MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE

_ BbICLLErO OBPA3OBAHA
«BOPOHEXCKUN TOCYOAPCTBEHHbBLIV YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO
[ekaH
MeauKo-dMonornyeckoro
S dakynbTteta
77 “ > Tonosa T.H.
02.07.2021 .
NMPOIrPAMMA NMPAKTUKU

b2.B.02(Mp) NpeaaMnnomMHas npakTuka

1. Koa ¥ HaumeHoBaHMe HanpaBneHus noarotoBku: 06.03.01 buonorus

2. Mpodunb noaroToBKU: ['eHeTUKa

3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kachegpa, oTBeyvaroLas 3a peanmsauuio NpakTUKNU: reHeTUKN, LUToONormm un
OmonHxeHepumn

6. CoctaButenu nporpammsi: [lonos Bacunuin Hukonaesny, 4.6.H., npod.
Kanaes Bnagncnae Hukonaesuy, 4.6.H., npod.
CblpomaTHukoB Muxamn KOpbeBuy, K.6.H., ooL.
N'ypees ApTtem lNeTpoBuy, K.6.H., CT. npen.

7. PekomeHaoBaHa: Hay4YHO-MeTOOMYECKMM COBETOM MeANKO-61onormyeckoro
dakynbTeTa, npotokon Ne 5 ot 23.06.21

8. Yueb6HbIn roa: 2024/2025 CemecTp(bl): 8



9.llenb NpakTUKW: BbINOMHEHNE BbIMYCKHOW KBaNMGUKaLMOHHON paboThl.

3apayum nNpakTUKK:

- (bopMmnpoBaHme HaBbIKOB CaMOCTOSATENBbHOIO BEAEHNS UCCreaoBaTeNbCKON paboThl:
dopmynupoBka 3agay Hay4HbIX UCCNeaoBaHUN 1 pa3paboTok B 00NacTu reHeTuKN,
onpegeneHne obbekTa yHaamMeHTanbHOro Hay4HoOro nccrneaoBaHus, MCNoNb30BaHNe
COBPEMEHHbIX METO0B UCCIEA0BAHMS.

- 3aBepLUEHNE OCBOEHMSA TEOPETUYECKMX Pa3AeNoB MO TEME BbiNYCKHON KBanMuKaLuMoHHON
paboThbl;

- cucTemaTtmsaums nMTepaTypHoOro Matepmana B paMkax TeMbl HAy4YHOrO UCCneaoBaHus;

- cbop, obpaboTka 1 aHann3 MHopmMaLuum No TeEMe UccrneaoBaHns;

- MOAroTOBKA K 3aluTe BbiMYCKHOM KBaNnguUKaumoHHON paboTbl.

10. MecTo npaktTukm B cTpyktype OOIl: NpengunnomHas npaktnka ABNAETCS BaKHeuLen
COCTaBHOM Y4acTbio BCEro npouecca NOoAroToBkn HGakanaBpoB No HanpasneHuto «buonornsay,
OTHOCUTCSl K 4acTu, hopMMpyeMon y4yacTHMKaMuM obpas3oBaTeslbHbIX OTHOLWeEHun, Bnoka 2
«Mpaktukny PegepanbHOro rocygapCTBeHHOro 0bpasoBaTeNnbHOro CcTaHgapTa  BbICLLIEro
obpasoBaHua no HanpaeneHuto nogrotoeku 06.03.01 buonorus.
TpeboBaHWs K BXOOHBIM 3HAHUAM, YMEHUSIM Y KOMMETEHLMAM:

BNnaZieHne OCHOBHbIMW MEeTOAaMM Hay4YHOro MO3HaHWA, MUCMNOoNb3yeMbIMU MpU BMONOrMYEeCKUX
nccnenoBaHMsIX XKMBbIX OOBLEKTOB U 3KOCUCTEM: OMucaHue, Uu3MepeHue, npoBeneHue
HabnaeHW; BbISIBIEHWE W OLEeHKa aHTPOMOreHHbIX W3MEHEeHWn B Mpupoge; BnageHue
MeTo4aMN CaMOCTOATENbHOM MOCTAHOBKN BMOMNOrMYeckux aKCnepumMeHToB, ONUCaHUSA, aHanuaa
N OLIEHKM JOCTOBEPHOCTU MOMyYeHHOro pesynbTtaTta. Peanusauna «lMpegannnomMHON NnpakTukmn»
B pamkax ®rOC BO no HanpasneHuwo 06.03.01 «Bbuonorusa» € yy4yeToM WUMEOLLNXCA
npodeccnoHanbHbIX CTaHO4APTOB, COMPSXKEHHbIX C NPOdECCUOHANbHON LOeATeNIbHOCTbIO
BbIMYCKHUKaA cornacHo cT. 12 273-®3 npegycmatpusaeT NogroToBKy BbIMYCKHUKOB, CMOCOOHbLIX
OCYLLECTBNATb NPOdEeCCMOHAnNbHY AeATeNbHOCTb B Hay4YHO-MCCreaoBaTenbCckon obnactn B
cthepe npoBeAeHus Hay4YHO-UccrnegoBaTesibCKUX paboT TeopeTn4ecKoro "
9KCMNEepUMEHTaNbHOro Xapakrepa B obnactu reHeTMkM uU MornekynsipHonm Guornorumn, a Takke
apyrux  OrMonorMyeckux  uMUccrnegoBaHUM, C  UCMNOSMb30BAHMEM  XMBbIX  OpPraHU3MoB U
OMONorMyecknx CUCTEM pasnU4YHbIX YPOBHEW opraHusaumn. «lpegounnomMHas npakTuka»
SABMSAETCA 3aKM4YMTeNbHbIM 3TanoM CUCTEMHOW paboTbl, Ka4eCTBEHHOro BbINOSHEHUA W
3aLmMThbl BbINYCKHOW KBanngukaunoHHon paboThbi.

11. Bupg npaktuku, cnocob n chopma ee npoBeageHus

Bua npakTuku: Npov3BOACTBEHHAS.
Cnoco6 npoBeaeHMA NPaKTUKK: CTauMoHapHas.
PeanunsyeTcs nonHOCTLIO B hopMe npakTnyeckom nogrotosku (MIT).

12. NMnaHnpyemble pe3ynbTaTbl 06GYy4YeHUs1 NPU NPOXOXKAEHUN NPAKTUKU (3HAHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHwe koMneTeHuun Koa(bl) WuamnkaTtop(bl) MNnaHnpyemMble pe3ynbTaTtbl 00y4YeHus
MK-1 | CnocobeH npoBOAMTL MK-1.1 | ObecneuuBaet cbop 3HaTb: OCHOBHbIE HanpasneHus
cbop, aHanma u Hay4YHO-TEXHMUYECKOMN Hay4HbIX WUCCrnedoBaHUM B obnacTtu
00paboTKy Hay4HO- (Hay4yHOR) reHeTUKN
TEeXHUYECKon (Hay4HOW) NHpopmaumu, YmeTb: onpeaenaTb OCHOBHble
MHopmMauun, Heobxoaumon ans cocTaBnsowmne Hay4Horo
Heobxoammown ans pelleHns 3agad nccnefoBaHun
peLleHus nccrenoBaHus, Bnagetb:  HaBblkamMy  aHanusa @ wu
npodeccnoHanbHbIX NnocTaBneHHbIX 0600LeHUst NoNyYeHHbIX pe3ynbTaTtoB




