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JIUCT COI'JTACOBAHMIA
[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusimMu OI'OC BO no HampapiieHHo
noarotoBku  35.03.04 Arponomusi, mnpodunab TexHOIOTMH TNPOW3BOACTBA IMPOIYKIHUU
pacTeHHUEBOCTBA.

Pazpabortunk, k.c.x.H., foneHT Kynukora E.H.

[Iporpamma omoOpena Ha 3acemaHu Kadeapbl PACTEHUEBOJACTBA, 3EMIICICIUS U
arpoxumuu ot 24.01.2023r, npotoxoi Ne 6.

3aB. kadenpoii, k.c.x.H., foueHt Kymnukosa E.N.

Pabouast mporpamMMa TUCIUIUITMHBI COTJIACOBaHA Ha 3aCEJaHWHM METOJMYECKOW KOMHCCHH
dakynbTeTa arpOHOMHH U JIECHOTO X03siicTBa oT 16.02.2023, mpoTtokomn Ne 6.

[Ipencenarenb METOUYECKON KOMUCCHH, K.C.X.H., Jo1leHT JlemumoBa A.N.



1. Hesas 1 3aga4n y4eOHOM TUCHUIINHBI

Hear wu3ydyeHusi aucuHumauHbl  "OCHOBBI OHMOTEXHOJIOTMH'' OCBOCHHE CTYJACHTaAMHU
TEOPETUYCCKUX 3HAHUH O KJICTOYHOW OMOTEXHOJIOTHH, KyJIbType INVItr0,3HaTh OCHOBBI
MOJICKYJIIPHON OMOTEXHOJIOTHMH ¥ T€HHON MHKCHEPHH.

3agauu AMCHUIIMHBI:

1.0O3HaKOMHTH CTYIEHTa C OCHOBHBIMHU JIOCTHIKEHUSIMH OMOTEXHOJIOTHMU. [103HAKOMUTBH C
METOJaMU T€HETUYECKON HH)KEHEpUH PACTCHHUH W HWCIOJIb30BAHWU HOBBIX (hopM pacTeHHil B
CEILCKOM XO3SHMCTBE.

2.00y4uTh CTyIEHTa MPUHIUIHAAILHO HOBOMY METOJy BET€TaTUBHOTO PAa3MHOKCHHS -

KJIOHAJIbHOMYMHKPOPa3MHOKCHUIO (IIOJYYCHHE B YCIOBHSX inVitro (B CTEPUIIBHBIX YCIOBUSIX)
pacTeHU, TEHETUYECKU UJIEHTUYHBIX UCXOAHOMY 3K3EMILISIPY).

2. MecTto y4yeOHOli tucuumuinHbl B cTpykType OOIIL

Hucuummuaa bB1.0.33 «OcHOBBI OMOTEXHOJIOTHM» OTHOCUTCS K MaTEMAaTUYECKOMY U
€CTECTBEHHOMY Hay4yHOMY LIMKJIYy, BApUAaTUBHOM YacTH JUCLMILUIMH IO BBIOOPY (enepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa BBICIIErO MPO(ECCHOHATHHOTO 00pa30BaHUA
10 HarnpapJieHUI0 MoAroToBku 35.03.04 «ArpoHoMusi»

K uyucny BXOAHBIX 3HAHMI, HABBIKOB M KOMIIETEHIHMH CTY/E€HTA, IPUCTYIAIOLIErO K
U3YYEHHIO JUCLUIUIMHBL , JOJDKHO OTHOCUTBCS CIIEAYIOIIEe: CTYAEHT JOJDKEH OBITh CIIOCOOEH
HCII0JIb30BaTh OCHOBBI MaTeMaTHKHU, GU3UKU, XUMHH, OOTAHUKA U MUKPOOUOJIOTUH.

OcBoeHne yuyeOHOI JUCHUIUIMHBI CEIbCKOXO035MCTBEHHAsE OMOTEXHOJIOTHsI Oa3upyercs: Ha
3HAHUSX M YMEHMSX, IOJYYEHHBIX CTYACHTaMU HIpPU H3YYEHMM TaKUX JUCLMIUIMH Kak
"boranuka", "T'eneruxa"”, "®uznosgorus u 6noxumus pacrenuii”, "Mukpoodounosorus'.
3HaHUsI, YMEHUS U HaBBbIKH, (OpPMUPYEMBIE JAaHHON yueOHOW NUCUUIUIMHON, HEOOXOIUMBI IS
U3Y4YEHHs  TOCIENYIOIIHUX AUCHHMIIIMH  «OCHOBBI  CeJIeKIIMHM W CEMEHOBOACTBAY,
«PactenueBoacTB0», «KOpMONpPON3BOACTBO U JIYTOBOACTBOY», a TAaKXKe SABJISAIOTCA 0a30il s
3(QPEKTUBHOTO MPOXOXKICHUS MPOU3BOJICTBEHHOM TPAKTUKUM HA CEIIbCKOXO3SHCTBEHHBIX
IPEeINPUATHIX 00TaCTH.

3. Kommerenuun odyuyamouerocsi, (opmupyemble B pe3y/bTaTe OCBOeHUS Y4eOHOI
AUCHMILTUHBI

[Ipomiecc wm3yueHHWs] AUCHUIUIMHBI CEIBCKOXO3SHCTBEHHAss OMOTEXHOJOTHS HAaIlpaBlieH Ha
(dbopMHpOBaHUE CIEAYIOIINUX KOMIETEHIUI:

Kox 1 HaumeHnoBaHue Kon u HaumeHoBaHWE WHIUKATOPA TOCTUKEHUS KOMITETEHIIUU

KOMIIETEHIIUHU

OIIK-4 HUA-1 opk-43HACT OCHOBBI MOJICKYJISIPHOM OHMOJIOTHH, CYITHOCTH U

Crocoben 3a/layd TEeHETUYECKOM HWHXKEHEPUH B PACTEHUEBOJCTBE, KYIbTYPY

peann30BbIBATh KJIETOK, TKaHEH M OpraHOB, MPOIECCHl PETYJSAINH U CaMOPETYJISIIUNA

COBPEMEHHBIE Yy pacTeHHii;

TEXHOJIOTHH u

000CHOBBIBATH ux | MA-2 opx-aYMeeT nonydyaTh O€3BUPYCHBIN MaTepual pacTeHU,

MIPUMEHEHUE B

npodecCHOHANBHOM

EATENbHOCTIL: NUA-3  ncsBiageer  Meroaukamu CI/IHTe3av HE3aMEHHUMBIX
aMUHOKHCIIOT, MPOHW3BOJACTBA KOPMOBBIX JIPOXOKEH M  OEIKOB W3
BOJIOpOCIe U TprOoB.




