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AHHOTANIUA

JucuunnuHa “MoNEeKyJIIpHO-TCHETUYECKUE TEXHOJOTMM B MEAUIIUHE”
npeaHa3HayeHa Il CTYACHTOB, 00ydYarolmuxcs 1mo o0pa3oBaTeIbHOU Mporpamme
31.05.01 «Jleuebnoe memnox». JucruiuimHa peanusyercs Ha 5 kypce, A cemectpe,
BXOJIUT B BapUATUBHYIO YaCTh AUCIUIUIMHOW MO BbIOOpY. OOmIas TpyI0e€MKOCTh
OCBOCHHUS IHCLUMILIMHBI COCTaBIseT 3 3adeTHBIX eguHMIl, 108 dacoB. YueOHBIM
IJIAHOM MIPEeayCMOTpeHbl 18 vacoB Jiekiui, npaktuueckue 3ansatusa (36 vaca), u
caMmocTosiTeNbHas padota ctyaeHTa (18 gac).

[Ipu pa3paboTke paboyeil mporpaMMbl y4eOHON NTUCHUILTMHBI UCTIOIb30BaH
@denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENbHBIA  CTaHJIAPT  BBHICIIETO
oOpazoBanust mno crnenuanbHoctd 31.05.01 «JleuebHoe neno» (ypOBEHb
MOJTOTOBKH CIICITUATIUTET).

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

OIIK-1 - roTOBHOCTH pemiaTh CTAHAAPTHBIE 3a7ayd MPOPeCcCUOHATBHON
JEATEIPHOCTH C MCIOJIb30BaHUEM HWH(MOPMAIMOHHBIX, OHOIMOTpadUIecKux
pEeCypCoB, MEIMKO-OMOIOTUYECKOM TEPMUHOJIOTHH, uH(DOpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  y4€TOM  OCHOBHBIX  TpeOOBaHUM
nH(OPMAITMOHHON OE30TTaCHOCTH;

OIIK-7 - TrOTOBHOCTh K WCIOJb30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHUX,
MaTeMaTUYECKUX MW HHBIX €CTECTBEHHOHAYUYHBIX TMOHATHH U METOAOB IMpHU
perieHny npohecCuOHATBHBIX 3a/1a4.

Heabro qucuuminHb “ MOJIEKyJISIpHO-TEHETUUECKUE TEXHOJIOTUHN B MEIUIIUHE
ABJIIETCS] OOYYECHHE CTYJEHTOB 0a30BBIM METOAaM PabOThl C TEHHO-UHKEHEPHBIMU
KOHCTPYKIIUSIMA ¥ (OpMUPOBaHHE  KOMIUIEKCHOTO  TPEJACTaBICHUS 00
WCIIOJB30BaHUM  METOJIOB  MOJICKYJISIpHOM  OHOJOTMM B OMOMEIUIIMHCKHUX
UCCIIEIOBAHUSIX.

3agaum:

e 3yuuth TEOpPETHYECKHE OCHOBBI METOJOB MOJEKYJISPHONH OHUOJOTUM U

T€HHOU UHXECHEPHUU



e Oznakomuthcs ¢ metonamu [1IP 1 MoneKyIsIpHOro KIIOHUPOBaHUS

e (3HAKOMHTHCS C MCTOJaMHU aHaJIN3a HYKJIICOTUAHBIX HOCHCI{OB&TGHBHOCTeﬁ

e l3yunth 0a30BbIe METOABI PabOTHl C KYyJbTYpaMH PAKOBBIX KIETOK

YeJnoBeKa
e lI3yuuth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

HCﬁCTBHH IMPOTHUBOOITYXOJICBBIX

B pesynbrare u3yueHUs JAHHOW UCUUIUIUHBI y OOydarommxcs (HopMUPYIOTCS

cienyroume npodeccuoHanbHble KOMIETEHIIMH (3JIEMEHTHI KOMIIETEHITHH).

Konx n popmyimpoBka
KOMIICTCHIIUH

9Tanbl q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIMHA

OCHOBBI IPEAMETHOIO ITOMCKA B
MH(POPMAIMOHHBIX, OMOIOTpaduIecKuX

OIIK-7 3HAET
TOTOBHOCTBIO K HMCITIOJIB30BAHHUIO pecypeax, MeﬂHKO_6HOHOFquCKY}O
OCHOBHBIX (I)I/I?;I/IKO'XI/IMI/I‘-ICCKI/IX, TepMHHOHOFH}O'
MaTeMaTHYECKHUX U UHBIX Haxonuts nureparypy, ONMCHIBAIOILYIO
CCTCCTBEHHOHAYYHBIX MOHSTUI U yMmeer OTKPBIThIE BOMPOCHI B 00JaCTH COBPEMEHHOM
MCTO10B TIpH PEIICHUI OMOTEXHOJIOTUU U 3PABOOXPAHEHMS.
HPO(ECCHORABHBIX 314 - MetonaMu oucka HaydHOW HHPOpPMALIUU B
0aszax mauaeix NCBI.
[Tpunun paboTs! amMIuMdukaTopa ass
nposenenus 1P, o6opynoBanus st
3Haer a5eKTpoopesa OENKOB U HYKJIEHHOBBIX KHCIIOT,
MHKY0aTOpOB U OMOPEAKTOPOB Il pabOThI €
KJIETKaMH IPOKapUOT U 3yKapuoT.
[1K-21 PaGotatk ¢ KyapTypaMu IpOKapUOTUYECKUX U
CIOCOOHOCTBIO K Y4aCTHIO B Veer 9YKapHUOTHUECKUX KIIETOK, MOIy4aTh
MIPOBEICHUN HAYYHBIX CTaOMIIbHBIE KJICTOYHBIC JINHUHY,
UCCIeI0BaHUM HKCIPECCUPYIOLTYI0 PEKOMOMHAHTHBIE OCNKH.
Meronamu noauMepa3HOHU LEMHON PEaKLUH,
AIeKTpoPope3oM OEITKOB U HYKICHHOBBIX
Brnaneer | Kuciot, METogaMu OYMCTKU U BBIJCICHUS
OEJIKOB U HYKJIEMHOBBIX KUCIIOT, METO/IaMHU
MOJIEKYJISIPHOTO KIIOHUPOBAHMUSL.
OcobenHocTu paboThl M BOZMOKHOCTH
[K-2 3HaeT 000pyTOBaHUS JIJISl TPOBEICHUS
CIOCOOHOCTBIO U TOTOBHOCTBIO K OMOTEXHONOTHYECKHX PAGOT.
MIPOBEICHUIO TPOPHUIAKTHIECKUX [TprMeHATh HOBBIE METOJIBI U METOJIUKH,
MEAUIIMHCKUX OCMOTPOB, Veer HaIpaBJIEHHbIE HA OXPaHy 370POBbs IPakJaH B
JTUCTIIaHCEPU3aLuU U 001acTH COBpEMEHHON OMOTEXHOIOTUU U
OCYILIECTBIICHUIO AUCIIAHCEPHOTO 3/paBOOXpPaHEHMUSI.
HAOTIOICHNS HaBblkaMy BHEAPEHUH HOBBIX METOJIOB U
Brnaneer | Meronuk, HampaBJIEHHBIX HA OXpaHy 370POBbs

rpakKJaaH B 00J1aCTH COBPEMEHHOM
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OMOTEXHOJIOTHH U 3PaBOOXPAHEHHUS.

Jist hopMHpOBaHUS BBIIIEYKAa3aHHBIX KOMIIETCHIIMM B paMKaxX JUCHUTIIINHBI
«MOJIEKYJIIpHO-TEHETUYECKUE  TEXHOJOTMM B  MEAULMHE»  MNPUMEHSAIOTCA
CJIEYIOIIME METO/IbI aKTUBHOTO/ MHTEPAKTUBHOTO O0OYUCHUS:

JIeKIIMOHHBIE 3aHATHSL:

1. JIekuusi-Bu3yanu3amus
2. Jlexuus-Oecena
[IpakTHueckue 3aHATHS:

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

I. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

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

LentpanpHas morma modekyisipHoit Ouonoruu. [lomstue rena. CTtpykrypa
T€HOMOB MPOKapuOT U JyKapuoT. OmEepoHHas CTPYKTypa T'€HOB INPOKApPHOT M
IpEPBIBUCTAsA CTPYKTypa reHoB sykapuoT. Marpuunas PHK. [lonstue nucrpona.
Dkcnpeccus reHoB. [ToHsTue ammmudukanuu B )KUBbIX OpraHu3Max. Pernmmkanus
JAHK y npokapuot n sykapuot. AMrumnkoH. [Ipaiimeps u JJTHK nomumepaser. Taq
noyimMepaza W ee pekoMmOuHaHTHbIE (opMmbl. Mexanusm I[IIP. Tumer ITLIP.
[lepBruyHas MmoOCIEIOBATEIBLHOCTh OMOMOIUMEPOB. DIEKTPOPOpPe3 HYKIECMHOBBIX
KHCJIOT. D1yopeceHTHO MEUECHBIE ne30KcuHyKIeoTuaTprudocdarsr.
CexBennpoBanue 1o CoHrepy. MexaHuU3Mbl TPAaHCKPUIILIMHU Y MPOKAPUOT H
syKapuoT. MexaHu3Mbl OOpaTHOW TpaHCKPUIIMU Yy BHUpycoB. Mcmosb3oBaHue
KauecTBeHHOM u konmyecTtBeHHoW [II[P ¢ oOpaTHO TpaHckpumuei B
MOJIEKYJISIPHON OMOTEXHOJIOTHH.

MexaHu3Mbl TpPaHCISIIMM B KJIETKaX JyKApPUOT M MPOKAPHUOT. beCcKIeTOYHbIE

CUCTCMBbI TPAHCILIIWHU K X HUCIIOJIB30BAaHUC B MOHGKYHHpHOﬁ OMOTEXHOJIOTHH.
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Tema 2. IIpuHUMIBLI MOJIEKYJISIPHOTO KOHCTPYMPOBAHUS U KJIOHMPOBAHUSA
C IPpMMEHEeHNEeM MUKPOOPIraHM3MOB U BEKTOPHBIX cucTeM (4 yac.)

[Tonsatue MopenpHOTO 00BEKTa. MoaenbHas cucrema. Bupycel: Bupyc
tabauHo¥ Mo3anku, baktepuodar T4, dar nssmona. Dybakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsl: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrenus: Arabidopsis thaliana. Kierounsie
KyJnbTypbl miekonutatonmx. llonarue pexkomOunarmu. PekomOunantnas JIHK.
OHNoHyKJIea3bl pecTpukuuu. CaillTel pecTpukiuu. JIMNKWE W Tynble KOHIBIL.
PectpuktHeii  anamu3z wmonexkyn JIHK. ITonstue BekTopa. IIpoMoTOpEI.
[lomunuakep. MyJIBTUKONMWHOCTD W YHUKOINHMMHOCTH CTapTOB PEIUIMKALUH.
Tunel npomoropoB. MHaykTops! 3kcnpeccun. MHCyasTopbl. I[loHATHE cenexuuu.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MAPKEPOB. AHTHOUOTHKU U
CeJIeKTUBHbIE cpelpl. beno-ronybas cenexuus. KoMIIETEeHTHBIE ~ KIJIETKH.
Tpanchopmanusa. TemioBoil MIOK M 3JeKTporopanus. BpiceB Ha MUTATENbHYIO
cpexy. OTO0p M aHanu3 TpaHCPOPMHUPOBAHHBIX KJIOHOB ¢ momotisio [P u
pecTtpukuuu. BekTopbl Ui KIIOHMpOBaHMS B Apoxokax. Cpenbl Ui pocTta
npoxokedl.  Crneumduka  cemekuMM W pocTa  JAPOAIKEBOM  KYJIbTYpBL
Tpanchopmanus JpoxIKEBBIX KIETOK.

Tema 3. Co3naHue M HMCHOJIB30BAHHE TE€HETHYECKMX KOHCTPYKUMM 1JIsi
TPaHCreHe3a B KJETKaxX MJIeKONUTAwIuX. TpaHcreHHble KUBOTHBIE.
IlepcnekTuBBI reHHO# Tepanuu (4 yac.)

