®EJEPAJIBHOE T'OCY JIAPCTBEHHOE VUPEXJAEHHUE

«®egepaibHBIH HCCIEI0BATENLCKHH HEHTP
«DyHaaMeHTATbHbIE OCHOBBI GHOTEXHOJIOTHA»
Poccuiickoii akajeMHH HAYK»

IIPHKA3
D » v,gztm{/fz’i@?’ 2023 . No 2O 12-02/5F

r. Mockea

06 yreepxaennu [IporpamMmbl rocy1apcrBeHHOM HTOrOBOI aTTECTAlNH

B COOTBETCTBMH C NpHKasoM MuHHCTEpCTBa 00pasoBaHus M HAYKH Poccuiickoit
®epeparmn ot 18.03.2016 Ne 227 «O6 yreepsknenuu [lopsanka npoBefeHUs roCyapCTBEHHOM
WTOTOBOM AaTTecTalMd 110 00pa3oBaTelbHbIM NPOrpaMmaM — BBICLICIO obpazoBaHus —
porpaMMaM [IOArOTOBKH HaydHO-NIEJarorH4ecKuX KaApoB B aCHHPAHTYPE (aIBIOHKTYPE),
IPOrpaMMaM  OPJMHATYDBL, IPOTpAaMMaM —ACCHCTEHTYPBI-CTAXKMPOBKH» M Ha  OCHOBAHHH
pemenus YueHoro cosera ot 20.12.2023, TpoToKOI Ne 12 mpwKasbIBaro:

1. Vreepauth mpuiaracmyio IIporpamMmy rocyIapcTBEHHOH HTOrOBOM aTTeCTaluH
0GYYaIOIIHXCs 110 [POrpaMMaM TOATOTOBKHM Hay4YHO-TEJarorHyecknx KaapoB B aclUpaHType
®UL] buorexuronorud PAH 1o nanpaBneHu0 NOATOTOBKH 06.06.01 BuonoruyecKue HAYKH.

2. OTmeny AacHMpaHTyYphl [OBECTH COJCP/KAHHE BbILICYKA3aHHOH ITporpamMmMsl 10
CBEIIeHHs ACIIHPAHTOB, 3aBepinatomux obyyenue B 2024 rojy, B CpOK /10 29.12.2023.

3. KOHTpOIb UCIOMHEHUs HACTOAMIErO IPUKa3a BO3JIOKUTH HA 3aMCCTHTEILA IHPEKTOPA
1o Hay4Ho# pabore A.M. KamroHCKY!O.

W.o. mupekropa, / A H. ®enopos
1.6.H. ¢ /

Hen. Parysora 10.B.
Ten.: 8 499 135 30 52



«ITPUHSATO» «YTBEPXIAIO»
Ha 3acemanny Y4eHOI0 COBETa H.o. nupekTopa

®UL] Buorexuonorun PAH ®UL] buorexnonoruu PAH
IIpotoxon Ne 74 o1 _Z07/4Z. 2025

IIPOTPAMMA F'OCYIAPCTBEHHOM HTOIOBOU ATTECTAITUNA
OﬁyanOHIHXCH 110 IMporpaMmam IIOATOTOBKH HayT-IHO-I'[eI[aI‘OFHIIeCKI/IX KaJaIpoB

B acnupanTtype ®UL] buorexnonoruu PAH

Hanpasiaenne noaroroBku: 06.06.01 bruonoruueckne HayKu

Yposenb o6pa3oBaHHsi: BEICIIee O00Opa3oBaHMEe - TIOATOTOBKAa KaapoB

BBICIIEN KBalU(pUKALHU

KBanundpurkanus BBINYCKHHKA: HccnenoBatens. IIpenonasaTensb-

HCCIeaJOBATCIIb

Mocksa 2023



O6mue MoJIoKeHHs

B coorBercTBHH ¢ mpukazom MuHoOpHayku Poccum OT 30.07.2014 No 871 «O6
yrBepknennd  DenepanbHOro rocyIapcTBEHHOrO 00pa3oBaTeNbHOr0 CTAHIAPTa BBICIIErO
00pazoBaHKs 110 HANpPABJICHUIO TIOATOTOBKH 06.06.01 Buonoruueckue Hayku (YpOBEHbB
IOJITOTOBKH KampoB Bhicmiedl ksamuduxamuu)» B brok 4 «locymapcTBeHHas HTOrOBad
aTTeCTAllMsl» BXOMAT IOATOTOBKA K cAade H cjAada TOCyJapCTBEHHOTO 3K3aMCHA, a TaKke
TIpencTaBieHHe HAydHOIO JOKiana 00 OCHOBHBIX pE3yJIbTaTax MOJrOTOBJICHHOH Hay4HO-
KBaIHUKAIHOHHOH paGoTHl (IHCcepTaluy), 0QOPMICHHOH B COOTBETCTBHH C TpeOOoBaHUAMH,
ycTaHaBnuBaeMbIME MuHOOpHaYKH PoccHH.

[{efbl0 TOCYIApCTBEHHOM MTOTOBOM aTTECTALMH ABJAETCA ONMPCACICHHE YPOBHA
[TOTOTOBKYA BBITyCKHWKA K BBIIOJHEHHIO MPO(ECCHOHANBHBIX 3a/ad M COOTBETCTBHA €T0
OATOTOBKH TpeboBaHusaM @enepalbHOrO rOCyIapCTBEHHOIO o0pa3oBaTenpHOTO CTaHAapTa
BEICIIETO 0GPa30BaHHS M0 HANpaBieHHIO noaroTosku 06.06.01 bruonoruyeckne HayKH.

3agagell TOCYJapCTBEHHOM HTOTOBOM aTTECTAllMH ABJAETCA TIPOBepPKA YPOBHA
chOpPMHPOBAHHOCTH, OMNpe/ENEHHbX DenepanbHbIM TOCYAapPCTBEHHEIM 00pa3oBaTe/IbHBIM
CTAHIApTOM KOMIICTEHITHH:

Yuusepcanonvix

—  VK-1: CriocobHOCTE K KPHTHYECKOMY 4HAIM3Yy M OIEHKE COBPEMEHHBIX HaydHBIX
JOCTHKEHHH, FeHEPHPOBAHHIO HOBBIX HIEH IPH PELICHUH HCCISNOBATENBCKUX W IPAKTHICCKAX
3a71a4, B TOM YHCIIE B MEKIMCIAIIIHHAPHBIX 00/IacTsIX;

— VK-2: CnocobHocTs NPOEKTHPOBaTH H OCYIIECTBIATH KOMIIJICKCHBIC
ACCIEI0BAHNS, B TOM 4HCIIE MEXIUCIUIIIHHAPHEIC, HA OCHOBE IICJIOCTHOTO0 CHCTEMHOTO
HAyYHOrO0 MHPOBO33PEHHS C HCIOIb30BAHUEM 3HAHUH B 00/1aCTH HCTOPHH H dunocodpun
HayKH;

—  VK-3: ToTOBHOCTb yuyacTBOBaTh B paboTe POCCHHCKHX H MEKIyHAPOIHEBIX
HCCIEIOBATENbCKUX KOIEKTHBOB IO PEIICHHI0O HAYYHBIX H HAy4HO-00pa3soBaTENBHBIX
3anad;

—  VK-4: TOTOBHOCTH WCIOJIB30BAaTh COBPEMEHHEIE METOJBI M TEXHOJIOTHE HAydIHOH
KOMMYHHKAIMH Ha FOCYJapCTBEHHOM H HHOCTPAHHOM S3BIKaX;

—  VYK-5: CnocobHOCT IUIAaHHpOBaTh W  pellaTh  3aia4d  COOCTBEHHOTO
Ipo¢ecCHOHATBHOTO U THYHOCTHOTO Pa3sBHTHA.

ObujenpodeccuoHanbHbIxX

- OIIK-1: CnocobHOCTE CcaMOCTOSTENBHO OCYILECTBIATE Hay4HO-
HCCIE0BATEIBCKYIO JeATENbHOCTD B COOTBETCTBYOIIEH npodeccroHanpHoM obmacTu ¢
HCIIONL30BAHHEM COBPEMEHHBIX  METONOB  HCCIEJOBAHHA H uHGOPMAIHOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH;

—  OIIK-2: T'oToBHOCTh K IIPENOAaBaTeIbCKOW MACATENBHOCTH [0 OCHOBHBIM
06pa3oBaTeTbHBIM IPOrPaMMaM BhICIIEro 06pa3oBaHHsL.

