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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
NOAroToBKU (cneumanbHocTK) 35.03.01 JlecHoe geno

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, fou., KaHA. C.-X. HayK MoanncaHo npocton 30 Linky Jamup MypaToBu4
20.08.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouyasa nporpaMma yTBep>XAeHa Ha 3acepaHum Kadenpbl:
JlaHAWwagTHOM apXUTEKTYPbI U IECHOro Aena

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

27.08.2025 MoanncaHo npocton 3 TpyuieBa HaTanba AnekceesHa
27.08.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
27.08.2025 MoanucaHo npocton 3l TpyuwieBa HaTanba AnekceesHa
27.08.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
27.08.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
27.08.2025

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenbio n3yyYeHus AaHHOW AMCUMMNANHBI ABAsSeTCs popMupoBaHmne y obyydatolmxca 6a3oBbiX 3HAHUIA
OCHOB FreHEeTUKM U CeNeKUMnN NecHbIX PacTeHUI, NosyYeHne MNepBUYHOro onbiTa B ob6nactu
reHeTUYEeCKNX TEXHOOMrNIA MO FreHeTUKE PAaCTEHUN, CTPYKTYPHO-(DYHKLMOHAIbHYO OpraHnu3aLmio
reHoMa pacTeHU 1 aHannM3 QYHKUMIA reHa, CUCTEMbl Pa3MHOXKEHUS PAaCTEHUI N UX TEHETUYECKUI
KOHTPOJIb, FeHeTUYeCKne MeToabl CeNieKLLUN, reHeTUKY UMMYHUTETa NeCHbIX PacTEeHUN, FeHeTUKY
OHTOreHesa JIeCHbIX PAaCTEeHWN, FreHeTUYECKNE TEXHOJIOT MM B PeLLEeHNN 3a[ay JIECHOWN Cenekunm n
JIeCHOM CEMEHOBOACTBE, Yrnybnsas npodeccnoHanbHble 3HaHMS 0 PaCTEHUSX KaK XKUBbIX CMCTEMAX,
Aenas akLeHT Ha CoBpeMeHHble npeacTaBieHns 06 opraHm3aumnm n yHKLMOHUPOBAHUN
reHeTU4YeCcKoro annapaTa B peann3aunm reHeTMYeCcKon NporpamMmmbl Pa3BUTUS JIECHBIX PacTEHUN.

Ons peannsaymm NOCTaBAEHHON Lies HEOBXOAMMO pewnTb cepytowme 3agadn:

- U3Y4YUTb COBPEMEHHbIE NMPencTaB/eHNa 0 CTPYKTYPHO-PYHKLMOHANbHOW OpraHnu3aumm
reHeTUYEeCKON NporpamMMbl pacTeHUn, MeTodax MosieKyssipHOM Bnonornuu, reHeTuKn n Brnonorunm
pa3BUTUS B NPOEeCCMOHaIbHON OeATEeNIbHOCTY;

- N3Y4UTb COBPEMEHHbLIE FTEHETNYECKME TEXHOSIOMNN U UX MPUMEHEHMNE B NIECHOM X03ANCTBE;

- PaCKpPbITb OCHOBHbIE MOHATUA JlecHon cenekuyum;

- U3YYUTb COBPEMEHHOE COCTOSIHMNE FEHEeTUKN U CeNIEKLINM NECHbIX pacTeHU B Poccum 1 3a
pybexowm;

- PacCMOTPETb CeJIEKLNOHHYIO OLLeHKY OepeBbeB U HaCaXKAeHWUI;
- U3YYUTb TEXHUKY OTOOPa Ha XO039NCTBEHHO-LIeHHbIE NPU3HaKW;
- U3Y4YUTb pPa3sMHOXXEHUe cefleKLMOHHOro MaTepurana, co3gaHue obwekTos MNJICB, EMCK;

- PaCCMOTPETb MeTOObl 0T6opa OCHOBHBbIX NNeCHbIX nmopoa u Hanbosnee LEHHbIX MHTPOOYLEHTOB, a
TakK>XXe KYCTapPHUKOBbIX N TPaBAHNCTbIX paCTeHI/IIZ.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AucunnnnHa BXoAUT B NepeyeHb ancumnnimi obasatensHon Yactu OMNOM. AucumnanHa ocHOBaHa
Ha 3HaHUAX 3aKOHOB HacC/e0BaHUA U U3MEHYMBOCTU U HanpasJieHa Ha U3Y4YeHUU OCHOBHbIX BUOOB
M METOL0B CesIeKUMOHHOWN OoLueHKN HacakaeHun. OCBOEHUIO AaHHOW ANCUUMNINHBI NpealecTByeT
n3ydyeHue OUCUUnInH «bruonorus necHoix pacteHnin”, "OeHaposaorna n reorpaus 1ecos»,
"BBeneHue B necHoe geno", "NeHapodnopa CesepHoro Kaskasa", "JlaHgwadToBeneHmne"
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OrnK-1

CrocobeH pellaTb TUMOBbLIE 3a4a4M NPOGECCHOHANLHOMN
LesATeNbHOCTM Ha OCHOBE 3HAHWUM OCHOBHbIX 3aKOHOB
MaTeMaTUYECKNX N €CTECTBEHHbIX HAayK C MPUMEHeHneM
NH(OPMALIMOHHO-KOMMYHMUKALMNOHHbLIX TEXHOI0T 1A

OnK-1.1

Mcnonb3yeT OCHOBHbIE 3aKOHblI eCTeCTBEHHOHAYYHbIX
OncunnanH gnga peweHna CtTaHOapTHbIX 3ada4y B obnactu
JIeCHOr0 N OXOTHUYbEr0 XO3ANCTBA

MKYB-3

CnocobeH BblpalllnBaTb rnocagoyHbIN MaTepuan opeBeCHbIX N
KYCTapHUKOBbIX nopona Assa neCoBoCCTaHOBJIEHUA,
necopa3BegeHnsa N oseneHeHns

MKYB-3.1

CnocobeH NiaHMpoBaTh, OPraH30BbIBaTbL U
KOHTPOJIMPOBaTb BbIMOJIHEHNE PaboT Mo BbIPALLUBAHUIO
NnocafoYyHOro MaTepuasia B OTKPbITOM U 3aKPbITOM FpyHTE

MKYB-3.2

CnocobeH NiaHMpoBaTh, OPraH30BbIBaTbL U
KOHTPOJIMPOBaTb BbIMOJIHEHNE PaboT Mo BbIPALLUBAHUIO
CesiHUEB APEBECHbIX U KYCTapHUKOBbLIX MOPOL B 3aKPbITOM
rpyHTe

MNKYB-3.3

CnocobeH nnaHnpoBaTh, OPraHN30BLIBaThL, KOHTPOJIMPOBATh
BbINoOJIHEHME paboT Mo BblpalLMBaHUIO Ca>KEHLEB B MOCEBHOM
N WKOJIbHOM OTAEJIeHUN NMUTOMHMKA
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypc3 [Cem.5 1 1 34 51 0.35 35.65 59 180 5
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Jla6 KPAT |KoHTpon CP
b
Kypc3 [Cem.6 1 1 4 2 0.35 8.65 159 174
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
5 1. CTPYKTYpHO- PyHKLMOHabHaa OpraHn3aumns 1-2 4 2 4 pedepaT
reHoMa pacTeHWN N aHanM3 PYHKLNA reHa
5 2. CnCcTeMbl pa3MHOXKEHUNS pacTeHUN U NX 3 2 4 4 pedepaT
reHeTuYeCKNin KOHTPOJb
5 3. FeHeTn4Yeckne MeToabl cesekumnu 4 2 4 4 pedepaTt
5 4. [eHeTKa UMMYHUTETa pacTeHUN 5 2 4 4 pecepaT
5 5. FeHeTuka OHTOreHesa pacTeHunn 6 2 4 4 pegepaTt
5 6. FleHeTNYeCKne TEXHOJIOMNN PacTEHU B peLleHmnn 7-8 4 4 4 pegepaTt
3aja4 cesekumm n CeMeHoBOACTBa
5 7. NMoHaTue copta. CopToncnbiTaHne 9 2 4 4 pedepaT
5 8. MNocTosAHHas NecoceMeHHas 6a3a. 10 2 4 4 pedepaTt
5 9. JlecoceMeHHble naHTauum 11 2 4 4 pecepaT
5 10. EQVHBIA T€HETUKO-CENEKLMOHHbIN KOMIMJIEKC. 12 2 4 4 pedepaT
5 11. CenekUNOHHbIE KaTeropmm ceMsH. 13 2 4 4 pedepaT
5 12. BereTtaTuBHOE pa3MHOXEHME PAaCTEHUN. 14 2 4 4 pecepaT
5 13. Mony4yeHne Nocago4HOro MaTepuana pacteHnn 15 2 4 6 pegepaTt
METOLOM KJIOHaJIbHOr0 MUKPO-Pa3MHOXEHUS.
5 14. CenieKMA OCHOBHbIX JIECHbIX MOPOA. 16-17 4 1 5 pedepaT
5 15. dopMa NMpoMeXyTO4YHOM aTTecTauum 18 0,35 35.65 3K3aMeH
UTOro: 34 51 0.35 35.65 59

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoU paboThbl, BK/IOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b

1 2 4 5 6 7 8 9 10 11
6 1. CTPYKTYpHO- (DYHKLMOHa/IbHas OpraHn3aums reHoMa pacTeHUn 1 aHaan3 QYHKLUUN reHa 0,5 0,5 14
6 2. CucTeMbl Pa3MHOXEHUSA PAaCTEHUN N NX TEHETUYECKUA KOHTPOJIb 0,5 0,5 14
6 3. FeHeTn4yeckne MeToAbl cesiekumnm 0,5 0,5 14
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
6 4. FeHeTuKa MIMMYHUTETa pacTeHUN 0,5 0,5 14
6 5. FeHeTnKa OHTOreHesa pacTeHui 0,5 14
6 6. FeHeTn4Yeckmne TEXHONIOrUN PacTEHUI B PELUEHN 3a4a4 CENeKLN 1 CEMEHOBOACTBA 1,0 14
6 7. NMoHaTue copTta. CopToncnbiTaHne 0,5 14
6 8. NocTosiHHas NecoceMeHHas b6asa. 0,5 0,5 14
6 9. JlecoceMeHHble NaaHTaunm 0,5 0,5 14
6 10. EANHbBIN reHeTUKO-CeNeKLMOHHbIN KOMMAEKC. 0,5 0,5 14
6 11. CenleKLMOHHbIE KaTeropnm cemsH. 0,5 14
6 12. BereTaTuBHOE pa3MHOXXeHME pacTEeHNN. 0,5 14
6 13. Mony4yeHne Nocafo4yHOro MaTepmasa pacTeEHUN METOAO0M KJIOHAJIbHOrO MUKPO-Pa3MHOXKEH WS, 0,5 14
6 14. CenlekLMsi OCHOBHbIX JIECHbIX MOPOA. 0,5 1,0 13
6 15. ®opMa NpoMeXyTO4YHOW aTTecTaumm 0,35 8,65
UTOro: 4 2 0.35 8.65 159
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5.4. Comep>kaHue pa3nesioB AUCUUNIMNHBI (MoaoynAa) «JlecHas reHeTuMKa, cesieKuus U CEMeHOBOACTBO», OOpa3oBaTesibHble TEXHOJIOIUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
5 1. CTpyKTypHO- 4 0,5 CTpYKTypHO- OlK-1; OMNK-1.1; NKYB-3; 3HaTb: OCHOBHbIE NMoHATUA |, Jlekuma-becena
PyHKLUMOHaNbHas PyHKLUMOHaNbHas MKYB-3.1; NMKYB-3.2; ONCUMNANHBI, ee uenu u

opraHmMsaumnsa reHoma
pacTeHUn 1 aHanus
YHKLNA reHa

opraHu3aums reHoMa ogHo-
W OBY-O0JIbHbIX PacTeHNN
Ha npuMepe MoAenbHbIX
pacTuTesbHbIX 06BHEKTOB:
(Oriza sativa, Brachypodium
distachyon, Arabidopsis
thaliana, Lotus japonicus).
lMpencrasneHve o
rOMOJIOFMN N FOMEOoNornu,
CUHTEHUN ”
KOJIMHEapHOCTWN FreHOMOB.
MpuHUKMNBI
CPaBHMTENIbHOrO
KapTUpOBaHMSA.
BHyTpuBngosomn
nonnmopcun3M reHoMoB
pacTeHunn, MeToabl
aHanm3a. MonekynspHble
OHK-mapkepbl 1 ux posib B
reHeTn4YecKnx
nccnenoBaHMAx n
cenekunmn. OCHOBHblIE
KNacCbl MONEKYNAPHbIX
MapkepoB. leHoMm
XJI0pOnacToB 1
MUTOXOHOPUNA.
OcobeHHOCTH opraHm3aunmn
XJIOpPONIaCTHOrO reHoMma,
KoJibLieBble MoJsieKy bl AHK.
BapunabenbHocTb pa3mepa
reHoMa XJlIoponsiacToB 1 ee
npu4nHbl. B3anmopencrene
A0EPHOro 1
XJI0pOMNIaCTHOrO reHOMOB
(Ha NnpuMepe AnepHbIX
reHos GUN-1,2,5 n PO®-
kapbokcmnassbl). MeHbl
Rubisco. AnepHble reHbl
KaK perynsropsl

MNKYB-3.3;

3aja4u; BUAbI
N3MEH4YNBOCTH,
KOJIMYeCTBEeHHbIE U
KavyeCTBEHHble
XapaKTePUCTUKN. YMETb:
OpraHn3oBaTb CBOIO
camMocToATeNbHYO paboTy
MO U3YyYEHMI0O OCHOBHOM N
OONONHNTENbHON
nnTepaTypbl. Bnagets:
HaBblkamMu cbopa v aHanmsa
WHpopmMaunun
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
aKCnpeccumn
XJI0POMJIaCTHbIX FTE€HOB.
Loka3aTenbCcTBa

3HA0CMMOBMOTUNYECKOT O
MPOUCXOXKAEHNSA NaacTua.
OcobeHHOCTN opraHmn3aunmn
MT-reHoma,
KOHCEpPBaTUBHOCTb MT-
reHoB 1 BblCOKas
BapnabenbHOCTb B Nopsgke
MX pacnosioXKeHuns.
BsaumopencTeune
AO0EPHOro, XJIOPOMJaacTHOro
N MUTOXOHAPUAJIbHOIrO
reHomoB. MobunbHble
reHeTU4YeCcKue 3JIEMEHTHI
pacTeHunn.
KoHTponupytowime
3JIEMEHTbLI PaCTEHUN n
NCTOPUSA UX OTKPbITUSA, OT
b. Mak KnuHTOK L0
HacTosAwero BpemMeHn. Acu
Ds-anemeHTbl Z.mays. Tunsl
TPaHCMO30HOB PacTEHUN n
MX pacnpocTpaHeHHOCTb B
reHoMax ApYyrmux pacTeHun.
BnanaHne mobunnbHbIX
3/1IEMEHTOB Ha U3MEHEeHNe
reHOMHOWN CTPYKTYpbI
pacTeHUN N aKTUBHOCTMU
reHos. Posb TpaHCMNO30HOB
B 3BOJIIOLMN FEHOMOB
pacTeHUn n
rOpu30oHTasIbHOM NepeHoce.
MonekynsipHoe
ofoMallHUBaHMe
TPaHCMO30HOB. BnnsHune
MOBUIbHBIX 3/1EMEHTOB Ha
N3MeHeHne reHOMHOM
CTPYKTYpbl pacTeHuin. Ponb
TPaHCMO30HOB B perynsuumn
AKTUBHOCTM FEHOB.
MonekynsipHoe
oAOMallHMBaHMe
TPaHCMO30HOB.
Mcnonb3oBaHue cnctem
Enhancer-Inhibitor system
(En-l); Enhancer-
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Suppressor-mutator (Sp-
m);Activator-Dissociation
(Ac-Ds) ona MmapknpoBaHus
reHoMa, KapTUpPOBaHNA ”
yCTaHOBJIEHNA PYHKLUN
reHa. TpaHCMO30HHbIN
MyTareHes pacTeHUmn.
TpaHCNO30HbI Kak reHeTuYe-
CKUA UHCTPYMEHT AnA
nccnenoBaHna yHKLMN
reHa n 6enka. icnonb3oBa-
HVe TPaHCNo30HOB AN
HanpaB/IeHHOro
MyTareHesa u
WHaKTMBaLIUM reHa.
KnoHnpoBaHme reHos ¢
NMOMOLLIbIO «BbITArMBaHNA 3a
TpaHCMNo3oH». OfHo-
KOMMOHEeHTHas cucTemMa Ha
ocHoBe Ac-3/ileMeHTa
KYKypy3bl ¢ CaMV 35S-
NMPOMOTOPOM.
[ByXKOMMNOHEHTHasA
cuctembl Ac/Ds n gpyrue
CUCTEMbl TPAHCMO30HOB.
NHcepumnoHHbin T-OHK n
TPaHCMO30HHbIA MyTareHes
KaK UHCTPYMEHT ans
CO3[aHNA TPaHCreHHbIX
pacTeHW, NCNOJib3yeMbIX B
Ka4ve-cTBe Mojenu ons
n3yyeHns QyHKUNN reHa.
BbisBneHune
TpaHCpOpMaHTOB B
nonynaumax T2 n T3.
Heobxoaunmblin pasmep
BbIOOPKYM ANA BbIABNEHUSA
MHCepLuunmn No uenesomy
reHy. BolgeneHve reHos,
MapKMPOBaAHHbIX
nHcepuwuen. NpenmyecTsa
N HepfoCTaTKu
MHCEePUUOHHbIX, IMC-
WHAYLNPOBAHHBIX U
[eslelMOHHbLIX MYTaHTOB
ON5 pelleHns 3apad
PYHKLMOHANIbHOWN

reHOMUKMN. MyTaLMOHHbIN
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

aHann3 ona nlyyveHus
PyHKUUKM reHoB. MeToAbl
npsi-mon n obpaTHOM
reHeTukn ans
yCTaHOBJIEHNA PYHKLUN
reHa, CoBpeMeHHble
noaxoabl. MapknpoBaHue
reHoMa NpoTsXXeHHbIMU
feneunsMmn, Bbl3BaHHbIMU
BObICTPLIMY HENTPOHAMMU.
MpoekT DEL-a-GENE -
HOBas cTpaTerus B
N3yyYeHUn pyHKLMN
OYNANLNPOBaHHbIX MEHOB.
MpumeHeHne MeToa
reHOMHOro Bbl4YUTaHUA ans
KJNOHNPOBAHWS FE€HOB.
Wcnonb3oBaHme IMC-
WHAYLNPOBAHHbLIX MyTaLnn
B MyTauMOHHOM aHanuse.
AnureHeTnyeckne
MexaHN3Mbl perynsauum
3KCMpeccun reHoB N ux
0cobeHHoCTM.

2. CucTeMbl pa3MHOXEHUSA
pacTeHnn n nx
reHeTUYeCKNI KOHTPOJb

0,5

XKN3HEHHbIE LMKIbI
pacTeHun. [eHeTn4eckne
3¢ppeKTbl Npun
BereTaTMBHOM 1 MOJIOBOM
pa3sMHOXXeHUU, npu
CaMOoOonblJIEHUN 1
nepekpecTHOM
OMNJIOAOTBOPEHNMN.
HecoBMecTUMOCTD,
[eTepomopdHasa n
romomMopgHas. OCHOBHble
NPUHLKUMbI
POYHKLNOHNPOBAHNS
rameTouTHON 1
CNOPOUTHON CUCTEM
roMoMopdHOMn
HecoBMecTuMocCTwu (SI).
[eHbl, KOHTpOIMpYIOLW e
CUHTE3 pacrno3HamLwmx
cybCcTaHUUi B NblibLe 1
TKaHW NecTuka.
MHO>XeCTBEHHbIe annenn
reHOB HECOBMECTMMOCTU ”
nx ranaoTunel. Monekynsp

OlK-1; OMK-1.1; NKYB-3;
MKYB-3.1; MNKYB-3.2;
MKYB-3.3;

3HaeT CoBpeMEHHbIe
npobaiemMbl reHeTUKN
pacTeHun, TeopeTnyeckmne
OCHOBbI
PYHKLMOHUPOBAHUSA
pacTeHUN Npu pasanyHbIX
CUcTeMax pasMHOXeHUS.
YMeeT npuMeHsTb
reHeTnyeckmne MeToabl
aHasmM3a NpUpPoLHbLIX
nonysaunn N reHeTUYeCcKnx
Konnekuun. Bnapgeet
HaBblKaMU peLUeHns
npakTU4Yecknx 3apa,
Tpebylowmnx MoneKkynsipHo-
reHeTn4Yeckoro noaxona u
npvemos 6uonorun
pa3BuTusa. leMoHCTpupyeT
rOTOBHOCTb KPUTUYECKMN
aHan3npoBaThb
nHpopMaumio B obnactu
reHEeTUKN pacTeEHUN 1
MHTEerpmpoBaTb
noJiy4eHHble 3HaHUA B

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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HO-reHeTun4eckmne
MeXaHM3Mbl NPOSABAEHUSA
raMmeTouTHON n
CrMopoUTHON CUCTEM
HecoBMeCTUMOCTMU. ["eHbl,
KOHTpOSIMpytoLmne cuHTe3
pacrnosHatowmx
cybCcTaHUUIi B NblfibLe 1
TKaHW NecTuka.
MHO>XeCTBEHHbIe annenn
reHOB HECOBMECTMMOCTU ”
nX ranaoTunbl. MexaHu3Mbl
0[HOJIOKYCHOM (S-noKyc)
HECOBMEeCTUMOCTHU:
rameTounTHas
HecoBMeCcTUMOCTb C S-PHK-
A@3HbIM XXEHCKUM
neTepMNHAHTOM
(Solanaceae); cnopocunTHas
HECOBMeCTMMOCTb C S-
rIMKONPOTENHOBbLIMU
XeHckumm (SRK) n
My»Xckumu (SCR)
neTepMMHaHTaMu, posb
siRNA B perynauumn
peakuuun
CaMOHeCOBMEeCTUMOCTN.
MyTauun reHos
HecoBMecTUMoCTHU (SI) n
nposiBieHne camo-
coBMecTumocTu (SC).
TpaHcreHHasa moaenb
nonyyeHns
CaMOHECOBMECTMMOCTN Y
MPUPOAHOro
camoonbinnTens A.
thaliana, 3Ha4eHne
0aHHOro 3KCrneprMeHTa
0215 co3paHuna
CaMOOMbIIAOLLNXCS
TPaHCreHHbIX pacTeHuN.
Bruonornyeckoe 3HavyeHne
HEeCOBMeCcTMMOCTU B
nogaep>xaHunu
reTepo3nmroTHOCTH
nonynsauuin. ByOMHOCTb
KakK KpanHunm cny4an
nposiBNeHns

NMPOEKTHYyIo 3ajayy.
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HecoBMecTUMOCTN. CTPYKTY
pHO-YHKLMOHabHadA
opraHm3saumnsa noaoBbIX
XPOMOCOM ABYAOMHbIX
pacTeHnn Ha npumepe
Carica papaya, Silene
latifolia 1 Rumex acetosa.
[eHeTn4YeCcKnin KOHTPOJIb
nopgepxaHus
OBYAOMHOCTU. ANOMUKCUC -
npupoaHas opma
BTOPUYHO-6ecnosioro
pa3MmHoxXeHus. Nictopusa
n3y4yeHns anoMmkcuca.
HapylweHune npouecca
OBOWNHOMO ONJIOAOTBOPEHMUSA
Yy LIBETKOBbIX PacTeHU Kak
npuynHa obpaszoBaHns
AMNOMUKTUYHBIX CEMSH.
OCHOBHbIe TUMbI
anoMuKcuca, ero
pacnpocTpaHeHue n
3BOJIIOLMOHHAA POJb.
FamMeToUTHbLIN anOMNKCUC
M HapylLleHne Menosa
(anomeinos) n
CNOpPOUTHOrO C y4acTnem
KNeTOK MHTEeryMeHTa.
[eHeTn4YeCcKnin KOHTPOJIb
anomMmukcmca. MyTaHTbl
A.thaliana ¢ HapyweHnsMuK
Mewno3sa (nzz; swil/ dyad) n
obpasoBaHue
AMNOMUKTUYHBIX CEMSH.
[eHbl-KaHAWAAThI
anomMuKcmca. AnoMmNKCuUC n
ero npakTuyeckoe
3HaYveHwue.
nureHeTUYecKni
MexaHN3M NposiBieHNS
arnoMuKcmca y MyTaHTOB
agol04 KyKypy3bl 1 ago9
apabugoncuc. Ponb n
hyHKUnA 6enkosB Argonaute
1 RBR B KOHTpose
Pa3BUTUS XKEHCKOro
ramertoguTa.
KoopAuHnpoBaHHoOe

14/116




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

pa3BuTUe 3apoabllla n
3HpocnepMma, rexsl FIS2,
FIE, MEA, PHERES1
A.thaliana. F'eHbl MET1 n
DME perynatopsl
3KCNpeccnum MaTepUHCKOro
annena reHa MEA B
3HAOoCMnepme. fABsieHne
UMMPUHTUHIA MaTePUHCKUX
M OTLOBCKUX ansienen npu
pa3BuTUM 3HAOCNEPMa,
3MUreHeTUYecKuni
MeXaHW3M UMNPUHTUHIA.

3. FeHeTu4eckne meToabl
cenekuunm

0,5

Monunnonansa. MexaHn3mel
BO3HUKHOBEHMUSA
MnoOAVNJIONA0B U UX
Knaccngukauus,
aBTomonosAnnaAoOngbl 1
annononunaonabl.
MonnnnongHoe
npoucxoxaeHue
Ba>XKHEMLINX KYNbTYPHbIX
pacTeHunn.
Maneononunaongbl n
Heononunnongsl. Ponb
oTAaneHHon rmbpuamnsaumm
B BO3HWKHOBEHWN BNAOB,
PEKOHCTPYKLNA FrEHOMOB
pacTeHun. siBneHune
reTepo3uca n runoTesbl o
MeXxaHu3Max ero
nposiBneHus. leHeTn4yeckne
3¢ppeKTbl Npun
nonunnaonaun. Cynsba
OYyNIMLNPOBAHHbBIX FEHOB Y
an10noannaonnos.
BnusaHue
noavnionansaunm Ha
3KCNPEeCcCcuto reHoB y
annonoannaonnoB:
AABJIEHME 3aMOJIKaHNA
OynaMunpoBaHHbIX FeHOB
(peunnpokHoe n
opraHcneunguyHoe),
ansepcupukaumsa
PYHKLNU, N3MEeHEeHne
YPOBHSA 3KCrpeccun.
dnureHeTUYeCcKunin

OMNK-1; OMNK-1.1; NKYB-3;
MKYB-3.1; NMKYB-3.2;
MNKYB-3.3;

3HaeT CoOBpPEMEHHbIe
npobnembl reHeTuKn
pacTeHWn, TeopeTu4eckmne
OCHOBbI
(OYHKLMOHMPOBAHUSA
pacTeHWUn Npu pasandHbIxX
CUCTEMaxX pPa3MHOXKEHMS.
YMeeT NpMMeHATb
reHeTMYecKne MeToabl
aHanm3a nNpupoaHbIX
nonynsumMm N reHeTu4ecKnx
Kosnnekuun. Bnapeet
HaBblKaMW peLleHns
npakTUYeCcKMx 3apa,
TpebyoLwmx MoNeKkynspHo-
reHeTMYecKoro nogxona u
npvemos 6uonorun
pa3BuTuMsa. eMoHCTpupyeT
rOTOBHOCTb KPUTUYECKN
aHan3npoBaTb
nHpopMaumio B obnactu
reHEeTUKN pacTeHUn n
WHTEerpmpoBaTb
NoJslyYeHHble 3HaHNS B
NPOEKTHYIO 3a4a4y.

, Nekuuns-6ecena

15/116
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MeXaHN3M 3aMOJIKaHUS
reHoB. CnHTeTn4yeckme
nonunnonabl apabngoncmc
01 U3yYeHnsa sKCnpeccum
OyNMUMPOBaHHbIX FEHOB B
paay nokoneHuin. Ponb
noAVNJIONAWN B 3BONOLUNN
re€HOMOB paCTEeHUN n
Bnaoobpa3soBaHmS.
CTpykTypa an-
NOMONMNIONAHBIX FTEHOMOB
MweHnUbl, XJ0N4YaTHUKaA,
TpuUTUKane, n ap.
lMpakTnyeckoe
NCNO/Ib30BaHMe pa3HbIX
TUMNOB NONIUMNJIONOB.
AHeynnonguna onsa
peweHns 3agad
KapTUpPOBaHUS reHoB. Tunbl
aHeyrnJonaos.
MOHOCOMHBIN 1
HYJIIMCOMHbI aHanns3 Ha
npuMepe neHnubl.
Mprmepbl NpUMeHeHns
aHeynaongun pacTeHnn B
peLUeHNN NPaKTNYECKNX
3a4a4y reHeTUKn n
cenekumm pacTeHun.
Fannonabl eCTeCTBEHHbIE U
NCKYCCTBEHHble. MeToabl
rnosly4yeHmnsa ran-aouMaoB:
6113HeL0BbIN MeTog,
rncesaoramus,
VHAOYLMPOBAHHbLIN
aHOpPOreHes B KyJsibType
NblIbHUKOB, rMbpuansauns
C ApyruMmn Bugamm n
cenekTUBHaNA 3 IMMUHaLNS
XPOMOCOM B rnbpuagHom
3apogabiwe. MNpakTnyeckoe
MCMONIb30BaHME N 3Ha4YeHMne
ranjionaos B
CceNleKLMoOHHOM npolLiecce.
LimTonnasmaTuyeckas
MY>XCKas CTEPUJIbBHOCTb
pactenunn (LUMC).
KonbLueBblie N IMHENHbIE
OHK MuToxoHapun

16/116




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
pacTeHun. MoBTOpbI 1
BHYTPUMONIEKYIAPHAsA

pekoMbuHauwns. PHK-
pepakTuposaHue MT-AHK 1
XUMepHble reHbl. Ponb MT-
XVMepHbIX FreHOB B
npossneHnu LUMC. UMC kak
npvmep B3aMOAeNnCcTBUA
AOEPHbIX U
MUTOXOHAPWAIbHbIX FEHOB.
MonekynsipHo-
reHeTuyeckne MexaHn3msl
BOCCTaHOBJIEHUSA
hepTUILHOCTY NblbLbI,
reHbl- BOCCTaHOBUTENN
depTunbHocTy (Rf), ponb
PPR 6enkos.
CneundunyHocTb Rf-reHoB K
Tny UMC. Tunsl
umTonnasMbl KyKypy3bl - T
(Texacckun), C (yappya) n S
(MongaBCcKun) n
npossneHune LIMC.
MexaHn3M O0encTBMA reHoB-
BoccTaHoBuTenen LUMC Ha
npumepe Kykypy3ssol C- S- n
T-umMTONNA3MOMN.
JKOHOMUYECKOe 3Ha4yeHune
MyTauunin
MUTOXOHAPWANIbHOIr O
reHomMa n nposisaeHnsa LIMC.
Wcnonb3osaHue LMC B
ceNeKuMNoHHOM rpouecce.
FeHeTn4yeckasa cxema
NoJly4eHNs MeXXJNHENHbIX
rmbpnaos Ha oCcCHoBe
MyTauun LUMC un
BOCCTaHOBMTENEN
GepTUILHOCTK.
PacnpocTpaHeHue
NPakTU4eCcKoro
npuMmeHeHus asneHus LMC
B Ccenekuunmn
CeNbCKOXO3ANCTBEHHbIX
KyNbTyp. CNOHTaHHbIA U
WHAYLNPOBAHHbIN
MyTareHes y pacTeHumn.
dnep-Hole n
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umTonnasmMaTnyeckumne

MyTaumn. OCHOBbI 3aKOHa
rOMOJIOrNYeCKMNX PALoB
HacnenCTBEHHOMN
n3meH4msocTn H.U.
Basunosa.
NHayunpoBaHHbIN
MyTareHes pacTeHunn
PpuU3nYecKkmumu,
XUMUYECKNMUN MyTareHamm
N TSXKeNbIMU MeTasllaMu.
CneKTp BO3HMKAKOLWMNX
MyTaumn. OcobeHHoCTn
BbIiBNEHNSA
WHAYLUMPOBAHHbIX MyTauunmn
y pacTeHuin. OCHOBHbIe
NMPUHLWMbI BblAeNeHNS
MyTauum y
camoonblnTenen,
nepekpecTHUKOB 1
BereTaTMBHO
pa3MHO>XaeMbIX pacTeHUN.
Xnmepsbl, CTPYKTYpa
XWMEPHOro pacTeHus u
cyabba MyTaHTHOro
CeKTopa B OHTOreHese.
OcobeHHOCTHN
reHeTM4YeckKoro aHanamsa
pacTeHUN 1 BbiABNEHNSA
MyTaHTOB B M1-, M2-,
M3-nokoneHusx.
FeHeTn4eckn
3(pPEKTUBHbIE KNETKN N UX
poOJib B MPOSIBIEHUMN
WHAYLUNPOBAHHbBIX MyTaLWUNA.
Tunbl MyTaunn u MeToAbl
UX BbloesIeHns.
XnopodusibHble 1
sMmbpuoneTanbHble
MyTauun. PacTuTesnbHble
TeCT-CMCTeMbl AN1 OLEHKN
MyTareHHoro 4encTBma
pa3INYHbIX COeANHEHUI 1
(haKTOpPOB OKpy>KatoLlen
cpepbl. CenekumoHHble
[OCTMXEHUA C
NCNosb30BaHMeEM MeToAa
MyTareHesa. XpOMOCOMHas
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HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

VWH>XeHepus pacTeHNN.
MaHunynsauum
XPOMOCOMHbIM COCTaBOM
pacTeHUN Ha YPOBHE LieNbIX
reHoOMOB, OTOeJIbHbIX
XPOMOCOM U UX CErMeHTOB
C Lenblo yBenmyeHus
reHeTn4eckoro
pa3Hoobpa3unsa KynbTypHbIX
BNOOB.

4. [eHeTuUKa UMMYyHMUTETA
pacTeHun

0,5

MoHATVe nMMyHUTETA
pacTeHun. Bknag H.W.
BaBunoBa B M3y4YeHUU
npo6aemMbl UMMyHUTETA.
OcHoOBHble BO3byauTenn
6onesHen n speantenn
pacTeHun. MNpakTnyeckoe
3HaYeHne n3yvyeHus
reHeTUKN NMMYHUTeTa
pacTeHnn. OCHOBHbIE TUMbI
UMMYHUTETa pacTeHUN.
Bpo>XOEHHbIN aKTUBHbIN
UMMYHUTET —
YCTOMYMBOCTb K 60N1e3HM,
KoTopas obecneymBaeTcs
CBOWCTBaMM pacTeHun,
NPOSIBAAIOLWNMUNCS Y HUX
TONbKO B Ciy4vae
HanaZeHWsa naToreHa. Tunsbl
AKTUBHOI0O MUMMyHUTETa —
HecneundgunyHbin (6asoBbii
UMMYHUTET Uan
ropu3oHTaIbHas
YyCTONYNBOCTb) 1
crneungunyHbIn
(BepTuKanbHaa nan
pacocneuvduyeckas
yCTONYMBOCTD).
MprnobpeTeHHbIN
UMMYHUTET pacTeHun,
0C06eHHOCTK, OTNYNSA OT
npnobpeTeHHOro
UMMYHUTETa XXUBOTHbIX. MO
JNIEKYNAPHO-reHeTn4eckme
MexaHN3Mbl
Hecneungnyeckoro BpoXX-
OEHHOro UMMyHUTETa
pacTeHun. PeuenTopsl

OMNK-1; OMNK-1.1; NKYB-3;
MKYB-3.1; NMKYB-3.2;
MNKYB-3.3;

3HaeT CoOBpPEMEHHbIe
reHeTMYecKne TeXHOI0ru,
ncnonb3lyemeole npu paboTte
C pacTeHnaMmn. ymeet
NPMMEHSATb COBPEMEHHbIE
reHeTUYeCcKne TeXHOorum
ONs pelieHns
nocTaBJ/IeHHbIX 3a4ay,
NPOrHO3MpoBaTb U
onpenenATb NOTeHUManN nx
ncrnonb3oBaHus. Bnageet
HaBblKaMWN CPaBHEHMS
NCMoJib3yeMbIX TEXHOOM NI
C Y4ETOM BO3MOXKHOCTEN ”
coBpeMeHHbIX TpeboBaHui
K oueHkKe ahPeKTUBHOCTU
npouecca. JeMoHCcTpupyeT
rOTOBHOCTb
MacwTabupoBaTb
pa3pabaTbiBaeMble
reHeTUYeCcKne TeXHOorum
C y4eTOM MX NoTeHumnana n
nepcrneKkTuB pa3BuUTuS,
KOpPPEeKTUpoBaTh
peannsaumio TEXHOJ0rnn B
COOTBETCTBMY C A@HHbIMU O
ee BAUAHUM Ha
OKpYy>XatoLyto cpesy.

, Nekuuns-6ecena
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BPOXXAEHHOro
Hecneunpu4Horo

UMMYHUTETa U NX INFaHAbl.
CTpyKTypa peLenTopoB
PRR. AKTuBMpytoLve nx
nurangsl PAMP, HAMP,
DAMP — 4y>xepoAHblii
6vomaTepuran, nonaeLwmnin
Ha NOBEPXHOCTb KJIeTKM.
KoHcepBaTMBHOCTb
peLenTopoB
HecneunpnyHoro
UMMYHMTETa (Ha NnpumMepe
peuenTopoB diaressinHa
pPacTEHUN N XXNBOTHbIX).
Lpyrve KOMNOHEHTbI
MMMYHHOro oTeeTa. MoJsieky
NAPHO-reHeTnYecKkue
MexaHN3Mbl
crneundunyeckoro Bpox-
OEHHOro UMMyHUuTETa.

S heKTopHbIe MOJIEKY bl
rMaToOreHoB (3/INCNTOPLI) 1
nx peuenTtopsbl (R - 6enkn).
LoMeHHasa CTpyKTypa
peLenTopoB, OCHOBHbIE
TuNbl. LRRS - CTpYyKTYypHas
OCHOBa MMMYHHOIO OTBETa
pacTteHunn. R-rensl Tnna |l -
caMble NoIMMOPMHbIE FeHbI
pacTeHun. Teopus
COMPS>XEHHOW 3BO-NOLUNN
X03fIMHa W napasuTa.
mnoTesa dsiopa «reH Ha
reH». OyHkuus
CannLMIOBON KNUCNOTHI,
XKACMOHOBOW KWUCNOTHI,
3TUNeHa n Ap. FOPMOHOB B
WMMYHHOM OTBeTE.
Peakuus
CBEPX4YBCTBUTENIbHOCTU.
Pasnnyne oTtBeTa Ha
noBpexxaeHune
6rnoTtpocamu,
HekpoTpodamMu n
HaCeKOMbIMU. AHTOrOHU3M
CUTHafbHbIX NyTen,
y4yacTBYOLWMX B 3aluUTe OT
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6uoTpocos n
HeKkpoTpogoB. BavsaHne
naToreHoB Ha pa3BuUTue
MMMYHHOIO OTBETa.
CTopo>xeBas Moaersnb
UMMYHUTETA.
AyTONMMYHHbIE peakuumn y
pacTeHun. siBneHune
rmbpuaHoOro Hekposa —
pacnpoCcTpPaHEHHOCTb 1
reHeTUYeCKNN KOHTPOJIb.
Ponb MOBUMABHBIX
WMMYHHbIX CUFTHAJI0B B
pasBUTUN CUCTEMHOIO
npnobpeTeHHOro
UMMYHUTETa U UMMYHHOW
naMmsiTu.

5. FeHeTuKa OHTOreHesa
pacTeHun

O6wme NpUHLUMBI
perynaunm pas3sutuns
pacTeHunn. [eHeTn4eckne
OCHOBbI peryaaumm
pa3BUTUS pacTeHun
PUTOropMOHaAMMU.
eHeTnYeCKnn KOHTPOJb
MopcoreHesa pacTeHUN.
[eHeTn4YeCcKnin KOHTPOJIb
pa3BUTMA pa3HbIX JOMEHOB
3apofblwa. eHeTn4YeckKnn
KOHTPOJIb Pa3BuUTUSA
anuKanbHON MepucTeMbl
rnobera, NUCTa, KOpPHS.
[eHeTn4YeCcKnin KOHTPOJIb
UHULMaLMN LBeTeHNS,
pa3BUTUS MepUCTEMbI
LBeTKa 1 OpraHoB LBeTKa.
ABC-mopenb
reHeTMYeCcKoro KOHTpoas
pa3BuUTKSA LBETKa.

OMNK-1; OMNK-1.1; NKYB-3;
MKYB-3.1; MKYB-3.2;
MKYB-3.3;

3HaeT COBpeMEeHHble
reHeTUYecKme TeXHOJIOoruu,
ncnosb3lyemble rnpu pabote
C pacTeHusaAMKn. YmMmeeT
NPUMEHSTb COBPEMEHHbIE
reHeTUYeCcKne TeXHOIornm
ON5 pelueHunsn
NMoCTaB/IEHHbIX 3a4ay,
NpPOrHo3MpoBaTb U
onpefenaTb NoTeHuMan nx
ncnonb3oBaHus. Bnageet
HaBblKaMW CPaBHEHMSA
NCMNOJb3yeMbIX TEXHONOM NI
C YYETOM BO3MOXKHOCTEN n
coBpeMeHHbIX TpeboBaHwui
K oueHke 3hpeKTUBHOCTM
npouecca. eMoHCTpupyeT
rOTOBHOCTb
MacwTabupoBaTb
pa3pabaTbiBaeMble
reHeTUYeCcKne TeXHOIorum
C y4eTOM nX noTeHumana un
NnepcrneKkTuB pa3BUTUS,
KOppPeKTUpoBaThb
peannsaumnio TEXHONOr A B
COOTBETCTBMU C A@HHbIMU O
ee BANAHUM Ha
OKpY>KaloLylo cpeay.

, Nlekuunn-smn3syanusaunm

6. eHeTu4eckue
TEeXHOJIOrnn pacTeHun B
pelleHnn 3agay cenekumm

FeHeTnyeckas NH>xeHepus
pacTteHun. Nictopusa
NoNyYeHNs TPAHCreH-HbIX

OlK-1; OMK-1.1; NKYB-3;
MKYB-3.1; MNKYB-3.2;
MKYB-3.3;

3HaeT CoBpeMEHHbIe
reHeTUu4YecKne TeXHOJI0ru,
ncnonb3lyemble npu pabote

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

n cemeHoBoACTBa

pacTeHunn. Metopabl
MoJsly4eHNs TPaHCreHHbIX
pacTeHun. MpsaMble MeToAbI
MoJsly4eHnsa TPpaHCreHHbIX
pacTeHunn. BekTopbl Ang
reHeTu4ecKom
TpaHchopMaumn pacTeHUN.
Co3paHue
KOUHTErpaTMBHbIX 1
6uHapHbIX BEKTOPOB A1
rnepeHoca Yy>KepoaHom
OHK. Ncnonb3oBaHne
CeNIeKTUBHbIX MapKepoB
pPEenopTEPHbIX FEHOB.
O6nacTn NnpuMeHeHns
TPaHCreHHbIX PacTEHUN.
[Mony4yeHne Kaye-CTBEHHO
HOBbIX MPOAYKTOB Ha
OCHOBE TPaHCreHHbIX
pacTeHun: ¢ 3aMeaIeHNEeM
CO3peBaHnA n
KOHTPOJINPYEMbIM
CO3peBaHMEM; yryyLLEHNe
MULLLEBLIX W
TEXHOJIOrMYEeCKMX CBONCTB;
yCcTon4mBbIe K repbuuniam;
YCTOMYMBLIE K HACEKOMbIM-
BpeOuNTenaM; yCTONnYmMBbIE K
6onesHam n ap.
MeTabonnyeckas
WH>XeHepuns Ha OCHoBe
TPaHCreHHbIX TEXHOMOrNM -
BOCCO34aHune
OTCYTCTBYOLLNX
MeTabonmyeckux nyTen.
TpaHCreHHble pacTeHns
puca C KapoTuHougamu,
TPaHCreHHbIE pacTeHUs
TOMaTa C njojamu,
HakKanJnBaloLWnUMmn
aHToUMaH, ronybble po3bl 1
rBO34ANKWN. TPaHCreHHble
pacTeHuns - NpoayLEeHTbI
dapmMaLeBTUYeCKnX
6enkoB, BaKUWH, aHTUTenN.
TpaHchopmaums
xnoponnactHon OHK.
Pa3spaboTka meTonoB

C pacTeHnamun. Ymeet
NPUMEHSATb COBPEMEHHbIE
reHeTunyeckme TeXHONOrnm
ONa pelwieHus
NoCTaB/IEHHbIX 3ajaM,
NMPOrHO3MpoBaTb U
onpeaenaTb NOTeHUMan nx
ncronb3osaHusa. Bnageert
HaBblkaMWN CpaBHEHUSA
NCMNO/b3yeMbIX TEXHOMNOM I
C YY4ETOM BO3MOXKHOCTEN n
coBpeMeHHbIX TpeboBaHui
K oueHke 3hPpeKTUBHOCTH
npouecca. lemoHcTpupyeT
rOTOBHOCTb
MacwTabnpoBaTb
pa3pabaTbiBaeMble
reHeTuyeckme TeXHONOrmm
C y4eTOM nx noTeHumana un
NnepcneKkTUB pa3BuTuS,
KOPPEKTUpPOBaTb
peannsaumnio TEXHONOrMn B
COOTBETCTBUMN C A@HHBIMU O
ee BJINAHUN Ha
OKpY>KaloLlyto cpeay.

