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1. IlepeyeHp MIaHUPYEMBIX PE3YIBTATOB OOYYEHMsS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMU PE3YNIbTaTaMU OCBOEHUSI 00pa30BaTeNIbHON MPOrpaMMBbl
2. llenb 1 MECTO TUCUUIUIUHBI B CTPYKType 00pa30BaTeIbHOM MPOTPAMMBI

3. Conepxkanue pabodeit mporpaMmbl (00ObEM JUCIUIUIMHBI, THIBI U BUIBI YYCOHBIX
3aHATUH,  y4EeOHO-METOAMYECKOE  OOECIICUeHHE  CaMOCTOSATEIBbHOW  PabOoThI
00yJaronuxcs)

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCHUILIMHE
4.1. IlepedyeHbp KOMIIETEHIIMM C yKa3aHHWEM A3TaloB UX (OPMHPOBAHHS B IPOIECCE
OCBOCHHS OoOpaszoBarenbHON mporpaMmbl. OmnHMcaHWe TOKa3aTeled W KpUTEPUECB
OLICHUBAHMSI KOMIIETEHLIMH Ha pa3jM4YHbIX dTamax uX (OpMHpOBaHUS, OMHCAHHE
IIKaJI OLEHUBAHUS

4.2. TunoBble KOHTPOJIbHBIE 33JaHUS WU WHBIE MaTepuajbl, HEOOXOIUMBIEC IS
OLICHKM 3HAHUH, YMEHUH, HABHIKOB W OIMbITA JAEATEIBHOCTH, XapaKTEPU3YIOIIUX
sTanbl (HOPMHUPOBAHUS KOMIIETEHI[MH B Ipollecce OCBOECHHS 0Opa3oBaTeIbHOI
nporpamMmbl. MeTou4eckiue MaTepuaibl, OMPEAeNsolue Mpoueaypbl OLCHUBAHUS
3HAHWH, YMEHMH, HABBIKOB W OIbITA JEATEIbHOCTH, XapaKTEPHU3YIOUIUX DSTaIlbl
(dbopMUpOBaHUS KOMIIETEHIINH

5. YueObHO-MeToan4ecKoe U HHPOPMAIIMOHHOE 00ecTIeYeHUE UCITUTITMHBI

5.1. TlepeueHb OCHOBHOUM W JOTIOJTHUTEIBHON y4eOHOUW JUTEPATyphl, HEOOXOUMOM
JUISL OCBOCHHUS TUCITUTUIMHBI

5.2.  IlepeueHp  pecypcoB  HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«lHTepHEeT» W NOPOrpaMMHOrO OOecredyeHus, HEOOXOJUMBIX [UIsi OCBOCHHUS
JUCLMILTAHBI

6. MarepualbHO-TEXHUYECKas 0aza, HeoOxoaumast TS OCYIIIECTBIICHUS
00pa3zoBaTesbHOTO MpoIlecca MO JUCIUTUTHHE



1. [lepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCIHUIIUHE, COOTHECEHHBIX €

IUVIAHMPYEeMBIMH Pe3yJibTATAMM OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMbl

B pesynbrare ocBoeHust 00pa3oBaTeabHOM MporpaMMbl 0OydaroIUiCs JOMKEH OBIAETh CIEAYIOIUMHU
pe3ynbrataMu 00y4eHHUs 10 JUCHUILINHE:

PesynbraTer 00ydeHmst

dopmupyemasi KOMIETEHITUS (C
yYKa3aHHEM KOJ1a)

[Ipumeuanue

3Hanus 3HaTk: OIIK-11 — BJIaJICHUEM
-IipueMbl pabOTHI € prUeMaMH JKCIIEPUMEHTATbHOM
MHUKpPOOpraHU3MaMu U paboTel C  KJIETKaMHU |
KYJIBTYPaMHU KJIETOK 3YKapuoT B KyIbTYpaMH  KIJIETOK, (PU3UKO-
CTEpUJIbHBIX YCIOBHUSAX: XUMHYECKUMHU MeTOoJaMH
- (U3UKO-XMMHYECKHE METO/IbI UCCIIEIOBAHUSI  MaKpPOMOJIEKYI,
BBIJICTICHUS U MCCIIEI0BaHUS METOJJaMH  HCCJIEIOBaHUS U
OMOIOIUMEPOB; aHaym3a KUBBIX CHUCTEM,
-METO/Ibl CTaTUCTUYECKON MaTeMaTUYeCKUMU  METOAaMHU
00paboTKHU Pe3ybTaToOB 00paboTKu pe3yabTaToOB
AKCIIEPUMEHTA; OMOJIOTHYECKUX HCCIIEIOBAHUM,
- OCHOBBI OMOMH)KEHEPUH; OCHOBaMHU OMOWHKCHEPUH,
HEOOXOTUMBIMHM Ul CO3AaHUS
OMOWH)XCHEPHBIX 0OHEKTOB
3HaTh:
I1K-4 — CHOCOOHOCTBIO
- OCHOBBI OMOMH(MOPMATHKHY;
MPOBOJUTH  MPOU3BOJCTBEHHO-
-3aKOHOMEPHOCTH OPraHu3aluu
TEXHOJIOTMYECKYIO
1 (PYHKIIMOHUPOBAHMSI TEHOMOB
IEATEIILHOCTD B obactu
U IPOTEOMOB;
OMOWHKCHEPUH,
- OCHOBBI OMOUH)KEHEPUHU U
. OMonH(OPMATUKH M CMEXKHBIX
TeHHOU WHXEHEepUU
JTUCLMILTAH
VYMmenusa VYMeTh: OIIK-11 — BJIaJICHUEM
-TIOJIEP>)KUBATh [1€PEBUBAEMBIC prUeMaMH JKCIIEPUMEHTATbHOM
KYJBTYpBbI; paboTel C  KJIETKaMHU |

-IIPOBOAUTH 110CEB MUKPOOHBIX
KYJIBTYp C COOJTIONICHUEM
YCJIIOBUU CTEPUIIBHOCTH;

- IPUMEHSATh KPUTEPUU
CpaBHEHHUS, IPOBOJIUTH
KOPPEJISILITUOHHBIA 1
JMCIIEPCUOHHBIN aHAJIN3;
-TM0Jy4aTh
TeHHOMOIU(DULIUPOBAHHbBIE
KYJIBTYPbI KOCMAaThIX KOpHEH

KyJIbTYpaMH KJIETOK, (HU3UKO-
XUMUYECKHUMH METOaMHU
WCCIICIOBAHUST  MaKpPOMOJICKYII,
METOJIaMU  HCCIICIOBAHUS U
aHam3a AKHUBBIX CHCTEM,
MaTeMaTHYECKUMHU  METOJIaMH
00paboTKu pe3yabTaToOB
OMOJIOTHYECKUX HCCIICI0BaHUH,
OCHOBaMHU OMOWHKCHEPUH,
HEOOXOJMMBIMH JUISL  CO3/IaHUS
OMOWH)XCHEPHBIX 0OHEKTOB

YMETh:
- HCTI0JIb30BaTh UHPOPMAIIHIO,

3aKJIIOYCHHYIO B 0a3ax JaHHBIX
0 CTPYKTYpE TEHOMOB, OEJIKOB,
PELenTOPOB, TOPMOHOB;

- BBIIETIATH M MCCIIEAOBATh
OCJIKH, TICTITH]IbI, HYKJICHHOBBIC

I1K-4 — CHOCOOHOCTBIO
MPOBOJIUTh  MPOM3BOJICTBEHHO-
TEXHOJIOTUYECKYIO
JeSTeIbHOCTh B
OMOWHXCHEPUH,
OMOMHGOPMATUKH W CMEXKHBIX
JMCIUTUIAH

obactu




KHCJIOTBI;

-MOJy4aTh MOAU(UIIPOBAHHBIE
OpraHu3MBbI C LEIbI0 UX
UCIOJIb30BAaHUS B

OMOWH)XKCHEPUH;
-TPaMOTHO U3JIaraTh BBIBOIbI
HUCCIIeJOBaHUN
Bnanenu Bnaners: OIIK-11BnaneHnemM npuemMaMu
i -METOJIaMU MHUKPOKJIOHAIBHOTO AKCIIEPUMEHTAJILHOM PabOThI ¢
(HaBBIKH Pa3MHOKEHHUS pacTEHUM KJIETKAMH ¥ KYJIbTYpaMH KIJIETOK,
/ OBIT -MeTOJaMy UMMOOMIIN3aIlU (HDUBUKO-XUMUYECKIUMU
JesaTenb dhepmeHTOB MeTOoAaMH HCCIENOBaHUSA
HOCTH) -THOPUIOMHBIMH TEXHOJIOTHUSMH MaKpOMOJICKYII, MeTOoAaMH
-METOJIaMU TEHHOW WHKEHEPHH HCCIENOBaHUS u aHanm3a
JKUBBIX CHCTEM,
MaTeMaTHYEeCKUMHU  METOJaMu
00paboTKu pe3yabTaToB
OMOJOrMYECKUX HCCIEI0BAHUM,
OCHOBaMHU OMOWHKCHEPUH,

HEOOXOJMMBIMH JUISI  CO3/IaHUS
OMOWH)XKCHEPHBIX 0OHEKTOB

BJIAJICTh:

-HaBBIKAaMH PabOTHI C
OronHGOPMAITMOHHBIMU
pecypcamu;

- GUBHKO-XUMUYECKUMH
METOIaMH1 UCCIICIOBAHUS
MaKpPOMOJIEKYI;

-METOJIJaMH TeHHOW MH)KEHEPUHU
1 OMOWHKCHEPHH;

- HaBbIKAMH HAIMCAHUS OTYETOB
Y BBIITYCKHBIX
KBATM(UKAITMOHHBIX padoT

[1K-4 — cnocoOHOCTBIO
MIPOBOJIUTH TIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKYIO
NeATEIBHOCTE B 001aCTH
OMOWH)XCHEPUH,
OMOMH(GOPMATUKH U CMEXKHBIX
TMCIUTUTAH




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

JucuumimHa « MUKpOKIOHAJIbHOE Pa3MHOKEHHUE PACTEHUI» OTHOCUTCSA K BAPUATUBHOM YaCTH.
JucuuniuHa u3ydaercs Ha S Kypce B 9 cemectpe.

Llenpto OCBOEGHHMS AUCHUIUIMHBI «MUKpPOKIOHAIBHOE pPAa3MHOXKEHHE PpACTeHHI» SBIsETCS
CO3/1aHHME Y CTYIEHTOB TEOPETHYECKUX 3HAHUM U MPaKTHUYECKUX HABBIKOB IO TNPUMEHEHUIO
COBPEMEHHBIX METOJIOB KJIETOYHOW W TKAaHEBOM OMOTEXHOJOTMH pacTeHuid. VM3ydyeHwe IUCIUTLTAHBI
MPOBOJUTCS B paMKax 00Opa30BaTeIbHOM MpPOrpaMMbl MOATOTOBKM OakalaBpOB IO HAIPaBICHUIO
noarotoBku — 06.05.01 buowmxkenepuss u 6uonHpopMarruka, mpoduiib MOAroToBKH «MoJIeKyasipHas
OvowHXeHepuss W OWoOMH(POPMATHKa», W HANpPaBICHO HaA TMOATOTOBKY OOYYaIOIIMXCS K HAydHO-
HCCIIEIOBATEIbCKOM, HAyYHO-TIPOU3BOJICTBEHHOM M MPOEKTHOM, OpPraHU3allMOHHO-YIPABICHYECKOH,
nearornyeckoi 1 nHGOPMamoOHHO-O0MOIOTHUECKOM JIeSTEIIbHOCTH.