IloueMy Henb3s  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
MOJIHOpa3MepHBIX TeHOB Jykapuor. Donaunr OenkoB. [locTTpaHCIALMOHHBIE
Moaudukammuu OenkoB. ['omosormunas pexomOuHarus. JluHus KypuHbIX B-
muMmdortoB DT40 u e€é npeumymectBa. Ucnonb3oBanue texHojorun CRISPR
Cas9. IloHaTne MCKYyCCTBEHHOM XpOMOCOMBI. VMCKYyCCTBEHHBIE XPOMOCOMBI KakK
Bektopel. BAC, YAC, MAC, PAC, HAC. VYcTpoilcTBO HCKYCCTBEHHOU
xpoMocoMbl uenoBeka. Orimune MXY OT ApyrHuxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexomOunamusa. HPRT omocpemoBanHass cenekmus. DKCIPECCHs

MOJIHOPa3MEpPHBIX T€HOB B MCKYCCTBEHHBIX XpOMOCOMax desoBeka. JlocraBka
)



T€HOB B KJIETKM Y€JIOBEKAa. DJIMMUHUPOBAHUE MCKYCCTBEHHOM XpoMocoMbl. T€t-R
pempeccop Uil KOHTPOJSA OKCIpeccuu. lIpuMeHeHne HHCYIATOpPOB — JUIA
CTaOWIM3alMM  JKCIpPECCHMHM.  TpaHCr€HHblE  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOYHBIX. TEXHOJOTUH CO3AaHUS TPAHCTEHHBIX
MJIEKONUTAKOMMX. VICIOIb30BaHNE PETPOBUPYCHBIX BEKTOPOB JUISL CO3JAHMS
TPAHCTEHHBIX JKMBOTHBIX. Meton Mukpounbekiui JIHK.IImopunoreHTHbIC
AMOpHUOHAJIbHBIE CTBOJIOBbIE KJETKH. llomydyeHne uW celekius TpacreHa.
MukpovnHbekus B 01acTonUCTy MiekonurTaromero. CKpeluBaHUe TPAHCTEHOB.
[lomyyeHne JIMHMH  TPAHCTEHHBIX  JKUBOTHBIX.VICHOJIB30BaHHE  JNUTENHMEB
MOJIOYHBIX JKE€JNE3 B KAyeCTBE MCTOYHMKA T'E€HETHYECKOTO MAaTepuayia Juis
KJIIOHUPOBAaHMs. BpIpaliyBaHue »>OUTEINEB MOJIOYHBIX JKEJIEe3 B KYyJbTYpE.
Nuayxkuust GO dasel. Y ganenue sapa u3 sitnexinetkd. CiausiHre TOHOPHOTO siipa !
peLUnueHTHoN siuekaeTku. KynbTuBHUpoBaHME MEPBBIX JEJIEHUN JPOOJICHHUS.
MMrmaHTanus B OpraHus3M CypporaTHOM MaTepu.

Tema 4. Paspadorka U CO3JaHHE TEHETHYECKMX KOHCTPYKUHUI
onodapmManeBTHYECKOT0 HA3HAYEeHUs (2 yac.)

Okcmpeccuonnbie mrammbl E. coli. Dkcrpeccnonnbie BeKTOpB. WHIYKTOPHI
skcnpeccun, UIITI. O6parnas tpanckpumnuusg. Knonupoannas [IHK.Cucrtema
nosyuyeHus: uutepgpepona. [lomyueHue yenoBeyeCcKUX TOPMOHOB C MPUMEHEHUEM
METOZIOB TeHHOW wuHXeHepuu. [Ipom3BOACTBO aHTUTEN ¢ momomipio E. coli.
Crioco0bl MpOM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE POU3BOACTBO OEJIKOB IS
(bapManeBTUYECKOTO  MPUMEHEHHUS. Opranuzanuss ~ OMOTEXHOJOTMYECKUX
MPOU3BOJACTB C MCIHOJIb30BAaHUEM PEKOMOMHAHTHBIX MHUKpoopraHu3moB.Tect
CUCTEMBI Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM uesioBeka. [louck BemectB —
KAaH/IUJIATOB, BBI3BIBAIOIIUX XPOMOCOMHYIO HECTaOWUJIBHOCTb. TECT-CUCTEMBI C
UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Tema 5. AHaM3 reHeTu4eck 00yCJI0BJICHHBIX MATOJIOIHi, MOHOTCHHBIX U
MyJabTH(GAKTOPHBIX 3a0o0JieBaHMi (24ac.)

Onnonykieotuansie  3amennl  (Single  Nucleotide Polymorphism, SNP).

Mytanuu: aenenuu, MHCEPLUHH, TPAHCBEPCCHUH, TPaH3ULIMU. [[puMeHenre MeTo10B
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CEKBEHUPOBAHUS JUISE HCCIICIOBAHU N MyTareHesa. CpaBHeHue
nocnenosarenprocTeld JTHK Clustal. ba3er qaHHBIX 0THOHYKIICOTHIHBIX 3aMEH.
[TonGop mpaiimepoB misi nuarHoctuueckou [MHP. Crynenuartas IILP (anrm.
touchdown PCR), ITLP mmuaablx (parmentoB (anri. Long-range PCR), TILIP B
peanbom Bpemenu (ITL[P-PB, aunri. Real-Time PCR, RT-PCR). Meroa
konmuyectBeHHOU [IIIP u ero nmpumeHeHwe B AuarHOCTUKE. PIyopeCliEHTHBIC
METKH JJ1s1 TeHoTUrupoBanus ¢ momotbio [TIP. 'mbpunnzamus JTHK. 3oumasr mms
ruopuanzanun JJHK. Ananus cateummtHbIX nocienaoatensHocTet JIHK.

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

bazoBble PUHIMITBI TOJTHOT€HOMHOTO CEKBEHUPOBaHUS. OMyibccuonHast [TLP.
Coznanue OubmuoTek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
UJEeHTU(PUKAITUN MYJIbTH()AKTOPHBIX 3a00J1eBaHMH. [Tonyuenue
MOCJICIOBATEILHOCTEN TPAHCKPUIITOMOB. AHHOTHPOBAHUE MOCJIEA0BATEIBHOCTEH
B 0a3zax JaHHbIX. TEXHOJOTMHM TOJHOTEHOMHOIO CKPUHUHTA Aaccolualuid ¢
narojorueii. buonHpopmaTrka: BOZHHMKHOBEHHE, 1I€NH, 3aJa4d, METOAbl. basbl
JIAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTyp. ba3sl JaHHBIX OEJIKOBBIX
MOCJIEAOBATENBHOCTEW. ba3bl JTaHHBIX MMOCJIEA0BATEIBHOCTEN HYKJICHHOBBIX
KUCIIOT. banku naHHpIx MeTabonudeckux myTed. basel, comepskaiiue pe3ybTaThl
I00AMbHBIX  JKCIEPUMEHTOB MO  a”Hanu3dy  Jkcnpeccuu.  OCHOBHbIC
oubmmorpaduueckue 6a3pl gaHHbiX. NCBI, ENTREZ u BLAST — na3nauenue,
MHCTPYMEHTHI, 3a7auyu BeIpaBHMBAHME JBYX MOCJIEAOBATEIBHOCTEN, TOUYCUHBIC
Matpuilel. O3HakomieHue ¢ 6azamu gaHHBIX NCBI. TTonstue dopmaros: FASTA
u GenBank. BeipaBHrBaHNE HYKJICOTHIHBIX MOCICIOBATEIBHOCTEH. ba3bl TaHHBIX

SNPs acconenpoBaHHBIX C TATOJOTUSIMH.

|. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTH KYPCA



3anstue 1. Opranusanus W NPUHOMIBI PadoOTBI B MOJEKYJIAPHO-
OuoJIornYecKue JadopaTopun A OMOMEINIMHCKUX HccaeqoBanmii (2 yac.)

ILinan 3anATHA:

1. JlaboparopHas nocyaa U NpUHLHIBI pAOOTHI C HEW.

2. O6opynoBaHue

3. ABroxmaBupoBaHue. CyxoxxapoBoi mkad. MeITbe J1aOOpaTOpHON HOCYBI.
OaHOpa3oBbIi 1 MHOTOPA30BBIH IUIACTHUK.

4. IlpakTueckue  HaBbIKM ~ pabOTBI C  BECAMM  aHAJIMTUYECKUMHU,

MCXaHNMYCCKUMHU U JJICKTPOHHBIMH.

3ansatue 2. IlpuroroBiieHHe pacTBOPOB /ISl BbIJACJCHHUA MW aHAJIN3A
HYKJEHMHOBBIX KHCJIOT ( 2 4ac.)

Ili1an 3aHsaTHA:

1. CrocoObl BbIpaK€HUS KOHIICHTPAILIUK PACTBOPOB.

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

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

4. TloreHmuomerpuyeckoe TUTpoBaHUEe. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. IIpuHOMOBI MAHMIYJIAUUM ¢ OMOMATEPHAIOM, BblJACJCHHE H
aHAJIU3 HYKJIEMHOBBIX KHCJIOT ( 2 yac.)

Ilinan 3ansATHA:

1. TlpuHUMOBI MaHUTYJISIUU C OOpa3laMy TKaHEH, KIeTOK U J1a0opaTOPHBIMU
YKUBOTHBIMH

2. TlpaBumna paGoThl B MOJICKYJIAPHO-OMOIOTHYECKOM JTaA00pATOPHH.

3. Knaccudukamus moMenieHui 1o CTerneHu YuCTOTHI.

4. JlamMuHaApHBIN NOTOK.

5. Pabora ¢ kynbrypamu kieTok. PadoTa ¢ 1abopaTopHBIMU )KUBOTHBIMHU.
8



3anstue 4. Metons! Boiiesnenus JJHK n PHK u3 pa3iu4HbIX HCTOYHHKOB (
2 4ac.)

Il1an 3aHaATHA:

1. I'omoreHmsanus TkaHeu. JKMIKOCTHBIE METOIBI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIHBIE areHTHI.

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

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

5. COOC&III/ITGJII/Ii JIMHCHHBIN I[MOJIMAKPpHUIIaMU I, IT'TTUKOI'CH, aICTAaT HATPHA.

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

Ili1an 3aHsaTHA:

B Teopus pa3neneHus MOJNEKYN B JJIIEKTPUUYECKOM MOJIE.

B Arapo3sblii 1 NOTUAKPUIAMUIHBIN TEIb.

B Bbydepst nns osnektpodopeza.  3arpyzounble  Oydepsl.  Mapxkepsl
MOJEKYISIpHbIX Macc. OKpacka HYKIEHMHOBBIX KHUCJIOT MJi1 HUX BU3yalu3alluu,
sruauyM 6pomu u SYBR Green.

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauerca

BBIJICOCHUS HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO AJIEKTpodopesa.

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

Ilinan 3ansATHA:

1. Onrunueckas miotHocTs pacteopoB JJHK u PHK.

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

3. YcrpoiictBo criekTpodoToMeTpa, POTOKOIOPUMETPA U CIIEKTPOMETPA.

3ansitue 7. Boinesenne JIHK u3 00pa3noB TkaHeil nanueHToB (2 vac.)
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Il1an 3aHaTHA:

1.
2.

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

Metonsl Beiaenenusa JJHK u3 pa3nuyHbIX HCTOYHUKOB.

®deHon-xJ10poopMHast FKCTPAKIIHSL.

3ansitue 8. Ananu3 kadectBa BbiaejeHHoii [IHK B arapo3snom reje u ¢

NOMOUIbIO cieKTpodoToMeTpun (2 yac.)

Il1an 3auaTHA:

1. Teopernueckue ocHOBBI aHanM3a kadectBa BoiaeraeHHoW JHK B arapo3znom

e

2.

3aBucuMocTh  d¢dekTuBHOCTH  pasneneHuss  ¢parmento JIHK

KOJIMYCCTBA arapo3sl B I'CJIC

3.

Oxkpacka JIHK B arapo3HbIx Tesix.

. bydep nnsa HaneceHust 00pas3IOB Ha Trelb

4
5. Tunel anexkTpodope3HbIbiXx OyPepon
6.
7
8

Amnanu3 kauectBa BoiieneHHoi JJHK ¢ momornisio criektpodoTomeTpun

. 3axoH byrepa—JlambepTa—bepa

. Onrtnueckad mJIOTHOCTH

3ansTue 9. /Iu3aiin ren-cnenuduuecKux npaiimepos (2 Jac.)

Il1an 3angaTHA:

1.

2.

3.

Onpenenenue npaitmepa
Pacuer TemnepaTypsl oT:kUTa npaimepa

[IpoBepka npaitmepa in Silico

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

Il1an 3aHgaTHA:

1.
2.
3.

Teopus nosmMMepa3HON UEMTHOU pEaKIIU
[Ton6op ycnoswmii I[P

Tuner [P amnaudukaTopos
10
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4. Dnextpodopes npoaykros [IIP B arapo3nom rene

5. Ananu3 pesynbraTos [P

3ansTue 11. Boigesenne ¢pparmMmeHTa U3 arapo3Horo reJsi (24ac.)

Ilnan 3ansTHA:

1. HaGopsl nns Beigenenus JHK u3 arapo3Horo wim mojJyMakpyIaMUIHOTO
reias

2. OcobenHocTH 31ekTpodopesa mpu MOArOTOBKE 00pa3IoB IS BBIJEICHUS U3
reias

3. Kmaccuueckne metozsl Beiaenenus JJHK u3 arapo3Horo remis

3ansTue 12. CekBeHnpoBaHue (pparMmeHnTa rema uarepeca (2 gac.)