3aad, NOCTaBrEHHbIX
cneuuanuctom bonee

cneumanucTom bonee
BbICOKOM

BbICOKOW KBanngumkaumm KBanudmkaumnm
MK-2 | CnocobeH npoBoauTb MK-2.2 | NpoBogut 3HaTb: OCHOBHbI€E MEeTOMKN
oTAenbHble BUAbI nuccnegoBaHue B nposefeHnsa nccnegosaHns
nccnegoBaHUn B paMkax COOTBETCTBUM C YmMeTb: nnaHnpoBaTb oTAernbHble
nocTaBfeHHbIX 3agay rno YCTaHOBMEHHbLIMU cTagun nccrnefoBaHus, aHanusMpoBaTb
cTaHgapTHbIM NONMHOMOYUAMM, pesynbTaThl
MeToauKam COCTaBnseT ero BnageTtb: HaBblkamy BbIGOpa MeTOAMKM
onucaHue un 3TanoB uccrnegoBaHus
dukcupyet
pesynbTathbl
MK-3 | CnocobeH MK-3.1 | ObpabatLiBaeT 3HarTb: OCHOBHbIE METOONKN
obpabatbiBaTb, nony4YeHHble NpoBeAEeHUs UccneaoBaHus
aHanuampoBsaTb U pe3ynbTaThbl YMeTb: aHanuaupoBatb M 0GOPMAATb
odopMnATL pesynbTaThl nccneaoBaHun ¢ nony4yeHHble pesynbTathl
nccneaoBaHun un ncnonb3oBaHWeM nccnegosaHum
paspaboTok nog cTaHgapTHbIX MeTogoB | BnageTb: HaBblkaMu  MCMOMb30BaHUA
PYKOBOACTBOM (meToauk) nabopartopHoro obopynoBaHus,
cneunanucta bonee Np1MBOPOB N MHCTPYMEHTOB
BbICOKOW KBanundukaumm MK-3.2 | MNpeacTtaenset/ogopm | 3HaTh: CTPYKTYPY odopmneHus
nseT pesynbTathl Hay4HOro oT4yeTa
nabopaTtopHbIX n/mnm YMeTb: COCTaBnATb MNflaH  Hay4yHo-
NOneBbIX UCMbITAHWUIA B | TEXHUYECKOrO OTYeTa B COOTBETCTBUU C
COOTBETCTBMM C TEXHNYECKUM 3agaHvemM
Oe’iCTBYOLWMMM (nosicCHUTENBHOM 3anNUCKON)
TEXHOMOrMYECKNMHU BrnageTtb: HaBblKOM NpeaoCTaBreHus
pernameHTamn/TpeboB | pesynbTaTtos Hay4Ho-
aHUaAMU n uccrnegoBaTtensckon paboTel B BuAe
dopmMynupyeT BbIBOAbLI | YCTHOrO goknaja
MK-4 | CnocobeH npoBoaAnTb MK-4.2 | OcywecTBnseT 3HaTb: Knaccuyeckne MeTofabl reHEeTUKN
Hay4Hble nccnegoBaHus Hay4Hble 1 yuTonornm
B 0611acTu reHeTuKN ¢ nccnegoBaHus ¢ YmMeTb: NPUMEHATb Knaccuyeckune
NpUMeHeHneM npUMeHeHnem MeTOoAbl FEHETUKN U LIUTONOM U
COBPEMEHHbIX METOO0B U Knaccunyecknx Bnagetb: ocHOBHbIMM MeTogammu cbopa,
obopynoBaHus no METOAO0B FEHEeTUKN U obpaboTkm M aHanuMs3a  Hay4YHoOW
akTyanbHOn npobneme LMTOonornm no WHopmauum
aKkTyanbHOn npobreme
MK-4.4 | MNpoBoAMT Hay4Hble 3HaTb: COBpPEMEHHble  MONEKYMnsipHO-
nccrnegoBaHns B reHeTn4yeckne MeToabl
obnacTu reHeTuku ¢ YMeThb: NPUMEHATb OCHOBHbIE
npUMeHeHnem MOIEKYnapHO-reHeTu4eckue MeToAbl
COBPEMEHHbIX nccnegosaHum
MOJEeKynsipHO- BnageTb: HaBblkaMy pelleHUs 3agad B
reHeTU4YecKnx obrnacTm TreHeTUKM U  TFeHEeTUYECKMX
MeTo40B Mo TEeXHONorun
aKkTyanbHoW npobreme
MK-4.5 | CnocobGeH 3HaThb: OCHOBHble MOEeKynsipHo-
WHTEpPNpeTUpoBaTb reHeTnyeckne metoabl
pesynbTarthl YmeTb: dopmynuposaTb 3aga4un
MOJEKynsipHO- Hay4YHOro uccrnegoBaHus
reHeTUYECKUX U Bnagetb: ocHOBHbIMM MeTogamu cbopa,
LUTOreHeTUYEeCKNX obpaboTkm u  aHanuM3a  Hay4HOW
nccrnegoBaHum u MHdOopMaLnn
CBA3bIBaTb X C
3ajavyamu
npakTn4eckom
OeaTenbHOCTH
MK-4.6 | BbinonHsieT paboTbl Mo | 3HaTb: O MNOCMEAHUX [OOCTUXKEHUSX B

reHOTUMUPOBAHWIO Y
pasnn4HbIX
opraHmM3mMmoB An4
uenen cenekumm n
MegULINHbI

obnactm  NPUMEHEeHUss  UMEeHLLNXCS
3HAHMM O TEeHOMEe YenoBeka U
HacneacTBEHHOCTU B AWMArHOCTUYECKOMN
ovomeguumHe

YMeTb: UCNOoNb30BaTb COBpEMEHHbIE




MOIEKYNAPHO-TEHETMYECKME  MeToabl
U3yYeHUs CTPYKTYPbl U PyHKUMIA reHoMa
BrnageTtb: TeOpeTUYECKUMU 3HAHUSIMU O
reHoMe YeroBeka, O AWarHOCTUYECKOM
noTeHuMane 39TUX 3HaHWW, a Takke O
MeTodax MONEeKynsipHon Guonormn u
MOJIEKYNSPHOWA TEHETUKM, C MOMOLLbIO
KOTOpPbIX 3TW 3HaHWs MoryT ObiTb

nonyyeHsl

MK-4.7 | NMnaHupyet n 3HaTb: onucaHne COCTOAHUSA YernoBeka B

NpOBOAUT Hay4yHOE HOpME U MpU NaTonormsax

nuccrnegoBaHue YMeTb: nnaHupoBaTb UCCNefoBaHue

COCTOSIHMS YernoBeka B | COCTOSIHUS YeroBeka

HOpMeE U Mpu Bnagetsb: HaBblkamu aHanusa

naTonornsax nony4eHHon nHcpopmaLum

pa3nMyHoON 3TMONOrnN

B paMKax

nccnenoBaHuin no
reHeTVKe YesioBeka,
UHTEPNPEeTUPYET UX
pesynbTaThbl

13. O6bemM nNpakTUKM B 3a4eTHbIX eauHMLax / aK. yac. — 9/324.
Pdopma NpoOMeXYTOHYHON aTTecTauumm 3a4Yem ¢ OUEHKOU.

14. TpypoeMKocTb No BuAam y4ebHown paboTbl

TpyooemMKocTb
. Mo cemecTpam
Bug yueGHo paboTi Bcero 5 &
u. 4., B dopme
nn
Bcero yacos 324 324
B TOM 4yucrie:
JlekumoHHble 3aHATUS (KOHTakTHas pabora)
MpakTuyeckme 3aHATUA (KOHTakTHasa pabora) 5 5
CamoctosaTensHasa pabota 319 319
Wroro: 324 324

15. CopepxaHue npaktuku (unu HAP)
n/n o

Pasgensl (aTanbl) npakTukm Buabl y4ebHon paboTbl
1 MogroToBUTENbHLIN NHCTpyKTax no TexHnke 6e3onacHoCTn, n3ydeHne nutepaTypHbiX

(opraHV3auUMOHHbIN) WCTOYHUKOB MO TEME IKCMEePNMEHTanbHOro NccneaoBaHus,

pedepupoBaHne Hay4yHOro MaTepuana.

2 OcHoBHoM MpoBeaeHne camocToSATENbHBIX 9KCNEePUMEHTasbHbIX NCCNeAoBaHNNA.

(3KcnepuMeHTanbHbIN)
3 3aKnounTenbHbIN O6paboTka aKkCnepuMeHTanbHbIX AaHHbIX. [ogroToBKa 1 3awmTa oTyeTa no

npakTuke

16. MNepe4yeHb y4yebHOM nuUTepaTypbl, pecypcoB ceTu «UHTepHeT», HeoOXoAMMBLIX Ans

NPOX0OXXAEHUNSA NPaKTUKU

a) OCHOBHag nuTepartypa:

Ne n/n McTOYHUK

1 WHre-BeutomoB C.I'. 'eHeTuka ¢ ocHoBamu cenekummn: y4ebHuk ansi ctya. sysos / C.I. UHre-BeutomoB. —
Cnno. : U3p-so H-I1, 2010. — 718 c.

