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1. Heaun, 3a7a4m ¥ IJIaHUPYeMble Pe3yJbTAaThl 00yYeHHs M0 AUCHUILIHHE

K OCHOBHBIM IeNsIM OCBOCHMS AWUCHMIUIMHBI «KyIbTHBHpOBaHHME KJIETOK pacTeHHH |
KHMBOTHBIX)» CJIETyeT OTHECTH:

— (opmMupoBaHue y 00y4arOmUXCs IMYHOCTHBIX U MPOQPECCHOHANBHBIX Ka4eCTB, 3HAHUN U
yMEHUH B 00JacTH MPOU3BOACTBA OMOTEXHOJOTMYECKUX MPOAYKTOB, MPOIYLIEHTAMH KOTOPBIX
SIBIISIFOTCS. KYJIBTYPBI 9YKapHOTHYECKUX KIIETOK;

— ¢opmupoBanne TPO(YECCHOHANBHBIX KOMICTEHIMH, IO3BOJISIOIMX OOECIEeYUTh
BeinosiHenne TpedoBanuii ®I'OC BO ¢ yyerom ocobeHHOCTEH Hay4HO-00pa30BaTEIbHON LIKOJIBI
YHusepcurera

— obecrieueHne akTyalbHBIX IIOTPEOHOCTEH PHIHKA TPY/Ia B KaJIpax C BBICIIUM 00pa30BaHHUEM.

K ocHOBHBIM 3asauaM OCBOEHHS IUCHUILTHMHBI «KyJIbTHBHpOBAaHUE KICTOK pPAcCTEHHH M
KUBOTHBIX)» CIIEAYET OTHECTH:

— OCBOCGHHE TPaBWJI pabOTHI C KJIETOYHBIMH KYJIbTYpaMH, TPeOOBaHUH, MPEAbIBISEMbIX K
Ka4eCTBY 9YKapHOTHUYECKUX MTPOIYLIEHTOB, IPUMEHSEMBIX B PA3IMYHBIX OTPACIISIX;

— U3y4YCHUE NPUHIMIIOB CTEPUIIbHON pabOThl B YHCTHIX IMOMEIICHHSIX, a TAK)KE TPeOOBaHUI
oOecnieueHrs OMOOE30MAaCHOCTH; O3HAKOMJIEHHE C METOAAMM IOJY4YEHHUS KIIETOUHBIX JIMHUN C
HOBBIMH (33JaHHBIMU CBOMCTBAMH);

— QopMupoBaHue HaBbIKAa BEICHHs 0a30BOW JOKYMEHTAIlMH, CONPOBOXKAAIOIIEH paboTy
OHOTEeXHOJIOra.

Oo6yuenue no auctuiuimHe «KyapTHBHpPOBaHUE KIETOK PACTCHUN M )KMBOTHBIX) HAIIPABJICHO
Ha (popMUpOBaHUE Y 00YJAIOUIMXCS CISTYIOINX KOMIIETCHITHIA:

NuaukaTopsbl 10CTHXKEHUS
KOMIIeTeHIIUH
NOIIK-1.1
OIIK-1 NOIIK-1.2
NOIIK-1.3
UIIK-6.1
I1K-6 NIIK-6.2
NIIK-6.3

Koa v HaumeHnoBanue KOMIeTEHII N

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlucumiuinHa OTHOCHTCA K 4YacTd, (OPMUPYEMOW ydYacTHUKaMH 00pa3oBaTelIbHBIX
oTtHouIeHuii 6;oka b1 «Jlucuunnuuel (MOIyNN)», SIEKTUBHBIE TUCIUTIIHHBI.
«KynpTUBUpOBaHHE KJIETOK pACTEHUH U IKUBOTHBIX» B3aUMOCBSI3aHA JIOTUYECKH U
COJIEPKATEIHHO-METOAMYECKHU CO CIASAYIOIIMMH JUCIUIUIMHAMH | ipakTrkamu OOIT:
- OOuras Ouosnorust U MUKpoOHOJIOTHS
-  buoxumus
- OCHOBBI OMOTEXHOJIIOTHH
- TIpowmbinuieHHAss OMOTEXHOIOTHS
- OCHOBBI MOJIEKYJISIPHON OMOJIOTUN

3. CTpykTypa u cofep:kaHue TUCUUILIHMHBI

OOmiass TPyJOEMKOCTh JUCIHUIUIMHBI COCTaBisieT 3 3aueTHble eauHuIpl, T.e. 108
aKaJeMUYeCKHX 9acoB (M3 HUX 36 4acoB — caMOCTOsATEIbHAs paboTa CTYACHTOB).

Juctunnuay «KyabTHBHUpPOBaHHME KJIETOK PACTCHHM M JKMBOTHBIX» M3y4alOT Ha YETBEPTOM
Kypce (CeapMoi ceMecTp): JeKINH — 24 akaJeMUYeCKH yaca, CEeMUHAPCKUE/TIPAKTHUECKUE 3aHATHS
48 gacoB, hoopMa KOHTPOJISI — IK3aMEH.

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(o dopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus



