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CocraBuTtens: K.0.H., CT. pernoaaBaTens Kadeapsl onoxumun u ouotextonoruu A.b. Skymnosa

Pabouas mporpamMma AMCLUIUIMHBI YTBEPKIECHA Ha 3aceJaHUM Kadeapbl OMOXMMUU M OMOTEXHOJIOTUH,
nporokoi Ne 14 ot 26mas 2017 r.

JloroiHeHUsT W W3MEHEHMs, BHECEHHblE B pabodyl0 IporpaMMy IUCIUIUIMHBI, YTBEPXKICHBI Ha
3aceaHuy Kadeapbl OMOXUMHUN U OMOTEXHOJIOTHH: OOHOBJICH MEepPeUeHb OCHOBHOW U JOMOJHUTEIBHON
y4eOHOU JTUTEPATYPhl, HEOOXOAMMOM 11 OCBOCHHMSI TUCIMIUIUHBI, TPOTOKOJI Ne 15 ot 15 urons 2018 1.

£ltpe g

3aBenyromuii kadeapoit / P.I'.®apxyTauHOB

JlomonHeHuss W W3MEHEHUs, BHECEHHbIE B pPabOuyyl0 MNporpamMmy JIUCHMIUIMHBI, YTBEPXKIACHBI Ha
3aceqaHny  Kadenpsl OMOXMMHUM M OHOTEXHOJIOTMM: OOHOBIIEHBI MPOrpaMMHOE OOecCIeueHue,
npodeccnoHabHbIC 0a3 MaHHBIX U WH(POPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI, TPOTOKOa Ne 15 ot 25
ampens 2019 1.

Kltepe g

/ P.I'. ®apxXyTauHOB

3aBenyronuii kKageapoit
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7.

. Ilepeuenp mnIaHUPYyEeMBIX pE3yJIbTAaTOB OOY4YEHHsS] MO JUCLMIUIUHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH PE3YJIbTaTaMHU OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl
Lenb 1 MeCcTO TUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTesIbHOM MpOrpaMmbl

. Conepxanue paboueil mporpaMmbl (00beM TUCIUIUIMHBI, TUITBI U BHJBI YYCOHBIX 3aHATHIA,

y4eOHO-METOIMYECKOE 00CCIICUCHHE CAaMOCTOSATEILHOM pabOThl 00YJArOIITUXCS)

. q)OHI[ OLCHOYHLIX CPCACTB 110 JUCHUIIIIMHEC

4.1. IlepeueHb KOMIIETEHLUUH C yKa3aHUEM ASTanoB UX (POPMUPOBAHUS B MPOILIECCE OCBOCHUS
oOpa3zoBaTenbHONW TporpaMmbl. OmnucaHue MOKa3aTemnei U KpUTEPUEB OLICHUBAHUS
KOMITETEHIIMI Ha Pa3IMYHbIX 3Tanax ux GOopMUPOBAHUS, ONMCAHUE IIKAJ OLIEHUBAHUS

4.2. TumoBble KOHTPOJIbHBIC 33/IaHUSl WIM HMHbIE MaTepHajbl, HEOOXOAMMBIC MIJISi OICHKH
3HAHUW, YMEHUI, HABBIKOB U OIBITA JACSITENbHOCTH, XapaKTEPU3YIOLIUX ATanbl (OPMUPOBAHUS
KOMIIETEHIIM B TIPOLIECCE OCBOCHHS 00pa3oBaTENbHOM mporpaMmbl. MeToauyeckue
MaTepuaibl, ONpeAessIonIie MPOoLeayphl OLICHUBAHUS 3HAHUW, YMEHUH, HABBHIKOB M OIbITA
NEeSTeNbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OPMUPOBAHUS KOMIIETCHIIUN

. YuyeOHO-MeToan4ecKoe U HHPOPMAIIMOHHOE 00eCIIeueHre JUCITUTITHBI

5.1. IlepeyeHb OCHOBHOW M JOIMOJHUTEIHHOW Yy4E€OHOH JUTEpaTyphl, HEOOXOMMMOW IS
OCBOCHHUS TUCIIUTLIMHBI

5.2. Tlepeuennb pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VHTepHEeT»
MIPOTrpaMMHOTO 00€ecTIeueHUsI, HEOOXOUMBIX ISl OCBOCHUS TACIUTLITAHBI

.MaTepI/IaJ'IBHO'TeXHI/I‘ICCKaH 68.38., HeO6XOI[I/IMa$I AJIL OCYIICCTBJICHUA 06paSOBaTeJ'IBHOI‘O

nmponecca no AMCHUILINHE

[Ipunoxenune



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHMUILIMHE, COOTHECEHHBIX €

IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

B pe3ynbrate ocBoeHHS 00pa30BaTeIbHON MIPOrpaMMbl 00 YUAIOIITHIICS TOJKEH OBJIAIETh CICAYIOIIMMU

pe3yiibTaTaMu O6y‘leHI/I${ 110 JUCHUIIINHE:

Pesynbrarsl 00yueHus

dopmupyemasi KoMrereHuus (c
yKa3aHHeM K0J1a)

IIpumeyanue

3HaHus 3HaTh:

-pueMsbl paboThI €
MUKPOOPTaHU3MaMH U KyJIbTYpaMu
KJIETOK 2YKapHOT B CTEPUIIbHBIX
YCIIOBUSIX:

- (pu3MKO-XUMUYECKUE METObI
BBIJICTICHUS ¥ UCCIICIOBAHUS
OMOTIOJIUMEPOB;

-METO/bl CTATUCTUYECKOMN
00paboTKHU pe3ynbTaToOB
IKCIIEPUMECHTA;

- OCHOBBI OMOMHKEHEPUH;

OIIK-11 - BJaJICHUEM
pHEeMaMH SKCIICPUMEHTAIbHOU
paboTel ¢ KJIETKaMH |
KYJIbTYpaMH KJICTOK, (DHU3HMKO-
XUMHYECKUMHU METOIaMH
UCCJICJIOBAHHUS  MaKPOMOJICKYII,
METOJaMH  HUCCIACAOBAHUS U
aHajan3a JKUBBIX CUCTEM,
MaTeMaTHYSCKUMU  METOJaMH
00paboTKu pE3yNbTaToB
OMOJIOTHMYECKUX HCCIIEI0OBAHUMT,
OCHOBaMH OMOMHKCHEPHH,
HEOOXOIMMBIMHU JIJIS  CO3JIaHMS
OMOMH)KEHEPHBIX 00OBEKTOB

3HaTh:

TIK-4 — CIOCOOHOCTBIO
- OCHOBBI OMOMH(OPMATHKH;

IPOBOJHTH  MPOHM3BOJICTBEHHO-
-3aKOHOMEPHOCTH OpPTaHU3AINH U

TEXHOJIOTHYECKYIO
(GYHKIIMOHUPOBAHUSI TEHOMOB U

JEATENBHOCTD B obiacTu
IIPOTEOMOB;

. OMOWHKEHEPUH,

- OCHOBbI OMOWH)KEHEPUHU U TCHHOU

OMoMH(OPMATUKH ¥ CMEKHBIX
WHXCHEPUHU

JIUCLAIUINH

YMmennsa VYMeTh: OIIK-11 — BIIQJICHIEM

-TIOJIIEPKUBATh IEPEBUBAEMbIE npueMaMy HKCIIEPUMEHTaIbHOU
KYJIBTYPBI; paboTHI c KJIETKaMHA "

-IIPOBOJIUTH TTOCEB MUKPOOHBIX
KYJIBTYp C COOJIIOJICHUEM YCIOBHI
CTEPUIILHOCTH;

- IPUMEHSTh KPUTEPUH CPABHEHHS,
MIPOBOJUTH KOPPEISALIMOHHBIN U
JMCTIEPCUOHHBIN aHAIN3;
-1I0JIy4YaTh
TeHHOMOIU(PUITUPOBAHHBIEKYIBTYP
bl KOCMAThIX KOpPHEN

KyJbTypaMH KJIETOK, (DU3UKO-
XUMHWYECKUMH METOIaMH
UCCIICJIOBAHUSI MaKPOMOIIEKYII,
METOJaMH  HUCCIACAOBAHUS U
aHajau3a JKABBIX CHCTEM,
MaTeMaTUYECKUMH  METOJaMu
00paboTKH pe3yabTaToB
OMOJIOTUYECKUX HCCIIEIOBAHUMT,
OCHOBaMH OMOWHXEHEepUH,
HEOOXOAUMBIMU JUISI  CO3JaHUs
OMOWHKEHEPHBIX 00HEKTOB

YMETB:
- CTOJIB30BaTh HHPOPMAIIHIO,

3aKJTIOYEHHYIO B 0a3ax JaHHBIX 1O
CTPYKType T€HOMOB, OEJIKOB,
PELenTOpOB, TOPMOHOB;

- BBIJICIISATH U CCIIEA0BATh OCNKH,
NENTHUABI, HYKJICUHOBBIC KUCIIOTHI;
-TOTy4aTh MOAU(PUIIMPOBAHHBIC
OpraHnu3MbI C HEJIbIO UX

[K-4 — CIIOCOOHOCTBIO
MPOBOJNTHh  TIPOU3BOJACTBCHHO-
TEXHOJOTHYECKYIO
NeSTeTbHOCTh B obnactu
OMOMH)KEHEPHH,
OMOMH(POPMATUKH M CMEXKHBIX
TUCIUTLTAH




HCIIOJIB30BaHHUA B 6I/IOI/IH)KeHepI/II/I;
-I'PaMOTHO H3J1araTb BBIBO/JbI

HCCIIeJOBaHUI
Bnanenus Bnaners: OIIK-11BnageHuemM mnpueMamu
(HaBBIKH / -METOaMH MUKPOKJIOHATHHOTO IKCIIEPUMEHTAILHOU PabOTHI ¢
OITBIT Pa3MHOKEHHUSI paCTCHUM KJIETKaMH u KyJIbTypaMu
JEATENIBHOC | ~-METOJAaMU UMMOOMIM3ALH KIIETOK, (DU3UKO-XUMUYCCKHUMHU
TH) (dhepMeHTOB METOJaMH HCCIIEI0OBaHUS
-TUOPUTIOMHBIMU TEXHOJIOTHUSIMU MaKpOMOJICKYI, METOaMU
-METOJIaMU T€HHON MH)XCHEPUH HCCIEI0BaHUs u aHaIM3a
JKUBBIX CHCTEM,
MaTeMaTUYEeCKMMH  METOJaMU
00paboTKH pe3yabTaToB
OMOJIOTUYECKUX MCCIIENOBAHUM,
OCHOBaMU OMOMH)XEHEepUH,

HEOOXOAMMBIMU Ul CO3AaHUsA
OMOMHKEHEPHBIX OOBHEKTOB

BJIAJICTh:

-HaBBIKaM# pabOTEHI ¢
OMOMH(POPMAIIMOHHBIMHU
pecypcamu;

- (hU3HKO-XUMUYECKUMHU METOIaMH
MCCIIEIOBAaHHSI MAKPOMOJIEKYJT;
-METOJIJaMH T'CHHOH MHXCHEPHU U
OMOMHKEHEPHH,

- HaBBIKAMHU HAITMCAHUS OTYETOB U
BBIITYCKHBIX KBAJIM(UKAITIOHHBIX
pabor

[IK-4 — cmtocoOHOCThIO
IIPOBOIUTH IMMPOU3BOJICTBEHHO-
TEXHOJIOTUYECKYIO
JESATEIILHOCTh B 00JIACTH
OMOWH)KCHEPUH,
OronH(OPMATHKH U CMEKHBIX
JMCIUTUIAH




2. leab 1 MeCcTO TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl.

