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[Mporpamma pa3paboTaHa B COOTBETCTBHM C  (peAepalbHBIMH  TOCYIAPCTBEHHBIMH
TpeOOBAaHUSAMH K CTPYKTYpE MPOrpamMM TOATOTOBKH HAYyYHBIX M HAYYHO-TICIArOTHYECKUX KaJIpOB B
acrupaHType (AIBIOHKTYPE), YCIOBUSAM UX PEATU3AH, CPOKAM OCBOCHUS ITHUX MPOrPaMM C Y4ETOM
pa3muuHBIX (hopM 00yUeHHUsI, 00pa30BATEIILHBIX TEXHOJIOTHA M OCOOCHHOCTEH OTAEIBHBIX KaTEerOpHi
aCIMpPaHTOB (3IBIOHKTOB), YTBEPXKICHHBIX MpUKa3oM MHuUHHCTEpCTBA 00pa3oBaHHMs W HAyKd
Poccwuiickoit @eneparn ot 20 okTsaops 2021 1. Ne951.

Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa

npodeccopom Kadeapbl TEXHOJIOTUHU TIEPEePabOTKU

CEIIbCKOXO03UCTBEHHOM MPOYKIIHH,

JIOKTOPOM C.-X. HAYK B.H. [piuxo

PenieH3eHT: JOKTOp c.-X. HayK, mpodeccop B.E.Topukos



1. Ilnanupyemsble  pe3yabTaTbl O00y4eHHsl 1O  JMCUMILVINHE, COOTHECEHHbIEe
¢ IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHSI 00pPa30BaTeIbHOI MPOorpaMMbl (KOMIeTeHIHH
oOyuaromerocsi, opmupyembie B pe3yJbTaTe 0CBOEHH S TUCUUIIJIMHBI)

Ilepeyenb kommneTreHuui, GopMHUPYeMbIX Y4eOHOM JMCHUIUVIMHOW M IepeyYyeHb
IJIAHNPYEMBbIX Pe3yJbTATOB 00yUeHHs N0 Y4eOHOM JUCHMIIIIMHE

HazBanus xomnereHmit YacTy KOMIOOHEHTOB

I"OTOBHOCTBIO 3HATBL. IIYTH W METOJbI IPUMEHCHHUS OMOTEXHOJIOTHIA,

K TIPOBEJICHUIO MCCIICAOBAHUI |[00CCIICUMBAIOIINX IKOJIOTHUYESCKYHO 0€3011acCHOCTD
OHOJIOTHYECKOI a30ThHUKCAIIMK [ArpoJaHAma(TOB U MOIyYeHHE KaueCTBEHHOM PO TyKIHH

M [IPUMEHCHUIO OMOTEXHOJIOTHIA, [ YMeTh. IPUMEHHTH METObI IPUMCHEHHS OHOTEXHOJIOTHIA,
00€ecIIeUnBaIOIINX 00ECIIeUMBAIOIINX YKOIOTUICCKYIO O€30IaCHOCTh
PKOJIOTHUYECKYIO O€30MaCHOCTh  [arpoJIaHadTOB U MOTYUYCHNE KaYeCTBEHHOM MPOTYKIIUH
arposananiadToB u nonydeHre |[HaBBIKHM, ONBIT JeATEIbLHOCTH  IIPUMCHEHUS METOJIOB

Ka4eCTBEHHOW MPOTYKIIUN MPUMEHEHUS] OMOTEXHOJIOTHI, 00eCIIeYMBAOIIIX

(TTIK-5). PKOJIOTUYECKYIO 0€30IaCHOCTD arpojiaH/a(ToB 1 MOTy4YeHHE
Ka4eCTBEHHOU MPOTYKIIUU

CriocoOHOCTh MIPUMEHSITh 3HATB. COBPEMEHHbIE METObI U TEXHOJIOTUH UCCIIE/IOBaHMIT B

COBPEMEHHBIE METO/IbI U npoheCCHOHATIBHOM AESTEIILHOCTH, COOTBETCTBYIOLICH

TEXHOJIOTUU MCCIIEI0OBAaHUN B [HANPABIEHHOCTH MOATOTOBKH; OCHOBBI METOOJIOTHY HAYYHOTO U

npoecCHOHATBLHON HAYYHO-TEXHIHYECKOTO MCCIICIOBAHMS, aHAIM3a U CAMOaHAIN3a B

NesITeNIbHOCTH, rpoeccroHaTbHOM 1ESTEeNbHOCTH, COOTBETCTBYIOLICH

COOTBETCTBYIOIIEH HAIPaBJICHHOCTH ITOJITOTOBKH

HAIMPaBIEHHOCTH MOJATOTOBKU  [YMeTh: IPUMEHSATH COBPEMEHHbBIE METO/IbI M TEXHOJIOTHU

(TIK-8). MCCIIEA0BaHUM B TPOPECCUOHAIBHON 1S TENbHOCTH,

COOTBETCTBYIOIIEH HAIPABJICHHOCTH MTOJITOTOBKH, B TOM YHCIIE B
Me1arOrMYeCKON I TEIbHOCTH; UCIIOJIb30BATh METOIOIOTHIO
HAYYHOTO ¥ HAyYHO-TEXHUUECKOTO UCCIICIOBAHUS, aHAIM3a 1
caMoaHasM3a B IPO(ECCHOHATIBHOMN eI TENHbHOCTH,
COOTBETCTBYIOIIIEH HAPABIIEHHOCTH MOJITOTOBKH, B TOM YHCJIE B
Me1aroru4ecKon eI TeIbHOCTU

HaBbIku, OnbIT 1eSITEJILHOCTH. COBPEMEHHBIX METOJIOB U
TEXHOJIOTHIA UCCIeIOBAHUH B MPOGECCHOHATBEHOM JIeATeTbHOCTH,
COOTBETCTBYIOIIEH HAIMPABICHHOCTH MOATOTOBKH; METOJOJIOTHEN
HAY4YHOTO M HAyYHO-TEXHUUECKOT'O UCCIIEIOBAHUS, aHATIN3A U
camMoaHaM3a B MPOGECCHOHATLHOM JIETETBHOCTH,
COOTBETCTBYIOILIEH HAIPaBJIEHHOCTH MOJITOTOBKH, B TOM YHCJIE B
MEAArOrMYECKOMN NeSITETbHOCTH

2. Ilesu ¥ 3a1a4M OCBOEHUsI y4eOHOI THCIMIJIMHBI, MECTO TUCHMILIUHBI B CTPYKTYpe
00pa3oBaTeIbHON MPOrPaMMBbI ACIUPAHTYPbI

JuctmiuimHa ~ «BHOTEXHOJNIOTHN B PACTEHHEBOACTBE» BXOJAUT B BapHATUBHYIO 4YacTh U
U3y4yaeTcs Kak JUCHUIUIMHA 10 BBIOOPY. 3HAaHUS M HaBBIKM, MOJYYEHHBIE NMPU €€ U3YyYCHHH,
OyayT cnocoOCTBOBAThH MPUMEHEHHIO OMOTEXHOIOTHI TTPH BO3/ICITBIBAHIN CETHCKOXO03SCTBEHHBIX
KYJIBTYD, 00€CTIeuNBaIOINX HKOJIOTUYECKYI0 O€30MacHOCTh arposlaHAadToB M IMOMyYeHHUE
Ka4eCTBEHHOM IMPOIYKIIUH.

Lenv oucyunnumer: GopMupoBaHue  MNPO(HECCHOHATHHBIX KOMIIETCHIIMM Yy Oymaymux
BBIIMTYCKHUKOB, IOJATOTOBKA aCUPAHTOB K 3(PPEKTUBHOMY HUCHOJIB30BAHUIO TEOPETUUYECKUX U
NPaKTUYECKUX 3HAHWH O TEeHHO-WH)KCHEPHBIX, KIETOYHBIX METO/aX M TEXHOJIOTHSX CO3/IaHUS |
UCTIOJIB30BaHUsI TEHETHYECKH TPAaHC(POPMHUPOBAHHBIX (MOIU(UIMPOBAHHBIX) pacTeHUH B IIEJAX



paciMpeHusi UX pa3HOOOpasusi, WHTEHCH(UKAIMK IIPOW3BOACTBA M TOJYYEHHS HOBBIX BHJIOB
IPOJYKTOB PA3JIMYHOIO Ha3HAYCHUS

3aoauu oucyuniunol:

® u3yyeHME METOJOB M  TEXHOJOTMM MNpPOU3BOACTBA U  IepepaboTKu
CEJIbCKOXO031CTBEHHOU HPOAYKIIMU C HCIOJIb30BAaHUEM OOBIYHBIX, HETPAHCIE€HHBIX
(IpUPOIHBIX U CEJIEKIMOHHBIX) PACTEHUH, B €CTECTBEHHBIX U HCKYCCTBEHHBIX YCIIOBHSIX;

® U3y4YeHHE METOJI0B TEHETHYECKOW TpaHcpopMaluy, IepeHoca YyKepOoIHBIX
(IpUPOOHBIX MJIM HMCKYCCTBEHHO CO3JAHHBIX) JOHOPCKUX TI'€HOB B KIIETKH-pELUNHEHTHI
pacTeHui;

® u3ydyeHHE CHOCOOOB MOJYYEHHUs] TPAHCTEHHBIX OPraHW3MOB C HOBBIMU WJIH
YCUJIEHHBIMH IIPEKHUMU CBOMCTBAMU M IPU3HAKAMU;

® y3y4eHHE METOJO0B CO3JaHUs pPACTCHUM C MOBBIIMIEHHONW YCTOWYMBOCTBIO K
CTPECCOBBIM (aKTOpaM CpeJibl, BHICOKOH MPOAYKTHBHOCTBIO M KAU€CTBOM IPOTYKIIHH.

