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Choucox AOKYMEHTOB U MaT€epua’jioB

1. IlepeueHp IIAHUPYEMBIX PE3YJIbTATOB OOYYEHUS IO AUCHUILIUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yIbTaTaMH OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl
2. llens 1 MECTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

3. Conepxanne paboueld mporpamMmbl (00bEM IMCUUIUIMHBI, THIBI U BUIBI Y4EOHBIX
3aHATHH,  ydeOHO-MeToandeckoe  oOecredeHHe  CaMOCTOSITENbHOW  PabOThI
oOyyJaromuxcs)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCLUILINHE

4.1. TlepeyeHb KOMIIETEHIIMIA C yKa3aHHEM ATalloB WX (OPMUpPOBAHHS B TpOIECCE
OCBOEHHSI 00pa3oBaTeNbHOM mporpamMmbl. OnucaHue TNOKa3zaTeled U KPUTEPHUEB
OIICHMBAHMSI KOMIIETEHIMH Ha DPAa3IWYHBIX 3Tanax HUX (OPMHUPOBAHMS, ONUCAHHE
IKaJI OOCHUBAHUA

4.2. TumoBble KOHTPOJBHBIE 3aJlaHWs WM WHBIE MaTepHaJIbl, HEOOXOAUMBbIE IS
OLICHKM 3HAaHWM, YMEHWMN, HABBIKOB M OINbBITA JACITEIBHOCTH, XAPAKTEPU3YIOIINX
sTanbl (OPMHUPOBAHUS KOMIIETEHIIMH B Mpollecce OCBOEHHS 00pa3oBaTENIbHOM
IIporpaMmal. MeTO}II/I‘IeCKI/IC MaTepuraibl, ONPCACIAIOIINEC TPOUCAYPbl OLUCHUBAHUS
3HaHI/II\/'I, YMCHHﬁ, HaBbIKOB M OIIbITa JACATCIBHOCTH, XAapPaKTCPHU3YIOMIUX OTallbl
dhopMupOBaHUS KOMIIETEHIIUN

5. YuebHO-MeTomYecKoe U HHPOPMAITMOHHOE 00eCTIeueHNe TUCITUTITUHBI
5.1. IlepeyeHb OCHOBHO¥M W JOMOJIHUTEIBHON Y4EOHOU JIMTEpATyphl, HEOOXOAMMOM
JUISl OCBOCHUS TUCIUTLITNHBI

5.2. Tlepeuenbp  pecypcoB  HHGOPMAIMOHHO-TEICKOMMYHHKAIIMOHHON  CETH
«lHTEepHET» MW NPOrpaMMHOTrO oOOecredeHus, HEOOXOAMMBIX [UIsi OCBOCHHS
JTUCLUILTAHBI

6. MaTepI/IaJ'IBHO-TeXHI/ILIeCKaﬂ 6333, HeO6XOI[I/IMa$I JIIA OCYHIECCTBJICHUA
O6pa3OBaTeJ'II>HOFO mponecca 1o AMCIHUIIINHE



1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o TMCHMUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH pE3yJbTaTaMU O0CBOCHUS 06pa30BaTeJ’[LHOﬁ nmporpaMmmbl

B pesynbraTe ocBoeHUs1 00paz0BaTEIbHON MPOrpaMMBbl 00yHArOIIUICS TOKEH OBIACTh CIETYIOIIUMHU
pe3ynbraTamMu 00y4YeHUs 10 TUCIUTUINHE!

®opmupyemast
KOMIIeTeHIMsI (¢
yKa3aHHueM Ko/a)

Koa u HauMeHOBaHuUe HHAMKATOpa
JOCTHIKCHHUA KOMIICTCHIIUN

PesyabTaTsl 00yueHus no
AUCHUILINHE

[1K-2. IIpoBenenue
pabot 1o
WCCIIETIOBAHUSIM
JIeKapCTBEHHBIX
CPEICTB

ITK-2.1. Pa3zpaboTka
TEXHOJIOTHICCKOM
JTOKYMEHTAIIUHU TIPU
MIPOMBIIIIICHHOM
MIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEACTB

3HaTh:

-pueMbl paboThI €
MUKPOOPraHu3MaMu U
KYJIbTYpaMU KJI€TOK 3yKapHoOT B
CTEPUIIbHBIX YCIOBHSIX:

- (UBHKO-XUMHUUECKHE METOIbI
BBIICJICHUS Y UCCIIEI0BAaHUS
OMOII0INMEPOB;

-METOIbI CTATUCTUYECKOU
00paboTKH Pe3yabTaTOB

JKCIIEPUMEHTA;
- OCHOBBI OMOMH)KEHEPUH;
I1K-2.2. PazpaboTka YMmeTs:
BHEJIpEHHE -TTO/IIeP)KUBATH TIEPEBUBAEMbIE
TEXHOJIOTUYECKOTO Mpolecca JUls KYJIbTYPBI;

MIPOMBIIIIJIEHHOTO IPOU3BOCTBA
JIEKapCTBEHHBIX CPEJICTB

-IIPOBOJIUTH MIOCEB MUKPOOHBIX
KYJIbTYp C COOJI0/IEHHEM
YCJIOBUM CTEPUIHBHOCTH;
- IPUMEHSTH KPUTEPUU
CpaBHEHHSI, TPOBOJUTH
KOPPEISIMOHHBIN 1
TUCTIEPCUOHHBIN aHAIIU3;
-10JIy4aTh
FeHHOMOAU(PUIIMPOBAHHbBIE
KYJIbTYPbl KOCMaTBIX KOpHE

[TK-2.3. OcymecTBIsTh UCCIICIOBAHNE
JICKApCTBEHHBIX CPEJICTB

Bnanetn:

-METOJaMH MUKPOKJIOHAIHHOTO

Pa3MHOXKEHUS PacTeHUN

-MeTOJAaMH UMMOOUITU3aIIUU

(dbepMeHTOB

-TUOPUOMHBIMU TEXHOJIOTUSIMU
-METOJaMH F'eHHOU WH)XKEHEPUH




2. leab 1 MecTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMBbl.

Jucnunnuza «KiieTouHble TEXHOIOIMU PACTEHUID» OTHOCUTCS K BAPUATUBHON 4acTH.
JucuuiuinHa u3ydaeTcs Ha 5 Kypce B 9 ceMecTpe.

enpro ocBoeHuss aAuCUUILUIMHBI «KJIETOYHBIE TEXHOJIOTMM PACTEHUI) SIBISETCA CO3JIaHHUE Yy
CTYJI€HTOB TEOPETUYECKHUX 3HAHUN U IMPAKTUYECKUX HABBIKOB [0 IPUMEHEHUIO COBPEMEHHBIX METOJIOB
KJIETOYHOM M TKaHEBOM OMOTEXHOJIOTMM pacTeHui. M3yueHue AMCUUIIIMHBI MPOBOAUTCA B paMKax
00pa30BaTeIILHON MPOTrpaMMbl TOATOTOBKM OakaiaBpoB MO HampaBieHuio mnoarotoBku — 06.05.01
buonmxkenepuss u OuomHpopmarnka, Npowib TOArOTOBKH «MomeKyssipHas OHOMHXEHEpUS U
OnomH(pOpMaTHKa», W HANPABICHO Ha IOATOTOBKY OOYYAIOUIMXCS K HAYYHO-HCCIEI0BATEIbCKOH,
Hay4HO-IIPOM3BOJCTBEHHOM M NIPOEKTHOW, OPraHU3allMOHHO-YIIPABICHYECKOM, I1€1arorn4eckol |
MH(OPMALIMOHHO-OMOJOTUYECKON JESITEbHOCTH.

B mpouecce wusydyenuss mucuuiuinHbl «KileTOuHbIE TEXHOJIOTHMM pacTeHMi», oOydaromuecs
JOJIKHBI MCIOJIb30BaTh, 00OTraliaTh U CUCTEMATU3UPOBaTh (yHIAMEHTAJIbHbIE 3HAHUS MO OHOJIOTHH,
LUTOJIOTUH, XUMHUH, OMOXMMHH, MOJEKYJISIpHOW Ouosioruu. M3ydeHue 3TOro mnpeamera SBISETCS
BAKHBIM 711 OPMHUPOBAHUS HAyYHOTO MHPOBO33PEHUS CIIEUANINCTa OUOJIOTMYECKOTO0 HAIpaBJICHUS.
CryneHThl JTOJDKHBI MOJIYYUTh MPAKTHUECKHWE HABBIKU JUid paboThl ¢ mpubopamMu U 00OpyIOBaHHEM,
UCIOJIb3YEMBbIMU B Pa3jMUYHBIX OTpaciisiXx HayKd U MPOMU3BOJACTBA — OWOJIOTUH, XUMHUH, MEIUIUHBI,
(hapMaKoJIOTUH U CeNbCKOTO X03siicTBa. BocnurarenbHoe 3HaueHue kypca «Kierounble TexHOIOTUU
pacTeHMil» CBSA3aHO C €ro pojbl0 B (OPMHUPOBAHMM HAYYHOIO MHPOBO33PEHMS], IMO3HABATEIbHON
AKTHUBHOCTH CTYJIEHTOB, C PAaCCMOTPEHHMEM OSTHYECKMX AaCIEKTOB CBS3AHHBIX C HMCCIENOBAHUSIMH U
MCI0JIb30BAHNEM JOCTHKEHUI COBPEMEHHOM HayKu B 00J1acTH OMOJIOTUH PACTEHHI.

Bxomur B 1muKi npodeccHOHaNIbHBIX MUCHMIUIMH. KieTouHble TEXHOJIOTMM PpacTeHUH a
IPEJCTaBIseT COOOM OJHY M3 OCHOBOINOJAralOIIMX IUCHUILUIMH B IOJATOTOBKE OMOMH)KEHEPOB U
ononHpopmarukos. Ilocie n3yueHHs] AaHHOTO MOMYJS BBIIYCKHUK JOJDKEH OBITh IMOJTOTOBIEH K
NEATeNbHOCTH B OMOTEXHOJOIMYECKOW JIabopaTOpMM Ha OHOTEXHOJOTMYECKOM IPOU3BOJICTBE,
9KOJIOTMYECKHUX OPraHU3alMsX U T.II.