HucunninmHa « MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUI» OTHOCUTCS K BApUATUBHOM YaCTH.
Jucnumimza usyyaercs Ha 5 Kypce B 9 cemectpe.

Ilenpr0 OCBOCHMS IUCLUIUIMHBI «MMKPOKIOHAIBHOE pPa3MHOKEHHUE PACTCHUI» SBIAETCS
CO3JaHHE Yy CTYACHTOB TEOPETHYECKUX 3HAHMM M MPAKTUYECKMX HABBIKOB II0 IIPUMEHEHUIO
COBPEMEHHBIX METOJOB KJIETOYHONM M TKaHEBON OMOTEXHOJOTMH pacTeHUH. M3yueHue IUCLUILIMHBI
IIPOBOJUTCS B paMKax o00pa3oBaTeIbHONM NPOrpaMMbl IMOATOTOBKM OakallaBPOBIO HAIPABICHUIO
noarotoBku — 06.05.01 buounxenepus u OuomHpopmMaTHKa, MPOoPMIb MOATOTOBKH «MolekyspHas
OuonHkeHepusi W OuoumH(poOpMaTHKa», W HAIPaBICHO Ha IOAIOTOBKY OOydYaroIuxcsd K HaydHO-
HCCIIEA0BATENIbCKOM, HAYYHO-IIPOM3BOJICTBEHHOW M IIPOEKTHOM, OpPraHU3allMOHHO-YIIPABICHYECKOH,
neIarornyeckon ¥ MHHOPMaIMOHHO-OUOJIOTHYECKOH e TETbHOCTH.

B mpomecce wm3ydeHus aucCHMIUIMHBL <« MHKPOKJIIOHAJIBHOE Pa3MHOKEHHE PACTCHUIN»,
o0yyaromuecs: JOJDKHBI UCIOJIb30BaTh, 00Oramarh U CUCTEMATU3UPOBaTh (PyHIaMEHTalIbHbIC 3HAHUS
1o OMOJIOTUH, LUTOJIOTUH, XUMUHU, OMOXUMHUH, MOJIEKYJISIpHOW Ononoruu. M3yyeHue 3Toro mpeamera
ABJISICTCA BaXXHBIM JUIsI (OPMHUPOBAHHUS HAyYHOIO MMPOBO33PEHMs CIELUAINCTa OHOJIIOTUYECKOro
HanpasieHusi. CTyIeHTHl JOJDKHBI HOJYYHTh MPAKTUYECKHE HABBIKK JUIsI paboOTHl ¢ mpubopamu U
000pyZI0BaHUEM, UCIIOJIB3YEMBIMU B PA3JIMYHBIX OTPACIsAX HAyKH M IPOU3BOJICTBA — OMOJIOTUHU, XUMUH,
MEIWMLUHBL,  (ApMaKoOJIOTHMM W CEJIBCKOTO  Xo3fAlcTBa.BocmurarenbHOoe — 3HaueHWEe  Kypca
«MUKpPOKJIOHAJIbHOE Pa3MHOKEHHE PACTEHUI» CBA3aHO C €ro posibio B (OPMUPOBAHMU HAYYHOIO
MHPOBO33PEHHUsI, ITO3HABATEIIBHOW AKTMBHOCTH CTYACHTOB, C PAaCCMOTPEHHEM OJTHYECKHMX aCIEKTOB
CBSI3aHHBIX C MCCJIEJOBAHUAMU M HCIOJIb30BAHUEM JOCTM)KEHUH COBpPEMEHHON Hayku B o01acTu
OMOJIOTUHU pAaCTEHUH.

Bxomut B uki1 npodeccuoHanbHbIX TUCHUILIMH. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHUH a
MIpPEJCTaBIsET COOOM OJHY M3 OCHOBOIOJATaloIIMX JUCHMUILUIMH B IOATOTOBKE OMOMHXEHEPOB U
ouonndopmarukoB. Ilocie n3ydyeHUs AAHHOTO MOAYJS BBIIYCKHHUK JIOJDKEH OBITh IOATOTOBIEH K
NESATEIbHOCTY B OMOTEXHOJIOTMYECKOM J1abopaTopuum Ha OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE,
9KOJIOTMYECKHUX OPTaHMU3ALHUAX U T.II.

OOyuaronmiicss JODKEH HMETh MpeJCcTaBlieHHe O (yHIAMEHTaIbHBIX pas3jienax OHOJIOTHH,
OMOXMMHUM M TEHETUKU. OTU 3HaHMS OyayT CHocoOCTBOBATH OCO3HAHHOMY BOCIPHUATHIO O
(YHKIIMOHUPOBAHUM KJIETKM M €CTECTBEHHBIX IIpolleccaX, B KOTOPbIX OHHM NPUHUMAIOT Yy4yacTHeE,
IIPENOJHOCUMBIX CTYACHTAM Ha JEKLUUAX 110 MUKpPOKIOHAJIbHOMY Pa3MHOKEHHIO pacTeHuil. OcBoeHne
OCHOB MOnyJii «MHKPOKJIOHAJILHOE Pa3MHOKEHHWE DPACTEHUN» HEOOXOAMMO NpPU H3YYEHHH TaKHUX
JUCLUIUIMH, KaKk OMOMOHUTOPUHT, OMOTECTUPOBaHKE, OMOTEXHOJIOTUSI.

3. Coaep:xanue padoyeii mporpaMmal (00beM JUCHHUIINHBI, TUNBI M BUAbI Y4€OHbIX 3aHATHH,
y4eOHO-MeToanYecKoe ofecnedyeHne CaMoCTOsITeIbHOI padoThl 00y4arOIINXCs)

Coneprxanne paboueit mporpammel npeactasieHo B [Ipunoxenun Ne 1.



4. @oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE
4.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHHUSA B NPoLecce OCBOEHHUS 00pa30BaTeJIbHOM MporpaMmmbl. Onucanue
nokasareJieil 1 KpUTEepHeB OLEHNBAHUSA KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMupoOBaHNs, ONIUCAHNE IKAJ OLleHUBAHUS

Kox u ¢popmymupoka komnerennmu OIIK-11 - Bragenne nmpueMamu 3KCIEPUMEHTAIBHON PabOThI ¢ KIETKAMU U KYJIbTypaMH KIIETOK, (PU3HKO-
XUMUYECKMMH METOAAMHU HCCIEIOBAaHUA MaKpOMOJEKYJ1, METOAaMU HCCIENOBaHMS W aHajau3a >KUBBIX CHUCTEM, MAaTeMaTHYECKUMH METOJaMH
00paboTKH Pe3yabTATOB OMOJOTUIECKIX UCCIICIOBAHH, OCHOBAMU OMOWHKCHEPUH, HEOOXOAMMBIMU JIJIsi CO3/IaHUsT OMOMHKCHEPHBIX 00BHEKTOB

dran I[lnannpyemMble pe3y/ibTaThbl 00y4eHHsI

(YpoBeHb) (mokasarejim J0CTHKEHMSI 33[13]3HOF0 He 3a4Teno 3auTeno

0CBOEHUA YPOBHSI OCBO€HHSI KOMIIETEHIIHiA)

KOMIIEeTeHIIHH

[TepBslii 3Tan 3HaTh: -IIPHEMBI paOOTHI C He 3naer -npuemsl paboThI ¢ JleMOHCTpHUpYET YBEPEHHOE 3HAHUE -
(YpoBeHb) MHUKpPOOPTaHW3MaMHU U KyJIbTypaMu MHUKPOOPTaHW3MaMHU U KyJIbTYpaMU KIETOK pUEMOB pabOT ¢ MUKPOOPTaHU3MaMHU

KJICTOK DYKapHOT B CTEPUIIBHBIX
YCIIOBHSIX:
- (PU3HKO-XUMHUYECKUE METOIbI
BBIJICJICHUS M MCCIICIOBAHUSI
OHMOIIOJINMEPOB;
-METO/IbI CTATUCTHYECKOW 00pabOTKH
PE3yJIbTaTOB SKCIICPUMEHTA;

- OCHOBBI OMOMH)KEHEPHH;

9YKAapHOT B CTEPUIIBHBIX YCIOBHSAX:
- (hU3MKO-XUMHUYECKHE METO/IbI
BBIJICJICHUS M MCCIICOBAHUS
OMOIOJIUMEPOB;
-METO/Ibl CTATUCTUYECKOU 00pabOoTKU
pe3yabTaTOB SKCIIEPUMEHTA;

- OCHOBBI OMOMHKEHEPUH;

U KyJIbTYPaMH KJIETOK 3YKapuoOT B
CTEPUJIbHBIX YCIOBUSX:
- (PM3UKO-XUMHUYECKUE METOIBI
BBIJICTICHUS M UCCIICIOBAHUSI
OMOIIOJIUMEPOB;
-METO/Ibl CTATUCTHYECKONH 00pabOTKU
PE3YNIBTaTOB SKCIEPHUMEHTA;

- OCHOBBI OMOMHKEHEPHH,

Bropoii 3tan
(YpoBeHb)

YMeTh: -noaaepK1uBaTh
[IEPEBUBAEMBIE KYJIBTYPBI;
-IPOBOJIUTH IOCEB MUKPOOHBIX
KYJIBTYp C COOIIOIEHUEM YCIOBUM
CTEpUIIbHOCTH;
- IPUMEHATh KPUTEPUH CPAaBHEHMS,
MIPOBOAUTH KOPPESIIUOHHBIN U
JUCIIEPCUOHHBIIN aHAIN3;
1. -mony4ats reHHOMOAU(PUIIMPOBAHHbBIE
KYJIbTYPbl KOCMaThIX KOpHEN

He ymeer -noanepxuBath nepeBUBacMbIe
KYJIbTYPBI;
-IIPOBOJIUTH TIOCEB MUKPOOHBIX KYJIBTYD C
COOJIIOJICHUEM YCIIOBUHM CTEPUIILHOCTH;
- IPUMEHATh KPUTEPUH CPABHEHMS,
IIPOBOJUTH KOPPEJIALMOHHBIN U
JVICIIEPCUOHHBIN aHAJINU3;
-110JIy4aTh TeHHOMOU(UIIMPOBAHHBIE
KYJIbTYpPbl KOCMAaTbhIX KOpHEN

[Tonnmaer u ymeer -nojiepK1BaTh
IIEPEBUBAEMBIE KYJIBTYPBI;
-IPOBOJIUTH MIOCEB MUKPOOHBIX
KYJIBTYp C COONIOIEHUEM YCIOBUN
CTEpUIIbHOCTH;
- IPUMEHATh KPUTEPUH CPABHEHMS,
MIPOBOAUTH KOPPETSIUOHHBIN 1
JUCIIEPCUOHHBIN aHaIN3;
-110J1y4aTh FTeHHOMOAU(PHUIIMPOBAHHBIE
KYJIBTYPbl KOCMaTbIX KOPHEM

Tperwnii 3Tan
(YpoBeHb)

Brnaners: -HaBbIKaMU pabOTHI €
O6MOMH(DOPMALIMOHHBIMU PECYPCAMU;
- (pU3UKO-XUMUYECKUMHU METOIaMU
HCCIIEIOBaHMS MAKPOMOJIEKYJT,
-METOaMH F€HHOW WH)XEHEPUH U

