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1. llesiu ocBOeHUS] AMCHUIIMHBI (MOAYJIs1)

[lenssMu ocBoeHus aucHMIUIMHBL (Momyns) «KynbTypa TKaHed | 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/IpyeMBIX 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, TAKXKEC
OMOTEXHOJIOIHI Ha OCHOBE KYJIbTUBUPYEMbIX PACTUTEIBHBIX KIETOK.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JlaHHas TUCHMIUIMHA COTJIACHO YYeOHOMY IUIaHy [0 JaHHOMY HAlpaBJICHUIO MOATOTOBKU
otHocutcss K broky 1 «Jlucuumiuesel (MOAynu)», OJEKTHBHbIE IUCLUILIMHBI (MOIYJIN)
b1.B./IB.01.01.

JUis yCHIEIHOTO OCBOEHMSI JAaHHOTO Kypca HEOOXOIUMbI 0a30Bble 3HAHMS CIIEAYIOIIHUX
mucuuruinH:  «botannkay, «OOmas Ouonorust W MHKpoOmonorus», «OCHOBBI MOJEKYISIPHOU
O6uonorun», «KOJIOTUs».

OcHOBHBIC TOHATUS M 3HAHHWE IUCHUIUIMHBI «OCHOBBI MHUKpPOOHOW OHMOTEXHOJOTHH)
HEpa3pblBHO CBSI3aHbl C OJHOBPEMEHHO M3y4aeMbIMHM JUCHMIUIMHAMU: «[IpoMblnuieHHas
ouorexHonorusi», «OCHOBbI MHUKpPOOHOM OMOTEXHOJIOTUNY», <«JIeKapCTBEHHbIE pacTEeHUs B
OMOTEXHOJOIMMWY». 3HAHHWS M HaBBIKU, NPUOOPETEHHBIE NMPH M3YYEHUU Kypca, HEOOXOAMMBI MpHU
OCBOEHUHU JUCHUIUIMHY» «MeaunuHckas OuorexHojorus», «lIpoMblnieHHass OMOTEXHOJIOTH,
«IHK  TexHomorum», ans  OpoxoxaeHus  [IpouM3BOACTBEHHOW  MPAaKTMKM  HAay4yHO-
uccieaoBarenbekas padota, BeimoaHeHus BKP.

3. [Ilnanupyemble pe3ybTaThbl 00yUEeHHUsI 110 JUCIUIIJIMHE, COOTHECEHHBbIE ¢

IVIAHUPYEMbBIMHU Pe3yJdbTATAMM OCBOCHHS 00pa30BaTeILHOM IPOTrPaMMbl
B pesymbrate W3y4deHHs IUCHHIUIMHBI OOYYAIOMIMICA JOIDKEH YCBOUTH TPYIOBBIE (YHKIHHA B
COOTBETCTBMM C mpodeccuonanbhbiM  cranmaprom 26.008 CrnenuanucT- TEXHOJOr B 00JIacTH
IPUPOIOOXPAHHBIX (DKOJOTMYECKHX ) OHMOTEXHOJIOTUH YTBEpXKAEH IpuKazoM MuHHCTEpCTBa
Tpyaa u conranbHoil 3amutel PO ot 21 1exkadps 2015 roga Ne 1046 u)
22.004 Cneunanuct B 00sacTd OMOTEXHOJOTUN MPOAYKTOB MUTAHUS YTBEPKIEH MPUKA30M
MunncrepcTBa Tpyia u counaabHol 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

O00011eHHBIE

TPYIOBbIE Tpynoseie pynkmuu (TD) Bri6panusie Tpyaosbie neticteus (T/])
¢yskmn (OTD)

MonuTopuHT OcymecTBiieHne
COCTOSIHUS IKOJIOTHYECKOMN OLIEHKH
OKpY Karomien COCTOSTHUS TIOJTHA/I30PHBIX
cpensl ¢ TEPPUTOPUI U
IPUMECHEHUEM BO3MOYXHOCTH TIPUMEHEHUS
MPUPOIOOXPAHH | HAa HUX MPUPOJAOOXPAHHBIX
BIX ouorexnonoruit A/01.6
OMOTEXHOJIOTHI

A




O1nieHka pucka u
OCYIIIECTBIICHHE MEP
popUIaKTUKH
BO3HHUKHOBEHHUS 0YaroB
BPEIHBIX OPTaHU3MOB Ha

[IpumeHeHne GMOTEXHOIOTMUYECKUX
MIPUEMOB MTPOTUB MOSBJICHHUS OYAroB
BPEIHBIX OpPraHu3MOB

IIO/IHAI30PHBIX

TEPPUTOPUSX C

IIPUMEHEHUEM

IIPUPOJOOXPAHHBIX

ouorexnosnoruii A/02.6
O00011eHHBIE
TPYlOBbIE Tpynossie pynkiuu (TD) BriOpannsie Tpynossie aerctus (T/])
byakuun (OTD)
Benenne VYipasineHue KauecTBOM, BX01HOM ¥ TEXHOJIOIMYECKUN KOHTPOJIb
TEXHOJIOTUYECKOTr | 6€30IaCHOCThIO U Ka4yecTBa ChIpbs, N0Ty(haOpUKaTOB U
0 Imporecca MIPOCIIEKUBAEMOCTBIO rOTOBOM MPOIYKIUH JIJIsl OpraHu3aluu
IIPOU3BOJICTBA IIPOU3BOJICTBA paLMOHAIBHOIO BEJCHHS TEXHOJIOTHYECKOIO
OMOTEXHOJIOrMYe | OMOTEXHOJIOTUYECKON npolecca Npou3BOJICTBA B LENIAX

CKOM IPOIYKLIUU
U1 MU EBOU
MIPOMBIIIEHHOCT
u

HPOJYKIMH ISl MUIIEBOI
npomsinuieHHocTn D/02.6

pa3pabOTKH MEPONPUATHIN IO MOBBILICHUIO
3¢ (HEeKTUBHOCTH TIPOU3BOACTBA
OMOTEXHOJIOTHYECKON MPOAYKIUHU AJIs
MUIIEBON TPOMBIIIUIEHHOCTH

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/Ie CJICAYHOHIUX KOMITCTCHIIUM:

[1K-1 Cnocoben BiaieT OCHOBHBIMH METOAAMH, MPUEMaMH IIAHUPOBAHUS U MPOBEICHUS
9KCIIEPUMEHTANIBHBIX HCCIIeI0BaHUM, 00paOOTKM U TMPEACTABICHUS IMOIYYECHHBIX DPE3YyJIbTaTOB B

cBoel mpodeccuoHabHON 001aCTH;

[1K-3 T'oToB wucCHonb30BaTh COBPEMEHHBIE TEXHOIOTUM 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
(opmupyembix B HUX PO eCCHOHATBHBIX KOMIIETCHIIU I

Komnerenuuu Oomee
KOJINYECTBO
Tembl1, pa3nenbl TUCIUILTIHBL KOMITICTCHIMH
1K-1 MK-3
Beenenne. KynbTypa kieTok M TKaHel Kak OCHOBa - + 5
OMOTEXHOJIOTHH PACTEHUH.
MeTob!l KyJIbTUBUPOBAHUS in Vitro KJIETOK U + + 2
TKaHEH BBICIIMX PAaCTEHUI
broTexHon0rus KIeToK BBICIIUX pacTeHUH in + + 2
vitro
brotexHonornu Ha OCHOBE KYJIbTUBUPYEMBIX + + 2
KJIETOK, TKAHEN ¥ OPTaHOB PACTEHUN

4. CTpyKTYypa M coaepKaHue JUCHMILIMHBI (MOAYJIs1)

OO01mast TpyA0eMKOCTh JTUCIUATIINHBI COCTABIISACT 2 3a4€THBIC SAMHUIIBI, /2 aKaJl. Jaca.




