MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30BAHU S POCCUHMCKON ®EJEPAITN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs

«/laIbHEeBOCTOYHBIN (eepaIbHbIIl YHUBEPCUTET»
(ABDY)

IIKOJIA BUOMEJJUIIUHBI

«COI'JTACOBAHO» - «YTBEPXIAIO»
PyxoBomgutens OI1 "< Jdupexrop enapramenra
<<MG,I[I/II_II/IH?af{ OMOXUMUSD) Y < ) v MeTuIMHCKeH OMOXUMUHN 1 OHO(DH3UKU

/]/Z /J/Z Z/%/" Mowmor T.B.

(TmorHch)

«10» nrons 2019 r.

J ~~ Momor |

(Tommicsk)

«10» nrouss 2019 r.

PABOYAS TIPOTPAMMA YYEBHOM JUCHUIIJIMHBI (PITY JI)
«'eHeTHYeCKAs UHIKEHEPHSD)
CrnenuaiabHocth 30.05.01 «MeauuuHcKkass 0HOXUMHU»
dopMa MOArOTOBKYU 0OYHAS

Kypc 4 cemectp 8

nexkuuu 18 yac.

MPaKTHYECKHe 3aHsATHs 36 yac.

nabopaTtopHble pabOThl HE TPETYCMOTPEHO

B TOM 4Hclie ¢ ucnonb3oBanueM MAOQO nek 2 /mp. 24/ na6. 0 yac.

BCET0 YaCcOB ayIMTOPHOU Harpy3ku 54 yac.

B TOM YHCIIe ¢ Hcnonb3oBaHueM MAO 26 gac.

caMocCTosTelIbHast paboTa 54 vac.

KypcoBasi paboTa / KypcOBOH MPOEKT HE MPeIyCMOTPEH

3a4eT § ceMecTp

HK3aMEH He TPeTyCMOTPEH

Pabouas nporpamma cocraBieHa B COOTBETCTBUHU € TPEOOBAHUSIMU (PesIepaibHOTO
roCyJapCTBEHHOT'0 00pa30BaTeIbHOI0 CTaHAapTa BBICIIEr0 00pa30BaHuUs IO HAIPaBJICHUIO
noarotroBku 30.05.01 «MeaunuHckas OMOXUMUS», YTBEPKIASCHHOTO MPUKa30M MuHHCTEpCTBA
oOpa3oBanus 1 Hayku Poccuiickoii @eneparun Ne 1013 ot «11» aBrycra 2016 1.

PaGouast mporpamma oOcyxneHa Ha 3aceqaHuu JlemapramMeHTa METUIIMHCKOWM OMOXWMHH U
onodusuku, mpotokon Ne 1 ot «17» centsiops 2018 r.

Hupekrop [enapramenta: k.M.H., Momor T.B.

CocraBurens: k.0.H., noueHt Kymeiiko B.B., 'onuapos H.B.



AHHOTAIUA

JucuuminHa «I'eHeTu4eckasi WHXKEHEepUs» MpeaHa3HaueHa JJIsl CTYJEHTOB,
oOyuaromuxcst 1o oOpaszoBarenbHOoM mnporpamme 30.05.01 «MeaumnuHckas
ouoxumus». [ucuurniamHa peanusyercss Ha 4 Kypce, 8 cemecTpe, BXOIUT B
BapUATHUBHYIO YacTh JUCIUIUIMHONW 10 BBIOOPY. OOImas TpyJ0eMKOCTh OCBOSHUS
JUCUUIUIMHBL COCTaBlAeT 3 3ayeTHBIX enuHul, 108 4dacoB. YueOHBIM IUTAaHOM
npeaycMoTpeHsl 18 wacoB jekuuii, mnpaktudyeckue 3anaruss (36 yaca), u
caMocCTosiITeNbHas paboTa cTyneHTa (54 vac).

[Ipu pazpaboTke paboueit mporpaMMmbl yueOHON NTUCHUILTUHBI UCTIOIb30BaH
@denepaibHBI  TOCYJAPCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPT  BBICIIETO
oOpazoBanus 1o crnenraibHocTd 30.05.01 «Meaununackas 6MoxumMus» (YpoBEHb
MOJATOTOBKH CIIEIIUATUTET).

[Iporpamma kypca onupaetcsi Ha 0a30BbI€ 3HAHUSI, TIOJYYCHHBIE CTY/ICHTAMU:

OIIK-1 - roToBHOCTHIO pelIaTh CTaHAAPTHBIC 3ajayd MPodecCHOHATHHON
NEATEIbHOCTH C MCIOJIb30BaHUEM HH(DOPMAMOHHBIX, OHOIMOTpadUIecKuX
pecypcos, MEAMKO-OMOJIOTHYECKON TEPMUHOJIOTHH, nH(DOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  Y4eTOM  OCHOBHBIX  TpebOoBaHUI
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

OIIK-7 - TOTOBHOCTH K WCIOJb30BAHUIO OCHOBHBIX (DU3UKO-XUMUYECKHUX,
MaTeMaTUYECKUX MW HHBIX €CTECTBEHHOHAYUYHBIX TMOHATHH W METOAOB IMpHU
perieHny npodecCuoHaNbHBIX 3aa4.

Heabro nuctunnuabel  «l'eHeTUYECKass WHXKEHEPHUs» SBISIETCS 00ydeHue
CTYJICHTOB 0a30BbIM METO/aM PabOThl ¢ TEHHO-WHKEHEPHBIMU KOHCTPYKLIUSIMU U
dbopMHpOBaHWE KOMIUIEKCHOTO TIPEACTABICHUS OO0 WCIONIh30BAaHUU METOOB
MOJIEKYJIIPHOM OMOJIOTHUU B OMOMEIUIIMHCKUX UCCIIEOBAHUSX.

3agaum:

e U3yunTh TEOpEeTHUECKHE OCHOBBI METOJOB MOJEKYJSIPHOW OWOJOTHH U
T€HHOU UHXECHEPHUU

e Osnakomuthcda ¢ Metogamu [P u MoneKkyIspHOro KI1OHUPOBaHUS



e (3HAKOMHTHCS C MCTO/JaMHU aHaJIN3a HYKJIICOTUAHBIX HOCHeﬂOBaTeHBHOCTeﬁ

e l3yunth 06a30Bble METOABI PabOTHl C KYyJbTYpaMH pPAKOBBIX KIETOK

YyeoBeKa
e 3yuuth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

HCﬁCTBHH IMPOTHUBOOITYXOJICBBIX

B pesynprare m3ydeHWs MAHHOW MUCHUIUIMHBI Y OOydarommxcs (HpopMUpyroTcs

cienyroume npodeccuoHanbHble KOMIETEHIMH (3JIEMEHTHI KOMIIETEHITHH).

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIIUH
OCHOBBI IPEJIMETHOTO [TOUCKA B
OILTK-9 S MH(POPMAIMOHHBIX, OMOIHOrpaduIecKuX
FOTOBHOCTS K NPHMEHEHHIO pecypcax, MeIuKO-O0nO0JIOrHUECKYI0
CIICHUAJIN3UPOBAHHOTO TCPMHUHOJIOTHIO.
000py10BaHUS U MEJULIUTHCKUX Haxonuts nmureparypy, ONMCHIBAIOILYIO
U3/ICITUH, TIPETyCMOTPCHHBIX ISt yMmeer OTKPBIThIE BOMPOCHI B 00JIaCTH COBPEMEHHOM
UCIONb3OBAHNA B OMOTEXHOJIOTUU U 3PABOOXPAHEHMUSL.
npoeceHonanLol chepe — MetonaMu noucka Hay4HOH nHGoOpMaLuu B
0a3ax nanHbix NCBI
[Tpuntun pabots! aMmrurdukaropa ams
nposenenus 1P, o6opynoBanust st
3HaeT anekTpodopesa 0ETKOB U HYKIEMHOBBIX KHCIIOT,
TK-11 roTOBHOCTS K OpraHH3aLiy MHKY0aTOpOB M OMOPEAKTOPOB JUIsl paboTHI ¢
1 OCYILECTBICHNIO PUKIAAHBIX 1 KJIETKaMH TIPOKAPUOT U SYKAPHUOT.
MPAKTUYECKHUX MMPOCKTOB M MHBIX PaboTath ¢ KyIpTypaMu POKAPUOTHIECKUX U
MEPONPUATHIA MO N3YUEHHIO Veer 9YKapHOTHUECKUX KIIETOK, MOIy4aTh
OMOXMMHUYECKUX U CTaOMIIbHBIE KJICTOYHBIC JINHUHY,
(U3MOIOTNUECKUX MPOIIECCOB U HKCIPECCUPYIOLTYI0 PEKOMOMHAHTHBIE O€NKH.
ABJICHUH, POMCXOIAIIMX B MeTtonamMu NoIMMEPA3HOM [IENHON PeaKIuy,
KIIETKE HCT0BCKA 3IEKTPOPOPE3OM OEITKOB ¥ HYKIEHHOBBIX
Brnaneer | kuciot, MeTojaMu OYMCTKU U BBIACICHUS
O€JIKOB 1 HYKJICMHOBBIX KHCIIOT, METOJIAMH
MOJIEKYJISIPHOTO KIIOHUPOBAHMUSL.
OcobeHnHocTH paboThl M BOBMOKHOCTH
3HaeT 000pyIOBaHUS JIJIST TPOBEICHUS
MK-12 OMOTEXHOJIOTUYECKHX PaboT.
CTIOCOOHOCTH K OTPEICIICHHIO [TprMeHSTh HOBBIE METOJIBI M METOIUKH,
HOBBIX 0OOJacTell uccnenoBaHus u Veer HarpaBJIeHHbIE HA OXPaHy 3/10pPOBbs IPaX/1aH B
npobieM B chepe pazpaboTku 00J1aCTH COBPEMEHHOUW OMOTEXHOJIOTUH U
OMOXUMHUYECKUX U (PU3UKO- 3JIpPaBOOXPAHEHHMS.
XMMHYECKUX TEXHONOTHH B HaBbikamu BHEJPEHUH HOBBIX METOJIOB M
3ApaBOOXPaHCHUHI Braseer METO/MK, HAIIPaBJICHHBIX HA OXPaHy 310POBbS

rpaxkJaaH B 00JaCTH COBPEeMEHHON
OMOTEXHOJIOTUH U 3PABOOXPAHEHHUS.




s popmMupoBaHuUs BbIIIEYKAa3aHHBIX KOMIIETEHIIUI B paMKaxX JAUCHUTIIHHBI
«['eneTnueckass WHXEHEPHUS» NPUMEHSIOTCA CJICAYIONIHNE METOAbl aKTUBHOTO/
WHTEPaKTUBHOIO O0YUYEHUS:

JleKurOHHBIE 3aHATHS:

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

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

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUECKOM YACTHU KYPCA

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

IlentpanbHas gormMa MoJiekyJsspHoi Ouosoruu. I[lonsrtue rena. CTpykTypa
IF€HOMOB IIPOKapHOT M 3ykKapuoT. OmepoHHas CTPyKTypa I€HOB IIPOKApHUOT U
IIpEPBIBUCTAsA CTPYKTypa reHoB sykapuor. Marpuunas PHK. Ilonstue nucrpona.
Okcnpeccus reHoB. [loHsaTre ammindukanuy B KUBBIX opraHu3Max. Permkanus
JHK y npokapuot u s3ykapuot. AMIunkoH. [Ipaitmepst u JJTHK nomumepasel. Taq
noivMepasa U ee pekoMmOuHaHTHble (opmbl. Mexanusm IILP. Tumnsr ITTLP.
[lepBuuHas MocCieq0BATEILHOCTh OMOMOIMMEPOB. DIEKTPO(Ope3 HYKIEHHOBBIX
KHCJIOT. @yopeCUEHTHO MEYEHBIE Ne30KCUHYKIIeOTUATpUocharsl.
CexBenupoBanue no CoHrepy. MexaHM3Mbl TPAHCKPUILUWKA Yy NPOKAPUOT M
syKapuoT. MexaHu3Mbl OOpaTHOW TPaHCKPUIIIUUA y BUPYCOB. Mcmombp3oBaHue
KauecTBeHHOM U kosmyecTBeHHOM [I[IP ¢ oOpaTHOW TpaHcKkpumnuuen B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

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

C IpMMeHeHNeM MUKPOOPTraHM3MOB U BEKTOPHBIX cucTeM (4 yac.)



[TonsitTue MopenbHOrO 00BEKTa. MonensHas cucrtema. Bupycel: Bupyc
tabauHo¥ Mo3ankH, baktepuodar T4, dar nssmoma. Dybakrepun: Escherichia coli,
Bacillus subtili, Mycoplasma genitalium. I'puGsr: Saccharomyces cerevisiae,
Schizosaccharomyces pombe.  Pacrtenus: Arabidopsis thaliana. Kierounsie
KyJbTYphl MilekonuTaromux. [lonstue pexomoOunamuu. PexomObunantHas JIHK.
OHnoHyKIIea3bl pecTpukuuu. CailTel pecTpuKiuu. JIMNKWE W Tynble KOHIIBL
PectpuktHpii  anamu3 wmonexkyn JIHK. [Tonsitue BekTopa. IIpomoTOpEL.
[Tonmunuakep. MyJIBTUKONUWHOCTD U YHUKOIHMIHOCTh CTapTOB pEIUIUKALUU.
Tunel ipomotopoB. MHaykTOpE! 3kcnpeccun. UHcynsaTopel. llonsaTne cenexunw.
CenextuBHbId Mapkep. Knaccudukaius ceneKTUBHBIX MapKepoB. AHTHOUOTUKH U
CeJIeKTUBHbIE cpenbl. beno-ronybas cenexuus. KoMIIETEeHTHBIE ~ KIJIETKH.
Tpancpopmanus. TernnoBoil MIOK K 3iEKTporopamus. BeiceB Ha NUTATENbHYIO
cpeny. OtOop M aHanM3 TpPaHCPOPMUPOBAHHBIX KIOHOB ¢ momoiupio [P u
pecTtpukuuu. BekTopbel Uil KIOHUpOBaHMS B Apoxokax. Cpenbl Juisl pocrta
apoxokedl.  Crneunduka  cemekuMM W pocTa  JAPOAIKEBOM  KYJIbTYpBL
Tpancdopmaiiust IpoKKEBBIX KIETOK.

