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1. llesiu ocBOeHUS] AMCHUIIMHBI (MOAYJIs1)

[lenssMmu ocBoeHus aucuMIUIMHBL (Momyns) «KynbTypa TKaHed H KJIETOK pacTCHHI»
ABIIACTCA OCBOCHHC O6y‘-IaIOH_[I/IMI/IC$I TCOPCTUYCCKUX OCHOB HU MCTOAUUYCCKHUX IPHUHIHUIIOB
KYJIbTUBUPOBAHHA KJIICTOK BBICHIUX paCTeHI/Iﬁ U O3HAKOMJICHHEC C (bYHI[aMCHTaJ'IBHBIMI/I nu
HpI/IKJIa[[HbIMI/I ACIICKTaMU HUCIIOJIb30BaHUA KYJIBTI/IBI/IpyeMLIX paCTI/ITeJIBHBIX KJICTOK.

B 3adaun JUCHUITIIIMHBI «KynLTypa TKAHEN U KJIETOK paCTeHHﬁ)) BXOOHUT:

- U3y4eHHE METOJI0B MOJYUYCHHUS U MOIyUEHHS in Vitro KaTyCHBIX, CyCIIEH3UOHHBIX KYJIbTYD,
TallIOMAHBIX KIIETOK, U30JIUPOBAHHBIX ITPOTOILIACTOB;

- U3YUCHHUC (1)I/IBI/IOJ'IOFO'6I/IOXI/IMI/I‘ICCKI/IX IIPOLECCOB Y PACTUTCIIBHBIX KJIETOK B KYJIBTYPEC, TAKKEC
OMOTEXHOJIOIHI Ha OCHOBE KYJIbTUBUPYEMbIX PACTUTEIBHBIX KIETOK.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JlaHHas TUCHMILIMHA COTJIACHO Y4YeOHOMY IUIaHy [0 JaHHOMY HalpaBJICHUIO IMOATOTOBKU
otHocuTcss K binoky 1 «/lucuumumssl (MoAynan)», OJIEKTUBHbIE AMCLHMILIMHBL (MOJIYJIN)
b1.B./1B.01.01.

Jlist ycnemrHoro OCBOEHHUS JAHHOTO Kypca HEOOXOIMMBI 0a30BbI€ 3HAHUS CICAYIOIIUX
mucuuiuive:  «boTtaHuka», «OOmas Ouonoruss W MHUKpoOuosorus», «OCHOBBI MOJEKYISIPHOU
OuoJIoruny, « JKOJIOTHUS.

OcCHOBHbIE TOHATUS M 3HaHME AUCUUIUIMHBI «OCHOBBI MHUKPOOHON OMOTEXHOJIOIMH»
HEPa3pbIBHO CBS3aHBl C OJHOBPEMEHHO M3y4yaeMbIMU JucuuIUIMHaMu: «lIpomblineHHas
o6uotexHomorus», «OCHOBbI MHUKpPOOHONH OMOTEXHOJOTMH», «JIekapcTBEHHBbIE pacTeHHUs B
OMOTEXHOJOrMM». 3HAHUSI U HABBIKU, NMPUOOPETEHHbIE NPU H3YUYEHUHU Kypca, HEOOXOAMMBI INpU
OCBOCHMM JUCHMIUIMH» «MenuuuHckass OuoTexHonorus», «lIpombliieHHas OHMOTEXHOJIOTHUS,
«IHK  Ttexnomormm», s nOpoxoxkiaeHuss  [IpoM3BOACTBEHHOM  NMPAKTUKH  HAYy4HO-
uccienoBarenabckas padoTa, BeinonHeHus: BKP.

3. Ilnanupyemble pe3ybTaThbl 00y4eHHs 1O JMCUMUILINHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOTrPaMMBbI

B pesynbrare u3y4deHWs NUCHMIUIMHBI OOYYAIOUIMICS JIOMKEH YCBOUTH TPYAOBBIE (QYHKIUH B
COOTBETCTBMU ¢ mpodeccuoHanbHbiM  cTangaaproM 26.008 Cremuaauct- TEXHOJOT B 00JacTH
OPUPOJOOXPAHHBIX (DKOJIOIMYECKMX ) OMOTEXHOJOTHHM yTBEpXKIEH MpHKa3oM MuHHCTEpCTBA
TpyZaa u conpanbHoi 3amuTel PO ot 21 1ekabpst 2015 roga Ne 1046 1)

22.004 Cneunanuct B 00iacTé OMOTEXHOIOTUN MPOAYKTOB MUTAHUS YTBEPKIEH MPUKA30M
MunuctepcTBa Tpyaa u counanbHol 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 1)

O0600111eHH
bIC

TPYZIOBBIE Tpynossie pyukuuu (TD) Bri6pannsie Tpynoseie nericteus (T/])
byHKIUA

(OTD)

Momnutopu | OcyuiecTBieHue

HT IKOJIOTHYECKON OIleHKH

COCTOSTHUSI | COCTOSTHUS TIOJTHAI30PHBIX
OKPY’Karolll | TEPPUTOPUI U

ell cpeibl C | BOBMOXKHOCTH MPUMEHEHHSI
MPUMEHECHH | Ha HUX IPHPOTO0XPAHHBIX
eM ouorexuonoruii A/01.6
MIPHPOJIO0X
PaHHBIX
OHMOTEXHOMI




oruui A

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

[IpumeneHne 6MOTEXHOIOTHUYECKUX TPUEMOB
MPOTHUB MOSIBJICHUSI 04aroB BPEJAHBIX OPraHU3MOB

O000111eHHBI

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

Benenue YnpaBiieHHE Ka4€CTBOM, BxonHoWM 1 TEXHOTOTHYECKUH KOHTPOJIb KaueCTBa
TEXHOJIOTHY | 0€30IaCHOCTBIO U CBIPBS, 01y(HpadpUKATOB U TOTOBOW MPOAYKIIMH
€CKOTO MPOCIICKMBAEMOCTBIO JUUIS OpPraHU3aIMy PaliOHAILHOTO BEJCHUS
npouecca MPOU3BOACTBA TEXHOJIOTHYECKOTO MPOLECcca 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
OTrMYCCKOM MPOMBIIIUIEHHOCTH

MPOYKLIHUH

IS

UIIEBON

MIPOMBIIILIE

HHOCTH

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CICAYIOMIUX KOMIIETCHITUI:

[T1K-1 CrniocobeH BianeTh OCHOBHBIMU METOJaMH, IPUEMaMU IIJIaHUPOBAHUS U TIPOBEICHUS
HKCIEPUMEHTAIBHBIX HCCIIE0BaHUM, 00pabOTKH M MPEACTaBICHUS IOJYYEHHBIX pPE3yJIbTaTOB B

cBoel mpodeccHoHaTbHON 00J1aCTH;

[1K-3 T'oToB wuCHONB30BaTh COBPEMEHHBIE TEXHOIOTUHM B CBOel mpodeccroHalbHON

06J'IaCTI/I, B TOM YHCJIC I/IH(i)OpMaHI/IOHHI)IC, 0a3nl JAaHHBIX W MAaKCThI MPHUKJIAAHBIX ITPOrpaMM.




