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JIUCT COTJIACOBAHUN
[Iporpamma cocraiiena B cootBeTcTBUU ¢ TpeboBanusimu GI'OC BO no HampapiieHHIO
[MOJITOTOBKH 35.03.04 ArpoHomus, po b Cenekuus u CEMEHOBOJICTBO
CEJIbCKOXO03SUCTBEHHBIX KYJIBTYP.

Pa3zpaborumk, k.c.X.H., monieHT Kynukosa E.U.

IIporpamma onoOpeHa Ha 3acegaHuu Kadeapsl pPacTEHHEBOACTBA, 3EMIICNENIUS U
arpoxumun oT 25.01.2024 r, mpoTokon Ne 6.

3aB. kadenpoit, k.c.x.H., goueHT Kymnukosa E..

Paboyas mporpamMma JUCHMIUTMHBI COTJIACOBaHA HA 3aCEIaHUU METOJIUYECKOW KOMHUCCHHU
¢bakynpTeTa arpoOHOMUH | JecHOTO Xo3saiicTBa oT 15.02.2024 r, mpoTokon Ne 6.

[Ipencenarens METOIUYECKON KOMUCCHH, K.C.X.H., JolleHT [lemumora A.U.



1. Hesp 1 3aga4n y4eOHOMH JUCHUIINHBI

Hear wu3yvenus aucHMmIMHBL '""OCHOBBI OHOTEXHOJIOTMH'' OCBOCHUE CTYJIEHTAMHU
TEOPETUYCCKMX 3HAHUH O KICTOYHOW OMOTEXHOJIOTHH, KYJIbType INVItro,3HaTh OCHOBBI
MOJICKYJISIPHOM OMOTEXHOJIOTUY Y TeHHOW WHKCHEPUH.

3agayu AUCHUIIIMHBI:

1.O3HaKOMUTH CTYJCHTAa C OCHOBHBIMHU JIOCTHIKEHHSIMHU OMOTEXHOJOTHHU. [I03HAKOMUTH ¢
METOJJaMU T€HETUYECKOW HHXKEHEPUU PACTEHUM M HCIOJIb30BAHMHM HOBBIX (POPM pPACTEHHI B
CEIIbCKOM XO3SIMCTBE.

2.00y4nTh CTYyJIEHTa MPUHIUINHAIBHO HOBOMY METOJIy BET€TaTUBHOTO DPA3MHOXKCHHS -

KJIOHAJIbHOMYMHKPOPa3MHOKEHHIO (TIOJIy4E€HHE B YCIOBHSX InVItr0 (B CTEPUIIBHBIX YCIOBUSIX)
pacTeHMi, TEeHETUYECKU UIEHTUYHBIX HCXOJHOMY 3K3EMILISIPY).

2. MecTo yueOHOii TuCIUIIMHBI B cTPYKType OOII

Hucuummuaa bB1.0.33 «OcHOBBI OMOTEXHOJIOTHM» OTHOCUTCS K MaTeMaTHUYeCKOMY M
€CTECTBEHHOMY HAay4YHOMY LMKy, BapHaTUBHON YacTU JUCIUILIMH 1O BbIOOPY (enepalbHOro
roCcy/lapCTBEHHOIO0 00pa30BaTEeIbHOIO CTaHAApTa BBICHIETO MPO(ECCHOHATBHOIO 00pa30BaHUS
10 HanpasieHUIO NoAroToBKHU 35.03.04 «ArpoHOMUSA»

K uucny BXoAHBIX 3HAHUI, HABBIKOB M KOMIIETEHUMI CTYyJI€HTa, MPUCTYNAIOUIETO K
W3YYEHUIO JUCHMIUIMHBI , TOJKHO OTHOCUTHCS CIENyIoIllee: CTYJIEHT JIOJKEH ObITh CrocoOeH
HCI0JIb30BAaTh OCHOBBI MAaTEMAaTUKHU, (PU3UKH, XUMHUH, OOTAHUKHA U MUKPOOUOJIOTHH.

OcBoenne yueOHOW AUCHMILIUHBI CENbCKOXO035IMCTBEHHAss OMOTEXHOJIOrUs Oa3upyercss Ha
3HAHUSX M YMEHMSX, MOJYYEHHBIX CTYACHTAMU MpPH M3YYCHUH TaKUX JUCHUIUIMH Kak
"boranuka"”, "I'eneruxa"”, "®uzunosiorus u 6uoxumus pacrenuii”, "Muxpoounoaorus'.
3HaHUs, YMEHUS W HaBBIKU, POPMUPYEMbIC TaHHOW y4EeOHOUM TUCITUTIIIMHON, HEOOXOUMBI  JIJIst
U3YYEHHS  MOCIENYIOIIUX  JAUCHUIUIMH  «OCHOBBI  CeleKIIMH U CeMeHOBOACTBAY,
«PacrenneBoacTBo», « KOpMONpoOu3BOACTBO M JYIOBOJACTBOY», a TAKXKE ABJIAIOTCS 0azoi Ass
3¢ (GEeKTUBHOIO TPOXOXKACHUS NPOU3BOJACTBEHHONM TMPAKTUKH HA CEIbCKOXO3AWCTBEHHBIX
MPEANPUITHIX 00JIACTH.

3. Kommnerennuu ooOyuyawmerocsi, ¢gopmupyemble B pe3yjbTaTe OCBOEHHSI Yy4eOHOM
AUCHUILTUHBI

[Ipouecc wu3ydyeHHs AUCHUUIUIMHBI CEIbCKOXO3SIWCTBEHHAs OWMOTEXHOJIOTHS HaIlpaBjieH Ha
(dhopMHpOBaHHE CIETYIOMNUX KOMIETSHIIUMN:

KO,Z[ 1 HAUMCHOBAHHC KO,Z[ N HAMMCHOBAHUEC MHAUKATOPA JOCTHKCHNA KOMIICTCHIINHN
KOMIICTCHIIUHA

OIIK-4 HN-1 ,uk-43HaeT OCHOBBI MOJICKYISPHOW OHMOJOTHH, CYIIHOCTh H
Cnocoben 3aJ]aul TEHETHYCCKOW WH)XCHEPUU B PACTCHUEBOJICTBE, KYIBTYPY
pealii30BhIBAThH KJICTOK, TKAHEW U OPraHOB, MPOIECCHI PETY/ISIMH U CAaMOPETYIISIIIUN
COBPEMEHHBIC y pacTeHHii;

TEXHOJIOTHH u

000CHOBEIBATH ux | UA-2 opx-aYMeEET moitydats 6€3BUPYCHBINM MaTepUall paCTCHUH,
MIPUMCHCHHE B

npodeccruoHaIbHON

HUIa-3 omc-4BJIaZlceT  MeTOOMKAaMH  CHHTE3a  He3aMEHUMBIX
AMUHOKHCIIOT, TPOU3BOJACTBA KOPMOBBIX JPOXKEH U  OETKOB W3
BOJIOpOCTel u rpu0oB.

