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1. Heaun, 3a0a4um ¥ IJIAHKPYeMble pe3yJbTaThl 00y4eHNs M0 JUCUMILINHE

Llenb ocBOCHMSI TMCIUIUIMHBIL:

- (hopMupoBaHHE y MarucTpoB HEOOXOAUMBIX 0A30BBIX TEOPETUUECKUX U MPAKTUUYECKUX
3HaHUH U TpUOOpeTeHNEe YMEHUI 1 HaBBIKOB B 00JIACTH KJIETOYHOM HHKEHEPUH;

- (opmupoBaHue 3HaHMH O METOJAX KyJbTHBHUPOBAHMS >XUBOTHBIX M PACTUTEIBHBIX
KJIETOK;

- (QopmupoBaHWE 3HAHWHA O MPAKTUYECKOM HCIOJB30BAaHUM KIETOYHBIX KYJIBTYp M
MEPCIIEKTUBAX Pa3BUTHUS PA3IIMYHBIX HANIPABICHUH KIETOUYHOW HHKEHEPUU;

- (hopMHUpOBaHNE 3HAHUI O COBPEMEHHOM TE€XHOJIOIMUECKOM 00ecredeHuu Juisi paboThl ¢
KyJbTYpaMH KUBOTHBIX U PACTUTEIbHBIX KJIETOK.

K 3amayaM wu3ydeHus AUCUUIUIMHBL CIEAYeT OTHECTH HPHUOOPETEHHE CTYIEHTOM
MPAKTUYECKUX 3HAHUN M HaBBIKOB, HEOOXOAUMBIX OyIylIeMy CIELUATUCTY JUIsl 000CHOBaHHBIX
pelIeHuid, Mpu OpraHu3alMM U NPOBEAEHUH OHMOTEXHOJOTMYECKUX IPOLECcCCOB B Oyayluei
npoecCHOHATIBHOM 1 TETbHOCTH.

OO6yuenue no nucuuminHe «KierouHnas MHXXEHEpHUs» HalpaBlIeHO Ha (opMupoBaHHE y
00yyYaroImuxcs CIeIYIOUMX KOMIIETCHIIUHI:

Kox n HammeHoBaHue NuaukaTopsl JOCTUKEHUS] KOMITeTeHIIHH
KOMIIeTEeH U
[IK-5. Cnocoben NIIK-5.1. 3naeT MeTobl OTyUEHUS TPOAYKTa
HPOBOANUTH OMOTEXHOJIOTHH; CIIOCOOBI KYJIbTUBUPOBAHUS
OMOTEXHOJIOT HUECKHI MHUKPOOPI'aHW3MOB; IPaBUIIa SKCILTyaTalluH

IPOIIECC C UCTIOIB30BAHUEM | OMOTEXHOJIOTHYECKOTO 000PYIOBAaHUS; METO b (PMIIBTPAIINH,
KyJIbTYp MUKPOOPTAHH3MOB, | cerapanuy, HeHTpU(yrupoBaHus, OTCTauBaHUs, (pIOTAUHN WIH

KJIETOUHBIX KYJBTYP KOAryJIsIUN; XUMUYECKHE U OMOXUMUYECKHE METO/IbI OYHCTKH
pacTeHUM U KUBOTHBIX, IPOAYKTa; TpeOOBaHMUS OXpaHbl TPY/1a; TEXHOJIOTUUECKUE
BUPYCOB UHCTPYKIHMH 1O Npou3BoAcTBY bAB

NIIK-5.2. YMeeT npou3BOAUTH PabOThI IO PA3MHOXKEHUIO U
BBIPAIMBAaHUIO IOCEBHOTO MaTepuasa ajs
OMOTEXHOJIOrMYECKOro nporecca nonyuenus bAB;
IPOM3BOIUTH OTOOP 00Pa3LOB KYJIbTYPATbHOM KUAKOCTH VIS
OMOXMMHUYECKOTO U MUKPOOUOIOTHYECKOTO KOHTPOJIS;
OCYIIECTBIISATh pa3/ielieHHE KyJIbTYPaIbHOM KUJIKOCTH U
O6roMacchl pa3IMYHbBIMUA METOAAMH; IIPOU3BOIUTH PAOOTHI IO
pa3pyIIEHUIO KIETOYHONH 00O0JI0YKH U BBIICICHUIO IIETICBOTO
MPOaYKTa OMOTEXHOJIOTMYECKOI0 TPOU3BOJICTBA;

IPUMEHSATh SKCTPAKLMOHHbIE U HOHOOOMEHHBIE METO IbI JJIS
OYMCTKH LIEJIEBOTO NMPOIYKTAa ONOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA OT IPUMeECeH; 00eCieunBaTh BHIIIOJHEHHE
IIPOLIECCOB IPAHYJIMPOBAHMS, IPAKUPOBAHUS U
TabJIeTUPOBAHUS TOTOBOU MPOIYKIHH

HIIK-5.3. Bnageer MeTojaMu KyJIbTUBUPOBAHUS
MHUKPOOPraHU3MOB-IIPOAYLIEHTOB, KJIIETOUHBIX KYJIBTYD
KUBOTHBIX U PACTEHUH, BUPYCOB; CENAapallUU KyJIbTYpPaIbHOMI
AKHUJKOCTU ¥ OMOMAacChI JUIsl IPOBEICHUS
OMOTEXHOJIOIMUYECKOI0 IPOIIECCa; BbIACTICHUS IPOAYKTa
OMOCHHTE3a U MPOBEJICHNE OYMCTKU U KOHLIEHTPUPOBAHMUS;
MOJTyYeHHSI TOTOBOM (pOpPMBI (PEPMEHTHBIX MTPENapaToB,
MPOOMOTHUKOB, MPEOMOTUKOB, JIEKAPCTBEHHBIX CPEJCTB, BaKIUH,
ooy noopeHunit

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl



JlucuumuimHa OTHOCHUTCS K 4acTH, (opMHpyeMol Yy4yaCTHMKaMH 00pa3oBaTENIbHBIX

oTHomeHui, 6oka b1 Jlucuumivael (MOIyn).

Z[I/ICHI/IHJ'II/IHa «Kmerounas HHXXCHCPUA» B3aUMOCBs3aHA JIOTHYECKH KW COACPKATCIIHBHO-

METOJINYECKU C JUCIUIIINHAMHU
- «MeTononorus pa3pabOTKH MPOMBIIIIICHHBIX OMOTEXHOJIOTHI;
- «bHOTEXHOIOTHS TOJIUMEPOBY;
- «Hosgelimme METOIBI U3bICKAHUS aHTUOUOTUKOBY;
- «Bupyconorus»;
- «®apmareBTHYECKast OMOTEXHOIOT U,
- «[IpaBuna Haayexaneil Iporu3BOACTBEHHOMN NpakTUKU B cucteMe GMP»;
- «CKpUHUHT NPOYLIEHTOB OMOTEXHOJIOTHUHY;
- «MeToapl KOHCTPYUPOBAHUS IJIA3MHUIHBIX M BUPYCHBIX BEKTOPOBY.

3. CTpykTypa u coep:KaHue IUCUUIIIHHBI

OO6m1ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIISIET 3 3aueTHble euHUIlBI (108 yacoB).

3.1. Buabl yueOHOM padboThl M TPYA0EMKOCTh

Ne . KoanyecTBo CemecTpbl
Bup yueOHoii padoTnl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B Tom umncne:
1.1 | Jlekuuu 16 16
1.2 | CemuHapCKue/MIPAKTUICCKHIE 3aHATHS
1.3 | JIJabopaTopHBbIE 3aHSATHS 16 16
2 | CamocrosiTesibHAsA paboTa 40 36
3 | IlpomexxyTouHasi aTTecTANUsA
3a4eT
Hroro 72 72
3.2. TemaTn4eckuil IUIaH MU3yYeHUS JUCHUIIIMHBI
TpyaoemkocTsb, yac
AyauTopHasi pabora z
o o 2 o z
= 5 4 § < S
Ne Pasnenni/Tembl = - £ 5 5 z 5 3 = | & £
n/n AUCHMILTHHBI 8 s =3 E = % = 3 g 3 S
a E |EEZ| 22| E5| 8~
S 18871 ¢7 ] &g 2
O E = = s
@)
1. | Tema 1. UcTopust KyJTbTUBUPOBAHUS 3 1 - - - 2
KJICTOK PACTeHHMH U KUBOTHBIX
2. | Tema 2. BBeneHue KIeTOK B KyJIbTYypY, 7 1 - 2 - 4
MUTaTeNbHbIE CPEJIbl U YCIOBUS
KyJIbTUBUPOBAHUS
3. | Tema 3. KynbTypsl KJIETOK Y€JIOBEKA. 8 2 - 2 - 4
CTBOJIOBBIE KJIETKH
4. | Tema 4. KynpTuBUpOBaHNE TKaHEN 3 1 - - - 2
OpraHoB
5. | Tema 5. MexaHu3M CIUSIHUS KIETOK. 5 1 - - - 4
[Tony4yenue rubpunom. banku
KJICTOYHBIX JTUHHUH