Kon u Kpurepuu oneHMBaHUS pe3yIbTATOB O0YYCHUS
HANMCHOBAHHC Kon n J—
YHUBEpCATLHOHN HAVMEHOBAHHE (DOTIOPOTOBHIiA,
KOMIICTCHIMH UHIAKATOpa KOMTICTEHITHS HE . .
JOCTHKEHHS chpmMupoBaHa) TOpOTOBBIH Gasowiii TPOJIBUHYTHIH
YHHBEPCaIbHBIX
KOMIETEeHIUH
[IK-4. Criocoben N-1nka — He moxer He nocratouno | B mocraTounoii OTnuyHO
OCYIIECTBIIATh [pumensier (hopMyIHPOBATH B | YETKO MOXKET CTCTICHU MOXKET bopmynupyer B
TEXHOJIOTMYECKHH | METOJbI mojgdopa | paMkax dbopmynupoBaTh | GOPMYIHPOBATH B | paMKax
mpo1recc B 1 9KCIUTyaTaluu TIOCTABJICHHOM B paMKax paMKax MOCTaBJICHHON
COOTBETCTBUH C TEXHOJIOTHYECKOT | IeNTH MPOEKTa TTOCTaBJICHHON TTOCTaBJICHHON LIeJIA TIPOCKTa
perIaMeHTOM 1 0 obopynoBaHUA COBOKYITHOCTb IIEJTH TIPOCKTa IIEJTH TIPOCKTa COBOKYITHOCTb
HCTIONTb30BaTh npu B3aMMOCBSI3aHHBI | COBOKYITHOCTh COBOKYITHOCTB B3aMMOCBS3aHH
COBpEMCHHEIC TIPOU3BOJICTBE X 3a1ad, B3aMMOCBSI3aHH | B3aWMOCBSI3aHHBI | BIX 33714,
TEXHUYECKHAE OMOTEXHOJIOTHYEC | 00ECIIEeYMBAIOIIMX | BIX 3a7ad4, X 3a7ad4, 00eCcIIeYnBaroIL
CpencTBa s KOH MPOIYKINN €e TOCTIDKEHUE. oOecrieunBaroNml | OOSCIICYMBAOIINX | HX €€
U3MEpeHust He moxer ux ee ee JIOCTI)KEHUE. JOCTIDKEHHE.
OCHOBHBIX OIIpENEIATh JOCTHXKEHUE. JocTtaTouHno UeTko MOXKeET
apaMeTpoB OKU/laeMbIe He nocratouHo | 4eTko MOXeT OIIPEAENATh
OMOTEXHOJIOTUYECK pe3yNbTaThl YETKO MOXET OIIPEICTATh OKHJ]aeMbIe
HX MPOIIECCOB, pereHus OIIpeIeATh OKHJaeMble pe3yJbTaThl
CBOMCTB CBIPhS U BBIJICIICHHBIX OXXKHTaeMBbIC Pe3yIbTATHI peuIeHus
TIPOAYKITUHI 3amad. Pe3yIBTATHI pemeHus BBIJICTICHHBIX
pemeHus BBIJICIICHHBIX 3amad.
BBIJICIICHHBIX 3amgad.
3ajad.
N-2nk-4 — He moxer HenocraTrouno JloctaTo4Ho Ycnemrno
[IpoBomut MPOSKTHPOBATh | YETKO MOXKET XOPOIIO MOXET MOJXKET
ONTHMH3ALIHIO pelieHue NPOEKTUPOBaTh | MPOEKTUPOBATH HPOEKTHPOBATH
TEXHOJIOTHYECKHUX KOHKPETHOMN pelieHue pelieHue perieHue
MPOLIECCOB 3a7]a4y MPOEKTa, | KOHKPETHOMH KOHKPETHOU KOHKpPETHOU
MIPOMU3BOJICTBA BBIOMpast 3aJauy MPOEKTa, | 3a7a4dd IPOEKTa, 3aJ1a4d TIPOEKTa,
OGroTexHOIOrHYeC ONTUMAJIbHBIN BbIOMpas BbIOMpas BbIOMpas
KOW MPOAYKIIUU crocob ee ONTUMAaJIbHBIN ONTUMAaJIbHBIN ONTUMAaJbHBIN
Ha Oaze PeIIeHMs, UCXOIs | CcIocob ee croco0 ee croco0 ee
CTaHIAPTHBIX W3 ICUCTBYIONINX | pEIICHUS, pEIIeHHs, UCXOs | PelICHHS,
MAKETOB MPaBOBBIX HOPM | HCXOJS M3 U3 ICUCTBYIOMNX | MCXOIS U3
TIPUKITIATHBIX Y MIMEIOIITUXCS JIEHCTBYIOIINX MPaBOBBIX HOPM | JEHCTBYIOIIHNX
porpamMm pecypcoB u MIPABOBBIX 1 AMEIOIIIXCS TIPaBOBBIX
OTpaHUYCHUH. HOPM H pecypcoB u HOPM H
MMEIOIINXCS OTpaHUYEHHH. UMEIOIINXCS
pecypcoB u pecypcoB u
OTrpaHUYCHUH. OTpaHUYEHUN.
ITK-5 CnocobeH k N-1nxs — He npumenser He nocratouno | B moctarounoit CgobonHO
peanu3aniy u [Mpumensier CIIOCOOBI MPUMEHSET CTETIeHU PUMEHSIET
YIPaBICHUIO crocoOsI OpraHu3aIn CHocoO0BI MIpUMEHSET CIIOCOOBI
OMOTEXHOJIOTHYECK | OpTaHHU3aINN MIPOM3BO/ICTBA U OpTraHU3aIIH CHocoOBI OpTaHU3aAIIH
WMH TIpoLieccaMu MIPOM3BO/ICTBA U 3¢ G eKTHBHOM MIPOU3BOJICTBA U | OPTaHU3AIUH MIPOU3BOJICTBA H
3¢ PeKTUBHOM paboTsl 3pPeKTUBHOI MIPOU3BOJICTBA U 3G PEeKTUBHOM
paboTsI TPYAOBOTO paboTsl s deKkTuBHOM paboTsl
TPYAOBOTO KOJUIEKTHBA Ha TPYZIOBOTO paboTsl TPYJIOBOTO
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
mpoiiecca

KOJUIEKTHUBA Ha
OCHOBE
COBPEMEHHBIX
METOJI0B
YIIpaBICHUS
OMOTEXHOJIOTHYEC
KOTO Iporiecca

OCHOBE
COBPEMEHHBIX
METOJI0B
yIpaBJICHUS
OMOTEXHOJIOT MY
€CKOTo
nporecca




B pe3ynbrare ocBOeHUS TUCHUTUIMHBI 00yJaIONTUIICS TOJKEH:
3namo:
- TEXHUKY BBEJICHHS B KYJIbTYPY U METO/IbI BhIpAIlUBaHus iN Vitro;
M30JIMPOBAHHBIX KJIETOK BBICIIMX PACTCHUN;
- IUTOJIOTUYECKHE, TCHETUICCKUE U (PU3HUOJIOTO-XUMHUYECKNE 0COOCHHOCTH TOMYJISIHNA JITUTEITHHO
KYJIbTUBHPYEMBIX PACTHTEIIBHBIX KIIETOK;
- TMEPCHEKTUBBI WCIIOIB30BAHMS KJICTOYHBIX KYIBTYp MJSl TOJNYYEHHS SKOHOMHYECKU-BAKHBIX
OMOJIOTNYECKH-aKTUBHBIX BEILECTB;
- CYTh TEXHOJIOTHH MHUKPOKJIOHAJIHLHOTO PAa3MHOXKCHHS PACTEHUN U TOIYyYEHHUS O370POBICHHOTO
MOCaJI0YHOTO MaTepHaa;
- TEXHOJOTHHM Il OOJIETYEHUS W YCKOPEHHS CEJCKIIMOHHOTO TMPOIecca, TaKKe CIIOCOObI
T€HETUYECKOHN TpaHCPOpMaLIMK PACTEHU;
- MECTO ¥ POJIb KYJIbTYPhI KJIETOK M TKaHEH B COXpaHEHUH FeHO(OH/1a BHICIITUX PACTCHUA.
Ymemes:
- OCYIIECTBJIATH CENTUYECKHE MPOLIETYPHI MO MOJIYUYCHUIO U TACCUPOBAHUIO KAJTYCHBIX U
CYCIICH3WOHHBIX KYIBTYP;
- IPOU3BOJIUTH yUET MOKa3aTeseil pocTa KIETOYHBIX KYJIbTYpP, OLEHKY X KHU3HECIIOCOOHOCTH U
MOP(}OIOTHYECKHUX XaPaKTEPHUCTHUK;
- ONpEeENATh HalpaBiieHne MopdoreHesa B KyJlIbType KIETOK M TKaHEe Ha OCHOBE BapbHUPOBaHUS
COOTHOIIICHUS AyKCUHOB U IIATOKHHUHOB B TUTATEIILHOM Cpelie;
- IPUMEHSTH 3HaHUs 00 0COOEHHOCTAX KYJIbTUBUPYEMBIX PACTUTEIBHBIX KIETOK MPH
OCYIIECTBIICHUU OMOTEXHOJIOTHYECKUX MPOIIECCOB HA X OCHOBE;
- CHCTEMaTH3UPOBATh U 0000MaTh WHGOPMAIUIO IO HCIIOJIB30BAHHUIO PECYPCOB MPEATIPUATHS;
- IJTAHUPOBATh SKCIIEPUMEHT, 00pabaThIBaTh U MPEAOCTABIATH MOTYYCHHbBIE PE3YIbTATHI.
Bnaoemo:
- OCHOBHBIMH METOJaMH W TPUEMaMH IPOBEACHHUS SKIECPHUMEHTAIBHBIX HCCICAOBAaHUN B CBOEH
npoQeCCHOHAIBHON 00J1acTH;
- CITIOCOOHOCTHIO K pean3alliy U yIPaBICHUIO OMOTEXHOIOTUYECKUMU MPOIIECCAMU.

3.1. MaTpuiia cooTHeCceHHsI TeM/pPa31e/IOB Y4eOHOH TUCUUILIMHBI (MO1YJIfA) U
(¢Gopmupyembix B HUX PO eCCHOHATBHBIX KOMIIETEHIIU A

Komnereniuu Oomee
KOJIMYECTBO
Tewmsl, pazzensl AMCHUATIINHBI KOMICTCHIHH
1IK-1 [IK-3
Beenenue. KynbTypa KJIETOK M TKaHEH Kak OCHOBa - + 5
OMOTEXHOJIOTHH PACTEHUH.
MeTopl KyIbTUBUPOBAHUS 1n Vitro KJIETOK U + + 2
TKAHEH BBICIINUX PACTEHUN
buoTtexHonorus KJIeTok BBICHINX PaCTeHUH in + + 2
vitro
buorexHoIOrMM Ha OCHOBE KYJIbTUBHPYEMBIX + + 2
KJIETOK, TKAHEW U OPraHOB PACTEHUN

4. CTpyKTYypa ¥ coepKaHue JUCHHUILIUHBI (MOTYJIs1)

OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISET 2 3a4€THBIC SAMHUIIBI, /2 aKaj. Jyaca.
4.1. O0beM TUCHUIJIMHBI U BUJbI Y4eOHO# padoThI

5



Bun 3agartuit

Bcero akan. yacos

ITo ounoit hopme [[lo 3aounoM

o0y4eHus dbopme oOyueHust

(8 cemectp) (3 kypc)
OO0mmas TpyA0€MKOCTh TUCITUTUTHHBI 72 72
KonTakTHas pabota 00ydaromuxcs ¢ mpernogaBaTesieM 36 8
AyIUTOpHBIC 3aHATHUS, B T.4. 36 8
JIEKIIUU 12 4
MPAKTUYECKHE 3aHATHS, BCETO 24 4
CamocrosTenpHas pabora, B T.4. 36 60
nmpopaboTKa yd4eOHOTro Marepuana MO JUCIHIUIMHE 22 44
(KOHCIIEKTOB  JIEKIIUH, Y4eOHMKOB, MaTepUaIOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 8 16
MOJITOTOBKA K C1a4e MOJTyJIs 6 -
KoHTpoib - 4
Bu uTOroBOro KOHTpOJIS 3a4yer 3a4yer

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 TKaHeu
KaK OCHOBa OMOTEXHOJIOTUH PACTEHUH.

KynbpTypa KIIETOK M TKaHEW Kak OCHOBA
OMOTEXHOJIOTHH PACTCHUH.

0,5

[K-1; ITK-3

Paznen 2. Meroapb! KylIbTUBHPOBAHHUS in Vitro
KJIETOK Y TKAaHEW BBICIINX PACTECHUM.

