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1. He.]'IH, 3a/lavYi U IVIAHUPYEMBIC PE3YJIbTATbI oﬁyquml mo AMCIMIIJINHE

K OCHOBHBIM 1I€NISIM OCBOEHHUS IUCUUIUIMHBI «KyJIbTUBHpPOBAHHE KIIETOK PACTEHUH H
YKUBOTHBIX)» CJIEyET OTHECTH:

— ¢opMupoBaHHE y 00yYaIOLUUXCS JTUYHOCTHBIX M NMPO(PECCUOHANBHBIX KauecTB, 3HAHUN U
YMEHHI B 00JaCTH MPOU3BOJCTBA OWOTEXHOJIOTMYECKUX MPOAYKTOB, MPOIYLIEHTAMU KOTOPBIX
ABIIAIOTCS KYJIbTYPbl 9YKapUOTHUECKUX KJIETOK;

— ¢opmupoBaHue mTpo(HEecCHOHATIbHBIX KOMIIETEHUUH, TO3BOJSIONIMX O0ECIeYHTh
BeimosiHeHHe TpeboBanuii ®I'OC BO ¢ yderoM 0coOCHHOCTEH Hay4YHO-0Opa30BATEIBHOM IITKOJIBI
YHusepcurera

— obecrieueHne aKTyalbHbIX TOTPEOHOCTEH PhIHKA TPYa B KaJipax C BBICIIUM 00pa30BaHUEM.

K ocHOBHBIM 3amagamM OCBOEHHUS AUCUMIUIMHBI «KyJlbTHBHpOBaHHE KJIETOK PACTEHUH U
YKUBOTHBIX) CJIETyeT OTHECTH:

— OCBOCHHE MpaBUJl pabOThl C KJIETOYHBIMU KYJIbTypaMu, TpeOOBaHUM, MPEIbABISEMBIX K
KayeCTBY AYKapUOTHYECKHUX MPOAYLEHTOB, IPUMEHSIEMbIX B Pa3IMUHBIX OTPACIIAX;

— M3y4YeHHUE MPHUHIIUIIOB CTEPUIHLHON pabOThl B YMCTHIX MOMELICHUIX, a Tak)Ke TpeOoBaHU
obOecrieueHrnss OMOOE30MACHOCTH; O3HAKOMJICHHE C METOJaMH IMOJIYYeHHS KJICTOYHBIX JIMHHUUA C
HOBBIMH (33JJaHHBIMU CBOMCTBAMH);

— (opMupoBaHME HaBbIKA BeIEHUs 0a30BOIl JOKyMEHTAllMM, CONPOBOKIAOUIEH paboTy
OroTexHoora.

OO6yuenue no nucruruinHe «KynpTUBUpOBaHKE KIETOK PACTEHUHN U )KUBOTHBIX) HAMPaBICHO
Ha popMUPOBaHUE Yy 00YYAIOIIUXCS CAEAYIOUUX KOMITETEHITHIH:

NHaukaTopbl JOCTHKEHUAS
KOMIIeTeHITNH

NOIIK-1.1
OIIK-1 NOIIK-1.2
NOIIK-1.3
HIIK-6.1
I1K-6 NIIK-6.2
NIIK-6.3

Koa u HamMeHOBaHMe KOMIIETeHIIN I

2. MecTo IMCHUIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuriiHa OTHOCUTCS K 4acTd, (opMupyemMol ydyaCTHHKaMH 0Opa30BaTeIbHBIX
oTHouIeHuii 61oka b1 «Jlucuumnnuael (MOyNn)», SIEKTUBHBIE TUCIUTIIHHEI.
«KynbTUBUpOBaHHE KJIETOK PACTEHUHM U IKUBOTHBIX» B3aHUMOCBSI3aHA  JIOTUYECKH U
COJIEPKATEIHHO-METOANYECKHU CO CIAEAYIOMIMMH JUCIUIUIMHAMH | ipakTukamu OOIT:
- OOutast 6M0JI0TUS U MUKPOOHOJIOTHS
-  buoxumuns
- OCHOBBI OMOTEXHOJIOTUHA
- IIpompblmieHHas OMOTEXHOIOTUS
- OCHOBBI MOJIEKYJISIPHOM OHOIOTHN

3. CrtpykTypa u coaepkaHue U CHUIIMHBI

OO0mass TpyJAOEMKOCTh JUCIMILIAHBI COCTAaBJIIIeT 3 3adeTHble eauHuIel, T.e. 108
aKaJeMHYeCKHX 9acoB (M3 HUX 36 4aCOB — caMOCTOATEIbHAs paboTa CTY/ICHTOB).

Juctumummay «KynbTHBHpOBaHHUE KJIETOK PACTCHHH W KUBOTHBIX» HU3YYalOT HA YETBEPTOM
Kypce (cenpMoii ceMecTp): TeKIuu — 24 akaeMUYecKUi 4aca, CeMHHAPCKUE/TIPAKTUIECKUE 3aHATHS
48 gacoB, hoopMa KOHTPOJIS — IK3aMEH.

