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1. HammeHnoBaHue JUCHUININHBI

Knerounble TeXHOJIOTHH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B BApUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHOM IPOrpaMMbI 110 HAIIPABICHUAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.04.01 buosorus

HaIpaBJIEHHOCTh BUOTEXHOIOTHS U TeHETHKA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuinebl KiieTouHble TeXHOJIO0THH Y 00y4aroierocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

06.04.01 buosorus (HampaBIEHHOCTH : BUOTEXHOIOTHSI ¥ TEHETHKA)

ITK.1 CniocoGeH oCcyecTBIsATh HAyYHO-UCCIIEA0BATEIbCKYIO JICSITEIIBHOCTh B COOTBETCTBUH C
HaIpaBJIEHHOCTHIO (TTpOodHIIeM) TpOorpaMMbl MAarUCTPATYPhI BHIMOIHATH SKCTIEPUMEHTHI U 0POPMIISTH
pe3yJIbTaThl UCCIIEI0BAaHUI U pa3paboToK

HNuaaukaropsl

IIK.1.2 npuMeHsieT CylecTBYIOIINE METOIMKH U 3HaHUS B 00JaCTH OMOJIOTHYECKUX HAYK B JIOKATHbHOM
UCCIIEIOBAaHUH

ITK.1.3 npoBoauT 1a00pAaTOPHBIE U MOJIEBBIE UCCIIEAOBAHUS U SKCIIEPUMEHTHI B COOTBETCTBUU C
HaNPaBJICHHOCTHIO (MIPOdUIEM) TPOTrPaMMBbl MarucTpaTyphbl



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

06.04.01 buosorus (HarpaBI€HHOCTh: BUOTEXHOIOTHS U T€HETHKA)

dopma o0yuenus

(ak.uac.)

OuHas
NeNe TpumecTpoB, 4,5
BbIJIeJIEHHBIX J1JI5l U3y4YeHUsl
AUCHUTLINHBI
O0beM TMCUMILINHEI (3.€.) 4
O0beM TMCUMILINHBI (aAK.4aC.) 144
KonTakTHas padora ¢ 48
npemnojaasareseM (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIHOHHBIX 12
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 36
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 96

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaemMoe KOHTpoJibHOEe Meporpusitue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusThe (5)

DopMbI IPOMEKYTOUHOM

3auer (4 TpumecTp)

aTrecralnumn

Ox3ameH (5 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Pasznea 1. UcTopusi pa3BUTHS KJIETOYHBIX TEXHOJIOTHH
Omnpenenenre, OCHOBHBIE ITOHITHS U TEPMUHBI, UCIIOJIb3yEMbIE B KYpCE KJIETOUHBIX TeXHOJIOTUNA. McTopus
Pa3BUTHA KIICTOYHBIX TEXHOJIOTHH. COBpeMeHHOC COCTOSIHMEC U MCPCICKTUBLI PA3BUTH. Pemennrie u
HepelleHHbIE 33/]Ja4l TKAHEBOW WH)KEHEPHUH.

Pa3znea 2. OcHOBHbIE MOHATHS M UCTOPHUSI PA3BUTHA HAYKH O CTBOJIOBBIX KJeTKaX, Kiaccupukanms,
OCHOBHBbIE CBONCTBA.
OnpeneneHHe, OCHOBHBIC IMOHATHUA U TCPMUHBIL 6I/IOJIOFI/IPI CTBOJIOBBIX KJICTOK. I/ICTOpI/IH Pa3BUTHA YUCHUA O
CTBOJIOBBIX KiIeTKaX. OCHOBHBIE OTIIMYNATEILHLIE CBOHMCTBA U XapaKTCPUCTHUKHU. OcHOBHEIE KJIaCCI/I(bI/IKaIII/II/I.
[ToHsTHS HUIM, MUTPALIMA U XOYMHHTA.

Tema 1. IMOpuoHanbHBbIE CTBOJOBbIE KIeTKU. [loHsaTHE KiIOHUpPoBaHus. IlyTn HanpaBJjieHHO
aupPepeHuUpoBKH
[TonsiTHE SMOPUOHANIBHBIX CTBOJIOBBIX KIIeTOK. OCHOBHBIC HUIIH JToKanu3auu. CBOMCTBa SMOPHUOHAIBHBIX
CTBOJIOBBIX KJIETOK — ITyTH HalpaBJIeHHOH qudepeHrpoBKH. OCHOBHBIE TOBEPXHOCTHBIE MAapKePhl, METO/IBI
JUarHOCTUKH AU PepeHInpPOBKH B KJIETOYHON KyJIbType U 11€JI0M opraHu3Me. [loHsaTue KIoOHUpOBaHHUS.
OcHoBHbIE TOCTHKEHUS U TipobseMbl. Victopust pa3Butus. [lepcnexktuBsl ucnonb3oBanus. OCHOBHBIE METO/IbI
JMArHOCTHUKH: OTIPEIENICHUE TUIIa CTBOJIOBBIX KJIETOK, MOHITHE HAMPaBICHHON audQepeHIupoBKH.
deHoTUITMYECKHE TIPU3HAKY (TTIOBEPXHOCTHBIE MAPKEPHI) U CIIOCOOBI X BBIABICHUS — UIMMYHOIIUTOXUMUS,
HMMYHOT'UCTOXHUMHUS.

Tema 2. Me3eHXumMajibHble CTBOJIOBbIE KJIeTKU. CBolicTBa, MOJTyYeHHe, epCIeKTHBbI
OMOMeIMIMHCKOr0 NPUMEHEeHHS.
Me3eHxUMallbHbIE CTBOJIOBBIE KJIETKH. OCHOBHBIE CBOMCTBA, HUIIM JIoOKanu3auuy. [lyTu nonydenus u
KynbTuBUpOoBaHus. OCHOBHBIE HAINIpaBiIeHUs TU(PHEPEHITMPOBKH ME3CHXUMAIBHBIX CTBOJIOBBIX KIIETOK:
KOCTHBIN, XPAIIEBOH, KUPOBOH. OCHOBHBIE METO/IbI JUATHOCTKUH HAMpaBICHHON AU(PPEpPEHLNPOBKHU B
YCIIOBMSIX 1n VItro U in vivo. YyacTue Me3eHXUMaJIbHbIX KJIETOK B pereHepaliii OCHOBHBIX TKaHel. [lonsTue o
TKaHEBOW MH)KEHEepUH, ckadoiax, TKaHe3aMeleHUH. BO3MOXHOCTH TKaHE3aMeCTUTENILHON Tepanuy B
TpaHCIUIAaHTAIlMM KOCTHBIX U XPAILIEBBIX TKaHEH. buocoBMecTUMBbIE MaTepuanbl — MHXKUHUPUHT ¢ 3]
MOJEITUPOBAHUEM.