B npomecce wu3yueHus JUCHUIUIMHBI «MUKpPOKJIOHAIBbHOE Pa3MHOKEHUE PACTCHUI»,
oOyuaroniyecs JOKHBI MCIOJIB30BaTh, 00OTalaTh U CUCTEMaTHU3UPOBaTh (DyHIaMEHTAJIbHbIC 3HAHUS
1o OMOJIOTHUH, ITUTOJIOTUHU, XUMUU, OMOXUMHUH, MOJEKYIIpHOU Ouosnoruu. M3ydeHue sTtoro mnpeamMera
SBIISIETCS BaXXHBIM [UIsi (OPMHUPOBAHMSI HAyYHOTO MHUPOBO33PEHHUS CHELHAIUCTa OMOJIOTUYECKOTO
HanpapiaeHus. CTYIeHTbl JIOJDKHBI MOJNYYUTh MPAKTHUECKUE HABBIKM Ui paboThl ¢ mpubopamu U
000pyn0BaHNEM, UCIIOJIB3YEeMbIMU B PA3IUYHBIX OTPACIISIX HAyKH U IIPOU3BOJICTBA — OMOJIOTUH, XUMHUU,
MEIMIMHBI, (apMaKoOJIIOTMM W  CEIbCKOro  Xo3sicTBa. BocmurarenbHoe  3HaueHuWe  Kypca
«MUKpOKJIOHAJIbHOE Pa3MHOXKEHUE PACTEHUI» CBSI3aHO C €ro pojbio B (OPMHPOBAHUU HAYUYHOTO
MHPOBO33pPEHHUS, MO3HABATEIbHON AKTUBHOCTH CTYICHTOB, C PAaCCMOTPEHHEM STHYECKHX AacleKTOB
CBSI3AHHBIX C KCCIENOBAaHUSMU W HCIOJIB30BAHUEM JOCTH)KEHUH COBPEMEHHOM Hayku B oOnactu
OMOJIOTHH PACTCHHUIA.

BxonuT B 1uki npogecCHOHaIbHBIX JUCHUIUIMH. MUKPOKIOHATFHOE PAa3MHOKEHUE PACTEHUN a
MpeJCTaBisieT co0O0i OJHY M3 OCHOBOIOJIAralOMIMX JUCIHMIUIMH B TOJATOTOBKE OHOWMHKEHEPOB H
ouounndopmarukoB. [lociae u3yueHUs NAHHOTO MOJYNS BBIMYCKHUK JOJDKEH OBITh MOATOTOBIEH K
NEeSITEeIbHOCTH B OMOTEXHOJIOTMYECKOW Jjaboparopud Ha OHOTEXHOJOTMYECKOM IPOU3BOJCTBE,
HKOJIOTHYECKUX OPTraHU3alUsIX U T.0I.

OO6yyaromuiics JOKEH HMMETh IMpelCcTaBlIeHHe O (yHIaMEHTAIbHBIX pasjenax OuoJIOTHH,
OMOXMMHMM M TEHETUKU. OTH 3HaHUA OyayT CcHocoOCTBOBaTbh OCO3HAHHOMY BOCIPHUSTHIO O
(YHKUMOHUPOBAHUU KIETKM MU €CTECTBEHHBIX MpOIECCaX, B KOTOPBIX OHM IMPUHUMAIOT y4acTHe,
MPETNOJHOCUMBIX CTYICHTaM Ha JIEKIHSIX M0 MUKPOKIOHAIbHOMY Pa3MHOXKEHHUIO pacTeHuil. OcBoeHMe
OCHOB MOyl «MHKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUI» HEOOXOAMMO MpPH HM3YYEHHHM TaKuX
JUCIUTIIINH, KaK OMOMOHUTOPHUHT, OMOTECTUPOBAHUE, OMOTEXHOJIOTHS.

3. Conepxkanue padoyeit nporpamMmbl (00beM TUCHHUILUIMHBI, TUNIBI U BUAbI Y4eOHbIX 3aAHATHH,
Y4eOHO-MeToAnYecKoe o0ecrnedyeHue CaMoOCTOSATeIbHO padoThl 00y4arouIuXxcs )

Coneprxanue paboueit mporpaMmbl npeactanieHo B [Ipmnoxenun Ne 1.



4. ®OoH/1 OLIEHOYHBIX CPEACTB M0 IUCHUIINHE
4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TaNoB UX (opMUpoOBaHMS B Mpolecce 0CBOeHHsI 00pa3oBaTe/ibHOM nporpaMmbl. Onncanue
noka3saresieil M KpuTepHeB OLEHUBAHMS KOMIIETEHIMIA HA PA3JIMYHBIX 3Tanax uX (GopMHUPOBAHMS, ONMCAHHE IIKAJI OLlEHUBAHUSA

Kox n dopmynmupoBka kommnerenuuu OIIK-11 - BrageHue mpruemMaMu SKCIEPUMEHTATLHONW PabOThI C KJIETKAMHU M KYJIBTypaMu KJIETOK, (PU3UKO-

XUMHUYECKUMHU METOJaMH HMCCICAOBAHUA MAKPOMOJICKYII,

METOJaMH HUCCICOOBaHUA H aHajln3a XHBBIX CUCTEM, MAaTreMaTHYCCKUMH

METOIaMU

00paboTKH Pe3yIbTaTOB OMOJIOTHYCCKUX UCCIIEIOBAHNN, OCHOBAaMH OMOMH)KEHEPUHU, HEOOXOUMBIMU TSI CO3/IaHMsI OMOMHIKEHEPHBIX 00bEKTOB

dran Ili1anupyembie pe3yabTaTbl 00y4eHH st

(ypoBeHb) (mokazareyim JOCTHIKEHUS 3aua}um0r0 He 3aqremo 3auTeno

OCBOEHHUA YPOBHSI OCBOEHUSI KOMIIETEHI[UI1)

KOMIIeTeHIIUH

[TepBriit aTan 3HaTh: -IPUEMBbI pabOTHI C He 3naer -nmpuemsbl paboTHI € JleMOHCTpHUpYyET YBEPEHHOE 3HAHUE -
(YpoBeHb) MHUKpPOOpPraHU3MaMu U KyJIbTypaMu MHUKpPOOpPraHU3MaMH U KYJIbTypaMu KJIETOK MIPUEMOB padOT ¢ MUKPOOPraHU3MaMH

KJICTOK DYKapHOT B CTEPHIIbHBIX
YCIIOBHSIX:
- (pMBUKO-XMMHYECKUE METOIBI
BBIJICIICHUS ¥ HCCIICI0BaHUS
OMOTIOIMMEPOB;
-METO/JIbl CTATUCTHUYECKOU 00paboTKH
pe3yNbTaTOB SKCIICPUMEHTA;

- OCHOBBI OMOWH)KEHEPUH;

AYKapUOT B CTEPUIIBHBIX YCIOBUSIX:
- (pMBUKO-XMMHYECKUE METOIBI
BBIJICJIICHUS ¥ HCCIICIOBaHUS
OMOTIOIUMEPOB;
-METOJIbI CTATUCTHUYECKOU 00paboTKH
pE3yNbTaToOB SKCIIEPUMEHTA,

- OCHOBBI OMOWH)KEHEPHH;

U KYJIBTypaMHU KJIETOK DYKapHOT B
CTEPHJIbHBIX YCIIOBHSIX:
- (pMBUKO-XMMHYECKUE METOIBI
BBIJICTICHUS ¥ HCCIICIOBaHUS
OMOTIOIMMEPOB;
-METOJIbI CTATUCTHUYECKOU 00paboTKH
pE3yIbTaTOB SKCIICPUMEHTA;

- OCHOBBI OMOMH)KEHEPUH;

Bropoii atan
(ypoBeHB)

YMeTh: -nmoIiep>KuBaTh
MIePEBUBACMBIC KYJIBTYPHI;
-IIPOBOJIUTH IMTOCEB MHUKPOOHBIX
KYJIBTYp C COOJIONICHUEM YCIIOBUH
CTEPHJIBHOCTH;
- IPUMEHSTh KPUTEPUU CPABHECHHS,
MPOBOANTH KOPPEIISIIMOHHBIN 1
JMCIIEPCUOHHBIN aHAJIN3;
1. -momy4arb reHHOMOU(PHUITUPOBAHHBIE
KYJIBTYpPbI KOCMaThIX KOpHEH

He ymeer -nogepxuBaTh repeBUBacMbIC
KYJIbTYPBI;
-IIPOBOJIUTH IMMOCEB MUKPOOHBIX KYJBTYD C
COOJTIONIEHUEM YCIIOBUI CTEPUIIBHOCTH;
- IPUMEHSTh KPUTEPUU CPABHECHHS,
MIPOBOANTH KOPPEIISIIMOHHBIN 1
JMCIIEPCUOHHBIN aHAJIN3;
-TI0JTy4aTh TCHHOMOIU(UIIMPOBAHHbIC
KYJIBTYpPbI KOCMaThIX KOpHEH

[TonumaeTt u ymeer -noiep>K1uBaTh
MepeBUBAEMbIE KYJIBTYPbI;
-IIPOBOAUTH 110CEB MUKPOOHBIX
KYJIBTYp C COOJTIONICHUEM YCIIOBUH
CTepUIILHOCTH;
- IPUMEHSATH KPUTEPUU CPaBHEHUS,
MPOBOJUTH KOPPEISUOHHBIN U
JMCIIEPCUOHHBIN aHAJIN3;
-M0Jy4aTh TeHHOMOIU(DULIUPOBAHHbBIE
KYJIBTYPbI KOCMAThIX KOpHEI

Tpetuit sTan
(ypoBeHB)

Bnanetsb: -HaBbIKaMU pabOTHI €
OronHGOPMAITMOHHBIMHU PECYPCaMU;
- (pMBUKO-XMMHUYECKUMHU METOIAMH
UCCIICIOBAHHS MAaKPOMOJIEKYIT;
-METOJIJaMH TCHHOW MH)KEHEPUH H

He BrnageeT -HaBbIKaMU PabOTHI €
OronHGOPMAITMOHHBIMHU PECYPCaMU;
- (pMBUKO-XMMHUYECKUMH METOIAMH
UCCIICIOBAHUS MAaKPOMOJIEKYIT;
-METOJIJaMH TCHHOW MH)KEHEPUH H

Bnaneer u gemoHcTpupyet
CaMOCTOSTEIBHOE TIPUMEHEHHE -
HaBBIKOB pa0OTHI C
OronHGOPMAITMOHHBIMHU PECYPCaMU;
- (pMBHKO-XMMHUYECKUMHU METOJIAMH




OMOWH)KCHEPUH;

- HaBbIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBaTH(PUKAITMOHHBIX
pabor

OMOWH)KCHEPUH;
- HaBbIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBATH(UKAITMOHHBIX padoT

UCCIICIOBAHHUS MAaKPOMOJIEKYIT;
-METOJIJaMH TeHHON MH)KEHEPUH H
OMOWH)KCHEPUH;

- HaBbIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBaTH(PUKAITMOHHBIX
pabor

Kon u ¢opmynupoBka kxommnereHiuu [IK-4- crnocoOHOCTBIO MPOBOIUTH MPOU3BOACTBEHHO-TEXHOJIOTHUECKYIO JESTeNbHOCTh B OO0JIAcTH

OMoWH)XeHepUH, OMOMH(DOPMATUKHA U CMEKHBIX JUCITUILTHH

Jran
(YpOBeH) Ili1anupyembie pe3y/abTaTbl 00y4eHH st
(il:soeﬂﬂﬂ (moka3arejiv JOCTHKEHUS 32JaAHHOIO He 3aureno 3auTeHo
YPOBHSI OCBOCHUS KOMIIETEHLUi1)
KOMIIeTeHIIUH
[TepBeiii aTant | 3HATh: He 3naer JleMOHCTpHUpYyEeT yBEPEHHOE 3HAHUE
(ypoBeHB) - OCHOBBI OMOMH(MOPMATHKHY; - OCHOBBI OMOMH(MOPMATHKHY; - OCHOBBI OMOMH(MOPMATHKHY;

-3aKOHOMEPHOCTH OPraHu3allu U
(YHKUIMOHUPOBAHUS TEHOMOB U
MIPOTEOMOB;

- OCHOBBI OMOUH)KEHEPUHU U TeHHOMI
UHXEHEepUU

-3aKOHOMEPHOCTH OPraHu3allu U
(GYHKUIMOHUPOBAHUS TEHOMOB U ITPOTEOMOB;
- OCHOBBI OMOUH)KEHEPUHU U TeHHOMN
UHXEHEepUU

-3aKOHOMEPHOCTH OpraHu3ally U
(YHKIMOHUPOBAHUS TCHOMOB U
MIPOTEOMOB;

- OCHOBBI OMOUH)KEHEPUHU U TeHHOMN
UHXEHEepUU

Bropoii atan
(ypoBeHB)

YmeTb: - UCIOJIB30BaTh HH(GOPMAIIHUIO,
3aKJIIOYEHHYIO B 0a3aX JaHHBIX IO
CTPYKTYpE T€HOMOB, OCIIKOB,
pEeLenTopoB, TOPMOHOB;

- BBIJICJIATH U UCCIIEI0BAaTh OENKHU,
MENTUbI, HYKJICMHOBBIE KUCIIOTHI;
-MOJy4aTh MOAU(UIIMPOBAHHbBIE
OpPraHU3MBbI C LIETbIO UX UCIIOJIb30BAHUS
B OMOMH)KEHEPHH;

-TPaMOTHO U3JIaraTh BBHIBObI
HUCCIIeJOBaHUN

He ymeet - UCIIOJIb30BaTh HH(GOPMAIIHIO,
3aKITIOUEHHYIO B 0a3aX JaHHBIX 110 CTPYKTYpe
T€HOMOB, OEJIKOB, PEIENTOPOB, TOPMOHOB;

- BBIJICTISTH U UCCIIENOBATH OCJIKH, TENTHIBI,
HYKJICMHOBBIC KUCIIOTHI;

-IoJTy4aTh MOJIUGPHUIIMPOBAHHBIC OPTraHU3MbI
C LIEJIbIO MX MCITOJIb30BaHMSI B
OMOWH)XKCHEPUH;

-rPaMOTHO U3JIaraTh BBIBOJIbI HCCIICIOBAHHMA

[ToHumaeT u ymeer - UCIOIb30BaTh
nH(popMaInio, 3aKIIYECHHYIO B 0a3ax
TAHHBIX 110 CTPYKType T€HOMOB, OEJIKOB,
pEeLenTopoB, TOPMOHOB;

- BBIJICJISITh U UCCIIEI0BATh OENKHU,
MENTUbI, HYKJICHHOBBIE KUCIIOTHI;
-MOJy4aTh MOAU(UIIPOBAHHBIE
OpraHU3MBbI C LIETbIO UX UCIIOJIb30BAHUS
B OMOMH)KEHEPHH;

-TPaMOTHO U3JIaraTh BbIBObI
HUCCIIeJOBaHUN




Tpetnii atan Bnagetb: -HaBbIKaMU pabOTHI € He Bnageet -HaBbIKAMU PaOOTHI C YBepeHHo BnageeT -HaBbIKAMU Pa0OTHI C
(YpoBeHb) OronHGOPMAITMOHHBIMHU PECYPCaMU; OronHGOPMAITMOHHBIMHU PECYPCaMU; O61onH(OPMALIMOHHBIMU pecypcami;
- (pMBUKO-XMMHUYECKUMHU METOIAMH - (pMBHKO-XMMHUYECKUMH METOIAMH - (pMBHKO-XMMHUYECKUMHU METOIAMH
UCCIICIOBAHUS MAaKPOMOJIEKYI; UCCIIEIOBAHHUS MAaKPOMOJIEKYIT; UCCIIIOBAHHUS MAaKPOMOJIEKYIT;
-METOJIJaMH TeHHON MH)KEHEPUH H -METOJIJaMH TeHHON MH)KEHEPUH H -METOJIJaMH TCHHON MH)KEHEPUH H
OMOWH)XKCHEPUH; OMOWH)XKCHEPUH; OMOWH)KCHEPUH;
- HaBbIKAMH HaIMCAHUS OTYETOB U - HaBbIKAMH HAIMCAHUS OTYETOB U - HaBbIKAMH HAIMCAHUS OTYETOB U
BBIITYCKHBIX KBTH(UKAIIMOHHBIX pa0OT | BBIMYCKHBIX KBATM(DHUKAITMOHHBIX PadOT BBIITYCKHBIX KBATH(UKAITMOHHBIX padoT

Kputepusmu onieHuBaHus SBISIOTCS Oajuibl, KOTOpPbIE BBICTABISIOTCS IMpeNojaBareieM 3a BUIbl JCSTEIbHOCTH (OLIEHOYHBIE CpPEACTBA) IO
UTOTaM HU3Yy4eHUs MOAYJeH (pa3/enioB NUCHUIUINHBI), TIEPEUUCICHHBIX B PEUTUHT-IIJIaHEe AUCHUUILIIUNHBI (0715 3auema: TEKyIIUi KOHTPOJIb — MAaKCUMYM
50 GaytoB; pyOeKHBIN KOHTPOJIb — MAaKCUMyM S0 OalljIoB, MOOIIPUTENIbHBIC OaiTbl — MakcuMyM 10).

[Ixanbel OIlEHUBAHUA:

ons 3auema:
3auTeHo — oT 60 10 110 peiiTuHroBBIX Oai0B (BKiI0Uast 10 moompuTeIbHbIX 0aJIOB),
He 3auTeHO0 — OT 0 10 59 peHTHHTOBBIX OAIOB).




4.2. TunoBbie KOHTPOJIbHBIE 32]AHUS UJIM UHbIE MATEPHUAJIbI, He0OXOAMMbIe JIJIs1 OLleHKH 3HAHUI,
YMEHHii, HABbIKOB U ONBITA IeATEIbHOCTH, XapAKTEPHU3YIOIIUX ITaNbl ()OPMUPOBAHMSI
KOMIIETEHIUi1 B Mpolecce 0CBOeHMsI 00pa3oBaTe/ibHOM nNporpaMmbl. MeToauyeckue MaTepualibl,
onpeessiiolMe NpoueIypbl OleHUBAHNUS 3HAHUH, YMEHH i, HABBIKOB M ONbITA JeSITeJILHOCTH,

XapaKkTepu3ymuXx 3Tanbl GopMHUPOBAHMS KOMIIETEHIIM A

OTanel
OCBOEHUA

PesynbraTer 00yueHms

Komnere
HIIUA

O1LieHOYHBIE
cpencTBa

1-#1 oTan

3Hanus

-IIpUEeMBbI padOThl ¢ MUKPOOPTraHU3MaMHU U
KYJIBTYPaMH KJIETOK 3YKapUuOT B CTEPUIIBHBIX
YCIIOBUSX:

- (U3UKO-XMMHUYECKHE METOJIbI BBIICIICHHS U
HCCIICIOBaHUS OUOTIOMMEPOB;

-METOJIbl CTATUCTHUYECKOU 00paboTKH
PE3yNIBTAaTOB 3KCIIEPUMEHTA,;

- OCHOBBI OMOMH)KEHEPUH;

OIIK-11

- OCHOBBI OMOMH(MOPMATHKHY;

-3aKOHOMEPHOCTH OpPTraHU3alluH 1
(YHKIIHOHUPOBAHUS TEHOMOB ¥ IIPOTEOMOB;

- OCHOBBI OMOWH)XCHEPUHU Y TEHHOW WH)KEHEPUHU

I1K-4

KOJUIOKBUYM

2-¥ JTan

VYMmenusa

1. -moanep’uBaTh MepeBUBaEMbIEC KYJIbTYpPHI;
-IIPOBOAUTD [MOCEB MUKPOOHBIX KYJBTYp C
coOIOEHUEM YCTIOBUH CTEPUIILHOCTH;

- IPUMEHSATh KPUTEPUU CPaBHEHU S, IPOBOAUTD
KOPPEJISIIUOHHBIN M JUCIIEPCUOHHBIN aHAJN3;
-M0Jy4aTh TeHHOMOIM(DUIIUPOBAHHBIE KYIIBTYPHI
KOCMAaTbIX KOpHEH

OIIK-11

- HCTIOJIb30BaTh WH(OPMAIIHIO, 3aKITFOYCHHYIO B
0a3ax JIaHHBIX 110 CTPYKType TEHOMOB, OCJIKOB,
peLenTopoB, TOPMOHOB;

- BBIJICTISTH M UCCIICIOBATH OCJIKH, TENTHIBI,
HYKJICMHOBBIC KUCIIOTHI;

-1oJTy4aTh MOJIUGHUIIMPOBAHHBIC OPTaHU3MBI C
HEJIBI0 UX UCTIOJIh30BAHUS B OMOUHIKCHEPUH;
-rPaMOTHO W3JIaraTh BHIBOJIBI

I1K-4

NuauBuiyanbHbIN
oTpoc

3-#1 oTan

Bnanets
HaBBLIKAMHA

-METOJIaMHU MUKPOKJIOHAIBHOTO Pa3MHOKCHUS
pacTeHui

-METOJIaMi UMMOOMIIU3AIMU (PEpMEHTOB
-THOPUIOMHBIMH TEXHOJIOTHUSIMH

-METOJIaMU TEHHOW WHKEHEPHH

OIIK-11

[IpoBepka
paboueit TeTpaau
1o
1ab0paTOPHBIM
paboram

-HaBBIKaMH pabOTHI ¢ OMOMHGOPMAITMOHHBIMU
pecypcamu;

- (pMBHKO-XMMHUYECKUMHU METOJIAMH HCCIICIOBAHUS
MaKpPOMOJIEKYI;

-METOJIJaMH TeHHOW MH)KEHEPUH H
OMOWH)KCHEPUH;

- HaBbIKAMH HAITMCAHUS OTYETOB M BBIITYCKHBIX
KBATM(UKAITMOHHBIX padoT

I1K-4

[IpoBepka
paboueit TeTpaau
1o
1ab0paTOPHBIM
paboram




[98)

15

16.
17.
18.
19.