3.1  Buabl yueOHoIi paGoThl M TPY10€MKOCTh
(mo hopmam 0OyueHUs)

3.1.1. Ounas ¢popma o0ydeHus



Ne . KosmuecTBo CemecTphbl
Bup yue6Hoii padoTnl
n/n 4yacoB 7
1 | AyauTopHble 3aHATHSI 72 72
B Tom uncae:
1.1 | Jlexkuun 24 24
1.2 | CemuHapckue/MpakTUUECKUE 3aHITHS 48 48
1.3 | JlaBopaTtopHble 3aHATHSA -
2 | CamocTosiTesqibHasi padoTa 36 36
3 | IlpomexyTouHas aTTeCTALMSA
3auer/mud.3auer/sK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTuyecKkuid MIaH U3yYeHHUsT THCIHIJIMHBI
(o ¢popmam 0OydeHus)
3.2.1. Ognas ¢popma o0ydeHus
TpyroeMKocTb, 4ac
AyautopHasi pabora =
° Y o = z
Ne Pa3jieib1/TemMbl o , = = = 2w s 2 S £
n/n JMCIUILTAHBI 3 =} =3 E 5l o é % g g §
= | E |Ec§ 28| cE|E"
= |82 g"| Bg| B
(OR= = = 8
1 Benenne. OCHOBHbIE TEPMUHBI U 5 1 5 5
OTIpeIeTICHUSI.
2 buobe3onacHocTs, 6MO3THKA U 4 1 9 1
BaJTUTAITHSL.
CrtpykTypa, IIIaHUPOBAHKUE U
3 | obopymoBaHue TaOOPATOPHBIX 4 1 2 1
TTOMETIIEHHA.
4 ITocyna u cybcTpatsl ans 5 1 9 5
KyJIbTUBHPOBAHUS KIETOK.
5 | Cpensbl u 100aBKH K Cpeiam. 4 1 2 1
6 | MeToabl acCenTUKH. 7 2 4 1
7 [TonroroBuTenbHbBIE pabOTHI U 5 1 9 9
CTEePUIIM3ALHSL.
8 | buonorus KyJIbTUBHUPYEMBIX KIIETOK. 8 2 4 2
9 | XapakTepucTHKa KJIETOK. 5 1 2 2
10 | KpnokoHcepBarusi KICTOK. 5 1 2 2
11 | MeTopI moTy4eHUs KaJUTyCHOM TKaHH. 5 1 2 2
12 CycneH31OoHHbIE KYJIbTYPbI 5 1 5 )
PacTUTENLHBIX KIIETOK.
13 Mopq)voreHe3 B KyJBTYpE KIIETOK 1 1
TKaHel pacTeHui.
14 | TlepBuuHas KynbTypa. 8 2 4 2
15 | CyOkynbTypa U KJICTOUYHbIC JINHHH. S) 1 2 2




16 | KinoHupoBaHue U CEICKITH. 8 2 4 2
17 | Metonasl pa3aeneHus KIeToK. 5 1 2 2
18 CTBOJIOBBIE KJIETKH U 5 1 2 5
muddepeHIMPOBKA.
19 | Tpanchopmanus ¥ IMMOPTAIA3ALIHSI. 5 1 2 2
20 Kynbrypsl ciennudeckux TUIIOB 5 1 5 5
KJICTOK.
Hroro | 108 24 48 36
3.3  Conaep:xkanue TUCIUTIUHBI
1. buonorus KyJ1bTUBHPYEMBIX KJICTOK. BIMsHUE OKpyXaromiel cpeibl Ha KYJIbTYpY
KJICTOK, KJIETOYHAsl ajre3us, mpoiudeparys u auddepeHunpoBka.
2. CrpykTypa, IUIaHMpOBaHHE W O00OpyJOBaHHE JAOOPATOPHBIX  MMOMEIICHUH.

BcnomorarensHbie CJIY)KGI)I U CHUCTCMBbI, INIAHUPOBAHUEC AaACCIITUYCCKUX KOMHAT, I/IHKY63.III/I$[,
noMemcHuA AJ1d IOArOTOBUTCEIBHBIX pa60T.

3. Metonsr acenituku. Llenu acenTky, 00bEeKTHI aCETITHKY, CTCPUITH3AIUS, TAMUHAPHBIN
MOTOK, TpUOOPBI U 000PyAOBaHUE.

4. buoGe3omacnocts, OumodTnka u Banupanua. OIllEHKAa pPHUCKA, CTaHIApPTHBIC
OIIEePaIMOHHBIC MTPOIIETYPHI, 001asi 0€30I1aCHOCTh, OMOJIOTUYECKasi ONTACHOCTb.

5. [Tocyna u cyOcTpathl 1Jis KyJIbTUBUPOBAHUS KJIETOK. BBIOOP TOCYIbI, BIUSIONMICH Ha
KJIETOYHBINH pocT. CyCleH3UOHHBIE KYJIbTYPbI, TICEBI0CYCIIEH3HH.

6. Cpenbl 1 no0aBku K cpemam. Mcropusi KynbTypadbHBIX METOJIOB, COCTaB Cpejl,

OCHOBHBIE KOMIIOHEHTBI. (PU3HMOJIOIMUECKHUE COJIEBBIE PACTBOPBI, IOJHBIE NHUTATEIbHBIE CPEIBI.
Br160p chIBOPOTKH, TECTUpPOBaHME; Apyrue 100aBKU (aMUHOKHUCIIOTHI, BATAMUHBI, TOPMOHBI U Jp.).
becchIBOpOTOUHBIE CPEBI.

7. [TonroroButenbHble paboThl M crepunuzanusa. Crepunuzanus oOOpyIOBaHUS U
pacXoIHbIX MAaTEPHAJIOB, PEAr€HTOB U CPell, KOHTPOJIb, IPOBEPKA Ka4eCTBA U XpPaHEHUE.

8. JlenonupoBaHue kieTok B Kosuekuusax. Kpnobanku, o0opyaoBaHuE U pacXo/HbIE
MaTepuaibl 111 KpUOXPaHHWIULLI.

9. KpuoxoHcepBaius 1 KOIM4ecTBEHHbIN aHanu3. Kpuonporekropsl. 3aMmopakuBaHHe.
[TpoTokonupoBanue xpaHeHus. O1eHKa )KU3HECTIOCOOHOCTH.

10. TexHuKa MoslydeHus KaulyCHOW TKaHU. Mopdornoruueckue u (u3N0IOrHYECcKue
XapaKTePUCTUKH KaJUTyCHBIX KYJBTYP.

11.  CycneH3uOHHBIE KYJIbTYpPbl PACTUTENbHBIX KJIETOK. [IpoToracTsl.

12. Mopddorenes B KyabType KJIETOK U TKaHel pacTteHuil. CoMaTH4ecKuii SMOproreHes.
Perynsius mopdorenesa.

13.  TlepBuuHas KynabTypa. THITBI IEPBUYHBIX KYJIBTYp, TOJy4YeHHE 00pa3I0B, IIEPBUYHAS
JOKYMEHTaIusl.

14.  CyOkynpTypa ¥  KJIETOYHble JIMHMM. Bo3pacT  KyJnbTypbl, MapKUpPOBKa.
CrangapTuzanus ycioBUi KyJIbTHBUPOBAHMS, BEIEHUE TOKYMEHTAIINH.

