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PABOYAS ITIPOT'PAMMA YYEFHOM JIJUCHUIIJIUHBI (PITY )
«MeauumnHcKasi 6MOTEXHOJIOTHSD)
OO6pazoBarenbHas porpaMma
CremmanbHocTh 31.05.01 «JIeuebHOE mETON

®opmMa NOArOTOBKHU: OYHAS

Kypc 3, cemectp 6

nexuuu 18 yac.

MpPaKTHYECKHe 3aHsATHsI 36 yac.

nabopaTtopHble pabOThl HE IPETYCMOTPEHbI

BCEr0 4acoB ayJIMTOPHON Harpy3ku 54 gac.

caMocCTosTelIbHas paboTa 54 vac.

B TOM YHCIIE Ha MOJTOTOBKY K 9Kk3aMeHy 36 yac.

KOHTPOJIbHBIE paboTHI ()

3a4yeT He NMPeTyCMOTPEeH

aK3aMeH 3 Kypc, 6 cemectp

PabGouas mporpamMma cocTaBieHa B COOTBETCTBHM C TpeOOBaHUSMHU  (enepalbHOTro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa BBICHIEr0 00pa30BaHUs (YPOBEHb MOJATOTOBKU

CIIEIUATIUTET), YTBEP)KIEHHOTO MpUKazoM MuHHCTepcTBa OOpa3oBaHusi W Hayku P® ot
09.02.2016 Ne 95.

Pabouas mporpamma AMCHMIUIMHBI OOCYXJeHa Ha 3acelaHuu JlemapraMeHTa KIMHHYECKOU
MeauuuHbl. [Ipotokon Ne 8 ot «09» uronsa 2019 r..

CocraBurenu: k.0.H., goueHt Kymeiiko B.B.



AHHOTAIUA

Huctuminaa “MeaunuHckas OMOTEeXHOIOTUs MpeIHa3HauYeHa JIJIsl CTYIEHTOB,
oOy4aroruxcs 1mo odpazoBarensHOM mporpamme 31.05.01 «Jlewebroe nemoy.

HuctuninHa peanusyercss Ha 3 Kypce, 6 cemecTpa, siBisieTca 0a30BOM
JTACIUILUINHOMN.

IIpu pazpaboTke paboueil mporpaMmbl Yy4eOHON JUCHMILUIMHBI HCIOJI30BaH
®denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAPT  BBICIIETO
oOpazoBanusi 1o cnenuanbHocTH  31.05.01  «Jleuebnoe pgemo» (ypoBEHb
MOJTOTOBKH CITCIIUATIUTET).

OO611ast Tpy10€MKOCTh OCBOEHUS TUCIUTIIMHBI COCTABIISIET 3 3a4E€THBIX €IUHHII,
108 yacoB. Y4eOHBIM IJIJAHOM MPEAYCMOTPEHBbI 18 YacoB JEKUUN, MPAKTHYECKUE
3aHATHS (36 Jaca), U caMocTosTeNbHas paboTa cTyaeHTa (18 yac).

[Iporpamma kypca onupaetcsi Ha 6a30BbIe 3HAHUS, TIOTYUYCHHbBIE CTY/ICHTAMU:

OIIK-1 - roTOBHOCTH pemIaTh CTAHAAPTHBIE 3a7ayd MPOPeCcCUOHATBHON
NESATEIPHOCTH C MCIHOJIb30BaHUEM HWH(MOpPMAIMOHHBIX, OHOIHOTpaduuecKux
pecypcoB, MEUKO-OMOJIOrNYECKON TEPMUHOJIOTHH, MH(pOpMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA W  Y4eTOM  OCHOBHBIX  TpeOOBaHMIA
nH(OPMAITMOHHON O€30MTaCHOCTH;

OIIK-7 - TrOTOBHOCTh K WCIOJb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHUX,
MaTeMaTUYECKNX M HHBIX €CTECTBEHHOHAYYHBIX TMOHSTUH, W METOJOB IMpHU
perieHny npodecCuoHaNbHBIX 3a1a4.

Heabo nucuumuivHbl “MeaunuHckas OWOTEXHOJIOTUS” SIBJISETCS OOydeHHE
CTYJIEHTOB 0a30BbIM METOJIaM padOThl C TEHHO-UH)KEHEPHBIMU KOHCTPYKIMSIMU U
dbopMHpOBaHUE KOMIUIEKCHOTO TPEACTaBIICHHUs OO0 WCIONb30BAHUU METOOB
MOJIEKYJIIPHOM OMOJIOTHUU B OMOMEIUIIMHCKUX UCCIIEOBAHUSX.

3agaum:

e 3yuuTh TEOpeTHYECKHE OCHOBBI METOJOB MOJEKYJISIPHOM OWOJNOTUU U
T€HHOU UHXECHEPHUU

e O3nakomuthed ¢ Metogamu [P 1 MoJeKyJIIpHOTO KIOHUPOBAHUS

e (3HAKOMHTLCH C MCTOJaMHM aHaJIM3a HYKJIICOTHUAHBIX HOCHCHOB&T@HBHOCTCﬁ



e lI3yuuth 0a30Bble METOABI PAbOTBI C KYJIbTYpaMH pPAaKOBBIX KJIETOK

Yea0BeKa
e 3yuuth

npenaparoB

TCOPCTUICCKHUC

OCHOBBI

HCﬁCTBHH IMPOTHUBOOITYXOJICBBIX

B pesynprate m3ydeHHsl MAHHOW MUCHUILIMHBI Y OOydarommxcs (GpopMUpyroTcs

cienyroume npodeccruoHanbHble KOMIETEHIMH (3JIEMEHTHI KOMIIETEHITHH).

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK-1
TOTOBHOCTD p€lIaTh CTaHAAPTHBIC

OCHOBBI IPEIMETHOTO TTOMCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

= 3HAeT
3a/1a4H MPODECCHOHATBHOM pecypcax, MeIUKO-OMOJIOTHIECKYIO
JCATCIBHOCTH C UCIIOJIB30BAHUCM TEPMUHOJIOTHIO.
WHPOPMALIMOHHBIX,
GUGIHOrPadHIECKHX PECYPCOB, Haxomuts nuteparypy, ONUCHIBAIOIIYIO
METHKO-OHOJIOTHUeCKOil ymeer OTKPBITHIE BOTIPOCHI B 001aCTH COBPEMEHHOU
TCPMHUHOJIOTUH, I/IH(bOpMaIJ;I/IOHHO- OMOTCXHOJIOTHU U 3APaBOOXPAaHCHUAA.
KOMMYHUKAIIUOHHBIX TEXHOJOTHH U M o
YAETOM OCHOBHBIX TPEGOBAHN - €TOIaMH TIOMCKa Hay4IHOU WH(pOpMaInu B
MHPOPMAIOHHOI 6€30MacHOCTH 6asax nanupix NCBI.
[Tpunun pabots! aMmmurdukaropa ams
nposenenus [P, o6opynoBanus st
3HaeT anekTpodopesa 0ETKOB U HYKIEMHOBBIX KHUCIIOT,
MHKY0aTOpOB U OMOPEaKTOPOB Uist pabOThI C
KJIETKaMH TIPOKAPUOT U YKAPHUOT.
OIlK-11
PaboTath ¢ KyIpTypaMu POKAPUOTHIECKUX U
TOTOBHOCTH K IPUMEHEHHUIO
. 9YKapHOTHUECKUX KIIETOK, MOIy4aTh
MEIUITMHCKUX U3JIETHH, Ymeer
CTaOMIIbHBIE KJICTOYHBIC JINHUHY,
MIPEYCMOTPEHHBIX TOPSIIKaMHU
. AKCIIPECCUPYIOIIYIO PEKOMOMHAHTHBIE OETIKH.
OKa3aHMs MEAULUHCKONW TOMOIIU
Meronamu noauMepa3HOU LHEIMHON PEeaKLuu,
3JIeKTPO(Oope30M OENIKOB M HYKJIEHHOBBIX
Brnanmeer | KMCIIOT, METOAaMU OYMCTKU U BBIZCTICHHS
O€JKOB U HYKJIEMHOBBIX KHCIIOT, METOJIaMH
MOJIEKYJISIPHOTO KIIOHUPOBAHMUSL.
Ocobennoctu pabOTH M BO3MOKHOCTH
3Haer 000py10BaHUs IS IPOBEACHUS
OMOTEXHOJIOTHYECKUX padoT.

I1K-22 [TprMeHATh HOBBIE METO/IbI U METOJIUKH,
TOTOBHOCTb K YYaCTHIO BO Veer HAIpaBIIEHHBIE HA OXPaHy 37I0POBbS TPAKIaH B
BHE/IPEHUH HOBBIX METO/IOB U 001acTH COBpEMEHHOH OMOTEXHOIOTHU U
METOJIMK, HAIIPABJIEHHBIX HA 3JIpPaBOOXPAHEHHMS.

OXpaHy 30POBBS I'PAXKIAH HaBblkaMy BHEJPEHUH HOBBIX METOJIOB U
METO/IMK, HAIIPaBJICHHBIX Ha OXPaHY 3JI0POBbS
Brancer , HaIp paHy 310p

rpaxkJaaH B 00JaCTH COBPEeMEHHON
OMOTEXHOJIOTUH U 3PaBOOXPAHEHHUS.




Jliist popMupOBaHUSI BBINIICYKA3aHHBIX KOMITIETCHIINI B paMKax JUCITUTUTHHBI
«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 MoJieKYyJSIpHOro KjaoHupoBaHus. Ilosmmepasnas
nenHasi peakuus (4 yac.)

LlenTpanpHas norma MoJekyispHoi Ouonoruu. I[lonstue rena. CrpykTypa
F€HOMOB MPOKapuOT M JyKapuoT. ONEpoHHas CTPYKTypa T'€HOB INPOKAPHOT M
IpEPBIBUCTAsA CTPYKTypa reHoB sykapuoT. Marpuunas PHK. [lonstue nucrpona.
Okcnpeccus reHoB. [lonsTre ammindukanuy B KUBBIX opraHu3Max. Permkanus
JAHK y npokapuot u sykapuot. AMrummkoH. [Ipaiimepsr u JJTHK nomumepaser. Taq
noyimMepaza W ee pekoMmOuHaHTHbIE (opMmbl. Mexanusm I[IIP. Tuner ITLIP.
[lepBruyHas mocCiEeIOBATEIBHOCTh OMOMOIUMEPOB. DIEKTPOPOpPe3 HYKIECHHOBBIX
KHCJIOT. DyopeCUEHTHO MEUEHBIE NE30KCUHYKJICOTUATpUDOCchAaThI.
CexBennpoBanue 1nmo CoHrepy. MexaHnW3Mbl TPAaHCKPUIILIMHU Y MPOKAPUOT H
syKapuoT. MexaHu3Mbl OOpaTHOW TpaHCKPUIIMU Yy BHUpycoB. Mcmosb3oBanue
KauecTBeHHOW u konmuecTtBeHHoW [II[P ¢ oOpatHo¥l TpaHckpumiuein B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

MexaHu3Mbl TpPaHCIAIMU B KJIETKaX JyKApUOT M IPOKAPHUOT. beCcKIeTOYHbIE

CUCTCMBbI TPAHCJIIWHU K UX HUCIIOJIB30BAaHUC B MOHGKYHHpHOﬁ OMOTEXHOJIOTHH.



Tema 2. [IpuHIHUNBI MOJIEKYJISIPHOTO KOHCTPYMPOBAHUS U KJIOHUPOBAHUS
C IPMMEHEeHNEeM MUKPOOPIraHM3MOB U BEKTOPHBIX cucTeM (4 yac.)

[Tonsatue wMopenpHOTO 00BEKTa. MonenbHas cucrema. Bupycel: Bupyc
tabauHo¥ Mo3anku, baktepuodar T4, dar nssmona. Dybakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsl: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrenus: Arabidopsis thaliana. Kierounsie
KyJnbTypbl miekonutatonmx. llonarue pexkomOunarmu. PekomOunantnas JIHK.
OHNoHyKJIea3bl pecTpukuuu. CaillTel pecTpukiuu. JIMNKWE W Tynble KOHIBIL.
PectpuktHeii  anamu3z wmonexkyn JIHK. ITonstue BekTopa. IIpoMoTOpEI.
[lomunuukep. MyJIBTUKONMWHOCTD W YHUKOIIMMHOCTH CTapTOB PEIUIMKALUH.
Tunel npomoropoB. MHaykTops! 3kcnpeccun. MHCyasTopbl. I[loHATHE cenexuuu.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpelpl. beno-ronybas cenexuus. KoMIIETEeHTHBIE ~ KIJIETKH.
Tpanchopmanusa. TemnoBoil MOK M 3JeKTponopanus. BriceB Ha NUTATEIbHYIO
cpexy. OTO0p M aHanu3 TpaHCPOPMHUPOBAHHBIX KJIOHOB ¢ momotisio [P u
pecTtpukuuu. BekTopbl Ui KIIOHMpOBaHMS B Apoxokax. Cpenbl Ui pocTta
apoxokel.  Crneunduka  cenekuMM W pocTa  APOAOKEBOM  KYJIBTYpHI.
Tpanchopmanus JpoxIKEBBIX KIETOK.

Tema 3. Co3naHue M HMCHOJB30BAHHE T€HETHYECKMX KOHCTPYKUMM 1JIsi
TPAHCreHe3a B KJIeTKaX MJICKONMUTAKINMX. TpaHCreHHbIe KUBOTHBIE.
IlepcnekTuBBI reHHO# Tepanuu (4 yac.)

