®I'BOY BO «BAILIIKUPCKUM FOCYIIQPCTBEHHI)II\/'I YHUBEPCUTET»
BUOJIOTMYECKHNU ®PAKVJIBTET

Y TBEepKACHO: CornacoBaHo:
Ha 3acemaHuu Kadenpol [Ipencenarens YMK dakynsrera /HHCTHTYTA
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CocraBuTtenb: K.0.H., I01EHT Kadenpsl Onoxumun u ouorexunosoruu A.b. Sxymnosa

Pabouas nporpamMma TUCHMIUIMHBI YTBEPKACHA Ha 3aceqaHuu Kadeapsl mpoTokon oT «18» derpans 2021
r. Ne 5

-
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3aBeayromuii  kadeapoi 72— JC.A. Bamkatos
JIONONTHEHUsT M HM3MEHEHWS, BHECCHHbIE B pPa0OYyI0 NpPOrpaMMy JWCIHILIAHBI, B TOM YHCIIE
OOHOBJICHUSI TIPOTrPaAaMMHOTO oOecredeHuss U Npo(EeCCHOHANBHBIX 0a3 JaHHBIX W WHOOPMAIIMOHHBIX

CIIPaBOYHBIX CHCTEM, YTBEPIKJCHBI Ha 3acelaHuU Kadenpbl OMOXUMHUH M OMOTEXHOJIOTUH, TTpoTOKOI Ne 13
oT «16» nronsa 2021 r.

3asenyrommii kadeapoi 72— JC.A. Bamkatos



CnMcok 10KyMEeHTOB H MATepHaJIoB

1. IlepeyeHp MIaHUPYEMBIX PE3yJIbTATOB OOy4YEHHUS MO AMCLUUILIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTelIbHOM MpOTrpaMMBbI
2. llenb ¥ MECTO TUCIUILIMHEI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPaMMBI

3. Conepxanue paboueid mporpamMmbl (00bEM TUCHUILIAHBI, TUIBI U BHJBI YYCOHBIX
3aHATUH,  y4eOHO-METOAMYECKOE  OOECIICUCHHE  CaMOCTOSATEIBLHOH  PabOThI
00yJaromuxcsi)

4. ®@oH/J OLICHOYHBIX CPEACTB IO JUCHUIUIMHE
4.1. IlepedyeHb KOMIIETEHIIMM C yKa3aHUEM JTaroB MX (HOPMHUPOBAHMS B IMPOIECCE
OCBOEHHUS O0pa3oBaTelbHONW mporpamMmbl. OmnucaHWe TOKa3aTelnel W KPHUTEPUEB
OLICHUBAaHUS KOMIIETEHUMH Ha pa3jM4YHbIX dTanax uX (OpPMHUPOBAHUS, OMHCAHHE
IIKaJI OI[CHUBAHUS

4.2. TunoBble KOHTPOJbHBIC 3a/laHUsl WU WHBIE MaTepHalbl, HEOOXOJUMBIE IS
OLICHKH 3HaHWM, yMEHHH, HAaBBIKOB W OIbITA JIEATEIBHOCTH, XapaKTEePHU3YIOIIUX
sTanbl  (pOpMHUpPOBAHMS KOMIIETEHIIMH B IIpOILECCE OCBOEHHUS 00pazoBaTelbHOI
nporpaMMmbl. MeToJueckre MaTepuaibl, ONpEeAeSIONIe MPOLeayphl OLCHHUBAHUS
3HaHWM, YMEHUH, HABBIKOB U OIbITa JESATEIHOCTH, XapaKTePU3YIOUIUX O3TaIlbl
(dbopMupoOBaHUs KOMITETEHIIUI

5. YueOHO-MeTom4Yeckoe ¥ HHHOPMAIIMOHHOE 00E€CTICUCHUE TUCITUTIITMHBI

5.1. TlepeyeHb OCHOBHOW W JOIOJIHUTEILHOW YyU4E€OHOW JUTEpaTyphl, HEOOXOAMMOMN
JUISL OCBOEHUS TUCLUTIIIMHBI

5.2.  Ilepeuenp pecypcoB  HH(POPMAIMOHHO-TCICKOMMYHHKAITMOHHOW  CETH
«HTepHET» M MPOrpaMMHOrO OOEClEeYeHHs, HEOOXOJUMBIX JIJIsi OCBOCHHUS
JUCLMILTAHBI

6. MareprallbHO-TEXHUYECKas 0aza, HeoOxoauMas TS OCYIIECTBIICHUS
o0pa3oBaTeIpHOTO Ipoliecca Mo TUCIUILINHE



1. [lepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUeHHs MO JMCIUIJINHE, COOTHECEHHBIX C

IUVIAHMPYEeMBIMH Pe3yJibTATAMM OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMbl

B pesynbrare ocBoeHHs1 00pa30BaTEIbHON TPOrpaMMbl 00yYaroIIUiCs TOHKEH OBIIAJIETh CIEAYIOIIMMHI
pesyapraraMu 00yueHus O TUCIUIUIMHE:

Pesynbrarer oOyuenus

dopmupyemasi KOMIETEHITUS (C
yKa3aHUEM KoJ1a)

[Ipumeuanue

3Hanus 3HaTk: OIIK-11 — BJIaJICHUEM
-TIpUeMBbI paboTHI € prUeMaMH SKCIePUMEHTaIbHOM
MUKpPOOPTaHU3MaMH U paboTel C  KIeTKaMu |
KyJBTypaMHU KJIETOK 3yKapuoT B KyJbTypaMU KJIETOK, (DU3HKO-
CTEpUJIbHBIX YCIOBHSIX: XUMHYECKUMHU MeToJaMH1
- (pU3UKO-XUMUYECKHE METObI UCCIIEJIOBAHUSA  MaKpOMOJIEKY,
BBIJICJICHUS U UCCIIEIOBAaHUS METOJaMH  HCCJICIOBaHUS U
OMOTNOTUMEPOB; aHaym3a KUBBIX CHUCTEM,
-METO/Ibl CTATUCTHUYECKOM MaTeMaTUYeCKUMU  METOAAMHU
00paboOTKH pe3ysIbTaTOB 00paboTku pEe3yJIBTaTOB
AKCIIEPUMEHTA; OMOJIOTMYECKUX HCCIIEOBAHUM,
- OCHOBBI OMOMH)KCHEPUH; OCHOBaMH OMOWHKXECHEPHH,
HEOOXOAMMBIMU Ui CO3AaHUA
OMOMH)KEHEPHBIX 00OBEKTOB
3HaTh:
[1K-4 — CIOCOOHOCTHIO
- OCHOBBI OMOMH(OPMATHKH;
MPOBOAUTH  MPOU3BOACTBEHHO-
-3aKOHOMEPHOCTH OpraHu3aluu
TEXHOJIOTUYECKYIO
1 (PYHKIIMOHUPOBAHUS TEHOMOB
JIEATEILHOCTD B oOnactu
Y IPOTEOMOB;
OMOMHKECHEPHH,
- OCHOBBI OMOUH)KEHEPUHU U
. OnonH(pOPMATUKU U CMEKHBIX
TeHHON MH)XEHEPUH
JTUCLMILTAH
VYMmenusa VYMeTh: OIIK-11 — BJIaJICHUEM
-TO/I/IEP’KUBATh TIepEBUBAEMbIE prUeMaMH SKCIePUMEHTaIbHOM
KYJBTYPBI; paboTel C  KIeTKaMu |

-IPOBOJUTH MIOCEB MUKPOOHBIX
KYJIBTYpP C COONIOIEHUEM
YCIIOBUM CTEPUIILHOCTH;

- IPUMEHSTH KPUTEPUU
CpaBHEHHSI, IPOBOJUTD
KOPPEIALIMOHHBIN U
JIMCTIEPCUOHHBIN aHaJn3;
-110JIy4aTh
TeHHOMOU(UIIUIPOBAHHBIE
KYJIBTYpbl KOCMaThIX KOpHEH

KyJIbTYpaMH KJIETOK, (DU3HKO-
XUMUYECKHUMH MeTOIaMH
WCCIICIOBAaHUSI  MaKpPOMOJICKYII,
METOJIaMU  HCCIICIOBAHHUS U
aHam3a AKHUBBIX CHCTEM,
MaTeMaTHYECKUMHU  METOIaMH
00paboTku pEe3yJIBTaTOB
OMOJIOTUYECKUX HCCIICIOBaHUH,
OCHOBaMH OMOWHKXECHEPHH,
HEOOXOJMMBIMHU  JUISL  CO3/IaHUS
OMOMH)KEHEPHBIX 00BEKTOB

YMETb:
- HCII0JIb30BaTh MH(OPMAIIHIO,

3aKJIIOYEHHYI0 B 0a3ax JJaHHBIX
M0 CTPYKType FT€HOMOB, OEJIKOB,
pELenTopoOB, FTOPMOHOB;

- BBIJICJIATD U UCCIIE0BATh
OeJIKu, MeNTH/Ibl, HYKJICMHOBbBIE

[1K-4 — CIOCOOHOCTBIO
MPOBOJUTH  MPOU3BOACTBEHHO-
TEXHOJIOTHYECKYIO
JESTEIbHOCTb B
OMOMH)KECHEPHH,
OMOMH(POPMATUKA M CMEKHBIX
JMCIUTUIAH

oOnactu




KHUCIIOTHI;

-110JIy4aTh MOJIU(UIIMPOBAHHbIE
OpPraHHU3MBI C LENbI0 UX
UCIIOJIb30BaHUS B

OMOMH)KCHEPUH;
-TPaMOTHO H3J1araTh BBIBO/IBI
HUCCIIeqOBaHUN
Bnanenu Bnaners: OIIK-11BnageHuemM npuemMaMu
i -METOJAaMHU MUKPOKIIOHAIBHOTO AKCIIEPUMEHTAJIbHONW PabOThI ¢
(HaBBIKH Pa3MHOXEHUST paCTCHUHN KJIETKaMH M KyJbTypaMH KJIETOK,
/ OIIBIT -METOIaMH UMMOOMIIH3AIINN (DUBUKO-XUMHYECKUMHU
JesaTenb dhepMeHTOB METONaMHU HCCIIENOBaHMS
HOCTH) -TUOPUAOMHBIMU TEXHOJIOTHUSIMH MaKpOMOJICKYII, METONaMU
-METOJaMH1 TeHHOW WHXKEHEPUHU HCCIIENOBaHMS u aHanm3a
JKUBBIX CHCTEM,
MaTEeMaTHYEeCKUMU  METOJaMu
00paboTku pEe3yJIBTaToOB
OMOJIOTMYECKUX HCCIIENOBAHUM,
OCHOBaMH OMOWH)XECHEPHH,

HEOOXOJMMBIMHU  JUISL  CO3/IaHUS
OMOMH)KEHEPHBIX 00BEKTOB

BJIAJICTh:

-HaBbIKaMU PaOOTHI C
OronH(pOpMaIIMOHHBIMHU
pecypcamu;

- PU3UKO-XUMUUYECKIMHU
METO/IaMH MCCIICIOBAHUS
MaKpPOMOJICKYJT;

-METOZIaMU TeHHOW WH)XCHEPUHU
1 OMOWH)KCHEPUH;

- HaBBIKAMHU HAITMCAHUs OTYETOB
Y BBIITYCKHBIX
KBATH(UKAITUOHHBIX padoOT

[1K-4 — cioco6HOCThIO
MIPOBOJIUTH MPOU3BOACTBEHHO-
TEXHOJIOTHYECKYIO
NIeATEIBHOCTE B 00JIaCTH
OMOMH)KECHEPHH,
OMOMH(POPMATUKHA B CMEXKHBIX
TMCIUTUTAH




2. lleab 1 MeCTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON POrpaMMbl.

