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1. llesiu ocBOeHUS] AMCHUILIMHBI (MOAYJIs1)

[lenssMmu ocBoeHus mucuuIUiMHBl (Momyns) «KymbTypa TKaHEeW H KJIETOK pacTCHHI»
SBISICTCS OCBOCHHME OOYYAIOIIMMHUCS TEOPETUYECKHMX OCHOB M METOJUYECKUX MPHUHIUIIOB
KyJIbTUBHPOBAHUS KIJIETOK BBICIIUX PACTEHUW M O3HAaKOMIIEHHE C (YyHIAMEHTAIbHBIMH U
NPUKJIAJHBIMA aCTIEKTaMH HCIIOJIb30BAHMS KYJIbTUBUPYEMBIX PACTHTEIBHBIX KIETOK.

B 3apaun nqucnuninunsl «KynpTypa TkaHel U KJIETOK paCTeHUI» BXOJUT:

- U3y4eHHE METOJI0B MOJYUYCHHUS U MOIyUEHHS in Vitro KaTyCHBIX, CyCIIEH3UOHHBIX KYJIbTYD,
TarIONIHBIX KIIETOK, U30JMPOBAHHBIX MPOTOILIACTOB;

- u3y4yeHue (pu3noa0ro-OMOXMMHUYECKUX MPOLIECCOB Y PACTUTENIbHBIX KIETOK B KYJIbTYpE, TAKKe
OMOTEXHOJIOTHI HAa OCHOBE KYJIbTHBHPYEMBIX PACTUTEIBHBIX KJIETOK.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JlaHHas TUCHMILIMHA COTJIACHO Y4YeOHOMY IUIaHy I10 JaHHOMY HalpaBJIEHUIO MOATOTOBKU
otHocuTcss K bnoky 1 «/uctumumsbel (MOAynau)», OJIEKTUBHbIE AMCLUILIMHBL (MOJIYJIN)
b1.B./1B.01.01.

Jlist ycnemrHoro OCBOEHHUS JAHHOTO Kypca HEOOXOIMMBI 0a30BbI€ 3HAHUS CICAYIOIIUX
mucuuiuive:  «boTtanuka», «OOmas Ouonorus u MuUKpoOuosorus», «OCHOBBI MOJEKYJISPHOM
OuoJIoruny, « JKOJIOTHUS.

OcCHOBHbIE TOHATUS M 3HaHME AUCUUIUIMHBI «OCHOBBI MHUKPOOHON OMOTEXHOJIOIMU»
HEPa3pbIBHO CBS3aHBl C OJHOBPEMEHHO M3y4yaeMbIMU JucuuIUIMHaMu: «lIpomblineHHas
o6uotexHomorus», «OCHOBbI MHUKpPOOHONH OMOTEXHOJOIMH», «JIekapcTBeHHbIE pacTeHHUs B
OMOTEXHOJIOrMM». 3HAHUSI U HaBBIKW, NMPUOOPETEHHBIE NPU M3YUYEHUU Kypca, HEOOXOAMMBI IpU
OCBOCHMM JUCHMIUIMH» «MenuuuHckass OuoTexHonorus», «lIpombliieHHas OHMOTEXHOJIOTHUS,
«IHK  Ttexnomormm», s  1OpoxoxaeHuss  [IpoM3BOACTBEHHOM  NMPAaKTUKH  HAY4YHO-
uccienoBarenabckas padoTa, BeinonHeHus: BKP.

3. Ilnanupyemble pe3ybTaThl 00y4eHHs 1O JMCUMUILINHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOTrPaMMBbI

B pesynbrare u3y4deHWs NUCHMIUIMHBI OOYYAIOUIMICS JIOMKEH YCBOUTH TPYAOBBIE (QYHKIUH B
COOTBETCTBMU ¢ mpodeccroHanbHbiM  cTangaaproM 26.008 Crermuaauct- TEXHOJOT B 00JIaCTH
OPUPOJOOXPAHHBIX (DKOJIOIMYECKMX ) OMOTEXHOJOTHHM yTBEp)KIEH MpHKa3oM MuHHMCTEpCTBA
TpyZaa u conranbHoil 3amuThl PO ot 21 1ekabpst 2015 roga Ne 1046 1)

22.004 Cneunanuct B 00JacTd OMOTEXHOJIOTUH MPOJYKTOB MUTAHUS YTBEPKIACH MPUKA30M
MunuctepcTBa Tpyaa u counnanbHol 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

O0600111eHH
bIC

TPYIOBbIE Tpynossie pynkuuu (TD) Bri6panusie Tpynosbie nerictBus (T/])
byHKIUN

(OTD)

Monutopu | OcyiiecTBieHHe

HT AKOJIOTUYECKOU OLICHKH

COCTOSIHUSI | COCTOSIHUS TIO/IHAI30PHBIX
OKPY’Karolll | TEPPUTOPUI U

el cpelbl C | BO3MOKHOCTU NMTPUMEHEHUS
MPUMEHEHHU | Ha HUX TMPUPOJOO0XPAHHBIX
eM ouorexuonoruii A/01.6
MIPUPOI00X
paHHBIX
OHMOTEXHOI




oruui A

O1ieHKa pucKa u
OCYIIIECTBIICHUE MEP
PO UITAKTUKH
BO3HHUKHOBEHHS 04aroB
BPE/IHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPHSX C
MPUMEHEHUEM
IIPUPOTOOX PAHHBIX
ouotexuonoruii A/02.6

[IpumeneHne 6MOTEXHOIOTHUYECKUX TPUEMOB
MPOTHUB MOSIBJICHUSI 04aroB BPEJAHBIX OPraHU3MOB

O000111eHHBI

E);ﬁiizime Tpynossie pynkiuu (TD) Bri6pannsie Tpynoseie neiicteus (T/1)
(OTD)

Benenue YnpaBiieHHE Ka4€CTBOM, BxonHolM 1 TEXHOTOTHYECKUH KOHTPOJIb KaYeCTBa
TEXHOJIOTHY | 6€30MacCHOCTBIO U CBIpBS, N0IY(HaOpPUKATOB U TOTOBOW MPOAYKIIMH
€CKOTO MPOCIICKMBAEMOCTBIO JUUIS OpPraHU3aIMy PaliOHAILHOTO BEJCHUS
npouecca MPOU3BOACTBA TEXHOJIOTHYECKOTO MPOLECCa MPOU3BOJICTBA B
MIPOM3BOJICT | OMOTEXHOJOTUYECKON HEAX pa3pabOTKHU MEPOINPHUATHH 110 TTOBBIIICHUIO
Ba MPOIYKIIUH JIJISl TUIIIEBOM 3¢ (HEeKTUBHOCTH TIPOU3BOACTBA

ouotexHon | nmpomsinuieHHOCTH D/02.6 OMOTEXHOJIOTHYECKON MPOAYKIIUU AJIsl MUIIEBON
OTrMYCCKOH MPOMBIIIUIEHHOCTH

MPOYKLIHUH

IS

UIIEBON

MIPOMBIIILIE

HHOCTH

Hpouecc HU3YyUCHUA JUCHUIIIIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIMUX KOMIIETEHITHM:

[T1K-1 CrniocobeH BiaieTh OCHOBHBIMU METOJaMH, IPUEMaMU IIJIaHUPOBAHUS U TIPOBEICHUS
HKCIEPUMEHTAIBHBIX HCCIE0BaHUM, 00paOOTKM M TPEACTaBJICHUS IONyYEHHBIX pPEe3yJIbTaToOB B

cBoel mpodeccuoHaTbHON 00J1aCTH;

[1K-3 T'oToB wucCmonp30BaTh COBPEMEHHBIE TEXHOJIOTHU B CBOEH MpodeccHoHambHOMI

06J'IaCTI/I, B TOM YHCJIC I/IH(i)OpMaHI/IOHHI)Ie, 0a3nl JAaHHBIX W MAKCThI IMMPUKJIAAHBIX ITPOrpaMM.