ACATCIBHOCTH,




4. CTpyKTypa U coaep:KaHue y4eOHO 1 CUUIITHHBI

OO6mas TpymoEMKOCTh UCHUTIINHBI COCTABIISICT 3 3a4ETHBIC CIUHUIIBI
4.1 CTpykTypa y4eOHOMi JHCHUIINHBI:

dopma 00yueHus
Bun yae6HOMI paboThI Bcero uacos
OYHO 3204HO
AyIMTOpHbBIE 3aHATHSA (BCEro) o1 51 10
B mom uucne:
Jlexuuu 17 17 2
[IpakTHyueckue 3aHATHS 34 34 8
JlaGoparopHbie pabOThI
CamocrosiTeibHas padora (Bcero), 49 49 9
B TOM YHCJIE TIOJrOTOBKA K AK3aMEHY
(KOHTPOJIB) 8 8 4
Bua npoMexxyTo4uHO# aTTecTannu 3ayer 3a4er 3a4er
OO0mas Tpy10€MKOCTh, Yachl 108 108 108
3auéTHEIE €IMHUIIEI 3 3 3

4.2 Coneprxkanue pa3iaejioB y4eOHOH IUCHUIINHBI

Pa3znesn 1. BBegeHue B ceJIbCKOX03SIHCTBEHHYI0 OMOTEXHOJIOTHIO.

Hcropust BOSHUKHOBEHHSI M Pa3BUTHS OMOTEXHOJIOTHH. TpaIuiinOHHAs M HOBasi OMOTEXHOJIOTHSI.
[IpeameT 1 METOMIBI CEMBCKOXO03IUCTBEHHOW OMOTEXHOJIOTHH. CBS3b OMOTEXHOJIOTHH C IPYTUMU
OMOJIOTMYECKHUMHU U CEITbCKOXO3UCTBEHHBIMH HayKamMH. Poiib OMOTEXHOJIOTHMH B YCKOPEHHH
Hay49HO-TEXHHUYECKOTO TIporpecca B arpornpOMBINIJIEHHOM TPOW3BOJACTBE. [IpuoputeTHbIe
HaIpaBJICHUS U MUPOBOH YpOBEHb OMOTEXHOJIOTHH KaK HAYKA U OTPACIIU IMPOU3BOICTBA.

Pa3znen 2.0cHOBBI MOJIEKYJISIPHOM OMOJIOTHH, MOJIEKYJISIPHOI I'eHETUKH U T€eHOMUKH.

[IpenmMer M MeTOABI MOJEKYISPHONW OHMONOTMM M MOJIeKYJIsApHOM reHetuku. CocraB u
CBOMCTBAa HYKJICMHOBBIX KHCIOT Kak HOCHUTEeNeW reHeTHueckoil wuHopmanuu. Ponb
MOJIEKYJISIPHOM OMOJIOTUU B Pa3BUTUU OMOMH)KEHEPUH U OMOTEXHOJIOTHH.

MonekynspHble OCHOBBI HAcleACTBEHHOCTH. HyKJIeHMHOBBIE KHUCIOTHI - MypUHOBBIE U
NMUPUMUIMHOBBIE ocHOBaHwus. [lomumopdusm JIHK.

Perumkanus JIHK. Penapamus JIHK. PekomOunanms JIHK. I'enernueckuit koa. OCHOBHBIE
CBOMCTBa reHEeTHUECKOro kKojaa. Crucrema TpaHCIALUY 1nvitro.

Paznen 3 I'eneTnueckasi HHAKeHEPHUs PacCTEHUI.

CymHOCT, W 3a/a4dl TEHETUYECKOW HHXKEeHepHHu. Buabl U 0COOEHHOCTH BEKTOPOB.
Metonel mpsMoro mepeHoca reHetuyeckoil  mH(opmanuu. [IpoOnembl  3Kkcmpeccuu
TpaHCPOPMUPOBAHHBIX reHOB. [lepeHoc reHoB W30JIMpPOBaHHBIMU MeTa(a3sHBIMU XPOMOCOMAMH.
OcHoBHBIE TPOOIEMBI MTOJTYUEHUSI TPAHCTEHHBIX PACTCHHIA.

Pa3nen 4 IlpuMeHeHHe MeTOI0B invitro B ceJIeKIIMM PACTEHUIA.

OcHOBHBIE U BCHOMOrarejbHble MeETOJbl. VIcronb30BaHME METOJOB INVitro s
pPa3sMHOXKEHHMsS  HEXHM3HECNOocOoOHBIX TubpuaoB. OmnonorBopenue invitro. [lomydenue
ralyioOuHbIX  pacTeHUid. KynbTHMBHUpOBaHME M30JMPOBAaHHBIX IBIIBHUKOB, IBUIBIBI U
MHUKpOCHOp. AHIPOTEHE3, IAPTEHOT€HE3, THHOTEHE3.




Paszpen SKyabTHBHMpPOBaHHE KJIETOK U TKAHE.

CymHoCTh U 3aJaud KJIETOYHOW OuoTexHosornu. KynbTUBHpOBAaHHME H30JIMPOBAHHBIX
KJIETOK, TKaHEH W OpraHoB B YCJIOBUsX invitro. Micropus pa3sutus merona. OOBEKT U METO/IbI
HCCIIEN0BaHUN.

[TuTaTenbHble cpeapl, X cocTaBiaeHUE. VICTOUHMKN NOTy4eHMs! 3KCILIAHTOB.