Ili1an 3aHsaTHA:

1. Teopus cekBenupoBanue no CaHrepy

2. Hcrmonp3BaHre MEUCHHBIX HYKJICOTHIOB

3. Ilpobonodzomoska 05 cek8eHUPOBAHUs

4. Peaknus ¢ Big Dye (Big Dye Reaction)

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

6. AHanu3 pe3yNbTaTOB PEAKIMH CEKBEHUPOBAHUS

3ansaTne 13. AHaIM3 HYKJICOTHAHBIX IOCJEAO0BATEJbHOCTEH € MOMOLILIO
nakera nporpamm Vector NTI u 6a3 nannsix NCBI (2 gac.)

Ilinan 3ansATHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. BosmosknocTtu nporpamuaoro obecrneuenust Vector NTI

3. CpaBHeHHE MOJYYEHHBIX MTOCIEA0BAaTEIBHOCTEN ¢ 0a3aMU JaHHBIX

4. Ilouck nonumopdu3MoB B MOCIIEIOBATEIBHOCTIX HHTEPECA

3ansTue 14. Pagora ¢ KyJbTypaMu KJIETOK MJIEKONMUTAIOIIHUX (2 yac.)

Ilnan 3apaTud:
11



1. MeTtoapl KyJIbTUBUPOBAHUS KJIETOK U TKAHEH.

2. KynpTypbl nepBUYHbBIE U BTOPUYHBIE, IOCTOSIHHBIE KIIETOYHBIE JTMHUU.

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

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

5. IlpuHounel  ycTpodictBa W 0OOpyAOBaHUST ~ NOMEIIEHHA  JUId
KyJIbTUBUPOBAHUS KJIETOK, OOKChI, OakTepuuuanbie jamibl, HEPA-unpTpanus,
JaMuHapHble 1Kagbl (CKamMbH), KIAacChl JIAMUHAPHBIX IKa(oOB, TOPEJIKH,
YCTAaHOBKHA Il TMOATOTOBKM BOJbI  BBICOKOTO  KayecTBa, CyXOXapOBbIE
CTEpUIIM3AIIMOHHBIE HIKa(bl, aBTOKJIABbl, UHKYOATOPHI KIETOK, HHBEPTUPOBAHHBIE

MUKPOCKOIIBI.

3ansitue 15. MoJsekyJisipHoe KJIOHMpPoBaHUe U pekomMOoumHanTHble JTHK (2
qac.)

Ili1an 3aHsaTHA:

1. PexomOunanTuas JJHK.

2. DHAOHYKJ€a3bl PECTPUKIIHUH.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kapruposanue momnekyisl JTHK.

5. Iloaroroska ¢parmentoB JJHK ansa kinonupoBanus

6. KommnereHntnsle knetku. Tpanchopmaius.

7. OCOOEHHOCTH TETIOBOTO MIOKA M AJNIEKTPOIIOPALIH

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

1. TlonsiTre TpaHcheKIUn.

2. Tunsl TpaHcheurpyOINX PEaracHToB

3. Hcnonbp3oBaHuE JTUMIOCOM U 3JIEKTPOIIOPALIUU

4. PexomOMHAIIMS 1 BUPYCHBIE CUCTEMBI TPaHCHEKIINU
12



3anarne 17. Cejekuuss B  KYJbTYpe KJIETOK W OTOOp
TpaHc(pOPMHPOBAHHBIX KJIOHOB (2 4ac.)
Ilnan 3aHsaTHA:
CenleKTUBHBIE MapKePhl KJIETOK MIIEKOUTAIOIINX
CocraB cpen ais ceneKuuu
. IIpaBuiia KyJIbTUBUPOBAHUS U pacuyeT KOHIEHTPAIUU AHTUOMOTUKOB

1

2

3

4, OT60p KJIOHOB 110 MOPGOJIOTHYECKUM TTPUIITHAKAM

5. Unentudukanus TpanchopMUPOBAaHHBIX KIOHOB ¢ nmoMolsio [TIHP
6

O160p GFP — nmoioXuUTENbHBIX KIIOHOB

3ansitue 18. [Iporounas mutodryopumerpus (2 gac.)

Ili1an 3aHsaTHA:

1. OCHOBHBIC TIOHATHSI, YCTPOMCTBO W TPUHIUI PadOTHl TPOTOYHOTO
UTO(ITyOpUMETpA,

2. BO3MOYKHOCTH TPHMEHEHHS METOJa TMPOTOYHON ITUTOMETPHUM Ui aHaIu3a
KJIETOYHBIX MOy

3. IIpurorosnenue KJIETOYHBIX CYCIICH3UU IS IIPOTOYHOMN
UTO(IIyOpOMETPUU

4. Pabora na mnpotounom uurodayopumerpe BD ACCURI: xanubpoka
npudopa, cOOp U MEPBUYHBINA aHAU3 TAHHBIX.

5. JleTaNbHBI  aHaaM3  TOJYYEHHBIX  JaHHBIX C  HCIIOJIB30BAaHUEM
nporpammuoro  obecmeuenuss  WIinMDI  2.9:  moctpoenune  omHO- H
JIBYXIAPAMETPUUICCKUX THUCTOTpaMM, au(depeHITHaIus OJUHOYHBIX KICTOK |
KJIETOYHBIX arperatoB, CO3/IaHUE PETHOHOB, TEHTUPOBAHHE, CTATHCTUYECKAs
00paboTKa JJaHHBIX.

6. MHTepnperarus MOIy4YeHHBIX PE3YJIbTATOB: aHAJIU3 paclpeieIeHUus KIETOK

1Mo pa3MepHO-MOP(HOIOTHIECKUM TapaMeTpaM (Ha OCHOBE aHalIM3a MapaMeTpoB
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cBeTOpaccestHus) M 1Mo (asam KIETOYHOrO UHWKIa (HA OCHOBE aHanu3a

GbayopeciieHITuN HOIn 1A TIPOTTHATHS ).

I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-METOIUYECKOE oOecrieueHue CaMOCTOSITEIIbHON padoTHI
oOyuyaromuxcs no AUCUUIUIMHE « MeauIMHCKass OMOTEXHOJIOTUS» MIPEICTABICHO B
[Tpunoxenuu 1 u BKiIro4aer B ceOs:

e [UIaH-TpaUK BBINOJHEHUS CAMOCTOATENbHOM padOThl MO AHUCLUMIUIMHE, B
TOM YHCJIE€ NPUMEPHBIE HOPMBI BPEMEHM Ha BBIIIOJHEHHE 110 KaXIOMY
3aJJaHUIO;

® XapaKTEpHUCTHKA 3aJaHUN JUIsI CAMOCTOSITENBHOM padOThl CTYJEHTOB U
METOIMUYECKUE PEKOMEH/IAlUHU 110 UX BBIIIOJIHEHHUIO;

e TpeOoBaHMS K  MPEACTABICHUIO U  O(POPMIIEHHUIO  pE3ylbTaTOB
CaMOCTOATENbHON padOThI;

¢ KPUTCPHU OLICHKH BBIIIOJIHCHHA CaMOCTOSITEJIbHOM pa6OTI>I.
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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 BJIazieeT TECTUPOBaHME, Bomnpocsr -1-38
KJIOHUPOBAHMUSL. IK-21 Joxkman
[MonumepasHas nenHas orpoc
peakiust
Tewma II. ITpuaIUIBI
MOJIEKYJISIPHOTO

KOHCTPYHPOBAHUS 1
KJIOHHPOBAHMS C
MIPUMEHEHNUEM
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 accolalnui
C IATOJIOTUEH

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

porpaMmsl rpeacTapiieHsl B [Ipunoxenuu 2.
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CIIMCOK YUYEBHOM JIMTEPATYPbHI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
1. MonekynspHbIe OCHOBEI ~ COBPEMEHHOW  OWOJIOTUH [ DJIEKTPOHHBIN
pecypc]: Yue6. nmocobue / dpmmuiy .M., Cabnuna O.B. - HoBocubupck : PUIL]
HI'V, 2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

2. dapmarieBTHUECKAs OMOTEXHOJIOTHS [ DNEKTpOHHBIN pecypc] / OpexoB
C.H. - M. : I'DOTAP-Menua, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

3. dapmaleBTHUECKas OMOTEXHOIOTHS. PykoBOJACTBO K IIpaKTMYECKHUM

3aHATUIM. [DaexkTpoHHBIN pecypc] : yuebHoe nmocobdue / Opexos C.H. : moa pen.
B.A. brikoBa, A.B. Karmmackoro. - M. : I'DOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

JlonoJHUTeIbHAS JIUTEPATypa
1. Knunuyeckas reHeTuka. ' eHOMUKa U TPOTEOMHKA HACIIEICTBEHHOMN
MATOJIOTUH [ DIIEKTPOHHBIN pecypce] : yuebHoe mocooue / Myrtosun I'.P. - 3-e uzn.,
nepepad. u jom. - M. : ID0TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«HTepHET»

1. HncTtpymeHT TUTST IPOBEPKHU npaiiMepoB in silico

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

2. baza JaHHBIX JJIA ITIOHUCKa OJIHOHYKIJICOTUAHBIX 3aMCH

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

3. Hactpyment nmns mnepeBoja mnocneaoBarensHoctd JIHK B pesepc-

KOMIUIEMEHTapPHYIO
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file:///D:/Файлы/Documents/Вспомогательная%20папка%20Аккркдитация%20Лечебное%20дело/РПУДы%20для%20заполнения%20формы%20Литература/ЛД%208%20г/Фармацевтическая биотехнология.%20Руководство%20к%20практическим%20занятиям.%20%5bЭлектронный%20ресурс%5d%20:%20учебное%20пособие%20/%20Орехов%20С.Н.%20;%20под%20ред.%20В.А.%20Быкова,%20А.В.%20Катлинского.%20-%20М.%20:%20ГЭОТАР-Медиа,%202012.%20-%20http:/www.studentlibrary.ru/book/ISBN9785970413036.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/

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

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

u3yueHus ononHgpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Hanmonansroro Lleatpa

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

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

Search Tool, onnaiin-niporpaMma Jijist BRIpaBHUBAHUS ITOCIICA0BACIIBHOCTEH
OMOJIOTMYECKUX MAKPOMOJIEKYJI

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

organizer; nporpamMmma-ouOIUTEKAPb.

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

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

IUTUPOBaHUST 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 HHOOPMAITMOHHBIN CAUT U GOPYM

0 MOJIEKYJISIPHOU OMOJIOTUH

NEPEYEHb UHO®OPMAIIMOHHBIX TEXHOJIOTUHI U
INPOI'PAMMHOI'O OBECIIEYHEHUA

Mecro pacnosoxenus | [lepeyeHb nporpaMMHoOro odecneyeHust
KOMIIBIOTEPHON TEeXHHUKH, HA
KOTOPOM YCTaHOBJICHO

NporpaMMHoe  olecnedeHue,
KOJIMYECTBO paloyux MeCT

Kommprorepnsiii kimacc [lkomer | Windows Seven Enterprice SP3x640mneparnmonHas cucrema
ouomemuuumubl ayn. M723, 15 | Microsoft Office Professional Plus 2010

pabounx MecT O(UCHBIN TaKeT, BKIIYAIOIINUNA TPOrpaMMHOE 0OecrieueHre
JUTSL pPaOOTHI C Pa3TMYHBIMU THITAMHU JIOKYMEHTOB (TEKCTaMH,
AIIEKTPOHHBIMU TaOIUIIaMU, 6a3aMu TaHHBIX U Jp.);

7Zip 9.20 - cB0oOOIHBII (HhailIOBBI apXUBATOP C BHICOKON
CTETIEHBIO CHKATHSl TaHHBIX;

ABBYY FineReader 11 - nporpamma st ONTHYECKOTO
pacrio3HaBaHUs CUMBOJIOB;

Adobe Acrobat X1 Pro 11.0.00 — naker mporpamm s
CO3JIaHUS U MPOCMOTPA JIEKTPOHHBIX MYOJUKaIUil B
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dbopmare PDF;
WinDjView 2.0.2 - nporpamma Jutst paclio3HaBaHUs U

npocMoTpa ¢GaiaoB ¢ OqHOMMEHHBIM Gopmarom DIV u
DjVu.

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

science/cloning/vector-nti-software.html

2. Ilpu ocymiecTBieHnr 00pa30BaTENBHOIO IMpoIlecca CTYIAEHThI HUCIONb3YIOT
nporpammuoe obecnieuenue: Microsoft Office (Excel, PowerPoint, Word u np.),
ANEKTPOHHBIE pecypcehl caiita [IBOY, Britouas ObC IBOY.