Kon u Kpurepuu oneHMBaHUS pe3yIbTATOB O0YYCHUS
HaNMCHOBAHHE Kon n J—
YHHUBEPCAILHOU HAaMMEHOBAHHE (DOTIOPOTOBHIiA,
KOMIICTCHIMH UHIUKATOpa KOMTICTEHITHS HE . .
JOCTHXKCHUS chpmMupoBaHa) TOpOTOBBIH Gasopiit TPOJIBUHYTHIH
YHHBEPCaIbHBIX
KOMIIETCHIUN
I1K-4. Cniocoben UA-1hks — He moxer He nocratouno | B mocraTounoit OTau4HO
OCYIIECTBIIATh [pumensier (hopMyIHPOBATH B | YETKO MOXKET CTCTICHU MOMKET bopmynupyer B
TEXHOJIOTUYCCKUN | METOMBI MOI0opa | paMkax dbopmynupoBath | (GOPMYIHPOBATH B | paMKax
mporiecce B U 3KCIUTyaTaluu MOCTaBJICHHON B paMKax paMKax MOCTaBJICHHON
COOTBETCTBHUH C TEXHOJIOTHYECKOT | IeNTH MPOEKTa MTOCTABJICHHOM MTOCTABIICHHOM LIeJIA TIPOCKTa
perIaMeHTOM 1 0 obopynoBaHUA COBOKYITHOCTB IIEJTH TIPOCKTa IIEJTA TIPOEKTa COBOKYITHOCTb
HCIIOJIb30BATh npu B3aMMOCBSI3aHHBI | COBOKYITHOCTh COBOKYITHOCTB B3aUMOCBSI3aHH
COBpEMCHHEIC TIPOU3BOJICTBE X 3a7ad, B3aMMOCBSI3aHH | B3aMMOCBSI3aHHBI | BIX 3aJ1ad,
TEXHUYECKHAE OMOTEXHOJOTHYEC | 00ECIIEeYMBAIOIIMX | BIX 3a7ad4, X 3a71ad, 00eCcIIeYnBaroIL
CpencTBa s KOH MPOIYKINN ee JIOCTDKEHNE. obecrieqnBarony | oOECIEUYNBAOIINX | HX €€
U3MEPEHUS He moxer X ee ee IOCTH)KCHHE. JIOCTIDKCHUE.
OCHOBHBIX OIIpENEIATh JOCTHXKEHUE. JocraTouHo UeTko MOXKeET
mapamMeTpOB OXKHUIaeMbIe He mocraTtoyHo | 4eTKO MOXKET OTpeNeNiTh
OMOTEXHOJIOTUIECK Pe3yabTaThI YETKO MOXKET OTpEeNeNATh OXKHUTaeMbIe
UX MPOIIECCOB, peleHus OmpeNeyiTh OXKHTaeMbIC Pe3yIbTAThI
CBOMCTB CBIPhS U BBIZICIICHHBIX 0KHJacMbIe pe3yIBTATHI peuIeHus
TIPOAYKITUHI 3a/ad. Pe3yIBTATHI pemeHus BBIZICIICHHBIX
pemeHus BBIZICJICHHBIX 3a/1a4.
BBIJICJICHHBIX 3aad.
3amad.
N-2px.4 — He moxer HenocraTouno JloctaTo4Ho VYcnemnHo
[IpoBomut MPOSKTHPOBATh | YETKO MOXKET XOPOIIO MOXKET MOXET
ONTUMH3AIIHIO pelieHue MPOCKTUPOBATh | MPOCKTHPOBATH MPOCKTHPOBAThH
TEXHOJIOTHYCCKUX KOHKPETHOMH pelieHue pelieHue pelieHue
NPOLIECCOB 3a7]a4y NIPOEKTa, | KOHKPETHOH KOHKPETHOU KOHKPETHOU
MIPOU3BOJICTBA BBIOUpast 3aJauu MPOEKTa, | 3aJa4M MPOCKTa, 3a/1a4u TPOECKTa,
O6uoTexHOIOrN4YeC ONTUMAJIbHBIN BBIOMpas BBIOHpast BBIOMpAst
KOM MPOAYKIIUU crocob ee ONTUMAaJIbHBIN ONTUMAaJIbHBIN ONTUMAaJbHBIN
Ha 0a3e PeIIeHNs, UCXO | CcIocob ee crocob ee croco0 ee
CTaHIAPTHBIX W3 ICUCTBYIONINX | pEIICHUs, pEIIeHs, UCXOs | PeICHHS,
MaKeTOB MPaBOBBIX HOPM | HCXOJS M3 13 ICUCTBYIOMNX | MCXOIS U3
TIPUKIIATHBIX 1 UMEIOITUXCS JIEHCTBYIOIINX MPAaBOBBIX HOPM | NEHCTBYIOMIHX
porpamMm pecypcoB u MIPABOBBIX 1 UMECIOIINXCS TIPaBOBBIX
OTpaHUYCHUH. HOPM H pecypcoB u HOPM H
HMEIOIIUXCS OTpPaHUYCHUH. HUMCIOIIUXCS
pecypcoB u PECYPCOB 1
OTrpaHUYCHUH. OTpaHUYEHUN.
IIK-5 CrocobeH K N-1nxs — He npumensier He nocratouno | B mocraTounoit CBo0oHO
peanu3aiiy 1 IIpumensier CIOCOOBI MPUMEHSICT CTeTeHU PUMEHSIET
YIPABICHUIO CIoco0BI OpraHu3aluu CIoCOOBI MIPUMEHSIET CII0COO0BI
OMOTEXHOJOTHYECK | OpTaHU3aIUH MIPOU3BOJICTBA H OpTaHU3aIIH CITOCOOBI OpTaHU3AIIH
HMH TIpoTIeccaMu MIPOU3BOJICTBA H 3¢ deKTHBHOM MIPOU3BOJICTBA U | OPTaHU3AINH MIPOU3BOJICTBA H
3¢ PeKTHBHOM paboTsI 3¢ PeKTHBHOM MIPOU3BOJICTBA U 3¢ dexTHBHOM
paboTsl TPYAOBOTO paboTsl s peKkTUBHOM paboTsl
TPYIOBOTO KOJUICKTHBA Ha TPYAOBOTO paboTHI TPYAOBOTO
KOJUICKTHBA Ha OCHOBE KOJUICKTHBA HA | TPYIOBOTO KOJUICKTHBA Ha

OCHOBE
COBPEMEHHBIX
METOJIOB
YIpaBICHUAS
OHMOTEXHOJIOTHYEC
KOT'0 mporecca

COBPEMEHHBIX
METOJIOB
YIIpaBIEHUS
OHMOTEXHOJOTHYEC
KO0 mporecca

OCHOBE
COBPEMEHHBIX
METOJIOB
YIpaBICHUS
OHMOTEXHOJIOIHY
€CKOro
mporiecca

KOJUIEKTHUBA Ha
OCHOBE
COBPEMEHHBIX
METOJI0B
YIIpaBICHUS
OMOTEXHOJIOTHYEC
KOTO Iporiecca

OCHOBE
COBPEMEHHBIX
METO0B
yIpaBJICHUS
OHMOTEXHOJIOTNY
€CKOro
mporecca




B pe3ynbrare ocBOeHUS TUCHIUTUIHHBI 00yJaIONTUIICS TOJKEH:
3namo:
- TEXHUKY BBEJICHHS B KYJIbTYPY U METO/IbI BBIpAIIUBaHUs IN Vitro;
M30JIMPOBAHHBIX KJIETOK BBICIIMX PAaCTCHUN;
- IUTOJIOTUYECKHE, TCHETUICCKUE U (PU3UOJIOTO-XUMHUYECKAE OCOOCHHOCTH TOMYJISIHNA JJTATEIHHO
KYJIbTUBUPYEMBIX PACTHTEIIbHBIX KJIETOK;
- TMEPCHEKTUBBI KCIIONB30BAHMS KJICTOYHBIX KYIBTYp MJIsl TOJYyYEHHS SKOHOMHUYECKU-BAKHBIX
OMOJIOTNYECKH-aKTUBHBIX BEILECTB;
- CYTh TEXHOJIOTHH MHKPOKIOHAJIHLHOTO Pa3MHOXKCHHS PACTEHUN U TOIYy4YEHHUS O370POBICHHOTO
MOCaJI0YHOTO MaTepHaa;
- TEXHOJOTHH Il OOJIETYCHUS W YCKOPCHHS CEJCKIIMOHHOTO TMPOIecca, TaKkKe CIoCOObI
T€HETUYECKOHN TpaHCPOpMaLUK PACTEHU;
- MECTO ¥ POJIb KYJIbTYPhI KJIETOK M TKaHEH B COXpaHEHUU IeHO(POH/1a BHICIITUX PACTCHUM.
Ymemes:
- OCYIIECTBJIATh CENTHYECKUE TIPOLICTYPHI IO MOTYYSHUIO B MTACCHPOBAHUIO KAJUTYCHBIX H
CYCIICH3MOHHBIX KYIBTYP;
- IPOU3BOJIUTH yUET MOKa3aTeseil pocTa KIETOYHBIX KYIbTYp, OLEHKY HX KHU3HECIIOCOOHOCTH U
MOP(}OIOTHYECKHUX XaPaKTEPUCTHUK;
- OIpEeENATh HalpaBiieHne MopdoreHesa B KyJlIbType KIETOK M TKaHe Ha OCHOBE BapbHUPOBAHUS
COOTHOIIIEHUS AYKCUHOB U IIATOKWUHUHOB B TIUTATEIIBHON CPE/IE;
- IPUMEHSTH 3HAHHS 00 0COOEHHOCTAX KYJIbTUBUPYEMBIX PACTUTEIBHBIX KIETOK IPH
OCYIIECTBIICHUN OMOTEXHOJIOTHUYECKUX MPOIIECCOB HA X OCHOBE;
- CHCTEMaTH3UPOBATh U 0000IaTh WHPOPMAITHIO IO HCIIOJIB30BAHHUIO PECYPCOB MPEANPUSTHUS,
- IJTAaHUPOBATH IKCIIEPUMEHT, 00padaThIBaTh U MPEAOCTABIISITH MOTYYECHHBIE PE3YJbTATHhI.
Bnaoemo:
- OCHOBHBIMH METOJAMH W TPUEMaMH IPOBEACHHUS SKIECPUMEHTAIBHBIX HCCICAOBAaHUN B CBOEH
poQeCCHOHAIBHON 00J1aCTH;
- CITIOCOOHOCTHIO K peai3aliy U yIPaBICHUIO OMOTEXHOJIOTHYECKUMHU MPOIECCAMH.

3.1. MaTpuia cooTHeCeHHsI TeM/Pa31e/I0OB Y4eOHOH TUCUMILIHHBI (MO1YJIfA) U
(¢Gopmupyembix B HUX PO eCCHOHATBHBIX KOMIIETEHIIU A

Komnereniuu OOmee
KOJINYECTBO
Tewmsl, pazzensl AMCHUATIINHBI KOMICTCHIHMH
1IK-1 [IK-3
Beenenune. KynbpTypa KIETOK M TKaHEH Kak OCHOBA - + 2
OMOTEXHOJIOTUH PACTEHHUH.
MeTobl KyIbTUBUPOBAHUS 1n Vitro KJIETOK U + + 2
TKaHEH BBICIIKMX PACTCHUI
buoTtexHonorus KJIeToK BRICUIMX PaCTeHUH in + + 2
vitro
buorexHoIOrMM Ha OCHOBE KYJIbTUBHPYEMBIX + + 2
KJIETOK, TKAHEW U OPraHOB PACTEHUN

4. CTpyKTYypa " colepKaHue TUCHUILTUHBI (MOIYJIs)

O6H_[a}1 TPYAOCMKOCTb JUCHHUIIJIMHBI COCTABJIACT 2 3a4éTHEIE CAUHUIIBI, 72 aKaz. gaca.
4.1. O0bemM TUCUMILUIMHBI U BUABI y4e0HO padoThI

5




Bun 3agaruit

Bcero akan. gyacos

ITo ounoit hopme [[lo 3aounoM

o0y4eHus dbopme oOyueHust

(8 cemectp) (3 kypc)
OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI 72 72
KonTakTHas pabota o0ydaromuxcs ¢ mpernogaBaTesieM 36 8
AyIUTOpHBIC 3aHATHUS, B T.4. 36 8
JIEKIIUU 12 2
MPaAKTUYECKHE 3aHATHS, BCETO 24 6
CamocrositenpHas padora, B T.4. 36 60
nmpopaboTKa ydeOHOTro Marepuana MO JIUCIHUIUIHHE 22 44
(KOHCIIEKTOB  JICKIWi, Yy4eOHHUKOB, MaTepUAIOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHhI 8 16
MOJITOTOBKA K C1a4e MOJTyJIs 6 -
KoHTpoub - 4
Bu uTOroBOro KOHTpOJIS 3a4yer 3a4er

4.2. Jlekuuun

Paznen nucuurnnuuel (MOYJIst), TEMBI JIEKIIUHN U
UX COJIepKaHue

OOBeM B akajg. dacax

DopmupyeMbl

c

O4YHas1

hbopma
oOyueHus

(bopma

Bao4dYHas

oOyueHUs

IKOMIICTCHIIU

Paznen 1. Beegenue. KynbTypa KiIeTOK M TKaHel
KaK OCHOBa OMOTEXHOJIOTUU PACTECHUH.