Tema 3. I'eMono3THUYECKHE CTBOJIOBbIE KJIETKH HX CBOiiCcTBA. HepCHeKTI/IBbI 6HOMeIll/IlII/IHCKOFO
NPpUMCHCHUSA.
I'emomnosTuueckue CTBOJIOBBIE KIIETKH M X CBOMCTBA. HOBCpXHOCTHLIe MapKEpbl reMOITOITUYCCKHUX CTBOJIOBBIX
KJICTOK U MCTOAbI UX OLCHKMU. PerOFpaMMI/IpOBaHI/Ie KJIICTOK. HpI/IMeHeHI/IC TEMOIIO3THUYCCKUX CTBOJIOBBIX
KIICTOK.

Tema 4. IlnropunoreHTHOCTD. IloHSITHE 0 CTBOJIOBBIX OIYX0/I€BBIX KJIETKAX: y4acTHe B
KaHUEeporexnese.
WuaynupoBaHHas IIIOPUIIOTEHTHOCTh KaK HOBasi EPCHEKTUBHAsL 00J1aCTh MOIy4YEHUS U IPUMEHEHUS
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KiIeTOK. McTopust Borpoca. OCHOBHBIE IyTH HHIYKIMH IIIOPUIIOTEHCTHOCTH
(XMuUMYecKuil, reHeTH4eckuii, pusnueckuii). IIpodieMpl MoIy4eHHBIX TUTIOPUITOTEHTHBIX KJIETOK, IIOHATHE O
KaHIEpOreHHOCTH. OCHOBHBIE JOCTHKEHHS MU EPCIEKTHBBI UCIIOIB30BaHUS B OMOMEUIIMHE.

Pa3znen 3. 'nOpuaomMHasi TeXHOJIOTHS
OO61ue cBoicTBa MOHOKIIOHANIBHBIX aHTUTEN. [IprMeHeHne MOHOKIIOHABHBIX aHTUTeN. OCHOBHBIE 3TaIlbI
MOJIYUYCHUS MOHOKJIOHAJIBHBIX aHTHUTCII MCTOIOM I“I/I6pI/II[0MHOﬁ TEXHOJIOTHUH.

Tema 1. 'nOopugomsl. [loryyenne u npuMeHeHNe MOHOKJIOHAJIbHBIX AaHTHTEJI.



ITonsatue rudbpunoma. OCHOBHBIE 3Talbl NOTy4YeHUs THOpuAOMBL: UMMmyHu3anus, rubpuausanus B -numdonura
C KJIETKOM MHUEJIOMBI, KYJIbTUBUPOBAHUE KIIETOK, METO/BI CEJICKLIUN CIUBIIUXCS KIETOK, CKPUHHUHT
CYIIEpHATAaHTOB THOPHUIOM, KJIOHUPOBaHHE THOPUIOM, HapaOOTKa THOPHIOMHBIX KIETOK M CEKPETUPYEMBIX
UMH aHTHUTEJ, XpaHEHHUE KIIETOK. BblleneHre MOHOKIOHAIBHBIX AHTUTEN U3 CYIIEpHATAHTOB TMOPUIIOM U
aCLIUTHBIX KUAKOCTEH. MOHOKIIOHAIbHBIE aHTUTEIA KaK TEPANleBTUUYECKHUE CPEICTBA: OCHOBHBIE HAIIPABJICHUS
NPUMEHEHHUS, JOCTIKEHHS, TPOOIEMbI M IEPCIEKTUBBL. THUITBI TEpaneBTHUECKUX aHTUTEN. MOJeKyIsIpHbIe
MHILEHU TEPaNeBTUYECKUX aHTUTEN. [IpuMeHeHne TepaneBTUYeCKuX aHTUTEI JUIs JICUEHUs] PAKOBBIX
3abosneBaHuil. [IpuMeHeHne MOHOKIIOHAIBHBIX aHTUTEIN JUIs JIEYEHHUsT ay TOUMMYHHBIX U HEHpOIereHepaTUBHBIX
3abosneBaHuil. [IpuMeHeHne TepaneBTUUYEeCKUX aHTUTEN JUIsl JICUEeHHs HACJIeCTBEHHBIX U HH(PEKIIMOHHBIX
3aboseBaHui. [lepcrieKTUBBI aHTUTeH-CIIEIU(PHIECKON HHANBUIYTU3UPOBAHHOM HMMYHOTEPAIUU Ha OCHOBE
T-mamdornmroB u nennputHeIx Ki1eTok. CAR-tepanus. [[poTnBoOmyxoseBble BAKIIMHBI HOBOTO TTOKOJICHUS
UX Pa3HOBUIHOCTH.

Pa3nen 4. PekoMOHHaHTHEBIE 0€JIKHU
OO61re METOIbI MOTYyYeHUS PEKOMOMHAHTHBIX O0enkoB. [IpuMeHeHne peKoMOMHAHTHBIX OEITKOB.

