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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa30oBaTeIbHBIM CTAHAAPTOM BBICIIErO OOPa30BaHMs 1O HAMpaBICHUIO MOATOTOBKH 35.04.04
ArpoHOMUS, YTBEPXKISHHBIM IIpUKa3oM MuHucTpa 00pa3oBaHus u Hayku Poccuiickoit denepa-
uur Ne 708 ot 26 urons 2017 1. ¢ U3MEHEHUSIMU, BHECEHHBIMU MPUKa30M MHUHUCTEPCTBA HAYKH
U BbIciIero oopazoBanusi Poccuiickoii @enepanuu ot 8 deBpans 2021 r. Ne 83 (3aperucrpupo-
BaH MunucrepctsoM roctunnn Poccuniickoit @enepannn 12 mapra 2021 r., perucrpalilnOHHbINA
Ne 62739).

PaGouas mporpamma yTBep)KAcHA Ha 3acedaHiH Kadeapbl CEICKIHH, CEMEHOBOICTBA U
ouorexuoioruu (mporokos Nel0 ot 10.06.2025 r)

3aBenyromuii kadeapoun ToneBaI'l.
HOAITUCH

PabGouass 1mporpaMMa pEKOMEHJIOBaHAa K UCHOJ/Ib30BAHHIO B y4COHOM
Iporiecce METOMYECKOl KOoMHCcHel (akyasTeTa arpoOHOMUM, ArpOXHMUU U
skojoruu (mporoxon Nell ot 16.06.2025 1.).

IlpencenaTesb MeTOMYECKOH KOMHCCHH ,/é%f"é’ Hecmesinopa MLA.
§ v

MOANHCH

Penien3enT: a-p Ouon. Hayk, Beld. Hayd. COTPYOHHUK Jiab. MapKep-OpHUEHTHPOBAHHOU
cenexkun ®I'BHY « BHUMCC nmenn A.JI. Masznymoay ®enynosa T. I1.
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1. O0mas xapakTepucTUKA IMCHUTITHHBI

Jucnunnmnnaa «[lepcriekTBHBIE HANIPaBICHUS B CEJIEKIIMA U CEMEHOBOJICTBE CEIIbCKOXO-
3SIMCTBEHHBIX KYJIBTYp» IpPU3BaHA JaTh CTYIACHTY TEOPETHYCCKHE 3HAHMUS M IPAKTUYCCKUE
HaBBIKM B 00JIACTH COBPEMEHHBIX METOOB CEJICKIIMU pacTeHU. PaccMaTpuBaeT OCHOBHBIC Me-
TOJIbI OMOTEXHOJIOTHMH, MOJICKYJSIPHBIX METOJOB CEJICKIIMHM W T'eHETHYCCKOW WH)KCHEPUH, BO3-
MOKHOCTH HMHTEHCHU(UKALUN CEJIEKIMOHHON padoThl ¢ ux mpuMeHeHueMm. Ocoboe BHHUMaHHE
yIEIEHO TaKUM METOJIaM KaK: MOJIEKYJSIPHOE€ MapKUpPOBaHUE, TeHETHYECKas TpaHChOopMaIus,
AMOPUOKYJIBTYpa TPH OTHAJICHHONW THOpPHAM3AIMU, MOJYyYCHHUE YIBOCHHBIX TaIlJIOWOB H .
[IpencraBieHbl BOMPOCHI MHTETPALMA COBPEMEHHBIX (OMOTEXHOJOTHYECKUX) U KJIACCHYECKUX
(rubpuauzanus, oTOOpP) METOIOB CEJIEKIHH, MO3BOJSIIONIUX CO3/1aBaTh, WAECHTH(UIMPOBATH U
MO/JIEP>KUBAThH [IEHHBIE T€HOTHUIIBI, UCIIOJIb3YEMbIE MIPH CO3JaHUU YUCTBIX JMHUM, COpTOB U Fi
TUOPHUIOB.

1.1. Ieap AMCHUNIHHBI

dopMupoBaHWE y MaruCTpaHTOB YIJIYOJIGHHBIX 3HAaHMM O METOJax Mapkep-
OIMOCPEIOBAHHON CEJIEKIIUU, OCOOCHHOCTAX HCIOJIb30BAHUS COBPEMEHHBIX OMOTEXHOJIOTHYE-
CKMX METOJIaX MPH CO3/IaHUH U OI[EHKH UCXOAHOTO U CEJIEKIIMOHHOT'0 MaTepHalia.

1.2. 3apaun TUCHMIINHBI

- opMupoBaHUE 3HAHUI O METOJIOJIOTHYCCKUX MPUHIIMITIAX UCIOJb30BaHUS OCHOBHBIX HAIpaB-
JIEHWA THHOBALIHOHHOT'O Pa3BUTHS B CEJIEKLINH;

- (hopMHupoOBaHME YMEHUN M HABBIKOB MCIOJIb30BAHUS METOJIOB MapKEP OMOCPEIOBAHHON CEJIEeK-
LIMH, TEHETUYECKOI0 KapTUPOBAHUS U KJIOHUPOBAHUS B CEJICKLIIMHU PACTEHUH;

- (hopMHpOBaHHE YMEHUH M HABBIKOB HCIOJIb30BAHUS METOJOB OMOTEXHOJIOTHUH B CEJICKIIUU H
CEMEHOBO/ICTBE CEIhCKOXO03IMCTBEHHBIX PACTEHUM.

1.3. [IpeamMeT IMCHUILIHHBI
[lepcriekTHBHBIC HAMPABJICHHUS B CEJCKIIMM U CEMCHOBOJCTBE CEIbCKOXO3SHCTBECHHBIX
KYJIBTYp JUISI CO3JJaHUS U U3YUCHUS UCXOTHOTO U CEJIEKIIMOHHOTO MaTepHalla.

1.4. MecTo qUCHUIJIMHBI B 00pa3oBaTe/IbLHOM NporpamMmme
Hucuunnuna «llepcnekTUBHBIE HANpaBJICHUS B CEJEKIIMH U CEMEHOBOJICTBE CEJIbCK 0XO-
3STCTBEHHBIX KYJIBTYP» BXOOUT B OJOK | —AMCHUIIIMHBI (MOAYJN), OTHOCUTCS K 4acTH, GOpMU-
pyeMoi ydacTHHKaMU 00pa30BaTEIIbHBIX OTHOIICHHIA.

1.5. B3aumocBs3b ¢ IPYrMMHU JUCHUIIJIMHAMHA
Hucuummna «IlepcnekTUBHBIC HAIPAaBJICHUS B CEJIEKIIMU U CEMEHOBOJICTBE CEIbCKOXO-
3IMCTBEHHBIX KYJbTYp» CBSI3aHA C TaKOW AUCHMUIUIMHON Kak «HHOBAaI[MOHHBIE TEXHOJIOTHHU B
CEJIEKILIUH .

2. llnanupyemble pe3yabTaThl 00y4YeHUs1 MO JUCHUIIIMHE

KomnereHnnus I/IHIIHKaTOP JAOCTHIKCHUA KOMIICTCHIIUH

Kon \ Conepxanue Kon \ Conep:xanue

Tun 3agau npodeccnoHAIBHOM NeSTETbHOCTH — HAYYHO-UCCIIEI0OBATENbCKH I

OOvuaruuiics J10JZKeH 3HATS !