20.

21

27.

Bonpocs! 111 NOATOTOBKH K ceMHMHAapaM, KOJULIOKBUYMaM
Kakue BelecTBa BXOAAT B COCTaB MUTATENbHBIX CPell, M Kakue GYHKIHUU OHU BBIMOJIHSIOT B KYJIBTYpe
KJIETOK U TKaHEeW pacTeHUH in vitro?
KakoBbl 0COOEHHOCTH IPUTOTOBJICHUS U XPaHEHUSI CTOKOBBIX PACTBOPOB OCHOBHBIX KOMIIOHEHTOB
MUTATENBHBIX Cpen?
B uewm 3akitouaercs mopsiioK MPUTrOTOBICHUS KYJIbTYpalbHBIX cpen?
Kakum 06pa3oM ocyriecTBiseTcs CTEpUIN3alus MOCYIbl U UHCTPYMEHTOB Ui paboThI €
pacTUTEIBHBIMU OOBEKTaMU B YCIOBHSX INVitro?
[lepeunciure ciocoObl CTEPUIIM3ALMY MUTATENBHBIX CPEJl, COJACPKAIIMX U HE COAEPIKAIINX
TepMOIaOUIbHbIE KOMITOHEHTHI.
Kakum 00pa3om ocyiiecTBisieTcst MOArOTOBKa K padoTe JaMuHap-060okca?
HazoBute ocHOBHBIE MpaBuiia paboOThl B YCIOBUSX JIaMUHAp-00KCa.
OxapakTepu3yiiTe OCHOBHBIE ATAIbl TPOBEICHUS CTEPUIIH3AIUN PACTUTEIBHBIX 0OBEKTOB.
JlaliTe onpeneneHue NOHATHS «KaJUTyCHasl TKaHb»?

. [lepeunicnute ocHOBHBIE (haKTOPBI HEOOXOAUMBIE JJIsi MHAYKIIMHU IIpoliecca Kajrycorenesa?
. Uto takoe nequddepennmanus? Kakyro poyib HTparoT ayKCUHBI ¥ ITATOKUHUHBI B IAHHOM Tpolecce?
. UeM 00ycioBieHa HEOOXOAUMOCTb MACCUPOBAHUSI KAJUTYCHOU KYJIBTYPhI Ha CBEXYIO TUTATEIbHYIO

cpeny?

. C Kakoii 4acToTOi 0OBIYHO OCYIIECTBISACTCS CYOKYIIFTUBPOBAHHUE KAJLTYCOB?
. Kakue npaBuna HeoO6xo1uMo coOmionaTh MpH Mepecajke KaTyCHOM TKaHU Ha CBEXYIO MUTATEIbHYIO

cpeny?

. Kak onpenensercs nnaekc pocra, yJelbHas CKOPOCTh POCTa U BpeMsl YIBOCHHUS OMOMACChI KaJUTYCHBIX

KyJAbTYyp?

Kakue npenmyiiecTBa UMeeT UCIOJb30BAHUE YIEIbHOM CKOPOCTH POCTA ISl XapaKTEPUCTUKU
POCTOBOM aKTMBHOCTH KAJUTYCHBIX TKaHEH MO CPaBHEHMIO C YUETOM MHIEKCA pocTa?

Kak B3auMocBs3aHbl yrenbHasi CKOPOCTh POCTa U BpeMs YABOCHHsI OMOMacchl KalycoB?
HazoBute ocHOBHBIE CIIOCOOBI MOYYEHHS CYCIIEH3MOHHBIX KYJIBTYD.

Kakue TpeboBanus MpeabsIBISIIOTCS K KAJTYCHBIM TKaHSM, UCIIOJIb3YeMbIM JUISl HHULIUUPOBAHUS
CYCIIEH3UOHHBIX KYJIBTYP PACTUTEIIbHBIX KIIETOK?

KakoBa cpenHsis npooKUTEIbHOCTh POCTOBOTO LIUKJIA CYCIIEH3UOHHBIX KYJIBTYp?

. Kakum 00pazom ocyiiecTBisieTcs: CyOKYJIbTUBUPOBAHHUE KIETOYHBIX CYCTICH3HM?
22.
23.
24,
25.
26.

Kakum 06pa3oM MOKHO OIPENeUTh )KU3HECTIOCOOHOCTH PACTUTENbHBIX KIETOK?

HazoBuTe TUIBI CyCIIEH3MOHHBIX KYJIBTYP B 3aBUCUMOCTH OT CTENEHH MX arperupoBaHHOCTH.

Kakune akropbl 0ka3pIBatOT BIUSHUE HA CTEIIEHb arperUPOBAaHHOCTH CYCIIEH3UOHHBIX KYJIbTYp?
HazoBute ocHOBHBIE THUIIBI AUPPEPEHIIUPOBKHU B KYIbTYPE KJIETOK pacTEHUH.

Kakue akropbl oka3pIBalOT BIUSHUE Ha HallpaBleHHEe MOPQOreHe3a B KylIbType KJIETOK U TKaHeH
pacteHui?

KakoBo 3HaueHue mpoiieccoB cTeOIeBOro OpraHoreHe3a M pu3oreHe3a JJIs pereHepaluy pacTeHuil in
vitro?

Kpumepuu ouenku (¢ 6annax):
3a OTBETHI Ha BOMPOCHI CTYJACHT MOXKET MOJy4uTh MakcuMaiabHo 10 OamioB. Beero comgepkurcs
3 Bompoca. O1ieHrBaeTcsi BECh OTBET Ha BCE BOMPOCHI KOMIUIEKCHO, & HE Ha OT/JCJIbHBIN U3 HUX.

- 9-10 6amnoB BBICTABISETCS CTYIACHTY, €CJIM CTYIEHT Aajl MOJIHbIe, pa3BepHYThIe OTBETHl HA BCE
TEOPETUYECKUE BOMPOCHI OWiieTa, MPOAEMOHCTPUPOBAT 3HaHUE (QYHKIMOHAIBHBIX BO3MOXHOCTEH,
TEPMHUHOJIOTUU, OCHOBHBIX 3JIEMEHTOB.

-_5-8 0OamioB BBHICTABISIETCS CTYICHTY, €CJIM CTYICHT pPAaCKpbl B OCHOBHOM TEOPETHUYECKUE
BOIPOCHI, OJIHAKO JOMYIIEHbl HETOYHOCTH B OIpENeIeHHH OCHOBHBIX NoHsTHH. [Ipu oTBere Ha
JOTIOTHUTEIbHBIE BOMPOCHI OMYIIIEHbI HEOOJIbIITNE HETOYHOCTH.

- 3-4 Ganna BBICTABISETCS CTYIEHTY, €CIIM MPU OTBETE€ HAa TEOPETUYECKHUE BOIPOCHI CTYIEHTOM
JIOTIYILIEHO HECKOJIbKO CYILIECTBEHHBIX OIIMOOK B TOJIKOBAaHWU OCHOBHBIX MOHATHUMN. JIOTMKa M MOJIHOTA
OTBETa CTPAJalOT 3aMETHBIMM H3bsIHAMH. 3aMeTHbl MpoOesabl B 3HAHUHM OCHOBHBIX METOJIOB.
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A

*® = A

15

18

21

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

35.
36.
37.
38.
39.

40.

41.

Teoperudeckne BOMPOCH B IIEJIOM H3JIOKEHBI JIOCTAaTOYHO, HO C MPOIMyCKamH MaTtepuana. Mmerorcs
MPUHIUITHAEHBIC OIIUOKH B JIOTUKE TIOCTPOCHHS OTBETA HAa BOTIPOC.

- 1-2 Gayia BBICTABIISIETCSl CTYACHTY, €CJIM OTBET CTYICHT IUIOXO OPHEHTHPYETCS B BOIpOCE,
JIOTTYCKaeT TpyObIe OIMHUOKH.

Bonpocs! 1511 NOATOTOBKHM K HHIAMBHUAYAJIbHOMY OIPOCY
VYCI10BUS aCENTUKH TIPH BBITIOJIHEHUH Pa0oT MO KYJbTUBUPOBAHUIO PACTUTEILHBIX 0OBEKTOB in Vitro.
Metobl ¥ pUEMBbI CTEPHIIM3AIMHN PACTUTEILHOTO MaTepuaa pu BBEJCHUH B KYIbTYpY.
[TuTarenbHbIC Cpeapbl.
Perynstopel pocTa pacTeHHI ¥ UX MPUMEHEHUE Ul KYJIbTUBUPOBAHUS PACTUTEIBHBIX KIIETOK U TKaHEH
in vitro.
Bnusinue gusnyeckux ¢akTopoB Ha (DU3HOJOTUYECKOE COCTOSHUE M30JMPOBAHHBIX KJIETOK U TKaHEH
pacTeHui.
KanmycHbie KynbTyphl.
Ponp kaymycHO#M TKaHM B MHTAaKTHOM PacTEHUM.
[Tony4yeHnne KaJuTyCHBIX TKaHEH in Vitro.
MounekysipHO-(PU3HOIOTHYESCKUE OCHOBHI TIporiecca aenuddepeHnuaium KIeTox.

. TUMBI KaJUTyCHBIX KYJIBTYpP U UX XapaKTepUCTHKA.
I1.
12.
13.
14.

CyOKyIbTUBHPOBAaHUE KAJLITYCOB.

[Tokazarenu pocTa KaJTyCHBIX KYJIBTYP.

Hcnonb30BaHKe KaJUTyCHBIX TKaHEH B ()yHAAMEHTAIbHBIX UCCIIEI0OBAHUAX U OMOTEXHOJIOTHH.
CycneH31OHHBIE KYJIBTYpBHI.

. OCHOBHBIE MTPEUMYIIIECTBA KYJITUBHUPOBAHUS KJIECTOUHBIX CYCIIEH3UH.
16.
17.

CriocoObl ONTy4eHHsI CYCIIEH3UOHHBIX KYJIBTYP.
Turbl KIETOYHBIX CYCIICH3UMN.

. @aKTOpPBI, BIUAIONIUE HA CTENIEHb UX arPErUPOBaHHOCTH.
19.
20.

OcCHOBHBIE MTapaMeTpbl CYCIIEH3UOHHBIX KYJIBTYP.
Crioco6bl KyIbTUBUPOBAHUSI KIIETOUHBIX CYCIIEH3HUH.

. KynsTuBHpOBaHNE OJMHOYHBIX KIIETOK.
22.
23.

MeTo/1b1 H30JTMPOBAaHMS OJTMHOYHBIX KIIETOK.

MeTo/pI BBIpAIIUBAHUS N VItr0 OJMHOYHBIX KJIETOK (METOJ KYJIBTYphl — HSHBKH, METOJ TUICUTHUHTA,
METOJI MUKPOKYIIETYPHI).

«DaKTOp KOHJIUIIMOHUPOBAHUS.

3HaueHue KyJIbTYphl OTJEIBHBIX KJIETOK IS JI0KAa3aTelIbCTBA TOTUIIOTEHTHOCTH PACTUTEIIBHOM KIICTKH.
KynbTypbl raruioniHbIX KJIETOK.

MeToapl MOJy4eHHSs TalIOUHBIX PACTCHUH.