IloueMy Henb3s  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
MOJTHOpa3MEpHbIX TeHOB dykapuoT. DongunHr OenkoB. IlocTTpaHCISMOHHBIC
Moaudukammuu OenkoB. ['omosormunas pexomOuHarus. JluHus KypuHbIX B-
muMmdortoB DT40 u e€é npeumymectBa. Ucnonb3oBanue texHojorun CRISPR
Cas9. IloHsATHE HCKYCCTBEHHOW XPOMOCOMBI. VICKyCCTBEHHBIE XPOMOCOMBI Kak
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoilcTBO HCKYCCTBEHHOU
xpoMocoMbl uenoBeka. Orimune MXY OT ApyrHuxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexomOunamusa. HPRT omocpemoBanHass cenekmus. DKCIPECCHs

MOJIHOPa3MEpPHBIX T'€HOB B MCKYCCTBEHHBIX XpOMOcOMax desioBeka. JlocraBka



IF€HOB B KJIETKHM Y€JOBEKA. DIIMMHHHPOBAHHE HUCKYCCTBEHHON XpOMOCOMBI. [et-R
pempeccop Uil KOHTPOJSA OKCIpeccuu. lIpuMeHeHne HHCYIATOpPOB — JUIA
CTaOWIM3alMM  JKCIpPECCHMHM.  TpaHCr€HHblE  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOUHBIX. TEXHOJOTUM CO3AaHUS TPAHCTE€HHBIX
MJIEKONUTAKOMMX. VICIOIb30BaHNE PETPOBUPYCHBIX BEKTOPOB JUISL CO3JAHMS
TPAHCTEHHBIX JKMBOTHBIX. Meton Mukpounbekiui JIHK.IImopunoreHTHbIC
AMOpPHOHAJIbHBIE CTBOJIOBbIE KJETKH. llomydyeHne wW cenekuust TpacreHa.
Mukpounbekuus B OiacTonucTy miiekonuraromero. CKpelnBaHUe TPAHCIEHOB.
[lomyyeHne JIMHMH  TPAHCTEHHBIX  JKUBOTHBIX.VICHOJIB30BaHHE  JNUTENHMEB
MOJIOYHBIX JKE€JNE3 B KAyeCTBE MCTOYHMKA T'E€HETHYECKOTO MAaTepuayia Juis
KJIIOHUPOBAaHMs. BpIpalliBaHWe »HIUTENIMEB MOJIOYHBIX JKE€JIE€3 B KYyJIbTYpeE.
Nunyxkumst GO dasel. Y ganenue saapa u3 sinekiaeTku. CausHiue JOHOPHOTO sapa U
peLUnueHTHoN siuekaeTku. KynbTuBHUpoBaHME MEPBBIX JEJIEHUN JPOOJICHHUS.
MMrmaHTanus B OpraHus3M CypporaTHOM MaTepu.

Tema 4. Paspadorka U CO3JaHHE TEHETHYECKMX KOHCTPYKUHUI
onodapmManeBTHYECKOr0 Ha3HaYeHUd (2 yac.)

Okcrnpeccuonnbie mrtammbl E. Coli. Dkcripeccnonnbie BeKTOpBl. WHIYKTOPHI
skcnpeccun, UIITI. O6parnas tpanckpumnuusg. Knonupoannas [IHK.Cucrtema
nosyuyeHus: uutepgpepona. [lomyueHue yenoBeyeCcKUX TOPMOHOB C MPUMEHEHUEM
METOZIOB TeHHOW wuHxeHepuu. [IpomsBoacTBO aHTHTEn ¢ momoripio E. coli.
Crioco0b! poM3BOACTBA MHCYJIMHA. [IpOMBIIITIEHHOE MPOU3BOJACTBO OENKOB IS
(bapManeBTUYECKOTO  MPUMEHEHHUS. Opranuzanuss ~ OMOTEXHOJOTMYECKUX
MPOU3BOJACTB C MCIHOJIb30BAaHUEM PEKOMOMHAHTHBIX MHUKpoopraHu3moB.Tect
CUCTEMBI Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM uenoBeka. [lonck BemecTtB —
KAaH/IUJIATOB, BBI3BIBAIOLIUX XPOMOCOMHYIO HECTAOUIBHOCTh. TEeCT-CUCTEMBI C
UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Tema 5. AHaM3 reHeTu4eck 00yCJI0BJICHHBIX MATOJIOIHi, MOHOTCHHBIX U
MyJabTH(AKTOPHBIX 3a00JieBaHuii (24ac.)

Onnonykieotuansie  3amenbl  (Single  Nucleotide Polymorphism, SNP).

Mytanuu: aenenuu, MHCEpLUHH, TPAHCBEPCCHUH, TPaH3ULIMU. [[puMeHenre MeToa0B



CEKBEHUPOBAHUS JUISt HUCCIEI0OBAHUM MyTareHesa. CpaBHeHue
nocnenosarenprocTeld JTHK Clustal. ba3er qaHHBIX 0THOHYKIICOTHIHBIX 3aMEH.
[TonGop mpaiimepoB misi nuarHoctuueckou [MHP. Crynenuartas IILP (anrm.
touchdown PCR), ITLP mmuaablx (parmentoB (anri. Long-range PCR), TILIP B
peanbom Bpemenu (ITL[P-PB, aunri. Real-Time PCR, RT-PCR). Meroa
konmyectBeHHOU [II[IP u ero mpuMeHeHwe B aUAarHOCTUKE. PIyopeCliEHTHBIE
METKH JJ1s1 TeHoTUIupoBanus ¢ momotbio [THP. I'mbpunmzanus JIHK. 3onmbr ams
ruopuanzanun JJHK. Ananus cateummtHbIX nocienaoatensHocTet JIHK.

Tema 6. OT reHeTHYECKOI0 aHAJIN3a K T€HOMHOM MeJAUIIMHE: TeXHOJIOTMH
MOJTHOT€HOMHOT'0 CKPUHUHTA acCOUMAIUiA ¢ maToJiorueii (2 yac.)

bazoBblie IPUHIUITBI TTIOJTHOTEHOMHOT'O CEKBEHUPOBaHUA. IOMyiabccuoHHas [T11P.
Coznanue OubmuoTek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
UJEeHTU(PUKAITUN MYJIbTH()AKTOPHBIX 3a00J1eBaHMH. [Tonyuenue
MOCJICIOBATEILHOCTEN TPAHCKPUIITOMOB. AHHOTHPOBAHUE MOCJIEA0BATEIbHOCTEN
B 0a3zax JaHHbIX. TEXHOJOTrMHM TOJHOTEHOMHOIO CKPUHHUHTA acColMaluil ¢
narojorueii. buonHpopmaTrka: BOZHHMKHOBEHHE, 1I€NH, 3aJa4d, METOAbl. basbl
JIAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTyp. ba3sl JaHHBIX OEJIKOBBIX
MOCJIEAOBATEIBHOCTEW. ba3bl [TaHHBIX MMOCJIEA0BATEIBHOCTENM HYKJICHHOBBIX
KUCIIOT. banku nmaHHpIXx MeTabonuueckux myTed. baswl, conmepikaime pe3yiabTaThl
I00AMbHBIX  JKCIEPUMEHTOB MO  a”Hanu3dy  Jkcnpeccuu.  OCHOBHbIC
oubmmorpaduueckue 6a3pl gaHHbiX. NCBI, ENTREZ u BLAST — na3nauenue,
MHCTPYMEHTHI, 3a7auyu BeIpaBHMBAaHME [BYX MOCJIEA0BATEIBHOCTENW, TOYCUHBIC
Matpuilel. O3HakomieHue ¢ 6azamu gaHHBIX NCBI. TTonstue dopmaros: FASTA
u GenBank. BeipaBHrBaHNE HYKJICOTHIHBIX MOCICIOBATEIBHOCTEH. ba3bl TaHHBIX

SNPs acconenpoBaHHBIX C TATOJOTUSIMH.

|. CTPYKTYPA U COAEPKAHUE MPAKTHUYECKOM YACTHU KYPCA

3ansarue 1. Opranm3anus W NPUHUOMOBI PadoTBl B MOJIEKYJISPHO-

OHoJIornYecKHe JJa00paToOpuH 1J1si GMOMETUIIMHCKUX uccaenoBanmii (2 yac.)



Ilian 3aHATHA:

1. JlaboparopHas nocyaa U NpUHLHMIIBI paOOTHI C HEW.

2. O6opynoBaHue

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

4. IlpakTMueckue  HaBbIKM  pabOTBI C  BecaMM  AHAJUTHUYECKUMH,

MCXaHUYCCKUMU U JJICKTPOHHBIMH.

3ansaTue 2. IIpuroroBiieHHe pacTBOPOB /Jisi BbIACJCHHS W AHAJIU3A
HYKJIEHHOBBIX KUCJIOT ( 2 yac.)

Ili1an 3aHsaTHA:

1. CnocoObl BbIpaKE€HUS KOHIIEHTPALUK PAaCTBOPOB.

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

3. IloTreHumomerpwus. YcrpoiicTBO IMOTEHIMOMETPA 51 pH-mertpa.
OyHKIIMOHUPOBAHUE CTEKIISIHHOIO 1 KOMOMHUPOBAHHOTO 3JIEKTPO/IOB.

4. Tlorenmuomerpuyeckoe TUTpoBaHue. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IlpuHOMNBI MAHMIYJAUUM ¢ OMOMATEPHAIOM, BblJCJCHHE H
aHAJIN3 HYKJIEHHOBBIX KUCJI0T ( 2 yac.)

Ilian 3ansaTus:

1. IlpuHUMOBI MaHUTYJSIUU C OOpa3laMy TKaHEH, KIeTOK U J1abopaTOPHBIMU
YKUBOTHBIMH

2. IlpaBwia paGoThl B MOJICKYJISIPHO-OUOJIOTUUECKO JTabOpaTOpUH.

3. Knaccuduxkanuys momernieHui Mo cTerneHu YUCTOTHI.

4. JlamMuHaApHBIN NOTOK.

5. Pabora ¢ kynberypamu kieTok. PadoTa ¢ 1abopaTopHbIMHU )KUBOTHBIMHU.



3anstue 4. Metoas! Boiiesenus JJHK u PHK u3 pa3anuHbIX HCTOYHUKOB (
2 4ac.)

Il1an 3auaTUA:

1. I'omorenusanus Tkaned. JKuJaKOCTHBIE METOIBI.

2. Tepaocdazubie MeTObI. XaOTPOITHBIC areHTHI.

3. ®enon-xnopohopmenHas sKcTpakius. Pazaenenue o6pas3ios Ha ¢a3bl.

4. TlepeocaxeHre HYKJIEHHOBBIX KHCJIOT C TOMOIIbIO HW3OMPOINHIOBOTO U
STUJIOBOTO CIIHPTA.

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

3anstue 5. I'eab-3/1eKTpodope3 HYKIEHHOBBIX KUCIOT ( 2 yac.)

Ili1an 3aHsaTHA:

B Teopus pa3neneHus MOJIEKYJI B JIEKTPUYECKOM IOJIE.

B Arapo3sblil 1 IOJMAKPUIAMUIHBIN TEIb.

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

B Amnanus pesynbraTtoB anekrpodopesa PHK u JIHK. Onpennenenus kauercBa

BBUICOCHHUS HYKJIEMHOBBIX KMCJIOT C MOMOUIBIO AeKTpodopesa.

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

Ilian 3ansaTus:

1. Onruueckas miotHocTh pactBopoB JJHK u PHK.

2. 3akoH byrepa—JlamGepra—bepa. Pacuér KOHUEHTpallMK KOHIEHTPALIUU
HYKJIEUHOBBIX KHCIIOT.

3. YcrporictBo criektpodoToMeTpa, GOTOKOJIOPUMETPA U CIIEKTPOMETPA.

3ansatue 7. Boigeaenne JIHK u3 o0pa3unoB TkaHel manueHToB (2 yac.)

Ilnan 3apaTud:



1. Meroas Beiaenenust JJHK u3 pa3nuuHbiX HCTOUYHUKOB.
2. denon-xnopodopMHasi IKCTPAKIIHSL.

3. Brinzenenne xpomocomuoi JIHK mo metomy Sambrook and Russell, 2001

3ansitue 8. Ananu3 kadectBa BbiaejeHHoii [IHK B arapo3snom reje u ¢
noMombIo cnekrpodoromerpun (2 yac.)
Ili1an 3ansaTHA:
1. Teopernueckue ocHOBBI aHaiIM3a KadecTBa BoieiaeHHoOW [JHK B arapo3znom
reie
2. 3aBucuMocTh 3¢ dexTuBHOCTH pazpenenus (PparmentoB JHK ot
KOJINYECTBA arapo3bl B reje
3. Oxpacka JIHK B arapo3HbIx rensx.
. bydep nnsa HaneceHust 00pas3IOB Ha Trelb
. Tunsl anexTpodope3Hbibix 0ypepon

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

8

. OnrTuyeckas IJIOTHOCTh

3ansaTue 9. /[u3aiin ren-cnenuduueckux npaiiMmepos (2 yac.)
Ilnan 3ansTHA:

1. Omnpenenenue npaiiMmepa

2. Pacuer TemmnepaTypsl oT:KUTa npaimepa

3. IIposepka npaiimepa in Silico

3ansitue 10. I[P ammindukanmus ¢pparMenTa rena uarepeca (2 gac.)
Ili1an 3ansaTHA:

1. Teopus nonumepazHOW LIEMTHOW peakuu

2. Ilon6op ycnosuii I[P

3. Tunsi [P ammnudukaropos

4. Dnextpodope3 npoaykroB I[P B arapo3nom rene



5. Ananu3 pesynbraTos [P

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

Il1an 3aHaATHA:

1. HaGopsl s Beigenenus JJHK u3 arapo3Horo wid MoJUaKpUIAMHUIHOTO

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 4ac.)

Il1aH 3aHATHA:

1.

2.

Kit

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

Ounctka npoaykroB IILP ¢ momompio Big Dye XTerminator Purification

AHan3 pe3ynbTaTOB PEAKIIMU CEKBEHUPOBAaHMUS

3ansaTue 13. AHAIHM3 HYKJICOTHAHBIX MOCJEI0BATEJbHOCTEN € MOMOUIbIO

nakera nporpamm Vector NTI u 6a3 nannsix NCBI (2 gac.)

Il1aH 3aHATHA:

1.

2.

3.

4.

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

[Touck monumopHu3MOB B TOCIIEIOBATEIHLHOCTIX HHTEpECA

3ansitue 14. Padora ¢ KyJbTypaMu KJIETOK MiIeKonmuTamux (2 yac.)

Il1an 3augaTHA:

1.

MeTtoabl KyJIbTUBUPOBAHUS KIIETOK U TKAHEH.



2. KynbpTypsl mepBuYHbBIC U BTOPUYHBIE, TTOCTOSTHHBIC KIIETOYHBIC JTMHUU.

3. ba3oBwpie muTaTEeNbHBIE CpeNbl W TEPBbIC KJICTOUYHBIC JHHUHM YEIOBEKA H
MJIEKOIMUTAIOINX, KyapTypa Hel a.

4. CpIBOPOTOYHOE ¥  OECCHIBOPOTOYHOE  KYJbTUBHUPOBAHHE, KAYECTBO
CBIBOPOTOK, TECTUPOBAHNE Ha SHJOTOKCHUHBI, POCTOBBIC (haKTOPHI.