Criocoben  ompenensiTh

TK-2 MEepPCIEeKTUBHBIE HAMpaB- NI-1nk-2

3Haer cnocoOsl coopa U 00pabOTKU WH-
dopManuu Mo peanu3anyy  CeNeKUIUOH-
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JIEHUs CEeJIKI[UU pacTe-
HAW 119 CO34aHUsI KOH-

HBIX MPOrpaMM U TEPBUYHOMY CEMEHO-
BOJICTBY

KYPEHTHOCIIOCOOHBIX
COpPTOB U THOPHIOB

Ooyuaouuiicss 10J:KeH YMETh:

YMeeT MIaHUpOBaTh CHOCOOBI MOKMCKA U
CO3/laHUsl TEHETUYECKUX PECYPCOB, HEOOD-
XOAUMBIX IJIs JOCTH)KEHHUS LIeJIM CelleK-
LIHOHHOW MTPOrpaMMBbl

-2 k-2

Oovyuarommuiicss 10JI;KeH MMETh HABBLIKH M (MJIH) ONBIT JIeATeNb-

HOCTH:

HaBbiku pa3pa®oTKu CENeKIIMOHHON TPO-
rpaMMBbI 10 CO3JaHUIO COPTOB C KeJae-
MBIMH XapaKTEPUCTUKAMU B 3aBUCUMOCTH
OT TpeOOBaHMU pPHIHKA, TEXHOJOTUU BO3-
TEXHOJIOTUHN ce-

WN-3rk-2

JACJIbIBAHUA KYJIbTYPBbI,
MCHOBO/CTBaA.

3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ounas popma o0yyeHust

CemecTtp
IHoka3aresaun 3 Bcero
OO1mast Tpy10EMKOCTB, 3.€./4 8/288 8/288
OO6miast KOHTaKTHas padoTa, 4 57,25 57,25
OO6mias camocTosTenbHas padbora, u 230,75 230,75
KonrtakTHas paboTa mpu IpoOBEICHUH y4eOHBIX 3aHATUH, 56,25 56,25
B T.4. (4)
JIEKIIAU 18 18,00
n1abopaTopHBIE-BCETrO 36 36,00
WHIUBUIYaTbHBIC KOHCYJIBTAIIUU TPU BBITIOTHCHUN 505 505
KypPCOBOI'O IIPOEKTa ’ ’
CaMOVCTOSITeJ'II)Ha}I paboTa mpu MpoBeqeHNHN Y4eOHBIX 3a- 143.78 143,78
HATHI, 4
KonrakTHast paboTta mpu NpOBEIEHUH NPOMENKYTOUHON
1,00 1,00
aTTECTAIlMU O0y4arommXcs, B T.4. (4)
TPYIIOBBIE KOHCYIbTAIUU 0,50 0,50
KypPCOBOH MPOEKT 0,25 0,25
3K3aMEH 0,25 0,25
CamocrosTenbHas paboTa MpU NPOMEKYTOUHOM aTTe- 86.98 86,98
CTaIuu, B T.4. (1)
BBIIIOJIHEHHE KYPCOBOT'O IIPOEKTa 69,23 69,23
MOATOTOBKA K 3K3aMEHY 17,75 17,75
3aIUTa Kypco-
. 3anMrTa KypcoBOro
dopma MPOMEKyTOIHOM aTTeCTalluu BOT'O ITPOEKTA,
MIPOEKTA, IK3aMeH
IK3aMeH
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3.2.3ao0unas ¢popMa 00yUeHuUs1

Kypc
Iloka3zarean 1 5 Bcero
OO1mast Tpy10EMKOCTS, 3.€./4 2172 6/216 8/288
OO6m1ast KOHTaKTHas padoTa, 4 2,00 17,25 19,25
OO6mast camocTosiTenbHas pabora, 4 70,00 198,75 268,75
KOHTaKUTHaSI paboTa Tpu TPOBEACHUH Y4EOHBIX 2.00 16.25 18.25
3aHSATUH, B T.4. (1)
JIEKIIUA 2 4 6,00
nmabopaTopHBIE-BCETro - 10 10,00
WHIUBUYaTbHBIC KOHCYJIBTAIIUU TIPU BBI- i 595 595
MOJTHEHUH KYPCOBOTO TIPOEKTA ’ :
CaMOCTOSITeJIBHafI pabota 1Tpu NPOBEACHUU 70,00 121,38 191,38
y4eOHBIX 3aHATUH, U
KontakTHass paboTra mpu MPOBEICHUU IMPOME-
. 1,00 1,00
JKyTOYHOM aTTeCTAllMH O0Y4aroIuXcs, B T.4. (1)
IPYIIIOBBIC KOHCYJIbTAIIUN - 0,50 0,50
KyPCOBOH MPOEKT - 0,25 0,25
3K3aMEH - 0,25 0,25
CamocrosiTenbHas paboTa MpH MPOMEXYTOUHON 77.38 77.38
aTTeCTalu, B T.4. (1)
BBITIOJTHEHHE KYPCOBOT'O TIPOEKTA - 59,63 59,63
MOATOTOBKA K dK3aMEHY - 17,75 17,75
3ammTa Kyp- 3aImTa
. COBOT'O IIPO- | KYPCOBOT'O
dopma MpOMEeKyTOUHOMN aTTEeCTAIINH
€KTa, 9K3a- | MPOEKTa, K-
MeEH 3aMeH

4. Conep:xanue IMCIUATIIAHBI

4.1. Conep:xxanue THCHUILIMHBI B pa3pe3e pa3esioB U MOAPa3/ie0B

Paszoen 1. Memoowvl buomexnono2uu 6 cerekyuu pacmeHutl

Iloopa3zoen 1.1. [lepcnekmuénvle nanpasienus OUOMEXHOIO2UU 8 CeNeKYUU U CEMEHO80 O-

cmee CelbCKOX03AUCMBEHHBIX Kylbnyp.

HcTopus v mepcrekTHBBI pa3BUTHSI OMOTEXHOJIOTHISCKHX METOJIOB, UCIIOIB3YEMBIX B Ce-
JICKIIMM PAaCTCHUM, OCOOCHHOCTH M MpaBHJia padOThI B Ja0OpaTOpHH, OXpaHa TPyJda U TEXHUKA
0e30MacHOCTH, OpraHu3aIlMs CEeICKIMOHHO-CEMEHOBOJUECKOro OM3Heca.

Iloopasoen 1.2. Kynomypa knemok u mxaueti

TpeOoBanus, peabABIIEMble PH MPOBEICHUHA PadOT MO KyJIbTHBHPOBAHHIO IN Vitro.
[IntarensHbIe cpeabl Al KYJbTUBUPOBAHUS M30JMPOBAHHBIX KJIETOK M TKaHEH. Y CIOBUS KyJb-
TUBHPOBAHUS U30JMPOBAHHBIX KIIETOK U TKaHel pacreHnid. KynbTypa KamrycHbIX TKkaHeu. [Ips-
MOH ¥ HENpsIMOH OpraHOTEHE3, COMATHUCCKUN dMOPHOreHe3, CO3JJaHNEe CHHTCTHUCCKHX CEMSH,
NoJy4eHue OE3BUPYCHBIX pacTeHUil, MPUMEHEHUE KYJIbTYphl TKaHEH MpU OTIAIeHHON r'uOpuIu-

3aiuu. MUKpPOKJIOHAIbHOE Pa3MHOKEHHUE PACTCHUM.
Iloopaszoen 1.3. Ilonyuenue y080oeHHbIX 2anioud0s.

HpeI/IMYI]_[eCTBa HCITIOJIb30BaHUA YIBOCHHBIX I'allJIOU/IOB, CIIOCOOBI IMOJIYUYCHHUA: KYJIbTYypa
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MBUIBHUKOB U MUKPOCIIOP, KyJbTypa CEMsIIIOYeK/3aBsA3el — NpUMEHEHUE, IPEUMYIIECTBA U He-
JOCTaTKU; TaljIoubl MpU OTAAJIEHHOM rubpuau3anuy; NPUMEHEHUE TaljouJ0B U YABOCHHBIX
TaruIOnJIOB B CETIEKIIUU PACTEHUI.