3. O0beM y4eOHOM AUCUMILIMHBI B 3a4eTHBIX EIMHHMIAX C YKa3aHUEM KOJUYeCTBA
aKaJeMH4YeCKHMX YacOB, BbIJIeJEeHHbBIX HAa KOHTAKTHYI0 padory oOydalwumuxcsi ¢
npenogasarejieM (M0 BHAAM Y4YeOHBIX 3aHATHH) W HA CaAMOCTOSITEJILHYI PpadoTy
00y4arIMXCcs

3.1 Ounas dbopma oOyueHus

Buj yuebHol paboThl 1 xkypc (rox oOyueHus)
OO011ast TPyA0EMKOCTh IUCIUIIMHBI, 3a4€THBIX €IUHUIL 3
4acoB 108
AyauTopHas (KOHTaKTHasi) paboTa, 4acoB 18
B T. Y. 3aHATUS JIEKIIMOHHOIO THIIA 6
3aHSATHUS] CEMUHAPCKOTO TUTIA 12
CamocrosiTesibHas padoTa 00y4alIuXxcs, YacoB 88
KonTpoJsb 2
By npoMexxyTo4Holl arTectanun 3ayer

4. CoaepskaHue IMCOMILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HMX KOJIMYeCTBa AKA/JeMHYECKHX YACOB M BHI0B y4eOHBIX
3aHATHH.

4.1 Ilepeyenb pa3aejioB JMCHMILIMHBI ¢ YKa3aHHEM TPYAO0EMKOCTH ayIMTOPHOI
(KOHTAKTHOM) U CAMOCTOATEJILHON PadoThl, BUIOB KOHTPOJIEH U NMepevHsi KOMIeTeH i

Ounas hopma oOydeHust

TpynoeMKOCTh, 4acoB Haumeno-
B TOM 4HUCJIE BaHUE Ilepeuens
H ayAUTOpHas | caMOCTO- | OLCHOY- KoMIIe-
auMEHOBAHUE pa3/iena U TEMBl | BCETO .
(koHTaKT- | sATENBHAS HOTO TEHLUI
Has) pabora | pabora cpencTsa
Paznen 1. I'enernueckas 54 10 44 YcerHbii I1K-5
HHKEHEPHUs BBICIINX PACTeHUH ompoc I1K-8
1.1. ®epmeHTHI TeHETHYECKOM
UH)XCHEPUH PAaCTCHHH,
¢dusmuecKoe KapTUPOBAaHHUE U 13 3 10
KOHCTPYHUPOBaHUE
pexomOmHaHTHBIX JTHK
1.2. Dransl noy4eHus
TPAaHCTEHHBIX PACTEHUN U 17 3 14
METOAbI TpaHc(hopMaLun
PACTUTEIBHBIX KIETOK




1.3. Meroasl TpaHchopmaiuu
pPacTUTEIbHBIX KJIETOK U
HKCHPECCHS UY>KEPOIHBIX T€HOB B
TEHOME PAaCTCHUI

1.4. TloxydyeHre TpaHCTEHHBIX
pacTeHui, yCTOMUMBBIX K
pa3IuYHbIM (paKTOpam H 12 2 10
TpaHcopMalys IIaCTOMHOTO
TE€HOMAa PaCTECHHUH.

Pazgen 2. Kaerounas u
TKaHeBasi OHMOTEXHOJIOTHH B 52 8 44
pacTeHHEeBOACTBE

2.1. buonorus KyJIbTHBHPYEMbBIX
KJIETOK W TKaHEN

2.2. KynbTypa KaJuIyCHBIX
TKaHEH

2.3. KnonanbHoe
MUKPOPa3MHOKEHUE U 12 2 10
0370POBJICHUE PACTCHUMI

2.4. KynbTypa U30JUpOBaHHBIX
KJICTOK ¥ TKaHEH B CENICKIIUHN 12 2 10
pacTeHuii
Konrposn 2
Hroro 108 18 88

12 2 10

12 2 10

16 2 14

4.2. CTpyKTYypa U cofepKaHue pa3aeioB TUCHUILTUHBI

Pasznen 1. 'eHeTnyeckasi HHAKeHePHsl BLICIIIMX PacTeHUH

Lenv - popMupoBaHUE Y aCIUPAHTOB HEOOXOJAMMBIX TEOPETUUYECKUX 3HAHUUA O METOMAX,
OCHOBAHHBIX Ha TMOJNYYEHHU MPHUHIUIMHUAILHO HOBBIX ()OPM PAaCTEHUN C MOMOIIBI0 TPAHCTEHHBIX
TEXHOJIOTUH.

OCHOBHOU 3a0auetl SABNSAETCS U3y4eHUE MyTel U CrOCOOOB MOBBIIICHUS MPOTYKTUBHOCTH
pacTEeHUI U YIIYUIIEHHUS Ka4eCTBA MPOIYKIIMU METOJIaMUA T€HHON UHKEHEPUH.

IlepeuyeHb TeMATHUYECKUX IJIEMEHTOB pa3jiesia:

1.1. ®epMeHTBHI TeHeTHYECKOH WHKEHePUMH PpacTeHMil, (Qu3nyecKkoe KapTHPOBaHHMEe M
KOHCTpyupoBaHue pekoMOnHaHTHbIX [|HK

JAHK-nonamepasbl. JIHK-nuraza. Hykneassl. Pectpukrassl. @usznueckoe KapTUPOBAHUE.
OrnpezenieHne HYKJICOTHIHOW TIOCIEIOBATEIbHOCTU - CEKBEHHMpoBaHue. KoHCTpyHnpoBaHue
pexomOunanTHeix [IHK. CoenmHenune ¢parMeHTOB MO OAHOMMEHHBIM (JIMIIKUM» KOHIIAM.
Coenunenue ¢parMeHTOB MO «TYIMbIM» KoHIIaM. CoenuHeHne (pparMeHTOB ¢ Pa3HOUMMEHHBIMU
KOHIIaMH. BektopHble Mojekynsl. Tpancopmarus. Tpanchopmamnus wiretok E. coli
BEKTOPHBIMU KOHCTPYKIUsAMH. VIcTonp30BaHne OaKTEpHAIBHBIX TUIA3MHUJ] B Ka4eCTBE BEKTOPOB
st kioHupoBanusi. daroseie BekTOophl. Kocmuapsl. BAC- u YAC-Bektopel. ['eHOoMHas
oubmoTteka (6ank reHoB). MmeHTudukanus u BeIJEICHUE MTOCIEA0BATEIIbHOCTEH T€HOB.
Cunte3 kommiementapuoii JIHK (xIHK). Cosmanme OmbOmmorexkn kJIHK. Amnamusz JIHK
METOI0M OJIOT-THOpUIN3AIIHH.

1.2. JTanbl NoJy4YeHUs] TPAHCTEHHBIX PACTEHUI 1 MeTObl TPAHCHOPMALUN PACTHTENbHBIX
KJIETOK

Wnentudukanus u kioHupoBaHue reHa. [logbop reHorumna pacTeHUs-pELUNUEHTA.
BBenenue resa U ero skcmpeccus B IeHOME pacTeHHs-penunueHTa. MakTopsl, BIUAIONIME HA
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pereHepaloHHy0 CIIOCOOHOCTh TPAaHC(OPMUPOBAHHBIX KIETOK. BBeeHNE 1yKepOIHBIX TEHOB
B PAacTUTEIbHYIO KIJIETKY NpH TOMOIIM arpoOaKTepualbHBIX BEKTOPOB. BekTopsl s
TpaHc(hOpMaIMU PacTeHUH Ha OCHOBE TI-1uta3Mun. Bektopsl it TpaHchopMalMy pacTeHUN Ha
ocHoBe Ri-mmasmua. Bekropel Ha ocHoBe JIHK-comepskamax BHPYCOB pacTeHuil. BekTopsl Ha
OCHOBE MOOHJIbHBIX AJIEMEHTOB (TPAaHCIIO30HOB).

1.3. MeToabl Tpanc(hopMaluu PACTUTENbHBIX KJIETOK U IKCIPECCUs 1y’KePOIHBIX T'€HOB B
reHOMe pacTeHuil

Metox KOKyIbTUBAIUH C arpoOakTepuei. MeTo bl MPsIMOro NepeHoca FeHOB B PACTEHHE.
JlokazaTenbcTBa TpaHcopManmu pacteHuid. Dkcrpeccus ((PpyHKIMOHMPOBAHME) YY>KEPOIHBIX
T€HOB B FEHOME PACTEHUH.