5. IlpuHnmmer  ycTpodicTBa W OOOpYyIOBaHUS  TMOMEIICHUH IS
KyJIbTUBUPOBAHUS KIETOK, OOKCHI, OakTepuniuanbie jgammbl, HEPA-dunsTpanus,
JaMuHapHBIE MKapbel (CKaMbH), KIACChl JIAMHHAPHBIX IKa(oOB, TOPEIKH,
YCTAaHOBKHA JIJI1  TOATOTOBKM  BOJBI  BBICOKOTO  KayeCTBA, CYXO0XapOBbBIC
CTEpWIN3AIMOHHbBIE TKa(bI, aBTOKJIaBbI, MHKYOATOPHI KJIETOK, HHBEPTHPOBAHHEIC

MUKPOCKOIIEI.

3ansitue 15. MosekyJisipHoe KJIOHMpPoBaHUe H pekoMOmHanTHbIe JITHK (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. OCOOEHHOCTH TEIIOBOTO MIOKA M AJNEKTPOIIOPAIIHH

3ansitue 16. Tpanchekust KjieTok MiekonuTawmux (2 yac.)
Ilnan 3ausaTHA:

1. TlonsiTre TpaHcheKIUn.

2. Tunsl TpaHChENUPYIOMINX PEaracHTOB

3. Hcrnonp3oBaHue TUIIOCOM U DJICKTPOIIOPAITHN

4. PexomOWHANWS ¥ BUPYCHBIE CHCTEMBI TPaHCHEKITHH



3ansarne 17, Cenexkuusas B KyJbType  KJIETOK H  0TOOp
TpaHc(pOPpMHPOBAHHBIX KJIOHOB (2 4ac.)
ILinan 3anATHA:
CenekTHBHBIE MAPKEPHI KJIETOK MIEKOMUTAIOIIUX
CocraB cpen s cenexuun
. IlpaBuna KyJIbTUBUPOBAHUS U PacUeT KOHIIEHTPALIMM aHTUOMOTUKOB

1

2

3

4. OT160p KJIOHOB 110 MOP(OJIIOTHIESCKUM TPHUIITHAKAM

5. Unentudukanus TpaHcGhOpMUPOBAHHBIX KIOHOB ¢ nmoMolbio TTIHP
6

O160p GFP — no0KUTENbHBIX KIIOHOB

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

Ilinan 3anATHA:

1. OCHOBHBIE TIOHSTHS, YCTPOMCTBO W NPUHLUUI PabOTHl MPOTOYHOIO
nuToIyopumMeTpa,

2. BO3MOYKHOCTM IPHUMEHEHHUS METOAA MPOTOYHON LIUTOMETPUM I aHAINA3A
KJIETOYHBIX MMOMYJIALMMA

3. IIpurorosnenue KJIETOYHBIX CYCIICH3UU IS IIPOTOYHOMN
UTOGIIyOPOMETPUU

4. Pabora Ha mporounom twmTodayopumerpe BD ACCURI: kamubposka
npubopa, cOOp U MEPBUYHBIN aHATU3 TAHHBIX.

5. JleTalbHBIA ~ aHamU3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAHUEM
nporpammHoro  obecmneuenuss  WIinMDI  2.9:  moctpoenne  omHO- H
JBYXIApaMETPUUECKUX TUCTOrpamMM, AudQepeHunanus OAUHOYHBIX KIETOK U
KJIETOUYHBIX AarperatoB, CO3/IaHUE€ PErHOHOB, TE€UTUPOBAHHME, CTATHCTHYECKAas
00paboTKa JTaHHBIX.

6. MHTepnperanys MOJyYEHHBIX PE3YyJbTAaTOB: aHAIU3 PaCIpPEACIICHHUs KIETOK
o pa3MepHO-MOP(OJIOrHYeCKUM MapaMeTpaM (Ha OCHOBE aHalW3a MapaMeTpoB
cBeTOpaccestHusl) ¥ 1Mo (a3am KIETOYHOrO 1HWKJIa (HA OCHOBE aHalMu3a

bayopecieHIuy noAuaa POTTHINS).



I11. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTbHI OBYUAIOIIUXCSI

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

e [IaH-TpaQUK BBINOJIHEHUS CAMOCTOSITENBHON pabOThl MO JUCLUUIUIMHE, B
TOM 4YHCII€ TPUMEPHBIE HOPMbI BPEMEHH HA BBINOJHEHHE IO KaXAOMY
3aJJaHUIO;

® XapaKTepUCTHKA 3aJaHUil 11 CaMOCTOATENbHOW pabOThl CTYIEHTOB U
METOJUYECKIE PEKOMEHIALINHU IO UX BBIIIOJIHEHUIO;

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

¢ KpPUTCPHUH OLCHKH BBIIIOJIHCHHA CaMOCTOSITEIIbHOMN pa6OTBI.



KOHTPOJIb JOCTUXEHUSA LEJIEM KYPCA

Kon u popmyauposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIINN

KOMIeTeHIIHU
Ne KouTponupyemslie Kopmp! u 3Tans! popMUpOBaHUS KOMIICTESHITHHA O1eHOYHBIE CPEICTBA
n/m Pa3IeIbl/TeMBI _
JCIHTUTHE Texymuii [IpomexxyTou
KOHTPOJIb Has
aTrecTauusi/>
K3aMeH
1 Tema 1. IIpunHnunst 3HaeT YO-1 Bompocst
MOJIEKYJISIPHOTO CobGecenoBanue 9K3aMeHa
KJIOHHPOBAHUSI. 4 cemectp -1-
[Monumepasnast nemnHas 38
peaxis YmMmeer I1P-1
Tema II. IIpuHnuns Tect I1P-1
MOJIEKYJIIPHOTO
KOHCTPYHUPOBAaHUS U Tecr
KJIIOHUPOBAHUS c Bnanmeer YO-3 YO-
[IPUMEHEHHEM Hoxnaz, 2
MUKPOOPraHnu3mMoB 158 OHK-l COO6H.[€HI/I6 KOHJIOKBI/IyM
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
[lepcriekTHBBI TeHHOM X
Tepanuu >
oubnuorpaduaec
Tema IV. Pazpabotka rpad
KHX pecypcos,
u co3JlaHne
MeJTUKO-
TEHETHYECKUX N
. OHoIOTHYeCKOit
KOHCTPYKIIHit
TEPMHHOJIOT Y,
610 apMaIieBTUIECKOT
HHPOPMALMOHHO-
O HasHACHHA KOMMYHHUKAIIMOHH
Tema V.  Anamms Y o
BIX TEXHOJIOTHH W
TeHETHYECKH
Y4ETOM OCHOBHBIX
00yCIIOBIICHHBIX "
. TpeboBaHMit
MIaTOJIOTHH,
HHPOPMAMOHHO
MOHOTEHHBIX u|.
it Oe3omacHOCTH
MYJIbTH(QAKTOPHBIX
3a0oneBaHUN
Tema VL Ot
TeHETHYECKOTO
aHaJu3a K TIEHOMHOH
MeJIUIINHE:
TEXHOJIOTUH
TIOJTHOTEHOMHOT'O
CKpPHMHHHTa
acconuanuit c
aToNOrvei
2 | Tema IV. Pa3pabotrka | rOTOBHOCTB K 3HaeT YO-1 Bonpocst
u CO3JJaHWE | MIPUMEHEHHIO CobecenoBanue 9K3aMeHa
TeHETHYECKUX MEIUINHCKHX 4 cemectp -1-
KOHCTPYKIIHit W3/IeIINH, 38
OonodapMareBTHIECKOT | MPEeTyCMOTPEHHBI Ymeer I1P-1
0 Ha3HAa4YCHUS X TIOpAAKaMH Tect
I1p-1
Tema V.  Amnanu3 | oxa3aHHA
TE€HETUYECKH MEIUIIMHCKOM Tect




00YyCIIOBICHHBIX nomormu  (OIIK- Bnaneer VO-3 YO-
[aTOJIOT M, 11). JToxkian, 2
MOHOTE€HHBIX u cooOmienne KOMI0KBHyM
MYJTBTH()AKTOPHBIX
3a0oeBaHn
Tewma III. Co3nanue u I1K-22 3Haer YO-1 Bompocst
HCTIONB30BaHUE TOTOBHOCTB K CobecenoBanne 9K3aMeHa
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 )
JKHBOTHEIC. OXpaHy 3I0pOBBs Tect
IlepcriekTuBBI TeHHOU TpaXkJIaH Brnaneer I1P-1 VO-
Tepanuu Tect 2
Tema IV. PazpaboTka u ITP-11 Ketic- KOJLTOKBHYM
CO3/IaHKe 3amaqya
TCHETHYCCKUX
KOHCTPYKLHUH
O6nodapMareBTUIecKOT
0 Ha3HAYCHUS
TOTOBHOCTb K 3Haet YO-1 Bomnpocsr
OKa3aHHIO CobecenoBanne 9K3aMeHa
MEIULTTHCKON 4 cemectp -1-
MIOMOLIN npu 38
BHE3aITHbBIX Ymeer I1P-1
OCTpPBIX Tect IP-1
3a00JICBaHUSIX,
COCTOSIHUSIX, Tect
obocTpeHnn Bunaseer VO-3 VO-
XPOHHYECKIX Joxmnan, 2
3a00JIeBaHMil, HE COOoOIIeHIE Kooksmym
COTIPOBOKIAFOIITN
Xcst yrpo30it
JKU3HHU TTal[UCHTA
1 He TpeOyromux
9KCTPEHHOU
MEJIMIIMHCKOM
nomon (ITK-10);
FOTOBHOCTD K 3Haer YO-1 Bomnpocsr
YYACTHIO B CobecenoBanue JK3aMeHa
OKa3aHUU CKOpOM 4 cemectp -1-
MEJULIMHCKOU 38
IOMOIIN IpH Vmeer I1P-1
COCTOSTHUSX, Tecr IP-1
TpeOyroImx
CPOYHOTO Tecr
MEOUIUHCKOT' O BnaneeT VO-3 YO-
BMEIIATEILCTBA Hoxnan, 2
(TIK-11); coobmenme Komnoksuym

npumepnvie 6uUdbl OYEHOUHBbIX Cpeocms. cobecedosanue no CUMYyayuoOHHbIM
3adavam, mecmupo8aHue NUCbMEHHOe UTU KOMNbIOMEPHOe, MUNogvle pacyemul,
UHOUBUOYAIbHBIE 3a0aHusl, pedhepam, 3cce u Op.



KoHTponbHBIE W METOAMYECKHME MAaTE€pHaibl, a TaKXKe KPUTEPUU U
MoKaszaTelid, HeoOXOJWMbIe IS OIEHKW 3HAHWW, YMEHHWH, HAaBBIKOB W
XapaKTEepU3YIOIIUe ATarbl (HOPMUPOBAHUS KOMIIETCHIIMH B MPOIIECCE OCBOCHUS

o0Opa3oBaTensLHOM MPOTrpaMMBbl TIpeacTaBiIeHb B [Ipunoxenun 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. Kiuaudeckas reHeTwka. ['eHOMHKa W TIPOTEOMHKA HACJIEICTBEHHON
MaTOJIOTUH [DJIEKTPOHHBIN pecypce] : yuebHoe nocobue / MyrtoBun I'.P. - 3-e uzn.,
nepepao. U JI01I. - M. : I'DOTAP-Menua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970411520.html

JlonoiHUTEIbHAS JIUTEepaTypa

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

[DnexkTpoHHBIN pecypc] : yueOHoe mocobue / AntoHoB B.D., Uepnbimm A.M.,

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

Ilepedyensb pecypcoB HHGOPMANMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CceTH

«AHTepHeT»

1. HHCTpy™meHT TUTST TIPOBEPKHU paiMepoB in silico

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

2. baza JaHHBIX pIRIb: | IIOUCKa OJHOHYKJICOTUAHBIX 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.  MHucrpyment ans mnepeBoma mnocienoBatenbHoctd JIHK B pesepc-
KOMILIEMEHTAPHYIO

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

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

usydenus ononndopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit HarmonaneHoro LlenTpa

ounorexnonornueckoit madopmanuu NCBI, 6a3a nanubpix I'eHHBIN OaHK.

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

Search Tool, onmaiiH-iporpaMma Jijisi BEIpaBHUBAHHS MTOCIIC0BACIIbHOCTEH
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

IUTUPOBaHUST SCOPUS

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

oubnrorpaduueckas 0a3a maHHbIX U MHIAEKC utupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckos3prunbiii HHGOPMAITMOHHBIN CAlT U GOPyM

110 MOJICKYJISIPHOM OUOJI0TUH

Ilepeyenb nHPOPMALMOHHBIX TEXHOJIOTHH

U MPOrPaMMHOI0 o0ecredeHnst

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

science/cloning/vector-nti-software.html

2. Tlpu ocymecTBieHHH 00pa30BATEIBHOTO MPOIECCa CTYJAEHTHI UCIIOIB3YIOT
nporpammuoe obecreuenne: Microsoft Office (Excel, PowerPoint, Word u ap.),
AIEKTPOHHBIE pecypcehl canta [IBOY, Bximouas ObC [IBOY.

3. bubnuorpaduueckas 0a3a MaHHBIX W WHACKC IUTUPOBAHUS SCOPUS,

oubnunorpaduueckas 0a3a maHHBIX W uHAEKC mutupoBanus 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

MOMCKOBAsl CUCTeMa, T'eHHbIM OaHk U makeT oHyadH-miporpamm NCBI, nayunas
anekTpoHHas Oubmuoreka eLIBRARY, »snekTpoHHO-OMOMMOTEUHAss cucTteMa
“Znanium”, snekTpoHHas OuoOimoTeuHas cucrema IPRbooks, mHpOpMalrmoHHas
cuctema "EJJMHOE OKHO" noctynma k oOpa3oBaTelbHBIM pecypcaM JOCTYIT K
AIIEKTPOHHOMY 3aKa3y KHUT B Oubnunoreke JJBOY.

