeHHBIE TEOPETUUECKHUE U VYK-1, OIIK-1, TIK-1, KonTtponbsHbie
IIPAKTUYECKUE 3aa4l XUMUH [1K-2 BOIIPOCHI, 3a4ET
OMONOJMMEPOB
2 | XapakTepucTuKa OMOTIOIMMEPOB VYK-1, OIIK-1, TIK-1, KonTponbubie
I1K-2 BOIIPOCHI, 3a4€T
3 | ®pakuUOHUPOBAHUE KIETOUYHOTO VK-1, OIIK-1, IIK-1, Kontposnbhbie
COAEP>KUMOTO I1K-2 BOIIPOCHI, 3a4€T
4 | Mukpockonust VK-1, OIIK-1, IIK-1, Konrtposnbhbie
I1K-2 BOIIPOCHI, 3a4€T

3 OueHOYHBIE CPEICTBA TEKYLIEr0 KOHTPOJIA
Texymumii KOHTPOJIb TPOBOIUTCS JIJIsl OLIEHKU CTETICHN YCBOCHHS aCIIMPaHTaMH YYeOHBIX MaTEepHasOB,
0003HaueHHbIX B pabouei nporpamme, 1 koHTposs CPC. HazHaueHne OLleHOYHBIX CPEACTB TEKYILEro
KOHTpOJIsI — BBIABUTH copmupoBaHHOCTh kommereHuud (YK-1, OIIK-1, TIK-1, TIK-2). Tekymmii



KOHTPOJIb OCYHICCTBIIACTCA B BUAC CHUCTEMAaTHYCCKOU IMPOBECPKU 3HAHWI 1 HaBBIKOB ACIIMPAaHTOB. I[HSI
9TOI'0 UCIIOJIB3YCTCA YCTHLIﬁ orpoc.

KoHTpoJibHBIe BONPOCHI A/ TeKyIIeil aTTecTauuu

1. OcHOBHBIE TPYMNIIBI OMOTOIUMEPOB, OCOOEHHOCTH CTPYKTYPBHI.

2. ba3zoBble MOAX0/bl YCTAHOBICHHS CTPYKTYPbl OHOTIOINMEPOB.

3. CtpykTypa u cBOMCTBa aMUHOKHUCIOT. [lenTuinas cBs3b.

4. CtpykTypa U cBoOcTBa pub0- U A€30KCUPUOOHYKIETHIOB.

5. IlpyHLIMIIBI U MEXaHU3MBI ATEKTPOPOPETUIECKOTO METO/1a Pa3AEICHUS.

6. MeTo1bl 351eKTPO(OPETUUECKOTO PA3/IEICHUS CIOKHBIX OCIKOBBIX CMeceil.
7. IlpuHIAIIBI BU3YyAIIU3allMM MaKPOMOJIEKYJI.

Kpurtepun onennBanus:

ITpu oieHKe OTBETa yUYUTHIBACTCS:

1) nonHOTa M NPaBUILHOCTH OTBETA,

2) cTeneHb OCO3HAHHOCTH, TIOHUMAHUS U3Y4YEHHOT0;

3) s3p1KOBOE O(OPMIICHHE OTBETA.

OTBeT OLICHUBACTCS HA «OMJAUYHOY», €CIIU ACIUPAHT: TMOJHO M3JIaraeT M3yuyeHHbIM MaTepua,
JIaeT MpaBUIBHOE ONPEACIICHHOE MMOHITHI; 0OHAPYKUBAET MOHUMaHNE MaTepuala, MOXXeT 000CHOBATh
CBOU CY’)KJCHMS, IPUMEHHUTh 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOJUMbIC IMPUMEPHI HE TOJIBKO U3
JUTEpaTypbl, HO U CaMOCTOSNTEIbHO COCTABJICHHBIC; M3JIaracT MaTepuasl IOCIeI0BATEIbHO U
MIPAaBUIIBHO C TOYKU 3PEHUSI HOPM JIUTEPATYPHOTO S3bIKA.

OTBeT OLIEHMBAETCS HA «XOPOWIO», CCIM ACIUPAHT JNAET OTBET, yJOBJIECTBOPSIOIIUI TEM Xe
TpeOOBaHUSAM, YTO M JJs OLEHKU «OTJIMYHO», HO JAomyckaeT 1-2 omuOKH, KOTOpbIE caM e
UCTpaBisieT, u 1-2 Heo4YETa B OCIIE0BATEIEHOCTH | SI3IKOBOM O(hOPMIICHUN M3J1araeMoro.

