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«I'eHeTHYecKkasi HHKeHePHUS»
CnennanbHoctb 30.05.01 «MeauumHckasi 0MOXHMHUSD)
®opMa NOATOTOBKH OYHAasI

Kypc 4 cemectp 8

nexuuu 18 yac.

IIPaKTUYECKHE 3aHATHA 36 Jac.

nabopaTopHble pabOThI HE IPEAYCMOTPEHO

B TOM 4HCIIe ¢ ucnoib3zoBanueM MAQO nex 2 /mp. 24/ na6. 0 yac.

BCEr0 4acoOB ayAUTOPHOM Harpy3ku 54 yac.

B TOM 4YHCJI€ ¢ ucnonb3zoBanueM MAO 26 yac.

camocTosiTeNbHas paboTa 54 yac.

KypcoBast paboTa / KypcoBOil IPOEKT HE MPEayCMOTPEH

3a4eT § ceMecTp

9K3aMEH HE IIPEyCMOTPEH

Pabouas mporpamMma cocTaBiieHa B COOTBETCTBHHU C TpeOOBaHUAMU (eiepaaIbHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA BBICIIET0 00pa30BaHuUs MO HANIPABJICHUIO
noarotoBku 30.05.01 «MeauuuHckas OMOXUMHUS», YTBEPKIEHHOTO IPUKa3oM MUHUCTEpPCTBA
obpasoBanus u Hayku Poccuiickoii @eneparun Ne 1013 ot «11» aBrycra 2016 1.

PaGouass mporpamma oOcykJIeHa Ha 3acelaHuu JlemapraMeHTa MEIUIIMHCKON OMOXUMHUH U
ounopusuku, mpotokos Ne 13 ot «2» gexabps 2019 r.

Hupexrop [lenapramenra: k.M.H., Momor T.B.



CocraBurens: k.0.H., noueHt Kymeiiko B.B., ['onuapos H.B.

AHHOTAIUA

Hucuuminna «I'eHeTndyeckass UHKEHEPUs» MpeJHa3HaueHa Il CTYJIEHTOB,
oOyuaromuxcst 1o oOpazoBarenbHoi mnporpamme 30.05.01 «MeaunuHckas
oumoxumusi». JucuurnHa peanusyercss Ha 4 Kypce, 8 ceMmecTpe, BXOJIUT B
BAPUATUBHYIO YaCTh JAMCIUIUIMHON MO BbIOOpY. OOIIasi TPyA0EMKOCTh OCBOCHUS
IUCIHUILINHBI COCTaBiIgeT 3 3aueTHBIX eauHul, 108 yacoB. YYeOHBIM INIAaHOM
npeaycMOTpeHbl 18 wyacoB Jekuuii, mnpaktuyeckue 3anatus (36 waca), u
caMocTosiTeNbHas paboTa cTyaeHTa (54 vac).

[Ipu pa3zpaboTke paboueil mporpaMMbl y4eOHOU TUCHMIUIMHBI UCTIOJIb30BaH
denepaibHBII  TOCY/IapCTBEHHBIN  00pa30BaTENbHBIM  CTaHAAPT  BBICHIETO
oOpazoBanus no crneunanibHocty 30.05.01 «MenunuHckas 6uoxumus» (ypoBEHb
MOATOTOBKH CIIEIIMAIUTET).

[Iporpamma kypca onupaercs Ha 0a30BbI€ 3HAHUS, TOJIYYEHHBIE CTYACHTAMU:

OIIK-1 - roTOBHOCTBIO pelIaTh CTaHAAPTHBIE 3aJaud MNPOdeCcCHOHAIBHOM
NEATeNIbHOCTU C HCIMOJb30BaHWEM HWH()POPMAIMOHHBIX, OUOIHMOTrpaduUIecKux
peCypcoB, MeJIUKO-OUOTOTUYECKON TEPMUHOJIOTUH, UH(POpPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  y4eTOM  OCHOBHBIX  TpeOOBaHUU
MH(POPMAIIMOHHON 0€30TaCHOCTH;

OIIK-7 - roTOBHOCTh K HCHOJIb30BAHUIO OCHOBHBIX (U3UKO-XUMUYECKUX,
MaTeMaTUYECKUX U WHBIX €CTECTBEHHOHAYUYHBIX TMOHATHH U METOAOB IMpHU
petieHnu npodecCUOHABHBIX 3a/1au.

Heaso aucuumiubbl «l'eHeTHYECKas WHXEHEPUs» SBISETCA O0O0ydeHHe
CTYJEHTOB 0a30BbIM METOJaM PabOThl C T€HHO-UHKEHEPHBIMU KOHCTPYKLIUSIMU U
dbopMupoBaHUE KOMIUIEKCHOTO TMPEACTABICHUS OO0 KCIOJIb30BAHUU METOJI0B
MOJIEKYJISIPHOIM OMOJIOrMU B OMOMETUIIMHCKUX UCCIEIOBAHUSIX.

3agaumn:



L4 HSy‘-II/ITB TCOPCTUUCCKUEC OCHOBBI MCTOOOB MOJ'ICKy.]'DIpHOfI OHOJIOTHH W

T€HHOW UHXECHEPUU

e OsnHakomutbcs ¢ Merogamu [P u MosieKyIsspHOro KIIOHUPOBAHUS

e (3HAKOMUTKCS C MCTOJaMHU aHaJIn3a HYKJIICOTUAHBIX HOCHCHOB&TGHBHOCTCﬁ

e U3yuuth O6azoBble METOABl palbOTBl C KyJIbTYpaMU paKOBBIX KIIETOK

YeJI0BEKa
e H3yuuts

npenapaTon

TEOPETUUYECKHE

OCHOBBI

I[CﬁCTBH)I IMPOTUBOOITYXOJICBBIX

B pesynbrate u3ydeHus NaHHOW IUCHMIUIMHBI Y OOydarommxcs (GopMUPYIOTCS

cleAyome mpoQeccuoHaIbHble KOMIETEHIIUN (3JIEMEHThI KOMIIETEHITUMN ).

Kon u popmynuposka

Jrtanbl GOPMUPOBAHMA KOMIETEHIMH

KOMIEeTeHIHH
OCHOBBI IPEIMETHOTO MTOKCKA B
OITK-9 S MH(POPMALMOHHBIX, OMOIHOrpadUIecKuX
e — pecypcax, MeIMKO-OMOJIOTHIECKYIO
CIICHUATIU3UPOBAHHOT O TCPMHUHOJIOTHIO.
000py10BaHUS U MEJULUHCKUX Haxonuts nureparypy, OIUCHIBAOLLYIO
M3/ICIINA, TIPEy CMOTPCHHBIX JUISI yMeeT OTKPBITHIE BOIIPOCHI B 00J1aCTH COBPEMEHHOM
HCTOIB30BAHNUA B OMOTEXHOJIOTUHU U 3/IPABOOXPAHEHHUSL.
npodeccuoHanbHOU cdepe N
Brasieer MeTtoaaMu oMcKa Hay49HOU HHpOpMALUU B
0azax ganabix NCBI.
[Tpuniun paboTsl aMmruMdukaTopa amst
nposeaenus 1P, oGopynoBanus ans
3Haer aneKkTpoopesa OEIKOB U HYKJICHHOBBIX KHCIIOT,
TK-11 roTOBHOCTS K OpraHH3aLiy MHKYO0aTOpPOB ¥ OMOPEaKTOPOB sl paboTHI ¢
1 OCYIECTBICHUIO PUKIATHBIX 1 KJIETKaMH IIPOKAPUOT U SYKAPHOT.
MPAKTUYECKUX MPOEKTOB M UHBIX PaboTath ¢ KyIbTypaMu NPOKapUOTUIECKHUX U
MEPONPUATHIA N0 N3YUECHUIO Veer 9YKAPHUOTHYECKUX KIIETOK, MOIy4aTh
OMOXUMHUYECKUX U CTaOMIIbHBIC KJIETOYHBIC JINHUM,
(U3HOIOTHYECKHUX TPOIIECCOB U IKCIIPECCUPYIONIYIO0 PEKOMOWHAHTHBIC OCTKH.
ABIICHUH, POMCXOIAIMX B MeToaaMu OIMMEPA3HOM LEMHOM PEaKIHH,
KJICTKE HCIOBCKa 31eKTPO(POPe30M OEIKOB M HYKICHHOBBIX
Brnaneer | KuCIOT, METOAaMU OYUCTKH U BBIJCIICHUS
0€JIKOB U HYKJICMHOBBIX KHCIIOT, METO/IaMHU
MOJICKYJISIPHOTO KIIOHUPOBAHUSI.
TIK-12 OcoOeHHoCTH PabOTHI M BO3MOXHOCTH
CHOCOOHOCTD K OIPeIeIEHHIO 3naer 000py10BaHuUs 171 IPOBEACHUS
HOBBIX 00JIacTEN MCCIEIOBAHUS U OMOTEXHOJIOTHYECKUX PaboT.
po6ieM B chepe paspaboTKu [IpuMeHATh HOBBIE METOABI U METOIUKH,
OMOXMMHYECKHX 1 (HU3HKO- Vaeer HaIIpaBJICHHBIC HA OXPAHY 310POBbs I'PaXIaH B

XUMHYECKNX TEXHOJIOTHUH B
3ApaBOOXpPaHCHUU

00J1aCTH COBpEMEHHOH OMOTEXHOJIOTUH U
3paBOOXPAHEHUS.




HaBbikaMu BHEIPEHUU HOBBIX METOJOB U
METOAMK, HAIIPaBJICHHBIX HA OXPaHy 370pOBbs
rpaxkJaH B 00JacTH COBPEMEHHOU
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.

Bnaneer

Jns popMupoBanus BhlllIeyKa3aHHBIX KOMIETEHIIMM B paMKax JUCHUILIUHBI
«'eHeTHYeCcKass WHXKEHEPUS TMPUMEHSIOTCS CIEAYIONIUEe METOAbl AKTUBHOTO/
MHTEPAKTUBHOTO OOYUYEHUS:

JIeKLIMOHHbBIE 3aHATHUA:

1. JIeknus-Bu3yanuzanus
2. Jlexuus-Oecena
IIpakTuyeckue 3aHATUA:
1. Cemunap-gucmyt
2. CemuHap-npakTUKyM
3. Pa3BepnyTas Oecena
4. JlabopaTtopHbIe pabOTHI
I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOH YACTHU KYPCA

Tema 1. IlpuHOMOBI MOJIEKYJASIPHOTO KJOHHpPoBaHus. Ilosmmepasnas
nenHas peaxkuus (4 4yac.)

Hentpanbuas gorma ModekynspHoi Ouonoruu. I[lonstue rena. Ctpykrypa
F€HOMOB MPOKapUOT M 3yKapuoT. OmnepoHHas CTPYKTypa T€HOB IPOKAPUOT H
MPEPBIBUCTAsA CTPYKTypa reHoB 3ykapuoT. Marpuunas PHK. Ilonsitue nucrtpona.
Okcnpeccust TeHOB. [loHsTHE aMIuIMUKaAIMU B )KUBBIX OpraHu3Max. Pernmukanus
JIHK y npokapuot u sykapuot. AMmmkoH. [Ipaiimepsr u JIHK monumepassl. Taq
nojauMepaza M ee pekomOmHaHTHBIE (opmbl. Mexanusm [I1P. Twumer ITL[P.
[lepBuunas mociaeq0BaTEILHOCTh OUOMOIUMEPOB. DNEKTPOGOpPe3 HYKICHHOBBIX
KHUCJIOT. DyopeCUEeHTHO MEUEHBIE JI€30KCUHYKIIEOTUATpUDOChaTHI.
CexBennpoBanue 1o CoHrepy. MexaHu3Mbl TPAHCKPUILUHU y MPOKAPUOT H
yKapuoT. MexaHu3Mbl OOpaTHOM TpaHCKpUMNIMU y BUpPycOB. Hcmonb3oBaHue
KadecTBeHHOW u KonuuectBeHHOM [IIIP ¢ oOpatHoif TpaHckpumnuuei B

MOJIEKYJISIPHOI OMOTEXHOJIOTUH.




MexaHu3Mbl TPAHCISALMU B KIETKAX 3YKapUOT M MOPOKapuoT. beckieTouHsbie
CUCTEMBbI TPAHCISLIUKA U UX UCTIOB30BAHUE B MOJICKYJISIPHOU OUOTEXHOJIOTHUH.

Tema 2. [IpuHIHUNIBI MOJIEKYJISPHOT0 KOHCTPYUPOBAHUA M KJIOHUPOBAHUS
¢ IPUMEHEHNEeM MHUKPOOPIraHU3MOB U BEKTOPHBIX cucTeM (4 yac.)

[Tousatue wmopenbHOTO 00BEKTa. MoaenbHas cucrema. Bupycol: Bupyc
tabauHol Mo3auku, bakrepuodar T4, dar nambna. Dybakrepuu: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. T'puObl: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pactenus: Arabidopsis thaliana. Knetounble
KyJbTypbl milekonutaromux. Ilonstue pexomoOunanuu. PexomOunantHas JITHK.
OHAOHYKJEa3bl pecTpukuuu. CalTel pecTpUKIUU. JIUMKHE W Tymnble KOHIIBI.
PectpukTthpiii ananu3 wmonekyn JIHK. [Tonstue Bektopa. IIpomoTOpHI.
[Tonmunmuakep. MyJIbTHUKONUIMHOCT W YHHKOINHHUHOCTH CTapTOB PEIUIMKALIHMHU.
Tunel ipomoTopoB. MHaykTOpE! dKcnpeccuu. Mucyisatopel. [lonaTtue cenekuum.
CenextuBHbIN Mapkep. Knaccudukaiiusi CeeKTUBHBIX MapKepOB. AHTUOMOTUKH U
celeKTUBHbIE cpenbl. beno-ronybas cenekius. KomrieTrenTHBIE  KIIETKH.
Tpanchopmanus. TernoBoil mOK U 3ieKTponopanus. BeiceB HA NMUTATENbHYIO
cpeny. Ot6op u aHanmu3 TpaHCHOPMUPOBAHHBIX KJIOHOB ¢ mnomomipio I[P u
pectpukuuu. BekTopsl 1 KIOHHMpOBaHUS B JApoxikax. Cpeabl s pocTa
npoxokei.  Cnenuduka  CceleKIMU W pocTa  JPOXIKEBOM  KYJIbTYpHI.
Tpanchopmanust APOAKKEBBIX KIETOK.

Tema 3. Co3gaHue M HMCHOJB30BAHHE TE€HETUYECKHUX KOHCTPYKUHH s
TPAHCreHe3a B KJIETKAX MJICKONMTAWINMX. TpaHCreHHble KUBOTHBIE.
IlepcnexkTuBbI reHHOM Tepanuu (4 yac.)

[Touemy Henp3s  HKCHOOJB30BaTh  MHUKPOOPTaHWU3MBI Ui JKCIPECCUU
MOJTHOPa3MEpPHbIX TeHOB 3ykKapuoT. DonguuHr OenkoB. [locTTpaHCHsSLMOHHbBIE
Momudpukanuu OenkoB. ['omonornunass pekomOuHanusa. JluHus KypuHbix B-
auMmdorutoB DT40 u e€ npeumymectBa. Mcnonb3oBanue texHomorun CRISPR
Cas9. IlonsiTue MCKYCCTBEHHOW XPOMOCOMBI. MCKYyCCTBEHHBIE XPOMOCOMBI Kak
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoWCTBO HCKYCCTBEHHOU

xpomocoMbl uenoBeka. Otnmnmune MUXY oT Apyrux HCKYCCTBEHHBIX XPOMOCOM.



