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PABOYASA IIPOrPAMMA YYEBHOH JUCIUTIJIMHEI

MOHCKyﬂHpHO'FCHCTI/I‘ICCKI/IC TEXHOJIOTHUU B MECAUITUHE
31.05.01. «JIeueOHoOe€ ae10»

(I)opMa NOATrOTOBKH OYHAast

Kypc 5 (A cemectp)

Jlexuuu 18 yac

[TpakTnueckue 3ansaTust 36 4acos
JlaboparopHble pabOThl HE MPEAYCMOTPEHBI
Bcero yacos aynutopHo# Harpy3ku 54 yaca
CamocTosrenpHas padora 18 gacos
Pedeparusnbie padoTsl (1)

KoHnTponbHbIe paboTh

3ayer 5 kypc, A cemecTp

DK3aMeH HE€ MPEeTyCMOTPEH.

PabGouas mporpamma cocraBieHa B COOTBETCTBHM C TpeOOBaHUSMHU  (enepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapPTa BBICHIEr0 00pa3oBaHUs (YPOBEHb MOJATOTOBKU
CIIEIUATIUTET), YTBEP)KIEHHOTO TMpuKazoM MuHHCTepcTBa oOpa3oBaHWsi W Hayku P® ot
09.02.2016 Ne 95.

PaGouas mporpamma IUCHHUILIMHBI 00CYXKAeHA Ha 3acefdannu [lemapramenTa QyHIaMeHTaTbHOMI
1 KInHUYecko meauuuubl. [Ipotokon Ne 1 ot «04» anpens 2016 r.
CocraButenu: A.M.H., mpodeccop YcoB B.B., k.m.H., goueHT Kucenes A.1O.



OobopoTrHast cropoHa TUTYJIbHOIO Jucra PITY

I. Padouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucs) (H.0. ®amumnms)

1. PaGouasi nporpaMMa nepecMOTpeHa HA 3acelaHMN Kadeapsl:

IIpotokomn oT « » 200 1. Ne

3aBenyrontuii kKadeapoi

(oamch) (1.0. dammims)



AHHOTAIUA

JucuunnuHa “MoNEeKyJIIpHO-TCHETUYECKHUE TEXHOJOTMM B MEOAUIIUHE
MpeaHa3Ha4YeHa IS CTYACHTOB, OOYJaroNuXxcs 1Mo o0pa3oBaTEIbHOM MpOorpamMme
31.05.01 «JleyebHoe aenoy. JucuuruimHa peaausyercs Ha S5 Kypce, A ceMecTpe,
BXOJIUT B BapUaTUBHYIO YacTh AUCIUIUIMHOW MO BbIOOpY. OOmIas Tpyr10eMKOCTh
OCBOCHHUS JUCHUMIIIMHBI COCTaBisAeT 3 3adeTHBIX eauHuil, 108 dacoB. YueOHBIM
IJIAaHOM TPEeAyCMOTpeHbl 18 4yacoB JieKIuii, npakTuueckue 3aHsaTus (36 yaca), u
caMocTosiTenbHas padota ctyaeHTa (18 gac).

[Ipu pa3paboTke paboyeil mporpaMMmbl y4eOHON NTUCHUILTMHBI UCTIOIb30BaH
denepaiabHBIi  TOCYIApCTBEHHBIH  00pa30BaTENIbHBIA  CTaHIAPT  BBICIIETO
oOpa3zoBanus mno crnenuanbHoctd 31.05.01 «JleuebHoe neno» (ypOBEHb
MOJATOTOBKH CIEIIUATUTET).

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

OIIK-1 - roTOBHOCTH pemiaTh CTAHAAPTHBIE 3a7adyd MPOPeCcCUOHATBHON
JESATEIPHOCTH C MCIOJIb30BaHUEM HWH(DOpPMAIMOHHBIX, OHOIHMOTpaduIecKux
PECYpCOB, MeJIMKO-OMOTIOTUYECKOM TEPMUHOJIOTHH, nH(pOpMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWMA W  Y4eTOM  OCHOBHBIX  TpeOoBaHUiT
nH(OPMAITMOHHON O€30MTaCHOCTH;

OIIK-7 - TrOTOBHOCTh K WCIOJb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHUX,
MaTeMaTUYECKUX W HHBIX ECTECTBEHHOHAYYHBIX IMOHATHI © METOAOB IMpHU
peteHnu npodecCUOHANIBHBIX 3a/1ad.

Heabro qucuuninHb “ MOJIEKyJISIpHO-TCHETUUECKUE TEXHOJIOTUHN B MEIUIIUHE
ABJIIETCS] OOYYECHHE CTYJEHTOB 0a30BBIM METOAaM PabOThl C TEHHO-UHKEHEPHBIMU
KOHCTPYKIIMSIMU U (OPMHUpPOBAHHE  KOMIUIEKCHOTO  MpEICTaBICHUsS 00
WCIIOJIb30BAaHUU  METOJIOB  MOJICKYJIIPHOW OHWOJIOTMM B OMOMEAUITMHCKUX
UCCIIEIOBAHUSIX.

3agaum:

e U3yunTh TEOpEeTHUECKHE OCHOBBI METOJOB MOJEKYJSIPHOW OWOJOTHH U
T€HHON MHYKEHEPUH

e (3HAKOMHTHCS C METOJaMH HHP 1 MOJICKYJIIPHOT'O KIIOHUPOBAaHHA



e (3HAKOMHTHCS C MCTO/JaMHU aHaJIN3a HYKJIICOTUAHBIX HOCHeﬂOBaTeHBHOCTeﬁ

e l3yunth 06a30Bble METOABI PabOTHl C KYyJbTYpaMH pPAKOBBIX KIETOK

YyeoBeKa
e 3yuuth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

HCﬁCTBHH IMPOTHUBOOITYXOJICBBIX

B pesynprare m3ydeHWs MAHHOW MUCHUIUIMHBI Y OOydarommxcs (HpopMUpyroTcs

cienyroume npodeccuoHanbHble KOMIETEHIMH (3JIEMEHTHI KOMIIETSHITH).

Kon n popmyimmposka
KOMIICTCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OCHOBBI IPEAMETHOIO ITOMCKA B
MH(POPMAIMOHHBIX, OMOIHOrpaduIecKuX

OIIK-7 sHact ecypcax, MeInKO-OnO0JIOrHuecK
TOTOBHOCTBIO K HMCIIOJIB30BAHHUIO peeyp > A yio
OCHOBHBIX (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX, TCPMHUHOJIOTHIO.
MAaTeMaTHYeCKUX U UHBIX Haxoauts nuteparypy, ONUCHIBAIOILYIO
©CTCCTBCHHOHAYYHBIX MOHATUH U yMmeer OTKPBITbIE BOIPOCHI B 001aCTH COBPEMEHHON
MCTOZ0B TIPH PEIICHUI OMOTEXHOJIOTUU U 3PABOOXPAHEHMUSL.
po¢eCCHOHANBHBIX 3a/1a4 >
— MetonaMu noucka Hay4HOM HHGOpMaLuu B
0a3ax nanHbix NCBI
[Tpunun pabots! aMmrurdukaropa ams
nposeaenus 1P, oGopynoBanus amus
3HaeT anekTpodopesa 0ETKOB U HYKIEMHOBBIX KHUCIIOT,
MHKY0aTOpOB M OMOPEAKTOPOB JUIsl pabOoThI ¢
KJIETKaMU IPOKAPUOT U 3YKapHOT.
[1K-21 Pabotatk ¢ KyapTypaMu IpOKapUOTUYECKUX U
CIOCOOHOCTBIO K YYaCTHIO B Veer 9YKapUOTHYECKUX KJIETOK, IIOJIy4aTh
MIPOBEICHUN HAYUYHBIX CTaOUJIbHBIE KJIETOYHBIE JIMHUH,
UCCIIEIOBaHUM HKCIPECCUPYIOLTYI0 PEKOMOMHAHTHBIE O€NKH.
Meronamu noauMepa3HOU LEMHON PEaKLUH,
AeKTpoPope3oM OEITKOB U HYKICHHOBBIX
Bnazneer | KucioT, METOAAMM OYUCTKH U BBIIETICHUS
OEIKOB U HYKJIEMHOBBIX KUCIIOT, METO/IaMU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
OcobeHnHocTu paboThl M BO3MOKHOCTH
3HaeT 000pyIOBaHUS JIJIST TPOBEICHUS
TK-2 OMOTEXHOJIOTMYECKHX PaboT.
CIOCOOHOCTBIO M TOTOBHOCTBIO K
[TprMeHSTh HOBBIE METOJIBI M METOIUKH,
MIPOBEICHUIO POPHUIAKTHIECKUX
HarpaBJIeHHbIE HA OXPaHy 3/10pPOBbs IPaX/1aH B
MEIHUIIMHCKUX OCMOTPOB, VYmeer -
00J1aCTH COBPEMEHHOW OMOTEXHOJIOTUH U
JTUCTIIaHCEPU3aLuU U
3/paBOOXPAHEHMUS.
OCYILIECTBIICHUIO UCIIAaHCEPHOTO
HAGMIOIeHHS HaBbikaMu BHEIpeHUU HOBBIX METOJ/IOB U
METOJIMK, HAIIPABJIEHHBIX Ha OXPaHy 3/I0POBbS
Bianeer A P patly sop

rpaxaaH B 00JacTH COBPEMEHHOM
OMOTEXHOJIOTHH U 3PaBOOXPAHEHHUS.




s popmMupoBaHuUs BbIIIEYKAa3aHHBIX KOMIIETEHIIUI B paMKaxX JAUCHUTIIHHBI
«MOJIEKYJIADHO-TEHETUYECKUE  TEXHOJIOTMM B MEAULMHE»  NPUMEHSAIOTCS
CJIEIYIOLIUE METO/Ibl aKTUBHOTO/ MHTEPAKTUBHOTO O0YUCHUS:

JleKurOHHBIE 3aHATHS:

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

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

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUECKOM YACTHU KYPCA

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

IlentpanbHas gormMa MoJiekyJsspHoi Ouosoruu. I[lonsrtue rena. CTpykTypa
IF€HOMOB IPOKapHOT M 3yKapuoT. OmnepoHHas CTPYKTypa TI'€HOB IPOKAapHOT H
IIpEPBIBUCTAsA CTPYKTypa reHoB sykapuor. Marpuunas PHK. Ilonstue nucrpona.
Okcnpeccus reHoB. [loHsaTre ammundukanuy B )KUBbIX opraHuzMax. Permkanus
JHK y npokapuot u s3ykapuot. AMIunkoH. [Ipaitmepst u JJTHK nomumepasel. Taq
noivMepaza U ee pekoMmOuHaHTHble (QopMmbl. Mexanusm IIHP. Tuner IILIP.
[lepBuuHas MocCieq0BATEILHOCTh OMOMOIMMEPOB. DIEKTPO(Ope3 HYKIEHHOBBIX
KHCJIOT. @yopeCUEHTHO MEYEHBIE J€30KCUHYKJICOTUATpUPOoCchaThl.
CexBenupoBanue no CoHrepy. MexaHM3Mbl TPAHCKPUILUMKA Y NPOKAPHUOT M
sykapuoT. MexaHu3Mbl OOpaTHOW TPaHCKPUMIMK y BHUpPYcOB. Mcmomb3oBaHue
KauecTBeHHOM U kosmyecTBeHHOM [I[IP ¢ oOpaTHOW TpaHcKkpumnuuen B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

MexaHu3Mbl TpPaHCISUMU B KIETKaX HYKapuoT M MPOKapHoT. beckierodHsie
CUCTEMBbI TPAHCIISIUU U UX UCIIOJIB30BAHUE B MOJIEKYJIIPHON OMOTEXHOJIOTHH.
Tema 2. [IpuHIUNBI MOJIEKYJISAPHOr0 KOHCTPYHPOBAHNUS U KJIOHMPOBAHMSA

C IpUMEeHeHNeM MUKPOOPTraHU3MOB M BEKTOPHBIX cucteM (4 yac.)