Tema 3. Co3panue M HMCIOJIb30BAHHE ICHETHYECKUX KOHCTPYKUMH sl
TPAHCreHe3a B KJIeTKaX MJICKONUTAKIINX. TpaHCreHHbIe KUBOTHBIE.
IlepcnekTuBBI reHHOI Tepanuu (4 yac.)

IloueMy Henb3sd  HCHOJNB30BATh  MHUKPOOPTaHU3MBI  JUISl  DKCIIPECCHH
NOJIHOPa3MEpHbIX TeHOB sykapuoT. Donnuur OenkoB. IlocTTpaHcnsuoHHbIE
Moaudukauuu OenkoB. I'oMosornuHas pexomOuHanus. JIluHus KypuHbix B-
muMmdorutoB DT40 u e€ npeumymectBa. Ucnonb3oBanue texnomorun CRISPR
Cas9. IloHsATHE HCKYCCTBEHHOW XPOMOCOMBI. VICKyCCTBEHHBIE XPOMOCOMBI Kak
BekTopel. BAC, YAC, MAC, PAC, HAC. VYcrpoilcTBO HUCKYCCTBEHHOM
xpoMmocoMbl uenoBeka. Otrimune UXY OT ApyruxX HMCKYCCTBEHHBIX XPOMOCOM.
LoxP-Cre pexkomOmnamusa. HPRT omocpemoBanHass cenekmus. DKCIPECCHs
MTOJTHOPA3MEPHBIX TEHOB B HMCKYCCTBEHHBIX XPOMOCOMAax uenoBeka. JlocTaBka
I€HOB B KJIETKM YEJIOBEKA. DJIMMUHHPOBAHUE MCKYCCTBEHHOW XpOMOCOMBI. [et-R

pernpeccop Uil KOHTpOJsL 3Kcnpeccud. llpuMmeHeHwe UMHCYIATOPOB — AJis



CTaOWIM3alMM  JKCIPECCHMH.  [paHCT€HHbIE  KUBOTHBIE.  XPOMOCOMHBIE
nepecTpoiku. Cenekuusi MHOTOKJIETOYHBIX. TEXHOJOTUH CO3AaHUS TPAHCTEHHBIX
MJIEKOMUTAOMUX. M CMONb30BaHUE pPETPOBUPYCHBIX BEKTOPOB Il CO3JaHUS
TPAHCTE€HHBIX KUBOTHBIX. Merton Mukpounbekuu JIHK.Ilmtopunorentasie
AMOpUOHAJILHBIE CTBOJIOBbIE KJETKU. llomydeHne W cesleKiusi TpacreHa.
MukpounbeKkis B 0JacTOUCTY MiiekonuTaroniero. CkpelirBaHie TPaHCTEHOB.
[lomyyeHne JNMHWKM  TPAHCTCHHBIX  KMBOTHBIX.VICIIONB30BAHHE  DIIUTEIUEB
MOJIOYHBIX JKE€JIE3 B KAyeCTBE MCTOYHMKA TE€HETHYECKOTO MAaTepuayia s
KJIOHHPOBaHMs. BrplpamyBaHue 5>NUTENMEB MOJIOYHBIX JKENE3 B KYJbTYpE.
Nuayxkuust GO dasel. Y ganenue siapa u3 sitnexinetkd. CausiHre TOHOPHOTO siipa !
pPELUIIMEeHTHON stifiiekneTku. KynbTUBUpOBaHME TEPBBIX JEIEHUN ApOOJICHUS.
NmnnaHTamus B Opranu3M CypporaTHOd MaTepH.

Tema 4. Pa3pabGorka U CO3JaHHE TeHEeTHYECKUX KOHCTPYKUMH
onodapmManeBTHYECKOr0 Ha3HAYeHUd (2 yac.)

Okcrpeccuonnbie mrammbl E. Coli. DkcrpeccnonHbie BeKTOpBI. WHIYKTOPHI
skcnpeccun, UIITI. O6patnas tpanckpumnuusa. KnonupoBannas [IHK.Cucrtema
nosiyueHus: uarepdepona. IlomydeHue yenoBe4eCKUX TOPMOHOB C MPUMEHEHUEM
METOJIOB TeHHOW wuHxeHepuu. [Ipow3BojcTBo aHTuTen ¢ mnomompio E. coli.
CriocoObl MPOM3BOACTBA MHCYIMHA. [IpOMBIIITIEHHOE MPOU3BOACTBO OEJIKOB IS
(bapmManeBTUYECKOT0 IPUMEHEHMUS. Opranuzanus OMOTEXHOJIOTUYECKHUX
IPOU3BOJACTB C HCIIOJIB30BAHUEM PEKOMOMHAHTHBIX MHUKpoopraHu3MoB.Tect
CUCTEMBI Ha OCHOBE HCKYCCTBEHHBIX XpOMOCOM uenoBeka. [lowck BemectB —
KAH/IUJIATOB, BBI3BIBAIOLIMX XPOMOCOMHYIO) HECTAOWUIBHOCTb. TE€CT-CUCTEMBI C
UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OCJIKOB.

Tema 5. AHa/IM3 reHeTHYECKH 00YCJIOBJIECHHBIX NMATOJIOT Ui, MOHOTEHHBIX U
MyJabTH(QAKTOPHBIX 3a00JieBaHui (2uac.)

Onnonykieotuansie  3ameHbl  (Single  Nucleotide Polymorphism, SNP).
Mytranuu: aenenuu, MHCEPLUHH, TPAHCBEPCCHUH, TPaH3ULIMU. [[puMeHeHre MeTo0B
CEKBECHUPOBAHUS JU1SL HCCIIEJOBAHHU I MyTareHesa. CpaBHeHue

nocnenosareiabHocTeit JIHK Clustal. Ba3el jaHHBIX OJHOHYKICOTHIHBIX 3aMCH.



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

Tema 6. OT reHeTHYECKOr0 AHAJIU3a K T€HOMHOM MeAMUMHE: TeXHOJOTHMH
MOJJTHOT€HOMHOI0 CKPMHUHIA accouManuii ¢ maroJjioruei (2 yac.)

ba3oBble MPUHIMIIBI IOJHOT€HOMHOTO CEKBEHUPOBAaHUSA. OMyJibccuonHas [11[P.
Coznanue Oubmuorek. MeToapl MOJTHOTEHOMHOTO  CEKBEHUPOBAHUSA IS
uJeHTUUKAITIH MYyJIbTH(HAKTOPHBIX 3a00JIeBaHUM. [Tomyuyenue
MOCIIETIOBATELHOCTEN TPAHCKPUNITOMOB. AHHOTHPOBAHUE MOCJIEA0BATEIbHOCTEN
B 0a3ax JaHHBIX. TEXHOJIOTMH TMOJIHOT€HOMHOTO CKpPHUHHHIA acCOIUaluid C
natosiorneil. buomHdbopmarika: BO3HHUKHOBEHHUE, 1IETH, 3aJa4yu, METOJbl. basbl
JAHHBIX: KJacCU(UKAIUs, OCHOBBI CTPYKTYp. ba3bl JaHHBIX OEJIKOBBIX
IIOCIIEIOBATENBPHOCTEN. ba3bl JaHHBIX MOCIEAOBATEIBHOCTEW HYKICHUHOBBIX
KUCIIOT. baHku naHHbIX MeTaboianmueckux myTed. basel, comepskamue pe3yibTaThl
rJI00QNBHBIX ~ OJKCIEPUMEHTOB MO  aHanmu3y  okchpeccud.  OCHOBHBbIE
oubnuorpaduueckue 6a3pl ganHbix. NCBI, ENTREZ u BLAST — na3nauenwue,
WHCTPYMEHTHI, 3a7auu BeIpaBHMBAaHME JBYX MOCJIEA0BATEIbHOCTENW, TOYCUHBIC
Matpuilsl. O3HakomieHue ¢ 6azamu ganaeix NCBI. Tlonstue dopmaros: FASTA
u GenBank. BeipaBHuBaHNE HYKJICOTHIHBIX MOCIEAOBATEILHOCTEH. ba3bl TaHHBIX

SNPs acconenpoBaHHBIX C TATOJOTUSIMH.

|. CTPYKTYPA U COAEPKAHUE MPAKTHUYECKOM YACTHU KYPCA

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

Ilnan 3apaTud:



1. JlaGopaTopHas mocya ¥ MPUHIUIBI pabOTHI C HEM.

2. ObopynoBanue

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

4. IlpakTMueckue  HaBbIKM ~ pabOTBI C  BECAMM  aHAJIMTUYECKUMHU,

MCXaHUYCCKHUMHU U 3JICKTPOHHBIMMU.

3ansitue 2. IIpuroroBiieHHEe PACTBOPOB /ISl BbIIEJEeHHS W aHAJIN3A
HYKJEHMHOBBIX KHCJIOT ( 2 yac.)

Ilnan 3aHsTHA:

1. CriocoObl BEIpaKEHHUS KOHIIEHTPAIIMHA PACTBOPOB.

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

3. IloreHumomerpus. YcTporcTBO IOTEHI[MOMETPA U pH-MmeTpa.
OYHKIIMOHUPOBAHUE CTEKIISTHHOTO U KOMOMHUPOBAHHOTO 3JIEKTPOIOB.

4. Tlorenmuomerpuyeckoe TUTpoBaHue. bydepHbie pacTtBopbl, OydepHas

CMKOCTB.

3ansaTue 3. [IpuHUMOBI MAHUNYJAUMHA ¢ OMOMATEPHAJIOM, BblIIEJICHUE U
aHAJIU3 HYKJIEMHOBBIX KHCJIOT ( 2 yac.)

Ili1an 3aHsaTHA:

1. IlpuHUMOBI MaHUITYJISIUU C OOpa3laMu TKaHEeH, KJIETOK U JIabopaTOpHBIMU
YKUBOTHBIMHU

2. TlpaBumna paGoThl B MOJICKYJIIPHO-OMOIOTHYECKOM JTA0OpATOPHH.

3. Knaccudukamus moMenieHui 1o CTerneHu YuCTOTHI.

4. JlamMuHaApHBIN NOTOK.

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

3ansitue 4. Metoan! Boiiesienus JIHK n PHK u3 pa3iu4HbIX HCTOYHHKOB (

2 4ac.)



Il1an 3aHaTHA:

1. I'omoreHmsanus TkaHeu. JKMIKOCTHBIE METOIBI.

2. TBepmoda3zubie MeTOIbI. XaOTPOIIHBIE areHTHI.

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

4. IlepeocaxieHHE HYKJIEHMHOBBIX KHCIJIOT C IOMOIIBK) H30IPOINIIOBOIO H
STUJIOBOI'O CIHPTA.

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

3anstue 5. Ieab-3/1eKTpodope3 HYKIEHHOBBIX KUCIOT ( 2 yac.)

Ili1an 3aHsaTHA:

B Teopus pasnenenus MOJNEKYN B JJIIEKTPUUYECKOM MOJIE.

B Arapo3sblii 1 NOTUAKPUIAMUIHBIN TEIb.

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

B Amnanus pesynbraToB anekTpodopesa PHK u JIHK. Onpeanenenus kauerca

BBIJICOCHUS HYKJICMHOBBIX KHCJIOT C IIOMOIIBIO dJIEKTpodopesa.

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

Ilinan 3anATHA:

1. Onrunueckas miotHocTs pactsopoB JJHK u PHK.

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

3. YcrpoiictBo criektpodoTomMeTpa, POTOKOIOpUMETPa U CIIEKTPOMETPA.

3ansaTue 7. Boigeaenne JIHK u3 o0pa3uoB TkaHei manueHToB (2 yac.)
Ilnan 3anaTus:
1. Metoasl Beiaenenus JJHK u3 pa3amyHbIX ICTOYHUKOB.

2. ®eHo-xJ10poopMHasi IKCTPAKIIHSL.