22/116




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

3alUNTbl OKPY>KaloLen
cpefbl Ha OCHoBe
TPaHCreHHbIX pacTeHunn.
Brnoperpaanpyembie
MaTepuaJsibl HA OCHOBE
TPaHCreHHbIX pacTeHunn.
TpaHCreHHble pacTeHns
OJ15 O4MCTKU NOYB U
BOO0EMOB (Moraowatowime
N paspyLiaowme
TOKCUYHbIE COeANHEHUS).
TpaHCreHHble pacTeHus -
TecTepbl 3arpsA3HeHnn.
BuoTonnneo n3
TPaHCreHHbIX pacTeHunn.
ApryMmeHTbl NPOTUBHNKOB
NCNoNb30BaHMSA
TPaHCreHHbIX pacTeHunn.
NoTeHunanbHble Npobemsbl
NCNoNb30BaHMSA
TPaHCreHHbIX PpacTeHUN U
MyTWU UX PELUEHUNS.
[eHOMHOe pefakTupoBaHue
pacTeHun. Cuctema
CRISPR- Cas gns
noJsiy4yeHns ueneBbliX
MyTaunin B pa3fINYHbIX
pacTUTesNbHbIX
opraHusMax. Tunbl
MyTauuin, reHepupyembix
CRISPR-Cas9. PepakTopbl
LMTO3NHOBbLIX OCHOBaHNN
(CBE) n pepakTopbl
aeHNHOBbIX OCHOBAHWUN
(ABEs) Ha ocHoBe CRISPR n
nx ocobeHHocTn. Monekyns
pHO-reHeTnyeckne
MapKepbl B peLieHnmn
yHOaMeHTaNbHbIX U
npakTU4YeCcknx 3anad
reHeTuKu, n cenekumu.
TunNbl reHeTU4YeCcKnx
MapkepoB. MeToAbl
CO3[aHNSA FreHeTn4YecKmnx
MapkepoB. OcobeHHOCTN
NPUMEHEHNSA FreHeTU4YeCKnx
MapKepoB B peLueHnun
reHeTU4ecKux un
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CeNIeKUMOHHbIX 3a4ay.
Mapkep- onocpenoBaHHas
cenekunsa pacTeHun.
MpuHUNNBI TEHOMHOM
cenekumm pacTeHun.
MpakTunyeckne npnumMepsl
NMPUMeHeHNsA MeTo40B
MapKepHOW 1 FreHOMHOWN
cenekunm pacTeHun.
7. lMoHATKe copTa. Knaccndukaumsa coptos no | OMNK-1; OMNK-1.1; NKYB-3; 3HaTb: uenu n 3aga4n , Nlekumns-becena
CopToucnbiTaHue cnocobam MKYB-3.1; NMKYB-3.2; copToucnbiTaHNA. YMeTb:
BOCMNPOU3BOACTBA, MKYB-3.3; OpraHm3oBaTb CBOIO paboTy
reHeTM4eCKoMy COCTaBy, Nno N3Y4EeHU0 OCHOBHOM ”
ocobeHHOCTAM OOMNONHNTENbHON
XapaKTepucTunku, cnocobam nuTepaTypbl. BnageTb:
ncronb3oBaHus. Ero uenu n Knaccuurkaumen copTos;
3aga4n. Buabl OLEHKON reHeTn4eckoro
copToucnbITaHUNA. yJy4LleHnsa ecHbIX NOpoa
MeToaunka
copToucnbITaHUS.
NcnblTaTenbHblE KyAbTYypbl.
OueHKa reHeTn4eckoro
yJyHLWEHNS JIECHbBIX MOPOA
8. MNMocToaHHas 0,5 Ha3Ha4eHwue MNJICB. OMK-1; ONK-1.1; NMKYB-3; 3HaTb: 06beKkThl MNJICB. , Nlekumns-becepa
necocemeHHas b6asa. O6bekTbl MICB. MKYB-3.1; NMKYB-3.2; YMeTb: opraHn3oBaTb CBOIO
MKYB-3.3; paboTy No M3yyeHuo
OCHOBHOW U
[OMNOJIHUTENbHON
nuTepaTypsbl. BnageTs:
HaBblkamMun cbopa 1 aHanm3a
WHpopmaunn
9. JlecocemeHHble 0,5 Ha3Ha4eHue, 3aknagka, OMNK-1; OMNK-1.1; NKYB-3; 3HaTb: HAa3Ha4YeHwue, , Nlekumns-becepa
naaHTaymun yxon, ucnono3sosaHue. JICM |MNKYB-3.1; NMKYB-3.2; 3aknajka, yxoa,
nepBoro v nocraenyrowmx MKYB-3.3; ncnonb3oaHue JICI.
nopsinkos. KiioHoBblE 1 YMeTb: opraHm3oBaTb CBOIO
cemencTBeHHble JICIT. paboTy No n3yyeHuio
OCHOBHOW 1
LOMOJIHNTENIbHOWN
nuTepaTypbl. BnageTb:
HaBblkamMu cbopa 1 aHanM3a
MHgopmMaumn
10. EANHbIN reHeTnKo- 0,5 O6bekTbl EFCK. x OMK-1; ONK-1.1; NMKYB-3; 3HaTb: NOPAAOK co3pdaHnsa |, Jlekumn-snsyanusaunm
CEeNEKLNOHHbIN KOMMEKC. Ha3Ha4yeHwue, NopanoK MKYB-3.1; NMKYB-3.2; n yyeTta EFCK. YmMeTb:
CO3[aHuUA 1 yyeTa. MKYB-3.3; OpraHn3oBaTb CBOIO paboTy
Mo N3y4eHU0 OCHOBHOM ”
[OMNOJIHUTENbHON
nuTepaTypsbl. BnageTs:
HaBblkamMun cbopa 1 aHanm3a
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
WHgopmaumn
11. CenekumnoHHbIe Mopspnok 3arotoskuy, yyeta |OMK-1; OMNK-1.1; NKYB-3; 3HaTb: KaTeropmn CemMsH. , MpobnemHoe obyyeHune
KaTeropum cemsH. N XpaHeHus ceMsaH MKYB-3.1; NKYB-3.2; YMeTb: opraHu3oBaTb CBOKO
MKYB-3.3; paboTy No nlyyeHuto
OCHOBHOW 1
OONONHNTENbHON
nnTepaTypbl. Bnagets:
MEeTOONKOWN 3aroTOBKMU,
yyeTa 1 XpaHeHUs CeMsH.
12. BereTaTuBHOE Mopocnb, oTBOAKM, OlK-1; OMNK-1.1; MKYB-3; 3HaTb: BUAbI , Nlekumns-becena
pa3MHOXKeHMe pacTeHun. KOpPHeBble OTMPbLICKN, MKYB-3.1; NMKYB-3.2; BereTaTMBHOIroO
KOpHeBWULLa. MKYB-3.3; pasMHOXeHUs. YMeTb:
AyToBereTaTumBHOE OpraHm3oBaTb CBOI paboTy
pa3MHOXeHne ApeBeCHbIX No N3Y4YEeHNI0 OCHOBHOM ”
nopon. Ctebnesble, OONONHNTENbHON
KOpHEBble, YePEeHKMU. nnTepaTypbl. Bnagets:
Pa3MHoOXXeHne nopocsbio, HaBblkamMu cbopa u aHanm3a
OTBOAKaMW, KOPHEBbLIMYU nHpopMaLunm
OTrnpbICKamMu, AeneHnem
KycTa.
[eTepoBereTaTusHoe
pa3MHOXeHMe NleCHbIX
pacTeHnn. OCHOBHbIE BUAbI
NMPUBUNBOK JIECHbIX MOPOJ, -
cepaueBMHa Ha Kambun,
Kambuin Ha kambuii, B
pacLuen, KornyJimposka, B
60oKOoBOW 3ape3, «B MELLOK>,
3a KOpy, B r’MNOKOTWUIIb, CO
BCTaBkon. OKyINpOBKa,
ab/1aKTMpPOBKa.
13. Mony4eHne MooroTtoBka NCXO4HOMO OMNK-1; ONK-1.1; NKYB-3; 3HaTb: OCHOBbLI NMoslyyeHns |, Jlekunsa-becena
rnocago4yHoro Mmatepuana MaTepuana, nutatenbHble |MKYB-3.1; NMKYB-3.2; rnocago4yHoro Mmatepuana.
pacTeHnn MeTonoMm cpepbl, TexHonorus pabot. |MKYB-3.3; YMeTb: opraHM3oBaTb CBOKO
KJOHaJIbHOrO MUKPO- Wcnonb3oBaHme meTona paboTy no usy4eHuio
pa3MHOXeHUS. OJ15 NONY4EeHUA HOBbIX OCHOBHOW 1
reHoTunos. NeHHas [OMONIHUTENbHOWN
UH>XeHepus. nnTepaTypbl. BnageTs:
HaBblkamu cbopa n aHann3a
WHgopmaunn
14. CeneKkumnst 0OCHOBHbIX 0,5 Cenekumst OCHOBHbIX OMNK-1; OMNK-1.1; NKYB-3; 3HaTb: OCHOBbI CeNeKLUN , Nekuuns-6ecena
JNleCHbIX rnopoa. necHbix nopofd. CocHa, enb, |MNKYB-3.1; MKYB-3.2; OCHOBHbIX JIECHbIX NMOPOA.
nncTeeHHuuUa, ay6, byk, MKYB-3.3; YMeTb: opraHn3oBaTb CBOIO
siceHb, Tonob, 6epesa, paboTy No M3yyeHuo
oJibXa, JlelwnHa, opex OCHOBHOW 1
rpeukunn, obnennxa, oy6 [OMNOJIHUTENbHON
KpacHbI, akaunsa benas. nnTepaTypbl. BnageTs:
HaBblkamu cbopa n aHann3a
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Cem HauMmeHoOBaHue TeMbl TpyAsoeMKocTb (4achl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
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WHgopmaumn
15. ®opMa NpoMe)KyTO4YHOW 3HaTb: YMeTb: Bnapets:
aTTecTaunmn: sK3aMeH
NTOIO: 34 4
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

reHoMa pacTeHWin 1 aHann3 yHKLUWIA reHa

npumMepe MoAenbHbIX pacTuTenbHbix 06bekToB: (Oriza sativa, Brachypodium distachyon,
Arabidopsis thaliana, Lotus japonicus). lpeacTtaBneHne o roMoa0rnm U romeosniornu,
CUHTEHNWN N KOJINHEAPHOCTU reHOMOB. [PpUHLMMNbLI CPaBHUTENIbHOMO KapTUPOBaHUA.
BHyTprnBMAOBOM NOAMMOPGU3M FEHOMOB pacTeHU, MeToAbl aHanu3sa. MonekynapHble OHK-
MapKkepbl N UX POJib B FEHETUYECKUX NCCIef0BaHNAX U cenekuun. OCHOBHbIE KacChl
MOJIEKYIPHbBIX MapKepoB. [eHOM XJ10ponaacToB N MUTOXOHAPUIA. OcobeHHOCTH
opraHu3aumm Xa0ponaacTHOro reHoma, KosbLesble Monekynbl JHK. BapnabensHocTb
pa3Mepa reHoma XJ0pornJjacToB 1 ee NpuynHbl. B3anmonencrene saepHoro u
XJIOPOMNaCTHOrO reHOMOoB (Ha NpuMepe aaepHbix reHoB GUN-1,2,5 n PA®-kapbokcunassbl).
eHbl Rubisco. aepHble reHbl Kak perynaTopbl 3KCMPeccnn XA0ponaacTHbIX FeHOB.
[oka3aTenbCTBa SHAOCUMONOTNHECKOr0 NPOUCXOXKAEHMA naacTui. OcobeHHoCTn
opraHmsauum MT-reHomMa, KOHCepBaTUBHOCTb MT-F€HOB U BbiCOKas BapnabenbHOCTb B
nopsake nx pacrnosioxxeHus. Bzammonencrtene aaepHOro, XJ0ponaacTHOro u
MUTOXOHAPWAJIBHOr0 FreHOMOB. MOBWJIbHbIE FTEHETUYECKME 3JIEMEHTbI PaCTEHUA.
KoHTponumpytoLime 3ieMeHTbl pacTeHUA N NCTOPUSA UX OTKPLITUA, oT B. Mak KNnHTOK go
HacToswero spemMmeHn. Acu Ds-aneMeHTbl Z.mays. Tunbl TPAHCNO30HOB PacTEeHUN N UX
pacnpocTpaHeHHOCTb B reHoMax Apyrux pacteHuin. BamsaHmne MobusbHbIX 3/1eMEHTOB Ha
N3MeHeHNe reHOMHOWN CTPYKTYpPbl PaCTEHUN N aKTUBHOCTU FeHOB. Pojib TPAHCMO30HOB B
3BOJIIOLUN FEHOMOB PaCcTEHUN N FTOPM30OHTaIbHOM NepeHoce. MonekynspHoe
oJlOMalLHMBaHNe TPaHCMO30HOB. BansHne MobunbHbIX 31€éMEHTOB Ha N3MEHEHNE FeHOMHOM
CTPYKTYpPbl pacTeHui. Posib TPaHCMNO30HOB B peryasunm akTUBHOCTU reHoB. MonekynapHoe
o[OMalUHVBaHMe TpPaHCMNo30HOB. Micnonb3oBaHue cnctem Enhancer-Inhibitor system (En-l);
Enhancer- Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ona mapknpoBaHus
reHoMa, KapTMPOBaHUA N YCTaHOBAEHUNS PYHKLUNN reHa. TPaHCMNO30HHbIN MyTareHes
pacTeHuin. TpaHCNO30Hbl KaK reHeTUYe-CKUN MHCTPYMEHT ANA UCcnenoBaHnsa QYHKLUNM FreHa
n 6enka. icnonb3oBa-HUE TPAaHCMNO30HOB AJ1 HAMpaB/eHHOro MyTareHesa 1 MHakTuBauum
reHa. KnoHnpoBaHWe reHoB C MOMOLLbIO «BbITArTMBaHUA 3@ TPaHCNO30H». OQHO-
KOMMOHEHTHasa cMcTeMa Ha OCcHoBe Ac-3/1ieMeHTa KyKypy3bl ¢ CaMV 35S-npoMoTopoM.
[BYXKOMMNOHEeHTHasa cuctembl Ac/Ds n apyrue cucteMbl TPAHCMNO30HOB. HCepUNOHHbIN T-
OHK 1 TpaHCNO30HHbIN MyTareHes Kak MHCTPYMEHT A1 CO34aHNSA TPaHCreHHbIX pacTeHun,

Cem Ne paspena pucumnavHbl HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
o®0 3P0 0390
1 2 3 4 5 6
5 1. CTpYKTYpHO- PyHKLMOHaNbHaa opraHusaumns | CTpyKTYpPHO-QYHKUMOHabHas opraHn3aumsa reHoMa ogHo- N ABY-A0JIbHbIX PpaCcTeHU Ha 2 0,5
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

MCroNb3yeMbIX B Ka4ye-CTBe MoAenn AN U3y4eHus pyHKUnn reHa. BoiasneHue
TpaHchopMaHTOB B nonynsaumsax T2 n T3. Heobxoanmblin pasmep BbIOOPKN A1 BblISIBJIEHUSA
MHCEepUMn No LieneBoMy reHy. BolgeneHne reHoB, MapkMpoBaHHbIX MHCEPLUMEN.
MpeumMywecTsa U HEJOCTATKN NHCEPLUMOHHbLIX, SMC-MHAYLIMPOBAHHbLIX U AeNelMOHHbIX
MYTaHTOB A1 pelleHns 3aaa4 PYHKLMOHaNIbHON FreHOMUKN. MyTaunOoHHbIN aHann3 ans
n3yyeHnsa pyHKLUM reHoB. MeToabl Nps-Mon N 06paTHOM reHeTUKK 015 yCTaHOBNEHNS
QYHKUMN reHa, coBpeMeHHble noaxoabl. MapkupoBaHme reHoMa npoTAXKEHHbIMN
neneunsamMu, Bbi3BaHHbIMU BbICTPbIMU HEMTPoHamu. MNMpoekT DEL-a-GENE - HoBasi cTpaTerus B
n3yyeHUn GyHKLNN AYNJINUNPOBAHHbIX FreHOB. [puMeHeHne MeToa MreHOMHOr 0 BblYUTaHNA
0215 KIOHWPOBaHWA reHoB. Micnonb3oBaHne SMC-nHAYLMPOBAHHbLIX MyTaLNi B MyTaLNOHHOM
aHaJin3e. INUreHeTnYeCcKne MexaHn3Mbl peryasaumnm 3KCNPeccumn reHoB 1 X 0COBEHHOCTN.

2. CUCTeMbl Pa3MHOXEHUSA PaCTeHU 1 X
reHeTMNYeCKuin KOHTPOJIb

XKU3HeHHble UNKbl pacTeHnn. FeHeTu4yeckmne achdeKTbl Npn BereTaTUBHOM 1 NONOBOM
pPa3MHOXXeHUN, NPU CaMoOMbIJIEHNUN N NEPEKPEeCTHOM ON10A0TBOPEHUN. HeCcoBMeCTUMOCTb,
FeTepomopdHasa n romomopdHas. OCHOBHbIE NPUHLMMbI PYHKLNOHNPOBAHUS FraMeTOOUTHON
1N CNOPOUTHON CUCTEM rOMOMOPHON HeCcoBMeCcTUMOCTH (SI). MeHbl, KOHTpoMpYyoLWKe
CUHTE3 pacrno3Halwmx cybcTaHUUM B NblibLe U TKaHW nectnka. MHOXXeCTBEHHble annenn
reHOB HECOBMECTMMOCTM N UX ranioTunbl. MoNeKynsapHO-reHeTu4eckmne MexaHn3mbl
nposBaeHns raMmeToPUTHON N CNOPODUTHON CUCTEM HECOBMECTUMOCTW. eHbl,
KOHTPOJIMpYIOLME CMHTE3 pacno3HatoWwmx cybcTaHUMIA B NbiNbLE N TKaHW NecTuka.
MHoO>XeCTBEHHble annesan reHoB HeCOBMECTUMOCTU U X ranaoTunbl. MexaHn3msl
0OHOJIOKYCHOM (S-10KyC) HECOBMECTMMOCTU: raMmeToPmUTHasi HeCOBMECTUMOCTb C S-PHK-
a3HbIM )XEHCKNM geTepMUHaHTOM (Solanaceae); cnopodmTHass HECOBMECTUMOCTb C S-
rANKONpOoTenHoBbIMU XXeHCKkuMU (SRK) n myxckmumm (SCR) petepMmuHaHTamm, ponb SiRNA B
perynsuum peakumm CaMmoOHeCoBMeCTUMOCTU. MyTaumm reHoB HecoBMecTUMocTHn (SI) n
nposiBfieHne camo-coBMmecTumocTn (SC). TpaHCreHHas MoAeb NoJyYeHNs
CaMOHeCOBMeCTUMOCTH Yy NpupoaHoro camooneinntens A. thaliana, 3HavyeHve gaHHoro
3KCNepuMeHTa A4J19 CO34aHNA CaMOoONbIIAILWMXCA TPAHCreHHbIX pacTeHn. buonormnyeckoe
3Ha4YeHne HeCOBMECTMMOCTUN B NOAAEPKAaHNN reTepo3nroTHOCTU nonynaunn. 0ByAOMHOCTb
KaK KpanHU1 cay4vai nposiBIEHNS HECOBMECTMMOCTU. CTPYKTYPHO-PYHKLMOHabHasA
opraHu3saumnsa NoaoBbIX XPOMOCOM ABYAOMHbIX pacTeHUn Ha npumepe Carica papaya, Silene
latifolia 1 Rumex acetosa. FeHeTUYECKN KOHTPOJIb MogAEepP>KaHUA OBYAOMHOCTU. ANOMUKCUC
- npypogHasa opMa BTOPUYHO-6€Cnosioro pasMHo)XXeHus. cTtopusa nsyveHms anoMmkcumca.
HapylueHune npouecca ABOMHOMO OMJIOAOTBOPEHNS Y LIBETKOBbIX PAaCTEHUI KakK NpuynHa
obpasoBaHNA aNnOMUKTUYHBLIX ceMsAH. OCHOBHbIE TUMbl aNOMUKCUCA, ero pacnpocTpaHeHne n
3BOJIIOLMOHHAA Poib. FaMeTOPUTHBIN anOMUKCUC U HapyLLUeHne Meno3a (anomenos) n
CNOPOUTHOrO C y4acTNeM KJ1IeTOK MHTeryMmeHTa. FeHeTU4YeCKnin KOHTPOJIb anoMMKCKCa.
MyTaHTbl A.thaliana ¢ HapyweHnsaMn menosa (nzz; swil/ dyad) n obpasosaHue
ANOMUKTUNYHbIX CEMSAH. [eHbl-KaHANAAaTbl anoMMKcmMca. AMOMUKCUC 1 ero npakTmuyeckoe
3Ha4yeHue. dNUreHeTN4eCcKMn MexaHn3m NPosBIeHN anoMNKCMca y MyTaHToB agol04
KYKYpYy3bl 1 ago9 apabugoncuc. Ponb 1 dyHKUnA 6enkos Argonaute n RBR B KOHTpone
pa3BUTUSA XXEHCKOro rameToduTta. KoopanHnpoBaHHOE pasBuTme 3apoibilia U SHAO0CNepMa,
reHbl FIS2, FIE, MEA, PHERES1 A.thaliana. N'eHbl MET1 1 DME perynaTopbl aKcnpeccum
MaTepuHCKOro annena reHa MEA B aHpgocnepMe. fiBNeHNE NMMMPUHTUHIA MaTEPUHCKUX U
OTLIOBCKUX ajnsiefie npyn pasBuTumM 3HAOCNEPMA, SNUreHeTUYeCKNN MeXaHU3M UMNPUHTUHTIA.

0,5

3. FeHeTn4yeckne MeToabl cenekumm

Monunnonans. MexaHW3Mbl BOSHUKHOBEHWS MOMUMNIONA0B U UX KNlaccudmrKkaums,
aBTOMONO/MMIONAbI U annonoannaonabl. MoannNIonaHoe NPOUCXOXKAEHMNE BaXKHENLLNX
KYJIbTYPHBIX pacTeHuid. Maneononmnaonabl © HeononumnIouabl. Ponb oTAaNeHHON
rmbpuamsaumm B BOSHUKHOBEHUN BUIOB, PEKOHCTPYKLNS FT€HOMOB pacTeHUi. siBneHne

0,5
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reTeposnca U rmnoTesbl 0 MexaHn3Max ero npossneHuns. FreHeTnyeckme apdexkTbl Npu
nonvnaonamn. Cyabba AynanuMpoBaHHbIX FEHOB Y ajlonoannaonaoB. BansHue
noanMJIoONAn3aLUmnm Ha SKCNPEeCcCcuio reHoB y aslJIonoaunaonaoBs: aBjeHne 3aMoJIKaHUA
OYNANUNPOBaHHbLIX TEHOB (PeLMNPOKHOE 1 opraHcneundunyHoe), ansepcndrKkaumns
YHKLNN, N3MEHEHNE YPOBHS 3KCMPeCcCUn. INNreHeTUYeCKnin MexaHn3M 3aMOosIKaHUS reHoB.
CuHTeTnYeckme noavnaonabl apabunaoncmnc ons N3yveHuns sKcnpeccum aynanumnpoBaHHbIX
reHoB B psaAy NMoKoJsieHu. Ponb nonnnaonanm B 3B0KOLMN FTEHOMOB PacTEHUIA 1
BnaoobpasoBaHnsa. CTpyKTypa an-10noannaonaHbiX reHOMOB MLWEeHNLbI, XJloN4YaTHUKa,
TpuTuKane, n Ap. NpakTrnyeckoe Ncrosib3oBaHNe pasHbIX TUMNOB NOJIUMJIONAO0B.
AHeynnonausa ONs peleHns 3aay KapTUpoBaHNA reHoB. Tunbl aHeynaonaos. MOHOCOMHbIN
M HYJIZIMCOMHbIV @aHann3 Ha nNpuMepe rniweHnubl. NpruMepbl NpUMEHeHUs aHeynaonanm
pacTeHU B pelleHnn NPaKTUYeCKMX 3a4a4 reHeTUKN N cenekumnm pacteHuni. Fanaongsbl
eCTeCTBEHHble N NCKYCCTBEHHble. MeToAbl NONy4eHUsa ran-noMaos: 6an3HeL0BbIN MeToL,
nceBAoraMnsi, MHAYLIMPOBAHHLIN aHAPOreHes3 B KyJbType MNblIbHUKOB, rmbpuansaums ¢
OPYrMMU BUAAMWN N CENTIeKTUBHAA 3IMMUHaLINSA XPOMOCOM B rTMBpMAHOM 3apoabiLle.
MpakTuyeckoe NCrnosib3oBaHMe N 3HaYeHne ranJonaoB B CeleKLMOHHOM npoLiecce.
LinTonnasmaTmnyeckas My>xckas cTepusibHOCTb pacTeHui (LUMC). KonbueBble 1 IMHeNnHble
OHK MuToxoHapuin pacTeHunin. MoBTopbl U BHYTPUMONeKynsapHas pekombuHaums. PHK-
penakTnposaHue MT-AHK 1 xumepHsble reHbl. Posib MT-XMMepHbIX reHoB B nposssieHnn LLIMC.
LMC kak npuMep B3aMMOAENCTBUA AAEPHbIX N MUTOXOHAPWANbHbLIX FeHOB. MonieKySapHO-
reHeTnyeckne MexaHn3Mbl BOCCTaHOBJIEHUS (DEePTUIbHOCTU NblibLbl, F€HbI- BOCCTaHOBUTENN
thepTunbHocTKM (Rf), ponb PPR 6enkos. CneundgunyHocTb Rf-reHos k Tuny LUMC. Tunebl
unTonsasmel Kykypy3bl - T (Texacckui), C (4appya) n S (Mmongasckuin) n nposisneHue LIMC.
MexaHn3M oencTBms reHoB-BoccTaHoBuTenen LIMC Ha npumepe Kykypy3bl C- S- n T-
LNTOMNIa3MON. IKOHOMUYECKOE 3Ha4YeHNe MyTaLuui MUTOXOHAPWANbHOrO reHoMa ”
npossneHus LUIMC. Ncnonb3osaHne LUMC B cenekunoHHOM npouecce. FeHeTn4yeckasa cxema
Nosy4eHNs MeXXJIMHeNHbIX rmbpnaos Ha ocHoBe MyTauun LUIMC n BoccTaHoBUTENEN
hepTunbHOCTN. PacnpocTpaHeHne NpakTU4eCcKoro npumeHeHns asneHnsa LMC B cenekuunm
CeNbCKOXO03ANCTBEHHbIX KyNbTyp. CNOHTaHHbBIN U MHAYLMPOBAHHLIN MyTareHes y pacTeHui.
Apnep-Hole n unTonnasMaTnyeckune Mytaumnm. OCHOBbI 3aKOHa rOMOJIOrNYeCKUX PSL0B
HacneacTBeHHOW u3MeH4YnsocTn H.U. BaBunosa. HAYLMPOBaHHbLIA MyTareHes pacTeHui
PDU3NYECKUMU, XUMUYECKUMN MyTareHaMm u TaxxenbiMm MeTannamum. CnekTp BO3HMKAKOLWNX
MyTauunn. OcobeHHOCTN BbIABIEHNS NHAYLMPOBAHHbLIX MyTauWi y pacTeHnn. OCHOBHble
MPUHLMNbI BblAENEHNA MyTauui y caMoonblainTenemn, NnepekpecTHUKOB U BereTaTusHoO
pa3MHO>XaeMbIX pacTeHUN. XUMepbl, CTPYKTYypa XMMEPHOro pacTeHns n cyabba MyTaHTHOro
cekTopa B oHToreHese. OCO6€HHOCTU reHeTNYEeCKOro aHaan3a pacTeHUN 1 BbIsIBAEHMNA
MyTaHToB B M1-, M2-, M3-nokoneHunax. NeHeTn4yeckn shPekTUBHbIE KNETKN U NX POJIb B
MPOSBIEHUN NHOYLUMPOBAHHbLIX MyTaunn. Tnel MyTaunin U MeTOAbl UX BblAeNeHNS.
XnopodunbHble n ambpuoneTasnbHble MyTauun. PacTuTenbHble TeCT-CUCTEMbI /19 OLEHKMN
MyTareHHoro AencTBUA pas/InyHbIX COeANHEHUN 1N (haKTOPOB OKpY>KaloLen cpeabl.
CenleKUNOHHbIe [OCTUXKEHMS C UCNONIb30BaHMEM MeToAa MyTareHe3a. XpoMOoCoOMHas
NHXeHepuna pacTeHnn. MaHnnynsLnum XpoMOCOMHbLIM COCTaBOM PacTeHU Ha YPOBHE LiesibiX
reHOMOB, OTAEJIbHbIX XPOMOCOM U UX CErMEHTOB C LLeNbi0 YBEJIMYEHNA FTEHETUYECKOro
pa3Hoobpa3uns KyibTypHbIX BUAOB.

4. eHeTUKa UMMYHUTETa pacTeHUN

MoHsATME NMMyHUTEeTa pacTeHuin. Bknag H.W. BaBnnoBa B n3y4eHun npobnembl UMMyHUTETA.
OcHoBHble BO36yaunTenn 6onesHen n BpegnTenn pacteHnn. MpakTnyeckoe 3HavyeHne
MN3YyYeHNS reHeTUKN UMMYHUTeTa pacTeHnn. OCHOBHbIE TUMbl UMMYHUTETa pacTeHUN.
Bpo>XAeHHbIN aKTUBHbIN UMMYHUTET — YCTONYMBOCTb K 60one3Hun, koTopas obecneynsaeTcs

0,5
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CBOWCTBaMWN pacTeHW, NPOSABAAIOLWLNMUCS Y HAX TOJSIbKO B C/ly4ae HanafeHua naToreHa.
Tunbl aKTUBHOIO MMMYHUTETa — HecneunduyHbii (6a3oBblii UMMYHUTET UK
ropu3oHTajsibHas YCTOMYMBOCTb) M CleundunyHbIN (BepTUKaabHas nan pacocneumnpunyeckas
YCTONYMBOCTb). [pnobpeTEeHHbIN UMMYHUTET pacTeHUin, 0COBEHHOCTU, OTANYUSA OT
nprobpeTeHHOro MMMYHMUTETa XXUBOTHbLIX. MONIEKYNSAPHO-TreHETUYECKME MEXAHN3MbI
Hecneundnyeckoro BpoXK-4eHHOr0 MMMYHMUTETa pacTeHUn. PeuenTopbl BPOXXAEHHOIO
HecneunmuyHoro MMMyHuTeTa U ux nurangbl. CTpykTypa peuentopos PRR. AkTusupyowmne
nx nuranasl PAMP, HAMP, DAMP — 4y>xepoAHbin buomaTepuras, NnonasBLINiA Ha NOBEPXHOCTb
KNeTKn. KoHCepBaTMBHOCTb peLenTopoB HecrneundrmyHoro uMMyH1uTeTa (Ha npuMmepe
peuenTopoB haaresMHa pacTeHUN N XUBOTHbIX). pyrmne KOMNOHEHTbl MMMYHHOIO OTBETa.
MonekynspHo-reHeTn4eckme MexaHu3Mbl CNeUndun4eckoro BpoXK-4eHHOro UMMYHUTETA.

S heKTOpPHbIE MOJIEKYJIbI MATOrEHOB (3ANCUTOPLI) N X peuenTopsbl (R - 6enkn). LlomeHHas
CTPYKTYpa peLenTopoB, OCHOBHble TuMbl. LRRS - CTPyKTYypHasa OCHOBa UMMYHHOIro oTBeTa
pacTeHun. R-reHbl Tuna | - camble NoAMMOpdHbIE FreHbl pacTeHU. Teopus CONPsA>XKeHHOWN 3BO-
Jloumnm xo3amMHa 1 napasmTta. F'mnoTtesa dPnopa «reH Ha reH». PyHKUNSA cannumioBon
KWUCNOTbl, )KaCMOHOBOW KWNC/IOTbI, 3TU/IEHa U Ap. FOPMOHOB B MMMYHHOM OTBeTe. Peakuusa
CBEPXYYBCTBUTENbHOCTU. Pasninyne oTeeTa Ha noepexxaeHue buotpodamm, HekpoTpodamu
1N HaCeKOMbIMUN. AHTOMOHM3M CUMHaJIbHbIX NyTen, y4acTBYOLWMX B 3awinTe oT 6noTpocdos 1
HEeKpOoTpotoB. BnnsHne naToreHoB Ha pasBUTNE UMMYHHOro oTBeTa. CTopoxeBas Moaesb
MMMYHUTETa. AYyTOMMMYHHbIE peakuun y pacTeHuin. BneHune rubpmaHoro Hekposa —
pacnpoCTPaHEeHHOCTb U FreHEeTUYECKUIA KOHTPOb. POsIb MOBUNBHBIX MIMMYHHbBIX CUFHAJI0B B
pPasBUTUN CUCTEMHOIO NPMOBPETEHHOr0 MMMYHUTETA N UMMYHHOW MaMATW.

5. FeHeTnKa OHTOreHesa pacTeHui

O6LMe NPUHLUMBLI PErYASLUN PA3BUTWA PAacTeHWin. FeHeTnYeckne 0CHOBbI pPerynsunm
pa3BUTUS pacTeHUIN PUTOrOPMOHaMK. [eHeTUYECKINIA KOHTPOIb MOpOreHe3a pacTeHuiA.
eHeTnYeCcKnii KOHTPOJIb PA3BUTUS Pa3HbIX 4OMEHOB 3apobila. FeHeTUYeCcKnin KOHTPO b
pa3BUTUS annKaNbHOW MepucTeMbl nobera, MNCTa, KOpHSA. FeHETUYEeCKNA KOHTPOIb
MHULMALNW LIBETEHWS, PA3BUTUA MEPUCTEMbI LIBETKA U OpraHoB LiBeTka. ABC-mMoaesb
reHeTU4YeCKOro KOHTPOJIS Pa3BMTUS LIBETKA.

0,5

6. leHeTn4Yeckme TexHONormm pacTeHunin B
peleHnn 3a4ay cenekumm n ceMeHoBoACTBa

FeHeTnYyeckan nHXXeHepus pacTeHnin. CcTopmnsa NoslyYeHns TPaHCreH-HbIX pacTeHUn.
MeToAbl NOJly4eHUA TPaHCreHHbIX pacTeHUn. MpsMble MeToAbl MOlyYeHUS TPaHCreHHbIX
pacTeHuin. BekTopbl AnA reHeTM4YeCcKon TpaHchopMauum pacteHnin. CospaHne
KOMHTErpaTuBHbIX U BMHApPHbBIX BEKTOPOB A5 NepeHoca YyxepoaHon AHK. Micnonb3oBaHume
CeNIeKTUBHbIX MapKepoB 1 pernopTepHbIX reHoB. 061acTu NPpUMEHeHNa TpaHCreHHbIX
pacTeHun. NonyvyeHne Kaye-CTBEHHO HOBbIX MPOAYKTOB Ha OCHOBE TPaHCreHHbIX pacTeHWN:
C 3aMefJIeHVeM CO3pPEeBaHNA N KOHTPOJIPYEMbIM CO3pEBaHNEM; YJlyHLLEHME MULLEBBIX N
TEeXHONOrNMYeCKMX CBONCTB; YCTONYMBbIE K repbuumaam; ycTon4mBble K HACEKOMbIM-
BpeauTenam; yctonymeble K 6onesHam n ap. Metabonnyeckasa nHxXeHepusa Ha oCHOBe
TPaHCreHHbIX TEXHOJIOTMIA - BOCCO3aHne OTCYTCTBYOLWNX MeTabonnveckmnx nyTen.
TpaHCcreHHble pacTeHus puca C KapoTUHOUAAMN, TPAHCTeHHbIE pacTeHuss ToMaTa C
nJoaaMun, HakanaMBaloLWMMN aHToLMaH, roaybble po3bl 1 rBO3ANKW. TpaHCreHHble pacTeHus
- NPOAYLEHThl hapMaLeBTU4eCKnX 6enKoB, BakLUH, aHTUTeN. TpaHchopmaums
xnoponnactHon AHK. Pa3zpaboTka MeTOA0B 3allMThl OKpPY>XKaloLen cpeibl Ha OCHOBE
TPaHCreHHbIX pacTeHnin. buoaerpagmpyemblie MaTepuasbl Ha OCHOBE TPaHCIMeHHbIX
pacTeHun. TpaHCreHHble pacTeHna A8 04UCTKM NOYB 1 BOAOEMOB (MoraowatoLwime n
pa3pyLualolme TOKCUYHble CoeaAnHeHns). TpaHCreHHble pacTeHNs - TecTepbl 3arpPA3HEeHNN.
BrnoToNNMBO M3 TPaAHCreHHbIX pacTeHUN. ApryMeHTbl MPOTUBHNKOB NCMOJIb30BaHNA
TPaHCreHHbIX pacTeHun. MoTeHumnanbHble NpobaeMbl NCNONbL30BAHWNS TPAHCT €HHbIX
pacTeHUn N NyTU Nx pewenHns. FleHoMHoe pefakTupoBaHue pacteHun. Cnctema CRISPR- Cas

1,0
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019 NONyHEeHUA LeneBbiX MyTauni B pasnyHbliX pacTUTeNbHbIX OpraHu3Max. Tunbl MyTauun,
reHepupyembix CRISPR-Cas9. PepgakTopbl LMTO3MHOBLIX 0cHOBaHun (CBE) n peaakTopel
afeHNHOBbIX 0CHOoBaHW (ABEs) Ha ocHoBe CRISPR u nx ocobeHHocTn. MonekynsipHo-
reHeTn4eckne Mapkepsbl B pelleHnn yHAaMeHTaNbHbIX U NMPaKTUYeCKMX 3a4ay reHeTuKun, n
cenekumun. Tnnbl reHeTUYECKNX MapKepoB. MeToAbl CO30aHNA FreHeTUYEeCKNX MapKepos.
OcobeHHOCTN NPUMEHEHUSA FreHETUYECKUX MapKepOB B PeLLUeHNN FreHeTUYECKUX 1
ceneKkuMoHHbIX 3a4a4. Mapkep- onocpefoBaHHas cenekumsa pacteHnn. MpuHUMnb FeHOMHON
cenekumn pacteHui. NpakTrnyeckme npumMepbl NPUMEHEHNS METOL0B MapKepHoM n
reHOMHOW CesieKLUn pacTeHNN.
5 7. MoHATue copTa. CopToUCnbiTaHue Knaccngumkaums copToB no crocobam BOCNPOU3BOACTBA, FEHETUYECKOMY COCTaBY, 4 0,5
0CcobEHHOCTSIM XapaKTepUcTukmn, cnocobam ncrnonb3oBaHus. Ero uenm n 3agayun. Buabl
copToucnbiTaHN. MeTogmnKa copToncnbiTaHMsa. cnblTaTesbHble KyAbTypbl. OLeHKa
reHeTNYeCKOro yay4lleHUsa IeCHbIX Nopos,
5 8. MocTosHHasa necocemeHHas 6asa. Ha3Ha4veHwne MNJ1IC6. O6bekThl NJICH. 4 0,5
5 9. JlecoceMeHHble naaHTauun Ha3Ha4eHue, 3aknagka, yxon, ucnoso3sosaHue. JICI1 nepsoro n nocaeanyoLmnx nopsaaKkos. 4 0,5
KnoHoBble n cemencTBeHHble JICI.
5 10. EQVHBIN FreHETUKO-CENEKLVIOHHbIN 06bekTbl EFCK. IX Ha3HavyeHne, NopsAoK Co3AaHus N yyeTa. 4 0,5
KOMTIIJ1eKc.
5 11. CenekuyMoHHbIE KaTEropmm ceMsiH. MopsAoK 3aroTOBKK, y4eTa U XpaHEHUS CEMSAH 4 0,5
5 12. BeretaTuBHOE pa3MHOXXEHME paCTEeHUN. [Mopocnb, OTBOAKW, KOPHEBbIE OTMNPbLICKWN, KOPHEBULLLA. AyTOBereTaTUBHOE pa3sMHOXeHue 4 0,5
apesecHbIx nopof. CtebnieBble, KOpHEBbIE, YepeHKN. PasMHOXXeHMe NopoC/bio, 0TBOAKAMY,
KOPHEBbLIMY OTMPbICKaMU, AefleHneM KycTa. [eTepoBereTaTUBHOE Pa3MHOXEHMNE JIeCHbIX
pacTeHuin. OCHOBHbIE BUAbl MPUBMBOK JIECHbLIX MOPOA - CEpALEBMHA Ha kKaMbuin, kambuin Ha
Kkambun, B pacLlen, KonyanposKa, B 6OKOBOM 3ape3, «B MELLIOK», 3a KOpy, B TMMOKOTW/Ib, CO
BCTaBkon. OKynpoBKa, abnakTuposkKa.
5 13. NMony4yeHne nNocago4yHOro maTepuana MoAroToBKa NCXOAHOro MaTepuana, NuTaTesbHble cpelbl, TexHonorna pabor. 4 0,5
pacTeHUNn MeToA40M KNOHaNbHOMO MUKPO- Wcnonb3oBaHme MeToda OJ15 NOJyHEHUA HOBbIX TeHOTUMOB. eHHas NHXXeHepus.
Pa3MHOXXEHMUS.
5 14. Cenekumnsa OCHOBHbIX JIeCHbIX MOPOA,. Cenekumsa 0CHOBHbIX sleCcHbIX nopod. CocHa, enb, AncTBeHHUUa, Ay6, byk, ScCeHb, TONOb, 1 1,0
b6epesa, onbxa, NewmHa, opex rpeukunin, obnennxa, Ayb KpacHbl, akaums benas.
5 15. dopMa NpomMexyTO4YHOM aTTecTauunm:
5K3ameH
NTOro: 51 2

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4yebHbIM NN1aHOM He NpeayCMOTPEHO

31/116




5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUMA M APYrux BONpocoB AJsigd CaMoOCTOATEJNIbHOIro
n3y4vyeHusn
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HeHus
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1. CTpYKTYPHO- PYHKLMOHaIbHaa opraHusaumsa
reHoMa pacTeHuUn n aHanms QyHKUNN reHa

CTpYyKTYpHO-DYHKLMOHabHasA OpraHn3auma reHoMma o4Ho- U ABY-A0/bHbIX
pacTeHUn Ha NpuMepe MoAesbHbIX pacTUTeNbHbix 06bekToB: (Oriza sativa,
Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus). NMpeactaesnenne o
rOMOJIOrUN U FOMEOJIOr MK, CUHTEHUN U KOJIMHEapHOCTM FreHOMOB. MpuHLUMNbI
CPaBHMTEJIbHOrO KapTUPOBaHWSA. BHyTpMBMAOBOM NOAMMOPHN3IM FEHOMOB pacTeHUN,
MeToAbl aHanu3a.B3anmonencTeme S4epHOro U XJI0poniacTHOro reHOMOB (Ha
npumepe sgepHbix reHos GUN-1,2,5 n PO®-kapbokcmnasbl). MNeHbl Rubisco. AaepHbie
reHbl Kak peryasTopbl 3KCNPeCcCuMn XJ0ponaacTHbIX FeHoB. [lokasaTenbCTBa
3HAO0CMMOBNOTNHECKOrO NPOUCXOXAEHUSA NnacTua. OcobeHHOCTM opraHm3auum MT-
reHoMa, KOHCEpPBaTUBHOCTb MT-FE€HOB 1 BbICOKasa BapnabenbHOCTb B NOpsAAKe Ux
pacnono)xeHnsa. MobunbHble reHeTuYecKe 31eMeHThl pacTeHnin. KoHTponnpyoLme
3/1€MEHTbl PaCcTeHUN N UCTOPUSA UX OTKPLITUSA, OT b. Mak KNMHTOK 0 HacTosLero
BpemMeHU. Acu Ds-aneMeHTbl Z.mays. MosnekynspHoe ofoMallHMBaHne
TPaHCMNO30HOB. TPaHCMO30HHbIN MyTareHe3 pacTeHUN. TPaHCMO30HbI Kak
reHeTN4eCKUn NHCTPYMEHT ONa uccnenosaHns GyHKLUW reHa n 6enka.
Vicnonb3oBaHme TPaHCMO30HOB A1 HanNpaBJIEHHOr0 MyTareHesa N nHakTMBauum
reHa. OQHOKOMMOHEHTHasa CUCTeMa Ha OCHOBe AcC-2/1IeMeHTa KyKypy3bl ¢ CaMV 35S-
nPOMoTopoM. [IByXKOMMNOHEHTHasa cnctemol Ac/Ds v apyrme CUCTeMbl TPAaHCMNO30HOB.

