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AHHOTALIUA

Huctumnnaa “I'eHeTndeckass MHXeHepus® TMpeAHazHayeHa ISl CTYACHTOB,
oOyuaromuxcst 1o oOpazoBarenbHor mnporpamme 30.05.01 «MeauruHckas
ouoxumus». [ucnumnmua peanusyercss Ha 4 Kypce, 8 cemecTpe, BXOAHWT B
BApUATUBHYIO YacTh JUCHUIUIMHONW 1O BbIOOpY. OOIIas TpyJ0€MKOCTh OCBOEHUS
JUCIHUIUIMHBL COCTaBiIIeT 3 3adeTHBIX eauHull, 108 dyacoB. Y4yeOHBIM IITAHOM
npeaycMoTpeHbl 18 wyacoB jekuuii, mnpaktuyeckue 3aHatus (36 yaca), u
camocTosATeNbHas paboTa cTyaeHTa (54 vac).

[Ipu pa3zpaboTke paboueil mporpaMMbl yueOHOW JUCHUIUIUHBI UCIIOIB30BaH
@denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENbHBIA  CTaHJIAPT  BBHICIIETO
oOpazoBanus 1o crnenuaibHocTu 30.05.01 «Meaununackas 6MoxumMus» (YpoBEHb
MOJTOTOBKH CIICITUATIUTET).

[Iporpamma kypca onupaetcsi Ha 6a30BbI€ 3HaAHUS, TIOJYUYECHHbIE CTY/ICHTAMU:

OIIK-1 - roTOBHOCTBIO pelIaTh CTaHAAPTHBIE 3aJauyd MPOPeCcCUOHATBHOU
NEATETLHOCTH C MCIHOJIb30BaHHMEM HWHOOPMAIMOHHBIX, OubOIHOrpaduyecKkux
pecypcos, MEIMKO-OMOIOTUYECKOM TEPMUHOJIOTHH, uH(pOpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  Y4eTOM  OCHOBHBIX  TpeOoBaHUIt
nH(OPMAITMOHHON 0€30MaCHOCTH,

OIIK-7 - TOTOBHOCTh K WCIOJBb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHUX,
MaTEMaTHYECKUX U MHBIX €CTECTBEHHOHAYYHBIX MMOHATUA U METO/IOB IPH PEIICHUN
npodeCCHOHANIBHBIX 3a]1a4.

Heabo aucrumiubbel “ ['eHeTHYECKass WHIXKEHEpUs® SBISICTCS OOydYeHHE
CTYJIEHTOB 0a30BbIM METOJIaM PadOThl C TEHHO-UH)KEHEPHBIMU KOHCTPYKIMSIMU U
dbopMHpOBaHUE KOMIUIEKCHOTO TIPEACTABICHUS] OO0 WCIONIh30BAHUNA METOOB
MOJIEKYJISIPHOM OMOJIOTHH B OMOMETUITMHCKUX UCCIEIOBAHUSX.

3agaum:

e l3yunuth TEOpPETUYECKHE OCHOBBI METOJOB MOJEKYJISIPHONH OHUOJOTUM U
T€HHON WHKECHEPUU

e Oznakomuthcs ¢ metonamu [1IP 1 MoneKyIsIpHOro KIIOHUPOBaHUS



e (3HAKOMHTHCS C MCTOJaMHU aHaJIN3a HYKJIICOTUAHBIX HOCHGI[OBaTeHBHOCTeﬁ

e 1I3yunTh 6a30BBIE METOBI PAOOTHI C KYJIbTYpaMH PAKOBBIX KJIETOK YEIOBEKA

e M3yunts

npenaparoB

TEOPETHYECKUE

OCHOBBI

JNEUCTBUS  NPOTUBOOIYXOJIEBBIX

B pesynbrare u3yueHUs JAHHOW NIUCUHUIUIUHBI y OOydarommxcs (HOopMUPYIOTCS

cienyronue nmpodeccuoHanbHbIE KOMIETESHITUH (3JIEMEHTHI KOMIIETEHITH ).

Koxa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIeTeHIUH
OCHOBBI IPEIMETHOTO TTOHMCKA B
OITK-9 S nH(pOpMaIMOHHBIX, OHMOIHOTpadhUIECKIX
FOTOBHOCTb K PUMCHEHHIO pecypcax, MeMKO-OMOJIOTHYECKYIO
CIICUaJIn3UPOBAHHOT'O TCPMUHOJIOTHIO.
000pyIOBaHHS U MEITHILIMHCKHX Haxomuts nuteparypy, ONUCHIBAIOIIYIO
M3/ICITHH, IPeyCMOTPCHHBIX IS ymeer OTKPBIThIE BOIPOCHI B 001aCTU COBPEMEHHOMN
HCHOIE30BAHMA B OMOTEXHOJIOTHH | 37]PaBOOXPAHCHHMS.
npodeccuoHanbsHOU chepe "
R MeTtonamu nmoucka Hay4yHOU HH(OpMAaLIUY B
0a3ax nanHsix NCBI
[Tpunumn paboTs! amndukaTopa st
nposeaenus [P, obopynoBanus amst
3Haer a5ieKTpoopesa OeNKOB U HYKIEHHOBBIX
[K-11 rOTOBHOCTE K KHCJIOT, UHKYOATOPOB ¥ OMOPEaKTOPOB /ISt
OPraHU3aLHH 1 OCYLECTBICHUIO paboThI ¢ KJIETKaMU IPOKapUOT U 3YKapuoT.
IPUKIIAJHBIX U IPAKTUYECKUX PaboTath ¢ KyIbTypaMu NPOKapUOTHYECKUX U
MIPOEKTOB U MHBIX MEPOIIPUATHI Vieer HYKaPHOTHYECKUX KIIETOK, TOITYJaTh
10 U3YYEHHIO OMOXMMHYECKHUX U CTaOMIIbHBIE KJIETOYHBIE JINHUHY,
(U3NOTOTHUECKUX TIPOIIECCOB U HKCIPECCHPYIONTYI0 PEKOMOMHAHTHBIE OCIKH.
SABJICHHH, IPOUCXOJIAIIMX B MeTtogaMu TIOJTMMEPA3HOM [EMHOM PeaKIyu,
KJICTKE 9EI0BCKA 5J1eKTPO(POpe30M OEKOB U HYKJIEHHOBBIX
Brnanmeer | KuCIoT, METO/1aMU OYHMCTKU M BBIACTICHHS
0€JKOB U HYKJIEMHOBBIX KHCIIOT, METOJIaMH
MOJIEKYJISIPHOTO KIIOHUPOBAHMUSL.
Ocobennoctr pabOTH M BO3MOKHOCTH
3Haer 000py10BaHUs /IS IPOBEACHUS
MK-12 OMOTEXHOJIOTHYECKUX padoT.
CIIOCOOHOCTH K ONPEEeNICHUIO [TprMeHSTh HOBBIE METOJIBI M METOIUKH,
HOBBIX 00J1acTeH ncciea0BaHus U HarpaBJICeHHbIE HA OXPaHy 3/10pPOBbs IPaX/1aH B
npobieM B chepe pazpaboTku Ymeer 00J1aCTH COBPEMEHHOW OMOTEXHOJIIOTUH U
OMOXMMHUYECKUX U (PUUKO- 3JIpPaBOOXPAHEHHMS.
XMMIMECKNX TEXHONOTHH B HaBbIkaMy BHEPEHHH HOBBIX METOJOB M
3ApaBOOXPaHCHUHI Brazeer METOJMK, HAIIPaBJICHHBIX HA OXPaHy 310POBbs

rpax/jaaH B 00JacTH COBPEMEHHOI
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.




s popmMupoBaHuUs BbIIIEYKAa3aHHBIX KOMIIETEHIIUI B paMKaxX JAUCHUTIIHHBI
«['eneTnueckass WHXEHEPHUS» NPUMEHSIOTCA CJICAYIONIHNE METOAbl aKTUBHOTO/
WHTEPaKTUBHOIO O0YUYEHUS:

JleKurOHHBIE 3aHATHS:

1. Jlexuusi-Bu3yanu3amus
2. Jlexuug-0Oecena
[IpakTHyeckue 3aHATHS:

1. Cemunap-gucnyT
2. CeMHHap-NPAKTUKYM
3. Pa3BepnyTas 6ecena
4. JJabopaTopHbie pabOThI

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUECKOM YACTHU KYPCA

Tema 1. IlpuHuMnbl MoJieKyJSIpHOro KjaoHupoBaHusi. Ilosmmepasnas
nenHasi peakmnus (4 gac.)

[lentpanbHas aormMa MoJiekyisapHoi Ouosoruu. [lonstue rena. CTpykTypa
IF€HOMOB IPOKapHOT M 3yKapuoT. OmnepoHHas CTPYKTypa TI'€HOB IPOKAapHOT H
IIpEPBIBUCTAsA CTPYKTypa reHoB sykapuor. Marpuunas PHK. Ilonstue nucrpona.
Okcnpeccus reHoB. [loHsaTre ammindukanuy B KUBBIX OopraHu3Max. Permkanus
JHK y npokapuot u s3ykapuot. AMIunkoH. [Ipaitmepst u JJTHK nomumepasel. Taq
noivMepaza U ee pekoMmOuHaHTHble (QopMmbl. Mexanusm IIHP. Tuner IILIP.
[lepBuuHas MocCieq0BATEILHOCTh OMOMOIMMEPOB. DIEKTPO(Ope3 HYKIEHHOBBIX
KHCJIOT. D1yopeCUEHTHO MEUEHBIE N€30KCUHYKJICOTUATPUPOCPATHI.
CexBenupoBanue no CoHrepy. MexaHM3Mbl TPAHCKPUILUMKA Y NPOKAPHUOT M
sykapuoT. MexaHu3Mbl OOpaTHOW TPaHCKPUMIMK y BHUpPYcOB. Mcmomb3oBaHue
KauecTBeHHOM U kosmyecTBeHHOM [I[IP ¢ oOpaTHOW TpaHcKkpumnuuen B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

MexaHu3Mbl TpPaHCISUMU B KIETKaX JYKapuoT M MPOKapHoT. beckiierouHble
CUCTEMBbI TPAHCIISIUU U UX UCIIOJIB30BAHUE B MOJIEKYJIIPHON OMOTEXHOJIOTHH.
Tema 2. [IpyHIMIIBI MOJIEKYJISIPHOTO KOHCTPYHPOBAHNUS M KJIOHUPOBAHUS C

NpUMeHeHneM MUKPOOPTraHU3MOB U BEKTOPHBIX cucTeM (4 yac.)



[Tonsitue monenpHOTO 00BEKTa. MonensHas cuctema. Bupycol: Bupyc Tabaunoit
Mmo3auku, bakrepuogar T4, dar namona. Dydaktepun: Escherichia coli, Bacillus
subtili, Mycoplasma  genitalium. I'puGsr:  Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrtenus: Arabidopsis thaliana. Kierounsie
KyJbTYphl MilekonuTaromux. [lonstue pexomoOunamuu. PexomObunantHas JIHK.
OHNoHyKJIea3bl pecTpukuuu. CailTel pecTpukiuu. JIMNKWE W Tymnble KOHIBIL.
PectpuktHpii  anamu3 wmonexkyn JIHK. [Tonsitue BekTopa. IIpomoTOpEL.
[Tomnuukep. MyJIbTUKOITIMUHOCTD U YHUKOIIMMUHOCTD CTAPTOB PEIUIUKALMA. THUIIBI
nmpomMoTopoB. HMuaykTopsl skcnpeccun. HMucymaropel.  Ilonstue cenexunw.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpenbl. beno-ronybas cenexuus. KOMIIETEHTHBIE ~ KIIETKH.
Tpancpopmanus. TermnoBoil mOK U 3ieKTpornopanus. BbiceB Ha NMUTATEIbHYIO
cpeny. OtOop M aHanM3 TpPaHCPOPMUPOBAHHBIX KIOHOB ¢ momoiupio [P u
pecTtpukuuu. BekTopbl Uil KIOHUpOBaHMS B Apoxokax. Cpenmbl Uil pocTta
npoxoxeil. Crnenuduka celeKuu U pocTa ApoXikeBoi KyabTyphl. Tpancdopmanus
JPOKIKEBBIX KIETOK.

Tema 3. Co3panue M HMCIOJb30BAHHE ICHETHYECKUX KOHCTPYKUMH sl
TPAHCIeHe3a B KJIETKaX MJIEKONHMTAWIUX. TpaHCreHHbIe KUBOTHBIE.
IlepcnekTuBBI reHHOI Tepanuu (4 yac.)

IloueMy Henb3sd  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
MOJIHOPA3MEPHBIX TE€HOB dykapuoT. Donaunr OenkoB. [locTTpaHCHSIMOHHBIE
Moaudukanuu OenkoB. I'oMosiornuHas pexomOuHarus. JIluHus KypuHbix B-
muMmdormtoB DT40 u e€é npeumymectBa. Mcnonb3oBanue texnojorun CRISPR
Cas9. IloHsATHE HCKYCCTBEHHOW XPOMOCOMBI. VICKyCCTBEHHBIE XPOMOCOMBI Kak
BekTOophl. BAC, YAC, MAC, PAC, HAC. YcTpoicTBO HCKYCCTBEHHON XPOMOCOMBI
yenoBeka. Otmmune UXY oT apyrux HCKycCTBEHHBIX XpomocoMm. LoxP-Cre
pexomOuHarusa. HPRT onmocpenoBanHas cenekius. DKCIPeCcCHs TOJTHOPa3MEPHBIX
F€HOB B MCKYCCTBEHHBIX XpPOMOCOMax 4enoBeka. JlocTaBKka T€HOB B KIIETKH
YeJI0BeKa. DIMMUHUPOBAHUE MCKYCCTBEHHOW XpoMocoMbl. Tet-R pemnpeccop mis

KOHTPOJISA OKCIIPECCHUU. HpI/IMeHCHI/IC HHCYJIATOPOB JIA CTa6I/IJ'II/ISaHI/II/I OKCITPECCHUM.



Tpancrennsle KUBOTHBIC. XPpOMOCOMHBIE IIEPECTPOUKH. Cenekuus
MHOTOKJIETOYHBIX. [€XHOJOTMH CO3JaHHUsI TPAHCTEHHBIX MIICKOIMUTAOIIMX.
Hcronb30BaHne peTpOBUPYCHBIX BEKTOPOB I CO3aHUs TPAHCTE€HHBIX )KUBOTHBIX.
Meton wmukpounbekuuit JIHK.ILmopunoTeHTHbIe 3MOpHOHANBHBIE CTBOJIOBBIE
kinetku. Ilomydyenune u cenekuus TpacreHa. MUKpOMHBEKIMS B OJacTOLUCTY
MiekonuTaromero. CkpemuBaHue TpaHCTeHOB. llosydeHue JIMHUIA TpaHCTEHHBIX
JKUBOTHBIX.VICIIONIb30BaHME DIIUTEINEB MOJIOYHBIX KEJIE3 B KayeCTBE MCTOYHHUKA
TEHETUYECKOr0 MaTepuajia Juisl KJIOHHPOBaHUA. DBpIpalyMBaHuE 3IUTEIINEB
MOJIOYHBIX JKeJie3 B KyapType. Maaykmus GO ¢a3bl. Y ganenue sapa u3 ssMieKIeTKA.
CinusiHHEe JOHOPHOTO SiIpa W PEUUNUECHTHOM SWIEKIeTKU. KylnbTUBHpOBaHUE
NEPBBIX JIEICHUN qpoOaeHus. ViMmnaHTauus B OpraHu3M CypporaTHON MaTepH.

Tema 4. Paspadorka U CO3JaHHE TEHETHYECKMX KOHCTPYKUHUM
onodapManeBTHYECKOr0 HA3HAUYeHUs (2 yac.)