3. bubmuorpaduyeckas 0a3a [JaHHBIX W WHIACKC IUTHPOBAHUS SCOPUS,
oubimorpaduueckas 0aza maHHbIXx W uHAekc nutupoanus Web of Science,
MOMCKOBas CUCTeMa, TeHHBbIM OaHK W makeT onyaiH-niporpamMm NCBI, nayunas
anekTpoHHas Oubnuoreka eLIBRARY, »snekTpoHHO-OMOMMOTEUHAss cuctema
“Znanium”, snekTpoHHas OuOmuoreuHas cucrema [PRbooks, mHbopmanmoHHas
cuctema "EJJMHOE OKHO" noctyma k oOpa3oBaTelbHBIM pecypcaMm JTOCTYI K
AJIEKTPOHHOMY 3aka3y KHUT B oubimoreke J[IBOY.

4. TIporpammuoe obecrieuenue Vector NTI nns aHanuza minasmMua U JIpyrux
TEeHETUYECKUX BEKTOPOB.

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

Search Tool, IPOrpaMMHOE oOecrieucHHe TUTST BBIPAaBHUBAHUS
MOCIIEI0BACTIFHOCTEH OMOIOTHUECKUX MaKPOMOJICKYT

6. MEGA — mnporpamMmHbIii MakeT i (PUIOTEHETUYECKOTO aHajiu3a u
BBIPAaBHUBAHUS MTOCIIEIOBATEILOCTEH OMOMOIIEKYIT

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

aHaJlin3a KOPOTKHUX HYKJICOTHAHBIX HOCJICI[OB&TGHBHOCTeﬁ " npaﬁMepOB

VI. METOJIMYECKUE YKA3AHUS IO OCBOEHMIO
T CTUTLIAHBI
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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

Kypc cTpykTypupoBaH 1O XpOHOJOTHYECKOMY, TEMaTHYECKOMY H
CPaBHUTEIHHO-TUMOJIOTUYECKOMY MPUHIUIIAM, YTO TO3BOJISET, C OJJHOW CTOPOHBI,
CUCTEMATU3UPOBaTh YYEOHBIH MaTepuan, ¢ JAPYyrod — MOAYEPKUBAECT CBSA3h C
JIPYTUMH JUCIHHUIUIMHAMYU TYMaHUTAPHOTO U CHEIHAIBHOTO IHKIIA.

B npomecce wu3yueHuss MarepuaioB Y4yeOHOro Kypca HpejiararoTcs
cienytouue Gopmbl padboOT: YTEHUE JEKIUN, TPAKTUYECKUE 3aHATHUSI, KOHTPOJIbHBIE
padoTHL.

Jlexyuonnvie 3amamusi OPUEHTHUPOBAHBI HA OCBEIICHHWE BBOJHBIX TEM B
KaXKIBIA pasfien Kypca U MPU3BaHbI OPUEHTUPOBATH CTYACHTOB B MPEIaracMoM
MaTepuase, 3aJI0)KUTh HAyYHBIE U METOJIOJIOTUYECKHUE OCHOBBI ISl NajbHeHIIei
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ilpaxmuueckue 3auamus aKICHTUPOBAHBI HA HanOoJiee MPUHIMIUAAIBHBIX U
mpoOJIeMHBIX BoIpocax (Quiocohuu U TMPU3BAHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MUPOBO33PEHUYECKON MO3UIIUH 1O JAHHBIM TEMaM.

B pabote co cTyaeHTaMu UCTIONb3YIOTCA pa3HOOOpa3HbIe CpesicTBa, (POPMBI U
MeTO/Ibl 00y4ueHUs (MH(POPMALIMOHHO-PAa3BUBAIOLIUE, TPOOIEMHO-TIONCKOBBIE).

Oco060 3HaunMoM 11t TpoheCCUOHAIBHONW MOATOTOBKHM CTYACHTOB SIBISIETCS
camocmosmenvHas paboma 1o Kypcy. B xone 3Toit paboThl CTyI€HThl OTOUPAIOT
HEOOXOQUMBIH MaTepuajq MO H3y4aeMOMYy BONPOCY U aHAIM3UPYIOT €ro.
CamocTosiTenbHass paboTa ¢ JUTEpaTypod BKIIIOYAET B ce0sl Takhe MPHUEMBI Kak
COCTaBJICHHE IIJlaHa, TE3UCOB, KOHCIIEKTOB, AHHOTHPOBAHUE HCTOYHUKOB,
Hanucanne pedeparo. B pamMkax yueOHOTO Kypca Moapa3yMeBaeTcsl COCTaBICHUE
TEMaTHYECKHUX JOKIAJ0B, KOTOPHIE MPOBEPSETCS MperoaaBaTeneM, 00CyX aaeTcs
CO CTYJIEHTaMH M YUYUTHIBACTCSI IPU UTOIOBOM KOHTPOJIE 3HAHUM 110 KypCy.

CTyneHTOB HEOOXOAMMO IO3HAKOMHUTh C OCHOBHBIMH HMCTOYHHKAMH, 0€3
KOTOPBIX HEBO3MOXHO MOJHOLIEHHOE NMOHUMaHHue mpobiieMaTtuku Kypea. [lostomy
9TH WCTOYHMKH PEKOMEHJOBAaHBI CTYJIEHTaM JUIA JIOMAITHErO W3yYeHUs |
BKJIFOUEHBI B TPOTPAMMY.

OcBoeHune Kypca  JIOJDKHO  CIOCOOCTBOBAaThH  PAa3BUTHUIO  HABBIKOB

00OCHOBaHHBIX M CaMOCTOSITENIbHBIX OLEHOK (hakToB M KoHUenuui. [loaTomy BO
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Bcex (popmax KOHTPOJIS 3HaHUU, OCOOEHHO MPH Clavye 3aueTa, BHUMAHUE JOKHO
ObITh OOpamieHo Ha TmoHMMaHue Quiocodckol mnpoOIEeMATHKU, HA YMEHUE

KPUTHUYCCKH HUCIIOJIB30BATh €C PC3YJIbTAThI U BBIBOJHLI.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

JUis npoBeAeHUsS MPAKTUYECKUX pabdoT, a Takxke I OpraHu3aluu
CaMOCTOATENbHON paboOThl CTyIEHTaM JOCTYIHO Cleayroniee JadopaTopHOe
o0opyoBaHME W  CHEUUAIU3UPOBAHHBIE  KAOMHETHI,  COOTBETCTBYIOIIME
JEHCTBYIOIUM CaHUTAPHBIM U IPOTUBOMNOKAPHBIM HOPMaM, a TaKkKe TPEOOBAHUAM
TEXHUKHA O€30MaCHOCTH NPH MPOBEACHUU yUYE€OHBIX U HAyYHO-IIPOU3BOJCTBEHHBIX

pabor:

HaumenoBanue IlepeyeHb 0OCHOBHOTO 000PY10BAHMS
000py/10BAHHBIX
noMeleHu u
NoMelIeHH i 1o
CaMOCTOSTEIbHOM
padoThI

KomMmnbroTepHslii Ki1acce OkpaH ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
ko1 GMOMETUITHBI [Ipoexktrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabounx EW330U Mitsubishi; [Togcucrema ciennanu3nupoBaHHbBIX

MecCT kpertenui o6opynoBanuss CORSA-2007 Tuarex; [loacucrema
BUJICOKOMMYTalMU: MaTpuuHblii kommytatop DVI DXP 44 DVI
Pro Extron; yanunutens DVI no Butoit mape DVI 201 Tx/Rx
Extron; ITogcucrema ayTMOKOMMYTAIlUK U 3BYKOYCUJICHHUS;
aKycTudeckas cucrtema Jijist motojounoro mountaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
pacmupenue it Kontposuiepa ynpasienus [PL T CR48;
6ecnipoBoaubie JIBC miia oOydaromuxcst o0ecreueHbl CHCTEMON Ha
6a3e Touek goctyna 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

YuraabHbIE 3aJIBI Mono6s0xk HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
Hayunoit 6ubmuorexn 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
JIBDY ¢ OTKpBITHIM DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
JOCTYTIOM K (hoHITY bit)+Win8.1Pro(64-bit),1-1-1 Wty CxopocTs noctyna B MHTepHET

(xopmyc A - ypoBenb 10) | 500 Mout/cek. Pabouune mecta aJis Jqroei ¢ orpaHHYEeHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI OCHAIIICHBI TUCTUIESIMH U IPUHTEPaAMH
Bpaiins; 060pya0BaHbl: HOPTATUBHBIMU YCTPOMCTBAMU JJIsl YTEHHUS
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IIJIOCKOIEYATHBIX TEKCTOB, CKAHUPYIOLIMMU U YA TAIOLIUMU
MalllMHAMH BUJICOYBEICUUTENIEM C BOSMOXKHOCTBIO PETYIISALUU
LBETOBBIX CIICKTPOB; YBEIIMYMUBAKOLIMMU JJIEKTPOHHBIMU JIyIIaMU U
YJIBTPa3BYKOBBIMU MapKUPOBIIMKAMHU

690922, [Tpumopckuii
Kpaii, r. BiraguBocToxk,
ocTpoB Pycckuii,
nojiyoctpoB CanepHsli,
rmocesok Asike, 10,
MynbTumMeauitHas
ayIUTOpUs

MynsTUMeAuiHAS Ay TUTOPUS:

Mono610k Lenovo C360G-i134164G500UDK; Dkpan
npoeknnoHHbIi Projecta Elpro Electrol, 300x173 cwm;
MynbsTumMeaniinelii npoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpe3Hoii unrepdeiic ¢ cucreMoin
aBTOMaTH4ecKkoro BraruBanus kabdeneir TLS TAM 201 Stan;
Joxyment-kamepa Avervision CP355AF; Mukpodonnas
netnuyHas paguocucrema Y BU nuamazona Sennheiser EW 122 G3
B cocTaBe OecrnpoBOIHOTO MUKpo(doHa 1 npuemHuka; Kogex
BueokoHpepenicnssu LifeSizeExpress 220- Codeconly- Non-
AES; CereBas Buneokamepa Multipix MP-HD718; /Ise XKK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayTMOKOMMYTAIIMH U 3BYKOYCHIICHUS; IEHTPaIN30BaHHOE
OecriepeOoiiHoe 00ecriedeHHE AEKTPOIUTAHUEM

690922, Tlpumopckuii Kpai,
r. BrnaguBocTok, OCTpOB
Pycckui, [IOJIyOCTPOB
CanepHeblii, mocenok Askc,
10, ayn. M820, M823, M826

JlaGoparopusi OMOMETUITMHCKUK KJICTOYHBIX TEXHOJIOTHH

[Ipubop mIst MpoBEACHUS MOIMMEPA3HON HEMHON PEaKkINy C JeTeKInei
MPOAYKTOB aMIUIM(PUKAIIMK B PEeXUME «pealbHOro BpemeHm» CFX96
Touch Real Time System

Kamepa must smektpodopesa Mini-Sub Cell GT System (BioRad
1704467)

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

Kamepa mnst mpoBenenus BepTHKanbHOro anekrpogpopesa PROTEAN 11
xi Cell (BioRad 1651803)

Cucrema anst ¢pukcanuu u odbpabotku anekrpodopesnsix renei Gel Fix
System

Wsmeputens BomopomHoro mokasarenst (pH) pacTBOpoB B KOMILIEKTE C
3JIEKTPOIOM U KamOpoBouHOH cuctemoii PB-11-P11

leiikep TepmoctaTupyemsbiii ES-20/60

Llentpudyra nadoparopuas MiniSpin

Jlozarop aBToKJIaBUpYyeMbIi ogHOKaHanbHBIH HTL nepemennoro oomema
100-1000 mxn Discovery Comfort (4046)

Jlozarop aBToKJIaBUpYyeMbIi ogHOKaHanbHBIH HTL nepemennoro oomema
20-200 mxa Discovery Comfort (4045)

Jlo3aTop aBTOKJIABUPYEMBIM OJHOKAaH. MepeMeHHOro oobema 2-20 MK
Discovery Comfort (4043)

JlozaTop aBTOKIIaBHpYEMBbIil OJTHOKaH. repeMeHHoro oobema 10-100 Mk
Discovery Comfort (4044)

Cucrtema aBromatmsupoBaHHas Biacore X100 System ans anamuza
MEXMOJICKYJISIPHBIX ~ B3aMMOJICHCTBUI ¢ HAO0OpPOM JONOJHHUTENBHBIX
YyacTel U MpOrpaMMHBIM 00ecTiedeHnEM

CucrtemMa 1751 HENPEepHIBHOIO HAOIMIONEHUs 32 JKMBBIMH KJIIETKAMU B
KynbType, hopmupoBanus u aHamusa uzobpaxenus Cell-IQ MLF, Chip
Technologies, Yexus

WNukybarop mnepconanpHbii CO2- ¢ CUCTEMOH MOHUTOpPHHTA U
MOBHIIIEHHs BUTAIbHOCTH KieTok Galaxy (CO48R-230-1200)
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Hlxad namMuHapHBIl 2-r0 Kiacca OWOJOTMYECKOH 3allUTHI, pa3Mep
paboueit moBepxHocTH 150 cm SafeFAST Elite215S

