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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO mno HampasieHuo noarotoBku 35.03.04 ArpoHomust yTBEpKACHHBI MUHHCTEPCTBOM
oOpazoBanus u Hayku PO «26» utomns 2017 r. [Tpukaz Ne 699.

2) Y4eOHBIi I1aH OCHOBHOHM oOpa3oBareabHOM mporpammbl 35.03.04 ArporHomusi oqo0peH YYeHBIM
coBetoM ®I'BOY BO «l'ocymapcTBeHHbI arpapHblii yHHBepcuTeT CeBepHOro 3aypanbs» OT «31x»
Mmas 2024 r. mporokoi Ne 14,

Pabouas mporpamMma y4eOHOM IHUCHUIUIMHBI OJ00peHa Ha 3aceAaHud Kadeapbl BHOTEXHONOTHH U
CEJIEKIIMH B PacTeHUEeBOACTBE OT «31» Mas 2024 r. mporokon Ne 9.

le
3aBenyrommii kaeapoi, 1. ¢.-X. H. ﬁ’w = A.A. Kazak

Pabouas mporpamMma y4eOHOH JACTIATITAHE omoOpeHa METOIHYECKOMH KOMFCCHEH
ATpOTEXHOJIOTHYECKOT0 HHCTUTYTA OT «31» mas 2024 r. mpoTtokon Ne 8.

IIpencenarens MeTOINYECKONH KOMUCCUN UHCTUTYTA [y T.B. CumaxoBa

Pa3pa6oruuk:
Tob6omoga I'.B., gotieHT kadenpsl bHOTEXHOIOTHH 1 CENEKIINN B pACTEHHEBOACTBE, 1. C.-X. H.
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1. Ilepevyens IJIAaHUPYEMBIX Pe3yJbTATOB OOy4YeHHMs] MO JAUCHUIJIMHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo WNunukaTtop
Pesynbrarsl [Iepedyens uIaHUPYEMBIX PE3yIbTATOB
Komne- JIOCTHKEHUS
OCBOEHUS 00y4eHUs 10 TUCIUILINHE
menyuu KOMIIETEHIIUHA
CriocoGen UJI- OIIK-4 ymembv: IPUMEHSATD
PCATH3OBIBATE TpuMensieT 3HAHUS OHOTEXHOJIOTUYECKHE METOJIBI B
ACTEHHEBOICTBE
COBpEMEHHbIE OCHOB p A
3Hamo: OCHOBHBIE HalpaBJIeHUs
TEXHOJIOTUH U OMOTEXHOJIOTUA | p
OIIK-4 HCIIONb30BaAHUSA OMOTEXHOJIOTUA B
000CHOBBIBATEH UX 000CHOBBIBAET Ux
PaCcTEHHEBOICTBE
pUMEHEHHUE B MIPUMCHECHHE B .
1poteccHOHANbHOM de .| enaoems: METOIUKAMU
eSTCIEHOCTH TIPOQCCCHOHAIBHON | oy 11y rpipoBanmst pactenmit in vitro, TILIP,
A JEITEIbHOCTHU TpaHcrenesa

2. MecTo TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl

JlanHast nucUMIUIMHA OTHOCUTCS K buoky 1
Y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOIIECHUI.

o0s3aTenbHON yacTH, QopMupyemMon

Jns w3ydyeHuss NUCHMIUIMHBI HEOOXOJMMBI 3HAHUS B OOJACTH: JKOJIOTHs, OOTaHUKA,

MHUKPOOHOJIOTHS.
OCHOBEI CEJIbCKOXO3SIUCTBEHHOU
JUCIUIUIMHOM JJIsl paCTEHHUEBO/ICTBA.

OHUOTEXHOJIOTUHA

SIBIISIETCS.  IIPEALIECTBYIOIIEH

JuctumimHaa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe 1o O9HOH opme o0yueHus U Ha 2 Kypce

B 3 ceMecTpe 10 3a04HO hopme 0OyueHus.

3. O0bemM AUCHHUIJIMHBI U BHABI Y4e0HO# padoThI
OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4€THBIX €AMHMI).

Bun yuebHoit paboTbl Popma 0byuenus
OYHas 3a09HAs

AyauTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JISKIIMOHHOTO THITA 32 8
CeMHHApCKOro THIa 16 4
CamocrosiTejbHasi padoTa (Bcero) 60 96
B mom yucne: -
[IpopaboTka MaTepuaia JEKIHi, 30
IMOATOTOBKA K 3aHATUIM 72
CaMOoCTOsATEIbHOC U3YUICHUE TEM 8
KonTtposabHble paboThl - 12
Pedepat 22 12
Bua npomexyTo4HON aTTecTaluu: 3a4er 3a4er
OO0masi Tpy10eMKOCTh:
4acoB 108 108
3a4€THBIX €IMHHUII 3 3

4. Conep:xkanue QU CHUNTHHBI
4.1. Conep:xaHue pa3/iei0B M CHUIITHHbBI

Ne HanmenoBanue pasnena Conepxanue pazaena
/1 TUCHUIIINHBI
1 2 3
1. buorexHonorus paCTeHI/IfI [Ipenmer, 3amaun, HanpaBiIeHUS OMOTEXHOJOTMH pacTeHuil. Pob
KakK Haqu()e HaHpaBJIeHI/IC OHMOTEXHOJIOTHH n 6I/IOI/IH)KeHepI/II/I B PacTCHUCBOACTBC.




H€06XO,Z[I/IMOCTI> MMPUMCHCHUA 6I/IOT€XHOJ'IOI‘ NYCCKUX MCETOIAOB B
CEJIEKIIMU PACTeHUMN HapsIIy C TPAIUIIMOHHBIMU METOJIAMHU.

Jlekmm:

1.OcHOBHBIE ATanbl Pa3BUTHSI OMOTEXHOJIOTHH.

2.OCHOBHBIE JOCTHEHUI OMOTEXHOJIOTHH.

Knerounas u Tkanesas
OMOTEXHOIOTUA

Kynprypa kieTok M TkaHed. TexHHMKa BBeICHHS B KyJbTypy in
VItr0O ¥ KyJIbTHBHPOBaHHE H30JIMPOBAHHBIX KIETOK M TKAaHEH.
KynasTypa KaJTyCHBIX TKaHeM. T'opMoHOHE3aBUCHUMBIE
pactuTenbHble  TKaHW. KynbTypa  KJIETOYHBIX  CYCICH3HH,
OIMHOYHBIX KJIETOK. Mopdorenes B KaIyCHBIX TKaHSIX.
KnonanbHoe MHUKPOPa3MHOXKEHUE pacTeHui. KynpTypa
W30JTUPOBAHHBIX KJIETOK M TKAHEH B CEJICKIIMU PACTECHHIA.

Jlexuuu:

1. MUKpOKJIOHAJIBHOE Pa3MHOKEHHUE PACTEHUM.

2. Meroa UHIYKIIMY BOSHUKHOBEHHUSI aJJBEHTUBHBIX MOYEK

3. Comaruueckuii sMOprOTeHes.

4.IlonydeHue TarioOnIHBIX PACTEHHI.

5. ComaTtrueckast THOpHIU3aIHsl.

OCHOBBI T€HETUYECKON
WH)KEHEPHU pacTCHUIN

I'eHbl W MapkepHblE CHCTEMBI y pacTeHUi. BekTopel mepeHoca
reHeTH4YecKoi nHpopmanuu y pactenuii. TpaHnchopmaiws pacTeHui
¢ moMouplo  arpoOakTtepuidl.  Metompl  TpaHchoOpMaIUU
PacTUTENBHBIX KJIETOK. DKCHPECCHs M TE€HETHYeCKas CTaOWIBHOCTh
qy)KEPOIHBIX TEHOB B FeHOMEe pacTeHuid. [lomydeHne TpaHCTeHHBIX
pacTeHUM, YCTOMYMBBIX K CTPECCOBBIM BO3JEHCTBHUSM, HACEKOMBIM,
rpuOHOM, OakTepHaNbHOW W BUPYCHOH WH(]EKIH, repOnmmmam.
I'enomuoe pemaktupoBanue PemieHne mpoOieM 3amacHBIX OEIKOB
ceMstH, (oTocuHTE3a pacTeHHH.

Jlexmuu:

1.MapxkepHbIe CHCTEMBI PaCTeHHUH.

2. Tpancrenes.

3. Meroas! TpanchopMaluy pacTUTENBHBIX KIETOK.

4. Co3naHue TPaHCTEHHBIX PACTCHUU.

5. CoBpeMeHHBIE CHUCTEMbl TeHOMHOT'O PEIAKTHPOBAHMS.

Kprocoxpanenue.

buorexHonorus "

0100E30MaACHOCTD.