3. Brigenenue xpomocomuoi JIHK mo meromxy Sambrook and Russell, 2001

3ansitue 8. Ananu3 kadecrBa BbigejeHHoii [IHK B arapo3snom reje u ¢
NoMouIbI0 cieKTpodoTomMeTpun (2 yac.)
ILi1aun 3aHsaTHA:
1. Teopernueckue ocHOBBI aHaIM3a KadectBa BoiaeiaeHHoOW [JHK B arapo3znom
rene
2. 3aBucuMocTh ddekTuBHOCTH pasneieHuss ¢parmentoB JHK or
KOJIMYECTBA arapo3bl B TeJie
3. Oxpacka JIHK B arapo3HbIx rensx.
. Bydep g Hanecenust 06pas31oB Ha relb
. Tunsl 3nexTpodope3Hbibix 0ypepon

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

8

. OnrTnueckas IJIOTHOCTH

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

1. Omnpenenenue npaiiMmepa

2. Pacuer TemmnepaTypsl oTKUTa npaimepa

3. IIpoepka mpaiimepa in Silico

3ansTue 10. [IIP amnindukanus pparMenTa rena uarepeca (2 gac.)
Ilinan 3ansATHA:

1. Teopus noimMepa3HOU LHEMHON peakuu

2. Tlon6op ycnosuii [TLP

3. Tunsi [P ammudukaropos

4. Dnextpodopes3 npoaykroB I[P B arapo3nom rene

3)

. Ananu3 pesynbraron [11[P



3anstue 11. Boiiesienne ¢gparmenTta u3 arapo3soro rejs (2qac.)

Ili1an 3ansaTHA:

1. Habopwel nns Beigenenus JIHK u3 arapo3Horo uiau mnojavakpuiIaMUIAHOTIO
reJist

2. OcobeHHOCTH 31eKTpodopesa IpU MOATOTOBKE 00pa3lioB I BBIIACICHUS U3
reis

3. Knaccuueckue metossl Beiaenenust JJHK u3 araposnoro remns

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

Ilinan 3anATHA:

1. Teopus cekBeHupoBanue no CaHrepy

2. Mcrnonb3BaHne MEYEHHBIX HYKJIECOTHIOB

3. Ilpobonoodzomoska 05 cek8eHUPOBAHUS

4. Peaxmus ¢ Big Dye (Big Dye Reaction)

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

6. AHanu3 pe3yNbTaTOB PEAKIMH CEKBEHUPOBAHUS

3ansaTue 13. AHAIHM3 HYKJICOTHAHBIX MOCJEI0BATEIBLHOCTEl C MOMOLIbLIO
nakera nporpamm Vector NTIl u 6a3 nannbsix NCBI (2 gac.)

Ilinan 3anATHA:

1. Pabora c daiinamu B popmare Geen Bank u FASTA

2. Bo3moxknocTtu nporpamuoro ooecneuenust Vector NTI

3. CpaBHeHHE MMOJY4YECHHBIX MTOCIEA0BATEIBHOCTEHN ¢ 0a3aMU JaHHBIX

4. Ilouck nonumopdu3MoB B MOCIIEIOBATEIBLHOCTIX HHTEPECA

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

Ilinan 3ansATHA:

1. Meroapl KyIbTUBUPOBAHUS KIETOK U TKAHEH.

2. KYJ'IBTypI)I IICPBHUYHBIC 1 BTOPHUYHBIC, IIOCTOAHHBIC KIICTOYHBLIC JIMHWH.



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

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

5. IlpuHuunel  ycrpodictBa M OOOpyIOBaHUS ~ TOMEIIEHUH  JUIA
KyJIbTUBUPOBAHUS KJIETOK, OOKCHI, OakTepuuuanbie jamibl, HEPA-unpTpanus,
JaMuHapHble MIKapbel (CKaMbH), KIACChl JIAMMHAPHBIX IIKa(OB, TOPEIKH,
YCTAaHOBKM JUISI TOJATOTOBKM BOJBI  BBICOKOTO KadyecTBa, CyX0)KapOBbIE
CTEpUJIM3AllMOHHBIE IIKa(bl, ABTOKJIABbI, MHKYOAaTOPbI KJIETOK, HHBEPTUPOBAHHBIE

MUKPOCKOIIBI.

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

Ili1an 3aHsaTHA:

1. PexomOunanTuas JJHK.

2. DHIOHYKJ€a3bl PECTPUKIIHH.

3. Caiirsl pectpukiuu. ECORI u BamHI.

4. Kaptuposanue monekyisl JJHK.

5. Iloaroroska ¢parmentoB JJHK mnsa kinonupoBanus

6. KommereHntHsle knetku. Tpanchopmanus.

7. OCOOEHHOCTH TEIJIOBOTO IIOKA U AJIEKTPOIIOPAIINH

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

1. Tlonsatue TpancheKIuu.

2. Tunsl TpaHChENUPYIOMINX PEaracHTOB

3. Hcnonb3oBaHne JTUMOCOM U AJIEKTPOIIOPAIIHH

4. PexomMOMHAILIMS U BUPYCHBIE CUCTEMBI TPaHCHEKIINU



3anarne 17. Cejekuuss B  KYJbTYype KJIETOK H  OTOOp
TpancopMHPOBAHHBIX KJIOHOB (2 yac.)
Ili1an 3aHaTHA:
. CelleKTUBHBIE MapKePhl KJIETOK MIICKOMUTAIOIINX
. Cocras cpen nis cenekuuu
. IIpaBuna KyJIbTUBUPOBAHUS U PACUET KOHIICHTPAIIUU aHTUOMOTUKOB

1

2

3

4. OT160p KJIOHOB 110 MOP(OJIIOTHIESCKUM TPHUIITHAKAM

5. Unentudukanus TpaHcGOpMUPOBAHHBIX KIOHOB ¢ moMolbio TTIHP
6

. O160p GFP — 10o710XUTENBHBIX KIIOHOB

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

Ili1an 3ansaTus:

1. OCHOBHbIE TIOHSTUS, YCTPOMCTBO W MPUHUMI pabOThl MPOTOYHOTO
nuToayopumerpa,

2. BO3MOYKHOCTH NPHMEHEHHUS METOJa MPOTOYHOM LUTOMETPHUM IJIsl aHaIu3a
KJIETOYHBIX MMOMYJIAIHMA

3. IlpuroroBnenue KJIETOYHBIX CyCHEH3UI In: IPOTOYHOMN
UTOGIyOPOMETPUH

4. Pabora na mnportounom uurodayopumerpe BD ACCURI: kamubpoBka
npudopa, cOOp U MEPBUYHBIN aHAU3 TAHHBIX.

5. JleranbHbI ~ aHAJNM3  MOJIYYEHHBIX  JAHHBIX C  HCIOJb30BaHUEM
nporpammHoro  obecmneuenusst  WIinMDI  2.9:  moctpoenne  omHO- H
JBYXIapaMEeTPUIECKUX TUCTOTpamMM, AuddepeHnranus OJUHOYHBIX KIETOK U
KJIETOYHBIX arperatoB, CO3JlaHUE PETHOHOB, TE€UTHpPOBaHME, CTaTHCTUYECKas
00paboTKa JJaHHBIX.

6. MHTeprmperanus MoJydeHHBIX Pe3yJbTaTOB: aHAJIU3 PacHpeesIeHUs] KIETOK
0 pa3MEepHO-MOP(OJOTHUECKUM MapaMerpaMm (Ha OCHOBE aHaju3a MapaMeTpoB
cBeTOpaccessHUs1) M 1o (¢azaM KJIETOYHOrO IMKJIa (Ha OCHOBE aHalu3a

GbayopecteHITuN NoIuIa TIPOTTHAIHS ).



I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyuaromuxcs no JUcUUIInHe « MeauMHCKass OMOTEXHOJIOTUS» MIPEICTABICHO B
[Tpunoxxenuu 1 u BKItOUaeT B ceOsi:

e TuIaH-TpadUK BBINOJHEHHUS CAaMOCTOATEIBHOW PAaOOTHI MO AMCUUIUIMHE, B
TOM YHCJIE€ MPUMEPHBIE HOPMBI BPEMEHM Ha BBIIOJIHEHHE IO KaXIOMY
3a/IaHMUIO;

® XapaKTEpHUCTHKA 33aJaHUN JUIsI CAMOCTOSITENBHOM padOThl CTYJEHTOB U
METOIMYECKHE PEKOMEH IAlUU 10 X BBIIOJIHEHHUIO;

e TpeboBaHMsI K  MPEACTABICHUIO M OPOPMIICHHIO  PE3YJIbTaTOB
CaMOCTOATENbHON pabOTHI;

® KpUTEPHUU OLICHKHU BBIMIOJHEHHUS CAMOCTOSITEIbHON PabOTHI.



IV. KOHTPOJIb TOCTUKEHUS IEJEN KYPCA

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

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
Tepanun

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 3HAHWH, YMEHHM, HABBIKOB M XapaKTEPU3YIOIIHE ATAIIbI
dbopMupoBaHUs KOMIIETEHIIMA B  TIpollecC€ OCBOCHMS  00Opa3oBaTeIbHOU

porpaMmsl rpeacTapiieHsl B [Ipunoxenuu 2.



CIIMCOK YUYEBHOM JIUTEPATYPbHI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa

1. lenkynoB, C. H. T'eHernueckas uHXeHepHs [DJIEKTPOHHBIA pecypc] :

yueOHo-cnpaBouHoe nocooue / C. H. LllenkyHoB. — DIEKTpOH. TEKCTOBBIC
nanuble. — HoBocubupck : Cubupckoe yHUBEPCUTETCKOE H3AATENbCTBO,
2017, — 514 c¢. — 978-5-379-02024-8. — Pexum pgocryma:

http://www.iprbookshop.ru/65273.html

2. Opexop C.H. ®apmarnieBTHdecKas OMOTEXHOIOTHS [ DIEKTPOHHBIN pecypc] /
- M.: I'SOTAP-Menna, 2013. -
http://www.studentlibrary.ru/book/ISBN9785970424995.html

JlonoJiHUTEIbHAS JINTEPaTypa
1. Knunuyeckas reHeTuka. ' eHOMUKa U TPOTEOMHKA HACIIEICTBEHHON
MaTOJIOTUH [ DIIEKTPOHHBIN pecypce] : yuebHoe mocooue / Myrtosun I'.P. - 3-e uzn.,
nepepad. u jom. - M. : I'90TAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970411520.html

2. MonekynspHbIe OCHOBBI COBPEMEHHON OHOJIOTHM [DIEKTPOHHBIA pecypc]:
VY4eb. nocobue / HApiMmun I'"M., Cabnuna O.B. - HoocuOupck : PUL]
HI'V, 2012. - http://www.studentlibrary.ru/book/ISBN9785443701141.html

3. ®apmareBTHUYECKast OMOTEXHOJIOTHA.  PyKOBOJACTBO K  NPAKTHYCCKUM
3aHATUAM. [DJIEKTPOHHBIN pecypce] : yueoHoe nmocooue / OpexoB C.H. ; mon
pen. B.A. beikoBa, A.B. Kartnuackoro. - M. : 'DOTAP-Menua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970413036.html

4. TyzoBa, P. B. MonekyiasipHO-TECHETUYECKHUE MEXaHU3Mbl HBOIIOLUU
OpPraHMYECKOTO  MHupa. ['eHeTMueckas W KJIETOYHAs  MHXKEHEpHUd

[OnexTponHbI pecypc] : moHorpadus / P. B. Ty3zoBa, H. A. KoBaneB. —


http://www.iprbookshop.ru/65273.html
http://www.studentlibrary.ru/book/ISBN9785970424995.html
http://www.studentlibrary.ru/book/ISBN9785970411520.html
http://www.studentlibrary.ru/book/ISBN9785443701141.html
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
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
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
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

DNeKTpOH. TEKCTOBbIE AaHHble. — MuHCK : benopycckaa Hayka, 2010. —
395 C. — 978-985-08-1186-8. — Pexum JOCTyTIA!
http://www.iprbookshop.ru/10115.html

Ilepevyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHUKANMOHHOU CeTH

«AHTEepHET»

1. UactpymeHT JUTS IIPOBEPKHU paiMepoB in silico

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

2. baza JaHHBIX JJIA ITOUCKa OAHOHYKJICOTHAHBIX 3aMCH

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

3. HWuctpyment mms mnepeBoma mnocnemoBarenpHoctd JIHK B pesepc-
KOMIIJIEMEHTapPHYIO

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

4. http://rosalind.info/problems/locations/ - pecypc m1st caMOCTOSITETLHOTO

u3yueHus ononHgpopmaruku Rosalind.

5. http://www.ncbi.nlm.nih.gov/ - caiit Haumnonansroro LleaTpa

ounorexHomornueckor nadopmaruu NCBI, 6a3a nannbix I'enHbiil OaHK.

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

Search Tool, onnaitH-nporpamma JiJisi BBIpaBHUBaHHUS TOCIICI0BACTbHOCTEN
OMOJIOTMYECKUX MAKPOMOJIEKYJI

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

organizer; nporpamMma-ouOIUTEKAPb.