6. | Tema 6. [TpakTrueckoe UCIOIBb30BAHUE 3 1 - - - 2
MOHOKJIOHAJIbHBIX aHTUTEI

7. | Tema 7. TpancnnanTauus saep. 3 1 - - - 2
HcTopus 1 MeTO/IbI KIIOHUPOBAHUS
KUBOTHBIX. CO3/1aHUE XUMEP

8. | Tema 8. [IpyHUIMIIBI MUKPOKJIOHAJILHOTO 5 1 - 2 - 2
pPa3MHOKEHHUs pacTeHUui

9. | Tema 9. KayurycHble TKaHU 7 1 - 4 - 2

10. | Tema 10. CycnieH3nOHHBIE 5 1 - 2 - 2
pacTUTeIbHbIE KYJIbTYPbI

11. | Tema 11. UMMOOUIM30BaHHBIE 5 1 - 2 - 2
pacTuTeIbHbIE KJICTOYHbIE KYJIBTYPbI

12. | Tema 12. KynbTypa npoTOoIiacToB 7 1 - 2 - 4

13. | Tema 13. MeTopl FeHETUYECKOM 5 1 - - - 4
TpaHchopMaIu KIETOK

14. | Tema 14. buosTHka U IEPCIEKTUBBI 6 2 - - - 4
pa3BUTHS KJIETOYHOW MHKEHEPUU

HUroro | 72 16 - 16 - 40

3.3. Coaepxanue U CHUININHbBI

AynuTOpHBIE 3aHATUS TPOBOAATCA B BHUJAE JEKIMOHHBIX 3aHATHI C OOy4arolIMMMCS,
KOTOpBIE 3apaHee MpEJBAPUTEIBHO 3HAKOMATCA C MaTepuaioM C HCHOJb30BaHUEM
PEKOMEH Yy EMOU JIUTEPATYPOM.

Tema 1. UcTopusi KyJbTHBHPOBAHUSA KJIETOK PACTEHUH U JKMBOTHBIX

Onpenenenue KIETOYHOM HHXeHepuU. (OCHOBHBIE HAINpPaBJICHUS HCIOJIb30BAHUS
KJIIETOYHBIX KYJbTYp. OTalbl pa3BUTHUS KIETOUYHOM HH)KeHepuu. lcropuueckue sTambl B
KyJIbTUBUPOBAHUU KJIETOK PACTEHUH U )KUBOTHBIX.

Tema 2. BBeneHue KJIeTOK B KYJIbTYPY, NHMTATeJbHbIe Cpedbl H YCJIOBHUA
KYJbTHBHPOBAHUS

[IpeumyiecTBa U HEJOCTATKU KJIETOYHOM M OpraHHOM KyubTyp. IlocTossHHAs KierouHas
KynbTypa. KpuBas pocra >KMUBOTHBIX KJIETOK B KyJibType. OCHOBHbBIE MUTATENIbHBIE CPEIbl AJIS
KYJbTUBUPOBAHMS JKUBOTHBIX KJIETOK. OCHOBHBIE NMUTATEIbHBIE CPEIbl U1l KyJIbTUBUPOBAHUSA
pacTUTENbHBIX KIETOK. CHCTEMBI KyJIbTUBUPOBAHUS KIETOK.

Tema 3. KyabTypbl Kj1eToK yesioBeKka. CTBOJIOBbIE KJIETKH

Tunel KIETOK, AOCTyNHBIE JUIs KyJbTHBUpPOBaHUsA B Hacrosiuiee Bpems. Kynbrypa
¢ubpobiacToB Kak OOBEKT HCcienoBaHMs. lMepapxusi CTBOJOBBIX KIETOK. XapaKTepUCTHKA
SMOpPUOHAIIBHBIX CTBOJIOBBIX KJIETOK, CBOMCTBO TOTHMIOTEHTHOCTH. llepcrekTuBbl u npoOiembl
WCIIOJIb30BAHMS CTBOJIOBBIX KIIETOK.

Tema 4. Ky1bTHBHpOBaHHE TKaHell OPraHoOB

OcoOeHHOCTH OpraHHOM KyJbTypbl in Vvitro. MeToasl KyJIbTUBUPOBAaHHS OPraHHBIX
KyJabTyp. MeToa 4acoBBIX CTEKOJI, pazpaboraHHbli Demiom u PobmHcoHoM. Meros Bucsuei
karum (MakcumoB) mo Xapau. OMOpPUOJIOTHYECKOE YacOBOE CTEKJIO C arapoBbIM CTYCTKOM.
MomudunupoBanusii Meton TpoyBena.

Tema 5. Mexanusm causinusi kjieTok. Ilosydyenne ruOpuaom. bBaHKH KJIeTOYHBIX
JIMHU U

CrtpoeHue u cBoiicTBa aHTUTENa. METO/Ibl MUMMYHU3ALIUU )KUBOTHBIX C LIEJIBIO MTOJIyYEHHUS
rubpuaoM. IloaroroBka KiIeToK K CIMSIHUIO, KOMIIOHEHTHI cpelibl. MeXaHu3M CIHUSHUS KIETOK.
Ot6op mnpoayHUpyOUMX CchHenupUYecKue aHTUTeNa KIOHOB. MeToabl KIOHUPOBAHUSA U




PEKIOHHMPOBaHMs. MeToabl CKPUHHMHIA JUIsl BBISABJICHUS AaHTUTEN. BbleneHue M O4YHCTKa
anTuten, appunHas xpomatorpadus. baHku naHHBIX IO THOpUAOMAM.

Tema 6. IIpakTH4yeckoe UCNOJb30BAHHE MOHOKJIOHAJIBHBIX AHTHTEJI

MeauuuHcKasi AMarHOCTUKA C KCIIOJIb30BAHMEM aHTUTEN, MUKPOYMIIBI U OHOCEHCOPBI.
TepaneBTuyeckoe UCONb30BAHNE AHTUTEN, JICUEHHE OHKOJIOTUI U MHPEKIIMOHHBIX 3a00JIeBaHUI.
OuncTKa JeKapCTBEHHBIX MTPENApaTOB.

Tema 7. Tpancninantauus saep. Ucropusa m Meroabl KJIOHMPOBAHHMS KUBOTHBIX.
Co3nanue xumep

IloaroToBka KJIETOK Ui KJIOHMpOBaHUSA. MeToapl TpaHcmiaHtauuu sanaep. Otdop
XKHU3HECIIOCOOHBIX KJIETOK. McTopust u meTronsl KIOHHpOBaHMS KMBOTHBIX. OmnbiTel CMuTa U
Yunmyra. Mctopus noirydeHus: 1 METOABI CO3LAHUS XUMED.

Tema 8. [IpyHIMIIBI MUKPOKJIOHAJBHOI0 PA3MHOKEHUSI PaCTeHUMH

MeTopl ¥ TEXHMKA MUKPOKJIOHAJILHOTO pa3MHOXEHUs. BBelneHue B KyJlbTypy, METOIbI
crepuiuzanun. [IpenmyiiectBa MUKpOKIOHAJIBHOTO pa3MHOXeHus. [lomyueHue Ge3BUPYCHOTO
IIOCaJOYHOT0 MaTepHana.

Tema 9. KanirycHble TKaHH

XapakTepucTUKa KTy CHBIX TKaHel pacTeHuid. CyOKyIbTUBUPOBAHNE KaJUTyCHOM TKaHH.
MeTto/1pl pereHepaluy KaJulyCHBIX TKaHEH.

Tema 10. CycnieH3MOHHbIE PACTUTEIbHbIE KYJIbTYPBbI

Mopdoiorudeckue XapakTEPUCTHKUA CYCIICH3MOHHOW KIETOYHOW KYyJbTYPhl. MeETOIbI
IIOJly4E€HUs] W KyJbTUBHPOBAHMS CYCIEH3MOHHBIX KyibTyp. Ilapamerpel onenku pocra
CYCIICH3UOHHOH KYJIbTYPBI.

