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09.02.2016 Ne 95.
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MeauuuHbl. [Ipotokon Ne 8 ot «09» urons 2019 r.

CocraBurenu: k.60.H., goueHt Kywmeiiko B.B.



AHHOTAIUA

JNuctuumnaa — “MenunuHckass  OMOTEXHOJOTHS® — TpeAHA3HadYeHa s
CTYJIEHTOB, oOy4Jaromuxcs no odpaszopatenbHO mporpamme 31.05.01 «JIeueOnoe
JIeJI0», BXOAUT B BAPMATUBHYIO YacTh YYEOHOIO IJIaHa JUCUUILIUHON MO BRIOODY,
peanusyercss Ha 2 Kypce B 3 cemectpe. OOmias TpyAOE€MKOCTb JTUCIUTUIMHBI
coctasisier 108 yacoB, 3 3a4€THBIX €IUHULBI. YUYEOHBIM IJIAHOM IPETYCMOTPEHBI
18 4vacoB jekuuii, mpakTUdeckue 3aHATHSA (54 yac), camocTosTeNnbHas padoTa
ctynenTa (72 gaca).

[Ipu pazpabotke paboyeil mporpaMMbl Y4eOHON NUCIUIUIMHBI UCTIOIb30BAHbI
@denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAPT  BBHICIIETO
oOpa3zoBanus mno cnenuaidbHocTH 31.05.01 «JleueOHoe neno», y4yeOHBIH ILUIaH
IMOATOTOBKY CHEHUAIUCTOB 10 crieraibHocTH 31.05.01 «JleueOGHOE nemon

N3yyenne nmucHMIUIMHBI Oa3upyeTcss Ha 3HAHUSIX, NPUOOPETEHHBIX B
pesyabTare ocBoeHus crenyromux gucuumiiuda OOIL: «buonorus», «O6mas u
MEJTUIIMHCKAsT TeHeTukKa», «Mopdonorus: Anatomusi dYeloBeka, [wucrosorus,
Hutonorus», «O0mas u MeAUIMHCKass XuMus». «llonyyeHHble 3HAaHUS U YMEHUS
HEOOXOJUMBI NI OCBOEHUS NUCIMIUIUH «XUPYprus», «BHyTpeHHHE OOJIe3HW,
«HeBponoruss m ncuxuarpusi», «lleguarpus» «TexHonoruum penpoayKTUBHOU
MEJIULIMHBDY UT/.

Heabro nucummuivael “MenunuHcKas OUOTEXHOJOTHS SIBISETCS OOydeHHE
CTYJICHTOB 0a30BbIM METO/IaM PabOThl ¢ T€HHO-UHKEHEPHBIMU KOHCTPYKIUSIMU U
dbopMUpOBaHUE KOMIUIEKCHOTO TMPEJICTABICHUS OO0 HCMOJIb30BAaHUU METO/OB
MOJIEKYJIIPHOM OMOJIOTHUU B OMOMEIUIIMHCKUX UCCIIEOBAHUSX.

3agaum:

e U3yunTh TEOpEeTHUYECKHE OCHOBBI METOJOB MOJEKYJSIPHOW OWOJOTHH U
T€HHOU UHXECHEPUU

e Osnakomuthcda ¢ Metonamu [P u MoseKyIspHOro KIOHUPOBaHUS

e (O3HAKOMHTBLCS C METOJIaMH aHaJIN3a HYKJICOTUIHBIX TIOCIIEI0BATEILHOCTEH

e U3yunth 06a3z0Bbie METOABI PabOTHl C KYyJbTYpaMU PAKOBBIX KIETOK

YCJIO0BCKa



e l3yunTh TEOPETHUECKHE OCHOBBI  JEHUCTBUS  MPOTUBOOIMYXOJEBBIX
npenaparoB
B pesynbrare u3yudeHHs] NAHHOW NUCHUIUIMHBI Y OOydarommxcs (GpopMUpYIOTCS

cienyroume npodeccruoHanbHble KOMIETEHIUH (3JIEMEHTHI KOMIIETEHITHH).

Koxa n ¢popmynnpoBka Ortanbl (OPMHUPOBAHUS KOMIIETEHIIMT
KOMIEeTeHIHH

OIIK-1 OCHOBBI IIPEIMETHOTO TTOMCKA B
TOTOBHOCTB PCIIATh CTAaHAAPTHBIC MH(POPMALMOHHBIX, OMOIHOrpaduIecKux
31241 NPO(heCCHOHANBHOH snact pecypcax, MeIMKO-OMOJIOTHIECKYIO
ACATCIBbHOCTHU C UCIIOJIb30BaHUEM TepMI/IHOHOFI/IIO.
HH(pOPMAITHOHHBIX,
GUGIHOTpahIIECKHX PECYPCOB, Haxoauth uTeparypy, OMHUCHIBAIOILYO
METHKO-GHOTOrMUeCKO# yMeeT OTKPBITHIC BOTIPOCHI B 00J1aCTH COBPEMEHHOU
TEPMUHOJIOTUH, HHPOPMAIIMOHHO- OMOTEXHOJIOTUH U 37PAaBOOXPAHCHUSI.
KOMMYHHKallTUOHHBIX TEXHOJIOTHH 1

MeTtonamu nmoucka Hay4yHOU UH(OpMAaLIUY B

YYETOM OCHOBHBIX TpeOOBaHUH BJIAJIEET
0as3ax mauaeix NCBI.

WHPOPMALTMOHHON 0€30MacHOCTH

[Tpunnun padboTel amrumdukaTopa s
npoBeneHus 1P, oGopynoBanwmst st

3HaeT anekTpodopesa OeNKOB U HYKIIEHHOBBIX KUCIOT,
MHKY0aTOpOB ¥ OMOPEaKTOPOB JUIst paboTHI ¢
KJIETKaMU IPOKApHUOT U SYKapHOT.

OIIK-11
PaGoTaTh ¢ KynbTypamMu IPOKapUOTUIECKUX U
TOTOBHOCTb K IIPUMEHEHUIO
o JIYKApPUOTUYECKHUX KIIETOK, M0JIy4aTh
MEIHUIMHCKUX U3IEIINN, Ymeer

CTa0MIBHBIE KIIETOUYHBIE JIMHUMH,

MPEIyCMOTPEHHBIX MOPAIKAMU
AKCIIPECCUPYIOIIYIO PEKOMOMHAHTHBIE OETTKH.

OKa3aHMus MEIUITMHCKOI ITOMOIITHA

Meronamu noauMepa3HOHU LEMHON PEaKLUH,
AIeKTpoPope3oM OEITKOB U HYKICHHOBBIX
Brnazneer | KucioT, METOAAMM OYUCTKH U BBIIEICHUS
OEJIKOB U HYKJIEMHOBBIX KUCIIOT, METO/IaMHU
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.

OcoOeHHocTH pabOTHI M BO3MOXXHOCTH
3HaeT 000pyT0BaHUS JIJIsl TPOBEICHUS
OMOTEXHOJIOTMUYECKUX padoT.

[1K-22 [Ip¥MEHSATH HOBBIE METO/IBI M METOIUKH,
rOTOBHOCTH K YY9aCTHIO BO Vateer HaNpaBJIEHHBIE HA OXPAHY 3J0POBbS IPAX/JaH B
BHEIPEHMU HOBBIX METOJ0B U 00J1aCTH COBPEMEHHON OMOTEXHOJIOTHU K
METO/IUK, HANPABJICHHBIX Ha 37PaBOOXPAHEHHUSL.

OXpaHy 310POBbA I'PAKIAH HaBblkaMy BHEAPEHUH HOBBIX METOJIOB M
METOAMK, HAIIPABJICHHBIX Ha OXPaHY 3/I0POBbSI
Baaneer JIHXS, P PaHy 3/0p

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

JIJ'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOM]'IeTeHLII/Iﬁ B paMKax JUCHHIIJIMHBI
((MCI[I/IHI/IHCKaSI OHMOTEXHOIOT U IMMPUMCHAIOTCA CICAYIOHNIUC MCTOAbI aKTUBHOTO/

HHTCPAKTUBHOTI'O O6y‘ICHI/IHZ




JIeKIIMOHHbBIE 3aHATHA:
1. JIexuusi-BU3yasin3anus
2. Jlexuug-0ecena
[IpakTHueckue 3aHATHS:
1. Cemunap-aucnyT
2. CeMuHap-IPaKTUKYM
3. Pa3Bepnyras Oecena

4. JTabopaTopHbie pabOTHI

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Tema 1. IlpuHuMnbl MoJIeKYyJSIpHOro KjaoHupoBaHusi. Ilosmmepasnas
nenHasi peakuus (4 yac.)

[lenTpanpHas norma MoJekyispHoi Ouonoruu. I[lonstue rena. CrpykTypa
IF€HOMOB IIPOKapHOT M 3yKapuoT. OmnepoHHas CTPYKTypa I'€HOB IPOKapUOT U
IIpEPBIBUCTAsA CTPYKTypa reHoB sykapuor. Marpuunas PHK. Ilonstue nucrpona.
Okcnpeccus reHoB. [loHsaTre ammndukanuy B KUBBIX OpraHu3Max. Permkanus
JAHK y npokapuot u sykapuot. AMrummkoH. [Ipaiimepsr n JJTHK nomumepaser. Taq
noyimMepaza W ee pekoMmOuHaHTHbIE (opMmbl. Mexanusm I[IIP. Tuner IILIP.
[lepBuuHas Mocie0BATEILHOCTh OMOIMOIMMEPOB. DIEKTPO(POpe3 HYKIEHHOBBIX
KHCJIOT. D1yopeCUEHTHO MEUEHBIE J€30KCUHYKJICOTUATPUPOCPATHI.
CexBennpoBanue 1o CoHrepy. MexaHuU3Mbl TPAHCKPUIILIMHM Y MPOKAPUOT H
yKapuoT. MexaHu3Mbl OOpaTHOW TpaHCKPUIUMU Yy BHUpycoB. Mcmosb3oBaHue
KauecTBeHHOM u kosmyecTBeHHOM [I[IP ¢ oOpaTHOW TpaHCKpumnuuen B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

MexaHu3Mbl TpPAaHCISIUMM B KJIETKaX JYKAPUOT M MPOKAPHOT. beckiaeTouHbIe
CUCTEMBI TPAHCIISILIMU U UX UCIOJIb30BaHUE B MOJIEKYJIIPHON OMOTEXHOJIOTHH.

Tema 2. [IpuHUHUNBI MOJIEKYJISAPHOT0 KOHCTPYHPOBAHUSA Y KJIOHMPOBAHMSA
C IpMMEeHEeHNeM MUKPOOPTraHM3MOB U BEKTOPHBIX cucTeM (4 yac.)

[lonsiTue ™openpHOro o00BekTa. MonenbHas cucreMa. Bupycel: Bupyc

tabayHol Mo3auku, bakrepuodar T4, dar nambaa. Dybdakrepun: Escherichia coli,



Bacillus subtili, Mycoplasma genitalium. I'puGs: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrtenus: Arabidopsis thaliana. Kierounsie
KyJbTYphl MilekonuTaromux. [lonstue pexomoOunamuu. PexomObunantHas JIHK.
OHpoHyKiea3bl pecTpukuuu. CalTbl pecTpUKUMU. JIMIKWE W TymIble KOHIIBI.
PectpuktHbiii  ananu3z wmonekyn JIHK. [Tonsstue BekTopa. IIpoMOTOpBHI.
[TomunuHkep.  MyJIBTUKONUWHOCTD W YHUKOINHUHUHOCTh CTapTOB pEIUIMKALUU.
Tunel pomotopoB. MHaykTope! skcnpeccun. UucynsaTopsl. llonsatne cenexunw.
CenextuBHbIN Mapkep. Knaccudukausi ceneKTUBHBIX MapKepoB. AHTHOUOTUKU U
CEJICKTUBHBIE cpeabl. beno-ronybas  cenekuus. KomnereHTHBIE  KIIETKH.
Tpancpopmanus. TernnoBoil MIOK K 3iEKTporopanus. BeiceB Ha NUTATENbHYIO
cpeny. OtOop M aHanu3 TPaHCPOPMUPOBAHHBIX KIOHOB ¢ momoipio [P u
pectpukiuu. BekTopel s KIOHHMpoBaHUSA B apoxokax. Cpenbl s pocrta
npoxoked.  Crenuduka  celeKUuM U pocTa  JAPOXIKEBOM  KYJBTYpHI.
Tpanchopmanus JpoxIKEBBIX KIETOK.

Tema 3. Co3panue M HMCHOJIb30BAHHE ICHETHYECKUX KOHCTPYKUMH sl
TPAHCIeHe3a B KJETKaX MJIEKONHMTAIUX. TpaHCreHHbIe KUBOTHBIE.
IlepcniekTuBBI reHHO Tepanuu (4 yac.)

IloyeMy Henb3sd  HCHOJB30BATh  MHUKPOOPraHWU3MBI I JIKCIIPECCUHU
NOJIHOPa3MEpHbIX TeHOB sykapuoT. Donnuur OenkoB. IlocTTpaHcnsuuoHHbIE
Moaudukauuu OenkoB. I'oMosornuHas pexomOuHanus. JluHus KypuHbix B-
mumporutoB DT40 u e€ nmpeumymiectBa. Mcnonb3oBanue texHosorun CRISPR
Cas9. llonsiTHE MCKYCCTBEHHOM XPOMOCOMBI. M CKYyCCTBEHHBIE XPOMOCOMBI KaK
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoiCTBO HCKYCCTBEHHOU
xpoMmocoMbl uenoBeka. Otrimune UXY OT ApyruxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexkomOunamusa. HPRT onocpenoBanHass cenekius. OKCIpeccus
IIOJIHOPAa3MEPHBIX TE€HOB B HMCKYCCTBEHHBIX XPOMOCOMAax u4enoBeKa. JlocraBka
I€HOB B KJIETKM YEJIOBEKA. DJIMMUHHPOBAHUE MCKYCCTBEHHOW XpOMOCOMBI. [et-R
penpeccop s KOHTPOJsA JKcnpeccuu. [IpuMeHeHue HHCYJIATOPOB IS
CTaOWIM3alMM  JKCIpPecCCHH.  TpaHCT€HHblE  KUBOTHBIE.  XPOMOCOMHBIE

nepecTpoiiku. Cenekiusa MHOTOKJIETOYHBIX. TE€XHOJOTUN CO31aHUs TPAHCTEHHBIX



MJIEKONUTAKOIKX. VICHONb30BaHUE PETPOBUPYCHBIX BEKTOPOB JUISI CO3JIaHHUS
TPAHCTE€HHBIX KUBOTHBIX. Merton Mukpounbekuu JIHK.Ilmtopunorentasie
AMOpHUOHAJIFHBIE CTBOJIOBbIE KJETKU. [lomydeHne W celleKIusi TpacreHa.
MuKkpouHbeKIHsS B 0JIACTOUUCTY MileKonuTaroniero. CKpeluBaHUE TPAHCTEHOB.
[lonyyeHne JIMHUHA  TPAHCTEHHBIX  JKUBOTHBIX.VCHOJIb30BaHHE  SMUTEIHEB
MOJIOYHBIX JKE€JIE3 B KAyeCTBE MCTOYHMKA TE€HETHYECKOTO MaTepuayia JJis
KJIIOHUPOBAaHMs. BbIpallliBaHWE »>HUTEIMEB MOJIOYHBIX JKE€JlIe3 B KYyJIbTYpeE.
Nunyxuusa GO ¢a3zel. Y aanenue siiapa u3 sinekietku. CldsHue TOHOPHOTO siipa v
peUUNUEHTHON siinekneTku. KynbTUBHpOBaHME NEPBBIX JEIECHUN ApOOJIECHUS.
NmnnaHTamus B Opranu3M CypporaTHOl MaTepH.