OkcnpeccronHble mTaMmbl E. COli. DkcrpeccroHHbIE BEKTOpPHL. MHIYKTOPEI
skcnpeccun, UIITI. OOpatnas tpanckpunuusg. Knonupoannas [IHK.Cucrtema
nosyuyeHus: uurepgpepona. IlomyueHue yenoBeyecKuXx TOPMOHOB C MPUMEHEHUEM
METOZIOB TeHHOW wuHkeHepuu. [IpomsBoacTBO aHTHTENn ¢ momormibio E. coli.
CriocoObl MpoM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE MPOU3BOACTBO OEIKOB AJIs
(dapMaleBTUYECKOTO  MPUMEHEHHUS. Opranuzanuss ~ OMOTEXHOJIOTHUYECKUX
MPOU3BOJACTB C MCIOJIb30BaHUEM PEKOMOWHAHTHBIX MHUKpoopraHu3moB.Tect
CUCTEMBbl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM ueisioBeka. [louck BemectB —
KAaHJIUJIATOB, BBI3BIBAIOLIMX XPOMOCOMHYIO HECTaOWUJIBHOCTb. TeCT-CUCTEMBI C
HCIIOJIb30BaHUEM (PITyOPECIIEHTHBIX OCJIKOB.

Tema 5. AHamM3 reHeTu4eck 00yCJI0BJICHHBIX MATOJIOIHi, MOHOTCHHBIX U
MyJabTH(GAKTOPHBIX 3a0o0JieBaHMi (24ac.)

Onnonykieotuanbie  3amenbl  (Single  Nucleotide Polymorphism, SNP).
Myranuu: aenenuu, MHCEPLMH, TPAHCBEPCCUM, TpaH3uLMu. [I[puMeHenne MeTo10B
CEKBEHHUPOBAHUS TUTSt MCCIIEIOBAHUM MyTareHesa. CpaBHeHue

nocnenosarenprocTeld JJTHK Clustal. ba3er qaHHBIX 0THOHYKIICOTHIHBIX 3aMEH.



[Tonoop mpaiimepoB misi auarHoctuueckoil IILP. Crynmenwartas IIIIP (anrm.
touchdown PCR), ITLP mmuaabIX (bparmentoB (anria. Long-range PCR), TILIP B
peanbiom Bpemenu (ITL[P-PB, anrm. Real-Time PCR, RT-PCR). Meroa
konmuyectBeHHOM [IL[P u ero npumenenue B nnarnoctuke. OiryopecieHTHBIE METKU
s reHotunupoBaHus ¢ nomoinbio [IHP. I'mOopummzanus JAHK. 3onnsr ms
ruopuamnzanun JJHK. Ananus cateumutHbIX nocienaoatenbHocTelt JIHK.

Tema 6. OT reHeTHYECKOr0 AHAJIU3a K T€HOMHOM MeAMLMHE: TEXHOJOIMHU
MOJJTHOT€HOMHOI0 CKPMHUHIA accouManuii ¢ maroJjioruei (2 yac.)

ba3oBble MPUHLIMIIBI IOJTHOT€HOMHOTO CEKBEHUPOBaHUs. OMyJibccuoHHas [1LIP.
Coznanue Oubmuorek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
uJeHTUUKAITIH MYJIbTH(PAKTOPHBIX 3a00JIeBaHUM. [Tomyuenue
MOCIIEIOBATEILHOCTEN TPAHCKPUIITOMOB. AHHOTUPOBAHUE MOCJIEA0BATEIILHOCTEN B
0azax JaHHbIX. TEXHOJOTHM TMOJHOT€HOMHOIO CKPUHHMHIA acCOIMalui C
natosiorneil. buomHdbopmarika: BO3HHUKHOBEHHUE, 1IETH, 3aJa4yu, METOJbl. basbl
JAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTyp. ba3sl JgaHHBIX OEJIKOBBIX
MOCIIEIOBATENBPHOCTEN. ba3bl JaHHBIX MOCIEAOBATEIBHOCTEW HYKIECHUHOBBIX
KHUCIIOT. baHkK naHHbIX MeTabonuueckux myteu. basbl, comepikaiiue pe3ynbTaThl
rJI00QNBHBIX ~ OJKCIEPUMEHTOB MO  aHanmu3y  okchpeccud.  OCHOBHBbIE
oubnuorpaduueckue 6a3pl gaHHblx. NCBI, ENTREZ u BLAST — na3nauenwue,
WHCTPYMEHTHI, 3a7auu BeIpaBHMBAaHME JBYX MOCJIEA0BATEIbHOCTENW, TOYCUHBIC
matpuilsl. O3Hakomienue ¢ 6azamu nanubix NCBI. [Tonstue dopmatos: FASTA u
GenBank. BreipaBHMBaHHME HYKJICOTHIHBIX IMOCJIEI0BATCIbHOCTEH. ba3bl TaHHBIX

SNPs acconenpoBaHHBIX C TATOJOTUSIMH.

|. CTPYKTYPA U COAEP KAHUE IMPAKTHUYECKOM YACTHU KYPCA

3ansatue 1. Opranm3auuss ¥ NPUHOUNBI PadOTBI B  MOJIEKYJISPHO-
OuoJIornYecKue JadopaTopuu A8 OUOMETNIMHCKUX HccaeqoBanmii (2 yac.)

Il1an 3augaTHA:



1. JlaGopaTopHas mocyaa ¥ MPUHIUIBI PAOOTHI C HEH.

2. ObopynoBanue

3. ABroxnaBupoBaHue. CyxoxxapoBoi mkad. MeITbe J1a0OpaTOpHON MOCYBI.
OaHOpa3oBbIii 1 MHOTOPA30BBIH IUIACTHUK.

4. IlpakTHueckue HaBbIKU pabOThI C BECAMH aHAIUTUYECKUMH, MEXaHUUECKUMU

H 3JICKTPOHHBIMU.

3ansitue 2. IIpuroroBiieHHEe PACTBOPOB /ISl BbIJCJCHHUS W aHAJIN3A
HYKJEHMHOBBIX KHCJIOT ( 2 yac.)

Ilnan 3aHsTHA:

1. CrocoObl BbIpaKeHUS KOHIICHTPALIUK PAaCTBOPOB.

2. CnocoObl TPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTpauu (1o
IJIOTHOCTH PacTBOPA).

3. IloreHumomerpus. YcTporcTBO IOTEHI[MOMETPA U pH-MeTpa.
O YHKIIMOHUPOBAHUE CTEKJITHHOTO U KOMOMHUPOBAHHOTO 3JIEKTPOIOB.

4. Ilorenummomerpuueckoe tutpoBanue. bydepHbie pacTBopbl, OydepHas

CMKOCTB.

3ansaTue 3. [IpuHUMNBI MAHUNYJAUMHA ¢ OMOMATEPHAJIOM, BbIIEJICHUE U
aHAJIN3 HYKJIEMHOBBIX KHCJIOT ( 2 Jac.)

Ili1an 3aHsaTHA:

1. TlpuHOMIBI MAHUITYJISIITUU C O0pa3liaMyi TKaHEH, KIETOK M JJaOOpaTOPHBIMU
YKUBOTHBIMHU

2. TlpaBumna paGoThl B MOJICKYJIIPHO-OMOIOTHYECKOM JTa0OpaTOPHH.

3. Knaccudukamus moMenieHui 1o CTerneHu YuCTOTHI.

4. JlamMuHaApHBIN NOTOK.

5. Pabota ¢ kynpTypamu kinetok. PaboTa ¢ 1abopaTopHBIMU KUBOTHBIMH.

3anstue 4. Metons! Boiiesenus JHK u PHK u3 pa3au4HbIX HCTOYHHKOB (

2 4ac.)



Il1an 3aHaTHA:

1. I'omoreHmsanus TkaHeu. JKUIKOCTHBIE METOIBI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIIHBIE areHTHI.

3. ®eHon-xsnopodopMeHHas FKcTpakus. Pa3nenenue o6pasuoB Ha (a3bl.

4. IlepeocaxkxieHHE HYKJIEHMHOBBIX KHCIOT C ITOMOIIBIO HM3OIPONMUIOBOIO H
STUJIOBOI'O CIHPTA.

5. COOC&I{I/ITGHI/I: JIMHCHHBIN I[MOoJIMaKpHUIIaMU I, TTIMKOI'CH, aICTAT HATPHA.

3anstue 5. Ieab-3/1ekTpodope3 HYKIEHHOBBIX KUCIOT ( 2 yac.)

Ili1an 3aHsaTHA:

B Teopus pasnenenus MOJNEKYN B JJIIEKTPUUYECKOM MOJIE.

B Arapo3sblii 1 NOTUAKPUIAMUIHBIN TEIb.

B bydepsr s anexktpodopesa.  3arpysounbie  Oydepsl.  Mapkepsl
MOJIEKYJIIpHBIX Macc. OKpacka HYKJIEMHOBBIX KHCIOT [JIsi MX BHU3yaJIH3alluu,
sruauyM 6pomu u SYBR Green.

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauerca

BBIJICOCHUSI HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO AJIEKTpodopesa.

3anstue 6. CnekrpodoToMepusi HyKJIEHHOBBIX KHCJIOT ( 2 yac.)

Ilinan 3anATHA:

1. Onrunueckas miotHocTs pactBopoB JJHK u PHK.

2. 3akon byrepa—JlamGepra—bepa. Pacu€T KoOHIEHTpalMu KOHIEHTpAIUU
HYKJIEUHOBBIX KHCIIOT.

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPUMETPA U CIIEKTPOMETPA.

3ansaTue 7. Boigeaenne JIHK u3 o0pa3uoB TkaHei manueHToB (2 yac.)
Ilnan 3anaTus:
1. Meroas Beiienenust JJHK 13 paznuyHbIX HCTOYHUKOB.

2. ®eHoa-xa0poopMHas IKCTPAKITHSI.



3. Brinenenne xpomocomuoit JIHK mo merony Sambrook and Russell, 2001

3ansitue 8. Ananu3 kadecrBa BbiaejeHHoii [IHK B arapo3snom reje u ¢
NOMOUIbIO cieKTpodoToMeTpuu (2 yac.)
Ilinan 3anATHA:
1. Teoperuueckue OCHOBBI aHanM3a kadecTBa BblaeneHHou JIHK B arapo3Hom
resje
2. 3aBucuMocTb 3¢ dexTuBHOCTH pasaenenus pparmentos JIHK ot konnyecta
araposbl B Telie
3. Oxpacka JIHK B arapo3HbIx rensx.
. Bydep g Hanecenust 06pas31oB Ha relb
. Tunsl 3nexTpodope3Hbibix 0ypepon

4
5
6. Amnanu3 kauecta BoieneHHou JJHK ¢ momomipio cniekrpodoTomerpun
7. 3axon byrepa—JlambGepra—bepa

8

. OnrTuyeckas IJIOTHOCTH

3ansTue 9. /Iu3aiin ren-cnenuduieckux npaimepos (2 gac.)
Ili1an 3aHsaTHA:

1. Omnpenenenue npaiiMmepa

2. Pacuer TemmnepaTypsl oTKUTa npaimepa

3. IIpoepka mpaiimepa in Silico

3anstue 10. [IIP ammindukanmus pparMenTa rena nuarepeca (2 gac.)
Ilinan 3ansATHA:

1. Teopus noimMepa3HOU LHEMHON peakuu

2. Tlon6op ycnosuii [TLP

3. Tunsi [P ammmdukatopos

4. Dnextpodopes3 npoaykroB I[P B arapo3nom rene

3)

. Ananus pesynbraTtoB I[P



3anstue 11. Boiesienne ¢gpparmenrta u3 arapo3noro reJs (2qac.)

Il1an 3aHaATHA:

1. HaGops! qiis Beiaenenus JJHK u3 arapo3Horo uiy moJiMakpuaIaMyTHOTO T'els

2. Ocobennoctu 3ekTpodopesa mpu MoArOTOBKE 0OPA3IOB IS BHICICHUS U3

I

3. Kiaccuueckue MCTOJbI BBIJACICHUA ﬂHK N3 arapOo3Horo rei

3ansitue 12. CexkBeHupoBaHue ¢pparMeHTa reHa HHTepeca (2 4ac.)

Il1aH 3aHATHA:

1.

2.

Teopus cekBennpoBanue mo CaHTEPY

Hcnonb3BaHre MEUEHHBIX HYKICOTHIOB

IIpobonoozomoska 0ns cex8eHUposaHus

Peaxmus ¢ Big Dye (Big Dye Reaction)

Ounctka npoayktos [1I[P ¢ momomnisto Big Dye X Terminator Purification Kit

AHalu3 pe3ynbTaTOB PEaKIMU CEKBEHUPOBAHUS

3ansaTue 13. AHaIM3 HYKJICOTHAHBIX IOCJEA0BATEJbHOCTEH € MOMOLILIO

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

Il1an 3angaTHA:

1.

2.

3.

4,

Pa6ora ¢ ¢aittamu B popmare Geen Bank u FASTA
Bo3MoxuocTu iporpamuaoro odecrieuerus Vector NTI
CpaBHEHHE MMOTYYEHHBIX MTOCIICIOBATESILHOCTEH ¢ 0a3aMM TaHHBIX

[Touck nonumopdu3MoB B OCIIEIOBATEIBHOCTIX HHTEPECA

3ansTue 14. PagoTa ¢ KyJbTypaMu KJIETOK MJIEKOMUTAIOIIUX (2 yac.)

Ilnan 3apaTug:

1.

2.

3.

MeTtonabl KyJIbTUBUPOBAHUS KJIETOK U TKAHEH.
KynbTypsl nepBrYHbBIE U BTOPUYHBIE, TIOCTOSIHHBIE KJIIETOYHBIC JINHUU.

ba3oBeie mMTaTEIBHBIC Cpe€abl M IICPBLIC KICTOYHLIC JIMHHMKM YCJIIOBCKA H

MJIEKOMUTAIOMIUX, KyJabTypa Hela.



4. CpIBOpOTOYHOE U  OECCHIBOPOTOYHOE  KyJIbTUBHPOBAHUE, KadyeCTBO
CBIBOPOTOK, TECTUPOBAHKE Ha HJOTOKCHUHBI, POCTOBBIC (haKTOPHI.

5. IIpuHIuIEl yeTpoiicTBa 1 000py10BaHUS IOMEIIEHUH ISl KYJIbTUBUPOBAHUS
KJIETOK, OOKCHI, OakTepuniuabie amiibl, HEPA-punbtpanms, ramuHapHbie mkagbi
(ckambH), KITacchl JJAMUHAPHBIX MIKa(OB, TOPEIKU, YCTAHOBKH ISl TOATOTOBKU
BOJIbI BBICOKOTO KauecTBa, CyX0>KapOBble CTEPHIN3AIMOHHbIC IKa(bl, ABTOKIIABBI,

MHKYOaTOphI KJIETOK, HTHBEPTUPOBAHHBIE MUKPOCKOIIBI.

3ansaTue 15. MoJiekyJasipHoe KJIoHHMpoBaHue W pexomounantuoie JHK (2
qac.)

Ili1an 3aHsaTHA:

1. PexomOunanTuas JJHK.

2. DHIOHYKJ€a3bl PECTPUKIIHH.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kapruposanue momnekyisl JTHK.

5. Iloaroroska ¢parmenton JJHK mns kinonupoBanus

6. KommereHntHsle knetku. Tpanchopmarus.

7. OCOOEHHOCTH TEIJIOBOTO IIOKA U AJIEKTPOIIOPAIINH

3anstue 16. Tpancdexuus KjieToxk MiaekonuTawmux (2 yac.)
Ilinan 3anATHA:

1. Tlonsatue TpancheKIuu.

2. Tunsl TpaHcheurpyOINX PearacHToB

3. HMcnoap3oBaHuE JIMIIOCOM U 3JIEKTPOIIOPALIUN

4. PexomMOMHAILIMS U BUPYCHBIE CUCTEMBI TPaHCHEKIINU

3anarue 17. Cenekuus B KyJbType KJI€TOK U 0TOOP TpaHCcGOPMUPOBAHHBIX
KJIOHOB (2 4ac.)
Ili1an 3aHsaTHA:

1. CenexTuBHEIC MapKephbl KICTOK MJICKOITUTAIOIINX



CocraB cpen s ceneKuu
[IpaBuna KyTbTHBUPOBAHUS M pacueT KOHIIEHTPAIIMN aHTHOUMOTHKOB
OT160p KJIOHOB 110 MOPGHOIOTUIECKUM TPUIITHAKAM

Nnentudukarus TpaachopMUPOBAHHBIX KIIOHOB ¢ moMotsio ITI[P

o oA woN

O160p GFP — noy10XUTENbHBIX KJIOHOB

3ansrue 18. [Iporounas uurodayopumerpus (2 yac.)

