MITHIICTEPCTBO CEJIbCKOTO XO3sIIICTBA
POCCHITICKOI1 ®EJEPALINH
@®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BYOJDKETHOE
OBPA30OBATEJILHOE YUYPEXJAEHUE BBICILIEIO OBPA3OBAHUA
«Ka3anckuii rocyaapeTBeHHbI arpapHbIil YHHBEDCHTET»
(@I'BOY BO KA3AHCKHIT TAY)

Arponommueckiii Qpakyaprer

Ka(beﬂpa PaCTCHHEBOACTBA U T1JI0/IOOBOLICBOACTBA

&, 3¢

o ) L2 ‘:O‘ Y
GOH/I OREL aniﬂ IX: cpméaf
IS TPOBEJEHTIS TPOMERY REHOHATEE OBYYAIOUHXCS
IO IS

«OCHOBBI BUOTEXHOJIOI'MU CAJIOBBIX KYJIbTVP»
(OueHounble cpecTBa U METOAHYECKHE MAaTEPUAIbI)

npHIoKeHHe K paboueii mporpaMMe A CUHIUIHHbI

H arpaBICHUE TOATOTOBKH
35.03.05 CagoBoacrso

HanpaeaeHHOCTE (IpOQILIL) IOATOTOBKH
JeropaTHBHOE CA10BOACTBO H JaHAWAPTHBII AU3AlH

Dopma o8yueHns
ouHas

Kazans - 2021

Cocragurenu: gouenr, CHC [IlaamoBa AHHa AllekceeBHa
JIOLIGHT, K. C.-X. H. feens’ AGpamos Aznexcanup I'eHHaIbeBHY

OrneHounrie CpecTBa OOCYIKACHB H OT0OPEHB! Ha 3aceiaHun Kadeaphl pacTeHHCBOACTBA I
naoaoosomesoactra 11 mag 2021 roga (mporoxosn Ne 9)

Sapenyrommii kadeapoii

3 i 2
npodyeccop, J.¢.-X.H. MW Amupo M.,
a4

PaccmoTpeHsl " 0100 peHbI Ha 3ace/IaHnH METOMYECKOH KOMHCCHH
arpoHomuyeckoro ¢akysbrera 12 mast 2021 roaa (mporokon Ne 9)

Ilpeacenarens METOMITIECKOIT KOMHCCHHM: { M
JOLIEHT, K.C-X.H. I'/ Tpodpumor H.B.

CoryiacoBaHo:

Jexan

Hporoxon YUYCHOI'0 COBCTA ALROHOMHYCCKOFQ




1. MEPEYEHb KOMIIETEHIIUA C YKABAHUEM I9TAIIOB UX ®OPMHUPOBAHMSA
B ITPOHECCE OCBOEHHS OBPA3OBATEJIbBHOU ITPOI'PAMMBI

B pesynbrate ocBoenus OIIOII no Hanpaenenuto noarotoBku 35.03.05 CamoBonctso,
o0ydaronuiicss JO/DKeH OBJIAJETh CIEAYIOIIUMH pe3yJbTaTaMd OOy4YeHHs I10 JHUCHUILIMHE
OCHOBBI GHOTEXHOJIOTHH CaJ0BbIX KYJIbTYP:

Tabsmua 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AHCIIMIUINHBL

Konn
HaMMEHOBaHUE
KOMIIETEHIUH

Konn
HaNMEHOBaHUE WHINKATOPa|
JTOCTHYKEHUST KOMITETCHIINU

[lepeyeHsb MIaHUPYEMBIX PE3YIBTATOB
00y4eHusl 10 AUCLUIIIUHE

OIIK-1. Criocoben
peliaTh TUITOBbIE
3a1a4n
npohecCHOHATBHON
JIEATENLHOCTH Ha
OCHOBE 3HaHMIt
OCHOBHBIX 3aKOHOB

OIIK-1.1

I/ICHOJ‘IL3yeT 3HAHUsI OCHOBHBIX

3namp: TeHETHYECKYIO HHXKEHEPHIO, KIICTOUHYIO
HHXEHEPHIO, OHOTEXHOJIOTHIO MHKPOOPTaHH3MOB
Ymemp: TpUMEHSTH METOJIOB in Vitro B CEIEKIHN
pACTEeHHIl; KIIOHAIBHOE MUKPOPa3MHOXKEHUE U
03/I0POBIICHUE PACTEHUIT; KPHOCOXpaHEHHE U OaHK
KJIETOK M TKaHel

Braoems: wMeTomamMM TE€HETHYECKOH, KICTOYHON
HHXKEHEPHH B PACTEHHEBOJACTBE, [UIS PELICHHUS
CTaHIAPTHBIX 33/1a4 B arPOHOMHHU

2. ONUCAHUE MMOKA3ATEJIEN U KPUTEPMEB OLIEHUBAHUSI KOMIIETEHIIUIA HA PA3JIMYHBIX ITATIAX UX
DOPMUPOBAHMUS, OITIMCAHUE IIKAJI OHEHUBAHUSI

Ta6mnuua 2.1 — IToka3aTenn u KpUTCPUHN ONPE/ICICHHS YPOBHA C(POPMUPOBAHHOCTH KOMIICTCHIIMI
(MHTErpupOBaHHAs OLEHKA YPOBHS C(HOPMHUPOBAHHOCTH HHANKATOPOB JOCTHIKECHHS KOMIIETEHIIHIT)

MaTeMaTHYECKHX H
[eCTECTBEHHBIX HAyK
st perenus
(CTAaHIAPTHBIX 337124 B
rPOHOMHH

IMHKPOOPraHH3MOB

KJICTOUHOI HHKCHEPHH,
ororexuonoruit

AHH3MOB

[MPOGEIIB B NPEICTABICHHH O
reHeTHYeCcKoi

Konnu Kpurepun or WSl Pe3ysIbTaToOB 00yUCHHS
HaWMEHOBAaHHE
TInanupyembie
MHIHKaTopa PEe3yIbTaThI o6chHm1 HEY/IOBJICTBOPUTEIBHO YZIOBJICTBOPUTEIBHO X0pouro OTIUYHO