IIpogeccuonanvhvix

- IIK-1: Croco0HOCTE K CaMOCTOATCIBHOMY — IpPOBSACHUIO  HaydHO-
HCCIIeI0BATENBCKON paboTEl M INOJNYYCHHIO HAYYHBIX PE3YIbTaTOB, YAOBICTBOPAIOMIMX
YCTGaHOBICHHBIM TPEOOBAHHAM K CONEPKAHMIO JIMCCEPTalui Ha COMCKAHHMC y4eHOH CTeIeHH
KAHIHIATA HAyK [0 CIETYIOIIMM HalpaBRIeHHOCTM: «MoneKyapHas Guomorusy; « BHOXHMHU,



«BuoTtexuonorusy, «Mukpoduonorusy, «<MareMaTHuecKas 6uonorus, OHouHGOPMAaTHKAY,

— TIK-2: O6namaHue MpeACTABIEHHAMH O CHCTeMe (YHIaMEHTalbHBIX HOHATHH H
METOJIOJIOTHUECKUX aclieKToB GHoorny, GopM M METOI0B HAYYHOTO IIO3HAHHS,

— TIK-3: CnocobHocTh mproOpeTaTh HOBbIE 3HAHUS C UCIIOJIB30BAHHEM COBPEMEHHBIX
HayJHBIX METOJOB H BIaJ€HHE HMHM Ha YpPOBHE, HeoOXOOMMOM [UIs peIUeHHs 3a1ad,
BO3HUKAIOIINX TIPH BEIOTHEHHH IPODECCHOHANBHBIX QYHKIINHA;

— TIK-4: O6nagaHie ONBITOM NPO(QECCHOHANBEHOrO y4acTHS B Hay4HBIX OHCKYCCHAX,
YMEHHE TIPe/ICTABIIATE IOTYYCHHEIE B HCCIENOBAHUAX PE3YIBTATEl B BHAC OTICTOB H HAYTHBIX
my6mHKanyil (CTeHIOBEIE TOKIab], pedepaTsl ¥ CTATHH B IepHOoANYecKOll HayYHOM TedaTh);

— TIK-5: Bnamenwe MerojamMu oTOOpa MaTepHana, IpPENOAaBaHHA H OCHOBAMH
yIIpaBIIeHHA IPOIeccoM o0ydeH s QyHIaMEHTaIbHONX OHOMOTHH.

IIporpaMmMa rocyaapcTBeHHOr0 3K3aMeHa

locymapcTBEHHBIM — 9K3aMeH  TPOBOAUTCA IO HECKOJBKAM  QHCHHILIMHAM
06pa3oBaTelbHON IPOTPAMMBI, PE3yJIBTATEL OCBOSHHSA KOTOPBIX HMEIOT —ONpPEACILIIOIICE
3HauyeHWe U NPOQECCHOHANBHOM JEATENHHOCTA BBIIYCKHHKOB M  HAlPaBICHBI HA
YCTAHOBJEHHE YPOBHS CQOPMHPOBAHHOCTH CIEYIOIMX KOMIICTCHIIHH: VK-1, VK-2, VK-3,
OIlIK-1, OIK-2, ITIK-2, [TK-3, TIK-5.

I[IEPEYEHL BOIIPOCOB K T'OCYJAPCTBEHHOMY 3K3AMEHY
Ipoduas 1.5.3 MosexynapHas 0H0JIOTHS

1. Hyxeosun, HyKJICOTHN, TONMUHYKIEOTHA. HeperyiapHple MOJTMMEPEL.

2. Tlpuamums cTpoenns asoiHoit crupam JIHK. Buzer THK. ITapametps! B-, A- u Z-
dopm JHK. @ysxiuu JJHK B kierke.

3. Bunsl PHK. X ¢yHknuu B KIETKE.

4. PBenku. Tumsr Genkos. IlepBudHas ¥ BTOpUYHAsS CTPYKTypa Oenka. TperHdHas u
qeTBepTHYHAs cTPYKTypa Oenka. @onmuur Genkos. [llanepoHbl. [laneponunsl. [IprOHE

5. OcHOBHBI Owmosnormdeckue OyHKIME OenkoB. benku depmentsl. lloHATHE ©
KodepMeHTax.

6. Vmakoska JTHK. HykneocoMHBIH, CynepOuIHBIH, IETIeBOH YPOBHH KOMIIAKTH3AHH
JTHK sykapuot. MeTtadasHas xpomMocoMma.

7. TIpuHOAMHAIBEHOE CTPOCHHE U QYHKIMA OHOTIOTHIESCKHX MeMOpaH.

8. Pemmkarnusa JJHK. JlokasaTenbCcTBO MOTYKOHCEPBATUBHOIO XapaKTepa pellTiKalliH.

9. @epMeHTHI perTHKaiuy. [Ipobiema neHaTypanuy MaTPHLEL IPH PeITHKATIHH JTHK.
SSB. I'enukassl.

10. JTHK-momumepasasr. Tumbl. CpasHuTenpHas xapakTepuctuka JHK-nommvepas I 11
u 11I (core) u3 E.coli. Crpoenne PHK-nomamepas E.coli. Tlomsatie o holo- u Core- pepmeHTt.

11. Copemennas cxema perumikauu JIHK E.coli . [paiiMaza ® IpauMocoMa.
TIpuHIHIE paGoThL i GHONOTHYECKHE (YHKIUH TOIIOH30MEPas3.

12. OcoberHoctr permmkaruy saepapx JJHK sykapror. [TomapenMKOHHOCTb.

13. Crpoenne u pemmkanus Tenomepsl. CTpoenue H (QYHKIMH TeIOMEpas. ITpobrema
HEJIOPEIUTHKAIHH 3'-KOHIIOB JIMHEHHBIX MONCKYIL.

14. Penapauus # pexomOunanms. DepMEHTBI ¥ MEXaHM3Mbl penapalud H
pexomOunanyy. OCHOBHEIE TUIIBI IIOBPEKICHHH B JIHK ¥ npHHIUIEI HX HCIPABICHHS.



15. Crpoenne reHos IpokapuoT. [TonsTue 00 omepoHe. OcobeHHOCTH CTPYKTYPHI
IPOMOTOPOB y mpokapuoT. CTpoeHHe IeHOB JYKapHOT. [MonsTHe 00 3K30HAX W HHTPOHAX.
TpaHCKPHUIILKA TPOKAPHOT. DTAIIEl TPAHCKPUIIIUK Y TPOKAPHOT.

16. Perymsamust TpaHckpumuuy y Oaxtepuit. HeraTuBHAas W TO3ATHBHAA PETYJIALMA.
ATTeHyallHs B PETYJLILMH SKCIPECCHH  TPUNTOHAHOBOTO ONEPOHA E.coli. Ocobennocti
TPAHCKPHIIIAK Y 3yKapaoT. MHOXKECTBEHHOCTD H cnenuduanocts PHK-monuMepas syKapuorT.
Pery/smus TpaHCKPUIIUH y SykaproT. [TonsTie 06 SHXaHCEpaX, CyIpeccopax, HHCYIATOpax .

17. TIponeccunr u crnaiicur mPHK sykapuot. PasnuyHElC MEXaHU3MEL CILTaficHHTra.
AJbTepHATHBHBI crutaiicuHr, 3HaveHue. PHK-naTepdepentms. si PHK. mi PHK.

18. TpaHcisAmus 5yKapuoT M HpokapuoT. OOpasoBaHHE MHHIMATOPHOTO KOMILICKCA
TPAHCIIAIMK Y IPOKAPHOT. DTallbl TPAHCIALMH Y IPOKApHOT. beIKoBEIe (hakTOpBI TPAHCILILHH,

19. CrpykTrypa pubOCOM IIpO- M 3yKApHOT.  AKTHBHBIC LECHTPEL pubocom E.coli.
O6pazosanue rPHK u Gemkos pubocom y E.coli.

20. TeHOM TPOKAPHOT, OCOGEHHOCTH CTPOCHHSA. I'€HOM 3YKapHOT, OCOOCHHOCTH
cTpoeHus. ['eHoM apxeif, ocoGenHOCTH cTpoeHHsA. CTpoeHHE TICHOMOB ITACTHI H
MHTOXOH/IPHH. DBOJIFOLIS TeHOMOB. 3HaUeHHE MOOUIIBHBIX 3IEMEHTOB B 9BOJIFOLHH.

21. Tumel TEHOMHBIX IOCIENOBaTEIbHOCTEH. YHHKaJbHbIE IIOCIEI0BATEILHOCTH.
CemelcTBa TEHOB, 0COOEHHOCTH. ['€HBI «IOMAIITHEr0 X034HCTBA)» ¥ T'€HBI «POCKOIIH .

22. Caremaraas JHK. OcoGenmnoctu  cocraBa. Jloxammsauus B~ TCHOME.
[Manuaapomsl. Pors oOpaleHHEIX TOBTOPOB B FEHOME.

23. TloHATHE O MOGHJIBHBIX TeHETHUecKHX sneMeHTax. Kimaccndukamusa MOOUIBHBIX
TeHEeTHUIECKUX JIEMEHTOB 110 MEXAHU3MY [IePeMeIeHH.

24. OcobGennocta perpoBupycononodubx (LTR-coaepkamux) peTpOTPaHCIO30HOB
MexanusM obpaTHOl TpaHCKpHUIIMK peTporpycos U LTR — coxepxalmux peTpOTPaHCIIO30HOB.
Perpomnosomsl, He copepyarmue LTR (LINE u SINE snemeHTs!).