PactutenpHplid MaTepuas Uil KpUOCOXpaHEHHs.  Meroubl
KpHOCOXpaHEHHs. JTambl Ipolecca KpPHOCOXpaHEeHHs. DaKTopsl,
BIIMSIIOLIME HA JKU3HECTIOCOOHOCTH KIJIETOK MOCJIE KPHOCOXPAHEHHUSL.
buobesomacHocTs B KJII€TOYHbIX, TKAaHEBBIX W OPraHOICHHbLIX
TEXHOJIOTUAX. KpI/ITepI/II/I, II0Kas3aTcInu u METOAbI OLICHKU
TEHEeTUYECKH MOIW(HUIMPOBAHHBIX PACTUTEIbHBIX OPraHU3MOB U
NOJTyyaeMbIX M3 HHX  HNPOOYKTOB Ha  OMOOE30macHOCTb.
I'ocymapcTBEHHBIM KOHTPOJIb M IOCYJApPCTBEHHOE PETyJIMPOBAaHUE B
00J1aCTH TeHHO-MHKEHEPHOH JesTeNIbHOCTH.

Jlexiu:

1.0OcHoBHBIE 3TaIbl KPUOCOXPAHEHUS.

2.Metons! orienku 'MO pactenuit Ha 6110]1€3011aCHOCTb.

4.2. Pa3znenn! JUCHUINIINHBI 1 BUABI 3aHATHI

oyHast (opma 00ydeHus

No HaunmenoBanue pasnena Jlekumonnoro | CeMUHApCKOTO CP Bcero,
n/n JIACIIUIUTHHBI THIA THIA 4acoB
1 2 3 4 5 6
1. | buorexHonorus pacTeHuit 6 2 10 18
KaK Hay4YHOE HAIPaBJICHUC
2. | Kirerounas u TkaHeBas 8 6 16 30
OMOTEXHOJIOTHS




3. | OCHOBBI T€eHETHUECKON MH)KEHEPUN 10 4 20 34
pacTeHuit
4. | KpuocoxpaHenue. 8 4 14 26
buorexHonorust 1 6€30MacHOCTb.
Bcero: 32 16 60 108
3ao4yHas (hopma oOydeHHs
Ne HanmenoBanue pasnena Jlexuunonnoro | CeMMHapCKOTo CP Bcero,
n/n JUCLUIUIMHBI TUIA TUIA 4acoB
1 2 3 4 B 6
1. | buorexHosorus pacTeHuit 2 22 24
KaK Hay4HO€ HallpaBJeHUe
2. | Knerounas u TkaneBas 2 2 26 30
OMOTEXHOJIOTHS
3. | OCHOBBI FeHETHYECKOW HH)KEHEPUU 2 2 26 30
pacTeHuil
4. | KpuocoxpaHeHue. 2 22 24
buorexHonorust 1 6€30MacHOCTb.
8 4 96 108
4.3. 3aHATHS CEMHHAPCKOIO THIIA
Ne Ne TpynoemkocThb
n/m | pasgena Tema (dac)
JIICTIHATLT
L OYHasl 3a04Has
1 2 3 4 5
1. 1 1.OcHOBHBIE ATanbl OMOTEXHOJIOTHH 2 -
2. 2 1. Texuuka KyJbTUBUPOBAHUS PACTUTEIbHBIX
TKaHeil. [IpuroroBieHne NUTaTeNIbHbIX Cpel.
2. YepeHKOBaHUE pACTCHUI M BbIpalMBaHHUE IN 6 2
vitro.
3. AnanTanysi MUKpOKJIOHOB
3. 3 1. Tpancdopmarys pacTeHU C TOMOILBIO
arpobakrepuil.  eHOMHOE peakTHpOBaHNE
2. Tenmetnmuecknii KOI ¥ €ro CBOMCTBA.
4 2
Tpancisiuus,  Perumkanms  JHK  u ee
TeHEeTUYECKUH KOHTpoib. PekomOuHamus, ee
TUTIBI ¥ MOJICIIH.
4 4 1. Meroapl KpHOCOXpaHEHHs. OITalbl Iporecca
KpuocoxpaneHusi. ~ DakToppl,  BIMSIONME  HA
YKHU3HECTIOCOOHOCTB KJIETOK IOCIIE KPUOCOXPAHEHUSL. 4 i
2. KauvectBo, Oe3omacHOCTh M cepTUdUKAIUSI
TeHO-MOAU(UIIUPOBAHHOTO CBIPbsI M  IHUIIEBHIX
MPOJIYKTOB HA MX OCHOBE
Hroro: 16 4

4.4, IlpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (Pador) - He npedycmomperno OIIOIT

5. Opranu3amnusi CaMoCTOSAATeIbHOH PadoThl 00yUYaIOIIUXCS M0 JUCIHUTIIINHE
5.1. Tunsl caMOCTOATEIBHOMH PadOTHI H €é KOHTPOJIb

. dopma o0yueHHs .
Tun camocrosiTeJIbHON padoOThI Texymuii KOHTPOJIb
OuHas 3a04Has
[TpopaboTka MaTepuana IeKIuH, 30 72 cobeceoBaHNe




MOJITOTOBKA K 3aHSATHUSIM

CaMOCTOsATeIHbHOC U3YUCHUE TEM 8 cobeceoBaHNe

KoHTposibHBIE pabOTHI - 12 3aIuTa

Pedepar 22 12 3amuTa
BCEro: 60 96

5.2. YueOHO-MeTOANYECKHE MATEPHUAJIBI IJIsl CAMOCTOSITEILHOI padoThbl:

1. My3adapos, E.H. buorexnonorusi. OcHoBbl Onosoruu: yuedHoe nocodue as By3os / E.H.
MysadapoB. — Cankr-IlerepOypr: Jlanp, 2022. — 168 c¢. — ISBN 978-5-8114-8242-9. —
Tekct:  anmektponHHblii//  Jlamb:  3nmeKTpoHHO-OMOnmMoTewnas  cucrema. —  URL:
https://e.lanbook.com/book/193279. — Pexkum mocTyma: i aBTOPH3. MOJIb30BaTEICH.

2. AzaeB, ML.II. buorexnonorus. IlpakTukym 1Mo KyJIbTUBHPOBAHHUIO KIETOYHBIX KYIBTYp /
M.II. Azaes, T.H. Unbuuera, JI.®. bakynuna. - Mocksa: Madpa-M, 2020. - 142 c. - ISBN 978-
5-16-015953-9. - URL: https://ibooks.ru/bookshelf/367286/reading. - TekcT: 371€KTPOHHBIIA.

3. Munexuna, H. B. Cenbckoxo3siicTBeHHass OMOTEXHOJIOTHS: y4eOHO-METOIMYECKOE Tocooue /
H.B. Munexuna, B.}O. CumonoB. — bpsaHck: bpsuckuit 'AY, 2022, — 53 c¢.— Tekcr:
3JICKTPOHHBIN /l Jlanb: AIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/305054. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

4. benozepoBa, H.C. MonekynsipHO-TeHETUYECKUE U OMOXUMHUYECKHE METOJbl COBPEMEHHOMN
ouonorun pacrenuii / H.C. beno3éposa, I.B. bensie u ap. — M., 2015. — 496 c. — OBC IPR
books

6. OcHOBBI OMoTexHOJOTHH [DeKTpoHHBIN pecype]: kype nexkuuii / K. XKaiinubaesa [u1 ap.].
— DNeKTpOH. TeKCTOBbIe NanHbie. — Anmatsl: Hyp-Ilpunt, 2016. — 57 ¢. 978-601-263-304-7.
— Pexum noctyna: http://www.iprbookshop.ru/67114.html

7. OcHOBBI OMOTEexXHONOTUU [DNEeKTpOoHHBINH pecypc]: yuedHoe mocobue / A.FO. IlpocekoB [u
ap.]. — OnexkTpoH. TekcToBble naHHble. — KemepoBo: KemepoBckuii TeXHONIOrMYeCKUn
WHCTUTYT NHIIEBON mnpombinuieHHoctu, 2015. — 214 c. 978-5-89289-911-6. — Pexum
noctyna: http://www.iprbookshop.ru/61271.html

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:

Pa3znen Ne 1 buortexHomnorus pacTeHuii Kak HayqHOE HaIlpaBJICHUE.
1.IIpumeHeHne OMOTEXHONOTMUECKMX METOI0B B PACTEHHUEBO/ICTBE
Paznen Ne 2 KnerouHast 1 TkaHeBasi OMOTEXHOJIOTUs

1.KynbTypa KIETOYHBIX CyCIIEH3UU

Pa3nen Ne 3 OcHOBBI reHETHUECKON MHKEHEPUH PACTEHUM.