Bakreputuaneiii Y ®-peunpkynsrop Bozayxa, UVR-M

Memanka marauraas, MSH-300i

Munupoxkep-meikep, MR-1

Tepmomueiikep mnanmeTssnii, PST-60 HL-4

Cucrema nomydeHus cBepxancToii Boasl Simplicity (SIMSVOOEU)
Hentpudyra madopatopHas UIE  TPOBEACHHUS MPOOOMOArOTOBKU
MetosioMm neHTpudyrupopanus S804R

XooauIpHUK HU3KOTEMITepaTypHbeiid Forma 902

JozaTop aBTOMaTHYECKH OJHOKAaHAJIBHBIN mepeMeHHOro obwvema (,2-2
MKk, cepun Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHYECKUI BepTukanbHbiii MLS-3020 U

Beckwr ananutnueckue cepun Adventurer Pro AV213

Becr! mpermmsnonnsie cepun Pioneer (PA413

Jlo3atop aneKkTpudeckuii Aj1s ceposiorndeckux nunerok Swiftpet PRO
Huctumsarop GFL-2008

Boasnas 6ans-tepmocrtar ¢ nepememnBanueM WB-4MS,

Tepmocrar cyxoBo3ayniHbiii MIR-262

OrtcacpiBaTens MeauuuHckuii OM-1

Becswr npensnonnsie cepunt Pioneer (PA413

B nenax obecrieueHusi cneqUalbHbIX YCIOBHM OOy4Y€HUS MHBAIUAOB M JIMIL C
OTrpaHMYEHHBIMA BO3MOXKHOCTSIMU 370poBbs B JIBDY Bce 31aHua 000pya0BaHBI
naHaycamu, JU(pTaMHM, TOJbEMHHMKaMH, CHEIUAIN3UPOBAHHBIMU  MECTaMH,
OCHAILIEHHBIMU  TyaJIETHBIMU  KOMHAaTamH, TaOJWYykaMu  UH(OPMAIMOHHO-

HABUTALIMOHHOMN MOIIAEPKKH.
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[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICILIEr0 00pa30BaHuUs

«/{aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJIUIIUHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOLHINXCA
no AucuMIVInHe «MoJIeKyJIApHO-TeHeTHYEeCKHUe TEXHOJIOIHH B MeIHLINHEe»

Hanpagaenue noarorosku 31.05.01 JleueoHoe nes1o

®opmMa NOATOTOBKH OYHAA

BiaaaguBocTok

2016
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CamocrosiTenbHas paboTa BKIHOYAET:

1. GUOIMOTEYHYIO U JOMAIITHIO PaboTy ¢ YUeOHOU JIUTEpaTypoil U KOHCIIEKTOM

JICKILUH,

2. INOATOTOBKY K IMTPAKTHYCCKHUM 3aHATHAM,

3. BBINOJIHCHHUE HHAWBUAYAJIBHOI'O 3aJaHUA

4. moaroToBKy pedepara

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

HOp}I,ZIOK BBIIIOJTHEHUS CaMOCTOSTEIbHOM pa6OTBI

CTYACHTaMH OIIPCACIICH

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, 3 Pedepat nummn
U3y4YEeHHE JIUTEPaTyphl IO npe3eHTalus,
JTUCHUIUIMHE, IOJTOTOBKA K KOHTPOJIBHOE
1 NPaKTUYECKOMY 3aHSATHIO, TECTUPOBaHHE
MOJTrOTOBKA K KOHTPOJIHLHOMY
TECTHPOBAHHIO, HATTMCAHNE
JIOKJIAJIOB, PELICHUE TECTOB
11-17 nepens Pabora c koHCTIEKTOM, 6 Pedepar,
U3y4YeHHE JIUTePaTyphl IO KOHTPOJIBHOE
JTUCIUIUIMHE, TIOJOTOBKA K TECTUPOBaHHE
2 NPaKTUYECKOMY 3aHSTHIO,
MOJTrOTOBKA K KOHTPOJILHOMY
TECTHPOBAHHUIO , TIOJATOTOBKA
JIOKJIaJIOB, pellIEHHE TECTOB
3 18 Henmensa IloaroroBka Kk 3a4ery 9 3auer

CamocrosTenpHas pa60Ta CTYACHTOB COCTOHUT M3 IIOAT'OTOBKH K IIPAKTHYCCKHUM

3aHSATUAM, paOOTHI HaJl PEKOMEHJOBAHHOMN JINTEPATYpPOM, HAITUCAHUS TOKJIAJIOB TIO
TEME CEMUHAPCKOTO 3aHATHS, IOJATOTOBKH ITPE3EHTALIUH.

[IpenomaBarens mnpemiaraeT KaxaOMy CTYJAEHTY HWHAWUBUAYAJIbHBIE U
nuddepeHiupoBanHbie 3aaaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBIISTHCS B
rpynme (HarnpuMmep, TOATOTOBKA JIOKJIa/la U MPE3CHTAIMU MO OJHOW TeMe MOTryT
JieJIaTh HECKOJIBKO CTYJIGHTOB C pa3/ieJIeHMEM CBOUX OO0sS3aHHOCTEM — OJMH

TOTOBUT HAYYHO-TEOPETUYECKYIO YaCTh, @ BTOPOI MPOBOAMUT aHATIU3 MPAKTUKH).
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CamocTtosTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAWBHIYATIbHO WIIH
IPyINIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT LEIH, 00beMa, KOHKPETHOW TEMaTHKU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KonTponb pe3ynpTaTOB CcaMOCTOSITENIbHOM paboThl  CTYACHTOB JIOJDKEH
OCYUIECTBIISATHCS B Mpejenax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTeIbHbIC yueOHbIE
3aHATHS U BHEAYJAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYACHTOB IO TUCHUILIMHE,
MOJKET MPOXOAUTH B MMCbMEHHOM, YCTHOM HJIM CMEIIaHHOM QopMme.

3aaHus I CaMOCTOSATEIbHOTO BbINIOJTHEHUS

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

2. llogroroBka mpe3eHTaUMid C  HCIOJIB30BAHHEM  MYJIBTUMEIUNHOTO
o0opy10BaHUS.

MeTtoauyeckue yKa3aHUIO K BbINOJHEHUIO pedepara
Ieau u 3axa4u pedepara

Pedepar (ot nar. refero — nmoxmamgeiBaro, cOOOIIA0) TPEACTABISIET COOOM
KpaTKO€ M3JI0KEHUE MPOOIEeMbl MPAKTUYECKOTO WM TEOPETUUECKOIO XapaKTepa C
(bOopMyIMPOBKOI ONMpEENIeHHBIX BBIBOJAOB 0 paccMaTrpuBaeMoi teme. M30pannas
CTYACHTOM Impo0iieMa H3ydaeTcss M AaHaJU3UPYeTCs Ha OCHOBE OJHOTO WJIH
HECKOJIbKMX HCTOYHHMKOB. B OTiM4mMe OT KypcoBOW palOThI, MPEACTABIISIONICH
co00Oli KOMIUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHaJU3
OJTHOM WJIM HECKOJIBKUX Hay4HbIX palboT.

Lensmu HanvcaHus pedepara ABISIFOTCA:

® pa3BUTHE Yy CTYJICHTOB HABBIKOB IIOMCKAa AaKTyaJbHBIX MpPOOJieM
COBPEMEHHOI0 3aKOHOJIaTEIbCTBA;

® Dpa3BUTHE HABBIKOB KPAaTKOTO H3JIOXKEHHUSI MaTepuasa C BbIACICHUEM JIMIIb
CaMBbIX CYILIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX ISl PACKPBITHS CYyTH MPOOJIEMBI;

® pa3BUTHE HABBIKOB aHAJIM3a M3YyYEHHOrOo Marepuayia u (HOpMYJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAaHHOMY BOINPOCY B MHChbMEHHOUW (opme,
HAy4YHbBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu HancaHus pedepara SBISTFOTCS .
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- Hay4MTh CTYyJE€HTa MaKCHMaJIbHO BEPHO I€pelaTb MHEHHsS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT MUIIET CBOH pedepar;

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

- TOJArOTOBUTH CTYAEHTA K JaJbHEHIIEMYy YJaCTHIO B HAYYHO — IPAKTHUECKUX
KOH(EpEeHLIUAX, CEMUHapax U KOHKypcax;

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

- YSCHUTH 175 ce0s M U3JI0XKHUTh NPUYMHBI CBOErO coryiacus (Hecorjacus) ¢

MHCHHCM TOI'O HJIKM MHOT'O aBTOpa I10 HaHHOﬁ HpO6HeMC.

OcHoBHBbIE TPpeOOBaHUA K CO/IeP:KaHUIO pedepaTa

CTyneHT JOJKEH HCIIONIb30BaTh TOJIBKO T€ MaTepuaibl (HayyHbIE CTaThH,
MOHOTpaduu, Mocoodus), KOTOpPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOU UM
TeMe. He AOMyCkaroTCs OTCTpaHEHHBIE pAaCCYKICHMS, HE CBSI3aHHBIE C
aHanusupyemon npoodiemoii. Conepxanue pedepara JOJIKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JOJDKHA TOJIBKO O/IHA MpodiiemMa (JOMyCKaeTCsl HECKOIbKO, TOJIBKO
€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS
JIOTUKU HW3JIOKEHUSl (HayaTh C OMNPEJENICHHMs] M aHajau3a MOHSATUM, MEepelTH K
[IOCTAaHOBKE TMPOOJEMBl, MpPOAHAIM3UPOBATh MYTH €€ pEeIIeHUus U CAeNaTh
COOTBETCTBYIOILIME BBIBOJBI). PedepaT AOMKEH 3aKaHYMBATHCS BBIBEICHHEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

2.BBegenust, Tae CTyACHT (OpPMYJIUpPYET MpoOieMy, MOAJIEKAIIYI0 aHAIU3y U
VICCJIEIOBAHMIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM MOCJEAOBATEIbHO PACKPbIBAECTCS M30paHHas
TeMa. B oTnmune oT KypcoBoit pabOThl, OCHOBHOM TEKCT pedepara mpeanonaraet

pazzaenenue Ha 2-3 maparpada 6e3 BbiaeseHus riaB. [Ipy HEOOXOIUMOCTH TEKCT
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pedepaTa MOXKET JTOMOTHITHCS WUTFOCTPAIMSIMU, TaOIUIIaMu, TpaduKkaMu, 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
HMCTOYHUKHU, HA KOTOpPBIE CChUIAETCS CTYJEHT IMpHU MOATOTOBKE pedepara, Tak H
UHbIE, KOTOPbIE OBUTH M3YYEHBI UM MPHU MOATOTOBKE pedepara.

O6weM pedepata cocrapisier 10-15 cTpaHul] MAIIMHOMHCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH npeBblmath 15 crpanuu. MutepBan — 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, JOKJIAIbIBACTCSA
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxaeHue. IledarHplii BapuaHT caaercs
MPENoIaBaTelNt0, BEAYIIEMY JUCHUIUINHY.

ITo pe3ynpTaTam NpoOBEPKU CTYACHTY BBICTABIIACTCS ONPEACICHHOE KOJIUYECTBO
OaI7IOB, KOTOPOE BXOJUT B O0IIIEe KOJIMYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B
TeyueHue cemectpa. Ilpum oueHke pedepara y4UUTHIBAIOTCS COOTBETCTBHE
coJiep>KaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYPhI paboThl, ymMeHuEe paboTaTh C
HAy4YHOHM JIUTEPATYpPOW, YMEHUE CTABUTh MPOOJIEMY M aHAJTU3UPOBAThH €€, YMEHUE
JIOTUYECKA  MBICIUTh,  BIaJ€HUE  NPOQPECCHOHATILHOM  TEPMUHOJOTHUEM,

IrPaMOTHOCTH O(hOpMIICHHUSI.

TeMmbl pepepaToB U npe3eHTALUI
1. TlonyyeHre MOHOKJIOHAJIbHBIX aHTUTEI
2. TlonydyeHre peKOMOMHAHTHBIX BaKIMH
3. buoTexHoI0orn4eckoe noyiyueHne aHTHOMOTHKOB

4. MonekylsapHOe KJIOHUPOBAHUE
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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 moneapHast cucreMa

11.Iposxxu Saccharomyces cerevisae, kak MoJIeJIbHAsI CHCTEMa

12.Hemaroma Caenorhabditis elegans, kak mojesabHast cucreMa

13.Pe16a Danio rerio, kak MoaeapHas CHCTEMA

14 Mpire Mus musculus u kpeica Rattus norvegicus, kak MojelbHas 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 cTepUIU3aUK JTaO0OPATOPHOI 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.JIpoxoKeBbIC IKCIPECCUOHHBIC BEKTOPHI

26.Turbsl MpOMOTOPOB B DKCIPECCUOHHBIX BEKTOPaX

27 HampaBieHHBIN MyTareHe3 U TeHHAsI HH)KEHEepHUs OCITKOB

28.®DaroBelil qUCILIEH

29.PubGocoMHbIN AuCTIeH

30.IToy4yeHne peKOMOMHAHTHBIX OCITKOB MTPU TTOMOIITH YYKAPUOTHIECKUX

CHCTEM

Kpurepuu ouenku pedepara
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WznoxxeHHoe mMOHMMaHHE pedepara Kak [EIO0CTHOTO aBTOPCKOIO 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
W3BECTHOM TIPOOJIEMBl B YCTAHOBJICHHHM HOBBIX CBsi3eld (MEKIIPEAMETHBIX,
BHYTPUIPEIMETHBIX, HHTEIPALIMOHHBIX); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMU,
KPUTHYECKON JTUTEPATYPOH, CHCTEMAaTH3UPOBATh U CTPYKTYPHUPOBATh MaTEPHAIT; T)
SIBJICHHOCTh aBTOPCKOM ITO3HMIIMH, CaMOCTOSITCIIBHOCTh OIICHOK WM CYKICHHM, I)
CTHJIEBOE €TMHCTBO TEKCTa, €AMHCTBO >KAHPOBBIX YePT.

