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AHHOTALIUA

padoueii nporpaMMbl y4eOHOM THCIANINHbBI
®OTH.01 «/IabopaTopHbIe METOABI HCCJIEJOBAHNS NATOT€HOB PaCTEeHUID> A/ MOAT0-
TOBKM MarucTpa no HanpasjeHuio 19.04.01 — buorexHosorus
HaNpaBJIeHHOCTh BHOuHKeHepHs1 1 OMOHAHOTEXHOJIOTUH

Heas ocBoeHust AucHMIUIMHBI: Llenbio ocBoeHUs AuMCUUILIMHBI «JlaGopaTopHbie
METOJbl UCCIIEJOBAHUS AaTOT€HOB PACTEHUM» sABIseTCAd 00ydyeHHe MarucTpoOB MPUHIU-
naM OMOTEXHOJOTMYECKOTO MOAXO0Ja K MPaKTHYECKOMY PEUICHHMIO aKTyaJbHBIX 3a]ad
COBPEMEHHOM 3alIUTBHl pPAaCTEHUH OT MATOreHOB. /lUcHMIIMHA NpU3BaHA JaTh MarucTt-
paHTy 3HaHUSA B chepe NOCTHUIKEHUN COBPEMEHHOW MPUKJIATHOW OMOTEXHOJIOTHUUYECKOH
HayKd B PEIIEHUM 3aJayd MOJYUYEHHUsS pacTeHUH, yCTOWYHMBBIX K HEOJIAronmpuUsTHBIM
dakTopam OMOTHYECKON MPHUPOJIHI.

MecTo AMCHUIVIMHBI B Y4e0HOM ILIaHe: JUCIUIUIMHA BKIIOYEHA B LUKI (aKyJIbTaTUBHBIX
JTUCITUTUIMH y4eOHOTO TUTaHa 1o HarpasieHuto moarotoBku 19.04.01- buorexHoaorus

TpeOoBanus Kk pe3yJbTaTaM OCBOCHHS JUCHHMINIMHBI: B PE3YJIbTaTE OCBOCHHUS

TMCUUIUTAHBL popMupyroTcs creaytomue komrerernnnu: [TKoc-1.1; TTKoc-1.3

Kparkoe conep:kanne qucunninabl: Kype «JlaboparopHble MEeTObI HCCIIEIOBAHUS 1ATO-
TeHOB PACTCHU» NpU3BaH OOYYUTh MAarucTpPOB MPUHIMIIAM OHOTEXHOJOTHYECKOTO MOIX0Aa K
IIPAKTUYECKOMY PEIIECHUIO aKTyaJIbHBIX 33/1a4 COBPEMEHHOM 3aIlUTHl PACTCHUM, IO3HAKOMUTh Ma-
TUCTpa C JOCTHXKEHUSAMU COBPEMEHHON MPUKIIAAHON OMOTEXHOJOTMYECKOW HAYKHU U KJIACCUYECKHUX
METO/0B AMArHOCTHKM MATOreHoB. MaTepual WUIIOCTPUPOBAH PUMEpPaMHU J1a00OPaTOPHBIX HCCIIe-
JIOBaHWM MMaTOr€HOB C MPUMEHEHUEM METOJI0B OMOTEXHOJIOTHH, MOTYYEHUS PACTEHHUM, YCTONYUBBIX
K HeOJIaronpusaTHeIM (hakropaM OMOTHYECKOM PUPOIBL.

OO0umasi TpPy10eMKOCTh AWCHUIUIMHBI/B T.4. TPaKTH4YecKasi MOATOTOBKa: 72 yacal
23a4.e1./ B T.4Y. IPAKTH4YeCKasi MOATOTOBKA 4 yaca

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€T

1. Ileans ocBOEHHSI AUCHUILIHHBI

[lenpr0 OCBOCHHS TUCIUIIIUHBI «J[abopaTopHbIe METOJIBI UCCIEAOBAHUS MAaTO-
TCHOB PacTEHUI» SABIACTCS — POPMUPOBAHUE Y MArUCTPOB IEIOCTHOTO MpEACTaBIIe-
HUS O IPUMEHEHUU METOJOB BBISBIICHUS W WIACHTHU(PUKAIIMU MMaTOTEHOB PACTECHUH B
CEJICKIIMU, OMOTEXHOJIOTUHU U 3amuTe pacteHuil. [lomydeHHble 3HaHUS MMO3BOJIAT 0O-
Jiee TOCTOBEPHO IMPOBOAUTH HAYUYHBIE MCCIEAOBAHMS, CBSI3aHHBIC C CO3JaHUEM WH-
(beKIMOHHBIX (POHOB, CENEKIMEeN Ha YCTOMYMBOCTh, TEHHOW MHXKEHEPUHU PACTCHUM C
LEJBI0 CO3/IaHUsI YCTOMYMBBIX COPTOB U TMOPUAOB, OPTaHU3AIIMM TTpoIiecca KIOHAb-
HOT'O MUKPOPA3MHOKEHUSI.

2. MecTo IMCUUIIMHBI B Y4eOHOM Mpolecce

Jucuumnna «JlabopaTopHble METOABI MCCIIEIOBAHUS MMATOTEHOB PACTCHUM)
OTHOCHUTCS K B IHUKJI (haKyJbTaTUBHBIX AucuuiuiuH bioka DTJl. dakyabTaTUBbI
yuebHoro miaHa. JucuuminHa «JlabopatopHble METOABI UCCIICIOBAHUS MATOIC€HOB
pacTeHui» peanuszyercsa B COOTBeTCTBUU ¢ TpedoBanusmu DPI'OC, OMOIN BO u
VYuebnoro miana o HanpasieHuto 19.04.01 — buorexnonorus.

[IpeamecTByomuMr KypcaM, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
nucruiinHa «JlabopaTtopHble METOIBI MCCIICIOBAHUS MMATOTCHOB PACTCHHID) SIBIIS-
orcsa «Kitetounass unxkeHepus», «['eHHas WHXKEHEpUs», «bHOHAHOTEXHOJIOTHUNY,



«O0mass mmmyHosnorust /MostekynsipHas: UMMYHOJIOTUSY, «MomeKyispHas reHeTH-
Kay.

HucuunnuHa «JlabopatopHble METOJbl UCCIENOBAHUS MATOTEHOB PACTEHHII»
SBJIIETCS. OCHOBOIOJIArAIOIIUM JJIsl U3y4eHUsl AUCUUIINH «IHHOBallMOHHBIE arpo-
ounorexnonorun/buonnxenepsu B AIIK», «[IpuknangHas 6MOTEXHOIOTHSI».

Oco0eHHOCThIO TUCHUILUIUHBI ABIsETCSI OCOOEHHOCTBIO JUCIUILINHEI SIBIISIETCS
TO, YTO TUCLUUIUIMHA PeaIn3yeTcs Ha PycCKoM s3bike ¢ npumeHenueM 20 u JOT.

B o0yuenuu ¢ mpumenennem D0 u JJOT ucnonb3yrores cienyronme opraHu-
3allMOHHBIE (POPMBI YUEOHOU NESTEIBHOCTH:

. JCKITHS;
. KOHCYJIbTAIHS;

. npakTHUecKasi paborTa;

. CaMOCTOSTENbHAs BHEAYAUTOPHAS paboTa

COHpOBO)KIIeHI/IC NpCAMCTHBIX AUCTAHIHMOHHBIX KYPCOB MOKCT OCYLICCTB-
JIATBCA B CJICAYIOINHUX PpCKUMAX:

. tTecTupoBanue on-lineg;

. KOHCYJIbTaruu on-line;

. MPEIOCTaBIEHUE METOIUYECKUX MAaTEPHAJIOB;

. conpoBoxienue off-line (mpoBepka TECTOB, KOHTPOJIbHBIX paboOT, pas-

JIMYHBIC BUAbBI TCKYIICTO KOHTPOJIA U HpOMC)ICYTOqHOﬁ aTTeCTaHI/II/I).

Pabouast mporpamma mucnurinHbl «JIabopaTopHbIE METOIBI HCCIEAOBAHUS
MaTOTCHOB PACTEHWI» ISl WHBAJIWIOB W JIUI[ C OTPAHMYCHHBIMUA BO3MOYKHOCTSIMHU
3JIOPOBBS pa3padaThIBACTCs MHANBUAYAIBHO C YI4ETOM O0COOEHHOCTEH mcuxodu3nye-
CKOTO Pa3BUTHS, WHIAWNBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 3J0POBBS TaKHX
00y4Jarommxcs.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM
NMPOrpaMMblI

OO6pa3oBaTenbpHbIC PE3yJIbTaThl OCBOCHUS JTUCIHUILIMHBI 00YJaIOIMMUMCS, TIPe/I-
cTaBJI€HEI B Ta0mIe 1.

4. CTpyKTYypa ¥ cojiepKaHue TUCHUUILTUHbI

4.1 PacnipeneJieHne TPYyA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT
1o ceMecTpam
OO6mast Tpya0€MKOCTh AUCITUIUTHHBI cOCTaBisieT 2 3ad.el. (72 daca), ux pac-
npeesieHre o BUaaM paboT ceMecTpaM MpeACcTaBiIeHO B Ta0IuIe 2.