OOyuaromuiics JOJDKEH HMETh INpEACTaBIeHUE O (yHIAMEHTalIbHBIX pas3aenax OHOJIOIMH,
OMOXMMHUM M TEHETUKU. OTU 3HaHMA OyAyT CHOCOOCTBOBATH OCO3HAHHOMY BOCIPHATHIO O
(GYHKIMOHMPOBAHUN KJIETKH M €CTECTBEHHBIX Ipolieccax, B KOTOPbIX OHU IPUHUMAIOT YYacTHe,
IIPENIOJHOCUMBIX CTYIEHTaM Ha JEKUUAX 10 MUKpPOKIOHAJIbHOMY Pa3MHOKEHHIO pacTeHuid. OcBoeHue
OCHOB Moayis «KieTo4yHble TEXHOJIOTMU pacTeHUi» HEO0OXOAUMO HPU M3YYEHMH TaKUX AUCLUIUIUH,
Kak OMOMOHMTOPHUHT, OMOTECTUPOBAHUE, OMOTEXHOJIOT HSL.

3. Coaep:xanne padoyeii mporpaMmmbl (00beM AUCHUIIIMHBI, TUIIBI H BU/bl Y4eOHbIX 3aHATHIA,
yueOHO-MeToAn4YecKoe odecrneyeHne CaMOCTOATeIbHOM PadoThl 00y4ar0IMXCs)

Copepxanue paboueil nporpaMmsl npezctasieHo B [Ipunoxxennun Ne 1.



4, @D oHI OLIEHOYHBIX CPEaACTB 10 JIUMCHUIIJINHE

4.1. Ilepeyenb KOMIeTeHINH ¢ yKa3aHUEM ITaNoB X ()OPMUPOBaHHUS B NIpoLiecce OCBOEHHA 00pa3oBaTe/ibHOI NporpaMMbl. Onucanue
NnoKazareJieil 1 KpuTepHeB OLlCHNBAHUSI KOMIIETEHIIHII Ha Pa3/IMYHbIX 3Tanax ux (JOpMHUPOBaAHNS, ONIMCAHUE HIKAJ OLleHUBAHUS

Kon u popmymuposka kommnerermuu [1K-2. IIpoBenenne paboT 1Mo ucciea0BaHUIM JICKAPCTBECHHBIX CPEIICTB

I[lnannpyemMble pe3ybTaThbl 00y4eHH s
(moxa3are/iM 10CTHKEHHUS 3aJaHHOI0
YPOBHSI OCBOCHUS KOMIIETEH M)

He 3aurTeno

3auTeHo

3HaTh:
-TIIpUeMBbI pabOTHI C MUKPOOPTaHU3MaMH 1
KyJIBTYypaMH KJIETOK DYKapHOT B
CTEPHIILHBIX YCIOBHSIX:
- (pM3HKO-XUMUYECKHE METOIbI BBIICTICHUS
Y MICCTIeIOBAHUS OMOTIOJIMMEPOB;
-METO/Ibl CTATUCTUYECKOH 00paboTKU
pe3yIbTaTOB SKCIIEPUMECHTA,

- OCHOBBI OMOMH)KEHEPUH;

He 3naer -npuemsl paboThl C
MUKPOOPTraHU3MaMH U KYJIbTypaMH KIETOK
JYKapuOT B CTEPUIIBHBIX YCIOBUSX:
- (pU3UKO-XUMUYECKIE METOIbI BBIJICIICHUS 1
HCCTIe0BaHUs OMOTIOTUMEPOB;
-METOJIbI CTATUCTHYECKON 00paboTKH
PE3YJIbTaTOB DKCIICPUMEHTA;

- OCHOBBI OMOUHKEHEPHH;

JleMOHCTpHpYeT YBEpEeHHOE 3HAHKE -TPHEMOB
paboT ¢ MEKPOOPTaHU3MaMH U KYJIbTYpaMu
KJICTOK DYKapHOT B CTCPUIIHHBIX YCIOBHUSX:
- pU3UKO-XUMUIECKHE METOIBI BBIJICIICHUS 1
HCCIIeIOBAHUS OMOTIOTMMEPOB;
-METOJIbl CTATUCTHYECKOM 00paboTKH
PE3yIBTATOB IKCIIEPUMEHTA;

- OCHOBBI OMOUH)KEHEPUH;

VmMmeTs:
-TIOIJIEP>)KUBATh TIEPEBUBAEMBIC KYJIBTYPHI,
-TIPOBOJIUTH TTOCEB MUKPOOHBIX KYJIBTYP C
coOJTI0/IEHUEM YCIIOBUH CTEPUIILHOCTH;
- IPUMEHSATH KPUTEPUHU CPABHEHHUS,
MIPOBOJIUTH KOPPEISIITUOHHBIN 1
JTUCTIEPCUOHHBIN aHAJU3;
-TI0JTy4aTh FT€HHOMOAU(UITUPOBAHHBIC
KYJIBTYPbl KOCMaTBIX KOpHEH

He ymeer -nonnepxuBaTh nepeBuBaeMble

KYJIbTYPBI;

-IIPOBOJIUTH MIOCEB MUKPOOHBIX KYJIBTYP C

coOr0eHUEM YCIIOBUIN CTEPUIIBHOCTH;

- IPUMEHSATH KPUTEPUH CPABHEHUS, IIPOBOIUTH

KOPPEJSAIMOHHBIN U TUCTIEPCUOHHBIIN aHAIN3;
-110J1y4aTh F€HHOMOAU(PHUIIMPOBAHHbBIE KYJIbTYPHI
KOCMAaTBIX KOpHEH

[Tonumaet u ymeeT -noaAepKUBaTh

MePEBUBAEMbIE KYJIbTYpPHI;

-IPOBOJIUTH TIOCEB MUKPOOHBIX KYJIBTYP C

coOI0IcHUEM YCIIOBUN CTEPUIILHOCTH;

- IPUMEHSATh KPUTEPUU CPABHEHUS, IIPOBOIUTH

KOPPEJSIIUOHHBIN U JUCTIEPCUOHHBIN aHaIN3;
-M0JIy4aTh FT€HHOMOIU(PHUIIMPOBAHHBIE KYIbTYPHI
KOCMAaThIX KOpHEH

Bnaners:

-ME€TOJJaMi MUKPOKJIOHAJIbHOTO

Pa3MHOKEHHS paCTEHUM

-METOJaMH UIMMOOHIN3aluu (EpPMEHTOB

-TUOPUIOMHBIMU TEXHOJOTUSMU
-METOJaMH I'€HHOW UH)XKEHEPUU

He Bnaneer -HaBbIKaMu pabOTHI C
OnonH(MOPMAMOHHBIMU PECYpCaMu;

- (PU3UKO-XUMHYECKUMHU METOAaMH
UCCIIEI0BAaHUSI MAKPOMOJIEKYJT;

-MEeTOaM¥ T€HHOW HH)XEHEPUH U
OMOMH)XEHEepUH;

- HaBBIKAMH HAIMCAHUS OTYETOB U BBIITYCKHBIX
KBaJIM(PUKAIIMOHHBIX PabOT

Brnaneer u 7eMOHCTpUpPYET CaMOCTOSTEIbHOE
INpUMEHEHHE -HaBBIKOB pabOTHI C
OnonH(pOPMAIOHHBIMU PECYPCAMU;

- (PU3UKO-XUMHYECKHUMHU METOaMHU
UCCIIEI0BAaHUS] MAaKPOMOJIEKYJ;

-METOJaMH F'eHHOW MHXCHEPUH U
OMOMHKEHEPHH;

- HaBBIKAMH HAIMCAHUS OTYETOB U BBIITYCKHBIX
KBAJTM(HUKAIIMOHHBIX padoT




Kpurepusimu o1ieHUBaHUS SIBISIOTCS OaJlIbl, KOTOPHIE BBICTABJISIIOTCS MPEIOJABATENIeM 3a BHUIBI JEATEIBHOCTU (OICHOYHBIE CPEICTBA) IO
UTOTaM M3Y4eHUsI MOIyJIel (pa3/iesioB JUCHUIUIMHBI), IEPEUUCIICHHBIX B PEHTHHT -TINIaHe TUCIMILIMHEL (015 3auema: TeKyIIUi KOHTPOJIb — MAaKCUMYM
50 6amioB; pyOeKHBIN KOHTPOIIL — MaKCHMYM 50 6ayu10B, TOOMIPUTENbHEIE Oamibl — MakcuMyMm 10).

[Ixanbr oueHUBaHUS:

0714 3auema:
3auteHo — oT 60 no 110 perTuHroBHIX 6a/UTOB (BKItOYast 10 MOOIIPHUTENBHBIX OAIIOB),
He 3a4TeHO — OT 0 10 59 peUTHHTOBBIX OAILIOB).