Tema 11. UMMoOn/IM30BaHHbIE PACTUTEIbHbIE KJI€TOYHbIE KYJIbTYPbI

NmmoOunu3anus B nHEpTHOM cyOcTpare. AncopOIus KIETOK Ha MHEPTHOM cyOcTpare.
KoBanenTHOe CBsI3pIBaHME C HMHEPTHBIM HocutTedeM. [IpemmymiecTBa HMMMOOHIN30BAaHHBIX
pacTUTEIbHBIX KYJbTYD. l'opuzontanpHoe U BEPTUKAJIbHOE KyJIbTUBUPOBaHUE
UMMOOUIIM30BAHHBIX KYJIbTYD.

Tema 12. KyabTypa nporoniacros

Meron  nomydenuss  nporomtactoB.  depMeHThl  auA BbIACNEHUA.  MeTonbl
KyJIbTUBUPOBAHUS NPOTOIIACTOB. CIMsAHME IPOTOILIACTOB, METOABI pereHepannu. Hanpasienus
HCII0JIb30BAHUS ITPOTOIIIACTOB.

Tema 13. MeToabl reHeTH4eckoii TpaHncGopManuM KJIETOK

OcobenHocTr TpaHchopMaIuy dYKapUOTHIECKUX KIIETOK. BEKTOpHI 1t TpaHChopMaIiu.
Tpancdexuus. ArpoOakTepuaibHas TpaHchopMarus pacTeHui, O6ro0aInCTrKA,
3JIEKTPOIOpaLHs.

Tema 14. buo3TNKa ¥ NePCHeKTUBbI PAa3BUTHS KJIE€TOYHOI HHIKEHEPUU

OcHOBHBIE TpOOIEMBbl OMOITHKM KJIeTOYHOM wumxkeHepun. DKO, cypporatnHoe
MaTEpUHCTBO, TEPAIIEBTUYECKOE M PENPOAYKTUBHOE KJIOHHUPOBAHME, CTBOJIOBBIE KIETKH U
TpaHCIIaHTanorus. I'eneTnuecku MoAU(pUIIMPOBAaHHBIE U PEAAKUPOBAHHBIE PACTEHUSI.

3.4. TemaTuKa CEMHHAPCKHX/NIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHI
3.4.1. CeMuHapckue/mpakTHYECKUe 3aHATHS
CemuHapcKue/IPaKTHYECKHE 3aHATUS y4EOHBIM IUIAHOM HE TIPETyCMOTPEHBL.

3.4.2. JJabopaTopHbI€ 3aHATUS

Tema 2. BBenieHue KJIETOK B KYJIbTYPY, IUTATEIIbHBIE CPEJIbI U YCIOBUS
KyJIbTHBUPOBAHUS

Tema 3. KyabTypsl KJIETOK YeoBeka: u3ydeHue Mopdosoruu GudpooIacToB.

Tema 6. CTBOJIOBBIE KJIETKHU: U3ydyeHHE MOP(HOIIOTUH ME3UHXUMAIbHBIX CTBOJIOBBIX
KJIETOK.



Tema 8. [IpuHIMIIBI MUKPOKJIOHAJIBHOTO Pa3MHOXKEHUA pacTeHuil. [lomyuenne kamtycos
U3 HKCIUIAHTOB PA3IMYHBIX PACTCHUI.

Tema 9. KanmycHble TKaHH: KyJIbTHBUPOBAHUE B TETEPOTPODHBIX ycnoBusaX. HUIMAIMS
¢ hepeHIUPOBKU KalIyCOB.

Tema 10. CycnieH3MOHHBIC PACTHTENbHBIE KYyIbTYPhI: TIOJYYCHHE U KYJIbTUBUPOBAHHE:

Tema 12. KynbTypa npoTOIIIaCTOB: MEXaHUYECKHE U YH3UMATUYECKUE METObI
MOJTy4€HUs MTPOTOIJIACTOB.

Tema 13. MeToibl reHeTHYeCKON TpaHC(HOPMAIIMH KJIETOK C HCTIOIb30BaHUEM TLTa3MU/T
arpo0axkTepHii.

4. YuyeOHO-MeTOaAMYECKOEe U MH(POPMALIMOHHOE O0ecredyeHue

4.1. OcHoBHas JUTEpPATYypAa

1. @pemnn P. 5. KynbpTypa )KMBOTHBIX KJIETOK: MpaKTUYEeCKoe pykoBoicTBo / P. S1.
®pemnu; niep. S-ro anria. M3a.- M.: BUHOM. Jlaboparopus 3nanuii, 2010.- 691 c: un., [24] c. uB.
BKJI

2. bexkep M. E., Jlmenuwsm I'. K., Painymuc E. II. buorexnosorus. M.:
Arponpomusaar, 1990. 334 c.

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

4. Bbyrenko P.I'. u np. Knerounas unxenepust. - M.: Boicias mxona, 1987.

5. Banuxanosa I'.)K., Paxum6aes 1.P. KynbTypa K1eTok 1 OMOTEXHOIOTUS paCTEHUH.
VuebHoe mocobue. Anma-Ara: uza. KasI'Vy, 1989. 80 c.

6. Kaknakos B.T. KynsTuBrupOoBaH#e KJIETOK U TKaHEH OeCIIO3BOHOYHBIX. // MeTO b
KynbTHUBUpOBaHus kieTok. JI.: Hayka, 1988. C. 241 - 250.

7. Mertoapl KJIeTouHON OnoTexHosoruu pacrennii. Kues, 1987. 53 c.

8. Cenbckoxo3siicTBeHHass OuotexHoiorus: Yue6. / B. C. Illesemyxa, E. A.

Kanamnukosa, C. B. Hertsapes u np.: [lox pen. B. C. lllesenyxu. M.: Boicur. mkona, 1998. 416
c.

9. Cruep P.E., Anmamc I'.Jl., I'puddurc Ix.b. u np. buorexHomoruss kierox
XKUBOTHBIX. M.: Arporipomusaar, 1989. T. 1, 2.

10. O®pemnu P. KynbTypa )kuBOTHBIX KieToK. Metoasl. M.: Mup, 1989. 318 c.

4.2. JlomoJiHUTeJIbHAS JIUTEpPaTypa

1. Anbeprc b., bpeii /1., JIstouc [x. u ap. MonekynspHas 6uonorus kietku. T. 1. M.
: Mup, 1994.

2. AtanacoB A. buortexnomorus B pacrenueBojactse. HoBocubupck: UL u I' CO
PAH, 1993. 241 c.

3. Byrenko P. I'. M3onupoBaHHblEe IPOTOIIACTBI PaCTEHUM - OOBEKT U MOJENb JUIS
(dbusmonornueckux uccinenopanuii. // Kynprypa kinerok pacrennii. M.: Hayka, 1981. C. 69 - 84.

4. Bbyrenko P. I'. Knerounble TEXHOIOTMM 7S MOJIyYE€HUsI SKOHOMHYECKH Ba)KHBIX

BEIIECTB PACTUTEIHHOTO MPOUCXOKACHNUs. // KynbTypa KIeToK pacTeHui u OnoTexHomorus. M.:
Hayxa, 1986. C. 3 - 20.

5. Beiconkuit B. A. KnonansHoe MukpopasmMHoXxeHue pactenuil. // Kyiaprypa kinerok
pactenuii u 6bmorexnonorus. M.: Hayka, 1986. C. 91 - 102.

6. I'ne6a 10. FO. 'ubpuansanus coMaTH4eckux KiieTok pacteHui. // KynpTypa kieTok
pactrenuii. M.: Hayxka, 1981. C. 85 - 91.

7. I'me6a 0. 1O., 3yoko M.K. Teopernueckne U MPUKIATHBIC ACTIEKTHI KJICTOYHOM
WHxeHepuu pacteHuit / buorexnonorus. Utorn Hayku u texuuku BUHUTU AH CCCP. M.,
1988. T.9.C. 3 -72.



8. Hmutpuea H. H. IlpoGnema perymsuum Mopdorenesa u muddepeHunanvv B
KyJIbType KIETOK U TKaHell pactenuil. // KynbTypa kinerok pacrenuil. M.: Hayxka, 1981. C.113-
123.

9. Kamunun @. JI., Capnaukas B. B., Iloaumyk B. E. MeToas!l KyabTyphl TKaHU B
¢dbusmonornn u onoxumuu pacrennii. Kues: HaykoBamymka, 1980. 488 c.

10.  KaraeBa H. B., ABerucos B. A. KiionanbsHOe pa3MHOKEHUE B KyJIbType TKaHU. //
Kynstypa kierox pacrenuii. M.: Hayka, 1981. C.137-149.

11. Kyuko A. A. I'uGpuan3anus cOMaTHYECKUX KJIETOK PACTEHUH METOJIOM CIUSHUS
M30JIMPOBAaHHBIX TpoTomiacToB. // KynbTypa kietok pacteHuil u 6uortexHosnorus. M.: Hayka,
1986. C. 144 - 159.