4. Tlporpammuoe o6Gecrnieuenue Vector NTI qis ananuza miasmMua U ApYrux
TeHETUYECKUX BEKTOPOB.

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

Search Tool, MIPOrPaMMHOE oOecrieucHHe TUTSI BbIPAaBHUBAHUS
MOCIIEI0BACTFHOCTEH OMOIOTHUECKUX MaKPOMOJICKY

6. MEGA — mnporpamMmHblii MakeT i (PUIOTEHETHYECKOTO aHaiu3a u
BBIPaBHUBAHUS MTOCIIEOBATETHOCTENH OMOMOJIEKYT

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

aHaJIn3a KOPOTKHUX HYKICOTUIHBIX HOCHCﬂOB&TGHLHOCTGﬁ )51 Hp&ﬁMpOB

MNEPEYEHb UHO®OPMAIIMOHHBIX TEXHOJIOT'UH U
INPOI'PAMMHOI'O OBECIIEYEHUA

MecTo pacnoJiozkeHUs IlepeyeHsb NporpaMMHOr0 odecreveHus
KOMIIBIOTEPHOI TeXHUKH, HA
KOTOPOM YCTAHOBJIEHO
nporpaMmHoe odecneveHue,
KOJIM4ecTBO palo4yux MecT

Komnerorepnsiii knace 1kouibt Windows Seven Enterprice SP3x640mnepannonHas cuctema
6uomenuiuHbl aya. M723, 15 Microsoft Office Professional Plus 2010
pabounx mect oQUCHBIN MaKeT, BKIIOYAIOIINN IporpaMMHOe obectiedeHue i paboTsl C

Pa3MYHBIMK THIIAMU IOKYMEHTOB (TEKCTaMH, SJIEKTPOHHBIMH
Tabnuiamu, 6a3amMu JaHHBIX | 1. );

7Zip 9.20 - cBoGoaHBIH (HaMIOBBIH apXHUBATOP C BHICOKOM CTETIEHBIO
CXKaTHsl JaHHBIX;

ABBYY FineReader 11 - nporpaMma Jijisi ONTHYECKOTO PACHO3HABAHUS
CHMBOJIOB;

Adobe Acrobat XI Pro 11.0.00 — maket nporpamm Jjist CO3JaHuUS U
MPOCMOTpA JIEKTPOHHBIX IMyOHKauii B popmare PDF;

WinDjView 2.0.2 - mporpamMma ajist pacrio3HaBaHHs W IPOCMOTpa (haisios
¢ omHouMeHHbIM (opmarom DIV u DjVu.

METOANYECKUE YKA3ZAHMUS 110 OCBOEHUIO JUCIHHUIIIIMHBI
Kypc crpykrypupoBaH 1O XpOHOJIOTMYECKOMY, TEMAaTUYECKOMY U

CPaBHUTCIbHO-TUIIOJIOTMYCCKOMY IIPHUHIOUIIAM, YTO ITO3BOJIACT, C O)IHOfI CTOPOHBEI,



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

CUCTEMATHU3UPOBATh Y4YeOHBIH Marepuan, ¢ APYrod — MOMUYEPKHUBAECT CBS3h C
JIPYTUMU JUCIUIUTMHAMY TYMaHUTAPHOTO U CIIEIIUATBLHOTO ITUKJIA.

B nmpomecce wu3ydeHHs MarepHalioB Y4eOHOTO Kypca MpeaiararoTcs
cienyrontue GopMbl padbOT: YTEHUE JICKIIUN, TPAKTUYECKUE 3aHATHUS, KOHTPOJIbHEIC
paboThI.

Jlekyuonuvie 3aHAmMus OPUEHTHUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKIBIM pa3fen Kypca W MPU3BaHbI OPUEHTHUPOBATh CTYACHTOB B IMPEIJIaracMoM
MaTepuase, 3aJI0)KUTh HAyYHBIE U METOJOJIOTUYCCKUE OCHOBBI IS adbHEHUIIEH
CaMOCTOATENbHON pabOTHI CTY/IEHTOB.

Ilpaxmuueckue 3auamus aKICHTUPOBAHBI HA HanOoJiee MPUHIMITHAIBHBIX U
mpoOJIeMHBIX BoIpocax (Quiocohuu U TMPU3BAHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYCCKOMN TO3UITUH TI0 TAHHBIM TEMaM.

B paboTe co cTyaeHTaMu UCTIONB3YIOTCS pa3HOOOpa3HbIe Cpe/icTBa, (POPMBI U
MeTOo/1bl 00y4eHHs (MHPOPMalMOHHO-PAa3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco60 3HaunMoi 11t TpodheCCUOHAIBHONW MOATOTOBKHM CTYACHTOB SIBISIETCA
camocmosamenvHas paboma 1o Kypcy. B xome 3Toil paGoThl CTYJIEHTHI OTOUPAIOT
HEOOXOIUMBIA MaTepual M0 H3y4aeMOMY BOMPOCY W aAHAIM3UPYIOT €TOo.
CamocrosiTenpbHas paboTa ¢ JUTEPAaTypod BKIIOYAET B ce0s TaKhe MPUEMbl Kak
COCTABJICHHE IUJIaHA, TE3MCOB, KOHCIIEKTOB, AaHHOTHUPOBAaHWE HWCTOYHHUKOB,
Hancanue pedeparo. B paMkax yueOHOTO Kypca Moapa3yMeBaeTcsl COCTaBICHUE
TEMaTUYECKUX JOKJIaJI0B, KOTOPhIE MPOBEPSAETCS MperojaBaTeneM, o00CykIaercs
CO CTYICHTaMH M YYUTBIBACTCS TIPU UTOTOBOM KOHTPOJIE 3HAHUH TT0 KypCy.

CTyneHTOB HEOOXOIMMO ITO3HAKOMHTH C OCHOBHBIMH HMCTOYHUKAMH, O€3
KOTOPBIX HEBO3MOKHO TOJHOIICHHOE MTOHUMaHue MpodyieMaTnku Kypea. [loatomy
TH HWCTOYHMKU PEKOMCHIOBAHBI CTYJICHTAM I JIOMAIIHETO W3y4YeHUS W
BKJIFOUYCHBI B IPOTPaAMMYy.

OcBoeHune Kypca  JIOJDKHO  CIOCOOCTBOBAaThH  PA3BUTUIO  HABBIKOB
00OCHOBaHHBIX M CaMOCTOSITCIIBHBIX OIEHOK (haKTOB M KoHIeniuii. [ToaTomy BO

BceX (popMax KOHTpOJISI 3HAHHH, OCOOCHHO IIPH c/Iade 3a4yeTa, BHUMAHHUE JOJKHO



ObITh OOpameHo Ha moHUMaHue ¢uaocockoil mpobreMaTuku, Ha YMEHUE

KPUTUYICCKU NCIIOJIb30BaTh €€ PE3YyJIbTAThI U BHIBOABI.

VI. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

Jns  mpoBeneHHs MpakTUYeCKuX padoT, a Takke /I OpraHu3aluu
CaMOCTOSITENIbHOM paboOThl CTyJAEHTaM JOCTYIIHO ClIeAymollee JIabopaTopHoOe
o0opyJoBaHME W  CHEUUAIM3UPOBAHHBIE  KAaOWMHEThI,  COOTBETCTBYIOLIUE
JEUCTBYIOLIUM CAaHUTAPHBIM U MPOTHUBOMOXAPHBIM HOPMaM, a TaKKe TpeOOBaHUSAM
TEXHUKH O€30IIaCHOCTU MPU NMPOBENECHUU YUEOHBIX M HAyYHO-TIPOU3BOACTBEHHBIX

pabor:

HaumenoBaHnue IlepeyeHb OCHOBHOTO 000PY10BAHMS
000py/10BAHHBIX
noMeleHu u
NoMelIeHH I 1o
CaMOCTOSITEJIbHOM
padboThI

KomnbrorepHslii kinacc DkpaH ¢ 3nekTpornpuBo oM 236*147 cm Trim Screen Line;
[Ix0a61 OMOMETUITUHEI [IpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabouunx EW330U Mitsubishi; [Togcuctema cneruann3npoBaHHbIX

MeCT kperienunit ooopynoanuss CORSA-2007 Tuarex; I[Toncucrema
BUJICOKOMMYTAIMK: MaTpuuHbIil kommyTtatop DVI DXP 44 DVI
Pro Extron; yanuaurens DVI no Butoii mape DVI 201 Tx/Rx
Extron; [logcucrema ayImoOKOMMYTaluu ¥ 3BYKOYCUJICHUS;
aKycTudeckas cucrema Jijist notojaounoro Montaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
pacmupenue it Koutposuiepa ynpasienus [PL T CR48;
6ecnipoBoaubie JIBC miia oOydaromuxcst o0ecreueHbl CHCTEMON Ha
6a3e Touek pocryna 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

690922, IIpumopckuii MynbTuMeauitHas ayIUTOPUSL:

Kpaid, r.BraamBocToK, Mono6:10k Lenovo C360G-i34164G500UDK; Dkpan

octpoB Pycckuii, npoekimonusiii Projecta Elpro Electrol, 300x173 cwm;
noiyoctpoB CamnepHslid, MynerTumeauiinsiii mpoexktop, Mitsubishi FD630U, 4000 ANSI
nocenok Asike, 10, Lumen, 1920x1080; Bpesnoii naTepdeiic ¢ cucremont
MynbTumMeauitHas aBTOMaTHYeCKOro BTaruBanusa kadeiae TLS TAM 201 Stan;
aAyIUTOPHUS JHoxyment-kamepa Avervision CP355AF; Mukpodonnas

neTnuuHas paaunocucrema Y BU nuamazona Sennheiser EW 122 G3
B COCTaBe OECIPOBOTHOTO MUKpodoHa u mpuemunka; Kogex




BuacokoHdpepenrcassu LifeSizeExpress 220- Codeconly- Non-
AES; CereBas Bunecokamepa Multipix MP-HD718; IIse JKK-
nanenu 47", Full HD, LG M4716CCBA; IToacucrema
ayTMOKOMMYTAIIMH U 3BYKOYCHIICHUS; IIEHTPATN30BAaHHOE
Oecniepe0oitHOe 0OecTieYeHUE DIICKTPOITUTAHUEM

YuranbHble 3a51bl
Hay4unoli 6ubimnoreku
JAB®Y ¢ OTKpBITBIM
JOCTYIOM K (poHTY
(xopmyc A - yposeHb 10)

Mono6si0xk HP ProOme 400 All-in-One 19,5 (1600x900), Core 13-
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 lHTepHET
500 M6wut/cex. Paboune mecta ams J0/ei ¢ orpaHUYeHHBIMU
BO3MO)KHOCTSIMH 3[JOPOBBSI OCHAIEHBI TUCIIIESIMU U IPUHTEPAMH
Bpaiins; 060pyaoBaHbl: HOPTATUBHBIMU YCTPOMCTBAMU ISl YTCHUS
TUIOCKOIIEYaTHBIX TEKCTOB, CKAHUPYIOIIUMH U YU TAIOMINMH
MaIlllMHAMH BUICOYBEIICUNTENIEM C BO3MOKHOCTBIO PEryJIsLUuU
[[BETOBBIX CIIEKTPOB; YBEIUUNBAIOIINMH >JICKTPOHHBIMH JIyTIAMH U
yIBTPa3BYKOBBIMH MapKUPOBIIMKAMU

B nensax obecrnieueHus: crieuaibHbIX YCIOBUNA 00yUYEHUSI MHBAIUAOB U JIUIL C

OT'PaHUYCHHBIMU BO3MOKHOCTAMH 3I0POBLiA B I[BCDV BCC 3JaHUA 060py,Z[OBaHI)I

naHjaycamu, JudTamu,

IIOOAbCMHHUKAMH, CIICOUAJIU3UPOBAHHBIMU  MCCTAaMHU,

OCHAllICHHBIMH TyaJICTHBIMHU KOMHaTaMH, TaOIMYKaMH I/IH(l)OpMa]_II/IOHHO-
HaBI/IFaHI/IOHHOﬁ IMOAACPIKKH.




MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
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-rpad UK BBHITIOJHEHUS] CAMOCTOSATEILHON paOOTHI 110 TUCIIUIUIHHE:

Ne Jarta/cpoknu Bun camocTosiTenbHOIM Tpumeprie
R paGoTHI HOpPMBI BpeMeHH Ha | DopMa KOHTPOJIs
BBINOJIHEHHE
6 ceMecTp
1-10 vepens PaboTta ¢ KoHCTIEKTOM, 12 Pedepat unu
U3y4eHHE JINTEPATYPHI 1O TIpe3eHTalHs,
JVCIUIUIAHE, TIOATOTOBKA K KOHTpPOJILHOE
1 NPaKTHIECKOMY 3aHSATHIO, TECTUPOBaHHE
HOATOTOBKA K KOHTPOJIBLHOMY
TECTUPOBAHMIO, HAIIMCAHUE
JIOKJIAJIOB, PELICHUE TECTOB
11-18 wepens Pabora ¢ koHCTIEKTOM, 6 Pedepar,
U3y4eHHE JINTEPATYPHI 1O KOHTpPOJILHOE
JVCIUIUIAHE, TIOATOTOBKA K TECTHPOBAHNE
2 MPAKTUYECKOMY 3aHATHIO,
HOATOTOBKA K KOHTPOJIBLHOMY
TECTUPOBAHHMIO , TOATOTOBKA
JIOKJIAJIOB, PELICHUE TECTOB
3 ITonroroBka K 3K3aMeHy 36 DK3aMeH

CamocrosiTenbHas padoTa CTYJEHTOB COCTOUT U3 MOJATOTOBKH K MPAKTUYECKUM
3aHATHUAM, paOOTHI HaJl PEKOMEHIOBAHHOMN JTUTEPATypOi, HATMCAHUS TOKJIA0B 10
TEME CEMUHAPCKOI'0 3aHATHUSA, IOATOTOBKH IIPE3CHTALIUM.

[IpenogaBarens npemaraer KaxIOMy CTYACHTY HWHIMBHAYaJbHBIE W
nudepeHpoBaHHble 3a7aHud. HekoTopble M3 HUX MOTYT OCYILIECTBIISATHCSA B
rpynmne (Hampumep, MOArOTOBKA JIOKJIaJa U MPE3eHTAUU MO OJHOW TeMe MOTYT
JienaTh HECKOJIbKO CTYJIEHTOB C pa3/IeJIeHUEM CBOMX OOSI3aHHOCTEH — OJIMH
TOTOBUT HAYYHO-TEOPETUYECKYIO YaCTh, @ BTOPOU MPOBOJUT aHAJIU3 IPAKTHUKH ).