Tema 1. PekomOuHaHTHBIE OeJIKM U nenTHAbl. IX mosiyyeHne u npuMeHeHue.
PexoMOuHanTHbBIE OenKU U ienTu bl X moigyyeHne u mpuMeHeHue
Co3manue mpoIyleHTOB PeKOMOWHAHTHBIX OEITKOB M ONITUMU3AIIHS YCIOBUI KyJIbTUBUpOBaHM. PazpaboTka u
OonTuMHU3anus METOA0B BBIACJICHUA U OYUCTKU peKOM6I/IHaHTHI)IX O€JIKOB. XpOMaTOFpa(bI/I‘IGCKI/IC METO/BI.
Muxkpo- u ynsTpadunsrpanusa. Konnearpuposanue 6enkos. Juanuz. Metozs! ctabunnzanuu
pexoMOuHaHTHBIX OenkoB. [IpoGieMbl MacTabUpOBaHUS MOIYYCHUS U OYUCTKU PEKOMOMHAHTHBIX OEJIKOB.
[Toyuenue npenapaToB AJig TEPANIEBTUUECKOrO MPUMEHEHHs. Y CIIOBUS XpaHeHUs. Banunanus pazpaboTaHHBIX
IIPOLIECCOB OYHUCTKH.
TepaneBTuueckoe MpUMEHEHNE PEKOMOMHAHTHBIX OEITKOB U BaKLUH. TepaneBTHUecKre OeIKH 3aMeCTHUTENbHOM
Tepanuu. TepaneBTuyeckue OeIKu CTUMYIUpYIoliei Tepanuu. Mcnonas3oBanue 00TOKca B METUITMHE U
KOCMeTOoJIOTHH. belkoBbIie BaKIIUHBI.

Paznen 5. KyJabTypbl KJI€TOK M TKaHeil pacTeHuil
Uctopuueckas crpaBka. TOTUIIOTEHTHOCTh pacTUTENIbHOM KileTKU. KyibTypa kamnycHbiX TkaHel. Kynbrypa
MIPOTOIJIACTOB.

Tema 1. TexHuka BBeleHUsI B KyJIbTYPY H MeTOJbl KyJbTUBHPOBAHUS M30JJMPOBAHHBIX KJICTOK U
TKaHed pacTeHri. PacTeHUs U MX KYJbTYpPa M30JJUPOBAHHBIX KJIETOK M TKaHel KaK NPOMbILIICHHBIN
ucrouHuk BAB.

Crepunuzanus. [lutatenbusie cpeapl. Bnusnue pusnyeckux paxtopoB. MeToap! KyIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK M TKaHeH i moiaydenus bAB. Tsepaoda3ueiil ciocod KyJIbTHBUPOBAHUS.
['myOuHHOE CyCcTIeH3MOHHOE KyJIbTUBUpPOBaHUE. HempepbiBHOE KyIbTHBUpOBaHUE. PacTeHus u KynbTypa
M30JMPOBAHHBIX KJIETOK U TKaHEH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Cton6oBckas O. B. buosorus 1 OMOTEXHOJIOTHS CTBOJIOBOM KJIETKU:y4eOHO-MeToanueckuii komruiekce/O. B.
Cron6osckas.-YnbsHoBCK: YI'Y,2006.-79.-bubnuorp.: ¢. 79

2. buoTtexHonorus (C OCHOBaMU T€HHOW HHXEHEepUH ):yueOHoe ocobue/DeaepaabHOe areHTCTBO 110
obpasoBanuio, [lepmckuii rocyaapcTBennslid yauBepcuret.-Ilepmp,2009.-171.-bubauorp.: ¢. 170

3. buorexnosorus: Teopus u npaktuka:yaeonoe nocooue/H. B. 3arockuna [u ap.]; mox pen.: H. B.
3arockunoii, JI. B. Hazapenko.-Mocka:Onukc,2009, ISBN 978-5-488-02173-0.-496.-bubnuorp.: c. 487-493

4. Obmas u (hapMarieBTHIeCKass OMOTEXHOJIOTHS : yueOHoe mocoodue / coctaButenu B. A. MaxmyTtkun, H. U.
TanaeBa. — Camapa : PEABU3, 2009. — 118 c. — ISBN 2227-8397. — TeKcT : 37eKTpOHHBIN // DIEKTPOHHO-
oubnuoteunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/10164

5. buorexHonorus pacTeHui : yueOHHUK U MPAaKTUKyM Ui OakanaBpuaTa u maructpatypsl / JI. B. Hazapenko,
10. N. lonrux, H. B. 3arockuna, I'. H. Panayruna. — 2-e u3sn., ucnp. u gon. — Mocksa : 3naTenscTBo
HOpaiit, 2019. — 161 c. — (Yuuepcutetsl Poccun). — ISBN 978-5-534-05619-8. — TeKcT : 3IeKTPOHHBIIA //
OBC KOpaiir [caiit]. https://www.urait.ru/bcode/437437

6. Ps6koga, I'. B. Biotechnology (buorexnomnorus) : yaeoHo-MeTommdeckoe mocoodue / I'. B. PsOkoBa. —
Kazansb : Kazanckuit HalqmoHaJIbHBINA UCCIIEI0BATENbCKUN TEXHOJIOTHUYECKU yHUBEepeuTeT, 2012, — 152 ¢. —
ISBN 978-5-7882-1327-9. — TekcT : 51eKTpoHHbIH // DnekTpoHHO-O0nbauoreunas cucrema [IPR BOOKS :
[caliT]. http://www.iprbookshop.ru/61942.html

7. ®pomnos HO. I1. buorexHonorus u Ouonorndeckas HAHOTEXHOJOTUS:KpaTKuii Kypc: yaeoHnoe nocooue/tO. I1.
®posnos.-Camapa:CamHIL] PAH,2010, ISBN 978-5-93424-504-8.-192.-bubauorp.: c. 186-189

8. Sxymnos, T. P. Monekynsapuas 6uorexnonorus / T. P. Axynos, T. X. ®auzoB. — Kazanp : Kazanckas
roCy/IapCTBEHHAsI akaJieMusl BeTepuHapHoil Mmeauunabel umenu H.O. baymana, 2018. — 279 ¢. — ISBN 2227-
8397. — Tekcrt : aneKTpOoHHBIN // DnekTpoHHO-O0nbanoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/104846

9. Epmaramberosa, C. E. UMMmyHOOHOTeXHOIOTH : MeToandeckue yka3anus / C. E. Epmaramberosa, XK. C.
Kupkumbaena, K. A. Tynku6aes. — Anmarsl : Hyp-IIpunr, 2011. — 50 ¢. — ISBN 2227-8397. — Texkcr :
3JIEKTPOHHBIH // DnekTpoHHO-O0nbauoreynas cucrema [IPR BOOKS : [caiir].
http://www.iprbookshop.ru/69097.html

JlonmoJsiHUTEIBHAS

1. 3arpe6ensubiii C. H. buorexnonorus:yue6Hoe nocodue/C. H. 3arpebdensusiii.-HoBocubupck,2005.-299.-
bubnmorp.: c. 298-299