Ne . KoanuecTBo CeMmecTpbl
Bup yueOHoii padoThl
n/n 4acoB 7
1 | AyauTopHble 3aHATHS 72 72
B tom uncie:
1.1 | Jexuun 24 24
1.2 | CemuHapcKue/paKTHUECKUE 3aHITUS 48 48
1.3 | JJaGoparopHbie 3aHATHS -
2 | CamocTosiTe1bHas1 paboTa 36 36
3 | IlpomesxyToUHas aTTeCTAIUS
3auvet/nud.3auer/7K3aMeH AK3aMeEH
Hroro 108 108
3.2 TemaTnyeckuii NJIaH M3y4YeHHs TUCIUNIHMHBI
(mo dhopmam oOyueHus)
3.2.1. Ounas dpopma oOydeHuUs
TpyaoemkocTh, yac
AyautopHas pa6ora -
ERERERE
Ne Pa3nennl/TeMbl o - 2% = z = § 2 ¢ %‘
n/n JUCIUIIHHBI ® =t & 3 = e = 2 g g <
=) = = EZ| &= E2| 5 &
2 | E58 8% | 2| ¢
SE |8 | &%
@)
1 Beenenune. OCHOBHbIE TEPMUHBI U 5 1 5 9
OIpeJieNIeHusl.
9 buobe3omnacHocTs, OMOITHKA U 4 1 5 1
BaJIUIAITHSL.
CrtpykTypa, IIIaHUPOBAHHUE U
3 | obopynoBaHue 1aOOPATOPHBIX 4 1 2 1
TTOMEIIEHUH.
4 ITocyna u cyOcTpath! ans 5 1 9 5
KYJIbTUBUPOBAHHSI KJIETOK.
5 | Cpensl u 1006aBKHU K CpeiaMm. 4 1 2 1
6 | Metoabl acenTHKH. 7 2 4 1
7 [TonroroBuTeNbHBIE PAOOTH U 5 1 9 9
CTEepHJIN3AIMSL.
8 | buonorust KyITbTHBHPYEMBIX KJIETOK. 8 2 4 2
9 | XapakTepHucTHKa KIETOK. 5 1 2 2
10 | KpnokoHcepBaIrus KICTOK. 5 1 2 2
11 | Metobl nony4eHus KaJuTyCHOW TKaHH. 5 1 2 2
12 CycrieH31OHHbIE KYIIbTYpHBI 5 1 9 5
pPaCTUTENLHBIX KJIETOK.
13 Mopq)uoreHe3 B Ky/ILTYpE KIETOK 1 1 5
TKaHEeH pacTeHUH.
14 | IlepBuyHas KyJIbTypa. 2 4 2
15 | CyOkynbTypa U KJIeTOYHbIE JIMHUH. 5 1 2 2




16 | KinonupoBaHue U CEIEKIHUS. 8 2 4 2
17 | MeTobl pa3iesieHust KIETOK. 5 1 2 2
18 CTBOJIOBBIC KJIETKU U 5 1 5 9
muddepeHnrpoBKa.
19 | Tpanchopmanyss ¥ UMMOPTATH3AIIUS. 5 1 2 2
20 KynbTypsl cienuduaeckux THIIOB 5 1 9 5
KJICTOK.
Hroro | 108 24 48 36
3.3 CoaepxaHue TUCHUNIHHBI
1. buonorus KynpTUBHpYEMBIX KIETOK. BiMsiHHE OKpyKarowmenh cpeabl Ha KYJIbTypy
KJIETOK, KJIeTOUHas aare3us, npoiudepanus u nuddepeHupoBka.
2. CrpykTypa, IUIaHHpOBaHME W OOOpyIOBaHME JAOOPATOPHBIX  IMOMEIICHUH.

BcnomorarennsHblie CJ'Iy>K6BI U CHCTCMbI, INIAHHUPOBAHUEC ACCIITHYCCKUX KOMHAT, I/IHKY68.I_II/IH,
INOMCIICHHUA OJIA ITOATOTOBUTCIIBHBIX pa60T.

3. Metonsl acentuku. Lenu acenTuku, 00bEKThI ACENITHKH, CTEPUIIN3ALINS, TAMHHAPHBI
MOTOK, TPHOOPBI U 000PYIOBAHHE.

4. buoGe3onacHocth, OuodTHKa U Bamupanus. OLEHKa pUCKa, CTaHAapTHBIC
ollepalMOHHBIE NIPOLEAYPHI, 00IIast 6e30MaCHOCTh, OMOIOTHYECKas OTACHOCTb.

5. [MTocyna u cyGcTpaThl Uisi KyJIbTUBHPOBAHUS KJIETOK. BBIOOp MOCY/IbI, BIUSIONICH Ha
KJIETOYHBINA pocT. CyClIeH3UOHHBIE KYIbTYpPbI, [ICEBJIOCYCIIEH3HUH.

6. Cpensl u nobaBku K cpenam. VcTopusi KyabTypallbHBIX METO/OB, COCTaB Cpel,

OCHOBHbIE KOMIIOHEHThl. PU3MOJIOTMUECKUE COJIEBBIE PACTBOPHI, MOJHBIE MUTATEJIbHBIE CPEIBI.
Bb100p CHIBOPOTKH, TECTUPOBAHUE; ApYrUe 100aBKU (AaMUHOKUCIOTHI, BUTAMHUHBI, TOPMOHBI U Jp.).
beccbIBOPOTOYHBIE CPEABI.

7. [ToaroroButenbHple paboThl K crepunmzanus. Crepwinzanus 000pyIOBaHHUS U
PacxXoIHBIX MaTEpPHAJIOB, PEAreHTOB U CPeJl, KOHTPOJIb, IPOBEPKA KAUECTBA U XpaHEHUE.

8. JlenoHnpoBaHue KJIETOK B KoJuleKuusax. KprmobaHku, o00opyqoBaHUE M PacXOJHbIE
MaTepuaibl 111 KpUOXPaHUIIUIII.

9. KpunoxoHcepBanus 1 KOJIMYECTBEHHBIN aHaIN3. Kpruonporekropsl. 3aMmopakxuBaHUeE.
[IporokonupoBanue xpanenus. OLeHKa )KH3HECITOCOOHOCTH.

10.  TexHuka modydeHHUs KaJIyCHOW TKaHU. Mopdonoruueckue M (U3NOIOrHMUYECKHE
XapaKTEPUCTUKU KaJUTyCHBIX KYJIbTYP.

11.  CycneH3uoHHbIE KyJIbTYpbl PACTUTEIbHBIX KJIETOK. [IpoTomnacTsl.

12. Mopdorenes B KynbType KJIETOK U TKaHed pacteHuil. CoMaTH4ecKuii SMOpHOTEeHE3.
Perymsmus mopdorenesa.

13.  IlepBuuHas KynbTypa. THUIBI HEPBUYHBIX KYJIBTYP, TOJydeHHE 00pa3I0B, IepBUYHAS
JIOKyMEHTaIUsI.

14. CyOkynbTypa U KJIETOYHblE JUHUM. Bo3pacT KyabTypbl, MapKHpPOBKA.
CranpapTu3anys yclIoBUM KyJbTUBUPOBAHMS, BEAECHUE TOKYMEHTALIUH.