Taomuna 1

TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

No Kon Conepxanne sy G B pesynbraTe nzydenns ydeOHON AUCIMIUIMHBI 00YYaIONINecs TOJKHBL:
KOMITETECHIINU -

I1/T1 | KOMIIETEHIHH < MeTeHINH 3HATH YMETh BJIaJETh
(nm e€ gacTH)

1. |IIKoc-1 CrnocobeH uc- [IKoc-1.1 Bnageer |AxrtyanpHyro uHQOpMa- | OcymecTBisTh cOop 1 0000- | AKTyanrbHOM nH(MOpMaIuei 1 JaHHBIMH
MOJIb30BaTh HU(- | aKTyaJIbHOH WH- LUIO 0 METOJIaX M TEXHO- |LICHUE aKTyaJbHYIO HHGOp- |0 COBPEMEHHBIM TOCTHIKEHHSM KJIETOY-
pOBBIE CpeAicTBA M | OpMaIiei O BO3-  |JIOTHSX KJIETOYHOH WHXKE- | MaIUIO 0 COBPEMEHHBIM HOU MHXXEHEPHH B 00JIaCTH arpOHOMHUH,
TEXHOJIOTHH, CO- | MOXKHOCTSIX IpUME- | HEpH, COBPEMEHHBIE AOC- | TOCTIKEHUSAM KIETOYHON pacTeHHEBOACTBA; HABBIKAMHU HCIIOJIB30-
BpPEMEHHBIE JIOC- | HEHHs pa3paboToOK B | TW)KEHUSI KJICTOUHOW MH- | MH)KEHEPUH B O0JIACTH pacTe- | BaHHS MPOTPaMM OHJIAHH- OOIIEHUS
THKEHUS HAHO- U | 00JIacTU HAHO- U JKEHEPUH B 00JIACTH pac- |HHEBOJCTBA; UCIIOJIb30BATh Gmail, Yandex.mail, Zoom, Skype u ap. ;
OuoTexHonoruii, | OMOTEXHOJOIHUH, TEHUEBOJCTBA; IPOTPaM- | IPOTPaMMBbl OHJIAWH- o0IIe- | 0a3aMu AaHHBIX; HABBIKAMH pacdyéTa
MOJIEKYIIIPHON MOJIEKYIISIPHOM MBI OHJIalH- OOIIEHUS Husg Gmail, Yandex.mail, BIUSHYSI Pa3IMYHBIX (PaKTOPOB a0MOTH-
OMoJIOTHH B Cellb- | OMOJIOTHU B pas- Gmail, Yandex.mail, Zoom, Skype u 1p.; ocymiecT- |4ecKoi 1 OMOTHYECKOH MPUPOILI Ha OHO-
CKOM XO3HCTBE, | JMYHBIX OTpacisix |Zoom, Skype u np.; 6a3bl | BT NOUCK B 0a3aX AAHHBIX; | TEXHOJOIMYECKHE MPOLECCHI, HCTIONb3Ys
SKOJIOTUU ¥ MEIU- | SKOHOMHUKH; UC- nmaHHbIX; Python ¢ 6u6- W3BIIEKaTh MHPOPMAIIMIO U3 | Tporpammy Statistica
[[UHE MoJb3yeT nugpo- nmotekamu Requests, 0a3 JaHHBIX; IPUMEHSTDH TPO-

BbIE CPE/ICTBA U SQL Alchemy, opurm- rpaMMHBIE TPOIAYKTHI —
TEXHOJIOTAH aJIbHBIE CAWTHl MUHU- Python, AGROS, Excel,
CTEPCTB U BEJIOMCTB Word, Outlook, Power Point,
Zoom u Jip.
2. [1IKoc-1.3 Pazpaba- |CoBpeMEeHHbIE METOIbI CamocrosiTensHO pa3pabaTsl- | HaBbikamu mpoBeieHUs HAy4HO-

THIBAET U YCOBEP-
IIEHCTBYET COBpE-
MEHHEIE METO/IBI
HaHO- U OMOTEXHO-
JIOTHA, MOJIEKYJISIP-
HOM OMOJIOTHH TTPU
HAy4YHBIX HCCIIEO-
BaHUSX B pa3jiny-
HBIX 00J1aCTIX
CEIIbCKOT'0 XO3SHCT-
Ba, SKOJIOTUH U Me-
JIALTAHBI

KJICTOYHOW HWH)XXEHEPUHU
pacTeHui AJisl PEeLCHUS
aKTYaJIbHBIX POOIIEM
AIIK

BaTh U NMPUMEHATH Ha MPAKTU-
KE COBPEMEHHBIE METOJIBI Kile-
TOYHON  WHXKEHEpUM pacTe-
HUN Ui peUIeHMs] aKTyallb-
HbIX Tipobaem AIIK

HCCIIEI0BATENbCKOM PabOoThI C LIEIbIO
YCOBEPILEHCTBOBAHHS METOA0B KJIETOY-
HOH UH)XEHEPUU PACTCHHUN




OYHAS ®OPMA OBYYEHUA

Ta6muua 2a’

o 2
Pacnpeneneﬂne TPYAOEMKOCTH ITUCIIUIIVIMHBI 110 BUJIaM paﬁoT o ceMeCTpam

TpyroéMkocThb
Bup y4eoHoii pa6oThI yac. B T1.4. mo cemecTpam
Bcero/* No3
OO6mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IIJIaHy 7214 7214
1. KontakTHasi padora: 28,425/ 28 25/4
AyauTopHasi padora 28,25 28,25
8 MoMm uucue:
nexyuu (J1) 14 14
npaxmuyeckue 3ansmus (113) 14/4 14/4
KOHMAaKkmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocTrosiTesabHas padora (CPC) 43,75 43,75
Camono02omosKa K mexkywemy KOHmpouo 3HaHutl (camo-
cmosmenvbHoe uzyienue pazoenos, npopabomra u nO8MopeHue 43.75 43,75
JIEKYUOHHO20 MAMeEPUANa U Mamepuana y4ebHuix nocooutl, ’
1n0020MOBKA K NPAKMUYLECKUM 3AHAMUSAM)
By npoMexxyTOYHOTO KOHTPOJIS: 3auer
* B TOM YHCJIE PAKTHYECKas MMOATOTOBKA
4.2 ConepxxaHue TUCHHUIINHBI
OYHAS ®OPMA OBYUEHUSA
Tabmuma 3a

TemaTnuyeckuii NUIaH y4eOHON IUCIUTIIUMHBI

Bueayaur
HaumeHoBaHuUe pa3iesioB U TeM AynuTopHasi pabora OpHast
Bcero paﬁoTa
JTUCUHUIIAH
JI n3 IKPes Cp
BCero/* cero/*

Pazgen 1. MeToabl OMOTEXHOJIOTHH 30,75 6 6 18,75
Tema 1-1. OcHOBBI MOJIEKyIsIpHOM OMouH- | 12,75 2 2 8,75
KEHEPUHU
Tema 1-2. MeTobpl reHeTUYEeCKON UHKe- 9 2 2 5
HEpUU
Tema 1-3. MeToab!l KIETOYHON MHXXEHEPUHU 9 2 2 5

Paznen 2. ®uronaroreHbl 4 METOAbI UX JH- 20/2 4 6/4 10

ArHOCTHKH
Tewma 2-1. [Tapa3uTsl pacTeHUI: X CBOU- 9 2 2 5
CTBa U OCOOEHHOCTH B3aMMOOTHOIIICHHH C
paCTEHUSMH-XO035I€BaMU
Tema 2-2. CoBpeMeHHBIE METO/IBI TUAarHO- 11 2 4/4 5
CTHKHU (PUTONATOT€HOB

Pa3nen 3. ®u3noiornyecKue  3K0JI0rn4ve- 21 4 2 15

CKHe OCHOBBI B3aMOOTHOIeHU ¢puTona-

! TaGnuua 2a samonasiercst 1u1st 04HON GOPMBI OOy UCHHS
2 [11aGuioH TaGIHIBL TS IBYXCEMECTPOBOI JAUCIIATIINHBL.




Bueayaut
HauMmeHoBaHUe pa3aesioB U TeM AyAuTopHasi paboTa opHast
Bcero paﬁoTa
AUCUUILIMH
J 113 INIKPes Ccp
Bcero/* cero/*
TOT€HOB U PACTeHH
Tewma 3-1. MuKpoOHO-PACTUTEIIbHBIC CUM- 7 2 5
OMO03BI
Tema 3-2. Dkojoruyeckue acreKkThl B3au- 7 2 5
MOOTHOILIEHUI PACTEHUH U Napa3uTOB
Tewma 3-3. IloBsimenue 60J1e3HEYCTONYH- 7 2 5
BOCTH PACTCHHI C TTIOMOIIIBIO MUKPOOpra-
HU3MOB U DJIMCUTOPOB
KOHMAKMHAsL paboma Ha NPoMerNCymo4HoM 0,25 0,25
konmpoae (KPA)
Bcero 3a 4 cemectp 72 14 14/4 0,25 43,75
62 72 14 14/4 0,25 43,75

* B TOM YHCIIE IMPAKTUYCCKas MOATOTOBKA

Pasznea 1. MeToabl OMOTEXHOJIOTHH

Tema 1-1. OCHOBBI MOJIEKYJIIPHON OUOMHKEHEPUH
1. MonekynsipHasi OMOJIOTHSI U MOJIEKYJIsipHasi TeHEeTUKa — (PyHIaMeHTaIbHas

OCHOBA F'€HETUYECKOU HWHIXCHCPpHUU

2. ®epMeHTHI TEHETUYECKON NHKEHEPUH
3. Paznenenue ¢parmentoB JIHK u moctpoenne pecTpuKIMOHHBIX KapT (¢pu-

3UYECKOE KapTUPOBAHUE)