1 .Mcrionb30BaHKe TPaHCTEHHBIX PACTEHUI B IUILIEBOM POMBIILIEHHOCTH
Paznen Ne 4. Kpuocoxpanenue. brorexnosnorus u 0no6e30MacHOCTb.
1.CumOun03b1 pacTeHUi ¢ IMAHOOAKTEPUSIMHU.

5.4. Tembl pedpepatoB:

1. TTomyueHue pacTeHUI-pereHepaHTOB U3 KAJUTYCHOW TKaHH.

2. CoMakIIOHaIbHAS ¥ TAMETOKJIOHATBHAS N3MEHINBOCTb.

3. Knaccudukanusi, ctpyktypa v GyHKLHUS (PUTOTOPMOHOB.

4. KnnoHanpHOE MUKPOPa3MHOKEHHE JIEKOPAaTUBHBIX PACTEHUH.

5. KinoHanbHOE MUKpPOpa3MHO)KEHUE IPEBECHBIX MTOPO/L.

6. DpdexTHBHOCTH MPUMEHEHUSI TPAHCTEHHBIX PACTEHHUH B MUE.

7. YCcKOpeHHUe CeNeKIIMOHHOr0 MpoIiecca MU UCTIONb30BaHUH OMOTEXHOIOTHH.

8. [IpakTHueCcKOE MPUMEHEHNE METO/I0B MUKPOKIIOHAIBHOTO PA3MHOKEHUS PACTECHHH.
9. IlpeomoseHne CTEPUIBHOCTH Y OTIAJICHHBIX THOPUJIOB B YCIOBHSX N Vitro.

10. 3navyeHne OMOTEXHOJIOTHH B ITOYYEHUH ()OPM PACTEHHIA, YCTOWIMBBIX K CTPECCOBBIM BO3-
JIEeHCTBUAM.



http://www.iprbookshop.ru/67114.html
http://www.iprbookshop.ru/61271.html

6. Doup

OI[EHOYHBIX CpPeICTB [IJIi MPOBedeHHs] TPOMEXKYTOYHOH aTTecTalNu
00yYaKOIIUXCS 1O TUCIHILINHE
6.1 IlepeueHb KOMIETEHIMA W OIEHOYHbIE CPEICTBA HMHANKATOPA JIOCTHKEHHSA
KOMIIEeTEeHIINH
Koo [lepeuenb mIaHUPYEMBIX
NHnukatop A0CTHXKEHUS HaumenoBanune
Komne- pe3yJIbTaTOB OOYUYCHHSI I10
KOMIIETEHIIUH OIICHOYHOTI'O CPEJICTBA
menyuu JUCLUILINHE
ymemup: MIPUMCHSITh
OHMOTEXHOJIOTHYECKHE
NJ1- OIIK-4
METO/IbI B PACTCHHEBOJICTBE
IIpumeHnsier 3HaHMS OCHOB
3HamMb: OCHOBHBIE
OHMOTEXHOJIOTHH U Tect
HAIpPaBJICHUS UCTIOIh30BAHUS g
OIIK-4 | 000CHOBBIBAET 150:¢ 3auyeTHEBII OMIteT
OMOTEXHOJIOTHH B
MIPUMEHCHHE B
. PACTCHUEBOJICTBE
npodeccnoHaTbHOMI
enaoems: METOIUKaAMU
JESITEILHOCTH o
KyJbTUBUPOBAHUS PACTCHHIA
in vitro, TTL{P, TpaHcrenesa

6.2. HIkajanl olleHNBaHUA
IIkaJja onleHUBAHUS TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar

50100

3a4YTCHO

menee 50

HC 3a4TCHO

IIxana oneHUBaHHUSA 3a4YeTa

Ornenka Omnucanune

oOyJaromuiicss 3HaeT OCHOBHBIE METOJbI, MPUMEHSEMbIE B OMOTEXHOJIOTHH;
yMEEeT NPUMEHSTh KPUTEPUH OTOOpa COPTOB, CO3/IaHHBIX C TOMOIIBIO
OMOTEXHOJOTHH, BIIaJieeT METOJWKAMU COCTABJICHHS THTATENIbHBIX Cpe,
BbiieneHus toransHor JIHK. Bnageer qucuuninHapHOil TEPMUHOJIOTHEM.

3a4TCHO

oOyJaromuiicss MpOAEMOHCTPUPOBATl HEIOCTATOYHBIN YpOBEHb 3HAHUU 110
OCHOBHBIM METOJIaM, TIPUMEHSIEMBbIM B OMOTEXHOJIOTMU; HE YMEET pa3jinyarh
copTa, CO3JaHHBbIE C MOMOIIBIO OMOTEXHOJOTHHU; HE BIAJIEET METOAMKON
COCTaBJICHHsI MUTATENbHBIX cpen, BbiaeneHus toranbHoM JIHK. He Bmameer
JUCLUIUIMHAPHON TEPMUHOJIOTUEN.

HC 3a4TCHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MATEPHAJIbI:
YkazaHbl B IpUJIOKEHUH 1.

7. TlepeyeHb OCHOBHOW W [OMOJIHUTEJbHOW Y4eOHOIH JMTepaTypbl, HeOOXOAMMONl 1Js
OCBOEHHUSI THCIHUILIHHBI

a) OCHOBHAS JIUTEepaTypa

1. Mysadapos, E.H. buotexnonorus. OcHoBbl 6nonoruu: yuyebnoe nocodue ans By3oB / E. H.
My3adapoB. — Cankr-IlerepOypr: Jlans, 2022. — 168 ¢. — ISBN 978-5-8114-8242-9. —
Tekct:  anekTpoHHBINH//  JlaHb:  2JIEKTPOHHO-OMOIMOTEUHAss  CHUCTEMA. URL:
https://e.lanbook.com/book/193279. — Pexxum moctyma: i aBTOPH3. MOJIB30BATEICH.



2. AzaeB, ML.I. buorexnonorus. IlpakTukyMm MO KyJIbTUBUPOBAHHIO KJIETOYHBIX KYIbTYp /
M.II. Azaes, T.H. Unbuuera, JI.®. bakynuna. - Mocksa: Uadpa-M, 2020. - 142 c. - ISBN 978-
5-16-015953-9. - URL: https://ibooks.ru/bookshelf/367286/reading. - TekcT: 371€KTPOHHBIIA.

3. Munexuna, H. B. Cenbckoxo3siicTBeHHass OMOTEXHOJIOTHS: y4eOHO-METOIMYECKOe Tocooue /
H.B. Munexuna, B.}O. CumonoB. — bpsaunck: bpsuckuit 'AY, 2022. — 53 c¢.— Tekcr:
AJICKTPOHHBIN /l Jlanb: ANIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/305054. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

4, Tlectos, I'. B. buorexnonorus: yueono-meroanueckoe nocodue / I'.B. Ilecos, H.H. XKykoB.
— Tymna: TI'T1Y, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — TekcT: anexkTpoHHbIH // JIaHb:
asekTpoHHO-OMbmoreunas cuctema. — URL: https://e.lanbook.com/book/213473 — Pexum
JocTyna: JUisl aBTOPHU3. MOJIb30BaTeIen

0) 10MOJTHUTEJIbHAS JIATEepaTypa

1. Imun, Ponsd. Harnsanas 6uoTexHoIOTHs U reHeTHuecKkas nmkenepus / Ponsd [mua, A A.
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9. MeTtoauyeckue yKa3aHusi JAJs 00y4aIOLIUXCS MO0 OCBOCHUI) TUCHUTLTHHBI
1. Meroauyeckue ykazanus «bHOTEXHOJIOTHH B paCTE€HHEBOJICTBEY» /aBTOp-cocTaB. Camera B.A.

— Tromensn, 2005. — 50 c.

10. [lepeyen» HH(OPMAIITMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MaTepuanbHO-TeXHHYECKOe o0ecnedeHne AU CHUIIINHBI

[Tomemenue 1ist XpaHeHUs M MPOPUIAKTUYECKOTO0 OOCTYKUBaHUS Y4eOHOro 00OpyIOBaHUS -
aymutopuss  7-304, B KOTOpPOM HaxOZATCS: IUIAKAaTbl, IIEPEHOCHOE MYJIBTUMEIUIHOE
obopynoBanue. Buaeodunsm «buorexnonorus Oynymero», [Ipesenranun.

