MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOMN ®EJEPALIUN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKACHUE
BbICLIIEr0 00pa30BaHUs
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PABOYAS TIPOTPAMMA YYEBHOM JUCHUTIJIAHBI (PITY JI)
«MeauuuHCKasi OMOTEXHOJIOTHSD)
OO6pazoBatenbHas MporpaMma
CremmanbHocTh 31.05.01 «JIeuebHOE mETON

dopMa MOATOTOBKHU: OYHASI

Kypc 3, cemectp 6

nexuuu 18 yac.

MpaKTHYECKHe 3aHsITHs 36 yac.

nabopaTtopHble pabOThl HE IPETYCMOTPEHBI

BCEro 4acoB ayJIUTOPHOU Harpy3ku 54 gac.

caMocCTosITeNIbHast paboTa 54 vac.

B TOM YHCIIE Ha MOJTOTOBKY K 9Kk3aMeHy 36 Jac.

pedeparuBHbIe paboThI (1)

KOHTPOJIbHBIE paOOTHI ()

3a4eT HE MPEeTyCMOTPEH

9K3aMeH 3 Kypc, 6 cemecTp

PabGowas mporpamMma cocTaBieHa B COOTBETCTBMUHM ¢ TpeOoBaHMAMHU (peaepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa BBICHIEr0 00pa30BaHMs (YPOBEHb IOJATOTOBKU

CHELMAINTET), YTBEPKICHHOTO INpUKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku PO ot
09.02.2016 Ne 95.

Pabouas mporpamma JHCHIMIUIMHBI OOCYXKJCHA Ha 3aceqaHuu JlemapTamMeHTa KIWHUYEeCKOU
meaunuHbl. [Ipotokon Ne 1 ot «01» centsiops 2017 T.

CocraButenu: x.0.1., nouent Kymeiiko B.B.



OobopoTrHast cTopoHa TUTYJIbHOTO Jucra PITY

I. PaGouas mporpamma nepecMoTpeHa Ha 3acefanun lenapramenra:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamnuce) (M1.0. damunus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefannu denapramenra:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(Tmoamuch) (1.0. damumus)



AHHOTALIUA

Huctumnaa “MeauuuHckas OMOTEeXHONIOTUS peHa3HaueHa JIJIsl CTYJEHTOB,
oOyuaromuxcs mo oopazonarenbHoi nmporpamme 31.05.01 «JleuebHOE nE7TOY.

JucuuminHa peanuszyercss Ha 3 Kypce, 6 cemecTpa, ABIsieTCs 0a30BOM
JTACIIUILINHOMN.

IIpu pazpaboTke paboueil mporpaMmbl Y4eOHON IUCHMILUIMHBI MCIOJIB30BaH
denepadbHBIA  TOCYIApCTBEHHBIH  OOpa30BATENBbHBIA  CTaHIAPT  BBICIIETO
oOpazoBanuss mno cnenuanbHoctd 31.05.01 «JleuebHOoe neno»  (ypOBEHb
MIOJATOTOBKH CIICITUATIUTET).

OO611ast Tpy10€MKOCTh OCBOCHUS TUCIUIUIMHBI COCTABIISIET 3 3a4E€THBIX €IUHHII,
108 yacoB. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI 18 4acoB JEKIHM, MPaKTUYECKUE
3aHATHA (36 Jaca), U caMocTosTelIbHAs paboTa cryaeHTa (18 gac).

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

OIIK-1 - roTOBHOCTH pemiaTh CTAHAAPTHBIE 3a7ayd MPOPeCcCUOHATBHON
NEATEILHOCTH C HCIOJIb30BaHUEM HWH(OpPMAIMOHHBIX, OHOIHOTpaduuecKux
pecypcos, MEIMKO-OMOIOTUYECKOM TEPMUHOJIOTHH, uH(pOpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMA W  y4€TOM  OCHOBHBIX  TpeOOBaHUM
nH(OPMAITMOHHON OE30TTaCHOCTH;

OIIK-7 - TOTOBHOCTh K WCIOJBb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHUX,
MaTeMaTUYECKUX M WHBIX €CTECTBEHHOHAYYHBIX TMOHSITUH, W METOJOB IMpH
perieHny npohecCuOHATBHBIX 3a/1a4.

Heabo nucuummivHbel “MeaunuHckas OWOTEXHOJIOTHS SIBJSETCS OOydeHHE
CTYJIEHTOB 0a30BbIM METOJIaM PadOThl C TEHHO-UH)KEHEPHBIMU KOHCTPYKIMSIMU U
dbopMHpOBaHWE KOMIUIEKCHOTO TIPEICTaBICHUs] OO0 WCIOIh30BAHUNA METOOB
MOJIEKYJISIPHOM OMOJIOTHH B OMOMEUITMHCKUX 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 HYKJICOTUAHBIX HOCHGHOB&TCHBHOCTeﬁ

e l3yunth 06a30Bble METOABI PabOTHl C KYyJbTYpaMH pPAKOBBIX KIETOK

YyeoBeKa
e 3yuuth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

HCﬁCTBHH IMPOTHUBOOITYXOJICBBIX

B pesynprare m3ydeHWs MAHHOW MUCHUIUIMHBI Y OOydarommxcs (HpopMUpyroTcs

cienyroume npodeccuoHanbHble KOMIETEHIUH (3JIEMEHTHI KOMIIETEHITUH ).

Kon n popmyimmposka
KOMIICTCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIlK-1

TFOTOBHOCTH pC€llIaTh CTAHAAPTHBIC

OCHOBBI IPEAMETHOIO ITOMCKA B
MH(POPMAIMOHHBIX, OMOIHOrpaduIecKuX

N 3HaeT
3a/1a49H MPODECCHOHATBHOM pecypcax, MeIMKO-OHOJIOTHUECKYHO
JCATCIBHOCTH C UCIIOJIb30BaAHHUECM TEPMUHOJIOTHIO.
WHPOPMALMOHHBIX,
GUGIHOTPadIIECKHX PECYPCOB, Haxonuts nmuteparypy, ONHCHIBAIOIIYIO
METHKO-OHOJIOTHUeCKOil ymeer OTKPBITbIE BOIPOCHI B 001aCTH COBPEMEHHON
TEPMUHOJIOT UM, HHPOPMAIIMOHHO- OMOTEXHOJIOTHUHU U 3/IPABOOXPAHEHHUSL.
KOMMYHHKallTUOHHBIX TEXHOJIOTHI 1 M o
YETOM OCHOBHBIX TPEGOBAH - €TOJaMH TIOMCKa HaAy9YHOU WH(pOpMAaIuU B
HMH(OPMAIMOHHOM 6E30MaCHOCTH 6asax annbx NCBI.
[Tpunumn padoTs! amruindukaTopa st
nposeaenus 1P, oGopynoBanus amus
3HaeT anekTpodopesa 0ETKOB U HYKIEHHOBBIX KHCIIOT,
MHKY0aTOpOB ¥ OMOPEAKTOPOB JUIsl pabOoThI ¢
KJIETKaMH TIPOKApUOT U YKApHOT.
OIIK-11
PaboTath ¢ KyIpTypaMu POKAPUOTHIECKUX U
TOTOBHOCTH K IPUMEHEHHUIO
o 9YKapHOTHUECKUX KIIETOK, MOIy4aTh
MEJIULMHCKUX U3JIeNuil, Ymeer
CTaOWIIbHBIE KJIETOYHBIC JINHUMY,
MIPEYCMOTPEHHBIX TOPSIIKaMHU
. HKCHPECCUPYIOLTYI0 PEKOMOMHAHTHBIE O€NKH.
OKa3aHMs MEAULUHCKONW TOMOIIU
Meronamu noauMepa3HOU LEMHON PEaKLUH,
AeKTpoPope3oM OEITKOB U HYKICHHOBBIX
Brnaneer | KucioT, METogaMu OYMCTKU U BBIICTICHUS
O€JIKOB 1 HYKJICHMHOBBIX KHCIIOT, METOIAMH
MOJIEKYJISIPHOTO KJIIOHUPOBAHMUSL.
OcobenHocTu paboThl M BOZMOKHOCTH
3HaeT 000pyIOBaHUS JIJIST TPOBEICHUS
OMOTEXHOJIOTUYECKHX PaboT.

I1K-22 [TprMeHATh HOBBIE METO/IBI ¥ METOAUKH,
TOTOBHOCTb K YYacCTHIO BO Veer HarpaBJIeHHbIE HA OXPaHy 3/10pOBbs IPaXIaH B
BHE/IPEHUH HOBBIX METO/IOB H 001acTH COBpEMEHHON OMOTEXHOIOTHU U
METOJMK, HallPaBJICHHBIX HA 3/IpPaBOOXPAHEHHMS.

OXpaHy 3710pOBbA I'PAKIAH HaBbikaMy BHEIPEHHU HOBBIX METOJOB M
METO/IMK, HATIPABJICHHBIX Ha OXPaHY 3/I0POBbS
Bianeer A P patty 3/op

rpaxaaH B 00JacTH COBPEMEHHOM
OMOTEXHOJIOTHH U 3PABOOXPAHEHHUS.




Jlist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIINH B paMKaX JUCIUATITAHBI
«MenuuuHCKas: OMOTEXHOJIOTHS MPUMEHSIIOTCS CIEAYIOIINE METOIBI 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 COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Tema 1. IlpuHuMnbl MoJIeKYJSIPHOro KjiaoHupoBaHusi. Ilosmmepasnas
nenHasi peakuus (4 yac.)

LlentpanpHas morma modekyispHoi Ouonoruu. [lomstue rena. CTpykTypa
T€HOMOB MPOKapuOT M JyKapuoT. ONEpoHHas CTPYKTypa T'€HOB INPOKAPHOT M
IpEPBIBUCTAsA CTPYKTypa reHoB sykapuoT. Marpuunas PHK. [lonstue nucrpona.
Okcnpeccust TeHoB. [loHsaTHEe aMITMUKAIIMKY B )KUBBIX OpraHu3max. Perumkarius
JAHK y npokapuot n sykapuot. AMrmunkoH. IIpaitmepsr n JIHK momumepassl. Taq
noyimMepaza W ee pekoMmOuHaHTHbIE (opMmbl. Mexanusm I[IIP. Tuner ITLIP.
[lepBruyHas MmocieI0BAaTEILHOCTh OMOMOIUMEPOB. DIEKTPOPOpe3 HYKIECHHOBBIX
KHCJIOT. DyopeCUEHTHO MEYEHBIE Ne30KCUHYKIIeOTUATpUDocharsl.
CexBennpoBanue 1nmo CoHrepy. MexaHuU3Mbl TPAaHCKPUIILMHA Y MPOKAPUOT H
syKapuoT. MexaHu3Mbl OOpaTHOW TpaHCKPUIIMU Yy BHUpycoB. Mcmosb3oBanue
KauecTBeHHOM u konmyecTtBeHHoW [II[P ¢ oOpaTHOii TpaHckpumuei B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

MexaHu3Mbl TpPaHCIAIMU B KJIETKaX JyKApUOT M IPOKAPHUOT. beCcKIeTOYHbIE

CHUCTCMbI TPAHCIIINHA U UX UCIIOJIb30BAHHC B MOHGKYHHpHOﬁ OMOTEXHOJIOTHH.



Tema 2. [IpuHIUNBI MOJIEKYJISAPHOr0 KOHCTPYHPOBAHNUS U KJIOHMPOBAHMSA
C IPMMEHEeHNEeM MUKPOOPIraHM3MOB U BEKTOPHBIX cucTeM (4 yac.)

[Tonsatue wMopenpHOTO 00BEKTa. MonenbHas cucrema. Bupycel: Bupyc
tabayHol Mo3auku, bakrepuodar T4, Oar mamOaa. Dybdakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsr: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrenus: Arabidopsis thaliana. Kierounsie
KyJIbTypbl miekonutatonmx. llonarue pekomOunarmu. PekomObunantnas JITHK.
OHNoHyKJIea3bl pecTpukuuu. CaillTel pecTpukiuu. JIMNKWE W Tynble KOHIBIL.
PectpuktHeii  anamu3z wmonexkyn JIHK. ITonstue BekTopa. IIpoMoTOpEI.
[lomunuakep. MyJIBTUKONIMWHOCTD W YHUKOIIMMHOCTH CTapTOB pEIUIMKALUU.
Tuner npomotopoB. MHAyKTOpEI 3KCnipeccuu. MHCynaTopsl. [loHsATHE cenexkuuy.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpelpl. beno-ronybas cenexuus. KOMIIETEHTHBIE  KIIETKH.
Tpanchopmanusa. TemnoBoil MOK M 3JeKTponopanus. BriceB Ha NUTATEIbHYIO
cpeny. OTO0p ¥ aHanu3 TpaHCHOPMUPOBAHHBIX KJIOHOB ¢ momorisio [P u
pecTpukuuu. BekTopel mId KIOHMpOBaHMA B Jpoxokax. Cpenpl mig pocra
npoxokedl.  Crneumduka  cemekuMM W pocTa  JAPOAIKEBOM  KYJIbTYpBL
Tpanchopmanus JpoxIKEBBIX KIETOK.

Tema 3. Co3naHue M HMCHOJB30BAHHE T€HETHYECKMX KOHCTPYKUMM 1JIsi
TPAaHCreHe3a B KJIETKaxX MJIeKONUTAWIuX. TpaHCcreHHble KUBOTHBIE.
IlepcnekTuBBI reHHOl Tepanuu (4 yac.)

[loueMy Henb3s  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
MOJIHOpa3MepHBIX TeHOB dykapuor. Donaunr OenkoB. [locTTpaHCaALMOHHBIE
Moaudukammuu OenkoB. ['omosormunas pexomOuwHarus. Jlunus xypunbix B-
muMmdortoB DT40 u eé npeumymectBa. Mcnonb3oBanue texnojorun CRISPR
Cas9. IloHsATHE HCKYCCTBEHHOW XPOMOCOMBI. VICKyCCTBEHHBIE XPOMOCOMBI Kak
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoilcTBO HCKYCCTBEHHOU
xpomocoMbl uenoBeka. Orimune MXY OT ApyrMxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexomOunamusa. HPRT omocpenoBanHast cenekiusi. DKcrpeccus

MMOJHOPA3MCPHBIX TI'€CHOB B HMCKYCCTBCHHBIX XPOMOCOMaxX 4YCJIOBCKaA. I[OCTaBKa



T€HOB B KJIETKH Y€JIOBEKAa. DJIMMUHUPOBAHUE MCKYCCTBEHHOM XpoMocoMbl. Te€t-R
penpeccop Uil KOHTPOJsA JKcmpeccuu. [IpuMeHeHue HHCYIATOPOB LIS
CTaOWIM3alMM  JKCIpPECCHMHM.  TpaHCr€HHblE  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOYHBIX. TEXHOJOTUH CO3AaHUS TPAHCTEHHBIX
MJIEKONIMTAKOMMX. JICHoap30BaHNe PETPOBUPYCHBIX BEKTOPOB [UISl  CO3HAHMS
TPAHCTEHHBIX JKMBOTHBIX. Meton wmukpounbekiuii JIHK.IImopunoTeHTHBIC
AMOpPHOHAJIbHBIE CTBOJIOBbIE KJETKH. llomydyeHne wW cenekuust TpacreHa.
MukpovuHbekus B 01acTonUCTy Miekonurtawomero. CKpeluBaHUEe TPAHCTEHOB.
[lomyyeHne JIMHMH  TPAHCTEHHBIX  JKUBOTHBIX.VICHOJIB30BaHHE  JNUTENHMEB
MOJIOYHBIX JKE€JIE3 B KAyeCTBE MCTOYHMKA TE€HETHYECKOTO MAaTepHayia Ul
KJIIOHUPOBAaHMs. BpIpalliBaHWe »HIUTENIMEB MOJIOYHBIX JKE€JIE€3 B KYyJIbTYpeE.
Nuayxkuust GO dasel. Y ganenue sapa u3 sitnexinetkd. CiausiHre TOHOPHOTO siipa !
peLUnueHTHoN siuekaeTku. KynbTuBHUpoBaHME MEPBBIX JEJIEHUN JPOOJICHHUS.
MMrmaHTanus B OpraHu3M CypporaTHOM MaTepu.