OcHOBHBIC ITyTH aHJIPOTEHE3A.

dakTopsl, BAUAOMKE Ha 3PPEKTUBHOCTH aHAPOTCHE3A.

MeTto KylnbTyphl BIILHUKOB M METOJ] KYJIBTYPhl MEKPOCIIOP, HX TPEUMYIIECTBA U HEJIOCTATKH.
I'mHorenes in vitro.

CriocoObl uAeHTU(UKAIMK TaIlJIOUI0B.

KynbTypbl H30JMpOBaHHBIX MPOTOILIACTOB.

Hcnonp3oBanue N30IMPOBAHHBIX MMPOTOIIACTOB ISl PEIICHHS] TEOPETUUSCKUX M TTPUKJIATHBIX TTPOOIeM
OMOJIOTHH.

MeTo 161 TOSTy4eHUsT MPOTOILIACTOB.

YcioBus U CrioCcOOBI KYJIbTUBUPOBAHUS TIPOTOTLIACTOB.

MeTo/1bl CITUSIHUS TTPOTOIIIIACTOB, MEXaHU3M CIIUSTHUS TTPOTOIIIACTOB.

OcCHOBHBIC MTEPECTPONKH, MPOUCXOIAIINE MTPU MTEPEBOIC KICTOK PAaCTEHUM B KYJIBTYpY in Vitro.
CpaBHHTEIIbHAS XapaKTEPUCTHUKA COMAaTHYECKUX KJIETOK BBICITUX PACTCHHH U KJIETOK, KYJIbTHBUPYEMBIX
B YCJIOBHSIX in Vitro.

Mopdonorudeckass U TeHETUYECKasi TETEPOreHHOCTh MOMYJISIHUKA JUTUTEIBHO KYJIBTHBUPYEMBIX KIIETOK
BBICIIIMX PACTCHUH.

CoxpaHeHHE MUTEHETUHIECKUX 0COOCHHOCTEH pacTeHUsI IOHOPa.
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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 KJIETOUYHBIX KYJIBTYD.

Poct kiteTok B KynpType in vitro.

XapakrepucTrka a3 pocTOBOTO IIUKJIA.

CriocoObl CUHXPOHU3AIMH KIETOUHBIX KYIIBTYP.

JubdepenurpoBKa KIETOK K KylIbType in vitro. Tumsl auddepeHITupoBKH.
MounekysipHO-(PpU3HOIOTHIECKUE OCHOBBI ITpoliecca quddepeHnnanuu.

OcHoBHbIe TUTIBI AU dEepeHITUPOBKH. [ UcTOTEHE3.

OU3NO0IOrMYeCKHe aCTIeKThl CTUMYIISIIIMK (pJI0AMO- U KCUJIEMOTeHe3a.

Mopdorene3. Ilpsmoit u Hempsamoit MopdoreHes. Mopdodusnonornueckas xapakTepuUCTHKA
pusorenesa, GIOpaTbHOTO U CTEOJIEBOTO OpraHOreHes3a.

@DaxTophl, ONpPEeANIe BO3MOXHOCTh U HApPaBICHHOCTh Mpolecca opraHoreneza. Comarnyeckuit
AMOpHOTEHE3.

Perenepanus pacrenuii.

buoTtexHomoruu KJIOHAJIBHOTO MHKPOPa3MHOKEHUSI W 0370poBiieHUs pacteHuid. [Ipenmyiiectsa
KJIIOHAJIbHOTO MHUKpPOPAa3MHOXKEHUSI B CPaBHEHMHM C TPAAMIMOHHBIMU METOJAMH BEreTaTUBHOTO
Pa3MHOXEHHUS PACTCHUU.

Ob6nactu npuMEeHEHUsI MUKPOPA3MHOKEHHUS.

TpebGoBanus K 00bEKTaM, UCIIOJIB3YEMbIM JIJIsI KIIOHAJTLHOTO MUKPOPA3MHOKEHHS PACTEHHH in Vitro.
Crioco6bl MUKPOKIOHUPOBAHUS pacTeHUIl. XapaKTepUCTUKa OCHOBHBIX 3TAllOB MUKPOPA3MHOKEHUSI.
Ou3nonornyeckie 0COOCHHOCTH PEreHEepPaHTOB M HEOOXOJAMMOCTb B CO3JAaHMM OCOOBIX YCIOBHM HX
ajanTamnyy ex vitro.

daxTopsl, BiUsIONME Ha 3()(HEKTUBHOCTD MPOIlecca MUKPOKIOHAIBHOTO Pa3MHOKEHUS PACTEHUH.
Meroapl monydeHuss O€3BUPYCHOTO MOCAJOYHOTO MaTepuaia, BO3MOMXHOCTH M MEPCIEKTHUBBI X
ucnosb3oBanus. KiierouHnble TEXHOIOTHH MOJIy4EHUS! SKOHOMUYECKU BaXKHBIX OMOJIOTHYECKH aKTUBHBIX
BEIIECTB PACTUTEIHHOTO MPOUCXOKIACHHUS.

[IpermyiiecTBa HMCHOIB30BaHUS KIETOYHBIX KYIbTYp B KaueCcTBE IMPOJYLUEHTOB OHOJOTHYECKU
AKTUBHBIX BEIIECTB IO CPABHEHUIO C MHTAKTHBIMH pacTeHusIMHU. O

OcoOeHHOCTH BTOPHUYHOTO MeTa0oJdu3Ma B KyJIbTypaxX H30JHMPOBAHHBIX KJIETOK BBICHIMX PACTEHUU.
@DaxTophl, BIUAIOLIIME HAa HAKOIUIGHWE BTOPUYHBIX METAa0OJIUTOB KYIBTUBUPYEMBIMHU KIIETKAMU
pacTeHui.

@depMeHTEpHOE BBIpALIUBAaHUE OMOMACCHl KIETOK-NPOJIYLIEHTOB, KOHCTPYKTHBHBIE OCOOEHHOCTHU
OMOPEaKTOPOB.

PexxuMbl  KyJIbTHUBHPOBAHUS PACTUTENBHBIX KIETOK B OHOpeakTopax. OTambl padOT MO CO3AaHHUIO
MPOMBIIIIEHHBIX TEXHOJIOTHI JUIsl TOJIydeHUS OWOJIOTMYECKH AaKTUBHBIX BEUIECTB C MOMOIIbIO
KYJIbTUBUPYEMBIX KJIETOK PacTEHUH.

[IpeumymiecTBa ¥ MEpPCHEKTUBBI  HCIOJIB30BAHUSMMMOOUIN30BaHHBIX PACTUTEIBHBIX KJIETOK B
OMOTEXHOJOTUYECKUX MPOU3BO/ICTBAX.

OCHOBHBIE  HampaBJIEHUSI  HCIIOJIb30BaHHUS  KYIBTUBUPYEMBIX  PACTUTEIBHBIX  KIETOK  JJIs
ouorpanchopmanuu. KynbTypa HM30JUPOBAHHBIX KJIETOK M TKaHEW B CEJNEKIMH W TE€HETUYECKOH
WHXXEHEPUU PACTECHHUI.

OO01as XxapakTepUCTHKa TEXHOJIOTUH HAa OCHOBEKYJIbTUBUPYEMBIX PACTUTENBHBIX KIIETOK, MPUMEHSEMbIX
B CEJICKI[MU U TeHETUKE PaCTEHUM.

Hcnonp3oBaHue Merona SMOPUOKYIBTYPHl AJIsi MPEOJOJIEHUS In Vitro MpOraMHONM W IMOCTraMHOM
HECOBMECTUMOCTH TMPU CKPEIIMBAHUM TAaKCOHOMHYECKH OTIAJICHHBIX MapTHepoB. KynbTUBHpOBaHME
He3pesbIX THOPUIHBIX 3aPOAbIIICH.

OkcriepuMeHTallbHasg rariouaus. OCHOBHBbIE MPEUMYIIECTBA U HANpaBICHUS HCIOJIb30BaHUS
raruionJI0B B TCHETUUECKOH U CEJIEKIIMOHHOM paboTax.

ComaxksoHanbpHasi BapualebHOCTh PACTUTENBHBIX KIIETOK U €€ UCI0JIb30BaHNEe BOMOTEXHOJIOTHH.
MytareHes 1 KJIeTOYHasl CEJIKIMs paCTeHUH B KyIbType in vitro. ['uOpuansamnus CoMaTu4ecKux KIeToK
(MexxBUIOBasE M MEXpPOJOBasi) U €€ pojib BceleKUHOHHOM rporecce. [{ubpuauzanus. Ilepenoc
KIJIETOYHBIX OpTraHesll.

I'enereTnyeckas Tpancopmanusi paCTeHUM.

OcCHOBHBIE HaNpaBi€HHUs B CO3JaHUU TPAHCTCHHBIX pacTeHuil. OOmMe NPUHLHUIBI pa3paboTKu
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73

77.

78.

KOHCTPYKIIUH JIJISl TEHETHUECKON TpaHCc(opMaIuu pacTeHUH.

. XapaKTepUCTHKA METOJIOB BBEJICHUS DK30I€HHOIO FEHETUYECKOTO MaTepHUalla B PACTUTENbHbBIC KICTKH.
74.
75.
76.

I'eneTnyeckas Tpancdopmanus pacTeHUi in vitro ¢ moMmoInbto Agrobacterium spp.

bannuctryecknit MeTo1 TeHETUUECKON TpaHc(hopmaIuy pacTeHUH.

Hcnonb30BaHue KyabTyp pPACTUTENBHBIX KIETOK JUIsl COXpaHEHHEe TeHO(GOHAa BBICHIMX PACTCHHM.
Heob6xogumocTs u mpoOiieMbl coxpaneHus reHodona pacteHui. OCOOCHHOCTH METOJIOB COXPaHCHUS
PaCTUTENBHBIX KYJIBTYp In Vitro.

XapakTepuCTUKa TEpecaouHbIX KOJUICKUMH. JlemoOHMpOBaHWE KYIbTYp KIETOK, TKaHEH W OPraHoB
pacTeHui.

OcHOBHBIE 3Tanbl TEXHOJIOTHH KPUOKOHCEPBALMU PACTUTEIBHBIX OOBEKTOB.

IIpumep nadoparopHoii padorsi: JlabopaTopHasi padora 1.
IIpuroroB/jieHHe U cCTEePUIN3ANUSA NUTATEILHOM cpeabl Mypacure-Ckyra

Jlis KynbTUBUPOBAHMSI PACTUTEIBHBIX KIETOK M TKaHEH in Vitro TPUMEHSIOT >KHUIKHUE U
arapu3zoBaHHble (TBepAble) Cpelbl. Arapu3OBaHHBIE CpeObl TOTOBAT Ha OCHOBE arap-arapa —
roJicaxapyaa, BXOJAIIET0 B COCTaB MOPCKHUX BOJOPOCIIEH, KOTOPBIN 00pazyer ¢ BoAou reib mpu pH
5,6 - 6,0. O6w1uHO K cpexae noodassitot 0,7-0,8 % arapa. lHoT1a B Ka4eCTBE YILIOTHUTENS M 3aMEHUTEIS
arap-arapa MCIOJIb3YIOT TOJIMaKpUJIaMHIHbIE Teln (Ornorenn).