15. KnonupoBanue u cenexiusa. KnoanpoBanue, ctumynsmus 3QPEeKTUBHOCTH TTOCEBA,
CYCIIEH3MOHHOE KJIOHMpOBaHUE. Boiaenenne ki10HOB. CeleKTUBHBIE CUCTEMBI.

16. Paznenenue knertok. MeTonbl pa3iesieHHs KIETOK: CEIMMEHTalMs, NPUMEHEHHUE
AQHTUTEJ, MATHUTHBIN COPTHHT, (PIIyOPECIIEHTHBIN COPTUHT U JIp.

17.  Xapakrepuctuka kjaeTok. HeoOXoAMMOCTh XapaKTepUCTHUK, BEACHHE TOKYMEHTAIIUH,
HOJTBEPKEHUE ayTECHTUYHOCTH, MOp(doiorusi, kapuotunupoBanue, STR- u n3opepMeHTHBIN aHAIN3,
ananu3 3kcnpeccud MPHK u 6enkoB, aHTUTE€HHBIE MapKephI.

18.  CrBomnoBble KIeTKH U quddepeHnrpoBka. [IacTHIHOCT CTBOJOBBIX KiIeTOK. CTanuu
muddepenrpoBku. Mapkeps! quddepernunpoBku. Maaykius auddepeHunpoBK, GakTopsl




19.

Tpancdopmanus u ummoptanuzanust Kontamunarus. MeToabl KOHTPOJISE KauecTBa.

I'eneTnyeckass HecTaOMIbHOCTH. KOHTAaKTHOE TOPMOXKCHHUC. BI/II[BI U HUCTOYHHKHU KOHTaMHHaHHﬁ.
3JII/IMI/IHI/IpOBaHI/Ie KOHTaMHWHAHTOB.

20.  Kynberypsl cnenn¢udeckux TUHOB KIeTOK. OCOOCHHOCTH KyJIbTHBHPOBAHUS KIETOK
pa3HbIX TUNOB. KynbTHBHpOBaHUE HA (DUAECPHOM CIIOE.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

1. buosnorus KyJ1bTUBUPYEMBIX KIIETOK.

2. CrpykTypa, IUIaHupOBaHKE U 000PYAOBaHHE Ja00PATOPHBIX TOMEIICHUH.

3. Mertonp! acenTuky.

4, Buobe3omacHOCTh, OMO3THKA U BaTUAAIS.

5. [Tocyna u cyOcTpathl Asst KyJIbTUBHPOBAHHS KIETOK.

6. Cpenpl 1 100aBKH K Cpeiam.

7. [ToaroroBuTensHbIC PAOOTHI M CTEPHIIH3ALINS.

8. JlenmoHnpoBaHuE KIETOK B KOJUICKITUSX.

9. KprokoHcepBanus 1 KOJIMYECTBEHHBIH aHAJIH3.

10. TexHuKa oy4eHus: KaJUIyCHOM TKaHH.

11.  CycneH3uOHHBIE KyJIbTYPbI PACTHTENBHBIX KIeTOK. [IpoTormiacTsl.

12. Mopdorenes B KyabType KIETOK U TKaHEH pacTCHUH.

13.  IlepBuunas KynbTypa. THUITBI HEPBUYHBIX KYIBTYp, HOTy4YSeHHE 00paA3IOB, IIEPBUYHAS
JOKYMEHTAITHSL.

14.  CyOkynpTypa W KJIETOYHBIE JHMHUH. Bo3pacT  KynbTypbl, MapKHpPOBKA.
CrangapTu3anus ycjaoBUil KyJIbTHBUPOBAHHMS, BEJCHUE JOKYMEHTALIUH.

15.  KiionupoBaHHE U CEJIEKITHSI.

16. Pasnienenue KieTok.

17.  XapakrepucTuka KJIETOK.

18.  CrBonoBbIe KIeTKU U nuddepeHupoBKa.

19. Tpancdopmaiyist 1 UMMOPTATU3ALIHS.

20.  KynbTypsl cienn(pu4eckux TUIOB KIIETOK.

4, YyebHO-MeTOANYEeCKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHble JoKyMeHTHI 1 'OCThI

He npenycmorpeno

4.2

OcHoBHas JIuTEpaTypa

@pemnu P.A. Kynsrypa )xuBoTHBIX Ki1eToK. [IpakTnueckoe pykoBoactso.M., bunom, 2017
bekep M. E., Jluenunem I'. K., Paiinynuc E. I1. buorexnonorus. M.: Arpornpomusaar,

1990. 334 c.

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

byrenko P.I'. u np. Knerounas unxenepus. - M.: Boicmias mkomna, 1987.

Banuxanosa I'.)K., Paxum6aes U.P. Kynbrypa kiieTok 1 OMOTEXHOJIOTUSI paCTEHUH.
VYuebnoe nmocodue. Anma-Ata: uza. Kasl'y, 1989. 80 c.

4.3

JlonosiHMTEIBbHAS JIUTEPATypPa



[enkynos, C.H. 'enernueckast urmkenepus / C.H. lenkynos. — U3a. 4-oe, crepeot. 3-my.
— HoBocubupck : Cubupckoe yHUBEPCUTETCKOE M31aTenbcTBO, 2010. — 514 c.

2. Ty3oBa, P.B. MonekysipHO-reHETHUEeCKHE MEXaHU3MbI IBOJIIOLIMA OPraHUYECKOI0 MUpA.
I'enetnueckas u knerounas urwkenepus / P.B. Ty3zosa, H.A. KoBanes. — Munck : benopycckas
Hayka, 2010. — 396 c.

