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1. lenn u 3a1a49u TUCHUTUIMHBI:

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, ctocoOHOCTh K KpUTUYECKOMY aHAIHM3Y M OIEHKE COBPEMEHHBIX HAYUHBIX TOCTHXKCHHM,
TEHEPUPOBAHUIO HOBBIX UACH MPU PEIICHUH HCCIIEIOBATEIbCKUX U MPAKTUYECKUX 33]1a4, B TOM YUCIIE
B MEXIMCLUUIUIMHAPHBIX 0071aCTIX

OIIK-1, crtocoOHOCTh CaMOCTOSATENBHO OCYIIECTBIATH HAYYHO-UCCIIEJOBATENBCKY O
JeSITeNIbHOCTh B COOTBETCTBYIOLIEH MpoQeccCHOHaNbHON 001aCTH C UCTIOIb30BAaHHEM COBPEMEHHBIX
METOJIOB UCCIIEIOBAHUS U HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN

[TK-1, crtocoOHOCTH BBITIOJHTH OT/ICIBHBIC 33/IaHUS 110 MMPOBEJACHUIO HAYYHBIX UCCIEIOBAaHUN 1
00eCMeYeHHI0 TPAKTUIECKOTO HCIOIB30BaHUS PE3yJIbTATOB HWHTEIUICKTYalbHOW JESATEILHOCTH B
o0jacTu ompene’eHus XUMUYECKOr0 COCTaBa BELIECTB M MaTepHalioB C MPUMEHEHHUEM pPa3iIHyYHBIX
METOJIOB U CPEJICTB XUMUYECKOI'O aHATN3a

[1K-2, ToTOBHOCTE (hOpPMHUPOBATH MPEUIOKEHUS K TUIAHY HAYYHOU JCATEIHHOCTH U MPOCKTOB B
00J1acTSIX UCCIICIOBAHUNA CIICITUATBHOCTH AHATUTHYECKAS XUMHUS

B pesynbTare 0OCBOCHUS AUCHUILTUHBI ACTIUPAHT JIOJIKEH:

3HaTh:

- OCHOBHBIE METOIMYECKUE TIOAXO/bI K n3ydeHuto crpykrypsl JIHK, PHK;

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

- OU3NKO-XUMHYECKUE METO/Ibl aHATIN3a CTPYKTYP OUOTIONIUMEPOB.

Ymern:

- Boirensats u3 pasnuuneix Ononorundeckux cyocranuuit JJHK, PHK, cymmaphslit 6enok;
- OnpenensaTh YUCTOTY BBIACIEHHON cyOcTaHmnu (31eKTpodopes, CIIEKTPOCKOIIHS );
- [lonp30BaThCs cCHIEUATBHBIM U 00111€71a00paTOPHEIM 000y IOBAaHHUEM.

Baaners:

- Metogamu ¢ppakiMOHUPOBAHUS CYOKIICTOYHBIX CTPYKTYD;

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

- Meronamu onpezeneHus CTpyKTypbl (CEKBEHUPOBAHMUE).



4 O0beM TUCHHMILVIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI

Buj yueOHoii padoThl Bcero yacos Kypc
/ 3a4eTHBIX 2
€IMHHIL

AyauTOpHBIE 3aHATHS (BCEro) 20/0,55 20/0,55
B ToMm uncre:
Jlexuun 20/0,55 20/0,55
[IpakTrueckue 3aHATHUs - -
CamocrosiTesibHas padoTa (Bcero) 14/0,38 14/0,38
[TonroToBka K TEKyIeMy KOHTPOJIIO M TPOMEKYTOUHOM aTTeCTalllH 14/0,38 14/0,38
Buja npoMe:xyTOUYHOI aTTecTanuu (3a4er) 2/0,06 2/0,06
OO6mas TpyJI0€MKOCTh 4ackl 36 36

3a4E€THBIE €AUHULIBI 1 1

5 Copep:xkanne AUCHUNITHHBI

5.1 Conep:xanne pa3iejioB ¥ TeM TUCUUIIMHBI (MOTYJIs1)

Tema 1 BsBenenue. CoOBpeMEHHbIE TEOPETHUECKHE M MPAKTUYECKHE 33Ja4yd  XHUMHUHU
OouononuMepoB. [IpuHIMIIUANBHBIE METOAOJOTHYECKHE MOJXOMAbl. JTamlbl Pa3BUTHS, OCHOBHBIC
OTKpBITUA. BaxkHeiime 10CTHKEHU.