12. OcoGeHHOCTH OCBOEHHS] IUCHMIIMHBI /sl WHBAJIWIAOB M JIMI € OrPaHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyyenue oOy4arolUXCsi C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBBSI  MPH
HEOOXO/MMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJalTHUPOBAaHHOM paboyeil mnporpamMMmsl ¢
UCTIOIP30BAHUEM  CHEIHAIbHBIX METOJOB OOYyYeHUS M JAUJAKTHYECKHUX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 37I0POBBS TAKKX 00ydaronuxcs (o0ydaromerocs).
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B mensx ocBoeHuss ydeOHOW mporpamMmbl JUCHHUILUIMHBI HWHBATUAAMH ¥ JIMIAMH C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/J0OPOBBSI 00ECIIEUnBaETCS:

* i1 WMHBAIMAOB W JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS IO 3PEHUIO:
pa3MelleHue B JOCTYIHBIX i1 00y4YaroluXcs, SBISIONIMXCS CIENbIMU WM CIaO00BUIAIINMU,
MecTax M B aJalTUPOBaHHON ¢opMme crnpaBOYHOH HHGPOPMALMK O PACHHCAHUU yIeOHBIX
3aHATUN; TPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroliemycs HE00XO0IUMYIO0

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMYECKIX MaTepHaJoB
(kpynHBIH mpUT WM ayauodaiibl), HCIOIb30BaHUEe Bepcuu caita st cinaboBumamux DbC
IPR BOOKS wu criermansHoro moounsnoro npuinoxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YAJIIbHOTO JIO0CTyna K uWHGOpManuu, MNpeAHa3HAYeHHOM A MOOWJIBHBIX YCTPOMCTB,
pabotarounx Ha onepanuoHHON cucteme Android m i0S, xoropass He TpeOyeT crernuagIbHO
0o0y4eHHOro accucreHra, T.K. moau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOHCTBOM
IPUBBIYHBIM CIIOCOOOM, UCTIONB3YS CHEeNUaTbHbIC IITATHBIE IPOrPaAMMBI JIJIs1 HE3PSUYHX JIIOJIEH, C
kotopeiMu IPR BOOKS WV-Reader umeet moaHyr0 COBMECTUMOCTH);

* U1 UHBAJIWAOB M JIUI[ C OrPAaHUYECHHBIMH BO3MOXXHOCTSMHU 3[0POBbS IO CIYXY:
Ha/JIeXKAIlMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BeIeHNE HH(POPMAIH;

* U1 WHBAIMAOB W JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLINX
HapYIICHUS OMOPHO-JIBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEeNnsTCTBEHHOrO J0CTyIa
o0yJaromuxcsi B yueOHbIe TIOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMENIeHUs Kadeapsl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIUMUCS, TaK U B OTAEIbHBIX IPYIIaxX WU B
OTIENBHBIX OPTaHU3aALUSAX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUW, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESTEIbHOCTH, XapaKTEPHU3YIOIINE ITATIbI
(hopMUPOBaHHSI KOMITETEHITUI B MPOIIECCE OCBOCHUS UCIIUTLIIHBI

1. Bonpocs! Aj1 IpOMeKyTO4YHOM aTTecTanuy (B opme yCTHOrO 3auera)

Kommerennus

Bompocs! yctHOro 3auéra

OIIK-4
Cmocoben
p€annu3oBbIBAThL
COBPEMEHHBIE
TCXHOJIOI'UHU U
000CHOBBIBATB UX
NPUMEHEHHUE B
npodeCcCHOHATBHOM
NEATENBHOCTH

3Hamb: OCHOBHBIC HAIIPABJICHHUA MCIIOJIb30BAHUA OMOTEXHOJIOTUA B
PacTCHUCBOJACTBE

1. 3HaueHne OMOTEXHOJIOTUM B PACTEHUEBOJICTBE U CENIEKLMN PACTEHUH.
HazoBuTe OHOTEXHOJIOTMYECKHE METOJIbl YCKOPEHHS CEIEKIOHHOTO
npotrecca.

2. MHUKpOKIIOHAIbHOE pPa3MHOKEHHE pacTeHuil. (OCHOBHbBIE 3Tarbl
MHKPOKJIOHAJILHOTO Pa3MHOKEHHS PACTEHUH.

3. @uznueckue (GakTOphl, BIMSIONME HA MPOIECC MUKPOKIOHAIBHOTO
Pa3MHOMKEHHUS.

4. KakoBa poip TEHOTMIIa M OKCIUIaHTa B 3(P(EKTHBHOCTH
MHKPOKJIOHAJILHOTO Pa3MHOXKEHHUS?

5. O3n0poBIieHKE 110CaI0YHOT0 MaTepuaia.

6. Ha3zoBuTe OCHOBHbIE KOMIIOHEHTBHI MUTATENBHBIX Cpel, Haubosee
YacTO HWCIOJIb3yeMBbIX IS KaJUIyCOTeHE3a, pPa3IM4HBbIX  THUIIOB
Mop(oreHes3a 1 KIOHAJIbHOIO MUKPOPA3MHOKEHHUSL.

7. llomydyeHue KaUIyCHOM TKaHM W BO3MOXKHBIE HEKEIATEIbHbBIE
SIBJICHUSL.

8. HazoBuTe mNpUYMHBI TEHETUYECKOW HEOTHOPOIHOCTH KaJLTyCHBIX
KJIETOK.

9. Yro npencraBisoT coOO0M OIMyXOJIEBBIE U «TIPUBBIKILINE)» TKAHU?

10. HaszoBure »Tambl KyJIbTHBUPOBAaHUS HE3pEJbIX 3apoJbllied B
yCIoBHsX iN VItro.

11. YTo moHMMAIOT MO/ aHAPOT€HE30M U THHOTEHE30M?

12. Oxapakrepu3ylTe STarbl TOJTYYEHHUS TalUIOUIHBIX PACTEHUH B
KYJIbTYpE NbUTbHUKOB U MbUIBLIBL.

13. Kakue (akTopsl OKa3bIBAIOT HaHOOJIEe CYIIECTBEHHOE BIMSHUE Ha
NpOTEKaHue aHporeHesa?

14. Kak npoBecT AUTrarionAn3alyio MOMyYeHHbIX rarIonioB?

15. Teopermueckue acmeKTbl M NPAKTHUECKOE MHCIOJIb30BaHUE
raryion10B.

16. TIpuumHbl BOZHMKHOBEHHUSI CAMOKJIOHAIBHOM M TaMETOKJIOHATIBHOM
M3MEHUYHMBOCTH U €€ TIPAKTHYECKOE MCIOJIb30BAHHE.

17. KakiMu METO1aMH MOYKHO TTOJTYYHUTh MPOTOIJIACTHI Y PACTEHU?

18. BoccraHoBieHre KJIETOUHOM OOOJOYKHM, JNEJIEHUE MPOTOILUIaCTOB U
pereHepanysi pacTeHUH.

ymembob: IMPHUMCHATH OMOTEXHOJIOTHUECKHE METOBI B
pPacCTCHUCBOACTBE

19. HazoBute STarsl MyTaIMOHHOW CENIEKIMU B YCIOBUSIX 1N Vitro.

20. B wem pazmuune MeXay TIEHETMYECKOM M SIUICHETUYECKON
NPUPOJOI MHIYIIUPOBAHHBIX MyTaIUii?

21.Ha30BuTE OCHOBHBIE TUIIBI MYTALlMI, MTHIYLIUPOBAHHBIX B YCIIOBHSIX
in vitro.

22. IlpenMyIlecTBO CENEKIMM C HCHOJb30BAHHEM TI'€HETHYECKOU




WH)KEHEPUH 110 CPAaBHEHHIO C TPAJAUIIUOHHOMN

23. Ha3oBUTE MapKepHbIE CUCTEMBI Y paCTEHUI?

24. HazoBuTe BEKTOpbl IEpeHOCAa T'EHETHYECKOM WHpOpMaluu Yy
paCTEeHHUIA.

25. Kakue reHeTH4ecKky peKOHCTPYHUPOBAHHOTO MaTtepurasia’?

26. benkoBble U MOJIEKYJISIPHBIE MAPKEPBI B TEHETHKE.

27. Anamu3 reHoma pactenui ¢ nomoinnto [TIP.

28. [lonsiTue 0 MapKep-aCCOLMUPOBAHHOM CEJICKIIUHU.

29. TlacnopTH3anys BUI0B, COPTOB U THOPUIOB CEITLCKOXO03SHCTBEHHBIX
KYJbTYP € HCIIOJIb30BAaHUEM MOJIEKYJIIPHO-TEHETUUECKUX MapKEPOB.

30. TecTpoBaHUE TPAHCTEHHBIX pacTeHuit meroaom [111P.

31. 3aaun reHeTUYECKOW MHKEHEPUH PACTEHUH.