12.  Meroapl MOJEKYISIpPHOW OHOJIOTHH, OMOXMMUU M OUOTEXHOJOTHH PACTCHHIA.
Anma-Ara: Hayka, 1988. 168 c.

13. Hogak ®. 1. UHayKius ranionos B Ky/IbType TKaHEi U NX 3HAYCHHE B CEICKIIUH
pactenuii. // KynapTypa kieTtok pacteHuit u omorexnosorus. M.: Hayka, 1986. C. 171 - 195.

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

15. Cwmonenckas M. H., HocoB A.B. Mertonpl mnoiydyeHHs] W KYyJIbTUBUPOBAHUS
pOTOIUIAcTOB. // MeToas! KynbTHUBHpoBaHus kieTok.JI.: Hayka, 1988. C. 164 - 175.

16. VYpmannesa B. B. KynpTuBHpoBaHHE KaUTyCHBIX TKaHEW Ha TBEpIBIX cpemax. //

Mertonb! KyapTUBUpOBaHus KieTok. JI.: Hayka, 1988. C. 232 - 241.

17.  TI'punbepr K. H., Kyxapenko B. 1., JIsmko B. H., Tepexos C. M., [Tnuyruna E. M.,
Opeitnun M. U., Yepukos B.I'. KynstuBupoBanue ¢pudpoO1acToB denoBeka Ui TUarHOCTUKU
HacJeACTBEHHBIX O0se3He. // MeTobl KynpTuBUpoBanus kiieTok. JI.: Hayka, 1988. C. 251 - 260.

18.  KakmnakoB B. T. KynapTuBUpOBaHuE KIETOK U TKaHEH O0€CIO3BOHOYHBIX. // MeTobl
KynbTUBUpOBaHus kietok. JI.: Hayka, 1988. C. 241 - 250.

19. Kperxanos M. A., 3anecckux A. @., Tpourkas M. B., ConosseB B. B., Tuxomupor
A. U. KynbruBupoBanue kieroyHoi jauHuu HEp-2 Ha MUKPOHOCHUTENSIX C LIEJbIO MOTYyYECHUS
BUpYca nosmomuenura. / buorexnonorus u reseruka. H.Hosropox, 1991. C. 87 —92.

20.  IIpymosckumii U. A., Cyxapes C.1. 'uOpuau3anus KJIETOK KXHUBOTHBIX. // MeTo b
KyJbTUBHpOoBaHusA kietok. JI.: Hayka, 1988. C. 176 — 193

21.  Punreptu H., CoaBumx P. ['uGpunnsie kietku. M.: Mup, 1979. 412 c.

22.  TaprakoBckuii A. JI. IlutatenbHble cpenpl UIsl KyJIbTHUBUPOBAaHUS KJIETOK
MIeKonuTaromux. // Metonsl KynpTuBUpoBaHus kietok. JI.: Hayka, 1988. C. 44 - 63.
23. Opupnanckas WM. WM. IlodydyeHne MOHOKIOHAJIBHBIX aHTHUTEN (THOpUIOMHAS

TexHoJoTus). // MeToasl KynbTuBHpoBaHus KieTok. JI.: Hayka, 1988. C. 194 - 205.
24. HyuaeBa A. A., Ilerpenko T.®. KpuokoHcepBanus KyJIbTHBUPYEMBIX KIETOK
XKHUBOTHBIX. // MeToipl KynbTHUBUpOBaHUs KieTok. JI.: Hayka, 1988. C. 63 - 69.

4.3. JluneH3MOHHOE M CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoOe obecredeHue
1. IIporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemenHble mnpodeccMoHaIbHbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

1. www.elibrary.ru — Hay4yHas seKTpoHHast OMOIoTeKa

2. http://www.fips.ru/wps/wem/connect/content_ru/ru - POCITATEHT

3. http://patft.uspto.gov/ - United States Patent and Trademark Office becruiatnas
naTeHTHas 6aza.

4. www.molbiol.ru - YueOHuku, HaydHble MOHOTpaduu, 0030pHI, Ta0OpPaTOPHBIC
NPaKTUKyMbI B CBOOOIHOM JIOCTYIIE HA CAlTe MPAKTUIECKON MOJICKYIJISIPHON OMOJIOTHH.



5. www.scopus.com (Scopus) — enuHas pedepaTUBHAI U HayKOMeTpUYecKas Oaza
JTaHHBIX (MHICKC IUTUPOBaHU) (HocTyn B 6ubmuoreke MAMMN)

6. www.scincedirect.com/ (ApXUBHBIE KOJUJIEKINH KypHaJIOB u3aarenbcTBa Elsevier)
— apXMBHbIE KOJUIEKIIMH PA3JINYHBIX TEMATHK, B TOM uncie Biochemistry, Engineering and
Technology.

7. http://www.springerprotocols.com/ - moctyn k 6a3e nanubix SpringerLink

8. http://login.webotknowledge.com/ - pecypchr Ha miiarpopme Web of Knowledge

5. MartepuajibHO-TeXHHYECKOe o0ecredyeHue

JlexunonHast ayautopusi kagenpsl «Xumbuorex» AB5504. (115280, r. Mocksa, yi.
ABTo3aBozckas, A. 16 ctp. 1 (kopmyc 5)), oGopyaoBaHHas: CTOJIBI y4eOHBIE CO CKaMbsIMU,
ayJIUTOpHas J0CKa, MYJbTUMEIUMHBIMN KOMIUIEKC (IEpEeHOCHOM MpOEKTOp, HOYTOYK). Pabouee
MECTO MPENoAaBaTeNs: CTOM, CTYI.

AymuTtopust [UIS CEMHHApPCKHX M TIPAKTHYECKUX 3aHATHH Kadenpsl «Xumbuorex»
AB5404a (115280, r. Mockaa, yi. ABTo3aBojckasi, A. 16 ctp. 1), 000pynoBaHHAs: CTOJIBI y4eOHbBIS
CO CKaMbsIMH, ayJUTOpHAas JO0CKa, MYJIbTHUMEAMMHBIM KOMIUIEKC (IIEPEHOCHOH IPOEKTOp,
HOYTOYK). PabGouee MecTo npenoaBatesis: CTo, CTyJI.

Peann3anus o6pa3oBarenbHOM IporpaMMbl 00eCIeYUBAETCS JOCTYIIOM KaKIO0I0 CTYIeHTa
K HH(OPMALIMOHHBIM pecypcam — 6ubimoredHoMy (OHJy U ceTeBbIM pecypcam VHTepHeT.

6. MeToau4yeckne peKOMeHIAUH

6.1. Meroanueckue peKOMeHIAUMH /JIif MpenoaaBaTessi M0 OPraHU3ANHUU
00y4eHuUs

Meroauka mpenoaaBaHus IUCHUIUIMHBL «KierouHas WH)XeHepus» M peanu3anus
KOMIIETEHTHOCTHOTO TII0/IXOJ]a B M3JIOXKEHWHM M BOCIPHUIATHM MaTepuana MpeaycMaTpuBaeT
WCIOJIb30BAHNE CIICAYIOMIMX AaKTHBHBIX W WHTEPAKTHBHBIX (OPM MPOBEICHUS TPYIMIOBBIX,
WHAWBUyalbHbIX, AyJAUTOPHBIX 3aHATHI B COYETAaHMM C BHEAyIUTOPHOM pabOTOH € IENbI0
(bopMHpOBaHUA U Pa3BUTHUS NPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIINUXCS:

— MOATOTOBKA, MPEJICTaBICHUE U 00CYKICHUE TIPE3CHTAINI Ha CEMUHAPCKUX 3aHATHIX;

— OpraHu3alys U NpoBeICHUE TEKYIIEro KOHTPOJIS 3HAHUH CTYAAEHTOB B (hopMe 01poca;

— HUCIOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYLIEro KOHTPOJ B (OpME ayAUTOPHOIO U
BHEAYJJUTOPHOTO UHTEPHET-TECTUPOBAHUS;

Meroauka mpenojaBaHusl AMCLUUIUIMHBL [PEIyCMaTPUBACT IPOBEJICHHE T'PYIIOBBIX
ayJMTOPHBIX U MPAKTUYECKUX 3aHATUH.

Texkymuii KOHTpOJIb YCIIEBAEMOCTHM U IIPOMEKYTOUYHOM AaTTeCTallUM IIPOBOIATCSA
CIIETYIOLIMMH CPEJICTBAMHU:

- IOKJIa ¥ 00CY>KICHHE Ha MPAKTUYECKUX 3aHATHSIX, IPOBOJUMBIX B (pOpME KOJIIOKBUYMA;

- CAMOKOHTPOJIb;

- TECTHPOBAHUE.

dopma UTOrOBOM aTTECTAllUU — 3a4eT.