JIOCTHKCHHS

KOMIIETEHIIUH
[OIK-1.1 [Buamp: rencruyeckyio Orcyrersyior npescrasienus He nonubie npescrasinenus o (Chop ¢, HO ICoop
[Acnonb3yer 3HaHus K TCHETHYECKOH HHIKCHEPHH,  [FCHETHYECKOI HHXKCHEPUH, coAepIKaLLUE OT/IC/bHBIC [CHCTEMATHYECKHE 3HAHNS O

3aKOHOB BUOTEXHOIOrHIO

[FCHETHYECKOH MHIKCHEPHH,
lKneTouHoi

[KIICTOUHOI HEKEHEPHH,
GuoTexHONTOr Mt
MHKPOOpraHH3MOB

GuoTexHoNOr Mt
IMHKPOOPraHH3MOB

VMems: NPUMEHATH METOJIOB in
vitro B CeeKIMM pacTenHii;
KIoHAbHOE

[He ymeeT npuMeHsTh METOIOB B LeOM yCrenHoe, HO He
lin Vitro B CeNIEKIHH PacTeHHi;

CHCTEMATHYECKOE YMEHHE
[MPUMEHATH METOJIOB in Vitro B

IMHKpopa u

[KPHOCOXpaHEHHE i GaHK KIETOK
I TKaHei

KPHOCOXpaHEHHE H 6aHK

B nietom yenemuoe, Ho
lconiepiKalee OTaebHbIE
MPOGEIBI B IPHMEHEHHH
IMETOJIOB in Vitro B ceekMK

[Venemmoe u
lcHCTeMaTHIeCKOS
[MPUMEHEHHE METOMIOB in Vitro
[B CeneKIMH pacTeHmit;

KJICTOK H TKaHeii

KIICTOK M TKaHeit

u

[KITOHATBHOE [pacTenHii; KIOHaTbHOE [KTOHaTbHOE
" n
P it pacTeHwmit; (03710pOBJICHNE PACTEHHIA;
1 BaHK H GaHK [KPHOCOXPaHEHNE H OaHK

KIICTOK M TKaHeit

IBradems: MeTonamn
[FCHETHUECKOH, KICTOUHOMH

FCHCTHUCCKOM, KICTOUHOMH

B pac TBE,
JUISl PENICHHS CTAHAAPTHBIX
Bajay B arpOHOMHH

IB wenom yenemmo, 1o ne

[BIIJICHHS METO/IAMH
FCHCTHUCCKOH, KJICTOUHOM

[PCIICHHS! CTAHAPTHBIX 3a/1a4 BHH/KCHCPHH B

aCTEHHEBOJICTBE, U1

MMECT NMPAKTHICCKUX HABBIKOB

IB ucsiom yenemmo, 1o ne

[FCHETHUECKOH, KICTOUHO#H
MHOKCHEPHH B

[Venemmoe u

[MOTHOCTBIO BIIA/ICCT METOJAMH CHCTEMATHYECKOS

[MPHMCHEHHE MCTOZIOB
[FCHETHYECKOH, KICTOUHO#M

acT BE, U

B

[PEIICHHS CTAHJAPTHBIX 3a/1a4 BPACTCHUEBO/CTRE, JUIA
CTaHJAPTHBIX 33/1a4 BArPOHOMHI

CTaH/IaPTHBIX 3a7a4

COBpEMCHHbBIC

060CHOBATH HX NPHMEHEHHE B

BHHOTPA/Ia H 060CHOBATH HX

J1eKOpaTHBHBIX,

[BUHOTPa/ia 1 000CHOBATH MX

ArpoHOMHM [B arpoHOMuK
3namp :coBpeMeHHBIC J1 TPUPYET [leMOHCTPHPYET COBPEMEHHBIC [[leMOHCTpHpYET
TEXHONOTHH BO3/IC/IBIBAHMS TEXHOIIOTHH BO3/ICIIBIBAHMS  [IOMYCTHMBIH YPOBCHD TCXHOJIOTHH BO3JIC/IBIBAHHA T TEXHONIOTHH
ILIO/IOBBIX, OBOILIHBIX, POBC/ICHHC COBP [MII0/IOBBIX, TUIOJIOBBIX,
OINK-4.1. JICKOPATHBHBIX, JICKAPCTBEHHBIX TEXHOJIOTHil BO3JCIIBIBAHIS JICKOPaTHBHBIX, (OBOLUHBIX, JICKOPATHBHBIX,
OGocHobipaet it KyJIBTYp U BUHOIpaja i JICKAPCTBEHHBIX KYIBTYP H  [IUI0/IOBBIX, OBOLIHBIX, 1CKAPCTBCHHBIX KYJILTYP U 1eKapCTBEHHBIX KYJIBTYp H
peamisyer

[BUHOTPaia 1 060CHOBATH MX

B

JIeKapCTBEHHBIX KYJIBTYD H

B

MaTeMaTH4eCKUX, 3aKOHOB MAaTEMATHIECKUX H

€CTCCTBCHHOHAYYHBIX | eCTECTBEHHBIX HAyK JUIs

" 061me PelIeHHst CTAH/APTHBIX 337124

npoQecCHOHANBHEIX | B ATPOHOMHK

JIUCLIUILIMH C

IIPUMEHEHHEM

UHPOPMAIIUOHHO-

KOMMYHHKAIIMOHHBIX

TEXHOJIOTUI

OIIK-4. OI1K-4.1 3namp: coBpeMeHHBIE TEXHOJOTUN BO3/IEBIBAHUS

CrniocobeH peann30BbIBATH
COBPEMCHHbIE
TEXHOJIOTHU U
0060CHOBATh UX
TIPUMCHCHUC B
npodeccnoHanbHoR
JEATCIIbHOCTH

OGOCHOBBIBACT M peanu3yer
COBPEMEHHbIE TEXHOJIOTHH
BO3JICIIBIBAHHS TTONOBBIX,
OBOIIHBIX, IEKOPaTHBHBIX,
JIEKAPCTBEHHBIX KYIBTYp H
BHHOIPaJa