JucuuninnHa « MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUI» OTHOCUTCS K BApUATUBHOM YaCTH.
JucuunimHa u3ydaercs Ha 5 Kypce B 9 cemecTpe.

Llenpto OCBOEHMSI AUCUUIUIMHBI «MHKPOKIOHAIbHOE Pa3MHOKEHHUE PACTEHUN» SBISETCS
CO3/IlaHUE Y CTYJCHTOB TEOPETHUYECKUX 3HAHUNW M TMPAKTUYECKUX HABBIKOB [0 TMPUMEHEHUIO
COBPEMEHHBIX METOJIOB KJIETOYHOM M TKAaHEBOW OMOTEXHOJIOTMU pPAaCTCHHMM. V3ydeHue IUCIIUTLTAHBI
MPOBOAMTCS B paMKax oOpa3oBaTeilbHOW NpPOrpaMMbl IOATOTOBKH OakalaBpOB [0 HAIPaBICHUIO
noaroroBku — 06.05.01 buounkenepus u OnouHpopMaTHKa, MPodUIb MOATOTOBKH «MoJeKkyaspHas
OvoumxeHepuss W OuomH(OpMaTHKa», W HANPABICHO HAa TOJArOTOBKY OOYyYaloOmUXCs K Hay4YHO-
HCCIIEIOBATENBCKOM, HAy4YHO-IIPOU3BOJACTBEHHON MW MPOEKTHOW, OpraHU3alMOHHO-YIPaBJIECHYECKOH,
Mearoru4eckoil 1 MHPOPMaIMOHHO-OHOIOTMUYECKOM I TEIbHOCTH.

B npomecce wu3ydeHus AuCUUIUIMHBL «MHUKpPOKIOHAJIILHOE Pa3MHOXKEHHE PACTEHUI»,
oOyyJaromuecst T0JHKHbI UCIOIb30BaTh, 000ralllaTh U CUCTEMAaTU3UPOBaTh (pyHIaMeHTaIbHbIe 3HAHUS 110
OMOJIOTMH, LUTOJIOTHUH, XUMHUHU, OMOXUMHUH, MOJEKYIsIpHON Ouonoruu. M3yudenue storo mnpenmMera
SBIIIETCS BaXHBIM I (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHS CIEHUAIMCTa OHOJIOrHYECKOro
HanpapiaeHus. CTyleHThl JOJDKHBI IMOJNyYUTh MPAKTUYECKHUE HABBIKU A paboThl ¢ mpubopamu u
000py/I0BaHUEM, UCIIOIB3YEMBIMU B Pa3IMYHBIX OTPACIISIX HAYKH U MPOU3BOCTBA — OUOJIOTUH, XUMUU,
MEIMIIMHBI, (apMakolorMM UM  CEIbCKOro  Xo3siiictBa. BocmurarenpHoe  3HaYeHHE  Kypca
«MUKpOKJIOHAIbHOE Pa3MHOKEHHUE PACTEHHi» CBS3aHO C €ro pojiblo B (OPMUPOBAHMM HAYYHOTO
MHPOBO33pPEHUS, MMO3HABATEIBHON AKTUBHOCTH CTYACHTOB, C PACCMOTPEHHMEM STHYECKHX aCIEKTOB
CBSI3AHHBIX C HCCIIEIOBAaHUSIMU U HCIIONB30BaHUEM JOCTHXKEHUIl COBpEMEHHOW Hayku B oOnactu
OMOJIOTUU PACTEHUH.

BxomuT B 1uki npogeccuoHanbHbIX JUCHUIUIMH. MUKpPOKIOHAIbHOE Pa3MHOXKEHHE PACTEHUH a
MpeJCTaBisieT cOO0OW OAHY M3 OCHOBOIOJATAIOMIMX JUCHUIUIMH B IOATOTOBKE OHOWHXKEHEPOB H
ouounpopmatkoB. Ilocne u3yueHUs NAHHOTO MOAYJS BBIMYCKHHUK JIOJDKEH OBITh TOATOTOBIEH K
NeSITEeNbHOCTH B OMOTEXHOJOTMYECKOW Jlaboparopum Ha OMOTEXHOJIOTMYECKOM IPOHU3BOICTBE,
HKOJIOTMYECKHUX OPraHU3aIMsaX U T.I1.

OOyuaronuiicss JOJDKEH HUMETh MpeAcTaBieHHe O (yHAaMeHTaJIbHBIX pas3ienax OHOJOrHH,
OMOXMMHUM M TEHETHUKU. OTH 3HaHUA OylayT CHOCOOCTBOBAaTh OCO3HAHHOMY BOCIPHUSTHIO O
(YHKIIMOHUPOBAHUM KIIETKM M €CTECTBEHHBIX MpOIleccCaX, B KOTOPbIX OHU MPUHUMAIOT YYacTHe,
MPETNOAHOCUMBIX CTYJEHTaM Ha JeKIUAX 10 MUKPOKIOHAIBHOMY pa3MHOXKEHHUIO pacTeHuil. OcBoeHMe
OCHOB MOyl «MUKPOKIOHAIbHOE Pa3MHOXKEHHE PACTEHHiI» HEOOXOJUMO MpU H3YYEHHHM TaKuX
JUCITUTIIINH, KaK OMOMOHUTOPUHT, OMOTECTUPOBAHKE, OMOTEXHOJIOTHS.

3. Conepxkanue padoueii mporpaMmmbl (00beM JUCHMILIMHBI, TUIIBI U BUAbl Y4eOHBIX 3aHATHIM,
Y4eOHO-MeToAnYecKoe odecrnedyeHue CaMoOCTOSITeIbHOI padoThl 00y4aromuxcsi)

Conepxanue pabodeil mporpamMmsl npezacTaieHo B [Iprioxennu Ne 1.



4. ®OoH/1 OLIEHOYHBIX CPEACTB M0 IUCHUIINHE
4.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHMS B Mpollecce 0CBOeHHsI 00pa3oBaTe/ibHOM nporpaMmbl. Onncanue
noka3zaresieil 1 KpuTepueB OLlIEHUBAHMS KOMIIETEHIMIA HA Pa3JIMYHBIX dTanax ux GopMHPOBaHUS, ONIMCAHUE HIKAJI OLleHUBAHUSA

Kon n dopmymuposka komnereniiuu OIIK-11 - BrageHune npueMamu 3KCIEPUMEHTAIBHOW pabOTHI C KJIETKAMU W KyJbTypaMHu KIIETOK, (PU3UKO-
XUMHUYECKMMH METOJIaMU HCCJIEIOBAHUS MaKpOMOJIEKYJI, METOJaMU HCCJIEOBAHHUS M aHallu3a >KUBBIX CHCTEM, MaTeMaTMYeCKUMH METOJaMu
00pabOTKH pe3ysIbTaTOB OMOJOTUUECKUX UCCIIEIOBAaHUM, OCHOBAMH OMOWHKEHEPHH, HEOOXOIUMBIMU ISl CO3/IaHUsI OMOMHIKEHEPHBIX 00BEKTOB

dran Ili1anupyembie pe3yabTaTbl 00y4eHH st

(ypoBeHb) (moka3arejim JOCTHKEHUS 3aua}um0r0 He 3aqremo 3auTeno

OCBOEHHUA YPOBHSI OCBOEHUSI KOMIIETEHI[UI1)

KOMIIeTeHIIUH

[TepBriit aTan 3HaTh: -MPUEMBbI PaOOTHI C He 3naet -npuemsl paboThI ¢ JIeMOHCTpUpPYET YBEPEHHOE 3HAHUE -
(ypoBeHb) MHUKpPOOPTaHU3MaMH U KyJIbTYypamu MUKPOOPTaHU3MaMH U KyJIbTYpaMH KJIETOK MIPUEMOB pabOT ¢ MUKPOOPraHU3MaMH

KJICTOK 3YKapUOT B CTEPHIIbHBIX
YCIIOBHSIX:
- (PUBHKO-XUMUYECKHAE METOJIBI
BBIJICTICHUS Y KCCIICIOBAHUS
OHMOIIOTMMEPOB;
-METO/Bl CTAaTUCTUYECKON 00pabOTKH
pE3yJBTaToOB SKCIEPUMEHTA;

- OCHOBBI OMOMH)KCHEPUH;

AYKapHOT B CTEPUIIBHBIX YCIOBHUSX:
- (PUBHKO-XUMUYECKHAE METOJIBI
BBIJICTICHUS Y KCCIICIOBAHUS
OHMOIIOTMMEPOB;
-METOBl CTAaTUCTUYECKON 00pabOTKH
pE3yJIBTaTOB SKCIIEPUMEHTA;

- OCHOBBI OMOMH)KCHEPUH;

U KYJIBTYpaMH KJIETOK dyKapHOT B
CTEPHIILHBIX YCIIOBUSIX:
- (PUBHKO-XUMUYECKHAE METOJIBI
BBIJICTICHUS Y KCCIICIOBAHUS
OHMOIIONMMEPOB;
-METO/Bl CTAaTUCTUYECKON 00pabOTKH
pE3yJBTaTOB SKCIEPUMEHTA;

- OCHOBBI OMOMH)KCHEPUH;

Bropoii sTan
(ypoBeHb)

YMeTh: -1oAIepKUBaTh
TIePEBUBACMBIC KYJIBTYPHI;
-MPOBOIUTH TIOCEB MHUKPOOHBIX
KYJIBTYp € COONIOIEHUEM YCIOBUH
CTEPWJIBHOCTH;
- MPUMEHSATH KPUTEPUU CPABHEHUS,
MIPOBOJIUTH KOPPEISAITUMOHHBIN 1
JIMCTIEPCUOHHBIN aHaJN3;
1. -momy4arb reHHOMO U (DUITMPOBAHHBIS
KYJIBTYpPbI KOCMAThIX KOPHEH

He ymeer -noanepxuBaTh nepeBuBaeMblie

KYTBTYybI;

-IPOBOJUTH MIOCEB MUKPOOHBIX KYJBTYP C

coOIONIEHNEM YCIIOBUH CTEPHIIBHOCTH;
- MPUMEHSATH KPUTEPUU CPABHEHUS,
MIPOBOJIUTH KOPPEISAITUOHHBIN 1
JIMCTIEPCUOHHBIN aHaJU3;
-TOJTy4YaTh TCHHOMOIU(PUITUPOBAHHBIC
KYJIBTYpPbI KOCMAThIX KOPHEH

[TonnMaeT u ymeeT -mojyiep>K1uBaTh
TIePEBUBACMBIC KYJIBTYPHI;
-MPOBOIUTH TIOCEB MHUKPOOHBIX
KYJIBTYp € COONIOIEHUEM YCIOBUI
CTEPWJIBHOCTH;
- MPUMEHSATH KPUTEPUU CPABHEHUS,
MIPOBOJIUTH KOPPEISAITMOHHBIN 1
JMCTIEPCUOHHBIN aHaJN3;
-ToJTy4YaTh TCHHOMOAU(PUITUPOBAHHBIC
KYJIBTYpPbI KOCMAThIX KOPHEH

Tpetuit sTan
(ypoBeHb)

Bnanets: -HaBbIKaMU pabOTHI C
OroOMH(pOPMAITMOHHBIMU PECYPCAMH;
- (PMBHKO-XUMUYECKUMHU METOIaMHU
WCCIIEIOBAHUST MAaKPOMOJICKYT,
-METOIaMU TeHHOW WH)XCHEPUU U