Iloopazoen 1.4. Knemounas cenexyus in Vitro.

CoMakJioHaJIbHAsE K3MEHYMBOCTh, HANIPABJICHHBIA OTOOP IN VItr0: Ha yCTOMYMBOCTH K 0O-
JIe3HSIM, Ha YCTOMYMBOCTH K repOuIuaM, Ha YCTOMYMBOCTh K aOMOTHYECKUM CTpeccopam; ce-
JIEKTUBHBIE CPEIbl U CHCTEMBbI 0TOOpA OTJEIBHBIX KIETOK.

Pazoen 2. Memoowl monexkynsapuou 6uonocuu u 2eHemuyeckol UHICeHepuUu 6 celeKyuu
pacmeHnuti

Iloopaszoden 2.1. Monexynsapno-eenemuueckue Mapkepul.

OCHOBBI MOJIEKYJISIPHO-TEHETUUECKOI'0 MapKUPOBAaHUS XO3SHCTBEHHO-I[EHHBIX IpU3HA-
KOB, UCTOPHSI METOJIOB MOJIEKYJISPHO-TE€HETHUECKOT0 MapKUPOBaHUS U UX Kinaccudukanus. Me-
ton 3nekTpodopesa. [Tomumepasnas nennas peakiust (ITLIP), TUIIBI OCHOBHBIX MOJICKYJISIPHBIX
cucteMm mapkupoBanus Ha ocHose [11[P: RFLP, RAPD, DAF, SSR, SCAR, SNP, AFLP.

OcHOBBI MapkepHOH cenekiuu. MapkepHas cenekuus npu co3aanuu ananoros. Kaprupo-
Banue reHoB QTL. Ucnonb3oanue QTL B mpakTHueckoil cenekuuu. Mapkep ornocpeaoBaHHbIN
oroop (MAS — marker assisted selection), mpuMeHeHHE MOJIEKYJIIPHBIX MapKepOB B CENEKLUU
pactenuii. ['eHoTUNUpOBaHWEe M TMacmopTH3alUs cOpTOB. Vcmosnbp3oBaHHE OMOXMMUYECKUX U
JIHK-mMapkepoB B CelEKIIMU U CEMEHOBOJCTBE CEIbCKOXO3SHUCTBEHHBIX KYyIbTyp. Mcmonbp3oBa-
HUU MOJIEKYJISIPHO-IIUTOI€HETUYECKUX METOAOB B COMPOBOXKJIEHUH CENEKIIMOHHOTO MpoIecca.
FISH mapkeps! 11 naeH THUKAIMKA THAWBUAYAITBHBIX XPOMOCOM.

Iloopa3zoen 2.2. I'ennas unscenepus. Tpanceenes.

Texnonorus pexombunantHoi JJTHK, dpepmenTs pecTpukiuu, cay3epH-0JI0TTHHT, CEKBe-
HupoBaHue. MaeHTHHUKAIUS U KIOHUPOBAHUE T€HOB.

Metonbl BBeaeHus ruopuaabix JJHK B kinerku. [Ipsmoli mepeHoc reHoB: OMo0aIMCTHKA,
3JIEKTPONOPALIUS U JIP.; OMOCPEIOBAHHBIN MEPEHOC I'eHOB: TpeOOBaHUS K TpaHC(HOPMAaLUH, IPO-
nenypa Agrobacterium TpancopManuu; KyiabTypa TKaHe U 0TOOp TpaHC()OpPMaHTOB: aHTUOM O-
THUKU KaK CEJeKTHUBHBIE (aKkTOphl, OTOOP MO MapKepHbIM MpU3HAKaM, MOUCK HOBBIX CEJIEKTHB-
HBIX CHCTEM; MOATBEpKIeHNE TpaHC(hOopMaIK, HHTETpallysl TPaHCI'€Ha B TEHOM PacTEHHSs, IKC-
MPECCHsi TPAHCTE€HA B PACTEHUSX, CTAOMIIBHOCTh SKCIIPECCUU TPAHCT CHA.

4.2. PacnipeiejieHHe KOHTAKTHOI M CAMOCTOATEIbHO PadoThl MPH MOATOTOBKE
K 3aHATHSAM 110 MoJApasjaeam

4.2.1. Ounas opma oOydeHus

KonrakTtHas pabota
nekuuu | JI3 I13

Pasnensl, moapasnesnsl AU CHUIUIAHBI CP

Pazoen 1. Memoowvl buomexnono2uu 6 cerekyuu pacmeHull 12 24 108,28

Pa3zoen 2. Memoovi MoONeKyIApHOU OUONOSUU U 2€HHOU UH- 6 12 355
JHceHepuu 8 cenekyuu pacmeHuil '

Bcero 18 36 143,78

4.2.2. 3aouHas ¢popma o0yueHus

KonTakTHas paborta
nexuu | JI3 I13

CP

Paznensl, mospasaesnsl JUCHUTLIAHbI

Pazoen 1. Memoowi buomexuonocuu 8 celexyuu pacmenul 4 6 71,1

Pazoen 2. Memoovl MONEKYIAPHOU OUOIO2UU U 2EHHOU UH- 2 4 120.95
JHceHepuu 8 cenrekyuu pacmeHuil '

Bcero 6 10 191,38
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4.3. IlepeyeHb TeM U Y4eOHO-METOAUYECKOT0 00ecnedeH s 1JIsl CAMOCTOSITeJIbHOH padoThI

o0y4yarommxcst

Tema caMoCTOITEN-
HOW paboThI

YuyebHO-M CTOANYCCKOC obecrieueHune

O0beM, 4

¢dopma obyue-

HHs

O4YHas

3a04yHas

I/ICTOpI/ISI U 3HAUYCHUC
CEJICKIIMA PACTEHUH B
00IIlECTBE, CEMEHHOM
OusHec, OHMOTEXHOIO-
THUHU B CCIICKIIUU.

Cenbckox 0351 CTBEHHAS! OMOTEXHOJIOTUSI 1 OMOMH-
xeHepusi: yueOHuk. PekomengoBano Munucrep-
CTBOM 00pa3oBaHus U Hayku Poccuiickoii Denepa-
LMY B Ka4eCTBE YUeOHHKA JJIsI CTYAEHTOB BBICIINX
y4eOHBIX 3aBEACHMM, 00yJarolMXCsl 10 CENbCKOXO0-
3SIICTBEHHBIM, €CTECTBEHHO-HAYYHBIM H M1€1arOrv-
yeckuM crenuanbHocTsaM / pea. B. C. lllesenyxa. -
4-¢ uzn., ucnp. u goi. - Mocksa : JJEHAH/I, 2015.
-700 c. : puc., Tabi. - bubauorp. B KOHIIE IJ1aB. -
ISBN 978-5-9710-0982-5 : b. 11.

26

Kynerypa kierok, Tka-
HEl W OpraHoB B ce-
JEKLIUH PACTEHU.

Kanammnukosa, E. A. Knerounas nnxxenepus pac-
TEHHH : yueOHUK U MPaKTUKyM 11 By30B / E. A.
KanamnukoBa. — 2-e u3n. — MockBa : 3natens-
ctBo Opaiit, 2021. — 333 c. — (Bricmee o6pazo-
Banue). — ISBN 978-5-534-11790-5. — Tekcr :
anektponHslii // DBC KOpaiit [caiit]. — URL:
https://urait.ru/bcode/471541 (nata oOpaiieHus:
17.06.2021).