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

9. http://www.scopus.com — 6ubimorpadudeckas 6a3a TaHHBIX H HHICKC

IIUTUPOBAHKS SCOPUS

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

ounbnmorpaduyeckas 6asa naHHbIX U HHAEKC ruTHpoBanus Web of Sicence


http://www.iprbookshop.ru/10115.html
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
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/

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

10 MOJIEKYJISIPHOU OMOJIOTHH

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

MecTo pacnosioxeHus IlepeyeHsb NporpaMMHOr0 odecneveHHs
KOMIIbIOTEPHO# TEXHMKH, HA
KOTOPOM YCTAHOBJICHO

nporpaMmHoe odecneyeHue,

KOJIM4eCTBO pa0o4yux MecT

KomnerotepHsrit kimacc Ikost Microsoft Office Professional Plus 2013 — oducHBIi makeT, BKIFOYAONTHIA

6uoMenuiuHebl aya. M723, 15 MporpaMMHOE oOecreueHue sl pabOThI C pa3IHYHBIMU TUIIAMH

pabouux mect JIOKYMEHTOB (TEKCTaMH, DJICKTPOHHBIMU TaOIuLIaMu, 0a3aMy IaHHBIX U
p-);

7Zip 16.04 - cBoOOaHBII (haliTOBBIiT ApXUBATOP C BHICOKOH CTEMEHBIO
CXKaTHsl JaHHBIX;

Adobe Acrobat XI Pro — maket mporpamm jist CO3IaHUs B IPOCMOTPA
3JeKTPOHHBIX MyOnuKkanuii B popmate PDF;

AutoCAD Electrical 2015 - TpéxmepHas cucteMa aBTOMAaTU3HPOBAHHOTO
MPOCKTUPOBAHMUS U YSPUCHHUS,

ESET Endpoint Security 5 - komriekcHas 3anuta pabo4nx CTaHIMI Ha
6aze OC Windows. Ioepxka BUpTyaIn3aiuy + HOBbIE TEXHOJIOTHHY;
WinDjView 2.0.2 - mporpamma jjist pacrio3HaBaHusl U POCMOTpa (haiiionB
¢ onnoumenHbM hopmarom DIV u DjVu; SolidWorks 2016 -
nporpammMHbIid komimieke CATIP s apromaruzanun padbot
NPOMBIIUICHHOTO IPENPHUATHS Ha dTarnax KOHCTPYKTOPCKOM U
TEXHOJIOTUYECKOH MOJrOTOBKH IIPOU3BO/ICTBA

Kommac-3D LT V12 - tpéxMepHast cucteMa MO/ICIUPOBaHUS

Notepad++ 6.68 — TexcToBBIi penakTop

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

science/cloning/vector-nti-software.html

2. 1lpu ocymiecTBieHHH 00pa30BaTENBHOIO IMpolecca CTYAEHThI UCIONb3YIOT
nporpammuoe obecreuenne: Microsoft Office (Excel, PowerPoint, Word u ap.),

3JEKTPOHHBIE pecypchl calita J[BDY, Bkmouas ObC J[BDY.



http://www.molbiol.ru/
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html

3. bubnuorpaduyeckas 0Oa3a [aHHBIX M HHIAEKC IUTHPOBAaHUS SCOPUS,
oubimorpaduueckas 0aza maHHbIXx W uHAEKc nutupoanus Web of Science,
MOMCKOBAsl CUCTEeMa, TeHHBIM OaHk M makeT onjaiH-nporpamm NCBI, Hayuynas
anekTpoHHas Oubmuoreka eLIBRARY, »snekTpoHHO-OMOMMOTEUHAss cucTteMa
“Znanium”, snekTpoHHas OuoOimoTeuHas cucrema IPRbooks, mHpOpMalmoHHas
cuctema "EJJMHOE OKHO" noctyna k oOpa3oBaTelbHBIM pecypcaM JIOCTYIN K
AIIEKTPOHHOMY 3aKa3y KHUT B onoimoreke J[IBOY.

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

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

Search Tool, IPOTrPaMMHOE obecrieueHune TUISL BbIPAaBHUBAHUS
MOCIIEI0BAETIFHOCTEH OMOIOTHUECKUX MaKPOMOJICKYT

6. MEGA — mnporpamMmHblii makeT i (UIOTEHETHYECKOTO aHajiu3a u
BBIPABHUBAHUS MOCJIEI0BATEIHLOCTEN OHMOMOJIEKYJT

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

aHaJIn3a KOPOTKHUX HYKICOTUIHBIX HOCHCﬂOB&TGHLHOCTGﬁ )51 HpaﬁMCpOB

VI. METOANYECKHUE YKA3AHUSA ITIO OCBOEHUIO
JANCHUIIJIINHBI

Kypc cTpykTypupoBaH 1O XPOHOJOTHYECKOMY, TEMAaTHYECKOMY U
CPaBHUTEIHHO-TUIIOJIOTMYECKOMY TIPUHITUIIAM, YTO MO3BOJISET, C OJJHOM CTOPOHHI,
CHUCTEMATU3UPOBATh YYEOHBIH Marepuan, ¢ JAPYyrod — MOAUYEPKUBACT CBS3h C
JIPYTUMU JUCIIUTUTMHAMY TYMaHUTAPHOTO U CIIEIIUATBLHOTO ITUKJIA.

B nmpomecce wu3yueHus MarepuajoB ydeOHOTO Kypca Mpemiararorcs
cieayrone GopMbl paboT: YTEHUE JICKIIUN, MPAKTUICCKUE 3aHSITHUS, KOHTPOJIbHBIC
paboTHI.

Jlexyuonnvie 3ansamusi OPUEHTHUPOBAHBI HA OCBEIICHHUE BBOJHBIX TEM B
KOKIBIA pa3fien Kypca W MPU3BaHbl OPUEHTHPOBATh CTYACHTOB B IPEaJIaracMoM
MaTepuaie, 3JI0KUTh HAyYHBIE U METOJIOJIOTHYECKHUE OCHOBBI JUISl JallbHEUIEH

CaMOCTOATENbHON pabOThI CTYIEHTOB.


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

Ilpakmuueckue 3anamusi aKIEHTUPOBAHBI Ha HaMOOJIee MPUHITUITAATLHBIX H
MpoOJIEMHBIX BoIpocax (miocohud W TMPU3BAHBI CTUMYJIHUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYECKOMN MO3UIUU IO IAHHBIM TEMaM.

B paboTe co cTyaeHTaMu HCTIOIB3YIOTCS pa3HOOOpa3HbIe CpeicTBa, (POPMBI 1
MeTO/ bl 00ydeHus (MH(DOPMaIIMOHHO-pa3BUBAIOIINE, TPOOJIEMHO-TIOUCKOBHIC).

Oco00 3HaunMoM n1J1s1 MPOGECCUOHAIBHON MOJATOTOBKU CTYJIEHTOB SIBJISICTCS
camocmosamenvHas paboma 1o Kypcy. B xome 3Toit paGoThl CTYyIEHTHI OTOMPAIOT
HEOOXOJMMBIA MaTepuaa MO0 U3y4aeMOMY BOIPOCY M aHAJIM3UPYIOT €ro.
CamocTosiTenbHass paboTa ¢ JUTEpaTypod BKIIIOYAECT B cE€0sl TaKUe MPHUEMBI Kak
COCTAaBJICHHE IUIaHA, TE3WCOB, KOHCIICKTOB, AaHHOTHPOBAaHWE HWCTOYHHKOB,
Harnucanue pedeparoB. B pamkax yueOHOro Kypca mojapa3zymeBaeTcs COCTaBIICHUE
TEMaTHYECKUX JOKJIQJI0B, KOTOPBIE MPOBEPSETCS MperoaaBaTeneM, 00CyKIaeTcs
CO CTY/ICHTaMH M YYUTBIBACTCS MPU UTOTOBOM KOHTPOJIE 3HAHUM IO KypCy.

CtyeHTOB HEOOXOJIMMO IO3HAKOMHUTH C OCHOBHBIMU HMCTOYHUKAMH, O€3
KOTOPBIX HEBO3MOKHO TIOJTHOIICHHOE MTOHMMAaHuE MpoOieMaTnku Kypcea. [loatomy
OTH HWCTOYHMKU PEKOMEHJOBAaHBI CTYJEHTaM JJis JIOMAIIHEr0 W3y4YeHUs W
BKJTFOUCHBI B IIPOTPaMMYy.

OcBoeHME  Kypca  JOJDKHO  CIIOCOOCTBOBATh  Pa3BUTHIO  HABBIKOB
00OCHOBaHHBIX M CaMOCTOSITEJIBHBIX OIEHOK (hakToB W KoHIenimii. [ToaTomy BO
Bcex (opMax KOHTPOJIS 3HaHWM, OCOOECHHO MPHU CAade 3a4eTa, BHUMAHHUE JTOJDKHO
ObITh OOpameHo Ha mMoHMMaHue (uiIocoPckoil MmpobeMaTUKH, HAa yMEHHE

KPUTUYICCKHU NCITIOJIb30BaTh €€ PE3YyJIbTAThI U BLIBOADI.

VIl. MATEPHUAJIbHO-TEXHUWYECKOE OBECIIEYEHUE
JTUCLHUTIIMHBI

Jis npoBeAeHUA MPAKTUYECKUX pabdoT, a TakkKe M OpraHu3aluu
CaMOCTOATENbHOM paboThl CTyIEHTaM JOCTYIHO cleayroniee JadopaTopHOe
o0OpylOBaHHE U  CHEUUAIU3HPOBAaHHbIE  KAaOMHETHI,  COOTBETCTBYIOIIHE

JEUCTBYIOLIUM CaHUTAPHBIM U MPOTUBOMOXAPHBIM HOPMaM, a TaKKe TpeOOBaHUSM



TEXHUKU OE€30IMaCHOCTH

pabor:

IIPU NPOBEJECHUN Y4E€OHBIX U HAYYHO-IIPOU3BOJCTBEHHBIX

HaunmenoBanmue
000py/10BAHHBIX
noMelneHul u
noMenieHul A
CaMOCTOSITEJILHOM
padoThI

IlepeyeHb OCHOBHOIO 00OPY/10BAHUSA

KomnberoTepHslit Ki1acc

[IxoJib1 OMOMETUIIUHBI
ayn. M723, 15 pabounx
MeCT

Dkpad ¢ anexkrponpuBoioM 236*147 cm Trim Screen Line;
[Ipoexrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Togcucrema cnenuain3npoBaHHbIX
kperuienuid ooopynoBanuss CORSA-2007 Tuarex; [loncucrema
BHJICOKOMMYTAIMK: MaTpuuHbiii kommyTtatop DVI DXP 44 DVI
Pro Extron; ynmuaurens DVI o Butoii mape DVI 201 Tx/Rx
Extron; [Togcucrema ayTmokOMMYTaIK U 3BYKOYCHIICHUS;
aKycTudeckas cucrtema Jijist motojounoro mountaxa SI 3CT LP
Extron; uudposoii aynuonpoueccop DMP 44 LC Extron;
pacmmpenue st Kontposuiepa ynpasienus IPL T CR48;
6ecnipoBoaubie JIBC mia oOydaromuxcst o0ecreueHbl CUCTEMON Ha
0a3e Touek poctymna 802.11a/b/g/n 2x2 MIMO(2SS).

Momno60k HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

YuranpHble 3161
Hayu4noii OubimoTexu
JAB®Y ¢ OTKpBITBIM
JIOCTYTIOM K (poHTY
(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 Mo6wut/cex. Paboune mecta 1ist mojieit ¢ orpaHUYeHHBIMU
BO3MOYXHOCTSIMH 3]IOPOBBSI OCHAIICHBI IUCIICSIMHU M IPHHTEPaAMHU
Bpaiins; 060pyaoBaHbl: HOPTATUBHBIMU YCTPOMCTBAMU /ISl YTEHUS
IJIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOIIUMHA U YHTAIOIIAMHU
MalIMHAMH BUJICOYBEJICUNUTEIEM C BO3MOKHOCTBIO PETYISIIUU
IBETOBBIX CIICKTPOB; YBEINIMBAIOIIMNMHE JICKTPOHHBIMHU JTyIIaMH H
yIbTPa3BYKOBBIMU MapKUPOBITUKAMU

690922, ITpumopckuii
Kpaii, r. BiiaiuBocToK,
octpoB Pycckuii,
nostyoctpoB CanepHsli,

nocenok Asike, 10, ayn. M
421

MynbTuMeauitHAS Ay IUTOPUSL:

Mono610k Lenovo C360G-134164G500UDK; Okpan
npoeknnoHHbI Projecta Elpro Electrol, 300x173 cwm;
MynsTumMeauiinelid npoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpesnoii untepdeiic ¢ cucteMoit
aBTOMaTH4eckoro BraruBanus kadeneir TLS TAM 201 Stan;
Joxyment-kamepa Avervision CP355AF; MukpodonHas
netnuyHas paguocucrema YBUY nuanazona Sennheiser EW 122 G3
B COCTaBe OECIPOBOAHOTO MUKpO(OHa 1 TprueMHIKa; Komek
BueokoH(pepenicpssu LifeSizeExpress 220- Codeconly- Non-
AES; Ceresas Buneoxamepa Multipix MP-HD718; JIse KK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayJMOKOMMYTAIINU ¥ 3BYKOYCHJICHUS; IICHTPATN30BAHHOE
6ecniepeboitHOe oOecredeHne IeKTPONUTaHuEM

690922, IlpumMopckuil Kpai,

Jla60paT0p1/m 6I/IOMC,I[I/II_II/IHCKI/IK KJICTOYHBIX TEXHOJIOTHMI




r. BuaguBocTok, ocTpoB
Pycckui, MOJYyOCTPOB
CanepHblii, mocenok AsKc,
10, ayn. M820, M823, M826

[Tpubop mi1st mpoBeACHUST NOIMMEPA3HOW LEMHON PEeaKUH C JeTeKUueH
MPOAYKTOB aMIUIM(HUKAIIMK B PEKUME «peanbHOro BpemeHm» CFX96
Touch Real Time System

Kamepa mms osnexrpodopesa Mini-Sub Cell GT System (BioRad
1704467)

Kawmepa mis Beprukanbaoro snektpodopesa Mini-PROTEAN Tetra Cell,
BioRad 1658003

Kamepa mnst mpoBenenus BepTukansHOro 3sekrpogopesa PROTEAN II
xi Cell (BioRad 1651803)