Tema 2 Xapakrepucruka OuonoaumepoB. OOmas XapakTepUCTUKA AMHUHOKHCIOT
(runpodunbHbie W THIPOPOOHBIE). CBsi3nU, 00YCIOBIMBAIOIINE B3aWMMOJICHCTBHE AMUHOKHCIOT B
O0enkax. Ilentuanast cBsi3b. KOMIOHEHTHI HYKJIEMHOBBIX KHCHIOT. CBSI3M, BO3HHUKAIONIME B
MOJIMHYKJICOTUIHOM 1ienH. JlereprenTsl. | uOpuaHbIe MOICKYJIHI.

Tema 3 @paknuoOHHPOBAHHE KJIETOYHOIO cOAepKUMOro. CKOpOCTh IBM)KEHMS YacCTHUIBI B
IJIEKTPUYECKOM mojie. nekTpodopeTndeckas MOABMKHOCTh. I enb-3iekTpodopes. DakTopsl,
yIydlIaonme paspemieHue snekrpopopesa. DaxTopbl, BiAusomuMe Ha nonumepusanuio [TAAT.
Onektpodope3  HykienHoBbix  kucinoT  (HK).  XapakrepucTwkn  HYKJIEHMHOBBIX  KHCJIOT,
o0ycoBIMBaIOIME OCOOEHHOCTH X 3JekTpodopesza. Dnekrpodope3 kombueBoit JJHK u PHK.
Hu3koBONMBTHBIM M BBICOKOBOJBTHBIN Tenb-3nekTpodope3 HK. Dnextpodopes B meHarypupyrommx
rensix. CexenupoBanue JIHK. DOnextpodopes Oenxos. JICH-renb-anexkrpodopes. Juck-
anektpodopes B [TAAT. JIBymepHEIii Tenb-3nekTpodopes. M3oamekrpudeckas GoxycupoBka. MeTo b
pasaeneHus KIETOUYHOTO COJEpKUMOro: IeHTpudyrupoBanue u xpomartorpadus. [IpemapatusHoe,
middepeHIMaIbHOE W aHATUTHYECKOE LEHTpUPYTHpoBaHUE. AHATU3 CyOKIETOYHBIX (DpaKIIHid.
Xpomarorpaduueckue MeToabl (MOHOOOMEHHas Xpomatorpadus, ruapodoOHas xpomaTtorpadus,
apdunHA XpoMaTorpadusi, BRICOKOAPPEKTUBHAS KHUIKOCTHAS XpoMaTorpadusi, rebOuiibTpanms).

Tema 4 Mukpockonusa. CeroBas u (dayopecueHTHas Mukpockomnus. KoHdokanpHBbIi
MHUKpoOcKomn. Mukpockonusi >kuBbIX KieTok. [IpoOomoaroroBka mnpenapatoB sl 3JIEKTPOHHOM
MHUKPOCKONHH. MeTObl MPOCBEYMBAIOIIEH U CKAHUPYIOIIEH 3JIEKTPOHHOM MUKpOCcKonuH. TexHonorus
KPHOAJIEKTPOHHOW MUKPOCKOMHH. DIEKTPOHHO-MHUKPOCKOMMYECKasi aBTopaauorpadus. DIeKTpoHHAsS
MHUKPOCKOIIHSI C CONPSIKEHHBIM XUMHUECKUM U PEHTTEHOCTPYKTYPHBIM aHAJIU30M.