4.2. TunoBble KOHTPOJIbHBIC 3aJaHUSI WJIM HHbIE MATEPHAJIbl, HE0OX0AUMBIe /15l OLleHKH 3HAHMI,
YMeHHUii, HABBIKOB U ONBITA JeATeIbHOCTH, XapaKTepHU3yIILIHUX 3Tanbl GOpPMUPOBAHUA
KOMIIETEeHIIHI1 B Ipolecce 0CBOeHUsI 00pa3oBaTeIbHOI NporpaMmmbl. MeToanyeckue MaTepHuaJbl,
onpeeJsOIMe NPoLUeAYPbl OLleHUBAHUS 3HAHUI, YMEHMIi, HABBIKOB U ONbITA eI TeJIbHOCTH,
XapaKTepU3yIOIIHUX 3Tanbl (POPMHPOBAHUS KOMIIETECHIUH

Pesynbratel oOyueHus OnieHOYHbBIC
CpeJCcTBa
-TIpUeMBbI pabOTBI ¢ MUKPOOPraHU3MaMH M KYJIbTYpPaMH KJIETOK KOJUJIOKBUYM

9YKapuoOT B CTEPUIIbHBIX YCIOBUSAX:
- (pM3HKO-XMMUYECKHE METO/IbI BBIICIICHUS M NCCIICOBAHUS
OHOTIOTUMEPOB;

-METOJIbl CTATUCTHYECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA;
- OCHOBBI OMOMH)KEHEPUHU;

- OCHOBBI OMOMH(pOPMATUKY;

-3aKOHOMEPHOCTH OpraHu3aluy U GyHKIIMOHUPOBAHUSI TEHOMOB U
IIPOTEOMOB;

- OCHOBBI OMOMH)XEHEPUU U T€HHON MH)KEHEPUU

1. -moanep:xuBaTh epeBUBAEMBIE KYJIbTYPHI; WNHuBuyaIbHBIN
-IIPOBOJIUTH IOCEB MUKPOOHBIX KYJIBTYP C COOIIOICHUEM YCIOBUIN omnpoc
CTEpUIIBLHOCTH;

- IPUMEHATh KPUTEPUHU CPABHEHUS, IPOBOJUTH KOPPEIALNOHHBIN 1
JMCTIEPCUOHHBIN aHaAJIN3;
-TI0JTy4aTh T€HHOMOAN(UIIMPOBAHHBIE KYIbTYpPhl KOCMAThIX KOpHEH

- HCTIOJI30BaTh HHPOPMAIIUIO, 3aKITIOUEHHYIO B 0a3aX JaHHBIX 110
CTPYKTYpE TE€HOMOB, O€JIKOB, PEIENTOPOB, TOPMOHOB;

- BBIICJISITH U MICCTICIOBATh OCIIKH, MENTH/IbI, HYKJICHHOBBIC KACIIOTHI;
-T0JTy4aTh MOAU(DUIIUPOBAHHBIE OPTaHU3MBI C TEJTBI0 MX HCIIOJIb30BaAHHMSI
B OMOWHXEHEPHH;

-IPaMOTHO HM3JIaraTh BHIBOJIBI

-METO0JIaMH MUKPOKIIOHAJIbHOTO PAa3MHOKEHHSI PACTECHHIMA [TpoBepka
-METOIaMH UIMMOOUITHU3aIiK (EPMEHTOB paboueii TeTpaau
-THOPUIOMHBIMH TEXHOJIOTUSIMH 10 J1a00paTOPHBIM
-METOJIaMH1 T'€HHOH WH)XCHEPHUHU pabotam
-HaBBIKaMU pab0Thl ¢ OMOMH(POPMALIMOHHBIMU PECYPCaMU; [TpoBepka

- (pMBHKO-XUMUYECKUMU METOIAMH UCCIICOBAHUS MAKPOMOJICKYJT; paboueii TeTpaau
-METO0JIaMH1 T'€HHON MHXCHEPUU U OMOUH)KCHEPHU; 10 J1a00paTOPHBIM
- HaBbIKAMH HAIIMCAHUS OTYETOB U BBITYCKHBIX KBATH()UKAIIMOHHBIX pabotam

pabor

Bonpocs! 1151 NOATOTOBKH K CEMHUHAPAM, KOJJIOKBUYMaM
Kakue BemecTBa BXOJAT B COCTAaB MUTATENbHBIX Cpell, U Kakhe (DYHKIUU OHU BBITIOJHSIOT B KYJIBType
KJIETOK U TKaHel pacTeHui in vitro?
KakoBbl 0COOEHHOCTH MPUTOTOBJIEHUS U XpPAaHEHUsI CTOKOBBIX paCTBOPOB OCHOBHBIX KOMIIOHEHTOB
MUTATEIbHbBIX Cpen?
B 4em 3akirogyaercs mops 10K MPUTOTOBJICHUS KYIbTYpalbHbIX cpea?
KakuMm 00pa3oM ocyIiecTBIsIeTCs: CTEpHIIN3alus MOCY/bl 1 HHCTPYMEHTOB Ul pabOThI €
pacTUTENbHBIMU 0OBbEKTaMH B YCIOBHSX invitro?
[lepeuncanre cnocoObl CTEPHIIN3ALUH TUTATEIBHBIX CPEJl, COJACPIKALINX U HE COACPIKAIINX
TEPMOJIAOUIIbHBIE KOMIOHEHTHI.
Kakum 00pa3oM ocyriecTBisieTcs: HOAroToBKa K paboTe laMmuHap-6okca?
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el A

HazoBute ocHOBHBIE ITpaBuiia pabOTHI B YCIIOBUSIX JIAMUHAp-00Kca.

OxapakTepu3yiTe OCHOBHBIE ATAITbI TPOBEACHUS CTEPUIH3AINU PACTUTEIBHBIX O0BEKTOB.

Jaiite onpenesieHne NOHIATUS «KAJLITyCHasl TKaHb»?

[lepeuncanre ocHOBHBIE (PAKTOPBI HEOOXOAUMBIE JJIST MHIYKIIUU Tpoliecca KaJurycorenesa?

Yro takoe neaudpepennpanna? Kakyro poib UrpaloT ayKCHHBI M IUTOKMHUHBI B JAHHOM Tpo1iecce?
Yem 00yciioBiIeHa HEOOXOIUMOCTh TACCUPOBAHUS KAJUTYCHOM KYJIBTYpPBI HA CBEXKYIO MMUTATEIHHYIO
cpeny?

C xakoit 4aCcTOTOH OOBIYHO OCYIIECTBIISIETCS] CYOKYIbTUBPOBAHNE KAJLTYCOB?

Kakue npaBuna HeoOX0auMO cOOIIIOIATh MIPU MEPECAIKE KAITYCHOM TKAHU Ha CBEXKYIO IMUTATEIbHYIO
cpeny?

Kak onpenensieTcst uHIeKC pocTa, yaeabHasi CKOPOCTh pOCTa U BPeMsl YABOCHHS OMOMAacCChl KAJLTYCHBIX
KYJIbTYp?

Kakue npenmyiecTBa MIMeET UCHOJIb30BaHUE YAECIbHON CKOPOCTH POCTA /ISl XapaKTePUCTUKU
POCTOBOM aKTMBHOCTHU KaJUTyCHBIX TKaHEH IO CPaBHEHUIO C YUETOM MHAEKca pocTa?

Kak B3anMocCBsi3aHbl yieabHasi CKOPOCTh POCTa U BPEMsI YABOCHUS OMOMAacCChl KaJlTyCcOB?

HazoBute 0cHOBHBIE CITOCOOBI MOJIYYEHHS CYCIIEH3UOHHBIX KYIbTYP.

Kakne TpeboBaHUs NPENBIABIAIOTCS K KaUTyCHBIM TKaHIM, UCTIOIB3YEMBIM JIJISI HHAITUUPOBAHUS
CYCTICH3HOHHBIX KYJIbTYp PACTHTEIBHBIX KIETOK?

KakoBa cpeassisi mpo10JKUTENIBHOCTh POCTOBOTO LIUKJIA CYCIIEH3MOHHBIX KYJABTYp?

Kakum o0Opa3om ocyiiecTBisieTcs: CyOKyJIbTUBUPOBAHHE KJIETOUHBIX CYCIIEH3U?

Kakum 00pa3oM MOKHO OIpeNeauTh )KU3HECTIOCOOHOCTH PACTUTENIBHBIX KIETOK?

Ha3zoBuTe THITBI CYCTIEH3MOHHBIX KYJIBTYP B 3aBUCHMOCTH OT CTETICHU MX arperipOBaHHOCTH.

Kakwne daxTopsl OKa3bpIBAIOT BIMSHUE HA CTETICHb arperHPOBAHHOCTH CYCIICH3HOHHBIX KYIBTYp?
Ha3zoBute ocHOoBHbIE TUIIBI AU(D(HEPEHIUPOBKU B KYJIbTYpe KIETOK PACTCHUN.

Kakue ¢pakTops! 0Ka3bIBalOT BIMSIHUE HA HallpaBjieHHe MOP(OreHe3a B KyJIbType KI€TOK U TKaHEeH
pacteHui?

KakoBo 3HaueHue mporeccoB cTe0IEBOrO OpraHOreHe3a M pPU30TeHe3a Ul pereHepanuy pacTeHUi in
vitro?

Kpumepuu ouenku (¢ oannax):
3a OTBETHI Ha BOIIPOCHI CTYJIEHT MOXKET MOJYy4UTh MakcumaibHO 10 GamioB. Beero copepxurcs
3 Bonpoca. OuieHuBaeTcs: BECh OTBET Ha BCE BOIPOCHI KOMIUIEKCHO, @ HE Ha OT/IEJIbHBINA U3 HUX.

- 9-10 GanyoB BBICTABISAETCS CTYAEHTY, €CIM CTYIEHT Jaj IOJIHbIE, pa3BEPHYThIE OTBETHI Ha BCE
TEOPETHUYECKHE BOIPOCHl OuMiieTa, MPOJEMOHCTPUPOBAN 3HAHUE (YHKIMOHAIBHBIX BO3MOXKHOCTEH,
TE€PMUHOJIOTHH, OCHOBHBIX JIEMEHTOB.

-_5-8 OanoB BBICTABIIAETCS CTYAEHTY, €CJIM CTYAEHT PacKpbUl B OCHOBHOM TEOPETHUYECKHE
BOIPOCHI, OJHAKO JIOMYIIEHbl HETOYHOCTH B OINPEAEICHUU OCHOBHBIX MOHATHUH. IIpum oTBeTe Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI IOMYILIEHbI HEOOJIbIINE HETOUHOCTH.

