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1. llesiu ocBOeHUS] AMCHUIIMHBI (MOAYJIs1)

[lenssMmu ocBoeHus aucuMIUIMHBL (Momyns) «KynbTypa TKaHeW | KJIETOK pacTCHHUI»
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 TKAHEH 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 TUCHMILIMHA COTJIACHO Y4YeOHOMY IUIaHy [0 JaHHOMY HalpaBJICHUIO IMOATOTOBKU
otHocutTcss K bnoky 1 «/luctumivebl (MOZyiH)», OJEKTUBHbIE JUCUUIUIMHBL (MOIYJIH)
b1.B./1B.01.01.

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

OcHOBHBIE TOHATUS M 3HaHME AUCUUIUIMHBI «OCHOBBI MHUKPOOHON OMOTEXHOJIOTMH»
HEPa3pbIBHO CBS3aHBl C OJHOBPEMEHHO M3y4yaeMbIMU JucuuIUIMHaMu: «lIpomblineHHas
o6uotexHomorus», «OCHOBbI MHUKpPOOHONH OMOTEXHOJOTMH», «JIekapcTBEHHBbIE pacTeHHUs B
OMOTEXHOJIOrMM». 3HAHUSI U HaBbIKW, NMPUOOPETEHHBIE NPU M3YYEHUHU Kypca, HEOOXOAUMBI IpU
OCBOCHMM JUCHMIUIMH» «MenuuuHckas OuoTexHonorus», «lIpombliieHHas OHOTEXHOJIOTHUS,
«IHK  Ttexnomormm», s nOpoxoxkiaeHuss  [IpoM3BOACTBEHHOM  NMPAKTUKH  HAYy4HO-
uccienoBarenabckas padoTa, BeinonHeHus: BKP.

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

IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM POrPaMMBbI

B pesynbTare u3yueHHs AWUCLUILUIUHBI OOYYaroIIMHCS JOJDKEH YCBOWUTH TpPYIOBBIE
(GYHKIIMM B COOTBETCTBUU C MpodeccrnoHalbHbIM cTaHapToM 26.008 Crnennaauct- TeXHOIOT
B 00JacTH MNPHUPONOOXPAHHBIX (DKOJOTMYECKHX )OMOTEXHOJOIMH YTBEpXKAEH IPHKA30M
MunuctepceTBa TpyAa U connanbHou 3amuThl PO ot 16.09.2022 Ne 5611

$S§E$e;l({g§£;yn%me Tpynosbie pynkuuu (TD) | Bribpannsie Tpynosslie aevictsus (T/)
MoOHUTOPHUHT Onenka pucka u [IpumeneHne MeTo10B OMOTEXHOJIOTUN
COCTOSTHUS BO3MOXXHOCTH JUISL BBISIBJIEHUS 04aroB BPEIHBIX
OKpY’KaroIllel Cpelibl ¢ | MPUMEHEHUS OpPraHU3MOB

IIPUMEHEHUEM MIPUPOJLOOXPAHHBIX

MIPUPOJOOXPAHHBIX 6uorexnonoruit A/02.6

OMOTEXHOJOTHI A

22.004 Cneunanuct B 00iacTé OMOTEXHOJOTUN MPOAYKTOB MUTAHUS YTBEPKIEH MPUKA30M

MunucTepcTBa Tpyaa U conuanbHoi 3amuTel PO ot 24 centsaops 2019 roma Ne 633 1)
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¢ynkuuu (OTD)

Tpynossie pynkiuu (TD)
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OnepaTtuBHOE
yIpaBIcHHE
IIPOU3BOJICTBOM
OMOTEXHOJIOTHYECKOM
IPOAYKIMH JUIS
MULLEBOMN
npombiniuieHHOCTH /D6

VYnpaBieHue KauecTBOM,
0E30IMacHOCTBIO U
MPOCIICKUBAEMOCTHIO
MIPOU3BOJICTBA
OHMOTEXHOJIOTHYECKOM
TIPOTYKITHH TS
MMUIIEBOM
MIPOMBIIIIJICHHOCTH

D/02.6

BX01HOM ¥ TEXHOJTOTHYECKUN KOHTPOJIb
KayecTBa ChIPbs, N0Iy(haOpuKaToB U
TOTOBOH MPOYKIIUY JIJIsl OpraHH3aIUN
paIMOHaIBLHOTO BEJICHUS
TEXHOJIOTUYECKOTO Mpolecca
MIPOU3BOJICTBA B IIEJIAX pa3pabOTKu
MEPOTPHUATHIA TIO TTOBBIIIICHUIO

3¢ (HEeKTUBHOCTH IPOU3BOACTBA
OMOTEXHOJIOTHYECKON TPOTYKIIMU JJIS
MUIIEBOW MPOMBIIIITICHHOCTH

[Tporecc n3yueHus: AUCIUTIIMHBI HANIPaBJieH Ha (GOpMHUPOBAHUE CIEAYIONTUX KOMITETEHITHIA:

IIK-3. CnocolGeH ocCymiecTBIATh OMOTEXHOJIOTMYECKUN TMpOLEecC B COOTBETCTBUU C
pEerIaMeHTOM M UCIOJIb30BaTh COBPEMEHHBIC TEXHOJOTUU JIJIi U3MEPEHUSI OCHOBHBIX IMapaMeTpPOB

OMOTEXHOJIOTHYECKHUX MPOIIECCOB, CBOMCTB ChIPhS U MPOIYKIINH

[TIK-4. CiocobeH npoBOAUTH OAKTEPHOIOTUUECKHIE, TOKCUKOJIOTHYECKUE UCCIICIOBAHMS
MPUPOJHBIX 00Pa3I0B, OIEHKY TEXHUYECKHUX CPEJCTB M TEXHOJOTUYECKHUX MPOIECCOB C yUETOM
AKOJIOTUYECKUX MOCIICICTBUM UX TPUMEHEHUSI.




