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KOMIMETEHLMI CiylareasMi B 00JaCTH TEXHOJNOMMH YCKOPEHHOH CENeKUMH pacTeHHid,

NPOM3BOJCTBA JIMHMI YIBOGHHBIX TarIOMJ0B, UMTOTEHETHMYECKOrO aHAIM3a PacTEHMH,

CoBepILEeHCTBOBAHUE  W/MIH

PA3JIEJ 1. XAPAKTEPUCTHKA TITPOI'PAMMbI

1.1. Heas peanu3anyy NporpaMmel

wrpoBoii ceneximm.

npuobpereHue

HOBBIX

CoBepuieHCTBYeMble H/HIM NpHoOpeTaeMble KOMITETEHLUHH

H IUIAHHpYeMble Pe3yJbTaThl 00y4eHHs!

npodeccHOHANBHBIX

LIE/TH HAYYHOTO HCCNICTIOBAHHS. YABOEHHBIX ~ Tarjiowjoe B
HJ1-4nxoc Onpeacnser KOMIUIEKC KYJBTYpe M30JTHPOBAHHBIX
TPAAULHOHHBIX H COBPEMEHHBIX (MOJEBLIX W MHKpOCTIOp, NIPOBO/IMTH
J1a0OPATOPHBIX) METOA0B MCCIIEI0BAHMSA UL NOArOTOBKY pacTeHHui,
pelIeHHs HAYUHBIX 3a/1a4. NIPUTOTORNIEHHE

LIMTONIOTHYECKHX  [PEnaparos,
TIPOBOJHTH LHMTOreHETHYECKHH
aHanus c HCIIOJIB30BAHUEM
pa3nHYHBIX TEXHHK
MHKDPOCKOITHH,

= YMECT [JIaHHPOBATH paﬁOTbI B
paMKax MpOM3BOACTBA JIMHHIA
YIABOCHHBIX rarjionios,
LIMTOTEHETHYECKOI'O  aHau3a,
LUM(POBOIi CENEKLIMH PACTCHHH
B Hay4HbIX NpocKTax H
CeJIeKLIMOHHbBIX POrpamMmax

pesynbTare obyueHus)

Cnocoben MPOBOAMTD noJieBble "
na60pa'ropuble OMbITBl C MCNOJB30BAHHEM
TPAAULIHOHHBIX H COBPEMEHHBLIX METOJ0B

Ne IIpuoGperaembie u/HiaH Koxa 3uare/YMern:
COBEPLIEHCTBYEMbIe KOMMETEHIHH KOMMIeTeHIH
H
1. | KomnereHuus 1 (npvobpetacmas B OIK - 3HAET COBpPEMEHHBIE
pe3ynbTaTe 00yueHHs) OMOTEXHONIOMHYECKHE METO/bl
Cnocoben NpPOBOANTH HayuHbIE M KJIETOYHBIE  TEXHOJIOTHH
MCCJIEIOBAHNSA, AHANH3HPOBATE PE3yIIbTaThl CeNeKUMH  pacTeHHH  and
M FOTOBHTH OTYETHBIC NOKYMEHTbI PCICHHA 4YaCTHBIX 3ana4 B
pamkax CEICKLHOHHBIX
H/I-1onk AHanu3upyer MeToapl H CrocoObl NpOrpamMmm CamOOMNbIIAKMIHXCA
PELIEHHs HCCIE0BATENLCKUX 3a1ay M MEPEKPECTHOOMBIIAKMIMXCS
UJ-2onk Hcnons3yer HHGOPMALHOHHBIC pacTeHuii, BEreTaTHBHO
pecypcsl, HAY4HYIO, OMBITHO- Pa3MHOMAEMbIX PACTEHHIT;
IKCMEPUMEHTANIBHYIO H MpubopHylo 0asy - YMEET  aHaIM3NpOBATH
JIs MPOBEACHHA  WCCICNOBaHMH B HCXOJIHbIE JIaHHBIE,
CanoBOICTBE MOTY4EHHBIE "3
W-3onk  DopmyanpyeT  pesyJbTarl, HGOPMALIMOHHBIX PECYPCOB, H
MOy EHHBIE B XoJie peuieHus COCTABJIATH nepeyb
WCCIIEI0BATENLCKUX 3a/1a4 00opyI0BaHHA ans
opraiu3au{H npubopHoit 0a3bl
HCOOXOAMMOH A peanu3aluu
OGHOTEXHONOTHYECKHX
MpOTOKOJIOB;
- 3HaeT METO/IbI
NPEACTABJICHUA  PE3yJIbTATOB
HCCJIEIOBAHMS.
2. |Komnerenuus 2 (npuoOperaemas B [MKoc - 3HAET METO/bL/TEXHONOrHH

MPOH3BOACTBA YABOCHHBIX
rarou108 B KyNbTYpe
M30JMPOBAHHBIX ~ MHKPOCTIOp,
LMTOrEHETHYCCKOTO  aHaNH3a,
OcHoBBl  LM(POBOIT cenekumu

WU-lnkoc TlpoBOAMT MOWUCK M aHANW3 pacTeHuit;

JaHHBIX (B TOM YMCIE C MCIOJIb30BaHHEM -ymeet MPOH3BOIMTH
MeToa0B  OHOMH(OPMATHKH),  Hay4HO#H ornepauru B pamkax
JIATEPATYPbl JUIS IOCTHAEHUA NOCTABICHHOH TEXHOJIOTHH MPOM3BOICTBA

PA3JEJ 2. COAEP)KAHUE ITPOI'PAMMBI

2.1. YueGHbIil M1aH NPOrpaMMbl NOBLIEHHA KBATHPHKAUHH
«I'eHeTHKA, ceTeKLHs H CeMeHOBOACTBO PACTEHHH: TEXHOJOTHH YCKOPEHHS
Kareropus cnywarenei: CneuuanucThl CENEKLUHOHHBIX MPOEKTOB, KENalollHe Ha

[PAKTHKE MO3HAKOMHTBCA W OCBOWTB: TEXHONIOTHIO MPOM3BOIACTBA YIABOSHHBIX rarionaos
B KYJbTYpE M30JHMPOBAHHBIX MUKPOCHODP, COBPEMEHHBIE METOJIbI LIHTONEHETHYECKOro
aHaTn3a, MO3HAKOMHUTBCS C OCHOBAMH LIH(POBOH CeNEKUHH pacTeHHH, MIMEOLIHE BbICILEe
npodeccHoHanbHOe 00pa3oBaHHe B 00MACTH arpOHOMMHM, CalOBOICTBA, OHOTEXHONIOIHH,
MOJIEKYIIPHON MCHETHKH, CENEKLIHH PacTeHHH.

®opma 06yueHus: ouHas (¢ ucrnonb3osanrem JOT unu Oe3)

Pesxxum 3aHaTuii: 10 yacoB B ieHb, 5 pa3 B HEIEIO

Cpok 0CcBOEHHUA: 2 HENEH

TpynoeMKocTs nporpammel: 90 akaneMHUECKUX 4acoB

Ne | Haumenosauue pa3nenos,| Bcero B Tom uncae DopMbl
Tem AK.YACOB aTTecTAlNM,
Cam. | Jexunu | [Ilpakr. KOHTPOJIs
pabora 3AHATHS

1 | Pasnen 1. Tlpoussoactso 36 8 8 20
JTHHHA YJBOCHHBIX TECTHPOBAHUE
rarnioui0B

2 | Paspen 2. 36 8 8 20 TECTHPOBAHHE
LluToreHeTHUECKHI aHANH3)




Pasaen 2. Liudposas 18
CeNeKUMs pacTeHni

10 TECTHPOBAHUE

Hroroeas arrectaums

3auéT, UTOroBas aTTecTaLHs OCYLICCTBJIACTCA HA CHOBAHHH

COBOKYMHOCTH BBITIOTHCHHBIX MPAKTHUYCCKHX pa60T

2.2. Y4eGHO-TeMATHYECKHIH ILIAH NPOrPaMMbI NMOBbILIEHUA KBATHPHKALIMH
«leneTHKa, CeJIeKUHsA H CEMEHOBOICTBO PACTEHHH: TeXHOJIOIHH YCKOPEeHH»

Buapl yueOHbix

Ne Ne 4 IInanupyemblit
3aHATHIA, KOJI-BO Conepkanue
n/n | pasjgena pesyabTart
aK. 4acoB
1 2 3 4 5
1 Pazpen 1. [Ipon3eoacTBO JIMHMI YIBOCHHBIX TANJIOHI0B
Tema I. Jlekuma 1, 2 ak.u. | Tepmuus H MOHATHS
[Mpoussoa | TexHonoruu «Tanouay, «YIBOCHHBIH
CTBO [PONU3BOJCTBA ranaouay, «Mrarion
” P & A 3HaET  TEPMHHBI "
JIMHUIA YABOEHHBIX LlenHocts YJBOGHHBIX
MOHATHA «raniouay,
YABOEHHB! | ranjonaos (Y1) B | raniounaos
; «YIABOCHHBIA Tanaonm,
X CEJICKLIMM H Crnocodsl NoJay4eHHA
«IMTAMION, LECHHOCTH
rarulonIoB | FEHETHYECKHX YABOCHHBIX ranjo1aoB.
YIABOCHHBIX  ranjiouzioB,
HCCJIEI0BAHUSX HWurerpaums METO/I0B
cnocobsl NOJyHeHHS
MPOM3BOCTBA YABOEHHBIX
YABOEHHBIX FanoHJI0B
ranjiouaoB B TEHETHKO-
3uaer METO/1bI
CeJIEKIIHOHHBIE CXEMBI,