He Bnaneet -HaBbIKaMu pabOTHI C
O6ronH(MOPMAIIMOHHBIMU PECYPCaMU;
- (UBHKO-XUMHUUECKUMHU METOIaMU
HCCIEA0BaHUS MAKPOMOJIEKYJT;
-METOJIaMH TEHHON WHXCHEPHUH U

Braneer u nemoHcTpUpyeT
CaMOCTOSITENIbHOE IPUMEHEHHE -
HaBBIKOB pabOTHI €
O1OMH(OPMAITMOHHBIMU PECYpPCaMU;
- (pU3UKO-XUMUYECKMH METOIaMU




OMOMH)KEHEPHH;

- HAaBBIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBAJTM(PHUKAITMOHHBIX
pabor

OMOMH)KEHEPHH;
- HaBBIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBaJIM(UKAIIMOHHBIX padoT

UCCIICJOBAaHHUS MaKPOMOJIEKYT;
-METO/IaMH T€HHOW HHXCHEPUH U
OMOMHKCHEPHH;

- HAaBBIKAM{ HAITMCAHUS OTYETOB U
BBIITYCKHBIX KBaJTH(DUKAIIMOHHBIX
pabor

Kog u dopmynupoBka kommereHimu I[IK-4- crmocoOHOCTBIO MPOBOAMTH MPOU3BOICTBEHHO-TEXHOJIOTMUYECKYIO JIE€ATEIbHOCTh B 00JIACTH

OMOMHXEHEepUH, ONOMHPOPMATHKH U CMEKHBIX JUCIUATUIIHH

Jran
(ypoBenb) I[InanupyemMble pe3yJbTaThbl 00yUeHHS
oycl:mennﬂ (moxka3aTesiv J0CTHKEHUS 32JaHHOT0 He 3auTeno 3aureHo
YPOBHSI OCBOCHUS KOMIIETEHIIH1)
KOMIIETEeHIIUH
[lepBoiii aTan | 3HaTh: He 3naer JleMOHCTpHpYET YBEPEHHOE 3HAHHUE
(YpoBeHb) - OCHOBBI OMOMH(OPMATHKH; - OCHOBBI OMOMH(OPMATHKH; - OCHOBBI OMOMH(OPMATHKH;

-3aKOHOMEPHOCTH OpPraHMU3alUU U
(YHKIIMOHUPOBAHUS TEHOMOB U
IIPOTEOMOB;

- OCHOBBI OMOMH)KEHEPUH U TE€HHOU
UHXEHEepUn

-3aKOHOMEPHOCTH OpPraHU3aluU U
(YHKIIMOHMPOBAHUS TEHOMOB U IPOTEOMOB;
- OCHOBBI OMOMHKEHEPUHU U T€HHOU
WH)XEHEpUU

-3aKOHOMEPHOCTH OpPTaHHU3aLUU U
(YHKLIHOHUPOBAHUS TEHOMOB U
IIPOTEOMOB;

- OCHOBBI OMOMH)KEHEPUH U TE€HHOU
MHXEHEpUU

Bropoii 3tan
(YpoBeHb)

YMmeTb: - UCNOJIb30BaTh HHPOPMAIIHIO,
3aKJIIOYEHHYIO B 0a3ax JaHHBIX 110
CTPYKTYp€ T€HOMOB, O€JIKOB,
PeLenTopoB, TOPMOHOB;

- BBIJIEJISITh U MCCIIEI0BATh OEJIKH,
MENTHIbl, HYKJIEMHOBbIE KUCIIOTHI;
-10JIy4aTh MOAU(UIIMPOBAHHbIE
OpPraHMU3MBI C IIeJIbI0 UX UCIIOJIb30BAHUS B
OMOMH)KEHEPHH;

-IPaMOTHO U3JIaraTh BHIBOJIbI
UCCIIEOBAHUM

He ymeeT - HCTIOJIB30BaTh HHPOPMAIIHIO,
3aKJTIOYEHHYIO B 0a3ax JaHHBIX MO CTPYKTYpE
T€HOMOB, O€JIKOB, PEIIENTOPOB, TOPMOHOB;

- BBIICIISTH U UCCIIEIOBATh OCIIKHU, TICTITHIBI,
HYKJIEUHOBBIE KUCIIOTHI;

-TI0JTy4aTh MOAU(GUIIMPOBAHHBIE OPTaHU3MBI C
1[EThI0 MX UCTIONB30BaHUSI B OMOMHKCHEPUH;
-TPaMOTHO M3J1araTh BHIBOJIBI UCCIIEIOBAHUHN

IToHnMaer u ymeer - NCIoIb30BaTh
MH(OPMaLINIO, 3aKII0UEHHYIO B 0a3ax
JAHHBIX TI0 CTPYKTYpEe T€HOMOB, OEITKOB,
peLenTopoB, TOPMOHOB;

- BBIAEIATEL U UCCIIEI0BAThL OCJIKH,
HEeNTH/IbI, HYKIENHOBBIE KUCIIOTHI,
-I10JTy4aTh MO (UITUPOBAHHEIC
OpIaHU3MBI C IIeNBI0 UX HCIIOJIb30BaHMS B
OMOMHKEHEPUH;

-TPaMOTHO H3JIaraTh BHIBOJIBI
HUCCIEe0BaHUuN




Tperuii otan | Bnagersb: -HaBbIKAMU pabOTHI € He BnaseeT -HaBBIKAMU pabOTHI C YBepeHHo BnaseeT -HaBBIKAMHU PabOTHI C
(ypoBeHb) OMOMH(OPMALTMOHHBIMU PECYPCAMU; OMOMH(OPMALIMOHHBIMU PECYPCAMU; OronH(pOPMAITMOHHBIMU PECYpPCAMU;
- (PU3UKO-XUMHYECKUMHU METOAaMH - (PM3UKO-XUMHUYECKHMHU METOAaMH - (PU3UKO-XUMHYECKHMHU METOIaMH
UCCIIEJOBAaHUS MAKPOMOJIEKYT; UCCIIEJOBAaHUSI MAKPOMOJIEKYT; UCCIIEJOBAaHUS MaKpOMOJIEKYT;
-MEeTOIaM¥ F€HHOW MH)KCHEPUH U -MEeTOIaM¥ TeHHOW MH)KCHEPUH U -METO/IaMH T€HHOW HHXCHEPUH U
OMOMH)KEHEPHH; OMOMH)KEHEPHH; OMOMHKCHEPHH;
- HAaBBIKAMH HAIlMCAHUS OTYETOB U - HaBBIKAMH HAIMCAHUS OTYETOB U - HAaBBIKAM{ HAITMCAHUS OTYETOB U
BBIITYCKHBIX KBAIM(UKAIMOHHBIX pa00T | BBIIYCKHBIX KBATH(PHUKALMOHHBIX paboT BBIITYCKHBIX KBATU(UKAIIMOHHBIX padoT

Kputepusamu orieHUBaHUs SIBISIOTCS Oaslibl, KOTOPbIE BBICTABJISAIOTCS MpPENoAaBaTeNeM 3a BUIbI JESITENbHOCTH (OICHOYHBIE CPEACTBA) IO
UTOTaM U3YYCHUS MOAYJICH (pa3esioB TUCIMILINHEI), IEPEUUCICHHBIX B PEHTHHT-TUIAHE TUCIUIUIHHEI (0751 3auema. TeKyIUH KOHTPOJIb — MAKCUMYM
50 6amioB; pyOeKHBIN KOHTPOIh — MakcuMyM 50 0asioB, MOOIIPUTENbHBIE Oaibl — MakcuMyM 10).

[IIxanbr OLIEHUBAHUA:

ons 3auema:
3auTeHo — ot 60 no 110 peliTuHroBsIX 6ayuTOB (BKIIOYas 10 MOOMPHUTETHHBIX OAJUIOB),
He 3a4TeHO — 0T 0 10 59 peHTHHTOBBIX OAIIOB).




4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UM HHbIE MaTePHUAJIbl, HeO0XOAUMBbIE VISl OLEHKU 3HAHUI,
YMEHHUIi, HABBIKOB U ONbITA JeSITeJIbHOCTH, XaPaKTePU3yOIIMX 3Tanbl opMuUpoOBaHUS
KOMIIeTEHIIUI B Mpolecce 0CBOeHUs 00pa3oBaTe/ibHOI mMporpaMMbl. MeToanueckue MaTepuaJibl,
omnpeeJsOlUe MPoueypPbl OlleHNBAHUS 3HAHUI, yMEHHU, HABHIKOB M ONbITA /1eATEJIbHOCTH,

XapaKTepu3yIIHuX 3Tanbl ((OPMHUPOBAHUS KOMIIETEHIUI

Oransl
OCBOEHUA

Pesynbrarsl 00yueHus

Kommnere
HIIUS

O1LEeHOYHBIE
CpeJCTBa

1-# ran

3Hauuns

-TpreMbl paboThl ¢ MUKPOOPTaHU3MaMH U
KYJIbTYPaMHU KJIETOK 3YKapUOT B CTEPUIIBHBIX
YCIIOBUSIX:

- (pu3uMKO-XUMHUYECKHE METO/IbI BBIJICICHUS U
UCCIIeIOBAaHMsI OMOIIOIMMEPOB;

-METO/Ibl CTATUCTUYECKOI 00paboTKU
pE3yJIbTaTOB SKCIIEPUMEHTA,

- OCHOBBI OMOMH)XEHEPUH;

OIIK-11

- OCHOBBI OMOMH(OPMATHKH;

-3aKOHOMEPHOCTH OpPTraHU3aLUH U
(yHKIIMOHUPOBAHUS TEHOMOB U IPOTEOMOB;

- OCHOBBI OMOMHKCHEPUH U TEHHOI WH)XEHEPHH

[1K-4

KOJUIOKBUYM

2-1 aral

YMmenusa

1. -nonnep:kuBaTh NepeBUBAEMbIE KYJIbTYPHI;
-IIPOBOJIUTH IIOCEB MUKPOOHBIX KYJBTYD C
COOJIIOJICHUEM YCIIOBUH CTEPUIILHOCTH;

- IPUMEHSTh KPUTEPUU CPABHEHMS, IPOBOAUTH
KOPPEJSLIMOHHBIN U JUCIIEPCUOHHBIN aHAIN3;
-110J1y4aTh F€HHOMOAU(PUIIMPOBAHHBIE KYJIBTYPbI
KOCMATbIX KOpPHEU

OIIK-11

- HCITOJIB30BaTh WH(OPMAIIHIO, 3aKITFOUECHHYIO B
0a3ax JaHHBIX 110 CTPYKTYpPE T€HOMOB, OEIIKOB,
PeLenTopoB, FTOPMOHOB;

- BBIJICIIAT U UCCIIE0BATh OCNKH, MENTHIbI,
HYKJICUHOBBIE KUCJIOTHI;

-0JTy4aTh MOAU(PHUIIPOBAHHBIE OPTAHU3MBI C
LIETBI0 UX UCIOJIb30BAHUS B OMOMHKEHEPHH;
-TPAaMOTHO M3JIaraTh BHIBOJIBI

[1K-4

WNHnuBuayanbHbIi
onpoc

3-i aran

Bnaners
HaBBIKAMH

-METOAaMHU MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
pacTeHun

-METOJaMHU UMMOOUITN3aluu (EPMEHTOB
-TUOPUIOMHBIMH T€XHOJIOTUSIMU

-METOaMU F€HHOW MH)XEHEPUU

OIlK-11

IIpoBepka
paOoueil TeTpaau
0 1JabOpaToOpHBIM
pabotam

-HaBbIKaMH pabOThl ¢ OMOMH(POPMALIMOHHBIMU
pecypcamu;

- (hU3MKO-XUMUYECKUMHU METOJIaMH
HCCIIEJOBAaHHS MaKPOMOJIEKYT;

-MEeTOJIaMH I'€HHOM MHXEHEePUU U
OMOWHKEHEPUH;

- HaBbIKAMU HAIMCAaHUS OTYETOB U BBITYCKHBIX
KBaJIM(DUKAIIMOHHBIX paboT

I1K-4

IIposepka
paboueii TeTpaau
10 1a00paTOpHBIM
pabotam




w

13.
14.