ILinan 3anATHA:

1. OCHOBHBIE TOHATHS, YCTPOWCTBO W MPUHUUI PabOThl MPOTOYHOTO
nuToIyopumMeTpa,

2. BO3MOYKHOCTH NPUMEHEHHsS] METOJa MPOTOYHOW LIUTOMETPUH AJIs aHalIMu3a
KJICTOYHBIX TTOMYJISIIUN

3. IlpuroroBieHue KJIETOYHBIX CYCHEH3UH JIJIsl IPOTOYHOMN LUTO(PIyOPOMETPUH

4. Pabora na mnpotounom uurodayopumerpe BD ACCURI: xanubpoka
npudopa, cOOp ¥ NEPBUYHBINA aHATU3 TAHHBIX.

5. JleTanbHbIN aHAIU3 MOJYYEHHBIX IaHHBIX C UCIOJIb30BAHUEM ITPOIPAMMHOTO
obecieuernss WIinMDI 2.9 moctpoenue onHO- ¥ JAByXIapamMeTPHYECKUX
rucrorpamm, audQepeHunanus OJWHOYHBIX KJIETOK W KIETOUYHBIX arperaros,
CO3/1aHHE€ PETUOHOB, FTeUTUPOBAHUE, CTATUCTUYECKAs! 00pabOTKa TaHHBIX.

6. WMHTepnperalysi MOJYyYEHHBIX PE3yJbTAaTOB: aHAIU3 PACIpEAeNICHHUs KIETOK
0 pa3MEpHO-MOP(OJIOTHUECKUM MapaMerpaM (Ha OCHOBE aHaju3a MapaMeTpoB
cCBeTOpaccessHUs1) M 1o (¢azaM KJIETOYHOrO IMKJIa (Ha OCHOBE aHalu3a

bayopecieHIIuy noAuAa TPOTTHINS).

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
OOy4JaroIuXxcs Mo TUCHUTUTNHE «MeTuIMHCKass OMOTEXHOJIOTHSY MPEACTABICHO B

[Tpunoxenuu 1 u BKiItO4aeT B ceOs:



TUTaH-TPa(UK BBITIOIHEHHS CAMOCTOSITENIbHOM pabOThI 1O JUCIUILIMHE, B TOM
YHUCJie MPUMEPHBbIE HOPMbI BPEMEHH HA BBIITOJIHEHHE 110 KaKIOMY 33/I1aHHIO;
XapaKkTepUCTUKa 3aJaHui JJI1 CaMOCTOSITENIbHOM paboThl CTYJEHTOB U
METOIMYECKUE PEKOMEHIALINH IO UX BBIIIOJIHEHUIO;

TpeOOBaHUS K  MPEJICTaBIEHUI0 U O(DOPMIIEHHIO  pe3yJIbTaToB
CaMOCTOATENbHON padOTHI;

KPUTCPHUH OICHKH BLIIIOJTHCHU S CaMOCTOSITCJIbHOM pa6OTBI.



IV. KOHTPOJIb TOCTUKEHUS IEJEN KYPCA

Ne Kontponupyemsie Or1eHOYHBIE CPEICTBA - HANMEHOBAHHE
n/m MOy i/ pa3fessl / TeMBI Koner 1 3Tans: ”
N TEKYIINH MIPOMEXKYTOUHAS
JVCIUTITHHBI (hopMHPOBaHUS KOMITETCHINH
KOHTPOJITb aTTecTanys
1 Tema 1. [TpuHIuUIEL OIIK-9 3HaeT, yMeer, KontpomnsHoe 3auer
MOJIEKYJISIPHOTO K -11 BIIaJICeT TECTUPOBaHUE, Bomnpocsr -1-38
KJIOHUPOBaHMS. [K-12 Joxnan
[onumepa3zHas nenHas orpoc
peakius
Tema II. IIpunnuns:
MOJIEKYIISIPHOTO

KOHCTPYUPOBAHUS U
KIIOHMPOBAHUS C
MPUMEHECHHAEM
MHKpPOOPTaHU3MOB 1
BEKTOPHBIX CHCTEM
Tewma III. Co3znanue u
HCIIOJIb30BaHNE
TeHETHYECKUX
KOHCTPYKLMH 7151
TpaHCTeHe3a B KJIETKaX
MIIEKOITMTAIOIIHX.
TpancrenHsie
JKHBOTHBIE.
IlepcnexkTuBbI FeHHOM
Tepanuu

Tema IV. Pa3zpabotka u
CO3/1aHHE TeHEeTHYECKUX
KOHCTPYKLUI
6rodapMaIieBTHIeCKOro
Ha3HAYCHUS

Tema V. Ananus
TeHETHYECKH
00YCIIOBIICHHBIX
MaTOJIOT Ui, MOHOT€HHBIX
¥ MyJbTH(AKTOPHBIX
3a00JIeBaHUH

Tema VI. Ot
TeHETHYECKOTO aHaJIn3a
K TCHOMHOM MEJUIIUHE:
TEXHOJIOTHH
MOJTHOT€HOMHOTO
CKpPUHMHTA acCOLMalui
C IIaTOJIOT el

KoHTpoJIbHBIE U METOJUYECKHE MaTepUalIbl, a TAKKE KPUTEPUM M TOKA3ATEIH,
HEO0OXOMMBIC JIJISl OIICHKW 3HAHWH, YMEHHM, HABBIKOB M XapaKTEPU3YIOIIHE dTAIlbI
dhopMUpOBaHUsI KOMIIETEHIIMM B MPOIECCE OCBOEHUS 00pa30BaTEIbHON TPOTrPaMMBbl

npezacTasiieHbl B [Ipunoxenuu 2.



CIIMCOK YUYEBHOM JIMUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYHEHHUE JUCLHUIIJINHBI

OcHoBHas auTEpaTypa

1. lenkynoB, C. H. T'eHernueckas uHXeHepHs [DJIEKTPOHHBIA pecypc] :

yueOHo-cripaBouHoe nocooue / C. H. lllenkyHoB. — DIEKTpOH. TEKCTOBBIE
nanuble. — HoBocubupck : Cubupckoe yHUBEPCUTETCKOE H3AAaTENbCTBO,
2017, — 514 c¢. — 978-5-379-02024-8. — Pexum pgocryma:

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

2. Opexo C.H. ®apmarieBTrdeckass OMOTEXHOJIOTHS [ DIEKTPOHHBIN pecypc] /
- M.: I'SOTAP-Menna, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

JlonosHuTEILHAS JIUTEPATYypa
1. Knunuyeckas reHeTuka. ' eHOMUKa U TPOTEOMHKA HACIIEICTBEHHON
MATOJIOTUH [ DIIEKTPOHHBIN pecypce] : yuebHoe mocooue / Myrtosun I'.P. - 3-e uzn.,
nepepad. u jom. - M. : I'90TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

2. MonekynspHble OCHOBBI COBPEMEHHOW OHOJIOTHM [DJIEKTPOHHBIN pecypc]:
VYue6. nocodue / Apmmmui I'.M., Cadauna O.B. - HoBocubupck : PULL HI'Y,
2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

3. ®apmareBTHUECKas OMOTEXHOJIOTHS. PyKOBOACTBO K MPAKTUYCCKAM
3aHATUAM. [DJIEKTPOHHBIN pecypce] : yueoHoe nmocooue / OpexoB C.H. ; mon
pen. B.A. beikoBa, A.B. Karnuackoro. - M. : 'DOTAP-Menua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

4. Ty3zoBa, P. B. MonekyJIIpHO-TEHETUUYECKHME MEXAHU3Mbl 3BOJIIOLIUU
opraHu4eckoro wmupa. ['eHeTmdeckas W KIETOYHAs  WHXKEHEPUs

[OnexTponHbIi pecypc] : moHorpadus / P. B. Ty3zoBa, H. A. KoBaneB. —


http://www.iprbookshop.ru/65273.html
http://www.studentlibrary.ru/book/ISBN9785970424995.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://www.studentlibrary.ru/book/ISBN9785443701141.html
file:///D:/Файлы/Documents/Вспомогательная%20папка%20Аккркдитация%20Лечебное%20дело/РПУДы%20для%20заполнения%20формы%20Литература/ЛД%208%20г/Фармацевтическая биотехнология.%20Руководство%20к%20практическим%20занятиям.%20%5bЭлектронный%20ресурс%5d%20:%20учебное%20пособие%20/%20Орехов%20С.Н.%20;%20под%20ред.%20В.А.%20Быкова,%20А.В.%20Катлинского.%20-%20М.%20:%20ГЭОТАР-Медиа,%202012.%20-%20http:/www.studentlibrary.ru/book/ISBN9785970413036.html
file:///D:/Файлы/Documents/Вспомогательная%20папка%20Аккркдитация%20Лечебное%20дело/РПУДы%20для%20заполнения%20формы%20Литература/ЛД%208%20г/Фармацевтическая биотехнология.%20Руководство%20к%20практическим%20занятиям.%20%5bЭлектронный%20ресурс%5d%20:%20учебное%20пособие%20/%20Орехов%20С.Н.%20;%20под%20ред.%20В.А.%20Быкова,%20А.В.%20Катлинского.%20-%20М.%20:%20ГЭОТАР-Медиа,%202012.%20-%20http:/www.studentlibrary.ru/book/ISBN9785970413036.html
file:///D:/Файлы/Documents/Вспомогательная%20папка%20Аккркдитация%20Лечебное%20дело/РПУДы%20для%20заполнения%20формы%20Литература/ЛД%208%20г/Фармацевтическая биотехнология.%20Руководство%20к%20практическим%20занятиям.%20%5bЭлектронный%20ресурс%5d%20:%20учебное%20пособие%20/%20Орехов%20С.Н.%20;%20под%20ред.%20В.А.%20Быкова,%20А.В.%20Катлинского.%20-%20М.%20:%20ГЭОТАР-Медиа,%202012.%20-%20http:/www.studentlibrary.ru/book/ISBN9785970413036.html
file:///D:/Файлы/Documents/Вспомогательная%20папка%20Аккркдитация%20Лечебное%20дело/РПУДы%20для%20заполнения%20формы%20Литература/ЛД%208%20г/Фармацевтическая биотехнология.%20Руководство%20к%20практическим%20занятиям.%20%5bЭлектронный%20ресурс%5d%20:%20учебное%20пособие%20/%20Орехов%20С.Н.%20;%20под%20ред.%20В.А.%20Быкова,%20А.В.%20Катлинского.%20-%20М.%20:%20ГЭОТАР-Медиа,%202012.%20-%20http:/www.studentlibrary.ru/book/ISBN9785970413036.html

DNeKTpOH. TEKCTOBBIE TaHHBIC. — MuHCK : benopycckas Hayka, 2010. — 395
C. — 978-985-08-1186-8. — Pexum JOCTYTIA!
http://www.iprbookshop.ru/10115.html

Ilepevyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHUKANMOHHOU CeTH

«AHTepHET»

1. UactpymeHT JUTS IIPOBEPKHU paiMepoB in silico

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

2. bazsa JTAHHBIX TUIS IIOHCKa OJHOHYKJICOTHIHBIX 3aMeH

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

3. HWuctpyment mms mnepeBoma mnocnemoBarenbHoctd JIHK B peBepc-
KOMIIJIEMEHTapPHYIO

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

4. http://rosalind.info/problems/locations/ - pecypc aast caMOCTOSITETLHOTO

u3yueHus ononHgpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Haunonansuoro Llenrpa

ounorexHomornueckor nadopmarmu NCBI, 6a3a nannbix I'enHbiil OaHK.

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

Search Tool, onnaiiH-nporpaMma Jijist BRIpaBHUBAHUS MTOCIICA0BACIbHOCTEH
OMOJIOTUYECKUX MAKPOMOJIEKYJI

7. http://www.mendeley.com/ - Mendeley: Free reference manager and PDF

organizer; nporpamMma-ouOIUTEKAPb.

8. http://www.ebi.ac.uk - caiit EBporeiickoro HHCTUTYTa OHOMH(POPMATUKH

9. http://www.scopus.com — 6ubimorpadudeckas 6a3a TaHHBIX H HHICKC

IIUTUPOBAHMS SCOPUS

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

oubmmorpaduyeckas 6a3za maHHbIX 1 uHAEKC uTHpoBanus Web of Sicence


http://www.iprbookshop.ru/10115.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
http://rosalind.info/problems/locations/
http://www.ncbi.nlm.nih.gov/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.mendeley.com/
http://www.ebi.ac.uk/
http://www.scopus.com/
http://thomsonreuters.com/thomson-reuters-web-of-science/

11.http://www.molbiol.ru — pycckos3praubIi HHPOPMAITMOHHBINA CAUT U GOPYM

10 MOJIEKYJISIPHOU OMOJIOTHH

NEPEYEHb NHO®OPMAIIMOHHBIX TEXHOJIOT UM 1
HHPOI'PAMMHOI'O OBECIIEYEHUSA

Mecto PaACOJ0KEHUSA [Iepeqeﬂb nmporpaMmMHOro o0ecrieuyeHHus

KOMIIbIOTEPHO# TEXHUKH, HA
KOTOPOM YCTaHOBJICHO
nporpaMMHoe odecnevyeHue,

KOJIHUYeCTBO padounx MecT

Komrmbrotepusiii knace 1Ikosbt Microsoft Office Professional Plus 2013 — o¢ucHblit naker,
OuomMenuiuHbl aya. M723, 15 BKJIFOYAOLIMH TIPOrpaMMHOE o0ecTieueHue I paboThl C pa3InuHbIMU
pabounx mect TUIIaMH JOKYMEHTOB (TEKCTaMH, JJICKTPOHHBIMU Tabaunamu, 0azamu

JIAaHHBIX | Jp.);

7Zip 16.04 - cBoOOaHBII (aliIOBBIiT ApXUBATOP C BHICOKOI CTEIICHBIO
CXKaTHsl JaHHBIX;

Adobe Acrobat XI Pro — makeT mporpamm jist CO3IaHUs B IPOCMOTPA
3JeKTPOHHBIX MyOnuKkanuii B popmate PDF;

AutoCAD Electrical 2015 - TpéxmepHas cuctema
ABTOMATH3MPOBAHHOTO TIPOCKTHPOBAHUS M UEPUCHHUS;

ESET Endpoint Security 5 - komriekcHas 3amunTa pabounx CTaHIMi Ha
6aze OC Windows. Tloameprxka BUPTyaau3aiui + HOBbIE TEXHOIOTHIL
WinDjView 2.0.2 - mporpamma jijisi pacrio3HaBaHust U IPOCMOTPA
(aiinos ¢ ogHonMenusM popmatom DIV u DjVu; SolidWorks 2016 -
nporpammMHbIid kKomroieke CATIP s apromaruzaiuu padot
NPOMBIIUICHHOTO IPENPHUATHS Ha dTaaX KOHCTPYKTOPCKON M
TEXHOJIOTHYECKOM MMOITOTOBKH MPOU3BOICTBA

Kommac-3D LT V12 - tpéxMepHast cucteMa MOJICIUPOBaHUS

Notepad++ 6.68 — TexcToBBII penakTop

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

science/cloning/vector-nti-software.html

2. 1lpu ocymiecTBieHHH 00pa30BaTENBHOIO IMpolecca CTYAEHThI UCIONb3YIOT
nporpammuoe obecreuenne: Microsoft Office (Excel, PowerPoint, Word u ap.),

AJIEKTPOHHBIE pecypchl caiita JIBDY, Bkimouas ObC J[BOY.


http://www.molbiol.ru/
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html

3. bubmuorpaduyeckas 0Oa3a [OaHHBIX M HHIAEKC IUTHPOBAHUS SCOPUS,
oubimorpaduueckas Oa3za maHHbIXx W uHAeKc nutupoanus Web of Science,
MOMCKOBAs CUCTEeMa, TeHHBIM OaHk M makeT onjaiH-nporpamm NCBI, nayunas
anekTpoHHas Oubmuoreka eLIBRARY, »snekTpoHHO-OMOMMOTEUHAss cucTeMa
“Znanium”, snekTpoHHas OuoOimoTeuHas cucrema IPRbooks, mHpOpMarmoHHas
cuctema "EJJMHOE OKHO" noctyna k oOpa3oBaTelbHBIM pecypcaM JIOCTYIN K
AIIEKTPOHHOMY 3aKa3y KHUT B onoimoreke J[IBOY.