Tema 4. Paspadorka U CO3JaHHE TEHETHYECKMX KOHCTPYKUHUI
OnodapmManeBTHYECKOr0 Ha3HAYeHUd (2 yac.)

Okcrnpeccuonnbie mrtammbl E. Coli. Dxcnpeccuonnbie BeKTOpb. MHIYKTOPHI
skcnpeccun, UIITI. O6patnas tpanckpumnuusa. Knonupoannas [IHK.Cucrtema
nosyuyeHus: uutepdepona. IlomyueHue yenoBeyecKux TOPMOHOB C MPUMEHEHUEM
METOZIOB TeHHOW wuHxeHepuu. [IpomsBoacTBO aHTHTEn ¢ momoripio E. coli.
Crioco0bl MpOM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE POU3BOACTBO OEJIKOB IS
(dbapManeBTUYECKOTO0  MPUMEHEHHUS. Opranuzanuss ~ OMOTEXHOJIOTMYECKUX
MPOU3BOJACTB C MCIOJBb30BAaHMEM PEKOMOMHAHTHBIX MHUKpoopraHu3moB.Tect
CUCTEMBI Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM uenoBeka. [lonck BemectB —
KaH/IUJIATOB, BBI3BIBAIOUIMX XPOMOCOMHYIO HECTAOWUIIBHOCTh. TECT-CUCTEMBI C
UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Tema 5. AHaM3 reHeTu4ecKk 00yCJI0BJCHHBIX NATOJOIHH, MOHOTCHHBIX U
MyJabTH(AKTOPHBIX 3a00/ieBaHuii (24ac.)

Onnonykneoruanabie  3ameHsl  (Single Nucleotide Polymorphism, SNP).

Mytauuu: aenenun, HCepUUU, TPAHCBEPCCUU, TpaH3uluu. [I[puMmeHenrne MeTo10B



CEKBEHUPOBAHUS JUISE HCCIICIOBAHU N MyTareHesa. CpaBHeHue
nocnenosarenprocTeld JTHK Clustal. ba3er qaHHBIX 0THOHYKIICOTHTHBIX 3aMEH.
[TonGop mpaiimepoB misi nuarHoctuueckou [MHP. Crynenuartas IILP (anrm.
touchdown PCR), ITLP mmuaabIX (bparmentoB (anri. Long-range PCR), TILIP B
peanbiom Bpemenu (ITIL[P-PB, anrm. Real-Time PCR, RT-PCR). Mertoa
konmyectBeHHOU [II[IP u ero mpuMeHeHwe B aUAarHOCTUKE. PIyopeCliEHTHBIE
METKH J1sl reHoTunupoBanus ¢ nomoinbto [P, I'mopunuzanus JTHK. 3onas! mmis
ruopuanzanun JJHK. Ananus cateummtHbIX nocienaoatensHocTet JIHK.

Tema 6. OT reHeTHYECKOI0 aHAJIN3a K TéeHOMHOM MeJUIIMHE: TeXHOJIOTUH
MOJTHOT€HOMHOT'0 CKPUHUHTA acCONMAIUiA ¢ maToJiorueii (2 gac.)

bazoBble PUHIMITBI TOJTHOT€HOMHOTO CEKBEHUPOBaHUS. OMyibccuonHast [TLP.
Coznanue OubmuoTek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
UJEeHTU(PUKAITUN MYJIbTH()AKTOPHBIX 3a00J1eBaHMI. [Tonyuenue
MOCJICIOBATEILHOCTEN TPAHCKPUIITOMOB. AHHOTHPOBAHUE MOCJIEA0BATEIbHOCTEN
B 0a3zax JaHHbIX. TEXHOJOTMHM TOJHOTEHOMHOIO CKPUHUHTA Aaccolualuid ¢
natosiorneil. buomHdopmarnka: BO3ZHHUKHOBEHHUE, 1€, 3a7a4H, METOJbl. basbl
JAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTYp. ba3bl [JaHHBIX OEJIKOBBIX
MOCJIEAOBATEIBHOCTEW. ba3bl [TaHHBIX MMOCJIEA0BATEIBHOCTEN HYKJICHHOBBIX
KUCIIOT. banku naHHpIx MeTabonudeckux myTed. basel, comepskaiiue pe3ybTaThl
I00AMbHBIX  JKCIEPUMEHTOB MO  a”Hanu3dy  Jkcnpeccuu.  OCHOBHbIC
oubmmorpaduueckue 6a3pl gaHHbIX. NCBI, ENTREZ u BLAST — na3nauenue,
WHCTPYMEHTHI, 3a7auyu BbIpaBHMBAaHME JBYX MOCJIEAOBATEIbHOCTENW, TOUYCUHBIC
Matpulbl. O3Hakomiienue ¢ 6azamu gaHHbIX NCBI. TTonsitue popmaron: FASTA
u GenBank. BeipaBHrBaHNE HYKJICOTHIHBIX MOCACIOBATEIBHOCTEH. ba3bl TaHHBIX

SNPs acconenpoBaHHBIX C TATOJOTUSIMH.

|. CTPYKTYPA U COAEPKAHUE MMPAKTHUYECKOM YACTHU KYPCA

3anaTne 1. OpraHM3anusi M NPUHUUNBL PadoTbl B MOJEKYJISIPHO-

OHMoJIOTHYEeCKHE JIA00PATOPHH JIJIsi ONOMEeIUIMHCKUX HCCJIeI0BaHuii (2 yac.)



Ili1an 3ansaTHA:

1. JlaboparopHas nocyaa U NpUHLHMIIBI paOOTHI C HEW.

2. O6opynoBaHue

3. ABtoxmaBupoBaHue. CyxokapoBoi mkad. MpiTbe J1abopaTOPHON MOCYIBI.
OnHOpa30BbIl 1 MHOTOPA30BBIN INIACTHUK.

4. IlpakTMueckue  HaBbIKM  pabOTBl C  BECAMHM  aHAJIMTUYECKUMHU,

MCXaHUYCCKUMU U JJICKTPOHHBIMH.

3ansaTue 2. IIpuroroBiieHHe pacTBOPOB /Jisl BbIACJCHHS W AaHAJIU3A
HYKJIEHHOBBIX KUCJIOT ( 2 yac.)

Ili1an 3aHsaTHA:

1. CnocoObl BbIpaKE€HUS KOHIIEHTPALUK PAaCTBOPOB.

2. CriocoObl NPUTOTOBIEHHUS PACTBOPOB 33JaHHOM KOHLEHTpauuu (1o
IUIOTHOCTHU PAacTBOPA).

3. IloTreHumomerpwus. YcrpoiicTBO IMOTEHIMOMETPA 51 pH-meTtpa.
OyHKIIMOHUPOBAHUE CTEKJIIHHOTO U KOMOMHUPOBAHHOTO 3JIEKTPOJIOB.

4. Tlorenmuomerpuyeckoe TUTpoBaHue. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IIpuHOMOBI MAHMIYJIAUUH ¢ OMOMATEPHAJIOM, BbIJACJICHHE H
aHAJIN3 HYKJIEHHOBBIX KUCJI0T ( 2 yac.)

Ilnan 3ausaTHA:

1. TlpuHUMOBI MaHUMTYJSIUU C OOpa3laMy TKaHEH, KIETOK U J1ab0opaToOpHbIMU
YKUBOTHBIMH

2. IlpaBuia paGoThl B MOJICKYJISIPHO-OUOJIOTUUECKOM JTabOpaTOpUH.

3. Knaccuduxkanuys momernieHui Mo cTerneHu YUCTOTHI.

4. JlamMuHaApHBIN NOTOK.

5. Pabora ¢ kynbrypamu kieTok. PadoTa ¢ 1abopaTopHBIMU )KMBOTHBIMHU.



3anstue 4. Metons! Boiiesnenus JJHK u PHK u3 pa3iu4HbIX HCTOYHUKOB (
2 4ac.)

Il1an 3auaTUA:

1. 'omorenmzanus Tkaneu. JKuJIKOCTHbIE METO/IBI.

2. TBepaoda3zubie METOIbI. XaOTPOITHBIE areHTHI.

3. @enon-xynopodopmenHas skctpakmus. Pa3aenenne o0pas3os Ha (a3bl.

4. IlepeocaxkieHHe HYKJIEMHOBBIX KHUCIOT C TMOMOIIBIO H30MPOMUIOBOIO U
ATUJIOBOTO CIIUPTA.

5. CoocanuTeNn: JIMHEUHBIN NOJIUAKPUIAMU, TJIMKOTEH, alleTaT HAaTPHsl.

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

Ilinan 3anATHA:

B Teopus pa3neneHus MOJIEKYJI B JIEKTPUYECKOM IOJIE.

B Arapo3sblil 1 IOJMAKPUIAMUIHBIN TEIb.

B bydepsr s anmexktpodopesa.  3arpysounsie  Oydepsl.  Mapkepbl
MOJIEKYJIIpHBIX Macc. OKpacka HYKJIEMHOBBIX KHCIOT [JIsi MX BHU3yaJIH3alluu,
sruauyM 6pomu u SYBR Green.

B Amnanus pesynbraToB anektpodopesa PHK u JIHK. Onpennenenus kauercBa

BBUICOCHHUS HYKJIEMHOBBIX KMCJIOT C MOMOUIBIO AeKTpodopesa.

3anstue 6. CnekTpodoToMepusi HyKJIEHHOBBIX KHCJIOT ( 2 4ac.)

Ilnan 3ausaTHA:

1. Onruueckas miotHocTh pactBopoB JJHK u PHK.

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

3. YcrporictBo criektpodoToMeTpa, GOTOKOJIOPUMETPA U CIIEKTPOMETPA.

3ansTue 7. Boineaenne JIHK u3 06pa3noB TkaHeil manueHToB (2 Jac.)

Il1an 3augaTHA:



1. Meroas Beienenus JJHK 13 paznuyHbIX HCTOYHUKOB.
2. denon-xnopodopMHasi IKCTPAKIIHSL.

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

3ansitue 8. Ananu3 kadectBa BbigejdeHHoii [IHK B arapo3Hom rejsie u c
noMombIio cnekrpodoromerpun (2 yac.)
Ili1an 3ansaTHA:
1. Teopernueckue ocHOBBI aHaiIM3a KadecTBa BoieiaeHHoOW [JHK B arapo3znom
reie
2. 3aBucuMocTh 3¢ dexkTuBHOCTH  pasnmenenus ¢parmentoB JHK ot
KOJINYECTBA arapo3bl B reje
3. Oxpacka JIHK B arapo3HbIx rensx.
. bydep nnsa Hanecenust 06pas3IOB Ha Telb
. Tunsl anexTpodope3Hbibix 0ypepon

4
)
6. Ananu3s kauectBa BeineneHHon JJHK ¢ momoinsio cniekrpodotomerpun
7. 3axon byrepa—JlamOGepTa—bepa

8

. OnrTuyeckas IJIOTHOCTH

3ansaTue 9. /[u3aiin ren-cnenuduuecKux npaimepos (2 gac.)
Ilnan 3ansTHA:

1. OmnpeneneHue mpaiimepa

2. Pacuer temrieparypsl oTKuUra rpanmepa

3. IIposepka npaiimepa in Silico

3ansitue 10. [IIP ammindukanus pparMenTa rena narepeca (2 gac.)
Ili1an 3ansaTHA:

1. Teopus nonuMepazHON LETTHOW peaKuu

2. Ilon6op ycnosuii I[P

3. Tuns [P ammmdukatopos

4. Dnexrpodopes npoaykroB I1LIP B arapo3Hom rese



5. Ananu3 pesynbraTos [P

3ansitue 11. Boinesenne ¢gparmenTa u3 arapo3ssnoro reJjs (2qac.)

Il1an 3aHaATHA:

1. HaGopsl nns Beimenenus JHK u3 arapo3Horo wim mojJuakpyIaMUIHOTO

I

2. Ocobennoctu amekTpodopesa mpu MOArOTOBKE 00pa3IOB JJIsl BEIACICHUS U3

I

3. Kmaccuueckne metozsl Beiaenenus JJHK u3 arapo3Horo remis

3ansitue 12. CexkBeHupoBaHue hparMeHTa reHa HHTepeca (2 yac.)

Il1aH 3aHATHA:

1.

2.

Kit

Teopus cekBenupoBanue no CaHrepy
Hcnonb3BaHre MEUEHHBIX HYKJICOTHIOB
IIpobonoozomoska 05 cekBeHUPOBAHUS
Peaxnus ¢ Big Dye (Big Dye Reaction)

Ounctka npoaykroB IILP ¢ momompto Big Dye XTerminator Purification

AHan3 pe3ynbTaTOB PEAKIIMU CEKBEHUPOBAaHMUS

3ansaTue 13. AHAIU3 HYKJICOTHAHBIX MOCJEI0BATEIBLHOCTE C MOMOLIbLIO

nakera nporpamm Vector NTIl u 6a3 nannbsix NCBI (2 gac.)

ILlnan 3apaTug:

1.

2.

3.

4.

Pabora ¢ ¢aitnamu B popmare Geen Bank u FASTA
Bo3MoxuocTu nporpamuaoro odecrneuenus: Vector NTI
CpaBHEHHE MMOTYYEHHBIX MOCIEI0BATEIHLHOCTEH ¢ 0a3aMu TaHHBIX

[Touck monumopdu3mMoB B IOCIICIOBATEIHLHOCTIX HHTEPECA

3ansitue 14. Padora ¢ KyJbTypaMu KJIEeTOK MileKonuTamux (2 yac.)

Il1an 3aHaTHA:

1.

MCTOI[I)I KYJIbTUBHUPOBAHUA KICTOK U TKaHEH.



2. KynbpTyphl nmepBudYHbIE 1 BTOPUYHBIC, TOCTOSTHHBIC KIIETOYHBIC JIMHHH.

3. ba3oBwpie muTaTeNbHBIE CpeIbl W TIEPBBIC KJICTOYHBIC JIMHUM YEJIOBEKa W
MJIEKOMMUTAIOIUX, KyapTypa Hela.

4. ChIBOPOTOYHOE ¥  OCECCBIBOPOTOYHOE  KYJIBTHBHUPOBAHHE, KaueCTBO
CBIBOPOTOK, TECTUPOBAHNE Ha SHJOTOKCHUHBI, POCTOBBIC (haKTOPHI.

5. IlpuHnmmer  ycTpodicTBa W OOOpYyIOBaHUS  TMOMEIICHUH IS
KyJIbTUBUPOBAHUS KIETOK, OOKCHI, OakTepuniuanbie yiammbl, HEPA-duibsTpanus,
JaMuHapHBIE MKapbel (CKaMbH), KIACChl JIAMHHAPHBIX IKa(oOB, TOPEIKH,
YCTAaHOBKHA JIJI1  TOATOTOBKA BOJIBI  BBICOKOTO  KadecTBa, CYXOXKapOBBIC
CTEpWIN3AIMOHHbBIE TKa(bI, aBTOKJIaBbI, MHKYOATOPHI KJIETOK, HHBEPTHPOBAHHEIC

MUKPOCKOIIEI.