4. CTpyKTYypa U cojep:xkaHue YUeOHO! JUCHMIIIIHHbI

OO6was TpyA0EMKOCTb AUCHUILUIMHBI COCTABIAET 3 3a4ETHBIC €IUHHIIBI
4.1 CTtpykTypa y4eOHOH TUCHHMIINHBI:

®opma o0yyeHus
Bun yaeOHO# paboThI Bcero vacos
OYHO 3209HO
AyIUTOpPHBbIE 3aHITHA (BCEro) 51 51 10
B mom uucne:
Jlexnuu 17 17 2
[TpakTHueckue 3aHATUS 34 34 8
JlaGopatopHbie pabOTHI
CamocTosiTeibHasi padoTa (Bcero), 49 49 94
B TOM YHCJIC TIOJITOTOBKA K AK3aMCHY
(KOHTPOJIb) 8 8 4
Bun npomMexxyTo4HOU aTTecTanun 3a4er 3avyer 3a4er
OO6mast Tpy10EMKOCTb, YaChI 108 108 108
3a4y€THBIC €UHUIIBI 3 3 3

4.2 ConepxxaHue pa3/iesioB y4eOHOM JUCHUIIMHBI

Pa3nen 1. BBeneHue B ces1bCKOX03HCTBEHHYI0 OMOTEXHOJIOTHIO.

I/ICTOI)I/ISI BO3HUKHOBCHHUA U paSBI/ITI/HI 6I/IOTGXHOJ'IOFI/II/I. TpaI[I/IIII/IOHHafl 1 HOBas 6I/IOT€XHOJ'IOFI/I$I.
[TpenMeT 1 METOMBI CENbCKOXO03IUCTBEHHOW OMOTeXHONOTHU. CBSA3b OMOTEXHOIOTHUHU C IPYTHUMHU
6I/IOJ'IOFI/I‘~I€CKI/IMI/I u CCJ'II:CKOXO?;?[ﬁCTBGHHBIMPI Ha}’KaMI/I. POJ'II) 6I/IOT€XHOJ'IOFI/II/I B YCKOI)GHI/II/I
HAyYHO-TEXHHUYECKOTO TpOTrpecca B arpompoOMBIIUIEHHOM Mpou3BojacTBe. [IpuopureTHbIE
HaIpPaBJIEHUS U MUPOBOH ypOBEHb OMOTEXHOJIOTUH KaK HAYKU U OTpaciiy MPOU3BOCTBA.

Pa3nen 2.0CHOBBI MOJIEKYJIAPHOIH OMOJIOTHH, MOJIEKYJISIPHOM FreHeTUKH U TeHOMMKH.

[IpeamMer u METOABI MOJEKYISIPHOW OHOJIOTHM W MOJIEKYJIsipHOM reHeTuku. CocTaB u
CBOICTBAa HYKJIEHMHOBBIX KHCIOT Kak HOCHTeNell reHeTudeckoi wuHpopManuu. Pomb
MOJIEKYJISIPHOM OMOJIOTHUH B Pa3BUTUN OMOMH)KEHEPUH U OMOTEXHOJIOTHH.

MounekynspHble OCHOBBI HAcCIEACTBEHHOCTH. HyYKIIEMHOBBIE KHCIOTHI - MYPUHOBBIE U
nUpUMUIUHOBBIE ocHOBaHus. [Tomumopduzm JJTHK.

Permnmukanus JIHK. Penapauust [IHK. Pexombunanus JTHK. 'enernueckuii koa. OcHOBHbBIE
CBOMCTBA F€HETUYECKOTO Kojia. CucTeMa TpaHCIISIUHY invitro.

Paszpnen 3 I'eneTnyeckasi HHKEHEPUsI PAaCTEHHH.

CymHoCTh W 3aJjaud TEHETHUYECKOW HHXKeHepHuH. Buasl M 0COOEHHOCTH BEKTOPOB.
Meroapl mpsMOro mepeHoca TeHeTwdeckod  uHpopmaruu.  [Ipobrmembr  skcmpeccuun
TpaHc(OPMHUPOBAHHBIX TeHOB. [lepeHoc TeHOB M30JIMPOBAaHHBIMU MeTa(a3sHBIMH XPOMOCOMaMH.
OcHoBHbIE POOJIEMBI MTOJIYYE€HUS TPAHCTEHHBIX PACTEHHIA.

Pa3nesn 4 IlpumeHeHue MeTO0B invitro B cejieKIUM PacTeHUIl.

OcHOBHBIE ¥ BCIIOMOraTelbHble METOJbl. VIcronp30BaHME METOAOB invitro  amis
PasMHOXKEHHSI  HEXHU3HECHOCOOHBIX TuOpuaoB. OmnonorBopenue invitro. Ilomyuenue
raluIONAHbIX  pacTeHui. KynbTMBHpOBaHME HW30JUPOBAHHBIX IBUIBHUKOB, IBUIBLBI U
MHUKpOCTIOp. AHIPOTeHE3, IAPTEHOI'€HE3, THHOTEHES.



Pa3nes SKyabTHBHpOBaHNe KJIETOK M TKaHeil.

CymHocTh U 337a4M KJIETOYHOM OuoTexHojoruu. KynbTHBHpOBaHHE H30JUPOBaHHBIX
KJIETOK, TKAHEeW W OpraHoB B YCIOBUsX invitro. Micropus pasButus merona. OOBEKT U METO/bI
HUCCIIENOBAHUMN.

