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ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

|. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanun lenapramenra:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa
(moamucse) (H.0. ®amunms)

Il. Pabouasi mporpamMma nmepecMoTpeHa Ha 3aceganum lenmapramenra:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (M.0. ®amumnms)



AHHOTAIUA
Hucunminna «MeauuuHckas OMOTEXHOJOTHsS MpeHa3HAau€Ha MJid CTYJICHTOB,
oOyuaromuxcst 1o oOpaszoBarenpHol mporpamme 30.05.01 «Menurusckas
OMOXUMUSY.
JlucrumimHa  peanusyeTcss Ha 3 Kypce 6 cemectpa, sBisieTcss 0a30BOM
JTACIIUILINHOMN.
[Ipu paspabotke pabodeil mporpamMmbl y4eOHOW AWCIUIUIMHBI HCIIOJb30BaHbBI
®denepanabHBIi  TOCYIApCTBEHHBIM  00pa30BaTENIbHBIA  CTAaHIAPT  BBICIIETO
oOpazoBanus no crneruaibHoctd 30.05.01 «MenuuuHckas GMOXUMHUSY, YICOHBIN
IUIAH MOArOTOBKH croeruanuctoB no crnenuaibHoctu 30.05.01 «Memuimackast
OHOXUMUS.
OO0mast TpyT0EMKOCTh OCBOSHUS TUCIUTIIMHBI COCTABIIACT 3 3aUETHBIC CIMHMIIBI,
108 4vacoB. YueOHBIM TJIAHOM MpeTycMOTpeHbl 18 4acoB KU, MPaKTUYECKUe
3aHATH (36 YacoB), caMoCTosATeNIbHAs paboTa cTyaeHTa (18 yacos).
[Iporpamma Kypca onupaeTcsi Ha 0a30BbI€ 3HAHUS, IOJTYUYCHHBIC CTYJEHTAMMU:
- CIIOCOOHOCTHIO K TPUMEHEHHUIO CUCTEMHOT0 aHallh3a B U3YYCHUH OMOJIOTUYECKUX
cuctem (OITK-6)
- TOTOBHOCTBIO K OIIEGHKE pe3yJIbTaTOB J1a0OpaTOPHBIX, HWHCTPYMEHTAJbHBIX,
MaTOJIOTOAHATOMUYECKUX M MHBIX HCCICAOBAaHMM B IEISAX paclo3HaBaHUS
COCTOSIHUSI WJIM YCTaHOBJICHMsI (hakTa HaJW4us WM OTCYTCTBUSI 3a00JieBaHUS
(OIIK-5)
- TOTOBHOCTBIO K MPOBEJCHUIO JTAOOPATOPHBIX U MHBIX HMCCIEIOBAaHUN B IEJSNX
pacno3HaBaHMs COCTOSIHHSI WM YCTAaHOBJICHUS (akTa HAIWYUS WM OTCYTCTBUS
3abosesanus (OITK-4)

Heabio aucrumunbl “ MeaunuHckas OMOTEXHOJIOTUS SIBJIseTCS 00ydeHue
CTYJIEHTOB 0a30BBIM METOJaM pabOThl C TEHHO-UHKEHEPHBIMU KOHCTPYKIUSIMU U
dbopMHpOBaHWE KOMIUIEKCHOTO TIPEJICTaBICHUS OO0 WCIONIb30BAHUNW METOOB
MOJIEKYJISIPHOM OMOJIOTHH B OMOMEUITMHCKUX UCCIEIOBAHUSIX.

3agaum:



e l3yuuTh TEOpPETHMUECKHE OCHOBBI METOJOB MOJEKYJISpPHOW OWOJIOTUH U

T€HHOW MHYKEHEPUH

e (O3HAKOMHTHCS C MCTOJaMH HHP U MOJICKYJEIPHOT'O KIIOHUPOBAHUA

e (O3HAKOMHTHCS C MCTOAAMHU aHAJIN3d HYKJIICOTHIHBIX HOCJ'IGI[OB&TCJ'II)HOCTGI\/’I

o l3yunuth 6a3zoBble MeTOABI pPabOTHl C KYyJbTypaMH pPAKOBBIX KIIETOK

YeJa0BeKa
e H3yunth

npenaparoB

TCOPCTUICCKUC

OCHOBBI

I[CﬁCTBHH IMPOTHUBOOITYXOJICBBIX

I[JBI YCIICITHOI'O HM3YUYCHUA OUCHHUILIIMHBI «MGTOI[BI TeHHOM HHXKCHCPHUU B

OMOMEIUIIMHCKUX

HCCIICAOBAaHUAX ) y

oOydJarommxcst  JOJDKHBI  OBITH

c(hopMHUpPOBaHbI CIEAYIONIUE MTPEABAPUTEILHBIC KOMIIETECHIIUN:

B pesynbrare u3yueHHsl JAHHOW MUCHUILIUHBI Y oOydarommxcs (GpopMUPYIOTCS

cieayromme mpodeccuoHanbHbIe KOMIETEHIIUU (3JIEMEHTBI KOMITIETEHITUN ).

Kom wu  dopmyanpoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIIeTeHIIUH
OIIK-9 3Haer [IpuHuun paboThI amruindukaTopa JUTS
I'0TOBHOCTBIO K IPUMEHEHUIO IIPOBEICHUA [111P, o0opynoBaHus U1
CHEUAIN3UPOBAHHOTO anekTpoopeza OENKOB M HYKJIEHMHOBBIX KHCIOT,
o0opynoBaHus U MHKY0AaTOpoB U OHOpeakTopoB 1jsi paboOThl C
MEANLIMHCKUX W3JEIHH, KJIETKaMHU TPOKAPUOT U DYKAPUOT
IPEAYCMOTPCHHBIX AJIA YmMmeer PaGorate c KyabTypamMu TpPOKapUOTHUYECKUX MU
MCIIOJIb30BaHUs B 9YKAPHUOTHYECKUX KIIETOK, MOJIydyaTh CTaOWJIbHbIE
npodeccuoHabHOU chepe KJIETOYHBIC JIUHUH, IKCTIPECCUPYIOITYIO
PEKOMOMHAHTHBIE OENKH.
Bmageer | Meromamu noJMMeEpasHOM  ILIEMHOW — pEakLUH,
31eKTpoPope30oM OCJIKOB U HYKJICHHOBBIX KHCJIOT,
METOJAAMU OUYUCTKHM U BBIJACNIEHUS OEIKOB H
HYKJIEMHOBBIX KHCJIOT, METOJaMHU MOJIEKYJIIPHOTO
KJIOHUPOBAaHMSL.
OIIK-5 3Haer OcHoBHbIE HPUHLIMTIBI MIPUTOTOBJICHUS
['oTOBHOCTBIO K OMOXMMHUYECKUX PACTBOPOB, METO/IbI MX OYUCTKH U
HCIIOJIb30BaHUIO OCHOBHBIX CTepUIIN3aLUU
(U3UKO-XMMUYECKHX,
MaTEMaTHYCCKUX U MHBIX YmMmeer Onpenenars XMMHUYECKHE CBOWCTBA TECTUPYEMBIX

C€CTCCTBCHHOHAYYHBIX

00pasIos




HOHATHH, U METOJIOB IIPH Bnaneer | Meronamu OIIpeIeNIEHUs pHo, pacuera
peneHnH mpoeCcCHOHATBHBIX KOHIICHTPALIUi BEIECTB
3aja4
ITK-11 3Haer YerpoicTBo IIPOKapUOTUYECKOU u
['0TOBHOCTBIO K OpraHU3aUH 9YKApHUOTHYECKOM KIETOK U YyMeeT Hoa0upaTh
Y OCYILIECTBICHUIO METOABl  BBIACICHUS  IIENIEBBIX  MOJEKYd U3
HPUKIIAJHBIX U IPAKTUYECKUX KJICTOYHBIX CYCIEH3HM.
MPOEKTOB U MHBIX
MEpONPUATHI IO U3YUCHHIO
OMOXMMHYECKUX U
(HM3HOIOTUUECKHX TIPOLECCOB | YMEET ITon6upats yCIIOBHUS s IpOBEIECHUS
U SIBJICHUH, TPOUCXOISIINX B 1a00paTOPHBIX FIKCIIEPUMEHTOB.
KJIETKE YeJloBeKa

Bnaneer | Bnageer 0a30BbIMH MeTOJaMHM OHMOXUMHUYECKOTO

aHaJIn3a.

[1K-12 3Haer OcoGenHoctu paboThI u BO3MOKHOCTHU
CriocoOHOCTBIO K o0opynoBaHus JUIs IIPOBECHUS
OIpEeIeIEHUI0 HOBBIX OMOTEXHOJOTMYECKHX PadoT.
oOnacteil uccie0BaHus U Ymeer HaxoauTe nurtepaTypy, ONUCHIBAIOLIYIO OTKPBITHIE
poOieM B chepe pa3paboTKu BOIIPOCHI B 00J1aCTH COBPEMEHHOW OMOTEXHOJIOTUU
Oonopu3nveckux u GU3NKO- Y 3[IpaBOOXPaHECHHSI.
XMMHYECKUX TEXHOJIOTUM B Bnaneer | Meronmamu mowcka HaydyHOH mH(popMauu B 6a3ax
3/IpaBOOXpaHECHUU nanaeix NCBI.
[TK-13 3Haer CtpykTypy HaIMUCaHUs Hay4HO-
CriocoOGHOCTBIO K UCCIIeI0BATENILCKOM pabOThI.
OpraHM3aliy U IPOBEJICHUIO | YMeer ®opmynmupoBaTh LeNb W 33Ja4d  HAY4HO-
Hay4HbIX UCCIIEIOBaHUIH, HCCIIeI0BATENBCKOM PabOoTHI.
BKJItOYasi BEIOOP LIEIH U
(bopMynHUpOBKY 3a/1a4,
IUTAaHUPOBaHKE, IOJI00P
a/IeKBaTHBIX METOJI0B, cOOD,
00paboTKy, aHaU3 TAHHBIX U
nyOJIMYHOE UX Mpe/ICTaBlIeHUE
C y4eToM TpeboBaHH#H Bnaneer | ba3oBbIMH MeTOJaMU CTaTUCTHYECKOW 00pabOTKH
HH(OPMAIIMOHHOM pe3yabTaTOB UCCIIEIOBAHMSL.
0e30macHOCTH

Jliist hopMHpOBaHUS BBINICYKAa3aHHBIX KOMITIETCHIIMN B paMKaX JUCIUTITAHBI

((MC}II/H_II/IHCKaSI OMOTEXHOJIOTHS IMPUMCHAIOTCA CICAYIOIUEC MCTOAbI aKTHUBHOT0/

WHTEPAKTUBHOTO O0YUYEHUS:




JIeK1IMOHHBIE 3aHATHUS:
1. JIekums-Bu3yanu3anus
2. Jlexuug-0ecena
[IpakTHueckue 3aHATHS:
1. Cemunap-aucnyT
2. CeMuHap-IPaKTUKYM
3. Pa3Bepnyras Oecena

4, JJabopaTopHbie pabOTHI



I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Pasnen |. IlpuHumnbl MoJIeKYJSIPHOrO KJoOHHMpoBaHudA. Ilosmmepasnas
nenHasi peakmnus ( 3 yac.)

Tema 1. YcrpoiicTtBo reHoma. LleHTpanbHasi 10rMa MOJIEKYJISIPHOH OMOJ10THH
(1 gac.)

IlenTpanpHas porma MoJekyisipHod Ouosoruu. Ilonsrtue rena. CrpykTypa
T€HOMOB MPOKapHOT M 3yKapuoT. OnepoHHas CTPYKTypa I€HOB MPOKAPUOT WU
IIpEpBIBUACTasl CTPYKTypa reHoB sykapuor. Marpuunas PHK. Ilonarue nuctpona.

BKCHPGCCI/IH reHoB. [TonsTue aMHJ'II/ICI)I/IKaI_[I/II/I B JKUBBIX OpraHnU3Max.

Tema 2. Iloammepasnasi nenHas peakuus ( 0,5 gac.)
Pemumkanns JIHK y npokapuor u sykapuor. AmmumkoH. [Ipaitmeper m JJHK
noysiuMepasbl. Taq mosmMepasa u ee pekomOuHanTtHbie Gopmbl. Mexanusm TILIP.

Tuner [TLP.

Tema 3. MeToabl onpeaeieHusi nepBUYHBIX nocaenoBareabHoctei JHK ( 0,5
qac.)

[TepBuduHas MOCIEAOBATEILHOCT OHMOIMOIMMEPOB. DIIEKTpodope3 HYKISHHOBBIX
KHUCJIOT. D1yopeCIIEHTHO MEUECHBIC J€30KCUHYKIICOTUATpUDOChaTHI.

CexBennpoBanue no CaHrepy.

Tema 4. Ilpsmas wu oOparHas TtpaHckpunuusa. IIHP ¢ oOparHoi
Tpanckpunuuei ( 0,5 yac.)

MexaHu3Mbl TPAHCKPUIIUU y TPOKAPUOT U AyKapuoT. MexaHu3Mbl OOpaTHOM
TPAHCKPUIILUMK y BUPYCOB. lCnoib30BaHME Kaye€CTBEHHOM M KOJIMYECTBEHHOU

[TLP ¢ 06paTHO¥ TpaHCKPUIIIKEH B MOJIEKYIISIPHOM OMOTEXHOJIOTHH.

Tema 5. Tpancasiuus. beckierounblie cuctemsbl Tpancasimum ( 0,5 yac.)
MexaHu3Mbl TPAHCISAIMU B KIETKaX HYKapuoOT M MPOKapuoT. beckierounsie

CHUCTEMbI TPAHCIIOVNHA U UX MCITIOJIb30BAHHC B MOHCKYHHPHOﬁ OMOTEXHOJIOTHH.



Pazgea |l. IlpuHOunbI MoJIEKYJIAPHOTO0 KOHCTPYMPOBAHNMS M KJIOHMPOBAHMS C
NpUMeHeHHeM MUKPOOPIraHUu3MOB U BEKTOPHBIX cucTeM ( 3 yac.)

Tema 1. MoaeibHble 0MOJOTHYECKHE CUCTEMbI M 00BEKTbI MOJIEKYJSAPHOU
ouorexnosoruu ( 0,25 yac.)

[Tonarue MomenbHOTO OOBEKTa. MojenbHas cucrema. Bupycol: Bupyc tabaunoi
Mmo3auku, bakrepuogar T4, dar namona. Dydakrepun: Escherichia coli, Bacillus
subtili, Mycoplasma  genitalium. I'puGsr:  Saccharomyces  cerevisiae,
Schizosaccharomyces pombe.  Pacrenus: Arabidopsis thaliana. Kierounsie

KYJIbTYPbI MIIEKOTTUTAOIIHX.

Tema 2. Texnosiorus pekomounnanTubix JJTHK ( 0,5 gac.)
[Tonsarue pexomOuHanuu. PexomOunanTHas JIHK. DHmoHykiaeassl pecTpUKITUU.

CaiTel PCCTPUKIHNH. Jlunkue u TYIIBIC KOHIIBI. PGCTpHKTHBIﬁ dHaJIn3 MOIJICKYJI

JTHK.

Tema 3. lloaroroBka ¢pparmentoB JAHK s knouuposanus ( 0,25 yac.)

ITonstue Bekropa. [IpomoTopsl. [Tomunmunakep.

Tema 4. Tunsl BekTOpPOB 1151 Ki1oHUpoBaHus ( 0,5 yac.)
MynbTUKONIMIUHOCTh U YHUKONIMWUHOCTD CTAPTOB PEIUIMKALMU. THIIBI IPOMOTOPOB.

Nunyktopsl sxcnipeccnn. MHCYIATOPEI.

Tema 5. CesiekTuBHbIe Mapkepsl (0,5 yac.)
[Tonsitnue cenexuuu. CenexkTuBHbIN Mapkep. Kiaccudukainus CceneKTHBHBIX

MapKkepoB. AHTUOMOTUKH U CENIEKTUBHBIC Cpebl. benmo-romydas cenexiusl.

Tema 6. Kimonnposanue B E. coli ( 0,5 yac.)



Komnerentneie kietku. Tpanchopmarusi. TemnoBoil MIOK U 3IEKTPONOPALUSL.
BriceB Ha nutatenbHyto cpeny. OTOOp U aHaIn3 TpaHCPOPMHUPOBAHHBIX KIIOHOB C

niomounpto [P u pectpukumm.

Tema 7. KiionnpoBanue B 1posx:keBbIX cucremax ( 0,5 gac.)
BekTtopsl ans  KjIoOHHMpoBaHHMA B Apoxokax. Cpensl A pocTa  JpOAOKEH.
Cremu¢uka CceleKkuud # pocTa APOXOKEBOM KynbTyphl. Tpanchopmarius

APOXKIKCBBIX KJICTOK.

Paznen |ll. Co3nanne M mcnmoJib30BaHHE TeHETHYECKMX KOHCTPYKLIMH IS
TPaHCreHe3a B KJIeTKaX MJeKONUTAmuX. TpaHcreHHble KUBOTHBIE.

IlepcnexkTUBBI reHHOH Tepanuu ( 3 yac.)

Tema 1. Ilepexoa OoT TPAaHCTeHHBIX MUKPOOPTaHU3MOB K 3YKAPUOTHYECKUM
cucremam ( 0,5 gac.)

[louemy  Hemb3si  UCMOJB30BAaTb  MHUKPOOPTaHM3MBI  JUISI  DKCIPECCUU
MOJTHOPa3MEPHBIX TeHOB Jykapuor. Dommamar OenkoB. [locTTpaHCIAIMOHHBIC
Moaudukanuu OenkoB. ['oMmosoruunas pexomOuHarus. JluHus KypuHbix B-

mumporutoB DT40 u e€ npeumymiectBa. Mcnonb3oBanue texHomorun CRISPR
Cas9.

Tema 2. UckyccTBeHHBIe XpoMocombl ( 0,5 gac.)

[loHATHE NCKYCCTBEHHON XPOMOCOMBI. MICKyCCTBEHHBIE XPOMOCOMBI KaK BEKTOPBI.

BAC, YAC, MAC, PAC, HAC.

Tema 3. UckyccTBeHHBIE XpoMocoMmbl yesoBeka (UXY) ( 0,5 yac.)
YcTpoicTBO MCKYCCTBEHHOM Xpomocombl yenoBeka. Otmmune XY oT apyrux
UCKyCCTBEHHBIX XpomocoM. LOXP-Cre pexomOunamms. HPRT onocpenoBanHas

CCIICKIOUA.



Tema 4. I[lepcniekTUBBI NPUMEHEHNE MCKYCCTBEHHBIX XPOMOCOM YeJIOBEKA B
renHoii Tepanum ( 0,5 yac.)

DKcrpeccusi TOJTHOPa3MEPHBIX TE€HOB B MCKYCCTBEHHBIX XPOMOCOMAaX YeEJIOBEKA.
JlocTaBka TEHOB B KIJICTKM YEJIOBEKa. OJIMMHUHUPOBAHHE HWCKYCCTBEHHOU
XpOoMOCOMBI. Tet-R pempeccop st KOHTpods dKcrpeccuu. IlpumeHeHue

HHCYJIATOPOB AJIA CTa6I/IJ'II/IBaHI/II/I IKCIIPpECCHUU.

Tema 5. TpaHcreHHble MHOIOKJIETOYHbIC: MbIIIH, CBUHbBU M KPYNHbII
poratsiii ckot ( 0,5 yac.)

TpaHncrenneie KUBOTHBIE. XpOMOCOMHBIE MEPECTPOUKH. Cenexuus
MHOTOKJIETOYHBIX. TEXHOJIOTMM CO3JaHUs TPAHCTEHHBIX MIJIEKOIUTAIOIIUX.
Hcnonb30oBaHWEe PETPOBUPYCHBIX BEKTOPOB Uil  CO3[aHUS  TPAHCTECHHBIX

*KUBOTHBIX. MeToa mukpounbekuii JJTHK.

Tema 6. TexHosorum Ha ocHoBe MoAuGUKANUU CTBOJOBBIX KJjeTok ( 0,25
yac.)