3ansitue 15. MosekyJisipHoe KJIOHMpPoBaHUe U pekomMoumHanTHble JTHK (2
yac.)

Ili1an 3ansaTus:

1. PexomOunantnas JIHK.

2. DHJIOHYKJI€a3bl PECTPUKIIUU.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kaptuposanue monekyisl JJHK.

5. Iloaroroska pparmentoB JIHK nist kiioHupoBanus

6. KommereHntnsle kineTku. Tpanchopmarims.

7. OCOoOEHHOCTH TEMIOBOTO IIOKA U 3JIEKTPOIOpALIUU

3ansitue 16. Tpanchexuust KjieToKk MiekonuTawmmx (2 yac.)
Ilnan 3aHsaTHA:

1. TlonsiTre TpaHcheKIUn.

2. Tunsl TpaHChENUPYIOMINX PEaracHTOB

3. Hcrnonp3oBaHue TUIIOCOM U DJICKTPOIIOPAITHN

4. PekoMOHMHALNA U BUPYCHBIE CUCTEMBI TPAHCDEKITNH



3anarne 17. Cejekuuss B  KYJbType KJIETOK H  OTOOp
TpancopMHPOBAHHBIX KJIOHOB (2 yac.)
Ili1an 3aHaTHA:
CenleKTUBHBIE MapKePhl KJIETOK MIICKOMUTAIOIINX
CocraB cpen ais cenekuuu
. IIpaBuna KyJIbTUBUPOBAHUS U PACUET KOHIICHTPALIUA aHTUOMOTUKOB

1

2

3

4. OT160p KJIOHOB 110 MOP(OJIIOTHIESCKUM TPHUIITHAKAM

5. Unentudukanus TpaHcGOpMUPOBAHHBIX KIOHOB ¢ moMolbio TTIHP
6

O160p GFP — no0KUTENbHBIX KIIOHOB

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

Ilinan 3anATHA:

1. OCHOBHbIE TIOHSTHS, YCTPOHCTBO W NPUHLUUII PAOOTHI MPOTOYHOIO
nuToIyopumMeTpa,

2. BO3MOYKHOCTM NPHMEHEHHUS METOJA MPOTOYHOM LUTOMETPHUM I aHajau3a
KJIETOYHBIX MMOMYJIALMMA

3. IIpurorosnenue KJIETOYHBIX CYCIICH3UU IS IIPOTOYHOMN
UTOGITyOpOMETPUHU

4. Pabora wa mpotounom tmrodayopumerpe BD ACCURI: kammubpoBka
npubopa, cOOp U MEPBUYHBIN aHATU3 TAHHBIX.

5. JleTalibHBIA ~ aHaIM3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAaHUEM
nporpammuoro  obecmneuenuss  WIinMDI  2.9:  moctpoenune  omHO-
JBYXIAPAMETPUUICCKUX TUCTOTpaMM, auddepeHuanis OJUHOYHBIX KIETOK U
KJIETOUYHBIX AarperatoB, CO3/IaHUE€ PErHOHOB, TE€UTUPOBAHHME, CTATHCTHYECKAas
00paboTKa JTaHHBIX.

6. MHTepnperanys NOJYyYEHHBIX PE3YyJbTAaTOB: aHAJIU3 PACHpENeSCHUs] KIETOK
o pa3MepHO-MOP(OJIOrMYECKUM MapaMeTpaM (Ha OCHOBE aHalW3a MapaMeTpoB
cBeTOpaccestHusl) M 1Mo (asam KIETOYHOrO IuKJIa (HA OCHOBE aHanMu3a

bayopecieHIIuy HoAuAa TPOTTHINS).



I11. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSITENIHOM paboThI
oOyuaronuxcs no AUCUMIInHE « MeauMHCKass OMOTEXHOJIOTUS» MIPEICTABICHO B
[Tpunoxxenuu 1 u BKIItOYaET B ceOs:

e [IaH-TpaQUK BBINOJIHEHUS CAMOCTOSITENBHON pabOThl MO JUCLUUIUIMHE, B
TOM 4YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJIHEHHE MO KaXIOMY
3aJJaHUIO;

® XapaKTepUCTUKA 3aJaHUIl JJIs CaMOCTOSTENbHOM pabOThl CTYJEHTOB M
METOJUYECKIE PEKOMEHIALINHU IO UX BBIIIOJIHEHUIO;

e TpeOOBaHMSA K  MPEACTABICHUID U O(QOPMIIEHHIO  pe3yslbTaToB
CaMOCTOATENbHON pabOTHI;

¢ KPpUTCPHUH OLCHKH BBIIIOJHCHHA CaMOCTOSITCIbHOM paGOTBI.



KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Kon u popmyauposka

Jrtanbl GOPMHUPOBAHUS KOMIIETEHIIMH

KOMIeTeHIIHU
Ne KouTponupyemslie Kopmp! u 3Tans! popMUpOBaHUS KOMIICTESHITHHA Or1eHOYHBIE CpeACTBa
n/m Pa3IeIbl/TeMBI _
JCIHTUTHE Texymuit [IpomexxyTou
KOHTPOJIIb Hast
arrecTauus/>
K3aMeH
1 Tema 1. IIpunHnunst 3HaeT YO-1 Bonpocst
MOJIEKYJISIPHOTO CobecenoBanue 9K3aMeHa
KJIOHHPOBAHUSI. 4 cemectp -1-
[Monumepasnast nemnHas 38
peaxis Ymeer I1P-1
Tema II. IIpuHnuns Tect IP-1
MOJIEKYJIIPHOTO
KOHCTPYHUPOBAaHUS U Tecr
KJIIOHUPOBAHUS c Bnanmeer YO-3 YO-
HPUMCHEHHEM Hoxnan, 2
MHKPOOPTaHM3MOB M | o g COOOIIeHNE Konoksrym
BEKTOPHBIX CHCTEM
TOTOBHOCTh
Tema III. Co3nanue u
pemiatsb
UCIIONIb30BaHHE
CTaH/IapTHBIC
TEHETHYECKUX
KOHCTPYKLIUH b sanan
by npo¢heCCUOHANBH
TpaHCreHe3a B KJIETKaX | .
Ol JNIesITeNbHOCTH
MJIEKOTIUTAIOIINX. c
TpancreHnsle
HCTIONIb30BaHUEM
KHUBOTHBIC.
. | mHMOPMAIIMOHHBI
IepcriekTHBBI TeHHOM X
Tepanuu ’
oubnmorpaduaec
Tema IV. Pazpabotka rpad
KHX  DPEecypcos,
u co3JlaHne
MeJTUKO-
TEHETHYECKUX .
. OHoIOTHYeCKOit
KOHCTPYKIIHit
TEPMHHOJIOT Y,
610 apMaIieBTUIECKOT
HHPOPMALMOHHO-
O HasHACHHA KOMMYHHUKAIIMOHH
Tema V.  Anamms Y .
BIX TEXHOJIOTHH U
TeHETHYECKH
Y4ETOM OCHOBHBIX
00yCIIOBIICHHBIX "
. TpeboBaHMit
MIaTOJIOTHH,
HHPOPMAMOHHO
MOHOTEHHBIX u|.
it Oe3omacHOCTH
MYJIbTH(QAKTOPHBIX
3aboJsieBaHMi
Tema VL Ot
TeHETUYECKOTr0o
aHaJM3a K TIEHOMHOH
MeJIUIINHE:
TEXHOJIOTUH
TIOJTHOTEHOMHOT'O
CKpPHMHHHTa
acconuanuit c
aToNOrvei
2 | Tema IV. Pa3pabotrka | rOTOBHOCTB K 3HaeT YO-1 Bonpocst
u CO3JJaHuE | MIPUMEHEHHUIO CobecenoBanue 9K3aMeHa
TeHETHYECKUX MEIUINHCKHX 4 cemectp -1-
KOHCTPYKIIHit W3/IeIINH, 38
O6ro(dapMaIeBTHIECKOT | MPETyCMOTPEHHBI YwMmeer I1P-1
0 Ha3HA4YEHUS X MOPSIIKAaMH Tecr
I1P-1
Tema V.  Anamus | okazaHus
TEHETUYECKU MEIULIUHCKON Tect




00yCIIOBIICHHBIX nomormu  (OIIK- Bnaneer YVO-3 YO-
[aTOJIOT M, 11). Joxian, 2
MOHOTE€HHBIX u cooOmenne KOMI0KBHyM
MYJTBTH()AKTOPHBIX
3a0oeBaHn
Tema III. Co3nanue u I1K-22 3Haer YO-1 Bomnpocer
HCTIONB30BaHUE TOTOBHOCTB K CobecenoBanne JK3aMeHa
TCHETHYECKUX YYaCTHIO BO 4 cemectp -
KOHCTPYKIUH IS BHE/IPCHUU 39-110
TPaHCTE€HE3a B KIETKAaX | HOBBIX METOIOB U Ymeer YO-1
MIIEKOIIATAIOIINX. METOIHK, CobecenoBanne IP-1
TpancreHHbIE HalpaBJICeHHBIX Ha i
JKHBOTHEIC. OXpaHy 3I0pOBBs Tect
IlepcriekTuBBI TeHHOU TpaXkJIaH Brnaneer I1P-1 VO-
TepaIuu Tect 2
Tema IV. Pazpabotka u ITP-11 Ketic- Komioksuym
CO3/1aHHe 3agayda
TCHETHYCCKUX
KOHCTPYKLHUH
O6nodapMareBTUIecKOT
0 Ha3HAYCHUS
TOTOBHOCTb K 3Haet YO-1 Bomnpocsr
OKa3aHHIO CobecenoBanmne 9K3aMeHa
MEIULIUHCKOM 4 cemectp -1-
MIOMOLIN npu 38
BHE3aITHbBIX Ymeer I1P-1
OCTpPBIX Tect IP-1
3a00JICBaHUSIX,
COCTOSTHUSIX, Tect
00ocTpeHnH Bunasieer vVO-3 VO-
XPOHHYECKIX Jloxman, 2
3a00JeBaHUH, HE coo0mmeHne Komoksrym
COTIPOBOKIAFOIITN
Xcst yrpo30it
JKU3HHU TTal[UCHTA
U He TpeOyroIuX
9KCTPEHHOU
MEJIMIIMHCKOM
nomon (ITK-10);
FOTOBHOCTD K 3Haer YO-1 Bomnpocsr
YYACTHIO B CobecenoBanue JK3aMeHa
OKa3aHUU CKOpOM 4 cemectp -1-
MEIULIMHCKOM 38
IOMOIIN npu VYmeer I1P-1
COCTOSTHUSX, Tecr IP-1
TpeOyroImx
CPOYHOTO Tecr
MEOUIUHCKOT' O BnaneeT VO-3 YO-
BMEIIATEILCTBA Hoxnan, 2
(TIK-11); coobenne Komnoksuym

npumepnvie 6Udbl OYEHOUHBbIX Cpeocms. cobecedosanue no CUMyayuoHHbIM
3adavam, mecmupo8aHue NUCbMEHHOe UTU KOMNbIOMEPHOe, MUNnogvle paciemsl,
UHOUBUOYANbHBLE 3a0aHusl, pegpepam, dcce u op.



KoHTpoJIbHBIE W METOAMYECKHME MATEpHUANIbl, a TAKXKE KPUTEPUH U
MoKaszaTelid, HeoOXOJWMbIe IS OIEHKW 3HAHWW, YMEHHWH, HAaBBIKOB W
XapaKTepU3YIOIIUe ATarbl (HOPMUPOBAHUS KOMIIETCHIIMH B MPOIIECCE OCBOCHUS

oOpa3oBaTeaLHON MPOTpaMMBI TIpeicTaBiieHb! B [Ipriokernn 2.

CIIMCOK YUYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JquTEpaTypa
1. ®apmaneBTUUecKass OUOTEXHOJIOTUS [DIEKTpOoHHBIM pecypc] / OpexoB
C.H. - M.: I'DOTAP-Menua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970424995.html

2. Kiuaudeckass reHeTuka. ['eHOMHKAa W TIPOTEOMHUKA HACJEJICTBEHHOU
MaTOJIOTUH [ DJIEKTPOHHBIN pecypce] : yuebHoe nocobue / MyrtoBun I'.P. - 3-e uzn.,
nepepao. U JI01I. - M. ; ['DOTAP-Mennua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970411520.html

JlonoiHUTEIbHAS JIUTEepaTypa

1. ®uzuka u Ouoduszmka. PyKOBOACTBO K TPAKTUYECKUM  3aHSATHUSIM

[DnexTpoHHBIN pecypc] : yueOHoe mocooue / AntoHoB B.D., Uepnwin A.M.,

KoznmoBa E.K., Kopxkxyee A.B. - M. : IDOTAP-Meaua, 2013.
http://www.studmedlib.ru/book/ISBN9785970426777.html

Ilepedyensb pecypcoB HHGOPMANMOHHO-TEJICEKOMMYHHKAIIMOHHOM CeTH

«AHTepHeT»

1. HHCTpy™meHT TUTST MIPOBEPKHU paiiMepoB in silico

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

2. baza JaHHBIX JJIA ITIOHNCKa OAHOHYKJICOTHAHBIX 3aMCH

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



http://www.studmedlib.ru/book/ISBN9785970424995.html
http://www.studmedlib.ru/book/ISBN9785970411520.html
http://www.studmedlib.ru/book/ISBN9785970426777.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/

3.  HWucrpyment mna mnepeBoma mnocienoBatenbHoctH JIHK B pesepc-
KOMILIEMEHTAPHYIO

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

4. http://rosalind.info/problems/locations/ - pecypc st caMOCTOSTEIBHOTO

u3ydenus ononndopmaruku Rosalind.

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

ouorexnonornueckoit madopmanuu NCBI, 6a3a nanupix I'eHHBIN OaHK.

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

Search Tool, onaiiH-iporpaMma Jijisi BEIpaBHUBAHUS MOCIIEA0BACILHOCTEH
OMOJIOTUYECKUX MAKPOMOJICKYJT

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

organizer; nporpamMmma-OouOIUTEKAPb.

8. http://www.ebi.ac.uk - caiit EBporeiickoro HHCTUTyTa OMOUH(POPMATUKH

9. http://www.scopus.com — oubimorpadudeckas 6a3a qTaHHBIX H HHICKC

IIUTUPOBaHUST SCOPUS

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

oubnrorpaduueckas 0a3a maHHbIX U MHIAEKC utupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckosi3prunbiii HHGOPMAITMOHHBIN CANT U GOPyM

110 MOJICKYJISIPHOM OUOJI0TUH

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH

U MPOrPpaMMHOI0 o0ecriedeHnst

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

science/cloning/vector-nti-software.html

2. Tlpu ocyiecTBIeHUN 00pa30BaTEIHLHOIO MPOLECCa CTYACHTHI HCIONb3YIOT
nporpammuoe obecreuenne: Microsoft Office (Excel, PowerPoint, Word u ap.),
AIEKTPOHHBIE pecypcehl canta [IBOY, Bximouas ObC [IBOY.

3. bubmuorpaduyeckas 0Oa3a [OaHHBIX M HHIAEKC IUTHPOBAaHUS SCOPUS,

oubnunorpaduueckas 0Oa3a maHHbIX W uHAeKc nutupoBanus Web of Science,


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/
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

MIOMCKOBasi CHUCTeMa, TeHHbId OaHk M makeT onmaH-iporpaMM NCBI, nayunas
anektporHass Oubmmuotexka eLIBRARY, snekrponHo-6ubnmnorednas cucrema
“Znanium”, snekTpoHHas OuoOimoTeuHas cucrema IPRbooks, mHpOpMarmoHHas
cucrema "EJIMHOE OKHO" noctynma k o0pa3oBaTrelnbHBIM pecypcam JOCTYI K
AIIEKTPOHHOMY 3aKa3y KHUT B Oubinoreke J[BOY.