CamocrosTenpHas paboTa CTyJIeHTa MpearnoiaraeT npopadoTKy M yriayOjieHHe 3HaHUM
OCHOBHBIX DPa3JIEIOB TEOPHH W TPAKTUKU C MCIIOJB30BAHHEM JIOTIOJHUTEIBHON JIMTEPaTyphl U
Wntepner-pecypcos. Ilpu caMocTosTETIbHOM BBIIOJHEHUM PA3JIMYHBIX BUIOB 3alaHUM CTYIECHT
YUUTCS IPUHUMATh PELIeHUs, pa3dupaTh U U3y4aTh HOBBII MaTepuai, paboTaTh ¢ HCTOYHUKAMU
Hay4YHOU HH(DOpPMAITIH.

B xone nexuuii npenojaBarenb U3araeT U pa3bACHSAET OCHOBHBIE, HauOoOJee CIOXKHBIE
MOHATHUS TEMbI, a TaK)XXe CBSA3aHHBIE C HEM TEOpPETUYECKHE U MPAKTHYECKue MpoOIEeMBbl, aeT



PEKOMEH/Iallii Ha MPAaKTHYeCKOe WK Jab0opaTOpHOE 3aHATUE U YKa3aHHUS HAa CaMOCTOSITEIIbHYIO
paboTy.

CryneHTtam, NpOINYCTUBIIMM 3aHATHA (HE3aBUCUMO OT MPUYUH), HE HMEIOIINM
MUCHbMEHHOTO PENICHUs 3a7a4 WM HE MOATOTOBUBIIUMCS K JAaHHOMY IPAKTUYECKOMY 3aHSITHIO,
PEKOMEHIyeTCsl HE II03)Ke, YeM B 2-HENEeNbHBI CpPOK SBHUTHCS Ha KOHCYJIbTAlMIO K
MPEnoAaBaTel0 U OTYUTATHCS 110 TEME, U3ydaeMoil Ha 3aHATUU. CTyJeHTBI, HE OTYUTABIINECS 110
KKJI0M HE MpopabOTaHHOW MMM Ha 3aHATHUSAX TEME K Hadaly 3a4€THOW CECCHH, YITyCKaloT
BO3MO>KHOCTb MOJTYYHUTh MMOJ0XKEHHBIE Oaibl 32 paboTy B COOTBETCTBYIOILIEM CEMECTPE.

6.1. MeToanuyeckne YKa3aHus JJisl 00yYAOIIUXCS 110 OCBOCHUIO U CIUILINHBI

Jucuumimza «Knerounas UHXEHEPUS» IpelyCMaTPUBAET JEKIUU u
[IPAKTUYECKHE/Ta00paTOPHbIE 3aHIATUS KaXAyr0 Henento. M3ydeHne AUCHUINIMHBI 3aBepIlaeTcs
3a4eTOM. Y CHEIIHOE N3y4YEeHUE AUCIUILUIMHBI TpeOyeT MOCEeIIeHuUs JIeKIUH, aKTUBHON paboThl Ha
MPAKTUYECKUX M JTAOOPAaTOPHBIX 3aHATHUAX, BBIMOJIHEHUS y4eOHBIX 3a/JaHUM TpenojaBaTels,
O3HAaKOMJICHUS C OCHOBHOW M JIOIIOJIHUTEIILHOM JINTEPATypOil.

IIpy NOATOTOBKE K JIEKLIMOHHBIM 3aHATHUSAM CTYyI€HTaM HE00XO0IUMO:

nepes O4epenHOW JIeKIHed HeoOXOAWMO TMPOCMOTPETh MO KOHCHEKTY MaTepHai
npenpinymen ysekuuu. llpyu 3aTpyAHEeHHsIX B BOCHPHUITHM MaTepuana CleqyeT oOpaTUThes K
OCHOBHBIM JIUTEpPAaTypHBbIM McTOUHUKaM. Ecin pazoOparbcsi B MaTepuaie OIsTh HE YJaloch, TO
o0paTUTeCh K JEKTOPY (110 rpaduKy €ro KOHCYJIbTALUN) UIIH K IPENoJaBaTeiio Ha MPaKTHYECKUX
3aHSTHSIX.

[IpakTrueckue/mabopaTopHbIe 3aHATHS 3aBEpPIIAIOT M3Y4YCHHE HanOoJiee BaKHBIX TEM
yueOHOM auciumInHbl. OHU CITy’KaT AJIS 3aKpEIUICHUs H3Yy4eHHOT0 MaTepuaa, pa3BUTH YMEHHH
1 HaBBIKOB NOJIOTOBKM JIOKJIAJIOB, COOOILIEHUIH, MPUOOPETEHMs OIbITa YCTHBIX IyOIMUYHBIX
BBICTYIUICHUM, BENEHUSA IUCKYCCHM, apTyMEHTAllMM M 3alUThl BBIABUTAEMBIX IOJIOKCHUM,
HaBBIKOB MPAKTUYECKOH paboThl B JabopaTopu OMOTEXHOJOTHH, a TaKXkKe I KOHTPOJIS
IpenojaBaTeseM CTENEHN OATOTOBIEHHOCTH CTYA€HTOB 110 N3Y4aeMOM TUCIUIUIMHE.

[Ipy mnoaroroBke K MNpPaKTUYECKOMY/TaOOpAaTOPHOMY 3aHSATHIO CTYJEHTHl HMEIOT
BO3MOXXHOCTb BOCIIOJIb30BaThCSl KOHCYJIbTALUMU IIPENIOAABATES.

[Ipu mOArOTOBKE K NPAKTUYECKUM 3aHATHIM CTYJICHTaM HEOOXOJMMO:

MIPUHOCUTH € cO000I pEeKOMEHJO0BaHHYIO MMpernojaBaTeieM JINTEPaTypy K KOHKPETHOMY
3aHATHIO;

JI0 OYEPETHOTO0 MPAKTHYECKOIO 3aHATHS 110 PEKOMEHJOBAaHHBIM JINTEPATyPHBIM
HCTOYHUKAM IMpopaboTaTb TEOPETUUYECKUH MaTepuall, COOTBETCTBYIOLIEH TEMBbl 3aHATHS;
MOBTOPUTH MPOBEICHHbBIE HHCTPYKTAXH 110 TEXHUKE O€30I1aCHOCTH;

B Hayaje 3aHATHM 3aJaTh NPENOAABATENI0 BOIPOCH MO MaTepuaily, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHWM M OCBOGHUM TIpU pEIIeHWU 3aj4ad, 3aJaHHbIX s
CaMOCTOATEIILHOT'O PELICHHUS;

B XOJIE CEMHHapa J1aBaTh KOHKPETHBIE, YUETKNUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUU JIOBOJUTH KaXyI0 33/Ja4y J0 OKOHYATEJIbHOTO PELIeHMs], AEMOHCTPUPOBATH
MIOHMMAaHHE MPOBEJICHHBIX PacyeToOB (aHAJIM30B, CUTYalUil), B Clly4yae 3aTpyJHEHUN oOpaarbes
K [IPENoJaBaTellto.

MeTtoauyeckue peKOMEHIAMY 110 HAUCAHUIO, TPeOOBAHNS K 0()OPMIICHHIO 0TYETOB
10 J1Ia00paToOpHBIM padoTam

JlaGoparopHast paboTa NOJpPa3yMEBaeT CaMOCTOSTEIbHOE BBIOJHEHHE CTYJICHTOM
(Tpynmoy cTy/lEeHTOB) MPaKTUYECKUX JEHCTBUM MO ompenenéHHON TeMe. Llenb BBIMOMHEHUs U
HaIKCaHUs OTYETa I10 JIabOPaTOpHO paboTe — NPUBUTUE CTYACHTY HABBIKOB JIOKYMEHTHPOBAHUS
NeWCTBUH U MPEACTaBICHUS COOPaHHBIX MaTEepPUaIoB U (PaKTOB B COOTBETCTBUU C TPEOOBAHUSIMH,
MPEIbABISEMBIMU K OTUETAM.

