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CocraBurenb: k.6.H., norent Kymeiiko B.B., 'onuapos H.B.



AHHOTANIUA

Huctuminzaa “I'eHeTndeckass MHXXEHepUs® MpeAHa3HayeHa ISl CTYAEHTOB,
oOyuaromuxcst 1o oOpaszoBarenbHOoM mnporpamme 30.05.01 «MeaurnuHckas
ouoxumus». [ucnumnmHa peanusyercss Ha 4 Kypce, 8 cemecTpe, BXOAHWT B
BapUATHUBHYIO YacTh JUCIUIUIMHONW 0 BBIOOPY. OOImas TpyJ0eMKOCTh OCBOSHUS
JUCUUIUIMHBL COCTaBiiAeT 3 3ayeTHBIX eauHull, 108 yacoB. Y4yeOHBIM IUTaHOM
npeaycMoTpeHsl 18 wyacoB jekuuii, mnpaktudyeckue 3aHatus (36 yaca), u
camocTosATeNbHas paboTa cTyeHTa (54 vac).

[Ipu pazpaboTke paboueit mporpaMmbl yueOHOM TUCHUILTUHBI UCTIOIb30BaH
denepaibHBI  TOCYJAPCTBEHHBIM  00pa30BaTeNbHBIA  CTAaHAAPT  BBICIIETO
oOpazoBanus 1o crnenraibHocTu 30.05.01 «Meaununackas 6uoxumMus» (YpoBEHb
MIOJTOTOBKH CIICITUATIUTET).

[Iporpamma kypca onupaetcsi Ha 0a30BbI€ 3HAHMUS, TIOJIYYEHHBIE CTYICHTaMU:

OIIK-1 - roTOBHOCTHIO peEIIaTh CTaHAAPTHBIC 3a7a4d MPodecCHuOHATHHON
NEeATEIbHOCTH C MCIOJIb30BaHMEM HWH(OPMAMOHHBIX, OHOIMOTrpaduyecKux
pecypcos, MEAMKO-OMOJIOTHYECKON TEPMUHOJIOTHH, uH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH W  y4€TOM  OCHOBHBIX  TpeOOBaHUM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

OIIK-7 - TOTOBHOCTh K HCIOJb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKUX,
MaTeMaTUYECKUX MW HHBIX €CTECTBEHHOHAYUYHBIX TMOHATHH W METOAOB MpHU
pereHny npohecCuOHATBHBIX 3a/1a4.

Heanbro aucturmumasl  “ ['eHeTHueckass WHXEHepus® SBISETCS OOydeHUe
CTYJICHTOB 0a30BbIM METO/aM PabOThI ¢ TEHHO-UHKCHEPHBIMU KOHCTPYKLIUSIMU U
dbopMHpOBaHUE KOMIUIEKCHOTO TIPEACTABICHUS] OO0 WCIONh30BAHUNA METOOB
MOJIEKYJISIPHOM OMOJIOTHH B OMOMEUITMHCKUX UCCIEIOBAHUSX.

3agaum:

e l3yunTh TEOpETHUYECKHE OCHOBBI METOJOB MOJEKYJSIPHOW OWONOTHH U

T€HHON WHKECHEPUU



e Oznakomuthcs ¢ metonamu [1IP 1 MoneKyIsIpHOro KIIOHUPOBaHUS

e (3HAKOMHTHCS C MCTOJaMHU aHaJIN3a HYKJIICOTUAHBIX HOCJIGI[OBaTeJIBHOCTeﬁ

e l3yunth 0a30BbIe METOABI PabOTHl C KYyJbTYpaMH PAKOBBIX KIETOK

YCJIOBCKA

e lI3yuuth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

I[CﬁCTBPI)I IIPOTUBOOITYXOJICBBIX

B pesynbrare u3yueHUs JAHHOW UCUUIUIUHBI y OOydarommxcs (HopMUPYIOTCS

cienyroume npodeccuoHanbHble KOMIETEHIMH (3JIEMEHTHI KOMIIETEHITHH).

Konx n popmyimpoBka

9Tanbl q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIMHA

KOMIIETEeHI[UH
OCHOBBI IPEIMETHOTO MTOUCKA B
MH(POPMAITMOHHBIX, OMOIHOTrpadUIeCKUX
OIIK-9 3HaeT (bopman ’ pag
pecypcax, MeIUKO-OHOJIOTrHUECKYIO
T'OTOBHOCTH K IPUMEHCHUIO
CIICIUaJIU3UPOBAHHOT'O TepMHHOHOFI/HO'
000py10BaHUS U MEJULIUTHCKUX Haxonuts nureparypy, ONMCHIBAIOILYIO
U3JICIUH, IPETyCMOTPEHHBIX JUIs yMmeer OTKPBIThIE BOMPOCHI B 00JaCTH COBPEMEHHOM
HCTIONBL30BaHUS B OMOTEXHOJIOTUU U 3PABOOXPAHEHMS.
npodeccuoHanbHOM cdepe "
- MeTtoamu morcka HaydyHOW HH(OpMALIHY B
6azax manasix NCBL
[Tpunatmn paboTs! amuiudukaTopa st
nposenenus 1P, o6opynoBanus st
3HaeT anekTpodopesa OeNKOB U HYKIIEHHOBBIX KUCIOT,
TK-11 roTOBHOCTS K OpraHH3aLix WHKY0aTOpOB U OMOPEAKTOPOB ISl pabOTHI C
1 OCYILECTBICHUIO PUKIAAHBIX 1 KJIETKaMHU TIPOKAPUOT U DYKapHOT.
MIPAKTUIECKUX POSKTOB M HHBIX Paborats ¢ KyabTypaMu IPOKAPUOTHICCKUX U
MEPOTPHUATHIA 110 U3yYECHHUIO Veer HYKapUOTHUECKUX KJIETOK, ONy4aTh
OMOXMMHYCCKUX H CTaOMITbHBIC KIICTOYHBIC JTMHHH,
(U3HOIOTHYECKUX TPOIIECCOB U AKCIIPECCUPYIOIIYIO PEKOMOUHAHTHBIE OETIKH.
ABJICHUH, IPOUCXOAINUX B MeTomamMu TIOTMMEPA3HOM LEMHON PEaKIHH,
KJICTKC qCIOBCKA 3IEKTPOPOPE3OM OETKOB ¥ HYKIEHHOBBIX
Brnageer | KucnoOT, METOAaMH OYMCTKH U BBIICTICHUS
OEITKOB ¥ HYKJICHHOBBIX KUCIIOT, METOIaMHU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
OcoOeHnHocTH pabOTH M BO3MOXXHOCTH
3HaeT 000pyTOBaHUS JIJISl TPOBEICHUS
TK-12 OMOTEXHOJIOINYECKHX PaboT.
CIOCOOHOCTH K OTIpeETICHUIO
. [TpuMeHsITh HOBbIE METOJIbI U METOIUKH,
HOBBIX 00JIACTEH HCCIIC/IOBAHNS 1 HaIpaBJICHHBIC HA OXPAHY 370POBbS TPaKIaH B
npoOieM B chepe pazpaboTku Ywmeer P pary 37op P
007acTi COBPEMEHHOM OMOTEXHOJIOTUU U
OMOXUMHUYECKUX U (PUUKO-
. 3JIPaBOOXPaHEHHUS.
XUMHYECKHX TEXHOJIOTHI B
31paBOOXPAHEHHH HaBbikamu BHEApEHUU HOBBIX METOJIOB U
Brnageer | MeTroauk, HampaBJICHHBIX HA OXPAHY 370POBbs

rpakJaaH B 00J1aCTH COBPEMEHHOM




OMOTEXHOJIOTHH U 3PaBOOXPAHEHHUS.

Jist hopMHpOBaHUS BBIIIEYKAa3aHHBIX KOMIIETCHIIMM B paMKaxX JUCHUTIIINHBI
«l'eHeTnyeckas HMHXEHEPHUS» MPUMEHSIOTCS CIEIYIOUME METOAbl aKTHUBHOTO/
UHTEPAKTUBHOTO OOYUEHUS:

JIeKIIMOHHBIE 3aHATHSL:

1. JIexuusi-BU3yasin3anus
2. Jlexuus-Oecena
IIpakTyeckue 3aHATH:

1. Cemunap-aucmyT
2. CeMHHap-NPAKTUKYM
3. Pa3BepnyTas 6ecena
4. JTabopaTopHbie pabOTHI

I. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Tema 1. IlpuHOMOBI MOJIEKYJSPHOro KjJaoHMpoBaHusi. Ilosmmepasnas
nenHasi peakuus (4 yac.)

LentpanpHas morma modekyisipHoit Ouonoruu. [lomstue rena. CTtpykrypa
F€HOMOB MPOKapuOT M JyKapuoT. OmEepoHHas CTPYKTypa T€HOB INPOKApPHOT M
IpEPBIBUCTAsA CTPYKTypa reHoB sykapuoT. Marpuunas PHK. [lonstue nucrpona.
Dkcnpeccus reHoB. [ToHsTue ammmudukanuu B )KUBbIX OpraHu3Max. Pernmkanus
JAHK y npokapuot n sykapuot. AMrumnkoH. [Ipaiimeps u JJTHK nomumepaser. Taq
noyimMepaza W ee pekoMmOuHaHTHbIE (opMmbl. Mexanusm I[IIP. Tumer ITLIP.
[lepBuyHas mocien0BaTEILHOCTh OMOMOIUMEPOB. DIEKTPOPOpe3 HYKICMHOBBIX
KHCJIOT. @yopeCceHTHO MEYEHbIE N€30KCUHYKICOTUATPUGOChATHI.
CexBennpoBanue 1o CoHrepy. MexaHuU3Mbl TPAaHCKPUIILIMA Y MPOKAPUOT H
syKapuoT. MexaHu3Mbl OOpaTHOW TpaHCKPUIIMU Yy BHUpycoB. Mcmosb3oBaHue
KauecTBeHHOM u konmyecTtBeHHoW [II[P ¢ oOpaTHO TpaHckpumuei B
MOJIEKYJISIPHON OMOTEXHOJIOTHH.

MexaHu3Mbl TPAHCISIMM B KJIETKaX JYKAPUOT M MPOKAPHUOT. becKiIeTouHbIe

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. MojaenbHas cuctema. Bupycel: Bupyc
tabayHol Mo3auku, bakrepuodar T4, ®ar nsamOaa. Dybdakrepuu: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsr: 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.
[lomunuakep.  MyJIBTUKONMWHOCTD W YHUKOIMUHOCTH CTapTOB PEIUIMKALINAH.
Tunel npomotopoB. MHaykTOpE! 3Kcnipeccuu. MHCynsaTopsl. [loHsATHE cenexkuuy.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpelpl. beno-ronybas cenexuus. KOMIIETEHTHBIE  KIIETKH.
Tpanchopmanusa. TemioBoil MOK M 3JeKTponopauus. BeiceB Ha MUTATENbHYIO
cpeny. OTO0op ¥ aHanmu3 TpaHCPOPMHUPOBAHHBIX KJIOHOB ¢ momotisio [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
TPaHCreHe3a B KJETKaxX MJIeKONUTAwIuX. TpaHcreHHble KUBOTHBIE.
IlepcnekTuBBI reHHOl Tepanuu (4 yac.)

[loueMy Henb3s  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
MOJIHOpa3MepHbIX TeHOB dykapuoT. Donaunr OenkoB. IlocTTpaHciasuuoHHbIE
Moaudukammuu OenkoB. ['omosormunas pexomOuHarus. JluHus KypuHbIX 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 ApyrHuxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexomOunamusa. HPRT omocpenoBanHast cenekiusi. DKcrpeccus

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



T€HOB B KJIETKM Y€JIOBEKAa. DJIMMUHUPOBAHUE MCKYCCTBEHHOW XpOMOCOMBIL. T€t-R
pempeccop Uil KOHTPOJSA OKCIpeccuu. lIpuMeHeHne HHCYIATOpPOB — JUIA
cTabWIM3aly  JKCOpeccHr.  TpaHCreHHbIe  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOYHBIX. TEXHOJOTUH CO3AaHUS TPAHCTEHHBIX
MJIEKOMUTAOMUX. M CMONb30BaHUE pPETPOBUPYCHBIX BEKTOPOB I CO3HAHUSA
TPAHCTEHHBIX JKMBOTHBIX. Meton Mukpounbekiui JIHK.IImopunoreHTHbIC
AMOpPHOHAJIbHBIE CTBOJIOBbIE KJETKH. llomydyeHne wW cenekuust TpacreHa.
MukpovuHbekus B 01acTonUCTy Miekonurtawomero. CKpeluBaHUEe TPAHCTEHOB.
[lomyuyeHne JIMHMM  TPAHCTEHHBIX JKUBOTHBIX.MICnonb3oBaHue  3smuTEnMeEB
MOJIOYHBIX JKE€JNE3 B KAyeCTBE MCTOYHMKA T'E€HETHYECKOTO MAaTepuayia Juis
KJIIOHUPOBAaHMs. BpIpalliBaHWe »HIUTENIMEB MOJIOYHBIX JKE€JIE€3 B KYyJIbTYpeE.
Nuayxkuust GO dasel. Y ganenue sapa u3 sitnexinetkd. CiausiHre TOHOPHOTO siipa !
pelUnueHTHol sluekneTku. KyiabTUBUpOBaHME MEPBBIX JEICHUM ApPOOIICHHUS.
MMrmaHTanus B OpraHus3M CypporaTHOM MaTepu.

Tema 4. Pa3padorka U CO3JaHHE TEHETHYECKMX KOHCTPYKUHUM
OnodapmManeBTHYECKOr0 Ha3HAYeHUd (2 yac.)

Okcrnpeccuonnbie mrtammbl E. Coli. Dxcnpeccuonnbie BeKTOpb. MHIYKTOPHI
skcnpeccun, UIITI. Ob6parnas tpanckpumnuus. Knonuposannas [IHK.Cucrema
nosyuyeHus: uutepgpepona. [lomyueHue yenoBeyeCcKUX TOPMOHOB C MPUMEHEHUEM
METOZIOB TeHHOW wuHxeHepuu. [IpomsBoacTBO aHTHTEn ¢ momoripio E. coli.
CriocoObl MpoOM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE MPOU3BOJACTBO OEJNKOB 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 reHeTu4eck 00yCJI0BJICHHBIX MATOJIOIHi, MOHOTCHHBIX U
MyJbTH(GAKTOPHBIX 3a00JieBaHMi (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
konmuyectBeHHOU [IIIP u ero mpumMenenwe B nuarHoctuke. DOIiyopeClEeHTHBIC
METKH J1sl reHoTunupoBanus ¢ nomoinbto [P, I'mopunuzanus JTHK. 3onas! mmis
ruopuanzanun JJHK. Ananus cateummtHbIX nocienaoatensHocTet JIHK.