CamocrosiTenbHasi paboTa MOMXET OCYUIECTBISATHCA WHAMBUIAYAIBHO WA
rpynnamMu CTYA€HTOB B 3aBHCHUMOCTH OT LI€JIM, 00beMa, KOHKPETHOH TEMAaTHUKH
CaMOCTOSITENIbHOM pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTposib  pe3ynbTaToB CcaMOCTOSITENIbBHOM pPaOOThl  CTYIEHTOB  JOJIKEH
OCYILIECTBISITHCS B Ipeleiax BPEMEHH, OTBEICHHOIO Ha 00s3aTelbHble y4eOHbIe
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padOTy CTYAEHTOB MO TUCLUILIMHE,
MO>KET MPOXOAUTH B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (hopMme.

3aganus IS CAaMOCTOSITEIbHOIO BbINIOJTHEHHS
1. Hamucanue pedepara mo Tteme, MNPEJIOKEHHOW TNpernojaBaTeseM WU

CaMOCTOATCIIBHO BbI6paHHOﬁ CTYACHTOM H COTJIACOBAHHOM C IpCrmoaaBaTCiICM.




2. TloaroTroBka mTpe3eHTAlMd C UCIMOJB30BAHUEM MYJIbTUMEIUWHOTO

o0opyaOBaHUSI.
MeToanyeckue YKa3aHUIO K BBINOJHEHHUIO pedeparTa
eau u 3axaun pedepara

Pedepar (ot nar. refero — nmoknaapiBaro, cooOlar0) MpeACTaBiIsIeT COOOM
KpaTKOE M3JI0KEHUE MPOOIEMBbl MPAKTUYECKOTO MM TEOPETUIECKOTO XapaKTepa C
(bopMyIUpPOBKOI OMpPEIEICHHBIX BBIBOAOB IO paccMaTrpuBaemoii Teme. 30pannas
CTYACHTOM TIpo0OJieMa H3ydaeTcss W aHATU3UPYeTCs Ha OCHOBE OJHOTO WJIH
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 CTYJICHTOB HABBHIKOB IIOMCKAa AaKTyaJlbHBIX MPOOJieM
COBPEMEHHOI0 3aKOHO/IaTEIILCTBA;

® Dpa3BUTHC HABBIKOB KPATKOTO H3JIOKEHUS MaTepuaja C BBIICICHUEM JIUIIh
CaMBbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYyTH MTPOOIEMBI;

® pa3BUTHE HABBIKOB aHAIN3a W3YYCHHOTO0 MaTepuayia u (GopMylIUpOBaHUS
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAaHHOMY BOIPOCY B MHChbMEHHOW (opme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.

3aoauamu HanucaHus pedepara SBISTFOTCS

- Hay4YHWTh CTyJCHTAa MaKCHMaJbHO BEPHO TepenaTb MHEHHS aBTOPOB, Ha
OCHOBE pabOoT KOTOPBIX CTYACHT MHUIIET CBOU pedepart;

- Hay4HTh CTYJI€HTA IPAMOTHO M3JIaraTh CBOIO MO3UIIUIO TI0 AaHAIM3UPYEMOM B
pedeparte npobieme;

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

- TIOMOYb CTYACHTY OIPEACIUTHCS C UHTEPECYIOLIEN €r0 TEMOU, NaJIbHENIIEe
pPacKpBITHE KOTOPOH BO3MOKHO OCYIIECTBUTH MPH HAMMKUCAHUM KYpPCOBOW pabOTHI
WIH JUTUIOMA,

- YACHUTDH IJIA ce0s M M3JI0KHUTH IMPUYIHUHEBEI CBOCTO COITIACHA (HGCOFHaCI/IH) C



MHEHHUEM TOT'O WJIM MHOTO aBTOpa MO JaHHOM mpolieme.

OcHoBHBIE TPeOOBaHUA K COEP:KaHUIO pedepaTa

CTyaeHT AOKEH MCIOJIb30BaTh TOJNBKO T€ Marepuaibl (HAy4YHBIE CTaTbH,
MoHorpaduu, mocodus), KOTOpbIe UMEIOT MPSMOE OTHOIIEHHWE K M30paHHOW UM
Teme. He JomyckarTCs OTCTpaHEHHBIE pPACCYXACHUS, HE CBS3aHHBIE C
aHanuzupyemon npoodnemoit. Cogepxanue pedepara JOMHKHO OBITh KOHKPETHBIM,
MCCJIEIOBATHCS TOJDKHA TOJIBKO OJHA MpodiieMa (I0MmycKaeTcss HECKOIbKO, TOIBKO
€CIM OHM B3auMOCBs3aHbl). CTyIEHTYy HEOOXOAMMO CTPOro MPHUAECPKUBATHCA
JIOTUKY W3JIOKEHUsI (HauaTh C ONpEACJICHUS W aHajdu3a IMOHATHH, MEPEeuTH K
MOCTAaHOBKE MPOOJIEMBbI, NpPOAHATU3UPOBATh IMYTH €€ PEIIeHUs W ClAelaTh
COOTBETCTBYIOIIME BBIBOJIBI). Pedepar m0KeH 3aKaHUMBATHCA BBIBEJICHHEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBenenus, r1ie CTYJIEHT (GOpMyIHUpYyeT MpodieMy, MOAJICKAIIYI0 aHATU3Y U
U CCJIEI0BAHMIO;

3.OCHOBHOI'O TEKCTa, B KOTOPOM TOCIIEIOBATEIBHO PACKPHIBACTCS M30paHHAs
TeMa. B oTimune oT KypcoBoit paboThl, OCHOBHOM TEKCT pedepara mpenanoiaraet
pasnenenue Ha 2-3 maparpada 0e3 BoiaesieHus riaB. [Ipy HEOOXOIUMOCTH TEKCT
pedepaTa MOXKET JOTMOIHITHCS WUTFOCTPAIMSIMU, TabuiiaMu, rpadukaMu, HO UMHU
HE CIIEYET "Meperpyx arb" TEKCT;

4.3akitoueHusi, rAe CTYIAEHT (OPMYJIUpPYET BBIBOABI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Cnucka ucnoib30BaHHOM JTUTEPATYphl. B TaHHOM CIHCKE HA3BIBAIOTCA KAK T€
WMCTOYHHUKHU, HA KOTOPHIE CCHUIAETCS CTYJICHT MPHU MOATOTOBKE pedepaTa, Tak U
WHBIC, KOTOPBIC OBLIM U3YYEHBI UM TIPU TIOJITOTOBKE pedepara.

O6weM pedepata cocrapisieT 10-15 cTpaHul] MAIIMHOMUCHOTO TEKCTa, HO B
J000M Cllydae HE JOJDKEH TpeBbimath 15 crpanun. MatepBan — 1,5, pasmep

mpudra — 14, nonsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢cM.



CtpaHuIlbl TOJDKHBI OBITH TPOHYMEPOBaHBI. AO3aIlHBIN OTCTYN OT Hadajaa CTPOKU
paseH 1,25 cwm.
IMopsinok cnauyu pedpepara M ero oueHka

Pedeparer mumryTcs cTymeHTamMH B TEUEHHE CeMecTpa B CPOKH,
YCTaHaBJIMBAEMbIC TIPENOIABATEIEM O KOHKPETHON JUCHUILINHE, JTOKIIAIbIBACTCS
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxzaeHue. IledarHplii BapuaHT caaercs
IIPENOAABATEI0, BEAYIEMY JUCLUILIMHY.

ITo pe3ynapTaTaMm NpOBEPKHU CTYACHTY BBICTABIISIETCS ONPEIEIICHHOE KOJIUYECTBO
OaJIJIOB, KOTOPOE BXOJUT B 00III€e KOJIMYECTBO OAIIOB CTYI€HTA, HAOpaHHBIX UM B
TeyeHue cemectpa. Ilpm oueHke pedepara y4UUTHIBAIOTCS COOTBETCTBHE
coJiep>kaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYpPhI paboThl, ymMeHUuEe paboTaTh C
HAay4YHOUW JUTEpaTypol, yMEHHUE CTaBUTh MPOOJIEMY U aHAIU3UPOBATH €€, YMEHUE
JIOTUYECKA  MBICITUTh,  BIaJeHUE  MPOQPECCHOHATBHOW  TEPMHUHOJOTHEM,

I'paMOTHOCTb 0¢)0pMJ’I€HI/IH.

Tembl pedepaToB 1 npe3eHTALMI
[TonyueHre MOHOKIIOHATBHBIX aHTUTEN
[Tomyyenue peKOMOMHAHTHBIX BAKIIMH
buorexHonornueckoe noxydeHue aHTHOMOTHUKOB
MonekynsipHOE KIOHUPOBAHUE
['eHHas uHXXEeHEpUs pacTEHUI
[IpumeHeHrne TOMOJIOTMYHOM PEKOMOUHAIIUY B OMOTEXHOJIOTUH
benkoast nHxenepus in vVivo

TpaHCreHHbIE KUBOTHBIE

© ©o N o g B~ w N E

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

11.Iposxxu Saccharomyces cerevisae, kak MoJie/IbHAsI CHCTEMa
12.Hemaroma Caenorhabditis elegans, kak moeapHas cucreMa

13.Pe16a Danio rerio, kak MoaeapHas cucTeMa

14 Mpis Mus musculus u kpeica Rattus norvegicus, kak MojeibpHasi CcTeMa



15.Bupychl KUBOTHBIX, KAK MHCTPYMEHTHI OMOTEXHOJIOTHU

16.MeTobl CEKBEHUPOBAHUS HYKJIEUHOBBIX KUCIOT

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

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 KAIIIEYHOU MMAJIOYKH TIPUMEHIEMbIC B ONOTEXHOJIOTHICCKUX
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 AUCTUICH

29.PubocoMHbIl AucIIen

30.ITomyueHne peKOMOMHAHTHBIX OEIKOB MIPH MOMOIIHU 3YKaPUOTHIECKUX

CHCTCM

Kpurepuu ouenku pedepara

W3noxxeHHOE MOHMMaHME pedepaTa Kak LEJIOCTHOIO aBTOPCKOIO TEKCTa
ONpeAeNsieT KPUTEPUU €ro OLEHKU: HOBU3HA TEKCTa; 0OOCHOBAHHOCTH BbIOOpa
MCTOYHHKA; CTENEHb PACKPBITHS CYIIHOCTH BONPOCA; COONIOACHUS TpeOOBaHUN K
0(OPMIICHHIO.

HoBu3Ha TekcTa: a) akTyaJlbHOCTb TEMbI HCCIeAOBaHMsS; O) HOBHM3HA H
CaMOCTOSITENILHOCTh B IMOCTAHOBKE MpOOJIeMBbl, (HOPMYIHpPOBaHHE HOBOTO acleKTa
U3BECTHOM MpoOJeMbl B YCTAaHOBJICHMM HOBBIX CBsi3ed (MEXIpPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTEIPALIMOHHBIX); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMU,

KPUTHUYECKOHN JTUTEPATYPOH, CUCTEMATU3UPOBATh M CTPYKTYPUPOBATH MaTEPUAIT; T)



SIBJICHHOCTh aBTOPCKOM IMO3HIIMH, CAMOCTOSITEIFHOCTh OIIEHOK W CYXKJICHHI; 1)
CTHJICBOE €TMHCTBO TEKCTa, EAMHCTBO )KAHPOBBIX YEPT.

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; €) yMeHHe 0000I1aTh, JesiaTh BBIBOJbI, COMOCTABIATh PA3IHYHbBIC
TOYKH 3PEHUS IO OJJHOMY BOIpocy (Tipodiieme).

OOOCHOBAaHHOCTh ~ BBIOOpAa HCTOYHHUKOB: a) OILIEHKAa HCIOJIb30BaHHOMU
JUTEPATYphl: TPHUBJICUYEHBI JM HauWOoJiee W3BECTHBIE pPabOTHI 10 TeMe
ucciaenoBanus (B T.4. XKypHaJIbHbIC MyOJWKAIIMHM TOCICTHUX JIET, ITOCIICIHUC
CTaTUCTUYECKHUE JaHHbIC, CBOAKHU, CIPABKU U T.1.).

CoOmronenrie TpeOboBaHUM K O(QOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI
CCBUIKM Ha WCIOJb3YEMYIO JIMTEPATypy, CIUCOK JHUTEpaTypbl; ©O) OlleHKa
IPaMOTHOCTH W KyJbTyphl  u3JokeHus (B T.4.  opdorpaduyeckon,
MyHKTYaIlMOHHOW, CTUJIMCTHYECKON KYJNbTYPHI), BIIAJICHUE TEPMHUHOJIOTHCH; B)
coOJtoieHne TpeOoBaHui K 00bEMY pedepara.

PenieH3eHT Jo0/bKeH 4YeTkO copMynaupoBaTh 3aMEYaHUE W BOMPOCHI,
JKEJIaTeJIbHO CO CChUIKAaMHU Ha paboTy (MOKHO Ha KOHKPETHBIC CTPAHUIIBI paOOThI),
Ha UCCJIeIOBaHUs U (PaKTUUYECKUE JAHHBIE, KOTOPhIC HE YU&l aBTOp.

PerieH3eHT MOXET TakkKe yKa3aTh: oOparfajics T OpJWHATOpP K TeME paHee
(peepatsl, muCEMEHHBIE PA0OTHI, TBOPUECKHE PAOOTHI, OJUMITHATHBIE PAOOTHI U
Ip.) ¥ €CTh JIU KaKHe-TM0O TpeaBapHUTEIbHBIE PE3YIbTaThl, KaK BBIMTYCKHUK BEI
paboTy (M1aH, TPOMEKYTOUYHBIE TAlbl, KOHCYJIbTAIUA, 10PA00TKa U MepepadoTKa
HAlMCAaHHOTO WJIM OTCYTCTBHME UETKOrO TIUIaHa, OTKa3 OT PEKOMEHIAIHid
PYKOBOJMTEIISA).

CryneHT npencrapiseT pedepaT Ha PELEH3UI0 HE MO3/HEee YeM 3a HENETIO 0
3aIuThl. PelieH3eHTOM SBISIETCS HAYYHBIN PYKOBOIUTEMh. OMBIT MTOKA3bIBAET, YTO
IeJIeCO00Pa3HO 03HAKOMUTh OPAMHATOPA C PEICH3MEeH 3a HECKOJIBKO ITHEH [0

3aIlIuThI. OnmoHeHTOB Ha3HAYaeT npenogaBarciib M3 4YHUCIIa OPAMHATOPOB. I[J'I?I



YCTHOTO BBICTYILIEHUSI OPAUHATOPY H0CTaTOYHO 10-20 MUHYT (TPUMEPHO CTOIBKO
BPEMEHHU OTBEYAET M0 OMIIETaM Ha 3K3aMEHE).