NPUMEPBI YCKOPEHHS CelIEKLIUN
F1l-rubpuaos ¢/x pactenuit
Yapoenusie  ramiouas B

MPOH3BOACTBA
VABOCHHBIX TAIUIOHIOB U
HX Ha3HAYEHHE B

cenekumu  F1-rubpunos
HCCIIC0BAHHAX, co3aaHue =
o/x pacTeHUH, B
KapTHPYIOLIHX NonyaaUmi,
UCCIIe/IOBAHMAX.
paspaboTtka MOJIEKYJISIPHO-
TEHETHUYECKNX MapKepoB,
TEHETHYECKAA HHIKEHEPHS.
Jlekums 2, 2 ak u. ~ 3unaer 0 METojJe
; OtpanenHas rubpuausauds B 5
In situ-meronel OTJIAJIEHHOI
npoussoacTee YI©
NPOH3BOACTBA . | rubpuamzaumm B
Onsinenue 0bnyueHHoi
VT, o npousoactee Y[, o
NbIABLUOH TOro K¢ BMAA A o
NPEUMYILECTBA U AR nblAeHAE  00AYy4YEHHOM
HEJOCTATKH Y NbIBLOH TOrO JKe BHMJA
Hcenone3zoBanne
s uHaykumn o YT
ranjonpojrcepa s
METO/l TanjIonpoaKcepa
npouseoacTea Y1
Juis npouseoactea YI©
Jlexums 3, 2 ak.u. | MakpocnoporeHes u | 3uaer MaKpo- H
In vitro NHAYKUMA | MaKporameToreHes MaKpOraMeToreHes,
VT — ruHorenes, | ['mHOreHes: KyneTypa OYTOHOB, | THHOTEHES, KYJITYPY
KYJbTYpa KYJILTYPa 3aBA3€H, KYJIbTypa | NbUILHUKOB,  KYJIBTYPY
NBUIEHAKOB, CeMAMNOUEK H30JIHPOBAHHBIX
KyJbTYypa MHuKkpocnoporeHes M | MHKpOCTOp,

5
Buapl yueOHBIX
Ne Ne bty INnanupyemsiii
3AHATHIA, KOM-BO Conepsxanue
n/n | pasaena pesynbrar
aK. 4acos
1 2 3 4 5
MHKPOCHOP. MHKpPOraMeToreHes NPEHMYIIIECTBA "
[Tpeumymectea u | KyasTtypa MIBUTBHUKOB. | HEJIOCTATKH
orpanuymuBatomy | [IpermyliecTsa U HEAOCTATKH
e (hakTopsl KyneTypa W30JIMPOBAHHBIX
mukpocnop. Ilpeumylectsa u
HE/IOCTATKH
Jlekums 4, 2 ak.u. 3unaer 0 cnocodax
CnoHTaHHoe H
Y BOEHHBIC YABOCHUA umcna
HHIYLIHPOBAHHOE  YJIBOCHHE
FarionIbl, XpOMOCOM,
4HECIa XPOMOCOM
Metoapl  oueHKH LIMTOIOTHYECKHE METO,1bI
L{nronornyeckne METO/Ibl
YPOBHsI OLICHKH YpOBHA
OLCHKH YPOBHA [UIOMIHOCTH,
JIOHAHOCTH, . MJIOMTHOCTH, METO,1bl
METO/1 IPOTOUHOM LIUTOMETPHU
romo- MOJIEKYIIPHO-
Metoas MOJIEKYIAPHO-
/TeTepO3UTOTHOCT reHETHYECKOTO  aHalu3a
_, | FTEHETHYECKOrO aHaIM3a romMo-
H pacTeHuii- rOMO~/TETEPO3UTOTHOCTH
/TeTepO3HroTHOCTH
reHEpaHTOB
I[NpakTuueckas 3HaeTt
abota Ne 1, 2 obmenabopatopHoe M
P O6menadopatopHoe " o EaID
i i crneumansHoe  000pya0BaHHE CRIBGECE
Opranuzaums - py. * | obopynobaume,
GuoTexHonoruuce | P ooPel npudopkl.
Xumuueckue PEaKTUBBI,
KOii taboparopuu XHMHUECKHE PEAKTHBBI.
IMocyna.  Hucrpymentsl

ITocyna. UHCTpYMEHTBI K

TIPHHALICKHOCTH
NPUHAJUICHKHOCTH
Ilpasuna GezonacHoit paGoTsl
.. | IlpaBuna GesonacHoit
B OHOTEXHONIOTHYECKOH
paboTsl B
nadopaTtopum .
OHOTEXHOIOrMYECKOI
naboparopun
IpakTHueckas
paboTa Ne 2, 2
aK.u.
[TpuroroBnenue JKHAKOH | YMEET roOTOBHTL PacTsop
IlpurotoBnenne = = 2
= NUTATeNbHOH cpeabl BS M3 | JKMAKOH — NMTATENbHOMN
MHTATENbHOM
cpens! WA CTOKOBBIX PACTBOPOB. cpeasl BS M3 CTOKOBBIX
Crepunnzaums
i p 1 pacTBOPOB,  MPOBOAHMTD
ABTOKJIABUPOBAHHEM. CTEPHITH3ALINIO
MUKpOCHOp,
ABTOKJIABMPOBAHUEM,
CTEepUIN3aLHA
ABTOKJIABMPOBAHH
eM
[pakTiueckas
paGora Ne 3, 3 YMeeT roTOBHTE PacTeop
aK.u. [IpuroToBnenue JKHIKOM | AKHAKOMH NHTATENBHOMN
[Npuroroenenne | nuratenbHoit cpeast NLN-13 | cpemst NLN-13  u3
NHTaTeNLHOM W3 CTOKOBBIX PaCTBOPOB. CTOKOBBIX ~ PacTBOpOB,
Cpeabl IS Crepuiuzaums MPOBOANTH
KYITBTHBHPOBAHH | (PMIBTPOBAHHEM. CTEpHIM3ALIMI0
51 MMKpOCIIOp, (hunbTpOBAHHEM,

CTEPHIIH3ALHS




Ne
paszena

Buapl yueOHBIX
3AHATHIA, KOI-BO
aK. 4acos

Conepxanue

[Mnanupyembiii
pe3ynbTat

Bubl yueOHbIX

2

3

4

S

(unsTpoBaHUeM

[IpakTHueckas
pabota Ne 4, 3
ak.4. [loarotoska
1 U3y4eHHe
pacTHTENBLHOIO
Marepuania Juis
BbIEICHHS
MuKpocnop |

ocobeHHoCTe i
pacreHuii-

H3yuenne
MOArOTOBKH
JIOHOPOB MHKPOCHIOP

H3yuenue ocoOeHHOCTe i
cbopa JKCNIAHTOB Ui
BBEICHHA B KYJIBTYPY
H30JIMPOBAHHBIX MHKPOCTIOP
Or0op OyTOHOB

Coop PACTHTENLHOIO
marepuana - MOJIOABIX
LBETKOBLIX OYTOHOB, LIBETKOB.
ITpUroToBICHHE  BPEMEHHBIX
npenaparos, OKpallHBaHHE
DAPI, MHKpPOCKONHpOBaHHE.
H3mepenue UIMH  OYTOHOB,
pasjieieHHe Ha rpynnel Mo
pazmepam
IpuroTosieHue
OKpalllMBaHHE
MHKPOCKOMMPOBAHUE
OnpeneneHue
OYTOHOB, COJIEPIKALIHX
MHKPOCHOpBI CTaguu
pa3sBHTHS, ONTUMANLHOH s
HHOKYMALMH B MUTATENBLHYIO
cpeny.

IIpenaparos,
DAPI,

pasmepa

3Haer 0CODEHHOCTH
MOArOTOBKH  pACTEHHI-
JIOHOPOB MUKPOCIIOp
3naet 0COOEHHOCTH
cfopa O3KCIVIAHTOB IS
BBEJCHHA B  KYJIBTYpPY
H30JIMPOBAHHBIX
MHKpPOCTIOp

VYmeer oTOMpaTh
LBETKOBBIC OYTOHBI
Ymeer oTOHpaTh
pacTUTENbHBIH
marepua. ["oTOBHTH
BPCMCHHBIX TpPENaparos,
NPOBO/IHTh
OKpallMBaHue DAPI,
MMKPOCKOMHPOBATS.
YMeer M3MEpATH JUTHHBI
OyTOHOB, pasjelieHHe Ha
rpynmnsl 1o  pasmepam,
OMpeeATh pasmepa
OYyTOHOB,  COJEpIKaIHX
MHMKPOCHOpPbI CTalHH
pa3BHTHA, ONTHMAIBHOM
A8 MHOKYIALMH B
NUTATENBHYIO CpeLy

[NpakTnueckas

pabora Ne 5, 4

ak.4. M3onsuus
MHKPOCIIOP

Orbop OyTOHOB c
ONTHMANBHOM craaueit
pasBHTHSI MHKpOCHOp C
HCNO/IB30BAHUEM
LITAHTEHLMPKY IS
IToBepXHOCTHAS CTEpHIM3ALMA
OYTOHOB. Hzonsauus
MHKpOCHOp u OUMCTKa
MHMKpPOCTIOp ~ OT  0ONIOMKOB
KJIETOK

