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IIporpamma «KieTounas MHXEHEPH» COCTAaBIIEHA B COOTBETCTBUH ¢ DemepansHbIM
roCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICHIEr0 OOpa30BaHHUA IIO
HaIpPaBIICHUIO MOATOTOBKU OakanaBpoB 19.04.01 BrHoTeXHOJIOTHS, YTBEPXACHHOTO
IpuKa3oM MuHHCTEpCTBA HAYKH U BRICIIIETO 06pa3oBanus Poccuiickoii Meneparyu ot
10 aBrycra 2021 r. Ne 737 n yuebHOrO mjaHa B cOCTaBe OCHOBHOM
IPO(ECCHOHANTBHOR 00pa30BaTeNbHOM NMPOrpaMMBI BBICHIETO IIPO(ECCHOHATBHOTO
obpasoBanus OIIOIT BO, pa3spaGoraHHOd B MOCKOBCKOM IOIMTEXHMYIECKOM
YHUBEPCHUTETE.

IIporpammy cocTaBmI: JOIEHT, K.0.H. % Y5 / '/ AM. Kamuonckas /

IIporpamma mucrumuebl «KimeTodHas HEXKeHEpUsS» IO HampaBieHdio 19.04.01
brotexnonorus mo mnpodumo MoAroToBkd «IIpoMBINIIEHHAS GHOTEXHONOTHS H
OmounmKeHepys» yTBEpXKAcHA Ha 3acenannu Kadeapsl « XuMbroTtex»

«25» _ampens 2022 r., mporoxon Ne 8

3asexyrommit kapempoit 2’ ~ /T.A. I'poMOBEIX/

IIporpamma «KieTounass HEXKEHEpHs» O HAIPaBIEHHUIO HOATOTOBKH 19.04.01
Buotexnomorus mo mnpoduimo mOAroTOBKM «IIpOMBINIIEHHAs GHOTEXHOJOTHS U
OHOMHKEHEPHsD) COTNACOBaHA C PYKOBOJHUTENEM OGpa3OBATENHHOMN MPOrpPaMMBI IO
HanpaBieHHio NOAroToBKH 19.04.01 bruotexHomorus
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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

Llenp ocBOCHMS IUCHUILINHEL;

- popMupoBaHUE y MarucTpoB HEOOXOIUMBIX 0a30BBIX TCOPETUUCCKUX M MPAKTHICCKUX
3HaHWH ¥ MPUOOPETEHNE YMEHU U HABBIKOB B 00JIACTH KJICTOYHON HH)XKCHEPUH,

- (bOpMHpOBaHHe 3HAHUU O MCTOHAaX KYJIbTUBHUPOBAHHA KHBOTHBIX W PACTHTCIBbHBIX
KJIETOK;

- (¢opMHUpOBaHHWE 3HAHMK O IPAKTUYECKOM HCIIOJIB30BAHUHN KIETOYHBIX KYJIBTYp H
MEePCIEKTUBAX PA3BUTHS PA3IMYHBIX HAMPABICHUNA KJIETOYHOW HHKCHEPHUH;

- hhopMUpOBaHKE 3HAHHUIA O COBPEMEHHOM TEXHOJIOTHYECKOM obOecriedeHuu st paboThl ¢
KYJIbTypaMH JKUBOTHBIX U PACTUTCIIbHBIX KJICTOK.

K 3amavam w3ydeHHMs] IUCHUIUIMHBI CJIEIYET OTHECTH MPHOOpETEHHE CTYIACHTOM
MPaKTUYECKUX 3HAHWN M HABBIKOB, HEOOXOIUMBIX OyIyIIEMY CHEIUATUCTY JJisi 000CHOBAHHBIX
pellleHuid, TpHU OpraHu3allid W TPOBEICHUH OWOTEXHOJIOTMYECKUX TPOIECCOB B Oymylien
npodecCHOHATBLHOMN 1eATETFHOCTH.

OO6yuenue no pucnurinHe «KieTouyHas WH)XEHEpHs» HapaBJIeHO Ha (OpMUpOBaAHUE Y
00y4aromuXCsl CIEAYIOIUX KOMIIETEHIHI:

Kox u HauMeHOBaHMe NuHaukaTopbl 10CTHKEHUSI KOMIIETEHIMH
KOMIIeTeHIu i
[1K-5. Criocoben NIIK-5.1. 3Haet MeToAbI TOIYYEHUS TPOTYKTa
MIPOBOJIUTH OMOTEXHOJIOTHH; CIIOCOOBI KYJTbTUBUPOBAHUS
OMOTEXHOJIOTHYECKHUI MHUKpPOOPraHMU3MOB; IIpaBuia 3KCIUTyaTalluu

IPOLIECC C UCHOIb30BAaHUEM | OMOTEXHOJIOTHYECKOTr0 000PYIOBAHUS; METOABI (DPHUIIbTPAIHH,
KYJIBTYp MUKPOOPTaHU3MOB, | cenapaiuu, HeHTpU(pyrupoBaHusi, OTCTauBaHusl, GIOTALUN WU

KJIETOYHBIX KYJIBTYP KOAryJsiliMK; XUMUYECKHE U OMOXMMHYECKHE METO/Ibl OUUCTKU
pacTeHU U KUBOTHBIX, IPOAYKTa; TpeOOBAHUS OXPaHBI TPYZA; TEXHOJIOIMUECKUE
BUPYCOB WHCTPYKLMU 110 pou3BoacTBy bAB

UIIK-5.2. YMeeT npou3BOIUTH padOTHI 10 PAa3MHOKECHHIO U
BBIPAIIMBAaHUIO IOCEBHOT'O MaTepuaa Jyis
OMOTEXHOJIOrMYEeCKOro nporecca noyuyueHus: bAB;
MIPOU3BOJIUTH OTOOP 00Pa3lOB KyIbTYPaIbHOM KUIKOCTH JUIs
OMOXMMHUYECKOT0 U MUKPOOHNOIOTHYECKOTO KOHTPOJIS;
OCYIIECTBIISATh Pa3/ieieHUe KyIbTypaJbHOM KUIKOCTH U
Oromacchl pa3IMYHBIMUA METOAAMU; TIPOU3BOIUTH PAOOTHI 1O
pa3pyLIeHHUIO KIETOYHON 000JI0OUKH U BBIIETICHUIO 11EJIEBOTO
IPOAYKTa OMOTEXHOJIOTHYECKOT0 TPOU3BOICTBA;

MIPUMEHSTh SKCTPaKIMOHHbIE © HOHOOOMEHHbIE METO/IbI JJIs1
OYHUCTKH LIE€IEBOT0 NMPOIYKTa ONOTEXHOIOIHYECKOTO
IIPOM3BOJICTBA OT IpUMecel; 00eCeunBaTh BHIIIOJHEHHE
IIPOLIECCOB IPAHYJINPOBAHMSL, JPAKUPOBAHUS U
TabJIETUPOBAHNS TOTOBOW MPOIYKIINH

NIIK-5.3. Bnageer metogamMu KyJbTUBUPOBAHUS
MUKPOOPTraHU3MOB-TIPOAYLIEHTOB, KJIIETOUYHBIX KYJIbTYP
JKUBOTHBIX U PACTEHUH, BUPYCOB; CENapalluy KyJIbTYPAJIbHOU
KHUJIKOCTU ¥ OMOMAacChl 1711 MPOBEACHUS
OMOTEXHOJIOIMYECKOT 0 MPOIIecca; BhICTICHHUS IPOAYKTa
OMOCUHTE3a U MPOBEICHNE OYUCTKU M KOHIIEHTPUPOBAHUS;
MOJIy4EeHHUsI TOTOBOM (pOpMBI (hepMEHTHBIX MPENapaTos,
POOMOTUKOB, TPEOUOTHUKOB, JIEKAPCTBEHHBIX CPEJICTB, BAKIUH,
O6roynobpeHmit

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl



JlucuuIuinHa OTHOCHTCSL K 4YacTH, (OpPMUPYEeMOH YYaCTHHKaMH OO0pa30oBaTeIbHBIX
oTHomIeHuH, 6;10ka b1 Jlucuuminael (MOTynn).
JuctmruimHa «KieTouHass WHKCHEpHs» B3aUMOCBS3aHA JIOTHUECKU U COICPIKATEIBHO-
METOJIUYECKH C TUCITUTUIMHAMHU:
- «Metomonorus pa3pabOTKH MPOMBIIIIICHHBIX OMOTEXHOIOTHIY;

- «buoTexHogorus IMOJIUMCPOBY,

- «<Hoseitmme MCTOABI N3BICKAHUA aHTI/I6I/IOTI/IKOB»;

- «Bupycoiorus»;

- «@apmareBTHUECKasi OMOTEXHOJIOT S,
- «[IpaBuna Hajexkame MPou3BOACTBEHHOM MpakTUKU B cucteme GMPy;
- «CKpUHUHT MPOAYIIEHTOB OMOTEXHOJIOTHNY;

- «MeTo1bl KOHCTPYUPOBAHUS IUIA3MUIHBIX U BUPYCHBIX BEKTOPOBY.