3. XKykoBa, A.I'. MonekynspHas OMoI0Tus: YIeOHHK C yIIpaKHEHUsIMH U 3aaadamu / A.T.
Kyxosa, H.B. Kusuuenko, JI.I'. 'opoxoBa. — Mocksa ; bepnun : lupekr-Meaua, 2018. — 269 c. :
WJI., TaOJI.

4. IManees, H.I'. OcHoBsI kietounoi 6uonoruu / H.I'. [Tanees, .. beccuetrnos ; pen. T.IL
[lxypat ; MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit @eneparuu, OenepaabHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa30oBaTebHOE YUPEKICHHE BBICIIETO MPO(ECCHOHATEHOTO
obpazoBanus «lOxHbI GenepanbHblil yHuBepcutet". — PoctoB-Ha-Jlony : M3narenscTtBo FOxxHOTO
denepanpHOrO YyHUBEepcuTeTa, 2011. — 246 c.

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
He npenycmorpeno

45 JIuneH3HOHHOE | CBOOOIHO  pacHpoCTpaHsieMOe  MPOrPpaMMHOE
o0ecreuenue

He npenycmotpeno

4.6 CoBpemeHHble TpodeccHOHATbHBIE 0a3bl JAHHBIX U WH(POPMALHOHHbIE
CIPaBOYHbIE CHCTEMbI

1. www.elibrary.ru — nay4dnast anextponHas OubiIMoTeKa

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

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

5. MarepuajibHO-TEXHUYECKOE o0ecreyeHue

AynutopHblil GoHA, BKIIOYas ayJTUTOPUH, OCHAILIEHHBIE MPOEKTOPAMU U KOMIBbIOTEPaMU;
AJIEKTPOHHBIE PECYPCHI, B TOM YHCIE Ul MPOBEICHUS KOMIBIOTEPHBIX TECTHMPOBAHUM; ydeOHas
JaUTEparypa.

JlexuuonHast ayautopust kadenpsl «XumoOuorex» AB5505. 115280, r. Mocksa, yi1.
ABtozaBozckas, aA. 16 crp. 1. Ocnamenue: Cronbl ydeOHBIE, CTyJbs, ayauTOpHas JOCKa,
MYJIbTUMEAUUHBIA KOMIUIEKC (MEPeHOCHOI MmpoekTop, HOyTOyK). Pabouee mMecTo mpemnojaBaress:
CTOJI, CTYIL

JIaGoparopus kadenps «Xumouorex» A5204. 115280, r. Mocksa, yi1. ABTO3aBOACKas, 1.
16 ctp. 1. Ocnamenue: mabopaTOpHBIE CTOJIBI, BBITSDKHOW IKad, JaMUHAPHBIA OOKC NSt
CTepWIIBHBIX paboT, MukpoOuopeakTop Homunculus, MoOuibHas KoMIpeccopHas CTaHLUA,
neHTpudyra MeIMIIMHCKas JlabopaTopHasi, Becbl ananutudeckue Ohaus, BBICOKOCKOPOCTHOM IIEHKED
MPS-1, wmunuporatrop Bio RS-24, wmununentpudyra MicroSpin, BBICOKOCKOPOCTHas,
MuHHUIeHTpUyra-Bopreke MicroSpin FM-2400, nepconanbHbiii BOpTEeKe ist mpodupok V-1 plus,
NPOTOYHBIN OaKTepUIMIHBIH perupKymsaTop Bo3ayxa UVR-M, pH-metp cranmonapusiii FE20- Kit,
potop R-2 niia aByx 96-1yHOYHBIX UIAHIIETOB, POTOP C ATFOMUHHUEBBIMU aalITOPAMHU Ha 6 MECT JUIs
50 M npo6upok, Tepmoctat CP-100 ¢ dyHKuuei HarpeBa U OXJIaXKACHUS, TEPMOCTAT HU(PPOBOI



TDB-120 tuna “dry block”, repmomeiikep mist 2 mnanmetoB PST-60HL ¢ rperomeil kpbikoit u
1aThOpMON, XOJIOJUIIBHUKY.

3aHATUS TPOBOIATCA B ayJUTOPUAX U JabopaTopusx MHcTUTyTa OMOUHKEHEPHH UM.
K. T'. Ckpsabuna «®UIL] buorexnomorun PAH».

6. MeToanuyeckue pekoMeH aluu

6.1 MeToanyeckue peKOMeHIAIUM /ISl PENoAaBaTeis M0 OPraHu3anuu
00y4eHus1

B xoxme nexnuii mpenonaBaTenh M3NIaraeT W pa3bACHIET OCHOBHBIC, HauOoOJee CIOXKHbBIC
MOHSTHST TEMBI, a TaKXKE CBS3aHHBIC C HEW TEOPETHYECKHME W MPAKTUYECKHE MPOOIEMBI, TaeT
PEKOMEH/IAlMU Ha TPAaKTUYECKOEe WM JabOopaTOpHOE 3aHATHUE M yKa3aHUS Ha CAMOCTOSITECIBHYIO
pabory.

CryaeHTam, IpOIMYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYHUH), HE UMEIOIIME MHUCbMEHHOTO
pelLIeHHS 33]1a4 WK HE TIOATOTOBUBIIHECS K TJAHHOMY MPAKTUYECKOMY 3aHITHIO, PEKOMEHIyeTCs He
IIO3KE, YEM B 2-He[[€ﬂbeIﬁ CPOK ABUTBCA Ha KOHCYJIbTAHUIO K MPCIIOAABATCIIIO U OTYUTATHCA I10
TeMe, u3ydaBleiicss Ha 3aHATUU. CTYy/ICHTbI, HE OTYUTABILIKECS M0 KaXJA0H HE MpopaboTaHHON MU
Ha 3aHATHUAX TEMC K Hadally 3a4eTHOU CeCCrH, YIMyCKarOT BO3MOKHOCTL IMOJYYHUTH MOJIOXKCHHBIC
0aJutbl 32 paboTy B COOTBETCTBYIOIIEM CEMECTpE.