Konu KpuTepnn onieHUBaHHS PE3yIBTATOB O0yUSHUS
HanMMEHOBaHUE Kon u MUK
YHUBEPCaJIbHOM HalMEHOBaHUE (IOTOPOTOBHI,
KOMIICTCHIMH UHJUKATOpa KOMIIETEHIIUS He . .
TOPOTOBBII 0a30BbIi N
JIOCTHIKCHUS chopMHUpoOBaHa) MPOJABUHYTHII
YHUBEPCATBHBIX
KOMITETEHITHIA
TIK-3. Ciocoben WJI-1TIK-3 — He npumensier He mocrarouno B nocrarounoit CsobonmHO
OCYIIECTBIATH [Ipumenser METOZBI IT0I00pa | TPUMEHSET CTEIeHU TIPUMEHSET
OMOTEXHOJIOTUYECK | METOMBI MOA00pa | W AKCIUTyaTaIliH METO/IbI TIPUMEHSET METO/IbI
Wi TIporecc B 1 SKCIDTyaTaluu TEXHOJIOTHYECKOT | moadopa u MeToBl mogbopa | moxbopa u
COOTBETCTBHH C TEXHOJIOTHIECKOT | 0 000pyIOBaHHUS SKCILTyaTaIluH ¥ DKCIUTyaTaIuu SKCIUTyaTaIluH
perIaMeHTOM U 0 000pyIOBaHUS npu TEXHOJIOTHYECK | TEXHOJOTHYECKOT | TEXHOJIOTHYECK
HCII0JIb30BaTh pu MIPOU3BOJICTBE oro 0 000pyIOBaHUS oro
COBpPEMEHHBIE MIPOU3BOJICTBE OnoTexHOJIOrHYEeC | 00OPYAOBAHUS npu 000pyI0BaHUS
TEXHOJIOTUH JIJIst OMOTEXHOJIOTUYEC | KOW MPOIYKIIUU npu TPOU3BOJICTBE npu
U3MEPEHUs KOH MPOIYKIINU TIPOU3BOJICTBE OMOTEXHOJIOTHYEC | MPOU3BOJICTBE
OCHOBHBIX OMOTEXHOIOTHY | KOW IPOIYKIHH OHMOTEXHOJOTHY
rnapameTpoB €CKol €CKoH
OHOTEXHOJIOTHYECK MIPOAYKIINHI TIPOIYKITHHL.
UX TIPOIIECCOB, WJI-2T1K-3 — He moxer Henocratouno HocraTouno VYeneuno
CBOMCTB CBIPhS U [IpoBomut TIPOBOTUTH YETKO MOXKET XOPOIIIO TIPOBOJTUT
TIPOAYKIIUHI OITUMH3AIUIO ONTHUMHU3AIUIO TIPOBOJIUTH TIPOBOJTUT ONTHUMHU3ALHIO
OHOTEXHOJIOTHYeC | OMOTEXHOJIOTHYEC | ONTUMM3AIUIO ONTHUMHU3AIHIO OHOTEXHOJIOTHY
KHX TIPOIECCOB KHX TPOIIECCOB OMOTEXHOJIOTHY | OMOTEXHOJIOTHYEC | €CKHUX
MIPOU3BOJICTBA C MIPOM3BOJICTBA C €CKHX KHX TPOIIECCOB MPOLIECCOB
HCTIOJIb30BAaHUEM | UCIOJB30BAaHUEM | MPOIIECCOB MIPOU3BOJICTBA C MIPOU3BOJICTBA C
COBPEMEHHBIX COBPEMEHHBIX MPOU3BOJICTBA C | MCIOJB30BAaHUEM | HCIOJB30BaHUE
TEXHOJIOTHH. TEXHOJIOTUH UCTIONb30BaHUE | COBPEMEHHBIX M COBPEMEHHBIX
M COBPEMEHHBIX | TE€XHOJOTUU TEXHOJIOTHH.
TEXHOJIOTHI
WJI-311K-3 He moxet HenocraTouno JocraTouno Ycnemrso
OcymecTBiser OCYILIECTBIAITh YETKO MOXKET XOPOIIIO OCYILIECTBIIICT
HU3MEpeHUsI U3MEpeHUs OCYILECTBIISITh TIPOBOJTUT M3MEPEHUS
OCHOBHBIX OCHOBHBIX HM3MEpEHUs M3MEpeHUe OCHOBHBIX
mapamMeTpoB mapamMeTpoB OCHOBHBIX OCHOBHBIX mapaMeTpoB
OMOTEXHOJIOTHYEC | OHOTEXHOJOrHYEC | MapaMeTpoOB napaMeTpoB OHOTEXHOJIOTHY
KHX TPOIECCOB, KHX TPOIIECCOB, OHMOTEXHOJIOTHY | OMOTEXHOJIOTMYEC | €CKUX
CBONCTB ChIPbSl U | CBOMCTB ChIpb U | €CKHX KHX IIPOLIECCOB, IIPOLIECCOB,
MIPOAYKITUH MPOAYKIUH TPOIIECCOB, CBOWCTRB CHIPbSl U | CBOMCTB CBIPHS
CBOWCTRB CBHIPbS TOPOAYKIHH U MPOYKIIUN
U MPOYKIIUU
[1K-4. Cnocoben NA-1TIK-4 He nposoxaut He Bcerna JocraTrouHo Bcerpa
MIPOBOIUTH [IpoBomut 9KOJIOTHIECKYIO TIPOBOJIUT 4acTO MPOBOJWUT | MPOBOAUT
0aKTEPHOIIOTHIECK | HKOJIOTHUECKYIO OIICHKY 9KOJIOTHYECKYIO | HKOJIOTHUECKYIO JKOJIOTHYECKYTO
ue, OIICHKY MIPUPOIHBIX OIICHKY OIICHKY OIICHKY
TOKCHKOJIOTHYECKH | TPUPOIHBIX 00pasmos, TIPUPOIHBIX TIPUPOTHBIX TIPUPOTHBIX
€ UCCIIEIOBaHUsA 00pasIos, COCTOSIHUS 00pa3mos, 00pas3ios, 00pas3ios,
TIPUPOIHBIX COCTOSIHUS TEPPUTOPUH, COCTOSIHUS COCTOSIHUS COCTOSIHUS
00pasioB, OLIEHKY TEPPUTOPHUI, MIPUMEHSS TEPPUTOPUH, TEPPUTOPUH, TEPPUTOPUH,
TEXHUYECKHUX TIPUMEHSIS MPUPOAOOXPAHHBI | TPUMEHSIS TPUMEHSIS TPUMEHSIS
CpENCTB U MIPUPOJOOXPAHHEI | € OMOTEXHOJOTHU | MPUPOJOOXPAHH | MPHUPOJIOOXPAHHBI | MPUPOAOOXPAHH
TEXHOJIOTHYCCKHUX € OMOTEeXHOJIOTUH 13 ¢ OMOTEXHOJIOTHH | BIC
TIPOIIECCOB C OHOTEXHOJIOTHHU OHOTEXHOJIOTHHU
y4eTOM
9KOJIOTUYECKUX
MOCIICICTBUH MX
MIPUMEHCHHUS
WJI-211K-4 He ocymectenser | He Bcerna JocraTouno Bcerna
OcyiecTBisieT nabopaTopHEIE OCYUIECTBIISIET 4acTo OCYILIECTBIISCT
nabopaToOpHEIE HCCIIeIOBaHUS 1 nabopaTopHEIE OCYILIECTBIICT nabopaTopHEIE
HCCIICIOBAHUS U IKCIIEPTHU3Y HCCIIEIOBAaHUS U | J1ab0opaTOpHBIE HCCICIOBAHUS U
IKCIIEPTH3Y OHOJIOTHYECKOTO JKCIIEPTHU3Y HCCCIOBAHUS U JKCIIEPTU3Y
OMOJIOTHYECKOT0 | MaTepuaia OHMOJIOTHYECKOT | IKCIIEPTHU3Y OmoJTIOrHYecKor
Marepuana 0 Marepuaia OHOJIOrMYECKOTO 0 Marepuaa
Marepuala
WJ1-311K-4 He npumensier He Bcerma OOBIYHO Bcerma
[Tpumensier 6I/IOTCXHOHOFI/ILI£C TIPUMEHSIET TIPUMEHSIET TIPUMEHSIET
OMOTEXHOJIOTUYEC | KHE MPUEMBI OMOTEXHOJIOTHY | OMOTEXHOJIOTHYEC | OHOTEXHOJIOTHY
KHE TIPUCMBI MPOTHB €CKHUE MPHUEMBI KHE TIPUEMBI €CKUEC MPUEMBI
MIPOTHB MOSIBJICHHS MIPOTHB MPOTHB MIPOTHB
MTOSIBJICHHS 0YaroB BPEIHBIX TTOSIBJICHHSI TOSIBJICHUS TOSIBJICHUS

MNAITATNAD DINA TTIIT IV
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B pe3ynbrare ocBOeHUS AUCHUTUIMHBI 00yJaIONTUIICS TOJDKEH:
3uamop:
- TEXHUKY BBEJICHHS B KYJIbTYPY U METO/IbI BhIpAIlUBaHus iN Vitro;
M30JIMPOBAHHBIX KJIETOK BBICIIMX PACTECHUM;
- IIUTOJIOTUYECKHE, TCHETUYECKHE U (PU3UOTIOTO-XUMUIECKHE OCOOCHHOCTH TOMYJISIHMNA JAITUTEIHHO
KYJIbTUBUPYEMBIX PACTUTENIbHBIX KIETOK;
- TEPCIEKTUBBl HCIIONb30BAHUSA KJIETOUYHBIX KYJbTYp IJsl TMOJYYEHUS 3KOHOMHMYECKH-BaXKHBIX
OHMOJOTrN4YEeCKH-aKTUBHBIX BEILIECTB;
- CyTh TEXHOJOTUHA MHKPOKJIOHAJIBLHOTO PAa3MHOXEHHUS PACTEHUM M TOJIYYEHHS] O3J0POBJICHHOTO
II0CaI0YHOr0 MaTepHaa;
- TEXHOJOTHH Ui OOJIeTYeHHS W YCKOPEHHs CEJIEKIMOHHOTO IIpOIecca, TaKkKe CIOCOObI
TeHETUYECKOH TpaHchopMaIy pacTeHHIA;
- MECTO U POJIb KYJIbTYphI KJIIETOK U TKaHEeH B COXpaHEHUH IreHO(OH/Ia BHICIINX PACTEHUH.
Ymemo:
- OCYILECTBIIATh CENTUYECKUE POLIEYPHI MO MOITYYEHUIO U MACCUPOBAHUIO KAJUTYCHBIX U
CYCIIEH3UOHHBIX KYJIbTYD;
- IPOU3BOJIUTH yUET MOKa3aTeseil pocTa KIETOYHBIX KYJIbTYpP, OLEHKY X KHU3HECIIOCOOHOCTH U
MOP(}OIOTHYECKHUX XaPaKTEPHUCTHUK;
- ONIpEeENATh HalpaBiieHne MopdoreHesa B KyJlIbType KIETOK M TKaHEel Ha OCHOBE BapbHUPOBaHUS
COOTHOUICHUSI AyKCUHOB U IIMTOKWHUHOB B MUTATEJILHON CPEJIE;
- IPUMEHSTH 3HAHUS 00 0COOEHHOCTAX KYJIbTUBUPYEMBIX PACTUTEIBHBIX KIETOK MPH
OCYIIIECTBIICHUU OMOTEXHOJIOTUYECKUX MPOIIECCOB HA UX OCHOBE;
- CUCTEMaTU3UPOBaTh U 000011aTh MH(POPMALIUIO IO UCIIOJIB30BAHUIO PECYPCOB MPEANIPUATHS;
- IJTAHUPOBATH KCIIEPUMEHT, 00pabaThIBaTh U MPEAOCTABIATH MOTYYCHHbIE PE3YIbTATHI.
Bnaoemu:
- OCHOBHBIMM METOJAMHM U NPUEMAMH MPOBEACHUS SKIEPUMEHTAIbHBIX HCCIEAOBAaHUN B CBOEH
npoQeCCHOHAIBHON 00J1acTH;
- CITIOCOOHOCTHIO K pean3alliy U yIPaBICHUIO OMOTEXHOIOTUYECKUMU MPOIIECCAMU.