26

HOJ’Iy‘I CHUC YABOCHHBIX
ramjonuaosB.

['enernueckue OCHOBBI ceneKkIuu pacTeHuil. Tom 4.
buorexHomorus B cenekunu pacteHui. [ eHoMuka u
TreHeTHYeCKasi HH)KEHEepUs [2JIeKTpOHHBIN pecypc] /
O. 10. Yp6anosuuy, I1. B. Ky3munxas, H. A. Kap-
Tenb [u ap.] ; mox penakuuen A. B. Kunbuesckuii ;
JI. B. XotbuieBa .— I'eHeTHYECKHE OCHOBBI CEJICK-
uuu pactenuil. Tom 4. BuotexHonorus B cenekuu
pactenuii. ['e-HOMKKa U FeHeTUYeCcKas HH)KEHe-
pusi.— Munck : benopycckas Hayka, 2014 .— 654
c. — Kuwura naxonurcs B npemuym-sepcun 9bC
IPR BOOKS.— ISBN 978-985-08-1791-4 .

26

Kierounas cenexkuus in
vitro

Kanammnukosa, E. A. Knerounas unxxenepus pac-
TEHHH : yueOHUK U MPaKTUKyM 1Jis By30B / E. A.
KanamnukoBa. — 2-e u3n. — MockBa : 3natens-
ctBo Opaiit, 2021. — 333 c. — (Bricmee obpazo-
Banue). — ISBN 978-5-534-11790-5. — Tekcr :
anektponHslii // DBC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/471541 (nara obparienus:
17.06.2021).

26

Metonsl  MoEKymsp-
HOW OwWosoruu B ce-
JIEKIIUU PACTEHUH.

OcHoBsl 6noTexHonoruy : Kypc sekrmii / I'. K. JKaii-
mmbaeBa, JK. b. Maxataesa, M. C. HMcabekoBa, P. M.
TypnanoBa. — Anmatsl : Hyp-Ilpunt, 2016. — 57 C.

28
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— ISBN 978-601-263-304-7. — TekcT : 3JIeKTPOH-
HbII // DnekTpoHHO-OMO/MMoTeyHass cuctema IPR
BOOKS [caidT]. — URL:
https://www.iprbookshop.ru/67114.html

Moutekynspasle  Map-
Kepbl B CEJIEKIINH U ce-
MEHOBOJICTBE

Hedenosa, JLH. [Ipumenenre MonekymsipHbIX Me-
TOJIOB HCCIEIOBAHMS B T'€HETUKE [AJIEKTPOHHBII
pecypc] : Yue6Hoe mocobue / JI. H. Hedenora .— 1
— Mocksa : OOO "HayuyHo-U37aTeNbCKUN IIEHTP
NH®PA-M", 2019 — 104 c. — BO - baka-
napuat .— ISBN 978-5-16-009872-2 — ISBN
978-5-16-101433-2.

URL :http://znanium.com/go.php?id=1033803

28

WNnentudukarus u
KJIOHUPOBAaHHUE I'€HOB.

['eneTnyeckue OCHOBBI celleKIMU pacTeHuil. Tom 4.
buotexHonoruss B ceneknyu pacTeHud. [ eHoMHKa U
TeHETHYECKasi UHXKEHEPHs [3NeKTpoHHBII pecype] / O.
1O. Ypbanosuy, I1. B. Ky3munxkas, H. A. Kaprens [u
ap.] ; mon penakuuent A. B. Kubuesckuit ; JI. B. Xo-
ThUIEBA .— ['€HETHYECKHE OCHOBBI CEJEKIMU pacTe-
Hui. Tom 4. BHOTEXHOJIOTHS B CEJICKI[MU PACTCHUA.
'eHoMuka M reHermueckass MHKEHepUs.— MHHCK :
benopycckas nayka, 2014 .— 654 c. — Kuura Haxo-
autcst B npemuyM-Bepcun ObC IPR BOOKS.— ISBN
978-985-08-1791-4 .

28

MeTonnl reHeTHYECKOu
WH)KEHEpUH B CEJEK-
WU pacTeHU I

[enkynoB C. H. 'enetnueckas uH>xeHepus [3ek-
TPOHHBINA pecypc] : yueOHO-CrpaBOYHOE mocodue /
C. H. llenkynoB .— I'eHernueckasi MHXKEHEpHS,
2023-05-21 .— DnekTpon. naH. (1 ¢aiin) .— Hoso-
cubupck : CubMpckoe yHUBEPCHUTETCKOE M3aTellb-
ctBO, 2017 .— 514 ¢. — Kuura Haxonurtcs B mpe-
muym-Bepcun ObC IPR BOOKS..— ISBN 978-5-
379-02024-

28

I'eHHass WHXXEHEpUS |
0100€e30I1acCHOCTD

I'enernueckn MoOAMGHUIMPOBAHHBIE OPraHU3MBI U
O0nobe3onacHOCTh [deKTpoHHBIH pecype| / A. IL.
Epmummma.— I'eHetndecku MoAu(UIIMPOBAHHbIE
opraHusmMsl 1 0no0e30nacHoCTh, Beck Cpok oXpaHbl
aBTOPCKOTr0 npaBa .— JJEKTpoH. AaH. (1 daiin).—
Munck : benopycckas nayka, 2013 .— 172 c. —
Knura naxomutcs B npemuym-Bepcun ObC IPR
BOOKS.— ISBN 978-985-08-1592-7

26,25

Bcero

242,25

5. (I)OH}I OICHOYHBIX CPECACTB 1A IPOBECACHUA IIpOMe)KyTOqHOﬁ arrecranmm u

TeKyLlero KOHTP 0JIf

5.1. OTtanbl GopMUPOBAHMS KOMIIETEHIIHH

IMoapa3nes qucuUNIIN- NuaukaTop 1ocTHKEHUS] KOMIIETeH-
APAIIE AHCT Komnerenuus a pa
HbI U
[MK-2 Cnocoben ompe- 3 N-1T1K-2
[Tonpasnen 1.1. JeJISATh TEPCIEKTUBHBIC
HAIlpaBIEHUs CEIEKIINU v NJ1-2T1K-2



https://www.iprbookshop.ru/67114.html
http://znanium.com/go.php?id=1033803
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=26237&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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pacTeHud IUIsl CO3aHus
KOHKYPEHTHOCIIOCOOHBIX H N-3I1K-2
COpPTOB M THOPUIOB
[1K-2 Cnocoben omnpe- 3 WI-1TTK-2
JIEJISITh TIEPCTIEKTUBHBIE

Honpamen 12. HaHpaBJ'I?HI/ISI CCIICKIINN Y 4| I[-ZHK-Z
pacTeHui AJisi CO3/IaHus
KOHKYPEHTHOCIOCOOHBIX H WJ1-3T1K-2
COPTOB U TUOPHUIOB
IMK-2 Cnocoben ompe- 3 WJI-1TTK -2
JIEINISITh MePCIIeKTUBHbIC

Topasaen 1.3, HaTIpaBIICHNs CENCKIMN Y% WJT-21TK-2
pacTeHui i1 CO3aHus
KOHKYPEHTHOCIIOCOOHBIX H WJ1-31TK -2
COpPTOB M THOPHUIOB
I1K-2 CnocoGeH ompe- 3 WJT-1TIK -2
JIEJISITh TIePCIIEeKTUBHBIE

Honpameﬂ 1.4. HaHpaBJ'I?HI/ISI CCIICKIINUN v %1 I[-ZHK-Z
pacTeHu# s CO3AaHus
KOHKYPEHTHOCIIOCOOHBIX H WJ1-31TK -2
COPTOB U THOPHJIOB
I1K-2 Cniocoben omnpe- 3 WJT-1TTK -2
JENATh TePCIeKTUBHBIE