1.4. IlosyyeHue TPAHCTEHHBIX PACTEHUH, YCTOWYMBBLIX K Pa3jM4HbIM (aKropam u
TpaHchopManus JACTOMHOI0 reHOMa pacTeHnH.

[TonydyeHne TpaHCTEHHBIX PACTCHUH, YCTOMYMBBIX K HaceKombIM. [lomyueHue
TPAHCTCHHBIX PACTCHHH, YCTOWYMBBIX K T'pUOHOH, OaKTepHaTbHOH M BHPYCHOM HWH(EKIINH.
[TonydyeHue TpaHCTEHHBIX PACTEHUM, YCTOMYMBBIX K repouiuaam. TpaHCreHHbIE pacTeHUs -
MPOJYLEHThl JIEKAPCTBEHHBIX MpenaparoB. BeKTopsl uis XJIOPOIIACTHON TpaHchOopMaluu.
MeTtobl TpaHCPOpPMALMH IJIACTUIHOTO T€HOMA.

Paznen 2. Knnerounasi u TkaHeBasi 0MOTEXHOJIOTHMH B PacTeHHEBOIACTBE

Llenv - GopMHupOBaHUE Y aCHMPAHTOB HEOOXOJMMBIX TEOPETUYECKHX 3HAHUHA O METOHaX,
OCHOBaHHBIX Ha TIOJNyYCHHWW MPUHIHMIIMAIGHO HOBBIX (POPM pacTEHHH C TOMOIIBIO KJIETOYHO-
TKaHEBBIX OMOTEXHOJIOTHHA.

OcCHOBHOU 3a0aueli SIBIACTCS U3y4SHUE MTYyTEH M CIIOCOOOB MOBBIMICHUS TPOAYKTHBHOCTH
pacTeHHH U YITydIIeHUS Ka4eCTBa MPOAYKINU OMOXHMMHUYECKOH PeryJIsiuei.

IlepeyeHb TeMATH4YECKUX 3JIEMEHTOB pa3jesia:
2.1. Buonorusi KyJ1bTHBHPYEMbIX KJI€TOK U TKaHeH

buonorust kynbTUBUpYyeMOW KJIETKM. MelWo3 UM TOPMOHOHANIbHAs  PEryJIsALUs.
Hanpasnenuss u stamel. KyasTypa in VItr0 u KyJbTHBHpPOBAHHE HM30JMPOBAHHBIX KICTOK H
TKaHEH BBICHIMX PACTEHHUU. YCIIOBUS KYJIbTUBUPOBAHUS H30JMPOBAHHBIX OPraHOB, TKaHEH
KJIETOK U TIPOTOIJIACTOB Ha UCKYCCTBEHHBIX MUTATEIBHBIX CpEeIax.

2.2. KyabTypa KaJLuIyCHbIX TKaHel

O6mue mnonoxenus. OCOOCHHOCTH KaJUTyCHBIX KIJIETOK. | '€HeTHMKa KaJUTyCHBIX KIJIETOK.
I'opmoHOHE3aBUCHMBIE pacTUTENbHblE TKaHU. KynbTypa kierouHblx cycneH3uid. Kymnbrypa
OJIMHOYHBIX KJIETOK. Mopdorene3 B KaUTyCHbIX TKaHsix. MDakTophl, BIMSIONME Ha MOpgoreHe3
KauTycHOU TKaHU. KyllbTypa KaJUTyCHBIX KJIETOK B MTOJIYY€HUHU BEIIECTB BTOPUYHOTO CHHTE3A.

2.3. Kiiona;ibHOe MUKPOPA3MHOKeHUE U 0310POBJIeHNEe pacTeHU

Ortansl U Mertonbl. O370pOBIEHME IOCAJOYHOIO Marepuana OT BHUPYCOB. TeXHHKa
KyJbTUBUPOBAHUSI PACTUTENILHBIX TKAHEW HA Pa3HbIX 3Tanax MHUKPOPa3MHOXKeHHs. OnTuMuzanus
YCJIOBHHM KJIOHAJTbHOIO MHUKpPOpa3sMHOXKEHHs pacteHuid. [IpeumymiectBa u Hepocrtatku. [lomydenne
O37IOPOBIIEHHOTO  TOCAJOYHOTO Marepuana. BiusHMe TeHeTHYecKuX, (PU3HONOTUUECKUX,
TOPMOHAIBHBIX U (PU3UYECKUX (PAKTOPOB HA MUKPOPa3MHOXKEHNUE PACTEHHH.

2.4. KyJbTypa M30JIMPOBAHHBIX KJIETOK M TKaHel B CeJIeKIINH PAaCTeHHUI.

Hcnonp3oBanne METOIOB IN VItro B cenekiuu pactenuii. Kiletounas cenekims pacTeHHIA.
['eHeTHUECKUE, SMUTCHETHYECKUE U MOP(HOPHU3UOIOTHUSCKHE W3MEHEHHs KIJIETOK INn Vitro.
[Tomydenue pacTeHUN-PEreHEPAHTOB, YCTOWYMBBIX K AOMOTHMYECKUM W  OHOTHYECKUM
CTpeccOBBIM (haKTOpaM METOJaMHU KJIETOYHON HWHXKeHepuu. MyTareHbl U MX MpPUMEHEHUE MPHU
KJIETOYHOU ceneKiuu. [ mOpuam3amusi COMaTHIeCKuX KJIETOK. Briienenue, KyJIbTUBUPOBAHUE U
CIMSIHUE M30JIMPOBAHHBIX MpoOTOIUIacToB. KierouHass cenekuuss W COMaKJIOHaJbHas
BapuabenpbHOCTh. Comartmdueckass rTHOpuamsanus. [ammowmnas —cenekius. KioHanbpHOE
MUKpPOPa3MHOXEHUE PACTCHHUII.



4.3. TemaTnuyeckuii IiIaH no o4Hoi opme o0yueHust
Pa3nen 1 - 'eHeTuueckasi HH:KeHEPHUsI BBICIIMX pacTeHU
KonrakTHas palora o0yuyarommxcsi ¢ npemnojaBarejeM (3aHATHSL JIEKIIMOHHOIO THIA -
JIeKIMH U MHble yuyeOHble 3aHATHS, NPeJyCMaTPUBAIOIIUE MPeUMYIIeCTBEHHYIO Nepeaady

y4eOHoil nHpopManuu

Tema Bomnpoc Tpynoemxocrs,
qac
1.1. [Tonmyuenue 1. [Tony4yeHue TpaHCTEHHBIX PACTECHUH,
TPAHCT€HHBIX PACTEHUH, | YCTOWYMBBIX K HACEKOMBIM.
YCTOMYMBBIX K 2. [Tomyuenue TPaHCTEHHBIX PAaCTCHUN,
pa3nu4YHbIM (aKTOpaM U | YCTOWYUBBIX K IPUOHOM, OakTepuanbHON U
TpaHchopMaIHs BUPYCHOUM HH(EKITUU. 2
IJIACTOMHOTO T€HOMa 3. [lonydeHue TpaHCTE€HHBIX PACTEHHUIH,
pacTEHUH. YCTOHYHMBBIX K TepOHIIHIAM.
4. TpaHCreHHbIE PACTEHUS — IPOIYLIEHTHI
JIEKaPCTBEHHBIX MIPENapaToB.
1.2. ITomyuenue WNnentndukanys u KJIOHUPOBaHUE TCHA.
TpaHCTeHHBIX pacTeHul, | [logbop reHoTuna pacTeHUSA-peLUIUEHTA.
YCTOMYUBBIX K BBenenue reHa u ero SKCIpeccusi B reHOMe
pa3nuyYHbIM (aKTOpaM U | paCTeHUSI-PELIUIIUECHTA.
TpaHchopMarus @DakTOpHI, BIAUIIONINE Ha PEreHEPAMOHHYIO 2
IJIACTOMHOT'O F€HOMa CHOCOOHOCTH TPAaHC(POPMUPOBAHHBIX KIIETOK.
pacteHuil. BBenenue 4yxepo/IHbIX TEHOB B PACTUTEIBHYIO
KJIETKY IIPY IIOMOIIY arpo0aKTepuanbHbIX
BEKTOPOB.

KonrakTHas padora o0y4yammmxcsi ¢ mpenojaBarejieM (3aHATHSI CEMHMHAPCKOI0 THNA -
ceMHHAapPbI, MPAKTHYeCKHE 3aHATHS, IPAKTHKYMbI, JIA00paTOpPHbIEe PA00Thl, KOJLJIOKBUYMbI

N UHBIC AaHAJIOTHYHbIC 33HHTI/[H)

®dopMa u MeTox .
Tpyno€mMKoCTs,
Tema MIPOBEACHUS
4acoB
3aHSATHS
1.1. depmeHTHI TeHETHUECKON NHKEHEPUHN
pacTeHui, puznyeckoe KapTUPOBAHHUE U Pa6ota B rpymnme 3
KOHCTpyupoBaHnue pekoMOrnHanTHbIX JIHK
1.2. Metoibl TpaHchOpMaLUK PACTUTEIBHBIX
KJIETOK U 9KCIIPECCHS UY>KEPOIHBIX T€HOB B I'pynnoBas auckyccus™ 3
T€HOME pacTEHUN

yueOHbIE 3aHATHS, 00€CIIEUNBAIOIINE PA3BUTHE Y O0YUYaAIOIUXCSl HABBIKOB KOMaHIHOW paboThl,
MEXIMYHOCTHONW KOMMYHMKAIIUHU, IPUHSTUS PELIeHUH, TUIePCKUX KauecTB B 1 pa3zaene — 3 yac

CamocrosiTeibHas paGora

Haunmeno-
Tena Tpyno€mkocTs, BaHUE
4acoB OLIEHOYHOI'O
CpeacTBa
1.1. ®epMeHTHI reHeTHYECKON HHKEHEPUH PaCTeHUH, YcrHbII
¢bu3nueckoe KapTUPOBAHUE U KOHCTPYUPOBAHHE 10 oIpoc
pexomOuHanTHBIX JTHK
1.2. Dranbl moy4eHUs TPAHCTEHHBIX PACTEHHIA M METOIBI 14
TpaHc(hOpMalUK PACTUTEIbHBIX KIETOK




1.3. Metoasl TpanchopMaIuy pacTUTEIBHBIX KJIETOK U 10
AKCIPECCHS] YYKEPOIHBIX T€HOB B TEHOME PACTEHUI

1.4. TTomydeHue TpaHCTCHHBIX PACTCHHUM, YCTOMYUBBIX K

pa3nmuUHBIM (pakTopaM U TpaHCHOPMAIHS TUIACTOMHOTO TeHOMa 10
pacTeHU.