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, POrPaMMHOE oOecrieueHue TUTSI BbIPAaBHHUBAHUS
MOCIIEI0BACTFHOCTEH OMOIOTHUECKUX MaKPOMOJICKY
6. MEGA — mnporpamMmHblii makeT i (PUIOTEHETHYECKOTO aHajau3a u

BBIPaBHHUBAHHUS [1OCJIEOBATEIBOCTEN OMOMOJIEKY

7. http://www.idtdna.com/calc/analyzer - mnporpammuHoe obecriedeHue s

aHaJIn3a KOPOTKHUX HYKICOTUIHBIX HOCHCﬂOB&TGHLHOCTGﬁ )51 Hp&ﬁMpOB


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

VI. METOINYECKHE YKA3AHUA 11O OCBOEHHUIO
JUCHHUIIJINHBI

Kypc cTpykTypupoBaH 1O XPOHOJOTHYECKOMY, TEMAaTHUYECKOMY U
CPABHUTEIBHO-TUIIOJIOTMYECKOMY IPHUHIUIIAM, YTO MO3BOJIIET, C OJHOM CTOPOHBI,
CUCTEMATU3UPOBATh YYE€OHBIM Marepuali, ¢ JAPYyrod — MNOAYEPKUBAET CBS3b C
JPYTUMU AUCHUIUIMHAMY TYMaHUTAPHOTO U CIEUATBLHOTO IIUKJIA.

B npounecce wu3yuyeHuss MarepuaioB Y4YeOHOro Kypca MpeaIararoTcs
cienytouue Gopmbl padboOT: YTEHUE JCKIUN, TPAKTUYECKUE 3aHATHUS, KOHTPOJIbHbBIE
paboTHI.

Jlekyuonnvie 3amsAmusi OPUEHTHUPOBAHBI HA OCBEUICHUE BBOJHBIX TEM B
KaXXIbIA pazzen Kypca U MPU3BaHbl OPUEHTUPOBATH CTYAECHTOB B IpeaaraéMoMm
MaTepuaie, 3aJI0KUTh HAyYHbIE M METOJIOJIOTMYECKUE OCHOBBI JUISl JallbHEUIIEH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ilpakmuueckue 3anamus aKIEHTUPOBAHBI Ha HamOOJee MPUHIUIIUATIBHBIX U
npoOJEMHBIX BoOIpocax (QuiIocopuu U TMPU3BaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MUPOBO33PEHUYECKON MO3UIIUH 110 JAHHBIM TEMaM.

B paboTe co cTyaeHTaMu UCTIONb3YIOTCA pa3HOOOpa3Hbie CpesicTBa, (POPMBI U
MeTOo/1bl 00y4eHHs (MHPOPMAIIMOHHO-PA3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco60 3HauMMOM Ui MpOodEeCCUOHATBHON MOATOTOBKH CTYACHTOB SIBIISETCS
camocmosmenvHas paboma no Kypcy. B xone aToil paboThl CTYJIEHTHI OTOMPAIOT
HEOOXOOUMBIH MaTepuajl MO H3y4aeMOMY BONPOCY U aHAIM3UPYIOT €ro.
CamocTtosiTenbHas paboTa ¢ JUTEpaTypod BKIIIOYAET B ce0sl Takhe MPHUEMBI Kak
COCTABJICHME IUJIaHA, TE3MCOB, KOHCIIEKTOB, AaHHOTHPOBAHUE HCTOYHHUKOB,
Hanucanue pedeparoB. B pamkax yueOHOro Kypca moapa3yMeBaeTcsi COCTaBICHUE
TEMaTUYECKHUX JOKJIA/I0B, KOTOPbIE MPOBEpsAETCS IMpernoaaBaTeieM, o0Cykaaercs
CO CTYICHTaMH M YYUTBIBAETCS IPU UTOTOBOM KOHTPOJIE 3HAHUMU 10 KypCy.

CryneHToB HEOOXOAMMO IMO3HAKOMHUTh C OCHOBHBIMU HCTOYHUKAMHU, O€3
KOTOPBIX HEBO3MOKHO MOJHOLIEHHOE MOHMMaHue npobieMatuku Kypcea. [loatomy
3TM HWCTOYHMKM PEKOMEHJOBaHbl CTYJIEHTaM i1 JOMAIIHEr0 M3Y4YeHUS U

BKJIIOYEHBI B [IPOTrpamMmy.



OcBoenue JOJDKHO ~ CIIOCOOCTBOBATh  Pa3BUTHIO  HABBIKOB

Kypca
00OCHOBAaHHBIX U CaMOCTOSITENIbHBIX OILEHOK (pakToB M KoHueniuil. [loatomy Bo
BcexX (hopMax KOHTPOJISI 3HAHUHM, OCOOCHHO TPU C/adye 3a4eTa, BHUMAHUE JTOJHKHO
ObITh OOparieHo Ha TnoHMMaHue Quirocodckol NpoOIEMATHKU, HA YMEHHUE
KPUTUYECKH UCIIOTIB30BATh €€ Pe3yJbTaThl H BHIBOIBI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYHEHHUE

JUCIIUIIVIMHBI

Jlns mpoBeAeHHUA TMPAKTUYECKUX paldOT, a Takke I OpraHu3aluu
CaMOCTOSITENIbHOM paboThl CTyJEHTaM JOCTYIIHO Cleayollee JjJabopaTopHOe
0o0OpyOBaHHWE H  CHCHUAIN3HPOBAaHHBIE  KaOMHETHI,  COOTBETCTBYIOIIHE
JEHCTBYIOIUM CAaHUTAPHBIM U IPOTUBOMNOKAPHBIM HOPMaM, a TaKkke TPeOOBaHUAM
TEXHUKH O€30IIaCHOCTU IMPU MPOBENECHUU YUEOHBIX M HAyUYHO-TIPOU3BOACTBEHHBIX

pabor:

HaumeHnoBaHue
000py10BaAHHBIX
noMeIlIeHu u
noMeneHun 11
CaMOCTOSITEJILHOM
padoThI

Ilepeyenb 0CHOBHOIO 000pYAOBAHMA

OkpaH ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
[Ipoextop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; IToacucTema crieriann3upoBaHHBIX
kperuiennid ooopynoBanuss CORSA-2007 Tuarex; [loacucrema
BHJICOKOMMYTAIMK: MaTpuuHbiil kommyTtatop DVI DXP 44 DVI
Pro Extron; yanunutens DVI no Butoit mape DVI 201 Tx/Rx

KommnbrorepHslii kinacce

IxoabI OMOMETUIIUHEI

aya. M723, 15 paGouux
MECT

Extron; [logcucrema ay1moKOMMYyTaIuu U 3BYKOYCUJICHUS;
aKyCTH4YeCKasi cucTeMa it notojiouyHoro Moutaxa SI 3CT LP
Extron; nudposoii aymuonponeccop DMP 44 LC Extron;
pacumpenue s KouTposiepa ynpasienus IPL T CR48;
6ecripoBoaubie JIBC miis 0O6ydaromuxcst o0ecreueHbl CHCTEMON Ha
6a3e Touek nocrymna 802.11a/b/g/n 2x2 MIMO(2SS).

Mono6s0k HP ProOmne 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

YUuranpHbIE 3161
Hayunoii 6ubnmorexku
JAB®Y ¢ OTKpBITHIM
JOCTYTIOM K (hoHITY

Mono6s0xk 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 Cxopocts moctymna B MHTepHET




(xopmryc A - ypoBens 10)

500 Mo6wurt/cek. Paboune mecTa aJis Jro/iel ¢ OrpaHUYECHHBIMHU
BO3MOXHOCTSIMHA 3I[OpOBB$I OCHAUICHBI IUCIIJICAMHU U HpI/IHTepaMI/I
Bpaiinst; 000py10BaHbl: TOPTATUBHBIMH YCTPOMCTBAMM JUTS YTCHHS
IIJIOCKOIICYaTHBIX TCKCTOB, CKaHI/IpyIOH_II/IMI/I 1 YUTArINMHA
MaIllMHAMH BHJICOYBEJICUUTEIEM C BO3MOXKHOCTBIO PETYJISIIUN
IIBE€TOBBIX CHGKTpOB; YBGJII/I‘-H/IBaIOH_II/IMI/I BJ'IGKTpOHHbIMI/I HyHaMI/I nu
yIBTPa3BYKOBBIMH MAapPKUPOBITUKAMU
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BBICITICTO OOpa30BaHUs
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-Fpa(i)I/IK BBINIOJIHCHUS CaMOCTOSTCIbHOM pa6OTI)I 10 JUCHUIIIINHE:

Ne Jarta/cpoku Bua camocrositesibHOIM Hpumepusie
R paGoTHI HOPMBI BpeMeHH Ha | DopMa KOHTPOJIs
BBINOJIHEHHE
6 cemecTp
1-10 nepens PaboTta ¢ KoHCTIEKTOM, 12 Pedepat unu
U3y4eHHE JINTEPATYPHI 1O TIpe3eHTalHs,
JVCIUIUIAHE, TIOATOTOBKA K KOHTPOJILHOE
1 NPaKTHIECKOMY 3aHSATHIO, TECTUPOBaHHE
HOATOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHMIO, HAIIMCAHUE
JIOKJIAJIOB, PELICHUE TECTOB
11-18 nepens Pabora ¢ KOHCIIEKTOM, 6 Pedepar,
U3y4eHHE JINTEPATYPHI 1O KOHTPOJILHOE
JVCIUIUIMHE, TIOATOTOBKA K TECTHPOBAHHE
2 MPAKTUYECKOMY 3aHATHIO,
MOATOTOBKA K KOHTPOJIBHOMY
TECTUPOBAHHMIO , TOATOTOBKA
JIOKJIAJIOB, PELICHUE TECTOB
3 ITonroroBka K 3K3aMeHy 36 OKk3amMeH

CamocTosTenbHast paboTa CTYAEHTOB COCTOUT U3 MOJATOTOBKU K MPAKTUYECKUM
3aHATHUSAM, paOOTHI HaJl PEKOMEHIOBAHHOM JIMTEPaTypOil, HAMCaHUs TOKJIAJ0B IO
TEME CEMUHAPCKOI'0 3aHATHSA, TOATOTOBKH IIPE3CHTALIUM.

[IpenogaBarens npemiaraer KaxIOMy CTYACHTY HWHIMBHAYaJbHBIE H
muddepeHpoBanHbie 3ananus. HekoTopble M3 HUX MOTYT OCYIIECTBISTHCS B
rpynne (HampuMmep, MOArOTOBKA JOKJIaka W MPE3EHTAalUUu M0 OJHOM TeME MOTYT
JieJIaTh HECKOJBKO CTYIEHTOB C Ppa3/IeJI€HUEM CBOMX OOS3aHHOCTEM — OAMH
TOTOBUT HAyYHO-TEOPETUYECKYIO YaCTh, & BTOPOU MPOBOAMT aHAJIU3 MPAKTHUKY).

CamocrosiTenbHass paboTa MOXKET OCYUIECTBISATHCA WHAMBUIAYAIBHO WA
rpynnamMu CTyA€HTOB B 3aBHCHUMOCTHU OT LI€JId, 00beMa, KOHKPETHOH TEMAaTHUKH
CaMOCTOSITENIbHOM pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTponb pe3yabTaTOB CaMOCTOSITENBHOM pabOTBl CTYAEHTOB  JIOJKEH
OCYILIECTBISTHCS B Ipelieiax BPEMEHH, OTBEICHHOIO Ha o0s3aTesbHble y4eOHbIe
3aHATUS U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paOOTy CTY/I€HTOB MO TUCIUIUINHE,
MOKET MPOXOAUTh B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (hopme.

3aganus 11 CAaMOCTOATEIbHOIO BHINOJTHEHUSA
1. Hamucanue pedepata mo Teme, MNPEAJOKEHHOM MpPENoJaBaTeIeM WU

CaMOCTOATCIBHO BBI6paHHOﬁ CTYACHTOM H COTJIaCOBAHHOM C npenogaBaTciICM.




2. IloaroTroBka mpe3eHTalMii C HWCIOJIB30BAHUEM  MYJIBTHMEIHUHHOTO

o0opyaOBaHUSI.
MeTtoanyeckue YKa3aHHIO K BbINIOJIHEHHUIO pedepara
Heau u 3axaun pedepara

Pedepar (ot nar. refero — nmoknaapiBaro, cooOlar) MpPeACTaBIIeT COOOM
KpaTKOE M3JI0KEHUE MPOOIEMBbl MPAKTUYECKOTO MM TEOPETUIECKOTO XapaKTepa C
(bopMyIUpPOBKOI OMpPEIEICHHBIX BBIBOAOB IO paccMaTrpuBaemoii Teme. 30pannas
CTYACHTOM TIpo0JieMa H3ydaeTcsi M aHaJTU3UPYeTCs Ha OCHOBE OJHOTO WIIH
HECKOJIbKMX HCTOYHUKOB. B oTiMuMe OT KypcoBOil paboOThHI, MpEACTaBISIONICH
co00Ol KOMILUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHauU3
OJIHOM WJIM HECKOJIbKMX Hay4YHBIX paloT.

L]enamu nancanus pedepara IBISIOTCA:

® pa3BUTHE Yy CTYJIICHTOB HABBHIKOB IIOMCKAa AaKTyaJbHBIX MpOOeM
COBPEMEHHOI0 3aKOHO/IaTEIILCTBA;

® Dpa3BHUTHC HABBIKOB KPATKOTO HW3JIOKEHUS MaTepuaja C BBIICICHUEM JIUIIh
CaMBbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYTH MTPOOJIEMBI,

® pa3BUTHE HABBIKOB aHAJIN3a W3YYCHHOTO0 MaTepuana u (hopmMymupoBaHUs
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAaHHOMY BOIPOCY B MHChbMEHHOW (opme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.

3aoauamu HanucaHus pedepara SBISTFOTCS

- Hay4YHWTh CTyJCHTAa MaKCHMaJbHO BEPHO TepenaTb MHEHHS aBTOPOB, Ha
OCHOBE paboT KOTOPBIX CTYACHT MUIIET CBOH pedepar;

- Hay4HTh CTYJIEHTA IPAMOTHO M3JIaraTh CBOIO MO3UIIUIO TI0 AaHAIM3UPYEMOM B
pedeparte npobieme;

- TMOATOTOBUTH CTYJICHTA K JAJIbHEUIIIEMY YYACTHIO B HAYYHO — MPAKTHIECKUX
KOH(epeHINIX, CEeMUHApaxX U KOHKypcax;

-  TIOMOYb CTYZAECHTY ONPEACIUTHCS C UHTEPECYIOLIEH €ro TEMOU, JajibHENIIee
PacKpBITHE KOTOPOH BO3MOMKHO OCYIIIECTBUTH MPHU HAMMHUCAHUHM KYpPCOBOW pabOTHI
WIH JUTUIOMA,

- YSICHUTbH 751 ce0sl U M3NOKUTH MPUYMUHBI CBOETO COryiacus (Hecorjacus) ¢



MHEHHEM TOTO WJIM MHOIO aBTOpa MO JAaHHOU mpodJeMe.