B oTuere n0KHBI OBITH MTPEICTABICHBIL:

- Ha3BaHUe U HOMep JabopaTopHOl padoThI;



- TeMa M aKTyaJbHOCTH (/17151 4ero Hy>KeH JAaHHBII METON);

- BBeZIeHUE (0OBSACHSIOTCS IPUHIIMIIBI METOJIOB; YKa3bIBAIOTCS 1I€ITb U 33/1a4H; MOTYT OBITh
MePEeYHCICHbI HEKOTOPbIE UCTOYHUKH WH(OpPMAIINN);

- OCHOBHAs 4YacTh: OTPAXEHbI JIEHCTBUS IO JOCTUKEHHMIO IIOCTaBJICHHBIX 3ajad,
3aUKCUPOBAHBI PE3YNIbTATHI, BBIMOIHEHBI HEOOXOANMBIE PACUEThI;

- 3aKJI0UeHUE (KpaTKHUe BBIBOJIbI);

- CIIMCOK MCIOJb3yeMOM JIUTEpaTypbl (CHUCOK OGOpMIISIETCS CIEIyIIMM 00pa3oMm:
@.1.0. aBTOpa; Ha3BaHUE PabOThI; MECTO U T'OJl U3JIAHUA).

Hlpudpt: Time, 14 nr. Mexctpounslid uHTepBam: 1,5. A6zam: 1.25 (wm 1,27).
BripaBHMBaHuMe TekcTa: 1o mupuHe. [lepeHoc: aBTOMaTHYeCKHil.

Kputepuu oneHku:

1) OueHkOW «OTJIIMYHO» OILIEHHWBAeTCS paboTa, B KOTOPOW COOMIOJCHBI CIEIYIOIINE
TpeOOBaHUS: OOOCHOBAaHA aKTyaJbHOCTh H30pAaHHOW TEMBI; CaMOCTOSITEIIFHO BBIIIOJHEHA
MpaKTH4ecKas 4acTh, aKKypaTHO 3a()MKCUPOBAHBI Pe3yJIbTaThl, IPOBEIECHBI PACUEThl U CIIEIaHbI
BBIBOJbI, COOJIOZEHA JIOTHYECKas CTPOWHOCTb pPabOThI; COOMIONEHBI BCe TpeOOBaHUSA K
o(opMIIeHHIO U CPOKAM CIa4H OTYETA.

2) OLEHKOW «XOpOoIlo» OILIEHWBAETCS JlabopaTopHas padoTa, B KOTOPOH: B OCHOBHOM
CaMOCTOSITENILHO BBIMOJIHEHA MPAKTUUECKasi 4YacTh; €CTh HEJOCTAaTKH B O(DOPMIIEHUH M pacueTax,
BBIBOZIBI  CPOPMYJIMPOBAHBl HENOCTATOYHO TIOJHO; HEAOCTATOYHO HCIOJB3YeTCsl HaydHas
TEPMUHOJIOTHS; OTYET CAaH HE BOBPEMSI.

3) OueHka «yAOBIETBOPUTEIBHOY» BBICTABISETCS MPU YCIOBUU: MUHUMAIBHOE YYaCTUE B
MPAKTUYECKOM YacTW; pe3ysibTaThl He 3a(UKCHPOBaHBI, OMIMOKM B pacueTax; HMEITCS
CYILECTBEHHbIE HEIOCTATKH B O()OPMIICHUH, OTUET CAaH HE BOBPEMSI.

4) OueHKa «HEYIOBIETBOPUTEIbHO» BBICTABISETCS TOrna, Korjga: a) paboTa He
BBITIOJTHEHA; 0) OTUET HE C/IaH WJIM COCTaBJICH HE CAMOCTOSATEILHO (CITHCaH).

7. ®OHI OLIEHOYHBIX CPEJCTB

7.1. MeToabl KOHTPOJISI M OLICHMBAHMS Pe3yIbTATOB 00yYeHUsA

CdhopMHpPOBAaHHOCTh KOMIETCHIMH TPU HM3Y4YEHHH JUCLMIUIMHBI  OHpENeIseTCs
MOCPEJICTBOM OIIEHKH COOTBETCTBUSI OTBETOB W/WMJIM BBIMOJHEHHUS 3aJaHUN 3asBICHHBIM
WHJUKATOpaM B paMKaxX MEPONPHUATUN TEKYILIEro KOHTPOJS M INPOMEXKYTOYHOW aTrTecTaluu
(3auera).

7.2. llkana u KpUTEepUHU OLEHUBAHUS PE3yJIbTATOB 00y4eHUSA

®opmMa MPOMEKYTOUHON aTTECTALNN: 3a4ET.

IIpomesxyTouHas aTTecranus odydaromuxcs B popme 3a4eTa MpoBOAUTCS MO pe3yIbTaTaM
BBIIOJIHEHUSI BCEX BHJIOB Y4e€OHOH paboThl, MPEeIyCMOTPEHHBIX YY€OHBIM IUIAHOM IO JaHHOM
AUCHUIIIIMHE, TP 3TOM YUYHUTBIBAIOTCA PE3YJILTATHI TCKYIIECTO KOHTPOJIA YCIICBACMOCTH B TCUHCHUC
cemecTpa. OLleHKa CTENEeHU JOCTUXEHNS 00yUaroIUMUCS IUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs
0o OUCHMIITIMHE TIPOBOAUTCA IIPCIIOAAaBATCIICM, BCAYIIUMM 3aHATHA MO AUCHUILIMHEC MCTOAOM
3KCH€pTHOI>'I OILICHKU. ITo mroram HpOMC)KYTO‘{HOﬁ aTrTeCTalluu I10 AUCHUIIIIMHE BBICTABIISICTCA
OLICHKA «3a4TEHO», «HE 3a4TCHO».

Hlkana oyenuganusn Onucanue




3aumeno

BrimonHeHs! Bce BHABI y4eOHON pabOTHI, TPEAYCMOTPEHHBIC YUCOHBIM
mwiaHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHUH,
HAaBBIKOB TPUBEJACHHBIM B Ta0NHMIaX I[OKa3zaTeJei, OIepupyer
HpI/IO6peTeHHI)IMI/I 3HaHUAMHU, YMCHHAMH, HABbIKaMH, IIPUMCHACT UX B
CUTYAIIUSX MOBBIICHHOM CIIOKHOCTH. [Ipr 3TOM MOTYT OBITH AOMYIIICHBI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH, 3aTPYyAHCHUSA npu
AHAIIMTUYCCKUX OICpaluiax, IECPEHOCC 3HaHUU " YMCHI/Iﬁ Ha HOBBIC,
HECTaHIapPTHBIC CUTYAITHH.

He 3aumeno

He BbimmonHen oxuH wim  Oonee BHUIOB  y4eOHOH  paboTHI,
MPEIyCMOTPEHHBIX  y4eOHbIM IUiaHOM. CTYICHT JEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB INPHUBEIACHHBIM B
TadmuIax TMoKa3aTeliel, JIOMYCKalOTCsl 3HAYUTENbHBIE  OIIUOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAaHWH, YMEHWH, HAaBBIKOB II0 PSIy
MoKa3aTeliel, CTYJCHT HCIBITHIBACT 3HAYMTEIbHBIC 3aTPYIHCHHS IPH
ONepuposaHuu 3HAHUAMU U VYMEHUIMU HNpU UX NepeHOoce HA HOBble
cumyayuu.

7.3. OueHo4YHBbIE CpeACTBA

Bomnpocekl B oTkpbITOI hopme

= 0 0 NN kW=

11.
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17.

18.

Oco0eHHOCTH KYJIbTYPHI JKUBOTHBIX KJIETOK. | €TepOreHHOCTh KJIETOYHON MOMYJISIIH.
XapakTepucTUKA MEPBUYHBIX KYJIbTYp )KUBOTHBIX KJIETOK.

[IpenmyniecTBa 1 HEIOCTATKA MOHOCIOMHBIX KYJIBTYP.

Mertobl Co30aHUs XUMED.

Cdepsl mpuMeHEHUs KYJIbTYpP PACTUTEIBHBIX KIETOK.

TpeboBaHUs PaCTUTEIBHBIX KJIETOK K YCIOBUSAM KyJIHTHBHPOBAHUSI.

CycrieH3uoHHas KyJlbTypa KJIETOK PACTEHUI KaK MOJIeIbHask CUCTEMA.

KynbTypsl ramiougasix kinetok. CrocoObl MoayyeHusl.

[IpryrHBI KOHTAKTHOTO TOPMOKEHUS POCTA KJIETOK B KIIETOYHOM KYJIbTYpe

. MI/IKpOKJ'IOHaJ'IBHOe Pa3MHOKCHHUEC paCTCHHﬁI npenumMmynieCTea KJIOHAJIBbHOI'O

MHKPOPa3MHOKEHUS.

Ilenn wucnosnb30BaHUS METOJOB TEPMOTEpAllMM U XEMOTEpaluud B arpOHOMHYECKOU
IIPaKTHUKE.

SIBNeHHE TOTUIIOTEHTHOCTH pPACTUTEIBbHBIX KJICTOK KAaK OCHOBAa pPa3BUTHA TEOPUHU
KyJIbTUBUPOBAHHUS U30JMPOBAHHBIX KIIETOK, TKAHEH U OPTaHOB.