4. Tlporpammuoe o6Gecrieuenue Vector NTI g aHanuza mia3sMug U Jpyrux
TeHETUYECKUX BEKTOPOB.

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

Search Tool, nporpammuoe oOecricueHue )1 BBIPABHUBAHUS MTOCIICA0BACIBHOCTEH
OMOIOTHUECKUX MaKPOMOJIEKYIT

6. MEGA — mnporpamMmHblii MakeT i (PUIOTEHETHYECKOTO aHaiu3a u
BBIPABHUBAHUS MOCJIEI0BATEIHLOCTEN OHMOMOJIEKYJT

7. http://www.idtdna.com/calc/analyzer - mnporpammHoe oOecrieyeHHe IS

aHaJIn3a KOPOTKHUX HYKICOTUIHBIX HOCHGI[OBaTeHBHOCTefI " npaﬁMepOB

VI. METOINYECKHE YKA3AHHUA 11O OCBOEHHIO
JANCHOUITJINHBI

Kypc crpykrypupoBaH 10 XpOHOJOTHYECKOMY, TEMATUYECKOMY U
CPaBHUTEJILHO-TUIIOJIOTUYECKOMY MPHUHIUIIAM, YTO IO3BOJISET, C OJHOM CTOPOHBI,
CUCTEMATU3UPOBATh YYEOHBIM Marepualn, ¢ JAPYyrod — MNOAYEPKUBAET CBS3b C
JPYTUMH IUCHUIUIMHAMHA TYMaHUTAPHOTO U CIENUAJIBHOTO LIUKJIA.

B nmpouecce wu3ydeHus MarepualioB Y4YEOHOro Kypca MpeaararoTcs
cieayrone GopMbl paboT: YTEHUE JICKIIUN, MPAKTUICCKUE 3aHSITHUS, KOHTPOJIbHBIC
paboTHI.

Jlexyuonnvie 3auamus OPUEHTUPOBAHbI HA OCBELICHHWE BBOJHBIX TEM B
KOXIBIA pa3[en Kypca W MPU3BaHbl OPUEHTUPOBATH CTYJICHTOB B IPEIJIaracMoM
MaTepuaie, 3aJI0)KATh HAYYHbIE U METOJOJOTMYECKUE OCHOBBI JUIS JaJbHEUIIEH

CaMOCTOSITEJIbHOM pa6OTBI CTYyACHTOB.


http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.idtdna.com/calc/analyzer

Ilpakmuueckue 3anamusi aKICHTUPOBAHBI Ha HamOOJiee MPUHITUIIUATBHBIX H
MpoOJIEMHBIX BoIpocax (miocohud W TMPU3BAHBI CTUMYJIHUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYCCKOM MO3UITUH TI0 JAHHBIM TEMaM.

B pabote co cTyaeHTaMH HCTIONB3YIOTCS pa3HOOOpa3HbIe CPeaCTBa, (GOPMBI U
MeTO/ bl 00yueHus (MH(DOPMaIIMOHHO-pa3BUBAIOIINE, TPOOJIEMHO-TIOUCKOBHIC).

Oco00 3HaunMoM n1J1s1 MPOGECCUOHAIBHON MOJATOTOBKU CTYJIEHTOB SIBJISICTCS
camocmosmenvHas paboma 1o Kypcy. B xone 3Toit paboThl CTyIeHThI OTOUPAIOT
HEOOXOMUMBIA MaTepual 10 W3y4aeMOMY BOMPOCY W aHAIM3UPYIOT €TOo.
CamocTosiTenbHass paboTa ¢ JUTEpaTypod BKIIIOYAET B ce0sl TaKUe MPHUEMBI Kak
COCTAaBJICHHE IUIaHA, TE3WCOB, KOHCIICKTOB, AaHHOTHPOBAaHWE HWCTOYHHKOB,
HarnucaHnue pedeparoB. B pamkax yueOHOTO Kypca MoApa3yMeBaeTCsl COCTABICHUE
TEMaTHYECKHX JTOKJIaI0B, KOTOPBIEC MMPOBEPSETCA MPEIoiaBaTeieM, 00CyKAaeTcs Co
CTYJIEHTAMHU U YYUTHIBACTCA MIPU UTOTOBOM KOHTPOJIE 3HAHUH TI0 KYpCYy.

CtyeHTOB HEOOXOJIMMO IO3HAKOMHUTH C OCHOBHBIMU HMCTOYHUKAMH, O€3
KOTOPBIX HEBO3MOKHO TOJHOIICHHOE TTOHMMaHue mpoonemMaTuku kKypca. [Toatomy
OTH HWCTOYHMKH PEKOMEHJOBAaHBI CTYJIEHTAM JJis JIOMAIIHET0 W3y4YeHUs W
BKJTFOUCHBI B IIPOTPaMMYy.

OcBoeHme Kypca JOJDKHO CIIOCOOCTBOBATh Pa3BUTHIO HABBIKOB 000CHOBAHHBIX
U CaMOCTOSITEIBHBIX OIEHOK (pakToB M KoHuenuuid. [losTomy Bo Bcex (opmax
KOHTPOJIS 3HAHWH, 0COOCHHO TPH cave 3a4eTa, BHUMaHKE JOJHKHO OBITh 00PAIIeHO
HAa TOHMMaHWe (QuiIocopckoi mMpoOIeMaTUKH, HAa yMEHHE KPUTHUYECKH

HCIIOJBb30BaTh €€ PC3YJIbTAaThbl U BBIBOALI.

VIl. MATEPHUAJIbHO-TEXHUWYECKOE OBECIIEYEHUE
JTUCLHUTIINHBI

Jis  mpoBeAeHHS MPAKTUYECKUX padoT, a Takxke Mg OpraHu3aluu
CaMOCTOATENbHOM paboThl CTyIEHTaM JOCTYIHO cleayroniee JadopaTopHOe
o0OpylOBaHME U  CHEHUAIU3HPOBAaHHBIE  KAaOMHETHI,  COOTBETCTBYIOIIHE

I[CﬁCTBYI-OHII’IM CaHUTAPHBIM M IIPOTHUBOIIOKAPHBIM HOPMaM, a TaK¥XKE TpC6OBaHI/I}IM



TEXHUKH 0€30MaCHOCTU MpPH MPOBEACHUU YUEOHBIX M HAyYHO-TPOU3BOACTBEHHBIX

pabor:

HaumeHoBaHue IlepeyeHb OCHOBHOIO 000OPY/10BAHUSA
000py10BAHHBIX
NoMeleHu "
noMeleHu aJis
CaMOCTOSITEJILHOM
padoThI
KomnberoTepHsiil kitacce Dkpad ¢ nekrponpuBoioM 236*147 cm Trim Screen Line;
[IxoJibl GMOMEAUIINHBI [Ipoexrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabounx EW330U Mitsubishi; [Togcucrema cnenuain3npoBaHHbIX

MECT kperuiennid ooopynoBanuss CORSA-2007 Tuarex; [loncucrema
BUJICOKOMMYTAIMK: MaTpu4HbIil kommyTtaTop DVI DXP 44 DVI
Pro Extron; ynnmuaurens DVI o Butoii mape DVI 201 Tx/Rx
Extron; [Togcucrema ayTmokoOMMYyTaIlK U 3BYKOYCHIICHUS;
aKycTudeckas cucrtema Jijist motojounoro mountaxa SI 3CT LP
Extron; uudposoii aymuonpoueccop DMP 44 LC Extron;
pacmmpenue st Kontposuiepa ynpasienus IPL T CR48;
6ecnipoBoaubie JIBC miia 00ydaromuxcst o0ecreueHbl CHCTEMON
Ha 0a3e Touek noctymna 802.11a/b/g/n 2x2 MIMO(2SS).
Momno60k HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

YuranabHble 3aI1bI Momno60x HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
Hayunoii 6ubnmorexku 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
JIB®Y ¢ OTKpBITHIM DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
JTOCTYNOM K (hOHITY bit)+Win8.1Pro(64-bit),1-1-1 Wty CxopocTb 10cTyma B

(xopmyc A - ypoenb 10) | Muareprer 500 MouTt/cex. Paboune mecrta ais mojei ¢
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI OCHAIIIEHBI
TUCIIJIeSIMU U IpUHTEpaMu bpaiiinst; o6opynoBaHsb:
MOPTATUBHBIMU YCTPONCTBAMU JIJISl YTCHHS TUIOCKOTIEYaTHBIX
TEKCTOB, CKAHUPYIOLUIMMH U YUTAIOIIUMHU MALTHHAMHU
BUJICOYBEJICUUTENIEM C BO3MOKHOCTHIO PETYIISIIUH [IBETOBBIX
CIIEKTPOB; YBEINUYHUBAIOLIUMHU JIEKTPOHHBIMU JIyTIaMU U
YIBTPa3BYKOBBIMHA MapKUPOBITHKAMH

690922, ITpumopckuit MynbTumMeauitHas ayIuTOpUs:
Kpaii, T. BmanuBocToxk, Momno6mok Lenovo C360G-134164G500UDK; Dxpan
ocTpoB Pycckuii, npoekiuonHsblit Projecta Elpro Electrol, 300x173 cwm;

noixyoctpoB CanepHbIi, MynbpTumeanitaeiii npoextop, Mitsubishi FD630U, 4000 ANSI
nocenok Asike, 10, aya. M | Lumen, 1920x1080; Bpesnoii unrepdeiic ¢ cuctemoit

421 aBTOMaTH4eckoro BraruBanus kadeneir TLS TAM 201 Stan;
HokymenT-kamepa Avervision CP355AF; Mukpodonnas
netnuyHas paguocuctema YBU nuamazona Sennheiser EW 122
G3 B cocTaBe GecripoBoAHOTO MUKpo(doHa 1 npuemMHuka; Kogex
BueokoHpepeniicnszu LifeSizeExpress 220- Codeconly- Non-
AES; Ceresas Buneokamepa Multipix MP-HD718; JIse XKK-
nanenu 47", Full HD, LG M4716CCBA; IToacucrema
ayJMOKOMMYTAIIUU ¥ 3BYKOYCHJICHHUS; IICHTPATU30BAHHOE
Oecniepe0oitHOe 0OecTieYeHUE DIICKTPONTUTAHUEM




690922, ITpumopckuii Kpai,
r. BrnaguBocTok, OCTpOB
Pycckuii, [IOJIyOCTPOB
CamepHbIii, mocenok Askc,
10, ayn. M820, M823, M826

JlaGopatopusi OMOMEIUITMHCKUK KJICTOYHBIX TEXHOIOTUI

[Ipubop a1 MpoBEACHHMSI TTIOTMMEPA3HON IETTHON PEAKITUH C TCTEKITUCH
MPOAYKTOB aMIUTH(UKALUK B peKUME «peanbHoro Bpemenm» CFX96
Touch Real Time System

Kamepa mis smektpodopeza Mini-Sub Cell GT System (BioRad
1704467)

Kamepa mis BeprukanpHoro snekrpodopesa Mini-PROTEAN Tetra
Cell, BioRad 1658003

Kamepa mis mpoBenenus BepTukanbHOTo 3ekTpodopeza PROTEAN II
xi Cell (BioRad 1651803)

Cuctema a1 pukcanuu u 06pabotku snekrpodopesnsix reneit Gel Fix
System

Uzmeputens BomopoaHoro mokaszarens (pH) pacTBopoB B KOMILIEKTE €
3JIEKTPOJIOM U KaTuOpoBo4HOH cuctemoii PB-11-P11

leiikep Tepmocratupyembiii ES-20/60

HenTpudyra nabopatopHas MiniSpin

Ho3zaTtop aBToknaBupyeMblii onHokaHanbHbld HTL mnepemeHHOro
oowvema 100-1000 mkn Discovery Comfort (4046)

Hozarop aBTOoKiaBupyemblii onHokaHanbHbli HTL mnepeMeHHOro
obwvema 20-200 mkn Discovery Comfort (4045)

Jlo3aTop aBTOKJIaBHPYEMbIi OJHOKAH. IEPEMEHHOTr0 o0bema 2-20 MKII
Discovery Comfort (4043)

JlozaTop aBTOKIaBHpPYyEMBIi OJHOKAH. epeMeHHoro oobemMa 10-100 Mk
Discovery Comfort (4044)

Cucrtema aBroMaTtusupoBaHHas Biacore X100 System mis anamusa
MEXXMOJIEKYJISIPHBIX B3aUMOJICHCTBUI C HAOOPOM JIOTIOJHUTEIBHBIX
YacTeil 1 NporpaMMHBIM 00ecTieYeHuEM

Cucrtema nj1s1 HENPEPHIBHOTO HAOIIOAEHMS 3a XKMBBIMHM KJIETKaMHU B
KyJbType, hopMupoBaHus u aHamu3a u3odpaxenus Cell-IQ MLF, Chip
Technologies, Yexus

Wukybatop mnepconanpHblii CO2- ¢ cHCTeMOW MOHHTOpPHHTa U
MOBBIIIEHHS BUTAILHOCTH KiIeToK Galaxy (CO48R-230-1200)

[llkad namumHApHBIA 2-TO Kiacca OWOIIOTHYECKOW 3alllUThI, pa3Mep
pab6oueii moeepxuocT 150 cm SafeFAST Elite215S

Bakrepununneiii Y @-peunpkynsrop Bozayxa, UVR-M

Merranka marautaas, MSH-300i

Munnpoxep-meiikep, MR-1

Tepmomretikep mnanmetssiii, PST-60 HL-4

Cucrema nony4deHus cBepxurctoi Boabl Simplicity (SIMSVOOEU)
Uentpudyra mnaboparopHas  Aas NPOBEACHUS HPOOOMIOArOTOBKU
MeTotoM neHTpudyruposanus S804R

XonoanuapHUK HU3KOTeMITepaTypHbeiid Forma 902

Jlozatop aBTOMaTH4YeCKUil OJJHOKAHAIBHBIN TIepeMeHHOro o0bema 0,2-2
MK, cepun Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHYECKUH BepTukanbHbiii MLS-3020 U

Becrwr ananutnueckue cepun Adventurer Pro AV213

Becnr nmpermusnonnsie cepun Pioneer (PA413

JozaTop anekTpudecKkuil Ui ceposornueckux nunetok Swiftpet PRO
Huctumisrop GFL-2008

Boasnas 6ans-tepmocTtar ¢ nepeMemnBanueM WB-4MS,




Tepmocrar cyxoBo3aynrabii MIR-262
OrtcacsiBaTens MeauuuHckuii OM-1
Becrr npenusnonnsie cepunt Pioneer (PA413
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CamocTosTenbHast paboTa BKIIOYAET:

1. 6ubGMMOTEUHYIO U IOMAIIHIO paboTy ¢ yueOHOW JUTEepaTypold U KOHCIIEKTOM
JICKILUH,

2. TOATOTOBKY K MPAKTHUECKUM 3aHITHSM,

3. BBINOJIHEHUE UHIUBUIYATBHOTO 3aJaHus

4. moaroToBKy pedepara

3) MOATOTOBKY K TECTUPOBAHHIO U KOHTPOJIHLHOMY COOECEIOBAHUIO (3a4ETY)

[Topsiiok BBITTOJIHEHUSI CAMOCTOSITEILHOM PabOThI CTYAACHTaMU OIpEIeIIeH TIaHOM-

rpa(puKOM BBINIOJHEHUS CAMOCTOSITENIbHON PaOOThI MO JUCIUIUIMHE.