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

bazoBble PUHIMITBI TOJTHOT€HOMHOTO CEKBEHUPOBaHUS. OMyibccuonHast [TLP.
Coznanue OubmuoTek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
UJEeHTU(PUKAITUN MYJIbTH()AKTOPHBIX 3a00J1eBaHMH. [Tonyuenue
MOCJICIOBATEILHOCTEN TPAHCKPUIITOMOB. AHHOTHPOBAHUE TOCIIEA0BATEIHLHOCTEH
B 0a3zax JaHHbIX. TEXHOJOTMU TOJHOTEHOMHOIO CKPUHUHTA accoluanuid ¢
natosiorneil. buomHdopmarnka: BO3ZHHUKHOBEHHUE, 1€, 3a7a4H, METOJbl. basbl
JAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTyp. ba3sl JaHHBIX OEJIKOBBIX
MOCJIEA0OBATEIBHOCTEW. ba3bl JTaHHBIX IMMOCJIEI0BATEIIBHOCTEN 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 accouenpoBaHHBIX C TATOJOTUSMHU.

|. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTHU KYPCA



3anstue 1. Opranum3anuss W NPUHOMIBI PadoOTBI B MOJEKYJISAPHO-
OHoJIornYecKue JadopaTopun A8 OMOMEINIMHCKUX HccaeqoBanmii (2 yac.)

ILinan 3anATHA:

1. JlaboparopHas nocyaa U NpUHLHIBI pAOOTHI C HEW.

2. O6opynoBaHue

3. ABroxmaBupoBaHue. CyxoxxapoBoi mkad. MeITbe J1aOOpaTOpHON HOCYBI.
OaHOpa30BbI 1 MHOTOPA30BBIN IIACTHUK.

4. IlpakTueckue  HaBbIKM ~ pabOTBI C  BECAMM  aHAJIMTUYECKUMHU,

MCXaHNMYCCKUMHU U JJICKTPOHHBIMH.

3ansitue 2. IlpuroroBiieHHe pPacTBOPOB /Jisl BbIJAeJEHUA M aHAJIHM3a
HYKJEHMHOBBIX KHCJIOT ( 2 yac.)

Ilnan 3aHsaTHA:

1. CrocoObl BbIpaK€HUS KOHIICHTPAILIUK PACTBOPOB.

2. CrocoObl TPHUTOTOBIICHHUSI PACTBOPOB 3aJlaHHON  KOHIICHTpamuu  (TI0
IJIOTHOCTH PacTBOPA).

3. IloTreHumomerpus. YcrpoiicTBO MMOTEHLIMOMETPA 151 pH-meTtpa.
OYHKITMOHUPOBAHUE CTEKJITHHOTO U KOMOMHHUPOBAHHOTO JIEKTPOIOB.

4. TloreHmuomerpuyeckoe TUTpoBaHUEe. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IIpuHUMNBI MAHMIYJIAUUH ¢ OMOMATEPHAJIOM, BblIJCJCHHE H
aHAJIM3 HYKJIENHOBBIX KHCJIOT ( 2 yac.)

Ilinan 3ansATHA:

1. TlpuHUMOBI MaHUTYJSIUU C OOpa3laMy TKaHEH, KIeTOK U JaOopaTOPHBIMU
YKUBOTHBIMHU

2. TlpaBumna paGoThl B MOJICKYJIIPHO-OMOIOTHYECKOM JTa0OpaTOPHH.

3. Knaccudukamus moMenieHui 1o CTerneHu YuCTOTHI.

4. JlamMuHapHBII MOTOK.

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



3anstue 4. Metons! Boiiesaenus JJHK n PHK u3 pa3iu4HbIX HCTOYHUKOB (
2 4ac.)

Il1an 3aHaATHA:

1. I'omoreHmsanus TkaHeu. JKHUIKOCTHBIE METOIBI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIHBIE areHTHI.

3. ®eHon-xsnopodopMeHHas dKcTpakius. Paznenenue oopasuoB Ha (a3bl.

4. ITlepeocaxkieHre HYKIEMHOBBIX KHCIOT C MHOMOIIBK H3O0MPOINUIOBOTO MU
STWJIOBOI'O CIHPTA.

5. COOC&III/ITGJII/Ii JIMHCHHBIN I[MOJIMAKPpUIIaMHU I, TTIMKOI'CH, alICTaT HATPUA.

3ansitue 5. Nejib-3s1eKTpodope3 HYKIEHHOBBIX KUCIOT ( 2 yac.)

Ili1an 3aHsaTHA:

B Teopus pa3neneHuss MOJNEKyYNI B JJIIEKTPUUYECKOM MOJIE.

B Arapo3sblii 1 NOTUAKPUIAMUIHBIN TEllb.

B Bbydepst nns osnektpodopeza.  3arpyzounble  Oydepsl.  Mapxkepsl
MOJIEKYJIIpHBIX Macc. OKpacka HYKJIEMHOBBIX KHCIOT Uil MX BHU3yaJIH3alUy,
sruauyM 6pomu u SYBR Green.

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauerca

BBIJICOCHUS HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO AJIEKTpodopesa.

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

Ilinan 3ansATHA:

1. Onrunueckas miotHocTs pacteopoB JJHK u PHK.

2. 3axkon byrepa—JlamGepra—bepa. Pacy€r KOHIIEHTpaluu KOHIICHTPAIUU
HYKJIEHHOBBIX KHUCIIOT.

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPUMETPA U CIIEKTPOMETPA.

3anstue 7. Boineaenne JIHK u3 o0pa3noB TkaHei manueHToB (2 yac.)



Il1an 3aHaTHA:

1.
2.

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

Metonsl Beiaenenusa JJHK u3 pa3nuyHbIX HCTOYHUKOB.

®deHon-xJ10poopMHast FKCTPAKIIHSL.

3ansitue 8. Ananu3 kadyecrBa BbigejeHHoii [IHK B arapo3snom reje u ¢

NOMOUIBLIO cieKTpodoToMeTpun (2 yac.)

Il1an 3auaTHA:

1. Teopernueckue ocHOBBI aHanM3a kadectBa BoiaeraeHHoW JHK B arapo3znom

e

2.

3aBucuMocTh  d¢dekTuBHOCTH  pasneneHuss  ¢parmento JIHK

KOJIMYCCTBA arapo3sl B I'CJIC

3.

Oxkpacka JIHK B arapo3HbIx Tesix.

. bydep nnsa HaneceHust 00pas3IOB Ha Trelb

4
5. Tunel anexkTpodope3HbIbix 0ypepon
6.
7
8

Amnanu3 kauectBa BoienenHoi JJHK ¢ momorisio criektpodoTomeTpun

. 3axoH byrepa—JlambepTa—bepa

. Onrtnueckad mJIOTHOCTH

3ansTue 9. /Iu3aiin ren-cnenuduueckux npaimepos (2 gac.)

Il1an 3angaTHA:

1.

2.

3.

Onpenenenue npaitmepa
Pacuer Temniepatypsl oTkura npanmMepa

[IpoBepka npaitmepa in Silico

3ansitue 10. TP ammindukanust pparmeHTa rena narepeca (2 gac.)

Il1an 3aHgaTHA:

1.
2.
3.

Teopus noJMMepa3HON UEMHON PEAKIUU
[Ton6op ycnoswmii [P

Tuner [P amnudukatopon

oT



4. Dnextpodopes npoaykros [IIP B arapo3nom rene

5. Ananu3 pesynbraTos [P

3ansTue 11. Boigenenune ¢gpparmMeHTa U3 arapo3Horo reJsi (24ac.)

Ilnan 3ansTHA:

1. HaGopsl nns Beigenenus JHK u3 arapo3Horo wim mojJyMakpyIaMUIHOTO
reias

2. OcobeHnHocTH 3ekTpodopesa mpu MOArOTOBKE 00pa3IloB JIJIs BBIICICHUS U3
reias

3. Kmaccuueckne metozsl Beiaenenus JJHK u3 arapo3Horo remis

3anstue 12. CekBeHUpoOBaHUe (PparMeHTa reHa nHTepeca (2 yac.)

Ili1an 3aHsaTHA:

1. Teopus cekBeHupoBanue no CaHrepy

2. Mcnonbp3BaHne MEYEHHBIX HYKJICOTHIOB

3. IIpobonoozomoexa 0ns cek8eHUpOBaHUsL

4. Peaknus ¢ Big Dye (Big Dye Reaction)

5. Ouuctka npoaykroB [P ¢ momompio Big Dye XTerminator Purification
Kit

6. AHanu3 pe3yNbTaTOB PEAKIMH CEKBEHUPOBAHUS

3ansaTne 13. AHAIM3 HYKJICOTHAHBIX IOCJEA0BATEJbHOCTEH € MOMOLILIO
nakera nporpamm Vector NTI u 6a3 nannsix NCBI (2 gac.)

Ilinan 3ansATHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. BosmosknocTtu nporpamuaoro obecrneuenust Vector NTI

3. CpaBHeHHE MOJYYEHHBIX MTOCIEA0BAaTEIBHOCTEN ¢ 0a3aMU JaHHBIX

4. Ilouck nonumopdu3MoB B MOCIIEIOBATEIBHOCTIX HHTEPECA

3anstue 14. Padora ¢ KyJbTypaMu KJIEeTOK MiIeKonmuTaomux (2 yac.)

Il1an 3augaTHA:



1. MeTtoapl KyJIbTUBUPOBAHUS KJIETOK U TKAHEH.

2. KynbpTypbl nepBUYHBIE U BTOPUYHBIE, TOCTOSIHHBIE KJIETOUYHbBIE JIMHHUH.

3. ba3oBple mUTAaTENBHBIE CPENbl U IIEPBbIE KJIETOUYHBIE JIMHUM YEJIOBEKA H
MJIEKONUTAIOIINX, KyJIbTypa Hela.

4. CpIBOPOTOYHOE U  OECCHIBOPOTOYHOE  KyJIbTUBHPOBAHUE, KaueCTBO
CBIBOPOTOK, TECTUPOBAHNE HA 3HJOTOKCHUHBI, POCTOBBIE (DAaKTOPBHI.

5. [lpuHmmMnel  ycTpoucTtBa W 0o0OpyOBaHUS  TMOMEIICHUNH IS
KyJIbTUBUPOBAHUS KJIETOK, OOKChI, OakTepuuuanbie jamibl, HEPA-unpTpanus,
JaMuHapHble 1Kagbl (CKamMbH), KJIAacChl JAMUHAPHBIX IIKa(QOB, TOPEIKH,
YCTAaHOBKHA Il TMOATOTOBKMA  BOJIbI  BBICOKOTO  KayecTBa, CyXOXKapOBbIE
CTEpUJIM3AIIMOHHBIE IKa(bl, aBTOKJIABbl, UHKYOATOPbI KIETOK, HHBEPTUPOBAHHBIC

MUKPOCKOIIBI.

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

Ili1an 3aHsaTHA:

1. PexomOunanTuas JJHK.

2. DHAOHYKJ€a3bl PECTPUKIIHUH.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kapruposanue momnekyisl JTHK.

5. IHoaroroska ¢parmentos JJHK mns kinonupoBanus

6. KomnereHntnsle kieTku. Tpanchopmarius.

7. OCOOEHHOCTH TEIIOBOTO IIOKA U 3JIEKTPONOPALIUU

3anstue 16. Tpancdexuust KjieTok MiaekonuTawmux (2 yac.)
Ilinan 3ansATHA:

1. TlonsiTre TpaHcheKIUn.

2. Tunsl TpaHcheurpyOINX PEaracHToB

3. HMcnonp3oBaHuE TUMIOCOM U 3JEKTPOIOPALIUU

4. PexoMmOUHAIMS U BUPYCHBIE CUCTEMbI TPAHCPEKITUU



3anarne 17. Cejekuuss B  KYJbTYpe KJIETOK W OTOOp
TpaHc(pOPpMHPOBAHHBIX KJIOHOB (2 4ac.)
Ilnan 3aHsaTHA:
CenleKTUBHBIE MapKePhl KJIETOK MIIEKOUTAIOIINX
CocraB cpen ais ceneKuuu
. IlpaBuna KyJTbTUBUPOBAHUS M pACUET KOHIICHTPAIIMA aHTUONOTHKOB

1

2

3

4, OT60p KJIOHOB 110 MOPGOJIOTHYECKUM TTPUIITHAKAM

5. Unentudukanus TpanchopMUPOBAaHHBIX KIOHOB ¢ nmoMolsio [TIHP
6

O160p GFP — nmoioXuUTENbHBIX KIIOHOB

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

Ilinan 3anATHA:

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

2. BO3MOYKHOCTM NPHMEHEHHUS METOAA MPOTOYHOW LIUTOMETPUM I aHAINA3A
KJIETOYHBIX MMOMYJIALMMA

3. IIpurorosnenue KJIETOYHBIX CYCIICH3UU IS IIPOTOYHOMN
UTOGIIyOPOMETPUU

4. Pabora Ha mporounom tmtodayopumerpe BD ACCURI: xamubposka
npubopa, cOOp U MEPBUYHBIN aHATU3 TAHHBIX.

5. JleTalbHBIA ~ aHanM3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAHHEM
nporpammuoro  obecmneuenuss  WIinMDI  2.9:  moctpoenune  omHO-
JBYXIApaMETPUUECKUX TUCTOrpamMM, AuddepeHuranus OJUHOYHBIX KIETOK U
KJIETOUYHBIX AarperatoB, CO3/IaHUE€ PErHOHOB, TE€UTUPOBAHHME, CTATHCTHYECKAas
00paboTKa JTaHHBIX.

6. MHTepnperanys MOJyYEHHBIX PE3YyJbTAaTOB: aHAIU3 PACIpPEACIICHHS KIETOK
o pa3MepHO-MOP(OJIOrMYECKUM MapaMeTpaM (Ha OCHOBE aHalW3a MapaMeTpoB
cBeTOpaccestHusl) M 1Mo (asam KIETOYHOrO 1uWKIa (HA OCHOBE aHanu3a

bayopecieHIIuy HoAuAa TPOTTHINS).