15.

16.

17.
18.
19.

20.
21.
22,
23.
24,
25.
26.

27.

Bonpocs! 1J1s1 NOATOTOBKHM K CEMHHAPaM, KOJLJIOKBHyMaM
Kakue BemecTBa BXOJAT B COCTAaB MUTATENIBHBIX CPeJl, M Kakue (QYHKIIMH OHU BBIMOJHSIOT B KYJIbTYpe
KJICTOK U TKaHEH pacTeHui invitro?
KakoBbI 0cOOEHHOCTH MPUTOTOBJICHUS M XPAaHEHHS CTOKOBBIX PACTBOPOB OCHOBHBIX KOMIIOHEHTOB
NUTaTeNbHbIX cpea’?
B 4em 3akioyaeTcst mopsI0K MPUTOTOBICHUS KYJIbTYPaIbHBIX Cper?
Kakum 00pa3oM ocymiecTBiasieTcs CTEpUIIN3aLus MOCY/bl 1 HHCTPYMEHTOB Ul pabOThI €
pacTUTENbHBIMU OOBEKTaMH B YCIOBHSIX invitro?
[Tepeuncnure cnocoObl CTEPUIN3ALMH TUTATEIbHBIX CPE, COACPKALIUX U HE COJepKaILUX
TEpMOJIaOUIIbHBIE KOMIOHEHTHI.
Kakum o0pa3oMm ocyuiecTBiseTcs NOAr0TOBKA K paboTe 1aMuHap-0okca?
Ha3zoBute ocHoBHBIE MpaBuiia paboTHl B YCIOBHIX JIaMUHAp-00KCa.
OxapakTepu3yiTe OCHOBHBIE 3TaIlbl IPOBEAECHUS CTEPUIIN3ALMH PACTUTEIbHBIX O0BEKTOB.
Jaiite onpeesieHne NOHATHS «KAJLITyCHAas TKaHb»?

. [lepeuncnure ocHOBHBIE (PaKTOPBI HEOOXOIUMBIE U1 MHAYKIIMH IIpoLiecca Kajurycorenesa?
. Uto Takoe penuddepenmanusn? Kakyto poib UTpaloT ayKCHHBI M IUTOKMHUHBI B TaHHOM TIporecce?
. UeM o0yciioBieHa HEOOXOIUMOCTD [TAaCCUPOBAHUSAKAIUTYCHON KYJIbTYPhI Ha CBEKYIO MMUTATEIbHYIO

cpeny?

C kaxoii 4acTOTOI 0OBIYHO OCYIIECTBISIETCA CYOKYIbTUBPOBAHUE KaTyCOB?

Kaxue npasuna HeoOX0qUMO cOOJIIOIaTh IPU MEPECAKEe KAUTyCHOM TKaHU HA CBEXYIO MUTATEIbHYIO
cpeny?

Kak onpenensieTcst uHIEKC pocTa, yAelabHasi CKOPOCTb pOCTa U BPeMsl YABOECHHUS OMOMAacChl KaJlTyCHBIX
KyJabTyp?

Kakue npeumyiecTBa UMeET UCIOJIB30BaHUE YIEIbHON CKOPOCTH POCTa AJIsl XapaKTEPUCTUKHU
POCTOBOM aKTMBHOCTH KAJLTyCHBIX TKaHEW MO CPaBHEHUIO C YUETOM HHJEKca pocTa?

Kak B3anMocBsi3aHbl yielibHask CKOPOCTh POCTA U BPEMsI YABOECHHUS OMOMAacChl KaJlilycoB?

HazoBuTe 0cHOBHBIE CITOCOOBI OMYYEHUS CYCIIEH3UOHHBIX KYIBTYP.

Kaxkue TpeboBanus IpeabsBIAIOTCS K KAJUTYCHBIM TKaHSM, UCIIOJIB3YEMbIM JIJIS1 MHUITUAPOBAHUS
CYCIIEH3HOHHBIX KYJIBTYp PACTUTEIbHBIX KIETOK?

KaxoBa cpenHss Ipo10JKUTENBHOCTh POCTOBOIO LIMKJIA CYCIIEH3UOHHBIX KyJIbTYp?

Kaxum 06pazom ocyriecTBisercs: CyOKyIbTUBHPOBAHHE KIETOUHBIX CYCIIEH3Hit?

Kakum 06pa3zom MOKHO ONPEAeIUTh )KU3HECTTOCOOHOCTH PACTUTEIBHBIX KIIETOK?

HazoBute THIBI CYCTIEH3MOHHBIX KYJIBTYP B 3aBUCUMOCTU OT CTENEHHU X arperipOBaHHOCTH.

Kaxkue axTopbl 0ka3pIBalOT BIMSHUE HA CTENIEHb arpErupOBAHHOCTH CYCTIEH3MOHHBIX KYJIbTYp?
HazoBute ocHOBHBIE TUTIBI AU (HEPEHIIMPOBKHU B KYJIbTYpe KIETOK PACTCHHIA.

Kaxue gakTopsl 0ka3bIBalOT BIUSHUE HA HallpaBiieHuEe MOporeHe3a B KyJlbType KJIETOK U TKaHe!
pacTeHuii?

KakoBo 3HaueHue mpolieccoB cTeOJIEBOIO OpraHOreHe3a M PHU30reHe3a AJis pereHepaluu pacTeHUui
invitro?

Kpumepuu ouyenxu (¢ oannax):
3a OTBETHI Ha BOIIPOCHI CTYAEHT MOXKET MOIYYUTh MakcumaiibHo 10 OannoB. Beero cogepxutcs
3 Bompoca. OueHnBaeTcsl BECh OTBET HA BCE BONPOCH KOMIUIEKCHO, @ HE HA OTJEJIbHBIN U3 HUX.

- 9-10 GanyoB BBHICTABISIETCS CTYIEHTY, €CIIM CTYICHT Jaj MOJHBIE, Pa3BEPHYThIE OTBETHI HAa BCE
TEOPETUYECKHE BONPOCHI OWJIETa, MPOAEMOHCTPUPOBAT 3HAHHE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX JIEMEHTOB.

-_5-8 GaysIoB BBICTABISAETCS CTYAEHTY, €CJIM CTYJIEHT PAacKpbUl B OCHOBHOM TEOPETHYECKHE
BOIIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIpPENEIeHUM OCHOBHBbIX NOHATUH. [lpu orBere Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI JIOMYILEHbI HEOObIINE HETOUHOCTH.

- 3-4 Gamra BBICTABISICTCS CTYACHTY, €CJIM TPU OTBETE HA TEOPETHUYECKHE BOIPOCHI CTYIECHTOM
JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHMHM OCHOBHBIX MOHATHI. JIoruka u monHoTta
OTBETa CTPaJAOT 3aMETHBIMU H3bSHAMH. 3aMeTHbl NpoOeabl B 3HAHMM OCHOBHBIX METOJIOB.

11



el AN

o

©o~N>

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

35.
36.
37.
38.
39.

40.

41.

Teoperndueckue BOMPOCH! B IEIIOM HM3JIOKEHBI JOCTATOYHO, HO C MPOMyCKamMH Martepuana. Mmerorcs
MPUHIUITNAJIBHBIC OH_II/I6KI/I B JIOTUKC IMOCTPOCHUS OTBETA HA BOIIPOC.

- 1-2 Gamna BBICTABISICTCS CTYICHTY, €CIM OTBET CTYACHT IUIOXO OPHUEHTHUPYETCS B BOIPOCE,
JIOITYCKaeT rpyObIe OMUOKH.

Bonpocs! /151 IOATOTOBKHM K MHANBUAYAJIBHOMY ONPOCY
VY ci10BHsI aCeNTUKU ITPU BBIIOJIHEHUH PadOT IO KyJIbTUBUPOBAHUIO PACTUTEIbHBIX OOBEKTOB INVitro.
MeTobl ¥ TpUEMBI CTEPHIIN3ALUHN PACTUTEILHOTO MaTepHala Py BBEICHUH B KYJIBTYpY.
[TurarenbHbIe Cpebl.
Perynsaropsl pocta pacTeHU U UX IPUMEHEHHE ISl KYJIbTUBUPOBAHHS PACTUTEIBHBIX KJIETOK U TKAaHEH
invitro.
Bnusiaue ¢usudeckux (akTopoB Ha (DPM3MOIOTHYECKOE COCTOSHUE HM30JMPOBAHHBIX KIETOK M TKaHEH
pacTeHui.
KajnycHsle KyapTypsl.
Posb kammycHON TKaHM B MHTAKTHOM PacTEHUM.
[Tonmy4yeHne KamTyCHBIX TKaHEH invitro.
MonexysipHO-(hHU310JIOTHYECKHE OCHOBBI Npoliecca AenuphepeHuuanuy KIeTok.

. THIIBI KaJUIyCHBIX KYJIBTYp U UX XapaKTEPUCTHKA.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

CyOKyJIbTUBUPOBaHHE KAJUTyCOB.

[Tokazarenu pocta KaulyCHBIX KYJIbTYD.

Vcnonb30BaHue KAJUTYCHBIX TKaHEH B (hyHIaMEHTaNbHbIX UCCIEI0OBAHUAX U OMOTEXHOJIOTHH.
CyCneH3uOHHbIE KYJIbTYPHI.

OCHOBHBIE IPEUMYILECTBA KYJIBTUBUPOBAHMS KIETOUYHBIX CYCIIEH3HM.

CriocoObl MoJTy4eHuUs: CyCIIEH3UOHHBIX KYJIBTYP.

THIIBI KIIETOYHBIX CYCIIEH3UM.

@akTOpPBI, BIUAIOIINAE HA CTENIEHb UX arperupOBAHHOCTH.

OcHOBHBIE TApaMETPBI CYCIIEH3UOHHBIX KYJIBTYP.

Crioco0bl KyIbTUBUPOBAHUSKIIETOUHBIX CYCIIEH3UH.

KynpTuBUpOBaHNE OJUHOYHBIX KJIETOK.

Meroas! H301UpPOBaHUS OJUHOYHBIXKIIETOK.

Mertoab!l BBIpalIMBaHUS INVItro OJAMHOYHBIX KJIETOK (METOJ KYJIbTYpbl — HSHBKH, METOJ IUIEHTHHTrA,
METOJT MUKPOKYJIBTYPBI).

«DaKTOPKOHINLIMOHUPOBAHMSI.

3HaueHue KyJbTypbl OTAEIbHBIX KJIETOK ISl JOKA3aTeNIbCTBA TOTUMIOTEHTHOCTH PACTUTEIbHOU KIIETKH.
KynbTypbl ranjaonIHbIX KIETOK.

Mertoas! Oy4eHHUs TalNIONHBIX PACTECHUM.