[TutarenbHbIE Cpebl, UX COCTAaBICHHUE. MICTOUHMKY MOTy4eHUs SKCIIJIAaHTOB.

KanmycHas TkaHb Kak OCHOBHOM 0OBEKT uccienoBaHuil. [lennpepeHuupoBka kak 00s3aTesIbHOE
yCIIOBHE TIEpeXoa CIEHaTN3UPOBAHHON KIETKU K JEJICHUIO M 00pa30BaHUIO KaJTyCHOW TKaHHU.

["opMoOHBI, HHAYLUpPYIOLTUE AeaUbEePEHIIUPOBKY

Pa3zgen 6 KiionajibHoeMMKPOpPa3MHOKEHHE U 0310POBJIEHHE PACTEHHH.

[TpumeneHne METOAOB invintro s pa3MHOXKEHUS W O3J0POBJICHHUS TMOCAJA0YHOIO MaTepuaa.
[TpeumyiiecTBa MeTo/1a KJIOHATTbHOTOMUKPOPA3MHOKEHUSI.

Knaccudukanus MEeTo10B KIIOHATBHOTOMUKPOPA3MHOKCHHSL.

TexHonorusi moyydeHuss OE3BUPYCHOTO IMOCAJA0YHOIO MaTepuana Ha mpumepe Kaprodens,
3eMaIHUKA. OCcOOEeHHOCTH KIIOHAJIBHOT'OMUKPOPA3SMHOKCHHA LBCTOYHBIX, IIJIOJOBO-ATOJHBIX,
JPEBECHBIX JTUCTBEHHBIX U XBOMHBIX PACTCHUH.

4.3. Pa3nennl y4eOHOI TUCHUNIUHBI M BU/T 3aHATHIA

No | HaumenoBanue paznenoB | Jlekuuu | Ilpakr. Jlabop. | CPC | Kontpons | Bcero
ILI. | Yy4eOHON AMCHUIIIIMHBI 3aHATHUSI | 3aHATHUSA
1 | Beenenue B 2 2 4 1 9
CEJIbCKOXO35ICTBEHHYIO
OMOTEXHOJIOTHIO
2 | OCHOBBI MOJICKYJISIPHOM 4 4 4 1 13
OHOJIOrHH,
3 | Ienerndeckas 2 4 4 1 11
WHXEHepHsl pacTeHU
4 | [IpumeHeHne METOOB 2 4 4 1 11
INVitro B CeNeKIUU
pacTeHun
5 | KynpTuBupoBanue 5 6 8 2 21
KJIETOK U TKaHEe!
6. | KimonanpHOEMHKpOpa3MH 2 14 6 2 24
OKEHUE U 03/IOPOBJICHUE
pacTeHui
Bcero 17 34 49 8 108

5. Matpuua ¢opMupoBaHusi KOMIETEHIHI 110 THCIHUILIMHE

O6menpodec- O6mee

Ne CHOHAJIBHBIE | KOJINYECTBO
Pa3nesbl, TEeMbI JUCHHUIINHBI .
ILII. KOMIETEHIIMH | KOMIIETeHINI
OIIK-4
1 | BBeneHue B celnbCKOX03IHCTBEHHYIO OMOTEXHOIOTHIO + 1
2 | OCHOBBI MOJICKYJISIPHOM OMOJIOTHH, MOJIEKYISIPHON + 1

T'CHCTUKH U TCHOMUKHU

I'eneTnueckas HWHXKCHCPUA paCTCHI/Iﬁ

[IpuMmeHeHrne METOIOB invitro B CENIEKIINH PACTeHUIA

KynbTUBHpOBaHUE KJIETOK U TKAHEHN

olu] lw
+|+| +|+
I

KiloHanmpHOEMHMKPOPAa3MHOKEHUE U O3J0POBIICHUE
pacTeHui




6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

OO0bemM aynuTOpHBIX 3aHATHH Bcero 51 wyaca, B T.4. JieKIUMU 17 4acoB, MpaKTHUYECKUE

3adsaTus 34 4acos.

28 % — 3aHATUS B MHTEPAKTUBHBIX (opMax oT oObema ayauTOpHbIX 3aHsATHH. (CorimacHo

®I'OC no HanpasneHuto noArotoBku 35.03.04 «Arponomust » He MeHee 20% 3aHATHI TOJHKHO
MPOBOAMTHCS B UHTEPAKTHBHOU (hopme)

Bun
3aHSTHS
Hcnonb3yemble HHTEPAKTUBHbIE OOpa3oBaresbHble | KomuuecTBo
Cemectp (JI, I13,
TEXHOJIOTUH U TeMa 3aHATUS 4acoB
JIP n
ap.)
3 J [IpoGnemuas nekuus «l'eHHas uHXkeHepusa. 3a U 4
IIPOTUBY»
1P KomnektuBaass pabora B rpymme «CocTaBiieHue 4
IIUTATENIBHBIX CPEJ IJIs KyJIbTUBUPOBAHMS KJIETOK U
TKaHEN»
JIP HNHTepakTUBHOE  IyTELIECTBUE «Texnonorus 10
MUKpPOKJIOHUPOBAaHUS  LBETOB, 3E€MJISIHUKA U
KapTodes»
HUroro: 18

[TpriMepbl HHTEPAKTUBHBIX (OPM U METOJIOB MPOBENCHUS 3aHATUN: POJIEBBIE U JIEJIOBbIE

UTPBl, TPEHUHI, UTPOBOE MPOECKTUPOBAHUE, KOMIIBIOTEPHAS CUMYIISALHUA,JIEKIU (IpobaemMHas,
BU3YyalIM3alus U Jp.), JUCKyccus (C «MO3TOBBIM LITYPMOM» M 0€3 HEro), mporpaMMHUpPOBAHHOE
oOydeHue u Jip.

o ko

~

10.
11.
12.
13.
14.