Tema 4. Pa3padorka U CO3JaHHE TEeHEeTHYECKUX KOHCTPYKUMH
onodapmManeBTHYECKOr0 Ha3HaYeHus (2 yac.)

Dkcnpeccuonnbie mrtammbl E. Coli. DxcnpeccuonHbie BEKTOPBI. MHIYKTOPHI
skcnpeccun, UIITI. O6patnas tpanckpunuusa. Knonupoannas [IHK.Cucrtema
nosiyueHus: uarepdepona. [lomydyenne yenoBeyecKMX TOPMOHOB C MPUMEHEHUEM
METOZI0B TeHHOW uHXeHepuu. [Ipom3BoacTBO aHTHTEa ¢ momoinpio E. coli.
CrnocoObl TpoU3BOACTBA MHCYJIWHA. [IpOMBINIIIEHHOE MPOU3BOACTBO OEIKOB IS
dbapmMareBTUYeCKOro  MPUMEHEHHS. Opranmzaiuss ~ OMOTEXHOJIOTHYECKUX
MPOU3BOJICTB C MCIOJb30BaHMEM PEKOMOWHAHTHBIX MHUKpoopraHu3MmoB.Tect
CUCTEMBl Ha OCHOBE MCKYCCTBEHHBIX XpOMOcOoM uenoBeka. [louck BemecTB —
KaH/IUJIATOB, BBI3BIBAIOIIUX XPOMOCOMHYIO HECTaOWUIBHOCTh. TE€CT-CUCTEMBI C
UCIIOJIb30BaHUEM (PITyOPECIIEHTHBIX OCJIKOB.

Tema 5. AHa/IM3 reHeTHYeCKH 00YCJI0BJIECHHBIX MAaTOJIOTI Ui, MOHOTEHHBIX U
MyJabTH(HAKTOPHBIX 3a00JieBaHuii (24ac.)

Onuonykieorunnbie  3amenbl  (Single  Nucleotide Polymorphism, SNP).
Mytauuu: aenenuu, MHCEpLHH, TPAaHCBEPCCUH, TpaH3ULIMU. [IpuMeHenre MeTo10B
CEKBEHHUPOBAHUS TUTSt UCCIIEIOBAaHUIM MyTareHesa. CpaBHeHue
nocnenoBareiabHocTeit JIHK Clustal. Ba3er qaHHBIX OJHOHYKICOTHAHBIX 3aMCH.
[TonGop mpaitmepoB misi nuarHoctuueckou [IIP. Crynenuartas IILP (anrm.

touchdown PCR), TIIIP amunubIX ¢dparmentoB (anrit. Long-range PCR), ITLP B



peampHoM Bpemenu (IILP-PB, anrn. Real-Time PCR, RT-PCR). Mertox
konmmyectBeHHOU I[P m ero mpumenenme B auarHoctuke. DiryopecreHTHBIE
METKH J1s TeHoTUnupoBaHus ¢ nomoinbto [P, 'u6puanzanms JITHK. 3ouasr ams
rubpuamzanu JJHK. Ananus caremnutaeix nocienoBatensHocTeit JJHK.

Tema 6. OT reHeTH4ECKOro aHAJIHU3a K TeHOMHOM MeJMIHe: TeXHOJIOTHHU
MOJJTHOT€HOMHOI0 CKPMHUHIA accouManuii ¢ maroJjioruei (2 yac.)

ba3oBble MPUHLIKIIBI TOJJHOT€HOMHOI'O CEKBEHUPOBaHUs. OMynbccuonHast [11P.
Coznanve Oubnamorek. MeToabl MOTHOTEHOMHOTO  CEKBEHUPOBAHMS IS
UJEHTU(UKAITTT MYJIbTH(PAKTOPHBIX 3a00s1eBaHUM. [lonyuenne
ITOCJIEN0BATENBHOCTEN TPAHCKPUNITOMOB. AHHOTHPOBAHHUE ITOCIEN0BATEIBHOCTEN
B 0Oa3ax JaHHBIX. TeXHOJIOrMH MOJIHOI€HOMHOTO CKpPHUHUHIA acCOLMalui ¢
narosjorueii. buonHpopmaTtrka: BOZHHUKHOBEHHUE, 1IE€NH, 3aJadd, METOAbl. basbl
JNaHHBIX: KJacCU(pUKalus, OCHOBBI CTPYKTyp. ba3bl JaHHBIX OEJIKOBBIX
[IOCJIEA0BATEILHOCTEN. ba3pl JaHHBIX I10CIENOBATEIBHOCTEW HYKIEHMHOBBIX
KHUCIIOT. baHkK naHHBIX MeTabonuueckux myteu. basbl, comepkaiiye pe3ynbTaThl
rno0ambHBIX ~ AKCIEPUMEHTOB MO  aHanu3y  3kcrnpeccuu.  OCHOBHbIE
oubmuorpaduueckne 6a3pl manHbIx. NCBI, ENTREZ u BLAST — na3HaueHwue,
WHCTPYMEHTHI, 3a1adyd BeIpaBHUBaHME IBYX IIOCJIENOBATEIBHOCTEN, TOYEUYHBIE
matpuilsl. O3HakomieHue ¢ 6azamu ganueix NCBI. Tlonsitue dopmaros: FASTA
u GenBank. BeipaBHuBaHNEe HYKJICOTHIHBIX MOCIEAOBATEILHOCTEH. ba3bl TaHHBIX

SNPs accorenpoBaHHBIX C TATOJOTHUSMH.

|. CTPYKTYPA U COJIEP’KAHUE NPAKTUUYECKOM YACTHU KYPCA

3ansatue 1. Opranm3anuss ¥ NPUHOUNBI PadOTBI B  MOJIEKYJISPHO-
OuHoJIornYecKue JadopaTopun A OHOMEIUIMHCKHX HcciaeqoBanmii (2 yac.)

Ili1an 3ansaTHA:

1. JlaBoparopHas nocyjaa u IpUHIUIIBI PaObOTHI C HEH.

2. ObopynoBaHue



3. ABrtoknaBupoBanue. CyxoxapoBoi mkad. MpiThe 1a00paTOPHONM MOCYIBI.
OaHOpa3oBbIi 1 MHOTOPA30BBIH IUIACTHUK.
4. IlpakTnueckue  HaBbIKM  pabOTBl C  BecaMH  AHAIUTUYECKUMH,

MCXaHUYCCKUMU U JJICKTPOHHBIMH.

3ansitue 2. IlpuroroBiieHHe pacTBOPOB /ISl BbIJACJCHUA M aHAJIM3A
HYKJEMHOBBIX KHCJIOT ( 2 4ac.)

Ili1an 3aHsaTHA:

1. CriocoObl BbIpakKeHHUs KOHIIEHTPAIlUd PACTBOPOB.

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

3. IloreHumomerpwus. YcrpoiicTBO MMOTEHIMOMETPA 51 pH-meTtpa.
OYHKIIMOHUPOBAHUE CTEKJITHHOTO U KOMOMHHUPOBAHHOTO 3JIEKTPOIOB.

4. Ilorenunmomerpuueckoe tutpoBanue. bydepHbie pacTBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IlpuHOMOBI MAHMIYJIAUUM ¢ OMOMATEPHAIOM, BblJACJCHHE H
aHAJIN3 HYKJIEHHOBBIX KUCI0T ( 2 yac.)

Ilinan 3anATHA:

1. IlpuHUMOBI MaHUTYJISIUU C OOpa3laMy TKaHEH, KIeTOK U Ja0opaTOPHBIMU
YKUBOTHBIMH

2. TlpaBuna paboThl B MOJICKYJIAPHO-OMOIOTHIECKOM JTa00paTOPHH.

3. Knaccudukanuys momenieHui mo cTerneHn YUCTOTHI.

4. JlamMuHaApHBIN NOTOK.

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

3ansitue 4. Metoan! Boiiesienust JJHK u PHK u3 pa3anuHbIX HCTOYHHKOB (
2 4ac.)

Il1an 3augaTHA:



1. T'omorenmsanusa tTkaned. JKuakocTHBIE METOIEI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIHBIE areHTHI.

3. ®enon-xynopodopMeHHas dKCTpakuus. Paznenenre oOpasioB Ha ¢asbl.

4. llepeocaxkneHrne HYKJIEMHOBBIX KHCJIOT C MOMONIBIO H30MPONMUIOBOTO H
ATUJIOBOTO CIIHPTA.

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

3ansitue 5. Nesib-3j1eKTPOoope3 HYKIEHHOBBIX KHCIOT ( 2 yac.)

Ili1an 3ansaTus:

B Teopus pa3nenenus MOJNEKYNI B JJIIEKTPUYECKOM MOJIE.

B Arapo3sblii 1 IOTUAKPUIAMUIHBIN TEIb.

B Bbydepst nns snmektpodopeza.  3arpyzounble  Oydepsl.  Mapxepsl
MOJEKYISIpHbIX Macc. OKpacka HYKIEHMHOBBIX KHUCJIOT MJi1 HUX BHU3yalu3alluH,
sruauyM 6pomu u SYBR Green.

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauercBa

BBUICOCHNA HYKJICUHOBBIX KHCJIOT C IIOMOIIBIO BJ'ICKTpO(bOpe?)a.

3ansitue 6. CnekTpooToOMepusi HyKJIEHHOBBIX KHCJIOT ( 2 yac.)

Ili1an 3aHsaTHA:

1. Onrunueckas miotHocTs pactsopoB JHK u PHK.

2. 3axkon byrepa—JlamGepra—bepa. Pacy€r KOHIEHTpaluu KOHIICHTpPAIUU
HYKJICMHOBBIX KUCJIOT.

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPHUMETPA U CIIEKTPOMETPA.

3anstue 7. Boineaenne JIHK u3 00pa3noB TkaHeil manueHToB (2 vac.)
Ili1an 3ansaTHA:

1. Metonsl Beiaenenus JJHK 13 pa3amyHbIX HCTOYHUKOB.

2. ®eHon-xJ10podopMHasi FKCTPAKIIHSL.

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



3ausTue 8. Anaau3 kauvecrBa BblaeseHHoii IHK B arapo3nom reie u c

NOMOUIbIO cieKTpodoToMeTpun (2 yac.)

Il1an 3auaTUA:

1.

Ircjic

2.

TeopeTnueckrne OCHOBBI aHaM3a KadectBa BbiaeneHHoM JIHK B arapo3snom

3aBucuMocTh 3¢ dekTuBHOCTH  paszaeneHus ¢parmentoB JHK ot

KOJIMYCCTBA arapo3sl B I'CJIC

©® N o o~ W

Oxpacka JIHK B arapo3HbIxX Tresix.

Bbydep mi1s Hanecenus: oOpa3LoB Ha Tellb

Tunel aneKTpoPope3HbIbIX OyPepon

Amnanus xadectBa BbiaesneHHoN /IHK ¢ momompto ciekrpodoromeTpun
3akoH byrepa—Jlambepra—bepa

OnTtuyeckas MIOTHOCTD

3ansTue 9. /Iu3aiin ren-cnenuduyecKux npaiimeposn (2 gac.)

Il1an 3apgaTHA:

1.

2.

3.

Onpenenenue npaitmepa
Pacuer Temneparypsl oT:kura npamnMepa

[IpoBepka npaitmepa in Silico

3ansitue 10. TP ammindukanus pparmenTa rena uarepeca (2 gac.)

Il1aH 3aHATHA:

1.

Teopus nosumepasHOM UEMHON peakiuu

. Ilon6op ycnosuii [TLP
. Tune! [P ammmudukaropon

2
3
4.
S)

Onexrpodopes npoaykros [1LIP B arapo3Hom rene

. Ananu3 pesynbraron [11[P

3ansitue 11. Boiesienne ¢gparmenTa u3 arapo3sHnoro reJjs (24ac.)

Ilnan 3apaTud:



1. HaGopwr mns Beigenenus JAHK u3 arapo3HOro wiM mojMakpuiIaMHIHOTO
rens

2. OcobeHHOCTH eKTpodope3a IpU MOATOTOBKE 00PA3I0B JIJIs BbIICICHUS U3
rens

3. Kmaccuueckue MCTOJbI BBIACICHUA ﬂHK N3 arapOo3HOoro reiu

3ansTue 12. CekBeHupoBaHue (pparMeHnTa rena uarepeca (2 Jac.)

Ili1an 3aHsaTHA:

1. Teopus cekBenupoBanue nmo CaHTEpY

2. Mcmonp3BaHne MEUEHHBIX HYKJICOTH/IOB

3. Ilpobonoozomoska 05t cek8eHUPOBAHUS

4. Peaxmus ¢ Big Dye (Big Dye Reaction)

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

6. AHanu3 pe3yNbTaTOB PEAKIMH CEKBEHUPOBAHUS

3ansaTne 13. AHaIM3 HYKJICOTHAHBIX IOCJEAOBATEJbHOCTEH € MOMOLILIO
nakera nporpamm Vector NTI u 6a3 nannbix NCBI (2 yac.)

Ili1an 3aHsaTHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. BosmosknocTtu nporpamuoro obecneuenust Vector NTI

3. CpaBHEHME MOJYYEHHBIX MOCIEI0BATEILHOCTEN ¢ 0a3aMH TaHHBIX

4. Ilouck nonumopdu3MoB B MOCIIEIOBATEIBHOCTIX HHTEPECA

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

Ilnan 3ausaTHA:

1. MeToapl KyIbTUBUPOBAHUS KIETOK U TKAHEH.

2. KynbTypbl nepBUYHBIE U BTOPUYHBIE, TOCTOSIHHBIE KJIETOUYHBIE JIMHHUH.

3. ba3oBble muTaTenbHbIE Cpelbl U TEPBbIE KJIETOYHBIE JIMHUM YE€JIOBEKa WU

MJIEKONIUTAOIINX, KyJIbTypa Hela.



4. CpIBOpOTOYHOE U  OECCHIBOPOTOYHOE  KYJIbTHUBHPOBAaHUE, KaueCTBO
CBIBOPOTOK, TECTUPOBAHKE Ha HJOTOKCHUHBI, POCTOBBIC (haKTOPHI.

5. [lpuHiunel  ycTpodictBa W OOOpyAOBaHWS  MOMEIIEHUH A
KyJIbTUBUPOBAHUS KJIETOK, OOKCHI, OakTepunuanbie namibl, HEPA-unpTpamnms,
JamMuHapHbele MKasl (CKambH), KIACChl JIAMUHAPHBIX IKa(oOB, TOPEIKHU,
YCTAHOBKM i1 TOJATOTOBKH BOJbl BBICOKOTO KAaueCTBa, CYX0>XKapOBbIC
CTEpUJIM3ALIMOHHbIE IIKa(bI, ABTOKJIaBbl, UHKYOAaTOPbI KJIETOK, HHBEPTHPOBAHHBIE

MUKPOCKOIIBI.