Pa3paboTano MHOTO MUTATENBHBIX Cpell, HO OOJNBIIMHCTBO U3 HUX MPEACTABISAIOT MOAU(PUKAIIII
ocHOBHBIX: Mypacure-Ckyra (MC), Vaiita, ['am6opra (B5) Yameka u nap. [ HCKycCTBEHHBIX
MUTATENIbHBIX CPEll PACTBOPHI MAaKpO- U MHUKPOCOJIECH TOTOBAT 3apaHee M UCIHOJB3YIOT MHOTOKpATHO.
OTo MaTo4Hble (KOHIIEHTPUPOBAHHBIE) pacTBOphl. VX XpaHAT B CHENMANbHBIX YCIOBUAX: Makpo- U
MHKpPO- COJIM B XOJIOJWJIBHUKE B cocydax ¢ mpuTepTbiMu mpoOkamu npu 0 -+4 oC. Buramussl,
(uTOTOPMOHBI, (PEPMEHTHI, PACTUTEIIbHBIC SKCTPAKTHI JIydIlie XpaHuTh pu -20 oC B HEOOIBIIUX TIO 5 -
10 M cocymax ¢ mpoOkamu. MaTto4HbIe PacTBOPHI MAKpOCOJIEH OOBIYHO MPEBOCXOAT pabouue IO
koHueHTpauun B 10 - 40 pa3, mukpocoseir — B 100 -1000 pa3, BurtamuHoB — B 1000 pa3. [usa
MPUTOTOBJICHHUSI MAaTOYHOT'O PacTBOpPa MaKpO- U MUKPOCOJIEH KaXIyl0 COJIb PACTBOPSIOT B OTIEIHHOM
CTaKkaH4MKe MpU HarpeBaHUM, 3aT€M CIIMBAIOT U JOBOJAT IO HYKHOTO oObeMa. B oxnaxeHHyI0 cMech
MHKPOCOJIEH TMOCJIETHUM J00aBJISIOT pacTBOpP COJIEH MOJMOJEHA, a B MaKpOCOJIM — PacTBOp CoJieh
MarHus (IJi1 MpefoTBpallleHus BBIMAJEHUS Oocajka). MarouHbIl pacTBOp Xejara jkejae3a TrOTOBAT U
XpaHAT OTAENBHO OT JApPYrux cojeil. HempaBuibHOE NPUTOTOBIIEHHWE XEIaTHOTO JKelie3a MOXKET
MPUBECTH K BBHINAJACHUIO B OCAJOK IIOCIE AaBTOKJIABUpOBaHUS ¢ocharoB KalblMsl W MarHus.
KonnentpupoBaHHble pPAacTBOPhl BUTAMHUHOB TOTOBST KaXIbli OTAEIBHO IIYTEM pACTBOPEHHUS
COOTBETCTBYIOIIMX HABECOK B IUCTHJUIMPOBAHHOW Boje. DUTOTOPMOHBI, KaK MPABUJIO, ILIOXO
pactBopsitorcs B Boje. I[lostomy mpensaputensbHo 10 Mr BemiecTBa pacTBOPSIIOT B HEOONBIINUX
konmnuectBax (0,5-1 mur) criupra (aykcusbl, ru66epemunbl), 0,5-1 # HCI wiim KOH (1uTokuHUHBI),
3aTeM MOJIOTPEBAIOT 0 MOJIHOTO PacTBOPEHHUS (KpoMme aOCIU30BON KMCIOTHI M HUTOKMHUHA) U TOBOJST
no 10 mm ob6wema (1 ma comepxuT 1 Mr ropMoHa). B XoJoauiabHHUKE WX MOXKHO XPaHHUTh MPH
temmneparype +4 °C He 6onee 1 mec.

Mamepuanvl u 0bopydosanue. XUMUUYECKHUE CTaKaHbl, KOJIObI, MEPHbIEC LIMIUHAPHI OT 5 M J10 2
1, npooupku, nunetkd oT 0,01 mum mo 10 mu miam go3atopsl, Bechl aHanuTudeckue g0 S00 T, Bech
TopcuoHHBIe 70 100 MI, MUHUETHI, HOXKHMIIBI, IIMATENIH, SJIEKTPOIUIUTKH, MAarHUTHbIE MEUIAJIKH,
XMMHUYECKHE PEaKTUBbl WU TOTOBbIE MAaTOYHBIE PACTBOPbI MAaKpO- W MHKPOCOJICH, BUTaMUHOB,
(bUTOTOPMOHOB.

1. IloaroroBuTEJIBLHBIN JTAIl.

1. TloaroroBuTh mnoMenieHWE K paboOTe — MPOBECTH TIIATEIbHYIO BIAXHYIO YOOPKY C
MCIOJIb30BAaHUEM MOIOIIUX CPEJICTB.

2. IlpokBapuieBarh momenieHne B TedeHue 1.5 — 2 4. 3ampemnieHo 3ax0AWTh (HAXOAWTHCS) B
MOMENIeHNH BO Bpemsi kBapueBanusi! Hembsst cMoTpers 0€3 3amuTHbIX oukoB Ha Jsammy! Ilocrme
OKOHYaHHUs KBapIlieBaHus (BhIKIIOUeHUs YD-namribl) 10—15 MUHYT OT0KAATh.

3. [ToArOTOBUTH YHCTYIO CTEPUIILHYIO MOCYILY U HHCTPYMEHTHI.

4. HemnocpeactBeHHo rmepen paboOTOW HEOOXOAMMO TMPOTEPETh BHYTPEHHHE MOBEPXHOCTH
namuHapa 70 % pacTBOPOM 3THUJIOBOTO CHHMPTA, Pa3IOKUTh B HEM HEOOXOJMMbIe MHCTPYMEHTHI U
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MaTepuaibl: CHUPT B 3aKpbITOW TMOCYIAE, CHUPTOBKY (TOpENKY), CHUYKH, MPOCTEPUIN30BAHHBIN
MHCTPYMEHT U TIOCYY.
5. Bce MaHUNynsiUMU C PacTUTEIbHBIM MAaTEpHUaJOM MPOBOJIUTH JIMOO Ha CTEPUIILHOM
MOBEPXHOCTH O0Kca, 100 B MPOCTEPHIIN30BAHHBIX Yallikax [leTpu 3a nmiameHeM CUpTOBOM FOPENKH.
6. Ilpu paboTe ¢ MHCTPyMEHTAMH HEOOXOAMMO TEpell KaKJIOW MaHWMYIAIHUEH MoMelarb X
(ckanpIienb, MpenapoBajbHYIO UINY, MUHIET U T. J.) B CTAKAHUYUK CO CHUPTOM, 3aT€M IPOKUTaTh B
IJ1IaMeHu ropesiku. Kaxxaplii HHCTpYMEHT J1J11 MAaHUMYJISIIIMK UCTI0JIb3yeTCsl eAMHOpa3oBo!!!

Kpumepuu ouenku (¢ 6annax):

3a KaXKyI0 BBIIIOJHEHHYIO PabOTy CTYIEHT MOXET MaKCUMAaJIbHO TOJIYYHTh 110 5 OaioB.

3ananust 0opopMIISIOTCS B 1a00OpaTOPHOI TeTpaau, KOTOPYIO CTYIEHT JIMYHO clIaeT npenoaasarento. [1o
XOJly TPOBEPKHU MPEnoiaBaTesb MPOBOJUTH HHANBUIYyAIbHBIN OMPOC MO TEOPETHUECKOUN U
MPAKTHYECKOM YacTH pabOThI.

e 5 0ayIoB BBICTABISETCS CTYACHTY, €CJIM OH BBIMOJIHIII Ja00PaTOPHYIO paboTy, MPOAEMOHCTPUPOBAI
YBEPEHHOE BJIAJICHUE METOJIUKOM U TEOPETUUYECKOM YyacThto. OTBETUII HA BCE BOMIPOCHI.

e 3-4 (amnia BBICTABISIETCS CTYACHTY, €CJIM OH BBIMOJHIII Ja00PaTOPHYIO paboTy, MPOAEMOHCTPUPOBAI
BJIa/ieHue MeTouKoi. OTBeTHI Ha Bce Bonpockl. [Ipu oTBeTe Ha BONPOCHI AOMYCKaeT OMUOKU U
HETOYHOCTH.

e 1-2 Oania BBICTaBISETCS CTYACHTY, €CJIM BBIOJHWI JJAOOPATOPHYIO paboTy, HE MPOJAEMOHCTPUPOBAI
BlajzicHue MeToiukoi. He oTBeTni Ha Bompockl. JlomycTuit omuOku B opopmiieHUn 1adbopaTopHOi
padoTHI.

e (0 Ga/TOB BBICTABIISETCS CTYIEHTY, €CJIM HE BBITIOJHIII JJAOOPAaTOPHYIO padoTYy.

JlaGopatopHasi paboTa cuMTaeTCs 3aYTEHHOM, €CJIM CTYIEHT BBITIOJHII Ja0OpaTOpHYIO padoTy,
MIPOJIEMOHCTPUPOBAIT BJaJIeHHEe METOMKON. OTBETHII Ha BCE BOIPOCHI, XOTS MPH OTBETE HAa BOMPOCHI
MOT JIONyCKaTh ONIMOKM W HETOYHOCTH. B TNPOTHBHOM ciydae CTYIEHTY HEOOXOJMMO 3aHOBO
MOJITOTOBUTCS, BHECTH UCTIPABJICHUS B Pa0OYYIO TETPaIb M 3alIUTHTh Ja00OpaTOpHY paboTy CHOBA.

[lepen mpoBencHHEM MTOIOBOIO KOHTPOJISI TMPENOaBaTellb BBIYHCISICT CpPelHee 3HAYeHHe
MPOIEHTA MPABHIILHBIX OTBETOB HA BOIIPOCHI BCEX THITOBBIX KOHTPOJIBHBIX 33J]aHUH, COOTBETCTBYIOIIIX
npoBepke chOpMUPOBAHHOCTH KAXKIOW KOMIIETEHIIMU B XOJIe YUeOHOTO ceMecTpa.

5.Yueono-MeToanuyeckoe U MHGpopMauOHHOE oOecrieyeHue T CUMIIIMHBI
5.1. IlepeyeHb OCHOBHOM U JONOJHUTEILHOH Yy4eOHOM JIMTEPATYPbI, HEOOXOUMOM 1JIsI OCBOCHUS
AUCHUILIUHBI

OcHoBHas JuTeparypa
1. Tlonepoii, B. B. ®usnonorus pacrenuii : yaeonuk / B. B Tlonesoii ; mog pea. H. A Cokonosa .— M. :
Bricmas mkona, 1989 .— 464 c. — bubnuorp.: ¢.458-464 .— ISBN 5-06-001604-8.
2. Jurtuenko T. W. KynbTypa KJIETOK, TKaHEl U1 OpraHOB pacTeHu: MeToJ. peKkOMEeHJalluM K
71a00paTOPHBIM 3aHATUAM, 3a/IaHUS JJI CAMOCTOATEIbHOM pabOThl U KOHTPOJISI 3HAHU cTyneHToB / T.
N. Iutuenko. — Munck: BI'Y, 2007. — 46 c.