HJIaH-Fpa(l)l/IK BBINIOJIHEHHUSI CAMOCTOSITEIbLHOM paﬁoTLI o IMCIMIIJINHE
IIpumepHbIe

Ne Jara/cpoku Bua camocTosiTebHOI
HOpPMBbI BpeMeHu | @opma KOHTPO.IA
1/ | BbINOJHEHUsA padoThI
HA BbINOJIHEHHE
A cemectp
1-10 menens Pabora c koHCTIEKTOM, 15 Pedepar nnm
HU3Y4YEHUE JIMTEPATYPHI 110 Ipe3eHTalus,
JTUCHUIUIMHE, IOJTOTOBKA K KOHTPOJIbHOE
1 IPaKTUYECKOMY 3aHSTHIO, TECTHPOBaHHE

noAroTOBKa K KOHTPOJIBHOMY
TECTUPOBAHUIO, HAITMCAHUC
JAOKJIAJOB, PCHICHUC TCCTOB

11-17 nepens Pabora c koHCTIEKTOM, 15 Pedepar,
U3y4YeHHE JIUTePaTyphl O KOHTPOJIbHOE
JTUCIUIUIMHE, TIOJITOTOBKA K TECTHPOBaHHE
2 NPaKTHIECKOMY 3aHATHIO,

MOJITOTOBKA K KOHTPOJIHLHOMY
TECTUPOBAHUIO , TIOJITOTOBKA
JIOKJIAJIOB, PEIICHUE TECTOB

3 18 Henensa [loaroroBka Kk 3a4ery 24 3auer

CamocrosiTenbHast paboTa CTYJIEHTOB COCTOUT U3 TIOJITOTOBKHU K MPAKTHUYECKUM
3aHATUAM, paOOTHl HaJl PEKOMEHJIOBAHHOMN JINTEPATypPOM, HAITUCAHUS JOKJIAJIOB IO
TEME CEMUHAPCKOTO 3aHATHS, IOJATOTOBKH ITPE3EHTALIUH.

[IpenomaBarens mnpemiaraeT KaxaOMy CTYJAEHTY HWHAWUBUAYAJIbHBIE U
nuddepeHiupoBanHbie 3agaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBISATHCS B
rpynme (HarnpuMmep, TOATOTOBKA JIOKJIa/la U MPE3CHTAIMU MO OJHOW TeMe MOTryT
JieJIaTh HeCKOJIBKO CTYJIEHTOB C pa3/ieJIeHHeM CBOMX 00513aHHOCTEH — OJMH TOTOBUT

HAyYHO-TEOPETUYECKYIO YacTh, @ BTOPOU MPOBOJUT aHATIU3 MPAKTUKH).



CamocTosaTenbHass paboTa MOXKET OCYIIECTBIATHCS WHANBUAYAIbHO WU
IpyINIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT LEIH, 00beMa, KOHKPETHOW TEMaTHKU
CaMOCTOSITENIbHON pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHUH CTYIEHTOB.

KouTponb pe3ynbTaTOB CcaMOCTOSITENIbHOM paboThl CTYACHTOB JIOJDKEH
OCYILECTBIATHCS B Ipelieiax BPEMEHHU, OTBEICHHOIO Ha 00s3aTelbHbIE YUCOHbIE
3aHATUS U BHEAYJAUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTY/I€HTOB IO TUCLUIUINHE,
MOJKET MPOXOAUTH B MMCbMEHHOM, YCTHOM WM CMEIIaHHOM Qopme.

3agaHus I CAMOCTOSITEIbHOTO BbINIOJTHEHHUS

1. Hamucanme pedepara mo Teme, MNPEAIOKEHHOW MPENOgaBaTeieM WM
CaMOCTOATENbHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MPENoAaBaTeIeM.

2. IloagroroBka mpe3eHTAUMid C  HCIOJIB30BAHUEM  MYJIBTHUMEIUMHOIO
o0opy10BaHUS.

MeToauyeckue yKa3aHUIO K BbINOJHEHUIO pedepara
Ieau u 3axa4u pedepara

Pedepar (or nar. refero — nmoxmageiBaro, coOOIIA0) TPEACTABISIET COOOM
KpaTKO€ M3JI0)KEHUE NMPOOIeMbl MPAKTUYECKOTO MM TEOPETUUECKOI0 XapaKkTepa C
(bOopMyIMPOBKOI ONpEENIeHHbIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYACHTOM Impo0iieMa H3ydaeTcss M AaHaJU3UPYeTCs Ha OCHOBE OJHOTO WJIH
HECKOJBKMX HCTOYHHKOB. B oTiamume oT KypcoBoil paOOThI, MpeACTaBIsIONICH
co00Oli KOMIUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHaJU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX paloT.

Lensmu Hanvcanus pedepara IBISIFOTCS:

® pa3BUTHE Yy CTYJICHTOB HABBIKOB IIOMCKa AaKTyaJlbHBIX MpPOOJieM
COBPEMEHHOI0 3aKOHOJIaTEIbCTBA;

® Dpa3BUTHE HABBIKOB KPAaTKOTO H3JIOXKEHHUSI MaTepuasa C BbIACICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYyTH MPOOJIEMBI;

® pa3BUTHE HABBIKOB aHAJIM3a M3YyYEHHOrOo Marepuayia u (HOpMYJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB IO BEIOPAaHHOMY BOIIPOCY B MUCBMEHHOM (hopMe, HayIHBIM,
I'PAaMOTHBIM SI3BIKOM.

3adauamu nanucanus pedepara ABISIOTCS



- Hay4MThb CTYyJE€HTa MAaKCHMaJbHO BEPHO I€pelaTb MHEHHsS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT MUIIET CBOH pedepar;

- HAy4YuTh CTYJEHTa IPaMOTHO M3JIaraTh CBOIO MO3UIIUIO IO aHAJIU3UPYEMOI B
pedepate npobdiieme;

- TOJArOTOBUTH CTYAEHTA K JaJbHEHIIEMYy YJaCTHIO B HAYYHO — IPAKTHUECKUX
KOH(EpEeHLIUAX, CEMUHapax U KOHKypcax;

- TIOMOYb CTYJEHTY ONPENCIIUTHCSA C NHTEPECYIOLIEN €ro TEMOW, JalbHENIIEEe
PacKpbITHE KOTOPOM BO3MOKHO OCYIIECTBUTH IPU HANMCAHWU KYpPCOBOM pabOThI
WIH IATIIIOMA;

- YSCHUTH 175 ce0s M U3JI0XKHUTh NPUYMHBI CBOErO coryiacus (Hecorjacus) ¢

MHCHHCM TOI'O UJIM HHOT'O aBTOpa I10 I[&HHOﬁ Hp06neMe.

OcHoBHBIE TPeOOBaHUA K CO/IeP:KaHUIO pedepaTa

CTyneHT JOJDKEH HCIIONIb30BaTh TOJIBKO T€ MaTepuaibl (HayyHbIE CTaThy,
MOHOTpaduu, Mocoous), KOTOpPble UMEIOT MPSIMOE OTHOIIEHUE K M30paHHOU UM
TeMe. He JOMyCKarOTCS OTCTpaHEHHBIE pAaCCYXICHMS, HE CBS3aHHBIE C
aHanusupyemon npoodiemoii. Conepxanue pedepara JOJIKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCSl JOJDKHA TOJIBKO OJIHA MpodiiemMa (JOMyCcKaeTcsi HECKOJIBKO, TOJIBKO
€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS
JIOTUKU HW3JIOXKEHUsl (HayaTh C OMNPEJENICHHMs M aHajdu3a MOHITHH, MEepedTH K
[IOCTAaHOBKE TMPOOJEMBl, MpPOAHAIM3UPOBATh MYTH €€ pEeIIeHUus U CAeNaTh
COOTBETCTBYIOILIME BBIBOJBI). PedepaT moKEH 3aKaHYMBATHCA BBIBEACHUEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBegenusi, Te CTyACHT (POPMYIUPYET MpoOIeMy, MOAJIEKAIIYIO aHAIU3y U
VICCJIEIOBAHMIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJEAOBATEIbHO PACKPbIBAECTCS M30paHHas
TeMa. B oTianune ot KypcoBoil paboThl, OCHOBHOI TEKCT pedepara mpeanoiaraet

pasnenenue Ha 2-3 naparpacda 0e3 BbiaeneHus TiaB. [Ipu HEOOXOIUMOCTH TEKCT



pedepaTa MOXKET JOMOIHITHCS WUTFOCTPAIMSIMU, TaOIHUIamMu, rpadukaMu, HO UMHU
HE CleayeT "meperpyKarb" TEKCT;

4.3akitoueHusi, TAe CTYIEHT (OPMYJIUPYET BBIBOJBI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Cnmcka UCnoiab30BaHHOM JIUTEpaTyphbl. B TaHHOM CIiMCKe Ha3bIBAIOTCS KaK Te
HMCTOYHUKH, HA KOTOpPBIE CChUIAETCS CTYJIEHT MpU MOJATOTOBKE pedepara, Tak U
UHbIE, KOTOPbIE OBUTH M3YYEHBI UM MPHU MOATOTOBKE pedepara.

O6weM pedepata cocrapmsier 10-15 cTpaHuI] MAIIMHOMHCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mpeBblmath 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, nonsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee u HuxKHee — 1,5¢cMm.
CrtpaHu1bl TOJKHBI OBITH TPOHYMEPOBAaHBI. AO3aIlHBIN OTCTYN OT Havajla CTPOKH
paseH 1,25 cwm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedeparer mumryTcs cTyleHTaMHM B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBAaEMbIE MPENOAABATENIEM IO KOHKPETHON JUCHUIUIMHE, JOKJIAIbIBACTCS
CTYJIEHTOM M BBIHOCUTCA Ha oOcyxaeHue. IledarHplii BapuaHT cHaercs
MPENoIaBaTelNt0, BEAYIIEMY JUCHUIUINHY.

ITo pe3ynpTaTam NpoOBEPKU CTYACHTY BBICTABIIAECTCS ONPEACIICHHOE KOJIMYECTBO
OaI7IOB, KOTOPOE BXOJUT B O0IIIEe KOJIMYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B
TeyueHue cemectpa. Ilpum oueHke pedepara yUUTHIBAIOTCS COOTBETCTBUE
coJiep>KaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYPhI paboThl, ymMeHuEe paboTaTh C
HAyYHOM JIUTEPATYpOH, YMEHUE CTABUTh MPOOJIEMY M aHATU3UPOBAThH €€, YMEHUE
JIOTUYECKU MBICIIUTD, BIaICHHE TPOPECCUOHATIEHON TEPMUHOJIOTUEN, TPAMOTHOCTD

o opMIIECHUS.

TeMmbl pepepaToB U npe3eHTALUI
1. TlonyyeHre MOHOKJIOHAJIbHBIX aHTUTEI
2. TlonydyeHre peKOMOMHAHTHBIX BaKIMH
3. buoTexHoIorn4eckoe moyyueHne aHTHOMOTHKOB

4. MonekylsgpHOe KJIOHUPOBAaHUE



5. I'enHas MH)XEHepUsl paCTEHUI

6. IlpumeHeHNE TOMOJIOTUYHON PEKOMOMHAITUN B OMOTEXHOJIOTHH

7. BenkoBast umxkeHepus in Vivo

8. TpaHCTreHHbIE )KHBOTHBIE

9. Ilmomosas mymika Drosophila melanogaster, kak MoaenbHas cucrema

10.Bakrepus Escherichia coli, kak moneapHas cucreMa

11.Iposxxm Saccharomyces cerevisae, kak MoJIeJIbHAsI CHCTEMa

12.Hemaroma Caenorhabditis elegans, kak moeapHas cucreMa

13.Pe16a Danio rerio, kak MoaeapHas CHCTEMA

14 Mpims Mus musculus u kpsica Rattus norvegicus, kak MoJelIbHasi CHCTeMa

15.Bupychbl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeToabI CeKBEHUPOBAHUS HYKJICHHOBBIX KACIOT

17.Pu6o3umsl u PHK-antameps! u ux npuMeHeHHe B OMOTEXHOJIOTUH

18.IlpumeHeHne aHTUTEN B OMOTEXHOJIOTHH

19.1Tma3muaer GakTepuii U X MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.MeTobI cTepUIM3aUK JaOOPATOPHOI MOCYABI U TPUOOPOB

21.Crioco6bl oy4yeHus] peKOMOMHAHTHBIX OEIIKOB

22 KynbTyphl KJIETOK MJICKOITUTAIOIINX

23.11lTaMMbI KAIIIEYHOM MaIOUYKH MPUMEHSIEMbIE B OMOTEXHOJIOTHYECKUX
MIPOCKTaX

24.0co0EeHHOCTH HKCIIPECCUU PEKOMOMHAHTHBIX OEITKOB B KJIIETKAX YKapUOT

25.JIpoxcKeBbI€ SKCIIPECCUOHHBIE BEKTOPHI

26.Tunsl MPOMOTOPOB B IKCIPECCUOHHBIX BEKTOPax

27 HampaBieHHBIN MyTareHe3 U TeHHAsI HH)KEHEepHUs OCITKOB

28.®DaroBelil qUCILIEH

29.PubGocoMHbIN AuCTIeH

30.IToy4yeHne peKOMOMHAHTHBIX OCITKOB MTPU TTOMOIITH YYKAPUOTHIECKUX

CHCTEM

Kpurtepuu ounenxku pedepara



Nznoxennoe moHuMaHue pedepara Kak IEITOCTHOTO aBTOPCKOTO TEKCTa
OTpeeNsieT KPUTEPUH €r0 OICHKH: HOBU3HA TEKCTa; 00OCHOBAHHOCTH BhIOOpA
UCTOYHUKA; CTENCHb PACKPBITHUS CYIIIHOCTH BOIPOCA; COOIIOICHUSI TPeOOBaHMA K
o opMIICHUIO.

HoBu3Ha TekcTa: a) akKkTyaJlbHOCTh TEMBI HCCIEAOBaHHS, ©O) HOBH3HA U
CaMOCTOSITEILHOCTh B IMIOCTAHOBKE MPOOJIEMBI, (hOPMYIHMPOBAHHE HOBOTO aCIeKTa
W3BECTHOM TIPOOJIEMBl B YCTAHOBJICHHHM HOBBIX CBsi3eld (MEKIIPEAMETHBIX,
BHYTPHUIIPEIMETHBIX, HHTETPAIMOHHBIX ); B) YMEHHE PabOTaTh C UCCIEIOBAHUSIMH,
KPUTHYECKOHN JTUTEPATYPOH, CHCTEeMATH3UPOBATh U CTPYKTYPUPOBATh MATEPHAIT; T)
SIBJICHHOCTh aBTOPCKOM ITO3HMIIMH, CaMOCTOSITCIIBHOCTh OIICHOK WM CYKICHHM, I)
CTHJIEBOE €TMHCTBO TEKCTa, €AMHCTBO >KAHPOBBIX YePT.

CremeHb pacKpBITUS CYIIHOCTH BOIPOCA: a) COOTBETCTBHE IUIaHA TEMe
pedepara; 0) COOTBETCTBUE COJEPKAHMS TeMe W IUlaHy pedepara; B) MOJHOTA U
riiyOrHa 3HaHWM MO TeMme; ') 0OOCHOBAHHOCTH CIIOCOOOB M METOAOB PabOTHI C
MaTepuaioM; €) yMeHHe 0000IIaTh, AeJIaTh BBIBOJIbI, COIMOCTABIAThH Pa3JIMUHbIC
TOYKH 3PEHHS IO OJTHOMY BOIIPOCY (Ipodiieme).

OOGOCHOBAaHHOCTh  BbIOOpAa KMCTOYHHUKOB: a) OIICHKAa HCIOJIb30BAaHHOU
JUTEPATYPHI: TPUBJICUCHBI JIU HANOOJIee N3BECTHHIE Pa0OTHI MO TEME HCCIICIOBAHUS
(B T.4. )XypHaJbHBIC MyOJUKAIIUU TOCIEAHUX JIET, MOCIEAHUE CTATHCTUYECKHE
JAaHHBIC, CBOJIKH, CIIPABKH | T.1I.).

Cobmronenne TpeboBaHu K OGOPMIICHUIO: a) HACKOJBKO BEPHO OGOPMIICHBI
CCBUIKM Ha HWCIIOJb3YEMYIO JIMTEPATypy, CIHUCOK JHUTEpaTypbl; ©O) OIlleHKa
I'PaMOTHOCTH Y KYJIbTYPbI U3JIOKEHUS (B T.4. oporpadudeckoi, MyHKTyaIr[MOHHOH,
CTWJIMCTUYECKOW KYJbTYpbl), BJIQJICHHE TEPMUHOJOTHEH; B) COOJIOJCHHE
TpeboBaHuil kK 00bEMY pedepara.