KynbpTypa KJIETOK 1 TKaHEW Kak OCHOBA
OMOTEXHOJIOIMH PACTCHUH.

0,5

[K-1; I1K-3

Pa3znen 2. Meroap! KylIbTHBUPOBAHHUS 1in Vitro
KJIETOK Y TKAaHEH BBICIINX PACTCHUMH.

VYcnoBUs cenTUKY PU BBHIOTHEHUH paboT 1O
KYJIbTUBUPOBAHUIO PACTUTEIBHBIX 0OBEKTOB In
Vitro, METOJIbI U IPUEMBI CTEPHIIU3AINH
pacTUTEIHLHOTO MaTepHalia IMPU BBEJICHUU B
KynbTypy KaminycHble KyabTyphl.

0,5

[1K-1; ITK-3

KynbTuBupoBaHue OAMHOUHBIX KIeTOK. KynbTypa
TarIONIHBIX KIIETOK.

0,5

[1K-1; ITK-3

Ky.]'IBTypa N30JIMPOBAHHLIX ITPOTOIIACTOB.

0,5

I1K-1; ITK-3

Pasnern 3. BHOTEXHOIOIUA KIIETOK BBICIIINX
pacTeHui in vitro.

OCHOBHBIE TIEPECTPONKH, TIPOUCXOJISIIUE TTPU
nepeBo/ie KIETOK PacTeHUi B KyabTypy in Vitro.
JuddepeHnmpoBka KIECTOK B KyabType in Vitro.

TIK-1; TIK-3

Pasnen 4. buotexHo10ruu Ha OCHOBE
KYJbTUBUPYEMBIX KJIETOK, TKAHEW U OPraHOB
pacTEHUN.

KieTounbsle TEXHOIOTHH MMOJIYUCHUA
SKOHOMHYECKH BaYKHBIX OMOJIOTHYCCKH aKTHBHBIX
BCIIECTB PACTUTCIIBHOI'O IPOUCXOKICHHA.
buoTtexHonOrNsa KIOHAIBHOIO

TIK-1; TIK-3




MUKPOPA3MHOKEHHSI U 03JJ0POBIICHUS] PACTEHUH.

Hroro 12 2 2
4.3. lIpakTnyeckne 3aHATUSA
No HaumenoBanue 3anstus OObem B akaj. dopmupyembie
TEMBI qacax KOMIIETEHIIH
OuyHast ~ BaodHas
dbopma  [bopma
00y4yeHHsT 00 yueHUs
1 Texnuka paboTsl B jaboparopuu. [Ipurorornenue 4 1 ITK-1; TIK-3
MaTOYHBIX PAacTBOPOB (B (opMe MpPaKTUYECKOU
MOATOTOBKH)
2 [IpuroroBineHue JKUAKOW H  arapyu30OBaHHOU 4 1 ITK-1; TIK-3
nuTaTeNbHOU cpensl Mypacure — Ckyra (B opme
MPAKTUYECKON TOJITOTOBKH)
3 [ToagroToBka  pacTUTENBLHOTO  MaTepuaja H 4 1 ITK-1; TIK-3
M30JISIIMST AKCIUIAHTOB (B (opMe IMpaKTUYECKOU
MTOATOTOBKH)
4 [locanka W KyJIbTUBHpPOBaHHE OKCILUIAHTOB Ha 4 1 I1K-1; TIK-3
arapu3oBaHHOU cpene (B (opme MpaKTHYECKOU
MTOATOTOBKH )
5 Perenepanus pacTeHui U3 KaJUIyCHON TKaHU 4 1 ITK-1; TIK-3
6 MUKpOKIIOHAJIBHOE pa3MHOKEHHE PACTEHUN U 4 1 I1K-1; ITK-3
MOJTy9YEeHHE 03JI0OPOBICHHOTO TTI0CAI0YHOTO
MaTepuaia
Bcero 24 6
4.4. JladbopaTopHbIe padoThI He NMPETYyCMOTPEHbBI
4.5. CamocrosiTeibHAsA padoTa 00y4arOLIUXCH
OO0BeM B akaj. 4ac,
Paznen .
Ne Bun camocTrositenbHOM pabOThI OYHas 3a09Hast
JUCITUTIAHBI
dopma dopma
oOyueHus: | oOyueHus
[TpopaboTka y4eOHOro MaTepuana 1o 4 10
1 | AucuumianHe (KOHCHEKTOB JIEKLUH, y4eOHUKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
Paznen 1 o | BEIMONTHEHHE KOHTPOIIBHOI PaboTHI 2 4
3 | IloaroToBka k caaue MOIys 1 0
Paznen 2 [TpopaboTka y4eOHOro MaTepuana 1o 6 14
1 | mucummuiHe (KOHCIEKTOB JIEKIHMH, YYeOHHMKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
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2 | BeimonHeHne KOHTPOIBLHON paOOTHI 2 4
3 | IloaroroBka K caue MOIYJIS 1 0
[TpopaboTtka y4eOHOT0 MaTtepuaia o 6 10
1 | mucummiuHe (KOHCHEKTOB JIEKIHH, Y4eOHUKOB,
Paznen 3 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHHe KOHTPOJIBHON pabOTHI 2 4
3 | IlogroroBka Kk caade MOIYJIs 2 0
[TpopaboTka y4e0HOTO MaTepuana o 6 10
1 | mucummuinHe (KOHCIIEKTOB JIEKIMH, Y4YeOHHMKOB,
Paznen 4 MaTepUAJIOB CETEBBIX PECYPCOB)
2 | BeimosiHeHHe KOHTPOJIBHON pabOTHI 2 4
3 | IlogroroBka Kk caade MOIYJIs 2 0
Uroro: 36 60

[Tepedyenp MeTOANYECKOTO OOECTIEUEHNUS ATl CAMOCTOSTEIBHON pabOThI MO AUCLUILIMHE (MOAYIIO):
1. Xosanosa E.B. Cypaiikuna M.A. MeTtoanueckue ykazaHHs Ui CAMOCTOSITEILHON paboThl M
BBINOJIHEHUS] KOHTPOJIbHOW pa®oThl no aucuuiuinHe «KylbTypa TKaHel U KJIETOK PacTeHWM» JUIs
oOyuaromuxcs 1mo HanpasieHuto noarotoBku 19.03.01 buorexnonorus. - Muaypunck 2021.

4.6. BoInosiHeHHe KOHTPOJILHOI padoThl 00yUaIOIMMKCS 3204HOI (POPMBI

Baxnoit ¢opmoil camocTtoATenbHOM paboThl 00yyarolierocss sBISETCS HaIMCaHUE
KOHTPOJIbHON paboThI.

Ienn BbIMOIHEHUS PAOOTHI:

— CHCTEeMaTu3alus, 3aKperyieHne M YIIyOJICHHE TEOPeTHMUYEeCKHX 3HAHUN W yMEHUH
IIPUMEHATD UX JUISl PELICHHS] KOHKPETHBIX IIPaKTUYECKUX 3a/1ay;

— pa3BUTHE HABBIKOB CaMOCTOSTEIBHOW HaydyHOW paloThI (IUTAHWPOBAHHE W IMPOBEICHHE
UCCIIEIOBaHMs, padoTa C HAyYHOHW M CIPABOYHON IUTEPAaTypoil, HOPMATUBHBIMU IPAaBOBBIMHU
aKTaMM, UHTEpIpeTalus NOJTy4eHHBIX pe3yabTaToOB, UX NPABUIIbHOE U3JI0KEHHUE U 0(OPMIICHHE).

Pabota gomkHa oTBeUaTh ClEAYIONUM TPEOOBAHUSIM:

— (¢opMHpOBaHHE AaBTOPCKOM MO3MIMU 1O OCHOBHBIM TEOPETUYECKUM M IMPOOJIEMHBIM
BOIIpOCaM;

— aHaJu3 HAYYHOU U y4eOHOM JIUTEepaTyphl IO TEME BOIPOCa;

— CBSI3b IIPEAMETA C aKTyaJIbHBIMU IPOOJIeMaMu COBPEMEHHOM HAyKU U MPaKTUKY;

— JIOTUYHOCTb U3JIOKEHHUS, ApTyMEHTUPOBAHHOCTh BBIBOJIOB M 0000ILIEHHIA.

3anaHus B KOHTPOJIbHON pa0oTe HampaBieHbl Ha 3aKpeIieHHe TEOPEeTHYECKUX 3HAHUM
00y4aromerocst ¥ OBJIAJICHUST HABBIKAMH 110 U3YYEHHIO METOJOB KyJIbTHBHPOBAHUS IN VItro KiIeTok
Y TKaHEW BBICIIUX PACTEHUM.

KontponbHast paboTa BKIIOYaeT S5 TEOpPETUUYECKUX BOMpocoB. Bpibop Bapuanra
omnpezensercs nociaeaHed MUppoi 3a4eTHON KHIKKH.

IlepeyeHp BONPOCOB MPEICTaBIEH B METOJMYECKMX YKa3aHUAX JUI  BBIIIOJIHEHUS
KOHTPOJIbHOM paboThI.

4.7. Conep:kanue pa3iejioB JUCHUILIMHBI

1.KynpTypa KieTok M TKaHeill Kak ocHoBa OuoTexHosnoruu pacteHuil. KymabTypa kieTok,
TKaHEH! U OpPraHOB PACTEHMN: IpeaMeT, 3anadd. Mcropus pa3BUTHUS METOLOB KYJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK, TKAHEM M OpraHoB pacTeHui. M3ydeHume KyiabTypbl KIETOK, TKaHEU H
OpraHoOB pacTeHHUH [uid pemeHus (yHIaMEHTAIbHBIX mpobiem Ouonoruu. Peanuzauus u
ylpaBjieHuEe OMOTEXHOJIOTMYECKUMU MPOLIECCAMH.