I11. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

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

e IuIaH-TpaUK BBIIOJHEHUS CAMOCTOATEIBHOW PAaOOTHI MO AMCLUUIUIMHE, B
TOM 4YHCJI€ NPUMEPHBIE HOPMbBI BPEMEHU Ha BBINOJHEHHE IO KaXIOMY
3aJJaHUIO;

® XapaKTEepUCTHUKA 3aJaHud JJIi CaMOCTOSITENIbHOM paboThl CTYIEHTOB U
METOJUYECKIE PEKOMEHIALINHU IO UX BBIIIOJIHEHUIO;

e TpeOOBaHMs K  MNPEACTABICHUIO W O(QOPMIIEHHIO  pe3ylbTaToOB
CaMOCTOATENbHON pabOTHI;

¢ KPpUTCPHUU OLICHKHU BBIITOJIHCHUA CaMOCTOSITCIbHOM pa6OTI>I.



IV. KOHTPOJIb TOCTUKEHUS IEJEN KYPCA

Ne KouTponupyemslie O1eHOYHBIE CPEICTBA - HANMCHOBAHHE
/n | MoZynw/ pas3zieins! / TEMbl Kopnpr u aTanst "
. TeKYILHH MIPOMEKYTOYHASL
JACUUTITHHB (hOpMHUPOBaHYS KOMITCTCHIUH
KOHTPOJIb aTTecTalys
1 Tewma I. [TpunImne: OIIK-9 3HaeT, yMeer, Kontponsnoe 3auer
MOJIEKYJISIPHOTO IK -11 BJIafieeT TECTUPOBaHME, Bomnpocsr -1-38
KJIOHUPOBAHMUSL. IK-12 Joxkman
[MonumepasHas nenHas ompoc
peakiust
Tewma II. ITpuaIUIBI
MOJICKYJIIPHOTO

KOHCTPYHPOBAHUS 1
KIJIOHHPOBAHMS C
MIPUMEHEHNEM
MHKpPOOPTaHH3MOB 1
BEKTOPHBIX CHCTEM
Tewma III. Coznanue u
HCIIOJb30BaHUE
TeHEeTHYECKUX
KOHCTPYKLMM 7151
TpaHCTeHe3a B KJIeTKaX
MJIEKOIHUTAOLTHX.
TpancreHHsle
KHUBOTHBIC.
[lepcniekTUBBI FeHHOM
Tepanuu

Tema IV. Pazpabotka u
CO3/1aHHE TeHETHUECKUX
KOHCTPYKLIUH
6nodapMaleBTHIECKOT0
Ha3HAYCHUS

Tema V. Ananuz
TeHEeTHYECKU
00yCIIOBIICHHBIX
MIaTOJIOT M, MOHOT'€HHBIX
1 MyJIbTH(HAKTOPHBIX
3a0oneBaHUN

Tema VI. Ot
TEHETHYECKOT0 aHaJIn3a
K FTEHOMHOH MEJIULIUHE:
TEXHOJIOTUH
ITOJTHOT€HOMHOTO
CKpPUHHMHTA acCcolalni
C IATOJIOTUEH

KoHTpoibHBIE U METOIMYECKHE MaTepuajbl, a TaKXKe KPUTEPUM U TOKa3aTelu,
HEO0OXOMMBIC JIJISl OIICHKW 3HAHWH, YMEHHM, HABBIKOB M XapaKTEPU3YIOIIHE dTAIlbI
dbopMupoBaHUs KOMIIETEHIIMA B  TIpollecC€ OCBOCHMS  00Opa3oBaTeIbHOU

porpaMmsl rpeacTapiieHsl B [Ipunoxenuu 2.



CIIMCOK YUYEBHOM JIUTEPATYPbHI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYHEHHUE JUCLHUIIJINHBI

OcHoBHas JuTeparypa
1. OpexoB C.H. ®apmarneBTrdeckas OMOTEXHOJIOTHS [ DNEKTPOHHBIN pecypce] /

- M.: I'SOTAP-Menua, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

JlonoTHUTEIbHAS JJUTEpPaTypa
1. Knunuyeckas reHeTuka. ' eHOMUKa U TPOTEOMUKA HACJIEICTBEHHOM
MaTOJIOTUH [ DIIEKTPOHHBIN pecypce] : yuebHoe nmocooue / Mytosun I'.P. - 3-e uzn.,
nepepad. u jom. - M. : ID0TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

2. MonekynspHbIe OCHOBBI COBPEMEHHON OHOJIOTHM [DIEeKTPpOHHBIA pecypc]:
VYu4eb. nocobue / HApimmun M., Cabnuna O.B. - HoocuOupck : PUL]
HI'V, 2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

3. ®apmareBTUUYecKast OMOTEXHOJIOTHA.  PyKOBOACTBO K  MPAKTHYECKUM
3aHATUAM. [DJIEKTPOHHBIN pecypc] : yuedHoe nocodue / Opexos C.H. ; mox
pen. B.A. beikoBa, A.B. Katimunckoro. - M. : I'90TAP-Meaua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

4. Ty3oBa, P. B. MonekylasipHO-TCHETUYECKUE MEXaHU3Mbl JBOJIOLUU
OpraHu4eckoro  mupa. ['eHeTMdeckass MW KJIETOYHAs  WHXKEHEPHUS
[OnexTpoHHBIN pecypc] : moHorpadus / P. B. Ty3osa, H. A. KoBaneB. —
DNeKTpoH. TEKCTOBbIE AaHHble. — MuHCK : benopycckas Hayka, 2010. —
395 C. — 978-985-08-1186-8. — Pexum JI0CTyMa:
http://www.iprbookshop.ru/10115.html

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOU CeTH

«AHTepHET»
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1. UnctpymeHt TUTST MIPOBEPKHU npaiiMepoB in silico

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

2. baza JaHHBIX JJIA ITOHUCKa OIHOHYKJICOTUAHBIX 3aMCH

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

3. Huctpyment nans mnepeBoja mnocieaosarenbHoctd JHK B pesepc-
KOMILIEMEHTAPHYIO

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

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

u3yueHus ononnpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit HatimonanesHoro Lientpa

ounorexHonornueckor nudopmaruu NCBI, 6a3a nannbix I'eHHbIil OaHK.

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

Search Tool, onmaiiH-iporpaMma Jijisi BRIpaBHUBAHHUS MOCIIEA0BaCIbHOCTEH
OMOJOTUYECKUX MAKPOMOJIEKYJT

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

organizer; nporpamMmma-ouOIUTEKAPb.

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

9. http://www.scopus.com — oubsmorpadudeckas 6a3a JTaHHBIX H HHICKC
IUTUPOBaHUST SCOPUS

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

oubnrorpaduueckas 0a3a naHHBIX U MHIAEKC uTupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckosi3praabIi HHGOPMAITMOHHBIN CAUT U (OpyM

10 MOJICKYJISIPHOM OUOJIOTUH

MNEPEYEHb NHO®OPMAIIMOHHBIX TEXHOJIOTUM U
IHPOI'PAMMHOI'O OBECIIEYEHUA

Mecrto pacnojioxxeHust IlepeyeHs NporpaMMHOro odecrneyeHus

KOMHblOTepHOﬁ TEXHUKH, HA

KOTOPOM YCTAaHOBJICHO
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http://www.molbiol.ru/

NMporpaMMHoOe odecreyeHue,

KOJIM4eCTBO pa0o4yux MecT

Komnerorephsiii knace 1Ikouibt
OomomenuiHEL ayn. M723, 15

pabounx mect

Microsoft Office Professional Plus 2013 — oducHBIi makeT, BKIFOYAOMIHIA
IporpaMMHOe obecriedeHre Ui paboThI C PAa3INYHBIMHU THIIAMU
JIOKYMEHTOB (TEKCTaMH, 3JIEKTPOHHBIMHU TaOIUIIaMu, 0a3aMU TaHHBIX U
ap.);

7Zip 16.04 - cBoGomubIi (ailnoBblit apXHUBATOP C BHICOKO# CTEMECHBIO
CXKaTHsl JTaHHBIX;

Adobe Acrobat XI Pro — maket mporpaMm Jjisl CO3AaHHs U IPOCMOTpa
AIIEKTPOHHBIX MyOnmkaruii B popmate PDF;

AutoCAD Electrical 2015 - TpéxmepHas cucteMa aBTOMAaTH3HPOBAHHOTO
NPOCKTUPOBAHHUS U YSPUCHUS;

ESET Endpoint Security 5 - koMmruiekcHas 3amura pabo4ux CTaHIUN Ha
6aze OC Windows. Tloameprxka BUPTyaau3alii + HOBbIC TEXHOIOT UL
WinDjView 2.0.2 - mporpamMma ajIst pacrio3HaBaHUs U IPOCMOTpa (Hhailion
¢ ognoumenHbM popmarom DIV u DjVu; SolidWorks 2016 -
nporpammHbii komiieke CATIP aist aBTomaTu3anuu padoT
NPOMBIIUICHHOTO IPENPHUATHS Ha dTAaX KOHCTPYKTOPCKON 1
TEXHOJIOTUYECKON ITOrOTOBKY HPOU3BOCTBA

Kommac-3D LT V12 - tpéxmepHas cucteMa MOJCITUPOBAHUS

Notepad++ 6.68 — TexcToBbIiT penakTop

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

science/cloning/vector-nti-software.html

2. Ilpu ocymiecTBiIeHHH 00pa30BaTEIBHOIO MPOLECCa CTYIEHTHl HCIOJIB3YIOT

nporpammuoe obecnieuenue: Microsoft Office (Excel, PowerPoint, Word u np.),

AeKTPOHHBIE pecypcehl caiita [IBOY, Bkiouas ObC IBOY.

3. bubnuorpaduueckass 0a3a MAaHHBIX M MHAEKC LUTUPOBAHUS SCOPUS,

oubnmorpaduueckas 0aza maHHBIX M uHAEKke muTupoBanus Web of Science,

MOWCKOBasi CUCTEMa, TeHHBIM OaHK W maker oniaiH-iporpamMM NCBI, nayunas

anekTpoHHas Oubnuoreka eLIBRARY, »snekTpoHHO-0MOMMOTEUHAss cucrema

“Znanium”, siekTpoHHas OuOmuoreynas cucrema IPRbooks, mubopmanmonHas

cuctema "EJJMHOE OKHO" noctyna k oOpa3oBaTelbHBIM pecypcaM JOCTYIN K

AIIEKTPOHHOMY 3aKa3y KHUT B ouoimorteke JIBOY.



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

4. Tlporpammuoe obecrneuenue Vector NTI mis ananusa miasmMua U Ipyrux
TeHETUYECKUX BEKTOPOB.

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

Search Tool, MIPOrPaMMHOE oOecrieueHHe TUTST BbIPAaBHUBAHUS
MOCIIeI0BACTTLHOCTEH OMOIOTHUECKUX MaKPOMOJICKYT

6. MEGA — mnporpaMMHBIM TakeT Ui (UIOTEHETUYECKOTO aHalu3a u
BBIPaBHUBAHUS MTOCIIEIOBATENHOCTEH OMOMOJIEKYT

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

aHalin3a KOPOTKHUX HYKICOTHAHBIX HOCHGHOB&TCHBHOCTGIZ " HpaﬁMepOB

VI. METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO
JUCHHUIIJINHBI

Kypc crpykrypupoBaH 1O XpOHOJOTHYECKOMY, TEMaTHYECKOMY M
CPaBHUTEIBHO-TUIOJIOTHYECKOMY MPUHIUIIAM, YTO MO3BOJISIET, C OJHOW CTOPOHBI,
CHUCTEeMaTHU3UpOBaTh Y4YEOHBIM MaTepuan, ¢ Ipyrod — MOTYEPKUBAET CBS3b C
JPYTUMU AUCIUIUIMHAMY TYMaHUTAPHOTO U CIIEIUATBLHOTO ITUKJIA.

B nmpomecce wu3ydeHus MarepHalioB Y4YeOHOTO Kypca MpeaiararoTcs
cienyromue GopMbl paboT: YTEHHE JIEKUUH, TPAaKTUYECKNE 3aHATHS, KOHTPOJIbHbIE
paboTHI.

Jlekyuonuvie 3aHAmMuUs OPWEHTHUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KaXIbIH pazfen Kypca U MpU3BaHbl OPUEHTUPOBATH CTYAECHTOB B IpeajaraéMom
MaTepuase, 3aJI0)KUTh HAydYHbIE U METOJIOJIOTMYECKHME OCHOBBI ISl JallbHEHTIeH
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

Ilpaxmuueckue 3auamusi aKIEHTUPOBAHbI HAa HanOoJiee MPUHLIMUIUAIBHBIX U
npoOJeMHBIX BoIpocax (Quiocopuu U TMPU3BAHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MUPOBO33PEHUYECKON MO3UIUH 1O JAHHBIM TEMaM.

B paboTe co cTyaeHTaMu HCTIOIB3YIOTCS pa3HOOOpa3HbIe CpeicTBa, POpMbI U
MeTO bl 00ydeHus (MH(POPMaIIMOHHO-Pa3BUBAIOIIINE, TPOOJIEMHO-TIOUCKOBHIE).

Oco60 3HaunMou Jist MPOoGeCCHOHATBHON MOJATOTOBKH CTY/ICHTOB SIBIISICTCS

camocmosimenvras paboma No Kypcy. B xone aToit paboThl CTYJIeHTHI OTOMPAIOT


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

HEOOXONMMBIA MaTepuaa M0 U3y4aeMOMY BOINPOCY H aHAIM3UPYIOT €ro.
CamocTosiTenbHas paboTa ¢ JUTEpPaTypOd BKIIIOYAET B ce0sl Takhe MPHUEMBI Kak
COCTABJICHME IUJIaHA, TE3MCOB, KOHCIIEKTOB, AaHHOTHUPOBAHUE HCTOYHHUKOB,
Harnucanue pedeparoB. B pamkax ydeOHOTO Kypca Moapa3yMeBaeTCsl COCTABICHHE
TEMaTUYECKHUX JOKJIaJI0B, KOTOphIE MPOBEPSAETCS MperoaaBaTeneM, 00CykIaercs
CO CTY/ICHTaMH M YYUTBIBACTCS IPU UTOTOBOM KOHTPOJIE 3HAHUM IO KypCy.

CryneHToB HE0OXOAUMO MO3HAKOMHUTh C OCHOBHBIMM HCTOYHUKaMH, 0e€3
KOTOPBIX HEBO3MOKHO MOJHOIICHHOE MOHUMaHue npobiemaTuku kKypca. [loatomy
9TH HWCTOYHMKH PEKOMCHIOBAaHBI CTYJICHTAM JUIA JIOMAllHETO W3yYCeHUS |
BKJIFOUCHBI B IPOTPaAMMY.