2 KypuaHoB H.A. 'eHeTuka 4yenoseka ¢ ocHoBamu obuien reHetukn / Kypyanos H.A. — 2-e u3g. — CII6. :




CneuJlnt, 2009. — 192 c. - http://biblioclub.ru/index.php?page=book&id=105728

3 Buoxvumnss / nog pen. E. C. CesepuHa. — Mockea : [OOTAP-Megua, 2014. — 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.html| >

MawkumHa O.C. Lutonorusa : yyebHo-MeToauyveckoe nocobue ans Bysos / O.C. MawkuHa, M.B. Benoycos,

4 B.H. Monos.— BopoHex : WML BrY, 2013. — 97 c. - http://www.lib.vsu.ru/elib/texts/method/vsu/m13-
114 .pdf
5 KamkuH, AHgpewn nebosuy. duanonorna n monekynsapHas éuonorua membpaH knetok / A.l'. Kamkun, U.C.

Kucenesa .— M. : Academia, 2008 .— 584 c

6) gononHUTENbHas nNuTepartypa:

Ne n/n McTOYHMK

6 Kumynes N.®. Obwasa n monekynsapHas reHetuka / U.®. XKnmynes. — HoBocnbupck : 13a-80
CO PAH, 2007. — 480 c. - http://www.knigafund.ru/books/18890

7 AbpamoBa 3.B. lNpakTtukym no reHeTuke / 3.B. Abpamosa. — M. : ArpoHnpomusgar, 1992. — 225
C.

8 Tuxommpoa M.M. NeHeTnyeckun aHanms / M.M. Tuxomuposa. — J1. : U3a-so JIT'Y, 1990. — 180
C.

9 YeHuos HO.C. BeegeHnue B kneTo4Hyto 6uonoruio / HO.C. YeHuos. — M. : AkagemkHura, 2005. —
493 c

10 BopcaHoBa C.I'. MeguunHckas uutoreHeTtuka / C.I'. BopcaHoBa, HO.b. KOpog, B.H. YepHbiwos.
— M. : MEOIMNPAKTUKA - M, 2006. — 300 c.
MpakTukym no uutonornm u umtoreHeTuke pactennn / B.A. MNyxanbckun [n gp.]. — M. : KonocC,

11
2007. — 198 c.

12 LLenkyHoB C.H. MeHeTu4yeckasn nHxeHepus: y4ebHo-cnpaBovHoe nocobue / C.H. LLenkyHoB. —

Hosocnbupck : Cub. yHuB. nsg-so, 2008. — 514 c. - http://www.knigafund.ru/books/18433
MauwkuHa O.C. OcHoBbl BuonHxeHepumn. HYacTe 1: yuebHo-meToguyveckoe nocobue Ans By3os /
13 O.C. MawkwnHa O.C., M.B. benoycos, B.H. Nonos. - BopoHex : N3gaTtenbcknii gom BI'Y, 2015.
— 43 c. - htip://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf
MpuHUMNbI 1 MeToabl GUoXMMUK 1 MonekynapHoun 6uonorun / Yuncod K., Yonkep Ox. - N3g-Bo
14 BuHom. [lTabopatopus 3HaHuii. 2013. -848 c. -
http://e.lanbook.com/books/element.php?pll id=8704
Boposukos B.I1. Statistica: Ctatuctnyecknin aHanms n o6paboTka AaHHbIX B cpege Windows /
15 B.I. Boposwkos, W.M. Boposukos. — 2-e nsa. — M. : IHopMauUMOHHO-U3aaTenbLCKMn oM
dunuHb, 1998. — 592 c.

B) MHOPMALMOHHbBIE 3NTIEKTPOHHO-00pa3oBaTenbHble pecypchbl (0durumanbHble Pecypchl UHTEPHET)*:
Ne n/n Pecypc
OneKTpoHHbIN KaTanor HayuyHon 6ubnuotekn BopoHeKCKOro rocygapcTBeEHHOro

16 yHuBepcuteta. — URL: http // www.lib.vsu.ru/

17 MonHoTekcToBas 6a3a «YHuBepcuteTckaa bnbnmnorteka» — obpasoBaTtenbHbI pecypc.
— URL: http://www.biblioclub.ru>

18 https://www.ncbi.nlm.nih.gov

17. OO6pa3oBaTesfibHble TEeXHONOruwu, MpUMeEHsieMbleé NPU NPOBEOAEHUN TMNPaAKTUKU W
MeToauYecKMe yKasaHusa OnAa oby4varowmxcs No npoxXoX4eHUIO NPaKTUKN

HenocpeaCTBEHHO MO MECTY MNPOXOXOEHUS MPaKTUKU MNPOBOAUTCS MHCTPYKTaX MO TEXHWUKE
6esonacHocTn. lMepeyeHb paboT, BbIMNOMHAEMbIX CTYAEHTOM CaMOCTOSTENbHO, BKMYaeT paboTty c
Hay4YHON nuTepaTtypon, npuobpeTeHne HaBbIKOB 3KCMEpPUMEHTarnbHbIX MccnegoBaHun, obpaboTky u
aHanu3 Nony4YeHHbIX AaHHbIX. B nepmnoa npoxoXxaeHnsa nNpakTuku CTYAEeHTbl 00513aHbl:

- MOAYUHATLCA NpaBunam BHYTPEHHEro pacnopsaka, AeUCTBYIOWUM B AaHHOM YUYpeXaeHuu;

- cobnogaTb NpaBuna akcnnyartaunm nabopaTtopHoro o6opyaoBaHus;

- cobniogaTb NpaBuna TeXHUKM 6e30NacHOCTN N OXpaHbl TPyAa;

- nogaepxmeaTb B nabopatopum n Ha pabounx mectax Tpebyembli NOPSAOK.

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne NMPaKTUKN:

YyebHass ayauTopusa:  cneuuanu3avpoBaHHas  mebenb, ueHTpudyra, |394018, r. BopoHex, nnowaab
TepMocTat  TBepAOoTemNbHbIN C  TanmMepom, LeHTpudyra-BopTekc, |YHuBepcuteTckas, 4.1, nom. |, ayg.
crnekTpodoTOMETpP, MYMbT-BOPTEKC, pHMeTp, amnnudukaTop, BopTekc 191

nepcoHarbHbIA, 403aTOpbl, Kamepa A7 ropu3oHTarnbHOro arnekTpodgopesa,
Mellanka MarHuTHasi, MUKPOLEHTpUdYra-BOpTEKC, MOPO3UIIbHBLIN  LUKad,
LKad BbITSXHOW, TPAHCUNNIOMUHATOP



http://biblioclub.ru/index.php?page=book&id=105728
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://www.knigafund.ru/books/18890
http://www.knigafund.ru/books/18433
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf
http://e.lanbook.com/books/element.php?pl1_id=8704
https://www.ncbi.nlm.nih.gov/

YyebHasi ayauTopusa:  cneumanuanpoBaHHas Mebenb, Mopo3unbHUK, 394018, r. BopoHex, nnowaab
cnektpodoMeTp ABYNYy4EBOMW, XONOAUMbHUK, UeHTpudyra, amnnudukatop, |YHuBepcutetckas, 4.1, nom. |, aya.
BECbI, MUKPOLLEHTpUYyra-BOpTEKC, TEPMOCTaT TBEPAOTENLHbBIA C Tanmepom, |189

TepmouuKIep Anst amnangmuKaLmm HyKNeMHOBbBIX KUCIOT, MOPO3UITbHUK

19. OueHo4Hble cpeacTBa ANA NpoBeAeHUA TeKyLLen 1 NPOMEeXyTOYHOM aTTecTauum
oby4aroLwmxcs No npakTmke

Ne HanmeHoBaHue paspgena aucumnnuibl | KomneTteH M;fc".'r';la);gg&;') OueHOuYHbIe CpeacTBa
n/n (moayns) umaA(n) KOMMNeTeHuuun
1. | NogrotoBuTeNbHbLIV (OpraHN3auMOHHbIN) MK-1,MK-4 | TMK-1.1, MNK-4.7