2. MeTo/1bl KyJIbTUBUPOBAHMS in Vitro KIETOK U TKaHEeH BBICIINX PACTECHUH.

VYc10BUS CENTUKH MPH BBIMOIHEHUH pabOT MO KYJIbTUBUPOBAHUIO PACTUTEIBHBIX OOBEKTOB
in vitro, METOJbI ¥ MPUEMBI CTEPHIIN3ALUMN PACTUTEIILHOTO MaTepHala MpH BBEJCHUU B KYJIbTYDY.
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[TutarenbHble cpenbl, PEryaATOPHl POCTa PACTEHUH M UX MPHUMEHEHHE Uil KyJIbTHBUPOBAHUS
PACTUTENBHBIX KJIETOK M TKaHEH in vitro. BimusiHue ¢usnueckux (HakTopoB Ha (HU3HOIOTHYECKOE
COCTOSIHHE U30JMPOBAHHBIX KJIETOK U TKAHEN PACTEHUM.

Kamnycubie xkynbTypbl. Ponb KaqulyCHOW TKaHM B MHTAKTHOM pacTeHHHU. MOJEKYJIsSpHO-
(du3noIOrHUecKrue OCHOBHI Mpouecca neauddepeHnmranum kietok. TUITbI KaJUTYCHBIX KYJIBTYp U HX
xapaktepuctuka. CyOKynbTHUBHpOBaHUE KalycoB. llokazaTenu pocTa KallIyCHBIX KYJIBTYP.
Hcnonp30BaHue KaTyCHBIX TKaHEeH B (yHIAMEHTAIbHBIX HCCIEAOBAHHUAX OHOTEXHOJIOTHH.
Cycnen3uoHHble KyIbTypbl. OCHOBHBIE MIPEUMYIIECTBA KYJIbTUBUPOBAHUS KIETOUYHBIX CYCIICH3HI.
CriocoObl TIONMYYEeHUsI CYCIIEH3MOHHBIX KYJbTYp. THIBI KJIETOYHBIX CycHeH3uid. dDakTopsl,
BJIMSIOUINE HA CTENEHb UX 3rperupoBaHHOCTH. OCHOBHBIE MapaMeTphbl CYCIEH3MOHHBIX KYIBTYP.
Crioco0b! KyIbTUBUPOBAHUS KIETOUYHBIX CYCIICH3UH.

KynbTuBupoBaHuEe OJMHOUYHBIX KJIETOK. METOIbl HW30JIMPOBAHUS OJWHOYHBIX KIIETOK.
Mertopl BeIpamuBanus iN Vitro 0OMHOYHBIX KJIETOK (METOJ KYJIbTYPbl HSHBKU, METOJ| IUICHTHHT,
METOJI MUKPOKYJIBTYpbI). DakTop KOHAUIMOHUPOBaHUS. V3yueHue KylabTypbl OTAEIBHBIX KJIETOK
JUIS IOKA3aTeNIbCTBA TOTUIIOTEHTHOCTH PACTUTENFHON KIETKH.

Kynbrypa ramnougnsix kierok. [lomyuenue ramiouaneix pacteHuil. OCHOBHBIC ITYTH
agnporeneza. @axTtopsl, BimsAoommMe Ha 3((eKTHBHOCTE aHAporeHe3a. MeTon KyJIbTyphI
MBUTBHUKOB U METOJ] KyJIbTYpPhl MUKPOCIIOP, HX IPEUMYILIECTBA U HEAOCTATKU. AHAPOreHes in Vvitro,
CHOCOOBI UACHTU(DHUKAINH TaIJIONUIOB.

KynbTypbl M30IUPOBAaHHBIX MPOTOIUIACTOB. YCJOBHSI U CIOCOOBI KYJIBTHUBHPOBAHUS
IPOTOIUIACTOB. METOIbI CIIMSHUS MPOTOILIACTOB. MEXaHU3M CIUSHHS MPOTOIIIACTOB.

3. BuoTtexHOI0rUs KJIETOK BBICIIMX PACTEHUH In Vitro.

OCHOBHBIE TIEPECTPONKH, MPOUCXOAAIINE NPU MEPEBOAE KIETOK PACTEHUH B KYJIBTYpY in
vitro. CpaBHUTEIbHAs XapaKTEPUCTHKA COMATHYCCKUX KJIETOK BBICIIMX PACTEHHHA W KJIETOK,
KyJbTUBHUPYEMBIX B YCIOBHSX in vitro. Mopdomorudeckass M TEHETHYECKass T'eTepOreHHOCTH
NOMYNSIIMA ~ JUIMTEIBHO  KYJIbTUBUPYEMBIX  KIETOK  BbIcIMX  pacteHuil.  CoxpaHeHue
AMHUTEHETUYECKUX CIIOCOOHOCTEH pacTeHHs JoHOpa. CHHXPOHHOCTh KJIETOYHBIX KynbTyp. Poct
KJIETOK B KyNIbType in vitro. XapakTtepuctuka (a3 poctoBoro mnukia. CrocoObl CHHXPOHH3AIUU
KJICTOYHBIX KYJIBTYP.

JuddepenunpoBka KIETOK B KyabType un vitro. Tumnsl quddepenumrpoku. MonekynspHo-
¢dusmomornueckrue OCHOBBHI mporecca auddepenunannr. OCHOBHbIE THIBI JUDPEPEHIIUPOBKH.
['ncrorenes. @U3HONOIHYECKUE aCMEKThl CTUMYISALMU (JI0O3MO- U KCuiieMoreHesa. Mopdorenes.
[Ipsimoit u HempsMoilt Mopdorene3. Mopdodusnonornyeckass XapaKTEpUCTHKAa PHU3OTEHE3a,
¢duopanbHOro M crebineBoro opraHoreHe3a. @akTopbl, ONpPENENSIONIMEe BO3MOXKHOCTb U
HaIpaBJIEHHOCTH Tpoliecca opranoreHe3a. ComaTuueckuii sMOpuorenes. Pereneparus pacteHuit.

4. BUOTEXHOJOTUHM HAa OCHOBE KYJIbTUBUPYEMBIX KJIETOK, TKAHEH U OPraHOB pacTEHUI.

Krnerounsie TEXHOJNOTHH TMONYyYCHHUS SKOHOMHUYECKH BAKHBIX OHOJIOTHUECKH aKTHBHBIX
BEIIIECTB PAaCTUTEIBHOIO MpoucxoxaeHus. [IpeuMyiecTBa CHOIb30BAHUS KIETOUYHBIX KYJIbTYp B
Ka4ecTBE MPOAYIEHTOB OHOJOTHMYECKH AaKTUBHBIX BEIIECTB 110 CPAaBHEHUIO C HMHTAKTHBIMHU
pacteHusIMH. OCOOEHHOCTH BTOPHUYHOTO METaboNM3Ma B KyJIbTypaX M30JIMPOBAHHBIX KIIETOK
BBICIIMX pacTeHWi. DakToppl, BIHMSIOIMIME HAa HAKOIJICHWE BTOPUYHBIX METa0OJUTOB,
KYJIbTUBHPYEMBIX KJIIETKAMU PACTCHUH.

depMeHTEpHOE  BBIpAlIMBaHWE OWOMACCHl  KIIETOK-TIPOAYIICHTOB, KOHCTPYKTHBHBIC
0c00EeHHOCTH OHMOpeakTOpoB. PeXXMMBI KyIbTUBUPOBAHUS PACTUTENbHBIX KJIETOK B OMOpEaKkTopax.
Turmbr paboT MO CO3aHHUIO TPOMBINUIEHHBIX TEXHOJIOTHIA JUTSI TIOYYEHHUST OMOIOTHYECKH aKTHBHBIX
BEIIECTB C IIOMOIIBIO KYJIbTHMBHPYEMBIX KJIETOK pacTeHuid. IlpemmymiectBa M mNepCHEKTHUBBI
UCTIONB30BaHUSI  MMMOOWIIM30BAHHBIX  PACTUTENBHBIX  KJIETOK B OMOTEXHOJOTHYECKUX
npou3BoicTBax. OCHOBHbBIE HANIPABICHUS UCIIOIb30BAHUS KYIbTUBHUPYEMBIX PACTUTENIBHBIX KIETOK
Iu1st OrnoTpaHchopmaIuu.

buoTtexHonorus  KJIOHAJBHOIO  MUKPOPa3MHOXKEHHS U O3JIOPOBICHHMS  PACTECHUH.
[TpenmymiecTBa KIOHAIBHOTO MHUKPOPa3MHOXKEHUS B CPAaBHEHHH C TPAJAWIMOHHBIMH METOIaMU
BEreTaTMBHOTO pa3MHOXeHUs pacTeHuidl. O01acTH NPUMEHEHUs] MUKpPOpa3sMHOXKeHus. TpedoBaHus

9



K 00BEKTaM, HCIIOJIb3YEMbIM JJIsl KJIOHATBHOTO MHUKPOPAa3MHOXKEHUS pacTeHHil in vitro. CrocoOsl
MHKpPOKJIOHUPOBAHUSI PACTCHUI. XapaKTEPUCTHKH OCHOBHBIX JTallOB MHKPOPAa3MHOXKEHHUS.
OU3N0IOrHYecKre 0COOCHHOCTH PEreHEePaHTOB U HEOOXOIUMOCTh B CO3AaHUU OCOOBIX YCIOBHM X
amanrauu ex vitro. dakTtopsl, Biustomue Ha >(PQPEKTUBHOCTH Mpolecca MUKPOKIOHATBHOTO
pasMHOXKEHUs1 pacteHuidl. Cucremaruzanmuss ¥ 0000meHne WHGOPMAIKMU MO HCHOIB30BAHUIO
pecypcoB  mpeanpuATus. MeToApl MOJdydeHHs Oe3BHPYCHOTO IOCAaJOYHOTO Marepuana,
BO3MOXKHOCTH M TIEPCIEKTHUBBI MX HCHOJb30BaHus. [lmanupoBanue skcnepumeHnTta, oOpaboTka u
IPEI0CTaBICHHUE TIOTYYCHHBIX PE3YJIbTaTOB.