[TonsitTue MopenbHOrO 00BEKTa. MonensHas cucrtema. Bupycel: Bupyc
tabauHoi Mo3auku, bakrepuodar T4, Oar namOaa. Dybakrepuu: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsr: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrtenus: Arabidopsis thaliana. Kierounsie
KyJbTYphl MilekonuTaromux. [lonstue pexomoOunamuu. PexomObunantHas JIHK.
OHJoHyKIea3pl pecTpukuuu. CalThl pecTpUKUUU. JIMIIKME W Tymble KOHIIBL.
PectpuktHpii  anamu3 wmonexkyn JIHK. [Tonsitue BekTopa. IIpomoTOpEL.
[Tonmunuakep. MyJIBTUKONUWHOCTD U YHUKOINHUINHOCTH CTapTOB pEIUIMKALWU.
Tunel pomotopoB. MHaykTOph! skcnpeccun. MucynsaTopsl. llonsTne cenexuuu.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpenbl. beno-ronybas cenexuus. KOMIIETEHTHBIE ~ KIIETKH.
Tpancpopmanus. TennoBoil MIOK K 3AEKTpornopamus. BeiceB Ha NUTATENbHYIO
cpeny. OtOop M aHanM3 TpPaHCPOPMUPOBAHHBIX KIOHOB ¢ momoiupio [P u
pecTtpukuuu. BekTopbl Uil KIOHUpOBaHMS B Apoxokax. Cpenmbl Uil pocTta
apoxokedl.  Crneunduka  cemekuMM W pocTa  JAPOAIKEBOM  KYJIbTYpBL
Tpanchopmanus JpoxKEBBIX KIETOK.

Tema 3. Co3panue M HMCIOJIb30BAHHE ICHETHYECKUX KOHCTPYKUMH sl
TPAHCIeHe3a B KJIETKaX MJIEKONHMTAWIUX. TpaHCreHHbIe KUBOTHBIE.
IlepcnekTuBBI reHHOI Tepanuu (4 yac.)

IloueMy Henb3sd  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
NOJIHOPa3MEpHbIX TeHOB sykapuoT. Donnuur OenkoB. IlocTTpaHcnsuoHHbIE
Moaudukanuu OenkoB. I'oMosiornuHas pexomOuHarus. JIluHus KypuHbix B-
muMmdormtoB DT40 u e€é npeumymectBa. Mcnonb3oBanue texnojorun CRISPR
Cas9. Ilonatue MCKYyCCTBEHHOM XpOMOCOMBI. VMICKYyCCTBEHHBIE XPOMOCOMBI KakK
BekTopel. BAC, YAC, MAC, PAC, HAC. VYcrpoilcTBO HUCKYCCTBEHHOMU
xpoMmocoMbl uenoBeka. Otrimune UXY OT ApyruxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexkomOunamusa. HPRT omocpemoBanHass cenekmus. DKCIpeccHs
MIOJTHOPA3MEPHBIX TEHOB B HMCKYCCTBEHHBIX XPOMOCOMAax uenoBeka. [locTaBka
T€HOB B KJIETKM Y€JIOBEKAa. DJIMMUHUPOBAHUE MCKYCCTBEHHOM XpoMocoMbl. T€t-R

pernpeccop Uil KOHTpOJsi dKcnpeccuu. llpuMeHeHwe UWHCYIATOPOB — AJiA



CTaOWIM3alMM  JKCIIPEeCCHH.  TpaHCT€HHbIE  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOYHBIX. TEXHOJOTUH CO3AaHUS TPAHCTEHHBIX
MJIEKOMUTAOMUX. M CMONb30BaHUE pPETPOBUPYCHBIX BEKTOPOB Il CO3JaHUS
TPAHCTE€HHBIX KUBOTHBIX. Merton Mukpounbekuu JIHK.Ilmtopunorentasie
SMOpUOHAJTILHBIE CTBOJIOBbIE KJETKU. [lomydeHne W celleKIusi TpacreHa.
MukpounbeKkis B 0JacTOUCTY MiiekonuTaroniero. CkpelirBaHie TPaHCTEHOB.
[lomyyeHne JNMHWKM  TPAHCTCHHBIX  KMBOTHBIX.VICIIONB30BAHHE  DIIUTEIUEB
MOJIOYHBIX JKE€JIE3 B KAyeCTBE MCTOYHMKA TE€HETHYECKOTO MAaTepuayia s
KJIIOHHPOBaHMs. BrplpamyBanue 5>NUTENNEB MOJIOYHBIX JKEJIE3 B KYJBTYpE.
Nuayxkuust GO dasel. Y ganenue siapa u3 sitnexinetkd. CausiHre TOHOPHOTO siipa !
pPELUIIMEeHTHON stifiiekneTku. KynbTUBUpOBaHME TEPBBIX JEIEHUN ApOOJICHUS.
NmnnaHTamus B Opranu3M CypporaTHOd MaTepH.

Tema 4. Paspabdorka U CO3JaHHE TEeHEeTHYECKUX KOHCTPYKUMH
onodapManeBTHYECKOr0 Ha3HAYeHU (2 yac.)

Okcrnpeccuonnbie mrammbl E. coli. Dkcripeccnonnbie BeKTOpBl. WHIYKTOPHI
skcnpeccun, UIITI. O6patnas tpanckpumnuusa. Knonupoannas [IHK.Cucrtema
nosyueHus: uurepdepona. [lomydyeHue yenoBeyecKMX TOPMOHOB € MPUMEHEHUEM
METOJIOB TeHHOW wuHxeHepuu. [IpomsBonactBo aHtuTen ¢ momoinsio E. coli.
CriocoObl MPOM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE MPOU3BOACTBO OEJIKOB IS
(bapmManeBTUYECKOT0 IPUMEHEHMUS. Opranuzanus OMOTEXHOJIOTUYECKHUX
IPOU3BOJACTB C HCIIOJIb30BAHUEM PEKOMOMHAHTHBIX MHKpoopranu3mMoB.Tect
CUCTEMBl Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM uenoBeka. [lowck BemecTB —
KAaH/IUJIATOB, BBI3BIBAIOLIMX XPOMOCOMHYIO HECTAOWUIIBHOCTh. TE€CT-CUCTEMBI C
UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Tema 5. AHa/IM3 reHeTHYECKH 00YCJIOBJIECHHBIX NMATOJIOT Ui, MOHOTEHHBIX U
MyJabTH(QAKTOPHBIX 3a00JieBaHMi (2uac.)

Onnonykieotuansie  3amenbl  (Single  Nucleotide Polymorphism, SNP).
Mytranuu: aenenuu, MHCEPLUHH, TPAHCBEPCCHUH, TPaH3ULIMU. [[puMeHeHre MeTo0B
CEKBEHUPOBAHUS TUTSL MCCIICIOBAHNUM MyTareHesa. CpaBHeHue

nocnenosareiabHocTeit JIHK Clustal. Ba3el jaHHBIX OJHOHYKICOTHAHBIX 3aMCH.



[Tonoop mpaiimepoB misi auarHoctuueckoil IILP. Crynmenwartas IIIIP (anrm.
touchdown PCR), ITLP mmuaabIX (parmentoB (anri. Long-range PCR), TILIP B
peanbiom Bpemenu (ITIL[P-PB, anrm. Real-Time PCR, RT-PCR). Mertoa
konmmuyectBeHHOM IIL[P u ero mpumenenume B nuarHoctuke. PIyopecLEHTHBIE
METKH Il TeHoTUnupoBanus ¢ nomoinbto [TIP. 'u6puanzanms JJHK. 3ouas! s
ruopuamnzanun JJHK. Ananus cateumutHbIX nocienaoatenbHocTelt JIHK.

Tema 6. OT reHeTHYECKOI0 aAHAJM3a K F'€HOMHOW MeJUIIMHE: TEXHOJOTHH
MOJJTHOT€HOMHOI0 CKPMHUHIA accouMaluii ¢ maroJjioruei (2 yac.)

ba3oBble MPUHIMIIBI IOJHOT€HOMHOTO CEKBEHUPOBAaHUSA. OMyJibccuonHas [11[P.
Coznanue Oubmuorek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
UJEeHTU(PUKAITUN MYJIbTH()AKTOPHBIX 3a00JICBaHHIA. [Tonyuenue
MOCIIEIOBATELHOCTEN TPAHCKPUIITOMOB. AHHOTHPOBAHUE MOCIEN0BATEIBLHOCTEN
B 0a3zax JaHHBIX. TEXHOJOTMH TIOJHOTEHOMHOI'O CKPHMHHUHTA AacCOIHaIdi C
narojorueii. buonHpopmaTrka: BOZHHKHOBEHHUE, 1M, 3aJa4d, METOAbl. basbl
JAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTyp. ba3sl JaHHBIX OEJIKOBBIX
MOCJIEA0OBATENBHOCTEW. ba3bl JTaHHBIX IMOCJIEI0BATEIIBHOCTEN HYKJICHHOBBIX
KUCIIOT. baHku naHHbIX MeTaboianmueckux myTed. basel, comepskamue pe3yibTaThl
rII00adbHBIX  JKCIIEPUMEHTOB  TI0  aHAIM3y  JKCIPECCHH. OcHOBHBIC
oubnuorpaduueckue 6a3pl gaHHblx. NCBI, ENTREZ u BLAST — na3nauenwue,
WHCTPYMEHTHI, 3a7auu BeIpaBHMBAaHME JBYX MOCJIEA0BATEIbHOCTENW, TOYCUHBIC
Matpuilsl. O3HakomieHue ¢ 6azamu ganaeix NCBI. Tlonstue dopmaros: FASTA
u GenBank. BeipaBHuBaHNEe HYKJICOTHIHBIX MOCIEAOBATEILHOCTEH. basbl TaHHBIX

SNPs accouenpoBaHHBIX C MTATOJOTUSMHU.

|. CTPYKTYPA U COAEP KAHUE IMPAKTHUYECKOM YACTHU KYPCA

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

Il1an 3augaTHA:



1. JlaGopaTopHas mocyaa ¥ MPUHIUIBI PAOOTHI C HEH.

2. ObopynoBanue

3. ABroxnaBupoBaHue. CyxoxxapoBoi mkad. MeITbe J1a0OpaTOpHON MOCYBI.
OaHOpa3oBbI U MHOTOPA30BBIN IIACTHUK.

4. IlpakTMueckue  HaBbIKM ~ pabOTBI C  BECAMM  aHAJIMTUYECKUMHU,

MCXaHUYCCKHUMHU U 3JICKTPOHHBIMMU.

3ansitue 2. IIpuroroBiieHHEe PACTBOPOB /ISl BbIJECJCHUS W aHAJIN3a
HYKJEHMHOBBIX KHCJIOT ( 2 yac.)

Ilnan 3aHsTHA:

1. CrocoObl BbIpaKeHUS KOHIICHTPALIUK PAaCTBOPOB.

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

3. IloreHumomerpus. YcTporcTBO IOTEHI[MOMETPA U pH-MeTpa.
O YHKIIMOHUPOBAHUE CTEKIITHHOTO ¥ KOMOUHUPOBAHHOTO AJIEKTPOIOB.

4. Ilorenummomerpuueckoe tutpoBanue. bydepHbie pacTBopbl, OydepHas

CMKOCTB.

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

Ili1an 3aHsaTHA:

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

2. TlpaBumna paGoThl B MOJICKYJIIPHO-OMOIOTHYECKOM JTa0OpaTOPHH.

3. Knaccudukamus moMenieHui 1o CTerneHu YuCTOTHI.

4. JlamMuHaApHBIN NOTOK.

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

3anstue 4. Metons! Boiiesnenus JJHK nu PHK u3 pa3au4HbIX HCTOYHUKOB (

2 4ac.)



Il1an 3aHaTHA:

1. I'omoreHmsanus TkaHeu. JKUIKOCTHBIE METOIBI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIIHBIE areHTHI.

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

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

5. COOC&I{I/ITGHI/I: JIMHCHHBIN I[MOJIMAKPpUIIAaMHU I, TTIMKOT'CH, alICTAT HATPUA.

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

Ili1an 3aHsaTHA:

B Teopus pasnenenus MOJNEKYN B JJIIEKTPUUYECKOM MOJIE.