OCHOBHOW (3KCMepUMEHTarbHbIN) MK-2.2, NMK-4.2,
2. MK-2, NK-4 | MK-4.4, NK-4.6,

MK-4.7
3. | BaknounTenbHbIN MK-3, NMK-4 | TK-3.1, MK-4.5
[MpomexyToyHas aTTectauusi OTuer
dopMa KOHTPONS — 3a4eT C OLIEHKOM

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToguM4vecKue MaTepuanbl, onpegensiowme
npoueaypbl OLLEHUBaHUA U KPUTEPUN UX OLleHUBaHUS

20.1 TeKywWwMn KOHTPOSb yCreBaeMocCTu
TeKylWnn KOHTPOSb YCNeBaeMOCTU MPOBOAMTCH Ha MpakTudeckux 3aHsatuax. Obyvarowmincs
OTYMTBLIBAETCA O XO4Ee BbINONMHEHUS WHAOMBUAYaNbHOro 3adaHusa pykoBoauTento npaktuku. o
pesynbTaTtam 3aHATUS BbICTaBnsieTcsa oueHka ("3a4teHo" / "He 3a4TeHo").
Kputepum oueHku:
— aKTMBHOCTb Y CaMOCTOATENBbHOCTb MPY BbINOSTHEHUN UHOMBUAYANBHOIO 3a4aHus;
— ochopmreHne pesynbTaToB B COOTBETCTBUN C METOANYECKNMU PEKOMEHOALMSAMY,
— YMeHue aHanusuMpoBaTtb, o060Cy)XaaTb MoSflydYeHHble pe3ynbTatbl U CaMOCTOSTENbHO
dopMynmpoBaTh BbIBOAbI.

Pabota cuuTaeTcss BbIMNOMHEHHOW W 3a4TEHHOW, €Cnu CTYAEHT npeacTaBus
0POPMIEHHBIN OTYET B YCTAHOBNEHHbIE CPOKN.

20.2 NpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaumsi No NPaKTUKE OCYLLECTBIAETCS C MOMOLLbIO CNEeAYLWNX OLEHOYHbIX
CpeacTB: OTYET, TECT.

OT4eT nNO nMpakTUke [OOSPKEeH BKNOYATb TUTYMbHBIA JIUCT, OMNMCaHWe TEeOopeTUYECKUX U
NPaKkTUYEeCKUX acrnekToB BbIMNOMHEHHOW pPaboTbl, 3aKMYeHMe, CMMCOK UCMONb30BaHHbLIX MCTOYHUKOB,
npunoxexusa (npu HeobxoammocTn). OCHOBHASA YacTb OTYETa COAEPXUT crnegylolmne CocTaBnsoLne:
06paboTaHHbI M CUCTEMATU3NPOBAHHBLIA MaTepuan no TemMaTUKe NPaKkTUKK, 3KCNEPUMEHTarbHYIO
YacTb, BKMNIOYAIOLLYIO METOAbl NPOBEOEHUS UCCNEeAoBaHUsS N cTaTUCTUYEeCKon obpaboTkn, obcyxaeHne
MONMyYeHHbIX pe3ynbTatoB. B 3aknioveHnn p[enawTcss BbiBOAbI, COOTBETCTBEHHO MOCTABMEHHbLIM
3agadam. B npunoxeHnsix npMBoaaTCst CXxembl, PUCYHKN, rpaddukn, anarpaMmmbl U T.M. UANKOCTPUpYOLWne
N JOMOMHSAOLLINE TEKCTOBLIN MaTepuan otyeta. OT4YeT No4NUCLIBAETCA PyKOBOAMTENEM.

OnuncaHne TexHonormm nposeneHnda

PesynbTaTbl MNpOXOXAeHUs MNpakTUKM AoknageiBaloTca  obyvawwmmcs B BuMAE  YCTHOro
coobLeHnst ¢ AeMOHCTpaunen npeseHTaunm Ha 3acegaHmmn kadpeapsbl (3aknoynTenbHOW KOHEPEHLMN).
Mo pesynbTaTtam [oknaja C Y4eTOM XapakKTepUCTMKM PYKOBOOUTENS U KayecTBa, NpeacTaBneHHbIX
OTYETHbIX MaTepuanos, oby4yaroLEeMycs BbICTaBNSETCH 3a4€T C OLEHKOW.

Mpv oLEeHNBaHMM NCMOSb3YTCS KONMYECTBEHHbIE LLKabl OLEHOK.
KpuTepun oueHmBaHus:
1) cuctemaTumyeckoe NoceLeHne 1 aHanna MeponpusTUiA, NPOBOAUMBIX B paMKax NPaKTUKK;
2) cnocoBHOCTb OCYLLECTBNATL NOABGOP aAekBaTHOrO MeToda A PELUEeHNs NMOCTaBIeHHbIX B Xo4e
NpakTUKL 3aaavd;



3) apekBaTHoe hopMynupoBaHWe Lienu 1 3agad UccneaoBaHus;

4) YMEeHUE BblOEeNATb U d)OpMyJ'II/IpOBaTb uenn n 3agayun I'IpO(*)eCCVIOHaJ'IbHOVI OeATEeNIbHOCTU B UX

B3anMOCBA3N,

5) cnocobHOCTb  MPOBOAUTL  KAYECTBEHHbIN, KONMWYECTBEHHbIA FEHETUYECKUA aHanu3 B
Buonornyecknx npobax ¢ UCnosib30BaHNEM MONEKYNSPHO-TEHETUYECKMX U LIUTONOIMMYECKNX METOOB;

6) nonHoTa oxBaTa Heo6xoaNUMON NUTepaTyphbl;
7) cnocoBbHoCTb paboTaTb C TEXHNYECKON OOKYMEHTALMEN.

,D,J'IFI oueHnBaHNA pe3ynbTaToB O6y‘-IeHI/IFI Ha 3a4eTe C OLEHKOM ncnonb3yeTcAd 4-6annbHas wana:

«OTJINHHO», «XOPOLWO», «yaoBNETBOPUTESNIbHO», «KHEYyOOBJI1IETBOPUTEITBHO».

CooTHoLLEHME nokas3aTenen, Kputepues U WKalbl OUEeHUBaHNA pe3ynbTaToB 06yquvm.

KpuTepun oLeHnBaHUSA KOMMNETEHL M

LLikana ouyeHok

OTtyeTHble MaTepuanbl OTpaxalwT agekBaTHoe OopMynuMpoBaHMe Uenu n 3agad
uccnegoBaHusl, BblOpaHHbIN MeTon obecneumn pelleHne MnoCTaBMNEHHbIX B Xode
NPakTUKM 3agady no npuobpeTeHMto oMnbiTa CaMOCTOSTENbHOrO MNMaHUPOBaHUA U
opraHunsaumm HAP, BeinonHeHns HNP, bopmmpoBaHunio ymeHuii B 06nactn nosHaHus
Hay4YHOM nNpobnembl, OCBOEHUS TEHETUYECKUX U LUTONMOMMYECKMX  METOAOB
nccnegoBaHus, opopmeHnst otyeTa no utoram HAP.

OTnunyHo

OTtyeTHble MaTtepuanbl OTpaxarT, agekBaTHoe OPMYyNMpoOBaHWE Uenu K 3agad
nccnegoBaHus, BblIbop HeobxoouMmMoro MeToda AN pPeLleHUsl MOCTaBIIEHHbIX B XO4e
NpakTUKM 3agad no npuobpeTeHMto oMnbiTa CaMOCTOSITENIbHOIO MMTAaHNUPOBaHUSA U
opraumsaumm HWP, BbinonHeHusa HWP, oCBOEHUA FeHeTUYeCcKMX M LIUTONOrMYecKmx
MeTofoB uccnegosaHusa. Obyvatowmnca Bnageet NOHATUNHBIM annapaToMm, cnocobeH
K opMMpoBaHWIO yMEHW B 0BNactM MO3HaHMA Hay4yHOW npobGrembl, gonyckaeT
owmnbkn npu ocpopmneHnn otyeta no utoram HAP.