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 MO3ulusi, C(HOPMYIMpPOBaHBI BBIBOJBI, 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 BBINOJIHEHBI, HO
Opyd 3TOM JIONYIIEHBl HENOYEeThl. B YacTHOCTH, HMMEIOTCd HETOYHOCTH B
U3JI0)KCHUM MaTepuaja; OTCYTCTBYET JIOTMYECKas IIOCIIEIOBATEIbHOCTh B
CYKIEHUSX; HE BbIAEpKaH 00BEM pedepara; UMEITCS yIylueHus: B 0(pOpMIICHHH;
HAa JIONOJTHUTEIIbHBIE BOIIPOCHI MPH 3aIIUTE JaHbI HEMOJIHbIE OTBETHI.

Onenka 3 — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIEHMS OT TpeOOBaHMM K
pedepupoBanrio. B yacTHOCTH: TeMa oOCBelleHa JIMIIb YaCTHYHO; AOIMYIICHBI
¢akTuyeckue omMOKM B coJepkaHuM pedepara WIM TOpU  OTBETE Ha
JOTIOJTHUTENbHBIE BOMTPOCHI; BO BPEMSI 3alIUThI OTCYTCTBYET BBIBOJ.

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

Ouenka 1 — pedepar opaAHATOPOM HE MPEICTABIICH.
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Kon u popmynuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHUA KOMIETEHIMHT

OIIK-1
TOTOBHOCTH peIllaTh CTaHJAPTHHIE

OCHOBBI IPEIMETHOTO TTOMCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

o 3HaeT
3a/[a4H MPOGHECCHOHANBHOT pecypcax, MeIUKO-OMOJIOTHIECKYIO
ACATCIBbHOCTHU C UCITOJIb30BaAaHUEM TepMI/IHOJ'IOFI/IIO.
nH()OPMAITHOHHBIX,
GUGHOTPadIIECKHX PECYPCOB, HaxomuTh muTeparypy, OMUCHIBAIOIIYIO
METUKO-OHOTOrNIECKOit yMeer OTKPBIThIE BOMPOCHI B 00J1aCTH COBPEMEHHOMN
TEPMHHOJIOT UM, HHPOPMAITNOHHO- OMOTEXHOJIOTUHU U 3/IPaBOOXPAHEHHUSL.
KOMMYHHUKalTHUOHHBIX TEXHOJIOTHH 1 M o (1)
YYETOM OCHOBHBIX TpeOOBaHUH BJIAJICET 6 crofamu HOHISIIé:aBIiaquOH MHQOpMALHH B
nH(OPMAITMOHHOM 0€30MaCHOCTH asax NaHHBIX .
[Tpunumn paboTs! amruiudukaTopa st
npoBeneHus [P, o6opynoBanwmst st
3Haer anekTpodopesa OeNKOB U HYKIIEHHOBBIX KUCIOT,
MHKY0aTOpOB ¥ OMOPEaKTOPOB JUIst paboTHI ¢
KJIETKaMU IPOKAPUOT U IYKapHOT.
OIlK-11
Pabotats ¢ KynpTypaMu IpOKapUOTUYECKUX U
TOTOBHOCTbH K IPUMEHEHUIO
o 9YKapUOTHYECKHUX KJICTOK, IOJy4aTh
MEIUITMHCKUX HU3JICITHH, Ymeer
CTaOUITbHBIEC KIIETOYHBIC JTMHUH,
MPEyCMOTPEHHBIX MOPAIKAMU
. IKCIIPECCUPYIOIYI0 PeKOMOMHAHTHBIC OCIIKH.
OKa3aHWs MEAUIIMHCKON TTIOMOIIIH
MeTtonamu moauMepazHoil LeTHON peakinu,
AeKTpoPope30oM OEITKOB U HYKICHHOBBIX
Brnageer | kucioT, METogaMH OYMCTKH U BBIICTICHUS
OEITKOB U HYKJICHHOBBIX KUCIIOT, METOIaMHU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
OcoOeHHocTH pabOTH M BO3MOXKHOCTH
3HaeT 000pyI0BaHUS JIJIsl TPOBEICHUS
OMOTEXHOJIOTMYECKUX padoT.

[1K-22 [TpuMeHsITh HOBbIE METOJIbI U METOJIUKH,
TOTOBHOCTB K YYaCTHIO BO Vieer HaIPaBJICHHBIC HA OXPaHY 37I0POBbS TPaKIaH B
BHEJPEHUU HOBBIX METOJOB U 00JacTi COBPEMEHHOM OMOTEXHOIIOTUU U
METOJIUK, HAIIPABJICHHBIX HA 3JIPaBOOXPaHEHHUS.

OXpaHy 3I0POBbI I'DAKAAH HaBbikamu BHEJIPCHUH HOBBIX METOJIOB U
METOJIMK, HATIPABICHHBIX Ha OXPaHy 3/I0POBBS
Bmaneer ’ P PaHy 310p

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




KOHTPOJIb JOCTUXEHUSA LEJIEM KYPCA

Kon u popmyauposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIINN

KOMIeTeHIIHU
Ne KouTponupyemslie Kopmp! u 3Tans! popMUpOBaHUS KOMIICTESHITHHA O1eHOYHBIE CPEICTBA
n/m Pa3IeIbl/TeMBI _
JCIHTUTHE Texymuii [IpomexxyTou
KOHTPOJIb Has
arrecTauus/>
K3aMeH
1 Tema 1. IIpunHnunst 3HaeT YO-1 Bompocst
MOJIEKYJISIPHOTO CobGecenoBanue 9K3aMeHa
KJIOHHPOBAHUSI. 4 cemectp -1-
[Monumepasnast nemnHas 38
peaxis YmMmeer I1P-1
Tema II. IIpuHnuns Tect I1P-1
MOJIEKYJIIPHOTO
KOHCTPYHUPOBAaHUS U Tecr
KJIIOHUPOBAHUS c Bnanmeer YO-3 YO-
NpPHUMCHCHUEM Jlokmnan, 2
MUKPOOPraHnu3mMoB 158 OHK-l COO6H.[€HI/I6 KOHJIOKBI/IyM
BEKTOPHBIX CHCTEM
TOTOBHOCTh
Tema III. Co3nanue u
pemiatsb
UCIIONIb30BaHHE
CTaH/IapTHBIC
TEHETHYECKUX
KOHCTPYKIIAH s sajladd
by npo¢heCCUOHANBH
TpaHCreHe3a B KJIETKaX | .
Ol JNIesITeNbHOCTH
MJIEKOTIUTAIOIINX. c
TpancreHnsle
HCTIONIb30BaHUEM
XKHBOTHBIC.
. | mHMOPMAIIMOHHBI
[lepcriekTHBBI TeHHOM X
Tepanuu >
oubnmorpaduaec
Tema IV. Pazpabotka rpad
KHX pecypcos,
u co3JlaHne
MeJTUKO-
TEHETHYECKUX N
. OHoIOTHYeCKOit
KOHCTPYKIIHit
TEPMHHOJIOT Y,
610 apMaIieBTUIECKOT
HHPOPMALMOHHO-
O HasHACHHA KOMMYHHUKAIIMOHH
Tema V.  Anamms Y o
BIX TEXHOJIOTHH W
TeHETHYECKH
Y4ETOM OCHOBHBIX
00yCIIOBIICHHBIX "
. TpeboBaHMit
MIaTOJIOTHH,
HHPOPMAMOHHO
MOHOTEHHBIX u|.
it Oe3omacHOCTH
MYJIbTH(QAKTOPHBIX
3a0oneBaHUN
Tema VL Ot
TeHETHYECKOTO
aHaJu3a K TIEHOMHOH
MeJIUIINHE:
TEXHOJIOTUH
TIOJTHOTEHOMHOT'O
CKpPHMHHHTa
acconuanuit c
aToNOrvei
2 | Tema IV. Pa3pabotka | rOTOBHOCTB K 3HaeT YO-1 Bonpocst
u CO3JJaHuE | MIPUMEHEHHUIO CobecenoBanue 9K3aMeHa
TeHETHYECKUX MEIUINHCKHX 4 cemectp -1-
KOHCTPYKIIHit W3/IeIINH, 38
OonodapMareBTHIECKOT | MPEeTyCMOTPEHHBI Ymeer I1P-1
0 Ha3HAa4YCHUS X TIOpAAKaMH Tect
I1p-1
Tema V.  Amnanu3 | oxa3aHHA
TE€HETUYECKH MEIUIIMHCKOM Tect




00YCIIOBIEHHBIX nomou  (OIIK- Brnaneer YO-3 YO-
[aTOJIOT M, 11). JToxkian, 2
MOHOTEHHBIX " coo0menne KOJIOKBHYM
MYJTBTH()AKTOPHBIX
3abosieBaHM
Tema III. Co3nanue u I1K-22 3Haer YO-1 Bompocst
HCTIONIb30BaHNE TOTOBHOCTB K CobecenoBanue 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
TpaHcreHnHsle HaIpaBJICHHBIX HA
KHBOTHBIE. OXpaHy 310pOBbs Tect
IlepcriekTUBBI FEHHOM rpakaaH Brnaneer I1P-1 YO-
Tepanuu Tect 2
Tema IV. PazpaboTka u ITP-11 Ketic- KOJLTOKBHYM
co3JlaHne 3aja4ya
TEHETHYECKUX
KOHCTPYKLHUH
O6nodapMareBTUIecKOT
0 Ha3HAYCHUS
HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kon u Jranbl GopMUPOBAHUS KpUTepUH NoKAa3aTeJn 0anbI
¢opmyupoBka KOMIEeTeHI[UH
KOMIEeTeHI[UH
3HaeT OCHOBLL 3HaHUE OCHOB CdopmupoBanHOE 65-71
OIIK-1 (ToporoBHI HPeMETHOrO MIPEAMETHOTO TIOMCKa | CTPYKTYPHUPOBAHHOE
TOTOBHOCTh i ypOBEHb) HEI/ICKa s B MH(OPMAILMOHHBIX, | CHCTEMaTHYECKOe
pelaThb OoubnuorpaduIeckux | 3HAHHE OCHOB
UH()OPMALMOHHBIX,
CTaH/IapTHbIC pecypcax, MeJ1Ko- MPEJIMETHOTO ITOUCKA
6ubnrorpaduuecku
3aa4uu X DECYDCAX OMOJIOTHYECKYIO B MH()OPMAILMOHHBIX,
npodeccuoHanbH Mgﬂm}:g ’ TEPMUHOJIOTHIO 6ubHorpaduuecKux
011 1eATENBHOCTH ecypcax, MEIUKO-
OHMOJIOTUYECKYIO peeypeax,
Y OHOJIOTHYECKYIO
TEPMHHOJIOTHIO.
UCIIOIb30BaHUEM TEPMHUHOJIOTHIO
UHOOPMALMOHHBL | yMeeT HaxomuTs YMeHne Hax0uTh YMeer yBepeHHO 71-84
X MPOJIBUH auTepar HaXOJHUTh
; (mponuiy | @ onartypy, patypy, 2
6ubmmorpaduyaec | Thii) OIHCHIBAIOMIYIO JIUTEpaTypy,
OITMCHIBAIOIIYIO
KHX PECypcoB, OTKPBITHIE BOIPOCHI B | OIHCHIBAIOILYIO
OTKPBITHIE BOIPOCHI
MEJIMKO- obiactu OTKPBITHIE BOIIPOCHI B
. B o0xacTu .
6mostorn4ecKoit N COBpPEMCHHOM obmactn
COBPEMEHHOU .
TEPMHHOJIOT U, OMOTEXHOJIOTUH U COBpEMEHHOM
OMOTEXHOJIOTHH U
MHPOPMALMOHHO- 31paBOOXPaHEHUS OHOTEXHOJIOTHHU U
3/IPaBOOXPaHEHHUS.
KOMMYHHUKAIIMOHH 3/]paBOOXPaHEHUsI
BIX TEXHOJIOTHH U | Bnaneer Hasbik moucka CdhopmupoBaHHbIi 85-100
. MeTomamMu Ioucka .
Y4eTOM (BBICOKIA) HAVIHOI Hay4HOM HaBBIK IIOUCKA
OCHOBHBIX i nHpopManuu B 0a3zax | HAyIHOH
. nHdopmanuu B
TpeboBaHuit narabix NCBI.. nHdopmanum B 6azax
0a3ax TaHHBIX
MH(OPMALIHOHHO NCBI nanueix NCBI.
i Ge30macHOCTH '




TOTOBHOCTB K 3HAeT IpuHwm paGoTsr 3HaHUE PUHLUIIOB CchopmupoBanHoe 65-71
MIPUMEHEHHUIO (TIOpOTOBBI anfnnn (1)1/11(131 Topa paboTHI CTPYKTYPHPOBAHHOE
MEIUINHCKHX i ypOBEHB) N OBe,IICHII/)IH amMmAuKaTopa Il | CHCTEMaTHIECKOoe
U3JENNHN, TP p nposenenus I111P, 3HaHUe paboThHI
MIPEIyCMOTPEHHBI ’ 00opyIOBaHUS IS aMIuTnuKaTOpa A
00opyIOBaHUS IS
X MOpsIAKaMHU STCKTpObopesa anekTpodopesa nposenenus I111P,
OKa3aHUs 6eJ11<opB " P 6eKoB U 000pynoBaHUS IS
MEIULNHCKOH HYKJICHHOBBIX anexTpodopesa
HYKJICHHOBBIX
nomomu (OIIK- UCIOT KHCJIOT, UHKY0aTopoB | OENKOB U
11). ’ 1 OMOPEaKTOpOB ISl | HYKJICHHOBBIX
HHKY0aTOpOB U
paboThI C KIeTKaMu KHUCJIOT, UHKY0aTOpOB
OHOPEaKTOPOB IS
MIPOKApHOT U 1 GMOpPEaKTOPOB ISt
paboTHI ¢ KJIeTKaMH
9YKapHUoOT. paboThI C KIeTKaMH
MIPOKAPHOT U
MIPOKAPHOT U
9YKapHuoT.
9YKapHoT.
ymeer Ymenne paboTats ¢ YMeeT yBepeHHO 71-84
(mpoxBuH Paborars, ¢ KyJIBTYpaMH aboTaTh C
POABHIY KyJIBTYpaMH YIRTYP P
TBIH) MIPOKAPHOTHYECKUX U | KyJIbTypaMu
TIPOKAPHOTHIECKUX
9YKapUOTHYECKUX MPOKAPHOTUYECKHUX U
1 9yKapHOTHYECKUX
KJIETOK, TIOJTy4aTh 9YKapHOTHYECKUX
KJIETOK, TI0JIy4aTh
CTaOMIbHBIE KJIETOK, TI0JTy4aTh
CTabuIbHBIE
KJIETOYHBIC JINHUH, CTaOuJIbHBIC
KJICTOYHBIE JINHHH,
9KCIPECCHPYIOIIYIO KJIETOYHBIC JINHUY,
SKCIPECCUPYIOLIYIO
PEKOMOUHAHTHBIC JKCIIPECCUPYIOMIYIO
PEKOMOUHAHTHBIC
OenKH. PEeKOMOUHAHTHBIE
OenKH.
OeInKu.
Bmaneer Mertonamn Hagrix mpoBeneHus CrocobeH moMorars 85-100
(BBICOKMIA) | TONMMMEpa3HOH MOJIEKYJIPHO- B IIPOBEICHUH
LIETTHON peaKuu, TEHETHYECKOTO MOJIEKYJIPHO-
aneKTpohope3om aHaIM3a TeHETHYECKOTO
0enKoB U aHanmm3a
HYKJICHHOBBIX
KHCIIOT, METOJIaMH
OYHCTKH U
BBIJICJICHUS OEJIKOB
U HYKJICMHOBBIX
KHUCJIOT, METOJIaMH
MOJIEKYJISIPHOTO
KJIOHMPOBAHHSI.