CryneHThl, IPONYCTUBIINE MPAKTUYECKUE U HE OTpabOTaBIIME MPAKTUYECKUE 3aHATHS HE
JIOIYCKAKTCs K 9k3aMeHy. CTYIEHT, MPOMYCTUBIIMIA 3aHATUS TI0 YBOKUTECILHOU MPUYMHE, UMEET
paBo OTPabOTaTh UX B KOHIIE CEMECTPA.

6.2 Meroanueckue yKa3aHHs AJIsl 00y4aIOIIUXCsl M0 OCBOEHHIO THCIMTLTHHBI

Jucuuninuza «KyIbTHBUPOBAHUE KIETOK PACTEHUH U )KUBOTHBIX» IPEAYCMATPUBAET JIEKLIUU
U IPAKTUYECKHE 3aHATH KaXIyr Hexenro. M3ydeHue QUCHUIUIMHBI 3aBEpIIACTCS IK3AMEHOM.
VYcnemHoe uW3ydeHHE JUCHUIUIMHBI TpeOyeT TMOCeIleHUs JIeKIMH, aKTUBHOM paboThl Ha
NPAaKTUYECKUX 3aHATHUSX, BBINOJHEHMS YYEOHBIX 3aJaHMi IperojaBaTelis, O3HAKOMIIEHUS C
OCHOBHOW M JIOIIOJIHUTEIBHOM JINTEPATYPOM.

IIpy moaroTroBke K JEKIMOHHBIM 3aHATUAM CTYJEHTaM HEOO0XOAHMMO Mepe]l OuepeaHOM
JeKIued HeoO0XOAMMO NPOCMOTPETh IO KOHCIEKTY MaTepuan mnpeabiaymed nexuuu. Ilpu
3aTpYAHEHUSX B BOCIPHATHM MaTepHaia cileqyeT OOpaTHTbCs K OCHOBHBIM JIMTEpPaTypHBIM
ucroyHukaM. Ecnm pazoOparbess B MaTepualle OISITh HE YAAloCh, TO OOpaTUTECh K JIEKTOpY (IO
rpaduKy ero KOHCYJIbTalluii) UM K MPETo1aBaTello Ha MPaKTHYECKUX 3aHATHSIX.

[IpakTiueckue 3aHATUS 3aBEpPIIAIOT U3YUeHHE Hau0oJiee BaKHBIX TEM yUeOHOU IUCIUIUIMHBI.
Onu cimykaT Uil 3aKpeyIeHUs] U3y4eHHOIO MaTepuaa, pa3BUTHs YMEHUM U HAaBBIKOB IOATOTOBKHU
JIOKJIaJIOB, COOOILEHUH, MPUOOPETEHUsI OIbITa YCTHBIX IYOJUYHBIX BBICTYIUIEHUH, BEIEHUS
JMCKYCCHM, apTyMEHTAIMH M 3alUThl BBIJIBUTAEMBIX MOJIO’KEHUH, HABBIKOB MPAKTUYECKOH pabOThI
B JabopaTopud OHMOTEXHOJOIMH, a TakXke M KOHTpPOJs IPernojaBaTelieM CTEleHU
MOArOTOBJIEHHOCTH CTYIEHTOB 110 U3y4aeMOU TUCIUIUINHE.

[Ipy 1oOAroTOBKE K MPAKTUYECKOMY 3aHSITHIO CTYIEHThl HMMEIOT BO3MOXHOCTH
BOCIIOJIb30BaThCSl KOHCYJIbTALMSIMU ITPETIOJaBaTENS.

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

O HNPUHOCUTH € COOOM PEKOMEHI0BAaHHYIO MIPEIoIaBaTeNIeM JINTEPATYPy K KOHKPETHOMY
3aHATHUIO;
O JI0 OYEPEOHOr0 TNPAKTUYECKOTO 3aHATUSA 10 PEKOMEHJIOBAaHHBIM JIMTEPATypPHBIM

HCTOYHUKaAM npopa60TaTL TeopeTI/IquKI/Iﬁ Marcpuall, COOTBCTCTBYIOHIeﬁ TEMBI 3aHATUA; IOBTOPHUTH
MPOBCACHHBIC NHCTPYKTAKU 110 TEXHUKE 6630H8.CHOCTI/I;
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O B HayaJle 3aHATHI 3aJaTh NPENOAABATENI0 BOIPOCHI IO MaTepHally, BBI3BAaBLIEMY
3aTPyIHEHHs B €0 IOHUMAHUU ¥ OCBOEHUHM IIPU PELIEHUH 3a/ay, 3alaHHbIX U1 CAMOCTOSATEIILHOTO
peleHus;

O B XO/I€ CEMHUHapa AaBaTh KOHKPETHbIE, YETKHE OTBETHI IO CYLIECTBY BOIIPOCOB;

O Ha 3aHATUM JOBOAMTH KaXIyH 3aJady JI0 OKOHYATEJIbHOIO PpELICHMS,

JEMOHCTPUPOBaTh IMOHMMAHHE TPOBEACHHBIX pAcuyeToB (aHAJIM30B, CUTyallMil), B cllydae
3aTpyAHEHUI 00paIaThCs K MPEro1aBaTelio.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJS U OLIEHNBAHUA Pe3yIbTATOB 00y4eHH s

Meroauka npenojaBaHus JUCLUILIMHBL I[PEIyCMaTpPUBAET IIPOBEACHUE TIPYIIIOBBIX
JICKIIMOHHBIX U IPAKTUYECKUX 3aHATUH.

Texymui KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS CIEAYIOIIUMU CPEICTBAMMU:

- IOKJIaJl ¥ 00CYKJICHHE Ha MPaKTHUECKUX 3aHATHSX, IPOBOAUMBIX B (pOpPME KOJUIOKBUYMA;

- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

@dopma arrecTaluy — 3K3aMeH.