[[mropunoTeHTHBIE AMOpPHUOHAIBHBIE CTBOJIOBBIE KJIETKH. [lomydyeHue u cenekius
TpacreHa. MUKpouHbeKLHs B OnacTomucty Miekonurtaromero. CkpeluBaHue

TpaHCreHOB. [lonyueHne JIMHNN TPaHCTEHHBIX )KUBOTHBIX.

Tema 7. KiloHMpoBaHHue OPraHU3MOB € HCII0JIb30BAHMEM METOJAUKH IEPEHOCca
siapa ( 0,25 gac.)

Hcnonp30BaHnE  OIWTENMEB  MOJIOYHBIX KENE3 B KAYeCTBE MCTOYHHKA
FEHETUYECKOr0 MaTepuasia Uil KIOHUPOBAHUA. BbIpallMBaHWE SIUTEIUEB
MOJIOUHBIX Kene3 B KynapType. Munmykuums GO ¢aspl. Yaanenue sapa us
gifliekyieTku. ChusiHie JOHOPHOTO  Siipa W PELUIUEHTHOM  SIMIEKJIETKHU.
KynpTuBUpOBaHuE TEpBBIX JeleHUN apoOsenus. MmmiadTamus B OpraHusm

CyppOraTHOW MaTepH.



Paspen V. Paspaborka U CO3JaHHEe TEHeTHYEeCKMX KOHCTPYKUUIA

ouodapmaneBTHYECKOr0 Ha3HAYeHHs ( 3 yac.)

Tema 1. PekoMOMHAHTHbIE MUKPOOPTraHM3Mbl, PUMeHsieMble JI CHHTe3a
0ekoB ( 1 uac.)
Okcnpeccuonnbie mTammbl E. COli. DkcnpeccuonHbie BeKTOpbl. MHAYKTOPHI

skcrnpeccun, UITTT. OGpatnas tpanckpunuus. Knonuposannas JIHK.

Tema 2. IToydyeHHe YeT0BeYECKUX 0€JTKOB B MUKPOOHOJIOTHYECKHX CHCTEMAax
¢ nomombio kiaoHupoBannoi JIHK ( 0,5 gac.)

Cucrema monydyeHuss wuHTepdepona. I[lomydeHue UYeTOBEYECKUX TOPMOHOB C
IPUMECHEHUEM METOJIOB TeHHON MH)KeHepHH. [IpOonu3BOJACTBO aHTHUTEN C MTOMOIIBIO

E. coli. CriocoOsI mpon3BOICTBA HHCYJINHA.

Tema 3. buopeakropsl u MeToasl pepmentanun ( 0,5 yac.)
[TpoMbInIIeHHOE TPOU3BOACTBO OENKOB I (hapMalleBTUUECKOTO HMPUMEHEHUSI.
Opranusanusi  OMOTEXHOJOTMYECKHMX  MPOU3BOJICTB  C  MCIOJb30BAaHUEM

PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.

Tema 4. IlpumeHeHHe HCKYCCTBEHHBIX XPOMOCOM 4Ye/I0BeKa /IJIsl IOMCKA
NMPOTUBOONYX0JIeBbIX NpenapaTos ( 1 yac.)

TecT cucTeMbl HA OCHOBE HCKYCCTBEHHBIX XpPOMOCOM 4esoBeKa. [lonck BemecTB —
KAHJIUJIATOB, BBI3BIBAIOLIMX XPOMOCOMHYI) HECTAOMJIBHOCTh. T€CT-CUCTEMBI C

UCITIOJIb30BaHUEM (DITyOPECIICHTHBIX OEJIKOB.

Pasznen V. AmnHanu3 reHeTrH4eckM OO0YCJIOBJICHHBIX IATOJIOTMH,

MOHOTE€HHBIX U MYJbTH(AKTOPHBIX 3a00JieBaHuii ( 3 yac.)

Tema 1. bazoBble NPUHIIUIILI FTeHETHYECKOr0 aHaau3a ( 1 gac.)



Onnonyxiieoruanabie  3amenbl  (Single  Nucleotide Polymorphism, SNP).
MyTranuu: nenenuy, HHCEPIUU, TPAHCBEPCCHH, TpaH3uIuu. [IpuMeHeHne MeTo10B
CCKBECHUPOBAHHUS ISt UCCIICIOBAHMIA MyTareHesa. CpaBHeHHe

nocnenosarenprocTeld JTHK Clustal. ba3er qaHHBIX 0JTHOHYKIICOTHTHBIX 3aMEH.

Tema 2. IIIP B 1marHocTuke reHeTHYeckn 00yCJ0BJEHHBIX MATOJOTHH (
1 gac.)
[Tongbop mpaiimepoB s auarHoctuueckoit IIP. Crymenwartas IILIP (anrm.
touchdown PCR), ITLP mmuaHbIX (bparmenToB (anri. Long-range PCR), TILIP B
peamsHoM Bpemenu (IIL[P-PB, amrm. Real-Time PCR, RT-PCR). Metoa
kosmuectBeHHOM [IIIP u ero mpumeneHue B auarHoctuke. PiyopeclEHTHbIE

METKH JIJI1 TEHOTUITUPOBaHUA ¢ nomotisro [1LP

Tema 3 Ucnoab3oBanue meroaoB rudopuamzanuu JHK B amarnocruke ( 1
qac.)
['mopunmzanus JAHK. 3owasr mus rubpumuzamuu JIHK. AHanu3 caTeuIMTHBIX

nociaenoBareapHocTen JITHK.

Pa3znen VI. OT reHeTHYeCKOro aHAJIN3a K TeHOMHOM MEIUIMHE: TEXHOJIOTHH

MOJTHOT€HOMHOT'0 CKPUHUHTA acCOMaIuii ¢ maToJjiorueii ( 3 yac.)

Tema 1. Ilpumenenue meTrogoB NGS piis OMmomeamumMHCKUX HccaeaoBanuii (1
qac.)

ba3oBble MPUHLUINBI TOTHOTEHOMHOTO CEKBEHUpOBaHUs. OMyibccuoHHast [ILP.
Co3manme OmbOmuoTek. MeToapl  IMMOJHOTCGHOMHOTO  CEKBEHUPOBAHUS IS
UJEHTUUKALIIH MYJIbTH(PAKTOPHBIX 3a00sieBaHUM. [lonyuenune

HOCHGHOB&TGHBHOCTCﬁ TPAHCKPHUIITOMOB. AHHOTHpOBaHI/Ie HOCJIG,[[OBaTeJII)HOCTeﬁ



B 0azax JaHHBIX. TexHonorun MNOJTHOTEHOMHOTO CKpUHHHTA accouuauuﬁ C

HaTOJIOTUEN

Tema 2. Metoas! u pecypcnl Ououngopmaruxu ( 1 gac.)

buounHndopmaTuka: BO3HUKHOBEHHWE, II€JIM, 3aJaud, MeTOAbl. ba3bl JaHHBIX:
KJaccuduxanus, OCHOBBI CTPYKTYD. bazbr JTAHHBIX OEJIKOBBIX
nocnefoBaTeabHOCTE. basbl  JaHHBIX  TOCHEIO0BATEIbHOCTEH  HYKJIEHHOBBIX
KUCIIOT. banku naHHbIX MeTaboimueckux myted. baswl, conepikaiiue pe3ynbTaThl
MIO0ANBHBIX ~ JKCHEPUMEHTOB MO  aHamm3y  dkcmpeccuud.  OCHOBHBIC
oubmuorpaduueckne 6a3pr manHbIXx. NCBI, ENTREZ u BLAST — na3nauenwue,
UHCTPYMEHTHI, 3a7auu BplpaBHHBaHHME ABYX IOCJIEI0BAaTEIbHOCTEH, TOUYECUHBIE

MaTpULIBI.

Tema 3. Ucnoub3oBanue 0a3 JaHHBIX HYKJEOTHIHBIX MOCJI€I0BATEIbHOCTEN
JJIS MeTULIMHCKUX uccaeaoBanmii ( 1 yac.)

Oznakomsienne ¢ 6azamu JnaHHbix NCBI. Tlonsitue ¢opmaroB: FASTA wu
GenBank. BeipaBHHBaHHME HYKJICOTHJIHBIX ITOCIICIOBATCIIbHOCTEH. ba3bl TaHHBIX

SNPs accorenpoBaHHBIX C TATOJOTHUSMH.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM
YACTU KYPCA

3ansaTne 1. Opranmsanuss HW NOPUHOUNBI PadOTBI B MOJIEKYJISIPHO-
OHoJIOTHYecKHE JJA00pPaATOPUH /I OHOMEIMIUHCKUX HCcJIeqoBaHuii ( 2 yac.)
Ili1an 3aHsaTHA:

1. JlabopatopHas mocy/ia ¥ MPUHIIAITBI PAOOTHI C HEH.

2. O0opynoBaHue

3. AmrtoknaBupoBanue. CyxoxapoBoi mkad. MpITbe J1a00paTOPHON TOCYIBI.

OnHOpa30BbIl U MHOTOPA30BbIN IIACTHUK.



4.

Hp AKTHYCCKHC HaBBbIKHM P a0O0ThI C BECaMH AHAJIMTUYCCKUMU,

MCXaHUYCCKUMU U JICKTPOHHBIMH.

3ansaTue 2. HpI/IFOTOBJ]eHI/Ie PacTBopoB Jid BbIACJICHUA N aHaJau3a

HYKJIEHHOBBIX KUCJIOT ( 2 yac.)

Il1an 3augaTusa:

1.

2.

CnocoObl BBIpaKEHUS KOHLIEHTPALUK PaCTBOPOB.

CriocoObl TPUTOTOBIEHUST PACTBOPOB 33JaHHOM KOHLIEHTpauuu (110
IJIOTHOCTH PacTBOPA).

[TorenuuomeTpusi. YcrpoicTBO MOTEHLIMOMETPA u pH-metpa.
OyHKIIMOHUPOBAHUE CTEKIISTHHOIO U KOMOWHUPOBAHHOTO 3JIEKTPOJIOB.
[TorenmomeTpuueckoe TtutpoBaHue. bydepHbie pacTBopbl, OydepHas

CMKOCTB.

3ansaTne 3. IIpuHIMNBI MAHMOYJASAUNUM ¢ OMOMATEPHAJIOM, BbIIEJIEHHE U

aHAJIN3 HYKJIEMHOBBIX KHCJIOT ( 2 Jac.)

Il1an 3angaTusa:

1.

ok w

[TpuHIUTIBI MAHUTYJISIUNA ¢ 00pa3liaMu TKaHEH, KJIETOK U J1ab0paTOpHBIMU
YKUBOTHBIMHU

[IpaBuna paGoThl B MOJEKYJIIPHO-OMOIOTUYECKOM JTa00pATOPHH.
Knaccudukanus nomenieHui mo CTerneHu YuCTOTHI.

JlaMUHapHBIN MTOTOK.

Pabora ¢ kynpTypamu kietok. PaGoTa ¢ 1abopaTOpHBIMU )KUBOTHBIMH.

3ansatue 4. Cemunap mo teme «OpraHu3anusi ¥ NPUHOMNBI PadoThl B

MOJIEKYJISIPHO-0M0JI0THYeCKHE JIA00PATOPUM MAHUMYJISAMU OHOMATEPHAJIOM,

BBIJICJICHUE 1 AHAJIN3 HYKJICUHOBBIX KUCJIOT» ( 2 ‘Iac.)

Bonpocsl cemuHapa:



[TpuHIUTIEI MAHUTYJISAIUKA ¢ 00pa3aMu TKaHeH, KJIETOK U J1a00paTOpHBIMH
YKUBOTHBIMH

Knaccudukanus noMmenieHui no cTerneHu YucToThl

JlaGopartopHas nocyaa u IpUHIUIIBI paOOTHI C HEN

CrocoObl MpPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTpauuu (1o
IJIOTHOCTH PacTBOpA).

CnocoObl BBIpAKEHHSI KOHIIEHTPALUKA PACTBOPOB

3anstue 5. Metoas! Bbiaeenusi JJHK u PHK u3 pa3zauunbix ucrounnkosn ( 3

yac.)

Il1an 3angaTusa:

I"'omorenuzanus Tkanen. JKUAKOCTHbIE METO/IBI.

TBeprodaznbeie MeTo/1bl. XaOTPOIHBIE aT€HTHI.

®deno-xsopodopmenHas sxkctpakuus. Pazaenenne oopas3os Ha (a3bl.
[lepeocaxieHne HYKJIEMHOBBIX KHCIOT C HOMOIIbIO H3OMPONUIOBOIO U
3TUIIOBOTO CIIHPTA.

Coocanurenu: TMHEWHBIA MOJUAKPUIAMU, TTIMKOTEH, alleTaT HaTPHUs.

3anstue 6. I'esab-3j1ekTpodope3 HyKIEHHOBBIX KUCIOT ( 2 yac.)

Il1an 3angaTusa:

B
B

Teopus pazaeneHus MOJIEKYJ B SJIEKTPUYECKOM TIOJIE.

Arapo3HBIN U ONUAKPUIIAMUAIHBIN TENb.

bydbepsr mns  anmektpodopesa.  3arpysounbie  Oydepsl.  Mapkepbl
MOJEKYISApHbIX Macc. Okpacka HYKIEHMHOBBIX KHCJIOT Il HX
BU3yanu3amuu, 3tuauym opomu u SYBR Green.

Amnanus pesynbTraToB dnekrpodopesa PHK u JIHK. Onpennenenus kauercBa

BBUICOCHHUS HYKJIEMHOBBIX KMCJIOT C MOMOUIBIO AJeKTpodopesa.

3ansitue 7. CnekrpooToMepusi HyKJIEHHOBBIX KHCJIOT ( 3 yac.)



Il1an 3angaTuga:

1.

2.

OnTuyeckas maotHocTs pactBopoB JIHK n PHK.
3akon byrepa—JlamGepra—bepa. Pacy€r KoOHUEHTpanuu KOHIICHTpALUU
HYKJIEHHOBBIX KUCJIOT.

YcerpolictBo criekTpodoToMeTpa, GOTOKOJIOPUMETPA U CIIEKTPOMETPA.

3ansTue 8. Boineaenne JIHK u3 o6pa3noB TkaHei manueHToB ( 2 yac.)

Il1an 3angaTusa:

1.
2.
3.

Metonsl Beiienenus JJHK u3 pa3nmyHbIX HCTOYHUKOB.
deHon-x10poPopMHAS IKCTPAKITHS.

Brinenenune xpomocomuoit JIHK mo meroay Sambrook and Russell, 2001

3ansaTue 9. Anaamu3 kadectBa BblaesenHo JIHK B arapo3nom reie M ¢

nomMompio cnekrpodoromerpun ( 3 yac.)

Il1an 3apaTusa:

1.

©© N o g Bk~ W

Teopetnueckne ocHOBBI aHanu3a kadectBa BblaesneHHOW /[IHK B araposznom
reie

3aBucuMocTh 3¢ dexkTuBHOCTH  pazaenenus (PparmentoB JHK ot
KOJIMYECTBA araposbl B Tejie

Oxkpacka /IHK B arapo3HbIx ressx.

bydep s Hanecenust oOpasiioB Ha Tellb

Tunel a5eKTpoPope3HbIbIX OyPepoB

Amnanu3 kauectBa BoiieneHHo# JJHK ¢ moMouisio ciektpodoTomeTpun
3akon byrepa—JlambGepTa—bepa

OnTuyeckas IIOTHOCTD

Bansitue 10. Cemunap no teme «Padora ¢ HyKJeHHOBBIMH KucJoTaMm» ( 2

qac.)

Bonpocsl k ceMuHapy:

1.

MeTO)IBI BBIJICJICHHA HYKJIICHHOBBIX KHUCJIOT



denon-xsopodopmMHas IKCTPAKIIUS
AHanu3 Ka4ecTBa HYKJICMHOBBIX KUCJIOT C TIOMOIIBIO Telb-3JIeKTpodope3a

CnextpodoromeTpusi HyKJIIEUHOBBIX KUCIOT

o bk w

3akon byrepa—JlamGepra—bepa. Pacd€T KOHIEHTparuu KOHIICHTPAINH

HYKIICUHOBBIX KUCJIOT

3ansTue 11. [Iu3aiin reH-cnenuduyeckux npaiimepos ( 2 gac.)
Ilnan 3aHsTHA:

1. Omnpenenenue npaiimepa

2. Pacuer TemmnepaTypsl oT:KUTa npaimepa

3. IIpoBepka npaiimepa in Silico

3anstue 12. TP ammindukanus pparmenTa rena narepeca ( 3 yac.)
Ili1an 3aHsaTHA:

1. Teopus nomuMepa3zHOH LIEMHOW peaKInU

2. Tlon6op ycnosuii I[P

3. Twumnsr [P ammmdukaropos

4. Dnextpodopes npoaykros [P B arapo3Hom rene

5

. Ananu3 pe3ynbraTtoB [TL[P

3ansitue 13. Boinesienne ¢gparmenrta us araposnoro rejs ( 3 gac.)
Ilan 3ansTHs:
1. HaGopsr s Beigenenus JJHK w3 arapo3Horo uiv nojuakpuaMHUIHOTO
resst
2. Ocobennocty 3ekTpodopesa mpu MOATOTOBKE 00PAa3IOB IS BBIACICHUS U3
rest

3. Kiaccuueckue metonbl Beiaenenus JJHK u3 araposnoro remus

3ansitue 14. CekBeHupoBaHue pparmMenTa rena narepeca ( 3 yac.)

Ilnan 3apaTuda:



Teopus cekBenupoBanue mo CaHTEpyY

Hcnonp3Banre MEUEHHBIX HYKICOTHIOB

IIpobonooecomoska 05 cex8eHUPOBAHUS

Peakmus ¢ Big Dye (Big Dye Reaction)

Ounctka npoayktoB [P ¢ momompio Big Dye XTerminator Purification
Kit

AHanu3 pe3ynbTaTOB PEAKIIMU CEKBEHUPOBAHMUS

3ansaTne 15. AHaau3 HYK/JICOTHIAHBIX IOCJIEA0BATEJIbHOCTEl € MOMOLIbLIO

nakera nporpamm Vector NTI u 6a3 nannsix NCBI ( 3 yac.)

Il1an 3angaTusa:

1.

2.

Pa6ora ¢ ¢aittamu B hopmare Geen Bank u FASTA
Bo3MoxuocTu porpamuaoro odecrieuenus Vector NTI
CpaBHeHHE MOJTYyYCHHBIX MTOCIIEI0OBATEILHOCTEHN ¢ Oa3aMu TaHHBIX

[Touck nonumop(u3mMoB B OCIETOBATENBHOCTAX UHTEPECA

3ansaTue 16. Cemunap mo treme «Pabdora ¢ HyKJIeHHOBBIMH KUcJoTaMU» ( 2

yac.)

Bonpocsl k ceMuHapy:

1.

2.

Teopus nonmMMepazHON HEMHOW peaKuun

CocrapieHue nmpaiiMepoB

Ocob6enHocTu 3neKkTpodopesa mpu NOAroTOBKE 00pa3IoB ISl BhIJACICHUS U3
resns

Teopus cekBeHupoBanue no CaHrepy

[Touck nonumop(hu3mMoB B OTCEKBEHUPOBAHHBIX MOCIEI0BATEIbHOCTSIX

Pabora ¢ ¢aitnamu B popmare Geen Bank u FASTA

3anstue 17. Padora ¢ KyJbTypaMu KJIeTOK MiIeKonuTamux ( 2 gac.)

Il1an 3angaTusa:

1.

MeTtoabl KyJIbTUBUPOBAHUS KIIETOK U TKAHEH.



2. KynbTypsl nmepBuUYHbIE 1 BTOPUYHBIE, TOCTOSIHHBIC KIIETOYHBIC JTMHHH.

3. ba3oBbie muTaTEeNbHBIE CpeNbl W TIEPBBIC KJICTOYHBIC JIMHUM YEJIOBEKa U
MJIEKOITUTAIOMIUX, KyapTypa Hel a.

4. ChpIBOPOTOYHOE ¥  OCCCBIBOPOTOYHOE  KYJIBTHUBHUPOBAHHE, KAYECTBO
CBIBOPOTOK, TECTUPOBAHUE HA HJIOTOKCUHBI, POCTOBbIE (DaKTOPHI.