3ameHa MUTATENBLHOM  Cpeabl
A1 BBIJIENICHHA MHKPOCIIOp Ha
MHATATEIbHY IO cpeny A
KYJIbTHBUPOBAHHA MHUKPOCIIOP

Ymeer otOupars OyTOHBI
C ONTUMAJIBHOM CTajuei
pasBUTHA  MHKpPOCIIOp,
NPOBOJHTL
MOBEPXHOCTHYIO
CTEPUIIH3ALHIO OYTOHOB
Ymeer H30JIHPOBATh
MHKPOCTIOPBI

[pakTHucckas
paboTa Ne 6, 3
aK.u.
KynbTHBHpOBaHH
€ MHKpOCIOp

OnpenencHue MJIOTHOCTH
CYCMEH3MH  MHMKpOCIIOp M
Heo0X0AUMO¥H CTEMEHH
pa3BeieHuA MHUKpPOCIOp
cpcnoﬁ and KyﬂbTHBI/IpOBaHHH

I[OBE}ICHI/]E CYCIICH3HH
MHKpocnop 10 tpebyemoit

Ymeer
TIOTHOCTh
MHKPOCITIOP. Ymeer
pasnuBaTe  CYCIEH3HIO
MHKpOCNIOp B YallKH
TeTpu, 3a/1aBaTh
YCIOBHA

onpeacisaTh
CYCIICH3HH

(MHTO3, Mei03)

MHUTO3 H LIMTOKHMHES
Mazpl MUTO3a

Ne Ne [Mnanupyemeplii
3aHATHIA, KOJI-BO Counepkanne Py
n/n | pasaena pe3yibTat
aK, 4acoB
1 2 3 L 5
TUIOTHOCTH WHKYOMpOBaHHS.
Po31MB CycneH3MH MMKPOCTIOp
B YalKk4 [letpu s
KYJbTHBHPOBAHHSA
Vcranoka uamek [letpu ¢
M30JMPOBaHHBIMH
MHKpOCIIOpaMH B TEPMOCTAT
JUIA TETUIOBOTO 1HOKa rpu 32
C.
KTHUECKas
H;)ﬁaom Ne7 3 [IpuroToBieHHe npenaparos, | Ymeer rOTOBHTD
Exq TR OKpallBaHUe npenaparsl, OKpamMBaTh
Ori 'e gt auerokapMuHoM/FDA, auerokapmMuHOM/FDA
}Kusugcnocoﬁnoc MHKPOCKONMPOBaHHUE VYmeer BectH  oTOop
ST OtGop Mmarcpuana, | Marepuana, rOTOBHTH
Ttk P: NPUrOTOBJIEHHE  [PENaparos, | MpenapaTos,
LHMTONIOTHYECKHH
S OKpalHBaHUE pacTBOPOM | OKpaluBaHHUE
M
oBHs HUTpaTa cepebpa, | pacTBOpom HUTpaTa
M MHKPOCKOIHPOBaHHE cepebpa
[UIOMIHOCTH
2 Pasnen 2. L{uroreneTHueckuii ananus
Tema 2. 3natoT KneTouHslii LMK,
WTOTEHE Knerouubli MKJI, JIEJICHHE | JIEJIEHHE KJIETKH (MHTO3,
Lwrore Jlekuma 5, 2 ak.u. & o . (
THYECKHI KGRI EE KJIETKH (MHTO3, Meii03) Meiio3)
aHanus3 * | Knerounplii  umkn W ero | Knerounsiii UMK H €ro
JIC/IEHNE  KJIETKH
perynasums perynsuus

MUTO3 1 UWUTOKHHES
dasel MUTO3a

Jlekuus 6, 2 ak.u.
JBioKkenue
XpOMOCOM B
MHTO3¢E

JiBusieHHE
MHTO3€¢
[MoBeneHue XpPOMOCOMBI  TIpH
¢dopMupoBaHHM BEpeTCHA
Cxema padoTBl KMHETOXOpa B
aHadaze

XpOMOCOM B

3HaT JBrxenue
XpOMOCOM B MHTO3C
[MoBeneHHe XpPOMOCOMBI

npu ¢opmupoBanuu
BepeTeHa
Cxema padoThl

KHHETOXOpa B anad)ase

Jlekuus 7, 2 ak.u. 3HanT MeToast
. ¥ MeTo/16l MUKPOCKOMUH
e " | verpoiictso Mukpockona MHKPOCKOIHH
METOIbI i P VCTpoiicTBO MUKpOCKOTIA
dnyopecueHTHas
MHKPOCKOMHH dayopecueHTHas
MHKPOCKOMHSA
MHKPOCKOIHS
KondokansHas MUKpOCKOMMA
Koundoxansnas
DNeKTpOHHAA MUKPOCKOIHS
CkaHupyiomas  NeKTpOHHAasA MREDOCKOITHA
MHKPOCKONHSA SISKIPOHHE
Miﬂlzmh[c rnieppaspeLeHus MHKpOCKOnAA
yreppap Ckanupyroas
IMEKTPOHHAs




Buael yueOHbIX

o Ne % [nanupyemsiii
r{j’—n D 3aHATHH, KOI-BO ConeprkaHue & ﬁz-ra-r
P aK. 4acOB PESY,
1 2 3 4 5
MHKPOCKONHUs
MeTtobi
cyneppaspeleHus
Jlekuua 8, 2 ak.u. 3uatot ['vcToNnortio,
I'nctonorus
I'mcronorus, TexHuku
TeXHHKH MUKPOTOMHMDOBAHHS,
Texuuku MHKPOTOMHPOBAHUS,
(ukcaropel,  kpacurenu B
MHKPOTOMHPOBAH (HKcaTopel, KpacHTeIH B
MHKPOCKONHH
ust MHKPOCKOIHH
IpakTHueckas
paboTa Ne 8, 2
aK.u.
YwMmeT FOTOBHTH
[puroroenenue | Ilpurorosnenue dukcaropa
(hukcarop, npoBOANTL
¢ukcaropa COOp KOPHEBBIX AMEKCOB H
cOOp KOPHEBBIX aneKcos
COop kopHeBBIX | (pMKcAlMA TKaHeH KOPHEBBIX g
M (HUKCALMID  TKaHeH
aneKkcos H MEPHCTEM
i KOPHEBBIX MEPHCTEM
(HKCaLMs TKaHeH
KOPHEBBIX
MEpHCTEM
[TpaxTHueckas OcBobosKIEHHE KOPHEBBIX
pabota Ne 9, 2 mepucTeM o1 dukcaropa
ak.u. OMoIACKHBAHHEM
[lpuroroBnenue | depmentaTnBHas oGpaboTka
UMTOJIONHYECKOTO | M30/IMPOBAHHBIX MEPHCTEM YMET rOTOBHTH
npenapara KOpHe# LHTONOHYECKHE
[purorosneHue npenaparel METO10M
LMTOJIOTHYECKHX npenapatoB | «SteamDrop»
MeTo oM «SteamDrop»
Oxkpaimsanne
LMTONIOTHYECKUX NPEnaparos
Kkpacutenem «I um3a»
ITpakTHyeckas
adota Ne 10, 3
p ’ Ymetor NPOBOIMTH
aK.u. AHanu3
AHanu3  MMKponpenapatoB ¢ | Ananus
MHKpONpenapaTo
. HCIOJB30BAHHEM CBCTOBOH | MHKpOMpenaparoe c
MHKPOCKONHHH NCTIONL30BAHHEM
HCII0J1b30BAHUEM e
i CBETOBOH MHKPOCKOIIHHH
CBETOBO#H
MHKPOCKONHHHU |
INpakTHueckas
paGota Ne 11, 3 Ymeror NPOBOMTH
aK.y, AHAIN3 AHanu3 MHKponpenaparoB ¢ | AHanu3
MHKPONPENapaTo | MCTOJb30BaHHEM CBETOBOIT | MMKpONpenaparos ¢
BC MMKPOCKOMHHH HCIO/IB30BAHHEM
HCIOJIb30BAHHEM CBCTOBOH MHKPOCKOITHHH