32. Buapl 1 0COOEHHOCTH T€HETHYECKIX MApKEPOB.

33. B yeM 3aKir04aeTcs CylHOCTb KPUOCOXPAHEHMs?

34. OcobeHHOCTH 3aMOpaKUBAHUS MOYEK CTEOJIsI U MEPUCTEM, KYIIbTY
KJIETOK Y TKaHEH, MPOTOIIacToB?

35. Omnpenenenue KU3HECTIOCOOHOCTHU KIIETOK MOCIIE KPUOCOXPAHEHHS.
36. Kakue xputepun U mokasarelii OMo0e30MacHOCTH TPHUMEHSIFOTCST B
OuoTexHOMmOrMM W OuoumKeHepuu?Bpl 3HaeTe METOIBI  AKCIpecc-
JIMAarHOCTHKH, aHAJIN3a U OLICHKH

é1ademp: METOJUKAMH KyJIbTHBHPOBAaHMsS pacTeHuii in vitro, TTIIP,
TpaHCIreHe3a

1. Paccuuraiite, Kakoe KOJUYECTBO COJIM HEOOXOJUMO B3BECUTDH IS
HOPUTOTOBNIEHUsT | JUTpa MNUTATEIbHOM Cpelbl, €CIU H3BECTHBI
KOHIICHTPALMH BOAHBIX ()OPM ITHX COJIEH.

2. IlpuBenuTe OCHOBHBIE KOMIIOHEHTBI IUTATEIbHOM Cpe.bl
Mypacure u Ckyra.

3. CocraBbTe cxeMy pekoMOuHaHTHOU MoJekysl JJHK.

IIpumep 3aueTHOrO 6MJIETA

®I'BOY BO «l'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypanbsi»

ATpOTEXHOJIOTMYECKUI HHCTUTYT

Ka(pez[pa OMOTEXHOJIOTUN U CCJICKIIMN B PAaCTCHUCBOJACTBC
YuebOnas JUCHHUIIIINHA: OcHO8bl CetbCKOXO03AUCMBEHHOU OUOMEXHON02UU

no Hanpasienuto 35.03.04 «ArpoHomus»

BIJIET Ne 1.

1. OcHOBHBIE METO/IBI YCKOPEHUSI CETIEKLIMOHHOTO IIpolecca.
2. OCHOBHBIE 3TaNbl CEKBEeHUPOBAHUS PACTCHUH.
3. IlpuBeauTe cxemy 03I0pOBIIEHUS ITOCAIOYHOTO MaTepraia KapTodes.

CocraBui: Tob6onoBa I'.B. / / « » 20

3aBenytromumii kapeapoit  Kazak A.A./ / « » 20

IIpoueaypa oueHuBaHMUA 3a4eTa

3adeTr mpOXOAWT B MUCbMEHHOU (Gopme U B ¢dopme cobecenoBanus. OOydaromemMmycs
JIOCTAeTCsl BapUAHT 3aJaHMs yTeM COOCTBEHHOTO CIIY4aiiHOTO BBIOOpa W mpenoctaBisieTcs 15
MHHYT Ha IIOATOTOBKY. 3aHII/ITa TOTOBOT'O PCUHICHUA IMPOUCXOAUT B BUAC CO6CC€}10B3HI/I5[, Ha 4910

OTBOIUTCA 5 MHUHYT.




KpnTepnn OLICHUBAHUA 3a4eTa

Onenka TpeboBanus k 0OyJaroeMycs

00yyaroIuiicsl 3HA€T OCHOBHBIE METOJIbl, NPUMEHSEMbIE B OMOTEXHOJIOTUH,
yMeeT NPUMEHATHh KPUTEpPUU OTOOpa COPTOB, CO3JAAHHBIX C ITOMOILBIO

YTEH .

3adTeno OMOTEXHOJOTHH; BIJIAJIeeT METOJMKAMU COCTABJICHHS MHUTATENbHBIX Cpel,
BbuieneHus toransHor JIHK. Bnageer qucuumimHapHO TEPMUHOIOTHEM.
oOy4aromuiicss MpoAEMOHCTPUPOBATl HEIOCTATOUHBIN YpOBEHb 3HAHUI 110
OCHOBHBIM METOJIaM, MPUMEHSEMBIM B OMOTEXHOJIOTUU; HE YMEET pa3jinyarh

Hezaureno copTa, CO3JaHHbIE C MOMOIIBIO OMOTEXHOJIOTUHU; HE BIAJEET METOAMKON

COCTaBJICHMSI NUTATENbHBIX cpen, BbiaeneHus toranbHou JIHK. He Bmaneer
JUCIUIUIMHAPHON TEPMUHOJIOTHEH.

2. TecToBble 3a1aHUs VIS IPOMEKYTOUYHOI aTTEeCTALIMH
(3auyer B (popMe TeCTUPOBAHMS)

(TTOJTHBINM KOMILJICKT TECTOBBIX 3aJaHUH Mpe/icTaBiIeH Ha 00pa3oBaTebHOM iatdhopme moodle)

OIIK-4

Cnocoben PCaIn30BbIBATH COBPEMCHHbBIC TCXHOJIOTMHU U 000CHOBBIBATH UX INPpUMCHCHHC B

HpO(i)CCCHOHaHBHOfI ACATCIbHOCTH.

ok wdE

© o~

11.
12.
13.
14.

15.
16.

17.
18.

19.
20.

21.

Kakue ocCHOBHbIE KOMIIOHEHTBI BXOJAT B COCTaB IMUTATEIbHON CPeibl

Kakas rpymnia ropMOHOB OTBEYAET 3a MPOLECC KAJUTyCOreHe3a

KannycHast TKaHb COCTOUT U3 KIIETOK

AYKCUHBI — 3TO crienu(pHIecKre CTUMYIISTOPBI POCTa

KannycHble KyabTypbl HYyKJAIOTCSI B OCBEILIEHUH

Kakoii temmepaTypHblil peXUM CO3JACTCA NPU XPAaHEHUH PACTUTEIbHBIX TKaHEW B
JKUJKOM a30Te

KionaibHOE MUKPOPa3MHOKEHHUE PACTEHUIN 3TO Pa3HOBUIHOCTh

CKOJIBKO 3TanoB KJIOHAJIbHOTO MUKPOPAa3MHOKEHHS! PACTEHHI CYIIIECTBYET

B pe3ynbpTare KIOHAIBHOTO MUKPOPA3MHOKEHUS MTOTYYatOTCS PACTCHUS

. Kakoii u3 MCTOHOB KJIIOHAJIbHOTO MUKPOPA3ZMHOXKCHUA ITOAPA3YMEBACT MOJYUCHUC BCCTIA

TE€HETUYECKN OJHOPOIHOIO MTOCAA0YHOT0 MaTepHraia
ITpu comaTrueckoM 3MOpHOreHe3e 3aBeplIaroas CTausl pa3BUTH

KprokoHcepBanus — 3To XpaHEeHHUE KJIETOK, TKAHEH U OpraHOB PACTCHUU

Kakoii 13 nepeurcieHHbIX 3TallOB KPUOCOXPAHEHUS! TPOUCXOAUT OBICTPO

Kakue ropMOHBI U MX COOTHOILEHUS PETYIUPYIOT MPOIECC YKOPEHEHUST MUKPOIIOOEroB
in vitro

KaknM 13 nepeuncieHHbIX METOI0B JIErdye pa3MHOXKATh JIFOLEPHY

Hawmny4iiiee Bpemst it BBEICHHUS H30JMPOBAHHBIX TKaHEH B yCIOBHS IN VItro ¢ 1ebo ux
Pa3MHOKEHHMS

YT0 Takoe TOTUIIOTEHTHOCTh PACTUTEILHON KIIETKU

Kakune ¢akropsl HEOOXOIMMO YUYUTHIBATH MPU KJIOHAIBHOM MHUKPOPAa3MHOXKEHUH
pacTeHui

UYrto Takoe kayuryc

Haubonee wacro wucnonb3yemass NUTaTelNbHas cpela IPH  MHUKPOKIOHAIBHOM
Pa3MHOKEHUH PAaCTEHUI

Kakoli opran u30JMpyrOT C HHTAKTHOTO PAaCTEHMSI C LIEIbIO MOJIYYEHHUS 03JOPOBIEHHOTO
II0CaI0YHOr0 MaTepuaa

IIpoueaypa oueHuBaHus




3adeT NPOXOOUT B BHJE TECTHPOBAHMS B JJICKTPOHHOW WH()OPMAIIMOHHOW cpejie
yauBepcureta Moodle Ha caiite «Test BUOC TAYC3» https://Ims-test.gausz.ru.
OOyuaroriemMycsi sl pellieHus TecTa JaeTcs 2 monslTku 1o 45 muHyT. Paspemaerca Bropas
MOMNBITKA, KOTOpasi OTKPBIBAETCS aBTOMAaTH4ecku uepe3 10 MUHYT mociie OKOHYAHHS TEepBOU
nonbITKU. [Ipog0KUTEIEHOCTh TECTUPOBAHUS IIPU BTOPOM MOMNbBITKE — 45 MUHYT. TecT cocTouT
u3 30 ciydailHbIX 3a7aHuii. B HazHaueHHOE BpeMs CTyIeHTHI 3axoisaT B cuctemy Moodle ¢
JUYHOTO aKKayHTa M HpoXoAsaT TectupoBanue. [lo pesynbTaram NpPOBEPKH pe3yiIbTaTOB
TECTUPOBAHUS BHICTABIISIETCS OLIEHKH B COOTBETCTBUM C KPUTEPHUSIMH.