4.1. O0beM TUCHUILINHBI U BUIbI Y4e0HOI padoThl

Bun 3agartuit Bcero akan. yacos
ITo ounoii hopme [To 3a0uHoOiA
o0ydeHus dbopme oOyueHust
(8 cemecTp) (3 xypc)
OO0mmas TpyA0eMKOCTh TUCITUTUTHHBI 72 72
KonTakTHas pabota 00ydaromuxcs ¢ mpernogaBaTesieM 36 8
AyIUTOpHBIC 3aHATHUS, B T.4. 36 8
JIEKIUU 12 4
MPaKTUYECKHE 3aHATHS, BCETO 24 4
CamocrosTenpHas pabora, B T.4. 36 60
nmpopaboTKa yd4eOHOTro Marepuana MO JUCIHIUIMHE 22 44
(KOHCIIEKTOB  JICKIWi, Yy4eOHHUKOB, MaTepUaIOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 8 16
MOJITOTOBKA K C1a4e MOJTYJIs 6 -
KoHTpoib - 4
Bua utoroBoro KoHTpoOIIst 3a4€T 3a4€T

4.2. Jlekuun

Pa3znen nucuuninHbl (MOAYIS), TEMBI JIEKIUI

O0beM B akaja. 4dacax

dopmMupyemble

H UX COACPIKAHHC

OYHasn

dhopma
oOyueHus

3a04YHasn

dbopma
o0OyueHus

KOMIICTCHI N

Pasnen 1. Bsemenme. KynbTypa KieTok n
TKaHEeH KaK OCHOBAa OMOTEXHOJIOTHU PACTCHHIM.

KynbTypa KieTok u TkaHel Kak OCHOBa
OMOTEXHOJIOTHH PACTEHHH.

I1K-1; I1K-3

Paznen 2. Meroapb! KylIbTHUBHPOBAHUS in Vitro
KJIETOK Y TKaHEW BBICIINX PACTECHUM.

VYcnoBus cenTUKU IPU BBIIOTHEHUH padboT 1o
KyJIbTUBUPOBAHUIO PACTUTEIbHBIX OOBEKTOB In
Vitro, METOJbl U IPUEMBI CTEPHIIN3ALINU
PaCTUTENBHOIO MaTepHalla IIPU BBECHUHU B
KynbTypy KajurycHble KylabTyphl.

[1K-1; I1K-3

KynbsTuBupoBanue OJIMHOYHBIX
KynbpTypa ranoniHpIX KJIETOK.

KJICTOK.

I1K-1; I1K-3

Ky.]'IBTypa N30JIMPOBAHHLIX ITPOTOIIACTOB.

I1K-1; I1K-3

Pa3nen 3. buoTexHonorusa KjIeTOK BEICIINX
pacTeHuii in vitro.

OcHOBHBIE TIEPECTPONKHU, TPOUCXOASIINE TIPU
niepeBo/ie KIETOK PaCTeHUH B KyJIbTypy in
vitro. JluddepeHnnpoBka KJIETOK B KyJIbType
in vitro.

[1K-1; ITK-3

Pa3nen 4. buotexHonoruu Ha OCHOBE
KYJIbTUBUPYEMBIX KJIETOK, TKAHEH U OPraHoB
pacTeHHil.

Knerounsie TeXHOIOTHH MOTYyYEHUS
3KOHOMHUYECKH BAXKHBIX OMOIOrMYECKHU

I1K-1; I1K-3




AKTHBHBIX BEIIECTB PACTUTEIBHOTO
MMPOUCXOKACHUA. buoTrexnomorus
KJIOHAJIbHOTO MUKPOPA3MHOXKEHHS 1
03JI0POBJIEHHUS] PACTCHUM.

Utoro 12 4 2
4.3. IlpakTHYeCcKHUe 3aHATHUS
Ne HanmenoBanue 3aHATHS OOmbem B akaj,. dopMupyemsle
TEMBI yacax KOMIIETEHIINH
OYHast | 3a04Has
dbopma | dopma
o0yueHHst|00ydeHHS
1 Texnuka paboTsl B jaboparopuu. [Ipurorornenue 4 0,5 ITK-1; ITK-3
MaTOYHBIX PAcTBOPOB (B (hopMe MpaKTUYECKOM
MOATOTOBKH)
2 [IpurotoBneHue JKUAKOM UM arapu3oBaHHOMU 4 0,5 [1K-1; I1K-3
nuTaTenbHol cpensl Mypacure — Ckyra (B hopme
PAKTUYECKOHN ITOATOTOBKH )
3 [ToagroToBka  pacTUTENBLHOrO  MaTepuaja W 4 1 ITK-1; ITK-3
M30JISIIMST DKCIUIAHTOB (B (opMe IMpaKTUYECKOU
MTOATOTOBKH)
4 [Tocanka W KyJIbTUBHPOBAHUE OKCIUIAHTOB Ha 4 1 ITK-1; T1K-3
arapu3zoBaHHOU cpene (B Qopme MpaKkTUUYECKOM
MOATOTOBKH)
5 Perenepanus pacTeHU U3 KaJUIyCHON TKaHU 4 0,5 ITK-1; T1K-3
6 MUuUKpOKJIOHATBFHOE PA3MHOKEHUE PACTEHUHN U 4 0,5 ITK-1; T1K-3
HOJIy4EeHHE 03]I0POBJIEHHOI0O MOCAI04YHOTO
Marepuasa
Bceero 24 4
4.4. JladbopaTopHbIe padoThI He NMPETYCMOTPEHbBI
4.5. CamocrosiTeqibHAsA padoTa 00y4arOLIUXCS
OO0neM B akaj. 4ac,
Pasnen Ne Bun camocTrositenbHOM pabOThI OHHad 3a09Had
JUCLIUTIIINHBI q)opMa (l)opMa
oOyueHusi | oOyueHus
[TpopaboTka y4eOHOro MaTepuana 1o 4 10
1 | AucuumianHe (KOHCHEKTOB JIEKLUH, y4eOHUKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
Paznen 1 o | BeIMOTHEHHE KOHTPOJIBHOI PabOTHI 2 4
3 | IloaroToBka k caaue MoIys 1 0
[IpopaboTtka y4eOHOT0 Marepuaia o 6 14
Pasnen 2 1 | nucuuniuHe (KOHCHEKTOB JIeKUUH, y4eOHUKOB,
MaTEepPHAIIOB CETEBBIX PECYPCOB)
2 | BoimosnHeHue KOHTPOJIbHOW paboThI 2 4
3 | IloaroroBka K craue MOIYJIS 1 0
Paznen 3 1 | TIpopabGotka y4eOHOTO MaTtepuaia o 6 10
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TUCIUTIINHE (KOHCIIEKTOB JICKIIUHA, y4eOHUKOB,
MaTEPHAIIOB CETEBBIX PECYPCORB)
2 | BemmosHeHHe KOHTPOJIBHOW PabOThI 2 4
3 | lonroroBka K caade MOIyJs 2 0
[TpopaboTtka y4eOHOT0 MaTtepuaia o 6 10
1 | mucummiuHe (KOHCHEKTOB JIGKIHMHA, YYeOHHKOB,
Paznen 4 MaTEPUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHre KOHTPOJIBHON pabOThI 2 4
3 | [logroroBka Kk caade MOIYJIs 2 0
Hroro: 36 60

IlepeyeHb MeTOAMYECKOT0 o0ecmedeHUs JJIsi CAMOCTOAATEIbLHON PpadoThl 1O
AUCHHUILINHE (MOIYJII0):
1. XosanoBa E.B., Cypaiikuna N.A. Metoguueckue yka3zaHusi [l CaMOCTOSITEIbHONH pabOThI U
BBITNIOJIHEHUSI KOHTPOJIbHOM paboThl no aucuumuinHe «KynpTypa TKaHel M KJIETOK pacTeHUi» Uit
oOyuaromuxcs o HarnpasiaeHuto noarotosku 19.03.01 buorexnonorus. — Muuypunck 2024 r.

4.6. BoinoJiIHeHUEe KOHTPOJIbHOI padoThl 00y4al0IMMUCS 3204HOI (popMbI

Baxnoit ¢opmoil camocTtoATenbHOM paboThl 0Oywarolmierocss sBISETCS HaIMCaHUE
KOHTPOJIbHON paboThI.