CBETOBOI

9
Ne Ne Htatk] !qes%lx ITnanupyemsiit
wh | pasnena 3aHATHI, KON-BO Copnepsanue pesyBTAT
aK. 4acoB
1 2 3 4 S
MHKPOCKOTTHHH 2
IMpakTHueckas
pabora Ne 12, 2 Ymetor FOTOBHTB
aK.u. [Npuroroenenne dukcaropa ¢ukcaTop, NpoOBOAKTH
Coop u pukcauma | CHOp UBETKOBBIX GYTOHOB cbop LBETKOBBIX
LIBETKOBBIX OyToHoB
GyToHOB
ITpaxkTryeckas OT16op NBUILHUKOB,
pabora Ne 13, 2 CoAepsKalli|X JIeNsIHecs
aK.4. KIIETKH MPH aleTOKapMHUHOBOM
[IpurotoBnenne OKpalIMBAHHH.
uutojioruyueckoro | depmenrarusHas oOpadoTka YMET rOTOBHTh
npenapara H30JHPOBAHHBIX NbILHHKOB LIHTOJIOTHYECKHE
METOJIOM [Ipurotosnenne Npenapars MeTo10M
«PAaCNacThIBAHKA | LMTONIOTMYECKUX npenapatoB | «SteamDrop»
» METOJIOM «PacniacThIBAHHUs»
OxpawnBaHie
LMTOJIOrMYECKHX MPEnapaTos
Kkpacurenem «I'num3an
INpakTHueckas
pabota Ne 14, 3
AK AL AN Ymeror NPOBO/IMTH
AHanu3 MHKpoOnpenapatoB ¢ | AHaniu3
MHUKPONpenaparo =
- MCIIONB30BAHHEM CBETOBOMH | MHKpOIMpENaparos c
MUKPOCKOIHHK UCTOIB30BAHHEM
o CBETOBOH MHKPOCKOMHHH
CBETOBOH
MHKPOCKOIHHH |
INpakTnueckas
paGora Ne 15, 3 y
R W MEHT NPOBOJNTD
AHallu3 MMKpONpenaparoe ¢ | AHaau3
MHKpONpenaparo
S HCTIOJIb30BAHHEM CBETOBOH | MUKpONpenaparos c
MHKPOCKOMUHH HCTIONIB30BAHHEM
HCMOJb30BAHHEM
SheTOROH CBETOBOI MHKPOCKOMHHH
MHKPOCKOMHHM 2
3 Pasnen 3. Liudposas cenexupms pacteHuii
Tema 3. Jlekuua 9, 2 ak.u. | Breacuue B Guonndopmaruky. | 3HAIOT  TepMuHB U
Ludposas | Beeacune B Tepmunbl W onpeaeneHns onpeaeneHns
cenekuus | Guonndopmaruky | Hasnauenue Gnonngopmaruku | Hasnauenue
pacTeHui " HanpasacHUsA | GHOMHPOPMATHKH "
HCTIO/B30BAHMS HanpaeJIeHH:
OMMKCHBIC TaHHBIC. TEHEPALHS | HCIIONb30BAHHA
H OnouHpopmatueckuii | OMHKCHbIC JIAHHBIE,
ananus  [loHATHE OMHKCHBIC | FeHEpals "
JaHHbIE OnouHboOpMaTHUCCKH I

aHams3 [TonsTuHe
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Buapl yueGHbIX

Pasznen 3. POPMbI ATTECTAIIMU U OLIEHOYHBIE

MATEPHAJIBI

Bxoanoe TECTHPOBAHHE

dopma npoBe/ieHHA

3a0uHo

BHIbI OLEHOUHBIX
MaTepHasoB

Tect u3 10 3ananuii B anexrponHoit gopme (IMpunoxenue 1)

Kpurepuu oueH1BaHus

He npenycMoTpeHO (TECTHPOBAHWE NPOBOJMTCA C UEBIO OMPEIe/ICHNs
YPOBHS BAAACHHUA MATEPHAIOM)

Ouexka

He npeaycMoTpeHO (TECTHPOBAHWE NPOBOJIMTCA € LIEJIBKO ONPEAENIEHHs
YPOBHA BIAACHHUS MATEPHATIOM)

BbixoaHoe TecTHpPOBAHHE

dopma npoeieHHA

OuHo

Ne Ne gl [Mnanupyembli
wn | pasnen 3aHATHI, KON-BO Conepxanue peaynBTaT
aK. 4acoB
1 2 3 4 5
OMMKCHBIE JIaHHBIE
Jlekuns 10, 2 ax.u. 3HAIOT  HCTOUHHKM W
HcTounukh 1 Hctounnku H MCTOABI | METObI reHeparu
METO1bI FCHEPALMK OMHKCHBIX AAaHHBIX | OMHKCHBIX AaHHBIX
reHepaumn MeToasl i noaxoael | MeToasl M MOAXO0JbI
OMHKCHBIX 1aHHBIX| OHOMH(POPMATHIECKOTO OHOHHPOPMATHUECKOTO
aHa/IH3a OMUKCHBIX JAHHBIX aHanusa OMHKCHBIX
JIAHHBIX
[NpakrHyeckas 3HaloT OCHOBEI
pabora Ne 16, 2 OcHosbl wdpoBOil cenexkunu | LHgpoBoi CeNEKLHH
ak.4. OCHOBBI pacTeHuit pacTeHuit
uHGppoBoi Big data B 61ox0rHM Big data B 6uonoruu
CENCKLIHH
pacTeHHi
IlpakTuueckas 3HAIOT  MCKYCCTBEHHDBIN

paGora Ne 17,2
ak.u.
HckyccTBeHHBIH
HHTENIEKT 1
MalIHHHOE
ofyueHue B
OuonoruK

HCK}"CCTBEHHBIE HHTE/UIEKT H
MallHHHOE o0yueHue B
BHoNOTHH

MHTE/UIEKT W MAHHHOS
obyueHue B OHONOTHH

Bupl OLEHOUHBIX
MaTepHaioB

Tect u3 30 3apanuii B anextponHoii Gopme (ITpunoxenue 2)

KpuTepHH OLCHHBAHHS

1 — npaBunbHBIA OTBET, 0 — HENPABHIILHEIA OTBET.
«3auTeHO» BHICTABIACTCA CIIYLIATE/AM, €CIIH OHH Hadpanu 15 1 Gonee
fannos

[Mpakruyeckas
pabora Ne 18, 3
aK.4. OCHOBBI
nporpaMMHpOBaHN
s Python

OcHOBBI
Python

1IPOrpamMMHpPOBaHHs

Bnagetot OCHOBaMH
MporpaMMHUpOBaHMsl
Python

[NpakTuyeckas
pabora Ne 19, 3
ak.4. OCHOBbI
nporpaMMHPOBaHH
1R

OcHOBBI MporpaMMupoBaHius R

Brazeiot OCHOBaMH
nporpaMmMupoBanus R

OueHka 3auTeHO/HE 3a4TEHO
IpakTHyeckas paGora Nel-7 o pazgeny 1

Hassanue [purotoBneHue NUTATENBLHOH CPEIBI U H30/IALMH MUKPOCHIOP
ITpuroTOBNIEHHE MUTATENBHOH CPE/IB! JUIA KyJbTUBHPOBAHUA
MHKPOCIOp
Or16op GYTOHOB TS ONMPEAENEHHS HUIHECTIOCOOHOCTH H CTa/IHH
pa3BUTHA MUKPOCTIOP
OHPCIIC}'ICHPIC CTailH pa3sBUTHA MHKPOCIIOP
OnpegeneHue COOTBETCTBUA pa3MEpOB OyTOHOB PAcTCHHil pasHbIX
FCHOTHIIOB OMNPE/ICICHHBIM CTAMAM PA3BUTHA MHKPOCIIOP
OT6op pacTHUTE/ILHOTO MATEPHAJIA ISl H30J1ALHH MHKPOCTIOP
Hsonsiuma Mukpocnop
OnpejeneHue MIOTHOCTH CYCNEH3HH MUKPOCTIOP
KynsTuBHpOBaHHE MHKPOCTIOP
H3yuenune ocobeHHocreit popMHpOBaHHsA SMOPHOMJIOB
Ornipe/ieNneH e XKU3HECIOCOOHOCTH MHKPOCHIOp
[TpuroToBNEHHE MUTATENLHOM CPeabl JUIS MHAYKLHHM KOPHE- U
noberoobpazoBaHus
OueHKa YPOBHS MIOHIHOCTH METOIOM MOICYETA YHCIA XJIOPOIIACTOB
B 3aMBIKAIOIIHX KJICTKaX YCThHIL
VkopeHeHHe H alanTalg pacTeHHii-pereHepaHToR

CTpyKTYpa M coaepikaHue IpuroToBieHHe KWAKOH nHTaTeNbHOH cpeapl BS M3 CTOKOBBIX

pacreopoB. CTepHIM3alki  aBTOKJIABUPOBAHHEM.

[TpurorosneHue

IMAKOH nuTatensHoit cpeapl NLN-13 M3 CTOKOBBIX pacTBOPOB.
Crepunuzauus GUIbTpoBaHHeM. HM3yueHune 0co0eHHOCTEN NOArOTOBKH
PACTEHHI-I0HOPOB MHKPOCTIOP Y KamycTHBIX Ky/ibTyp. M3yuenue
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ocobeHHOCTeH cOOpa DKCMIAHTOB U1 BBEJGHHS B KYJILTYPY
M301MpOBaHHBIX MHKpocnop. Otbop OyroHos. COop pacTuTenbHOro
MaTepHana — MOJIOJBIX LIBETKOBBIX OyTOHOB, uBeTKOB. [IpuroTosieHne
BPEMEHHBIX MpEnaparoB, okpamuanue DAPI, MHKpoCKONMpoBaHue.
H3mepenne nnuH OyTOHOB, pa3jefieHHe Ha TPYMONBI M0 pasMmepam.
[Tpurorosiienune [penaparos, OKpalnBaHHe DAPI,
MHKpOCKOTIMpoBanue. Onpenenenne pasmepa GYTOHOB, COAEpsKalUX
MHKPOCTIOPBE! CTAJHH Pa3sBUTHA, ONTHUMAILHON /U1 BBEACHHA B
KyAbTYpYy.