TUIOOBBIX, OBOIHBIX, I€KOPATUBHBIX,
JIEKapCTBEHHBIX KYJIBTYP M BUHOIPaza U 000CHOBATh
HX HPUMEHEHHE B IPO(MECCHOHATBHOI eATeIbHOCTH
Ymems: Peann3oBaTb COBPEMEHHBIE TEXHOJIOTHH
BO3/IENIBIBAHHSI TJIOJIOBBIX, OBOIIHBIX, IEKOPATHBHBIX,
JIEKapCTBEHHBIX KYJIBTYP M BUHOTPaa U 000CHOBATh
UX HPUMEHEHHE B IPO(HECCHOHATBHOI eATeIbHOCTH
COBPEMEHHBIMHU TEXHOJIOTHSMHU BO3/IEIIbIBAHHUS
TJIO/IOBBIX, OBOIHBIX, IEKOPATUBHBIX,
JIEKapCTBEHHBIX KyJIbTYp H BUHOIpazia u
000CHOBBIBaTh MX MPUMEHEHHE B MPO(ECCHOHATBHOM
JIeATENbHOCTH




TEXHONOTHH
BO3/IEIBIBAHUS
IUIOJIOBBIX, OBOIIHBIX,
JICKOPATHBHBIX,
JIEKaPCTBEHHBIX
KyJITYp H BUHOTpaja

JIESTENBHOCTH

npodeccHOHaNLHOH
JIEATETLHOCTH HIKE
MUHHMATBHBIX TpeGOBaHHi,
HMEITH MECTO rpyGbie OHGKH

BUHOTpajia u 00 T HX

MPUMEHEHNE B
InpodeccronabHoii
[1CATETBHOCTH, TOMYIICHO
IMHOrO HErpyGBLIX OMIMGOK

[TesTenHOCTH B 0GBeMe,
COOTBETCTBYIOLIEM NPOrpamMme
[MOArOTOBKH, JIOMYIIEHO
[HCCKOMTBKO HErpyOBIX OMIHGOK

[TesTenHOCTH B 0GBeMe,
cOOTBETCTBYIOLIEM
[MporpaMMe MOArOTORKH, Ge3
omBoK

Ymems: Peannzosath
COBPEMECHHBIC TEXHOJIOTHH
BO3/IC/ILIBAHUS IUI0JIOBBIX,
OBOIIHBIX, JICKOPATHBHBIX,
IICKAPCTBEHHBIX KYJILTYP 0
BMHOTPajia u 060CHOBATE UX
HPUMCHEHHE B

0it

TIpu peticHH CraniapTHIx
3anay Peannsosath
COBPEMCHHBIC TEXHOIOTHH
BO3/IC/ILIBAHUS TUIOJ0BBIX,
OBOIIHBIX, ICKOPATHBHBIX,
JICKAPCTBCHHBIX KyJIBTYP I
BUHOIPajia U 060CHOBATL HX
B

JIEATENLHOCTH

npodeccHOHaNbHOI
JIEATETHHOCTH, HE
po,

[T,

[OBOILIHBIX, ICKOPATHBHBIX,
JICKAPCTBEHHBIX KJIBTYP U
BUHOrPajia U 060CHOBATH HX
[IPUMCHEHHC B
b JIEHON

pHp I T I T
[COBPEMEHHBIC TEXHOIOTHH COBPEMEHHBIC TEXHOJIOTHH COBPEMEHHBIC TEXHOJIOTHH
[BO3JICITBIBAHHS TLIOIOBBIX, BO IUI0/IOBBIX, BO TUIO/IOBBIX,

OBOIIHBIX, JICKOPATHBHBIX,
1CKAPCTBCHHBIX KYJIBTYP H
[BUHOTPajia 1 000CHOBATL MX
[IpHMEHeHHE B

OBOIIHBIX, JICKOPATHBHBIX,
1CKAPCTBCHHBIX KYJIBTYP H
[BUHOTPaJia 1 000CHOBATL MX
[IpHMEHEHHE B

[1eATEILHOCTH, PEIICHE!
[THTIOBBIE 3a]Ia4M C HErpyOBIMH
61 1 BCE

OCHOBHBIC YMEHHS, HMEITH
MecTo rpyObie OIHOKH

aI[aHHs, HO HE B TIOJTHOM
Gbeme

[TeATENLHOCTH, PEIIEHBI Bee
OCHOBHBIE 3a71a4H C
[HErpyObIMH OLIHOKAMH,
[BBITOJTHEHBI BCE 3a1aHHA B
momHoM 0Gbeme, HO
[HEKOTOpBIE ¢ HelOYeTaMH

[1eSTeNbHOCTH, PEleHbl BCe
(OCHOBHBIC 3a/1a4H C
OT/ETbHBIMU
[HECYIECTBEHHBIMH
[HEZI0YETaMH, BBITIONHEHBI BCE
Ba/laHuA B OJTHOM 00BemMe

Brao

TEXHOJIOTHSIMH BO3/IC/TBIBAHHS

Tpn CTaHIapTHBL
3a1a4 He

JIEKOPATHBHBIX, IEKapCTBEHHBIX
KyZBTYp M BHHOTpAja 1
06OCHOBBIBATH MX TIPUMEHEHHE
B POheCCHORATBHO
JICSITETBHOCTH

6a30BEIC HABBIKH
COBPEMCHHBIMH
TEXHOOTHSMH BO3ICITBIBAHHSA
TIIIO/IOBBIX, OBOIIHBIX,
JICKOPATHBHBIX,
JIEKapCTBEHHBIX KyIIBTYD 1
BHHOIPA/Ia H 0GOCHOBKIBATH
HX NIPHMCHEHNE B
npodeccHonanbHO
JICATEITLHOCTH, HMEJIH MECTO
rpyOblie omubKu

[MmeeTcst MEHUMAITBHBIIH HaGOp|
[HABBIKOB COBPEMEHHBIMH
[TEXHOTIOTHSIMH

I T

(Ga30BBIC HABBIKH

T
[HaBBIKH COBPEMEHHBIMH

MJIOZIOBBIX, OBOIIHBIX,
[TeKOPaTHBHBIX,
[TEeKapCTBEHHBIX KyTBTYp I
[BHHOrPajIa i 0GOCHOBBIBATH HX
B

JIBHOM

TEXHOJIOT)