25. OcoGennocts  opranmsamuu  J[HK-tpamcmosoros.  [lpumepel  mpo-  #
sykapuoTuueckux JJHK-Tparcno3oHos. Mexanu3m HHTETPalliH JTHK-TpaHCIIO30HOB B TECHOM.

26. CoBpeMeHHbIE METO/IbI aHAIH3a reHoMa. THIIBI MapKepOB.

27. Cexsennposanue JJHK mo Conrepy u Makcamy-I'unbepry.

28. CoBpeMeHHBIE  METOALI  aHAJKH3a  TEHOMA. NGS  cexBeHHPOBaHHA.
PecexBenmpoBanue # de novo  cekBeHuposanue. CeKBCHHpOBaHHE MHKpPOOHOMEL,
TPAHCKPHUIITOMBI, IMMYHOMBIL.

29. OcHOBHBIE HHGOPMAIMOHHBIE TEXHOIOTHH COOPKH TEHOMOB ¥ aHHOTAIMS 'CHOMOB.
AnropuT™ME! CGOPKH TeHOMHBIX MOCIIEI0BATENBHOCTEH.

30. Muxpomarpuel  JHK.  O@yHkouoHanbHas M CPaBHATENBHAS — ICHOMHKA.
WnTerparusHas reHoMEKa. OCHOBHBIC TEHOMHBIE TPOCKTEL

3]. BHOIACTHKA — OCHOBHBIC THIBI, JOCTOMHCTBA M HemocTarkd. Chlpbe [
IIOJTy4eHHs OHOIIACTHKOB, 06/IacTH MPUMEHEHHS OHOIIACTHKOB.

32. Bumsl GHOTOIMB. 3HaueHHe OHOTOIUIMB UL COBPEMEHHOM SHEPreTHKH. Ceipbe
JUIsl TIONyYeHHs OHOTOIUIMB, OPraHH3MBI-IPOYLEHTHL BHOITaHOM. OOfmas xapakTepHCTHKA,

cxema IIONyYeHHs, CIHPTOBOe OpoxkeHue.  MHKpOOPraHM3MBI-3TaHOJIOICHBI, CTPATCrHH
co3manus 6onee 3¢ HEeKTHBHBIX IITAMMOB-IIPOIYIIEHTOB.
33. HUcnonb3oBaHHE GHOIOMMMEPOB B  MENUMIMHE M  HAHOOHOTEXHOIOIHH.

Buonerpagupyemsie i GHOpe30pOUpyeMble OIMMEPEI, THITBl XUMAICCKHX CBSI3EH.
34. Bera-ITakTaMHBle AHTHOWOTHKH, 00IIas XapaKTEpHUCTHKa,  HUCTOPHA OTKPBITHA.
MexXaHu3MEl JEHCTBHS GeTa-NTaKTaMHBIX AHTHOMOTHKOB. OpraHM3MEI-IIPOXYUEHTH OeTa-



JIaKTaMOB, CTpaTerdu co3aanus Oojee >PPEeKTHBHBIX IITAMMOB-IIPOAYLIEHTOB.

35, [Ipoteassl — oOmas xapakTepHCTHKa, KIacCAQHKalKd, OCHOBHEIC obnactH
IpaKTHYecKoro mpuMeHeHus. IlITaMMBI-IPOAYIEHTEl MpPOTEa3, OCHOBHBIC HANPAB/ICHHA
OenKoBOM U TeHeTHUECKOM HHKESHEPHH MPOoTEas.

36. Crepouipl, CTpPOEHHE, pOJb B KIETKE H B OpraHM3Me JXHWBOTHBIX, METOJEI
6uoTpanchOpMALHH I MOIYYEHHs CTEPOHIHBIX IIPeIapaToB.

37. OCHOBHBIE KJAcchl IPOMBIILICHHBIX (EPMEHTOB, HCIOIb30BaHHE (HEPMEHTOB B
IHINEBOM ¥ JIErKOH MPOMBIIUIEHHOCTH.

38. AHTHOMOTHKH — oOmas XapaKTepHCTHKa, KiacCHOHKAlHs II0 XAMHYESCKOH
CTPYKType W MeXaHH3MaM JeHctsus. Mumenn JCHCTBAS antabrHoTHKOB. CTpyKTypa
NEHHUIIMUIMHOB U 1edaToCIOpHHOB.

39. OCHOBHBIE THIIBI IIPHPOJIHBIX TIONMCAXapUIOB, IEPBUYHAS, BTOPUIHAN, TPETHIHAL,
YeTBEpPTHYHAS CTPYKTYPa, HCIIOIB30BAHNE OTHCAXAPHUIOB B IHIIEBOH MPOMBIIIICHHOCTH.

40. CenexTHBHBIE MapKepsl Ul TeHETHUeCKOHd TpaHchopmarmu rpu6os. Meromsl
IepeHoca M OKCIPECCHH TE€HOB B IIPOMBIIVICHHBIX — IMTaMMax rpuboB. Cucrema
IOCTTPAHCKPHIIMOHHOTO YMOJKAaHHA T€HOB y TIpHOOB. MeETonbl HHAKTHBALME SKCIPECCHH
T€HOB y TpHOOB.

IMpoduas 1.5.4 buoxumus

1. Benku Kak GHOMOMHMEDHL. Y POBHH CTPYKTYPHOI OpraHu3aiyy OeIKoB.

2. bBuoCHHTE3 IIypUHOBEIX H MHPHMHIAHOBLIX HYKIICOTHIOB.

3. O630p dynximit GenkoB B MeTabomu3Me (C puBeieHHeM KOHKPETHBIX MIPAMEPOB).

4. Maxpooprudeckue coenvHeHns B MeTabomusme. AT®  kak  OCHOBHAs
SHEPreTHYECKas BaMOTa KICTKH.

5. OcHOBHEIE 3Tambl nporecca GuocuHTe3a OenKa.

6. DOTOCHHTE3: CTPYKTypHas ¥ GHOXMMHYECKas OpraHu3amus (HOTOCHHTECTHIECKOIO
anmapara.

7. AxTuBHBI meHTp (epMenTa, depMeHT-cyOCTpaTHEIM Kommuieke. CnenuduIHoCTh
neiicTBEs HEPMEHTOB, BHAB! CIENHPHIHOCTH.

8. O6IIHe mpecTaBIenks 0 MeTofiax cekpernposanus JTHK.

9. OcHOBBI (hepMEHTATHBHON KHHETHKH. YpaBHeHHe Muxasnuca-MeHTeH B KOHCTaHTa
Muxasnuca. AjocTepudeckue GepMeHTEL.

10. ®ynximu Hykineo3undocdaToB B KISTOYHOM META00IH3ME.

11. CoBpeMeHHbIE METOTHYECKHE TTOAXOIBI B HCCIICIOBAHUAX CTPYKTYPEL HyKICHHOBBIX
KHCIIOT.

12. OcHOBHBIE BHJIBI IOCTCHHTETHYESCKOH MOTUbHUKALIHN OEIKOB.

13. OCHOBHBIE KIacChl HYKJIEHHOBBIX KHCIOT B 0030p MX (GyHKUMHA B OHOXHMHH.
Komupyromue u Hexomupyromme PHK.

14. XXupopacTBOPUMEIE BATAMKUHBI.

15. Lk TpuKapGOHOBBIX KHCIIOT K €r0 POJTh B OPraHU3alii MeTa00IMICCKOH CHCTEMEL
KJIETKH

16. PuGocoMa: CTPYKTYpHAas OpraHu3alus B QyHKIHHA.

17. Tuzpponasel. Ilpumepsl TpeAcTaBHTENEH TaHHOTO Kiacca (hepMeHTOB. 3HaYCHHE
ru/ipojia3 B OHOTEXHOIOTHH.

18. TlpencraBmenus o GOpMHPOBaHHH (BYHKITMOHATHHO aKTHBHEIX OCNKOB - MPOTYKTOB
reHHOM 3KCIIPECCUH, POJIb IIAEPOHOB.



19. Knaccupukanad JHIHIOB H POTb 3THX COEAMHEHHH B JKMBBIX OpraHM3Max.
[IpHHIHUIE CTPYKTYPHOM OpraHu3aliy OHOIOTHIeCKiX MeMOpaH.

20. BuoxuMus amornrosa, poib Kacmas.

21. T'muxomw3 | ero peryains.

22. AMHIIOHIEI K IPHOHEL

23. CoBpeMEHHbIE METOTHIECKHE TIOXO/B! K HCCIISIOBAHHIO CTPYKTYPBI GeJIKOB.

24, llemp mepeHoca ONEKTPOHOB, XapaKTEPUCTHKA IBIXATeIbHBIX  KOMIUICKCOB.
ConpsKeHne OKHCISHHA H POoCHOPHITAPOBAHHS.