CamocrosarenbHas paboTa CTyJeHTa IMpeanoyiaraeT NnpopaboTKy M yriiyOJeHHe 3HaHUM
OCHOBHBIX pa3iC/ioOB TCOPUHU U IMPAKTHUKU C HCIIOJb30BAHHEM I{OHOHHHTGHBHOﬁ JIUTCPATypbl U
HuTepHer-pecypcoB. [Ipu caMOCTOATENBHOM BBINOIHEHUM DPA3IMYHBIX BHUIOB 3aJaHUM CTYIEHT
YYUTCSI IPUHUMATD peIIeHUs, pa30upars W M3y4daTbh HOBBI Marepuai, padoTaTb C UCTOYHUKAMHU
Hay4YHOI uHpOopMaIuu.

7.2 kana u KpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S
[TokasaTernem OICHMBAHUS KOMIIETCHIINI Ha Pa3IMIHBIX ITarax ux GOPMUPOBAHHS

SIBIISIETCS JIOCTYKCHHE 00YYaIOMIUMUCS TUTAHUPYEMBIX PE3yIbTaTOB OOYUICHHUS 110 TUCITUTUTHHE
(Momysro).



OIIK-1. Crocoben HN3y4aTb, aHAJIM3UPOBATDH, UCIIOJIB30BATH OnojornyecKrue 00OBbEKTHI U IIPOLECChl, OCHOBBLIBASICHh HA 3aKOHAX N 3aKOHOMCPHOCTAX

MaTEMATUYCCKHUX, (1)H31/I‘ICCKI/IX, XAMHUYECKHUX Y OMOIOTHYECKUX HAYK U UX B3aUMOCBA3AX

IToka3aTean

Kpurepun oueHuBanusi

2

3

4

5

NOIIK-1.1. 3naer 3a-
KOHBI U 3aKOHOMEPHOCTH
MaTeMaTHYeCKuX, (Hhu3u-
YECKHUX, XUMHYECKHUX H
OMOJIOTUYECKUX HAYK U
UX B3aMMOCBSI3U

OO6yuarommiics
JIEMOHCTPHPYET MOJIHOE
OTCYTCTBUE WJIH
HEJIOCTATOYHOE
COOTBETCTBHE 3HAHUH.

OO6yyarommiics
JNEMOHCTPUPYET HETIOTHOE
COOTBETCTBHUE 3HAHUH.
JlonyckaroTcs 3HaYUTEIbHBIC
OIIUOKH, MPOSBIISAETCS
HEJOCTAaTOYHOCTh 3HAHUHU, IO

OO6yyarommiics
JIEMOHCTPHUPYET YACTUYHOE
COOTBETCTBHE 3HAHUH 00
OCHOBHBIX HaIlPaBJICHUSX
TEHHOW MHXXEHEPUH, €€
CBSI3b C IPYTUMU

OOyuaromuiicss AEMOHCTPUPYET
IOJIHOE COOTBETCTBUE CIIETYIOINX
3HAHUMU:

OcHOBHbIE HaNpaBICHUs T€HHOU
UH)KEHEPUH, METO/Ibl TEHHOU
UH)XEHEpUH, €€ CBA3b C JPYTUMHU

psLy pa3aenos. OTpPAaCIISIMU HAyKH U OTpPacIIIMH HaYKH.
TCEXHOJIOTUAMU.
NOIIK-1.2. Cnocoben OOyuaromuiics He ymeeT OO6yuaromuiics YMeHus 0CBOEHBI, HO OOyuaromuiicst AeMOHCTPUPYET

U3y4yaTh U
aHAIM3UPOBATh
OHOJIOTMYECKHE O0BEKTEI
Y TIPOIIECCHI

WA B HETOCTATOYHOM
CTEIIEHU YMEET
AHAJIM3UPOBATH METO/IbI
TEHETUYECKON MHKEHEPHH.

JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE YMEHUI
aHAJIM3UPOBATh
Ouosiornyeckue 0ObEKTHI U
IIPOLIECCHI.

JIOITyCKaIOTCS
HE3HAuUTeNIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHHUS
IIPU aHAITUTHYECKUX
OIepanusx, MepeHoce
YMEHUI Ha HOBBIE,
HECTaHJAPTHBIC CUTYyAlLUH.

IIOJTHOE COOTBETCTBUE YMEHUH B
00J1aCTH TeHETUYECKON NHKEHEPHH.
CBobOo1HO onepupyer
nproOpEeTEeHHBIMU YMEHHUSMH,
NPUMCHACT UX B CUTyallusIX
MOBBILIEHHON CI0KHOCTH.

HOIIK -1.3. Bnaneer
HaBBIKAMHU
MCIIOJIb30BAHUS B
npodeccnoHaNbHOM
JeSITEIbHOCTH
OMOJIOTUYECKHIX
00BEKTOB U MPOLIECCOB

OO6yuarommiicst He BIaieeT
WM B HEJIOCTATOYHOM
CTETICHH BIIa/IeeT
METOJIaMHu pabOTEHI.

OO06yuaromuiicsi UICIIBITHIBACT
3HAYUTENbHBIE 3aTPyTHEHUS
MIPH HCITOJIB30BAHUH METOJIOB
TeHHOW WH)XEHEPHUH, METOJIOB
HAYYHOTO aHAJIHN3a
pe3yNbTaToB, pabOTHI C
HAY4YHOH JTUTEPATypPOU.

OO0yuarmuiicss 9aCTUIHO
BJIaJICET METOJJaMH padOTHI,
MIPUMEHSICT 3HAHUS
€CTECTBEHHO-HAyYHBIX
JICITUTUTAH TIPH
MPOTHO3UPOBAHUU
HAaY4YHBIX HCCJIEOBaHUMN.
HaBbIKu 0CBOEHEI, HO

OO0yuaromuiicsi B TOJIHOM 00BeMe
BIIajieeT MeToiaMu paboThl. HaBbiku
OCBOCHBI ITOJIHOCTHIO.
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JIONYCKAIOTCS
HE3HAYUTEIIbHBIC OIIHOKH,
HCTOYHOCTH, 3aTPYAHCHHA.