B Arapo3sblii 1 NOTUAKPUIAMUIHBIN TEIb.

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

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauerca

BBIJICOCHUSI HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO AJIEKTpodopesa.

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

Ilinan 3anATHA:

1. Onrunueckas miotHocTs pactBopoB JJHK u PHK.

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

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPUMETPA U CIIEKTPOMETPA.

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

2. ®eHoa-xa0poopMHas IKCTPAKITHSI.



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

3ansitue 8. Ananu3 kadecrBa BbigejeHHoii [IHK B arapo3snom reje u ¢
NOMOUIbIO cieKTpodoToMeTpuu (2 yac.)
ILi1aun 3aHsaTHA:
1. Teopernueckue ocHOBBI aHaIM3a KadectBa BoiaeiaeHHoOW [JHK B arapo3znom
rene
2. 3aBucuMocTh ddekTuBHOCTH pasneieHuss ¢parmentoB JHK or
KOJIMYECTBA araposbl B Telie
3. Oxpacka JIHK B arapo3HbIx rensx.
. Bydep g Hanecenust 06pas31oB Ha relb
. Tunsl 3nexTpodope3Hbibix 0ypepon

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

8

. OnrTnueckas IJIOTHOCTH

3ansTue 9. /Iu3aiin ren-cnenuduueckux npaiimepos (2 gac.)
Ili1an 3aHsaTHA:

1. Omnpenenenue npaiiMmepa

2. Pacuer TemmnepaTypsl oTKUTa npaimepa

3. IIpoepka mpaiimepa in Silico

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

1. Teopus noimMepa3HOU LHEMHON peakuu

2. Tlon6op ycnosuii [TLP

3. Tunsi [P ammmdukatopos

4. Dnextpodopes3 npoaykroB I[P B arapo3nom rene

3)

. Ananus pesynbraTtoB I[P



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

Ili1an 3ansaTHA:

1. Habopwel nns Beigenenus JIHK u3 arapo3Horo uiau mnojavakpuiIaMUIAHOTIO
reJist

2. OcobeHHOCTH J1eKTpodope3a NpU MOATOTOBKE 00PA3L0B JIs BbIICICHUS U3
reis

3. Knaccuueckue metossl Beiaenenust JJHK u3 araposnoro remns

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

Iliian 3aHATHA:

1. Teopus cekBeHupoBanue no CaHrepy

2. Mcrnonb3BaHne MEYEHHBIX HYKJIECOTHIOB

3. Ilpobonoozomoska 051 cek8eHUPOBAHUS

4. Peaxmus ¢ Big Dye (Big Dye Reaction)

5. Ounctka npoaykroB [P ¢ momompto Big Dye XTerminator Purification
Kit

6. AHanu3 pe3yNbTaTOB PEAKIMY CEKBEHUPOBAHUS

3ansaTue 13. AHAIU3 HYKJICOTHAHBIX MOCJEI0BATEIBLHOCTE C MOMOLIbLIO
nakera nporpamm Vector NTI u 6a3 nannbsix NCBI (2 gac.)

Ilinan 3anATHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. Bo3mosknocTtu nporpamuoro obecneuenust Vector NTI

3. CpaBHeHHE MMOJY4YECHHBIX MTOCIEA0BATEIBHOCTEHN ¢ 0a3aMU JaHHBIX

4. Ilouck nonumopdu3MoB B MOCIIEIOBATEIBLHOCTIX HHTEPECA

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

Ilinan 3ansATHA:

1. Meroapl KyIbTUBUPOBAHUS KIETOK U TKAHEH.

2. Ky.]'IBTypBI IEPBUYHBIC 1 BTOPUYHBIC, IOCTOAHHBIC KJICTOYHBIC JIMHUU.



3. ba3oBple mUTaTeNbHBIE CPEIbl U NEPBbIE KJIETOYHBIE JIMHUM YE€JIOBEKA U
MJIEKONIUTAIOIINX, KyJIbTypa Hela.

4. CpIBOPOTOYHOE U  OECCHIBOPOTOYHOE  KyJIbTHUBHPOBAHUE, KaueCTBO
CBIBOPOTOK, TECTUPOBAHNE Ha 3HJOTOKCHUHBI, POCTOBBIE (haKTOPHI.

5. IlpuHuunel  ycrpodicTBa U O0OpyJIOBaHUS ~ IMOMEIUEHUH  JUIs
KyJIbTUBUPOBAHUS KJIETOK, OOKCHI, OakTepuuuanbie jamibl, HEPA-unpTpanus,
JaMuHapHBIe MKapbl (CKaMbH), KJIACcChl JIAMHHAPHBIX IIKAQOB, TOPEIKH,
YCTAaHOBKM JUISI TOJATOTOBKM BOJBI  BBICOKOTO KadyecTBa, CyX0)KapOBbIE
CTEpUJIM3ALIMOHHbIE IIKa(bI, aBTOKJIaBbl, UHKYOATOPbI KJIETOK, HHBEPTHPOBAHHBIE

MUKPOCKOIIBI.

3ansaTue 15. MoJiekyasipHoe KJoHHMpoBaHue W pexomounantuoie JHK (2
yac.)

Ili1an 3aHsaTHA:

1. PexomOunanTuas JJHK.

2. DHIOHYKJ€a3bl PECTPUKIIUH.

3. Caiirsl pectpukiuu. ECORI u BamHI.

4. Kaptuposanue monekyisl JJHK.

5. IHoaroroska ¢parmentoB JJHK mns knonupoBanus

6. KommereHntHsle knetku. Tpanchopmanus.

7. OCOOEHHOCTH TEIJIOBOTO IIOKA U AJIEKTPOIIOPAIINH

3anstue 16. Tpanchexuust KjieTok MiaekonuTawmux (2 yac.)
Ili1an 3ansaTHA:

1. Tlonsatue TpancheKIuu.

2. Tunsl TpaHChENUPYIOMINX PEaracHTOB

3. Hcnonb3oBaHue JTUMOCOM U DJICKTPOMOPAITUN

4. PexomMOMHAILIMS U BUPYCHBIE CUCTEMBI TPaHCHEKIINU



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

1

2

3

4. OT160p KJIOHOB 110 MOP(OJIIOTHIESCKUM TPHUIITHAKAM

5. Unentudukanus TpaHcGOpMUPOBAHHBIX KIOHOB ¢ moMolbio TTIHP
6

O160p GFP — no0KUTENbHBIX KIIOHOB

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

Ilinan 3anATHA:

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

2. BO3MOYKHOCTM NPHMEHEHHUS METOAA NPOTOYHOW LUTOMETPUM 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. JleTalibHBIA ~ aHanM3  MOJYYEHHBIX  JAHHBIX C  HCMOJIb30BAHHEM
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 "
. TEKyIINH TIPOMEXYTOUHAS
JVCIUTITHHBI (hopMHpOBaHUS KOMIIETEHIUH
KOHTPOJIb aTTecTalys
1 Tema I. IIpyunnumet OIIK-7 3HaeT, yMeer, Kontponsnoe 3auer
MOJIEKYJISIPHOTO K -2 BJIafieeT TECTUPOBaHME, Bomnpocsr -1-38
KJIOHUPOBAHMUSL. IK-21 Joxkman
[MonumepasHas nenHas orpoc
peakiust
Tewma II. ITpuaIUIBI
MOJIEKYJISIPHOTO

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:
TEXHOJIOTHH
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 JuTepaTypa
1. Knuanueckass TeHeTWKAa. |'eHOMHKAa M TIPOTEOMHKA HACJIEICTBEHHOU
NaTOJIOTUH [DJIEKTPOHHBIN pecypce] : yuebHoe nocobue / MyrtoBun I'.P. - 3-e uzn.,
nepepad. um gom. - M. : I'DOTAP-Memma, 2010. Pexum nocryna:
http://www.studmedlib.ru/book/ISBN9785970411520.html

2. buomorust:  MemuIMHCKAas ~— OWOJIOTHS, 2eHemuKa U Tapa3HTOJIOTHS
[DmexTpoHHBIH pecypc] : yueOHuk mis By3oB / A.IL Ilexos. - 3-e u3x., cTepeoTHr.
- M. : I'SOTAP-Menua, 2014. Pexum JOCTyTA:
http://www.studmedlib.ru/book/ISBN9785970430729.html

JlonoJHUTeIbHAS JIUTEPATypa
1. Knunuyeckasi reHeTuka. ['€HOMHMKa ©  MOpPOTEOMUKA  HACIEICTBEHHOM
NaToJIOTHH [DIEeKTPOHHBIN pecypc] : yueOHoe mocobue / MyrtoBun I'.P. - 3-e¢ usn.,
nepepao. U JO1I. - M. : I'DOTAP-Menua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970411520.html

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»

1. HncTpymeHT TUTST IPOBEPKHU npaiiMepoB in silico

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

2. baza JaHHBIX JJIA ITOHUCKa OAHOHYKJICOTHAHBIX 3aMCH

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

3. Hactpyment nmns mnepeBojga mocieaoBarensHoctd JIHK B pesepc-
KOMILUIEMEHTAPHYIO

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



http://www.studmedlib.ru/book/ISBN9785970411520.html
http://www.studmedlib.ru/book/ISBN9785970430729.html
http://www.studmedlib.ru/book/ISBN9785970411520.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html

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

u3yueHus ononHgpopmaruku Rosalind.

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

ounorexnomornueckor nadopmaruu NCBI, 6a3a nannbpix ['eHHbIN OaHK.

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

Search Tool, onnaiin-niporpaMma Jijisi BRIpaBHUBAHUS ITOCIICA0BACIBHOCTEH
OMOJOTMYECKUX MAKPOMOJIEKYJ

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

organizer; mporpamMma-0Ou0JIMTEKapPh.

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

9. http://www.scopus.com — 6ubarorpadpuueckas 0a3a JTaHHBIX U HHICKC

IUTHPOBAHUS SCOPUS

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

oubnrorpaduueckas 0a3a maHHbIX U MHAEKC utupoBanus Web of Sicence

11.http://www.molbiol.ru — pycckos3praubIii HHPOPMAITMOHHBINA CAUT U GOPYM

0 MOJIEKYJISIPHOU OMOJIOTHH

MNEPEYEHb NHOOPMAIIMOHHBIX TEXHOJIOT UM 1
INPOI'PAMMHOI'O OBECIIEYHEHUA

Mecrto pacnojioxxeHust Ilepeyensb nporpaMMHOro odecne4eHust
KOMIIbIOTEPHOH TEXHMKH, HA
KOTOPOM YCTAHOBJICHO

NporpaMMHoe obecnedyenne,

KOJIMYeCTBO Pa0o4YuxX MecT

KomnbrorepHsiit kiace IIkobt Microsoft Office Professional Plus 2013 — o¢ucHbIM aKeT, BKIFOYAOIIHIA

ouoMenuIuHb aya. M723, 15 MpOrpaMMHOE o0ecTieueHue JIJIsl padOThI C PA3IMIHBIMUA TUTIAMHU

pabouux mMect JIOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMU Ta0IIUIIaMK, 0a3aMU TaHHBIX U
p.);

7Zip 16.04 - cBoGomubIi (ailnoBblit apXHUBAaTOP C BHICOKOI CTENEHBIO
CKaTHsl TaHHBIX;

Adobe Acrobat XI Pro — maket mporpaMm [jist CO3aHHs U TIPOCMOTPa
ANIeKTPOHHBIX MyOnmkaruii B popmare PDF;

AutoCAD Electrical 2015 - TpéxmepHas cucteMa aBTOMATH3HPOBAHHOTO
NPOCKTUPOBAHHUS U YSPUCHHUS,

ESET Endpoint Security 5 - koMmriekcHas 3amnTa pabo4ux CTaHIUi Ha



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/

6aze OC Windows. TTojepxKa BUPTyanu3aluy + HOBbIE TEXHOJIOTHHL
WinDjView 2.0.2 - mporpaMma JjIst pactio3HaBaHUs W IPOCMOTpa (ailion
¢ omHouMmeHHbIM popmatom DIV u DjVu; SolidWorks 2016 -
nporpamMebIi Komimieke CATIP s apromarnzaruu padoT
HPOMBIIIICHHOTO [IPEANPUSTHS HA Tarax KOHCTPYKTOPCKON U
TEXHOJIOTUYECKOH I10[rOTOBKHU [IPOU3BOJICTBA

Kommac-3D LT V12 - tpéxMepHast cucteMa MOACINPOBaHUS

Notepad++ 6.68 — TexcToOBBII penakTop

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

science/cloning/vector-nti-software.html

2. Tlpu ocymecTBiIeHHH 00pa30BaTEIBHOTO TMPOIEcca CTYACHTHI HUCIIONB3YIOT
nporpammuoe obecnieueHue: Microsoft Office (Excel, PowerPoint, Word u mp.),
ANEKTPOHHBIE pecypchl canta [JBDY, Bxmouas ObC J[BDOY.