5. O0pa3oBaTe/ibHbIC TEXHOJOTHH

Bun yue6HOH paboThI O06pa3oBarenbHbIE TEXHOJIOTHH

Jlexuun OJEKTPOHHBIE MaTepHalibl, HCIOJIB30BAHUE
MYJBbTUMEAUMHBIX ~ CPEACTB,  Pa3laTOYHBIN

MaTepuan

OOcyxaeHne W  aHaIM3  MPEUIOKEHHBIX
BOIPOCOB ~ HAa  ayAMTOPHBIX  3aHATHIX,
VHMBUAYaJIbHbIE JTIOKJIa/bl, TECTUPOBAHUE

[IpakTnueckue 3aHATUA

CamocTosTelIbHbIE pa6OTbI 3aH_II/ITa n MMpE3CHTal U pe3yJibTaTOB

CaMOCTOATCIIbPHOI'O UCCIICAOBAHNA HA 3aHATUAX

6. @OH/1 OLIEHOYHBIX CPEACTB TUCHMIIMHBI (MOLYJIs)
6.1. [laciopt hoHIA O1LIEHOYHBIX CPECTB MO TUCIHUILINHE

No Kon O1IeHOYHOE CPEICTBO
KonTponupyemsble paznensl (TEMBbI) .
1/ * KOHTPOJIPYEMOit HaMMEHOBAaHHUE KOJI-
JACITUILINHBI

KOMIICTCHIIMH BO

1 | Beenenme. Kymbprypa xnerok wu | IIK-1; TIK-3 [TecToBble 3a1aHUs 20
TKaHEH KaK OCHOBAa OMOTEXHOJIOTHH Pedepar 2
pacTeHHi. Bonpoce! i 3auera | 4

2 MeTobpl KyIBTHBUPOBAHUS in Vitro IIK-1; I1K-3 TecToBBIE 3agaHU 30
KJIETOK H Pedepar 3

TKaHeW BBICIIUX PACTCHHM Bonpocer qist 3auera | 28

3 | bHOTEXHOIOrUs KJIETOK BBICIINX I1K-1; I1IK-3 TecToBEIC 3aaHUS 30
pacteHuil in Pedepar 1

Vitro Bonpocer yist 3auera | 11

4 BruorexHonoruu Ha OCHOBE IIK-1; I1K-3 TecToBBIE 3agaHUs 20
KYJIbTHBHUPYEMBIX Pedepar 2

KIJIETOK, TKAaHEl U OPraHOB PacTEHUM Bonpocer s 3auera | 22

6.2. [lepeueHsb BONPOCOB /IS 3a4eTa

1. IIpenmeTr KyabTypbl KJIETOK, TKAHEN U OPraHOB PacTeHUH. TOTUNIOTEHTHOCTh PACTUTEIBHON
ki1etku. Peanu3zarms u ynpasnenne OuorexHoiornueckumu npoueccamu (I1K-1; TIK-3).

2. 3HaueHume MeToAa KYNbTYpbl KJIETOK, TKAHEM M OpPraHOB pACTEHUW [UIS PEIICHUS
¢dyHnameHnTanbHbIX ipodiiem ouonorun (I1K-1; [TK-3).

3. KynbTypa Ki1eTOK U TKaHe# kak ocHoBa OuorexHonoruu pactenuit (IIK-1; TIK-3).

4. Wcropus pa3BUTHS METOJa KyJIbTHBHPOBAHHS KJIETOK, TKaHel U opraHoB pactenuid (ITK-1;
[K-3).

5. YcaoBus acenTHKY NPU BBIMOJIHEHUH padoT MO KyJbTHBUPOBAHUIO pacTeHuil in vitro (ITK-1;
[K-3).

6. MeToapl 1 mpHEeMbl CTEpUIIM3ALMM PACTUTEIBHOTO MaTepuana Mpu BBEACHUM B KYIbTYpY
(IMK-1; TIK-3).
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7. IMutarenbHble cpenbl A KyIbTUBUPOBAHUS PACTUTENBHBIX KJIETOK M TKaHeH in vitro (ITK-1;
[1K-3).

8. PerynsaTopsl pocTa pacTeHUl M HMX HCIOJIb30BAaHHUE Ui KYIbTUBUPOBAHUS PACTHTEIBHBIX
KJICTOK U TKauei in vitro (ITK-1; TIK-3).

9. ®usnueckue GakToOpbl, ONTUMATBHBIC ISl KYJIBTHBHPOBAHUS KJIETOK M TKaHe# in vitro (ITK-
1; TIK-3).

10.Ponp KamutyCHOW TKaHM B MHTAakTHOM pacteHuu. Das3pl ee pa3BuTus. OCHOBHBIE STallbl
noaydeHus KamnycHsix KyiabTyp (ITK-1; TTK-3).

11. Mexanusmsl kayutycorenesa (I1K-1; ITK-3).

12.Tunsr kamrycusix KyasTyp (ITK-1; TTK-3).

13.Mcronp30BaHle  KAUTYCHBIX ~ KyJAbTYp B  (yHIAMEHTAIbHBIX  HCCICIOBAHUAX U
ounorexuonorun (ITK-1; TIK-3).

14.OcHOBHBIE IPEUMYIIECTBA CYCIEH3UOHHBIX KYJIBTYp I UCIIOJIb30BaHUS B OMOTEXHOIOIMU
(IK-1; TTIK-3).

15.Crioco0s1 nosyueHus cycrnen3nonubix KyabTyp (ITK-1; ITK-3).

16.Tunel CyceH3HMOHHBIX KyJIbTyp. DaKkTOpbl, BIMSIOIIME HAa CTENEHb UX arpernpoOBaHHOCTH
(ITK-1; TIK-3).

17.Crioco0b1 KyabTUBHpOBaHus KieTouHbx cycnensuid (ITK-1; ITK-3).

18.0OcHOBHBIC TOKA3aTENI POCTa KAJUTYCHBIX U cycrieH3nOHHbIX KynbTyp (ITK-1; [TIK-3).
19.Cnioco6s1 uzonupoBanus oTaenbHbix kietok (ITK-1; ITK-3).

20.«®axTop kormuimonuposanus» (ITK-1; ITK-3).

21.MeTos! BeIpanBadus in vitro oquHo4YHbIX KieTok (TTK-1; TTK-3).

22.Auaporenes in vitro. [Tyru anaporenesa (ITK-1; TTK-3).

23.Meton kyabTypsl nbuibHUKOB (ITK-1; TTK-3).

24 Meton KyJIbTYpPbI IBUIBIIBI

25.®akropsl, Biustone Ha 3pdexruBHOCTh anaporenesa (ITK-1; TTK-3).

26.I'unorenes in vitro (IK-1; ITK-3).

27 Unentudukanus ramwonnos (ITK-1; ITK-3).

28.Hanpasnenus ucnons3zoanus ramionnos (I1K-1; [TK-3).

29.0CHOBHBIE HANpPAaBJICHHs HCIOJIB30BaHMs H30IMpoBaHHbIX mpoToruiactos (ITIK-1; TTIK-3).
30.Merons 1 ycioBus monyuenus npotoruiactos (ITK-1; ITK-3).

31.Cnioco0sl 1 ycioBus KynbTrBUpoBaHus npoTomiactoB (ITK-1; TTK-3).

32.CausiHue npoTtoruiactoB. Mexanusm ciusuus npotoruiactos (ITK-1; ITK-3).
33.CpaBHuTenbHas XapaKTepUCTHKAa COMAaTUYECKUX KJIETOK pacTeHHi in vivo u in vitro (ITIK-1;
[K-3).

34.Moponoruueckass 1 TeHETHYECKasi T€TePOreHHOCTh MOMYNIALUN PAaCTUTENbHBIX KJIETOK In
vitro (ITK-1; TTK-3).

35.®Pu3non0ro-6MOXUMHUYECKHE OCOOCHHOCTH MOMYJISAILUI pacTUTENbHBIX KIeToK in vitro (ITK-
1; TIK-3).

36.Ma3bl pOCTOBOrO IKMKIA B KJIETOUHBIX KynbTypax (I[TK-1; ITK-3).

37.AcunrxponHOCTh. CIOCOOBI CHHXpOHM3aIMH KiIeToYHbIX KynbTyp ([TK-1; TTK-3).
38.CoxpaHeHune SMUTeHETHYECKUX 0COOeHHOCTeH pacTenusi-nqoHopa (ITK-1; TIK-3).
39.0cHoBHbIe Tutbl quddepenuposku (ITK-1; ITK-3).

40.I'uctorenes in vitro (IK-1; ITK-3).

41.Mopdorenes in vitro (ITK-1; TIK-3).

42 .®axTopsl, onpeensomue Hanpasienne mopgorenesa (I1K-1; TTK-3).

43.Comarnueckuii smopuorenes (ITK-1; ITK-3).

44 KynpTHUBHpYEMbI€ KJIETKH pACTEHUH KaK MPOTyLEHThl OMOIIOTHYECKU aKTUBHBIX BEIIECTB, UX
NpPEUMYIIECTBA 110 CpaBHEHMIO ¢ nenbiMu pacteHusmu ([TK-1; TTK-3).

45.0co0eHHOCTH BTOPHUYHOTO METa0ONIM3Ma B IMOMYJSIHAX KylbTHBHpPYyeMbIX Kietok (ITK-1;
[K-3).

46.DaKTopbl, BIUAIONIME HA HAKOIJIEHHE BTOPUYHBIX METa0OJUTOB B KYJIbTYPax KIIETOK
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pacrenwuii (ITK-1; TTK-3).

47.CucteMbl KyJTbTHBUPOBAHUS KJIETOK JUIS MMOJydeHHsT BTOpUYHBIX MeTtaboautoB (ITK-1; TTK-
3).

48.0OcHOBHBIC 3Tambl pa3pabOTKU MPOMBIILICHHBIX TEXHOJOTHH mojydeHuss bAB Ha ocHoBe
KyJIbTUBUPYEMBIX pactutenbHbix kietok ([1K-1; TTK-3).

49 IlpeumyIiecTBa KCIOJIb30BaHMS HMMOOMIM30BAaHHBIX pacTUTelbHBIX KieTok (ITK-1; ITK-3).
50.0OcHOBHBIE TIPEHMYILECTBA KJIOHAJBHOTO MHUKPOPA3MHOXKEHHUS pPAacTEeHHH, 00JacTu ero
npumenenuns (ITK-1; TIK-3).

51.Crioco0sl Ki10HaIBHOTO MUKpopa3smMHokeHus pactenuit (I1K-1; [TK-3).

52.0cHOBHBIE 3Talbl KIOHAILHOTO MUKpopasMuokerus ([TK-1; ITK-3).

53.®akTopsl, BIMSIONIME HA MPOIECC KIOHAIBHOTO MUKpopasMHokeHus pactenuit (ITK-1; TTK-
3).

54.Tlonyuenue 6e3BupycHoOro nocamounoro marepuana (IIK-1; ITK-3).

55.Knerounsie TexHonoruu B ceiexiuu pacrenmii (ITK-1; TTK-3).

56.0mnonotBopenue in vitro. Imopuokynerypa (I1K-1; [TK-3).

57.Ilony4enue comakioHanbHbix Bapuantos (I1K-1; TTK-3).

58.MHayMpOBaHHbIM MyTareHes u kjiaerounas cejiekius in vitro (TTK-1; TTIK-3).
59.Comaruueckas rudbpuansanus. [ubpuauzanus (ITK-1; TTK-3).