LoxP-Cre pexomOunanus. HPRT omocpemoBanHas cenekums. ODKCIPECCUS
MOJJHOPa3MEPHBIX T€HOB B HMCKYCCTBEHHBIX XpPOMOCOMax wuenoBeka. JlocraBka
TE€HOB B KJIETKU YE€JIOBEKA. DJIIMMUHHUPOBAHUE UCKYCCTBEHHOW XpOMOCOMBI. Tet-R
penpeccop s KOHTPOJA 3Kcrpeccuu. lIpuMeHeHne HMHCYISTOPOB ISt
CTaOMIM3AIMU  JKCOPEecCCUU.  TpaHCTE€HHbIE  JKUBOTHBIE.  XPOMOCOMHBIE
nepecTporiku. CeneKkius MHOTOKJIETOYHBIX. TE€XHOJOIMU CO3IaHUs TPAHCTEHHBIX
MJICKONTUTAOMNX. VICMONb30BaHUE pPETPOBUPYCHBIX BEKTOPOB IS CO3/IaHUSA
TPAHCT€HHBIX JKUBOTHBIX. Meton wukpounbekiuud JIHK.IlmropunoreHnTHbie
AMOpHUOHANBHBIE CTBOJIOBbIE KieTKU. [lomydeHwme U celekuusi TpacreHa.
Mukpounbekiusi B OJlacTOUUCTY MileKonuTarmiero. CkpeluBaHue TPAHCTEHOB.
[TomyyeHne JNWHUM  TPAHCTEHHBIX  KUBOTHBIX.VICIIOIB30BaHUE  SNHUTEIUEB
MOJIOYHBIX JKE€JIE3 B KayeCTBE MCTOYHMKA TE€HETUYECKOr0 MaTrepuaia s
KJIOHUPOBaHMS. BpIpalluBaHWE SMNUTEIMEB MOJIOYHBIX JKE€JI€3 B KYJIbTYpE.
Nunykius GO dassl. Y nanenue siapa u3 sinexiaetku. ClusHue JOHOPHOTO sipa U
peuunueHTHON siinekneTku. KynbTUBUpOBaHUE NEPBBIX JEIEHUNU IpPOOJEHUS.
NmnnaHTamnus B Opraiu3m CypporaTHOM MaTepH.

Tema 4. Paszpaborka A CO3JaHHEe TeHeTHYeCKHUX KOHCTPYKUUI
OunodgapmaneBTHYECKOr0 Ha3HAYeHud (2 yac.)

Okcrnpeccuonnble mTamMMbl E. coli. DxcnpeccronHble BEKTOPbl. MHIYKTOPHI
skcnpeccuu, UIITI. OOpatnas tpanckpuniusi. Knonuposannas JIHK.Cucrtema
nonyuenus: uateppepona. [lomydeHue denoBeuyeckux rOPMOHOB C MPUMEHEHUEM
METOJI0OB TeHHON wuHxkeHepuu. [IpousBoactBo antuTen ¢ nomoupo E. coli.
CnocoObl Tpou3BOJICTBA MHCYJNIMHA. [IpOMBINLIIEHHOE MPOU3BOACTBO OEIKOB st
(hapMaieBTUYECKOTO MIPUMEHECHHUS. Oprann3zanus OMOTEXHOJIOTUYECKUX
MPOU3BOJICTB C HCIOJb30BAHUEM PEKOMOMHAHTHBIX MHUKpOOpraHu3sMoB.Tect
CHUCTEMBl Ha OCHOBE HCKYCCTBEHHBIX XPOMOCOM uenoBeka. [louck BemectB —
KaHAUAATOB, BBI3BIBAIOIIUX XPOMOCOMHYIO HECTaOWUIBbHOCTb. TeCT-CUCTEMBI C
UCIIOJb30BaHUEM (PIIyOPECIEHTHBIX OEJIKOB.

Tema 5. AHa/IU3 reHeTH4ecCKHA 00yCJI0BJICHHBIX NMAaTOJIOT Ui, MOHOTCHHBIX H

MYJbTH(PAKTOPHBIX 3a00/ieBaHUil (2uac.)



Opnnonykieotuansle 3ameHbl  (Single Nucleotide Polymorphism, SNP).
MyTanuu: aenenrun, UHCEPLMU, TPAHCBEPCCUH, TpaH3uluu. [[pumMmeHeHrne MeTo10B
CEKBEHUPOBAHUS 1St WCCIIEIOBAHUM MyTareHesa. CpaBHeHue
nocienoatenbHoctel JIHK Clustal. ba3el 1TaHHBIX OAHOHYKJIEOTHAHBIX 3aMEH.
[TonGop mpaiimepoB misi auarHoctudeckod I[IIP. Crynenuartas IILP (anrm.
touchdown PCR), IIIIP nnunubix pparmentoB (anra. Long-range PCR), TILIP B
peanmbHoM BpeMenu (IIL[P-PB, anmrm. Real-Time PCR, RT-PCR). Merox
kosmuecTBeHHOM [II[P u ero mpumeHeHune B OuUAarHocTuke. POIyOpeCICHTHBIE
METKH JUIsI TeHOTUNHpoBaHus ¢ nmoMoipio [IHP. I'mopuauzanus JJTHK. 3orab1 1714
rubpuanzanun JJHK. Ananus caremnmmtHbIX ocnegoBarenbHocTel JJHK.

Tema 6. OT reHeTHYECKOr0 AHAJIU3a K T€HOMHOM MeJULMHE: TEXHOJIOIHH
MOJTHOT€HOMHOTI'0 CKPMHUHIA acCOIMALUI ¢ maToJioruei (2 yac.)

bazoBbie MPUHIUITBI TOJTHOTEHOMHOTO CEKBEHUPOBAHUA. OMyJbccuoHHast T1L[P.
Coznanue OubmuoTrek. MeTonbl TMOJHOT€HOMHOTO  CEKBEHUPOBAHMS NS
UIEeHTUPUKATTU MyJIbTU()AKTOPHBIX 3a00JeBaHUI. [TonyuyeHue
MOCJIEIOBATENBPHOCTEN TPAHCKPUNITOMOB. AHHOTHUPOBAHUE MOCJIEA0BATEIBHOCTEN
B 0a3zax JaHHbIX. TEXHOJOTMU TMOJTHOTEHOMHOTO CKPUHUHIA acColualuil ¢
narojioruei. buonmHdopMaTuka: BO3ZHHMKHOBEHHE, II€JIM, 3aJa4M, METOJbl. bassl
JAHHBIX: KJaccU(UKAIUs, OCHOBBI CTPYKTYp. ba3pl [JaHHBIX OEJIKOBBIX
MOCIIEIOBATENBPHOCTEN. ba3bl JaHHBIX MOCIEAOBATENBHOCTEN HYKICHHOBBIX
KHCJIOT. baHKM NaHHBIX MeTaboaudeckux nmytei. basbl, conepkaiinue pe3yiabTaThl
r00aTbHBIX ~ JKCIEPUMEHTOB N0  a”Hanu3dy  skcnpeccud.  OCHOBHbIE
ouommorpaduueckue 6a3pl maHHbIX. NCBI, ENTREZ u BLAST — nHazHaueHue,
WHCTPYMEHTHI, 3aJauM BpIpaBHMBaHUE [BYX NOCIEAOBATEILHOCTEW, TOUYECUHBIE
Matpunibl. O3Hakomiienne ¢ 6azamu gaHHbix NCBI. Tonsitue ¢popmarto: FASTA
u GenBank. BeipaBHUBaHUE HYKJICOTUIHBIX TTOCJIEIOBATENbHOCTEN. ba3bl JaHHBIX

SNPs accorenpoBaHHBIX C ITATOJOTHSIMHU.

I. CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKOM YACTHU KYPCA



3anaTue 1. Opranusanuss ¥ NOPUHOUNBI PadOTbl B MOJIEKYJSIPHO-
OuoJioruvyeckue Jjadoparopuu 1Jisi OMOMeTUIMHCKUX MCCJIe0BaHMM (2 Yac.)

Ilan 3aHsaTHA:

1. JlaGopaTopHasi mocy/la ¥ MPUHIKUIBI PpAa0OTHI C HEM.

2. ObopynoBaHue

3. ABrtoknaBupoBaHue. CyxoxapoBod mkad. MbiTbe 1a00paTOPHON MOCYIBI.
OIHOpPa30BbI U MHOTOPA30BbIN IIACTHUK.

4. IlpakTthueckue  HaBbIKM  pabOTBl €  BecaMHd  AHAIUTHYECKUMH,

MCXaHUYCCKHMHU 1 3JICKTPOHHBIMU.

3ansaTue 2. IlpuroroBiieHHEe PACTBOPOB /JISl BbIACJCHUA W AaHAJIM3A
HYKJIEMHOBBIX KHCJIOT ( 2 yac.)

Ilan 3aHsaTHA:

1. CrocoObl BhIpa)K€HUSI KOHLIEHTPAIIMHU PACTBOPOB.

2. CrnocoObl TMPUTOTOBJIEHUSI PACTBOPOB 3aJlaHHOW  KOHIEHTpanuu (1o
TJIOTHOCTH PacTBOPA).

3. Ilorenumomerpus. YcTpolcTBO IMOTEHLIMOMETPA u pH-meTpa.
OYHKIIMOHUPOBAHUE CTEKJISTHHOTO U KOMOMHUPOBAHHOTO 3JIEKTPOIOB.

4. Tlorenmumomerpuueckoe TuTpoBaHue. bydepHbie pacTBOphl, OydepHas

CMKOCTB.

3anarue 3. [IpyHUMOBI MAHUNYJSAIMUA ¢ OMOMATEPHAJIOM, BblleJeHUE H
aHAJIN3 HYKJEHHOBBIX KHUCJIOT ( 2 4ac.)

Ilnan 3ansaTUA:

1. TlpuHIMOBI MAaHUMYTSAUUKA ¢ OOpa3liaMu TKaHeH, KJIETOK U JIabopaTOPHBIMU
KUBOTHBIMHU

2. IlpaBuna pa®oThl B MOJEKYISIPHO-OUOIOTUUECKOI JTabopaTopuH.

3. Knaccuduxaius nmoMemneHu mo CTEeH:H YUCTOTHI.

4. JlamMmuHapHBIN MTOTOK.



5. Pabora ¢ kynbTypamu kietok. PaGoTa ¢ 1abopaTOpHBIMU KMBOTHBIMHU.

3ansatue 4. Mertoanl Boiaeaenns JJHK u PHK u3 pa3jiu4HbIX HCTOYHUKOB (
2 4gac.)

Ilnaun 3angarud:

1. I'omorenmsanmsa tTkanei. JKUIKOCTHBIE METO/EL.

2. TBepmodasabie MeTObI. XaOTPOITHBIE ar€HTHI.

3. ®denon-xnopodhopMeHHas dKCTpakius. Paznenenune oopa3ioB Ha (a3bl.

4. TlepeocaxkieHne HYKJIEMHOBBIX KHUCIOT C MOMOIIBIO HM30MPOMHIOBOTO M
STUJIOBOTO CITHPTA.

5. COOC&I[I/ITGJ'H/II JIMHEHHBIN MMOoJJHUaKpuiIaMuJ, I'NIMKOI'CH, allCTaT HATPHA.

3ansaTue 5. I'eab-3i1ekTpodopes HYKJIEHHOBBIX KHCJIOT ( 2 4yac.)

Ilan 3aHsaTHA:

B Teopus pasaeneHust MOJIEKY B JIEKTPUYECKOM TIOJIE.

B Arapo3Hblil U TOTMAKPUIAMUIHBIN TEIb.

B Bbydepst s snektpodopesa.  3arpy3ounsie  Oydepsl.  Mapkepbl
MOJIEKYJISIpHBIX Macc. OKpacka HYKJIEMHOBBIX KHCIOT Ui WX BH3yaJlu3alluH,
stuauym 6pomu u SYBR Green.

B Amnanus pesynbraros anextpodopesa PHK u JIHK. Onpennenenus kauerca

BBIJICOCHUSI HYKJIEMHOBBIX KUCJIOT C MIOMOIIBIO 3JIeKTpodopesa.

3ansaTue 6. CnekrpodgoroMepusi HyKJIEMHOBBIX KUCJIOT ( 2 yac.)

Ilian 3aHsaTHA:

1. Onruueckas mnotHocTh pactBopoB JJHK n PHK.

2. 3akoH byrepa—JlamOepra—bepa. Pacuér KoHIeHTpaluu KOHIIEHTPAIIUU
HYKJIEMHOBBIX KUCJIOT.

3. YcTpoiicTBo ciekTpodoToMeTpa, POTOKOIOpUMETPa U CIIEKTPOMETPa.



3ansatue 7. Boigenenne [JJHK u3 00pa3noB TkaHel mauueHToB (2 yac.)
Ilnan 3ansTHA:

1. Metoas! Beiaenenus JJHK u3 paznudHbIX HCTOUHUKOB.

2. ®enon-xnopodhopMHas SKCTPAKITHS.

3. Brinenenue xpomocomuoit JIHK nmo merony Sambrook and Russell, 2001

3ansaTue 8. AHanu3 kadyecrBa BbiaeseHHod HK B arapoznom rese u ¢
oMo bI0 cieKTpodoromerpum (2 yac.)

Ilnan 3ansaTUA:

1. Teopernueckne OCHOBBI aHaiIu3a kadecTBa BblaeneHHON /IHK B arapoznom
resie

2. 3aBucuMocTh dPpdexktuBHocTH  pazgeneHus gparmentoB JIHK ot
KOJINYECTBA arapo3bl B reje
Okpacka JIHK B arapo3HbIx ressx.
Bydep nnsa nHanecenus o6pa3ioB Ha Telb
Turnel 3nexTpodope3Hbibix 0yhepoB
Amnanu3 kauectBa BbijienenHoi JIHK ¢ momoieio cnektpodoromerpun

3akon byrepa—Jlambepra—bepa

el

OnTuyeckas MIOTHOCTH

3ansaTue 9. /[u3aiin res-cnenuduyeckux npammMeposn (2 yac.)
Ilnan 3ansaTUA:

1. Onpenenenue npaiiMepa

2. Pacuer reMneparypsl OTkuUra rnpammMepa

3. ITlpoBepka mpaiimepa in Silico

3ansaTue 10. [IIP amniuduxanus ¢parmenra rea uarepeca (2 gac.)
Ilan 3aHsaTHA:
1. Teopus nmoaumepasHON IETHON PEeaKIUU

2. Tlon6op ycnosuii I[P



3. Tunsl [IIIP ammnudukaropon

4. Dnexrpodopes npoaykros [11IP B arapo3nom rene

5. Anaims pesynbsratos [11{P

3ansaTue 11. Boigesienne ¢gparmMenTa u3 arapo3Horo reJs (24ac.)

Ilnaun 3angarud:

1. Habopwer mns Beiaenenuss [IHK w3 arapo3Horo wiam moivakpuiaMHUIHOTO

e

2. OcobeHHOCTH AIeKTpodopesa IpH MOATOTOBKE 00pa3IoB s BBIACICHUS U3

e

3. Knaccuueckue metonsl Beiaenenusa JJHK u3 araposnoro remns

3ansaTue 12. CexkBennpoBanue ¢gparmMenrTa rena uarepeca (2 yac.)

Ilnaun 3angarud:

1.

2.

Kit

Teopus cekBenupoBanue mo CaHTEPY
Wcronp3BaHne MEUEHHBIX HYKIICOTHIOB
IIpobonoozomoska o5 cexseHupoB8anus
Peaknus ¢ Big Dye (Big Dye Reaction)

Ounctka npoaykrtoB 1P ¢ momompio Big Dye XTerminator Purification

AHanu3 pe3yiabTaToB PeaKIui CEKBEHUPOBAHUS

3ansaTue 13. AHAJIU3 HYKJICOTHIAHBIX IOCJIEI0BATEIbHOCTEl € MOMOLUIBIO

nakera nporpamm Vector NTI u 6a3 nannbsix NCBI (2 yac.)

Ilnaun 3angarud:

1.

2.

3.

4.

Pabora c daitnamu B hopmate Geen Bank u FASTA
Bo3moxaocTu nporpamuoro obecreuenus Vector NTI
CpaBHeHUE MOTYUYECHHBIX MTOCIEA0BATEILHOCTEN ¢ Oa3aMu JaHHBIX

[Touck nonumMopdu3MOB B OCIIEIOBATENHHOCTSIX HHTEPECA

3ansaTue 14. Padora ¢ KyJabTypaMH KJIE€TOK MJICKONMTAIOLIHUX (2 Yac.)



Ilian 3aHsaTHA:

1. MeTonbl KyTbTUBUPOBAHUS KJIETOK U TKaHEH.

2. KynbTypbl nepBUYHbIE U BTOPUYHBIE, TOCTOSIHHBIE KJIETOUYHBIC TUHUH.

3. ba3zoBble muTaTeabHBIE CpPEbl U TEPBbIC KIETOUHBIC JIMHUM YEJIOBEKa U
MJIEKOIIUTAIOIINX, KybTypa Hela.

4. CpIBOpOTOYHOE UM  OECCHIBOPOTOYHOE  KyJIbTUBUPOBAaHUE, KayeCTBO
CBIBOPOTOK, TECTUPOBAHUE HA SHJOTOKCHUHBI, POCTOBBIE (PAKTOPHI.