Toxpaszen 2.1. HaNpaBIICHAs CeNEKIHN \Y% WJI-2TIK-2
pacTeHu# I CO3aHus
KOHKYPEHTHOCIIOCOOHBIX H WJ1-31TK -2
COpPTOB M THOPHIOB
[1K-2 Cnocoben ompe- 3 WJT-1TTK -2
JIEIISITh TIePCIIEeKTUBHBIE

Honpamen 29 HaHpaBJIS:HI/IH CCJICKIINU M\ %1 I[-ZHK-Z
pacTeHul A cCo3AaHus
KOHKYPEHTHOCIIOCOOHBIX H WJ1-3TTK -2
COPTOB ¥ THOPUJIOB

5.2. llIkajbl M1 KPUTEPHH OLCHUBAHUS TOCTHKEHHUS KOMIIETEeHIMI

5.2.1. lIkaja oneHUBAHUS JOCTHKECHUS KOMIIETEHIINIA

Bun omnenku

One”ku

AxazgeMuueckas OLeHKa
1o 4-xX Oa/IbHOM IKaJe

HEYAOBJICTBOPUTECIILHO

YJIOBJIETBOPUTEIILHO

XOPpOIIO

5.2.2. KpuTepum onleHMBAHUS T0CTHKEHUS] KOMIIETEeH UM

Kpurepun oneHkun Ha sK3amMeHe

OneHka, ypoBEeHb
JIOCTHKCHHUS
KOMITIETCHIIMH

OnuncaHne KpuTepueB

OTJIMYHO
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OTIMYHO, BEICOKUH

CryneHT mokasas MoJHbIe U TTyOOKHe 3HAHUS MPOTPAaMMHOI0 Ma-
Tepuaja, JOTMYHO U apryMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa, a TaKXKe Ha JOMOJHHUTEIbHBIE BOIPO-
Cbl, CIIOCOOEH CaMOCTOSITENIbHO pellaTh CIIOKHBIE 3a/ayd JAMCLH-
TJTUHBI

Xopo1io, NTpOABUHYTHII

CryneHT TBEpIO 3HAET IPOrpaMMHBIA MaTepuas, TpaMOTHO €ro 13-
Jlaraer, He JOIYyCKAeT CYILIECTBEHHBIX HETOYHOCTEW B OTBETE, JO-
CTATOYHO MOJHO OTBETHJI HA BOIMPOCHI SK3aMEHAI[MOHHOIO OuieTa
U JIOTIOJTHUTEJbHBIE BOMPOCHI, CIIOCOOEH CaMOCTOSITENIbHO pelaTh
CTaH/IapTHBIE 3a7a4M Y CLIUILINHBI

CryneHT mokasajl 3HaHHE TOJIBKO OCHOB IIPOIpaMMHOr0 MaTepua-
Ja, YCBOUJI €ro MOBEPXHOCTHO, HO HE JIOMYCKall IPyObIX OMIMOOK

Y 10BIETBOPUTEIBHO, WM HETOYHOCTEH, TpeOyeT HaBOAALIMX BOIPOCOB JUISl MPABUIIBHO-

IIOPOT OBBII ro OTBETa, HE OTBETHJI HA JONOJIHUTEIbHBIE BOIPOCH], CHOCOOEH
pelarh CTaHAAPTHBIE 3aJa4y IUCLUHUILIMHBI C IIOMOILBIO IIpernoaa-
BaTels

HeynosnersopurenbHo, | CTyleHT HE 3HAe€T OCHOB IPOrPaMMHOIO MaTepuala, JOIyCKaeT

KOMIIETEHLIUS HE rpyOble omMOKHU B OTBETE, HE CHOCOOEH pellaTh CTAHJApTHBIC 3a-

OCBOCHA Jla4y JUCLHUILIMHBI 1a)Ke C TIOMOLIBIO IIPENOAaBaTeNs

Kpurepuu OLleHKH TECTOB

Onenka, ypoBeHb
JIOCTHIK CHHS
KOMIIETEHIIUH

Onuncanne KpuTepueB

OTIMYHO, BEICOKHUI

CopeprxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MpoIBUHY THII

CopeprxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTEIIBHO,
MMOPOTOBBII

ConeprkaHre NpaBUIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUs HE OCBOEHA

ConepxaHne NpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oneHKn ycTHOro onpoca

OneHka, ypoBeHb
JOCTHKCHHUS
KOMIIETEHIIN I

Onuncanue KpuTepues

3a4TeHO, BBICOKHUI

CTyneHT IeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTeprala, YeTKO BhI-
pa’kaeT CBOIO TOYY 3pEHHs MO paccMaTPHUBAEMOMY BOIIPOCY, HPH-
BOJISI COOTBETCTBYIOIINE TPHUMEPHI

3a4TeHO, MPOABUHYTHIN

CTyneHT JEMOHCTPUPYET YBEPEHHOE 3HAaHUE MaTepuala, HO JAOIyC-
KAeT OTJEJIbHBIE IOIPENTHOCTH B OTBETE

3a4TeHO, MOPOr OBBII

CTyoeHT JeMOHCTPHPYET CyIIEeCTBEHHBbIC MPOOENbl B 3HAHUAX Ma-
Tepuaa, JoMyCKaeT OMMOKH B OTBETaX

He 3aureno,
KOMIICTCHIIUS HE
OCBOCHA

CTyneHT NeMOHCTpUpPYET HE3HAHUE MaTepHaa, JOMyCKaeT rpyobie
OIIMOKM B OTBETAX

Kpurepuu oneHku penreHus 3aaad
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OueHka, ypoBeHb
JIOCTHXKCHHS
KOMIIE€TEH NI

Onuncanue KpuTepues

3a4TeHO, BEICOKHIA

CTyneHT yBepEeHHO 3HAE€T METOAMKY U aJIFOPUTM PELICHUs 3a7auH,
HE JIONYCKaeT OMMOOK MPH €€ BHIIOJHEHUU.

3a4TeHO, MPOABUHYTHIN

CTyneHT B 11€JIOM 3HA€T METOAUKY U AJTOPUTM PELICHUs 3a/1a4, He
JIOIYCKaeT rpyObIX OMIMOOK MPH €€ BBITOJIHEHHH.

3a4TeHO, MOPOrOBBIH

CTy,Z[eHT B ICJIOM 3HACT MCTOAUKY U AJITOPUTM PCHICHHA 3ada4H,
A0IIyCKacT OIIINOOK Ipu €€ BBIITOJIHCHHUHU, HO CIIOCOO€EH HUCIIPABUTDH
UX IIPU ITOMOIIH IMMPECIIOAaBaATCIIA.