KamrycHas TkaHb Kak OCHOBHOH 00BeKT McclienoBanuid. [leaudepeHimpoBka kak o0s3aTebHOE
YCIIOBHE IEPEX0/1a CIIEHUANN3UPOBAHHON KIIETKU K JIEJIEHUIO M 00pa30BaHUI0 KAJITyCHOM TKaHHU.
['opmoHnbI, HHAYIHpYONUE e (epeHIUPOBKY

Pazjnen 6 KinonajibHoeMuKkpopasMHoOKeHHe U 0310POBJIeHHEe PACTEHUIA.

[IpumeHeHre METOIOB Invintro Jjisi pa3MHOXKEHHUS M O3J0POBIICHUS MMOCAJ0YHOTO MaTepHaa.
[IpenmyiecTBa METOIA KIOHATBHOTOMUKPOPA3MHOKEHUS.

Knaccudukanus MeTo10B KIIOHATHHOTOMUKPOPA3MHOKEHUSI.

TexHonorus moiy4eHUs: OE3BHPYCHOTO IOCAJOYHOTO MaTepuajia Ha Tpumepe Kaprodens,
3eMJSTHUKA. OCOOCHHOCTH KIOHATHLHOTOMUKPOPA3MHOXKEHHSI IIBETOYHBIX, IJIOJI0BO-STO/HBIX,
JIPEBECHBIX JTUCTBEHHBIX U XBOMHBIX PACTCHUM.

4.3. Pa3nenbl yueOHOI TUCHMIJIMHBI M BUI 3aHATHI

No | HammenoBanue paszzaenoB | Jlekmuu | IIpaxr. Jla6op. | CPC | Kontposs | Beero
ILI. |  y4eOHOW JUCIMILTAHBI 3QHIATHS | 3aHATHUSA
1 | Beenenue B 2 2 4 1 9
CENBbCKOXO35CTBEHHYO
OMOTEXHOJIOTHIO
2 | OCHOBBI MOJICKYIISIPHOM 4 4 4 1 13
OuoJIoruy,
3 | I'enernueckas 2 4 4 1 11
WH)KEHEPUS PACTCHUI
4 | [IpuMeHeHNE METOIOB 2 4 4 1 11
Invitro B ceIeKIuu
pacTeHui
5 | KynsTuBHpOBaHue 5 6 8 2 21
KJIETOK U TKaHEu
6. | KnmonanmpHOEMUKpOpa3MH 2 14 6 2 24
0’KEHHUE U 03/I0POBJICHUE
pacTeHui
Bcero 17 34 49 8 108

5. Marpuua (popMupoBaHUsI KOMIIETEHIM 1O JUCIUIIJINHE

O6menpodec- OO1iee
No CHOHAJIbHBIE | KOJUYECTBO
ILI. Passiens1, TeMEl AHCIMILTHHE] KOMITETEHIINH | KOMIIETEHIIHHA
OIIK-4
1 | BBenenue B CebCKOX03CTBEHHYIO OMOTEXHOJIOTHIO + 1
2 | OCHOBBI MOJIEKYJISIPHOM OMOJIOTHUH, MOJIEKYISIPHOM + 1
T€HETUKU ¥ TEeHOMUKH
3 | 'enernueckas MHXKEHEPUS PaCTEHHIA + 1
4 | [IpumeHeHNe METOI0B INVitro B CEJIEKIIUU PACTECHHMA + 1
5 | KyneTuBupoBaHue KJI€TOK U TKaHEH + 1
6 | KnoHaimbHOEMHKpOpa3MHOKEHHE U O3JI0OPOBJICHUE + 1
pacTeHui




6. OOpa3oBaTe/IbHbIE TEXHOJIOTHH

O0beM ayaUTOpHBIX 3aHATUH Bcero 51 waca, B T.4. Jiekuuu 17 9acoB, MPaKTHUYECKUE

3aHATUS 34 4acos.

28 % — 3aHATHA B MHTEPAKTUBHBIX (OpMax OT oObeMa ayIuTOpHBIX 3aHATHH. (CoriiacHo

®I'OC no HanpasyieHuto noArotoBku 35.03.04 «ArpoHomust » He MeHee 20% 3aHATHI JOJHKHO
IIPOBOJUTHCSI B UHTEPAKTUBHOU (hopme)

Bun
3aHSTUS
Cemectp (1, 113, Hcnonb3yemble nHTEpakTHUBHBIE 0Opa3oBaTenbHble |  KonmuecTBo
P u TEXHOJIOTUU U TEMa 3aHATUS 4acoB
Ap.)
3 J [IpoGnemuast nekuust «['eHHas uHXXeHepus. 3a U 4
IPOTUBY
1P Konnextusnass padora B rpymme «CocraBiieHHe 4
MUTATENbHBIX CPEJ 1Sl KyJIbTUBUPOBAHUS KIETOK U
TKaHEen»
JIP HNHTepakTHBHOE  IyTEUIECTBUE «Texnonorus 10
MUKpPOKJIOHUPOBAHUS ~ ILIBETOB, 3E€MJISTHUKH U
KapTodens»
Uroro: 18

[Ipumepbl UHTEPaKTUBHBIX (OPM M METOJIOB MPOBEACHUS 3aHSITUN: POJIEBbIE U JEJIOBBIE

UTPBI, TPCHUHT, UTPOBOE MPOCKTHPOBAHWE, KOMITBIOTEPHAS CUMYIISIUS,JICKIHs (TIPOOIeMHas,
BHU3yaJIU3aIUs U JIp.), TUCKYCCHUS (C «MO3TOBBIM IITYPMOM» W 0€3 HEro), MpOorpaMMHPOBAHHOE
oOy4eHue u Jp.

wmn

o

10.
11.
12.
13.
14.

7. Y4ueOHO-MeTOoqUYeCKOe o0ecriedyeHHMe CAMOCTOSITEIbHOH PadoThl  CTYJEHTOB.

OueHoYyHbIEe cpelCcTBa JAJ TEKYIIero KOHTPOJSI yCleBaeMOCTH, MPOMEKYTOYHOM
aTTecTalliy 110 UTOraM OCBOEHHS JTUCIHUIIIHHbI

KoHTposbHbIe BOMPOCH A1 UTOTOBOM aTTeCTallUM (3a4eT)

Kakue riaBHbple HampaBieHUs HCIOIb30BAHUS KYJIbTYpPbl H30JMPOBAHHBIX KIETOK H
TKaHEH pacTeHU B OMOTEXHOJIOTUH?