5.2 Pa3zennbl U TeMbl JUCHUNIMHBI (MOAYJIS1) M BUJAbI 3aHATHI
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Bunwl 3agsaTuii B yacax
No TeMmel, Bcero CaMocTosTe
n/m pasaensl yacos | JIekuuu | IIpaktnueckue BHAS
(3auer) 3aHATHUS
paborta
1 | Brenenue. 5 3 — 2
2 | XapakTepucTuKa MaKpOMOJIEKYJI. 7 5 - 2
OCHOBHBIE CBOWMCTBA OMOIIOJIMMEPOB.
3 | ®pakuMOHUPOBAHUE KJIETOYHOT'O 12 9 - 3
COJIEPKUMOTO.
4 | Mukpockonus. 5 3 — 2
5 [TpomexxkyTouHas aTTecTalus 7 2 - 5
(moroToBKa, 3a4eT)
BCEI'O (uachn) 36 20 — 14

6 TeMbl NpaKTHYECKUX 3AHATHI
[IpakTrueckue 3aHATHS NPOrPaMMON HE IPEAYCMOTPEHBI.

7 YueOHO-MeTOAMYECKOE U HH(POpPMALIMOHHOE 0O0ecnieyeHne TUCHMIINHBI (MOTYJIs1)

7.1 JIntepatypa

OcHoguas:

1 Kum, A.M. Opranndeckast Xumus [ DJIEKTPOHHBIN pecypc] : yuedHoe nocodue / A.M. Kum. —
DNeKTpoH. TekcToBble AaHHble. — HoBocuOupck: Cubupckoe YHUBEPCUTETCKOE M3/1aTeNbeTBO, 2017.
— 844 c. — 978-5-379-02004-0. — Pexxum noctymna: http://www.iprbookshop.ru/65281.html

2 MiwJuiep, C. HykinenHoBbIe KUCIOTHI «OT A 110 S» [Teker]: yuebroe nocodue / C. Mrostep. —
Mocksa: BUHOM, 2013. — 413 c. — Pexxum noctyma: 6ubnauoreunsiii pona JINMH CO PAH.

3 Munuyk, JI.I'. buoxumus [DnexktpoHnsiii pecypc]: yuednoe nmocodue / JL.I'. Tluauyk, E.IT.
3unkeBud4, C.b. I'punmHa. — OnekTpoH. TekcToBble naHHble. — KemepoBo: Kemeposckuii
TEXHOJIOTHYECKUH MHCTUTYT NUIIEBOI mpoMbinuieHHOCTH, 2011. — 364 c. — 978-5-89289-680-1. —
Pexxum noctymna: http://www.iprbookshop.ru/14362.html

JlomoJiHUTENbLHASN:

a) Knuorcnvle uzoanusi:

4 TwkaBuHa, H. A. buooprannyeckas xumus [ Tekct]: yauebroe mocodue/ H. A. TrokaBuna, 1O.
N. baykoB. — Mocksa: JIPODA, 2006. — 544 c. — Pexxum nocrymna: 6ubnamoreunsiii hounn JIMH CO
PAH.

5 Abimmun, I''\M. MonekynspHbie OCHOBBI cOBpeMeHHOU Ouonoruu [TekcT]: yuebHOe mocodue
/ T. M. Hdeimmmn, O. B. Cabnuna. — HoBocubupck: HoBocu6. roc. yH-1., 2012, — 251 c. — Pexxum
noctyna: oubnuoreunsiii ponn JIMH CO PAH.

6 JIbtoun, b. I'ensl [Tekct]: yueOnuk / b. JIbtonn; nep. 9-ro anrn. uznanus U. A. Kopuanu [u
np.]; pen. 1. B. PeopukoB. — MockBa: BUHOM, 2012. — 896 ¢. — Pexxum jgoctyma: OMOIMOTCUHBIH
¢onx JIMH CO PAH.