3. CTpykTypa u coJep:KaHHue IUCHUIINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 3 3a4eTHBIe enuHuUIlb! (108 gacoB).

3.1. Buapl yueOHOI pab0oThI H TPYA0EMKOCTh

Ne . KosmuecTBo CemMecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 1
1 AyIMTOpHBIE 3aHATHS 72 12
B ToM uucne:
1.1 | Jlexkuuu 36 36
1.2 | Cemunapckue/mpakTU4ecKue 3aHsATHS
1.3 | JJaboparopHbIe 3aHATHS 36 36
2 | CamocTosiTesibHasi paboTa 36 36
3 | Ipome:xkyTouHasi aTTecTanus
3a4er
Hroro 108 108
3.2. TemaTnyeckuii nJjiaH U3y4eHUs TUCHHUNJINHBI
TpyroeMkocTb, yac
AynuTopHas paéora 2
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1. | Tema 1. UcTopust KyIbTUBUPOBAHUS 4 2 - - - 2
KJICTOK PACTCHHUU M JKUBOTHBIX
2. | Tema 2. BBeneHue KIETOK B KyJIbTYpY, 12 4 - 4 - 4
MTUTATEIbHBIE CPEBI U YCIIOBHS
KYJIbTUBUPOBAHHMSI
3. | Tema 3. KymbTyphl KJIIETOK YEJIOBEKA. 10 4 - 2 - 4
CTBOJIOBBIE KJIIETKH
4. | Tema 4. KynbTuBHpOBaHHE TKaHEN 4 2 - - - 2
OpraHoB
5. | Tema 5. Mexanu3Mm CIUSTHUS KJIETOK. 8 4 - - - 4
[Tony4yenue rubpuaom. banku
KJICTOYHBIX JIMHUU




6. | Tema 6. IIpakTHyeckoe UCIIOJIb30BAHNE 8 2 - 4 - 2
MOHOKJIOHQJIbHBIX aHTUTEI

7. Tewma 7. TpancruianTamus siaep. 4 2 - - - 2
HcTopus u MeTo1bl KIIOHUPOBAHUS
*uBOTHBIX. CO31aHNE XUMEP

8. | Tema 8. [IpuHUIUTIBI MUKPOKIOHAIBHOTO 8 2 - 4 - 2
pa3sMHOXKCHUsSI PACTCHUI

9. | Tema 9. KamtycHble TKaHu 8 2 - 4 - 2

10. | Tema 10. CycieH3nOHHBIE 6 2 - 2 - 2
pacTUTENbHBIC KYJIbTYPbI

11. | Tema 11. UMmMoOUIH30BaHHBIE 6 2 - 2 - 2
pacTUTENIbHBIC KJICTOYHBIC KYJIbTYPhI

12. | Tema 12. KynabpTypa npoToIuiacToB 8 2 - 4 - 2

13. | Tema 13. MeToabl TeHETUIECKOU 14 4 - 6 - 4
TpaHchOopMaIHK KIETOK

14. | Tema 14. buosTuka U NepCreKTUBBI 8 2 - 4 - 2
pa3BUTHSI KIIETOYHON MHKCHEPUU

Hroro | 108 36 - 36 - 36

3.3. CoaepxaHue THCHUNIHHDI

AynuTOpHBIE 3aHATHS NPOBOJAATCA B BHJE JEKLIMOHHBIX 3aHATHH C 00ydarolUMUCH,
KOTOpBIE 3apaHee MpEABAapUTEIbHO 3HAKOMATCS C€ MaTepualloM C  HCIOJIb30BAHUEM
PEKOMEHIYEMOM JTUTEPATYPOU.

Tema 1. UcTopusi KyJbTHBHPOBAHHSA KJIETOK PACTCHHI U sKMBOTHBIX

Onpenenenre KJIeTOYHOM MHKeHepuu. (OCHOBHBIE HANpPaBIEHUS HCIOJIb30BaHUS
KJIETOYHBIX KYJIBTYp. OTanbl pPa3BUTUS KIETOYHOW HHXeHepuu. Mcropuueckue sTambl B
KYJIbTUBUPOBAHUH KJIETOK PACTEHUH U )KUBOTHBIX.

Tema 2. BBeaeHue KJIeTOK B KYJIbTYpPy, HNHTaTeJbHbIe Cpeabl M YCJIOBHS
KyJ1bTHBHPOBAHUS

IIpenmymiecTBa U HEAOCTATKU KIETOYHOM M OpraHHOM KyibTyp. ITocTosiHHas kierouHas
KynbTypa. KpuBas pocra JKUBOTHBIX KJIETOK B KyJbType. OCHOBHBIE NMUTATEIbHBIE CPEIbl IS
KYJIbTUBUPOBAHUS JKUBOTHBIX KJIETOK. OCHOBHBIE MUTATEIbHBIE CPEIBl Ul KYJIbTUBUPOBAHUS
pPacTUTENbHBIX KIETOK. CHCTEMBI KYJIbTUBUPOBAHUS KIETOK.

Tema 3. KyabTypbl Ki1eTOK 4Yen0Bexka. CTBOJIOBbIEC KJIETKH

Tunsl KJIE€TOK, JOCTYNHBIE Jis KYyJIbTUBMpPOBaHUS B HacTosmee BpeMmsa. KynbTypa
¢ubpobiiacToB Kak OOBEKT HcclefAoBaHUs. Mepapxusi CTBOJOBBIX KIETOK. XapaKTepHCTHKA
AMOPHOHANIBHBIX CTBOJIOBBIX KJIETOK, CBOMCTBO TOTHMHOTEHTHOCTHU. [lepcniekTuBbl U mpoOaemMbl
WCIIOJIb30BaHUs CTBOJIOBBIX KJIETOK.

Tema 4. Ky1bTuBHMpOBaHHE TKaHEH OPraHoOB

OcoOeHHOCTH OpraHHOM KyJbTypbl in vitro. MeToabl KyJbTHMBHPOBAHUS OPTaHHBIX
KylIbTyp. MeToa 4acoBbIX CTEKOJI, pazpadboranHblii Demiom u PoOuHcoHom. Merton Bucsuei
karu (MakcumoB) mo Xapau. DMOpHOJIOTHYECKOE YacOBOE CTEKJIO C arapoBBIM CI'YCTKOM.
Monudunrposannslii metoa Tpoyseia.

Tema 5. Mexanusm causinust Kiaerok. Ilomydenne ruOpuaoM. banku KJIeTOYHBIX
JIMHUT

CrpoeHue u cBoiicTBa aHTUTENa. METOIbl MIMMYHHU3aLUU KUBOTHBIX C LENbIO TIOTYyYEHUS
rudpuaoM. [TonroroBka KJIE€TOK K CIUSHUIO, KOMIIOHEHTHI cpe/ibl. MeXaHU3M CIUSHHS KIETOK.
Ot0op mnpoayUHPYIOUIMX cHeun(pUuYeckue aHTuTeNa KIOHOB. MeToabl KIOHMPOBAaHUS H




PEKJIOHMPOBaHUS. MeTolbl CKPUHHMHIA JJI BBIABICHUS AHTUTEN. BblieneHue M OuyuCTKa
anTuten, apduHHas xpomarorpadusi. baHku TaHHBIX IO THOPHUIOMAM.

Tema 6. [IpakTHyeckoe NCNOIb30BAHHE MOHOKJIOHAJIBHBIX AHTHTEJI

MenunuHckasi TMarHOCTUKA € UCIOJIb30BAaHUEM AHTUTEN, MUKPOUHUIIBI U OMOCEHCOPBHI.
TepameBTUYecKOe HCIIOIB30BAHHE AHTUTEN, JICYEHHE OHKOJOTHMH W  HMH(EKIMOHHBIX
3aboseBaHnii. OUMCTKA JIEKAPCTBEHHBIX MPENapaToB.

Tema 7. Tpancnnantauus sjaep. Ucropusi 1 MeToabl KJIOHHMPOBAHMS KUBOTHBIX.
Co3nanue xumep

[TonroToBka KJIETOK Ui KJIOHMpOBaHWS. Mertoabl TpaHcmiaHtauuu saep. Otbop
KHU3HECIIOCOOHBIX KieTOK. Mcropuss M MeTolbl KIOHUPOBaHMS >KUBOTHBIX. OmnblTel CMuUTa U
VYunmyra. Mcropus nosydeHus U METObI CO3AAHUS XUMED.

Tema 8. IIpyHIMIIBI MUKPOKJIOHAJBLHOIO PA3MHOKEHUS PACTEHUI

MeToapl U TEXHHMKAa MUKPOKJIIOHAJIBHOTO Pa3MHOKEHUsS. BBeneHUe B KyJlbTypy, METObI
crepwinzanuu. [IpenMyiecTBa MUKPOKIOHAIBHOTO pa3MHOXeHUs. [loaydyenue Ge3BHpyCHOro
II0CaJOYHOr0 MaTepHala.