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

OOGOCHOBAaHHOCTh  BbIOOpAa KMCTOYHHUKOB: @) OIIEHKA HCIOJIb30BAHHOU
JUTEPATYphl: TPUBJICUEHBI JM HauWbojiee W3BECTHbIE pabOThI MO TeMe
ucciaenoBanus (B T.4. KypHajbHbIE MYyOJIMKAlMU TOCIEAHUX JIET, MOCIEIHHUE
CTaTUCTUYECKHUE JaHHBIC, CBOAKHU, CIPABKU U T.]1.).

CobOmronenne TpeboBaHu K OGOPMIICHUIO: a) HACKOJIBKO BEPHO OGOPMIICHBI
CCBUIKM Ha WCIIOJIb3YEeMYI0 JIMTEPaTypy, CIHUCOK JHTEpaTrypbl; O) OIeHKa
IPaMOTHOCTH W KYyJbTyphl  u3JOkeHHs (B T.4.  opdorpaduyeckon,
MYHKTYallHOHHOM, CTHUJIMCTUYECKOW KYJNbTYphl), BIAJCHUE TEPMHUHOJIOTUEH; B)
cobioieHue TpeboBaHuii kK 00bEMY pedepara.

Peuienzent gomxeH dYeTko ChOPMYIMpPOBATH 3aMEUaHWE U BOIPOCHI,
JKEJIaTeNIbHO CO CChUIKaMU Ha paboTy (MOKHO Ha KOHKPETHBIC CTPAHUIIBI PaOOTHI),
Ha UCCJICIOBaHUS U (PaKTUYECKUE TaHHBIC, KOTOPHIC HE YUl aBTOp.

PelieH3eHT MOXET Takke yKa3aTh: oOpariaycs JH OpJWHATOp K TeME paHee

(pedepaThl, TUCbBMEHHBIE Pa0OTHI, TBOPUECKHE PaOOTHI, OJIMMITHAIHBIE PA0OThl U
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Ip.) U €CTh JU Kakue-InOo MpeIBapUTENbHbIE PE3yIbTaThl; KaK BBIMTYCKHHUK BEI
paboTy (IJ1aH, MPOMEKYTOUHBIE 3TAIlbl, KOHCYJIbTAIUs, TOpaObOTKa U epepaboTKa
HallMCaHHOTO MWJM OTCYTCTBHE YETKOro IUIaHA, OTKa3 OT pPEKOMEHAAlMl
PYKOBOJIUTETSA).

CryneHT npencTaBisieT pedepar Ha PEeLeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3alUThl. PElIeH3eHTOM SIBISIETCSl HAyYHBIH pyKOBOAUTENb. OMNBIT OKA3bIBAET, 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
oopmIleHHIO0, JaHbI IPABUIIbHBIE OTBETHI HA JOMOJIHUTEIbHbIE BOIPOCHI.

OueHka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBIMOIHEHBI, 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 — HMEIOTCS CYIIECTBEHHBbIE OTCTYIUIEHHS OT TpeOOBaHUU K
pedepupoBannio. B yacTHOcTH: TeMa oOcCBelleHa 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 opaAHATOPOM HE MPEICTABIICH.
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[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMN
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Hanpagaenue noarorosku 31.05.01 JleueoHoe nes1o

®opmMa NOATOTOBKH OYHAA

BaaauBocTok

2016
31



32



Hacnopt ®OC

3anonnsemes 6 coomsemcmeuu ¢ Ilonooicenuem 0 QOHOAX OYEHOUHBIX CPeOCmB 00PA30BAMETbHBIX
npoSpaMm  8bICUle20  00pa308anUs — NpospaMm  baxkaraepuama, cheyuanumema, mazucmpamypol /[BOY,
ymeepotcoeHHbIM npuxazom pekmopa om 12.05.2015 Nol2-13-850.

Kox u ¢popmysmpoBka
KOMIIeTEeHIIUH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OCHOBBI IPEIMETHOTO TTOMCKA B
nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX

OIIK-7 3HaeT
pecypcax, MeIMKO-OnOIOTHUECKYIO
T'OTOBHOCTBIO K HCIIOJIB30BaHHUIO
OCHOBHBIX (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX, TCPMHUHOJIOTHIO.
MAaTEeMaTHIECKUX U HHBIX Haxoauts nuteparypy, ONUCHIBAIOILYIO
CCTECTBCHHOHAYYHBIX MOHATHI U yMmeer OTKPBITBIC BOIIPOCHI B 00J1aCTH COBPEMEHHOM
METOZIOB MU PEIICHUI OMOTEXHOJIOTHH U 37]PaBOOXPAHCHHUS.
po(hecCHOHATBHBIX 3329 "
- MeTtonamu nmoucka HayqyHOU UH(OpMAaLIUY B
6a3ax nanaeix NCBI.
[Tpunuumn paboTs! amuindukaTopa st
nposenenus [P, o6opynoBanus st
3HaeT anekTpodopesa 0ETKOB U HYKICMHOBBIX KHCIIOT,
MHKY0aTOpOB U OMOPEAKTOPOB It pabOTHI C
KJIETKaMU TIPOKAPUOT U IYKApHUOT.
I1K-21 Pabotats ¢ KynpTypaMu IpOKapUOTUYECKUX U
CIOCOOHOCTBIO K Y9aCTHIO B Veer AYKapUOTUUECKHUX KJIETOK, MOIy4YaTh
MIPOBEICHUU HAYYHBIX CTaOUITBbHBIEC KIIETOYHBIC JTMHUH,
HCCIIEIOBaHUM HKCHPECCHPYIONTYI0 PEKOMOMHAHTHBIE OCJIKH.
Meronamu noauMepa3HOU LHEIMHON PEeaKLuu,
aneKkTpodope3oM OETKOB U HYKJIEHHOBBIX
Brnangeer | kucnmot, MeTOaMU OUYMCTKH M BBIJICTICHUS
OENTKOB U HYKJIEHHOBBIX KUCIIOT, METO/IaMU
MOJIEKYJIIPHOTO KJIOHUPOBAHMUS.
Ocobennoctu pabOTH M BO3MOKHOCTH
3HaeT 000pyaOBaHuUs Ui IPOBEICHUS
TK-2 OMOTEXHOJIOTHYECKUX padoT.
CIOCOOHOCTBIO U TOTOBHOCTBIO K
[IpuMeHATh HOBBIE METO/IBI U METOIUKH,
MPOBEACHUIO MPOPUITAKTUUECKUX
HaIpaBIIEHHBIE HA OXPaHy 37I0POBbS TPAKJIaH B
MEJIULUHCKUX OCMOTPOB, Ymeer <
00J1aCTH COBPEMEHHOUW OMOTEXHOJIOTUH U
JUCTIAHCEPU3AINH U
31paBOOXPAHEHUS.
OCYILIECTBIEHUIO AMCIIAHCEPHOTO
HaOTIOTeH S HaBrikamu BHEIpEHUH HOBBIX METOJ/IOB U
METO/MK, HAIIPaBJICHHBIX HA OXPaHy 3/10POBbS
Bnaneer AHE, P Pamy 370p

rpax/jaH B 00JacTl COBPEMEHHO
OMOTEXHOJIOTUHU U 3/IpaBOOXPAHEHHUSL.
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IIxaja oneHUBAHUA C

OPMHPOBAHHOCTH KOMIIETEH NI

Ko n Iranbl GOPMUPOBAHMSA KPHUTEpPUH MOKA3aTeJIH 0aJ1JIbI
(¢opmMyJIHpPOB | KOMIETEHIHH
Ka
KOMIeTeHI !
"
OIIK-7 - 3HaeT OCHOBBHI IIPEIMETHOTO | 3HAHHE OCHOB CTpyKTypHpOBaHHOE 61-75
TOTOBHOCTBIO TIOUCKa B MPEMETHOTO MTOUCKA | 3HAHUE OCHOB
K MH(pOpPMAINOHHBIX, B MH(OPMAIIMOHHBIX, | TPEIMETHOTO ITONCKA B
HCTIOBb30BaHU oubmorpaduaecKix oubnmmorpadudecknx | WHPOPMAIUOHHBIX,
10 OCHOBHBIX pecypcax, MEeIHKO- pecypcax, MeIHKo- O6ubmuorpaduueckux
¢busmKo- OHMOJIOrYECcKYI0 OMOJIOrHYECcKYIO pecypcax, MeI1KO-
XMMHUYECKHX, TEPMHHOJIOTHIO. TEPMHUHOJIOTHIO OMOJIOTUYECKYIO
MaTeMaTH4ecK TEPMHHOJIOTHIO
UX U UHBIX Ymeer Haxonuts nuteparypy, | YMeHHe HaXOAUTh I'otoB u ymeer 71-85
€CTECTBEHHOH OIUCHIBAIOLIYIO JUTEPaTypy, HaxOAWTb JIUTEPATYpY,
ay4HBIX OTKPBITHIE BOIIPOCHI B OIUCHIBAIOLIYIO OIUCHIBAIOIIYIO
TOHATHH 1 00J1acTH COBPEMEHHOM | OTKPBITHIEC BOIIPOCHI B | OTKPBITHIE BOIPOCHI B
METOZI0B IIPH OHMOTEXHOJIOTUH obnactu 00J1acTH COBPEMEHHOM
pemeHnn 37paBOOXPAHCHHSI. COBPEMEHHOMN OMOTEXHOIOTHH U
npodeccrona OHMOTEXHOJIOTUH 3/[paBOOXPAHEHUSL. )
JIbHBIX 33724 3JpaBOOXPAHCHHSI.
Bmaneer | Meromamu moucka HasrIk moucka CriocobHocTh HaxomuTe | 86-100
Hay4HOH MH(pOpPMAIMU | HAy4HOU Hay4YHYI0 HH(POPMAIHIO
B 0azax nanueix NCBI. | nndopmannu B 6a3ax | B 6a3ax nanHeix NCBI.
nmanabix NCBI.
[K-2 - | 3Haer ITpuniun paGoTsl 3HaHue NPUHLUIA CoopmupoBanHOe 61-75
CHOCOOHOCTD amuinduKaropa s paboTsl CTPYKTYPHPOBaHHOE
10 u nposenenus [P, amminduKaropa Uil | CUCTEMaTH4ecKoe
TOTOBHOCTBIO obopynoBaHus s nposeneHus [P, 3HAHUE IPUHLINIA
K TIPOBEIICHUIO anekTpodopesa 6eIKoB | 000pyIOBaHUS IS paboTs! aMmmuruKaTopa
poQHUITaKTHY 1 HyKJICHHOBBIX anekTpoopesa qutst ipoenenus [111P,
€CKHX KHCJIOT, NHKY0aTOpOB 0emKoB U 000pyIOBaHUS AJIS
MEIUIIMHCKUX 1 OMOpPEaKTOPOB ISt HYKJIEHHOBBIX anexTpoopesa 6eraKoB
OCMOTPOB, paboTHI ¢ KIIeTKaMH KHCJIOT, UHKY0ATOPOB | ¥ HYKJIEHHOBBIX KUCIIOT,
JMCIIaHCEepH3a MPOKAPHOT U 1 OHMOpPEaKTOpOB ISl | MHKYOaTOpOB U
LUK u 9YKapHOT. paboThI C KIeTKaMU OHOPEaKTOPOB ISt
OCYIIECTBIICH MPOKAPHOT U paboThI C KJIeTKaMH
uto 9YKapUOT NPOKAPHOT ¥ DYKAPUOT
JMCIaHCEPHOT | Ymeer Paboratb ¢ YmMenue paboraTh ¢ l'oToB u ymeer paborars | 76-85
0 HaOMOIeHUS KyJIbTypamu KyJIbTypamu C KyJIbTYpamu
MPOKAPHOTUYECKHUX U MPOKAPHOTUYECKUX U | TPOKAPUOTHYECKUX U
9YKapHOTHYECKUX 9YKapUOTHYECKUX 9YKapUOTHYECKUX
KJIETOK, IT0JTy4aTh KJIETOK, TT0JTy4aTh KJIETOK, TIOJTy4aTh
CTaOMIIbHBIE CTaOMIbHBIE CTaOMJIbHBIE KJICTOYHbIE
KJIETOYHBIE JINHNH, KJIETOYHBIC JINHNH, JIMHUH,
9KCIPECCUPYIOIIYIO 9KCTIPECCHPYIOIIYIO 9KCIIPECCHPYIOIIYIO
pEeKOMOMHAHTHBIE pEeKOMOMHAHTHBIE PEKOMOWHAHTHBIE
Oenku. Oenku. Oenku.
Bnaneer | Meronamu Hasbik CriocoOHOCTB 1101 86-100
[IOJIMMEPA3HOM LENHOM | MOATOTOBKH KOHTPOJIEM
peakuum, noJuMepasHoi npernojiaBarens
anekTpodhope3om LEMHON peakLuH, y4acTBOBAaTH B
6enKoB 1 aneKTpodope3om MOJTOTOBKE
HYKJIEHHOBBIX KUCJIOT, O€EJIKOB U MOJIMMEPA3HOM 1eTHOM
METOJIaMH OYHCTKH U HYKJIENHOBBIX peakuum,
BBIJIETICHUS OEIIKOB U KHCIIOT, METOJIaMH anexTpodope3oM OeslkoB
HYKJIEHHOBBIX KUCJIOT, | OYHCTKHU U 1 HyKJICHHOBBIX KHCJIOT,
METOoJlaMU BBIJICTICHUS OCIIKOB M | METOJaMHU OYUCTKHU H
MOJIEKYJISIPHOTO HYKJIEHHOBBIX BbIJIENICHNs OSJIKOB 1
KJIOHMPOBaHUSI. KHCJIOT, METOJIaMH HYKJICHHOBBIX KHCIIOT,
MOJIEKYJISIPHOTO METOJIaMH
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KJIOHMPOBaHUSI. MOJIEKYJISIPHOTO
KJIOHUPOBAHHSL.
[K-21 - 3HaeT OcobenHoct paboTel | 3HaHHE CchopmupoBanHoOe 61-75
CIOcOOHOCTD Y BO3MOXHOCTH ocoOeHHOCTeH CTPYKTYpPHPOBaHHOE
10 K y4acTHIO 000pynoBaHUS I paboTh 1 CHCTEMaTHYeCcKOoe
B IIPOBEICHUU HPOBENICHUS BO3MOXHOCTH 3HaHUE 0COOEHHOCTEH
HAyJIHBIX OMOTEXHOJIOTHIECKIX 000pyIOBaHUS I paboTHI ¥ BO3MOKHOCTH
UCCIIEeJOBAaHUI pabor. MPOBEJCHUS 000pyOoBaHUs A1
OMOTEXHOJOTUYECKUX | TIPOBEACHHS
pabor. OMOTEXHOIOTMICCKUX
paboT.
Ymeer IIpuMeHsATH HOBBIE YMeHue NpuMeHsTh I'otoB u ymeer 76-85
METOJIBI K METOJTUKH, HOBBIE METOIBI U NPUMEHSTH HOBBIE
HarpasJIeHHbIE Ha METOTUKH, METOJIBI K METOIUKH,
OXpaHy 310POBbS HalpaBJICHHbIC Ha HaIpaBJICHHBIC Ha
rpakiaf B o0acTu OXpaHy 310POBbS OXpaHy 310pPOBbS
COBPEMEHHOMN rpaxkaaH B 00JIacTH rpaxkiaH B o0JiacTu
OHMOTEXHOJIOTUH COBPEMEHHOMN COBPEMEHHOMN
37paBOOXPAHCHHSI. OHMOTEXHOJIOTUH OUOTEXHOJIOTHH
3JpaBOOXPAHCHHSI. 3[paBOOXpaHEHHs
Bnaneer | HaBbikamu BHeapenun | HaBbIk BHeipeHUM Cnoco0eH BHeApSTh 86-100