5. Ilpunmunel  ycrtpodictBa W 00OpyJOBaHUS ~ TMOMEIICHUH  JJis
KyJbTUBUPOBAHUS KJIETOK, OOKCHI, OakTepuiuanbie namibl, HEPA-dunsTpanus,
naMuHapHble mKagbl (CKamMbh), KIAacChl JAMUHAPHBIX MIKA(QOB, TOPEIKH,
YCTAHOBKM i1 TOATOTOBKM  BOJbI  BBICOKOTO KadyeCTBa, CYXOXkKapOBbIE
CTEpPUIN3AIMOHHBIC MIKa(bl, aBTOKJIABBI, HHKYOATOPHl KJIETOK, HHBEPTUPOBAHHbBIEC

MHUKPOCKOIIEL.

3ansaTue 15. MoJieky/isspHoe kjIoHHpoBaHMe U pexkomMOuHaHTHbIe JHK (2
yac.)

Ilian 3aHsaTHA:

1. PexomOunanthas JIHK.

2. DHJOHYKJI€a3bl PECTPUKIUH.

3. Caittel pectpukiuu. EcoRI u BamHI.

4. KaprupoBanne monekyisl JJHK.

5. Iloaroroska ¢parmenToB JIHK nys kmoHmpoBanus

6. Komnerentnsie kieTku. Tpancopmariusi.

7. OCOOEHHOCTHU TEIJIOBOTO IIOKA U AJIEKTPOIOPALIMH

3ansaTue 16. Tpancdexkuus KJIETOK MIECKONUTAIIMX (2 Yac.)
Ilian 3aHsaTHA:

1. Tlonsitue TpaHcheKuu.

2. Tumnbl TpaHCcEUPYIONIUX pEaracHTOB

3. Ucnonb3oBaHuEe TUMIOCOM U AIEKTPONIOPAIUU



4. PexoMOuHaIUS U BUPYCHBIE CUCTEMBI TPAHCPEKIITNU

3ansTHe 17. Ceaexuust B KYJbType KJIeTOK W  0T0Oop
TpaHCGOPMHUPOBAHHBIX KJIOHOB (2 4ac.)
Ilan 3aHsaTHA:
1. CenexTuBHBIE MAPKEPHI KIIETOK MIIEKOITUTAIOIINX
CocTaB cpen ISl CEeKINU
. [IpaBuiia KyJIbTUBUPOBAHUS U paCUET KOHIEHTPAIIUU AHTUOMOTHKOB

2

3

4. OT60p KJIOHOB 110 MOP(OJIOTUYECKUM TTPUIITHAKAM

5. Unentudukanus tpaHcOpMHUPOBAHHBIX KIOHOB ¢ nmoMolisio [TIP
6

Ot160p GFP — mon10XUTEIBbHBIX KIIOHOB

3ansaTue 18. IIporounas uurodgayopumerpus (2 yac.)

Ilan 3aHsaTHA:

1. OCHOBHBIE TIOHSITHSI, YCTPOMCTBO W MPUHIMI PabOThl MPOTOYHOTO
nuTo(IyopuMeETpa,

2. BO3MOXXHOCTU NMPUMEHEHHUS METOAa MPOTOYHOM LUTOMETPUM JJisI aHaIu3a
KJIETOYHBIX MOIYJISLIHMA

3. IlpuroroBnenue KJIETOYHBIX CyCHeH3uit TSt MPOTOYHOM
HUTODIyOpOMETPUH

4. Pabora Ha mporounom mutoduyopumerpe BD ACCURI: kamuOpoBka
npubopa, cOOp ¥ MEPBUYHBIN aHATU3 TAHHBIX.

5. JleranpHpli  aHaNM3  MOJYYEHHBIX  JAHHBIX C  HCIOJb30BAaHUEM
nporpaMmHoro  obecneuenus  WinMDI  2.9:  noctpoenne  omHO- U
JIByXIapaMETPUUYECKUX TUCTOrpamM, auddepeHianus OJUHOYHBIX KIETOK H
KJIIETOYHBIX AarperaroB, CO3JaHUE PETUOHOB, TEUTUPOBAHHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX.

6. VHTepnperalusi MOJy4YeHHBIX PE3YyJbTATOB: aHAJU3 PACHPENCIICHHS KIETOK

0 Pa3MEPHO-MOP(OJOTHISCKUM TapaMeTrpaM (Ha OCHOBE aHaliM3a MapaMeTpOB



CBeTOpaccesHus) H 1o (¢a3aM KIETOYHOro IMkiaa (Ha OCHOBE aHaIM3a

(bayopecuieHIIuY noAuAa TIPOTIHINS).

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJbHON PABOTHI OBYUYAIOIIUXCS

YuebHo-meToanueCcCKOe obecrnieueHue CaMOCTOSITENIbHOM paboThI
OOyJaroIuXxcs Mo TUCIHIUTNHE «MeIuInHCcKas OMOTEXHOJIOTHS TIPEICTABICHO B
[Ipunoxxenuu 1 u BKiItOYaeT B ceO4:

¢ 1aH-TpadUK BBIMOJHEHUS CAMOCTOSTEIBHONH PAaOOTHI MO AWCIWILUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJHEHUE TIO0 KAKIOMY
3a/1aHHUIO;

® XapaKTepHUCTUKA 3aJaHUM MJi1 CAMOCTOSITENIbHON pPabOThl CTYACHTOB U
METOMYECKIE PEKOMEH/IAIUN 10 UX BBHITTOJTHCHHIO;

e TpeOOBaHMS K  TMPEJACTABICHUI0O U  O(QOpMIEHHUIO  PE3YJIbTATOB
CaMOCTOSITEILHON paboThI;

® KPUTEPUU OLICHKH BBHITIOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.



IV. KOHTPO.Ib JOCTUWXEHHUA LEJEA KYPCA

Ne KonTtpommpyemsie OueHoYHbIE CPEJCTBA - HANMEHOBAHUE
/| MoOmyiw/ pa3menbl / TeMBI Koppr u sTanst =
N TeKyIUil IIPOMEKYTOUHAS
JCIUTIIAHBI (hopMHpOBaHUS KOMITETSHIMH
KOHTPOIIb aTTecTalys
1 Tema I. [TpuHIUNIBL OIIK-9 3HaeT, yMeer, Kontponsnoe 3auer
MOJIEKYJISIPHOIO K -11 BIIAZICET TECTUPOBAHUE, Bonpocsr -1-38
KJIOHUPOBaHUS. IK-12 JHoxman
INomumepa3zHas nenHas onpoc
peaxuus
Tema II. ITpuHuumnet
MOJIEKYJIIPHOTO

KOHCTPYHPOBAHUS U
KJIOHHPOBAHHS C
MIPUMEHEHUEM
MHKpPOOPTaHU3MOB H
BEKTOPHBIX CHCTEM
Tema III. Coznanue u
HCIOJIb30BAHUE
TCHETHYECKUX
KOHCTPYKLMH It
TpaHCTeHE3a B KJIETKAX
MJICKOTINTAIOIINX.
TpaHcreHHsle
KHBOTHBIE.
IlepcniekTuBBI reHHOM
Tepanuu

Tema IV. Pa3pabotka n
CO3/1aHUE TEHETUYECKUX
KOHCTPYKLIHI
6rodapmarieBTHIECKOTO
Ha3HAYCHUS

Tema V. Ananus
TEHETUYECKU
00yCITOBIICHHBIX
MIaTOJIOTHH, MOHOTCHHBIX
1 MyJIbTH(AKTOPHBIX
3a0oJieBaHMi

Tema VI. Ot
TEHETUYECKOro aHaIu3a
K FeHOMHOH MEJUIIMHE!
TEXHOJIOTUU
MIOJTHOTEHOMHOT'O
CKPHMHHHTA aCCOLMAINI
C MaTOJIOTHEN

KonTposbHbIE U METOAMYECKHE MaTepHUallbl, a TaKXKe KPUTEPUU U ITOKa3aTelH,
HEO0OXOIUMBbIE JIJIsl OLIEHKU 3HAHUM, YMEHUI, HABBIKOB U XapaKTePU3YyIOIIUE ITAIbI
dbopMHUpOBaHHUS  KOMIIETEHIIMM B  TIPOIECCE OCBOCHUS  0Opa3oBaTEIbHOU

MporpaMMBbl NpeacTaBiieHsl B [Ipunoxenun 2.



CIIUCOK YYEBHOM JIUTEPATYPHI U UHO®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHHUE JUCHUIIVIMHbI

OcHoBHas JuTepaTypa

1. IlenkynoB, C. H. I'eHeTmueckas WHXEHEpHUs [DJIEKTPOHHBIN pecypc] :

yueoHo-cnpaBounoe nocooue / C. H. lllenkyHoB. — DIIEKTPOH. TEKCTOBbIE
nanabie. — HoBocuOupck : CuOUpCKOE YHUBEPCUTETCKOE H3ATEIIbCTBO,
2017. — 514 c¢. — 978-5-379-02024-8. — Pexum pgoctyIma:

http://www.iprbookshop.ru/65273.html

2. OpexoB C.H. ®apmaneBTrdeckas OMOTEXHOJOTHUS [ DNEKTPOHHBIN pecypc] /
- M.: I'SOTAP-Menua, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

JlonoJTHUTEIbHAS JIUTepaTypa
. Kimuanyeckasi reHeTUKa. ' €HOMUKa U MPOTEOMUKA HACIEICTBEHHOM
MaToJIOTUU [ DNEKTPOHHBIN pecypc] : yueObHoe nocooue / MyrtoBun I'.P. - 3-e uzn.,
nepepad. u poim. - M. : I'90TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

2. MonekynspHble OCHOBBI COBPEMEHHOM OHOJOTHH [DJIEKTPOHHBIN pecypc:
VYueb6. nocobue / Jpmmmun ['"M., Cabnuna O.B. - HoBocubupck : PUIL]
HI'V, 2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

3. ®apmareBTUUYECKast OMOTEXHOJOTUA.  PyKOBOJACTBO K  NPAKTUYCCKUAM
3aHATUAM. [DIEKTPOHHBIN pecypc] : yueOHoe nocodue / Opexos C.H. ; mox
pen. B.A. beikoBa, A.B. Katnunckoro. - M. : I'90TAP-Menua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

4. Ty3zoa, P. B. MonekyJIapHO-TeHETUYECKNE MEXAHU3Mbl 3BOJIOLUH
OpPraHUYECKOTO  MHpa. leHermyeckas W KIETOYHAsd  HHXKEHEPUs

[DnexTponHsiii pecypc] : monorpadus / P. B. Ty3zoBa, H. A. KoBanes. —



DIIEKTPOH. TEKCTOBBIE JaHHbIe. — MuHCK : benmopycckas Hayka, 2010. —
395 C. — 978-985-08-1186-8. — Pexxum JNOCTyTa:
http://www.iprbookshop.ru/10115.html

Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIIUOHHOM CeTH

«AHnTepHeT»

1.  HucTtpymeHT IS MIPOBEPKU MpaiMepoB in silico

http://insilico.ehu.es/PCR/Amplify.php

2. baza JaHHBIX JJIA IIOHUCKa OIHOHYKJICOTHUAHBIX 3aMCH

http://compbio.cs.queensu.ca/F-SNP/

3.  Huctpyment minga nepeBojga mnocnenosarensHoctd JHK B pesepc-
KOMIUIEMEHTaApPHYIO

(opmy
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html

4. http://rosalind.info/problems/locations/ - pecypc ajist caMOCTOSITEILHOTO

n3yuenus ononnpopmatuku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit HartmonansHoro Llentpa

ouotexHoiornyeckort mHpopmaruu NCBI, 6a3a nanabix ['eHHBIN OaHK.

6. http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment

Search Tool, onnaiiH-mporpaMmma sl BeIpaBHUBAHUS TTOCIE0BACIBHOCTEH

OMOJIOTMYECKUX MaKpOMOJICKYJI

7. http://www.mendeley.com/ - Mendeley: Free reference manager and PDF
organizer; nporpamMmma-onuoInTeKapkb.

8. http://www.ebi.ac.uk - caiit EBpornelickoro HHCTUTYTa OUOUHPOPMATUKH

9. http://www.scopus.com — 6ubauorpadudeckas 6aza TaHHBIX U HHJIEKC
UTUPOBAHUS SCOpUS

10.http://thomsonreuters.com/thomson-reuters-web-of-science/

oubnuorpaduueckas 6aza TaHHBIX U UHJEKC uTUpoBanus Web of Sicence



11.http://www.molbiol.ru — pycckosi3pIuHbINA HHPOPMAITMOHHBIN cailT U hopym

10 MOJICKYJISIPHOM OUOJIOTUH

NEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U U
IHPOI'PAMMHOI'O OBECIIEYEHUA

MecTo pacnosoxeHust Ilepeyens nporpaMMHOro odecrne4eHns
KOMINLIOTEPHOH TeXHUKH, HA
KOTOPOM yCTAHOBJICHO

NporpaMMHoe odecnedeHue,

KOJIN4YeCTBO Pado4nx MecT

Komnerorepnsiii knace 1Ikosbt Microsoft Office Professional Plus 2013 — oucHBIH makeT, BKIFOYAOIINH

OonomennuHel aya. M723, 15 IIporpaMMHOE obecriedeHune yist paboThl C Pa3IMYHBIMU THIIAMHU

pabodnx MecT JTOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMH TaOIHIIaMu, Oa3aMu JaHHBIX H
ap.);

7Zip 16.04 - cBoOOIHBII (haifTIOBBII apXHBATOP C BHICOKOW CTETIEHBIO
C)KaTHs JaHHBIX;

Adobe Acrobat XI Pro — maker nmporpamm 1uist co3iaHus ¥ TPOCMOTpa
JIEKTPOHHBIX MyOuKaiyii B popmare PDF;

AutoCAD Electrical 2015 - TpéxmepHast cucTemMa aBTOMaTH3UPOBAaHHOTO
IIPOCKTUPOBAHUS U YEPUCHHUS;

ESET Endpoint Security 5 - koMmiekcHast 3alnTa pabounx CTaHIWI Ha
6aze OC Windows. [Tognepxka BUpTyaM3anyy + HOBbIE TEXHOJIOTHH;
WinDjView 2.0.2 - nporpamma Juist pacrio3HaBaHHsI U TPOCMOTpa (GaiiioB
¢ oqHOMMeHHBIM (hopmaTtoMm DIV u DjVu; SolidWorks 2016 -
nporpammHbIi kKoMmIuieke CAIIP ais aBromarn3zanmu padot
MIPOMBIIIUICHHOTO TIPEIIPHSITHS HA dTarnax KOHCTPYKTOPCKOM 1
TEXHOJIOTUYECKOI MOJrOTOBKH IPOU3BOJICTBA

Kommnac-3D LT V12 - TpéxmepHas cucteMa MOJIEINPOBAHUS

Notepad++ 6.68 — TEKCTOBBII peIaKToOp

1. IIporpamma VECTOR NTI https://www.thermofisher.com/ru/ru/home/life-

science/cloning/vector-nti-software.html

2. Ilpu ocymiecTBieHUH 00Pa30BATEIBHOTO IMPOILECCA CTYIACHTHI HCIOIB3YIOT
nporpammHoe obecrnieuenue: Microsoft Office (Excel, PowerPoint, Word u np.),

3JEKTPOHHBIE pecypchl canta J[BOY, Bkmouas ObC [[BDOY.




3. bubmuorpaduueckass 0a3a JaHHBIX W HHJAEKC LHUTUPOBaHUSA Scopus,
oubmuorpaduueckass 0a3a JaHHBIX W HHIEKC uutupoBanuss Web of Science,
MOMCKOBAsi CUCTEMa, TeHHBbIM OaHk M makeT oujaiH-iporpamm NCBI, nayynas
anexktponHas OubOnuorexka eLIBRARY, »snekTtponHo-OubnanoTreunas cucrema
“Znanium”, snekTpoHHas OumOmmoTteuyHas cucrtema IPRbooks, mHpopmammonHas
cuctema "EJJMHOE OKHO" noctyna k 00pa3oBaTelbHBIM pecypcaMm JOCTYI K
ANIEKTPOHHOMY 3aKa3y KHUT B Oubnuoreke [[BOY.