OCHOBHBIE IIyTH aHIPOTEHE3A.

®daxTopsl, BAUAIOUINE HAa 3P(EKTUBHOCThAHIPOTEHE3A.

MeTto KyIbTypbl IBUIBHUKOB M METOJI KYJIBTYPbl MUKPOCIIOp, UXITPEUMYIIECTBA U HEAOCTATKH.
I'uHorenes invitro.

CrniocoObl ueHTU(UKAIIIH TalJIOuI0B.

KynpTypbl H3011MpOBaHHBIX IPOTOILIACTOB.

Vcnonb30BaHue W30IMPOBAHHBIXIIPOTOIIACTOB IS PELICHUS TEOPETUUYECKUX U MPHUKIAIHBIX TpolieM
OMOJIOTHH.

Meroas! OJIy4eHHs IPOTOILIACTOB.

VYcnoBus u ciocoOb! KyJIbTUBUPOBAHUSITIPOTOILIACTOB.

MeTo1bl CAUSHUS NPOTOIUIACTOB, MEXAHU3M CIMSHMS POTOILUIACTOB.

OcHOBHBIE MIEPECTPOIKHU, MPOUCXOASIINE PU EPEBOE KIETOK pacTEHUI B KyJIbTYpy Invitro.
CpaBHUTENIBbHAs XapaKTEPUCTUKA COMAaTHUECKUX KJIETOK BBICIIMXPACTEHUHN U KIIETOK, KYIbTUBUPYEMBIX
B YCIIOBUSIX InVitro.

Mopdororuueckasi HUreHeTHYecKass TeTepOreHHOCTh MOMYJSALUUN  UIMTENBHO KYJIbTUBUPYEMbIX
KJIETOKBBICIINX PACTEHHM.

CoxpaHeHue SNUreHeTUYECKUX 0COOEHHOCTEN pacTeHUs JOHOpa.
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42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52,
53.

54,
55.
56.
57.
58.
59.
60.

61.

62.

63.

64.

65.

66.

67.

68.
69.
70.

71.
72,

ACUHXPOHHOCTb KJIETOYHBIX KYJIbTYD.

Pocrt kieTok B KyJbType invitro.

XapakTepucTtuka (a3 pocTOBOro IUKIIA.

CriocoObl CHHXPOHU3AIUHU KIETOUYHBIX KYJIbTYP.

JudbdepennmpoBka KIETOK K KynbType invitro. Tunsr nuddepeHnupoBKy.
MornexymsipHO-(hU3H0IOTHYECKHE OCHOBEI Iporecca AuddepeHunanum.

OcHoBHbleTHIBI AUPHEpeHIUPOBKH. [ UCTOreHE3.

OU3HOIOTUYECKHE ACTIEKThI CTUMYJISIIUU (DJII0AMO- U KCUIIEMOTeHe3a.

Mopdorene3. Ilpsmoit u Hempsmoii MopdoreHe3s. Mopdoduzuonornueckas XapaKTepUCTHKA
pu3orenesa, (GI0pagbHOTro U CTe0JIEBOro OpraHoreHesa.

@DaxTOphl, ONpPEENSIONINe BO3MOXHOCTh U HAIPaBICHHOCThIpoIlecca opraHoreHeza. CoMaTHUeCKHi
SMOpHOTeHes.

Perenepanus pactenuii.

buorexHoNornun  KJIOHAJIBHOIOMUKPOPA3MHOXKEHUS M O3/I0pOBJIEHUA pacTeHuid. l[IpemmymiecTsa
KJIOHAJIbBHOTOMUKPOPa3MHOKEHUSI B CPAaBHEHUHM C TPAAUIMOHHBIMH METOJaMU BEreTaTUBHOTO
Pa3MHOKEHHUs paCTECHUM.

O6nacTi mpuMEHEHUs] MUKPOPa3MHOKEHUSI.

TpeboBanust kK 00BEKTaM, UCTIOIB3YEMBIM JIJISI KIIOHATbHOTOMHUKPOPAa3MHOKEHHUS paCTeHUH invitro.
CrnocoObl MUKPOKJIOHUPOBAHUS PACTEHUN. XapaKTePUCTHKA OCHOBHBIX 3TAallOB MUKPOPA3MHOKEHH L.
®u3noNornyeckrue OCOOCHHOCTH PEreHEPAaHTOB W HEOOXOAMMOCTh B CO3JaHMM OCOOBIX YCIOBHH HMX
aJIanTanuu exvitro.

dakTopsbl,BIUAIONMNE Ha 3PHEKTUBHOCTH MPOIECCa MUKPOKIOHAIBHOTO Pa3MHOKEHUSPACTCHHN.
MeToapl mosydeHHs OE3BUPYCHOTO TMOCAJ0YHOTO MaTepuana,BO3MOXKHOCTH W TMEpPCHEKTUBBI HX
UCI0JIb30BaHuA. KileToOuHbIE TEXHOIOTUYU MMOJIyY€HHUS S3KOHOMUYECKH BaXKHBIX OMOJOTMYECKHMAKTUBHBIX
BEIIECTB PACTUTEILHOTO MPOUCXOKICHUSI.

[Ipenmy1iecTBancronb30BaHMsl KJIETOYHBIX KYJIbTYp B KaUECTBE IPOAYLEHTOB OMOJIOrM4€CKHAKTUBHBIX
BEIIECTB 10 CPABHEHUIO C UHTAKTHBIMU pacTeHusMu. O

OCOOCHHOCTUBTOPUYHOTO  MeTaboim3Ma B KYJIbTypaxX  HM30JHPOBAHHBIX  KJIETOK  BBICIIMX
pactennii.PakToOpbl, BIUAIOIIME HA HAKOIUICHWE BTOPUYHBIX META0OIUTOB KYJIbTUBHPYEMBIMU
KJIETKaMU PACTECHMIA.

depMeHTEepHOE BbIpAlllMBaHUE OHMOMACCHI KJIETOK-TIPOIYLEHTOB, KOHCTPYKTHBHBIE OCOOEHHOCTHU
OHOpEeaKTOpOB.

PexxuMbl KyIbTUBHUPOBAaHHUS PACTUTENBHBIX KIETOK B OuopeakTopax. OTambl padOT MO CO3JaHUIO
MPOMBIIIJICHHBIXTEXHOJIOTUM ~ JUIsl  TOJYy4YeHUs  OMOJOTMYEeCKM  aKTUBHBIX  BELIECTB  C
MOMOILBIOKYJIbTUBUPYEMBIX KJIETOK PACTECHUH.

[IpeumymiecTBa ¥ MEPCHEKTHBBI HCIOJIb30BAaHUIUMMOOMIM30BAHHBIX PACTUTENIBHBIX KJIETOK B
OMOTEXHOJIOTMYECKHX MPOU3BOJICTBAX.

OcCHOBHbIE  HANpaBJICHHUS  MCIOJNB30BAaHMUS  KYJIbTHUBHUPYEMBIX  PACTHUTENBHBIX  KJIETOK  JUId
ouotpancopmanuu.  KynbTypa  M30JMpOBaHHBIX  KJIETOK W TKaHed B CENeKUUH U
T€HETUYECKOMMHKEHEPUH PACTEHUM.

OOmiast  XapakTepUCTHKAa TEXHOJOTMH Ha  OCHOBEKYJIbTHBUPYEMBIX PACTUTENBHBIX  KJIETOK,
MIPUMEHSIEMBIX B CEJICKIIUU U T€HETHUKE PACTEHUH.

Hcnonp3oBaHue MeTojla SMOPUOKYJIBTYPHl Ul MPEOAOJIEHUS INVitromporaMHONM M MOCTraMHOM
HECOBMECTUMOCTH TPHU CKPEUIMBAaHUU TAKCOHOMMUYECKU OTHAJEHHBIX MapTHEepoB. KynbTHBUpOBaHuUE
HE3peJbIX THOPHUIHBIX 3apO/IBIIIEH.

OkcniepuMeHTalbHas ramiouaus. OCHOBHbIE TPEMMYIECTBA W  HAIPaBJICHUS MCIIOJNb30BAHUS
rafjouioB B TEHETHUECKON U CEIEKIIMOHHOM paboTax.

ComaxJsoHaabHas BapuadebHOCTh PACTUTENbHBIX KIETOK U €€ MCI0JIb30BaHNe BOMOTEXHOJIOTHUH.
MyTareHe3 u KJIeTOYHas CEJIEKLUsl paCTeHUH B KyJIbType invitro. [ mOpuau3anust comaTu4eckux KIeToK
(MeXBUIIOBasi M MEXKpPOJOBasl) W €€ poJjib BceleKIuoHHOM mporecce. [{ubpuauzanus. Ilepenoc
KJICTOYHBIX OpTaHell.

I'enerernyeckas TpanchopMalus pacTeHUH.

OCHOBHBIE HamNpaBiIeHHS B CO3JAAHUU TPAHCTEHHBIX pacTeHHH. OOIMe NPUHLIMIBI pa3paboTKU
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78.

KOHCTPYKITUN JUISITEHETHUECKOU TpaHC(hOpMAIU paCTCHUM.

XapakTepHucTUKa METO/I0B BBEJICHUSAIK30I€HHOI'O TEHETUYECKOT0 MaTEpHUalla B PACTUTENIBHBIE KIETKH.
I'eneTrueckas TpanchopMalis pacTeHui invitro ¢ momomrso Agrobacteriumspp.
BannuctuyeckuiiMeTo 1 reHeTUYecKoi TpaHC(hOpMaIui pacTeHU.

Hcnonb3oBaHue KylbTYp PAaCTUTENIBHBIX KIETOK JUIICOXpaHEHHUEreHO(pOHIa BBICIIMX DPACTEHUM.
HeobOxomuMocth u mpobiemsl coxpaneHusireHoGoHaa pacteHuil. OCOOCHHOCTH METO/I0B COXPAaHEHUS
pPacTUTENBHBIX KYJIBTYp invitro.

XapakTepUCTHKA IIEPECaJOYHBIX KOJUIEKIMH. [[enoHMpOBaHME KYJIBTYPKIETOK, TKAHEM M OpraHOB
pacTeHui.

OcCHOBHBIE 3Tallbl TEXHOJIOTUU KPUOKOHCEPBALIMU PACTUTEIBHBIX OOBEKTOB.

IIpumep 1adopatopHoii padotsl: JlabopaTopHasi padora 1.
IIpuroroB/jieHHe U CTepUJIN3aLMs MUTATENbHOI cpeabl Mypacure-Ckyra

JIns  KyJbTUBHPOBAaHHMS PACTHTENIBLHBIX KICTOK M TKaHEH INVILrONMpUMEHSIOT IKUIKHE U
arapu3oBaHHble (TBepAble) Cpelbl. Arapu3oBaHHbBIE Cpeldbl TOTOBSAT Ha OCHOBE arap-arapa —
IoJIncaxapuia, BXOASIIEro B COCTaB MOPCKUX BOJIOPOCIIEN, KOTOpBI 00pa3zyeT ¢ Bojaou renb npu pH
5,6 - 6,0. O6p1yHO K cpene nodasisroT 0,7-0,8 % arapa. MHOTr/1a B Ka4eCTBE YIUIOTHUTENS U 3aMCHHUTEIIS
arap-arapa MCIHOJIb3YIOT IOJIMaKpHUIIaMUIHbIE Tenu (Ouoren).