3. bubnmorpaduueckas 0a3a JaHHBIX W HHJEGKC LMTHPOBAHUS SCOPUS,
oubnnorpaduueckas 0Oasa maHHbIX W uHAeKc nutupoBanus Web of Science,
MIOMCKOBasi CHUCTeMa, TeHHBI OaHK W makeT onmaiH-miporpamMm NCBI, nayunas
anektponHas Oubnuoreka eLIBRARY, »snextpoHHo-0MOMMOTEUHast cucrema
“Znanium”, siekTpoHHas OuOnmoteuHas cuctema IPRbooks, mHpopmarmonHas
cuctema "EJIMHOE OKHO" noctyna k oOpa3oBaTelbHbIM pecypcaM JOCTYN K
AJIEKTPOHHOMY 3aKa3y KHUT B Oubiuoreke J[BOY.

4. Tlporpammuoe ob6ecnieuenue Vector NTI qis ananuza miasmMua U Apyrux
TeHETUYECKUX BEKTOPOB.

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

Search Tool, POrPaMMHOE oOecrieueHHe TUTSI BbIPABHUBAHUS
NOCJIeI0BAETIbHOCTEN OMOIOTMUECKUX MaKpPOMOJIEKYT

6. MEGA — nporpamMmHblii makeT s (UIOTEHETUYECKOTO aHajiu3a u
BbIPaBHUBAHMUS [TOCJIEIOBATENHOCTEH OMOMOJIEKYT

7. http://www.idtdna.com/calc/analyzer - mnporpammuoe oOecrieueHHe IS

aHalln3a KOPOTKHUX HYKICOTHAHBIX HOCHGHOB&TCHBHOCTGﬁ )41 HpaﬁMepOB



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

VI. METOINYECKHE YKA3AHUA 11O OCBOEHHUIO
JUCHHUIIJINHBI

Kypc cTpykTypupoBaH 1O XPOHOJOTHYECKOMY, TEMAaTHUYECKOMY U
CPABHUTEIBHO-TUIIOJIOTMYECKOMY IPHUHIIUIIAM, YTO MO3BOJISIET, C OJHOW CTOPOHBI,
CUCTEMATU3UPOBATh YYE€OHBIM Marepuali, ¢ JAPYyrod — MNOAYEPKUBAET CBS3b C
JPYTUMU AUCHUIUIMHAMY TYMaHUTAPHOTO U CIEUATBLHOTO IIUKJIA.

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

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

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

B paboTe co cTyaeHTaMu HCNOIb3YI0TCA pa3HOOOpa3Hble CpesicTBa, POpPMBI U
MeTo1bl 00y4eHHs (MHPOPMaIIMOHHO-PA3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco60 3HauMMOM Ui MpOodEeCCUOHATBHON MOATOTOBKH CTYACHTOB SIBIISETCS
camocmosmenvHas paboma no Kypcy. B xone aToil paboThl CTYJIEHTHI OTOMPAIOT
HEOOXOOUMBIA MaTepuajl MO H3y4aeMOMY BONPOCY U aHAIM3UPYIOT €ro.
CamocTosiTenbHas paboTa ¢ JUTEpaTypod BKIIIOYAET B ceOsl TaKhe MPHUEMBI Kak
COCTABJICHME IUJIaHA, TE3MCOB, KOHCIIEKTOB, AaHHOTHPOBAHUE HCTOYHHUKOB,
Hanucanue pedeparo. B pamkax yueOHOTo Kypca moapa3yMeBaeTcsi COCTaBICHHE
TEMaTUYECKUX JOKJIa/0B, KOTOPbIE MPOBEpAETCs MpernoaaBaTeneM, 00Cykaaercs
CO CTYICHTaMH M YYUTBIBAETCS IPU UTOTOBOM KOHTPOJIE 3HAHUMU 10 KypCy.

CryneHToB HEOOXOAMMO IMO3HAKOMHUTh C OCHOBHBIMU HCTOYHUKAMHU, O€3
KOTOPBIX HEBO3MOKHO MOJHOLIEHHOE MOHUMaHue npobiemMaTuku kKypca. [loatomy
3TM HWCTOYHHMKM PEKOMEHJOBaHbl CTYJIEHTaM JUI1 JIOMAallHEro H3y4YeHUs U

BKJIIOYEHBI B [IPOTrpamMmy.



OcBoenue JIOJDKHO  CII0cOOCTBOBATH HaBBIKOB

Kypca

00OCHOBAaHHBIX U CaMOCTOSITENIbHBIX OILEHOK (pakToB M KoHueniuil. [loatomy Bo

Pa3BUTHIO

Bcex (hopMax KOHTPOJSI 3HAHUH, OCOOCHHO IMPH CAaye 3aueTa, BHUMAHUE JTOJDKHO
ObITh OOpamieHo Ha TmoHMMaHue Quiocodckol mnpoOIEMATHKU, HA YMEHHUE

KPUTHUYCCKH HUCIIOJIB30BATh €C PC3YJIbTAThI U BBIBOJHGI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JANCIUIIJIMHBI

Jlns mpoBeneHUsT NPaKTUUECKUX paldoT, a Takxke Mg OpraHu3aluu

CaMOCTOATENLHON paboThl CTyJIEHTaM JOCTYIHO Cleayroliee JabopaTopHOe

o0opyoBaHME U  CHEHUAIM3UPOBAHHbIE  KAOMHETHI,  COOTBETCTBYIOIIUE

JIEUCTBYIONTUM CAaHUTAPHBIM U MPOTUBOMOXKAPHBIM HOPMaM, a TaKKe TPeOOBaHUSIM

TEXHUKH 0€30IaCHOCTH IIpHu IIPOBCACHHUHA y‘{e6HBIX N HAYYHO-IIPOU3BOJACTBCHHBIX

pabor:

HaumMmeHnoBaHue
000py/10BAHHBIX
noMeleHu u
noMeneHui s
CaMOCTOSITEJILHOM
padoThI

Ilepeyenb 0CHOBHOTO 000pYyAOBAHMA

KommbroTepHslit K1acce

IIxoa61 OMOMETUIIMHEI
ayn. M723, 15 paGouux
MeCT

OkpaH ¢ snekTponpuBooM 236*147 cm Trim Screen Line;
[Ipoextop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Toacucrema ciennanu3upoBaHHbIX
kperuiennid ooopynoBanuss CORSA-2007 Tuarex; [loacucrema
BHJICOKOMMYTAIMK: MaTpuuHbiil kommyTtatop DVI DXP 44 DVI
Pro Extron; ymiuuautens DVI no Buroii mape DVI 201 Tx/Rx
Extron; [Togcucrema aymoKOMMYyTali U 3ByKOYCHJICHUS;
aKycTudeckas cuctema Jijist motojounoro Moutaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
pacumpenue s KouTposiepa ynpasienus IPL T CR48;
6ecnipoBogubie JIBC miis 00ydaromuxcst 00ecriedeHbl CUCTEMOM Ha
6a3e Touek gpocryna 802.11a/b/g/n 2x2 MIMO(2SS).

Mono6s0x 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
Hayunoti 6ubimoreku
JAB®Y ¢ OTKpBITBIM
JIOCTYTIOM K (poHITY

Mono6s0xk HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Cxopocts moctymna B MHTepHET




(xopmryc A - ypoBens 10)

500 Mowurt/cek. Paboune mecTa aJis Jroiel ¢ OorpaHUYECHHBIMHU
BO3MOXHOCTSIMHA 3I[OpOBB$I OCHAUICHBI IUCIIJICAMHU U HpI/IHTepaMI/I
Bpaiinst; 000py10BaHbl: TOPTATUBHBIMH YCTPOMCTBAMM JUTS YTCHHS
IIJIOCKOIICYaTHBIX TCKCTOB, CKaHI/Ip}IIOH_[I/IMI/I 1 YUTaronuMun
MaIlllMHAMH BHJICOYBEJICUNUTEIEM C BO3MOXKHOCTBIO PETry/IsSIIuN
IIBE€TOBBIX CHGKTpOB; YBGJII/I‘-H/IBaIOH_II/IMI/I BJ'IGKTpOHHbIMI/I HyHaMI/I nu
yIBTPa3BYKOBBIMH MAapPKUPOBITUKAMU

690922, ITpumopckuii
Kpaii, r. BinaiuBocToxk,
octpoB Pycckui,
noiayoctpoB CanepHbli,

nocenok Asike, 10, ayn. M
421

MynbTuMeauiiHAsA Ay IUTOPUSL:

Momno6sok Lenovo C360G-134164G500UDK; Dxpan
npoeknuoHHb Projecta Elpro Electrol, 300x173 cwm;
MynbpTumeauitaeiii mpoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpesnoit uarepdeiic ¢ cuctemoii
aBTOMaTtuyeckoro Brarusanusg kaodeneir TLS TAM 201 Stan;
Hokyment-kamepa Avervision CP355AF; Mukpodonnas
neraudHas paguocuctema YBY nuamazona Sennheiser EW 122 G3
B COCTaBe OECIPOBOAHOTO MUKpOQOHa 1 mpueMHIKa; Komaek
BueokoHdpepeniicnsasu LifeSizeExpress 220- Codeconly- Non-
AES; CereBas Buneokamepa Multipix MP-HD718; JIse XXK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayTMOKOMMYTAITNH W 3BYKOYCHJICHUS; IEHTPATU30BAHHOE
Oecniepe0oitHOe 0OecTIeYeHUE AIICKTPOITUTAHUEM

690922, IlpuMopckuil Kpai,
r. BrnamuBocTok, OCTpOB
Pycckuii, MOJIYOCTPOB
CanepHeblii, mocenok Askc,

10, ayn. M820, M823, M826

JlaGoparopusi OMOMEINIIMHCKUK KJIETOYHBIX TEXHOIOTUI

[TpuGop mi1st mpoBeACHUST OIMMEPA3HOH LEMHON PEeaKUu C JeTeKIneH
MIPOJYKTOB aMIUTH(UKAIINA B peXnMe «peanbHOro BpemeHm» CFX96
Touch Real Time System

Kamepa mms asnextpodopesa Mini-Sub  Cell
1704467)

Kamepa s BeprukaigpHoro snektpodopesa Mini-PROTEAN Tetra Cell,
BioRad 1658003

Kamepa mns npoBenenus BepTukansHoro anexkrpogopesa PROTEAN 11
xi Cell (BioRad 1651803)

Cucrema ans ¢ukcauuu u oopadotku annexrpodopesnsix reuei Gel Fix
System

Uzmepurens BogopoaHoro nokasaress (pH) pacTBOpoB B KOMIUIEKTE ¢

GT System (BioRad

ANEKTPOJIOM U KaanOpoBouHO# cuctemoii PB-11-P11

[leiikep Tepmoctatupyembiit ES-20/60

Hentpudyra nadopatopuas MiniSpin

Jo3aTop aBTOKIaBUpYeMEIi ogHokaHATRHBIA HTL mepemenHnoro oobema
100-1000 Mk Discovery Comfort (4046)

Hozatop aBToKIaBupyemblii onqHokaHanbHEIH HTL nepemenHoro oonema
20-200 Mk Discovery Comfort (4045)

Jlo3aTtop aBTOKIIAaBUPYEMBI OIHOKAH. IMEPEMEHHOTO oObema 2-20 MK
Discovery Comfort (4043)