Tema 9. KajutycHble TKaHU

XapakTepucTUKa KaJIyCHbIX TKaHed pacteHuil. CyOKylIbTMBHUPOBAaHUE KaJlIyCHOM
TKaHU. MeTo/bl pereHepanuy KaJulyCHbIX TKaHEH.

Tema 10. CycnieH3MOHHbBIE PACTUTE/IbHbIE KYJIbTYPbI

Mopdosnoruueckue XapakTepUCTUKU CYCIIEH3MOHHOM KJIETOYHOM KyJbTypbl. MeTombl
IOJIyYeHUsI U KYyJbTUBUPOBAHMSI CYCHEH3MOHHBIX KyinbTyp. [lapameTrpsl ouneHku pocra
CYCHEH3UOHHOU KYJIbTYPBHI.

Tema 11. UMMo0On/IM30BaHHbIE PACTHTEIbHbIE KIE€TOYHbIE KYJIbTYPbI

NmmoOunu3anus B HHEPTHOM cyOcTpaTe. AfcopOLus KIETOK Ha MHEpTHOM cyOcTpare.
KoBanentHoe cBs3bIBaHHE C HHEPTHBIM HocuteneM. llpenMylnecTBa MMMOOMIM30BAHHBIX
pPACTUTENBHBIX  KYJBTYD. l'opuzoHTanmpHOE M BEPTUKAIbHOE  KYJIbTHBHUPOBAHUE
UMMOOUIIM30BaHHBIX KYJIBTYP.

Tema 12. KyabTypa nporomnjiacron

Meton  mnomyuyeHuss nportoruiactoB.  ®DepmeHTHl  ans BblaedeHHs.  MeTogsl
KyJIbTUBUpPOBaHUS  MNpoTrorutactoB.  ClMsAHME  NPOTOILIACTOB,  METOABl  PETEHEpPALIUU.
Hampasnenus nucnosb30BaHus MPOTOMIIACTOB.

Tema 13. MeToabl reHeTHYECKOI TPaHC(POPMALMH KJIETOK

OcobenHoctu  TpaHCpOpMalMK  DYKAPUOTHUECKUX  KIETOK.  BekTopel  uist
TpaHc(hOpMaIHH. Tpancdexnus.  ArpobakrepuanbHas  TpaHcopManuss  pacTeHHH,
OMO0AITUCTHKA, SJIEKTPOIOPALIHSI.

Tema 14. BH03THKA M NEPCNEKTUBBI PA3BUTHA KJICTOYHOH MHKEHEPHHU

OcHoBHBIE TIpOOJEMBI  OMOITUKM KieToyHOW wuHxeHepun. IKO, cypporaTtHoe
MaTEpUHCTBO, TEPANEBTUYECKOE W PENPONYKTHMBHOE KJIOHHPOBAHME, CTBOJIOBBIE KIETKH U
TpaHCIIaHTaJIOTHs. ['eHeTHYecK MOAN(PUIIMPOBAHHBIE U PEJaKUPOBAHHbBIE PACTEHMUS.

3.4. TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI
3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS
CemuHapcKue/lpakTUYECKUE 3aHATHS YIEOHBIM IUTAHOM HE TIPETyCMOTPEHBI.

3.4.2. JJabopaTopHbI€ 3aHATHUS

Tema 2. BBeieHue KJI€TOK B KYJIbTYPY, TUTATEIbHbIE CPEIbl U YCIOBHS
KYJIbTHBUPOBAHHS

Tewma 3. KynbTypsl KIIeTOK 4enoBeka: uzyuenue Mmopgonoruu GpudpooiacTos.

Tema 6. CTBOJIOBBIE KJIETKU: N3y4€HHE MOP(HOIOrMH ME3UHXUMAJIbHBIX CTBOJIOBBIX
KJIETOK.



Tewma 8. [IpuHIIMIIBI MUKPOKJIOHAIBHOTO Pa3MHOXEHUS pacTeHuil. [lonyyeHne kamrycos
13 3KCIUTAHTOB PA3JINYHBIX PACTEHUMN.

Tema 9. KaimycHble TKaHH: KyJIbTUBUPOBAHHE B TeTEPOTPOPHBIX ycinoBusax. MHuImanus
nudepeHIMPOBKU KaJLTyCOB.

Tema 10. CycrieH3MOHHBIE PACTUTENBHBIE KYJIbTYPBI: IIOJIyY€HUE U KYJIbTUBUPOBAHUE:

Tema 12. KynbTypa npOoTONIacTOB: MEXaHUYECKUE U SH3UMATUYECKHE METO/IbI
MIOJIyYEHUs IPOTOIIIACTOB.

Tewma 13. MeToibl reHeTHUECKOM TpaHC(hOpPMAITUU KIETOK C UCITOJIb30BaHUEM IIJIa3MH /T
arpoOaxkTepuii.

4. Y4deOHO-MeTOAHYECKOEe U HHPOPMALIMOHHOE o0eciieyeHne

4.1. OcHoBHas JuTepaTtypa

1. Opeurnn P. S. KynpTypa )KMBOTHBIX KJIETOK: MpakTUYECKOe pykoBoacTBo / P. .
@®peuny; nep. 5-ro anrn. U3n.- M.: BUHOM. JlaGoparopus 3nanuii, 2010.- 691 c: uin., [24] c.
1IB. BKJI.

2. bexkep M. E., Jlmenunwpm I'. K., Paunymuc E. II. buorexnosorums. M.:
Arponpomuszaar, 1990. 334 c.

3. buorexnonorus. / [Tox pen. A.A. baea. M.: Hayka, 1984. 309 c.

4, byrenko P.I'. u np. Knerounast unxenepus. - M.: Boiciuas mkona, 1987.

S. Bamuxanoa I'.)K., Paxumbae U.P. Kymbrypa Kierok u OHOTEXHOJIOTHS
pactenuii. YueOHoe nocobue. Anma-Ata: uza. Kazl'y, 1989. 80 c.

6. Kaknakor B.T. KynsTuBHpOBaHHE KIIETOK U TKaHEH OECIIO3BOHOYHBIX. // MeToIbI
KyJIbTUBUpOBaHUA KieTok. JI.: Hayka, 1988. C. 241 - 250.

1. Mertoas! kileTOUHOM OnoTexHosoruu pactrenuil. Kues, 1987. 53 c.

8. CenbckoxossiicTBeHHass OuotexHonorusi: Yue6. / B. C. IlleBenmyxa, E. A.

Kanamaukosa, C. B. lertspes u ap.: [lox pen. B. C. lleBenyxu. M.: Beicmi. mkosna, 1998. 416
c.

9. Cnuep P.E., Apmamc TI'.Jl., I'puddurc Ix.b. u ap. buorexHonorus kieTok
KUBOTHBIX. M.: Arponpomusnar, 1989. T. 1, 2.

10.  ®pemnu P. Kynbrypa *)uBoTHBIX Ki1eToK. Metoabl. M.: Mup, 1989. 318 c.

4.2. JlomoHUTEbHAS JIUTEPATypa

1. Anbeprc b., bpeii /1., JIetouc JIx. u ap. Monekynspras ouonorus kietku. T. 1.
M. : Mup, 1994.

2. AranacoB A. buorexnonorus B pacrenueBoactse. Hoocubupck: UL u I' CO
PAH, 1993. 241 c.

3. byrenko P. I'. M3onupoBanHble MpOTOIIACTB PACTEHUIN - OOBEKT U MOJIENb IS
¢dusnonoruueckux uccnenoBanuii. // Kynprypa kinerok pacrenuit. M.: Hayka, 1981. C. 69 - 84.

4. byrenko P. I'. KneTtouHble TEXHOJIOIMM ISl IOJYYEHHUS] SKOHOMUYECKH BaXKHBIX

BEIIIECTB PACTUTEIBHOIO MPOUCX0kAeHUs. // KynbTypa Ki1eTok pacTeHui 1 OnoTexHonorus. M.:
Hayxa, 1986. C. 3 - 20.

5. Briconkuit B. A. KnonansHoe MukpopasmMHoxeHue pacteHuil. // Kynbrypa
KJIETOK pacTeHuid U Omorexnomorus. M.: Hayka, 1986. C. 91 - 102.

6. I'meba 1O. 1O. I'mOpunmzamust comaTHuecKuX KieTok pacteHuid. // Kynbrypa
KJIeTok pactennid. M.: Hayka, 1981. C. 85 - 91.

7. ['neda 1O. 1O., 3y0ko M.K. Teopernueckue U MpHUKIAIHbIE aCTIEKThl KIETOYHON

uHXeHepuu pacteHuil / buorexnonorus. Utorn nayku u texuuku BUHUTU AH CCCP. M.,
1988.T.9.C.3-72.