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

Ili1an 3ansaTus:

1. PexomOunantnas JIHK.

2. DHAOHYKJ€a3bl PECTPUKIIHUH.

3. Caiirsl pectpukiun. ECORI u BamHI.

4. KaprtupoBanue momnekyinsl JTHK.

5. Iloaroroska gparmentoB JIHK st kiioHupoBanus

6. KommnereHntnsle kineTku. Tpanchopmarims.

7. OCOOEHHOCTH TEIJIOBOTO IIOKA U AJIEKTPOIIOPAIINH

3ansitue 16. Tpanchexust KjieTok MiekonuTawmux (2 yac.)
Ilian 3ansaTus:

1. Tlonstre TpaHcheKIn.

2. Tunsl TpaHChENUPYIOMINX PEaracHTOB

3. Hcnonp3oBaHue IMIIOCOM U DIIEKTPOIIOPALIAN

4. PexomOWHANWS ¥ BUPYCHBIE CHCTEMBI TPaHCHEKITHH

3anatue 17. Cejekuuss B  KYJbTYpe KJIETOK W  OTOOp
TpaHc(pOPMHUPOBAHHBIX KJIOHOB (2 4ac.)

Ilnan 3apaTud:



CenekTHUBHBIE MapKEPHI KIIETOK MIIEKOTTATAFOIIINX

Cocras cpen s ceneKIuu

[IpaBwiia KyTbTUBHPOBAHUS M pacdeT KOHIICHTPAIIUU aHTUONOTHKOB
OT60p KITOHOB 1O MOP(POTOTUUECKUM MPHUTITHAKAM

Nnentudukarus TpancGopMUpOBaHHBIX KIOHOB ¢ moMolsio TTLHP

o 0 k~ wDdE

O160p GFP — noy10:XUTENbHBIX KJIOHOB

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

Iliian 3aHATHA:

1. OCHOBHbIE TIOHSTHS, YCTPOICTBO W NPUHLUUI PabOTHl MPOTOYHOIO
nuToIyopumMeTpa,

2. BO3MOYKHOCTM IPHUMEHEHHUS METOAAa INPOTOYHON LIUTOMETPUM I aHAINA3A
KJIETOYHBIX ITOITYJIALIHNI

3. IIpuroroBnenue KJIETOYHBIX CyCIICH3UI IS MPOTOYHOMN
uTo(hIryopoMeTpun

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

5. JleTaJIbHBI ~ aHanM3  MOJYYEHHBIX  JAHHBIX C  HCIOJIb30BAHHEM
nporpammHoro  obecmneuenuss  WIinMDI  2.9:  moctpoenne  omHO- H
JBYXIIapaMETPUUECKUX TUCTOrpamMM, AudQepeHunanuss OAUHOYHBIX KIETOK U
KJIETOUYHBIX AarperaToB, CO3/IaHUE€ PErHOHOB, TE€HTUPOBAHHME, CTATHCTHYECKAs
00paboTKa TaHHBIX.

6. MHTepnperanys MNOJyYEHHBIX PE3YyJbTaTOB: aHAIU3 PaCIpPEACIICHHs KIETOK
o pa3MepHO-MOP(OJIOrHYeCKUM MapaMeTpaM (Ha OCHOBE aHalW3a MapaMeTpoB
cBeTOpaccestHusl) M 1Mo (asam KIETOYHOrO 1uKJIa (HA OCHOBE aHaiMu3a

GbyopeciieHITuu HoIn 1A TIPOTTHATHS ).

I1l. YHEBHO-METOANMYECKOE OBECIIEHEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI



Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI

06y‘IaIOHII/IXCH 10 AUCHUIIIINHC «MGIH/IHI/IHCKaH OMOTEXHOJIOTHS IMpCaACTaBJICHO B

[Tpunoxxenuu 1 u BKIIIOYaET B ceOs:

IUTaH-TPa(UK BBIOJHEHUS CAMOCTOSTENBbHOM pabOThl MO JUCLMILIMHE, B
TOM 4YHCJI€ NPUMEpPHBIE HOPMBI BPEMEHU Ha BBIIOJIHEHHUE II0 KaXIAOMY
3aJ1aHUIO;

XapaKTEPUCTHKA 3aJaHUl JUIsl CAMOCTOSITENBHOM padOThl CTYIAEHTOB U
METOANYECKUE PEKOMEH LMY 110 UX BBIIIOJIHEHUIO;

TpeOOBaHUS K  NPEACTaBICHUIO U OQOPMIIEHHIO  PE3YyJIbTaTOB
CaMOCTOATENbHON pabOTHI;

KPUTCPHUH OIOCHKH BBLIIIOJTHCHUSA CaMOCTOSITCJIbHOM pa6OTBI.



KOHTPOJIb JOCTUXEHUSA LEJIEM KYPCA

Kon u popmyauposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIINN

KOMIeTeHIIHU
Ne | KoHTponupyemsbie pa3iebl/TeMbl Kozs! u aTans! popmupoBaHus OueHovHBIE CpECTBA
n/n JUCIUIUIAH KOMITETEHIMH
Texymuii [IpomexxyTou
KOHTPOJIb Has
arrecTauus/>
K3aMeH
1 Tema L [puHouner | OINK-1 3HaeT YO-1 Bompocst
MOJIEKYJISIDHOTO ~ KJIOHMPOBAHUS. | TOTOBHOCTh CobGecenoBanue 9K3aMeHa
[Monumepa3sHas 1ienHast peakuyss | peraTh 3 cemectp -1-
Tema 1L [IpuHUOMOE! | crangapTHBIC 38
MOJIEKYJISIPHOTO 3a/1auu YmMmeer I1P-1 I1P-1
KOHCTPYHPOBaHUS u | mpodeccHoHaIb Tecr Teer
KJIOHUPOBaHMSA C NPHUMEHEHHEM | HOHM
MHUKPOOPTaHM3MOB M BEKTOPHBIX | NEATEIBHOCTH C
cucTeM HCTIONBE30BaHUC Buaneer YO-3 YO-2
Tema III. Coznanue u|M Hoxnan, Komnoxsuym
UCMONb30BaHHE  IEHETHYECKHUX | MH(DOpMALUOHH cooGmenue
KOHCTPYKIMH A TPaHCTEHE3a B | BIX,
KJIeTKax MJICKOITUTAIOMUX. | Oubnuorpaduye
TpaHcreHnHsle KHBOTHBIE. | CKHX PECYpCOB,
IlepcriekTUBBI TEHHOW TEepanuu MEIUKO-
Tema IV. Pa3pabotka u co3nanue | GHOIOTHYECKON
TEHETHYECKUX KOHCTPYKLUH | TEPMHUHOJIOTUH,
O6noQapMareBTHIecKOro WHPOPMAINOHH
Ha3HAYCHUS o-
Tema V. AHanu3 TIeHETUYECKH | KOMMYHMKAIHO
00yCIIOBIICHHBIX TIATOJIOTHH, | HHBIX
MOHOTECHHBIX W | TEXHOIOTHA U
MYJIbTH()AKTOPHBIX 3a00I€BaHUN | ydeTOM
Tema VI. OT reHeTHYECKOTO | OCHOBHBIX
aHanM3a K TeHOMHOW MeJHLUHE: | TpeOoBaHHUI
TEXHOJIOTMM  IOJIHOTEHOMHOTO | MH(pOPMAIMOHH
CKpUHUHIa accoluanui c | oit
aTOJNOT el 6e30IacHOCTH
2 | Tema IV. Pa3zpaboTka u co3aHue | TOTOBHOCTh K 3Haet YO-1 Bompocst
TeHEeTHYECKUX KOHCTPYKLHUI | MPUMEHEHHIO CobecenoBanue JK3aMeHa
O6roQapMaIeBTHIeCKOro MEIUALTMHCKUX 4 cemecTp -1-
Ha3HAYECHUS H3IETUH, 38
Tema V. AHanu3 T€HETUYECKU | MPELYCMOTPEHH Ywmeer I1P-1 I1P-1
00yCIIOBIICHHBIX MATOJIOTHH, | BIX TOPSAKAMHU Tecr Tecr
MOHOTEHHBIX W | OKa3aHus
MYJIbTU(QAKTOPHBIX 3a001€BaHUN | MEIUIIMHCKOM Braneer yO-3 Y0-2
nomomy (OITK- Joxmnan, Komnoxsuym
12). cooOmeHne
3 Tewma III. Co3ganue n [1K-22 3Haer VO-1 Bompocst
HCTIOJTb30BaHUE TEHETUIECKUX TOTOBHOCTH K CobecenoBanne 9K3aMeHa
KOHCTPYKIUH JUIst TPAHCTeHEe3a B | y4acTHIO BO 3 cemecTp -
KJIETKaX MJICKOMTHTAIOIUX. BHEJ[PEHUU 39-110
TpaHCreHHbIE )KUBOTHBIE. HOBBIX METOJO0B Ymeer YO-1 I1P-1
IlepcriekTUBBI T€HHOM Tepanuu u METOJUK, CobecenoBanue T
Tema IV. Pa3zpaboTka u co3nanne | HarpaBJIeHHBIX et
TeHETHYECKUX KOHCTPYKIMH Ha OXpaHy Braneer IIP-1 ¥0-2
OuodapMaleBTHIECKOro 3710pOBBsI Tecr . Komnoxksrym
Ha3HAuYEHUs rpaxaa I1P-11 Ketic-
3aja4a




npumepHvie 6U0bl OYEHOUHBbIX Ccpedcms. cobecedoganue NO CUMYAYUOHHLIM
3adavam, mecmupo8aHue NUCbMEHHOe UTU KOMNbIOMEPHOe, MUnogvle paciemslt,
UHOUBUOYATbHBLE 3a0aHusl, peghepam, scce U Op.

KoHTponbHBIE ¥ METOAMYECKHE MaTepHalbl, a TaKXKe KPHUTCPUH W
MoKaszaTeld, HeoOXOJWMble IS OIEHKW 3HAHWW, YMEHHWH, HAaBBIKOB W

XapaKTEPHU3YIOIINE 3Tambl (DOPMUPOBAHMSI KOMIIETEHIIMH B TPOIIECCE OCBOCHUS

o0pa3oBaTeabHOM MporpaMMbl IipeicTaBiieHbl B [Ipuioxenun 2.

CIIMCOK YUYEBHOM JIMUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI

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

2. Kiuanyeckass TreHeTMka. ['@HOMHKa W TMPOTEOMHKA HACIEICTBEHHON
MaTOJIOTUH [ DJEKTPOHHBIN pecypc] : yuebHoe nocodue / Myrtosun I'.P. - 3-e u3n.,
nepepao. u JI0TI. - M. : I'DOTAP-Menua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970411520.html

JlonmosiHUTE/ILHAS JIUTEpaTypa

1. ®usuka u 6nodusuka. PykoBOJACTBO K MPAKTUYECKUM 3aHATUSM [DIEKTPOHHBIN

pecypc] : yuebHoe mocobue / AnToHOB B.D., Uepnbmm A.M., Kosznosa E.K.,

Kopxyes A.B. = M. : ['DO0TAP-Menna, 2013.
http://www.studmedlib.ru/book/ISBN9785970426777.html

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»


http://www.studmedlib.ru/book/ISBN9785970424995.html
http://www.studmedlib.ru/book/ISBN9785970411520.html
http://www.studmedlib.ru/book/ISBN9785970426777.html

1. UncrtpymeHr TUTSI MIPOBEPKH npaiiMepoB in silico

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

2. baza JaHHBIX JIIs1 ITIOHUCKa OJHOHYKIJICOTHUAHBIX 3aMCH

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

3. Huctpyment nns mnepeBoja mnocieaoBatenbHoctd JHK B pesepc-
KOMILJIEMEHTAPHYIO

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

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

u3yueHus ononHgpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Hanmnonansroro LieaTpa

ounorexnomornueckort naopmarmu NCBI, 6a3a nannbIx ['eHHBIN OaHK.

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

Search Tool, onnaiiH-porpamma Jijist BRIpaBHUBAHUSI ITOCIIEI0BACIEHOCTEH
OMOJIOTMYECKUX MAKPOMOJIEKYJI

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

organizer; mporpamMma-0u0JIMTEKaph.

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

9. http://www.scopus.com — 6ubarorpadpuyueckas 0a3a JTaHHBIX U UHICKC

IUTHPOBAHUS SCOPUS

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

oubnurorpaduueckas 06a3a 1aHHBIX U HHIEKC utupoBanus Web of Sicence

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

110 MOJIEKYJISIPHOU OMOJIOTHH

MNEPEYEHb NHO®OPMAIIMOHHBIX TEXHOJIOT UM U
IHPOI'PAMMHOI'O OGECIIEYEHUA

Mecrto pacnojioxxeHust IlepeyeHsb NporpaMMHOro odecneyeHus
KOMIILIOTEPHOI TeXHUKH, HA
KOTOPOM YCTAHOBJICHO
NporpaMMHoe obecnedyeHnne,
KOJIN4YeCTBO pado4nx MecT

Komnsrotepnsiii knace Lkonst Windows Seven Enterprice SP3x640nepannonnas cucrema



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

oroMenuIMHEl aya. M723, 15 Microsoft Office Professional Plus 2010

pabovmnx MecT 0oUCHBIH TTaKET, BKIIOYAIOIINN IporpaMMHOe obecriedeHue st paboThl ¢
Pa3IMYHBIMU THUIIAMH JOKYMEHTOB (TEKCTaMH, SJICKTPOHHBIMH
TabIuIaMu, 6a3aMy JaHHBIX U 1Ip.);

7Zip 9.20 - cBoGOaHBIN (HaMTOBBIi apXUBATOP C BHICOKOM CTETICHBIO
CXKaTHsl TaHHBIX;

ABBYY FineReader 11 - mporpaMma /jisi ONTHYECKOTO PACTIO3HABAHHS
CHMBOJIOB;

Adobe Acrobat XI Pro 11.0.00 — maket mporpaMm JJist CO3AaHUs 1
MPOCMOTpAa JIEKTPOHHBIX IMyOuKauii B popmare PDF;

WinDjView 2.0.2 - mporpaMma JjIst pacrio3HaBaHus W IPOCMOTpa (ailion
¢ omHoMMeHHBIM (popmarom DIV u DjVu.

METOJIUYECKHUE YKA3AHUS 11O OCBOEHUIO JUCHUIIJINHBI

Kypc cTpykTypupoBaH 1O XpOHOJOTHYECKOMY, TEMaTHYECKOMY H
CPaBHUTEJIHHO-TUTIOJIOTMYECKOMY TIPHUHIIUIIAM, YTO MO3BOJISIET, C OJTHOM CTOPOHBI,
CHUCTEeMAaTHU3UpOBaTh Y4YeOHBI MaTepuan, ¢ Apyrod — MNOTYEPKHUBAET CBSI3b C
JPYTUMU AUCIUIUIMHAMYI TYMaHUTAPHOTO U CIIEUATBLHOTO ITUKJIA.

B nmpomecce wu3ydeHHs MarepHalioB Y4YeOHOTO Kypca MpeaiararoTcs
cieayrome GopMbl pabOT: UTCHHE JICKIIUM, MPAKTUYECKUE 3aHITUS, KOHTPOJIbHbBIC
paboTHI.