OCHOBHBIE KOMITIOHEHTBI IUTATEIBHBIX CPE, NUCIOIb3YEMBIX JUISl KaJulycoreHesa?
Kannycnas Tkanb. Crioco6 mosy4eHus: KalalyCHOM TKaHH.

[Tonsitne pemudepenunpoBku kietok. [louemy ona siBisieTcst 00s3aTeIbHBIM YCIOBUEM
nepexo/ia CelaTu3upoOBaHHON KIETKHU K JACTICHUIO M KaJLTycO0Opa30BaHUIO.
[TaccupoBanue. Heo6x0AMMOCTh TACCUPOBAHUSIKAILITYCHOM TKaHHU.

Uto mnpenctaBisioT coOOM «OMyXOJEeBbIE» U «IPUBBIUHBIE» TKaHU? MX cxomcTtBo u
paziinuue ¢ KaJUTyCHBIMHU.

[IpuunHBI HEOTHOPOJHOCTH KAJUTYCHBIX KJIETOK.

[TonsiTue «comatnueckas rudpuauzanus» OCOOEHHOCTH MOJYYeHHUS M KyJIbTUBUPOBAHMS
M30JIMPOBAaHHBIX IPOTOILIACTOB.

TOTUNOTEHTHOCTHKAJITYCHBIX KJIETOK.

OcHoBHBIE TUITBI MOp(OTeHe3a B KYJIbType KaJUTYyCHBIX KIIETOK.

OCHOBHBIE ATaIlbl COMAaTHYECKOTO SMOPHOTeHe3a.

Kak nomy4aroT v UCIIONB3YIOT KYJIBTYPY KIETOYHBIX CYCIIEH3UM.

B03MOKHOCTH KJIETOYHOM CENEKLIMH.

KnonaibHOEMUKPOpPa3MHOKEHUE PACTEHUI.




15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

OcHOBHBIE ATaIbl KJIOHATbHOTOMUKPOPAa3MHOKEHNS PACTEHU.

IIyt 0310pOBIEHUS TOCAOYHOTO MaTEPHUAIa OT BUPYCOB.

YcnoBus, 006ecrieynBarone MUKPOPa3MHOKEHIE PACTCHHIA.

BinsiHue reHotuna 1 Bo3pacTta IEpBUYHOIO IKCIUIAHTAHTA HA MUKPOPa3MHOKEHUE.
Pennukanusa JIHK.

Penapanusa JJHK.

PexomOuHnarms.

I'eneTnyeckuii Kox.

Tpanckpunuus.

Tpancisanus.

Koncrpynposanne pekomOunantueix JJHK

[lonaTne GUTOrOpMOHOB.

Mexanu3m neicTBUs (GUTOTOPMOHOB.

Knaccudukanus GuToropMoHOB.

CuHTeTHYECKHE PETyIATOPhI pOCTa U UX KJIacCU(PUKALUS.

Perynsnus opranorenesa.

@UTOPEryaATOPHI B CUCTEME 3AIMTHI PACTCHUM.

[IpumeHeHue peryasTopoB pocTa U pa3BUTUSl paCTEHUMN IIPU BO3JENBIBAHUHU C/X KYIBTYP.
DKkojorudeckasi 0€30MacHOCTh MPUMEHEHHUS PETYISTOPOB POCTa PACTEHUH.
I'enernueckas 6€30MaCHOCTh MPUMEHEHHSI PETYIIATOPOB POCTa PACTEHUH.
[lepcriekTHBBI IPUMEHEHUS] (PUTOPETYIIATOPOB B PACTEHUEBO/ICTBE.

21.]'[5{ IMPOBCACHUA TeKymefI aTTeCTallu MOT'YT TAKXKE NPUMCHATHCA TCCTOBBIC 3aIaHU .

1.

KaJ'IJ'IyCHaSI TKaHb COCTOUT M3 KJICTOK:

a) muddepeHITTPOBaAHHBIX; 0) MapeHXNUMHBIX;
B) neauddepeHIMpOBaHHBIX; T') MIOJIOBBIX.
KammycHyro TKaHb MOYKHO TIOJTYYUTh U3 :

a) crebenn; 0) moyex;

B) IIBUILHUKOB;  T) BCEX YACTCH pAaCTCHHM, MEPCUNCIICHHBIX BHIIIIC.

Kakoe cooTHOIIIEHHE TOPMOHOB PErYJIMPYET MPOIIECC PU30TeHe3a B KaUTyCHOH
TKaHU:

a) ayKCMHOB OOJIBIIIE, YeM ITATOKHHUHOB;

0) IUTOKMHUHOB OOJIBIIIE, YEM ayKCHUHOB;

B) IUTOKMHUHOB 00JIbIIIE, YeM aOCIIM30BOM KUCIIOTHI;

I') HIUTOKKMHUHOB CTOJIBKO )K€, CKOJIBKO U ayKCHHOB.

Kakoe cooTHOIIIEHHE TOPMOHOB PEryJIMPYET MPOLEecC 00pa3oBaHMs
aJIBCHTHBHBIX [TOYEK M KAJTYCHOM TKAHH:

a) ayKCUHOB OOJIBbIIIE, YeM [IUTOKUHUHOB;

0) UMTOKMHUHOB 0OJIbIIIE, YeEM ayKCHHOB;

B) IUTOKMHUHOB 0OJIBIIIE, YeM aOCIIM30BOM KHUCIIOTHI;

I') HUTOKUHUHOB CTOJIBKO )K€, CKOJIBKO U aYKCHHOB.

Kak 9acTo KaJuTyCHYIO TKaHb MEPECaKUBAIOT HA CBEXKYIO MUTATEILHYIO CPELy:
a) uepe3 1 Hememo;

0) uepes 2 HeAenu;

B) 4yepes 3 Helenu;

T) uepe3 5 Heneb.

Ha xaxoii u3 (a3 pocToBOro 1nukia HabIr0AaeTCs MPUPOCT KATYCHOM TKAHU C
YCKOPEHUEM:

a) Ha JJaATEHTHOH (a3e; 0) Ha norapudgmuyeckoit ¢ase;

B) Ha CTallMOHApHOH (a3e; ) Ha TUHEeHHOM (da3e.