8. HmutpueBa H. H. IIpoGnema perynsuuu mopdorenesa u auddepeHnnanum B
KyJIbType KJIETOK U TKaHel pacteHuid. // Kymbrypa kietok pacrenuii. M.: Hayka, 1981. C.113-
123.

9. Kanunun @. JI., Capuaukasa B. B., [lomungyk B. E. Metonbl KyJabTypbl TKaHU B
¢usuonornu u ouoxumun pacrenuii. Kues: HaykoBagymka, 1980. 488 c.

10.  Karaera H. B., ABerucoB B. A. KiionansHOe pasMHOKEHHE B KYJIBTYpe TKaHH. //
Kynberypa knetok pacrenuii. M.: Hayka, 1981. C.137-149.

11. Kyuko A. A. 'uOpunuzaiusi COMaTHYECKUX KJICTOK PACTEHUU METOJOM CIUSHUS

U30JIMPOBAaHHBIX MpoTtormiacTtoB. // Kymbrypa kietok pactenuid m 6uorexHonorus. M.: Hayka,
1986. C. 144 - 150.

12. Meronbl MOJEKYISAPHOH OHONOTHH, OMOXUMHHM M OHOTEXHOJIOTUH PACTCHHUH.
Anma-Ata: Hayka, 1988. 168 c.
13. Hopak @®. M. Munykuus ramwiouzoB B KyJIbType TKaHEHW M HMX 3HAYCHHUE B

cenekuuu pactenuil. // Kynprypa kierok pactenuii u ouotexnosiorusa. M.: Hayka, 1986. C. 171
- 195.

14.  Tlomos A. C. KpuokoHcepBalus KJI€TOK pacTeHUH. / MeToabl KyJIbTUBUPOBAHMS
kierok. JI.: Hayka, 1988. C. 70 - 77.

15. Cmonenckas W. H., HocoB A.B. Meroasl nonydeHuss U KyJbTUBHUPOBAHUSA
npoToruiacToB. // MeToasl KynbTuBHpoBaHus kietok.JI.: Hayka, 1988. C. 164 - 175.

16.  VYpmanuesa B. B. KynpTuBupoBaHue KalayCHbIX TKaHeW Ha TBEpIbIX cpeaax. //
Mertonsl KyapTHBUpOBaHUs KieTok. JI.: Hayka, 1988. C. 232 - 241.

17.  TpunGepr K. H., Kyxapenko B. U., JIamko B. H., Tepexos C. M., [luuyruna E.
M., Opeiinua M. U., UYepuxoB B.I'. KynpruBupoanme ¢ubpoOracToB wyenmoBeka IS
JIMarHOCTUKU HACJIEACTBEHHBIX Ooje3Heil. // Meroabl KynbTuBUpoBaHMs KieTok. JI.: Hayka,
1988. C. 251 - 260.

18.  KakmakoB B. T. KynbTuBUMpOBaHHME KIETOK M TKaHeHd OECIIO3BOHOYHBIX. //
Mertoas! KynbTHBHpOBaHus KineTok. JI.: Hayka, 1988. C. 241 - 250.

19. Kpsokanop M. A., 3anecckux A. @., Tpounkas M. B., ConoBseB B. B.,
TuxomupoB A. . KyneruupoBanue kinerounoil auHuu HEp-2 Ha MUKpOHOCHUTENAX C LIETBIO
NOJy4eHHUs1 BUpyca noiauomuenuta. // buorexnonorus u reneruka. H.Hosropoz, 1991. C. 87 —
92.

20.  IIpynosckuit U. A., CyxapeB C.M. ['uOpunu3zamnus KJIeToK KUBOTHBIX. // MeToabl
KyJIbTHBUpOBaHuA KieTok. JI.: Hayka, 1988. C. 176 — 193

21. Punrepri H., CoBumx P. ['ubpuansie kinetku. M.: Mup, 1979. 412 c.

22. TaprakoBckuii A. JI. ITlutatenbHble cpeapl ISl KyJIbTUBHUPOBAHHS KJIETOK
MIilekonuTaonmx. / Metoas! KyabTuBupoBanus kierok. JI.: Hayka, 1988. C. 44 - 63.
23. Opugsacekas WM. WM. [lonydyeHne MOHOKIOHANBHBIX aHTUTEN (TMOpUIOMHAs

TeXHoJIorus). // Meroipl KynbTHUBUpoBaHUA KieTok. JI.: Hayka, 1988. C. 194 - 205.
24.  IlymaeBa A. A., Ilerpenko T.®D. KpuoxoHcepBamusi KyJIbTHBHPYEMBIX KIIETOK
KHUBOTHBIX. // MeTonbl KynbTuBUpOBaHus kieTok. JI.: Hayka, 1988. C. 63 - 69.

4.3. JInueH3HOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHune
1. [Iporpammsr maketa Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble mnpodeccHOHAIbHbIE 0a3bl JaHHBIX W HHGOPMALMOHHBbIE
CIIPaBOYHbIE CUCTEMbI

1. www.elibrary.ru — mayunas snekTpoHHast OHOIMoTeKa

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. http://patft.uspto.gov/ - United States Patent and Trademark Office becruarnas
naTeHTHas 0asa.



4. www.molbiol.ru - YueOnuku, Haydnbsle MoHOTpaduu, 0030pHI, JaOOpaTOPHBIC
IPaKTUKYMBI B CBOOOTHOM JIOCTYIIE Ha CATE NPAKTUIECKON MOJICKYISIPHOH OUOJIOTHH.

5. WWW.Scopus.com (Scopus) — eaunas pedepaTUBHas U HayKOMETpHUecKas 0asa
JAHHBIX (MHIEKC MIUTUPOBaHuUsA) (HocTyn B onbanoreke MAMMU)
6. www.scincedirect.com/ (ApXHBHbIE KOJUIEKUMH O KYpPHAJIOB H3AaTEIbCTBA

Elsevier) — apxuBHBIE KOJUIEKIMHM Pa3IMYHBIX TEMAaTHK, B TOM 4mcie Biochemistry,
Engineering and Technology.

7. http://www.springerprotocols.com/ - noctyn k 6a3e manubix SpringerLink

8. http://login.webofknowledge.com/ - pecypcol Ha atdpopme Web of Knowledge

5. MarepuajbHO-TeXHH4YeCKOe o0ecredeHne

Jlekunonnas aynutopust kadenpsl «Xumbunorex» ABS5504. (115280, r. Mocksa, yi.
ABTtO3aBojackas, A. 16 ctp. 1 (kopryc 5)), o0opyaoBaHHas: CTOJBI Y4€OHBIE CO CKaMbsIMH,
ayJIMTOpHasl J0CKa, MYJbTUMEIUIHBIA KOMIUIEKC (IIEPEHOCHOW IMPOEKTOp, HOYTOYK). Pabouee
MECTO MPENnoAaBaTeis: CTOM, CTYI.

AymuTtopus Ui CEMHHAapCKHX U TPAKTHYECKUX 3aHATUH Kadenpsl «Xumbuorex»
AB5404a (115280, r. MockBa, yin. ABrto3aBojickas, A. 16 ctp. 1), obopyaoBaHHasi: CTOJbI
y4yeOHblE CO CKaMbsIMM, ayJUTOpPHas JIOCKa, MYJbTUMEIUHHBIN KOMIUIEKC (II€pEHOCHOM
poeKTop, HOyTOyK). Pabodee MecTo mpernonaBaTesisi: CTOIM, CTYIL.

Peannzanus oOpa3oBaTenbHOW HpOrpaMMbl  OOECHEYMBACTCS JIOCTYNOM  KaKJOTro
CTyJIeHTa K HH(OPMAaLMOHHBIM pecypcaM — OuOiIMoTedHOMY (OHAY M CETEBBIM pecypcam
HNuTepHer.

6. MeToauyeckue peKOMeHIAIUN

6.1. Meroauueckne peKOMEHIANMH JJsl TpenojaaBaTelsi M0 OPraHU3ANMHA
00y4eHust

Metoauka mnpenonaBaHus JIUCUUIUIMHBL «KieTouHass WH)KEHEpUs» M peanu3anus
KOMIIETEHTHOCTHOTO ITOAXOJAa B M3JI0KEHMM M BOCIPUATHM MaTepuana MpelyCMaTpUBaEcT
UCIOJIb30BaHUE CIEAYIOIIMX AaKTUBHBIX W HHTEPAKTHBHBIX (DOpM MpOBEAEHUS TPYIIOBBIX,
WHAVBUAYaAJIbHBIX, ayJUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYAUTOPHOM pPAabOTON C ILENbIO
(bopMHpOBaHUs U pa3BUTHs MPO(ECCHOHATBHBIX HABBIKOB 00yYarOIIUXCS:

— MOJTrOTOBKA, MPEACTABIECHUE U 00CYK/IeHUE TPE3EHTALNN HA CEMUHAPCKUX 3aHATHSIX;

— OpraHM3anys U NpoBeJeHNE TEKYIIEero KOHTPOJISA 3HAaHUH CTY/IEHTOB B opMe 0mpoca;

— HCIOJIb30BaHNE MHTEPAKTUBHBIX (DOPM TEKYLIEro KOHTPOJIS B (opmMe ayJUTOPHOrO U
BHEAYJAUTOPHOI'O UHTEPHET-TECTUPOBAHMS;

Meroavka mnpenogaBaHus JUCLHUIUIMHBI IIPELYCMATPUBAET IPOBEICHUE TIPYNIOBBIX
ayIUTOPHBIX U NIPAKTUYECKUX 3aHATHUM.