1-2
Hepens

4

10

2. CNCTeMbl Pa3MHOXEHUSA PAaCcTeHU 1 X
reHeTMNYeCcKuin KOHTPOJIb

FeHeTn4eckne 3(pdeKThl Npn BereTaTUBHOM U NMOJIOBOM Pa3MHOXEHUU, Npu
CaMOOMbIJIEHUN N MepeKpecTHOM ONN0A0TBOPEeHUN. HecoBMeCTMOCTb,
FeTepomopdpHasa n romomopdHas. MexaHn3Mbl 0AHONOKYCHOW (S-/10KyC)
HEeCOBMeCTMMOCTU: raMeTopPnTHas HECOBMECTUMOCTb C S-PHK-a3HbIM XXeHCKUM
netepMnHaHTOM (Solanaceae); cnopomTHas HECOBMECTUMOCTb C S-
rANKONpoTenHoBbIMU XXeHCKuMU (SRK) n myxckmumm (SCR) peTtepMmHaHTamm, posb
siRNA B perynauunm peakumm caMoHecoBMeCcTUMOCTU. Ponb n dhyHkums 6enkos
Argonaute n RBR B KOHTpoJsie pa3BUTUSA XXEHCKOro rametTouTa. KoopanHnposaHHoe
pasBuTMe 3apoabllla 1 sHgocnepma, reunsl FIS2, FIE, MEA, PHERES1 A.thaliana. eHbl
MET1 n DME perynatopbl 3KCApeccnn maTepuHCKOro annens reHa MEA B
3HAocnepme.

3
Hepens

10

3. FeHeTn4eckne MeToabl Cenekumm

Monunnonans. MexaHU3Mbl BOSHUKHOBEHMWSA MOJIMMIONA0B U UX KNacCudukaums,
asTononoaunJonasl 1 ansonoavniaonasl. BanaHne noavniaongmsaumm Ha
3KCMNPEeCCUIo reHoB Y asisIonoannIona0B: iBJIeHNe 3aMOJIKaHNA OyManLMPOBaHHbIX
reHoB (peumnnpokKHoe 1 opraHcneundgunyHoe), ansepcndukaumna pyHkLmn,
MN3MeHEeHMe YPOBHA IKCMPECCUUN. DNUreHeTUYeCKNn MexaHn3m 3aMoIKaHUsA reHoB.
CuHTeTnYeckune noannaonabl apabnaoncmnc ons n3yveHusa sKcnpeccum
OYNANUNPOBAHHbLIX FEHOB B psAAy NOKosIeHUW. Tunbl aHeynaonaos. MOHOCOMHbIN U
HYNIMCOMHBIV aHaIn3 Ha NpuMMepe NweHnubl. FeHeTuyeckas cxema nony4yeHns
MeXJINHENHbIX TMBpnaoB Ha ocHoBe MyTauun LLMC n BoccTtaHoBUTENEN
hepTUNbLHOCTU. PacnpocTpaHeHne npakTU4eckoro npumMmeHeHus asnexHns UMC B
cesleKLUMN Ce/IbCKOX03ANCTBEHHbIX KYJIbTYP.

4
Hepens

10
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
6 4. leHeTUKa UMMYHUTETa pacTeHnn MonekynsipHO-reHeTn4eckmne MexaHn3Mbl Hecrneynpmnyeckoro BpoXXA4eHHOro 5 4 10
MMMYHUTETa pacTeHn. PeLenTopbl BPOXXAEHHOI0 HecneunuyHoro MMMyH1UTeTa 1 | Hegens
ux nuraHgbl. CTpykTypa peuentopoB PRR. AKkTusupyoLwmne nx nuradas PAMP, HAMP,
DAMP — 4y>xepofgHblii 6MoMaTepua, NonasBLUMA Ha MOBEPXHOCTb KIETKMU.
KoHcepBaTUBHOCTb peLenTopoB Hecneunpn4yHoro MMMyHuTeTa (Ha npumepe
peLenTopoB haaressiMHa pacTeHUN N XNBOTHbIX). Ipyrmne KOMNOHEHTbl UMMYHHOIO
oTBeTa.MoneKkynapHo-reHeTn4eckne MexaHn3mMbl cneundrnyeckoro BPoOXX4eHHOr 0O
MMMyHUTETa. IPPEeKTOPHbIE MOJIEKY bl MAaTOreHoB (3IMCnTOopLI) N nx peuenTtopsbl (R
- 6enkn).
6 5. FeHeTnKa OHTOreHesa pacTeHui ABC-Mopenb reHeTn4eckoro KOHTPOISA pa3BMTUS LiBETKaA. 6 4 10
Hepens
6 6. leHeTu4Yeckme TexXHONOrnmm pacTeHnn B Co34aHne KouHTerpaTuBHbIX 1 BUHaPHbLIX BEKTOPOB A1 NepeHoca Yy>XepoaHON 7-8 4 12
pelleHnn 3aga4y cenekymnm n ceMeHoBoaCcTBa OHK. Ncnonb3oBaHme CeNeKTMBHbLIX MapKepPOB N pernopTepHbIX reHOB. TpaHCreHHble | Hepens
pacTeHus - NpoAyLeHTbl hapMaueBTUYeckux 6enkos, BaKLUWH, aHTUTE.
TpaHchopmaumsa xnoponnactHon HK. FeHOMHOe peJakTpoBaHNUE paCcTEHWIA.
Cuctema CRISPR- Cas gns noayvyeHus LenesbiX MyTauum B pas3inyHbIX
pacTuUTeNbHbIX OpraHn3max. Tunel MyTauni, reHepmpyembix CRISPR-Cas9.
PepnakTopbl LMTO3UHOBbLIX 0OCHOBaHuUM (CBE) n pepakTopbl aA€HUHOBbLIX OCHOBaHUN
(ABEs) Ha ocHoBe CRISPR u nx ocobeHHOCTH.
6 7. MoHATune copTa. CopTOMCNbITaHME NckyccTBeHHbIN oTH6op. HanpaBneHHbIn oT6op. BeccosHaTenbHbIn 0T6op.OTOOP 9 4 12
spagoTmnos. OTbop kAanmaTunos. MNoHsATMe 06 nHamemayanbHoM otTbope Hepensa
(meToaMNeaurpn). OcobeHHOCTN NpUMeHeHUst MeTogoBoTOOpa.
6 8. MNocToAHHas necocemeHHas 6asa. OpraHu3saumns NoCTOSHHOM Neco-ceMeHHon 6a3bl. TUMbl CKpeLLnBaHni, 10 4 12
npumMmeHsemble Nnpu rimbpmnansaunm. KOMbUHaULMOHHbIE CKPELLUBAHWS. Hepensa
TpaHcrpeccmBHble ckpewwmnsaHus. Feteposnc. OCobeHHOCTN NCMOJIb30BaHNS
rmbpnaos Npu NecoBblpalLlMBaHUN.
6 9. JlecoceMeHHbIe nMaaHTaumn OpraHu3sauunsa neco-ceMeHHbIX NnaHTauum n pabota B HMX. OboralieHne NCXogHoOro 11 4 12
MaTepuana npym MHTpoayKumn. Metoabl coxpaHeHus reHodoHaa. CoxpaHeHune Hepens
reHooHa JeCHbIX pacTeHnin. CenekuMoHHbIN NpoLecc B IeCHOM X035ACTBE.
6 10. EQVHbBIN reHeTNKO-CeNeKUMOHHbIN Co3haHve eAnHOro reHeTUKo-CeNneKLMoHHOro KomrnJekca n paboTa B HeMm. 12 4 12
KOMIJ1eKC. Hepens
6 11. CenekymoHHbIE KaTeropmm cemMsH. KaTeropumn ceMaH ons OCHOBHbIX necoobpasytowmx nopon Pecnybnmkn Agbires 13 4 12
Hepens
6 12. BereTaTyBHOE pPa3MHOXXeHNe pacTeHNN. BeretaTuBHOE pa3MHOXeHME OCHOBHbIX necoobpasytomx nopos B Pecnybnuke 14 4 12
Anbires. PasMHo)XXeHne MeTOA0M KynbTypbl TKaHW.Pa3sMHOXeHe pacTeHni Hepens
YyepeHKOBaHMeM.Pa3MHOXXeHMe pacTeHnn 0TBoOAKaMN.Pa3MHOXXeHne pacTeHun
MPUBUBKON.
6 13. NMony4yeHne nocago4yHoOro matepuana MonyyeHne NocafoyHOro MaTepuasa B JIECHOM X035ACTBa B Pecnybnvke Apbires 15 6 12
pacTeHUn MeToA0M KJIOHaJIbHOrO MUKPO- Hepensa
Pa3MHOXEHMUS.
6 14. Cenekums 0OCHOBHbIX IECHbIX NoOpofa. Cenekuus enn. Cenekumsa nuxtbl. Cenekumns nUCTBeHHUUbl. Cenekuuns aceHs. 16-17 5 13
Cenekuuns 6epesbl. Cenekuns onbxu. Cenekums gyba. Cenekumns akaumm 6enon. Hepensa
6 15. dopMa NpoMe)XyTO4HOW aTTecTaumun: 18
SK3ameH Hepens
NTOro: 59 159
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5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl N0 AUCUMUNJIMHE

Moaynb

pJaTa, MecTo nposeneHus

Ha3BaHue meponpuaTusa

dopmMma npoBeaeHUsn
MeponpuaTus

OTBEeTCTBEHHbIN

JdocTuXXeHus
oby4yalowmuxcs

Moaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnefoBaTeNbckas
[eaTeNbHOCTb

03.2026 Nopoackowm napk r.
Marikona

IpynnoBas 3KCKypcus.
OnpepeneHne niaCoBbIX,
MWHYCOBbIX, HOPMaJibHbIX
LepeBbeB

lMpakTuyeckoe 3aHATHNE

LUwnky O.M.

MKYB-3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

630.165(07) BBK 42.3 M 54 MeToanyeckmne pekoMmeHgauum un
TecToBble 3aflaHns N0 AncuunnanHe «JlecHas reHeTuKa,
cenekums n cemeHosoactso" / ®rbOY BO Mawkon. roc.
TeXHOJ1. YH-T ; cocTaBuTenb CasoHel H.M. - Maiikon : 6/u,
2018. - 15 c. - bubavorp.: c 14 (5 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691

631.52(07) BBK 28.54 I 34 'eHeTuKa, cenekuums,
61MOTEXHOJIOr MM B JIECHOM XO3ANCTBE N Caf0BO-NMapKoOBOM
cTpouTensctee / ®rBOY BO Mawnkon. roc. TEXHOM. YH-T ;
cocTaBuTenb Tpywesa H.A. 2023. - 17 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100058777&DOK=0
C743F&BASE=0007AA

631.52(07) BBK 28.54 I 34MeToOmM4Yeckne pekoMeHgaumm n
TecToBble 3aflaHns N0 AncumnnianHe «JlecHas reHeTuKa,
cenekums n cemeHosoacTtso" / ®rbOY BO Mawkon. roc.
TeXHOJ1. YH-T ; cocTaBuTenb CasoHel H.M. - Maiikon : 6/u,
2021. - 15 c. - bubavorp.: c 14 (5 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691&DOK=0
BD378&BASE=0007AA

631.52(07) BBK 42.374 M 54 MeToAn4Yeckne pekoMmeHgauunm
K NMPaKTMYEeCKUM 1 TECTOBbLIM 3afaHNsM N0 AUCLMMIINHE
"F'EHETUKA, CEJIEKUWSA N BUOTEXHONIOI NI
JEKOPATUBHbIX PACTEHUN" / CocTaBuTen® Ky3eHko M.B.,
Tpywesa H.A. - Mankon: U3a.-80 UM KyyepeHko, 2022

http://lib.mkgtu.ru:8002/libdata.php?id=90005685&DOK=0B
B1FD&BASE=0007AA

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

575(075.8) Ll 18 Llapes, A.ll. FeHeTMKa NIeCHbIX LPEBECHbIX
nopog : y4ebHuk ons sysos / A.M. Llapes, C.M. Norun6a, H.B.
Nayp ; M-Bo obpa3oBaHusA n Haykn P®, ®r60Y BINO Moc.roc.
YH-T neca. - 2-e n3f. - MockBa : 13patenbcTBO MOCKOBCKOIro
rocyfapCTBEHHOr0 yHMBepcuTeTa neca, 2013. - 381 c. -
CnoBapb TePMUHOB: C. 332-363. - Bubnawnorp.: c. 365-375 (189
Ha3B.). - ISBN 978-5-8135-0517-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+039
179

630.165(07) M 54 MeToan4eckme pekoMeHJaumm n
TeCcToBble 3aflaHuns No AucuunnianHe «JlecHasa reHeTuKa,
cenekumsa n cemeHosoacteso" / ®rbOY BO Mankon. roc.
TeXHOJ1. YH-T ; cocTaBuTenb Ca3soHel H.M. - Maiikon : 6/u,
2021.-15c.-3b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100052691. - Pexxum
nocTtyna: ceobogHbln. - bubnunorp.: ¢ 14 (5 HasB.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691

Obuwasn cenekuymns pactenmn / KO. b. KoHoBanos, B. B.
MbinbHeB, T. . Xynauapwus, B. C. Pybeu. — 5-e n3a., ctep. —
CaHkT-lMNeTepbypr : JlaHb, 2023. — 480 c. — ISBN
978-5-507-45737-3. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6nbnnoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/282386

https://e.lanbook.com/book/282386

NecHas cenekumsa : y4ebHMK oNns CTyneHToB
Necoxo03saNCTBEHHbIX cneunansHocTen / B. M. beccyeTHOB, E.
XK. KeHT6aes, H. H. bBeccyeTHoBa, b. A. KeHT6aeBa. - AnMaThbl
: Hyp-MpwuHT, 2015. - 358 c. - 3BC IPR BOOKS. - URL:
https://www.iprbookshop.ru/67081.html. - Pexxum goctyna:
rno nognucke. - ISBN 978-601-241-527-8

http://www.iprbookshop.ru/67081.html

630.165(075.8) LI 18 Llapes, A.IN. Cenekumns NecHbIX 1
[EeKOPaTUBHbIX LPEBECHbIX PaCcTEHUIA : y4ebHUK Ans BY30B /
A.M. Uapes, C.M. Moruba, H.B. Jlayp ; M-Bo obpa3oBaHunsa 1
Haykun PO, ®Ir'bOY BINO Mock. roc. yH-T neca. - MockBa :
MIrYyn, 2014. - 552 c. : un. - I'pndp: PekomengosaHo YMO no
obpa3oBaHuio B 06nacTu necHoro gena. - MNpun.: c. 538-542.
- bubawnorp.: c. 512-537. - ISBN 978-5-8135-0605-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+03D
063

KeHTbaeBa,, b. A. JlecocemeHHoe peno : y4ebHoe nocobue /
B. A. KeHTbaeBa. - AnmaTbl : Hyp-MpuHT, 2015. - 124 c. - 9B6C
IPR BOOKS. - URL: https://www.iprbookshop.ru/67082.html. -
Pe)xum pgocTtyna: no nognucke. - ISBN 9965-720-60-6

http://www.iprbookshop.ru/67082.html

Casenbes, B. A. CemeHHON KOHTpoOsb / B. A. CaBenbeB. — 4-e
n3g., ctep. — CankT-MeTepbypr : JlaHb, 2022. — 236 c. —
ISBN 978-5-507-45655-0. — TeKCT : 3N1eKTPOHHbIN // JlaHb :

https://e.lanbook.com/book/277088
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HasBaHue CcblsIKa

3/1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/277088

KapmaHoBa, E. M. MNpakTukym no reHeTuke : yyebHoe https://e.lanbook.com/book/200846
nocobue ans Bysos / E. M. KapmaHoBa, A. E. bonros, B. U.
MuTIOTbKO. — 3-e u3ga., ctep. — CaHkT-MNeTepbypr : JlaHb,
2022. — 228 c. — ISBN 978-5-8114-9773-7. — TeKcCT :
3JIEKTPOHHbIN // JlaHb : 31eKTPOHHO-6MbnnoTevyHas cnctema.
— URL: https://e.lanbook.com/book/200846

Y4yebHo-MeTOoOM4YECKMEe MaTepuabl A1a caMocToaTesIbHON paboTbl 0by4vatowmxcsa us yncna
VHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLLeHMAMKN 3peHuns:

e B MevyaTHOW hopMe yBEeJSINYEHHbBIM LPUGTOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeEHTa,

B hpopmMe ayaunocpanna,

e B NnevyaTHom popMe Ha s3blke bpanns.

ONns nuu c HapyLleHuamMmn cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMopHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

JIECHOr0 U OXOTHUYbEro X035

ONK-1.1 /icnosib3yeT OCHOBHbIE 3aKOHbl eCTeCTBEHHOHAYYHbI

CTBa

X AncunniinH ana peweHna cta

HOAPTHLIX 3a8a4 B obnactu

2 2 Arpoxmmusa n
arponoysoBefieHne

1 1 [eopesnsa c ocHoBaMu
JleCcHOro KagacTpa

1 1 bronorus necHblx pacTeHun

2 3 OeHpoponorus n reorpadus
Jnecos

2 2 brvonorus NTuu n 3sepen

4 4 WNHdpopMaumoHHble
TEexHoJ0rnm

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

6 6 Lncpposasa TpaHchopmaums
oTpacau

5 6 JlecHas reHeTuKa, cenekuyms
1 CeMeHOBOACTBO

3 4 JNlecHas uTonaTonornsa n
3HTOMOJIOrns

1 2 BBeneHune B fiecHoe fesno

1 2 NcTopus pa3BnTuUs OXOTb

3 3 Denppodgnopa CesepHoro
KaBKa3sa

3 3 JlecHble NTuubl 1 3BEpU
CeBepHoro KaBkasa

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN
KBaAnuKaLnmoHHom paboTsl

5 5 NH>xeHepHasa brnonorus ¢
oCHoBaMu naHawadTHOro
nJjaHMpoBaHus

5 5 CncTeMbl UCKYCCTBEHHOIO
MHTeNNeKTa

4 5 BnoskoHoMMKa

NMKYB-3.1 CnocobeH nnaHupo

BaTb, OPraHM30BbliBaTb N KOHTP

Nnocago4yHOro MmaTepuasia B OTKPbITOM N 3aKPbITOM rpyHTe

O1IMpOBaThb BbIMOJIHEHNE pa60T

Mo BbipalMNBaHUIO

2 Arpoxmmusa n
arpornoysoBefeHne

5 6 JlecHas reHeTuKa, cenekums
N CEMEHOBOACTBO

7 7 MapKeTUHI 1 MeHe)KMEeHT B
JIeCHOM X035INCTBE

7 8 MalmnHbl 1 MEXaHU3MbI B
JIECHOM U OXOTHUYbEM
X038NCTBax

6 7 TexHOo0rnsa 3aWnThl Neca

3 4 JNlecHas uTonaTonorusa n
3HTOMOJIOrUs

45 45 JlecHble KyJIbTypbl

3 3 OeHnppodnopa CeBepHOro
KaBka3sa

3 3 JlecHble NTULbl 1 3BEPU
CeBepHoro Kaekasa

8 9 WHTpoayKUNS NeCHbIX
pacTeHun

8 9 JlecHoe ceMeHOBOACTBO

4 4 Hay4Ho-nccneposaTtenbckas

paboTa (mony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
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STanbl d)OpMMpOBaHMiI KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
nccnenoBaTebCkon paboThl )
6 6 TexHonornyeckas (NPoeKTHo-
TEXHOJI0rn4yeckKas) npakTuka
7 8 Hay4Ho-nccneposaTtenbcKas
paboTa
8 9 MpenannnoMHas NnpakTuka
8 9 BbinonHeHne n 3awuTa
BbIMYCKHOMN
KBaJIMnKaLMoHHOM paboTbl
5 5 bunonHgnkaumsa

MKYB-3.2 CnocobeH nnaHMpoBaTb, OPraHM30BbIBaTb N KOHTPONMPOBATb BbiNOJHEHWE PabOT MO BbipalLMBaHUIO CEAHLIEB

OpEeBeCHbIX 1 KYCTapHUKOBbIX MOPOJ B 3aKPbITOM rpyHTE
2 Arpoxmmusa n

arponoysoBefeHne

5 6 JlecHasa reHeTuKa, cenekuuns
1 CEMEHOBOACTBO

7 7 MapKeTUHI N MeHeg XMEeHT B
JIECHOM X035CTBE

7 8 MalmnHbl 1 MEXaHU3MbI B
JIECHOM N OXOTHUYbEM
X03ANCTBax

3 4 JNlecHas ¢uTonaTonormvsa n
SHTOMOJIOr s

45 45 JlecHble KyibTypbl

8 9 NHTpoayKumsa necHbix
pacTeHun

8 9 JlecHoe ceMeHOBOACTBO

4 4 Hay4Ho-nccnepoaTtenbCcKas

paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboThl )

6 6 TexHonormnyeckas (NPoeKTHo-
TEXHOJI0rn4yeckKas) npakTuka

7 8 Hay4Ho-nccnepoaTtenbCcKas
paboTa

8 9 MpenannnoMHas NnpakTuka

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN

KBaJIMUKaLMoHHOM paboTbl

MKYB-3.3 CnocobeH nnaHMpoBaTb, OPraHNU30BbIBaTb, KOHTPOIMPOBATb BbINOJIHEHME PaboT MO BbIpaLLMBaHNIO CaXKEHLEB B
MOCEBHOM U LUKOJIbHOM OTAeNeHUN MUTOMHKKa

2 2 Arpoxmmus n
arpono4ysoBefeHune

5 6 JlecHas reHeTuKa, cenekums
N CEMEHOBOACTBO

7 7 MapKeTUHI 1 MeHe)KMEeHT B
JIECHOM XO35INCTBE

45 45 JlecHble Ky/ibTypbl

8 9 WNHTpoayKumsa necHbix
pacTeHun

8 9 JlecHoe ceMeHOBOACTBO

4 4 Hay4Ho-nccnepoBaTtenbCcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboThl )

6 6 TexHonormn4yeckas (NPoeKTHo-
TEXHOJI0rn4yeckKas) npakTuka

7 8 Hay4Ho-nccnepoBaTtenbCcKas
paboTa

8 9 MpenannioMHas NpakTuKa

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOMN

KBaJIMnKaLMoHHoM paboTbl

7.2. OnucaHue nokKasaTeJsiel U KpuTepues OLEHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLEeHUBaAHUA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

MKYB-3: CriocobeH BbIpalMBaTh NOCaA0YHbIA MaTepMaa APEBECHbLIX Y KYCTapHUKOBLIX NMOPOJ, A5 1IeCOBOCCTAHOBEHUS,
NlecopasBefieHns U 03esieHeHns

MKYB-3.3 CnocobeH nnaHMpoOBaTb, OPraHN30BbIBaTb, KOHTPOJIMPOBATL BbINOJHEHME PaboT MO BbIpaLLUMBaAHNIO CaXKEHLIEB B
MOCEBHOM U LUKOJIbHOM OTAeNeHUN MNTOMHUKa

3HaTb: 3HaThb: -
pacnpoCcTpaHeHHbI
€ COCTaBbl
MOYBEHHbIX
cybcTpaToB B
KYNbTUBALMOHHbIX
COOPY>XXEHUAX U
OTKPbITOM FPyHTE;
- TeXHoNoruwo
YKOPEHEHMS ”
BblpalLNBaHNS
YepeHKOBbIX
Ca)KeHLeB 1
COPTUMEHT
OpeBecHbIX 1
KYCTapHUKOBbIX
rnopoa ons
YyepeHKOoBaHUA B
3aKpPbITOM FpyHTE
1N OTKPbITOM
rpyHTE; -
3aBMCUMOCTb
YKOPEHEHMS
YepeHKOB 1 UX
COCTOSIHUA OT
pPe>XX1MMOB cpefibl U
BMOOBbIX
ocobeHHoCTen
pacTeHun; -
OCHOBHble YCN0BUA
0151 YKOPEeHEeHNn B
rMapHUKax u
Tenauuax; -
onTUMasbHble
peXXnUMbl
TemnepaTypbl U
BNIAXKHOCTU
BO34yXa n
MoYBEHHOr o
cybcTpaTta B
KYNbTUBALMOHHbIX
COOPYXXEHUAX; -
BAUSHUE CTEMNeHu
OCBELLEHHOCTMH,
MeXaHN4YecKoro un
XMMUNYECKoro
cocTaBa
MoYBEHHOr o
cybcTpaTa Ha
YKOpPEHeHMne
4yepeHKoB B
KYNbTUBALMOHHbIX
COOPY>XXEHUAX; -
ocobeHHOCTKN
3aroToOBKMU
YepeHKOoB
XBOWHbIX,
JINCTBEHHBLIX U
KYCTapHUKOBbIX
nopoa un
MoAroTOBKN UX K
rnocagke; -
pe>X1UMbl yX040B 3a
rnocagkamu B
rnepuoa nx
BblpalLNBaHNS; -

T

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YCTHbI onpoc,
TeCcToBble 3a4aHunA
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

oTNNYNS
arpoTexHUKN
YyepeHKOBaHUA B
KpynHorabapuTHb!
X Tennauuax n
rMapHWKax; -
CpaBHUTENbHbIE
ocobeHHoCTKN
arponpuemoB
BblpalLNBaHNS
YepeHKOBbIX
Ca)keHLeB B
3aKpbITOM 1"
OTKPbLITOM FPyHTE;
- UIHCTPYMEHTHI,
obopypnoBaHue
MexaHu3auus ans
3aroToBKMU
YepeHKOB 1"
BblpalLNBaHNS
YepEeHKOBbIX
Ca)keHLUeB; - uenn
BeretaTMBHOIO
Pa3MHOXXeHMSs
cnocobom
NMPUBUBKN;
TexHosorusa
BblpalLNBaHNS
MPUBUTOrO
rnocago4Horo
MaTepuana; - BUab
MaTOYHbIX
naaHTauunm ans
3aroToBKM
YepeHKOoB 1"
cnocobbl nx
co3faHus; -
TpeboBaHus K
noyBaMm naaHTauum
1 cnocobam mnx
rMoAroTOBKMU; -
MapKMpoBKa
MPUBUTBIX
Ca)XEHLEB; -
arpoxXMMuKaThl,
repbuungbl 1
CpeacTBa 3alUNThI
OT BpeAHbIX
OpraHn3Mos,
rnpumMeHsiemMble B
MaTOYHbIX
naaHTaumsx; -
ocobeHHoCTKN
BblpalLNBaHNS
NPUBUTOrO
rnocago4Horo
MaTepuana
oTOeNIbHbIX
OPEBECHbIX MOPOA;

YMeTb: ymMeTh: -
cobupaTb
MHdopMaLunio o
TexXHON0rnax
BblpalLNBaHUSA
4YepeHKOBbIX
CaXKeHLeB; -
onpenensTb
naowanab
MaTOYHOMN
naaHTaumm n

T

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CcopMupoBaHHbIE
yMeHus
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

Heobxoaumoe
KONMYeCcTBO
MaTOYHbIX
0epeBbeB Ha HEl C
y4eTOM rofoBon
noTpebHocTn B
yepeHkax; -
OCYLLEeCTBAATb
KOHTPOJIb
NMpaBUIbHOCTM
noabopa n
rnoaroToBKMU
rnoaBos U NpuBoA,
TEeXHUKN
BbIMO/IHEHUS
NMPUBUBOK,
rnocneayowmx
yX04oB 3a
pacTeHnaAMM n
CpoKOB
BbIMO/IHEHUS
paboT; -
pa3pabaTbiBaTb
TexHoJIornm
noAroTOBKM NOYB
MaTOYHbIX
naaHTauun, Cxemb
ceB00b60pOTOB N
pa3meLleHuns
MaTOYHbIX
pacTeHun,
peXX1Mbl BHECEHUS
arpoxXMMmMKaToB; -
pa3pabaTbiBaTb
TexHosornyeckme
KapTbl
BblpalLNBaHNS
NMPUBUTOrO
nocafo4yHoro
MaTepuana; -
noabupaTb
pacxogHble
MaTepuansl,
VHCTPYMEHTbI 1
obopynoBaHue
cpencTBa
VHANBUAYaIbHOMN
3alUNTHI,
HeobxoauMble ans
BbIMOJIHEHNSA paboT
Mo YepeHKOoBaHUIO
1 NPUBMUBKU, 1
BblpalLNBaHNS
nocafo4yHoro
MaTepuana U3 Hux;
- OUEeHMBaTb
kKavecTBo paboT,
BbIMOJIHSAEMbIX MpU
rnpuBMBKax n
YyepeHKoBaHUU, n
BblpalLnBaHNn
MPUBUTBLIX U
YepEeHKOBbIX
Ca)KeHLEeB;

Bnapetb:
BNageThb: -
HaBblKaMu
NJaHNPOBAHNA U
KOHTpONA
MeponpusaTUiA No

T

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

nonbopy y4actka u
3aKknagke
MaTOYHbIX
naaHTaumm ans
3aroToBKMU
npuBOEB, "
MeponpusaTUA No
noabopy pacTywmx
[epeBbeB AN
3aroToBKM
MPUBONHOI O
MaTepuana; -
HaBblKaMmn
BeEeHNs ONbITHOMN
paboTbl No
nepcneKTUBHbLIM
HarnpaBieHUAM
3aKnagkm
MaTOYHbIX
naaHTauun,
oTbopy pacTyuwmx
hepeBbeB A1
3aroToBKMU
YEepEHKOB 1
NpYMeHeHUo
HOBbIX
arponpvemoB
BblpaLlnBaHUa
YepeHKOBbIX
Ca>KeHLeB; -
HaBblKaMmn
pyKoBoACTBa
paboTtamu no
pa3MeLleHunto
KYJIbTUBALIMOHHbIX
COOpPYXXEHU ANA
BblpaLlnBaHUa
YepeHKOBbIX
Ca)KeHLeB; -
HaBblKaMm
pyKoBOACTBa
3aroToBKOW
NMPUBONHOI O
MaTepuana n
YepEeHKOB, X
XpaHeHneM o
nocazku n
BblpaLlBaHUIO
Ca)KeHLeB 13 HUX;
-HaBblKaMu
cocTaB/ieHUs
paboynx nnaHos
Ha nepuofabl paboT
no BblpalluBaHUIO
YepeHKOBbIX
Ca>KeHLEeB U
NpMBUTOro
nocago4Horo
MaTepuana; -
HaBblKaMu
NJaHMPOBaHNA U
KOHTpOIA
MeponpusaTuii No
yxoay 3a
YepEeHKOBbLIMU U
NpMBUTLIMU
Ca)KeHLaMn 1 nx
nocnenyoemy
BblpaLlBaHUIO

MKYB-3: CrniocobeH BblpalMBaTh NOCaA0YHbIN MaTepMaa APEBECHbLIX Y KYCTapHUKOBLIX MOPOJ, A5 1IeCOBOCCTAHOBEHUS,

T
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

necopa3BegeHnsa N oseneHeHnsa

MKYB-3.2 CnocobeH nnaHMpoBaTb, OPraHU30BbIBaTb M KOHTPOJIMPOBATb BbiMOJHEHNE paboT Mo BbipalMBaHUIO CESHLIEB
OpeBeCHbIX N KYCTapHUKOBbLIX NOPOJ, B 3aKPbITOM rpyHTE

3HaThb: 3HaTb: -
CXEMb
ceB00b60pOTOB U
crnocobbl
rMoAroTOBKM MOYBbI
B LUKOJIbHOM
oTAeneHnn
MATOMHUKA; -
TexHoJIornm
OCHOBHOI 1
npeanocanoyHomn
rnoaroToBKMU
MoY4Bbl; - HA3BaHMWSA
(Mapku)
ynobpeHui,
MOYBEHHbIX
MennopaTop,
NMPUMEHSIEMbIX Ha
cuaepanbHbIX U
MapoBbIX MONsX, B
3aBMCUMOCTU OT
ocobeHHocTen
rnopoa 1 cocTaBa
rMoyB; NepeyeHb
necTUUNLOB 1
arpoxXMMMKaToB,
pa3peLLeHHbIX B
P®; - TpeboBaHMS K
rnocago4Homy
MaTepuany u
cnocobam ero
rnoAroToBKW ANns
rnepecagku B
LIKOJIbHOE
oTAeNeHne; - Mepb
no
npepynpexneHuio
MoBpeXXOAeHUN
OpeBeCcHbIX Nopoa,
repbnumnpamn,
ocobeHHoCTKN
npuMeHeHus
repbnunpos npu
BblpalLBaHNN
Ca)keHLeB 13
YEepEeHKOB; -
ocobeHHoCTKN
BblpalLNBaHNS
Cca)keHueB
OpeBeCHbIX Nopoa
OJ151 1eCOBOCCTaHO
ENEEER
necopasBeneHus n
o3eJIeHeHuns; -
MaLUWHBbI,
MEeXaHU3Mbl,
obopynoBaHue

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMeTb: ymMeThb: -
COCTaB/ATb CXEMb
pa3meLlleHus
Ca)keHLeB B
KOMBMHNPOBAHHbIX
N YMJIOTHEHHbIX
LKosax; -
NCNosb30BaTh
necTuumabl n
arpoxXmMMmnKaTbl Npu

T

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

YCTHBbI onpoc,
TecToBble 3a4aHunA
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

BblpaLlBaHUMN
CaKeHLEeB U
npon3BOAUTb
pacyeT fo3
arpoXMMnKaToB; -
oLeHMBaTb
KayecTBo
BbIMNONHSAEMbIX
arpoTexHNYeCcKunx
MeponpuaTui B
LUKONIbHOM
oTheNneHun
MUTOMHMKA; -
COCTaBNSATb
paboyve nnaHbl Ha
nepuofnbl paboT B
LUKONIbHOM
oTheneHun
MUTOMHMKA; -
noabupaTb
MaLUWHBbI,
MexXaHWU3Mbl,
obopynoBaHue
cpencTBa 3aluThl,
HeobxoauMble ans
BbINO/IHEHUSA
paboT;

Bnapetsb:
BNageThb: -
HaBblKaMu
nonbopa
accopTUMeHTa
nopon ons
BblpallnBaHNs B
LIKOJIbHOM
oTheneHun
NMUTOMHMKA; -
HaBblKaMu
KOHTpONA
NOArOTOBKM
MOYBbI; - HaBbIKaMu
naaHNpPOBaHMA
ceBo0ob0poTOB B
LKOJIbHOM
oTheneHun
NMUTOMHMKAa C
y4eTOM CpPOKOB
BblpallnBaHus
Ca>KeHLeB U
accopTUMeHTa
BblpallBaeMbix
nopoAa; - HaBblKamMmn
pyKoBoACTBa
rnocagkomn cesaHues
B YMJIOTHEHHYIO 1
KOMOWHNPOBaAHHYO
LIKOJY 1
BbIMOJIHEHNS
MeponpusaTui No
yxoay 3a
CcakeHuamu; -
HaBblKaMu
pyKOBOACTBA,
NJaHMPOBaHNA U
KOHTpOIA
OCYLLLEeCTBJIEHNS
npoduraakTnyeckm
XN
ncTpebuTenbHbIX
mep 6opbbbl C

T

YacTu4Hoe
BNafeHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckatTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
BpeLHbIMU
opraHusmMamu

MKYB-3: CnocobeH BbipallMBaTb NOCAA0UYHbIA MaTepuran APEBECHbIX U KYCTAapPHUKOBbIX MOPOS AJis IECOBOCCTAHOBIEHUS,
JlecopasBefeHust 1 03eneHeHNns

MKYB-3.1 CnocobeH nnaHMpoBaTb, OPraHU30BbIBaTb M KOHTPOJIMPOBATb BbIMOJHEHNE pPaboT Mo BbipalMBaHUIO NOCAA0YHOIO
MaTepuasia B OTKPbITOM N 3aKPbITOM rpyHTe

3HaTb: 3HaTb: -
rnepeyeHb
pa3peLLeHHbIX K
rnpuMeHeHuo B PO
necTuumnaos,
arpoxXMMMKaToB,
perynsaTopos
pocTa ana
BblpalLNBaHNS
cesiHUEeB
OpEeBECHbIX 1
KYCTapHUKOBbIX
rnopoa B OTKPbITOM
1 3aKpbITOM
rpyHTe, ons
YHUYTOXEHUSA
COPHAKOB;- METOAbI
rMoAroTOBKM MOYBbI
rno cucTtemMam
YepHOro, paHHero,
cunaepasnbHOro u
3aHATOro napa;-
ocobeHHoCTKN
necTUUMAoB 1
arpoxMMmKaToB,
NMPUMEHsIEMbIX NpKn
BblpalLVBaHNN
cesiHUEeB C
3aKpbITON
KOpHeBOM
CUCTEMOW;- BUAbI
MUHEpPaNbHbIX U
OpraHnyeckmnx
ynobpeHunn, nx
XapaKTepucTuKu,
HOPMbI U CPOKU
BHECeHUs B
OTKPbLITOM U
3aKPbITOM FPYyHTE;-
cnocobbl
npeanoceBHon
rnoaroToBKMN
MOY4BbI;- CPOKM,
HOPMbI U CXEMbI
rocesa ceMsiH
OpeBecHbIX 1
KYCTapHUKOBbIX
rnopoa B OTKPbITOM
1N 3aKpbITOM
rPYHTE;- CNOCOobbI
yxoja 3a
rnoceBaMmu;- Mepbl
6e3onacHoCcTM npwn
paboTe c
necTuumnaamun n
arpoxMmMmKaTamm;-
npoguiakTN4eckn
en
nctpebutenbHble
Mepbl 60pbbbI €
BpeLHbIMMN
opraHusmMamu
(rpmbHbIMKN
6onesHaAMN 1

T

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YCTHBbI onpoc,
TecToBble 3aaHunsA
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoOBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINMHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMMeTeHUuuu
1 2 3 4 5 6
BpeanTensamm
cesiHUEeB);-
cnocobbl
3aroToBKM

CEMEHHOro Cbipbs
N CeMsH;-
rnokasaTtesnun
KayecTBa CeMsiH
APEeBECHbIX U
KYCTapHUKOBbIX
rnopon;- cnocobwl
npearnocesHom
noAroToBKMN
ceMsH;-
0cobeHHOCTM
BblpalLNBaHNS
cesiHUeB
OTAE/IbHbIX BUAOB
OpeBecHbIX 1
KYCTapHUKOBbIX
rnopoa;- MalnHbl 1
MexaHN3Mbl Ans
BblpalLNBaHNS
cesiHUEB B
OTKPbITOM U1
3aKPbITOM FPYyHTE;-
CPOKW BbIKOMKMN
cesiHUEeB B
OTKPbLITOM U
3aKpPbITOM FPyHTE,
TeMmnepaTypHble
pPeXUMbl UX
XpaHeHuns oo
peannsaumn nan
rnocagku;--
HOpPMaTUBHbIE
rnpaBoOBble aKThl,
CTaHAapTbl Mo
BOMpocam
BblpalLNBaHNS
cesiHLEB B
OTKPbITOM U
3aKpbITOM FPYHTE;-
TexHn4yeckune
yCnoBus Ha
cestHUbI
LpeBECHbIX U
KYCTapHUKOBbIX
rnopoa; -MUKPOKIN
MaTuyeckne
yCcnoBus Tenauy,
NX KOHCTPYKLUK,
TUMbI,
XapaKTepuCTuKun
MOKPbLITUIA;- BUAbI 1
COCTaBbl
cybcTpaToB ansa
TENANL, UX
husnyeckne n
arpoxmMuyeckmne
CBOWCTBA,
CBOWNCTBa
cybcTpaTa B
3aBMCUMOCTHN OT
reorpau4eckoro
MoJIOXKEHUA
MAUTOMHUKA;-
ceBoobopoThI 1 Np
OO/HKNTESNIbHOCTb
MNCMNOJb30BaHMNSA

T
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

cybcTpaTa B
Tennauue;--
0cobeHHOCTMn
60pb6bLI C
BpeanTensMun un
6onesHamMu
cesHLUeB;-
TpeboBaHus K
KOHCTPYKLUNSAM
Tenauy n
TeXHU4yeckne
yC/1I0BUA Ha
cybcTpaT onsa
BblpallMBaHUA
cesiHUEeB C
3aKpbITON
KOpHeBOM
CUCTEMOMN;-
0CcobeHHOCTH
BblpallMBaHUA
cesiHUEeB C
3aKpbITON
KOpHeBOM
cmcTemon,
TexHosormns
paboTbl no
NpUroTOBJIEHNIO
cybcTpaTa,
3arnoJIHEHUIO f4veeK
N MOCeBY CEMSH;-
BUAbI
obopynoBaHua ons
nosvBa, peXxnMmb
nonvea u
onTUMasbHble
peXnmel
TemnepaTypbl U
BJIa>KHOCTU Mpu
npopacTaHuu
CceMsiH 1 yxogax 3a
BCXO4aMU 1

cesHUaMM C
3aKpbITON

KOpHeBOM

CUCTEMON;

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
noabupaTb 1 hornyckatTcs yMeHus
NCNosib30BaTh HebonbLIne

necTuunabl n ownbkmn

ArpoXMMMKaThl U
nMpoun3BOANTb
pacyeT no3
ynobpeHun ana
cesiHLEeB B
YyCNOBUAX
OTKPbITOrO "
3aKpbITOro
rpyHTa;-
aHanM3npoBaTb
3(p(PEeKTUBHOCTb
npUMeHeHns
necTUUMAoB 1
arpoXMMMUKaTOB;-
COCTaBNSATb CXEMb
ceBo0b0OpOTOB;-
OpraHn3oBbIBaTb
MecCTa XpaHeHuns
necTUUMAoB 1
arpoXMMMUKaToB U
NMPON3BOANTb NX

T
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

yYeT;- onpenenaTb
noTpebHoCTb B
CEeMEHHOM Cblpbe 1
cemeHax ons
BblpallMBaHUA
cesiHUEB B
YyCNOBUAX
OTKPbITOro rpyHTa
n Tenauu, B TOM
ymucne cesiHUEB C
3aKpbITON
KOpHeBOM
CUCTEMOM;-
OpraHn3oBbLIBaTb U
oLeHnBaTb
KavecTBo paboT no
npeanoceBHon
noaroToBke
CeMsH;-
Mosib30BaTbCA
COBpPEMEHHbIMU
cpencteamun cbopa
1 nepena4n
MHdopMaunm;-
pa3pabaTbiBaTb
TexHosornm
06paboTKkuM NoYB 1
3alUNThI CeAHLIEB
OoT BpeauTenen n
bonesHen;-
OCYLLEeCTBNATb
KOHTPOJIb 1
OLIeHKY KayecTBa
BbIMNO/IHEHUSA
arpoTexHn4ecknx
MeponpusaTui Npu
BblpalLnBaHNn
cesiHUEB B
yCNoBUAX
OTKPbITOro n
3aKpbITOro rpyHTa,
B TOM 4uciae c
3aKpbITON
KOpHeBOM
CUCTEMON;

Bnapetb:
BNageThb:-
HaBblKaMu
Be[leHNsA OMbITHON
paboTbl No
NPYMeHEeHUIo
HOBbIX TEXHOJIOM NN
npuv BblpalLMBaHUn
cesiHLLe B YCJIOBUAX
OTKPbITOro n
3aKpbITOro rpyHTa,
B TOM 4ucne ¢
3aKpbITON
KOpHeBOM
CUCTEMOMW;-
HaBblkamMu
nJaHNPOBaHMSA
CUCTEMb!
ceB00b0OpPOTOB M X
pa3MeLleHmns no
niaowaamn
MAUTOMHUKA;-
HaBblKaMu
pykoBoACTBa
npoeseneHns

T

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB
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I'InaHupyeMble KpuTepvm OLEHUBAHUA pe3ysibTaToB 06yqum| HaumeHoBaHue

pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU
1 2 3 4 5 6
KoMmrsiekca

MeponpuaTui Npu
OCHOBHOM "
npennoceBHON
NOArOTOBKE
MoYBbl;- HaBblIKaMu
pyKoBoACTBa
paboT no
BHECEHUI0
arpoxnMMmnKaToB
rMpwv OCHOBHON ”
npearnocesHom
NoOAroTOBKe
MoYBbl;- HaBblIKaMu
NJaHMPOBaHMNA U
KOHTpOAIA
npeanoceBHon
NOArOTOBKM
CeMsH,
npopaLinBaHus
CceMsiH, NoceBa
CeMSsiH B OTKPbITOM
rpyHTE 1 B
Tennauuax, yxoaa
3a nocesamu, no
nonuey n
BHECEHUI0
NoAKOPMOK, Mo
npoBepeHns
MeponpusaTuii No
3almTe cesHLUEeB
oT
HebnaronpuaATHbIX
NoroAHbIX
ycnosun, 6opbbbl €
BpeaHbIMU
opraHvMsMamm;-
HaBblKaMu
onpeneneHuns
roaoBsom
noTpebHocTn B
nocafo4yHoM
MaTepuane n
npoayuupytoLien
naowaan Tenamubl
;-MNaHnMpoBaHne un
KOHTpPOJIb
NOArOTOBUTE/bHb
x paboT B
Tennuue;-
HaBblKaMu
NJaHMPOBaHNA U
KOHTpONIA
BbIMOJIHEHNS
NOArOTOBKM
cybcTtpaTa ons
Tennuupl;-
HaBblKaMu
NJaHNPOBAHMNA U
KOHTposis paboT no
BblKOMKe cesHUEeB
N UX XpPaHEHUO

OMNK-1: CnocobeH pelaTb TUMOBbIE 3a4a4n NpodeccnoHasbHON AesTeNbHOCTU Ha OCHOBE 3HAHM OCHOBHbIX 3aKOHOB
MaTEMaTUYECKNX N €CTECTBEHHbIX HAayK C MPUMEHEHNEM UHHOPMALMOHHO-KOMMYHUKALMOHHbLIX TEXHOI0M A

OlMNK-1.1 Ncnosb3oBaTb OCHOBHbIE 3aKOHbI eCTeCTBEHHO-HaYy4YHbIX ANCUMNNANH OANA pelleHna CTaHaapTHbIX 3ada4y B obnacTtum
JIECHOIr0 U OXOTHMYbEro X035NCTBa.