- 3-4 Gayua BBICTABIIAETCS CTYAEHTY, €CJIM NPU OTBETE HA TEOPETHUYECKHE BOINPOCHI CTYJIEHTOM
JIOIYIIEHO HECKOJIBKO CYILECTBEHHBIX OIIMOOK B TOJIKOBAaHMM OCHOBHBIX NOHATHI. JIornka u moyiHoTa
OTBETa CTPAJAIOT 3aMETHBIMU H3bsIHAMU. 3aMeTHbl MNpoOeibl B 3HAHUM OCHOBHBIX METO/OB.
Teopernueckrue BONPOCH! B LIEJIOM M3JIOKEHBI JOCTATOYHO, HO C MPOIycKaMu MaTepuana. Mmerorcs
NPUHLIUIHAIBHBIE OIINOKH B JIOTHKE MOCTPOEHUS OTBETA Ha BOIIPOC.

- 1-2 Gamia BBICTaBJISIETCS CTYIEHTY, €CIM OTBET CTYIEHT IIOXO OPHUEHTHpYeTCs B BOIIpOCE,
JIOITyCKaeT rpyoble OMIMOKH.

BOl'lpOCBI IJIA MOATOTOBKH K I/IHIII/IBI/IIlyaJIbHOMy onpocy
YcinoBusa acenTUuKu IIPpHU BBITIOJIHCHUU pa60T IO KYJIbTUBUPOBAHHUIO PACTUTCIIBHBIX O6’LCKTOB il’l VitI’O.
MCTO,Z[LI U MPUEMBI CTCpUIIM3allU PACTUTCIIBHOI'O MaTCprajia Ipyu BBEACHHUU B KYJIBTYPY.
IIutarenpHBIE CpCabl.
Pel“yJ'IﬂT OpbI pOCTa paCTCHI/Iﬁ " X MMPUMCHCHUC I KYJIIbTUBUPOBAHHUA PACTUTCIIBHBIX KIICTOK U TKaHEeH
in vitro.
Bausuune (1)143I/IHCCKI/IX (I)aKTopOB Ha (I)I/ISI/IOJ'IOF HNYCCKOC COCTOSHHC H30JMPOBAHHBIX KIICTOK U TKaHEN
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51.

pacTeHui.

KaymycHsle KynpTypsl.

Ponp xamycHOM TKaHW B MHTAKTHOM PACTCHUH.

[Tomy4yeHne KalTyCcHBIX TKaHeH in vitro.

MonexymnsipHO-(pHU3H0IOrHYecKre OCHOBHI Mpolecca AeaudepeHInanum KIeToK.

. THIIBI KaJUTyCHBIX KYJIBTYp U UX XapaKTEPUCTHUKA.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

CyOKyIbTUBUPOBAHHUE KAJUTYCOB.

[TokazaTenu pocTa KauIyCHBIX KYJIbTYP.

Hcnonp30BaHne KALTYCHBIX TKaHEW B (DyHIaMEHTAIbHBIX UCCIEIOBAHMIX U OMOTEXHOJIOTHH.
CycrneH3uOHHbIE KYJIbTYPBHI.

OCHOBHBIE TIPEUMYIIECTBA KYTHbTUBUPOBAHUS KJICTOUYHBIX CYCIICH3UH.

CriocoOpl MOTy4eHHS CYCIIEH3UOHHBIX KYJIBTYP.

THIBI KIIETOYHBIX CYCTICH3HIA.

@daKTopbl, BIUSIOMINE HA CTETIEHb UX arperHPOBAHHOCTH.

OcCHOBHBIE TTApaMETPHI CYCIIEH3HOHHBIX KYIBTYP.

CriocoObI KyITbTUBUPOBAHUS KIETOYHBIX CYCTICH3HH.

KynpTHBUpOBaHHE OTMHOYHBIX KIETOK.

MeToabl H30JIMPOBAHUS OJHHOYHBIX KIIETOK.

Metoap!l BBIpAlIMBaHUS in Vitro OAMHOYHBIX KJIETOK (METOJ KYyJIbTYphl — HSHBKH, METO]| TUICHTHHTA,
METOJT MUKPOKYJIETYPHI).

«DaKTOp KOHIUIIHOHUPOBAHUSD).

3Ha4YeHne KyJAbTYPbI OTACTBHBIX KJIETOK IS JIOKa3aTeIbCTBA TOTHIIOTEHTHOCTH PACTUTEIILHON KIIETKH.
KynpTypsl TarionaHbIX KIETOK.

MeTo1bl TOTyYEHUS TAMIOUIHBIX PACTEHUMN.

OCHOBHBIE TyTH aHAPOTEHE3A.

dakTopsl, BIUsAOMNE Ha 3)(HEKTUBHOCTh aHIPOTeHE3a.

Mertoa KylbTypbl IBUIBHUKOB M METOJT KYJIBTYPhI MUKPOCIIOP, UX MTPEUMYIIECTBA U HEJTOCTATKH.
['unorenes in vitro.

Crioco0Opb! uieHTH(PUKAIIAN TaTuIOUIO0B.

KynbTypbl H30IMpOBaHHBIX TPOTOTLIACTOB.

Hcnonp3oBaHne N30JIMPOBAHHBIX MPOTOILUIACTOB JUISl PEIICHUST TECOPETUICCKUX U TPUKIIATHBIX TPoOIeM
OHMOJIOTHH.

MeTob! oTydeHH sl TPOTOIIACTOB.

YcnoBus v ciocoObl KyJIbTHBUPOBAHHS TPOTOILIACTOB.

Metoab!l CITUSTHHS TPOTOILUIACTOB, MEXaHU3M CIIHMSIHUS IPOTOILIACTOB.

OCHOBHBIE TIEPECTPOUKH, TIPOUCXOISIIUE IIPH MIEPEBOIC KICTOK PACTCHHUI B KYJIBTYPY in Vitro.
CpaBHHTENbHAS XapaKTEPUCTUKA COMATHUECKUX KJICTOK BBICIIUX PACTCHUN U KIIETOK, KYJIbTUBUPYEMbIX
B YCIIOBUSIX In Vitro.

Mopdosnoruueckas ¥ reHeTHYeCKasi TeTePOreHHOCTh TOMYIISIIUNA JUTUTSIBHO KYJIbTHBUPYEMBIX KICTOK
BBICIIIUX PACTCHHIA.

CoxpaHeHHe SMUTeHETHYECKIX 0COOCHHOCTEH PacTeHUS JOHOPA.

ACHHXPOHHOCTH KJIETOYHBIX KYJIBTYD.

Poct keTok B KyabType in vitro.

XapakrepucTika (a3 pocToOBOIO IHUKIIA.

CrniocoObl CHHXPOHU3ALNH KIIETOYHBIX KYIbTYD.

JuddepeHunpoBka KIETOK K KyabType in vitro. Tunsl quddepeHunpoBku.
MonexynsipHO-(pHU3H0I0rnYecKre OCHOBHI Mpoliecca JuddepeHnanim.

OcHoBHbIe THIIBI TG GepeHIpoBKH. [ ncTorenes.

DU3M0JIOrUYECKHE aCIIEKThl CTUMYIISLIUN (II0AMO- M KCUIIEeMOT€He3a.

Mopdorene3. Ilpsmoit u Hempsmoir MopdoreHes. Mopdodusuonaornueckas XapakTepUCTUKa
pu3oreHesa, (hJI0pagbHOTO M CTEOJIEBOro OPraHOreHesa.

dakTopbl, ONMpeesIoIe BO3MOKHOCTh M HAlpaBJIEHHOCTh Ipolecca opraHorene3a. ComaTHyecKuii
SMOpHOTeHes.
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78.

Perenepanus pacteHuil.

buoTexHoNOrMM KIOHAJBHOIO MHUKPOPA3MHOXKEHUSI W O3JOPOBIICHUS pacteHud. lIpeumyiectsa
KJIOHAJIbBHOTO MHUKpPOPa3MHOXKEHHMsSI B CPAaBHEHUHM C TPAAULMOHHBIMU METOJAAMHM BETE€TATHBHOIO
Pa3MHOKEHHSI pACTEHUN.

Ob6nactu npuMEHEHNU MUKPOPA3MHOKEHHSL.

TpeboBanust K 00bEKTaM, UCTIOIB3YEMBIM IS KIIOHAJIBHOTO MUKPOPa3MHOKEHHSI PaCTEHHH in Vitro.
CriocoObl MUKPOKIIOHUPOBAHUS paCTeHUH. XapaKTEPUCTHKA OCHOBHBIX 3TAallOB MUKPOPA3MHOKEHHUSI.
duznosiornyecKkue 0COOEHHOCTH PEreHEPAHTOB W HEOOXOJMMOCTh B CO3JIaHUU OCOOBIX YCIOBHH UX
aJlanTalny ex Vitro.

®daxTopsl, BAUAIOLIME Ha 3PPEKTUBHOCTH MPOLIECCa MUKPOKIOHAIIBHOTO Pa3MHOKEHUS PACTEHHM.
Metopl mosyueHus: O€3BUPYCHOTO I0CAJI0YHOIO MaTepuana, BO3MOKHOCTH U THEpPCHEKTUBBI HX
ucnoJib30BaHus. KileTouHble TEXHOJIOTUH TOTYyYeHHUS] SKOHOMUYECKH BaXKHBIX OMOJIOTMUYECKU aKTHUBHBIX
BEIIECTB PACTUTEIILHOTO IPOUCXOKICHUSI.

[IpenmymiecTBa HMCHOJIB30BAHUS KIETOUHBIX KyJIBTYp B KauecTBE IMPOJIYLEHTOB OHOJOTUYECKU
aKTUBHBIX BELIECTB 110 CPABHEHUIO C UHTAKTHBIMU pacTeHusMu. O

Oco0OeHHOCTH BTOPUYHOIO MeTaboiau3Ma B KYJAbTypax H30JUPOBAHHBIX KJIETOK BBICIIMX PAaCTEHHM.
@akToppl, BIUAIOLUIME HAa HAKOIUICHHWE BTOPUYHBIX META0OJUTOB KYyJIbTUBUPYEMBIMH KIETKAMHU
pacTeHui.

depMeHTEepHOE BbIpallMBaHUEe OHMOMAcChl KJIETOK-TIPOJYLIEHTOB, KOHCTPYKTHUBHbIE OCOOEHHOCTH
OMOpEaKTOpOB.