Jlo3aTop aBTOKIAaBUPYEMBIH OMHOKAH. epeMeHHoro ooreMa 10-100 mxi
Discovery Comfort (4044)
Cucrema aBromarmsupoBanHas Biacore X100 System ans ananmza
MEXMOJICKYJISIPHBIX ~ B3aMMOJICHCTBUI ¢ HAO0OpOM JONOJHHUTENBHBIX
YacTeil 1 MporpaMMHBIM 00ecTiedeHUEM

CucrtemMa /11 HENPEpPHIBHOIO HAOIIOAEHUS 3a JKUBBIMU KJIETKaMU B
KynbType, hopmupoBanus u ananuza mzoopaxenus Cell-1Q MLF, Chip
Technologies, Uexus




Unkybatop mnepconanbublii CO2- ¢ cucTeMOH MOHUTOPHMHTAa H
MOBBINIEHHS BUTAIbHOCTH KileToK Galaxy (CO48R-230-1200)

Hlxad namMuHapHBIl 2-Tr0 Kiacca OWOJOTMYECKOH 3allWTHI, pazMep
paboueit moBepxHocTH 150 cm SafeFAST Elite215S

Bakrepuunaeiii Y @-penmpkynsarop Bo3ayxa, UVR-M

Merranka marautaas, MSH-300i

Munupoxkep-meiikep, MR-1

Tepmomuetikep mnanmeTssiii, PST-60 HL-4

Cucrema nomydeHus cBepxarctoi Boasl Simplicity (SIMSVOOEU)
Hentpudyra mnaboparopHas JUISL  TIPOBEICHHUS TIPOOOIIOATOTOBKHU
MeToAOoM neHTpudyrupoBanus 5804R

XooauIpHUK HU3KOTEMITepaTypHbeiid Forma 902

JozaTop aBTOMaTHYECKH OJHOKaHAJIBHBIN mepeMeHHOro obwvema (,2-2
MKk, cepur Discovery Comfort (DV2)

ABTOKIIaB aBTOMaTH4yecKuii BepTukanpabiii MLS-3020 U

Becer ananutnueckue cepun Adventurer Pro AV213

Becr! mpermmsnonnsie cepun Pioneer (PA413

Jlo3atop aneKkTpudeckuii Aj1s ceposiorndeckux nunerok Swiftpet PRO
Hucrmsitop GFL-2008

Bonsnas 6ans-repmoctat ¢ nepeMermmBanrneM WB-4MS,

Tepmoctar cyxoBo3aymiHbiii MIR-262

OrtcaceiBatens MeauuuHCKit OM-1

Becr! mpermusnonnsie cepun Pioneer (PA413




[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEXKICHUE
BBICILIEr0 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJUIIUHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTBI OBYYAIOLHINXCA
no AucuMIvInHe «MoJ1eKyJIpHO-TeHeTHYeCKHe TEXHOJIOTHH B MeIULIHHEe»

Hanpagaenue noarorosku 31.05.01 JleueoHoe nes1o

®opmMa NOATOTOBKH OYHAA

BiaaguBocTok

2015



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, 6 Pedepat nummn
U3y4YEeHHE JIUTEPaTyphl IO npe3eHTalus,
JTUCHUIUIMHE, IOJTOTOBKA K KOHTPOJIbHOE
1 NPaKTUYECKOMY 3aHSATHIO, TECTUPOBaHHE
MOJTrOTOBKA K KOHTPOJIbHOMY
TECTHPOBAHHIO, HATTMCAHNE
JIOKJIAJIOB, PELICHUE TECTOB
11-18 nepens Pabora c koHCTIEKTOM, 6 Pedepar,
U3y4YeHHE JIUTePaTyphl IO KOHTPOJIbHOE
JTUCIUIUIMHE, TIOJOTOBKA K TECTUPOBaHHE
2 NPaKTUYECKOMY 3aHSTHIO,
MOJTrOTOBKA K KOHTPOJILHOMY
TECTHPOBAHHUIO , TIOATOTOBKA
JIOKJIAJIOB, PEIIEHHE TECTOB
3 | ceccus IToaroroBka K 3a4eTy 6 3ayer

CamocrosTenpHas pa60Ta CTYACHTOB COCTOUT U3 IMOATOTOBKH K IIPAKTUICCKUM

3aHATUAM, paOOTHI HaJl PEKOMEHAOBAHHOM JINTEPATYPOM, HAITUCAHUS JIOKJIQJIOB TIO
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/IeICHMEM CBOUX OOsS3aHHOCTEW — OJMH

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



CamocTosTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAWBHUIYATIbHO WIIH
IPYINIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT II€JIM, O0BbEMa, KOHKPETHOH TEMaTUKU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHHUM CTYACHTOB.

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

3aganHus 11 CAMOCTOSITEIbHOTO BbINOJTHEHUSA

1. Hamucanue pedepara mo Teme, MNPEUIOKEHHOW TNpernojaBaTeieM WIn
CaMOCTOATENbHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MPENoAaBaTeIeM.

2. IloagroroBka mpe3eHTAUMid C  HCIOJIB30BAHUEM  MYJIBTHUMEIUMHOIO
o0opy10BaHUS.

MeToauyeckue yKa3aHUIO K BbINOJHEHUIO pedepara
Ieau u 3axa4u pedepara

Pedepar (ot nar. refero — nmoxmamgeiBato, coOOIIA0) TPEACTABISIET COOOM
KpaTKO€ M3JI0)KEHUE NMPOoOIeMbl MPAKTUYECKOTO UM TEOPETUUYECKOTO XapakTepa ¢
(bOopMyIMPOBKOI ONpEENIeHHbIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYACHTOM Impo0iieMa H3ydaeTcss M AaHaJU3UPYeTCs Ha OCHOBE OJHOTO WJIH
HECKOJIbKMX HCTOYHHMKOB. B OTiM4mMe OT KypcoBOW palOThI, MPEACTABIISIONICH
co00Oli KOMIUIEKCHOE HCCleioBaHuEe TpoOJieMbl, pedepaT HampaBjieH Ha aHAIIN3
OJTHOM WJIM HECKOJBKUX Hay4HbIX paloT.

[]ensamu Hanucanus pedepara sIBIASIOTCS:

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

® Ppa3BUTHE HABBIKOB KPAaTKOTO H3JIOKEHUSI MaTepuaia C BbIJICICHUEM 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 JaJbHEHIIEMYy 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 75 ce0d M U3JI0KHUTh IPUYMUHBI CBOErO COrjacusi (HECoryacus) ¢

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, Mocoous), KOTOPbIe UMEIOT MPSIMOE OTHOIIEHUE K M30paHHOU UM
TeMe. He JOMyCkarOTCS OTCTpaHEHHBIE pAaCCYXICHHs, HE CBSI3aHHBIE C
aHanusupyemon npoodiemoii. Conepxanue pedepara JOJIKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JOJDKHA TOJIBKO O/IHA MpodiiemMa (JOMyCKaeTCsl HECKOIbKO, TOJIBKO
€clii OHU B3auMOCBs3aHbl). CTyAEHTY HEOOXOIUMO CTPOrO MPHUACPKUBATHCS
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, OCHOBHOI TEKCT pedepara mpeanoiaraet

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



pedepaTa MOXKET JOTMOIHITHCS WUTFOCTPAIMSIMU, TaOIHUIIamMu, TpadhuKkaMu, HO UMHU
HE CleayeT "meperpyKarb" TEKCT;

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

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

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

IMopsinok cnauyu pedpepara M ero oueHKa

Pedeparer mumryTcs cTyleHTaMHM B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBAaEMBbIE MPENOAABATENIEM IO KOHKPETHON JUCHUIUIMHE, JOKJIAIbIBAE€TCS
CTYJIEHTOM ¥ BBIHOCUTCA Ha o0OcyxaeHue. lledarHplii BapuaHT caaercs
MPENoIaBaTelNt0, BEAYIIEMY JUCHUIUINHY.

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

IrPaMOTHOCTH O(hOpMIICHHUSI.

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

4. MonekylsgpHOe KJIOHUPOBAaHUE



5. I'enHas MH)XEHepUsl paCTEHUI

6. IlpumeHeHNE TOMOJIOTUYHON PEKOMOMHAITUN B OMOTEXHOJIOTHH

7. BenkoBast umxkeHepus in Vivo

8. TpaHCTreHHbIE )KHBOTHBIE

9. Ilmomosas mymika Drosophila melanogaster, kak MoaenbHas cucrema

10.Bakrepus Escherichia coli, kak moneapHas cucreMa

11.Iposxxm Saccharomyces cerevisae, kak MoJIeJIbHAsI CHCTEMa

12.Hemaroma Caenorhabditis elegans, kak moeapHas cucreMa

13.Pe16a Danio rerio, kak MoaeapHas CHCTEMA

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

15.Bupychbl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeToabI CeKBEHUPOBAHUS HYKJICHHOBBIX KACIOT

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

18.IlpumeHeHne aHTUTEN B OMOTEXHOJIOTHH

19.1Tma3muaer GakTepuii U X MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.MeTobI cTepUIM3aUK JaOOPATOPHOI MOCYABI U TPUOOPOB

21.Crioco6bl oy4yeHus] peKOMOMHAHTHBIX OEIIKOB

22 KynbTyphl KJIETOK MJICKOITUTAIOIINX

23.11lTaMMbI KAIIIEYHOM MaIOUYKH MPUMEHSIEMbIE B OMOTEXHOJIOTHYECKUX
MIPOCKTaX

24.0co0EeHHOCTH HKCIIPECCUU PEKOMOMHAHTHBIX OEITKOB B KJIIETKAX YKapUOT

25.JIpoxcKeBbI€ SKCIPECCUOHHBIE BEKTOPbI

26.Tunsl MPOMOTOPOB B IKCIPECCUOHHBIX BEKTOPax

27 HampaBieHHBIN MyTareHe3 U TeHHAsI HH)KEHEepHUs OCITKOB

28.®DaroBelil qUCILIEH

29.PubGocoMHbIN AuCTIeH

30.IToy4yeHne peKOMOMHAHTHBIX OCITKOB MTPU TTOMOIITH YYKAPUOTHIECKUX

CHCTEM

Kpurtepuu ounenxku pedepara



WznoxxeHHoe MOHMMaHHE pedepara Kak [EJIOCTHOTO aBTOPCKOTO TEKCTa
OTIpE/IEeTSICT KPUTEPUH €ro OILEHKU: HOBHU3HA TEKCTa; OOOCHOBAHHOCTH BBIOOpA
MCTOYHUKA; CTENEHb PACKPBITHS CYIIHOCTH BOIPOCA; COONIOACHUS TpeOOBaHUN K
o opMIICHUIO.

HoBu3Ha TekcTa: a) akTyaJbHOCTb TEMbI HcclefoBaHUs; O) HOBU3HA U
CaMOCTOATENLHOCTh B MOCTAHOBKE MPOOJIEeMbl, (OPMYJIHMPOBAHUE HOBOT'O aCIeKTa
U3BECTHOM TpOOJSEeMBbl B YCTAHOBJICHHHM HOBBIX CBsI3€il (MEXIIPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTEIPAIIMOHHBIX); B) YMEHHE pabOTaTh C UCCIEAOBAHUSIMH,
KPUTHYECKOHN JTUTEPaTypOl, CUCTEMATH3UPOBATh U CTPYKTYPHPOBATh MaTepua; T)
SIBIICHHOCTb aBTOPCKOM IMO3UIIMH, CAMOCTOATEIHHOCTh OLIEHOK W CYKICHUH; I)
CTHJIEBOE €IMHCTBO TEKCTA, €AMHCTBO ’KaHPOBBIX YEPT.

CreneHp pacKpbhITHS CYIIHOCTH BOIIPOCa: a) COOTBETCTBHE IIIaHA TEMeE
pedepara; 0) COOTBETCTBUE COACPKAHMSI TEME U IJIaHy pedepara; B) MOJHOTA U
riiyOrHa 3HaHWM MO TeMme; ') 0OOCHOBAHHOCTH CIIOCOOOB M METOAOB PabOTHI C
MaTepuasioM; €) yMeHHe 0000IIaTh, JeJIaTh BBIBOJIbI, COMOCTABIAThH PA3JIMUHbBIC
TOYKH 3PEHHS IO OJTHOMY BOIIPOCY (Ipodiieme).