Ot0op OyTOHOB ¢ ONTHMANbHOH CTaaMEll Pa3BUTHS MMKPOCIOp C
MCTIOIBb30BAHNEM  INTAHTCHUMPKYNA. [loBepXHOCTHAs CcTepunuzaums
OyToHOB. M3011M1 MMKPOCTIOP H OYHCTKA MUKPOCHOP OT 00JIOMKOB
KJIETOK. 3aMeHa NUTATENbHON CPEABl IS BBIAEIEHHA MHMKPOCNIOp Ha
NUTATENIBHYIO CPely Ui KyNbTHBHpOBaHUA Mukpocnop. OnpejaeneHue
TUIOTHOCTH ~ CYCTIEH3MM  MHUKPOCTOp M HEOOXOAMMOI  CTeneHH
pasBeieHUst MUKPOCIOp CPeloH Uis KyJbTHBHpOBaHuA. JloBeaeHue
CYCMEH3UH MUKpOCNop a0 Tpedyemoil nioTtHocTH, PO3NUB cycnensuu
MHKpPOCMOp B HawkH [leTpu ans KyabTHBHpOBaHuA. Y CTaHOBKA YalleK
ITetpi ¢ M30JMPOBAHHBIMM MHKPOCHIOPaMH B  TEPMOCTAT JUId
Teniosoro moka npu 32 C. OcobeHnoctn (GOPMHPOBAaHHS H
perenepaumu 3mMOpronaos. U3yuenne sMOPHOMIOR C HCTIONB30OBAHHEM
OMHOKYNApa.

[MpuroroBneHne npenaparoB, OKpalIMBAaHHE AaLETOKapMHHOM/FDA,
MUKpPOCKOTIMposanue. TIpuroTopnenue TBEpAOH NHTATENBHON Cpeibl
B5, mnepecanka cospesmiux IMOPUOMAOB W3 SKMAKOH Cpeabl Ha
TBEPAYIO0, HHAYKIHs KOpHe- 1 noderoobpasosanus. OtGop marephaa,
NPUIOTOBJIEHHE TNpPENApaTtoB, OKPALIMBAHME PACTBOPOM HMUTpaTa
cepedpa, MUKpOckonupoBanne. OTMBIBAHHE OT MUTATENLHON CpPe/ibl W
nojpe3anue KopHeii perenepanToB. [1oAroToBka ¥ nepecaika CesHUEs
B cyOCTpar juia ykopeHeHus W ajantauud. Odcysiaenue ocobeHHocTei
ajantaiuuu pereHepanToB. JleOpudunr, [ToaBeneHue HTOTOB.

KpuTepuu oLeHnBaHuA

3auTeHO — CTYAEHT OCBOMJ 3HAHUSA, YMEHHA, KOMIETEHLHMH WM
TeopeTHyeckuit marepuan 0e3 npoGenoB; BBIIOAHMI BCE 3ajaHMs,
NpeIyCMOTPEHHBIE MpPOrpamMMoii; npakTHYECKHE HABBIKH
npo(hecCHOHANBHOTO MPUMEHEHHs OCBOEHHBIX 3HAHMI
chopMHpOBaHBI.

He 3auteHO - CTyJEHT HE OCBOMJI 3HAHHA, YMCHHS, KOMMNETCHLHH H
TEOpPETHYECKHi  Mmarepuan, yueOHbIE 3ajaHHs  HE  BLIMOJHHI,
TPAKTHYECKHE HABBIKH HE CPOPMUPOBAHBI.

OueHka

3auTeHO/HE 3a4TEHO

IlpakrHyeckas padora 8-15 no pazgeny 2
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CrpykTypa u cojepxanne IlpurotosncHue Quxcaropa. COOp KOPHEBBIX aNEKCOB, LBETKOBbIX

OyToHOB, (ukcauua TkaneH U kaetok. OCBOOOKIEHHE TKAHEH M KJIETOK
oT  ¢ukcatopa ononackupaHueMm. depmentaTuBHas  o0paboTka
M30/IHPOBAHHBIX TKaHCH. [IpUroTOBICHHE LMTONOrMYECKHX NPENnapaTos
METOJIOM «SteamDrop», «pacriacTbIBAHUAY. OxpatmnBanue
LHMTONOTHYECKHX npenaparos Kpacutenem «Cumsan.
MHKpOCKONMPOBAHHE  OKPAIICHHBIX  MPENapaToB ¢ MAc/AsHOli
HMMepcHeH. AHaIM3 MHKPOMPEnaparoB ¢ MCMONL30BAHHEM CBETOBO

MHKPOCKOTIHHH
Kputepuu ouenusanus 3a4TeHO — CTYAGHT OCBOWJ 3HaHHA, YMEHHA, KOMIETEHUMH U
TEOpeTHyeCKHii Martepuan Ge3 npoGenoB; BBINONHWI BCE 3a]aHHA,
1pe1yCMOTPEHHBIE NPOrpaMMoii; npakTHYeCKHe HaBLIKH

Npod)eCcCHOHANEHOTO NPMMEHEHHA OCBOCHHBIX 3HAHHI CHOPMHPOBAHEI.
He 3a4yteHo - CTYAEHT He OCBOMJ 3HAHMA, YMEHHS, KOMIIETEHUHH H
TEOPETHYECKHH  Marepuas, ydyeGHble 3ajaHus  HE  BLITOJHHI,
NPaKTHYECKHE HABBIKH He COPMHPOBAHSL.

Ouenka

3auTeHO/HE 3a4TEHO

[IpakTnueckas padora 16-19 no pasgeny 3

Haspanue (npoekTa,

paspaboTkH, cleHapHs 1

Beenenne B Guontdopmaruky. TepMHHBI W ONpeIeeH s
Hasnauenue OHOMHPOPMATHKH U HATIPABJIEHHSA UCNONB30BAHHA

T.A.) OMHKCHBIE JaHHble, TeHepauus W OGuouH(opMaTHueckuil  aHamu3
IToHATHE OMHKCHBIC JaHHbIC
HCTOYHHKN 1 METO/IbI TEHEPALIMH OMHKCHBIX JIAHHBIX
MeTo1b1 1 1101X0/161 GHOMHPOPMATHYECKOTO AHAIN3 OMMKCHBIX J1AHHBIX
CrTpykTypa 1 coaepKaHue OcHOBBI LMBPOBOIT CENEKLMH PACTEHHI

Big data B Gronorun
MCKyCCTBEHHBIA MHTENNEKT H MAIIWHHOE 00YYEHHE B GHONOTHK
OcHosebl nporpaMmupoBanus Python u R

Kputepuu oueHuBanms

3auTeH0 — CTYJAEHT OCBOMJ 3HAHMA, YMEHHMsl, KOMIETCHUMM M
TEOpETHUECKHI MaTepuan 0e3 npo0enos;, BHINOJIHMII BCE 3a/aHMs,
NPeyCMOTPEHHbIE nporpamMmMoii; NPaKTHYECKHE HABBIKH

Npo(eCCHOHATLHOrO NPUMEHEHHA OCBOCHHBIX 3HAHMI CHOPMHPOBAHEL.
He 3auteHO - CTYIEHT He OCBOMJ 3HAHHA, YMECHHA, KOMIETCHLMH W
TEeOpeTHYeCKMiT  marepuan,  yueOHbIC 3ajaHHs  HE  BHITIOJIHHIL,
NPaKTHYECKHE HABBIKH HE COPMHPOBAHBDI,

Ouexka

3auTeHo/He 3a4TEHO

Hrorosas arrecrauus

dopMa HTOTOBOIM
aTTeCTalLHH

3ayer Kak COBOKYIMTHOCTH BBIMOJIHEHHOIO HWTOrOBOro TecTta M NPaKTHYCCKHX
pabor

Haspanue (npoekra,
pa3paboTKK, cleHapHs 1
T.IL)

Knerounsiit umkn, nenenue knetkn (MUTo3, Meiios). Knerounsiii upkn u
ero peryasiuna. MuT0o3 M unTOKMHe3. a3kl MHTO3d. JIBHKEHME
xpomocom B mutose. [losenenne Xxpomocomsl npH  GOPMHPOBAHKK
sepereHa. Cxema paGotel  kmHetoxopa B aHadase. Mertoasl
MuKpockonuu. I'ncronorna. YerpoiictBo Mukpockona, diayopecueHTHas
MMKPOCKOIHA. KondokansHas MHKPOCKOITHS, DneKTpoHHasA
MHUKpockonuA. CKaHMpPYIOLIAA 2JIEKTPOHHAS MHKPOCKONMA, MeTosl
cyneppaspemienia.  TeXHMKM — MHUKPOTOMHMpOBaHWA,  (PUKCATOPEI,
KPacHTEIH B MHKPOCKOIHH.

Tpebosanus k
HTOrOBOH aTTeCTaLHH

BbinosineHue HTOroBOro TecTa H NPAKTHYECKHX paloT B COOTBETCTBHH C
TpefOBAHMAMH K KaXI0H 13 pador

Kpurepun CraylaTenb CHHTAETCA ATTECTOBAHHBIM TIPH MONOKHUTENLHOM OLIEHHBAHHH
OLIEHMBAHHsI NPAKTHYECKHX pafoT H MTOrOBOTO TECTHPOBAHHS
Ouenka 3auTeHO/HE 3a4TEHO
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Pazpen 4. MATEPHAJIBHO-TEXHHYECKHUE VYCJIOBHUA PEAJNHU3ALINH
NMMPOI'PAMMBI

HaumeHoBaHue Buj 3ausrhii
CreUHAIM3HPOBAHHBIX
ay/IMTOpPHiA, KaDHHETOB,

naboparopuii

HanmenoBanue o0opynoBaHus,
MPOrpaMMHOT0 obecreyeHus

1 2 3

Aynuropus Jlekumuu MYJIbTUMeIHiHOe  obopyaoBaHHe
(KOMMBIOTEPDI, HHTEPaKTHUBHASA
JI0CKa, MYJIBTHMEIHATIPOCKTOP,
WiFiunp.)