PexxuMbl KynbTHBHpPOBAaHUS PACTUTENIBHBIX KIETOK B OuOpeakTopax. IDTambl paboT MO CO3JaHHIO
MIPOMBIIIJIEHHBIX TEXHOJOTHM JUIsl MOJIydeHUS OMOJOrMYecCKM AaKTHUBHBIX BEUIECTB C IIOMOIIbIO
KYJIbTUBHPYEMBIX KJIETOK PACTEHUH.

[IpeumymiecTBa W MEPCHEKTUBBI HCMOIb30BAaHUIUMMOOUIM30BAHHBIX PACTUTENBHBIX KJIETOK B
OMOTEXHOJIOTMYECKUX MMPOU3BOICTBAX.

OCHOBHBIE  HalpaBJICHUS  HWCIOJb30BAHWS  KYJIbTUBHUPYEMBIX  PACTUTEIbHBIX  KIETOK A
ouorpancopmanuu. KynbTypa H301MpOBAaHHBIX KJIETOK M TKAHEW B CEJIEKIMM U T€HETUYECKOU
WH)XEHEPUU PaCTEHUM.

OOmiasi  xapakTepUCTUKAa TEXHOJOTMH Ha  OCHOBEKYJIbTHUBHUPYEMBIX  PAaCTHUTENbHBIX  KIETOK,
MIPUMEHSEMBIX B CEJIEKIUU U TEHETUKE PACTCHUH.

Hcnonb3oBanue Merona SMOPUOKYIBTYPBI [UIsl MPEOJOJICHUS In Vitro MpOTaMHON M MOCTraMHOM
HECOBMECTHUMOCTH IPU CKPEIIMBAHUM TAaKCOHOMUYECKM OTJAJICHHBIX NapTHEpoB. KylnbTuUBUpOBaHHE
He3peNbIX THOPUAHBIX 3apOAbIIICH.

OkcnepuMeHTanbHas ramiouans. OCHOBHbIE IIPEUMYIIECTBA W HAMNPABICHUS HUCIOJIb30BaHUS
rarion10B B TEHETUYECKOU U CeJIEKIIMOHHOM padoTax.

ComakioHanpHasi BapuaOeIbHOCTh PACTUTENLHBIX KIETOK U €€ HCIOIb30BaHNEe BOMOTEXHOIOTHH.
MyrareHnes 1 KJI€TOYHasl CeJIeKIUsl PACTeHUH B KyJIbType in vitro. ['mOpuansamus comaTH4ecKuX KIETOK
(MexxBHIIOBasSE M MEXKpPOJOBasi) U €€ poJib BCElIeKIMOHHOM mporecce. L{ubpuauzanus. Ilepenoc
KJIETOYHBIX OpraHel.

I'enerernyeckas TpanchopMalvs pacTeHUN.

OCHOBHBIE HaIpaBJICHHUs B CO3JAHUU TPAHCI€HHBIX pacTeHHH. OOIue NPUHIUMBI Pa3pabOTKU
KOHCTPYKIUH JJIsl TEHETUYECKOM TpaHChOpMAIIUU PACTCHUIA.

XapaKkTepuCTHUKa METOJIOB BBEEHHS IK30T€HHOTO FT€HETUYECKOI0 MaTeprasa B paCTUTEIbHBIE KIETKH.
[enernueckast TpaHchopMallrs pacTeHuid in vitro ¢ moMomisio Agrobacterium spp.

bannmuctuueckuit MeTo reHeTHYEeCKOU TpaHchopMalluy pacTeHuH.

Hcnonp3oBaHue KynbTyp pPacTHTEIbHBIX KJIETOK A COXpaHEHHE TeHO(OHJA BBICIIMX PACTCHHM.
HeoGxoanmocts u npo0ieMbl coxpaHeHus: TeHopoHaa pacTeHHil. OCOOEHHOCTH METOJ0B COXpaHEHHS
PacTUTENBHBIX KYJIBTYp in Vitro.

XapakTepucTUKa IepecajiouHblX KOJUIEKUMH. J[eMmOHMpOBaHUE KyJabTyp KJIETOK, TKaHEH W OpraHoB
pacTeHui.

OCHOBHBIE ATaITbl TEXHOJOTMH KPUOKOHCEPBAIIMH PACTUTEIBHBIX 0OBEKTOB.

IIpumep sadoparopHoii padoTsl: JlabopaTropnas padora 1.
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IIpuroroB/ieHNe U CTEPUIH3AIUS NUTATEILHOM cpeabl Mypacure-Ckyra

JIns KyJIbTUBUPOBAHHUS PACTHTEIbHBIX KICTOK M TKaHEH IN VILr0 TPUMEHSIOT JKUAKHE |
arapu3oBaHHbIe (TBep/Able) cpeabl. Arapu3oBaHHBIE CpeIbl TOTOBSAT Ha OCHOBE arap-arapa —
MOJIMCaxapuia, BXOSIIET0 B COCTaB MOPCKHX BOJIOPOCIEH, KOTOPBIH 0OpasyeT ¢ Bojoi renp npu pH
5,6 - 6,0. O6b14HO K cpene nodasisroT 0,7-0,8 % arapa. MHOTrAa B KaueCTBE YIUIOTHUTENS U 3aMECHUTEIIS
arap-arapa UCIoJIb3YIOT IOJIMAaKpUIIaMUIHBIE Tenu (Ouoremnu).

Pa3zpaboTaHo MHOTO MHUTATENBHBIX Cpell, HO OOJBIINHCTBO U3 HUX MPEICTABISIOT MOIU(PHKAIINA
ocHOBHbIX: Mypacure-Ckyra (MC), Vaiita, I'am6opra (B5) Yanexka u np. lns HCKyCCTBEHHBIX
MIUTATENIbHBIX CPEJl PaCTBOPbI MakpO- U MHKPOCOJIEH TOTOBAT 3apaHEe M HCIOJIb3YIOT MHOTOKPATHO.
OT0 MarouHble (KOHIICHTPUPOBAHHBIE) PACTBOPBL. VX XpaHAT B CHENHMAIbHBIX YCIOBHSX: MaKpO- H
MHUKPO- COJH B XOJIOAWIBHHUKE B COCyAax ¢ mputTepThiMu npoOkamu mpu 0 -+4 oC. Buramussl,
(¢buTOrOpMOHBI, (PEPMEHTHI, PACTUTEIbHBIE SKCTPAKTHI JIyullle XpaHUuTh Ipu -20 oC B HEOONbIINX 1O S -
10 M cocynmax ¢ mpoOkamMu. MaTouHbIe pacTBOPHI MAaKpOCOJie OOBIYHO MPEBOCXOIAT padodHe IO
koHueHTpauuu B 10 - 40 pa3, muxpoconeit — B 100 -1000 pa3, BuramunoB — B 1000 pa3. Jlns
MIPUTOTOBJIEHUSI MAaTOYHOI'O PacTBOPa MaKpO- U MHKPOCOJIEH KaXKIYyIO0 COJb PACTBOPSIIOT B OTAEIHHOM
CTaKaHYMKe MPU HarpeBaHUU, 3aT€M CIMBAIOT U JOBOJAT 10 HY)KHOro o0Obema. B oxyaxaeHHyto cMech
MHKPOCOJIEH TMOCIEAHUM T00aBIISIIOT PacTBOpP COJIeH MOJMOIEHA, a B MaKpOCOJH — PAacTBOp COJeH
MarHus (A1 TPENOTBPAICHHs BBIAJCHHUS Ocajka). MaTOYHBI pacTBOp Xeiara ejie3a TOTOBAT U
XpaHAT OTHENBbHO OT Apyrux coiied. HempaBuiabHOE NPHUTrOTOBIEHHE XENATHOTO 3JKele3a MOXKET
MPUBECTH K BBHIMAJCHAIO B OCAJ0K TIIOCIIE AaBTOKIABHPOBaHUS (ocHaToB KaIbIUs W MAarHHA.
KoHIleHTprpoBaHHBIE PACTBOPHl BHTAMHHOB TOTOBST KaXJbIi OTJCIBHO ITyTEM pPacTBOPEHUS
COOTBETCTBYIOIIIMX HABECOK B JUCTHIUIMPOBAHHOW BoJe. (DUTOTOPMOHBI, KaK NPaBUJIO, IIIOXO
pactBopsitorcs B Boje. [loatomy mnpensaputensHo 10 Mr BemjecTBa pacTBOPSIIOT B HEOOJBIINUX
konmuecTBax (0,5-1 M) cnmpra (aykcunsl, rudoepemasbl), 0,5-1 # HCI wnn KOH (uuroxkuauHb),
3aTeM MOJOrPEBAIOT A0 MOJIHOTO PACTBOPEHHMS (KpoMe aOCIU30BOM KUCIOTHI M HUTOKUHUHA) U TOBOJST
no 10 ma obvema (1 ma comepxut 1 Mr ropmona). B xomomunbHHKE WX MOXXHO XpaHUTH TMPHU
temmneparype +4 °C He 6oisee 1 mec.

Mamepuanet u 060pyoosarue. XAMUUECKHE CTAKaHbI, KOJIObI, MEPHBIC UIUHAPHI OT 5 MJI JI0 2
1, mpooupku, nuretkd ot 0,01 mim no 10 M wim mo3aropsl, Bechl aHanuTHdeckue 10 500 T, Bech
TopcuoHHble 70 100 MI, NUHIETHI, HOXKHUIIBI, IIMATEIH, SJIEKTPOIUIMTKH, MarHUTHbIE MEIIaJKH,
XMMHUYECKUE PEAaKTUBBl WJIM TOTOBBIE MAaTOYHBIE PACTBOPHI MaKpo- M MHUKPOCOJEH, BUTAaMHHOB,
(hbUTOTOPMOHOB.