15. KnonupoBanue u cenexuus. KiionupoBanue, ctumynsius 3pGeKTUBHOCTH MOCEBa,
CYCIIEH3MOHHOE KJIOHMpOBaHUE. Boinenenne ki10HOB. CeleKTUBHBIE CUCTEMBI.

16.  Pazgenenue kierok. MeToabl pasfeneHHsl KIETOK: CeAMMEHTallus, NPHUMEHEHHe
AQHTHUTEJ, MAaTHUTHBIA COPTUHT, (DIyOpECLEHTHBIA COPTHHT U AP.

17.  Xapaxtepuctuka ki1eTok. Heo6XoIuMoCTh XapakTepUCTHK, BeJIEHHE TOKyMEHTAllNH,
MOJTBEPKEHUE ayTEHTUYHOCTH, MOp(oIorus, KapuotTunuposanue, STR- 1 n3opepMeHTHBIN aHaIU3,
ananu3 skcnpeccur MPHK 1 GenkoB, aHTUT€HHBIE MapKEPHI.

18.  CrBonoBble kieTkH U quddepeHnrpoka. [lnacTHuHOCTh CTBOOBBIX KiIeTOK. CTaauu
nuddepennupoBku. Mapkeps! auddepenuupoBku. Uamykimst nuddepeHmpoBK, GakToOphI




19.

TpaHC(l)OpMaHI/Iﬂ W UMMOpPTaJInu3anusa KonTamuuanms. MCTO,I[BI KOHTPOJIA Ka4yeCTBa.

I'enernueckas HecTaOUIbHOCTh. KOHTaKTHOE TOPMOKCHHUC. BI/IILBI N NCTOYHHUKH KOHTaMHHaHHﬁ.
:‘)J'II/IMI/IHI/IPOBaHI/Ie KOHTaMHMHAaHTOB.

20.

Kynbrypsl cnennduyeckux TumoB kieTok. OCOOEHHOCTH KyJIbTHBHPOBAHUS KIETOK

pa3ubix THUNOB. KynbTHBHpOBaHNE HA (QUIEPHOM CIIOE.

3.4

BOoo~NoOR~wWDNE

[N
N o

13.

TeMaTHKa CEMMHAPCKUX/TIPAKTUYECKHUX U JIA00OPATOPHBIX 3aHATHH

buonorus KylnbTUBUPYEMBIX KIIETOK.

CtpykTypa, IUTAaHUPOBAaHKE M 000PYIOBaHKE IA0OPATOPHBIX TOMEIICHUH.
MeTtoabl acenTuKH.

buobe3onacHoCcTb, OMOATHKA U BAIUAALINS.

[Tocyna u cyOGcTpaThl AMist KyJIbTUBUPOBAHUS KIIETOK.

Cpenpl 1 100aBKH K CpeJiaM.

[ToaroroBuTEeBHBIE PAOOTHI U CTEPUITU3ALIUS.

JlenoHnpoBaHME KIETOK B KOJUIEKIUSX.

KprokoHcepBanys 1 KOJIMYECTBEHHBIN aHAIU3.

TexHuKa Moay4eHus: KAJLTyCHON TKaHH.

CyCIreH3MOHHBIE KYJIBTYPbl pAaCTUTEIbHBIX KIIETOK. [IpoToracTsl.
Mopddorenes B KynbType KIETOK U TKaHEH pacTeHuil.

[TepBuuHnas KynbTypa. THUIIBI IEPBUYHBIX KYJIbTYp, MOTy4YeHHE 00pa3I0B, IEPBUYHAS

JIOKYMEHTaLHS.

14.

CyOkynpTypa W  KJIETOYHblE JIMHUM. Bo3pacT  KyJIbTypbl, —MapKHUpOBKA.

CTaHz[ameauHs{ YCJIOBI/If/'I KYJbTHBUPOBAHHA, BCACHUC NOKYMCHTAIUU.

15.
16.
17.
18.
19.
20.

4.

4.1

KnonupoBanue u cenexkuusl.

Pa3znenenue kneTok.

XapakTepHuCTHUKa KIIETOK.

CrBosoBBIE KJIETKU U AU depeHIpoBKa.
Tpancopmanus 1 UMMOpTaIH3aLKs.
KynbTypsl crienupuueckux THIIOB KJIETOK.

Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieueHue

HopmatuBHbie 1okymMeHThI 1 'OCTHhI

He mpenycmorpeno

4.2

OcHoBHas tUTEpaTypa

Opemnu P.A. Kynbrypa )kuBoTHBIX KileToK. [IpakTrueckoe pykoBoacTBo.M., bunom, 2017
bekep M. E., JImennubwu I'. K., Palimymuc E. I1. buorexnomorus. M.: ArponpomMu3saar,

1990. 334 c.

buorexnonorus. / Ilox pea. A.A. baesa. M.: Hayka, 1984. 309 c.

Bbyrenko P.I'. u np. Knerounast umxenepus. - M.: Beicmas mkoa, 1987,

Banuxanosa I'. K., Paxum6aeB 1.P. KynbTypa kieTok u OMOTEXHOJIOTHS PACTEHUN.
VuebOHoe mocobue. Anma-Ara: u3a. Kasl'y, 1989. 80 c.

4.3

JlonmoiHUTEIbHAA JIUTEPATYypa



lenkynos, C.H. I'enernueckas umkenepus / C.H. llenkynos. — U3a. 4-oe, crepeot. 3-my.
— HoBocubupck : Cubupckoe yHUBEpCUTETCKOE H31aTenbeTBo, 2010. — 514 c.

2. Ty3oBa, P.B. MonekynisapHO-reHeTUYECKHNE MEXaHU3MbI IBOJIIOLIUU OPraHUYEeCKOr0 MUpA.
I'enetnueckas u kinerounas urwkenepus / P.B. Ty3osa, H.A. KoBanes. — Munck : benopycckas
Hayka, 2010. — 396 c.