HOJIOTHAMH

OBOIIHBIX, IEKOPATHBHBIX,
MeKapCTBEHHBIX KYJTBTYp H
[BHHOTPA/Ia M 0GOCHOBBIBATH HX
[MpHMEHEHHE B

[TeKOPaTHBHBIX,
MeKapCTBEHHBIX KYJTBTYp H
[BUHOTPa/Ia 1 0GOCHOBBIBATH
X IPUMCHEHHE B

JICSTEIBHOCTH /LISl PEIICHHS
CTaHAPTHBIX 3a71a4 ¢
HEKOTOPBIMH HEI0YETAMH

ICATEIBHOCTH, TIPH PELICHHH
(CTaHapTHBIX 327124 ¢
[HCKOTOPBIMI HEJ0UCTAMH

[IeSITEIBHOCTH, TPH PEIICHHH
HCCTaHIAPTHBIX 3a71a4 6e3
OUIMGOK 1 HEI0YETOB

Ornucanue IKajbl OLICHUBAaHUA

1. OteHKa «HEYIOBIECTBOPUTEIBHO)» CTABUTCS CTYACHTY, HE OBJIACBIIEMYy HH OJIHUM W3
3JIEMEHTOB KOMIETCHIIUH, T.€. 00HAPYKUBIIEMY CYILECTBEHHBIC POOEIbI B 3HAHUU OCHOBHOTO
MIPOrpaMMHOr0 Marepuaja 0 AWCIMIUIMHE, JOMYCTHBIIEMY HPUHIUIHAIBHBIE OIIMOKH IpH
MPUMEHEHUH TEOPETUYECKHUX 3HAHHI, KOTOpPBIC HE MO3BOJISIOT €My MPOJODKHTH OOyUCHUE WM
NPUCTYNUTh K TPAaKTHYECKOH AEATEIBHOCTH O€3 JOMOJHUTEIBHOW IOJTOTOBKH MO JaHHOW
JHUCLHUTIIMHE.

2. OueHKa «y[IOBJIECTBOPHTEIBHO» CTaBUTCS CTYICHTY, OBIJIAQJEBIIEMY 3JIE€MEHTaMHU
KOMITCTCHIIMU «3HaTh», T.C. MPOSBUBIIEMY 3HAHWS OCHOBHOTO NPOrPaMMHOTO Marepuaia o
TUCHUIUIMHE B 00bEeMe, HEOOXOAMMOM JUIs IIOCIENYIOIIEro OOy4YeHWs W MPEICTOSIIEeH
MIPAKTUYECKOI JIESATENBHOCTH, 3HAKOMOMY C OCHOBHOM pEKOMEHIOBAHHON JINTEPATYpOH,
JOMYCTHBIIEMY HETOYHOCTH B OTBETE Ha OJK3aMEHE, HO B OCHOBHOM 0O0JajarouieMy
HEOOXOJMMBIMH 3HAHUSAMH JJISl UX YCTPAHEHHS IIPH KOPPEKTHPOBKE CO CTOPOHBI AK3aMEHATOpa.

3. OmeHka «XOpOIIO» CTaBUTCS CTYACHTY, OBJIAQJEBIIEMY 3JIEMEHTAMH KOMIECTEHIIUH
«3HATB» U «YMETbY», MPOSBUBILIEMY MOJIHOE 3HAHHE MPOrPAMMHOTO MaTepHalia Mo AUCIUILINHE,
OCBOMBIIEMY OCHOBHYIO pPEKOMEH/IOBAHHYIO JIUTEPATypy, OOHapyXMBIIEMY CTaOHMJIBHBIN
XapakTep 3HAaHMA W yMEHHH U CIIOCOOHOMY K HX CaMOCTOSTEIBHOMY IPHMCHEHHIO H
OOHOBJICHHIO B XOJI€ TIOCIIEIYIOIIEr0 00yUICHHUS U MIPAKTUUECKOMN NeSITEIbHOCTH.

4. OueHKa «OTIHYHO» CTABUTCS CTYJCHTY, OBJAJCBIIEMY SJIEMEHTAMH KOMIICTCHIIMU
«3HaTB», «YMETb» U «BIAAETH», IPOSBUBIIEMY BCECTOPOHHHE W TJIyOOKHE 3HAHUS
MPOrPaMMHOTO MaTepHaia IO TUCIUIUIMHE, OCBOUBIIEMY OCHOBHYIO U JOMOJHHUTEIBHYIO
JUTEpaTypy, OOHApPYKMBIIEMY TBOPYECKHE CIIOCOOHOCTH B IIOHUMAaHWH, W3JI0KECHHA U
TIPAKTHYECKOM HCIIOJIb30BAaHIN YCBOCHHBIX 3HAHUM.

5. OmeHka  «3a4T€HO»  COOTBETCTBYET
«Y/IOBIICTBOPHUTEIILHOY.

6. OrLeHKa «HE 3a4TCHO» COOTBETCTBYET KPHUTEPHUIO OLICHKH «HEYIOBICTBOPUTEIBHOY.

KPUTEPUIM OIICHOK oT «OTJIMYHO» pi(e]



3. TAIOBBIE KOHTPOJIbHBIE 3AJJAHHS UJIX MHBIE MATEPHATDI,
HEOBXO/JMMBIE JUISI OLIEHKH 3HAHMIA, YMEHHI, HABBIKOB U (MJIH)
OINBITA AESTEJIBHOCTH, XAPAKTEPU3YIOIUX STAIIbI ®OPMUPOBAHMUS
KOMIETEHI[HI B TPOIIECCE OCBOEHHUSI OBPA3OBATEJIBHOI
MPOTPAMMBI

Ta6n1/1ua 3.1 — TumoBsie KOHTPOJIbHBIC 3a/1aHNsI COOTHECEHHBIC C HHANKATOpaMU
JIOCTVDKCHUS KOMITETEHITUI

JUISL OLICHKHU PE3yJIbTaTOB 00y4YeHHs 10

KOMIIETCHIIUH

WHaukaTtop AOCTIKEHHUS KOMIIETEHITHH NeNe 3aanuii (BOnpocos, OMIICTOB, TECTOB | TIP.)

COOTHECCHHOMY MHJAUKATOPY NOCTUIKCHUS

OIIK-1.1 Konrponenas pabora Ne 1
Tumossle 3amaun Ne 1-5
Bonpocs! k 3auety Ne 1-20

OIK-4.1 KonTposnbHas padora Ne 2
Tunossie 3agaun Ne 6-11
Bompocs! k 3auety Ne 21-52

KonTpoabhast padora Ne 1
KyabTypa H30J1MpOBAaHHBIX OPraHOB, TKAHEH U KJI€TOK PacTeHHI.
Jennddepenuuanust 4 MOporeHe3 pacTuTeJIbHbIX KJIETOK in vitro:
TEeXHOJIOTHSl YIIPABJIEHUSI.