OOGOCHOBAaHHOCTh  BbIOOpAa KMCTOYHHUKOB: @) OIIEHKAa HCIOJIb30BaHHOU
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) HACKOJBKO BEPHO OGOPMIICHBI
CCBUIKM Ha WCIIOJIb3YEeMYIO JIMTEPaTypy, CIHUCOK JHTEpaTrypbl; O) OIeHKa
IPaMOTHOCTH W KYyJbTyphl  u3JOkeHuss (B T.4.  opdorpaduyeckon,
NYHKTYallMOHHOW, CTUJIMCTHYECKON KYyJIbTYpBI), BJIAJIEHUE TEPMHUHOJIOTHEN; B)
coOmtoieHne TpeOoBaHui K 00bEMY pedepara.

Perien3eHT JOMKEH YeTKOo cOpMyIMpOBaTh 3aMe€yaHHE U BOIPOCHI,
KeJIaTeIbHO CO CChUIKaMU Ha padoTy (MOKHO Ha KOHKPETHbIE CTPAaHUIBI pabOThI),
Ha WCCNeI0BaHUA U (aKTUIECKUE TaHHBIC, KOTOPBIC HE YUEN aBTOP.

PerieH3eHT MOXeET Takke yKa3aTh: oOpamiajcs Ju OpJUHATOp K TeMe paHee

(pedepaThl, TUCbMEHHBIE PA0OTHI, TBOPUECKUE PAaOOThI, OJIMMITHAIHBIE PA0OThI U



Ip.) U €CTh JU Kakue-InOo MpeIBapUTENbHbIE PE3yIbTaThl; KaK BBIMTYCKHHUK BEI
paboTy (IJ1aH, MPOMEKYTOUYHBIE 3TAIbl, KOHCYJIbTAlMs, TOpabOTKa U TiepepaboTKa
HallMCaHHOTO MWJM OTCYTCTBHE YETKOro IUIaHA, OTKa3 OT pPEKOMEHAAlMl
PYKOBOJIUTETSA).

CryneHT npencTaBisieT pedepar Ha PEeLeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3alUThl. PElIeH3eHTOM SIBISI€TCSl HAyYHBIM pyKOBOAUTENb. ONBIT MOKA3bIBAET, UTO
1eJIeCO00Pa3HO 03HAKOMUTH OPAMHATOPA C PEIEH3Me 3a HECKOJIbKO THEH [0
3amuThl. ONIMOHEHTOB HA3HA4YaeT MpEenojaBaTellb W3 YUCIA OpAUMHATOPOB. Jlis
YCTHOTO BBICTYIUIEHUS OpAUHATOPY A0cTaTo4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHU OTBEYAET 110 OMJIETaM Ha SK3aMEHe).

OneHka 5 CTaBUTCS, €CTIU BBINOJIHEHBI Bce TPEOOBaHMS K HAITMCAHUIO U 3aIUTE
pedepara: oOo3HaueHa mpoOsemMa M OOOCHOBAHA €€ aKTyallbHOCTh, CJieJlaH
KpaTKUM aHalu3 Pa3IMYHBIX TOYEK 3PEHHUsI Ha paccMaTpuBaeMylo MpoOseMy H
JOTUYHO H3JI0)KEHAa COOCTBEHHAsl MO3UIMs, C(HOPMYJIHPOBAHbl BBIBOJABI, TEMa
pacKpbITa MOJTHOCTBIO, BbIJEPKaH 00BEM, COOIIO/IEHBI TPEOOBaHUS K BHELIHEMY
oopmileHHI0, JaHbI IPAaBUIIbHBIE OTBETHI HA JOTOJIHUTEIbHbIE BOIPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBINOJIHEHbI, HO
OpU O3TOM JIONYIIEHBl HENOYETHl. B YacTHOCTHM, HMMEKTCS HETOYHOCTH B
U3JI0)KEHUM  MaTepuaina; OTCYTCTBYET JIOTMYECKas IOCIIEI0BAaTEIbHOCTh B
CYKIEHUSIX; HE BbIAEpKaH 00BEM pedepara; UMEITCS ynyueHus: B 0(hopMIIeHNH;
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, OOHAPYKHUBAETCS CYIIECTBEHHOE
HEMMOHUMaHUE TTPOOIIEMBI.

Ouenka 1 — pedepar opaAMHATOPOM HE MPEICTABIICH.
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Kox u ¢popmysmpoBka
KOMIIeTEeHIIUH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OCHOBBI IPEIMETHOTO TTOMCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

OIIK-7 3HaeT
pecypcax, MeIMKO-OnOJIOTHUECKYIO
T'OTOBHOCTBIO K HCIIOJIB30BaHHUIO
OCHOBHBIX (I)I/ISI/II(O-XI/IMI/I‘ICCKI/IX, TCPMHUHOJIOTHIO.
MaTeMaTHYeCKUX M HHBIX Haxoauts nuteparypy, ONUCHIBAIOIIYIO
€CTECTBEHHOHAYYHBIX MOHATUN 1 yMeeT OTKPBITBIE BOIIPOCHI B 00JaCTH COBPEMEHHOM
METOZI0B NpH PEIICHNI OMOTEXHOJIOTHH U 37PaBOOXPAHCHHUS.
po(hecCHOHATBHBIX 3329 "
- MeTtonamu noucka Hay4yHOU UH(OpMaLIUY B
6a3ax nanaeix NCBI.
[Tpuntmn paboTs! amruindukaTopa st
nposenenus [P, o6opynoBanus st
3HaeT anekTpodopesa 0ETKOB U HYKICMHOBBIX KHCIIOT,
MHKY0aTOpOB U OMOPEaKTOPOB Ui pabOThI C
KJIETKaMU IPOKApUOT U 3YKapHUOT.
I1K-21 Pabotats ¢ KynpTypaMu IpOKapUOTUYECKUX U
CTIIOCOOHOCTBIO K YYaCTHIO B Veer AYKapUOTHUYECKUX KJIETOK, I10JIy4aTh
MPOBEACHUU HAYyYHBIX CTaOUITbHBIC KIIETOYHBIC JTUHUH,
HCCIIE0BAHUMN AKCIIPECCUPYIOILYI0 PEKOMOMHAHTHBIE OEIIKH.
Meronamu noaMMepasHOU LHEMHON PEeaKLUu,
3JIeKTPO(Oope30M OENTKOB M HYKJIEHHOBBIX
Brnaneer | kucior, MeTogamMH OYMCTKU U BbIIETICHUS
OENTKOB U HYKJIEMHOBBIX KUCIIOT, METO/IaMU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
Ocobennoctu pabOTH M BO3MOXHOCTH
3Haer 000py10BaHUs /IS IPOBEACHUS
TK-2 OMOTEXHOJIOTUYECKHUX PadoT.
CIOCOOHOCTBIO M TOTOBHOCTBIO K
[IpuMeHATh HOBBIE METO/IBI U METOJ/IUKH,
MPOBEACHUIO MPOPUITAKTUUECKUX
HaIlpaBJIEHHBIE HA OXPaHy 3/I0POBbs TPaXkJAaH B
MEIULIMHCKUX OCMOTPOB, Ymeer <
00J1aCTH COBPEMEHHOW OMOTEXHOJIOTUH U
JUCTaHCepU3aluu U
3/paBOOXPAHEHMUS.
OCYILIECTBIIEHUIO JUCIIAHCEPHOTO
HAGTIOIeHUS Harpikamu BHEIpEHNUH HOBBIX METOJ/IOB U
METO/MK, HAIIPaBJICHHBIX HA OXPaHy 310POBbS
Bnaneer JHE, P Pamy 3710p

rpax/jaH B 00JacTi COBPEMEHHOM
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.




OueHovHbIe cpeacrea aJis TeKyll_leﬁ aTrecranumu

KoutposbHble TecTbl MpeAHA3HAYEHBI MJI CTYJIEHTOB, H3YYaloOlUX KypcC
«MoOJIeKyJIIpHO-TEHETUYECKUE TEXHOJIOTUU B MEIULITHEY.

[Ipu pabote ¢ TecTamu mpeasiaracTcsi BHIOPATh OJIMH BapUAHT OTBETA U3 TPEX —
YeThIpeX MPEeMIOKEHHBIX. B TO e BpeMs TecTbl IO CBOEH CIOKHOCTH
HEOAMHAKOBBL. Cpean MNpeIioKEHHBIX HMEIOTCS TECThl, KOTOPBIE COJEpXkKaT
HECKOJIbKO BapUaHTOB MPAaBWIbHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO YyKa3aTb
BCE€ MPABUJILHBIE OTBETHI.

TecTbl paccuuMTaHbl Kak Ha HMHAMBUIyAIbHOE, TaK M Ha KOJUICKTUBHOE HX
perienue. OHU MOTYT OBITh UCIIOJIB30BAHBI B MPOIECCE U ayIUTOPHBIX 3aHATUH, U
caMoCTOsITeTIbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsI KOHTPOJISI 3HAaHUM B
MPOIECCE MPOMEXKYTOYHOM aTTeCTalluy MPOU3BOJUTCA KaXKIbIM IIPENoJaBaTeeM
WHIUBUTYaJIBHO.

Pe3ynbTaTh BBITIOJTHEHUS TECTOBBIX 3aIaHuI OIICHUBAIOTCS
IpernojiaBaresieM Mo MATHOAIIFHON MIKaJie JUTsl BRICTABJICHUS aTTECTAIMKA WU TI0
CUCTeME «3adyeT» — «He 3ader». OIleHKa «OTJIMYHO» BBICTABIISIETCS TMpU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpenioKeHHBIX MPEenoiaBaTesieM TECTOB.
O1eHKa «XOpOIIo» — MPH MPaBUJIBHOM OTBeTe Ha Ooiiee uem 70% TtectoB. OrieHka
«YJIOBJICTBOPUTEIIBHO» — MpPH MNpPaBUIBHOM oOTBeTe Ha 50% mNpemioKEeHHBIX
OpJIMHATOPY TECTOB.

IIpuMepbI TeCTOBBIX 3aJaHUIM

1. Ha3naueHue NUTaTebHbIX CPe/:

a) obecrieyeHne BbDKUBAEMOCTH KIIETOK;

0) crmocoOHOCTh KIIETOK K MpoJindepannu;

B) CIIOCOOHOCTBH KJIETOK K AU PEpeHITPOBKE

1) 6, B - BEPHO;

€) BCE BBIILIETIEPEUYHCIEHHOE BEPHO.

2. Kakne BUIBI MaTepHAIOB HMCTOJB3YIOTCS TPH KYyJIHTUBUPOBAHUU KIIETOK

MJICKOIIUTAIONINX:



a) IJIaCTHK;
0) aTFOMOOOPOCHITMKATHOE CTEKJIO;
B) METaJLT;

T') BCE BBILIETIEPEUUCIECHHOE BEPHO

3. XapaKTepHLIC IMPU3HAKHA aIIOIITO3a KIICTKH:

a) IFCHCTHUYCCKAasA IOCTCPMHHAHTA, YYACTHC CIICOHUAJIIBHBIX BHYTPHUKICTOYHBIX

MEXaHHU3MOB;

0) HemporpaMMupyemasi Tuoesb KJIETOK;

B) IPOrpaMMUPYEMBII XapaKTep ruOenu KIETKH;

T) npolecc rudeu HeynpaBisieM;

1) IpoIIeCcC TUOEIN 00paTUM.