[1K-6. CnnocobeH mpoBOAUTH OMOTEXHOJOTUYECKHE MPOLIECCHI C UCIIOIb30BAHUEM KYIBTYpP MUKPOOPTraHU3MOB, KIETOUYHBIX KYJIbTYP PACTCHHUM U KUBOTHBIX

IToka3zaTeian

Kpurepun oueHuBanusi

2

3

4

5

UIIK-6.1. 3HaeT MeTOaBI
MOJTYYEHUS TTPOTYKTOB
OMOTEXHOJIOTHH;
CTIOCOOBI
KYJIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB;
MpaBHUJIa HKCIUTyaTaluu
OMOTEXHOJIOTHYECKOTO
000pyIOBaHUS; METOIBI
(bunpTparuu, cenapaium,
neHTpudyrupoBanus,
oTcTauBaHus, GrIoTauuu
WM KOATyJISIUY;
XUMHUYECKHE U
OMOXMMHYECKHE METOIBI
OYHUCTKHU MPOAYKTA;
TpeOOBaHUS OXPAHBI
TPpy/ia; TEXHOJIOTHYECKUE
WHCTPYKIIUHU TIO
npou3BoAcTBY bAB

OO6yuarommiics
JIEMOHCTPHPYET MOJIHOE
OTCYTCTBUE WJIH
HEJIOCTATOYHOE
COOTBETCTBHE 3HAHUH.

OO6yyarommiics
JNEMOHCTPUPYET HETIOTHOE
COOTBETCTBHUEC 3HAHUH.
JlonyckaroTcs 3HaYUTEIbHbBIC
OIIUOKH, MMPOSBIISAETCS
HEJIOCTAaTOYHOCTh 3HAHUHU, IO
pALy pa3ienoB KJIETOYHOU
WHXXEHEPUH.

OO6yyarommiics
JIEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBHUE 3HAHUH 00
OCHOBHBIX HaIlpaBJICHUSIX
KJICTOYHOU UH)XEHEPUH,
METOIaX KJICTOYHOI
WHXXEHEPHH, €€ CBA3b C
JPYTUMU OTPACTSIMUA HAYKH
W TEXHOJIOTHUSIMHU.

OO0yyaromuiics JEMOHCTPUPYET
MIOJIHOE COOTBETCTBUE CJICIYIOLIUX
3HAHUM:

OcHOBHBIE HAIIPABJICHUS KJIETOUHON
WH)XCHEPUH, METO/IbI KIIETOYHOMN
WHXXEHEPHUH, €€ CBSI3b C IPYTUMHU
OTpacIIMU HayKH.

HUIIK-6.2. YMmeer
MIPOU3BOIUTH PAOOTHI 1O
Pa3MHOXKEHHIO U

OObyuaromuiics He yMeeT
WIN B HEIOCTaTOYHOMN
CTETIeHH yMeeT

OO6yuarommmiics
JIEMOHCTPHUPYET HEMOIHOE
COOTBETCTBHE CIIECTYIONTUX

OOyuarommiics
JEMOHCTPHUPYET YACTUYHOE
COOTBETCTBUE CIICAYIOIINX

OO6yuaromuiicss JEMOHCTPUPYET
MIOJTHOE COOTBETCTBHE YMEHUH B
paboTe ¢ KyJIbTypaMu paCTHTEIHHBIX
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BBIPANTUBAHUIO
MIOCEBHOI'0 MaTepuaia
TUISL
OMOTEXHOJIOTMYECKOTO
nporiecca moxy4eHus
BAB; npou3BoauTh
oT00p 00pa3IoB
KYJIbTypajibHOMI
KHUJIKOCTH ISt
OMOXHMHYECKOTO U
MHUKPOOHOIOTUIECKOTO
KOHTPOJIS;
OCYIIECTBIIATh
paszaeneHue
KYJIbTypajabHON
KHUJIKOCTU U OMOMAacChl
Pa3IMYHBIMI METOJAMH;
MPOU3BOIUTH pabOTHI 11O
pa3pyLICHHUIO KIETOYHOU
000JIOYKH U BBIIECTICHUIO
IIEJIEBOTO MTPOAYKTA
OMOTEXHOJIOTMYECKOTO
MIPOU3BO/ICTBA;
MPUMEHSITh
AKCTPAKIIMOHHBIE U
HMOHOOOMEHHBIE METObI
IUTSL OYMCTKH TEJIEBOTO
MPOIYKTa
OMOTEXHOJIOTMYECKOTO
MIPOU3BOJICTBA OT
IpuMecen;
obecrieunBaTh
BBITTOJTHEHHUE TTPOIIECCOB

aHAJIM3UPOBATH IIPOLIECCHI
KJIETOYHOW NHXEHEPUH,
HCIIOJIb30BAaTh METObI
paloThI ¢ KyJIbTypamMu
KJIETOK paCTEHUN U
KUBOTHBIX.

yMeHui: moabop u
HOATOTOBKA MTUTATEIbHBIX
cpen, UCIIOIb30BaHUe
METO/IOB KYJIbTHBUPOBaHHS
KJICTOK, TIPOU3BOJUTH OTOOD
npo0 U BBIIEICHUE [IEJICBOTO
HPOJYKTA.

YMEHHI. Y MEHHS OCBOEHHBI,
HO JIOITYCKaIOTCs
HE3HAYUTEJIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHHUS
B paboTe ¢ KyJlIbTypaMu
PaCTUTEIBHBIX U )KUBOTHBIX
KJIETOK.

M )KUBOTHBIX KJI€TOK. CBOOOIHO
oIrepHupyeT MPUOOPETCHHBIMH
YMeHI/ISIMI/I, HpI/IMeHSIeT HUX B
CHTYaIHUSX MOBBIIICHHOMN CII0KHOCTH.
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rpaHyJIUPOBAHMUS,
APaKUPOBAHUS U
TabIETUPOBAHUS
TOTOBOM NPOJYKIIMU

NIIK-6.3 Bnaneer
METOAaMHU
KYJIbTUBUPOBAHHS
MHUKPOOPIaHU3MOB-
MIPOAYIICHTOB,
KJICTOYHBIX KYJIBTYP
KUBOTHBIX U PACTCHUH;
cernapanuu
KYJIbTypajibHOMI
AKHUJIKOCTU U OMoMacchl
U1 IPOBEIEHUS
OMOTEXHOJIOTMYECKOTO
nporecca; BbleICHUs
MPOJYyKTa OMOCHUHTE3a U
MIPOBE/IEHUE OUUCTKU U
KOHIICHTPUPOBaHUS;
MOJTy4EeHHUs] TOTOBOM
(bopMbI pepMEHTHBIX
IpernapaTos,
MIPOOMOTHKOB,
peOHOTHKOB,
JIEKapCTBEHHBIX CPEIICTB,
BaKIIMH, OMOyn00peHuit

OOyyaromumiics He BIaIeeT
WK B HEJOCTATOYHOM
CTCIICHU BIIAJICCT
METoaMH PabOThI ¢
KYyJIbTYpaMH KJIETOK.