Texkymuil KOHTPOJIb YCHEBAEMOCTH M IMPOMEXKYTOYHOM AaTTECTALIMU IPOBOASTCS
CIEAYIOIIUMHU CPEICTBAMU:

- Jokiany U oOCyXKJeHHEe Ha TMPaKTUYECKUX 3aHATUSAX, MPOBOAMMBIX B (dopme
KOJUIOKBUYMa,;

- CAMOKOHTpOJIb;

- TECTUPOBAHUE.

dopma UTOrOBOI aTTECTAIIU — 3a4eT.

CamocrodaTrenbHas paboTa CTyAeHTa IpeanojaraeT npopaboTky U yriayOieHue 3HaHUN
OCHOBHBIX PAa3/EJIOB TEOPUH U NPAKTUKH C HCIIOJIB30BAHUEM JONOJHUTEIBHON JIMTEpaTyphl U
HNurepHer-pecypcoB. IIpu caMOCTOATENBHOM BBIIIOJIHEHUN PA3IMYHbIX BUIOB 3aJaHUN CTYIEHT



YUUTCSI IPUHUMATh PELIeHUs, pa30upaTh U U3ydaTh HOBBIM Marepuai, padoTaTh ¢ HCTOYHHKAMH
Hay4YHOH WH(}OpMaIny.

B xone nexuuii mpenogaBareib M3JIaraeT U pasbACHSIET OCHOBHBIC, HaHOOJEe CIOXKHBIC
HOHATHUS TEMBbI, & TAK)KE CBA3aHHbIE C HEH TEOPETUYECKHUE U NPAKTHUYECKUe MpoOIEeMBbl, aeT
PEKOMEH/IAllMU Ha MPAKTUYECKOE WK JTaOOpaTOPHOE 3aHATUE U YKa3aHUS HA CAMOCTOSTEIBHYIO
pabory.

CryneHTaMm, NpONYCTUBIIMM 3aHATHA (HE3aBUCHUMO OT IIPUYMH), HE HMMEIOIIUM
INUCbMEHHOTO PEIICHUs 3a/1a4 WM He MOArNOTOBUBIIUMCS K JJaHHOMY IIPAKTUYECKOMY 3aHSATHIO,
PEKOMEHIYETCSl HE II03)K€, YeM B 2-HEIENbHBIA CpPOK SIBUTbCSI HA KOHCYJIBTALUIO K
IPENoJIaBaTel0 U OTYUTAThCA MO TeMe, U3ydaeMol Ha 3aHATHU. CTYIAEeHThl, HE OTYUTABIINECS
10 KaXIOH HE MpOpaObOTaHHOM MMHU Ha 3aHATHIX TEME K Hadaly 3a4€THOW CEeCCHH, YITYyCKAaIoT
BO3MOHOCTb ITOJIYYUTb [10JIO’KEHHBIE OalsIbl 32 paOOTY B COOTBETCTBYIOLIEM CEMECTPE.

6.1. MeTOIlI/l‘leCKI/le YKRazaHusd NJisd oﬁyqamumxcn 0 OCBOCHHMIO TMCIMIIJINHBI

Jucuumimza «Kierounas UHXECHEPUS» IIpeyCcMaTpuBaeT JEKLIUU u
NpaKkTUYeCKHe/Ta00paTOpHbIC 3aHATUS KaXAYI0 Henemo. V3ydeHne MUCIUILIMHBI 3aBEpIIacTCs
3a4eTOM. Y CHEIIHOE U3Y4YEeHUE AUCHUIUIMHBI TPeOyeT MOoCeIeH s JIEKIUH, aKTUBHONW pabOThI Ha
IPAKTUYECKUX U Ja0OpaTOPHBIX 3aHSTHUSAX, BBINOJIHEHHUS Y4E€OHBIX 3aJaHUM IpernoaaBarels,
03HAaKOMJICHHS C OCHOBHOM U JIONIOJIHUTENIBHOM JINTEPATYPOH.

[Ipu noAroTOBKE K JIEKIIMOHHBIM 3aHSTUSIM CTYJIEHTaM HEOOXOAUMO:

nepes odeperHoM Jekiued HeoOXOAMMO IMPOCMOTPETh [0 KOHCIEKTY MaTepuall
npenpiaymen jgekuuu. Ilpyu 3aTpyAHEHHSX B BOCHPUATUM MaTepuasa CleqyeT OO0paTuThCs K
OCHOBHBIM JIMTEpPAaTypHBbIM HMCcTOUYHUKaM. Eciin pazobparbes B Marepuanie onirh He yJajloch, TO
obpatutech K JiekTOopy (IO TrpaduKy ero KOHCYJAbTallMi) WJIM K TWPErnojaBaTesiio Ha
IIPAKTUYECKUX 3aHATUAX.

[IpakTryeckue/mabopaTOpHBIE 3aHIATHS 3aBEPIIAIOT H3ydeHHE HamOoJiee BAXKHBIX TEM
yuyeOHOll nuctumiauHbl. OHU CIyKaT Ul 3aKpeIuIeHUs W3Yy4eHHOTO Marepuaia, pa3BUTHS
YMEHMM M HaBBIKOB IOATOTOBKHM JOKJIAJ0B, COOOLICHHH, NpHOOpETeHHs] OMNbITa YCTHBIX
NyOJIMYHBIX BBICTYIUIEHUH, BEACHUS JUCKYCCHUH, apryMEHTAllMd W 3alllUThl BbIJIBUTAEMbIX
MOJIO’)KEHUH, HAaBBIKOB MPAKTUYECKOH paboThl B J1aOOpaTOpUM OMOTEXHOJOTHH, a TaKXKe s
KOHTPOJISI IPENOJABATENIEM CTETIEHH MTOATOTOBIEHHOCTH CTYACHTOB 10 U3Y4aeMOH TUCLUIIINHE.

[Ipy mnoaroTroBke K MNpPaKTUYECKOMY/TabOpaTOPHOMY 3aHSATHIO CTYJIEHTbl HMEIOT
BO3MO>KHOCTB BOCIIOJIb30BAaThCsl KOHCYJIBTALMSMU IIPETIOAABATEIS.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM CTYJE€HTaM HEOOXOAUMO:

IPUHOCUTH C COOOI pPEeKOMEHJIOBaHHYIO IPENoaBaTelieM JINTEpaTypy K KOHKPETHOMY
3aHSTHIO;

JI0O OYEPEJHOr0 MPaKTUYECKOIO 3aHATUA IO PEKOMEHIOBAHHBIM JIUTEPATypPHBIM
UCTOYHUKAM IpopaboTaTb TEOPETUUYECKUH MaTepuaj, COOTBETCTBYIOIEH TEMBbl 3aHATHS;
HOBTOPUTH NPOBEJICHHbIE MHCTPYKTAXH [0 TEXHUKE O€30MaCHOCTH;

B Hayaje 3aHATHH 3aJaTh NPENoAaBaTEN0 BONPOCHI MO Marepually, BbI3BABILIEMY
3aTpyJHEHUS B €ro IOHMMAaHMU U OCBOCHMM TIpU pEIICHWU 3a1ad, 3aJaHHbIX s
CaMOCTOSITENIbHOTO PEIIeHHUS;

B XOJI€ CEMHHAapa /1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATHH JOBOJIUTH KaXKIYyIO 3a/1ayy J0 OKOHYATEJIbHOTO PEIIeHHs, IeMOHCTPUPOBATh
MOHMMaHMe MPOBEJCHHBIX PACYETOB (aHAIM30B, CUTYAIHIi), B CiIydae 3aTpyIHEHUI oOpariarscs
K [IpernoaBaTelto.