He 3auteno,
KOMITETEHIINS HE

CTy,)ICHT HC 3HACT MCTOAUKY U aJITOPHUTM PCHICHUSA 3a1a4r, AOITY C-
KacT FPY6I)IG OIINOKH IIpH €€ BBIIIOJIHCHUU, HC crrocoden HUCIIPABUTDH

OCBOEHA WX TIPU MTOMOIIH MPEnoaBaTels.
5.3. MaTepuaibl 1Jisl OIeHKH T0CTHKeHUsI KOMIIeTeH il
5.3.1. OueHouyHble MaTePUAJIbI IPOMEKYTOUYHOM aTTeCTANMHU
5.3.1.1. Bonpocsl K 3K3aMeHY
Kowmre- NJIK

Ne Conepxanue TeHwIA
AxTyanbHble TpoOIeMbl celleKuuu pacteHuil. [Ipombinuien- WJI-111K-2
1 Hag CEJIEKIUS, CEICKIIMOHHO-CEMEHOBOIYECKAE KOMITAHUH, I1K-2 NA-211K-2
poGIIEMBI U TIEPCIIEKTUBHI PA3BUTHS OTPACIIH. W1-3I1K-2
O6opynoBanre OHOTEXHOJIOrHUeCcKoi tabopaTopuu. OcobeH- NA-1T1K-2
2 HOCTH pa0oOThI U TexHHKa Oe3onacHocTH. TpeboBanus, npeas- | [1K-2 NJI-21T1K-2
SIBJISIEMbIC TP IPOBEICHUHU pabOT B KyJbType in Vitro. W-311K-2
y WJI-1TIK-2
3 HaEOBI/ITC OCHOBHBIC HAIPABIICHUS UCCIEIOBAHUN IO KIIETOY K-2 WI1-21K-2
HOM OMOTEXHOJIOTHH. VIJI-3TTK-2
4 KynbTypa n3onupoBaHHBIX KJIETOK, TKaHEH n opraHos. Ips- K-2 gﬁ;gi:g
MOH U HEMPSMOM OpraHoreHe3, COMaTUYeCKHl SMOPHUOreHe3. VIJI-31IK-2
Kakwue BbI 3HaeTe METO/IbI YCKOPEHHUS CEJIEKIIMOHHOTO MPOo- NJI-111K-2
) 1ecca u nossleHus ero 3¢ dexrnsHocTu? Pacckaxure 00 [K-2 N-2I1K-2
ITUX METOJIaX M UX COBPEMEHHBIX JJOCTHKCHUSIX. W-3I1K-2
- . WJI-1TIK-2

€peunCIMTe HAIIPABICHUS COBPEMEHHOW OMOTEXHOIOTHH,

6 [1K-2 NI-2T1K-2
npuopurerHsie 11 AIIK. VT-3TTK-2
WJI-1TIK-2
7 Pacckaxute 0 mpakTH4ecKomM HCIIONb30BAHUH 1 TEPCHICKTH K-2 WIL-2T1K-2
Bax MMPUMEHEHHUSI COMAaKJIOHATbHON M3MEHYHBOCTH. VIJI-3T1K-2
Yro Takoe KIOHAILHOE MUKPOPa3MHOXKEHHE PACTEHMUIA? VJL-1TIK-2
8 K-2 | WJI-21K-2
Ha3zoBute ero ocCHOBHbIE€ TPEUMYIIECTBA. VIT-31TK-2
I[TepeunciuTe OCHOBHBIE METOIBI KJIOHAIBHOIO MUKPOPa3- VJ-TIK-2
9 . [1K-2 NJI-2T1K-2
MHOKECHHSI. VIJI-3T1K-2
10 KakoBo npakTHueckoe MpruMeHeHHe KIIOHAIBHOTO MHKPOpPa3- K2 gﬁ;gﬁ:g
MHO)KEHUS B PACTCHUEBOACTBE M CENEKIHH? VIT-31TK-2
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Ha3zoBHTE METOIbI OJTy4eHHUs 6E3BUPYCHOTO 10CaT0YHOIO WJ-11IK-2

11 MK-2 | WI-21K-2
MaTepuaia BEreTaTHBHO Pa3MHOMXKAEMBIX KYIbTYP. VIJI-31TK-2
HasoBuTte npuMephbl pa3sMHOKEHHS PaCTEHHH B yCI0BUSAX in UA-1IIK-2

12 : MK-2 | WJI-211K-2
VItro B mpoMBbIIIIIEHHBIX MacITadax. VT-311K-2
WJI-1TIK-2

13 Yrto Takoe UCKYCCTBEHHBIE ceMeHa? [TK-2 NJI-21T1K-2
WJ1-3T1K-2

WJI-1T1K-2

14 MeToap! osmyueHus: 0€3BUPYCHOTO CEMEHHOI'O MaTepUaa. [K-2 NJI-211K-2
WJ1-311K-2

WJI-1TIK-2

15 Mertoabl TECTUPOBAHUS PACTEHUN HA BUPYCHI. [1K-2 NJI-211K-2
WJI-31K-2

HazoBuTe OCHOBHBIE METO/IbI KJICTOYHON HHKECHEPUHU B Ce- VIJL-1TIK-2

16 . [K-2 NJI-211K-2
JICKIIUU PACTCHHH. VT-31TK-2
HazoBuTe BcrioMorarenbHbIe METOIbI KIIETOYHOW WHKCHEPUU VJL-1TIK-2

17 » MK-2 | WI-21K-2
B CEJICKIIMH PACTCHHU. VT-311K-2
WJI-1TIK-2

18 HazoBuTe poJib rariouIHbIX pACTEHU B CEJICKIIUH. T1IK-2 NJ1-2T1K-2
WJI-31K-2

WJI-1TIK-2

19 HazoBuTe criocoObl co3ganusi ralyionAHbIX PACTEHUH. [1K-2 N-2I1K-2
WJ1-3T1K-2

KakuM 06pa3oM rarionJHbIe PaCTEHUS TOMOIaloT YCKOpe- WJI-1IIK-2

20 [TK-2 NJI-211K-2
HHIO CEJIEKIIMOHHOT0 mporecca? VT-311K-2
WJI-1T1K-2

21 [Tpunuun metoaa snexTpodopesa 6eaKoB. [1K-2 NJ-2I1K-2
WJ1-3T1K-2

MeToauKa NpOBEIEHUS BEPTHKAIBHOIO dJIeKTpodopesa Ge- VJ-1TIK-2

22 MK-2 | WI-21K-2
KOB. UJI-311K-2
Hcnonp3oBanue amekTpodopesa B CENEKIMH U CEMEHOBO/I- WJ-11IK-2

23 [K-2 WJI-211K-2
CTBE. VT-311K-2
HazoBuTe OCHOBHBIC HAPABICHHSI OMOTEXHOJIOTHICCKIX U C- UA-1IK-2

24 9 [TK-2 NJI-211K-2
CIICIOBAHHIA. VIJI-31TK-2
HazoBute TpeboBanus, IpeIbsBIIEMbIC ITPH ITPOBEACHUH pa- WJ-1TIK-2

25 | o I Vit OK-2 | WI-211K-2
yIBTUBUPOBAHUIO IN Vitro. VIJI-31TK-2

KakoBbI yc10BHSI KYJIbTHBUPOBAHUS H30JIMPOBAHHBIX KJIETOK VJL-1TIK-2

26 ; > MK-2 | WI-21K-2
Y TKaHEH pacTeHuit? VT-311K-2
Hcnonp3oBanue YABOCHHBIX TaINION]IOB B CEJICKIIMH PacTe- NJI-111K-2

27 Huit. CriocoObl MoMy4YeHUsl TalIoONuAHbIX PACTeHUH, TPEUMYy- [1K-2 NJ1-2T1K-2
IIECTBA U HEJJOCTATKHA METOIOB. Wa-3I1K-2
ComaksoHaIbHAsI U3MEHYNBOCTh: PUYHUHBI U UCIOJIb30BAHUE VJI-LTIK-2