7 Hedenona, JI.H. [IpumeHeHre MOJIEKYJISIPHBIX METOJOB HCCIIeIOBaHUSI B reHeTnke [Tekcr]:
yuebnoe mocodbue / JI. H. Hedenosa, — Mocksa: UHDPA-M, 2012. — 104 c. — Pexxum pocrtyma:
o6ubmnoreunsiit poun JIMH CO PAH.

8 Kmomkuna FO.®. Opranuueckas Xumusi [DneKTpoHHBIH pecypc]: mpaktukym / 1O.0.
Kimromknna, A.B. CepoB. — DnekTpoH. TekcToBble AaHHble. — CraBpomnonb: CeBepo-KaBkazckuii
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dbenepanpHblli  yHHUBepcuter, 2016, — 187 c¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/62856.html

9 Anagpycenko C.®. buoxumus u MoJeKyJsipHas OHonorus [DNEeKTPOHHBIA pecypc]: yueOHo-
Metonunyeckoe nocodue / C.®. Auapycenko, E.B. [lenncoBa. — DJEKTPOH. TEKCTOBBIE JaHHBIE. —
Craspononb: CeBepo-KaBkasckuii ¢enepanpublii yHuBepcurer, 2015. — 94 c¢. — 2227-8397. —
Pexxum nocryma: http://www.iprbookshop.ru/63077.html

10 CoBpemeHHbIE MpPOOJIEMBbl OMOXMMHH. METOIbI HMCCIENOBAaHUM [DIEKTPOHHBIN pecypc]:
yaeOHOoe mocobue / E.B. BapkoBckuit [m ap.]. — DNEKTpOH. TEKCTOBBIC HaHHbIC. — MUHCK:
Beimaiimas mxomna, 2013. — 492 ¢. — Pexxum nocryma: http://www.iprbookshop.ru/24080.html

0) Ilepuoouueckue uzoanus.

1 T'eneruka

2MonexymnsipHasi OM0JIOTUsS

3 Cubupckuit 3KOJTOrHYECKHH Ky pHAI
4Ycnexu COBpEeMEHHOU OMOJIOTH
SHuTtonorus

6 bruonorus BHyTpEHHUX BOJI

7 buonorust mopst

8PLOS

9Journal of Bioorganic Chemistry

10 Electrophoresis
11 Analytical Biochemistry
12 Journal of Proteome Research

7.2 IlporpammHoe obecnieyeHne

Microsoft Office

Open Office

Microsoft Windows

Adobe Acrobat Pro

Dr. Web Corporate Anti-Virus
Kaspersky Anti-Virus

Corel Draw

GIMP

BioEdit

0. CLUSTAL

=00 NN kWD =

7.3 ba3bl JaHHBIX, HH(POPMAIIHOHHO-CIIPABOYHbIE M MTOMCKOBbIE CHCTEMBbI
1 http://www.bionet.nsc.ru/vogis/ — OecnnaTtHasi mnosiHas Bepcus BecTtHuka BasuioBckoro

O6mectBa ['eneTrkoB 1 CeleKIMOHEPOB. APXHB CTAaTEH HA Pa3IUYHBIC TEMBI, KaCAIOIIHECs TCHETHKH,
HAIMCaHHBIX BEAYIINMH OT€YECTBECHHBIMH CIICINAINCTAMH;
2 http://molbiol.ru/ — HeWTpanbHas pPYCCKOS3bIYHAS TEPPUTOPHUS IJS TEX, KTO CBS3aH C

Ouosiorueil winM MoJsieKyJIsIpHOM Ouonorueit. Llens mpoekra — co3naTh B MHTEpHETE U3BECTHOE BCEM
"mpodcoro3Hoe Mecto Bcrpeun". OpraHu3aTopbl MPOEKTa CUMUTAIOT, YTO HUX 3a/Jadya TOJBKO
MOJrOTOBUTh U OOYCTpOMTH HMH()OPMAIIMOHHYIO IUIOINAAKY, KOTopas OyJIeT HAaloNHAThCS U
MOJIJICPKUBATHCS BCEM PYCCKOS3BIYHBIM OHOJIOTHUECKHM COOOIIECTBOM. Y>K€ OYeHb OOraTblii |