MeTtoauyeckue PpeKOMEHJAIMM 10 HANHMCAaHWI0, TPe0OBaHHMA K O(OPMIICHHIO
0TYeTOB MO0 Ja0opaTopHbIM padoTam

JlaGopatopHasi paboTa IMOJApa3syMEBAaeT CAMOCTOSTEIbHOE BBIMOJIHEHUE CTYAECHTOM
(rpynmoif CTyJIeHTOB) MPAaKTHUECKUX JEHCTBUH MO ompenenéHHol Teme. Llens BhIMoONHEHUS U
HalMCaHUs OTYeTa M0 JIAOOPaTOPHO paboTe — MPUBUTHUE CTYACHTY HABBIKOB JIOKYMEHTHPOBAHUS



NEUCTBUI M TPENCTaBICHHUS COOpaHHBIX MarepualioB u (aKTOB B COOTBETCTBUU C
TpeOOBaHUSMU, IPEABIBIIEMBIMHA K OTUETAM.

B oTuere MOKHBI OBITH MTPEICTABICHBI:

- Ha3BaHHUE U HOMep J1ab0paTOPHOIl pabOTHI;

- TeMa U aKTyaJIbHOCTh (I Yero HY>KEH JIaHHbIA METO/T);

- BBeJeHUE (OOBICHSIOTCS MPHUHIMIIBI METONOB; YKa3bIBAIOTCA ILIeNb U 3aJaud; MOTYT
OBITH TIEPEUYNCIICHBI HEKOTOPHIE NCTOYHUKH HH(OPMAIINN );

- OCHOBHAas 4YacTb: OTpPa)XCHbl JEUCTBUA IO JOCTHUKEHHIO TIIOCTAaBJICHHBIX 3ajad,
3a()MKCHPOBAHBI PE3YJIbTATHI, BEIIOTHEHBI HEOOXOIUMBIC PACUETHI;

- 3aKJIIOYCHHE (KpAaTKUE BBIBOJIBI);

- CIHCOK HCIIOJIb3YeMOH JHUTepaTypsl (CIUCOK OQOpMIISETCS CIEAYIOUMM 00pa3oM:
@®.1.0. aBTopa; Ha3BaHKE PabOTHI; MECTO U TOJT U3/IAHHMS).

Mpudrt: Time, 14 nr. Mexcrpounsiii untepBan: 1,5. A63am: 1.25 (mm 1,27).
BripaBHuBaHue TekcTa: 1o mupuHe. [lepenoc: aBToMaTHUECKHiA.

Kpurepuu onenku:

1) OueHkoil «OTIUYHO» OIEHHBAEeTCsl paboTa, B KOTOPOW COOIIOJEHBI CIEAYIOIINe
TpeOoBaHUs: OOOCHOBaHAa AaKTYyaJlbHOCTh W30paHHOW TEMBI; CaMOCTOSATENBHO BBINOJIHEHA
MpPaKTHUYeCKasl 4acTh, aKKypaTHO 3a()UKCHPOBAHBI PE3yJIbTaThl, IPOBEICHBI PACUEThl U ClIEIaHbI
BBIBOJIBI, COOJIOJIEHA JIOTWYECKash CTPOMHOCTh pPaboThl; CcOOMIOACHBI Bce TpeOOBaHUS K
O0(OPMIICHUIO U CPOKAM CHAUU OTYETA.

2) OueHKOM «XOpOIo» OlLEHHUBAeTCs jJabopaTopHas paboTa, B KOTOPOH: B OCHOBHOM
CaMOCTOSITENIHO BBIMOJTHEHA NMPAKTUYECKas YacTh; €CTh HEJOCTaTKU B OPOPMIIEHUU U pacueTax,
BBIBOABI C(POPMYIMPOBAHBl HEIOCTATOYHO TIOJHO; HEJOCTATOYHO HCIIONB3YeTCs Hay4Has
TEPMHUHOJIOTHS; OTYET CAaH HE BOBPEMSI.

3) Onenka «yJOBIETBOPUTEIHHO» BBICTABISETCS MPH YCIOBHH: MUHUMAJIBHOE YYacTHE B
MPAKTUYECKOW YacTu; pe3yiabTaThl He 3adUKCUPOBAHBI; OIIMOKKM B pacyeTax; HMEIOTCS
CYIIECTBEHHBIE HEJJOCTATKH B O(OPMIICHUH, OTUYET C/IaH HE BOBPEMSI.

4) OueHKka «HEYIOBIETBOPUTEIHHO» BBICTABISETCS TOrjaa, Kormga: a) pabota He
BBINOJIHEHA; 0) OTUET HE ClIaH MIIM COCTABJICH HE CAaMOCTOSITEIHHO (CITUCAH).

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIECHMBAHUS Pe3yJIbTATOB 00y4YeHUsI

ChopMHUPOBAaHHOCTh KOMIETEHIMHA TMPH HU3YYCHUH JUCHUIUIMHBI  ONpPEAEISIeTCs
MMoCpeACTBOM ONLCHKU COOTBETCTBHA OTBCTOB W/WINA  BBIIOJTHEHUS 33I[aHHI>i 3asABJICHHBIM
WHIUKATOpaM B paMKax MEpPONPHITHI TEKYyIIero KOHTPOJSA M MPOMEKYTOUHOW ATTECTAIlUH
(3auera).

7.2. lkaja u KpUTepUH OLEHUBAHNUSA Pe3yJIbTATOB 00y4YeHH

dopma NpOMEKYTOUHON aTTECTALMU: 3a4ET.

[Ipomexyrounas arrectauus oOydaromuxcs B ¢GopMe 3auera MPOBOJUTCA IO
pe3ysbTaTaM BBIIIOJIHEHUS BCEX BUIOB yuyeOHOW pabOoThl, MPEIYCMOTPEHHBIX YUEOHBIM ILIaHOM
N0 JaHHOW JAWCUUIUIMHE, TpPU OHTOM YUHUTHIBAIOTCA pE3YyJIbTaThl TEKYLIEro KOHTPOJIS
yclieBaeMoOCTH B TeueHHe ceMmecTpa. OlleHKa CTeNeHUu JOCTIKEHHsS OO0YyJarolMMHCs
IUTAHUPYEMBIX Pe3y/IbTaTOB O0YUYEHHS M0 JUCIUILIMHE MTPOBOIUTCS MPENoAaBaTeaeM, BeIyIluM
3aHATHSL 1O JAMCLMIIMHE METOJIOM OJKCIEepTHOM ouneHku. [lo wuroraMm mnpomexyTO4HOU
aTTeCTalluy MO AUCUUILINHE BBICTABISETCA OLIEHKA «3aUTEHO», «HE 3aU4TCHO.

HlIkana oyenusanusn Onucanue




3aumeno

BrinonHeHs!l Bce BUIBI yU€OHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
mwiaHoM. CTyIeHT HAEeMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
HaBBIKOB IPHUBEICHHBIM B Ta0OJHMIaX TIOKa3aresiel, OmepupyeT
NpUOOPETCHHBIMHU 3HAHUSAMH, YMEHUSMH, HAaBBIKAMH, NPHUMEHSET HX B
CUTyallUsX TOBBIICHHON ciio)kHOCTH. Ilpm 3TOM MOryT OBITH
JONYIIEHbl He3HAUYNTENbHbIE OMMOKH, HETOYHOCTH, 3aTPyJHEHUS ITPH
AQHAJTUTHYECKUX OIEpalusiX, NepeHoce 3HAHMKW M YMEHHMH Ha HOBBIEC,
HECTaHJIapTHHIE CUTYallUH.

He 3aumeno

He Bbmomnen omauH wiaum  Oonee BHJIOB  ydyeOHOW  paboTHI,
MPEIYCMOTPEHHBIX  y4eOHbIM TuiaHOM. CTYIEHT JeMOHCTPUPYET
HEIOJIHOC COOTBETCTBUE 3HAHWUH, YMCHHM, HABBIKOB INPUBEIACHHBIM B
TaONMIaX TOKa3aTeNel, JIOMYCKAITCS  3HAYUTENBHBIE  OIIUOKH,
MPOSIBIIACTCA OTCYTCTBHE 3HAHWM, YMCHHH, HABBIKOB I10 PSIy
MOKa3aresei, CTYJCHT HCIBITHIBACT 3HAYHUTEIbHBIC 3aTPYAHCHHS IMPHU
ONEPUPOBAHUU 3HAHUSMU U YMEHUIMU NPU UX NEPEeHOCce HA HOBble
cumyayuu.

7.3.

OuneHo4HbIE cpeacrsa

7.3.1. Tekymmii KOHTPOJIb

BOIIpOC 1. Kakwne BCIICCTBA BXOIAT B COCTAB IHUTATCIIbHBIX CPCI B KYJIbBTYPC KIICTOK U TKaHeH

pactenwii in vitro?

a) MaKpO3JICMCHTBI H MUKPOJ3JICMCHTBI

0) caxapa

B) (DUTOTOPMOHBI

T') JPOACKEBOM SKCTPAKT

Bonpoc 2: HazoBuTe nmpenmyiecTsa KIOHATFHOTO MUKPOPA3MHOKEHHUSI.
a) 0OCBOOOK/IEHUE pacTeHUH OT OakTepraabHON UH(PEKIINU
0) ocBOOOKIEHNE PACTEHUM OT BUPYCHON MH(EKINN
B) COKpAIIlEHHE CEeIEKIIMOHHOTO Mpoliecca
T') BBICOKHH KO3()PUIIMEHT pa3sMHOXKEHUS

Bonpoc 3. HaszoBure ¢akropsl, Biusomue Ha  3(Q(EKTUBHOCTh  KJIOHAJIBHOTO

MHKPOPAa3MHOKCHUSA

a) pusmyeckue napameTpsl KyJIbTUBUPOBAHUS.
0) XUMHUYECKHe MapaMeTpbl KyJIbTUBUPOBAHUS.
B) (DM3UOJIOTHYECKUE OCOOCHHOCTH PAaCTEHUS.
T') BCE BbIIIIE IEPEYUCIIEHHBIE (PAKTOPBHI.