Pa3gen 2. Kiierounasi u TkaHeBasi OMOTEXHOJIOTHH B PACTEHNEBOJCTBE
KonrakTHas paGora ol0yuyawumuxcsi ¢ npenojgaBartejieM (3aHATHUSl JEKUHOHHOIO THIA-
JIEKIIUM ¥ MHbIEe YUeOHbIe 3aHSATHSI, MPeIycMaTPUBAIOIIie MPEeUMYIIeCTBEHHYIO Tepeaavy

y4eOHoil nHpopManuu

Tema Bomnpoc Tpynoéuxocrs,
4acoB
2.1. buonorus Mei103 1 TOpMOHOHAJIbHAS PETYJIALIMS.
KYJIbTUBUPYEMBIX Hanpasnenus u stansl. Kynbrypa in vitro u
KJIETOK M TKaHeu KYJIbTUBHPOBAHUE U30JUPOBAHHBIX KJIETOK U
TKaHEH BBICIINX PACTCHUN. Y CIIOBUSA 2
KYJIbTUBHPOBAHUS U30JIMPOBAHHBIX OPTaHOB,
TKaHEW KJIETOK U MPOTOIUIACTOB Ha
HCKYCCTBEHHBIX MMUTATEIbHBIX CPE/Iax.
2.2. KitonasieHOE 1. OznopoBinenue mocagouHOro Marepraia OT
MUKPOPa3MHOXKEHHE | BUPYCOB.
H O3J0POBJICHUE 2. TexHWKa KyJIbTUBUPOBAHUS PACTUTEIIHHBIX TKAaHEH
pacteHui Ha Pa3HbIX 3Tarax MUKPOPa3MHOKEHHSI.
3. OnTuMu3aLms yCIOBUI KJIOHATBHOIO
MHKpOpa3MHOXeHHs pactenuil. [Ipenmyiecta u 2

HEIOCTATKH.
4. [Tony4yeHue 0310POBICHHOTO TIOCAI0YHOTO
Marepuaia.

5. BrustHue reHeTHYeCKuX, (PM3HOJIOTHICCKHX,
TOPMOHAJIBHBIX ¥ H3NYECKUX (PAaKTOPOB Ha
MUKPOPA3MHOKEHUE PACTEHUI.

KonrakTHas paﬁoTa oﬁyqamumxcn C mpenogaBarTejieM (3aHﬂTI/Iﬂ CEMHHApPCKOT0 THUIIA-

CEMHUHAPDLI, NPAKTHYECCKUE 3aHATHA, IPAKTUKYMBI, ﬂaﬁopaTopHLIe paﬁoTbI, KOJIVIOKBUYMBI

N MHBIC AaHAJIOTUYHBbIC 33HHTI/[H)

Tema ®opMa u MeTox npoBeaeHus | Tpyno€MKOCTb,
3aHSTHS 4acoB
2.1. KynbTypa KaJUTyCHBIX TKaHEH PaGora B rpynmne 3
2.2. KynbTypa n3011MpOBaHHBIX KJIETOK U
YIRTYP P . I'pynnoBas auckyccus™ 3
TKaHEH B CENEKIMU PACTCHUM

yueOHBbI€ 3aHATHUS, 00ECIIeUNBAIOIIIE Pa3BUTHE Y 00YUarOIUXCsS HABBIKOB KOMaH/IHOW paldoThI,
MEXITMYHOCTHOW KOMMYHHKAIIUHU, TIPUHSITUS PEIICHNH, TNIEPCKUX KadecTB BO 2 pa3zere — 3 Jac

CamocrosiTeibHas padora

N HanmenoBanue
Tpyno€MkocTs,
Tema OILICHOYHOI'0
94acoB

cpencraa

2.1. bronorus KyJlIbTHBHPYEMBIX KJIETOK U TKaHeH 10 YCTHbIH
y onpoc

2.2. KynbTypa KaJUTyCHBIX TKaHEH 14




2.3. KinoHaJibHO€ MUKPOPa3MHOXKEHUE U 10
03JJ0OpOBJICHUE PACTCHUI
2.4. KynbTypa n30J1MpOBaHHbBIX KJIETOK U TKaHEH B 10
CEJICKIIMM PAaCTCHUI

5. Metoauyeckue yKazaHusi AJ151 00y4arouxcs M0 OCBOCHUIO TUCHUILINHBI

OCHOBHBIMU BHJAaMM Y4e€OHBIX 3aHATMH 10 aAucuuiuinHe «buoTexHonoruu B
pPacTEHHEBOACTBE» U OPraHMU3ALMOHHBIMU (hopMaMH OOYUEHUS SIBJISIOTCS: JICKIHSA, 3aHATHSA
CEMMHAPCKOI'0 THUIA, KOHCYJIbTALUS, CAMOCTOSITENbHAS paboTa 00y4aromerocs.

Jlexuust SBISIETCS OJHUM M3 BOXKHEHIINX BUIOB YUEOHBIX 3aHSATHH M COCTABISIET OCHOBY
TEOPETUYECKON MOArOoTOBKM oOyuarommxcs. Ee menp - garte cucTeMaTu3npOBaHHBIE OCHOBBI
HAYYHBIX 3HAHUU MO Yy4eOHOW TUCHMIUIMHE (MOIYJIO), aKIIEHTHPOBAaB BHUMaHME Ha Hamboiee
CIIOXKHBIX M Y3JOBBIX BOIpPOCax TeMbl. JIekuus [OJDKHA CTHUMYJIHPOBAaThb AKTHBHYIO
MIO3HABATENBHYIO JESTEIBHOCTh CTYIACHTOB, CIIOCOOCTBOBATH (POPMHUPOBAHUIO MX TBOPUECKOTO
MBILUICHH. J{1 YTEHHs OTAENBHBIX JICKIIMA MOTYT IPUIJIAIIATHCSA BEAYIIUE YUCHBIE U3 APYTUX
00pa30BaTeNbHbIX, HAYYHBIX YUPEXKICHUN, CIELMATUCTBI U3 YUPEKICHUM.

3aHATUS CEMUHAPCKOI0 THUIA — BHUJI Y4E€OHOrO 3aHATHSA, HA KOTOPOM OOydaroImuecs: Mo
PYKOBOACTBOM IIPENoIaBaTelIs BBIITOJIHSIOT OIIPEJIETICHHBIC COOTBETCTBEHHO
c(hOopMyYIMPOBAHHBIE 33/1a4M C LIEJIbI0 YCBOEHHS HAyYHO-TEOPETUYECKUX IMOJIOKEHUH ydeOHOH
JUCLUIUIMHBL (MOAYJs), MPUOOPETEHNsT YMEHUI M HABBIKOB UX MHPAKTUYECKOTO NPUMEHEHUS,
ONbITa TBOPYECKOW JEATENBHOCTH, OBJAJACHHUS COBPEMEHHBIMU METOJAaMU IPAKTUYECKOU
paboThL, B TOM YHCIIE C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

3aHATUS CEMUHAPCKOTO THUIIA MOTYT INPOBOAUTHCS B (OpPME TPEHUPOBOK, PpEIICHHI
IPAKTUYECKHUX 3a/lad, KOMIBbIOTEPHBIX MPAKTUKYMOB, I'PYIIOBBIX MPOEKTOB, MacTep-KJIacCOB,
JICJIOBBIX U POJIEBBIX UIP U T. II.

3aHATHSI CEMUHAPCKOTO TUIIA MPOBOJATCSA B ayJUTOPHUSAX WM B YU€OHBIX JJaOOpaTOpHsIX,
OCHAIIIEHHBIX HEOOXOAMMBIMU TEXHUYECKUMHU CPEICTBAMU OOY4YEHMs, BBIYMCIUTEIbHON
TEXHUKOMU.