4. Konctpyupopanue pekoMOnHanTHbeIX JJHK
5. Unentudukanus 1 BeIICJICHUE MOCIEI0BATEIbHOCTEN T€HOB

Tema 1-2. MeTopl TeHETUUECKON NHKEHEPUH

1. UnenTtudukanus u KIOHUPOBAHUE FeHA

2. ITonbop reHoTuna pacTeHus-pelunueHTa

3. BBeneHnue reHa u ero 3Kcrnpeccus B FeHOME paCTeHUSI-PELUITECHTA

4. dakTopbl, BAMUSIONINE Ha PEreHEPAllMOHHYIO CIIOCOOHOCTH TpaHC(HOPMUPO-

BAaHHBIX KJICTOK

5. BBeneHune 4yKepoaHbIX T'€HOB B PACTUTENBHYIO KIETKY IIPU IOMOIIM arpo-

OaKTepHabHBIX BEKTOPOB

6. MeTtonb! TpaHchopMaIuy pacTUTEIbHBIX KIETOK
7. Dxcnpeccust (GyHKIIMOHUPOBAHUE) UY>KEPOIHBIX T€HOB B TCHOME PaCTCHUI
8. MeTo/ibl MOJTy4eHUsI TPAHCTEHHBIX PaCTCHUI

Tema 1-3. MeTobl KIE€TOYHON MHKEHEPUU

1. buonorus KyJIbTUBUPYEMOM KIIETKU

2. KynbTypa KJIETOK U TKaHEen

3. Texnuka BBeACHHS B KyJIbTypy IN VItr0 ¥ KyJIbTHBHpPOBAHUE W30JIMPOBaH-

HBIX KJIETOK U TKaHEW PaCTEHUU




4. KynbTypa KaJlyCHbIX TKaHEH

5. KynbTypa KJIETOUHBIX CYyCHEH3UN
6. KynbTypa OAMHOYHBIX KJIETOK

7. Mopdorenes B KaJIITyCHBIX TKaHIX

Pa3znen 2. DuronaToreHsl 1 MeTOALI HX THATHOCTHKH

Tema 2-1. Ilapa3utsl pacTeHMii: UX CBOMCTBA U OCOOEHHOCTH B3aHMOOTHOIIIE-
HUH C pAaCTEHUSIMHU-X039€BaMU

1. Tunsl B3aMMOOTHOIIEHNH PACTEHUI-X035IMHA U ITApa3nuTa

2. CBoiicTBa napa3uToB

3. I'pu0Osn1 — BO30yquTEnn Oo0Jie3HEN pacTEeHU

4. baktepuu — Bo30yauTeN 00JIe3HEN pacTeHUM

5. Bupycsl pacTeHul 1 BbI3bIBAEMbIE UMH 00JIE3HU

Tema 2-2. CoBpeMeHHbIE METO/IbI IUArHOCTUKU (PUTOMATOT€HOB

1. MeToapl TMarHOCTUKM, OCHOBaHHBIE HA B3aUMOJECHCTBUN AaHTUTEI C AHTUT E-
HaMH (PUTONATOTE€HOB

2. MeToapl AMarHOCTUKH, OCHOBAaHHBIE HAa aHAJIN3€ HYKJIEUMHOBBIX KUCIOT (Pu-
TONATOTE€HOB

3. Ucnonb3oBanrne MeTabOJUTOB, NPOAYLHUPYEMBIX (PUTONATOTEHAMU, JJIS JU-
arHOCTUKH U MPU UCCIIEI0BAHUN UX B3aMMOJEHCTBUS C PACTEHUSIMU-X039€BaMU

Pasznena 3. ®u3snojiorn4eckue M HKOJOTrHYecKrue OCHOBBLI B3aMMOOTHOIIIe-
HMH (UTONATOTCHOB U PaCTCHUI

Tema 3-1. MukpoOHO-pacTUTEIHLHBIE CUMONO3bI

1. AzoTdukcupyromme CiMOH03bI

2. Muxopu3Hbie CHUMONO3bI

3. 3ammTHBIE CUMOUO3BI

4. DKOJIOrMYECKOEe U MPAKTHUYECKOE 3HAYEHHE MHKPOOHO-PACTUTENbHBIX CHM-
01030B

Tema 3-2. DKOIOrHYECKUE aCMEeKThl B3AMMOOTHOILICHUI pacTEHUI U NTapa3uToOB

1. [Tapa3utsl B puUpoAHBIX GUTOIIEHO3AX

2. IlpryuHBl MaCCOBBIX MUPUTOTUN KYJIBTYPHBIX PACTEHUHN

Tema 3-3. IloBbIieHue 00JI€3HEYCTONYMBOCTH PACTEHHUM C TTIOMOIIBIO MUKPO-
OpPraHU3MOB U AJIIHCUTOPOB

1. IlepexpecTHas 3ammTa

2. UmMyHU3anus

4.3 Jlekuuu/ npakTuyecKue 3aHATUS

OYHASA ®OPMA OBYYEHUA



Ta0Omumna 4a
Coaep:xkaHue JIeKIUii/ TPAKTHYECKUX 3aHITHI ¥ KOHTPOJIbHbIE MEPONPUSATHS

[Tapa3utsl pacTeHuii: UX
CBOIICTBa U OCOOEHHOCTH
B3aMMOOTHOILLIEHHH C pacTe-
HUSMH-X035€BaMHU

(Bormpocst
YCTHOTO OIIpO-
ca 27, 30-31)

®opmupye Koxa-Bo
Ne u Ha3BaHMe JIeKIUit/ MbIe Bux Yacos/
Ne Ha3Banme pazgena, J1a00paTOPHBIX/ KOMIIETeH W3 HAX
n/m TeMblI NPAKTHYECKHX/ CEMUHAPCKUX u KOHTPOILHOYO | npascru-
N MepONpUATHS ':lf)clll:?)ﬂ
TOBKa

1 Pazjen 1. MeToabl 6HOTEXHOJIOTHH 12
Tema 1-1. OcuoBsl | JIekmust Nel I1IKoc-1.1
MOJIEKYJIIPHOU MonekynspHas Ouosiorust u IMKoc-1.3
OMOUHKEHEepUU MOJIEKYJIIpHAsi FEHETUKA — 2

dbyHaaMeHTanbpHas OCHOBA
T€HETUYECKON MH)KEHEpUHU
[TpakTnueckoe 3ansTue Nel VYerHbBI onpoc 2
KouctpymnpoBanue pekoMou- (Bompocst
HaHTHBIX YCTHOTO OIIPO-
JHK.Mnentudukanms u Bbl- ca 4-5)
JIeJIEHNE TI0CTIE10BaTENIbHO-
CTEH TeHOB
Tema 1-2. Metoas! | Jlekmus Ne2 2
TE€HETUYECKOU WH- | MeToabl TeHETUYECKON UH- [1IKoc-1.1
JKEHEpUU KeHepuH pactutenbHbIX Kite- | [1Koc-1.3
TOK
ITpakTnueckoe 3ansaTue Ne2 VYeTHBIN onpoc 2
Metoas! Tpanchopmanuu (Bompocsr
PaCTUTENBHBIX KJIETOK. JKC- YCTHOTO OIIPO-
npeccust (QyHKIIMOHHPOBA- ca 4-5)
HUE) Yy>KEPOJHBIX TEHOB B
T€HOME PaCTCHUU
Tema 1-3. Metons! | Jlekuus Ne 3 [MKoc-1.1 2
KJIETOYHOW MHKe- | KynbTypa KIeTok u TkaHen IMKoc-1.3
HEpUH pacTeHun
[TpakTrueckoe 3ansTue Ne3 VYerHbII onpoc 2
MeToabl KIETOUYHOU MHXKEHE- (Bompocst
pun YCTHOTO OIIPO-
ca 1-3)

2 Pasznen 2. ®uronaroreHbl 1 METOAbI HX IMATHOCTHKH 10/4
Tewma 2-1. [TKoc-1.1 2
[Tapa3uTsl ITKoc-1.3
pacTeHui: nx Jlexuust Ne4 duTonaroreHsl
CBOHCTBA 1 ¥ METOJIbI UX AUArHOCTUKH
0COOEHHOCTH
B3aUMOOTHOLIEHUH
C PacTeHHUSIMU-

XO3ACBaMHU [TpakTnueckoe 3ansaTue Ned YcerHbIi onpoc 2
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®opmupye Koxa-Bo