3. XKykoBa, A.I'. MosekynsapHas Onoorus: y4eOHHUK ¢ ynpaKHeHUsIMH U 3aiadamu / AT
XKyxosa, H.B. Kuznuenko, JI.I'. T'opoxoBa. — Mocksa ; bepnun : Jupexr-Menua, 2018. — 269 c. :
WJI., TaOJI.

4. IManees, H.I'. OcHoBbI kieTounoit 6uonoruu / H.I'. [Tanees, N.U. beccuernos ; pex. T.I1.
[lxypat ; MuaucTepcTBo oOpazoBanus u Hayku Poccuiickoii @eaepannn, OenepaibHoe
rocyAapCcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIET0 MPOPEeCCHOHATIHLHOTO
obpazoBanus «HOxHbIN PenepanbHbii yHuBepcutet". — PoctoB-Ha-Jlony : M3narenscTBo KOxkHOTO
denepanbHoro ynusepcurera, 2011. — 246 c.

44  JnekTpoHHBbIE 00pPa30oBaTebHbIE PeCyPChI
He npenycmorpeno

45  JIuueH3NMOHHOE "u CBOOOIHO pacnpocTpaHsieMoe nporpaMMHoe
odecreueHue

He npexycmotpeno

46  CoBpemeHHble npodeccHOHATBHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. www.elibrary.ru — nay4nast 3nekTpoHHast OuOIMOTEKA

2. http://www1.fips.ru/wps/wem/connect/content_ru/ru - POCTIATEHT

3. https://www.ncbi.nlm.nih.gov/ National Center for Biotechnology Information
4. https://www.ebi.ac.uk/about EMBL-EBI

d. MarepuanbHO-TEXHHYECKOE o0ecreyeHue

AynuTtopHblil GoHJ, BKIIOYas ayIUTOPHM, OCHAIIEHHBIE MMPOEKTOPAaMH M KOMIIBIOTEpaMH;
AIIEKTPOHHBIE PECYPCHI, B TOM YHUCIIE JJISi TPOBEACHUS KOMITBIOTEPHBIX TECTUPOBAHHIA;, ydeOHAas
JauTepaTypa.

Jlexumonnast aynutopusi kapenpsl «Xumouorex» AB5505. 115280, r. Mocksa, yiI.
ABto3aBozackasi, A. 16 crp. 1. Ocnamenue: Cronbl y4ueOHBIE, CTYNbs, ayAUTOPHAs JOCKa,
MYJIbTUMEAUNHBIA KOMITIEKC (IIEPEeHOCHONM MpoeKTop, HOYyTOyK). Pabouee MecTo mpemnopaBarens:
CTOJI, CTYII.

Jlaboparopus kadenapsr «Xumouorex» Ap5204. 115280, r. Mocksa, yi1. ABT03aBoJICKas, .
16 ctp. 1. OcHamenue: 1a0OpaTOpHBIC CTONBI, BBITSDKHOW MIKad, JTaMUHApHBIA OOKC IS
CTepWIBHBIX paboT, Mukpobuopeakrop Homunculus, MoOHIBHas KoMIIpeccopHas CTaHLU,
HEHTPU(YTra METUIIMHCKAs TabopaTopHast, Bechl aHamuTHueckrue Ohaus, BEICOKOCKOPOCTHOM MICHKED
MPS-1, wmunuporatrop Bio RS-24, wmuuunentpudyra MicroSpin, BBICOKOCKOPOCTHAs,
muHHUICHTpUyra-Boprekc MicroSpin FM-2400, nepconanbHbiii BopTeke st mpodupok V-1 plus,
NPOTOYHBIN OAKTEPUIMIHBIA perupKyisTop Bo3ayxa UVR-M, pH-merp crammonapusiii FE20- Kit,
potop R-2 st Byx 96-1yHOUYHBIX TUTAHIIETOB, POTOP C ATFOMUHUEBBIMU aJalITOPaMH Ha 6 MeCT JuIs
50 ma npobupok, repmoctat CP-100 ¢ ¢pyHkimei HarpeBa U OXJIaXACHUS, TEPMOCTAT LIUPPOBOH


http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/about

TDB-120 tuna “dry block™, Tepmometikep s 2 manmeroB PST-60HL ¢ rperorieii KpbIkoi 1
w1aThOopMON, XOIOIUIEHUKH.

3aHATHUS IPOBOJSATCS B Ay TUTOPUSX U JlabopaTtopusix MHCTUTYTa OMOUHKCHEPHU UM.
K. T. Cxpsouna «DUL] buorexnonoruu PAH».

6. MeToauyeckue peKoOMeH AU

6.1 MeToanueckue peKOMeHIANMY /1JIs1 MPeNnoAaBaTeis M0 OPraHu3anun
o0yueHust

B xoxme nexuumii mpemnopaBaTenh M3JIAraeT U Pa3zbsACHIET OCHOBHBIC, HauOOJIEe CIOXKHBIC
MOHATUSL TEMbI, & TaKXE CBS3aHHBIC C HEH TEOPETUYECKHE W TPAKTUYCCKHUE MPOOJIEMBI, IaeT
PEKOMEHIANN Ha MPAaKTUYECKOe WM JJa0OpaTOpPHOE 3aHATHE M yKa3aHWs Ha CAMOCTOSTEIbHYIO
pabory.