Koncynbranust — BHJ y4eOHOro 3aHATHs, Ha KOTOPOM OOydaroUmMics MOJy4aeT OT
npenojaBaTesisi OTBEThl HA KOHKPETHBIE BOIPOCHI UM OOBSICHEHMSI OTAENbHBIX TEOPETHUYECKUX
MIOJIO)KEHUH M MX IPAKTUYECKOIO HMCIOJb30BaHUA. KoHCynbTanum NmpoBOIATCS PETYISPHO H
HOCST Kak WHAMBHUIYaJbHBIM, Tak W TpynnoBoil xapakrtep. OCHOBHasl 3ajaya TpYIIOBOTO
KOHCYJIbTUPOBaHMS — MOJIpOOHOE IO yriIyOJeHHOE pacCMOTPEHHE BOIIPOCOB TEOPETUYECKOTO
Kypca, OCBOEHHE KOTOPBIX, KaK IPaBHJIO, BbI3bIBAET 3aTPyAHEHHE y yacTu oOydarommuxcs. 1o
KeNaHUI0 OOYYaIOUIMXCsl BO3MOXKHO BBIHECEHHE HA OOCY)XJEHHME JOMOJIHHUTENbHBIX BOIIPOCOB,
BBI3BIBAIOIIMX y HUX OCOOBIH HMHTEpEC, KOTOpblE€ HE MOJYYIJIM JOCTATOYHOTO OCBEIIEHUS B
JIEKLIMOHHOM KYpC€.

N3ydyeHune oOTHENbHBIX TEM AMCLUUILIMHBI BHEAYJUTOPHO SIBISETCS OJHUM M3 BHJIOB
CaMOCTOSITENIbHON PabOThl M PEKOMEHIYeTCsl Ul CTYJACHTOB 3a04YHOTO 00y4EHUsI.

AcnupaHTbl OYHOTO OOYyYEHHs HM3y4yalOT TEMbI MO yKa3aHHUIO IMpenojaBareis Jubo Mo
COOCTBEHHOW MHHMIIMATHBE B CIIyyasX AOMYLICHHbIX UMHU HEOOOCHOBAHHBIX MPOIYCKOB 3aHATUIH
WK B LeNsAX Oojee yriayOJaeHHOW NpopabOTKH ONpeNeEHHBIX TEM, BBI3BIBAIOIIMX HAYYHO-
UCCIIEI0BATEIbCKUI HHTEpEC 00yJaroIerocs.

KonTposnb ycrneBaeMocTH M KauecTBa MOATOTOBKM OOyYaromIMXCs MOJpa3jesseTcsl Ha
TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTALUIO.

Texyiuit KOHTPOJIb peIHA3HAYEH ISl POBEPKH X0J1a U KauecTBa YCBOEHUS! Y4eOHOTO
MarepHaia, CTUMYJIUPOBAaHUS Y4eOHON pabOThl 00yUarOIINUXCsl U COBEPIICHCTBOBAHMS METOIUKH
npoBefeHus 3aHATUH. OH MPOBOAMTCS B XOJ€ BCEX BHUAOB YUEOHBIX 3aHITUH B (¢opMme,
IIPEyCMOTPEHHON TEMATUYECKUM IUIAHOM C UCIIOJIb30BAHUEM TECTOBBIX 3aJIaHUM.

[IpomexyTouHas aTTecTalMsi YCHEBAa€MOCTM M KadecTBa IMOATOTOBKH OO0YyYaromuxcs
npeHa3HaueHa JJIsl ONpeAeNeHUs CTENEHU IOCTIDKEHUS YUeOHBbIX IeNiell Mo JUCLUIUIMHE U
npoBoautcs B popme 3AUYETA.



OOyuaromiyecss TOTOBATCS K MPOMEXKYTOUYHON aTTECTalluu caMocToATeNnbHO. Iloaroroska
3aKJII0YACTCS B U3YyYEHUH IPOTPaMMHOIO MaTepuasna AUCLUIUIMHBL ¢ UCIIOIb30BAHUEM JIMYHBIX
3anuceil, CcIeNaHHbBIX B pabOYMX TETPaAsx, M PEKOMEHIOBAaHHOW B Mpolecce H3yYCHHS
JUCLHUIIIUHBI JINTEPATYypPHI.

6. OueHoYHbIE MAaTEPHUAJIBI.

OHCHO‘IHBIG MaTepI/IaJIBI B BHUIC (I)OHZ[a OLICHOYHBIX CpeI[CTB II0 JUCIHHUIIJINHEC
«BHOTEXHOJIOTUU B PACTCHUEBOJICTBE» MPEJICTABICHBI B MPUJIOKEHUU A K pabodell mporpamme
JUCIUIIIINHEL.

1. MaTepHaJIbHO-TeX}II/IquKOC H yqeﬁno-MeTonnqeckoe odecrneyeHue AUCHHUILIIMHBI

7.1 llepeyeHb y4eOHO-MeTOAMYECKOT0 00ecnedeHusi M0 TUCIHILJIMHE

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U3AATCIbCTBO, 'O U3AaHH, KOTMYCCTBO CTpaHUI]

1 | demuxo B.H. BuotexHonorun B pacTeHHEBOJACTBE: METOAMYECKUE PEKOMEHAALMH  TI0
OpraHu3allMk  CaMOCTOSITEIBLHOM PabOThl acCIUPaHTOB [DIEeKTPOHHBIN pecypc]. — CMONeHCK:
OI'bOY BIIO «Cwmomenckas I'CXAw», 2014. - 27 ¢ — Pexum pocryma:
http://vsgsha.ru/ebs.html.

7.2 IlepeyeHb y4eOHbIX M3AaAHUI, HEOOXOAUMBIX JI1 OCBOCHUS JUCIHUILIMHBI

DNeKTpOHHBIE yueOHbIEe U3JIaHUS B DJIEKTPOHHO-O0MOmoTeunbix cuctemax (9bC)

Ne ABTOp, Ha3BaHUE, MECTO U3HAHUA, IO U3IaAHUS, Ccpuika Ha yueOHOE U3/JaHUE B
/o KOJINYECTBO CTPAHMI] 9BbC

1 | demuxo B.H. Kiierounas u TkaHeBast OMOTEXHOJIOTHH B
PacTEHUEBOJICTBE: KypC JIEKIIMI 711 aCOUPAHTOB
[DnexrponnsIii pecypc]. — Cmonenck: ®I'bOY BITO
«Cmonenckas 'CXAx», 2014. - 68 c.

2 | dpmmko B.H. I'enernueckast HHXEHEPUs! BBICIIIHX
pacTeHMi: Kypc JEKIUI AJI CIUPAHTOB [DIEKTPOHHBIN
pecypc]. — Cmonenck: @I'BOY BIIO «CmorneHckas
I'CXA», 2014. -44 c.

[TeuaTHble yueOHbIE M3/1aHUS B OMOIMOTEYHOM (DOHJIE

Ne ABTOp, Ha3BaHUE, MECTO U3JAHUA, IO U3IAHUS, KonnuecTBo 3K3eMILISIpOB
/1 KOJIMYECTBO CTPAHUIL B OMOIMoOTEKE

1 [lesenyxa B.C., Kanamnukosa E.A., Kounesa E.3. u
np. CenbCKOX035UCTBEHHAsE OMOTEXHOOTHA. Y YCOHHUK.
— 3-e u3f., nepepad. u gon. — M.: Beicu. Ik., 2008. —
710 c.

2 | HlenkynoB C.H. ['eneTnueckas HHXeHEepUs.
HoBocubupck, nznareasctso CuOUpcKoro
VYuusepcurera, 2008. — 465 c.

7.3. CoBpeMeHHbIe IPOdecCHOHATbHBbIE 0a3bl JAHHBIX
Nudopmanmonnsie cucremsl Muncenbxo3a Poccun http://opendata.mex.ru/opendata/
®denepanpHas cnyx0a rocyaapcTBEHHOW cTaTUCTHKU. http://sml.gks.ru/
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7.4. UudopManiuoHHbIE CTIPABOYHbIE CUCTEMbI
«[apanT-ananutuk» http:// www.garant.ru

«KoncynsrantlLitoc»» http://www.consultant.ru/

7.5 CocTaB 000py/10BaHNsl, TEXHUYECKHUX CPEACTB 00y4eHNsl, TULEH3MOHHOTO U CBOOOIHO

pPacHpoCTpaHsieMOro NPOrpaMMHOI0 odecredeHusl, B TOM YHCJIe 0Te4eCTBEHHOTO
NMPON3BOJCTBA

HanmenoBanune yueOHBIX
ayIUTOPHUM 715t
MIPOBEICHUS YICOHBIX
3aHATUN U TIOMEIICHUIN 1S
CaMOCTOSITEITEHON pabOTHI

[epeuens obopynoBanHus
(B T.4. BUPTyaJIbHBIE
aHaJIOTH) ¥ TEXHUYIECKUX
CpeAcTB 00y4YeHus

JInnensnonHoe ¥ ¢cBOOOIHO
pacIpocTpaHseMoe TIPOrPaMMHOE
o0ecreuerye, B TOM YUCIIE OTEYECTBEHHOTO
MIPOM3BO/ICTBA

Aynuropus 325, nns
MIPOBEIICHUS 3aHIATUN
JIEKIIMOHHOTO THNA, B
y4e0HO-1a00paTOPHOM
kopmyce Ne 3,
PacroI0KEHHOM 10
anpecy: 214000,
CmoneHckas 00J1acTh, T.
CwmorneHck, yi. Jlennna,
.20