4, HCpBBIe OKCIICPUMCHTEBI, IMOKAa3aBIIHMC, YTO JKHUBOTHBIC TKAHHW BO3MOXHO

KYJIbTUBHUPOBATH B (1)H31/IOJ]OI‘I/I‘-ICCKOM

l. K.
2. V.
3. I

4. P. Xappucon

5. Kakue kietku nerdye KyJabTUBUPOBATH?

pactBope In  Vitro  mposen
bepnapn

Py (Poyxkc)
Kenep

a) KiieTku Me30/1epMaiibHOrO NPOUCXO0XKICHUS;

0) DnuTenuanbHBIC KIETKU,

B) Heliponsr;

r) KiteTku 2HIOKpUHHBIX TKaHEH
6. ®akTopsl pocTa 3TO

a) OMOJIOTMYECKH aKTUBHBIC COSTUHCHHS;

0) CTUMYJIUPYIOT WK UHTUOUPYIOT JiefieHne U Tu¢HepeHIIMPOBKY KIETOK;

B) ABJIAIOTCA OCHOBHBIMH IICPCHOCUYUMKAMH MUTOI'CHHOI'O CUT'HAJIA KIICTKH,

T') TPOAYIUPYIOTCS HECTICU(DPUUESCKUMU KIETKaMHU, HAXO/ISIIIIUMHUCS BO MHOTHUX

TKaHSX;
1) CXOJIHBI C TOPMOHAMMY;

€) BCe BEPHO;



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

1. [Tpu TpaHchopmaIu CKOPOCTh pocTa KJIETOK
1. HE U3MEHIETCA
2. YBEIIMYUBACTCS

3. yMEHbIIAEeTCS

8. YcnemHoe ucrnonp3oBaHue GuOpoOIacTOB B MEAUIIMHE CBSA3aHO C TEM, YTO
OHHU UMEIOT:

a) TUIUIOUIHBIA KapUOTHII;

0) HU3Kasl PKCIPECCUSI AHTUTEHOB TMCTOCOBMECTUMOCTH;

B) OTCYTCTBUE OHKOT€HHBIX MTOTEHIINIA;

I') CHHTE3UPYIOT TPOTIOKOJIJIAreH;

1) MPOAYLUHUPYIOT (PaKTOPBI POCTA;

€) BCE BEPHO

9. KYJIBTI/IBI/IpOBaHI/IG OpraHoB Ha CTOJIMKC U3 METAJJIMYECKOM CETKU

PEITIOKHUIT

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

10. HakorieHne OTXO0JI0OB M HEMOCTOSIHCTBO BHEIIHHMX YCJIOBHI HaOIt0omaeTcs
P KyJIbTUBUPOBAHUH
a) HEMPOTOYHOM;
0) MPOTOYHOM
11. Tlo ucrounuky BeigeneHuss CK kmaccupunupyror:
a) SMOPHOHAJIbHBIE;
0) peranbHbIe;
B) CTBOJIOBBIE KJIETKH B3POCIIOTO OpraHU3Ma
I') BCE BEPHO
12. CTBOJIOBBIC KJIETKH

a) HeaudpepeHITMPOBaHHbBIC KIIETKH;



0) mudepeHnmpoBaHHbIE KIETKA
B) CLIOCOOHBI K CAMOBOCITPOU3BEICHUIO
I') ciocoOHBI K U depeHIInpOBKE B CIICIIMATM3UPOBAHHBIC TKAHU;
1) a,B,I' - BEPHO
13. OMmOpuoHansHbIe cTBOJIOBBIE KieTkH (DCK)
a) MOTYT HEOrPAaHUYEHHO TMOJICPKUBATHCS B KYJIbTYpe U CIIOCOOHBI
nuddepeHIIMPOBKE BO BCE KJIETKH B3POCIOr0 OPraHu3Ma,
0) o00magaroT OIrPaHMYCHHOM CHOCOOHOCTHIO K auddepeHIupoBKe
OTPaHUYCHHBIM MTPOJU(EPATUBHBIM TTOTCHIIHAIOM.
B) 00JIaal0T CHOCOOHOCTBIO K KOHTEKCT-3aBHCHUMOW JH(PdEepeHIUPOBKE
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
14. Comatuueckue ctBojioBbIe KiIeTku (CCK)
a) MOTYT HEOTPAaHUYEHHO TMOJICPKUBATHCS B KYJIbTYpe U CIIOCOOHBI
¢ depeHIMPOBKE BO BCE KJIIETKU B3POCIOr0 OPraHnu3Ma;
0) o00samaroT OrpaHUYEHHOW CIOCOOHOCTHIO K U epeHInpoBKe
OTpaHUYCHHBIM MTPOJIU(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 MO3rE€;
B) CKEJICTHBIX MBIIIIIAX;
') POTOBUIIC U CETYATKE TJ1a3a;
1) MyJibIie 3yOOB;
1) TOJIOBHOM ¥ CHMHHOM MO3T€;
€) KPOBEHOCHBIX COCY/aX;
) TIEYEHU;
3) KOXE€;

1) JKeNyI0YHO-KHUIIIEYHOM TPAaKTE;



K) [TO/KEITy TOYHOM JKeJe3e.
J1) BCE BEPHO
16. Me3enxumanbubie cTBOJOBbIE KieTku (MCK) oTkpeiThl B 60-x romax
MPOIIJIOTO CTOJCTHS
a) A. ®pugeHIITeHHOM;
0) A. MakcUMOBBIM;
r) JI. KopoukuHbiM
17. MCK sBisitoTCS IpeAIIecTBEHHUKAMU
a) aJIUIIOIUTOB;
0) XOHJPOLIUTOB;
B) OCT€00J1acTOB;
r) pudpoOIacToB;
1) CTPOMBI KOCTHOTO MO3ra:
e) a,0,B,11 - BEpHO
18. DCK npuMeHSI0TCS 1S JICUSHUS:
a) nuabet tuna I;
0) 6one3nsb [lapkuHCOHA;
B) TPaBMaTHYECKUX MOBPEXKICHUI CIMHHOTO MO3Ta;
I') HIIEMUYECKON OOJIC3HU Cepla;
1) TyOepKyJe3a;
€) MblleyHou quctpodun [romeHHa;
X) a,0,B.T,€ -BEpHO
19. B3pociibie CTBOJIOBBIE KIETKH:
a) SIBJISIIOTCS MPUYMHOM HEKOTOPHIX THIIOB PaKa,
0) TepSIOT KU3HECITOCOOHOCTh C YBEJIMUCHHEM BO3pacTa JIOHOPA;
B) 0OHAPYKEHBI TOJHKO B IUIOTHON TKAHU U YMOWINKATHHOU KPOBH;
') MOTYT OBITh MCTIOJIb30BAHBI JJIS CO3/IaHUS 1IETIOCTHOTO OPTaHa;
1) IMEIOT TaKyIO e aHTUTCHHOCTh, KaK M KJICTKH JOHOPA,
€) BCE BEPHO;

) OTBETHI a),0), ¥ /1) BEPHBI



20. Jlnms co3maHust KylnbTyphl SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK BBI JOJKHBI
UMETh:
a) OIUIOJJOTBOPEHHYIO SIUIICKIIETKY;
0) COMaTHYECKYIO KJIETKY;
B) MaTKYy JJIs UMILUIAHTAllUU;
I') TOAXOMSINYIO CPeIy JUIsl BBIpAIlMBaHUS, HAMPUMEP KJICTOYHBIC JIMHHUH
MBIIIIH;
1) MHOYKECTBO OTIOJIOTBOPEHHBIX SHIIEKIICTOK;
€) OTBETHI a) U T') BEPHBI;
) OTBETHI ), 0) U T') BEPHBI
21. TpymaHOCTH B UCIIOJIB30BAHWU CYIISCTBYIONIMX B HACTOSINEE BpeMs
AMOPUOHATIBLHBIX KJIETOYHBIX JUHUHN B JICYCHUU 3a00JIEBAHUI YEIOBEKA COCTOUT B
CJIEIYIOLIEM:
a) oHu MoryT AudPepeHIIupPOBaATHCS B HEMIPABWIBHBIN TUI TKAHU,
0) OHU MOTYT CITY>)KHUT UCTOYHUKOM PaKa;
B) OHM MOTYT OBITh 3arpsi3HEHBI MPU BBIPAIIUBAHUN Ha KJICTOYHBIX JTMHHUSIX
MBIIIIH;
r), 0 1 B - BEpHO
22. B moanep)kaHWM JKW3HW BBICIIMX OPTraHU3MOB KIFOUEBYIO POJIb HTPaeT
KOHTPOJIb
a) mpoaudeparuy;
0) nuddhepeHIPOBKY;
B) HAIPaBJICHHOTO JIBMXKEHHUSI KIIETOK;
I') BCE BEPHO
23. JIns vHIYKIUY CIUSTHUS KIIETOK MCTIOJB3YIOTCS BEIIECTBA
a) nousr Ca*
0) MOJUATUIICHTIIUKOJIb,
B) JIM30JICHUTHH,

I') MOHOOJIEAT TJIMIEPUHA,


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

n) Bupyc Cennaii

€) MIIMLEPHUH

) BCE BEpPHO

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

24. KneTku, WCIHONb3yeMble KaK B KJIETOYHOM TPAHCIUIAHTOJIOTHH, TaK U B

TKaHEBOW MH)KEHEPUHU, MOTYT OBITh:

a) ayTOr€HHBIMU,;

0)aJJTIOTeHHBIMU;

B) KCEHOT€HHBIMU

') BCE€ BEPHO

25. T'unorermyeckass  CHOCOOHOCTh  CTBOJIOBBIX  KJIETOK  B3pOCIIOTO

U pepeHInpoBaTHCS B KIIETKH HECKOJIBKUX HANpaBIeHUN Tu(dPepeHInpOBKH

a) IJIACTUYHOCTb;
0) MepCcUCTEHIINS;
r) nposndepanus

26. OnyxoJieBbI€ KIIETKH B KYJIbTYpE:

a) nensites 50 pas;

0) nensitest 100 pas;

B) OECCMEPTHBI;

T) HE JeATCs

27. IIpuMepoM CIIOHTAHHOTO CIIMSIHUS KJIETOK HE SIBJISICTCS:

a) mia3mMoraMus y rpu0os;

0) clusiHuE MUOIIUTOB;

B)CJIMSIHUE OMTYXOJIEBBIX KJIETOK;

r)o0pa3oBaHue 3UTOTHI;

n) cnusaue GudbpodiacToB

28. KieTku nepBUYHOMN KYJIbTYpPHI:

a) OJTHOPOJIHBI;

0) reTeporeHHbI;

B) HC COACPIKAT CIICIHATTU3UPOBAHHBIX KICTOK;



I') aKTUBHO NPoIUdepupyrorT

29. Ilpu3Haku 1 CBOMCTBA XUMEPHOTO OPTaHNU3Ma MOTOMKAM:

a) mepeaarTes;

0) He TIepeaaroTCs

30. B skcnepumenTax, mpoBeacHHBIX Poccom Xappucornom B 1907 roay, iIn
VItro KyJIbTHBHpPOBAJIaCh TKAHb:

a). HEpBHas;

0) snUTeNMaNTbHAS;

B) 000JI0YKa KypUHOTO SMOPHUOHA;

I') OIIyXO0JIeBast

31. TpancpopMupoBaHHBIEC KIETKH:

a) CTAaHOBSITCS 3aBUCUMBIMHU OT CyOCTpara;

0) 00pa3yroT MOHOCIION;

B) 00pa3yloT MHOTO CJIO€B

32. OcTtaHOBKa JENEHUS HOPMAJbHBIX KJIETOK IMOCIE 00pa3oBaHHsI MOHOCIIOS
OOBSICHACTCS:

a) KOHTaKTHBIM TOPMOKCHHEM;

0) KOHKypeHIIMel 3a PaKkToOpbl POCTa U MUTATEIIbHBIC BEIECTBA;

B) GOpMOH KIIETOK;

') OpraHu3aiuei UTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ITUX (PAaKTOPOB

33. Cpena asns KyJIbTUBHPOBAHUS JKUBOTHBIX KJIETOK:

a) Kucas,

0) memovHasi;

B) OJIM3Ka K HEUTpaIbHOU



OueHoyHbIe CpeACcTBaA I IPOMEKYTOYHON ATTeCTAlNHU
Bomnpocs! K 3aueTy 1o AUCHUIINHE
«MoJieKyJIApHO-TeHeTHYEeCKHE TEXHOJIOTUM B MeIUIIHHE»

1. Uctopuss pa3BuTusi OMOTEXHOJOTMM KaK HPAKTUYECKON AESTENbHOCTU
JIOJIE U €€ OCHOBHBIE BEXM CTAaHOBJIEHUS Kak Hayku. [lepBwle momcropuueckue
ouorexHosoruu. Bo3HukHOBeHHE TepMuHa «bHOTEXHONOrUS» U €ro aBTop.
[lepBoe OMOTEXHOJOTHYECKOE MPOM3BOACTBO AHTHOMOTHKA, aBTOP €€ CO3/aHUs.
OCHOBOMOJIO)KHUKH ~ KJIETOYHBIX KYJbTYp H OHOMEIUIMHCKUX KIETOYHBIX
T€XHOJIOTUH. OCHOBHBIE OTKPBITUSA U OCHOBOITOJIOKHUKN T€HHOW UHKECHEPUH.