WHTEPECHBIM pecypc, XOpollee KadecTBO MeTa-MHPOpMAallMM IO Pa3HbBIM 00JIACTSIM OHWOJIOTHH,
BKJIIOYAsi U TEHETHUKY

3 http://www.geneforum.ru/ — dopym s 0OCYKAEHHUS UIMPOKOTO Kpyra BOMPOCOB T'€HETUKU.
[TpeacraBnser 0coObIi HHTEPEC IJISI HHTEPECYIOIIUXCS CTYICHTOB;

4  http://forum.molgen.org/index.php — ¢opyM I HHTEPECYIOUIMXCS MOMYJISALUOHHON

TeHETHKOI uelloBeKa U BOIIPOCAaMHU I'CHCAJIOTUH,

5 http://www.ncbi.nlm.nih.gov/pubmed — mexayHapogHass 6a3a MOJEKYJISIPHO-TEHETHUECKUX
JaHHBIX;

6 http://www.bookre.org — snexkTpoHHas OMOIMOTEKA PYHETA, TOUCK KYPHAJIOB U KHHUT;

7 http://elibrary.ru/defaultx.asp — Hay4Hast 371eKTpOHHAsT OMOIMOTEKA, KPYITHEHIITNI POCCUIMCKUI
WH(POPMAIIMOHHBIN MOpPTaJI B 00J1aCTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI 1 00pa30BaHUs, COACPIKAIIUIA
pedepaThl ¥ MOJTHBIE TEKCThHI 0oJiee 12 MITH HAYYHBIX CTATCH U MyOJIMKAIU.

8. https://expasy.org/  baza pgaHHBIX 1O TNPOTEOMHKE, IIOMCKY MOCTTPAHCISLIUOHHBIX

Mo Iu(UKAIHA, paccueTaM MacC MENTHI0B, MPEICKA3aHUI0 JOMCHHOM OpraHu3aluu Oenka
9. http://www.matrixscience.com/ uacHTHQHUKAIMS OCKOB IO MaccaM MEeNTHIHOTO

¢unHrepnpunra yepes 6a3zy manabix NCBIL

8 MarepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUIIMHBI (MOIYJIS)

MarepuanbHO-TEXHUYECKOE OOecreueHne WHCTUTYyTa, HEOOXOoAMMoe i pealu3aluu
MIPOrpaMMBbI BKJIIOYAET B ceOsl:

* Kondepenm-3ansr, nomemnienus [IpecaoBognoro akBapumymuoro komiuiekca (YHY ITAK) u
IKII «Ynprpamukpoananusy, nomeueHue Ne434;

* MynbTUMEIMIHbBIE YCTAHOBKH, KOMIIbIOTEpHAs TEXHUKAa C BO3MOYKHOCTHIO MOJKIIIOUEHUS K
cetn «MHTEepHETY, 000pymoBanue [IpecHoBogHOTO akBapumymHoro komiuiekca (YHY TTAK) u LIKII
«YIIbTpaMUKpOAHaIu3», JIaMHHApHbIE OOKChl ~ Omosiormuecko  OezomacHoctd  kimacc I,
ammmudukatopel JIHK, xamepwr nmns snextpodopesa, meHTpudyru, TepMocTaThl, Ieikepbl, pH-
MeTphl, cuctema oducTku Boael Milli-Q, cexBenatop GS FLX 454 (Roche, CIIIA), kamepa nmis
N303J1eKTpOoPoKycHupoBaHus, Macc-criekrpoMeTpsl MALDI u ESI.

9 Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3nu4YHBIX BUAOB YU€OHOH pabOThl AUCUUIUIMHBI HCTIONB3YIOTCS CIEIYIOIINe
(hopMBI IPOBEICHUS 3aHATHH.