CTOM aIMHUHUCTPATHBHBIN
— 2 ., paboune Mecrta
CTyaeHTOB — 122 miT.,
TpuOyHa OomnbImas — 1 mrT.
JIOCKa ayuTopHas — 11iT.,
npoektop Acer P5270 — 1
IIT., SJIEKTPOTIPHBOJ IS
HacTEHHOTro 9Kkpana — 1
mtT., HoyTOyk Asus A 9 RP

1.0nepannonnas cuctema WindowsXP,
Windows 7, Windows 10 aj1st o6pa3oBaTenb-
HbIX opranu3anuid (I[Toammcka
AzureDevToolsforTeaching mo mporpamme
MicrosoftlmaginePremium B pamkax
cornamenust Ne1204024138 ot 01.02.2021)
2. Oducnoe 10 u3 cocraBa makera
MicrosoftOffice 2003, 2007, 2010, 2013 Pro
u Std Koprnioparushas suniensus OLP
(moroBop ¢ OO0 «Pureiin-cepsuc» Nel PC-
000545 ot 26.11.2014)

3. AHTHBHpPYCHOE IIPOrpaMMHOE
obecnieuenne KasperskyEndpointSecurity 1
yearEducationalRenewalLicense
(Cy6munensnonnsiii jorosop NelTO-56/20
ot 18.05.2020)

Ayautopus 220, nus
NPOBENCHHS 3aHATHH
CeMHHAPCKOro THIA, B
y4eOHO-1a00paTOPHOM
kopmyce Ne 3,
PacmoI0KeHHOM 10
anpecy: 214000,
CMmoneHckas 001acTh,

r. CMoneHck, yi. Jleauna,
.20

Crenuanu3upoBaHHas
MeOenb, TpudyHa —1 mT.
JIOCKa ayAUTOPHAs

Aynutopus 320, nus
MPOBEJICHUS TPYNMOBBIX
W HHANBUAYATbHBIX
KOHCYJIbTAUMM,
TeKYyIIero KOHTPOJIS U
MPOMeKyTOYHOI
aTTecTallMM, B y4eOHO-
nabopatopHoM Kopiryce Ne
3, pPacmoJyioKeHHOM 10
anpecy: 214000,
CmoneHckas 00J1acTh,

r. CMoneHck, yi. Jlenuna,
n.20

Crieniuaan3upoBaHHast
Me0enb, mkad ¢
HaTJSITHBIMU TTOCOOUSIMHU -
1 mT., JOCKa ayauTOpHAasd,
TpuOyHa Manast — 1 .

Aynuropus 203, nns
CAMOCTOSITeIbHOM
padoThI, B yueOHO-
naboparopHoM Kopmyce Ne

Crenain3upoBaHHAS
Mmebenb.  Kommbrorep B
cOope ¢ TOJKIIOYCHHEM K
cetn MuTepHeT — 18 mmIT.

1.0Onepanuonnas cuctema WindowsXP,
Windows 7, Windows 10 ms oOpa3oBaTenb-
HBIX OopraHu3alnui (IToxrmucka
AzureDevToolsforTeaching mo mnporpamme
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1, pacmonaoXeHHOM TI0
anpecy: 214000,
CMoneHcKkas 00J1acThb,

r. CMoneHck, yi. bonbrras
Coserckast, 1.10/2

MicrosoftlmaginePremium B pamKax
cornamrenust Ne1204024138 ot 01.02.2021)
2. Oducnoe IIO wu3 cocraBa makeTa
MicrosoftOffice 2003, 2007, 2010, 2013 Pro
n Std KoproparuBaas smmen3usi OLP
(moroBop ¢ OO0 «Pureiin-cepsucy Nel PC-
000545 ot 26.11.2014)

3. AHTHBHpPYCHOE IIPOrPaMMHOE
obecrnieuenne KasperskyEndpointSecurity 1
yearEducationalRenewalL icense
(Cy6munensnonnsiii jorosop NelTO-56/20
ot 18.05.2020)
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[Tpunoxenue A

MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
denepanbHOE TOCYAapPCTBEHHOE 0I0PKETHOE 00pa30BaTelIbHOE YUPEIKICHUE

BBICHICTO 06p330BaHI/I}I
«CMOJIEHCKAA TOCYIAPCTBEHHA CEJIbBCKOXO3AMCTBEHHA S AKAJIEMUS»

@®oHI OLEHOYHBIX CpeaCTB Jid MNPOBCACHHUHA TCKYHIECI0 KOHTPOJA H
HpOMe)KyTO‘IHOﬁ arrecranmmun oﬁyqamumxca mo AUCHUIIJINHE
«bunorexHogoruu B PACTCHUEBOACTBE»

Haqua;I CIICOUAJIbHOCTD.
4.1.3. ArpoxuMusi, arpono4YBoBeleHUE, 3AIUTA M KAPAHTHH PACTEHUM

dopma oOydeHUs: OUHAS

CwmoneHck 2024
13



1. Onucanue nokasareJieil 1 KpuTepueB OLCHUBAHUA CGOPMHPOBAHHOCTH KOMIIETECHIUH

Kpurepun
Kon u naumenoBanue OCBOGHIS [Tokazarenb oneHUBaHUS [Ipouenypa
KOMIIETEHITUT c(OpPMHUPOBAHHOCTH KOMITETECHIINN OLICHUBAHU
KOMITIETEHIINH
I1K-5 - 3Haer: IyTH U METOJBI VYeTHBII onpoc
['oTOBHOCTBIO NpUMEHEHHs] OMOTEXHOJIOTHIA,
K IIPOBEICHUIO 00eCcneYnBarOIIUX KOOI UIECKYIO
UCCJIEIOBaHUM 0€e30MacHOCTb arposiaHamadToB U
OH1oJI0rn4ecKon MIOJTy4E€HUE Ka4eCTBEHHOU
a30TduKcaluu U POTYKLIUU
NPUMEHEHHIO YMeer: TPUMEHHUTH METOMbI
OMOTEXHOJIOTHIA, I . | mpuMeHeHUs OMOTEXHOJIOTHH,
o0ecIeunBaroIInX OPOTOBLIM | 5 heunBatommx 9KOJIOTMUYECKYHO
JKOJIOTHYECKYIO (ynoB.erso- 0e30MmacHOCTb arposiaHamadToB u
0e30macHOCTb puTe:LHo) MOJTy4E€HUE Ka4eCTBEHHOU
arposnanamadToB u POTYKIIUU
HOJTy4€HHUE HaBbikH, ONBIT 1eATEJILHOCTH !
KaueCTBEHHOMN IPUMEHEHHUS METOJIOB MPUMEHEHHUS
MPOIYKIIUHN OMOTEXHOJIOTHIA, 00ECTICYNBAIOIINX
9KOJIOTMYECKYIO O€30MaCHOCTh
arpoyiananadToB U MOTyYeHUE
KaueCTBEHHOM MPOAYKIHH
3HaeT TBepaO: IyTU U METObI
pUMEHEHHsI OMOTEXHOJIOTHIA,
o0ecIeunBaroIINX IKOIOTUIECKYIO
0€301acHOCTh arpoJjiaHaAmapToB U
MOJIyYE€HUE KaYECTBEHHOM
POTYKIIUU
YMmeer yBepeHHO: TPUMEHUTH
METO/IbI TPUMEHEHUS
. | OMOTEXHOJIOTHI, 00eCTIEUNBAIOIINX
IpoaBunyThIi
9KOJIOTHUYECKYIO O€30MaCHOCTb
(xopo1uo)

arposianaadToB U MOTyUYeHHE
Ka4eCTBEHHOM MPOAYKLMH
YBepeHHbIe HABBIKH, OTIBIT
AeATeJbHOCTH . IPUMEHEHUS
METOJI0B PUMEHEHHUS
OHMOTEXHOJIOTHi, 00eCTIEYMBAIOIIIUX
9KOJIOTMYECKYIO O€30I1aCHOCTh
arpojaHaAmadToOB U MOTydeHHe
KA4ECTBEHHOW NIPOAYKIINHU
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Bricokmuii
(oTaIM4HO)

Hmeer chopmupoBaBueecst
cUCTeMaTHYecKoe 3HAHHE!
nyTeid ¥ METO/0B NMPUMEHEHUS
OMOTEXHOJIOTHIA, 00ECTIeYNBAIOIITNX
9KOJIOTMYECKYIO 0€30MaCHOCTh
arposianamadToB U MOyYeHHE
KauecTBeHHOU mpoaykiuu Umeer
chopmupoBaBieecs
cUcTeMaTH4YecKoe YMeHue:
MIPUMEHHUTH METO/IbI IPHMEHECHUS
OMOTEXHOIOTHI, 00€CIIEUNBAIOLINX
IKOJIOTMYECKYIO 0€30MaCHOCTh
arposianamadToB U MOy4yeHue
KAYEeCTBEHHOU IIPOAYKLIUU

Hmeet chopmupoBaBmuecs
CHCTeMATHYeCKHE HABBIKH, ONBIT
AesITeJIbHOCTHU . TIPUMEHEHUS
METOJIOB IPHUMEHECHUS
OMOTEXHOIOTHH, 00eCIIeYBAIOIIAX
9KOJIOTMYECKYIO O€30MaCHOCTh
arpoyiananmadToB U MOTy4eHHE
Ka4ueCTBEHHOM MPOAYKIHH