25. OKcumopexyKTassl XapaKTepHCTHKA KIIacca H IPUMEPEI IIPe/IcTaBUTeNeH.

26. OcHoBel (orobuoxumun. (MeXaHH3Mbl MW KOJIHYCCTBEHHBIC ACIEKTHI IIpoLecca
OTJIOIIEH s CBeTa BemecTBoM. 3akoH JlamGepra-bapa. MostpHEIH K03QQUIMEHT TOTTIOESHHU,
ONTHYecKas IUIOTHOCTh. @myopecuenuus # ¢ocdopecreniya. OCHOBHbIE MEXaHH3MBI
(OTOXUMIYIECKHX PEaKIHif; TPHMEPBL).

27. MonekynspHbIe MexaHH3MBI # hepMeHTs! perumakaiyy JTHK.

28. VimMyHOrmoGYmHHEL MCons30BaHHe IMMYHOIOTHIECKUX METOLOB B OHOXHUMUH.

29. KodepMeHTEI; mpuMepsl KOQEpMEHTOB, BXOJAIMX B (GEPMEHTHI Pa3HEIX KIIACCOB.
BuTaMHHBI KaK IIPEAINISCTBEHHHKH KOPEPMEHTOB.

30. O6paTHAas TPAHCKPHUIITA3A K €€ POJIb B GHOTEXHONOTHYECKAX paspaboTkKax.

31. MynbTHdEepMEHTHbIE KOMIIIEKChI: IPEMEPEI CTPYKTYPHOH OpraHU3alliH 1 (yHKIIMH.

32. Tepuenounsl. Kinaccubukanus, cTpyKTypHast W GyHKIHOHANbHAS XapaKTEPHUCTHKA,
OHOCUHTES.

33. ®epMeHTATHBHEIE MEXAHHU3MEI TPAHCKPUIILIHH.

34. VHruGuTOpH (hepMEeHTATHBHOM aKTHBHOCTH. THITBI HHTHOHPOBAHH.

35. OcobenHocTH (epMEeHTOB Kak OHMONOTHYECKHX KaTanu3artopoB. HomeHkiatypa
hepmerTOoB. [TpUMepsI MpeacTaBUTENeH OTACTBHBIX KIIACCOB GEPMEHTOB (IPEMEPET).

36. [IpuHIMIEI CTPYKTypHO-QyHKIMOHAMEHOH opranusanun JIHK. Ilpencrapienue o
CTPYKTYpPE XpOMaTHHA.

37. CTpyKTypHas XapaKTepHCTHKa H KiaccH(uKalms yIIeBOAOB. bBromorndeckue
dbyHEKIME yrieBonos. OCHOBHBIE NPEJICTABUTENM MOHO- | fmcaxapuzioB. CTPYKTypa i CBOMCTBA
Honucaxapu/ioB. [IpuMeps! pacTHTENBHBIX | KHBOTHEIX II0JIMCAaXapH/IOB.

38. OcoGeHHOCTH CTPYKTYPHI TeHOMa H OeloK-CHHTE3HPYIOIIEro amnmapaTra IUIacTHI |
muroxouapui. Oyuxrmu JTHK MATOXOHIPHIHA U XJIOPOILIACTOB.

39. O6wue IpeAcTaBIeH s o IIpoLeccax co3peanus (mponeccunra) npe-MPHK.

40. CoBpeMeHHEIE MOIXO/bI K CTPYKTYPHO-(yHKIMOHATIBHOM kiaccuduKaipu OenKoB.
Konmenmus OIKOBEIX CEMEHCTB.

IIpoduns 1.5.6 buorexHoorus

OnpenencHue resa d reaoma. CTpyKTYpHBIH T'eH.
Creiicepras JTHK. CexBeHupoBaHHe reHoMa. [[e30KCHpPHOOHYKICOTH.

Hyxsreorun u Hykieosus. Ocuopanns cocrasa JIHK, nx crnapusanue.
®yukun [JTHK. 'eneTryecKknit KO,

Peruinkanus ¥ penaparus.

XIT0poIIacTsl, METOXOHAPUH B snepHele JTHK.

T'HCTOHEI U HETHCTOHOBBIE OENKH.

Cunres JHK. JHK-nuraser

PHK. ®yruxuux MPHK. Ctpoenne TPHK.
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10. KomoH. AHTHKOZOH. IHHIHHPYIOIAH X TEPMAHMPYIOLIHH KOJOHEL.

11. Omnpenenenue 1 pynrxuuu TPHK.

12. TpaHCKpHIIIHs, TPAHCIIALMS ¥ PEILTHKALIAA.

13. TIpomotop. CTpoeHre MPOMOTOPaA 3yKApPHOT.

14. Tepmuuarop. PyHKIHH TepMHUHATOPA.

15. Marpuma ans cuntesa PHK. Bsaumoneticrsre PHK-omaMepassl 1 IpoMOTepa.

16. Dk3on. HWnrpom. IlporeccHur. ANbTEpPHATHBHBIA CIIAHCHHT. KamupoBanue #u
[TonwaaeHHIUPOBAHHEE.

17. CnaiicuHr. ATbTEpHATHBHBIN CIIaMCHHT.

18. Pubocoma. OcHornble Gyukimu. [Toaupubocoma.

19. AKTHBHpOBaHME AMHHOKHMCIOT. VIHMIMHPYIOIHH  KOMILIEKC. Cron-KoI0H.
ITponeccunr. [Ipomnecc perysiiin SKCIPECCHH I'€HOB.

20. 1lrc-IeiicTBYIOMIHME SMEMEHTH B TpaHC-QaKTOphL. JHXaHCEPE! H CaHIeHCOPEI.

21. Tenernyeckd MOAMGMHMIMPOBAHHEIH OpraHusM, OTamlbl NOJYYEHHS TPAHCTCHHBIX
pacTeHHH.

22. Ti-mmasmuna. T-JTHK.

23. Mopdororus apoxkxeBol ki1eTkH. OCOOEHHOCTH KIETOUHOTO JEJICHHS Y JIPONIKEH.
CriuproBoc OpOKEHHE.

24, JIokyc THIIa cIapHBaHEs, EPOMOHBI IPOXOKEH H HX PEIETITOPEL.

25. MeToIbI TeHEeTHYEeCKOTo aHanu3a y apoxokeit, Ocobernoctu JHK pexomMOuHamuy y
nposkskedt. CeleKTHBHBIE MAapKEPHI U1 TPAHCHOPMAIHH JPOSKIKEH.

26. CTaBUIBHOCTP ¥ KONMWHOCTH pPEKOMOMHAHTHEIX BEKTOPOB Y  JPOJMOKEH.
ApXHTEKTypa MPOMOTOPOB [PONCKEH.

27. CHrHaIGHBIE IOCJIEIOBATEIBHOCTH CEKPENHH W COPTHHTa OeNKOB Yy APOXKEH.
YV 6uKBHTHHATHpOBaHHKE GernkoB, 268 mporeacoma, N-KOHIEBOE IIPaBHIIO.

28. MeTofpl TeHETHYSCKHX MAHWOYIAIAR ¢  METHWIOTpodamMu W JIPYTHMH
«HEeTpamuIHOHHEIMEY Apoicokamd. Karabommsm meraHona y METHIOTPODHBIX JPOKIKEH —
(bepMEeHTBI, TEHBL, OPraHeUIbL,

29. Bupyc renarura b, THarHOCTHYSCKUAC H IPOTEKTHBHEIC aHTUICHBI. PexomOuHaHTHASA
JpOsKIKeBas BAaKIMHA IPOTHB IellaTHTA b — HCTOPHA CO3/1aHuA ¥ COBPEMEHHEIC pa3zpaboTKH.

30. UHCYynmuH — CTpoeHHe, OMOCHHTE3, MEXaHH3M JICHCTBHA. CrocoObl MONYy4YEeHHUS
PEKOMOHWHAHTHOTO MHCYJIMHA B JIPO}IKAX.

31. OcHOBHBIE KIACCHl TeXHHYIECKHX (epMeHTOB. «['yMaHM3MPOBAHHBICY NPONKIKH I
MPOAYKIHE PeKOMOMHAHTHBIX O€IKOB MEAULHHCKOTO Ha3sHAICHH.

32. Tlpoexkt «reHoma» [poxoked. I['eHHBIE HOKAayThl ~— H aHaIM3 TEHCTHHUCCKHX
B3aUMO/ICHCTBHH.

33. JlpoxokeBas AByruOpuaHAs cucTeMa. [IpOXIKH KaK «KHBBIE OrOCEHCOPBIM.

34, Meromel mpencTaBieHust OeqKoB H (EPMEHTOB Ha IOBEPXHOCTH JIPONIKCBBIX
Kietok. Meroasl monHOreHOMHOTo KapTuposanusi J{HK-GenkoBblX —B3anMOXSHCTBHH Yy
IPOKIKEH.

35. MeTomsl TONHOTEHOMHOTO aHANM3a TPAHCKPHNIMH Yy JApoxoKed. MeTozel
HAIPARJIEHHOT0 H3MEHEHHUA MeTab0/IM3Ma POYKIKEBOM KIETKH.