I'eTeporeHHOCTh KAITYCHON TKaHH BBI3BIBAIOT:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) MIEpBUYHBIN 3KCIIAHT;

0) cocTaB MUTATEIBLHOMN CpPEJIBI;

B) YMCJIO CYOKYJIbTUBUPOBAHUIA,

T) Bce (paKTOPbI, IEPEUUCICHHBIC BBIIIE.

Kakoe BpeMsi HEOOXOJMMO /17151 aBTOKIIABUPOBAHUS MUTATEIBHOM Cpebl pU
TeMIlepaType 120° i naBnennnn 1 arm:

a) 10 Munyr; 6) 20 MuHyT;

B) 30 MUHYT; r) 40 MUHYT.

Mornopie, aKTUBHO PacTylINe TKaHU BBIJCPKUBAIOT B CTEIHPU3YIOIIEM

pactBope:

a) 3...5 MUHYT; 0) 8...10 munyT;

B) 10...12 MunyT; r) 15...18 Munyr.

OnpeBecHeBIINE TKAHU CTEOJIS BBIICPKUBAIOT B CTEIIUPHUBYIOIIEM PACTBOPE:
a)4...6 MUHYT; 0) 6...8 MUHYT;

B) 8...10 MuHyT; r) 10...15 Munyr.

CKOJIBKO CYIIECTBYET 3TANlOB KIIOHATIbHOTOMHKPOPA3MHOKEHHSL:

a) 2; 0) 3;

B) 4; I') HEOTPAaHUUYEHHOE KOJIMYECTBO.

Kakoii ko3¢ duiimeHT pa3sMHOKEHHSI MOKET OBITh TOJTyYeH MpU

KIIOHAJTbHOMMHKPOPa3MHOKEHUH KapTOQelsi B TEUCHHE TO/1a:

a) 100 pacrenuii; 6) 1000 pacrenuii;

B) 10 000 pactennii; 1) 100 000 pactenuii u Gonee.

Kakwne npruembr He0OX0IMMO IPUMEHSIT JJIs1 03I0POBIICHHS TIOCAT0YHOTO

MaTepualia OT BUPYCOB:

a) XeMHUOTEepaInuio; 0) TepMOTEpAITHIO;

B) M30JIMPOBAHHBIE MEPUCUCTEMBI; T) BCE MPUEMBI, IIEPEUHCICHHBIE BhIIIIE.

[Ipu aganTarum TpoOUPOYHBIX PaCTCHUM:

a) pacTeHMsI IEPECAKMUBAIOT B MOYBY C JIETKUM TPaHYIOMETPHUUECKUM
COCTaBOM;

0) KOPHU OTMBIBAIOT OT OCTATKOB MTUTATEIIHLHOU CPEJIbI;

B) pacTeHHUs MOJIKapMIIMBAIOT MUHEPAIbHBIMU COJISIMH;

T') IPOBOJIAT BCE MEPOTIPUATHS, IEPEUHUCIICHHBIE BBIIIE.

Kakoii TemnepatypHsblil peKUM CO3JAI0T MPU XPaHEHUH PACTUTEIbHBIX TKaHEH

B KHUJKOM a30Te:

a) — 150° C; 6) —196° C;

B) — 200° C; r)—210° C.

Comarnveckasi THOpUU3AIHS — 3TO CIIHSHUE!
a) COMaTHYECKUX KIICTOK; 0) MPOTOILIACTOB;
B) KaJUTYCHBIX KIIETOK; I') KJICTOK CYCIICH3HOHHOMU KYJIbTYPBI.

Kakue pakTopsl OTHOCATCS K aOMOTHYECKUM:

a) 3aCOJICHHC;

0) 3aMOPO3KH;

B) yIbTpauoIeTOBOE U3IIyYCHHE;

T) Bce (paKTOPBbI, IEPCUNCICHHBIC BHIIIIE.

Kakue gakTopsl 0OTHOCATCS K OMOTHYECKHIM:

a) puTtomatorensl;  0) 3acoyieHHE;

B) 3pO3HsI [IOYB; I') 3aMOPO3KH.

Uto He0OX0aMMO JO0aBUTH B MUTATEIBHYIO CPEy, YUTOOBI MOIYIUTh
pactenust kapTodens, ycToiiunBbie K (PUTOMATOTeHAM:

a) NaCl; 0) CdNos.

B) TOKCHH; r) KNOs.

Kakue cenexTuBHbIE (PaKTOPBI MPUMEHSIOT MPU KIETOYHOU CENIEKIINH



Ha YCTOWYMBOCTH PacTEHHH K (puTomaToreHam:
a) (QUTOTOKCHHBI, 0) ¢puronarorex;
B) KYJIbTYPAJIBbHYIO JKUAKOCTh;  T) BCE (DaKTOPHI, IIEPEUUCIICHHBIE BBIIIIE.
21. Kakoii U3 mepeuncieHHbIX ITao0B KPUOCOXPAHEHUS IIPOUCXOIUT OBICTPO:
a) 3aMOpakKUBaHUE;
0) pa3MOpaXUBaHUE;
B) NMPOBEPKA Ha )KMU3HECITOCOOHOCTD;
r) Bce (paKTOPbI, IEPEUUCICHHBIC BBIIIE.
22. Ilpu Beigenennn TotanbHo PHK GOMBIIMHCTBO MOJIEKYH B TTOJIyY€HHOM
IpenapaTe CoOCTaBJISIOT:
a) MPHK u TPHK; 6) MPHK u pPHK;
B) TPHK u pPHK; r) cootHoueHue Bcex Tunos PHK paBHbI.
23. Kakue pecTpulupyIOIINe3HJOHYKIea3bl Hau00Jee YacTo UCIOJIb3YIOT
P KJIOHUPOBAHUH U aHAIN3€ T€HOMA:
a) | Tuna; 0)Il Tumna;
B) Il Tuma; ) lulll Tuna.
24.Cxopoctb asuxenust pparmenroB JIHK B arapo3HoM resne 3aBUCUT TOJIBKO OT:
a) KOHIIEHTPAIUH arapo3bl B Telie;
0) pazmepa MOJIEKYJbI M OT KOHIIEHTPAIIUU araposbl B TeJIE;
B) HaNPSKEHHOCTHU AJIEKTPUYECKOTO TOJIS;
') pa3Mepa MOJIEKYJIbl, KOHLIEHTPAlUK arapo3bl, HAMPSHKEHHOCTH — JIEKTPUYECKOTo MOJs, U
koHpopmanuu monekyn JTHK.
25. Buzyanmmsuposats JIHK B arapo3HoM rene MOKHO ITOCIIE OKPACKH Tes:
a) OpOoMHUCTBIM dTHANEM;  0) OpoM(EHOIOBBIM CHHHM;

B) aYKCHHOM; ') IUTOKUHIUHOM.