OOy4Jaromuiics UCIBITHIBACT
3HAYUTENbHbIE 3aTPYAHEHUS
MIPH UCTIOIH30BaHUU METOJIOB
JUIs KyJbTUBUPOBAHUS
KJIETOK paCTEHUHN U
KUBOTHBIX, METO/IOB
Hay4YHOI'0 aHajIMu3a
pe3yNIbTaToB, PabOTHI C
Hay4HOU JIUTEPATYPOU.

OO0yyaromuiicss 4aCTHYHO
BIIQJICET METOJIaMH PaOOTHI
C KyJIbTypaMu KJIETOK
pacTeHUH U KUBOTHBIX,
MIPUMEHSET 3HAHUS
€CTECTBEHHO-HAyYHBIX
JUCIUIUIMH TIPU
MIPOTHO3UPOBAHUH
Hay4HbIX HCCIIEJOBAaHUMN.
HaBrpIkn 0CBOEHBI, HO
JIOITyCKaIOTCS
HE3HAUYUTEJIBbHEIC OIIUOKH,
HETOYHOCTH, 3aTPYIHEHHUSL.

OOyyJaromuiics B IMOJIHOM 00beMe
BJIaJICET METOIaMH PabOThI C
KJICTOYHBIMU KYJIbTYpaMH. Hasrikn
OCBOEHBI TTOJIHOCTHIO.




7.3  OueHoYHbIE

cpeacTBa

7.3.1. Texyuiuii KOHTPOJIb

Ne | HammeHoBaHHe OIIEHOY-

KpaTtkasi xapakTepucTHKa 0LEHOYHOT0 CPeICTBA

0C HOT'0 CpPeICTBA
CoBMecTHasI eI TeNFHOCTD TPYIITHI 00YJaIOIMUXCS U TIeTarOTMYeCKOro pa-
0oTHUKA o/t yhpaBiieHHEM TeJaroruaeckoro padboT-
IIpakTrueckue 3aHATUS
1 (3) HUKa C IEeTBI0 pelIeHns yIeOHBIX U MPO(ECCHOHAIBHO - OPHEHTUPOBAHHBIX
Banad. [lo3BoIsIEeT OlIEHUBATh YMEHHE aHAIM3UPOBATD U PEIIaTh TUITHYHBIC
npodeccHoHANbHBIE 3aa4H.
Toknan, Hp(zI[yKT } CaMOCTOSITeIILHON PpaboTHI CTYACHTA, TIPEACTABIISIO-
5 coobete e co0oit myOmmaHOe BBICTYIJICHNE IO NPE/ICTABICHUIO
(JIC) MOJTy4YeHHBIX PE3yIbTATOB PEIICHUS ONPEeIEHHON yueOHO- MPAKTHIECKOH,

yueOHO-HCCIIeIOBATENbCKOW WIIM HAYYHON TEMBI.

VYeTHBII onpoc

CpencTBO KOHTPOIIS, OPraHM30BaHHOE KaK CIeluaibHas Oecesa neiaroru-
ueckoro paboTHHKA ¢ 00y4aroIUMCs Ha TEMBI, CBS3aHHbBIC C U3y4aeMOi

3 cobecei0BaHMeE, 9 o
(VO) ITUCIIMIUIMHOM, U pacCCUNTaHHOE Ha BBIICHEHHE 00beMa 3HaHUH 00yJaroe-
rocsi 10 OTpeNIeICHHOMY pasfiely, TeMe, MpobaeMe U T.11.
4 Tect Cucrtema CTaHIAPTU3UPOBAHHBIX 3aJaHUil, MO3BOJISIOIAs ABTOMATHU3UPO-
(D) BaTh MPOIIETYPY U3MEPEHHS YPOBHsI 3HAHUN M YMEHHUI 00y4Jaronerocs.

7.3.2. [IpomexxyTouHas aTTecTarus
[TpomesxyTouHas aTTectaius 00ydaromuxcs B popMe sK3aMeHa IPOBOTUTCS 110 pe3yIbTaTaM
BBITTOJIHEHHUSI BCEX BHJOB YUEOHOH pPabOThI, MPEIYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JTAaHHOH

TUCIUILIMHE (MOIYIIIO), TIPH

O9TOM YYHUTBIBAKOTCA PE3YJIbTAThI TCKYIICTI'O KOHTPOJIA YCIICBACMOCTH B

TedeHue cemecTpa. OIeHKa CTENEHW JOCTHXKEHHUS OOYy4aloUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaToOB
o0y4yeHMs] 1O JAUCHMIUIMHE (MOJYNIO) IPOBOAUTCS MpernojaBaTeieM, BEAYIIUM 3aHSATHS 110
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM oleHKU. [1o uToram npomMexyTo4HoN aTTecTaluy 1o
JUCLHUIUIMHE (MOAYIIO) BHICTABIsIeTCs OlleHKa. K mpomeKyTouHOM aTTecTaluy 10MyCKatTCs TOIBKO
CTY/ACHTBI, BBIITOJHUBIIINE BCE BU/BI y4eOHOI pabOThI, MPEeayCMOTPEHHBIE paboUe mporpaMMoit 1mo
mucuumuinHe «KynbTUBUpOBaHUE KIETOK PACTEHUN U )KMBOTHBIX».