XopoLwo

B npenctaBneHHbIX OTYETHbIX Martepuanax BbISBMEHO HECOOTBETCTBUE BbiIGpAHHOIro
MeToda uenn 1 3agadvam uccnegoBaHus. NMpy NPoXoXOeHUW NpakTUKUM He 6blnn
BbINOJIHEHbI BCE MOCTaBMEHHbIE Nepe NPaKTUKaHTOM 3a4a4um Nno NpuodpeTeHunto onbitTa
CaMOCTOATENbHOrO  nnaHupoBaHna W opraHusaumm HWP, BbinonHeHns HUP,
OPMUPOBAHMNID YMeHMA B o0OnacTu NOo3HaHUA Hay4HOW MpoGnemMbl, OCBOEHUS
reHeTUYEeCKNX U LUTOSNOMMYECKNX UCCredoBaHusl, OTYETHble MaTepuanbl UMEerT psa
Hego4yeToB No 00bemMy, HeobxooMMbIM 3MEMEHTaM U KayecTBY NpeacTaBlEeHHOro
MaTtepuana.

YOoBneTBOpUTENbLHO

B npeacTaBneHHbIX OTYETHLIX MaTepuanax OTCyTCTBYIOT HeObGXoauMble 31EMEHTbI: He
cchopMynupoBaHbl Lefb U 3agadn  paboTbl, He npuMBeAeHbl WM OWKNBOYHBI
npeanoXeHHble MeTogbl U T.4.

HeynosneTsoputenbHO

O6y4yeHne nuy, ¢ orpaHUYEHHbIMU BO3MOXHOCTSMWU 300POBbSl OCYLLECTBIISETCHA C Yy4EeTOM MX
NHANBMAYaANbHbIX NCUXO(U3NYECKMX OCODEHHOCTEN M B COOTBETCTBUUN C MHAMBUAYAINbHOW NpOrpaMmMon
peabunutaumn. Ona nuy € HapyweHuem cryxa npu HeobxoguMoCTU [OnycKaeTcd MpUCyTCTBUE
acCUCTEHTa, a Takke CypaonepeBogynkoB 1 TudriocypaonepeBogynkoB. MNMpomexyToyHaa aTrectaums
AN NUL C HapyLeHUsiMK Criyxa NpOBOAMTCS B MUCbMEHHOW hopme, Npu 3TOM MUCMOMb3yTcs obuime
KpuTepun oueHuBaHus. [Ona nuy ¢ HapyweHneM 3peHus OOnyckaeTcs ayaumarnbHO NpefocTaBfieHune
WHopMaumn (Hanpumep, ¢ UCMOb30BaHNEM NPOrPaMM-CUHTE3ATOPOB peyn), a Takke UCMNOoNb3oBaHMe
3BYKO3anucbIBaloLWMX YCTPOUCTB (OUKTOOHOB U T.4.). [pn HeobxoanumocTn gonyckaeTcs NpucyTCcTBue
accucteHTa. [pomexyTodHas atTectaumsa Ans nuy, C HapylweHUSMU ONOpHO-ABUraTenbHOro annapara
NpoBOANTCA Ha OBLLMX OCHOBaHMSX, NpY HEOBXOANMMOCTM Npoueaypa oT4eTa MOXeET BbITh peann3oBaHa

ONCTAHLUNOHHO.

MepeyeHb 3agaHun Ans npoBepku chopMUPOBAHHOCTU KOMMETEHLIUM
1. B akcnepumeHTe 6bIf10 NOKa3aHOo NOBbILLEHME aKTUBHOCTW BeTa-ranakro3maasbl Nocne BHECEHNS
NaKTo3bl B KyNbTypanbHyto cpeqy ¢ E. coli. Kakon y4acTok nakTo3HOro onepoHa CTaHOBUTCS

pa3bnokMpoBaHHbIM OT penpeccopa B 3TUX YCOBUAX?
a) Onepatop
6) CTpyKTYpHbIN reH
B) PerynsTopHbii reH
r) lNpavvep



2. Kakor n3 cnocoboB cekBeHMpoBaHWs NO3BOMSET NonyyYaTtb pugbl gnvHon go 700 n.H.
a) CekBeHMpoOBaHME HOBOrO MOKOSIEHUA C UCNonb3oBaHMeM nnaTtdgopmel lllumina
6) CekBeHMpoBaHMEe HOBOrO MOKOSIEHUSI C UCNONb30BaHUeM nnatdgopmsbl lon Torrent
B) CekBeHupoBaHue no CeHrepy
r) CekseHunpoBaHue no Makcamy-I'mnbepty
3. HapylieHue yncna Xxpomocom gMarHocTmpyeTcs MeToA0M
a) UMTOreHeTMYEeCKUM
0) 6GnM3HeuoBbLIM
B) Makpobuonornyeckmm
r) reHeanorn4ecknm
4. Ina namepeHns MembpaHHOro noTeHunana MMTOXOHOPUIN He0BX0OMMO MCMONb30BaTh CreAyHLLUNA
KpacuTtensb:
a) CadpaHuH O
6) Kymacui cuHnin
B) BpomdeHonoBbIn CUHUI
r) BeHranbHbIN PO30BbIV
5. SNP-TunuposaHne — aTo aHanus
a) adpdUHHOCTH
0) oaHOHYKNEOTUAHBLIX NONMMOP(U3MOB
B) aKkcnpeccuu Genka
r) TUTpa UMMyHorno6ynuHoB knacca A
6. Kakon metoq no3sondeT nNonyyntb npenapaTt MUTOXOHAPWUA U3 KNETOK NeYeHn?
a) cnekTpodOTOMETPUS
6) anekTtpodopes
B) UeHTpudyrmposaHue
r) G6noTTUHr
7. Kak Ha3blBaeTCa MeToq CeKBEHMPOBaHUSA MPO KOTOPOM NPOUCXOAUT NpeaBapuTensHon apobnexHne
OHK?
a) MwuHuraH-cekBeHMpoBaHue
0) LWoTtraH-cekBeHMpoBaHue
B) CekBeHunpoBaHue ["aycc-nyLkomn
r) CekBeHupoBaHune-asTOMaT
8. Kakom 13 nepeyncrieHHbIX MeTOA0B HE OTHOCUTCS K KNacCUYeCKMM MeTo4amM reHeTUKnN?
a) [eHeanormyeckun metog
0) bnusHeuoBLIN MeTOA
B) [NonynsunmoHHO-CTaTUCTUYECKUA METOA
r) Bbicokonpon3BoanTENbHOE reHOTUNMPOBaHME
9. Bo3HMKHOBEHME FEHOMUKIN Kak Hay4YHOW AVUCLMNITMHBI CTano BO3MOXHbIM NOCHe:
a) yctaHoBneHusa cTpyktypbl AHK;
6) cosgaHus KOHUENUMK reHa;
B) AnddepeHLmaLmmn perynaTopHbIX U CTPYKTYPHbIX Y4aCTKOB reHa;
r) MNOMHOro CEKBEHMPOBaHWS reHOMa y psiga OpraHM3moB
10. Ckonbko reHoTMNoB 06pasyeTcs Npu CKpeLLmMBaHUN AUreTepo3nroT?
a) 9
6) 27
B) 4
ry 8
11. KTo HE porkeH ykasblBaTbCA Ha TUTYSIbHOM fIUCTE OTYeTa MO nNpakTuke?
a) HayuyHbI pykoBoauTEnb
6) CtymeHT
B) PekTtop BY3a
r) 3aeepyowmn kadegpon
12. Kakas aHOOHyKneasa Ucnonb3yeTcs Ans pegakTMpoBaHus reHoma?
a) Casl9
6) Cas30
B) Cas9
r) Casl