Ienu BbIMOIHEHUS PAOOTHI:

— cHUCTEeMaTu3allus, 3aKpEeIUIEHHEe M YIUIYOJIEHHE TEOPETUYECKUX 3HAHUNW M yMEHUM
MMPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX IMPAKTUYCCKUX 3a1a4;

— pa3BUTHE HABBIKOB CaMOCTOSATEIbHOM HayyHOW paloThl (IUIAHUPOBAHHE U IMPOBEICHHE
UCCIIEIOBaHMs, padoTa C HAyYHOHW M CIPABOYHON IUTEPAaTypOil, HOPMATUBHBIMU IPAaBOBBIMHU
aKTaMM, UHTEepIpeTalys NOJIy4eHHBIX pe3yabTaToOB, UX MPaBUIIbHOE U3JI0KEHNE U 0(OpMIICHHE).

Pabota nomkHa oTBeUaTh ClEAYIONUM TPEOOBaHUSIM:

— (¢opMHpOBaHUE AaBTOPCKOM MO3MIMU 1O OCHOBHBIM TEOPETUYECKUM M MPOOJIEMHBIM
BOIIpOCaM;

— aHaJ U3 HAYYHOU U y4eOHOM JIUTEepaTyphl IO TEME BOIPOCa;

— CBSI3b IIPEAMETA C aKTyaJbHBIMU POOJIeMaMu COBPEMEHHOW HayKU U MPAKTUKY;

— JIOTUYHOCTb U3JIOKEHHUS, ApTyMEHTUPOBAHHOCTb BBIBOJIOB M 0000IEHHIA.

3agaHusl B KOHTPOJBHOH pabOTe HampaBlIeHbl Ha 3aKpEIUICHHE TEOPETHUYECKHX 3HaHWUN
00y4aromerocst ¥ OBJIAJICHUST HABBIKAMH T10 U3YYEHHIO METOJO0B KyJIbTHBHPOBAHMUS IN VItro KiIeTok
Y TKaHEW BBICIIUX PACTEHUM.

KontponsHast paboTa BKIOYaeT S5 TEOpeTHYECKMX BOMNpocoB. Bpibop Bapuanta
onpezensercs nociaeaHed MUuppoi 3a4eTHON KHUKKH.

IlepeueHp BONpPOCOB TMpPEACTABIEH B METOAUYECKUX YKa3aHUAX JJI1 BBIIOJIHEHUSA
KOHTPOJIbHOM paboTHI.

4.7. Conep:kanue pa3iesioB JUCHUILIMHBI

1.KynbTypa KJIE€TOK M TKaHEW KaK OCHOBA OMOTEXHOJIOTMH pacTeHuil. KynbTypa KIeTok,
TKaHEH! UM OPraHOB PACTEHMU: IpeaMeT, 3anadd. Mcropus pa3BUTHUS METOLOB KYJIbTUBUPOBAHHUS
W30JMPOBAHHBIX KJIETOK, TKAHEH W OpraHOB pacTeHui. M3ydeHuwe KyapTypbl KJIETOK, TKaHEH H
OpraHOB pacTeHHUH [uid pemeHus (yHIAMEeHTANbHbIX MpobseM Ouonoruu. Peanmzauusa u
yIrpaBjieHHue OMOTEXHOJIOTHYECKUMU MPOIIECCAMHU.

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

VYc10BUS CENTUKH MPH BBIMOJIHEHUH PabOT MO KYJbTUBUPOBAHUIO PACTUTEIBHBIX OOBEKTOB
in vitro, METObl ¥ MPHEMBI CTEPHIIN3ALUU PACTUTEILHOTO MaTepualla MpH BBEJIEHUH B KYJIbTYPY.
[TuTaTenbHBIE Cpenbl, PETYJATOPBl POCTAa PACTEHHH M MX NPUMEHEHHME Ul KyJIbTHBUPOBAaHUS



pacTUTENBHBIX KJIETOK M TKaHed in vitro. Biausaue ¢usndeckux (akTopoB Ha (U3UOIOTHUYECKOE
COCTOSTHHE U30JMPOBAHHBIX KJIETOK U TKAaHEH PacTECHUM.

Kamnycusle KynbTypel. Ponbp KaulyCHOM TKaHM B MHTAaKTHOM DPACTEHUHU. MOJIEKYJISIpHO-
(bu3noIorMuecKue OCHOBHI npouecca aeauddeperHunanum kieTok. TUIbl KAJUTyCHBIX KYJIBTYP M UX
xapakrepuctuka. CyOKynbTUBHUpOBaHHE KamrycoB. Ilokasarenn pocTa KaJUIyCHBIX KYJBTYD.
Hcnonb3oBaHue KalIyCHBIX TKaHeH B (yHIAMEHTAJIbHBIX HCCIEAOBAaHUAX OMOTEXHOJIOIHH.
CycneH3noHHble KyabTypbl. OCHOBHBIE TPEUMYLIECTBA KYJIbTUBUPOBAHMSI KIIETOUHBIX CYCIIEH3HI.
CriocoObl IOJy4EHUsl CYCIIEH3MOHHBIX KyJbTyp. THIBI KIETOYHBIX cycneH3uil. dakropsl,
BJIMSIOUIME HA CTENEHb UX 3rperupoBaHHOCTU. OCHOBHBIE NApaMETPhbl CYCIIEH3MOHHBIX KYJBTYP.
CriocoOb! KyIbTUBUPOBAHUS KJIETOUHBIX CYCIIEH3UH.

KynbTuBUpOBaHHE OAWHOYHBIX KJIETOK. MeETOAbl M30JIMPOBAHUS OJMHOYHBIX KIIETOK.
Metonbl BeipamuBanus in Vitr0 OJMHOYHBIX KJIETOK (METOJ KYJIbTYpPbI HSHBKU, METO]| TUICHTHHT,
METOJI MUKPOKYJIbTYpbI). DakTOp KOHAUIMOHUPOBaHUs. V3yueHue KyiabTypbl OTAEIBHBIX KJIETOK
JUIs I0Ka3aTeJIbCTBA TOTUIIOTEHTHOCTH PACTUTENIbHON KIIETKH.

Kynbrypa ramnougneix kierok. Ilomyuenue ramiouanbix pacreHuil. OCHOBHbBIE ITYTH
anzaporeneza. @axTtopbl, BiuAmMe Ha 3((EeKTHBHOCT aHAporeHe3a. MeToln KyJbTyphbl
IBUTBHUKOB U METOJT KYJIBTYPBl MUKPOCIIOP, UX MPEUMYIIECTBA M HEJOCTATKH. AHAPOTEHE3 in Vitro,
crocoObl UACHTU(DUKALIMH TalJIOUI0B.

KynbTypsl HM30IMpPOBAaHHBIX NPOTOIUIACTOB. YCIOBUS W CHOCOOBI KyJbTHBHPOBAHHUS
IPOTOILUIACTOB. METO/Ibl CIIMAHUS MPOTOIIACTOB. MeXaHU3M CIUSHUS IPOTOIIACTOB.

3. broTexHONIOTHsI KIIETOK BBICITUX PACTCHHI in Vitro.

OcCHOBHBIE NEPECTPONKHU, MTPOUCXOAALINE TPU MEPEBOE KIETOK pacTeHUil B KyJIbTYypy in
vitro. CpaBHUTENbHAs XapaKTEPUCTHKA COMATHYECKUX KJICTOK BBICIIMX DPACTCHUH M KICTOK,
KyJbTUBUPYEMBIX B YCJIOBHUSX 1n Vitro. Mopdosoruueckass M T'€HETHYECKass I'eTepOreHHOCTH
HNOMYJSIUMM ~ JUIMTEIBHO  KYJBTUBUPYEMBIX  KJIETOK  BbIcHIMX  pacteHuil.  CoxpaHeHue
SMUIeHETUYECKUX CIOCOOHOCTEeH pacTeHus 1oHOpa. CHHXPOHHOCTh KJIETOYHBIX KyilbTyp. Poct
KJIETOK B KyJbType in vitro. Xapaktepuctuka (a3 pocroBoro nukia. CrnocoObl CHHXPOHU3AINH
KJIETOYHBIX KYJIBTYP.