OcBoeHue Kypca  JIOJDKHO  CIOCOOCTBOBAaTh  PAa3BUTHUIO  HABBIKOB
00OCHOBaHHBIX M CaMOCTOSITCIIBHBIX OIEHOK (hakTOB M KoHIenIuii. [ToaTomy BO
Bcex (opMax KOHTPOJIS 3HAHWM, OCOOEHHO MPHU CJade 3a4eTa, BHUMAHUE JTOJKHO
ObITh OOpamieHo Ha MoHMMaHue GuiIocoPckoil MmpobdieMaTUKH, HAa yMEHHE

KPUTUYICCKHU NCIIOJIb30BaTh €€ PE3YyJIbTAThI U BLIBOADI.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
T COUTIIAHBI

JUiss mpoBeleHMs TMPaKTHUYECKUX paldoT, a Takxke Uil OpraHu3aluu
CaMOCTOSITENIbHOM paboThl CTyJAEHTaM JOCTYIIHO clleAymoliee JJabopaTtopHoe
o0opyZoBaHME W  CHEUUAIU3UPOBaHHbIE  KAOMHETHI,  COOTBETCTBYIOIIME
JEHUCTBYIOLIUM CaHUTAPHBIM U MPOTUBOMOXKAPHBIM HOPMaM, a TaKKe TpeOOBaHUSIM
TEXHUKH 0€30MaCHOCTU MPU MPOBENCHUU YUEOHBIX M HAyYHO-TIPOU3BOACTBEHHBIX

pabor:

HaunmenoBanue Ilepeyenb 0OCHOBHOIO 000pYyAOBAHMA
000py10BaHHBIX
MOMeIleHU 1
noMeleHu aJis
CaMOCTOSITEIbHOM
padoThI

KommbrorepHsIii kinacce Dkpad ¢ anekTponpuBosioM 236*147 cm Trim Screen Line;
[TkoJ1b1 GMOMETUIITHBI IIpoexktop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1




ayn. M723, 15 pabouunx
MECT

EW330U Mitsubishi; [Togcucrema cneruann3npoBaHHbBIX
kperuiennid ooopynoBanuss CORSA-2007 Tuarex; [loncucrema
BUACOKOMMYTalMK: MaTpuuHblii kommyTtaTtop DVI DXP 44 DVI
Pro Extron; ynnuautens DVI no Buroii mape DVI 201 Tx/Rx
Extron; [Togcucrema ayTmokoOMMYyTaIK U 3BYKOYCHIICHUS;
aKycTudeckas cucrtema Jijist notojgounoro montaxa SI 3CT LP
Extron; nmudposoit aynmuonponieccop DMP 44 LC Extron;
paciupenue st Koutposuiepa ynpasienus [PL T CR48;
oecnpoBoaubie JIBC mis oOyuaromuxcs 00ecreueHbl CHCTEMOM Ha
0a3e Touek poctymna 802.11a/b/g/n 2x2 MIMO(2SS).

Momno60x 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

YuranpHble 3161
Hayu4noii OubimoTexu
JAB®Y ¢ oTKpBITEIM
JOCTYTIOM K (hOHITY
(xopmyc A - ypoBeHb 10)

Momno60x 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 Cxopoctb noctyna B MHTepHET
500 Mowurt/cek. Paboune MecTa aJis Jroiel ¢ OorpaHuYECHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbSI OCHAIIICHBI TUCIUICSIMH U IPUHTEPaAMH
Bpaiinst; 000pya0BaHbl: TOPTATUBHBIMU YCTPOMCTBAMU ISl YTCHUS
IUIOCKOIEYATHBIX TEKCTOB, CKAHUPYIOIIUMH W YU TAIOIIMMU
MalllMHAMH BHUJICOYBEIICUUTEIIEM C BO3MOXKHOCTBIO PETYIISIIUU
I[BETOBBIX CIIEKTPOB; YBEINUUBAIOLIIMMH JICKTPOHHBIMH JIyITAMH U
yIBTPa3BYKOBBIMU MapKUPOBIIMKAMU

690922, ITpumopckuii
Kpaii, r. BiiaquBocToK,
octpoB Pycckui,
nosyoctpoB CanepHblid,

nocenok Asike, 10, ayn. M
421

MynbTuMeauitHAS Ay IUTOPUSL:

Mono6:10k Lenovo C360G-134164G500UDK; Okpan
npoeknnoHHbI Projecta Elpro Electrol, 300x173 cwm;
MynsTuMeauiinelii npoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpesnoii untepdeiic ¢ cucteMoit
aBTOMaTH4eckoro BraruBanus kabdemeir TLS TAM 201 Stan;
Hoxyment-kamepa Avervision CP355AF; MukpodonHnas
neTnnyHas paguocuctema Y BY nuanazona Sennheiser EW 122 G3
B cOCTaBe 0ecpoBOIHOTO MUKpodoHa U npueMHuka; Kogex
BuneokoHdpepeniicnsasu LifeSizeExpress 220- Codeconly- Non-
AES; Ceresas Buneokamepa Multipix MP-HD718; JIse JKK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayTMOKOMMYTAIMH U 3BYKOYCHJICHUS; IEHTPaJIN30BaHHOE
6ecniepeboitHOe oOecriedeHre IeKTPONUTaHUEM

690922, Ilpumopckuil Kpai,
r. BrnaguBocTOK, OCTpOB
Pyccxuii, IOJIyOCTPOB
CanepHblii, mocenok Askc,

10, ayn. M820, M823, M826

JlaGoparopusi OMOMETUITMHCKUK KJIETOUYHBIX TEXHOIOTUI

[Tpubop s TIpoBEeNCHUS TOTUMEPA3HOM IEMTHON PEaKIIUU C IETEKINCH
MPOAYKTOB aMIUIM(UKAIMKM B pexuMe «peanbHoro BpemeHn» CFX96
Touch Real Time System

Kamepa mms asnexrpodopesa Mini-Sub  Cell
1704467)

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

Kamepa mns npoBenenus BepTukanbHoro snekrpogopesa PROTEAN 11
xi Cell (BioRad 1651803)

Cuctema ans ¢ukcauuu u od6padbotku snextpodopesnbix reneir Gel Fix
System

GT System (BioRad




Uzmeputens Bogopoanoro nokasarens (pH) pacTBOpoB B KOMIUIEKTE ¢
3JIEKTPOIOM M KalImOpoBouHOM cuctemoit PB-11-P11

leiikep TepmocTatupyembiii ES-20/60

Hentpudyra mabopatopras MiniSpin

Hozarop aBToxmaBupyemsiii oqHokanansHeid HTL nepemennoro o6pema
100-1000 mxn Discovery Comfort (4046)

Hozarop aBToxmaBupyemsii oqHokanansHeii HTL mepemennoro o6rema
20-200 mxa Discovery Comfort (4045)

Jozarop aBTOKIAaBUPYeMBI OJHOKAH. IMEPEMEHHOTO oObema 2-20 MK
Discovery Comfort (4043)

Jlo3aTtop aBTOKJIaBHpYEMbIil OJTHOKaH. repeMeHHoro oobema 10-100 Mk
Discovery Comfort (4044)

Cuctema aBromarmsupoBanHas Biacore X100 System ans ananmza
MEXMOJICKYJISIPHBIX ~ B3aMMOJICHCTBUH ¢ HAO0OpOM JOMOJHHUTEIBHBIX
YyacTeil ¥ MporpaMMHBIM 00ecTiedeHUEM

Cucrema i1 HENPEPHIBHOTO HAOJIOJNCHMS 3a JKUBBIMU KJICTKAaMU B
KyabType, hopmupoBanus u anamuza uzobpaxenus Cell-IQ MLF, Chip
Technologies, Yexus

Wnkybatop mnepconanpubiii CO2- ¢ cucTeMOW MOHHUTOPHHTA |
MOBBINIEHHS BUTAIbHOCTH KiIeToK Galaxy (CO48R-230-1200)

Hlxad namMuHapHBI 2-T0 Kiacca OWOJOTHMYECKOH 3allUTHI, pa3Mep
paboueit moBepxaocT 150 cm SafeFAST Elite215S

Baxrepumunaeiii Y @-penmpkysarop Bo3ayxa, UVR-M

Merranka marautaas, MSH-300i

Munupoxkep-mretikep, MR-1

Tepmomretikep ranmeTssnii, PST-60 HL-4

Cuctema nosryuenus cepxurcroit Boas! Simplicity (SIMSVOOEU)
Hentpudyra madoparopHas Ul TPOBENCHHUS HPOOOMOATOTOBKU
MeTOoA0M neHTpudyrupoBanus S804R

XonoaunbHUK HU3KoTemnepaTypHbiii Forma 902

Jlo3aTop aBTOMAaTUYECKHI OJHOKAHAIBHBIA MepeMeHHOro oobema 0,2-2
MKJ1, cepur Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHYeCKUH BepTukanbHeiii MLS-3020 U

Becer ananutnueckue cepun Adventurer Pro AV213

Becr! nperusnonnsie cepuun Pioneer (PA413

Jlo3atop aneKTpudecKuii A1 ceposiornyeckux nunerok Swiftpet PRO
Hucrmsitop GFL-2008

Boasnas Oans-repmocrtar ¢ nepeMeiinBanueM WB-4MS,

Tepmocrar cyxoBo3ayniHbiii MIR-262

OrcaceiBaTenb MegunuHcKkuit OM-1

Becsr npenuznonnslie cepunt Pioneer (PA413




[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
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CamocrosiTenbHas paboTa BKIHOYAET:

1. GUOIMOTEYHYIO U JOMAIITHIO PaboTy ¢ YUeOHOU JIUTEpaTypoil U KOHCIIEKTOM

JICKILUH,

2. INOATOTOBKY K IMTPAKTHYCCKHUM 3aHATHAM,

3. BBINOJIHCHHUE HHAWBUAYAJIBHOI'O 3aJaHUA

4. moaroToBKy pedepara

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

HOp}I,ZIOK BBIIIOJTHEHUS CaMOCTOSTEIbHOM pa6OTBI

CTYACHTaMH OIIPCACJICH

HJIaHOM-Fpa(l)I/IKOM BBITIOJTHEHHS CAMOCTOSITEIbHOM pa60TBI IO AUCHOUITIINHE.

HJIaH-l"pa(l)l/lK BBINIOJIHEHHUSI CAMOCTOSITEIbLHOM paﬁoTLI o AMCIMIIJINHE

Ne Jarta/cpoknu Bun camocTosiTenbHOIM TprmepHbie
/i - paGoTHI HOPMbI BpeMeHH Ha | DopMa KOHTPOJIsI
BBINOJHEHHE
A cemectp
1-10 menens Pabora c koHCTIEKTOM, 15 Pedepat nummn
U3y4YEeHHE JIUTEPaTyphl IO npe3eHTalus,
JTUCHUIUIMHE, IOJTOTOBKA K KOHTPOJIBHOE
1 NPaKTHIECKOMY 3aHATHIO, TECTHPOBAHNE
HOATOTOBKA K KOHTPOJIBHOMY
TECTHPOBAHHIO, HATTMCAHNE
JIOKJIAJIOB, PEIICHHE TECTOB
11-17 nepens Pabora c koHCTIEKTOM, 15 Pedepar,
U3y4YeHHE JIUTePaTyphl IO KOHTPOJIBHOE
JTUCIUIUIMHE, TIOJOTOBKA K TECTUPOBaHHE
2 NPaKTHIECKOMY 3aHSATHIO,
HOATOTOBKA K KOHTPOJIBHOMY
TECTHPOBAHHUIO , TIOATOTOBKA
JIOKJIAJIOB, PELICHUE TECTOB
3 18 Henensa IloaroroBka Kk 3a4ery 24 3auer

CamocrosTenpHas pa60Ta CTYACHTOB COCTOUT U3 IMOATOTOBKH K IIPAKTUICCKUM

3aHATUAM, paOOTHI HaJ PEKOMEHAOBAHHOM JINTEPATYPOU, HAITUCAHUS JTOKJIAI0B 1O
TEME CEMUHAPCKOTO 3aHATHS, IOJATOTOBKH ITPE3EHTALIUH.

[IpenomaBarens mnpemiaraeT KaxaOMy CTYJAEHTY HWHAWUBUAYAJIbHBIE U
nuddepeHiupoBanHbie 3aaaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBIISTHCS B
rpyrme (Harnpumep, MOATOTOBKA JIOKJIA/la U MPE3CHTAlluU MO0 OJHOM TeME MOTYT
JieJIaTh HECKOJIBKO CTYJIGHTOB C pa3/ieJIeHHEM CBOUX OO0s3aHHOCTEW — OJMH

rOTOBUT HAYYHO-TEOPETUYECKYIO YaCTh, @ BTOPOU MPOBOAUT aHATU3 MPAKTUKH ).



CamocTosTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAWBHUIYATIbHO WIIH
IPYINIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT II€JIM, 00BbEMa, KOHKPETHOM TEMaTUKU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHHUM CTYACHTOB.

KoHTponb pe3ynbTaTOB CcaMOCTOSITENIBHOM pabOThl  CTYACHTOB JIOJDKEH
OCYUIIECTBIIATHCS B Mpejenax BPEMEHHU, OTBEJICHHOTO Ha 00s3aTebHbIC yueOHbIE
3aHITHS U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYJEHTOB 1O TUCIUILIMHE,
MOJKET MPOXOAUTH B MMCbMEHHOM, YCTHOM WM CMEIIaHHOM Qopme.

3aganHus 11 CAMOCTOSITEIbHOTO BbINOJTHEHUSA

1. Hamucanue pedepara mo Teme, MNPEUIOKEHHOW TNpernojaBaTeieM WIn
CaMOCTOATENLHO BRIOPAHHOM CTYZAEHTOM U COTJIACOBAHHOM C MPENoJaBaTeseM.

2. IloagroroBka mpe3eHTAUMid C  HCIOJIB30BAHUEM  MYJIBTHUMEIUMHOIO
o0opy10BaHUS.

MeToauyeckue yKa3aHUIO K BbINOJHEHUIO pedepara
Ieau u 3axa4u pedepara

Pedepar (ot nar. refero — noknampiBaro, cooOIar) MpeACTaBIIIeT COOOH
KpaTKO€ M3JI0)KEHUE NMPOoOJIeMbl MPAKTUUECKOTO UM TEOPETUUECKOT0 XapaKkTepa ¢
(bOopMyIMPOBKOI ONpEENIeHHbIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYACHTOM Impo0iieMa H3ydaeTcss M AaHaJU3UPYeTCs Ha OCHOBE OJHOTO WJIH
HECKOJIbKMX HCTOYHHMKOB. B OTiM4mMe OT KypcoBOW palOThI, MPEACTABIISIONICH
co00l KOMIUIEKCHOE HMCCJEeI0BaHHE MpoOieMbl, pedepar HampaBieH Ha aHAIIU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX paloT.