3HaTb: 3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE YCTHbI onpoc,
OCHOBHblE 3HaHWA HO copepxxalune cucTemMaTumyeckme | TeCTOBble 3adaHus
MPUHLUMUNBLI, oTAesbHble 3HaHWA

3aKOHbI, YPOBHMU npobenbl 3HaHUA

T
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XNBbIX CNCTEM,
MHoroobpa3sue n
CUCTEMaTUKY
XNBbIX
OpraHn3moB;

YMeTb: yMeTb:
NMPUMEHSTb
pa3finyHble
MeToAbl N3y4yeHuns
bunonornyecknx
06bEeKTOoB,
6azoBble
buonorunyeckne
3HaHUs ons buoTe
XHOJIOrNYeCcKunx
nccnenoBaHnn;

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetsb:
BNageTb
HaBblKamMu
caMoCcToATesIbHOM
paboTbl No
0CBOEHUIO
TeopeTn4eckoro
MaTepuana, akcne
PUMEHTaJIbHOIr 0
6rnonornyeckoro
nccnenoBaHus

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatoTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
opraHusauunm

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUW, HAaBbIKOB U (M1M) ONbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwmx 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHns obpasoBaTesibHOW NPOrpaMMmbl

TeMbl JOKNa[oB U pedepaToB

2. 3Tanbl pPa3BnTnA JNIECHON CceneKkumnu.

3. MOHATNS HAaCNeACTBEHHOCTM U Hace40BaHUS.

4. N3MeH4YNBOCTb Ka4eCTBEHHbIX NPU3HAKOB pacTeHuN

5. HacnepoBaHMe Ka4yeCTBEHHbIX MPU3HAKOB

1. MoHATHMe npegMeTa «JlecHas reHeTuKa, cesiekmsa n CeMeHoBO4CTBO».
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10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

6. EcTecTBeHHbI 0THOP.

7. \ckyccTBeHHbIN 0T6Op.

8. 3aKoH napannenusma.

9. Maccosbili oT6OP.

OT6op a3pacdoTnnos.

OT60p KAMMATUMOB.

MoHsTUe 06 uHaMBUAYansLHOM oTHope. MeTon neanrpu.

NHanBmnayanbHo-cemMenHbii oTbop.

CeMelnHo-rpynrnoBoi oTbop.

CenekuUNOHHasA OLeHKa Haca)KAeHUN.

[MnocoBble oepeBbs U MNJIOCOBbLIE HAaCaXAEHUS.

MocTositHHasA necocemeHHas Hasa.

EQNHBIN reHeTUKO-CeNEeKLNOHHbIA KOMIMJIeKC.

CoxpaHeHue reHeTn4yeckoro oHaa AepeBbeB U HacaxgeHun.

JNlecoceMeHHble NaHTauum | nopsgka.
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Tunosblie BOMPOCHI AJiA NnpoBeneHusn I'IpOMe)KYTO"IHOI‘;I aTrectauum

1. FfoMoI0r1s N roMeosIorMm reHoMOB pPacTeHUN, NapasiornyHble MOPTOJIOFNYHbIE TEHBI.
CUHTEHMS N KOJIMHEeapPHOCTb reHOMOB. MpUHUMMNbI CPaBHUTENIbHOIO KAPTUPOBAHUA PAacTeHWIA, Posb
MOJesbHbIX 06BEKTOB.

2. Monnnnonguns paCTeHI/II7I n ee Tunbl, MEXaHN3Mbl BO3HUKHOBEHUA NMOJNMNI0ONLO0B. Cy,u,b6a
aynnamumnpoBaHHbIX TreHOB Yy ajisiononnnsionaos.

3. F[aMeTOPUTHLIN KOHTPOJIb HECOBMECTUMOCTW, FeHbl JIOKYCOB HECOBMECTUMOCTU 1
MexaHU3M ee peanusauunm Ha npumepe Solanaceae- n Papaveraceae.
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4. MNonoBble TUMbI LIBETKOBbLIX PACTEHUI N FTeHeTUYECKME MexaHun3Mbl, obecnedunBaoLlme
nepekpecTHoe onIoA0TBOpeHne. MoNekynapHO- reHeTUYECKNE MeXaHN3Mbl FraMeTOMUTHON 1
CNopoUTHON CAaMOHECOBMECTUMOCTN.

5. CNOPOMPUTHbLIN KOHTPOJIb HECOBMECTMMOCTMU, FeHbl JIOKYCOB HECOBMECTMMOCTU U MEXaHU3M
ee peasiM3aunmn Ha npumepe Brassica.

6. LluTonnasmaTnyeckas My>ckasi CTEPU/IbHOCTb, €e NpUpoaa, PpacnpocTpaHeHNe n
NpPakTUYeCKoe UCMosb30BaHMe. Poslb MUTOXOHAPUAILHOMO reHoMa B nposssieHun LUMC. XumMepHble
MUTOXOHAPVANIbHbIE TeHbI.

7. MNapamyTaunm Kak crneumpu4ecknini Tun B3amMogencrTens aanesnen. NoHatunsa
napamMyTereHHOCTM 1 NapamMyTabuabHOCTU. DNNreHETUYECKNI MeXaHWU3M MPOSBIEHNS
napaMmyTauunn.

8. NHOyKuMsA MyTaumn y pacTeHuin n ocobeHHOCTUN X BbiBAEHUS. [eHeTn4eckn
3(hbheKTUBHbIE KNIETKN arnukKajbHON MepucTeMbl. 3Ha4YeHne pasMmepa nonynauum M1 n M2 ana

BbloeneHnsA MyTaLJ,VIVI.

9. CneundunyHocTb IMC-MHOYLMPOBAHHbLIX MyTauun. Metoabl 06paTHOWM reHeTUKK ANs
yCTaHoBNeHus pyHKUnK reHa, TILLING n Delet-a-gene.

10. UHcepumoHHbIn T-OHK MmyTareHes u BbigsBAeHUEe TpaHCcopMaHToB B T1 1 T2 nokoneHusx.

11. MobunbHblE FreHeTUYECKNE 3JIEMEHTbI U X PacNpPOCTPaHEeHNE Yy pacTeHWUIA,

12. TpaHCﬂ03OHHbII7I MyTareHes, 04HO U ABYXKOMMOHEHTHbIe CUCTeMbl Ha oCcHoBe Ac 1 Ds
3/1eMeHTOB.

13. 'eHbl, KOHTpOINPYIOLLNE HE3aBNCUMOE pa3BUTME SHO0CMNEPMA Y MOKPbITOCEMEHHbIX
pacTeHun. MNoHATNE NMNPUHTUHIA Ha NpuMepe reHa MEDEA apabuaoncuc.

14. IMMyHUTET paCTeHI/II7I, €ro OCHOBHbIe TUMbl. MONeKyNApHO- reHeTnYeCcKmne OCHOBLI
HecneunguyHOro akTUBHONO MMMYHUTETA N CNEeUNPNYHOro aKTUBHOIO MMMYHUTETA.

15. F'eHeTUYECKMN KOHTPOJIb OnpeaeneHnsa Tuna opraHos uBeTka. ABC-moaens (norvka
MOCTPOEHUNS).

16. [loka3zaTenbCcTBa NpaBuabHOCTU ABC-Mopenu (NpenckasaHme heHoTuna ABOMHBIX
MYTaHTOB; noaTeepXaeHne ABC-moaenn ¢ UCNosib30BaHMEM TPaHCreHHbIX pacTeHnn apabungoncuc;
MOJIEKYIIPHO-TeHeTUYecKaa NpoBepka Moaenu).

17. MoneKkynsipHble MexaHU3Mbl B3aMMOAENCTBUA reHoB B-knacca. PeHOTUN MyTaHTOB Mo
reHam B-knacca.

18. MpuMepbl NapamMmyTaunn; MONEKYSAPHbIE MEXAHN3Mbl X BOSHUKHOBEHUS.
19. HAYKUMS MyTaUWU y pacTeHUN N 0COBEHHOCTU UX BblsIBSIEHUS. [eHeTu4ecku

3(pheKTUBHbIE KJIETKN arnukKajibHON MepucTeMbl. 3HaYeHne pasMmepa nonynauum M1 n M2 ana
BblAeNeHNa MyTaunn.
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20. CneundnyHoCcTb IMC-MHAYLMPOBAHHbLIX MyTauun. MeToabl 06paTHON reHeTUKN ANng
yCTaHoBneHus gyHkuum reHa, TILLING n Delet-a-gene.

21. HcepumoHHbIn T-OHK myTareHes un BbiaBaeHne TpaHCHOPMaHTOB B T1 1 T2 NOKOSIEHUSAX.
22. MobunbHble reHeTUYEeCKNE 3J1IEMEHTbLI U UX pacnpoCTpaHeHNe y pacTeHNNA.

23. TpaHCMO30HHbIN MyTareHes, 04HO U ABYXKOMMOHEHTHbIE CUCTEMbI Ha oCcHoBe Ac u Ds
3/1IEMEHTOB.

24. I'eHbl, KOHTPOINPYIOLWMNE HE3ABNCUMOE pa3BUTME SHOOCNEPMA Y NOKPbITOCEMEHHbIX
pacTteHunin. MoHATNE UMNPUHTUHIA Ha Npumepe reHa MEDEA apabunnoncuc.

25. IMMYHNTET pacTeHWN, ero 0OCHOBHbIE TUMbl. MOJIEKYNAPHO- FeHETNYECKNE OCHOBBI
Hecrneunpu4yHoOro akTUBHOro MMMyHUTETa N cNeunPUNYHOro aKTUBHOMO UMMYHUTETA.

26. F[eHeTUYeCKNIA KOHTPOJIb OnpeneneHnsa Tuna opraHos UBeTka. ABC-monens (norvka
MOCTPOEHMA).

27. Joka3aTenbcTBa npaBuibHoCcTN ABC-Mogenn (npenckasaHne peHoTuna ABONHbIX
MyTaHTOB; noaTeBep>xaeHne ABC-Mmonenu ¢ UCrnosib30BaHWEM TPaHCreHHbIX pacTeHunn apabngoncuc;

MOJIEKYIIPHO-TeHeTUYeckas NpoBepka Moaenn).

28. MonekynspHble MEXaHWU3Mbl B3aUMOAENCTBUA reHoB B-knacca. PeHOTUN MyTaHTOB Mo
reHam B-knacca.

29. MpuMepbl NapamyTaLni; MONEKYNSIPHbIE MeXaHU3Mbl X BO3HUKHOBEHUSI.
30. MonekynspHble MeXaHU3Mbl SMUTreHETUYECKUX N3MEHEHUI (MPUBECTU NPUMEpDI).

31. MOHATME UMMPUHTUHIA Ha NpUMepe reHoB R KyKypy3bl 1 MEDEA apabugoncuc.

[MpMepHble BONPOCHI N TEMbI JOMaLLHNX 3a4aHWUiA

2. 3HayYeHMe MoaesibHbIX 06BHEKTOB B reHeTuKke paCTeHMIZ.

3. YKasaTb TUMbl NOJAUNJIONL0B U pas3nndne Mexxay HAMMN.

4. MOACHUTb TEPMUHbI FOMOJIOFMU N FOMEOJIOrMN reHOB U FeHOMOB.

5. O6BbACHUTDL CYTb TEPMNHOB CUHTEHNA N KOJIMHEAPHOCTb rpynn cuenieHn4.

6. Y10 Takoe CpaBHUTENIbHOE KapTI/IpOBaHI/Ie?

7. Ponb nonnnnongun B 38010LUN FreHOMOB paCTean7|.

8. N'eHeTnyeckue a(pheKkTbl AYraMKaLnn.
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9. Tunbl CAMOHECOBMECTMMOCTU- raMmeTouTHasa UM CnopomnTHas.

10. Kak onpefennTb TUM CaMOHECOBMECTUMOCTN.

11. NMpossneHne UMC n ee npnyunHbI.

12. XuMepHble reHbl MuToxoHapun n UMC.

13. BTOPMYHbIA 3HAOCNEPM U FeHbl, KOHTPOJIPYOLLNE ero pasBuTue.

14. IMNpUHTUHTI reHa MEA.

15. MeToAbl NONYYEHUS UHAYUMPOBAHHbLIX MyTaLUn.

16. OcobeHHocTn meToda Tilling Ha ocHoBe DMC-UHAYLMPOBAHHLIX MyTaLUNA.

17. PacyeT pa3Mepa BbIBOPOK A1 BbIABAEHNSA CreUNPUYEecKux MyTaunn.

18. MobunbHblie 3n1eMeHTbl AC 1 DsSn X UCNoNIb30BaHMeE O MapKUPOBaHUSA reHoMa
apabunpgoncuc.

19. UMMYHUNTET pacTeHun - cneumnpuiecknin n Hecneynpunyeckni.

20. T'oMmonorns n roMeosiorns reHoB U reHOMOB.

21. CNHTEHUA N KOIMHEeapHOCTb rpynn cuenieHuns.

22. CpaBHUTENbLHOE KapTupoBaHue.

23. OcobeHHocTn MeTopaa TillingHa ocHoBe DMC-MHAYUNPOBAHHbIX MyTaLniA.

24. PacyeT BbIOOPOK A5 BbISABJIEHUNSA CrieUundnyeckmux MyTaunn,

25. MobunbHble anemMeHThbl AC 1 Dsn nx ncnosb3oBaHne Ansi MapKMpoBaHUa reHoMa apabungoncuc.

KOHTpOJIbHbIE BONPOCHI U 3aaHNA 4SS NPOBEAEHNSA MPOMEXYTOYHOM aTTecTaumm Bonpockl K 3K3aMeHy No aucunnianHe «JlecH
eHeTuKa, cenekumns n CeMeHOBOACTBO» A4 NPOBEAEHNSA NPOMEXYTOYHON aTTeCTalUun N0 NTOram OCBOEHUSA

1. NoHATMe NpeaMeTa «JlecHaa reHeTuKa, cenekymsa u CeEMeHOBOACTBO».

2. dTanbl pa3BnUTUA NlecHom cenekumn.
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10.

11.

12.

13.

14.

15.

16.

17.

. MoHATMA HacnenCTBEHHOCTN U Hac/efoBaHWA.

. l3MeH4YMBOCTb KayeCTBEHHbIX MPU3HaKOB paCTEHI/IIZ.

. HacneposaHme Ka4yeCTBEHHbIX MPU3HAKOB.

. EcTecTBeHHbIN 0T6OP.

. UckyccTBeHHbIN oTHOP.

. 3aKOH napansienmsma.

. Maccosbin oTb0OPp.

OT6op a3nacdoTnnoB.

OT6op KNMMaATMMNOB.

MoHsiTMe 06 nHamemayanbHoMm otTbope. MeTon neaurpu.

NHanBnayanbHo-cemMenHbli oTbop.

CemelnHo-rpynmnoBon oTbop.

KnoHoBbIn oT60p.

CenekunoHHas oueHKa HaCax4eHUN.

MniocoBble AepeBbs N NKOCOBbLIE HAaCaXXAEHUS.
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18. MocTosiHHaA necoceMeHHas 6a3a.

19. EOVHbBIA FreHeTUKO-CeNeKLNOHHbIA KOMIMEeKC.

20. CoxpaHeHne reHeTn4eckoro ooH4a AepeBbeB N HaCa X AEHUN.

21. JlecoceMeHHble NnaHTauum | mopsaka.

22. JlecoceMeHHbIe NJaHTaLunM NOBbILWLEHHOW reHeTu4Yeckon ueHHocTun u |l nopsaaka.

23. MaTo4Hble naaHTauuu.

4. ApXn1BbI KJIOHOB.

25. MNoCTOsiHHbIE NeCOCEMEHHbIE YHaCTKU.

26. BpeMeHHble necoceMeHHble y4acTKW.

27. leorpaduyeckme 1 NoNyasLMOHHO-3KOI0rNYeCKme KyabTypbl.

28. Yxopn 3@ NecHbIMU CenekLMOHHO-CEMEHOBOAYECKNMY OO beKTaMu.

29. PasMHOXXeHWe MeToA0M KYJibTypbl TKaHu.

30. PasMHOXXeHNe pacTEHUN YEPEHKOBAHUEM.

31. Pa3MHOXEHNEe pacTEHNN OTBOAKAMM.

T
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32. PasMHOXXeHne pacTeHuin NPUBNBKOMN.

33. icnbiTaTeNbHble KYAbTYpPbI.

34. OT60p Ha NI0A0BYIO NPOAYKTUBHOCTb.

35. eHeTMYecKas oLeHKa AepeBbLEB U HacaXAeHUN. Cneuunduyeckas KOMBMHaLUNOHHasA CMOCOBHOCTD,

obLwas kKoMbMHaUMOHHaa CNoCObHOCTD.

36 CenekuMOoHHbIE KaTeropum ceMsaH NecHbIX pacTeHUN.

37. MoHSATMe copTa B JIECHOW CeneKkuunm.

38. Knaccudmkauus COpToB Mo crnocobam BOCNPOM3BOACTBA.

39. Knaccndmkaums COpToB N0 reHeTUYeCKOMYy COCTaBy.

40. Knaccudumkaums copToB no cnocobam BbiBeAEHMUS.

41. Knaccudukaums copToB no cnocobam nMcnosib3oBaHmS.

42.. Tunbl CKpeLLMBaHWiA, MpUMeHsieMble Npu rmbpransaunm necHblX NoOpPoa.

43. KoMbMHaUNOHHbIE CKpeLlBaHuS.

44. TpaHCrpecCcuBHble CKpeLnBaHus.

45. N'eTepo3unc.

58/116



46. OcobeHHOCTN NCNoJsIb30BaHNA rTMBPNAOB NPU IeCOBbIPaLLUBAHNN.

47. Monnnnongns.

48. MyTareHes B JIeCHOW CeNIeKLUN.

49. F'eHHasa MHXXeHepus.

50. CxeMa cenekLuMoHHOro npouecca B IECHOM X035ANCTBeE.

51.Cenekuns COCHbl 06bIKHOBEHHOM.

52. Cenekumns enn eBpornenckon n cnbnpckon.

53. Cenekuunst NNXThbl.

54. Cenekuuns ny6a.

55. Cenekuuns byka.

56. Cenekumsa MMCTBEHHULbI.

57. Cenekuus ssiceHs.

58. Cenekumsa Tonons.

59. Cenekumns OCUHBbI.
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60. Cenekuus vBbl.

61. Cenekuwnsa bepesbl.

62. Cenekuns onbxu.

63. Cenekuus opexa rpewukoro.

64. Cenekuuns newmHebl.

65. Cenekuwuns mxetcyrn MeH3unca.

66. Cenekuunsa nyba KpacHoOro (CeBepHoro).

67. Cenekuuns akauum 6enon.

KOHTpOJIbHbIE 3aaHNA ANA NPOBeAEeHUSA TEKYLEero KOHTPOAA 3HaHUN

BapunaHT 1

1. NoHATMe NpeaMeTa «JlecHaa reHeTuKa, cenekumsa u1 CEMeHOBOACTBO>.

2. NoHsTre 06 nHanempyanbHoM oTbope. MeTon neaurpu.

BapunaHT 2

1. OTan.l pPa3BnTunA JIECHOWN cenekumnu.

2. MhpuBmnayanbHo-ceMenHbin oTbOP.
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BapuaHT 3

1. MoHATUA HacNeCTBEHHOCTU N HacefoBaHUA.

2. CemenHo-rpynnosown otbop.

BapuaHT 4

2. KnoHosbln oT6HOP.

BapunaHT 5

1. HacnepoBaHMe Ka4yeCTBEHHbIX MPU3HAKOB.

2. CenekuUVOHHas OUueHKa HaCca>kaeHUn.

BapuaHT 6

1. EcTecTBEHHbIN 0THOP.

2. Mniocosble AepeBbs 1 MNKOCOBbLIE HAaCaXXAEHUS.

BapuaHT 7

1. UckyccTBeHHbI oTHop.

1. UI3MEeH4YMBOCTb Ka4yeCTBEHHbIX NPpU3HaKoB paCTeHI/IVI.
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2. MocTosiHHas necocemeHHas 6a3a.

BapunaHT 8

1. 3aKOH Napannenmsma.

2. EQVHBIN reHEeTUKO-CEeNEKLMOHHbIN KOMMIEKC.

BapuvaHT 9

1. MaccoBbiin 0TH0p.

2. [oHATMe copTa B JIECHOWN Cenekunu.

BapuaHT 10

1. OT6op a3pacoTnnos.

2. Knaccuunkauymsa copToB Mo reHeTU4eCkoMy COCTaBy.

BapunaHT 11

1. OT6bop KAMMaATMNOB.

2. Knaccudmkaums coptoB no cnocobam BbiBeAeHUS.

BapuaHT 12

1. TUNbl CKPELLUBAHWIA, MPUMEHsieMble NMpuy rMbpuan3sanmm ecHbIX Nopoa.

2. MyTareHes B fleCHOWN cefnekuunu.
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BapunaHT 13

1. Pa3MHO>XeHWe paCcTEHNN NPUBUBKOMN.

2. MeTod MHTPOAYKLIUMK B CENEKLMN NIeCHbIX PacTeHWU.

TecToBble 3aflaHNs A1 KOHTPOASA 3HAHUN

BapuaHT 1

1. YTo NoHUMaIOT No4 Cenekumnen:

a. MeToabl CO34aHNA COPTOB U I'I/I6pVIJJ,OB paCTeHVIVI, nopoa XMBOTHLIX C HY>KHbIMU 4eloBEKY MNMPpU3HakKaMin

0. HayKa 0 HacneaACTBEHHOCTUN N NU3SMEHYNBOCTU OPraHnN3MoB N MeTOobl ynpaBJsieHNa nMun

B. 0T6Op Hanbosiee LLeHHbIX COPTOB PAaCTEHUN N NMOPOS XXUBOTHbIX

2. ®eHoTMNnYeckas N3MEHYNBOCTb MOXET ObIThb:

a. reHoTunn4yeckasn

0. cMellaHHas

B. BHYTPUBMAOBYIO Y BHYTPUOPraHU3MEHHY0
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3. B kakoMm roay O.I'. Kanep BnepBsble B Hallen cTpaHe Aan NosiHylo KapTUHY XapakKTepa nosefeHuns

KJIMMaTUN4e€CKUX 3KOTUMOB.

a.1948

6. 1946

B. 1954

4. KNoH - 3T0:

a. ecTeCcTBeHHOe Cco3aHune paCTeHVIVI N XXNBOTHbIX

0. reHeTn4YeCcKun oaHOopoaHOE NMOTOMCTBO OQHOI0 BEretTaTuBHO pa3MHOXXaemMoro (‘-IepeHKaMVI, KOpHAMMN,

KOPHEBbLIMY OTMPbICKAMK, MNOYKaMK) pacTeHuni

B. MOTOMCTBO NnepekKpecTHoOMbIIAeMOro pacteHuns

5. [eTepo3nc coxpaHaeTcs:
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a. TOJIbKO B nonynauunn

0. BO BCEX MOKOJNIEHUSAX

B. B MepBOM MOKOJ1eHNN

6. CopT - 3710

d. COBOKYIMNHOCTb J1IECHbIX OpeBeCHbIX paCTeHI/II7I, npon3pacrtarownx ecteCTBeHHO B npupoae

0. COBOKYNHOCTb ocobelr, BO30OHOBSAOWAACA 3@ CHET NaHMUKCUN

B. rpynna paCTEHMVI, KOTOpada He3aBUCUMO OT OXpaHOCI'IOCO6HOCTVI onpenendaeTcsd no npMsHakaM, XxapakKtTepusyrowmnm OaHHbIA reHoTumn

KOMOMHaLNIO FeHOTUMNOB U OT/INYaeTCH OT apyrnx rpynn paCTEHVIIh TOro Xe sunga ogHNM NN HECKONIBKUMU NMPU3HaKaMu

7. Kakoi cnocob pa3sMHOXXeHNA N03BOJISIeT MOSHOCTbLIO HacNeoBaTb reHoTun?

Q. nosoBon

6. 6ecnonbiin
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B. BEereTaTuUBHbIN

8. B yeM BbIpa>kaeTcs retepo3mc?

a. NoBbllUeHNe NPOAYKTUBHOCTHU rV|6p|/|,u.a

6. coxpaHeHue NPoaYKTUBHOCTM MaTEPUHCKON hOpPMbI

B. COXpaHeHMe NpoayKTUBHOCTY OTLOBCKOW (hOPMbI

9. Kak nony4aloT reTepo3ucHble rubpuabl y pacTeHuin?

a. BeretaTuBHbIM NyTEM

6. NyTem ckpeLimBaHus

B.0T6OPOM B Monynsauun
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10. NMonunaonans cesizaHa C:

a. yBennyeHmeMm Habopa XpoMocoMm

0. yMeHbLlleHneM Habopa XpOMOCOM

B. HEM3MEHHbIM HabopoM XpPOMOCOM

BapuaHT 2

1. MeTop BblaeNieHUs OTAeNbHbIX ocoben cpegn Ce/IbCKOX035NCTBEHHbIX KYJbTYP 1N NONTy4HeHUA OT HUX NMOTOMCTBa Ha3blBaeTCA...

2. MaccoBbIM 0T60pOM

6. Me>xxnuHenHon rnbpuansauuven

B. OTOaneHHon rmbprnansaumen

r. MHavBuayanbHLIM 0TOOPOM
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1. MeXXBMAO0Bble pacTUTesbHble rbpnabl 06bIYHO:

a. becnnogHbI

0. 0alOT BbICOKWI YpOXKa CEMSAHB.

B. XOPOLLUO CKpeLLNBaoTCs

2. Cenekuusa 0oC0BHO O3Ha4vaeT:

a. oTOoaNneHHas r|/|6pvu:|.|/|3au|/|ﬂ

6. oT60p, BLIOOP

B. UHAMBMAYabHbIA 0THOP

3. LleHTpOM NponCXoXAeHNSA KYbTYPHbIX pacTeHun H. . BaBnnos cyntan panoHsl, rae
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. 0bHapy>xeHo Hanbonbluee reHeTUYeCKoe pasHoobpasme No AaHHOMY BUAY pacTeHWUi

6. o6Hapy>xeHa HanboJsbLIas NIOTHOCTb NPoM3pacTaHns aHHOro BUAa

B. BriepBble BblPaLLeH AaHHbIA BUI PacTEHNA Ye/I0BEKOM

. HA OOWH OTBET HE BEpeH

6. CamMoonIof0TBOPEHME Yy KYJIbTYPHbIX PAaCTEHNN B pAAY NOKONEHUN NPUBOANUT K:

a. MOBbILLEHWNIO NPOAYKTUBHOCTU

1. MexxBnaosble pacTtuTenbHbIE FI/I6pI/I£I,bI 06bI4YHO:

a. becnnogHsbl

0. 0AlOT BbICOKUI ypOXxKal ceMsH
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B. XOPOLIO CKpeLwnBaTCA

2. Cenekuus 0OC/N0BHO O3Ha4YaeT:

a. OTOaNeHHasd r|/|6p|/|,u,|/|3auvm

6. oT60p, BLIOOP

B. UHANBMAYaNbHbIA 0THOP

3. LleHTpOM NponcxoXxaeHnsa KyabTypHbIX pacTeHun H. . BaBnnos cyntan panoHsl, rae

3. 06Hapy>XeHo Hanbosbluee reHeTMYecKoe pasHoobpasre No AaHHOMY BUMAY PacTeHui

0. 06Hapy>KeHa Hanbonblasa NA0THOCTb nponspactaHna oaHHOro snga

B. BNepBble BblpallleH OaHHbIN BUA paCTEHVIIZ 4e/10BEKOM

. HW OONH OTBET He BePEH
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Puc. 1. BolpalinBaHue n NoAroToBka NoABosA K NPUBUBKE N Hape3Ka YepeHKOoB NpuBoS:

1. @ — noceB CeMsH MJIIOCOBOro AepeBa COCHbl, BCX0Abl; 6 — 0AHONETHUI NoaBon; 6 — ABYXJIETHUIA NOABOM;
- — NOArOTOBKa MOABOSA K NMPUBUBKE.

2. YepeHKun: a — COCHbI; 6 — enn.

3. Hape3ka 4YepeHKOoB: @ — COCHbl; 6 — enu.

Puc. 2. MoaroToBKa YepeHKOB K MPUBMBKE U HEKOTOpPbIE 3Tanbl MPUBUBKMN.

1. YepeHKku: a - enn; 6 — COCHbl; 6 — NINCTBEHHUUbI (N€THWIA); I — MUXTbI; 4 — COCHbl CUBUPCKON KepOoBON.

2. MpuBMBKa cepaLeBUHON Ha Kambun: a - cpe3 Ha noasoe (1 — kopka, 2 — ny6, 3 — kKambun); 6 — cpes Ha
npusoe (1 - Kopka, 2 — nyb,
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3 - kambui, 4 — cepAueBUHa); B - Cpe3 Ha Npueoe, BuA cboky; I - 3aKpensieHne YepeHka npu NnpuBmnBKe
obBaA3zkon; g — obBepTka

NMONMXJIOPBMHWIION NIEHTON; € - Mocagka Ha LIWM; X — NocaZika Ha neHb u obpe3ka noberos NoaBoS.

Puc. 3. OcHoBHble cnocobbl NPUBMBKU APEBECHbIX MOPO4:

a — abnakTnpoBka, 6 — KOMNyJIMPOBKa NpocTas 1 yayyleHHas, B —OKY/IMPOBKa rfla3koM, r —B paclien, 4 — B
6okoBoOW 3ape3, € — HaneHb B KOpy

NabopaTopHas paboTa Ned

Tema: «KnoHasnbHOE MUKPOPa3MHOXXeHNe ApeBeCHbIX PacCTEHNN»

Kak y>xe oTMe4asocb paHee, TPaAWLMWOHHbLIM CMOCOH6OM MOJlyYEHUA KJIOHOB Yy APEBECHbIX BUAOB pacTeHWUI
ABNAETCA YepeHKOBaHWEe C MoC/iefyLWUM YKOPEHEHNEM YEPEHKOB UAN NMPUBMBKONM. KNOHaslbHOE MUKPOPa3MHOXEHUNE
9B/II€TCA MPMHLUUMNANBHO HOBLIM CMOCOHOM MOJslyYeHUs1 KIOHOB, OCHOBAHHbLIM Ha MEeTOLe KyJibTypbl OPraHOB 1 KJIETOK
invitro. C nomolubto 3Toro cnocoba 3a A0BOJIbHO KOPOTKUIN CPOK MOXKHO MOAYyYUTb 60/1bLIOE KOMNYECTBO OAHOPOLHOIO
nocago4yHoOro MaTepuana. KJoHalbHbIM MUKPOPAa3MHOXEHMEM Ha3blBalOT MaccoBoe 6ecrnosioe pasMHOXXeHE pacTeHWI
B Ky/bType TKaHel U KJeTOK, MpuM KOTOPOM BO3HUKLUME (POPMbI PACTEHUI FeHEeTUYECKU WUAEHTUYHbl UCXOLHOMY
bk3emMnaspy. KnoHanibHOE MUKPOPa3MHOXEHME 3HAaYUTENbHO YCKOpsSeT CeneKUMOHHbIAN NMpouecc; npu pasMHOXEHUU
pacTeHUn B Ky/bType TKaHel npouCXO4WUT O340pPOBJIEHME TMOCAAZO0YHOro MaTepuasna, OCBOGOXKAEHWEe ero oT
MaTOreHHbIX MUKPOOPraHM3MOB 1 BO MHOMMX CJlydasix OT BUPYCOB. MeToAOM Ky/bTypbl TKaHel yaaeTCsl Pa3MHOXUTh
pacTeHUs, KOTopble C TPYAOM UM COBCEM HE Pa3MHOXKalOTCSl BereTaTBHO.

O6Lasn XapakTepucTmka MeToia KJIoHaJIbHOr0 MUKPOPa3MHOXXEHMS

B 3aBMCMMOCTM OT BMAA WCXOAHOro MaTepuana (3KCMnaHTaTa, WM 3KCMJaHTa) W XapakTepa
MOpPhOreHeTUYECKMX MPOLLeCCOB Pa3iNyaloTCa TUMbl, U METOAbl KJIOHAJIbHOrO MUKPOPA3MHOXEHUS. [N ApeBeCHbIX
pacTeHUn Hanbonee pacrnpocTpaHEHHOWN SIBASIETCS KacCUMKaLumns, COrJlacHO KOTOPOA MUKPOKJIOHMPOBAHUE MOXKHO
MPOBOAVTL TPEMSA NYTAMU:

* CTUMYNSILUEN pacnyCcKaHWs NasyLHbIX NoYek;

* MHAYKUMeln 06pa3oBaHNS NPUAATOYHbLIX NMOYEK W aJIBEHTUBHbLIX NOGEroB N3 HUX;
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* COMaTU4YeCKMM sMbpunoreHesom.

[nsi NMCTBEHHbIX NOPOL MPUMEHNMbI BCE TPY MyTW; O XBOWHbIX — TOJIbKO BTOPOW 1 TPETUNA.

MeToL KJIOHAJIbLHOTO MWKPOPA3MHOXEHUS MyTeM CTUMYASUUM pacnyCcKaHus CyuwlecTBylWMX Ha nobere
Ma3syLUHbIX MOYEK OCHOBAH Ha CHATUW anuKaabHOr0 LOMUHUPOBAHUS, YTO AOCTUraeTCs UAW yaaneHmeM anekca nobera,
AN ropMoHasibHol 06paboTKoi, an coveTaHWeM Toro u Apyroro. Mpu 3TOM BO BCeX Ciyvasax pa3BuBlumecs noberu
OTAENSAT U MOBTOPHO KY/JbTUBUPYIOT Ha MNUTATeNbHON cpede, CTUMyAMpyloLlen nponudepaunto (npopactaHue)
NasyLHbIX MEPUCTEM.

O6pa3oBaHue afBEHTMBHbIX (NPUAATOYHLIX) Mo6EeroB Kak MeToh MUWKPOPA3MHOXKEHWS OCHOBaH Ha
CNOCOBHOCTN M30/IMPOBAHHbLIX YacTell pacTeHWs Mpu OnpefesieHHbIX YCJIOBUSIX pereHepupoBaTb LEesioe pacTeHue,
Mo4yTn nobble opraHbl U TKaHW PacTEHMIA MOXHO UCMOJIb30BaTb B Ka4eCcTBe 3KCMJaHTaTa, ecin Ux yaaeTcs HafeXHo
CTEepUIN30BaTh.

CoMaTunyeckne 3MOpMOHBbI MOryT BO3HMKATb WU B Ky/bType Kassiyca, WM HEenocpeacTBEHHO B KynbType
TKaHel 3KcnnaHTa. [Ona WHOYKLUUM CcOoMaTU4yeckoro 3MbpuoreHesa y pasHbiX BUAOB pPacTeHUA HeobXoAWMbI
creunduyHble A5 LaHHOro BMAa PeryJsisTopbl pocTa.

HakonneHHbIi K HacTOsALWEMY BpPEeMeHW 3HA4YUTENbHbIA OMbIT MO KJOHAJBHOMY MUKPOPA3MHOXEHUIO
NpEeBECHbIX PacTeHWI CBUAETENbCTBYET O TOM, YTO 3P(EKTUBHOCTb 3TOF0 METOAA 3aBUCUT OT MOP(OreHeTNYeCKon u
pereHepaLNoHHON aKTUBHOCTW M30JIMPOBAHHbLIX OPraHOB, TKaHeEl U KJeTOK pacTeHWs, YTO B 3HaYUTENIbHON CcTeneHw
CBSI3aHO C BUAOBLIMUA U FEHOTUMNYECKUMUN 0COBEHHOCTAMU AepeBa, ero BO3pacToM U (pM3MONOrNYeCKM COCTOSIHUEM,
Y CNOBUAMU KYJIbTUBUPOBAHUS SKCMIAHTOB U 0COBEHHOCTU NUTaTeNbHON cpelbl. M03TOMY yHMBEPCalbHOW TEXHOJI0r UK
KJIOHaNIbHOr0 MWKPOPa3MHOXKEHWSA, MPUFOAHOW [Ns BCEX PacTeHWA WAW [axke OAHOW Trpynnbl pacTeHW, HeT.
MuTaTeNbHbIe Ccpenbl U YCIIOBUS KYJIbTUBUPOBAHWS, TaK »Xe KaK TUM KJIOHAJIbHOrO0 MUKPOPa3MHOXEHUs, O KaXX4oro
BVOa, @ YaCcTO U A/ KOHKPETHOro reHoTuna noAbnpatoTcst OnbITHBIM My TEM.

OpraHusauns paboT No KJOHaJIbHOMY MUKPOPA3MHOXXEHUIO pacTeHWU

MHorme onepauum Mo MUKPOPA3MHOXXEHWIO PACTEHUN [0SKHbI MPOBOAUTLCS B CTEPUbHbIX YCNOBUSIX. O
y4eTOM 3TOro ocHoBHoro TpeboBaHus npuobpeTaeTcs obopynoBaHue n noabupatoTca noMelleHus. JlabopaTtopus, B
KoTopolt 6yayT MpoBOoAUTbLCS pPaboTbl MO KAOHAJIbHOMY MWKPOPA3MHOXEHUI0, MOMUMO KOMHAT O/ COTPYAHUKOB,
N0/KHA UMeTb psAf Cheuuasm3nupoBaHHbIX KOMHAT, B MEpBYl ovyepelb KOMHATy A CTEpUIM3auny nNuTaTesbHbIX
Cpel, VHCTPYMEeHTa, MocyAbl. DTy KOMHaTy o60pyAyloT aBTOKJIaBaMu, CYLWWIbHbIMK LWKadamMu, AUCTUNNSTOPOM,
YCTQHOBJIEHHbIM Hah pakoBMHOW. Cnepytollas KOMHaTa, B KOTOPOW rOTOBATCS MUTaTesibHble Cpeflbl, A0JHKHA ObiTh
060pyl0BaHA TEXHUYECKMMUN 1N aHAJIMTUYECKUMY BecaMun, pH-MeTpoM, BOAAHBIMU B6aHsSMK, BbITSXXHBIM LWKagoM. B 3Toi
KOMHaTe HaxoaATca (PU3MYecKMe U XUMUYEeCcKMe CTOJbI, WKadbl U NOJKW AJs pasMelleHUus peakTuMBOB, NMpubopos,
nocy bl.
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B cBA3M C 60/1bLLUMM KOJIMYECTBOM CTEKJIAHHOW MocyAbl, NCMoJsib3yeMoi B paboTe, Heobxoanmo npefycMoTpeTH
MOEYHYI0 KOMHaTy C rilyboKoM M LIMPOKOM MOWKOMW WU HECKOJIbKMMW pPakoBMHaMW C XOJIOOHOW U ropsiier BoAown. B
inabopaTopun fosmxHa 6bITb KOMHaTa, 0bopyfnoBaHHaA NaMUHaApHbIMU Bokcamu. JlammnHap-6okc npepcTaBnsaeT cobon
HeboNblUYlO KaMepy, B KOTOpYyl BO34yX MNoJaeTcs MNoh AaBleHWeM 4Yepe3d cneumasnbHble uabTpbl. WN36bITOYHOE
inaBneHne, cosfaBaeMoe BHYTpu paboyero obvema Kamepbl, NPensATCTBYeT MOMafaHWI0 B KaMepy HeOYULLEHHOro
Bo3ayxa. B 6onbwoin nabopatopum posmkHa OblTb KaMMaTudeckass Kamepa. B 3Toli Kamepe aBTOMaTUYeCcKW
perynnpyeTcsi OCBeLLeHHOCTb, TemnepaTypa, BMa)KHOCTb W oTonepuon. Kamepy obopyAyloT cTennakaMu, Ha
KOTOpble yCTaHaBANBAIOT WTaTMBbl C NPObUpKaMu, KynbTypasibHble KoNbbl. 0N5 BblpallMBaHUA B MOYBE Pa3MHOXKEHHbIX|
B Ky/IbTYp€e OpraHoB U TKaHEel pereHepaHToB cnelyeT UMETh CreunanbHyo Tenauuy.