JuddepenunpoBka KIETOK B KylIbType un vitro. Tuns! audgpepeHunpoBku. MoseKynsipHo-
¢du3nonoruueckue OCHOBBI mpouecca Auddepenumanun. OcHOBHbIE TUIBI U HEPEHIUPOBKH.
['ucrorenes. @U3NOIOTUYECKUE ACTIEKTHl CTUMYIISIUU (PJI03MO- U KcuiieMoreHnesa. Mopgorenes.
[Tpsamoit u HempsiMoit Mopdorenes. Mopdodusnonornyeckas XapakTepUCTHKAa pPHU30TEHE3a,
¢dnopanbHOrO W cTebieBOro opraHoreHe3a. @axkTOpbl, ONpPENENSIONIME BO3MOXKHOCTh U
HaIlpaBJIEHHOCTh Mpoliecca opraHoreHe3a. ComaTuueckuii sMOpuorenes. Pereneparius pacteHuit.

4. BHOTEXHOJIOTUH HA OCHOBE KYJIbTUBUPYEMBIX KJIETOK, TKAHEH U OPraHOB paCTEHHIA.

Knerounble TEXHOJOTHHM MOJYyYEHHS SKOHOMHYECKH Ba)KHBIX OHOJIOTMUECKH AaKTHBHBIX
BEIIECTB PACTUTENILHOTO MpoucX0oxkaeHus. [IpenmyiiecTBa nCMob30BaHUs KIETOUHBIX KYJIbTYp B
Ka4yecTBE IMPOAYIEHTOB OHOJOIMYECKHM AaKTUBHBIX BELIECTB [0 CPAaBHEHUIO C HMHTAKTHBIMHU
pactreHussMH. OCOOEHHOCTH BTOPHUYHOTO MeTaboiu3Ma B KYJNbTypax M30JUPOBAHHBIX KJIIETOK
BhICHIMX pacTeHHi. DakTopbl, BIMIIOIIME HA HAKOMJIEHHE BTOPUYHBIX METaOOJUTOB,
KYJbTUBUPYEMBIX KJICTKAMU PACTCHH.

@depMeHTEpHOE  BBIpAllMBaHWE OHWOMACCHl  KIETOK-TIPOAYLIEHTOB, KOHCTPYKTHUBHBIE
0COOEHHOCTH OHOpeakTopoB. PexMMbl KyTbTUBUPOBAHUS PACTUTENIbHBIX KJIETOK B OMOpeakTopax.
Tumbl paboT MO CO3JaHUIO MPOMBIIUIEHHBIX TEXHOJIOTHH JIUIs OITY4YEeHUsI OMOJIOTMYECKH aKTUBHBIX
BEIIECTB C IOMOUIbIO KYJIbTUBUPYEMBIX KIIETOK pacTeHuil. [IpemmymiecTBa M MepCHEKTUBBI
UCTOJIb30BaHUSI ~ MMMOOMJIM30BAHHBIX  PACTUTENBHBIX  KJIETOK B OMOTEXHOJOTMYECKHX
npou3BoJcTBaX. OCHOBHbBIE HAMPABJICHUS HCIIOIb30BAHUS KYJIbTUBUPYEMBIX PACTUTEIBHBIX KIETOK
JUis GuoTpaHchopMaIuy.

buoTtexHonoruss  KJIOHAJBHOTO  MHUKPOPAa3MHOXKEHHMSI W O3/I0pPOBJIEHMSI  pacTEHUH.
[TpeumyiecTBa KJIOHAIBHOTO MHUKPOPa3MHOXEHHS B CPAaBHEHMM C TPAJAULMOHHBIMH METOAaMHU
BEreTaTMBHOIO pa3MHOXeHUs pacTeHHid. O0nacT NpUMEHEeHUs] MUKpopasMHOxkeHus. TpeGoBaHus
K 00BEKTaM, HCIOJIb3YEMbIM JJIsl KJIOHATBHOTO MHUKPOPAa3MHOXKEHHUS pacTeHHi in vitro. CrocoOsl
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MUKPOKJIOHUPOBAHMUSI PACTCHUNA. XapakTEepUCTUKH OCHOBHBIX JTAallOB MHUKPOPA3MHOXKECHUS.
dusnonornyeckre 0COOEHHOCTH PEreHEPAHTOB U HEOOXOAUMOCTD B CO3JJaHUHM OCOOBIX YCIOBUH HX
amantanuu ex vitro. dakTopsl, BIUsAONME Ha 3(PPEKTUBHOCTH MPOIEcca MHUKPOKIOHAIBHOTO
pa3MHOXKeHus1 pacteHmidl. Cucremarmsanms u 0000meHne HMHGOpPMAIMU IO HCHOIB30BAHUIO
pecypcoB  mpeanpusaTds. MeToapl moiydeHus O€3BHPYCHOTO  IIOCAJI0YHOTO  MarepHala,
BO3MOXKHOCTH M TEPCHEKTUBBI UX HCIOJIB30BaHUs. [lmaHupoBaHme sKcnepuMeHTa, o0paboTka u
IPeI0CTaBJICHHUE TTOJIyUYCHHBIX PE3YJIbTATOB.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

By yaeOHOM paboThI OO6pa3oBaTeIbHbIC TEXHOJIOTHH

Jlekuun OJIEKTPOHHBIE ~MaTepUalbl, HCIOJIb30BAHNE
MYJBTUMEAUMHBIX ~ CPEACTB,  Pa3AaTOYHBIN

Marepua

HpaKTI/I‘{GCKHe 3aHATHA O6CY)K,Z[€HI/I6 n aHaJInu3 IpCAII0KCHHBIX
BOIIPOCOB Ha AYJAUTOPHBIX 3aHATUAX,

HHAWBUAYAJIBHBIC NOKJIAAbl, TCCTUPOBAHUC

CamocTosTenbHble pabOThI 3amuTa M Ope3eHTAalMs  Pe3yJbTaToB

CaMOCTOATCIIBHOI'O UCCIICA0OBAaHHN Ha 3aHATHAX

6. ®OH/1 OLIEHOYHBIX CPEACTB TUCHHUILIMHBI (MOLYJISA)
6.1. ITaciopT (hoHIA O1IEHOUYHBIX CPEICTB MO TMCUMUILINHE

Ne Kon O11eHOYHOE CPEICTBO
KonTtponupyemsie pa3iesbl (TeMbl) .
/1 x KOHTPOJIHUPYEMOit HaMMEHOBAaHHE KOJI-
JACITUILIHHBI

KOMIICTCHIIMH BO

1 Beenenue. Kynbrypa wmetoxk wu | [IK-1; TIK-3 TectoBbIe 3a0aHUs 20
TKaHEeN KaK OCHOBAa OMOTEXHOJIOTHH Pedepar 2
pacTeHHIA. Bonpoce! 11 3aueta | 4

2 | Metoas! kynpTHBHpOBaHus in vitro | TTK-1; TIK-3 TecToBble 3a1aHuUs 30
KJIETOK U Pedepar 3

TKaHEH BBICIINX PaCTEHUH Bomnpock! s 3auera | 28

3 BrorexHonOrus KiIeTOK BEICIINX IIK-1; I1K-3 TecToBBIE 3agaHUs 30
pacTeHuii in Pedepar 1

vitro Bonpoce! s 3auera | 11

4 BuorexHonoruu Ha OCHOBE IIK-1; I1K-3 TecToBBIE 3agaHUs 20
KYJIbTUBUPYEMBIX Pedepar 2

KJIETOK, TKAHEH U OPTaHOB PACTEHUH Bonpocer i 3auera | 22

6.2. Ilepeyenn BONPOCOB /J1s1 3a4eTa

1. Ilpenmer KynbTypbl KJIETOK, TKAHEW U OpraHOB pacTeHUH. TOTUIIOTEHTHOCTh PaCTUTEIbHOU
kieTku. Peanu3zaius u ynpasnenue OnorexHosiornueckumu nporeccamu (IMK-1; TIK-3).

2. 3HaueHuMe MeTOJa KyJbTYypbl KIJIETOK, TKaHEd U OpPraHOB pPACTEHUH U1 pEIICHUs
bynnamenTanpHbIX ipobiiem ouonoruu (ITK-1; IK-3).