He BrnaseeT -HaBBIKaMU pabOTHI C
OroOMH(pOPMAITMOHHBIMU PECYPCAMH;
- (PU3HKO-XUMUYECKUMHU METOIaMHU
WCCIIEIOBAHUST MAKPOMOJICKYT,
-METOIaMU TeHHOW WH)XCHEPUU U

Bnaneer u neMoHcTpupyeT
CaMOCTOSITEIIbHOE TPUMEHEHHE -
HaBBIKOB PabOTHI ¢
OroMH(pOPMAITMOHHBIMU PECYPCAMH;
- (PUBHKO-XMMUYECKUMHU METOIaMHU




OMOMH)KCHEPUH;

- HaBBIKAMHU HAITMCAHUS OTYETOB U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX
pabor

OMOMH)KCHEPUH;
- HaBBIKAMHU HAITMCAHUS OTYETOB U
BBIITYCKHBIX KBaJTU()UKAITMOHHBIX padOT

WCCIICIOBAHUST MAaKPOMOJICKYT,
-METOZIaMU TeHHOW WH)XCHEPUHU U
OMOMH)KCHEPUH;

- HaBBIKAMHU HAITMCAHUs OTYETOB U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX
pabor

Kon u ¢opmynupoBka komnerenuuu [IK-4- crnocoGHOCTBIO NPOBOIUTH MPOM3BOACTBEHHO-TEXHOJIIOTMUYECKYIO JAEATEIbHOCTh B OO0JACTH

OMoOMH)XEeHEepUH, OMOMH(GOPMATUKH ¥ CMEXHBIX JTUCITUTIIINH

Jran
(YpOBeH) Ili1anupyembie pe3y/abTaTbl 00y4eHH st
(il:soeﬂﬂﬂ (moka3arejim JOCTHKEHUS 3aJaHHOIO He 3aureno 3auTeHo
YPOBHSI OCBOCHUS KOMIIETEHLUi1)
KOMIIeTeHIIUH
[TepBeiii aTant | 3HATh: He 3naer JleMOHCTpUpYyET YBEpEHHOE 3HAHUE
(ypoBeHb) - OCHOBBI OMOMH(MOPMATHKH; - OCHOBBI OMOMH(MOPMATHKH; - OCHOBBI OMOMH(OPMATHKH;

-3aKOHOMEPHOCTH OpraHU3alUU U
(GYHKIIMOHUPOBAHUS TEHOMOB U
MIPOTEOMOB;

- OCHOBBI OMOMH)KEHEPUH U TeHHON
UHXEHEepUU

-3aKOHOMEPHOCTH OpraHU3alUU U
(GYHKIIMOHUPOBAaHUS TEHOMOB U IIPOTEOMOB;
- OCHOBBI OMOMH)KEHEPUH U TeHHON
UHXEHEepUU

-3aKOHOMEPHOCTH OpraHU3alUU U
(GYHKIIMOHUPOBAHUS TEHOMOB U
MIPOTEOMOB;

- OCHOBBI OMOMH)KEHEPUU U TeHHON
UHXEHEepUU

Bropoii sTan
(ypoBeHb)

YmeTb: - HCIIOJIB30BaTh HH(OPMAIIHUIO,
3aKJIIOYEHHYI0 B 0a3ax JJaHHBIX 1O
CTPYKType T€HOMOB, OEJIKOB,
PELenToOpOB, FTOPMOHOB;

- BBIJICJIATD U UCCIIEZ0OBATh OEJIKH,
MENTHbI, HYKJIIEHHOBBIE KHCIIOTHI;
-110JIy4aTh MOJIU(UIIMPOBAHHbIE
OpPraHU3MBI C LENbI0 UX UCIOIb30BaHUS
B OMOMHKXCHEPHH;

-rPaMOTHO U3JIaraTh BHIBOJbI
HUCCIIeqOBaHUN

He ymeeT - HCIIOJIB30BaTh HH(OPMALIHIO,
3aKITIOUEHHYIO B 0a3ax JJaHHBIX MO CTPYKTYpe
T€HOMOB, OCJIKOB, PELIENTOPOB, TOPMOHOB;

- BBIJICJISITH U UCCIIENIOBATh OCIIKU, TICTITU/IBI,
HYKJICHHOBBIC KHCIIOTHI;

-[10JTy4aTh MOJU(PHUIIMPOBAHHBIC OPTaHU3MBI C
EJIBI0 UX UCTIONB30BaHUsI B OMOMHIKCHEPHH,
-rPaMOTHO M3JIaraTh BBIBOJIBI HCCIICIOBAHHIA

[Tonnmaer u ymeer - UCIOIb30BaTh
nHpopMaIIo, 3aKIII0YCHHYIO B 0a3ax
TAHHBIX 110 CTPYKTYpE FT€HOMOB, OEJIKOB,
PELenTopOB, FTOPMOHOB;

- BBIJICJIATD U UCCIIEOBATh OEJIKH,
MENTHbI, HYKJIIEHHOBBIE KHCIIOTHI;
-10JIy4aTh MOJIU(UIIUPOBAHHbIE
OpPraHHU3MBI C LENbI0 UX UCIOIb30BaHUS
B OMOMHKXEHEPHH;

-rPaMOTHO U3JIaraTh BHIBOJbBI
HUCCIIeqOBaHUN




Tpetnii atan BnageTb: -HaBbIKaMU pabOTHI C He BnageeT -HaBbIKaMU pabOTHI € YBepeHHo BnageeT -HaBbIKaMU PabOTHI C
(ypoBeHb) OrOMH(pOPMAITMOHHBIMU PECYPCAMH; OrOMH(pOPMAITMOHHBIMU PECYPCAMH; O61onH(MOPMAITMOHHBIMU PECYPCaMU;
- (PMBHKO-XUMUYECKUMHU METOIaMHU - (PM3HKO-XUMUYECKUMHU METOIaMHU - (PUBHKO-XUMUYECKUMHU METOIaMHU
WCCIIEIOBAHUST MAaKPOMOJICKYT, WCCIIEIOBAHUST MAaKPOMOJICKYT, WCCIIEIOBAHUST MAaKPOMOJICKYT,
-METOZIaMU TeHHOW WH)XCHEPUU U -METOZIaMU TeHHOW WH)XCHEPUU U -METOZIaMU TeHHOW WH)XCHEPUHU U
OMOMH)KCHEPUH; OMOMH)XCHEPUH; OMOMH)KCHEPUH;
- HaBBIKAMHU HAITMCAHUS OTYETOB U - HaBBIKAMHU HAITMCAHUS OTYETOB U - HaBBIKAMHU HAITMCAHUs OTYETOB U
BBIITYCKHBIX KBAJTU(UKAITMOHHBIX pa0OT | BBIMYCKHBIX KBATH(UKAIIMOHHBIX padOT BBIITYCKHBIX KBaJTU()UKAITMOHHBIX padOT

Kputepusmu oneHuBaHUS SBISIOTCS Oalljibl, KOTOPbIE BBICTABISIOTCS IMPENOAaBaTeNIeM 3a BUIbI JIEATEIBHOCTH (OLIEHOYHBIE CPENICTBA) IO
UTOTaM M3y4eHHUs MoAyJie (pa3ienoB AUCHUIUINHBI), IEPEYUCIICHHBIX B PEUTUHT-IJIaHe TUCHUIUIHHBI (0715 3a4ema: TeKyIIUi KOHTPOJIb — MAKCUMYM
50 6aytoB; pyOe)KHBIM KOHTPOJIL — MakCUMyM 50 0aiioB, MOOMpHUTEIbHBIE 0aMIbl — MakcuMyM 10).

[Ixanbel OLICHUBAHUS

ons 3auema:
3auTeHo — oT 60 10 110 peliTuHroBBIX OaTOB (BKIIOUast 10 MOOIIPHUTEIBHBIX OAJIIOB),
He 3a4TeHO0 — OT 0 710 59 peUTUHTOBBIX OAJIIOB).




4.2. TunoBble KOHTPOJIbHbIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE0OXOAMMbIe JIJIs1 OLleHKH 3HAHUI,
YMEeHHii, HABbIKOB U ONBITA IeATEIbHOCTH, XapaKTePU3yIMX 3Tanbl GopMupoBaHus
KOMIIETEHIUi1 B Mpolecce 0CBOeHMsI 00pa3oBaTe/ibHOM nNporpaMmbl. MeToanueckne MaTepuasbl,
onpeaessiiolne Npoiexypbl OeHUBAHUSA 3HAHUI, YMEHHI, HABBIKOB U ONBITA J1eSITeJIbHOCTH,

XapaKkTepu3ylouux 3Tanbl pOpMUPOBAHUS KOMIIETEHIUM

OTanel
OCBOEHUS

Pesynbrarer oOyueHus

Kommere
HIIUA

O1LieHOYHEIE
cpencTBa

1-#1 sTan

3Hanus

-IpUEMBbI padOTHI ¢ MUKPOOPTaHU3MaMHK H
KyJbTYPaMH KJIETOK 3YKapuOT B CTEPHIIbHBIX
YCIIOBHUSX:

- (pM3UKO-XUMUYECKUE METO/IBI BBIJICIICHHS U
HCCIICIOBAHUS OMOIIOIMMEPOB;

-METOBl CTAaTUCTUYECKON 00pabOTKH
PE3yIbTaTOB 3KCIIEPUMEHTA,;

- OCHOBBI OMOMH)KCHEPUH;

OIIK-11

- OCHOBBI OMOMH(MOPMATHKH;

-3aKOHOMEPHOCTH OpPTaHU3aIluH 1
(YHKIIMOHUPOBAHUS TEHOMOB U ITPOTEOMOB;

- OCHOBBI OMOWHKEHEPHUHU U TEHHON WH)KEHEPUHU

I1K-4

KOJILIOKBUYM

2-1 yTan

VYMmenusa

1. -moiep>KUBaTh MEPEBUBAEMBIE KYJIBTYPbI;
-IIPOBOJUTH MIOCEB MUKPOOHBIX KYJBTYP C
COOJIIOIEHHEM YCIIOBUH CTEPUIIbHOCTH;

- IPUMEHSATh KPUTEPUU CPABHEHHUSI, IPOBOJUTD
KOPPEJALMOHHBINA U TUCTIEPCUOHHBIN aHAIIN3;
-110JIy4aTh TeHHOMOAU(UIIMPOBAHHBIE KYJIBTYPbI
KOCMATBhIX KOpHEU

OIIK-11

- UCTIOJTB30BaTh HH(OPMAIIHIO, 3aKITFOYECHHYIO B
0a3ax JIaHHBIX 110 CTPYKTYPE TEHOMOB, OCIIKOB,
peLenTopoB, TOPMOHOB;

- BBIJICJISITH U UCCIIENIOBATh OCIIKU, TICTITU/IBI,
HYKJICHHOBBIC KHCIIOTHI;

-[10JTy4aTh MOJU(PHUIIMPOBAHHBIC OPTaHU3MBI C
IEJIBI0 WX UCTIONB30BaHUsI B OMOMHIKCHEPHH,
-rPaMOTHO M3JIaraTh BBIBOJIBI

I1K-4

NuauBuiyanbHbIN
ompoc

3-# Tan

Bnanets
HaBBLIKAMHA

-METOZaMH MUKPOKIOHAIIBHOTO Pa3MHOKEHUS
pacTeHui

-METOoAaMu UMMOOMIH3auA PEPMEHTOB
-TUOPUAOMHBIMU TEXHOJIOTHUSIMH

-METOJaMH TeHHOW WHXKEHEPUHU

OIIK-11

[IpoBepka
paboueii TeTpaau
110 J1abOpaTOPHBIM
paboram

-HaBbIKaMU pabOThI ¢ OMOMH(OPMAITMOHHBIMHU
pecypcamu;

- (PMBUKO-XUMHUYECKUMHU METOJIAMH HCCIICIOBAHHS
MaKpOMOJIEKYJT;

-METOIaMU TeHHOW WH)XCHEPUU U
OMOMHKCHEPUH;

- HaBBIKAMHU HAITMCAHUS OTYETOB U BBIITYCKHBIX
KBATH(UKAITUOHHBIX padoT

I1K-4

[IpoBepka
paboueii TeTpaau
110 J1abOpaTOPHBIM
paboram




[98)

15

16.
17.
18.
19.