5. [lpuHiunel  ycTpodictBa W OOOpyAOBaHUS  TOMEIIEHUHA  JUIs
KyJIbTUBUPOBAHUS KJIETOK, OOKCHI, OakTepuruanbsie Jjamibl, HEPA-
bunpTpanus, JaMruHapHbIe mKadbl (CKaMbH), KJIACCHl JaMHUHAPHBIX IIKa(OB,
TOPEJKHA, YCTAHOBKMA [IJII TOATOTOBKA BOJBI BBICOKOTO KadecTBa,
CYyXO0)KapOBbI€ CTECPWIM3AIMOHHBIC ITKa(bl, aBTOKIABBI, WHKYOAaTOPHI

KJICTOK, HHBCPTUPOBAHHBIC MUKPOCKOIIEI.

3ansitue 18. MoJiekyjasipHoe KJoHHpoBaHue H pekomomHanTHble JTHK ( 3
yac.)
Ilian 3ausTus:

1. PexomOunantnas JIHK.

2. DHJIOHYKJI€a3bl PECTPUKIIUU.

3. Caittel pectpukiuu. ECORI u BamHI.

4. Kaptuposanue monekyisl JJHK.

5. Iloaroroska gparmentoB JIHK st kiioHupoBanus

6. KommereHntnsle kineTku. Tpanchopmarims.

7. OCOOEHHOCTH TEIIOBOTO IIOKA U 3JIEKTPONOpALIIU

3ansrue 19. Tpancpexuus kieTok MmiekonuTawmux ( 3 yac.)
IL1an 3ansATHA:

1. Tlonstue TpaHcheKInn.

2. Tunsl TpaHcheurpyOX PearacHToB

3. Hcnonbp3oBaHue JTUMIOCOM U 3JIEKTPOIOPALIUU

4. PexoMOUHALIMS U BUPYCHBIE CUCTEMBI TPAHCHEKIINU



3ansaTue 20. Cejiekuus B KyJbType KJIETOK M 0TOOP TpaHc(oOpMHPOBaHHBIX

KJI0HOB ( 3 yac.)

Il1an 3augaTusa:

1.

CeJleKTUBHBIC MAapKepPhbI KJICTOK MJICKOITUTAIOIINX

. CocraB cpen 115 CeIeKIMu

. IIpaBuia KyJbTUBHPOBAHUS U PACUET KOHLIEHTPALlU aHTUOMOTHUKOB

2
3
4.
5
6

OT60p KIOHOB MO MOP(HOJOTUUECKUM MPHUIITHAKAM

. Unentudukanus TpancHopMUPOBAHHBIX KIOHOB ¢ Tomoisio TP

. O160p GFP — 0/1I0’)KUTENBHBIX KIIOHOB

3anstue 21. [Iporounas uurodayopumerpus ( 2 gac.)

Il1an 3apaTusa:

1.

OcCHOBHbIE TOHATUS, YCTPOMCTBO M MNPUHIMI PabOThl MPOTOUYHOTO
nuToIyopumMeTpa,

BO3MOXXHOCTH NPHUMEHEHHUS METOJA MPOTOYHOM LUTOMETPHUM IS aHaIW3a
KJIETOYHBIX ITOITYJIALIHNN

[IpuroroBnenue KJIETOYHBIX CyCHEH3UI IS IPOTOYHOMN
UTODITyOPOMETPUH

Pa6ora wa mnportounom tmToduyopumerpe BD ACCURI: kamuOpoBka
npudopa, cOOp ¥ NEPBUYHBIN aHAU3 TAHHBIX.

JleTanbHBIA ~ aHaNM3  IOJIYYEHHBIX  JAHHBIX C  HCIOJIb30BAaHHEM
nporpammuoro obecneuenuss WIinMDI  2.9: moctpoeHne omHO-
JBYXIapaMEeTPUUECKUX TUCTOrpamm, JuddepeHnnanns oJMHOYHbBIX KIETOK
M KIETOYHBIX  arperatoB, CO3JaHHE  PErMOHOB, TE€UTUPOBAHHE,
cTaTUCTHYecKasi 00paboTKa TaHHbIX.

WNHTepnperanys NOJyYEHHBIX PE3yJbTaTOB: aHAJIU3 PACHpPENENICHUs] KIETOK

0 pa3sMepHO-MOpP(OJOTHYECKHM IapamMeTpaMm (Ha OCHOBE aHaim3a



napaMeTpoB CBeTopaccesHus) U 1no QasaMm KIETOYHOIO LMKJIA (Ha OCHOBE

aHanu3a GIyopecICHITUN N0 TIPOTTHTIS ).

3ansatue 22. Cemumnap no Tteme «Pabora ¢ TpaHchuUUpPOBAHHBIMH

KYJbTYPAMHU KJII€ETOK MJUICKOIIUTAIOIIUX»

(2 gac.)

Bomnpocel k ceMmuHapy:

1.

MeTtoap! TpaHchekIu

CenekTHBHBIE MAPKEPHI KJIETOK MIIEKONUTAOIINX U CEJIEKTUBHBIE CPEJIbI
PexomMOMHAaLMS 1 BUPYCHBIE CUCTEMBI TPAaHC(HEKIIUU

Meronbl KyJIbTUBUPOBaHUS KJIETOK U TKaHEH

[IpaBuna KyIbTUBUPOBAHUS U pacyeT KOHUEHTPALIM aHTHOUOTUKOB
[Ipunuuner  ycrpoiictBa ¥ 00OpyAOBaHHS  NOMEUICHMM  JJs
KyJIbTUBUPOBAHUS KIETOK

OCHOBHBIE TOHATHS, YCTPOWCTBO W MNPUHUUII PabOThl MPOTOYHOTO

uTOo(IyopuUMeTpa



I1l. YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4eObHo-MeToAMUecKoe 00eCleueHne CaMOCTOATEILHONH paboThl OO0y4Yaromuxcs IO
JUCIUIUINHE «MeIuIHCKass OMOTEXHOJIOTHS» TpecTaBieHo B [IpunokeHnn 1 W BKIIIOYAeT B
cebs:

e IUTaH-TpadUK BBITOJHEHUS CAMOCTOSTCIBHONH PAa0OTHI MO JTUCIHUIUIMHE, B TOM YHCIIC
MPUMEPHBIC HOPMbI BpEMEHH Ha BBIMTOJIHEHHUE TI0 KXKIOMY 33/IaHHUIO;

® XapaKTEepPHCTHKA 3aJIaHU JUIsI CaMOCTOSITCIIBHOM pabOThl CTYACHTOB M METOJIUYCCKUE
PEKOMEH/IAIIMH TI0 UX BBIIOJHEHUIO;

e TpcOOBaHMS K MPEICTABICHHUIO U 0(DOPMIICHHIO PE3YIIBTATOB CAMOCTOSTEIBHOM paboTHI;

® KPpUTCPUHN OLCHKHU BBIIIOJIHCHHUA CaMOCTOSITEIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUKEHUS LEJIEN KYPCA

Ne Kontponupyembie Mo tynu/ OneHouHbIE CPECTBA - HAMMEHOBAHHE
n/n | pa3zaens! / TeMbl JUCLUIUIMHEI Koap! 1 sTansl popMupoBaHusi KOMIETEHIUH TEKYIMH KOHTPOIb | IPOMEKYTOUH
as arrecTanus
1 | Pazpen L. Ilpunuumnst OIIK-5 roToBHOCTb K 3Haet: OCHOBHBIE 3ayer/7K3aMeH
MOJIEKYJISIPHOTO UCIOJIb30BAaHUIO OCHOBHBIX (PU3UKO- | IPUHIUIIBI Bomnpocsr -1-
KJIOHUPOBAHUS. XUMHUYECKHUX, MAaTEMAaTUYECKUX U IIPUTOTOBJIEHUS 38
[TonmMmepaszHas nenHast MHBIX €CTECTBEHHOHAYYHBIX OMOXUMHUYECKUX
peaxkuus IIOHATUM, U METOJIOB IIPU PELICHUU pactBopoB, Meronbl ux | [IP-1 KonrponbHoe Pesynbrar
Pasnen II. Ilpuniuns npodecCHOHATBHBIX 3aa4 OUUCTKHU U TECTUPOBAHUE, TECTUPOBAHUS,
MOJIEKYJISIPHOTO CTEpWIH3ALUN [1P-4 Pedepar 3aluTa
KOHCTPYMPOBAHUS U YO-1 onpoc pedepara
KJIOHUPOBAHUS C VYmeer: Onpenensits
IIPUMEHEHHEM XUMHYECKHE CBOMCTBA
MUKPOOPTaHHU3MOB U TECTUPYEMBIX 00pa3IoB
BEKTOPHBIX CUCTEM
Pazgen II1. Co3ganue u
HCIIOJIb30BaHUE
TFeHETUYECKUX KOHCTPYKIIMH
JUIs TPAHCTEHE3a B KIIETKaX
MJIEKOTMTAIOIIHX.
TpaHCcreHHbIE )KUBOTHBIE.
[TepcriekTHBBI T€HHOM
Tepanuu Otuer no
Pa3znen IV. PazpaboTtka u Bnageer: Meronamu ITP-6 naboparopHas nabopaTtopHoOi
CO3/1aHNE€ TE€HETUYECKUX omnpenenenust pHoO, pabota pabote

KOHCTPYKLUI
O6uodapMaleBTUIECKOro
Ha3HAYCHUS

Pasnen V. Ananus

pacyuera KOHIEHTpALUT
BEILIECTB




TEHETUYECKH 00YCIIOBICHHBIX
MaTOJOTHi, MOHOTECHHBIX U
MYJIbTH(HAKTOPHBIX
3a00JIeBaHUM

Pazgen VI. Ot
FEHETUYCCKOr0 aHalIM3a K
TCHOMHOM MEJIHIINHE:
TEXHOJIOTHH
MOJTHOT€HOMHOI'O CKPUHUHTA
acCOIMaLMi C aTOJIOTUEH

Paznen 1. IIpuHImne!
MOJIEKYJIIPHOTO
KJIOHUPOBAHUSI.
[TonumepasHas nenHas
peakuus

Paspnen II. IIpuHImns!
MOJIEKYJISIPHOT'O
KOHCTPYUPOBAHUS U
KJIOHUPOBAHUS C
MIpUMEHEHUEM
MUKPOOPTraHU3MOB U
BEKTOPHBIX CUCTEM
Pasznen II1. Co3ganue u
HCIIOJIb30BAaHNE
T€HETUYECKUX KOHCTPYKIIUI
JUISI TPAHCTEHE3a B KIIETKax
MJIEKOMUTAOIIHX.
TpaHcreHHbIE ) KUBOTHBIE.
[IepcniekTHBBI T€HHOMN
Tepanuu

Paznen IV. Pa3paboTtka u
CO3/IaHNE TEHETUYECKUX
KOHCTPYKIUU

OIIK-9 roToBHOCTb K IPUMEHEHUIO
CHeHaIn3UPOBAHHOIO
000pyI0BaHUs U MEAUIIMHCKHIX
U3JIEIUNA, TPETYCMOTPEHHBIX IS
UCIIOJIb30BaHUS B
npodeccuoHanbHOM chepe

3naert: [IpuHiun
paboThl
amruiuukaTopa s
nposenenus [P,
o0opynoBaHus AJs
aekTpodopesa OeIKOB
Y HYKJIEMHOBBIX
KHCJIOT, UHKYOaTOpOB U
OHOPEaKTOpPOB IS
paboTHI C KJIETKAMU
MIPOKAPUOT U DYKAPHUOT.

VYwmeet: Paborats ¢
KyJTbTYpaMH
MIPOKAPUOTHYECKUX H
IYKapUOTHICCKHIX
KJIETOK, MMOTYy4aTh
cTaOUIILHBIE
KJICTOYHBIC JINHHH,
IKCIPECCHPYIOIIYIO
PEKOMOMHAHTHEIE
OeJIKH.

ITP-1 KonTposibHOE
TECTUPOBAHHUE,
I1P-4 Pedepar
YO-1 onpoc

[1P-6 maGoparopHas
pabota

3ader/aK3aMeH
Bonpocsr -1-
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nabopaTopHOI
pabore




OnogapmareBTHIECKOTO

Bnaneer: Metonamu

Ha3HAYCHUS nonumepasHoii nennoit | [1P-6 maGoparopnas Otuer no
Paznen V. Ananus peakuuu, pabora nmabopaTopHOH
TCHETUYECKH 00YCIIOBICHHBIX AMeKTpodope3oM pabote
[aTOJIOTUH, MOHOT'€HHBIX U 0€JIKOB U HYKJICMHOBBIX

MYJIbTH()AKTOPHBIX KHCJIOT, METOJaMH

3a0oseBaHui OUYMCTKH U BBIJCIICHUS

Pa3znen VI. Ot 0EJIKOB U HYKJICMHOBBIX

TeHETUYECKOro aHaJIN3a K KHCJIOT, METOJJaMU

F€HOMHOM MEIUIUHE! MOJIEKYJISIPHOTO

TEXHOJIOTUU KJIOHHPOBAHMUSL.

IIOJIHOT€HOMHOI'0 CKpUHUHTa

accolMalui ¢ NaToJIoruen

Paszpnen 1. [IpuHumne [1IK-11 roroBHOCTbH K OpraHu3auuu U | 3HaeT: yCTPOHCTBO 3ager/7K3aMeH
MOJICKYJISIPHOTO OCYILECTBIICHUIO MPUKIATHBIX U IIPOKAPUOTHUYECKON U Bomnpocsr -1-
KJIOHUPOBAHU. [IPAKTUYECKUX IIPOEKTOB U UHBIX JYKapUOTHYECKOU ITP-1 KonTpoabsHOE 38
[Tonmumepa3Has LenHast MEpONPUATHH IO U3YUCHHIO KJICTOK U YMEET TECTUPOBAHUE,

peakuus OMOXMMHYECKUX U o10upaTh METO bl [1P-4 Pedepar Pesynbrar
Paznen II. [IpuHummnel (U3UOIOrMUECKUX POLIECCOB U BBIJICJIEHUS 1IETIEBBIX YO-1 onpoc TECTUPOBAHUS,
MOJIEKYJISIPHOTO SBJIEHUH, POUCXOJIALINX B KIIETKE MOJIEKYJT U3 KJIIETOYHBIX 3aluTa
KOHCTPYMPOBAHUS U 4eJI0BEKa CYCIIEH3HH. pedepara
KJIOHUPOBAHUS C

IIPUMEHEHUEM VYmeer: nondupartsb

MHUKPOOPTaHU3MOB U YCIIOBHS JJIS [1P-6 maGoparopHas Otuer mo
BEKTOPHBIX CUCTEM IIPOBEICHUS pabota nabopaTopHOI
Pazgen III. Co3nanue u J1a00paTOPHBIX pabore
HCIIOJIb30BaHUE JKCIIEPUMEHTOB.

TFeHETUYECKUX KOHCTPYKIIMH

JUIsl TpAHCTeHe3a B KJIeTKaxX Bnaneer: 6a3oBbIMu ITP-6 nabGoparopHas Otuer no
MJIEKOTUTAIOIINX. MeTOoJIaMHU paboTta nabopaTtopHoit
TpaHcreHHbIe KUBOTHBIE. OMOXHMHUYECKOTO pabote
[IepcnexkTuBBI FeHHOM aHaln3a.

TCpalnun




Pazgen IV. Pazpabotka u
CO3/IaHHE T€HETUYCCKUX
KOHCTPYKIUA
O6uodapMareBTUIeCKOro
Ha3HAUYEHHUS

Pasnen V. Ananus
TEHETUYECKH 00YCIIOBIICHHBIX
MaTOJOTHI, MOHOTECHHBIX U
MYJIbTH(HAKTOPHBIX
3a00JIeBaHUM

Paznen VI. Ot
FEHETHYECKOT0 aHaIn3a K
FeHOMHON MeIULIMHE:
TEXHOJIOTHH
ITOJTHOTEHOMHOTO CKpUHUHTA
acCOIMaLMK C aTOJIOTHUCH

Paznen 1. IIpuHImne
MOJIEKYJIIPHOTO
KJIOHUPOBAHUS.
[TonumepaszHas nenHas
peaxkuus

Paszpnen II. [IpuHIAIBL
MOJIEKYJIIPHOTO
KOHCTPYUPOBAHUS U
KJIOHUPOBaHUS C
MPUMEHEHUEM
MHMKPOOPTraHU3MOB U
BEKTOPHBIX CUCTEM

Pasznen II1. Co3ganue u
HCIIOJIF30BaHUE
TEHETUYECKUX KOHCTPYKLUN
JUISl TPAHCTEHEe3a B KJIETKax
MJIEKOIINTAIOIIMX.

IT1K-12 ciocoOHOCTH K OMpe/IeICHUIO
HOBBIX 00JIaCTEH MCCICIOBAaHUS U
npoOieM B chepe pazpaboTKu
O6nodusnueckux u PU3nKo-
XUMHYECKHUX TEXHOJIOTHHA B
3/IpaBOOXPaHECHUHN

3HaeT: OcOO0EHHOCTH
paboThI
BO3MOKHOCTH
000opyI0BaHUS TSt
MPOBEACHUS
OMOTEXHOJIOTHYECKUX
pabor.

VYmMmeer: Haxoauth
JUTEpaTypy,
OTHCHIBAIOIIYIO
OTKPBITIE BOMIPOCHI B
00J1aCTH COBPEMEHHOM
OHMOTEXHOIIOTHU U
3JIPaBOOXPAHCHHUS.

Bnaneer: Metomamu

ITP-1 KonTponsHoe
TECTUPOBaHUE,
[1P-4 Pedepar
YO-1 ompoc

[1P-6 maGoparopHas
pabota

ITP-6 nabGoparopHas

3ader/s3K3aMeH
Bonpocsr -1-
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TpaHcreHHbIE )KUBOTHBIE.
[TepcriekTHBBI T€HHOM
Tepanuu

Paznmen IV. Pa3zpaboTtka u
CO3/1aHH€ T€HETUYECKUX
KOHCTPYKLMU
OrodapmMareBTHIECKOTO
HA3HAYCHHUS

Pa3zgen V. Ananus
TCHETUYECKH 00YCIIOBJICHHBIX
MATOJIOTUH, MOHOTE@HHBIX U
MYJIbTU(AKTOPHBIX
3a0o0sieBaHUN

Paznen VI. Ot
TeHETUYECKOT0 aHaIn3a K
TEHOMHOW MEIUIUHE:
TEXHOJIOTUHU
MTOJIHOTEHOMHOT'O CKpUHUHTA
accolManui ¢ maroJoruen

MOWCKa HayYHOI
nHpopmanuu B 6azax
na"gaeix NCBIL

pabora

nabopaTopHOH
pabote

Paszpnen 1. [IpuHumne
MOJIEKYJISIPHOTO
KJIOHUPOBAHUSI.
[TonumepaszHas nenHas
peakius

Paznen II. [IpunIumne:
MOJIEKYJIIPHOTO
KOHCTPYHPOBAHUS U
KJIOHUPOBAHUS C
MIPUMEHEHNUEM
MHUKPOOPTaHU3MOB U
BEKTOPHBIX CHCTEM
Paznen II1. Co3ganue n
HCIIOJIL30BaHUE

[IK-13cnocoGHOCTh K OpraHu3anuu
U TIPOBEJICHUIO HAyYHbBIX
HCCJIEIOBaHUM, BKIItOYasi BEIOOP
1enu 1 GopMyIupoBKy 3azad,
IUTAaHUPOBaHUE, O100p aIeKBAaTHBIX
METO/10B, cOop, 00paboTKy, aHAIN3
JAHHBIX U IMyOIMYHOE MX
IpEeJCTaBICHUE C YUETOM
TpeOoBaHUI HHPOPMAIIIOHHOM
0€e301acHOCTH

3naet: CTpyKTypy
HalKMCaHUs Hay4yHO-
HCCIIEN0BATENbCKON
paloTHI.

VYmeer:

DopmyIUpOBATH LETH

Y 3371a4¥ HAy4YHO-
HCCIIEI0OBATENbLCKOU
paboThI.