3. KynbTypa KJIeTOK ¥ TKaHel Kak ocHoBa ouoTexHosoruu pactennid (ITK-1; TTK-3).

4. Wcropusi pa3BUTHS METOJa KYJIbTHBHPOBAHMS KJICTOK, TKaHel U opranoB pactenuid (ITK-1;
[1K-3).

5. Vci0BuUs acenTUKU NPU BBIMOJIHEHHH paboT MO KyJbTHUBHPOBaHMIO pactenui in vitro (ITK-1;
[1K-3).

6. MeToapl U mpHEeMBbl CTEpUIIM3AIMM PACTUTENILHOTO MaTepuana Mpu BBEACHUHM B KYJIbTYPY
(IK-1; TIK-3).

7. IlutaTenbpHbIC CPEabl IS KYIbTUBUPOBAHUS PACTUTEIBHBIX KIETOK U TKaHew in vitro (ITK-1;
[K-3).
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8. PerynsTopsl pocTa pacTeHUH M HMX HUCIOJB30BAaHHE JUIS KYJIbTHBUPOBAHUS PACTHTEIBHBIX
KJICTOK U TKaHei in vitro (ITK-1; TTK-3).

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

10.Ponp KamutycHOW TKaHM B MHTakTHOM pacteHuu. Paspl ee pa3Butus. OCHOBHBIE 3Tallbl
noaydeHus KamnycHsix KyiabTyp (ITK-1; TTK-3).

11. Mexanusms kautycorenesa (ITIK-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 MTPEUMYIECTBA CYCIIEH3UOHHBIX KYJIBTYp JUIS MCHOJIB30BAHUS B OMOTEXHOJIOTHH
(IK-1; TTIK-3).

15.Crioco0s1 nostyueHus cycrnen3nonusix Kyabtyp (ITK-1; ITK-3).

16.Tunel CyceH3UMOHHBIX KyJIbTyp. DaKkTOpbl, BIMSIOIINE HA CTENEHb UX arperupOBaHHOCTH
(IK-1; TIK-3).

17.Crioco0bl KyabTUBHpOBaHUs KieTouHbIx cycnensuit (ITK-1; TTK-3).

18.0OcHOBHBIC [TOKA3aTENIM POCTA KAJUTYCHBIX U cycrieH3nOHHBIX KyibTyp (ITK-1; [TIK-3).
19.Croco6sI uzonupoBanus oTaenbHbix kietok (ITK-1; ITK-3).

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

21.MetosI BeIpamuBanus in vitro oquHouHbIX Kiaetok (ITK-1; TTK-3).

22.Auaporenes in vitro. I[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.I'unorenes in vitro (IK-1; ITK-3).

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

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

29.0CHOBHBIE HANpPAaBJICHHs KCIOJIB30BaHMs H30IMpoBaHHbIX poTtoruiactos (ITK-1; TTIK-3).
30.Meronsl 1 ycioBus nmonydenus npotoriactoB (I[MK-1; TIK-3).

31.Cnoco0sI 1 ycioBus KynbTuBUpoBaHus npotoriactoB (ITK-1; TTK-3).

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

34.Mop¢onorudeckass 1 TeHETHUYECKasi T€TEPOreHHOCTh MOMYJISIIMNA PacTUTENbHBIX KJIETOK In
vitro (ITK-1; ITK-3).

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

36.Ma3bl poCTOBOrO IIMKIA B KiIeTouHbIX KynbTypax ([TK-1; [TK-3).

37.AcunrxpoHHOCTh. CIOCOOBI CHHXpOHM3aIMK KiIeTouHbIX KynbTyp ([TK-1; TTK-3).
38.CoxpaHeHne AMUTeHETHUECKUX 0coObeHHocTel pactenus-nonopa (ITK-1; TTK-3).
39.0cHoBHbIe Tutbl quddepeniuposku (ITK-1; ITK-3).

40.I'uctorenes in vitro (IIK-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 KynbTHUBHpYEMBbIE KJIETKH paCTeHUI Kak MPOIyLEeHTh OMOJOTHUECKH aKTUBHBIX BEIIECTB, UX
NPEUMYIIECTBA 110 CPaBHEHMIO ¢ nenbiMu pacteHusMu ([TK-1; TIK-3).

45.0co0eHHOCTH BTOPHUYHOTO METa0OJIM3Ma B MOMYJSIHAX KylbTHBHpYyeMbIX Kietok (ITK-1;
[K-3).

46.DakTopbl, BIUSIONIME HA HAKOIJIEHHE BTOPUYHBIX METa0OIUTOB B KYJbTYPax KIIETOK
pacrenwuii (ITK-1; ITK-3).

47.CucteMbl KyJIbTHBUPOBAHHS KJIETOK JUIsl TONy4deHus: BTopuuHbix MeTabonutoB (ITK-1; ITK-
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3).

48.0OCcHOBHBIC 3Tambl pa3pabOTKU MPOMBIIUICHHBIX TEXHOJOTHH moiydeHuss bAB Ha ocHoBe
KyJbTUBUPYEMBIX pacTuTenbHbIx KieTok ([1K-1; ITK-3).

49 IlpeumyIiecTBa KCIOJIb30BaHUSI HMMOOMIM30BAaHHBIX pacTUTenbHBIX KieTok (ITK-1; TTK-3).
50.0OcHOBHBIE TIPEHMYILECTBA KJIOHAIBHOTO MHUKPOPA3MHOXKEHHUs pAacTEeHHH, 00JacTu ero
npumenenuns (ITK-1; TIK-3).

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

52.0cHOBHBIE 3Talbl KIOHAILHOrO MUKpopasMuokenus ([TK-1; ITK-3).

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

54.Tlonyuenue 6e3BupycHOro nocamounoro marepuana (IIK-1; ITK-3).

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

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

57.Ilonyuenue comakiaoHanbHbIX BapuanToB (ITK-1; TTK-3).

58.MHayMpOoBaHHbIN MyTareHes u kKjaerounas ceiekius in vitro (TTK-1; TTIK-3).
59.Comarnueckas rudbpuansanus. [uobpuauzanus (ITK-1; TIK-3).

60.I'enetndeckast Tpanchopmanus pacteHuil. OOmas XapaKTepUCTHKA METOJIOB ITOJYYCHHUS
tpancrenusix pacrenuit (IK-1; ITK-3).

61.Metoj arpobakrepuanbHoit Tpanchopmarin. bammucrnyeckuii merox (ITK-1; TTK-3).
62.OCHOBHbIC HANPABJICHUS B CO3aHUK TpaHCreHHbIX pacTenuit (ITK-1; TTK-3).
63.Mcnonp30BaHre METO/A KYJIbTYPhl KIETOK, TKAaHEW M OPraHOB PAacCTEHUH Ui COXpaHEHHUs
reHodonga. Cucrematuzanus ¥ 0000meHHe HMHPOPMAIMM IO KCIOIb30BAHUIO PECYpPCOB
npeanpusitus (ITK-1; ITK-3).

64.XapaKkTeprCcTHKa IIepecaouHbiX U AenmoHupoBanubix kouteknui (ITK-1; TTK-3).
65.OCHOBHBIC ITAITBI TEXHOJIOTHH KPHOCOXPaHEHHs pacTuTelbHbIX 00bekToB (I1K-1; TTK-3).

6.3. llIkaJia o11eHOYHBIX CPEJICTB

Onenka
YMEHUI, HaBBIKOB

3HAHUM,

Kpurepun onieHuBaHus

O11eHOYHEIE
CpencTBa
(kou1. 6aNIoB)

[TponBUHYTHIHA - TIy0OKOe M CHUCTEMaTHYecKOoe 3HaHHE Bcero | TecToBbIC 3aJaHUs
(75 -100 6anoB) IIPOrPaMMHOTO Matepuaga U HoBauwuii | (36-40 GamioB)
COOTBETCTBYET JEKIIMOHHOTO Kypca I0 CpaBHEHHIO ¢ yueOHoi# | Pedepar (8-10

OIICHKE «3a4YTCHO»

JIUTEpaTypoi;
- OTYeTIAMBOE M  CBOOOJHOE  BIAJICHUE
KOHIIENTYaJIbHO-TIOHATHHHBIM anmaparom,
HAYYHBIM SI3BIKOM W TEPMHHOJIOTHEH B 001acTh
KYJIBTYpBI KJIETOK M TKaHEH;
- YMEHHE MJIaHUPOBATh IKCIIEPUMEHT, 00paboTaTh
U TIPEOCTABUTH TOJTYUYEHHBIE PE3YJIbTAThI;
- 3HaHUE OCHOBHOM JIUTEPATYpPHI M 3HAKOMCTBO C

JOTIOJIHUTEIBHO PEKOMEHI0BaHHOU
JIUTEpaTypoi;
- yYMEHHE  BBIIOJHATH  IIPELYCMOTPEHHBIE

MIpOrpaMMOH 3aJ1aHNs;

- BJAJICHHE CIIOCOOHOCTBIO K peaau3aluu H
YIIPABIICHUIO OMOTEXHOJIOTHYECKUMU
IpoLeccamy;

- JIOTHYECKH KOpPPEKTHOE U yOeAuTeIbHOe
U3JI0)KEHUE OTBETA.