2. CTpoeHne HYKIEHHOBBIX KHCIOT. [IpemmecTBeHHuKH  OuOCHHTE3a
HYKJIEMHOBBIX KUCJOT. 3°- 1 5’ KOHUBI UENEl HYKIIEMHOBBIX KUCIIOT.

3. ®opwmsl ctpykTypsl JJHK.

4. Pemnmukarus JJHK npokapuoT U 3ykapuoT, OCOOCHHOCTU PpEIUIMKAIINH,
CUHTE3 OJTHOM Y BTOPOM LN — OCHOBHBIEC PA3IUYMSL.

5. O6pazoBaHue npaMepoB, yAAJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nomumepassl oprannu3MoB, UX MOJUMEPA3Has U SK30HYKII€a3Hasl AKTUBHOCTb.
Pemenue npoGiemMbl CHHTE3a aHTUIAPAUIETbHBIX LENeld MTPU OJHOHANPABICHHOM
JBH>)KCHUY BUJIKU PETUIMKALIUH.

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

7. Tlonumepasnas uennasa peakuusa. OcHoBHble yuyacTHUKM [ILIP, sTansl nukia
[THP, ux dpuznko-xuMuIecKrue 0COOEHHOCTH.

8. Uro Takoe mpaiiMepsl U Kak X KOHCTPYUPYIOT?

9. Yto MCHOAB3YIOT B KaUeCTBE NpelecTBEeHHUKOB cuHTe3a JJHK?

10.IlpencraBnenre O IIMHHBIX U KOPOTKUX MaTpPUIlAX, XapaKTep HAKOIIJICHUS
npoayktoB I[P, kakue wmaTpuisl OyAayT mpeoOnaiaTh B KOHIIE YCICIIHO
MpOoIIeAIIed peakuu?

11.®depmentor amsa [P, ux 0coOEHHOCTH, caMbIii M3BECTHBIN IOIXOISAIIHI
dbepment ams [TLP.

12 .Ilpoekt «I'eHoM uejoOBEKa», €ro JHUAEPHl U JIB€ KOHKYPUPYIOIIHUE TPYIIIIHI.

P€3y.HI>TaTI>I IIPOCKTA: KOJIMYCCTBO I'CHOB, JOJIA 6CJIOK-KOI[I/IPYIOIHI/IX



MOCJIEAOBATEIbHOCTEN,  YHUKAJIbHBIE  IOCJEJOBATEIbHOCTH,  I[OBTOPEHHbIC
MOCJIEA0BATEILHOCTU (ITOBTOPHI), UX OCHOBHBIE THUIIbI, MOOUJILHBIE TEHETUYECKUE
AJIEMEHTHI, TPAHCIIO30HBI U UX THUIIBI.

13.Tpanckpurmmmsi ¥  DKCIPECCHS TEHOB, NPHHIUIB  TPAHCKPHUIIINH,
MPOMOTOPBI CUJIbHBIE M Cia0ble, KOHCEHCYCHBIE TIOCIEAOBATEILHOCTH U HUX
OCHOBHBIE MOTHUBBI y MIPOKAPHUOT U 3YKAPHUOT.

14 EayHunbl  TPAHCKPUMIMK, TaHAEMHO-TIOBTOPEHHBIE TEHBI, «EIOYKHU
TPACKPUIIMN», TOHATHE SAPBIIIKOBOIO OPraHU3aTopa, IMOHATHE IPOLECCHHTa
PHK, crimalicnHra u anmbTepHATUBHOTO CIUTAWCHHTA.

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

16.Caitnencunr, ero npuniui, ydactue PHK, u cienuduueckux 06emkoB.

17. Dx30HyKII€a3bl ~ PECTPUKLIMUM, UX  KIacCUPUKAIMUS W [PUHIUI
WCIIOJIb30BaHUs B TEXHOJOTUSIX T€HHOW HHXKEHEPUH.

18.Tumbl pa3pbIBOB U KOHIIOB.

19.1lpuHIMT MOJICKYJIPHOTO KOHCTPYMPOBAHUS M OCHOBHBIC KOMITOHCHTHI
MOJIEKYJIIPHBIX KOHCTPYKIIUH, HEOOXOMUMBIE JJIi MCIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

20.KonctpyupoBanne pexkomOuHaHTHBIX JIHK ¢ momomipio TepMHUHAIBHON
JI€30KCUHYKIJICOTUATPaHCPepasbl.

21.Turbl BEKTOPOB: IJIa3MU/JIbI, KOCMUJIbI, BAPYCHBIC BEKTOPHI, HCKYCCTBEHHbIC
XPOMOCOMBI OaKTEepUi, APOAKKEH, UeIOBEKAa — OCOOCHHOCTH X KOHCTPYHUPOBAHUS
(KITrOUEBBIC DJIEMEHTBI) U IPUMEHEHUS (Ha3HAYEHUE PA3HBIX BEKTOPOB).

22.I'ennas Tepanusi, €€ onpeesieHue U Ha3HauYeHUE.

23.Tunsl TOCTaBKU T€HETUICCKUX KOHCTPYKIIUH, TUITHI KJIETOK-MHUIIICHEH, TUITHI
TeHETHYECKUX MOTU(DUKAITUH.

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

25.MexaHu3M UMMYHHOM 3anuThl 6aktepuid, cTpyktypa CRISPR, tracrRNA,



26.Cas rensbl, 0enok Cas9 u MexaHu3M ero padoThl.

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

28.11puHnun  TapreTupoBaHus (HaBEACHHWS) JBYLETIOYEYHOIO pas3pbiBa U
UCIIPaBJIEHUS] MYTallMd C TOMOIIBI pEMNapalyy C HalpaBJIE€HHBIM T[OMOJIOTrOM
(Homology Directed Repair (HDR).

29.KynbTUBUPOBAHUE KIIETOK U KJIECTOYHBIE TEXHOJIOTHH.

30.I'maBHBIN BOTMPOC B JKM3HHW KIETKH, JBa BO3MOKHBIX IYyTH M KJICTOYHBIN
UKIL

31.CTBONOBBIE KJIETKH, HMX Kilaccuukamus TO TMOTEHIHATy pa3BUTHS,
NpPUMEPHl  TOTUIIOTEHTHBIX,  IUTFOPHIIOTEHTHBIX,  MYJbTUIIOTEHTHBIX |
YHUTIOTEHTHBIX CTBOJIOBBIX KJIETOK.

32.IloHaTHEe  pereHepaTUBHOM  MEOUIIMHBI W OOJNAcCTH  MPUMEHEHHS
OMOMEIMIIMHCKUX  KJIETOYHBIX  TEXHOJOrud. Hwuima CTBOJIOBBIX  KJIETOK.
BHEKIETOYHBIN MATPUKC, €ETO POJIb.

33.IIpuHIMIIBI  KOHCTPYHUPOBAHUS U HCIOJB30BAHUS OHMOMCKYCCTBEHHOTO
BHEKJIETOYHOTO MAaTpUKCa M €ro NpUMEHEHHWE B pPEreHepaTUBHOM MEIUIIMHE.
[TewaTh MaTpHKCa M TKaHeBas redath (tissue printing).

34. TexHONOTHs pEereHEepPaTUBHOM MEAMIIMHBI JJisi JIedeHus: ooroB. Mnes u
MPUHITUIIBL PA3BUTHS TIEPCOHATU3UPOBAHHON MEIUIIMHBI.

35.PenpoaykTuBHOE W TEpameBTHYECKOE  KIOHMpoBaHue.  [IpuHImM
KJIOHUPOBAHMS MIICKOTIUTAIOIINX, UCTOpUS OBeUkH Jlou.

36.9MOproHaNbHBIE CTBOJIOBBIE KIETKU. HAYIIMPOBAaHHBIE CTBOJIOBBIE KIIETKH,
terpana C. SImanaxu.

37.BcrniomoratenbHble penpoayktuBHbie TexHosoruu (Assisted Reproductive
Technologies (ART). IIpo6yiieMa 1 mpUYHHBI OECILIO NS

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

Koppekuusi naTOreHHbIX FreHeTUYECKUX MYTALMi Y SMOPUOHOB YesIOBEKa.



KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HaA 3249€TC 110 JUCHUIIIMHE
«MO.]IeKyJ'IﬂpHO-FEHeTI/I‘IeCKI/le TEXHOJIOI'MH B MCJINIIHNHE»

banxabl
(pedTUHrOB
O OIICHKH)

Onenka
3adera

TpeodoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3a4meHo»

OrneHka «OTJIIMYHOY BBICTABIISAETCS CTYACHTY, €CJIU OH
ri1y0OKO ¥ MPOYHO YCBOMII IIPOTpaMMHBINA MaTepua,
MCYEpIBIBAIOIIIE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TECHO YBA3BIBATb TEOPUIO C
IIPAKTUKOM, CBOOOHO CIIPABIIAETCS C 3aJa4aMu, BOIIPOCAMU
U IpYTUMU BUJAAMU IPUMEHEHUS] 3HAHUM, TPUYEM He
3aTPYJHSETCS C OTBETOM IIPH BUIOM3MEHEHUH 3a1aHUH,
UCIONIL3YET B OTBETE MaTepuanl MoHorpaduueckoi
JUTEPaTyphl, IPABUIbHO OOOCHOBBIBAET IPUHITOE PELLICHUE.

85-76

«3a4meHo»

O1eHKa «XOpOoILI0» BbICTABIIAETCS CTYAEHTY, €CJIM OH TBEPIO
3HaeT MaTepuall, FPaMOTHO U 110 CYLECTBY M3JIaraeT ero, He
JIOITYCKasl CYLLIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIIPOC,
IPaBUJIBHO MPUMEHSET TEOPETHUECKUE MTOJIOKEHUS ITPH
pEILIEHNU IPAKTUYECKHUX BOIIPOCOB U 33/ay, BIAJCET
HE00XOMMBIMU HABbIKAMH U IPUEMAaMU UX BBIMOJIHEHUS.

75-61

«3a4meHno»

O1neHka «yA0BIETBOPUTEIBHO» BBICTABIIAECTCA CTYIEHTY,
€CJIM OH MMEET 3HaHUs TOJIBKO OCHOBHOI'O MaTepHasa, HO HE
YCBOWII €T0 JIe€TajIeH, NOMyCKAaeT HETOYHOCTH, HEJOCTATOYHO
IIpaBUJIbHbIE POPMYIHPOBKH, HAPYIIEHUS JJOTHYECKON
IIOCJIEIOBATEILHOCTH B U3JI0KEHUH IIPOIPAMMHOIO
MaTepHuala, UCIBITHIBACT 3aTPYAHEHNUS IIPU BBIIIOJIHEHUH
IPaKTUYECKUX paboT.

60-50

«(HE3AYMEHO»

O1ieHKa «HEYAOBJIETBOPUTEIHLHOY BBHICTABIISETCS CTY/ICHTY,
KOTOPBIM HE 3HAET 3HAUUTEIbHON YaCTH MPOTPAMMHOI0
Marepuaa, JOMyCKaeT CyIeCTBEeHHbIE OIMOKH,
HEYBEPEHHO, C OONBIINMU 3aTPYAHEHUSIMH BBITIOTHSET
npakTuueckue padotsl. Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEILHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE
MOTYT TIPOJIOJDKUATH 00y4ueHHe 0€3 JOMOTHUTETHHBIX
3aHATUN IO COOTBETCTBYIOUIEH AUCIUILIMHE.