HOBBIX METOJIOB U
METOJIUK,
HarpaBJIeHHbIX Ha
OXpaHy 37I0POBbS
rpaxkaaH B 0071acTH
COBPEMEHHOM
OMOTEXHOJIOTUH U
3]paBOOXPaHEHMUSL.

HOBBIX METOJIOB U
METOJIUK,
HarpaBJeHHbIX Ha
OXpaHy 3/10POBbS
rpaxkaaH B 0071acTH
COBPEMEHHOMN
OMOTEXHOJIOTUH U
3paBOOXPaHEHUS

HOBBIE METOABI U
METOJIUKH,
HarpaBJeHHbIE Ha
OXpaHy 3/I0POBbS
rpaxmuaH B 0071acTH
COBPEMEHHOI
OMOTEXHOIOTHH U
3/IpaBOOXPaHEHUS
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OueHo4YHbIE cpeacrea aJid TeKyl]_[eﬁ aTrecranumu

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

[Ipu pabote ¢ Tectamu mpeasiaraeTcsi BHIOpAaTh 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 YKa3aTh
BCE€ MPABUJILHBIE OTBETHI.

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

Pe3ynbTaTh BBITIOJTHEHUS TECTOBBIX 3aIaHuI OIICHUBAIOTCS
npernojiaBaresieM Mo MATHOAILHON MIKasie JUIsl BRICTABJICHUS aTTECTAlMA 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» — TMPH MPaBUIbHOM OTBeTe Ha 50% mpemsioxKEeHHBIX
OpJIMHATOPY TECTOB.

IIpuMepsbI TECTOBBIX 3aJaHUM

1. Ha3naueHue NUTaTesbHbIX CPe;

a) obecrieyeHne BbDKUBAEMOCTH KIIETOK;

0) crmocoOHOCTh KIIETOK K MpoJindepannu;

B) CIIOCOOHOCTBH KJIETOK K AU PEpeHITPOBKE

1) 6, B - BEPHO;

€) BCE BBIILIETIEPEUYHCIEHHOE BEPHO.

2. Kakue BUIbI MaTEpHAIOB HCMOJB3YIOTCS TPH KYyJIHTUBUPOBAHUU KIIETOK

MJICKOIMUTAIOIIHX
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a) IJIaCTHK;

0) aTFOMOOOPOCHITMKATHOE CTEKJIO;

B) METaJLT;

T') BCE BBILIETIEPEUUCIECHHOE BEPHO

3. XapakTepHble NpU3HAKU allONTO3a KIETKU:

a) TEHeTHYecKas JCTePMHUHAHTA, y4YacTHE CIEIUATbHBIX BHYTPHKJIECTOUYHBIX
MEXaHU3MOB;

0) HemporpaMMupyemasi Tuoesb KJIETOK;

B) IPOrpaMMUPYEMBII XapaKTep ruOenu KIETKH;

T) npolecc rudeu HeynpaBisieM;

1) IpoIIeCcC TUOEIN 00paTUM.

4., TlepBbIe PKCIIEPUMEHTHI, TOKA3aBIINE, YTO )KUBOTHBIC TKAHH BO3MOKHO
KyJIbTUBUPOBATh B (DU3HOJIOTHIECKOM pacTBope iN Vitro mposen
1. K. bepHapn
2.Y. Py (Poykc)
3.T. Kenep
4. P. Xappucon

5. Kakue kietku nerdye KyJabTUBUPOBATH?

a) Knetku Me3071epMalibHOTO MIPOUCXOXKICHHUS,

0) DnuTenuanbHBIC KIETKU,

B) Heliponsr;

r) KileTku 3HIOKpUHHBIX TKaHeH

6. ®axTOpHI pocTa 3TO

a) OMOJIOTUYECKH aKTUBHBIC COCTMHCHMS;

0) CTUMYJIUPYIOT WX UHTUOUPYIOT JiefieHne U Tu(HepeHIIMPOBKY KIETOK;

B) SIBJIIFOTCSI OCHOBHBIMU TIEPEHOCUYNKAMHU MUTOTEHHOTO CUTHAJIA KIIETKH;

') TPOAYIHUPYIOTCS HEeCTeM(DUISCKUMH KJIETKaMHU, HaXOISIIUMHCS BO MHOTHX
TKaHsX;

1) CXOJIHbI C TOPMOHAMU;

€) BCe BEPHO;
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X) a, 0, B, T, - BEPHO

7. [Ipn TpaHchopmaln CKOpOCTb pocra KJIETOK
1. HE U3MEHSETCS
2. YBEJIIMYUBACTCSA

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 MOTEHIINIA;

I') CHHTE3UPYIOT TPOTIOKOJIJIAreH;

1) MPOAYLUHUPYIOT (PaKTOPBI POCTA;

€) BCE BEPHO

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

PEITIOKHUIT

1. Jle®
2. Coparr
3. Tpoysenn
4. Yen

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

a) HeaudpepeHITMPOBaHHbBIE KIIETKU;
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0) muddepeHpoBaHHbIE 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 KIETKH 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 MPOJIU(EPATUBHBIM OTCHIIMAIIOM;
B) 00Jaal0T CIOCOOHOCTBIO K KOHTEKCT-3aBUCHUMON Au(depeHunpoBKe
"HEPOJICTBEHHBIE" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocnoro opranuzMa 0OHapyKeHbI B:
a) KpOBU;
0) KOCTHOM MO3T¢;
B) CKEJICTHBIX MBIIIIIIAX;
') POTOBUIIC U CETYATKE TJ1a3a;
1) MyJibIie 3yOOB;
1) TOJIOBHOM ¥ CHMHHOM MO3T€;
€) KPOBEHOCHBIX COCY/aX;
) TIEYEHU;
3) KOXE€;

1) JKeNyI0YHO-KHUIIIEYHOM TPAaKTE;
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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 sBisttoTCS TpeAIIecTBEHHUKAMU
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 MOBPEKICHUI CIMHHOTO MO3Ta;
I') HIIEMUYECKON OOJIC3HU Cepla;
1) TyOepKyJe3a;
€) MblleyHou quctpodun [romeHHa;
X) a,0,B.T,€ -BEpHO
19. B3pocibie CTBOJIOBBIE KIIETKH:
a) SIBJISIIOTCS MPUYMHOM HEKOTOPHIX THIIOB PaKa,
0) TepSIOT KU3HECITOCOOHOCTh C YBEJIMUCHHEM BO3pacTa JIOHOPA;
B) 0OHAPYKEHBI TOJILKO B TUIOAHOW TKAaHU M YMOWJIMKAILHOW KPOBH;
') MOTYT OBITh MCTIOJIb30BAHBI JJIS CO3/IaHUS 1IETIOCTHOTO OPTaHa;
1) IMEIOT TaKyIO e aHTUTCHHOCTh, KaK M KJICTKH JOHOPA,
€) BCE BEPHO;

) OTBETHI a),0), U J1) BEPHBI
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20. Jlnms co3maHust KylnbTyphl SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK BBI JOJIKHBI
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 a), 0) U T') BEPHBI
21. TpymHOCTH B UCIIOJIB30BAaHUU CYIISCTBYIONIMX B HACTOSIIEE BpeMs
AMOPUOHATIBLHBIX KJIETOYHBIX JUHUHN B JICYCHUU 3a00JIEBAHUI YEIOBEKA COCTOUT B
CJIEIYIOLIEM:
a) oHu MoryT AudPepeHIIupPOBaATHCS B HEMIPABWIBHBIN TUI TKAHU,
0) OHU MOTYT CITY>KUT UCTOYHUKOM PAKa;
B) OHM MOTYT OBITh 3arpsi3HEHBI NMPU BHIPAINIMBAHUK HA KJICTOYHBIX JIMHHIX
MBIIIIH;
r), 0 1 B - BEpHO
22. B moanep)kaHWM JKW3HW BBICIIMX OPTraHU3MOB KIFOUEBYIO POJIb HTPaeT
KOHTPOJIb

a) nmponudeparuu;

0) muddepeHITMPOBKH;

B) HAIPaBJICHHOI'O ABUXCHUS KJICTOK,

I') BCE BEPHO

23. JIns vHIYKIUY CIUSTHUS KIIETOK MCTIOJB3YIOTCS BEIIECTBA
a) nounsl Ca?*

0) MOJUATUIICHTIIUKOJIb,

B) JIM30JICIIUTHH,

I') MOHOOJIEAT TJIMIIEPUHA,
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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)aJJIOTeHHBIMU;

B) KCEHOT€HHBIMU

') BCE€ BEPHO

25. T'unorernueckass  CHOCOOHOCTH  CTBOJIOBBIX  KIJIETOK  B3pPOCIIOTO

U pepeHInpoBaTHCS B KIIETKH HECKOJIBKUX HANpaBIeHUN Tu(dPepeHInpOBKH

a) IJIACTUYHOCTb;
0) MepCcUCTEHIINS;
r) nposndepanus

26. OnyxoJieBbi€ KJIETKH B KYJIbTYpE:

a) nensites 50 pas;