60.I'enetndeckast Tpanchopmanus pacteHuit. OOmas XapakTepUCTHKA METOJOB ITOJYYCHHS
Tpancrenusix pacrenuit (IK-1; ITK-3).

61.Metoj arpobakrepuanbHoil Tpanchopmarun. bammucruyeckuii merox (ITK-1; TTK-3).
62.0OcHOBHBIC HANIPaBJICHUS B CO3aHUM TpaHcreHHbix pacrenuit (ITK-1; ITK-3).
63.Vcnonp30BaHUE METO/A KYJIbTYpPbl KJIETOK, TKAHEH M OpraHOB PacTEHUU AJIi COXPAaHEHUs
reHoonga. Cucrematuzanus ¥ 0000ImIeHHEe HMHQOPMAIMKM IO HCIOIb30BAHHIO PECYpPCOB
npeanpusitus (ITK-1; ITK-3).

64.XapaKkTeprCcTHKa IIepecaouHbIX U AenmoHupoBaHubixX koutekuui (ITK-1; TTIK-3).
65.OCHOBHBIC ATAITBI TEXHOJIOTHH KPHOCOXPaHEHHs pacTuTelbHbIX 00bekToB (I1K-1; TTK-3).

6.3. llIkaJyia o1leHOYHBIX CPEICTB

Ouenka  3HaHUH, Kpurepun oneHrnBanus OneHouHble
YMEHUI, HaBBIKOB cpeacTaa
(kou1. 6aNIoB)
[TponBUHYTHIIA - TIy0OKOE M CHUCTEMaTHYeCKOe 3HaHHWE BCero | TecTOoBbIC 3aaHUs
(75 -100 6anoB) IIPOrPaMMHOTO marepuiana ¥ HoBarmi | (36-40 6anIoB)
COOTBETCTBYET JEKIIMOHHOTO Kypca IM0 CpaBHEHHWIO ¢ ydeOHo# | Pedepar (8-10
OLIEHKE «3aYTEHO» JUTEpaTypoii; 6asI0B)
- oTUeTIMBOE M cBOOOJHOE  BiaaeHue | Bompockr s
KOHLENTYaIbHO-TOHSITUHHBIM ammaparom, | 3adera (31-50

Hay4YHBIM $I3bIKOM M TEPMHHOJIOTHEN B 00JacTH | OAIOB)
KYJIBTYpBI KJIETOK U TKaHeH;

- YMEHHUE MJIaHUPOBATh IKCIIEPUMEHT, 00paboTaTh
U TIPE0CTABUTh MOITYUYEHHBIE PE3YJIbTAThI;

- 3HaHUE OCHOBHOH JIMTEPATYpPHI M 3HAKOMCTBO C
JIOTIOJTHUTEIBHO PEKOMEHI0BaHHOM
JIUTEpaTypoi;

- yYMEHHE BBIIOJHATH  MPETyCMOTPEHHBIE
MIpOrpaMMOH 3aJ1aHNs;

- BJAJICHHE CIIOCOOHOCTBIO K peaau3aluu H
YIPaBJICHUIO OMOTEXHOJIOTMYECKUMU
poleccamy;

- JIOTUYEeCKH KOPpEKTHOEe U yOeauTenbHOe
M3JI0)KEHHE OTBETA.
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bazoBeiii (50 -74
Oarna) —
COOTBETCTBYET
OIICHKE «3aYTCHO»

- 3HAHUE Y3JIOBBIX MpPOOJIEM BHPYCOJIOTHUH U
OCHOBHOTO COJIEP>KaHMsI JIEKITMOHHOTO KypCa;

- yMEHHME TIOJb30BaThCA  KOHIIENTYaJbHO-
MOHSATUUHBIM afapaToM B MPOLIECCe aHallu3a
OCHOBHBIX IIPOOJIEM IPOrPaMMBbL;

- 3HAaHME BAXHEWIIMX paboT W3 CHOHCKA
PEKOMEHI0BAaHHOM JINTEPATYPHI;
- YMEHHE BBINONHITH  TMPEAYCMOTPEHHBIC

MIPOrpaMMoii 3a1aHus;
- BJAJICHHE CIOCOOHOCTBIO K pealu3aluud U

TecToBbIC 3aMaHNS
(24-35)

Pedepar (5- 9
0aJlIoOB)

Bomnpocs qist
3auera (21-30)

YIIPaBICHHUIO OMOTEXHOJIOTMYECKUMU

nporeccamu;

- B LIEJIOM JIOTMYECKH KOPPEKTHOE, HO HE BCerjaa

TOYHOE ¥ AapryMEHTUPOBAHHOE H3JI0KECHHUE

OTBETA.
[Toporossiii - (parmeHTapHble, TMOBEPXHOCTHBIC 3HaHUs | TecTOBBIC 3aIaHUs
(35 - 49 6amnoB) — BOKHEHUIIINX pasnenoB porpaMMbI u | (15-24 6amna)
«3a4TCHOY COJIep>KaHusl JICKITMOHHOTO Kypca Bupycoiorus; | Pedepar (5 6amios)

- 3aTpyAHEHUA C WCIOJIb30BaHHEM Hay4yHO- | Bompocsr TUTSI

NOHSATHWHOTO  ammapara ©  TepMmuHoioruu | 3audeta (15-20)

y4eOHOW JUCIUILTUHBL,

- HEMOJHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM

JIUTEpaTypoil;

- YacTUYHBIC 3aTPYAHEHHUS C BBHINOJIHEHUEM

MIPEeIyCMOTPEHHBIX MPOTPAMMOH 3aaHHIA;

- CTpPEMJICHHE JIOTUYECKH ONPEACICHHO H

TIOCIIEJOBATEIHHO U3IIOKUTH OTBET.
Husknii - HE3HaHHWe, JUOO0 OTPBIBOYHOE IpejcTaBieHUE | TecToBble 3a0aHus
(TOTIOPOTOBBIA) 00 y4yeOHO-TIPOrpaMMHOM MaTepHale; (menee 15 6aoB)
(komMmeTeHIIMA ~ HE | - HECHMOCOOHOCTh K peanu3anuu u yrpasieHuto | Pedepar (0-4 6amna)
chopMHpOBaHa) OMOTEXHOJIOTMYECKUMH MPOLIECCaMU; Bonpocst e
(meHee 35 6a/IoB) — | - HEYMEHHUE BBINOJHATH MPEAYyCMOTpEHHbIE | 3aueTa (MeHee 15
COOTBETCTBYET IpOrpamMMoil 3a1aHusl. 0aioB)
OIICHKE
«HEYJIOBJIETBOPH-
TEJIBHOY

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnieyeHne TUCIIUTIINHbI

(MoayJin)

7.1. OcHoBHas yueOHas1 JuTeparypa:

1. XosanoBa E.B. Cypaiikuna M.A. YMK

«KynpTypa TKaHedl M KIETOK pPAacTeHUN» IS

oOydaromuxcs mo HarnpasiaeHuto noarotosku 19.03.01 buorexnonorus - Muuypunck, 2021.

7.2 lonosHuTeIbHAS y4ueOHasl JJUTeparypa:
1. OcHoBel OnoTexHoIOTHU. B 2 4. Yacth 1 : yueOHuk u npaktukyM juist CI10 — 2-e u3a., ucnp. u

non. — MockBa

M3parensctBo IOpaiit, 2019. - 170 c. - (Cepus

[TpodeccnonanpHoe

obpa3zoBanmue). - ISBN 978-5-534-07840-4. - Tekct : anexkrponnsiii // OBC HOpaiiT [caiit]. — URL:
https://biblio-online.ru/bcode/441963 (nara oopamenus: 07.05.2019).
2. Cenbckoxo3siicTBeHHas OmorexHosyorus: YueOnuk / IlleBenyxa B. C., Kamammukosa E. A.,
Kouuesa E.3. u np.; [Tox pexn. B.C. IlleBenyxu - M.: Beic. mik., 2008. — 3—e u3a. — 710 c.

3. Kanmamuukosa, E. A. Kietoynas uHXeHepHs pacTEHHi : yUeOHHK M MPAKTHKYM ISl BY30B /
E. A. KanamnukoBa. — 2-¢ u3a. — Mocksa : U3parensctBo FOpaiit, 2021. — 333 ¢. — (Bricuiee
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obpaszoBanue). — ISBN 978-5-534-11790-5. — Texkcr : snextponnsiii / OBC HOpaiit [caiiT]. —
URL: https://urait.ru/bcode/471541

7.3. MeToauyecKkue yKa3aHusl 0 OCBOEHUIO JUCHMILIUHbI

l. XoBanoBa E.B. Metoguueckue yka3zaHusi JUIsl CaMOCTOSITEIbHOM PaOOThI M BBITOJIHEHUS
KOHTPOJILHOM paboThl no aucuuiuimHe «KynbTypa TKaHe#l ¥ KIETOK PacTeHHID» UId 00y4aromuxcs
1o HanpasyieHuto noarotoBku 19.03.01 buorexnonorus. - Muaypunck, 2023.

2. XoBanoBa E.B. Meroguueckue ykaszaHus Il NPAKTHUYECKUX 3aHATUH 1O JTHUCLUIUIMHE
«KynbTypa TKaHel U KJIETOK pacTeHUi» A7 00yJaromuxcs o HarpasieHuto noAarorosku 19.03.01
buorexnonorus. — MuuypuHnck, 2023.

7.4. UapopmaumoHHbie U HUPPOBbIE TEXHOJIOTMHU (IPOrPaMMHOe
o0ecneyeHune, COBpeMeHHbIe MPO(ecCHOHANbHbIEe 0a3bl JAHHBIX U

I/IH(l)OpMa]_lI/IOHHbIe CIIpaBOYHbLIC CI/ICTeMbI)

VYyeOHas quctumuiiHa (MOIYJb) MPEAYyCMATPUBACT OCBOCHHE HH(OPMAIIMOHHBIX U IU(PPOBBIX
TexHosoruil. Peanuszauus mudpoBbIX TEXHONOIWH B 00pa30BaTENbHOM IPOCTPAHCTBE SIBISETCA
OIHOM M3  BaXHEWMMX  uened  oOpa3oBaHMs,  JAOUIE  BO3MOXHOCTb  Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OO0yYaroluxcs Kak OyayluX BbICOKOKBAJIU(UIIMPOBAHHBIX
CIEIUAJINCTOB.