2. Cupnopos B. A. buorexnonorus pactenuii. Kinerounas cenexuusi/B. A. Cunopos ; pex. 1O. 0. I'neba.-
Kuen:HaykoBa nmymka, 1990, ISBN 5-12-001807-6.-280.-butbnuorp.: c. 230-273

3. Yeunna, O. H. O6mas 6uotexnosorus : yaeonoe nmocodue s By3oB / O. H. Ueunna. — 2-e u3., nepepad. u
nom. — Mocksa : M3narensctBo FOpaiit, 2019. — 231 ¢. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-
5-534-08291-3. — Texcr : anexrponnsbiit // OBC IOpaiit [caiitT]. https://www.urait.ru/bcode/424757



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://pubmed.ncbi.nlm.nih.gov/ HanmonanbHeIi IeHTp OMOTEXHOIOTHYECKOM HH(OpMAaLIUN
https://elibrary.ru/defaultx.asp? Haydnas snekrponHas 6ubmmoTeka
https://www.ncbi.nlm.nih.gov/ HarmonansHbiil IEeHTp OMOTEXHOIOTHUYECKON HHPOpMAIIH
https://elibrary.ru/defaultx.asp? Haydnas snekrponHas 6ubamoTeka
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

O6pazoBatenbHbIl nporiece o auciuiuinae Kiierounble TeXHOJIOTHM MPEAnoaraeT UCIoIb30BaHUEe
CJICAYIOIIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPE3CHTAIIMOHHBIE MaTepUaIbI (CIIal bl IO TeMaM JICKIIMOHHBIX M PAKTUYCCKUX 3aHSITHH ),

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbaunoteunyto cucremy (ObC)
JOCTYT B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

HpI/I OCBOCHHMU MaTCpHraa U BbIITIOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInmunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUN B pEKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMbIe 3a1aHMUs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUMILINHE

Jlnst mpoBeieHHs JICKIIMOHHBIX 3aHATHI Heo0XoanMa yueOHast ay IMTOPHsI, OCHAIEHHAs! CIICIIMATN3UPOBAHHOM
Mebenbio, IEMOHCTPAIIMOHHBIM 000py10BaHHEM (TIPOEKTOP, SKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IPOrpaMMHBIM OOecrieueHHEeM, MEJIOBOH (1) MM MapKepHON JTOCKOM.

Jlnst mpoBeieHHsI TPAKTUYECKHUX 3aHATUH HeoOXouMa yueOHas ay IUTOpHUsl, OCHAILIEHHAs CHeIIMaIU3UPOBAHHOM
Me0eblo, IEMOHCTPAlMOHHBIM 000py10BaHUEM (TIPOEKTOP, SKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINUM
IIPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jlnis mpoBeIeHNsI MEPOIPUATHH TEKYIEro KOHTPOJI M IPOMEXKYTOYHOH aTTeCTally, IPYNIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTallUi HEOOXOMMa ay IUTOPHs, OCHAILEHHAs! CIIEIMATM3UPOBaHHOMN MeOelblo,
MEJO0BOH (1) WK MapKEPHOU TOCKOM.

Jlst camocTosTebHOM paboThl HeoOxoauMbl omenieHuss Hayunoi 6ubmmortexku [ITHUY . [Tomemenus
Hayunoit 6ubnuorexu I[I'HNUY, obecieunBaroT 4OCTYM K JOKAJIBHOMN U IN100ATBHOM CETSAM.

[Tomemenust HayuHoii 6nbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSTEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UnuTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U T7100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.



5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHbli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce kommnbroTephl, yCTaHOBJICHHBIE B TOMEIIEHUSX HAYYHOW OMOJIMOTEKH, OCHAIICHBI CIICTYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducnsrii maker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Kierounble TeXHOJIOTHMH

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Crnoco0eH oCyleCTBJIATh HAYYHO-UCCIIeI0BATEILCKYIO 1eTeJILHOCTh B COOTBETCTBUM €
HANIPaBJIEHHOCTHIO (Ipo(ujieM) NPOrpaMMbl MArucTPaTypbl BHINOJIHATH IKCIIEPUMEHTHI U

0popMISATH pe3yJIbTaThl HCCJIEJOBAHUNI M Pa3padoToOK

HNuauxartop IInanupyemble pe3yJbTaThl Kputepun oneHuBaHus pe3yaibTaToOB
o0y4eHHus o0y4eHus
IK.1.3 3HaTh: OCHOBHYIO TEPMHUHOJIOTHIO HeynoBierBopures