IMIkana omeHUBaAHUSA TCCTHUPOBAHUA HA 324€TC

% BBINOJHEHUA 3aJaHUS Pe3yabTatr
50 - 100 3aYTEHO
Mmenee 50 HE 3a4TEHO

3. Tekyumuii KOHTPOJIb BBINOJHEHUS CAMOCTOATEIbHOI padoThI.

3.1 PE®@EPAT
DopMUPYIOTCS PE3YIIBTATHI O0YUCHUS:

yMemp: TPUMEHATH OMOTEXHOJIIOTUYECKUE METObI B PACTEHUEBOJICTBE
é1ad0emp: METOIMKAMHK KyJIbTUBUPOBaHUsI pacTeHuit in Vitro, ITLIP, Tpancrenesa

O61as TemaTnka: «bHOTEXHOIOrMYECKHE METO/IbI B CEJIEKLIUN PACTEHUI».

OOyuatomirecs: BHIONHAIOT pedepar, TeMy KOTOPOTO BBIOMPAIOT, UCXOMS U3 TEMBI BBITYCKHON
KBaJIM()UKALIMOHHOM paboThl.

IIpumepHbIe TeMBbI pedepaToB:

1. TTomyueHue pacTeHUI-pereHepaHTOB U3 KAJUTYCHOW TKaHH.
2. CoMakIIOHaIbHAS ¥ TAMETOKJIOHATBHAS N3MEHINBOCTb.
3. Knaccudukanusi, ctpykTypa 1 GyHKLUS (PUTOTOPMOHOB.
4. KnnoHanpHOEe MUKPOPa3MHOKEHHE JIEKOPAaTUBHBIX PACTEHUH.
5. KinoHanbHOE MMKpPOpPa3MHOKEHUE IPEBECHBIX MTOPO/L.
6. DpPexTHBHOCTH MPUMEHEHUSI TPAHCTEHHBIX PACTEHHUI B MUE.
7. YcKOpeHHe CeNeKIIMOHHOro Mpoliecca MU UCTIONb30BaHUHM OMOTEXHOIOTHH.
8. [IpakTHueckoe NPUMEHEHNE METO/I0B MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS PACTEHH.
9. IIpeononeHne CTepUITbHOCTH Y OTAAICHHBIX THOPU/IOB B YCIOBUSIX iN Vitro.
10. 3navyeHne OHMOTEXHOIOTHH B ITOIYYEHUH ()OPM PACTEHHIA, YCTOWIMBBIX K CTPECCOBBIM BO3-
JCUCTBUSIM.

IIpumepHble Bonpocs! k 3amuTe pedepara:
1. Yenexu MUKpOKJIOHAJIBHOT'O Pa3MHOKEHHS pacTeHUI.
2. KynbTypa KIeTOK ¥ TKaHeH
3. IIpakTHYecKOe UCIONb30BaHUS MUKPOKIOHAJILHOTO Pa3MHOKEHUS PACTEHUI
4. 3nauenue 'MU-pacTennii B MUTAaHUU YEIOBEKA U )KUBOTHBIX
5. IlepcrieKTUBHOCTb MCTOJIb30BAHUS OMOTEXHOJIOTUH B CEIEKIIMU PACTCHUN

IIpouenypa ouennBanus pedepara
Tema pedepara BeIOMpaeTCs KaXaAbIM 00YyYaIOLUIMMCS CaMOCTOSATENIBHO, HO 0053aTebHO

COTJIaCyeTCsa C MpCIIogaBaTCiICM. O6W310H1HI>1C$I TOTOBUT pe(bepaT n Cro IMpe3CHTalulo.
HpCSCHTaHHH (SaI_I_II/ITa) pe(bepaTa IpoOBOAUTCA Ha JICKHMOHHOM 3aHATUH, B COOTBCTCTBUU C



https://lms-test.gausz.ru/

rpaduKoOM, KOTOPBIH JOBOANUTCS O CTYIECHTOB 3apaHee, Kak MIPaBUIIO, Ha MOJTOTOBKY OTBOIHMTCS
710 ABYX JI0 TPEX HEIEIb.

[Tpu ouenke pedepara odOpamaeTcss BHUMaHHE Ha CIECIYIOIAE MOMEHTHI:

1. IIpaBunsHOCTH OhOpMIIEHUS pabOTHI, TEKCTA.

2. V3noxxeHue Matepualia, B COOTBETCTBUU C MPABHJIAMH PYCCKOTO SI3bIKA.

3. CooTBeTcTBHE CTPYKTYpHl pedepaTa yCTaHOBICHHBIM TpeOoBaHUsAM. B pedepare momKHBI
OBITH TIPENCTABJIEHBI: COJEPXKAHUE, BBEJICHHE, OCHOBHAs 4YacTb, TI€ PACKpPBIBaeTCS TeMa,
3aKJIFOUYCHHE, CIHCOK MCIOIb30BAaHHBIX HCTOYHUKOB.

4. IIpaBuiibHOCTH O(OPMIICHUS CIIMCKA HCTOYHUKOB (JITeparypsl). CIIMCOK JIUTEPATypPhl TOJDKEH
BKJIIOYAaTh HMCTOYHUKM HH(OpPMAIMK, Ha KOTOpBIE CcIeNaHbl CChUIKH B pabore (mo 10
HWCTOYHUKOB).

5.Ha 3amuty pedepara, COCTOSIIYIO M3 3aIIUTHI pedepara U OTBETOB HAa BOIPOCHI, OTBOJUTCS
10-15 munyT.

Kpurtepuu ouenku pedepara:

- «3a4YTEHOY», €CIH BBHINOJHEHBI BCe TPeOOBaHMS K HANMCAHHMIO W 3ammTe pedepara:
o0o3HavyeHa npobiema U 00OCHOBaHA €€ aKTyalbHOCTb, CAETAH KPAaTKUN aHAINU3 PA3IUYHBIX
TOYEK 3pEHMsI Ha PAcCCMaTPUBACMYIO MPOOJIEMYy W JIOTHYHO H3JI0KEHAa COOCTBEHHAs MO3UIINS,
c(OpMYITMPOBAaHBl BBIBOJBI, TEMa pPACKpBITA IIOJHOCTHIO, BBIIEPKAaH OO0BEM, COOIIOICHBI
TpeOOBaHMSI K BHEIIHEMY O(GOPMJICHHUIO, JaHbl NPAaBHJIbHBIE OTBETHl Ha JIOMOJHHUTEIHHBIC
BOTIPOCHI.

- «HE 3aYTCHO», €CIM TeMa pedepaTa HE pacKpbiTa, OOHAPYKHBACTCS CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

3.2 JOKJIA
DOopMHUPYIOTCS pE3yabTAThl 00YICHUS:

ymembp: IPUMCHATDH OHMOTEXHOJIOTHYECKHE MCTOJbI B paCTCHUCBOJACTBC

OOyuaromiyecss TOTOBAT JOKJIaJA, TeMy KOTOPOTO BbIOMPAIOT, UCXOZS U3 TEMbl BBITYCKHOH
KBAJTM(PHUKAIIMOHHOI paboTBhI.

IIpuMepHbIe TeMbI JOK/IA/10B:
Paznen Ne 1 BuorexHosmorusi pacTeHH Kak HAy4YHOE HaIpaBJICHUE.
1.IIpumeneHne GHOTEXHONOTMYECKX METO/IOB B PACTEHHEBOJICTBE
Paznen Ne 2 Kiterounast u TkaHeBasi OMOTEXHOJIOTHS
1.KynpTypa KJIETOUHBIX CyCIIEH3HI
Paznen Ne 3 OcHOBBI reHETUYECKOI MHKEHEPUH PACTEHU.
1.Mcrionb30BaHue TPAHCTEHHBIX PACTEHHH B ITUIIEBOM MPOMBIIIIIEHHOCTH
Paznen Ne 4 Kprocoxpanenue. buorexnomnorust 1 61006e301macHOCTb.
1.CumOn03bI pacTeHHi ¢ IHAHOOAKTEPUSIMH.