VYcnoBUs cenTHUKY MPU BBHIIOTHEHUH paboT 1o
KYJIbTUBUPOBAHUIO PACTUTEIBHBIX 0OBEKTOB 1N
Vitro, METOJIbI U IPUEMBI CTEPHIIU3AINH
pacTUTEIHLHOTO MaTepHalia Py BBEICHUH B
KynbTypy KamnycHble KyabTyphl.

0,5

TIK-1; T[IK-3

KynbTuBupoBaHue OAMHOUHBIX KIeTOK. KynbTypa
TarIONIHBIX KIIETOK.

0,5

[K-1; ITK-3

Ky.]'IBTypa N30JIMPOBAHHLIX MTPOTOIIACTOB.

0,5

I1K-1; I1K-3

Pa3nen 3. buoTexHonorusa KjIeTOK BEICIINX
pacTeHui in vitro.

OCHOBHBIE TIEPECTPOMKH, IIPOUCXOISIIUE TIPU
nepeBoie KIETOK PacTeHU B KyabTypy in Vitro.
JuddepeHnmpoBka KIECTOK B KyabType in Vitro.

TK-1; TIK-3

Pasnen 4. buotexHo10rnu Ha OCHOBE
KYJbTUBUPYEMBIX KJIETOK, TKAHEW U OPraHOB
pacTEHUN.

KieTounble TEXHOIOTHH IOJIYUCHUA
SKOHOMHYECKH BaXKHBIX OMOJIOIMYECKH aKTHBHBIX
BCIIECTB PACTUTCIIBHOI'O IIPOUCXOXKICHH.
buoTexHonorusa KIOHAJIBHOIO

TK-1; TIK-3




MUKPOPA3MHOKEHHSI U 03JJ0POBIICHUS] PACTEHUH.

Hroro 12 4 2
4.3. [IpakTnyeckune 3aHATUSA
No HaumenoBanue 3anstus OObem B akaj. dopmupyembie
TEMBI qacax KOMIIETEHIIH
OuyHast ~ BaodHas
dbopma  [bopma
00y4yeHHsT 00 yueHUs
1 Texnuka paboTsl B 1aboparopuu. [Ipurorornenne 4 0,5 ITK-1; ITK-3
MaTOYHBIX PAacTBOPOB (B (opMe MpPaKTUYECKOU
MTOATOTOBKH)
2 [IpuroroBiaeHue JKUAKOW ©  arapyu3OBaHHOU 4 1 ITK-1; ITK-3
nuTaTeNbHOM cpensl Mypacure — Ckyra (B opme
NPaKTUYCCKOMN IMTOATOTOBKH )
3 [ToagroToBka  pacTUTENBLHOIO  MaTepuajla W 4 0,5 IIK-1; ITK-3
M30JISIIMST AKCIUIAHTOB (B (opMe IMpaKTUYECKOU
MTOATOTOBKH)
4 [locanka W KyJIbTUBHpPOBaHHE OKCILUIAHTOB Ha 4 1 IIK-1; ITK-3
arapu3oBaHHOU cpene (B (opme MpaKTHYECKOU
MTOATOTOBKH)
5 Perenepanus pacTeHuil U3 KaJWIyCHON TKaHU 4 0,5 ITK-1; T1K-3
6 MUKpOKIIOHAJIBHOE Pa3MHOKEHHE PACTEHUN U 4 0,5 I1K-1; I1K-3
MOJTy9YEeHHE 03JI0OPOBICHHOTO TTI0CAI0YHOTO
MaTepuaia
Bcero 24 4
4.4. JladbopaTopHbIe padoThI He NMPETYyCMOTPEHbBI
4.5. CamocrosiTesqibHAsA padoTa 00y4aroLIUXCs
OOmneM B akaj. dac,
Pasznen .
No Bun camocTrositenpHOM pabOThHI OYHas 3a09Hast
JUCITUTLIAHBI
dopma dopma
oOyueHusi | oOyueHus
[TpopaboTka y4eOHOro MaTepuana 1o 4 10
1 | AucuumianHe (KOHCHEKTOB JIEKLUH, y4eOHUKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
Paznen 1 o | BeIMONTHEHHE KOHTPOIBHOI PaboTHI 2 4
3 | IloaroToBka k caaue MoIys 1 0
Paznen 2 [TpopaboTka y4eOHOro MaTepuana 1o 6 14
1 | mucummuiiHe (KOHCIEKTOB JIEKIMH, YYeOHHMKOB,
MaTEpPHAIIOB CETEBBIX PECYPCORB)
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2 | BeimonHeHne KOHTPOJIBLHON paOOTHI 2 4
3 | IloaroroBka K craue MOIYJIS 1 0
[TpopaboTtka y4eOHOT0 MaTtepuaia o 6 10
1 | mucummiuHe (KOHCHEKTOB JIEKIHM, Y4eOHUKOB,
Paznen 3 MaTEPUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHHe KOHTPOJIBHON pabOTHI 2 4
3 | IlogroroBka K caade MOIYJIs 2 0
[TpopaboTka y4e0HOTO MaTepuana 1o 6 10
1 | mucummuinHe (KOHCIIEKTOB JICKIUH, YYCOHHKOB,
Paznen 4 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHre KOHTPOJIBHON pabOThI 2 4
3 | IlogroroBka Kk caade MOIYJIs 2 0
Uroro: 36 60

[TepedyeHb METOANYECKOTO OOECTIEUEHUS IS CAMOCTOSITEIbHON pabOThI MO AUCLUILIMHE (MOAYIIO):
1. Xosanoa E.B. Cypaiikuna M.A. Meroauueckue yka3aHusl JJIsl CaMOCTOSTEIbHOM pabOThl U
BBINOJIHEHUS] KOHTPOJIbHOW pa®oThl no aucuuiuinHe «KylbTypa TKaHel W KIETOK pacTeHHiD» Ui
oOyuaromuxcs 1o HanpasieHuto noarotoBku 19.03.01 buorexnonorus. - Muaypunck 2024.

4.6. BolnosiHeHHe KOHTPOJILHOI padoThl 00yUYalomMMHCs 3204H0i (pOpMBI

Baxnoit ¢Qopmoii camocrosTenbHOl paboThl  00ydaromierocs SBISETCS HalKMCaHUe
KOHTPOJIbHON paboThI.

Lenu BbIMOTHEHUS paOOTHI:

— CHCTEeMaTu3alus, 3aKperyieHne M YIIyOJICHHE TEOPETHMUYEeCKUX 3HAaHUH W yMEHUU
MPUMEHSATH UX JJI PEUIEHUS] KOHKPETHBIX MPAKTUUECKUX 3a/a4;

— pa3BUTHE HABBIKOB CaMOCTOSITEJIbHOM HayyHOW paboThl (MJIaHUPOBAHUE U IPOBEJECHUE
UCClIeIOBaHMsI, paboTa C HAay4HOM M CIPABOYHOM JUTEpaTypod, HOPMAaTUBHBIMU IPABOBBIMU
aKTaMM, UHTepIpeTalys NOJIy4eHHBIX pe3yabTaToOB, UX NMPABUIIbHOE U3JI0KEHNE U 0(OPMIICHHE).

Pabota nomkHa oTBEUaTh CISAYIOMUM TPEOOBAHUSIM:

— (¢opMHpOBaHUE AaBTOPCKOM MO3MIMU MO OCHOBHBIM TEOPETUYECKUM M IMPOOJIEMHBIM
BOIIpOCaM;

— aHaJu3 HAYYHOU U y4eOHOU JIUTEepaTyphl IO TEME BOIPOCa;

— CBSI3b IIPEAMETA C aKTyaJbHbIMU IPOOJIeMaMu COBPEMEHHON HayKU U MPAKTUKY;

— JIOTUYHOCTb U3JIOKEHHUS, apTyMEHTUPOBAHHOCTH BBIBOJIOB M 000O0IEHHI.

3anaHus B KOHTPOJIbHOM pa0oTe HampaBieHbl Ha 3aKpeIIeHHE TEOPEeTHYECKUX 3HaHUM
00y4aromerocst ¥ OBJIAJICHUST HABBIKAMH 110 U3YYEHHIO METOJO0B KyJIbTHBHUPOBAHMUS iN VItro KIeTok
Y TKaHEW BBICIIUX PACTEHUM.

KonrponsHast paboTa BKIIOYaeT S5 TEOpPETHYECKUX BOMpPOcoB. Bpibop Bapuanra
OTIpeNIeTIIeTCs TOCeIHeH (PO 3a4ETHON KHUKKH.

IlepeyeHp BONPOCOB MPEIACTAaBIECH B METOAMYECKMX YKa3aHWUAX Ul BBIITOJIHEHUS
KOHTPOJIbHOM pabOTHI.

4.7. Conep:kanue pa3iesioB JUCUUILIMHBI

1.KynbTypa KJIE€TOK M TKaHEeW Kak OCHOBAa OMOTEXHOJIOTMH pacTeHwil. KymbTypa KIeTok,
TKaHEH! M OPraHOB PACTEHMU: IpeaMeT, 3anadd. Mcropus pa3BUTHUS METOLOB KYJIbTUBUPOBAHHUS
M30JIMPOBAHHBIX KJIETOK, TKAHEH W OpraHOB pacTeHui. M3ydeHuwe KyapTypbl KJIETOK, TKaHEH H
OpraHOB pacTeHHUH [uid pemeHus (yHIAMEHTAIbHBIX MpobiemM Ouonoruu. Peanmzauus u
yIrpaBjieHHue OMOTEXHOJIOTHYECKUMU MPOIIECCAMHU.