1. IloaroroBuTEJALHLIN DTAIl

1. TloaroroBuTh MoOMelIeHHE K paboTe — MPOBECTH TIIATEIBHYIO BIAKHYIO YOOPKY C
WCI0JIb30BAHUEM MOIOIIHUX CPECTB.

2. IlpokBapueBaTh momenieHue B TeueHue 1.5 — 2 4. 3ampenieHo 3aXOAUTh (HAXOTUTHCS) B
MOMEIIIeHHH BO Bpems kBapueBaHusi! Hemb3s cmorperh 06e3 3amuTHbIX Oo4koB Ha nammy! Ilocrie
OKOHUaHUs KBapIleBaHus (BoikiItoueHus: Y @-nammbl) 1015 MUHYT 010K 1aTh.

3. [loArOTOBUTH YHUCTYIO CTEPUIIBHYIO TIOCYY U HHCTPYMEHTHI.

4. HenocpenctBeHHo miepen paboTol HEOOXOOUMO MPOTEPETh BHYTPEHHHE MOBEPXHOCTHU
namuHapa 70 % pacTBOpPOM 3THUJIOBOTO CHUPTA, PA3JIOKUTh B HEM HEOOXOIUMBbIE WHCTPYMEHTHI U
MaTepuaibl: CHOUPT B 3aKPBITOH TMOCYyAE, CHHPTOBKY (TOPENKY), CIHYKH, MPOCTEPUIN30BAHHBIN
WHCTPYMEHT U MOCYAY.

5. Bce MaHUMynAnMH C PACTUTENBHBIM MaTE€pPHAOM MPOBOIUTH IJHOO Ha CTEPHIBHOM
MOBEPXHOCTU OOKca, MO0 B MPOCTEPHIIN30BAHHBIX yarikax [leTpu 3a miiaMeHeM CIUPTOBON TOPEIKH.

6. IIpu pabote ¢ MHCTpyMEHTaMHU HEOOXOAMMO Tepe] KaKI0W MaHUMYNISIHed MmoMeniaTh Ux
(ckanbrens, MpenapoBajibHYIO0 UTIYy, MUHIET U T. /1.) B CTAKAHYUK CO CIUPTOM, 3aTEM IPOKUTATh B
IaMeHu ropenku. Kaskaplii MHCTPYMEHT Il MaHUTYIISLUN UCTIONB3YeTCs equHOpa3oBo!!!

Kpumepuu oyenku (¢ 6annax):
3a KaXIyI0 BBIMOJTHEHHYIO pa0OTy CTYACHT MOXKET MaKCUMaJIbHO MOIYyYUTh 1O 5 OAIIOB.
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3ananust 0(OPMIISIFOTCS B JIAOOPATOPHOU TETPaar, KOTOPYIO CTYACHT JIMYHO CIaeT mpemnoaasarento. [1o
XOJ1y ITPOBEPKU IMPEINOJABATENb IPOBOJAUTh HHAMBUIYAIbHBIN OIIPOC MO TEOPETUYECKON U
MPaKTHYECKON Y4acTh pabOTHL.

5 GaJIOB BBICTABIISICTCS] CTYACHTY, €CJIM OH BBITIOJIHUII JIAOOPATOPHYIO pabOTY, MPOJAEMOHCTPUPOBAI
YBEPEHHOE BJIAICHHE METOIMKON M TEOPETHYECKOM 4acThio. OTBETHII Ha BCE BOIIPOCHI.

3-4 Oayuta BBICTABIISIETCS CTYJCHTY, €CIIM OH BBITIOJIHWI Ja00paTopHyo padoTy, MpoIeMOHCTPUPOBAI
BJIaJIcHUE MeToAMKOi. OTBETHII Ha BCe BONPOCHL. [Ipy 0TBEeTEe Ha BOIPOCHI JOIYCKACT OINOKH U
HETOYHOCTH.

1-2 GaJuta BBICTABIISIETCS CTY/ICHTY, €CITH BBITIOJIHUII JIAOOPATOPHYIO paboTy, HE MPOAEMOHCTPHPOBAI
BJIaJicHue MeToauKoi. He oTBeTri Ha Bompockl. JlomycTui ommbku B ohopmiieHHH J1Ta00paToOpHOi
paboTHI.

0 GaJIOB BBICTABIISICTCS CTYACHTY, €CIIM HE BHIMOJHII J1Ja0OpaTopHyto padoTy.

JlabopaTopHast paboTa CUMTAETCs 3aYTCHHOW, €CIIM CTYACHT BBHITIOJHWI JIA0OPATOPHYIO padoTy,
MIPOJIEMOHCTPUPOBANT BJIaJICHUE METOMUKON. OTBETHII Ha BCE BOIMPOCHI, XOTS MPU OTBETE HA BOIPOCHI
MOT' JIONYCKaTh OHIMOKM M HETOYHOCTH. B TPOTHBHOM cilydyae CTYIACHTY HEOOXOIMMO 3aHOBO
MMOJATOTOBUTCS, BHECTH UCIIPABIICHUS B PA0OUYIO TETPaIb U 3alUTUTH JJAOOPATOPHYIO paboTy CHOBA.

[Tepen mpoBeneHHEM HMTOTOBOr0 KOHTPOJISI IMPEIOJABATENIb BBIYKCISICT CpeaHee 3HAYEHHE
IMPONLCHTA MPAaBUJIBHBIX OTBETOB HAa BOIIPOCHI BCEX TUITOBBIX KOHTPOJIBHBIX 33)13HPII>1, COOTBETCTBYIOIIIUX
poBepke C(HOPMHUPOBAHHOCTH KaXKJIOW KOMITETEHIIMH B X0JI¢ yIeOHOTO cemMecTpa.

5.YueoHo-MeTOAUYeCKOEe U MH(OPMAIIMOHHOE O0ecTiedeHHe U CIIUTIINHbI
5.1. IlepeyeHb OCHOBHOII U 10TOJHUTEIbHON y4eOHOH JUTepaTypbl, He00X0AMMOIi 1JI1 0CBOEHHUSI

JAUCHHUIIIMHBI

OcHoBHas1 JuTEpaTypa

1. Tlonesoii, B. B. ®usunonorus pacrennii : yaeonuk / B. B IToneBoii ; mox pen. H. A CokonoBa .— M. :

Bricmas mkomna, 1989 .— 464 c. — bubmmorp.: ¢.458-464 .— ISBN 5-06-001604-8.

2. Jlutaenko T. U. KynbTypa KI€TOK, TKaHEH 1 OPraHOB pacTeHui: MeTo1. peKOMEHIalluu K

1a00paTOPHBIM 3aHATHUSAM, 3aJaHUS JUIsI CAMOCTOSITENIbHON pabOThl U KOHTPOJIS 3HaHUM cTyaeHToB / T.
N. Iutuenko. — Munck: BI'Y, 2007. — 46 c.

Kynyes, b.P. 'eneTndecku TpanchopmupoBaHHbie (00po1aThic) KOPHU [ DIEKTPOHHBINA pecypc]:
yue6.mocooue / b.P. Kynyes, A.b. fIkynoBa; bamkupckuii rocynapcTBeHHbIM YHUBEPCUTET; THCTUTYT
onoxumun u reHetuku YHIL PAH. — Ya: PUL baml'V, 2017. — DnekTpoH. BepcHsl mey.
nyonukanuu. — JlocTyn BO3MOKEH Yepe3 DIeKTpoHHYro 0noimoreky bamly. —
<URL:https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski transformirovannye
korni_up_2017.pdf>.

®usunonorus pacrenui. [log.pen. Epmakosa N.I1. M.: Akanemusi,2010. -640 c.

JonoaHuTeILHAS TUTEPATypa

1. T'nuk, b., Ilacrepnak JI>x. Monekynspuas 6uorexsosorus. [Ilpunnunet u npumenenue. M. : Mup,

2002. 589 c.

2.

o gk~

MounekynsipHas 6uonorus kinerku «MolecularBiologyoftheCell: ¢ 3anauamu [Ixona Yuncona u Tuma
Xanra /bproc Ans0eptc u 1p./- Mocksa; MkeBck: HULL «PerymsipHas 1 xaoTHuecKasi IMHaAMHUKa»:
WHCTUTYT KOMIIBIOTEPHBIX UcceaoBaHmii.- 2013.

MoxkponocoB A. T. ®otocunTe3. OrU3H0I0r0-3K0JI0THYECKHE U OHOXMMUYECKHE aCIEeKThI: YUeOHUK / A.
T. Mokponocos, B. @. I'aBpunenko, T. B. 2)Kuranosa - M.: Akagemus, 2006 - 448 c.

Tapuesckuii 1.A. CurnanbHble cUCTEMBI KJIETOK pacteHuil. M.: Hayka, 2002.249

Konnues A. C. . MonekymsipHas Ouosorusi: yueouuk / A. C. Konunues - M.: Akagemus, 2005 - 400 c.
Onnuort B., Omnmuor . buoxumus u monekynsipaas 6uosnorus. — M.: M3n. HUU buomenxumuun PAMH.
-2000.-372c.
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5.2. Ilepevenn pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « AHTepHET» H
NPOrpaMMHOI0 00ecTieYeH s, HeOOXOMMBIX [IJIsl OCBOEHHUSI U CIUITHHBI
1. Dnekrponnas 6ubimoreunas cucrema «29b baml ¥y - https://elib.bashedu.ru//

2. DnekTpoHHas OMOIMOTEeYHAs cucTeMa u3aarenbeTa «Jlanpy - https://e.lanbook.com/

3. OnexkTpoHHass ~ OuOnMoTeYHAas  cUCTeMa  «YHUBEpPCUTETCKas  OMOIMOTeKa  OHJIAWH» -
https://biblioclub.ru/

4. Hayunas snextponHast 6nbamnoreka - elibrary.ru (ocTym K 3J€KTpOHHBIM HAyYHBIM JKypHaJIaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. DnekTpoHHbIH KaTajor bubnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

6. OnektponHas oubnuoreka auccepraimid PI'b -http://diss.rsl.ru/

1. l'ocynapctBenHass nyOnuyHasi HaydyHO-TexHMuYeckas Oubnuoreka Poccuu. basa  maHHBIX
MEXKIYHAPOIHBIX HHIEKCOB HaydHoro utupoBanus SCOPUS - http://www.gpntb.ru.