3.1. MaTpuiia cooTHeCeHHUsI TeM/pPa31eJIOB Y4eOHOH TUCUUILIMHBI (MO1YJIfA) U
(¢Gopmupyembix B HUX PO eCCHOHATBHBIX KOMIIETEHIIUA

OoOmee
Komnerennun KOIIMHECTBO
KOMITETEHIIH
Tembl, pa3iessl JUCIUILTAHBI i
I[IK-3 | TIK-4
Beenenne. KynpTypa KJI€TOK ¥ TKaHed Kak OCHOBa + 2
OMOTEXHOJIOTHH PACTEHUH.
MeToapl KyIbTHBUPOBAHHUS In ViItro KJIETOK U TKaHEH BBICIITUX + 2
pacTeHHIA
BHOTEeXHOIOTrHS KIETOK BBICHIMX PACTEHUH in VItro + 2
bruoTtexHONMOrMM Ha OCHOBE KYJIBTHBHUPYEMBIX KIETOK, TKAaHEH W + 5
OpPraHoOB PacTeHUN

4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (MOYJIs1)

OO0mas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABISIET 2 3a4€THBIC CIMHUIIBI, /2 aKaJl. Jaca.
4.1. O0beM JUCHUNIMHBI U BUBI Y4e0HOH padoThI

vJ




Bun 3agartuit

Bcero akan. yacos

ITo ounoit hopme [[lo 3aounoM
o0y4eHus dbopme oOyueHust
(8 cemectp) (4 xypc)
OO0mmas TpyA0€MKOCTh TUCITUTLUIMHBI 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
(KOHCHIEKTOB  JIEKIMH, Yy4eOHHMKOB, MaTepUAIOB
CETEeBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 8 16
HOJTrOTOBKA K C1aye MOJTyJIs 6 -
KoHTpoib - 4
By utoroBoro KOHTposs 3ayer 3ayer
4.2. Jlekuuu
Ne | Paznen nucuumuinHel (MOZyJist), TEMBI JIEKLIMH U O6beMm B akan.  (Dopmupyemblie
UX CoJIepXKaHHe qacax KOMITETEHIIUH
OyHast ~ BaodHas
dbopma  [bopma
oOyueHus poOyueHus
Paznen 1. Beegenue. KynbTypa KiI€TOK M TKaHeu
KaK OCHOBa OMOTEXHOJIOTUH PaCTCHUIA.

1 | Kynbprypa KJI€TOK 1 TKaHeil Kak OCHOBa 2 0,5 I1K- 3; I1IK-4
OMOTEXHOJIOTHH PACTEHUH.

Paznen 2. MeTo/ipl KyIbTUBUPOBAHMS in Vitro
KJIETOK M TKAaHEU BBICIINX PACTCHUM.

1 | YcroBust cenTUKY MpH BBIMOJIHEHUH PaOOT IO 2 0,5 I1K- 3; TIK-4
KYJIbTUBUPOBAHUIO PACTUTEIbHBIX OOBEKTOB In
Vitro, METOJIbI ¥ IPHEMBI CTEPUITH3AINN
pacTUTENHLHOIO MaTepHaia Ipy BBEJCHUN B
KyneTypy KamnycHslie KylnbTypehl.

2 | KynpTUBUpOBaHHE OJJMHOYHBIX KIIETOK. KymbTypa 2 0,5 I1K- 3; IIK-4
TaryIONTHBIX KIIETOK.

3 | KymbpTypa H3071MpOBaHHBIX MPOTOILIACTOB. 2 0,5 I1K- 3; T1K-4
Pa3nen 3. buoTexHonorusa KjIeTOK BEICIINX IIK- 3; TIK-4
pacTeHuii in vitro.

1 | OcHOBHBIE MIEPECTPOUKHU, TPOUCKOISIIHE TIPU 2 1 [1K- 3; TIK-4
nepeBoie KIETOK PaCTeHUi B KyabTypy in Vitro.

JuddepeHimpoBka KICTOK B KYJIbType in Vitro.

Pa3nen 4. buotexHonorun Ha OCHOBE IIK- 3; TIK-4
KYJIbTUBUPYEMBIX KJIETOK, TKAaHEeH 1 OpraHoB

pacTEHUN.

1 | KieTo4HbIe TEXHOJIOTHH TOTYYSHHS 2 1 I1K- 3; IIK-4
YKOHOMHYECKH BAKHBIX OMOJIOTHYECKH aKTHBHBIX
BEIIIECTB PACTUTEIBHOTO MTPOUCXOKICHHUS.
broTexHonorus KJIoHaJIbHOTO




MUKPOPA3MHOKEHHSI U 03JJ0POBIICHUS] PACTEHUH.

Hroro 12 4 2
4.3. [IpakTnyeckune 3aHATUSA
No HaumenoBanue 3anstus OObem B akaj. dopmupyembie
TEMBI qacax KOMIIETEHIHH
OuyHast ~ BaodHas
dbopma  [bopma
00y4yeHHsT 00 yueHUs
1 Texnuka paboTsl B 1aboparopuu. [Ipurotopienue 4 0,5 I1K- 3; [1K-4
MaTOYHBIX PAacTBOPOB (B (opMe MpPaKTUYECKOU
MTOATOTOBKH)
2 [IpuroroBiaeHue JKUAKOW ©  arapyu3OBaHHOU 4 1 I1K- 3; [1K-4
nUTaTeNbHOM cpensl Mypacure — Ckyra (B opme
NPaKTUYECKOHN IMOJATOTOBKH )
3 [ToagroToBka  pacTUTENBLHOIO  MaTepuajla W 4 0,5 IIK- 3; [IK-4
M30JISIIMST AKCIUIAHTOB (B (opMe IMpaKTUYECKOU
MTOATOTOBKH)
4 [locanka W KyJIbTUBHpPOBaHHE OKCILUIAHTOB Ha 4 1 IIK- 3; T[IK-4
arapu3oBaHHOU cpene (B (opme MpaKTHYECKOU
MTOATOTOBKH)
5 Perenepanus pacTeHui U3 KaJUIyCHON TKaHU 4 0,5 I1K- 3; TIK-4
6 MUKpOKIIOHAJIBHOE Pa3MHOKEHHE PACTEHUN U 4 0,5 I1K- 3; IIK-4
MOJTy9YEeHHE 03JI0OPOBICHHOTO TTI0CAI0YHOTO
MaTepuaia
Bcero 24 4
4.4. JladbopaTopHbIe padoThI He NMPETYyCMOTPEHbBI
4.5. CamocrosiTesqibHAsA padoTa 00y4aroLIUXCs
OOmneM B akaj. dac,
Paszpnen .
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 KOHTPOIIBHOI 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 caue 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 MaTepuaia 1o 6 10
1 | mucummuinHe (KOHCIIEKTOB JIEKIMH, YYeOHHMKOB,
Paznen 4 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHre KOHTPOJIBHON pabOThI 2 4
3 | IlogroroBka Kk caade MOIYJIs 2 0
Uroro: 36 60

[lepeuens MeTOAMYECKOTO 00ECIIEUeHHUS U CAMOCTOSTEIbHON pa0OTHI MO AUCHHUIIINHE (MOJIYIIIO):
1. XosanoBa E.B. Mertomuveckue ykazaHwsi UIsl CaMOCTOSTEIBHOW pPAOOTHI W BBITIOJHEHUS
KOHTPOJIbHOUM paboThl o aucuumiinHe «KynpTypa TKaHel U KIETOK pacTeHU» Jisi 00ydaromuxcs
no HarpasieHuto noaroroBku 19.03.01 buorexnonorus. - Muuypunck 2026.

4.6. BolnosiHeHHe KOHTPOJIbHOI padoThl 00yUYalOIMMHKCS 3204HOI (POPMBI

Baxnoit Qopmoli camMoCTOSTENbHON paboThl  OOYYAOIIErocs SIBISICTCS HAIMCAHUC
KOHTPOJIbHON paboTBhl.

Lenu BbIIOSHEHUS pabOTHI:

— CUCTeMaTu3alys, 3aKpelyieHue M YriayOlleHue TEeOpeTHYEeCKMX 3HaHUM U yMeHUui
MMPUMCHATD UX IJIA pCHICHUA KOHKPCTHBIX MMPAKTUYCCKUX 3aaa4,

— pa3BUTHE HABBIKOB CaMOCTOSATEIBHOM HayyHOW paloThl (IUIAHUPOBAHHE U IMPOBEJICHHE
UCCIIeIOBaHMs, paboTa C HAayyHOH M CIPABOYHON JUTEpaTypoil, HOPMATUBHBIMU MPaBOBBIMHU
aKTaMU, HHTEpIPETalus OJyUYEeHHBIX Pe3y/IbTaToOB, UX IPABUIBHOE U3JI0KEHHE U OPOPMIIEHHUE).

PaboTa nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— (opmupoBaHue aBTOPCKOW MO3UIIMM IO OCHOBHBIM TEOPETUYECKUM U TMPOOJIESMHBIM
BOIIPOCaM;

— aHaJIM3 HAy4YHO! U yueOHOMU JIMTepaTyphl 110 TEME BOIIPOCa;

— CBAI3b MIPEJMETA C aKTyaJIbHBIMU IPOOJIEMaMU COBPEMEHHOM HayKU U TPAKTHKHY;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTHPOBAHHOCTh BBIBOJOB U 0000IIIEHUH.

3amaHusl B KOHTPOJBbHOM paboTe HampaBlieHbl Ha 3aKperieHHe TEeOPeTHMUYECKHX 3HaHWUN
00y4JaroIerocsi ¥ OBJA/ICHHUS HaBBIKAMU MO M3YYEHHIO METOJIOB KYJILTHBHPOBAHHS IN VItro KiIeTok
Y TKaHEW BBICIIMX PACTCHUM.

KonTtponbHast pabGoTa BkiIO4aeT 5 TeopeTHyecKuX BompocoB. Breibop BapuaHTa
ofpenensercs nocieaHed nudpon 3a4eTHON KHMKKH.

HepequL BOIIPOCOB TPCACTABJICH B MCETOAWYCCKUX YKA3aHUAX I BBIIIOJIHCHUSA
KOHTPOJILHOM paboTHI.