I'mGpuau3anys NOPOTOIUIACTOB: YCIOBUS IPOBEICHUS THOPUAM3ALUU TPOTOIIACTOB
KJIETOK pacTEHHUI.

VKaxuTe NpEeruMyLIECTBO UCIIOIb30BAaHUS KYJIBTYPbI KIIETOK )KUBOTHBIX I10 CPAaBHEHHUIO C
OakTepHUaTbHBIMU KJIETKaMH JUIs IOJTYYEeHUsI PEKOMOMHAHTHBIX OEIIKOB.

JaiiTe xapakTepuCTUKy THOPUIOMHON TEXHOJIOTHH.

Oxapakrepu3yiTe METO]I CTEpPUIIM3ALMH 3KCILUIAHTOB PACTEHUN NKUBOTHBIX.
Ilepeuncinre nmpeuMyliecTBa pacTUTENBHOTO CBHIPBS, II0JIy4aeMOro IIPU BbIPAIMBAHUU
KYJBbTYp KJIETOK IEepell ChIPhEM, MOJYy4YaeMbIM M3 IUIAHTALMOHHBIX WJIH AUKOPACTYIINX
pacTeHui.

OcoOeHHOCTH COCTaBa MUTATENbHBIX CpeA Ui KyJbTUBUPOBAHUS U CTEPHIIM3ALUU
KOMITOHEHTOB JUIsl KyJIbTUBUPOBAHUS KyJIbTYp KIETOK PACTEHHM.




19. OcobeHHOCTH COCTaBa NUTATENbHBIX CpeA Ul KyJbTUBUPOBAHUS U CTEPHIIM3ALUU
KOMIIOHEHTOB JIJIs1 KyJIbTUBUPOBAHUS KYJIbTYp KIETOK )KMBOTHBIX.

20. JlaiiTe XapakTEpUCTUKY MOHOCIOMHOM KYJIbTYPbl KIIETOK KUBOTHBIX.

21. OxapakrepusyiiTe crioco0bl IPOTOYHOTO KYJIbTUBUPOBAHUS KYJIbTYP KIETOK KHUBOTHBIX.

22. Ykaxure 0COOEHHOCTH KYJIbTYphl TKaHEH PacTeHUH, BBIPAIIMBAEMBIX B T€TEPOTPO(PHBIX
YCIIOBUSIX.

23. Hazosure craauu quddepeHnnanny KauTyCHbIX TKaHEeH.

24. IlpotomnacTbl Kak MOJIENb JUIsl U3yUYEHUs] PACTEHUH.

25. CriocoObl 1otyueHust ¥ KyJIbTUBUPOBAHMS IPOTOILIACTOB.

26. 3akppIToe rTyOMHHOE KyJIbTUBHPOBAHUE.

27. OcoOEeHHOCTH POCTa CYCIEH3UOHHBIX KYJbTYp. Ilepuoandeckoe Ky IbTHBUPOBAHHE.

28. IuddepeHurpoBKa KIETOK U pernpeccusi TeHOMa.

29. 3aKOHOMEPHOCTH CBSI3H CHCITHATH3AINN KICTKH U €€ TOTUITOTEHTHOCTH.

30. Meroabl TpaHCILIAHTALMU SIIEP MIEKOMUTAOIMIKX. [{UTOMIIacThI M KapHOILIACTHI.

TecToBble 3aJaHUA K JUCHUILJINHE

Bonpoc 1. Kakue BemecTBa BXOIAT B COCTaB IUTATENbHBIX CPEN B KYJbTYpE KIETOK M TKaHEH
pacTeHutit in vitro?

a) MaKpOdJIEMEHTbI U MUKPO3JIEMEHTHI

0) caxapa

B) GUTOTOPMOHBI

I') POKKEBOM IKCTPAKT

Bonpoc 2: HazoBute nmpenmyIiecTBa KIOHAIFHOTO MUKPOPa3MHOKECHHUSI.
a) 0OCBOOOXKICHUE PaCTeHUH OT OaKTepruaaIbHON MHOEKITNN
6) ocBOOOKIEHNE PACTCHUI OT BUPYCHOI MH(peKInu
B) COKpaIICHNE CEJICKIIMOHHOTO IpoIiecca
T') BBICOKHI KO3(PGUIMEHT pa3MHOKEHUS

Bonpoc 3. HazoBuTte dakTopsl, Biusomue Ha 3 HEKTHBHOCTh KIIOHATLHOTO MUKPOPa3MHOKEHUS
a) huznyecKrue napameTpsl KyJIbTHBHPOBAHHS.
0) XMMHYECKUE TTapaMeTpPhl KyJIbTUBUPOBAHHUSI.
B) (u3HOIOTNYECKre OCOOEHHOCTH PACTEHHS.
I') BCE BBIIIIE IEPEUUCIICHHBIE (PAKTOPHI.

Bonpoc 4. Kakue  KOMIOHEHTHI  INHTATENIBHBIX  CpPEl  HENb3s  CTEPUIIM30BAThH
aBTOKJIaBUPOBaHUEM?

a) caxaposa

0) aHTUOMOTHUKH.

B) (PUTOTOPMOHBI U PETYJISATOPHI POCTa

Bompoc 5: Jlns Kakoro M3 YyKa3aHHBIX pPACTUTEIBHBIX OOBEKTOB MPOAOJIKHTEIBHOCTh
MHKyOallMy B pacTBOPE OJHOTO U TOTrO K€ CTEPUIIU3YIOIIETO areHTa J10JIXKHa ObITh HAUMEHbILIEH?
a) CeMCHa Cyxue
0) cemMeHa HaOyXx1He
B) JIUCThA
) cTeOnu
1) KITyOHU



Bomnpoc 6: Pacrionoxxute ykazaHHbIE COCIMHEHHS C AyKCMHOBOW AKTMBHOCTBIO B MOPSIIKE €€
Bo3pactanus 1- UYK, 2- HVK, 3- 2.4 JI:

a)l,2,3

0)2,3, 1.

B)3,1,2

r3,2,1

Bonpoc 7. Jlns kakux 1eneil B arpOHOMUYECKON MPAKTUKE UCTIONB3YIOT METOIbI TEPMOTEPAITHH
U XeMoTepanuu?

a) JJIs1 O3JIOPOBIICHHSI OT NTATOT€HHBIX BUPYCOB

0) IUTs1 03I0POBJICHHS OT MaTOTC€HHBIX TPUOOB

B) /U5l 037I0POBJICHHUS OT ATOT€HHBIX OaKTepuil

Bonpoc 8. B xakoii chepe Hanbonee oueBueH 3HPEKT OT KICTOUHBIX TEXHOIOTHI?
a) B CCJICKITUHU
0) B IPaKTHUYECKO arpOHOMHHU
B) B IIUIIEBOM IPOMBILUIEHHOCTH

Bonpoc 9. YUro sBisieTcss OCHOBOM pa3BUTHS TEOPUU KyJIbTUBUPOBAHUS N30JIMPOBAHHBIX KIIETOK,
TKaHEW U OpraHon?

a) IBJICHHE TOTUIIOTEHTHOCTH PACTUTENBHBIX KIETOK

0) OTKPBITHE PACTUTEIBHBIX PETYIATOPOB POCTA

B) Pa3BUTHUE TEXHOJOTUHU aCENTUKU pabOT

Bonpoc 10. Kakoe KkoIM4ecTBO MHUHEpAIbHBIX COJIEH CyMMapHO COJEpKUTCS B 1 juTpe
HCKYCCTBEHHBIX MUTATENIbHBIX Cpel?

a) 100-500 mr/n

6) 500-1000 mr/n

B) 2-5 /0

Bonpoc 11. Yo mpoucxoauT B xoe nporecca aeauddepenHnuanuu?
a) TKaHW YTPAuYMBAIOT TIEPBUYHYIO CTPYKTYPY
0) 13 KJIETOK 00pa3yoTCs MPOTOIIACTHI
B) GOPMUPYIOTCS COMaTUYECKHE YMOPHOHBI

Bonpoc 12. Kakoit Hanbosee BaxxHbIN (HU3HOTOTHIECCKUI YPHEKT ayKCHHOB UCIIOJIB3YETCS MPHU
KIIOHAJTbHOM MUKPOPa3MHOXKCHHUH?

a) UHIYKIUS KOpHEoOpa3oBaHUs

0) MHIYKIHSI Ta3yIIHOTO MMOOEroo0pa3oBaHus

B) MHAYKIMS POCTA MOYEK U MOOETOB

Bonpoc 13. Kakoii HanOosiee BaxxHbIN (pu3nonoruyeckuil 3Qppext rudoepessInHOB UCII0NIb3YyeTCs
IPU KJIOHATBHOM MUKPOPa3MHOKEHUU?