[]ensamu Hanucanus pedepara sIBIASIOTCS:

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

® Ppa3BUTHE HABBIKOB KPAaTKOTO H3JIOKEHUSI MaTepuasa ¢ BbIJECICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYyTH MPOOJIEMBI;

® pa3BUTHE HABBIKOB aHAJIM3a M3YyYEHHOrOo Marepuayia u (HOpMYJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAaHHOMY BOINPOCY B MHChbMEHHOUW (opme,
HAyYHbIM, TPAMOTHBIM SI3IKOM.

3adauamu nanucanus pedepara ABISIOTCS



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

- HAy4YuTh CTYJEHTA 'PAMOTHO MU3JIaraTh CBOIO MO3UIIMIO 110 aHAIU3UPYEMOH B
pedepate npobdiieme;

- TNOJArOTOBUTH CTYAEHTA K JaJbHEHIIEMY YYaCTHIO B HAYYHO — IPAKTHUECKUX
KOH(EpEeHLIUAX, CEMUHapax U KOHKypcax;

- TIOMOYb CTYJEHTY ONPENCIIUTHCSA C NHTEPECYIOLIEN €ro TEMOW, JalbHENIIEEe
PacKpbITHE KOTOPO BO3MOKHO OCYIIECTBUTHh IIPU HAMMCAHUU KYpPCOBOM pabOThI
WIH IATIIIOMA;

- YSCHUTH 175 ce0d M U3JI0KHUTh IPUYHMHBI CBOETO corjacusi (Hecorjiacus) ¢

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

OcHoBHBIE TPeOOBaHUA K CO/IeP:KaHUIO pedepaTa

CTyneHT JOJKEH HCIIONIb30BaTh TOJIBKO T€ MaTepuaibl (HayyHbIE CTaThH,
MOHOTpaduu, Mocoodus), KOTOpble UMEIOT NMPSMOE OTHOIICHUE K M30paHHOU UM
TeMe. He JOMyCKarOTCS OTCTpaHEHHBIE pAaCCYXICHMS, HE CBS3aHHBIE C
aHanusupyemon npoodiemoii. Conepxanue pedepara JOJIKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JOJDKHA TOJIBKO O/IHA MpodiiemMa (JOMyCKaeTCsl HECKOIbKO, TOJIBKO
€clii OHU B3auMOCBs3aHbl). CTyAEHTY HEOOXOIMMO CTPOro NPUICPKUBATHCS
JIOTUKU HW3JIOXKEHUsl (HayaTh C OMNPEJENICHHMs M aHajdu3a MOHITHH, MEepedTH K
[IOCTAaHOBKE TMPOOJEMBl, MpPOAHAIM3UPOBATh MYTH €€ pEeIIeHUus U CAeNaTh
COOTBETCTBYIOILIME BBIBOJIbI). PedepaT AOMKEH 3aKaHYMBATHCS BBIBEICHHEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

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

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJEAOBATEIbHO PACKPbIBAECTCS M30paHHas
Tema. B oTianune ot KypcoBoil pabOThl, OCHOBHOM TEKCT pedepara mpeanoiaraet

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



pedepaTa MOXKET JTOMOTHITHCS WUTFOCTPAIMSIMU, Ta0IUIIaMu, TpadhuKkaMu, HO UMHU
HE CleayeT "meperpyKarb" TEKCT;

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

5.Cnmcka UCnoiab30BaHHOM JIUTEpaTyphbl. B TaHHOM CIiMCKe Ha3bIBAIOTCS KaK Te
HMCTOYHUKHU, HA KOTOpPBIE CChUIAETCS CTYJEHT IMpHU MOATOTOBKE pedepara, Tak H
UHbIE, KOTOPbIE OBUTH M3YYEHBI UM MPHU MOATOTOBKE pedepara.

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

IMopsinok cnauyu pedepara u ero oueHka

Pedeparer mumryTcs cTyleHTaMHM B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBAEMbIE MPENOAABATENIEM IO KOHKPETHON JUCUUIUIMHE, JOKJIAIbIBACTCS
CTYJIEHTOM ¥ BBIHOCUTCA Ha o0OcyxaeHue. lledarHplii BapuaHT caaercs
MPENoIaBaTelNt0, BEAYIIEMY JUCHUIUINHY.

ITo pe3ynpTaTam NpoOBEPKU CTYACHTY BBICTABISIETCS ONPEICTICHHOE KOJIMYECTBO
OaI7IOB, KOTOPOE BXOJUT B O0IIIEe KOJIMYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B
TeyueHue cemectpa. Ilpum oueHke pedepara yUUTHIBAIOTCS COOTBETCTBUE
coJiep>kKaHusi BEIOPAHHOUM TeMe, YETKOCTh CTPYKTYphl pabOThl, yMeHHE paboTaTh C
HAyYHOHM JIUTEPATypOd, YMEHUE CTAaBUTh MPOOJIEMY U aHAJIU3UPOBAThH €€, YMEHHE
JOTUYECKA  MBICIUTh,  BIAJEHUE  MPOPECCHOHATILHOM  TEPMUHOJOTHEM,

IrPaMOTHOCTH O(hOpMIICHHUSI.

TeMmbl pepepaToB U npe3eHTALUI
1. TlonyyeHre MOHOKJIOHAJIbHBIX aHTUTEI
2. Tlonydyenre peKOMOMHAHTHBIX BaKUIWH
3. buoTexHoIorn4eckoe moyyueHne aHTHOMOTHKOB

4. MonekylsgpHOe KJIOHUPOBAaHUE



5. I'enHas MH)XEHepUsl paCTEHUI

6. IlpumeHeHNE TOMOJIOTUYHON PEKOMOMHAITUN B OMOTEXHOJIOTHH

7. BenkoBast umxkeHepus in Vivo

8. TpaHCTreHHbIE )KHBOTHBIE

9. Ilmomosas mymika Drosophila melanogaster, kak MoaenbHas cucrema

10.Bakrepus Escherichia coli, kak moneapHas cucreMa

11.Iposxxm Saccharomyces cerevisae, kak MoJIeJIbHAsI CHCTEMa

12.Hemaroma Caenorhabditis elegans, kak moeapHas cucreMa

13.Pe16a Danio rerio, kak MoaeapHas CHCTEMA

14 Meims Mus musculus u kpsica Rattus norvegicus, kak MoJieibHast ccTeMa

15.Bupychbl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeToabI CeKBEHUPOBAHUS HYKJICHHOBBIX KACIOT

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

18.IlpumeHeHne aHTUTEN B OMOTEXHOJIOTHH

19.1Tma3muaer GakTepuii U X MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.MeTobI cTepUIM3auy 1a00PaTOPHOI MOCYABl U TPUOOPOB

21.Crioco6bl oy4yeHus] peKOMOMHAHTHBIX OEIIKOB

22 KynbTyphl KJIETOK MJICKOITUTAIOIINX

23.11lTaMMbI KAIIIEYHOM MaIOUYKH MPUMEHSIEMbIE B OMOTEXHOJIOTHYECKUX
MIPOCKTaX

24.0co0EeHHOCTH HKCIIPECCUU PEKOMOMHAHTHBIX OEITKOB B KJIIETKAX YKapUOT

25.JIpoxcKeBbI€ SKCIIPECCUOHHBIE BEKTOPHI

26.Tunsl MPOMOTOPOB B IKCIPECCUOHHBIX BEKTOPax

27 HampaBieHHBIN MyTareHe3 U TeHHAsI HH)KEHEepHUs OCITKOB

28.®DaroBelil qUCILIEH

29.PubGocoMHbIN AuCTIeH

30.I1ony4yeHne peKOMOMHAHTHBIX OEITKOB MPU TTOMOIIU dYKAPHUOTHUIECKUX

CHCTEM

Kpurtepuu ounenxku pedepara



WznoxxeHHoe TMOHMMaHME pedepaTa Kak IEJIOCTHOIO aBTOPCKOTO TEKCTa
OTIpE/IEeTSICT KPUTEPUH €ro OILEHKU: HOBHU3HA TEKCTa; OOOCHOBAHHOCTH BBIOOpA
MCTOYHUKA; CTENEHb PACKPBITHS CYIIHOCTH BOMNPOCA; COONIOACHHS TpeOOBaHUM K
o opMIICHUIO.

HoBu3Ha TekcTa: a) akTyaJlbHOCTb TEMBbI HCCIEAOBaHMS; O) HOBHM3HA H
CaMOCTOATENLHOCTh B MOCTAHOBKE MPOOJIEeMbl, (OPMYJIHMPOBAHUE HOBOT'O aCIeKTa
U3BECTHOM TpOOJSEeMBbl B YCTAHOBJICHHHM HOBBIX CBsI3€il (MEXIIPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTETPAIIMOHHBIX); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMH,
KPUTHYECKOHN JTUTEPATypOl, CUCTEMATH3UPOBATh U CTPYKTYPUPOBATh MATEPHAT; T)
SIBIICHHOCTb aBTOPCKOM IMO3UIIMH, CAMOCTOATEIHHOCTh OLIEHOK W CYKICHUH; I)
CTHJIEBOE €IMHCTBO TEKCTA, €AMHCTBO ’KaHPOBBIX YEPT.

CreneHp pacKpbhITHS CYIIHOCTH BOIIpOCa: a) COOTBETCTBHE IUIaHA TeMeE
pedepara; 0) COOTBETCTBUE COAEpKaHMS TeMe U IUIaHy pedepara; B) NOJHOTA U
riiyOrHa 3HaHWM MO TeMme; ') 0OOCHOBAHHOCTH CIIOCOOOB M METOAOB PabOTHI C
MaTepuaioM; €) yMeHHe 0000IIaTh, AeJIaTh BBIBOJIbI, COIMOCTABIAThH Pa3JIMUHbIC
TOYKH 3PEHUS 110 OJTHOMY BOIIpOCy (mpodieme).

OOGOCHOBAaHHOCTh  BbIOOpAa HMCTOYHHUKOB: @) OIICHKAa HCIOJIb30BAaHHOU
JUTEepaTyphl: TMPUBJIEUYEHbl JIM Haubojiee U3BECTHbIE pabdOThl MO TeMe
UCCleIOBaHMs (B T.4. XKypHaJlbHblE NYONMKAIMM TOCJIEIHUX JIET, IOCJIEIHUE
CTaTUCTUYECKUE TaHHBIC, CBOJKH, CIIPABKU U T.1I.).

Cobmronenne TpeboBaHu K OGOPMIICHUIO: a) HACKOJIBKO BEPHO OGOPMIICHBI
CCBUIKM Ha WCIIOJIb3YEeMYIO JIMTEPaTypy, CIHUCOK JHTEpaTrypbl; O) OIeHKa
IPaMOTHOCTH W KYyJbTyphl  u3JOkeHuss (B T.4.  opdorpaduyeckon,
NYHKTYallMOHHOW, CTUJIMCTHYECKON KYyJbTYphI), BJIAJIEHUE TEPMUHOJIOTHEHN; B)
coOmtoieHne TpeOoBaHui K 00bEMY pedepara.

Penien3eHT J0MKEeH YeTko copMynHpoBaTh 3aMe€yaHHE U BOIPOCHI,
KeJIaTeIbHO CO CChUIKaMU Ha padoTy (MOKHO Ha KOHKPETHbIE CTPAaHUIBI pabOThI),
Ha WCCNeI0BaHUA U (aKTUIECKUE TaHHBIC, KOTOPBIC HE YUEN aBTOP.

PerieH3eHT MOXET Takke yka3aTh: oOpamiajcs M OpJUHATOpP K TeMe paHee

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



Ip.) U €CTh JU Kakue-InOo MpeIBapUTENbHbIE PE3yIbTaThl; KaK BBIMTYCKHHUK BEI
paboty (11aH, IPOMEXYTOUYHBIE ATalbl, KOHCYJIbTalUs, 10pad0TKa U nepepadboTka
HallMCaHHOTO MWJIM OTCYTCTBME UETKOrO IUIaHA, OTKa3 OT pPEKOMEHJaIuil
PYKOBOJIUTETSA).

CryneHT npencTaBisieT pedepar Ha PEeLeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3alUThl. PElIeH3eHTOM SIBISI€TCSl HAyYHBIM pyKOBOAUTENb. ONBIT MOKA3bIBAET, UTO
1eJIeCO00Pa3HO 03HAKOMUTH OpPAMHATOPA C PEIEH3UEHl 3a HECKOJIBKO JTHEH 0
3amuThl. ONIMOHEHTOB HA3HAYaeT MPENoJaBaTellb W3 YHUCIa OpAMHATOPOB. Jlis
YCTHOTO BBICTYIUIEHUS OpAUHATOPY A0cTaTo4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHU OTBEYAET 110 OMJIETaM Ha SK3aMEHe).

OneHka 5 CTaBUTCSI, €CIU BBINOJIHEHBI BCE TPEOOBaHUS K HAITMCAHUIO U 3aIUTE
pedepara: oOo3HaueHa mpodieMa W OOOCHOBAHA €€ aKTYallbHOCTh, CJieNiaH
KpaTKUM aHalu3 Pa3IMYHBIX TOYEK 3PEHHUsI Ha paccMaTpuBaeMylo MpoOseMy H
JOTUYHO H3JI0)KEHAa COOCTBEHHAsl MO3UIMs, C(HOPMYJIHPOBAHbl BBIBOJABI, TEMa
pacKpbITa MOJTHOCTBIO, BbIJEpPkKAaH 00BEM, COOIOICHBI TPEOOBaHUS K BHEUIHEMY
o(opmIIeHHIO0, JaHbI IPABUIIbHBIE OTBETHI HA JJOTIOJHUTEIbHBIE BOPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBINOJIHEHbI, HO
IpU O3TOM JIONYIIEHBl HENOYETHl. B 4YacTHOCTH, HMMEITCd HETOYHOCTH B
U3JI0)KEHUM  MaTepuaina; OTCYTCTBYET JIOTMYECKas IOCIIEI0BAaTEIbHOCTh B
CYKIEHUSX; HE BbIAEpKaH 00BEM pedepara; UMEITCd ynyueHus: B 0popMIiIeHNH;
Ha JOTIOJIHUTENIbHBIE BOIPOCHI IPYU 3aIIUTE AaHbI HEITOJIHBIE OTBETHI.