CryzaeHTaM, IPOITyCTUBIIUM 3aHITHS (HE3aBUCHMO OT IMPUYHH), HE UMEIOINE ITMCBMEHHOTO
pelIeHus 3a/1a4 WK HE MTOATOTOBUBIIUECS K JAHHOMY MPAKTHYECKOMY 3aHATHIO, PEKOMEHIyeTCsl He
03K, YeM B 2-HEJCbHBII CPOK SIBUTHCS HA KOHCYJIBTAIIMIO K TPENOJABATEII0 U OTYUTATHCS IO
TeMe, u3ydaBiieiics Ha 3aHITuU. CTYJEHTHI, He OTYUTABIIUECS 110 KaXI0i HEe mpopaboTaHHOW UMHU
Ha 3aHATUAX TEME K Hayaly 3a4€THON CECCHH, YIyCKAIT BO3MOXXHOCTh IMOJYYUTh IMOJIOKEHHBIC
Oayuel 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyaeHTbl, TPONYCTUBIIUE MPAKTUYECKHE U HE OTpabOTaBIIME MPAKTHUYECKUE 3aHSATHS HE
JIOITyCKArOTCA K 9k3aMeHy. CTyIeHT, MPOIyCTUBIINN 3aHATHS 110 YBXHUTEIHHON MPUYMHE, UMEET
paBo OTPabOTaTh UX B KOHIIE CEMECTPA.

6.2 MeToauueckne yKazaHusi JJisi 00y4al0UIUXCsI 0 OCBOECHU IO TUCITUTITIHHBI

Juciummza «KynbTHBHpOBaHHUE KJIETOK PACTEHUI U KUBOTHBIX» [IPENyCMAaTPUBAET JIEKIIUU
U TPAKTHUYECKUE 3aHATHS KaXIyl Henemro. M3ydeHwe AMCHUIUIMHBI 3aBEPIIACTCS IK3aMEHOM.
VYcnemHoe u3ydeHUe JUCHUIUIMHBI TpeOyeT TMOCeleHus JIEeKIU, aKTUBHOM paboThl Ha
MPAKTUYECKUX 3aHATHUSIX, BBIIOJHEHHUS Y4YeOHBIX 3aJaHUil NpernojaaBaTelisi, O3HAKOMIIEHMS C
OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypPOX.

[Ipy MOArOTOBKE K JIEKIMOHHBIM 3aHSATHSIM CTYJIEHTaM HEOOXOIMMO Iepes OdepeaHon
JeKIMed HeoOXOIUMO TMPOCMOTPETh MO KOHCIEKTYy MaTepuan mnpeabiaymedt nexuuu. Ilpu
3aTpyHEHUSAX B BOCIPHUATHM MarepHajia CleqyeT OOpaTHUThCS K OCHOBHBIM JIMTEPAaTypPHBIM
ucrouHukaM. Ecnu pazoOpatbess B MaTepuasie ONsTh HE YAAJIOCh, TO 0OpaTUTECh K JIEKTOpY (1O
rpaduKy ero KOHCYJbTalMil) WM K MPENo/IaBaTeN0 Ha MPAKTUYECKUX 3aHATUSX.

[TpakTyeckue 3aHATHS 3aBEPILAIOT U3yUeHUE HanOoJee BXKHBIX TeM yUeOHOM IUCIUIITUHBI.
OHH ciyaT I 3aKpeIUICHHs] H3yYEHHOIO0 MaTepHualla, pa3BUTHS YMEHUN U HaBBIKOB MOJTOTOBKH
JIOKJIQIOB, COOOIIEHUH, MPHOOPETEHUsI OMbITa YCTHBIX MYOJWYHBIX BBICTYIUIEHUH, BEIEHUS
JUCKYCCHH, apTYMEHTAIlMU U 3alUThI BHIABUTAEMbIX MOJOKEHUH, HABBIKOB MPAKTUYECKON padOThI
B JjabopaTtopuu OMOTEXHOJOIMH, a TakXKe Ui KOHTPOJIA TIpernojaBareleM CTENeHH
MTOATOTOBJIICHHOCTH CTYJEHTOB I10 U3y4aeMOW TUCHHIUINHE.

IIpy mNOArOTOBKE K IMPAKTUYECKOMY 3aHATUIO CTYACHTBI HMMEIT BO3MOXKHOCTb
BOCITOJIB30BaThCs KOHCYJIbTALlUAMM IPEIOAaBaTENs.

[Tpu moAroTOBKE K MPAaKTUYECKUM 3aHITUSAM CTYJICHTaM HE00XOIUMO:

4 HOPUHOCHUTB C COO0M PEKOMEHIOBAaHHYIO ITPENO/IaBaTeNIeM JIUTEPATypy K KOHKPETHOMY
3aHATHIO;

[ JI0 OYEPENHOI0 IPAKTHYECKOTO 3aHATHS IO PEKOMEHJIOBAHHBIM JIMTEPATyPHBIM
UCTOYHHKAM MTPOPadO0TaTh TEOPETUUECKUN MaTeprall, COOTBETCTBYIOIIEH TEMBbI 3aHATHUS; TIOBTOPUTH
IPOBE/ICHHbIE MHCTPYKTaXKU 10 TEXHUKE 0€30MaCHOCTH;
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0 B HayaJie 3aHATUM 3aJaTh MPENOAABaTEII BOMNPOCH IO MaTepHally, BbI3BABLIEMY
3aTpyJHEHUS B €r0 MOHUMAaHUK U OCBOCHUH IPU PEILICHUH 3a/1a4, 33JIaHHbBIX JIJI1 CAMOCTOSITEJIbHOTO
pelIeHus;

0 B XOJI€ CEMHHAapa JaBaTh KOHKPETHBIE, YETKHUE OTBETHI IO CYIIECTBY BOIIPOCOB;

0 Ha 3aHATUM JIOBOJAWTH KaXKIYI 3aJadyy JO0 OKOHYATEJIbHOTO PEIICHHUS,
JEMOHCTPUPOBaTh MOHMMAaHHE TMPOBEACHHBIX pacyeToB (AaHAIM30B, CUTyalWil), B cly4ae
3aTpyAHEHUH 00paIaThCs K MPEro1aBaTelio.

1. MoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISA U OLlCHMBAHUS Pe3y/JIbTATOB 00y4eHUs!

Meronuka mnpenojaBaHus —JUCLUIUIMHBI  IPEIYyCMATPUBACT IIPOBEIACHUE TIPYIHIIOBBIX
JIEKIIMOHHBIX U IIPAKTHYECKUX 3aHATUN.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH TPOBOAUTCS CIIELYIOIUMHU CPEACTBAMMU:

- IOKJIa/1 U 00CY’KA€HUE Ha IPAKTUYECKHUX 3aHATUAX, IPOBOJUMBIX B (POPME KOJUIOKBUYMA;

- YCTHBIN 0IIPOC;

- TECTUPOBAHUE.