20.

21

27.

Bonpochl /151 NOATOTOBKH K ceMHHAapaM, KOJUIOKBUYMaM
Kakue BelecTBa BXOJSAT B COCTaB MUTATENbHBIX CPEll, U Kakue (PyHKIIMU OHU BBITOJIHSAIOT B KYJIBTYpe
KJIETOK Y TKaHEW pacTeHUH in vitro?
KakoBbl 0COOEHHOCTH IPUTOTOBIICHUS U XPAHEHHSI CTOKOBBIX PACTBOPOB OCHOBHBIX KOMIIOHEHTOB
MUTATENBHBIX Cpen?
B uem 3akitouaercs mopsI0K MPUTrOTOBIECHUS KyIbTypalbHBIX cpen?
Kakum 06pazom ocyiiecTBisieTcs: CTepUiIn3aus MOCyIbl U UHCTPYMEHTOB JUIsl pabOThI €
pacTUTENbHBIMU 00BEKTAMH B YCIOBUSIX InVitro?
[lepeunciure ciocoObl CTEPUIN3ALUN MTUTATENBHBIX CPEJ, COAEPIKALUX U HE COJCPKAIINX
TEPMOJIA0MIIbHBIE KOMITOHEHTHI.
Kakum 06pazom ocymiecTBisieTcsl MoJroToBKa K padoTe jaMmuHap-0okca?
HazoBute ocHOBHBIE IIpaBHIia pabOTHI B YCIOBUSX JaMHHap-O0Kca.
OxapakTepu3yiTe OCHOBHBIE ATAlbl TPOBEICHUS CTEPHIIU3AINMH PACTUTEIbHBIX 00BEKTOB.
JlaliTe onpeneneHue NOHITUS «KAJLTyCHas TKaHb»?

. [lepeuricnute OCHOBHBIE (haKTOPbI HEOOXOAUMBIE JJISl MHAYKILIHUHU poliecca KajurycoreHesa’?
. Uto takoe nenuddepennmanusn? Kakyro posib UrparoT ayKCHHBI U IIMTOKWHUHBI B IAHHOM Tporiecce?
. UeM 00ycrnoBiieHa HEOOXOIMMOCTh TACCUPOBAHMSI KAJUTYCHOM KyJIBTYPBI Ha CBEXKYIO MUTATEIbHYIO

cpeny?

. C KaKko# 4acTOTOM OOBIYHO OCYIIECTBIISETCS CYOKYJIBTUBPOBAHHUE KAJITyCOB?
. Kakue npaBuna HeoOxoqumo coOironaTh MpH Mepecajke KaTyCHOM TKaHU Ha CBEXYIO MUTATENIbHYIO

cpeny?

. Kak onpenensiercss unaekc pocra, yaelbHas CKOPOCTh pOCTa U BpeMs YBOCHHS OMOMAacChl KaJlTyCHBIX

KyIbTyp?

Kakue npenmyniecTBa UMeeT UCIOJIb30BAHUE YIETBHON CKOPOCTH POCTA JIJIsl XapaKTEPUCTUKU POCTOBOM
AKTUBHOCTH KaJUTyCHBIX TKaHEH M0 CPABHEHHUIO C YYETOM MHJAECKCA pocTa?

Kak B3anmocCBs3aHBI yieibHass CKOPOCTh POCTa U BpeMs YIBOCHHSI OMOMAaCChl KaJTyCOB?

HazoBuTe 0CHOBHBIE CTIOCOOBI MOTYUYEHHUS CYCIIEH3MOHHBIX KYJIBTYD.

Kaxkue TpC6OBaHI/I$I MNPEABABIIAIOTCA K KaJUTYCHBIM TKaHAM, UCITIOJIB3YEMBIM IJIs1 MHUIITUHUPOBAHUA
CYCHEH3UOHHBIX KYJIBTYp PACTUTEIIbHBIX KIETOK?

KaxoBa cpenHsst npoIoKUTENBHOCTh POCTOBOTO IIMKJIA CYCIIEH3MOHHBIX KYIbTYp?

. Kakum 06pazom ocymiecTBisieTcsi CyOKy IbTHBUPOBAHUE KJIETOYHBIX CYCIICH3UN?
22.
23.
24,
25.
26.

Kakum 06pazomM MOXKHO ONpeesIuTh KU3HECTIOCOOHOCTH PACTUTENIbHBIX KIETOK?

HazoBute THUIIBI CYyCTIEH3MOHHBIX KYJIBTYpP B 3aBUCUMOCTH OT CTEIIEHU UX arperupOBaHHOCTH.

Kakue akropsl 0ka3bIBaloOT BIMSHUE HA CTENIEHb arpErMPOBAHHOCTHU CYCIIEH3UOHHBIX KYIbTYp?
HazoBure ocHOBHBIE THIIBI JU(DHEPEHIIUPOBKU B KYJIbTYPE KIETOK PACTCHHIH.

Kakue akropsl 0ka3bIiBaloT BIMsIHUE HA HapaBiieHuEe Mop(horeHesa B KyJIbType KIETOK U TKaHeH
pacteHui?

KakoBo 3HaueHue mporeccoB cTeOIeBOr0 OpraHoreHe3a M pU3oreHesa JJis pereHepaly pacTeHui in
vitro?

Kpumepuu ouyenku (¢ 6annax):
3a OTBETHI HA BOMPOCHI CTYJIEHT MOXKET MOJy4YUTh MakcuMaiibHo 10 GamtoB. Beero comepkurcs
3 Bompoca. OleHrnBaeTcs BECh OTBET Ha BCE BOMPOCHI KOMITJIEKCHO, a HE Ha OT/JEJIbHBIN U3 HUX.

- 9-10 GannoB BBICTABISETCS CTYAEHTY, €CIHM CTYICHT Jall MOJHbIe, pa3BepHYThIE OTBETHl HA BCE
TEOPETUYECKUE BOMPOCHl OuIieTa, MPOAEMOHCTPUPOBAN 3HaHUE (YHKIMOHAIbHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB.

-_5-8 0OayyoB BBICTABISETCS CTYACHTY, €CIH CTYAEHT PAacKpbll B OCHOBHOM TEOPETHYECKUE
BOINPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B OMNpEAeNIeHUH OCHOBHBIX moHATUH. Ilpu orBere Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI IOMYIICHbl HEOOIbIINE HETOYHOCTH.

- 3-4 Ganna BBICTABISIETCS CTYAEHTY, €CIIM IMPU OTBETE HA TEOPETUYECKHE BOMPOCHI CTYAECHTOM
JIOMYIIEHO HECKOJIIBKO CYIIECTBEHHBIX OUIMOOK B TOJIKOBAHUM OCHOBHBIX MOHATHUMN. Jloruka u mojgHoTa
OTBETAa CTPAJAIOT 3aMETHBIMM M3bSHAMHU. 3aMETHbI MpoOeNnbl B 3HAHHUM OCHOBHBIX METO/IOB.

11



A

*® = A

15

18

21

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

40.

41.

TeopeTrueckue BOMPOCHI B IIEJIOM W3JI0XKEHBI JIOCTaTOYHO, HO C MPOITyCKaMu Mmarepuaia. Mmerorcs
MPUHIMITHAFHBIC OITUOKH B JIOTHKE MMOCTPOCHHS OTBETa Ha BOIPOC.

- 1-2 Gamia BBICTABISETCS CTYACHTY, €CIIM OTBET CTYICHT IJIOXO OPHEHTHPYETCS B BOIpOCE,
JIOITYCKAET rpyObIe OITUOKH.

Bonpoch! 1J151 NOATOTOBKU K HHAUBHAYAJIbHOMY ONIPOCY
Yci10BHsI aCENTUKH MPU BBIMIOTHEHUU PabOT MO KYJIBTUBUPOBAHHUIO PACTUTEIIBHBIX OOBEKTOB in Vitro.
Merto/ibl ¥ IPUEMBI CTEPUIIM3AIMHA PACTUTEILHOTO MaTepHalia Py BBEICHUU B KYJIBTYDY.
[TuTarenbHbIC Cpeapbl.
Perynaropsl pocta pacTeHHI ¥ UX MPUMEHEHHUE /Ul KYIbTUBUPOBAHUS PACTUTEIbHBIX KIETOK U TKaHEH
in vitro.
Bnusinue ¢usnyeckux (pakropoB Ha (PU3MOIOTUYECKOE COCTOSHHME M30JUPOBAHHBIX KJIETOK M TKaHEH
pacTeHui.
KanmycHblie KynbTypsbl.
Ponb kaniaycHo#l TKaHM B MHTAKTHOM PACTEHUU.
[Tomy4yeHue kamuryCHBIX TKaHEH in Vvitro.
MonekynsipHO-(pH3HU0IOrHYeCKUe OCHOBHI TIpoliiecca aeauddepeHnanum KIeTokK.

. TUMBI KaJTyCHBIX KYJIBTYP U UX XapaKTEepPUCTHKA.
I1.
12.
13.
14.

CyOKynbTHBHPOBAHHE KaJLTYCOB.

[TokazaTenu pocra KallTyCHBIX KYJBTYD.

Hcnonp3oBaHue KaJTyCHBIX TKaHEH B (DyHIaMEHTAIbHBIX UCCIETOBAHUSIX U OMOTEXHOIOTHH.
CycrieH3MOHHBIE KYIbTYPHI.

. OcHOBHBIE TPEUMYIIECTBA KYJIHTUBUPOBAHUS KIIETOYHBIX CyCIIEH3UH.
16.
17.

CriocoOblI MONTy4eHHUs CyCIIEH3UOHHBIX KYJIBTYP.
Turbl KIETOYHBIX CYCIIEH3U.

. @aKTOpPBI, BIMSIOIINE HA CTENIEHb UX arPErMPOBAaHHOCTH.
19.
20.

OcHoOBHbIE TapaMETPhl CYCIIEH3UOHHBIX KYJBTYD.
CriocoObl KyJIbTUBUPOBAHHUS KIIETOYHBIX CYCIIEH3UH.

. KynpTuBupOBaHue OMMHOYHBIX KJIETOK.
22.
23.

MeTop! U30JUPOBAHUS OIMHOYHBIX KJICTOK.

MeToapl BBIpaAIIMBaHUS in VItro OJUHOYHBIX KJIETOK (METOI KYJbTYPhl — HSHBKH, METOJ IUICUTHUHTA,
METOJI MUKPOKYJIBTYPHI).

«DaxkTop KOHIUITUOHUPOBAHUS.

3HaueHue KyJIBTYphl OTACIBbHBIX KICTOK JIJIS JJOKAa3aTeIbCTBA TOTUIIOTEHTHOCTH PACTUTEIBLHON KIIETKH.
KynbTypbl ramioniHeIX KIETOK.