[K-22 3HaeT 3HaHUe CdopmupoBanHOE 65-71
TOTOBHOCTB K (ToporoBHI ocobeHHOoCTeH CTPYKTYpPHPOBaHHOE
Y4acTHIO BO it ypoBeHb) | OcoOeHHOCTH paboTs 1 CHCTEeMaTHYECKOe
BHEJIPEHUN paboTHI 1 BO3MOXKHOCTEH 3HaHHE
HOBBIX METOJIOB 1 BO3MOXKHOCTH 000pyIOBaHUS AJIS ocoOeHHOCTEH
METOJIUK, 000pyIOBaHUs IS | MIPOBEACHUS paboTh! 1
HarpaBJIeHHbIX Ha HPOBECHUS OMOTEXHOJIOTUUECKHX | BO3ZMOYKHOCTEH
OXpaHy 37I0POBbS O6uoTexHOIOTHYeCK | padot 000pyI0BaHUS IS
rpakJiaH ux pabor. MPOBEJEHUS

OHOTEXHOJIOTHYECKIX
pabor
yMeeT IIpumeHsTh HOBBIE | YMEHME IPUMEHSTH YMeeT yBepeHHO 71-84
(mpoaBHHY | MeTOHBI U HOBBIE METO/IBI 1 IIPUMEHSTH HOBBIE
TBIH) METO/INKH, METO/INKH, METO/IbI M1 METOJIUKH,
HarpasJIeHHbIE Ha HarpasJIeHHbIE Ha HarpaBJIeHHbIE Ha
OXpaHy 3JJ0pPOBbs OXpaHy 3JJ0pPOBbS OXpaHy 3J10POBbsI
rpakaa B obyacTu | rpakaaH B o0nactu rpakiaH B o0yiacTu
COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
OMOTEXHOJIOTHH U OMOTEXHOJIOTHH H OHOTEXHOJIOTHHU H
3/IpaBOOXPAHEHUsI. | 3/[paBOOXPaHEHHUsI. 3/]paBOOXPaHEHUsI
BJIajieeT Hagbikamu CnocobHOCTh CrniocoOeH BHEPSTh 85-100
(BBICOKMIi) | BHEJPCHUH HOBBIX | BHEAPEHHUS HOBBIX HOBBIX METOJIOB U
METOJIOB U METO/IOB U METO/INK, | METOJHK,
METOJIHK, HalpaBJICHHbIX Ha HaNpaBJIeHHbIX Ha




HANpaBJeHHbBIX Ha
OXpaHy 3JJ0pOBbsI

OXpaHy 37I0POBbS
TrpaKaaH B 00JacTH

O0XpaHy 3/I0POBbS
rpaXKaaH B 00JacTh

TpaXkIaH B 007acTH | COBpEMEHHOI COBPEMEHHOMN
COBPEMEHHOM OMOTEXHOJIOTHH H OHOTEXHOJIOTHUHU H
OMOTEXHOIOTHH U 3/[paBOOXPaHEHUS 3PaBOOXPAHEHUS
3/IpaBOOXPaHEHUSL.

OueHo4YHbIE cpeacrea aJjs TeKylHeﬁ arrecranmmu

KonTposabHbIe TeCThI TNpEAHA3HAYEHBl ISl CTYAEHTOB, HM3YYalOIIUX KypC
«MenuuuHCKas OMOTEXHOJIOTHSI.

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

TecTbl paccunTaHbl Kak Ha HMHAWBUAYAIbHOE, TaK M HA KOJUIEKTUBHOE HX
perienue. OHU MOTYT OBITh UCIIOJIB30BAHBI B MPOIECCE U ayIUTOPHBIX 3aHATUH, U
caMoCTOsITeTIbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsI KOHTPOJISI 3HAHUM B
IpoLEecce NPOMEKYTOYHOM aTTeCTally MPOU3BOANUTCA KaKIbIM IIPENOIaBaTEIEM
WHJIMBUAYAJBHO.

PesynbTaTh BBITIOJIHEHHUSI TECTOBBIX 3aJlaHuil OLICHUBAIOTCS
MpernojiaBaresieM Mo MATHOAIIFHON MIKasie JUTsl BRICTABJICHUS aTTECTAIMKA WU TI0
cUCTEME «3ader» — «He 3adeT». OLEHKa «OTJIMYHO» BBICTABISAECTCA MPHU
paBUJILHOM OTBeTe Ha Oosee ueM 90% mpemioKeHHBIX MPernoaaBaTeIeM TeCTOB.
O1eHKa «XOpOIIo» — MPH MPaBUIBHOM OoTBeTe Ha Oosiee uem 70% TectoB. OrieHka
«YIOBJIETBOPUTEIBLHO» — IMpU MNpaBUILHOM oTBeTe Ha 50% mpeIoKeHHBIX
OpAMHATOPY TECTOB.

IIpuMepbI TeCTOBBIX 3aJaHUIM
1. Ha3naueHue NUTaTeNbHbIX CPE:
a) obecrieyeHne BKMBAEMOCTHU KJIETOK;

0) crmocoOHOCTh KJIIETOK K MpoJindepannu;




B) CITOCOOHOCTH KJIETOK K nuddepeHmpoBke

1) 0, B - BEPHO;

€) BCE BBINICTIEPEYUCIEHHOE BEPHO.

2. Kakne BUIBI MaTEpHAIOB HCIOJIL3YIOTCS TPH KYJIBTHBUPOBAHUHM KIIETOK
MJIEKOMTUTAIOIINX :

a) TUTaCTHK;

0) aIFOMOOOPOCHITMKATHOE CTEKJIO;

B) METaJLT;

I') BCE BBIIIETIEPEUUCICHHOE BEPHO

3. XapakTepHble MPU3HAKA aIlONTO3a KIECTKH:

a) TEHeTHYecKas JCTePMHUHAHTA, Y4YacTHE CIEIUATbHBIX BHYTPHKJIECTOUYHBIX
MEXaHU3MOB;

0) HenmporpaMMupyemMasi Tuoesb KJIETOK;

B) IPOrpaMMHUPYEMBI XapakTep ruOenu KIeTKH,

T) npolecc rudeu HeynpaBisieM;

1) IpoIIeCcC TUOEIN 00paTUM.

4. TlepBbIe PKCIIEPUMEHTHI, TOKA3aBIINE, YTO )KUBOTHBIC TKAHW BO3MOKHO
KyJbTUBHUPOBATH B (DU3HOJIOTHIECKOM pacTBope in VItro mposern
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 COCTMHCHMUS;

0) CTUMYJIUPYIOT WM UHTUOUPYIOT JiefieHne U Tu(HEepeHIIPOBKY KIETOK;



B) ABJISIFOTCSI OCHOBHBIMHU MEPEHOCUMKAMU MUTOT€HHOI'O CUTHAJIA KJIETKH;

') TPOAYIUPYIOTCS HEeCTIeU(DUISCKUMH KJICTKaMH, HaXOISIIUMHCS BO MHOTHX
TKaHSX;

1) CXOJIHBI C TOPMOHAMH;

€) BCe BEPHO;

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

7. ITpu Tpanchopmaiuy CKOpoCTh POCTa KIETOK
1. HE u3MeHnsieTcA
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;

') CHHTE3UPYIOT TPOIIOKOJUIATEH;

1) TPOAYIUPYIOT (DaKTOPHI POCTA;

€) BCE BEpHO

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

10. HakormyieHue OTXOJ0B M HETMOCTOSTHCTBO BHEIIHUX YCJIOBUM HaOJIOIaeTCs
MpU KYJIbTUBUPOBAHUU:

a) HEMPOTOYHOM;

0) MPOTOYHOM

11. Tlo ucrounuky BoigeneHuss CK xknaccupunupyror:

a) SMOpPUOHAJIbHBIE;



0) dberanbHbIC;
B) CTBOJIOBBIE KJIETKH B3POCIIOTO OpraHu3Ma
I') BCE BEpPHO
12. CTBOJIOBBIE KIETKA
a) HeaudpepeHIMPOBaHHbBIC KICTKU;
0) nuddhepeHIIMPOBaHHBIC KIETKH
B) CLIOCOOHBI K CAMOBOCITPOU3BEICHUIO
I') ciocoOHBI K U depeHIIUpOBKE B CIICIIMATM3UPOBAHHBIC TKAHU;
1) a,B,I' - BEPHO
13. OmOpuoHansHBIe cTBOJIOBBIE KiIeTKH (DCK)
a) MOTYT HEOrPAaHUYEHHO TMOJICPKUBATHCS B KYJIbTYpe U CIIOCOOHBI
U pepeHInpPOBKE BO BCE KIETKH B3POCIIOrO OpraHnu3Ma;
0) oOnamaroT OrpaHUYEHHOW CIMOCOOHOCTHIO K JuddepeHnnpoBke
OTpaHUYECHHBIM MPOJIU(EPATUBHBIM OTCHIIMAJIOM.
B) 00JIaal0T CHOCOOHOCTBIO K KOHTEKCT-3aBHCHUMOW JH(PEepeHIUPOBKE
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
14. Comatuueckue ctBojioBbie KieTku (CCK)
a) MOTYT HEOTPAaHUYEHHO TMOJICPKUBATHCS B KYJbTYpe U CIIOCOOHBI
¢ depeHIPOBKE BO BCE KJIETKU B3POCIOr0 OPraHnu3Ma;
0) o00samar0T OrpaHUYEHHOW CHOCOOHOCTHIO K U depeHunpoBKe
OTpaHUYCHHBIM MPOJIU(EPATUBHBIM TOTCHIINAIIOM;
B) 00J1aal0T CIMOCOOHOCTBIO K KOHTEKCT-3aBUCHUMON Au((depeHInpoBKe
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocnoro opranuzMa 0OHapyKeHbI B:
a) KpOBU;
0) KOCTHOM MO3T€;
B) CKEJICTHBIX MBIIIIIAX;
') POTOBUIIC U CETYATKE TJ1a3a;

1) MyJibIie 3y0OOB;



1) TOJIOBHOM U CITMHHOM MO3T€;
€) KPOBEHOCHBIX COCYAX;
) TICUCHHU;
3) KOXKE€;
1) JKeNyI0YHO-KUIIIEYHOM TPAaKTE;
K) TOJIPKETYTOYHOM HKeJese.
J1) BCE€ BEPHO
16. Mesenxumanbubie cTBOJOBBIE KieTku (MCK) oTkpeiThl B 60-x romax
MIPOIIJIOTO CTOJCTHS
a) A. ®puaeHITetHOM;
0) A. MakcCUMOBBIM;
r) JI. KopoukuHbiM
17. MCK sBnsitoTcs IpeAnecCTBeHHUKaMU
a) aJIUIOIUTOB,;
0) XOHJPOLIUTOB;
B) OCT€00JIacTOB;
r) pudpoOIacTOB;
1) CTPOMBI KOCTHOTO MO3ra:
e) a,0,B,]1 - BEpHO
18. OCK npuMeHSI0OTCS 1S JICUSHUS:
a) nuabet tuna I;
0) 6one3nsb [lapkuHCOHA;
B) TPaBMaTUYCCKUX TIOBPEIKICHUN CTUHHOTO MO3Ta;
T') HIIEMUYCCKON OOJIC3HU CEepla;
1) TyOepKyJe3a;
€) MblIeYHon quctpodun romenHa;
X) a,0,B.T',¢ -BEpHO
19. B3pociibie CTBOJIOBBIE KIETKH:
a) SIBJISIIOTCS PUIMHOM HEKOTOPHIX THIIOB PaKa,

0) TepAIOT KU3HECTTOCOOHOCTh C YBEJIMUCHHEM BO3pacTa JIOHOPA;



B) 0OHAPY>KEHBI TOJIPKO B TUIOJHOM TKaHU U yMOWIMKATHLHOW KPOBH;
') MOTYT OBITh HCIIOJIb30BAHbI IS CO3/IaHUS [IEIOCTHOTO 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) OIUIOJIOTBOPEHHYIO SIUIICKIIETKY;
0) COMaTUYECKYIO 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. TpymHOoCTH B UCIIONB30BAaHWW CYIIECTBYIOIIUX B HACTOSIIEEC 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 NMPU BBIPAIIMBAHUN HA KJICTOYHBIX JTMHHUSIX
MBIIIIH;
r), 0 1 B - BEpHO
22. B moanep)kaHWM JKW3HU BBICIIMX OPTraHU3MOB KIFOUEBYIO POJIb HIPaeT
KOHTPOJTh
a) mposmdepanuu;
0) nuddhepeHIPOBKY;
B) HAIPABJICHHOTO JIBFXKEHHUSI KIIETOK;