4. Tlporpammuoe obGecrnieuenue Vector NTI qis ananuza miasmug U Apyrux
T€HETUYECKUX BEKTOPOB.

5. http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local Alignment

Search Tool, MIPOTPaMMHOE obecrieueHue TSt BBIpaBHUBAHUS
MOCJIEA0BACIBbHOCTEN OMOJIOTHYECKIX MAaKPOMOJIEKYT

6. MEGA — mnporpaMMmHbIi TakeT uisi (UIOTEHETUYECKOrO aHalu3a U
BBIPAaBHUBAHUSI TIOCIIEIOBATENIHOCTEH OUMOMOJIEKY T

7. http://www.idtdna.com/calc/analyzer - mnporpamMmmHoe oOecrnieueHue s

aHaJIN3a KOPOTKUX HYKJIEOTUIHBIX MOCIEN0BATEIBLHOCTEN U TPaiMEpPOB

VL. METOIUYECKHUE YKA3AHUSA 10 OCBOEHHUIO
AU CHUITJINHBI

Kypc cTpykTypupoBaH TIO XPOHOJOTHYECKOMY, TEMAaTHYECKOMY H
CPaBHUTEIHHO-TUIIOJIOTHYECKOMY TIPUHITUIIAM, YTO TO3BOJIIET, C OJTHON CTOPOHHI,
CUCTEMATU3UPOBATh YYCOHBIH MaTepuan, C JAPYyrod — MOMAYEPKUBACT CBS3H C
IPYTUMU TUCIUTUIMHAMY TYMaHUTAPHOTO M CIICTIHAIEHOTO KA.

B nmpomecce w3yueHus wmarepuajoB ydeOHOTO Kypca MpemiararoTcs
crenyrontye (GopMbI padOT: YTEHUE JICKIIUMA, MPAKTUUECKHUE 3aHATHS, KOHTPOJIbHBIE
paboTHI.

Jlexyuonnvie 3amamusi OPUEHTUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKIBIN pa3zien Kypca M MPU3BaHBI OPUEHTHPOBATH CTYJICHTOB B TpejIaraeMoM
MaTepHuaie, 3JI0KUTh HAyYHBIE U METOJOJIOTHYCCKHE OCHOBBI IS JAJIbHEHUIIEH

CaMOCTOATENbHOMN pabOTHI CTYIEHTOB.



Ilpakxmuueckue 3anamus aKUEHTUPOBAHBI HA HaMOOJIee MPUHIUINHAIBHBIX U
npoOJieMHBIX Bompocax (uiaocopuu U OpU3BaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MHPOBO33PEHUYECKON MO3UIIUH 1O JJAHHBIM TeMaM.

B pabote co cTyneHTaMu UCIOJIB3YIOTCS pa3HOOOpa3HbIe CpelicTBa, (DOPMBI U
MeToJbl 00yueHus (MH(POPMAIIMOHHO-Pa3BUBAIOIINE, TPOOIEMHO-TIOUCKOBEIE).

Oco60 3HaunMoi i npodhecCHOHABHOW MOATOTOBKU CTYJIEHTOB SIBIISIETCS
camocmoamenvras paboma 1o Kypcy. B xone 3Toil paboTsl CTy/I€HTBI OTOMpPAIOT
HEOOXOJIMMBI MaTepuaa IO M3y4aeMOMY BOIPOCY U aHAIU3UPYIOT €ro.
CamocTtosiTenbHas paboTa ¢ JUTEPaTypoid BKIIOYAET B ceOsl TaKHe MPUEMBbI Kak
COCTaBJICHUE IUIaHA, TE3UCOB, KOHCIEKTOB, AaHHOTUPOBAHHWE WMCTOUYHHUKOB,
HanucaHue pedeparos. B pamkax yueOHOro Kypca nojapa3zyMeBaeTcs COCTaBICHUE
TeMaTUYECKUX JIOKJIAI0B, KOTOPhIE MPOBEPSETCA MpernojiaBaTeneM, 00CyKaaeTcs
CO CTYJICHTAMH U YUYUTHIBAETCS IIPU UTOTOBOM KOHTPOJIE 3HAHUU O KYypCy.

CryneHToB HE00XOJUMO TMO3HAKOMHUTh C OCHOBHBIMHU HCTOYHHUKaMHu, Oe3
KOTOPBIX HEBO3MOXKHO MOJHOIEHHOE MOHMMaHUe npobiaemMaTtuku kKypca. [loatomy
9TM WCTOYHMKHA PEKOMEHJIOBAHBI CTyJAEHTaM JJig JOMAIIHEro U3Y4YeHUs U
BKJIIOUEHBI B IPOTPAMMY.

OcBoeHne Kypca  JOJDKHO  CHOCOOCTBOBaTh  Pa3BUTHUIO  HABBIKOB
00OCHOBAHHBIX U CaMOCTOSITEIBHBIX OIEHOK (pakToB M KoHueniui. [loatomy BO
BceX (popMax KOHTpOJSl 3HAHUM, OCOOCHHO MpHU cJaye 3aueTa, BHUMAHUE JTOJKHO
ObITh OOpamieHo Ha mnoHuMaHue Guiocodhckoil mnpoOIEMaTUKU, HA yMEHUE

KPUTUYICCKU HUCITIOJIb30BaATh €€ PE3yJIbTAThl U BHIBOABI.

VII. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE
JTUCLHUTIUHBI

Jlns  mpoBeieHUsT NPaKTHUUECKUX paldoT, a Takxke Mg OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl CTyJ€HTaM JOCTYHHO CJeyroliee JiabopaTopHOe
o0opynoBaHuE U  CHEUUATM3UPOBAHHbIE  KAOMHETHI,  COOTBETCTBYIOIIUE

JEUCTBYIOIIUM CAaHUTAPHBIM M MPOTUBOMOKAPHBIM HOPMaM, a Takke TpeOOBaHUSIM



TEXHUKH OE€30I1aCHOCTU

paboT:

IIpu IMPOBCACHUHU y‘IG6HBIX N HAYYHO-TIPONU3BOACTBCHHLIX

HaumeHoBaHue
000py10BaAHHBIX
noMeneHud u
noMeneHu s
CaMOCTOSITEILHOM
padoThI

IlepeyeHb 0CHOBHOIO 000PYAOBAHMA

KomMmnbroTepHslii Kiacce

kol GMOMETUITITHBI
ayn. M723, 15 pabouunx
MecCT

Okpad ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
IIpoexrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Toacucrema ciennanu3upoBaHHBIX
kperuienuii o6opynoBanus CORSA-2007 Tuarex; [Toacucrema
BHUJICOKOMMYTAIMK: MaTpuuHbiii kommyTaTop DVI DXP 44 DVI
Pro Extron; yamuaurens DVI mo Burtoii mape DVI 201 Tx/Rx
Extron; Iloxcucrema ay 1MmOKOMMYTalluu U 3BYKOYCUJICHUS;
aKycTU4eckas cucrema Jijist mnorojgounoro Monrtaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
paciupenue st Koutposuiepa ynpasinenus [PL T CR48;
6ecripoBoubie JIBC mis 00ydarommxcst 00ecriedeHbl CUCTEMOM Ha
6a3e Touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS).

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core 13-
4150T, 4GB DDR3-1600 (1x4GB), 1'TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

UuranbHble 3161
Hayunoii Oubnuorexu
JAB®Y ¢ OTKpBITHIM
JOCTYTIOM K (hOHIY
(xopmyc A - yposeHb 10)

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core 13-
4150T, 4GB DDR3-1600 (1x4GB), 1'TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopocts goctymna B UnTepHeT
500 Mowut/cex. Paboune mecta ass Jitoei ¢ orpaHuueHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI OCHAIICHBI TUCTICSIMHU U IPUHTEPaAMHU
Bpaiins; 060pya0BaHbl: HOPTATUBHBIMU YCTPOMCTBAMU ISl YTCHUS
TUIOCKOTIEYAaTHBIX TEKCTOB, CKAHUPYIOIIUMH U YUTAIOIIMMU
MaIllMHAMH BUJICOYBEJICUUTEIIEM C BOZMOKHOCTBIO PETYIISILIUN
[[BETOBBIX CIIEKTPOB; YBEINYUBAIOIIUMH JIEKTPOHHBIMU JIyTIaMHU U
yIBTPa3BYKOBBIMU MAPKUPOBIIMKAMHU

690922, ITpumopckuii
Kpaii, r. BimaauBocToxk,
octpoB Pycckuii,
1osiyoctpos CanepHslid,

nocenok Asike, 10, ayn. M
421

MynbsTumMeauitHas ay IMTOPUSL:

Mono6mnok Lenovo C360G-i134164G500UDK; Dxpan
npoekionHbIi Projecta Elpro Electrol, 300x173 cwm;
MynsTuMeauiinelii mpoextop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpesnoit uatepdeiic ¢ cucteMoit
aBTOMaTH4ecKoro BraruBanus kadeneir TLS TAM 201 Stan;
Hokyment-kamepa Avervision CP355AF; Mukpodonnas
netnuyHas paauocucrema YBY nuamnazona Sennheiser EW 122 G3
B cocTaBe 0ecrpoBOAHOT0 MUKpodoHa U nmpueMHuKa; Kogex
BuzgeokoH(pepenucsssu LifeSizeExpress 220- Codeconly- Non-
AES; CeteBas Buneokamepa Multipix MP-HD718; Iise KK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayJJMOKOMMYTAIIUU U 3BYKOYCHUJICHHUS; [ICHTPATU30BaHHOE
OecniepeboiiHOe oOecnedeHre ICKTPONUTAHHEM

690922, Tlpumopckuii Kpaif,

Ha6opaTop1/m 6I/IOM€I[I/IL[I/IHCKI/IK KJICTOYHBIX TCXHOJIOTHI




r. BmaguBocTok, ocTpoB
Pycckmuii, MIOJIyOCTPOB
CanepHbiii, mocenok AsKc,
10, ayn. M820, M8&23, M826

[Tpubop ms mpoBeaeHUs] MONUMEPA3HOW LEMHON peakuy ¢ JeTeKLIUeH
MPOAYKTOB aMIUTM(pHUKALUN B pEeXuUMeE «peanbHoro BpemeHn» CFX96
Touch Real Time System

Kamepa mnsa snexkrpodopeza Mini-Sub Cell GT System (BioRad
1704467)

Kamepa s BeprukansHoro snekrpodopesa Mini-PROTEAN Tetra Cell,
BioRad 1658003

Kamepa nns nposenenus BepTukanbHOro snekrpogopesa PROTEAN II
xi Cell (BioRad 1651803)

Cucrema ans ¢uxcauuu u oopadotku snexrpodopesnbix renein Gel Fix
System

Wzmeputens Bogopoanoro nokasartens (pH) pacTBOpoB B KOMIUIEKTE C
3IIEKTPOIOM U KanmuOpoBouHOH cuctemoit PB-11-P11

[eiixep Tepmoctatupyemsiii ES-20/60

Hentpudyra nadopatopras MiniSpin

JozaTop aBTOKJIaBUpYyeMbIii onHoKaHabHBIH HTL mepemenHoro oonema
100-1000 mxn Discovery Comfort (4046)

HozaTop aBTOKIaBUpyeMbIii onHoKaHanbHBIH HTL mepemenHoro oonema
20-200 Mk Discovery Comfort (4045)

JlozaTtop aBTOKIABUPYEMBIH OIHOKaH. MEPEeMEHHOr0 oObema 2-20 MK
Discovery Comfort (4043)

Jlo3aTop aBTOKIIaBUPYEMBIN OJHOKaH. epeMeHHOro oobema 10-100 M
Discovery Comfort (4044)

Cucrema aBromatu3upoBaHHas Biacore X100 System ans ananmza
MEXMOJICKYJSIPHBIX ~ B3aMMOJCHCTBUII ¢ HabOpOM JONOIHUTENBHBIX
YacTeil U MpOrpaMMHBIM 00eCTIeHeHUEM

Cuctema ansi HENPEpPBIBHOTO HAOMIOACHUS 32 JKUBBIMU KIETKAMU B
KynbType, popmupoBanust u aHanuza uzodpaxenus Cell-IQ MLF, Chip
Technologies, Yexust

Wnkybatop mnepconanpublii CO2- ¢ cHUCTEeMOH MOHUTOPHHTA H
MOBBINIICHHUS BUTATBHOCTH KiieToK Galaxy (CO48R-230-1200)

llka¢ namMuHapHBI 2-TO Ki1acca OWOJOTMYECKOM 3aIlIUTHI, pa3Mep
paboueii moBepxuoctu 150 cm SafeFAST Elite215S

Baxrepuunneiii Y @-peunpkynarop Bo3ayxa, UVR-M

Memanka marautaas, MSH-3001

Munnpoxkep-meiikep, MR-1

Tepmomelikep mnanmerHsiil, PST-60 HL-4

Cucrema nosydeHus cBepxurctoi Boabl Simplicity (SIMSVO0EU)
Hentpudyra mnadopatopHas UIL  TPOBEOCHHS MPOOOMOArOTOBKU
MeToAoM LeHTpudyrupoBanus S804R

XonoaunpHUK HU3KOTeMIiepatypHbiii Forma 902

Jlo3aTop aBTOMAaTHYECKH OJHOKAHAIBLHBIA MepeMeHHoro oowema 0,2-2
Mk, cepun Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHUYeCKUi BepTUKanbHbIH MLS-3020 U

Becrl ananutunueckue cepun Adventurer Pro AV213

Becrr npenusuonnsie cepun Pioneer (PA413

Jlo3aTop BIIEKTPUYECKUH I cepojiorudeckux nunetok Swiftpet PRO
Huctunnarop GFL-2008

Bopsnas Gans-tepmocTar ¢ nepemermnBanieM WB-4MS,

Tepmoctat cyxoBo3ayuiHbiii MIR-262




OrtcaceiBatens MeauuuHCKui OM-1
Becrr npenusuonnsie cepun Pioneer (PA413




[Tpunoxenue |

MHUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAIIAN
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPExKICHHE
BBICIIIET0 00pa30BaHuUs

«JlanbHeBOCTOUYHBII (peiepaibHbI YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/IUIITUHBI

YYEBHO-METOJJUYECKOE OBECIHEYEHUE CAMOCTOSTEJIbHON
PABOTBI OBYYAIOHINXCA
no qucuuiuinie «I'eHeTnyeckas WHIKEHEPUD)

cnenuaabHOCTH 30.05.01 Meaunuuckass OMOXUMUSA

(I)opMa NOATOTOBKH OYHasA

BiaaauBocTok

2019



CamocrosTenbHas paboTa BKIIOYAET:

1. OMONMMOTEYHYIO U JOMAIIHIOK padOTy ¢ y4eOHOH JIUTEpaTypol U KOHCIEKTOM

JICKIIUH,

2. MOATOTOBKY K IPAKTUYCCKUM 3aHATHUAM,

3. BBINIOJIHCHUE HHIWUBUAYAJIbHOT'O 3aiaHUSA

4. moaroToBKy pedepara

3) NOATOTOBKY K TECTUPOBAHUIO U KOHTPOJILHOMY COOECEIOBAHUIO (3aUETY)

[Topsimok BBIMOJHEHHUS CAMOCTOSATENIBHOM pPabOThI

CTyAEHTAMHU OIPEACICH

MJIAHOM-TPa(UKOM BBITIOJIHEHUSI CAMOCTOSATENILHONU PA0OTHI MO JUCHUTLIUHE.

HJIaH-I‘pa(l)I/IK BBINIOJIHEHUSI CAMOCTOATEIbLHOM paﬁoTbl o TMCHOMIIJIMHE

Ne Jarta/cpoxn Bun camocrosiTenbHOM Tpumeprbie
HOPMBI BpeMeHH Ha | dopMa KOHTPOJIA
n/m BbINOJIHEHHU S padoTsI
BBINIOJIHEHHE
A cemectp
1-10 Henens PaboTta c koHCTIEKTOM, 15 Pegepat nim

W3y4EHHUE JINTEPATYPHI MO Mpe3eHTanus,
JTUCLMITINHE, TOATOTOBKA K KOHTPOJIBHOE

1 MIPaKTUYECKOMY 3aHATHIO, TECTUPOBaHUE
MOATOTOBKA K KOHTPOJILHOMY
TECTUPOBAHHIO, HAITUCAHNE
JIOKJIaJIOB, PELIEHHUE TECTOB

11-17 nenens PaboTta c KoHCTIEKTOM, 15 Pegepar,

M3y4EHHUE JINTEPATYPHI MO KOHTPOJIBHOE
JTUCLMITINHE, TOATOTOBKA K TECTUPOBaHHE

2 MIPaKTUYECKOMY 3aHATHIO,
MOATOTOBKA K KOHTPOJILHOMY
TECTUPOBAHUIO , TOJITOTOBKA
JIOKJIaJIOB, PELIEHHUE TECTOB

3 18 Henena [ToaroToBka Kk 3a4ety 24 3auer

CamocTosTenabHas pa60Ta CTYACHTOB COCTOUT M3 IMOATOTOBKHU K IMPAKTHYCCKHUM

3aHSATUAM, Pa0OTHI HaJl PEKOMEHOBAHHOMN JIMTEPATYPOI, HAMMCAHUS JOKJIAO0B MO
TEME CEMUHAPCKOTO 3aHSTHUA, IOATOTOBKHU MPE3CHTALUMN.