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

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

Ouenka 1 — pedepar opaAMHATOPOM HE MPEICTABIICH.
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Hacnopt ®OC

Kox u ¢popmysmpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETEeHI[UH
OCHOBBI IPEIMETHOTO TTOMCKA B
OITK-9 sHaer nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX
FOTOBHOCTS K TTPHMEHCHHIO pecypcax, MeIUKO-OMOJIOTHIECKYIO
CTICIIHAT3UPOBAHHOTO TCPMHUHOJIOTHIO.
000pyIOBaHHS U MEAUIIUHCKHAX Haxoauts nuteparypy, ONUCHIBAIOIIYIO
U3/IEH, TIPe/TyCMOTPEHHBIX JIs yMeeT OTKPBITBIE BOIIPOCHI B 00JIACTH COBPEMEHHOM
HCTIONIL30BAHHUS B OMOTEXHOJIOTHH U 37]PaBOOXPAHCHHUS.
podeCCHOHANTEHO cepe =
— MeTtonamu noucka Hay4yHOU UH(OpMaLIUY B
6a3ax mannbix NCBI.
[TpuaIMI padoTs! amIudUKaTOpa IS
nposenenus 1P, o6opynoBanust st
3HaeT anekTpodopesa 0ETKOB U HYKIEMHOBBIX KHCIIOT,
[1K-11 roToBHOCTH K OpraHH3aLiy MHKY0AaTOpOB U OMOPEAaKTOPOB Ui pabOThI C
U OCYILLLECTBIIEHHIO IPUKJIAAHBIX H KJIETKaMHU TIPOKAPUOT U IYKAPHOT.
MIPAKTUIECKHUX TPOSKTOB M MHBIX Paborats ¢ KynbTypaMu IPOKAPUOTUICCKUX U
MEPOIPHUATHIA 110 U3yYECHHUIO Vieer HYKapUOTHYECKUX KJIETOK, MOy4aTh
OMOXVMHYCCKUX H CTaOMITbHBIC KIICTOYHBIC JTMHHH,
(U3HOIOTHYECKHUX TPOIIECCOB U HKCIIPECCUPYIOIIYI0 PEKOMOMHAHTHBIE OEIIKH.
SBJICHHH, IPOUCXOMIAIINX B MeTogaMu HOIMMEPa3HOM LEMHOM PEAKIHH,
KJICTKE HEI0BCKA 5J1eKTPO(POpe30M OEKOB U HYKJIEHHOBBIX
Brnageer | KMCHOT, METOAAMH OYHCTKH U BBIICTICHUS
OENTKOB U HYKJIEHHOBBIX KUCIIOT, METOIaMU
MOJICKYJISIPHOTO KJIOHUPOBAHUSI.
Ocobennoctu paboOTH M BO3MOKHOCTH
3Haer 000py10BaHUs /7S IPOBEACHUS
MK-12 OMOTEXHOJIOTHYECKUX padoT.
CIIOCOOHOCTH K OTIPEICTICHUIO [TpuMeHSITh HOBBIE METOJIBI U METOTUKH,
HOBBIX O0JIacTel UCCIeOBaHUS U HaIpaBIIEHHBIE HA OXPaHY 370POBbs TPaKIaH B
npobieM B chepe pazpaboTku Ymeer 00J1aCTH COBPEMEHHOUN OMOTEXHOJIOTUH U
OMOXMMHYECKUX U (PU3UKO- 3/IpaBOOXpaHEHHUSI.
XUMUYECKHX TEXHONOTHH B HaBbikamu BHEJPEHUH HOBBIX METOJIOB M
3ApaBOOXpaHCHIH Brageer | METOMHK, HATPABIICHHBIX Ha OXPAHY 3710POBS
a rpaxaaH B 00JacTH COBPEMEHHOM
OMOTEXHOJIOTHH U 3]IPaBOOXPaHCHHSI.
Ne KoHnTponupyemslie Or11eHOYHBIE CPEICTBA - HAUMECHOBAHHE
/0 | MOZynw/ pa3nesl / TEMbI Kopnpr u aTanst 5 T —— IpoMeNRyTOTHAT
JUCLUATUIAHBI (hopMupOBaHUS KOMITETCHINH

KOHTPOJIb aTTecTanusa




Tewma I. [TpunHuHIIBI
MOJIEKYJISIPHOTO
KJIIOHUPOBAHHUSL.
[Honumepasznas nenHas
peaxiust

Tema II. ITpuHnuns
MOJIEKYJISIPHOTO
KOHCTPYHPOBAHHA U
KIIOHUPOBAHUSI C
MIPUMEHEHUEM
MUKPOOPTaHU3MOB U
BEKTOPHBIX CUCTEM
Tewma III. Co3nanue u
HCIIOJIb30BaHIE
FEHETHYECKUX
KOHCTPYKUHH 11
TpPaHCTEeHE3a B KJIETKAX
MIJIEKOITUTAIOIIHX.
TpancreHnsle
JKHBOTHEIE.
IlepcriekTUBBI T€HHOU
Tepanuu

Tema IV. PazpaboTka u
CO3JaHHE TeHETUYCCKUX
KOHCTPYKLIUAH
O6noQapMaeBTHIecKOro
Ha3HAYEHUS

Tema V. Ananns
FeHETHYECKHU
00yCIIOBIICHHBIX
[1aTOJIOr Ui, MOHOT€HHBIX
U MyJTbTU(PAKTOPHBIX
3a00J1eBaHMI

Tema VI. Ot
TEHETHYECKOT0 aHaJIM3a
K TeHOMHOM MEIUILINHE:
TEXHOJIOTUHA
IIOJIHOT€HOMHOT'O
CKpPUHHHTA aCCOIHAIINI
C IaToJIOTHei

OIIK-9 3Haer, ymeer,
[IK -11 BJIagEeT
I1K-12

Kontponsnoe
TECTUPOBAHHE,

Joxmang
orpoc

3auer
Bomnpocsr -1-38

HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIUI

Kon u Jrtanbl GOpMUPOBAHHSA KpUTEpHUHU MoKa3areju
¢Gopmyupo | KOMIETEHIIUU

B-Ka

KOMIETEeHIH

U

OIIK-9: OcHOBBI 3HaHue 3HaeT
TOTOBHOCTb K MIPEIMETHOTO OCHOBHBIX HenTtpanpHyto
MIPUMEHEHHUIO MOWCKA B JTaroB JOTMY
CHeLHaTUu3Up MH(OPMALIMOHHBI | CTAHOBJICHUS MOJIEKYJISIPHOM
OBAHHOTO X, TeHETUKH, ouosorum,
o0opyoBaHU 3uaer oubmuorpaduuec | ompeneneHui, OCHOBHBIE

au KHX pecypcax, MOHATHH, 3aKOHBI
MEIAUIIMHCKI MEAHUKO- OCHOBHBIX peanuzanuu u
X M3IeTui, OMOJIOTHYECKYIO0 | MEXaHH3MOB nepeaadn
MIPelyCMOTpe TEPMHHOJIOTHIO. | peanu3aiuu TeHETUYECKOMN




HHBIX JJI51 TeHETUYECKOT0 | MH(QOpMAaIIHH.
UCIOJIb30BaH Marepuaia Criocoben
us B O0OBSICHUTH
npodeccuona TIOHSITHSL:
JBHOU cdepe TEHETUYECKUI
KO/, TeH, aJlieb,
TOITYJISIIIHSL.
YmMenue YmMmeer
CXEMaTUYEeCKU CXEMaTUYEeCKU
BOCIIPOU3BOJNUT | MPEACTABUTH
b OCHOBHBIE
Haxonuts OMOJIOTUYECKHE | TEHETHYECKUE
JIuTeparypy, IIPOLECCHI, IIPOLIECCHI,
OTIHCHIBAIOMTYIO HaUTH PUMCHSICT
OTKpBITHIE JOTIOTHUTEIbHY | OCHOBHBIE
BOTIPOCHI B 10 TUTEPATypy TIOHSITHSI B
Ymeer 2 N
obnactu 10 U3y4aeMoi obnactu obmei
COBPEMEHHOM TeMe, YMEHUE TCHCTHKH B
OMOTEXHOJIOTUU U | IPUMEHSITh pelieHuu
3J[PABOOXPAHEHU | IMOTYYCHHBIC MPAKTHICCKHIX
a. 3HAHUS JIS 3a/1a4, ymeer
aHaJn3a IPEICTABIISTH
JUTEPaATyphl IO | PE3YJIbTATHI
CHEIHAIILHOCTH | SKCIIEPUMEHTAITbH
BIX PalOoT.
Bnaneer I'my6oxoe
HaBBIKAMU MOHUMAaHUE
YCTaHOBJICHHSI MPOIIECCOB
B3aMMOCBSI3ei (GyHKIIMOHUPOBAH
(yHIaMEHTAIbH | U TCHETHYECKOTO
bIX JUCIMILUINH, | ammapara,
MeTtonamu TaKHUX KaK TIPOUCXOISIIINAX
MOKCKAa HAYYHOH | XUMHUS, Ha BCEX YPOBHSIX
Bianeer uH(popMaluu B MOJIEKYJISIDHAsE | OpraHHU3aluu
0azax JaHHBIX ouomorus, YKUBOM MaTepHH.
NCBI. reHetuka u qp.; | CrmocoOen
HaBbikamu BBIPA3UTh CBOE
MIPOBEICHUS MHEHUE TI0
Hay4HO- chopMyIUpPOBaHH
HCCTIe0OBATeNbe | Oif mpoliieme,
KO paboThI apryMEeHTHUPOBATH
€ro.
3Haer 3HaeT pob
IK-12: COBpPEMEHHBIE 3BOJIIOLMOHHOMN
OcoOenHoctu
CIOCOOHOCTh METOIbI ujieu B
paboThl U
K NEeTEKINU OHMOJIOTHYECKOM
BO3MOYKHOCTH
oTpeaeneHn MoJIMMOP(HU3MO | MEPOBO33PEHHUMU;
3Haer 000pyI0BaHUS
10 HOBBIX B B TCHETHKE AMeeT
. JUTSI TIPOBEJICHUS
obmacreit COBpPEMEHHBIE
OMOTEXHOJIOTHYE
UCCIIEIOBaHU IpeJICTaBICHUS
CKHX paboT.
s ¥ po0iieM 00 ocHOBax
B chepe SBOJIIOIIMOHHOMN




pa3paboTKu

TEOPHH, O MUKPO-

OroxXuMm4Iec u
KHX U MaKpO3BOJIIOLUH.
¢busuKo- 3HaeT METO/IbI
XUMHUYECKUX U3y4YEeHUs
TEXHOJIOTHI HACJIEACTBEHHOCT
B U ¥ TEHETHUYECKOU
3/IpaBOOXpaH W3MEHYHUBOCTH.
€HUU Hemonctpupyer | YMeer
yYMEHHE chopMynupoBaTh
[IpuMeHATH npuodperaTh Hay4HYIO
HOBBIC METOJIbI U | HOBBIC 3HAHUSI C | IPOOIEMY B
METO/MKH, UCIIONIb30BaHUE | 00JacTH
HaIpaBJICHHBIC M COBPEMEHHBIX | TCHETHKU. Y MEET
Ha OXpaHy HAy4YHbIX PUMEHSATD
Vcer 310POBbsI METO/IOB pa3paboTaHHBIC
rpaKJIaH B TE€HETUKH. METO/IMKH B
obnactu Ymeer JKCIIEPUMEHTAJIbH
COBPEMEHHOM ¢dbopMynupoBath | 0if pabore.
OMOTEXHOJIOTHH U | HAyYHbIE 3a]]a4l
3/IpaBOOXPAaHEHN | U MOAOUPATH
a. aJICKBAaTHbBIC
METO/bI JJII UX
penieHusl.
Bnaneer Bnaneer
OCHOBHBIMH HaBBIKAMH
Haspikamu
COBPEMEHHBIMH | UCIIOJIb30BAHUS
BHC/peHIH TEHOMHOM KOMITBIOTEPHBIX
HOBBIX METOMOB M | 1o 1 p11ptHbL. porpamm JJis
METOHK, MOJICKYJISIPHOT'O
HaIpaBJIEeHHBIX MOJEIHPOBAHUS 1
Ha OxpaHy aHajamn3a
Bianeer 310pOBbsI FeHETHYECKOl
Tpa/laH B uH(pOopMaLnu.
obnactu
COBPEMEHHOM
OMOTEXHOJIOTUH U
3IpaBOOXpaHEHU
a.
[Tpunun paboTsl
ITK-11: amMIu@ukKaTopa
TOTOBHOCTH K JJ1s1 IPOBEACHUA
OpraHu3anuu [P,
u 000pyI0BaHUS
OCYIICCTBJICH 3HaeT 1A
U0 anekTpodopesa
OpUKIaIHBIX OENKOB U
u HYKJICMHOBBIX
MPaKTUYECKHU KHCJIOT,

X MIPOEKTOB U
MHBIX

UHKY0aTOpOB U
OMOpPEaKTOpPOB




MEPOTIPUSITH TSl pabOTHI C
W 1o KJIETKaMH
U3Y4YEHHUIO MPOKApUOT U
OnoXuMHYIec JYKapHOT.
KHX U JHemoucTpupyer | YmMeer
¢dusnonoruye PaGotats ¢ yMEHUE c(hopMyIIUPOBATH
CKUX KYJIBTYpaMu npuodperaTh HAYYHYIO
MIPOLIECCOB U MPOKAPUOTUYECK | HOBBIC 3HAHUSI C | IPOOIEMY B
SIBJICHUH, UX " UCIIONIb30BaHUE | 00JacTH
MIPOUCX OIS YKApUOTHYECKA | M COBPEMEHHBIX | TEHETUKH. Y MEeT
UX B KJIETKE X KJICTOK, HAy4YHBIX IPUMEHSITD
YEJIOBEKA; Vateer MOJTy4aTh METOJIOB paszpaboTaHHBIC
cTaOuIbHBIC TeHETHUKHU. METOJUKHU B
KJICTOYHBIC Ymeer IKCIIEPUMEHTAIIEH
JIUHUH, ¢dbopMynupoBats | oif pabore.
IKCIIPECCUPYIOI | HAYYHBIC 3a/1a9U
VIO ¥ 11010MpaTh
PEKOMOWHAHTHBIC | a/ICKBaTHBIE
OenKu. METOJIBI JUTSl UX
pEIICHHUS.
Metonmamu Bnaneer Bnaneer
MOJIMMEPA3HOM OCHOBHBIMH HaBBIKAMU
LEMHON PeakIiy, | COBPEMEHHBIMHU | HCIIOIb30BaHUS
aeKTpoope3oM | MeToAamMu KOMITBIOTEPHBIX
0enKoB u TeHOMHOI porpamm st
HYKJICHHOBBIX METUITIHBI. MOJICKYJISIPHOTO
KHCTIOT, MOJICTTUPOBAHUS U
METOIaMHU aHajamn3a
Bnaneer .
OUHCTKHU U TeHeTHUUYECKOM
BBIJICTICHUS uH(pOpMaIHH.
OenKoB U
HYKJICHHOBBIX
KHCTIOT,
METOIaMHU
MOJIEKYJISIPHOTO
KIIOHHUPOBAHUSI.