I1K-8 - CriocobHOCTE
MPUMCHSITh
COBPEMEHHBIC METO/IbI
U TEXHOJIOTHH
HUCCIEOOBAaHUN B
npoQeCcCHOHAILHON
eITEIbHOCTH,
COOTBETCTBYIOLIECH
HANPaBIEHHOCTU
MTOJATOTOBKHU

IToporosbIiit
(ynoBJieTBo-
PHTEJIbHO)

3Haer: COBpEMEHHBIE METOABI U
TEXHOJIOTMH UCCIIEIOBAHUH B
pogeCCHOHATBHOM 1esITeTbHOCTH,
COOTBETCTBYIOILIEH HAIPaBJICHHOCTU
HOATOTOBKH; OCHOBBI METOZ0JIOTHU
HAYYHOT'0 1 HAy4YHO-TEXHUYECKOTO
VICCIIEIOBAHYS, aHAIN3A U
caMoaHaIM3a B Ipo(hecCHOoHAIbHON
JEATENbHOCTH, COOTBETCTBYIOILIEN
HAaIpaBJIEHHOCTH MOATOTOBKH
YMeer: IpUMEHSTh COBPEMEHHBIE

METOAbI 1 TEXHOJIOTMHU I/ICCJ'ICJIOBaHI/Iﬁ

B ITPOEeCCUOHAIBHOM AESTENBHOCTH,
COOTBETCTBYIOILIEH HAPaBICHHOCTU
IIOATOTOBKH, B TOM YHCIIE B
MIeAArOrHYECKON IeATeIbHOCTH;
HCIIOJIL30BaTh METOJIOIOTHIO
HAY4YHOTO Y HAYYHO-TEXHHUUYECKOTO
HCCIICIOBAHMSI, aHAJIN3a U
caMoaHaM3a B po(hecCHOHATbHON
JESTEIIbHOCTH, COOTBETCTBYIOIIECH
HaMpaBJIEHHOCTH MOJITOTOBKH, B TOM
YHCIIE B IEJArOrMIECKON
JIeATEIBHOCTH

HaBbIkH, ONBIT AeATEJILHOCTH:
COBPEMEHHBIX METOJIOB U
TEXHOJIOTHH MCCIIeIOBaHIH B
npoeccroHaNbHOM 1eSTeNFHOCTH,
COOTBETCTBYIOIIECH HAIPABICHHOCTH
MOATOTOBKH; METOIOJIOTHEH

YcTHbIi onpoc
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Hay4YyHOI'0 M HAyYHO-TEXHUYECKOTO
HCCICIOBaHMS, aHAIIN3a B
caMoaHaIM3a B PO eCCHOHATLHOM
JIESTENBbHOCTH, COOTBETCTBYIOLLIEH
HaMpaBJICHHOCTH MOJATOTOBKU, B TOM
YHCIIe B IEAarormaecKom
JIeATEIILHOCTH

IIpoaBuHyTHIN
(xopo1o)

3HaeT TBepa0:: COBPEMEHHBIE
METO/1bl U TEXHOJIOTUM HCCIIE0BAHUI
B ITPO(eCCHOHAIBHON JIEATEBHOCTH,
COOTBETCTBYIOLIEH HAIPaBJIEHHOCTH
MOATOTOBKH; OCHOBBI METOJI0JIOTHU
HAay4YHOT'O ¥ HAyYHO-TEXHUYECKOIO
HCCIIEA0BaHUs], aHAJIN3a U
caMOaHaJIu3a B MPO(ECCUOHATBLHON
JEATEIbHOCTH, COOTBETCTBYIOILIEH
HaIpaBJIEHHOCTH MOJTOTOBKU
YBepeHHO ymeeT: IPUMEHSTh
COBPEMEHHBIE METO/IbI U TEXHOJIOTHU
UCCIIEI0OBaHUN B Ipo(heccnoHaIbHON
JeATEIIBHOCTH, COOTBETCTBYIOLIEH
HAIIPaBJICHHOCTH TIOATOTOBKH, B TOM
Yyclie B Iearornyeckoil
JEATEIbHOCTH; UCIOJIb30BaTh
METO/I0JIOTHIO HAYYHOI'0 ¥ Hay4HO-
TEXHUYECKOT'0 UCCIIEA0BAHUS,
aHaJM3a ¥ caMOaHaIn3a B
npodecCHOHATTLHOM JeSITEeIbHOCTH,
COOTBETCTBYIOLIEH HAPaBJIEHHOCTH
MIOJITOTOBKH, B TOM YHCJIE B
NEJArOrMYECKOM AEATENBHOCTU
YBepeHHbIe HABBIKH, ONIBIT
HAeATEeIbHOCTH: COBPEMEHHBIX
METO/I0B U TEXHOJIOTH
UCCIIeJOBaHUN B MPO(eCCHOHATBHOM
JEATENBHOCTH, COOTBETCTBYIOILIEH
HAaIpaBJIEHHOCTH MOATOTOBKH;
METOJIOJIOTHEN HAYYHOT'O M HAy4HO-
TEXHUYECKOT'0 UCCIIEA0BAHUS,
aHaJIN3a U caMOaHalIn3a B

PO eCCHOHATHLHOM JIETETHHOCTH,
COOTBETCTBYIOLLEH HAIPABJIEHHOCTU
TMIOJITOTOBKH, B TOM YHCJIE B
NIeJTarOrTMYECKOM JEATEIbHOCTH

Bobicokuid
(oTaIM4HO)

HNmeer chopmupoBaBuIeecs
CHCTEeMATHYeCKOe 3HAHUE!
COBPEMEHHBIX METOZIOB U
TEXHOJIOTHH MCCIIeIOBaHIH B
npoeccroHaNbHOM 1eSTeNFHOCTH,
COOTBETCTBYIOIIECH HAIPABICHHOCTH
MIOATOTOBKH; OCHOBBI METO/IOJIOTUU
Hay4YHOr'0 M HAYYHO-TEXHUYECKOTO
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WCCIIEIOBAHUS, aHAIN3A U
caMOaHaJM3a B MPOQeCCHOHATBEHON
JESITEIIbHOCTH, COOTBETCTBYIOLIEH
HAaIpaBJIEHHOCTH IIOATOTOBKU
Hmeet chopmupoBaBieecst
cHCTeMaTH4YecKoe YMeHue:
IPUMEHATh COBPEMEHHBIE METOBI U
TEXHOJIOTUH UCCIIEIOBAHUI B
npohecCHOHATIbHOMN IeSITETbHOCTH,
COOTBETCTBYIOILIEH HAIIPaBJICHHOCTU
MOATOTOBKH, B TOM YHUCJIE B
NeJarOrn4ecKoi eI TeIbHOCTH;
UCIIOJIb30BATh METOOJIOTUIO
HAYYHOI'O ¥ HAy4YHO-TEXHUUYECKOTO
UCCJIEIOBAHMS], aHAIN3A U
caMoaHaIM3a B Ipo(hecCHOHAIbHON
JeSITEIIbHOCTH, COOTBETCTBYIOLIEH
HAIIPaBJICHHOCTH TIOATOTOBKH, B TOM
YHCIIE B IIEAArOTNYECKOU
JeSITEIIbHOCTH

HNmeer chopmupoBaBmmnecs
CHCTEeMAaTHYeCKHEe HABBIKH, ONbIT
e TeJIbHOCTH . COBPEMEHHBIX
METOJIOB ¥ TEXHOJIOTUI
UCCIIEI0BaHUN B Ipo(heccCHoHaIbHON
JeSITEIIbHOCTH, COOTBETCTBYIOLIEH
HAIIPaBJIEHHOCTH TOATOTOBKH;
METO/I0JIOTHEN HAyYHOT'0 U HAy4YHO-
TEXHUYECKOT'0 UCCIIEA0BAHUS,
aHaJIN3a U caMOaHalIn3a B

PO eCCHOHATHLHOM JIETETHHOCTH,
COOTBETCTBYIOLLEH HAIPaBJICHHOCTU
MIOJITOTOBKH, B TOM YHCIIE B
NIEJArOTMYECKOM AESTENBHOCTU

2. Onucanue 1IKaj OlEHUBAHUS
2.1. lllkana oueHUBaHUs HA ITaNe TEKYIIEro KOHTPOJIsI

OrtcytcTBUE
dopma T . . .
YCBOCHUSA IToporosslii [IponBuHYTHII Beicoknii
TEKYILETo
Y (H1Ke (YIOBIETBOPUTENHHO) (xoporo) (oTMYHO)
KOHTPOJIS N
IIOPOTOBOTO)
Bricka3piBanue
AKTHBHOE HECTaHapTHBIX
. OtcyrcTBHE Enanynoe N
YcTHBI onpoc ydacTue B CYXICHHH C
yaacTus BBICKa3bIBaHUE
00CyXaeHUN 000CHOBaHHEM
TOYKH 3PCHUS