Jlaboparopus JlaGoparophsie padoTel KOMILIEKC Hay4HbIX MPHOOPOB M
000pYJOBAHHA JUIA MOJIEKYJISPHO-
FEHETHYECKHX "
OMOTEXHONOIHYECKHX
UCCIIEA0BAHHUI, KJIMMaTHYECKHe
YCTAHOBKM  TOYHOTO  KOHTPOJIS
yCIOBHi BBIPAIMBAHUS "
KJIMMaTHUYeCKHE KOMHaThl (+4 °C; +
10 °C; +18 °C; +24 °C), 3uMHAs
oborpesaemas TEIUIHLIA.

Ilepeuenn OCHOBHOTO
o0opyaoBaHus: Habop UEHTPHQYT,
B TOM 4HCIE C OXJKICHHEM,
JHK-ammnnngukaropsl, JIHK-
KOHLIEHTPATOP,
anekTpodopeTHUecKOe
000pyI0BaHHE JUIA pas/ielleHus H
sBusyanusauud ¢parmentos JIHK,
BBITSKHOIM mkad, cHeTeMa
YIBTPATOHKONH  OUMCTKH  BOJBI,
naGopaTopHbIi "
CTEPEOMHKpOCKONBl (B T.U. C
(umoopecueHumeit),
CreKTpOOTOMETPBI, JIAMHHAPHbIE
OoKchl s cTepHibHON paboTsl ¢
KYIbTYPOil  KIETOK M TKaHei,
AHATNTHYECKHE BECHI, ABTOKIIAB,
weHKep-uHKydaTop,
TEPMOUHKY0aTOpBI,
XOJIOAUNBHHKH/ MOPO3HIBHHUKH.
PeakTuBbl, pacX0OAHbIE MaTepHAbL,
0JIHOPAa30Bas NMocya.

KomneloTepHslii knacce IlpakTryeckue u KOMITBIOTEPHBIE POTpamMMel
1adopAaTOPHEBIE 3aHATHSI Rstudio, Python, mnpesenTauum,
yueOHO-METOIHYECKHE "
OLEHOYHbIE MATEPHAIIBI

Pazaen 5. YYUEBHO-METOAUYECKOE OBECIIEYEHHE MPOT'PAMMBbI

OcHoBHasi THTepaTypa:

I, Co3naHue YIBOEHHBIX ralOMAOE MOpKoBHM cronoBoii (D. carota L.) B
KyJbTYPE H30JIMPOBAHHBIX MUKpOCHop: yueOHO-MeTonuueckoe nocodue / Monaxoc C.I'.,
Yucrora A.B. M.: ['pudon, 2017. - 32 c.

2. Co3gaHue 4MCTBIX JIMHUI — YABOEHHBIX TarjioMJI0B KamycThl B KyJbType
H30JTUPOBAHHBIX MHKPOCTIOP W cenekuusa F-rubpuioB Ha OCHOBE COBPEMEHHBIX METOJOB
ouotexnonorun: (Metoanueckue pexomengauuu)/ Monaxoc C.I. M.: M3n-so PITAY —
MCXA umenu K.A. Tumupssesa, 2014 r., 44 c.

JlonoaHHTeILHASA JIMTepaTypa:

1. Co31aHie YHCTBHIX JIMHWI — YIIBOEHHBIX ramiouaos ayka penyaroro (Allium
cepa L.) u cenekuust F1-rubpumoB Ha OCHOBE COBPEMEHHBIX METONOB OHOTEXHOTIOrHH
(Meronnueckue pexomennauuu)/ Monaxoc C.I'., borganosa B.JI., Berunnkuna E.M. M.

H3n-0 PITAY — MCXA umenn K.A. Tumupszesa, 2014 r., 45 c.

NuTepHeT-pecypenl:
1. The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information -

http://www.ncbi.nlm.nih.gov/

Pazgen 6. OHEHKA KAUECTBA OCBOEHUSA IMNPOI'PAMMUBI
OlleHKa KayecTBa OCBOEHMS MPOrpaMMbl OCYLIECTBIAETCA HA OCHOBE PE3YJILTATOR
uTOroROM  arrecrauuu. Crywarenb CYMTaeTCs  aTTECTOBAaHHBIM, €CIAM  HMEeT
MOJI0KHTENbHbIE OLEHKH (0T «15» 1o «30» 6anioB) BLIXOAHOTO TECTHMPOBAHHA M0 BCEM

pa3snenam nporpamMMbl.
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Pasnen 7. OBPA30OBATEJIBHBIE TEXHOJIOTHH, UCIIOJIL3YEMBIE B
IMMPOLIECCE PEAJIU3ALIUU [TPOTPAMMBI

B nporpamme wucnonb3yroTcA: MH(POPMALMOHHO-KOMMYHHMKATHBHBIE TEXHOJIOTHH
(MKT), obecneunBaroliMe aKTHBHYI0 WH(OPMATH3ALMIO 00pa30BATEILHOrO MNpoLEcca,
UCTIOJIB30BAHHE COBPEMEHHBIX HHCTPYMEHTOB YNpPAaB/IeHHA W OpraHu3auMH 00ydeHust
(OTKpbITHIH gocTyn Kk MHGOpmauMu B MHTepHeTre, 3/EKTPOHHBIE Ta/LKETHI JNIA Y4eObl
MT. J.); TpPOEKTHas TEXHONOrWsA, HampaBleHHAs HA CTHMYJIMPOBAHME HHTepeca
Y Y4alWMXcs yepe3 MPaKTHYECKYIO PEalM3alui0 TEOPHH, [PHHATHE CaMOCTOATENBHBIX
pPELIEHHH W CaMOCTOATENLHONO  TOMYy4YeHUs HEeOOXOJMMBIX  3HAHHH; TEXHONOrMs
npoOJIeMHOro o0y4eHHs c MOZAENHPOBAHUEM npobIeMHbIX BOIIPOCOB
13 NpOdECCHOHANBHOM  KM3HHM, Tpedylolmue IS WX PelieHHA KOMaHIHOH padoTl;
370pOBbecOeperaroilas TEXHOIOTH, obecneynBarolas 6e30nacHoCTh 00Pa30BaTElbHOTO
npouecca M YCIOBMA Ul YKPEMJIEHHA 3/I0pPOBbA  yyawimxcs (MOJOMKHTENbLHbIH
MCHXOJIOTHYECKHI KJIMMAT, CaAaHHTAPHBIE HOPMbl M T.[.); KeiC-TeXHOJIOrHA OCHOBaHHas

Ha MeTroae 060y}KﬂeHHﬂ OTAENBHBIX BONMPOCOB.

8. CocTaBuTenu nporpaMme

JIOKTOp CenbCcKOX03AHCTBEHHBIX HAYK,
npodeccop (pazaensi 1, 2, 3) CI".MoHaxoc

AccHeTeHT Kadenpsl (pasaen 2) 3.P.Myp3una

AccHcTeHT Kadenpsl (pasaen 3) [1.10./Tucosas

Paspaborana u yreep:aeHa Ha kadeape G0TAHWUKH, CENEKIIMH M CEMEHOBOCTBA CalOBBIX
pacreHui
[Mporokon Nel5 ot «21» aBrycra 2023 r.

3ae. kadenpoii /C.I".Monaxoc/

[Mpunoxenue 1
OO06pasus! TeCTOBBIX 32JaHHIT BXOAHOr0 TECTHPOBAHHS

Buonornyeckne/reneTnueckte GakTopsl BOCPOM3BEAEHHS PACTEHHI

1.5 3HaKOM ¢ naHHOH TEMO#i H OTHOCALIMMUCA K HEH METOJaMH, HCTIOJIB3YIO 3TH
3HAHMA B MpaKTHYecKoil pabore

2.51 u3yuan naHHylo Temy, HO HE HCTIOIL3YIO B cBOEi paGote. Jlymato, JaHHas TeMa
HE MUMEET OTHOWIEHHMS K MPAKTHKE

3.51 usyyan aaHHy0 TeMy, HO HE MCTIO/Ib3YIO B CBOEH paboTe. X04y OCBEKHTD 3Ty
TEMY B MaMATH

4.Hukorna He CTanKMBaICA C JAHHOMH TeMOM HU B TEOPHH, HH Ha NPAKTHKE

MeToabl YCKOPEHHS CENeKLMH: OMOTEXHOJIOTHUS, KYJIETYpa TKaHeH H KIETOK

1.51 3HaKOM ¢ naHHOH TEMOH H OTHOCALINMHUCS K HEil METOAAMH, MCTIONL3YIO 3TH
3HAHHUS B MPAaKTHYECKOH padoTe

2.51 nzyyan naHHy1o TeMy, HO HE MCIIONB3YIO B CBOeli padoTe. [lymaro, naHHas Tema
HE UMECET OTHOLIECHHUA K MPAKTUKE

3.51 n3yyan naHHyrO TeMy, HO HE MCTIOJIB3YIO B CBOEH padoTe. Xouy OCBEKHTD dTy
TEMY B MaMATH

4.Hukorna He cTankMBaCs ¢ JAHHOM TEMOM HH B TEOPHH, HH Ha NPaKTHKE

MeToasl yCkopeHHa CelleKLMH: IPOU3BOACTRO YBOEHHBIX raIoHI0B

1.51 3HakoM ¢ ;aHHO# TEMOI H OTHOCALUMMHCS K Hell METO#aMH, HCTIONB3YIO 3TH
3HAHHUsA B NPaKTHYECKOM paboTe

2.51 u3yyan JaHHy0 TeMy, HO HE UCTIONB3YIO B CBOEii pabore. [lymato, 1aHHas TeMa
HE UMEET OTHOLUEHHS K NPAKTHKE