4.7. Coaep:kaHue pa3aesioB IMCUUILIMHBI

1.KynbTypa Ki1eTOK M TKaHeld Kak OCHOBa OMOTeXHOJOruM pacteHuil. KynbTypa KieToxk,
TKaHEeW M OpPraHoB pacTEeHUM: MpenMeT, 3agaud. Vcropus pa3BUTHS METOAOB KYJIbTUBHUPOBAHUS
M30JIMPOBAHHBIX KJIETOK, TKAHEH M OpPraHoB pacTeHMH. M3yueHue KynbTypbl KIETOK, TKaHEW M
OpraHOB pacTeHUU IS pemeHus (QyHIaMeHTanbHBIX TpoOjemM Owuonoruu. Peamusamus wu
ylpaBiieHuEe OMOTEXHOJIOTHYECKUMU MPOLIECCAMHU.

2. MeTo/bl KyJIbTUBUPOBAHHS in Vitro KIETOK M TKaHEeH BBICIITNX PACTCHHIA.

VYCl10BUS CENTUKU NPHU BBINOJIHEHUH Pa0OT MO KyJbTUBHPOBAHUIO PACTUTENBHBIX OOBEKTOB
In vitro, METObl ¥ MPUEMBI CTEPHIIN3ALUN PACTUTEIILHOTO MaTepHualia MpH BBEJCHUU B KYJIbTYpY.
[TuTaTenbHble Cpebl, PETYJIATOPbl POCTAa PACTEHUM M MX NPUMEHEHHME Ul KYJIbTHUBHUPOBAHUS
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pacTUTENBHBIX KJIETOK M TKaHed in vitro. Bausaue ¢gusmueckux ¢akTopoB Ha (PU3MOIOTHYECKOE
COCTOSTHHE M30JMPOBAHHBIX KJIETOK U TKAHEH pacTeHUM.

Kamnycusle KynbTypel. Ponbp KaulyCHOM TKaHM B MHTAaKTHOM DPACTEHUHU. MOJIEKYJISIpHO-
(bu3noIorMuecKue OCHOBHI npouecca aeauddeperHunanum kieTok. TUIbl KAJUTyCHBIX KYJIBTYP M UX
xapakrepuctuka. CyOKynbTUBUpOBaHHME KaurycoB. IlokazaTenu pocTa KaJUIyCHBIX KYJBTYD.
Hcnonb3oBaHue KalIyCHBIX TKaHeH B (yHIAMEHTAJIbHBIX HCCIEAOBAaHUAX OMOTEXHOJIOIHH.
CycneH3noHHble KyabTypbl. OCHOBHBIE TPEUMYLIECTBA KYJIbTUBUPOBAHMSI KIIETOUHBIX CYCIIEH3HI.
CriocoObl IOJy4EHUsl CYCIEH3MOHHBIX KyJbTyp. THIBI KIETOYHBIX cycneH3uil. dakropsl,
BJIMSIOUIME HA CTENEHb UX 3rperupoBaHHOCTU. OCHOBHBIE NAapaMETPhbl CYCIIEH3MOHHBIX KYIBTYP.
CriocoOb! KyIbTUBUPOBAHUS KJIETOUHBIX CYCIIEH3UH.

KynbTuBUpOBaHHE OAWHOYHBIX KJIETOK. MeETOAbl M30JIMPOBAHUS OJMHOYHBIX KIIETOK.
MeTtonb! BeipamuBanus in Vitr0 OMHOYHBIX KJIETOK (METO[ KYJIbTYpPbI HSHBKH, METOJ| ILICUTHHT,
METOJI MUKPOKYJIbTYpbI). DakTOp KOHAUIMOHUPOBaHUs. V3yueHue KyiabTypbl OTAEIBHBIX KJIETOK
JUIs I0Ka3aTeJIbCTBA TOTUIIOTEHTHOCTH PACTUTENIbHON KIIETKH.

Kynbrypa ramnougneix kierok. Ilomyuenue ramiouaHbix pacreHuil. OCHOBHbBIE ITYTH
anzaporeneza. @axtopbl, BauAoLMe Ha 3()(EeKTUBHOCT, aHAporeHe3a. MeTon KyJbTyphl
IBUTBHUKOB U METOJT KYJIBTYPBl MUKPOCIIOP, UX MPEUMYIIECTBA M HEJOCTATKH. AHAPOTEHE3 in Vitro,
crocoObl UACHTU(DUKALIMH TalJIOUI0B.

KynbTypbl M30IMPOBAaHHBIX MPOTOIUIACTOB. YCJIOBHSI U CIOCOOBI KYJIbTUBHUPOBAHUS
IPOTOILIACTOB. 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 COMATHYCCKHX KJIETOK BBICIIMX pACTEHHH M KIETOK,
KyJbTUBUPYEMBIX B YCJIOBHUSX 1n Vitro. Mopdosoruueckass M T'€HETHYECKass I'eTepOreHHOCTH
HNOMYJSIUMM ~ JUIMTEIBHO  KYJBTUBUPYEMBIX  KJIETOK  BbIcHIMX  pacteHuil.  CoxpaHeHue
SMUIeHETUYECKUX CIOCOOHOCTEeH pacTeHust 1oHOpa. CHHXPOHHOCTh KJIETOUHBIX KyabTyp. 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 Auddepenunannu. OcHOBHBIE TUIBI AU((EPEeHINPOBKH.
['ucrorenes. @U3NOIOTUYECKUE ACTIEKTHl CTUMYIISIUU (PJI03MO- U KcuiieMoreHnesa. Mopgorenes.
[Tpsamoit u HempsiMoit Mopdorenes. Mopdodusnonornyeckas XapakTepUCTHKAa pPHU30TEHE3a,
¢noparbHOrO U cTeOeBOro opraHoreHe3a. @akTopbl, ONpPENESIONIMe BO3MOXHOCTh U
HalpaBJIEHHOCTH Mpoliecca opraHoreHe3a. ComaTuueckuii sMopuorenes. Pereneparus pacreHuit.

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

Knerounble TEXHOJOTHHM MOJYyYEHHS SKOHOMHYECKH Ba)KHBIX OHOJIOTMUECKH AaKTHBHBIX
BEIIECTB PACTUTENILHOTO NMpoucxoxkaeHus. [IpenMyiecTBa ncnonb30BaHus KIETOUHBIX KYJIbTYp B
Ka4yecTBE IMPOAYIEHTOB OHOJOIMYECKHM AaKTUBHBIX BELIECTB [0 CPAaBHEHUIO C HMHTAKTHBIMHU
pactreHussMH. OCOOEHHOCTH BTOPHUYHOTO MeTaboiu3Ma B KYJNbTypax M30JUPOBAHHBIX KJIIETOK
BBICHIMX pacTeHHi. DakToppl, BIMUAIOIIME HA HAKOIJICHHE BTOPUYHBIX METaOOJHUTOB,
KYJbTUBUPYEMBIX KJICTKAMU PACTCHH.

@depMeHTEpHOE  BBIpAllMBaHWE OHWOMACCHl  KIETOK-TIPOAYLIEHTOB, KOHCTPYKTHUBHBIE
0COOEHHOCTH OHOpeakTopoB. PexMMbl KyTbTUBUPOBAHUS PACTUTENIbHBIX KJIETOK B OMOpeakTopax.
Tumbl paboT MO CO3JaHUIO MPOMBIIUIEHHBIX TEXHOJIOTHH JUIS MOJIyYeHUs! OMOJIOTMYECKH aKTHBHBIX
BEIIECTB C IOMOUIbIO KYJIbTUBUPYEMBIX KIIETOK pacTeHuil. [IpemmymiecTBa M MepCHEKTUBBI
UCTOJIb30BaHUSI ~ MMMOOMJIM30BAHHBIX  PACTUTENBHBIX  KJIETOK B OMOTEXHOJOTMYECKHX
npou3BocTBax. OCHOBHbBIE HANPABJICHUS UCIIOIb30BAHUS KYJIbTUBUPYEMBIX PACTUTENBHBIX KIETOK
JUis GuoTpaHchopMaIuy.

buoTtexHonoruss  KJIOHAJBHOTO  MHUKPOPAa3MHOXKEHHMSI W O3/I0pPOBJIEHMSI  pacTEHUH.
[TpeumyiecTBa KJIOHAIBHOTO MHUKPOPa3MHOXEHHS B CPAaBHEHMM C TPAJAULMOHHBIMH METOAaMHU
BEreTaTMBHOIO pa3MHOXeHUs pacTeHHi. O0nacTH NpUMEHEHUs] MUKpPOpa3sMHOXKeHus. TpeboBaHus
K 00BEKTaM, HCIOJIb3YEMbIM JJIsl KJIOHATBHOTO MHUKPOPAa3MHOXKEHHUS pacTeHHi in vitro. CrocoOsl
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MUKPOKJIOHUPOBAHMUSI PACTCHUNA. XapakTEepUCTUKH OCHOBHBIX JTAallOB MHUKPOPA3MHOXKECHUS.
dusnonornyeckre 0COOEHHOCTH PEreHEPAaHTOB U HEOOXOAUMOCTD B CO3JJaHUHM OCOOBIX YCIOBHUI NX
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. [lmaHumpoBaHme sKcnepuMeHTa, o0paboTKa u
IPeI0CTaBJICHHUE TTOJIyUYCHHBIX PE3YJIbTATOB.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

By yaeOHOM paboThI OO6pa3oBaTeIbHbIC TEXHOJIOTHH

Jlekuun OJIEKTPOHHBIE MaTepualbl, HCIOJIb30BaHUE
MYJBTUMEAUMHBIX ~ CPEACTB,  Pa3laTOYHBIN