IMpoOBOAUT J'Ia60paTOpHI:IC
" IIOJICBBIC UCCIICIOBAaHUA
H DKCIICPUMCHTBI B

CTBOJIOBBIX KJIETOK, UX CBOICTBA,
nyTu 1updepeHIupOBKY;
OCHOBHBIE TIPHHIUITEI PA0OTHI C

He 3HaeT 0OCHOBHOW TEPMHHOJIOTHH CTBOJIOBBIX
KJIETOK, UX CBOMCTBA, IyTH UX
¢ GEepeHIIUPOBKHU U MIEPCIIEKTUBBI UX

COOTBETCTBUH C KYJIbTypPaMH KIIETOK. TIPUMEHEHUS.
HAIPaBIEHHOCTHIO YMeTh: paboTaTh ¢ KIETKaMH in Y10BJIETBOPUTEIBH
(mpoduem) mporpaMmsl | vitro, peiiaTh CUTyallHOHHBIC 3HaeT OCHOBHBIE TEPMUHBI, OJIHAKO
MarucTparypsl 3a71a4M, ONMUPASICh HA JEMOHCTPUPYET NOHUMAHUE JIUIIb OTAEIIbHBIX
TEOpETUYECKHE 3HAHMS, 3aKOHBI U | DJIEMEHTOB y4€0HOTO MaTepuana o
3aKOHOMEPHOCTH OHOJIOTHYECKUX | SMOPUOHAIBHBIX, ME3CHXMMAJIbHBIX 1
Y TEHETUYECKHX MPOIECCOB, TeMOIIO3TUYECKUX CTBOJIOBBIX KJIETKAX.
NPOUCXOISIINX B )KUBBIX
OpraHu3Max; IpeacTaBiATh Xopomuro
JTaHHBIC Ha6JIIOI[eHI/Iﬁ B BUJIC 3HAeT OCHOBHEIE TCPMHHBbI, HO IIPU OTBCTC HA
PUCYHKOB, CXEM, a TAK)KE UX BOIIPOCHI O CTBOJIOBBIX KJICTKAX AOITYCKACT
OIMCHIBATh; PEIIATh THIIOBLIC HE3HAYUTEIIbHbIC OLIMOKH.
MPAKTUYECKUE 3a7]aUH.
Bnaners: MeTomamu Orinyno
HCCIIEIOBAHMS JKUBBIX H 3HaeT OCHOBHbBIE TEPMHUHBI U JIEMOHCTPUPYET
(HKCHPOBAHHBIX KIIETOK; IIOHUMAaHUE MaTepHUaIa O CTBOJIOBBIX KJIETKaX.
METOAAMH MUKPOCKOITUHA
KJIETOYHBIX KYJIBTYP; METOJIAMU
paboThI B CTEPUIILHOM
JaMUHApHOM OOKCE; METOJaMuU
KYJIbTUBUPOBAHUS U IIEpECEBA
Pa3IUYHBIX JUHUU KJIETOYHBIX
KYJbTYp (CyCHEH3UOHHBIX U
aJIr€3UBHBIX ); METOJIaMHU
NIPUTOTOBJIEHUS KYJIBTYPaJIbHBIX
cpen.
IIK.1.2 3HaTh: 00ITME METOIBI TIOTYYCHHS] HeynosierBopure
MPUMEHSIET TUOPUIOM, MOHOKJIOHATTBHBIX He 3HaeT o61ime MeTo/IbI MOTy4eHUS
CYIIECTBYIOIIHE AHTUTE U PEKOMOWHAHTHBIX PEKOMOWHAHTHBIX O€JKOB, pa3paboTKy U

METOJWKHU U 3HAHUS B

0eJIKOB, pa3paboOTKy U

OIITUMHU3AIINIO MCTOJ0B BBIACICHNA 1 OYHUCTKH




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

o0acT OMOJIOTHYECKHAX
HayK B JIOKQJTbHOM
HUCCIIENOBAHUU

ONITHUMHU3ALINI0 METOIOB
BBIICIICHHSI  UX OYHUCTKY.
YMeTh: peniaTh CUTyaIlMOHHbBIC
3aJ1ayu, ONMHUPAsCh HA
TEOPETUICCKHC 3HAHMS,
MIPEJICTABIISITh JAHHBIC
HaOJIFOICHUI B BUJIE PUCYHKOB,
CXEM, a TAaKXK€ UX OINCHIBATE,
pelaTh TUMIOBBIE IPAKTHYECKUE
3aJa4m.

Bnagers: xpomaTtorpaduueckumu
METOJAaMH BBIIEICHUS
PEKOMOUMHAHTHBIX OEJIKOB;
MHUKPO- ¥ YIbTPaQUIbTPALUCH;
KOHIICHTPHUPOBaHUEM OCIIKOB;
JHATU30M; METOAAMH
CTAOMIM3AITIN PEKOMOMHAHTHBIX
0EJIKOB; METOJJAMH BBIJICJICHUS
MOHOKJIOHAJIbHBIX aHTHUTEIT U3
CyNEpHATAHTOB THOPHUIOM U
ACIIUTHEIX KUJIKOCTEH.

HeynosierBopureJ
PEKOMOMHAHTHBIX OETTKOB, HE 3HAET METOIBI
rUOPUIOMHOM TEXHOIOTHH, MTOTy4YeHHUs
MOHOKJIOHAJIbHBIX aHTHTEIL.

YaoBaerBopuTeabH
3HaeT OCHOBHBIC TEPMHUHBI, OJTHAKO
JEMOHCTPHUPYET MOHUMAHKE JIHUILb OTIETbHBIX
3JIEMEHTOB Y4eOHOTO MaTepuaia 0 MeTOAax
MOJTy4eHHUs] PeKOMOMHAHTHBIX OEJIKOB,
THOPUIOMHOM TEXHOJIOTHH U MOHOKJIOHAJTbHBIX
aHTHTEIAX.

Xopomuro
3HaeT OCHOBHbIE TEPMHUHBI, HO IIPU OTBETE HA
BOIIPOCHI O METO/AAX MOTYYEHUS THOPUIOM U
PEKOMOWHAHTHBIX OEJTKOB JIOTYCKaeT
HE3HAYUTENbHbIE OINOKH.

OTtiimyHo
3HaeT OCHOBHbIE TEPMUHBI U JIEMOHCTPUPYET
[IOHUMaHKUEe MaTepHaja 0 THOPUIOMHOMN
TEXHOJIOTUHM U METO/AX MOJTyUEHHUSI
PEKOMOMHAHTHBIX OEIIKOB.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH : 3a4eT

Crnioco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCIUIUIMHE B paMKax
POMEKYTOUHON aTTeCTallUU OIPEJIENIIeTCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATHSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT 0 MEPHOA.

MakcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«yJ0BJIETBOPUTEJBbHO» - 0T 41 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 41 Oaa

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.1.3 Tewma 1. OMOpuoHanbHbIE 3HaTh OCHOBHBIE MOHATHUS U UCTOPUIO
TPOBOJMT JIA0OPATOPHbIE U CTBOJIOBbIE KJIeTKH. [ToHsATHE | pa3BUTHS HAYKU O CTBOJIOBBIX KJIETKaX,
ITOJIEBBIC UCCICAOBAHUS U KJIOHUpoBaHus. [Tyt KJIaCCU(UKALMIO, OCHOBHBIE CBOMCTBA.
OKCIICPHMCHTEI B COOTBETCTBHH C | HanpaBIeHHO#
HaINpaBJICHHOCTHIO (Tpodusem) 1 HepeHIHPOBKH
[pOTPaMMbl MaruCTpaTypel IMucbrMeHHOe KOHTPOJIbHOE
K.1.2 MeponpusiTue

MPUMCHSACT CYHICCTBYIOIIINC
MCTOJHUKHU U 3HAHUS B oOnmactu
OMOJIOTHYECKUX HayK B JIOKAJIbHOM

MCCIIEA0BAaHUHN
IIK.1.3 Tema 2. Me3enxumanbHble | 3HATh MOHATHUS O SMOPUOHAIIBHBIX
IPOBOAUT JIa0OPaTOPHBIE U CTBOJIOBBIC KJICTKHU. CTBOJIOBBIX KJICTKaX, IIOHATHEC

ITOJIEBBIE NCCIIENOBAHUS 1 CaoiicTBa, MOJy4YEHHUE, KJIOHUPOBaHUS, ITyTH UX HAMPABICHHON
OKCIICPUMCHTBI B COOTBETCTBUH C | [1epCIIEKTHBBI 1 hEpPEHIIMPOBKH.