3.51 uzyyan nanHyo Temy, HO He MCTIOJIB3YIO B CBOEH paGoTe. Xouy OCBEXHTB 3Ty
TEMY B NnaMsATH

4.Hukorza He CTankMBacs ¢ JAHHOIH TEMOM HH B TEOPHH, HM Ha NMPAKTHKe

CoBpemeHHbIe OHOTEXHOIOrHYECKIEe METO/BI H KIIETOUHBIE TEXHONOTHH CENEKLHH
pacTeHHH JUlsl PELICHHS YaCTHBIX 3a/1a4 B PAMKAX CENEKLHOHHBIX MPOrpaMM
CaMOOTBIIAIKOLUHMXCA U MEPEKPECTHOONBUIAIOLIMXCA PACTEHH I, BETeTaTHBHO
Pa3MHOKaEeMBIX pacTeHHUH
1.5 3HakoM ¢ naHHOI TeMO# H OTHOCALIMMHCA K Hell METOIaMH, HCTOJIb3YIO ITH
3HAHHUA B MPAaKTHYECKOH pabore
2.51 u3yyan nanHyro TeMy, HO HE MCIIOJIB3YIO B CBOel padoTe. [lymaro, naHHas Tema
HE MMEET OTHOLUEHHS K PaKTHKe
3.51 u3yyan naHHylo TeMy, HO HE MCIOJIL3YIO B CBOEH pafoTe. XOuy OCBEKUTb 3Ty
TEMY B MaMsATH
4.Hukorzia He CTankMBaCcs ¢ JaHHOIN TEMOM HH B TEOPHH, HH Ha NMPaKTHKe

MeToasl MONEKYIAPHOH CelleKLHH PacTeHuii:
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1.51 3HakoM ¢ NaHHOH TEMOH M OTHOCALUMMHMCA K HEH METOJaMH, HCIIONIb3YIO 9TH

3HaHHUA B MpaKTHYeCKOH paboTe
2.51 u3yyan AaHHyIO TeMy, HO He MCIONb3YIO B cBoeH pabore. [lymato, naHHas Tema

He MMeeT OTHOLIEHHS K MPAKTHKE
3.51 M3yuan JaHHYIO TeMy, HO HE HCTIONb3YIO B CBOE# paboTe. Xouy OCBEKHTE 3TY

TeMY B NaMATH
4.Hukora He CTanKUBaics ¢ JaHHOM TeMOH HHM B TEOPHH, HH HA NPAKTHKE

MeToabI/TEXHOIOMMH MOJIEKYIIPHOH CENEeKUMH pacTeHHH, B TOM YHCle

6uonHpopmaTHIECKHE;
1.5 3HakoM ¢ AaHHOM TeMOH M OTHOCALIMMHUCH K HEH METOAAMH, HCNIOJIB3YIO 3TH

3HaHUA B MpakTHYecKoi paboTe
2.51 u3y4an AaHHYHO TeMy, HO He HCMONb3YI0 B cBoeit pabote. [ymato, naHHas Tema

He MMeeT OTHOLIEHHA K MpaKTHKe
3.51 u3yuan JAHHYO TEMY, HO HE MCIOJIb3YHO B CBOEH paboTe. X0y OCBEKHTH ITY

TEMY B amATH
4.Hukora He CTaJIKMBAIC € JAHHOH TeMOH HH B TEOPUH, HH Ha MPAKTHKE

Konctpyuposanue npaiimep-komOouHauuii ammpuunpyemsix gpparmeqros JHK
1.5 3HaKOM ¢ AaHHOM TeMOH M OTHOCALMMHUCA K HEH METOAAMH, HCTIOJIB3YIO 3TH

3HAHMA B MPaKkTHUYECKOH paboTe
2.51 u3y4an JaHHYIO TeMy, HO He MCIONb3YIO B cBOeH pabote. Jymato, naHHas Tema

He UMEET OTHOLUEHHS K MPaKTHKE
3.51 u3yyan JaHHYIO TeMy, HO He HCTIONIB3YIO B cBoeit paboTte. Xouy OCBEKHTE 3Ty

TEMY B aMATH
4.Hukorga He CTaNKHBAICA C AaHHOM TeMOI HU B TEOPHHU, HH HA MPAKTHKE

Anann3 pesyabraros JJHK-amMnnugHkauuy ¢ HCroib30BaHHEM 31EKTPOGOPEeTHUECKOTO
paszpeneHus NpoAyKToB aMnnudHKauui 1 naHubix [1LP B peansHoM BpeMenn;
1.51 3HaKOM ¢ AaHHOM TeMOH W OTHOCALIMMHUCA K HEH METOJaMH, UCIIOb3YIO 3TH

3HAHMA B NIPAKTHYECKOH paboTe
2.51 u3yyan JaHHYIO TEMY, HO HE MCIOJIB3YH0 B CBOEH paboTe. Jlymaro, laHHas TeMa

HE MMEET OTHOLUEHHS K MPAKTHKE
3.5 u3yuan JaHHYIO TEeMy, HO HE MCTOMb3YH B cBOeil paboTre. X0ouy OCBEXHTE 3Ty

TeMy B MamATH
4. Hukora He CTAIKHBANICA C AAHHOMH TeMOI HH B TEOPHH, HH HA MPaKTHKE

MeToasl NMpOH3BOACTBA JIUHUIA YABOCHHBIX raryionaoB B HAY4YHLIX MPOEKTAaxX H

CENIEKUMOHHBIX MporpaMmax;
1.51 3HaKOM ¢ JaHHOM TEMOM W OTHOCALIMMHUCA K HEH METOJJaMM, MCITOJIL3YIO 9TH

3HaHMA B NPaKTHYEcKol paboTe
2.51 u3yyan JaHHYIO TEMY, HO HE HCI0JIb3YIO B cBOEii pabote. [lymaro, naHHas Tema

HE MMEET OTHOLLIEHHA K IIPAKTHKE

19

3.5 u3yuan gaHHyO TeMy, HO HE MCTIONB3YIO B CBOEH paboTe. X0uy OCBEHKHTH 3TY

TeMY B MaMmATH
4. Hukorja He CTAIKMBAJICA C JAHHOH TEMOH HH B TEOPHH, HU HA NPaKTHKE

MoneKyapHO-IHTOreHETHUECKHE METOIB! B CONIPOBOMKIEHHH CENEKIMOHHOTO npolecca.
1.5 3HAKOM C JAHHOM TeMOii M OTHOCAILMMHCS K HEHl METOJaMH, HCIOJIB3YIO OTH
3HaHWs B NPaKTH4YECcKoi paboTe
2.51 M3yyas JaHHYIO TEMY, HO He HCIIONb3YH0 B CBOEH padote. [lymaro, naHHas Tema
HE MMEET OTHOLLEHUS K [IPAKTHKE
3.51 u3yuan JaHHYIO TEMY, HO HE HCIIO/b3YI0 B CBOEH paboTe. X0Uy OCBEIKHTH ITY

TEMY B NaMATH
4.HuKora He CTAIKUBAJICA C JaHHOH TeMOH HH B TEOPHH, HH HA MPAKTHKE
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[Mpunoxenue 2
Odpasuel TecToBbIX 3aaaHnii BblxogHoro TecTuposanus

KyneTypy KkjIeTok u TKaHell pacTeHWil NPUMEHSIOT 1S
1. PazMHOKEHHUS H 0310POBJIEHHUA LEHHBIX FEHOTHIOB
2. Tony4yeHus HOBBIX F€HOTHIIOB

. [lomy4eHns UeHHBIX BELIECTB

(98]

VY BOEHHbBIE TanioHabl MOXKHO HCIOJIb30BATL B CENEKIHH B KAUECTBE
1. BekTopor
2. Ietepo3ucHbIX THOPHIOB
3. YHCTBIX THHUH

LleHHOCTB pacTeHHs - YABOEHHOTO ralionaa B TOM, YTO 3TO
. ['omozuroTHoe pactenue

. letepo3urotHoe pacrenue

. YcToiuuBoe K OONIE3HAM M BPeUTENIM PacTeHHe

. CrobonHOE OT BUPYCHOI1 HH(EKLHH pacTeHHe

L) 0 —

BribepuTe cnocobbl NomyueHHs yABOEHHBIX TAMIOHI0B
. KyaeTtypa mukpocnop

. KynabTypa mepucrem

. Comarmnueckuit smOpHoreHes

KynbTypa GyToHOB

KyabTypa nbUIbHHKOB

Kynbrypa 3aBsa3zeii

. KyneTypa HEOMIOAOTBOPEHHBIX CEMATNIOUEK
KynsTypa OnioJ0TBOPEHHBIX CEMATIOYEK

MeToa rannonpoarccepa

DN AL —

OCHOBHO#H HENOCTATOK KYJIbTYPbI NMbUIEHUKOB
|. BO3MOKHOCTh NONYYEHHsS PEreHepPaHTOR TOJNbKO W3 ranjoMaHbIX KIeTOK
2. HeBO3MOKHOCTB M0OJyUEHHS pereHepaHToB
3. BO3MOXHOCTb MONYUYEHHS PEreHePaHTOB HE TOJILKO M3 FANIONIHBIX, HO H H3
COMAaTHYECKHX KJIETOK
4. HeBO3MOKHOCTE CIOHTAHHOTO YABOEHHS YHC/IA XPOMOCOM

B pesyabTare KyJAbTHEUPOBAHUA MbUTBHHKOB MOKHO M0JYYHTh
1. KJIOHBI HCXOAHOTO pacTeHHs

. MNannownasl

. Y IBOEHHBIE ramiosl

L
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PaspaGoTaHa TeXHONOrUs MOMYUEHHA YABOCHHBIX FArIOHIO0B JIyKa Penyaroro B
KyJlbType

1. ByToHoB

2. TTblILHHKOB

3. Mukpocnop

4. Cemsnouex

Jlnst KaKHX Ky/bTYp M3BECTHA TEXHOIOTHSA TOAYUCHHA YIBOGHHBIX FANIOMIOR B
KYJIbTYPE H30/JMPOBAHHBIX MUKpocnop?