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 UCCIICAOBAaHMA 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 knerok wu | IIK- 3; [IK-4 TectoBbIe 3a0aHUs 20
TKaHE! KaK OCHOBAa OMOTEXHOJIOTHH Pedepar 2
pacTeHHIA. Bonpoce! 11 3aueta | 4

2 | Metoas! kynpTHBHpOBaHUs in vitro | T1K- 3; TIK-4 TecToBble 3a1aHuUs 30
KJIETOK U Pedepar 3

TKaHEH BBICIINX PaCTEHUH Bomnpock! s 3auera | 28

3 BrorexHonorus KiIeTOK BEICIIUX IIK- 3; TIK-4 TecToBBIE 3agaHUs 30
pacTeHuii in Pedepar 1

vitro Bonpoce! s 3auera | 11

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

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

6.2. Ilepeyenns BONPOCOB /sl 3a4eTa

1. Ilpenmer KynbTypbl KJIETOK, TKAHEW U OpraHOB pacTeHUN. TOTUIIOTEHTHOCTh PaCTUTEIbHOU
kieTku. Peanu3zaius u ynpasnenue OnorexHosiornueckumu npomeccamu (IMK-1; TIK-3).
2. 3HaueHuMe MeToJa KyJbTYypbl KJIETOK, TKaHE W OpraHOB pAacTeHUH [ PpELICHUS
bynnamenTanpHbIX ipobiiem ouonoruu (I1K-3; [IK-4).
3. KynbTypa KJIeTOK M TKaHel kKak ocHoBa OnoTexHosoruu pactenuii (ITK-3; TTK-4).
4. Uctopust pa3BUTHS METOJIa KyJbTHBHPOBAHUS KIETOK, TKaHe u opraHoB pactenuii (I1K-3;
[1K-4).
5. YcioBust acenTHKYU TPU BBITIOJHEHUH pa0OT MO KYJIBTUBHPOBaHMIO pacTeHui in vitro (ITK-3;
[1K-4).
6. MeTronpl U MpUEMBbl CTEPUIN3ALMHM PACTUTEIBLHOIO MaTepuaja MpU BBEIECHUH B KYJIbTYpYy
(IIK-3; TIK-4).
7. IlutaTenbpHbIC CPEabl IS KYIbTUBUPOBAHUS PACTUTEIBHBIX KIETOK U TKaHew in vitro (ITK-3;
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[1K-4).

8. PerynsaTopsl pocTa pacTeHUIl M MX HCIOJIb30BaHHE Ul KYIbTUBHPOBAHUS PAaCTUTEIbHBIX
KJICTOK W TKaHe# in vitro (ITK-3; TIK-4).

9. ®uznueckue (HaKTOPhI, ONTUMATBHBIC I KYJIbTUBUPOBAHUS KJIETOK M TKaHel in vitro (ITK-
3; [1K-4).

10.Ponp kamiycHOM TKaHM B MHTAakTHOM pacteHuu. Daspl ee pa3BuTus. OCHOBHBIE HTallbl
noxyueHus KawrycHbix Kynbtyp ([1K-3; TTK-4).

11. Mexanusmsl karycorenesa (IT1K-3; ITK-4).

12.Tunsl kamnycHbix Kyabtyp (I1K-3; TIK-4).

13.Mcnonp30BaHle  KaJUIYCHBIX ~ KyJAbTYp B  (yHIAMEHTAlbHBIX  MCCIEIOBAHUAX U
ouorexnosnorun (I1K-3; TIK-4).

14.0OcHOBHBIE TPEUMYIIECTBA CYCIIEH3MOHHBIX KYJIBTYp Ul UCIOJIb30BAHUSA B OMOTEXHOJIOTHU
(IIK-3; TIK-4).

15.Crioco6sl monydenus cycneH3snonusix kynbryp (ITK-3; TTK-4).

16.Tunbl cycneH3UOHHBIX KYJIbTYp. PakTOphl, BIUSIOLIME HAa CTENEHb UX arperupoBAHHOCTH
(IIK-3; I1K-4).

17.Crioco0bI KynbTHBHpOBaHuUs KieTouHbX cycnensuid (ITK-3; I[TK-4).

18.0cHOBHBIC [TOKA3aTENIM POCTA KAJUTYCHBIX U CyclieH3MOHHBIX KyibTyp (ITK-3; TIK-4).
19.Crioco0s1 n3onupoBanus otaeabHbIX KieTok ([1IK-3; TTK-4).

20.«Dakrop kouaunuonuposauus» (I1K-3; TTK-4).

21.Metobl BeIpaniuBanus in vitro oguHouHbIX Kietok ([TK-3; TTK-4).

22.Aunaporenes in vitro. I[Tyru anaporenesa (ITK-3; T1K-4).

23.Meton kyabTypsl buibHUKOB ([TK-3; TTK-4).

24 Metoa KyJbTYpPbl MbUIbIBI

25.®akTopsl, Biustomue Ha 3¢ pekTuBHOCTh anaporenesa (I1K-3; [TIK-4).

26.I'unorenes in vitro (IIK-3; I1IK-4).

27 Uneutudukanus ramwtonaos (IIK-3; IIK-4).

28.Hanpasnenus ucnonas3zoBanus ramionnos (ITK-3; ITK-4).

29.0cHOBHbIE HaTPaBIICHHS UCTIOIB30BAHUS N30JUpOoBaHHBIX TipoToracToB (I1K-3; TTK-4).
30.MeTtobl 1 ycnoBus nonydeHus npotoractos (I[TK-3; TTK-4).

31.Croco0sl 1 ycioBus KynbTuBrpoBanus npororiactos (ITK-3; TTK-4).

32.Cnusiaue npororuiactoB. Mexanusm cinusiaust npotoriactoB (I1K-3; TIK-4).
33.CpaBHuUTENBHAS XapaKTEPUCTHKA COMAaTHYECKUX KJIETOK pacTeHui in vivo u in vitro (T1K-3;
[1K-4).

34.Mopdomnoruyeckass 1 T€HETUYECKasi T€TEPOreHHOCTh MOMYJISIUN PAaCTUTENBbHBIX KJIETOK In
vitro (ITIK-3; TTIK-4).

35.Du3noa0ro-6MOXUMUYECKHE OCOOCHHOCTH MOMYJSALUNA pacTUTENbHBIX KieTok in vitro (ITK-
3; TIK-4).

36.Da3b1 pocTOBOTO IMKIA B KJIeTouHbIX KyabpTypax ([1K-3; TTK-4).

37.AcunxponHOCTh. CIOCOOBI CHHXpOHM3aIMH KiIeToYHbIX KynbTyp (I1K-3; TTK-4).
38.CoxpaHeHne SMUTeHeTHUECKIX 0cOO0eHHOCTel pacteHus-noHopa ([TK-3; TIK-4).
39.0cHoBHbIe TuNH quddepenuporku (ITK-3; TTK-4).

40.T'ucrorenes in vitro (TTIK-3; TIK-4).

41.Mopdorenes in vitro (ITK-3; TIK-4).

42 .®axTopsl, onpeensonue Hanpasienue mopdorenesa (I1K-3; TTK-4).

43.Comaruueckuii smopuorenes (I1K-3; [IK-4).

44 KynbTUBUPYEMBIE KJIETKH PACTEHUN KaK TPOIYIICHTHI OMOJIOTHYECKH aKTUBHBIX BEIIECTB, UX
NpEeNMYIIECTBA 110 CpaBHEHHIO ¢ nenbiMu pacteHusmu (I[1K-3; TTK-4).

45.0co0eHHOCTH BTOPHYHOTO METa0oJHM3Ma B MOMYISIUAX KylnbTuBUpyembix kieTok (ITK-3;
[1K-4).

46.DakTopbl, BIUAIONIME HA HAKOMJIEHHE BTOPUYHBIX META0OJUTOB B KYJIbTYpax KIIETOK
pacrenwuii (ITK-3; T1K-4).

11



47.CucteMbl KyIbTUBUPOBAHUS KJIETOK JUIS MOJydYeHHs BTOpUYHbIX MetabonutoB (I1K-3; TTK-
4).

48.0cHOBHBIE ATambl pa3pabOTKH MPOMBIIUICHHBIX TeXHOJOrHi monyueHuss bAB Ha ocHoBe
KYJbTHBHPYEMBIX pacTHTEIbHBIX KiaeTOK (ITK-3; TTK-4).

49 IlpeumyiiecTBa KCIOJIb30BaHUS UMMOOMITM30BaHHBIX pacTUTeIbHbIX KieTok (ITK-3; TTK-4).
50.OcHOBHBIE TPEUMYIIECTBA KIOHAJIBHOTO MHUKPOPAa3MHOXKEHHSI pPacTEeHUl, o0JacTu ero
npumenenus (I1K-3; TIK-4).

51.Crioco06slI KI0HAIBHOTO MUKpOpa3MHokenus pacrenunii (ITK-3; TTK-4).

52.0cHOBHBIC dTaITbl KIOHATBHOTO MUKpopasmMuokenus ([1K-3; T1K-4).

53.dakTophl, BIHUAIONIME HA TIPOLIECC KIOHAIBHOTO MUKpopazMHoxkeHus1 pactenuid (ITK-3; ITK-
4).

54.Tlonyuenue 6e3BUpycHOro nocamounoro marepuaina (ITK-3; ITK-4).

55.Knerounslie TexHoioruu B cenekipu pacrenuii (ITK-3; ITK-4).

56.0m1010TBOpEHME in vitro. DMOprokyasTypa (ITK-3; TTK-4).

57 .Iony4denue comakionanbHbix Bapuantos (I1K-3; T1K-4).