7. YueOHO-MeTOAMYECKOe o0ecnmedyeHHe CaMOCTOSTEabHOM paﬁDTbI CTYJAE€HTOB.

OneHouHble cpeacTBa VIS TEKYILIEro KOHTPOJS YCIIeBAEMOCTH, IMPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOCHMS M CHHUIJIMHbI

KoHTposbHbIe BONPOCH! A1 UTOrOBOM aTTecTaluy (3a4erT)

Kakue riiaBHbIE HaIlpaBJIEHHWs HCIOJIB30BAaHUSA KYJIbTYpPhl H30JMPOBAaHHBIX KIETOK H
TKaHEW pacTeHuil B OMOTEXHONIOrUU?

OCHOBHBIE KOMIIOHEHTBI TUTATENIBHBIX CPEJl, UCIIOJIb3YEMBIX JUIsl KaJIIIycOreHe3a?
Kamnycnas tkanb. Crioco6 mosydeHus KaJulyCHOM TKaHHU.

[Tonstue nenudepeHIUpPOBKH KieTok. [louemy oHa sBiseTcss 00sS3aTENbHBIM YCIOBHEM
nepexo/ia CelaJTu3upOBaHHOMN KJIETKH K JIEJICHUIO U KaJTycoOOpa30BaHUIo.
[TaccupoBanue. Heo6xoaumMocTh maccupoBaHUSKAJUTYCHOM TKaHU.

Uto npeacTaBisIOT COOOM «OIyXOJeBbIe» M «IPUBBIUHBIE» TKaHU? WX cX0ACTBO U
pa3ianyne ¢ KaJuIyCHBIMH.

[TprunHBI HEOAHOPOAHOCTH KAJTYCHBIX KIJIETOK.

[Tonstne «comarnyeckas rudpuau3anys» OcoOEHHOCTH MONYYEHHUsT M KyJIbTUBUPOBAHUS
M30JIMPOBAHHBIX MPOTOILIACTOB.

TOTUIIOTEHTHOCTHKAJTYCHBIX KIJIETOK.

OcHoBHbI€e THIIBI MOp(OTeHe3a B KyJIbTYpe KaJITyCHBIX KJIETOK.

OCHOBHBIE 3TaIlbl COMAaTHYECKOT0 YMOPHOTeHe3a.

Kak nomny4aroT u HCIOJIB3YIOT KYJIBTYPY KICTOYHBIX CYCIICH3UM.

Bo03M0XHOCTH KJIIETOYHOU CEJIEKIIUH.

KnonaibHOEMUKPOpPAa3MHOKEHHUE PACTCHUH.




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

OcCHOBHBIE 3Tarnbl KIIOHATbHOTOMUKPOPa3MHOXKEHUSI PACTCHUH.

[Tyt 0310pOBIIEHNS TOCATOYHOIO MaTeprasa OT BUPYCOB.

VYcnosus, o0ecnieunBaroie MUKpPOPa3MHOKEHUE PACTEHUH.

BnusHue reHoTuna 1 Bo3pacTa MepBUYHOIO SKCIUIAHTAHTA HA MUKPOPA3MHOKEHUE.
Pernukanusa JIHK.

Penapanusa JJHK.

PexomOuHanusi.

I'eneTnueckuii Kox.

Tpanckpunuus.

Tpancnsuus.

Koncrpynposanue pekomOouHanTHbix JJHK

[TonsiTre pUTOropMOHOB.

Mexanu3m eicTBHS (PUTOTOPMOHOB.

Knaccudukanust puToropmMoHOB.

CHHTETHYECKHE PETYIIATOPHI POCTa U UX KJIaCCU(UKAIIHSL.

Perynauus opranorenesa.

DUTOPEryJIATOPBI B CUCTEME 3aIMUTHI PACTCHUH.

[IpumeHeHue peryasiTopoB pOCTa U Pa3BUTHUS PACTEHUH MPU BO3EIBIBAHUH C/X KYIBTYP.
Okosnoruyeckasi 0e3011aCHOCTh IPUMEHEHUS PETYJISATOPOB POCTA PACTEHUM.
['enernyeckas 6€30MacHOCTb IPUMEHEHUS PETYIATOPOB POCTa PACTCHHIA.
[TepcrieKTHBBI TPUMEHEHUST (UTOPETYIISITOPOB B PACTCHUEBOCTBE.

I[J'ISI IIPOBCACHUA TGKYHICﬁ arTeCTall MOT'YyT TaKXKC INPUMCHATHCA TCCTOBLIC 3a/IaHUS.

1.

KaJ'IJ'Iy'CHaSI TKaHb COCTOUT U3 KJICTOK:

a) mudpepeHIIMPOBAHHBIX; 0) napeHXUMHBIX;
B) nenuddepeHIpOBaHHBIX; T') MOJIOBBIX.
KamrycHyro TKaHb MOYKHO TIOJTYYHTH U3 :

a) cTebens; 0) mouex;

B) IBUTBHUKOB;  T) BCEX YaCTEW PaCTCHHI, IEPEUNCIICHHBIX BBIIIE.

Kakoe cooTHoIIIeHE TOPMOHOB PETYIHUPYET MPOIECC PU3OTeHE3a B KAIITyCHON
TKaHU:

a) ayKCHHOB OOJIbIIIE, YeM ITUTOKHHUHOB;

0) IUTOKUHUHOB OO0JIbIIIE, YEM ayKCUHOB;

B) IUTOKMHUHOB OOJIBIIIE, YeM aOCIIM30BOM KHUCIIOTHI;

') HUTOKUHUHOB CTOJILKO K€, CKOJIBKO U ayKCHHOB.

Kakoe cooTHoIIeHE TOPMOHOB PETYIHUPYET MPOIecC 00pa3oBaHUs
aIBCHTHBHBIX ITOYCK M KAILUTYCHOW TKAHH:

a) ayKCHHOB OOJIbIIIE, YeM ITUTOKHHUHOB;

0) IUTOKHHUHOB OOJIBIIIE, YEM ayKCUHOB;

B) IMTOKMHUHOB OOJIBIIIE, YeM aOCIIM30BOM KHUCIOTHI;

I') IUTOKUHUHOB CTOJILKO K€, CKOJIBKO U ayKCHHOB.