Jlekyuonuvie 3aHAmMuUs OPUEHTHUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKJIBIN pa3fen Kypca W MPU3BaHbl OPUEHTUPOBATh CTYACHTOB B IpEaJiaracMoM
MaTepHuaie, 3aJI0KUTh HAyYHbIE M METOJIOJIOTHYECKHUE OCHOBBI JUIsSl JalibHEUIEeH
CaMOCTOATENBbHON pabOThI CTYIE€HTOB.

Ilpaxmuueckue 3auamusi akKLIEHTUPOBAaHbI HA HanboJiee MPUHLMIUAIBHBIX U
npoOJEMHBIX BoIpocax (Quiocopuu U TMPU3BaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYECKOM MO3UIUH 110 JAHHBIM TEMaM.

B paboTe co cTyaeHTaMu UCTIONB3YIOTCS Pa3HOOOpa3HbIE Cpe/ICTBA, (POPMBI U
MeTO bl 00yueHus (MH(POPMAIIMOHHO-pa3BUBAIOIINE, TPOOJIEMHO-TIOUCKOBHIE).

Oco60 3HaunMmou st MpodheCCHOHANBHON MOJATOTOBKH CTY/ICHTOB SIBJISICTCS
camocmosmenvHas paboma 1o Kypcy. B xone 3Toit paboThl CTyI€HThI OTOUPAIOT
HEOOXOMUMBIA MaTepual MO0 H3y4aeMOMY BOMPOCY W aHAIM3UPYIOT €To.
CamocrosiTenpHas paboTa ¢ JIUTEpaTypod BKIIIOYACT B CeOS TaKWe MPUEMBI Kak

COCTaBJICHHUC IIJIaHa, TCE3UMCOB, KOHCIICKTOB, AaHHOTUPOBAHHC HCTOYHHKOB,




Harncanue pedeparos. B pamkax yueOHOTO Kypca MoIpa3yMeBaeTcCsi COCTaBJICHHE
TEMaTUYECKHUX JOKJIaJI0B, KOTOPHIE MPOBEPSCTCS TMperojaBaTeiaeM, 00CyKIaeTcs
CO CTY/ICHTaMH M YYUTBIBACTCS IPU UTOTOBOM KOHTPOJIE 3HAHUM IO KypCy.

CtyneHToB HE00XOAUMO MO3HAKOMHUTh C OCHOBHBIMM HCTOYHUKaMH, 0€3
KOTOPBIX HEBO3MOKHO MOJHOIICHHOE MTOHMMaHue npobieMaTuku Kypcea. [loatomy
9TM HWCTOYHMKU PEKOMEHJOBAaHbl CTYJEHTaM Ui JIOMAIlHErO0 W3Yy4YEeHHUs U
BKJIFOUYCHBI B IPOTPaAMMY.

OcBoeHue Kypca  JIOJDKHO  CIOCOOCTBOBaTh  PAa3BUTHUIO  HABBIKOB
00OCHOBaHHBIX M CaMOCTOSITEIIBHBIX OIEHOK (hakTOB M KoHIenIuii. [ToaTomy BO
BceX (hopMax KOHTPOJS 3HaHHUM, OCOOEHHO MpHU CAAY€ 3a4€Ta, BHUMAHHUE JTOJKHO
ObITh OOpamieHo Ha MoHMMaHue GuiIocoPckoil MpodIeMaTUKH, Ha YMEHHE

KPUTUYICCKHU HNCIIOJIb30BaTh €€ PE3YyJIbTAThI U BLIBOADI.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAACIHUITJIMHBI

Jns  npoBeneHuss MpakTUYECKUX paboT, a TakkKe [JIs  OpraHu3aluuu
CaMOCTOSITENIbHOM paboThl CTyJEHTaM JOCTYIIHO CleAyloliee JiabopaTopHoe
o0opylOBaHHE U  CHEHUAIU3UPOBAHHBbIE  KAOMHETHI,  COOTBETCTBYIOLIHE
JEHCTBYIOLIUM CaHUTAPHBIM U MPOTUBOMOXAPHBIM HOPMaM, a TaKKe TpeOOBaHUSM
TEXHUKH O€3011aCHOCTU MPU MPOBENECHUU YUEOHBIX M HAyYHO-TIPOU3BOACTBEHHBIX

pabor:

HaumeHnoBanue Ilepeuenb 0CHOBHOTO 000pPYAOBAHMA
000py/10BAHHBIX
NOMelleHul U
MOMeLIEeHU 11
CaMOCTOATEJIbHOM
padoThI

KommnbrorepHslii knacc DkpaH c 3nekTporpuBoioM 236*147 cm Trim Screen Line;
[TkoJ1bI GMOMETUIIUHBI IIpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabouunx EW330U Mitsubishi; [Togcuctema cneruann3npoBaHHbBIX

MeCT kperienunit o6opynosanuss CORSA-2007 Tuarex; [Toncucrema
BHJICOKOMMYyTaluu: MatpuuHelii kommyrarop DVI DXP 44 DVI
Pro Extron; yanuaurens DVI o Butoii mape DVI 201 Tx/Rx
Extron; [logcucrema ayimoKOMMyTaluy ¥ 3BYKOYCUJICHUS;
aKycTHuecKkas cuctema Juis norojsouynoro montaxa SI 3CT LP




Extron; nmudposoit aynuonponieccop DMP 44 LC Extron;
paciupenue st Kontposuiepa ynpasienus [PL T CR48;
o6ecnpoBoanbie JIBC s oOyuaromuxcs 00ecriedeHbl CUCTEMO Ha
0aze Touek goctymna 802.11a/b/g/n 2x2 MIMO(2SS).

Momno610x HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

690922, [Tpumopckuii
Kpail, r.BiaauBocToK,
ocTpoB Pycckuid,
nosiyoctpoB CanepHsli,
rmocesok Asike, 10,
MynbsTumMeauitHas
ayIUTOpUs

MynsTUMeauiHAS Ay TUTOPHS:

Momno6iok Lenovo C360G-i134164G500UDK; Dkpan
npoekimonnsiii Projecta Elpro Electrol, 300x173 cwm;
MynerTumeauiinsiii mpoekrop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpe3Hoii uarepdeiic ¢ cucreMoin
aBTOMAaTH4ecKOro BraruBanusg kabdeneit TLS TAM 201 Stan;
Jlokyment-kamepa Avervision CP355AF; Mukpodonnas
netianyHas paauocucrema YBY nuamazona Sennheiser EW 122 G3
B cOCTaBe OECIPOBOAHOTO MUKpOQOHa 1 TpueMHKKa; Komaek
BueokoHpepenicnszu LifeSizeExpress 220- Codeconly- Non-
AES; CereBas Buneokamepa Multipix MP-HD718; Jise XKK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayJMOKOMMYTAIIMU U 3BYKOYCUJICHUST; ICHTPAIN30BAaHHOE
OecriepeOoiiHOe 00ecrIedeHHE ANEKTPONUTAHUEM

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 HTepHET
500 Mowurt/cek. Paboune MecTa aJis Jroiel ¢ OorpaHuYECHHBIMHU
BO3MOYXHOCTSIMH 3JIOPOBBSI OCHAIICHBI JIUCIICSIMHU B IPHHTEPaAMHU
Bpaiins; 060pyaoBaHbl: HOPTATUBHBIMU YCTPOMCTBAMU JIISl UTCHUS
IJIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOIIUMHA U YHTAIOIIAMHU
MaIlIMHAMH BHUJICOYBEJICUNUTEIEM C BO3MOKHOCTBIO PETYIISIIUU
IBETOBBIX CIICKTPOB; YBEINIMBAIOIIMNMHE JICKTPOHHBIMHU JTyIIaMH H
yIbTPa3BYKOBBIMU MapKUPOBITUKAMU

B nensx obecrnieueHus: CrielaibHBIX YCIOBUM 00yUYCHHS MHBAJIUIOB U JIMII C

OrpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 31aHua 000pya0BaHbI

naHgycamu, JudTamu,

MNOABCMHUKAMH, CICHUAIIM3UPOBAHHBIMHU  MCCTAMMU,

OCHAallICHHbBIMH TyaJICTHBIMU KOMHaTaMH, TaOTUYIKAMH I/IH(l)OpMaI_[I/IOHHO-

HaBHFaHHOHHOf/'I MMOAACPIKKH.




IIpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITICTO OOpa30BaHUs

«/laIbHeBOCTOYHBIN (eepabHbIil YHUBEPCUTED)
(ABDY)

IKOJIA BUOME/IUIINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOLHIUXCA
Menuiuackas OMOTEXHOIOTHS
31.05.01 «JIeueOHOE 1€J10»
dopma NOArOTOBKYU OYHAS

BiaaguBocTok

2016



[Tnan-rpaduk BRIMOTHEHHUS] CAMOCTOATEIBHONU PabOTHI MO TUCHUTIIHHE:

Ne Jara/cpoxu Bua camocrosiTesbHOI Tpumepuie
i - paGoThi HOPMBI BpeMeHHn Ha | Dopma KOHTPOIA
BBINOJTHEHHE
6 cemecTp
1-10 megens Pabota c KoHCTIEKTOM, 3 gaca Pedepar nmu
W3YYCHUE JINTEPATYPHI IO npe3eHTanusl,
JUCITUILTAHE, MTOATOTOBKA K KOHTPOJIBHOE
1 MPAKTHYECKOMY 3aHSTHIO, TECTHPOBaHHE
MOJITOTOBKA K KOHTPOJILHOMY
TECTUPOBAHHIO, HATTMCAHNE
JTOKJIAJIOB, PEIIEHIE TECTOB
11-18 menmens Pabota c KoHCTIEKTOM, 6 yacos Pedepar,
W3YYCHUE JINTEPATYPHI 1O KOHTPOJIBHOE
JUCITUILTAHE, MTOATOTOBKA K TECTUPOBaHHE
2 MPAKTHYECKOMY 3aHSTHIO,
MOATOTOBKA K KOHTPOILHOMY
TECTHPOBAHHIO , TIOATOTOBKA
JTOKJIAJIOB, PEIICHIE TECTOB
3 [ToaroToBka K 3K3aMeHy 63 yaca OK3aMeH

CamocrosiTenbHast padoTa CTYJEHTOB COCTOUT U3 MOJATOTOBKH K MPAKTUYECKUM
3aHIATHUSAM, PaOOTHI HaJl PEKOMEHIOBAHHOM JTUTEPATYpOi, HAITMCaHUs JOKJIAIOB 110
TE€ME CEMUHAPCKOT0 3aHATHUS, TOATOTOBKHU MPE3CHTALIUM.

[IpenomaBarens mnpemiaraeT KaxaoOMy CTYAEHTY HWHIAMBUAYAJIbHBIE U
muddepennupoBannbie 3amanus. HekoTopble M3 HUX MOTYT OCYIIECTBIISITHCS B
rpynne (HampuMmep, MOArOTOBKA AOKJIAJa M MPE3CHTALMH MO0 OJHOW TeMe MOTYT
JieNlaTh HECKOJIBKO CTYIEHTOB C pa3/ieJIeHUeM CBOMX OOS3aHHOCTEM — OAMH
TrOTOBUT HAyYHO-TEOPETUYECKYIO YaCTh, @ BTOPOI MPOBOAMUT aHATU3 MPAKTUKH).

CamocrosiTenbHasi paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYAIBHO WA
rpynnamMu CTYJACHTOB B 3aBHCHUMOCTH OT II€JIM, 00BbeMa, KOHKPETHOM TEeMaTHUKU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHM CTYAEHTOB.

KonTponb pe3yabTaTOB CcaMOCTOSITENIbHOM pabOThl CTYACHTOB JIOJKEH
OCYUIIECTBIISTHCS B Mpeenax BPEMEHHU, OTBEIEHHOTO Ha 00s3aTelbHble yuyeOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO pa00Ty CTYAEHTOB MO TUCLUILIMHE,

MOKET MPOXOAUTH B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHON (opMme.

3az(amm AJId CAaMOCTOATEC/IBbHOI'O BBINNOJIHCHUA




1. Hanucanme pecdepata mo Tteme, NPEIIOKEHHOW MpernojgaBaTeeM WIH
CaMOCTOSITENIbHO BHIOPAHHOM CTYIEHTOM U COTJIIACOBAHHOM C MPETIOaBaTEIIEM.

2. TloaroTroBka TMpe3eHTAIMii C  HCIOJIB30BAHUEM  MYJIbTUMEIUWHOTO
o0opyaOBaHUSI.

MeToan4yeckue YKa3aHUIO K BbINOJIHEHHUIO pedepara
eau u 3apauym pedepara

Pedepar (ot nar. refero — nmoxmamgeiBaro, coOOIIAI0) TPEACTABISIET COOOM
KpaTKOE M3JI0KEHUE MPOOIEMBbl MPAKTUYECKOTO MM TEOPETUIECKOTO XapaKTepa C
(bopMyITUPOBKOIA ONIPEIETCHHBIX BBIBOJOB IO paccMaTrpuBaemoii Teme. V30pannas
CTYACHTOM TIipoOJieMa H3ydaeTcsi M aHaJU3UPYeTCs Ha OCHOBE OIHOTO WIIH
HECKOJIbKMX HCTOYHUKOB. B oTimume oT KypcoBoil paboThl, MpEeACTaBISAIOIIEH
co00Ol KOMILUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHauU3
OJITHOM MJIM HECKOJIBKUX Hay4HbIX palboT.

Lensamu Hancanus pedepara sSBISIFOTCS:

® pa3BUTHE Yy CTYACHTOB HAaBBIKOB TIIOMCKAa AaKTyalbHBIX MpOOIEM
COBPEMEHHOT0 3aKOHOATEIbCTBA;

® pa3BUTHE HABBIKOB KPATKOI'O M3JIOKEHUS MaTepuaya C BBIJCICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAMMBIX VISl PACKPBITHS CYyTH TTPOOIIEMBI;

® pa3BUTHE HABBIKOB aHAJIM3a M3YyYEHHOro Marepuayia u (HOpMYyJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB IO BBIOPAaHHOMY BOIIPOCY B NHCBMEHHOH Qopme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.

3aoauamu HanvcaHus pedepara IBISIFOTCS

- HAy4yuTh CTYJEHTa MaKCHUMaJbHO BEPHO IeEpeAaTb MHEHHUs aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT MUIIIET CBOH pedepar;

- HAY4YUTh CTYJEHTa rPaMOTHO M3JIaraTh CBOIO MO3UIIUIO IO aHAJIU3UPYEMOI B
pedeparte npobieme;

- TOATOTOBUTH CTYACHTA K JajJbHEHIIEMYy YJaCTHIO B HAYYHO — MPAKTHUECKUX
KOH(EpEeHLIUIX, CEeMUHapaxX U KOHKypcax;

- TIOMOYb CTYZAEHTY ONPEACIUTHCS C UHTEPECYIOLIEH €r0 TEMOU, JajbHENIIee

PacKpBITHE KOTOPOH BO3MOKHO OCYIIIECTBUTH MPHU HAMMCAHUHM KypPCOBOW pabOTHI



WU JUILIIOMA;
- YSACHUTH s ce0s M U3JI0KHUTh IPUYMHBI CBOErO coryiacus (Hecorjacus) ¢

MHCHHCM TOI'O HJIX HHOT'O aBTOpa I10 ,HaHHOﬁ HpO6J’ICMC.