13. OunarHocTtuka SARS-Covid-19 ocyLlecTBNseTCs ¢ NOMOLLbIO CneayoLero MosneKkynsipHo-
reHeTU4eCcKoro meToaa
a) CekBeHupoBaHue
6) OHK-OHK rubpmnansauus
B) MNupP-narPe®
r) TP B peansHOM BpemeHu
14. Y poauntenen, kotopble OOMbHbI remornobuHonatMen (TMN  HacnegoBaHUs  ayTOCOMHO-
AOMWHAHTHbIN), poaunack 340poBas AeBOYKa.
KakoBbl reHOTuNbI poautenemn?
a) Matb reTepo3urotTHa no reHy remornobuHonaTuu, y otua aToT reH OTCyTCTBYeT
6) Orteu reTepo3nroTeH No reHy remornobuHonaTnm, y Matepu 3ToT reH OTCYTCTBYET
B) O6a poauTens retepo3uroTHbl MO reHy remornobuHonaTum
r) O6a poguTens roMmo3uroTHbl Mo reHy remornoéuHonaTum
15. BoccTaHoBMTE nocnegoBaTernibHOCTb 3TanoB Npu onpeaeneHnn YpoBHS SKCNpeccun reHoB?
1) MMpoeeaeHue MNMLP B peansHOM BpeMeHu
2) Bblpenenve PHK
3) [lNpoBegeHne obpaTHOM TPaAHCKPMNLMK
a) 1,2,3
6) 1,3,2
B) 3,2,1
NN 2,31
16. JlabGopaHT-uccnegoBaTesnb NOArOTOBUIT PEaKLMOHHYH CMECh A5 NONMMEPa3HOM LIeNHOM peakumnm
(MUP), nobasun B Npobupky crnegyome KOMMOHEHTbI:
» [IByxkpaTHbIn 6ydep ana MUP (c Mg2+)
* HK-maTpuua
* Mpamon npanmep
3atem nabopaHT OTBMEKCA Ha CMC-coobLLeHMe, a Korga BePHYSCS K NPOTOKONY, 3agymarncs, Kakux
KOMMOHEHTOB He XBaTaeT B peakunoHHon cmecun. Onpegennte, Kakme KOMMOHEHTbI HY)KHO A06aBuTb B
peakUNOHHY CMeCb
1 Ae30oKcuryaHosnHTpudgocdaTt
2 PHK-maTpuua
3 PHK-3aBucumasg OHK-nonnmepasa
4 pesokcutTummanHTpudocdat
5 pesokcmageHo3nHTpudochaTt
6 aesokcnunTManHTpudocdaTt
7 OHK-3aBucnmas PHK-nonmvepasa
8 OHK-3aBucnumas OHK-nonuvepasa
9 obpaTHbIN Npanmep
10 gesokcuypuanHTpudocoat
a)1,4,5,7
6)2,5,7,10
B)1,4,5,6,8
Nn1,3,6,9 10
17. Boibepute KOppEKTHbIE CY>KAEHUSA O NonMMepasHow LenHon peakuun OHK:
1) yBenuyeHue KoHUeHTpauun noHos Mg2+ npmBoauT K CHUXeHuo cneumduyHocTtm MNLP
2) OHK-nonumepasa moxeT ncnonb3oBaTtb ATP B kadecTBe cybcTpaTa npu CUHTE3e JoYepHENn
uenwu
3) ansa ysenuyenus cneumdudHoctm MNUP B npobupkn nHoraa go6aenaioT MUHepanbHoe Macro
4) nposegeHune 6onee 50 uuknos MNMLP HEBO3MOXHO, TaK kak CHkaeTca npoueccmBHocTb [HK-
nonumepasbl U/nnun 3akanymsatotTca cybetpaTsl AHK-nonnmepassbl
5) OHK-nonumepasa gobaBnsieT HyKNeoTuabl K 5’-KOHLY NpsiMOro npanvepa
6) yKOpOYeHMe npanmepa NPMBOAUT K CHDKEHUIO TEMNEpaTypbl OTXUra
7) crtangaptHasa Tag-nonvmepasa adEeKTUBHO aMnnmduumnpyeT NpoTsKeHHbIX pparmeHTbl [JHK
AnuHon 6onee 10 TbiCAY Nap HyKNeoTnaoB
8) yBenunyeHue ANuHbI NpariMepa NPUBOAUT K MOBbLILWEHUIO cneuuduyHocTy MNMLUP
9) oTCyTCTBUE CrapuBaHUs Ha 5’-KOHLE Npaimepa He NPUBOAUT K 3HAYNTESNTbHOMY
CHKEHUIO YPOBHSA HapaboTkn npoaykrta MNP
a)1,2,57,9



6)1,3,7,8
B)1,4,6,8,9
rN2 35,89
18. MeTop, KITOHMPOBAHUSA COMATUYECKUX KNETOK NO3BOSISIET:
a) Mcnonb3oBaTb MaTeMaTMYecKoe BbipaXkeHne 3akoHa Xapan—BanHbepra;
6) Bbigenatb pparmeHTbl [HK 1 ycTaHaBnmBaTh B HUX NOCNeAOBaTENbHOCTb HYKNEOTMAOB;
B) nosiydaTb NOTOMCTBO OAHOWN KNETKM;
r) otbupaTtb KNETKU C 3ag4aHHbIMN CBONCTBaMM;
A) rmbpnaunanpoBaTb COMaATUYECKNE KIETKN.
19. 35% reHoB YenoBeka MOryT UMTaTbCs U3 pasHbIX paMoK cunThbiBaHus, a 40% PHK noasepraeTtcs
anbTepHaTUBHOMY CMauCUHry, BCNeaCTBME 3TOro OQUH reH MOXeT KoaupoBaTb:
a) cemencteo u-PHK;
6) B nbom cnyyae Tonbko ogHy u-PHK;
B) nonunenTua-nNpeaLlecTBEHHMK, paspe3aemblii nentnaasaMmm Ha yHKUMOHanbHble 6enku;
r) Heckonbko BuaoB PHK — manble sgepHble, nHTepdepupyowmne, MHPOPMaLMOHHLIE.
CutyaumoHHble 3aaaHus
1. B pesynbTarte npoBeaeHus reHotunuposanus MNUP-MNOP® ananusa 6bina nonyyeHa cnegyowlas
anekTpodoperpaMmma. Ykaxute B kakux npobax naumeHT reTepo3orntoTeH No uccnegyeMomy reHy

2. Bbl roToBUTE arapo3Hblil refb 45 anekTpodopesa ¢ Lenblo OUeHKN kadecTa BblgeneHHon [JHK
yenogeka. Y Bac ecTb 50x TAE 6ydep. Ckonbko atoro 6ydepa HyxHO 4OGaBUTL B refb, 06bem
KoToporo 49 mn?

3. PaccuuTtanite, ckonbko araposbl TpebyeTtca B3ATb Ans npurotosnexHnst 3% araposHoro rens oobemom
60 mn? OTBET yKaXnTe B MUIUrpammMmax

4. ViccnepoBaternb B KadecTBe oMnoreHeTUYEeCKoro Mapkepa ansa Knaccmukauum pacteHumm
ncnonb3oBas BHYTPEHHWE TpaHckpubupyemble cnencepsl (ITS), a He MUTOXOHOPUANbHBIE U
xnoponnacTtHble Mapkepbl. Kakumu npenmylectsamm obnagatot ITS no cpaBHeHMIO ¢ Apyrnmm
Mapkepamu?

5. B xoge npoeeaeHus MNLP B koHTporibHOM 0bpa3sue TapreTHoro reHa Ct paBeH 33,1, a B ONbITHOM
23,1. MNpwu atom Ct pedhepeHCHOro reHa B KOHTpPorbHOM o6pa3ue 28,1, a B onbITHOM obpasue 25,8.
Paccuntainte oTHOCUTENbHbBIE YPOBHM 3KCNPECCUN TapreTHOro reHa B OnbITe U KOHTPOre.

6. B xoge npoeeneHus MNLP B koHTponbHOM obpa3ue TapreTHoro reHa Ct paBeH 32,1, a B OMbITHOM
21,1. Mpun atom Ct pedhepeHCHOro reHa B KOHTpPorbHOM obpasue 29,2, a B onbITHOM 0bpasue 27,7.
PaccunTtaiite BO CKOMbKO pa3 YpOBEHb 3KCMPECCUN TapreTHOro reHa B onbITHOM obpasue 6onbLue (Mnu
MEHbLLE) YPOBHA 3KCMPECCUN 3TOrO reHa B KOHTPONbHOM obpasLe.

7. C noOMOLLBIO KAaKOro MeToga MOXHO YBENUYMTbL YNCTOTY BblgeneHHoro npenaparta OHK.

8. Kaknx oHnamH-MHCTPYMEHT MOXHO MOMb30BaTbCA ANSA BblpaBHUBAHUSA HYKNEOTUOHbIX
nocnegoBaTeribHOCTEN ANMMHON 00 4 T.M.H.

9. Bbl paboTaeTe ¢ TkaHblo, KOTOpas COAEPXKUT KpynHble MUTOXOHAPUK. Bawa 3agaya Bbigenutb
LeNOCTHbIE MUTOXOHAPUM U3 TKaHW. Kakon MeToq romoreHn3awmm Bbl Belbepute?