MuTaTenbHble cpeabl

IPPEeKTNBHOCTL MUKPOPA3MHOXEHUS B 3HAYMTENbHOW CTeneHW onpenenseTcs MnpaBuibHbIM BbIOOPOM
nuTaTeNbHOW cpeabl. [Ona  KyAbTUBMPOBAHWSI OPraHoB U TKaHell pacTeHUA Yalle MpUMeHsloT TBEepAYIo
arapcofeprkallyto cpefy, Tak Kak B >XWAKOW cpefde 3KCMaaHTaTbl TOHYT. Jliobas nuTaTenbHas cpefa BKJIOYaeT|
CNlefytoLLMe rpynmnbl BEWECTB: Makpo- U MUKPO3JIEMEHTLI, YrneBoAbl, BUTaMUHbI, aMUHOKUCIOThbI, PerynsTopbl pocTa
rOPMOHAJIbHOWN NMPUPOLHLI.

Mpu KNOHaNbHOM MUKPOPA3MHOXEHUN pacTeHWn Hambosiee 4acTo mcnonb3yT cpeny Mypacure — Ckyral
(Murashige, Skoog, 1962). OTAMYMTENbHOMW OCOBEHHOCTbLIO 3TON Cpefbl SABAAETCA BbICOKAs KOHUEHTpauus
HeopraHM4yeckoro a3oTa. YpoBeHb cosiert B cpefie Mypacure — CKyra B HEKOTOPbIX C/lyYasix OKa3aJiCsi HeornpaBAaHHO
BbICOKUM U TOKCUYHBIM ANA 3KCMNAAHTOB. [03TOMY ONA APEBECHbIX pPacTEeHU HEKOTOopble UCC/IefoBaTeNn OTAaloT|
npegnoyteHne cpene WPM (Woody Plant Medium). 3Ta cpefia oTin4aeTcs oT cpenbl Mypacure — Ckyra (MS) Tem, 4ToO
COLLEePXXNT MeHbLLe a30THOKMC/IOr0 aMMOHUSA, @ BMECTO a30THOKMC/I0ro Kanns fobaBnsieTcs a3oTHOKUCALIA KabLui
(Tabn. 1).

Tabnnua 1 CocTaB HEKOTOPLIX NUTATE/bHbLIX CPen

(n3 Ahuja, 1983, KOHUEHTpauus BeLecTBa yKa3aHa B MUIANrpaMmMax Ha JINTp)

BeLlecTBo MS WPM ACM*
HeopraHu4eckune BeLjecTBa

NH4NO3 1650 400 400

KNO, 1900 — —

CaNO34H20 — 556 556

ICjSO, — 990 990

CaCl2 2H20 440 96 96

T
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MgS04 7H20 370 370 370
KH2PO4 170 170 170
Na2 EDTA2H20 37,25 37,30 —
FeSO4 7 H20 27,85 27,85
Sodium Ferric EDTA — — 30,0
MnS044H20 22,3 22,3 22,3
ZnS04 7H20 8,6 8,6 8,6
H3BO3 6,2 6,2 6,2
O 0,83 — 0,83
Na2Mo0O4 2H20 0,25 0,25 0,25
CuSO45H20 0,025 0,25 0,025
CoCl2 6H20 0,025 3 0,025
OpraHnyeckue BeLyecTsa

TnamnH HC1 0,1 1,0 0,1
HWKOTMHOBas KMCa0Ta 0,5 0,5 0,5
MupnaokcnH HC1 0,5 0,5 0,5
[ nuvH 2,0 2,0 —
IZEL] — — 100
Mwno-nHo3nTon 100 100 100
Caxapo3a B30 000 30 000 30 000
* ACM (Aspen Culture Medium) — cpefa ana_ [KyJIbTUBMPOBAHMSA  [OCUHbI

Obs3aTeNbHbIM YC/IOBMEM SBAAETCSH MPUCYTCTBME B Cpefie KpOMe 3JIeMeHTOB MUTaHWS TFOpPMOHasIbHbIX
(baKTOPOB WAN VMMUTATOPOB WX AEACTBUA. WM3BECTHO NATb rpynn COEAUHEHWA, OTHOCSALUUXCH K KaTeropuu
(b TOrOopMOHOB. ITO UMTOKUHUHBI, ayKCUHbl, rnbbepennuHel, abcumszoBas Kucnota wu 3TuneH. lNpu invitrobbino
BbliBJIEHO, 4TO Ana AedudpdepeHunaumn, npesBpalleHUs Cheunanm3npoBaHHON KIETKM B MepucTeMaTU4ecKkylo,
CNOCOBHYI0 K AefnieHunto, HeobxoAnuMo y4acTume AByX 1 6osiee ropMOHOB, OTHOCALLMXCS K Pa3HbIM rpynnam.

LMTOKMHMHBI CHUMAIOT anuKajibHOe AOMWHUPOBaHWE U MHAYLMPYIOT pasBMTUE Ma3yLUHbIX MOYeK, HapyLlatoT|
MOKOW U CTUMYNNPYIOT POCT MOKOALLMXCSA OpraHoB. OHN peryampyoT pocT COMaTUYECKMX 3apoablllen N popMrMpoBaHne
pacTeHun; Heobxoaumbl Ana auddepeHunaunm cTebnesbix NOYEK B KyNbType KasslyCHbIX KJIETOK N Npu pereHepauunu
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No6eroB 13 KNETOK 3KCMNAHTOB. K rpynne LIMTOKUHUHOB OTHOCATCS: KUHETUH, BAM (6-6eH3MNaMUHOMYPUH), 3eaTUH U
inp. LonosHMTeNnbHOe BBeAEeHMe B NUTaTesIbHYl cpefy HEeKOTOPbIX aMWHOKUCAOT — TUpo3uHa, deHunnanaHuHa, a
Tak>Xxe octaToB, CNOCOBCTBYET yCMNIEHUIO I(hheKTa LUTOKUHUHOB.

AYKCUHbI BAUAIOT Ha [eNieHWe, pacTsHKeHue KNeTok un anddepeHunpoBky. Haunbonee Bbipa>keHHbIN
OpraHoreHHbln 3heKT aykCMHa — 3TO CTUMyNnsums obpasoBaHua KopHel. K rpynne aykcuHoB oTHocsaTcs: UYK (pA
MHO0/1-3-YKCYyCHasa KMUCaoTa), uHaonmnMacnsaHas kucnota (MMK), HadTunykcycHasa kucnota (HYK), 2,4-D.

nbbepennnHbl — OBLIMPHBIA KNacC coeaunHeHui, BKAoYatowmn 6onee 30 BewecTB. B MUKpopasMHOXEHUW
pacTeHUn B OCHOBHOM mcnosb3yetcs rubbepennosas kucnota (MFK). 3k3oreHHble rnbbepennvHbl ycuamealT pocT W
BbITArMBaHue ctebnsa, nuctoes. MMbbOepensinHbl BHOCAT B NMUTATEsIbHYIO Cpefly B OCHOBHOM C Le/bi0 YCKOPUTbL POCT
CChOPMUPOBABLUNXCS MOYEK U MOJYHYUThb PacTEHMs C XOPOLLO Pa3BUTON Haf3EeMHOWN 4YacTbio.

C NOMOLLbIO HU3KUX KOHLEHTPALMWA 3K30MeHHbIX (UTOFOPMOHOB MPUHLUMNMANLHO BO3MOXHA WHAYKLUA W
CTUMYNAUNSA  Pa3/INYHbIX MOpPoreHeTUYECKUX peakunin B KynbType TKaHel. [pyn BbICOKOW TOPMOHaIbHON
HaCbILEHHOCTM NuTaTeNbHOW cpelbl HabnaaeTcs yrHeTeHne obLuelt akTUBHOCTU KJIETOK BMJIOTb A0 UX rubenn. 3Ty
cneundrKy peakunin KybTUBMPYEMbIX TKaHEN U OpraHoB pacTeHWUn Ha BBeAeHMe (PUTOrOPMOHOB ClefyeT Y4YUTbIBaTh
Npu NCNoNb30BaHWUN PEryJiaTOPOB POCTa C Lesblo Pa3MHOXXEHUSI pacTeHUA.

Mpoueccbl WMHAYKUWW OpraHoreHesa W coMaTuMyeckoro >smbpuoreHesa o6HApPY)XMBAKOT  Pa3/INYHYIO
BaBMCMMOCTb OT 3K30reHHbIX (PUTOropMoHOB. Ecnm mHAyKuuma kopHeobpa3oBaHUSA 4HETKO CBsi3aHa C YBEJIMYEHUEM
KOHLIeHTpaLUun aykCcMHa B MNUTaTeNbHOW cpede UM TO >Ke CaMOe MOXXHO Mpu3HaTb B OTHOLWIEHWW KUHETUHa B
noberoobpasoBaHun, To ambproreHes B AOCTATOYHOW CTEMeHW He3aBUCUMM OT 3K30reHHbIX (UTOrOPMOHOB. TOMBLKO
nepBble MOMEHThLI MHAYKLUW TPebyloT NpucyTCTBMA FOPMOHOB, TOra Kak fasbHelillee pa3BuTMe 3apoAbllla ABSeTCs
MPOLECCOM, He 3aBUCALLMM OT 3K30reHHbIX FOPMOHasbHbIX (MaKTOpoB. Pa3BuBalOWMIACA 3apoAblll caM AenaeTcs
MCTOYHUKOM HeobX0AUMbIX AJI1S1 €r0 PA3BUTUS TOPMOHOB.

B uensx sKoHOMUM TpyAa WU BPEMEHW Mpu CO3[4aHUN MNUTaTENbHbIX Cpepd FOTOBAT WCXOAHble 3anacHble
pacTBOpPbI. PeLlenTbl 3aMacHbIX PAacTBOPOB A/ MPUrOTOBNEHUS MUTaTeNbHON cpelbl Mypacure — Ckyra npuBefeHbl
HV>Ke (KOHLIeHTpaLMs yKa3aHa B MUIIUrpaMMax Ha JinTp).

PacTsop | PacTtsop Il

NH4NO3 B33 000 K] 166

KNO3 38 000 H3BO3 1240

CaCl2 2H20 8 800 MnSo4 4H20 4

460

MgS04 7 H20 [7 400 ZnS0O4 7H,0 1720

KH2PO4 B3 400 Na2MoO4 2H20 50
CuSo4 5H20 5
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ICoCl2 6H20 5
PacTeop Il PacTBop IY
FeSO4 7H20 |5 560 IHOCnTON 20
Na2EDTA 27 460 HWKOTMHOBaA K-Ta 10
H20 0
MupnaookcnH HC1 10
0
TnamnH HC1 10
0
I AvunH 40
0

Mpu npurotoBneHun pacteopa Il FeSO4 7H20 wn Na2EDTA 2H20 pacTBopstoT oTAeNibHO B 450 Mn
INMCTUNIMPOBAHHOM BOAbl (MogorpeBas M MOCTOSHHO MOMeELLMBas pPacTBOpP), 3aTeM CMeLWuBaloT, YCTaHaB/MBAIOT]
pH=5,5 n pobasnsAwT BoAbl A0 1 n. MNocnenoBaTeNbHOCTb NMPUrOTOBJIEHWNS MUTaATENbHOW CpeAbl C MCMO/Ib30BaHNEM
BanacHbIX pacTBOPOB Cliefylowasn:

¢ Heobxoanmoe KONMYECTBO arapa U caxapo3bl pacTBopstoT B 750 Mn gBakabl (418 rapaHTUN CTEPUSIbHOCTN)
NMCTUNINPOBAHHOM BoAbl. [lenatoT 3To Ha BoasiHOM GaHe MNpuW MOBLILEHHOW TemnepaType WAM B aBTOKJ1aBe Mnpw
MOHV>XEeHHOM AaBneHun. KoHeYyHas KoHUEeHTpaums arapa Aos/xHa 6biTb 0,8-1,0%.

e Nob6asnsoT no 50 mn 3anacHbix pactBopoB | u Il n no 5 mn 3anacHeix pacteopos lll n lY.

» KonmyecTBo pacTesopa 40BoAsAT A0 1 .

FoToBas cpefia OXNlaXKAaeTcs Npy KOMHATHON TeMnepaType 1 XxpaHuTcs npu 4°C.

YCnoBus KynbTUBMPOBAHMWS U 3Tarbl MUKPOPA3MHOXKEHMS

Mocne TwaTeNbHOro nepemMeLllnBaHNA KOMMOHEHTOB NUTAaTENbHON Cpeabl peryampyeTcs pH Bcen cmecun nytem
inobasneHnsa 0,1 N NaOH n 0,1 N HC1. Onsa cpegbl Mypacure — Ckyra ycTaHaB/IMBaeTCsl Ha ypoBHe 5,7-5,8, y cpenbl
N1 KYNbTUBUPOBAHNSA APEBECHbIX pacTeHnin (WPM) onTumManbHasa pH=5,2.
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DaKTopbl OKpPY>KalLLeil cpefbl, TakMe Kak CBET, TeMrnepaTypa U COCTaB BO34yXa, MOTYT BAUSTL Ha POCT U
pa3BUTUE KJIETOK B KyJibType OpraHoB W TKaHeh. [leiicTBMe 3TuX (HAKTOPOB B3aMMOCBS3aHO. OO6bIYHO
MUKPOKJ/IOHA/IbHOE Pa3MHOXEHWE APEeBEeCHbIX pacTeHWi MPOBOAAT MPU HOPMasibHON KOMHATHOW TemrepaType v npwu
COXpaHeHUn Toro oToneprosia, KOTopblii HabnwoaaeTcs B 3To BpeMs B npupoae. YTobbl yCTaHOBUTb ONTUMAJIbHbIE
napamMeTpbl BHELIHel cpeabl, A7 MHOMMX BUAOB [APEBECHbIX PacTeHUn HeobXxoAMMO MPOBECTU AOMOSIHUTESbHbIE
nccenoBaHus.

MpoLecc MUKPOPa3MHOXXEHWS PacTeHUA COCTOUT M3 HECKOJIbKMX 3TanoB. BoMbLIMHCTBO uccnenoBaTesnen
BbIAENSAOT TPW 3Tana: 3KCMJaHTMPOBAHME WCXOAHOrO MaTepuana, COBCTBEHHO MUKPOPA3MHOXEHWE, YKOPEHEeHMne
Pa3MHOXeHHbIX  noberos. [pu  nosyYeHUM TMOCAfOYHOrO  MaTepuana  APEBECHbIX pacTeHuiA  MeTonoM
MUKPOK/OHNPOBaHUS LiefiecoobpasHo BbIAEIUTb M YETBEPTHI 3Tan — ajanTauun pereHepaHTOB K HecTepuJibHbIM
ycnosusm cpepbl (puc. 1).

OT60p >3KCN/NIAaHTOB M BBeAeHWe MuX B KynabTypy. [ONnsi MUKPOPAsMHOXXEHWUs OPEBECHbIX pacTeHUN
MCMOJIb3YIOT ABa OCHOBHbLIX TUMa WCXOAHOr0 MaTepuasa: 1) IOBEHWIbHbIN (CEMeHa U UX OTAE/IbHbIE YaCTu, a TakXe
HaCTWN NPOPOCTKOB); 2) MONOAbIE TKAHW B3POC/bIX pacTeHUn (Mo4YKK, XBOSA, TKaHW nncTa, nobern). Yawie B KavyecTse
DKCMJ1aHTa C/IY>XUT I0OBEHWJIbHbIN MaTepuan.

MNepen BBeAeHMEM B KynbTypy MaTepuan CTepuansyloT. YCTaHOBJIEHO, YTO M3 BCEX BUAOB pacTeHUN
npeBecHble NMopoAbl — CaMbll TPYAHbLIA N CNOXKHbIA O0OBLEKT A1 MONYyYEeHUs KyJibTypbl TKaHel, Tak Kak BCe Tunbl
MCXOOHOrMO MaTepuana y HUX CUbHO 3apakeHbl (.M. byTosa, 1989). CTepnansaumio nNpoBOoAAT O4eHb OCTOPOXKHO,
HTOObI HE MOBPEAUTL HEXHbIE TKAHW 3KCMIAaHTa; KOHLEHTPaLNS CTEPUIN3YIOLWLNX areHToB noabupaeTcs Ha BO3MOXHO
00/1ee HM3KOM YPOBHeE.

CTepunusywline pacTBopbl MOryT ObiTb pa3fefieHbl Ha HeCcKonbko rpynn. lepBasi U3 HUX BKJOYaeT|
pacTBOPbLI, CoAep>Kalle aKTUBHbIA XJI0P: XJI0OPaMUH, XJI0pHas U3BECTb, FMMOXJ0PUT KaJibLiMa U FUMOXJIOPUT HaTpUs.
XfopaMUH Mcnosib3yeTcs Yalwe. ITOT npenapaT Hapsgy C runoxjoputamMy obnafaeT HauMeHee BblPaXKeHHbIM
TOKCMYECKMM LeliCTBUEM.

BTopas rpynna BKAO4aeT pTyTbCOAEpiKallme pacTBopbl, obnagatowwime HamboNbWMM Ae3nHPULMPYOLLNM
bhhekToM: xnopua pTyTH U Anauni. PacTBopbl BTOPOWN FPynmbl MCNOAb3YIOT B TeX CJy4asx, Korga npenapaTbl NepBon
rpynnbl OKa3aanucb He3PEeKTUBHbIMU.

NHor na maTepuran CTepuansyoT Nepekncebio BoAopoaa Uam pacTBOPOM noaa.

Ons  noblweHnst 3MHEKTUBHOCTM  CTEpUNM3aLMM  MNPaKTUKYeTCs  nocnefoBaTesibHOe  MpUMeEHeHUE
CTepun3ytoLLero areHTa ¢ 70%-HbiM 3TUIOBLIM CAUPTOM. DKCMJIAHT OMNyCcKalT Ha 1-3 ¢ B CNUPT, @ 3aTeM NepeHocsT B
CTepUIN3yoLWNiA pacTBop. MNepes BbICAAKOW Ha NMUTATENbHYIO Cpeay MaTepuasn ornoJlaCkKUBalOT B CTEPUILHON BOAE.

Puc. 1. Cxema 3TanoB KJIOHa/lbHOr0 MUKPOPasMHOXeHUA Ha npumepe 6epésbi: | - oTbop 3KCMNaHTOB W
BBefeHne B KyabTypy; Il - mynbTunankaumnsa noberos; Il - pnsoreHes; IV — apanTaumsa K HeCTEPUSIbHBLIM YCJIOBUAM

cpenbl
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MynbsTunaukaumna noberos. Npy NpaBuibHO NofobpaHHON NMTaTeNbHOW cpeae, HaleXKHON cTepuan3sauny 1
MOAXOASLLMX YCNOBMAX KyJIbTUBUPOBaHWUS B nMpobrpke mam konbe obpasyeTcsi HECKONbKO MnoberoB. HYacTb M3 HUX
nepeca>knBalT Ha HOBYK cpefy A5 obpa3oBaHWs KOpHEeR, a ApYyryilo MOBTOPHO Ky/JbTUBUPYIOT LSS yBeWYeHus
KonuyecTsa noberos. DTOT MpPoOLECC MOBTOPSIOT MHOMOKPATHO A0 MOJiydeHus TpebyemMoro KonnyecTsa MOCagoyHOro
MaTepuana.

Pu3soreHe3. TMuTaTenbHas cpefa ANIA KynbTUBMPOBaHMA noberoB C Lesbilo 06pa3oBaHMA Ha HUX KOPHEN
0ObIYHO HECKOJIbKO OT/IMYAEeTCs OT Cpefbl, KOTOpas UCMoJib30BasiaCb Ha NepBOM 3Tarne. YCTaHOBJIEHO, H4TO AN MHOMUX
pacTeHUn HeobxoAMMO WCMONb30BaTb Cpeldy € HU3KMM cofep)aHuem conen. Tak, B cpege Mypacure — Ckyra
KOHLIeHTpaLUus cosiell yMeHblUaeTCs B ABa WM Jaxe B 4YeTblpe pas3a. HekoTopble TpaBAHWUCTblE pacTEHUA HE
Hy>XOaloTcs B fobaBneHnn B cpepy peryssTopoB pPocTa, HO Yauwie TpebyloTca aykCuHbl. Bpems, Heobxopmmoe ans
cbopMumpoBaHue KopHen, BapbupyeT oT 10 go 15 pgHen. PacTeHus m3 NpobupkM nepeca>kmBaloT, KOrga KOPHW
NOCTUTHYT 5 MM AnunHbl. Bonee AfiMHHbIE KOPHU MOFYT MpuW nepecanke noaoMaThbes.

Apantaunsa K HecTepusbHbIM YCJIOBHUAM cpeabl. [1na nepeHoca pacTeHMA U3 KyJbTypasibHbIX COCYLOB B
no4yBy TpebyeTca ocobas 0OCTOPOXKHOCTb. KOPHU NPOMbIBAOTCA ANA yAANEHUA HaAUMLWENA Ha HUX NUTaTeNbHOW cpeabl.
MepBble 10-15 gHen B Tennvue NoALEpP>XMBaeTCA BblCOKas BAaXXHOCTb (90-100%). Ons OpeBeCHbIX pacTeHUN B 3TUX
LleNsX MCMoJsib3ylT YCTAaHOBKU WCKYCCTBEHHOrO TyMaHa. TakXe HeobxogMmo 3awumuiaTtb pacTeHust OT MNpsiMoro
COJIHEYHOr o cBeTa.

KfnoHafnbHOE MUKPOPa3MHOXEHWE — MPUHLUNWANLHO HOBbIA CMOCO6 MOJyYeHUs KJIOHOB Y AOPEBECHbIX
pacTeHnin. OOAHUM U3 BaXKHbIX MPeMMyLLEecTB 3TOro crnocoba sBNASETCA TO, YTO YAAeTCs TUPa)KMpoBaTb pacTeHus,
KOTOopble C TPYAOM WAM COBCEM HE pPa3MHOXAKTCA BereTaTMBHO, YepeHKaMu WaM MpuBKMBKON. Maccosoe
MCMOJIb30BAHUE KJIOHAJIbHOrO MWKPOPA3MHOXEHWUs MO3BOJISeT MEepeBecTU WUCKYCCTBEHHOE J1IeCOBOCCTA-HOBJIEHWE HQ
00s1ee BbICOKUIA YPOBEHb, YNYULLNTb KYJIbTYpY J1I€COX035A-CTBEHHOIO NMPOM3BOACTBA. TaK »Xe Kak COBepLUEHCTBOBAHE
NPUEeMOB U METOLO0B JIECHOr0 CEMEHOBEeeHUs onpenensieT Nporpecc B Apyrux ob6aacTax NecHon HaykKu, KOoHaJIbHoe
MUKPOPA3MHOXKEHNe CrnocobCTByeT BHEAPEHMIO B JIECHOE X03AACTBO AOCTUXEHWIA JIECHOW CeNeKLUN, CEMEHOBOLCTBA Y
COPTOBLIBEAEHNS.

yHVIBepcaJ'IbHOVI TEXHONOIrNNM KJZIOHaIbHOIr0 MUKPOPAa3MHOXXeHNA HeT;, nuTaTesibHble cpeabl U ycnosug
KYJIbTUBNPOBaHNA I'IO,EI,6VIpaIOTCF| Ana KaXxpgoro BuAaa, a 4aCcto U Ona MHOMBMAYaJsIbHOro nApeBeCHOro pacTteHus
OMNbITHbIM NyTeEM, 3allMlieHbl CBNAETEeNIbCTBaMN Ha |/|306peTeH|/|e n nateHTamu. Bonpoc o np|/|06peTeH|/||/| naTeHTa B
Ka>XOOM KOHKPEeTHOM Cny4dae [OoJIKeH pewaTbCda cneyunannctaMmm C y4eToM TeXHONI0rn4ecknx BO3MO>XHOCTEN
npeonpunaTnga, LEHHOCTM BUAa UaN COPTa, 3KOHOMUMYECKOWN LI,EJ'IECOO6p33HOCTI/I.
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7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiiowime npoueanypbl oueHUMBaHUA 3HaAHUM,
YMEHUHU U HaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepusylowwmux 3Tanbl popMupoBaHmsa
KOMMNeTeHUuUNn

TpeboBaHUA K KOHTPOJZILHOM paboTe

KoHTponbHaa paboTa npencrtasnsetr cobon oovH M3 BUOOB CaMOCTOATENbHOW paboThl
obyyarouwmxcs. Mo cyTn - 3TO N3NIOXKEHNE OTBETOB Ha ONpefAesieHHble TeEOPeTUYECKe BOMPOCh! MO
y4yebHO AUCUMMIIMHE, @ TakXe pelleHune npakTudeckux 3agay. KoHTposibHble NMpoBoOAsATCA ANs
TOro, 4tobbl pasBUTb Yy o0byYaloLKMXCS CNOCOBHOCTM K aHanM3y HaydHon 1 y4yebHol nuTepaTypsl,
yMeHue o0606uaTb, CUCTEMATU3UPOBATL W OLIEHMBATb MNPAKTUYECKUA W Hay4YHbI MaTepuan,
YKPEenAsATb HaBblKW OBMlAadeHUSI MOHATUAMWN onNpeaeneHHON HayKn 1 T. 4.

Mpwn oueHke KOHTpOJ'IbHOI?I npenogaBaTeslb PyYyKOBOACTBYETCA CneayrownMm KpuTepmnamn:

- paboTa 6bis1a BbINOJIHEHA aBTOPOM CaMOCTOSATESBHO;

- obyvawwmnca nogobpan OOCTATOYHbLIA CAUCOK NUTEPaTypbl, KOTOPbLIN Heobxoaum nOns
OCMBbICJIEHUS TEMbI KOHTPOJIbHOWM;
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- aBTOpP CyMes COCTaBUTb JlOrMYecknm O0OOCHOBAHHLIA MJiaH, KOTOPbIA COOTBETCTBYET
NOCTaBJIEHHbIM 3afa4aM 1 CHOPMYJIMPOBAHHON LEeNN;

- oby4atowmnca npoaHaansnposaa MmaTepuan,

-  KOHTpPOJibHaA pa60Ta oTBeYaeT BCeM TpeﬁoBaHI/IFIM HEeTKOCTN U3N0XKeEHNA I
aprymeHTmnpoBaHHOCTN, 06BEKTUBHOCTU N JIOFTNYHOCTN, FPaMOTHOCTU N KOPPEKTHOCTWK,

- obyyvatowmncsa cymen o60CcHOBaTb CBOO TOYKY 3pEHUS;

- KOHTpOJIbHasA paboTa oopmMaeHa B COOTBETCTBMU C TpeboBaHUAMY;

- aBTOp 3alnTNN KOHTPOJIbHYIKO 1 YCNELWHO OTBETWJT Ha BCE BOMPOCHLI nperoaaBaTesid.

KoHTposnbHas paboTa, BbiNosIHEHHast HeBpPeXXHO, He Mo CBoeMy BapuaHTy, 6e3 cobnoaeHns
npaBu, NpeabsaBssieMblX K ee 0popMIeHNI0, BO3BpaLllaeTca 6e3 NpoBepkM C yKa3aHUEM MpUYnH,
KoTopble J0oBOAATCA A0 obOy4valuierocd. B 3ToM c/lydae KOHTpoJsibHass paboTa BbINOMHAETCS
NOBTOPHO.

BapraHT KOHTpPOJIbHOM paboThbl BbiAAETCSA B COOTBETCTBUM C NMOPSAAKOBLIM HOMEPOM B CMUCKE
CTYOEHTOB.

KpuTepumn oueHkKu 3HaHUK npun HanuCaHum KOHTpOJIbHOﬁ pa6OTbI

OTMeTKa <«OTJIMYHO» BbICTaBAseTCcA obyvalolwemMycsi, MnoKa3aBLWEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAHHbIE, rNyboKMe 3HaHWsS BOMPOCOB KOHTPOJIbHOW PaboTbl M yMeHWe YyBEPEHHO
NMPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3agay, cBoboaHoe W npaBuibHOE
060CHOBaHME NPUHATBIX PELUEHUN.

OTMeTKa «XOpPOoLIo» BbICTaBNsAeTCcsA oby4alolleMycsi, eC/iM OH TBepZo 3HaeT MaTepuan,
rPaMOTHO U MO CYLLECTBY WU3JlaraeT ero, yMeeT NMPUMEHSATb MoJlyYeHHble 3HAHWS Ha MPakKTUKe, HO
NOMyCKaeT B OTBETE WU B PELLUEHUM 3a4a4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHUTL C
NMOMOLLIbIO [IONOJIHUTEbHBLIX BOMPOCOB NpenoaaBaTesns.

OTMeTKa «y[OBJIeTBOPUTENBHO»  BbICTaBNseTca  obyvawollemMycs, MnoKa3aslieMy
(bparMeHTapHbIf, Pa3pPO3HEHHbLIN XapaKTep 3HAaHWUN, HEeOOCTATOYHO MNpaBWJibHblE (HOPMYSIMPOBKN
6a30BbIX MOHATUA, HApPYLUEHUS JIOFMYECKOW MNOoC/Ief0BaTE/IbHOCTU B W3JIOXKEHUU MPOrpPamMMHOro
MaTepuana, Ho NPy 3TOM OH BJlafleeT OCHOBHbLIMU MOHATUSMUN BbIHOCUMbIX HA KOHTPOJIbHYO paboTy
TeMm, HeobxoaMMbIMU ANs AasibHeNWero oby4eHnss N MOXXeT MPUMEHSATb MOoJlyYeHHble 3HaHUSA Mo
obpa3ly B CTaHOAPTHOWN CMTyauUun.

OTMeTKa «HeyhoBJIeTBOPUTENbHO» BbICTaBAsieTca obyyvatlollemMycs, KOTOpbli He 3HaeT
6onblIen YacTU OCHOBHOIO COAEP)XaHWS BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
ANCUUNANHBI, JonyckaeT rpybble owmnbkn B (HOPMYSIMPOBKAX OCHOBHbLIX MOHATUMA U He ymeeT
NCNosib30BaTb MOJIyYeHHble 3HaHWUS.

TPEGOBaHMH K BbIMOJIHEHUIO TECTOBOIo 3agaHuAa
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TecTvpoBaHMe SIBASETCSH OOHMM U3 OCHOBHbIX CPeACTB (POpPMasibHOrO KOHTPOA KayecTsBa
oby4yeHnsi. DTO MeTo[l, OCHOBAHHbIA Ha CTAaHAAPTU3NPOBAHHbLIX 3afaHUAX, KOTOPbIE MO3BOASAIOT
N3MEpPUTb MCUXOPU3NONOTNYECKME U JINYHOCTHLIE XAaPaKTEPUCTUKN, a TakKXXe 3HaHUS, YMEHUs n
HaBbIKW UCMbITYEMOTO.

OCHOBHbIe npnHUUMblI TECTUPOBaHWNA, cnenytouine:

— CBA3b C uensAMm obyyvyeHUs - Uenn TeCcTUPOBaHUS OOJ/KHbl OTBEYATb KPUTEpUsM
COLINAJIbHONM MONE3HOCTU 1 3HAYUMOCTMN, HaYHYHON KOPPEKTHOCTU N 0OLLLIECTBEHHOW NOAAEPIKKU;

— 00BEKTMBHOCTb - WCMOJIb30BaHME B Menarormvyecknx M3MepeHusax 3Toro npuHumna
NPW3BaHO He AOMYCTUTb Cy6beKTUBM3MA U NPeaB3aTOCTM B MPOLECCE 3TUX U3MEPEHWIA;

— CNpaBeaIMBOCTb M MJIACHOCTb - OAMHAKOBO [n06po)xenaTesibHOe OTHOLUEeHWE KO BCEM
06y4YaloLMMCS, OTKPbITOCTb BCEX 3TAMNoOB MpoLecca U3MepeHunil, CBOeBPeMEHHOCTb 03HAKOMJIEHUS
obyyYalLnMXcsa ¢ pe3yabTaTaMn N3MEPEHUIA;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUIN 1 CAMONPOBEPOK Kaxkaoro y4ebHoro
MOAYJIs, pa3fesa U Ka)kKAoW TeMbl; Ba)XHbIM aCNeKTOM OaHHOro NpuHUuna sienseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeACcTaB/eHNs cCoaep)XaHus y4ebHOoro Kypca B Cofep>XaHum TecTa;

- TYMaHHOCTb W 3TMYHOCTb - TECTOBble 3afaHusi U Mpouenypa TeCTUPOBAHUA [LOJDKHbI
NCK/I0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalowmMmcsi, He [OMyCcKaTb YLEMJIEHUS UxX Mo
HaLUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoBOMY, TEPPUTOPUAJSIbBHOMY, KYJbTYPHOMY W
ApYrvM Npu3Hakam;

Ba)kHellnM SBASETCS MPUHLMMN, B COOTBETCTBUM C KOTOPbIM TeCTbl AOJIKHbI OblThb
MOCTPOEHbI MO MeToauke, obecreymBatolleld BbINOJSIHEHME TpPeboBaHMN COOTBETCTBYHOLLErro
henepanbHOro rocyaapcTBeHHoro obpasoBaTenbHOro cTaHaapTa.

B TecToOBbIX 3af4aHMNAX UCMOJIb3YIOTCA YeTblipe TUMna BONpPOCOB:

— 3aKpbiTas dopMa - sBnaseTcs Hambosiee pacnpoCTpaHeHHOW K npenanaraeT HECKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha NOCTaB/IeHHbI Bonpoc. Hanpumep, obyyatowemMycs 3afaeTcs BONpPoC,
TpebyLlnii anbTepHAaTMBHOrO OTBETa «[a» WIN <«HeT», <«SABJIAETCA» WIN «He SBIAeTCS»,
«OTHOCUTCH» WM «He OTHOCUTCA» K T.n. TecToBoe 3ajaHue, coAepiKalllee BOMPOC B 3aKPbITON
thopme, BKtOYaeT B cebs OOUH WM HECKOJIbKO MPaBUJIbHbIX OTBETOB UM MHOrAa Ha3blBaeTcH
BbIOOPOYHLIM 3aaHMeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJIb3YyeTCs TakXe B TecTax-3afdadvax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM C/lyvae ChOpMYIMPOBaHbI YCIOBME 3a4a4m U
BCe HeobxoAuMble WCXOAHblE [aHHble, a B OTBeTax MpeAcTaB/ieHbl HECKO/IbKO BapUWaHTOB
pe3yfibTaTa pPeLlleHns B YNCIOBOM unn bykBeHHOM Buae. O6y4atoWNNCs OOJHKEH PeLnTb 3ada4y u
nokasaTb, Kakol 13 NpeacTaB/IeHHbIX OTBETOB OH MOJTy4uI.

— OTKpbITasa ¢opMma - BOMPOC B OTKpbITON ¢dopMe npenctasndeT cobon yTBep)xOeHue,
KoTopoe HeobXxoaAMMO AONONHUTL. [laHHaa popMa MoXKeT BbiTb NpeAcTaB/iIeHa B TECTOBOM 3a4aHunN,
HanpuMmep, B BUAE CNOBECHOIro TeKCTa, hopMyJibl (YypaBHeEHMUS), rpadmnka, B KOTOPbLIX NPONyLLEHbI
CYWEeCTBEHHbIE COCTaBAOLWME - YAacTU CNoBa WM OyKBbl, YCNOBHble 00603HAYeHUs, NMHUU NN
n3obpa>keHna 3/71eEMEHTOB CXeMbl U rpaduka. Ob6yvaloWMNCa [OJKEH Mo NaMATUM BCTaBUTb
COOTBETCTBYIOLLME NIEMEHTbI B YKa3aHHbIe MeCcTa («NponycKn»).
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— YCTaHOBJIeHe COOTBeTCTBUA - B JaHHOM Cliy4ae 06yqar0LueMyc;| npeanaratoT ABa Crncka,
MexXny afieMeHTaMn KOTOopbIX clegyeT YCTaHOBUTb COOTBETCTBUE,

— YCTaHOBJIEHNE nocsenoBaTesibHOCTM - npegnoJsiaraeT HeobxoaAnMOoCTb YCTaHOBUTb
npasunabHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crvmcka cnos nnm gpas.

KpuTepum oueHkKu 3HaHUM npu nposegeHun TeCTMpoBaHusa

OTMeTKa «OTJIMYHO>» BbICTABASETCS Npu YCJ0BUMN NPaBuUIbHONo oTBeTa He MeHee 4eM 85%
TeCcTOBbIX 3af4aHUN;

OTMeTKa «XOpoLo>» BbiCTaBJ/IAETCS MPU YCJI0BUN NMPaBUJILHOro oTBeTa He MeHee 4eM 70 %
TeCTOBbIX 3aaHUN;

OTMeTKa «yAOBJIeTBOPUTEJNIbHO>» BbICTAaBAAETCA MPU YCJOBUM MPaBUILHOIO OTBETa He
MeHee 50 %;

OTMeTKa «HeynoBJIeTBOPUTEJIbHO» BbLICTAB/AAETCA MNpU YCNOBUM MNpPaBUILHOrO OTBeTa
MeHee 4yeM Ha 50 % TecToBbIX 3afaHUNA.

Pe3ynbTaTbl TEKYLLEro KOHTPOJIA MWCMOJb3YOTCS MpU  MPOBEAEHUN MPOMEXKYTOYHOM
aTTecTaymun.

TpeboBaHusa K HanucaHuio pedepaTta

MpooykT camocToaTenbHon paboTbl obyvawuwlierocs, npeactasnawowmm cobol KpaTkoe
N3N0)KEHNE B MUCbMEHHOM BUAE MOJIyYEHHbIX pPe3ysibTaTOB TeMbl, rAe aBTOpP pacKpbiBaeT CyTb
nccnegyemonm npobnemol, NPUBOAUT PasIMYHbIE TOYKUN 3PEHUS, @ TakXe COBCTBEHHbIE B3rnaabl Ha
Hee.

PecdepaT goskeH 6biTb CTPYKTYpPMpPOBaH (Mo rfaBaM, pasaenam, naparpadgam) n BK/OYaTb
pa3fenbl: BBeAEHWEe, OCHOBHas YacCTb, 3aKJ/IlOYEHUE, CMUCOK WCMOJIb30BAaHHbIX WCTOYHMKOB. B
3aBMCUMOCTU OT TEMATUKKN pedepaTa K HEMY MOryT BbiTb 0OOPMJIEHbI MPUSIOXKEHWS, CoAepKallne
OOKYMEHThI, UaalcTpaumm, Tabnuusl, cxemsl 1 T.40. O6bem pedepaTa - 15-20 cTpaHUL, NevYaTHOro
TEKCTa, BKJIOYas TUTYJIbHbIA IUCT, BBEAEHNE, 3aKJII0YEeHME U CMUCOK MTepaTyphl.

Ero 3agavyamMu aABASOTCSA:

1. ®dopMupoOBaHME YMEHUN CaMoOCTOoATesIbHON paboTbl C UCTOYHMKAMWU JINTEpaTypbl, UX
cucTemaTmsauus;

2. Pa3BUTME HaBbLIKOB IO MYE€CKOr0 MbILLNEHUS;

3. yrny6neH|/|e TeopeTnyecKnx 3HaHWR Mo npo6neMe nccnengoBaHm.
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Mpwn oueHKe pedepaTa NCNOb3YIOTCA Cleaywmne KpuTepun:

- HOBM3Ha TeKCTa,

- 060CHOBaAHHOCTb BbibOpa NCTOYHUKA;

- CTerneHb PACKpPbITUS CYLLIHOCTM BOMNPOCA;

- cobnogeHna TpeboBaHUn K 0hOPMIIEHNIO.

KpuTepumn oueHnBaHusa pecdeparta:

OTMeTKa «OTJIMMHO» - BbIMNOJIHEHbI BCe TpeboBaHMSA K HanucaHWo N 3awunTe pedepaTa:
o6o3HaveHa npobnema n obocHoBaHa €€ aKTyaslbHOCTb, CAE/aH KPaTKU aHaIn3 pa3/InYHbIX TOYeK
3peHns Ha paccMaTpuBaemylo npobneMy u  JIOTUMYHO U3N0XKEeHa CcobCTBeHHass no3unuus,
cchopMyIMpoBaHbl  BbiBOAbI, TEeMa packpbiTa MOJIHOCTbIO, BblAep)XaH o06bEM, cobnoaeHsl
TpeboBaHUA K BHELIHEMY ohopMIeHNO, AaHbl NPaBU/bHbIE OTBETHI Ha AOMOJIHNTENbHLIEBOMPOCHI.

OTMeTKa «XOpOoLUO» - OCHOBHble TpeboBaHMs K pedepaTy 1 ero 3awmTe BbIMNOJHEHbI, HO
npu 3TOM AonyuieHbl HeAo4éTbl. B 4acTHOCTW, UMETCA HETOYHOCTU B U3JIOXKEHUU MaTepuana,
OTCYTCTBYET Jlormyeckas rnocjefoBaTesIbHOCTb B CYXAEHUSX, He Bblaep>xaH 00bEM pedepaTa,
UMeTCa ynyLleHUs B OOPMJIEHUN, HE HOOoMycKaeT CyLleCTBEHHbIX HETOYHOCTel B OTBETe Ha
[OMONHUTENbHbIN BOMPOC.

OTMeTKa «ynoOBJIEeTBOPUTEJIbHO» - UMEITCA CylleCTBEeHHbIE OTCTYMNJIEHNA OT TpeﬁoBaHI/IIZ
K pedepupoBaHuio. B 4aCcTHOCTW, TeMa OCBelleHa J/UlWb YacTU4YHO, AonylleHbl dakTuyeckme
ownbkm B cogepxaHunm pedepata WM Npu OTBETE Ha AOMOJIHUTENIbHble BOMPOChl, BO BpeMs
3alllnNThbl, OTCYTCTBYET BbIBO.

OTMeTKa «HeynoBJIETBOPUTENIbLHO» - TeMa pedepaTa He packpbiTa, o6HapyXuBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne nNpobnemsl.

KpuTepnn oLeHKN 3HAHWIA Ha 3K3aMeHe

DK3aMeH MOXXET NPoBOANTLCSA B JOpPMe YCTHOro onpoca no buneTtam (Bonpocam) unm 6e3
6uneToB, C NpeaBapuUTenbLHON NOAroTOBKOMN UM 6e3 NoAroToBKM, Mo YCMOTPEHUIO NpenofaBaTens.
DK3aMeHaTop BrpaBe 3a4aBaTb BOMPOChl CBepX buseTa, a TakKe, MOMUMO TEOPETUYECKUNX
BOMPOCOB, AaBaThk 3aZla4yy Mo NporpaMme AaHHOro Kypca.

DK3aMeHalUWoHHble buneTbl (BOMPOCHI) YTBEPXKOATCA Ha 3acedaHun Kadeapbl
MnoAnuCbIBalOTCA 3aBeayoWnM Kadenpon. B bunete 0onkKHo cogep>xaTbca He bonee Tpex
BOMPOCOB. KOMMNEKT 3K3aMeHaLMOHHbIX B1UNeToB Mo AnCuMnanHe 4oJIXKeH cogepaTb 25-30
buneTos.

JK3aMeHaTop MOXET NMPOCTaBUTb dK3aMeH be3 ornpoca nian cobecepoBaHus TeM CTyaoeHTaMm,
KOTOpPbl€ aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.
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OTMeTKa «OTJINYHO» - CTYAEHT rybokKo 1 NpoYHO YCBOWU BECh MPOrpaMMHbIA MaTepuan,
ncyepnbiBatoLLe, NoOC/e10BaTeNIbHO, FPAMOTHO U JIOFMYECKM CTPOMHO ero nu3saraeT, TeCHO
yBSI3bIBA€T TEOPUIO C MPAKTUKON. CTyAEHT He 3aTPyAHSeTCA C OTBETOM Mpu BUAOM3MEHEHWN
3afaHus, ceobogHO cnpaBasieTcs C 3a4adYamMu, 3aaHNSMU U APYrUMU BUOAMM NPUMEHEHUS 3HAHWA,
NMoKasblBaeT 3HAHWA 3aKOHOAATEs/IbHOr0 M HOPMATUBHO-TEXHUYECKOr0 MaTepurasios, NPaBuibHO
060CHOBbLIBAET MPUHATLIE PELLIEHUs, BJIAaAEET PAa3HOCTOPOHHMMW HaBbIKaMun 1 NpuemMamMin
BbIMNOJIHEHUA NPaKTU4Yeckux paboT, obHapy>XMBaeT yMeHne caMocTosATesIbHO 060611aTh 1 n3naraTb
MaTepuas, He gonyckasl olnbok.