«Yooenemeopumenvnoy crtaBuTCA, €CIM aCHUPAHT OOHApyXHUBAeT 3HAHHE W TOHUMAaHUE
OCHOBHBIX TOJIO)KEHUH TEMBbI, HO MIPU 3TOM: M3JIaracT MaTepraj HEMOJIHO U JAOMYCKAaeT HETOYHOCTH B
OIIpENIeIEHNH MOHATUN WK (GOPMYIMPOBKE TEOPUil; HE YMEeT TOCTaTOYHO IIyOOKO M JOKa3aTeIbHO
000CHOBATh CBOM CY)KJICHHS M NMPHBECTU CBOU MPHMEPHI; U3JIaracT MaTepuas HEMocae0BaTeIbHO U
JIOITyCKaeT OIIMOKHU B I3bIKOBOM O(OPMIIEHUH U3J1araeMoro.

OneHka «HeyO0oe1emeopumenvHo» CTaBUTCS, €CIM OTBET HE YJOBJIETBOPSET TpeOOBaHUAM
MOJIOKUTEIBLHON OLEHKH MJIM aCIUPAHT OTKAa3bIBAETCS OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI.

OueHoYHBIE CPEACTBA /ISl IPOMEKYTOYHOM aTTecTALMA
[IpomexxyTouHas aTTecTanus NpoxoauT B (popme 3ayera.

Cnucok BONPOCOB K 3a4eTy:

1. ®uU3MKO-XUMHUUYECKHE METOJIbI, UCTIOIb3YEeMbIe ISl U3YYEHHUS TOHKOW CTPYKTYPBI KJICTKHU.
Haubosnee cymecTBeHHbIE OTKPBITHS B Pa3BUTUU METOJI0OB MUKPOCKOITHH.

2. OU3NKO-XMMHUYECKHE METObI, HUCIIOJIb3yEeMbIe ISl U3yUeHUsS (HYHKIIMOHUPOBAHUS KIICTKHU.
Haubosee cymiecTBeHHbIE OTKPBITHS B Pa3BUTUHU KYJIbTYPbI TKaHEH.

3. OuU3MKO-XUMHUYECKHE METOMbI, HCIOJb3yeMbIe JJIS M3YYCHHS CBOWCTB OEIKOB U
HyKJIGI/IHOBI:IX KHCJIOT. HaH6onee CYH_IGCTBGHHBIG OTKpBITI/ISI B paSBI/ITI/II/I METOJ0B
PEHTIEHOCTPYKTYPHOT'O aHAJN3a.

4. OU3MKO-XUMUYECKUE METOJbl, MCIOJIb3YyEMbIE Ul M3YyYEHUS CTPYKTYpbl M aKTUBHBIX
LIEHTPOB ~ MakpoMoJjekyn. Hawmbomee  CyIIeCTBEHHbIE  OTKPBITHSI B Pa3BUTHU  METOJIOB
(pakImOHUPOBAHSI KIIETOYHOTO COJEPKUMOTO.

5. OU3UMKO-XUMHUYECKHE  METOAbl, HCIOJb3yeMble I HW3Yy4YEHUS  B3aUMOJICUCTBUU
MakpoMoOJIeKysl B KkieTke. Hawubornee cyliecTBEHHbIE OTKPBITHS B  Pa3BUTUU  METO/OB
PEHTIEHOCTPYKTYPHOT'O aHAJN3a.

6. DU3NKO-XMMHYECKHE METOJbl, MCIIOJIb3YEMbIE [UIsI W3YYEHHS B3aUMOACHCTBHM MEXIY
kietkamu. Hamnbosee cymecTBeHHbIE OTKPHITHS B PA3BUTHH METOJI0OB MUKPOCKOITHH.
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7. ®OU3NKO-XMMHYECKHE METOJbl, MWCIOJIb3YyEeMblE JUISI U3Y4YeHHUS (U3HKO-XMMHUYECKUX
nmapamMeTpoB Makpomolekyn. Haumbomnee cCyliecTBEHHbIE OTKpPBITHS B Pa3BUTUU  METOOB
(G paKIMOHUPOBAHUS KIETOUHOTO COJEPKIMOTO.

8. XapakTepuCTHKa MaKpOMOJIEKYJ: TOJIMIENTUIHbIE U TOJHUHYKICOTUAHbIe 1enu. CBs3w,
00yCJIOBJIMBAIONIME B3aMMO/ICUCTBIE AMUHOKHUCIIOT B O€JIKax.

9. KOMIOHEHTbI HYKJIEMHOBBIX KHUCIOT. CBS3M, BO3HUKAIOIIME B IMOJMHYKICOTUIHOW LEIHU.
JIuHeliHbIE ¥ UKIIMYECKUE MOJMHYKICOTHAHbIE Lienu. [{uknbl Xepin.