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

VY Ci10BUS CENTUKU MPU BBINOJIHEHUH pabOT MO KYJIbTUBUPOBAHUIO PACTUTENIBHBIX O0BEKTOB
In Vitro, MeTobl ¥ MPUEMbI CTEPHIIM3AIMU PACTUTEIBHOTO MaTepuala Mpyu BBEICHUU B KYIbTYDY.
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[TutarenbHble cpenbl, PEryasAsTOpPBl POCTa PACTEHWH U UX MPHUMEHEHHE U KyJIbTHUBHPOBAHUS
PACTUTENBHBIX KJIETOK M TKaHeW in vitro. Bimsaue ¢usznueckux (akTopoB Ha (HU3MOIOTHUECKOE
COCTOSIHME U30JIMPOBAHHBIX KJIETOK U TKAHEH PACTEHUM.

KannmycHele kynabTypbl. Ponb KalulyCHOM TKaHUM B MHTAKTHOM pPAacTeHUU. MoJEKyIspHO-
¢du3noIOrHUecKue OCHOBHI Mpouecca neauddepeHnmanuu kietok. TUITBI KAJUTYCHBIX KYJIBTYp U HX
xapakrepuctuka. CyOKynbTUBUpOBaHME KamrycoB. Ilokasarenn pocTa KaJUIyCHBIX KYJIBTYD.
Hcnonb30BaHue KaTyCHBIX TKaHEe B (yHIAMEHTAJIbHBIX HCCIEAOBAHUAX OHOTEXHOJIOTHH.
Cycnen3nonHble KylnbTypbl. OCHOBHBIE IIPEUMYIIECTBA KYJIbTUBUPOBAHUS KIETOYHBIX CYCIECH3HM.
CriocoObl TIONMYYEeHUsI CYCIIEH3MOHHBIX KYJbTYp. THIBI KIETOYHBIX CycHeH3uid. dDakTopsl,
BJIMSIIOIME HA CTENEHb UX 3rPerupoBaHHOCTH. OCHOBHBIE MApPaMETPhbl CYCIIEH3UOHHBIX KYJIBTYD.
CriocoOb! KyIbTUBUPOBAHUS KIETOYHBIX CYCIICH3UH.

KynpTuBUpOBaHME OAMHOYHBIX KJIETOK. MeTobl M30JIMPOBAHUSA OJMHOYHBIX KIIETOK.
Meropl BeIpamuBanus iN Vitro 0OJMHOYHBIX KJIETOK (METOJ KYJIbTYPhl HSHBKU, METOJ| IUICHTHHT,
METOJ MHUKPOKYJIbTYpbI). DakTOp KOHAMLMOHUPOBaHUs. M3yueHue KyabTypbl OTIEIBHBIX KIETOK
JUTSL TOKA3aTeNbCTBA TOTHIIOTEHTHOCTH PACTUTENILHON KIIETKH.

Kynerypa ramnouanbsix kinetok. IlomydyeHue rammouaHsix pacteHuil. OCHOBHbIE IyTH
agnporeneza. @axtopsl, BimAommMe Ha 3(QekTHBHOCTH aHAporeHe3a. MeTon KyJIbTyphI
IBIIBHUKOB U METOJI KYJBTYPbl MUKPOCIIOP, X MPEUMYIIECTBA U HEJOCTATKU. AHAPOreHes in Vitro,
CHOCOOBI UACHTU(DHUKAINH TaIlJIONIOB.

KynbTypsl H301MpPOBAaHHBIX HPOTOIUIACTOB. YCIOBUS U CHOCOOBI KYJbTUBUPOBAHMS
IIPOTOIIACTOB. MeTOIbl CIMSIHUSL TPOTOILUIACTOB. MeXaHU3M CIIMSHUS IPOTOIIACTOB.

3. BuoTtexHOI0rus KJIETOK BBICIIMX PACTEHUH In Vitro.

OCHOBHBIE TIEPECTPOIKH, MPOUCXOAANINE TIPU MEPEBOC KIETOK PacTeHUH B KyJbTYpY in
vitro. CpaBHUTeNbHAs XapaKTEPHCTHKA COMATHYCCKUX KJIETOK BBICIIMX DACTEHHH M KJIETOK,
KyJbTUBHUPYEMBIX B YCIOBHSX in vitro. Mopdomorudeckass U TEHETHYECKass T'eTepOreHHOCTH
HOMYJSALUUM  AJUTENbHO  KYJIbTUBUPYEMBIX  KJIETOK  BbicIIMX  pacTeHuid.  CoxpaHeHue
AMHUTEHETUYECKUX CIIOCOOHOCTEH pacTeHus JoHopa. CHHXPOHHOCTHh KIIETOYHBIX KylbTyp. Poct
KJIETOK B KyJbType in vitro. XapakTepuctuka a3z pocToBoro nukia. CriocoObl CHHXPOHU3ALUU
KJIETOYHBIX KYJIBTYP.

JuddepenunpoBka KIETOK B KyabType un vitro. Tumnsl quddepenumrpoku. MonekynspHo-
¢dusnomornueckrue OCHOBBI mporecca auddepenimanuu. OcHOBHbIE THIBI JU(()EPEHIIUPOBKH.
['ncrorenes. @U3MONIOrUYECKUE aCMEKThl CTUMYISLIMN (JIO3MO- U KcuiieMorenesa. Mopdorenes.
[Ipsimoit u HempsMoll Mopdorenes. Mopdodusnonornyeckass XapaKTEepUCTHKAa PU3OTEHE3a,
¢duopanbHOro M crebieBoro opraHoreHeza. @akToOpbl, ONpEAESAIONIMEe BO3MOXXHOCTD U
HaIpaBJIEHHOCTH Ipoliecca opraHoreHe3a. Comaruueckuil sMmOpuorenes. Perenepanust pacTeHHi.

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

Krnerounsie TEXHOJOTHH MONYyYSHHS SKOHOMHYECKH Ba)KHBIX OWOJIOTHUECKH AaKTHBHBIX
BEIIIECTB PACTUTEIBHOIO MpOoHCX0oXkaeHus. [IpenMyiecTBa HCHOIb30BaHUS KIETOYHBIX KYJIBTYp B
Ka4ecTBE MPOIYIEHTOB OWOJOTHYECKH AaKTUBHBIX BEIIECTB 110 CPABHEHUIO C HMHTAKTHBIMHU
pacreHusiMH. OCOOEHHOCTH BTOPHUYHOTO METabolM3Ma B KyJIbTypaX H30JMPOBAHHBIX KIIETOK
BBICIINX pacTeHWi. DakTopsl, BIHUSAIOMME HAa HAKOIJICHWE BTOPUYHBIX METaOOJHUTOB,
KYJbTUBUPYEMBIX KJIETKaMU PACTCHUH.

depMeHTEpHOE  BBIpAlIMBaHWE OWOMACCHI  KIETOK-TIPOAYIIEHTOB, KOHCTPYKTHBHBIC
0Cc00EHHOCTH OHMOpeakTOpoB. PEeXXMMBI KyIbTUBUPOBAHUS PACTUTEIbHBIX KJIETOK B OMOpeaKkTopax.
Turmb! paboT MO CO3JaHHIO MPOMBINUICHHBIX TEXHOJIOTHHA IS TIOTYYIEHUST OMOIOTHYECKH aKTHBHBIX
BEIIECTB C IOMOIIBIO KYJIbTHMBHPYEMBIX KJIETOK pacTeHHid. IlpemmyriectBa M MNEpCHEKTHUBBI
UCTIONIB30BaHUS  MMMOOWIIM30BAaHHBIX  PACTUTENBHBIX  KJIETOK B OHOTEXHOJOTHYECKUX
npou3BoicTBax. OCHOBHBIE HAIIPABICHUS UCIIOIb30BAHUS KYJIbTUBUPYEMBIX PACTUTEIBHBIX KIETOK
Iu1st OnoTpaHchopmaIum.

buoTtexHonorus  KJIOHAJBHOIO  MUKPOPa3MHOXKEHHS U O3JIOPOBICHHMS  PACTEHHUH.
[TpeumymiecTBa KIOHAJIBHOTO MUKPOPa3MHOXEHHS B CPAaBHEHMM C TPAJAWLMOHHBIMU METOAAMHU
BEreTaTMBHOTO pa3MHOXeHUs pacTeHuid. O01acTH NPUMEHEHUs] MUKpOpasMHOXKeHus1. TpeGoBaHus
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K 00BEKTaM, HCIOJIb3YEMbIM /ISl KJIOHATBHOTO MHUKPOPAa3MHOXKEHHUS pacTeHHil in vitro. CrocoOsl
MHKpPOKJIOHUPOBAHUSI PACTCHUH. XapaKTePUCTHKH OCHOBHBIX JTallOB MHKPOPAa3MHOXKEHHUS.
OU3N0IOrHYeCcKre 0COOCHHOCTH PEreHepPaHTOB U HEOOXOIMMOCTh B CO3aHUU OCOOBIX YCIOBHH UX
amanrauu ex vitro. daxTtopsl, Biustomue Ha >(PQPEKTUBHOCTH Mpolecca MHUKPOKIOHATBHOTO
pasMHOXKEHUs1 pacteHuidl. Cucremaruzanmuss ¥ 0000meHne WHGOpPMAIKMK MO HCHOIH30BAHUIO
pecypcoB  mpeanpuaTds. MeToApl MOJdydeHHs Oe3BHPYCHOTO IIOCaJOYHOTO Marepuala,
BO3MOXKHOCTH M TIEPCIEKTUBBI MX HWCHOJb30BaHUs. [lmanupoBanue skcnepumeHnTta, oOpaboTka u
IPEI0CTaBICHHUE TIOYYCHHBIX PE3YJIbTaTOB.