OTMeTKa «X0poLo» - CTYAeHT TBePAO0 3HAeT NPOorpaMMHbIA MaTepuraJsl, FPaMoTHO U Mo
CYLLLeCTBY U3JlaraeT ero, He A0MyCKaeT CyLLeCcTBEeHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUIbHO MPUMEHATb TEOPETMYECKME NOJIOXKEHNS N BNlageeT HeobXoAMMbIMM HaBblKaMu Npu
BbIMOJIHEHUM NPAKTUYECKUX 3aaHUNA.

OTMeTKa «y[OB/E€TBOPUTESIbHO» - CTYAEHT YCBOWJI TOJIbKO OCHOBHOI MaTepuaJi, HO He 3HaeT
OTAEesIbHbIX AeTanen, fonyckaeT HETOYHOCTU, HEAOCTAaTOYHO NpaBUJIbHble OPMYIMPOBKH,
HapyLlaeT NnocnefoBaTeIbHOCTb B U3/I0XKEHUN MPOrpaMMHOro MaTepuasna U UCnbiTbiIBaeT
3aTPYyOHEHUS B BbIMOJIHEHUN NMPAKTUYECKUX 3a[aHNN.

OTMeTKa «Hey[oBJIeTBOPUTESIbHO» = CTYJEHT He 3HaeT 3Ha4YNTesIbHOW YacTu NPOrpPaMMHOro
MaTepunasa, JonyckaeT CyuleCTBeHHbIe OLIJI/I6KVI, c 6onbLINMN 3aTPpyOHEHNAMW BbINOJIHAET
npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

630.165(07) M 54 MeToan4eckme pekoMeHJaumm n
TecToBble 3aflaHns N0 AncuunnanHe «JlecHas reHeTuKa,
cenekums n cemeHosoactso" / ®rbOY BO Mawkon. roc.
TeXHOJ1. YH-T ; cocTaBuTenb CasoHel H.M. - Maiikon : 6/u,
2021. - 15 c. - bubavorp.: c 14 (5 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691

575(075.8) U, 18 LUapes, A.ll. FTeHeTUKa NeCHbIX APEBECHbIX
nopof : y4ebHuk ons sysos / A.M. Llapes, C.M. Noru6a, H.B.
Nayp ; M-Bo obpa3oBaHus n Haykn P®, ®r60Y BINO Moc.roc.
YH-T neca. - 2-e n3fa. - MockBa : 13pgatenbcTBO MOCKOBCKOIro
rocyfapCTBEHHOro yHMBepcuTeTa neca, 2013. - 381 c. -
CnoBapb TePMUHOB: C. 332-363. - Bubnwnorp.: c. 365-375 (189
Ha3B.). - ISBN 978-5-8135-0517-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+039
179

Obuwasn cenekumns pactenumin / KO. 6. KoHoBanos, B. B.
MbinbHeB, T. U. Xynauapwus, B. C. Pybeu. — 5-e n3a., ctep. —
CaHkT-MeTepbypr : JlaHb, 2023. — 480 c. — ISBN
978-5-507-45737-3. — TeKCT : 3NEKTPOHHBIN // JlaHb :
3/1eKTPOHHO-6ubnnoTevHas cuctema. — URL:
https://e.lanbook.com/book/282386

https://e.lanbook.com/book/282386

630.165(075.8) L| 18 LlapeB, A.IN. Cenekumns necHbIX n
[EeKOopPaTUBHbIX ApPEBECHbIX pacTeHUI : y4ebHMK Ons By30B /
A.N. Lapes, C.M. Noru6a, H.B. Jlayp ; M-Bo o6pa3oBaHnsa un
Hayku PO, ®rbOY BMO Mock. roc. yH-T fieca. - MockBa :
MIYN, 2014. - 552 c. : un. - I'pudp: PekomeHngosaHo YMO no
obpasoBaHuto B obnacTu necHoro gena. - Mpwun.: c. 538-542.
- bubnwnorp.: c. 512-537. - ISBN 978-5-8135-0605-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+03D
063

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

630.165(07) M 54 MeToan4yeckme pekoMeHJaumm n
TecToBble 3afaHns N0 AncunnanHe «JlecHas reHeTuKa,
cenekums n cemeHosoacTtso" / ®rbOY BO Mawkon. roc.
TEeXHON. YH-T ; cocTaBuTenb CasoHen H.M. - Mankon : 6/un,
2021. - 15 c. - bubavorp.: c 14 (5 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691

630.165(07) M 54 MeToan4yeckme peKkoMeHZaumm n
TeCTOBble 3aaHNA MO ANCLUUNANHE «JlecHas reHeTuka,
cenekums n cemeHosoactso" / ®rbOY BO Mamkon. roc.
TEeXHOJ. YH-T ; cocTaBuTenb CasoHel H.M. - Maiikon : 6/u,
2021. - 15 c. - b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100052691. - Pexxum
nocTtyna: ceobogHbln. - bubnuworp.: ¢ 14 (5 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052691

JNlecHas cenekuus : y4ebHUK pns cTyOeHTOB
NecoxX03sNCTBEHHbIX cneynanbHocTen / B. M. beccyeTHOoB, E.
XK. KeHTb6aes, H. H. BeccyeTHoBa, b. A. KeHTbaeBa. - AfiMaThl
: Hyp-MpwuHT, 2015. - 358 c. - 3BC IPR BOOKS. - URL:
https://www.iprbookshop.ru/67081.html. - Pexxum goctyna:
no nognucke. - ISBN 978-601-241-527-8

http://www.iprbookshop.ru/67081.html

KeHTbaeBa,, b. A. JlecocemeHHoe peno : y4ebHoe nocobue /
B. A. KeHTbaeBa. - AnmaTbl : Hyp-MpuHT, 2015. - 124 c. - 9B6C
IPR BOOKS. - URL: https://www.iprbookshop.ru/67082.html. -
Pe)xum pgocTtyna: no nognucke. - ISBN 9965-720-60-6

http://www.iprbookshop.ru/67082.html

KapmaHoBa, E. M. MpakTukyM no reHeTuke : y4ebHoe
nocobue pna Bysos / E. 1. KapmaHoBa, A. E. bonros, B. 1.
MuTIOTbKO. — 3-e u3ga., ctep. — CaHkT-MNeTepbypr : JlaHb,
2022. — 228 c. — ISBN 978-5-8114-9773-7. — TeKcT :
3JIEKTPOHHbIN // JlaHb : 371eKTPOHHO-6MbnnoTeyHas cncrtema.
— URL: https://e.lanbook.com/book/200846

https://e.lanbook.com/book/200846

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLMOHHbIE pecypchbl ceTn «MIHTepHeT»
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Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "HayuyHo-
n3gaTtenbckum ueHTp MHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTyna: OoJsa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
371eKTPOHHLIN. PoHa IBC dhopmmpyeTcsa C y4eToM BCeEX M3MeHEHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BK/tOYaeT y4ebHunku, y4ebHbie nocobud, YMK, MoHorpadgum, asTopedepaThl, guccepTauunm,
SHUMKONEeANN, CJI0OBAPU U CNPABOYHUKYN, 3aKOHOOATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHnua n n3gaHus, BolnyCcKaemble n3gatesibCTBamMun By30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) : henepanbHas
rocygapcTBeHHas MHMOpPMaLMOHHaa cucTtema : CanT / MMHNCTEPCTBO KynbTypbl Poccuinckom
depepaumn, Poccuinckas rocynapcrteeHHas bubnunoreka. - Mocksa, 2004 - - URL: https://H36.pdy/. -
PeXxum gocTyna: Ansa 3aperncTpump. nojib3oBaTesniein. - TeKCT: 3/1IeKTPOHHLIA. HIb - npoekT
Poccuiickonm rocypapcTBeHHon 6ubnnortekun. HaumHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
351eKTpOHHaa bubnmnoTteka (HOB) pa3pabaTbiBaeTcsa BeOYLLMMU POCCUMNCKMMN BubnmnotTekamm npu
noaaep>xke MnHncTepcTea KynbTypbl Poccuinckon depepaunin. OcHoBHasa uenb HIb - obecneunTb
cBob6OAHbIN OOCTYN rpakaaHam Poccunnckon depgepaunm Ko BCEM N3[aHHbIM, N30aBAaEMbIM U
XPaHAWMMCA B pOHAAX POCCUNCKUX BUBINOTEK N3OaHUSAM U Hay4YHbIM paboTaM, - OT KHUXXHbIX
MaMATHMKOB NCTOPUM U KYJIbTYpbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnin. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, Bonee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HALMOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitickas HaumMoHanbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3NIEKTPOHHbLIN. "... O4HA N3 KPYNHENLNX B MUpe U BTOpas No BesnYnHe
doHpoB B Poccunckon depepaumm - CAYy>XKNUT POCCUNCKOW KYNbType U HayKe, XpaHuT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacensaLWmnx POCcnio Hapoa4oB U
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3ssefeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3N1EKTPOHHbIX
HOCUTenNAX, AOCTYMHbIX LUMPOKOMY KPYry nosb3oBaTesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
yuTaTesNien, KOTOPbLIM BblAAeTCa A0 5 MAH U34aHui, K ee 3NEeKTPOHHLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAaseHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHYIO N UCTOPUYECKYIO
MpPeemMCcTBEHHOCTb, BEPHOCTb BUBAMOTEYHBIM TPagNLIMAM, 3aJ10XKEHHbIM eLle B MnepaTopckom
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHOPMaLMOHHOE yyYpexxaeHue,
OCHallleHHOoe HoBenwWwmnM obopyoBaHNEM U CBOEBPEMEHHO OTBEYatoLLlee Ha HacyLHble BbI30BbI
BpeMeHW." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoTeka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: 4N4 3aperncTpup. nosb3oBaTenen. - TekcT:
3NEeKTPOHHbIN. MnaTgopma eLIBRARY.RU 6bina cosgaHa B 1999 roay no nHuumatnee POCCUNCKOro
hoHpa byHAaMeHTasbHbIX UCCNefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YYEHBIM 3NTEKTPOHHOIO
[OoCTyna K BeayLWnuM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHbIMUK NMYBINKALNAMKN U HbIHE SABNSIETCS Beayllen 31eKTPoHHON 6ubnmnoTekon Hay4yHom
nepuoanKmn Ha pyccKoMm si3bike B Mmupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTPOHHasa bubnmnoTeka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0ocTyna: Ang 3aperncTpup. nosb3oBatenen. - TeKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has
3/1eKTpOHHaa bubnnoteka, NOCTPOEHHAs Ha NMapagurme oTKkpbiTon Hayku (Open Science),
OCHOBHbIMUM 3afa4aMun KOTOPOW ABASETCSH NONyNApuU3aLnNg HAYKM U HAYYHON AeATEeNbHOCT!,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybankauun, pa3sutme MeXXaAnCUNnINHapHbIX
nccnefoBaHUM, COBPEMEHHOMO MHCTUTYTa Hay4YHOW peLeH3nn, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HAayKU U MOCTpoeHue MHPPACcTPYKTYpbl 3HaHUW. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornawieHun. /index.php/resursy/37-periodicheskie-
izdaniya ®enepaibHOe areHTCTBO JIECHOIM0 X034MNCTBa : opuunanbHbI canT. - MockBa. - URL:
https://rosleshoz.gov.ru/. - TeKCT: 3NeKTPOHHLIN.OdunynansHbin NHTepHET - nopTan PenepanbHOro
areHTCTBa JIECHOI0 X03AMCTBa. HoBOCTY, ohuLmManbHble JOKYMEHTbI, CTaTUCTUKA, aHa/INTUKa, 6a3bl
OaHHbIX. https://rosleshoz.gov.ru/ MUMHNCTEPCTBO NPUPOAHbBIX PECYPCOB N 3KOJOrNmM PocCcninckom
depnepaumnn : opmumanbHbIM canT. - Mocksa. - URL: http://www.mnr.gov.ru/. - TekcT:
3NEeKTPOHHbIN.OULManbHble LJOKYMEHTbI, CTaTUCTUKA, aHaINTUKa, 0cobo oxpaHaeMble NPUPoOaHbIe
Tepputopun, 6asbl gaHHbIX. http://www.mnr.gov.ru/ KaBka3ckni rocy4apCTBEHHbIN MPUPOLHbLIN
broctepHbIn 3anoBenHUK // Ocobo oxpaHaeMble MPUPOLHLIE TeppuTopun Poccuinckon depepaunm :
[canT] / MMHUCTEPCTBO NPUPOLHLIX PECYPCOB 1 3KoNornn Poccuinckon depepaumn. - Mockea. - URL:
http://www.kgpbz.ru/index.php. - TeKCT: 3N1eKTPOHHbIN.KaBKa3CKNI 3anoBeHNK ABNSETCHA CaMbIM
KPYMHbIM FOPHO-JIECHBIM 3anoBeAHUKOM EBpOnMblI 1 OQHUM M3 CTapennx 3anoBegHUKoOB Poccum.
http://www.kgpbz.ru/index.php Forest.ru : Bce 0 poccunckux necax : [cant]. - Mocksa, 2000. - . -
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URL: http://www.forest.ru/. - TeKCT: 3N1eKTPOHHbIN.CanT NOCBSALLEH POCCUMNCKMM NecaM, NX OXpaHe u
YCTOMYMBOMY UCMOJIb30BaHUI0. Poccniickoe necHoe 3akoHoaaTenbCTBO. MNpobieMbl poCCUNCKUX
necos. "JlecHon 6ionneTeHb". MNeprnoandeckne nsnanHus, Nnydankaunm, CEMmMHapbl N KOHMEPEHLINN.
Ha cTpaHuuax canTa Bbl HangeTe nHopmauuio o JlecHoMm knybe, ero npoekTax u HauynHaHnSX,
noceTuTe CTpaHUUbl paga APYrux opraHnsauunin, 3aHMMaloLWnXCa peweHnem necHbolx npobnem, a
TakK>Xe CMO>XKeTe 03HaKOMUTbLCA C Koslekumnen "necHolx" ccolnok. http://www.forest.ru/ LleHTp
3awmnTbl Neca KpacHopapckoro kKpas = Centre of forest health of Krasnodar region : [canT] /
MWHNCTEPCTBO NPUPOAHbLIX PECYPCOB N IKONOrMKM poccunckon epepaunm, denepasnbHoe
areHTCTBO NecHoro xo3anctea (POCJIECX03), ®BY «PoCcCMNCKMM LEeHTP 3aWnThbl 1eca» . -
KpacHopap, 2010. - . - URL: http://czl23.ru/news.php. - TEKCT: 3/IeKTPOHHbIN.Hay4Haa [eATesIbHOCTb
dunnana BonsowaeTcsa B paboTax ero cneunanncToB, 3aHUMAKOLLNXCA NCCeA0BaHNAMN
pPa3NMYHbIX aCNEKTOB JleCHbIX coobuwiecTB pernoHa. http://czl23.ru/news.php IPRBooks. ba3oBas
KOJINEKUUS : SJIEKTPOHHO-6MbnnoTevyHasa cuctema : canT / ObLwecTBO C orpaHNYeHHON
oTBeTCTBeHHOCTbIO KomnaHnunsa "An lNMun Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3aperncrtpump. nosb3oBaTenen. - TekcTt
3/IEKTPOHHbIN. ABNAeTCA pacnpocTpaHeHHbIM obpa3oBaTes/ibHbIM 3/1I€KTPOHHbIM PeCcypcoMm s
BbICLLMX U CpeaHnX cneumnasnbHbiX y4ebHbIX 3aBe4eHNN, Hay4YHO-NCCeq0BaTe/IbCKNX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatlownx KoprnopaTUBHbLIN AOCTYN A8 CBOMX obyvatowmxcs,
npenopasatenen u 1.4. 9bC BkAto4aeT y4ebHYO U Hay4YHYIO InTepaTypy NO HanpaB/IEHUAM
NoAroTOBKW BbICLLEro 1 cpeaHero npodeccruoHansHoro obpasosaHmnsa.Jlanb. Konnekunsa JlecHoe
XO3ANCTBO N JIECONHXXEHEPHOE AENO0 : INEKTPOHHO-6nbnnoTeyHasa cnctema : cant / U3paTtenbCcTBO
JNlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/books/945 - Pexxum pocTtyna: ons
3aperncTpup. Nnosib3oBaTesnien. - TeKCT INEKTPOHHbBIN.ITO pecypc, BKAOYaoWmin B cebs
3NEKTPOHHbIE BEPCUN KHUT n3paTenbCcTBa «JlaHb» U ApYyrux BeQyLnx n3gatensCcTs y4ebHom
anTepaTypbl. Hawmm yntatenaMm AOCTYMHbI creaylowme Konnekumn: «BetepnHapma n cenbckoe
X03AMCTBO» U 6a3zoBas konnekuus. http://www.iprbookshop.ru/586.html International Union of Forest
Research Organisations (IUFRO). (MexxayHapoAHbI COKO3 NIECHLIX UCCIe40BaTEebCKNX
opraHusauwun) : [canT]. - BeHa (ABcTpus), 2005. - . - URL:
https://www.iufro.org/discover/organization/. - TeKCT: 3N1€KTPOHHbIN.MeXXAYHapOAHbIN COO3 JSIECHbIX
nccnefoBaTeNbCKUX OpraHu3aunim 3aHMMaeTcs ncciefoBaHmamm B 061acTm NecoBoACTBa, JIECHOro
X038MCTBa, N€C03aroToBOK, NepepaboTkn ApeBeCcuHbl, SKOHOMUKN SIECHOI0 KOMMJIeKca u psae
Apyrux cmexHbix obnacten. https://www.iufro.org/discover/organization/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Kypc npeanonaraeT Kak ayaAUTOpPHYIO (Jiekumn n nabopaTtopHble 3aHATUSA), Tak U CaMOCTOATENbHYIO paboTy obyyaloLwmxcs.

CamocTosTenbHas pa60Ta o6yqatou_u/|xc;| ABNAETCA obs3aTeNnbHbIM KOMIMOHEHTOM npouecca noaroToBKw®, OHa dopmMupyeT
CaMOCTOATENIbHOCTb, [MNO3HaBaTeJIbHYIKO aKTUBHOCTb 06y\4a+ou_|,v|xc9|, BblpaﬁaTblBaeT NMpakKTn4eCcKkne HaBblKU pa60Tb| C I'IpO(peCCI/IOHaJ'IbHOVI
nMTepaTyp0|7|. 3ajaHnsa CaMoCTOSATESIbHOWN paGOTbI 06yqatou_|,|/|xc9| BbIMOJIHAKTCA BHE ayaANTOPUN 6es3 y4acTunda npenonaBaTtend. OcHoBHas 3apfava
CaMOCTOATE/IbHON pa6OTbI noaroToBka K CEMUHaAPCKUM N NMPaKTUNHECKUM 3aHATUAM.

Ha cemnHapckoe 3aHAaTMe BbIHOCATCSA OCHOBHbIE BOMPOCH! Te€MbI. [ NOAFOTOBKN K NPaKTUYECKUM 3aHATUAM HeobX0AMMO Ha OCHOBE JIEKLIUIA
MOAroTOBUTbL AOMNOJIHUTESIbHbIE MaTepuasbl, PackpbliBatoLle 0COBEHHOCTN 1 HanpaB/iIeHUN pPeLleHnn NoCTaBIeHHOW Npobnemsbl. TeMaTUYeCKNi NiaH
NabopaTopHbIX 3aHATUN, HOPMYNMPOBKA MPaKTUYECKMUX 3adaHUNN, NepeyeHb OCHOBHOW U AOMOJIHUTENbHOW NNTEepaTypbl, CNUCOK TeM pedepaToB
npu3BaHbl NOMO4Yb 06yyYalOLWMMCA MPaBUIbHO OpPraHM30BaTb U BbibpaTb HanpassieHMe camocTosaTenbHOW paboTbhl. CeMnHapckme (MpakTu4yeckue)
3aHATNA, KaK Beaywun Bug y4ebHbix 3aHATMN, cocTaBasaioT 6a3zy noarotoskn 6akanaBpoB. OHM MMEIOT ULeNbl NpuaaTh NPUKNALHOW acnekT
Hay4HbIM 3HaHNAM MO OCHOBHbLIM BOMPOCaM CesieKL N NecHbix paboT.

Ha npakTnyecknx 3aHATUAX o6yqar0|_|_|,|/|ec9| nony4v4ardT HaBblKMN CaMOCTOATEJZIbHOIro MNOMCKa MaTepualsia, aHa/n3a, peleHuna 3aad w“
conocCTaBsieHNA CTaTUCTUYECKUX OaHHbIX MO np06neMaM NaHAaWagTHOro CTPOUTEbCTBA.

Ons obneryeHns NoAroTOBKM K MPAKTUYECKMM 3aHATUAM MpensaraeTcs peKkoMmeHayemas nmTepaTypa U3 OCHOBHOIO M AOMOJIHUTENIbHOro
CMNCKOB, YKa3aHHbIX B KOMIMJIEKCE N COOTBETCTBYIOLLAA U3y4YaeMbiM pa3fesiaM, a TakXKe nepruoanyeckmne nsgaHus (cneumann3mpoBaHHble XypHaibl
W ra3eTbl) Mo M3yYaemMoln TeMaTUKe N CCbIJIKU Ha IHTepHeT-pecypchl.

OCHOBHas LUeNb MPakTUYeCKUX 3aHATUIA - HayyuTb OOy4aloLMXCS MCMONb30BaTb 3HaHWSA, MOJIyYeHHble Ha Nekuunsax Ha 6ase ymeHus
caMocToATeNlbHOM paboTbl C INTEPATYPOM U APYrMMUN UCTOYHMKAMMU.

NabopaTopHas paboTta Nel

Tema: CenekuMoHHasa OLEHKA HacaXXaeHnn
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Mpu 6onbliMx BbIBOPKAX OCYLLECTBASETCS UX rpynnupoBka. [Ona 3Toro BbibMpatloTcs Hambosbllee N HauMeHbllee 3HavyeHne Npu3sHaka, a
3aTEeM yCTaHaB/IMBAETCS PAa3HOCTb Mexay HUMU. [leneHneM pa3HOCTU Ha YMCII0 KJTACCOB ONMpenesnseTcs pa3sMepHoOCTb UHTepBasia Mexay rpynnamu.
Ko/in4yecTBO K1acCoOB B 3aBMCUMOCTM OT YUCJIEHHOCTWU COBOKYMHOCTY NpMBOANTCS B Tabn. 1.

Tabnuua 1

PekoMeHOyeMoe 4nC/o K1lacCoB Npu BesindnHe Bbl60pKI/I

Hucno HabawogeHwnn n (oT - A0) 25-40 40-60 60-100 100-200 > 200
Hncno knaccos K 5-6 6-8 7-10 8-12 10-15
Xmin=

Xmax=

Xcp=3x/n

Pa3zmMepHOCTb MHTepBana =

MocnenoBaTenbHbIM NPUBABAEHNEM K HAUMEHbLLEMY 3HAYEHUIO MEXIPYMNMOBOr0 MHTEPBaJsa YCTaHAB/IMBAOT NOPSA0K FPYNMNMPOBKN AaHHbIX.
Mo 3HAaYEHUAM KOHKPETHbIX BEJIMYMH OTHOCAT MX K TOMY UK MHOMY Knaccy. KonnyecTeo HabnoaeHuin B knacce (YacToTy) oTobpaxkatoT B Tabnuue.

MonyyeHHble pe3ynbTaTbl 3aHOCUM B Tabnnuy 2.

Tabnuua 2
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X Xcp X2 f f x f x2

CyMMa KBaapaToB OTKJIOHeHU: Aucnepcusa: CTaHOoapTHoe oTKoHeHMe: Owmnbka cpegHen KoaddunumeHT HacnegosaHusa: h2=0,64; h2=0,75

HacnepnyemMocTb 4acTo 3aMeHSAIT TEPMUHOM «KOI(PPMLNEHT HACIeAyeMOCTM», YTO OAHO M TO »Xe M 03HayaeT OTHOLLEeHMe, yKa3sbiBatoLuee, ¢
KaKol CTeneHbio poauTenu nepenaltT CBOM CBOWCTBa MOTOMCTBY. HacnenyemMocTb B LUMPOKOM CMbIC/e MOXET BapbupoBaTb oT 0 oo 1. Huskwue
3Ha4YeHMs 03HayaloT, YTO B MOMNYASLUUM OTCYTCTBYET U3MEHYMBOCTb, 0OYyCNOBIEHHAs reHeTUYeCKUMIM hakTopamMm (HanpuMep, Npu KJOHUPOBAHUM
pacTeHunin). Ecnm BCA M3MeH4YMBOCTb 00yC/IOBJIEHA FeHEeTUYECKMMN (paKTOpaMn, TO HaceACTBEHHOCTb byaeT paBHa 1.

6. CenekuuoHHbIn aunddepeHunan - 3To cpefHaa eHoTUunnyeckasa LLEeHHOCTb oTbupaembix ocobelr, Bbipa)KeHHasd Kak OTK/JOHeHune oT
nonynsaunoHHonm cpegHen. CeneKUUOHHbLIN AuddepeHuman 3aBUCUT OT (PEHOTUMUYECKON WU3MeH4YMBOCTM nonynaumm. OnpepenseTca oH Mo
ypaBHEHUIO:

- cpenHsas rpynnsl oTbupaembix ocoben,

- cpegHAaa nonynaunn.

FeHeTnYecknn aheKT:

B cnyydae korpa ot6op ocobenl OCHOBLIBAETCA Ha UX (PEHOTUMUYECKUX 3HaYeHusx, 6e3 MHdopMaunm O CTeneHn POACTBA, MEHETUYECKUNA
3thdhekT oTbopa MoOXKeT bbITb onpenesieH no dopmyne:

R=h2 « S Rl= R2=

I'IporHo3 noTomMcTBa:
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xpl= Xp2=

Mpaduk:

NabopaTopHas paboTta Ne 2

Tema: «BeretaTvBHOE pa3sMHOXXEHUE NeCHbIX ApeBeCHbIX Noposa»

BeretaTuBHOE pa3sMHOXEHWE AaeT BO3MOXXHOCTb BOCMPOU3BECTM B HOBOW 0COBM BCE MPU3HAKM MAaTEPUHCKOro pacTeHus. OHO no3BosseT
COXPaHATb LEHHble XO03SACTBEHHO-BMonornyeckme npu3HaAKM OTCENEKTUPOBAHHbLIX U COPTOBbIX [OPEBECHbIX M KYCTAapPHUKOBBLIX pPaCTEHUN,
MCNoNb30BaTb AJ1S XO3SMCTBEHHbIX Lieneill cTepuiibHble 0cobu, reTeposncHblie (hOpMbl, MPUBMBOYHbLIE XUMEPLI, @ Tak)Xe OBYOOMHbIe pacTeHUs, y
KOTOPbIX XO3ANCTBEHHbIN MHTEpEeC NpeAcTaBAseT OAUH U3 MOJIOB.

BeretatuBHOe Pa3MHOXeEHNE NPUMEHAETCA.

* npum pa3enoeHunn nopona, TPpyaoHO pPa3MHOXakWwuUxcda ceMeHaMn, He Odalolnx B KaKnx-nnbo ycnoBundax cemMmsaH BooOLle nan patrowmx
HeXXN3HecnocobHble CeMeHa;

* 1 CYPOBbIX YC/IOBUIA CYLLLECTBOBAHMS, FAe Y MHOTMX pacTeHU He yCreBatoT Bbi3peBaTb UM BOObLLE He 3aBA3bIBAIOTCSA CEMEHA;

e NS PENPOAYKLNM HEKOTOPLIX PACTEHUI, AaXKe CPABHUTE/bHO JIEFKO PA3MHOXAEMbIX CEMEHAMU, HO HE COXPAHAIOLWMX CBOM FreHOTUM 13-3a
pacllenseHns;

* NMpn MaCCoBOM pa3MHOXEHUN LUEeHHbIX, HO eweé PeaAKNX B KyJibType MHTPOAYLEHTOB, TaK KaK NMpun 3ToM cnocobe MHorne pacTeHna MoryT
6bITb nony4vyeHbl OT OAHOIo NN HECKOJIbKUX MaTEPUHCKUX ocoben.

B Hay4HOM nuTepaType, UCMONb3YTCA WHOCTPAHHbIE TePMUHbLI, Tpebylouwme pacwmngpoBkn. Tak, NCXOAHOE OpPUrMHaJIbHOE OEPEBO, U3
KOTOPOro B3ATbl YaCcTW ANA Pa3MHOXXEHWUS, Ha3biBaeTCca opTeT (0T HeM. Ort — MecTo). YacTu pacTeHUs, KOTOpPbIE Y)KE€ Pa3MHOXXEHbI, Ha3blBalOTCSA
pameTamy (0T aHrn. ramification — oTBeTBneHne, BeTBM AepeBa). COBOKYMNHOCTb paMeT OT OOHOr0 M TOro Xe gepeBa (opTeTa) Ha3biBaeTCsA
KJ10HOM. Mpn cenekuum NecHbIX APEBECHbLIX MOPOA NCMOJIb3YETCA KaK eCTECTBEHHOE, TakK U NCKYCCTBEHHOE BEreTaTUBHOE Pa3MHOXKEHME.

92/116



EcTecTBeHHOe BereTaTUBHOE pa3sMHOXXeHue

Hawnbonee vacTto BCTpedalWwnMnca cpegn jecHblX AgpeBecCcHbIX nopoa ymMepeHHOro KJimMmaTa ABAAITCA cieayruimne Bnabl eCteCTBEHHOINo
BeretTaTuBHOro pasmMHOXeHun4d: NopocCsib, OTBOAKWN, pa3MHOXXeHNe KOPHeBULLaMN N KOPHEBLIMN OTMPbICKaMW.

lMopocsab NpeactasnseT cobon nobern, obpasoBaBLUMECS U3 CASLUWX WX MPUAATOYHbIX MOYEK pacTeHUs. NopocneBas cnocobHOCTbL pacTeHui
3aBUCUT OT UX BUJAaA, BO3pacTa, YCJIOBUI NMPOn3pacTaHna n MHAMBUAYabHbIX ocobeHHocTen. OHa MOXKET BbiTb BLICOKOW (Y MBLI, 0JIbXUW, UMbl U AP.);
cpenHeln (y 6epésbl, oyba, KJieHa, iceHs, BA3a, boapbllHUKa W Ap.) 1 cnaboit (y ocuHbl 1 ap.). MopocsieBas cnocobHOCTL C BO3PAacTOM yXyALLIAeTcs U
MOXXET MPeKpPaLLaTbCS NMOJIHOCTLIO.

OTBOAKM — 3TO YKOpPEHMBLUMECS Hah3eMHble rnoberun, coxpaHuBLUME CBA3b C MATO4YHbIM pacTeHueM. OHu 06pa3ylTca y BUAOB, HUXHUE
XKVBble BETBU KOTOPbIX OMYCKaKTCA 1 CONPMKacaloTCa C NOYBON. B MecTe conprnkocHoBeHns obpa3yloTca NpuaaToyYHble KOPHU U Haf3eMHas 4acTb
HOBOIr0O pacTeHUsi, KOTOPOE CO BPEMEHEM MOXXET OTAEeNUTbCA OT MaTo4yHOro. OTBOAKM, KakK MpaBuio, o6pa3yoTcsa Y TEHEeBbIHOC/INBLIX APEBECHbIX
nopon, HUWKHME BETBN KOTOPbLIX A40JIFO HE OTMUPAIOT (NnxTa, enb, byk n ap.).

KopHeBbIMy OTrIpbICKaMy Ha3blBalOTCA nobern, passmBaroLLMecs N3 NpuaaToYHbIX NoYeK KopHen. bonee MHTEHCMBHO 06pa3yoTCsa OTMPbLICKU
Ha TOHKNX FOPM30HTaIbHbIX KOPHSAX, pacnosaratowmnxcsa Ha Hebonbwon raybuHe. Mo Mmepe pocTa 1 PasBUTMSA HOBOrO PacCTEHUS Y HEro NnosBaseTCs
cobcTBeHHas KopHeBas cucteMma. lpm 3TOM HOBOe pacTeHue He obs3aTenbHO OTAenseTcsa OT MaTo4yHoro. B Takmx cnydasx obpasyloTcs
3HaYUTESNbHbIE YH4aCTKKN Neca (Hepeako 6onee 2-3 ra), NpomsoLlleawne oT 04HON MaTO4YHOM ocobu.

C.C. MATHULKWIA OeNNT OpeBeCcHble pacTEHUA Ha ciedytollme rpynnbl N0 KOPHEOTINPLICKOBOW CMOCOBHOCTY:

* NpounsBoaALiMe obusbHbIE OTMPLICKU NPU HEMOBPEXAEHHbIX KOPHAX U 340POBbIX CTBOMAX (OCMHa, Tonosb 6enbin, akauna benas, bepecT,
BULLHA, oepe3a, bapxaT, TepH n ap.);

* 0bpa3syloLine KopHeBbIE OTMNPLICKA B HOpMe (6e3 nopaHeHus KopHel), HoO MeHee 0bubHO, YeM Yy BU OB MEpPBOM rpynnbl (TOMO/b YEpPHbIN,
KallTaH MoCeBHOW, BSA3 NepuCTOBETBUCTLIN, O/lbXa cepas, aBa, YepeluHs, 6apbapuc, 60apbILLHUK, pabuHa, ManuHa, obnennxa v ap.);

e obpa3yloline KopHeBble OTMAPbLICKM TOJIBKO MPU MOBPEXAEHUN KOPHEN, cpybKe MaTOYHOro AepeBa WM CUJLHOFO ero ocnabnerHus (byk
BOCTOYHbIN, BapxaT, rneanyuns, a6noHs necHas, Yepemyxa, bepesa, kneH noneson, nnna, rpab n op.);
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. penko obpasytouwime nnm soobuie He obpa3syolme KOpHEBbIE OTMNPbLICKM (KallTaH KOHCKU, Byk necHon, oyb yepeludaTbliA, COCHa, €flb,
NMCTBEHHMUA).

KopHeBuuja — 3TO non3eMHble cTebnun pacteHnin. OHM BO3HUKAIOT B 30HE KOPHEBOW LLUENKU UM Ha yYaCTKe CTBOJ1a Bbllle KOPHEBOW LLUENKN,
HaxogsuweMmca B rno4yse. B oTamM4me OT KOpPHENW y HUX HeT KOPHEBOro 4Yexsimka. OHW 3aKaH4YMBaKTCA MOYKOW; Ha OOKOBOW MOBEPXHOCTU Yy HUX
pacnofiaralTca peayLunpoBaHHbIe NUCTbSA B BUAE Hellyek, B Na3yxax KOTOPbIX 3aKJaAblBalOTCA MOYKU. ITW MOYKU NPU pacnyCcKaHUM AaloT Hadvaso
KOpHeBULLLaM BTOPOro M MNOCNeAyloWero nopsaakoB WKW, BbIXOAS Ha MOBEPXHOCTb MO4YBbl, 06pa3yoT Haa3emHble noberwn. MNMocnegHue MoryTt
BO3HUKATb N N3 BEpXYyLIEYHOM MOYKU KopHeBulla. Ha kopHeBullax 06pa3yloTca NpMAATOYHbIE KOPHM, 4TO MO3BONAET pacCTeHUSAM NMTaTbCs
CaMOCTOATENBHO.

Mo cnocobHOCTM pa3pacTaTbCsa C MOMOLLbIO KOPHEBULL, APEBECHble pacTeHUa OeNATCsA Ha TPU rpynnbl:

* WHTEHCMBHO pa3pacTalolimecs (BULIHSA cenasn, gepe3a bopoaaByaTas, npra Koaocuctasi, MUHAANb HU3KUNA, PABUHHUK PAOUHONUCTHLIN,
cnnpesa MBOJINCTHaA, CUPEHDb O6bIKHOBeHHaFI, CMOpoAnHa 30/10TUCTasdA, CHEXHOATOAHNK KVICTVICTI:II7I, LLUNMNOBHUK )J,aprKVII7I, yepemMyxa BUPrmHCKasa u
ap.);

* yMepeHHO pa3pacTalwmecs (aMBa SMOHCKas, JIMMOHHUK KUTAWCKWUKW, NelMHa aMepukaHCKas, NewmHa oOblkHOBEeHHasi, MaroHus
nagybonmcTHas, CupeHb KUTanckas, cnupes oybpaBkonmcTHas 1 ap.);

e cnabo paspacTaowmecs (bapbapnc 06bIKHOBEHHbLIN, KU3UIbHUK YEPHOMIOAHbLIN, My3bIPHUK BOCTOYHbLIA, (PYHAOYK, CrMpes CpenHsas,
LUMMOBHUK MATKKUIA, cobaduin n gp.).

Bce 371 BnAbl €CTECTBEHHOI0 BEreTaTUBHOIO Pa3MHOXEHMWSA NCMO0b3YIOTCA U MPU UCKYCCTBEHHOM Pa3MHOXKEHUN OTCEeNIEKTUPOBAHHLIX hOpPM
ApeBeCHbIX pacTeHUN.

AyToBeretaTuUBHOE pa3MHOXXeHUe ApeBeCHbIX Mopoa

NcKyccTBEHHOE BereTaTUBHOE Pa3sMHOXEHMWEe OeNUTCA Ha ayToBereTaTUBHOE U reTtepoBeretaTMBHOe. AyTOBereTtaTMBHOE Pa3MHOXKeHue
OCYLLECTB/ASETCS OpraHamMu WM YacTsSIMU OpPraHOB pa3MHOXXaemol ocobu 6e3 MCnonb3oBaHWUS APYrUX pacTeHui, reTepoBereTaTuBHoe — C
NCMoJib30BaHMEM APYrnX pacTeHU (pa3NYHOro poaa NpuUBUBKN). AyToBEreTaTUBHOE Pa3MHOXEHNE NPOn3BOANTCS CTebneBbiMU (0ApEBECHEBLLMMMN
N 3e/1eHbIMM) N KOPHEBbLIMM YepeHKaMu, MoPOC/bio, 0TBOJKAMWN, KOPHEBLIMU OTMAPbICKaMN, AefIeHneM KycTa 1 T. M.
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Pa3sMHo)xeHne cTebsieBbIMM YyepeHKaMy. PacTeHuns, BblpalleHHble 13 cTebneBbiX YEPEHKOB, HAa3bIBAlOTCA YEPEHKOBLIMU CakeHuamu. o
crnocobHoOCTU K KopHeobpa3oBaHUIo y cTebneBbix YepeHKoB [>k. PanT (1978) nenuT ApeBeCHbIe NOPOodbl Ha Cleayllne KaTeropun:

* O4yeHb slerko obpasyowine KopHu (60AbLWINHCTBO NB U TOMONEN, 3a UCKJIIOYEHNEM OCUHbLI). BereTaTnBHoE pa3MHOXXEHME NX MPUMEHSIOT B
NpakTUKe NO4YTU NOBCEMECTHO.

» Jlerko obpa3syloline KopHU (COCHa 3aMevaTesibHasA, KpUNTOMeEpUs, TUC U MOXIKEBENbHUK). YepeHKN XopoLlio ob6pa3yloT KOpHU, ecin nUx
BbICa>XMBAOT B 61aronpuaTHLIX YC/IOBUSIX.

¢ C KopHeobpa3oBaHMeM cpefHen TPyOHOCTU (OCMHA, KNEH KpacCHbIN, HEKoTopble Buabl bepe3bl N Tcyru). KopHeobpasoBaHUS MOXKHO
000bnTbLCA TONBbKO B 6,1aronpusATHBIX YCI0BUAX, HO pacxodbl BO MHOIO pa3 6oJblue, YeM Npu BblpalMBaHNN NMPUBUTBLIX Ca>KeEHLEB.

e TpyaHo obpa3yoT KOpHU (BONbLIMHCTBO BMAOB 3BKAJIMNTOB, COCEH, efier, INCTBeHHMLU, bepes, kKneHoB n ncesgoakaunm). HanbonbLinmn
ycnex MoXeT OblTb Nosy4YeH rnpu YepeHKoBaHNN MOSIOAbIX AepeBbLEB.

* O4yeHb TPyAHO 06pa3yloT KOpHU (6oNbLLIMHCTBO BUAOB Ayb6oB, KallTaHa, byka, AceHsl 1 opexa rpeukoro). a8 HUX NpeanodYTuTeneH MeTos
NPUBUBKM.

K HacTosAwemy BpeMeHUn pa3paboTaHo MHOIro cnocoboB yBennyeHns KopHeobpasoBaTebHOM CNOCOBHOCTU Y MHOMUX TPYLHOYEPEHKYIOLLIMXCSA
BWOOB, B TOM 4YMCJ/IE C WUCMOJIb3OBAHUEM 3€JIeHbIX YEPEHKOB, Pa3JINYHbIX CTUMYNATOPOB, 3TUOJIMPOBaHUSA, TyMaHOObOpa3ylWmMX YCTaHOBOK W
MesIKkoKanesibHOro opoLlieHns. HakonaeH onbIT MO MaCCOBOMY BbIPaLLIMBaHNIO YEPEHKOBbLIX Ca)XEHLIEB Y XBOWHbIX (€1 eBpONenCcKOon, IMCTBEHHULLbI,
COCHbI BelimyToBoOW, nceBaoTCcyrn MeH3nca n ap.) N JINCTBEHHbLIX (Tonons 6enoro, NBbl Ko3ben, 0bnenuxn, dyHAyKa, NelWmnHbl U Ap.) nopod.

YKOpEHSAeMOCTb KakK 3UMHUX (oOpeBecHeBLIMX), TakK W JIeTHUX (nosyodpeBeCHEBLUNX) YEePEeHKOB 3aBUCUT OT pPas3/INyHbIX (akTopos, B
TOMYMCEe: BO3PACTHOrO COCTOSHUA (C BO3pPacTOM, OCOBEHHO NpPU AOCTMXKEHUM TOJIOBOM 3PENOoCTU, YKOPEHSEMOCTb pPe3Ko CHUMXKAeTcs);
NpoucxoxXaeHus (4epeHkn oT ocobell CeEMEHHOro MPOUCXOXAEHUS YKOPEHSIIOTCS Xy)XKe, YeM OT BereTtaTWUBHOro); nosa (y ABYAOMHbIX pacTeHui
Jlyyllle YKOPEHSITCS YepeHKM XKEHCKUX 3K3EMIMIAPOB) N YCJI0OBUI Mpou3pacTaHns MaTEPUHCKOro AepeBa; MecTa nobera B KpoHe AepeBa; CPOKOB
YepeHKOBAHUS; COCTOSIHUS YepeHKOoB; a3bl pa3BmuTusa rnobera, N3 KOTOPOro FrOTOBUTCS HYEPEHOK; YKOPEHSEMOCTN YEPEHKOB M3 Pas/INYHbIX YacTewn
nobera n gp.

Hanbonee TpyaHbIM B TEXHOJIOT MM YKOPEHEHUSA BO MHOIUX CJIy4asix MOXXET CTaTb BO3pacT MAaTEPUHCKOro aepesa. [103ToMy A5 MOBbILLEHUS
KopHeobpa3oBaHUS MNpu HeobxoOAuMMOCTM TMPOBOAUTCS MNpefBapuTesibHas BEHWIN3aUNsa pa3MHOXaemMoro MaTtepuana. OHa gocTuraeTcs
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Pa3INYHbIMK MpPUEeMaMn: MOCAOKON Ha MeHb, MPUBUBKOW, KyJIbTUBMPOBAHUEM KasslyCOB U T. M. DTO BaXKHO MPU Pa3MHOXEHUUN peakux, a B
HEKOTOPbIX CAyYaax U Ny4dlnx (MJCoBbIX) 4EPEBLEB.