Bnaneer: bazoBriMu

ITP-1 KonTponsHoe
TEeCTUPOBaHUE,
[1P-4 Pedepar
YO-1 ompoc

ITP-6 naboparopHas
pabota

ITP-6 nabGoparopHas

3aueT/3K3aMeH
Bomnpocsr -1-
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TCHETUYECKUX KOHCTPYKITHI MeToJaMHu pabora nmabopaTopHOH

JUTSI TPAHCTEHE3a B KJIETKaX CTaTUCTHYCCKOM pabote
MJIEKOITUTAIOIINX. 00paboTKu

TpaHCcreHHBIE )KUBOTHBIC. pe3yIbTaTOB

[TepcrieKTHBBI T€HHOM HCCIIETOBAHUS.

Tepanuu

Pazgen IV. Pazpabotka u
CO3JaHKC TCHETHYCCKUX
KOHCTPYKIUMA
O6uodapMareBTUIeCKOro
Ha3HAYEHUS

Pasznen V. Ananus
TeHETUYECKU 00YCIOBIEHHBIX
MaTOJOTHi, MOHOTECHHBIX U
MYJIbTU(AKTOPHBIX
3a00JIeBaHUM

Paznen VI. Ot
FEHETUYCCKOr0 aHaJIM3a K
FeHOMHOM MEIULIMHE:
TEXHOJIOTHHI
MMOJITHOTEHOMHOT'O CKpUHUHTA
acCOIMaIMK C aTOJIOTHUEH

KoHTposbHbIE U METOAUYECKHE MaTepHuasbl, a TaKXKE KPUTEPUM M TOKa3aTeau, HEOOXOAUMBIE IJisi OLICHKU 3HAHUM, YMEHHH,
HaBBIKOB M XapaKTEpU3YIOIIHME ATambl (POPMHUPOBAHMS KOMIICTCHIIMI B IPOIECCE OCBOSHUS 00pa30BaTEIbHOW ITPOrpaMMBbI

npencrasieHsl B [Ipunoxennn 2.



|. CIIACOK YYEBHOM JIUTEPATYPHI U THOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYHEHUE JJUCHHUIIJINHbI

OcHoBHas JuTepaTypa

1. VBanumes B.B. Monekynsapuas Ouonorus : yuebnuk /. — M. : PUOP :
NHD®PA-M, 2018. — (Beicmiee oOpazoBanue). — 225 c¢. — DOI:
https://doi.org/10.12737/1731-9 - Pexum JOCTYTIA:
http://znanium.com/catalog/product/916275

2. Annpycenko, C. ®@. buoxumus u MojekylspHas OHOJOTUS [DIIEKTPOHHBIM
pecypc] : yueOHO-merommyeckoe mnocodue / C. ®. Anapycenko, E. B.
JlenncoBa. — ONEKTPOH. TEKCTOBbIE AaHHbIe. — (CtaBponosib : CeBepo-
KaBkasckuii denepanbubii yausepcuret, 2015. — 94 c¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/63077.html

3. AxumoBa C.A. buorexnomnorus: Ilpaktukywm /, - 2-e u3n., nepepad. U JOI. -
Bonrorpan:Bonrorpanckuii rocy1apcTBEHHBIN arpapHblid yHHBepcuTeT, 2018. -

144 c.: ISBN - Pexxum mocryma: http://znanium.com/catalog/product/1007958

JlomonHUTENbHAS IUTEpaTypa:
1. Tkauyka B.A. Knuanueckass Onoxumust [ DIEKTPOHHBIA pecypc] : yueOHoe
rmocoone / M. : I'DOTAP-Meana, 2008. -
http://www.studentlibrary.ru/book/ISBN9785970407332.html

2. Yepnos H.H., bepesos T.T., bypoouna C.C. buoxumus : pyKoBOJACTBO K
MPAKTUYECKUM 3aHATUAM [ DJIeKTpOoHHbIN pecypc] / u np. / [lox pen. H.H.
Uepnona - M. : I'D0TAP-Menaua, 20009. -
http://www.studentlibrary.ru/book/ISBN9785970412879.html

3.Psokona, I'. B. Biotechnology (buortexHomorus) [DnekTpoHHBIN pecypc]| :
yaeOHO Metoaudeckoe mocooue / I'. B. PsOkoBa. — DNEeKTpOH. TEKCTOBBIE
nmagaele. — Kazagp : Ka3zaHCKkMM HaIMOHAJBLHBIM HCCIIEA0BATEIbCKUU
TEeXHOJOTHueckuil yHusepcuret, 2012. — 152 ¢, — 978-5-7882-1327-9. —
Pexxum moctyna: http://www.iprbookshop.ru/61942.htmi



http://znanium.com/catalog/product/916275
http://www.iprbookshop.ru/63077.html
http://znanium.com/catalog/product/1007958
http://www.studentlibrary.ru/book/ISBN9785970407332.html
http://www.studentlibrary.ru/book/ISBN9785970412879.html
http://www.iprbookshop.ru/61942.html

4. Bupyconoruss u OuorexHonorus: ydeOHoe mnocobue / Dupcos ['.M.,
Axumona C.A., - 2-e usn., nonoaHeHHoe - Bonrorpam:Bonrorpaackuii IAY,

2015. - 232 c. - Pexxum gocryma: http://znanium.com/catalog/product/615175

Ilepedyensb pecypcoB nH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHET»

HNucTpymeHT TUTS MIPOBEPKHU npaiiMepoB in silico

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

baza JaHHBIX JJIA ITOUCKa OAHOHYKJICOTHAHBIX 3aMCH

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

Nuctpyment mia  mepeBoga nocnenosarensHoctd  JIHK B peBepc-
KOMILJIEMEHTaPHYIO

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

. http://rosalind.info/problems/locations/ - pecypc aas caMOCTOSTEILHOTO

u3yudeHus ononnpopmaruku Rosalind.

. http://www.ncbi.nlm.nih.gov/ - caiit HarmonansHoro I{enTpa

ounorexnonmornueckor nadopmaruu NCBI, 6a3a nannbix I'enHbIil OaHK.

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

Search Tool, onmaiiH-iporpaMma Jijisi BBIpaBHUBAHUS MOCIIEA0BaCIbHOCTEH
OMOJOTUYECKUX MAKPOMOJIEKYJT

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

organizer; nporpamMma-ouOIUTEKAPb.

. http://www.ebi.ac.uk - caiit EBpornelickoro MHCTUTyTa OMOMH(GOPMATUKH

. http://www.scopus.com — oubrorpaduyeckas 0a3a JaHHBIX U HHJICKC

IIUTUPOBAHMS SCOPUS

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

oubmorpaduyeckas 6a3za naHHbIX U uHACKe uTHpoBanus Web of Sicence

11.http://www.molbiol.ru — pycckosi3pranbIif HHOOPMATMOHHBIN CalT U Hopym

110 MOJICKYJISIPHOM OUOJIOTUH


http://znanium.com/catalog/product/615175
http://insilico.ehu.es/PCR/Amplify.php
http://compbio.cs.queensu.ca/F-SNP/
http://arep.med.harvard.edu/labgc/adnan/projects/Utilities/revcomp.html
http://rosalind.info/problems/locations/
http://www.ncbi.nlm.nih.gov/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.mendeley.com/
http://www.ebi.ac.uk/
http://www.scopus.com/
http://thomsonreuters.com/thomson-reuters-web-of-science/
http://www.molbiol.ru/




Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
H IPOrPaMMHOI0 odecredeHust

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

science/cloning/vector-nti-software.html

[Ipu ocymiecTBiIeHUM 00pa30BATENBLHOTO IMpOIEcCa CTYJAEHTHI HCHOJIb3YIOT
nporpammuoe obecrieuenue: Microsoft Office (Excel, PowerPoint, Word u
Ip.), JJIEKTPOHHBIE pecypchl caitita JIBOY, sximtouas ObC [IBOY.
bubmuorpaduueckas 0a3a [MaHHBIX ©W WHIEGKC I[UTHPOBAHUA SCOPUS,
oubnrorpaduueckas 0aza maHHBIX M HHAEKC uTupoBanus Web of Science,
MOMCKOBas CHUCTeMa, TeHHbIA OaHK U nakeT onnaiH-porpamm NCBI, nayuynas
anekTpoHHas Oubnnoreka eLIBRARY, snekTpoHHO-OMOIMOTEUHAsT cucTeMa
“Znanium”, AIEKTPOHHAS oubnuoTeuHas cucreMa [PRbooks,
uHpopmarmonnas cuctema "EJJMHOE OKHO" noctyna k o0pa3oBarenbHbIM
pecypcaM JOCTYM K AIEKTPOHHOMY 3aka3zy KHUr B oubiunorexke [[BOY.
[Iporpammuoe obGecnieuenue Vector NTI nns anamusa miuasMug U JpPYrux
TEHETHYECKUX BEKTOPOB.

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

Search  Tool, mporpammHoe  oOecrieueHue  JUIs  BbIpaBHUBAHHS
MOCIIeI0BAETIFHOCTEH OMOIOTHUECKUX MaKPOMOJICKYT

MEGA — mnporpaMMHbIi makeT g (UIOTEHETUYECKOro aHajau3a |
BBIPaBHUBAHUS MTOCJIEIOBATENIHOCTE OMOMOJIEKY

http://www.idtdna.com/calc/analyzer - mnporpammHoe oOecrieueHue Jis

aHaJIn3a KOPOTKHX HYKICOTUIHBIX HOCHGI[OBaTeHBHOCTefI 141 Hp&ﬁMpOB


https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.idtdna.com/calc/analyzer

VI. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJIMHBI

Kypc cTpykTypupoBaH 1O XPOHOJOTHYECKOMY, TEMAaTHUYECKOMY U
CPABHUTEIBHO-TUITOJIOTMYECKOMY MTPUHIMIIAM, YTO MO3BOJIAET, C OJJHON CTOPOHHI,
CUCTEMATU3UPOBATh YYE€OHBIM Marepuai, ¢ JAPyrod — MNOAYEPKUBAET CBS3b C
JPYTUMU AUCIUIUIMHAMYI TYMAHUTAPHOTO U CIIEUATIBLHOTO IIUKJIA.

B npounecce wu3yuyeHuss MarepuaioB Y4YeOHOro Kypca MpeaararoTcs
cienytouue Gopmbl padbOT: YTEHUE JEKIUN, TPAKTUYECKUE 3aHATHUS, KOHTPOJIbHBIC
padoTHL.

Jlekyuonunvie 3ansAmusi OPUEHTHPOBAHBI HA OCBEUICHUE BBOJHBIX TEM B
KKIBIM pa3zen Kypca W NpU3BaHbl OPUEHTUPOBATh CTYACHTOB B IIPEAJIaracMOM
MaTepuaie, 3aJI0KUTh HAyYHbIE U METOJIOJIOTMYECKUE OCHOBBI ISl JaJIbHEUIEH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Ilpakmuueckue 3auamusi akKLEHTUPOBAaHbl HAa HanboJiee MPUHLMUINAIBHBIX U
poOJEMHBIX BoOIpocax (QuiIocopuu U TMPU3BAaHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MUPOBO33PEHUYECKON MO3UIIUH 110 JAHHBIM TEMaM.

B pabote co cTyaeHTaMu HCTIOIb3YIOTCA pa3HOOOpa3HbIe CPeACTBa, (OPMBI U
MeTO/Ibl 00yueHUs (MH(POPMALIMOHHO-Pa3BUBAIOLIUE, TPOOIEMHO-TIOUCKOBBIE).

Oco60 3HauMMOM Ui NPOodEeCCUOHATBHON MOATOTOBKHU CTYACHTOB SIBIISETCS
camocmosmenvHas paboma no Kypcy. B xone »Toil paboThl CTYJIeHTHI OTOMPAIOT
HEOOXOJUMBIA MaTepuajq MO M3y4YaeMOMY BONPOCY U aHAJU3UPYIOT €ro.
CamocTosiTenbHass paboTa ¢ JUTEpaTypod BKIIIOYAET B ce0sl Takue MPHUEMBI Kak
COCTABJICHHE I[UJIaHA, TE3MCOB, KOHCIIEKTOB, AHHOTHPOBAaHUE HCTOYHHKOB,
Hanucanue pedeparo. B pamkax yueOHOro Kypca moapa3syMeBaeTcsi COCTaBICHUE
TEMaTUYECKHUX JOKJIAI0B, KOTOpbIE MPOBEPAETCS MpernoaaBaTeneM, 00CyKIaercs
CO CTYICHTaMH U YYUTBIBAECTCS IIPU UTOTOBOM KOHTPOJIE 3HAHUM I10 KypCy.

CTyneHToB HEOOXOAMMO MMO3HAKOMHUTh C OCHOBHBIMU HCTOYHUKAMH, Oe€3
KOTOPBIX HEBO3MOKHO MOJHOLIEHHOE MOHUMaHue npobieMatuku Kypca. [loatomy
3TM HWCTOYHMKM PEKOMEHJOBaHbl CTYyJIEHTaM JUI1 JIOMAlIHEro0 H3y4YeHHs U

BKJIFOUEHBI B IPOrpaMMy.



OcBoeHune Kypca  JIOJDKHO  CHOCOOCTBOBAaThH  PAa3BUTUIO  HABBIKOB
00OOCHOBaHHBIX U CaMOCTOSITENIbHBIX OLEHOK (pakToB M KoHuenuuii. [loatomy Bo
Bcex (hopMax KOHTPOJISI 3HAHUH, OCOOCHHO IpH CJaue 3a4yeTa, BHUMaHHUE JOJKHO
ObITh OOpamieHo Ha TmoHMMaHue Quiocodckol mnpoOIEMATHKU, HA YMEHHUE

KPUTHUYCCKH HUCIIOJIB30BATh €C PC3YJIbTAThI U BBIBOJHGI.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

OcBoeHne IUCHIUTUIUHBI «MeIUIMHCKasT OWOTEXHOJOTHS» MPEArnojaraet
UCIIOJIb30BAaHUE  CIIEYIOUIETO0  MaTepUalbHO-TEXHUYECKOTO  OOecreyeHus:
MynpTUMEIUITHON ayIUTOPUH, OCHAILIEHHON IIMPOKOIIOJIOCHBIM JTOCTYIIOM B CETh
nHtepHeT. KommnberoTepHoro kinacca. Bce KOMIBIOTEpBl NOAKIIOYEHBI K
KOPIIOPAaTUBHOW KOMITBIOTEPHOU ceth JIBDY u HaxoasATcs B €IMHOM JOMEHE.

JIns1 BBITIOTHEHUS CaMOCTOSITEILHOM paOOThl CTYJEHTHI B JKUJIBIX KOPITyCax

JAB®Y obecneuens Wi-Fi.

MynbTUMEaUIHAS Ay IUTOPUSL: 690922, Ilpumopckuil kpaii, r. BrnaauBocTok,
Momno6mok Lenovo C360G-i34164G500UDK; | octpoB Pycckwmii, momyoctpoB CarepHbii,
Dkpan npoekiroHHbiit Projecta Elpro Electrol, | mocenok Asike, 10, aya. M 421, 422

300x173 cm; MynbTuMenUHHBIA TMPOEKTOP,
Mitsubishi FD630U, 4000 ANSI Lumen,
1920x1080; Bpesnoii untepdeiic ¢ cucremoit
ABTOMATHYECKOTO BTATHBaHUS Kabemeir TLS
TAM 201 Stan; {oxymeHT-kamepa Avervision
CP355AF; MuxkpodonHas MEeTINIHAS
panrocuctema YBY namanasona Sennheiser
EW 122 G3 B cocraBe OecCnpOBOJHOTO
MUKpO(OHA " MPUEMHUKA; Konexk
BusicokoH(pepennces3n LifeSizeExpress 220-
Codeconly- Non-AES; CerteBas BuIcoKamepa
Multipix MP-HD718; ee XK-nanemu 47",
Full HD, LG MA4716CCBA; Iloacucrema
ayJTMOKOMMYTaITu! " 3BYKOYCHJICHUS;
[EHTPaTN30BaHHOE OecriepeboiiHoe
o0ecrnevyeHre AIEeKTPONUTaHUEM

JlaGopaTopusi OMOMETUITMHCKUK KIIETOYHBIX
TEXHOJIOTUI 690922, Ilpumopckuil kpaii, T. BnaauBocTok,
[Ipubop nns mpoBemeHUs TOJMMEpa3HoOM | octpoB  Pycckuit, momyoctpoB CamnepHbIi,
LEMHOM peakuuu C JeTeKIued MpoAyKTOB | mocenok Asike, 10, ayn. M820, M823, M826

aMITMUKAIMd B~ PEKUME  «PEATbHOTO




Bpemenn» CFX96 Touch Real Time System
Kawmepa mist anexrpodopesa Mini-Sub Cell GT
System (BioRad 1704467)

Kamepa s BepTHKaIBHOTO 3JEKTpodopesa
Mini-PROTEAN Tetra Cell, BioRad 1658003
Kamepa mans mpoBeneHuss BEpTUKAIBHOTO
anekrpodopeza PROTEAN |1 xi Cell (BioRad
1651803)

Cucrema s dukcanuu W 00pabOTKH
anektpodopesnbix reneit Gel Fix System
W3mepurtens BomopoaHoro mokasatens (pH)
pacTBOPOB B KOMIUIEKTE C JJIEKTPOJOM H
KanmuOpoBouHO# cuctemoit PB-11-P11
Hleiikep TepmocTatupyemsbiii ES-20/60
Llentpudyra maboparopuas MiniSpin
Jlozatop aBTOKJIaBUPYEMBIM OJHOKAHAIBHBIN
HTL mnepemennoro o6wema 100-1000 wmxa
Discovery Comfort (4046)

Jlo3atop aBTOKJIaBUPYEMBIH OJHOKAHAIBHBIN
HTL nepemennoro o6wsema 20-200 MKI
Discovery Comfort (4045)

Jo3zarop ABTOKJIABUPYEMBIii OJTHOKaH.
nepemMeHHoro oo6wema 2-20 wmxi Discovery
Comfort (4043)

Ho3arop ABTOKJIABUPYEMBIN OJIHOKaH.
nepemennoro oorema 10-100 mxia Discovery
Comfort (4044)

Cucrema aBTromarusupoBanHas Biacore X100
System ans  aHanmmza  MEXMOJICKYISIPHBIX
B3aUMO/JICHCTBUN ¢ HAOOPOM JIOTIOJIHUTEIbHBIX
YacTeil ¥ MporpaMMHBIM oOecrieueHneM
Cucrema Ui HENpPEPBIBHOTO HAONIOJACHUS 3a
KUBBIMHU KIIETKaMH B KYIBTYpE,
(opmupoBanus u ananusza usobdbpaxenus Cell-
IQ MLF, Chip Technologies, Yexus
Nuky6atop nepconanbHbiii CO2- ¢ cuctemoi
MOHUTOPHHTAa W TIOBBIIICHUS BUTAJIHHOCTH
kierok Galaxy (CO48R-230-1200)

Mkad JaMUHApPHBINA 2-ro KJjlacca
OMOJIOTHYEeCKOM 3alMThl, pasMmep paboueit
noBepxHoctu 150 cm SafeFAST Elite215S
bakrepunuansiii Y @-penupKyasaTop BoO3ayxa,
UVR-M

Memanka marautaas, MSH-300i
Munupoxkep-meiikep, MR-1

Tepmorneiikep mnanmeTHslit, PST-60 HL-4
Cucrema TIONYYEHHUS CBEPXUYHCTOH  BOJIBI
Simplicity (SIMSVO0EU)

entpudyra nabopaTopHast sl MPOBEACHUS
poOOIOArOTOBKU METOZ0M
ueHTpudyruponanus 5804R

XOoJIOIMIBHUK HU3KOTEeMIIepaTypHbIli  Forma




902

Jlozatop aBTOMAaTMYECKUH OJHOKAHAIBHBIN
nepemeHHoro ob6wema 0,2-2 MK, cepuu

Discovery Comfort (DV2)

ABTOKJIaB aBTOMAaTHUYECKUH BEPTUKAIbHBII

MLS-3020 U

Becwl anamutrueckue cepum Adventurer Pro

AV213

Becs! nperusnonnsie cepun Pioneer (PA413
J103aTOp DIIEKTPUUECKHUM I CEPOTIOTHIECKUX

nunerok Swiftpet PRO
Huctunnstop GFL-2008

BO,I[S[HaSI 6aH5I-T€pMOCTaT C NepEMECIIMBAHUEM

WB-4MS,

Tepmocrar cyxoBo3aymiHbiii MIR-262
OrtcaceiBarens MequiuHckuii OM-1
Becsl nperuznonnbie cepun Pioneer (PA413

HaumenoBanue 060pya0BaHHBIX
MOMENIECHUN U ITIOMEICHUHN 111
CaMOCTOSTEIIbHON PabOThI

Hepequb OCHOBHOI'O 060py,HOBaHI/IH

AyauTopust Juisi IPaKTHYECKUX
3aHATHH

r. BmagusocTtok, o. Pycckuii, 1.