8. locynapctBenHass myOnMuHas HaydHO-TeXHUYeckas Oubnmmoreka Poccum. baza  maHHBIX
MEKTyHAPOIHBIX HHIECKCOB HayuHOTo IuTupoBanus WebofScience - http://www.gpntb.ru

9. Jlekuuun 1o Ouonoruu (¢akyapTeTa MOJIEKYISpHON U Ouojormdyeckod @usuku Dusmko-
TexHH4YecKoro yHuBepcutera: http://bio.fizteh.ru/student/files/biology/biolections/

10. «buomosiekyna» — 93TO HAYYHO-TIONYJSIPHBIM CaWT, MOCBSALIEHHBIM MOJIEKYJISIPHBIM OCHOBaM

COBpeMeHHOfI onoyornu W MPAKTUYCCKUM TIPUMCHCHHUAM HAYYHBIX JIOCTI/I)KGHI/IfI B MCIUIHWNHE U
ouotexnosoruu.: http://www.biomolecula.ru/about/
11.  XKypuaun oGmeit 6ronorun: Pestome crareii: http://elementy.ru/genbio/resume?artid=314

12.  bubOnuoreka JEeKIMA ¥ HAYYHBIX W3AaHWH Ha caiite «JJeMeHTHl OOJNBIION HAYKH»:
http://elementy.ru/lib

13.  dyHnmameHTtanbHas AMEeKTpoHHAs OuOmMoreka «®Piopa u dayra»: Onpexenurtend, CIpaBOYHUKH,
Kpacusie kauru: http://herba.msu.ru/shipunov/school/sch-ru.htm

14. Bungeonekuuu BEIYIIUX YYCHBIX PA3IUYHBIX YHHBEPCUTETOB MHpa (Ha aHTJIHMHCKOM S3BIKE):
http://www.academicearth.org/subjects/biology, HarpuMmep:

http://www.academicearth.org/lectures/phylogeny-and-systematics

15.  DnekTpoHHBIE BapHaHTHI KHHT 110 Omosoruu: http://biofac21.narod.ru/

http://www.biocyc.org/

http://www.floranimal.ru/

http://www.redbook.ru/

http://ekolog-stud.ru

http://dic.academic.ru/

do.gendocs.ru

http://www.xumuk.ru

http://stud24.ru/botany/terpenoidy/215803-631302-pagel.

http://www.fito.nnov.ru

http://window.edu.ru/resource/569/77569- Bockpecerckas O.JI., T'pomeBa H.II.,, CkoumnoBa E.A.
dusnonorns pacrenuii: YuebHoe nocodue / Map. roc. yu-T. - Homkap-Ona, 2008. - 148 c.
http://window.edu.ru/resource/095/22095 - AunpeeBa M.A., XmeneBckas M.A. Borpocsl U 3amaHus s
CaMOCTOSITEIIbHOW pabOThl M CAMOKOHTPOJISI 3HAHWUW CTYACHTOB MO (DU3MOJIOTUH pacTeHui. - [ICKOB:
[I'TIN, 1999. - 40 c.

http://www_ sifibr.irk.ru®enepansHoe rocyaapcTBeHHOE OMOJDKETHOE yupexaeHue Hayku CHOupckuii
UHCTUTYT Pu3nonoruu u 6uoxumuu pacrenuit CO PAH (CUOUBP CO PAH)

http://plantphys.bio.msu.ru/  xadeapa ¢usznonoruu pacreHuii MOCKOBCKOTO  TOCYAapCTBEHHOTO
YHUBEPCHTETA

http://www.ippras.ru/news/index.php®enepanbHoe rocyaapcTBEHHOE OODKETHOE YUPSKACHHUE HAYKH
Wuctutyt ¢pusuonorun pacrenuit um. K.A. Tumupszesa PAH

WwWw.nKj.ru sxypaan «Hayka u 5Ku3Hb»

Www.sciencemag.org sxkypHai «Science»

http://tusearch.blogspot.com - Touck 31EKTPOHHBIX KHHT, myOnauKarwii, 3akoHoB, OCToB Ha caiitax
HAy4YHBIX SJIEKTPOHHBIX OuOMMOTEeK. B mouckoBuke oTOOpaHbl Jiydiine OHOIMOTEKH, B OOJBIIMHCTBE
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KOTOPBIX MOXKHO CKadaThb MaTepHajbl B TOJIHOM o0beMe 0e3 perucrpauvud. B CHUCOK BKIIOYEHBI
OUOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpPraHU3aIMi.

http://elibrary.ru/defaultx.asp

- Hayunas osnexktpoHHas OuOIHOTEKa,

KPYIHEUIINK  POCCUNCKUAN

WHGOPMAIMOHHBIN MOpTan B 00JacTH HAyKW, TEXHOJOTHH, MEIWLIMHBI U 00pa30BaHUs, COACp)KAIIUN
pedepatsl 1 MOTHBIE TEKCTHI 60s1ee 12 MIIH HayYHBIX CTaTeH U MyOJIMKAIIHIA.
http://6years.ru/index.php - mopram OecrUTaTHOW MEIUIMHCKONH HH(DOPMAIMK, COIACPKHUT OOJIBIIOE
KOJIMYECTBO KHUT, y4EOHBIX TOCOOUI OMOJIOrMYECKOI HAIIPaBIEHHOCTH

6. MaTepHaJIbHO-TeXHquCKaH 6333, HeoO0XoauMas JAJis OCYIICCTBJICHUSA 06pa3OBaTean0r0

nmpouecca mo IMCUMIIMHE

1. yuebnan ayoumopus o0nsn
npoeeoenusn
JIeKYUOHHO20
ayautopust Ne 232 (y4ueOHbIi
kopnyc Owuodaka), aymuTopus
Ne 332 (yueOHBI KOpHyC
6uogaxka), aymuropust Ne 324
(yueOHbIii KOpmyc Ouodaka),
ayautopusi Ne 327 (y4ueOHblii
Kopmyc onodaka).

3aHAmMuIl
muna:

2. yuebnas ayoumopusn O0ns
npoeedenus

CeMUHAPCKO20
ayautopusi Ne 329 (yueOHblii
kopnyc Owuodaka), aymuTopus
Ne 324 (yueOHbIi  KOpHYC
ouodaxka), aymuropust Ne 327
(yueOHbIi KOpITyC OHodaka).

3auamuil
muna:

3. yuebnas ayoumopusn onsa
npogedenus  pynnoevix u
UHOUBUOYATILHBIX
Koucynemauyuu: aynuropus Ne
321, nabopartopust
MOJIEKYIISIPHOM OMOTEXHOIOTHU
(yueOHbIli KOpmyc Ouodaka),
aymuropuss Ne 329 (yueOHsIit
koprnyc Owuodaka), aymuTopus
No 324 (yueOHBIH KOpHYyC
ouodaxa), aymuropus Ne 327
(y4eOHsbIit KOpITyC Omodaka).

4. yuebnas ayoumopusa ona
meKyujezo KOHmMpona u
npoMeNHcymouHou

ammecmayuu: aynuropus Ne
329 (yueOHbIH KOpITyC
6rodaxka), aymuropust Ne 324

Aynutopust Ne 232

VYuebnast mebesb, A0CKa,MyJIbTHMEANHA-MpoekTop PanasonicPT-
LB78VE, skpan Hactennbiit ClassicNorma 244*183.

Aynutopust Ne 332

VYueOHast MeOerb, JIOCKa,MYJIbTHMETUA-TTPOSKTOP
PanasonicPT-LB78VE, okpan  wacrennsrii  ClassicNorma
244*183.

Aynntopus Ne 321
JlaGopaTopusi MoJIeKYJISIPHOH OMOTEXHOJIOTHHI

VYuebHast MeOenb, 1Jab0paTOPHBIH UHBEHTAPb, Y4eOHO-HATJISIHbIC
nocobusi, pH-merp ST2100-F, no3zatop (mmmeTka) mepeMeHHOTO
obvema JIAUT — 10 mT., aBTokiaaB 23nm MK, Tuttnauer,
akBaauctuisitop  [19-4M, aMIuimpukatop MHOTOKOHAIIbHbIH
"Tepuuk", aHanuzarop uMMmyHopepmeHTHbIX peakuuit ADP-01,
anmapat Jyisi Telib-3jeKkrtpodopesa, OOKC MUKPOOHOIOrHYECKOi
BMBb-"Jlamunap-C"-1,2, HL-200,
Busieookyisip ToupCam 5.1 MII, ToupTek, BomonarpeBatenb
«Oasis» 30 n, 2 kBt mukpouentpudyra-Boprekc 1.5Tbic.00/MuUH,
cyxokapoBoit mxkad 80 1, Tepmocrar 80 1, Tepmocrar
TBepaoTenbHeId  "Tepmur», TpancmwumomuHatop ECX-20 M,
XOJOAWIBHUK nabopaTOPHBIA XJI-340 "TTo3uc",
xpomaTtorpaduueckas kaMmepa I/1iactul, ueHrpudyra MiniSpin
Eppendorf, meiikep LOIP LS-110, 1mkad
naboparopusiii 11IB-1,3-Jlamunap-C.

0e30MacHOCTH BECHI

BBITSDKHOM

Aynutopus Ne 324

VYuebHast mebens, gocka, skpad Ha mTatuBe DIQUIS, mpoekTop
Sony VPL-EX 100, Hoyroyk Aser Extensa 7630G-732G25Mi.