Ne u Ha3zBaHMe JIeKIUii/ MbIe Bux Yacos/
Ne | HazBaume pazzena, J1260paTOPHBIX/ KOMIICTEH 3 HHX
KOHTPOJILHOTO | 1paery-
n/n TeMBbI NPAKTHYECKUX/ CEMHHAPCKUX uu
% MeponpusiTus yecKas
3aHATHH O
TOBKAa
Tema 2-2. CoBpe- | Jleknus Ne5 CoBpeMeHHbBIS [TKoc-1.1 2
MEHHBIE METO/]IbI MeTo bl quarnoctuku ¢uro- | [MKoc-1.3
JTUArHOCTHKYU (GU- | MAaTOreHOB
TOTIATOTEHOB [Tpaktuyeckoe 3ansaTue NeS-6 4/4
MeTo1p1 TMarHOCTUKH, OCHO- .
N VYerHblil onpoc
BaHHBIC HA B3aUMOJCHCTBHH
(Bompocsl
AQHTHUTEJI C aHTUTeHaMH (PU-
YCTHOTO OIPO-
TOHNATOreHOB. MeToIbI auar- ca 6-26)
HOCTHUKH, OCHOBAHHBIE Ha
aHAJIN3e HYKJICMHOBBIX KH-
CJIOT (UTONATOTEHOB
Pa3znen 3 ®usnosornyeckne M IKOJI0rnyeckue 0OCHOBbI B3aMMOOTHOIIEHU I 6
(pMTONATOreHOB M PACTeHHIl
Tema 3-1. Muxk- [IKoc-1.1 | YerHbIiit onpoc 2
[TpakTuueckoe 3anstue Ne/
poOHO- [TKoc-1.3 | (Bompocsr
MukpoOHO-pacTUTEIbHBIC
pacTUTEIbHBIC YCTHOTO OIIPO-
CUMOHMO3bI
CUMOHO3BI ca 30-31)
Tema 3-2. Okono- | Jlexkuus N6 [IKoc-1.1 | YerHbIiit onpoc 2
TUYECKHE aCMEeKThl | JKOJIOTHYECKHE aCIIEKThI [TKoc-1.3 | (Bompocsr
B3aMMOOTHOIIECHUI | B3aMMOOTHOILICHUI PaCTEHUI YCTHOTO OIIPO-
pacTeHHi U mapa- | ¥ apa3uToB ca 30-31)
3UTOB
Tema 3-3. IloBbI- [MKoc-1.1 2
Jlextmst No/7 .
meHue  OoJe3He- . [MKoc-1.3 | YerHBI ompoc
. [ToBbieHNEe 0ONE3HEYCTOM-
YCTOWYHBOCTH pac- . (Bompocst
. YUBOCTH PACTEHUH C TIOMO-
TEHUH C TTOMOIIBIO YCTHOTO OIIPO-
[IbI0 MUKPOOPTaHU3MOB U
MHUKPOOPTraHU3MOB ca 28-29)
AIUCUTOPOB
Y DJTUCUTOPOB
BCEI'O 28/4
OYHAS ®OPMA OBYUYEHUSA
Tabnuma 5a
IlepeyeHb BONPOCOB V11 CAMOCTOSITEJILHOTO U3YYCHUS AU CHMIIJIMHbI
Ne HazBaumue paszena, Ilepeuenn paccMaTpuBaeMbIX BOMPOCOB /LIS CAMOCTOSITEILHOTO
n/n TeMbI H3Y4YeHHs
Pa3nes 1. MeToabl 6MOTEXHOJ10THHU
1. | Tema 1-1. OcHoBol | llenTpansnas morma Ouonoruu; JIHK-momumepassr; JIHK-nurasa;
MOJIEKYJISIpHOIT ~ OMO- | HyKJieasbl; pecTpukTasbl; pasaenenue gparmentoB JJHK u moctpoe-
WHXEHEePUHU HUE PECTPUKIIMOHHBIX KapT ((hu3uueckoe KapTUPOBAHHE); KOHCTPYH-
poBanue pekoMmOumHaHTHBIX JIHK; mmasmumer, 6akrepuodaaru; xoc-
mugasl; BAC; YAC; reHoMHas OMOIMOTEeKa; HASHTH(PUKAIUS U BBIJIC-
aenune nocnenoparenbuocteit renos (ITKoc-1.1, TTKoc-1.3)
2. Tema 1-2. Metoasl | Unentudukanus u KJIOHHPOBAHKUE T€HA; MOJI00p T€HOTUIIA PACTCHHUS -
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Ne Ha3Banue pa3ziena,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO

n/n TeMblI H3Y4YeHHs
IEHETUYECKOM WH)Ke- | peLUIMEHTa; BBEJACHNUE I'€Ha U €ro SKCIIPecCusi B T€HOME pacTeHUs -
HEpUU peuunuenTa; (hakTophl, BIHMSIOIIME HAa PEreHEPAlMOHHYIO CIIOCO0-

HOCTb TpaHC(HOPMHUPOBAHHBIX KIIETOK; HCMOJb30BaHHE Ti-I1a3Mup;
MCIIOJIb30BaHUE IPOMEXKYTOUHBIX BEKTOPOB; MCIOJb30BaHUE OMHAp-
HBIX BEKTOpOB; pRi-muazMuibl; MeTo] OMOIOTHYECKONW OAJUTMCTUKY;
AIIEKTpONopanus; TpaHcHOpMaIsl pPACTUTEIBHBIX IPOTOIIIACTOB,;
MUKPOHHBEKIIMH; TeHbI-MapKephl i1 0T00opa TpaHC(HOPMaHTOB; I0-
Jy4eHUE TPAHCTEHHBIX pAacTeHHWH 0e3 MapKepHBIX I'€HOB; pereHepa-
1Usl TPaHC(OPMAHTOB; BEKTOPHI HA OCHOBE T'€HOMa BHUPYCa MO3auKH
usetnor kanyctsl (BMIIK); uennounsie Bektopsl Ha ocHoBe JIHK
XJIOPOIUIACTOB M MUTOXOHApHUH; 3Kcrpeccus ((PpyHKIIMOHUPOBAHUE)
qykepoJIHbIX TeHoB B reHoMme pactenuit (ITKoc-1.1, TTKoc-1.3)

3. Tema 1-3. Meronasl
KJIETOYHOU HHXKCHe-
pun

buonorust KynIpTUBUPYEMOW KIIETKHM; MEHO03; TOPMOHAIbHAsI peryis-
LM, OPUHLMIBI KYJbTYPbl KJIETOK M TKAaHEW; TEXHHUKA BBEICHUS B
KyJIbTYpYy In Vitro UM KyJbTUBHUPOBAHHE H30JUPOBAHHBIX KJIETOK U
TKaHEH PACTEHMI; KYJIbTypa KaJUIyCHBIX TKaHEH; KyJbTypa KJIETOY-
HBIX CYCIIEH3UH; KyJIbTypa OJMHOYHBIX KJIETOK; MOp(OreHe3 B Kai-
aycubix TKausx ([TKoc-1.1, [TKoc-1.3)

Pa3zgen 2. ®uTonaTroreHnl M MeTOALI X THATHOCTHKHU

4. | Tema 2-1. [lapasutsr
pacTeHu: ux
CBOICTBa U
0COOEHHOCTHU
B3aMMOOTHOIIICHUH C
pacTeHUsIMH-
X03s€BaMH

Turbl B3aMMOOTHOIICHUH PACTEHHSI-XO35IMHA U TTapa3uTa; TPOPHOCTH;
CreuaIi3anus; MaToreHHOCTh

oOmas xapakTepucTUKa rpuboB; cucTeMa TPUOOB M OOJIE3HU pacTe-
HUI, BBI3BIBACMbIe UMH; OOIINE CBECHHUS O (PUTONATOTCHHBIX OaKTe-
pusiX; cucteMa (PUTOMATOTCHHBIX OaKTEpHil M BBI3BIBAEMBIE UMHU 00-
JIe3HU; CTPOEHUE BUPYCOB PACTEHUN; TPAHCHIOPT BUPYCOB; CUMIITOMBI
BUPYCHBIX 00JIe3HEH; COXpaHEHHE U PacpOCTpaHeHUe (HUTONATOTCH-
HBIX BHPYCOB; B3aUMOJEWCTBUE BHPYCOB U CMEIaHHbIE MH(EKIUU;
HoMmeHkiatypa BupycoB (ITKoc-1.1, TTKoc-1.3)

5. | Tema 2-2. CoBpemeH-
HBIC MCTOAbI TUArHO-
CTHKHU (DPUTOMATOTEHOB

NmmyHodepmenTHBIN copbunonHblil ananu3 ELISA; apyrue meronsl
MMMYHOJMArHOCTUKU (UTOMATOT€HOB; METOJIbI TMOPUIN3ALUN HYK-
JIEMHOBBIX KHUCIIOT; METOAbI ¢ ucnoiab3oBanueM IILIP; onpenenenue
MapKEepHBIX META0OJUTOB I'pUOOB B TKAHSIX MH(PUIIMPOBAHHBIX pacTe-
HUI; aHAJTU3 COCTaBa >KUPHBIX KUCIOT NpU HIeHTU(UKauu (uTomna-
torenHbix 0akrepuii (ITKoc-1.1, [TKoc-1.3)

Pasznen 3 ®u3noJ0rHYecKrue U IK0J0rH4eCKHe 0CHOBbI B3aHMOOTHOIIEHHH (l)I/ITOHaTOFeHOB H

pacTreHuil

6. | Tema 3-1. MukpoOHoO-
pacTHTENbHBIE  CHUM-
OMO3BI

Bbo6oBo-pr306nanbHbIil cuMOn03; cuMOMO3bl ¢ N2-QUKCHPYIOUTIMHI
uaHoOakTepusaMu; puszochepHas U dHAOPHUTHAS a30THUKCAIUS; ap-
OyckynspHas mukopusa (AM); skromukopuza (OM); opxunHas Mu-
KOpHU3a; SMU(UTHAs CTPATEeTusi: POCT-CTUMYJIHMPYIOLIUE pPU300aKTe-
puM; dHIO(UTHAS CTpaTerus: TOKCHH-00pa3yromue rpudbl U OakTe-
pun (ITKoc-1.1, TTKoc-1.3)

7. | Tema 3-2. Dxonoruye-
CKHE aCIEeKThI B3au-
MOOTHOIIEHU pacTe-
HUU U NIapa3uToOB

Bnusinue napa3uToB Ha QUTOLEHO3BI; BIUSHUE NTAPA3UTOB HA T€HETHU-
4yecKoe pazHooOpasue Mnomysnuii; GopMbl B3aMMOOTHOILIECHUN pacTe-
HUHN C mapa3uTaMH B MPUPOJIHBIX (PUTOLIEHO3aX; 3alUTa CIOKUBIIE-
rocsi uroneHo3a OT BHEAPEHUS YYXKIbIX BHJOB; MHTPOIYKIIMS; Ha-
pyLIEeHHE TeHETHUYECKOTO pa3HO00pasus; arpOTEXHUYECKHE MPHEMBI;
CeJIeKI[MsI Ha KaueCTBO; HAPYIICHUE Cpebl OOMTAaHUSI paCTEHUIl B pe-