0aioB)
Bompocsr mis
3agera (31-50
OaJIoB)

bazomerii (50
6asa)

74

- 3HAHUE Y3JIOBBIX MpPOOJIEM BHPYCOJIOTHH U
OCHOBHOTO COJIEP>KaHMsI JICKITMOHHOTO KypCa;

TecToBbIE 3a1aHNs
(24-35)
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COOTBETCTBYET - YMEHHE TIOJNB30BaThbCs  KOHIENTyanbHO- | Pedepar (5- 9
OIICHKE «3aYTCHO» MOHATHIHBIM anmapaToM B Mpolecce aHaiu3a | 0ajioB)

OCHOBHBIX IIPOOJIEM IPOrPaMMBbL; Bompocsr st

- 3HaHWE BaXHeWmMX pabor w3 cmnmcka | 3audera (21-30)

PEKOMEH/I0BaHHOM JTUTEpaTypHl;

- YMEHHE BBINOJHATH  MPETYCMOTPEHHBIC

MPOrpaMMoii 3a1aHus;

- BJQJICHHE CIIOCOOHOCTBIO K peaau3aliu Hu

yIPaBICHUIO OMOTEXHOJIOTMYECKUMU

nporeccamu;

- B LIEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCerjaa

TOYHOE ¥ AapryMEHTUPOBAaHHOE M3JI0KECHUE

OTBETA.
[Toporossiii - (¢parMeHTapHbIC, TOBEPXHOCTHBIC 3HAaHHA | TecToBbIC 3aTaHUS
(35 - 49 6amnoB) — BOKHEUIIINX pasnenoB MporpaMMbI u | (15-24 6ama)
«3a4TCHOY COJIep>KaHusl JICKITMOHHOTO Kypca Bupycoiorust; | Pedepar (5 6amios)

- 3aTpyAHEHHUS C WCIIOJIb30BaHHEM Hay4yHO- | Bompocsr TUTSI

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

y4eOHOW JUCIUILTUHBL,

- HEMOJHOE 3HAKOMCTBO C PEKOMEHIIOBAHHOM

JIUTEpaTypoil;

- YacTUYHBIC 3aTPYAHEHHUS C BBHINOJIHEHUEM

MPEeIyCMOTPEHHBIX MPOTPAMMOM 3aaHHIA;

- CTpPEMJICHHE JIOTUYECKH ONPEACICHHO H

MOCIIEIOBATEIHHO U3IIOKUTH OTBET.
Husknii - HE3HaHHWe, JUO0 OTPBIBOYHOE IpejcTaBieHUE | TecToBble 3aaHUs
(TomoporoBBIi) 00 yuyeOHO-TIPOrpaMMHOM MaTepHare; (menee 15 6annoB)
(koMmeTeHIIMA  HE | - HECHMOCOOHOCTh K peanu3anuu u yrpasieHuto | Pedepar (0-4 Oamna)
chopMHpOBaHa) OMOTEXHOJIOTMYECKUMHU MTPOLIECCaMU; Bompocsr TUTST
(meHee 35 6a/IOB) — | - HEYMEHHE BBINOJHATH MPEAYCMOTpPEHHBIE | 3aueTa (MeHee 15
COOTBETCTBYET MPOrpaMMOi 3aJaHMUs. 0aioB)
OIICHKE
«HEYIOBIETBOPH-
TEJIBHOY

7. YyeOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnevyeHne TUCIIUTIINHbI

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

(MoayJin)

7.1. OcHoBHas yueOHasi JuTeparypa:
«KynbTypa TKaHe M KJIETOK PACTCHHI» s

oOydaromuxcs mo HarnpasieHuto noarotosku 19.03.01 buorexnonorust - Muuypusck, 2024 r.

7.2 lonosiHuTEILHAS y4eOHAasi JJUTEpaTypa:

1. OcnoBbl 6uorexnonoruu. B 2 4. Yacte 1 : yue6Huk u npaktukym i CIIO — 2-e u3g.,
uctp. u gon. — Mocksa : M3garensctBo FOpaiit, 2019. - 170 c. - (Cepus : [IpodeccuonanpHOe
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. CenbckoxoszsiicTBeHHas: ouotexHonorus: Yuebnuk / lllesenyxa B. C., Kanamnukosa E.
A., Kounesa E.3. u np.; [lon pen. B.C. llleBenyxu - M.: Bric. mik., 2008. — 3—e m3x. — 710 c.

3. KanamnukoBa, E. A. KnerouHass uH)XeHepusi pacTeHHi : y4eOHUK U NPAKTHUKYM JUIs
By30B / E. A. KanamnukoBa. — 2-¢ uszn. — Mocksa : M3marensctBo FOpaiitr, 2021. — 333 ¢c. —
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(Boicee obpazoBanme). — ISBN 978-5-534-11790-5. — Tekcer : snextponssiii / DBC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/471541

7.3. MeToauyeckue yKazaHusl 10 OCBOCHUIO AUCIUIINHBI
1. XoBanoBa E.B. Meroandyeckue ykazaHusi Ui CaMOCTOSITEIBHOH pabOThI U
BBITNIOJIHEHUS] KOHTPOJIBHOM paboThl no aucuuiuinHe «KynpTypa TKaHel M KJIETOK pacTeHUN» 1id
oOyyJaronuxcs 1o HanpasiieHuto moaArotoBku 19.03.01 buorexnonorus. - Muaypusck, 2024 r.
2. Xosanosa E.B. Meroauueckue ykazaHus I IPAKTUYECKUX 3aHATHM 110
mucuuiuinHe «KynbTypa TKaHe M KIETOK pacTeHWil» A oOydyaromMXCsl 10 HampaBJICHUIO
noaroToBku 19.03.01 buorexnonorus. — Muaypusck, 2023 r.

7.4. UupopmaumnoHHbie U HU(PPOBbIE TEXHOJIOTMHU (MPOrpaMMHOe o0ecredeHne,
COBpPeMEeHHbIe NpodecCHOHAIBbHBIC 0a3bl JaAHHBIX M HH(POPMALIMOHHbIE

CIIPABOYHBIE CUCTEMBI)

VYuebHasg AucUUIUIMHA (MOJYJb) MpelycMaTpUBaeT OCBOCHHE MH(POPMALMOHHBIX M LHU(POBBIX
TexHosorui. Peanm3anms muppPOBBIX TEXHOIOTHH B 00pa30BaTEIbHOM MPOCTPAHCTBE SIBISETCS
OIHOW M3  BaXHEWmMX  Leied  oOpa3oBaHMs,  Jalolled  BO3MOXHOCTb  Pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OO0yJaromuxcs Kak OyaymuX BBICOKOKBAIU(UIIMPOBAHHBIX
CIEUAJINCTOB.

[ludpoBble TEXHOJIOIMHM HPENYCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pPELICHUS
3a71a4 Mpo(heCCHOHANBHOT0, COLIMATIBHOTO, INYHOCTHOTO XapaKTepa ¢ UCTOIb30BAHUEM PA3INYHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE LUPPOBBIX TEXHOJIOTUH B paMKax JaHHOH
JUCLUIUIMHBL (MOAYJSI) OPUEHTHUPOBAHO HAa CIOCOOHOCTH O€30MacHO M HaAJeXaluM 00pa3om
HoJy4yaTh JOCTYH, YIpPaBIsATb, WHTErPUpPOBaTh, OOMEHUBATBhCS, OLIEHUBATh M CO3/JaBaThb
MH(pOpPMALIMIO C TOMOIIBIO IUPPOBBIX YCTPOMCTB M CETEBBIX TEXHOJOTUNA. PopMuUpOBaHKE
U(GpPOBON KOMIETEHTHOCTH MpeArnonaraeT paboTy ¢ JaHHBIMH, BJIQJCHHE MHCTPYMEHTaMM s
KOMMYHHKAIIH.