26. Yto Takoe penapanus JJHK:
a) cCaMOYJBOCHUE; 0) nepenuceiBanne nHpopmaruu Ha MPHK;
B) CAaMOKOPPEKITHS; T') pa3/iefieHre Ha TCHBI.

27. Yto Takoe perummkanus JJHK:
a) cCaMOYIBOCHUE; 0) nepenuckiBanne nHpopmarun Ha MPHK;
B) CAaMOKOPPEKITHS; T') pa3jiefieHre Ha TCHBI.

28. Kaxkoii Tpumier (kogon) MPHK cooTBeTCTBYeT reHeTHYECKOMY KOy
JHK — ATLI;
a) LIAT; 0) TAT;
B) YTILI; r) YAIL.

29.Kaxkoii tpumuter (kogoH) MPHK cooTBETCTBYET reHeTHYeCKOMY KOy

JHK — TTA:
a) ILLY;  6) AAT;
B)IT; r) AAY

30. Kakoii Tpuruter (kogoH) MPHK coOTBETCTBYET reHeTHYECKOMY KOy
JUHK — LIIT:
a) AAY; 0)ITY;
B) TTA,; r) [TA
31. Yro Takoe TpaHCKpUMLKS IpU OHOCHHTE3e OenKa:
a) camoynsoenue JIHK;
6) nepenuceiBanne uHpopmanuu ¢ JIHK na MPHK;
B) camokoppekuus THK;
I') pa3/ieleHne HYKJIENHOBBIX KUCIIOT Ha T€HBI.



8. YueOHo-MeToAMYecKOEe H MH(POPMALHOHHOE 00ecneyeHHe AUCIUTIIHHBI.
8.1 OcHoBHas 1uTEpaTypa

1. TlnoruukoBa, JL.SI. Cenbckoxo3siiicTBeHHass OuotexHosorus : mpakTukym / JLA.
IInotaukoBa. — Omck : U3n-Bo ®I'BOY BIIO OMI'AY um. I1.A. Croasmuna., 2021. —
80 c.

2.Kussmiko H.B. OCHOBBI CeIbCKOXO3SHCTBEHHOW OHOTEXHOJIOTHH: Y4e0.mocoOue s
CTYAEHTOB OYHOM W 3a0uHOM Qopm oOyueHus HampaBiIe€HUH IOATOTOBKU
35.03.04«Arponomusi», 35.03.05 "CapoBoactBo" H.B.Kusmko; ®I'BOY BIIO
«IIpuMopcKkass TroCyAapCTBEHHasi CEJIbCKOXO3SMCTBEHHAs akKaleMus». — Y CCYPHIICK,
2014. -110c.

8.2 lonoiHuTeIbHASL JMTEpaTypa
1.Ceabckoxo3siiicTBeHHAs OMOTEXHOJIOTHA [ DIEKTPOHHBIN pecypc] : yued.- MeToaud. 1mocoo.
JUTSI BBITIOJIH. JIA0OPAT.-TIPAKT. 3aHATHI U caMOCT. pabOThI AJist CTy. oOy4. o Hamp. 35.03.04.
"Arponomus", 35.03.05 "CanoBoacto" / Bomoroa. TMXA, Kad.pacrenueBoactsa ; cocrt.: E. U.
Kynukosa, O. B. Uyxuna. - Onekrpon.naH. (265 Ko6). - Bonoraa ; Monounoe : BIMXA, 2014. -
29 c. - Cucrem.TpedoBanus: AdobeReader
Buemnss cepuika: https://molochnoe.ru/ebs/notes/463/download
2. CeJbCKOXO0351iiCTBEHHAS OMOTEXHOJIOTHS ;| YISOHHK JUIS BYy30B, 00YY. TIO C.-X.,
ecTecTBeHHOHay4H. u 1ief. crerl. / [B. C. IlleBenyxa u np.] ; mox pexa. B. C. llleBenyxwu. - 3-¢
u31., iepepad. u jgor. - M. : Beicmas mkona, 2008. - 708, [1] c.
3. KamamnukoBa, EjleHa AHaToJibeBHA.

[IpakTHKyM 1O CENbCKOXO03UCTBEHHOW OMOTEXHOJIOTHH : ydeOHOe ocoOue i By30B
IO HaMp. U crel. arpoHomuueckoro oopasosanus / E. A. Kanamnukosa, E. 3. Kounesa, O. O.
Muponoga. - M. : KonocC, 2006. - 142, [1] c. - (YueOnuku 1 yue0.1mocoOus sl CTYACHTOB
BBICHI. y4e0. 3aBeneHuit). - bubmuorp.: c. 105-106

8.3 IlepeyeHb HH(POPMANIMOHHBIX TEXHOJIOTHIH, HCTOJIL3YEMbIX PH NMPOBeIEHUHN
HAYYHO-HCCJIeI0BATEIbCKOM PadoThl, BKJIKYAsA MepedyeHb MPOrPaMMHOI0 odecredeHus: 1
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JInleH3nOHHOeNPOTrpaAaMMHOeo0ecIieYeHne:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

BT.4. 0TC€CYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpennpusrtue 8. Koudurypanus, 1C: byxranrepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIICKoncynsrantllntoc

KasperskyEndpointSecurity mis 6usaeca CtangapTHbIIM

CB000HO pacnpocTpaHseMoe JHIEH3MOHHOE POrPAMMHOe o0ecrevyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTEYECCTBCHHOC

Snnexc.bpaysep

HNHupopmanoHHbIe CIPABOYHbIE CHCTEMBI
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— EnuHoe okHO JocTyna kK 00pa3oBaTelbHBIM PECypcaM— PEXXHUM JOCTyIa:
http://window.edu.ru/

— UIIC «Koucynprantllntoc» — pesxum nocrymna: http://www.consultant.ru/

— Wnrepdakc - LleHTp packpbITHs KOPIOpaTUBHON HH(popMaImu (cepBep pacKpbITUSI

uHopmarmn) — pexxum gocryna: https://www.e-disclosure.ru/
—  HWudopmammonno-npasoBoit  mopran [APAHT.RU -  pexum  jgocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas crpaBouHas cucrema «Cenbxo3rexHuka» (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IMpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexrponnas 6uoimoreka eLIBRARY.RU- pexum nocryna: http://elibrary.ru

— Haykomerpuueckass 0a3a JaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M LMUTHPOBAHUSI—
pexxum poctyma:https://www.scopus.com/customer/profile/display.uri

— OdwmmaneabiicaiTd®enepaaTbHONCITYKOBITOCYIapCTBEHHONCTaTUCTUKHA— PEKUM JOCTYIIA:
https://rosstat.gov.ru/ (OTKpbITHII 10CTYII)

— Poccuiickas Axagemusi Hayk, OTKPBITBIH AOCTYH K Hay4dHBIM >KypHajlaM — PEXKHUM
noctyma: http://www.ras.ru(OTKpbITBIi JOCTYII)

— OdunmaneHelii caliT MUHHCTEPCTBA CEJILCKOro xo3sicTBa Poccuiickoit denepanun —
peskum poctyma:http://mex.ru/ (OTKpBITHIH 10CTYII)

DJIEeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI:

O OnekTpoHHbIM OubOnAHoTeunwlt karamor Web WPBUC — pexum poctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHb — pexxum mocryma: https://e.lanbook.com/

DBC Znanium.com — pexxum goctyma: https://new.znanium.com/

9OBC FOPAUT — pexum nocryma: https://urait.ru/

3BbC POLPRED.COM: http://www.polpred.com/

BHCKT]I)OHHa}I oubmroTeka n3aaTcJIbCKOI0 LHCHTpAa «AKaI[eMI/IH ».
https://www.academia-moscow.ru/elibrary/(xomnexius CITO)

BBC ®I'bOY BO Bomorozackas TMXA — peskum goctyma: https://molochnoe.ru/ebs/

©)
©)
©)
©)

9. MarepuajbHO-TEXHHYECKOE 0O0ecnevyeHue THCIHIIINHBI

VYyeOHast ayauTopus Ui NPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApPCKOTO THIA
(mpakTUYeCKUe 3aHATHUSA); TPYIIOBbIX U WHIUBUAYAIbHBIX KOHCYIbTAIMI; TEKYIIErO0 KOHTPOJISI
Y IPOMEXKYTOYHOM aTTecTaluu

OcHaiieHHOCTh: YuebHnass MeOenb: cronbl — 40, cryiaps — 80, ayautopHas [ocKa,
kadenpa.OcHoBHOE 000pyAOBaHUE: SKpaH IS TpoeKkTopa 1 MIT., MPOEKTOp - 1 MIT., KOMIBIOTEP
B KOMILJIEKTE - 1 ImIT.

VYueOnas aynutopust Jlaboparopus OMOTEXHOJIOTHH, IS MPOBEACHUS J1aOOPATOPHBIX
3aHATHH. OCHAIIEHHOCTD:

VYueOHast MeOeNb: CTOJIBI ISl PEaKTHUBOB — 3, CTyINbs — 4, mKad s XpaHEeHUs YIeOHBIX

MaTepHaJIoB. — 1.
OcHoBHOe o6opynoBanue: kaptodenbHoe aepeBo K110, XonoawiIbHUK, KOHIUIMOHEP,
YBIIQXKHUTEIb BO3/yXa, LITaTHB J1a00paTOPHBIH 1/GpoHT.paboT [IPP.

VYuebnas aymuropus  JlaGoparopusi MHUKPOKIOHAJIBHOTO PpAa3MHOXKEHHUS PACTCHUH, JUIS
MIPOBEACHUS JIaOOPATOPHBIX 3aHATUI

OCHalIEHHOCT:
VYuebHass meOenb: CTOJBI JUIs OpubOpoB — 5, crymbs — 3, mkad aas npubopoB — 1.
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

OcHoBHOE 000pyIOBaHUE: JTA0OPATOPHUS MUKPOKIIOHAIEHOTO Pa3MHOKCHHS PACTCHHIA, CTOJ (IS
tutpoBanus HB-1200 TK), xonommisauk NOrdNRT 144, TaiiMep 3JeKTpUYECKUN HEACTbHBIMH,
anekTporuiuTka I[IckoB-2, BoJOHAarpeBaTeldb [hermex »SIeKTPUYECKHN aKKyMYJISIIIMOHHBIN,
OCBETHTEIb, OHOTUCTHILIATOP AekTpudeckuii 62-4, Becer BJITK 1100, ckanpnenu, MUHIETHI,
CIIUPTOBKH, IPOOUPKH.

OBECIHEYEHUME OBPA30OBAHUSA JIA JIML C OB3

Jliis obecniedyeHrst 0Opa30BaHKs WHBAIHMIOB U JIUI[ C OTPAHHMYEHHBIMUA BO3MOKHOCTSIMU
3JI0POBbSI PeATU3ANS JUCIUILTHHBIMOYKET OCYIIECTBISTHCS B QIallTHPOBAHHOM BHJIC, UCXOS U3
WHIUBUAYAIBHBIX TICHXO(PU3NICCKIX 0COOCHHOCTEH | TI0 JIMYHOMY 3asBIICHUIO 00yJaronierocs,
B YaCTH CO3JIaHUS CIICIIUATBHBIX YCIIOBHIA.

B crmenumanbHBIe YCIOBUS MOTYT BXOIUTH: MPEIOCTABICHUE OTICIBHON ayJIuTOPHH,
HEOOXOIUMBIX TEXHUYECKHX CPEJICTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOUMYIO
TEXHUUYECKYIO TTOMOIIb, BEIOOP POPMBI MTPEIOCTABIICHUS WHCTPYKIIUU TI0 TIOPSAKY IMPOBEICHUS
TEKYIIET0 KOHTPOJII W TMPOMEKYTOYHOW aTTeCTAIl[id, HWCIIOJB30BAHUE  CIEIHATBHBIX
TEXHHUYECKUX CPEJICTB, MPEAOCTABICHHUE NIEpephIBa TSI PUEMa ITHIIH, JIEKAPCTB U JIp.