Asxc 1.10, ayn. M419, nnomane
74,9 m?

ITpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToncucrema
CHeHaTN3UPOBAHHbBIX KpeIuIeHUu o0opynoBaHus
CORSA-2007 Tuarex; [loacucrema BHUICOKOMMYTAIIUU:
MatpuuHblii kommyrarop DVI DXP 44 DVI Pro Extron;
ynauautens DVI no Butoit mape DVI 201 Tx/Rx Extron;
[loncucrema ayniuokOoMMyTalMd U 3BYKOYCHUJICHUS;
aKyCTHUeCKasl CUCTEMa JUJIs MOToJI0UHOTro MoHTaxa SI 3CT
LP Extron; uudposoii ayauomnpoueccop DMP 44 LC
Extron; pacmmpenue s KoHTpoiuiepa ynpasiaenus IPL T
CR48

UuransHsle 3a51bl HayuHon
o6ubanorexku IBOY ¢ OTKpBITHIM
J0CTYNoM K (oHy (Kopmyc A -
ypoBeHb 10)

Mouo6mok 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
Ckopoctb noctyna B Matepuer 500 Mout/cek.

PabGoune w™ecra g moAed ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 310POBbsSl  OCHAIEHBl JUCIUVIEAMH U
npuHTepamu  bpaiinsg; 00opyaoBaHbl: MOPTaTUBHBIMU
YCTPOMCTBAMM JJIi UYTEHHUS IUIOCKONEYATHBIX TEKCTOB,
CKaHUPYIOLTUMHI u YUTAIOMIUMHU MalIMHaAMH
BHUJICOYBEIMUNTENEM C  BO3MOXHOCTBIO  PETYJSALUU
LBETOBBIX CIIEKTPOB; YBEIUYMBAIOIIMMU 3JIEKTPOHHBIMU
JyIIaMHU ¥ yJIbTPa3ByKOBBIMU MapKHPOBIIMKaAMHU

Aynuropus Juisl CaMOCTOSITENbHON

Mouo6mnok Lenovo C360G-i34164G500UDK 19.5"




paboTHI CTYJICHTOB

r. BnaguBocTtok, o. Pycckuii .

Asixe 1.10, Kopnye 25.1,
aya. M621
ITnomans 44.5 M

Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mryk;
[IpoBoanas cetb JIBC — Cisco 800 series; 6ecripoBOIHbBIC

JIBC nmnst oOydaromuxcsi o0ecriedeHbl CUCTeMOi Ha 0aze
touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS).




MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
denepanbHOE TOCYAaPCTBEHHOES aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs

«/laIbHEBOCTOYHBIN (eepalbHBII YHUBEPCUTET)
(ABDY)

MKOJIA BUOMEJUIIUHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI
OBYYAIOLIUXCHA
o AMCHHUILIHHE « MeauIMHCKAas OMOTEXHOJI0T HsI»
cnenuajabHOCTh 30.05.01 MeauuuHcKas OMOXUMUSA

®opma MOATOTOBKH OYHAS

BiaaaguBocTok
2018



IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHON PadOThHI O AUCHHUILJIMHE:

Ne JaTra/cpoxn Bua camocrositesibHOM Tpumepnre dopma
1/n | BBINOJHEHUS padoThI HOPMbI BpeMeni KOHTPOJIst
Ha BBHINOJHEHUE
5 cemecTp
1-10 venens Pabora ¢ KOHCIIEKTOM, 9 Pedepar mun
U3yUYEHHE JTUTEPATYPHI TIO Ipe3CHTAIIHSA,
JHMCIUILTHHE, TOJIIOTOBKA K KOHTPOJIbHOE
1 NPaKTUIECKOMY 3aHSTHIO, TECTUPOBaHUE
MOJTrOTOBKA K KOHTPOJIHHOMY
TECTHUPOBAHUIO, HAITUCAHUE
JIOKJIAJIOB, pEIIEHHE TECTOB
11-18 nepens PaboTa ¢ KOHCTIEKTOM, 9 Pedepar,
U3y4eHHE JTUTEPATYPHI IO KOHTPOJIHOE
JMICIIUTUTHHE, TTOATOTOBKA K TECTUPOBaHUE
2 IIPAKTUYECKOMY 3aHSTHIO,
MOJITOTOBKA K KOHTPOJIHHOMY
TECTHPOBAHUIO , TOATOTOBKA
JIOKJIAJIOB, PEIICHUE TECTOB
3 | ceccus [ToaroroBka K dK3aMeHY 36 DK3aMeH

CamocrosiTennbHasi paboTa CTYJEHTOB COCTOMT M3 TOJATOTOBKH K
MPAaKTUYECKUM  3aHATHUSIM, pabOThl HaJ PEKOMEHJOBAHHOW JUTEpaTypoOH,
HAMMCaHUs JOKJIAJIOB MO TEME CEMUHAPCKOrO 3aHATHS, TOATOTOBKHU MIPE3EHTALIHM.

[IpenomaBarens mnpemiaraeT KaxJIOMy CTYACHTY HWHIWBUAYyaJIbHbIE U
nuddepeHiupoBanHbie 3aaHuss. HekoTopele M3 HUX MOTYT OCYIIECTBIISTHCS B
rpyrme (HarnpuMmep, MOATOTOBKA JIOKJIA/a U MPE3CHTAlluu MO0 OJHOM TeME MOTYT
JienaTh HECKOJBKO CTYJIEHTOB C pa3/elieHHeM CBOUX OOsI3aHHOCTEH — OJIUH

rOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, a BTOPOU MPOBOJUT aHATIU3 MPAKTUKH ).

CaMocTosTenbHass padoTa MOXKET OCYIIECTBIATHCS HHIWBUIYAJIbHO WM
rpynnamMu CTYAEHTOB B 3aBHCHUMOCTH OT LI€JIM, 00beMa, KOHKPETHOM TEMAaTUKH
CaMOCTOATENbHON pabOThl, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHI CTYAEHTOB.

KoHTponb pe3ynbTaToB CaMOCTOATEIBHOW pabOThl CTYACHTOB JIOJKEH
OCYUIECTBIISTHCS B Mpeaenax BPEMEHHU, OTBEJEHHOTO Ha 00s3aTelbHbIe yueOHbIE
3aHATUS U BHEAYJAUTOPHYIO CAMOCTOSTENBbHYIO pabOTy CTYI€HTOB MO TUCIUIUINHE,

MOKET MPOXOAUTH B MUCHMEHHOM, YCTHOM WJIM CMEIIaHHOM opMme.




3agaHus ISl CAMOCTOSITEILHOT0 BHINOJTHEHUS
1. Hanucanme pedepara mo Teme, MNPEUIOKEHHON MpenojgaBaTeyeM WM
CaMOCTOSITENIFHO BHIOPAHHOM CTY/IEHTOM U COTJIACOBAHHOM C MpernoaBaTesIeM.
2. ITloarotoBka  mpe3eHTAlMd C  HUCIOJIb30BAHUEM  MYJIbTUMEIUUHOTO
000py10BaHUS.
MeTtoauyeckue yKka3aHUIO K BbINOJIHEHHIO pedepaTa
eau u 3apaum pedepara
Pedepar (ot nat. refero — noknaneiBaro, cooOIIar) MpeacTaBiIsieT coOoit
KpaTKOe M3JI0KEeHHE MPOOIeMBbl MPAKTUYECKOTO UM TEOPETUIECKOTO XapaKTepa ¢
(bopMyIHPOBKOM ONpeEICICHHBIX BBIBOJIOB MO paccMaTpuBaeMoit Teme. M30pannas
CTYACHTOM TIipoOjieMa H3ydaeTcsi M AaHaJU3UPYeTCs Ha OCHOBE OIHOTO WIIH
HECKOJbKMX HCTOYHHMKOB. B oTiMumMe OT KypcoBOWl paOOThI, MPEACTABIISIONICH
co00ll KOMIUIEKCHOE HCCJe0BaHUE MpoOsieMbl, pedepaT HampaBieH Ha aHAIN3
OJTHOM WJIM HECKOJBKUX Hay4HBIX PalboT.
Lensamu Hanucanus pedepara sIBISIOTCS:
® pa3BUTHE Yy CTYACHTOB HAaBHIKOB IIOMCKa AaKTyalbHBIX MpoOIeM
COBPEMEHHOTO 3aKOHOIaTeNIbCTBA;
® pa3BUTHE HABHIKOB KPATKOTO W3JIOKEHHUS MaTepHaia C BbIIEICHUEM
JIUIIH CAaMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JIJISl PACKPBITHS
CyTH TIPOOJIEMBI;
® pa3BUTHE  HABBIKOB  aHalW3a  M3Y4YEHHOro  MaTrepuajia U
dbopmynupoBanusi COOCTBEHHBIX BBIBOJIOB 0 BHIOPAHHOMY BOIIPOCY B
MMCbMEHHON (hOpMe, HAYIHBIM, TPAMOTHBIM SI3BIKOM.
3aoauamu Hanvcanus pedepara sBISIOTCS
- HAy4YUTh CTY/JCHTa MaKCHMaJbHO BEPHO MepeAaTh MHEHHUS aBTOPOB, Ha
OCHOBE paboT KOTOPBIX CTYACHT MUIIIET CBOH pedepar;
- Hay4HTh CTYJIEHTA IPAMOTHO M3JIaraTh CBOIO MO3UIIUIO TI0 aHAIM3UPYEMOU B
pedeparte npobieme;

- HOATrOTOBUTH CTYJCHTA K z[aaneﬁmeMy Y4aCTHUIO B HAYYHO — IMPAKTUICCKUX



KOH(EpEeHLIUAX, CEMUHapax U KOHKypcax;

- TIOMOYb CTYJEHTY ONPENEIIUTHCSA C NHTEPECYIOLIEN €ro TEMOW, JalbHENIIEe
pacKkpbITUE KOTOPOW BO3MOXHO OCYIIECTBUTH IPH HAIMCAaHUU KypCOBOM
pabOThI UK JUILIIOMA;

- YSCHUTbH JJs ce0sl U U3JI0KUTh MPUYMHBI CBOETO Ccoriacus (Hecorjacus) ¢

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

OcHoBHbBIE TPeOOBAHUA K COAEpPKaAHUIO pedepara

CtyaeHT AOMKEH HMCIOJIb30BaTh TOJBKO T€ MaTepualbl (Hay4HbIE CTATHH,
MOHOTpaduu, Mocoous), KOTOPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOU UM
teme. He gomyckalroTCsi OTCTpaHEHHBIE pPACCYXICHUS, HE CBS3aHHBIE C
aHanusupyemon mpooiemoit. Conepkanue pedepara JOIKHO ObITh KOHKPETHBIM,
MCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodieMa (I0MyCKaeTcss HECKOIBbKO, TOJIBKO
€CliM OHM B3auMOCBsi3aHbl). CTYyIEHTY HEOOXOIMMO CTPOro MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HAdaTh C ONpEJECiCHUsS W aHalu3a MOHITUM, MEepelTH K
MOCTAaHOBKE TMPOOJIEMBI, MPOAHATM3UPOBATh IMYTH €€ pelIeHUusT W ClenaTh
COOTBETCTBYIOIIME BBIBOJIBI). PedepaT mOMKEH 3aKaHYMBATHCS BBIBEICHUEM
BBIBOJIOB T10 TEME.

ITo cBoelt cmpykmype pedepar COCTOUT U3:
1. TutyneHOrO NIKICTA;
2.BBenenus, rae cryaeHT dopmylupyeT mpoOiieMy, MOAJEkKAIIyl0 aHaluzy |
UCCIIEIOBAHUIO;
3.OCHOBHOTO TEKCTa, B KOTOPOM IIOCJIEIOBATEIbHO pAaCKpbIBa€TCA H30paHHAS
TeMa. B oTnmune oT KypcoBoit paboThl, OCHOBHOM TEKCT pedepara mpenanonaraet
pasneneHue Ha 2-3 maparpada 6e3 BbielIeHHUS r1aB. [Ipu HEOOXOIUMOCTH TEKCT
pedepaTta MOKET TOMOJHATHCA WUTFOCTPAIUIMHU, TaOiuiaMu, rpagukaMu, HO UMU

HE cllelyeT "meperpyxarb’ TEKCT;



4.3aximroveHns, TAe CTyIeHT (OopMyIupyeT BBIBOIBI, CHETaHHBIE HA OCHOBE
OCHOBHOTO TEKCTA.
5.Cnucka MCIosb30BaHHOM JUTepaTyphbl. B 1aHHOM criucke Ha3bIBalOTCA Kak Te
WCTOYHHUKH, HA KOTOPHIE CCHUTAECTCS CTYJEHT MpHU IMOATOTOBKE pedepara, Tak U
WHBIE, KOTOPbIEC ObLIM U3YYEHBI UM IIPHU MOJITOTOBKE pedepara.
O6bem pedepara cocrapmsier 10-15 cTpaHuil MalIMHOMKMCHOTO TEKCTa, HO B
Jr000M Cilyd4ae He JOJDKEH mpeBblmath 15 ctpanun. MutepBan — 1,5, pa3mep
mpudTa — 14, mons: neBoe — 3cM, nmpaBoe — 1,5 cM, BepxHee 1 HIKHee — 1,5¢M.
CtpaHuIlsl TOJDKHBI OBITH IPOHYMEPOBAHBI. AO3aIlHBIN OTCTYN OT Havajia CTPOKH
paseH 1,25 cwm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedepatsl mnumyrcs cTyAeHTaMH B TEUYEHHUE CEMECTpa B  CPOKH,
YCTaHaBJIMBAEMbIC TIPEMOIABATEIEM MO KOHKPETHOW JUCHUIUIMHE, JOKIAAbIBACTCS
CTYJIGHTOM M BBIHOCUTCA Ha oOcyxaeHue. lledarHplii BapuaHT caaercs
MpenoaaBaTesto, BEAYIEMY JUCHUILIUHY.

[Io pe3ynbTaTaM TMPOBEPKH CTYIAEHTY BBICTABIIETCS OMNPEICIICHHOE
KOJIMYECTBO 0asjioB, KOTOPOE BXOJIUT B OOIlEe KOJUYECTBO OAallJIOB CTYACHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [Ipu oreHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYpbl paboOThI,
yMeHuEe paboTaTb C HAYYHOM JUTEpAaTypold, yMEHHE CTaBUTh MpoOJIeMy U
aHAM3UPOBATh €€, YMEHHUE JIOTUYECKH MBICIUTh, BIaJeHHE NpodheccHoHaTbHOM

TEPMUHOJIOTHEN, TPAMOTHOCTH O(POPMIIEHUSI.



Tembl pepepaToB U npe3eHTALUN

[Tomy4yeHne MOHOKJIOHATBHBIX AHTUTEI

[TonyueHnne pekOMOMHAHTHBIX BaKI[UH

buotexHonornueckoe norydeHue aHTHOMOTUKOB

MonekynsipHOE KIOHUPOBAHUE

I'enHas nHXEeHEPHs paCTEHUI

[IpumMeHeHre TOMOJIOTHYHONU PEKOMOMHAIIMY B OMOTEXHOJIOTHH

benkoBast umxeHepus in vivo

TpaHcreHHbIE )KUBOTHbBIE

. ITnogosas mymika Drosophila melanogaster, kak MoaenbHas cuctemMa

10 baxrepus Escherichia coli, kak MmoaenbHas cuctema

11.Ipoxoxu Saccharomyces cerevisae, kak MojelibHasi CUCTEMa
12.Hemaromna Caenorhabditis elegans, kak MoaenbHas cucrema

13.Pe16a Danio rerio, kak MoeabHas CHCTEMA

14 . Meims Mus musculus i kpeica Rattus norvegicus, kak MoJiebHast cCcTeMa
15.Bupychl KUBOTHBIX, KAK HHCTPYMEHTbI OMOTEXHOJIOTUN

16.MeTo1bl CeKBEHHPOBAHUS HYKJIEHHOBBIX KHCIIOT

17.Pu6o3umel 1 PHK-antamMeps! 1 UxX NpuMEeHEHHE B OMOTEXHOJIOTUU
18.ITIpumeHeHNE aHTUTEN B ONOTEXHOJIOTHI

19.11na3mu el OakTepuil U UX MPUMEHEHHUE B KAUECTBE BEKTOPOB

20.Metoapl cTEepHIIM3AIIH JIAOOPATOPHOU MOCY Il M MPUOOPOB

21.Crioco0bl MoTy4eHus peKOMOMHAHTHBIX OETTKOB

22 . KynbTyphl KJIETOK MJICKOTUTAIOITNX

23.11ITaMmMBI KUIIIEYHOM MAJOYKU MTPUMEHSIEMbIE B OMOTEXHOJIOTMUECKUX MTPOCKTaX
24.0c0o0eHHOCTH IKCIPECCUN PEKOMOMHAHTHBIX OCJIKOB B KJIETKAX IYKApHUOT
25.[IpoxKeBbIE SKCITPECCHOHHBIE BEKTOPHI

26.Tumsl IPOMOTOPOB B AKCIIPECCHOHHBIX BEKTOPAX

27.HampaBnieHHBIN MyTareHe3 U reHHast HHXeHepHs 0CTKOB

28.DaroBwIii TUCIIICH

29.PubocomHbBIN TUCTIICH

30.[TonyueHne peKOMOMHAHTHBIX OCITKOB IMPH TTOMOIIY DYKAPHOTHISCKUX CUCTEM

wCoNoGRWNE

Kpurepuu ouenku pedepara

W3noxxeHHOe TNOHMMaHuEe pedepara Kak IIEJIOCTHOIO aBTOPCKOTO TEKCTa
ONpENENsieT KPUTEPUHU €ro OLEHKU: HOBU3HA TEKCTa; 0OOCHOBAHHOCTH BbIOOpa
UCTOYHMKA; CTENEHb PACKPBITUS CYIIHOCTH BOIPOCA; COOIIOIEHUSI TpeOOBaHUM K
0(OPMIICHHIO.

HoBu3Ha TekcTa: a) akTyaJlbHOCTb TEMbI HCCIENOBaHUs; 0) HOBHU3HA H
CaMOCTOSITENIbHOCTh B IMOCTAHOBKE MpoOJieMbl, (POpMyIHpOBaHHE HOBOTO acHEeKTa

U3BECTHOM TNpoOJeMbl B YCTAaHOBJIEHUM HOBBIX CBsi3eld (MEXKIPEAMETHBIX,



BHYTPHUIPEIMETHBIX, HHTETPAIIMOHHBIX ); B) YMEHUE pabOTaTh C UCCIEAOBAHUSIMH,
KPUTHUYECKOHN JIUTEpaTypOd, CUCTEMATHU3UPOBATh U CTPYKTYPUPOBATh MaTepua; I)
SIBJICHHOCTb aBTOPCKOM IMO3UIIMH, CAMOCTOSITEIbBHOCTh OLICHOK W CYXKJICHHI; [)
CTHJIEBOE €IMHCTBO TEKCTa, €IMHCTBO JKaHPOBBIX YEPT.

CreneHb pacKpbITUSl CYIIHOCTH BOIPOCA: a) COOTBETCTBUE IUIAHA TEMeE
pedepara; 6) COOTBETCTBHE COJIEpKaHUS TeME W IUIaHy pedepaTa; B) MOJHOTA U
MIyOMHA 3HAHWHM 1O TeMe; T) 0OOCHOBAHHOCTH CIIOCOOOB M METOIOB PabOTHI C
MaTepuaioM; €) yMeHue 0000IaTh, JeaTh BBIBOJIbI, COTOCTABISATh Pa3IMYHbIE
TOYKH 3PEHUS TI0 OJJHOMY BOIpocy (Tipodiieme).