Cucrema mins pukcanun u 00paboTku dnekTpodopesnbix reneit Gel Fix
System

Wzmepurens BogopoaHoro nokasarens (pH) pacTBOpoB B KOMIUIEKTE ¢
3NIEKTPOAOM U KannOpoBouHol cuctemoit PB-11-P11

leiikep TepmocTatupyembiit ES-20/60

HenTtpudyra mabopatopras MiniSpin

Jlo3zarop aBToKJIaBUpYyeMbIi oqHOKaHanbHBIH HTL nepemennoro oomema
100-1000 mxn Discovery Comfort (4046)

Jlo3zarop aBToKJIaBUpYyeMbIii oHOoKaHanbHBIH HTL nepemennoro oomema
20-200 mxa Discovery Comfort (4045)

Jo3atop aBTOKIIaBUpYeMBI OJHOKAaH. MEPEMEHHOTO oObeMa 2-20 MK
Discovery Comfort (4043)

Jozarop aBTOKIIaBHpYeMBIid OJTHOKaH. TiepeMenHoro oosema 10-100 Mk
Discovery Comfort (4044)

Cucrema aBromarmsupoBanHas Biacore X100 System ans ananmza
MEXMOJICKYJSIPHBIX ~ B3aMMOJCHCTBUII ¢ HAOOpOM JONOIHHUTENBHBIX
YacTeil 1 MporpaMMHBIM 00ecTIeYeHuEM

Cucrtema 175 HENpephIBHOIO HAOIIONEHUWS 3a JKMBBIMH KJIIETKaMU B
KyJbType, GopmupoBanus u ananusa uzodpaxenus Cell-IQ MLF, Chip
Technologies, Yexus

Unky6atop mnepconanbublii CO2- ¢ cucTeMOH MOHUTOPHMHIAa H
MOBBIIIEHHsT BUTATBLHOCTH KieTok Galaxy (CO48R-230-1200)

[llkad mamuHApHBIA 2-TO Kiacca OWOJOTMYECKOW 3alllUThI, pa3Mep
paboueii mosepxHocTH 150 cm SafeFAST Elite215S

bakrepuruansiit Y @-perupkynsatop Bozayxa, UVR-M

Mermranka marautaas, MSH-300i

Munupoxkep-ieiikep, MR-1

Tepmomrelikep mnanmeTHsnii, PST-60 HL-4

Cuctema nosryuenus cepxurcroit Boas! Simplicity (SIMSVOOEU)
Hentpudyra naboparopHas JUIsL  TIPOBEIECHUS MPOOOIOArOTOBKH
MeToAOoM neHTpudyruposanus S804R

XonoauapHUK HU3KOTeMITepaTypHbeid Forma 902

Jlo3aTop aBTOMAaTHYECKHI OJHOKAHAJIBHBIA MepeMeHHOro oobema 0,2-2
MKJ1, cepun Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHYECKUI BepTuKanbHbiii MLS-3020 U

Becrer ananutnueckue cepun Adventurer Pro AV213

Becrr npenusnonnsie cepun Pioneer (PA413

Jlo3atop aneKTpudecKuii A1 ceposiorndeckux nunerok Swiftpet PRO
Huctmstop GFL-2008

Bopsinas 6ans-repmocrtar ¢ nepemernnBanueM WB-4MS,

Tepmocrar cyxoBo3ayniabii MIR-262




OrcaceiBaTenb MeguuuHckuit OM-1
Becnr nmpermuznonnsie cepun Pioneer (PA413




[Tpunoxenue 1

MHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHU S POCCUMCKOM ®EIEPALINN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICILIEr0 00pa30BaHuUs

«/{aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJUIIUHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOLHINXCA
no aucuMiuvinie «I'eHeTHYecKass MHIKEHePU»

cnenuajabHOCTh 30.05.01 Meauuuuckas OMOXUMUA

®opmMa NOATOTOBKH OYHAA

BiaaaguBocTok

2019



CamocrosiTenbHas paboTa BKIHOYAET:

1. GUOIMOTEYHYIO U JOMAIITHIO PaboTy ¢ YUeOHOU JIUTEpaTypoil U KOHCIIEKTOM

JICKILUH,

2. MOATOTOBKY K IMMPAKTHUYCCKUM 3aHATHUAM,

3. BBINOJIHCHHUE HHAWBUAYAJIBHOI'O 3aJaHUA

4. moaroToBKy pedepara

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

HOp}I,ZIOK BBIIIOJTHEHUS CaMOCTOSTEIbHOM pa6OTBI

CTYACHTaMH OIIPCACJICH

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

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

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

CamocrosTenpHas pa60Ta CTYACHTOB COCTOHUT M3 IIOATOTOBKH K ITPAKTUYCCKUM

3aHSATUAM, paOOTHl HaJl PEKOMEHJOBAHHOM JINTEPATYPOM, HAITUCAHUS JOKJIA/IOB IO
TEME CEMUHAPCKOTO 3aHATHS, IOJATOTOBKH ITPE3EHTALIUH.

[IpenomaBarens mnpemiaraeT KaxaOMy CTYJAEHTY HWHAWUBUAYAJIbHBIE U
nuddepeHiupoBanHbie 3ajaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBISATHCS B
rpyrme (Harnpumep, MOATOTOBKA JIOKJIA/la U MPE3CHTAlluU MO0 OJHOM TeME MOTYT
JieJIaTh HECKOJIBKO CTYJIGHTOB C pa3/ieJIeHMEM CBOUX OO0sS3aHHOCTEH — OJMH

TOTOBUT HAYYHO-TEOPETUYECKYIO YaCTh, @ BTOPOI MPOBOAMUT aHATIU3 MPAKTUKH).



CamocTosaTenbHass paboTa MOXKET OCYIIECTBIATHCS WHANBUAYAIbHO WU
IpyINIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT LEIH, 00beMa, KOHKPETHOW TEMaTHKU
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHHUM CTYACHTOB.

KoHTponb pe3ynbTaTOB CcaMOCTOSITENIBHOM pabOThl  CTYACHTOB JIOJDKEH
OCYUIECTBIIATHCS B Mpejenax BPpEMEHHU, OTBEJIEHHOTO Ha 00si3aTelbHbIe y4eOHbIE
3aHATHS U BHEAYJAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYACHTOB IO TUCHUILIMHE,
MOJKET MPOXOAUTH B MMCbMEHHOM, YCTHOM WM CMEIIaHHOM Gopme.

3aganus VIS CAaMOCTOATEIbHOI0 BBINIOJTHEHHA

1. Hamucanme pedepara mo Teme, MNPEAIOKEHHOW NPENOgaBaTEIEM WIH
CaMOCTOATENbHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MPENoAaBaTeIeM.

2. IloagroroBka mpe3eHTAUMid C  HCIOJIB30BAHUEM  MYJIBTHUMEIUMHOIO
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 ONpEENIeHHbIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYACHTOM Impo0iieMa H3ydaeTcss M AaHaJU3UPYeTCs Ha OCHOBE OJHOTO WJIH
HECKOJBKMX HCTOYHHKOB. B oTiamume oT KypcoBoil paOOThI, MpeACTaBIsIONICH
co00Oli KOMIUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHaJU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX paloT.

Lensmu HanvcaHus pedepara ABISIFOTCA:

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

® Dpa3BUTHE HABBIKOB KPAaTKOTO H3JIOXKEHHUSI MaTepuasa C BbIACICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX ISl PACKPBITHS CYyTH MPOOJIEMBI;

® pa3BUTHE HABBIKOB aHAJIM3a M3YyYEHHOrOo Marepuayia u (HOpMYJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB IO BBIOpAaHHOMY BOIIPOCY B THCHBMEHHOH (Qopme,
HAy4YHbBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu HancaHus pedepara SBISTFOTCS .



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

- HAy4YuTh CTYJEHTa IPaMOTHO M3JIaraTh CBOIO MO3UIIUIO IO aHAJIU3UPYEMOI B
pedepate npobdiieme;

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

- TIOMOYb CTYJEHTY ONPENCIIUTHCSA C NHTEPECYIOLIEN €ro TEMOW, JalbHENIIEEe
PacKpbITHE KOTOPOM BO3MOKHO OCYIIECTBUTH IPU HANMCAHWU KYpPCOBOM pabOThI
WIH IATIIIOMA;

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

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

OcHoBHBbIE TPpeOOBaHUA K CO/IeP:KaHUIO pedepaTa

CTyneHT JOJDKEH HCIIONIb30BaTh TOJIBKO T€ MaTepuaibl (HaydHbIe CTaThH,
MOHOTpaduu, Mocoous), KOTOPbIe UMEIOT MPSIMOE OTHOIIEHUE K M30paHHOU UM
TeMe. He AOMyCkaroTCs OTCTpaHEHHBIE pAaCCYKICHMS, HE CBSI3aHHBIE C
aHanusupyemon npoodiemoii. Conepxanue pedepara JOJIKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JOJDKHA TOJIBKO OJIHA MpodiiemMa (JOMyCcKaeTcsi HECKOJIBKO, TOJIBKO
€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS
JIOTUKU HW3JIOXKEHUsl (HayaTh C OMNPEJENICHHMs M aHajdu3a MOHITHH, MEepedTH K
[IOCTAaHOBKE TMPOOJEMBl, MpPOAHAIM3UPOBATh MYTH €€ pEeIIeHUus U CAeNaTh
COOTBETCTBYIOILIME BBIBOJBI). PedepaT [oKEH 3aKaHYMBATHCA BBIBEACHUEM
BBIBOJIOB I10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutyneHOrO JIHICTA;

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

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

pazzaenenue Ha 2-3 maparpada 6e3 BblesieHUs ri1aB. [Ipu HEOOXOIUMOCTU TEKCT



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

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

5.Cnmcka UCnoiab30BaHHOM JIUTEpaTyphbl. B TaHHOM CIiMCKe Ha3bIBAIOTCS KaK Te
HMCTOYHUKH, HA KOTOpPBIE CChUIAETCS CTYJIEHT MpU MOJATOTOBKE pedepara, Tak U
WHBIC, KOTOPBIC OBLTN U3YYCHBI UM IIPU TIOJITOTOBKE pedepara.

O6weM pedepata cocrapisier 10-15 cTpaHul] MAIIMHOMHCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mpeBblmath 15 crpanun. Muatepan — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, nmpaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢Mm.
CrtpaHu1bl TOJKHBI OBITH TPOHYMEPOBAaHBI. AO3aIlHBIN OTCTYN OT Havajla CTPOKH
paseH 1,25 cwm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedeparer mumryTcs cTyleHTaMHM B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBAaEMBbIE MPENOAABATENIEM IO KOHKPETHON JUCHUIUIMHE, JOKJIAIbIBAE€TCS
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxiaeHue. IledarHplii BapuaHT caaercs
MPENoIaBaTelNt0, BEAYIIEMY JUCHUIUINHY.

ITo pe3ynpTaTam NpoOBEPKU CTYACHTY BBICTABIISACTCS ONPEACICHHOE KOJIUYECTBO
OaI7IOB, KOTOPOE BXOJUT B O0IIIEe KOJIMYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B
TeyueHue cemectpa. Ilpum oueHke pedepara yUUTHIBAIOTCS COOTBETCTBUE
coJiep>KaHusi BEIOPAHHOM TeMe, YETKOCTh CTPYKTYPhI paboThl, ymMeHuEe paboTaTh C
HAay4YHOW JUTEpaTypol, yMEHUE CTaBUTh MPOOJEMy U aHAIM3UPOBATH €€, YMEHUE
JIOTUYECKH  MBICJIMTh,  BlIlaJilcHHe  NpPOdEeCCHOHAIIBHOM  TEPMHUHOJIOTHEH,

IrPaMOTHOCTH O(hOpMIICHHUSI.

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

4. MonekylsapHOe KJIOHUPOBAHUE



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 SKCIIPECCHUOHHBIC 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



WznoxxeHHOe MOHMMaHME pedepaTra Kak [EIOCTHOTO aBTOPCKOTO TEKCTa
OTIpE/IEeTSICT KPUTEPUH €ro OILEHKU: HOBHU3HA TEKCTa; OOOCHOBAHHOCTH BBIOOpA
MCTOYHUKA; CTENEHb PACKPBITHS CYIIHOCTH BOIPOCA; COONIOACHUS TpeOOBaHUN K
o opMIICHUIO.

HoBu3Ha TekcTa: a) akTyaJbHOCTb TEMbI HcclefoBaHus; 0) HOBU3HA U
CaMOCTOATENLHOCTh B MOCTAHOBKE MPOOJIEeMbl, (OPMYJIHMPOBAHUE HOBOT'O aCIeKTa
W3BECTHOM TIPOOJIEMBl B YCTAHOBJICHHHM HOBBIX CBsi3el (MEXKIIPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTEIPAIIMOHHBIX); B) YMEHHE pabOTaTh C UCCIEAOBAHUSIMH,
KPUTHYECKOHN JTUTEPATYPOH, CHCTEeMATH3UPOBATh U CTPYKTYPUPOBATH 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 COJEPKAHMS 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: a) OIICHKAa HCIOJIb30BAaHHOU
JUTEPATYphl: TPUBJICUEHBI JM HauWbojiee W3BECTHbIE pabOThI MO TeMe
ucciaenoBanus (B T.4. KypHajbHbIE MYyOJIMKAlMU TOCIEAHUX JIET, MOCIEIHHUE
CTaTUCTUYECKHUE JaHHBIC, CBOAKHU, CIPABKU U T.]1.).