JUis M1l ¢ OTpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS TPETyCMOTPEHA OpraHU3aIus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM DIIEKTPOHHOM IMOYTHI.

Y4eOHO-METOMYECKHUE MaTepuaibl JJII CaMOCTOATENBbHON paboThl OOyJaroOmIMXcs W3
qrClia MHBAIHJIOB U JIUIL C OTPaHWYCHHBIMU BO3MOKHOCTSIMH 370poBbst (OB3) npenocrasistores
B (popmax, alanTUPOBAHHBIX K OTPAHHUYEHUSAM MX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJTst TUIT ¢ HApYIICHUSIMH 3PCHUS

— B ITIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa!

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 T ¢ HapyIISHUSIMHA OTIOPHO-IBUTATEIBHOTO ammapara:

— B IIe4aTHOM opme,

— B (JOpMeE DIIEKTPOHHOTO JTOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.
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10. KapTa koMneTeHIuil 1M CUMIITHHBI

Ha3BaHue q¥CHUILIMHBI (KO}I H Ha3BaAHHUE€ HAIIPABJICHUNA HOL[FOTOBKI/I)

b1 0.34 OcuoBsl OroTexHoorMK (HampasieHue NoaAroToBku 35.03.04  «ArpoHomusi», poduiis CejleKIus U CEeMeHOBOICTBO
CeJIbCKOXO03 1 CTBEHHBIX KYJIbTYP)

Lens aUCIUILIMHBL

— OCBOCHHE CTYJCHTAMH TEOPETHUYCCKMX 3HAHHMW O KJICTOYHOW OMOTEXHOJIOTHH, KYJIbType INVItr0,3HaTh OCHOBBI
MOJICKYJIIPHOW OMOTEXHOJIOTUU ¥l TEHHOW WH)KCHEPHH.

3amaun JUCIIUTUIAHBI

- O3HAKOMMTbH CTYJIEHTA C OCHOBHBIMM JIOCTH)KEHUSAMU OMOTEXHONOrHH. [I03HaKOMUTH ¢ METOJaMH T'€HETUYECKOM
WH)KEHEPUHU PACTEHUH M UCTIOIB30BaHUHU HOBBIX (DOPM PACTEHHUI B CEITLCKOM XO3SHCTBE.

-00y4HTh CTyJEeHTa MPUHIHUITHAIIEHO HOBOMY
KIIOHAJIbHOMYMHUKPOPa3MHOXKEHUIO  (IOJydeHHE B YCIOBHUAX inVitro (B NpoOMpKE) pacTeHW, T'€HETUYECKU

UJIEHTUYHBIX UCXOTHOMY IK3EMILISIPY).

MCTOoY BEIr€TaTuBHOI'O Pa3MHOXCHUA -

B nporiecce ocBoeHMsT JaHHOW JUCIUTIIMHBI CTYACHT (JOPMUPYET U IEMOHCT

UPYET CIAEAYIOLINe

IPOLIECCHI y pacTeHUi

M -3,x4Bl1aIE TBMETO IUKAMHU
CUHTE3a HE3aMEHUMBIX AMUHOKHUCIIOT,
MPOU3BOJICTBA KOPMOBBIX APOXOKEH U
OCIJIKOB U3 BOJIOPOCIICH U IPrOOB.

Komnerenmun [IepeyeHb KOMIIOHEHTOB Texnomornu Dopma Crynenu ypoBHEN OCBOEHUS
Munexc | ®opmynupoBka (TuTaHUpyeMBbIe pe3yIbTaThI GbopMHUPOBaHHS  [OIIEHOYHOTO KOMTICTCHITH
00yJeHHS) cpe/ncTBa
O6menpodeccnoHAIbHbIE KOMIETEHITHH
DIIK-4 | Cnocobden N -1on43HATH OoCHOBHI | Jlexinu TectupoBanue Iloporognwlii
peaiu30BbIBATH MOJIEKYJISIPHON OHOJOTHH, CYIIHOCTh (ynoBJ1eTBOPHUTEIbHBIN)
COBpEeMEHHbIe Y 3a/1a4¥ reHeTH4ecKoi nmkenepuu B | JlaboparopHsie KontposbHas | 3Haer OCHOBBI MOJIEKYJISIPHOU
TeXHOJIOTUH U | PAaCTEHHUEBOJICTBE, KYyJIbTYpY KIETOK, | 3aHATHUSA paboTa OMOJIOTHH, CYHIIHOCTh W 3aJauu
000CHOBBIBATH UX | TKaHEM W opraHoB, mpoueccel | CamMOCTOSTENIbHAS TEHETUYECKOW  WHXKEHEpUH B
NpUMeHeHue B | pEry/SIIMM M caMOpEerysinuu 'y | pabora VYCTHBIN OTBET | pacCTEHHUEBOJICTBE, KYJIbTYpY
npodeccuoHaIbLHOM pacTeHuni; KJIETOK, TKaHEd H  OpraHoB,
AeATeJIbHOCTH; N-2,nayMeTs noiy4ars | IHTepakTUBHBIE MIPOLIECCHI perynasuuu u
Oe3BUPYCHBI MaTepuajd pacTEeHUH, | 3aHATHUSA CaMOPETYJISALMHN Y PACTCHHUI;
peryiaupoBaTh IIPOTYKIIMOHHBII

IpoaBuHYTHIMH
(xopo1o)

YmeeT nonyyaTh 6€3BUPYCHBIN
Marepuai pacTeHUH,
peryiaupoBaTh NpOIyKIIMOHHBIN
MIPOLIECCHl Y PACTEHUN
Boicoknit

(oTaM4HO)

Baageer MerogukamMu CHHTE3a
HE3aMEHUMBIX aMUHOKHCIIOT,
MIPOU3BOJICTBA KOPMOBBIX
JIpOXoKeH | OenkoB U3
BOJIOpOCTIeH U TpruOOB.
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