58.MuaynnpoBaHHbId MyTareHes u KierouHas cenekius in vitro (TTK-3; TIK-4).
59.Comarunueckas rudpuansanus. Huopuanzanus (ITK-3; [TK-4).

60.I'enetnueckast Tpanchopmanusa pacteHuil. OOmas XapakTepUCTHKAa METOJOB IMOJIYYECHUS
tpaHcrennbix pacrenuit ([IK-3; T1K-4).

61.Metoz arpobakrepuanbHoil Tpanchopmarn. bammucrunyeckuii meron (ITK-3; T1K-4).
62.OCHOBHBIC HANPABJICHUS B CO3/1aHNK TpaHCcreHHbIX pacTenuit (ITK-3; [1K-4).
63.Vcnionp30BaHUE METO/A KYJIbTYpPHI KJIETOK, TKAHEH M OpraHOB PAcTeHUU AJIi COXPAHEHUs
reHodonma. Cucrematusanus ¥ 0000IICHHE HWHPOPMAIMKM I10 HCIIOIB30BAHUIO PECYpPCOB
npeanpustus (ITK-3; T1IK-4).

64.XapakTeprcTrKa IepecaouHbiX U AenmoHupoBaHHbIX kouteknui (ITK-3; TTK-4).
65.OCHOBHBIC ATAITBI TEXHOJIOTHH KPHOCOXPaHEHHs pacTuTebHbIX 00bekTOB (TITK-3; TTK-4).

6.3. llIkaja onleHOYHBIX CPEACTB

OueHka  3HaHWM, Kputepuu onenuBanus OrneHovHBIE
YMEHHIA, HABBIKOB cpeacTBa
(xoJ1. GaysIoB)
[TponBUHYTHIH - TIyOOKOe M CHUCTeMaTHYecKOoe 3HaHHe Bcero | TecToBble 3aJaHUs
(75 -100 6annoB) OporpaMMHOTO  Matepuana  u  HoBauui | (36-40 OamioB)
COOTBETCTBYET JIEKIIMOHHOTO Kypca 10 cpaBHEHHUIO ¢ yueOHo# | Pedepar (8-10
OIICHKE «3aUTEHOY JUTEpaTypoil; OaJIoB)
- oT4yeTaMBOe U cBOOOAHOe  BiajxeHue | Bompockl s
KOHIIENTYaTbHO-TTOHSI THIHBIM ammaparowm, | 3audera (31-50

HAy4YHBIM S3BIKOM W T€PMMHOJIOTHEH B oOmactH | OansioB)
KYJIbTYPBI KJIETOK U TKaHEH;
- YMEHHE IJIaHUPOBAThH YKCIEPUMEHT, 00paboTaTh
U NIPEAOCTAaBUTh MOJYUYECHHBIE PE3YIIbTATHI;
- 3HaHUE OCHOBHOU JINTEPATypPhbl U 3HAKOMCTBO C
JOTIOJTHATEIBHO PEKOMEHI0BaHHOM
JIUTEpaTypoi;
- YMEHHUE  BBIIOJHATH  IPESYCMOTPEHHBIE
IIpOrpaMMOH 3aJlaHus;
- BIAJCHHE CIOCOOHOCTBIO K peanu3aluu Hu
YIIPABJICHUIO OMOTEXHOJIOTMYECKUMHU
IIpoLecCaMu;
- JIOTUYECKH KOPpPEKTHOE U yOeauTelbHOe
U3JI0’KEHUE OTBETA.

bazoBenii (50 -74 | - 3HaHWe Y3JIOBBIX MpoOiieM Bupyconorud u | TecToBble 3agaHus
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Oaya) —
COOTBETCTBYET
OLICHKE «3aYTCHOY

OCHOBHOT'O COAEPKaHMS JIEKIIMOHHOT'O Kypca;

- YMEHHE IIOJIb30BaTbCs  KOHLENTYaJIbHO-
MOHATUMHBIM aNlapaToM B IIpOLIECCe aHaIN3a
OCHOBHBIX IIP0O0OJIEM IIPOrPaMMBb;

- 3HaHME BaXHEHmMX paboT U3 CHHCKa
PEKOMEHI0BAaHHOM JIUTEPATYPBHI;
- yYMEHHE  BBIIOJHATh  NPELYCMOTPEHHBIE

[IpOrpaMMOH 3aJ1aHus;
- BJAJICHHE CIOCOOHOCTBIO K peaau3aluu HU

(24-35)

Pedepar (5- 9

0aJIIOB)
Bomnpocsr qis
3auera (21-30)

yIIpaBJICHUIO OMOTEXHOJIOTHUECKUMHU

poleccamu;

- B IIEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCeraa

TOYHOE M apryMEHTUPOBAHHOE U3JI0KEHUE

OTBETA.
[Toporossiii - ¢parMeHTapHble, TOBEPXHOCTHBbIE 3HaHMS | TecToBbIC 3aaHUs
(35 - 49 GamnoB) — BaXHEUIITNX paszienos IPOTPaMMBbI u | (15-24 Gamra)
«3a4TEHOY coJiep>KaHusl JIEKIIMOHHOTO Kypca Bupycomnorusi; | Pedepar (5 6amnos)

- 3aTpyOHEHHUS C HCIOJIB30BAaHMEM Hay4HO- | Bompocs TUIS

MOHATUHHOrO  ammapara ©  TepMmuHoioruu | 3adera (15-20)

y4eOHOU JUCIUILTNHBL,

- HEMOJIHOE 3HAKOMCTBO C PEKOMEHJIOBAaHHOM

JUTEPATYPOU;

- YaCTH4YHbIE 3aTPYJAHEHUS C BBIIOJHEHUEM

MPElyCMOTPEHHBIX TPOrPAMMOM 3aJaHUI;

- CTpEeMJICHHE JIOTUYECKH OINpEeAeNieHHO W

MIOCTICIOBATEIBHO H3JI0KUThH OTBET.
Huzknit - He3HaHHWe, JM00 OTPBIBOYHOE IpeJCTaBlIeHHE | TecToBbIE 3aAaHUs
(1OTIOPOTOBBIIA) 00 y4eOHO-TIpOrpaMMHOM MaTepuare; (menee 15 6annoB)
(KOMIeTeHLus  He | - HeCHmocOOHOCTh K peanu3auuu U ynpasieHuto | Pedepar (0-4 Oanna)
chopmupoBaHa) OMOTEXHOJIOTHYECKUMU TTPOIIECCAMH; Bomnpocsr TUTST
(MeHee 35 GayuioB) — | - HEyMEHHE BBINOJHATH MPEJYCMOTpPEHHBIE | 3adera (MeHee 15
COOTBETCTBYET MpOTrpaMMOil 3aJJaHus. 0aJIoB)
OLIEHKE
«HEYIIOBIIETBOPH-
TEJILHO»

7. YueOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecneyeHne TUCITUTIUHBI

(Mmonxynst)

7.1. OcHoBHas yyeOHas JuMTeparypa:
1. XosanoBa E.B. YMK «KynbTypa TkaHell M KIETOK pacTeHHi» Ui OOydyalolMXCs I10
HarpasieHuto noArotoBku 19.03.01 buorexnomorus - Muaypusck, 2026.
7.2 JlonoJIHMTEJIbHASL Y4ueOHasi JJuTepaTrypa:
1. OcHoBbl OnotexHonoruu. B 2 u. Yacte 1 : yueOnuk u npakrukym anst CI1O — 2-e uzn., ucrp. u

non. — Mocksa

WznarensctBo FOpaiit, 2019. - 170 c. - (Cepus

[TpodeccuonansHoe

obpa3zoBanmue). - ISBN 978-5-534-07840-4. - Tekct : anexkrponnsiii // OBC KOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/441963 (nara obpamenus: 07.05.2019).
2. Cenbckoxo3siiicTBeHHast OnorexHosnorus: YueOnuk / IlleBenyxa B. C., KamamuukoBa E. A,
Kouuesa E.3. u np.; [Tox pex. B.C. llleBenyxu - M.: Bric. mik., 2008. — 3—e m3a. — 710 c.

3. Kanamnukosa, E. A. Kiietounas uHXeHepHs pacTEHHid : YUeOHUK M MPAKTHKYM ISl BY30B /
E. A. KanamnaukoBa. — 2-e uzn. — Mocksa : M3gatensctBo HOpaiit, 2021. — 333 ¢. — (Bricmiee
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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. Meroanueckue ykasaHHs JIJIsl CAMOCTOSITEIBHOW paOOThI M BBITOJHEHHS
KOHTPOJILHOHM paboThl o aucuuiuimHe «KynbTypa TKaHeH ¥ KIETOK pacTeHHD» UId 00y4aromuxcs
1o HanpasyieHuto moarotoBku 19.03.01 buorexnonorus. - Muaypunck, 2026.

2. XoBanoBa E.B. Meroaunueckue ykaszaHus Il NPaKTHUYECKUX 3aHATUUA 1O JTHUCLUIUIMHE
«KynbTypa TKaHel U KJIETOK pacTeHUil» sl 00yJarouxcs o HarpasiieH!io moarotoBku 19.03.01
buorexnonorus. — Muuypusck, 2026.

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,  JAlOME  BOSMOXHOCTH  Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOyYaroIUXcs Kak OyAyIluX BbICOKOKBAIN(UIUPOBAHHBIX
CIEIUAJINCTOB.

[ludpoBble TEXHOJIOIMHM HPENYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pPELICHUS
3a1a4 Mpo(heCcCHOHALHOTO, COMAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BAaHUEM 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 CO3JaBaTh
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 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha okazanue yciyr ot 01.09.2025
No 6/1 (CereBas snekTpoHHasi OMOINOTEKA).