1. Onpenenenne  OGMOTEXHONOTMH.  BHOTEXHOJOTHS ~ pacTeHWii  Kak  OTpacib
CeNbCKOX03HCTBEHHON OHOTEXHOJIOTHH. Hcropuuecku JIpeBHUE OMOTEXHOJIOTHH:
xyieboreueHrne, BUHOJENNE, NHUBOBapeHue. [IpeaMer u 3agaunl OMOTEXHOJIOTMH PACTCHHMH.
TpaguuuonHass W HOBeHIIas OHOTEXHOJOTHMH pACTEeHHHA. DBHOTEXHOIOTHS pacTeHHH Kak
pa3paboTKa MIOTE3bl O TOTUIOTEHTHOCTH PACTHTEIbHOMN KIETKH.

2. OCHOBHBIE OTambl pa3sBUTUS OWOTEXHONOTUH pacTeHMH. OCHOBHBIE HAINpPaBICHHUS
COBPEMEHHOW  OHOTEXHOJIOTMM  PACTCHHi, pa3pabOTKH  KOTOPOM  HUCIONB3YIOTCS B
PacTCHHEBOACTBE, CPEJCTB 3aIUTHl PAaCTEHHWI, OMOKOHBEpCHHM M OHOAErpajaliiil OTXOJOB,
PEKYNbTHBALMS 3arPSI3HEHHBIX 3EMEITb.

3. OcHOBHBIE BHIB KyJIbTYPHBIX pPACTEHMH, CO3JaHHBIE METOJAMH  HOBeHImeit
OMOTEXHOJIOTMU — TeHHOW uHxeHepued. CTpaHbl — Juaepbl B mpousBojacTBe [ M-KynbTyp,
iomany, 3ausatele ' M-pacrenusimu. deHoTuns 1

reHotunsl  ['M-pactenuii. [lepCrieKTHBHBIC HaNpaBiICHUS TEHETHYCCKOW MOau(UKAIMN
pacrenuii. OnacHocTh Bo3zesbiBanus [’ M-pacTeHuii.

4. DBuonorMYeckd aKTHBHBIE COCIMHEHHS pacTeHHil, OCHOBHBIE KIIacChl BTOPHYHBIX
COCIMHEHUH M HX IPaKTUYECKOe IpHMEHEeHne: (DEHONBI, TEpreHOWbl, aMHHbI, AIKAIOM/IBI,
[JTHKO3H/IBI, cTepouibl. OCOOEHHOCTH CHHTE3a IPHUPOAHBIX coemuHenuit in Vivo u inVitro.

5. CuHTe3 GHONOTMYECKH AKTHBHBIX COEIUHEHMiI B KyIbTYpe KALIyCOB M CyCIIEH3HMOHHOM
KyJIBTYpE KIICTOK, CIIOCOOBI aKTHBALMK CHHTE32 M MOBBIIICHHS IIPOIYKIINHA BTOPHYHBIX METa0O0JMTOB.
CpaBHHTENBHBIE CBOWCTB OaKTEpHAIBHBIX M PACTUTENHHBIX KIETOK IIPH KYJIBTHBHPOBAaHWM B
ouopeaxtopax. OJIHO U IBYXCTaUIHBIC TEXHOJIOTHH KYJIbTUBUPOBAHMS KJIETOK PACTCHHIA.

KonTtpoabsnast padora Ne 2
MuKpoK/I0HAIbHOE pa3MHOKeHHe pacTenuii. Mcnojib3oBanue
KYJIBTYPbI TKaHel U KJIETOK B CaI0BOJCTBeE.

1. VMmyHuTeT M ycTONYMBOCTS pacTeHHii K (puTonaToreHam. McTopudeckoe pasBUTHE TEOPUI
nmmyHuTera pacteHuil. H.W. BaBunoB — Bblaronmiicss yueHsli, OCHOBaTelIb COBPEMEHHON TEOpPUU
UMMYHUTETa pPAcTeHHil K WH(EKIMOHHbIM Oone3nsiM. Teopus Propa reH-Ha-TeH — OCHOBA
COBPEMEHHBIX MPEICTABICHUH O MEXaHH3MaX MOJIEKYJISIPHBIX B3aMMOICHCTBHSI MEXIY PACTCHHEM-
XO35IMHOM U TTapa3sHTOM.

2. CrienmuaecKre MOJEKYIBI — SJTMCHTOPBI U CYNPECCOPHI M UX POJb MPH TIATOTEHE3E Y

pacTeHni. CHrHaIBHbIC MOJCKYJIBl M CHTHAIMHT Y pacTeHWil mpu naroreHese. OCHOBHBIC
3alUTHBIC PACTHUTENBHBIC OCNKH: IEPOKCHAA3bl, OKCATATOKCHIa3a M IpyTHe OKCHIAsbl,
WHTHOUTOPBI TIPOTENHA3, JIEKTUHBI, XUTHHA3bI U TIIFOKaHAa3bl U Apyrue. VHAYKIMs yCTOHUMBOCTH Y
pacTeHUH M BEILIECTBA- MHAYKTOPBL IlepCIIeKTHBBI UCMOIB30BAaHMS I'€HOB, KOMUPYIOIIUX CHHTE3
3AIIUTHBIX PACTUTENBHBIX OCJIKOB B CO3/IaHUH HOBBIX (DOPM PACTCHHIA, YCTONUMBBIX K OOJIE3HSIM.

3. OcHoBHbIE GHOTEHHBIE (JAKTOPBI OKPYXKAKOWIEH CPEIbl, CTHMYJIMPYIOUME POCT U
MIPOAYKTUBHOCTh pacTeHuit. CHMOM03 ¥ CHMOMOTHYECKHE MHKPOOpraHm3mMbl. CHMOHOTHYECKUE
a30T(UKCATOPbI: BUJIbI, OCHOBHBIC OMOJIOIMYECKUE CBOKMCTBA M 3HAYECHUE B KU3HH PACTECHUH.
IMepcrieKTHBBl TOBBIICHUS! AKTUBHOCTH M CO3/IaHHMS CHMOHOTHYECKUX a30T()HKCHPYIOIIHX
CHCTEM PpACTEHHE-MHMKPOOPraHW3M METOJaMH TeHHOW umkeHepun. Popmbl (pocdaroB u
ocdopHoe mHUTaHME pacTeHHil. MUKPOOPraHM3MBI, MOOHIM3YIOLIME pa3IuYHble (OPMBI
ocdopa B puzocdepe. bronpenaparst Ha ocHOBe (ocdarmobrm3yronmx 6aktepuid. bakrepuu,
crumysmpyrone poct pactenuii (Plant Growth Promoting Rhizobacteria, PGPR). Mexanu3msi
crumyssimu pocta pactenuii PGPR. TlepcniektrBsl ucnionb3oBanust PGPR B pactenneBocTBe.