36. Opragusanus OUTOXpoM P450-3aBHCHMBIX MOHOOKCHTEHA3HBIX CHCTCM. Pons
uTOXpoMoB P450 B nekapcTBeHHOM MeTaboimsMe. Polb IUTOXPOMOB P450 B cuHTE3E
61OTOrYeCKH-aKTHBHBIX coeIMHeHnH. [[aTOreHHbIe IPOXIKA - MOPHOTOTHIECKHES 0COOEHHOCTH
¥ IIPOTHBOIPHOKOBEIE IIPENapaTHl.



37. Ilytu kataboim3Ma TeKCO3 W IEHTO3 y Pa3HMIHBIX BUIIOB nposokeit. 3G-6enku 1
pelenTopsl, conpsokeHnble ¢ G-OemkaMu y APOAOKeH H MIEKOIUTAIOMHX.

38. MeTozBl CKPUHMHIa T€HOTOKCHYHBIX COEIHHEHHH C IIOMOIIBIO npoxokeit. MeTomsl
pasmeneHus B (U3HYECKOro aHAIN3a XPOMOCOM Y JAPOMKEH.

39. IlenTpoMepHbIe TOCIEI0BATEBHOCTH JPOXKIKESH H BEICIINX SYKapHOT.

40. TTpuHUANEl PeKOMOHHAIMOHHONO KIOHHPOBAHHA B JIPOXIKax, MPUMEHCHHE I
BBIZICJICHHS W AHAIH3a IPOTSUKEHHBEIX XPOMOCOMHEIX CEIMEHTOB, CO3JAHHA HCKYyCCTBEHHBIX
XPOMOCOM BBICIIHX.

Mpodurs 1.5.8 MaremaTudeckas 6uosorus, GuonHGopMaTHKA

1. OcHOBHbIE KOMIIOHEHTEI T€HOMA.

2. TexXHONOTMM CeKBEHHpOBaHHs HOBOro IokoneHus. CGopxka de novo H
PECEKBEHHPOBAHHE.

3. PHK-cex, ChIP-sequencing u ChIP-exo.
PuGocek 1 KIMIICEK.
3C, 4C u HiC meronp!.
Vaunuanus Tpasckpunimu. Kiaccudukairys mpoMoTopoB.
TIpOMOTOpBI, SHXAHCEPE, HHCYATOPBI. TPAHCKPHIIMOHHEIE aKTOPEL.
Ponb XpOMaTHHA B HHHIHAIIME TPAHCKPUITIAHA. AJIBTEPHATHBHBIE IPOMOTOPBI.

9. TepMHHAIKs TPAHCKPHIIIIMHE y 3yKapHoT. [lonmraneHuupoBaHue.

10. KOHCTHTYTHBHEIH U ANbTEPHATHBHBIH CIINAHCHHT. PeryIsuus craicunra.

11. Dxcrnopt MPHK u3 azpa.

12. Marepurckie paOOHYKJIEOIPOTEHHEI B Pa3BHTHH Opranu3Ma.

13. TpaHcisiiusi, KOHIEBAas W BHYTPEHHAS HHMIMAlAA TPaHC/ANNH, CTPYKTypa
tpancaupyemoii MPHK.

14. Jerpanamus MPHK.

15. muxpo-PHK. Perymsinus ¢ nomornsio mukpo-PHK.

16. TlocTTpaHciAnuoHHas MoAHGHKalks OIKOB.

17. Jerpananus Genkos. YOuksuTurEposanue 1 SUMO-mporeasa

18. OcHOBHBIe 6a3bl JAaHHBIX, COACPKAIIHEe HWHOOPMAIMIO O TIEPBUYHOM CTPYKTYpe H
byHKIHAX GHOMOMMMEPOB.

19. OcHOBHBIE CTPYKTYPHI JaHHBIX: X3II-Tabmuia, cybdukcHoe Aepeso, cypuKcHBLH
MAacCHB.

20. ANTOPHTMEI TOWCKA TOACTPOKH B CTPOKe: HAWBHBIH, Kuyrta-Mopuca-IlparTa,
Pabuna-Kapna.

21. Wnnxexc u npeobpazosanue bappoysa-Yuiuepa.

22. BLAST: uHIEKCHPOBaHNE H IIOMCK JTOKAIbHO-BEIPOBHEHHBIX Y1aCTKOB.

23. BLAST: Beca JIOKAaTbHO BBIPOBHEHHBIX YYacTKoB, pacmpenenenue I'ymbens,
crarrcThKa ANBTIrynd-Kapnuna, P-3nadenne v E-3HaueHHE.

24, TlencTasiieHds MOTHBOB B TE€HOMAaX: KOHCEHCYCHas CTPOKa, MaTpHUIa [MO3UIMOHHBIX
BECOB, OaliecoBCKas CETh.

25. Amroput™ Tyse-Bappe BBIMHCIICHHS BEPOATHOCTH BCTPCTH MOTHBA B CIy4aiHOR
[10C/IeJOBATEIbHOCTH.

26. AITOPHTMBI  IIOCTPOEHHS  MHOXECTBEHHBIX  JIOKAIbHBIX BHIDABHUBAHWH H
AneHTHOUKAINY MOTHBOB: KauHeni anroputM Iliropmo, MEME. AsncamM0iu MOTHBOB,
ChIPmunk.
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27. AJNTOpUTM IHHAMHYECKOTO IIPOrpaMMHUPOBAHHMSA VI I[IOMCKa KpaT4aHIIero IyTH
Me Iy IBYMs BEPIIMHAMM B HAIIPaBJIeHHOM AllHKITHICCKOM rpade (Bemmana-Dopra).

28. AJIFOPUTMBI JUHAMAYECKOrO IIPOrpaMMUPOBAHHS LI BBITHCICHHS CYMM BECOB 10
BCEM ITYTSAM MEXAy JBYMsS BEpIIAHAMH B HAIPABICHHOM alHKIHYECKOM rpade (bemnmana-
dopna).

29. Momubukamuy airopuTMOB JIHHAMUYECKOrO IPOrpaMMHUpOBAHH A MOHCKA
JNOKATGHO BHIPABHMBAHMS M CErMEHTAIIMM II0C/IE/IOBATENBHOCTEH Ha BI0KH, OJHOPOIHEBIE II0
COCTaBY.

30. [ToHATHE O CKPHITOM MapKOBCKOH MOJENH, IEPEXOIHEIE H OSMHCCHOHHDIC
BEPOSTHOCTH.

31, Anroput™ ButepOu moncKa ONTHMAIbHON MOCIE0BATENBHOCTH MEPEXOA0B MEKIY
COCTOSIHYSIME IUISl TIOC/IEA0BATENFHOCTH, IIOPOYK/IEHHON CKPEITOH MapKOBCKOH MOTIENBIO.

32, ANTOpHTM «Tyxa-00paTHO» BEIYUCICHHE BEPOATHOCTH NEPeXoJa B CKpBITOH IIeTH
MapkoBa B JaHHOU TOYKE.

33. OcroBbl bBaitecoBCKOM CTATHCTHKHA. ANPHOPHOE DPACIpEIENeHHe BEPOATHOCTEH.
MapruHajiuzanus.

34, ANrOpUTMEl MaKCHMH3AllWH  MaTOXHIaHHS (Expectation ~maximization) u
commapoBanust 1o ['u66cy nis moncka MaKCHMalbHOTO IIPaBIONIOI00HA.

35. OreHKa napaMeTpoB CKPBITOH nenu MapkoBa METOOM obyuenus ButepOu.

36. OmeHka mapamMeTpoB CKpeITOH uemu MapkoBa ¢ TOMOIIBIO aNrOpHTMa bayma-
Bemma.

37. IlomcK KOAMPYIOLIMX IIOCIEOBATENBHOCTEH C IOMOIIBIO CKPBITBIX MapKoBCKHX
LIETIEH.

38. IIporpamma GeneMark.

39. TloMCK Y4YacTKOB ¢ KOHKDETHBIM COCTOSHHEM XpOMATHHA C [OMOMIBIO CKPBITBIX
MapKOBCKHX IEIEH.

40. Anroputm DpHcra-Kemmica.

Ipoduis 1.5.11 Mukpobuoiorns

1. PasnooGpasue GoToTpOdHEIX IPOKAPHOT.

2. AspobHsle H aHadpoOHEIE OPTaHOTPOREL

3. PasHooGpasue MAKPOOPraHH3MOB, OKHCILIFOIIMX OHOYTIIEPOAHBIC COCIUHEHHA.

4. Pazzoo6pasHe aspo0HBIX IHTOTPO(HEIX MHKPOOPraHU3MOB.

5. OCHOBHOE OTIHYHE FKCTPEMOGHUIIOB OT YMEPEHHBIX HOPM MHKPOOPraHU3MOB.

6. CoBpeMeHHEIE IIPECTABICHUA O Pa3sHO00pasuu HHTPU(PHKATOPOB.

7. MUKpPOOPraHM3MEIL,  OKHCJIIIOIINE cynb(GHEmE  METAIOB; — MHKpOOHOE
BBIIIENTaYHBaHHUE.

8. PasmooOpasHe  MHKPOOPraHM3MOB,  OCYUICCTBILMIONMX — Pa3lH4HBIC  BHJEL
aHa’po0HOrO JbIXaHHS.

9. JleHMTpH(PHUKATOPH H HUTPATPSILYyKTOPEL.

10. Cymedar-, cynbhuT-, THOCYIbGAT- B CEPOPELYKTOPEL.

11. YKene3opeAyKTopsl ¥ APYTHe MHKPOOPraHH3MBI, BOCCTAHABIHBAIOMMC METAUIBI U
METAJLIONIBI C IEPEMEHHOM BalIEHTHOCTEIO.

12. ®axynpTaTHBHAS W OOIMraTHas CHHTPO(HS: MHKPOOPraHH3MBl, BCTYIAIOIIHC B
CHHTPO(HbIE OTHOIICHHS C BOJOPOA-UCIOIE3YIOMUMH IPOKAPHOTAMH.