Kak gacTo KamuryCHyI0 TKaHb MepecakuBarOT Ha CBEXKYIO MMUTATEIBHYIO CPEY:
a) uepes 1 Hexeno;

0) yepes 2 Henenw,

B) uepe3 3 Henenw;

I) yepe3 5 HeJllelnb.

Ha xakoii u3 a3 pocToBoro mukia HabIr01aeTCs MPUPOCT KAJUTYCHON TKaHU C
YCKOPEHHUEM:

a) Ha JTaTeHTHOMU (a3ze; 0) Ha orapudmudeckon hase;

B) Ha CTallMOHApHOM (ha3e; T) Ha JTUHEWHOH dase.

['eTepOreHHOCTh KAJLTyCHOM TKaHU BBI3BIBAIOT:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) IEpBUYHBIN IKCIUIAHT;

0) cocTaB NMUTATEIBLHOM CPEIbI;

B) UMCJIO CyOKYIbTUBUPOBAHUM;

r) Bce (haKTOpbl, IepeUHCICHHBIE BhIIIIE.

Kakoe Bpemst HeOOXOMMO ISl aBTOKJIABUPOBAHUS MUTATEIBHOM CpeJbl pr
TeMreparype 120° u naBnennnu 1 arm:

a) 10 Munyr; 6) 20 MuHYyT;

B) 30 MUHYT; r) 40 MUHYT.

Moutozible, aKTUBHO PACTYILME TKAHU BBIJIEP/KUBAIOT B CTEIUPU3YIOLIEM
pacTBope:

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

B) 10...12 munyrT; r) 15...18 MuHYT.

OppeBecHeBIINE TKAaHU CTEOIS BBIICP)KUBAIOT B CTEIMPHU3YIOIIEM PacTBOPE:
a) 4...6 MUHYT; 0) 6...8 MUHYT;

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

CKOJIBKO CYIIECTBYET 3TAIOB KJIOHATILHOIOMUKPOPa3MHOXKEHHUS:

a)2; 0) 3;

B) 4; I') HEOTPaHNUEHHOE KOJIMYECTBO.

Kakoii k03¢ punmenT pa3sMHOKEHUS MOKET ObITh OJTYYeH PH

KJIOHAJIbHOMMMKPOPa3MHOKEHUH KapTodes B TeUeHHE roja:

a) 100 pacrenui; 6) 1000 pacrenui;

B) 10 000 pacrenwii; r) 100 000 pactenuii u 6o:ee.

Kakne npruembl He0OX0IMMO TPUMEHSTD ISl 03I0POBIICHHS TOCAJOYHOTO

MaTepuaia OT BUPYCOB:

a) XeMHOTEeparnuio; 0) TepMOTEpaIHIo;

B) M30JIMPOBAHHBIE MEPUCUCTEMBI; TI') BCE IIPUEMBI, IEPEUUCIICHHBIE BBIIIIE.

[Ipu aganTanuu npoOUpPOYHBIX PACTEHUN:

a) pacTeHUs NepecaknBaOT B IOYBY C JIETKUM I'PaHyJIOMETPHUUECKUM
COCTaBOM;

0) KOPHU OTMBIBAIOT OT OCTATKOB MUTATEIILHON CPebl;

B) pacTEHUS MOAKAPMIIMBAIOT MUHEPAIbHBIMU COJISIMU;

I') IPOBOJIAT BCE MEPOTIPUSATHS, IEPEUHUCICHHBIE BBIIIE.

Kakoii TemnepaTypHbIil peKUM CO3JAI0T IPU XPAHEHUU PACTUTEIbHBIX TKAHEH

B )KMJIKOM a30Te:

a)— 150° C; 6) —196° C;

B) — 200° C; r) —210° C.

Comaruueckasi THOpUAN3aUs — 3TO CIUSHUE:
a) COMaTUYECKUX KJIETOK; 0) MPOTOILIIACTOB;
B) KQJUTyCHBIX KJIETOK; T') KJIETOK CYCIIEH3MOHHOU KYJIbTYPHI.

Kakune ¢akTopsl 0THOCATCS K a0MOTHYECKUM:

a) 3aCOJICHHUE;

0) 3aMOpPO3KH;

B) yIbTpadUOIETOBOE U3IIYUYEHHUE;

r) Bce (PaKTOpbI, MEPEUNCICHHBIE BBIIIE.

Kakue gakTopsl 0OTHOCATCS K OMOTUYECKHUM:

a) uronatorensl;  0) 3acoleHUE;

B) 5pO3Usl TIOYB; T') 3aMOPO3KH.

Yro HeoOX0AUMO T0OABUTH B MUTATENBHYIO CPEy, YTOOBI MOTYYUTh
pacTeHus KapTodens, ycTOWIUBbIE K (PUTOMATOTEHAM:

a) NaCl; 0) CdNos.

B) TOKCHH; r) KNOs.