OOGOCHOBAaHHOCTh BBIOOpAa MCTOYHHMKOB: a) OIEHKAa HCIOJb30BaHHON
JUTEPATyphbl: TPHUBJICUEHBI JM Hauboliee M3BECTHbIE pabOTHl IO TEMe
uccienoBanusi (B T.4. XypHAIbHbIE MYONMKAIMHM TOCIETHUX JIET, TMOCIETHUE
CTaTUCTUYECKHUE JaHHbIC, CBOJKHU, CIPABKU U T.1.).

Cobmronenue TpeboBaHui kK 0hOPMIICHUIO: a) HACKOJIBKO BEPHO O(POPMIICHBI
CCBUIKM Ha WCIIOJIb3YEeMYI0 JIMTEpaTrypy, CIHCOK JHUTEepaTypsl; 0) OIleHKa
IPaMOTHOCTH W KyJbTyphl  u3JokeHus (B T.4.  opdorpaduyeckon,
MYHKTYaIlMOHHOM, CTHJIMCTHYECKOW KYyJNbTYpPbl), BIaJCHHE TEPMHUHOJOTHEH; B)
coOmtoieHne TpedoBaHuil K 00bEMY pedepara.

PenienzeHT nokeH YeTko c(opMyiIMpoBaTh 3aMEYaHHE M BOIPOCHI,
YKeJaTelIbHO CO CChUIKaMHU Ha paboTy (MOKHO Ha KOHKPETHbIE CTPAaHULbI padOThI),
Ha UCCJIeIOBaHUs U (PAKTUYECKUE JaHHBIE, KOTOPHIE HE YUl aBTOpP.

PerieH3eHT MOXKET Takke yKaszaTh: 0OpaIiaics Jid OpANHATOP K TeMe paHee
(pedepathl, TUCbMEHHBIE PA0OTHI, TBOPUECKUE PAaOOTHI, OJIUMIIUA/IHbIE Pa0OThI U
Ip.) ¥ €CTh JIU KaKUe-TMOO TMpeaBapUTEIIbHBIE PE3YyJIbTaThl, KaK BBIMTYCKHUK BEI
paboty (T1aH, IPOMEXYTOUHBIE ATaMbl, KOHCYJIbTalUs, 10padOTKa U epepadoTKa
HAlMCAaHHOTO WJIM OTCYTCTBHME UETKOrO TIUIaHa, OTKa3 OT PEKOMEHIAIHid
PYKOBOJIUTETS).

CryneHT mpencraBisieT pedepar Ha PEIeH3UI0 He MO3JHEE YeM 3a HEJEII0
710 3aIuThl. PerieH3eHToM SBIsSIeTCS Hay4YHBIA PyKOBOAUTENb. OMBIT MOKAa3bIBaET,

4TO IEJIeCO00Pa3HO 03HAKOMUTH OPJMHATOpA C PEICH3UCH 332 HECKOJIBKO THEH 10



3amuThl. ONMNOHEHTOB Ha3HA4aeT IPENoJaBareilb M3 4uciaa OpAUHATOpoB. [l
YCTHOT'O BBICTYIUIEHUS OpAUHATOPY A0cTaTO4HO 10-20 MUHYT (IPUMEPHO CTOJIBKO
BPEMEHM OTBEYAET MO OMJIETaM Ha 3K3aMEHE).

OueHka 5 cTaBUTCS, €CJIM BBINOJIHEHBI BCE TPeOOBaHUS K HAIMCAHUIO U
3auTe pedpeparta: 0003HaUeHa MpodIeMa U 000CHOBAHA €€ AKTYalbHOCTb, CIIEIaH
KpaTKUM aHalu3 PA3JIMYHBIX TOYEK 3PEHUS Ha paccMaTpuBacMylo MpoOjieMy U
JOTUYHO H3JI0KEHAa COOCTBEHHAsl MO3UIMS, C(HOPMYIUPOBAHBI BBIBOJABI, TEMa
packpbITa MOJIHOCTBIO, BBIIEPKAaH 00BEM, COOMIOAEHBI TPEOOBAHUS K BHELIHEMY
oopmIleHuI0, JaHbI TPABUIILHBIC OTBETHI HA JOTIOJIHUTEIbHBIE BOMPOCHI.

Ouenka 4 — oCHOBHBIE TpeOOBaHUS K pedepary U ero 3aliuTe BbINOIHEHBI,
HO IPU 3TOM JIONYIIEHBl HEIOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTU B
U3JI0)KEHUU MaTepualla; OTCYTCTBYET JIOTMYECKas IIOCIEN0BAaTEIbHOCTh B
CYXJICHMSX; HE BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIIeHUs B 0hOpMIICHUH;
Ha JOTIOJIHUTEIIBHBIE BOIIPOCHI P 3AIIUTE AaHbI HEITOJIHBIE OTBETHI.

Ounenka 3 — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHHS OT TpPEOOBaHHWM K
pedepupoBanuio. B yacTHOCTM: Tema OCBEIIEHA JIMIIb YAaCTUYHO; JOMYLICHBI
(dakTHuecKkue OIMOKM B COAEpX)aHUM pedepara WM TpU OTBETE Ha
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.

Onenka 2 — tema pedepaTta HE pacKpbiTa, OOHAPYKUBAETCS CYILIECTBEHHOE
HEMMOHUMaHUE POOIEMBI.

Ornenka 1 — pedepat opauHATOPOM HE MPECTABIICH.
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HACHOPT ®OC

Koxn wu  dopmyaunposka Jdtanbl GOPpMUPOBAHUS KOMIIETEHIIHUU
KOMIIETCHIM U
OIIK-9 3Haer [Mpunnun paboThI amrundukaropa TUTSt
['0OTOBHOCTB K MPUMEHEHHIO MPOBEJICHUS [111P, o0opyIoBaHUs JUIst
CIELHATU3UPOBAHHOTO anekTpodope3a OETKOB U HYKICHMHOBBIX KHCIOT,
obopynoBaHus U WHKYy0aTOpoB M OHWOpPEakTOpoB mjisi pabOTHl C
MEIUIUHCKUX U3CIIUM, KJICTKaMU IPOKAPUOT U IYKAPUOT.
IPEAYCMOTPEHHBIX JJIS Ymeer PaGorate C KyabTypamMu MPOKaApUOTHUYECKUX H
UCIIOJIb30BaHUS B JYKapUOTHYECKHUX KJIETOK, TMOJIy4aTh CTAOWIIbHEIC
npodeccuoHanbHOM chepe KJIETOYHBIE JTUHUH, 3KCIPECCUPYIOLTYIO
PEKOMOMHAHTHBIE OCJIKH.
Brnageer | Meromamu noJMMEpasHOM LENHOW  peaKkLuH,
anekTpodope3oM OENKOB U HYKICHMHOBBIX KHUCIOT,
METOJIaMH OYHMCTKH U BBIJICJICHUS OCJIKOB U
HYKJIEMHOBBIX KHUCJIOT, METOJAAMH MOJIEKYJSPHOTO
KJIOHHPOBAHUSI.
OIIK-5 3Haer OcHOBHbIE MIPUHLIUIIBI MPUTOTOBJICHUS
['oToBHOCTH K OMOXHMMHUUYECKUX PACTBOPOB, METOJIBI X OUMUCTKH U
HCII0JIb30BAaHUIO OCHOBHBIX CTepHIN3aLUU
(UBUKO-XUMHYECKUX,
MAaTCMAaTHYCCKUX U NHBIX VYmeer Onpenenmb XHUMHYECKHE CBOMCTBA TECTUPYEMBIX
€CTCCTBCHHOHAYYHBIX 06pa31103
MOHSATHH, U METOOB IPH Bnageer | Metonamu OIpEICIICHUS pHO, pacdera
PCIICHHUN HpO(l)eCCI/IOHaJII)HI)IX KOHLIeHTpaI_II/Iﬁ BEIICCTB
3a1a4
I1K-11 3Haer YerpoicTBo MIPOKAPUOTUYECKOU U
['0TOBHOCTH K OpraHu3auu u JYKapUOTHUECKOM KJIETOK W yMEeT Toa0upaTh
OCYILIECTBIICHUIO MPUKITAIHBIX METOAbl  BBIACIECHUS  LEJIEBbIX MOJEKYl1 U3
Y TIPAKTUYECKUX TTPOCKTOB U KJICTOYHBIX CYCIICH3UH.
WHBIX MEPONPUITHI MO
W3YYEHUI0 OMOXUMHUYECKUX U
(bU3HONIOrMYECKUX MPOIIECCOB
U SIBJICHUH, IPOMCXOMAIINX B | YMEET [Tonbupats YCJIOBHS JUTSt MPOBEACHUS
KJIETKE YeJIOBEKa 1abopaTOPHBIX IKCIIEPUMEHTOB.
Bmageer | Bnameer 0a3oBeIMH MeTOmaMM OHMOXHUMHUYECKOTO
aHaIMn3a.
I1K-12 3Haer OcobenHoctr paboThI u BO3MOKHOCTH
CriocoOHOCTD K OTIPEIETICHUI0 000pyI0BaHUS TUISL IIPOBECHUS
HOBBIX OOJIacTei OMOTEXHOJIOTHYECKUX padoT.
WCCJICTOBAHMSI U TIPOOJIEM B YMmeer Haxoauth nurepaTypy, ONUCHIBAIOIIYIO OTKPBITHIE




chepe pazpaboTku
6nopusnveckux u GU3NKo-

BOIIPOCHI B 00JIACTH COBPEMEHHOM OMOTEXHOJIOTHUHU
Y 3[IpaBOOXPAHCHHUSI.

XUMHYECKHX TEXHOJIOTHH B Bnaneer | Meronamu moucka HaydyHOW MH(pOpMaIuu B 6a3ax
3/IpaBOOXPaHEHUU nanaeix NCBI.

[1K-13 3Haer CrpykTypy HaIUCAHUS Hay4HO-
CriocoOHOCTD K OpraHu3aIiu MCCIICI0BATENLCKOM PabOTHI.

Y TIPOBEJICHHUIO HAYYHBIX Ymeer dopmynmupoBaTh LENb W 33aMa4d  HAYYHO-
UCCIICIOBAaHHM, BKITFOYAst HCCIIEI0BATENLCKOM PabOTHI.

BBIOOD 11EH ¥ POPMYITMPOBKY

3a/1a4, MIaHUPOBAHUE, MTOA00D

aJICKBaTHBIX METOJIOB, COOD,

00paboTKy, aHAIHN3 JaHHBIX U

NyOJIMYHOE UX TPE/ICTABICHUE

C yueToM TpeOoBaHUI

HH(OPMAIIHOHHOH Bnaneer | ba3oBeIMHM MeTOIaMU CTaTUCTHYECKOH 0OpabOTKH
0€30MacHOCTH

PE3YIBTATOB UCCIICAOBAHUA.




Ne Kontponupyembie Mo tynu/ OneHouHbIE CPEICTBA - HAMMEHOBAHHE
/Tl | pa3aesnsl / TEMbl JUCIUILTAHBI Kozp! u aTansl popmMupoBaHusi KOMIETEHIIUN TeKYILIHil KOHTPOIb | MPOMEXYTOUH
as arrecrauus
1 Paznen 1. [Tpunnumns OIIK-5 rorosHOCTb K 3Haetr. OCHOBHBIE 3ader/sK3aMeH
MOJIEKYJIIPHOTO WCIIOJIb30BAHUIO OCHOBHBIX (DU3HMKO- | IMIPUHIIHITHI Bormpocsr -1-
KJIOHUPOBAHUS. XUMUYECKUX, MATEMAaTUYECKUX U MIPUTOTOBJICHUS 38
[Tonnmepa3zHas nienHast MHBIX €CTECTBEHHOHAYYHBIX OMOXMMHYECKUX
peakuus MOHATHI, 1 METOJIOB IIPU PEIICHUU pactBopoB, meTonibl X | [IP-1 KonTponbHoe PesynbTar
Paznen II. [TpunIumne: poeCCHOHANIBHBIX 337124 OYUCTKH U TECTUPOBAHHUE, TECTUPOBAHUS,
MOJIEKYJIIPHOTO CTEpUIIN3AIAN [1P-4 Pedepar 3alIuTa
KOHCTPYHPOBAHUS U YO-1 onpoc pedepara
KJIOHUPOBAHUS C Ywmeer: Onpenensite
MIPUMEHEHUEM XUMHUYECKHUE CBOMCTBA
MHUKPOOPraHu3MOB U TECTHUPYEMBIX 00pa3iioB
BEKTOPHBIX CHCTEM
Pasznen II1. Co3ganue u
HCIIOJIb30BAaHUE
T€HETUYECKUX KOHCTPYKIINI
JUISI TPAHCTEHE3a B KIIETKax
MJIEKOMUTAOIIHX.
TpaHCcreHHBIC KUBOTHBIE.
[IepcniekTHBBI T€HHOMN
Tepanuu Otuer no
Paznen IV. Pa3paboTtka u Bnageer: Meronamu ITP-6 naboparopHas nabopaTopHOI
CO3/1aHH€ T€HETUYECKUX onpexaenenus pHoO, pabota pabote

KOHCTPYKLUHU
OnodapmMareBTUIECKOTO
Ha3HA4YEeHUS

Pasnen V. Ananus
T'€HETHYECKU 00YCIOBIEHHBIX

pacyera KOHUEHTpaIui
BEILECTB




MaTOJIOTHH, MOHOI€HHBIX U
MYJIbTH()AKTOPHBIX
3a00JIeBaHUH

Pasnen VI Ot
FeHETUYECKOro aHaJIM3a K
TeHOMHOM MEIUITUHE:
TEXHOIOTHHU
MOJITHOTEHOMHOTO CKpUHUHTA
acCoLMAaIMU C ITaTOJIOTUueEN

Paszpnen 1. [IpuHumne
MOJIEKYJISIPHOT'O
KJIOHUPOBAHUS.
[Tonumepasznas uenHas
peaxkuus

Pazpnen II. ITpunmums
MOJIEKYJISIPHOTO
KOHCTPYHPOBAHUS U
KJIOHUPOBAHUS C
MIPUMEHEHUEM
MUKpPOOPTaHHU3MOB U
BEKTOPHBIX CUCTEM
Pazgen III. Co3manue u
HCIIOJIb30BaHUE
TFeHETUYECKUX KOHCTPYKIIMH
JUIS TPAHCTEHE3a B KIIETKaX
MJIEKOTMTAIOIINX.
TpaHcreHHbIE )KUBOTHBIE.
[TepcriekTHBBI T€HHOM
Tepanuu

Pazgen IV. Pazpabotka u
CO3/1aHNE€ TE€HETUYECKUX
KOHCTPYKLUI
61odapMalieBTUIECKOro

OIIK-9 roTOoBHOCTB K IPUMEHEHUIO
CHEIHATH3UPOBAHHOTO
000pyI0BaHUS U METUIIMHCKUX
U3JICNUH, TPETyCMOTPEHHBIX JIJIS
UCTIOJIb30BaHUS B
npodeccuoHabHOU cepe

3naert: [IpuHiun
paboThl
amIuiiukaTopa s
nposeaenus [P,
000opyI0BaHUS TSt
anekTpodopesa 6eIKoB
Y HYKJICHHOBBIX
KHCIIOT, UHKYOaTOpOB 1
OHOpEeaKTOpOB IS
paboThI ¢ KIeTKaMu
MPOKAPHOT U DYKAPHOT.

Vwmeer: Paborath ¢
KyIbTYpamMu
MIPOKAPUOTHUYECKUX H
JYKapUOTHYECKHUX
KJIETOK, ITOJTy9aTh
cTaOUIILHBIE
KJIETOYHBIE JINHHH,
IKCIIPECCUPYIOIIYIO
pEeKOMOWHAHTHBIE
OCIIKH.

Bnaneer: Metomamu

ITP-1 KonTponsHoe
TECTUPOBAHUE,
[1P-4 Pedepar
YO-1 ompoc

ITP-6 naboparopHas
pabora

3aueT/3K3aMeH
Bormpocsr -1-

38

Pesynbrar
TECTHUPOBAHUS,
3amuTa

pedepara

Otuer no
nabopaTtopHoOit
pabote




Ha3HAYCHUS nonuMepasHoi nenHoi | [1P-6 mabopaTopHas Otuer o
Paznen V. Ananu3 peaxuuu, pabota naboparopHoit
TEHETUYECKH 00YCIIOBIICHHBIX aneKkTpodope3om pabore
MaToJIOTU, MOHOTEHHBIX U OCIIKOB U HYKJIEHHOBBIX

MYJIbTU(AKTOPHBIX KHUCJIOT, METOJIaMHU

3a0oseBaHuit OUYUCTKU U BBIJICTICHUS

Pa3zgen VI. Ot OCJIKOB ¥ HYKJICHHOBBIX

TEHETUYECKOTO aHaIN3a K KHUCJIOT, METOJIaMU

F€HOMHOW MEJIULIMHE: MOJIEKYJISIPHOTO

TEXHOJIOTHUH KJIOHUPOBAHUSI.

MTOJIHOTEHOMHOT'O CKpUHUHTa

accolMalui ¢ naToJoruen

Pazpnen 1. Ilpunuune [TK-11 roToBHOCTb K OpraHU3allii U | 3HAET: YCTPOICTBO 3aueT/3K3aMeH
MOJIEKYJISIPHOTO OCYIIECTBIICHUIO MPUKIIAIHBIX U MPOKAPUOTUUECKOU U Bompocsr -1-
KJIOHUPOBAHUSI. MPAKTUYECKUX ITPOEKTOB U UHBIX 3YKapUOTHYECKOU [1P-1 KonTponbsHoe 38
[Tonumepasznas uenHas MEPOTPUSITHH 1O U3YUEHUTO KJIETOK U YMEET TECTUPOBAHHUE,

peakius OMOXMMHYCCKHUX U MOAOMPATh METOIbI I1P-4 Pedepar Pesynbrar
Paznen II. [IpunIumne: (U3HOTOTUYECKHUX MPOIIECCOB U BBIICJIEHUS LIEJIEBBIX YO-1 onpoc TECTUPOBAHUS,
MOJIEKYJISIPHOT'O SABJICHUM, IPOUCXOJAUINX B KIETKE MOJIEKYJI U3 KJIETOYHBIX 3aluTa
KOHCTPYMPOBAHUS U YeJI0BeKa CYCIIEH3HH. pedepara
KJIOHUPOBAHUS C

MIPUMEHEHUEM Ymeert: nogdbupaTth

MUKPOOPTraHU3MOB U YCIIOBHS 17151 [TP-6 naboparopHas Otuer no
BEKTOPHBIX CHCTEM MPOBEACHUS pabora nmabopaTopHOH
Pazgen III. Co3nanue u nabopaTopHBIX pabote
HCIIOJIb30BaHUE AKCIIEPUMEHTOB.

T€HETUYECKUX KOHCTPYKIINI

JUIS TpaHCTeHe3a B KJIeTKax Brnaneer: 6a30BbIMU ITP-6 naboparopHas Otuer no
MJIEKOMUTAOIIHX. MeToAamMu pabota nabopatopHoit
TpaHCcreHHBIC KUBOTHBIE. OMOXHUMHYECKOTO pabote
[IepcniekTHBBI T€HHOM aHaimu3a.