4. BruoxuMHUYECKas OLlEHKa MUPOBBIX TEHETHIECKUX pecypcoB pactenuit: B.I'. Konapes —
OJIMH U3 OCHOBHBIX aBTOPOB Pa3pabOTKH CUCTEMBbI I'€HETHYECKOT0 MapKHUPOBAHUs NPU3HAKOB
y pactenuil. IloHaTHe O MoneKynApHBIX Mapkepax. MonekynsapHoe mapkuposanue I'PP
OCHOBaHO Ha moiuMopdusMe OenkoB W HyKIEHHOBBIX Kkuciot. IlpemmymiectBo JJHK u
OEIIKOBBIX MapKEPOB.

5. Pa3paboTka U BHEIPEHHE METONOB 3IeKTpodopesa OENKOB B COPTOUCIIBITAHME,
CEMEHOBOJICTBO M CEMCHHON KOHTPOJIb.

Tunosble 3a1a4u

1. Tpoayuenrtom aHTHOHOTHKA eHUIMILIHEA sBasercs Penicillium chrisogenum. Ha
KaKo} CTafilM POocTa KyIbTyphl IPOUCXOJUT 00pa30BaHHUE aHTUOHOTHKA?

2.  TlocTyIUIeHHE NMUTATENBHBIX BEMIECTB B KIETKY MPOHMCXOIUT C HCIOIb30BAHHEM
TPaHCIIOPTHBIX cHcTeM. Ha30BHTe HEKOTOpHIE U3 HUX.

3. MyraHTHble WITaMMBl MHKPOOPTaHM3MOB MOJKHO IOJY4dTh, HE mnpubderas K
METOy reHeTH4ecKoil nHxxenepun. [IpennoxuTe BapuaHThl PeIIeHHs 3TON NPOOIEMBI.

4. Tlpy npoM3BOACTBE OMNpPEIEICHHOrO BHAA OHOTEXHOJIOTMYECKOrO IPOIYKTA
MpeIBAPUTENBLHO MOJOUPAIOT YCIOBHUS M METOAbI KyJIbTHBUPOBaHUS mpoayLeHTa. IloscHuTe
3Ha4eHHUE NIPOBOAUMBIX OIepaluii.

5. Tlpu anammse kpusoil pocra E. coli BeisBistiercs psin das. [losicHute, 9T0 TaKoe
lag-asza u cranmonapuas dasa.

6.  MeTogamu TPAHCIYKUMH U TPaHC(OPMALMH MONYYAIOT TEHETHYECKU M3MEHEHHBIE
KyJIbTYypbl MHKpOOpraHusMoB. IloscHuTe Takue TIOHATUS Kak TpaHchopMauus M
TPaHCAYKLHS.

7. Bakrepuu  XapakTepU3yIOTCS 3HAYMTENLHO OOJiee  BBICOKOH — CKOPOCTBIO
MeTa0onu3Ma II0 CPaBHEHHIO C JKHBOTHBIMH KIeTKaMu. [3-3a BBICOKOH CKOpOCTH
MeTabonu3Ma OakTepusM HEOOXOAMMO HMETh OOJbBIIYI IUIOIIA]b MOBEPXHOCTH IO
OTHOILIEHHIO K 00beMy KieTku. a) IloueMy MakcumanbHasi CKOpOCTh MeTaboJIM3Ma J0JDKHA
3aBHCETh OT COOTHOIIECHHS MEXITy IIOBEPXHOCTBIO KIETKH U ee 00beMoM?

8.  Ilpu okpamuBanuu 6akTepuii 10 MeToay I'pamMMa KIETKM OKPAIIUBAIOTCS B CHHE-
(bmoseToBbIi WM KpacHbIH 1BeTa. YTO 03HaAYaeT TePMUH
«TPAaMITONIOKUTENbHEIE MUKPOOPraHu3Mbl»? UYem 0OyCIOBICHBI pa3iuuus B OKpacke
OakTepuil B pa3Hble [[BETA 110 yKa3aHHOMY MeToay?

9.  JUns KyJAbTHBMPOBAHHS MMUKPOOPTaHM3MOB IPUMEHSIOT Pa3iINYHbIE [UTATENbHBIE
cpenbl. Kakre KOMIOHEHTBI UCTIONB3YIOT 1uis mpurotosiaeHus MITA u MIIB?

10. TIlpu Ky/IbTHBHPOBAaHMHM aHA3POOHBIX MHKPOOPTaHM3MOB BO3HHKAaeT MNpoObIeMa
co37aHus aHaspobuo3a. IIpeanoxuTe MeToAb! PeleH s 3TOH IPOOIeMBI.

11. TIpu MUKPOGHONOTHYECKOM HMCCIIENOBAHMH BOJIbI HA TUIOTHON MUTATENBHOM Cpeie
o6Hapysxen poct E. coli. [Ipeanoxure craHgapTHbIC BAPHAHTHI OL[EHKH KaUeCTBA BOBL.



BOHPOCBI K 3a4eTy

1. Onpenenenue CEIbLCKOX03HCTBEHHOM OHMOTEXHOJIOTUH. [Ipenmer it METOIbI
CEJIbCKOXO3SMCTBEHHON — TexHoimornu. (OCHOBHBIE HAaNpaBlICHUS ¥ 3aJad4dl  COBPEMEHHOM
OHOTEXHOJIOTHH.

Mertozbl Hcce0BaHUI B OHOTEXHOJIOTUH CaJJ0BOJICTBA.

CrpykTypa 6MOJIOrHYECKOH KIEeTKH.

HyxienHOBBIE KUCTOTHL.

CrpyKTypa reHOB.

Cuntes Genka.