OcHoBHBbIE TPeOOBaHUA K COAEP:KaHUIO pedepaTa

CTyaeHT AOMKEH MCIOJIb30BaTh TOJNBKO T€ Marepuaibl (HaydHbIE CTaTbhH,
MoHOrpaduu, mocodus), KOTOPbIE UMEIOT MPSIMOE OTHOUICHHE K M30paHHON UM
teme. He JomyckarOTCs OTCTpAaHEHHBIE PACCYXACHUS, HE CBS3aHHBIE C
aHanusupyemon npobiemoii. Conepxanue pedepara JOIKHO ObITh KOHKPETHBIM,
UCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodiieMa (JOMyCKAEeTCsl HECKOJBKO, TOJIBKO
€Clii OHU B3auMOCBs3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS
JIOTUKU HW3JI0XKEHUs (HadyaTh C OINPENENICHHMs M aHajdu3a MOHITHH, MEepedTH K
IIOCTAaHOBKE TPOOJEMBl, MpPOAHAIU3UPOBATh IyTH €€ PEIIeHUs M CAeNaTh
COOTBETCTBYIOLIME BbIBOJbI). PedepaT HOMKEH 3aKkaHUMBATHCS BBIBEJICHUEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBegenust, Tae CTyACHT (POpMYJIUpPYET MpoOieMy, MOAJIEKAILYI0 aHaIU3y U
VICCJIEIOBAHMIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJEA0BATEIbHO pacKpbIBaeTCad M30paHHas
TeMa. B oTimune oT KypcoBoit paboThl, OCHOBHOM TEKCT pedepara mpeanoiaraet
pasnenenue Ha 2-3 maparpada 0e3 BbiaesieHus riaB. [Ipy HEOOXOIUMOCTH TEKCT
pedepara MOXKET JOMOJIHITLCA WLTIOCTpAIUsIMHU, TabnuiaMu, rpadukaMu, HO UMHU
HE CclelyeT "meperpyxarb" TEKCT;

4.3akitoueHusi, rAe CTyIAeHT (OPMYJIUpPYET BBIBOABI, CACIAHHBIE HAa OCHOBE
OCHOBHOI'O TEKCTA.

5.Crrcka UCcroabp30BaHHOM JTUTEpaTyphbl. B JaHHOM CIiMCKEe Ha3bIBAIOTCS KaK Te
MCTOYHUKH, HA KOTOpPHIE CChUIAETCS CTYJEHT INpHU MOATOTOBKE pedepara, Tak U

WHBIE, KOTOPHIEC OBLTN U3YYEHBI UM TIPHU TIOJITOTOBKE pedepara.



O6vem pedepata coctaBmsier 10-15 cTpaHui; MAaMHOMKMCHOTO TEKCTA, HO B
JI000M Cllydae HE JOJDKEH TpeBbimarth 15 crpanun. MatepBam — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, rmpaBoe — 1,5 cM, BepxHee 1 HIKHee — 1,5¢Mm.
CtpaHuIlsl TOJDKHBI OBITH TPOHYMEPOBAHBI. AO3aIlHBIN OTCTYN OT Havaja CTPOKH
paseH 1,25 cwm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedeparsr mumryTcs cTymeHTamMH B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBaEMbI€ MPENOAaBaTesIeM 0 KOHKPETHON JUCHUIUIMHE, JOKJIAIbIBAE€TCS
CTyICHTOM U BBIHOCUTCS Ha oOcyxaeHue. IledaTHwlii BapuaHT craaercs
MpenoaaBaTesto, BEAYIEMY JUCHUILIUHY.

[To pe3ynbTaTaM MPOBEPKHU CTY/ICHTY BBICTABJISETCS OMPEICICHHOE KOJINYECTBO
0aJJIoOB, KOTOPOE BXOAUT B 00IIIee KOJIUYECTBO OAJIJIOB CTYAEHTA, HAOpAaHHBIX UM B
TeyeHue cemectpa. I[lpm omenke pedepara yUUTHIBAIOTCS COOTBETCTBUE
coJiep>kKaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYpPhl paboThl, ymMeHUE paboTaTh C
HAay4YHOUW JUTEpaTypol, yMEHUE CTaBUTh MPOOJIEMY U aHAIM3UPOBATH €€, YMEHUE
JIOTUYECKA  MBICIUTh,  BIaJCHUE  MPOQPECCHOHAIBHON  TEPMUHOJOTHEM,

IPaMOTHOCTH OPOPMIICHHUSI.

Tembl pedepaToB 1 npe3eHTALNI
[TonyueHre MOHOKIIOHATBHBIX aHTUTEN
[Tomy4yenue peKOMOMHAHTHBIX BAKIIMH
BbuotexHomornueckoe noydyeHue aHTHOMOTUKOB
MonekynsipHOE KIOHUPOBAHUE
['eHHas uH)XEeHEPUS pacTEeHUN
[IpumeHeHrne roMOJIOrMYHON peKOMOMHAIIUY B OMOTEXHOJIOTUH
BenxoBast nmxenepus in Vivo

TpaHCreHHbIE KUBOTHBIE

© ©o N o g B~ w N E

[Tnonoras mymika Drosophila melanogaster, kak monenbpHas cucrema
10.Bakrepust Escherichia coli, kak mozxeapHast cucreMa

11.Aposxxu Saccharomyces cerevisae, kak MoJIeJIbHAsI CHCTEMa



12.HemaTtona Caenorhabditis elegans, kak moaenpHas cucreMa

13.Pr16a Danio rerio, kak MoaeapHas CHCTEMA

14 Mpis Mus musculus u kpeica Rattus norvegicus, kak MojebHast CHCTEMa

15.Bupychl KUBOTHBIX, KAK HHCTPYMEHTBI OMOTEXHOJIOTHU

16.MeTo bl CEKBEHUPOBAHUS HYKJIEUHOBBIX KUCIOT

17.Pu6o3umsr 1 PHK-antameps! u ux npuMeHeHrne B OMOTEXHOJIOTHN

18.IlpumeHeHNE aHTUTET B OMOTEXHOJIOTHH

19.11na3mupl OakTepuil U X MPUMEHEHUE B KAUeCTBE BEKTOPOB

20.MeToIbI CTepUIU3aluy JTa00PaTOPHOI MOCYABI U TPUOOPOB

21.Crioco6bl omy4yeHus] peKOMOMHAHTHBIX OEIIKOB

22 KynbTyphl KJIETOK MJICKOITUTAIOIINX

23.11ITaMMBI KHIIIEYHOH MMAJIOUKH, IPUMEHIEMbIE B ONOTEXHOJIOTHICCKUX
MPOEKTaX

24.0co0EHHOCTH HKCIIPECCUU PEKOMOMHAHTHBIX OEIIKOB B KJIETKAX 3YKapUOT

25.JIp0oKeBBIC SKCTIPECCUOHHBIC BEKTOPHI

26.Tunsl MPOMOTOPOB B 9KCIIPECCHOHHBIX BEKTOPAX

27.HampaBieHHBIA MyTareHe3 U TCHHAs] HH)KCHEPHUs OCITKOB

28.DaroBelii qucmiei

29.PubocoMHbIN AuCTIIeH

30.ITomyueHne peKOMOMHAHTHBIX OEIKOB MIPH MTOMOIIHU 3YKaPUOTHIECKUX

CHCTCM

Kpurepuu ouenku pedepara

N3noxenHoe monuMaHue pedepara Kak IEITOCTHOTO aBTOPCKOTO TEKCTa
OTpeNeIIeT KPUTEPUU €ro OICHKH: HOBHM3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpa
MCTOYHUKA; CTEMEHb PACKPBITHsI CYITHOCTH BOMPOCA; COOIOACHUS TpeOOBaHUN K
0(OPMIICHHIO.

HoBu3Ha TekcTa: a) akTyaJdbHOCTh TEMbl HCCIeAOBaHUs; O) HOBHU3HA U
CaMOCTOSATEILHOCTh B MTOCTAHOBKE MPOOJIEMbI, (OPMYITHMPOBAHNE HOBOTO aCIEKTa

U3BECTHOM TpoOJeMbl B YCTAHOBJICHMM HOBBIX CBsi3eld (MEXIPEAMETHBIX,



BHYTPHIPEIMETHBIX, MHTETPAIIMOHHBIX ); B) YMEHUE pad0TaTh C UCCIICIOBAHUSIMH,
KPUTUYECKOHN JTUTEPATYPOH, CUCTEeMATH3UPOBATh U CTPYKTYPUPOBATH MATEPHAIT; T)
SIBJICHHOCTb aBTOPCKOM IMO3UIIMH, CAMOCTOSITEIbBHOCTh OLICHOK W CYXKJICHHI; [)
CTHJIEBOE €IMHCTBO TEKCTa, €IMHCTBO JKaHPOBBIX YEPT.

CreneHb pacKpbITUS CYIIHOCTH BOIpPOCA: a) COOTBETCTBUE IUIaHA TEMe
pedepara; 6) cOOTBETCTBHE COJIEp)KaHMSA TeME U IulaHy pedepara; B) MOJHOTA U
MIyOMHA 3HAHWHM 1O TeMe; T) 0OOCHOBAHHOCTH CIIOCOOOB M METOIOB PabOTHI C
MaTepuaioM; €) yMeHue 0000IaTh, JeaTh BBIBOJIbI, COTOCTABISATh Pa3IMYHbIE
TOYKHU 3PEHUS IO OJTHOMY BOIpoCy (mpobiieme).

OO6OCHOBAaHHOCTh  BbIOOpAa HMCTOYHHUKOB: @) OIICHKAa HCIOJIb30BAHHOU
JUTEPATYphl: TPUBJICUEHBI JHM HauWboJiee W3BECTHbIE pabOThI MO TeMe
uccienoBanusi (B T.4. XypHAIbHbIE MYONMKAIMHM TOCIETHUX JIET, TMOCIETHUE
CTaTUCTUYECKHUE JaHHbIC, CBOJKHU, CIPABKU U T.1.).

CobGmronenne TpeboBaHuM K OGOPMIICHUIO: a) HACKOJBKO BEPHO OGOPMIICHBI
CCBUIKM Ha WCIOJIb3YEeMYyI0 JIUTEPaTypy, CIHUCOK JHUTEpaTrypbl; O) OIeHKa
IPaMOTHOCTH W KyJbTyphl  u3JokeHus (B T.4.  opdorpaduyeckon,
MYHKTYaIlMOHHOW, CTUJIMCTHYECKON KYyJIbTYPhI), BIIAJICHUE TEPMHUHOJIOTHCH; B)
coOmtofienne TpedoBaHuii Kk 00bEMY pedepara.

Peuienzent gomxkeH dYeTko CchOpMYIHpPOBATH 3aMEUaHWE U BOIPOCHI,
YKeJaTelIbHO CO CChUIKaMHU Ha paboTy (MOKHO Ha KOHKPETHbIE CTPAaHULbI padOThI),
Ha UCCJIeIOBaHUs U (PAKTUYECKUE JaHHBIE, KOTOPHIE HE YUl aBTOpP.

PerieH3eHT MOXKET TakkKe yka3aTh: OOpamiajcs Ju OpJUHATOpP K TeME paHee
(pedepaThl, TUCbMEHHBIE PA0OTHI, TBOPUECKUE PAOOTHI, OJIUMITUATHBIE PAOOTHI U
Ip.) ¥ €CTh JIU KaKUe-TMOO TMpeaBapUTEIIbHBIE PE3YyIbTaThl, KaK BBIMTYCKHUK BEI
paboty (1TiaH, MPOMEKYTOUHBIE ITAlbl, KOHCYJIbTAIM, J0pa00TKa U NepepadoTKa
HAIlMCAaHHOTO WJIA OTCYTCTBME UETKOTO IUIaHA, OTKa3 OT pPEKOMEHIAIuil
PYKOBOJIUTETS).

CryneHT npencTaBisier pedepar Ha PEleH3UI0 He MO3HEE YeM 3a HEIEI0 JI0
3amuThl. PerieH3eHTOM SBISIETCS HAYYHBIM PYKOBOAUTENh. ONBIT TOKA3BIBAET, UTO

1eJIeCO00pa3HO 03HAKOMHUTH OPJAMHATOPA C PELEH3Uel 3a HECKOIBKO JHEW 10



3amuThl. ONIMOHEHTOB HA3HAYaeT MPENoJaBaTeNb W3 4Yuciaa OpAMHATOPOB. [l
YCTHOTO BBICTYIUIEHUS OpAUHATOPY A0CTaTO4HO 10-20 MUHYT (IPUMEPHO CTOJBKO
BPEMEHM OTBEYAET MO OMJIETaM Ha 3K3aMEHE).

OreHka 5 CTaBUTCS, €CTIU BHIMOJIHEHBI BCE TPEOOBaHUS K HAITMCAHUIO U 3aIUTE
pedepara: obo3HaueHa mnpobOiemMa W OOOCHOBAaHA €€ AaKTyaJbHOCTb, CJIENaH
KpaTKUM aHalu3 PA3IMYHBIX TOYEK 3PEHHS HA pacCMaTpUBAEMYIO MpoOiIeMy U
JOTUYHO H3JI0KEHAa COOCTBEHHAsl MO3UIMS, C(HOPMYIUPOBAHBI BBIBOJABI, TEMa
packpbITa MOJIHOCTBIO, BBIIEPKAaH 00BEM, COOMIOAEHBI TPEOOBAHUS K BHELIHEMY
0 OpMIIEHUIO, JaHbI TPABUIILHBIE OTBETHI HA IONOJHUTEIbHBIE BOIIPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBINOJHEHBI, HO
IpU OTOM JIONYIIEHBl HEIOYETHl. B YacTHOCTHM, HMMEKTCS HETOYHOCTH B
U3JI0)KEHUU MaTepualla; OTCYTCTBYET JIOTMYECKas IIOCIEN0BAaTEIbHOCTh B
CYXJICHMSX; HE BbIIEPKaH 00BbEM pedepaTta; UMEIOTCs YNyIIeHus B 0(hOpMIICHUH;
Ha JOTIOJIHUTEINIBHBIE BOIIPOCHI IIPY 3aIIUTE JaHbl HEITOJIHBIE OTBETHI.

Ounenka 3 — HMEIOTCS CYIIECTBEHHBbIE OTCTYIUIEHHS OT TpeOOBaHUU K
pedepupoBanuio. B uacTHOCTH, Tema OCBElIEHA JMIIb YaCTUYHO; JOMYLIEHBI
(dakThuueckue OWMOKM B CcoAepXkaHWUM pedepara WM NOpU OTBETE Ha
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aILUTHI OTCYTCTBYET BBIBOJL.

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

Ornenka 1 — pedepat opauHATOPOM HE MPEICTABIICH.
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Hacnmopt ®OC

3anonnsemcs 6 coomeemcmeuu ¢ Ilonoowcenuem o onoax oyeHouHvIX cpedcms
00paz08amenbHblX NpOSPaMM  BblCUIe20 00pAa306aHUs — NpoOSpamMm bakanagpuama,
cneyuanumema, mazsucmpamypol [BDY, ymeepoxcoennvim npuxazom pexkmopa om

Kox u ¢popmysimpoBka
KOMIIeTEeHIIHH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK-1
TOTOBHOCTB p€lIaTh CTaHAAPTHBIC

OCHOBBI IPEIMETHOTO TTOMCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

i 3HaeT
3a/1a4H MPODECCHOHATBHOM pecypcax, MeIUKO-OMOJIOTHIECKYIO
JCATCIBbHOCTH C UCIIOJIB30BAHUCM TEPMUHOJIOTHIO.