PetienszeHT nqoimkeH 4eTko chopMyTHpOBaTh 3aMEUaHNE M BOITPOCHI, KEIATEILHO
CO CChUIKaMM Ha pPaboTy (MOXHO Ha KOHKPETHBIE CTpaHHIBI PadOThHI), Ha
WCCIICIOBaHMS B (PAKTUUCCKUE JaHHBIC, KOTOPHIC HE YU&€N aBTOp.

PerieH3eHT MOXET Takke yKa3aTh: oOpamiayics Ju OpJWHATOp K TeME paHee

(pedepaThl, TUCbMEHHBIE PA0OTHI, TBOPUECKUE PAaOOThI, OJIUMIIUATHBIE PAOOTHI U



Ip.) U €CTh JU Kakue-InOo MpeIBapUTENbHbIE PE3yIbTaThl; KaK BBIMTYCKHHUK BEI
paboTy (IJ1aH, MPOMEKYTOUHBIE 3TAIlbl, KOHCYJIbTAIUs, TOpaObOTKa U epepaboTKa
HallMCaHHOTO MJIM OTCYTCTBHE YETKOrOo IUIaHA, OTKa3 OT pPEKOMEHAALUN
PYKOBOJIUTETSA).

CryneHT npencTaBisieT pedepar Ha PEeLeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3alUThl. PElIeH3eHTOM SIBISIETCSl HAyYHBIH pyKOBOAUTENb. OMNBIT OKA3bIBAET, UTO
1eJIeCO00Pa3HO 03HAKOMUTH OPAMHATOPA C PEIEH3Me 3a HECKOJIbKO THEH [0
3amuThl. ONIMOHEHTOB HA3HAYaeT IMpEnojaBaTellb W3 YHUCIAa OPAUHATOPOB. Jlis
YCTHOTO BBICTYIUIEHUS OpAUHATOPY A0cTaTo4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHU OTBEYAET 110 OMJIETaM Ha SK3aMEHe).

OneHka 5 CTaBUTCS, €CTIU BBINOJIHEHBI Bce TPEOOBaHMS K HAITMCAHUIO U 3aIUTE
pedepara: o603HaueHa nMpobdiemMa 1 000CHOBAHA €€ aKTyaJIbHOCTb, ClI€JIaH KPATKUN
aHaJl3 Pa3IMYHBIX TOYEK 3PEHUS HAa pacCMaTPUBAEMYI0 MPOOJIEMY U JIOTHYHO
U3JI0’)KEHAa COOCTBEHHAsl MO3ULUs, C(OPMYIMPOBAHBl BBIBOJBI, TEMa pPacKpbITa
MOJIHOCTBIO,  BBIAEPKaH O00BEM, COONMIOAEHBI TPEOOBaHWS K  BHEIIHEMY
o(opmIIeHHIO0, JaHbI IPABUIIbHBIE OTBETHI HA JJOTIOJHUTEIbHBIE BOPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBINOJIHEHbI, HO
IIPU 3TOM JIOIYILEHBI HEAOYETHL. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B U3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKas IOCIENOBAaTENIbHOCTh B CYXKICHMSX; HE
BbIIep’)KaH 00bEM pedepaTa; UMEIOTCS YOyIIeHHs B OQOPMIICHUH; Ha
JOTIOJTHUTENBHBIE BOIIPOCHI IIPH 3aIMUTE JAaHbI HETIOJIHBIE OTBETHI.

Ouenka 3 — WMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUSI OT TpeOoBaHMM K
pedepupoBanuto. B yacTHOCcTHU: TeMa OCBelIEHA JIMIb YacTHUYHO; JOIMYIICHBI
dakThyeckue OmUOKM B CcoAepX)aHWU pedepara WM TOpU  OTBETE Ha
JOTIOJTHUTENbHBIE BOMTPOCHI; BO BPEMsI 3alIUThI OTCYTCTBYET BBIBOJ.

Onenka 2 — teMa pedepata He pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMMOHUMaHUE TTPOOIIEMBI.

Ouenka 1 — pedepar opaAMHATOPOM HE MPEICTABIICH.
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Hacnopt ®OC

Koa u ¢popmyupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETeHIIH U
OCHOBBI PEIMETHOTO TTOUCKA B
OITK-9 S nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX
FOTOBHOCTH K TPHMEHCHHIO pecypcax, MeIUKO-OMOJIOTHIECKYIO
CIICIIUAJIU3UPOBAHHOI'O TCPMUHOIOTHIO.
000pyIOBaHHS U MEIHUIIMHCKHIX Haxoauts nuteparypy, ONUCHIBAIOIIYIO
M3/ICITHH, IPeTyCMOTPECHHBIX IS ymeer OTKPBITHIE BOIPOCHI B 001aCTH COBPEMEHHOU
HCMIONI30BAHKA B OMOTEXHOJIOTHH | 37]PaBOOXPAHCHHUS.
npodeccnoHanbHOM chepe "
— MeTtonamu noucka Hay4yHOU HH(OpMAaLIUY B
0a3ax nanHsix NCBI
[TpuaIMI padoTs! amIudUKaTOpa IS
npoenenus 1P, o6opynoBanus st
3Haer anexTpodopesa 0EIKOB U HYKICHHOBBIX
TTK-11 roTOBHOCTD K KHCIIOT, UHKYOATOPOB M OMOPEaKTOPOB ISt
OPraHM3ALHY U OCYLLECTBIEHHIO paboTHI C KJIETKAMH MPOKAPUOT U IYKAPHUOT.
MPUKIIATHBIX U TPAKTUYECKUX PaGoTaTh ¢ KynbTypamMu IPOKapUOTUIECKUX U
MPOEKTOB ¥ MHBIX MEPOIPHUITHIA Vieer AYKapUOTHYECKUX KJIETOK, Oy4aTh
M0 U3YYCHUIO OMOXUMUYECKUX U CTaOWIbHBIC KJIIETOYHBIC JTMHUH,
(bU3HONIOrMYECKUX MPOILIECCOB U AKCIIPECCUPYIOIIYIO0 PEKOMOMHAHTHBIE OETIKH.
SIBJICHHH, IPOUCXOJIAIINX B MeTogaMu HOIMMEPA3HOM HEMHOM PeaKItu,
KIJICTKE HEI0BCKA 5J1eKTPO(POpe30M OEKOB U HYKJIEHHOBBIX
Brnaneer | kucnot, MeTogaMu OYMCTKH M BBIICTIECHUS
OENTKOB U HYKJIEMHOBBIX KUCIIOT, METO/IaMU
MOJIEKYJIIPHOTO KJIIOHUPOBAHMUS.
Ocobennoctu paboTH M BO3MOKHOCTH
3Haer 000py10BaHUs /IS IPOBEACHUS
TK-12 OMOTEXHOJIOTHYECKUX padoT.
CIIOCOOHOCTH K ONPEENIEHUIO [IpuMeHATh HOBBIE METO/IBI U METO/IUKH,
HOBBIX O0JIacTel UCCIeOBaHUS U HaIpaBIIEHHBIE HA OXPaHY 370POBbs TPaKIaH B
npoOieM B chepe pazpaboTku Ymeer 00J1aCTH COBPEMEHHOM OMOTEXHOJIOTUH U
OMOXMMHYECKHUX U (PU3UKO- 31paBOOXPAHEHUS.
XUMUYECKHUX TEXHONOTHH B HaBbikamu BHEJPEHUH HOBBIX METOJIOB M
31paBOOXpaHCHIH Brageer | METOMHK, HAPABICHHBIX Ha OXPAHY 3710POBb
a rpaxaaH B 00JacTH COBPEMEHHOM
OMOTEXHOJIOTHH U 37]PaBOOXPAHCHHUS.
Ne Kontponupyemeie OrneHOYHBIE CPENICTBA - HANMEHOBAaHUE
n/ma MOMYIH/ pa3enbl / TeMbI Konpr v aTamns: 3 e — IpoMexcyToTHAT
JUCHUIIIINHBI (pOpMI/IpOBaHI/IH KOMIICTCHIITU U KOHTPOJIb aTTecTaIus




Tema 1. [TpuHUUTIBL
MOJIEKYJISIPHOTO
KIIOHUPOBAHHSL.
ITonumepaznas nenHast
peaxmus

Tewma II. IlpuHnunst
MOJIEKYJISIPHOTO
KOHCTPYHPOBAHHSA U
KIIOHUPOBAHMUSI C
MPUMEHEHHUEM
MUKPOOPTaHU3MOB U
BEKTOPHBIX CUCTEM
Tewma III. Co3nmanue u
HCIIOJI30BaHNE
T€HETHYECKUX
KOHCTPYKLUH AJIs1
TpaHCTeHe3a B KIIETKaX
MJIEKOITUTAIOIIHX.
TpancrenHsie
JKMBOTHEIE.
[lepcrieKTUBBI reHHOU
Tepanuu

Tema IV. Pa3pabotka u
CO3JaHue F'eHETHYECKUX
KOHCTPYKLUHI
OmodapMaIeBTUIeCKOTO
Ha3HAYEHU

Tema V. Ananu3
T€HETHYECKHU
00yCIIOBICHHBIX
[1aTOJIOr Ui, MOHOTE€HHBIX
Y MyJbTU(DAKTOPHBIX
3a00jIeBaHUI

Tema VI. Ot
FEHETUYECKOr0 aHaJIn3a
K TEHOMHOU MEIHIIUHE:
TEXHOJIOTHHU
ITOJIHOT€HOMHOI'O
CKPHHHUHTA acCOIHAaINit
C MaTOJOTUeH

OIIK-9
K -11
IK-12

3Haet, yMeer,
BJIaJICET

Kontpomnsnoe
TECTUPOBaHUE,
Jloxman

orpoc

3auer
Bompocs! -1-38

HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Koa u Jrtansl GopMHPOBAHUA KpUTEpHUHU MoKa3areju
¢popmysnupo | KOMHeTeHIUN
B-Ka
KOMIIEeTeHIU
"
OIIK-9: OcHOBBI 3HaHue sHACT
TOTOBHOCTb K MIPEAMETHOTO OCHOBHBIX
Lentpanbuyro
MPUMEHEHHUIO MOUCKA B 3TaroB OTM
CHeranIu3up WH()OPMAIIMOHHBI | CTAHOBJIECHUS Y .
MOJIEKYJIIPHOM
OBaHHOT'O X, TE€HETUKH,
o0opynoBaHU 3naer oubnuorpaduuec | ompenencHui Gronorum,
Py P penest ’ OCHOBHBIE
U KHX pecypcax, MOHSATHUH,
3aKOHBI
MEAUIIMHCKU MEAHUKO- OCHOBHBIX
. peanu3anuu u
X U3, OMOJIOTHYECKYIO | MEXaHHU3MOB Hepeatn
pelyCMOTpe TEPMHUHOJIOTHIO. | peanu3aiuu P




HHBIX JJI51 TeHETUYECKOTO | T€HeTHYeCKON
UCTIOJIb30BaH MaTepuasa UHpOpMaLIUH.
us B Cnocoben
npodeccruona O00BSICHUTH
JBHOM cepe MOHSTHSL:
TEHETHYECKUI
KO/, T€H, aJlJieb,
TIOTTYJISITIHSL.
YMenue YwMmeer
CXEMaTHYECKH CXEMAaTUYECKU
BOCIPOM3BOAUT | MPEACTABUTH
b OCHOBHBIE
Haxoautsb OMOJIOTMYECKHE | FeHEeTHYeCKUe
JUTEpATypYy, IPOIIECCHI, IPOIIECCHI,
OMKCHIBAIOIIYIO | HAWTH MPUMEHSIET
OTKPBITBIC JIOTIOJTHUTEbHY | OCHOBHBIC
BOIIPOCHI B 10 TUTEPaTypy MOHSTHS B
YMmeer 2 o
obnactu 10 U3y4aeMoun obnacTtu oOmein
COBPEMEHHOI TeMe, yMEHUE TeHETUKH B
OMOTEXHOJIOTHH U | IPUMCHSITh pelieHnn
3/IpaBOOXPAHEHU | MMOTYYCHHbIE MPAKTUYECKHUX
AL 3HAHUS JUIS 3a1ad, ymeer
aHaym3a MPEJICTaBISATh
JUTEPATYPBI IO | PE3YIIBTATHI
CHEIHMAIBHOCTH | SKCIIEPUMEHTAIIbH
BIX padoT.
Brnaneer I'myGokoe
HaBBIKaMU MTOHWMAaHUE
YCTaHOBJICHHUSI IPOIIECCOB
B3aUMOCBS3EN (GyHKIIMOHUPOBaH
(yHIaMEHTalbH | U TeHETUYECKOTO
BIX JUCIMIUINH, | aapara,
MeTtonamu TaKUX Kak MPOUCXOSIINX
MOVICKA HAYYHOH | XUMWUS, Ha BCEX YPOBHSX
Brnaneer uH(popMaIuu B MOJIEKYJISIpHAsl | OpraHU3aluu
0a3ax TaHHBIX ouosorus, KUBOUW MaTEpHH.
NCBI. reHetuka u ap.; | Crnocoben
HaBbikamu BBIPA3UTh CBOE
MIPOBEICHUS MHEHUE 110
Hay4yHO- chopMyIIHpOBaHH
UCCIIeIoBaTeNbC | O mpobieme,
KO paboThI apryMEHTHUPOBATh
€ro.
3Haer 3HaeT poJib
[TK-12: OcobenHoctu COBPEMEHHBIE 3BOJIIOLIMOHHOU
CIIOCOOHOCTh paboThI 1 METOJTbI UJeH B
K BO3MOYKHOCTH JeTEeKLINN OHOJIOTYECKOM
onpeneneHn | 3HaeT 000pyI0BaHUs MOTUMOP(HU3MO | MHPOBO33PEHHU;
10 HOBBIX JUTSI TIPOBEJICHUST | B B TEHETHKE uMeeT
obnacrei OMOTEXHOJIOTHYE COBPEMECHHBIC
UCCIIC/IOBAaHH CKHX palor. PEICTaBICHUS
s ¥ IpoOJIeM 00 ocHOBax




B chepe

3BOJIIOIIMOHHON

pa3palboTKu TEOpUH, O MUKPO-
onoxummuuec u
KHX U MaKpO3BOJIIOLUH.
¢buzuko- 3HaeT METO/IbI
XUMHYECKHX U3YYCHUS
TEXHOJIOTH HACJIEJICTBEHHOCT
B Y Y TEHETUYECKON
3/IpaBOOXpaH M3MEHYMBOCTH.
eHUuNn Jemonctpupyer | YMeer
yMEHHE chopMyIIUpOBaTh
[TpumeHsITH npuooperarhb HAy4YHYIO
HOBBIE METO/Ibl U | HOBBIE 3HAHUSI C | MPOOIEMY B
METOIUKMU, HCIOJIb30BaHUE | 00JIacTH
HaIpaBlICHHBIC M COBPEMEHHBIX | F€HETHKHU. Y MEeT
Ha OXpaHy HAyYHBIX PUMCHSITh
Vueer 3JI0pOBBS METOJIOB pa3paboTaHHbIE
rpakKJaaH B TCHCTHKH. METOJIUKHU B
obnactu Ymeer JKCIIEPUMEHTATIbH
COBPEMEHHOM ¢dbopmynmpoBath | ol paboTe.
OMOTEXHOJIOTUU U | HAyYHBIE 33a/]a4H
3/[PAaBOOXPAHEHHN | W MOJOUPATH
a. aJIecKBaTHbBIC
METOJIBI JUTSL UX
pelieHusl.
Bnaneer Bnaneer
OCHOBHBIMH HaBBIKAMU
HarEmamu COBPEMEHHBIMH | HCITOJIb30BAHHUS
BHC/IpCHIH TeHOMHO KOMITbIOTEPHBIX
HOBBIX MCTONOB M\t iirinHBL. porpamm Jiist
METOZHK, MOJIEKYJISIPHOTO
HAIPaBIEHHBIX MOICIHPOBAHUS 1
Ha OXpaty aHam3a
Brnaneer 310pOBbsI FCHETHUECKOR
TPaIIaf B UHpOpMaLIUH.
obnactu
COBPEMEHHOM
OMOTEXHOJIOTHHU U
3/IpaBOOXpaHEHU
s,
[Tpunumn paboTs
ITK-11: amIndukaropa
TOTOBHOCTB K JUTSI TIPOBEJICHUS
OpraHu3aIu T111P,
u 00opyIoBaHUs
OCYHIECTBJICH | 3HaeT I
U0 anexTpodopesa
MPUKIIATHBIX OEJIKOB U
U HYKJIEMHOBBIX
MPAKTUYCCKHU KHCJIOT,