MeToibl ONy4YeHHUS TarIONIHBIX PACTEHUI.

OcHOBHBIE TTyTH aHAPOTEHE3A.

daxkropsl, BaUstomue Ha 3QPEKTUBHOCTD aHIpOreHe3a.

MeTtoz KyabTypbl TBUTBHUKOB M METOJT KYJBTYPhl MUKPOCIIOP, X TIPEUMYIIECTBA U HEIOCTATKH.
I'mnorenes in vitro.

Crioco0b! uIeHTU(UKAITIY TarIOUI0B.

KynbTypbl H301MpPOBaHHBIX MPOTOILJIACTOB.

Hcrnonp3oBanre M30JIMPOBAHHBIX MPOTOILIACTOB ISl PEIIEHUS TEOPETUUSCKUX U TIPUKIIAJTHBIX MPOOIeM
OMOoJIOrHH.

MeTo/bI TOTy4YeHUs MPOTOIIACTOB.

YcioBus M CIOCOOBI KYJIBTHBUPOBAHUS TTPOTOTIACTOB.

MeTop! CTUSHUS IPOTOIIACTOB, MEXaHWU3M CIIUSIHUS TTPOTOTIACTOB.

OCHOBHBIE TIEPECTPOUKH, TPOUCXOISIINE ITPU MEPEBOC KIETOK PACTEHUHN B KYJIBTYpY in Vitro.
CpaBHHTEIIbHAS XapaKTEPUCTHUKA COMATHYECKUX KJIETOK BBICIIMX PACTCHUH M KIIETOK, KYJIETHBHPYEMBIX
B YCJIOBHSIX in Vitro.

Mopdonoruyeckass ¥ reHeTHYECKask TeTEPOreHHOCTh MOMYJISIIUN JTUTENHHO KYJIbTUBUPYEMBIX KIIETOK
BBICIIIMX PACTCHUH.

CoxpaHeHHe dMUTCHETHYECKUX 0COOCHHOCTEH pacTeHHUs JIOHOPA.
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42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
38.
59.
60.

61.

62.

63.

64.

65.

66.

67.

68.
69.
70.

71.
72.

ACHHXPOHHOCTb KJIETOUHBIX KYJIBTYP.

Pocr kieTok B KynbType in vitro.

XapakrepucTrka a3 pocTOBOIrO IUKJIA.

CriocoObl CHHXPOHHU3AUHU KJIETOUHBIX KYJIBTYP.

JuddepenunpoBka KIETOK K KylnbType in vitro. Tumsl quddepeHunpoBku.
MonekynspHo-(pHU3U0IOrHYeCKre OCHOBHI TTporiecca AuddepeHITnanum.

OcHoBHbIe TUBl AuddepeHIupoBKU. [ ucTorenes.

OU3NONOrUYECKUEe aCIIEKThl CTUMYIISAIUHU (IIOAMO- U KCHIIEMOTeHe3a.

Mopdorenes. Ilpsmoii u Henpsmoit wmopdoreHes. Mopdodusuonorndyeckas xapakTepUCTHKA
pu3oreHesa, GIoOpaJbHOTO U CTEOJIEBOTO OpraHoreHesa.

DaxTopbl, ONpEAENAoNMe BO3MOXHOCTh M HalpaBIEHHOCTh Mpolecca opranoreHeza. Comarnyeckuit
AMOpHOTEHE3.

Perenepanus pacrenuii.

BbHOTEeXHONOrMM KJIOHATBHOTO MUKPOPAa3MHOKEHUSI W O370poBiieHUs1 pacteHuid. [lpeumymiectBa
KJIOHAJIbHOTO MHUKPOPa3MHOXXEHUS B CpPaBHEHUU C TPAJUIMOHHBIMHU METOJaMH BEreTaTMBHOIO
Pa3MHOXKXEHUS paCTCHUH.

Ob6nactu MpUMEHEHUS] MUKPOPa3MHOKEHUSI.

TpebGoBaHus K 0OBEKTaM, UCITOJIB3YyEMbIM IS KIIOHAIBHOTO MUKPOPAa3MHOXKEHHUS PACTEHUH in Vitro.
CriocoObl MUKPOKJIOHUPOBAHMSI paCTeHHI. XapaKTeprUCTUKAa OCHOBHBIX 3TAllOB MUKPOPA3MHOKEHHUS.
Ou3noNoruyeckre 0COOEHHOCTH PEreHEPAaHTOB M HEOOXOJMMOCTh B CO3JIaHUM OCOOBIX YCIOBHUH HX
ajarnTamnyu ex vitro.

®daxTopsl, BiUstoNmKe Ha 3(HEeKTUBHOCT MPOIECCa MUKPOKIIOHAIIBHOTO Pa3MHOKEHUS PACTCHHM.
Meronpl monydyeHus O€3BUPYCHOTO IOCAJOYHOrO MaTepuaia, BO3MOXKHOCTH W TEPCHEKTUBBI X
ucnonab3oBaHusl. KileTouHble TEXHOIOTUH MOMY4YEHHUS! SKOHOMHUYECKH Ba)KHBIX OMOJIOrMYECKH aKTUBHBIX
BEIIECTB PACTUTEIHHOTO MMPOUCXOKICHHUS.

[IpermyniecTBa HCIMONB30BaHUSA KJIETOUHBIX KYyJIbTYp B KauecTBE MPOJIYLEHTOB OMOJIOTHMYECKU
aKTUBHBIX BEIIECTB M0 CPABHEHUIO C MHTAKTHBIMU pacTeHusMu. O

Oco0OeHHOCTH BTOPUYHOIO METa0OoJM3Ma B KYJIBTYpax H30JMPOBAHHBIX KJIETOK BBICHIMX PACTEHUU.
@DaxTopbl, BIMUSIONIME HA HAKOIJICHUE BTOPUYHBIX META0OMUTOB KyJIbTUBHPYEMBIMU KIIETKAMU
pacTeHui.

@depMeHTEpHOE BBIpALIMBAHUE OHOMACCHl KJIETOK-NPOIYIIEHTOB, KOHCTPYKTUBHBIE OCOOCHHOCTH
OMOPEaKTOpPOB.

Pexxumbl  KyIbTUBUPOBAaHUS PACTUTEIBHBIX KIETOK B Ouopeakropax. JTambl padoT MO CO3[aHHUIO
MPOMBIIIJICHHBIX TEXHOJOTUHA Ui TOJy4YeHUS OMOJIOTMYECKM aKTUBHBIX BEUIECTB C IOMOIIBIO
KyJBTUBUPYEMBIX KJIETOK PACTCHHIH.

[IpeumyniecTBa W TMEPCHEKTHBBI HCHOJIb30BAHUSIUMMOOUIN30BAaHHBIX PACTUTEIBHBIX KIETOK B
OMOTEXHOIOTMYECKIX TPOU3BO/ICTBAX.

OcHOBHBIE  HamNpaBICHUS  UCIOJIB30BAHUS  KYJbTHBUPYEMBIX  pPACTHUTENbHBIX  KIETOK  JJIs
ouorpancopmannu. KynpTypa H30IMPOBAHHBIX KJIETOK M TKaHEW B CEJIEKIUHM M TeHETUYECKOH
WHXXEHEPUU PACTECHHUI.

OO01as XxapakTepUCTHKa TEXHOJIOTHI Ha OCHOBEKYJIBTUBUPYEMBIX PACTUTENBHBIX KIIETOK, MPUMEHSEMbIX
B CEJICKI[MU U TeHETUKE PaCTEHUM.

Hcnonp3oBanue Mmerofa SMOPHOKYIBTYpbl AJIsS MPEOAOJNCHUS 1n Vitro MporaMHOW M TMOCTraMHOM
HECOBMECTUMOCTH TPHU CKPEIIMBAHUM TAKCOHOMHUYECKU OTJAJIEHHBIX NapTHepoB. KynbTuBHpoBaHMe
He3peJbIX THOPUTHBIX 3aPOAbIIICH.

OkcriepuMeHTalbHasg ramiouans. OCHOBHBIE MpPEUMMYLIECTBA U HANpaBiICHHUS HCHOJIb30BaHUS
raruIonJI0B B TEHETUYCCKON U CEJIEKITMOHHOM paboTax.

ComaxoHanbHasi BApuadeIbHOCTh PACTUTEIBHBIX KIETOK U €€ HCIOJIb30BaHUE BOMOTEXHOIOTHH.
MyTareHe3 1 KJIETOYHAsl CEJIEKIMS pacTEHUH B KyJIbType in vitro. ['uOpuanzanmsi comaTHueCKUX KIETOK
(MexxBUIOBas M MEXpOJOBasg) U ee pojb BCeNeKIMOHHOM mnpouecce. ubpumuzanusa. Ilepenoc
KJIETOYHBIX OpraHeI.

I'enereTnyeckas Tpanchopmarus pacTeHUH.

OcHOBHbBIE HAIpaBIICHUsS B CO3JaHUM TPAHCTeHHBIX pacTeHuil. OOmMe NPUHLMIBI Ppa3pabOTKU
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73

77.

78.

KOHCTPYKIIMH JIJ1s1 TeHETHYECKOM TpaHcopMaIuyu pacTeHUH.

. XapaKTepUCTHKA METOIOB BBEJCHMSI SK30T€HHOTO FEHETUYECKOIO MaTepraa B paCTUTEIIbHBIC KIETKH.
74.
75.
76.

I'eneTnyeckas Tpanchopmarus pacTeHul in vitro ¢ momoibto Agrobacterium spp.

bannuctryecknit MeTo] reHeTUYECKOW TpaHChOpPMaIMK PaCTCHUM.

Hcnonp3oBaHue KyabTyp PacCTHTENBHBIX KIETOK JJsi COXpaHEeHHWEe TeHO(OHAa BBICHIMX PACTCHHH.
HeobOxonumocth u npobseMbl coxpaHeHus: TeHodoHaa pacteHnid. OCOOEHHOCTH METOJO0B COXPaHCHUS
pacTUTENBHBIX KYJBTYp in Vitro.

XapakTepUCTUKA TMEePECaTOUYHbIX KOJUICKIUKU. JlemOoOHMpOBaHUE KyJNbTYp KJIETOK, TKAHEHM M OpraHoB
pacTeHui.

OcHOBHBIE ATalbl TEXHOJIOTUH KPHOKOHCEPBALIUU PACTUTEIBHBIX OOBEKTOB.

IIpumep nadoparopHoii padorsi: JlabopaTopHasi padora 1.
IIpuroroB/jieHue U cTePUIM3ANUA NUTATEILHOM cpeabl Mypacure-Ckyra

Jlis KyJabTUBHPOBAHHUS PACTUTENBHBIX KIETOK M TKaHEH in Vitro NPUMEHSIOT >XKHUIKHE U
arapu3oBaHHbIe (TBepAble) Cpelbl. Arapu3oBaHHBIE Cpellbl TOTOBAT HAa OCHOBE arap-arapa —
roJIncaxapu/ia, BXOJSIIEro B COCTaB MOPCKUX BOAOPOCIIEH, KOTOPBIM 00pasyeT ¢ Bomo# renb mpu pH
5,6 - 6,0. O6w1uHO K cpene nodasisroT 0,7-0,8 % arapa. HOrIa B KaueCcTBE YIUIOTHUTENS M 3aMEHUTEIS
arap-arapa HCIOJIb3yIOT TOJUaKpUIaMUIHbIC TeIu (Onorenn).