0) nensitest 100 pas;

B) OECCMEPTHBI;

T) HE JeATCs

27. IIpuMepoM CIIOHTAHHOTO CIIMSIHUS KJIETOK HE SIBJISICTCS:

a) mia3MoraMus y rpu0os;

0) ClIUsSHHE MUOILIMTOB;

B)CJIUSTHUE OIYXOJIEBBIX KJIETOK;

r)o0pa3oBaHue 3UTOTHI;

n) cnusaue GudbpodiacToB

28. KieTku nepBUYHOM KyJIbTYpHI:

a) OJTHOPOJIHBI;

0) reTeporcHHBI;

B) HE COJIEpPKAT CIIEUATIM3UPOBAHHBIX KIIETOK;
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I') aKTUBHO NPoIUdepupyrorT

29. Ilpu3Haku 1 CBOMCTBA XUMEPHOTO OPTaHNU3Ma MOTOMKAM:

a) mepeaarTes;

0) He TIepeaaroTCs

30. B skcnepumenTax, mpoBeaeHHBIX Poccom Xappucornom B 1907 rogy, 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 JEJNEHUS HOPMAaJBHBIX KJIETOK IMocie 00pa3oBaHUS MOHOCIOS
OOBSICHSIETCSL:

a) KOHTaKTHBIM TOPMOKCHHEM;

0) KOHKypeHIIMel 3a PaKkToOpbl POCTa U MUTATEIIbHBIC BEIECTBA;

B) (hOpMOIi KIIETOK;

') OpraHu3aiuei UTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ITUX (PAaKTOPOB

33. Cpena ass KyJIbTUBUPOBAHHMSI )KUBOTHBIX KJIETOK:

a) Kucjas;

0) memovHasi;

B) OJIM3Ka K HEUTpaIbHOU
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OueHoYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTeCTAlMU
Bomnpocs! K 3aueTy 1o AUCHUIINHE
«MoJieKyJIApHO-TeHeTHYEeCKHE TEXHOJIOTUM B MeIUIIHHE»

1. Uctopuss pa3BuTusi OMOTEXHOJOTMU KaK MPAKTHUYECKOW JI€ATEIbHOCTH
JIOJIE U €€ OCHOBHBIC BEXHM CTAHOBJICHUS KaK Hayku. IlepBble TOMCTOpUYECKHE
ouorexHosornu. Bo3HukHOBeHue TepMuHa «buoTEXHOIOTHA» M €ro aBTop.
[lepBoe OMOTEXHOJOTHYECKOE MPOM3BOACTBO AHTHOMOTHKA, aBTOP €€ CO3/aHUs.
OCHOBOITIOJIO)KHUKHM ~ KJIETOYHBIX KyJIbTYp ¥ OHOMEIUIMHCKUX KJIETOYHBIX
T€XHOJOTHUN. OCHOBHBIE OTKPBITHSI 1 OCHOBOIIOJIOKHUKHU T€HHOW UHKEHEPHUU.

2. CTpoeHne HYKIEHHOBBIX KHCIOT. [IpemmecTBeHHuKH  OuOCHHTE3a
HYKJIEMHOBBIX KACJIOT. 3’- ¥ 5’ KOHIIBI ENEH HYKJIEMHOBBIX KUCIOT.

3. ®opwmsl ctpykTypsl JJHK.

4. Permukamus JIHK npokapuor u sykapuoT, OCOOEHHOCTH pEIUIMKAlUH,
CUHTE3 OJTHOM Y BTOPOM LN — OCHOBHBIEC PA3IUYMSL.

5. O6pazoBaHue npaMepoB, yAAJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nonumepassl OpraHu3MoB, UX MOJMMEPa3Hasi U SK30HYKJI€a3Hasi akTUBHOCTb.
Pemenue npoGiemMbl CHHTE3a aHTUIIAPAUIETbHBIX LENeld ITpU OJHOHAIPABICHHOM
JBHUKEHUN BUJIKH PEIUIMKALINN.

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

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

8. Uro Takoe mpaitMepbl 1 KaK UX KOHCTPYHPYIOT?

9. Uto MCHonp3yIOT B Ka4eCcTBE MpeAmecTBeHHuKoB cuaTe3a JJHK?

10.IlpeacraBnenue o ATUHHBIX U KOPOTKUX MAaTPHIAX, XapaKTep HAKOIICHUS
npoayktoB I[P, kakue wmaTpuisl OyAayT mpeoOnaiaTh B KOHIIE YCICIIHO
MpOoIIeAIIed peakuu?

11.®depmentol g [ILP, X ocoOEHHOCTH, caMblii M3BECTHBIN MOIXOSIINAN
dbepment ams [TLP.

12.IIpoexT «I'eHOoM 4YenoBeKay, ero JHUIEPbl U JBE KOHKYPUPYIOLIUE TPYIIIHL.

P€3}IJ'IBTaTBI IIPOCKTA: KOJIHN4YECTBO I'CHOB, JOJIA 6CHOK-KO)II/IPYIOH_II/IX
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MOCJIEAOBATEIbHOCTEN,  YHUKAJIbHBIE  IOCJEAOBATEIbHOCTH,  IOBTOPEHHbIC
MOCJIEA0BATEILHOCTH (ITOBTOPHI), KX OCHOBHBIE THUIIbI, MOOUIbHBIE TEHETUYECKUE
AJIEMEHTHI, TPAHCIIO30HBI U UX THUIIBI.

13.Tpanckpurmmsi ¥  JKCIPECCUS TEHOB, TMPHUHIMIBI  TPAHCKPHUIIIIUH,
MPOMOTOPBI CUJIbHBIE M Cia0ble, KOHCEHCYCHBIE TIOCIEAOBATEILHOCTH U HUX
OCHOBHBIE MOTHUBBI y IPOKAPHOT U IYKAPHOT.

14 EayHunbl  TPAHCKPUMIMK, TaHAEMHO-TIOBTOPEHHBIE TEHBI, «EIOYKHU
TPACKPUIIUN», TOHATHE SIPBIIIKOBOIO OPraHU3aTopa, IMOHATHE IPOLECCUHTa
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.Tumnbl pa3pbIBOB M KOHIIOB.

19.1lpuHIMNI MOJICKYJIIPHOTO KOHCTPYMPOBAHUS M OCHOBHBIC KOMIIOHEHTBI
MOJIEKYJIIPHBIX KOHCTPYKIIUH, HEOOXOMUMBIE JJIi MCIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

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

21.Tunsl BEKTOPOB: TUTa3MUIbI, KOCMHJIBI, BUPYCHBIC BEKTOPHI, HCKYCCTBCHHBIC
XPOMOCOMBI OaKTEepUid, APOKKEN, YEIOBEKA — OCOOCHHOCTH X KOHCTPYUPOBAHUS
(KITrOUEBBIC DJIEMEHTBI) U IPUMEHEHUS (Ha3HAYEHUE PA3HBIX BEKTOPOB).

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

23.Tunsl TOCTaBKU T€HETUICCKUX KOHCTPYKIIMM, TUTTBI KJIETOK-MHUIIICHEH, TUITHI
TeHETHYECKUX MOIU(UKAITIIA.

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

25.MexaHn3M UMMYHHOM 3anuThl 6aktepul, ctpykrypa CRISPR, tracrRNA,
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26.Cas rensbl, 0enok Cas9 u MexaHu3M ero padoThI.

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

28.11puHnun  TapreTupoBaHus (HaBEACHHWS) JBYLETIOYEYHOIO pas3pbiBa U
WCIIPABJICHUS] MYTAllMM C TMOMOIIBIO pernapalyy C HanpaBICHHBIM T'OMOJIOTOM
(Homology Directed Repair (HDR).

29.KynbTUBUPOBaHUE KIIETOK U KJIETOYHBIE TEXHOJIOTHH.

30.I'maBHBI BOTMPOC B JKW3HU KJIETKH, JIBA BO3MOXHBIX MYTH U KJICTOYHBIHA
UK.

31.CTBONIOBBIC KIICTKH, WX KiIacCU(UKAIUSA 110 TOTEHIIMATy pPa3BUTHSA,
OpUMEpPbl  TOTUINOTEHTHBIX,  IUIIOPUNOTEHTHBIX,  MYJIbTUIOTEHTHBIX U
YHUIIOTEHTHBIX CTBOJIOBBIX KJIETOK.

32.IlonsiTHE  pereHepaTUBHONW  MEOWIIMHBI W 00JIaCTH  TIPUMEHEHUS
OMOMEIMIIMHCKUX  KJIETOYHBIX  TeXHOJoruid. Hwuima CTBOJOBBIX  KJIETOK.
BHEKIETOYHBIN MATPUKC, €ETO POJIb.

33.IlpuHIMTIBI  KOHCTPYMPOBAHKMS ¥ HCIOJIL30BaHHUS OMOMCKYCCTBEHHOTO
BHEKJIETOYHOTO MAaTPUKCAa W €ro NPUMEHEHHUE B PETCHEPATHBHON MEIUIMHE.
[TewaTh MaTpHKCa M TKaHeBas redath (tissue printing).

34. TexHONOTHsA pereHEepPaTUBHOM MEAMIIMHBI JJIsi JiedeHus: oxoroB. Mmes u
MPUHLUIBI PA3BUTHUS IEPCOHATN3UPOBAHHON METULIUHBI.

35.PenmponykTuBHOE W TepameBTHYECKOe  KJIOHHMpoBaHWe.  [IpuHImm
KJIOHUPOBAHHMS MJIIEKOMIUTAOUIUX, UICTOpUs OoBeuKHu Jloyu.

36.OMOproHaNBHBIC CTBOJIOBBIC KIETKU. VIHAYIIMpOBaHHBIE CTBOJIOBHIC KIICTKH,
terpana C. SImanaxu.

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

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

Koppekuusi naTOreHHbIX FreHeTUYECKUX MYTALMi Y SMOPUOHOB YesIOBEKa.
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KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HaA 3249€TC 110 JMCHUIIINHE
«MO.]'IeKyJ'IﬂpHO-FeHeTI/I‘IeCKI/Ie TEXHOJIOI'MH B MCJIUIIHUHE)»

banxabl
(pedTUHTOB
O OIICHKH)

Onenka
3agera

TpeodoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3A4meHo)

OrneHka «OTJIIMYHOY BBICTABIISAETCS CTYACHTY, €CJIU OH
ri1y0OKO ¥ MPOYHO YCBOMII IIPOTpaMMHBINA MaTepua,
MCYEpIBIBAIOIIIE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTPOIHO €ro u3Jaraer, yMeeT TECHO YBS3bIBATh TEOPUIO C
IIPAKTUKOM, CBOOOHO CIIPABIIAETCS C 33JauaMu, BOIIPOCAMHU
U IPYTUMU BUAAMU IPUMEHEHUSI 3HAHUM, TPUYEM He
3aTPYJHSETCS C OTBETOM IIPH BUIOM3MEHEHUH 3aJaHUH,
UCIOJIb3YET B OTBETE MaTepual MOHOrpaduueckoi
JUTEPaTyphl, IPABUILHO OOOCHOBBIBAET IPUHSTOE PELICHHE.

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 BOIPOC,
IPaBUJIBHO MPUMEHSET TEOPETHUECKUE TTOJIOKEHUS IPU
pEILIEHNU IPAKTUYECKHUX BOIIPOCOB U 33/ay, BIAJCET
HE00XOIMMBIMU HABbIKAMH U IPUEMAaMU UX BBIMOJIHEHUS.

75-61

«3a4meHno»

O1neHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY,
€CJIM OH MMEET 3HAaHUS TOJIBKO OCHOBHOI'O MaTepHasa, HO HE
YCBOMJI €70 JI€TaJIEH, JOIIyCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBUIbHBIE (POPMYITUPOBKHU, HAPYIICHHUS JIOTUIECKON
IIOCJIEIOBATEILHOCTH B U3JI0KEHUH IIPOIPAMMHOIO
MaTepHuaa, UCIBITBIBACT 3aTPYIHEHHUS IIPU BBIIIOJIHEHUH
PaKTUYECKUX padoT.

60-50

«HE3A4YMEHO»

O1ieHKa «HEYAOBJIETBOPUTEIHHOY BBHICTABIISETCS CTY/ICHTY,
KOTOPBIM HE 3HAET 3HAUUTEIbHON YaCTH MPOTPAMMHOI0
Martepuaa, JOMyCKaeT CyIeCTBEHHbIEC OIMOKH,
HEYBEPEHHO, C OOIBIINMU 3aTPYAHEHHUSIMH BBITTOTHSET
npakTuueckue padotsl. Kak mpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIE€HTaM, KOTOPbIE HE
MOTYT IIPOJIOJDKUATE 00y4deHue 0e3 JOMOTHUTETBHBIX
3aHSITUN IO COOTBETCTBYIOUIEH AMCIUIUIMHE.
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