13. JlurorpodHble (BOAOPOA-HCIIONB3YIOLIHE) MCTAHOTEHEL.



14. PasHooGpa3ue ameTOreéHHBIX MHKPOOPraHH3MOB.

15. MHKpOOpPraHu3Mbl, OCYIIECTRILIIONIME aHASPOOHOE OKHCICHHE AMMOFHHS.

16. Tomen Archaea v ero OCHOBHBIC THIIBL

17. Jlomen Bacteria 1 €ro BaXKHEUIIAE THIIBL

18. MukpockomHyeckue rpuObl ¥ BOTOPOCITH.

19. Mopdonormueckoe pasHooOpasue Oakrepuodaros. QPHIOTEHETHYECKHE TIPYIITIBL
fakTepHo(aros.

20. Merozs! 00HAPYKEHHs Pe/ICTAaBUTEIeH HOBEIX (QHUIOTeHETHIECKHX IPYIIIL.

21. Kputepwuii BHJa y MpoOKapHOT.

22. MuHUMAaTbHEIM HA00p (EHOTHIHUYECKHX H XEMOTaKCOHOMMYECKHX XapaKTCPHCTHK,
HeoOXOAMMBIX JIJIS OMMMCaHH HOBOTO BHIA.

23. ®unorenernyeckas cucrema Bese.

24, TlpuHIuIbl pa3pabOTKH CENEKTHBHBIX CPE/l U YCIOBHH KyTbTHBAPOBAHUA.

25. TToiHOTA OLEHKH MHKPOOHOTO pasHOO0pasys ¢ IIOMOIIBIO KYJIbTHBHPOBAHHA.

26. Wcnons3oBanue «(QYHKIHOHAIBHEIXY» TEHOB-MapKepoB I aHaH3a MHKpPOOHOTO
pasHOoOOpasus.

27. DBOMIONHS MOJEKYJAPHBIX IOXO/O0B, HCIOIB3YEMBIX IJIA OLCHKH MHKPOOHOTO
pasHoo6pa3ys B IPHPOTHBIX U TEXHOTEHHBIX CPENax.

28. IlepBuuHbIE U BTOPHYHEIE IECTPYKTOPEL

29. MeTo/Bl ydeTa YHCIEHHOCTH MUKPOOPIaHH3MOB Ha MHTATCIBHBIX Cpelax, MOHATHE
3JIEKTHBHBIX CPeZl.

30. Mcnoms3oBanue (IyopeCleHTHOH MHKPOCKONHH UL ONPEACICHHS THCICHHOCTH
MHKPOOPTaHH3MOB.

31. MeTomb!l KOJTHUECTBEHHON OLEHKHM AKTHBHOCTH MHKPOOPraHH3MOB M MHKPOOHBIX
C00BIIIECTB, ra30XxpoMaTorpadgHIecKie, PaIHOU30TOMHBIE H CTaOUIEHOH30TOMHBIE METOBL.

32. TIMpOCEKBEHMPOBAHHE ¥ METAreHOMMKa KakK MCETOMBI HHIHKAIlHH MHKpPOOHOTO
pasHo06PasKs U CTPYKTYPEl MHUKPOGHBIX COOGIIECTB.

33. Wcnonp3oBaHde IpaiiMepoB Ha (GyHKIHOHAIBHBIE TEHBI MU JAHArHOCTHKH
IIPUCYTCTBHS ONPECIEHHBIX TIPYII MHKPOOPTaHH3MOB B coobmecTBaX ¥ B CMEIIAHHBIX
KyJIBTYypax.

34, Pob MHKPOOPIaHH3MOB B IJIOO&lBHEIX KPYrOBOPOTaX OHOr€HHBIX 3/IEMEHTOB.
OCHOBHBIE TPYIIBEl MHKPOOPraHH3MOB, OOECIEUHBAIOIINE KPYroBOPOT YITEpPoAa Ha Hatmei
TUTaHETE.

35. AspoOHble 1 aHa3pOOHEIE MPOLECCHI IIUKIA METAHA.

36. MeTaHOreHHBIE apXed. A3poOHbIE METaHOTPO(E! U aHaspoOHBIE MeTaHOTPO(DHEIE
apXxeu.

37. Cymbar-3aBucumoe aHadspoOHOE OKHCICHHE METaHa, aHaspoOHOE OKHCIICHHE
MeTaHa, COIPSIKEHHOE ¢ IeHuTpUu(HUKaIHel 1 BocCTaHOBICHHEM Fe 1 Mn.

38. OCHOBHEIE IIPOLECCH H MHKPOOPraHA3Mbl OHOT€OXHMHIECKOTO KPYTOBOPOTa CEPEL.

39. Baxwuelimas ponb CyJbhaTpefyIUpyIOMIX MEKPOOPraHU3MOB B KPYTOBOPOTE CCPBI
B Bojl0eMax. MHKpoGHOE OKHCIICHHE CYIbOUIHBIX PY /.

40. BakTepualbHO-XUMHYECKOE BBIIEIaIMBAHHE [IBETHRIX H GIaropoaHbIX METAJUIOB.

Bonpockl 115l BeeX BBIMIGYKa3aAHHbIX IPoQuIIei

1. TIpMHOWIE CBSI3H TEOPHH C IPAKTHKOH.
2. IIpHHIMN WHAMBAIYATEHOTO [OAX0Aa B O0YICHHUH.



EIMHCTBO HaydHO-HMCCIIEI0BATENLCKON 1 y4eOHOM AeATeIbHOCTH.
Copeprkanue ¥ MeTOJbI 00yUeHHs B BEICIIEH MIKOJIE.
[IporpamMmMupyeMoe 00ydeHHE B BBICLIEH IIKOIE.
IIpo6nemioe 06ydeHHE B BEICIIEH IIKOJIE.
AKTHBHBIE H HI'POBEIE METO/BI 00yUEHH s B BBICIICH IIKOJIE.
[TpUHIHIIE MOLYTEHOTO O0YYEHHUSL.
9., Komrtpoms 3Ha#wit B Bplcmed mkose. Ilemarormdeckue TpeboBaHUA K €ro
OpraHu3allyu.
10. TIpakTH4ecKHe 3aHATHA B BRICIIEH MKOJE, X LENIH, OPraHu3allis IPOBEACHH.
11. CeMHHapCKHe 3aHATHA B BBICLIEH IIKOJIE, IOATOTOBKA K HX [IPOBEICHHIO.
12. JlabopaTtopHBle paboThl H METOAKUKA UX TIPOBEACHHUA.
13. YueGHo-ucciemoparenbekas pabora, ee 0praHu3aius.
14, YueOHas ¥ IpOH3BOACTBEHHAA IIPAKTHKA, €€ OpraHH3alus.
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15. JlummoMHOE IIPOEKTHPOBAHHE.

16. CamocTosiTenpHas paboTa CTY/ICHTOB.

17. Jlexuus B BhIciueld mkone. OcHOBHBIE TpeGOBAHMA K JIEKIHH B BBICIICH LIKOJIE.
Bunael nexuui.

18. TToaroToBKa MpernoaBaTels K JISKIIHIM.

19. HarnsgtHOCTb U €€ POJib B aKTHBH3AIIHH 00yUCHHSL.

20. CTHMYyNBI OpraHU3alliy 03HABATEIbHOM IeSTENPHOCTH CTYIEHTOB.

21. HaydHO-TeOpeTHdeCKHe B3IIIAABI POCCHHCKAX U 3apyOeMHBIX yUCHBIX, U3BECTHBIX B
n30paHHOM peqMeTHOH 00IacTH.

22. WubopMaluOoHHO-CTATHCTHYCSCKHE HUCTOYHHKH pacueToB " BEIBOJIOB
IACCEPTAlHOHHOTO HCCIETOBAHHMS H METOMIBI X 00paboTK.

23. XapaKTepHCTHKA CTENEHH H3YYEHHOCTH  paspabaThIBacMOH npobnemMsl €
[PHBEICHHEM OCHOBHbIX PE3YJILTaTOB IIPEIMIECTBYIOIHX HCCIEI0BAHUH.