Pa3paboTano MHOTO MUTATEIBHBIX CPEl, HO OOMBIIMHCTBO M3 HUX MPEACTABISIOT MOAU(PUKAIIII
ocHOBHBIX: Mypacure-Ckyra (MC), VYaiita, I'ambopra (BS5) Yameka u np. s HMCKyCCTBEHHBIX
MUTATENIbHBIX CPEJ paCTBOPHI MaKpO- U MUKPOCOJIEH TOTOBAT 3apaHee U HCIONb3YIOT MHOTOKPATHO. JTO
MaToO4HbIe (KOHIIEHTPUPOBAHHbBIE) PacTBOPHI. VX XpaHAT B clieUalbHBIX YCIOBHSIX: MAaKpO- U MHUKPO-
COJIM B XOJIOJIMJIBHUKE B cocylax ¢ mputepTbiMu npodkamu npu 0 -+4 oC. ButamuHbl, (GUTOTOPMOHBI,
(hepMEeHTBI, paCTUTEIBHBIE IKCTPAKTHI JIydiie XpaHuth npu -20 oC B HeOonmbImMX 10 5 - 10 MIT cocymax ¢
npoOkamu. MaToyHbIe pacTBOPBI MAaKpOCOJIeH OOBIYHO MPEBOCXOMAT paboune 1Mo KoHueHTpauuu B 10 -
40 pa3, mukpocoseid — B 100 -1000 pa3, ButramunoB — B 1000 pa3. Jlyisi npUroTOBICHUS MATOYHOIO
pacTBopa Makpo- U MUKPOCOJIEH KaXXIyl0 COJIb pacTBOPSIOT B OTJEIBHOM CTaKaHUYMKE MPU HarpeBaHUH,
3aTeM CIMBAIOT U JOBOAST JO HYXHOro o0bema. B oXilaKJeHHYI0 CMECh MHKPOCOJEH MOCIEIHUM
N00aBIISIOT PAacTBOP coJiel MONMMOIeHa, @ B MAKpOCOJIHM — PAaCTBOP CoJiel Maruus (sl mpeaoTBpalleHUs
BBINIAICHUS Ocajika). MaTouHbIil pacTBOp Xenara jkejie3a roTOBST U XPaHAT OTICNIBHO OT APYTUX COJEH.
HenpaBuiibHOE MPUTOTOBJIEHHUE XENATHOTO Jelie3a MOXET MPUBECTH K BBINAJCHUIO B OCAJ0K IOCIE
aBTOKJIaBUpOBaHUA GocdaroB Kanblus U Maruus. KOHIIEHTpUPOBaHHBIE PAaCTBOPHI BUTAMUHOB TOTOBST
KaXJbI OTIENBbHO ITyTEM pACTBOPEHUS COOTBETCTBYIOIIMX HAaBECOK B JUCTUIUIMPOBAHHON BOJIE.
DUTOrOPMOHBI, KaK MPaBUJIIO, IJIOXO PacTBOPAIOTCA B Boje. [loaTomy nmpenBaputensHo 10 Mr BemiecTBa
pacTBopstoT B HeOonbmux konuaectBax (0,5-1 mur) ciupra (aykcunbl, Tud6eperuns), 0,5-1 # HCI wim
KOH (uuTOKMHHMHBI), 3aT€M IMOAOTPEBAIOT JI0 TMOJHOTO PAacTBOpeHHUs (Kpome abCIHM30BON KUCIOTHI U
IUTOKUHHUHA) 1 T0BOAAT A0 10 mur oobema (1 mut cogepkut 1 Mr ropmoHa). B xonoauiibHUKE UX MOYKHO
XpaHuTh npu Temmneparype +4 °C ne 6omnee 1 mec.

Mamepuansl u 0bopydosanue. XUMUUYECKUE CTAKaHbI, KOJIObI, MEPHbIE LIMIUHAPHI OT 5 M J10 2
1, npooupku, munetkd ot 0,01 mu mo 10 mu unm go3atopsl, Bechl aHanuTudeckue 10 S00 1, Bech
TopcuoHHble 70 100 Mr, TUHUETHI, HOXKHHUIIBI, INMATENH, SJIEKTPOIUIUTKA, MarHUTHBbIE MEUIAJIKH,
XMMHUYECKHE PEAaKTHBBl MWJIM TOTOBbIE MAaTOYHBIE PACTBOPbHI MakKkpo- U MHUKPOCOJIEH, BUTAMHHOB,
(bUTOTOPMOHOB.

1. IloaroroBuTEIBLHBIN JTAIl.

1. TlomroroButh mnoMelIeHHE K paboTe — MPOBECTH TIIATEIBHYIO BIAXHYIO YOOPKY C
MCIIOJIb30BaHUEM MOIOIIHNX CPE/CTB.

2. IlpokBaprieBath ToMelieHre B TedeHue 1.5 — 2 4. 3ampemeHo 3aXoAuTh (HAXOAWTHCS) B
MOMEIICHUU BO Bpems kBapiieBanus! Hembsst cMoTperh 0e3 3amuTHbIX oukoB Ha jammy! Ilocrme
OKOHYaHUs KBapiieBaHus (BbIkIodeHUs1 YD-mamnbr) 10—-15 MuHYT 010K 1aTh.

3. [1oAroTOBUTH YUCTYIO CTEPUIIBHYIO MOCYAY U MHCTPYMEHTHI.

4. HenocpenctBeHHO Tmiepel pabOTON HEOOXOOUMO MPOTEPEeTh BHYTPEHHUE IOBEPXHOCTH
namuHapa 70 % pacTBOPOM ATHIIOBOTO CIHPTA, Pa3jokKUTh B HEM HEOOXOIMMbIE MHCTPYMEHTHI U
MaTepuaibl: CHUPT B 3aKpbITOW TOCYIe, CHUPTOBKY (TOpENKy), CIUYKH, MPOCTEPUITU30BAHHBIN
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UHCTPYMEHT U MOCYY.

5. Bce MaHuUnynsmuM ¢ pacTUTENbHBIM MaTepuUajoM MPOBOAUTH JHMOO Ha CTEpUIILHOM
MOBEPXHOCTU OOKca, TMO0 B MPOCTEPUIIN30BaHHBIX Yalkax [leTpu 3a miaMeHeM CriupToBOM rOpeiKu.

6. Ilpu pabore ¢ MHCTPYMEHTaAMU HEOOXOAMMO TEpe KaKI0W MaHHUITYJISAIHUEH MOMENaTh UX
(ckanpIienb, MpenapoBalbHYI0 WUy, NMUHLET U T. J.) B CTaKaHYMK CO CIIUPTOM, 3aT€M IMPOXKUTaTh B
IJIaMeHU Topeniku. Kaxk/1plii HHCTPYMEHT ISl MAHUIYJISLMHU UCTIONIB3YETCsl €AMHOPa30Bo!!!

Kpumepuu ouyenku (¢ 6annax):

3a KaXK/IyI0 BBIIOJIHEHHYIO pa0OTy CTYIEHT MOXKET MaKCUMAaJIbHO MOIXYYHUTh 10 5 0aioB.

3ananust 0opOpMIIAIOTCS B TAOOPATOPHOI TeTpaau, KOTOPYIO CTYACHT JIMYHO caeT npemnojaasarento. [1o
XOJly MPOBEPKHU MpenoaBaresb IPOBOINTh HHAUBUAYAIbHBII OMPOC 110 TEOPETUYECKON U
MPAKTHYECKOW YacTH paboThl.

e 5 0ayIoB BBICTABIISIETCS CTYACHTY, €CJIM OH BBITIOJIHUII JAOOPATOPHYIO paboTy, IPOAEMOHCTPUPOBAIT
YBEPEHHOE BJIaJICHUE METOIUKONW U TEOPETUYECKON YacThi0. OTBETHII HA BCE BOMPOCHI.

e 3-4 Oayia BBICTABISIETCS CTYACHTY, €CJIM OH BBITIOJHUII JAOOPaTOPHYIO padoTy, TPOAEMOHCTPUPOBAIT
BJaieHue Metoaukoil. OTBeTus Ha Bce Bompockl. [Ipu oTBeTe Ha BOMPOCH! JOMYCKAeT OMIMOKH U
HETOYHOCTH.

e 1-2 Oaia BBICTaBISIETCS CTYACHTY, €CIIM BBIMOIHUII J1a00OpaTOpHYI0 paboTy, HEe MPOJEMOHCTPUPOBAI
BlazieHue MeToaukoid. He oTBeTns Ha Borpockl. Jomyctuit ommoOku B 0hopMIICHUH J1a00paTOPHOM
paboTHI.

e (0 GayTOB BBICTABIISIETCS CTY/ICHTY, €CJIM HE BBITIOJIHUII JIAOOPATOPHYIO PaboTy.

JlaGopaTtopHasi pabora cunuTaeTcsl 3a4TEHHOM, €CIIM CTYJASHT BBITIOJHUI JIAOOPATOPHYIO PadoTYy,
MIPOJIEMOHCTPHUPOBAJ BIIaJICHUE METOAMKOW. OTBETHII Ha BCE BOIPOCHI, XOTs NMPH OTBETE HA BOMPOCHI
MOT' JIONyCKaTh ONIMOKM W HETOYHOCTH. B MNPOTUBHOM cily4ae CTYJICHTY HEOOXOIMMO 3aHOBO
MOJITOTOBHUTCS, BHECTH MCIIPABIICHUS B Pa0OYyYIO TETPab U 3allIUTUTH JIA0OPATOPHYIO pabOTy CHOBA.

[lepen mpoBeneHHEM MTOIOBOIO KOHTPOJISI TMPENOAaBaTeb BBIUUCISACT CPelHee 3HAYEeHHe
MIPOIICHTA MPABHIILHBIX OTBETOB HA BOIPOCHI BCEX THIIOBBIX KOHTPOJIBHBIX 33aHUH, COOTBETCTBYIOIINX
npoBepKe C(HOPMUPOBAHHOCTH KAXK]I0M KOMIIETCHIIMHU B X0J/Ie y4eOHOTO cemMecTpa.

5.Yueono-MetToanuyeckoe U MH(popMauOHHOE obecrevyeHue T CUMIIIMHBI
5.1. IlepeyeHb OCHOBHOM U JONOJHUTEILHOM Yy4eOHOM JUTEPATYPbl, HEOOXOAMMOM /1151 OCBOEHHUS
AUCHUILIUHBI

OcHoBHas JuTeparypa
1. Tlonesoii, B. B. ®usunonorus pacrenuii : yueonuk / B. B [Toneoii ; mox pen. H. A Cokonoa .— M. :
Beicmas mkomna, 1989 .— 464 ¢. — bubmuorp.: ¢.458-464 .— ISBN 5-06-001604-8.
2. Jurtuenko T. U. KynbTypa KJI€TOK, TKaHEH U OpraHoB pacTeHU: MeToj. peKOMEH1alluu K
71a060paTOPHBIM 3aHATHUAM, 3aJJaHUs 111 CAMOCTOSITENIbHOM pabOThl M KOHTPOJIS 3HaHUHU cTyneHTOoB / T.
N. Iutuenko. — Munck: BI'Y, 2007. — 46 c.