Kakue cenexkTuBHBIE (PaKTOPHI MPUMEHSIOT IPU KIETOUYHON CENEKIIUN



Ha YCTOMYMBOCTh PaCTeHUN K (PUTONATOT€HAM:
a) UTOTOKCHUHBI, 0) putomnarores;
B) KYJIbTYpaJIbHYIO KUJIKOCTh, T) BCE (PAKTOPBI, IEPEUNCICHHBIC BHIIIIE.
21. Kakoii u3 nepeyncaeHHbIX 3TAllOB KPUOCOXPAHEHHUS TPOUCXOUT OBICTPO:
a) 3aMOpaKUBaHUE;
0) pa3MOpakMBaHUC;
B) NMPOBEPKA HA )KU3HECTIOCOOHOCTB;
r) Bce (haKTOpbl, IepeUHCICHHBIE BhIIIIE.
22. Ilpu BeieneHnu ToTasibHON PHK G0IpIIMHCTBO MOEKYI B TIOTY4YEHHOM
npernapaTe COCTaBJISAIOT:
a) MPHK u TPHK; 6) MPHK u pPHK;
B) TPHK u pPHK; r) cooTHomeHue Bcex TunoB PHK paBHbI.
23. Kakue pecTpULIMpYIOIMINEIHI0HYKIIea3bl HAn0O0JIee YacTO UCTIONb3YIOT
[P KJIOHUPOBAHUU M aHAJIHM3E TeHOMA:
a) | Tuma; 0)ll Tuma;
B) Il Tuma; r) lulll Tuna.
24.Ckopoctb asmxenus pparmentoB JJHK B arapo3HoM rese 3aBUCUT TOJBKO OT:
a) KOHIIGHTPAIIUH arapo3bl B relie;
0) pazmMepa MOJICKYJIBI M OT KOHIICHTPAILIUU arapo3bl B Ielie;
B) HAMPSHKEHHOCTH 3JIEKTPUUECKOTO OIS,
) pa3Mepa MOJIEKYJbl, KOHLIEHTPAllU1 arapo3bl, HAMPSYKEHHOCTU 3JIEKTPUYECKOIO MOJIs, U
koH(popmanuu monekyn JJHK.
25. Buzyanusuposats JJHK B arapo3Hom resie MOXKHO IOCI€ OKPAaCKH Ielis:
a) OpoMHUCTBIM 3TUIEM;  0) OpoM(DEHOTIOBBIM CHHHM;

B) ayKCHUHOM; ') LUTOKUHUHOM.

26. Yro Takoe penapauusa JHK:
a) CaMOY/JIBOCHUE; 0) nepenuceiBanue nHopmaruu Ha MPHK;
B) CAaMOKOPPEKLUS; T') pa3/ielleHue Ha TeHBI.

27. Yto Takoe perumkanus JHK:
a) CaMOY/IBOCHHUE; 0) nepenuceiBanue nHGopmarun Ha MPHK;
B) CAMOKOPPEKIIHS; T) pa3zelieHue Ha TeHbl.

28. Kakoii Tpumuier (kogoH) MPHK cooTBeTcTByeT reneTuueckoMy Koy
JIHK — ATLI;
a) HAT; 0) TAT;
B) VTII; r) YAT.

29.Kakoii tpumiet (kogon) MPHK cooTBeTcTBYeT reHeTUYECKOMY KOAY

JHK — TTA:
a) IIY;  0) AAT;
B) IT; r) AAY

30. Kakoii tpumuter (konon) MPHK cooTBeTcTByeT reneTnueckoMy Koy
JHK — LIIT:
a) AAY; 0)ITY;
B) TTA; r) I TA
31. Yro Takoe TpaHCKPHIILIUS pU OMOCHHTE3e OelKa:
a) camoyzasoenue JTHK;
6) nepenuceiBanue nHpopmarnuu ¢ IHK na MPHK;
B) camokoppekuus JTHK;
T') pa3/ieNieHue HyKJICHHOBBIX KHCIIOT Ha T€HBI.



8. YueOHO-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTeyeHue TUCIUILINHBI.
8.1 OcHoBHas IuTEpaTypa

1. MlnoruukoBa, JI.SI. Cenbckoxo3siiicTBeHHass OMOoTexHONOTHs : TmpakTukym / JLA.
IInotaukoBa. — Omck : U3n-o PI'BOY BIIO OMI'AY uwm. I1.A. Cronsmuna., 2021. —
80 c.

2.Kusimko H.B. OCHOBBI CeIbCKOXO3SMCTBEHHON OMOTEXHOJOTHHU: Yyuel.mocodue ist
CTYACHTOB OYHOH © 3a04HOi (¢opM 0OydeHUs HaNpaBICHUH IOATOTOBKH
35.03.04«Arpornomusi», 35.03.05 "CamosoactBo" H.B.Kusamko; @I'bBOY BIIO
«IIpumopckass rocynapCTBEHHas CEJIbCKOXO3SMCTBEHHAs akKaaeMus». — YCCYPHUCK,
2014.-110c.

8.2 lomosiHuTEeIbHAS JMTEpPATypa
1.Cenbckoxo3siiicTBeHHAs1 OUOTEXHOJIOTHS [ DJIEKTPOHHBIN pecypc] : yuel.- MmeToand. mocod.
JUTSI BBITIOJTH. JIAOOpaT.-MIPaKT. 3aHATHI U caMOCT. paboThI 1715 cTyA. 00y4. o Hamp. 35.03.04.
"Arponomus", 35.03.05 "CanoBoactBo" / Bonoron. TMXA, Kad.pacrenueBoctsa ; cocr.: E. U.
Kynukosa, O. B. Uyxuna. - Onextpon.aas. (265 K0). - Bonoraa ; Monounoe : BITMXA, 2014. -
29 c. - Cucrem.TpedoBanusi:AdobeReader
Bremnss ceplika: https://molochnoe.ru/ebs/notes/463/download
2. CebCKOXO0351iICTBEHHASI OUOTEXHOJIOTHS : YYCOHHK JIJIS BYy30B, 00YHY. TI0 C.-X.,
ecTecTBeHHOHayyH. u niefl. crell. / [B. C. lllesenyxa u ap.] ; mox pen. B. C. IlleBenyxu. - 3-¢
U311, mepepad. u gom. - M. : Beicmas mkoma, 2008. - 708, [1] c.
3. KanamnukoBa, EjleHa AHaToJILeBHA.