Bonpochl K THCKYCCHH N0 TOKJIATY

1. OcHOBHBIE 3TaNbl PA3BUTHSL OUOTEXHOIOTUN

2. HampaBiieHust uCnofib30BaHusi OMOTEXHOJIOTHH Ha COBPEMEHHOM dTare

3. OcHoBHBIE THUIIBI MOp(OreHe3a B KYJIbType KaIJIyCHBIX TKaHEH.

4. MeTo bl ONTUMH3AIUH YCIOBUN KJIOHATTBHOTO MUKPOPA3MHOXKEHUS paCTEHHI.
5. MeTo/1pl IPSIMOTO NEPEHOCA TEHOB B pacTEHUE.

6. [TomyueHnue TpaHCTEHHBIX PACTEHUI C BBICOKUM COJEpKaHUEM OeKa.

7. CUHTETHYECKHE PEryJIsTOPhl pOCTa U Pa3BUTHs PACTEHUH B OMOTEXHOJIOTHH.

IIpouenypa oneHuBaHuA JOKJIAA



Jlokaa OIeHUBAETCs 1O CISAYIONMIUM ITYHKTaM:
- COOTBETCTBHE TEMC;
- ApryMEHTHUPOBAHHOCTD 3aKJIIOUEHUS 10 TEME JIOKJIA/1a;
- JIOTUYHOCTH BBICTYILJICHUS U peUeBasi KyJlIbTypa — U3JIaraeTcs mociae0BaTelIbHO;
- HarJIsAHOCTh — Mpe3eHTauus BelcTymieHus (o 10 — 15 cmalijoB — oTpaxaromux CyTh
MpeaAMETa, TEKCT XOPOIIO YATACM);
- BJIaJICHE MaTEepPUAIOM — OTBEYAET HA 3a/IaHHBIC BOIIPOCHI.
Ha noxkian u otBeTHI Ha BONIPOCHI OTBOAUTCS OT 10 10 15 MUHYT.

Kpurepuu onennBanus

Ormenka Omnucanue

3a4TeHOo HpOCTaB.H}IGTCSI, €CliIn TCKCT J[JOKJaJa COOTBCTCTBYCT TCEMC, 3aKJIHOUYCHUC
Xopouio APryMCHTHUPOBAHO. MaTepI/IaJ'I nusjaracrcs IIoCIea10BaTCIIbHO,
o6yqa}om1/11710>1 BJIaACCT MarepuajioM, OTBEYA€T Ha BOIIPOCEHI. Z[OKJ'IaI[
COIIPOBOKIACTCA HpCSCHTaHHeﬁ.

Heszaureno [IpocraBusieTcs, eciyd JOKIaJA HE COOTBETCTBYET TeMe, OOyJaroIIuiics
MPOSABIIAET HEMOHMMAHHWE CYTH W3JIOKEHHBIX MooxeHuid. OOydaromuiics
IJIOXO BJIAJICET MaTepUaoOM, HE MOXET OTBETHTh Ha BOINpPOCHl 1Mo Teme. He
IIpe/iCTaBjIeHa IPE3EHTALUS.

3.3. KOHTPOJIBHAS PABOTA
(3aounas popma oOyueHus)

3anaHune K KOHTPOJIbHOM padoTte
1. 3nayeHue OWOTEXHOJOTMM B PACTEHUEBOJCTBE U  celeKuuu pacteHuil. HazoBure
OMOTEXHOJIOTMYECKHE METO/Ibl YCKOPEHHSI CEJIEKLIMOHHOT'O IIpoLiecca.
2. MUKpOKIJIOHAJIbHOE pa3MHOXKeHUE pacTeHui. OCHOBHBIE 3Tallbl MUKPOKJIOHAIBHOTO PA3MHOKEHUS
pacTEeHHMIA.
3. @usnueckue (paKTopbl, BAMSIONIME HA POLIECC MUKPOKJIOHAIBHOTO PA3MHOKEHHS.
4. KaxoBa poJib T€HOTHIIA U SKCIUIaHTa B 3()(HEKTUBHOCTH MUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS?
5. O310poBIIEHKE [TOCAI0YHOTO MaTepuaa.
6. Ha3zoBute OCHOBHBIE KOMIIOHEHTBHI MUTATEJbHBIX Cpell, HauboJiee YacTO HCMONB3yeMbIX IS
KaJUTyCOT€HEe3a, Pa3IMUHbIX TUIIOB MOp(oreHe3a U KIOHATbHOTO MUKPOPA3MHOXKEHHS.
7. IlomyyeHne KayuTyCHOM TKaHU U BO3MOKHBIE HEXKEIIATEIIbHBIC SIBJICHHUS.
8. Ha3oBuTe MprUMHBI TEHETUYECKON HEOAHOPOJHOCTH KaJTyCHBIX KJIETOK.
9. Yro npencraBistoT cOOOM OMyXOJIEBBIE U «TIPUBBIKILINE) TKAHU?
10. Ha3oBuTe 3Taribl KyJIbTHBUPOBAHHUSI HE3PEIBIX 3aPOJIBIIICH B YCIOBHUSX IN Vitro.
11. Yro noHMMAIOT 1O/ aHAPOT€HE30M U THHOTEHE30M?
12. OxapakTepu3yiiTe 3Tambl HOJYy4EHNs TAIIONIHBIX PACTEHUH B KYJIBTYpE MbUTbHUKOB U MbUIBLIBL
13. Kakue (hakTopbl OKa3bpIBaloT HanboJIee CYIIECTBEHHOE BIMSHIE Ha TIPOTEKAaHKUE aHporeHe3a’?
14. Kak npoBecTH AUratuIOnAN3aLHIO OTyYE€HHbIX FAIIOU0B?
15. TeopeTnueckue acCeKThl ¥ MPAKTHYECKOE MCITOJIb30BAHNE TaIlION/IOB.
16. IlpyunHBl BO3HMKHOBEHMSI CaMOKJIOHAJbHOM M TaMETOKJIOHAJIBHOW WM3MEHUMBOCTH U €€
MPaKTUYECKOE UCTIONBb30BaHKUE.
17. Kaknumu MeTOAMU MOYKHO HOJTYYHTh IIPOTOILIACTHI y paCTEHUI?
18. BoccraHoBinenme KIeTOUHOM 000I0UKY, JIeJIEHHE MPOTOILIACTOB M PereHepalysi pacTeHUIA.
19. HazoBute 3Tarsl MyTalMOHHOW CENIEKIMHU B YCIOBUSIX 1N Vitro.
20. B yeM pasnuuue MeXAy TE€HETUYECKOW M SIUINCHETHYECKOM NPUPONON HMHIYLIMPOBAHHBIX
MYyTaLyi?
21.Ha3oBHTe OCHOBHBIC THITBI MyTAIIHi, HHIYIIMPOBAHHBIX B YCIOBHUSIX IN VItro.




22. TlpeumyIlecTBO CENEKLUMH C MCIOJIb30BAHMEM T'€HETMUECKOM WH)XEHEPUU II0 CPABHEHHUIO C
TpauLIMOHHOM

23. Ha3oBuTE MapKepHbIE CUCTEMBI Y paCTEHUI?

24. Ha3oBuTe BEeKTOpHI MIEpeHOCa TeHETHUECKON HH(POPMAIK Y paCTCHUH.

25. Kakue Bbl 3HaeTe MeTOmbl SKCOPECC-AMATHOCTHKH, aHAIM3a W OLEHKHM TI'eHETHYECKU
PEKOHCTPYUPOBAHHOTO MaTepuaa?

26. benkoBbIE M MOJICKYIISIPHBIE MApKEPhI B TCHETHKE.

27. AHanu3 reHoMma pactenuit ¢ nomornpto [TLP.

28. IonsiTie 0 MapKep-aCCOIMUPOBAHHOM CENIEKITHH.

29. IlacriopTu3aiysi BUI0B, COPTOB U THOPUJIOB CEINbCKOXO3SMCTBEHHBIX KYJIBTYP C UCIIOJIb30BaHUEM
MOJIEKY/ISIPHO-TEHETUUECKUX MapKEPOB.

30. TectupoBaHue TPAHCT€HHBIX pacTeHui meroaom [TLIP.

31. 3agaun reHeTHYECKON NH)KEHEPUU PACTEHUH.