®dopma aTTecTalluy — SK3aMEH.

CamocrosTenbHas paboTa CTyJIeHTa HOpeArnonaraeT NpopaboTKy U yriyOieHue 3HaHuM
OCHOBHBIX pPa3JIeJIOB TCOPUH M NIPAKTUKH C HCIOJIB30BAHUEM JOIOJHUTEIBHON JMUTEPATYPHI H
HuTepHer-pecypcoB. [Ipn caMOCTOATENBHOM BBINOJHEHUM Pa3IMYHBIX BUIOB 3aJaHUN CTYyACHT
YUUTCSI IPUHUMATDH pEIIeHUs, pa30upars W M3y4yaTb HOBBIM Marepuai, padoTaTh C UCTOYHUKAMHU
Hay4YHOH MH(}OpMaIuu.

7.2  1llkanau KpUTepUM OLIEHUBAHMSA Pe3yJIbTATOB 00y4eHHsA
[Toxazarenem oLleHMBaHUS KOMIIETEHIIMN Ha pa3IMYHBIX 3Tanax ux (popMupoBaHus

SIBIISIETCS IOCTHKEHUE 00yJaIOIUMUCS IIAHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 TUCIIUILTHHE
(Momyt0).



OIIK-1. CriocobeH u3y4arb, aHaIM3UPOBATh, UCIIOIB30BATH OMOIOTHYECKUE OOBEKTHI U MPOLIECCH], OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSX

MaAaTEMaTUYCCKUX, q)HSI/I‘IeCKI/IX, XAMUYECKHX U OHOJOTHYECKUX HAaYK U UX B3AUMOCBA3AX

IToka3arean

Kpurepun onennBanus

2

3

4

5

HOIIK-1.1. 3naer 3a-
KOHBI U 3aKOHOMEPHOCTH
MaTeMaTHYCCKHX, (DU3H-
YECKAX, XUMHUYECKUX U
OMOJIOTHYECKUX HAYK U
HAX B3aHMOCBS3H

Oobyuarommiics
JEMOHCTPHUPYET MOJTHOE
OTCYTCTBUE WJIH
HEJI0OCTaTOYHOE
COOTBETCTBHE 3HAHUM.

Obyuarommiics
JIEMOHCTPHUPYET HETIOJHOE
COOTBETCTBHE 3HAHUH.
JlomyckaroTcst 3HaUNTEIbHbIE
OIIUOKH, MTPOSBIISAETCS
HEAOCTAaTOYHOCTh 3HAHUM, T10

Obyuaromuiics
JNEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE 3HAHHUI 00
OCHOBHBIX HAITPABIICHHSIX
TCHHOU MH)KCHEPHH, €
CBSI3b C JIPYTHMH

OOyyaromuiicss AEMOHCTPUPYET
MOJTHOE COOTBETCTBUE CJICTYIOIINX
3HAHUU:

OcHOBHBIE HaIIpaBJICHUsI TEHHOM
WHXEHEPUH, METO/Ibl TEHHOI
WHXXEHEPUH, €€ CBSI3b C IPYTUMHU

psly pas3zelnnos. OTpAacIsIMH HAYKHU U OTpaCIsIMH HAyKH.
TEXHOJIOTUSIMH.
NOIIK-1.2. Ciocoben OOyyaromuiicst He ymeeT OObyuarommiics YMeHust 0CBOEHbI, HO OO0yyaromuiics AEMOHCTPUPYET
u3ydarb U WM B HEZOCTATOYHOU JIEMOHCTPHUPYET HEMOJIHOE JIOITyCKaroTCA MIOJIHOE COOTBETCTBUE YMEHUI B
aHaJIM3UPOBAThH CTETIEHU yMEEeT COOTBETCTBUE YMEHUI HEe3HAuWTeNIbHbIE OMIMOKH, | 00JaCTH T€HETUYECKOW MHKEHEPUH.
Ouosiornyeckre OOBbEKThl | AaHATU3UPOBATH METO/IbI AHAIN3UPOBATh HETOYHOCTH, 3aTpyaHeHus | CBoOOHO onepupyer

H IPOUECChI

TeHEeTUYECKOMN HWHKCHCPUH.

OuosIoTNYecKre OOBEKTHI U
MPOLIECCHI.

IIPU AaHAJIMTUYECKUX
olepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHJAPTHBIEC CUTYALIUH.

MPUOOPETEHHBIMU YMEHHSIMH,
MPUMEHSIET UX B CUTyalUsAX
HOBBIILIEHHOM CIIOKHOCTH.

HOIIK -1.3. Bnageer
HaBBIKAMU
HCIIOJIE30BaHMS B
npodeccuoHaTEHON
JEATEIbHOCTH
OMOJIOTHYECKUX
00BEKTOB U MTPOIIECCOB

OOyuaromuiics He BIaeeT
WU B HEIOCTATOYHOMN
CTEIICHU BlIaJceT
MeTo/IaMu paboTEhI.

OOyyaromuiics UCTILITHIBACT
SHAYUTCIIbHBIC 3aTPYAJHCHUA
IIpH UCITIOJIB30BAaHUKU METOJ0B
TeHHOW WHXKEHEPHH, METO/IOB
HAy4YHOTO aHalln3a
pe3yabTaToB, pabOTHI ¢
HAay4YHOM JIUTEPATypOH.

OO0yyaromuiicss 9aCTHYHO
BIIQJICET METOJIaMHU Pa0OTHI,
HpI/IMeHHeT 3HAHUA
€CTECTBEHHO-HAYYHbBIX
JTUCLUIUIUH MIPU
MIPOTHO3UPOBAHUHT
HayYHBIX HCCIICIOBAaHUM.
HaBbIkn 0CcBOEHEL, HO

OOyyJaromuiics B MOJTHOM 00beMe
BIIaZIeeT MeToaMu paboThl. HaBbikn
OCBOEHBI TIOJTHOCTBIO.
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JIOITY CKAFOTCS
HE3HAYUTEIIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyTHCHHS.