Cobmronenne TpeboBaHu K OGOPMIICHUIO: a) HACKOJBKO 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.

Penienzent gomxkeH dYeTko CchOPMYIMpPOBATH 3aMEUaHWE W BOIPOCHI,
JKEJIaTeNIbHO CO CChUIKaMU Ha paboTy (MOKHO Ha KOHKPETHBIC CTPAHUIIBI PaOOTHI),
Ha UCCJICIOBaHUS U (PaKTUYECKUE TaHHBIC, KOTOPHIC HE YUl aBTOp.

Perien3eHT MOXET Takke yka3zaTb: OoOpalajics Ju OpJIUHATOp K TeMe paHee

(pedepaThl, TUCbMEHHBIE PA0OTHI, TBOPUECKUE PaOOThI, OJIMMIUATHBIE PA0OTHl U



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

CryneHT npencTaBisieT pedepar Ha PEeLeH3UI0 HE MO3/IHEE YEM 3a HEJENI0 110
3alUThl. PElIeH3eHTOM SIBISI€TCSl HAyYHBIM pyKOBOAUTENb. ONBIT MOKA3bIBAET, UTO
1eJIeCO00Pa3HO 03HAKOMUTH OPAMHATOPA C PEIEH3Me 3a HECKOJIbKO THEH [0
3amuThl. ONIMOHEHTOB HAa3HAYaeT MpenojaBaTellb W3 YHUCIAa OpAUHATOPOB. 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 mpobOseMa W 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, COOJIO/IEHBI TPEOOBaHUS K BHEIIHEMY
o(opMmIIeHUIO0, JaHbI IPABUIIbHBIE OTBETHI HA JJOTIOJIHUTEIbHBIEC BOPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUA K pedepaTy U €ro 3alluTe BBIMOIHEHBI, HO
OpU O3TOM JIONYIIEHBl HENOYETHl. B YacTHOCTHM, HMMEKTCS HETOYHOCTH B
U3JI0)KEHUM MaTepuasna; OTCYTCTBYET JIOTMYECKas II0CIEI0BATEIBHOCT B
CYKIEHUSX; HE BbIAEpKaH 00BEM pedepara; UMEITCd ynyueHus: B 0popMIiIeHNH;
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, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMMOHUMaHUE TTPOOIIEMBI.

Ouenka 1 — pedepar opaAHATOPOM HE MPEICTABIICH.
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Hacnopt ®OC

Kox u ¢popmysmpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETEeHI[UH
OCHOBBI PEIMETHOTO MTOUCKA B
OITK-9 sHaer nH(pOpMaMOHHBIX, OMOIMOTpadUIeCKUX
FOTOBHOCTS K TTPHMEHCHHIO pecypcax, MeTUKO-OMOJIOTHIECKYIO
CTICIIHAT3UPOBAHHOTO TCPMHUHOJIOTHIO.
000pyIOBaHHS U MEAUIIUHCKHAX Haxoauts nuteparypy, ONUCHIBAIOIIYIO
U3/IEH, TIPe/TyCMOTPEHHBIX JIs yMeeT OTKPBITBIE BOIIPOCHI B 00JIACTH COBPEMEHHOM
HCTIONIL30BAHHUS B OMOTEXHOJIOTHH U 37]PaBOOXPAHCHHUS.
podeCCHOHANTEHO cepe =
— MeTtonamu noucka Hay4yHOU UH(OpMaLIUY B
0azax manabsix NCBL
[TpuaIMI padoTs! amIudUKaTOpa IS
nposenenus 1P, o6opynoBanust st
3HaeT anekTpodopesa 0ETKOB U HYKIEMHOBBIX KHCIIOT,
[1K-11 roToBHOCTH K OpraHH3aLiy MHKY0AaTOpOB U OMOPEAaKTOPOB Ui pabOThI C
U OCYILLLECTBIIEHHIO IPUKJIAAHBIX H KJIETKaMU TIPOKAPUOT U IYKApHUOT.
MIPAKTUIECKHUX TPOSKTOB M MHBIX Paborats ¢ KynbTypaMu IPOKAPUOTUICCKUX U
MEPOIPHUATHIA 110 U3yYECHHUIO Vieer AYKapUOTHYECKUX KJIETOK, Oy4aTh
OMOXVMHYCCKUX H CTaOMITbHBIC KIICTOYHBIC JTMHHH,
(U3HOIOTHYECKHUX TPOIIECCOB U HKCIIPECCUPYIOIIYI0 PEKOMOMHAHTHBIE OEIIKH.
SBJICHHH, IPOUCXOMIAIINX B MeTogaMu HOIMMEPa3HOM HEMHOM PeakIyu,
KIIETKE 9CT0BCKA 51eKTPO(GOPE30M OEIKOB U HYKIEUHOBBIX
Brnangeer | kucnot, MeTOaMU OUMCTKH U BBIICTICHUS
OENTKOB U HYKJIEHHOBBIX KUCIIOT, METOIaMU
MOJIEKYJIIPHOTO KJIOHUPOBAHMUS.
Ocobennoctu paboTH M BO3MOKHOCTH
3Haer 000py10BaHUs /7S IPOBEACHUS
MK-12 OMOTEXHOJIOTHYECKUX padoT.
CIIOCOOHOCTH K OMPEIEIICHUIO [TpuMeHSITh HOBBIE METOJIBI U METOTUKH,
HOBBIX O0JIacTel UCCIeOBaHUS U HaIpaBIIEHHBIE HA OXPaHY 370POBbs TPaKIaH B
npobieM B chepe pazpaboTku Ymeer 00J1aCTH COBPEMEHHOUN OMOTEXHOJIOTUH U
OMOXMMHYECKUX U (PU3UKO- 3/IpaBOOXpaHEHHUSI.
XUMUYECKHX TEXHONOTHH B HaBbikamu BHEJIPEHUH HOBBIX METOJIOB M
3ApaBOOXpaHCHUU Braneer METO/MK, HAaIIPaBJICHHBIX HA OXPaHy 30POBbS
rpaxaaH B 00JacTh COBPEMEHHOM
OMOTEXHOJIOTHH | 37]PaBOOXPAHCHHUS.
Ne KoHnTponupyemslie Or11eHOYHBIE CPEICTBA - HAUMECHOBAHHE
/0 | MOZynw/ pa3nesl / TEMbI Kopnpr u aTanst 5 T —— IpoMeNRyTOTHAT
JUCLUATUIAHBI (hopMupOBaHUS KOMITETCHINH

KOHTPOJIb aTTecTanusa




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

Tema II. ITpuHnuns
MOJIEKYJISIPHOTO
KOHCTPYHPOBAHHA U
KIIOHUPOBAHUSI C
MIPUMEHEHUEM
MUKPOOPTaHU3MOB U
BEKTOPHBIX CUCTEM
Tema III. Co3nanue u
HCTIONB30BaHUE
TCHETHYECKUX
KOHCTPYKUHH 11
TpPaHCTEHe3a B KIIETKaX
MJIEKOITUTAFOIITHX.
TpancreHnsle
JKUBOTHBIE.
IlepcriekTUBBI T€HHOU
Tepanuu

Tema IV. PazpaboTka u
CO3/IaHHE TEHETUYECKUX
KOHCTPYKLIUAH
O6noQapMaeBTHIecKOro
Ha3HAYCHUS

Tema V. Ananuz
TCHETUICCKU
00yCIIOBIICHHBIX
MIATOJIOT Ui, MOHOT€HHBIX
U MYJIbTU(DAKTOPHBIX
3aboJeBaHUN

Tema VI. Ot
TEHEeTHUYECKOTO aHalTn3a
K TeHOMHOM MeJIUIMHE:
TEXHOJIOTUHI
ITOJTHOT€HOMHOT O
CKpPUHHHTA aCCOIHAIINI
C MaToJIoruei

OIIK-9 3Haer, yMeer,
[IK -11 BJAJEET
I1K-12

Kontponsnoe
TECTUPOBAHHE,

Joxmang
orpoc

3auer
Bomnpocsr -1-38

HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kon u Jransl GOpMHPOBAHUA KpUTEpHUHU MoKa3areJu
Gopmyupo | KOMIETEHIIUU

B-Ka

KOMIETEeHIH

U

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

au KHX pecypcax, MOHATHH, 3aKOHBI
MEUITHHCKT MEIHKO- OCHOBHBIX peauzanuu u
X U3JEHH, OMOJIOTHYECKYIO0 | MEXaHU3MOB nepeaadu
IpelyCMOTpe TEPMHHOJIOTHIO. | peanu3aiuu TeHEeTUYECKOMN




HHBIX JJI51 TeHETUYECKOro | MHpOpMAIIHH.
WCIOJIb30BaH MaTtepuana Crniocoben
us B 00BSCHUTH
npodeccuona TIOHSITHSL:
JBHOU cdepe TEHETUYECKUI
KOJI, T€H, aJlIelb,
TOITYJISIIIHSL.
YMenue YmMmeer
CXEMaTUYEeCKU CXEMaTUYEeCKU
BOCIIPOU3BOJNUT | MPEACTABUTH
b OCHOBHBIE
Haxonuts OMOJIOTUYECKHE | TEHETHYECKUE
JIuTeparypy, IIPOLECCHI, IIPOLIECCHI,
OMHKCHIBAIOIIYIO | HAWTH PUMCHSICT
OTKpBIThIE JOTIOTHUTEJIbHY | OCHOBHBIE
BOTIPOCHI B 10 TUTEPATypy TIOHSITHSI B
Ymeer 2 .
obnactu 10 U3y4aeMoi obnactu obmieit
COBPEMEHHOM TeMe, YMEHUE TCHCTHKH B
OMOTEXHOJIOTUU U | IPUMEHSITh pelieHuu
3J[PABOOXPAHEHU | IMOTYYCHHBIC MPAKTHICCKHIX
a. 3HAHUS TSI 3a/1a4, ymeer
aHaJn3a IPEICTABIISTH
JUTEPaATyphl IO | PE3YJIbTATHI
CHEIMAILHOCTH | SKCIICPUMEHTAIIbH
BIX PalOoT.
Bnaneer I'my6oxoe
HaBbIKAMU MOHMMAaHUE
YCTaHOBJICHHSI IPOIIECCOB
B3aMMOCBSI3ei (GyHKIIMOHUPOBAH
(yHIaMEHTAIbH | U TCHETHYECKOTO
bIX JUCIMILUINH, | ammapara,
MeTtonamu TaKHUX KaK TIPOUCXOISIIINAX
MOKCKAa HAYYHOH | XUMHUS, Ha BCEX YPOBHSIX
Bianeer uH(popMaluu B MOJIEKYJISIDHAsE | OpraHHU3aluu
0azax JaHHBIX ouomorus, YKUBOM MaTepHH.
NCBI. reHetuka u qp.; | CrmocoOen
HaBbikamu BBIPA3UTh CBOE
MIPOBEICHUS MHEHUE 110
Hay4YHO- chopMyIHUpOBaHH
HCCTIeoBaTeNbe | Oif mpobiieme,
KO paboThI apryMEeHTHUPOBATH
€ro.
3Haer 3HaeT pob
IK-12: COBpPEMEHHBIE 3BOJIIOLMOHHOMN
OcoOenHoctu
CIOCOOHOCTh METOIbI ujieu B
paboThl U
K NEeTEKINU OHMOJIOTHYECKOM
BO3MOYKHOCTH
oTpeaeneHn MoJIMMOP(PHU3MO | MEPOBO33PEHHUU;
3Haer 000pyI0BaHUS
10 HOBBIX B B TCHETHKE AMeeT
. JUTSI TIPOBEJICHUS
obmacreit COBpPEMEHHBIE
OMOTEXHOIOTHYE
HCCIIEIOBAaHH MPEICTaBICHUS
CKHX paborT.
s 1 Ipo0IieM 00 ocHOBax
B cepe SBOJTIOIIMOHHOMN