3. Kynyes, b.P. ['enernuecku TpanchopmupoBanHbie (0opoaaTeie) KOpHU [ DIEKTPOHHBIN pecypc]:
yueb.mocooue / b.P. Kynyes, A.b. SIkynosa; bamkupckuii rocynapcTBeHHbI yHUBepcuTeT; MHCTUTYT
onoxumun u reHetuku YHIL PAH. — Ya: PUL baml'V, 2017. — DnekrpoH. Bepcus 1ed.
nyonukanuu. — J{ocTynm BO3MOXKEH uepe3 DIeKTpoHHYy0 0ubnuoreky baml'y. —
<URL:https://elib.bashedu.ru/dl/read/Kuluev Jakupov Geneticheski transformirovannye
korni up 2017.pdf>.

4. ®usuonorus pacrenuit. [log.pen. Epmakoa N.I1. M.: Akagemus,2010. -640 c.

JlonoJHUTeIbHAS JTUTEpaTypa

1. Twuk, b., Ilactepnak JIx. MonekynspHas 6uorexHosnorus. [Ipuanuner u npumeHenue. M. : Mup,
2002. 589 c.
2. MonexynsipHas 6uonorus kietku «MolecularBiologyoftheCell: ¢ 3amauamu [>xona Yuiicona n Tuma

15


https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski%20transformirovannye%20korni_up_2017.pdf
https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski%20transformirovannye%20korni_up_2017.pdf
https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski%20transformirovannye%20korni_up_2017.pdf
https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski%20transformirovannye%20korni_up_2017.pdf
https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski%20transformirovannye%20korni_up_2017.pdf

Xanta /bproc Ansbepte u ap./- Mocksa; Mokesck: HUL «PerynspHas u xaoTudeckas THHAMUKA
HNHCTUTYT KOMIBIOTEPHBIX UcchenoBaHui.- 2013.

3. MokponocoB A. T. ®orocunTe3. PU3HOIOT0-IKOJIOTUUECKIE 1 OMOXMMHUYECKUE aCTIeKThl: YIeOHHK / A.
T. Mokponocos, B. @. I'aBpunenxo, T. B. XKuranosa - M.: Akagemus, 2006 - 448 c.

4. Tapuesckuii 1.A. CurnaiabHble CUCTEMBI KJIETOK pacteHuid. M.: Hayka, 2002.249

Konunuer A. C. . MonekynsapHas ouonorusi: yaeonuk / A. C. Koanues - M.: Axagemusi, 2005 - 400 c.

6. Ommot B., Onmnwor JI. buoxumus u monekynspHas ouonorus. — M.: U3n. HUW buomenxumun PAMH.
-2000. -372 c.

9]

5.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecreyeHusi, He0OXOAMMBbIX /1JIsl 0CBOEHHS THCIUIIUHBI
1. Dnexrponnas oubmmoreunas cucrema «9b baml ¥y - https://elib.bashedu.ru//

2. DrexkTpoHHas OMOIMOTEeYHAsl CUCTEMa U3IaTenbcTBa «Jlaupy - https://e.lanbook.com/

3. OnexkTpoHHass ~ OWOIMOTEYHAsT  cUCTeMa  «YHHUBEPCHTETCKas  OWONMOTeKa  OHJIAMH» -
https://biblioclub.ru/

4. Hayunast anexrponnas 6ubnuoreka - elibrary.ru (IoCTymm K 3JIGKTpOHHBIM HAay4YHBIM XypHajlaM) -
https://elibrary.ru/projects/subscription/rus titles open.asp

5. OnexTpoHHbIA Katasior bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

6. OnexrponHas oubamoreka nuccepranuii PI'b -http://diss.rsl.ru/

7. locymapcTBeHHass myOnuMuyHas Hay4YHO-TEXHUYecKas Oubmmoreka Poccun. baza  maHHBIX
MEXTyHapOAHBIX MHACKCOB Hay4yHoro nmutupoBanus SCOPUS - http://www.gpntb.ru.

8. locymapcTBeHHass myOnuMuyHas Hay4YHO-TEXHUYecKas OuOmmoreka Poccum. baza  maHHBIX
MEXIyHapOJIHBIX MHACKCOB Hay4YHOTro nuTHpoBanus WebofScience - http://www.gpntb.ru

9. Jlekimum 1o Owonmorum  QaxkyiapTeTa MOJEKYJIApHOW u  Ouonorumdeckor usuku  Duznxo-
TeXHUYECKoro yHuBepcurera: http://bio.fizteh.ru/student/files/biology/biolections/

10. «bHoMoONIEKyIa» — 3TO HAYYHO-TIOMYJISIPHBIA CAMT, MOCBSALIEHHBIM MOJICKYJISIPHBIM OCHOBaM

COBPEMEHHOM OWOJIOTMM W TPAKTHYSCKUM MPUMEHCHHSAM HAyYHBIX JOCTHIXKCHHH B MEIUIMHE U
ounorexHoyioruu.: http://www.biomolecula.ru/about/

11. Kypnuan obmeit 6monorun: Pesrome crareit: http://elementy.ru/genbio/resume?artid=314

12. bubnuoreka neknMii W HAy4YHBIX M3JAHUKA Ha cailte «OJEMEHTHl OOJBIION  HayKW»:
http://elementy.ru/lib

13. dyHmaMeHTanbHas AEKTpoHHas Oubamoreka «®dmopa u daynay: OnpenenuTenn, CIpaBOYHUKH,
Kpachubie kauru: http://herba.msu.ru/shipunov/school/sch-ru.htm

14. Buneoneknuyn Beaymux YUYEHBIX pPa3IMYHBIX YHHBEPCHUTETOB MHpa (HAa AHIJIMHCKOM SI3BIKE):
http://www.academicearth.org/subjects/biology, Harpumep:
http://www.academicearth.org/lectures/phylogeny-and-systematics

15.  DnekTpoHHBIE BapHaHThI KHUT TI0 Onosioruu: 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- Bockpecenckas O.JI., Ipomesa H.II.,, CxouunoBa E.A.
dusnonorus pactenuit: YaeGHoe mocobue / Map. roc. yH-T. - Homkap-Oua, 2008. - 148 c.
http://window.edu.ru/resource/095/22095 - AunpeeBa M.A., XmeneBckas U.A. Bonpocskl u 3aganus s
CaMOCTOSITEIbHOW pa0OThl M CAMOKOHTPOJIS 3HAHUM CTYACHTOB MO (DU3MOJIOTHHM pacTeHWH. - [IckoB:
[I'TIN, 1999. - 40 c.

http://www.sifibr.irk.ru®enepanbHoe TOCyIapCcTBEHHOE OIOMKETHOE YyupexkaeHue Hayku CulOupckuii
uHCTUTYT dusunonorun u ouoxumun pacreanii CO PAH (CUDOUBP CO PAH)
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http://plantphys.bio.msu.ru/
YHUBEPCHTETA

kadenpa  ¢uzmomorunm  pacteHUid  MOCKOBCKOTO

roCyAapCTBEHHOTO

http://www.ippras.ru/news/index.php®enepanbHoe TOCYyIapCTBEHHOE OIOMKETHOE YUPEKICHUE HAyKH

HNucturyT dusunonorun pacrenuii um. K.A. Tumupsizera PAH
www.nkj.ru xypHan «Hayka v >KU3HB»

Www.sciencemag.org KypHal «Sciencey

- Ilouck anekTpoHHBIX KHHT, TyOnukarui, 3akoHoB, ['OCToB Ha caiitax

http://tusearch.blogspot.com

Hay4YHBIX DJJIEKTPOHHBIX OuOMMOTEK. B mouMCKOBHKE OTOOpaHBI JydInue OWOIMOTEKH, B OOJBITUHCTBE
KOTOPBIX MOXXHO CKayaTh MaTepualibl B TIOJHOM oObeMe 0e3 perucrpanuu. B CIHCOK BKITFOYCHBI
OMOITMOTEKN HHOCTPAHHBIX YHUBEPCUTETOB M HAyYHBIX OPraHU3aIHiA.

http://elibrary.ru/defaultx.asp

- Hayunas osnekrpoHHass OuOIMOTEKa,

KpYIHEUIIUNA  pOCCUHCKUI

WHGOPMALIMOHHBIN TIOpTaid B OOJIACTH HAYKW, TEXHOJOTMH, MEIMIMHBI M OOpa3oBaHUs, COICpPKAIIUi
pedepaTsl 1 MoOTHBIE TEKCTHI OoJiee 12 MITH HayyHBIX CTaTel W MyOIUKaIIuid.
http://6years.ru/index.php - mopranm OecnjaaTHOM MEIUIMHCKOW HWH(POPMAIINH,
KOJIMYECTBO KHHT, yU€OHBIX TOCOOMI OMOJIOrMYEeCKON HAIPaBICHHOCTH

COJIEPXKHUT OOJBIIOE

6. MaTepuajibHO-TeXHUYECKas1 0a3a, He00OX0AMMAas JIJIsl OCYLeCTBJIEeHUS 00pPa30BaTeJIbHOI0

npoiiecca 1o JUCIHUNINHE

1. yuebnas ayoumopus onn
npogedenus 3anaAmuil
JIeKYUOHHO20
aymutopus Ne 232 (yueOHBIH
Kopryc Ounocdaxa), aytuTopHs
Ne 332 (yueOHBIH KOpmyC
onodaka), aymuropus Ne 324
(yueOHBIH Kopmyc Onodaka),
aymutopus Ne 327 (yueOHBbIH

Kopryc 6nodaxa).

muna:

2. yuebnaa ayoumopusa O01a
npoeedenusn

CEMUHAPCKO20
aymutopus Ne 329 (yueOHbIi
Kopryc Ounocdaxa), aytuTopHs
Ne 324 (yueOHBIH KOpHyC
6nodaka), aymuropus Ne 327
(yueOHbIH Kopryc Onodaxa).

3aHAMUN
muna:

3. yueonas ayoumopusn O0as
npogedenus  ZPynnogvix u
UHOUBUOYATILHBIX
Koncynomayui: aygputopust Ne
321, naboparopust
MOJICKYJISIPHOH OMOTEXHOJIOTUH
(yueOHBIH Kopmyc Onodaka),
aymutopus Ne 329 (yueOHbIi
kopryc Ounocdaxa), ayIuTopHus
Ne 324 (yueOHBIH KOpHyC
6nodaka), aymuropus Ne 327
(yueOHbIH Kopryc Onodaxa).

Aynurtopust Ne 232

VYuebHass Mebenb, T0cKa,MyasTHMeana-npoekrop PanasonicPT-
LB78VE, skpan nactennsiii ClassicNorma 244*183.

Aynurtopust Ne 332

VYuebHas Mebeuts, JIOCKa,MYJIBTUMEIHA-IIPOEKTOP
PanasonicPT-LB78VE, okpan HacreHusiii  ClassicNorma
244%183.

Aynutopust Ne 321
JlaGopaTopus MoJIeKyISIpHOIi 6MOTEXHOJIOT U

VYuebHass Mebenb, J1aOOPATOPHBIH y4ebHo-
HaniaHele mocobus, pH-merp ST2100-F, noszarop (mmmerka)
MEPEeMEHHOTO 00beMa JAUT - 10 mT., aBrokiaB 231 MK,
Tuttnauer, AKBaJUCTUIIATOD J9-4M, aMIuIn pUKaTOP
MHOTOKOHaJbHBIA "Tepuuk", aHanu3atop MUMMYHO(EPMEHTHBIX
peakuuiit AU®P-01, anmmapar mnst renp-nsiaekrpodopesa, OOKC
MukpoOuoioruueckor 6e3omacuoctd  bMBb-"Jlamunap-C"-1,2,
Becel HL-200, Bupmeooxymsp ToupCam 5.1 MII, ToupTek,
BojoHarpesatensb «Oasis» 30 1, 2 kBt muxpouenrpudyra-
Boprekc 1.5TbIc.00/MuH, cyxokapoBoii mkad 80 i, Tepmocrar
80 11, TepMocTar TBEpAOTENbHEIN "TepMUTY, TPaHCUILTIOMUHATOD
ECX-20 M, xonmommnpHuk naboparopubiii XJI-340 "Ilo3uc",
Xpomarorpaduueckast Kamepa J/IutacTiH, neHtpudyra MiniSpin
Eppendorf, meiikep LOIP LS-110, mxad BBHITDKHOH
naboparopusii 111B-1,3-Jlamunap-C.