10. O yeM MOXeT CBMAETENLCTBOBATL HANU4Me AByX 1 6onee NMKOB NpU aHanNn3e KpUBbIX NiaBneHns
MUP npoaykra?

11. Mo4emy Henb3a NpumeHsTb 06bekTMB 100X 6e3 ummepcum

12. Mocne BbiaeneHns OHK cooTHoweHne 260/280 66110 MmeHbLie 1.8. YTO Bbl MOXETE NpeanpuHATb
4yTO6bI YNy4wnTb kKavectso AHK.

13. lMpu aHanu3e kpuBbix Nnasnexus MNMLUP npogykToB 66151 06HapyxeH oanH nuk. MNpu aToM aHanus
anekTpodoperpammel MNLP npoaykta nokasan Hanuvyue AByX NOMOCOK, TO eCTb ABYX NPOoAyKTOB. [Mpu
KakoOM yCrnoBuUM BO3MOXHA Takasi cutyaumsa?



14. NiccneposaTtenb Ans ObIcTpon naeHTudmkaumm BMgoB Krnonoe poga Eurygaster pewwnn nposectu
MUP ¢ TagMan 3oHgamu. Kakum napameTpam OOSMKHbI yOOBNETBOPATL NoAoOpaHHbIe npanmepsl 1
noTeHumanbHble 30HAbI?

15. Cgenanite 3aknoyeHne 0 BO3MOXHOM KapuoTune MHAMBMAyyma, MMELoLLEero cnegyrowme
0COBEHHOCTM: EHOTUN MYXKCKORN, NOSIOBON XpOMaTUH OTCYTCTBYET
16. Y xeHwwmHbl ¢ cnHapomoM LeplieBckoro-TepHepa 4acTb COMaTUYECKMX KNETOK COAEPXKUT
HOpMarnbHOEe KONMYeCTBO XPOMOCOM. Hanmwmnte KapmoTun KeHLMHbI.
17. Onpegenute B Kakon u3a nBypro6 n3Ha4vanbHoe konuyecteo [HK Bbiwe?

~

Amplification

RFU (103)

Cycles [ Log Scale
18. Npun obbekTnBe 40X 1 okynsipe 7x onpeaenunu, 4To 5 geneHnn obbekT-MMKpOMEeTpa CoBnaaaroT ¢
13 geneHuammn okynap-mukpomeTpa. OnpegenuTe LeHy OAHOro AeneHns OKynsip-MUKpoMeTpa.
19. TpebyeTcs n3yuMTb HOpManNU3oBaHHYHKO 3kcripeccuto reHos Acadvl, Acadm n Acadl y KOHTPONbHOWM
rpynnbl Mbiwen (N=8), rpynnbl Mbllen, NofydaBwmnx npenapat A (n=8), rpynnbl MbILLEN, NONy4aBLINX
npenapat B (n=8). Kakoe MMHMManbLHoe Konn4yecTBo CTPMNOB NoHagobutca ans noctaHosku MNUP, npu
YCINOBWM, YTO BCE M3MEPEHUS ANS KaXA0N MbILLN NPEACTOUT NOCTaBUTb B 3 TEXHNUYECKMX NOBTOPHOCTAX
(nocTaHoBKa HeraTMBHbIX KOHTPOSEN HE YYUTLIBAETCS).
20. B TexHnyeckom 3agaHve ykasaHo, YTO 3a OTHETHbIV Nepuog AOSMKHO BbITb ONy6nnMKoBaHO 2 cTaTbn
13 nepeyvHs SCOPUS, 2 ctaTtbn ns nepeyHs PUHLL, nonydeHn 1 PUL.
CooTBeTCTBYET N NokasaTtenu oT4eTa TEXHNYECKOMY 3a4aHuNI0?
Ha ocHoBaHWM BLINONTHEHHOW PaboThl ObINIM ONYONMKOBaHLI criegyrowme nyonukauum B
MEeXOYHapOAHbIX XXypHanax, uMtupyembix B 6asax gaHHbix Scopus n Web of science.
1. B-Guanidinopropionic Acid Stimulates Brain Mitochondria Biogenesis and Alters Cognitive Behavior in
Nondiseased Mid-Age Mice / A.B. Ivanon [et al.] // J Exp Neurosci. — 2018. — Vol. 12. — P.
1179069518766524. doi: 10.1177/1179069518766524. (MmnakT-daktop — 1,25)
2. lvanon A.B. Nrf2/ARE Pathway as a Therapeutic Target for the Treatment of Parkinson Diseases /
A.B. lvanon P.P. Petrov // Neurochem Res. — 2018. [Epub ahead of print]. doi: 10.1007/s11064-018-
02711-2. (MmnakT-chakTop — 2,772).
21. Bawa 3agaya gocrtaesuTb BHYTpb 6akTepum Hanpasnsawowyto PHK n 6enok Cas9. Kakum obpasom
MOXHO JOCTaBUTb 3TU ABA KOMMNOHEHTA BHYTPb KUBOW KINETKW.
22. B Hauyane ycTHOro Aoknaga npo3Byyanu Lenu u 3agayu, B KOHUE BbIBOAbI. YKaXuTe, Kakon n3
BbIBOAOB CHOPMYIMPOBaAH HENPaBUIIbHO 1 NOYEMY?

Llenu 1 3apgauu

Uen paboTel - BeiREnese

1. WSy\uTh X3PaKTEp BOPACTHBIX WIMEHEHWA MUTOXOHOPUANBHOMD BHOTEHEIa W (PHIMONOTHECHHX
MAPAMETPOB MbILLER

2. VCTaHoSMTL  OKMCIMTENLHO-BOCCTAHOBMTENGHLIE CHOMCTEA  METMNEHOBOMO  CHHEND  Kax

ans

3. Wsy uTh BvsHwe
Gore

NENENH, B TAIOKE (UaKONOTMEcKIeE
TTVMMIMpoBaTE MeTon NUP
MTLIHK Ml

IMETDbI 15-MECRHHBL MblLIER
HHELX (PATMENTOR [NA JETEKLMH OKHCIMTENLHED NOBPEXEHMA

BbiBob!

1. Bumeneno, wTo y 15 Mbiwei o cT cHiKaeTeR KoMMueCTE0
MUTOXOHAPHA B MO3Te 3a cveT yrHeTerma dynkumn NIT2/ARE-CHIHanbHOM MyTw, NTO CONPOBOXAGETCA
@ it cune b, noseseHIts
2. uto i carih B M03ra MBI NPHHHMEET
aneipokt ¢ | kommnexca 3TL| i oCylECTENAET WyKTUPOBAKWS POTEHOHOBOT® BNOKA | KoMNNEKEa
3. Moxasaro, 4o ysenuuenwe npoayryan H202 & MOIe Msilei MOXET BH35IEATE KOMNEHCATOPHbI
PEAKUAN B OPTGHHSME 28 CHET OKMENEHHA HErATUBHLIX PETYNATOPOR NIT2. 3TO NPHEOAHT K WHAYKLM N2
perynupyemoii it
4. BuIABNEHO, UTO MHLEKLIAH B-TVE BOii KHCTIOTE 33 CHET CHAEHUA YPOBHA KpeaTUha &
MO3re MOTYT MPHEOAWTS K WHAYKLY BAHHOM IDOTEUHKNNAZK, [laHHLIN hepMeHT no PGC-
1a-HesaguCumomy MyTH, 3a cuer moxeT Nif2, wro nprmoanr K
Guoreneza u aut i 3auTLl 8 moare 16-

Buoreresa

MECAHEIX MbILLEIT

5. Mayueno enuanie ama i W Guorenes B Moare u newenn, a
15 MbiLUE

6. Ycrauomnewo, uTo AnA gerexyun nospexgermi MIAHK c nomowsio NMUP Anuksbx (pamvestos

23. MNpeacraBbTe CUTYaUMIO, YTO BaM HEO6XOOUMO U3Yy4nTb BAUsIHUE NPOBMOTUKOB Npu
aHTMOMOTMKOTEPaNUN HA MUKPOBMOM KuLLeYHMKa ¢ nomolubto MNLP B peanbHOM BpeMeHu. B kayecTtse



MOZENbHOro o6bekTa BbICTynatT abopaTopHbie Mbiwn ninHMKM C57BL/6. ChopmynupyiTte Lenb n He
MeHee Tpex 3agad, KoTopble Mor 6bl NocTaBuTb cebe nccnegoBartenb B AaHHOM 3KCMEPUMEHTE.