[IpakTHKyM 110 CEeTBCKOX03SMCTBEHHON OMOTEXHOJIOTHH : yueOHOE 1Tocodue s By30B
IO HaIp. U crell. arpoHoMuuyeckoro oopasosanus / E. A. Kanamnukosa, E. 3. Kouuesa, O. O.
Muponoga. - M. : KonocC, 2006. - 142, [1] c. - (YueOuuku u yue0.1mocoOust st CTYJICHTOB
BbICHI. yueb. 3aBefeHuit). - bubauorp.: c¢. 105-106

8.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCTIOIb3YeMbIX PHU NMPOBeIeHUH
HAYy4YHO-HCCJIeJ0BATEIbCKONH padoThl, BK/IIOYAs NepevyeHb NPOrpaMMHOro odecriedyeHus 1
HHG(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInueH3nOHHOEeNPOrpaMMHOeo0ecieueHne:

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. 0OT€YECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpustue 8. Kondurypamus, 1C: byxranrepus 8 (yuebHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIICKosncynbTanTl Iroc

KasperskyEndpointSecurity mist 6uzneca CtaHaapTHBIH

CBo00aHO pacnipocTpaHsieMoe JHIIeH3HOHHOe IPOrpaMMHoe odecreyeHne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.Y. OTCYECCTBCHHOC

Sunexc.bpaysep

HNudopManuoHHBbIE CIIPABOYHbIE CHCTEMBbI
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— EnuHoe okHO 1ocTyma K 00pa3oBaTeIbHBIM pecypcaM— PekKUM JI0CTYyIa:
http://window.edu.ru/

— UIIC «Koucynbrantllnroc» — pexxum gocryna: http://www.consultant.ru/

— Wurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(OpMAIHK (CepBep PaCKPBITUS

uHopManun) — pexkuM aoctyma: https://www.e-disclosure.ru/
—  Hadopmanmonno-npaBoBori  mopran [TAPAHT.RU - pexum  nmocryma:

http://www.garant.ru/

— ABToMaru3upoBaHHas crpaBouHas cucrema «Cenbxo3TexHukay (Web-Bepcus) - pexum
nocty: http://gtnexam.ru/

IIpodeccuonaibHbie 6a3bl JAHHBIX

— Hayunas snexkrponnas 6uoimoreka eLIBRARY .RU- pexxum nocryna: http://elibrary.ru

— Haykomerpuueckasi 60a3a JaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M IUTHPOBAHUSI—
pexxuMm gocryma:https://www.scopus.com/customer/profile/display.uri

— OdurmanpabicaiT®e1epaabHONCITYKOBITOCY1apCTBEHHOMCTATUCTUKH— PEXKUM JIOCTYIIA:
https://rosstat.gov.ru/ (OTKpbITHIH JOCTYII)

— Poccuiickas Axkagemuss Hayk, OTKpBITBII JIOCTYII K Hay4HBIM >KypHajaM — PEKHM
noctyma: http://www.ras.ru(OTKpbITbIi 10CTYIT)

— OdunmaneHeld caliT MUHHCTEPCTBA CEIIbCKOro xos3siicrBa Poccuiickoit deneparun —
pexkum pocryma:http://mexX.ru/ (OTKpBITHIH JOCTYII)

JJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

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

o DBC JIAHbB — pexum nocryma: https://e.lanbook.com/
3BC Znanium.com — pexxum gocrtyna: https://new.znanium.com/

DBC FOPAUT — pexum nocryma: https://urait.ru/

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

OneKTpoHHas oubnuorexa U3J1aTEBCKOTO LEHTpa «AKaneMus»:
https://www.academia-moscow.ru/elibrary/(xosnexims CITO)

3BC ®I'bOY BO Bomoroackas TMXA — pesxxum goctyna: https://molochnoe.ru/ebs/

©)
@)
©)
@)

9. MarepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHUIIUHBI

VYuyebHast ayauTopusi s NPOBEAEHUS 3aHATHH JIGKIMOHHOTO M CEMMHApCKOIro THIIA
(IpakTHYECKUE 3aHSTHs); TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALMH; TEKYIIEro KOHTPOJISA
U TIPOMEXKYTOYHON aTTecTaluu

OcHamnieHHOCTb: YueOHast Mebenb: ctoiasl — 40, crymbs — 80, ayauTopHas JocKa,
kadenpa.OcHoBHOE 000pyIOBAaHUE: FKpaH Ui IpoekTopa 1 MmT., MpoeKTop - 1 MmT., KOMIBIOTED
B KOMIUIEKTE - | mT.

VYuebnas aygutopus JlabopaTopuss OMOTEXHOJIOTHH, JJIS TPOBEICHHS J1aO0OpaTOPHBIX
3aHATHA. OCHAIIEHHOCTD:

VYyeOHast Me0Oesb: CTOJBI Ui PEaKTUBOB — 3, CTYJbs — 4, mKad AJ1 XpaHEeHHUs] y4eOHBIX

MaTepUaoB. — 1.
OcHoBHOe oOopynoBanue: kaptodenpHoe aepeBo KJ/[10, XoOIomunmpHUK, KOHIUIIMOHED,
YBIIQKHUTEID BO3/yXa, LITaTHUB nabopaTOpHBII 1/bpoHT.paboT IDP.

VYuebHast aymutopus  JlaGopaTopusi MHKpPOKIOHAJIBHOTO pa3MHOXKCHHS pPACTCHHH, LIS
IpOBEICHUS TaOOPAaTOPHBIX 3aHATHHA

OcCHAIIEHHOCTE:
VYuyebHast meOenb: CcTONBI Ui npubopoB — 5, crynabs — 3, mkad ans npubopo — 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: JTA00PATOPUS MUKPOKIOHATBHOTO Pa3MHOKEHUS PACTEHHH, CTOI (715
tutpoBanus HB-1200 TK), xomogmneauk NOrdNRT 144, TaiiMep saeKTpuYecKHii HEACIbHBIN,
anekTporuutka [IckoB-2, BojoHarpeBatenb [hermex »sJIEKTPUYECKUH aKKyMYJISIIMOHHBIM,
OCBETUTENb, OnoaucTHIIIATOp 3ekTpuueckuii 63-4, Becer BJITK 1100, ckanpnenu, TUHIETHI,
CHHUPTOBKH, IPOOUPKH.

OBECIHIEYEHHWE OBPA30OBAHMA JJIs JIUL C OB3

Jlns obGecnieuennss 0Opa3oBaHMs MHBAIWIOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3A0POBbA pCain3alsad AUCHUINIMHBIMOXKCT OCYHICCTBIIATLCA B aAalITUPOBAHHOM BUAC, UCXOOS U3
WHIUBHIYyJIbHBIX TICUXO(PHU3UIECKUX OCOOCHHOCTEH U MO JTMYHOMY 3asBICHUIO 00YYaIOIIerocs,
B 4aCTH CO34aHuA CIICHUAJIbHBIX YCHOBHﬁ.