CmanoapmHule Memoovl 00yYeHUsL:

o Jlexmus;

* Buneo-neknus;

* Jluckyccusi, KpyIJiblid CTOJ;

* [IpakTueckue 3aHATHUS;

» CamocrosiTenbHas paboTa;

+ JlaGopaTopHas pabora;

* DKCIIEPUMEHT;

* KoHCynbTaum cCenuaiucToB.

Obyuenus ¢ npumeHeHuem UHMEPAKMUBHBIX (PopM 0OPA308amMeNbHbIX MEXHOLOSULL:

*  uHGOPMALMOHHO-KOMMYHUKAIIUOHHBIE  O0pa3oBaTeibHbIE  TEXHOJOTUU —  JIEKIUS-
BU3yalM3als,  MPEICTaBICHHE  HAyYHO-HUCCIENOBATENbCKMX  padOT €  HCHOJIB30BaHUEM
CHEUMAaIU3UPOBAHHBIX IPOTPAMMHBIX CpEL.



10 KaagpoBoe obecniedeHue JMCHUTIMHBI (MOYJIfA)

Peanuzanuio oOpa3oBaTenpHOTO TMpoilecca MO TporpaMMe JAUCHUILIMHBI  00eCreurBaeT
3aBEIYIONINH JTa0OPATOPHH aHATUTUICCKON OMOOPTraHUYECKOW XMMHH, JOKTOP OMOJOTHYECKUX HayK,
npodeccop Cepreit IBanoBrud bennkos.

Pa3zpaboTtunk mporpammsr: k.0.H. N.I". Konaparos

11 OueHo4yHbIe cpeAcTBA

Onenounsle cpeactBa npexacrasieHsl B Ilpuiaoxkenun k paGoueil mporpamme AUCHUIUIMHBI B
BHUAC (1)0HI[3. ONCHOYHBIX CPCACTB [JIsI MTPOBCACHUA TCKYUICTO KOHTPOJIAA YCIICBACMOCTH U
HpOMC)ICYTOqHOﬁ aTTeCTAallX ACIIMPAHTOB IO OCBOCHUIO JUCHUIIIIMHBI.



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
KOMITETEHIIMM WM OTAENBHBIX X 3y1eMeHToB B coorBeTcTBUU ¢ PI'OC BO 04.06.01 «Xumuueckue
HayKku» 1o Hay4yHo# cnenuanbHocTd 02.00.02 AHanuTH4ecKkas XuMusl.

1 Komnerenuuu, popmMupyembie B npoiecce U3y4eHus U CHUNITHHbBI

WNHupeke PopMyIMpOBKa 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  mpodeccHOoHaNbHOW  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
MHTEJJICKTyaJIbHOM  J1€ATE€IbHOCTH B OO0JIACTH  OMNpEAENeHUS XMMHYECKOTO
COCTaBa BEILIECTB U MAaTE€PUAJIOB C IPUMEHEHUEM PA3TMUYHBIX METOJIOB U CPEJICTB
XUMHUYECKOIO aHAJIU3a
[K-2 TOTOBHOCTHIO (POPMUPOBATH MPEATIOKEHUSI K TUIAHYy HAYYHOU NESATEIBHOCTH U
IIPOEKTOB B 00J1aCTSIX UCCIIEOBAHUN CIIEIUAIBHOCTH AHAJIUTHYECKAst XUMHUS