[TK-6. Crioco6eH mpoBOAUTH OMOTEXHOJIOTHYECKHE IPOIECCH C UCTIONIb30BAHUEM KYJIBTYP MUKPOOPTraHM3MOB, KJIIETOUHBIX KYJIBTYP PACTEHUN U AKUBOTHBIX

Kpurepun ouennBanus

IToka3arein

2 3 4 5
NIIK-6.1. 3naer metoasl | ObOyuaronuiics Obyuarommiics Obyuaromuiics OOyuaromuiicst IEMOHCTPUPYET
MOJTyYCHHS TTPOTYKTOB JEMOHCTPHUPYET MOJTHOE JIEMOHCTPHUPYET HETOJIHOE JICMOHCTPUPYET YaCTHYHOE | TIOJIHOE COOTBETCTBHE CIICYIOIINX
OHMOTEXHOJIOTHH; OTCYTCTBUE HJIH COOTBETCTBHE 3HAHUH. COOTBETCTBHE 3HAHUH 00 3HAHUMN:
CIIOCOOBI HEIOCTATOYHOE JlomyckaroTcs 3HaUUTENbHbIE | OCHOBHBIX HAIIPABICHUIX OcCHOBHBIC HANPABJICHUS KJICTOYHON
KYJIbTUBUPOBAHHSI COOTBETCTBHE 3HAHUIA. OIITNOKH, TIPOSBIISACTCS KJIETOYHOW WHKEHEPUH, WH)XCHEPUH, METOJIbI KIICTOYHOMN
MHUKPOOPTaHHU3MOB; HEIOCTaTOYHOCTh 3HAHUM, ITI0 | METOAaX KIETOYHOH WHXXEHEPUH, €€ CBA3h C IPYTHUMHU
MIpaBWIIA YKCILTyaTaI[uu pAy pa3fenoB KIETOYHON WHXEHEPHUH, €€ CBS3h C OTpaciIMU HAyKH.
OMOTEXHOIOrHYECKOTO WHXECHEPHH. JPYTUMH OTPACISIMU HAYKH

000pyI0BaHUST; METOIbI
¢bunpTpanmu, cenaparnmm,
HEeHTpUPYTUPOBAHHUS,
OTCTauBaHus, (pJIOTALUN
WIJIA KOAryJIsiumg;
XUMUYECKHE U
OMOXMMHUYIECKHE METOTBI
OYHMCTKH MPOAYKTA;
TpeOOBaHUS OXpaHbI
TPY/1a; TEXHOJIOTHYECKHE
WHCTPYKIIHA TIO
npousBojcTBy bAB

1 TCXHOJIOTUAMU.

HIIK-6.2. YMeer
MIPOU3BOAUTH PAOOTHI 1O
Pa3MHOKCHHUIO U

OOyuaromuiicst He ymeeT
WA B HETOCTAaTOYHOU
CTEIIEHU YMEET

OObyuaromnuiics
JIEMOHCTPHPYET HEMOJTHOES
COOTBETCTBHUE CIICAYIOIIIX

OObyuaromuiics
JIEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHUE CIICAYIOIINX

OOyuaromuiics IeMOHCTPUPYET
IIOJIHOE COOTBETCTBUE YMEHUH B
paboTe C KyJIbTypaMH PaCTUTEIIbHBIX
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BBIPAIIMBAHUIO
MIOCEBHOT'O MaTepuaa
ISt
OMOTEXHOJIOTHYECKOTO
nporiecca moxy4eHus
BAB; npou3BoauTh
oTOop 00pa3IoB
KYJbTYpaJIbHOMN
KHUJIKOCTH JIJIst
OMOXMMHUYECKOTO U
MHKPOOHOJIOTUIECKOTO
KOHTPOJIS;
OCYUIECTBIIATh
paszaeneHue
KYJIbTypaJIbHON
JKHUJKOCTH 1 OMOMAacChI
Pa3IMYHBIMU METOIAMU;
MIPOU3BOJIUTH PAOOTHI IO
Pa3pyILIEHUIO KIETOYHON
000J10YKH U BBIIEICHHUIO
[EJIEBOTO MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA,
MIPUMEHSTh
IKCTPAKI[MOHHBIE U
HMOHOOOMEHHBIE METO/TBI
JUTSL OYMCTKH TIEJICBOTO
MPOAYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA OT
IIPUMECEH;
o0ecreunBaTh
BBINOJIHEHHUE TPOLIECCOB

aHAJIM3UPOBATh IIPOLIECCHI
KJICTOYHOW MHKEHEPUH,
HCII0JIb30BaTh METO/BI
paboTHI C KyJIbTYpaMH
KJIETOK paCTEHUN U
KUBOTHBIX.

YMEHUH: moaoop u
IIOATrOTOBKA ITNTATCIIbHBIX
cpen, HCIOJIb30BaHHe
MCTOHOB KYJIbTUBHUPOBAHUSA
KJIETOK, IPOU3BOIUTH OTOOP
po0 U BBIICTICHUE [IEJIEBOTO
MPOIYKTA.

YMEHUNA. YMEHUSI OCBOCHHBI,
HO JIOIy CKaroTCsl
HE3HAYUTENbHBIEC OINOKH,
HETOYHOCTH, 3aTPyIHEHUS
B paboTe ¢ KyJIbTypaMu
pPACTUTENbHBIX U )KUBOTHBIX
KJIETOK.