Bonpoc 4. Kakue
aBTOKJIAaBUPOBAHUEM?

KOMITOHEHTHI NUTAaTCIBbHBIX cpea HEIIb34 CTCPUIIN30BATh

a) caxaposa
0) aHTUOMOTHKH.
B) (UTOTOPMOHBI M PETrYJISTOPBI POCTa

BOHpOC 5: 21.]'[5[ Kakoro 13 VyKa3aHHBIX PACTUTCIbHBIX 00BEKTOB IPOAOIKUTCIBHOCTD
I/IHI(Y68.I_II/II/I B paCTBOpPE OJHOIO0O H TOro K€ CTCPUWIM3YIOLICTO arcHTa JO0JIKHa OBITh

HanMEHBIIE?




a) ceMeHa Cyxue

0) ceMeHa HaOyXxIIHe
B) JIUCThS

) cTe0amn

1) KITyOHH

Bonpoc 6: Pacrionoxxure ykazaHHbIE COCTUHCHHS C ayKCMHOBOW AKTHBHOCTBHIO B TOPSIJIKE €€
Bospactanus 1- VK, 2- HYK, 3- 2,4 I:

Bomnpoc 7. JIns kakux 1esnaeld B arpOHOMHAYECKOM MPAKTUKE UCTOJIBb3YIOT METOAbI TEPMOTEpAIIUU
U XeMOoTepanuu?

a) JUIsl 03/I0POBJICHHSI OT MMATOT€HHBIX BUPYCOB

0) II71s1 037I0POBJICHUS OT MATOTC€HHBIX TPUOOB

B) JIJIsl 03/I0POBJIICHUS OT MATOT€HHBIX OaKTepHii

Bomnpoc 8. B kakoii chepe Hanboaee oueBHuieH 3HPEKT OT KICTOUYHBIX TEXHOIOTHIA?
a) B CEJICKIIUU
0) B MPaKTUYECKON arpOHOMHH
B) B IHINEBOH MPOMBIIUICHHOCTH

Bonpoc 9. Uro siBnsieTcss OCHOBOM pa3BUTHSI TEOPUU KYJIbTUBUPOBAHUS N30JIMPOBAHHBIX KJIETOK,
TKaHel ¥ OpraHoB?

a) sIBJICHUE TOTUIIOTEHTHOCTH PACTUTEIbHBIX KJIETOK

0) OTKpBITHE PACTUTENIBHBIX PEryJIATOPOB POCTA

B) pa3BUTHE TEXHOJIOTHH aCENTHUKU pabOT

Bonpoc 10. Kakoe KOTMYEeCTBO MHHEpPAIBHBIX COJEH CYMMAapHO COJEpXHTCS B 1 nuTpe
MCKYCCTBEHHBIX IMUTATENBHBIX Cpel?

a) 100-500 mr/n

6) 500-1000 mr/n

B) 2-51/n

Bonpoc 11. Yto npoucxoaut B Xoje mpoiiecca neaudepennmnanum?
a) TKaHU YTPAuMBaOT EPBUYHYIO CTPYKTYPY
0) U3 KIIEeTOK 00pa3yroTCs MPOTOTLIACTHI
B) (popMuUpPYIOTCS coMaTH4YecKre YMOPHOHBI

Bonpoc 12. Kakoii Hanbonee BaxXHbIN QU3N0I0OTUYECKU 3PPEKT ayKCHHOB UCIIONIB3YeTCs MPH
KJIOHAJIbHOM MUKPOPa3MHOKEHHUU?

a) UHIYKIIUS KOpHEeoOpa3oBaHUs

0) MHAYKIHSI TA3yIIHOTO MOOETr000pa3oBaHus

B) MHAYKIIMS POCTA MOYEK U TTOOETOB

Bonpoc 13. Kakoif Haumbonee BaxHblii (uznonornyeckut >PpQPekT ruddepesTMHOB
UCTIONB3YETCS MTPH KIIOHATBHOM MUKPOPa3MHOKECHUH?

a) MHAYKIUS KOpHEOOpa3oBaHuUs

0) MHAYKIHSI Ta3yIIHOTO MOOEro00pa3oBaHus

B) MHIYKIIUS POCTa IOYEK U 00eron



Bonpoc 14. Kakoii Hanbonee BaxHblid (pu3nonorundeckuii 3GPexT MUTOKUHUHOB UCIIOIB3YETCS
IPH KJIOHATbHOM MHKPOPa3MHOKEHUU?

a) MTHAYKIMS KOpHEOoOpa3oBaHMs

0) MHIYKIHS Ma3yIIHOTO 00erooopazoBaHus

B) MHYKIUS POCTA MTOYEK U T0OETOB

Bompoc 15. Kakum o6pa3om obecrieuynBaeTcsi CTEPUIBHOCTh ITUTATEIBHBIX CPell, HeOOXO0rMast
JUTSI BBITIOJTHEHUST paboT?

a) K cpeqam J00aBIISIOT CTEPUIIN3YIOIINE BEIECTBA

0) ux 00JIydaroT yIbTpauoIECTOBBIMU JIaMIIaMHU

B) IMO/IBEPTAIOT TEMIIEPAaTypHOH 00pabOTKe MO/ TaBICHUEM

Bomnpoc 16. Kakoe siBiieHHEe MMEET MECTO MPH [UIUTEIBHOM MEPECa0YHOM KYJIbTHBUPOBAHUH IN
vitro?

a) PCIOBCHUJIM3AIIHS

B) nmuddepeHnuanms

0) HEeKpOTH3aIUs

Bonpoc 17. Kakoii u3 3TanoB KJI0HATHHOIO MUKPOPA3MHOKEHHUS ABIISETCS CAMBIM TPYAOEMKUM?
a) aJanTalys K HeCTEPUIIbHBIM YCIOBUSIM
0) nmpoymdeparnys mMoYeK u rmoderos
B) YKOPEHEHHE MUKPOUYEPEHKOB

Bonpoc 18. Kak HaspiBaetcs crioco0 in Vitro, mpu KOTOPOM reHOTHIT Haubosiee crabuicH?
a) MpsIMOM OpraHoreHe3
0) coMaTHUECKUil SMOpUOTEHE3
B) KJIOHAJIbHOE MUKPOPA3MHOXKEHHE

Bonpoc 19. KynpTuBHMpOBaHUE KIETOK W TKaHEW pacTEHU OTHOCUTCS K TEPUOAY Pa3BUTHUS
OMOTEXHOJIOTUHU

a) HOBOW U HOBe#iIIel OHOTEXHOIOTHH

0) TomacTepPOBCKOMY

B) TMOCJIEMAaCTEPOBCKOMY

I') aHTUOMOTUKOB

Bonpoc 20. [IpeumyiecTBo KJI€TOUHON MHKEHEPUHU NIEPE]] CKPEILIMBAHUEM
a) HampaBJeHHble KOMOWHAIIMN T€HOB
0) OBICTpast CeNEeKIINs HOBBIX BAPUAHTOB
B) NPEOI0JICHNE BUIOBBIX U POIOBBIX 0apbepoB
') MyTallMOHHBIE U3MEHEHHUS TeHOMa

Bompoc 21. Kak Ha3bpIBaeTcs METOJI KJICTOYHOW HWHKXEHEPHH NPUMEHUTEIFHO K JKUBOTHBIM
KJIeTKaM?

a) THOPUAOMHON TEXHOJOTUEH

0) (dy3ueit mpoToIIacToB

B) T€HHOI MH)KeHepuen

r) rubpuau3anuen

1) TexHosorueil pekom6uHanTHbIX JTHK

Bonpoc 22. 'mOpuauzanusi MPOTOIJIACTOB BO3MOXKHA, €CIM KJIETKH HMCXOJHBIX PpacTEHUH
o0najaroT



a) MOJIOBOM COBMECTUMOCTBIO

0) MOJI0BOI HECOBMECTUMOCTBIO

B) COBMECTUMOCTh HE UMEET CYIIECTBEHHOTO 3HAYCHHUS
T') BUAOCTICIIH(UIHOCTHIO

1) pepMeHTAaTHBHOW aKTUBHOCTBIO

Bonpoc 23. Kakoii MeTo KJIIETOUHOI MHKEHEPUH IPUMEHUM K )KUBOTHBIM KJIETKaM
a) TexHosoruer pekomOoumHaHTHBIX JITHK
0) (y3ueit mpoToIIacToB
B) TCHHOM MH)KCHEpHUEH
r) rubpuanzanuen
1) THOPUIOMHON TEXHOJIOTHEH