3ylbTaTe XO3SIMCTBEHHON W pekpearnroHHou nestensbHocTH ([1Koc-
1.1, ITKoc-1.3)

8. Tema 3-3. IloBsblmie-

3aIuTa OT TPUOHBIX OOJIE3HEH; 3alMTa OT BUPYCHBIX OOJIE3HEH; 3a-
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Ne Ha3zBanue pasjeia, Ilepeyensb paccMaTpuBaeMbIX BOIIPOCOB I CAMOCTOATEIbHOI0
n/n TeMblI H3Y4YeHHs

HUue OO0JIe3HEYCTOWYH- | IIUTAa PACTEHHM C MOMOIIbIO IPUOHBIX U OAKTepUANbHBIX aHTArOHU-
Boctu pactenuit ¢ mo- | croB ([1Koc-1.1, [TKoc-1.3)

MOILbI0  MHUKpOOpra-
HU3MOB U JIUCUTOPOB

5. O6pa3zoBaTte/ibHbIE TEXHOJIOTUH

Ta0muma 6

ITpumeHeHMe AKTUBHBIX H HHTCPAKTHUBHBLIX 06pa3OBaTeJ'IbeIX TEXHOJIOTUH
e HaunmMeHoBaHMe HCIOJIb3yeMbIX
11/-11 Tema u ¢popma 3aHATHS | AKTUBHBIX U HHTEPAKTHBHBIX 00pPa30BaTeJIbHBIX

TexHoJIorui (popm o0yueHus)
1. Tema 1-2. Merost JI

reHeTHYeCKO MH-
KEHEPUH

2. | Tema 1-3. Metoner | JI
KJIE€TOYHOH MHIKEHE-
pun

3. | Tema 2-2. CoBpe- C)
MEHHBIE METO/IbI
JTUArHOCTHKHU (PUTO-
[MaTOreHOB

Tematuueckas auckyccus (padoTa ¢ mporpaMMamMu
Google, Gmail, Yandex.mail, Zoom, Skype u np)

Tematuueckas auckyccus (padoTa ¢ mporpaMMamMu
Google, Gmail, Yandex.mail, Zoom, Skype u ap)

Ananuz MCTOJ0B OHMOTEXHOJIOTHH

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110
UTOraM OCBOCHUS AMCUUIIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI MJIH HHbIE MAaTEePHAJIbI, HEOOXO0 UMbl
JJISl OLlEHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONbITA AESATEeJbHOCTH

1) IpuMepHBIii TepevdeHb BOMPOCOB K OMPoOCy mo pazaeay «MeToabl 01o-
TEXHOJIOT U

1.KitoHaIbHOE MUKPOPA3MHOKEHHE.

2.BBenienue B KyJbTypy, MYJbTUIUIMKALIAS, YKOPEHEHHE, aganTanus. [IpakTu-
YEeCKO€ MPUIIOKEHUE B CEIBCKOM XO3SIICTBE M (PU3HOJIOTUU PACTEHUM.

3.KynbpTypa pacTUTENbHBIX KJIETOK MPUHIUIIBI U METOAbI. KileTouHas nHXeHe-
pust

4. OcoOeHHOCTH OpTraHu3aIui U GyHKIIMOHUPOBAHUS PACTUTEIHLHOTO TEHOMA.

S.IIpuHuMn, MEeToAOoJOrus I€HETHYECKOW WHXKCHEPUU PACTEHUW; OCHOBHBIE
ATaIbl Mpoliecca: KIOHUPOBaHKE, IepeHoc, skcnpeccus. Cnocobsl nepenoca JIHK B
KJIETKU PaCTEHUN

2) IlpuMepHBbIii IepevYeHb BOMPOCOB K ONMPOCY Mo pa3aey «PUTonaToreHbl
U METO/bI MX IMATHOCTUKID)
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6.MonekynspHas auarHoctuka M ee Buibl. OCHOBHBIE HamNpaBJICHHS, HUCTOPUS
Hayku. Ctpaterust orbopa mpo0.

7.0100p, XpaHeHHEe U TOATOTOBKA 00pa3IIoB JUIsl aHAJIM3a
8.Iloaroroska u nposenenue I[P

9.Ilposenenue npsimoro 1P

10.Brnoxxennsmi T11{P

11.Busyanuzauus 1P npoaykToB

12.[leTexiust pe3yabTaTOB aMIUTH(PUKAIIH

13.Beinenenne JIHK u3 6uonorndyeckoro marepuaia

14 MonekymnspHbIe METOIbl JUATHOCTUKH (PUTOIIIIA3M
15.MonexymnsipHbIe METO/IbI TUATHOCTHUKH BUPYCOB/BUPOMUIOB

17 .MonekynsipHble METO/Ibl AUArHOCTUKH MTaTOr€HHBIX TPUOOB
18.MonekysipHble METO/Ibl IMArHOCTUKH MaTOTeHHBIX OaKTepuit

19. JleTexmus dhayopeceHITnN

20.MonexymsipHble OEKOHBI U JINHEWHBIE 30HIbI

21.0cHOBHAas XapaKTEPUCTUKA U MPUHIIUIT PaOOTHl OMOYUTIOB
22.Kakue MeTO/ibl OCHOBAHbI Ha UCTOJIb30BAHUHI HEM3OTOITHBIX METOK
23.MonekymspHble MeTOIbl quarHoctuku I'MO

24 Meton Beiaenenns JJHK u3 HaceKOMBIX TepeHOCUNKOB

25.11/IP® ananmu3

26.1111P B peanpHOM BpemeHH. bruounbl

27.00m1ee peacTaBIeHNE O MAaTOTeHax pacTeHui. /[marHocTuueckue Mpu3HaKu U
CUMITTOMBI.

3) IlpumepHbIii IepeYeHb BONMPOCOB K ONpPocy no pasaeay «®Pusmosoru-
YyecKHe U IKOJ0rH4eCKue OCHOBbI B3aMMOOTHOLICHUH (PUTONMATOIEHOB U pacTe-
HUID

28. IIpenaparsl, BIUSAIONIME HA NATOT€HHOCTh Mapa3uTOB

29.IIpenapatsl, BIUAIONIME HA YCTOWYUBOCTh PACTCHUN

30.JIukBumanus OTIACTBHBIX 3BEHBEB B MPHUPOAHBIX IIEMAX, PETYIUPYIONTUX

JKOJIOTHYECKOE PABHOBECHE PACTECHUM U UX NAPa3UTOB

31.0kosoruueckoe M MpakTUYeCKoe 3HaAU€HUE MUKPOOHO-PACTUTEIbHBIX CHM-

01030B

6.2. IlpuMepHBbIii NepevyeHb BONMPOCOB K 3a4€Ty M0 JMCUHUILINHE

. Unentudukanus u KIOHUPOBAHUE TeHA

[TonGop renoTumna penunueHTa

Bekropsl

BBeneHue rena u ero sKcrnpeccus B reHOME pelnueHTa
Mertoabl TpaHcpopMalluy PaCTUTENIbHBIX U )KUBOTHBIX KJIETOK
Okcnpeccus (PyHKIMOHUPOBAHUE) YYKEPOJHBIX T€HOB B TEHOME
Hanpasnenus ceneknuum pacTeHAn

Hcnonp30BaHre METOJOB in Vitro B CENIEKLUU PACTEHUI
buoTtexHonorus B cenekun Ha yCTOMYUBOCTh K A0MOTHYECKOMY

LCoNoORrLDE
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cTpeccy

10. buotexHon0TUs B CENEKIMU HA YCTOMYNBOCTh K TepOULInIamM

11. BuotexHOO0TUS B CENIEKIIMU HA YCTOMYNBOCTh K O0JIE3HAM

12. BuotexHo0TUs B CENEKIIMUA HA YCTOMUYNBOCTh K HACEKOMBIM -
BpEIUTEISIM

13. BuotexHoI0TUS B CENIEKIIMU HA X034 CTBEHHbIE KaueCTBa IPOAYKIIUU

14. bUOTEeXHOJOrHs B CENEKIIMHU Ha IEKOPATUBHBIE CBOICTBA

15. ITapa3uTel pacT€HUIi: UX CBOMCTBA U OCOOEHHOCTH B3aUMOOTHOIIEHUH C
pPacTEHUSMHU-X035€BAMHU

16. CoBpeMeHHbIE METO/IbI TMarHOCTUKU (PUTOTIATOT€HOB

17. MukpoOHO-pacTUTENbHBIE CUMONO3BI

18. Dkonornueckre aceKThl B3aMMOOTHOLICHU PACTEHUN U TTapa3UTOB

19. TloBbImIeHrEe 60IE3HEYCTONYUBOCTH PACTEHUH C TOMOIIBIO
MHUKPOOPraHU3MOB U JIMCUTOPOB

20.I'eneTnyeckas MH)XEHEPHs paCTECHHM, yCTONYMBBIX K ONOTHYECKUM
dakTopam

21. Kneto4yHast UH)KE€HEpUs PaCTEHUMN, YCTOMUUBBIX K OMOTUYECKUM
dakTopam

22. TloHsATHE 3KOJIOTUU U SKOJIOTMUECKON O€30MacHOCTH

23. IlpuocTaHoBKa Jerpajallid TOYB, BOCCTAHOBJICHHE U IMOBBIIICHUE
MMOYBEHHOT'O TIOAOPOIHS

24. Tlonatue 6€30MacHOCTH U OMO0OE30MaCHOCTH

25. 'ocynapCcTBEHHOE pEryIMpOBaHNE T€HHO-WHKEHEPHOU e TEIBHOCTH

6.2. Onucanune noka3areje 1 KpUTEPUEB KOHTPOJISI yCII€eBAEMOCTH,
ONMUCAHNE KAJ OIeHNBAHUSA

JIJist OllEeHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHIIUU TIO
JUACLUIUIMHE MMPUMEHSAECTCS TPAAULMOHHAS CUCTEMA KOHTPOJIS U OLIEHKHU YCIIEBae-
MOCTH CTYJECHTOB.