a) UHIYKIUS KOpHEoOpa3oBaHUs

0) MHIYKIHSI Ta3yIIHOTO MOOeroo0pa3oBaHus

B) MHIYKILIMS POCTA OYEK U MOOEroB

Bomnpoc 14. Kakoii Hanbosee BaxHbI (pru3nogorundeckuii 3HeKT MUTOKHHUHOB HCIIOJIB3YyEeTCs
P KJIOHATBHOM MUKPOPa3MHOKEHUH?

a) MHAYKIUS KOPHEOOpa3oBaHuUs

0) UHIYKIHSI MTa3yIIHOTO MOOerooopa3oBaHus

B) MHIYKIUS POCTA MOYEK U TT0OETOB



Bomnpoc 15. Kakum o6pa3zom obecrieunBaeTcsi CTEpUILHOCTh MUTATENBHBIX Cpell, HeoOxoaumast
JUTSL BBITIOJTHEHUS paboT?

a) K cpenaM 00aBIISIOT CTEPUIIN3YIOIINE BEIIECTBA

0) ux o0aydaroT yiabTpaguOIECTOBBIMH JIAMIIAMHU

B) TMOJIBEPraoT TeMIIEpaTypHOU 00pabOTKe MO JaBIeHUEM

Bonpoc 16. Kakoe siBjieHUuEe IMEET MECTO MPH JUTUTEIHHOM TEPECcaOYHOM KYJIbTUBUPOBAHHUH in
vitro?

a) peIOBEHUITU3ALIMS

B) nuddepeHumaus

0) HEKPOTU3ALIUS

Bomnpoc 17. Kakoii u3 3TanoB KJIOHAJIBHOTO MUKPOPA3MHOKEHUS SIBJISIETCSI CAMBIM TPYAOEMKHUM?
a) aJanTanus K HeCTEPUIIbHBIM YCIOBUSM
0) mpoudeparys moueK u moderos
B) YKOPEHEHHE MUKPOUYEPEHKOB

Bonpoc 18. Kak HazpBaeTcs crioco0 in vitro, mpu KOTOPOM T'€HOTHIT HanboJiee cTadmieH?
a) MPSIMON OPTraHOTEeHE3
0) comaTtuyeckuit aMOpHoOreHe3
B) KJIOHAJIbHOE MUKPOPa3MHOKEHUE

Bonpoc 19. KynbTuBupoBaHue KJIETOK M TKaHEH pacTeHUN OTHOCUTCS K MEPUOAY Pa3BUTHUA
OMOTEXHOIOT I

a) HOBOW Y HOBEHIIIEH OMOTEXHOIOTHH

0) 10macTepoOBCKOMY

B) TMOCJIENIaCTEPOBCKOMY

') aHTHOMOTHKOB

Bonpoc 20. IIpenmyiiecTBo KJIETOUHON MHKEHEPUH NIEPE]] CKPEILIMBAHUEM
a) HaIpaBJICHHbIC KOMOMHAIINN T€HOB
0) ObIcTpas celeKInsl HOBBIX BAPUAHTOB
B) MPEOJI0JICHNE BUIOBBIX U POJOBBIX OapbepoB
') MyTaIlMOHHBIE U3MEHEHUS TEHOMA

Bonpoc 21. Kak Ha3piBaeTcs METOJ KJIETOYHON WHXKEHEPUU MPUMEHHUTEIBHO K >KMBOTHBIM
KJIeTKam?

a) THOPUIOMHOM TEXHOJOTHEH

0) ¢y3ueit mpoTOIIacToB

B) F€HHOU MHXKEeHepuen

) rudbpuau3aueit

1) TexHonoruei pekomobuHanTHeix JJTHK

Bonpoc 22. 'uOpumusamusi mpoOTOIUIACTOB BO3MOXKHA, €CJIM KIETKH HCXOJHBIX pacTECHUM
o0JazaroT

a) MOJIOBO COBMECTUMOCTBIO

0) MOJI0BOM HECOBMECTUMOCTBIO

B) COBMECTUMOCTb HE UMEET CyIIeCTBEHHOTO 3HAUCHUS

T') BUIOCTIEHIU(PUIHOCTHIO

1) (hepMEHTaTUBHON aKTUBHOCTHIO



Bomnpoc 23. Kakoit METO KJIETOYHON MHKEHEPUHU IPUMEHUM K KUBOTHBIM KJIETKAM
a) TexHosorueit pekomouHanTHeix JJTHK
0) ¢dy3ueit mpoToIIacToB
B) TEHHOM MH)KEeHepUuen
) rudpuan3anuen
1) THOPUIOMHOM TeXHOJIOTHEH

Bonpoc 24. Kakoe 0CHOBHOE NMPEUMYIIECTBO MUCIOIb30BaHUE KYJIbTYpPHI KIETOK dKHUBOTHBIX
10 CPAaBHEHUIO C OaKTepHAIbHBIMH KIIETKAaMH?

a) BO3MOXHOCTb TIOBEPXHOCTHOT'O KYJIbTUBUPOBAHUS

0) cITOCOOHOCTH OCYIIECTBIISATH MOAU(DUKAIINIO OCIIKOB

B) BBICOKasi CKOPOCTb pOCTa

I') yCTOMYUBOCTH K BUPYCHOHN NH(DEKITNN

Bonpoc 25. Kynbrypa TkaHell pacTeHHI — 3TO
a) BRIpAI[UBAHUE JIEKAPCTBEHHBIX PACTEHUN HA OMBITHOM TOJIE
0) KyJIbTUBUPOBAHHE MHUKPOOPTaHW3MOB, yCBOMBIIUX T'€H  pPacTEHUs,
OTBETCTBEHHBIH 3a cUHTE3 onpezesneHHoro bAB
B) BBIPALIMBAHHE B CTEPWJIBHBIX HCKYCCTBEHHBIX YCIOBHUSAX H30JMPOBAHHBIX
KJIETOK, TKAHEW, OpraHOB PACTEHUH Ha TBEPBIX WIIM KUJKUX MUTATEIbHBIX Cpeaax
) cOOp pacTeHHII Ha ECTECTBEHHBIX Cpe/laX OOUTaHUS

Bonpoc 26. Kakoe OCHOBHOE MPEHMYIIECTBO PACTUTEIBHOIO ChIPbs, IMOJIYyYaeMOro IpHU
BBIPAIlMBAaHUM KYJIbTYp KJIETOK IEpell ChIPbEM, IOJIy4aeMbIM M3 IUIAHTALMOHHBIX HIIU
JMKOPACTYLIUX PaCTEHUN?

a) OoJIpIIIast KOHLEHTPALUS LEIEeBOro MPOIyKTa

0) MEHbIIIast CTOUMOCTh

B) CTaHAAapPTHOCTh

r) 6oJiee MPOCTOE U3BJIEUEHUE 1IETIEBOT0 MPOAYKTa

Bonpoc 27. Muaykropamu peanu3allid TOTHIIOTEHTHOCTH KIJIETOK M TKaHEH pacTeHuil
SBJISIFOTCSL:

a) YO — obyyeHue

0) BUTAaMUHBI

B) aMHHOKHCIIOTBI

') GUTOTOPMOHBI

Bonpoc 28. Kakoil Tvn nutaHus KyJbTypbl TKAaHEH pacTeHus?
a) ayKkcoTpodHbII
0) xemorerepoTpoHbII
B) (GOTOABTOTPOPHBII
I') XeMOJIUTOTPODHBIH

Bonpoc 29. DkcninanT — 310
a) U30JITMPOBAHHBIC U3 PACTCHU (hparMeHThI TKAHU
0) pparmeHTHI KaMTyCca A1 CyOKYIbTUBUPOBAHUS
B) 4aCTh CYCIIEH3MOHHOU KYJIbTYPHI Ui CyOKYJIbTUBHPOBAHUS
T') KyJIbTYypa, BOSHHKIIAS U3 OJHON KICTKH

Bonpoc 30. KakuMm METOJ0M CTEPUIN3YETCS SKCIIAHT?
a) TEePMUYECKUM
0) XUMHUYECKUM



K104 K TeCTOBBIM 3aJaHUSIM:

B) paJMalliOHHBIM
') OMOIOTHYECKUI

No Bompoca 1 2 4 5 6 7 8 9 10

OtBer a, 0,|0, B, 0 B T a a a B
B. r

Ne Bonpoca 11 12 13 14 15 16 17 18 19 20

OtBer a a B 0 B a a B r B

Ne Bonpoca | 21 22 23 24 25 26 27 28 29 30

OtBeT a B i § B B r 0 a 0
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