5. O0pa3oBaTe/ibHbIC TEXHOJOTHH

Bun yue6HOH paboThI OO6pa3oBarenbHbIE TEXHOJIOTHH

Jlexuun OJEKTPOHHBIE MaTepHallbl, HCIOJIB30BAHUE
MYJBTUMEAUMHBIX ~ CPEACTB,  Pa3laTOYHBIN

MaTCpHral

IIpakTHueckue 3aHATHA OOcyxaeHne W  aHaIM3  [PEUIOKEHHBIX
BOIIPOCOB ~ Ha  AyJAMTOPHBIX  3aHATHAX,

HHIWBHUIYAJIbHBIC NOKJIAAbl, TCCTUPOBAHUC

CamocTosTelIbHbIE pa6OTbI 3aH_II/ITa n MMpE3CHTal U pPE3yIbTATOB

CaMOCTOATCIIbHOI'O UCCIICAOBAHNA HA 3aHATUAX

6. @OoH/1 OLIEHOYHBIX CPEACTB TUCHMIIMHBI (MOIYJIS)
6.1. [laciopt hoHIA O1LIEHOYHBIX CPEICTB MO TUCHHUILINHE

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

KOMIICTCHIIH BO

1 | Beenenme. Kynprypa xnerok wu | IIK-1; TIK-3 [TecToBble 3a1aHUs 20
TKaHell Kak OCHOBa OMOTEXHOJIOTUU Pedepar 2
pacTeHHi. Bonpoce! i 3aueta | 4

2 MeTob! KyIBTHBUPOBAHUS in Vitro IIK-1; I1K-3 TecToBBIE 3agaHUs 30
KJIETOK H Pedepar 3

TKaHEeH BBICIIUX PACTCHHM Bonpoce! s 3auera | 28

3 | BHOTEXHOIOTHS KIIETOK BBICIITHX I1K-1; I1IK-3 TecToBEIC 3aJaHUS 30
pacteHuil in Pedepar 1

Vitro Bonpocer i 3auera | 11

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

KIJIETOK, TKAHEW U OPraHOB PaCTEHUM Bonpocsr s 3aueta | 22

6.2. [lepevyeHs BONPOCOB /1151 3a4eTa

1. ITpenmeT KyabTypbl KJIETOK, TKAHEN U OpraHOB PacTe€HUM. TOTUNOTEHTHOCTh PACTUTEIBHON
kietku. Peanu3zarus u ynpasnenue OuorexHoiornueckumu npoueccamu (I1K-1; TIK-3).

2. 3HaueHume MeToAa KYJIbTYpbl KJIETOK, TKAHEHM W OpPraHOB pPAaCTEeHUN JUIsl PpELICHUs
dyHnameHnTanpHbIX ipodiiem ouonorun (I1K-1; [TK-3).

3. KynbTypa Ki1eToK U TKaHe# kak ocHoBa OuorexHonoruu pactenuit (ITK-1; TIK-3).

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

5. YcaoBus acenTUKY NpH BBIOJIHEHHH padoT Mo KyJIbTHBHPOBaHMIO pacTeHuil in vitro (ITK-1;
[1K-3).

6. MeToapl U npHEeMbl CTEpUIIM3ALMKM PACTUTEIBHOTO MaTepuana Mpu BBEACHUM B KYJIbTYpY
(ITK-1; TTIK-3).
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7. IMutarenbHble cpebl A KyJIbTUBUPOBAHUS PACTUTENBHBIX KJIETOK M TKaHeH in vitro (ITK-1;
[1K-3).

8. PerynsTopsl pocTa pacTeHUil M HMX HCIOJIB30BAaHHE JUIS KYJIbTHBUPOBAHUS PACTHTEIBHBIX
KJICTOK U TKauei in vitro (ITK-1; TTK-3).

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

10.Ponp KamutycHOW TKaHM B MHTakTHOM pacTteHuu. Pa3pl ee pa3BuTus. OCHOBHBIE 3Tallbl
noaydeHus KamnycHsix KyiabTyp (ITK-1; TTK-3).

11. Mexanusms kautycorenesa (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).

14.0OcHOBHBIE MTPEUMYIIECTBA CYCIICH3MOHHBIX KYJIBTYp U MCHOJIB30BAHUS B OMOTEXHOJIOTHH
(IK-1; TTIK-3).

15.Crioco0sI nostyueHus cycrnen3nonusix Kyabtyp (ITK-1; ITK-3).

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

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

18.0OcHOBHBIE [TOKA3aTENIM POCTA KAJUTYCHBIX U CycrieH3HOHHBIX KyibTyp (ITK-1; [TIK-3).
19.Crioco6sI uzonupoBanus oTaenbubix kietok (ITK-1; ITK-3).

20.«®axTop kormuimonuposanus» (I1K-1; ITK-3).

21.MertosI BeIpammuBanus in vitro oguHouHbX Kiaetok (ITK-1; TTK-3).

22.Augporenes in vitro. [Tytu anaporenesa (ITK-1; TTK-3).

23.Merton kyabTypsl butbHUKOB (ITK-1; TTK-3).

24 Metoa KyJbTYpPbI BUIBIIBI

25.®akropsl, Biusone Ha 3pdexruBaocTh anaporenesa (ITK-1; TTK-3).

26.T'unorenes in vitro (IK-1; ITK-3).

27 Unentudukarus ramwtonos (ITK-1; TTK-3).

28.Hanpasnenus ucnons3oBanus ramionnos (ITK-1; ITK-3).

29.0CHOBHBIE HANpPAaBJICHHs HCIOJIB30BaHHs H30IMpoBaHHbIX mpoTtoruiactos (ITIK-1; TTIK-3).
30.Meronsl 1 ycioBus monydenus npotoruactoB (I[MK-1; TIK-3).

31.Cnoco0sl 1 ycioBus KynbTuBUpoBaHus npoTomiactoB (ITK-1; TTK-3).

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

34.Mop¢onorudeckass 1 TeHETHUYECKasi T€TePOre€HHOCTh MONYIISIIUNA pacTUTENbHBIX KJIETOK In
vitro (ITK-1; TTK-3).

35.®Pu3nonoro-6MOXUMHUYECKHE OCOOCHHOCTH MOMYJISALUI pacTUTENbHBIX KIeToK in vitro (ITK-
1; TIK-3).

36.®a3b1 pocTOBOTO MKKJIA B KJIeTOYHBIX KynbTypax ([TK-1; TTK-3).

37.AcunaxpoHHOCTh. CIOCOOBI CHHXpOHM3aIMK KiaeTouHbIX KyapTyp ([TK-1; TTK-3).
38.CoxpaHeHue AMUTeHETHIECKUX 0coObeHHocTel pactenus-nonopa (ITK-1; TTK-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 .dakTopsl, onpenensomue HarpasieHue mopdorenesa (I1K-1; TTK-3).

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

44 KynpTHUBHpYEMBbIE KJIETKH paCTeHUI Kak MPOIyLEeHTH OMOJOTHUECKH aKTUBHBIX BEIIECTB, UX
NPEUMYIIECTBA 10 CpaBHEHMIO ¢ nenbiMu pacteHusMu ([TK-1; TIK-3).

45.0co0eHHOCTH BTOPHMYHOTO METa0OoJIM3Ma B MOMYJSIHAX KylbTHBHpYyeMbIX Kietok (ITK-1;
[1K-3).

46.DaKTopbl, BIUSIONIME HA HAKOIJICHHE BTOPUYHBIX META0OIUTOB B KYJbTYPax KIIETOK
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pacrenwuii (ITK-1; TTK-3).

47.CucteMbl KyJIbTHBUPOBAHUS KJIETOK JUIS MMOJNydeHHsT BTOpUYHbIX MetaboauToB (ITK-1; TTK-
3).

48.0OcHOBHBIC 3Tambl pa3pabOTKU MPOMBIILICHHBIX TEXHOJOTUW mojyueHuss BAB Ha ocHoBe
KyJbTUBUPYEMBIX pacTuTenbHbIx KieTok ([TK-1; ITK-3).

49 IlpeumyIiecTBa MCIIOJIb30BaHUS HMMOOMIM30BAaHHBIX pacTUTenbHBIX KieTok (ITK-1; TTK-3).
50.0OcHOBHBIE TIPEHMYILECTBA KJIOHAJTBHOTO MHUKPOPA3MHOKEHHUS pAacTEHHH, 00JacTu ero
npumenenuns (ITK-1; TIK-3).

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

52.0cHOBHBIE 3TaMbl KIOHAILHOr0 MUKpopasMuokenus ([TK-1; ITK-3).

53.®akTopsl, BIMSIONIME HA MPOIECC KIOHAIBHOTO MUKpopa3sMHokeHus pactennit (ITK-1; TTK-
3).

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

55.Knerounsie Texnonoruu B cenexmun pactennii (ITK-1; TIK-3).

56.0monotBOpenue in vitro. ImoOpuokynbrypa (I1K-1; [TK-3).

57.Ilony4denue comaknonanbubix Bapuanros (I1K-1; TTK-3).

58.MHayMpoBaHHbIM MyTareHe3 u KjiaerouHas ceiekius in vitro (TTK-1; TTK-3).
59.Comarnueckas rudbpuansanus. [ubpuauzanus (ITK-1; TIK-3).

60.I'enetndeckast Tpanchopmanus pacteHuit. OOmas XapaKTepUCTHKA METOJIOB IOJYYCHHUS
Tpancrenusix pacrenuit (IK-1; ITK-3).

61.Metoj arpobakrepuanbHoil Tpanchopmaruu. bammucrnyeckuii merox (ITK-1; TTK-3).
62.0OcHOBHBIC HANIPABJICHUS B CO3aHUM TpaHcreHHbix pacrenuit (ITK-1; ITK-3).
63.Vcnonbp30BaHUE METO/A KYJIbTYpPbl KJIETOK, TKAHEH M OpraHOB PacTeHUU AJI COXPAHEHUs
reHoonga. Cucrematuzanus ¥ 0000meHHe HMHQOPMAIMKM IO HCIOIb30BAHHIO PECYpPCOB
npeanpusitus (ITK-1; ITK-3).

64.XapaKkTeprCcTHKa IIepecaouHbIX U AemoHupoBanubix kouteknui (ITK-1; TTK-3).
65.OCHOBHBIC ATAITBI TEXHOJIOTHH KPHOCOXPaHEHHs pacTuTeNbHbIX 00bekToB (I1K-1; TTK-3).