HAIpPaBJIEHHOCTHIO (IIpodusem) GHOMETHITMHCKOTO

MpOrpaMMBbl MarucTpaTyphl IPYMEHEHNSL.

K.1.2

IIncbMeHHOe KOHTPOJIbHOE

IIPUMEHSET CYLIECTBYIOIINE MeponpusiTHe

METOIUKH U 3HAHUA B 00JIaCTH
OMOJIOTMYECKUX HAYK B TIOKAIIbHOM
HCCIIEOBAHUU




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1.3

IIPOBOIMT J1a0OPATOPHBIC U
MOJIEBBIE UCCICAOBAHHUS U
9KCIIEPUMEHTHI B COOTBETCTBHH C
HaIpaBJIECHHOCTHIO (TIpoduIeM)
MIPOTPaMMBbI MarUCTPATyPBI
IK.1.2

MIPUMEHSIET CYIIECTBYOIIHE
METOIUKH U 3HAHUA B 00JIaCTH
OHMOJIOTMYECKHUX HAYK B JTIOKAITEHOM
HCCIIeIOBAHUU

Tema 4. [T 1I0pUNOTEHTHOCT.
[ToHsiTHE O CTBOJOBBIX
OITYXOJIEBBIX KJIETKaX:
y4acTHe B KaHIIEpOTeHe3e.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

3HaTh MOHATHS O YMOPHOHATBHBIX
CTBOJIOBBIX KJIETKAX, MOHATHE
KJIOHHPOBAHUS, ITyTH X HAIIPaBICHHON
Qg epeHIMPOBKH. 3HATH TOHATHS O
ME3CHXHMAJIBHBIX CTBOJIOBBIX KIIETKAX, UX
CBOWCTBAX, MOJy4YEHUH U TIEPCIIEKTHBAX
OMOMEINIIMHCKOTO IPUMEHEHHS. 3HATh
MIOHSATHUS O TEMOTIOATUYECKHIX CTBOJIOBBIX
KJIETKaX, MX CBOMCTBaX M MEPCHEKTHBAX
OMOMEeTUIIMHCKOTO TpuMeHenus. imets

MOHSTHE O MPUHIUIAX paObOTHI C KJIETKAaMHU
in vitro, poju KJIETOYHBIX KYJIbTYp B
OMOTEXHOJIOTUUTIPU TIPOU3BOJICTBE

OMOJIOTUYECKH aKTUBHBIX BEIIECTB IS
JIUArHoCTHUKH U JieueHus.Biagers

METOJJaMU MUKPOCKOIINH KIETOYHBIX
KYJIBTYP; METOAaMHU pabOThI B CTEPHILHOM
JaMHHApHOM OOKce; METOAaMHU IiepeceBa
KJIETOYHBIX KYJIBTYpP; METOJAMU
BBIICTICHUS

LAB.

Crnenupukanuss MeponpusiTuid TEKyero KOHTpoJIf

Tema 1. IMOpuoHaJIbHBIE CTBOJIOBBIE KIeTKH. [lonATHE KJIIOHUpOBaHud. [IlyTn HanpaBeHHOT

nugdepeHIuPOBKHU

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI

MakcumanbHbIi 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEXYTOYHOM aTTecTanun: 36

[Tpoxoanoii 6amt: 15

IToxa3aTen oeHMBaHUSA Banabt
3HaeT OCHOBHbIE TEPMHUHBI U IEMOHCTPUPYET IOHUMAaHNE MaTepralla O UCTOPUU PA3BUTHS 32
KJIETOYHBIX TE€XHOJIOTUH.
3HaeT OCHOBHbIE TEPMHHBI, HO IPU OTBETE Ha BOIIPOCHI O UCTOPUN Pa3BUTHUS KIETOUHBIX 25
TEXHOJIOTHI 10IycKaeT He3HAYUTEIbHbIE OMIMOKU
3HAaeT OCHOBHBIE TEPMHHBI, OJJTHAKO IEMOHCTPUPYET IOHUMAaHUE JIUIIb OTAEIBHBIX IEMEHTOB 13
y4ueOHOro MaTepuasa 0 SMOPHOHATbHBIX, ME3EHXUMAaIbHBIX U T€MOMOITHYECKHX CTBOJIOBBIX
KJIETKaX.
He 3HaeT 0CHOBHOI TEPMUHOJIOTUH CTBOJIOBBIX KJIETOK, UX CBOMCTBA, ITyTH UX 9
T GepeHIIMPOBKH U MEPCIIEKTUBBI X TPUMEHEHHS.




Tema 2. Me3eHXxumaJjibHbIe CTBOJIOBbIE KiIeTKH. CBOIICTBA, 0JIy4eHHE, EPCHEKTHBbI
OMOMeIMIMHCKOr0 NIPUMEHEHUS.

[TpoaomKUTEeTsHOCTD TPOBEICHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ay/IMTOPHOI padoThI

MaxkcuManbHbIi 0aJ1, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOYHON aTTecTauuu: 32
[Tpoxoxnoii 6amr: 13

IToxa3aTesn oueHNMBaHUA Bbajibi
3HaeT OCHOBHBIE TEPMHUHBI M IEMOHCTPUPYET MOHUMAaHNE MaTepraja 0 SMOPHOHAIBHBIX 32
CTBOJIOBBIX KJIETKaX.
3HaeT OCHOBHBIE TEPMUHBI, HO TIPH OTBETE Ha BOIPOCHI 0 SMOPHOHATIBHBIX CTBOJIOBBIX KIIETKaX 25
JIOITyCKaeT He3HAYUTENbHbIE OINOKH.
3HaeT OCHOBHbIE TEPMHUHBI, OJJTHAKO IEMOHCTPUPYET IOHUMAaHUE JIUIIb OTAEIbHBIX JIEMEHTOB 13
y4eOHOro MaTepuasa 0 SMOPHOHAIBHBIX CTBOJIOBBIX KJIETKAX.
He 3HaeT 0CHOBHO# TepMHUHOIIOTUH SMOPHUOHATBHBIX CTBOJIOBBIX KJIETOK, X CBOWCTBA, 9
IIOJIy4YEHUE U MEPCIIEKTUBBI UX IIPUMEHEHUS.