28 ’ I1K-2 WI-2T1K-2
B CEJICKIIUU VIJI-31TK-2

29 ComakJioHalibHas n3MeHYnBoCTh. Kiterounas cenekuums in TIK-2 WJI-111K-2
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Vitro Ha yCTOWYUBOCTb K 0OJIE3HSIM, YCTOHYUBOCTh K repOw- NJ-2I1K-2
K1aM, YCTOMYHBOCTL K aOMOoTHYECKMM cTpeccaM. CeneKkTH B- WJ1-3I1K-2
HBIE CPEIIBI
ul . i U6 NA-1I1K-2
30 pUMEHEHNE KyIbTypbl TKaHEH MU OTAaNCHHON rnbpuansa- K-2 WI1-2TTK-2
WU - CIIACCHHE HE3PENBIX 3apoIbliie (embryo rescue). VIT-31TK-2
C NJI-1T1K-2
OMaTH4ecKasi TMOpUIn3aIus, ee 0COOCHHOCTH M METO/IBI.
R & a6 [K-2 | WJI-211K-2
PUABL, TOJIydaeMble TPH COMAaTUUECKOW THOpUIU3aIIIH. VIJI-3TTK-2
[IpumeHeHne KyaIbTyphl TKaHEH — CO3TaHNE CHHTETHYECKIX VIJL-1TIK-2
32 [K-2 UJ1-211K-2
CEMSIH. VJI-3TTK-2
MapkupoBaHue X035HCTBEHHO-IIEHHBIX TPU3HAKOB. MeTo1
anekTpodopesa. Mcnonb3oBanue 6noxumuueckux u JJHK- WJI-LIIK-2
33 . [TK-2 NJI-211K-2
MapKepoB B CEJIEKLIUU U CEMEHOBOCTBE CEIbCKOXO035HCTBEH- WT-31TK-2
HBIX KYJIBTYP.
[Tonmumepasnas uennas peaxkuus (I1LP), Tunsr ocHOBHBIX MO- WJI-1TTK-2
34 JEKYJSIpHBIX cucTeM MapkupoBaHus Ha ocHoBe I1L[P: RFLP, [K-2 N-2I1K-2
RAPD, DAF, SSR, SCAR, SNP, AFLP. NI-3I1K-2
MonekynsipHas UIUTOT€HETHUKA B CEIEKIMHU pacTeHuid. U c- WJI-111K-2
35 MOJIb30BAHUE MOJIEKYJIIPHO-IIUTOJIOTUYECKUX METOOB B CO- [TK-2 UA-211K-2
IPOBOXKICHHH CEJIEKIHOHHOr0 IpoIiecca. NJ1-311K-2
I'enoTunupoBaHue U MacmoOPTU3AIMS COPTOB: UX UCIOJIL30Ba- W-1T1K-2
36 HUE B CEJICKIIUH, CEMEHOBOJICTBE M IPH 3aIUTE aBTOPCKUX T1IK-2 NJ1-2T1K-2
11pas. NA-31IK-2
Texnonorus pekomouHanTHOM JIHK. Metosl BBeaeHUS TH- WJI-1TTK-2
37 opunnbix JIHK B knetku pacreHuii. ArpodakrepuaibHas [K-2 NJI-211K-2
TpaHchopMaIus. NJI-3T1K-2
HazoBuTe 0CHOBHBIE 3TaIbl TOJIYYEHUSI TPAHCTEHHBIX pacTe- VJ-1TIK-2
38 i [1K-2 N-2T1K-2
: WJ1-311K-2
MeTopl TOATBEPKAEHHE TPAaHCPOPMAIMHU U DKCIIPECCHU WJL-1TIK-2
39 MK-2 | WJI-2[K-2
TpaHCT€Ha B PACTECHUSX. VT-311K-2
WJI-1TIK-2
40 ['eHOMHOE penaKTUPOBAHKE B CEJICKITUN PACTCHUIA. [TK-2 NJI-211K-2
WJI-31K-2
MonekynspHO-TeHETUYeCKUe MapKepbl OTIMYAIOTCS OT ApY- UO-111K-2
41 TUX THIIOB MapKEPOB TEM, YTO ...  ......... mox Bosxeicrteu- | I1K-2 WI-211K-2
€M BHEIIHEH cpezbl NJ-3I1K-2
QTL 7nokychl KONMYECTBEHHBIX MPU3HAKOB CBSI3aHBI MEXKIY WA-1TIK-2
42 . [TK-2 NJI-2T1K-2
co0O0H He TeHEeTHUECKH, a..... VT-311K-2
CeKBEHMPOBAHUE — JTO OIPEICICHUE aMHHOKHCIOTHOW HIIH VJ-LTIK-2
43 . K-2 | WJ-2TK-2
HYKJICOTUJHOH ......... OuomoIMMepoB VT-311K-2
YCTOWYMBOCTH OpraHu3Ma K JIeHCTBHIO (PU3MUYECKUX, XUMUY e- WJI-1TTK-2
44 CKHX M OMOJIOTHUECKHX areHTOB, CIIOCOOHBIX BBI3bIBATh MaTo- | I1K-2 NJI-2T1K-2
JIOTUYECKOE COCTOSAHUE — JTO: NJI-311K-2
WJI-1TIK-2
45 [Mpu ammumdukanuu (ITLP) npoucxoaur... ... JI03bI T€HA [1K-2 N/I-211K-2
WJ1-3T1K-2
46 Onnounykieotuanbie 3ameHbl (SNP) npoucxonsat B pesynbra- | [1K-2 WJI-11T1K-2
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T€ ....MYyTaIui NJ-2I1K-2
WJ1-3T1K-2
MecTo Ha MoJieKyJie HyKJIEMHOBOUM KHUCJIOTHI, 3aHUMAeMOE O/~ WJI-1TTK-2
47 HHUM T'€HOM WJIM TPYIIOH OObIYHO (yHKIMOHAIbHO Onm3kux | I[1K-2 NJI-211K-2
I'€HOB HA3bIBAETCH ...... U/-3I1K-2
5.3.1.3. Bonipochbl K 3a4eTy ¢ Ol[€HKOI
He npenycmorpen
5.3.1.4. Bonipochbl Kk 3a4eTy
He npenycmorpen
5.3.1.5. IlepevyeHb TeM KYPCOBBIX NPOEKTOB (pPadoT)
rJI\/r(_;I Tema KypcoBOro mpoeKTUPOBAHUS, KyPCOBON PabOTHI
1 | IlpupoaHbie U CHHTETUYECKHE (PUTOTOPMOHBI U UX TPUMEHEHHUE B CEIIHCKOM XO3sIICTBE.
2 | AnprepHATHBHBIC METOABI YCKOPEHHOT'O CO3/IaHHS TOMO3HTOTHBIX JIMHUU.
3 | Knerounas cenexius sl HOTyYEHHS paCTEHHH, YCTONYMBBIX K aOMOTHYECKUM CTPECccaM.
4 | bBUOTeXHOJIOTHYECKIE METObI CO3/IaHUS UCXOAHBIX ()OPM paCTEHHM JUIsl CENEKIIUU.
5 | Knerounas cenekius 1Jisi HOJy4eHHs] paCTeHUH, YCTOWYUBBIX K OMOTHYECKHM (aKTOpaM.
6 | Co3maHue HOBBIX T€HOTHUIIOB PACTEHHH, YCTOMYHMBBIX K TEPOUIIHIAM.
7 MoutekynapHO-TeHETHIeCKOe MaPKUPOBAHNUE TPU3HAKOB M CBOWCTB OMOJIOTUYECKUX 00'h-
€KTOB.
8 | Coxpanenue reHo()oH/1a HEHHBIX (OPM paCTEHHIA.
9 | TexHosorus MOMYy4EHUSI UCKYCCTBEHHBIX CEMSIH.
10 | TexHONOTUSI MUKPOKJIOHAILHOT'O PA3MHOXKEHUS CEITbCKOX03HCTBEHHBIX KYIBTYP.
11 [IpuHIHMIIBL, CTPYKTYpa U OpraHu3anus 1a00paTopruu MO0 MUKPOKIOHATEHOMY Pa3MHOX e-
HHUIO PaCTEHUH.
12 | O310opoBiIeHHE U MUKPOKJIOHAJIBHOE pa3MHOKCHHE PACTCHUH.
13 buo6e3zonacHoCTs MpH MPOU3BOACTBE, PACIPOCTPAHEHUH U MTOTPEOIICHUH T€HETHUYECKU
MOJIU(UIIMPOBAHHBIX PACTEHUH.
14 | Vcnonp30BaHME MOJIEKYJISIPHBIX MAPKEPOB B CEJIIEKIIMOHHBIX ITPOrpaMMax.
15 | ComaxksioHaIbHAsi U3MEHYUBOCTh KAJIJTYyCHOM TKAHH U €€ UCIOJIb30BAHUE B CEJIEKIIUH.
16 | Kierounast OMOTEXHOJIOTHS ¥ TIOJIy4EHHUE BEIIECTB BTOPHYHOIO META0OIHM3Ma.
17 | IIpon3BOACTBO JMHMIA, YIBOSHHBIX rallJIONIOB U UX IPUMEHEHUE B CEIEKIIHU.
18 HHuTporpeccusi HOBBIX T€HOB B TEHOMBI PACTEHUH MTOCPEICTBOM OTIaJICHHON THOpuIn3a-
107078
19 | MonekynsapHoe renorunupoBanue. Texnomnorus REAL-TIME PCR
20 CpaBHUTENBHBIN aHAIU3 METOJOB M'€HOMHOIO PEJAaKTUPOBAHUS CEJIbCKOXO35HCTBEHHBIX
KYJIbTYP.
21 MeTtonbl, UCIONB3YIOMIMECS JJIs MONYUYEHHUS] TPAHCIEHHBIX COPTOB CEJIbCKOXO035UCTBEH-
HBIX KYJIBTYD.
29 [Mpumenenue metona [P m1st mHTEHCHPHUKAIIMK CENEKIIMOHHOTO MpOoIecca B pacTeHUE-
BOJICTBE
23 CpaBHUTENBHBIN aHAIM3 METOJIOB U3YUYEHHUS IKCIPECCUU T'€HOB, CBA3AHHBIX C YCTONYHU-
BOCTBIO PAaCTEHHI K a0MOTHYECKIM (paKTOpaMm.
24 | MeTopl OlICHKH OM00€301MaCHOCTH TPAHCTEHHBIX pacTeHUIN
o5 [Ipumenenne QTL-kapTupoBaHMs JJIs1 OLEHKH CEJIEKIIMOHHOIO MarepHuaja B pacTeHHe-
BOJICTBE.
26 [IpeumyiiecTBa U HETOCTATKU MOJIEKYJISIPHOTO MAaPKUPOBAHUS T€HOB KaK BCIIOMOTATEN b-