1. Orypeu

2. Kabauok

akTopsl, BAMAIOLIME HA YCNIEX MOJYYEHHS YABOCHHBIX FAMIOHI0B B KyJIbTYype
MHUKpOCIOp:

["enoTHN 1OHOpHOrO pacTenus

. CTanua pa3sBUTHA JOHOPHOTO PACTEHHS

. Cranusa pazBUTHS MUKpPOCIIOP

YCn0BHA BBIPALLMBAHKS JOHOPHOIO pacTeHUs

[110THOCTE Cycnen3Hu Ky IbTHBHPYEMBIX MHKPOCTIOP

. CocTag nuTaTeNbHOMN CPe/Ibl MPH KYJILTUBHPOBAHHHM MHKPOCIIOP
CocTae nUTaTENBLHOI Cpe/ibl A1 pereHepaLH

Bcé nepeuncinennoe

OO:-!O\:JI:IE-LJI\)_—‘

Craamnio pazBuTHA MHKPOCTIOP OTIPE/IENSIOT Mo
1. MHTEHCHBHOCTH OKpallMBaHHs
2. OT3BIBYHBOCTH B KYJILTYpE iV vitro
3. dopMe KNETOK H KONHYECTRY sAlep

Y KamyCTHBIX KyJbTYp ONTHMAIBHOMN cTaueil pa3BUTHA MUKPOCIIOp /UTS BBEACHHS B
KYJIBTYPY ABJIAETCH

1. Terpana

2. PaHHsis 0aHOAAEpHAS

3. Cpeansa ogHosaepHas

4. TNo3nHas onHoanepHas

5. Hpyanepuas

6. TpexsaepHas
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Ha kakoii cTaanu pa3BuTHs 3IMOPUOHIB! CIEIYET NepecakMBaTh Ha TBEPIYIO
NUTATENBHYO Cpeiy I NpopacTaHus/pereHepaurn?

. Tnobynapuas

. Cepauesuanas

. Topneno

. CemanonnHas

o

ITpu oxpawueanii gnyopecueHTHbIM KpacuTenem DAPI B kneTke TpexanepHoii
Mbl1bUbB] MOMKHO YBHIETD
1. TpH sApKO OKpalleHHBIX Aapa

2. JlBa ApKO OKpALUIEHHBIX CIEPMHA H KPYMHoe cnabo OKpalleHHOe BereTaTHBHOE

AApO
3. Tpu siapa u spKO OKpaLUEHHYK BaKyOJlb

Ha pucynke npeacraenensi dotorpadun Mukpocnop MopkoBu. Kakoii OykBoii oTmedeHa

NO3AHAA ONHOSAEpHAs MUKpocnopa?

I .
2. b
3. ¢
4. d
5. e
6

dayopecueHTHbIH KpacuTesib FDA HCnonb3yloT A4 OnpeneneHus
1. Craauu pa3BUTHA MHKPOCIIOP
2. ’Kun3HecnocoOHOCTH MHKPOCTIOp
3. TTNOMAHOCTH PaCTEHHI-pEreHePaHTOB

OT00p OYTOHOB KamyCThl /15 BbIAEAEHHS MHKPOCIOP NPOBOAAT MO
1. Pasmepy OyTOHOB
2. Pasmepy MblIbHHUKOB
3. Okpacke MHUKpPOCHOP 3KCIPECC-METOA0M

Ot6op OyTOHOB 1A BBIAE/IEHHA MUKPOCIIOP Pa3HbIX KyJbTYp NPOBOAAT 110
1. Pazmepy OyToHOB
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. Okpacke 0yTOHOB

. PazMepy NbIIbHHKOB

. COOTHOLIEHHIO BEHYMK/UallEUKa

. ®opwme coupeTuii

. TTo oHOMY M3 NEpeuUCNEHHBIX MPU3HAKOB B 3aBUCHMOCTH OT Ky/IbTYPHbl

N B W N

Yem 00ycoBIeHa HEOOXOAUMOCTb COOMIONEHHA CTEPHUIBHOCTH NPH KYJIHTUBHUPOBAHHH

M30JIMPOBAHHBIX KJIETOK M TKaHeil?
1. BpeaoHOCHOCTLID (PHTONATOTEHOB
2. MuKpOOpraHH3Mel NOIARJAIOT POCT IKCIUIAHTOR
3. OcoBeHHOCTAMH (PU3HOIOTHH KIETOK B YCIOBHAX In vitro

B03,[[y)( BO BKJIHOYEHHOM JIaMUHAPHOM OOKCe MOCTOAHHO CTCPHIIU3YETCA
1. ®unbrpom
2. ¥Yaberpaduonerom
3. Bricokoii TemnepaTtypoi

MeToabl CTEPHITH3ALIMK MUTATENbHBIX CPell
l. ABTOKJIAaBHpPOBaHHE
. Obpaborka yabTpadHoneTom
. dunprpcrepunuzanma
. OOpaboTKka CTEpUIH3YOLIMUMH PacTBOPaMH

£ W

[Tocne HOBCpXHOCTHOFI CTEPHIHU3ALHH 3KCMIdHTBI TPHAIbI NpoMbIBaKOT
ABTOKJIABMPOBAHHOM BOJOH, UYTOObI

1. Ycunure neiicTBUe CTEPUIM3YIOLLETO PacTBOpa

2. YnanuTh OCTaTKH CTEPHIM3YIOLLETO pacTBOpa

3. OOneruyuTh BbIAEIEHHE MUKPOCIIOP

4. CMBITb MOrHOWMX MHKPOOPTaHHU3MOB

LleHTpH(YrHpOBaHHE NPH BbIIENEHHH CYCIIEH3HH MHKPOCTIOP HYKHO AN
1. O4MCTKH CYCMEeH3HH MUKPOCTOP OT TKaHeH OyTOHOB
2. OUHCTKH CYCTEH3HH MHUKPOCHOP OT KJETOUHOIO COKA H OCKOJIKOB KJTETOK
3. OuYMCTKH Cpelbl OT CYCMEH3UH MUKPOCTIOP

C nomouikio kamepsl Pykc-PozenTans onpenensror
1. TTNOTHOCTb KJIETOUHOM CyCNEeH3UH
2. KoHLUeHTpalHIo caxapo3bl B MUTATENLHOH cpefe
3. Cranuio pa3euTHa IMOPHOUIOB
4. YKu3HecnocoOHOCTh KIETOK

BosaeiicTBue TEMIEPaTYpPHBIM IIOKOM Ha CYCTIEH3HI0 MUKPOCTIOP HEOOXOAUM JJist
1. Crepunusauyu MUTaTENbHON Cpejibl
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2, Tlepexona KIETOK ¢ raMETOQUTHOTO MYTH PA3BUTHA HA CIOPOPHTHBIH
3. CHMIKEHUA BEPOATHOCTH THOENIH KJIETOK OT Na3sMoIH3a

Y ABOEHHE YHCI1Aa XPOMOCOM MOKET OBITh
1. CrioHTaHHBIM
2. MHAyuUHpOBaHHBIM
3. TonyasuHOHHBIM
4, BapuadeabHbiM

Jlns HHAYKUMKH YABOGHHS HMC/Ia XPOMOCOM MCTIONB3YHOT
1. Kunetuun
2. MHAOMUNI-YKCYCHYH) KHCIIOTY
3. KoaxuumuH
4. AKTHBHPOBAHHBIH Yrojb

KoceeHHBIH METO Onpeae/eHHs MIOWAHOCTH PacTeHus
1. Onpenenexne HHTEHCHBHOCTH OKPACKH JINCTHER
2. TpaMoii NOACUET KONIMHECTBA XPOMOCOM B MEPUCTEMAX KOPHA
3. Tloacuer KONMYECTBA XJIOPONJIACTOB B 3aMBIKAIOIIMX KIETKaX YCThHL

ITpn ananTaumu pacTeHuii-pereHepaHTOB BaKHO
1. TwaTensHO OTMBITE KOPHH OT NHTATENLHON Cpeibl
2. HakpbiTb pereHepaHTbl KOHTEHHEPOM MITH MICHKOIT ANA NMOAAEP#KaHNA BICOKO#
BJIAKHOCTH
3. HMcnone3osath cTepuiibHbI TOpd

OLlEHHTb FOMO3UIOTHOCTDb MOJIYYCHHBIX pereHepaHToa MOAHO
1. Mo moTomMcTBY
2. MonekyaspHO-reHETHYECKMMH METOAaMH
3. TloxcueTrom KOIHUECTBA XIOPOMNIACTOB B 3aMBIKAIOLIMX KIETKAX yCThHU
4. HeBO3MOKHO OLEHUTDL
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