Pa3zpaboTaHo MHOTO MUTATENBHBIX CpeJl, HO OOJIBIIMHCTBO U3 HUX MPEICTABIAIOT MOIUPHUKALIUN
ocHOBHBIX: Mypacure-Ckyra (MC), Vaiita, I'am6opra (BS5) Yanexka u nap. Jns HCKyCCTBEHHBIX
IIUTATENIBHBIX CPEJ PacTBOPHI MAKPO- M MHUKPOCOJIEH TOTOBAT 3apaHEE U HCIOJb3YIOT MHOTOKPATHO.
OT0 MaTouyHble (KOHLIEHTPUPOBAHHBIE) pacTBOphL. VX XpaHAT B CHELMAJIbHBIX YCIIOBUSAX: MaKpo- U
MHUKpPO- COJM B XOJIONWJIBHUKE B COCyAax ¢ HpuTepTeiMu mnpoOkamu mpu 0 -+4 oC. Buramumsl,
(buTOrOpMOHBI, (PEPMEHTHI, PACTHTEIBHBIE SKCTPAKTHI JTy4le XpaHuTs mpu -20 oC B HEOOIBIINX 110 5 -
10 mu cocymax ¢ mpoOkamu. MaToO4HbIE pacTBOPbI MakpocoJieil OOBIYHO MPEBOCXOAAT pabouue Io
koHueHTpauuu B 10 - 40 pa3, mukpoconeit — B 100 -1000 pa3, BuramunoB — B 1000 pa3. s
IIPUTOTOBJIEHUS] MAaTOYHOI'O PacTBOpPa Makpo- U MHUKPOCOJIEH KaXAyl COJIb PACTBOPSAIOT B OTIACIBHOM
CTaKaHYMKE IIPU HArpeBaHUU, 3aT€M CIUBAIOT U JOBOJAT 10 HY’KHOro o0bema. B oxnaxkneHHyro cmech
MHUKpPOCOJIeH MHOoCIeHUM 100aBsIOT PacTBOp cojieil MoiauOJeHa, a B MakpoOCOJIM — PacTBOp CoJieil
Maraus (As NpeaoTBpallleHUs] BbINAJACHUS ocajka). MaTo4yHbll pacTBOp XejlaTa jKeje3a IOTOBIT U
XpaHAT OTHENBHO OT JApYyrux cosied. HempaBWiIbHOE INPUTOTOBIEHUE XEIATHOTO JKEIE3a MOXKET
MPUBECTH K BBINAJACHHUIO B OCAJOK TIOCIE€ aBTOKJIABUPOBaHUSA (ochaToB KaublUs M MarHus.
KoHueHTpupoBaHHbIE PACTBOPHl BHUTAMUHOB TOTOBST KaXIbI OTHEIBHO IIyTEM pPacTBOPEHUS
COOTBETCTBYIOIIMX HABECOK B JIUCTWJIJIMPOBAHHOW Boje. POUTOrOpMOHBI, KaK MpaBUiIO, ILIOXO
pactBopstorcss B Boje. Ilosromy mpensaputensHo 10 Mr BemecTBa pacTBOPSIOT B HEOOJBIIMX
konuyectBax (0,5-1 mur) criupra (aykcunsl, ruo6epemmmnsbl), 0,5-1 ©# HCI wim KOH (mutoxnHuHBI),
3aTeM MOJOrPEeBalOT /10 MOTHOTO PACTBOPEHHs (KpoMe aOCIIM30BOM KUCIOTHI M IIUTOKUHUHA) U IOBOJAT
no 10 mn obwvema (1 mu comepxut 1 Mr ropmona). B XomoaunpHUKE MX MOXXHO XPaHWUTh TPU
temneparype +4 °C ne 6onee 1 mec.

Mamepuanvt u 060pyoosanue. XUMUYECKUE CTaKaHbI, KOJIOBI, MEPHBIC ITUIUHAPHI OT 5 MII 70 2
1, npobupku, nunetku ot 0,01 ma mo 10 M unm mo3aropsl, Bechl aHanutudeckue 10 500 T, Bechbl
TopcuoHHble 70 100 Mr, NUHUETHI, HOXKHUIBIL, IIMATEIH, SJIEKTPOIUIMTKH, MarHUTHbIE MEIIaJIKH,
XMMHMYECKHE DPEAKTHBBI WJIM TOTOBBIE MAaTOYHBIE PACTBOPHl MAaKpo- W MHKPOCOJIEH, BUTAMHHOB,
(UTOrOPMOHOB.

1. IToaroroBUTEIbHBIN ITAII.

1. TloaroroBuTh moMmelieHHe K paboOTe — MPOBECTH TINATENbHYIO BIAXKHYIO YOOPKY C
HCIIOJIb30BAaHUEM MOIOIUX CPEACTB.

2. IlpokBapueBaTh nomelnieHue B TedyeHue 1.5 — 2 4. 3ampenieHo 3aXOAUTHh (HAXOIUTHCS) B
MOMEIIeHnn BO BpeMs KBapueBanusi! Henb3s cMmoTperh 0e3 3amuTHbIX oukoB Ha nammy! Ilocne
OKOHYaHUS KBapreBaHus (BbikIoueHus: Y @-nammnbl) 10—-15 MUHYT 010K 1aTh.

3. IIoAroTOBUTH YHUCTYIO CTEPHIBHYIO IOCYAY U HHCTPYMEHTHI.

4. HemnocpenctBeHHO mepes paboToll HEOOXOOUMO MPOTEPETh BHYTPEHHUE MOBEPXHOCTHU
namuHapa 70 % pacTBOpPOM STHJIOBOTO CIHPTA, Pa3iokHUTh B HEM HEOOXOIUMBIE MHCTPYMEHTHI U
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MaTepuajbl: CIOUPT B 3aKPbITOM MOCYyJE, CHUPTOBKY (TOPENKY), CHHYKH, MNPOCTEPUIM30BAHHBIN
WHCTPYMEHT U MOCYAY.

5. Bce MaHMMynmsuMM ¢ PacTUTEIBHBIM MaTE€pUAJIOM IMPOBOAWTH JHOO HAa CTEPUIHLHOU
MOBEPXHOCTH OOKca, MO0 B MPOCTEPUIIM30BAHHBIX Yamkax [leTpu 3a miaMeHeM CIIpPTOBOM TOPEIIKH.

6. IIpu pabore ¢ MHCTpyMEHTaMU HEOOXOIMMO Mepe] KaxJAoW MaHUMYISIUed MoMelarh ux
(ckambrenb, NpernapoBajIbHYIO UIIy, MUHIET U T. J.) B CTAKaHYMK CO CIIMPTOM, 3aT€M IPOKUTATh B
IJIaMEeHU Topenku. Kakiblii MHCTPYMEHT 111 MaHUITYJISIUKA UCIIOJIb3YETCS e€IMHOPa3oBo!!!

Kpumepuu oyenku (8 oannax):

3a KaXIyI0 BBIIIOJIHEHHYIO pa0OTy CTYACHT MOKET MaKCUMAIBHO MOIYYUTh IO 5 0aIoB.

3ananus opopMIISIIOTCS B TAOOPaTOPHON TETpau, KOTOPYIO CTYACHT JIMYHO CIIaeT npemnoaasarento. [1o
X0J1y IPOBEPKH IMperoaaBaTesib NPOBOAUTH MHANBUIYATbHBIN OMPOC MO TEOPETUUECKON U
MPaKTUYECKON YacTu paboTHI.

e 5 0ayuIOB BBICTABIISETCS CTYACHTY, €CIIU OH BBHITIOJTHIII J1a00paTOPHYIO paboTy, MPOAEMOHCTPUPOBAT
YBEPEHHOE BJIAJICHUE METOAMKON U TEOPETUUECKOMN YacThio. OTBETUII HA BCE BOMPOCHI.

e 3-4 Oayuia BBICTABIIAETCS CTYJCHTY, €CIIM OH BBIIOJIHUI Ja00OPaTOPHYIO paboTy, MPOIEMOHCTPUPOBAT
BIIaJiIeHUE MeTOoAnKOM. OTBETHII HAa BCe BONPOCHL. [Ipu oTBETE HA BOMPOCHI IOMYyCKAET OMUOKH 1
HETOYHOCTH.

e 1-2 Gajura BBICTABIICTCS CTYJCHTY, €CIIH BBIIOIHIII JJA0OPATOPHYIO paboTy, HE TPOJAEMOHCTPUPOBAIT
BIIaJIcHHe MeToIuKoi. He orBeTmit Ha Borpockl. JlomycTuit ommoOKu B ohopMIiIeHUH JIabopaTOpHOU
paboTHI.

e (0 0ayUTOB BBICTABIISICTCS CTYACHTY, €CIIU HE BBITTOJIHUI JIAOOPATOPHYIO paboTy.

JlaGopatopHasi paboTa cUMTaeTCs 3a4TEHHOM, €CIM CTYICHT BBIOJIHHII Ja0OpaTOpHYIO padoTy,
IMPOACMOHCTPHUPOBAJI BJIAACHHUC MCTOI[I/IKOI‘/JI. OTBeTHII Ha BCE BOIIPOCHI, XOTA IPHU OTBETC Ha BOIIPOCHI
MOT JIOIYCKaTh OINMOKKM M HETOYHOCTH. B TPOTHBHOM ciiy4ae CTYIACHTY HEOOXOIMMO 3aHOBO
MOJATOTOBUTCS, BHECTH UCIIPABIICHUS B PA0OUYIO TETPaIb U 3aUTUTH JTAOOPATOPHYIO paboTy CHOBA.

[lepen mpoBecHHEM HTOTOBOT0 KOHTPOJISI IPEMOJaBaTellb BHIUUCISCT CpeaHee 3HAYeHHe
IMPOLCHTA NPAaBUJIBHBIX OTBETOB HAa BOIIPOCHI BCEX TUIIOBBIX KOHTPOJIbHBIX 3a[[aHI/If/'I, COOTBCTCTBYIOIIINX
poBepKe CHOPMUPOBAHHOCTU KaXKIOW KOMIICTCHIIMH B X0/I¢ y4eOHOTO CeMecTpa.

5.YuyeGHo-MeTOAMYECKOE U HH(POPMALMOHHOE 00ecnedeHne JUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, He00X0AMMON /151 OCBOCHHSA
AUCHHUTIAHBI

OcHoBHasi iMTEpaTypa
1. Tlonesoii, B. B. ®usnonorus pacrenuii : yaueonuk / B. B ITonesoii ; nox pea. H. A Cokonoa .— M. :
Beicias mkona, 1989 .— 464 c. — bubnuorp.: ¢.458-464 .— ISBN 5-06-001604-8.
2. Jurtuenko T. U.KynbTypa KIeTOK, TKaHEH M OpPraHOB pacTeHUI: MeTo 1. peKOMEHJalnN
KJ1a00paTOPHBIM 3aHATHUSAM, 3a/IaHUS JUIsl CAMOCTOSATENIbHOM paboThl U KOHTPOIIS 3HaHUH cTyaeHToB / T.
N. dutuenxo. — Munck: BI'Y, 2007. — 46 c.

3. Kymnyes, b.P. I'enernuecku TpanchopmupoBaHHble (60poaaThie) KOpHU [ DIIEKTpOHHBIN pecypc]:
yueb.nocodue / b.P. Kynyes, A.b. SIkynosa; bamkupckuii rocyiapcTBeHHbIN yHUBEpCUTET; UHCTUTYT
ouoxumun u renetukn YHI[ PAH. — Vda: PULl baml'V, 2017. — DaexTpoH. Bepcus ned.
nyonukaruu. — JlocTyn BO3MOXKeH depe3 DINeKTpoHHyro 0nbnuoreky bamly. —
<URL:https://elib.bashedu.ru/dl/read/Kuluev_Jakupov_Geneticheski transformirovannye
korni_up_2017.pdf>.