CyILIHOCTB ¥ 331241 TeHETHUEeCKOi (TeHHOW M TEHOMHO#) HH)KEHEPHH.
IMpunnun knonupoanus ¢pparmeroros JJHK.

VNS R WD

. ®depMeHTHI TeHHON HH)KEHEPHH.

10. BexTopb! reHHO HHKEHEPHH.

11. Monyuenue pexombunantaeix JHK.

12. Touck v BBITETEHNE TEHOB.

13. Bauku renos.

14. Onpenenenne HykneoTnHOM nocnenosatensrocTn JIHK, TTLP.

15. Mukpo61oI0ruyecKkue TEXHOIOTHH.

16. Croco6b1 KynbTHBUPOBAHUS MUKPOOPTaHH3MOB.

17. BakrepuanbHble CPEACTBA 3AIMTHI PACTEHHIA.

18. dUTOropMOHBI M CHHTETYECKHE PETYIISATOPBI POCTA M PA3BUTUS PACTEHHI.

19. KionansHoe MUKpopasMHOKeHHe pacTenuil. KamtycoobpaszoBanue.

20. Homnyuenne 6e3BUPYCHOrO MOCAIOYHOTO MATEPHAIA.

21. BelpamuBanue BEpXyIIEUHBIX MEPHCTEM B KYIBTYpE invitro.

22. CnocoGbl MOJNy4YeHHs TPAHCTEHHBIX pacTeHuil. Arpobaktpus u Ti- miasmuma. Tumbt
TPAHCICHHBIX pacTeHHU. MeTOIbI NX MOJTyUYCHHS.

23. MonekyaspHble METOIbI AHAIM3a TEHOMA PACTEHUIA.
24. KynbTypa KIETOYHBIX CYCTIEH3HA.

25. KynbTypa H30IMPOBAHHBIX M KJIETOK PACTEHUIL.

26. Monyuenue pacTeHui-xumep.

27. OcHoBHble BuAbl U (DEHOTHIMYECKHE NPU3HAKM BO3IENbIBAEMBIX B Mupe I M-pacTeHui,
CTpaHBI-IUAEPHI U IUIOIIA/IH.

28. Hpuamuns! «KOHCTPYHPOBAHUSD» I'M-pacrenuti, YCTOWYIHBBIX K
repouImIaM.

29. punHuums! «KOHCTPYHPOBAHHUS» I'M-pacrenutit, YCTOMUUBBIX K
HaCEKOMBIM.

30. IepcneKkTUBHBIE HAIPABICHUS B «KOHCTPYHPOBAaHMU» I M-pacTeHuii.

31. PacummdpoBats TepMuHBI U ompeneneHus: de novo, in Vitro, in Vivo, ammporeses,
HHOKYJTIOM, KaJTyC, KJIOH, KyJIbTYpa 3apOo/IbIleii, COMaTH4eckast THOpHIu3aius, GUTOrOpMOHBI.

32. Nemudpdepenunanus, muddepernnanns 1 MopQoreHes pacTMTENbHBIX TKaHEH in vitro.
CrocoObl yrpaBlIeHUsL.

33. Cocras nuTaTENBHBIX CPEL IS KYJAbTHBUPOBAHHUS PACTUTENBHBIX KIETOK in Vitro.

34. Mousitvie 0 GENKOBBIX M TEHETHYECKUX MAPKEPaxX U MX WCIOJNb30BAHHE B MICHTHOUKALMY
COPTOB C.-X. KyJIBTYD.

35. Iporomnactel. [MOGpUAM3ALMS COMATHIECKUX KIETOK U €€ UCIONb30BAHWE B CENEKIMH
pacTeHuH.

36. TexHonOrUs MONy4eHNs GEIBUPYCHOTO CEMEHHOTO MAaTEPUATIA.

37. CBOICTBO aNMKANLHBIX MEPUCTEM PACTEHHI 1 TEXHMKA MX BbIICICHHUS.

38. Cenekuus in Vitro pacTUTENbHBIX KIETOK, YCTOHUMBBIX K a0MOTMYECKMM M OHOTHYECKUM
CTPECcCOBBIM (haKTOpaMm.

39. Jlats onpeneneHre CIEOyIOUMM TEPMHHAM: OKCIUIAHT, SMOPHOWI, TOTHIIOTEHTHOCTD,
CYCIEH3UOHHAs KyIbTypa, CyOKy/JIbTUBMPOBAHHME, COMAaTHYECKHH 5MOpHOreHe3, COMAaTHYECKUH
THOpHII.

40. Mukpo6uonorndeckye Ipenaparsl 1is 3alIUThl PACTEHUIT OT GONIE3HEH U nX JeiicTByIoNHe
BEILECTBA.

41. Bo3MokHBIE OMACHOCTH 15 OKPYIKAIOIIEH CpeIbl pU Bo3/ieNbiBanuu I M-pacTenuii.

42. Ayxcuusr: ¢busnonorunyeckas poiib M HUCIONB30BaHUE B KYJIBTYpe
pacTUTENBHBIX TKaHEH.

43. LuTokMHUHBL: (QU3MONOTMYECKast POJIb M HCIONB30BaHME B KyJbTYPE DPACTUTENbHBIX
TKaHei.

44. TIpoMBINLIEHHOE KyTbTUBHPOBAHKUE KIETOK pacTeHuii. [[pHHIIMITBI TEXHONOTHH M TIPEMEPDI
UCIIONIB30BaHuUs B MEIULIMHE, KOCMETHYECKOH NPOMBIIITIEHHOCTH.

45. O6ue NPYHUMIBI OPraHM3aldd  pabOThl, TEXHHYECKOE OOECTIeYeHHe JNabopaTopHu
OMOTEXHOJIOTHH PACTCHH.

46. OcHOBBI TEXHUKH 6€30TaCHOCTH paboT B 1a60OpaTopuu GMOTEXHONOTHH. Bubl HHCTpyKImii
u uHcTpykTaxa o Th.

47. Crocobbt CTepUIIH3AIUI HOCy[Bl,  MAaTepHalloB, UHCTPYMEHTOB.
JlamuHap-60KC U €ro ycTpoHcTBO.

48. Croco6bl CTEpHIN3AIIN PACTHTEIBHOTO MATEPHATIA.

49. Vcnonb3oBanue KyJbTypbl H30JMPOBAHHBIX PACTUTENBHBIX TKAHEH M KIETOK B CEJEKIUH
pacTeHuit.

50. Jlath onpezenenye TepMUHAM: KIOHAIBHOE MUKPOPa3MHOKEHHE, KyJIbTypa KOPHEH, TMHUS,
MepHCTeMa, OpraHoreHes, NpoiMdepanus, IpOTOIIACT, COMAKJIOHBI, COMAKJIOHAIbHBIC BapHAlUU
(M3MEHYUBOCTB).