pa3paboTKu

TEOPHH, O MUKPO-

OHMoXuMHYEC n
KUX U MaKpOdBOJIIOIUH.
¢busuKo- 3HaeT METO/IbI
XAMHUYECKHUX H3y4YCHUS
TEXHOJIOTHUI HaCJICICTBEHHOCT
B 1 ¥ TCHETHYECKOH
3/IpaBOOXpaH M3MCHYUBOCTH.
E€HMU JlemoHcTpupyeT | YMeer
yYMEHHE chopMynupoBaTh
[TpumeHaTh npuoOpeTaTh Hay4HYIO
HOBBIC METOJIbI U | HOBBIC 3HAHUSI C | IPOOIEMY B
METOIUKMU, HCIOJIBL30BaHUE | 00JIacTH
HaIpaBJICHHBIC M COBPEMEHHBIX | F€HETUKH. Y MeeT
Ha OXpaHy HayYHBIX MPUMEHSATH
Vcer 310POBbsI METOJIOB pa3paboTaHHBIC
rpaKJaaH B T€HETHKHU. METOIUKH B
obnactu Ymeer JKCIIEPUMEHTAJIbH
COBPEMEHHOM ¢dbopMynupoBats | oif pabore.
OMOTEXHOJIOTHH U | HAyYHbIE 3a]]a4l
3IpaBOOXpPaHEHU | W MOAOUpaTh
s. aJIcKBaTHBIC
METOBI IS UX
penieHusl.
Bnaneer Bnaneer
OCHOBHBIMU HaBEIKAMHU
Hapreikamu
COBPEMEHHBIMH | UCITOJIb30BaHUS
BHC/pCHIH TEHOMHOM KOMITBIOTEPHBIX
HOBBIX MCTOMOB M | /o mymiiHBL. porpamm JJis
METOHK, MOJICKYJISIPHOT'O
HaIpaBJIEeHHBIX MOJEIHPOBAHUS 1
Ha OxpaHy aHanmu3a
Bnaneer 310pOBbsI FeHETHYECKOl
Tpa/laH B uH(pOopMaLnu.
o0iactu
COBPEMEHHOM
OMOTEXHOJIOTHU U
3IpaBOOXpPaHEHU
o.
[Tpunun paboTsl
ITK-11: amMIu@ukKaTopa
TOTOBHOCTH K JJ1s1 IPOBEACHUA
OpraHu3anuu [P,
u 000pyI0BaHUS
OCYIICCTBJICH 3Haet 1A
U0 anekTpodopesa
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MEPOTIPUSITH TSl pabOTHI C
U 1o KJIETKaMU
U3Y4YEHHUIO MPOKApUOT U
OnoXuMHYIec JYKapHOT.
KHX U JlemoncTpupyer | YmMeer
¢dusnonoruye PaGotats ¢ yMEHUE c(hopMyIIUPOBATH
CKUX KYJIBTYpaMu npuodperaTh HAYYHYIO
MIPOLIECCOB U MPOKAPUOTUYECK | HOBBIC 3HAHUSI C | IPOOIEMY B
SIBJICHUH, UX " UCIIONIb30BaHUE | 00JacTH
MIPOUCX OIS YKApUOTHYECKA | M COBPEMEHHBIX | T€HETUKH. Y MEeT
UX B KJIETKE X KJICTOK, HAy4YHBIX IPUMEHSITD
YEJIOBEKA; Vaeer MOJTy4aTh METOJIOB paszpaboTaHHBIC
cTaOuIbHBIC TeHETHUKHU. METOJUKHU B
KJICTOYHBIC Ymeer IKCIIEPUMEHTATIBH
JIUHUH, (dhopmynupoBaTh | O pabore.
IKCIIPECCUPYIOI | HAYYHBIC 3a/1a9U
VIO ¥ 11010MpaTh
PEKOMOWHAHTHBIC | a/ICKBaTHBIE
OenKu. METOJIBI JUISL UX
pEIICHHUS.
Metonmamu Bnaneer Bnaneer
MOJIMMEPA3HOM OCHOBHBIMH HaBBIKAMU
LEMHON PeakIiy, | COBPEMEHHBIMHU | HCIIOIb30BaHUS
aeKTpoope3oM | MeToAamMu KOMITBIOTEPHBIX
0enKoB u TeHOMHOI porpamm st
HYKJICHHOBBIX METUIIHHEI. MOJICKYJISIPHOTO
KHCIIOT, MOJIETTUPOBAHUS U
METOIaMHU aHajamn3a
Bnaneer .
OUHCTKHU U TeHeTHUUYECKOM
BBIJICTICHUS uH(pOpMaIHH.
OenKoB U
HYKJICHHOBBIX
KHCTIOT,
METOIaMHU
MOJIEKYJISIPHOTO
KIIOHHUPOBAHUSI.

KOHTpO.]IbHI)Ie TECTbl IpPCAHA3HAYCHbLI JIA CTYACHTOB, H3YYalOIIUX KYpPC

OueHo4YHbIE cpeacrea aJjis TeKylHeﬁ aTrecTanumu

((MOHGKYJIHpHO-FeHeTI/I‘-IeCKI/Ie TCXHOJIOTHH B MCOHUIITMHEC)).




[Tpu pabote ¢ TecTamu mpeasiaracTcsl BHIOPATh OJIMH BapUAHT OTBETA U3 TPEX —
YEeThIpEX IIPEUIOKEHHBIX. B TO K€ BpeMs TeCTbl II0 CBOEH CIIOKHOCTH
HeoAMHAKOBBI. Cpenu MpeIoKEHHBIX HMEIOTCS TECTbl, KOTOPBIE COJAEpIKaT
HECKOJbKO BapUAHTOB MPABWIBHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO YyKa3aTh
BCE MPaBUJIbHBIE OTBETHI.

TecThl paccunmTaHbl Kak Ha WHIUBUIYyaJIbHOE, TaK U Ha KOJUIEKTUBHOE HX
pemenrie. OHU MOTYT OBITH UCTIOJIb30BaHBI B MPOIIECCE U AYUTOPHBIX 3aHITHH, U
CaMOCTOATENbHON paboThl. OTOOpP TECTOB, HEOOXOAUMBIX IS KOHTPOJISI 3HAHUH B
Ipolecce NPOMEKYTOUYHOM aTTeCTallii MPOU3BOJUTCA KaXKIbIM MPENOJaBaTeIeEM
WHIUBU Ty JTEHO.

PesynbTaTh BBITIOJIHEHHUSI TECTOBBIX 3aJlaHun OIICHUBAIOTCS
MperoiaBaTesieM Mo MATHOAIFHON MIKaJIe JUTsl BRICTABJICHHS aTTECTAIMK WIN 110
cUCTeMe «3ader» — «He 3adeT». OIleHKa «OTJIMYHO» BBICTABISCTCA TIPHU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpeniosKeHHbBIX MPEenoiaBaTesieM TECTOB.
O1neHKa «XOpoII0» — MpH MpaBUWIBHOM OoTBeTe Ha Oosiee uem 70% TectoB. OrieHka
«YIOBJICTBOPUTEIBHO» — TMpHU TMpaBUIbHOM oOTBeTe Ha 50% MpeaioKeHHBIX
OpAMHATOPY TECTOB.

IIpumeps! TECTOBBIX 3aaHUM

1. HazHaueHue nMuTaTeIbHbIX CPEI:

a) obecrieueHne BbDKMBAEMOCTH KIIETOK;

0) crmocoOHOCTH KIIETOK K Mpoindepanuu;

B) CIIOCOOHOCTH KJIETOK K AU PepeHIIuPOBKE

1) 0, B - BEPHO;

€) BCE BBILIEIIEPEYUCIEHHOE BEPHO.

2. Kakne BUIBI MaTEpHAIOB HCIOJIB3YIOTCS TPH KYJIbTHBHPOBAHUHU KIIETOK
MJICKOTTUTAIOIINX ;

a) TUIaCTHK;

0) aIFOMOOOPOCUITMKATHOE CTEKJIO;

B) METAJLT;

I') BCE BBILIEIIEPEUUCICHHOE BEPHO



3. XapakTepHble MPU3HAKA allONTO3a KIETKH:

a) TEHeTWYeCKas JCTCPMHHAHTA, YJacCTHE CIEIUAIbHBIX BHYTPHUKIECTOYHBIX
MEXaHU3MOB;

0) HemporpaMMupyemasi THOEIb KIETOK;

B) IPOrpaMMHUPYEMBIil XapakTep ruOenu KIETKH;

T') Ipoliecc rudeu HeynpaBisieM;

1) IPOTIECC THOETN 0OpaTUM.

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

KyJIbTUBUPOBaTh B  (PU3MOJIOTMYECKOM  pacTBope IN  Vitro  mpoBen

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

4. P. XappucoH

5. Kakue kietku serdye KyJabTUBUPOBATH?

a) Knetkn Me301epMalbHOTO MTPOUCX 0K ICHHUST,

0) DnuTenuanbHbIe KICTKH;

B) Heliponsr;

r) KneTku sHIOKpUHHBIX TKaHEH

6. ®akTopsl pocTa ITO

a) OMOJIOTMYECKH aKTUBHBIC COCIMHCHHS;

0) CTUMYHPYIOT WM UHTHOUPYIOT nefieHre u AuddepeHIInpoOBKY KIETOK;

B) SIBIITFOTCSI OCHOBHBIMHU TTEPEHOCUYNKAMHU MUTOTEHHOTO CUTHAJIA KIIETKH;

T') IPOAYIUPYIOTCS HECTISN(DUISCKUMH KJIETKaMHU, HaXOISIIUMHCS BO MHOTHX
TKaHSX;

1) CXOJTHBI C TOPMOHAMU;

€) BCE BEPHO;

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

7. [Ipn TpaHchopMaLu CKOPOCTh pocTa KJIETOK
1. HE MU3MEHSETCS

2. YBEJIIMYUBACTCS



3. yMEHbIIIaeTcs

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

a) TUTUTOUTHBINA KapHOTHII;

0) HU3Kas SKCTIPECCUSI AaHTUTEHOB TUCTOCOBMECTHUMOCTH;

B) OTCYTCTBHE OHKOTEHHBIX TIOTCHITHIA;,

') CHHTE3UPYIOT TPOIMOKOJUIATEH;

1) TPOIYIUPYIOT (haKTOPHI POCTA;

€) BCE BEPHO

9. KynpTuBHUpOBaHHWE OpPraHOB HAa CTOJMKE W3 METAUTMYCCKOW CETKU

MIPEIITIOKUIT
1. J1e6
2. Coparr
3. Tpoysenn
4. Yen

10. HakoruieHue OTX0J/I0B M HEMOCTOSIHCTBO BHEIIHUX YCJIOBHUI HabIo/aercs
NP KyJIbTUBUPOBAHNH
a) HEMPOTOYHOM;
0) MPOTOYHOM
11. TTo uctounuky BeiaeneHus: CK knaccuuuupyror:
a) SMOpUOHAJILHBIE;
0) geTanpHbIE;
B) CTBOJIOBBIC KJIETKH B3POCIIOTO OpraHNU3Ma
') BCE€ BEPHO
12. CTBOIOBBIC KJIETKH
a) HenudhepeHITMPOBaHHBIC KIIETKH,
0) muddepeHInPOBaHHBIC KICTKH
B) CITOCOOHBI K CAMOBOCIIPOU3BEACHHUIO
') cIocOOHHI K U depeHIINPOBKE B CIICIHATM3UPOBAHHBIC TKAHU;

1) a,B,I" - BEPHO



13. OmbOpuoHansHbIe cTBOJIOBBIE KiIeTKH (DCK)
a) MOTYT HEOTPAaHWYEHHO IOJICPKUBATHCS B KYJbType M CIIOCOOHBI K
mudpepeHInpoBKE BO BCE KIETKH B3pOCIOr0 OpraHu3Ma;
0) o0mamaroT OrpaHWYEHHOM CIOCOOHOCTBhIO K Jud(depeHIUpOBKE H
OTpaHUYECHHBIM MPOJU(EPATUBHBIM OTCHIIMAJIOM.
B) 00Ja7al0T CIIOCOOHOCTBIO K KOHTEKCT-3aBUCUMOM AudPpepeHIIupOBKE B
"HEpOJCTBEHHBIE" TUIIBI KJIETOK.
14. Comatuueckue ctBoioBbie kKieTku (CCK)
a) MOTYT HEOTPAaHWYEHHO IOJICPKUBATHCS B KYJbType M CIIOCOOHBI K
i pepeHInpOBKE BO BCE KIIETKH B3POCIIOrO OpraHu3Ma;
0) o0mamaroT OrpaHUYEHHOW CIOCOOHOCThIO K JuddepeHuupoBke U
OTpaHUYCHHBIM PO (EPATUBHBIM TTOTCHIIHAIIOM;
B) 00JIalal0T CHOCOOHOCTHIO K KOHTEKCT-3aBUCUMOW JU(PEpeHIIMPOBKE B
"HEPOJICTBEHHBIEC" TUIIBI KJIETOK.
B) 0, B - BEpHO
15. CK B3pocioro opranuzMa 0OHapyKeHbI B:
a) KpOBY;
0) KOCTHOM MO3T¢;
B) CKEJIETHBIX MBIIIIIAX;
I') POTOBULIE U CETYATKE I71a3a;
1) IyJibIie 3y0OoB;
1) TOJIOBHOM M CTUHHOM MO3T¢;
€) KPOBEHOCHBIX COCYAAX;
) TICYECHU;
3) KOX€;
1) JKEITyI0YHO-KUIIICYHOM TPAKTE;
K) MOJKEITy IOYHOU JKesese.
J1) BCE BEPHO
16. Mesenxumanbabie cTBOoBbie KieTkHn (MCK) oTkpwiTel B 60-X romax

IPOIILJIOTO CTOJICTHUS



a) A. ®puneHImTetHOM;
0) A. MakCHMOBBIM;
r) JI. Kopoukunsim
17. MCK sBnsitoTcs peAIeCTBeHHUKaMU
a) aJIUMOIUTOB,;
0) XOHPOLIUTOB;
B) 0CT€00JIaCTOB;
r) ¢ubpo0OIacTOB;
1) CTPOMBI KOCTHOT'O MO3ra:
e) a,0,B,11 - BEpHO
18. OCK npumeHSIoTCs 15 JICUCHUS:
a) quadet tumna I;
0) 6ousie3ns [lapkuHcoHa;
B) TPaBMaTHYECKUX MOBPEXKICHUIN CIMHHOTO MO3Ta;
I') UIIIEMUYECKON OO0JIE3HU CEepla;
1) TyOepKyJe3a;
€) MbILIeYHOU qucTpodun romenHa;
X) a,0,B.T,€ -BEpHO
19. B3pocibie CTBOJIOBBIC KIIETKH:
a) SIBJISIIOTCS PUIMHOM HEKOTOPHIX THIIOB PaKa,
0) TepsIOT KU3HECTIOCOOHOCTD C YBEIMUYCHUEM BO3pacTa JIOHOPA;
B) 0OHAPY>KEHBI TOJIHKO B IUIOAHON TKaHU U YMOUITUKAIBHON KPOBU;
') MOTYT OBITh UCTIOJIb30BAHBI JIsl CO3/JaHUS 1IEJIOCTHOT'O OpraHa;
1) UMEIOT TaKyIO e aHTUTEHHOCTh, KaK M KJIETKU JOHOPA;
€) BCe BEPHO;