24. TIpueMbl ¥ METO/IbI HCCIIEI0BAHMSI, HCIIONB3YEMBIC B paboTe Hal AMCCEPTAlHOHHBIM
HCCIIeJOBaHHEM.

25. PaBGouas THOOTEe3a, lENb, 3aJa4d ¥ HaydHasd HOBH3HA IHCCEPTALIHOHHOTO
HCCIIE0BAHNS, HX B3aMMOCBS3b JIPYT C APYTOM.

26. 3HaYMMOCTh [IOJYYEHHBIX B MPOIECCe IPOBEJCHHA HAy4HOTO HCCICNOBaHHA
Pe3yIBTATOB /LA JATbHEHINEro pasBUTHs HAYIHOI0 HANPABIICHHS.

27. TlpakTideckas 3HaYAMOCTb ¥ BO3MOXHOCTE TIPUMCHCHHS B MIPaKTUYECKOH
JIeATETEHOCTH SKOHOMHYECKHX CyOBEKTOB Pe3yJIbTaTOB AUCCEPTAIHOHHOIO HCCISNOBAHHA.

28. Pe3ylbTaThl MOBEJCHHS pPe3yIbTAaTOB MCCIENOBaHUA JO IMHPOKOH HaY9IHOH
OBIIECTBEHHOCTH B MyOIIMKAIMAX ¥ BEICTYIIICHHIX HA KOH(QEPEHIMSIX.

29. TTocTaHOBKA 3aja4d HCCIENOBAHHWS W PE3yNbTaThl HX pPEIICHHS B IIaBax
JHCCEPTAIIMOHHON paboTEL

30. Poilb MOZEMH B MOZETLHOM 3KCIepuMenTe. [IpiMep MOIETBHOTO SKCTISPUMEHTa B BallleH
HAyYHOH CICIHATEHOCTH.

KpHTepun OLEHKH OTBETA HA rocy1apCcTBeHHOM 3K3aMCHE:

Ne
/i Onenka Tpebopanud K 0TBETY
1 OmmaHo COOTBETCTBYET MCUEPIIBIBAIONMIEMY H3JI0KCHHIO H COJAEPIKAHHIO
pomnpoca. OOygaromuiics IEMOHCTPUPYST KaK 3HAHHE, TaK U




[IOHAM@HKE BOIIPOCA, @ TaKke IIPOSBIAET CIOCOOHOCTH
IPUMEHHTH KOMIIETEHIIHH 110 MPOGHIIO CBOETO o0ydeHnus: Ha
TIPaKTHKE.

2 OTBET B OCHOBHBIX HYEpTaX OTPaKaeT COJCpPIKAaHHE BOIIPOCA.
O6yuaromiics IeEMOHCTPHPYET KaK 3HaHHE, TaK ¥ MOHUMaHHe
Xopo1o BOIIPOCA, HO HCIBITHIBACT HE3HAUMTENbHBIE MPOOIEMBbl MpPH
HpOSBJIEHHH CIIOCOOHOCTH IPHUMEHHTH KOMIIETEHLMH IO
npodumo ceoero oOydeHHs Ha IPAKTHKE.

3 OTBET B OCHOBHBIX YepTax OTpakaeT COAEpKaHHe BOIpoCa, HO
nomyckaroress ommbku. He Bce MONOKEHHA  PAaCKPBITEL
nosHoCThI0. VMetores (akTudeckue Mpobelsl W HE IMOJTHOE
BJIaJICHHE MaTepHaIIOM, HMeeTCH HEYETKOCTh "
IBYCMBICTIEHHOCTh NMHUChMEHHON peun. Cnabasi mpakTHYeCKad
IPUMEHIMOCTE KOMIIETEHIHH 110 MPodHIo cBOETo 00y4eHHs.

YV IOBIETBOPHTENBHO

4 OTBeT He PACKPBIBAET COIEPIKAHMS BOIIPOCA, HMEIOTCS OIIHOKH,
He3HaHWe KIIOYeBRIX ompejeneHuil. OTBETBI HE HOCAT
HeynoBIeTBOPHTENBHO | Pa3BEPHYTOTO  HM3JIOXKEHHS TEMBL, Ha JIHIO OTCYTCTBHE
BO3MOIKHOCTH IIPAKTHYECKOTO IPHMEHEHHS KOMIIETCHIHH Ha
TIPAKTHKE [10 IPODHIIO CBOET0 00yUCHHS.

Oﬁyqa}omﬁecﬂ, IIOJIYYHUBIOHE  IIO pe3yiibTaraMm rocymapCTBEHHOTO 3IK3aMeHa OLICHKY
«HEYIOBICTBOPHTEIIBHO», HE JOIIYCKaroTCA K HaAYIHOMY JOKIIany.

Hayusslif 10K/121 06 OCHOBHBIX Pe3yIbTaTax NOAr0TOB/ICHHOH HAYIHO-
KBAJTHPHKANMOHHOM paGoThl (IHCCEPTALMH)

[IpencTaBleHHe HAyYyHOro  JOKTana 00  OCHOBHBIX — pE3y/bTaTax — HaydHO-
KBaTH(HMKAUHOHHOK pabOTHl ABJIAETCA 3AKIIOYATEIBHBIM STAIOM rOCyIapCTBEHHOM HTOrOBOH
aTTecTaly. lIpeicTaBieHHe HAydHOTO IOKJIana o0 OCHOBHBIX pe3yJpTarax —HaydHO-
KBATHGUKAIHOHHON pabOTHl HAaIpaBjieHa HA YCTAHOBJICHHE CTEIEHHM COOTBSTCTBHA YPOBHA
npodeccuoransHoi moarotosku Tpebosanusm OI'OC BO mo HampaBIeHHKO IOATOTOBKH
06.06.01 Buonormueckwe Hayku (mpodumnasm) Monexynspras —Ouonorns; BHOXHMEL;
BroTexHonorus; Matemarideckas Guonorus, GuomHpopmaTuka; Mukpobuonorus B HacTd
chOPMHPOBAHHOCTH KOMIICTCHIIHH, HEOOXOMMMBIX [NA BBIIOJHEHHS BBITYCKHUKOM HAyqHO-
HCCIIeI0BATENBCKOTO BUIA IEATEIBHOCTH.,

Hayyno-kBamidrkauonHas ~— pabora  AOJDKHA OBITE ~ HAmHWCaHa  ACIHPaHTOM
caMOCTOSTENbHO, 007Ta1aTh BHYTPEHHHUM €IHHCTBOM M COZEPIKaTh MOJIOKCHHS, BBIIBUIacMbIC
JUIsl TIyOIIAYHON 3aIluTHl, JODKHA CBHIETENLCTBOBATE O JIMYHOM BKJAlC aclypaHTa B PEIICHHE
3a/a4M, WMeomeil CyIIeCTBEHHOE 3HA4YCHHE Ul HAYKH B COOTBETCTBHM C HAIPABICHHOCTDHIO
o6yudenus. [Ipe/UIoxKeHHBIE aBTOPOM BBITYCKHOH Hay4YHO-KBAIH(QHKAIMOHHON paboThI pEIIeH s
JOJDKHEL OBITh APTYMEHTHPOBAHBI M OLCHEHBI 10 CPAaBHEHHIO C HAPYTHMH H3BECTHBIMU
pELICHHAMH.

Tlpy TpEACTABJCHUH BBUIYCKHOH HaydHO-KBaNH(HKAIMOHHOH paboTel NpOBEPSETCs
chOpMHPOBAHHOCTE ~ KOMIIETCHIMH,  YKa3aHHBIX B OCHOBHOH  mpodecCHOHATbHON
o6pasoBaTenbHON — IporpaMMe B COOTBETCTBHM ~ C  YCTAHOBJNCHHBIMHM  KpHTCPHAMH
c(hOPMHPOBAHHOCTH KOMIIETEHI[HH, & UMEHHO! VK-1, YK-2, YK-3, YK-4, VK-5, IIK-1, ITK-3,
ITK-4, ITK-5.