KOHTpOJIbHI)Ie TECTbl IpPCAHA3HAYCHbLI JIA CTYACHTOB, H3YYalOIIUX KYpPC

OueHo4vHbIe cpeacrea aJjs Telcymeﬁ aTrecranumu

((MOJIeKYJIHpHO-FCHCTI/I‘-ICCKI/IC TCXHOJIOTHH B MCOHUITHUHEC)).




[Ipu pabote ¢ Tectamu npenngaraeTcsi BHIOpATh OJUH BapUAHT OTBETA U3 TPEX —
YEeThIpEX IIPEUIOKEHHBIX. B TO K€ BpeMs TeCTbl II0 CBOEH CIIOKHOCTH
HeoAMHAKOBBI. Cpenu MpeIoKEHHBIX HMEIOTCS TECTbl, KOTOPBIE COJAEpIKaT
HECKOJIbKO BapHaHTOB MPaBHIBHBIX OTBETOB. OpJMHATOPY HEOOXOAMMO YKa3aTb
BCE MPaBUJIbHBIE OTBETHI.

TecThl paccunmTaHbl Kak Ha WHIUBUIYyaJIbHOE, TaK U Ha KOJUIEKTUBHOE HX
pemenrie. OHU MOTYT OBITH UCTIOJIb30BaHBI B MPOIIECCE U AYUTOPHBIX 3aHITHH, U
CaMOCTOATENbHON paboThl. OTOOpP TECTOB, HEOOXOAUMBIX IS KOHTPOJISI 3HAHUH B
Ipoliecce MPOMEKYTOYHOM aTTeCTalluy MPOU3BOJIUTCS KaXAbIM MPENoJaBaTeIeM
WHIUBU Ty JTEHO.

PesynbTaTh BBITIOJIHEHHUSI TECTOBBIX 3aJlaHun OIICHUBAIOTCS
IpernoaBaresieM Mo MATHOAIIBHOM MIKaJle JUIsl BRICTABJICHHS aTTECTALMKM WIIU IO
cUCTeME «3ader» — «He 3adeT». OIleHKa «OTJIMYHO» BBICTABISCTCA MPHU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpeniosKeHHbBIX MPEenoiaBaTesieM TECTOB.
O1neHKa «XOpoII0» — MpH MpaBUIBHOM OoTBeTe Ha OoJiee uem 70% TectoB. OreHka
«YZOBJICTBOPUTEIHHO» — TMpPU TpaBUIbHOM oOTBeTe Ha 50% mpeaioKeHHBIX
OpAMHATOPY TECTOB.

IIpumeps! TECTOBBIX 3aaHUM

1. HazHaueHue nMuTaTeIbHbIX CPEI:

a) obecrieueHne BbDKMBAEMOCTH KIIETOK;

0) crmocoOHOCTH KIIETOK K Mpoindepanuu;

B) CIIOCOOHOCTH KJIETOK K AU PepeHITupPOBKE

1) 0, B - BEPHO;

€) BCE BBILIEIIEPEYUCIEHHOE BEPHO.

2. Kaknwe BUIBI MaTEpHAIOB HMCIOJIL3YIOTCS TPH KyJIbTHBHPOBAHUHU KIIETOK
MJICKOTTUTAIOIINX ;

a) TUIaCTHK;

0) aIFOMOOOPOCUITMKATHOE CTEKJIO;

B) METAJLI;

I') BCE BBILIETIEPEUUCICHHOE BEPHO



3. XapakTepHble MPU3HAKA allONTO3a KIETKH:

a) TEHeTWYeCKas JCTCPMHHAHTA, YJacCTHE CIEIUAIbHBIX BHYTPHUKIECTOYHBIX
MEXaHU3MOB;

0) HemporpaMMupyemasi THOEIb KIETOK;

B) IPOrpaMMHUPYEMBIil XapakTep ruOenu KIETKH;

T') Ipoliecc rudeu HeynpaBisieM;

1) IPOTIECC THOETN 0OpaTUM.

4. IlepBble SKCHEPUMEHTHI, TOKA3aBIIHME, YTO >KUBOTHBIE TKAHU BO3MOMXHO

KyJIbTUBUPOBaTh B  (PU3MOJIOTMYECKOM  pacTBope IN  Vitro  mposen

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

4. P. XappucoH

5. Kakue kietku serdye KyJabTUBUPOBATH?

a) Knetkn Me301epMalbHOTO TPOMCX 0K ICHHUST,;

0) DnuTenuanbHbIe KICTKH;

B) Heliponsr;

r) KneTku sHIOKpUHHBIX TKaHEH

6. ®akTopsl pocTa ITO

a) OMOJIOTMYECKH aKTUBHBIC COCIMHCHHS;

0) CTUMYHPYIOT WM UHTHOUPYIOT nefieHre u AuddepeHIInpoOBKY KIETOK;

B) SIBJISIFOTCSI OCHOBHBIMH TIEPEHOCYMKAMH MHUTOTEHHOTO CUTHAJIA KICTKH;

I') TPOIYIUPYIOTCS HECTIEN(DUISCKUMH KJIETKaMH, HaXOISIIIUMHCSI BO MHOTHX
TKaHSX;

1) CXOJTHBI C TOPMOHAMU;

€) BCE BEPHO;

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

7. [Ipn TpaHchopMaLu CKOPOCTh pocTa KJIETOK
1. HE WU3MEHSIETCA

2. YBEJIMYUBACTCS



3. yMEHbIIIaeTcs

8. Ycmemnoe ucnonb3oBanue GuOpoOIaCTOB B MEAUIIMHE CBA3aHO C TEM, YTO
OHU UMEIOT:

a) TUTUTOUTHBINA KapHOTHII;

0) HU3Kas SKCTIPECCUSI AaHTUTEHOB TUCTOCOBMECTHUMOCTH;

B) OTCYTCTBHE OHKOTEHHBIX TIOTCHITHIA;,

') CHHTE3UPYIOT TPOIMOKOJUIATEH;

1) TPOIYIUPYIOT (haKTOPHI POCTA;

€) BCE BEPHO

9. KynpTuBHUpOBaHHWE OpPraHOB HAa CTOJMKE W3 METAUTMYCCKOW CETKU

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

10. HakormyieHne OTXOJI0B M HEMOCTOSTHCTBO BHEIIHMX YCJIOBHM HaOJIOaeTCs
NP KyJIbTUBUPOBAHNH
a) HEMPOTOYHOM;
0) MPOTOYHOM
11. TTo uctounuky BeiaeneHus: CK knaccuuuupyror:
a) SMOpUOHAJILHBIE;
0) geranpHbIE;
B) CTBOJIOBBIE KJICTKH B3POCJIOTO OpTaHU3Ma
') BCE€ BEPHO
12. CTBOIOBBIC KJIETKH
a) HenudhepeHITMPOBaHHBIC KIIETKH,
0) muddepeHInPOBaHHBIC KICTKH
B) CITOCOOHBI K CAMOBOCIIPOU3BEACHHUIO
r) crocoOHbI K AU(PHEPEHIUPOBKE B CHIELIMATU3NPOBAHHbIE TKaHH;

1) a,B,I' - BEPHO



13. OmbOpuoHansHbIe cTBOJIOBBIE KiIeTKH (DCK)
a) MOTYT HEOTPAaHWYEHHO IOJICPKUBATHCS B KYJbType M CIIOCOOHBI K
mudpepeHInpoBKE BO BCE KIETKH B3pOCIOrO OpraHu3Ma;
0) o0mamaroT OrpaHWYEHHOM CIOCOOHOCTBhIO K Jud(depeHIUpOBKE H
OTpaHUYECHHBIM MPOJU(EPATUBHBIM OTCHIIMAJIOM.
B) 00JaJal0T CIIOCOOHOCTBIO K KOHTEKCT-3aBUCUMOM AudPpepeHIIupOBKE B
"HEpOJCTBEHHBIE" TUIIBI KJIETOK.
14. Comatuueckue ctBoioBbie kKieTku (CCK)
a) MOTYT HEOTPAaHWYEHHO IOJICPKUBATHCS B KYJbType M CIIOCOOHBI K
i pepeHInpOBKE BO BCE KIIETKH B3POCIIOrO OpraHu3Ma;
0) o0mamaroT OrpaHUYEHHOW CIOCOOHOCThIO K JuddepeHuupoBke U
OTpaHUYCHHBIM PO (EPATUBHBIM TTOTCHIIHAIIOM;
B) 00JIalal0T CHOCOOHOCTHIO K KOHTEKCT-3aBUCUMOW JU(PEpeHIIMPOBKE B
"HEPOJICTBEHHBIEC" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocnoro opranuzMa 0OHapyKeHbI B:
a) KpOBY;
0) KOCTHOM MO3T€;
B) CKEJIETHBIX MBIIIIIAX;
I') POTOBULIE U CETYATKE I71a3a;
1) IyJibIie 3y0OoB;
1) TOJIOBHOM W CITUHHOM MO3T¢;
€) KPOBEHOCHBIX COCY/IaX;
) TICYECHU;
3) KOX€;
1) JKEITyTI0YHO-KUIIICYUHOM TPAKTE;
K) MOJKEITy IOYHOU JKesese.
J1) BCE BEPHO
16. Mesenxumanbabie cTBOOBbIe KieTkH (MCK) oTkpeiTeI B 60-X romax

IpouujIoro CToJCTuA



a) A. ®puneHImTetHOM;
0) A. MakCHMOBBIM;
r) JI. Kopoukunsim
17. MCK sBnsitoTcs peAIeCTBeHHUKaMU
a) aJIUMOIUTOB,;
0) XOHPOLIUTOB;
B) 0CT€00JIaCTOB;
r) ¢ubpo0OIacTOB;
1) CTPOMBI KOCTHOT'O MO3ra:
e) a,0,B,11 - BEpHO
18. OCK npumeHSIoTCs 15 JICUCHUS:
a) quadet tumna I;
0) 6ousie3ns [lapkuHcoHa;
B) TPaBMaTHYECKUX MOBPEXKICHUIN CIMHHOTO MO3Ta;
I') UIIIEMUYECKON OO0JIE3HU CEepla;
1) TyOepKyJiesa;
€) MbILIeYHOU qucTpodun romenHa;
X) a,0,B.T,€ -BEpHO
19. B3pocibie CTBOJIOBBIC KIIETKH:
a) SIBJISIIOTCS PUIMHOM HEKOTOPHIX THIIOB PaKa,
0) TepsIOT KU3HECTIOCOOHOCTD C YBEIMUYCHUEM BO3pacTa JIOHOPA;
B) 0OHAPY>KEHBI TOJILKO B IJIOAHOW TKAHU U YMOUJIUKAIBHON KPOBU;
I') MOTYT OBITh MCTIOJIB30BaHbI JJI CO3/IaHUS LIETOCTHOT'O OPraHa;
1) UMEIOT TaKyIO e aHTUTEHHOCTh, KaK M KJIETKU JOHOPA;
€) BCe BEPHO;

) OTBETHI a),0), U J1) BEPHBI

20. lns co3ganus KyJbTYpPbl SMOPUOHAIIBHBIX CTBOJIOBBIX KJIETOK BbI JOJKHBI
VMETB:

a) OIJIOJIOTBOPEHHYIO SAUIIEKIIETKY;



0) COMaTUYECKYIO KIETKY;
B) MaTKy JUIsl UMIUTAHTAIINH;
I') TOAXOJMSIIYIO Cpely JUlsl BbIpalllUBaHUs, HAPUMEP KJIETOYHBIC JIMHUU
MBIIIIH;
1) MHOKECTBO OILIOJIOTBOPEHHBIX SUIEKIIETOK;
€) OTBETHI a) U T') BEPHBHI;
) OTBETHI a), 0) U T') BEpHBI
21. TpyaHoCcTH B UCIOJB30BAHUU CYIIECTBYIOIIMX B HACTOSIIEEe BpeMs
AMOPHUOHAIBHBIX KJIETOYHBIX JUHUI B JICYEHUU 3a00JIEBAHUI YEIOBEKA COCTOMUT B
CJIEIYIOLIEM:
a) OHU MOT'YT TP PEepeHINPOBATHCSA B HENIPABWIBHBIN TUIT TKAHU;
0) OHU MOTYT CITY>KHUT HCTOYHUKOM PaKa;
B) OHU MOTYT OBITh 3arps3HEHBI IPU BBIPAIIMBAHUHN HA KJIETOYHBIX JIMHUSAX
MBIIIIH;
r), 0 1 B - BEpHO
22. B monanep:kaHUM >KU3HU BBICIIUX OPraHM3MOB KIIIOUEBYIO POJIb HUIPaeT
KOHTPOJIb
a) mponudepanmu;
0) mudhepeHITMPOBKY;
B) HAMpPaBJIEHHOTO JBUKCHHUSI KJIECTOK;
') BCE€ BEPHO
23. JIns MHOYKUUU CIUSTHUS KIIETOK UCIIOJIb3YIOTCS BEIIECTBA
a) nonsl Ca?*
0) MOJIMATUIICHTITNKOJIb,
B) JIM30JICLUTHUH,
I') MOHOOJIEAT TJIUIIEpUHA,
n) Bupyc CeHnaii
€) TIIMLEPUH
) BCE BEpPHO

3) a,0,B,I,]1 ~-BEPHO


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

24. KneTku, WCMONB3yeMble KaK B KJIETOYHON TPAHCIUIAHTOJIOTHH, TaK U B
TKaHEBOW WH)KEHEPUHU, MOTYT OBITh:

a) ayTOTCHHBIMU;

0)aJTIOTeHHBIMU;

B) KCEHOTCHHBIMHU

I') BC€ BEPHO

25. T'unorermyeckass  CHOCOOHOCTh  CTBOJIOBBIX  KJETOK  B3pOCIIOTO

g hepeHIIMPOBATHCS B KIIETKH HECKOJIBKUX HAIpaBiICHUN U GEPEHIIUPOBKU

a) IJIaCTUYHOCTB;
0) mepcucTeH1us;
r) nposudepanus

26. OnyxoJieBbIC KJIIETKH B KYJIBTYpE:

a) nensitest 50 pas;

0) nensites 100 pas;

B) OECCMEPTHBI;

T) HE JEJATCS

27. IlpuMepoM CITIOHTAHHOTO CITUSHUS KJIETOK HE SBISICTCS:

a) mIa3MoraMus y Tpu0oB;