X TIPOEKTOB U

WHKY0aTOpOB 1




WHBIX OMOpeaKkTopoB
MEpOTPUSITH JUIsL pabOTHI C
1 1o KJIETKaMU
U3y4CHUIO MPOKAPHUOT U
onoxummuyuec HYKapHoT.
KX U Jemonctpupyer | YMeer
busnomornue Pabotath yMEHHUE chopMyIIUpOBaThH
CKUX KYJIbTYpaMu npuooperarhb HAYYHYIO
MPOLIECCOB U MPOKAPUOTUYECK | HOBBIE 3HAHUS C | MPOOIEMY B
SIBIICHUH, ux u UCIOJb30BaHUE | OOJIACTH
TIPOMCXOISIIL HSYKapUOTHYECKHU | M COBPEMEHHBIX | T€HETUKU. Y MEeT
WX B KJICTKE X KJICTOK, HayYHBIX PUMCHSITh
YeJI0BEeKa; Vieer 1oJy4arthb METOJIOB paszpaboTaHHbIE
CTaOMIIbHBIC TCHCTHKH. METOJIUKHU B
KJIETOYHBIE Ymeer JKCIIEPUMEHTATIbH
JIMHUH, ¢dbopmynmpoBath | ol paboTe.
AKCIIPECCUPYIOIl | HAay4HBIE 3a/1a4U
yI0 U T1010MpaTh
PEKOMOUHAHTHBIE | a/IEKBAaTHbBIE
OenKHU. METO/IbI JJIS UX
peleHusl.
Meronamu Buianeer Buaneer
MOJIMMEPa3HOM OCHOBHBIMH HaBbIKAMU
[EMHOM peaKIiy, | COBPEMEHHBIMU | MCIIOJIb30BAHHS
a5eKTpodope3oM | MEeToAaMu KOMITbIOTEPHBIX
OenKoB U T€HOMHO porpamm s
HYKJIEMHOBBIX MEIUIIMHBIL. MOJIEKYJISIPHOTO
KHCJIOT, MOJICITUPOBAHHUS U
MeTOJIaMHU aHaim3a
Bnaneer o
OYHCTKH U TeHETHYECKOM
BBIJICTICHUS uH(pOpMaInH.
OENKOB U
HYKJIEMHOBBIX
KHCIIOT,
MeTOIaMHU
MOJIEKYJISIPHOTO
KIIOHHUPOBAHUSI.

KonTposabHbIe TeCcThl MpEAHA3HAYEHBI ISl CTYJAEHTOB, HU3YyYalOlUX KypC

OueHouHbIe CpeCTBA ISl TEKYILIEH aTTecTAlNU

((MOJIGKYJI}IPHO-FCHCTI/I‘{CCKI/IG TCXHOJIOI'MHU B MCOAUITMHECY .




[Ipu pabote ¢ Tectamu mpeajgaraeTcsi BHIOpATh OJWH BapUAHT OTBETA U3 TPEX —
YEeThIpEX IIPEUIOKEHHBIX. B TO K€ BpeMs TeCTbl II0 CBOEH CIIOKHOCTH
HEOAUHAKOBbl. Cpeny MNpeNIoKEHHbIX HMEIOTCS TECThl, KOTOPBIE COJEpHKaT
HECKOJIbKO BapHaHTOB MPaBHIbHBIX OTBETOB. OpIMHATOPY HEOOXOAMMO yKa3aThb
BCE MPABUJILHBIE OTBETHI.

TecTbl paccunTaHbl Kak Ha HWHAMBUAYAIbHOE, TaK M Ha KOJUIEKTUBHOE HX
pemienue. OHU MOTYT OBITH HCIIOIB30BaHBI B MIPOLIECCE U aAYAUTOPHBIX 3aHATUH, U
CaMOCTOATENbHON paboThl. OTOOpP TECTOB, HEOOXOAUMBIX IS KOHTPOJISI 3HAHUH B
Ipoliecce MPOMEKYTOYHOM aTTeCTalluy MPOU3BOJIUTCS KaXAbIM MPENoJaBaTeIeM
WHIUBUYAJIBHO.

Pe3ynpTaThl BHIITOTHEHHS TECTOBBIX 3aIaHUN OLIEHUBAIOTCS IIPEIOAABATEIIEM
10 MATUOAJIILHOM IIKaJIe ISl BBICTABICHUS aTTECTALUU UJTU TI0 CUCTEME «3a4eT» —
«He 3a4eT». OLeHKa «OTJIINYHO» BBICTABJISIETCA NP IPAaBUJILHOM OTBETE Ha OoJiee
gyeM 90% mnpenokeHHbIX mpernoaaBarTeneM TecToB. OIEHKAa «XOpOoLIo» — MpHU
MpaBWIbHOM OTBeTe Ha Oosiee ueM 70% TecToB. OneHKa «yJ0BIECTBOPUTEIHLHO» —
IIPY NPaBWJIBHOM OTBETE Ha 50% IMpemioxKeHHbIX OPAUHATOPY TECTOB.
IIpuMepsbI TECTOBBIX 3aJaHUM

1. Ha3znaueHue nUTaTeIbHBIX CPE:

a) obecreyeHne BIKMBAEMOCTH KJIETOK;

0) crmocoOHOCTh KJIIETOK K MpoJindepannu;

B) CITOCOOHOCTH KJIETOK K AU PepeHITUPOBKE

1) 0, B - BEPHO;

€) BCE BBIIIETIEPEUYHCIEHHOE BEPHO.

2. Kakue BuIbpl MaTepualioB HCIOJIB3YIOTCA TNMPU KYJIbTHUBHUPOBAHUHU KIIETOK
MJIEKOMUTAOIINX

a) TUIaCTHK;

0) aTrOMOOOPOCHIIMKATHOE CTEKIIO;

B) METa;

I') BCE BBILIEMIEPEUUCIEHHOE BEPHO

3. XapakTepHble NpU3HAKU allONTO3a KIETKU:



a) TEHeTHYecKas JCTePMHHAHTA, YJYaCTHE CIEIUATbHBIX BHYTPHUKIECTOYHBIX
MEXaHHU3MOB;

0) HemporpaMMupyemasi Tuoesb KJIETOK;

B) IPOrpaMMUPYEMBII XapaKTep rHOenu KIETKH;

T') Ipoliecc rudeu HeynpaBisieM;

1) Tpoliecc rudenn oopaTum.

4. TlepBble 3KCIEPUMEHTHI, TOKA3aBIIHE, YTO >KUBOTHBIC TKAHU BO3MOXHO

KyJbTUBUPOBaTh B  (PU3MOJOTMYECKOM  pacTBope IN  Vitro  mposen

I. K. bepnapn
2. V. Py (Poyxkc)
3. I. Kenep

4. P. Xappucon

5. Kakue kietku jgerde KyJabTUBUPOBATH?

a) Kitetku Me301epManbHOIO MIPOUCXOKICHNUS;

0) DnuTenuanbHBIC KIETKU,

B) Heliponsr;

r) KileTku 3HIOKpUHHBIX TKaHeH

6. ®akTopsl pocTa ATO

a) OMOJIOTUYECKU aKTUBHBIE COEIMHEHUS;

0) CTUMYJIHPYIOT WX UHTHOUPYIOT enieHre U AU HepeHIupPOBKY KIETOK;

B) SIBJISIFOTCS] OCHOBHBIMU NIEPEHOCUNKAMH MUTOT€HHOT'O CUTHAJIa KJIETKU;

I') TPOAYLHUPYIOTCA HecenU(PUUECKUMH KJIETKaMH, HaXOASIIUMHUCS BO MHOTHX
TKaHSX;

1) CXOJTHBI C TOPMOHAMU;

€) BCe BEPHO;

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

7. ITpu TpaHcpopmaluu CKOPOCTb pocTta KJIETOK
1. HE U3MEHAETCS
2. YBEJINUNBAECTCS

3. yMEHbIIIAeTCS



8. Ycnemnoe ucnonb3zoBaHue GuOpPoOIACTOB B MEIUIIMHE CBSI3aHO C TE€M, YTO

OHH UMCIOT:

a) TUTUTOUIHBINA KapUOTHII;

0) HU3Kas SKCTIPECCUS aHTUTEHOB THCTOCOBMECTUMOCTH;
B) OTCYTCTBHE OHKOTEHHBIX TIOTCHITHI;

T') CHHTE3UPYIOT TPOIOKOJIIareH;

1) MPOAYIUPYIOT (GaKTOPHI POCTA;

€) BCE BEPHO

9. KynpTuBUpOBaHKE OPTaHOB HA CTOJIHMKE U3 METAUTHIECKOW CETKH MPEATOKIIT

1. JIe6
2. Coparr
3. Tpoysemn
4. Yen

10. Haxonnenwne O0TXOOJOB W HCIIOCTOAHCTBO BHCIIHHUX YCJ'IOBI/Iﬁ Ha6J'II-0I[a€TCH

IIPU KyJIbTUBUPOBAHUMU:

a) HEIPOTOYHOM;
0) NpOTOYHOM
11. Tlo ucrounuky BoigeneHuss CK kmaccupuuupyror:
a) SMOpUOHAJILHBIE;
0) eranbHbIE;
B) CTBOJIOBBIE KJIETKU B3POCIIOT0 OpraHU3Ma
I') BCE BEPHO
12. CtBOJIOBBIE KJIETKU
a) HenudpepeHITMPOBaHHBIC KIIETKH,
0) nuddepeHIPOBaHHBIC KIETKU
B) CITIOCOOHBI K CAMOBOCTIPOU3BEICHHIO
I') cIocoOHBI K Tu(depeHIINPOBKE B CIICIHATN3UPOBAHHBIC TKAHU;
1) a,B,I' - BEPHO
13. OmOpuonansHbIe cTBOJIOBBIE KieTKH (DCK)

a) MOTYT HEOTPAaHWYEHHO TMOJIEPKUBATHCS B KYJbTYpe MU CIOCOOHBI K



nuddepeHIPOBKE BO BCE KJIETKH B3POCIOr0 OPraHu3Ma;
0) o0mamaroT OrpaHWYEHHOM CMOCOOHOCTBhIO K auddepeHInpoBKe
OTrpaHUYECHHBIM MTPOJU(EPATUBHBIM OTCHIIMAJIOM.
B) 00Jaal0T CHOCOOHOCTBIO K KOHTEKCT-3aBUCUMON audQepeHinpoBke
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
14. ComaTtuueckue ctBoioBbie kieTku (CCK)
a) MOTYT HEOTPAaHMYEHHO TMOJICPKUBATECA B KYJIBTYpEe U CIOCOOHBI
mudpepeHInpoBKe BO BCE KJIETKH B3POCIIOrO OpraHu3Ma;
0) o00sagaroT OrpaHUYEHHOW CIOCOOHOCTHIO K Ju(PepeHInpoBKe
OTPaHUYEHHBIM PO (EPATUBHBIM MTOTCHIINATIOM;
B) 00Ja1a0T CHOCOOHOCTBIO K KOHTEKCT-3aBUCUMOW JH(pPepeHInpoBKe
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocioro opranuzMa 0OHapyKeHbI B:
a) KpOBY;
0) KOCTHOM MO3T€;
B) CKEJIETHBIX MBIIIIIAX;
I') POrOBHIIE U CETUATKE IJ1a3a;
1) mynbIe 3y0oB;
1) TOJIOBHOM U CIIMHHOM MO3T€;
€) KpPOBEHOCHBIX COCyAaX;
) TIEYCHU;
3) KOX€;
1) JKEITYJOYHO-KUILIEYHOM TPAKTE;
K) TOJIPKETYTOYHOM HKeJese.

J1) BCE€ BEPHO

u

n

16. Mesenxumanbabie cTBOsoBble KieTkH (MCK) oTkpwiThl B 60-X romax

MPOIIIOTO CTOJNETHUS
a) A. ®puaeHIITeHOM;

0) A. MakcuMOBBIM;



r) JI. KopouknHbim
17. MCK sBnsitoTcs peAIecTBeHHUKaMU
a) aJIUIOIUTOB,;
0) XOHIPOIUTOB;
B) OCT€00JIaCcTOB;
r) ¢ubpoOIacTOB;
1) CTPOMBI KOCTHOT'O MO3ra:
e) a,0,B,]1 - BEpHO
18. OCK npuMeHSIOTCS 1S JICUSHUS:
a) quadet tumna I;
0) 6ouie3ns [lapkuHcoHa;
B) TPAaBMATUYCCKUX TOBPEKICHUN CTUHHOTO MO3Ta;
I') UIIEMAYECKON OOJIE3HH Cep/Ilia;
1) TyOepKyJe3a;
€) MbILIeYHOU qucTpodun romenHa;
X) a,0,B.T,€ -BEpHO
19. B3pocibie CTBOJIOBBIE KIIETKH:
a) SIBJISIIOTCS MPUYMHOM HEKOTOPHIX TUIIOB PaKa,
0) TepsIOT KU3HECTIOCOOHOCTD C YBEIMUYCHUEM BO3pacTa JIOHOPA;
B) 0OHAPY>KEHBI TOJIBKO B IMJIOJHON TKAHU U YMOWJIUKATIBLHON KPOBH;
') MOTYT OBITh MCTIOJIb30BAHBI JJIS CO3/IaHUS 1IETIOCTHOTO OPTaHa;
1) IMEIOT TaKyI0 e aHTUTCHHOCTh, KaK M KJICTKH JOHOPA,
€) BCe BEPHO;

) OTBETHI a),0), U 1) BEPHBI

20. Jlnst co3naHus KyIbTypbl SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK BbI JOJIKHBI
UMETB!
a) OIUIONOTBOPEHHYIO AWIEKIIETKY;
0) COMaTHUYECKYIO KIIETKY;

B) MAaTKy AJIs1 UMIIIaHTalluu;



I') TOAXOMSINYIO CPeIy JUIsl BhIpAIllMBaHUS, HAMPUMEP KJICTOYHBIC JIMHHUH
MBIIIIH;
J1) MHOKECTBO OILIOIOTBOPEHHBIX SUIEKIIETOK;
€) OTBETHI a) U T') BEPHHBI;
) OTBETHI @), 0) U T') BEPHBI
21. TpyaHoCTH B UCIOJB30BAHUU CYIIECTBYIOIIMX B HACTOSIIEEe BpeMs
IMOPUOHANBHBIX KJIETOYHBIX JIMHUN B JICYCHUH 3a00JIEBaHU YeJIOBEKa COCTOUT B
CJIEIYIOLIEM:
a) oHu MoryT AudPepeHIupPOBaTHCS B HEMTPABWIBHBIN TUI TKAHU,
0) OHU MOTYT CITY>)KHUT HCTOYHUKOM PAKa;
B) OHM MOT'YT OBITh 3arpsi3HEHBI MPU BHIPALTUBAHUM HA KJIETOUYHBIX JIMHUIX
MBIIIIH;
r), 0 1 B - BEpHO
22. B moajep>kaHWU >KU3HU BBICHIMX OPraHU3MOB KIIIOUEBYIO POJb UTpPaET
KOHTPOJIb
a) mponudepanmu;
0) nuddhepeHIPOBKY;
B) HAIIPABJICHHOTO JIBU)KEHUS KIIETOK;
') BCE€ BEPHO
23. JInst ”HAYKIUY CITUSTHUS KJIETOK UCMOJIB3YIOTCS BEIECTBA
a) nonsl Ca?*
0) MOJUATUIICHTIIUKOJIb,
B) JIM30JICIIUTHH,
I') MOHOOJIEAT TJIUIIEpUHA,
n) Bupyc Cenaii
€) TJIMLepUH
) BCE BEpPHO
3) a,0,B,T,]1 -BEPHO
24. KneTku, WCMONB3yeMble KaK B KJIETOYHON TPAHCIUIAHTOJIOTHH, TaK U B