Bonpoc 24. Kakoe 0CHOBHOE MPEUMYIIECTBO MCIOJIb30BAHNE KYJIBTYpPbI KJIETOK KUBOTHBIX
10 CPaBHEHHIO C OaKTEpHUATLHBIMU KJIETKaMU?

a) BO3MOXHOCTh MTOBEPXHOCTHOTO KYJIbTUBUPOBAHUS

0) CITOCOOHOCTH OCYIIECTBISATH MOTU(MUKAINIO OSIKOB

B) BBICOKasi CKOPOCTb POCTa

') yCTOHYMBOCTh K BUPYCHON MH(PEKIIUU

Bonpoc 25. KynpTypa TKaHel pacTeHHl — 3TO
a) BeIpAIIMBAHKE JIEKAPCTBCHHBIX PACTCHHI HA OIBITHOM I10JIe
0) KyJIbTUBHPOBAHHE  MHUKPOOPTraHM3MOB, YCBOMBIIMX T'€H  pacTEHUS,
OTBETCTBEHHBIN 3a CUHTE3 onpeaeneHHoro bAB
B) BBIPAllMBAHUE B CTEPHJIbHBIX HCKYCCTBEHHBIX YCJOBHUSX M30JIUPOBAHHBIX
KJIETOK, TKAaHEH, OpraHoB pAacTEHUM Ha TBEPABIX WM KUIKUX MUTATEIbHBIX
cpenax
r) cOOp pacTeHUI Ha ECTECTBEHHBIX Cpe/aX OOUTaHUs

Bonpoc 26. Kakoe OCHOBHOE MPEUMYIIECTBO PACTUTEIBHOIO CBIPbs, MOJIYy4aeMOro IMpH
BBIPAIIIMBAHUH KYJIbTYp KJIETOK TEpEll ChIPhEM, IMOJy4aeMbIM M3 IJIAHTAIIMOHHBIX WU
JTMKOPACTYIUX PACTEHHI?

a) OoJplIasi KOHIIEHTPAILMS 1I€JIEBOT0 MPOIYKTa

0) MEHbIIIasi CTOUMOCTh

B) CTaHJIaPTHOCTh

r) 60s1€€ MPOCTOE U3BJICUEHHUE 1I€TIEBOT0 MPOTYKTa

Bonpoc 27. NMHaykTopamMu peaiau3alMi TOTUIIOTEHTHOCTH KJIETOK M TKaHEeW pacTeHUi
SABJISIFOTCSA:

a) YO — o0mnydenue

0) BUTaMUHBI

B) aMUHOKHCIIOTBI

) GUTOrOpMOHBI

Bonpoc 28. Kakoii TuIl TMTaHus KyJIbTypbl TKAHEW PaCTEHUs?
a) ayKCOTpOQHBII
0) xemoreTepoTpopHbIN
B) oT0aBTOTPODHBIIH
') XeMOJUTOTPO(PHBIN

Bomnpoc 29. Okcrutant — 310
a) U30JIMPOBAaHHbBIE U3 pacTeHUIl (pparMeHTHl TKaHU



0) ¢pparMeHTsI Kajutyca AJisi CyOKyJIbTUBHPOBAHUS
B) 4aCTh CyCIICH3MOHHOM KyJIbTYPHI 151 CYOKYJIbTHBHPOBAHHUS
T') KyJIbTypa, BO3HUKIIAS U3 OJTHOW KIETKH

Bonpoc 30. Kakum MeTo10M cTEpUIIN3YETCS 3KCIUIAHT ?

a) TePMUYECKUM
0) XUMHUYECKUM
B) paualiOHHbIM
') OMOJIOTHYECKUI

7.3.2. IlpoMekyTOYHASI aTTECTAIUSA
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11.

12.
13.

14.
15.
16.

17.

18.

19.
20.
21.

22.
23.
24,
25.
26.

OCOOEHHOCTH KYJIbTYpPHI )KUBOTHBIX KJIETOK.

XapakTepUCTUKA IEPBUYHBIX KYJIBTYpP KMBOTHBIX KIIETOK.

[IpeumyiecTBa 1 HELOCTATKM MOHOCTIOWHBIX KYJIBTYD.

MeTtoapl co3naHus XUMED.

Cdepsl npuMeHeHUs KyIbTYp PaCTUTEIbHBIX KIETOK.

TpeGoBaHMsI pacTUTENBHBIX KJIETOK K YCIOBUSAM KYJIbTUBUPOBAHMUS.

CycneH3noHHas KynbTypa KJIETOK PACTEHUH KaK MOJIEIbHAsl CUCTEMA.

KynbTyps! rarmonassix kietok. CriocoObl mOTydeHusl.

MUKpPOKIIOHAIBHOE ~ PAa3MHOXEHUE  pPACTEHUH:  IPEUMMYIIECTBA  KJIOHAJIBHOIO
MUKPOPa3MHOKEHUS.

. HCJ'II/I HCIIOJIB30BaHUA MCTOJOB TEPMOTCpallMid W XCMOTCpAllUHu B anOHOMH‘ICCKOﬁ

IIPAKTHKE.
SIBjcHME TOTUIIOTEHTHOCTH pPACTUTEIBHBIX KIETOK KaK OCHOBA DAa3BUTUSA TEOPUU
KYJIbTUBUPOBaHUS U30JUPOBAHHBIX KJIETOK, TKAHEH U OPTaHOB.

['m6puan3anys npoTOmIacToB.

VYKa)kuTe NpeuMyIECTBO UCIIOJIB30BAHUS KYJIBTYpPhI KJIIETOK PACTEHUH 110 CPAaBHEHUIO C
LEJIBIMU PACTEHUSIMHU.

JlaiiTe xapaKTepuCTHUKY TMOPUIOMHOM TEXHOJIOTUU

OxapakTepu3yiTe METOJ] CTEPUIN3ALMH SKCILUIAHTOB PACTEHUN U )KUBOTHBIX.
[lepeuncnure npeuMyIeCTBa PACTUTENBHOIO ChIPbs, MOTYYaeMOI0 MPHU BBIPAILIUBAHUU
KYJIBTYpP KJIETOK IEPEN ChIPbEM, MOTY4acMbIM M3 IUIAHTALMOHHBIX MU JUKOPACTYLIUX
pacTeHUN.

OcobeHHOCTH cocTaBa MUTATENBHBIX Cpell A KyJAbTMBUPOBAHUS M CTEPUIIM3ALMU
KOMIIOHEHTOB JJIs1 KyJIbTUBUPOBAaHMS KYJIbTYp KIETOK PACTEHUH.

OcoOeHHOCTH cOCTaBa MHUTATEIBHBIX CpeJ A KYIbTHUBHUPOBAHUS U CTEPUIM3ALUN
KOMITOHEHTOB JJIs1 KyJIbTUBUPOBAHUS KYJIbTYpP KIETOK KHUBOTHBIX.

JlaiiTe xapaKTepuCTHUKy MOHOCIOWHOM KYJIbTYPhI KIIETOK )KMBOTHBIX.

OxapakTepu3yite cnoco0bl IPOTOYHOTO KYJIbTUBUPOBAHUS KYJIBTYP KJIETOK KUBOTHBIX.
VYkaxute 0COOEHHOCTU KYJIbTYphl TKaHEH PacTEeHH, BHIPAIIIMBAEMBIX B IeTEPOTPOPHBIX
YCIOBUSX.

Ha3zoBure cragun nuddepeHanuy KaJuTyCHbIX TKaHEH.

[TpoTomiacTsl Kak MOJEINb Ul U3YUEHHS pACTCHUM.

CrniocoOblI nostydeHus U KyJIbTUBUPOBAHUSI POTOILIACTOB.

3akpbITOE TITyOMHHOE KYJIbTUBUPOBAHUE.

Oco0eHHOCTH pocTa CyCIIEH3UOHHBIX KYIbTYp. [lepuonndeckoe KynbTUBHPOBAHHE.



27. NuddepeHnnpoBKa KIETOK.

28 3aKOHOMepHOCTL CBs3H CclIeaaIn3al KJIIETKHU U €€ TOTUIIOTCHTHOCTH.

29. MeTozpl TpaHCIIIAHTAIIMH Sep MIIEKOMHUTAIONIHNX. [{UTOMIaCcThl M KapUOTIIIACTHI.
30. [IpyurHBI KOHTAKTHOTO TOPMOXKEHUS POCTA KIIETOK B KJICTOYHOU KYIBTYpE.
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