2. ba3a naHHBIX ANeKTpOHHBIX HHPOopMarmoHHbIx pecypcoB PI'BHY ITHCXB (norosop mo
o0OecneyeHno J1ocTyna K 31eKTpoHHbIM HH(popMannoHHeIM pecypcam PI'BHY IMHCXbB uepes
tepmuHan ynanennoro aoctyna (TY ®I'BHY [THCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «AnexrponHoe m3aarenscTo FOPAWTY (https://urait.ru/) (moroBop Ha OKa3aHHe
yCcIOyr 1O MpeJoCTaBIEHUIO JOocTyna K oOpaszoBatensHoi miargpopme OOO «DneKTpoHHOE
n3matensctBo FOPAMTY ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOIMoTeuHas cuctema «Bepraackuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHue pou3BeaeHui oT 26.03.2020 Ne 14/20/25).

. 5. ba3za nannsix HOb «HannonanbHas snekTpoHHas OMOIoTeKa
(https://rusneb.ru/) (moroBop o noakmoyenun k HOb 1 npepocrasnennn gocrymna k oobekram HOb
ot 02.09.2024 Ne 101/H2b/4712-m).

6. JloroBop O COTpPYJHMYECTBE MO OKa3aHUIO OUOIMOTEUYHO-MHPOPMAIIMOHHBIX H
COLMOKYJIBTYPHBIX YCIIYT TIIOJIb30BaTENIsIM YHHUBEPCHUTETa W3 YHCIa WHBAIHIOB IO 3PEHUIO,
CJIa0OBUIAIINX, HHBAIUAOB APYTUX KATEropuil ¢ OrpaHMYEHHBIM JOCTYNOM K WH(pOpMAaIMH, JIUI,
UMEIOUINX TPYAHOCTH ¢ ureHueM IockoneyaTHoro Tekcta TOI'BYK «TambOoBckas oGnacTHas
yHUBepcaibHasg HayyHas OubOmmoreka uM. A.C. Ilymkunay ®unman «CrenuansHas OubIMOTEKa
s cnenbix uM. H.A. Octpockoroy» (https://www.tambovlib.ru) (moroBop o coTpyaHu4ecTBe OT
10.10.2024 Ne 0001).

7.4.2. UndopManoHHbIe CIIPABOYHBIE CHCTEMbI
1. CrpaBounasi mpaBoBasi cuctemMa Koncymnprantllntoc (HoroBop mMoOCTaBKH, ajanTamudl U
compoBOXACHUS IK3eMIUIsIpoB cucteM KoncymnpranTlImoc ot 24.02.2026 Ne 12760 /13900/3C).
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2. DnexTpoHHBIN nepuoaudeckuil cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha ycimyru
1o conpoBokacHHIO 0T 11.02.2026 Ne 194-01/2026).
7.4.3. CoBpeMeHHbIe Tpo(eccuoHaIbHBbIE 0a3bI JaHHBIX

1. ba3za pjaHHBIX HOPMAaTUBHO-TIPABOBBIX aKTOB

nporpammsel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)
2. baza pmamnpix Hayunoii anekrponnoit OuOmmoreku eLIBRARY.RU — poccuiickuit

MH(OPMALlMOHHO-aHAIMTUYECKUI mopTanm B 00JacTH HayKw,

obpazosanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4.  OTKpbITHIE

JTaHHBIC

https://rosstat.gov.ru/opendata
7.4.4. JInueH3M0OHHOE M CBOOOIHO pacnpocTpaHsaeMoe NPOrpaMMHoOe
o0ecrneyeHue, B TOM YHMCJIe OTEYeCTBEHHOI0 IPOU3BOACTBA

denepanbHOU

CITYKOBI

TCXHOJIOI'UH,

roCcyAapCTBEHHON

UH(POPMALIMOHHO-00pa30BaTeIbHON

MEIUIUHLL U

CTaTUCTHUKHU -

Ne HaunmenoBanue Pazpabotunx 1O HoctynHocTh Ccbuika Ha Equnslit PexBuzuThI
(mpaBooOnanaten | (JIMLECH3NOHHOE, peecTp pocCHICKUX TIOATBEPIKIAFOLIET0
b) CBOOOTHO nporpamm st OBM u IOKyMeHTa (TIpH
pacnpocTpaHsieM BJI (ipu Hanmu4um) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JIueH3nonHoe - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JEUCTBUS: OECCPOYHO
2 AHTHBUpYCHOE AO Jlunensuonnoe | https://reestr.digital.go | CyOnuneH3noHHbIH
MPOTrPaMMHOE «JlaGopaTopust v.ru/reestr/366574/?sp norosop ¢ 000
obecrieueHne Kacnepckoro» hrase_id=415165 «Codrekc» ot
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/,
Security myst 6u3Heca CPOK JCUCTBHSL: C
18.12.2025 mo
17.12.2026
3 MoitOduc 000 «Hogsie JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
CraHaapTHBIH - obiauHbIe v.ru/reestr/301631/?sp «PyOuKkon»
OducHbli maker TEXHOJIOTHI» hrase_id=2698444 o1 24.04.2019 Ne
JUTSL pabOTHI C (Poccus) 036410000081900001
JOKyMEHTaMHU 2
Y TIOYTOM CPOK JeCTBUSA:
(myoffice.ru) 6eccpouHo
4 OducHbrit maker AO «P7» JIunensuonnoe | https://reestr.digital.go Koutpakt ¢ 000
«P7-Oduc» v.ru/reestr/306668/?sp «Codreke»
(neckrorHast Bepcust) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JIeHCTBUSL:
OeccpouHo
5 OnepanroHHas 00O "bazanbT JIunenszuonnoe | https://reestr.digital.go Konrpakt ¢ 000
cucTeMa «AJBT cBoboIHOE v.ru/reestr/303262/?sp «Codrekc»
Oo6pa3zoBaHue» MPOrPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecreuenue" 036410000082300000
7
CPOK JEHCTBUSL:
OeccpouHo
6 | IIporpamMmMHas cucTeMa AO JIunenszuonnoe | https://reestr.digital.go JIMIIEH3HOHHBIN
JUISL OOHAPYKEHUSI «AHTHILIATHATY v.ru/reestr/303350/?sp Jorosop ¢ AO
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TEKCTOBBIX (Poccus) hrase_id=2698186 «AHTHILIATHATY OT
3aMMCTBOBAHUH B 16.05.2025 Ne 10567,
Y4eOHBIX U HAYYHBIX CPOK JICHCTBHS: C
pabotax 16.06.2025 mo
«AnTtumnnaruar BY3» 15.06.2026
(https://docs.antiplagia
us.ru)

7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacrpocTpassem

nokymeHToB PDF, oe
Djvu

8 Foxit Reader Foxit Corporation CeobonHo - -
- IPOCMOTP pacIpocTpaHsieM

JnokyMeHToB PDF, oe
DjvuU

7.4.5. Pecypcbl HHGOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET»

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

2. Pexxum noctyna:.garant.ru - cnpasouno-mpaBoBast cucrema «[’APAHT»

3. Pexxum nocryma: www.consultant.ru - cmnpaBouHo-TpaBoBasi cucremMa «KoHCynbTaHT
ITmroc»

4. Hanunonanensiii iudpoBoii pecypc «PyKOHT» - MeKoTpaciieBasi 3JeKTpoHHas OMOIHoTeKa
Ha 0a3e TexHonoruu Konrexcrym http://www. rucont

5. OnekTpoHHass OuOnMoTeyHas cucreMa PoOCCHICKOro rocyqapcTBEHHOTO —arpapHOro
3a04HOT0 yHHBepcuTeTa http://ebs.rgazu.ru

6. NnrterpupoBannas Cuctema Mudopmarmonnsix PecypcoB Poccuiickoit Akagemun Hayk
http://isir.ras.ru/win/db/help.asp

7. Ortkpeitast Pycckas anextponHas Ooubmmorexa www.orel.rsl.ru

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

9. CenbCKOXO03sHCTBEHHOH 3JIEKTPOHHOM OnbnnoTeke 3Hanuit (CObu3) www.cnshb.ru/akdil
10.  Poccuiickas cenbckast nHGOpPMaIMOHHAas ceTh WWW.fadr.msu.ru

11. BuptyansHas o6ubnuoreka 1o CEJIbCKOMY XO35IUCTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHnapoaHoe 00111eCTBO CaIoBOJJUECKUX HAyK WwWw.ishs.org

13.  Floridata - AIIEKTPOHHASI SHIUKIIOTICTHS pacTeHui

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;71eKTpOHHAs OUOIMOTEKA.