4. ®uznonorus pacrenuil. [Ton.pea. Epmakosa N.IT. M.: Akanemus,2010. -640 c.

JlonoJIHUTEILHAA JIUTEPATYypa
1. T'nuk, b., Ilacrepnax J[>x. Monexynsipaast Ouorexsosnorus. [lpunuune! u npumenenue. M. : Mup,
2002. 589 c.
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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

2. Monekynspuas ouomorus kietku «MolecularBiologyoftheCell: ¢ 3anauamu /I)xona Yuncona u Tuma
Xanra /bproc Anbbepte u ap./- Mocksa; VbkeBck: HULL «PerymnsipHas u XaoTHueckast JTUHAMIKA:
HNHCTUTYT KOMIIBIOTEPHBIX HcciienoBanuid.- 2013.

3. MoxkponocoB A. T. ®otocunre3. PU3HOIOT0-3KOIOTHIECKHE N OMOXMMHUYECKHIE aCTIEKTHI: YIeOHHK / A.

T. Moxkponocos, B. ®@. I'aBpunienxo, T. B. XKuranosa - M.: Axkagemus, 2006 - 448 c.

TapueBckuit 1. A. CurnanbHble cUCTeMbI KJIeTOK pacTeHui. M.: Hayka, 2002.249

Konnues A. C. . MonekynspHas ouosorusi: yaeonuk / A. C. Konnue - M.: Akagemus, 2005 - 400 c.

Onnuort B., Dot J. buoxumust u monekynsipaas 6uonorus. — M.: Uzn. HUU buomenxumuun PAMH.

- 2000. -372c.

2 A

5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « UHTEepHET» H
NMPOrpPaMMHOI0 ol0ecriedeHnsi, He0OXOAUMBIX /1JIs1 OCBOEHHS IM CHUIIIHHbI
1. Dnexkrponnas oubmuoreunas cucrema «Ob bamlVy - https://elib.bashedu.ru//

2. DnekTpoHHas OMOIMOTEUHas cucTeMa u3aarenbeTa «Jlanepy - hitps://e.lanbook.com/

3. ONeKTpoHHass  OWOMMOTEYHass  cuUcTeMa  «YHUBEPCUTETCKas  OMONMOTEeKa  OHJIAMH» -
https://biblioclub.ru/

4, Hay4nas snektponHas 6ubimoreka - elibrary.ru (mocTyn K 2J€KTPOHHBIM HAayYHBIM KypHajaaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. DnekTpoHHbIA KaTajgor bubauoreku baml'Vy - http://www.bashlib.ru/catalogi/

6. Onekrponnas oudiauoreka nuccepramid PI'b -http://diss.rsl.ru/

7. [ocymapcTBeHHass TyOJMYHAs HaydyHO-TeXHU4YecKass OuOmmoreka Poccum. baza  maHHBIX
MEKIYHAPOIHBIX HHACKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru.

8. [ocymapcTBeHHass TyOJMYHAs HaydyHO-TeXHU4Yeckass OuOmmoreka Poccum. baza  maHHBIX
MEKIYHAPOIHBIX HHACKCOB Hay4HOro nutuposanus WebofScience - http://www.gpntb.ru

9. Jlekuuu 1o Ouonoruu QakylnbreTa MOJEKYISpHOW U Ouonorndyeckoil ¢uszuku Dusmko-
TexHUUYecKoro ynusepcutera: http://bio.fizteh.ru/student/files/biology/biolections/

10.  «buomonekyna» — O3TO HAYYHO-TIOMYJISIPHBIN CAWT, MOCBSIIEHHBI MOJCKYISPHBIM OCHOBaM

COBpeMeHHOﬁ Ounosoruu u IMPAKTUYCCKUM TPUMCHCHHUAM HAay4YHBIX IIOCTI/DKGHHIZ B MCOUIIMHE U
ouorexnosoruu.: http://www.biomolecula.ru/about/
11.  Kypuan oOieit 6nonorun: Pestome crareit: http://elementy.ru/genbio/resume?artid=314

12. bubnuorexka nekuwii W HayyHBIX W3JaHUA Ha caiiTe «ONeMEeHTHl OONBIIONW HAYKHU»:
http://elementy.ru/lib

13. OdyHnamMeHTanpHas ANekTpoHHas O6ubmmnoreka «®dmopa u dayHa»: Onpenenureny, CpaBOUYHUKH,
Kpacubie kauru: http://herba.msu.ru/shipunov/school/sch-ru.htm

14, Buneonexknuu BeAyHMIMX YYEHBIX PA3MMYHBIX YHUBEPCUTETOB MHpa (HAa AHTIUHCKOM S3BIKE):
http://www.academicearth.org/subjects/biology, Harpumep:

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

15.  DnexTpoHHbIe BapuaHThl KHHUT 110 Ouomoruu: 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- Bockpecenckass O.JI., T'pomeBa H.II., Ckoumnosa E.A.
dusnonorus pactenuii: YuebHoe nocobue / Map. roc. yH-T. - Momkap-Oua, 2008. - 148 c.
http://window.edu.ru/resource/095/22095 - Auapeesa M.A., Xmenesckas M.A. Bonpocel u 3aganus s
CaMOCTOSTEILHON pa60TLI U CaMOKOHTPOJIA 3HAHUH CTYACHTOB IIO0 (I)I/I3I/IOJIOFI/II/I paCTeHHﬁ. - Ilckos:
III'TIN, 1999. - 40 c.
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http://www.sifibr.irk.rudenepansioe rocymapcTBEHHOE OIOKETHOE yupekaeHne Hayku CHOHUpCKHit
UHCTUTYT Puznonoruu u buoxumuu pacrenuii CO PAH (CUOHUBP CO PAH)

http://plantphys.bio.msu.ru/
YHHUBEpCUTETA

¢buszmonorn  pacTeHU  MOCKOBCKOTO

Kadeapa

rOCyJapCTBEHHOTO

http://www.ippras.ru/news/index.php®enepanbHoe rocyaapcTBEHHOE OIOKETHOE YUPSIKIACHHE HAYKH

Wucturyt ¢pusnonorun pacrenuii um. K.A. Tumupszesa PAH
WWW.NKj.ru skypran «Hayka u :Ku3HB»
WWW.sciencemag.orgxypaan «Sciencey
- ITouck 3JE€KTPOHHBIX KHUT, IyOiukamnuii, 3akoHoB, 'OCToB Ha caiiTax

http://tusearch.blogspot.com

HAYYHBIX AJIEKTPOHHBIX OmOMMOTeK. B mouckoBuke oTOOpaHbl Jy4iine OUOINOTEKH, B OOJIBIIMHCTBE
KOTOPBIX MOXXHO CKa4yaTh MaTepuajbl B IIOJHOM o0beMe 0Oe3 perucrpanuu. B crmmcok BKITIOUEHBI
OUOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OpraHU3aIUM.

http://elibrary.ru/defaultx.asp

- Hayuynas onekTpoHHas OuOIHMOTEKA,

KPYITHEUIINH  POCCUNCKUI

MH()OPMALIMOHHBIA TOpPTANT B O0NACTH HAYyKH, TEXHOJOTHH, MEIUIIMHBI U OOpa30BaHUs, COJEpKAIIUN
pedepaThl 1 MOJTHBIE TEKCTHI OoJiee 12 MITH HAyYHBIX CTaTeH M IMyOJIMKaIU.
http://6years.ru/index.php - mopran OecrlaTHOW MEIUIMHCKON HH(DOPMAIMK, COACPKHUT OOJIBIIOE
KOJMYECTBO KHUT, y4eOHBIX TOCOOUI OMOJIOTMYECKOM HAIIPaBICHHOCTH

6. MaTepl/IaﬂbHO-TeXHI/l‘leCKaﬂ 6333, HeoO0XoauMas 1 OCYHIECTBJICHUA 06pa30BaTeJ’IbHOI‘0

npouecca mo IMCuuIJIinue

1. yuebnan ayoumopus onn
npogedenus 3aHAmMUI
JNIeKYUOHHO20 muna:
aymuropuss Ne 232 (yueOHbIH
Kopnyc Ouodaka), aymuropus
Ne 332 (yueOHBIE KOpIyC
Oomodaxa), aymuropuss Ne 324
(yueOHbIlt KOpmyc Omodaka),
aymuropust Ne 327 (yueOHBIH
KopITyc Onodaxa).

2. yueonas ayoumopus 0.3
npogedenus 3aHAmMu
CEMUHAPCKO20 muna:
aymuropuss Ne 329 (yueOHbIiA
Kopmyc Owuodaka), ayauTOpHs
Ne 324 (yueOHBIE KOpIYyC
omodaxa), aymuropus Ne 327
(yueOnbIit KOpITyC Onodaka).

3. yueonas ayoumopus 0ns
nposeedenus  Zpynnogeix u
UHOUBUOYAILHBIX
KoHcynvmayui: ayautopusi Ne
321, nmabopaTtopus
MOJIEKYJISIPHON OMOTEXHOIOTHH
(yueOHbIli KOpHyc OHodaka),
ayautopust Ne 329 (yueOHbIit
Kopnyc Onodaka), aymuropus
Ne 324 (yueOHBIH KOpmyC
6uodaka), aymutopus Ne 327
(yueOnsIii KOpITyC Onohaxa).

4. yuebnas ayoumopus o0ns
meKyujezo KOHmMpona u
nPOMENHCYmMOoUHOI

ammecmayuu: aygaropus Ne
329 (yueOnbIit KOpITyC
6uodaka), aymuropuss Ne 324

Aynuropus Ne 232
VYuebHast Mebenb, 10cKa, MyJabTUMenua-npoekTop PanasonicPT-
LB78VE, »skpan nHactennwiii ClassicNorma, HOyTOyK Lenovo
B570e.

Aynuropus Ne 332
VYuebnas ~ MmeOenb,  JOCKa,  MYJIbTHMEIHA-TIPOCKTOP
PanasonicPT-LB78VE, oskpan Hactrennsiii  ClassicNorma,
HOYTOYK Lenovo B570e.
Aynuropus Ne 321

JlaGopaTopusi MoJ1eKY/JISIpPHOMH OMOTEXHOJIOT MU
VYuebHast MeOenb, 1a00paTOPHBIA WHBEHTAPb, YUeOHO-HATIISAHBIC
noco6ust, pH-metp ST2100-F, nozatop (mumeTka) nepeMeHHOTO
o6bema JIAMT — 10 mwr., aerokmas 231 MK, Tuttnauer,
akBaguctwiatop  J9-4M,  aMmmpuKaTOPMHOTOKOHATBHBIN
"Tepuuk", aHaaM3aTOp UMMYHO(pEepMeHTHbIX peakunit AUDP-01,
ammapatr i Telb-dJiekTpodopesa, O0KC MHUKPOOHOIOTHUECKON
0€e30I1aCHOCTH BMB-"Jlamunap-C"-1,2, BECHI HL-200,
BugeookyisipToupCam 5.1 MII, ToupTek, Bomonarpemarennb
«Oasis» 30 1, 2 kBt muxpornenrpudyra-Boprekc 1.5Tpic.00/MuH,
cyxoxapoBoii mkadp 80 1m, Tepmocrar 80 1, TepmocTar
TBepAOTENbHbIN "Tepmur», TpancumunomuHarop ECX-20 M,
XOJIOAUJIbHUK nabopaTOPHEIA XJI1-340 "TTo3uc",
xpomarorpaduueckas Kamepa  J/IJIaCTHH, LEeHTpudyra
MiniSpinEppendorf, meiikep LOIP LS-110, mkad BBITSHKHON
nabopatopusiit [11B-1,3-Jlamunap-C.