[IpenomaBarens mnpemIaraeT KaxaoMy CTYACHTY HWHIAMBUAYyalbHbIE U
muddepeHpoBannble 3aaHusl. HekoTopele M3 HUX MOTYT OCYIIECTBIISITBCSA B
rpymmne (Hampumep, MOATOTOBKA JOKJIAa[a U MPE3eHTAlMU MO OJHOM TeMe MOTYT
JienaTh HECKOJbKO CTYJIEHTOB C pa3liefIcHUEM CBOUX OO0s3aHHOCTEH — OJUH

TOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, @ BTOPOU MPOBOJAUT aHATIU3 MPAKTUKH).



CamocTosiTenbHass paboTa MOXKET OCYIIECTBISATHCS HWHAUBUIYATBHO WU
IpyIIaMu CTYJEHTOB B 3aBUCUMOCTHU OT IENH, 00beMa, KOHKPETHOM TEMAaTHKU
CaMOCTOSITENIbHOM PabOThI, YPOBHS CIOKHOCTH U YPOBHSI YMEHHI CTY/I€HTOB.

KouTpons pe3yiabTaToB C€aMOCTOATENBHOM pabOThl CTYJEHTOB JIOJDKEH
OCYILIECTBIISITECA B MpeJeiax BpPEeMEHHU, OTBEACHHOTO Ha oOsi3aTelibHble yueOHbIE
3aHSTUS U BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO pabOTy CTYACHTOB IO JUCHUILIUHE,
MOXET MPOXOJUThH B MUCbMEHHOM, YCTHOM MJIU CMEIIaHHOU opme.

3amaHus I CAaMOCTOSITEILHOT0 BhINOJIHEHNSI

1. Hamucanme pedepara mo Teme, MNPEIIOKEHHOM mpenojaBaTeleM WIH
CaMOCTOSITETILHO BHIOPAaHHOM CTYJIEHTOM M COTJIACOBAHHOM C MPETO/IaBaTeNIeM.

2. IloxroroBka Tmpe3eHTAIMd C  HCIOJB30BAHUEM  MYJBTUMEIUHHOIO
000opynoBaHUs.

MeToauyecKkue yKa3aHNIO K BbINOJIHEHNIO pedepaTta
eau u 3apa4ym pedepara

Pedepar (or nar. refero — nokianabIiBaio, COOOINA0) MPENCTABISET COOOM
KpaTKO€ U3JI0KEHUE MPOOJIEMbI MPAKTUYECKOTO WIH TEOPETUUYECKOTO XapaKTepa ¢
(hopMyIHPOBKON OMpeeIeHHBIX BRIBOJOB M0 paccMaTpuBaeMoi Teme. M30panHas
CTYJCHTOM TpoOjieMa H3y4aeTcs M aHaJIU3UpyeTCs Ha OCHOBE OJHOTO WU
HECKOJIbKUX HCTOYHUKOB. B oTimume oT KypcoBoil paboOThl, MpeaCTaBIISIIOLICH
co00ll KOMIUIEKCHOE HCCIEAOBaHHE MPOOJIEMBbl, pedepar HampaBieH Ha aHAIHU3
OJIHOW WUJTM HECKOJIbKUX HAyYHBIX PadoT.

L]ensamu HanvcaHus pedepara sIBISIFOTCS:

® pa3BUTHE Yy CTYJICHTOB HAaBBIKOB IIOMCKAa AaKTYaJlbHBIX IPOOJIeM
COBPEMEHHOT'0 3aKOHOIATENIbCTBA;

® pa3BUTHE HABBIKOB KPATKOTO W3JIOKEHHSI MaTepualia ¢ BbIACICHUEM JIUIIb
CaMbIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJISI PACKPBITHS CYTH IPOOIEMBI;

® pa3BUTUE HABBIKOB aHAIM3a HM3YYEHHOTO MaTepuana ¥ (HOpMyIUpOBaHUS
COOCTBEHHBIX BBIBOJAOB IO BBIOPAHHOMY BOINpPOCY B MNHCbMEHHOW (opme,
Hay4YHBIM, TPAMOTHBIM S3bIKOM.

3aoauamu Hanucanus pedepara sIBASIOTCS.



- Hay4YuTh CTYJEHTAa MaKCHMaJbHO BEPHO IE€pelaTb MHEHHs aBTOPOB, Ha
OCHOBE padOT KOTOPBIX CTYJEHT MUILET CBOU pedepar;

- Hay4HUTb CTYJIEHTa FPAMOTHO U3JlaraTh CBOIO MO3UIIMIO MO aHAIU3UPYEMOH B
pedepare npobdieme;

- TMOATOTOBUTH CTYJIEHTA K JAJIbHEUIIEMY YYaCTUIO B HAYYHO — MPAKTHYECKUX
KOH(epeHUUsAX, CEeMUHapax U KOHKypcax;

- TIOMOYb CTYAECHTY OIPEACINUTHCSA C HHTEPECYIOIIEN €r0 TEMOM, JalbHENIIee
pPacKphITHE KOTOPOH BO3MOKHO OCYIIECTBUTH IPU HANMCAHUHM KypCOBOW palbOTHI
WIH TUTUIOMA;

- YACHUTH 1Js ce0d M M3JI0KHUTh NPUYMHBI CBOETO corjacusi (Hecorjacus) ¢

MHEHHEM TOTO WJIM MHOT'O aBTOpa MO JaHHOU mpoodiieMe.

OcHoBHbIe TPeOOBaHUA K CO/AepP:KaHUIO pedpepaTa

CTylleHT HNOMKEH HCHOJb30BaTh TOJBKO T€ MaTephasibl (Hay4yHbIE CTaTbH,
MoOHorpaduu, mocoOus), KOTOpble UMEIOT MPSIMOE OTHOIICHHE K M30paHHOM UM
teme. He gomyckaioTcsi OTCTpaHEHHBIE PACCYXICHUS, HE CBSA3AHHBIE C
aHanusupyemoi npoonemoit. Conepxkanue pedepara 10IKHO ObITh KOHKPETHBIM,
MCCIEI0BAThCS JIOJKHA TOJBKO OfHA MpolieMa (JO0MyCKaeTCs HECKOJIbKO, TOIbKO
€ClIM OHM B3auMOCBsi3aHbl). CTylIEHTY HEO0OXOJUMO CTPOr0O MNPUIECPKUBATHCSA
JOTUKW W3JIOXKEHUsI (HauyaTh C OMNpEACICHUS W aHaiu3a MOHITUH, MEepelTH K
MMOCTAHOBKE MPOOJEMbl, NPOAHAIM3UPOBATH IMYTU €€ pElIeHUus U CIenaTh
COOTBETCTBYIOIIME BBIBOJBI). PedepaT mMomkeH 3aKaHUMBATHCS BBIBEICHUEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxmype pedepar COCTOUT U3:

1. TurynbHOrO JIKCTA,

2.BBenenusi, rjae CTyAeHT QOpMyIUpYyeT MpodsiemMy, MOISKAIYI0 aHAIU3Y U
UCCIIEIOBAHUIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJIEAOBATEILHO PACKPHIBACTCS U30paHHAas
Tema. B oTinune oT KypcoBoi pabOThl, OCHOBHOM TEKCT pedepaTa Mmpenoiaraet

pazaenenue Ha 2-3 maparpada 0e3 BwiaeneHus r1aB. [Ipn HE0OXO0AMMOCTH TEKCT



pedepara MOXKET TOMOJHITHCA WLTIOCTPAlUIMU, TaOIuIaMu, rpadukamMu, HO UMH
HE CIENyeT "TIeperpykarb’ TEKCT;

4.3akaoueHusi, TI€ CTYJIEHT (POPMYIUPYET BBIBOJbI, CIEJIaHHBIE Ha OCHOBE
OCHOBHOTO TEKCTAa.

5.Crnucka ucnojab30BaHHOM JTUTEpaTyphbl. B MTaHHOM criMcke Ha3bIBAIOTCS KaK Te
HMCTOYHUKH, HA KOTOPBIE CCHUIAETCS CTYACHT IpHU IMOJTOTOBKE pedepaTa, Tak U
WHbIE, KOTOPbI€ ObUTM U3YYEHBI UM IIPU OATOTOBKE pedepara.

O0wvem pedepara coctapnser 10-15 cTpaHWIl MAIIMHONMKUCHOTO TEKCTa, HO B
mo0oM ciydae He JOJDKEH mpeBblmath 15 crpanun. MutepBan — 1,5, pasmep
mpudTa — 14, nmons: neBoe — 3cM, npaBoe — 1,5 cM, BepxHee u HuKHee — 1,5¢M.
CtpaHuIlbl TOJKHBI OBITH TPOHYMEpPOBaHbl. AO3aIlHBIM OTCTYN OT Hayajaa CTPOKHU
paBeH 1,25 cwm.

Iopsinok cnaum pedepara u ero oueHKa

Pedepatst mumyTtcs cTygeHTaMM B TE€UEHHE CEMECTpa B CPOKH,
yCTaHaBJIMBAaEMbI€ TIPENOaBaTEIEM MO KOHKPETHON TUCHUILIMHE, JOKIAIbIBACTCS
CTyJICHTOM U BBIHOCUTCS Ha oOcyxnaenue. IlewaTHblli BapuaHT cpaaeTcs
MpenoaaBaTeto, BeAYyIEeMY TUCIUIUINHY.

[To pe3ynpTaTam NpoOBEPKU CTYJEHTY BBICTABIISECTCS OMPEACICHHOE KOJIHMYECTBO
0aJIJI0B, KOTOPOE BXOJUT B O0IIee KOJIMYECTBO 0AIOB CTyAeHTa, HAOPaHHBIX UM B
TeueHue cemectpa. Ilpu oreHke pedepata yUHUTHIBAIOTCS COOTBETCTBHE
COJIep>KaHMs BEIOPAHHOUM TeMe, YETKOCTh CTPYKTYpPhl paOOThl, yMEeHHE paboTaTh ¢
HAay4YHOU JIUTEpaTypol, YMEHHE CTaBUTh MPOOJEMy U aHAIU3UPOBATH €€, YMEHUE
JOTUYECKW  MBICIHTh,  BlaJlcHhe  NpodEeCCHOHANILHOW  TEPMHUHOJIOTHUEH,

rPaMOTHOCTH OPOPMIICHHUS.

Tembl pedpepaToB U npe3eHTAL UM
1. IlomyyeHue MOHOKJIOHAJIbHBIX aHTUTEN
2. IlonydyeHue peKOMOMHAHTHBIX BAKIIUH
3. BHOTEeXHOJOrnYecKoe NoJiy4eHre aHTHOMOTUKOB

4. MonekyJsipHOE KIIOHUPOBAHUE



5. T'eHHas HHXXEHEpHUS pACTEHHUI

6. [IpumeHeHrE TOMOJIOTHYHON peKOMOMHAIIUY B OMOTEXHOJIOTUH

7. benkoBas UHXKEHEPUs in Vivo

8. TpaHCreHHBbIE )KUBOTHBIE

9. Ilnonosas myuika Drosophila melanogaster, kak MofiebHas CUCTEMA

10.bakrepus Escherichia coli, kak MoJieTIbHasI CHCTEMa

11.dpoxxku Saccharomyces cerevisae, Kak MOJIeNIbHAsI CUCTEMa

12.Hematona Caenorhabditis elegans, xak MojielibHasi cucTemMa

13.Pr10a Danio rerio, kak MOJ€eIbHAs CUCTEMA

14 Mpiub Mus musculus u Kpbica Rattus norvegicus, Kak MOJ€IbHasi CUCTEMA

15.Bupychl )KUBOTHBIX, KAK MHCTPYMEHTBI OMOTEXHOJIOT U

16.MeTo/1bl CEKBEHUPOBAHUS HYKJIEUHOBBIX KUCIIOT

17.Pu6o3umel u PHK-antamepsl 1 UX mpuMEHEHHE B OMOTEXHOJIOT U

18.IlpumMeHeHre aHTUTEN B OMOTEXHOJIOTUH

19.11na3Mu bl 6aKkTepuii U UX IPUMEHEHUE B KAYECTBE BEKTOPOB

20.MeTtobl cTeprIM3alvK JIAOOPATOPHOU MOCY Bl U MPUOOPOB

21.Cnoco0bl oTy4eHus] peKOMOMHAHTHBIX OEJIKOB

22.KyabpTypbl KJIIETOK MJIEKOITATAIOIINX

23.1lITaMMbI KMIIIEYHOU MATIOYKHU MPUMEHSIEMbIE B OMOTEXHOJIOTUYECKUX
MPOEKTAX

24.0co0€HHOCTH IKCIIPECCUN PEKOMOMHAHTHBIX OEJIKOB B KJIIETKAX 3YKapUOT

25.JIpoxKeBbIE IKCIPECCUOHHBIE BEKTOPBI

26.Tunbel TPOMOTOPOB B 3KCIPECCUOHHBIX BEKTOPAX

277.HampaBneHHBIM MyTareHe3 U TeHHasi HHXXeHepus 0elIKoB

28.DaroBbIi qUCILIEH

29.PubocoMHblif Tuctien

30.ITonydenne peKOMOMHAHTHBIX OEIKOB MPHU MOMOIIU FYKAPUOTUUECKUX

CHCTCM

Kpurtepuu ounenku pedepara



N3noxenHoe moHnMaHue pedepaTa Kak IETOCTHOTO aBTOPCKOTO TEKCTa
oTpeneNsieT KPUTEPUH €r0 OIICHKH: HOBM3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpA
HMCTOYHHKA; CTEMEHb PACKPBITHS CYIIHOCTH BOIPOCA; COOMIOACHUS TPEOOBaHUIA K
0(hOpPMIICHHIO.

HoBuzHna Tekcrta: a) akTyaJdbHOCTh TEMBbl HCCIEOBaHUs; O) HOBHU3HA U
CaMOCTOSATEILHOCTh B IMOCTAHOBKE MPOOJIEMBI, (OPMYITUPOBAHIE HOBOTO aCTEKTa
W3BECTHOW TIPOOJEMBI B YCTAaHOBJICHHHM HOBBIX CBSI3€H (MEXMIPEIMETHBIX,
BHYTPHUIPEIMETHBIX, HHTETPAIIMOHHBIX ); B) YMEHHUE pabOTaTh C UCCIEIOBAHUSIMU,
KPUTUYECKON JTUTEPATYPOH, CHCTEMATH3UPOBATh U CTPYKTYPHUPOBATh MaTEPHAIT; T)
SIBJICHHOCTh aBTOPCKOM TO3UIINH, CAMOCTOSITEIHLHOCTh OIEHOK W CYXKISHUU; 1)
CTHJIEBOE €TMHCTBO TEKCTA, EAMHCTBO JKAHPOBBIX YEPT.

CremeHb pacKphITUS CYIIHOCTH BOMPOCa: a) COOTBETCTBUE IUTaHA TEME
pedepara; 6) COOTBETCTBUE COJIEpKaHUSI TeME U IUIaHy pedepara; B) MOJHOTA U
riiyOMHa 3HaHWI MO TeMe; I') 00OCHOBAHHOCTh CIOCOOOB M METOJOB PabOTHI C
MaTepHaioM; €) yMeHHe 0000I1aTh, JAeaTh BBIBOJBI, COTIOCTABIATH PAa3IUIHBIC
TOYKHU 3PEHUS 110 OJTHOMY BOIIpOCY (mpobieme).

OO00OCHOBaHHOCTh  BbIOOpAa HCTOYHHMKOB: a) OIIEHKA HCIOJIb30BaHHOM
JUTEPATyphl: TPHUBJIICUYCHBI JM HauWOojiee W3BECTHBIE pPabOTHl 1O TeMe
ucciaenoBanus (B T.4. XKypHAJIbHbIE MyONUKAIMM TIOCIETHUX JIET, IMOCJICIHUC
CTaTUCTUYECKHUE JaHHBIC, CBOIKHU, CIPABKH U T.1.).

CobOmronennie TpeboBaHUM K OPOPMIICEHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI
CCBUTKM Ha WCIOJB3YEMYIO JUTEPATypy, CIHUCOK JUTEpaTyphl; O) OIICHKA
IPAMOTHOCTH M KYJIbTYphl  H3T0XeHus (B T.4.  opdorpaduyeckoi,
MyHKTYaI[MOHHOW, CTUJIUCTUYECKON KyJIbTYphI), BIIaJICHUEC TEPMUHOJOTHEH; B)
cobioieHue TpeboBaHui K 00BEMY pedepara.