3. Kynyes, b.P. 'enernuecku TpanchopmupoBanHbie (0opoaaTeie) KOpHU [ DIEKTPOHHBIN pecypc]:
yue6.mocoobue / b.P. Kynyes, A.b. SlkynoBa; bamkupckuii rocynapcTBeHHbINH YHUBEPCUTET; HCTUTYT
onoxumuu u reHetuku YHI] PAH. — Ya: PUL] baml'V, 2017. — DnekrpoH. Bepcusl mey.
nyommmkaruu. — JlocTyn BO3MOKeH yepe3 DieKTpoHHyr oubnuoreky baml'y. —
<URL:https://elib.bashedu.ru/dl/read/Kuluev Jakupov Geneticheski transformirovannye
korni up 2017.pdf>.

4. ®usuonorus pactrenuid. [loa.pen. Epmakosa N.I1. M.: Akanemus,2010. -640 c.

JlonoJiHUTeIbHAS JTUTEpaTypa

1. Tnwux, b., Ilactepnak JI>x. MonekynsipHast Onorexsosiorusi. [Ipuaiumnel 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
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

2. Monekynspnas ononorus kinetku «MolecularBiologyoftheCell: ¢ 3amauamu JI>xona Yusicona u Tuma
Xanra /bproc Ansoeptc u ap./- Mocksa; Mokesck: HULL «Perymsipaast u xaoTruaeckasi JTMHAMHUKa:
HNHCTUTYT KOMIIBIOTEPHBIX UccaenoBaHui.- 2013.

3. MokponocoB A. T. ®orocunTe3. DU3HOIOTO-IKOJIOTHIECKUE U OMOXUMHYECKUE aCTIEKThI: y4eOHUK / A.
T. Mokponocos, B. @. I'aBpunenko, T. B. XXuranosa - M.: Akagemusi, 2006 - 448 c.

4. Tapuesckuii 1.A. CurnanbHble CUCTEMBI KJIETOK pacTeHuid. M.: Hayka, 2002.249

Konunues A. C. . MonekynsipHast 6uonorusi: yueoHuk / A. C. Konnues - M.: Akagemus, 2005 - 400 c.

6. Ommor B., Onnwor JI. buoxumus u monexynsapHas ouonorus. — M.: U3n. HUW buomenxumun PAMH.
-2000.-372c.

9]

5.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI
1. Dnexrponnas oubnuoreunas cucrema «93b baml Vy - https://elib.bashedu.ru//

2. DnexkTpoHHas OMOIMOTeUHas cucTeMa u3farenberBa «Jlanpy - https://e.lanbook.com/

3. OnexkTpoHHass  OMONMMOTEUHass  cucTeMa  «YHHUBEPCHTETCKass  OMOMMOTeKa  OHJIAMH» -
https://biblioclub.ru/

4. Hayunas snekrponnas 6ubiauoreka - elibrary.ru (mocTyn K AJIEeKTpOHHBIM HayYHBIM JKypHajam) -
https://elibrary.ru/projects/subscription/rus titles open.asp

5. OnexTpoHHBIN Katanor bubmuorekn baml'Vy - http://www.bashlib.ru/catalogi/

6. OnexrpoHHas 6ubnuoreka auccepranuii PI'b -http://diss.rsl.ru/

7. locynapctBeHHass myOnuYHash HaydHO-TEXHHMUYecKas OuoOnmumorexka Poccum. baza  maHHBIX
MEXKTyHapOIHBIX HHIEKCOB HayuyHoTo nutupoBanus SCOPUS - http://www.gpntb.ru.

8. locynapcTBeHHass myOnWYHas HaydHO-TEXHHMUYecKas OuOnmmorexka Poccum. baza  maHHBIX
MEKTyHapOIHBIX MHJICKCOB HaydyHOTO uTHpoBanus WebofScience - http:// www.gpntb.ru

9. Jlekmu 1o Owosoruu  ¢akynpTeTa MOJCKYIIpHOW U Ouonornueckor ¢usnkn DU3HKO-
TEXHUYECKOro yHuBepcutera: http://bio.fizteh.ru/student/files/biology/biolections/

10. «bruoMonekyna» — 93TO HAyYHO-NOMYJISAPHBIM CaWT, MOCBSAUIEHHBIM MOJICKYISIPHBIM OCHOBaM

COBPEMCHHOM OWOJIOTUM M TNPAKTHYCCKUM TPHUMCHCHHSIM HAYYHBIX JOCTIOKEHUH B MEIHWIHMHE U
OnoTexHOJIOTuH.: http://www.biomolecula.ru/about/

11. Kypnan o6mieit omonorun: Pestome crareii: http://elementy.ru/genbio/resume?artid=314

12. bubnuorexka Jeknuid W HAayYHBIX M3JAHUKA Ha caiiTe «OJEeMEHThl OOJBIIONW  HAyKH»:
http://elementy.ru/lib

13. dyHmaMeHTallbHAs ANIeKTpoHHAas Oubmmoreka «®dmopa u dayHna»: Onpenenurenu, CIpPaBOYHUKH,
Kpacubie kauru: http://herba.msu.ru/shipunov/school/sch-ru.htm

14. Buneonekiuu Bemymux YYEHBIX Pa3IMYHBIX YHUBEPCUTETOB MHpa (HAa aHIIMHCKOM SI3bIKE):
http://www.academicearth.org/subjects/biology, Harpumep:
http://www.academicearth.org/lectures/phylogeny-and-systematics

15.  DnekTpoHHBIE BapHaHThI KHUT 10 OnoJioruu: 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., I'pomesa H.II., CxoummoBa E.A.
dusnonorus pacTennii: Yae6Hoe mocobue / Map. roc. yH-T. - Momkap-Ouma, 2008. - 148 c.
http://window.edu.ru/resource/095/22095 - AnapeeBa M.A., Xmenesckas M.A. Bonpocsl u 3aganus s
CaMOCTOSITEIbHON PabOThl M CAaMOKOHTPOJS 3HAHUW CTYICHTOB MO (U3MOJIOTHUU pacTeHWuH. - IIckos:
[I'TIN, 1999. - 40 c.

http://www.sifibr.irk.rudenepasibHoe TOCYyTapCcTBEHHOE OWKETHOE yupexkaeHue Hayku CuOupckuii
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uHCTUTYT (pusnonorun u ouoxumuu pacreaniit CO PAH (CUDOUEP CO PAH)
http://plantphys.bio.msu.ru/ kadempa  ¢uszmosorun  pacteHurd  MOCKOBCKOTO
YHUBEPCUTETA

http://www.ippras.ru/news/index.php®@enepaibHoe TOCYIapCTBEHHOE OIOMKETHOE YUYPEKICHUE HAYKU
WNucturyr dusnonorun pacrenuii um. K.A. Tumupsizera PAH

www.nkj.ru sxypHan «Hayka u ®Ku3HBY

WWwWw.sciencemag.org >KypHal «Sciencey

http://tusearch.blogspot.com - IloWick 3MeKTpOHHBIX KHUT, ImyOnukanui, 3akoHoB, ['OCToB Ha caiiTax
Hay4HBIX AJICKTPOHHBIX OMOMMOTEK. B mouckoBHKe OTOOpaHbI Jydinue OUOIUOTEKH, B OOJBIITUHCTBE
KOTOPBIX MOXHO CKadaTh MarepHajbl B TOJHOM o0ObeMe Oe3 perucrpanuud. B CIHCOK BKIFOYCHBI
OMOIMOTEKN MHOCTPAHHBIX YHUBEPCUTETOB M HAYUHBIX OPraHU3aIHiA.

http://elibrary.ru/defaultx.asp - Hayunas osnekrpoHHas OuONIHOTEKa, KPYMHEHIIUHA  POCCHHCKUN
WHPOPMAIIMOHHBIA TIOPTAJl B 00JacTH HAyKW, TEXHOJOTMH, MEIUIMHBI U 00pa3oBaHUs, COJCpKAIIUil
pedepaTsl 1 mogHBIE TEKCTHI Oosiee 12 MITH HayYHBIX CTATEH U MyOIUKAIIH.

http://6years.ru/index.php - mopranm OecriaTHOM MEAMIIMHCKOW WHGOPMAIUU, COJCPKUT OOJIBIIOE

roCylIapCTBEHHOTO

KOJIMYECTBO KHUT, YU€OHBIX TOCOOMI OMOJIOTHYECKON HAITPaBICHHOCTH

6. MarepuajbHO-TeXHUYeCKas 0a3a, He00X0AMMAas VISl OCYLIEeCTBJIEHHsI 00Pa30BaTeJIbLHOI0

npoiiecca 1o JUCIHUNINHE

1. yuebnan ayoumopus onn
npogedenus 3anaAmuil
JIeKYUOHHO20
aymuropust Ne 232 (yueOHBbIi
KopItyc onodaka), aymuropust Ne
332 (yueOHbIH KOpITYyC
Onodaxa), aymuropus Ne 324
(yueOHblii Kopmyc Ouodaxa),
aymuropust Ne 327  (y4ueOHbIi

KopItyc onodaxka).

muna:

2. yuebnaa ayoumopus O01a
npoeedenusn

CEMUHAPCKO20
aymuropust Ne 329  (yueOHbIi
Koprryc onodaka), aymuropust Ne
324 (yueOHbIH KOpIIyC
Ouodaxa), aymuropus Ne 327
(yueOHbIi KopIryc Onodaxa).

3aHAMUL
muna:

3. yueonas ayoumopusn O0as
npogedenus  ZPynnogvix u
UHOUBUOYATILHBIX
Koncynomayui: aymutopus Ne
321, naboparopust
MOJIEKYJIIPHOH OHOTEXHOJIOTHU
(yueOHblii Kopmyc Ouodaxa),
aymuropust Ne 329  (yueOHbIi
KopIryc onodaka), aymuropust Ne
324 (yueOHbIH KOpIIyC
Ouodaxa), aymuropus Ne 327
(yueOHbIi KopIryc Onodaxa).

Aynutopus Ne 232

VYuebnast mebenb, AOCKa,MyIbTHMeAHa-IpoekTop PanasonicPT-
LB78VE, skpan Hacrennslit ClassicNorma 244%183.

Aynutopus Ne 332

VYueOHas MeOerb, JIOCKa,MYJIBTHMEIHa-IIPOEKTOP
PanasonicPT-LB78VE, okpan wnactenueld  ClassicNorma
244%183.

Aynurtopus Ne 321
JlaGopaTopus MoJIeKYJISIPHOH OMOTeXHOJI0TMH

VYuebHast MeOenb, 1a00paTOPHBI MHBEHTAPh, YIeOHO-HATIISAHBIC
mocobust, pH-metp ST2100-F, no3atop (mmreTka) mepeMEHHOIO
oobema JIAUT — 10 mT., aBroknaB 23nm MK, Tuttnauer,
akBaauctuisitop  [13-4M,  amMmiuudukatop MHOTOKOHAJIBHBIN
"Tepuuk", aHanuzaTtop nMMyHO(epMeHTHBIX peakuuii AUDP-01,
amnmapaT sl Telb-IeKkTpodopesa, OOKC MHUKPOOHOIOTHYECKOH
0e30IMacHOCTH BMB-"Jlamunap-C"-1,2, BECHI HL-200,
Buzpeookysip ToupCam 5.1 MII, ToupTek, Bomonarpesarennb
«Oasis» 30 1, 2 kBt mukpouentpudyra-Boprekc 1.51p1c.00/MHuH,
cyxokapoBoii mrkad 80 1m, Ttepmocrar 80 1, TepMocTaTr
TBepaoTenbHblil  "Tepmur», Tpancummomunatop ECX-20 M,
XOJIOAMJIBHUK 712a00paTOPHBIH XJI-340 "To3uc",
Xpomarorpaduyueckas kamepa a/IuacTuH, neHrpudyra MiniSpin
Eppendorf, mmeiikep LOIP LS-110, 1mkad  BBITSODKHOH
naboparopusriii 11IB-1,3-Jlamunap-C.