[ludpoBble TEXHOJIOTMHM HPEIYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pPELICHUs
3aa4 Mpo(heCCHOHAILHOTO, COLUAIBHOTO, JINYHOCTHOTO XapaKTepa C MCIOJIb30BaHUEM Pa3InUHbIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUMH. OcBoeHHE LU(PPOBBIX TEXHOJIOTUMH B paMKax JaHHOH
JUCHUTUTMHBL (MOJyJIsl) OPHEHTHUPOBAHO HA CIIOCOOHOCTh O€30macHO M HaJUIekaluM 00pa3oMm
HoJy4yaTh JOCTYH, YIpPaBsATb, WHTETPUpPOBaTh, OOMEHMBATBHCS, OLICHWBATh M CO37aBaTh
MH(pOpPMALIMIO C TOMOIIBIO LHUPPOBBIX YCTPOMCTB M CETEBBIX TEXHOJOTUi. PopmMupoBaHue
UGPOBOH KOMIETEHTHOCTH HpeArnonaraeT paboTy ¢ JaHHBIMH, BJIQJICHUE WHCTPYMEHTaMM s
KOMMYHHMKAIIH.

7.4.1. D1eKTPOHHO-OUOJIMOTEYHASI CHCTEMBbI U 0a3bl JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanme ycmyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snexkTpoHHasi OMOIMOTEKA)

2. DnekTpoHHO-OMOMMOTeYHass cucreMa wu3marenbctBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHWE YCJIYr IO MPEAOCTABICHHIO OCTYMa K AJIEKTPOHHBIM u3gaHusm OO0
«M3narenscTBo JIanp» oT 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMMOTEYHAss cucreMa usgatenbcTBa «Jlamby  (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIyr MO MPEJOCTABJIICHUIO JOCTyHa K JJIEKTPOHHBIM u3ganusM OO0
«M3patenbctBo Jlanby» ot 06.04.2023 Ne 2)

4. ba3a aHHBIX ANEKTPOHHBIX HHPOopMarmoHHbIX pecypcoB PI'BHY ITHCXB (norosop mo
o0ecneyeHno J1ocTyna K 3J1eKTpoHHbIM HH(popMannoHHbIM pecypcam ®I'BHY IHCXbB uepes
tepmuHan ynanennoro aoctyna (TY ®I'BHY LITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrtpoHHO-OMOimMoTewHass  cucrema  «AgriLiby ~ ®T'BOY BO  PTA3Y
(http://ebs.rgazu.ru/) (momonHUTEIBHOE COTTIAIICHHE Ha MpeAocTaBieHue goctymna oT 13.04.2023 Ne
6/H x JInuenznonHomy norosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHass OubnmoreuHas cuctema «HammoHambHBIH 1UGPOBON pecypc «PyKOHTY:
Komnekmun «ba3ossrit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (morosop Ha
OKa3aHue yCIyT 1Mo npenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «nexrponHoe u3aarenscTo FOPAWTY (https://urait.ru/) (moroBop Ha OKa3aHHe
yCIOyr TO MPEJOCTaBJIICHUIO J0CTyna K oOpaszoBatenbHOU Miarpopme OOO «DieKkTpoHHOE
n3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOMMOTeYHAast cuctema «BepHanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCTIOJIb30BaHue TTpon3BeaeHui ot 26.03.2020 Ne 14/20/25)

9. baza manneix HOB «HamwonaneHas snekrponHas Oubmmoteka» (https://rusneb.ru/)
(moroBop o moakmrodeHnn K HOb u mpenocraBnenun nocrymna k oobexktam HOb ot 01.08.2018 Ne
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101/H2b/4712)

10. Cornamenre O COTPYIHHYECTBE IO OKa3aHWUIO OMOIMOTEYHO-WH(POPMAIMOHHBIX H
COLMOKYJIBTYPHBIX YCIYT TIIOJIb30BaTENIIM YHHUBEPCHUTETa M3 YHMCIAa WHBAIWIOB 10 3PEHUIO,
CITa0OBUASIINX, MHBAJIUAOB IPYTHX KAaTerOpuil ¢ OrpaHMYEHHBIM JOCTYNOM K MH(pOpMalluu, JIULI,
UMEIOIIMX TPYAHOCTH ¢ uTeHueM IuiockoneyaTHoro tekcta TOI'BYK «TamOoBckast oOnactHas
yHHUBepcaabHas HayuHas OuOmumoreka wuwM. A.C. Ilymxkuna» (https://www.tambovlib.ru)
(cornmamenue o corpyaaudecte oT 16.09.2021 No 6/H)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBI

1. CmopaBounas mnpaBoBas cuctema Koncynprantllomoc (ZoroBop mOCTaBKH |
compoBOAeHUA dK3eMIuIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DneKTpoHHBIN nepuonnueckuii cripaBouHUK «Cuctema TAPAHT» (moroBop Ha yciyru
0 COMPOBOXKICHHIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Mpo(eccuoHaIbHbIE 0a3bI TaHHBIX

1. ba3za pjaHHBIX HOPMATUBHO-TIPABOBBIX aKTOB HH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pannbix Hayunoii anektponnoit Oubnuorekun eLIBRARY.RU — poccuiickuit
MH(POPMALMOHHO-aHAIUTHYECKUH TOopTan B 00JacTH HAyKH, TEXHOJIOTUH, MEIUIMHBI U

obpasoBanus - https://elibrary.ru/
3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4.  OTKpbIThIE

JaHHBIC

https://rosstat.gov.ru/opendata
7.4.4. JIulieH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPporpaMMHoe
o0ecreyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BO/ICTBA

denepanbHON

CITYKObI

FOCYI[&pCTBCHHOﬁ

CTaTUCTHKHU -

Ne HanmenoBanue Pazpabotunx 1O HoctynHocTh Ccbuika Ha Equnslit PexBuzuThI
(mpaBooGnagaren | (MHICH3UOHHOE, peecTp pocCHCKUX HO/ITBEPIKIAFOIIIETO
b) CBOOO/IHO nporpaMm A 9BM u JIOKyMeHTa (TIpu
pacIpocTpaHsieM BJI (mpu Hanmu4um) HaJINYUH)
oe)
1 MicrosoftWindows, | MicrosoftCorpora | Jlnnensuonsoe - Juuensus
OfficeProfessional tion ot 04.06.2015 Ne
65291651 cpok
JEUCTBUS: OECCPOYHO
2 AHTHBUpYCHOE AO Jluniensuonnoe | https://reestr.digital.go | Cy6nuneH3noHHbIN
MPOrPaMMHOE «Jlaboparopwust v.ru/reestr/366574/?sp norosop ¢ 000
obecreueHue Kacmepckoro» hrase_id=415165 «Codrekcy oT
KasperskyEndpointSec (Poccus) 06.07.2022 Ne 6/,
urity amst Ou3Heca CPOK JISHCTBHSI: C
22.11.2022 no
22.11.2023
3 | MoitOducCrannaptusl | OO0 «HoBbie JlunensuonHoe | https://reestr.digital.go Konrpakt ¢ OO0
i - obiauHbIe v.ru/reestr/301631/?sp «PyOukon»
OducHblil maket TEXHOJIOTHH» hrase_id=2698444 ot 24.04.2019 Ne
JuLst paboThI € (Poccus) 036410000081900001
JOKyMEHTaMHU 2
Y TIOYTOM CPOK JeHCTBUSA:
(myoffice.ru) 0eccpovHO
4 | INporpammHas cucrema AO JInuensuonHoe | https://reestr.digital.go JIMieH3MOHHBII
JUISL OOHApYKEHUsI «AHTHIUIATHAT» v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccwust) hrase_id=2698186 «AHTHILIATAAT OT
3aMMCTBOBAaHHUH B 17.04.2023 Ne 6627,
y4eOHBIX U HAYIHBIX CPOK JIEHCTBHUS: C
paborax 17.04.2023 o
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«Antumiarunat BY3» 16.04.2024
(https://docs.antiplagia
us.ru)
5 AcrobatReader AdobeSystems CBoboaHO - -
- IPOCMOTP pacnpocTpaHseM
nokymeHntoB PDF, oe
DjvuU
6 FoxitReader FoxitCorporation CBoGoaHO - -
- IPOCMOTP pacnpocTpassiem
nokymeHToB PDF, oe
DjvuU

7.4.5. Pecypcbl ”HPOPMAIMOHHO-TEJIEKOMMYHHKAUMOHHOM ceTu «AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii o udposoii Tpanchopmanuu https://cdto.wiki/

2. Pexxum nocryna:.garant.ru - cnpaBouno-mpaBoBas cucrema «[CAPAHT»

3. Pexxum poctyma: www.consultant.ru - cnpaBo4Ho-mipaBoBas cuctema «KOHCYJIbTaHT
ITmroc»

4. Hanmonaneneii nudpoBoit pecypc «PykoHT» - MeXOTpaciieBasi JIEKTpOHHasi OMOIHOTeKa
Ha Oa3e TexHosoruu Konrekcrym http://www. rucont

S. OneKkTpoHHass OubOnuoTedHass cucremMa PocCHIICKOTO ToCyZapCTBEHHOTO —arpapHoro
3a0YHOTO yHUBepcuTeTa http://ebs.rgazu.ru

6. WnterpupoBannas Cuctema Wupopmannonnsix PecypcoB Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp

7. Ortkpsitast Pycckast anextponHas Ooubnuorexka www.orel.rsl.ru

8. Poccuiickas rocynapcrBennas ouomuoreka (PT'b) www.rsl.ru/ru/sl

9. CebCKOX03MCTBEHHOM JIeKTpOHHOM Oubnoteke 3Hanmii (CObu3) www.cnshb.ru/akdil
10. Poccuiickas cenbckas nHdopmanronHas cetb WwWw.fadr.msu.ru

11. Bupryansnas oubianorTeka 1o CENBCKOMY XO35IUCTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHapoaHOe 00IIECTBO CaI0BOJYECKUX HAYyK WwWw.ishs.org

13. Floridata - DJIEKTPOHHAS SHIMKIONEINS pacTeHuit

http://www.streetside.com/plants/floridata

14.  Agricultural Research Service http://www.ars.usda.gov

15. 0a3pl JaHHBIX, WHPOPMAIMOHHO-CIIPABOYHBIC M IMOMCKOBBIe cucreMbl Rambler, Yandex,
Google, HayuyHas 2eKTpOHHAsE OUOIHOTEKA.