Penen3ent gomkeH dYeTko CHOPMYIMPOBATH 3aMEUaHWE U BOIPOCHI,
&KeJIaTeIbHO CO CChUIKaMH Ha paboTy (MOXKHO Ha KOHKPETHBIE CTPAHUIIbI pa0OThI),
Ha UCCJIeIOBaHUs U (DaKTUYECKHE TaHHBIC, KOTOPHIC HE YUET aBTOpP.

Pemen3eHT MOXET Takke yKaszaTh: oOpariaics Ju OpIWHATOp K TeMe paHee

(pedepatsl, THCHbMEHHBIE PAa0OTHI, TBOPUYECKUE PAaOOTHI, OJUMITUAAHBIE PAOOTHI U



Ip.) U €CTh JIU KaKue-Tu0O MpEeIBAPUTEIIbHBIC PE3YJbTaThl; KaK BBIMTYCKHUK BEI
paboty (miaH, IPOMEKYTOUHBIE TAlbl, KOHCYJIbTAIUA, J0pa00TKa U nepepadoTKa
HalMCaHHOTO WJIM OTCYTCTBHE UETKOTO IUIaHa, OTKa3 OT pPEeKOMEHJaIun
PYKOBOJIUTETSA).

CryneHt npencraBisieT pedepar Ha peleH3UI0 HE MO3/IHEE YeM 3a HEAENI0 J0
3alUThL. PElleH3eHTOM SIBISIETCS HAYyYHbIN pyKOBOJUTENb. ONBIT MOKA3bIBAET, YTO
1e71eco00pa3HO 03HAKOMUTH OpJMHATOpa C pELEeH3ueld 3a HECKOJIbKO JHEH 10
3amuThl. ONMOHEHTOB HA3HA4YaeT MpenojaBaTelb W3 4YHCIIa OpAUHATOPOB. Jlis
YCTHOT'O BBICTYIUICHUSI OpAUHATOPY H0cTaToyHO 10-20 MUHYT (MIPUMEPHO CTOJBKO
BPEMEHH OTBEYAET MO OMJIeTaM Ha K3aMEHe).

OueHka 5 cTaBUTCSA, €CJIM BBITIOJIHEHBI BCe TPEOOBAHUS K HAIMUCAHUIO U 3AIIUTE
pedepara: oOo3HaueHa mnpoOiemMa M OOOCHOBaHA €€ aKTyaJlbHOCTh, CJEJIaH
KpaTKUW aHali3 Pa3IudYHBIX TOYEK 3PEHHS Ha pacCMaTpuUBaeMylo MpodiiemMy u
JOTUYHO U3JI0kKEHA COOCTBEHHAs] MO3UIUS, CHOPMYIUPOBAHBI BBIBOABI, TEMa
pacKpbITa MOJTHOCTBIO, BbIEPKAH 00BEM, COOIIO/IEHBI TPEOOBAHUS K BHEIIHEMY
0(pOpMIICHUIO, TaHbI TPaBUIIbHBIE OTBETHI HA JOTOJHUTEIIbHBIE BOIPOCHI.

Ouenka 4 — ocHOBHBIE TpeOOBaHUS K pedepaTy U €ro 3allUTe BBHIMOIHEHBI, HO
Ipyd HTOM JIONYILIEHbl HEJAO4YeThl. B YacTHOCTH, HMEIOTCS HETOYHOCTU B
M3JIOKEHUM MaTepuaina; OTCYTCTBYET JIOTMUECKas TMOCIIeIOBATEIbHOCTh B
CYXXJICHUSIX; HE BbLIepkKaH 00bEéM pedepara; UMeroTcst ynyieHus B 0ohOpMICHUY;
Ha JIOTIOJIHUTEJIbHBIE BOMPOCHI IIPH 3aILUTE JIAHbI HETIOTHBIE OTBETHI.

Ouenka 3 — HMEIOTCS CYHIECTBEHHBIE OTCTYIUIEHUSI OT TpeOOBaHUN K
pedepupoBannto. B dacTHoCcTH: TeMa OCBEII€HA JIMIb YAaCTHUYHO; JIOMYIICHBI
(dakTuyeckue omuOKM B cojepkaHud pedepara wiM HOpu  OTBETE Ha
JOTIOJIHUTEINIbHBIE BOMPOCHI; BO BPEMsI 3allIUTHl OTCYTCTBYET BBIBOJI.

Ouenka 2 — Ttema pedepaTa HE pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HETOHUMAaHue MPOOJIEMBI.

Ouenka 1 — pedepaT opaAMHATOPOM HE MPEACTABIICH.
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acnopt ®OC

Koa u ¢popmyanposka Jrtanbl GOPMUPOBAHMA KOMIETEHIMH
KOMIEeTeHIHH
OCHOBBI IIPEIMETHOTO MTOKMCKA B
OITK-9 S MH(POPMALMOHHBIX, OMOIHOrpadUIecKuX
e — pecypcax, MeIuKO-OHOJIOTHYECKYIO
CIICHUATTU3UPOBAHHOT O TCPMHUHOJIOTHIO.
000py10BaHUS U MEIULUHCKUX Haxonuts nmureparypy, OIUCHIBAOLLYIO
M3/ICIIN, TIPEy CMOTPCHHBIX JUISI yMeeT OTKPBITHIE BOIPOCHI B 00J1ACTH COBPEMEHHOM
UCMOIb30BaHKA B OMOTEXHOJIOTUHU U 3/IPaBOOXPAHEHHUSL.
npodeccuoHanbHOU cdepe N
prasieer MeTtonaMu oMCcKa Hay49HOU HHpOpMALUU B
6a3ax nanubix NCBIL
[Tpuniun paboTs! aMmruMdukaropa amst
nposeaenus 1P, obopynoBanus amns
3Haer aneKkTpoopesa OEIKOB U HYKJICHHOBBIX KHCIIOT,
TK-11 roTOBHOCTS K OpraHH3aLiy MHKYO0aTOpOB ¥ OMOPEaKTOPOB /st paboTHI ¢
1 OCYIECTBICHUIO PUKIATHBIX 1 KJIETKaMH IPOKAPUOT U SYKAPHOT.
MPAaKTUYECKUX MPOEKTOB M UHBIX PaboTath ¢ KyIbTypaMu NPOKapUOTUIECKUX U
MEPONPUATHIA N0 N3YUECHUIO Veer 9YKAPHUOTHYECKUX KIIETOK, MOIy4aTh
OMOXUMHUYECKUX U CTaOMIIbHBIC KJIETOUHBIC JINHUM,
(U3HOIOTHYECKHUX TPOIIECCOB U IKCIIPECCUPYIONIYIO0 PEKOMOWHAHTHBIE OCTKH.
ABIICHUH, POMCXOIAMIMX B MeToaaMu OIMMEPA3HOM LEMHOM PEaKIHH,
KIJICTKE HCIOBCKa 31eKTPO(POPe30M OEIKOB M HYKICHHOBBIX
Brnaneer | KuCIOT, METOAaMU OYUCTKH U BBIJCICHUS
0€JIKOB U HYKJIEMHOBBIX KHCIIOT, METO/IaMHU
MOJICKYJISIPHOTO KIIOHUPOBAHUSI.
OcobeHHocTH paboThl M BO3MOXKHOCTH
3Haer 000pyI0BaHUS ISl IPOBEICHUS
K-12 OMOTEXHOJIOTMYECKUX PadoT.
CTIOCOOHOCTH K ONPEIeICHHIO [TpuMeHSATh HOBBIE METO/IBI U METO/UKH,
HOBBIX 00JIacTell nccien0BaHus v Veer HaIpaBJICHHBIC HA OXPaHy 3/10pPOBbS IPAXKAAH B
npobsieM B chepe pazpaboTku 00acTu COBPEMEHHOM OMOTEXHOJIOTHU U
OMOXUMHUYECKUX U (PUUKO- 3/IpaBOOXPAHEHUS.
XMMHYECKHX TEXHOJIOTHH B HaBblkaMu BHEJPEHUH HOBBIX METOJIOB U
3ApaBOOXpaHCHUI Braxeer METOAMK, HAIIPaBJICHHBIX HA OXPaHy 3740pOBbs
rpaxkJaH B 00JacTH COBPEeMEHHOU
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.
Ne KOHTpOJ'II/IpyeMBIG OHGHO‘IHBIG CpCACTBA - HAMMCHOBAHUC
n/n | Momyyu/ pas3zielsl / TeMbl Kogp! u sTamnsl 5 S — S ——
JUCHHUITIINHBI q)OpMI/IpOBaHI/ISI KOMIICTCHIINH KOHTPOJIb aTTecTamus




Tema I. [TpuHUMIIBI
MOJIEKYJISIPHOTO
KIIOHUPOBAHHS.
[Momumepa3zHas nenHas
peaxus

Tema II. ITpunHuumnet
MOJIEKYJISIPHOTO
KOHCTPYHUPOBAHUS U
KJIIOHUPOBAHWUS C
MIPUMEHEHHEM
MHUKPOOPIaHHU3MOB U
BEKTOPHBIX CHCTEM
Tewma III. Co3nanue u
HCIOJIb30BaHUE
FEHETHYECKUX
KOHCTPYKLMH ISt
TpaHCTEHE3a B KJIETKax
MJICKOIUTAIOILIKX.
TpaHcreHHsie
KUBOTHBIE.
IlepcniekTuBBI reHHOM
Tepamuu

Tema IV. Pa3pabotka n
CO3JJaH1E TEHETUYECKUX
KOHCTPYKIHI
6rodapmarieBTHIECKOTO
HA3HAYCHUS

Tema V. Ananus
FEHETHUYECKU
00yCITOBIICHHBIX
MATOJOTHIA, MOHOTCHHBIX
1 MyJIbTA(AKTOPHBIX
3a0osieBaHNi

Tema VI. Ot
FEHETHUYECKOT0 aHallnu3a
K T€HOMHOM MEIULIUHE:
TEXHOJIOTUU
[IOJIHOT€HOMHOTO
CKpUHHHTA aCCOIUAINN
C NaTOJIOTHEN

OIIK-9 3HaeT, yMeerT,
TIK -11 BJIaJICET
IK-12

Kontponsnoe
TECTUPOBAHUE,
Hoxmnan

onpoc

3auer
Bonpocsr -1-38

IIkana onueHUBaHUA YPOBHSA C()OPMHUPOBAHHOCTH KOMIIETEHIIHI

Kon u Jrtansl popMUpOBaAHHUSA KpUTEpHH MoKa3aTeju
¢Gopmyaupo | KOMHeTeHIUU

B-Ka

KOMIIeTeHIH

U

OIIK-9: OcHoBBI 3HaHue 3HaeT
TOTOBHOCTb K IIPEIMETHOTO OCHOBHBIX IlenTpanpHytO
IIPUMEHEHUIO IIOKCKa B JTanoB J0rMy
CHeUaIN3Up MH(POPMALIMOHHBI | CTAHOBIICHHS MOJIEKYJISIPHON
OBaHHOI'O X, TEHETUKH, ouosoruy,
000pyI0BaHU 3uact oubnuorpaduyec | onmpeneneHuit, OCHOBHBIE

au KHX pecypcax, MOHSITUH, 3aKOHBI
MEIULIMHCKU MEINKO- OCHOBHBIX peanuzanyu u
X U3J€eTuil, OMOJIOTUYECKYIO | MEXaHH3MOB nepenayn
IIPEyCMOTpE TEPMHUHOJIOTHIO. | pealn3alyu TeHETUYECKOMN




HHBIX TSI TEHETUYECKOro | MHpOpMaLHUu.
WCIIOJIb30BaH MaTtepuana Crniocoben
us B OOBSICHUTH
npodeccrona TTOHSITHSL:
TBHOM cdepe TE€HETUYECKUI
KOJI, T€H, aJUIelb,
TOTYJISLUSI.
YMeHue YmMmeer
CXEMaTHYEeCKH CXEMaTHYEeCKH
BOCIIPOU3BOAMT | MPEACTABUTH
b OCHOBHbIE
Haxonuth OMOJIOTUYECKHUE | TEeHETUYECKHE
JIUTEPaTYpYy, TIPOIIECCHI, MIPOIIECCHI,
OIMCHIBAIOUIYIO0 | HAalTH IPUMEHSIET
OTKPBITHIC JOTIOJTHUTENbHY | OCHOBHBIC
BOIIPOCHI B 10 JINTEPATYPY TOHSITHS B
YmMmeer ° .
obacTu 110 U3y4aeMou obmacTu obuieit
COBPEMEHHOM TeME, YMEHUE TCHETHUKU B
OMOTEXHOJIOTUHU U | IPUMEHSTh peLICHUH
3[IPAaBOOXPAHEHH | TIOJTY4YECHHBIC MPAKTHYECKUX
A1, 3HAHUS JUIS 3aja4, ymeer
aHaM3a NPEACTaBIISATh
JUTEPATypHl IO | PE3YIbTATHI
CMELUUAIBHOCTH | SKCIIEPUMEHTAIBH
BIX paboT.
Brnaneer I'my6oxoe
HaBBIKAMU MIOHUMaHHe
YCTAHOBJICHHS MIPOIIECCOB
B3aUMOCBSI3€H (YHKIIMOHMPOBAH
(byHIaMEHTaJIbH | Ml TEHETUYECKOTO
BIX JTUCIMILUINH, | ammapara,
Meronamu TaKUX KaK MIPOUCXOISAIINX
MOUCKA HAYYHOH | XuMus, Ha BCEX YPOBHSX
Bnaneer uHpopMaIny B MOJICKYJISIDHAsi | OpraHU3aluu
0a3ax TaHHBIX ouonorus, KUBOU MaTEpHH.
NCBL. redetuka u 1p.; | Crnocoben
Haspikamu BBIPA3UTh CBOE
MIPOBEACHUS MHEHHE TI0
Hay4yHO- copMyIMpOBaHH
UCCIIeIOBATENLC | O¥ mpobieme,
KOl paboThI apryMeHTHpOBAaTh
ero.
3Haer 3HaeT poib
[K-12: COBpPEMEHHBIE 3BOJIFOLIMOHHOU
OcobenHoctu
CIOCOOHOCTh METOIbI UJIeH B
paboThl 1
K JNETEKIUH OMOJIOrUYEeCKOM
BO3MOKHOCTH
OTIpeIeIIeHU NOJTUMOP(HU3MO | MEPOBO33pPEHNUH;
3Haer 000pyI0BaHUS
10 HOBBIX B B T€HETHKE uMeer
. IS IPOBEICHHUS
obmacreit COBpPEMEHHBIE
OMOTEXHOIOTHYe
UCCIIEI0BaHH NIPECTaBICHUS
CKHUX padoT.
s 1 IpooIieM 00 ocHOBax
B chepe IBOJIIOIIMOHHOM




pa3paboTku

TEOpUHU, O MUKPO-

Oonoxumuyuec u
KHX U MaKpOIBOJIOIUH.
¢buznKo- 3HaeT METOIbI
XMUMUYECKUX U3yYeHUS
TEXHOJIOTUI HACJIeZICTBEHHOCT
B Y U TEHETHYECKOU
3IpaBOOXpaH M3MEHYHBOCTH.
€HUU JlemoHcTpUpyeT | YMeer
yMEHHE copMyIHpOBaTh
[TpumeHsTH npuobperarsb HAY4YHYIO
HOBBIE METOJIbl M | HOBBIEC 3HAHUS C | IPOOIIEMY B
METOIMKH, UCTIOJBb30BaHUE | 00JIACTH
HarpaBJICHHbIC M COBPEMEHHBIX | T€HETHKH. Y MEeT
Ha OXpaHy HAYYHBIX MIPUMCHSITh
Vaeer 3/10pOBbs METOIOB pa3paboTaHHbIE
TpaxIaH B TCHETHKH. METOAMKH B
obnacTu Ymeer AKCIEPUMEHTAIbH
COBPEMEHHOMU ¢dopmynmpoBath | oif paboTe.
OMOTEXHOJIOTUHU M | HayYHBIE 331a4H
3[PaBOOXPAHEHU | U MOJOUPATH
A1, aJIeKBaTHBIC
METOBI ISl UX
peeHusl.
Bnaneer Buianeer
OCHOBHBIMH HaBBIKaMU
HaBpikamu COBPEMEHHBIMU | HCIIOJIb30BAHHUS
BHC/PCHIA T€HOMHOMU KOMIIBIOTEPHBIX
HOBBIX MCTOMIOB M |\t nprimmB. porpaMM JJist
MCTOIHK, MOJICKYJISIPHOTO
HaTPaBIIEHHBIX MOETHDOBAHKS 1
Ha OXpaHy AHAII3A
Bunaneer 310pOBbsI FEeHETHUECKOI
TpaiIat B uHpOpMaLUH.
obacTu
COBPEMEHHOM
OMOTEXHOJIOTHH U
3IPaBOOXPAaHEHU
A1,
ITpuHumn padboTs
IK-11: amMIuHuKaTopa
TOTOBHOCTH K J1s1 IpOBEACHUS
OpraHu3aIIH I111P,
U obopymoBaHus
OCYHICCTBJICH TS
3Haer
U0 anekTpodopesa
OpHUKIagHBIX OEJIKOB U
u HYKJICHHOBBIX
MPaKTUYCCKU KUCJIOT,