0) cIMsTHUE MUOITUTOB;

B)CJIMSIHUE OTTYXOJIEBBIX KJIETOK;

r)o0pa3oBaHNE 3UTOTHI;

n) ciusiaue pudpo6IacToB

28. KneTku nepBUYHOUN KYJIbTYpBI:

a) OJHOPOJIHBI;

0) reTeporeHHbI;

B) HE COJIepKAT CICIMAIN3UPOBAHHBIX KIIETOK;

') aKTUBHO MPOTHPEPUPYIOT

29. IIpu3Haku U CBOKWCTBA XUMEPHOTO OPraHU3Ma MOTOMKaM:

a) mepeaaroTcs;

0) He mepenarTcs



30. B akcnepumenrax, mnpoBereHHbIX Poccom Xappuconom B 1907 romy, in
Vitro KyJIbTHBHpOBAJIACh TKAHb:

a). HEpBHa,

0) sMTeNHaNbHAS;

B) 000J109Ka KYpHHOT'O SMOPHOHA;

T') OIyXO0JIeBast

31. TparcdopMupoBaHHBIEC KICTKH:

a) CTAaHOBSITCS 3aBUCUMBIMHU OT CyOCTpaTa,

0) 00pa3yroT MOHOCIJION;

B) 00pa3yloT MHOT'O CJIOEB

32. OcraHOBKa JIeJICHUSI HOPMAJIbHBIX KJIETOK IMOCJe 00pa30BaHUS MOHOCIOS
OOBSICHSIETCS:

a) KOHTaKTHBIM TOPMOKEHUEM;

0) KOHKypeHIIMen 3a PaKkToOpbl POCTa U MUTATEIIbHBIC BEIIECTBA;

B) (hOpMOIi KIIETOK;

') OpraHu3aiueit IMTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ITUX (DAKTOPOB

33. Cpena nist KynbTUBUPOBAHUS KUBOTHBIX KIIETOK:

a) Kuclas;

0) menoyHasi;

B) OJIM3Ka K HEUTpaIbHOU

OneHo4vHbIe cpeacrea aJjist HpOMe)KYTO‘IHOﬁ arTrecranmun
BOHpOCbI K 3a4€Ty M0 TUCHUIIJIMHE

«I'eneTnyeckan HHKCHEPUA»



1. Uctopus pa3Butus OUOTEXHOJOTUM KaK MPAKTHUYECKON JAESITeNbHOCTU
JIOJIE U €€ OCHOBHBIE BEXM CTAHOBJICHUS KakK Hayku. [lepBble noumcTopuyeckue
ouorexHosornu. Bo3HukHOBeHue TepMuHa «buoTEXHOIOTHA» M €ro aBTop.
[lepBoe OMOTEXHOJOTHYECKOE MPOU3BOACTBO AHTHOMOTHKA, aBTOp €€ CO3/IaHUA.
OCHOBOIIOJIO)KHUKHM ~ KJIETOYHBIX KYJbTYp M OHOMEIUIIMHCKUX KJIETOYHBIX
TE€XHOJIOTUNA. OCHOBHBIE OTKPBITUS X OCHOBOITOJIOKHUKHA F€HHOW MH)KEHEPUU.

2. CTpoeHne HYKJIEHHOBBIX KUCIOT. [lpemmecTBeHHUKH  OuOCHHTE3a
HYKJIEMHOBBIX KHUCJIOT. 3°- M 5’ KOHIIBI LENEH HYKJIEHHOBBIX KUCIIOT.

3. ®opwmsl ctpykTypsl JJHK.

4. Permukamus JJHK npokapuoT u 3ykKapuoT, OCOOEHHOCTH pEIIMKAIUH,
CUHTE3 OJTHOM ¥ BTOPOM LIENU — OCHOBHBIE Pa3JINYUSL.

5. O6pazoBaHue npaMepoB, yAAJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JIHK-nonumepassl OpraHu3MoB, UX MOJUMEpa3Has U SK30HYKJI€a3Hasi aKTUBHOCTb.
Pemenne npo0OsieMbl CHHTE3a aHTUIApPAJIEIbHBIX LIENEeH MpU OJJHOHAIIPABICHHOM
JBUKEHUU BUJIKH PEIUTMKALIUU.

6. Buonornyeckoe 3HauUe€HUE 3K30HYKJICA3HBIX aKTUBHOCTEH MOIMMeEpas.

7. Tlonumepasnas uennasa peakuusa. OcHoBHble yuyacTHUKM [ILIP, sTansl nukia
[THP, ux dhuznKo-xuMUIecKre 0COOCHHOCTH.

8. Uro Takoe mpaliMepsl U KaK UX KOHCTPYUPYIOT?

9. Uto MCnonp3yIOT B Ka4eCTBE MpeAecTBeHHUKOB cuaTe3a JJHK?

10.IlpeacraBnenue o ATUHHBIX U KOPOTKUX MAaTPHIAX, XapaKTep HAKOIICHUS
npoayktoB IIIIP, kakue wmatpuubl OyayT mpeoOnanath B KOHLE YCIEHIHO
MpOMIEAIIEH PEAKIIUU?

11.®depmentsr aa [P, ux ocoOEHHOCTH, caMbIii M3BECTHBIN MOIXOMSAIINI
dbepment ams [TLP.

12.IIpoexT «I'eHOM 4YenoBeKay, ero JHUIEPbl U JBE KOHKYPUPYIOLIUE TPYIIIBL.
Pesynbrarel  mpoekTa:  KOJIMYECTBO  TI'EHOB, JIONIA  OEJIOK-KOAUPYIOIINX
MOCJIEIOBATEIbHOCTEH,  YHUKAJIbHBIE  MOCJIEIOBATEIBHOCTH,  [OBTOPEHHbIE
MOCIIEI0BATEIBHOCTH (TIOBTOPHI), UX OCHOBHBIE THIIbI, MOOMJIbHBIE T€HETUUECKHUE

9JICMCHTEI, TPAHCIIO30HbI U X THIIBI.



13.Tpanckpummmsi ¥  DKCIOPECCUS TEHOB, NPHHIUIBI  TPAHCKPUIIINH,
IIPOMOTOPBI CUJIbHBIE M CJIa0ble, KOHCEHCYCHBIE IOCIEA0BATEIBHOCTH U HX
OCHOBHBIE MOTHBBI Y IPOKAPUOT U 3YKAPHUOT.

14 EayHunbl  TPAHCKPUMIMK, TaHAEMHO-TIOBTOPEHHBIE TEHBI, «EIOYKHU
TPaCKPUIIIIUK», TOHITHE SJPBIIIKOBOIO OpraHU3aTopa, MOHSITHE MPOLIECCUHTa
PHK, cnialicuHra u aasTepHATUBHOTO CILIANCHHTA.

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

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

17. Dx30HyKII€a3bl ~ PECTPUKLIMM, UX  KIacCUPUKAIUS W [PUHIUI
WCIIOJIb30BaHUs B TEXHOJOTHUSIX T€HHOU UHXKEHEPUH.

18.Tumnbl pa3pbIBOB M KOHIIOB.

19.1lpuHMn MOJIEKYJISIPHOTO KOHCTPYMPOBAaHUS M OCHOBHBIE KOMITOHEHTHI
MOJIEKYJISIPHBIX KOHCTPYKIUWA, HEOOXOIWMBbIC IJIsi WCIIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KonctpyupoBanne pexkomOuHaHTHBIX JIHK ¢ momMomipio TepMHHAIBHOM
JI€30KCUHYKIJICOTUATPaHCPepasbl.

21.Tunsl BEKTOPOB: TUIa3MUIbI, KOCMH/IbI, BUPYCHBIE BEKTOPHI, NCKYCCTBEHHBIC
XPOMOCOMBI OAKTEPHI, APOAOKEH, YeIOBEKa — OCOOEHHOCTH UX KOHCTPYUPOBAHUS
(KJTFOYEBBIE DJIEMEHTHI) U IPUMEHEHHUS (Ha3HAUYCHUE Pa3HBIX BEKTOPOB).

22.I'ennas Teparnusi, € onpeiesiecHUe U Ha3HAUYCHHUE.

23.Turbl JOCTaBKU T€HETUYECKUX KOHCTPYKIIUM, TUTIBI KJIETOK-MUIIIEHEH, TUITHI
TeHETHYECKUX MOIU(DUKAITIH.

24Yto Takoe peJaKTUpOBaHWE TEHOMa M  OCHOBHBIC  TEXHOJIOTHUU
penaktupoBanus (rAAV, CRISPR, TALENS).

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

26.Cas rensbl, 0emok Cas9 u MmexaHusm ero paboThI.

27. Konctpyuposanue gRNA u ee mpruMeHeHre B pelaKTUPOBAHUN T€HOMA.



28.1lpuaun  TapreTupoBaHus (HaBEACHWS) MABYIETOYEYHOTO pas3pbiBa U
UCIIPABJICHUS] MYTallid C TMOMOIIBIO penapaiuyd C HaNpaBICHHBIM TOMOJOTOM
(Homology Directed Repair (HDR).

29.KynbTUBHpPOBaHUE KIJIETOK M KJICTOYHBIC TEXHOJIOTHH.

30.I'maBHBI BOMPOC B >KU3HU KIETKH, JBA BO3MOXHBIX MYTH U KJIETOYHBIN
UKIL

31.CTBONIOBBIC KIIETKH, WX KiIacCU(UKAIMS 10 TOTEHIIMATy pPa3BUTHA,
OpUMEPbl  TOTUIOTEHTHBIX,  IUTIOPUIOTEHTHBIX,  MYJBTUIOTEHTHBIX U
YHUIIOTEHTHBIX CTBOJIOBBIX KJIETOK.

32.IlonsiTHe  pereHepaTUBHONW  MEOWIIMHBI W 00JIACTHU  TIPUMEHEHUS
OMOMEIMIIMHCKUX  KJIETOYHBIX  TEXHOJOorud. Hwuima CTBOJIOBBIX — KJIETOK.
BHekIeTOYHbIN MAaTPUKC, €TO POJIb.

33.IlpuHIunbBl  KOHCTPYUPOBAHMS M HCMOJIB30BAHUS OHOMCKYCCTBEHHOIO
BHEKJIETOYHOTO MAaTPUKCAa W €ro MNPHUMEHEHHE B PETCHEPATUBHOM MEIUIMHE.
[TewaTh MaTpHKCa M TKaHeBas revath (tissue printing).

34. TexHONOTHs pEereHEepPaTUBHOM MEAMIIMHBI JJIsi JIedeHUs: oxoroB. Maes u
MPUHIIUIBI PA3BUTHUS MEPCOHATTU3UPOBAHHON METUIIUHBI.

35.PenponykTuBHOE W TepameBTUYECKOe  KJIOHHMpoBaHue.  [IpuHImn
KJIOHUPOBAHHMS MJIEKOMUTAOIIUX, UICTOpUs OBeuKHu Jloyu.

36.OMOproHaNBHBIC CTBOJIOBBIC KIETKU. IHAYIIMPOBAHHBIC CTBOJIOBBIC KIIETKH,
terpana C. SIManaku.

37.BcrniomoratenbHble penpoayktuBHbie TexHosoruu (Assisted Reproductive
Technologies (ART). IIpo6iieMa 1 MpUYHHBI OECILIONU.

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

Koppexkiiys naToreHHbIX TeHeTHYECKUX MyTaluid y SMOPHUOHOB YeJIOBEKA.

KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HaA 3249€TC 10 JUCHUIIIMHE
«MOJIeKyJIﬂpHO-FeHeTI/I‘IeCKHe TEXHOJIOI'MHM B MECIUITHHE»
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(pedTUHTOB
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3adera

TpeGoBanns k cpopMHUPOBAHHBIM KOMIIETEHIMAM

100-86

«3a4meHo»

OrneHka «OTJIIMYHOY BBICTABIISAETCS CTYACHTY, €CJIU OH
ri1y0OKO ¥ MPOYHO YCBOMII IIPOTpaMMHBINA MaTepua,
MCYEpIBIBAIOIIIE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOIHO €ro u3Jaraer, yMeeT TECHO YBS3bIBATh TEOPUIO C
IIPAKTUKOM, CBOOOHO CIIPABIIAETCS C 3aJauaMu, BOIIPOCAMHU
U IpYTUMU BUJAAMU IPUMEHEHUS] 3HAHUM, TPUYEM He
3aTPYJHSETCS C OTBETOM IIPH BUIOM3MEHEHUH 3aJaHUH,
UCIOJIb3YET B OTBETE MaTepual MOHOrpaduueckoi
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHHE.

85-76

«3a4meHo»

OreHKa «XOpOoILI0» BBICTABIIAETCS CTYJAEHTY, €CJIM OH TBEPIO
3HACT MAaTepUajl, PaMOTHO U I10 CYLIECTBY U3JIaracT €ro, He
JIOITyCKasl CyIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
[IPaBUJILHO IIPUMEHSIET TEOPETUYECKUE ITOJIOKEHUS [IPU
pELICHUH IPAKTUYECKUX BOIPOCOB U 3a/a4, BJIAJEET
HE0O0XOIMMBIMU HABBIKAMH U IPUEMAaMU UX BBIMOJIHEHUS.

75-61

«3a4meno»

OneHka «yA0BIETBOPUTENIBHO» BBICTABIISETCA CTYIEHTY,
€CJIM OH MMEET 3HAaHUS TOJIBKO OCHOBHOI'O MaTepHasa, HO HE
YCBOMJI €70 JI€TaJIEH, JOIIyCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBUIbHBIE (POPMYTUPOBKU, HAPYIICHHUS JIOTUIECKON
IIOCJIE0BATEIBHOCTH B U3JI0KEHUH IPOTPaMMHOIO
MaTepHuaa, UCIBITHIBACT 3aTPYIHEHHUS IIPU BBIIIOJIHEHUH
IPaKTUYECKUX padoT.

60-50

«(HE3AYMEHO»

O1ieHKa «HEYAOBJIETBOPUTEIHLHOY BBHICTABIISETCS CTY/ICHTY,
KOTOPBIM HE 3HAET 3HAUUTEIbHON YaCTH MPOTPAMMHOI0
Marepuaa, JOMyCKaeT CyIeCTBEHHbIEC OIMOKH,
HEYBEPEHHO, C OONBIINMU 3aTPYAHEHUSIMH BBITTOTHSET
npakTuueckue padotsl. Kak mpaBuiio, omeHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJI€HTaM, KOTOPbIE HE
MOTYT IIPOJIOJDKUATE 00y4deHue 0e3 JOMOTHUTETBHBIX
3aHSITUN IO COOTBETCTBYIOUIEN AUCIUIUIMHE.