7.4.1. Dy1eKTPOHHO-OUOJINOTEYHAS] CHCTEMBI U 0a3bl JTAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okaszanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1eKTpoHHas OMOIMOTEKA)

2. ba3za naHHBIX 37€KTpOHHBIX HH(popManroHHBIX pecypcoB PI'BHY HHCXD (norosop mno
00eCreyeHno Jo0CTyna K 3JIeKTpoHHBbIM HHpopmManmonHeiM pecypcam PI'BHY IMHCXDB uepes
tepmuHan ynaieaHoro pocryna (TY ®T'BHY [THCXEB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexTpoHHas OubanoTeyHass cucrema «HaruoHaneHblH LHU(GPOBOH pecypc «PyKOHT»:
Komnekmun «ba3osiit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (orosop Ha
OKa3aHue yCIyT MO MpeaocTaBIeHuIo gocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponHoe nzmarensctBo OPAWTY (https://urait.ru/) (ZoroBop Ha OKa3aHHe
yCIOyr TO NpPeJOCTaBIEHUIO JOCTyma K oOpaszoBaTtenbHoi miaargopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-OMOMMoTeuHas cucrema «Bepnanckuity (https://vernadsky-lib.ru) (morosop
Ha 0e3B0O3ME3IHOE MCITOIb30BaHKe pou3BeaeHuit oT 26.03.2020 Ne 14/20/25)

6. baza mannpix HDOB «HaumonaneHast snekrtpoHHas OuOnmoreka» (https://rusneb.ru/)
(moroBop o moakmrodeHnn Kk HOb u mpenocraBnenun nocrymna k oobexktam HOb ot 01.08.2018 No
101/H2b/4712)

7. CornamieHue O COTPYAHHYECTBE M0 OKa3aHHWIO OMOIMOTEYHO-WH(OPMALMOHHBIX H
COLMOKYJIBTYPHBIX YCIYT TIIOJIb30BaTeNIIM YHHUBEPCUTETa M3 YHWCIAa WHBAIWIOB IO 3PEHUIO,
CITa0OBUISIINX, WHBATUAOB APYTHUX KATErOpUH C OrpaHMYEHHBIM JOCTYNOM K WH(GOpMAIHH, JIUII,
UMEIOIINX TPYAHOCTH ¢ ureHueM riockonedaTHoro Tekcta TOIBYK «TamOoBckasi oGmactHas
yHHUBepcaabHass HayuHas OuOmmoreka wum. A.C. Ilymkuaa» (https://www.tambovlib.ru)
(cornmamrenue o corpyaaudectse oT 16.09.2021 No 6/H)
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https://urait.ru/bcode/471541
https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

UH(POPMALIMOHHO-aHAIUTHYECKUH TopTan B 00JacTH HAYKH,

7.4.2. UudopManoHHbIE CIPABOYHbIE CHCTEMbI

1. CnpaBoynas mpaBoBasi cucremMa KoncynpranTlLmoc (Z0roBOp MOCTAaBKH, aJamnTaluyd M
COIPOBOKACHUS K3eMIUsAIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexTpoHHBIH nepuoaudeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha yciyru
110 COnpoBOKACHHIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl JTaHHBIX
1. ba3za [aHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HHGOPMAIMOHHO-00PA30BaATEILHOM
nporpammbl «PocmeTon» (morosop ot 15.08.2023 Ne 542/2023)
2. baza mannpix Hayunoit snexkrponHoit OmOmuorekn eLIBRARY.RU — poccuiickuii

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

4.  OTKpbIThIE

JaHHBIC

https://rosstat.gov.ru/opendata

denepanbHON

CITyKOBbI

TEXHOJIOTHUH,

FOCYI[&pCTBCHHOﬁ

MEIUIUHEL |

CTaTUCTHUKHU -

7.4.4. JInueH3M0OHHOE U CBOOOHO PacPOCTPaHsieMoe MPOrpaMMHOe
odecrevyeHne, B TOM YHCJIe 0TeYeCTBEHHOT0 MPON3BOACTBA

Ne HanmenoBanue Pazpabotunx 10 HoctynHocTh Ccbuika Ha Equnslit PexBuzuThI
(mpaBooOnanaTenp) | (IMLIEH3HOHHOE, peecTp poCCHHCKUX TIOATBEPIKIAFOLIET0
CBOOO/IHO nporpaMm ais 9BM u JIOKyMeHTa (TIpu
pacIpocTpaHsieM BJI (mpu Hanmu4um) HAJINYHN)
oe)
1 | Microsoft Windows, Microsoft JIunensnonnoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JEUCTBUS: OECCPOUHO
2 AHTHBUpYCHOE AO «Jlaboparopust | Jlunensuonnoe | https://reestr.digital.go | CyGnunen3noHHbIN
MPOrPaMMHOE Kacmepckoro» v.ru/reestr/366574/?sp norosop ¢ 000
obecreueHue (Poccus) hrase_id=415165 «Codrekcy oT
KasperskyEndpointS 24.10.2023 Ne 6/H,
ecurity as OusHeca CPOK JCUCTBHSL: C
22.11.2023 mo
22.11.2024
3 | MoiiOducCranaapt 00O «Hossie JlunensuonHoe | https://reestr.digital.go Konrpakt ¢ OO0
HBIH - o0JavHbIe v.ru/reestr/301631/?sp «PyOuKon»
OducHbli maker TEXHOJIOTHUI hrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 036410000081900001
JOKyMEHTaMHU 2
Y TIOYTOM CPOK JeHCTBUSA:
(myoffice.ru) GeccpouHo
4 OducHblii maker AO «P7» JIuuensuonHoe | https://reestr.digital.go Konrpakt ¢ OO0
«P7-Oduc» v.ru/reestr/306668/?sp «Codreke»
(meckrormHas hrase_id=4435041 ot 24.10.2023 Ne
BEpCHs) 036410000082300000
7
CPOK JeiCTBUSA:
O6eccpodHo
5 OmnepanoHHas 00O "BazansT JIunenszuonnoe | https://reestr.digital.go Konrpakt ¢ 000
cucremMa «AJbT CBOOOIHOE v.ru/reestr/303262/?sp «Codrekc»
O6pazoBanue» IIPOrpaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecnieuenune" 036410000082300000
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7
CPOK JEUCTBUSL:
OGeccpoyHO

6 IporpammHast AO JIunensznonnoe | https://reestr.digital.go JIMIIEH3HOHHBII
cucTeMa JUIs «AHTHILIATHAT v.ru/reestr/303350/?sp norosop ¢ AO
oOHapyKeHUs (Poccus) hrase_id=2698186 «AHTHIUIArMAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMCTBOBaHH B CPOK JCHCTBUS: €
Y4eOHBIX U HAyIHBIX 23.05.2024 no
paborax 22.05.2025
«AnTtnmiaruat BY3»
(https://docs.antiplagi
aus.ru)

7 Acrobat Reader Adobe Systems CBoboHO - -

- IPOCMOTP pacIpocTpaHsieM
nokymeHToB PDF, oe

DjvU

8 FoxitReader FoxitCorporation CBobomHO - -

- IIPOCMOTP pacrpocTpaHsieM
nokymeHnToB PDF, oe

Djvu

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-mpasoBast cucrema «["’APAHT»

3. Pexxum nocryma: www.consultant.ru - cmnpaBodHoO-npaBoBasi cucrema «KoHCynbTaHT
[Tnroc»

4. HaunonaneHbiit ugpoBoii pecypc «PyKoHT» - MexoTpacieBasi JIeKTpOHHas OuOInoTeKa
Ha 0a3e TexHonoruu Konrekcrym http://www. rucont

S. OnexkTpoHHass OuOaMOTeyHass cucreMa POCCHHCKOTO TIOCYJapCTBEHHOTO —arpapHoro
3a04HOTO yHHBepcuTeTa http://ebs.rgazu.ru

6. NnterpupoBannas Cuctema Mudopmarnmonnsix PecypcoB Poccuiickoit Axkanemun Hayx
http://isir.ras.ru/win/db/help.asp

7. Otkpeitast Pycckas anexktponHas Ooubmmorexa www.orel.rsl.ru

8. Poccuiickas rocynapctBennas 6ubmmoreka (PI'B) www.rsl.ru/ru/sl

9. CenbCKOX03CTBEHHOH 3JIeKTPOHHOM OnbaroTeke 3Hanuii (CObu3) www.cnshb.ru/akdil
10.  Poccuiickas cenbckas nHGOpPMaIMOHHAas ceTh WWW.fadr.msu.ru

11. BuptyansHas oubsnmoreka 1o CEJIbCKOMY XO3SIICTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHapoaHoe 00I1IeCTBO Ca/I0BOJUECKUX HAyK WwWw.ishs.org

13. Floridata - SIIEKTPOHHAS SHIMKIIONEIUS pacTeHuit

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

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

15. 0a3pl JTaHHBIX, WHPOPMAIMOHHO-CIIPABOYHBIC M IMOMCKOBBIC cucreMbl Rambler, Yandex,
Google, nayuHast 3;1eKTpOHHAs ONOIMOTEKA.