OOyuaromuecs, IMOKa3aBIlIME YpPOBEHb YCBOEHHUS HUXKE IOPOTOBOrO, HE [OIYCKAIOTCA K
MPOMEKYTOUHOM aTTECTAllMU MO TUCUUITMHE «BUOTEXHOIOTHH B pACTEHUEBOICTBEY.
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2.2 lllka/1a ONeHNBAHUS HA JTalle MPOMEKYTOYHOM aTTecTaluM (3a4eT)

dopma .
OtcyrcTBUE [Toporosbiii . N
MIPOMEXKY- [IponBunHyTHIN Bricokuit
o ycBoeHus (Hmxke | (yIOBIETBOpHU-
TOYHOM % (xopor1o) (oTnMyHO)
MTOPOTOBOTO) TEJIHHO)
aTTecTaluu
OtBeT Ha HEYMEHUE OTBEYaET B LIEJIOM JEMOHCTPUPYET
BOIIPOCHl B | OTBETUTH HA HEYBEpPEHHO, MOKa3bIBaCT yriayOieHHbIE 3HAaHUS 110
YCTHOM HABOJAIIUE U OTBET HE XOpOLLIYIO JUCLUIUIMHE, IOTUYECKU
dopme JOTIOTHUTEJIbHBIE| TTOJTHBIN, CIA00 | TEOPETUYECKYIO | U apTyMEHTUPOBAHO
BOIIPOCHI apryMEHTHPO- | MOJATOTOBKY, HO | OOOCHOBBIBAET OTBET,
npenojaBarens | BaH JIOITyCKaeT JIETKO OIEepHUpPYeT
OTJIE/IbHbBIE OCHOBHBIMH TTOHSITUSIMU
OIINOKHU 1 U KaTerOpUsIMHU, MOXKET
HETOYHOCTH, BECTU
KOTOpBIE JIETKO | MpodecCHOHaTbHBIN
HCIIPABIISET C JMaJIOT 110
MIOMOIIBIO MPEIOKEHHOMY
npenojaBaTess. | BOIPOCY.

O6yqafoumec>1, MOKa3aBIINEC YPOBCHb YCBOCHHS HHXKE IMOPOTOBOI0, HC IMOJY4arOT 3a4CT I10

JUCHHUITIINHE «buoTexHoaorum B PACTCHUCBOJACTBEC).

3. TunoBble KOHTPOJbHbIE 3aJaHUSI WJIH HHbIe MaTepUAJbl, HEOOXOAUMbIEe JIfl
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA JEATEJIbHOCTH, XapaKTePH3YIOIIUX
Tanbl GOPMHUPOBAHNSI KOMIIETEHIIMI B Npolecce 0CBOEHUsI 00Pa30BaTe/JbLHOI MPOrpaMMbl

IIpuMepHBIH KOMILIEKT 3aaHui A
JJISl TEKYIIero KOHTPOJIA
Bonpoch! 1st yCTHOTO o1npoca
Pasznen 1.
Tema: Memoowr mpancgopmayuu pacmumenbHuiX KIeMOoK U IKCHPECCUsl YyHCEPOOHBIX 2EHOB 6
2eHOMe pacmeHull
1. Meroa KOKYyJIbTHUBAIIUY C arpoOaKTepueH.
2. Metoipl IpsIMOTO TEpeHoca F'eHOB B pacTeHHUE.
3. JlokazarenbcTBa TpaHchOpMAaITUH PACTCHUIA.
4. Dxcnpeccus (GYyHKIMOHUPOBAHKE) YyKEPOIHBIX T€HOB B TEHOME PACTEHHH.

Bonpoch! Jist yCTHOTO onpoca
Paznea 2.

Tema: Kynbmypa uzonuposanuvix Kiemok u mKaHell 68 CeleKyuu pacmeHuil.
1. Vcnonp30BaHKe METOIOB IN VItro B ceeKIMU pacTCHH.
2. KnetouyHas cenekuus pacTeHUN.
3. 'enernueckue, SMUreHeTHUECKHE U MOPHODU3UOIOTHIESCKUE U3MEHEHHSI KJICTOK N Vitro.
4. TlonmydyeHuwe pacTeHHUIl-pEreHepaHTOB, YCTOWYHMBBIX K aOMOTHYECKUM U OHOTHYECKUM
CTPECCOBBIM (haKTOpaM METOJIaMH KJICTOYHON WHKCHEPHH.
5. MyTareHsl 1 UX IpUMEHEHHUE TPU KIETOYHOU CEJICKIIHH.
6. ['ubpuan3anust COMaTHYECKUX KIETOK.
7. Beiienenue, KyJIbTUBUPOBAHUE U CIUSHUE U30JUPOBAHHBIX TPOTOIJIACTOB.
8. KiterouHast cenekuus u cCOMaKIOHabHAs BAPHAOEITbHOCTb.
9. Comarmnueckass THOpUAM3AIMS, TAIUIOUAHAS CEJIEKIUS M KJIOHAIbHOE MHKPOPa3MHOKEHHE
pacTeHuil.
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IMPOMEXYTYHAA ATTECTALUSA (3AUYET)

MO TUCHHIIHHE

3aueT MPOBOTUTCS C IENBIO MPOBEPKH 3HAHMIA, KaK OTACIBHBIX OOYYArOIIMXCS, TaK U
JUTSL TIONTyYeHHsT MH(OpMAIMKM KaK YCBOCH MaTepuall TPYIIION B IIEJIOM, MO3BOJISIONINX CYAUTh
00 ypoBHE YMEHUS MPUMEHSATH 3HAHUS, TPEOYIONIUE OT aCIHUPAHTOB HABBIKOB CAMOCTOSTEIILHON
paboTHI.

3aueT MPOBOJUTCS B YKA3aHHOE B PACMHCAHHH BpPEMS W OTBEICHHOMW JUIsI ITOTO
aynutopuu B ¢popme cobecenoBanus (ycTHoro orBera). Kpurepuu oneHku Ha 3adete, hopma
€ro TPOBEACHHS, a TakKKe IEePEeYCHb BOIPOCOB OBOJSATCS TPENOJaBaTENeM 0 CBEICHUS
oOyJaromuxcsi 10 ero Havana. Pe3ynmpTar 3adera OOBSBISCTCS HEMOCPEACTBEHHO IOCIE €ro
MIPOBEJICHUS, 3aTEM BBICTABIISICTCS B BEJOMOCTh M 3a4€THYIO KHUXKKY.

Bonpoch! 1J1s1 NOATOTOBKH K 3a4eTy
1. depMeHTHI TeHETHYECKON MH)KCHEPUH PACTCHHM, (PU3NUYECKOE KapTUPOBAHHUE
U KOHCTpyHpOBaHHe pekoMOrHaHTHBIX [JHK
2. DTanbl MOIy4YeHUs] TPAHCTEHHBIX PACTEHUN U METO/Ibl TpaHC(OPMAIIUU PACTUTENBHBIX KIETOK
3. MeToa KOKYJIbTUBAIMH C arpOOaKTepHEH.
4. Metoibl IPSIMOTO MEPEeHOca IeHOB B PACTEHUE.
5. Jloka3zaTenbcTBa TpaHchopMaluyi PaCTEHUM.
6. Oxcnpeccus (HyHKIMOHUPOBAHKE) YYKEPOIHBIX T€HOB B TEHOME PACTCHHIA.
7. [lonyyeHue TpaHCTEHHBIX PACTEHUN, YCTOWYUBBIX K HACEKOMBIM.
8. [lomyueHue TpaHCTEHHBIX PACTeHUMN, YCTOMYUBBIX K TPUOHOMN, OakTepruanbHONH U BUPYCHON
UH}EKIuu.
9. [lomyueHue TPAaHCTEHHBIX PACTEHUMN, YCTOMUUBBIX K TepOUIIUAAM.
10. TpaHcreHHble pacTeHUS - TPOAYIIEHTHI
11. buonorus KyIbTUBUPYEMOM KIIETKH.
12. Meiio3 1 ropMOHOHaIbHas perysius. HampasieHnus u 3Tamnsl.
13. Kymbrypa in Vitr0 W KyJIbTUBHPOBaHHE HW30JMPOBAHHBIX KIETOK M TKaHEW BBICIIUX
pacTeHUN.
14. YcnoBusi KyabTUBUPOBAHUS M30JMPOBAHHBIX OPraHOB, TKAHEH KJIETOK M MPOTOIUIACTOB Ha
MCKYCCTBEHHBIX ITUTATENIBHBIX CPElaX.
15. KynpTypa KaJlmyCHBIX TKaHEn
16. O310poOBNIEHKE IOCAIOYHOIO MaTepraa OT BUPYCOB.
17. TexHuka KyJIbTUBUPOBAaHHS PACTUTEINILHBIX TKAHEN Ha pa3HbIX 3Tallax MUKPOPA3MHOKEHHUSL.
18. OnTtumu3anus ycioBHi KIOHATBHOIO MUKPOPa3MHOXKEHHS pacTeHui. [ [penMyinectsa n
HEJO0CTaTKHU.
19. ITony4yeHne 0310pOBJIIEHHOTO MOCAAOYHOTO MaTepHaa.
20. Brusiavie reHeTHIecKuX, (PU3HOIOTMUYECKIX, TOPMOHATBHBIX U (DM3UIECKHUX (PAaKTOPOB Ha
MHKPOpPa3MHOKEHHUE PACTEHUH.
21. KynpTypa H301MpOBaHHBIX KJIETOK M TKAaHEH B CENIEKITUH PACTECHUIA.
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