HWHBCHTApPb,

Aynurtopust Ne 324

VYuebHas mebenb, gocka, skpaH Ha mratuBe DIQUIS, npoexrop
Sony VPL-EX 100, HoyTOyk Aser Extensa 7630G-732G25M.i.

Aynurtopust Ne 327

VYuebHas Mebeuts, JIOCKa, MPOEKTOP BenQMX525

1. Windows 8 Russian.
Windows Professional 8

Russian Upgrade.
JIunensus  OLP NL
Academic Edition,
Oeccpouynas.  JloroBop

Ne 104 ot 17.06.2013 .

2. Microsoft  Office
Standard 2013 Russian.
JIunensus  OLP NL
Academic Edition,
6eccpounas. [lorosop Ne
114 or 12.11.2014 1.
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http://plantphys.bio.msu.ru/
http://www.ippras.ru/news/index.php
http://www.nkj.ru/
http://www.sciencemag.org/
http://tusearch.blogspot.com
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php

4. yuebnaa ayoumopusa o0na
meKywezo
npomescymounoi

ammecmayuu: aygutopus Ne
329 (yueOHBIH KOpIyc
6nodaka), aymuropus Ne 324
(yueOHBIH Kopmyc Omodaka),
aymutopus Ne 327 (yueOHBbIH
Kopryc onodaxa).

Konmponsa u

4, nomeuienus 01
CAMOCHIOAMENbHOU  PAdOMmbL:
aymutopus Ne 428 (yueOHBbIH
Kopryc Omocdaka), YNTaIBHBIN

3an Nel (TaBHBIA KOPITYC).

DLP3200LmXGA13000, ClassicSolutionNorma

HACTCHHBIA

9KpaH

Aynurtopust Ne 329

VYuyebHass MeOenb, JOCKa, JIa0OpaTOPHBI WHBEHTaph, BECHI
Ohaus SPU-202, tepmoctar TCO 1/80 CIIY oxiaxaarouui,
nentpudpyra OIIH 3M, mkad BBHITSDKHOM OonpmION — 2 1T,
MaruuTHas Memanka MM-4, Becbl TOpPCHOHHBIE, HSKpaH Ha
mratuse Dexp TM-80, mkad BBHITSHKHOM — 2 IIT.

Aynurtopust Ne 428

VYueOHast MebOenb, Jocka, TpuOyHa,
InFocusIN119HDx, noytOyk Lenovo 550, skpaH HacTCHHBIH
ClassicNorma 200*200, MOHOOJIOKH CTallMOHAPHBIE - 2 IIT.

MYJIbTUMEAUA-TIPOCKTOP

YuTaabpHblii 3aa Nel

VYuebHass  MmeOenb, y4eOHBIH W chopaBouHBId  (hOHT,
HEOTPAaHMYCHHBIH KPYIIOCYTOYHBIH JIOCTYH K 3JIEKTPOHHBIM
o6ubmuoreunsiM cucremaMm (OBC) m BJl, crenn mo mokapHou
0€30I1acHOCTH, MOHOOJOKM cTaluoHapHele — 5 mr, MOY
(mpuHTEp, CKaHep, konup) - 1 mr.
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4. ConeprkaHue M CTPYKTYPa IMCHUIIMHBI (MOILYJIs)

MHWHOBPHAYKHU POCCHUU
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUYPEXK/IEHUE
BBICIHIEI'O ObPA3OBAHM A
«BAILIKMPCKHWI TOCYJIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

10 JUCLIUIIJIMHE MUKpPOKJIOHAJILHOE Pa3MHOKEHUE PACTEHUH Ha 4 ceMecTp
Pabouyro nmporpammy 3aueTHbIX equHUI] TpynoeMkoctu (3ET) 2
OCYIIIECTBIISIOT: Y4eOHBIX 4acoB:

JeKuui (B T.4. B MHTEPaKTHUBHBIX

dhopmax) 16
Jlekuu: K. OMOJI. HayK, CT. MpeIl. CEeMHUHAPCKHX (B T.4. B MHTEPAKTUBHBIX (hopmax)
A.b. Slkynosa
(IOMKHOCTD, y4. CTENIEHb, 3BaHUE, MPAKTHUYECKUX (B T.U. B UHTEPAKTUBHBIX
¢d.1.0.) dhopmax)

J1a00paTOPHBIX 16

[IpakTyeckue 3aHATHS: KOHCYJIbTallUi
K. OMoJi. Hayk, cT. npen. A.b. 3a4er 9
Skynosa CEMECTP
(IOMKHOCTD, y4. CTENIEHb.3BaHUE, 9K3aMeH
¢d.1.0.)

CP 39.8




d)opMa H3YyYECHUS MATEPHAJIOB: JIEKIIUH, IPAKTUYECKHE

OcHoOBHAsA "

®DopmMa TeKyuiero

KyJ'leypr COMATHYCCKHX KJICTOK.
Mopdodusnonornueckas
XapaKTePUCTHKA KAJUTyCHBIX
TKaHel. CycrneH3uOHHbIe
KynbTypbl. KyneruBnpoBanue
OTACIBHBIX KJICTOK. KyJ'leypr
rarmIOMJHbIX KJICTOK.

nuteparypa: 1,2,4

METO/IBI.
DuU31M0I0rnUeCKUE OCHOBBI
pEeUMYIIIECTBA
MMMOOMIN30BaHHBIX
PACTHTENBHBIX KIETOK
nepen TPaaUIHOHHBIMH
criocobamu
KYJIETUBHPOBAHUSL.
CucreMbl
KYJIbTHBHPOBAHUS
MMMOOMIN30BaHHBIX
KJIETOK

3aHATHS, CCMHHAPCKHE 3aHATHSI, J1a00paTOPHbIE JAOMOTHHTEJIbHAS KOHTPOJISI yCIIeBAEMOCTH
Ne paboThI, caMOCTOATENbLHASI pa00oTa U TPYA0EMKOCTE (B JIMTEpaTypa, 3anasua “00 (KOJJIOKBHYMBI,
Tema u cogep:kaHmne caMoOCTOsSITeJIbHOM padoTe
Yyacax) peKoMeHyeMast KOHTPOJIbHbIE PA0OTHI,
n/n CTYACHTOB
cTyleHTaM (HoMepa KOMIBIOTEPHBIE TECTHI H
M3 CMHCKA) T.1L.)
JIK ITP/CEM JIP Cp
1 2 3 4 5 6 7 8 9
Beenenue 4 5 1,2,34 3HaYeHHe KyJIbTYphI WNuauBuyabHbIi OIIpoC
Kynbrypa Ki1eTok, TKaHeii n KJIETOK, TKaHel 1 OpraHoB
OpraHOB PaCTEHUI: NPEAMET, JlononuurenbHast PacTeHHit JUTsl peLeH s
3agauu. Mctopus pa3Butus nuteparypa: 1,2,4 (yHIAMEHTATbHBIX
METO/JI0B KyJIbTUBHPOBaHUS npoGeM GHOIOTHHL.
U30IMPOBAHHBIX KJIETOK, TKAHEH U Kynerypa kieTok u TkaHeH
OpraHOB PACTECHHUH. KaK OCHOBA GUOTEXHONOTHH
pacteHuit
2. ['opMoHasibHAas peryasuus B 2 5 1,2,34 ITonroroBkak komtokBuyMmy | KommoxBuym
KYJIBTypE KJIETOK M TKaHeil, no TeMe XapaKTepUCTHKa
CYCIICH3HOHHBIE KYJIbTYPbI JlononHurenbHast PaCTUTENBHOMN KIIETKH.
nuteparypa: 1,2,4 OcoGenrocTy
(bYHKIMOHUPOBaHUS
PACTHUTEIBHOM KIIETKH.
3. Kynerypa knetok pacteHuif - 4 5 1,2,34 NmmoOun3anus WuavButyansHeli ompoc
cucTeMa ATl U3ydeHHs CUHTE3a PACTHTEIbHBIX KJICTOK:
BTOPHYHBIX METaOOIHUTOB. HononuurenbHas HE00XOTMMOCTb, OCHOBHBIE




[Ipuembl 1 MeTOIBI 2 6 5 1,2,3,4 [loaroroBka k WupuBuayansHbIN O1Ipoc,
CTepUIHU3anuy, paborta B WHIVMBHUyaJIbHOMY OIIpOCY | MpoBepKa paboueii TeTpaau
JTaMHHAPHOM OOKCE JlononHuTenpHas
nuteparypa: 1,2,4
Crepuiinsanus pacTUTEIIBHOTO 2 6 5 1,2,3,4 [loaroroBka k WupuBuayansHbIN O1Ipoc,
OKCIIJIaHTA, IIPUTOTOBJICHHUE MHJIUBUIYAILHOMY OIIPOCY npoBepka padoyell TeTpaan
IIATATENBHBIX Cpex JlononHUTEIbHAS
nuteparypa: 1,2,4
KnonansHOE€ MUKpOpa3MHOXKEHHE | 2 2 5 1,2,3,4 O3nopoBiieHue WupuBuayansHbIN O1Ipoc,
pacteHuii. MeTop! KJIOHAJIBHOTO I0CA/I0YHOT0 MaTepuaia oT | mposepka paboueii TeTpaau
MUKPOPa3MHOXKCHHUS, JlononHuTenpHast BupycoB. Co3znanue
03/I0pOBJICHHE MaTepuaia oT nureparypa: 1,2,4 HCKYCCTBEHHBIX
BHpYycoB acconuanun
MeToapl KJIOHAJIBLHOTO
MHKPOPa3MHOKEHHA. KyHbTHBprCMbIXVKJTeTOK
BBICIIUX PACTCHUU C
MUKPOOPTraHHU3MaMH.
MeTtoapl coxpaHeHUs
reHo(oHIa
Knerounas cenexuus 2 5 1,2,3,4 [Tpenmy1iecTBa MeTona Konnoxsuym
MeTonbl KIETOYHOH CENEKLIMHU. KJIETOYHOM CeNeKIUH in
I'eneTHyecKkre OCHOBBI JlononHuTENLHAS vitro. ITpenmymecTsa
KyJbTYpbI KJIETOK paCTEHUI, pasunoxkenns. Heropus
MCIIOJIb30BaHKE B KJIETOUHOM MeToza. PakTopsl,
CeJIEKLIMU. DTarnbl KJIOHAJIBHOTO BIIMAIOLINE Ha Mpouece
MUKPOPa3MHOXKCHHUS. MUKPOKJIOHAIBHOTO
Ppa3MHOXKECHHS.
MUKpOKIOHAJIBHOE Pa3MHOXEHHUE 2 4,8 1,2,3,4 [lonroroBka k WupuBuayansHbIN OnIpoc,
pacTeHuil, NoJly4eHNne KaJulyCHOU TECTUPOBAHUIO npoBepka paboyell TeTpaan
TKaHU JlononHuTenbHas
nuteparypa: 1,2,4
Bcero yacoB: 16 16 39,8