Pa3MHoO>XeHne KoOpHeBbIMM YepeHKaM#u. [N 3TOro N3 KOpHen ApeBeCHbIX paCcTEHUN Hape3aloT YepeHKn gnameTtpom 0,6-1,2 cM 1 4ANHON
10-20 cM. 3aTeM 3a4enbIBalOT NX TOPU3OHTAJIbHO B MNOYBY Ha FMyOBMHY A0 3 cM. /3 cnawmx ria3kos pa3BMBaOTCSA OTAPbLICKKU, Y KOTOPbLIX obpa3ytoTcs
cobcTBeHHbIe KOpHWU. OTNpPbICKM OTAENAT APYr OT Apyra, pa3pe3as ObIBLUMA YEpeHOK Ha 4acTu, M nepecakuBaloT. PasMHOXeHMe MosoAbix
pacTeHn [aéT Ny4dwmin pesynbTaT. TakuM NnyTeM MOXHO pa3MHOXaTb TOMOJb, OCUHY, OJIbXY, UWIbM U ApYrMe nopoabl.

Pa3sMHO>XeHMe nopocsbio. ITO BUA PAa3MHOXEHUA MPaKTUKYIOT B TOM C/ly4ae, Korga Ha Mecte Cpyb/ieHHOro MaTepUMHCKOro pacTeHus
)KeNakT OCTaBUTb OMOJIOXKEHHOE pacCTeHMe TOro >Ke reHotuna. IToT crnocob® MoxeT 6bITb MCNOMb30BaH y Tononen, Ayba, 6epesbl 1 opyrux
OpeBecHbIX nopofd. [na ny4ywero yKOpeHeHus nopocan nojayonpeBecHeswune nobern Tekywero roga MnepeTAruBatldoT Yy OCHOBAHUS TOHKOM
NMPOBOJIOKOW Tak, 4Tobbl, HE Nepepe3as Kopy, 3a4ep)XaTb OTTOK MacTUYeCKux BewecTs. Nocsie NepeTaKKu KycT 2-3 pa3a OKy4YMBaloT 1 MNOJINBAIOT.
N3 yTonuweHuns, koTopoe obpasyeTcs Bbille MEpeBsA3KW, BbipaCTaldT KOPHU. OTOT cnocob B cafloBOACTBE Ha3blBalOT JasieMckyuM. C ero nomoLbio
MO>XHO YKOPEHSATb JIELLVHY, OPEXU MaHbY>XKYPCKUIA 1N YEPHBINA, KallTaH NOCEBHOMW, Ay6 ceBepHbIr, UbM, KieH, S6710HW, BULLHW, XXUMOJI0CTb U Ap.

PasMHo>xeHune oTBoAKaMM. [1ns 3TOro BOKPYr MaTOYHOro pacTeHUs paspbIXasioT NOYBY B paguyce nosyTOpPHOW AsinHbI noberos. OceHblo
HU)XHME BETBU UM CTBOJINKM pPacKiafblBaloT BEEPOM MO MOBEPXHOCTU, MPVXKMMAIOT UX MJIOTHO K 3eMJie U NPULLINUINBALOT KpoyYkaMn. B Havane
neTa cnepytouwero roga M3 noyek obpasytoTca HoBble nobern. Ux 3acbinatoT noyson cioem Ao 3-5 cMm. CnycTa Mecsl OKy4YMBaHWe MOBTOPSIOT.
OceHblo yKopeHuBLUMEecCa rnobernv oTAensioT OoT KycTa M nepeca)kmBatoT B LUKOAY. DTOT CNocod NMpuMeHUM AN Pa3MHOXXEHMUS NelnHbl, J1nbl,
KPbIXKOBHUKA U APYrUX BUOOB.

Pa3sMHO>XeHMe KOpHeBbIMU OTNPbICKaMu. Takoe pa3MHOXEHMe NMpuMeHsieTca ana Ttononen 6enoro, bonne, cepeowero; oCuHbl; BykKa;
akauum 6enon; newmHbl U QPYrux MNOPOA, MMEKLWIMX Ha KOPHAX MOYKM M obpa3yllwmx HapsemHble nobern. Konm4yecTBo OTMPLICKOB MOXXHO
YBENYNTb PbIXJIEHMEM MO4YBbl N MNOpaHeHmemM KopHen. Obpa3oBaBlimnecs nobernm oTcekarT OT KOPHA U BMeCcTe C UX KOPHEBOW CUCTEMON
nepeca>knBatoT Ha HOBOE MEeCTO.

Adeneuune kycra. [NpUMeHAIOT MPU PasMHOXKEHUN NeLlnHbl U OPYrnxX KYCTapHWUKOB. LA 3TOro KyCT BblKanbiBalOT, AeNAT Ha 4acTu C
Ha[A3eMHOWN 1 MOA3EMHON hpakymnamu. 3aTeM 3TU 4YacTun pPacCa>XmnBakoT OTAOENIbHO, MoJlydasa CTOJIbKO paCTean7|, Ha CKOJIbKO YacTen pasgeneH KycCT.

NabopaTopHas paboTta Ne 3

Tema: «['eTepoBereTaTMBHOE pPa3MHOXEHNE APEBECHLIX PacTeHUN»
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CaMbIll pacnpoCTpaHeHHbIN crnocob reTepoBereTaTUBHOrO pPa3MHOXEHMSA — 3TO MPUBMBKA, WUCMOJIb3yeEMass HECKOJIbKO ThbICAYENeTuin B
CaZloBOACTBE OJ1 Pa3MHOXEHUS XKesaTeNbHbIX COPTOB MA0A0BbLIX. B mocnenHmne nonseka cnocob Hawen npuMeHeHWe Npu Pa3sMHOXXEHUN NTECHbIX
OpeBecHbIX nopod. Ansa H1X 6 oTobpaHbl U pa3paboTaHbl HOBbIE MPUEMBI MPUBMBKUN, Aatolne Hanbosiee BbiCOKMe pe3ybTaThl. K TakuM npnemam
(cnocobam) oTHOCATCA: MPUBUBKA BMPUKaL cepaueBUHON Ha Kambuin, BNpuknag kambuin Ha kambuin, KONyMpoBKa MNpoCTas U yayylleHHas, B
pacuien, B 60KOBOW 3ape3, «B MELLUOK», 3@ KOPY, OKYJIMPOBKa, NMPUBMBKA B MPOPOCTKN (B TMMNOKOTUAL), abnakTupoBka 1 ap.

MpuBuBKa cepaueBMHON Ha KaMbumi. BoipaiynBaHve n noarotoBka rnoasos. MNonBol BbipallMBalOT B 3aKpbITOM rpyHTe: 1) nmoceBoM B
LMANHAPLI; 2) NOCAAKON CEAHLEB B LUAVMHAPLI. B nepBoM ciyyYae UMAMHAPLI U3 TOJICTON MOAMITUEHOBOW NieHKn (6e3 gHa) 13 x 18 cm HabuBaloT
cybcTpaToMm, 3aTeM UX YCTaHABAMBAKOT B rPSALbl TEMAULbLI U B KaXKAbIN BbICEBAIOT MO 3-4 ceMeHn. UCNonb3yroT CeMeHa MJI0COBLIX OEpeBbEB UN C
JICN. OnTManbHbIN BapuaHT — MNOABOM (CEMeHa) MU NPMBON (YepeHKMW) 3aroTaBnMBalOTCA C OLHOrO MCOBOro aepesa. Mpu Bonbwmnx obbemax
NPUBUBOYHbLIX paboT cobnofeHmne 3Toro oONTUMyMa HEBO3MOXXHO, MO3TOMY »KeflaTeslbHO NCMNO0JIb30BaTb NOJYCMBCHI (CMBChI) C y4eTOM IECOCEMEHHOIO
panoHupoBaHuUA 1 Tunosornn. NMpm OOCTUXKEHUMN cedAHUaMn BbICOTbl 1,5-2,5 ¢cM B umanHgpax OCTaBAAT MO OOHOMY JydleMy pacTeHuto. MNpwu
BblpallMBaHUN MNOABOSA C OTKPbITOM KOPHEBOM CUCTEMOW MOCEB CEMSAH MPOU3BOAAT B LUMPOKYI CTPo4YKy. OOHONMeTHMEe cesHUbl BblKanbiBalOT
cnenylouLen BECHOWM, Noape3atoT KOPHU (BbIOpakKOBbLIBalOT HECTaHAAPTHbIE CESHUbI), @ 3aTeM CaXkaloT MX Moh KOJbIWEK B LUWJAWHAPLI. Y COCHbI
nocaaky npoun3BOOAT TakK, 4ToObl LEeHTpasibHbIA KOpeHb He 3arubancs. MNMpu HeobxoAMMOCTM NPOBOAAT AOMNOJIHEHMe. [MoABON AopalinBaloT A0
OByxJleTHero Bo3pacta (4719 COCHbl) uanM A0 TpexneTHero (ana enn). Nepend Ha4YasoM MPUBUBOYHLIX PabOT B HUMXKHEN 4YaCcTW COCHOBOro NMoABOA
(Mexxaoy MmyToBKaMu) obpbiBaloT XBOO, 0B6Ha)Kas CTBOJIMK Ha NPOTAXKXeHUn 8-12 cM. Y enu, TMCTBEHHULbI, MMXThl XBOIO Cpe3aloT Jie3BMeM (CM. puc.).
Kpome Toro, yoansatoT 6okoBblie nobern co ctopoHbl byayuiero cpesa.

lMoaroTtoBka ripuBos. Ny4YKn ¢ BeTKaMu, 3aroToBJIEHHbIMUW C MJIIOCOBOro AepeBa, AOCTaloT U3 SlIeJHMKa U CEKAaTOPOM Hapes3aloT O4HOJIeETHNE
(nByxJIeTHME) YepeHKN TONLWMHON 3-6 MM N AJIMHON 6-8 CM. XBOK Y YepPeHKOB COCHbI 06pbIBalOT (ABUXXEHNEM BBEPX, K MOYKaM), y ennm — Cpe3atoT,
0CTaBNAA HEBOMBLLION NMYYOK XBOMHOK OKOJIO BEPXYLUEYHbIX MOYeK; 03MMb TaK)Xe Cpe3aloT (CM. pUC. Ha BKAENKe). YepeHKN roToBAT HEBONbLINMMU
NnapTUAMN N XPaHAT BO BJIAXKHON TKaHW.

MpuBuBka. TPUBUBKY BbIMOJHAIOT ne3BneM 6e3omnacHor 6pUTBLI; 3aCMOJIEHHOE JIe3BME U PYKU MPUBMBAJIbLUNKK PEryJsISPHO MpOTMpaoT
cnmpToM. O6BSA304YHLIM MAaTEpPUasoM CIYXKUT LITOMKa (2-3 cos) Uan NoAnxJI0PBUHMIIOBAS MJeHKa (M1acTUKaT), Hape3aHHas POBHbLIMUW JIEHTOYKaMU
wupuHon 1 n gnuHon 25-30 cMm. [na BbINOJIHEHUA MPUBUBKW Ha YEpeHKe Jie3BUEM [OeflaloT Cpe3 BO BCHO €ro AJIMHY — OT My4Ka OKOJIOMOYeYHbIX
XBOMHOK 10 OCHOBaHMsA (1nb6o B obpaTHOM HanpaBseHUKn). [1na 3Toro snes3sue naaBHO 3arnybnsaioT 00 cepaueBUHbI YEPEHKA U AenatloT NPoAoJbHbIN
Cpe3 CTpOoro rno cepaLeBnHe No BCEN AJIMHE YepeHKa, B KOHLe Cpe3a Jie3BMe BbIBOASAT Tak)Xe MjaBHO (MK AOMOJAHUTEsNbHO NoApe3atoT OCHOBaHUE
yepeHka). Bo BpeMs BbIMOMHEHUS Cpe3a YePEeHOK Aep>KaT B JIEBOM pyKe Ha yKa3aTesIbHOM Masble, a He Ha Becy. [MNoCcKoCcTb cpe3a Ao/IKHa bbiTh
poBHOW, 6e3 3aAMpoB W pacllernoB ApeBecuHbl. Ecnn cepaueBnHa «nepepesaHa» — 4YepeHok bpakyetca. Ecnu cpe3 caenaH He poxoas Ao
ceplLeBUHbI, MOXHO MPOBECTU ero MOBTOPHO, MapajsiefnbHbiM ABUXEeHMEM. MecTo cpe3a He AO0J/DKHO MOACOXHYTb WMAW 3arpsisHUTbLCA. 3aTem
Ne3BMEeM OTAENSAT Y NOABOS NPOAOJIbHYIO NMOJIOCKY KOpbl 1 nyba, paBHYIO MO WMPUHE U AJIMHE Ccpe3y YepeHKa. Ecnm cpes BbINOSHEH MpPaBUJIbHO,
LBeT obHa)KeHHOro y4yacTka noasosi byaeT BOOAHUCTO-6enbIM; 3eseHbI LBET Cpe3a O03Ha4dYaeT, YTOo OH caenaH no nyby; 6eno- nnm entoeaTo-
MaTOBbIN — 4YTO KaMbuanbHbIA CJION Cpe3aH, Ne3Bne BOLWJIO B ApeBecuHy. Mpn oTaeneHnn nonockn Kopbl U nyba cpes Ha noaBoe clieayeT AenaTb
CHM3Y BBEPX, OOAHUM [OBUXKEHMEM U Tak, 4Tobbl OH MpencTaBnsa cobon CUAbHO YyOJIMHEHHbIN oBan AanHoM 4-6 cM. Ecnn yepeHoK AJINHHee, ero
nonpesatoT OO0 3TOro XKe pa3Mepa.
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Mocne sToro K kambuio MoABOsS MPUKIAAbIBAOT CEPALEBMHOM MOLFOTOBJIEHHLIA YEPEeHOK U MJIOTHO 06BsA3bIBalOT ero. Ecnm o6BA3Ky
MPOM3BOAAT LUTOMKOW, TO CHava la AenatT peakne BUTKN N0 BCEN OSINHE YepeHKa (3akpenasaioT NPUBON), 3aTeM BUTKM AeNatoT NJOTHO, OANH OKOJI0
apyroro, BBepx. Ecin ecTb BEPOSATHOCTb BbICbIXaHUS, MECTO 0O6BA3KN CMa3biBalOT Ca[J0BbIM BapoM.

Mpy MCNONb30BaHUN MAacTUKaTa TakXe HeobXoAMMO 3aKpenuTb MPUBMBAEMbIN YepeHOoK. [ 3TOro nepBblii BUTOK AenatT Tak, 4YToObl
noJsly4nnach NeTss, NpuXxrMaioLlas NpuBoK K Noasoto. 3aTeEM NPoOM3BOASAT CaMy 00BS3KY, TYro HakadbiBast BATKU. [pn nocaegHeM BUTKE OesaeTcs
neTna 1 3aTarnBaeTcs y3esnok. MNpenmyllectso 06BS3KN 13 NacTMKaTa B TOM, YTO BoJa Npu MoJinBe He nonajaeT Ha MeCcTo cpes3a (Moaus AenatoT
He paHee, YeM Yepes 4 4 nocsie OKOHYaHUA NPUBMBOYHbLIX PaboT), a NepeTsKKa Ha CTBOJINKE MeHee Bbipa)keHa, YeM npu wTonke. Mocse npuBnBKu
KaXkgol napTun YepeHKOoB NPOBOASAT MAaPKMPOBKY — MPUBELLMBAOT OUPKM C peecTpoBbIM HOMEPOM MJIIOCOBOrO JlepeBa Ha KpalHue psanbl. Yepes
Mecsay, (MK Npu NpusHakax nepeTsXKu) 00BA3KY CHMMAIOT, MOABOW CakaloT Ha UMM, OCTaBfSAsS AN AOMNOJHUTENIbHOrO NMUTAHUSA N 3aTeHeHus
NONOBUHY-TPETb CTBOJIMKA NMOABOSA. Yepes rog NpuXXMBLLUMECS MPUBUBKW CaXKaloT Ha MeHb, K Ka)XA0W NPUBMBKE NMPMBA3bIBAOT COOTBETCTBYIOLLYIO
61pKy. [lopalinBaHue NpUBMBOK MPON3BOASAT B 3aKPbITOM FPYHTE B Te4YeHUe ABYX-Tpex neT. MpoBoAsaT KoOMMieKc obLmnx yxonos, Noame, Nponosky,
BHeceHune ynobpeHunit, NpouiakTU4YeCcKoe onpbiCKMBaHME, 3aKaIMBaHNe, a TakXXe pPerysipHo yaansiT POCTKM NoaBOS.

MpuBuBKa BNpuknan kaMmbuneM npuBosa Ha KaMbui noaBoA. DTa NPUBUBKA OT/IMYAETCS OT BbILUEOMNUCAHHON TeM, 4TO Cpe3 AenalT He A0
cepALeBuHbl, @ 00 KambuanbHoro csios. Cnocob faeT xopoline pesynbTaTbl NPU MPUBUBKE TOHKUX YEPEHKOB.

MpuBuBKa B pacwien. 3aKi04aeTca B TOM, YTO Ha NOJBOE CafloBbIM HOXOM CPe3aloT CTBOJIMK AnMaMeTpoMm 1 cM u 6osee, KOTOPLIA 3aTEM
pacLlennsoT Ha rnybuHy 5-6 cM. YepeHok (U ABa), 3a0CTPEHHbIN B BUAE KJIMHA, NMOMeLLatoT B pacllen. 3aTeM NpUBMBKY MJIOTHO 06Bs3bIBatoT. Mpu
cnocobe B paclLien BepxyLeyHol NoYKn Ha NoJiBoe yAassioT XBo Ha 8-10 cM OT BepxyLUe4yHOol MOoYKU, a Takxe cpe3aloT OOKoBble Noyku. Yepes
LEeHTpasibHYI0 BEepXyLUeYyHYlo MOYKY AeslaloT pa3pes3 C npogoshkeHmeMm B nobere rnybuHoi 6-7 cM. Ha 4depeHke obOpbiBalOT XBOMHKW, OCTaBNsis
HECKO/bKO LUTYK JINLWb Ha Bepxyllike. CHM3Y YepeHOK 3a0CTPSIoT C ABYX CTOPOH, NpuAaBas eMy (popMy KJMHa.

MpuBuBka konynupoBKoW. OHa NpumeHsieTcs, ecan noberuv nMpuBos M MOABOA MMEKT MPMMEPHO OAWHAKOBYK TOJWMHY. MaccoBoe
NPUMEHEeHMEe OHa NoJsly4ymaa Npu 3MMHEN, AN HaCTONIbHOW, NPUBUBKE Ha BbIKOMaHHbIX CeAHLLAX WN NOABOMHbLIX YepeHKax JIerko yKOPEeHsIoLWMXCS
JINCTBEHHbIX NMOPOA. Pa3nnyaloT NpoCTyio KOMYJIMPOBKY W YyayylleHHylo. [1IpocTas Kony/mpoBKa 3aK/oyaeTCcs B TOM, YTO Ha YepeHke 1 noaBoe
AenatT noA yriom oAMHaKoBble MO pa3Mepy rnagkue cpesbl, AAMHOM B 2,5-3 pa3a npesbillatowime TONIWNHY YepeHKa. 3aTeM cpe3bl HaknaablBatoT
OAWH Ha APYron; MecTo NPpUBMBKK 0OBS3LIBAIOT M MOKPbLIBAOT Caf0BbIM BapoM. 3TOT CNocob npuMeHsieTcsl Ans TOHKUX (4 MM 1 MeHblue) noberos
npuBosi 1 NoABos. MNpwu y/yylleHHOV KOMy/MPOBKE TaKXe COBMeLLaloT KambuasibHble C/IoOM NPUBUBAEMbIX KOMMNOHEHTOB. Ecan noaBoit n npuBoi
UMelT pa3Hble AMaMeTpbl, TO HEO6XOAMMO CTPOro CleAnTb 3a COBMeELLeHMEM KaMbualibHbIX C/10eB C OAHOW CTOPOHbI. [OnHa YyepeHka 5-7 cM. Ha
HVU)XHEM KOHLIE YepeHKa OenaloT KOCOM Cpe3, CPpe3 Takol e AJIMHbI MPon3BoAsAT U Ha noasoe. OTCTYNUB NPUMEPHO Ha TPETb OT BEPXHEro KoHua
cpe3a NoABos N HMKHEro KoHLLA cpe3a YepeHka, AenatoT Hebonblume pacllenbl, KOTopble BCTAaBASIOT OAUH B Apyroi. MpUMeHSsIoT 1 Apyrue npuemsi
YNYYLIEHHON KOMYJIMPOBKU, HAarnpumep ¢ UrypHbIM pa3pesom.
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MpuBuBKa B 60KOBOM 3ape3. 3aKJl0YaeTCs B TOM, YTO Ha NoABOEe NPOU3BOASAT HEryboKnin Haapes Kopbl U ApeBeCcuHbl. Ha YyepeHke npunsos
OenalT [OBa KOCbIX Cpe3a pa3/INYyHOW rAybuHbl: OOWH Cpe3 MNpoBOAST 4Yepe3 cepedvHy, a BTOPOM TakoW >Xe AOJIMHbI AenatloT no Kambuio.
O6pa30BaBLUNNCS HEPABHOOOKUIA KJIMH BCTABJIAOT B 3ape3 Ha MoJBOE U Hak/laabiBaloT 06BA3KY.

MpuBuBka B MeLIOK. DTOT BUA Hawesn LIMPOKOe MnpuMeHeHue npu npusBmBkax ayba 4epewvaToro u ckanbHoro. PaspaboTtaH B.M.
CnpopyeHko n ycoseplleHcTBoBaH B.W. benoycom (H.W. OaBbigoBa, 1982). CywHOCTb cnocoba 3aksioyaeTcsa B cieayouleM: 3-4-f1eTHME XOpoLuo
pa3BuTbie 340pOBble MOABOWN CpPe3alT OCTPbIM CafoBbiIM HOXOM Ha BbicoTe 0,3-0,7 M noa yrnoMm 40-45°, 3aTeM cpe3 neHbkKa CKUMaT LBYMS
nanbLamun, B pe3ysibTaTe 4Yero B BEPXHEN YaCTu cpe3a Kopa, 0TXoAs OT ApeBecuHbl 0bpa3syeT Wwenb — «MeLlOoK», B KOTOPbIA BCTABASAIOT YEPEHOK.
OnvHa 4yepeHka 4-5 cM, 4TO COOTBETCTBYET AJ/IMHE OOHOro-ABYX MeXA0y3/Nnn. BepxHUn cpe3 genatoT Haf NOYKOW, HUXKHUKM CPpe3 YepeHKa KoCou
(cxopawmnn Ha HeT), ANnHa ero Ao 2 cM. C obpaTHOM CTOPOHbLI HUXXHErNO Cpe3a YepeHKa OCTOPOXKHO CHMUMAIOT KOpy 00 KamMbusa. BCTaBNEHHLIA «B
MELLUOK» YEepeHOK TrMJI0OTHO o06BA3biBatloT. [pu 06BA3KE HUTKAMU MECTO MpuBMBKU 0OMasbiBalOT CafoOBbIM BapOM WAM NAACTUANHOM. [pwu
NCMOJIb30BaHUM MONNSTUIEHOBON NeHTbl obMa3ka He TpebyeTca. 3aTeEM Ha MNPUBUBKY HaOEBAKT MOJMITUIIEHOBBLIA Mewovek (8 x 12 cm) un
3aBS3bIBAlOT HU)XKE MeCTa NPMBUBKU. BHYTpM Mewovka co3paeTca 61aronpusaTHbIA MUKPOKAMMAT, YTO CNocobCTBYyeT Jyyllen NpuXXUBAEMOCTN.
Yepes 7-10 gHer MNOYKM Ha MPUMXXUBLLUUXCHA MPUBUBKaX HauMHaloT pacTtu. MNMpun OOCTUXXEHUM NpupocTa 5-7 CM cneagyeT cpe3aTb BepX MELLIOYKa,
CHUMaALIOT ero 4yepes Mecay,. Mosoable NPUBMBKMN JINCTBEHHbLIX O4€Hb XPYMNKME, MO3TOMY MO Mepe poCTa UX HAafO0 NMPUBA3bIBaTb K KOJIbILLKaM.

MpuBuBKa 3a Kopy. 3aKJlo4aeTcs B TOM, YTO NOJABON CPE3aloT N MEXY OPEBECUHON N KOPOW BCTABAAIOT YEPEHOK, HUXKHUIA KOHEL, KOTOPOro
3a0CTPEH C ABYX CTOPOH B hopMe KanHa. Ecnv Kopa NJIoTHO NpujieraeT K ApeBecrHe rnoaBos, To ee paspes3atoT.

Okynuposka. Npun 3ToM cnocobe NprMBMBaeTCA OTAe/bHAA MoYKa (r1asokK) C NPUeraloLlnM K Hell Y4acTKOM KOPbl UM KOPbl U ApeBecuHbI
(LLI,VITOK) B nepmnon akKTUBHOIo COKOOBUMXEHWNA, KOrga KOpPa noaABOA JIerko oThoensdeTca oT rnobera. OKyJ'IVIpOBKa MOXeT npoBoanTbCA CnAWKMM U
NPOPacTaloLLNM 1a3KoM.

MpuBMBKa B rMMOKOTHU/Ib. DTy NPUBUBKY UCMONb3YIOT O NPUBUBKN TOHKUX YEPEHKOB MPU Pa3MHOXEHUN OPEBECHbIX NOpoAd C KPYMHbIMU
ceMeHamu (oy6, KawTaH 1 ap.). icnonb3yeTcss B OCHOBHOM B UCC/IEA0BATENbCKUX LIENSX.

AbnakTuposBka. lNpn 3ToM crnocobe NoaBON M NPUBOA CoeAnHAOT 6e3 oTAeNneHns NpuBOs OT MAaTEPUHCKOro pacTteHus. MpuBon 1 noasom
BbICA)KMBAOT PAAOM, 3aTeEM MOC/e UX YKOPEHEHMs Npou3BOAST OOKOBYI NMPuMBUBKY. Pa3HOBMOHOCTbIO 3TOro crnocoba MOXKHO cYMTaTb NMpuem by
TbIJIOYHOVM KYJNbTYpPbl MPMBOS, KOrAa NPUBOA NOAMNUTLIBAETCS NMUTAaTEIbHbIM PAaCTBOPOM U3 COCYAa BMJIOTb A0 MOJIHOrO CpacTaHUA C NoABOEM (CM.
puc.). icnonb3yeTcs npu npremeke bepessbi.

ABovHaa npuBuBKa. pUMEHSAIOT /19 Pa3MHOXXEHNSA pacTEHNN, BbipallMBaEMBbIX C Lesibio cbopa C HUX NI0O0B, @ TakXKe, KOraa B X035MCTBE
f6onblas BbICOTA NJOAOHOCALLEN YaCTN OepeBa HexXenaTeslbHa. B 3ToM cnyvyae UCnonb3yloT NONI0XKUTESNbHbIE CBONCTBA ABYX NOABOEB, B HaCTHOCTMU
CUJIbHOPOCIOro (ceMeHHOro) n ciabopocnoro (K10HOBOro). KJIOHOBLIM MPMBUBAIOT Ha CesiHeL, a »KeslaTeJIbHbI COPT WX FrEHOTUM — Ha KJIOHOBLIN. B
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pe3ynbTaTe KJIOHOBbIN MOABOW OKa3biBaeTCs Mexay KOpHeC06CTBeHHbIM cedaHUeM 1 XXenaTeJiIbHbIM NMPUBOEM.
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Puc. 1. BelpalwmeaHme v NoAroToBka NoABOSA K MPUBUBKE U Hape3Ka YepeHKOB NMpuUBOS:

1. @a — noceB CeMSAH MJIOCOBOro AepeBa COCHbI, BCXoAbl; 6 — oOQHONETHUN NoaBon; 6 — ABYXJETHMN NOABOWN; I — MOArOoTOBKa MOABOSA K
npuBnBKE.

2. YepeHKun: a — CoCHbI; 6 — enu.

3. Hape3ka 4YepeHKOB: @ — COCHbl; 6 — enu.

Puc. 2. NoaroTtoBka 4epeHKOB K NMPUBUBKE N HEKOTOPbIE 3Tarbl MPUBUBKMU.

1. YepeHKun: a - enn; 6 — COCHbl; 6 — NUCTBEHHULbI (N€THWI); I — NUXTbl; 4 — COCHbl CMBUPCKON KegpoBON.
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2. NpnBuBKa cepauUeBNHON Ha KaMbuii: a - cpe3 Ha noaBoe (1 — Kopka, 2 — ny6, 3 — kambuir); 6 — cpes Ha npusoe (1 - Kopka, 2 — nyb,

3 - kambun, 4 — cepgueBnHa); B - Cpe3 Ha nNpmueoe, Bna cboky; r - 3aKpernsieHne YyepeHka npu npmeueke obssA3kon; 4 — obeepTKa

I'IO)']I/IXJ'IOpBI/IHI/IJ'IOIZ JIEHTON; € - MocCaAKa Ha LWKnn; XX — nocagka Ha neHb 1 06pe3Ka noberos nogBos.

Puc. 3. OcHOBHble crocobbl NPUBUBKM APEBECHbIX NMOPOA:

a — abnakTupoBKa, 6 — KOMyJIMPOBKa NMpocTas W yay4lleHHas, B —OKYJINPOBKaA 1a3koM, I —B pacuiern, 4 — B 60K0BOW 3ape3, € — HaMeHb B
Kopy

NabopaTopHasa paboTta Ned

Tema: «KnoHanbHOe MUKPOPa3MHOXXEeHME APEBECHbIX PacTeHNN»

Kak y)xe oTMe4asioCb paHee, TPaAMLUMOHHLIM CNOCOBOM MOJSyYeHUs KJIOHOB Y APEBECHbIX BMOOB PacTEHU SIBNSETCS YepeHKOoBaHue C
nocsiefyoWmnM yKopeHeEHNEM YepPeHKOB U MPUBMBKON. KNIOHalbHOE MUKPOPAa3MHOXXEHNE ABASETCS NPUHLUNNANLHO HOBbIM CNOCOBOM MosyyeHuns
KJIOHOB, OCHOBAHHbLIM Ha MeTOAEe KYJ/IbTypbl OPraHoOB U KNeToK invitro. C nmoMoulbto 3Toro cnocoba 3a AOBOJ/IbHO KOPOTKUIA CPOK MOXHO MOYYUTb
60/1bLLIOE KOJIMYECTBO OAHOPOAHOIr0 MNOCafg04HOro MaTepuana. KJoHa/lbHbIM MUKPOPAa3MHOXEHMEM Ha3blBalOT MaccoBoe 6ecrnosioe pa3MHOXeHue
pPacTEHUI B KyJIbType TKaHEeN 1 KNeTOoK, MPU KOTOPOM BO3HMKLUME (POPMbl PACTEHWIA FEHETUYECKM NAEHTUYHbI UCXOAHOMY 3K3eMnspy. KnoHanbHoe
MUKPOPA3MHOXXEHNE 3HAYNTESIbHO YCKOPSET CeNeKLUWNOHHbI NPOLLECC; MPU Pa3MHOXXEHMN PacTEHUIN B KyJibType TKaHel NpoucxoanT 0340POBJIeHNE
nocafloMHOro MaTepuana, ocBoboxaeHne ero oT NaToreHHbIX MUKPOOPraHU3MOB M BO MHOMMX CJly4asix OT BMPYCOB. MeTOAOM KynbTypbl TKaHewn
yAaeTCs Pa3MHOXUTb PacTeHUs, KOTOpble C TPYAOM UM COBCEM HE Pa3MHOXXAIOTCA BereTaTUBHO.

Obuwas XapaKTepUCTKa MeToda KJIOHaJIbHOro MNKPOPa3MHOXEHNA

B 3aBMCKMMOCTM OT BUAA MCXOOHOro MaTepuana (3KcnaaHTaTa, WK 3KCMJIaHTa) U XapakTepa MopdoreHeTUYeCKnx nNpoLeccoB pasnyaTcs
TUNbl, WX METOoAbl KJIOHAJIbHOFO MUKPOPA3MHOXEHUsA. [N ApPEeBECHbIX pacTeHWn Haubonee pacnpoCTPaAaHEHHOWN SIBNAAETCS KaacCudurkauums,
COrJIacHO KOTOPOI MUKPOKJIOHMPOBAHNE MOXXHO MPOBOANTL TPEMS MyTSAMU:
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* CTUMYNIALMEN PACMyCKaHNSA Na3yLUHbIX MOYeK;

* UHOYKUMeNn 06pa3oBaHNA MPUOATOYHbBIX MOYeK N afBEeHTUBHbIX NOOEros 13 HUX;

* COMaTn4eCcKnMm 3M6p|/|0r€H€30M.

Ona nUCTBEHHbIX MOPOoL NPUMEHNMbI BCE TPU NYTU; AN XBOMHbIX — TOJIbKO BTOpOIh n TpeTI/IIZ.

MeTopn KNOHaNbHOr0 MUKPOPA3MHOXKEHNA NyTEM CTUMYNALUNM pacnyCKaHUA CYLLECTBYOWMX Ha nobere nasywHbIX MOYEK OCHOBAH Ha CHATUN
annKaJZIbHOro JOMMHMPOBAHUSA, YTO AOCTUraeTCA W yaaneHneM anekca nobera, nam ropmoHasbHon 06paboTkon, nan coyeTaHMeM TOro n Apyroro.
Mpwn 3TOM BO BCEX C/lyYasix pa3BuBLUMECS Nobern oTAeNAT 1 NOBTOPHO KYyJbTUBMPYIOT Ha NUTATENIbHOM cpefe, CTUMYMpYOLEn npoandgepaumnto
(nMpopacTaHue) NasyLlHbIX MEPUCTEM.

06pa3OBaH|/|e adBEHTUBHbIX (I'IpI/I)J,aTO‘-IHbIX) noberos Kak meTon MUNKPOPa3MHOXeHNA OCHOBaH Ha cnocobHoCTHM MN30J1IMpPOBaHHbIX yacTen
pacTeHUs nMpu onpefesieHHbIX YC/I0BUAX pereHepmpoBaThb Lienoe pacteHue. loyTwu nobble OpraHbl N TKaHU paCTean7| MOXHO WCMoJib30BaTb B
Ka4deCTBe 3KCIMJlaHTaTa, eCJin X yaoaeTCd Hage)XXHO CTEPUIN30BaTh.

CoMaTunyeckune sMOpMOoHbI MOFYT BO3HUKATb WIN B KYNbType Kaaslyca, Win HeNoCPeACTBEHHO B KYJIbType TKaHel aKcnnaHTa. N8 nHayKLumnm
coMaTmyeckoro asmMbpuoreHesa y pasHbiX BUAOB pacTEHUN HEO6X0AMMbI creunduyHblie A1 OAaHHOro BUAa perynsTopbl pocTa.

HaKonneHHbI K HAaCTOSLLEMY BPEMEHUN 3HAYNTEJIbHbIN OMbIT MO KJIOHAJIbHOMY MUKPOPA3MHOXEHWIO PEBECHbIX PAaCTEHUN CBUAETENLCTBYET
0 TOM, 4TO 3(P(PEKTUBHOCTb 3TOr0 MeToAa 3aBUCUT OT MOP(POreHeTUYECKON N pereHepaLnoHHOM akTUBHOCTU MU30JIMPOBAHHbLIX OPraHoB, TKaHEen 1
KJIeTOK pacTeHUsl, 4TO B 3HAYUTENIbHOW CTeMNeHW CBA3aHO C BWAOBBLIMA W TEHOTUMUYECKUMU OCOBEHHOCTSIMU [epeBa, ero BO3pPacToM W
(PU3NONOrNYECKUM COCTOSIHUEM, YCNIOBUAMMU KYJIbTUBUPOBAHUSA 3KCMIAHTOB M 0OCOBEHHOCTM nuTaTesNbHOW cpedbl. M03TOMY YHMBEpPCasibHOM
TEXHONOrNN KJIOHAJIbHOr0 MUKPOPA3MHOXKEHUS, MPUrOAHON ANt BCEX PaCcTEeHU AN fa)Ke OAHOW rpynnbl pacTeHun, HeT. MNMuTaTenbHble cpelbl U
YyCNOBUSA KYJIbTUBUPOBAHUS, TaK »X€ KakK TUM KAOHAJIbHOr0 MUKPOPA3MHOXEHUS, O Ka)XAOro BMAA, @ 4YacTo U AJI KOHKPETHOro reHoTuna
noabnpatTCs ONbITHLIM MyTEM.

OpraHu3sauunsa paboT No KJOHabHOMY MUKPOPA3MHOXXEHMIO PacTEHNN

MHorve onepauuy Mo MUKPOPA3MHOXEHUID PACTEHUN [OO/KHbI MPOBOAMTLCA B CTEPWU/IbHBLIX ycsoBusax. C y4eToM 3TOro OCHOBHOIO
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TpeboBaHus npuobpeTtaeTcsa obopynoBaHue n nogbupatotcsa nomelweHns. JlabopaTopus, B KoTopon 6yayT npoBoaAnTbCA paboTbl MO KJOHAIbHOMY
MUKPOPA3MHOXKEHMNIO, MOMUMO KOMHAT O/ COTPYAHWKOB, AOJ/KHA MMETb psfd Creunajn3npoBaHHbIX KOMHAT, B MEPBYIO o4yepelb KOMHATy OJis
cTepunmMsaunn nuTaTeNlbHbIX CPpell, WHCTPYMEHTa, Nocydbl. Ty KOMHaTy o06opyayloT aBTOK/JAaBaMu, CYLWWSbHbIMU LKagamMu, OUCTUNNISTOPOM,
YyCTaAHOBJIEHHbIM Hal pakoBuHoONM. Cregylollas KOMHaTa, B KOTOPOW rOTOBSTCS NMUTaTesIbHbIE Cpefibl, A0/KHa OblTb 060pyJOBaHA TEXHUYECKUMU U
aHaJIMTUYECKMUN BecaMn, pH-MeTpoM, BOASIHbIMU BaHSMU, BbITS)KHbIM LUKAOM. B 3To KOMHaTe HaxoAaTca dU3NYEeCcKMe U XUMMUYeckne CTOJbl,
LWKadbl U NOJKN 0115 pa3MeLLeHNs peakTneos, Npmbopos, NoCcyabl.

B cBS131 C 60/1bLLMM KONIMYECTBOM CTEKJISHHOW NOCyAbl, UCNOJb3yeMoi B paboTe, He0b6XoaAMMO NpeayCMOTPEThL MOEYHYH KOMHATY C riybokon
N LUNPOKOM MOWKOMA M HECKONbKUMWU PaKoBUHaMW C XONOAHOW U ropsiyein Bonol. B nabopaTopun posixHa ObiTb KOMHaTa, obopynoBaHHas
NaMuHapHbiMn 6okcamn. JlamuHap-6okc npencTaBnseT cobol HebosblUyld KaMepy, B KOTOpPYl BO3AyX MOOAETCA Mo [aBleHnem 4vyepes
cneunanbHble UALTPLI. W36bITOYHOE [aBfieHMe, co3gaBaeMoe BHYTpu pabodero obbema Kamepbl, MPenaTCTBYeT MonadaHuio B Kamepy
Heo4ullleHHOro Bo3ayxa. B 6onbwoit nabopaTtopum Oo/KHA ObiTb KAMMaTuyeckas KamMepa. B 3Toli kamMepe aBTOMaTUM4YeCKM peryampyeTtcs
OCBELLEHHOCTb, TeMMNepaTypa, BNa>XHOCTb 1 poTonepmod. Kamepy o60opyayloT CTe//Ia)xaMu, Ha KOTOopble YCTaHaBANBAOT WTAaTMBbLI C Npobupkamuy,
KyJibTypaJibHble Konbbl. 019 BbipallMBaHUS B MOYBE PA3MHOXXEHHbIX B KyJIbTYpe OpraHoB U TKaHel pereHepaHToB cielyeT MMeTb CreLunanbHyio
Tennauuy.

MuTaTenbHblie cpensl

OPPEKTUBHOCTE MUKPOPA3MHOXKEHUSA B 3HAYMTESIbHOW CTEeneHun onpepenseTca npaBubHbiM BblbOpoM nuTaTesbHOW cpedbl. LOnA
KYJ/IbTUBMPOBAHNA OPraHOB N TKAHEN pacTEHMN Yalle NPUMEHSAIOT TBEPOYO arapCcoaep Kalllyto cpeny, Tak Kak B XXUAKOWN Cpefe 3KCMNAaHTaTbl TOHYT.
Jiobas NnuTaTenbHas cpela BKIKYaeT Creayowme rpynnbl BEWECTB: MaKpo- U MUKPO3JIEMEHTHI, YrNeBOAbl, BATAMUHbI, aMUHOKWUCIIOTbI, PErYNATOpbI
pocTa ropMOHaJsIbHOMN NPUPOAbI.

Mpn KNOHANIbHOM MUKPOPa3MHOXXEHUN pacTeHun Hambonee 4acTo mcnonb3dykT cpeny Mypacure — Ckyra (Murashige, Skoog, 1962).
OTAnYnTENbHOM 0COBEHHOCTbLIO 3TOW Cpenbl IBASETCSA BblCOKas KOHLUEHTPaLMsA HEOPraHNYeCcKoro asoTa. YpoBeHb conel B cpene Mypacure — Ckyra
B HEKOTOpLIX CJly4asX OKas3aJiCd HeonpaBAaHHO BbICOKMM W TOKCUYHbLIM [NA 3KCMAAHTOB. [M03TOMY AN OpPEeBECHbIX PacTeHUN HeKoTopble
nccneposaTenn otaaloT npeanodteHue cpege WPM (Woody Plant Medium). 3Ta cpefa oTt/anydaeTtcsa oT cpenbl Mypacure — Ckyra (MS) Tem, 4To
COOEPXXNT MeHbLUe a30THOKNCOr0 aMMOHWNSA, @ BMECTO a30THOKNCIOro Kanansa gobaensercsa a3soTHOKMUCALINA Kanbuun (Tabn. 1).

Tabnuua 1 CocTaB HEKOTOPLIX MUTATENIbHbIX CPES

(n3 Ahuja, 1983, KOHLUEHTpaumnsa BeLeCcTBa yKa3aHa B MWIJINrpaMMax Ha JINTP)
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BellecTso MS WPM lacm*
HeopraHuveckue BeljecTBa
NH4NO3 1650 400 400
KNO, 1900 — —
CaNO34H20 — 556 556
ICjSO, — 990 990
CaCl2 2H20 440 96 96
MgS04 7H20 370 370 370
KH2PO4 170 170 170
Na2 EDTA2H20 37,25 37,30 —
FeSO4 7 H20 27,85 27,85
Sodium Ferric EDTA — — 30,0
MNSO44H20 22,3 22,3 22,3
ZnS04 7H20 8.6 8,6 8,6
H3BO3 6,2 6,2 6,2
O 0,83 — 0,83
Na2MoO4 2H20 0,25 0,25 0,25
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CuSO45H20 0,025 0,25 0,025
CoCl2 6H20 0,025 3 0,025
OpraHn4yeckue BeLiecTBa
TnamnH HC1 0,1 1,0 0,1
HWKOTMHOBas KMCa0Ta 0,5 0,5 0,5
MupunaokcuH HC1 0,5 0,5 0,5
[ nuvH 2,0 2,0 —
ZEL] — — 100
Mwno-nHo3nTon 100 100 100
Caxapo3sa 30 000 30 000 30 000
¥ ACM (Aspen Culture Medium) — cpefa ons  |KyJbTMBMPOBaHUA  [OCUHbI

Obsi3aTeNbHbIM YCNOBUEM ABMASETCA MPUCYTCTBME B Cpefle KPOMe 3/1eMEeHTOB MUTAHUA TopMOHaJibHbIX (DAKTOPOB WM MMUTATOPOB WX
nencteusi. U3BeCTHO NATb Fpynn COeANHEHUN, OTHOCALLMXCA K KaTeropmm MToropMoHOB. DTO LIMTOKUHMWHBI, ayKCKHbI, rnbbepennuHbl, abcumnsoBas
KucnoTa n 3TuneH. Mpu invitrobblno BbiSIBAEHO, 4TO ANa AeanddepeHumaLmmn, NpespaLleHns Cneunaan3vpoBaHHOR KNETKN B MepUCTEMaTUYECKYIO,
cnocobHyto K aeneHunto, HeobxoanMmMo yyacTme AByx 1 6osiee ropMOHOB, OTHOCSILLIMXCS K pa3HbIM Fpynnam.