Tema 4. ILmopunoreHTHOCTD. [IOHSAATHE 0 CTBOJIOBBIX OIYXO0JIEBBIX KJIETKAX: y4acTHE B
KaHIeporeHese.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTaluu: 32
[Tpoxoxnoii 6amr: 13

Iloka3aTesin oneHUBaHUSA Babl
3HaeT OCHOBHBIE TEPMHHBI U IEMOHCTPUPYET IOHUMAHUE MaTepUala O CTBOJIOBBIX KIIETKaX. 32
3HaeT OCHOBHBIE TEPMHHBI, HO IIPY OTBETE HA BOIIPOCHI O CTBOJIOBBIX KJIETKAX JOIYyCKAeT 25
HE3HAYUTENIbHbIE OLIMOKH.
3HaeT OCHOBHBIE TEPMHHBI, OJHAKO IEMOHCTPUPYET IOHUMAHUE JIMIIb OTACIBHBIX JJIEMEHTOB 13

y‘lGGHOFO Marcpurajia o 3M6pI/IOHaHI:HI>IX, MEC3CHXUMAJIBbHBIX U I'CMOIIOOTUYCCKUX CTBOJIOBBIX
KJICTKax.

He 3HaeT OCHOBHOM TEPMHUHOJIOTHH CTBOJIOBBIX KJIIETOK, UX CBOMCTBA, ITyTH UX 9
T hepeHIMPOBKY U MEPCTIEKTUBBI UX PUMEHEHUSI.

Bua MeponpusiTUsi NPOMEKYTOUYHOM ATTECTAIUM : DK3aMEH

Crnoco0 npoBeieHUsi MepPONPUATHS IPOMEKYTOUHOM aTTecTanuu : OleHKa 0 JUCHUILIMHE B paMKax
IPOMEXKYTOUHOM aTTecTally ONpPEeeIsieTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPOTIPHUATHAX, TPOBOJIUMBIX B TEUEHUE YIEOHOTO MEPHOA.

MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBepranusi 6a/1710B B 0TMETKH

«oTan4aHo» - ot 81 g0 100

«xopomo» - ot 61 g0 80

«yI0BJIETBOPUTEJIBHO» - 0T 41 110 60
«HeY/0BJIETBOPUTEJILHO» / «He3auTeHo» MeHee 41 Oaa



Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.1.3

MIPOBOUT J1a00OpaTOPHBIEC U
TMIOJICBBIE MCCIICIOBAHUS U
9KCIIEPUMEHTHI B COOTBETCTBHH C
HaIpaBJIECHHOCTHIO (TIpoduieM)
MIPOTPaMMBbI MAarUCTPATYPBI
IK.1.2

MIPUMEHSICT CYIIECTBYOIIHE
METOIUKH U 3HAHUA B 00JIaCTH
OMOJIOTUYECKUX HAYK B JIOKAJIHLHOM
UCCJICTOBAaHUH

Tewma 1. ['uOpugOMBL.
ITonyueHnue u npuMeHEHUE
MOHOKJIOHAJIbHBIX aHTUTEIL.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh MOHATHE THOPUIOMA, OCHOBHBIE
STarbl OTyYeHUS] THOPUIOMEL. 3HATH
OCHOBHBIE€ METO/IbI BBIJICIICHHE
MOHOKJIOHAJIHBIX aHTHUTEI U3
CyNEepHATAaHTOB THOPUIOM U aCHUTHBIX
JKUJKOCTEN. 3HaTh OCHOBHbBIE HAIIpaBJICHUS
MIPUMEHEHNSI MOHOKJIOHAJIBHBIX AaHTUTEN.

IIK.1.3

MPOBOAMT JaOOPATOPHEIE U
MOJIEBBIE HCCIIEIOBAHUS U
HKCIIEPUMEHTHI B COOTBETCTBHUHU C
HaIpaBJIECHHOCTHIO (TIpoduIeM)
IIPOrpaMMbl MaruCTPaTyphbl
IIK.1.2

MIPUMEHSIET CYIIECTBYOIIHE
METOIMKHU U 3HAHHUSA B 00JIaCTH
OHMOJIOTMYECKHUX HAYK B JIOKAIIEHOM
UCCJICIOBAaHHUH

Tema 1. PexoMOMHAHTHBIE
O€JIKM U menTuanl. Mx
MOJy4YECHUE U IPUMEHEHHUE.
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHBIE METO/bI MOTYYEHUS
pekoMOMHaHTHBIX OenkoB.JiMeTs moHsITHE

0 MpUHIMNAaX paboThI ¢ KIETKaMH in Vitro,
POJIN KJIETOYHBIX KYJIBTYp B
OMOTEXHOJIOTMUIIPU POU3BOICTBE

OMOJIOrHYECKU aKTHBHBIX BEUICCTB I
JUArHOCTHUKHU U JICUCHHUA.

IK.1.3

IIPOBOAMT Ja0OPaTOPHBIE U
MIOJICBBIE MCCIIEIOBAHUS U
HKCHIEPUMEHTHI B COOTBETCTBUH C
HAPaBIEHHOCTHIO (TTpoduem)
MPOTPaMMbI MarUCTPATYPBI
MK.1.2

NPUMEHSIET CYIICCTBYIOIINE
METOJMKH U 3HAHUsI B 001aCTH
OMOJIOTUYECKUX HAYK B JIOKAJTHHOM
UCCIICIOBAaHUU

Tewma 1. TexHuka BBeJCHUS B
KYJBTYpPY U METO/IbI
KYJbTUBUPOBAHUS
M30JIMPOBAHHBIX KIIETOK U
TKaHeW pacrenuid. Pactenus
U UX KyJIbTypa
M30JIMPOBAHHBIX KJIETOK U
TKaHEW KaK MPOMBIIICHHBIN
ucrounvk BAB.
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTie

3HaTh MOHATHUSI PEKOMOMHAHTHBIX OEIKOB U
HENTU/IOB, UX MOJYyYEHHUE U IPUMEHEHHE.