OcHoBHBbIC TPe0OOBaHUA K COEP:KaHUIO pedepaTa

CryaeHT AOKEH HCHOJIb30BaTh TOJIBKO TE€ MaTepHalibl (Hay4dHBIE CTaThH,
MoHorpaduu, Mocodus), KOTOpbIE UMEIOT MPSAMOE OTHOIIEHHWE K M30paHHOW UM
Teme. He JomyckarTCs OTCTpaHEHHBIE pPACCYXACHUS, HE CBS3aHHBIE C
aHanuzupyemon npodnemoit. Cogepxanue pedepara JOMKHO OBITh KOHKPETHBIM,
MCCJIEIOBATHCS JTOJDKHA TOJBKO OJHA MpodiieMa (I0MmycKaeTcs HECKOIbKO, TOIBKO
€CIM OHM B3auMOCBs3aHbl). CTyIEHTYy HEOOXOAMMO CTPOro MPHUAECPKUBATHCA
JIOTUKU HW3JI0KEHUs (HadyaTh C OINPENENICHHMS M aHajau3a MOHATHH, MEepedTH K
MOCTAaHOBKE MPOOJIEMBbI, NpPOAHATU3UPOBATh IMYTH €€ peUIeHUus U CleNaTh
COOTBETCTBYIOILIME BBIBOJIbI). PedepaT AOMKEH 3aKaHYMBATHCA BBIBEICHHEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBenenus, t1ie CTYAEHT (GOpMyIHUpYeT MpobdieMy, MOMJICKAIIYI0 aHATU3Y U
U CCJIEI0BAHMIO;

3.OCHOBHOI'O TEKCTa, B KOTOPOM TIOCIJIEIOBATEIHLHO PACKPBIBACTCS H30paHHAS
TeMa. B oTimune oT KypcoBoit paboThl, OCHOBHOM TEKCT pedepara mpenanoiaraet
pasnenenue Ha 2-3 maparpada 6e3 BoiaesieHus riaB. [Ipu HEOOXOIUMOCTH TEKCT
pedepaTa MOXKET JOMOJHITHCS WUTIOCTPAIMSIME, TabIuiiamMu, rpadukamMu, HO UMHU
HE CIIEAYET "Meperpyx arb’ TEKCT;

4.3akitoueHusi, rae CTyIeHT (OPMYJIUpPYET BBIBOJABI, CACIAHHBIE HAa OCHOBE
OCHOBHOI'O TEKCTA.

5.Cnucka ucnoib30BaHHOM JTUTEPATYphl. B TaHHOM CIHCKE HA3BIBAIOTCS KAK TE
WMCTOYHUKH, HA KOTOPHIE CCHUIAECTCS CTYJIEHT MPHU MOATOTOBKE pedepara, Tak u
WHBIC, KOTOPBIC OBLIM U3YYEHBI UM MIPU TIOJITOTOBKE pedepara.

O6weM pedepata cocrapisieT 10-15 cTpaHul] MAlIMHOMUCHOTO TEKCTa, HO B
Jr000M cilydyae He JOJDKEH mpeBblmath 15 ctpanun. MurtepBan — 1,5, pasmep

mpudTa — 14, mons: neBoe — 3cM, npaBoe — 1,5 cM, BepxHee U HIKHee — 1,5¢M.



CtpaHuIlbl TOJDKHBI OBITH IPOHYMEPOBAaHBI. AO3aIlHBIN OTCTYN OT Havaja CTPOKH
paseH 1,25 cwm.
IMopsinok cnauyu pedpepara M ero oueHka

Pedeparer mumryTcs cTymeHTamMH B TEUEHHE CeMecTpa B CPOKH,
YCTaHaBJIMBAEMbIC TIPEMOIABATEIEM O KOHKPETHOW JUCHHUIUIMHE, JOKIaAbIBAETCS
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxaeHue. lledarHplii BapuaHT caaercs
IIPENOAABATEI0, BEAYIEMY JUCLUILIMHY.

ITo pe3ynapTaTaMm NpOBEPKHU CTYACHTY BBICTABIISIETCS ONPEIEIICHHOE KOJIUYECTBO
OaJIJIOB, KOTOPOE BXOJUT B O0IIIee KOJIMYECTBO OAJIOB CTYIE€HTA, HAOpaHHBIX UM B
TeyeHue cemectpa. Ilpm oueHke pedepara yUUTHIBAIOTCS COOTBETCTBUE
coJiep>kaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYpPhI paboThl, ymMeHUuEe paboTaTh C
HAay4YHOUW JUTEpaTypol, yMEHHUE CTaBUTh MPOOJIEMY U aHAIU3UPOBATH €€, YMEHUE
JIOTUYECKA  MBICTUTh,  BIaJeHUE  MPOQPECCHOHATBHON  TEPMUHOJIOTHEM,

I'paMOTHOCTb O(i)OpMJ'IeHI/IH.

Tembl pedepaToB 1 npe3eHTALMI
[TonyueHre MOHOKIIOHATBHBIX aHTUTEN
[Tomyyenue peKOMOMHAHTHBIX BAKIIMH
buorexHonornueckoe noxydeHue aHTHOMOTHUKOB
MonekynsipHOE KIOHUPOBAHUE
['eHHas uHXXEeHEpUs pacTEHUI
[IpumeHeHne roMOJIOTMYHOM PEeKOMOMHAIIMYA B OMOTEXHOJIOTUH
benkoast nmxenepus in Vivo

TpaHCreHHbIE KUBOTHBIE

© © N o g~ w N E

[Tnonoras mymika Drosophila melanogaster, kak monenbpHast cucrema
10.bakrepust Escherichia coli, kak MogenbHas cucrema

11.Iposxoxu Saccharomyces cerevisae, kak MoJie/IbHAs CHCTEMa
12.Hemaroma Caenorhabditis elegans, kak mojeabHas cucreMa

13.Pe16a Danio rerio, kak MoaeabHas CHCTEMA

14 Mpius Mus musculus u kpeica Rattus norvegicus, kak MojiepHasi CCTeMa



15.Bupychl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeTobl CEKBEHUPOBAHUS HYKJIEUHOBBIX KUCIOT

17.Pu6o3umsr 1 PHK-antameps! 1 ux npuMeHeHrne B OMOTEXHOJIOTHH

18.IlpumeHeHNE aHTUTET B OMOTEXHOJIOTHH

19.11na3mupl OakTepuil U X MPUMEHEHUE B KAU€CTBE BEKTOPOB

20.MeTob1 cTeprIIM3aliiy J1Ja00paTOPHOM TTOCY bl U IPHOOPOB

21.Cnoco6bl moyyeHus: peKOMOMHAHTHBIX OEIKOB

22 KynbTyphl KIETOK MJIEKOTTMTAIOIINX

23.11ITaMMBI KAIIIEYHOHN MATIOUKH MPUMEHSIEMBbIE B OMOTEXHOIOTHUECKUX
POEKTax

24.Oco0EHHOCTH SKCIPECCUN PEKOMOMHAHTHBIX OEJIKOB B KJIETKaX 3yKapHOT

25.]IpoxKeBbI€ IKCITPECCUOHHBIE BEKTOPHI

26.Tunsl MpOMOTOPOB B 9KCIIPECCHOHHBIX BEKTOPAX

27 HampaBiieHHBIN MyTareHe3 U TeHHasi HH)KEHEepHUs OCIKOB

28.DaroBbIit AUCIUICH

29.PubocoMHbIi auctien

30.ITomyueHne peKOMOMHAHTHBIX OEIKOB MIPH MOMOIIHU 3YKaPUOTHIECKUX

CHCTCM

Kpurepuu ouenku pedepara

W3noxxeHHOE MOHMMaHME pedepaTa Kak LEJIOCTHOINO aBTOPCKOIO TEKCTa
ONpeeNsieT KPUTEPUU €ro OLEHKH: HOBU3HA TEKCTa; 0OOCHOBAHHOCTH BbIOOpa
MCTOYHHKA; CTENEHb PACKPBITHS CYIIHOCTH BOIPOCA; COOMIOAEHUSI TPEOOBAHUM K
0(OPMIICHHIO.

HoBu3Ha TekcTa: a) akTyaJlbHOCTb TEMbI HCCIeAOBaHMsS; O) HOBHM3HA H
CaMOCTOSITENILHOCTh B IMOCTAHOBKE MpOOJIeMBbl, (HOPMYIHpPOBaHHE HOBOTO acleKTa
U3BECTHOM TMpoOJeMbl B YCTAHOBJICHUHM HOBBIX CBsI3ell (MEXIIpPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTEIPALIMOHHBIX); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMH,

KPUTUYECKOH JTUTEPATYPOM, CHCTEMATU3UPOBATh U CTPYKTYPUPOBATH MATEPUAIT; T)



SIBJICHHOCTh aBTOPCKOW IO3HIIMH, CAMOCTOSITEIbBHOCTh OIICHOK W CYXKICHHIA; I)
CTHJIEBOE €IMHCTBO TEKCTa, €IMHCTBO JKaHPOBBIX UEPT.

CreneHb pacKpbITUS CYIIHOCTH BOIPOCa: a) COOTBETCTBUE IUIaHA TEMe
pedepaTa; 0) COOTBETCTBUE COJACpPKAaHUS TeMe W TUIaHy pedepara; B) MOJHOTA U
rIyOMHa 3HAHWM MO TeMme; T') 00OCHOBAHHOCTH CIIOCOOOB M METOIOB PabOTHI C
MaTepuaioM; €) yMeHue 0000IIaTh, JelaTh BBIBOJbBI, COMOCTABISATH Pa3IU4HbIC
TOYKH 3PEHUS IO OJJHOMY BOIpocy (Tipodiieme).

OOOCHOBaHHOCTh ~ BBHIOOpAa HCTOYHHMKOB: @) OIIGHKAa HCIOJIb30BAaHHOM
JUTEpaTyphl: TPUBJICUYCHBI JIM Hauboliee W3BECTHbIE pabdOThl 1O TeMe
uccienoBanusi (B T.4. KypHaJbHBbIC MyONHKAIMM TOCIEIHUX JIET, MOCJICIHHE
CTaTUCTUYECKHUE JaHHbIC, CBOAKHU, CIPABKU U T.1.).

CoOmronennie TpeboBaHUM K O(QOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIICHBI
CCBUIKM Ha WCIOJb3YEMYIO JIMTEPATypy, CIUCOK JHUTEpaTypbl; ©O) OlleHKa
IPaMOTHOCTH W KyJbTyphl  u3JokeHus (B T.4.  opdorpaduyeckon,
MyHKTYaIlMOHHOW, CTHJIUCTHYCCKON KyJIbTYPHI), BIIAJICHUE TEPMHUHOJIOTHCH, B)
coOmtoieHne TpedoBaHuil K 00bEMY pedepara.

PenieH3eHT Jo/bKeH 4YeTKO CcopMynaupoBaTh 3aMEYaHUE W BOMPOCHI,
JKEJIaTeJIbHO CO CChUIKAaMHU Ha paboTy (MOKHO Ha KOHKPETHBIC CTPAHUIIBI paOOThI),
Ha UCCJIeIOBaHUs U (PAKTUYECKUE JaHHBIE, KOTOPhIEC HE yU&l aBTop.

PerieH3eHT MOXKET TakkKe yKazaTh: OOpamiajcs U OpJUHATOP K TeME paHee
(peepatsl, muCEMEHHBIE PA0OTHI, TBOPUECKHE PAOOTHI, OJUMITHATHBIE PAOOTHI U
Ip.) ¥ €CTh JIU KaKHe-TMOO TpEABapHUTEIIbHBIC PE3YJIbTaThl, KaK BBITYCKHUK BEI
paboty (11aH, TPOMEKYTOUHBIE ATalbl, KOHCYJIbTalUs, 10paboTKa U nepepadboTka
HAlMCAaHHOTO WJIM OTCYTCTBHME UETKOrO TIUIaHa, OTKa3 OT PEKOMEHIAIHid
PYKOBOJMTEIISA).

CryneHT npencranisier pedepar Ha PEeleH3UI0 He MO3/IHee YeM 3a HEJENI0 JI0
3amuThl. PelieH3eHTOM SIBISIeTCS HAYYHBIM PYKOBOAUTENh. OMBIT MOKA3bIBAET, YTO
IeJIeCO00Pa3HO 03HAKOMUTh OPAMHATOPA C PEICH3MEeH 3a HECKOJIBKO ITHEH [0

3allIuThI. OnmoHeHTOB Ha3HAYaeT npenogaBarciib U3 4YMUCiia OPAMHATOPOB. I[J'I?I



YCTHOT'O BBICTYIUIEHUS OpAUHATOPY A0cTaTO4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHU OTBEYAET 110 OMJIETaM Ha SK3aMEHE).

OneHka 5 CTaBUTCS, €CIU BBIOJIHEHBI Bce TPeOOBaHMS K HAITMCAHUIO U 3aIUTE
pedeparta: obo3HadeHa mpobOieMa M OOOCHOBaHA €€ AaKTyaJbHOCTh, CJHeJIaH
KpaTKUM aHalu3 PA3IMYHBIX TOYEK 3PEHHUs Ha paccMaTpuBacMyro MpoOjieMy H
JOTUYHO H3JI0)KEHAa COOCTBEHHasl MO3ulus, CHOpPMYIMpOBaHBI BBIBOJIBI, TEMa
pacKphITa MOJTHOCTHIO, BBIIEPKAH 00BEM, COONIFONCHBI TPeOOBAaHUS K BHEITHEMY
o(opmIIeHHIO0, JaHbI IPABUIIbHBIE OTBETHI HA JJOTIOJHUTEIbHBIE BOPOCHI.

OueHka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBINOIHEHBI, HO
OpyU O3TOM JIONYIIEHBl HENOYeThl. B 4YacTHOCTH, HUMEITCS HETOYHOCTU B
U3JI0)KEHUU MaTepualia; OTCYTCTBYET JIOTMYECKas IOCJIEeI0BaTeIbHOCTh B
CYKIEHUSX; HE BbIAEpKaH 00BEM pedepara; UMEITCS yIylueHus: B 0(pOpMIICHHH;
HAa JIONOJTHUTEIIbHBIE BOIIPOCHI MPH 3aIIUTE JaHbI HEMOJIHbIE OTBETHI.

Onenka 3 — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIEHHS OT TpeOoBaHUM K
pedepupoBanrio. B yacTHOCTH: TeMa oOCBelleHa JIMIIb YaCTHYHO; AOIMYIICHBI
dakThueckue OmMUOKKM B COAEpX)aHWUM pedepara WM TpU OTBETE Ha
JOTIOJTHUTENbHBIE BOMTPOCHI; BO BPEMSI 3alIUThI OTCYTCTBYET BBIBOJ.

Onenka 2 — teMa pedepaTa He pacKkpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMTOHUMaHUE TTPOOIIEMBI.

Ouenka 1 — pedepar opaAMHATOPOM HE MPEICTABIICH.
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Hacnopt ®OC

3anonnsemes 6 coomsemcmeuu ¢ Ilonooicenuem 0 QOHOAX OYEHOUHBIX CPeOCmB 00PA30BAMETbHBIX
npoSpaMm  8bICUle20  00pa308anUs — NpospaMm  baxkaraepuama, cheyuanumema, mazucmpamypol /[BOY,
ymeepotcoeHHbIM npuxazom pekmopa om 12.05.2015 Nel2-13-850.