Tepanuu
Paznen IV. Pa3paboTtka u




CO3/1aHH€ T€HETUYECKUX
KOHCTPYKLUU
OorodapmMareBTHIECKOTO
HA3HAYCHHUS

Pa3zngen V. Ananus
TCHETUYECKH 00YCIIOBIICHHBIX
MATOJIOTUH, MOHOTEHHBIX U
MYJIbTH()AKTOPHBIX
3a001eBaHU

Pa3znen VI. Ot
TeHETUYECKOT0 aHan3a K
TEHOMHOW MEIUIUHE:
TEXHOJIOTUHU
MTOJIHOTEHOMHOT'O CKpUHUHTA
accolalui ¢ maroJoruen

Paznen 1. [lpunnunel [IK-12 ciocobHOCTH K onpenenenuto | 3naer: OcobeHHOCTH 3ager/7K3aMeH
MOJIEKYJISIPHOTO HOBBIX O0JIacTelt UCCleOBaHUS U paboThI U [TP-1 KonTponsHOE Bomnpocsr -1-
KJIOHHPOBAHMUS. npobiem B cdepe pa3paboTku BO3MOKHOCTH TECTHPOBAHUE, 38
[TonumepaszHas nerHas Oouoduznueckux u pu3nuKo- o0opynoBaHus AJs I1P-4 Pedepar

peaxkuus XUMUYECKUX TEXHOJIOTHH B IIPOBEICHUSA YO-1 onpoc Pesynprar
Paznen II. [TpuHummne! 3/IpaBOOXPAHEHUH OMOTEXHOJIOTMYECKHX TECTUPOBAHUS,
MOJIEKYJISIPHOTO pabor. 3aIuTa
KOHCTPYUPOBAHMS U pedepara
KJIOHUPOBAHUS C VYwmeer: Haxonutb

IPUMEHEHUEM TUTEpaTypy,

MHUKPOOPTaHU3MOB H OTIHCBIBAIOIITYIO Ortuer o
BEKTOPHBIX CUCTEM OTKpPBITBIE BOIIPOCHI B ITP-6 nabGoparopHas nabopaTopHOI
Pazgen III. Co3nanue u o0yacTu COBpeMeHHOM | pabora pabore
UCMOJIb30BaHUE OMOTEXHOJIOTUU U

TCHETHYECKUX KOHCTPYKIIUI 3IIPaBOOXPAHEHHS.

ISl TpAHCTeHe3a B KJIeTKaxX

MJIEKOIIUTAIOIINX. Bnaneer: Metonamu [1P-6 maGoparopHas Otyer 11O
TpaHcreHHble )KUBOTHBIE. MOMCKA HAYYHOH pabota 7a00paTOpHOI




[TepcriekTUBBI T€HHOM
Tepanuu

Pazgen IV. Pazpabotka u
CO3JaHKC TCHETHYCCKUX
KOHCTPYKIUMA
O6uodapMareBTUIeCKOro
Ha3HAUYEHHUS

Pasnen V. Ananus
TEHETUYECKH 00YCIIOBIICHHBIX
MaTOJOTHi, MOHOTECHHBIX U
MYJIbTU(AKTOPHBIX
3a00JIeBaHUM

Paznen VI. Ot
FEHETUYCCKOr0 aHaJIN3a K
FeHOMHON MeIUIIMHE:
TEXHOJIOTHHI
ITOJTHOTEHOMHOTO CKpUHUHTA
acCOIMaLMK C IaTOJIOTHUCH

nHpopMmaiuu B 6azax
nanabeix NCBI.

pabore

Paznen I. [IpuHIMne
MOJIEKYJIIPHOTO
KJIOHUPOBAHUS.
[TonumepaszHas nenHas
peaxkuus

Paszpnen II. [IpuHIAIB!
MOJIEKYJIIPHOTO
KOHCTPYUPOBAHUS U
KJIOHUPOBaHUS C
MPUMEHEHUEM
MHMKPOOPTraHU3MOB U
BEKTOPHBIX CUCTEM
Pasnen III. Co3manue u
HCIIOJIb30BaHNE
TEHETUYECKUX KOHCTPYKIUN

ITK-13cnocoOHOCTh K OpraHu3aiuu
Y TIPOBEJICHHUIO HAYYHBIX
HCCJIETOBaHMM, BKITOUasi BEIOOD
e 1 GopMyITHUPOBKY 3ajad,
TUTAHUPOBAHKE, TOI00P aIeKBATHBIX
METO0/I0B, cOOp, 00pabOTKy, aHATU3
TaHHBIX U MyOJTUYHOE HX
MIPEICTABJICHUE C YIETOM
TpeboBaHui MH(YOPMAITMOHHON
0e30macHOCTH

3naet: CTpyKTYpYy
HaIMCaHUs HAy4HO-

HCCIIeJ0BATEIILCKON
paboTHI.

VYmeer:
®opMynHpoBaTh LIETH
Y 337]a41 HAy4YHO-
HCCIEI0BaTEIHLCKOM
paboTHI.

Bnaneer: bazosriMu
METOJaMHU

ITP-1 KonTposbHOE
TECTUPOBAHUE,
ITP-4 Pedepat
YO-1 onpoc

ITP-6 nabGoparopHas
pabora

[1P-6 naboparopHas
pabota

3ayer/3K3aMeH
Bonpocsr -1-
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Pesynbrar
TECTHUPOBAHUS,
3aImTa

pedepara

Otuer no
nmabopaTopHOH
pabote

Otyer no
7a00paTOpHOI




JUIS TpaHCTeHe3a B KIIETKaX
MJICKOTTHTAOIIINX.
TpaHcreHHbIE )KUBOTHBIE.
[TepcriekTHBBI T€HHOM
Tepanuu
Paznmen IV. PazpaboTtka u
CO3/1aHH€ T€HETUYECKUX
KOHCTPYKLMU
OnodapmareBTHIECKOT0o
Ha3HAYCHHUS

Pasnen V. Ananus

TCHCTUYCCKU 06YCJIOBJICHHI)IX

MMaTOJIOTHH, MOHOI€HHBIX U
MYJIbTH()AKTOPHBIX
3a00/1eBaHUH

Pasnen VI. Ot
FeHETUYECKOro aHaJIn3a K
TCHOMHOM MEIHIINHE:
TEXHOIOTHHU

IMMOJIHOIT'CHOMHOI'O CKpUHHUHTA

accoIMaIMy ¢ IaTOJOTrHeEN

CTaTHCTHYECKOU
00paboTku
pe3yIbTaToOB
HCCIICOBAHUS.

pabore




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Koa n Jrtansl GOpMUPOBAHUA KPHUTEpPUH MO0KA3aTeJIH
¢opmyauposka KOMIIETCHIM U
KOMIIETCHIIUH
OIIK-5 OcHoBHbIE 3HaHue CTbpyKTYyupOoBaH
['oToBHOCTS K TIPUHIIMIIBI OCHOBHBIX HOE 3HAaHUE
MCII0JIb30BaHUIO IIPUTOTOBJIEHUS! | IPUHIUIIOB OCHOBHBIX
OCHOBHBIX 3HaeT OMOXMMHYECKHUX | MPUTOTOBIICHUS IPUHLIUIIOB
duzuko- (mOporoB | pacTBOpOB, OMOXMMHUYECKUX | IPUTOTOBIICHHS
XUMHUYECKHX, BIii METO/IbI UX | pacTBOPOB, OMOXMMHYECKHUX
MaTEMaTUYECKUX | YPOBEHb) | OUMCTKHU U | METOJBI UX pacTBOpOB,
U UHBIX CTepUIIN3ALUU OUYHCTKHU U METO/IbI UX
€CTECTBEHHOHAYY CTEpUIN3aLUU OUYUCTKHU U
HBIX TIOHATUH, U CTepUIN3AIUU
METOJIOB IPH Ornpenenarsb Croco0OHOCTE T'oTtoB 1
pelieHun XUMHYECKHE OTIpeIeIsATh criocobeH
npoeccuoHaIbH ymeer CBOICTBa XUMHUYECKHE XUMHUYECKHE
BIX 3aJ1a4 ;I;E IOﬁI;BHH TECTUPYEMBIX CBOIiCTBa CBOIiCTBa
o0Opa31oB TECTUPYEMBIX TECTUPYEMBIX
00pasios o0pasioB
Meronamu Bianenue Buianeer
S oTpeaeNeHus MeTOoJaMHU oTpeaeNneHus
(BbicOKH pHO, pacteTa | onpesieneHus pHO, pacuera
i) KOHLIEHTpaLUH pHO, pacyera KOHIIEHTpaIui
BELIECTB KOHLEHTpauui BEIIECTB
BEIIIECTB
OIIK-9 [Ipunnun pabots! | 3HaHue CTbpyKTyupOBaH
['oToBHOCTB K amruiiukaTopa | NPUHIUIIOB HOE 3HaHHE
IIPUMEHEHHIO JUIS  TIPOBEACHUS | pabOTHI MPUHIUIIOB
CIIEMaIN3UPOBaH [I1IP, amruinukaTopa | paboTbl
HOTO 000py0BaHUs JUTS IPOBENICHUs. | aMIUTH(UKaTOpa
000pyI0BaHUS U JUTS 1P, JUTA TPOBENICHUS
MEIUIUHCKUX anekTpodopesa 000pyI0BaHUS II1IP,
U3JIEIHH, SHACT 0enKoB u | s o0opynoBaHus
IIPEyCMOTPEHHBI (oporos HYKJIEMHOBBIX anekTpodopesa JUISI
X 7S ot KHUCIJIOT, 0€enKOoB U anekTpodopesa
HCIIOJIb30BaHUs B MHKYO0AaTOpOB U | HYKJIEMHOBBIX OeNKOB U
npodeccuoHaIbH YPOBEHE) O6MOpPEaKTOpOB KHCJIOT, HYKJIEMHOBBIX
oi1 cepe JUIst  paboThl € | MHKYOaTOpOB U KHUCJIOT,
KJIETKaMu OHMopeakTopoB UHKY0aToOpoB U
MIPOKAPUOT U | 115t paboThI € OMOpeaKkTopoB
9yKapuoT. KJIETKaMu ISt paboTHI C
MPOKApUOT U KJIETKaMU
JYKapuoT. MPOKAPHOT U
9yKapuoT.
Pa6orats ¢ | CnocoOHOCTD l'oToB u
yMeeT KYyJIbTypaMu paboTarts C croco0eH
(MpOABHH | IPOKAPUOTHUYECK | KYIbTYpamH paboTaTthb C
YTHIN) ux U | IPOKAPUOTHYECK | KYJIbTypaMu
SYKapUOTHYECKH | UX U MIPOKApUOTHYECK




X KJIETOK, | 9YKapUOTHYECKUX | UX U
noJy4yaTh KJIETOK, MOJIy4aTh | 3YKapUOTUYECKUX
cTaOusIbHbIC cTaOuIbHBIC KJIETOK, MOJIy4aTh
KJIETOYHBIC KJIETOYHbBIC cTaOuIbHBIC
JIUHUH, JUHUH, KJICTOYHbBIE
SKCHIPECCUPYION] | SKCIPECCUPYIOULY | JIMHUH,
yI0 10 IKCIIPECCUPYIOILY
PEKOMOMHAHTHBIC | PEKOMOMHAHTHBIE | O
OenKy. OenKu. pPEeKOMOWHAHTHBIE
OenKu.
Metonamu Bnanenue Bnaneer B
MOJIMMEPA3HOM MEeTOAaMH1 JOJHKHOM 00BeMe
LEMHOW peakiyy, | MOJIUMepa3Hoil METOJIaMU
9MEeKTpodOope3oM | IEMHOHN peakiuu, | MOTUMEpPa3HON
OenKoB U | 2JIeKTpodope3oM | HEHMHOU peaKiui,
HYKJICMHOBBIX OenKoB U 3MeKTpodope3oM
KHCIIOT, HYKJIEMHOBBIX OeNKoB U
MeTOoAaMHu KHCJIOT, HYKJIEMHOBBIX
BIIaJICET
OUYHUCTKHU U | METOJaMU KHUCIIOT
(BBICOKH ’
N BBIJICJTICHUS OYUCTKHU U METO/IaMH
i) OeNKoB U | BbIICTICHUS OUYUCTKHU U
HYKJIEUHOBBIX OEJIKOB U BBIJICJICHUS
KHCIIOT, HYKJIEMHOBBIX OeNKoB U
MeTOoAaMHu KHCJIOT, HYKJICMHOBBIX
MOJIEKYJISIPHOTO | METOAaMHU KHCJTIOT,
KJIOHHPOBAHUSI. MOJIEKYJIIPHOTO METO/IaMH
KIIOHUPOBAHUSI. MOJICKYJISIPHOTO
KJIOHUPOBAHMUSI.
[1K-11 YerpoiicTBo 3HaHue ctpoeHus | CTbpyKTyHpOBaH
['oToBHOCTH K MPOKAPUOTUYECK | MPOKAPUOTHUECKO | HOE 3HAHUE
OpraHu3aluu u oi U|luu CTpOEHUA
OCYIIIECTBIICHUIO JYKapUOTHYECKO | SYKAPUOTHUYECKOU | TPOKAPUOTHUIECKO
MPUKIIATHBIX U 1 KJIETOK U YMEET | KJIIETOK U YMEHUe | i U
MPAKTUYECKHUX 3HAET noaoupathb noaduparh 3YKAPUOTHYECKON
MPOEKTOB U UHBIX | (TIOPOTOB | METOJBI METO/bI KJIETOK U YMEET
MEPOTIPUATHMA 110 | BIA BBIJICJICHUS BBIJICJICHUS noaoupathb
M3Y4YEHUIO YPOBEHb) | LIETEBBIX LEJIEBBIX METO/IbI
OMOXUMHUYECKHIX MOJICKYJI U3 | MOJIEKYJ U3 BBIJICTICHUS
u KJIETOYHBIX KJIETOYHBIX LEJIEBBIX
buznonoruyecKu CYCIIEH3HH. CYCIIEH3HM. MOJIEKYJI U3
X TIPOLIECCOB U KJIETOYHBIX
SIBJICHU, CYCIIEH3UU.
MPOUCXOASIINX B [TonGupats Crnioco6HOCTh l'otoB n
KJIETKE YeJIOBEeKa YCIIOBHS JUTsl | BRIOMPATH croco0eH
yMeeT MPOBEACHUS MpaBUJIbHbIE BEIOMpATh
(mponBuH | MabOpaTOPHBIX YCIIOBHS JIJIS YCIJIOBHSI JIJIsI
YTHIN) SKCIEPUMEHTOB. | MPOBEACHUS MPOBEACHUS
1ab0paTOPHBIX 1a00paTOPHBIX
AKCIIEPUMEHTOB. | SKCIIEPUMEHTOB.
BiIageeT | Bmameer Bmanenne Bmageer n
(BBICOKH | 6a30BBIMHU 0a30BBIMU MOKa3bIBACT
i) METOJaMH METOJaMH 0a30BLIE METOIBI




OMOXMMHYECKOT0 | OMOXMMHUYECKOTO | OMOXUMHUYECKOIO
aHaJIn3a. aHamM3a. aHaJIM3a.
[1K-12 OcobenHoctu 3HaHue CThpyKTYHUpOBaH
CrocoOHOCTH K paboThI U | 0COOCHHOCTEM HOC 3HAHHE
OTIPENICIICHUIO 3HAET BO3MOKHOCTH paboThI 1 paboThI 1
HOBBIX oOyiactelt | (moporoB | oOoOpymOBaHUs BO3MO>KHOCTH BO3MOKHOCTHU
UCCIIC/IOBAHMS U | BIi JUIE  TIPOBEICHUS | 000PYyIOBaHUS 000opyI0BaHUs
npo0iieM B cepe | ypOBEHB) | OMOTEXHOJOTHYE | JUISl POBEICHUS | JUISL POBEIICHUS
pa3paboTKu CKHX paboT. OMOTEeXHOJIOTHYEC | OMOTEXHOJIOTHYEC
onodu3nIeckux u KHX padorT. KHX padoT.
busuKo- Haxonuts Croco0OHOCTh T'otoB 1
XUMHYECKHX JAUTEPATYPY, paboTsI ¢ Croco0eH
TEXHOJIOTUH B OIMCHIBAIONIYI0 | HAYYHOM paborathb ¢
3/IpaBOOXPaHECHUU yMeer OTKPBITHIC JTUTEPATYPOH. Hay4YHOU §
BOTIPOCHI B JUTEPATypOn
(mpoaBuH
yThIi) obnacTtu }
COBPEMCHHOM
OMOTEXHOJIOTHH 1
3IIPaBOOXPaHEHH
s,
Metonamu Bnanenue CaMoCTOSATENBHO
prageer | TOYOKA HAy4YHOU METOIaMH OUCKA | OCYILECTBIET
(BbICOKH uHpOpMalMKM B | HAYYHOM TIOWCK HAYYHOM
i) 0aszax  JaHHBIX | HH(pOpMaLUU B uHpOpMaLUU B
NCBI. 0a3ax TaHHBIX 0a3ax JaHHBIX
NCBI. NCBI.
I1K-13 Crpykrypy 3HaHue CTbpyKTYyHpOBaH
CrocoOHOCTH K 3HaeT HaIUCaHU CTPYKTYPBI HOE 3HAHUE T10
OpraHu3aIuy U (IOpOTOB | HAYYHO- HaIMCaHUs HAIHMCAHUIO
MIPOBEIICHUIO Bl HCCIICIOBATEIILCK | HAYYIHO- HAY4HO-
HAYYHBIX YpOBEHB) | Oif pabOTHI. UCCIIEIOBATENLCK | UCCIIEIOBATENHCK
UCCJIEIOBAHUH, 0l paboTHI. ol paboTBHI.
BKIItOUasi BEIOOD ®opmynupoBats | CriocoOHOCTH l'otoB u
(15871 nenb ® 3amadd | GOpMyITUpPOBaTH | CIIOCOOEH
bopMyIHUPOBKY yMeeT Hay4HO- LeJH U 337191 (dhopMynupoBath
3ajad, (TIpOJIBMH | UCCIIEZIOBATEIBCK | HAYYHO- IIEJH U 33]Ia9H
MJIAaHUPOBAHHUE, YThIi) 0if paboTBHI. HCCIIEIOBATENbCK | HAYYHO-
nonoop 0 paboTHI. HCCIIEIOBATENBCK
aJIeKBaTHBIX 0if paboTHL.
METO/I0B, cOOp, Ba3oBemMu Bimanenue Bmaneer
00paboTKYy, METOJaMHU MeTOJIaMU METOJIaMU
aHaJIN3 JaHHBIX U CTaTUCTUYECKOW | CTATUCTHYECKOM | CTATHCTUYECKOU
nyOnu4HOE UX S— 00paboTKH 00paboTKH 00paboTKH
NpeJICTaBIICHHE C (BbICOKH pe3yJIbTaToB pe3yIbTaToB pe3yJIbTaToOB
y4eTrom N HCCIIeIOBaHUS. UCCIIeTOBAHMUSI. HCCIIeIOBaHUS.
TpeOoBaHU i)
UH(POPMALIMOHHO

1 6e30IacHOCTH




MeTtoauyeckue peKoMeHAalM U, ONpe/iesIoNMe NPpoueaypbl OlleHUBAHNUS Pe3y/bTATOB

OCBOCHHSA JUCHHUIIJINHBI

KoHTpoabHbIE TecThl NpeIHa3HAYCHBI IS CTYICHTOB, U3YYaIONINX Kypc «MeauimHcKast
OMOTEXHOJIOTHSY.

[Tpu paboTe ¢ Tectamu mpejyIaracTcst BIOpaTh OJMH BapUAHT OTBETA M3 TPEX — YETHIPEX
NPEUIOKEHHBIX. B TO e BpeMsl TECThl 1O CBOEH CII0)KHOCTH HEoauHaKoBbL. Cpenu
NPEUIOKEHHBIX UMEIOTCS TECThI, KOTOPHIE COJECpPKAT HECKOJIBKO BapUAHTOB IPABUIIBHBIX
oTBeToB. OpaIUHATOPY HEOOXOAMMO YKa3aTh BCE MIPABUIIBHBIC OTBETHI.

TecThl paccunTaHbl KaK Ha WHIUBUIyaTbHOE, TaK U HA KOJUICKTUBHOE MX pemieHue. OHH
MOTYT OBITh MCTIOJB30BaHbI B MPOIECCE W AyJUTOPHBIX 3aHATHH, U CAMOCTOSTEIILHON PaOOTEHI.
Ot60p TecToB, HEOOXOAUMBIX JJIsi KOHTPOJSI 3HAHUHM B IMpoLlecce MPOMEXKYTOUYHOM aTTecTaliu
MIPOM3BOIUTCS KAXKIBIM MPETIOAaBaTEIIEM HHIUBUIYIBHO.