I') BCE BEPHO


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

23. ]I iHIYKIIWA CIUSHUS KJIETOK HCTIOB3YIOTCS BEIIECTBA

a) nonsl Ca?*

0) MOJUATUIICHTIIUKOJIb,

B) JIM30JICIIUTHH,

I') MOHOOJIEAT TJIUIEpPUHA,

n) Bupyc Cenaii

€) MIIMLEPHUH

) BCE BEpPHO

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

24. Knetku, MCHONb3yeMble KaK B KIETOYHOW TPAHCIUIAHTOJOTHH, TaK U B

TKaHEBOW MHKEHEPUHU, MOTYT OBITh:

a) ayTOr€HHBIMU,

0)aNJIOreHHBIMU;

B) KCEHOT€HHBIMU

') BCE€ BEPHO

25. T'unorermyeckass  CHOCOOHOCTh  CTBOJIOBBIX  KJETOK  B3pOCIIOrO

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)CJIMSTHUE OITYXOJIEBBIX KJIETOK;

r)o0pa3oBaHue 3UTOTHI;



1) causiaue pudpoodIacToB

28. KieTku nepBUYHOMN KyJIbTYpPHI:

a) OJTHOPOJIHBI;

0) reTeporeHHbI;

B) HE COJIEPIKAT CIEIUATM3UPOBAHHBIX KJIETOK;

') aKTUBHO MPOJIUDEPUPYIOT

29. Ilpu3Haku ¥ CBOMCTBa XUMEPHOTO OPTaHNU3Ma MOTOMKAM:

a) mepeaarTes;

0) He mepenarTcs

30. B skcnepumentax, mpoereHHbIX Poccom Xappuconom B 1907 romy, in
VItro KyJIbTHBHpPOBAJIaCh TKAHb:

a). HEpBHas;

0) s TeNHaNbHAS;

B) 000J109Ka KYpHHOT'O SMOPHOHA;

I') OIIyXO0JIeBast

31. TpancpopMupoBaHHBIEC KIETKH:

a) CTAaHOBSITCS 3aBUCUMBIMU OT CyOCTpara;

0) 00pa3yroT MOHOCIION;

B) 00pa3yloT MHOTO CJIO€B

32. OcTtaHOBKa JENEeHUsS HOPMAaJbHBIX KJIETOK MOCIe 0Opa3oBaHHS MOHOCIIOS
OOBSICHSIETCSL:

a) KOHTAaKTHBIM TOPMOXECHHEM;

0) KOHKypeHLKen 3a PaKkTopbl POCTa U MUTATENIbHBIC BEIIECTBA;

B) (hOpMOIi KJIETOK;

') OpraHu3aluei UTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ATUX (PAaKTOPOB

33. Cpena nist KynbTUBUPOBAHUS KUBOTHBIX KIIETOK:

a) Kucas,

0) memovHasi;

B) OJIM3Ka K HEUTpaIbHOU



OueHouHbIe CPeACTBA IS IPOMEKYTOUYHOM ATTeCTANNH
Bonpocs! K 3k3aMeHy 10 AUCHUILINHE
«MennuuHcKasi 0MOTEXHOJIOTHUsD)

1. Uctopuss pa3BuTusi OMOTEXHOJOTMU KaK MPAKTHUYECKOW JI€ATEIbHOCTH
JIOJIEW U €€ OCHOBHBIE BEXU CTAaHOBJEHUS Kak Hayku. [lepBwle nomcropuueckune
ouorexHosornu. Bo3HukHOBeHue TepMuHa «buoTexHOIOTHA» M €ro aBTop.
[lepBoe OMOTEXHOJIOIMYECKOE MPOW3BOJACTBO AHTHOMOTHKA, aBTOpP €€ CO3JaHusl.
OCHOBOIOJIO)KHUKH ~ KJIETOYHBIX KYJbTYp M OHOMEIUIIMHCKUX KJIETOYHBIX
TE€XHOJIOTUIA. OCHOBHBIE OTKPBITUS X OCHOBOIIOJIOKHUKHA F€HHOW MH)KEHEPUU.

2. CTpoeHne HYKIEHHOBBIX KHCIOT. [IpemmecTBeHHUKH  OuOCHHTE3a
HYKJIEMHOBBIX KUCJIOT. 3’- W 5’ KOHIIBI ENEH HYKJIIEMHOBBIX KUCIOT.

3. ®opwmsl ctpykTypsl JJHK.

4. Permukarmus JJHK npokapuoT u 3ykapuoT, OCOOCHHOCTH pETUIMKAIIUH,
CUHTE3 OJHOW U BTOPOW LIENHA — OCHOBHBIE PA3JINYMSL.

5. O6pazoBaHue npaMepoB, yAaJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nonmmumepassl oOprann3MoB, UX MOJUMEPA3Has U SK30HYKII€a3Hasl AKTUBHOCTb.
Pemenue npoGiemMbl CHHTE3a aHTUIIApAJUIEIbHBIX LEeNneld ITpU OAHOHAMPABIEHHOM
JBUKEHUU BUJIKH PEIUIMKALIUU.

6. Buonornyeckoe 3HaUYe€HUE 3K30HYKJICA3HBIX aKTUBHOCTEH MOIMMepas.

7. Tlonumepasnas uennasa peakuusa. OcHoBHble yuyacTHUKH [11[P, sTansl nukia
[THP, nx dhu3nKo-xuMHIECKIE 0COOCHHOCTH.

8. Uro Takoe mpaliMephl U KaK UX KOHCTPYUPYIOT?

9. Yto HCHOAB3YIOT B KaUeCTBE NMpelecTBEeHHUKOB cuHTe3a JJHK?



10.IlpencraBnenne O JIMHHBIX U KOPOTKHX MATPHUIIAX, XapaKTep HAKOTUICHHUS
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 JUJEPhl U JIB€ KOHKYPUPYIOIIUE TPYIIIHI.
Pe3ynbTaThl  MpOEKTa:  KOJWYECTBO  TE€HOB, IO  OEIOK-KOJAUPYIOIINX
MOCJIEIOBATEILHOCTEH,  YHUKAJIbHBIE  TOCIEIOBATEIbHOCTH,  MOBTOPEHHbIE
MOCJIEA0BATEIBLHOCTH (ITOBTOPHI), UX OCHOBHBIE THUIIbI, MOOUJIbLHBIE T€HETUYECKUE
AJIEMEHTHI, TPAHCTIO30HBI U UX THUIIHI.

13.Tpanckpumiusi ¥  IKCIPECCUST T'€HOB, MPUHIMIBI  TPAHCKPHUIIIIUH,
MPOMOTOPHI CUJIBHBIE M CJa0ble, KOHCEHCYCHbIC TOCIJIECIOBATEIBHOCTH U HX
OCHOBHBIE MOTHBBI Y POKAPHOT U 3YKAPHOT.

14 EnvHunbl - TPAHCKPUMIUU, TaHAEMHO-TIOBTOPEHHBIE TE€HBI, «EJIOYKU
TPACKPUIIUK», TOHATHE SJIPBHIIIKOBOIO OpPraHu3aTropa, IMOHSTHE MPOIECCUHTa
PHK, crinalicuHra v anbT€pHATUBHOTO CILIAWCHHTA.

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

16.Catiinencunr, ero npuniui, yaactue PHK, u cnenududecknx 6emkoB.

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

18.Tumsl pa3pbIBOB M KOHIIOB.

19.1lpuHMI MOJIEKYJISIPHOTO KOHCTPYMPOBAaHUS M OCHOBHBIC KOMIIOHEHTHI
MOJIEKYJISIPHBIX KOHCTPYKIIUWA, HEOOXOJUMBIC JJII HCIOJb30BAaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KoncrpyupoBanue pekomOuHanTtHbiXx JIHK ¢ momoripio TepMuHAIBHON

N€30KCUHYKIIEOTUATPaHCPepasbl.



21.Tunsl BEKTOPOB: TUIa3MUIbI, KOCMHJIBI, BUPYCHBIE BEKTOPHI, HCKYCCTBEHHBIE
XPOMOCOMBI OAKTEPHA, APOAOKEH, YEIIOBEKa — OCOOCHHOCTH UX KOHCTPYHPOBAHUS
(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 TEHOMAa ¥  OCHOBHBIE TEXHOJOTHUHU
penaktupoBanus (FAAV, CRISPR, TALENS).

25.MexaHnu3M 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.

28.1lpuHIun  TapreTupoBaHusA (HaBEIEHWS) ABYICTIOUCYHOTO pa3phiBa W
UCIIPaBJICHUS] MYTalldd C TOMOIIBIO perapanuyd C HalpaBJICHHBIM TOMOJIOTOM
(Homology Directed Repair (HDR).

29.KynbTUBHpOBaHUE KICTOK M KJICTOYHBIC TEXHOJIOTHH.

30.I'maBHBI BOMPOC B >KU3HU KIETKH, JBA BO3MOXHBIX MYTH U KJICTOYHBIN
ITUKIL.

31.CtBoJIOBBIE KIJIETKH, HMX Kilaccu(uKaius 1O TOTEHIUANy pPa3BUTHS,
OpUMEPHl  TOTUIOTEHTHBIX,  TUIIOPUIIOTEHTHBIX,  MYJbTUIOTEHTHBIX |
YHUTIOTCHTHBIX CTBOJIOBBIX KJICTOK.

32.IlonsiTue  pereHepaTUBHONW  MEAWIIMHBI U 00JIaCTU  TIPUMEHEHUs
OMOMEIUIIMHCKUX  KJIETOYHBIX TEXHOJOTrWid. Hwuima CTBOJIOBBIX  KJIETOK.
BHekneToYHbIi MaTpUKC, €70 POJIb.

33.IlpuHIUNIBI  KOHCTPYMPOBAHKMS ¥ HCIOJIL30BaHHUS OMOMCKYCCTBEHHOTO
BHEKJICTOYHOTO MAaTpUKCa M €ro NPUMCHCHHE B pPEreHEPaTHBHOW METUITUHE.
[TeuaTs MaTpHKCca U TKaHeBas mevats (tissue printing).

34. TexHonOrus PEreHEPATUBHON MEIUIIMHBI JUIs JISYSHHUS OXoroB. Mpaes wm
MPUHITUIIBI PA3BUTHS TIEPCOHATU3UPOBAHHON MEIUITMHBI.

35.PenponykTuBHOE W TepameBTUYECKOe  KJoHHMpoBaHue.  [IpuHnumm

KIIOHUPOBAHHA MJICKOIINTAIOINX, UCTOPUS OBCUKH ILOJ'IJ'H/I.



36.9MOpHOHAIBHBIE CTBOJOBBIE KJIETKH. MIHIyIIMPOBaHHBIE CTBOJOBBIC KIIETKH,
terpana C. SAMaHaku.

37.BcromoratenbHble  penpoAyKTHBHBIE TexHonoruu (Assisted Reproductive
Technologies (ART). IIpo6iieMa ¥ MpUYIHHBI OECILIO S

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

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

Koppekuusi naTOreHHbIX FT€HETUYECKUX MYTALMI Y SMOPHOHOB Y€JIOBEKA.

Kpurepuu BbicTaB/IeHHS OLIEHKH CTYJAEHTY HA IK3aMeHe 10 JUCHUILINHE
«MeauuMHCKass OMOTEXHOJIOT USI»

Baunbl
(perTHHTOB
Ol OIEHKN)

Onenka
IK3aMeHAa

TpeGoBanus k c(popMUPOBAHHBIM KOMIIETEHIMSAM

100-86

«OMIAUYHO»

OneHka «OTJIIMYHOY BBICTABIIAETCS CTYACHTY, €CIU OH
rJ1IyOOKO ¥ MPOYHO YCBOMJI IIPOrpaMMHBIN MaTepual,
MCYEPIBIBAIOILE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3J1araeT, yMeeT TECHO YBA3bIBATb TEOPUIO C
IPAaKTUKOM, CBOOOIHO CIPABIISETCA C 3a/la4aMU, BOIIPOCAMHU
U IpYTUMU BUAMU IPUMEHEHUSI 3HAHUM, IPUYEM HE
3aTPYJHAETCS C OTBETOM IIPH BUIOM3MEHEHUH 3aJaHUH,
UCIIOJIb3YET B OTBETE MaTepual MOHOTpapruecKkoin
JUTEPATyphl, IPAaBUIBHO 0OOCHOBBIBAET MPUHATOE pEILICHHE.

85-76

«xopouo»

O1eHKa «XOpOILI0» BBICTABIIAETCS CTYJIEHTY, €CJIU OH TBEPIO
3HAET MaTepUal, PaMOTHO U I10 CYILIECTBY U3JIaracT €ro, He
JIOIyCKasl CyIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIMPOC,
IIPaBUJILHO MPUMEHSET TEOPETUUECKUE TTOJIOKEHUS ITPU
PELICHUH IIPAKTUYECKUX BOIPOCOB U 3a1a4, BJIaJEET
HEO0OXOUMBIMU HAaBbIKAMU U MPUEMaMH UX BBIIOJIHEHHUS.

75-61

«y0081€meop
UMENbHOY

OHCHKa «YHOBJICTBOPUTCIBbHO» BBICTABIACTCA CTYACHTY,
€CJI OH UMEeT 3HaHUS TOJIBKO OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JIeTaJIel, TOMyCKAaeT HETOYHOCTH, HEJJOCTATOYHO
NpaBUJIbHBIE (POPMYTUPOBKHU, HAPYIICHHUS JIOTHYECKON
MIOCJIETOBATEIFHOCTH B U3JI0)KEHUH MTPOTPAMMHOTO
MaTepHala, UCIBIThIBACT 3aTPYJHEHUS IPU BBITOJHEHUN
MPAKTUYECKUX padoT.




60-50

«Hey00eemas
OpUMENbHOY

OneHka «HEeyIOBIECTBOPUTEIBHO» BBICTABIIAECTCS CTYIEHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON 4aCTU IIPOTPAMMHOI0
MaTepuaa, JoIycKaeT CyIleCTBEHHbIE OIINOKHY,
HEYBEPEHHO, C OOJBIINMU 3aTPYIHECHUSIMHU BBIITOJIHSACT
npakTudyeckue padotsl. Kak npaBuiio, onieHka
«HEYJIOBJIETBOPUTEIIBHO» CTABUTCS CTYIEHTaM, KOTOPBIC HE
MOTYT NPOJIOJDKUTE 00ydeHre 0e3 JOMOJHUTEIbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEN NUCLMIUIMHE.