WH(POPMALMOHHBIX,
6M6IHOrpadHIECKHX PECYPCOB, Haxoauts nuteparypy, ONUCHIBAIOILYIO
METHKO-OHOJIOTHUeCKOil yMmeer OTKPBIThIE BOIIPOCHI B 001aCTU COBPEMEHHOMN
TCPMHUHOJIOTUH, I/IH(bOpMaIJ;I/IOHHO- OMOTCXHOJIOTHU U 3APaBOOXPAaHCHUAA.
KOMMYHUKAIIUOHHBIX TEXHOJOTHH U M o
Y4€TOM OCHOBHBIX TPeOOBaHHM BJaJeeT 5 CTOJAMH MOHCKA HayuHOii MHdopMaIH B
nHGOPMALMOHHON 0€301MacHOCTH asax nanHbix NCBL
[Tpuntun pabots! aMmrurdukaropa ams
nposenenus 1P, o6opynoBanus st
3HaeT anekTpodopesa 0ETKOB U HYKICMHOBBIX KHCIIOT,
MHKY0AaTOpOB U OMOPEaKTOPOB Ui pabOThI C
KJIETKaMU IPOKApUOT U IYKApHUOT.
OIlK-11
Pabotats ¢ KyabTypaMu IPOKapHOTUYECKUX U
TOTOBHOCTH K IPUMEHEHHUIO
o AYKapUOTHUYECKUX KJIETOK, II0Jy4aTh
MEIUIMHCKUX U3JIETHH, Ymeer
CTaOMIIbHBIC KJICTOYHBIC JINHUHY,
MIPEYCMOTPEHHBIX TOPSIIKaAMHU
. HKCIPECCUPYIOLTYI0 PEKOMOMHAHTHBIE OENKH.
OKa3aHMs MEJAULUHCKONW TOMOIIU
Meronamu noauMepa3HOU LHEIMHON PEeaKLuu,
3JIeKTPO(Oope30M OENTKOB M HYKJIEHHOBBIX
Brnaneer | kucior, MeTogamMu OYMCTKH U BbIIETICHUS
O€JKOB U HYKJIEMHOBBIX KHCIIOT, METOJIaMH
MOJIEKYJISIPHOTO KJIOHUPOBAHUS.
Ocobennoctu pabOTH M BO3MOKHOCTH
3Haer 000py10BaHUs /IS IPOBEACHUS
OMOTEXHOJIOTHYECKUX padoT.

I1K-22 [TprMeHATh HOBBIE METOJIbI U METOJIUKH,
TOTOBHOCTb K YYacCTHIO BO Vieer HarpaBJIeHHbIE HA OXPaHy 3/10pOBbs IPaX/1aH B
BHE/IPEHUH HOBBIX METOJ/IOB H 00JacTH COBPEMEHHOIN OMOTEXHOJIOTUU U
METO/MK, HallPaBJICHHBIX HA 3/IpaBOOXPAHEHHMS.

OXpaHy 30POBBS IPAXKIaH HaBblkaMy BHEJPEHUH HOBBIX METO/IOB U
METO/IMK, HATIPABJICHHBIX Ha OXPaHY 3/I0POBbS
Brancer , Hallp paHy 310p

rpaxkJaaH B 00JaCTH COBPEeMEHHON
OMOTEXHOJIOTUH U 3PaBOOXPAHEHHUS.




KOHTPOJIb JOCTUXEHUSA LEJIEM KYPCA

Kon u popmyauposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIINN

KOMIIETEeHIM U
Ne KonTpommpyemsie pa3nenbl/TeMbl Komp! u aTams! popmMupoBanus O1eHOYHBIE CPEICTBA
/11 JIUACLMILINH KOMITETCHITHIH -
Texymuii [IpomexxyTou
KOHTPOJIb Has
arrecTauus/>
K3aMeH
1 . Tema I. IlpuHIUNBI MONEKYISAPHOIO OIIK-1 3Haer YO-1 Bomnpocsl
KJIOHUPOBAHHUS. [Momumepa3zuast CobecenoBanre 9K3aMeHa
TOTOBHOCTD
LEHAsT PeaKIus 4 cemecTp -1-
peaTh
Tema II. TlpuHIMIBI MOJEKYNISPHOTO 38
CTaHJapTHBIC
KOHCTPYHUPOBaHUSI U KJIIOHUPOBAHUSA C sazaun YmMmeer I1P-1 T1P-1
MPUMCHCHUEM MHKPOOPTaHU3MOB U Tect
npodeccruoHaNbH Tect
BEKTOPHBIX CHCTEM o
Oil IeATCIBPHOCTH
Tema III. Co3ganne 1 HCIIOIB30BAaHHE c
TCHeTUYCCKUX  KOHCTPYKIHH IS Bnaneer VO-3 YO-2
HCIIOJIb30BaHUEM Jlokna,
TpaHCTeHe3a B KIeTkax | o (opMAIHOHHEI 1, Komnoksuym
MIIEKOTIMTAFOIINX. TpancreHHbie < P coolLeHne
JKUBOTHbIE.  [lepcrieKTHBBI  T€HHOM | .
o6ubmmorpaduuec
Teparmu KHX eCypCOB
Tema IV. Paszpabotka u co3gaHue MEIHKO PECYpCoB,
T€HETHYECKUX KOHCTPYKLIUN .
OHOJIOTHYECKOM
O0uo(apMaIieBTHIECKOT0 Ha3HAUCHUS
TEPMUHOJIOTHH,
Tema V. AnHanmM3  TeHETHYECKH
., | nadopmannoHHO-
00yCTIOBIICHHBIX MaTOJIOTHH,
KOMMYHHUKAIIHOHH
MOHOTEHHBIX W MYJIBTH()AKTOPHBIX .
. BIX TEXHOJIOTHH M
3a00JICBaHMI
Y9eTOM OCHOBHBIX
Tema VI. OT reHeTHYECKOI0 aHAIN3a K .
N TpeboBaHMI
FCHOMHOM MEIULMHE: TEXHOJOTHH
HHPOPMALNOHHO
IMOJITHOT€HOMHOT'O CKpPHHHUHTA |
N . 1 6€30I1aCHOCTHU
accolMaInii ¢ maToJIorHe
2 | Tema IV. Pa3zpaboTka W co3gaHHe | TOTOBHOCTb K 3Haer YO-1 Bompocst
TeHEeTHYECKUX KOHCTPYKIUH | IPUMEHEHHUIO CobecenoBanue JK3aMeHa
O6ro(apMaIleBTHIECKOT0 Ha3HAYCHUS METUIIMHCKUX 4 cemectp -1-
Tema V. Adanmu3 TIeHETHYECKH | M3IEIINH, 38
00YCIIOBIIEHHBIX MaTOJIOTUH, | MPEIyCMOTPEHHBI Vmeer I1P-1
MOHOTEHHBIX M MYJbTH()AKTOPHBIX | X OPSIIKAMU Tect -1
3a00J1CBaHMIT OKa3zaHus
MEIULIUHCKOM Tect
nomomn  (OIIK- | Bmaneer YO-3 YO-2
11). Hoxnan, Konnoksuym
coo01ienne
3 Tewma III. Co3manue ¥ HCHOJIL30BaHNE [1K-22 3HaeT VO-1 Bomnpocsr
TCHETUYCCKUX KOHCTPYKIUH IS TFOTOBHOCTD K CobecenoBanue JK3aMeHa
TpPaHCTeHE3a B KJIETKAX YYaCTHIO BO 4 cemecTp -
MJIEKOUTAIOUX. TpaHCTeHHbIE BHEJPEHUU 39-110
XKUBOTHBIE. [lepcrekTUBBI TeHHOI HOBBIX METOJOB U YmMmeer YO-1 I1P-1
TEparuu METO/IK, CobecenoBaHue Tecr
Tema IV. Pa3paboTka u co3nanue HaIlpaBJIEHHbIX HA B p1 Yoo
FCHETHYECKUX KOHCTPYKIIUI OXpaHy 3I0POBBS naneet T B
T
O6rodapMaIleBTHYECKOTO Ha3HAYEHHSI rpaKiaH ecr Kosioksuym
I1P-11 Ketic-
3ajaua

IIIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI




Koa n Jransl GOpMUPOBAHNSA KPHUTEpPUH MOKAa3aTeJH 0aJ1IBI
¢opmyupoBka KOMIEeTeHINH
KOMIIeTeHIIUU
3HaeT OCHOBAL 3HaHUE OCHOB CchopmupoBanHoe 65-71
OIIK-1 (moporoBsI HPEIMETHOrO MIPEAMETHOTO IIOMCKa | CTPYKTYPUPOBAaHHOE
TOTOBHOCTh i ypOBEHb) HEHCKa s B MH()OPMALMOHHBIX, | CHCTEMaTHYeCKOe
pemiathb oubnmorpaduUIeckux | 3HAHHE OCHOB
nH(OPMaLMOHHBIX,
CTaH/IapTHBIC pecypcax, MeJUKO- MPEJIMETHOTO ITOUCKA
oubnmorpaduaeckn
3amaqn X DECYDCAX OHMOJIOTHIECKYIO B MHQOPMALINOHHBIX,
npodecCHoHaNbH y 5 z_ng ’ TEPMUHOJIOTHIO OonborpaduIecKIx
OMf IeSITETbHOCTH BHOMOFHHIECKYIO pecypcax, MEIHUKO-
c Y OHOIOTUIECKYIO
TEPMHUHOJIOTHIO.
HCTIONIb30BaHUEM TEPMHUHOJIOTHIO
nH(OpMaMOHHBI MeeT YMeHue HaXOAUTh YMeeT yBepeHHO 71-84
Haxonutp
X, (mpoABUHY Teparypy JUTepaTypy, HaXOIUTh
6ubnuorpacduuec | TeIit) OHI/ICLIBaIOIl’I o ONUCHIBAIOLLYIO JIMTEpaTypy,
KUX PECYpCOB, Y OTKPBITHIC BOIPOCHI B | OIHCHIBAIOILYIO
OTKPBITHIE BOIPOCHI
MeJIKO- obyactu OTKPBITHIE BOIIPOCHI B
. B o0Jylactu .
OHONIOrUIeCKOM COBDEMEHHOI COBPEMEHHOI obmactu
TEPMHUHOJIOTHH, P OMOTEXHOJIOTUH U COBpPEMEHHOMU
OMOTEXHOJIOTUH U
nH(pOpMaIMOHHO- 3[PaBOOXPAHECHUS OMOTEXHOJIOTHH U
3/IPaBOOXPAHCHUS.
KOMMYHHUKaIMOHH 3/]paBOOXPAHEHUS
BIX TEXHOJIOTMA U | Biameer MeToxamH moucKa Hagrik mowncka CdopmupoBaHHEIH 85-100
y4eTom (BBICOKHIA) HAyTHOR Hay4YHOH HaBBIK TIOWCKA
OCHOBHBIX nHopmanuy B 6azax | HaydHOM
. WHPOPMALINH B
TpeboBaHuit manaeix NCBI.. nHpOpManuH B 6azax
0a3ax MaHHBIX
MH(OPMALMOHHO NCEI nanusix NCBI.
i 6e301aCHOCTH '
TOTOBHOCTB K 3HaeT R — 3HaHUE IPUHLIUIIOB CchopmupoBanHoe 65-71
MPUMEHEHHUIO MIOPOTOBBI P P a00TBhI CTPYKTYPHPOBaHHOE
amrunpuKaropa
MEIULUHCKHX i ypoBeHb) N OBC}IEHESI ammuinuKaropa Jyisi | CUCTEMaTHYecKoe
WU3JICTIHH, TILIP p nposeaenus 1P, 3HaHUE PabOTHI
MPeyCMOTPEHHEI 060 ’ OBAHIS LIS 000pyIOBaHUS JJIS amIuuduKaropa Juis
X MOpsSIAKAMHU 3neI]<3y odopesa anekTpodopesa nposenenus I1LP,
OKa3aHus 6“15; " p 0eJKoB U o0opynoBaHust 1151
MEIMINHCKOH - HYKJICHHOBBIX anekTpoopesa
nmomoru (OITK- KIZCHOT KHCJIOT, UHKyOaTOpOB | OEIKOB U
11). ’ U OMOPEaKTOPOB IS | HYKJICHHOBBIX
HUHKY0aTOpOB U
paboTHI ¢ KIIETKaMH KHCJIOT, UHKy0aTOpOB
O61OopeaKkToOpOB s
IIPOKAPUOT U 1 OMOPeaKTOpoB LI
paboThI ¢ KIIETKaMU
3YKapHuoT. paboThI ¢ KIEeTKaMu
HPOKAPHOT U
MPOKApPHOT U
9YKapHOT.
9YKapHOT.
MeeT Ymenue paboTats ¢ YMeeT yBepeHHO 71-84
(m yOZ[BI/IH Paborars o KYIIBT apMI/I a60Ta¥L cp
POABHIY KYJIbTYpaMH YARTYP p
TBIH) MIPOKAPHOTHYECKUX U | KyJIbTypaMmu
TIPOKaPHOTHIECKUX
9YKapUOTHYECKHUX MPOKAPHOTUYECKHUX U
1 9yKapHOTHYECKUX
KJIETOK, TI0JTy4aTh 9YKapUOTHYECKHX
KJIETOK, TI0JTy4aTh
CTabMIbHBIC KJIETOK, TI0JTy4aTh
cTabMIbHBIC
KJIETOYHBIE JINHHHY, CTaOuIIbHBIE
KJICTOYHBIC JINHHH,
JKCIPECCHPYIOLILYIO KJIETOYHBIC JINHUH,
IKCIPECCHPYIOIILYIO
pPEKOMOMHAHTHBIC 3KCHPECCUPYIOLLYIO
pEeKOMOMHAHTHEIE
6emnKu. PEKOMOMHAHTHEIE
OemnKu.
OenKu.
Bnaneer | Merogamu Hagsik mpoBeeHus CnocobeH moMorarb 85-100
(BBICOKMI) | TMOTMMEpa3HOU MOJIEKYJISIPHO- B IIPOBEJICHUU
LIETTHON peaKuun, TEHETHYECKOTO MOJIEKYJISIPHO-
aseKTpohope3om aHaIM3a TeHETHYECKOTO
0eNKoB U aHanuza
HYKJICHHOBBIX
KHCJIOT, METO/IaMH




OYHCTKH 1
BBIIEIICHUS OEIKOB
1 HyKJICHHOBBIX
KHCJIOT, METOIaMH
MOJIEKYJIIPHOTO
KJIOHHPOBAHHSI.
[IK-22 3HaeT 3HaHue CdopmupoBanHOE 65-71
TOTOBHOCTB K (TIOporoBHI ocobeHHOCTeH CTPYKTYPHPOBaHHOE
Y4aCTHIO BO it ypoBeHb) | OcobeHHOCTH paboTs! U CUCTEMAaTUYECKOE
BHEJIPEHUN paboTsI 1 BO3MOXKHOCTEH 3HaHHE
HOBBIX METOJIOB U BO3MOXKHOCTH 000pyIOBaHUS A1 ocobeHHOCTEH
METOJIUK, 000pyIOBaHUS ISl | POBEICHUS paboThl 1
HarpaBJeHHbIX Ha MIPOBEICHUS OMOTEXHOJIOTUYECKHX | BO3BMOYKHOCTEH
OXpaHy 3JJ0pPOBbs OMOTEXHOJIOTUYECK | padoT o0opynoBaHust 1151
rpakaaH nx pabor. MIPOBEICHUS
OMOTEXHOJIOTUIECKUX
pabot
ymeer [IpuMeHSAT HOBBIE | YMeHHE IPUMCHATH YMeeT yBepeHHO 71-84
(mpoaBHHY | MeTOBI U HOBBIE METOJIBI 1 IIPUMEHSTH HOBBIC
TBIH) METO/INKH, METO/INKH, METO/IbI 1 METOIUKH,
HarpaBJICHHbBIE Ha HalnpaBJICHHBIE Ha HarpaBJICHHBIC Ha
OXpaHy 3JJ0pOBbs OXpaHy 3JJ0pPOBbs OXpaHy 30POBbs
rpaxJIaH B 00JacTH | rpaxaaH B o6jgacTu rpakiaH B o0JiacTu
COBPEMEHHOI COBpPEMEHHOM COBpPEMEHHOM
OMOTEXHOJIOTUH U OMOTEXHOJIOTUH U OMOTEXHOJIOTUH U
3/IpaBOOXPAHEHUs. | 3[paBOOXPaHEHHUsL. 3]paBOOXpaHEHUsI
BJIazieeT Hagbikamu CnocobHoCTh CrniocoOeH BHEPSTH 85-100
(BBICOKHMI) | BHEAPCHUM HOBBIX | BHEAPECHHUS HOBBIX HOBBIX METOJIOB U
METOZIOB U METO/IOB U METONK, | METOJIHK,
METOJIHK, HalpaBJICHHBIX HA HalnpaBJICHHBIX HA
HalpaBJICHHBIX HA OXpaHy 3J0POBbS OXpaHy 310POBbsI
OXpaHy 3J0POBbS rpakaaH B o0nactu rpakiaH B o0yacTu
rpakaaH B 001acTH | COBPEMEHHOM COBPEMEHHOU
COBPEMEHHOI OMOTEXHOJIOTHH U OUOTEXHOJIOTHUH U
OMOTEXHOJIOTUH U 3/IpaBOOXPaHEHUsI 3PaBOOXPaHEHUsI
3/IPaBOOXPaHEHHUSL.