¥ KHBOTHBIX KJIETOK. CBOOOTHO
orepupyeT MpruoOpPETCHHBIMU
YMEHUSIMU, TPUMEHSIET UX B
CUTyalluiaXxX MOBBIIICHHOU CJII0KHOCTH.
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rpaHyJIMpPOBaHUS,
IpaXUPOBAaHUS U
TabJICTUPOBAHUS
rOTOBOM IPOAYKIIMH

NIIK-6.3 Bnaneer
METO/laMH
KyJIbTHBUPOBAHHUS
MHKpPOOPraHu3MOB-
IIPOAYLIEHTOB,
KJICTOYHBIX KYJIBTYD
YKUBOTHBIX U PACTECHUM;
cenapanuu
KYJIbTYPaJIbHON
JKUJIKOCTH U OMOMAaCChI
U1 IPOBEJICHUS
OMOTEXHOJIOIMYECKOTO
IIpoLecca; BblIIEIECHUS
MIpOAYyKTa OMOCUHTE3a U
IIPOBEJICHUE OYUCTKU U
KOHIIEHTPUPOBAHUS;
IIOJIy4Y€HHUs] TOTOBOU
(bopMbI (hepMEHTHBIX
npenaparos,
MPOOUOTHUKOB,
peOUOTHKOB,
JIEKapCTBEHHBIX CPEJICTB,
BaKIINH, OMOyA00peHuni

OO6yuaronuiics He BiaieeT
WM B HEIOCTATOYHOMN
CTETICHH BIIa/ICET
METOZaMHU paboThI C
KYyJIbTypaMH KJIETOK.

OOyJaromuiics UCIBITHIBACT
3HAYUTENbHBIC 3aTPyAHEHUS
IIPU UCII0JIb30BAaHUH METO/I0B
JUIS KYJIbTUBUPOBAHUS
KJIETOK paCTEHUH U
KHUBOTHBIX, METOJIOB
Hay4yHOT'0 aHaJI13a
pe3yabTaToB, paboThI C
Hay4YHOU JUTEpaTypOil.

OOyyaromuiicst 4aCTHYHO
BJIaJICET METOJIaMH PAOOTHI
C KyJIbTypaMu KJIETOK
pacTeHU 1 )KUBOTHBIX,
MpPUMEHSET 3HAHUS
€CTECTBEHHO-HAYyYHBIX
JTUCIUTLIUH TIPU
IIPOrHO3UPOBAHUH
Hay4YHbIX UCCIIEIOBAHUI.
HasreIkn 0CBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYHUTEIJIbHBIC OIINOKH,
HETOYHOCTH, 3aTPYIHEHHUS.

OOy4aromuiicst B MOJIHOM 00beMe
BJIaIeeT METOaMH PabOThI C
KJIETOYHBIMHU KyJIbTypamu. HaBeiku
OCBOEHBI TTOJIHOCTHIO.




7.3 OueHoYHbIE CpeaCTBA

7.3.1. Texyuuii KOHTPOIIb

Ne | HaumeHnoBaHme onieHoy-
Kparkas xapakTepucTHKa OLIEHOYHOTO CPeACTBA
ocC HOTO CpeICTBA
CoBMecTHas AATENbHOCTh TPYMIBI 00yYaroIuXcs ¥ MeIarornieckoro pa-
n OOTHHUKA noj yhnpaBJieHHEM IeJaroriuaecKkoro padboT-
1 PaKTUYECKHE 3aHITUS 5 i
(I13) HUKa C IEJIbI0 PEIIeHHs] y4eOHbBIX 1 TPOECCHOHANBHO - OPHEHTHPOBAHHBIX
3anay. [lo3BoMseT OIeHNBATh YMEHHE aHATM3UPOBATE U PENIaTh TUITHIHBIC
PO eCCHOHATTLHBIC 3aTa4H.
Toksan, Hp(i)lyKT § CaMOCTOSATEIbHON paboThl cTyIeHTa, MpeacTaBIIsio-
5 cooGIIeHTE uii co0oil myOomuuHoe BBICTYIICHHE MO NPE/ICTABICHHIO
[TOJTy9E€HHBIX PE3YIbTATOB PEIICHHUS ONPEIeIEHHON YIeOHO- PaKTHYECKOMH,
A0 y4e0HO-HCCIIeI0BATENHCKON MITH HAYYHOH TEMEI.
Vermbiii onpoc CpencTBo KOHTPOIISI, OPraHN30BaHHOE KakK CIierraibHas Oecena megaroru-
3 coBeceoBaHTe, YECKOTO pa6ovTHm<a ¢ 00yJaroImmMcsl Ha TEMBI, CBI3aHHBIE C usy1aeMot
(VO) TUCIMILTUHOMN, U PAaCCYUTAHHOE Ha BhISICHEHUE 00beMa 3HaHUI 00yJatole-
rocsl 110 ONPE/ICIICHHOMY pa3Jielly, TeMe, MPodJIeMe U T.11.
4 Tect Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUH, TO3BOJIIONIAS ABTOMATHU3HUPO-
M BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUI U YMEHHI 00Yy4arouierocs.

7.3.2. IIpoMexyTouHas aTTecTanus

[TpomesxyTouHas aTrTectanus oOyyaromuxcs B popMe 3Kk3aMeHa POBOAUTCS 110 Pe3yiibTaTaM
BBITIOJIHEHHUSI BCEX BHJOB Y4YE€OHOH pabOTBHI, MPEeTyCMOTPEHHBIX YYEOHBIM IUTAHOM II0 JTaHHOM
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUYUTHIBAIOTCS PE3YJIbTAThI TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OlLEHKa CTENeHW IOCTH)KEHUS OOyYaloIMMUCS IUIAHUPYEMBIX PE3YJIbTaTOB
o0yuyeHHs] MO AUCLUIUIMHE (MOJIYJII0) MPOBOJUTCS IperojaBaTesieM, BEIyLIUM 3aHATHUSA 10
JUCIUILINHE (MOIYJII0) METOJIOM IKCHEPTHOM olleHKH. [1o nToraM nmpoMeKyTo4HON aTTeCTalluy 1o
JUCLHUIUTMHE (MOJYJIIO) BBICTaBIIsIETCS OLleHKa. K MpoMexXyTOUHOH aTTecTaluy 10MyCKarTCs TOIbKO
CTYJI€HTBI, BBIMOJIHUBIINE BCE BUJIBI yUeOHOM pabOThl, Ipe1yCMOTPEHHBIE pabouell MporpaMMoil o
mucuuruinee «KynbTUBHpOBaHME KIETOK PACTEHUN M )KUBOTHBIX).