3aueT — 3a4TECHO, HE 3aYTCHO

Kpurepuu oneHuBanus pe3yJibTaToB 00y4eHUsA
Ta0muma 7

Onenka Kpurepun onenuBanus
OLICHKY «3a4YTEHO» 3aCIYKUBACT CTYICHT, OCBOMBIIIHH 3HaHUA, YMCHUA,
KOMIIETEHIIMM U TEOPETHYECKUI MaTepuai 6e3 MpoOenoB; BHITIOIHHUB-

3auTeHo "
U BCE 3aJIaHUs, IPEAYCMOTPEHHBIE YIEOHBIM TIJIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; MPAKTUUYECKHE HABBIKU MPOPECCHOHATHHOTO
MIPUMEHEHHUS OCBOEHHBIX 3HAHUH C(HOPMHUPOBAHBI.
OLICHKY «He 3a4TEeHO0» 3aCIyKMUBACT CTYJECHT, HE OCBOMBIIMN 3HAHU,
He 3aureno

YMCHUA, KOMIICTCHIIUN U TCOpCTI/I‘-ICCKI/Iﬁ Marepuall, y‘-IC6HBIe 3aJaHus
HC BBIIIOJIHWJI, TPAKTUYICCKHUEC HABBIKU HEC C(I)OpMHpOBaHBI.
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7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAINIHOHHOE o0ecnieyeHne JUCIIUTLTUHbI

oo

7.1 OcHOoBHas JqUTEpaTypa

KanamnukoBa E.A. OcHoBbl Ouotexnosoruu /E.A. Kanamuukosa, M.IO. Yepen-
HuuyeHko. M3xa-Bo PTAY-MCXA, 2016, - 186 c.

KanamnukoBa E.A. Kinerounas wumkeHepus pacteHuil./ YueOGHoe mocobue,
PIAY-MCXA, 2012, 318 c.

Hlesenyxa B.C., Kanamnukosa E.A., Bopouun E.C. u gp. Cenbckoxo3sHCTBEH-
Has OumoTexHoaorus. - Yueouuk. M.:Breicmas mxoia, 2008. - 710 c.

7.2 JIonoJIHUTEJIbHASA JINTEPATypa

buprokos B.B. OcHOBBI npoMbIlIIEHHONH OHOTexHOJoruu. Yu.moc. - M.: Ko-
nocC, 2004.-296 c.

bynarosckuit A.B. Jluctanimonnoe mMexkietTounoe B3aumoaeiictsue. M.:HITJIL]
«Texnukay», 2004, 104 c.

byrenko P.I". Buonorus KJIeTok BBICIINX pacTeHUi IN VItro m OMOTEXHOIOTUH Ha
uX ocHOBe: Yueonoe nocooue. M.:dBK-ITPECC, 1999, - 160 c.

Bek reHeTHKH U BeK OMOTEXHOJIOTUM Ha MYTH K PEAAKTUPOBAHUIO TEHOMA Yeso-
Beka. Monorpadus. / B.M.I'nazko u np. — M.: Kype, 2017 — 560 c.

Kumynen N.®.00mas 151 MOJICKYJISIpHAs TEHETHUKA. -
HoBocubupck.:Cub.yuusep.u3a-so,2002.- 479 c.

KanamuukoBa E.A. OcHOBBI 3k00MOTEXHOMOTUM. YueOHoe moc. — M.:  Pocun-
dopmarpotex, 2017 «(3BC PTAY MCXA (caiit [IHB))

KanamaukoBa E.A.  CoBpeMeHHblE  acmeKThl  OMOTEXHOJOTHH:Y4eOHO-
Meroanueckoe mocoome / E.A. KamamnuukoBa, P.H. Kupakocsn. M.: U3zn-Bo
PTAY-MCXA, 2016. -125 c.

Kopocrenea H.U. buorexnonorus. Yu.noc. - bapuayn, ATAY, 2006- 127 c.
[llenkynoB C.H. T'eHermyeckass wuWHXEHepHUs. YU.loc. - HoBocu6-ck.:
Cu0.ynuB.u3a. , 2004- 496 c.

7.3 MeTtoauueckue yKa3aHusl, peKOMeHIalMU U APyrue MaTepuajbl K
3aHATHAM

1.KanamnukoBa, E.A. TlpakTukyMm TI0 CEIbCKOXO3SIICTBEHHON OMOTEXHOJIO-
run / E.A. Kanamuukoa, E.3. Kounesa, O.}0. Muponosa. — M.:KonocC,
2006. —149 c.

2.JIaGopaTopHBIN MPAKTUKYM TI0 CEIILCKOXO3SHCTBEHHOM OnoTexHooruu. /M3,
— 2-e. M.:13n-80 MCXA, 2014. — 116 c.

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHUS AN CIUIUIMHBI (MOLYJIA)

1.
2.

www.genetika.ru XXypuan «bruotexHomorus» (OTKPBITHINA JOCTYI)
www.agrobiology.ru Xypnaan «Cenbckox03sicTBeHHAs OHOI0TUs» (OT-

KPBITBIN JOCTYII)

3.

4.
S.
6.

www.cnshb.ru bubnamorexka BACXHIWJI (OTKpBITHIN 1OCTYI)
https://mail.google.com/ (oTKpBITHII KOCTYII)

https://mail.yandex.ru/ (OTKpBITBIN 1OCTYII)

https://z00m.us/ru (OTKPBITHIHA AOCTYII)
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http://www.genetika.ru/
http://www.agrobiology.ru/
http://www.cnshb.ru/
https://mail.google.com/
https://mail.yandex.ru/
https://zoom.us/ru

7. https://www.skype.com/ru/ (OTKpBITBIi TOCTYII)
8. https://www.google.ru (OTKpBITBIH JOCTYII)

9. HepequL NnporpaMmMHoOro ob0ecreyeHus 1 l/IH(l)OpMaIII/IOHHI)IX CIIPpaBOYHBIX

CHUCTEM

1. https://unity.com/ - Ilnargopmbl, Ha KOTOPHIX pa3pabaThIBAIOT KOMIBIOTEPHBIE HMIPBI

(OTKPBITBIN TOCTYIT)

2. https://www.unrealengine.com/en-US/unreal - ITnargopmbl, Ha KOTOPLIX pa3pabaThIBa-
10T KOMIIBIOTEPHBIE UTPBI (OTKPBITHIN TOCTYI)

3. https://www.uniprot.org/ - baza naunsix UniProt (oTkpeITslii JocTy)
4. https://www.ncbi.nlm.nih.gov/ - basa nannsix National Center of Biotechnology Infor-

mation (OTKpBITHIN TOCTYI)

Tabmuma 10
Ilepeyenb NporpaMMHOro odecrneyeHust
HauMeHoBaHHe
Ne | pa3gena yyeOHoii | HaumenoBanue Tun Tox
3 4 ABTOp
/N | JMCHUILIMHBI (MO- | NPOrpaMMbl MPOrpaMMbI pa3padboTKu
JyJist)
National Center National Center
of Biotechnology for Biotechnology
Information Information, U.S.
1 oByuaromas Nationa}l _Library 1988
of Medicine
8600 Rockuville
Pasnen 1. Meroanl Pike, Bethesda
OMOTEXHOJIOTHH MD, 20894 USA
UniProt EMBL-EBI,
2 oOyJarormas EEA;SPI—E,SJ\QZH 2003
3 Unity oOyuaroras Unity 2021
4 Unreal Engine obyuaromast Epic Games, Inc. | 2004-2021

10. Onucanue MaTepuaJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM ISt
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECca M0 JUCHUIINHE (MOIYJII0)

Tabmuma 11

CeneHus 00 00eCrie4eHHOCTH CTIENMATU3MPOBAHHBIMHY aYAUTOPUSIMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHoBanue CHelll/laJII)HI)IX* InmomMe-
IIeHUH U MOMeNIeHn i 1JIs1 CAaMOCTOSI-
TeJbHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHaneHHOCTh crenuaabHbIX IIOMEIeHU I H 110-
MellleHUi JIs1 CAMOCTOSITeJIbHOM padoThI**

1

2

YuebHas mabopaTopus TSI IPOBEACHIS 3aHS-
THI CEMHHAPCKOTO TUTIA, TPYIIIOBBIX U HH/IH-

BUAYaJIbHBIX KOHch'II:TaI_II/If/’I, TCKYHICT'O KOH-

Axpaguctuinsitop Ne 559576
Bokc mamunaphbiin NeNe 559911, 559911/1, 559911/2,
559911/3, 31924/6

® Hanpumep: Adobe Photoshop, MathCAD, Asrokaz, Kommac, VBasic 6, Visual FoxPro7.0; Delphi 6 u ap.
4 Vka3bIBaeTCs TUIT porpaMMbl: pacqéTHaa, niun 06yqa10u1a$1, WA KOHTPOJMpPYromias.
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https://www.skype.com/ru/
https://www.google.ru/
https://unity.com/
https://www.unrealengine.com/en-US/unreal
https://www.uniprot.org/
https://www.ncbi.nlm.nih.gov/
https://ru.m.wikipedia.org/w/index.php?title=European_Bioinformatics_Institute&action=edit&redlink=1
https://ru.m.wikipedia.org/w/index.php?title=Swiss_Institute_of_Bioinformatics&action=edit&redlink=1
https://ru.m.wikipedia.org/w/index.php?title=Protein_Information_Resource&action=edit&redlink=1