16. www.molbiol.ru

17. WWW.nhature.ru

18. www.biotechnolog.ru

7.4.6. LludpoBble HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeIbHOM Ipolecce
LMS-mnardopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

BuptyansHas nocka Padlet: https://ru.padlet.com

Ob6naunsle cepBucsl: SAnaexc./luck, O6mako Mail.ru

Cepsucol onpocos: Suaexc @opmer, MyQuiz

Cepsucol BuseocBs3u: SHnekc reaemoct, Webinar.ru

CepBuc coBmMecTHOM pa®oThl Haj mOpoekTamMu Juisi  Hebonbmmx rpynn  Trello
http://www.trello.com

LN akwNE
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http://www.garant.ru/
http://www/
http://ebs.rgazu.ru/
http://isir.ras.ru/win/db/help.asp
http://orel.rsl.ru/
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http://www.nature.ru/
http://www.biotechnolog.ru/

7.4.7. llndpoBble TEXHOJIOTHH, IPUMEHsIEMble PU U3YYCHUH TUCIUIIMHBI

Ne Hudpossie Buabl yueGHOI paboTBhI, dopmupyemblie UK
TEXHOJIOTUHI BBINOJIHAEMBIE C IPUMEHEHUEM KOMITETEHIHN
IU(pPOBON TEXHOJIOTHU
1. | O6maunsie Jlexiuu TIK-1 UKD g1
TEXHOJIOTUHI CamocrosrenpHas pabota
2. | bonpmme nannsie Jlexumn TIK-1 I/I]_‘[K]_ K-1
CamocrosrenpHas pabota

8. MaTepuajibHO-TEXHMYECKOE o0ecnevyeHue TUCIUIJIMHBI (MOLYJIsA)

YueOHasi ayauTopHs
JUIs IIPOBEJICHUS
3aHATUI
JEKIMOHHOIO  THUIIA
(r. MwuuypuHCK, VI
WNHTepHanuoaHnibHas,
o101, 2/32)

1. XKanto3u ropuzoHTaNBHBIE HA TPU

okHa (uHB. Ne  2101065486)
2. WnTtepakTuBHas nocka (WHB. Ne
2101040205)

3. CucreMHbIi KOMILJIEKT:

nporeccop Intel Original LGA 1150,
BeHTHiATOp Deepcool THETA 21,
MarepuHckass miara ASUS HS1M-
K<S-1150 iH, mamsare DDR3 4 Gd,
xkectkuit  auck 500 Gb, kopmyc
MAXcase H4403, Onox mnUTaHUA
Aerocool 350W ( mHB. Ne
21013400740)

4. Tlpoektrop Viewsonic PJD6243

DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaGopel AEMOHCTPAIIMOHHOTO

00opyoBaHus U Y4eOHO-HATIISITHBIX
OCOOUIA.

1. Microsoft Windows 7 (munieH3ust

or 31.12.2013 No 49413124,
OecCcCpovHo).

2. Microsoft  Office 2010
(muen3us ot 04.06.2015 Ne

65291658, 6eccpodHO).

VYyeOHass aynurTopus
s MIPOBEICHUS
3aHATHI
CEeMMHApCKOro THIIA,
TPYTIIOBBIX "
WH/IUBUIYaJIbHBIX
KOHCYJIbTALUH,
TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu

(YueOnas
nabopaTopus
busnosoTNN
pacTeHni)

(r. MuuypuHCK,
yuxo3 «Pormay, 9/27)

1. IInarpopma UP-12 BioSan nans
nieiikepa, yHuBepcaibHas s KoJo,
OBITOJIOK M CTakaHoB, 265°185Mm
s meiikepos OS-12, PSU-10i, ES-
20 (naB.Ne21013600789)
2. ®oromerp KO®K-3-01-"30M3"
(doToreKTpuYeCKuit
(uaB.Ne21013600788)

3. Iletixep PSU-10i BioSan,
OpOUTANBHBIH (50-450 06/muH,
opbutanbHbli, g0  3kr)  0e3
mwiatopmbl  (MHB.Ne21013600790)
4. Hletikep S-3 uudposoit (tuard.
168°168 06/muH, ammuutyga 20MmM,
opoutanpubiif, 10-250  06/mMuH)
(naB.Ne21013600783)
5. Jlocka
(naB.Ne41013602281)
6. Kpecno odpucunoe AV 204 PL MK
TKaHb (maB.Ne41013602311)
7.Mukpockon METUIMHCKHI bruomen
2 (naB.Ne41013401728,
41013401727, 41013401726,

KJ1aCCHas

1. Microsoft Windows 7 (sutien3ust

or 31.12.2013 No 49413124,
0OeCcCpovHO).

2. Microsoft  Office 2010
(mmen3us ot 04.06.2015 Ne

65291658, 6eccpoyHO).
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41013401725, 41013401724,
41013401723, 41013401722,
41013401721, 41013401720,
41013401719, 41013401718,
41013401717, 41013401716,
41013401715, 41013401714)
8. Hactennsrii sxpan Lumien Master
Picture 220-220 cM
(uuB.Ne41013401710)

9. Ilpoektop NEC M361X
(uuB.Ne41013401707)

10. CucremHbIit KOMIUJIEKT:
ITIpoeccop Intel Original LGA
1155, BeHTUIsATOp, MAaTEpUHCKAs
miara, MaMmsTh, IKECTKUH JIUCK,
BHJICOKApPTa, MOHHUTOpP, YCTPOMCTBO
YTeHUs KapT TMaMATH, TPUBOJ,
KOpIyc, KJIaBHATYpa, MBIIIIb
(uaB.Ne41013401700)

11. Cron n1abopaTopHbIi
XUMUYECKUM (1200°600°750)
CTOJICIIH.TIJIACTUK/KapKac
amnpodpurs  (mHB.Ne41013602349,

41013602348, 41013602347,
41013602346, 41013602345,
41013602344, 41013602343,
41013602342, 41013602341,
41013602340, 41013602339,
41013602338, 41013602337)
12. HIxad JUTS XpaHeHus
nmabopaTopHOH TOCY/IbI
(8007450°1950) MIOJIKU
MJIacTUK/Kapkac  all.mpopuiab ¢
3aMKOM (uaB.Ne41013602358)
13. Ucnapurens NP-1M3

poranroHHbli (MHB.Ne21013600785)

VYyeOHass aynurtopus
JUIS CAMOCTOSTENIbHON

paboTsI (T
MuuypuHCK, YL
HNHTepHanmoHaibHas,

oM Ne 101, 3/23906)

1. [Mocka xkmaccHas (uHB. Ne
2101063508)

2. XKamo3u (uuB. Ne 2101062717)
3. XKamo3u (uuB. Ne 2101062716)
4. Komnsrotrep Celeron E3500, mart.
iata ASUS, onep.namsats 2048Mb,
MOHUTOP 19"AOC (nHB.Ne

2101045283, 2101045284,
2101045285)
5. Kommetorep Pentium-4 (uHB.Ne
2101042569)

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1Gb/DVDRW/MCR/DOS/WiFi/whit
e/Web/ kiaBuarypa, Mpiiib (MHB. No

21013400521, 21013400520)

1. Microsoft Windows XP,7
(mmen3us ot 31.12.2013  Ne
49413124, 06eccpoyHO).
2. Microsoft Office 2003, 2010
(mmen3us ot 04.06.2015 Ne
65291658, 06eccpouHO).
3. AutoCAD Design Suite Ultimate
(moroBop or 17.04.2015 Ne
110000940282);

4.  nanoCAD  (Bepcus 5.1
JOKaJIbHAas, oOpa3zoBarenabHas
JULEH3Us,  CEpUMHBIA  HOMEpP
NC50B-270716 JUTICH3US
JelicTBUTeNbHA 6eccpouHo,
OecrutatHas).

5. IIporpaMMHBIN  KOMIUIEKC
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7. Kommberotep Dual Core E 6500 | «<ACT-Tect Plus» (murieH3noHHBIN
(nHB.No 1101047186) | noroBop ot 18.10.2016 No JI-
8. Kowmmerorep Topuamo Cope-2 | 21/16).

(maB.Ne 1101045116, 1101045118, | 6. TUC MaplInfo Professional 15.0

1101045117) st Windows mist yueOHBIX
9. DOkpan Ha wmrartuBe (uHB.Ne | 3aBeneHUM (JIMLIEH3UOHHBIN
1101047182) JIOTOBOP oT 18.12.2015
KomnrerorepHast TexHuka | Ne123/2015-y)

nojKiroueHa K cet «VHTepHeT» u
obecrieuena noctynom B OUOC
YHHUBEPCHUTETA.

Pabouas nporpamma aucuuriuHbl (Moayns) «KynapTypa TkaHell M KIIETOK pPacTEHUI»
cocrasiieHa coriaacHo ®I'OC BO no nanpasnenuto noarotoBk 19.03.01 buorexnomnorus (ypoBeHb
OakanaBpuaTa), YTBEPKICHHOTO NpHKa3oM MuHuUCTEpCcTBa 0O0pa3oBaHusi U Hayku PO No 736 or

10.08.2021.

ABTOpBI:

T
JIOLIEHT, KaH/. C-X. HayK. \L! XoBanona E.B.
PelieH3eHT: JOLeHT, KaH/. C.-X. HayK O.b. Ky3uues

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©®I'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHUM KadeIpbl CaJoBOACTBA, OWOTEXHOJOTHH U
CEJIEKIIMU CEMEHOBOJICTBA CEIbCKOXO03SIMCTBEHHBIX KyNIbTYp (IpoTokon Ne 9 ot «18» anpenst 2022
r.)

ITporpamma paccMOTpeHa Ha 3acefaHnu yueOHO-MeToanYeckoi komuccuu [1mogooBouiHoro
uHctutyTa uM. .B. Muuypruna Muaypunckoro I'AY (mpotoxon Ne 8 ot «18» ampens 2022 r.)

IIporpamma yTBepskIeHa perieHueM Y 4eOGHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampensa 2022 r.

Ilpoepamma nepepabomana u oonoanena 6 coomeemcmauu ¢ mpeovoganusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acellaHUMM KadeIpbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBO/JICTBA CENIbCKOXO3SMCTBEHHBIX KYIbTYp (MpoTokoa Ne 9 ot «10» ampens 2023
r.)

[IporpamMmMa paccMoTpeHa Ha 3acelaHuH yueOHO-MeToin4Yeckoil koMuccuu IlnogooBoiHoro
uHcTuTyTa UM. M.B. Muuypuna Muuaypunckoro I'AY (mpotokon Ne 9 ot «17» anpens 2023 r.)

[IporpamMma yTBepxaeHa peuieHueM Y4eOHO-MEeTOJUYECKOr0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «20» ampensa 2023 r.
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