UNTOKMHMHBI CHUMAIOT anukKasibHoe AOMWHUPOBAHME U MHAYLMPYIOT pPasBUTUE MasyLUHbIX MOYEK, HapyLWalT MOKOA U CTUMYJIMPYIOT POCT
NOKOSILLMXCS OpraHoB. OHM peryanpyoT poCT COMAaTUYECKMX 3apogbillein 1 (GopMUpoBaHME pacTeHWn; HeobxoauMmbl Ans audpdepeHunaummn
cTebneBbIX NOYEK B KYJIbTYpPE KalsTyCHbIX KJIETOK 1 NpU pereHepauunm noberos n3 KAeToK 3KCMAaHToB. K rpynne UMTOKUHUHOB OTHOCATCSA: KUHETUH,
BAMN (6-6eH3nMNnaMuHoONypmrH), 3eaTuH W Ap. [ONOJHUTEeNbHOe BBeAeHMEe B NUTaTesIbHYl Ccpefy HeKOoTOpblIX aMUHOKUCIOT — TUPO3UHa,
heHnnanaHmHa, a Takxe ocdaToB, CNOCOOCTBYET yCUNEHUIO 3hheKTa LUTOKMHNHOB.

AYKCUHbI BAVSIOT Ha OesIeHne, pacTsXKeHne KIeTok n anddepeHumnpoBky. Hanbonee Bbipa>KeHHbIN OpraHOreHHbIn 3pdekT ayKCMHa — 3TO
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cTumynsumsa obpasoBaHMa KopHen. K rpynne aykcuMHOB oTHocaTca: UYK (p-nHOoon-3-ykCcycHasi KuUcnioTa), nHaonunmacnsaHasa kucnota (MMK),
HadpTUAykKcycHasa kucnoTta (HYK), 2,4-D.

FfmbbepennmHbl — o6WKMPHBLIN KAacc coeanHeHun, BkAoYawowmn 6onee 30 BewecTB. B MUKpOpasMHOXXeHUWM pacTeHUA B OCHOBHOM
ncnonbsyetca rmbbepennosasn kucnota (MK). 3k3oreHHble rnbbepeninHel yCMAMBaT POCT U BbiTArnBaHne ctebnsa, nuctoes. TmbbepennmHbl BHOCAT
B NUTaTeNbHYI0 Cpedy B OCHOBHOM C LeNbI YCKOPUTb POCT CHPOPMUPOBABLUNXCHA MOYEK WM MOAYUYUTb pacTeHUs C XOPOLUO Pa3BUTON HaA3eMHOW
4YacTblO.

C rnoMouwbilo HU3KUX KOHLEHTpauunh 3K30reHHbIX (MUTOrOPMOHOB MNPUHLMMNANIBHO BO3MOXHa WHAYKUMA WU CTUMYNAUUA  pPas/INyHbIX
MOpOreHeTUYECKNX pPeaKUUn B KyNbType TKaHen. pu BbICOKOW FOPMOHasIbHOM HaCbILWEHHOCTU NUTaTeNbHOW cpedbl HabnpaeTca yrHeTeHue
obuien aKTMBHOCTU KAETOK BMJOTb A0 uX rubenun. 3Ty cneunmdurky peakuuin KyabTUBUPYEMbIX TKaHEW 1 OpraHoB pacTeHUA Ha BBeAeHue
(hUTOropMOHOB CnefyeT y4UTbiBaTb NPU UCMOJIb30BaHUN PErYNATOPOB POCTa C LEesibio Pa3MHOXXEHUS pacTeHUN.

Mpoueccbl WMHAYKUUM OpraHoreHesa W coMaTuMyeckoro 3sMbpuoreHesa O0OHAPYXXMBAKT pPasfINYHYH 3aBMCUMOCTb OT 3K30reHHbIX
¢pnTOropMoHoOB. ECnm nHAoyKkums KopHeobpa3oBaHUA YETKO CBA3aHa C yBE/IMYEHMEM KOHLIEHTPaLMWM ayKCUHa B NMUTaTENIbHON Ccpefie U TO )Ke camoe
MOXKHO MpU3HaTb B OTHOLIEHUW KWHEeTWHa B rnoberoobpasoBaHun, TO 3MOpuoreHes B [AOCTATOYHOW CTEMNeHM He3aBUCUM OT 3IK30reHHbIX
(pUTOropMoHOB. TONbLKO MepBble MOMEHTbl MHAYKUUK TpebytloT NpUCyTCTBUA TOPMOHOB, TOrAa Kak AajibHellee pa3BUTME 3apogbllla siBAAeTCS
NPOLLECCOM, He 3aBUCALLMNM OT 3K30MeHHbIX FOPMOHabHbIX (PaKTOPOB. Pa3BMBAIOLLNIACS 3apOAblll CaM AeflaeTCsl MICTOYHMKOM HeobXoAUMbIX OS5 ero
pPa3BUTUS FOPMOHOB.

B uensix 3KoOHOMMM Tpyda WU BPEMEHW MpW CO3OAHUN MUTATEsIbHbIX Cpeh FOTOBSAT WUCXOAHbIE 3aracHble pacTBOpbl. PeuenTbl 3amacHbIX
pPacTBOPOB A1 MPUTrOTOBJIEHUS NUTaTeNIbHOM cpeabl Mypacure — CKyra npuBeaeHbl H/MXKE (KOHLLEHTPaLUUa yKasaHa B MUIIMFPaMMax Ha anTp).

PacTtsop | PacTtsop Il

NH4NO3 33 000 KJ 166

KNO3 38 000 H3BO3 1240

CaCl2 2H20 8 800 MnSo4 4H20 4
460

MgSO4 7 H20 [7 400 ZnS04 7H,0 1720
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KH2PO4 B3 400 Na2MoO4 2H20 50
CuSo4 5H20 5
ICoCl2 6H20 5
PacTsop Il PacTBop IY
FeSO4 7H20 |5 560 IHOCnTON 20
Na2EDTA 27 460 HWKOTMHOBaA K-Ta 10
H20 0
MupnaookcnH HC1 10
0
TnammH HC1 10
0
I AvunH 40
0

Mpwu npurotosnieHnn pacteopa lll FeSO4 7H20 n Na2EDTA 2H20 pacTBopstoT oTAesibHO B 450 M1 oUCTUANMPOBaAHHOW BoAbl (Mogorpesas u
MOCTOSIHHO MOMeLUVBas pacTBOP), 3aTeM CMeLlUMBalT, yCTaHaBnamBatloT pH=5,5 n pobasnatoT Boabl Ao 1 n. MocnenoBaTesibHOCTbL NPUTrOTOBJIEHUS
nUTaTeNbLHON cpefbl C UCMOJIb30BaHMEM 3anacHbIX PpacTBOPOB CllefyoLas:

¢ Heobxoommoe KONMYECTBO arapa U caxapo3bl pacTBopstoT B 750 mn aBaxkAdbl (A58 rapaHTUK CTEPUSIbHOCTU) ANCTUNNMPOBAHHON BOAbI.
HenaloT 3T0 Ha BoAsAHOM GaHe MpW MOBbLILIEHHOW TeMMnepaType WM B aBTOKJIaBe MPU MOHM>XEHHOM OaBJsieHMN. KoHeYyHasl KOHUEHTpauus arapa
[oJiKHa 6biTh 0,8-1,0%.

e NobasnsawT no 50 ma 3anacHbIX pacTBopoB | u Il n no 5 mn 3anacHbIx pacteopos Il n Y.

* KO/IN4yeCcTBO pacTBopa A0BOAAT A0 1 1.

108/116



[oToBadA cpeda oxJla)K4aeTCHa NPU KOMHATHOW TeMnepaType u XxpaHutca npu 4°C.

YCnoBusi KynbTUBMPOBAHUSA U 3Tamnbl MUKPOPA3MHOXXEHUS

Mocne TwaTeNbLHOro nepeMeLlBaHs KOMMNOHEHTOB NUTaTeNbLHON cpeabl perynupyetca pH Bcen cmecn nytem gobasneHnsa 0,1 N NaOH un 0,1
N HC1l. Ona cpepbl Mypacure — Ckyra yCTaHaB/AMBaeTCHA Ha ypoBHe 5,7-5,8, y cpenbl ANns KynbTUBUPOBAHUA ApeBeCHbIX pacTeHuin (WPM)
onTuManbHas pH=5,2.

daKTopbl OKpYyXKaloLLlen cpefbl, TakMe Kak CBeT, TemnepaTypa M COCTaB BO3AyXa, MOTYT BJIMSTb Ha POCT U Pa3BUTUE KJIETOK B KyJibType
OpraHoB M TKaHeNn. [encTBue 3Tux (hakToOpOoB B3aMMoCBsA3aHO. OBObIYHO MUKPOKJIOHANIbHOE Pa3MHOXXEHME OPEeBECHbIX PacTeHUI NPoBOAAT Mpu
HOPMaJIbHOM KOMHATHOW TeMrnepaType 1 Npu COXpaHeHUN Toro goToneproaa, KOTopbld HabnoaaeTcs B 3To BpeMs B npupoae. YTobbl yCTaHOBUTL
ONMTUMaJibHblE MapaMeTpbl BHELLHEN cpelbl, A1 MHOMMX BUAOB APEBECHbIX PAacTEeHUI HeoB6X0AMMO NPOBECTU AOMOJIHUTESIbHbIE UCCIeQ0BaHMS.

Mpouecc MUKPOPA3ZMHOXEHUS pPacCTEHUA COCTOUT W3 HECKOJIbKMX 3TanoB. BONbWWHCTBO wnccnepoBaTenen BblAeNAOT Tpu 3Tana:
3KCMNNAHTUPOBaHNE NCXOAHOrO MaTepuana, coObCTBEHHO MUKPOPa3MHOXKEHNE, YKOpeHeHNEe pa3MHOXXEHHbIX noberos. Mpu Nosy4YyeHU nocanovyHoro
MaTepuana APEBECHbIX PAaCcTEHUI MeTOLOM MUKPOKIOHMPOBaHUS LenecoobpasHo BblAeMTb U YeTBepThlA 3Tan — ajanTauum pereHepaHToB K
HeCTepubHbIM YCIOBUAM cpenbl (puc. 1).

OTb0p 3KCNNIaHTOB M BBedeHHe MX B KYyAbTypy. [Na MUKPOPA3MHOXEHUA OPEeBEeCHbIX PACTEHMA MCMNOMb3yHT ABa OCHOBHbIX TUMNa
NCXO4HOro MaTepuana: 1) IOBEHWIbHbIN (CEMeHa N UX OTAesIbHble YacCTWu, a Tak)Xe 4aCTu MPOPOCTKOB); 2) MonoAble TKaHW B3POC/bIX pacTeHUN
(MoYKkKM, xBoSA, TKAaHM NUCTa, Nobern). Yaule B Ka4eCTBe SKCMIaHTa CY>XXKUT IOBEHWU/IbHbLIA MaTepurann.

Mepen BBeAEHNEM B KyJIbTYpPY MaTepuas CTeEPUAM3YIOT. YCTaHOBJIEHO, YTO N3 BCEX BUAOB pacTEHW ApeBeCcHble NopoAbl — CaMbll TPYAHbINA K
CNOXXHbIN 0O6BbEKT O MoJSy4YeHUs KyNbTypbl TKaHeW, Tak KakK BCe TWMbl MCXOOHOro MaTepuasna Y HUX CUSbHO 3apakeHbl ([.I. ByTosa, 1989).
CTepunnsaumio npoBoAAT OYE€Hb OCTOPOXKHO, 4YTOObl He MNOBPEAUTb HEXHbIE TKAaHW 3KCMJIAHTA; KOHLUEHTpauus CTePUIN3YIOLLNX areHToB
noabrpaeTcs Ha BO3MOXXHO 60Js1ee HN3KOM YPOBHE.

CTepunusyioLime pacTBopbl MOTYT 6bITb pa3aesieHbl Ha HECKOJIbKO rpynm. MepBas U3 HUX BKJIIOYAET pacTBOPbI, COAep Kallne akTUBHbIN XJ10p:
XJI0OPaMUWH, XJI0pHas W3BECTb, TUMMOXJIOPUT KajlbUUA W TUMOXA0PUT HATpUSA. XJIOpaMWH WCMOJSb3yeTcs 4awe. IDTOT npenapaT Hapsgy C
runoxnoputamm obnafaeT HanMeHee Bblpa)KeHHbIM TOKCUYECKUM OeNCTBUEM.
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BTopas rpynna BKJOYaeT pTyTbCOAEPKallne pacTBopbl, 06adaowme HanbonbwM Ae3nHOULNPYIOWUM 3DGEKTOM: XI0pUa PTYTU 1
Anaung. PacTBopbl BTOPOW rpynrbl UCAO/b3YIOT B TEX C/lyYasx, KOr[aa npernapaTbl NepBoi Fpynnbl OKa3aMCb HEI(PPEKTUBHBLIMM.

WHorna maTepuan cTepuam3yioT NePeKUCsLI0 BOAOPoAa Uan pacTBOPOM Moaa.

Ona noBbileHNs 3pHEKTUBHOCTU CTEPUIM3ALIUM NMPaKTUKYeTCs MNoc/iefoBaTeslbHOE MPUMEHEeHne cTepununsytollero areHta ¢ 70%-HbiM
3TUNOBLIM CMMUPTOM. DKCMIAHT OMYCKalT Ha 1-3 ¢ B CAUPT, @ 3aTEM MEPEHOCAT B CTEpUN3YOLWNIA pacTBop. MNepen BbiCagKolW Ha NMUTaTesNbHYIO
cpely MaTepuvas onoJslaCKUBaloT B CTEPUJIbHOW Boe.

Puc. 1. Cxema 3TanoB KJIOHA/IbHOr0 MUKPOPa3MHOXeHUs Ha npumepe 6epésbl: | - oTbop 3KCNNaHTOB U BBedeHwe B KynbTypy; Il -
MynbTUNAnKauus noberos; lll - pusoreHes; IV — agantauma K HECTEPUIbHBIM YCI0BUAM Cpenbl

MynsTunnukaumns noberos. Mpy NpaBuibHO NoAobpaHHOW MUTATEsNbHOW cpefe, HageXHOoW CTepunnsaumm M NoAXOASMX YCJI0OBUSAX
KY/IbTUBMPOBaHUSA B Npoburpke nnm konbe obpasyeTcs HECKONbKO Noberos. YacTb N3 HUX Nepeca>kmBatoT Ha HOBYIO cpeny A5 06pa30BaHNA KOPHeR,
a Opyrylo nNoBTOPHO KYyJbTUBUPYIOT OJI1S YBEIMYEHUS KonmyecTBa noberos. ITOT npouecc NoBTOPSOT MHOMOKPATHO A0 MoJsiydyeHus Tpebyemoro
KoJin4yecTBa Nocafo4yHOro MaTepuana.

PuzoreHes. MuTaTenbHas cpela OoNnsa KyJabTuUBMpoBaHUS noberoB C Lenbio obpa3oBaHNA Ha HUX KOPHEN 0BbIYHO HECKOJIbKO OT/INYaeTCsa OT
cpefbl, KOTOpas WCMoJib30BaJlaCb Ha MepBOM 3Tane. YCTAaHOBJIEHO, YTO OIS MHOIMMX pacTeHUn HeobxoOAMMO WNCMNONb30BaTb Cpeady € HU3KUM
cogepxaHunem conen. Tak, B cpepe Mypacure — CKyra KOHUEHTpauus CONen yMeHbLlaeTCda B ABa WM fda)ke B 4YeTbipe pa3a. HekoTopble
TPaBAHNCTbIE pacTEHUS He Hy)XAalTca B AobaBneHUM B cpepny pPeryasTopoB pocTa, HO 4Yauwie TpebyloTcsa aykCuHbl. Bpems, Heobxoammoe Ons
topmMmnpoBaHue KopHen, BapbupyeT oT 10 no 15 gHen. PacTeHus M3 NpobupkKn nepeca>kuBatoT, Korga KOpPHWU AOCTUrHYT 5 MM anunHbl. Bonee
OJINHHbIE KOPHW MOrYyT Npn nepecagke nojaomMaTbCs.

Apantauna K HecTepuJbHbIM YCJIOBUSAM cpenbl. [N nepeHoca pacTeHMn U3 KyJbTypasbHbIX COCYAOB B Mo4By TpebyeTca ocobas
OCTOPOXXHOCTb. KOPHM MPOMBIBAOTCA ANA yAaJNIeHUS HaJUMLIEen Ha HUX NUuTaTefbHoW cpedbl. MepBbie 10-15 AHen B Tenauue noagepXuBaeTcs
BbICOKas B/laXXHOCTb (90-100%). 0N OpeBeCHbIX PacTeHU B 3TUX LENSX WUCMOJb3YIOT YCTAaHOBKM UCKYCCTBEHHOro TyMaHa. TakXe Heobxoanmo
3alMLLATh PacTeHUs OT NPSAMOro COJIHEYHOro CBeTa.

KfoHanbHOE MUKPOPA3MHOXEHUE — MPUHLMUMMANBHO HOBbIA CNOCO6 MOJlyYEeHUS KJIOHOB Yy APEBECHbIX pacTeHuin. OQHUM U3 BaXKHbIX
NpenMyLecTB 3TOro crnocoba ABASETCA TO, YTO YAAETCS TUPAKMPOBATh PacTEHUS, KOTOPbIE C TPYAOM WUJIN COBCEM HE PAa3MHOXATCS BEreTaTUBHO,
YyepeHKaMn WaM MNPUBMBKON. MaccoBoe MCMoNb30BaHWE KJIOHAJIbHOMO MUKPOPA3MHOXEHUS MO3BOJISET MepeBecTU WUCKYCCTBEHHOEe 1ecoBOoCCTa-
HOBJIEHME Ha 6oJsiee BbICOKUI YPOBEHb, YAYyYLUUTb KyNbTypy JIECOXO03AA-CTBEHHONO MPOU3BOACTBA. Tak XKe KaK COBEpLUEHCTBOBaHWE MPUEMOB U
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MeTOLO0B JIECHOrO CEMEHOBEAEHMUSI OMpenensieT Nporpecc B Apyrux o6sacTsx JIeCHOW HayKW, KOHaJbHOE MUKPOPa3MHOXXeHWe crnocobcTByeT
BHEZIPEHUIO B JIECHOE XO3SACTBO AOCTVMXXEHWUI NeCHO CeNlekummn, CEMEHOBOACTBA U COPTOBbIBEAEHNS.

YHMBepcaanoPl TEXHOJZIOrNN KJZIOHaJIbHOIr0 MUKPOPa3MHOXeHNA HET, NnTaTesibHble Ccpeabl N YCN0BUA KYJIbTUBNPOBaHUA nou6v|par0Tc;| aons
KaXgoro seuvaa, a 4acCcto U Oona mHOMBMAyaJibHOro gpeBeCcHOro pacteHuna OMbITHbIM MYyTEM, 3alluuieHbl CBUOETE/NbCTBaAMN Ha |/|306peTeHv|e n
naTteHtamu. Bonpoc o np|/|o6peTeH|/||/| NMnaTeHTa B Ka>XXAO0OM KOHKPETHOM Ciy4Hae OOJDKEH pelaTbCA cneynaanctaMm C y4eToM TEXHOJI0MMHeCKnx
BO3MOXXHOCTEN npeanpunaTuna, UeHHOCTUN Bnda nian CopTa, 3KOHOMUNYECKOMN Ll,eJ'IeCOO6pa3HOCTVI.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

K-Lite Codec Pack, Codec Guide cBobogHoe

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JineH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OnepaumnoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

OducHbIn nakeT Microsoft office 2016 Oorosop o1 26.05.2020 Ne 32009117096 Oorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He06Xx0AUMBbIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<abli obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTpP
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTtesnen. - TeKCT: 31eKTPOHHbIN. ®oHA BC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4AaTe/IbHO-HOPMaT/BHbIE AOKYMEHTbI, CneunasbHble
nepnoanyeckme n3gaHus U n3faHuns, BblnyckaemMble n3gatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenel. - TeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPefHUX CNeumnanbHbIX y4ebHbIX 3aBefeHNn, Hay4YHO-UCcCcenoBaTebCKNX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaoLmx KopnopaTMBHLIA AOCTYN A18 CBOMX 0OyYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BKJOYaeT y4ebHyo 1N Hay4YHyl0 nMTepaTypy Mo HanpaB/ieHNSAM NOATOTOBKWN BbICLLEro U CpeaHero
npodeccnoHansHoro obpasoaHuns.JlaHb. Konnekums JlecHoe X038ACTBO U JIECOMHXXEHEPHOE eSO : 3N1eKTPOHHO-
6ubnnoTevHas cuctema : canT / i3paTtenbcTBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/books/945 - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTesiel. - TeKCT 3NeKTPOHHbIN.DTO pecypc, BKaOYaoLWwmii B ceba 31eKTPOHHbIE BepCumn
KHUT M3paTenbCTBa «JlaHb» U ApYrux BeyLlnx n3natensCcTB y4ebHon nutepaTypsl. HalwM YyutaTensam 4OCTyMHbI
cnepyline Konekunn: «BeTtepuHapmsa 1 cenbCKoe X0351MCTBO» 1 6a3oBas Konnekums. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcteeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N30aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKASA HALIMOHANbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenen. - TeKCT: 3NIeKTPOHHbIN. '... 0AHa U3 KPyNHeNnLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®epepaumm - CNy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHalbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NeYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnoJsib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYO U UCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)KkeHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
0OCTyna: ANs 3aperncTpup. Noab3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNMnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy
no nHuumaTmee Poccuickoro poHaa yHAaMeHTaNbHbIX UCCefoBaHMA Ana obecnevyeHns poCCUNCKUM YHEeHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN 1 HbiHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 6MbanoTekon Hay4HON NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnuoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas

bnbnnoTeka, NOCTPOEHHAs Ha NapaanrmMe oTKpbITOM Hayku (Open Science), 0OCHOBHbIMU 3ag4a4aMu KOTOPOW ABSieTCA
AP O]
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Ha3BaHue

nonynspusaums Haykm n Hay4HoOn AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4YHbIxX Nybnnkauunii, passmtue
MEeXANCUNMANHAPHbIX UCCNef0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILEeHNe LUTUPYeMoCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHMN. https://cyberleninka.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n coTpyaHmnkam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUW
KOHTPaKTOB U NIMLEH3NOHHbIX cornaweHnin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

depnepanbHOE areHTCTBO JIECHONO X03AMCTBa : ouumManbHbIi canT. - MockBa. - URL: https://rosleshoz.gov.ru/. - TekcT:
3N1eKTPOHHbIN.OpununanbHbIn IHTepHeT - nopTan ®enepanbHOro areHTCTBa JIeCHOro xo3ancTea. HoBocTu, oduunanbHble
OOKYMEeHTbl, CTaTUCTMNKA, aHaanTuKKa, 6a3bl AaHHbIX. https://rosleshoz.gov.ru/

MWHNCTEpPCTBO NPMPOAHbLIX PECYPCOB 1 3KoNormm Poccnnckon ®epepaunm : oprumanbHblin canT. - MockBa. - URL:
http://www.mnr.gov.ru/. - TeKCT: 3NeKTPOHHbIN.OdULnanbHble LOKYMEHTbI, CTAaTUCTMKA, aHanMTuKa, 0cobo oxpaHsemble
npuvpoAHble TeppuTopun, 6a3bl AaHHbIX. http://www.mnr.gov.ru/

KaBKa3CKU rocyfapCTBEHHbIN NPUPOAHbLIA BrochepHbln 3anoBeaHUK // Ocobo oxpaHsieMble NMPUPOLHbLIE TEPPUTOPUN
Poccunckon ®epepauum : [canT] / MUHNCTEPCTBO NPUPOAHBLIX PECYpPCOB 1 3Kos10rnn Poccuinckon depepaumn. - Mocksa. -
URL: http://www.kgpbz.ru/index.php. - TeKCT: 3n1eKTPOHHbIN.KaBKa3CKUiA 3an0BeAHNK SBASETCA CaMblM KPYMHbIM
ropHoO-JecHbIM 3anoBeAHMKOM EBponbl 1 0AHUM 13 CTapenwmnx 3anoBeaHMKoB Poccum. http://www.kgpbz.ru/index.php

Forest.ru : Bce o poccunckmx necax : [canT]. - MockBa, 2000. - . - URL: http://www.forest.ru/. - TekcT: 31eKTPOHHbIN.CanT
NOCBSLLEH POCCUNCKMM SlecaM, X OXpaHe 1 yCTONYNMBOMY NCMOJ1b30BaHWUIO. POCCMIACKOE IeCHOe 3aKOHO4aTeIbCTBO.
Mpobnembl poccuicknx necos. 'JlecHon BonneteHb'. NMepnoanyeckme nsgaHms, nybamkaunm, ceMmHapbl U KOHepeHunn.
Ha cTpaHuuax canTa Bbl HangeTe nHbopmauuio o JlecHoM knybe, ero NnpoekTax 1 Ha4MHaHUAX, MoceTuTe CTpaHULbl paaa
APpYrvx opraHvM3auuni, 3aHUMaLWNXCA pelleHneM leCHbIX NpobiieM, a Tak)Xe CMoXKeTe 03HAaKOMUTLCA C KoaneKumen
'necHbIx' ccbinok. http://www.forest.ru/

LleHTp 3awunTbl neca KpacHoaapckoro kpas = Centre of forest health of Krasnodar region : [canT] / MuHucTepcteo
MPUPOAHbLIX PECYPCOB U 3KOJIOMMN POCCMACKON hepepaunn, PenepasibHoe areHTCTBO sIeCHOro xo3ancTea (POCJIECXO03),
DBY «Poccuinckui ueHTp 3awmnTbl neca» . - KpacHogap, 2010. - . - URL: http://czl23.ru/news.php. - TekcT:
3/IeKTPOHHbIN.Hay4Haa neatenbHoCTb ®unmana BonoLwaetca B paboTax ero cneunaancTos, 3aHNMaOLWNXCS
nccaefoBaHMAMN pa3iNyHbIX aCNeKTOB JIeCHbIX coobuiecTB pernoHa. http://czl23.ru/news.php

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAleayoLM COBPEMEHHbIM
npogeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas KonneKuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKu, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIONeAnn, CJI0Bapn U CMPaBoOYHUKN, 3aKOHOAATes/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bblnyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPEefHUX CNeumnanbHbiX y4ebHbIX 3aBefeHNn, Hay4YHO-UccenoBaTebCKNx
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaomx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLlmxcs, npenogaBsaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHylo nmTepaTypy MO HanpaB/ieHNAM NOATOTOBKW BbICLLEr0o U CPedHero
npodeccnoHansHoro obpasoaHuns.JlaHb. Konnekumsa JlecHoe X038ACTBO U JIECOMHXXEHEPHOE eSO : 3eKTPOHHO-
6ubnnoTevHan cnctema : canT / i3paTtenbcTBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/books/945 - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTesien. - TEeKCT 3NeKTPOHHbIN.DTO pecypc, BKaOYaoLWmin B ceba 31eKTPOHHbIE BEpPCUU
KHUT M3paTenbCcTBa «JlaHb» U ApYrux BeayLlmnx n3natensCcTB y4ebHon nutepaTypsl. HawM YyutaTensam 4OCTYMHbI
cnepylimne Koanekunn: «BetepuHapmsa n cenbCKoe X03aMCTBO» 1 6a3oBas Konnekums. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickomn
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMUN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUIACKNX BMBINOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6os1ee 1.660.000 31eKTPOHHbLIX KHUF, 6onee 33.000.000 3anuncen kaTtanoros.POCCUNCKASA HALMOHANbHASA BUBJTINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ans
3aperncTpup. nosab3oBaTesnien. - TeKCT: 3NIEKTPOHHbLIN. '... 04Ha N3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®efepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOHalbHY10 NaMaTk, cnocobcTByeT
NpOoCBeLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B dongax bubanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEeYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY KPYry noJsib3oBaTenen. ExxerogHo PHB nocelwaeT okosio 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUn, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rofd cebilwe 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYpPHYIO U UCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)KeHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpopMaLoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLee Ha HacCyLHble BbI30Bbl BpEMeHN. '
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/
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Ha3BaHue

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
0OCTyna: ANs 3aperncTpup. Noab3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNMnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy
no nHuMumaTmee Poccuickoro poHaa dyHAaMeHTaNbHbIX UCCef0oBaHMM Ana obecnevyeHns poCCUNCKUM YyHEeHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMMN 1 HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 6MbanoTekon Hay4HOM NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTesieil. - TEKCT: 3NeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3aga4aMu KOTOPOW ABSieTCA
rnonynsipusaumns Haykn n Hay4yHom AesiTeNIbHOCTU, 06 eCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauui, passutue
MEXANCUMMIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOIO NMHCTUTYTa Hay4YHON peLeH3un, NOBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOEeHMe NHPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

MNepuoanyveckne n3gaHusa JoCTymnHble obyvaowmmca n cotpygHnkam ®r60y BO MI'TY no noAnucke n Ha OCHOBaHUK
KOHTPaKTOB U IMLEH3NOHHbIX cornaweHnin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

depnepanbHOE areHTCTBO JIECHON0 X03AMCTBa : ouLmManbHbIi canT. - MockBa. - URL: https://rosleshoz.gov.ru/. - TekcT:
3N1eKTPOHHbIN.OpurunanbHbin IHTepHeT - nopTan ®enepanbHOro areHTCTBa JIeCHOro xo3ancTea. HoBocTu, oduunanbHble
OOKYMEeHTbl, CTaTUCTMNKA, aHaanTuKKa, 6a3bl AaHHbIX. https://rosleshoz.gov.ru/

MWHNCTEpPCTBO NPMPOAHbLIX PECYPCOB 1 3KoNormum Poccnnckon ®epepaunm : opuumanbHbln canT. - MockBa. - URL:
http://www.mnr.gov.ru/. - TeKCT: 3N1eKTPOHHbIN.OdUuLnaibHble LOKYMEHTbI, CTAaTUCTMKA, aHanMTuKa, 0cobo oxpaHsemble
npvpoAHble TeppuTopun, 6a3bl AaHHbIX. http://www.mnr.gov.ru/

KaBKa3CKU rocyfapCTBEHHbIN NPUPOAHbLIA BrochepHbln 3anoBeaHUK // Ocobo oxpaHsieMble NMPUPOLHbLIE TEPPUTOPUN
Poccunckon ®epepaunm : [canT] / MUHNCTEPCTBO NPUPOAHBLIX PECYpPCoB 1 3Kos10rnm Poccuinckon depepaumn. - Mocksa. -
URL: http://www.kgpbz.ru/index.php. - TeKCT: an1eKTpPOHHbIN.KaBKa3CKUiA 3anoBeAHNK SBASETCA CaMblM KPYMHbIM
ropHoO-JecHbIM 3anoBeAHMKOM EBponbl 1 0AHUM 13 CTapenwnx 3anoBeaHnKoB Poccum. http://www.kgpbz.ru/index.php

Forest.ru : Bce o poccunckmnx necax : [canT]. - MockBa, 2000. - . - URL: http://www.forest.ru/. - TeKcT: 31eKTPOHHbIN.CanT
NOCBSILLEH POCCUNCKMM SlecaM, X OXpaHe 1 yCTONYNMBOMY MNCMOJIb30BaHUIO. POCCMIACKOE IeCHOe 3aKOHOA4aTeIbCTBO.
Mpobnembl poccuicknx necos. 'JlecHon BonneteHs'. NMepnoanyeckme nsgaHms, nybamkaunm, ceMmHapbl U KOHepeHunn.
Ha cTpaHuuax canTa Bbl HangeTe nHbopmauuio o JlecHoM knybe, ero NnpoekTax 1 Ha4MHaHUAX, MoceTuTe CTpaHULbl paaa
APpYrvx opraHvM3auuni, 3aHUMaLWNXCA pelleHneM leCHbIX NPobiieM, a Tak)Xe CMoXKeTe 03HAaKOMUTLCA C KoaneKumen
'necHbIx' ccbinok. http://www.forest.ru/

LleHTp 3awunTbl neca KpacHoaapckoro kpas = Centre of forest health of Krasnodar region : [canT] / MuHucTepcteo
NMPUPOAHbLIX PECYPCOB N 3KOJIOMMN POCCMACKON hepepaunn, PenepasibHoe areHTCTBO sIeCHOro xo3ancTea (POCJIECXO03),
DBY «Poccuinckui ueHTp 3awmnTbl neca» . - KpacHogap, 2010. - . - URL: http://czl23.ru/news.php. - TekcT:
3JIEKTPOHHbIN.Hay4Haa neatenbHoCTb ®unmana Bonowaetca B paboTax ero cneunaancTos, 3aHNMaOLWNXCS
nccaefoBaHMAMN pa3NyHbIX aCNeKTOB JIeCHbIX coobuiecTB pernoHa. http://czl23.ru/news.php
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

KabuHeT necoxo3AnCcTBeHHbIX
avcumnnanH; JlabopaTtopus 3awmnThl
pacTeHun, sKcnayaTaumm neca n
ropoAckmx HacakaeHun (1-219)
385000, Pecnybnvnka Apgbires, r.
Mawnkon, yn. Nepsomanckas, aomMm Ne
191, 3paHue yyebHoro Kopnyca

MynbTumMmenunHoe obopynoBaHme
(NpoekTop, 3KpaH), CNpaBo4Hasa n
cneumnanbHasa anTepaTypa, paboyne
MecTa obyyvatowmxcsa Ha 40 Yyenosek. /
MuKkpockon BUHOKYISIPHBIN
«Munkpomepn», bycconb - 2 WT.,
MPUPOCTHOW MOJIOTOK, BbicoTOMep BYJI
1, BbicoTOMep BA, 371€KTPOHHbIN
BbicoTOMep «Nikon», 31eKTPOHHbIN
nonHotomep «Haglof» - 2 WwT., NnnHUeT
10 wT., ckanbnenb 10 wT., Yawka
MeTpwu - 20 WT., CTEKNO NpeaMeTHoe -
200 wT., noTOK M. - 20 WT., CTEKSIO
ona ueMmeHTauum 20 WwT., nuneTka ¢
rpywen - 10 wt., Ayna - 4 wT., HOYTOYK
Asus K52JUCOREi3, mepHble
TEKCTOJINTOBbIE BUJIKK - 6 WIT.,
LWTaHreHUNpPKY b - 4 WT., BEChI
3/IeKTPOHHble TeH30MeTpu4eckme ans
CTaTM4YeCKOoro B3BewmBaHna «MT» - 2
wT, kBagpokontep «<PHANTOM» - 3 wT,
yNbTPa3ByKOBOW BbICOTOMED,
banbHomep, yrnomep Vertex 1V/360,
npupocTHon 6ypas Haglof gns TBepnon
nopeBecuHbl gnameTp 4,3 MM, AJIMHa
250 MM, npupocTHon 6ypas Haglof ons
TBEpAoOn ApeBecuHbl gnameTp 4,3 MM,
OnvHa 500 MM, undposon
MHOIMO(YHKLNOHAJIbHbIN U3MepuTesb
napamMeTpoB OKpY>KaloLlen cpeabl
MS-6300, cTeHa-TpeHaxep «Cnctema
NMPOTUBOMOXXAPHOIr0 BOAOCHabXEHNS».

OnepaumnoHHasa cuctema «Windows»,no
rosop0376100002715000045-0018439-
01 0719.06.2015;
csoboagHopacnpocTpaHsemoe
(becnnaTHoe HeTpebyloLLleeNULIEH3MPO
BaHuA);Mporpamma
ONABOCMPOM3BEAEHNSA ayamno v
Bupeodannos «VLC media
player»;lporpamma ans
BOCMNpoOun3BeAeHnaayamo 1 sBuaeo
hannos «K-litecodec»;0OuncHbIN NakeT
«WPSoffice»;Mporpamma pns paboThbl
capxuBamu «7zip»;Mporpamma
AnapaboTbl C LOKYMeHTaMuy hopMaTa
.pdf«Adobe reader»

NabopaTopusa nHXXeHepHon Buonorum n
NaHAawadpTHOro naaHmpoBaHua (1-117)
385000, Pecnybnvka Agbires, r.
Mawnkon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro kKopnyca

KomMmnbloTepHasa TexHuKa Ha 12 mecT,
NokemeTp + YO-PaguomeTtp +
N3mepuTens TemnepaTypbl 1
BraxKHOCTN «TKA-TIKM» (42); Lymomep
Testo 816-3 ¢ KOMMNEKTYIOLWMMMU,
NasepHbin gansHomep ADA Cosmo 120
video c nosepkon A00523,
Tennosn3opRGKTL-80, 6ycconb - 2 wT.,
MPUPOCTHOW MOJIOTOK, BbicOTOMep BYJ1
1, BbicoTOMep BA, 3N1€KTPOHHbIN
BblcoTOMep «Nikon», 3N1eKTPOHHbIN
nonHotomep «Haglof» - 2 wT.,
YNbTpa3ByKOBOW BbICOTOMED,
banbHomep, yrnomep Vertex 1V/360,
MpupoctHon 6ypas Haglof gna TBeppon
ApeBeCcuHbl gnameTp 4,3 MM, AnvMHa
250 MM, MpupocTHon Bypas Haglof ona
TBEpPAOW ApeBeCUHbl AnameTp 4,3 MM,
onnHa 500 mMm, PaHueBas nonesas
BOAHO-MOYBEHHasA nabopaTtopus HKB-
PM, 3n1eKTpOHHbIe BeCbl «IHrpeaneHT»
- 2 wT., KBagpokontep «PHANTOM» - 3,
HoyTHyk Asus K52JUCOREiI3, undposon
MHOIMO(YHKLNOHAJIbHbIN U3MepuTesb
napamMeTpoB OKPY>KaloLLlen cpeabl
MS-6300, komnbloTepHoe paboyee
MecTo, npoekTtop EPSONFMPTWIOCO,
3KpaH Ha wTtaTtuee 150x150, ckaHep
EPSONGT-15000A3. MNporpamMMHoe
obecneyeHune: CUTUC: MupoTek
(JTnueH3unoHHbIn porosop Ne09-1901 oT
15.01.2019r., 03.12.2020); T'nC-
CtaHgapT (JIMLuEeH3MOHHBIN [OroBop
Ne351 o1 26.12.2020 1.);
NHBeHTapusauna «CeTeBas» Bepcus

OnepaumnoHHasa cuctema «Windows»,no
rosop0376100002715000045-0018439-
01 0719.06.2015;
csobogHopacnpocTpaHsemoe
(6ecnnaTHoe HeTpebyloLeennLeH3npo
BaHMA);Mporpamma
ONABOCMNPON3BEAEHUS ayano u
Bunpeodannos «VLC media
player»;Mporpamma gns
BOCMNpPOU3BeAeHMAay gm0 1 BUAeo
hannos «K-litecodec»;0OuncHbIN NakeT
«WPSoffice»;Mporpamma ons paboTsbl
capxuBamu «7zip»;fporpamma
anapaboTbl C AOKYMeHTaMu hopMaTa
.pdf«Adobe reader»
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HaunMmeHoOBaHuA cneumnanbHbIX
NnoMeLL,EeHMA U NOMeLLeHUun gnsa
caMmocTosTesibHOU paboTbl

OCHaLWWEeHHOCTb cneuuasnbHbIX
NOMELUEeHUA U NOMeLLeHUn pns
caMocToATesibHOW paboTbl

Nepe4yeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHusn.
PeKBU3UThbI NOATBEPIXAAIOLLErO
OOKYMEHTa

3,0 (JInueH3unoHHbIn gorosop Ne351 ot
26.12.2020 r.); NAB-3konor «CeteBon»
Bepcus 4,75 (JINLEH3MOHHbLIAN O0roBOp
Ne351 o1 26.12.2020 r.). NporpaMmmHoe
obecnevyeHne gnsa BupTyanbHbix
nabopaTopHbIX paboT No gucumnanHam
"Obwas skonorma" n "MpombineHHas
3Kon0rma".

NabopaTopusa 6uonornm pacteHumn
(1-217) 385000, Pecnybnnka Agbires,
r. Mankon, yn. NepsomManckas, nom Ne
191, 3paHune yyebHoro Koprnyca

Mukpockon BMHOKYNAPHbIN
«Munkpomen»; BeCbl 3/1IEKTPOHHbIE [0
50 r- 2 wT., NMHUeT - 10 wT.,
ckanbnesnb 10 wT., Yyawka MeTpu - 20
WT., CTEKJIO NpeameTHoe - 200 wT.,
NOTOK M. - 20 WT., CTEKsI0 AN
uemMeHTauum 20 - WT., NMNeTKa ¢
rpywe - 10 wT., nyna - 4 wT., HOyTOyK
Asus K52JUCOREiI3; paHueBas nosesas
BOAHO-MO4YBEeHHasa nabopatopus HKB-
PM; 3n1eKTpoHHble BeChl «/IHrpeaneHT»
- 2 WT., MEPHbIEe TEKCTOJINTOBbLIE BUJIKA
6 WT., WTaHreHUnpKyab - 4 wWT.,
MPUBUBOYHbIE Caf0Bble HOXN - 6 WIT.;
BeChl 3JIEKTPOHHbIE TEH30MeTpuYeckne
0N cTaTU4YecKoro B3sewwmBaHnsa «MT»
-2 wT., kBagpokontep «PHANTOM» - 3,
NHTepakTMBHas gocka Triuvph Board
78"Multi Touch, npoekTop PS501X

OnepaumnoHHasa cuctema «Windows», o
orosop0376100002715000045-001843
9-01 o1 19.06.2015; cBobOAHO
pacnpocTpaHsemoe (becnnaTHoe He Tp
ebytoLleennueH3npoBaHus);MNporpamMmma
AN BOCMpOM3BeAeHUa ayano n Buaeo
dannos «VLC media player»;
Mporpamma ans BOCNpov3BeAeHNs
ayauno n Bnpeo dannos «K-lite
codec»;OduncHbIn nakeT «WPS
office»;Mporpamma ana paboTbl C
apxmBaMu «7zip»;fporpamMmma ons
paboTbl C AoKyMeHTamu popmaTa .pdf
«Adobe reader»

B KayecTBe nomeuleHnsa ans
camocToAaTeNbHOM paboTbl MOXeT
ObIThb: YNTaNbHbIN 33/, HAXOANTCA Ha
33Taxke B rnasHoMm (1) kopnyce
yHUBepcuMTEeTa Mo Y.
MepBomaickan, 191, Ten.: 8(8772)
57-02-67. Pexxum paboTbl: http://lib.mkg
tu.ru/index.php/rezhim-raboty-nb-mgtu

MocafoyHbIX MecT ans
nonb3oBaTenenbubnmotekn - 100, B
TOM 4yncne 32aBTOMaTU3NUPOBAHHbLIX
paboyunx mecTans nosb3oBaTtenen (APM
- YyuTaTesb):NepeHocHoe
MybTUMeannHoeobopynoBaHue,
KoMnbloTepbl Pentium cnogkntoyeHnem
K MHTEpHEeTY.

CsobogHo
pacnpocTpaHaemMoenporpaMmmHoe
obecneyvyeHune 1.0nepaunoHHas
cuctema «Windows». 2.Microsoft Office
Word. 3. NMporpammagns
BOCMPOU3BEAEHMNSA ayamno 1
Bunaeodannos «VLCmediaplayer».
4.Mporpamma ansa
BOCMPOU3BEAEHMAAYANO N BULEO
hannos «K-litecodec».5. OpuncHbIn
nakeT «WPSoffice». 6.Tporpamma ans
paboTbl C apxmBaMu«7-zip» GNU LGPL.
7. Adobe Reader,cBo6oaHo
pacnpocTpaHsemoe 0. 8.SketchUp
Make - nporpamma ansmMoaenmpoBaHus
MPOCTbIX TPEXMEPHbLIXO6BHEKTOB. 9.
Inkscape -npodeccnoHanbHbIn
BEKTOPHbIArpathn4ecknii pegakTop Ans
Linux,Windows n mac OS GNU
GENERALPUBLIC LICENSE Version 3. 10.
GIMP -pacTpoBbI Fparyeckni
pepakTopans Linux, Windows. 11.
AutodeskAutoCAD - MO agns 2D wn
3DnpoekTupoBaHunsa, KomnaHums
AutodeskARCHICAD - y4yebHas Bepcus,
paHa-CmeTa «CTyneHT» - y4ebHas
Bepcus
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