51. OcHOBBI MOJIEKYIISPHBIX MEXaHH3MOB HMMYHHTETA H YCTOMYHBOCTH CAafOBBIX PACTEHHH K
00JIe3HAM.

52. OnacHOCTb IPUMEHEHHS IPOLYKTOB, MOMy4aeMbIx 13 I M-pacTenmuii.



4. METOJIUYECKHUE MATEPHAJIbI, OIIPEJEJSIIOLIUE NPOLIEY PhI
OLIEHUBAHUSI 3HAHU, YMEHUI, HABBIKOB U (MJIX) OIBITA
JNESATEJbHOCTH, XAPAKTEPU3YIOLIUX ITAIBI ®OPMUPOBAHUSA
KOMIIETEHLIUIA

Jlekiy OIIEHHUBAIOTCS TIO MOCEUIAeMOCTH, aKTUBHOCTH, YMEHHIO BBIICIHTH [NIABHYIO
MBEICITB.

IMpakTHyecKne 3aHATHS OLEHUBAIOTCS MO CAMOCTOSTEIIBHOCTH BBIMIOJHEHHUS Pa0oTHI,
IPaMOTHOCTH B O)OPMIICHHH, TPABHILHOCTH BBITOJIHEHHUSI.

CamocTosiTenbHasE pabOTa OLCHHBACTCS 10 KA4ECTBY M KOJHYECTBY BBIIIOJHEHHBIX
JOMAIIHUX paboT, rPaMOTHOCTH B O(OPMIICHUH, IPABHIBHOCTH BBIITOJHEHHSI.

ITpomexyTouHast aTTeCTalus IPOBOIUTCS B (hOpMe 3auera.

Kputepun onenkun 3auéra B TecToBOl  Qopme: KOIMYeCTBO OaUIOB WM
YIOBJIETBOPUTENBHO, XOPOLIO, OTAMYHO. JIjis TMOJydYeHHs COOTBETCTBYIOIIEH OIEHKH Ha
3a4eTe MO KypCy HCIIONB3YeTCs HAKOMUTENbHAS CHCTeMa OalIbHO-PEHTHHIOBOM pPadOThI
CTyIeHTOB. VITOroBast OLleHKa CKIIaJIbIBACTCSI U3 CYMMBI OAJIOB MM OLICHOK, MOJTYYESHHBIX 10
BCEM pasjieiaM Kypca i CyMMbI OAJIIOB TIOJYYEHHOM Ha 3a4eTe.

Kputepuu OlieHKH YpOBHsI 3HAHHH CTYJCHTOB C HCIIOJIb30BAHHEM TECTa Ha 3a4yeTre 10
yueOHOMN TUCIUILIHHE

Onenka XapaKTepuCTUKH OTBETA CTYAEHTa
OTnnyHO 86-100 % mpaBMIBHBIX OTBETOB
Xoporo 71-85 %
Y IOBIETBOPUTEIILHO 51-70%
HeynosnerBopurenbHoO Memnee 51 %

OneHka «3a4TEHO» COOTBETCTBYET KPHUTEPHSIM OICHOK OT «OTJIHYHO» JI0
YIIOBIIETBOPHUTEIILHO.

Or1eHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OIIEHKH «HEYIOBICTBOPUTEIHHOY.
KonnuectBo 0amioB M OLIGHKa HEYAOBIETBOPHTEIBLHO, YAOBIETBOPHTEIBHO, XOPOLIO,
OTIIMYHO ONPENENIAI0TCS MPOrPAMMHBIMH CPEJCTBAMHU IO KOJIIMYECTBY NIPABUIIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kpurepuu BoIcTaB/1eHHs 3a4eTa:

- OIICHKA «3aYTCHO» BBICTABIISICTCS CTY/ICHTY, ecii OH HaOpain 50 u 6osee 6aoB.
- OIICHKA «HE 3a4YTEHO)» BBICTABIIICTCS CTYJICHTY, €CII OH Habpai MeHee 50 6ayuioB.

Kputepuu onieHuBaHMs KOMIETEHIMH CIIeayIOLIHE:

1.  OrtBeThl HMEKIOT IOJHBIE pEIICHHS (C TNPaBWIBHBIM OTBETOM). UX coxmeprkaHHe
CBHUJETEIBCTBYET 00 YBEPEHHBIX 3HAHHUSX OOYYAIOILIErocs M O ero YMEHHH pellaTh
npodeccroHaNbHbIE 3a]]a4H, OLICHUBACTCS B 5 0aII0B (OTJIMYHO);

2. bonee 75 % oTBeTOB MMEIOT NOJIHBIE pelleHus (C NpaBHIBHBIM OTBeTOM). Mx
COZIepKAaHUE CBUJICTEIBCTBYET O NOCTATOYHBIX 3HAHMAX OOYdYalOIEerocs U ero yMEHUH
pewmats npogeccuoHabHbIE 3a1a4u — 4 6asuia (X0opoIo);

3.  He menee 50 % oOTBETOB MMEIOT IOJHBIE pelleHUs (C NPaBHIBHBIM OTBeTOoM). Mx
CoZlepiKaHUE CBHJICTENBCTBYET 00 yIOBICTBOPUTEIBHBIX 3HAHUAX 00ydalomerocs U o
€ro OrpaHMYeHHOM YMEHHH peliaTh NpoQeccHOHaNbHbIC 3aJa41, COOTBETCTBYIOIIHE €T
Oyayuiei kBanudukanuu — 3 6ania (y10BIETBOPHTEIILHO);

4. Menree 50 % OTBETOB HMEIOT PEIICHHS C INPaBUIBHBIM OTBeTOM. X comepkaHme
CBHICTEIBCTBYET O CJIaOBbIX 3HAHUSAX OOYYAIOIIErocss M €ro HEYMEHHH pellaTh
npodeccroHaNbHbIe 3aaun — 2 6aia (HeyIOBICTBOPUTEIBHO).