X MPOEKTOB U
UHBIX

MHKYO0aTOpOB U
OHOpPEaKTOpPOB




MEPOIPUITH 1151 pabOTHI €
1 110 KJIETKaMH
U3yYEHUIO MIPOKAPUOT U
OnoXxuMmuIec SYKApPHUOT.
KHUX U JlemoHcTpupyeT | YMeer
¢duznonorunye Paborats ¢ yMEHHE copMyIHpOBaTh
CKHUX KYJIbTypamMu npuodperarpb HAY4YHYIO
MIPOIIECCOB U MPOKAPUOTHYECK | HOBBIE 3HAHUS C | MPOOIIEMY B
SIBIICHUI, uX U UCTIOJIb30BaHUE | O0JIACTH
MIPOMCX OIS 9YKapHUOTHYECKU | M COBPEMEHHBIX | TEHETUKU. Y MEeT
UX B KJIETKE X KJIETOK, HaYYHBIX IPUMEHSTh
YEJI0BEKA; Vieer MOJTy4aThb METOIOB pa3paboTaHHbIE
CTaOWIIbHBIC TCHETHKH. METOAMKH B
KJICTOYHBIC Ymeer HKCIEPUMEHTAIbH
JIMHUH, ¢dbopmynmpoBath | oif paboTe.
HKCHPECCUPYIONI | HAy4HBIE 3a]auu
yI0 U ToA0UpaTh
PEKOMOMHAHTHBIC | a/JIeKBaTHBIC
OemnKu. METOBI ISl UX
peeHusl.
Metonamu Bnaneer Bnaneer
MOJIMMEpa3HON OCHOBHBIMH HaBBIKAMHU
LEMHOMN peakiiy, | COBPEMEHHBIMU | UCIIOJIb30BAHHUS
3J1eKTpo(ope3oM | METOIaMHU KOMITBIOTEPHBIX
0€eJIKOB U T€HOMHOI IporpamMm Jyist
HYKJIEMHOBBIX MEIUIUHBI. MOJICKYJISIPHOTO
KHCJIOT, MOJICIIUPOBAHUS U
METOAAMHU aHammn3a
Bunaneer o
OYHMCTKU U TCHETHYECKOM
BBIJICJICHUS uHpOpMaLIUH.
0€eJIKOB U
HYKJIEMHOBBIX
KHCJIOT,
METOAAMHU
MOJICKYJISIPHOTO
KJIOHUPOBAHMSIL.

KoHTpoJsibHBIE TeCcThl NpEeAHA3HAUYEHBI JIS CTYACHTOB, M3YyYalOUIUX KYypC

OneHnoyHblie cpeacrsa 1Jid TeKymei/i arTrecranmm

((MOJIeKy.HHpHO-FCHCTH‘ICCKI/IC TCXHOJIOTHH B MCOAUITUHEC)).




[Tpu pabote ¢ TecTamu mpeasaracTcsl BHIOpaTh OJIMH BapHAHT OTBETA U3 TPEX —
YeTRIPEX NPCHIOKEHHBIX. B TO ke BpeMs TeCcThl II0 CBOCH CIIOKHOCTH
HeoAuHAKOBBl. Cpeau TNPEIIOKEHHBIX HMMEIOTCS TECThI, KOTOpHIE COJAEpIKaT
HECKOJbKO BapUAHTOB MPABWIBHBIX OTBETOB. OpAMHATOPY HEOOXOIUMO YyKa3aTh
BCE MPABUILHBIC OTBETHI.

TecTsl paccunTaHbl KaKk Ha WHIWBHIyaIbHOE, TaK W HA KOJJICKTMBHOE WX
pemerrie. OHU MOTYT OBITH UCTIOJIB30BAHBI B TIPOIECCE W Ay IUTOPHBIX 3aHATUH, U
CaMOCTOSTEIbHOU padoThl. OTOOP TECTOB, HEOOXOAUMBIX ISl KOHTPOJIS 3HAHWUU B
poIiecce MPOMEKYTOUYHON aTTeCTalliy MPOU3BOUTCS KaXKIbIM IPEToIaBaTesieM
WHIUBUTY AJTBHO.

Pesynbrater BBITTOTHCHUS TECTOBBIX 3aTaHui OIICHUBAIOTCS
IpernoAaBaTelieM MO MATHOAUIPHOM IIKaje JJISI BHICTABICHHUS aTTECTAIMK I TI0
CUCTeMe «3adeT» — «He 3ader». OICHKA «OTJIMYHO» BBICTABISICTCS IIPH
MpaBUILHOM OTBeTe Ha Oosee yeM 90% mpemaioKeHHBIX MpenogaBaTeeM TeCTOB.
O1eHKa «X0poIIo» — MPH MPaBUILHOM O0TBeTe Ha Oosiee yeM 70% tecToB. OrieHKa
«YIOBJICTBOPUTEIHHO» — TPHU TMpaBUILHOM OTBeTe Ha 50% mNpemioKeHHBIX
OpJIMHATOPY TECTOB.

IIpuMepbI TECTOBBIX 3aaHUH

1. Ha3naueHue MUTATEIBHBIX CPE/:

a) obecrieueHne BbDKMBAEMOCTH KIIETOK;

0) cmOCOOHOCTH KIJIETOK K Iposiudepanuu;

B) CITOCOOHOCTH KJIETOK K AU PEepeHITUPOBKE

1) 0, B - BEPHO;

€) BCE BBIIIEMIEPEUUCIECHHOE BEPHO.

2. Kakue BHIBI MaTepHaNOB HMCIOJB3YIOTCS TMPHU KYJIbTHUBHPOBAHUU KIETOK
MJICKOITUTAIOIIHX:

a) TJIaCTHK;

0) aIFOMOOOPOCUITUKATHOE CTEKIIO;

B) METaJLT;

T') BCE€ BBINIENIEPEUUCIIEHHOE BEPHO



3. XapakTepHble IPU3HAKU AMOINTO3a KIETKU:

a) TeHeTHUYecKas JIeTePMHHAHTA, Yy4acTUE CHEIUAJIbHBIX BHYTPUKIETOUHBIX
MEXaHU3MOB;

0) HeporpaMmMupyemas ruoeib KIeToK;

B) IPOTPAaMMUPYEMBIN XapaKTep ru0enu KIEeTKH;

T) mpolecc rudeau HeynpaBisieM;

1) TIpo1iecc rudenr oopaTum.

4. IlepBbie SKCIEPUMEHTHI, MOKA3aBIIHE, YTO >KUBOTHBIE TKAHU BO3MOXKHO

KyJIbTUBUPOBaTh B  (DU3HOJOTHUUECKOM  pacTBOpe in  Vitro  TpOBel

1. K. bepuapn
2. V. Py (Poykc)
3. I. Kenep

4. P. Xappucon

5. Kakue k1eTku jerde KyJbTUBUPOBATH?

a) Knetku me30/1epManbHOr0 MPOUCX0XKACHUS;

0) DnuTenuaabHbIC KIETKH;

B) Heiiponsr;

r) KieTku sHIOKpUHHBIX TKaHEH

6. DakTOphI pOCTa 3TO

a) OMOJIOTMYECKU aKTUBHbBIE COCTUHEHUS;

0) CTUMYJIUPYIOT WK UHTUOUPYIOT JiefeHre u qudhepeHInpoOBKY KIETOK;

B) SIBJISIFOTCSI OCHOBHBIMH NIEPEHOCUMKAMHU MUTOT€HHOTO CUTHAJa KIETKHU;

') NPOAYLHUPYIOTCS HECHEUUPUIESCKUMU KIETKAMU, HAXOSUIUMHUCSI BO MHOTUX
TKaHSX;

1) CXOJIHBI C TOPMOHAMU;

€) BCE BEPHO;

X) a, 0, B, T, - BEpHO

7. [Tpu TpaHchopMaruu CKOPOCTh pocTa KJIETOK
1. HE WU3MEHSIETCA

2. YBEJIMYUBACTCS



3. YMEHBUIAETCA

8. YcnemHoe ncnonp3oBanue GpuOpoOIACTOB B MEAUIIMHE CBS3aHO C TEM, UTO
OHH HUMEIOT:

a) TUIUIOUIHBIA KapUOTHII;

0) HU3Kas IKCIIPECCHUS] aHTUTE€HOB THCTOCOBMECTUMOCTH;

B) OTCYTCTBUE OHKOTCHHBIX TTOTCHIIHA;

') CHHT€3UPYIOT TPOIIOKOJIIAreH;

1) IpOIYyIUPYIOT (DAKTOPHI POCTAa;

€) BCE BEPHO

9. KynpTUBHpOBaHME OPraHOB HA CTOJHUKE W3 METAUIMYECKOW CETKH

MPEIITI0KHIT

1. Jle6
2. Coparr
3. Tpoysenn
4. Yen

10. Hakomnnenue OTXOJI0B U HEMOCTOSTHCTBO BHEIIHMX YCJIOBHUH HaOItOgaeTCs
MpU KyJbTUBUPOBAHUU:
a) HETPOTOYHOM,;
0) MPOTOYHOM
11. Tlo ucrounuky Boigenenus CK knaccupuuupyror:
a) SMOpUOHAIILHBIE;
0) peranbHbIE;
B) CTBOJIOBBIE KJIETKH B3POCIOTO OpraHn3Ma
') BCE BEPHO
12. CTBOIOBBIE KIIETKH
a) HenuddhepeHITMpOBaHHbBIC KICTKH;
0) nuddepeHIMPOBaHHBIE KIETKU
B) CIIOCOOHBI K CAMOBOCIIPOU3BEACHUIO
) ciocoOHbI K TU(dhepeHINPOBKE B CTICIIUATU3UPOBAHHBIC TKAHU,

1) a,B,I' - BEPHO



13. DMmOpuoHnanbsHbie cTBOJOBBIE KieTkH (DCK)
a) MOTYT HEOTPAaHWYEHHO TMOJJACPKUBATHCSI B KYJIbType M CIIOCOOHBI
nriddhepeHIpoBKe BO BCE KIETKH B3POCIOTO OpraHnu3Ma;
0) o00yamaroT OTrPaHMYEHHOM CHOCOOHOCTHIO K JuddepeHnnpoBKe
OTPaHUYCHHBIM MTPOJIU(EPATUBHBIM TTOTCHITHAIOM.
B) 00JaJal0T CIOCOOHOCTBIO K KOHTEKCT-3aBUCHUMOU nuddepeHupoBke
"HEPOACTBEHHBIE" TUIBI KJIETOK.
14. Comaruueckue ctBoJioBbie KieTku (CCK)
a) MOTYT HEOTPAaHWYEHHO IOJJICPKUBATHCS B KYJIBTYpe H CIIOCOOHBI
nriddhepeHIMpoBKe BO BCE KIECTKH B3POCIOT0 OpraHnu3Ma;
0) o00yamaroT OTPaHMYEHHOM CHOCOOHOCTHIO K JuddepeHnnpoBKe
OTPaHUYCHHBIM PO (EPATUBHBIM MTOTCHITHAIOM;
B) 00JaJal0T CIOCOOHOCTBIO K KOHTEKCT-3aBUCHUMOUN nuddepeHupoBke
"HEPOACTBEHHBIE" TUIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocnoro opranuzma oOHapyKEHbI B:
a) KpOBHU;
0) KOCTHOM MO3T€;
B) CKEJICTHBIX MBIIIIIAX;
') pOrOBUIIE U CETUATKE TJia3a;
1) MyJiblie 3y0OB;
1) TOJIOBHOM ¥ CTUHHOM MO3T€;
€) KPOBEHOCHBIX COCY/Iax;
) TICYECHHU;
3) KOX€;
1) JKeITy TI0YHO-KHUIIIEYHOM TPAKTE;
K) IOJIKETYIOUHOM XKeese.

J) BCE€ BEPHO

16. Me3enxumanbsubie cTBOJOBbIe KieTku (MCK) oTkpeiTel B 60-x romax

IIpOoIJIoro CTOJICTHUA



a) A. OpuaeHIITEHHOM;
0) A. MakcuMOBBIM;
r) JI. Kopoukunsim
17. MCK sBnsitoTCs IpeIIIeCTBEHHUKAMHU
a) aJUIOIINTOB;
0) XOHIPOIIUTOB;
B) 0CT€00JI1aCTOB;
r) hpubpob1acTOoB;
1) CTPOMBI KOCTHOTO MO3ra:
¢) a,0,B,11 - BEPHO
18. OCK npumeHsroTCs 1151 JICUCHUS:
a) nuabet tuna I;
0) 6omne3ub [lapkuHCcoHa;
B) TPAaBMAaTUYECKUX MOBPEKICHUM CTMHHOTO MO3Ta;
T) UIIIEMUYECKOU 00JIE3HU Cepla;
1) TyOepKynesa;
€) MbllieuyHoi aquctpoduu [romieHHa;
) a,0,B.T,€ -BEpPHO
19. B3pocibie CTBOJOBBIE KIIETKHU:
a) SIBJISIFOTCSI IPUYUHON HEKOTOPBIX TUIOB PAKa;
0) TepAIOT KU3HECTTOCOOHOCTh C YBEJIMUEHUEM BO3pacTa JIOHOPA;
B) 00HApPY>KEHbI TOJILKO B IJIOAHON TKAHU U YMOUIUKAIBHON KPOBH;
T') MOTYT OBITh UCIIOJIB30BAHBI JUIsl CO3JJaHUS 1IEJIOCTHOTO OpraHa;
1) UMEIOT TaKylo K€ aHTUT€HHOCTh, KaK U KJIETKU JOHOPA;
€) BCE BEPHO;

) OTBETHI a),0), ¥ /1) BEPHBI

20. [Ins co3maHusi KyJabTypbl SMOPUOHATBHBIX CTBOJIOBBIX KJIETOK BBI JOJIKHBI
MMETH:

a) OIJIOAOTBOPEHHYIO SIUIIEKIETKY;



0) COMaTHYECKYIO KIETKY;
B) MaTKy JJII UMIUTAHTAINN;
I) MOAXOJAIIYI0 Cpedy JUIsl BhIpalllUBaHUs, HApUMEp KJIETOYHBIC JTUHUU
MBIIIIH;
1) MHO>KECTBO OTUIOJIOTBOPEHHBIX SIMIEKIIETOK;
€) OTBETHI a) U T') BEPHBHI,
) OTBETHI a), 0) U T') BEpHBI
21. TpyaHocTH B WUCIHOJb30BaHUU CYIIECTBYIOIIMX B HACTOSIIEE BpeMs
AMOPUOHATBHBIX KJIETOYHBIX JIMHUM B JICUEHUH 3a00JICBaHUN YeJIOBEKa COCTOUT B
CJIEIYIOLIEM:
a) oHu MoryT audHepeHIpoBaTLCA B HEMPABUIbHBIN TUI TKAHU;
0) OHM MOTYT CITy>KHT UICTOYHUKOM PaKa;
B) OHU MOTYT OBITh 3arpsi3HEHBI NIPU BhIPAIIMBAHUM HA KJIETOYHBIX JTUHUAX
MBIIIIH;
r), 0 ¥ B - BEpHO
22. B noanepkaHUW >KU3HU BBICHIMX OPraHU3MOB KIIOUEBYIO POJIb UTPAET
KOHTPOJIb
a) mponudepaIuu,
0) nuddepeHIPOBKHY;
B) HAIMPABJICHHOTO JBUXXEHUSI KIJIETOK;
') BCE BEPHO
23. 15 MHAYKUHUK CIIUSIHUS KJIETOK UCIOJIB3YIOTCS BEIlleCTBA
a) nonsl Ca?*
0) MOJUATUIICHTJINKOIb,
B) JIM30JICIIUTHH,
I') MOHOOJI€AT TJIUIIepUHA,
n) Bupyc Cennait
€) TIULEpPUH
) BCE BEpPHO