OueHouHbIe cpeAcTBA AJsl TEKYyLIel aTTecTalun

KonTposbHbIe TeCcThI IpEeaHa3HA4YEHBbl ISl CTYAEHTOB, W3YyYalOIIUX KypC
«MeuimHckast OMOTEXHOJIOTHUSD).

[Ipu pabore ¢ Tectamu npeasaraeTcsi BHIOPATh OJIMH BapUAHT OTBETA U3 TPEX —
YeThIpeX MPEVIOKEHHBIX. B TO ke Bpems TeCTbl 0 CBOEH CIO0XHOCTU
HeoNMHAKOBBl. Cpeau MNpeIyIOKEHHBIX HMEIOTCS TECThl, KOTOpBIE COAEpPIKAT
HECKOJIbKO BapUaHTOB MPABWIbHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO YyKa3aTh
BCE IIPaBUIbHBIEC OTBETHI.

TecTnl paCcCUUTAHbl KaK Ha HWHIAWBUAYAJIBHOC, TaAK H Ha KOJUICKTUBHOC HX

PCUICHUC. Onn MOT'YT OBITh MCIIOJIB30BaHbI B Mpouecce U ayJJUTOPHBIX 38,H$ITPII>1, )51



CaMOCTOSTEeNbHOM paboThl. OTOOP TECTOB, HEOOXOIUMBIX ISl KOHTPOJISI 3HAHUH B
MpOIECCe MPOMEKYTOUHOM aTTeCTalluy MPOU3BOAUTCS KaXKIIbIM MpPEToaaBaTesieM
WHIUBUYJIbHO.

PesynbTaTh BBITIOJTHCHHSI TECTOBBIX 3aaHui OLICHUBAIOTCS
npernojiaBaresieM Mo MATHOAILHOM IIKaye JUIsl BHICTABJICHUS aTTECTAllUU WIH 110
cUcTeMe «3ader» — «He 3ader». OlEeHKa «OTJIIMYHO» BBICTABISETCA IMPH
MpaBWIBHOM OTBeTe Ha Oosee ueM 90% mpeyioKeHHBIX MPEnoiaBaTeIeM TECTOB.
OrneHka «XOpouIo» — MpHu MpaBUILHOM oTBeTe Ha Oosiee ueM 70% TectoB. OlLieHka
«YIOBJIETBOPUTEIBHO» — IMpU NOpaBUIbHOM oOTBeTe Ha 50% mpemIoKEeHHBIX
OpAMHATOPY TECTOB.

IIpumeps! TECTOBBIX 3aJaHUM

1. Ha3znaueHre mUTaTeIbHBIX CPEI;:

a) obecrieyeHne BbDKUBAEMOCTH KIIETOK;

0) crmocoOHOCTh KIIETOK K MpoJindepanuu;

B) CIIOCOOHOCTH KJIETOK K AU PepeHIIupPOBKE

1) 6, B - BEPHO;

€) BCE BBIILICTIEPEUUCIICHHOE BEPHO.

2. Kakue BUIbI MaTEpHAIOB HCIOJIB3YIOTCS TPH KYJIbTHBUPOBAHUHM KIIETOK
MJICKOMTUTAIOIIINX ;

a) IJIaCTHK;

0) aTOMOOOPOCHIIMKATHOE CTEKIIO;

B) METAJLT;

I') BCE BBIIIETIEPEUUCIICHHOE BEPHO

3. XapakTepHble MPU3HAKU allONTO3a KIETKHU:

a) TCHEeTHYeCKas JACTCPMHHAHTA, YYacTHE CIEIUAIbHBIX BHYTPHKJICTOUYHBIX
MEXaHU3MOB;

0) HemporpaMMupyemasi TuOeIb KIETOK;

B) IPOrpaMMHUPYEMBIil XapakTep ruOenu KIETKH;

I') IPOIIECC THOETN HEYIIPaBIIsieM;

1) IPOIIECC THOEIN 00pATUM.



4. TlepBbie FKCTIEPUMEHTHI, TTOKA3ABIITNE, YTO )KUBOTHBIC TKAHU BO3MOKHO
KyJIbTUBUPOBATH B (DU3HOIOTUIECKOM pacTBope in Vitro mposen
1. K. bepnapn
2.¥. Py (Poykc)
3.T. Kenep
4. P. Xappucon
5. Kakue kiieTku jierue KyJabTUBUPOBATH?
a) Knetku Me301epMalibHOTO MIPOUCXOXKICHHUS,;
0) DnuTenuanbHbIC KIETKU,
B) HelipoHsr;
r) KneTku sHIOKpUHHBIX TKaHEH
6. ®akTOpHI pocTa 3TO
a) OMOJIOTUYECKH aKTUBHBIE COCMHECHHUS;
0) CTUMYJMPYIOT WM UHTUOUPYIOT JieTieHue U Au(GHepeHIIUPOBKY KIETOK;
B) SIBIITFOTCSI OCHOBHBIMU TTEPEHOCUYNKAMHU MUTOTEHHOTO CUTHAJIA KIICTKH;
') IPOAYLHUPYIOTCA HeCTeU(DUUECKUMH KJIETKaMH, HaXOASIIUMUCS BO MHOTHUX
TKaHsX;
1) CXOJIHbI C TOPMOHAMHU;
€) BCE BEPHO;
X) a, 0, B, T, - BEpHO
7. Ilpu Tpancdopmaliu CKOpoCcTh pOCTa KIETOK
1. HE u3meHnseTcs
2. YBEIUYMBACTCS
3. yMEHbIIIaeTcs
8. YcnemnHoe ucrnosnp3oBaHue GpuOpoOIacTOB B MEAUIIMHE CBS3aHO C TEM, YTO
OHH UMEIOT:
a) TUTIIOWTHBIN KapUOTHIT,
0) HU3Kas PKCIPECCUSI aHTUTEHOB TMCTOCOBMECTUMOCTH;
B) OTCYTCTBHE OHKOT€HHBIX TTOTCHIIHI;

') CHHTE3UPYIOT TPOIOKOJUIATEeH;



1) MPOAYIHUPYIOT (haKTOPBI POCTA;
€) BCE BEPHO
9. KynpTuBHpOBaHHE OPraHOB Ha CTOJIMKE U3 METAJUTMYECKON CETKU
TTPEITOKIIT
1. JIe6
2. Coparr
3. Tpoysemn
4. Yen
10. HakorieHrne OTXO0JI0B M HEMIOCTOSIHCTBO BHEIIHUX YCJIOBHM HaOIIOdACTCS
P KyJIbTUBUPOBAHNH
a) HEMPOTOYHOM;
0) NpOTOYHOM
11. TTo uctounuky BeiaeneHuss CK knaccuumupyroT:
a) SMOpUOHAJIbHBIE;
0) eranbHbIE;
B) CTBOJIOBBIE KJIETKH B3POCIOT0 OpraHU3Ma
') BC€ BEpPHO
12. CTBOJIOBBIE KIETKU
a) HenudpepeHITMPOBaHHbBIE KIIETKH;
0) nuddepeHIMPOBAHHBIEC KIETKU
B) CIIOCOOHBI K CAMOBOCTIPOU3BEICHHUIO
') cocoOHBI K TuddepeHInpOBKE B CIICIIMATN3UPOBAHHbIC TKAHU;
1) a,B,I' - BEPHO
13. OmOpuoHansHbIe cTBONOBBIEC KieTKH (DCK)
a) MOTYT HEOTPAaHWYEHHO IIOJICPKUBATHCS B KYJbTYpe M CIIOCOOHBI K
nudpepeHIUPOBKE BO BCE KJIETKH B3POCIIOTO OPraHU3Ma,
0) oOmamaroT OrpaHWYEHHOW CIOCOOHOCTHIO K auddepeHnupoBke u
OTpaHUYCHHBIM MTPOJIU(EPATUBHBIM MTOTCHIIMAIOM.
B) 001a1al0T CMOCOOHOCTBIO K KOHTEKCT-3aBUCHUMON AuddepeHIIupoBKe B

"HEpOACTBEHHBIE" TUIIBI KJIETOK.



14. Comatnueckue ctBosioBblie KieTku (CCK)
a) MOTYT HEOTPAaHWYEHHO IOJICPKUBATHCS B KYJbType M CIIOCOOHBI K
mudpepeHInpoBKe BO BCE KJIETKH B3POCIIOrO OpraHu3Ma;
0) o0OmamaroT OrpaHWYeHHOM CHOCOOHOCTBIO K nupdepeHpoBke u
OTrpaHUYECHHBIM PO (EPATUBHBIM OTCHIIMAIIOM;
B) 00Ja7al0T CIIOCOOHOCTBIO K KOHTEKCT-3aBUCHUMON AudPepeHIupoBKke B
"HEpOJCTBEHHBIE" TUIIBI KJIETOK.
B) O, B - BEpHO
15. CK B3pocnoro opranuzMa oOHapyKeHbI B:
a) KpOBY;
0) KOCTHOM MO3r€;
B) CKEJICTHBIX MBIIIIIIAX;
') POTOBUIIE U CETYATKE TJ1a3a;
1) myJibIie 3y0oB;
1) TOJIOBHOM M CHMHHOM MO3T¢;
€) KPOBEHOCHBIX COCY/1aX;
) TEYEHU;
3) KOXKE€;
1) JKeyI0YHO-KUIIIEYHOM TPAKTE;
K) MOKENTy T0YHOM JKese3e.
J1) BCE€ BEPHO
16. Mesenxumanpabie cTBOoBhIe KieTkH (MCK) oTkpeiTBI B 60-X romax
MPOIIIOTO CTOJNETHUS
a) A. ®puaeHIITetHOM;
0) A. MakcuMOBBIM;
r) JI. KopoukuHbiM
17. MCK sBnsitoTcst IpeaiiecTBEHHUKAMHU
a) aJUMOIUTOB,;
0) XOHIPOIIUTOB,

B) OCT€00JIaCTOB;



r) pubpobiacTos;
1) CTPOMBI KOCTHOT'O MO3ra:
e) a,0,B,]1 - BEpHO
18. OCK npuMeHSI0TCS 1S JICUSHUS:
a) nuabet tuna I;
0) 6omne3np [lapkuHCOHA;
B) TPAaBMAaTUYECKUX TIOBPEKICHUN CIUHHOTO MO3Ta;
I') MIIIEeMUYECKON OO0JIE3HU Cepla;
1) TyOepKyJesa;
€) MbILIEYHOU qucTpodun /romenHa;
X) a,0,B.T,€ -BEpHO
19. B3pocibie CTBOJIOBBIE KIIETKH:
a) SIBJISIIOTCS MPUYMHOM HEKOTOPBIX TUIIOB PaKa,
0) TepsIOT KU3HECTIOCOOHOCTD C YBEIMUYEHUEM BO3pacTa IOHOPA;
B) 0OHAPY>KEHBI TOJIHKO B IUIOAHON TKaHU U YMOUIIMKAIBHON KPOBU;
') MOTYT OBITh MCTIOJIb30BaHBI JJI CO3/IaHUS LIETIOCTHOTO OPraHa;
1) IMEIOT TaKyIO e aHTUTCHHOCTb, KaK M KJICTKH JOHOPA,;
€) BCE BEPHO;

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

20. Jlnst co3manusi KylabTyphl SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK BbI JIOJKHBI

UMETh:

a) OIUIOJIOTBOPEHHYIO SIUILICKIIETKY;

0) COMaTUYECKYIO KIETKY;

B) MaTKY JUUIS UMILIAHTAINH;

I') TOAXOMSIIYI0 CPeay JUIsl BBIpAlMBaHUS, HAMPUMEP KJICTOYHBIC JIMHUH
MBIIIIH;

1) MHO>KE€CTBO OIJIOJJOTBOPEHHBIX SUIIEKIIETOK;

€) OTBETHI a) U T') BEPHBI;

) OTBETHI ), 0) U I') BEPHbI



21. TpynmHOCTM B WCHOJIb30BAaHWUU CYIIECTBYIONIUX B HACTOSIIEE BPEMS
YMOPUOHANBHBIX KJIETOYHBIX JIMHUN B JICUCHUH 3a00JIeBaHUN YE€TIOBEKa COCTOMUT B
CJIEIYIOLIEM:

a) oH: MOTYT au(dHepeHITUPOBATHCS B HEMPABUIILHBINA TUTT TKAHH,

0) OHU MOTYT CITY>KUT UCTOYHUKOM PAKa;

B) OHM MOT'YT OBITH 3arpsi3HEHBI MPU BHIPAIIUBAHUN HA KJIETOYHBIX JIMHUAX
MBIIIIH;

r), 0 u B - BEpHO

22. B moanep)kaHWM JKW3HU BBICIIMX OPTraHU3MOB KIFOUEBYIO POJIb HTPaET
KOHTPOJIb

a) nponudepanuu;

0) nuddhepeHIPOBKY;

B) HAIIPABJICHHOTO JIBUYKEHUS KIIETOK;