Kon n popmyimmposka
KOMIIETCHIIUH

Jrtansl GOPMUPOBAHUA KOMIETEHIMHT

OIIK-1
TOTOBHOCTH peIllaTh CTaHJAPTHHIE

OCHOBBI IPEIMETHOTO TTOWCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

o 3HaeT
3a/[a4H MPOGHECCHOHANBHOT pecypcax, MeIUKO-OMOJIOTHIECKYIO
ACATCIBbHOCTHU C UCITOJIb30BaAaHUEM TepMI/IHOHOTI/IIO.
nH()OPMAITHOHHBIX,
GUGHOTPadIIECKHX PECYPCOB, Haxonuts nuteparypy, ONUCHIBAIOILYIO
MeTHKO-GHOTOrMUECKO# yMeeT OTKPBIThIE BOMPOCHI B 00JaCTH COBPEMEHHOM
TEPMHHOJIOTUH, HHPOPMAITMOHHO- OMOTEXHOJIOTHH U 37PaBOOXPAHCHHUSI.
KOMMYHHKallTUOHHBIX TEXHOJIOTHI 1 M o (1)
YYETOM OCHOBHBIX TPeOOBaHUI BJIQJICET 6 cTofaMu HOHISIIé:aBI-:aquOH MHQOpMALHH B
nH(OPMAITMOHHOM 0€30MaCHOCTH asax NaHHBIX .
[Tpunumn paboTs! amruudukaTopa st
npoBeneHus [P, oGopynoBanus st
3Haer anekTpodopesa OeNKOB U HYKIIEHHOBBIX KUCIOT,
MHKY0aTOpOB ¥ OMOPEaKTOPOB JUIst pabOoTHI ¢
KJIETKaMU IPOKAPUOT U IYKapHOT.
OIlK-11
Pabotats ¢ KynpTypaMu IpOKapUOTUYECKUX U
TOTOBHOCTb K IPUMEHEHUIO
o AYKAPUOTUUECKHUX KJIETOK, MOITy4YaTh
MEIUIIUHCKUX U3JICITHH, Ywmeer
CTaOUITbHBIC KIIETOYHBIC JTMHUH,
MPEeIyCMOTPEHHBIX MOPSIKAMU
. AKCIPECCUPYIONTYIO PeKOMOMHAHTHBIE OCJTKHU.
OKa3aHMsI MEIUITUHCKON TTOMOIIN
Meronamu noauMepa3HOU LEMHON PEaKLUH,
AeKTpoPope30oM OEITKOB U HYKICHHOBBIX
Brnageer | KucioT, METOAaMH OYMCTKH U BBIICTICHUS
OEJIKOB M HYKJICMHOBBIX KHUCJIOT, METOJaMHU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
OcoOeHHocTH pabOTHI M BO3MOXXHOCTH
3HaeT 000pyI0BaHUS JIJIsl TPOBEICHUS
OMOTEXHOJIOTMYECKUX padoT.

[1K-22 [TpuMeHsITh HOBbIE METO/IBI 1 METO/IUKH,
TOTOBHOCTH K YYaCTHIO BO Veer HaIlpaBJIEHHBIE HA OXPaHy 3/I0POBbs TPaXIaH B
BHEJIPEHUHU HOBBIX METOOB U 007acTv COBPEMEHHOIN OMOTEXHOJIOTHH U
METOJMK, HAallpaBJICHHBIX Ha 3IPaBOOXPaHEHUS.

OXpaHy 310POBbA I'PAKIAH HaBbikamu BHEPEHMH HOBBIX METOIOB U
METOJIMK, HATIPABICHHBIX Ha OXPaHy 3/I0POBBS
Bmaneer ’ P PaHy 310p

rpax/jaaH B 00JacTl COBPEMEHHOM
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.




KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Kon u popmyauposka

Jrtansl GOPMUPOBAHMS KOMIIETEHIIMH

KOMIeTeHIIHU
Ne KouTponupyemslie Kopmp! u 3Tans! popMUpOBaHUS KOMIICTESHITHHA Or1eHOYHBIE CpeACTBa
n/m Pa3IeIbl/TeMBI _
JCIHTUTHE Texymuit [IpomexxyTou
KOHTPOJIIb Hast
arrecTauus/>
K3aMeH
1 Tema 1. IIpunHnunst 3HaeT YO-1 Bonpocst
MOJIEKYJISIPHOTO CobecenoBanue 9K3aMeHa
KJIOHHPOBAHUSI. 4 cemectp -1-
[Monumepasnast nemnHas 38
peaxis Ymeer I1P-1
Tema II. IIpuHnuns Tect I1P-1
MOJIEKYJIIPHOTO
KOHCTPYHUPOBAaHUS U Tecr
KJIIOHUPOBAHUS c Bnanmeer YO-3 YO-
HPUMCHEHHEM Hoxnan, 2
MHKPOOPTaHM3MOB M | o g COOOIIeHNE Konoksrym
BEKTOPHBIX CHCTEM
TOTOBHOCTh
Tema III. Co3nanue u
pemiatsb
UCIIONIb30BaHHE
CTaH/IapTHBIC
TEHETHYECKUX
KOHCTPYKLIUH b sanan
by npo¢heCCUOHANBH
TpaHCreHe3a B KJIETKaX | .
Ol JNIesITeNbHOCTH
MJIEKOTIUTAIOIINX. c
TpancreHnsle
HCTIONIb30BaHUEM
KHUBOTHBIC.
. | mHMOPMAIIMOHHBI
IepcriekTHBBI TeHHOM X
Tepanuu ’
oubnmorpaduaec
Tema IV. Pazpabotka rpad
KHX  DPEecypcos,
u co3JlaHne
MeJTUKO-
TEHETHYECKUX .
. OHoIOTHYeCKOit
KOHCTPYKIIHit
TEPMHHOJIOT Y,
610 apMaIieBTUIECKOT
HHPOPMALMOHHO-
O HasHACHHA KOMMYHHUKAIIMOHH
Tema V.  Anamms Y .
BIX TEXHOJIOTHH W
TeHETHYECKH
Y4ETOM OCHOBHBIX
00yCIIOBIICHHBIX "
. TpeboBaHMit
MIaTOJIOTHH,
HHPOPMAMOHHO
MOHOTEHHBIX u|.
it Oe3omacHOCTH
MYJIbTH(QAKTOPHBIX
3aboJsieBaHMi
Tema VL Ot
TeHETUYECKOTr0o
aHaJM3a K TIEHOMHOH
MeJIUIINHE:
TEXHOJIOTUHU
TIOJTHOTEHOMHOT'O
CKpPHMHHHTa
acconuanuit c
aToNOrvei
2 | Tema IV. Pa3pabotrka | rOTOBHOCTB K 3HaeT YO-1 Bonpocst
u CO3JJaHuE | MIPUMEHEHHUIO CobecenoBanue 9K3aMeHa
TeHETHYECKUX MEIUINHCKHX 4 cemectp -1-
KOHCTPYKIIHit W3/IeIINH, 38
O6ro(dapMaIeBTHIECKOT | MPETyCMOTPEHHBI YwMmeer I1P-1
0 Ha3HA4YEHUS X MOPSIIKAaMH Tecr
I1P-1
Tema V.  Anamus | okazaHus
TEHETUYECKU MEIULIUHCKON Tect




00yCIIOBIICHHBIX nomou  (OIIK- Brnaneer YO-3 YO-
[aTOJIOT M, 11). Joxian, 2
MOHOTEHHBIX " coo0IeHune KOJIOKBHYM
MYJTBTH()AKTOPHBIX
3abosieBaHM
Tema III. Co3nanue u I1K-22 3Haer YO-1 Bomnpocer
HCTIONIb30BaHNE TOTOBHOCTB K CobGecenoBanue 9K3aMEHa
TEHETHIECKUX YYacTHIO BO 4 cemectp -
KOHCTPYKIUH IS BHE/IPCHUU 39-110
TPaHCTEHE3a B KJIETKAaX | HOBBIX METOJOB U Ymeer YO-1
MIIEKOIIATAIOIINX. METOIHK, CobecenoBanne IP-1
TpaHcreHHsle HaIpaBJICHHBIX HA
KHBOTHBIE. OXpaHy 310pOBbs Tect
IlepcriekTUBBI FEHHOM rpakaaH Brnaneer I1P-1 YO-
Tepanuu Tect 2
Tema IV. Pazpabotka u ITP-11 Ketic- Komioksuym
co3JlaHne 3ajava
TEHETHYECKUX
KOHCTPYKLHUH
O6nodapMareBTUIecKOT
0 Ha3HAYCHUS
HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kon u Jranbl GopMUPOBAHUS KpUTepUH NOKAa3aTeJIn 0asIbI
¢opmyupoBka KOMIETeHI[UH
KOMIeTeHI[UU
3HAeT OCHOBLL 3HaHHE OCHOB CdopmupoBanHOE 65-71
OIIK-1 (ToporoBsI HPeMETHOrO MIPEAMETHOTO TIOMCKa | CTPYKTYpHUPOBAHHOE
TOTOBHOCTh il ypOBEHb) HEI/ICKa s B MH(OPMAILMOHHBIX, | CHCTEMaTHYeCKOe
pelaThb O6ubnnorpaduIeckux | 3HaAHHE OCHOB
UH()OPMALMOHHBIX,
CTaH/IapTHbIC pecypcax, Me1KO- MPEJIMETHOTO TTOUCKA
6ubnrorpaduuecku
3a1a4u X DECYPCAX OMOJIOTHYECKYTO B MH(QOPMALIMOHHBIX,
npodeccuoHanbH MSHHI}(’E ’ TEPMUHOJIOTHIO 6ubnmmorpaduyueckux
011 1eATENBHOCTH ecypcax, MEIUKO-
OHMOJIOTUYECKYIO peeypeax,
Y OHOJIOTHYECKYIO
TEPMHHOJIOTHIO.
UCIIOIb30BaHUEM TEPMHUHOJIOTHIO
UHOOPMALUOHHBL | yMeeT HaxomuTs YMeHne Hax0uTh VYMeer yBepeHHO 71-84
X MPOJIBHH auTepar HaxOJHTh
; (mponuiy |\ onartypy, patypy, 2
6ubmmorpaduyuec | Thlii) OITUCHIBAIOIIYIO JUTEpPaTypy,
OITMCHIBAIOIIYIO
KHX PECypCOB, OTKPBITHIE BOIPOCHI B | OIHCHIBAIOILYIO
OTKPBITHIE BOIPOCHI
MeJIMKO- obyactu OTKPBITHIE BOIIPOCHI B
. B o0Jylacti .
OHoNIOrHYecKoi . COBpPEMEHHOU obnactn
COBPEMEHHOU .
TEPMHHOJIOT U, OMOTEXHOJIOTUH U COBpEMEHHOMU
OMOTEXHOJIOTHH U
MHPOPMALMOHHO- 31paBOOXPaHEHUS OHOTEXHOJIOTUH H
3/IPaBOOXPaHEHHUS.
KOMMYHHUKAIIMOHH 3J[paBOOXPaHEHUS
BIX TEXHOJIOTHH U | Bnaneer Hasbik moucka CdhopmupoBaHHbIi 85-100
. MeTomamMu Ioucka .
Y4€TOM (BBICOKMIA) HAVIHOI Hay4HOM HaBBIK IIOUCKA
OCHOBHBIX i nHpopManuu B 0a3zax | HaAyIHOH
. nHdopmanuu B
TpeboBaHuit narabix NCBI.. nHdopmanuu B 6azax
0azax JaHHBIX
MH(POPMAILHOHHO NCBI nanueix NCBI.
i Ge30macHOCTH '




TOTOBHOCTB K 3HaeT IpuHwm paGoTsr 3HaHUE PUHLUIIOB CcopmupoBanHoe 65-71
MIPUMEHEHHUIO (TIOpOoTOBBI anfnnn (I)I/IKI; Topa paboTHI CTPYKTYPHPOBAHHOE
MEIUINHCKHX i ypOBEHB) N OBeHCHE 4 amMmAuKaTopa Il | CHCTEMaTHIECKOe
U3JENNHN, TP p nposenenus I111P, 3HaHUE PaboTHI
MIPEIyCMOTPEHHBI ’ 00opyIOBaHUS IS aMIuTnuKaTOpa s
00opyIOBaHUS IS
X MOpsIAKaMHU STCKTpObopesa anekTpodopesa nposeneHus I111P,
OKa3aHUs 6eJ11<opB " P 6eKoB U 000pyoBaHUs IS
MEIULNHCKOH HYKJICHHOBBIX anekTpodopesa
HYKJICHHOBBIX
nomomu (OIIK- UCIOT KHCJIOT, UHKY0aTopoB | OENKOB U
11). ’ 1 OMOPEaKTOpOB ISl | HYKJICHHOBBIX
HHKY0aTOpOB U
paboTHI C KIeTKaMH KHUCJIOT, NHKY0aTOpOB
OHOPEaKTOPOB IS
MIPOKApHOT U 1 OMOpPEaKTOPOB ISt
paboTHI ¢ KJIeTKaMH
9YKapHuorT. paboTHI ¢ KIeTKaMU
MIPOKAPHOT U
MPOKAPHOT U
9YKapHuoT.
9YKapuoT.
ymeer Ymenne paboTats ¢ YMmeeT yBepeHHO 71-84
(mponBuH Paborats ¢ KyJbTypamMu aboTaTh C
POABHIY KyJIbTYpaMH YIRTYP p
THIH) MIPOKAPHOTHYECKUX U | KyJIbTypaMu
TIPOKAPHOTHIECKUX
9YKapUOTHYECKUX MPOKAPHOTUYECKHX 1
1 9yKapHOTHYECKUX
KJIETOK, TIOJTy4aTh 9YKapUOTHYECKUX
KJIETOK, TI0JIy4aTh
CTaOMIbHBIE KJIETOK, T10JTy4aTh
CTabuIbHBIE
KJIETOYHBIC JINHUH, CTaOUIIbHBIE
KJICTOYHBIE JINHHH,
9KCIPECCHPYIOIIYIO KJIETOYHBIC JINHUH,
SKCIPECCUPYIOLIYIO
PEKOMOUHAHTHBIC IKCIIPECCUPYIOIIYIO
PEKOMOUHAHTHBIC
OenKH. PEeKOMOUHAHTHBIE
OenKH.
Oenku.
Bmaneer Mertonamn Hagrix mpoBeneHus CriocobeH moMorarh 85-100
(BBICOKMH) | TONMMMEpa3HOH MOJIEKYJIPHO- B IIPOBE/ICHUHN
LETTHON peaKuuH, TEHETHYECKOTO MOJIEKYJIPHO-
aneKTpohope3om aHaIM3a TeHETHIECKOTO
0enKOoB U aHanmm3a
HYKJICHHOBBIX
KHUCJIOT, METOJIaMH
OYHCTKH U
BBIJICJICHUS OEJIKOB
U HYKJICMHOBBIX
KHUCJIOT, METOJIaMH
MOJIEKYJISIPHOTO
KJIOHMPOBAHHSI.