6.3. llIkaJia o11eHOYHBIX CPEJICTB

Ouenka  3HaHUH, Kpurepun oneHnBanus OneHouHble
YMEHUI, HABBIKOB cpeacTaa
(kou1. 6aIoB)
[TponBUHYTHIHA - TIy0OKOe M CHUCTEMaTHYecKOe 3HaHHWE Bcero | TecToBbIC 3aJaHUs
(75 -100 6anoB) IIPOrPaMMHOTO Matepuaga U HoBauwuii | (36-40 GamioB)
COOTBETCTBYET JEKIIMOHHOTO Kypca I0 CpaBHEHHIO ¢ yueOHoi# | Pedepar (8-10
OLIEHKE «3aYTEHO» JUTEpaTypoii; 6asI0B)
- oTueTIMBOE M cBOOOJHOE  BiaaeHue | Bompockr s
KOHLENTYaIbHO-TOHSITUHHBIM ammapatom, | 3adera (31-50

Hay4YHBIM $I3BIKOM M T€PMHUHOJOTHEN B 00sacTH | 6AJIOB)
KYJIBTYpBI KJIETOK M TKaHEH;,

- YMEHHE MJIaHUPOBATh IKCIIEPUMEHT, 00paboTaTh
U TIPEJOCTABUTH TOJTYUYEHHBIE PE3YJIbTAThI;

- 3HaHUE OCHOBHOM JIUTEPATYpPBI M 3HAKOMCTBO C
JIOTIOJTHUTETBHO PEKOMEHI0BaHHOM
JIUTEpaTypoi;

- yYMEHHE BBIIOJHATH  IPEIyCMOTPEHHBIC
MIpOrpaMMOH 3aJ1aHNs;

- BJAJICHHE CIIOCOOHOCTBIO K peaau3aluu Hu
YIIPABIICHUIO OMOTEXHOJIOTHYECKUMU
nporeccamu;

- JIOTUYECKH KOPpPEKTHOEe U yOeAUTEeNbHOE
U3JI0KEHHUE OTBETA.
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bazoBeiii (50 -74 | - 3HaHWE Y3/OBBIX MPOOJEM BHUPYCOJOTHH U | TecTOBbIC 3aMaHUs
Oarna) — | OCHOBHOTO COAEpKAHUSI JTEKIIMOHHOTO Kypca; (24-35)
COOTBETCTBYET - yMEHHME TIOJb30BaThCsi  KOHIENTyalbHO- | Pedepar (5- 9
OIICHKE «3aYTCHO» MOHATUHHBIM almapaToM B Tpolecce aHaiu3a | 0ansioB)

OCHOBHBIX IIPOOJIEM IPOrPaMMBbL; Bompocsr st

- 3HaHWE BaXHeWmMX pabor w3 cmmcka | 3adera (21-30)

PEKOMEH/I0BaHHOM JTUTEpaTypHl;

- yYMEHHE BBINOJHATH  MPETYCMOTPEHHBIC

MIPOrpaMMoii 3a1aHus;

- BJQJICHHE CIIOCOOHOCTBIO K peaau3aliu Hu

YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMU

nporeccamu;

- B LIEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCerjaa

TOYHOC ¥ AapPryMEHTUPOBAHHOE U3JIOKEHUE

OTBETA.
[Toporossiii - (parmeHTapHbie, TMOBEPXHOCTHBIC 3HaHUs | TecTOBBIC 3a1aHU
(35 - 49 6amnoB) — BOKHEHUIIINX pasnenoB MpOTrpaMMBbI u | (15-24 6amna)
«3a4TCHOY CoJIep>KaHusl JICKITMOHHOTO Kypca Bupycoiorus; | Pedepar (5 6amios)

- 3aTpyAHEHUS C WCIIOJIb30BaHHEM Hay4yHO- | Bompocsr TUTSI

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

y4eOHOW JUCIUILTUHBL,

- HEMOJHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM

JIUTEpaTypoil;

- YaCTWYHBIC 3aTPYJHCHUS C BBHITIOJHCHHEM

MIPEIyCMOTPEHHBIX MPOTPAMMOM 3aaHHI;

- CTpPEMJICHHE JIOTUYECKH ONPEACICHHO H

TOCIIEIOBATEIHHO U3IIOKUTH OTBET.
Hunzxui - HEe3HaHWe, MO0 OTPHIBOYHOE Mpe/AcTaBlieHHE | TecToBbIC 3a1aHUs
(TomoporoBBIi) 00 y4yeOHO-TIPOrpaMMHOM MaTepHare; (menee 15 6amnoB)
(koMmeTeHIIMA  HE | - HECHMOCOOHOCTh K peanu3anuu u yrpasieHuto | Pedepar (0-4 Gamna)
chopMupoBaHa) OMOTEXHOJIOTHUECKUMHU MPOIIECCaMHU; Bompocsr TUTST
(meHee 35 6a/IOB) — | - HEYMEHHUE BBINOJHATH MPEAYyCMOTpPEHHBIE | 3aueTa (MeHee 15
COOTBETCTBYET MPOrpaMMOi 3aJaHMUs. 0aioB)
OIICHKE
«HEYIOBIETBOPH-
TEJIBHOY

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCITUIINHBI

(MoayJin)

7.1. OcHoBHasI yueOHas1 JuTeparypa:

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

«KynbTypa TKaHe M KJIETOK pPacTEHU» s

oOydaromuxcs mo HarnpasiaeHuto noarotosku 19.03.01 buorexnonorust - Muuypusck, 2024.

7.2 lonosHuTeIbHAS y4ueOHasl JJUTeparypa:
1. OcHoBel OnoTexHoIOTHU. B 2 4. Yacth 1 : yueOHuk u npaktukyMm st CI1O — 2-e u3n., ucnp. u

non. — MockBa

WznatensctBo HOpaiit, 2019. - 170 c. - (Cepus

[Tpodeccuonansroe

obpa3zoBanmue). - ISBN 978-5-534-07840-4. - Tekct : anexkrponnsiit // OBC KOpaiiT [caiit]. — URL:
https://biblio-online.ru/bcode/441963 (nara obpamenus: 07.05.2019).
2. Cenbckoxo3siicTBeHHass OworexHosorus: YueOnuk / IlleBemyxa B. C., Kamamuukosa E. A.,
Kouuesa E.3. u np.; [Tox pexn. B.C. IlleBenyxu - M.: Bric. mik., 2008. — 3—e u3a. — 710 c.

3. Kanmamuukosa, E. A. Kietounas uHXeHepHs pacTCHHI : yUeOHHK M MPAKTHKYM IS 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 OCBOCHUIO JUCHMILTAHBI

l. XosanoBa E.B. Meroauueckue ykasaHHs JIJIsl CAMOCTOSITEIBHON paOOThI M BBITOJHEHHS
KOHTPOJILHOHM paboThl o aucuuiuimHe «KynbTypa TKaHeH ¥ KIETOK pacTeHHD» UId 00y4aromuxcs
1o HanpasyieHuto noarotoBku 19.03.01 buorexunonorus. - Muaypunck, 2024.

2. XoBanoBa E.B. Meroaunueckue ykaszaHus Il NPaKTHUYECKUX 3aHATUH 1O JTUCLUIUIMHE
«KynbTypa TKaHel U KJIETOK pacTeHUil» sl 00yJarouxcs o HarpasiieH!io moarotoBku 19.03.01
buorexnonorus. — MuuypuHnck, 2024.

7.4. UapopmaumnoHHbie U HU(PPOBbIE TEXHOJIOTMH (IPOrPaMMHOe
o0ecneyeHune, COBpeMeHHbIe MPO(ecCHOHANbHBIE 0a3bl JAHHBIX U

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

YyeOHass qucnumuiiHa (MOIYJIh) MPEIyCMaTPUBACT OCBOCHHE HH(OPMAIIMOHHBIX U IU(PPOBBIX
TexHosoruil. Peanuszauus 1mudpoBBIX TEXHONOTWH B 00pa30BaTEbHOM IPOCTPAHCTBE SIBISETCA
OMHOW W3  BaXHEWIMX  [eled  oOpa3oBaHMs,  JAIOUIE  BO3MOXHOCTH  Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOyYaroIUXcs Kak OyAyIluX BbICOKOKBAIN(UIUPOBAHHBIX
CIEIUAJINCTOB.

[ludpoBble TEXHOJIOIMHM HPENYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pPELICHUS
3aa4 Mpo(heCcCHOHAILHOTO, COMAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOJIBb30BAaHUEM Pa3IMYHbIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE LU(PPOBBIX TEXHOJIOTUH B paMKax JaHHOH
JUCLUIUIMHBL (MOAYJS]) OPUEHTHUPOBAHO HAa CIOCOOHOCTH O€30MacHO M HaAJeXaluM 00pa3om
HOJy4yaTh JOCTYH, YIpPaBJsATb, WHTETPUPOBaTh, OOMEHHUBATHCS, OLIEHUBAaTb U CO3/1aBaTh
MH(pOpPMALIMIO C TOMOIIBIO IUPPOBBIX YCTPOMCTB M CETEBBIX TEXHOJOTUH. PopMUpOBaHUE
U(GpPOBOH KOMIETEHTHOCTH HpeArnonaraeT paboTy ¢ JaHHBIMH, BJIQJICHHE MHCTPYMEHTaMM JJIs
KOMMYHHKAIIH.