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

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

a) OIUIOJIOTBOPEHHYIO SIUILICKIIETKY;



0) COMaTUYECKYIO KIETKY;
B) MaTKy JUIsl UMIUTAHTAIINH;
I') TOAXOJMSIIYIO Cpely JUlsl BbIpalllUBaHUs, HAPUMEP KJIETOYHBIC JIMHUU
MBIIIIH;
1) MHOKECTBO OILIOJIOTBOPEHHBIX SUIEKIIETOK;
€) OTBETHI a) U T') BEPHBHI;
) OTBETHI a), 0) U T') BEpHBI
21. TpyaHoCcTH B UCIOJB30BAHUU CYIIECTBYIOIIMX B HACTOSIIEEe BpeMs
IMOPHOHANFHBIX KJIETOYHBIX JIMHUN B JICYCHUH 3a00JIEBaHUI YEJIOBEKa COCTOUT B
CJIEIYIOLIEM:
a) OHU MOT'YT TP PEepeHINPOBATHCSA B HENIPABWIBHBIN TUIT TKAHU;
0) OHU MOTYT CITY>KHUT HCTOYHUKOM PaKa;
B) OHU MOTYT OBITh 3arps3HEHBI IPU BBIPAIIMBAHUHN HA KJIETOYHBIX JIMHUSAX
MBIIIIH;
r), 0 1 B - BEpHO
22. B monanep)kaHUM >KU3HM BBICIIUX OPraHU3MOB KIIIOUEBYIO POJb HUIPacT
KOHTPOJIb
a) mponudepanmu;
0) mudhepeHITMPOBKY;
B) HAMpPaBJIEHHOTO JBUKCHHUSI KJIECTOK;
') BCE€ BEPHO
23. JInst ”HIYKIUY CITUSTHUS KJIETOK MCIOJIB3YIOTCS BEIECTBA
a) nousl Ca?*
0) MOJIMATUIICHTITNKOJIb,
B) JIM30JICLUTHUH,
I') MOHOOJIEAT TJIUIIEpUHA,
n) Bupyc CeHnaii
€) TIIMLEPUH
) BCE BEPHO

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


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

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

a) ayTOT€HHBIMU;

0)aJTIOTeHHBIMU;

B) KCEHOT€HHBIMU

I') BC€ BEPHO

25. T'unorermyeckass  CHOCOOHOCTh  CTBOJIOBBIX  KJETOK  B3pOCIIOTO

nudpepeHInpoBaThCS B KIIETKH HECKOJIBKUX HaNpaBiieHU TudepeHnpoBKU

a) IJIaCTUYHOCTB;
0) mepcucTeH1us;
r) nposudepanus

26. OnyxoJieBbIC KJIIETKH B KYJIBTYpE:

a) nensitest 50 pas;

0) nensites 100 pas;

B) OECCMEPTHBI;

T) HE IEJATCS

27. IlpuMepoM CITIOHTAHHOTO CITUSHUS KJIETOK HE SBISICTCS:

a) mIa3MoraMus y Tpu0oB;

0) cIMsTHUE MUOITUTOB;

B)CJIMSIHUE OTTYXOJIEBBIX KJIETOK;

r)o0pa3oBaHNE 3UTOTHI;

1) cnusaue GpudpodaacToB

28. KieTku mepBUYHOMN KyJIbTYpPHI:

a) OJHOPOJIHBI;

0) reTeporeHHbI;

B) HE COJIepKAT CICIMAIN3UPOBAHHBIX KIIETOK;

') aKTUBHO MPOTHPEPUPYIOT

29. IIpu3Haku U CBOKWCTBA XUMEPHOTO OPraHU3Ma MOTOMKaM:

a) Tepe1aroTCs;

0) He mepenarTcs



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

a). HEpBHa,

0) sMTeNHaNbHAS;

B) 000J109Ka KYpHHOT'O SMOPHOHA;

T') OIyXO0JIeBast

31. TparcdopMupoBaHHBIEC KICTKH:

a) CTAaHOBSITCS 3aBUCUMBIMHU OT CyOCTpaTa,

0) 00pa3yroT MOHOCIJION;

B) 00pa3yloT MHOT'O CJIOEB

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

a) KOHTaKTHBIM TOPMOKEHUEM;

0) KOHKypeHIIMen 3a PaKkToOpbl POCTa U MUTATEIIbHBIC BEIIECTBA;

B) (hOpMOIi KIIETOK;

') OpraHu3alueit IMTOCKENeTa;

1) COBOKYITHOCTBIO BCEX ITUX (DAKTOPOB

33. Cpena nist KynbTUBUPOBAHUS KUBOTHBIX KIIETOK:

a) Kuclas;

0) menoyHasi;

B) OJIM3Ka K HEUTpaIbHOU

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

«I'eHeTn4eckan HHIKCHECPUS»



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

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

3. ®opwmsl ctpykTypsl JJHK.

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

5. O6pazoBaHue npaMepoB, yAAJICHHE MpailMepoB, MPUHIUI JUTUPOBAHMUS.
JAHK-nonumepassl OpraHu3MoB, UX MOJMMEPa3Hasi U SK30HYKJI€a3Hasl akTUBHOCTb.
Pemenne nmpo0OsieMbl CHHTE3a aHTUIApAJIEIbHBIX LIENIeH MpU OJJHOHANIPABICHHOM
JBUKEHUU BUJIKH PEIUTMKALINU.

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

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

8. Uto Takoe mpaiiMephl U KaK UX KOHCTPYUPYIOT?

9. Uto MCnonp3yIOT B Ka4eCcTBE MpeAecTBeHHuKoB cuaTe3a JJHK?

10.IlpeacraBnenue o ATUHHBIX U KOPOTKUX MAaTPHIAX, XapaKTep HAKOIICHUS
npoayktoB IILP, kakue wmarpuubl OyayT mnpeoOnanaTh B KOHLE YCIHELIHO
MPOMIEAIIEH PEAKIIUU?

11.®depmentor ana [P, ux o0coOCHHOCTH, caMblii M3BECTHBIN IOIXOISIIHI
dbepment ams [TLP.

12.IIpoexT «I'eHOM 4YenoBeKay, ero JHUIEPbl U JBE KOHKYPUPYIOLIUE TPYIIIBL.
Pesynbrarel  mpoekTa:  KOJIMYECTBO  TI'EHOB, JIONIA  OEJIOK-KOAUPYIOIINX
MOCJIEIOBATEIbHOCTEH,  YHUKAJIbHBIE  MOCJIEIOBAaTEIbHOCTH,  MOBTOPEHHBIE
MOCJIEI0BATENBHOCTH (TIOBTOPHI), UX OCHOBHBIE THIIbI, MOOMJIbHBIE T€HETUUECKHUE

9JICMCHTEI, TPAHCIIO30HbLI U X THUIIBI.



13.Tpanckpummmsi ¥  DKCIOPECCUS TEHOB, NPHHIUIBI  TPAHCKPUIIINH,
IPOMOTOPBI CUJIbHBIE M CJIa0ble, KOHCEHCYCHBIE IOCIEAOBATEIbHOCTH W HUX
OCHOBHBIE MOTHBBI Y IPOKAPUOT U IYKAPUOT.

14 EnuHALIBI ~ TPAHCKPHUMIUH, TAHAEMHO-TIOBTOPCHHBIC TEHBI, «EIOYKU
TPaCKPUIIIIUK», TOHITHE SJPBIIIKOBOIO OpraHU3aTopa, MOHSITHE MPOLIECCUHTa
PHK, cnialicuHra u aasTepHATUBHOTO CILIANCHHTA.

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

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

17. Dx30HyKII€a3bl ~ PECTPUKLIMM, UX  KIacCUPUKAIUS W [PUHIUI
WCIIOJIb30BaHUs B TEXHOJOTUSIX T€HHOW WHXKEHEPUH.

18.Tumnbl pa3pbIBOB U KOHIIOB.

19.1lpuHMn MOJIEKYJISIPHOTO KOHCTPYMPOBAaHUS M OCHOBHBIE KOMITOHEHTHI
MOJIEKYJISIPHBIX KOHCTPYKIMWA, HEOOXOIMMBbIC JJIsi UCIIOJIb30BaHUS BEKTOPOB B
OMOTEXHOJIOTHH.

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

21.Tunsl BEKTOPOB: TUIa3MUIBI, KOCMUJIbI, BUPYCHBIE BEKTOPHI, HCKYCCTBEHHbBIC
XPOMOCOMBI OaKTEepUi, APOKKEH, UEIOBEKA — OCOOCHHOCTH X KOHCTPYUPOBAHUS
(KJTFOYEBBIE DJIEMEHTHI) U IPUMEHEHHUS (Ha3HAUYCHUE Pa3HBIX BEKTOPOB).

22.I'eHHasl Tepanus, e¢ ONpe/IeICHIE U Ha3HAUCHHE.

23. Tunsl TOCTaBKA T€HETUICCKUX KOHCTPYKIIMH, THITHI KJIETOK-MHUIIICHEH, TUITBI
TeHETHYECKUX MOIU(DUKAITIH.

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

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

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

27. KouctpyupoBanue gRNA u ee npuMeHeHNE B peITaKTUPOBAHUN T€HOMA.



28.1lpuaun  TapreTupoBaHus (HaBEACHWS) MABYIETOYEYHOTO pas3pbiBa U
WCITPaBJICHUS MYTalldd C TOMOIIBIO pEerapanuyd C HalpaBJIECHHBIM TOMOJIOTOM
(Homology Directed Repair (HDR).

29.KynbTUBHpPOBaHUE KIJIETOK M KJICTOYHBIC TEXHOJIOTHH.

30.I'maBHBIN BOMPOC B JKU3HHM KIETKH, BA BO3MOXKHBIX IYTH W KJIETOYHBIH
UK.

31.CTBONIOBBIC KIIETKH, WX KiIacCU(UKAIMS 10 TOTEHIIMATy pPa3BUTHA,
OpUMEpPhl  TOTUIIOTCHTHBIX,  IUTIOPUIIOTEHTHBIX,  MYJIBTHIOTEHTHBIX U
YHUTIOTCHTHBIX CTBOJIOBBIX KIJICTOK.

32.IlonsiTHe  pereHepaTUBHONW  MEOWIIMHBI W 00JIACTHU  TIPUMEHEHUS
OMOMEIWIIMHCKUX  KJIIETOYHBIX TEXHOJOTWMi. Hwuima CcTBOJIOBBIX  KIIETOK.
BHekIeTOYHbIN MAaTPUKC, €TO POJIb.

33.IIpuHIUIIBI  KOHCTPYHUPOBAaHUS U HCIIOJB30BAHUS OHOMCKYCCTBEHHOTO
BHEKJICTOYHOTO MAaTpUKCa M €ro NPUMEHEHHE B PEreHEPATUBHOM MEIUIIUHE.
[TewaTh MaTpHKCa M TKaHeBas revath (tissue printing).

34.TexHoIOTHs pETCHEPATHBHONW METUITMHBI JUIS JICUCHHS] OXKOroB. Mpmes wu
MPUHITUIIBI PA3BUTHS TIEPCOHATU3UPOBAHHON MEIUITMHBI.

35.PenponykTuBHOE W TepameBTUYECKOE  KJOHMpoBaHue.  [IpuHnumn
KJIOHMPOBAHWMSI MJICKOTTUTAIOIINX, HCTOPUS OBEYKH J{0JIH.

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

37.BcrniomoratenbHble penpoayktuBHbie TexHosoruu (Assisted Reproductive
Technologies (ART). IIpo6yieMa 1 MpUYHHBI OECILIO S

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

Koppexkiiys naToreHHbIX TeHeTHYECKUX MyTaluid y SMOPHUOHOB YeJIOBEKA.

KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HaA 3249€T€C 110 IMCHUIIINHE
«MO.]IeKy.]'IﬂpHO-I‘eHeTI/I‘IeCKHe TEXHOJIOI'HH B M¢IUIIHHE»
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TpeGoBanns k cpopMHUPOBAHHBIM KOMIIETEHIMAM

100-86

«3avmeHoy

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

85-76

«3A4meHo)

OreHKa «XOpoII0» BBICTABIIAETCS CTYJEHTY, €CJIM OH TBEPIO
3HAET MAaTepUajl, rPaMOTHO U I10 CYLIECTBY U3JIaracT €ro, He
JIOITyCKasl CyIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
[IPaBUJILHO IIPUMEHSIET TEOPETUYECKUE ITOJIOKEHUS [IPU
pELICHUH IPAKTUYECKUX BOIPOCOB U 3a/a4, BJIAJEET
HE00XO/IMMBIMU HABBIKAMH U IPUEMAaMU UX BBIMOJIHEHUS.

75-61

«3a4meHno»

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

60-50

«HE3A4YMEHO»

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