2 IIporpamMa onleHMBaHHUSI KOHTPOJIMPYeMOH KOMIIeTeHIIUH

Kona xonTpOoaupyemon HanmenoBanue
No Kontponupyembie MOynu, pa3aenbl
KOMIIETEHIINH (WK ee OILICHOYHOT'O
/11 (TeMBbI) AUCITUTUTHHBI
4acTH) cpeacTsa
1 | CoBpeMeHHBIE TEOPETHUECKUE U VK-1, OIIK-1, IIK-1, Kontposnbhbie
MPAKTUYECKHUE 3a1a4l XUMUU [1K-2 BOIIPOCHI, 3a4€T
OUOMONIUMEPOB
2 | XapakTepucTuka OHOIIOIMMEPOB VYK-1, OIIK-1, TIK-1, KonTtponbsHbie
I1K-2 BOIIPOCHI, 3a4E€T
3 | ®pakuMOHHPOBAHUE KIETOYHOIO VYK-1, OIIK-1, TIK-1, KonTtponbsHbie
COAEPKUMOI0 I1K-2 BOIIPOCHI, 3a4ET
4 | Mukpockonus VYK-1, OIIK-1, TIK-1, KonTtponbsHbie
I1K-2 BOIIPOCHI, 3a4E€T

3 OneHo4YHbIe CPeCTBA TEKYILIEro KOHTPOJIA
Texyuuii KOHTPOJIb MPOBOIUTCS /TSl OLIEHKU CTETIEHU YCBOCHMS aClIUpaHTaMH y4eOHBIX MaTepHasoB,
0003HaYeHHBIX B paboyeil nporpamme, u kKoHTposst CPC. HazHaueHne OlEHOYHBIX CPEACTB TEKYIIEro
KOHTpOJISl — BBIABUTH chopmupoBaHHOocTh kommereHimi (YK-1, OIIK-1, IIK-1, TIK-2). Texymmii
KOHTPOJIb OCYLIECTBIIETCSA B BHJIE€ CUCTEMATUYECKON MPOBEPKU 3HAHUI U HaBBIKOB acUpPaHTOB. [yis
3TOTO MCIIOJIb3YETCs YCTHBIN OIpOC.
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KoHTpoJibHBIe BONpPOCHI AJ1 TeKyIIeill aTTecTanuu

1. OcHOBHBIE TPYMNIIBI OMONOIUMEPOB, OCOOEHHOCTH CTPYKTYPBHI.

2. ba3zoBble MOAX0/1bl YCTAHOBICHUS CTPYKTYPbl OHOMIOINMEPOB.

3. CtpykTypa u cBOMCTBa aMUHOKHUCIOT. [lenTunnas cBs3b.

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

5. IlpyHLIMIIBI U MEXaHU3MBI ATEKTPOPOPETUIECKOTO METO/1a Pa3ACTICHUS.

6. MeTo1bl 351eKTPO(OPETHUECKOTO PA3/IEICHUS CIOKHBIX OCJIKOBBIX cMeceil.
7. IlpuHIAIIBI BU3YyAIIU3aLMM MaKPOMOJIEKY.I.

Kpurtepun onennBanus:

ITpu ouieHKe OTBETa yUUTHIBACTCS:

1) nonHOTa M NPaBUILHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, TIOHUMAaHUS U3Y4YEHHOT0;

3) s13p1KOBOE O(OPMIICHHE OTBETA.

OTBeT OLICHUBACTCS HA «OMAUYHOY», €CIIU aCIUPAHT: TOJHO M3JIaraeT MU3y4yeHHbI MaTtepua,
JIaeT MpaBUIBHOE ONPEACIICHHOE MOHITHH; OOHAPYKMBAET MOHUMaHNE MaTepualia, MOXXeT 000CHOBATh
CBOU CY’KJCHMS, IPUMEHHUTh 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOJUMbIC IMPUMEPHI HE TOJIBKO U3
JUTEpaTypbl, HO W CaMOCTOSNTEIbHO COCTABJICHHBIC; M3JIaracT MaTepuasl IIO0CIEI0BATEIbHO H
MIPAaBUIIBHO C TOYKU 3PEHUS HOPM JIUTEPATYPHOTO S3bIKA.