24. MpoeepeHue MNLP B peansHOM BpeMeHM nokasano, Yto 3HadeHue Cq gns reHa Acoxl B KOHTpore
cocTtasnsano 25,21, B onbITHOM rpynne coctasnsno 34,67. 3HavyeHne Cq anda reHa Gapdh B KoHTporne
coctaensano 20,81, B onbITHOM rpynne coctaensano 22,34. kcnpeccnsa reHa AcCox1 B ONbITHOW rpynne
yBENUYMBAETCH UM CHKAETCA MO CPABHEHUIO C KOHTpoNnem?

25. bbinu cpopmynunpoBaHbl cnegyowime Lenu u 3agadun. Kakasa ns sagad cpopmynuposaHa
HEKOPPEKTHO

Llenbto gaHHOro nccnegoBaHus SBRANIOCh U3yYeHNe HeMpPONPOTEKTOPHOIO AeNCTBUS TUA3NHOBbBIX
Kpacutenen Takux kak MC n A3B npu yucnnatmH-uHayLMpoBaHHOW HEMPOTOKCUYHOCTU, a TakKe
B3aMMOCBSA3b NPOLLECCOB HerpoAereHepaumm ¢ MU3MeHeHneM coctaBa MUKPOBUOTbI KMLLEYHMKA.

[nsa peanusauuu gaHHOM Leny Hamu BbinNn NOCTaBneHbl cneayroLne 3agadn:

1. OueHnuTtb BnusHne MC n A3B Ha NnpoCTpaHCTBEHHY NamMsTb («BogHbii nabmpuHT Moppucar), a
TaKkke YypoBeHb 0eNPecCUBHOCTU/TPEBOXHOCTU Mblwen («OTKpbITOE nomnex») Npu uucnnaTuH-
NHOYLUMPOBAHHbIX KOTHUTUBHbIX HAPYLLUEHUSX.

2. Boigenute MTAHK ¢ nomoLbio KoMMepyeckmx HabopoB, MPOBECTU ANEKTPOdOpE3 BblAENEHHOMN
mTOHK B 2% araposHom rene n TAE-6ydepe.
3. BbIsSiBUTb YpOBEHb 9KCNPECCUM FreHOB aHTUOKCUAAHTHOW CUCTEMbI Y FEHOB OTBETCTBEHHbIX 3a

dopmmpoBaHne JONrOBPEMEHHON NamMATK ¢ nomoLlbio metoga MNUP B peanbHOM BpeMeHM B KOPTEKCE U
rMnnokamme rofloBHOro mMosra.

4, YCTaHOBUTbL B3aMMOCBSA3b MEXAy N3MEHEHMAMM B COCTaBE KULLIEYHOro MMKpobroma npu
HEeNPOTOKCUYHOCTU, BbI3BAHHOM LIUCNNATUHOM.

26. MNMpoBeasa nutepaTypHbIA MOUCK, Bbl MOHAMNMW, YTO ANst ONTUMAanbHOro paccemBaHus 6akTepumn Bam
noHagobuTcst BHECTU B cpefy pacTBop rugpoopTtodocdata kanus. Onpegenute, CKOMbKO rpaMmM Cyxoro
rmgpoopTtodocdarta Kanusa HyxHo gobasutb K 127 r BogHoro pactesopa conv 12% KoHueHTpauuu ons
ee yBenunyeHusa ao 44%. MNpu npoBegeHnn pacyeToB NOSyYEHHbIE 3HAYEHUST OKPYrNATb 4O BTOPOro
3Haka nocne 3ansaton. OTBeT OKpyrnuTe, UCNONb3ysa CTaH4apPTHbIE NpaBuna OKpYrieHus, U BBeAUTe Kak
uernoe 41cno.

27. Bol Bbigensete PHK ¢ uenbto guarHoctuku Bo3byantensa (PHK-Bupyc) metogom TagMan TMUP.
MpuHUunmManeHo nNu Hannyne npumecn OHK B BbigeneHHom obpasue? MNovemy?

28. NmeeT nn cmbicn nocne npoeegenus MNLUP B peansHom BpemeHu ¢ TagMan 3oHA4aMu nsi OLEeHKK
3KCMpeccun reHa NpoBOAUTbL aHanmn3 KpMBbIX NNaBneHnsa amnnmkoHa? MNovemy?

29. bbin paspaboTaH npoTokon Ansi noctaHoBku MNLP B peanbHOM BpeMeHu. YkaxuTe, Kakas owmnbka
Oblna gonyLlieHa 1 Ha Kakom aTane.
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30. Bawa 3agava paspaboTaTb METOL MacCOBOIO CKPUHWHIA NHOAEN Ha reHHyo myTaumio. Kak Bbl
cunTaeTe, Kakom MeTo ANs 3TOro HaMmeHee TpygosatparteH? Nodyemy?

31. NMpu npoBegeHUn cekBeHNpoBaHUSA amnnnkoHa nocne MNUP (amnavkoH ouunwieH OT npanmepos)
meTogom CaHrepa Obina nonyyeHa xpomaTorpaMmma B KOTOPOW B KaXKaomn no3uumm asa nuka. O 4ém aTo
MOXET roBOpPUTL?

32. lNepepn uccregoBaTtenem CToOMT 3afaya onpefenntb pasmepsl parmeHToB HK nocne nposeneHns
PECTPUKLMOHHOIO aHanmaa nyTem renb-anekrpodopesa. Kakyto KOHLEHTpauuio arapo3Horo rend - 2%
unun 3% nyyie emy NCNONb30BaTh A5 PELLEHNA JaHHOW 3ag4aun u novyemy? Kakme KOMNOHEHTbI 1 B
Kakom Konuyectse Heobxoammo B3ATb Ans HaBeaeHusa 30 mn atoro rensa? MNoyemy npu paboTe ¢
OpoMuncTbIM aTuguem TpedyeT 0cobon OCTOPOXKHOCTM U COBNIOAEHMS MOBbILLEHHbLIX Mep 6e3onacHoCTM?
C nomoLpbto Kakoro npubopa NpoBoaAT BU3yanuaawmio pesynbTaToB aneTpodgopesa?

33. Npu nccnegoBaHumn BANSHUA NECTULMAOB Ha B1o3aHepreTuyeckme 0CobeHHOCTY MUTOXOHAPUN
netaTesnbHbIX MbiLL, LWMenen Bbino nokasaHo HapyweHue OTL, MuToxoHapun n HakonnexHne AOK.
Kakum obpasom 310 oTobpasuTcs Ha wmensx? NpuseanTte npumep kKnaccndeckux nHrméutopos 3TL




MUTOXOHOPWUI (HE MeHee TpeXx) N  pasobLunTenss MUTOXOHAPUanNbLHOro AbixaHus. [lante onpegenexHve
NOHATUAM «ADPK» N «OKUCNUTESBbHBIN CTPECCH.

34. MNepepn nccnegoBaTtenemM NOCTaBuUM 3agady KONMMYECTBEHHO OLEHUTL reHeTu4eckoe pasHoobpasne
cpeav nopoa OCHOBHbIX 14 BMAOB XUBOTHbIX, Pa3BOAUMbIX YEMNOBEKOM, BKNOYas YeTbipe Buaa NTul.
[lna aTon uenu npegnonaranocb reHoTMNMpoBaTh OT 6 4o 50 nopoa ogHOro BMaa ¢

nomoLbio 30 MUKpocaTeNNUTHBLIX JTOKYCOB. YTO Takoe MukpocaTennutbl? Yem xapakTepusyroTcs aTn
yyacTtkm? Kaknmmn metogamm pasgensitot amnnudmnumpoBaHHblie ¢ nomoulpbto MNMLP doparmeHTsl,
BKITHOMatoLLMe MUKpOCcaTeNIMTHbIE NTOKYCbl C (hbraHkupyowmnMmmn nocnegosatenbHocTaMn? Kakue
obnacti npumeHeHus Mukpocatennutos Bel 3HaeTe?