Aynutopus Ne 327

YyebOHas Mebenb,
DLP3200LmXGA13000,
HACTEHHBIN

JIOCKa,
JKpaH

MPOEKTOP BenQMX525
ClassicSolutionNorma

Aynutopus Ne 329

Yyebnast Mmebenb, 10cKa, JJaOOpaTOpHbIM HHBEHTaph, Beckl Ohaus
SPU-202, Tepmoctar TCO 1/80 CIIY  oxmaxmarommuii,
neatpudyra OINH 3M, mkad BBITSOKHOW OONpmION — 2 TIT.,

Mar"duTHas MceIlajJKa MM-4, BECbl TOPCHOHHBIC, OJKpaH Ha

1. Windows 8 Russian.
Windows Professional 8

Russian Upgrade.
JIunemsus  OLP  NL
Academic Edition,
Oeccpounas.  Jloroop

Ne 104 or 17.06.2013 1.

2. Microsoft  Office
Standard 2013 Russian.
JInnensus  OLP  NL
Academic Edition,
Oeccpounasi. JloroBop Ne
114 or 12.11.2014 r.

15



http://elibrary.ru/defaultx.asp
http://6years.ru/index.php

(yaeOHnbIii KOpmyc Owmodaka),
aymutopust Ne 327 (y4ueOHBbIH
Koprmyc onodaka).

4, nomewenHus ona
CAMOCMOAMENbHOU  padombl:
aymutopusi Ne 428 (yueOHBIH
KopIryc Ouodaka), YHATATEHBINA
3an Nel (rmaBHBIN KOpITYC).

mratuse Dexp TM-80, mkad BBITSHKHON — 2 TIT.
Aynutopus Ne 428

VYuebnast wmeOenb, gocka, TpuOyHa, MYIBTHMEINA-TIPOEKTOP
InFocusIN119HDx, nHoyrOyk Lenovo 550, 3kpaH HacTEHHBIH
ClassicNorma 200%*200, MOHOOJIOKH CTallIOHAPHBIE - 2 IIT.

YuraabHbli 3a1 Nel

Yuebnast  mebOenb, y4eOHBIH W CHpaBOYHBIA  (OHT,
HEOTPaHWYEHHBIH KPYIJIOCYTOUHBIA JOCTYN K 3JIEKTPOHHBIM
oubmoreunsiM cuctemaMm (OBC) m BJl, crenn mo moxapHOi
0€30MacHOCTH, MOHOOJIOKHM CTalMoHapHble — 5 wmT, MDY
(npunTep, cKaHep, Konup) - 1 mr.
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4. Copep:xaHue ¥ CTPYKTYpPa AMCUMILIMHBI (MOIYJISA)
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE

BBICHIET'O OBPA3OBAHUA
«BAIIKUPCKHI I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

1o qucuuiuinie  KieTo4yHble TEXHOJIOTUN PACTEHUN Ha 4 cemecTp
Pabouyro nporpammy 3aveTHbIx equHuI Tpynoemkoctu (3ET) 2
OCYILIECTBJISIOT: Y4eOHBIX 4acoB:

JeKUUH (B T.4. B UHTEPAKTUBHBIX

dopmax) 16
Jlexiuu: K. OMOJI. HAyK, CT. IIPEIl. CEMUHAPCKUX (B T.4Y. B MHTEPAKTUBHBIX OopMax)
A.b. SIxynosa
(IOJXKHOCTD, y4. CTENEHb, 3BaHUE, MPAKTUYECKUX (B T.4Y. B UHTEPAKTUBHBIX
¢.1.0.) bopmax)

1a00PaTOPHBIX 16

[IpakTrueckue 3aHATHA: KOHCYJIbTallui
K. OWoJI. HayK, cT. mpert. A.b. 3a4er 9
Axynosa ceMecCTp
(IOJKHOCTD, y4. CTENIEHb.3BaHHE, JK3aMeH
¢d.1.0.)

CP 39,8




®opma u3y4eHUs MaTEPUAJIOB: JIEKIUH, IPAKTHYCCKHE

OcHoBHAA U

®opMa TeKylero

KynbTypbl cCOMaTH4ECKUX KIETOK.
Mopdodusnonornueckas
XapaKTepUCTHKA KaJUTyCHBIX
TKaHel. CycrieH3UOHHbBIE
KynbTypbl. KynsTuBupoBanue
OT/IeNIbHBIX KIETOK. KynbTypbl
TaluIOMIHBIX KJIETOK.

nureparypa: 1,2,4

MeToabl. DU3HOIOrHUeCKHE
OCHOBBI TIPEUMYIIECTBA
HAMMOOUIIM30BaHHBIX
PaCTUTENBHBIX KIETOK
nepej1 TPAAUIHOHHBIMHE
crocodaMu
KYyJIbTUBHPOBAHHSL.
Cucremsl
KYJIbTHBHPOBAHHUS
AMMOOUIM30BaHHBIX
KIIETOK

JOIOJIHUTEILHAS KOHTPOJISI yCIIeBaeMOCTH
Ne 3aHATHS, CEMUHAPCKHUE 3aHATHS, JJa00pPaTOPHbIE PadoThI, 3agaHus 1o
JINTEepaTypa, . (KOJLTI0KBUYMBI,
Temau coaepikaHue CAMOCTOATE/JIbHAA pa60Ta U TPYAOEMKOCTh (B qacax) CAMOCTOATEJBLHOU paﬁoTe
peKoMeHyeMast KOHTPOJIBHBIE PadoThI,
n/n CTYAEHTOB
cTyAeHTaM (HoMepa KOMNBIOTEPHBIE TECTHI
U3 CIIMCKA) T.IL.)
JK IP/CEM JIP Cp
1 2 3 4 5 6 7 8 9
1. Bsenenne 4 1,2,34 3HaueHHe KyIbTYyphI WHauBuyansHbIH onpoc
Kynbrypa Kiierok, TkaHe# 1 KJIETOK, TKaHEeH 1 OpraHoOB
OpraHoOB PACTEHHMII: TIPEIMET, JlononHnTebHAS paCTeHMIT TSl pelIeH s
3agaun. Mcropus pa3BuTus mureparypa: 1,2,4 (yHIAMEHTATbHBIX
METOA0B KYJIbTUBUPOBAHUA Hp06neM 6[/]0)‘[0]’*””.
H30JIMPOBAHHBIX KJICTOK, TKaHEH u Kyn],’]’*ypa KJIETOK U TKaHel
OpraHOB PaCTCHHUIL. KaK OCHOBA OMOTEXHOJIOTHU
pacreHui
2. T'opMoHanbHast peryisuys B 2 1,2,34 IMoxaroroBkak komiokBuyMy | KomtokBuym
KYJIBTYype KJIETOK U TKaHell, 1o TeMe  XapaKTepHCTHKa
CYCHEH3HOHHBIE KYJIBTYPBI HononuurensHast PacTUTEILHON KICTKH.
nurepatypa: 1,2,4 Ocobennoctn
(YHKIIMOHMPOBaHUS
pacTUTEIbHON KIETKHU.
3. KynbTypa KIIeTOK pacTeHuii - 4 1,2,34 NmMMmoGHn3anust WHanBHUaYyalIbHBIN OIPOC
cHCTeMa JUISl U3Y4EHHS CHHTEe3a PACTUTENIBHBIX KJIETOK:
BTOPUYHBIX METa0OJUTOB. HononnurensHas HEOOXOIUMOCTh, OCHOBHBIC




IIpueMsl ¥ METO/IBI CTEpUITM3ALIH, | 2 6 5 1,234 IToaroroska k WunuBunyanpHBIA o1poc,
pabora B TaMUHApHOM GOKCe WHIUBUIYAILHOMY OIPOCY | MpOBepKa paboueii TeTpamn
JlononuutenbHas
mureparypa: 1,2,4
Crepumzanus pacTUTEIBHOTO 2 6 5 1,234 TTogroroska x WNunuBunyaibHbIA OIpoc,
9KCIUIAHTA, [IPUTOTOBIICHHAE WHIUBUIYAILHOMY OIIPOCY | MpOBepKa paboueii TeTpain
MUTATEIbHBIX CPEN HomnonuurenbHas
mureparypa: 1,2,4
KrnonamsHoe MUKpOpa3sMHOXKEHUE | 2 2 5 1,2,34 O3nopoBiieHHE WunuBrayansHeLH onpoc,
paCTeHHfI. MeTo/b! KJIOHAJIBHOTO mocago4Horo Marepuajia ot IpOBEpKa paﬁoqef/'] TeTpagu
MHKPOPa3MHOKEHUS, JlononHuTETbHAS BupycoB. Co3anne
O03JI0pOBJICHUE MaTeprajia OT qureparypa: 1,2,4 HCKYCCTBEHHBIX
BHPYCOB .
MeToas! KIOHAIBEHOTO accormarui
MUKPOPA3MHOKEHHS. KyJTBTI/IBI/IpyeMBIXVKJ'[eTOK
BBICIIIUX PACTEHUIT C
MHKPOOpraHH3MaMH.
Meropl cOXpaHeHUs
reHodoHza
Knerounas cenexuus 2 5 1,2,34 IpenmymecTBa MeToaa Konnoksuym
Mertozpl KIETOYHOM CeNeKIHH. KJIETOUHOM CENEKIUH in
I'eHeTnyeckre OCHOBBI HOHOHHHTGHBH&S{ vitro. HpeI/IMyIl[eCTBa
gg:sf;l:g;ii;yﬁ;ﬁ?g;;;w B nureparypa: 1,2,4 MHUKPOKJIOHAJIbHOIO
KYJIBTYPbI KIETOK PacTeHHii, pasmHOxeHus. Mcropus
HCIIOJIb30BaHKE B KJIETOYHOU merona. Pakropsl,
CeJIEKIMH. DTallbl KJIOHAIBHOIO BIIMSIIOLME HA TIPOLIECC
MUKPOPA3ZMHOXCHHUS. MUKPOKJIOHAJILHOT'O
Pa3MHOXKEHHSI.
KiteTouHsle TEXHOIOTUH 2 4,8 1,2,34 Tloxroroeka WHauBHayallbHBIN OpOC,
pacTeHuid, noy4eHue KaJuTyCHOM TECTUPOBAHUIO npoBepka paboueit Terpaan
TKaHU JlomonHuTenbHas
mureparypa: 1,2.4
Bcero yacos: 16 16 39,8
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