OTBeT OLEHMBACTCS HA «XOPOWIO», CCIM ACIUPAHT NAET OTBET, yJOBJIECTBOPSIOIIUI TEM e
TpeOOBaHUSAM, YTO M JJs OLEHKU «OTJIMYHO», HO JAomyckaeT 1-2 omuOKd, KOTOpbIE caM e
UCTIpaBisieT, u 1-2 Heo4YETa B OCIIE0BATEIEHOCTH | SI3IKOBOM O(hOPMIICHUN M3JIaraeMoro.

«Yooenemeopumenvnoy crtaBUTCA, €CIM aCHUPAHT OOHApYyXHBAeT 3HAHME W TOHUMAaHUE
OCHOBHBIX TIOJIO)KEHUH TEMBI, HO TIPHU 3TOM: M3JIaracT MaTepHall HEMOJHO M JAOIMYCKAaeT HETOYHOCTH B
OTIpe/IeIeHUH MOHATUH WK (GOPMYIMPOBKE TEOPHil; HE YMEeT IOCTaTOYHO IIyOOKO M JOKa3aTeIbHO
000CHOBATh CBOM CY)KJICHHS M NMPHBECTU CBOU NMPHMEPHI; U3JaracT MaTepuas HEMmocae0BaTeIbHO U
JIOITyCKaeT OIIMOKHU B SI3bIKOBOM O(OPMIIEHUH U3J1araeMoro.

OneHka «HeyO0oenemeopumenvHo» CTaBUTCS, €CIM OTBET HE YIOBJIETBOPAET TpeOOBaHUAM
MOJIOKUTEIBHON OLEHKH MJIM aCIUPAHT OTKAa3bIBAETCS OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI.

OueHoYHBIE CPEACTBA /ISl IPOMEKYTOYHOM aTTecTANMA
[IpomexxyTouHast aTTecTanus NpoxoauT B (popme 3ayera.

Cnucok BONPOCOB K 3a4eTy:

1. ®uU3MKO-XUMHUUYECKHE METOJIbI, UCTIOIb3YEeMbIe ISl U3YYEHHUS TOHKOH CTPYKTYPBI KJICTKHU.
Haubosee cymecTBeHHbIE OTKPBITHS B Pa3BUTUH METOJI0OB MUKPOCKOITHH.

2. OU3NKO-XMMHUYECKHE METObI, HUCIOJIb3yEeMbIe Il U3yUeHUsS (YHKIIMOHUPOBAHUS KIICTKHU.
Haubousee cymiecTBeHHbIE OTKPBITHS B Pa3BUTUHU KYJIbTYPbI TKaHEH.

3. OuU3MKO-XUMHUYECKHE METOMbI, HCIOJb3yeMbIe JJII M3YYCHHS CBOWCTB OEIKOB U
HyKJIGI/IHOBI:IX KHCJIOT. HaH6onee CYH_IGCTBGHHBIG OTKpBITI/ISI B paSBI/ITI/II/I METOOJ0B
PEHTI€HOCTPYKTYPHOT'O aHAJN3a.

4. OU3MKO-XUMUYECKUE METOJbI, MCIOJIb3YyEMbIE JUISI M3YyYEHUS CTPYKTYpbl M aKTUBHBIX
LIEHTPOB ~ MakpoMoJjekyn. Hawmbomee  CyIeCTBEHHbIE OTKPBITHSI B Pa3BUTUU  METOJIOB
(pakImOHUPOBAHUSI KIIETOYHOTO COJEPKUMOTO.

5. OU3UKO-XUMHUYECKHE  METOAbl, HCIOJb3yeMble I HW3Yy4YEHUS  B3aUMOJICUCTBUU
MakpoMoOJIeKysl B KkieTke. Hawubornee cyliecTBEHHbIE OTKPBITHS B  Pa3BUTUU  METO/OB
PEHTIEHOCTPYKTYPHOT'O aHAJN3a.

6. DU3NKO-XMMHYECKHE METOJbl, MCIOJIB3YEMbIE [UIsl W3YYEHHS B3aUMOACUCTBUM MEXIY
kietkamu. Hanbosee 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 LEMHU.
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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