3) a,0,B,T,]1 -BEPHO



24. KiieTkd, UCIOJB3yEMBbIE KaK B KIETOYHOW TPAHCIUIAHTOJIOTMH, TaK U B
TKaHEBOU MHXKEHEPUU, MOTYT OBITh:

a) ayTOT€HHBIMH;

0)aJJIOTeHHBIMU;

B) KCEHOT€HHBIMU

') BCE BEPHO

25. Tunorerndeckass  CIOCOOHOCTh  CTBOJOBBIX  KIETOK  B3pOCJOIO

muddepeHIupoBaThCS B KJIIETKU HECKOJIBKUX HarpaBiieHU nuddepeHnpoBKu

a) TIaCTUYHOCT;
0) MepCUCTEHITUS;
r) npoaudepanus

26. OnyxoneBbIe KIETKU B KYJbTYpE:

a) gensares 50 pas;

0) nemsitesa 100 pas;

B) OECCMEPTHBI;

) HE IeNATCS

27. [lpuMepoM CIIOHTAHHOTO CIUSTHUS KJIETOK HE SBJISIETCS:

a) mIa3MoraMus y rpu0os;

0) CIMsSHUE MUOILIUTOB;

B)CIIUSIHUE OITYXOJIEBBIX KJIETOK;

r)oOpa3oBaHNE 3UTOTHI;

1) causaue GudpobdiacToB

28. KieTkn nepBUYHON KyJIBTYPHI:

a) OJHOPOJIHBI;

0) reTepOreHHbI;

B) HE COAEPKAT CHEIUATU3UPOBAHHBIX KJIETOK;

') aKTUBHO MPOJIudEepUpyroT

29. IIpu3Haku U CBOMCTBA XMMEPHOIO OPraHU3Ma IMTOTOMKAaM:

a) TIepeIaroTCs;

0) HEe TIepeIarTCs



30. B skcniepumenTtax, npoBeneHHbIx Poccom Xappuconom B 1907 ropy, in
Vitro KyJ1bTUBUPOBAJIACH TKAHbD:

a). HepBHas,

0) snuTenuanbHas;

B) 000J104Ka KYpUHOT'O SMOpPHOHA;

I') OIIyXO0JIeBast

31. TpancopmupoBaHHBIE KIETKH:

a) CTAaHOBATCS 3aBUCUMBIMH OT CyOCTpaTa;

0) 00pa3y0T MOHOCIIOM;

B) 00pa3yl0T MHOTO CJIOEB

32. OcTtaHOBKa JeJ€HUsI HOPMAJbHBIX KJIETOK MOciie 00pa30BaHUSI MOHOCIOS
oOBsICHSIETCS:

a) KOHTAKTHBIM TOPMO>KEHHUEM;

0) KOHKypeHIIKe 3a (PakTOpbl pocTa U MUTATEIbHBIE BEIIECTBA;

B) (hOopMOIi KIIETOK;

') OpraHu3aluen IUTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ATUX (aKTOPOB

33. Cpena nid KyIbTUBUPOBAHUS )KUBOTHBIX KJIETOK:

a) Kucjas;

0) menoyHas;

B) OJIM3Ka K HEUTpabHOU

OIIeHOquIe cpeacrsa aJid HpOMe)I(yTO‘IHOﬁ arTrecCrannmmu
BOIIpOCLI K 3a49€Ty Mo IMCIUIIINHE

«I'eneTrnueckas HHZKCHECPU D>



1. Uctopusi pa3BuTuss OHOTEXHOJOTHHM KaK MPAKTUUECKON eATeIbHOCTH
JIOJEN M €€ OCHOBHBIE BEXM CTAHOBJIEHHUS Kak Hayku. llepBble moucropuueckue
ouorexHonoruv. Bo3HUKHOBeHUE TepMUHA «bUOTEXHOIOTUS» W €ro aBTop.
[lepBoe OMOTEXHOJOTHUECKOE MPOU3BOACTBO AHTUOMOTHKA, aBTOP €€ CO3JaHUS.
OCHOBOIOJIO)KHUKHA ~ KJIETOUHBIX KYJbTYp W OHMOMEIUIIMHCKUX KJIETOYHBIX
TEXHOJIOTUH. OCHOBHBIE OTKPBITUSA U OCHOBOITOJIOKHUKU T€HHOW UHKECHEPUH.

2. CTpoeHue HYKJIEHMHOBBIX  KHUCJIOT. lIpeamiecTBeHHUKH  OUMOCUHTE3a
HYKJIEHHOBBIX KMCJIOT. 3°- M 5’ KOHIBI LENeH HYKIEMHOBBIX KUCIOT.

3. ®opwmsl ctpykTypsl JJTHK.

4. Penmukarus JIHK npokapuor u »3yKapuoT, OCOOEHHOCTU pEIUIMKAIlUH,
CHUHTE3 OJJHOWM U BTOPOM LEMH — OCHOBHBIE PA3JINYUSL.

5. OOpa3oBaHue mpaiiMepoB, yJalleHHE MpalMepoB, MPUHILUN JTUTUPOBAHUS.
JIHK-nonumepassl OpraHnu3MOB, UX MMOJUMEPA3Has U SK30HYKJI€a3Hasl aKTUBHOCTb.
Peniennie npoOaeMbl CUHTE3a aHTUNIAPAJUICNIbHBIX IENel NMpyu OJHOHAIPABIECHHOM
JIBV>KEHUH BUJIKU PETIMKALINY.

6. buonorndeckoe 3HaUEHUE FK30HYKJICA3HBIX AKTUBHOCTEH MOJIUMEPA3.

7. Tlonumepasnas uenHas peakuusi. OcHoBHbIe ydyacTHUKM I[P, sTanel nukia
[P, ux ¢puznko-xuMuyecKkue 0COOCHHOCTH.

8. Uto Takoe nmpaiiMepbl U KaKk UX KOHCTPYUPYIOT?

9. Urto HCONB3yIOT B KAYECTBE NMPEAIECTBEHHUKOB cuHTe3a JJTHK?

10.ITpencraBnenre O IIWHHBIX U KOPOTKUX MAaTPHULAX, XAPAKTEP HAKOIUIEHUS
npoaykroB I[P, xakme wmatpuubl OyAayT npeoOnazarbh B KOHIE YCHEIIHO
MPOLIEANIEH peakiuu?

11.®depmentsr ansa [P, X ocoOGEHHOCTH, CaMbIi M3BECTHBIM IOIXOSIIHI
dbepment s [TIIP.

12.1Tpoekt «I'eHOM YenoBeKa», €ro JUAEPHl U JBE KOHKYPHUPYIOLIUE TPYMIIBIL.
Pe3ynbTaThl  MpOEKTa:  KOJUYECTBO  TE€HOB, JI0Js  OEIOK-KOAUPYIOIINX
MOCJIEIOBATENPHOCTEN,  YHHKAJIBbHBIE  MOCJIEAOBATEIBHOCTH,  MOBTOPEHHBIE
MOCJEA0BATEIBLHOCTH (IIOBTOPKI), UX OCHOBHBIE THUIIbI, MOOUJIbHBIE TEHETHUECKUE

9JICMCHTEI, TPAHCIIO30HbI 1 UX THIIbI.



13.Tpanckpunuus W  OSKCOPECCUsS TE€HOB, MPUHLHUIBI TPAHCKPUIILINH,
MPOMOTOPHI CUJIbHBbIE M CJa0ble, KOHCEHCYCHBIE IIOCJIEIOBATEIILHOCTH U HX
OCHOBHBIE MOTHUBHI y MPOKAPHUOT U SYKAPUOT.

14.EnquHuIbl  TPAHCKPUIILIMKM, TAHIEMHO-TIOBTOPEHHBIE TE€HBI, «EJIOYKH
TPACKPUIMIUNY», TOHATHE SAPBIIIKOBOIO OPraHu3aTropa, IMOHATHE MPOIECCUHTA
PHK, cninalicuHra u anbTe€pHAaTUBHOTO CILUIANCHHTA.

15. Muoroobpazue PHK u ux d¢yukmuu: (mRNAs (MPHK/uPHK), rRNAs
(pPHK), tRNAs (TPHK), snRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u ap
(tenomepasznas PHK, nanpumep).

16.Caitnencunr, ero npunnun, yuactue PHK, u cnenuduueckux 6enkoB.

17. Ox30HyKI€a3bl  PECTPUKIUM, WX  KilacCuUKauus U [PUHLHUI
WCIIOJIb30BaHUS B TEXHOJOTHUSIX T€HHOW UHXKEHEPUH.

18.Tunbl pa3pbIBOB U KOHIIOB.

19.1IpuHIIMTT MOJIEKYJISIPHOTO KOHCTPYUPOBAHHMSI U OCHOBHBIE KOMITOHEHTHI
MOJEKYJSIPHBIX KOHCTPYKIMWA, HEOOXOIUMBIE Il HCIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJOTHH.

20.KonctpyupoBanue pexomOuHaHTHbIXx JIHK ¢ momomipio TepMHUHAIBHOM
JI€30KCUHYKIIEOTUITpaHCPepasbl.

21.Tumnbl BEKTOPOB: MJIa3MUJIbl, KOCMUJIbI, BAPYCHBIE BEKTOPbI, UCKYCCTBEHHBIE
XPOMOCOMBI OaKTepui, NPOAKEHN, UeT0OBeKa — OCOOCHHOCTH UX KOHCTPYUPOBAHUS
(KITrOUEBBIC DJIEMEHTHI) U MPUMEHEHUS (Ha3HAYEHUE PA3HBIX BEKTOPOB).

22.I'enHas Tepanus, €€ ONpeAeIeHUE U Ha3HAYCHHE.

23.Tunbl OCTaBKH F€HETUYECKUX KOHCTPYKIMN, TUIBI KIIETOK-MHUIIEHEN, TUIIBI
F€HETUYECKUX MOJIUPUKAIIH.

24Yto Takoe peNaKTUpPOBAaHWE TE€HOMAa U  OCHOBHBIE  TEXHOJOTHUH
penaktupoBanus (rAAV, CRISPR, TALENS).

25.Mexanu3M UMMYHHOU 3amuThl 6aktepuit, ctpykrypa CRISPR, tracrRNA,

26.Cas rensl, 6enok Cas9 u MmexaHu3m ero padboThI.

27. KonctpyupoBanue gRNA u ee npuMeHeHUE B peIaKTUPOBAHUH T€HOMA.



28.IlpuHnun  TapreTupoBaHus (HaBEICHUs) ABYIEMOYEHYHOTO pas3pbiBa M
WCIIPABJICHUS] MYTallud C TMOMOIIBI0 pernapalyd C HaNpaBICHHBIM TOMOJIOTOM
(Homology Directed Repair (HDR).

29.KynpTHBHpOBAHUE KIETOK U KJIETOYHBIE TEXHOJIOTUHU.

30.I'maBHBIN BONPOC B KU3HU KJIETKH, JBA BO3MOXXHBIX MyTH U KJIETOUHBIN
UK.

31.CTBONIOBBIE KJIETKH, UX KiIacCU(UKaLMs 1O TOTEHIMANy pa3BUTHUS,
NpUMEpPbl  TOTUIIOTEHTHBIX, IUTIOPUINIOTEHTHBIX, MYJIbTUIIOTEHTHBIX U
YHUIIOTEHTHBIX CTBOJOBBIX KJIETOK.

32.IlonsiTME  pereHepaTUBHOM  MEAUIIMHBI W OOJIACTH  MPUMEHEHUS
OMOMEIUIIMHCKUX  KJIETOYHBIX TeXHOoJoruil. Hwumma CTBOJIOBBIX  KJIETOK.
BHekiieTouHbIi MaTpUKC, €T0 POJIb.

33.IlpyHIMOBI  KOHCTPYUPOBAHUS U HCIOJIB30BAaHHUS OUOMCKYCCTBEHHOI'O
BHEKJIETOYHOTO MAaTPHKCa U €ro MNPUMEHEHHWE B PETreHEPATHUBHON MEIAUIMHE.
[Teuats MaTpuKca U TKaHEBas nevaTh (tissue printing).

34. TexHoJOTHsI pEreHEePAaTUBHOM MEIUIIMHBI JJIS JICYEHHS OXKOroB. Mmes u
MPUHIIUIBI PA3BUTHUS MEPCOHATM3UPOBAHHON METULIUHBI.

35.PenpogykTHBHOE W TEpaleBTUYECKOE  KJIOHUpoBaHue.  [IpuHnun
KJIOHUPOBAHMS MJIEKOIUTAOUIUX, UCTOpUsI oBeuKHU [lomu.

36.OMOprOHANIbHBIE CTBOJIOBBIE KJIETKU. HIyIIUpOBaHHBIE CTBOJIOBBIE KIIETKH,
terpana C. SImanaku.

37.BcnomorarenbHbie penpoayKkTuBHble TexHosnoruu (Assisted Reproductive
Technologies (ART). ITpobnema v mpUuurUHbBI OECIIIOAUS.

38.0cHoBHbIe TexHONOrH4Yeckue nmpueMbl ART: In vitro fertilization (IVF), Pre-
implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI).

Koppekiiust maToreHHbIX TeHeTHYECKUX MyTalluid y SMOPHUOHOB YeJIOBEKaA.

KpnTeplm BBICTABJCHHUSA OUHCHKHU CTYACHTY Ha 3a49€T€ 10 TUCHUIIJINHE
«MO.]]eKyJIﬂpHO-I‘eHeTI/I‘IeCKI/Ie TEXHOJIOI'IN B MCAHUIINHE»



Bbamisl
(perTuHroB
0i1 OLIEHKN)

OueHnka
3agera

TpedoBanus k c(pOpMHUPOBAHHBIM KOMIIETEHIMAM

100-86

«3a4meHo»

OneHka «OTJIIMYHO» BBICTABIISAETCS CTYACHTY, €CIIU OH
ri1y0OKO M MPOYHO YCBOMJI IPOTrPaMMHBIN MaTepHa,
HCYEpIBIBAIOIIIE, IOCIEA0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPUIO C
MPAaKTUKOH, CBOOOIHO CIIPABISETCA C 33/1a4aMU, BOIIPOCAMHU
U IpYyTUMU BUJAMU IPUMEHEHMSI 3HAHUM, TPUUEM HE
3aTPYyIHAETCS C OTBETOM IIPU BUIOM3MEHEHUH 3aJaHUH,
UCTOJIB3YET B OTBETE MaTepHall MOHOTpadhuIecKoi
JUTEPATyphl, IPAaBUIHHO 0OOCHOBBIBAET MPUHATOE PEIICHHUE.

85-76

«3a4meHo»

OneHka «XopoIl0» BBICTABIIAETCS CTYEHTY, €CJIU OH TBEPO
3HACT MaTepUall, TPaMOTHO U I10 CYIECTBY U3JIaraeT €ro, He
JOITyCKasl CYIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
IIPaBUJILHO IIPUMEHSET TEOPETUYECKUE NTOJI0KEHUS IIPU
pELICHUH IPAKTUYECKUX BOIIPOCOB U 3314, BIIAICET
HEOOXOIMMBIMU HABBIKAMH U IPUEMAMH UX BBITIOJTHEHUS.

75-61

«3aumeHo»

OrieHKa «yJIOBJIETBOPHTEIILHO» BBICTABIISICTCS CTYICHTY,
€CII OH MMEET 3HaHHs TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JIeTajel, TOMyCKaeT HETOYHOCTH, HEJJIOCTATOYHO
npaBUIIbHBIE HOPMYITUPOBKH, HAPYLICHUS JIOTHYECKOM
MOCJICOBATEIBHOCTH B U3JI0KEHHH TIPOTPAMMHOTO
MaTepuala, UCIBITHIBACT 3aTPYAHCHHS IPU BBITTIOJIHCHUN
MPAaKTUYECKUX padoT.

60-50

«He3dA4YmeHo»

OneHka «HEyA0BIETBOPUTEIILHO» BBICTABIISETCS CTYIEHTY,
KOTOPBIN HE 3HAET 3HAYUTEIILHOM 4aCTH IPOrPaMMHOIO
MaTepHaa, JoMycKaeT CylleCTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJIBIIMMU 3aTPyIHEHUSIMU BBITTOIHSACT
npakTudeckue padotel. Kak mpaBuio, orjeHka
«HEYJIOBJICTBOPUTEIILHO» CTABUTCS CTYIEHTaM, KOTOPbIE HE
MOTYT HPOJIOJKHUTE 00yUYeHHEe O6€3 TOTOTHUTEIbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCIHUIUIMHE.