TPOJIS U MPOMEXKYTOUHOU aTTecranuu (Yueo-
HEI# Kopiryc Ne 3, ayautopust Ne 109)

Becor Ohaus Ne 34426

Beceor ananurnaeckne ACCULAB Ne 559572

Becnr anexrponnsie KERN EW Ne 35571

Jocka nepensuxnas moBopotHas Ne 557950/1

Kamepa ximamarraeckast Ne 410124000559553

Moiika mabopatopras NeNe 559920/1, 559920/2,

559920/3

Cremnax jyist BeipamuBaHus pacteHuid NeNe 559937,

559937/1, 559937/2, 559937/3, 559937/4, 559937/5,

559937/6, 559937/7

Crepunmuzatop napooii (aBToknan) NoNo

410124000559575, 410124000559575/1

Cron nmabopartopusrit NeNe 560198/10, 560198/11,

560198/12, 560198/13, 560198/14, 560198/15,

560198/16, 560198/17, 560198/18, 560198/2, 560198/3,

560198/4, 560198/5, 560198/6, 560198/7, 560198/8,

560198/9, 591056, 591056/1, 591056/10, 591056/11,

591056/12, 591056/13, 591056/14

Cymka nmuodunsaast Ne 31922

TepmocTat NeNe 559578/1, 559578, 559577

Hleiikep-unkybaTop opoutansubiii Ne 410124000559945
[kad BerTsxHOM Ne 559925

yaeOHas ayAUTOpHs ISl IPOBEICHUS:
-3aH5[TI/II7I JICKIITMOHHOTI'O THUIIA,

- CCMHMHAapPCKOro TuIia,

-prHl'IOBLIX )51 I/IH,Z[I/IBI/IILyaJ'IBHBIX KOHCYJ'ILTB.—
LW,

- TEKYILEro KOHTPOJIS U IPOMEXYTOYHOU aTTe-

1. ITapTer 40 wrT.
2. Cxambu 40 1.
3. KoMIuteKT My mbTUMeTUIHOTO 000pya0BaHus (MH-
Tep.J0CKa, IpoeKTop) 1 mT.
4. Mouurop 1 wr.
5. CucremHbI# OJIOK 2 mIT.

CTaIllH, -CaMOCTOSITEIIEHON PabOTHI
(YuebGnsiii kopryc 3, ayautopust Nel02)

LenTpanbpHast HayuHasi OMOJIMOTEKAa UMEHU
H.U. )Kenesnosa, UnrtansHeie 3a161 OMOIHOTE-
K1

Oo6mexutre Ne® KomHara st caMmoIoaroTos-
KU

KoMHaThI B 0OIIEKUTHSX C BEIXOA0M B HHTEpHET, Wi-Fi

11. MeToanyeckue peKOMeHIAlMH 00y4aI0IIMMCS 110 OCBOCHUIO M CIIUTLIUHBI

OOpazoBaTenbHBI MPOIECC MO JTUCHUIUIMHE OpraHu3oBaH B ¢opme
y4eOHbIX 3aHATUN (KOHTakTHas paboTa (ayAUTOPHOM ¥ BHEAYAUTOPHOM)
oOydJarommMxcsi ¢ MpernojaBaTeIeM U CaMOCTOSATENbHas paboTa O0ydaroImmxcs).
VYuebnbie 3aHATHS (B TOM YHCIE MO peaTu3aly MPAKTUYECKOW ITOATOTOBKH)
MIPEICTABIICHBI CICAYIOMUMH BUaMU, BKIIFOYasl y4eOHbIC 3aHSTH, HAlTPaBICHHBIC
Ha TPAKTHYECKYIO IMOJTOTOBKY OOYYArONINXCS U TIPOBEICHNUE TEKYIIETO KOHTPOJIS
yCIIEBAeMOCTH:

JIEKIUH (3aHATHUS JEKIIUOHHOTO THUIIA);

CEMUHApBI, MPAKTUYECKHUE 3aHATHUS, JTaOOpaTOpHbIE padOTHI (3aHATUSI CEMUHAP-
CKOT'O TUIIA);

IpyNIOBbIE KOHCYJIbTAIUU;

WHAUBUAYaJIbHbIE KOHCYJIbTAMM U HMHbIE Y4YEOHbIE 3aHATHUS, MpEAycMaTpH-
BAaIOIIME UHIMBUIyaJIbHYIO pa0OTy MpenoiaBaTeis ¢ 00y4aromuMes;

camocCTosITeNIbHas paboTa 00y4arOIIUXCS;

3aHATHSA UHBIX BUJOB.
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Ha y4eOHBIX 3aHATHSIX 00ydYaroluecs BBINOJHAIOT 3allJIaHUPOBAHHBIE HACTOSILIEH
POrpamMMoOi OT/ENIbHbIE BUIbl YYEOHBIX padOT, B TOM YHCJIE€ OT/EIbHBIX JIEMEHTOB
paboT, CBSI3aHHBIX ¢ OyaylIel MPOPECCHOHATILHOMN IS TEIbHOCTHIO.

Buab! 1 ¢popmMbI 0TPAOOTKH NPONYLIEHHBIX 3AHATHH

CryaeHT, NponyCTUBIINKI JIEKIUIO, MPEACTABISET KOHCIIEKT MO TEME JIEKIUU.
[Ipu mporycke NpakTUYECKOTO 3aHATUSL CTYACHT 00sA3aH OTpadOTaTh MPOIYIIEHHOE
3aHATHE.

12. MeTOIll/I‘IECKI/Ie PEKOMEHIAIMA NMPpeEnmoaaBaTeJasAM 110 Opranu3anuu oﬁyquml
o TMCIOMIIJIMHE

['maBHas 3amaya AUCHIUIUIHHBI «JlabopaTopHBIE METOJBI MCCIEAOBAHMUS MaTOTe-
HOB pacTeHU»- chOpMHUPOBATH Y CTYACHTOB IEJIOCTHOE MPEACTaBICHUE O IPUMEHE-
HUU METOJIOB KYJIbTYPBI TKaHEW JIJIsi CO3/IaHUs HOBBIX (DOPM pAaCTEHMI, 001a1ar0IIIX
YCTOMYMBOCTHIO K a0MOTHYECKUM M OMOTUYECKHM (DaKkTOpaMm OKPYXKaloIel Cpelibl,
JUTSl KJIOHMPOBAHUSI PACTEHUN W TMOJY4YEHHUs BEIIECTB BTOPUYHOTO MeTabOIM3Ma U3
muddepeHnnpoBaHHbIX U Aeau(dhepeHIIMPOBAHHBIX KIECTOK U TKAHEH.

[Tpu npenomgaBaHUM JUCITUTUIMHBI HEOOXOIUMO OPUEHTHPOBATHCS HA COBPEMEH -
HbIC 00pa30BaTe/IbHBIC U MHGOPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCIIC U Ha MPUMeE-
HEHUE TecTHpoBaHUA. Hapsmay ¢ TecTupoBaHHEM HEOOXOAMMO MPOBOAWTH YCTHBIH
OIPOC CTYACHTOB M KOHTPOJIMPOBAThH BBHIMOJHEHUE 3adaHNi. KOHTpOJIBHBIE BOIIPOCHI
BBIJIAIOTCS CTYACHTAM TI0 pa3/ieiaM M TeMaM HEMOCPEICTBEHHO TIEpeT UX U3YICHHUEM.
AKIIEHT Jie/TlaeTCs Ha aKTUBHBIE METOIBI OOyUCHHMS Ha JTa00paTOPHBIX 3aHITHIX U WH-
TepakTUBHON (hopme 0OyUueHuUs.

IIporpammy pa3padoran (u):

Kanamnukosa E.A., 1okTOp OMONOrMYECKUX HAYK,

npodeccop

(moamuce)
Kupakocsn P.H., kanauaaT OMOJOTHUECKUX HAYK,
JIOLIEHT

(moamuCh)
Uepenunuenko M.YO., kaHauaaT OMOJOTHYECKUX HAYK,
JIOLIEHT

(moamuCh)
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PELIEH3USI
Ha padouyio fiporpammy ancuunanuesr OT/.01 «JIabopaTopubie meToab Heceie10Ba-
HHS naTorenos pacrenuii» OIOII BO no HanpasJiennio 19.04.01 - Bnorexnonorun,
llaﬂpaBJlellHOCTb BIIOIIIDI\‘CHC[)H!I H GIIOIIaHOTCXHOJIOFHH
(xBamupukayus BBITYCKHHKA — MArucTp)

HIntnkoBoii Antexcanipoii Bacuibeshoii, A.C-X.H., JIOLICHT, 3aBeyIoeii Kadeapoii
PACTCHHEBOACTBA N JIYTOBBIX 3KocucTeM OIEOY BO PITAY-MCXA umenn K.A. Tumups-
3eBa (najee no TCKCTY PCLCH3EHT), nposesiena perensms paboueil nporpamMmel JHCIUIUTHED
«JlaGoparopusie MCTOXBI HCCIIEI0BAHHMS NATOreHOB pacrennity OIIOIT BO no HallpaBJIEHHIO
19.04.01 — Brorexnonorns, HANPaBICHHOCTh  BHOMMIKEHEPHS M GHOHAHOTEXHONOrHM (maructpa-
TYpa) paspaGotannoii B GI'BEOY BO «Poccuiickuii FOCYIapCTBEHHBIH arpapHblii yHHBEPCHTET —
MCXA nmenn KA. Tumupsizesa», na Kapenpe GHoTexHONOrMH (paspaborunk — Kamammnnkosa
Enena Anaronsesna, MOKTOp GHOJOrHYeCKHX Hayk, npoeccop, 3as. kadeapoii Guorexmomoruy,
Kupakocsn Puma Hopukosna, xanmumar OHoIOrHYeCKNX HAYK, JOLEHT, AOLEHT kaerpeibHoTeX-
Honoruu, Yepennuuenko Muxaun IOpresuy, kanmunar 6uonormyeckix HayK, JIOUEHT, JOLEHT
Ka(benpblﬁuorexuononm).