Aynuropus Ne 324
VYueOHast Mebenb, gocka, skpan Ha mratuBe DIQUIS, npoekrop
Sony VPL-EX 100, HoytOyk AserExtensa 7630G-732G25Mi.

Aynuropus Ne 327
VYueOHas MeGerb, J0CKa, IIPOEKTOP BenQMX525
DLP3200LmXGA13000, JKpaH ClassicSolutionNorma
HacTeHHBIH, HOyTOYK Lenovo B570e.

Aynuropus Ne 329
Y4ebHast mebenb, 10CKa, TaOOpaTOPHBIH HMHBEHTaph, Bechl Ohaus
SPU-202, Ttepmoctar TCO 1/80 CIIY  oxaxIaromui,
nentpudyra OIMH 3M, mkad BEITSDKHON OonbIiod — 2 miT.,
MarHuTHas Memanka MM-4, Becbl TOPCHOHHBIC, OKpaH Ha
mratuBe Dexp TM-80, mxad BBITSKHOM — 2 MIT.

Aynuropus Ne 428

1. Windows 8 Russian.
Windows Professional 8

Russian Upgrade.
Junemsus OLP  NL
Academic Edition,
OeccpouHast. Horosop

Ne 104 or 17.06.2013 1.

2. Microsoft  Office
Standard 2013 Russian.
JIunensus  OLP  NL
Academic Edition,
6eccpounas. JloroBop Ne
114 o1 12.11.2014 r.

3.
KasperskyEndpointSecur
ity s OusHeca —
Cranpaptabiil. [JoroBop
Ne31806820398 oT
17.09.2018 r. Cpok
JNEHCTBUS JUICH3UH JI0
25.09.2019.
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http://www.sifibr.irk.ru/
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

(yueOHbIll KOpIyc Ounodaxa),
ayautopuss Ne 327 (yueOHbII
Kopmyc onodaka).

4, nomewenusn ona
CamMocmoamenvHou padomol:
ayautopust Ne 428 (yueOHbIit
Kopiryc Omodaxa), UHTaIbHBII
3an Nel (TaBHBIHA KOpITYC).

Y4ebHass MeOenb, JOCKa, TpPUOYHA, MYJbTUMEIHA-TIPOCKTOP
InFocusIN119HDx, noyrOyk Lenovo 550, 3kpaH HacTeHHBII
ClassicNorma, MOHOOJIOKH CTaIlIOHApHBIE - 2 IIIT.
YuraabHblii 320 Nel

VYuebnast  meOenb, y4eOHBIH M CHpPaBOYHBIA  (OHJ,
HEOTPaHUYCHHBIH KPYIJIOCYTOUHBI JOCTYN K 3JIEKTPOHHBIM
oubnmmoreunsiM  cuctremam  (OBC) wu B/, MoHOOIOKH
cTannoHapHele — 5 mT, MOV (mpuHTEp, ckaHep, Komup) - 1 mr.,
Wi-Fi mocTym as1st MOGHIIBHBIX YCTPOMCTB YCTPONCTB
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4. Conep:kaHue U CTPYKTYPa THCHMILIMHBI (MOYJIs1)

MHWHOBPHAYKHU POCCHUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUUKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHIA
«BAIIKMPCKUI T'OCYJJAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

M0 TUCIUIUTMHE  MUKpPOKIOHATBLHOE PA3MHOKEHUE PACTCHUI Ha 4 ceMecTp
Pabouyro mporpamMmmy 3aueTHbIx enuuul Tpynoemkoctu (3ET) 2
OCYIIIECTBIISIOT: Y4eOHBIX 4acoB:

JeKUui (B T.4. B UHTEPAKTUBHBIX

¢bopmax) 16
Jlexuuu: K. OWOJI. HAYK, CT. IPEIL. CEMUHAPCKHX (B T.4. B UHTEPAKTUBHBIX (hopMax)
A.b. xynoBa
(IOJKHOCTD, yU. CTETIEHb, 3BaHUE, MPAKTUYECKHX (B T.4. B MHTEPAKTUBHBIX
¢.1.0.) dhopmax)

J1a00paTOPHBIX 16

[IpakTrueckue 3aHATHS: KOHCYJIbTALIUI
K. OMoJ. Hayk, cT. npen. A.b. 3auer 9
Akymnosa ceMecTp
(IOJKHOCTD, yU. CTENIEHb.3BaHUE, 9K3aMeH
¢.1.0.)

CP 39,8




®opma U3yUeHHS] MATEPHAJIOB:
JIEKIMH, IPAKTHYECKHE

OcHoBHAs 1

®opMma TeKyLero

KOHTPOJIS
3aHATHS, CEeMHHAPCKHE JONOJHHTEILHAS
ycneBaeMoCcTH
Ne 3aHATHS, J1a00pPaTOPHbIE JIMTEpaTypa, .
3ajpaHus M0 CaMOCTOATEIbHOM (KOJLJIOKBHYMBI,
Tema u conep:kanne PadoThI, CAMOCTOSITETBLHAS pexkoMeHIyeMast
paboTe CTyIeHTOB KOHTPOJIbHbIE
n/n padoTa u Tpy10eMKOCTh (B CTyAeHTaM
paboTsI,
yacax) (Homepa u3
KOMNBIOTEPHBIE
CIHMCKA) )
TeCThl H T.II.
JIK | IIP/CEM | JIP Ccp
1 2 3 4 5 6 7 8 9

1. Beenenue 4 5 1,2,34 3HaueHue KyJIbTypbl KJIETOK, MuauBuyansHbIi
KynLTypa KJIETOK, TKaHeil u OopraHoB paCTeHHﬁI npeameT,3agaqu. TKaHEN U OpraHoB paCTeHHﬁHHﬂ ompoc
HCTOPI/IX Pa3sBUTHA METOJAOB KYJIbTUBUPOBAHUAN3OJIMPOBAHHBIX I[OHOHHI/ITCHBH&;[ peuieHus (byH,Z[aMeHTaJ‘ILHI)IX
KIIETOK, TKaHEH 1 OPraHOB PACTEHUIA. nurteparypa: 1,24 | ypo6nem 6ronornn.Kyastypa

KJIETOK U TKaHEeH Kak OCHOBa
OHMOTEXHOJIOTUHPACTEHUI

2. TopMoHaNbHast peryISILHs BKYIBTYpE KICTOK U 2 5 1,2,34 TToAroTOBKaK KOJIOKBUYMY IO KommokBuym

TKaHEH,CyCIICH3UOHHBIE KYJIbTYpPbI TemMeXapaKkTepHCTHKE
I[OHOJ'IHI/ITGJ‘IBHaSI paCTI/ITeJ'ILHOfI KIICTKH.
mareparypa: 1,2,4 | OcobernocTu

(YHKIMOHHPOBAHUS
pacTUTENbHON KIETKH.

3. KynbeTypa Ki1eTok pacTeHuil - cucteMa [yt H3y4eHus CHHTEe3a 4 5 1,2,34 HmmoOmm3anus pacTUTENbHBIX WuauBuyansHbINH
BTOPUYHBIX MeTa00auTOB. KymbTypbl COMaTHYECKUX KIIETOK. KJIETOK: HEOOXOIMMOCTb, orpoc
Mopdodusnonornaeckas XapaKTePUCTHKA KAJLTYCHBIX TKaHEH. HononuuTenbHas OCHOBHBIE METO/IBI.

CycrieH3noHHBIE KyIbTyphl. KyIbTHBHpOBaHUE OTICTBHBIX KICTOK. mureparypa: 1,2,4 | dusnonornyeckie 0CHOBBI

KyJbTyphI TamIonHEIX KIETOK. NpEeUMYIIEeCTBa

MMMOOMITA30BaHHBIX

PacTHUTEIBHBIX KJIETOK Mepen

TPaANIIMOHHBIMH CTIOCO0aMH

KyJIbTUBHPOBaHUS. CHCTEMBI

KYJIbTUBUPOBAHUSA

HMMMOOHMIN30BaHHEIX KIETOK

4, [IpueMbl U METOABICTEPUITU3AIINH, pA0OTa BIIAMHHAPHOM OOKCE 2 6 5 1,2,34 IToaroroBka K MHAMBHUAYaNbHOMY | VIHIMBHIyadbHBIN

orpocy orpoc, MpoBepKa
JononHuTenbHas paboueii TeTpany
mareparypa: 1,2,4




Creprin3auspacTUTEIbHOTOIKCIUIAHTA, IPUTOTOBICHUCITUTATENIFHBIX | 2 6 5 1,2,34 [MonroroBka k MHIUBUIYaTbHOMY | VHIMBUAYaTbHBIH
cpexn orpocy OIIpOC, MPOBEPKa
HoronxurensHast paboueii TeTpanu
nmureparypa: 1,2,4
KnonansHOoeMukpopazMHoKeHHe pacTeHui. MeTosl 2 2 5 1,2,34 O3znopoBiieHne MNuauBuyansHbIi
KJIOHAJIbHOTOMUKPOPAa3MHOKEHUS, 03/I0POBJICHUE MaTeprana oT M0Ca0YHOr0 MaTepuaia ot ompoc, TIPoBepKa
BUPYCOB JononuutensHas BUPYCOB. paboueii TeTpaau
Metozpr KI0HATBHOTOMHKPOPA3MHOKEHHS. muteparypa: 1,2,4 | Co3maHMEHCKYCCTBEHHBIX
accolraImi KyJIbTHBUPYEMBIX
KJIETOKBBICIIIUX PACTEHUH C
MHUKPOOPTaHH3MaMH.
MetoabicoXpaHeHUs TeHO(POHIa
Krnerounas cenexius 2 5 1,2,34 IIpeumymecTBa merona Konnoksuym
MeTto1bl KIETOUHOH ceneKIMU. I 'eHeThuecKue OCHOBBI IPUMEHEHHUS KJIETOYHOM CENeKINY invitro.
KyJBTYPbI KIETOK B CENICKIHOHHBIX LEILIX. Bunp! KyIbTypBI KIIETOK JloToTHUTENbHAS Ipenmymectsa
pacTeHHid, HCIIONBb30BaHKE B KJICTOYHOU CEIEKLIUH. DTallbl mirepatypa: 1,24 | MuKpOK/IOHAIEHOTOPA3MHEOKEH.
KJIOHAJIbHOTOMHKPOPa3MHOKEHHSL.
Hcropus merona. @akropsl,
BIHSIONINE HA TPOLIECC
MHUKPOKJIOHATBHOTO
Pa3MHOXKEHHS.
MUuKpOKIOHATEHOEPa3MHOKEHNEPACTEHHIA, IIOTydeHUEKAILTY CHOM 2 4.8 1,2,34 IonroroBka K TECTUPOBAHUIO WuanBuyansHBIH
TKaHH ompoc, MpoBepKa
JlonomHuTeNbHAS paboueii Terpamn
nurepatypa: 1,2,4
Bcero yacos: 16 16 39,8