32. Buibl 1 0COOEHHOCTH TEHETUYECKUX MapKEPOB.

33. B yeM 3aKir04aeTcs CyLIHOCTb KPUOCOXPAHEHUs?

34. OcoOEHHOCTH 3aMOpaKMBAHUS TIIOYEK CTEOJST M MEpPUCTEM, KYJIbTY KIETOK M TKaHEH,
[POTOILIACTOB?

35. Omnpenenenue KU3HECTIOCOOHOCTH KIIETOK MOCIE KPUOCOXPAHEHHS.

36. Kakue kpuTepr 1 mokazarein 0Mo0e30macHOCTH IPUMEHSIFOTCS B OMOTEXHOJIOTUH U
OHOMHKCHEPUH?

[udp ns BeIOOpa BapruaHTa KOHTPOJIBHON pabOThI

[ocnennss uudpa mmdpa

[Ipenmno

f;fﬁf;” 1 2 3 4 5 6 7 8 9 0

mmdpa
1 1,217 [2,11,26|3,7,32 [4,10,34| 59,33 |6,20,31| 1> |8,3,32|9,8,30| 2,5,35
2 2,530 [3,10,18|4,12,20( 56,32 | 6,7,26, [ 7,8,30 |8,2,28| * 1" |1,4,21|3,7,33
3 3,10,26 | 4,9,32 |5,14,30| 1,2,33 | 1,5,32 | 1,6,17 | 1,7,29 |1, 3, 26 1*316’ 1,15, 18
4 47,31 | 5829 |61218| 1,528 |1,12,37| 1,627 1,230 | "% [ b 11518
5 59,17 |6,13,31(7,13,15( 1,731 | 1,6,30 |1,10,21| 1> |1,2,23(1,6,30| 1,3,58
6 6,628 |7,16,33(8,24,31( 1,833 (1,926 | 1,723 1,3,28| "> [1,530] 1,721
7 7,8,27 | 86,35 [9,14,34| 1,7,30 | 1,2,33 |1,11,22|1,8 24| 1,5,28 | 1, 4,33 |1, 10, 22
8 84,33 [9,1530| 42" 111020(1,1634| 1,3,31 | 1% |1,9,25(1,7,35| 1,524
9 9.333 [10,534| 520 11,14,17|1,22,27|1,15, 26| 1,4,20 |1, 7.27| "2 | 1,235
0 27,31 |11,232| 0% [1.11,27(1,13,29]1,12,07| 12> |1,5,27(1,6,26| 1,3,30

[MTPUMEYAHMUE. I1pu onHo3Ha4HOM HOMEpE MK (pa BIepeu TOICTABISIETCS HOTIb.




IIpoueaypa oneHMBaHUS KOHTPOJIbHBIX paboT

KontponbHble paboOTHI, BBIAAIOTCS OOYYArOMIMMCS 3a04HOM (opMbl OOydeHHS Tepen
U3Y4YEHHEM JUCHUIUIMHBL. (OHa BBINOJHAETCS HA OCHOBE CaMOCTOSITEIBHOTO U3Yy4YEHUs
PEKOMEH/IOBAaHHOW JUTEpaTyphl, C LEIbI0 CUCTEMATHU3AlMM, 3aKpeIUICHUS W pPacUIMpeHus
TEOPETUYECKUX 3HAHUHM, Ppa3BUTUS TBOPYECKHX CIIOCOOHOCTEH, OBJIAJCHUS HABBIKAMU
CaMOCTOSITENIbHOIM paboThl ¢ IUTEpPaTypor, GOpMUPOBAHUS YMEHHUM aHATH3UPOBATH U OTBEYAThH
Ha BOIIPOCHI, IOCTABJICHHbIE TEMON pabOThl, /1e1aTh BBIBOJbl HA OCHOBE IIPOBEJCHHOIO aHAIU3A.
3a KOHTPOJIBHYIO pabOTy BBICTABIIAETCS OIICHKA «3aUTEHO/HE 3aUTEHOY.

B koHTposbHyt0 paboOTy BKIIOUEHO MO 3 BOIpOCAa M3 pa3HbIX pa3leloB Kypca.
OOyyaromuiicss BbIOMpaeT HOMEpa BOIPOCOB, KOTOpPbIE JAODKHBI OBITh UM OCBEIICHBI B
KOHTPOJIBHOUM paboTe, 1o ABYM MOCIEIHUM U(paM 3a4eTHONH KHUKKH.

[Ipun oueHke ypOBHSI BBINOJHEHUS KOHTPOJBHOW paboOThl, OIpenesseTcss MOJHOTa
U3JIOKEHUSl MaTepuasa, KauecTBO M YETKOCTb, M IOCIEA0BATEIbHOCTh H3JI0KEHUS MBICIEH,
HAJIMYUE JOCTAaTOYHBIX MOSICHEHWH, KyJIbTypa B MpPEAMETHON 00JIacTH, YUCIO M XapakTep
OLIMOOK.

Cy1iecTBeHHbIE OIMOKHU CBSI3aHbl C HEOCTATOYHOM IIYOMHON U OCO3HAHHOCTBIO OTBETA
(Harmpumep, oOydJarOIMUCS HEMPAaBUIBLHO YKa3ajl OCHOBHBIC NMPU3HAKH IMOHSATHM, SBICHUH, HE
CMOT IPUMEHUTH TEOPETUUECKUE 3HAHUSA AJI1 O0OBSICHEHUS MPAKTUUECKUX SIBICHUN. )

HecymecTBeHHble OMIMOKHM ONpEENsatoTCs HEMOJIHOTOM OTBeTa (HampuMep, YIyILleH U3
BUJIA KaKOH — 100 HeXapaKTepHbIH (HaKT MPH OTBETE HA BOIPOC).

Kpurtepun onieHKH KOHTPOJIbHBIX padoT

OneHka <«3ayTeHO», €CIM KOHTPOJbHAas paboTa BBINOJHEHA IO CBOEMY BapHaHTY,
JIOMYLIEHO MO KaXXJAO0MY BOIPOCY MO OJHOW HECYIIECTBEHHOH omMOKe M Ha OAMH BONPOC
JOTyIIIEHa OJHa CYIIECTBEHHAs OINMOKa, MPUBEACHBI PHUCYHKH, TAaOJHMIBI W HIUTIOCTPALNH,
TpeOyIolHe 3TH MOSICHEHUS 110 padoTe.

O1eHKa «HE 3a4TEHO» BBICTABISIETCS B CIIydae, €CIIM KOHTPOJIbHAS padoTa BBIIOJIIHEHA HE
II0 CBOEMY BAPUAHTY, AOIYILEHO 10 IATHAECATH IIPOLEHTaM BOIIPOCOB 110 OJHOM CYIIECTBEHHON
omuoKe, He MPUBEICHBI PUCYHKH M WJUTIOCTPALIMH | T.I1. TI0 paboTe, TPeOYIOUIHe 3TH MOSCHEHUS
K II0CTaBJIEHHOMY BOIIPOCY.

3.4 TECTOBBIE 3AJAHUA

(mpeacraBiieHbI BbIIIIE)
Hcnoab3yercs AJis1 TEKYIEro KOHTPOJIS 3HAHUI

IIpoueaypa oneHuBaHusd 3a4era
3a4eT NPOXOAMT B BHJE TECTUPOBAHUSA B DJIEKTPOHHOH WH(OPMAIMOHHOW cCpene
yauBepcuteta Moodle ©a caiite «Test OHWOC TAVYC3» https://Ims-test.gausz.ru.
OOyuaromiemMycsi 171 pelleHus TecTa JaeTcd 2 monblTKu 1o 45 munyT. Paspemaerca Bropas
NIOMBITKA, KOTOpasi OTKpBIBAETCA aBTOMaTudecku yepe3 10 MHHYT mocie OKOHYaHHs IEPBOMN
nonbITKU. [Ipo0oMKUTETFHOCTD TECTUPOBAHUS NTPH BTOPOil nonbITke — 45 MunHyT. Tect cocTout
u3 30 ciydaiiHbIX 3amaHuil. B Ha3HaueHHOe BpeMs CTYICHTHI 3axojiT B cuctemy Moodle ¢
JUYHOTO AaKKayHTa M IIPOXOAAT TecTupoBaHue. llo pesynpraTaM NpOBEpKH peE3yJIbTAaTOB

TECTUPOBAHUS BBICTABIISETCS OLIEHKHU B COOTBETCTBUHU C KPUTEPUSAMHU.

IIIkana oueHUMBAHUA TECTHPOBAHMS HA 3a4yeTe

%0 BBLINMOJHEHHUS 32aAHUA Pe3yabTar

50 — 100 3a4TEHO

meHee 50 HE 3a4TE€HO



https://lms-test.gausz.ru/