Pe3ynbTaThl BBITOJIHEHUS TECTOBBIX 3aJaHU OIEHUBAIOTCS TIPEIOJaBaTeIeM I10
MATHOAIUIPHON IIIKaJIe JIJIsl BBICTABJICHUS ATTECTAIlMM HJIM IO CHCTEME «3a4eT» — «HE 3a4eT.
OreHkKa «OTIUYHO» BBICTABIISETCS MPU MPABUIBHOM OTBeTe Ha Ooinee yeM 90% mpennoxkeHHbIX
npenogaBareneM TecToB. OlLiEHKa «XOpOLIO» — MpU MpaBWIBHOM OTBeTe Ha Oonee yem 70%
TecToB. OIEHKA «YyTOBJIETBOPUTEIBHO» — MpPHU MpaBUIbHOM oTBeTe Ha 50% MpeIoKEeHHbBIX

OpAMHATOPY TECTOB.

TecTupoBaHue N0 NPOHJIEHHBIM TeMaM MPOBOJUTCS Ha OyMakKHbIX OJlaHKaxX

HJIM B KOMIIBIOTCPHOM KJIACCC. HpI/IMepI)I TCCTOB IIPUBCACHBI HUXKC.

1. TepmuHoM «paboyasi TMOBEPXHOCTH» B KYJIbTYpaJbHBIX pabOTax MPHUHSITO
0003HAYaTh:
a) MOBEPXHOCTh pab0YEro CToja JJisi BCKPHITUS )KUBOTHBIX;
0) MOBEPXHOCTH CTOJIa B TAMUHAPHOM IIKady;
B) IOBEPXHOCTH JIFOOOT0 CTOJAa B MOMEILEHUH ISl KYJIbTYPaJIbHBIX padoT;
r) M00as MOBEPXHOCTh B KYJbTYPaJbHOM OMEIICHHH.
2. CooTHecuTe THUI KYJIbTYpPaJIbHOM TMOCYJbl CO CIIOCOOOM CTEpUIIM3aIUH,

KOTOpBIfI BO3MOKHO ITPUMCHATH JIs €€ IIOATIOTOBKH:

Tum KynbTypajibHON MOCYIbI Crioco6 crepuuzanuu

1. CTEKJISIHHBIN CTaKaH a) aBTOKJIaBUPOBAHUE




2. ¢nakoH st 0) cTrepuiM3aIus B CyX0XapOBOM

KyJIbTUBUPOBAHUS KIIETOK U3 mkady
MOJIUCTUPOIIA
3. duakon miis B) KUIISTUCHHE

KYJIbTUBHUPOBAHUA KIICTOK U3

IMOJIMITPOITUJICHA

4. MeTaNTn4eCKUue HOXKHHIIBI r) oOpaboTka ynpTpaduonerom

3. Jnsa crepunuzanuu paboyeil MOBEpXHOCTH MOXKHO UCTIOTIb30BaTh:
a) STWIOBBIN CIIUPT;
0) METUJIOBBIN CITUPT;
B) MBUIbHBIN PacTBOD;
I') IEPEKHCh BOJIOPO/IA;
1) IEpMaHraHaT KaJusl.
4. Kakue u3 nepeurciaeHHbIX JEUCTBUN MPHU OCYIIECTBICHUH CTEPUIIbHBIX padboT
MOTYT HapYUIUTh CTEPHIBHOCTH?:
a) MPOHECEHUE PYKH HaJ OTKPBITHIM (DIIAKOHOM;
0) paboTa 6e3 repyaToK;
B) 3€BaHUE;
I') BO3BpAIllEHUE OCTATKOB aJTMKBOTHI B CTOKOBBII COCY/I.
5. UToObl CTEpUIBHO 3aKPHITh CTEKISIHHYIO MOCYJYy IOJ JIaMHHApOM MOKHO
BOCIIOJIB30BAThHCS CIEAYIOIMMHU CIIOCOOAMU:
a) B34Th MPEABAPUTEIHHO TPOABTOKIABUPOBAHHYIO MTPOOKY;
0) OKyHYTb MPOOKY B CIUPT U 3aKPbITh MOCYY;
B) OKYHYTb MIPOOKY B CIIUPT, 00KE€Ub U 3aKPHITh OCYAY;
) 005keub MPOOKY U 3aKPHIThH MOCY/Y;
1) CTPSIXHYTh MPOOKY TIOJT JIJAMUHAPHBIM TTOTOKOM H 3aKPBITh TIOCYTY.
6. YcraHoBUTE COOTBETCTBUE MEXAY MNPUMEHSIEMbIM B pabdOTe€ pacTBOPOM H
CIOCOOOM  CTEpWIM3ALMK, KOTOPBIA BO3MOXXKHO NPUMEHSATh JJIs  €ro

IIOATOTOBKH.



PactBop: Cnoco6 crepuinn3zanuu:

1. nucTUIITMpOBaHHAS BOJIA a) aBTOKJIaBUPOBAHUE

2. PBS 0) cTepuH3aIis B CyX0KapoBOM MIKady

3. muTareNbHas cpena B) KUIISTYCHUE

4. HBSS r) o0paboTka yibTpadruoaeToM

5. pacTBOp KoJutareHa I 1) GUIbTpalys Yepe3 MUIUIIOPOBBIN PUILTP

7. Ynopsnouute (paccTaBbTeé B NPABUIBHOM MOCJIEAOBATEIBHOCTH) CTaJaUHU
00pabOTKM CTEKJISIHHOU MOCY/IbI:
a) oopadoTka pactBopoM 10% rumoxsopura;
0) 3aMaurBaHuE B JUCTUIITMPOBAHHOMN BOJIE;
B) oOpaboTka pactBopoMm 1% 7X;
T) TIIATEJILHOE OTMBIBAHUE OT CPEJIbI M KIIETOK.
8. Hamboiee moaxoasimmuii pacTBOp 111 00pabOTKH pab0YMX MOBEPXHOCTECH:
a) 96° 5THITOBBIIT CIIUPT;
6) 70° STHIIOBBII CITHPT;
B) 7X;
') MBUIBHBIN pacTBOP.
9. Kakoro pa3mepa JOMKHBI OBITh TIOPHI MHUJUIMIIOPOBOTO (UIBTpa IS
ONTUMAJIbHOM CTEPWIN3ALUY TUTATEIBHONU CPEIbL:
a) 0,55 mxwm;
0) 0,45 HwMm;
B) 0,1 MKM;
r) 0,2 HM;
1) 0,02 aMm.
10.ITox Bo3ACiicTBHEM yIbTpaduoIeTa MOKET MOMEHITH CBOM CBOMCTBA:
a) TMCTUJUTMPOBAHHAS BOJIA;
0) bocdarnsrit 6ydep;
B) IIUTATEJIbHAS CPEa;
T') CBIBOPOTKA;

1) paCTBOP aHTUOMOTHUKOB.



OueHoYHbIE CPeACTBA VISl ATTECTALMHU
Bonpocel Kk 3k3aMeHy 10 JTUCUMILTIHHE
«MennuuHckasi 0MOTEXHOJIOTHSD)
Teopernueckuil pasaes Kypca

1. Ucropus pa3BuTusi OMOTEXHOJIOTMM KaK MPAKTUYECKON J1eATeIbHOCTH
JIOEM W €€ OCHOBHBIE BEXM CTAaHOBJICHHs Kak Hayku. Ilepseie
JIOMCTOPUYECKHUE OMOTEXHOJIOTUH. Bo3HukHOBeHuHE TEpMHUHA
«buorexnonorusi» W ero aprop. llepBoe  OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO AHTHUOMOTHKA, aBTOp €€ co3aaHus. OCHOBOMNOJOKHHUKHU
KJIETOYHBIX KYJbTYp W OHOMEAMIIMHCKUX KIJIETOYHBIX TEXHOJOTHUH.
OCHOBHBIE OTKPBITUSI 1 OCHOBOTIOJIOKHUKU T€HHOW UHKEHEPHHU.

2. CtpoeHre  HYKJIEHMHOBBIX  KHCIOT. [IpeniiecTBeHHUKH  OHMOCHHTE3a
HYKJIEMHOBBIX KHCJIOT. 3’- W 5’ KOHLBI LENEW HYKIEMHOBBIX KHCIIOT.
@opmsr  ctpyktypsl [JIHK. Permmmkanusa [HK npokxapuor m 3ykapwuor,
OCOOCHHOCTH pEIJIMKAllMM, CUHTE3 OJHOW M BTOPOM LENU — OCHOBHBIE
paznmuuus. OOpa3oBaHuEe NpaliMepoB, yaajJeHUE MpailMepoB, MPUHLHUIT
nurupoBanusa.  JHK-nmonmumepassl opraHusmMoB, KX TOJIMMEpA3Has W
DK30HYKJI€a3Has AKTUBHOCTB. Pemenue poOJIeMBI CUHTE3a
AHTUNAPAJUIEBHBIX 1ENEed MpU OJHOHANPABICHHOM JIBUKECHHM BUIKU
peIumMKanuy. bHOJIOrMYecKkoe 3HA4YEHUE DSK30HYKIICA3HBIX aKTUBHOCTEMN
MIOJIUMEPA3.

3. Tomumepasnas nernHas peakius. OcHoBHbIe yuyacTHUKH [T1IP, sTamsr mukia
[TP, ux dpusznko-xuMuueckre 0COOEHHOCTU. UTO Takoe mpaiMephl U KaK UX
KOHCTPYUPYIOT? UTO MCHONB3YIOT B Ka4€CTBE MPEAIIECTBEHHUKOB CUHTE3a
JAHK? TlpencraBieHue O JIMHHBIX W KOPOTKHMX MaTpHUIlaX, XapakTep
HakorieHus: mpoayktoB [P, kakue matpuiibl OynyT npeobiaaaTh B KOHIIE
ycnenHo npomeAmeit peakiuu? depmentsl g [P, ux ocobeHHOCTH,

caMbIi U3BECTHBIN mToaXxoasmui ¢pepmenT s TTLP.



4. Tlpoekt «I'eHOM 4YenoBEKa», €ro JUAEPHl U JABE KOHKYPUPYIOIIHME TPYIIIBI.
Pesynbrarel mpoekTa: KOJMYECTBO T€HOB, J0Ji1 OeI0K-KOIUPYIOLIUX
MOCJIEA0BATENBHOCTEN, YHUKAJIBHBIE TOCIEA0BATEIbHOCTH, MOBTOPEHHBIC
MOCTIEIOBATEILHOCTH  (TMIOBTOPBI), WX OCHOBHBIC THUIIBI, MOOWIIBHBIC
F€HETUYECKUE DJIEMEHTBI, TPAHCIIO30HBI M MX THUIIBI. [PaHCKpUNIUSA U
DKCIPECCUSI TE€HOB, MPUHLMIBI TPAHCKPUIIUU, NPOMOTOPHI CHUJIBHBIE H
cialdble, KOHCEHCYCHBIE MOCIEA0BATEIbBHOCTH U HUX OCHOBHBIE MOTHBBI y
MIPOKAPUOT U 3YKapHOT. ENUHULIBI TPAaHCKPUIIIIUHU, TAHAEMHO-TTIOBTOPEHHBIE
TEHbl, «EJOYKH TPACKPUILMU», MOHITHE SAPBIIIKOBOIO OpraHU3aTopa,
nonsatue npoueccunra PHK, cnmaiicnara m anpTepHAaTUBHOIO CIUIAWCHHTA.
Mmuoroobpasue PHK u ux ¢ynkmuu: (MRNAs (MPHK/uPHK), rRNAs
(pPHK), tRNAs (TPHK), sSnRNAS, snoRNAs, scaRNAs, miRNAs, siRNAS u
np (tenomepasznas PHK, manpumep). CaiiieHCHUHT, €ro MPUHIUII, y4acTue
PHK, u ciennduyeckux 0eIKoB.

5. DK30HyKJI€a3bl  PECTPUKIMU, HUX  KiIaccupuKalus W OPUHIUI
WCIIOJIb30BaHUsI B TEXHOJOTHSIX T€HHOM WH)KEHEpUHW. THUIbI pa3pblBOB U
KOHLOB. [IpHHIMO MOJEKYISIpHOIO KOHCTPYHPOBAaHUS U  OCHOBHBIE
KOMITIOHEHTHl ~ MOJICKYJISIPHBIX ~ KOHCTPYKLIMH,  HEOOXOAMMBIE ISt
UCIIONIb30BaHUSI ~ BEKTOpPOB B OuotexHosoruu.  KoHcTpyupoBaHue
PEKOMOMHAHTHBIX JHK c IIOMOILBIO TEPMHUHAIBHOU
JI€30KCUHYKJICOTUATPaHCPepasbl.

6. Turmbl BEeKTOPOB: MIa3MUIbI, KOCMUIBI, BUPYCHBIE BEKTOPHI, HCKYCCTBEHHBIC
XpPOMOCOMBI ~ OakTepui, JpOXIKeH, dYeloBeKa — OCOOCHHOCTH UX
KOHCTPYUpPOBaHUs (KJIFOUEBBIC DJIEMEHThI) M TPUMEHECHHS (Ha3HAYCHUE
pPa3HBIX BEKTOPOB).

7. 'ennasa Ttepanusi, €€ OINpeIEICHUEe ¢ Ha3HaueHue. THuIbl JTOCTABKU
TEHETUYECKUX KOHCTPYKIUU, TUIbI KJIETOK-MHUILIEHEH, TUIIBI T€HETUUYECKUX
Moaudukaumii. UYUTO Takoe peJakTUpOBaHME TE€HOMa U OCHOBHBIE
texHosmorun penaktupoBanus (rAAV, CRISPR, TALENS). Mexanusm

UMMYHHOI 3auuThl Oaktepuid, cTpykrypa CRISPR, tracrRNA, Cas rensi,



oemok Cas9 u mexanusm ero pabotel. KonctpympoBanue gRNA u ee
OPUMEHEHUE B PENAKTUPOBAHMM TeHOMa. [IpuHIMI TapreTupoBaHUs
(HaBeAeHUs) JBYIEMOYEYHOTO pa3pblBa W HUCIPABICHUS MYTallUU C
MIOMOIIIBIO0 pernapanyu ¢ HarpasieHHbIM romosiorom (Homology Directed
Repair (HDR).

8. KynbTuBHUpOBaHME KJIETOK M KIETOUYHBbIE TE€XHOJIOTWM. ['J1aBHBIM Bompoc B
KU3HHM KJIETKH, JIBa BO3MOJKHBIX NMYTH W KJIETOYHBIM LUKI. CTBOJIOBBIE
KJIETKH, UX Kilaccudukamuss MO TMOTCHUHUANy pa3BUTHUS, IPUMEPHI
TOTUIOTEHTHBIX, IIIOPUIOTEHTHBIX, MYJIbTUIOTEHTHBIX M YHUIIOTEHTHBIX
CTBOJIOBBIX KJIETOK. lloHSTHE pereHepaTMBHOW MEAUIMHBI W O0JacTH
NPUMEHEHUsT OMOMEIUIIMHCKUX KJIETOUHBIX Te€XHOJIOrni. Hua cTBonoBbIx
KJIETOK. BHEKIIETOUHBIN MaTpUKC, €ro poib. [[pHHIUIIEI KOHCTPYUPOBAHHUS
U HCMOJb30BaHUSI OHMOMCKYCCTBEHHOI'O BHEKJIETOYHOTO MaTpHUKCa M €ro
IIPUMEHEHUE B pEreHepaTuBHOM MenuuuHe. lledarp Marpukca M TKaHeBas
nevath (tissue printing). TexHojoruss pereHepaTHBHOW MEIWUIUHBI IS
JIEYEHHUs] OXKOroB. Maes W NpUHLUIBI Pa3BUTHS IEPCOHAIM3HPOBAHHOMN
MEULUHBI.

9. PemponykTBHOE M TepameBTUYECKOe  KJoHHUpoBaHue.  [IpuHnumn
KJIOHUPOBAaHMsI MJIEKOITUTAIOIINX, UCTOpUs OBeUKH J[osmun. DMOpHOHaIbHbIE
CTBOJIOBbIE KIJIETKM. WMHIylMpOBaHHbIE CTBOJOBBIE KJIETKH, TeTpaaa
C. Slmanaku. BcrmomorartenpHble penpoayKTuBHbIe TexHonormu (Assisted
Reproductive Technologies (ART). IlpoGiieMa W NpUYHMHBI OECILIONUS.
OcHoBHble TexHoorndeckue npueMbl ART: In vitro fertilization (IVF), Pre-
implantation genetic diagnostics (PGD), Intracytoplasmic sperm injection
(ICSI). Koppekuusi maTOreHHBIX TCHETUYECKUX MYTAIlMid y SMOPHUOHOB
YEJI0BEKa.

Kpurepuu ouenku:

Onenka «5» (OTIMYHO) cCTaBUTCS oOOydaronmiemMycsi, JaBllieMy IIOJIHBIH,
pa3BEpHYTHII OTBET HA ITOCTABJIEHHBIM BONPOC, MOKA3aBIIEMY COBOKYIHOCTH

OCO3HAHHBIX 3HAaHUNA 00 OOBEKTe, JO0KA3aTeIbHO PACKPHIBIIEMY OCHOBHBIE



MOJIOKEHUSI TEMbI, B OTBETE KOTOPOTO IPOCIEKMBACTCS 4YETKasl CTPYKTYpa,
JIOTUYECKAsi MOCJIEAOBATEIBHOCTh, OTPAXawllas CYIHOCTh PAaCKPBIBAEMBIX
MOHATUM, TEOpHUH, sBJIeHUH. JleMOHCTpupyeTcs 3HaHHMEe 00 00BekTe Ha ¢oHe
MOHMMAHMS €T0 B CUCTEME JAaHHON HAyKW M MEXIUCHUIUIMHAPHBIX CBsizell. OTBET
U3JIaraeTcsl JTUTEPATYPHBIM SI3bIKOM B T€PMUHAX HAyKU. MOryT OBITh JOMYIIEHBI
HEJIOYETHI B ONIPEACIICHUH TTOHATHI, UCIIPABJIECHHBIE CTYJEHTOM CAMOCTOSITEILHO B

mponecce OTBCTA.

Onenka «4» (xopomo) cTaBUTCs oOydarolmeMycs, JaBIieMy TOJHBIH,
pa3BEpHYTHIM OTBET HA MOCTABJICHHBIN BOIPOC, NOKA3aBIIEMY YMEHHE BBIIACIINUTH
CYILLECTBEHHBIC M HECYIIECTBEHHBIC IPU3HAKH, ITPUYMHHO-CIIEACTBEHHBIE CBS3U.
[Ipy 3TOM OTBET YETKO CTPYKTYpUPOBAH, JIOTMYEH, HM3JI0KEH JIUTEPATypPHBIM
A3BIKOM B TEpMHUHAaX Hayku. Moryr ObIThb JONYIIEHbl HEIOYEThl WU
HE3HAYUTENbHbIE  OLUMOKM,  HCHOPABJIECHHBIE  CTYJEHTOM C  IOMOUIbIO

npernoaaBaTciIs.

Onenka «3» (yIOBIETBOPHUTEIBHO) CTABUTCS OOy4YarOIIEMYCS, JaBIIEMY
HEJOCTAaTOYHO TIOJIHBIA M HEJOCTAaTOYHO pPa3BEPHYTHIM OTBET, JIOTHMKAa H
MOCJIEI0BATEIBHOCTh M3JI0KEHHMsSI MMEIOT HapylleHus. JlomyckaroTcst ommOKH B
PacKphITUM TMOHATHHA, yHOTpeOneHuH TepMUHOB. CTYIE€HT HE CIOCOOEH
CaMOCTOATEJIBHO BBIICIUTh CYLIECTBEHHBIE W HECYIIECTBEHHBIE NPHU3HAKH H
OPUYUHHO-CJIEICTBEHHbIE CBsi3u. OOydaromuics MOXKET KOHKPETH3UPOBATh
0000I11IeHHbIE 3HaHM, JOKa3aB Ha MPUMEPAX UX OCHOBHBIE MOJIOKEHHUS TOJBKO C

MTOMOIIIBIO MperoiaBatens. PeueBoe ohopmiieHre TpeOyeT MonpaBoK, KOPPEKIIUH.

OneHka «2» (HEyAOBJIETBOPUTENIBHO) CTABUTCA OOYyYaroleMycsl, JOMYyCTUBLIEMY
IpU OTBETE Ha BOMPOCHl MHO>KECTBEHHbIE OLIMOKH MPUHILMIIMAIBHOIO XapakTepa

HJIK HC IPEACTABUBUICMY OTBCTOB I10 0a30BBIM BOImpocaM JUCHHITJINHBI.