16. www.molbiol.ru

17. wWww.nature.ru

18. www.biotechnolog.ru

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeIbHOM IpoLecce
1. LMS-mmatrdopma Moodle

2. BupryanpHas gocka Mupo: miro.com

3. Bupryanpnas nocka SBoardhttps://sboard.online
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4. Buptyanbnas nocka Padlet: https://ru.padlet.com

5. Oo6umaunsie cepBuchl: Anaekc.uck, O6mako Mail.ru

6. Cepsucsl onpocos: Suaekc @opmel, MyQuiz

7. Cepsucsl Bugeocss3u: Suaekc tenemoct, Webinar.ru

8. CepBuc coBmecTHOW pabOThl Haj mpoekramMu s HeOonbpmux rpymmn  Trello
http://www.trello.com
7.4.7. lludpoBble TEXHOJOTHH, IPUMeEHsIEMble PU U3YYE€HUH TUCIUIIMHBI

Ne udpossie TexHOIOrHU Bunpl yueGHOIT paGOTHI, BBIIIOJIHIEMBIE C DopmupyemMble KOMIETCHIIUU

MNPUMCHCHUCM HI/I(l)pOBOﬁ TCXHOJOTUHN
1. | OGnauHble TEXHONOTUH Jlexnuu TIK-4
CaMocTosTeNnbHas pa60Ta
2. | bonbumne nanHbpie Jlexuu TIK-4

CamocrosiTenbHas paboTa

8. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHue TUCIUIJIMHBI (MOIYJIsl)

VYuebHasg ayauropus
JUIst IIPOBEJICHUS
3aHATHI
JEKIMOHHOIO  THIIA
(r. MwuuypuHck, yiI.
HuTepHannoaHibHas,
0101, 2/32)

1. XKanro3u ropuzoHTANIbHBIE HA TPU

okHa (uHB. Ne  2101065486)
2. WnrepaktuBHast nocka (MHB. Ne
2101040205)

3. CuctemHblii KOMILJIEKT:

npoueccop Intel Original LGA 1150,
BeHTIIsITOp Deepcool THETA 21,
marepuHckass miara ASUS HEIM-
K<S-1150 iH, mamsars DDR3 4 Gd,

xkectkuit  auck 500 Gb, kopmyc
MAXcase H4403, Onox mnUTaHUS
Aerocool 350W ( wumHB. Ne
21013400740)

4. Tlpoextop Viewsonic PJD6243

DLP 3200 Ilumens XGA 3000:1
HDMI 3D
5. HaGopsl J1€MOHCTpPallMOHHOIO

o0opynoBaHus U y4eOHO-HATJISITHBIX
IIOCOOMIA.

1. Microsoft Windows 7 (iunieH3ust

or 31.12.2013 Ne 49413124,
OeCcCpovHO).

2. Microsoft  Office 2010
(muen3us ot 04.06.2015 Ne

65291658, 6eccpodHo).

VYuyebHnas ayauropus
JUISt MIPOBEJICHUS
3aHATHI
CEMHUHApPCKOr0 THUIIA,
TPYIIIOBBIX u
WHIUBUTYTbHBIX
KOHCYJIbTALIUH,
TEKYIIEero KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu

(YueOHas
naboparopus
buznonoruu
pacTeHuit)

(r. MuuypHHCK,
yuxo03 «Pormay, 9/27)

1. Ilnatpopma UP-12 BioSan mus
nielikepa, yHUBepcallbHas Uil KOJO,
OBITOJIOK M CTakaHoB, 265°185mm
s mreiikepos OS-12, PSU-10i, ES-
20 (uaB.Ne21013600789)
2. ®otomerp KO®K-3-01-"30M3"
(boTo3neKTpUIeCKUit
(maB.Ne21013600788)

3. Illetixep PSU-10i BioSan,
OpOUTANIbHBIN (50-450 00/muH,
OpOUTANIbHBIH, 1o 3Kr) oe3
mwiargopmbl  (MHB.Ne21013600790)
4. Ieiikep S-3 uudposoit (mmatd.
1687168 0o6/muH, amrmutyna 20MwM,

opoutaneheii, 10-250  06/muH)
(meB.Ne21013600783)
5. Jlocka KJlaccHas
(meB.Ne41013602281)

1. Microsoft Windows 7 (unieH3ust

or 31.12.2013 Ne 49413124,
0eccpoyHO).

2. Microsoft  Office 2010
(muuensus ot 04.06.2015 Ne

65291658, 6eccpodHo).
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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
XUMUYECKUH (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 (uaB.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. Komnretotrep 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, 0eccpovHO).
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, Mbiib (MHB. No | OecruiaTHas).

21013400521, 21013400520) | 5. [IporpaMMHBIE ~ KOMILICKC
7. Kommprotep Dual Core E 6500 | «<ACT-Tect Plus» (murieH3n0oHHBIN
(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

OakanaBpuaTa), YTBEPKICHHOTO MpHKa3oM MwuHuctepcrBa oopazoBanusi u Hayku PO No 736 ot
10.08.2021.

ABTODBI:
JIOLIEHT, KaHJ. c-X. HayK. XoBaHoBa E.B.

Peuensent: noueHr, kana. c.-x. Hayk O.b. Ky3nues

IIpoepamma paspabomana é coomeemcmeuu ¢ mpedoganuamu @I OC BO

IIporpamma paccMOTpeHa Ha 3acellaHuM KadeIpbl CaJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMU CEMEHOBOJICTBA CEIbCKOXO03SMCTBEHHBIX KyIbTYp (poTokoa Ne 9 ot «18» anpens 2022
r.)

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

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

IIpoecpamma nepepabomana u oonoanena 6 coomsemcmesuu ¢ mpebosanuimu @I'OC BO

IIporpamma paccMOTpeHa Ha 3acellaHuM KadelIpbl CaJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJICTBA CEJIbCKOXO3SMCTBEHHBIX KYIbTYp (mpoTokon Ne 9 ot «10» anpens 2023
r.)

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

[Iporpamma yTBepsKIeHa perieHueM Y 4eOGHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
poTokoa Ne ot «20» ampens 2023 r.

IIpoepamma nepepabomana u donoanena 6 coomeemcmauu ¢ mpedosanusimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuu KadeIpbl CaoBOJCTBA, OMOTEXHOJIOIUU U CEJIEKLIUU
CeIbCKOXO035HCTBEHHBIX KYIbTYp (mpotokoi Ne 11 ot 03 mast 2024 r.).

IIporpamma paccMOTpeHa Ha 3aceJaHuMM Y4eOHO-METOAMYECKOW KOMHUCCHUM WHCTUTYTA
byHIaMEHTAIBHBIX U MPUKIAIHBIX arpobuorexHomoruit um. M.B. Muuypuna Muuypunckoro 'AY
(mporokon Ne 10 ot 20 mas 2024 r.).
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[TporpamMma yTBEpKIE€HA Ha 3acedaHMM Y4eOHO-METOIUYECKOTO COBETA YHHUBEPCHTETA
(mpoTtokos Ne 9 ot 23 mast 2024 1.).

OpuruHan JOKyMEeHTa XpaHUTCA Ha Kadeape cajoBOJCTBA, OMOTEXHOJIOTHH U
CEJICKIIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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