B cnenuanbHbIe YCIIOBHS MOTYT BXOAWTH: IPEAOCTABICHHE OTICIBHON ayJUTOpPHH,
HEOOXOMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAMMYIO
TEXHHUYECKYIO TIOMOIIb, BBIOOP (OPMBI MPEAOCTABICHUS HHCTPYKLUH T10 MOPSAKY ITPOBEICHHS
TCKYLICTO KOHTPOJIA u HpOMe)KYTOqHOﬁ aTTecTranuu, HCIIOJIB30BaHUEC CIICUAJIBHBIX
TEXHHUYECKHUX CPECTB, IPEJOCTABICHUE MIEPEPhIBA ISl TPUEMa IHIIH, JIEKAPCTB U JIp.

I[JI?I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIBTAIMH C NCIIOJIb30BAHUEM HIICKTPOHHOMU TTOYTHI.

VY4eOHO-METOANYECKUE MaTepuasbl JJIsl CaMOCTOSITENIbHOM padOThl O0yYaromuxcs W3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3710poBbst (OB3) npenocTasistorcs
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS U BOCIPHUATUS HH(OPMALIUH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyIeHNsIMM OITOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.
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10. Kapra komMneTeHIuil TUCHUIIHHBI

PACTEHHEBO/ICTBA)

Ha3zBanue nucuunianHbl (KO U HA3BaHHE HANIPABJIECHHS MOATOTOBKH)
B1 0.34 OcuoBsl OuotexHosoruu (HanpasjeHue HoAroToBKu 35.03.04 «ArpoHomusy, mpoduias TeXHOT0rHH MPOU3BOACTBA MPOXYKIIHH

HeJ’IB JUCHUITIIMHBI

— OCBOCHHE CTYJCHTAMH TEOPETHUUECKHX 3HAHHH O KJICTOYHOW OMOTEXHOJIOTHH, KyJIbType INVIitro,3HaTh OCHOBBI
MOJICKYJISIPHOM OMOTEXHOJIOTUU M T€HHOW MHKEHEPHUH.

3amaun JUCIUTILUIAHBI

- 03HAKOMMHTH CTY/ACHTA C OCHOBHBIMHU JOCTIDKEHHSIMH OMOTEXHOJNOTHH. [I03HAKOMUTH C METOJaMH T€HETUYECKOM
WH)KEHEPUHU PACTEHUH U UCTIONIBb30BaHUM HOBBIX (DOPM pacTeHUH B CEITLCKOM XO3SHCTBE.

-00y4HTb CTyJeHTa MPUHIMITHAIIEHO HOBOMY
KJIOHATbHOMYMHUKPOPA3MHOKEHHUIO  (TTOJIy4eHHE B YCIOBHUAX InVitro (B TpoOWpKE) pacTeHHi, T€HETUYECKU

WJICHTUYHBIX HCXOTHOMY 3K3EMILISPY).

MCTOY BEIr€TaTUBHOI'O Pa3MHOXKCHUA -

B nporecce 0ocBOCHMS TaHHOM JUCHUIIIMHBI CTYACHT ()OPMHUPYET M ICMOHCT

UPYET CIEaYIOIINe

MPOLIECCHI Y PacTeHUH

N -3,4B1aIe TBMETOIUKAMHI
CHHTE3a He3aMEHUMbBIX aMHHOKHCIIOT,
MPOM3BOACTBA KOPMOBBIX JAPOACKEH U
0eJIKOB U3 BOAOpOCIell U rpuboB.

Komnerenuun [lepeyeHb KOMIIOHEHTOB TexHomoruu Dopma CryneHu ypoBHEW OCBOEHUS
Nunexc | ®opmynupoBka (TuTanupyembie pe3yabTaTh (dbopMHUpPOBaHHS  |OLIEHOYHOTO KOMITETCHIIH
oOydeHus) CcpencTBa
Oob61menpodeccnoHaAIbHbIE KOMIIETEHITUN
DIIK-4 | Ciocoden HNA-1ync43HATH OCHOBEHI | JIeknnu TectupoBanue IloporoBblii
peaiu30BbIBATH MOJICKYJIIPHON OMOJIOTHH, CYIIHOCTb (Y10BJ1€TBOPUTEILHBIN)
COBpPeMEeHHbIEe Y 3a]jauy TeHeTHYecKoil nmxenepuu B | JlaboparopHsie KonrtponbHas | 3HaeT OCHOBBI MOJIEKYJISIPHOM
TEXHOJIOTHUH U | PaCTEHUEBOJICTBE, KYJIbTYpY KIIETOK, | 3aHATHUSA paboTta OMOJIOTUH, CYIIHOCTh W 3a7auu
000CHOBBIBATH UX | TKaHell U1 opraHoB, mpouecchl | CaMmocTosTeNnbHAS TCHETUYECKON  WHXKEHEpUH B
NpUMeHeHHe B | peryjlsilud U caMmoperyisauuu y | pabota VYCTHBIN OTBET | pacTEHUEBO/JICTBE, KYJIbTYpYy
npogdeccuoHaIbLHOM pacTeHuit; KJIETOK, TKaHEd U  OpraHoB,
NesiTeJIbHOCTH; N-2,nxayMeTh nony4ath | IHTepakTUBHBIE MPOLIECCHI peryisuuu u
Oe3BUPYCHBIM MaTepuan pPAacTeHUH, | 3aHATUSA CaMOpETYJISALINY Y PACTCHUH;
peryaupoBarhb MPOTYKLIMOHHBIN

IIpoaBUHYTHINH
(xopomo)

Ymeer nonyyaTs 6€3BUPYCHBIN
MaTepualn pacTeHHH,
PEryJIMpoBaTh NPOTyKIIMOHHBIN
MPOLECCHl Y PACTCHUI
Boicokui

(oTJIM4HO)

Bnaneer Meronukamu CHUHTE3a
HEe3aMEHUMBIX aMUHOKHCIIOT,
MIPOM3BOJICTBA KOPMOBBIX
OpOXOKEH U O0enkoB U3
BOJIOpOCTel U TprOoB.
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