[K-22 3HAeT 3HaHUe CdopmupoBanHOE 65-71
TOTOBHOCTB K (ToporoBsI ocobeHHOoCTeH CTPYKTYPHPOBaHHOE
Y4acTHIO BO it ypoBeHb) | OcoOeHHOCTH paboTs 1 CHCTEeMaTHYEeCKOe
BHEJIPEHUN paboTHI 1 BO3MOXKHOCTEH 3HaHHE
HOBBIX METOJIOB 1 BO3MOXKHOCTH 000pyIOBaHUS AJIS ocobOeHHOCTEH
METOJIUK, 00OpyIOBaHUS IS | MPOBEACHUS paboTh 1
HarpaBJIeHHbIX Ha MIPOBECHUS OMOTEXHOJIOTUUECKHX | BO3MOMKHOCTEH
OXpaHy 370POBBS OMOTEXHOJIOTHYECK | padoT 000opynoBaHUS IS
rpaxkaaH ux pador. MPOBEICHUS

OHOTEXHOIOTHIECKHIX
pabor
yMeeT IIpumeHsTh HOBBIE | YMEHME IPUMEHSTH YMeer yBepeHHO 71-84
(mpoaBHHY | MeTOABI U HOBBIE METO/IBI 1 NIPUMEHSTH HOBBIE
TBII) METO/INKH, METO/INKH, METO/IbI K METOJIUKH,
HarpasJIeHHbIE Ha HarpasJIeHHbIE Ha HarpaBJIeHHbIE Ha
OXpaHy 3JJ0pPOBbs OXpaHy 3JJ0pPOBbS OXpaHy 3/10POBbs
rpakaa B obyacTu | rpakaaH B oOnactu rpakiad B o0yiacTu
COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
OMOTEXHOJIOTHH U OMOTEXHOJIOTHH H OHOTEXHOJIOTHH H
3/IpaBOOXPAHEHUs. | 3I[PaBOOXPaHEHHUs. 3J[paBOOXPaHEHUS
BJIAJICET Hasbikamu CriocoOHOCTB CriocobeH BHEAPSITH 85-100
(BBICOKMIA) | BHEAPCHUM HOBBIX | BHEAPECHUS HOBBIX HOBBIX METOJIOB U
METOZIOB U METOZIOB U METOAUK, | METOIMK,
METOJUK, HaNpaBJICHHBIX HA HaNpaBJICHHbBIX HA




HarpaBJICHHBIX Ha OXpaHy 3JJ0pPOBbs OXpaHy 310POBbsI
OXpaHy 37J0pOBBS TrpaKaaH B 00JacTH rpaXkaaH B 00JacTu
TpaXkIaH B 0071acTH | COBpEMEHHOI COBPEMEHHOMN
COBPEMEHHOM OMOTEXHOJIOTHH H OMOTEXHOJIOTUH H
OMOTEXHOIOTHH U 3/[paBOOXPaHEHUS 3paBOOXPaHEHUS
3/IpaBOOXPaHEHUSL.

OneHovHbIe cpeacrea aJjas TeKyllleﬁ arrecranmmmu

KoutposbHble TecTbl MpeAHa3HAYEHBI JIs CTYJEHTOB, H3YyYalolUX KypcC
«MenuuuHCcKas OMOTEXHOJIOTHSI.

[Ipu pabote ¢ TecTamu mpeasiaracTcsi BHIOpAaTh OJIMH BapUaHT OTBETA U3 TPEX —
YEeThIpEX IPEUIOKEHHBIX. B TO K€ BpeMs TECTbl II0 CBOEH CIIOKHOCTH
HeoJAMHAKOBBl. Cpeau MNpeIIoKEHHBIX HMEIOTCS TECThbl, KOTOPBIE COAEpIKaT
HECKOJIbKO BapHMaHTOB MPABWIBHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO yKa3aTh
BCE MPABUJIbHBIE OTBETHI.

TecThl paccunMTaHbl KaKk Ha WHIUBUIyaJIbHOE, TaK U Ha KOJUIEKTUBHOE HX
pemerrie. OHU MOTYT OBITH UCIIOJIB30BaHbI B MPOIIECCE U AYTUTOPHBIX 3aHITHH, U
caMocTosiTeTbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsI KOHTPOJISI 3HAHUM B
IpoLecce NPOMEKYTOYHOM aTTeCTallMy MPOU3BOJIUTCS KaXKIbIM IPENOaBaTesIeM
WHJIMBUAYAJBHO.

Pe3ynbTaTh BBITIOJIHEHHUSI TECTOBBIX 3aJlaHuil OLICHUBAIOTCS
MpernojiaBaresieM Mo MATHOAIIFHON MIKasie JUTsl BRICTABJICHUS aTTECTAIMKA WU TI0
cucTeMe «3ader» — «He 3ader». OlLEHKa «OTJIIMYHO» BBICTABISETCA MPH
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpensioKeHHBIX MpernogaBaTeeM TECTOB.
O1eHKa «XOpOIIo» — MPH MPaBUIBHOM OoTBeTe Ha Oosiee uem 70% TectoB. OrieHka
«YIOBJICTBOPUTEIBHO» — TIPU TpaBWIbHOM oTBeTe Ha 50% TpemToKeHHBIX
OpAMHATOPY TECTOB.

IIpuMepbI TeCTOBBIX 3aJaHUIM
1. HazHaueHre nMUTaTeIbHBIX CPEI:
a) obecreyeHne BBKMBAEMOCTH KJIETOK;

0) coCOOHOCTH KJIETOK K MpoJIU(epaIuu;




B) CITOCOOHOCTH KJIETOK K AudHepeHITnpoBKe

1) 0, B - BEPHO;

€) BCE BBINICTIEPEYUCIEHHOE BEPHO.

2. Kakne BUIBI MaTEpHAIOB HCIOJIL3YIOTCS TPH KYJIBTHBUPOBAHUHM KIIETOK
MJIEKOMTUTAIOIINX :

a) TUTaCTHK;

0) aIrFOMOOOPOCHITMKATHOE CTEKIIO;

B) METaJLT;

I') BCE BBIIIETIEPEUUCICHHOE BEPHO

3. XapakTepHble MPU3HAKA aIlONTO3a KIECTKH:

a) TEHeTHYecKass JCTePMHUHAHTA, Y4YacTHE CIEIUATbHBIX BHYTPHKJIECTOUYHBIX
MEXaHU3MOB;

0) HenmporpaMMupyemMasi Tuoesb KJIETOK;

B) IPOrpaMMHUPYEMBIil XapakTep ruOenu KIETKH;

T) npolecc rudeu HeynpaBisieM;

1) IpOIIeCC TUOEIN 00paTUM.

4. TlepBbIe PKCIIEPUMEHTHI, TOKA3aBIINE, YTO )KUBOTHBIC TKAHW BO3MOKHO
KyJIbTUBHUPOBATH B (PU3HOJIOTHIECKOM pacTBope iN Vitro mposen
1. K. bepHapn
2.¥. Py (Poykc)
3.T. Kenep
4. P. Xappucon

5. Kakue kiietku jierye KyJabTUBUPOBATH?

a) Knetku Me3071epMalibHOTO TIPOUCXOXKICHHUS,

0) DnuTenuanbHbIe KIETKH;

B) Heiiponsr;

r) KneTku >HIOKpUHHBIX TKaHEH

6. ®akTopsl pocTa 3TO

a) OMOJIOTUYECKH aKTUBHBIC COCTMHCHMS;

0) CTUMYJIUPYIOT WM UHTUOUPYIOT JeneHue u TuddepeHInpoBKY KIETOK;



B) SABJISIFOTCSI OCHOBHBIMU NIEPEHOCYMKAMU MUTOT€HHOTO CUTHAJA KIIETKU;

T') TPOIYIUPYIOTCS HECTICN(DPUISCKUMU KIETKaMHU, HaXO/ISIIIIUMHICS BO MHOTHUX
TKaHSX;

1) CXOJIHBI C TOPMOHAMH;

€) BCe BEPHO;

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

7. ITpu Tpanchopmaluu CKOpoCTh pOCTa KIETOK
1. He u3MeHnseTcs
2. YBEJIUYMBACTCS
3. YMEHBIIAECTCA

8. Ycnemnoe ucnosnb3oBanue ¢GpuOpoOIaCcTOB B MEAUIIMHE CBA3AHO C TE€M, YTO
OHHU UMEIOT:

a) IUILJIONTHBIN KapUOTHIT,

0) HU3Kas SKCIPECCUs aHTUTEHOB THCTOCOBMECTUMOCTH;

B) OTCYTCTBHUE OHKOT€HHBIX MMOTEHIINM;

I') CHHTE3UPYIOT TPOIIOKOJUIATEH;

1) TPOIYIUPYIOT (DaKTOPHI POCTA;

€) BCE BEpHO

9. KynpTuBHpOBaHUE OPTaHOB HAa CTOJIMKE U3 METAIUTMYECKON CETKU
MIPETOKUIT
1. JIe6
2. Crpartt
3. Tpoysemn
4. Yen

10. HakormyieHue OTXOJ0B M HEMOCTOSTHCTBO BHEIIHUX YCJIOBUM HaOJI0IaeTCs
MpU KyJIbTUBUPOBAHUMU:

a) HEMPOTOYHOM;

0) NpOTOYHOM

11. Tlo ucrounuky BoigeneHus CK kmaccubunupyror:

a) SMOPHOHAJIbHBIE;



0) deranbHeIE;
B) CTBOJIOBBIE KJIETKH B3POCIIOTO OpraHu3Ma
I') BCE BEpPHO
12. CTBOJIOBBIE KIETKA
a) HeaudpepeHIMPOBaHHbBIC KICTKU;
0) nuddhepeHIIMPOBaHHBIC KIETKH
B) CLIOCOOHBI K CAMOBOCIIPOU3BEICHUIO
I') ciocoOHBI K U depeHIIUpOBKE B CIICIIMATM3UPOBAHHBIC TKAHU;
1) a,B,I' - BEPHO
13. OmOpuoHansHBIe cTBOJIOBBIE KiIeTKH (DCK)
a) MOTYT HEOTPAaHMYEHHO IMOJJIEPKUBATBCA B KYJIBTYpE U CIOCOOHBI
i pepeHIrpOBKE BO BCE KIIETKH B3POCIIOIO OpraHUu3Ma;
0) oOnamaroT OrpaHUYEHHOW CIOCOOHOCTHIO K JU(DPEpeHIIMPOBKE
OTpaHUYECHHBIM MPOJIU(EPATUBHBIM OTCHIIMAJIOM.
B) 00JIaal0T CHOCOOHOCTBIO K KOHTEKCT-3aBHCHUMOW JH(PEepeHIUPOBKE
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
14. Comatuueckue ctBojioBbie KieTku (CCK)
a) MOTYT HEOTPaHMYEHHO IMOJAJIEPKUBATBCA B KYJIbTYpPE U CIOCOOHBI
¢ depeHIPOBKE BO BCE KJIETKU B3POCIOr0 OPraHnu3Ma;
0) o00samar0T OrpaHUYEHHOW CHOCOOHOCTHIO K U depeHunpoBKe
OTpaHUYCHHBIM MPOJIU(EPATUBHBIM TOTCHIINAIIOM;
B) 00JIalal0T CHOCOOHOCTbIO K KOHTEKCT-3aBUCUMOW JHU(PEepeHIIpOoBKe
"HEpOACTBEHHBIE" THUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocnoro opranuzMa 0OHapyKeHbI B:
a) KpOBU;
0) KOCTHOM MO3T€;
B) CKEJICTHBIX MBIIIIIAX;
I') POrOBULIE U CETYATKE I71a3a;

1) MyJibIie 3yOOB;



1) TOJIOBHOM ¥ CHMHHOM MO3T€;
€) KPOBEHOCHBIX COCYAX;
) TICUCHHU;
3) KOXK€;
1) JKeNyI0YHO-KUIIIEYHOM TPAaKTE;
K) TOJIPKETYTOYHOM HKeJese.
J1) BCE€ BEPHO
16. Mesenxumanbabie cTBONOBbIe KieTkH (MCK) oTkpbiThl B 60-X romax
MIPOIIJIOTO CTOJCTHS
a) A. ®puaeHITetHOM;
0) A. MakcCUMOBBIM;
r) JI. KopoukuHbiM
17. MCK sBnsitoTcs IpeAnecCTBeHHUKaMU
a) aJIUTOIUTOB,;
0) XOHJPOIIUTOB,;
B) OCT€00JIaCTOB;
r) pudpoOIacTOB;
1) CTPOMBI KOCTHOTO MO3ra:
e) a,0,B,11 - BEpHO
18. OCK npuMeHSI0OTCS 1S JICUSHUS:
a) nuabet tuna I;
0) 6one3nsb [lapkuHCOHA;
B) TPaBMaTHYECCKUX MOBPEKICHUH CITMHHOTO MO3Ta;
T') HIIEMUYCCKON OOJIC3HU CEepla;
1) TyOepKyJe3a;
€) MblIeYHon quctpodun romenHa;
X) a,0,B.T,€ -BEpHO
19. B3pociibie CTBOJIOBBIE KIETKH:
a) SIBJISIIOTCS MPUIMHOM HEKOTOPHIX THIIOB PaKa,

0) TepsIOT KU3HECTIOCOOHOCTD C YBEIMUYEHUEM BO3pacTa JIOHOPA;



B) 0OHAPYKEHBI TOJHKO B IUIOJHON TKAHHW U YMOWINKATHHOU KPOBH;
') MOTYT OBITh HCIIOJIb30BAHBI JJIS CO3/IaHUS [IEJIOCTHOTO OPTaHa;
1) IMEIOT TaKy¥o K€ aHTUTEHHOCTb, KaK M KJIIETKH JJOHOPA;

€) BCE BEPHO;

) OTBETHI a),0), ¥ 1) BEPHBI

20. JIns co3maHust KylabTyphl SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK BBHI JIOJKHBI
UMETh:
a) OIUIOJJOTBOPEHHYIO SIUILICKIIETKY;
0) COMaTHYECKYIO KIETKY;
B) MaTKYy /I UMIUIAHTAIUN;
I') TOAXOMSINYIO CPEIy JUIsl BBIpAIllMBaHUS, HAMPUMEP KICTOYHBIC JIMHHUH
MBIIIIH;
J1) MHOKECTBO OILIOJIOTBOPEHHBIX SUIEKIIETOK;
€) OTBETHI a) U T') BEPHBI;
) OTBETHI @), 0) U T') BEPHBI
21. TpymHOCTH B WUCIOJB30BAaHUU CYIIECTBYIONIUX B HACTOSIIEE BpeMs
AMOPUOHATBFHBIX KJIETOUYHBIX JTUHUHN B JICYCHUU 3a00JIEBAHUI YEIOBEKA COCTOUT B
CJIEIYIOLIEM:
a) oHu MoryT AudPepeHIUPOBaATHCS B HEMIPABWIHHBIN TUI TKAHU,
0) OHU MOTYT CITY>KHUT UCTOYHUKOM PAKa;
B) OHM MOTYT OBITh 3arpsi3HEHBI MPU BHIPANTUBAHWHA HA KJICTOYHBIX JTHHHUSIX
MBIIIIH;
r), 0 1 B - BEpHO
22. B moanep)kaHWM JKW3HU BBICIIMX OPTraHU3MOB KIFOUEBYIO POJIb HIPaeT
KOHTPOJTh
a) mposmdepanuu;
0) nuddhepeHIPOBKY;
B) HAIIPaBJICHHOTO JIBYKCHHUSI KIIETOK;

I') BC€ BEPHO


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

23. JIns vHAYKIUY CIHUSTHUS KIIETOK MCTIONB3YIOTCS BEIIECTBA

a) nousr Ca*

0) MOJUATUIICHTIIUKOJIb,

B) JIM30JICIUTHH,

') MOHOOJIEAT TJIMIIEPUHA,

n) Bupyc Cenaii

€) MIIMLEPHUH

) BCE BEpPHO

3) a,0,B,T,J1 ~-BEPHO

24. KneTku, WCIONB3yeMble KaK B KJICTOYHON TPAHCIUIAHTOJIOTHH, TaK U B

TKaHEBOW MHKEHEPUHU, MOTYT OBITh:

a) ayTOr€HHBIMU,

0)aNJIOreHHBIMU;

B) KCEHOT€HHBIMU

') BCE€ BEPHO

25. T'umorernyeckas  CIIOCOOHOCTh  CTBOJIOBBIX  KJIETOK  B3POCIIOTO

U pepeHInpoBaThCS B KIIETKH HECKOJIBKUX HaNpaBieHU TudPepeHnpoBKH

a) TUIaCTUYHOCTH;
0) MepCUCTEHIINS;
r) nposudepanus

26. OnyxoJieBbI€ KIIETKH B KYJIbTYpE:

a) nensites 50 pas;

0) nensarcs 100 pa3z;

B) OECCMEPTHBI;