Aynurtopus Ne 324

VYuebnast Mmebenb, pocka, skpad Ha mraruse DIQUIS, npoekrop
Sony VPL-EX 100, HoytOyk Aser Extensa 7630G-732G25Mi.

Aynurtopus Ne 327

1. Windows 8 Russian.
Windows Professional 8

Russian Upgrade.
JInnensuss OLP  NL
Academic Edition,

Geccpounasi. [loroBop Ne
104 ot 17.06.2013 r.

2. Microsoft  Office
Standard 2013 Russian.
JInnensus OLP  NL
Academic Edition,
6eccpounasi. JloroBop Ne
114 or 12.11.2014 r.
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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
meKyuiezo
npomescymounoi

ammecmayuu: aynutopus Ne
329 (yueOHbIH KOpITYyC
Ouodaxa), aymuropus Ne 324
(yueOHblii Kopmyc Ouodaxa),
aymuropust Ne 327  (y4eOHbIi
KopItyc onodaxka).

Konmponsa u

4, nomeuienus 01
CAMOCHIOAMENbHOU  PAdOMmbL:
aymuropust Ne 428 (yueOHbIi
Kopryc Ownodaka), YUTaIbHBIN

3a Nel (TIaBHBIH KopIyc).

VYueOHas MeO0erb,
DLP3200LmXGA13000,
HaCTEHHBIN

JIOCKa,
9KpaH

IIPOEKTOP BenQMX525
ClassicSolutionNorma

Aynutopus Ne 329

VYuebHnast Mebeinb, 10cKa, 1a00paTopHbIH HHBEHTaph, Beckl Ohaus
SPU-202, Ttepmoctar TCO 1/80 CIIY  oOXJTaKHTarOIIHiA,
nentpudpyra OIIH 3M, mka¢d BbITSDKHONW Oonmbmioll — 2 1T,
MarHutHas Memranka MM-4, Beckl TOPCHOHHBIE, JKpaH Ha

mratuee Dexp TM-80, mikad) BEITSDKHOM — 2 MIT.
Aynutopus Ne 428

VYuebnast wmebens, TpuOyHa,
InFocusIN119HDx, wnoyrOyk Lenovo 550, skpaH HacTEHHBIH

ClassicNorma 200*200, MOHOOJIOKH CTaI[HOHAPHBIC - 2 IIT.

JOCKa, MYJIbTUMEANA-TIPOCKTOP

YuTaapHblii 327 Nel

VYuyebnast  meOenb, y4eOHBII WM CHpaBOYHBIA  (OHT,
HEOTPaHMYEHHBI KPYIIOCYTOYHBIA JOCTYl K 3JIEKTPOHHBIM
onbnnoreunsiM cuctemMaMm (OBC) m B/, crenn mo moxkapHOM
0e30I1aCHOCTH, MOHOOJIOKM cTaluoHapHble — 5 mr, MOY

(puHTEp, CKaHep, Konup) - 1 mT.
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4. ConeprkaHue M CTPYKTYpa IMCUUIIMHBI (MOILYJIs)

MHWHOBPHAYKH POCCHUU
OEJJEPAJIBHOE 'OCYIJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXK/IEHUE
BBICIIIET'O OBPA3OBAHIA
«BAILIKUPCKUI TOCYJAPCTBEHHbIN YHUBEPCUTET»

COJIEP) KAHUE PABOYEM ITPOI' PAMMBI

0 JTUCIUIUINHE MUKpOKIOHAIBHOE PA3MHOKEHUE PACTEHUHN Ha 4 ceMecTp
Pabouyro mporpammy 3aueTHbIX equHUI] Tpynoemkoctu (3ET) 2
OCYILIECTBIISIOT: Y4eOHBIX YacoB:

JeKuui (B T.4. B MHTEPaKTHUBHBIX

dhopmax) 16
Jlekuuu: k. OMOJI. HayK, CT. TIpeTl. CEMHUHAPCKHX (B T.4. B UHTEPAKTUBHBIX (hOopMax)
A.b. Slxynosa
(IOJKHOCTB, Y. CTENIEHb, 3BaHUE, MPAKTHUYECKUX (B T.U. B UHTEPAKTUBHBIX
¢.1.0.) dhopmax)

J1a00paTOPHBIX 16

[IpakTyeckue 3aHATHS: KOHCYJIbTallUN
K. OMoJ1. Hayk, cT. pemn. A.B. 3a4er 9
Skynosa CEMECTP
(IOJKHOCTB, Y. CTEIICHb.3BaHUE, 9K3aMeH
¢.1.0.)

CP 39.8




d)opMa H3YYCHUS MATEPUAJIOB: JIEKIIHHU, IPAKTHYECKHE

OcHoBHAs U

®opMa TeKyIero

CTepUIIM3aIHH, pabora B

WH/IMBUYAJIbHOMY OIIPOCY

3aHATHS, CeMUHAPCKUE 3aHATHA, JIa00paTOpHbIe JONOJIHUTEbHas KOHTPOJIS ycleBaeMOCTH
Ne padoThl, caMoCTOsITeIbHAsl padoTa U TPY10eMKOCTh (B JINTepaTypa, 3ananns nvo (KOJUIOKBHYMBI,
Tema u cogep:kanue CcaMOCTOsITeIbHOM padoTe
peKoMeHayemMasi KOHTPOJIbHBbIE PadoThI,
n/n CTYACHTOB
cTyleHTaM (HoMepa KOMIBIOTEPHBbIE TeCThI
M3 CIHUCKA) T.1L.)
JIK IIP/CEM JIP CpP
1 2 3 4 5 6 7 8 9
Beenenue 4 1,2,34 3HayeHHe KyIbTypbl WNuauBuyanbHbIA or1poc
KyneTypa kiertok, TkaHei n KJIETOK, TKAHEH ¥ OPraHOB
OpraHoOB PacTEHUM: PEIMET, HomnonuurenbHas pacTeHui sl peleHUs
3agauu. Mcropus pa3Burus nuteparypa: 1,2,4 (yHIAMEHTANBHBIX
METOJIOB KY/IbTUBUPOBAHUSA npo6iIeM GHONOrHHL.
M30JIMPOBAHHBIX KJIETOK, TKAHEW U KynbTypa KJIETOK M TKaHeH
OpPraHOB PACTCHUH. KaK OCHOBa OMOTEXHOJIOTUH
pacteHuit
2. I'opMoHanbHast peryisuus B 2 1,2,3,4 [TonroroBkak komnoksuymy | Kommoxuym
KYIbTYpe KJIETOK M TKaHEeH, no TeMe XapakTepHCTHKa
CYCHIEH3HOHHBIE KYIbTYpHI JlononuurensHas PacTUTENIBHOHN KIETKH.
nureparypa: 1,2,4 OcobeHHOCTH
(bYHKIIMOHHPOBAHUS
PacTUTENIBHOHN KIETKH.
3. KynbTypa kineTok pacTeHui - 4 1,2,34 Nmmobunu3anus WupuBuyanbHbIA orpoc
cucTeMa JUId U3yuyeHHs CHHTe3a PacTUTENBHBIX KICTOK:
BTOPUYHBIX META0OIHUTOB. HononuutenbHas HE00XOIMMOCTh, OCHOBHBIE
KynbTypbl coMaTHYeCKUX KIIETOK. nureparypa: 1,2,4 MeTonsl. dusHonoruueckue
Mopdoduznonornueckas OCHOBBI IIPEUMYIIECTBA
XapaKTepPUCTHKA KaJUTYCHBIX UMMOONIIN30BaHHBIX
TKaHel. CycrieH3MOHHbIe PacTUTENBHBIX KIETOK
KynbTypbl. KynbTHBHpOBaHHE nepen TpaauLuOHHBIMU
OTZIENbHBIX KJIETOK. KynbTyphl criocobamu
TaIUTOUIHBIX KIETOK. KYJIbTUBUPOBAHHUS.
CucTeMbl KylIbTUBUPOBAHUSA
UMMOOHITH30BaHHBIX
KJIETOK
4. [IpuemMbl 1 MeTOBI 2 1,2,3,4 [ToaroroBka k WuauBuayanpHelil onpoc,

npoBepKa paboueii TeTpaan




JIaMHUHapHOM OOKce

JlononHuTenbHAS
nuteparypa: 1,2,4

Crepuinzanus pacTUTEILHOTO 2 6 5 1,2,34 [ToaroroBka k WuauBuayanbHeli onpoc,
JKCIUIaHTA, TPUTOTOBJICHUE MHIUBHYaJIbHOMY OIPOCY npoBepKa paboueii TeTpaan
NUTATEeNbHBIX CPell HononuutenbHas
nuteparypa: 1,2,4

KnonanbHOe MUKpOpa3sMHOXKEHHE | 2 2 5 1,2,34 O3nopoBieHue WuauBuayanbHeli onpoc,
pactennii. MeTopl KJIOHaJIbHOTO TI0CaJI04HOr0 MaTepuana oT | npopepka paboueii TeTpaau
MUKPOPa3MHOKEHHUS, JlononHUTENbHAS BupycoB. Co3naHue
03/10pOBJIEHHE MaTepHuaa oOT nuteparypa: 1,2,4 MCKYCCTBEHHBIX
BHpYyCcOB accolyanui
MeTo/bl KJIIOHAJIBHOTO
T — KYIbTUBHPYEMBIX j(J'IeTOK

BBICIIUX PACTCHHH C

MUKPOOPTaHU3MAaMH.

MeTtozp! coxpaHeHuUs

reHooHIa
Kietounas cenexius 2 5 1,2,34 [TpenmyiecTBa MeTona Komnoxsuym
MeTonpl KJIETOYHOM CENeKIHH. KJIETOUHOMN CeeKIUH in
I'eHeTHUEeCKHE OCHOBBI JlononuurenbpHasn vitro. TlpeumymecTBa
NPUMEHEHUs KyIbTYpbl KJIETOK B nureparypa: 1,2,4 MHKDOKITOHATEHOTO
CEJICKIIMOHHBIX LeJsX. BUb
KYJBTYpbI KJIETOK PACTEHUM, paswHOxeHus. Actopus
HICTIONBb30BAHUE B KJIETOYHOM metoza. daxropsl,
CEJICKIIMK. DTambl KJIOHAIBLHOTO BIIMAIOLIME Ha ITpoLecC
MUKPOPa3MHOKEHHUSI. MUKPOKJIOHAJIBHOTO

Pa3MHOXEHHUS.
MUKpOKIOHaIbHOE pa3MHOXKEHUE 2 4.8 1,2,34 [ToaroroBka k WuauBuayanbHelil onpoc,
pacTeHui, MONy4YEeHUE KaJLITyCHOM TECTUPOBAHUIO npoBepKa paboueii TeTpaan
TKaHU JlononHuTebHAS

nuteparypa: 1,2,4

Bcero yacoB: 16 16 39,8