TKaHEBOW MH)KEHEPUHU, MOTYT OBITh:


http://humbio.ru/humbio/immunology/00072897.htm
http://humbio.ru/humbio/reprod/00018d14.htm
http://humbio.ru/humbio/protrusion/0002307d.htm

a) ayTOr€HHBIMU,;

0)aJJTIOTCHHBIMU;

B) KCEHOT€HHBIMU

') BCE€ BEPHO

25. T'unorernyeckass  CHOCOOHOCTH  CTBOJIOBBIX  KIETOK  B3pPOCIIOTO

nudpepeHInpoBaThCS B KIIETKH HECKOJIBKUX HaNpaBiieHU TudepeHnpoBKU

a) IJIaCTUYHOCTB;
0) MepCUCTEHIINS;
r) nposndepanus

26. OnyxoJieBbI€ KJIICTKH B KYJIBTYpE:

a) nensitest 50 pas;

0) nensarcs 100 pasz;

B) OECCMEPTHBI;

') HE JeTATCS

27. IlpuMepoM CITIOHTAHHOTO CITUSHUS KJIETOK HE SBISICTCS:

a) mIa3MoraMus y Tpu0os;

0) CIUsSHHE MUOILIMTOB;

B)CJIMSTHUE OITYXOJIEBBIX KJIETOK;

r)o0pa3oBaHNE 3UTOTHI;

1) cnusaue GpudpodIacToB

28. KneTku nepBUYHOM KYJIbTYPHI:

a) OJTHOPOJIHBI;

0) reTeporeHHbI;

B) HE COJIepKAT CICIMAIM3UPOBAHHBIX KIIETOK;

I') aKTUBHO MPOTUPEPUPYIOT

29. Ilpu3Haku ¥ CBOKWCTBA XUMEPHOTO OPraHU3Ma MOTOMKAM:

a) Tepe1aroTCs;

0) He mepenarTes

30. B akcniepumenTax, npoBeaeHHbIXx Poccom Xappuconom B 1907 roxy, in vitro

KYJIbTUBHUPOBAJIACH TKAHb:



a). HepBHas;

0) sHMTeNHAaNbHAS;

B) 000J109Ka KYpHHOT'O SMOPHOHA;

I') OIIyXO0JIeBast

31. TpancopMupoBaHHBIEC KIETKHU:

a) CTAaHOBSITCS 3AaBUCUMBIMU OT CyOCTpara;

0) 00pa3yr0T MOHOCIION;

B) 00pa3yrOT MHOTO CJIOEB

32. OcTtaHOBKa JENEHUS HOPMAJIbHBIX KJIETOK IMOciie 00pa3oBaHUS MOHOCIOS
OOBSICHSIETCS:

a) KOHTaKTHBIM TOPMOKEHUEM;

0) KOHKypeHLKeN 3a PaKkTopbl POCTa U MUTATENIbHBIEC BEIIECTBA;

B) GOpMOH KIIETOK;

') OpraHu3alueit IMTOCKeNeTa;

1) COBOKYITHOCTBIO BCEX ATUX (DAKTOPOB

33. Cpena nist KyIbTUBUPOBAHUS KUBOTHBIX KIIETOK:

a) Kucjas,

0) menovHasi;

B) OJIM3Ka K HEUTpaTbHOU

OueHouHbIe CPeACTBA U IPOMEKYTOYHOM ATTECTALMH
Bomnpoce! K 3aueTy 1o AMCHUIINHE
«'eHeTHYeCcKast HHIKEHEPUS»
1. Vctopus pa3BuTHs OMOTEXHOJIOTHH KaK MPAKTUYECKOM NeATeTbHOCTH JTH0eH
U €€ OCHOBHBIE BEXM CTAHOBJIECHUS Kak Hayku. llepBeie poucropuueckue

onorexHonoruu. BosHUKHOBEHHE TECPpMHUHA «buoTrexHonorus» u ero aBTOp. HGpBO@



OMOTEXHOJIOTMYECKOE TMPOU3BOACTBO AHTUOMOTHKA, aBTOpP €€  CO3/aHuf.
OCHOBOMNOJIO)KHUKM ~ KJIETOYHBIX KYJbTYp W OHOMEIUUMHCKUX KIETOYHBIX
TE€XHOJIOTHIA. OCHOBHBIE OTKPBITUS X OCHOBOITOJIOKHUKHA T€HHOW MH)KEHEPUU.

2. CTpoeHne HYKJIEHWHOBBIX KUCIOT. [IpemmecTBeHHUKH  OuOCHHTE3a
HYKJIEMHOBBIX KHCJIOT. 3°- ¥ 5’ KOHIIBI LENEH HYKJIEHHOBBIX KUCIIOT.

3. ®opmel ctpykTyphl JIHK.

4. Perumukamus JJHK npokapuoT W 3yKapHoT, OCOOEHHOCTH pEIIMKAIUH,
CUHTE3 OJTHOM ¥ BTOPOM LIENU — OCHOBHBIE Pa3JINYuSL.

5. O6pazoBaHue npaMepoB, yAAJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nonmmmepasbl oprann3MoB, X IMOJMMEpPa3Has U SK30HYKJIEa3Hasl aKTUBHOCTb.
Pemenne npo0OsieMbl CHHTE3a aHTUIApPAJUIEIbHBIX LIENeH MpU OJJHOHAIIPABICHHOM
JBUKEHUU BUJIKH PEIUIMKALINU.

6. Buonornyeckoe 3HaUE€HUE 3K30HYKJICA3HBIX aKTUBHOCTEH MoNIMMepas.

7. Tlonumepasnas nenHas peakius. OcHoBHble yuacTHUKH [1L[P, sTans! nukna
[THP, ux ¢puznko-xuMuIecKre 0COOEHHOCTH.

8. Uro Takoe mpaliMepsl U KaK UX KOHCTPYUPYIOT?

9. Uto MCHonp3yIOT B Ka4eCTBE MpeAecTBeHHUKOB cuaTe3a JJHK?

10.IIpeacraBnenue o AJMHHBIX U KOPOTKUX MaTpHIlax, XapakTep HaKOIUICHHUs
npoayktoB I[P, kakue w™matpuiel OyayT mnpeoOianaTh B KOHIE YCIEITHO
MPOMIEAIIEH PEAKIIUU?

11.®epmentsr g [ILP, ux ocoOEHHOCTH, caMblii M3BECTHBIN MOIXOMSAIIUI
dbepment ams [TLP.

12 Ilpoekt «I'eHOM yenoBeKa», €ro JHUJIEphl U JB€ KOHKYPUPYIOIIUE TPYMIIbI.
Pesynbrarel  mpoekTa:  KOJIMYECTBO  TI'EHOB, JIONIA  OEJIOK-KOAUPYIOIINX
MOCJEAOBATENBHOCTEH,  YHUKAJIbHBIE  ITOCIENOBATEIBHOCTH,  IOBTOPEHHBIE
MOCJIEI0BATEIBHOCTH (TIOBTOPBI), UX OCHOBHBIE THIIbI, MOOMJIbHBIE T€HETUUECKHUE
AJIEMEHTBI, TPAHCIIO30HbI U UX THUIIBI.

13.Tpanckpumnius 1 3KCIpPeccus FreHOB, MPUHLUIIBI TPAHCKPUIILIMHA, TPOMOTOPHI
CHJIbHBIE U cllabble, KOHCEHCYCHBIE MTOCIEA0BATEILHOCTH U MX OCHOBHBIE MOTUBBI Y

MPOKAPUOT U DYKAPUOT.



14 EnvHALBl  TPAHCKPHUMIUU, TAHAEMHO-TIOBTOPEHHBIC TEHBI, «EIOYKU
TPACKPHUIIIIUN», TOHITHE SIPBIIIKOBOIO OpraHW3aTopa, MOHSATHE MPOIECCHHTA
PHK, cninalicuHra u aabTepHATUBHOTO CILIAMCHHTA.

15. Muoroo6pazue PHK u wux ¢ynxkuun: (MRNAs (MPHK/uPHK), rRNAS
(pPHK), tRNAs (TPHK), snRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u ap
(tenomepasznas PHK, nanpumep).

16.Catinencunr, ero npunnui, yaactue PHK, u cnenuduyeckux 6emkoB.

17. Dx30HYyKII€a3bl PECTPUKIINU, UX KITaCCU(PUKALIKS U PUHIIUAI UCTIOJIb30BAHUS
B TEXHOJIOTUSIX TCHHOW WHKECHEPHH.

18.Tums! pa3pbIBOB M KOHIIOB.

19.1lpuHMn MOJIEKYJSIPHOTO KOHCTPYMPOBAaHUS M OCHOBHBIE KOMITOHEHTHI
MOJICKYJIIPHBIX KOHCTPYKITUH, HEOOXOMWUMBIC JIi HMCIOJBb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KouctpyupoBanue pekomOuHanTHbIX JIHK ¢ momomipio TepMHHAIBHON
JI€30KCUHYKJICOTUATPaHCEepasbl.

21.Tunsl BEKTOPOB: TUIa3MUIbI, KOCMUJIbI, BUPYCHBIE BEKTOPHI, UCKYCCTBEHHBIC
XPOMOCOMBI OAKTEPHH, APOAOKEH, YeIIOBEKa — OCOOCHHOCTH MX KOHCTPYUPOBAHUS
(KJTFOYEBBIE DJIEMEHTHI) U IPUMEHEHHU (Ha3HAUYCHUE PA3HBIX BEKTOPOB).

22.I'eHHast Tepanusi, ee Onpe/eieHIe U Ha3HAUCHHE.

23. Tunsl TOCTAaBKHA TEHETUICCKUX KOHCTPYKITUH, THITHI KJIIETOK-MHUIIICHEH, TUITBI
TeHETHYECKUX MOTU(DUKAIIH.

24.Yto Takoe peNaKTHpOBaHWEC TEHOMAa M  OCHOBHBIC TEXHOJOTHHU
penaktupoBanus (FAAV, CRISPR, TALENS).

25.MexaHu3M UMMYHHOMH 3amuThl Oaktepuil, crpykrypa CRISPR, tracrRNA,

26.Cas rensl, 0emok Cas9 u MexaHusMm ero padoThI.

27. Kouctpyupoanue gRNA u ee npuMeHeHNE B peIaKTUPOBAHUN T€HOMA.

28.1lpuHun  TapreTupoBaHus (HaBEACHHS) JBYIETIOYEYHOTO pas3pbiBa U
UCIIPABJICHUS MYTalldd C TOMOIIBIO perapanydyd C HalpaBJICHHBIM T'OMOJIOTOM
(Homology Directed Repair (HDR).

29.KyHBTI/IBI/Ip0BaHI/Ie KJIC€TOK N KJICTOYHBIC TCXHOJIOTHH.



30.I'maBHBIN BOMPOC B )KU3HU KJIETKH, IBA BOSMOXHBIX MYTH W KJIETOYHBIN ITHKIT.

31.CTBOJIOBBIC KJIETKH, NX KJIACCU(DUKAITUS TIO TIOTEHITUATY PA3BUTHSI, IPUMEPHI
TOTUMOTEHTHBIX, IUIIOPUIIOTEHTHBIX, MYJbTUIIOTCHTHBIX W  YHUIIOTEHTHBIX
CTBOJIOBBIX KJIETOK.

32.IlonssTe  pereHepaTUBHOW  MEAWIIMHBI W 00JacTH  MPUMEHEHUS
OMOMEIUITMHCKUX  KJICTOYHBIX TEXHOJorui. Hwuima CcTBOJOBBIX  KIJIETOK.
BHEKIeTOYHBIN MATPUKC, €TO POJIb.

33.IIpuHIMIIBI  KOHCTPYMPOBAHUS M HCIOJIB30BAaHUS OHOMCKYCCTBEHHOI'O
BHEKJIETOYHOTO MaTPUKCA U €r0 MPUMEHEHUE B pereHepaTuBHON Meauuune. [leuats
MaTpHKca U TKaHeBas medats (tissue printing).

34. TexHONOTHs pereHEepPaTUBHOM MEAUIIMHBI JJIsi JiedeHus oxoroB. Mmes u
MPUHIIUTIBI PA3BUTHUS EPCOHATIM3UPOBAHHON METUIIUHBI.

35.PenponykTuBHOE W TepameBTUYECKOe  KJoHHMpoBaHue.  [IpuHnumn
KJIOHUPOBAHHMS MJIEKOMUTAKOUIUX, UICTOpUs OBeUKHu [loin.

36.OMOproHaBHBIC CTBOJIOBBIC KIETKU. VIHAYIIMPOBAaHHBIC CTBOJIOBBIC KIIETKH,
terpana C. SIManaku.

37.BcrniomoratensHble penpoayktuBHbie TexHosoruu (Assisted Reproductive
Technologies (ART). [Ipo6yiema 1 TpUYHHBI OCCILTOIU.

38.0cHoBHble TexHOMorHueckue npuembl ART: In vitro fertilization (IVF), Pre-
implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI).

Koppexkiust maTOreHHbIX TeHeTUYECKUX MYTAIMi Y SMOPUOHOB YeIOBEKa.

KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HaA 3249€TC 110 JUCHUIIJIMHE
«MOJIEKy.]'IHpHO-I‘eHeTI/I‘IeCKHe TEXHOJIOI'MH B MCJIUIIHHE»

Bbajiabl Onenka
(pedTUHTOB 3ayera
O OIIEHKH)

TpeGoBanns k cpopMHUPOBAHHBIM KOMIIETEHIMAM




100-86

«3a4umeHo)

OneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIU OH
IJ1yOOKO M IPOYHO YCBOMJI IPOIPaMMHBIN MaTepuall,

M CYEPIBIBAIOILE, IIOCIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3J1araeT, yMeeT TECHO YBA3bIBATb TEOPUIO C
IPAaKTUKOM, CBOOOIHO CHPABIISETCSA C 3a/la4aMu, BOIIPOCAMHU
U IpyTUMU BUAAMU IPUMEHEHUSI 3HAHUM, IPUUYEM HE
3aTPYJHAETCS C OTBETOM IIPU BUIOM3MEHEHUH 3aJaHUH,
UCTIOJIB3YeT B OTBETE MaTepHajl MOHOTpapUIeCKOi
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEILICHHE.

85-76

«3a4meHo»

Onenka «XOPpOIIO>» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT MaTcpuall, rpaMOTHO U IO CYHICCTBY U3JIaract €ro, He
J0ITyCKas CymECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIbHO NPUMCHACT TCOPCTHUICCKUC ITOJIOKCHHUA ITPU
PCHICHUHU MMPAKTUYCCKUX BOIIPOCOB U 3aaa4, BJIaACCT
HGO6XOI{I/IMI)IMI/I HaBbIKaMHU U IIPUCMAMH UX BBIITOJIHCHHA.

75-61

«3a4meHo)

OHCHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY,
€CJIM OH UMEET 3HAHUSI TOJIbKO OCHOBHOTO MaTepHaia, HO He
YCBOWJI €T0 JIeTaNIeH, I0MyCKaeT HETOYHOCTH, HEJIOCTaTOYHO
HpaBWIbHBIC HOPMYIUPOBKH, HAPYLICHUS JIOTHUECKOM
MIOCJICIOBATEIbHOCTH B U3JI0KEHHU MPOIPAMMHOT0
MaTtepHaia, UCTIbITHIBACT 3aTPYIHEHHS P BHIIIOJHCHUH
NPaKTUYECKUX padoT.

60-50

«(HE3AYMEHO»

OlieHKa «HEYAOBJIETBOPUTEIHHOY BBHICTABIISAETCS CTY/ACHTY,
KOTOPBI HE 3HAET 3HAUUTEIHHON YacTU MPOrPaMMHOTO
Marepuaa, JOMyCKaeT CyIeCTBEHHbIEC OIMOKH,
HEYBEPEHHO, C OONBIINMU 3aTPYAHCHUSIMH BBITTOTHSET
npakTuueckue padotsl. Kak mpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE
MOTYT IIPOJIOJDKUATH 00y4deHne 0€3 JOMOTHUTETBHBIX
3aHATUI IO COOTBETCTBYIOUIEH AUCIUIUIMHE.