10. TlonsATus HATUBHOM ¥ JACHATYpPUPOBAHHON CTPYKTypbl Ouomnonumepa. JleTepreHThl.
Penarypanus, nucconuanus u peaccoruanysi. [ MOpuaHbe MOJIEKYIIbI.

11. DOnexktpodopes.  CkopocTb  ABMKEHHMS ~ YaCTHIIBI B DJIGKTPUYECKOM  TOJIE.
DnekTpodopeTrnuecKast moABMKHOCTD.

12. Tpwu tumna snexktpodopesa: ¢ HOJABUKHON TpaHUIIeH, 30HATbHBIA U HETPEPHIBHBIMN.

13. DnexTpodopes ¢c HocuTeneM u 6e3 Hero.

14. Tenb-anexTpodopes. XapakTepucTUKa arapo3Horo reis. SIBieHue sHA0CMOCa B arapo3HOM
rese.

15. Xapakrepuctuka nonuakpuiamugHoro rens  (ITAAIN). ®aktopsl, yiydmaronme
paspemnienue drekrpodopesa. DakTopsl, BIHSIONIHE Ha ToauMepu3anuio [TAAT .

16. DnexkTpodopes HYKICHMHOBBIX  KHCJIOT. XapaKTEPUCTUKH  HYKICHMHOBBIX  KHCJOT,
00y CIIOBIMBAIOIIHE OCOOCHHOCTH MX AJIEKTpodopesa.

17. HU3KOBONBTHBIM ¥  BBICOKOBOJIBTHBIM  TeNb-3JIeKTpoope3  HYKICHHOBBIX  KHCIOT.
OnexTpodopes B 1eHaTypupyroLuX refsx. MapkepHbsle MoaeKybl. Jluaupyromuye KpacuTenu.

18. Dnextpodopes konbueBoit JJHK u PHK. Cexsenuposanue /IHK. MapkepHble MOJIEKYJIBI.
JInpupyromuye KpacuTenu.

19. Daextpodopes 6enkos. JJCH-rens-anexrpodopes. Auck-snexrpodopes B [TAAT.

20. JIBymepHBI# Tenb-3aekTpodopes. M3oanekTpuueckas GOKyCHpPOBKA.

21. UentpudyrupoBanue. OCHOBBI TEOPUU CKOPOCTH ceauMeHTanuu. CeauMeHTalnOHHOE
paBHOBECHE.

22. AHanmuTudeckue W mpernapaTuBHble IeHTpUGyTH. OCHOBHBIC MpaBWia CEIUMCHTAIIUH.
Koadduunent cequmenTanmu.

23. CxkopoctHoe nieHTpudyrupopanue. ®axTopsl, BIUSIIONINE HA CKOPOCTh CETMMEHTAIIHH.

24. 3oHanbHOE TEHTPUPYTUPOBAHHE. 3aBUCHUMOCTh CEAMMEHTAllMd OT KOHIIEHTPAIIHH.
CrannapTabie K0O3(PGUIUEHTHI CEAMMEHTAIUH.

25. OnThyecKkrue CHUCTEMBI, UCIIOJIb3YEMBbIE AJI ONPEAEICHHUS KOHLEHTpAllMM KOMIIOHEHTOB B
neHTpudyrax.

26. Cegumenrauus JJHK B mienoynom rpaguente caxapossl. Mi3MepeHne MoJIeKyIsIpHOM MacChl
METOJIOM CEIMMEHTAlMOHHOTO paBHOBecus. [Ipumepbl MCHONB30BaHUS CKOPOCTHON W 30HAJBHOM
CEIMMEHTALUH.

Kpurepuu ouenkmn:
OueHnBaHue ACMUPAHTA HA POMEKYTOYHOH aTTecTaluu B (popme 3aueTa

Onenka 3auera TpeOoBaHus K 3HAHUSIM M KPUTEPHH BbICTABJICHHUS OLIEHOK

3aumeno AcmupaHT TpH OTBETe JEMOHCTPUpPYET OOJIbLIYI0 YacTh
COJIep’KaHUs TeM yueOHOW AUCLMILIUHBI, BJIaJ€eT OCHOBHBIMU
MOHSITUSIMH.

He 3aumeno AcIupaHT IIpH OTBETE AEMOHCTPUPYET 3HAHUE MEHBIIEH YacTH

COJepXKaHUS TeM yueOHOMN TUCIIUILIHHEI
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JIMCT OBHOBJIEHU A

JlaTa

BHecenHbIe 00HOBJICHUSA

IHoanucey

16.05.2018 r.

BHeceHbl W3MEHEHHMs B CIHCOK JIMTEpPaTypBI.
Jo6asnens! uctounuku u3 DbC Au-Ilu-Op-Meana
(doroBop Ne 4068/18 ot 26 anpenst 2018 r.)
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