') BCE BEPHO

23. JInst ”HAYKIUY CITUSTHUS KJIETOK UCIOJIB3YIOTCS BEIECTBa

a) nonsl Ca?*

0) MOMATUIICHTIIUKOJIb,

B) JIM30JICIIUTHH,

I') MOHOOJIEAT TJIMIIEpUHA,

n) Bupyc Cennaii

€) TJIMLEpUH

) BCE BEPHO

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

24. KneTku, WCMONB3yeMble KaK B KJIETOYHOM TPAHCIUIAHTOJIOTHH, TaK U B
TKaHEBOW MH)KCHEPHUH, MOTYT OBITh:

a) ayTOT€HHBIMU;

0)aJJTIOTeHHBIMU;

B) KCEHOT'€HHBIMU

') BCE€ BEPHO

25. T'unorernyeckass CHOCOOHOCTH  CTBOJOBBIX  KIJIETOK  B3pPOCIIOIO


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

nuddepeHIIMpPOBaTHCS B KJIETKM HECKOJIBKUX HaIpaBieHui quddepeHIInpoBKH
a) IJIaCTUYHOCTB;
0) MepCcUCTEHIINS;
r) mpoaudepanus
26. OnyxoJieBbi€ KJIETKH B KYJIbTYpE:
a) nensrcs 50 pas;
0) nemstes 100 pas;
B) OECCMEPTHBI;
) HE JeTATCs
27. IlpuMepoM CIIOHTAaHHOTO CITUSHUS KJIETOK HE SBIISICTCSI:
a) mIa3mMoraMus y Tpu0oB;
0) CIUsSHHE MUOLIMTOB;
B)CJIMSTHUE OITYXOJIEBBIX KJIETOK;
r)00pa3oBaHUE 3UTOTHI;
1) ciusaue pudpoOdIacToB
28. KneTku nepBUYHOM KYJIbTYPHI:
a) OJTHOPOJIHBI;
0) reTeporcHHBI;
B) HE COJIEpKaT CIEeNUATM3UPOBAHHBIX KJIETOK;
') aKTUBHO MPOIUPEPUPYIOT
29. Ilpu3Haku ¥ CBOKWCTBA XUMEPHOTO OPraHU3Ma MOTOMKAM:
a) mepeaaroTcs;
0) He mepenarTcs
30. B skcnepumentax, mnpoBefeHHbIX Poccom Xappuconom B 1907 roay, in
VItrO KyJIbTHBHpOBAJIACh TKAHb:
a). HEpBHas;
0) sUTeNMaNbHAS;
B) 000J104Ka KYpUHOT'O SMOPHOHA;
T') OIyXOJIeBast

31. TpancopMupoBaHHBIE KIETKHU:



a) CTAaHOBSITCS] 3aBUCUMBIMU OT CyOCTpara;

0) 00pa3yr0OT MOHOCIION;

B) 00pa3yrOT MHOTO CJIOEB

32. OcTtaHOBKA JEJEHUS HOPMAJbHBIX KJIETOK MOCIe 0Opa3oBaHHSI MOHOCIIOS
OOBSICHACTCS:

a) KOHTaKTHBIM TOPMOXCHHEM;

0) KOHKypeHLKeH 3a (haKTOPBI pOCTa U MUTATENIbHbIC BEIIECTBA;

B) (hOpMO¥ KIIETOK;

') OpraHu3anuei MUTOCKENEeTa;

1) COBOKYITHOCTBIO BCEX 3TUX (DAKTOPOB

33. Cpena aiist KyJIbTUBHPOBAHHUS )KUBOTHBIX KJIETOK:

a) Kucjas,

0) menovHasi;

B) OJIM3Ka K HEUTpaIbHOU

OueHovyHbIe CPpeACTBA IS IPOMEKYTOYHON ATTeCTALMH
Bonpoce! K 3k3aMeHy 10 JUCHUILINHE
«MeanuuHcKasi OMOTEXHOJIOTUsD)

1. Vctopuss pa3BuTusi OMOTEXHOJOTMU KaK MPAKTHUYECKOW JI€ATEIbHOCTH
JIOJIEW U €€ OCHOBHBIE BEXU CTAaHOBJIEHUSA Kak Hayku. [lepBele noucropuueckue
OouorexHosoruu. Bo3HUKHOBEeHHE TepMUHA «DBUOTEXHONOTUS» M €ro aBTop.
[lepBoe OMOTEXHOJOTHYECKOE MPOU3BOACTBO AHTUOMOTHKA, aBTOP €€ CO3JaHusl.
OCHOBOINOJIO)KHUKH ~ KJIETOYHBIX KYJIbTYp M OHOMEIUIIMHCKUX KJIETOYHBIX
T€XHOJOTUH. OCHOBHBIE OTKPBITHSI 1 OCHOBOIOJIOKHUKHN T€HHOW NHKEHEPHUH.

2. CTtpoeHue HYKJIEHMHOBBIX  KuciaoT. IlpenmecrBeHHUKH — OuWOCHHTE3a

HYKJICMHOBBIX KUCIIOT. 3’- U 5’ KOHIIBI LENEH HYKJIEMHOBBIX KUCIIOT.



3. ®opwmsl ctpyktypsl JJHK.

4. Perumukamus JJHK npokapuoT u 3yKapuoT, OCOOEHHOCTH pEIUIMKAIUH,
CUHTE3 OJTHOM ¥ BTOPOM LIENU — OCHOBHBIE Pa3JINYUSL.

5. ObpazoBanue MpailMepoB, ynajeHHe MpaiiMepoB, MPHUHIIMI JIUTHPOBAHUSI.
JAHK-nonumepassl OpraHu3MoB, UX MOJMMEPa3Hasi U SK30HYKJI€a3Hasi akTUBHOCTb.
Pemenne npo06sieMbl CHHTE3a aHTUIAPAJUIENbHBIX LENEH MpU OJHOHAIIPABICHHOM
JBUKEHUU BUJIKH PEIUIMKALINN.

6. Buonornyeckoe 3HaUE€HUE FK30HYKJICA3HBIX aKTUBHOCTEN MOJIMMEPA3.

7. Tlonumepasnas uennasa peakuusa. OcHoBHble yuyacTHUKM [I1IP, sTanel nukia
[THP, ux ¢pu3nKo-XxuMHUECKHE OCOOCHHOCTH.

8. Uro Takoe npaitMepbl U Kak X KOHCTPYUPYIOT?

9. Uto MCnonp3yIOT B Ka4eCcTBE MpeAecTBeHHUKOB cuaTe3a JJHK?

10.IIpeacraBieHue 0 AJIMHHBIX U KOPOTKUX MaTpHIlaX, XapakTep HAKOILJICHHUS
npoaykroB IIIIP, kakue w™marpuupl OyayT mpeoOnagaTh B KOHIE YCHEIIHO
MPOMIEAIIEH PEAKIINN?

11.®depmentsl aisa [ILP, ux ocoOeHHOCTH, caMblii M3BECTHBIN MOIXOMSIIUI
dbepment aus [HLP.

12.IIpoexT «I'eHOM 4YenoBeKay», ero JHUIEPbl U JBE KOHKYPUPYIOLIUE TPYIIIL.
Pesynbrarel  mpoekTa:  KOJIMYECTBO  TI'EHOB, JIOJI  OEJNOK-KOAMPYIOIINX
MIOCJIEAOBATENBHOCTEN,  YHUKAJIBHBIE  ITOCIENOBATEIBHOCTH,  IOBTOPEHHBIE
NOCJIEI0BATEIBHOCTH (TIOBTOPBI), UX OCHOBHBIE THIIbI, MOOMJIbHBIE T€HETUUECKHUE
AJIIEMEHTBI, TPAHCIIO30HbI U UX TUIIBI.

13.Tpanckpunuuss ¥ JKCOpeccus TE€HOB, MPHHIMIBI  TPAHCKPUIIIUH,
IPOMOTOPHI CHJIbHBIE M cClla0ble, KOHCEHCYCHBIE IOCJIEI0BAaTeIbHOCTH MU HX
OCHOBHBIE€ MOTHBBI Y IPOKAPUOT U 3YKAPHOT.

14 EnvHALBI  TPaHCKPUILMHM, TaHAEMHO-IIOBTOPEHHBIE T€HBI, «EJIOYKU
TPaCKpUIILMN», TOHITHE SAIPBIIIKOBOIO OpPraHU3aTopa, MOHSTHE IPOLIECCHHTa

PHK, crinalicuHra v anbTe€pHATUBHOTO CILTAWCHHTA.



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

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

17. Ox30HyKII€a3bl ~ PECTPUKLIMM, UX  KIACCUPUKALMUSI U [PUHIUI
MCITIOJIb30BAHUS B TEXHOJIOTUSIX TEHHOM MHXKEHEPUH.

18.Tumbl pa3pbIBOB M KOHIIOB.

19.1lpuHIMnO MOJIEKYJSIPHOTO KOHCTPYMPOBAHUS M OCHOBHBIE KOMIIOHEHTBHI
MOJICKYJIIPHBIX KOHCTPYKITUH, HEOOXOMWUMBIC JIi HMCIOJb30BaHUS BEKTOPOB B
OMOTEXHOJIOTUH.

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

21.Tunsl BEKTOPOB: TUIa3MUIbI, KOCMU/IbI, BUPYCHBIE BEKTOPHI, HUCKYCCTBEHHbBIE
XPOMOCOMBI OaKTEpUid, IPOXIKEH, YeTOBEKa — OCOOCHHOCTH X KOHCTPYHUPOBAHUS
(KITIOUEBBIC DJIEMEHTHI) U MPUMEHEHUS (Ha3HAYEHUE PA3HBIX BEKTOPOB).

22.I'eHHas Teparus, ee onpe/ejeHIue 1 Ha3HAUCHHE.

23. Tunsl TOCTaBKA T€HETUICCKUX KOHCTPYKIIMM, TUITBI KJICTOK-MHUIIICHEH, TUITBI
TeHETHYECKUX MOTUDUKAIIH.

24Yto Takoe pEeNaKTHpOBaHHE TEHOMAa M  OCHOBHBIE TEXHOJOTUU
penaktupoBanus (TAAV, CRISPR, TALENS).

25.MexaHn3M UMMYHHOM 3aiuThl 6aktepuit, ctpykrypa CRISPR, tracrRNA,

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

27. KonctpyupoBanue gRNA 1 ee mpruMeHeHre B pelakKTUPOBAHUN T€HOMA.

28.1lpuanun  TapreTupoBaHus (HABEACHHS) JBYIETIOYEYHOTO pa3pbiBa U
UCIIPABJICHUS MYTalldd C IOMOIIBIO perapanuyd ¢ HalpaBJICHHBIM T'OMOJIOTOM
(Homology Directed Repair (HDR).

29.KynbTUBHPOBAHUE KIJIETOK M KJICTOYHBIC TEXHOJIOTHH.

30.I'maBHBI BOTIPOC B JKM3HHU KJIETKH, J1Ba BO3MOXHBIX MYTH W KJICTOYHBINA

UK.



31.CtBONIOBBIE KJIETKHM, WX KiIacCUPUKAIUSA 1O TOTEHIUATy pPa3BUTHUSA,
NpUMEpPbl  TOTUMOTEHTHBIX,  IUIIOPUNOTEHTHBIX,  MYJIbTUIIOTEHTHBIX U
YHUIIOTEHTHBIX CTBOJIOBBIX KJIETOK.

32.IlonsiTHe  pereHepaTUBHOW  MEOWIIMHBI W 00JIACTHU  TIPUMEHEHUS
OMOMEIMIIMHCKUX  KJIETOYHBIX TEXHOJOrud. Hwuima CTBOJIOBBIX  KJIETOK.
BHEKIJIETOUHBIN MATPUKC, €TO POJIb.

33.IlpuHIMTIBI  KOHCTPYMPOBAHKUS ¥ HCIOJIL30BaHHUS OMOMCKYCCTBEHHOTO
BHEKJIETOYHOTO MAaTPHKCAa W €ro NPUMEHEHHWE B PETCHEPATHUBHON MEIUIMHE.
[TewaTh MaTpHKCa 1 TKaHeBas revath (tissue printing).

34. TexHONOTHS PETeHEPATHBHOW MEAMWIIMHBI NI JIeUCHUS OXoroB. Maes u
MPUHLUIBI PA3BUTHUSA IEPCOHATN3UPOBAHHON METULIUHBI.

35.PenmponykTBHOE W TepameBTHYECKOe  KJIOHHWpoBaHue.  [IpuHImm
KJIOHUPOBAHHMS MJIEKOIIUTAOIIUX, UICTOpUS OBeUKHu Jloyu.

36.OMOproHaNbHBIE CTBOJIOBBIC KJIETKU. HAYIIMPOBAHHBIE CTBOJIOBBIE KIIETKH,
terpana C. SImanaxu.

37.BcrniomoratenbHble penpoaykTuBHbie TexHosoruu (Assisted Reproductive
Technologies (ART). IIpo6yieMa 1 MpUYHHBI OECILIO U

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

Koppekuusi naToreHHbIX FeHeTUYECKUX MYTALMil Y SMOPHOHOB YeJIOBEKa.

Kpurepuu BoICTaB/IeHHS OLCHKHU CTYACHTY HA JK3aMeHe 10 JUCHHUILIUHE
«MeanuuHcKasi 0MOTEXHOJIOTUsD)

Bbanawbl Ouenka
(pelTHHTOB IK3aMeHa
O OIIEHKH)

TpeboBanust K cGOPMUPOBAHHBIM KOMIIETEHLUAM




100-86

«OMIAUYHO)

OneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIIU OH
rJ1yOOKO M MPOYHO YCBOMJI MPOTPAMMHBINA MaTepHa,

M CYEPIBIBAIOILE, IIOCIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €0 U3J1araeT, YMEET TECHO YBA3BIBATH TEOPUIO C
IPAaKTUKOM, CBOOOIHO CHPABIISETCSA C 3a/la4aMu, BOIIPOCAMHU
U JPYTMMH BUJAMU IPUMEHEHU 3HAaHUH, [IPUYEM He
3aTPYJHAETCS C OTBETOM IIPU BUIOM3MEHEHUH 3aJaHUH,
UCTIOJIB3YeT B OTBETE MaTepHajl MOHOTpapUIeCKOi
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEILICHHE.

85-76

«xopouwto»

Onenka «XOPpOIIO>» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPIO
3HACT MaTcpuall, rpaMOTHO U IO CYHICCTBY U3JIaract €ro, He
J0ITyCKas CymECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIbHO NPUMCHACT TCOPCTHUICCKUC ITOJIOKCHHUA ITPU
PEIICHUHN MPAKTUYCCKUX BOIIPOCOB 1 3ajJia4d, BJIaJCCT
HCO6XOI{I/IMI)IMI/I HaBbIKaMHU U IIPUCMAMH UX BBITTOJIHCHHA.

75-61

«y0081emeop
UMenbHoO»

OHCHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY,
€CJIM OH UMEET 3HAHUSI TOJIbKO OCHOBHOTO MaTepHaia, HO He
YCBOWJI €T0 JIeTaNIeH, I0MyCKaeT HETOYHOCTH, HEJIOCTaTOYHO
HpaBWIbHBIC HOPMYIUPOBKH, HAPYLICHUS JIOTHUECKOM
MIOCJICIOBATEILHOCTH B U3JI0KEHHHU MPOTPAMMHOI0
MaTtepHaia, UCTIbITHIBACT 3aTPYIHEHHS P BHIIIOJHCHUH
NPaKTUYECKUX padoT.

60-50

«Hey00s1ems
opumenvHo»

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