T') HE JeNsTCs

27. IlpumMepoM CIIOHTAHHOTO CIUSIHUS KJIETOK HE SBIISICTCS:

a) mIa3MoraMust y TpuOoB;

0) clusiHuE MUOIIUTOB;

B)CJIUSTHUE OMYXOJIEBBIX KJIETOK;

r)o0pa3oBaHue 3UTOTHI;



1) causiHue GpuodpobiacToB

28. KieTku nepBUYHOMN KyJIbTYpPHI:

a) OJTHOPOJIHBI;

0) reTeporeHHbI;

B) HE COJIepKaT CIelUaTU3UPOBAHHBIX KIETOK;

') aKTUBHO MPOJIUDEPUPYIOT

29. Ilpu3Haku ¥ CBOMCTBa XUMEPHOTO OPTaHNU3Ma MOTOMKAM:

a) mepeaarTes;

0) He mepenarTcs

30. B skcnepumentax, mnposereHHbIX Poccom Xappuconom B 1907 romy, in
VItro KyJIbTHBHPOBAIACh TKAHB!

a). HEpBHas;

0) s TeNHaNbHAS;

B) 000J109Ka KYpHHOT'O SMOPHOHA;

I') OIIyXO0JIeBast

31. TpancopMupoBaHHBIE KIETKH:

a) CTAaHOBSITCS 3aBUCUMBIMU OT CyOCTpara;

0) 00pa3yroT MOHOCIION;

B) 00pa3yloT MHOTO CJIO€B

32. OcTtaHOBKa JENEeHUS HOPMAaJbHBIX KJIETOK MOCIe 0Opa3oBaHHS MOHOCIOS
OOBSICHSIETCSL:

a) KOHTAKTHBIM TOPMOXECHHUEM;

0) KOHKypeHLen 3a pakTopbl POCTa U MUTATENIbHbIC BEIIECTBA;

B) (hOpMOIi KJIETOK;

') OpraHu3aluei UTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ATUX (PAaKTOPOB

33. Cpena ass KyJIbTUBUPOBAHUS )KUBOTHBIX KJIETOK:

a) Kucas,

0) memovHasi;

B) OJIM3Ka K HEUTpaJIbHOU



OueHouHbIe CPeaCTBA IS POMEKYTOUYHON ATTeCTANNH
Bomnpocekl Kk 3k3aMeHy 10 IMCHUILIHHE
«MennuuHcKasi 0MOTEXHOJIOTHUsD)

1. Uctopuss pa3BuTusi OUMOTEXHOJOTMU KaK MPAKTHUYECKOW JI€ITEIbHOCTH
JI0JIe U €€ OCHOBHBIE BEXM CTAHOBJICHUS KakK Hayku. [lepBble noumcTopuyeckue
ouorexHosnorud. Bo3HukHOBeHue TepMuHa «buoTeXHOIOTHA» M €ro aBTop.
[lepBoe OMOTEXHOJIOIMYECKOE MPOW3BOJACTBO AHTHOMOTHKA, aBTOpP €€ CO3JaHusl.
OCHOBOTIONIO)KHUKH ~ KJIETOYHBIX KYJIbTYp W OHOMEIUIMHCKUX KIJIETOYHBIX
TE€XHOJIOTHIA. OCHOBHBIE OTKPBITUS X OCHOBOITOJIOKHUKHA T€HHOW MH)KEHEPUU.

2. CTpoeHne HYKIEWHOBBIX KuCIOT. llpemamecTBeHHMKH  OWOCHHTE3a
HYKJIEMHOBBIX KUCJOT. 3°- 1 5’ KOHUBI UENel HYyKIEMHOBBIX KUCIOT.

3. ®opwmsl ctpykTypsl JJHK.

4. Pernmukarmus JIHK npokapuoT u 3ykapwoT, OCOOCHHOCTH pETUIMKAIIUH,
CUHTE3 OJHOW U BTOPOMW LIENNA — OCHOBHBIE PA3JINYHUSL.

5. O6pazoBaHue npaMepoB, yAaJeHHE MpaliMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nonmmumepassl oOprann3MoB, UX MOJUMEPA3Has U SK30HYKII€a3Hasl AKTUBHOCTb.
Pemenue npoGiemMbl CHHTE3a aHTUIIApAJUIETbHBIX LEeneld Ipu OAHOHANPABICHHOM
JIBM>KCHUU BUJIKU PETUTUKAIIUH.

6. Buonornyeckoe 3HaUCHUE IK30HYKJICA3HBIX aKTUBHOCTEH MOIMMEpas3.

7. Tlonumepasnas uennasa peakuusa. OcHoBHble yuyacTHUKH [11[P, sTansl nukia
[THP, nx dhuznKo-xuMUIECKre 0COOCHHOCTH.

8. Uro Takoe mpaliMephl U KaK UX KOHCTPYUPYIOT?

9. Yto MCHOAB3YIOT B KaUeCTBE NpelecTBEeHHUKOB cuHTe3a JJHK?



10.IlpencraBnenre O IIMHHBIX U KOPOTKUX MaTPHIlAX, XapaKTep HAKOILICHUS
npoaykroB [IIIP, kakume w™marpumpl OyayT mpeoOnagaTh B KOHIE YCIEIIHO
MPOLIEIIIeH peaKkiu?

11.®epmentsr ansa [P, ux ocoOeHHOCTH, caMblil M3BECTHBIN MOAXOASIIUN
dbepment s TTLP.

12 Ilpoekt «I'eHOM uenoBeKa», €ro JUJIEPhl U JBE KOHKYPHUPYIOLIUE TPYIIIHI.
Pe3ynbTaThl  MpOEKTa:  KOJWYECTBO  TE€HOB, IO  OEIOK-KOJAUPYIOIINX
MOCJIEIOBATEILHOCTEH,  YHUKAJIbHBIE  TOCIEIOBATEIbHOCTH,  IMOBTOPEHHBIE
MOCJIEA0BATEIBLHOCTH (ITOBTOPHI), UX OCHOBHBIE THUIIbI, MOOUJIbLHBIE T€HETUYECKUE
AJIEMEHTHI, TPAHCTIO30HBI U UX THUIIHI.

13.Tpanckpumimsi ¥  DIKCIOPECCUsT TEHOB, MPHUHIUMIB  TPAHCKPUIIIINH,
MPOMOTOPHI CUJIBHBIE M CJa0ble, KOHCEHCYCHbIC TOCIJIECIOBATEIBHOCTH U HX
OCHOBHBIE MOTHBBI Y POKAPHOT U 3YKAPHOT.

14 EnvHunbl - TPAHCKPUMIUU, TaHAEMHO-TIOBTOPEHHBIE TE€HBI, «EJIOYKU
TPACKPUIMIUN», TOHATHE SIPBIIIKOBOIO OpPraHU3aTopa, IMOHATHE MPOIECCUHTa
PHK, cninalicuHra u anpTepHaTUBHOTO CILUIAMCUHIA.

15. Muoroo6pazue PHK u ux ¢ynkuuu: (MRNAs (MPHK/uPHK), rRNAs
(pPHK), tRNAs (TPHK), snRNAs, snoRNAs, scaRNAs, miRNAs, siRNAs u ap
(remomepasznas PHK, nanpumep).

16.Catinencunr, ero npuniui, yuactue PHK, n cmienmduyecknx 6emkoB.

17. Dx30HyKII€a3bl ~ PECTPUKIMM, UX  KIacCHPUKAIMUSI W TPUHIUI
WCIIOJIb30BaHUs B TEXHOJOTUSIX T€HHOW WHXKEHEPUH.

18.Tunsl pa3pbIBOB M KOHIIOB.

19.1lpuHMI MOJIEKYJISIPHOTO KOHCTPYMPOBAaHUS M OCHOBHBIC KOMIIOHEHTHI
MOJIEKYJISIPHBIX KOHCTPYKIIMHA, HEOOXOIWMBbIC JJIsi HCIIOJIh30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KoncrpyupoBanue pekomOuHanTtHbiXx JIHK ¢ momoripio TepMuHAIBHON

N€30KCUHYKIIEOTUATPaHCPepasbl.



21.Tunsl BEKTOPOB: TUIA3MUIbI, KOCMHJIBI, BUPYCHBIC BEKTOPHI, NCKYCCTBCHHBIC
XPOMOCOMBI OAKTEPHA, APOAOKEH, YEIIOBEKa — OCOOCHHOCTH MX KOHCTPYUPOBAHUS
(KJTIOYEBBIE DJIEMEHTHI) U IPUMEHEHHU (Ha3HAUYE€HUE Pa3HbIX BEKTOPOB).

22 .I'enHas Tepamnusi, ee onpeesieHue 1 Ha3HaueHue.

23.Tunsl TOCTaBKU T€HETUYECKUX KOHCTPYKIIMM, TUITBI KJIETOK-MUIIICHEH, TUIIBI
TreHETUYECKUX MOU(pUKAIUH.

24Yto Takoe pENaKTHpOBAaHWEC TEHOMa ¥  OCHOBHBIE TEXHOJOTHHU
penaktupoBanus (FAAV, CRISPR, TALENS).

25.MexaHn3M UMMYHHO# 3amuThl Oaktepuil, crpykrypa CRISPR, tracrRNA,

26.Cas rensbl, 6enok Cas9 u MexaHU3M ero padoTHI.

27. KouctpyupoBanue gRNA u ee npuMeHeHNE B pelaKTUPOBAHUN T€HOMA.

28.1lpuHIIMn  TapreTUpoBaHWSA (HABEACHHS) MBYIECTIOYEYHOTO pa3pbiBa U
UCIIpaBJICHUS] MYTallMd C TOMOIIBIO perapanuyd C HalpaBJIECHHBIM TOMOJOTOM
(Homology Directed Repair (HDR).

29.KynbTUBHpOBaHUE KICTOK M KJICTOYHBIC TEXHOJIOTHH.

30.I'maBHBIN BOMPOC B KWU3HHU KIETKH, JBA BO3MOKHBIX ITYyTH M KJICTOYHBIN
ITUKIL.

31.CtBosIOBBIE KIJIETKHM, HX Kiaccu(duKaius 1O TOTCHIMATY pPa3BUTHS,
OpUMEPHl  TOTUIOTEHTHBIX,  IUTFOPUIIOTEHTHBIX,  MYJIbTUIIOTEHTHBIX U
YHUTIOTCHTHBIX CTBOJIOBBIX KJICTOK.

32.IlonsiTue  pereHepaTUBHONW  MEAUIIMHBI U 00JIaCTU  TPUMEHEHUS
OMOMEIUIIMHCKUX  KJIETOYHBIX  TEXHOJOTrWid. Hwuima CTBOJIOBBIX  KJIETOK.
BHeKJIETOUHBIA MATPUKC, €TO POJIb.

33.IlpuHIUnBI  KOHCTPYMPOBAHKMS ¥ HCIOJIL30BaHHUS OMOMCKYCCTBEHHOTO
BHEKJICTOYHOTO MAaTpUKCa M €ro NPUMCHCHHE B pPEreHEPaTHBHOW METUITUHE.
[TeuaTs MaTpHKca U TKaHeBas mevatsh (tissue printing).

34.TexHonOTHS PETCHEPATUBHON MEIMIIMHBI I JIedeHUs okoroB. Mmes u
MPUHITUIIBI PA3BUTHS TIEPCOHATU3UPOBAHHON MEIHUITMHBI.

35.PenmponykTBHOE W TepameBTHYECKOe  KJIOHHMpoBaHue.  [IpuHimm

KIIOHUPOBAHHA MJICKOIINTAIOINX, UCTOPUS OBCUKH I[OJ'IJ'II/I.



36.OM0OpHoOHaNbHBIE CTBOJIOBBIE KIIETKU. MHAYIIMpOBaHHBIE CTBOJIOBHIE KIETKH,
terpana C. SAMaHaku.

37.BcromoratenbHble  penpoAyKTHBHBIE TexHosioruu (Assisted Reproductive
Technologies (ART). IIpo6iieMa ¥ MpUYIHHBI OECILIO U

38.0cHoBHble TexHOJorHueckue npuembl ART: In vitro fertilization (IVF), Pre-

implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection (ICSI).

Koppekuusi naTOreHHbIX FTeHETUYECKUX MYTALUil Y SMOPHOHOB Y€JIOBEKA.

Kpurepuu BbicTaB/IeHHS OLIEHKH CTYJAEHTY HA IK3aMeHe 10 JUCHUILINHE
«MeauuMHCKAass OMOTEXHOJIOT USD»

Baunbl
(perTHHTOB
Ol OIEHKN)

Onenka
IK3aMeHa

TpeGoBanus k c(popMUPOBAHHBIM KOMIIETEHMAM

100-86

«OMIAUYHO)

OneHka «OTJIIMYHOY BBICTABIISAETCS CTYACHTY, €CIIU OH
rJ1IyOOKO ¥ MPOYHO YCBOMJI IIPOrpaMMHBINA MaTepua,
MCYEPIBIBAIOIIIE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3/1araer, yMeeT TECHO YBSA3bIBaTh TEOPHIO C
NPaKTUKOM, CBOOOIHO CHpaBIIseTCs C 3a/la4aMu, BOIIPOCAMHU
U IpYTUMU BUJAAMU IPUMEHEHUSI 3HAaHUM, TpUYEM He
3aTPYAHAETCS C OTBETOM IIPU BUIOM3MEHEHUH 3aaHNH,
UCIOJIb3YET B OTBETE MaTepual MOHOrpapuueckoi
JUTEPATyphl, IPAaBUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHUE.

85-76

«xopowor

O1eHKa «XOpOILI0» BBICTABIIAETCS CTYAEHTY, €CJIM OH TBEPAO
3HAET MaTepuaj, rpaMOTHO U I10 CYLIECTBY U3JIaracT €ro, He
JIOIyCKasl CyIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC,
IIPaBUJILHO MPUMEHSET TEOPETUUECKUE TTOJIOKEHUS ITPU
PELICHUH IIPAKTUYECKUX BOIPOCOB U 3a1a4, BJIaJEET
HEO0OXOIMMBIMU HaBbIKAMU U MPUEMaMH UX BbITOJIHEHHUS.

75-61

«y0081€meop
UMenbHOY»

OmeHka «yIOBIETBOPUTEIBHOY» BBICTABISAETCS CTYICHTY,
€CJI OH UMEeT 3HaHUS TOJIBKO OCHOBHOT'O MaTepuaa, HO He
YCBOMJI €T0 JIeTaJeH, TOMyCKAaeT HETOYHOCTH, HEJJOCTaTOYHO
NpaBUJIbHBIE (POPMYTUPOBKHU, HAPYIICHHUS JIOTHYECKON
MIOCJIEIOBATEIEHOCTH B U3JI0)KEHUH TPOTPAMMHOTO
MaTepHala, UCIIBIThIBACT 3aTPYAHEHUS IPU BBIITOJTHEHUN
MPAKTUYECKHUX padoT.




60-50

«Hey00e81ems
OpUMENbHO»

OneHKa «HEeyAOBIETBOPUTEIBHO)» BBICTABISAETCS CTYACHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH IMIPOTPAMMHOTO
MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIE OLIHOKH,
HEYBEPEHHO, C OOJBIINMU 3aTPYAHCHHUSIMH BBITIOTHSET
npakTuueckue padbotsl. Kak mpasuio, oleHka
«HEYAOBJIETBOPUTEIBHO)» CTABUTCS CTYAEHTaM, KOTOPHIC HE
MOTYT MPOJOJIKUTH 00ydeHHe 6e3 AOMOIHUTENbHbBIX
3aHSATHI IO COOTBETCTBYIOIIEH THCIUILIIMHE.