Kputepuu olleHKH pe3yJIbTaTOB HAYYHO-KBATH(HKAHOHHOMH paboTel (HayHOro
ooKJIaAa):




Onenka

CoaepkaHue HAY9HOT0 J0KjIaaa

OTIHYHO

AKTyalmbHOCTb TEMBI IOJHOCTBIO PACKpBITa. Y CICIIHOE H
CHCTEMAaTHIECKOe NPUMEHEHHE HaBBIKOB aHanM3a
METOIOIOTHYECKHX Mpo0ieM, BO3HHKAIOIIUX IIPH DPEHICHHH
WCCIIEIOBATENLCKAX ¥ IPAKTHYECKMX MEXIHCIHUIUIHHAPHBIX
sajau. ChopMupoBaHa  CHOCOOHOCTE  MpH  PCIICHHH
HCCIIe/IOBATENBCKHX M MPaKTHYECKHUX 3aa4 B IPEAMETHOM II0JIE
Hay4HOM CHIeIHaIBbHOCTH [€HEPHPOBATE IPHHINITHAILHO HOBBIC
umen. IloNMoKeHHs, BBHIHOCHMBIE Ha 3aIUTy, BBIBOJBI H
PEKOMEH/IAIIMH apIyMEHTHPOBAHEI ¥ 000CHOBAHBL. Y CIISIIHOE U
CHCTEMATHYECKOE IPUMEHEHHE TEXHOIOTHH KPHTHYECKOro
aHaTm3a W OLEHKHM COBPEMEHHBIX HAYYHBIX JOCTHIKCHHH H
Pe3yNIETATOB HCCIISIOBAHHH OTAETBHBIX 0OBEKTOR M IETOCTHBIX
cucTeM B 00JIacTH HaydHOU crenuanbHOCTH. [IpefcTaBiieHBI
pa3sBepHyTHlE PEKOMEHJALMH TI0 NAJbHEHITIM HANpABICHUIM
HayJIHBIX HCCJIEI0BaHH 10 IpobreMaTHke HayIHOH paboTEL, B
TOM YHCIE B paMKaX MEXJUCHHIUIMHAPHBIX HCCIeIOBAHUH.
IpeyioiKeHBl pEIIeHHsA aKTYyalbHBIX Hay4YHO-ITPAKTHYECKHX
sana4. VCIIONB30BaHHEIE METOAB!I H TEXHOJIOTHH 000CHOBAHEL H
aJalTHPOBAHEI K KOHKPETHOMY 00BEKTY. BEIBOJIBI, 3aKIIFOUEHHUA
U [IPEUIOKEHHUS SBIAIOTCA OPUTHHAIBHBIMH.

Xopomo

TIpHCYTCTBYIOT OTZENBHBIE HEIOUYETh/ HEOPabOTKM B HaCTH
060CHOBaHHS AKTyalbHOCTH TEMBI HCCIeoBaHMs. B nemom
yCIIEIHOEe, HO HE CHCTEMAaTHYECKOC MPHMEHEHHE HABBIKOB
AHAIHM3a METOIOJIOTHYECKHX Npo0iieM, BO3HHKAIOMWX TIPH
peIneHuU HCCIIEI0BATENBCKIX H TPaKTHIESCKHX
MEKIACIUIUIMHAPHEIX 3ajad. B  IejnoM  ycmemHas, HO
coslepykamas OT/e/IbHEIE Ipobernsl crocoOHOCTE TeHEPHPOBATE
HOBEIE WICH. MIMeloTCs OT/AeIbHbIe HEJOCTaTKH/ HETOYHOCTH B
MpUBEIEHHOH apryMeHTamMH. B 1memoM ycmemHoe, HO
cofepiKamee OT/eNbHbIe MpOGENbl IPHMEHEHHE TEXHOJIOTHH
KPHTHYECKOTO aHalH3a M OIEHKH COBPEMEHHBIX HAydHBIX
JOCTHKEHHH M Ppe3ylIbTaToB HCClemoBaHHH. JlocTaTo4HBIHM
YpOBEHh HaydHO!l OSpYAMUMH JUld TOIAEP)KaHHS HayIHOH
JUCKycCHH. IIpEJUIOKEHBI pEINeHHs aKTYalbHBIX Hay9HO-
TIPAKTHYECKHX 3a/lad. BBIBO/bI, 3aKIIOYCHHS H NPEUIOKCHHS
ABJIAIOTCA OPUTHHATBHBIMH, HO TIPHCYTCTBYIOT OTJETIBHBIC
HEJOCTATKH. B IIeJI0M YCIIEIIHOe, HO COJepiKaInee OTASIBHEIE
npobensl TpPHMEHEHHE IIMPOKOTO CIIEKTpa METOAOB X
TexHoyorui ucenenopanus. CHOpMyIHPOBaHE PEKOMEH ALK
10 ManbHEHIIEMY HCIIOIB30BaHMIO PE3YIBTATOB.

Y,I[OBHSTBOPHTGJIBHO

[IpucyTCTBYIOT OIMOKHM B 4acTH 0b0CHOBaHHS AKTyaJbHOCTH
TeMBl HCCIeHOBaHMA., He CHCTeMaTH4YeCKOe MNPHMEHECHHE
HABLIKOB aHAIM3a METOOIOIMYECKHX IPOOIEM, BO3ZHHKAROIIHX
IpA  pEIIEHHH  HCCIENOBATENBCKHX M MPAKTHISCKHX
MEXIUCIMIUIMHADHBIX  3a7ad. HmeroTes OITHUOKH B
npuseneHHo#  aprymenrtamuu. Cofepikaimiee — OTACIBHBIC
OIHOKH TIPUMEHEHHe TEXHONOTHH KPHTHYESCKOIO aHanusa H
OLIEHKH COBPEMEHHBIX HAYUHBIX IOCTIDKEHHH H DPE3yJIbTaToB
ucceoBanuit. IIpeUIoKeHbl PEINCHUS aKTyalbHBIX HaydHO-
TIPAaKTHYECKUX 3a/1a4. BBIBOABI, 3aKIIOYEHHS H TIPEATIOKCHHA
SBISIIOTCS  OPHUTHHATBHBIMH, HO TIPHCYTCTBYIOT omuOKH




GopMy/IMpOBOK. B IenoM ycmemHoe, HO COAEp allee
OTIeNBHBIE IpOGeIbl IPHMEHEHHE IIMPOKOTO CIEKTpa METOLOB
151 TEXHOJIOTUHN HCCIICIOBAHUS. ChopMymupoBaHb
pEKOMEHIALMH [10 JaIbHEHIIEMY HCIIOIE30BAHHIO PE3YJILTATOB.

4 | Hey/lOBIETBOPUTENBHO | AKTYalbHOCTE ~ TEMBI ~ HCCHICJIOBAHWA ~ HE  PaCKphITa.
@parMeHTapHOE IpPAMEHEHHE HaBBIKOB aHanu3a
METOOJIOTHUECKHX Ipo0JieM, BOSHUKAIOIIUX TIPH PELICHAH

UCCIIEOBATENILCKMX M IPAaKTHYECKHX MCKIMCUHIUIMHAPHBIX
3agau. CroocoOHOCTE TPH pEIIEHWM HCCICIOBATE/IECKUX H
MPaKTHYECKMX  3ajad B  NpPEIMETHOM IOIe  HaydHOH
CIENWATHPHOCTH TIEHEPHPOBaTh HOBBEIE HJIEH OTCYTCTBYET.
HaydHble IONOXEHHs, PEKOMEHJAIMH M BBIBOABL paboThl HE
obocHoBansl. ®parMeHTapHOE IPUMCHEHHE KPHUTHUYECKOro
aHANM3a M OIEHKH OrPAaHWYEHHOIO YHCIIA COBPEMEHHBIX
Hay4dHBIX JOCTHKEHHM H pPE3yNbTaToB HCCICJAOBAHHH OT
nensHBIX  00BekToB.  OTCYTCTBYIOT — c(OpMyIHpOBaHHBIE
PEKOMEHAMH [0 JAIbHEHIIMM HANpaBlIeHHAM Hay<IHBIX
HcceoBaHui 1o mpobmeme. PemeHus akTyalbHBIX HAay4YHO-
IIPaKTHYECKUX 38724 B PaMKaX HCCIeLyeMol npobieMaTHKH He
NpensioKeHO. BBIBOMEI, 3aKMIOYeHHs H IPEUIOKEHHS HE
ABJIAIOTCS OPWUTHHATBHEIMH. [IpuMeHEHHE OTPaHHYCHHOTO
gpcia  METONOB M TeXHoIorui — HccnenmosaHud - Ges
COOTBETCTBYIOIEHl ajanTalni K KOHKPETHOMY OOBEKTY;
PEKOMEH/IALMH 10 JanpHEHIIEMY HCIOTb30BAHMIO PE3YIIBTATOB
HCCIIEI0BAHHSA B IPAKTHUECKOH NEATEIEHOCTH OTCYTCTBYIOT.

ITo pesysbTaTaM yCHEIIHOH coauuM rocyIapCTBEHHOTO SK3aMEHA M 3allUThI BBIITYCKHOH
KBaTHGHKAIMOHHOM pafoTel  (TpelCTaBICHHS  HAYYHOTO IOKJIana), TOoCyAapCTBEHHAA
5K3aMCHAIIHOHHAS KOMHCCHS I[IPMHMMAaeT pelleHHe O TPHCBOSHHH O00ydaroleMmycs
KBaTHGUKALUH «Hccnenoparens. [IpemomaBaTeb-HCCIEI0BATEE) c BEITavuel
COOTBETCTBYIOIIETO OKyMeHTa 006 00pa3oBaHHH.
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