16. www.molbiol.ru

17. Www.nature.ru

18. www.biotechnolog.ru

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeIbHOM Ipolecce
LMS-tinardpopma Moodle

Buptyansnas nocka Mupo: miro.com

BuptyansHas nocka SBoardhttps://sboard.online

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

O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru

Cepsucel onpocoB: Suaekc @opmsl, MyQuiz

Cepsucel BuaeocBs3u: Sumaekc reaemoct, Webinar.ru

CepBuc coBMmecTHOW paboOThl Haj mpoektamu Uit  HeOonpmux rpymm  Trello
http://www.trello.com

N ORWNE
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7.4.7. lludpoBble TEXHOJOTHH, IPUMeEHsIEMble PU U3YYE€HUH TUCIUNIMHBI

No Hudpossie
TEXHOJIOTHH

Buapl yueGHOI paboTHI,
BBINOJTHAEMBIE C IPUMEHEHUEM
1 (poBOH TEXHOJIOTUU

DopMupyeMble KOMIIETEHITUU

1. | O6maunsie Jlexun IIK-3
TEXHOJIOTUHU CamocrosTenpHas padoTa
2. | bonpmme nannsie Jlexuun TIK-3

CamocrositenpHas padbota

8. MaTepuajibHO-TEXHHMYECKOE o0ecnevyeHue TUCIUIJINHBI (MOLYJIsl)

VYuebHasg ayauropus
JUTS IIPOBEACHUSA
3aHATUN
JEKIIMOHHOIO  THIIa
(r. MwuuypuHCk, yiI.
HHTepHanuoaHnnbHas,
0101, 2/32)

1. XKanro3u ropu3oHTANIbHBIE HA TPU

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

3. CucremHbIi 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, Onok mNIUTaHUSA
Aerocool 350W  ( mHB. 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,
OeCCpoYHO).

2. Microsoft ~ Office 2010
(muen3us ot 04.06.2015 Ne

65291658, 6eccpouHo).

VYyeOHass aynuTopus
s MIPOBEICHUS
3aHATHI
CEeMMHApCKOIro THIIA,
TPYTIIOBBIX "
WH/IUBUIYaJIbHBIX
KOHCYJIbTALUH,
TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu

(YaeOnas
nabopaTtopus
buznoIOTHH
pacTeHni)

(r. MuuypuHCK,
yuxo3 «Pormay, 9/27)

1. IInarpopma UP-12 BioSan nmns
nieiikepa, yHuBepcalibHas 7 Komo,
OBITOJIOK M CTakaHoB, 265°185Mm
s meiikepos OS-12, PSU-10i, ES-
20 (naB.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. Illevixkep S-3 mudposoit (rmiatd.
168°168 06/muH, ammuutyga 20MmM,

opoutanpubiii, 10-250  06/mMuH)
(naB.Ne21013600783)
5. Jlocka KJaccHas
(naB.Ne41013602281)
6. Kpecno odpucnoe AV 204 PL MK
TKaHb (uHB.Ne41013602311)

1. Microsoft Windows 7 (sutien3ust

or 31.12.2013 Ne 49413124,
OeccpovHo).
2. Microsoft Office 2010

(muensus ot 04.06.2015 Ne
65291658, 6eccpouHo).
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7.Mukpockon METUIMHCKUI bruomen

2 (naB.Ne41013401728,
41013401727, 41013401726,
41013401725, 41013401724,
41013401723, 41013401722,
41013401721, 41013401720,
41013401719, 41013401718,
41013401717, 41013401716,
41013401715, 41013401714)
8. Hacrennsiit skpan Lumien Master
Picture 220-220 cM
(naB.Ne41013401710)

0. [Ipoektop  NEC M361X
(uaB.Ne41013401707)

10. CucremHblit KOMILJIEKT:

[Tpouteccop Intel Original LGA
1155, BeHTUIATOp, MaTEpUHCKas
miara, TaMmsITh, JKECTKUH JIHCK,
BHJICOKApPTa, MOHHUTOpP, YCTPOMCTBO
YTeHUs KapT TMaMATH, TPUBOJ,
KOpITyC, KJIaBUaTypa, MBIIITb
(uuB.Ne41013401700)

11. Cron 1ab0paTOpHBII
XUMUYECKUM (1200°600°750)
CTOJICIIH.IIJIACTUK/KapKac
an.npoduns  (uHB.Ne41013602349,

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

potannoHHbIi (MHB.Ne21013600785)

VY4yeOHass aynuTopus
11 CaMOCTOSITEIILHON

paboThI (T
MuuypuHCK, yiIL.
WHTepHannoHagbHas,

noM Ne 101, 3/2390)

1. [Hocka «kmaccHas (uHB. No
2101063508)

2. XKamro3u (uB. Ne 2101062717)
3. XKamo3u (uuB. Ne 2101062716)
4. Komnstorep Celeron E3500, mar.
mata ASUS, onep.nmamsite 2048Mb,
MOHUTOP 19"AOC (nHB.No

2101045283, 2101045284,
2101045285)
5. Komnerotep Pentium-4 (unB.Ne
2101042569)

6. Mono6nok iRU308 21.5 HD 13
3220/4Gb/500gb/GT630M

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  (Bepcus 5.1

JIOKaJbHasl, oOpa3oBarenbHas
JULEH3Us,  CEpUUHBIA  HOMEp
NC50B-270716 JULICH3US
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1Gh/DVDRW/MCR/DOS/WiFi/whit | neiictBuTenpHa 6eccpouHo,
e/Web/ kiaBuarypa, Meiib (MHB. Ne | OecriaTHas).

21013400521, 21013400520) | 5. [IporpaMMHBIE ~ KOMIUIEKC
7. Kommprotep Dual Core E 6500 | «<ACT-Tect Plus» (murieH3n0oHHBIN
(uHB.Ne 1101047186) | moroop ot 18.10.2016 No JI-

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

1101045117) mis - Windows  uis yueOHBIX
9. Dkpan Ha mratuBe (uHB.No | 3aBeneHUN (JTMIIEH3MOHHBIN
1101047182) JIOTOBOP oT 18.12.2015
Kommnbrorepnas TexHuka | Ne123/2015-y)

noakatoueHa k cetu «MHTEpHET» U
obecrieuena noctynom B OUOC
YHUBEPCHUTETA.

Pabouas mporpamma aucumiuimHbl (Moayinsi) «KymbTypa TKaHeld M KIIETOK pacTEHHUI»
cocrapnena cornacHo ®I'OC BO mno nanpasnenuto noarotosku 19.03.01 buorexnomnorus (ypoBeHb

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

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

IIpoepamma paspabomana é coomeemcmeuu ¢ mpedoganuamu @I OC BO

IIporpamma paccMOTpeHa Ha 3acellaHuMM Kadeapbl CaJOBOACTBA, OUOTEXHOJIOTMH U
CEJIEKLIMU CEMEHOBOJICTBA CEIbCKOXO03SIMCTBEHHBIX KYIbTYp (poToKoa Ne 9 ot «18» anpens 2022
r.)

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

[Iporpamma yTBepsKIeHa perieHueM Y 4eOGHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampensa 2022 r.

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

IIporpamma paccMOTpeHa Ha 3acelaHuM Kadeapbl CaJOBOACTBA, OMOTEXHOJIOTMH U
CEJIEKIIMU CEMEHOBOJICTBA CEIbCKOXO03SIMCTBEHHBIX KyNIbTYp (poTokoa Ne 9 ot «10» anpens 2023
r.)

IIporpamma paccMOTpeHa Ha 3acefaHuu y4eOHO-MeToanYeckor komuccuu [1mogooBomiHoro
uHcTuTyTa UM. U.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 dononnena ¢ coomeemcmeuu ¢ mpedosanusmu ©®IOC BO

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl CaJo0BOACTBA, OHOTEXHOJOTMH U
CEJIEKIINH CEeITbCKOX03AMCTBEHHBIX KYIbTYyp (mpotokon Ne 11 ot 3 mast 2024 r).

[Iporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOIMYECKOM KOMHCCHMM HWHCTUTYTA
(byHIaMeHTalIbHBIX U MPUKJIaJHbIX arpoduorexHonoruit um. U.B. Muuypruna Muuypunckoro I'AY
(mpotokoia Ne 10 ot 20 mast 2024 ).

IIporpamma yTBepXkAeHa Ha 3aceaHUMM Yy4yeOHO-METOAMYECKOTO COBETa YHHMBEpPCHTETa
(mporokon Ne 10 ot 23 mas 2024 ).
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Ipoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosarusimu PI'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHUHM Kadeapbl CaJOBOJACTBA, OWOTEXHOJOTHHA U
CEJIEKIIUHU CEJIbCKOXO03AMCTBEHHBIX KYIbTYp, IpoTokos Ne 10 ot 08 anpens 2025 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHuM Y4eOHO-METOAMYECKOW KOMUCCHH HWHCTUTYTA
byHIaMEHTAIBHBIX U MPHUKIATHBIX arpoOuoTexHoioruii uMm. M.B. Muuypuna Muaypurckoro 'AY
(mpotokon Ne 8 ot 21 anpens 2025 ).

[Iporpamma yTBep)kIeHa Ha 3aceJaHMU Yy4eOHO-METOJMYECKOr0 COBETa YHUBEPCUTETA
(mpotokoxn Ne 8 ot 23 anpens 2025 1.).
Ilpoepamma pazpabomana 6 coomeemcmeuu ¢ mpedosanusimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl CaJoOBOJACTBA, OWOTEXHOJOTMHA U
CEJICKIIUHU CEIIbCKOXO03AMCTBEHHBIX KYIbTYp, mpoTokos Ne 10 ot 10 anpenst 2026 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHuM Y4eOHO-METOAMYECKOW KOMUCCHH HWHCTUTYTA
byHIaMEHTAIBHBIX U MPUKIIATHBIX arpoOuoTexHoioruii uMm. M.B. Muuypuna Muaypurckoro 'AY
(mpotokon Ne 8 ot 20 anpens 2026 r.).

[Iporpamma yTBepikaeHa Ha 3aceJaHUM y4eOHO-METOJMYECKOr0 COBETa YHUBEPCUTETA
(mpotokoin Ne 7 ot 22 anpens 2026 1.).

OpuruHasn JOKyMEHTa XpaHUTCS Ha Kadeape caloBOJCTBA, OMOTEXHOJOTMHA U
CEJIEKIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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