3HaTh TEXHUKY BBEJICHUS B KYJIbTYPY U
METO/bI KYJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK U TKaHEH
pacteHuii, metosl nosydeHus bAB.Mmets

MOHATHUEC O MMPUHIUIIAX pa6OTBI C KJICTKaMH
n Vitro, pou KJIETOYHBIX KYJbTYp B
OMOTEXHOJIOTMUIIPH IPOU3BOICTBE

OMOJIOTMYCCKU aKTHBHBIX BCIICCTB OJ1d
JUAarHoCTHKH U JIeYCHHUSA. Y METh TOTOBHUTH

MPE3CHTAINH, HAYYHO-TEXHUYECKUE
OTYETHI IO pe3yJIbTaTaM BBIIIOJHEHHOMN
paboThI, OPOPMIIATE PE3YIHTATHI
HCCIIeOBaHUM B BUAE CTaTEH U JOKIag0B
Ha HAyYHO-TEXHUUECKUX KOHPEPECHIIHIX.

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

Tema 1. 'mopuombl. [losryyenue ¥ npuMeHeHHEe MOHOKJIOHAJIbHBIX AHTUTEJI.

HpOI[OJ'I)KI/ITeJ'IBHOCTB MMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca



VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBII 32 MEPONIPUATHE IPOMEXKYTOUHON aTTecTanuu: 36
IIpoxoaHoii 6amn: 15

IToxa3aTeiu onleHUBAHUS Baaasl
3HaeT OCHOBHBIE TEPMHUHBI U JIEMOHCTPHUPYET MOHUMAaHHUE MaTepuajia O THOPHUIOMHOM 32
TEXHOJIOTHH.
3HaeT OCHOBHBIE TEPMHHBI, HO TIPU OTBETE HA BOMPOCH O THOPHUIOMHOMN TEXHOJOTHUU JTOIYCKAET 25
HE3HAYUTENIbHbIC OLTHOKH.
3HAeT OCHOBHBIE TEPMUHBI, OJTHAKO IEMOHCTPUPYET NOHUMAHUE JIMIIb OTACIIbHBIX JJIEMEHTOB 13
y4e0HOT0 MaTepuaia 0 THOPUIOMHON TEXHOJIOTHH.
He 3naeT nousTus o rubpugome, METoax ee MOJyUYeHHs, METO/1aX BBIACICHNUS MOHOKIOHAIBHBIX 9
aHTUTEJ ¥ MIEPCIIEKTUB UX MIPUMEHEHHS B TEpanuK 3a00J€BaHHIA.
Tema 1. PekomOnHaHTHBIE OeJIKH M nenTUABL. VX 1oJiyueHne U NpUMeHeHue.
IIpo0mKUTENTBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTtanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 32
ITpoxonnoii 6amn: 13
IToxa3aTeu oneHUBAHUS Baaasl
3Haet o01re METOAbI MOTYyYEHHUS] PEKOMOMHAHTHBIX OEJIKOB, METOJIbI UX BBIJICICHUS, OUUCTKU U 32
UACHTU(DUKAITIH.
3HaeT OCHOBHBIE METO/IbI MOJTYYEHHS] PEKOMOMHAHTHBIX OEJIKOB, HO IIPU OTBETE Ha BOIIPOCHI O 25
HUX U METOJIaX UX BbIAEICHUS, OUYMCTKH U IPUMEHEHHSI IOIyCKAaeT He3HAUUTEIbHbIE OIINOKH.
3HaeT OCHOBHbIE METO/IbI MOTYYEHHsI PEKOMOUHAHTHBIX OEJIKOB, OJTHAKO IEMOHCTPUPYET 13
MOHUMAaHHME JIMIIb OTACTIBHBIX AIEMEHTOB Y4eOHOro MaTepHasa O BbIICJICHUH, OUHUCTKE,
UAeHTU(UKAITUY U IPUMEHEHUH PEKOMOWHAHTHBIX OEJIKOB.
He 3naet o0mue MeTo bl MOTy4YeHUs] peKOMOWHAHTHBIX OEJIKOB, CIOCOOBI MX BBIICICHUS, 9

OYHUCTKH, I/I,I[eHTI/I(l)I/IKaHI/II/I " IPUMCHCHUS.

Tema 1. TexHuka BBeieHHs B KYJbTYPY U MeTOAbl KYJIbTUBUPOBAHUSA U30JIUPOBAHHBIX KJIETOK U

TKaHell pacTeHuii. PacTeHus: U MX KyJIbTypPa H30JIMPOBAHHBIX KJIETOK M TKaHEH KaK
NPOMBbILLICHHBIH HCTOYHUK BAB.

[IponoKUTENHBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTecTanuu: 32
[Ipoxonnoii 6amn: 13

y4e0HOT0 MaTepraia 0 KyJIbType paCTHTEIbHBIX N30JIMPOBAHHBIX KJIETOK, METOJaX UX

IToxa3aTeu oneHUBaHUS Baaasl
3HAeT OCHOBHBIE TEPMUHBI U JEMOHCTPUPYET MIOHUMAHUE MaTeprasa O KyJbType paCTUTEIbHbIX 32
I/ISOJII/IpOBaHHI)IX KJIIETOK, METOAaX UX nonyquI/m.
3HaeT OCHOBHbIE TEPMUHBI, HO IIPU OTBETE HA BOIIPOCHI O KYJIbTYpE PACTUTEIbHBIX 25
M30JIMPOBAHHBIX KJIETOK, JOMYCKAET HE3HAYUTEIbHbIC OIITHOKH.
3HaeT OCHOBHBIE TEPMUHBI, OJIHAKO IEMOHCTPUPYET NOHUMAHUE JIMILb OTACJIbHBIX JIEMEHTOB 13




MOJIyUCHUA.

He 3HaeT OCHOBHOM TEPMHUHOJIOTUU KYJIBTYPBI PACTUTEIIBHBIX U30JIMPOBAHHBIX KJIETOK, METOIAX
UX MOJIYYCHHs, UX CBOMCTBA.