Pacemotpes npencrasnenmsie ma PCLCH3UIO MAaTEPHaJIbI, PELEH3EHT NPHILIEN K CIeAYIOLHM
BBIBOJIaM:

1. Tlpensssiennas pabouas mporpaMma  aHCHHIUIHHEI «JlaGopatopuble  MeTomBI
HCC/ICNIOBAHUS  [IATOTCHOB  pacTeHwmi» (manee mo Tekcry Ilporpamma)  coomeemcmeyem
TpeGosanusmM ®I'OC BO mo Hanpasnenuio 19.04.01 — Buorexuonorus. [Iporpamma codepoicum
BCC  OCHOBHBIC pasjensl, coomeemcmeyem TpeOOBAHUAM K  HOPMATHBHO-METONUYECKUM
JOKYMEHTaM.

2. Ilpencrasnennas B [porpamme akmyansnocms Y4eOHOH IMCLMIIMHLI B paMKax peanu-
sauuu OINOIT BO we nodnesicum comuenwo — AUCIHMIUIHHA OTHOCHTCS K IHKIY (aKy/JIbTaTHBOB
y4ebHoro nukina — GTJ.01.

3. Ilpencrasnennse B Ilporpamme nenu nucuummume: coomsemcmeyiom TpeGOBaHHUAM
®I'OC BO Hanpasnenus 19.04.01 — Buortexnonorus.

4. B cootBeTcTBHH ¢ IIporpammoit 3a mucuunmmmoi «JIabopaTopHsie MeTonB! HecTeROBA-

3HaTh, yMETh, BIANETh COOMBEMCMEYIOm CnennuKe U CONEPIKAHHIO IUCIHILINHE! i OeMoHcmpu-
PYIont 603MOJICHOCIL TIOJTYIEHHS 3asBIICHHBIX Pe3YIbTATOB.

5. O6mas Tpya0EMKOCTh AHCHHIIHHEL «JIabopatopHble MeToaB! Heene0BanMS MIaTOreHOB
PAacTEHHIH» COCTaBIIAET 2 3a4ETHBIE eAMHHIIBI (72 yaca/u3 Hux npaxTHYeckas IIOATOTOBKA 4),

6. Hndopmanus o B3anmocsssu M3YH4aeMBIX IMCUHIUIMH H BOIPOCAM HCKTIOYEHHS Ty6mu-
POBaHNs B COACPXKaHUH NUCUHUIUIHH COOmeemcmeyem AeHCTBUTENBHOCTH. JHCHHIIHA «JIabopa-
TOPHBIE METO/IBI HCCIIEIOBAHMS [IATOTEHOB PACTEHHIl» B3AHMOCBA3aHa APYTHMH JHCHUIUTHHAMH
OIIOIT BO u Yue6Horo miaua mo Hanpasienuio 19.04.01 — Buotexuomnorus u BO3MOXHOCTB 1y6-
JMPOBaHUS B CO/ICP)KAHHH OTCYTCTBYET.

7. Ilpenacrasnennas Ilporpamma TIPEANOIaracT HCHONB30BAaHHE COBPEMEHHBIX o6pazona-
TEJIPHEIX TEXHOJIOTHH, HCIIOIb3YeMBbIE TIPH peaTH3aIHi PA3JIMHBIX BUJIOB yueGHOI paGoThL. Dop-
MBI 00pa30BaTeNbHBIX TEXHOIOTHIA_coomsememeyiom cneuuduKe TUCHHILUTHEDI,

8. Ilporpamma mucrmmmnbI «JlaGopatopubie MeTonB! MccnenoBanms IATOr€HOB pacTe-
HUi» TIPE/IIIONAraeT 3 3aHATHS B HHTEPAKTHBHOI (bopme.

9. Buzsl, conepxanue u TpynoEMKoCTh CaMOCTOATENbHOM paGoThl CTyIeHTOB, npesncras-
nennsie B [Iporpamme, coomeememeyiom TpebOBaHMAM K MOArOTOBKE BBLIIYCKHUKOB, Coaepia-
umcest B0 PI'OC BO nanpasnenus 19.04.01 — Buorexuosorus,

10. Tpencrasiennsie n onucaHHbie B IIporpamme opmsr mexyuyetl OUeHKN 3HaHui (ompoc,
Kak B (popme 00CYKIEHHS OTHENbHBIX BONPOCOB, TaK W BBICTYIUICHHS M yuacTie B JTHCKYCCHSIX,




AHCIYTAX, KPYIJIBIX CTOJIAX, MO3IOBBIX LITYPMaX H POJEBBIX HIpax, y4acTHe B TECTHPOBAHHH), CO-
omeememeyion cnennpuKe JUCUNIUTHHBL U TpeGOBAHUIM K BBIITYCKHHKaM.

®opma MPOMEXKYTOUHOTO KOHTPOJIS 3HAHMIT CTYAEHTOB, IpeaycMoTpeHnas [Iporpammoii,
ocyluecTsisieTes B popme 3aueta, uto coomeemcmeyem CTaTyCy AHMCUHIUIMHBI, KaK JHUCIHMIIIMHBI
qactd OT/] yuebHoro mukia — OTA.01 dI'OC BO Hanpasienus 19.04.01 — BuorexHoJorus.

11. ®opwmbl onenky 3HaHuii, npecTaBIeHHbE B IIporpamme, coomeememeyiom cnenuduxe
AMCLHIUTMHEI B TPEOOBAHMSIM K BBIMYCKHHKAM.

12.  Vuebno-metommyeckoe obecreyeHne IHCIHILTHHLT IPEJICTABJIEHO: OCHOBHOI JIHTE-
paTypoit — 3 ucrounuk (6azoBblii Y4eOHHK), IOMONHHTENBLHOM AUTEpaTyYpoii — 9 HaHMEHOBAHMIA,
TICPHOINYECCKUMH M3IaHUSAMH — 4 HCTOYHHKOB CO CCBUIKOM Ha 9JICKTPOHHEIE pecypchl, HTepHeT-
PECYPCBI — 8 MCTOYHHKA M coomeemcmeyem tpeboBanuam PI'OC BO wmanpasienus 19.04.01 —
Buotexuosorus.

13. Matepuanbho-TexHnyeckoe obecnedenue JAMCLMIUTMHBI  COOTBETCTBYET CHELH(HKE
AMCLHIUIHHEL «JIaGopaTopHble METOIBI HECIeI0BAHHS IATOreHOB pacTenuii» U obecrieyuBaeTr Hc-
T0JIb30BaHUE COBPEMEHHBIX 00Pa30BaTENBHEIX, B TOM YHCIIE MHTEPAKTUBHBIX METOI0B 00yYEHHS.

14. Merommueckne  pexomennamun CTyICHTaM M  METOJAMYECKHE pPEKOMEHIALUH
TPENIOfIaBaTeIAM 10 OpraHU3alMK 0GyYeHHUs 110 JUCLUILTHEE JAI0T IpE/ICTaBJIEHHE O CIEeHH(pHKE
00y4eHHs 110 AUCHMILIHHE «JlabopatopHsIe MeTO/IBI MCCITEI0BAHMS TATOrEHOB PacTeHH). )

OBILIHME BBIBOJbI

Ha ocHoBanmnu nposesiennoit penensnu MoskHo cenats 3aKJIIOYCHHE, YTO XapaKTep, CTPyK-
Typa H coxepikanne paboueif MporpaMMBI AUCHHIUIMHBI «JIabopaTopHble MeTO/BI MCCIIEIOBAHUS
narorenos pacrenuit» OITOIT BO no manpasnennio 19.04.01 — Buotexnonorus, nanpasieHHOCTE
BrounkeHeprs u GHOHAHOTEXHOTOHH (xBaMQUKALKS BBITYCKHHKA — Maructp), paszpaboTaHHas
3aB. Kadeapoit GHOTEXHOMOrHH, MOKTOPOM OHOJIOrHYECKHX HayK, Kanamumkosoii E.A.. 1oMeHTOM
Kadeaprr GHOTEXHOIOTHH, KAHIHAATOM GHOJIOrHYECKUX Hayk, Kupakocsu P.H., nouentom kadex-
PBI OHOTEXHOIOTHH, KAHIUAATOM GHONOMHYECKHX Hayk, Yepenuuuenko M.IO., cootBetcTByeT Tpe-
Gosanusam OI'OC BO, coBpemeHHbIM TpeGOBaHHAM SKOHOMHKH, PhIHKA TpyJa U MO3BOJHT IpH €&
PeM3aHH yCIeUHO 00ecneynTs GopMHUPOBAHHE 3aABNICHHBIX KOMITETEHIIHI.

Penensent: Illutnkosa Anekcanapa BacunbeBHa, 1.c-X.H., AOLICHT, 3aBe/ylomas Kageapoii
paCTeHMeB(WOB cuctem ®I'EOY BO PTAY-MCXA umenn K.A.Tumupssesa
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