7.4.1. DJIeKTPOHHO-0MOJINOTEYHASI CHCTEMBbI M 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciuyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOIMOTEKA)

2. ba3a naHHBIX ANeKTpOHHBIX HHPOopMarmoHHbIx pecypcoB PI'BHY ITHCXB (norosop mo
o0ecnieyeHno J1ocTyna K 31eKTpoHHbIM HH(popManuoHHbIM pecypcam PI'BHY IMHCXbB uepes
tepmuHan ynanenHoro poctyna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. OnexTpoHHas O6ubnuoreuyHas cuctema «HauuonansHbIM HHU(pPOBON pecypc «PyKoHT»:
Kosmnexinn «ba3oBsiii Mmaccus» u «Komoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (morosop Ha
OKa3aHHWe YCIyT MO0 MpeoCcTaBiIeHUIo qoctymna ot 26.04.2024 Ne 1901/BI122)

4. 000 «dnektponHoe m3aarensetBo OPAWTY (https://urait.ru/) (1oroBop Ha Oka3aHue
yCIYr TIO TIPEAOCTaBICHHUIO JOCTyma K oOpazoBatenbHOM Twiatgopme OOO «DneKTpoHHOE
m3parenserso FOPAWIT» ot 07.05.2024 Ne 6555)

5. DnextponHo-OuOMMOTeUHAst cuctemMa «BepHanckuity (https://vernadsky-lib.ru) (morosop
Ha 0e3B03ME3THOE UCTIONBb30BaHue pon3BeaeHuH oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HDOB «HanmonaneHast sjekTpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u nmpenocraBnennn qocryna k oosexkram HOb ot 01.08.2018 Ne
101/H2b/4712)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-WH(OPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TIIOJIb30BaTeNIsIM YHHUBEPCHUTETa W3 YHCIa WHBAIHIOB 10 3PEHUIO,
CJIa0OBUIAIINX, HHBAIUAOB APYTUX KATEropuil ¢ OrpaHHMYEHHBIM JIOCTYNOM K WH(pOpMAaIMH, JIUI,
UMEIOUINX TPYAHOCTH ¢ ureHueM IockoneyaTHoro Tekcta TOI'BYK «TamboBckas oOnactHas
yHUBepcallbHass Hay4Has OuOmmoreka wuM. A.C. [lymxkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/mH)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CnpaBouynas mnpaBoBas cuctema Koncynprantllmtoc (ZOroBop mOCTaBKM H
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COIPOBOXKICHUA IK3eMIUIsApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnekTpoHHBIN niepuoanuecknii cripaBoyHUK «Cuctema TAPAHT» (moroBop Ha yciayru
1o conpoBokaeHHIO OT 15.01.2024 Ne 194-01/2024)
7.4.3. CoBpemeHHbIe NpodeccHoOHATIbHBbIC 0a3bI JAHHBIX
1. ba3za [aHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(GOPMAIMOHHO-00PA30BATEILHOM
nporpammbl «PocmeTon» (morosop ot 15.08.2023 Ne 542/2023)
2. baza mannpix Hayunoit snexkrponHoit OmOmuorekn eLIBRARY.RU — poccuiickuii

UH(POPMALMOHHO-aHAIUTHYECKUN TOpTaln B

obpasoBanus - https://elibrary.ru/
3. IMoptain oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4.  OTKpbITBIE

JaHHBIC

https://rosstat.gov.ru/opendata
7.4.4. JIulleH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe
o0ecrnevyeHue, B TOM YHCJIe 0TEYeCTBEHHOT0 IPOU3BOACTBA

denepanbHOU

o0acTH  HayKH,

CITY)KOBI

TEXHOJIOTHUH,

rocy/1apCTBEHHOU

MEIUIIMHLL U

CTaTUCTHUKHU -

Ne HanmenoBanue Pazpabotunx 1O HoctynHocTh Ccbuika Ha Equnblit PexBu3uThI
(mpaBooGnagaten | (MHICH3UOHHOE, peecTp pocCHCKUX HO/ITBEPIKTAFOIIIETO
b) CBOOO/IHO nporpaMm a1 9BM u JIOKyMeHTa (1pu
pacnpocTpaHsieM BJI (ipu Hanmu4um) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JIunensnonnoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JEeUCTBUS: OECCPOYHO
2 AHTHBUpYCHOE AO Jluniensuonnoe | https://reestr.digital.go | Cy6nuneH3noHHBIR
MPOrpaMMHOE «Jlaboparopwust v.ru/reestr/366574/?sp norosop ¢ 000
obecreueHue Kacmepckoro» hrase_id=415165 «Codrekcy oT
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/H,
Security myst 6u3Heca CPOK JCUCTBHSL: C
22.11.2023 no
22.11.2024
3 MoitOduc 000 «Hogsie JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
CraHaapTHBIH - obiauHbIe v.ru/reestr/301631/?sp «PyOuKon»
OducHblil maker TEXHOJIOTHH» hrase_id=2698444 ot 24.04.2019 Ne
Jutst paboThI € (Poccus) 036410000081900001
JIOKYMEHTaMHU 2
Y TIOYTOM CPOK JeCTBUSA:
(myoffice.ru) 6eccpouHo
4 OducHsblit naker AO «P7» JIuuensuonHoe | https://reestr.digital.go Konrpakt ¢ OO0
«P7-Oduc» v.ru/reestr/306668/?sp «Codreke»
(neckrorHast Bepcust) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JeHCTBUSA:
O6eccpodHo
5 OnepanroHHas 00O "bazanbT JIunenszuonnoe | https://reestr.digital.go Konrpakt ¢ 000
cucTeMa «AJBT cBoboIHOE v.ru/reestr/303262/?sp «Cotrekc»
O6pazoBanue» POrpaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecrieuenne" 036410000082300000
7
CPOK JEHCTBUSL:
OeccpouHo
6 | IIporpamMmMHas cucTeMa AO JIunenszuonnoe | https://reestr.digital.go JIMIIEH3HOHHBII
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JUTSE OOHAPYKEHUS
TEKCTOBBIX
3aMMCTBOBaHHI B
Y4IeOHBIX U HAyIHBIX
paborax
«AnTtumnnaruar BY3»
(https://docs.antiplagia
us.ru)

«AHTHIIIATAAT)
(Poccus)

v.ru/reestr/303350/?sp
hrase_id=2698186

norosop ¢ AO
«AHTHUIIIATHAT» OT
23.05.2024 Ne 8151,
CPOK JIEHCTBHUS: C
23.05.2024 o
22.05.2025

Acrobat Reader
- IPOCMOTP
nokymeHToB PDF,
DjvuU

Adobe Systems

CBo0O0OIHO
pacnpoctpaHseM
oe

Foxit Reader
- POCMOTP
nokymeHnToB PDF,
Djvu

Foxit Corporation

CBoboHO0
pacnpocTpaHseM
oe

7.4.5. Pecypcbl nH(GOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanuii mo unugposoii Tpanchopmarnuu https://cdto.wiki/

2. Pexxum noctyna:.garant.ru - cnpaBouno-npaBoBast cucrema «[’APAHT»

3. Pexxum poctyma: www.consultant.ru - crpaBo4HO-mpaBoBasi cucteMa «KoHCynbTaHT
[Tmroc»

4. HanmonaneHbiii upoBoii pecypc «PyKOHT» - MexoTpacieBas JIEKTpOHHas OMOIHMOTeKa

Ha 0a3e TexHonoruu Konrexcrym http://www. rucont
DOnekTpoHHas OuOnIHMOTeYHas

5.

6.

cucrema Poccuiickoro
3a0YHOTO yHUBepcuTeTa http://ebs.rgazu.ru

ToCyAapCTBEHHOI'O

arpapHoro

WnrerpupoBannas Cuctema Wupopmannonnsix PecypcoB Poccuiickoit Axanemun Hayk
http://isir.ras.ru/win/db/help.asp

7. Ortkpsitast Pycckas anektponHas 6ubmuoreka www.orel.rsl.ru

8. Poccwuiickas rocynapcrBenHas oubmmoreka (PI'b) www.rsl.ru/ru/sl

9. CenbCKOX03MCTBEHHOM eKTPOHHO# Onbmoreke 3Hanuii (CObu3) www.cnshb.ru/akdil
10. Poccwiickas cenbckas nHpopMamonHas cetb WWwW.fadr.msu.ru

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

12. ISHS - MexnyHapoHOe 00IIECTBO CaI0OBOJYECKUX HAYyK WwWw.ishs.org

13. Floridata - DIIEKTPOHHAS SHIUKIOIEINS pacTeHuit

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

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

15. 0a3pl JTaHHBIX, WHPOPMAIMOHHO-CIIPABOYHBIE M IMOMCKOBBIE crcremMbl Rambler, Yandex,
Google, Hayuynas snekTpoHHas OMOIMOTEKA.

16. www.molbiol.ru
17. WwWw.nature.ru
18. www.biotechnolog.ru

7.4.6. LludpoBble HHCTPYMEHTHI, MIPUMEHsIEMbIEe B 00pa30BaTeIbHOM Ipolecce
LMS-ninardpopma Moodle

BuptyanbHas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

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

Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucel onpocos: Suaexc @opmel, MyQuiz

Cepsucsl Buaeocss3u: Saekc tenemoct, Webinar.ru

NoabkowhE
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8. Cepsuc

COBMECTHOU

paboThl HaJg  MPOEKTaMHU

http://www:.trello.com

s

HEOONIBIIUX ~ TPYIHI

Trello

7.4.7. lludpoBble TEXHOJOTHH, IPUMeEHsIEMble NPU U3YYEeHUH TUCIUNINHBI

Ne Hudpossie Buapl yueGHOI paboTBhI, dopmupyemblie UK
TEXHOJIOTUHI BBINOJTHAEMBIE C IPUMEHEHUEM KOMITETEHINN
(pOBOH TEXHOJIOTUU
1. | Obnaunsie Jlexryun I1K-1 MK k-1
TEXHOJIOTUHI CamocrostensHas paborta
2. | bonpmme nannsie Jlexu TIK-1 MK nx-1
CamocrostensHas paborta

8. MaTepuajibHO-TEXHMYECKOE o0ecnevyeHue TUCIUIJINHBI (MOILYJIsl)

VYuebHasg ayauropus
JUTS IIPOBEACHUSA
3aHATUN
JEKIIMOHHOI'O  THIIa
(r. MwuuypuHCk, yiI.
WHTepHanuoaHnibHas,
0101, 2/32)

1. XKanro3u ropu3oHTAIbHBIE HA TPU

okHa (uHB. Ne  2101065486)
2. HHtepakTuBHas nocka (WMHB. Ne
2101040205)

3. CucremHblIi KOMIIJIEKT:

nporeccop Intel Original LGA 1150,
BeHTIiATop Deepcool THETA 21,
marepuHckass miara ASUS HS1M-
K<S-1150 iH, mamsare DDR3 4 Gd,
xkectkudt guck 500 Gb, kopmyc
MAXcase H4403, 0ok mnuTaHHsS
Aerocool 350W  ( wuHB. Ne
21013400740)

4. Ilpoexktop Viewsonic PJD6243

DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HabGopbl JeMOHCTpPalMOHHOTO

000pyI0BaHUS U y4€OHO-HATJISATHBIX
[IOCo0uii.

1. Microsoft Windows 7 (unieH3ust

or 31.12.2013 Ne 49413124,
OeCcCpoYHO).

2. Microsoft  Office 2010
(muen3us ot 04.06.2015 Ne

65291658, 6eccpouHo).

VYyeOHass aynurTopus
s MIPOBEICHUS
3aHATHI
CEeMHMHApCKOTro THIIA,
TPYTITOBBIX "
WH/IUBUIYaIbHBIX
KOHCYJIbTALUH,
TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu

(YaeOnas
nabopaTtopus
buznoIOTHH
pacTeHni)

(r. MuuypuHCK,
yuxo3 «Pomay, 9/27)

1. IInarpopma UP-12 BioSan nmns
nieiikepa, yHuBepcaibHas s Koo,
OBITOJIOK M CTakaHoB, 265°185Mm
s merikepo OS-12, PSU-10i, ES-
20 (meB.Ne21013600789)
2. ®oromerp K®K-3-01-"30M3"
boTorneKTpuIecKuit
(naB.Ne21013600788)

3. Illetixep PSU-10i BioSan,
OpOUTANTBHBIHA (50-450 06/muH,
opbutanbHbli, g0  3kr)  0e3
wiatopmbl  (MHB.Ne21013600790)
4. Hletikep S-3 uudposoit (tuatd.
168°168 06/muH, ammuutyga 20MM,

opoutanpubiii, 10-250  06/mMuH)
(nHB.Ne21013600783)
5. Jlocka KJaccHas
(nHB.Ne41013602281)

1. Microsoft Windows 7 (sutien3ust

or 31.12.2013 Neo 49413124,
0OeccpovHO).

2. Microsoft  Office 2010
(mmen3us ot 04.06.2015 Ne

65291658, 6eccpouHo).
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6. Kpecno odpucnoe AV 204 PL MK
TKaHb (maB.Ne41013602311)
7.Mukpockon MEIUIMHCKUN bruomen
2 (uaB.Ne41013401728,
41013401727, 41013401726,
41013401725, 41013401724,
41013401723, 41013401722,
41013401721, 41013401720,
41013401719, 41013401718,
41013401717, 41013401716,
41013401715, 41013401714)
8. Hacrennsiit skpan Lumien Master
Picture 220-220 cM
(uaB.Ne41013401710)

0. [Ipoektop NEC  M361X
(uuB.Ne41013401707)

10. CucremHblit KOMILJIEKT:
[Tpouteccop Intel Original LGA
1155, BeHTUIATOp, MaTEpUHCKAs
miara, TNamsITh, JKECTKUH JIUCK,
BHJICOKApPTa, MOHHUTOpP, YCTPOMCTBO
YTeHUs KapT TMaMATH, TPUBOJ,
KOpIyc, KJIaBHATYpa, MBIIITh
(uuB.Ne41013401700)

11. Cron 1ab0paTOpHBII
XUMUYECKUM (1200°600°750)
CTOJICIIH.[IJIaCTUK/KapKac
an.npopmwis  (MHB.Ne41013602349,

41013602348, 41013602347,
41013602346, 41013602345,
41013602344, 41013602343,
41013602342, 41013602341,
41013602340, 41013602339,
41013602338, 41013602337)
12. Mkad JUTS XpaHEeHUs
nabopaTopHOI MOCY/IbI
(800745071950) TIOJIKA
lacTUK/kapkac  ammpoduns ¢
3aMKOM (nuB.Ne41013602358)
13. Hcnapurens NP-1M3

potannoHHbIi (MHB.Ne21013600785)

Y4yeOHass aynuTopus
11 CaMOCTOSITEIILHON

paboThI (T
MuuypuHCK, yiIL.
WHTepHannoHagbHas,

noM Ne 101, 3/2390)

1. [Hocka kmaccHas (uHB. Ne
2101063508)

2. XKamo3u (uHB. Ne 2101062717)
3. XKamo3u (uuB. Ne 2101062716)
4. Komnstorep Celeron E3500, mar.
mata ASUS, onep.mamsite 2048Mb,
MOHMTOP 19"AOC (uHB.Ne
2101045283, 2101045284,
2101045285)

5. Kommswrorep Pentium-4 (uuB.No
2101042569)

1. Microsoft Windows XP,7
(mmen3us ot 31.12.2013  Ne
49413124, O6eccpouHo).
2. Microsoft Office 2003, 2010
(muuensus ot 04.06.2015  Ne
65291658, 0eccpovHoO).
3. AutoCAD Design Suite Ultimate
(moroBop or 17.04.2015 Ne
110000940282);

4.  nanoCAD  (Bepcms 5.1
JOKaJIbHAs, oOpasoBaTesbHast
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6. MonoOnok iRU308 21.5 HD i3 | nuueH3usi,  CepuilHbIA  HOMEp

3220/4Gb/500gb/GT630M NC50B-270716 TUTCH3US
1Gh/DVDRW/MCR/DOS/WiFi/whit | neitctBuTenpHa OeccpouHo,
e/Web/ kiaBuarypa, Meiib (MHB. No | OecruiaTHas).

21013400521, 21013400520) | 5. [IporpaMMHBIE ~ KOMILICKC
7. Kommprotrep Dual Core E 6500 | «<ACT-Tect Plus» (unieH3uOHHBIH
(uHB.Ne 1101047186) | moroBop ot 18.10.2016 No JI-

8. Kommbrotep TOpHamo Cope-2 | 21/16).
(maB.Ne 1101045116, 1101045118, | 6. TUC Maplnfo Professional 15.0

1101045117) mis - Windows i yueOHBIX
9. Dkpan Ha mratuBe (uHB.No | 3aBeneHUN (JIMIIEH3MOHHBIN
1101047182) JIOTOBOP oT 18.12.2015
Kommnprorepnas TexHuka | Ne123/2015-y)

nojkitoueHa kK cetun «HTEepHET» U
obecrieuena goctynom B DUOC
VHHUBEPCUTETA.

Pabouas mporpamma aucuuruinHbl (Moayisi) «KynbTypa TKaHed M KIETOK PAacTEHHI»
cocrapnena cornacHo ®I'OC BO mno nanpasnenuto noarotosku 19.03.01 buorexnomnorus (ypoBeHb
OaxanaBpuaTa), YTBEp)KJIEHHOr0 IpukazoM MunucrepcrBa oOpa3oBaHus U Hayku PO Ne 736 ot
10.08.2021.

ABTODBI:
JIOLIEHT, KaH/I. C-X. HayK. Xosanosa E.B.
PenenseHT: 1O1EHT, KaH. C.-X. HAYK O.b. Ky3uues

IIpoepamma paspabomana é coomeemcmeuu ¢ mpedoganuamu @I OC BO

IIporpamma paccMOTpeHa Ha 3acellaHuM KadeIpbl CaJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIMU CEMEHOBOJICTBA CEIbCKOXO03SIMCTBEHHBIX KYIbTYp (MpoTokoa Ne 9 ot «18» anpens 2022
r.)

ITporpamma paccMOTpeHa Ha 3acelaHnu y4eOHO-MeToanYeckoi komuccuu [1mogooBouiHoro
uHcTuTyTa UM. M.B. Muuypruna Muuaypunckoro I'AY (mpotokon Ne 8 ot «18» ampenst 2022 r.)

IIporpamma yTBepkJeHa perieHueM Y 4eOHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpoecpamma nepepabomana u oononnena 6 coomeemcmesuu ¢ mpebosanuamu @I'OC BO

IIporpamma paccMOTpeHa Ha 3acellaHuM KadelIpbl CaJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMU CEMEHOBOJICTBA CEIbCKOXO03SIMCTBEHHBIX KyIbTYp (poTokoa Ne 9 ot «10» anpens 2023
r.)

ITporpamma paccMOTpeHa Ha 3acefaHuu y4eOHO-MeToAnYecKor komuccuu [1mogooBomiHoro
uHcTuTyTa UM. M.B. Muuypruna Muaypunckoro I'AY (mpotokon Ne 9 ot «17» anpens 2023 r.)

[Iporpamma yTBepskJeHa perieHneM Y 4eOHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
poTokoa Ne ot «20» ampens 2023 r.

IIpoepamma nepepabomana u dononnena ¢ coomeemcmeuu ¢ mpedosanusmu ©®IOC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl CaJo0BOACTBA, OHOTEXHONOTHU U
CEJIEKIINH CEeNTbCKOX03IMCTBEHHBIX KyIbTYyp (mpotokon Ne 11 ot 3 mast 2024 r).

[Iporpamma paccMOTpeHa Ha 3acedaHuu Y4eOHO-METOIMYECKOM KOMHCCHM HWHCTUTYTA
(GyHIaMEHTIBHBIX M NIPUKIIAIHBIX arpooroTexHonoruii um. M.B. Muuypura Muuypunckoro ['AY
(mporokon Ne 10 ot 20 mas 2024 ).
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[IporpamMma yTBepklIeHa Ha 3acelaHUU Y4eOHO-METOIWYECKOTO COBETa YHHUBEPCUTETA
(mpotoxon Ne 10 ot 23 mast 2024 1.).

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape caloBOJCTBA, OHOTEXHOJOTHHA U
CEJIEKLIUU CEIbCKOXO3SCTBEHHBIX KYJIbTYP
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