HOro Meroaa CCICKINH paCTeHHﬁ.
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27 | O310pOBJICHUE ITOCAIOYHOI0 MaTepralia 0€3BUPYCHOro kaprodes B KyJabType in Vitro.
o8 [IpumeHeHne MUKpPOKJIOHAIBHOIO PAa3MHOMKEHUS CEJIbCKOXO3MCTBEHHBIX KYJIbTYp AJI
NOJIy4E€HHUS BBIPABHEHHOI'O MaTepHalia.
29 | Texnonorus (noynydenue, 3HadyeHue) DH-MHMIA B CEIEKIIMU TOJICOTHCYHHKA.
30 | JlenoHupOBaHUE PACTEHHUI-PETreHEePAHTOB CEIbCKOXO03SHCTBEHHBIX KYJIbTYP
31 [TonGop arapu3oBaHHBIX _Cpell MUTaHUS JUIS  BBIPAIMBAHUL U orOopa pacTeHui-
pereHepaHToB B KyJbType iN Vitr0, ycTOMYUBEIX K 3aCOJICHHIO/3aCyXe.
32 [TonGop arapu3oBaHHBIX _Cpell MHUTaHUs JUI MacCOBOTO  Pa3MHOKEHHS pacTeHuii-
PErEHEPAHTOB B KYJbTYype IN VILro.
33 On_ncagne Y CPaBHEHUWE arapru30BAaHHBIX CPEl MUTAHUS JJIS PAa3IMYHBIX LEJIeHd B KyJIbTY-
pe In vitro.
34 CpaBHEHHE METOAOB MOJYYCHHS TalUIOMAHBIX JTMHUN y Pa3HBIX CEJIbCKOXO35HCTBEHHBIX
KYJbTYP.
5.3.1.6. Bonipockl K 3a1uTe KYpcoOBOro npoexkra (padorsl)
Komme-
Ne Conep:xanue — NAK
OcCHOBHBIC HaIPABJICHUSI CEITHCKOXO3SIMCTBEHHON OMOTEXHO- UA-111K-2
1 | norunu. I1K-2 WJ1-2T1K-2
NJ-3IK-2
[Tyt MopdhoreHesa 1 COMaTHIECKOro IMOPHOUIOT HE3A B NJI-1T1K-2
2 | xymeType in vitro. 11K-2 NI-211K-2
WJI-3T1K-2
buorexHosornueckue noaxo/ibl K MAaCCOBOMY Pa3MHOKEHUIO WI-1I1K-2
3 | 1IeHHBIX TEHOTUIIOB PACTEHMIA. [1K-2 NJI-211K-2
WJI-3I1K-2
Bo03MOXXHOCTH ¥ OTpaHUYEHUSI COMATUYECKON THOPUIU3AIINT U-111K-2
4 IIPU CO3JaHUH HOBBIX T€HOTHUIIOB PACTEHUH, HCIIOJIb3YEMBIX B [1K-2 NJI-211K-2
CEJICKIIUH. NJI-3TIK-2
Bo3MOXHOCTH 0340pOBJICHHUS PACTCHHI HA OCHOBE METOJI0B WJI-11T1K-2
S | xkynmeTHBHpOBaHHS iN Vitro. I1K-2 NI-211K-2
WJI-3T1K-2
Bbrorexnonornueckue moaxoabl K CO3JaHUIO HOBBIX T'€HOTH - WI-1I1K-2
6 | moB pacrenwuii, ycTOMYMBEIX K TepOHIAIAM. [K-2 N-211K-2
WJI-311K-2
DepMEHTHI T€HETUY €CKOW UHKEHEPUU. WJI-111K-2
7 IK-2 NJI-211K-2
NJI-3T1K-2
Bo3moxkHOCTH OMOTEXHOTOTMYECKU X METOIOB /IS CO3/IaHUS NI-1T1K-2
8 | HOBBIX TEHOTHUIIOB PACTEHHUM, YCTOMYHMBHIX K OMOTHYECKUM I1K-2 NJ-2I1K-2
(dakTopam. WJ1-311K-2
ComaknoHanbHast U3MEHYUBOCTD PACTCHUN — KaK aJbTEpHA- WJI-111K-2
9 | TuBa myTaremnesy. [K-2 NI-211K-2
WJI-3T1K-2
MeTtobl TpaHChOpMaIIMK pacTEHUH. NJ-111K-2
10 [1K-2 UJI-2T1K-2
NJI-3T1K-2
brorexHonornueckue noaxo bl B COXpaHEHUU reHo(oH1a WJI-111K-2
11 | nennsix Gpopm pacTeHuii. IK-2 NJ1-21T1K-2
WJI-3I1K-2
Bormpocsl 6no6e3o0macHocTy, CB3aHHBIE C TPOU3BOACTBOM, NJI-1T1K-2
12 | pacpocTpaHeHHeM u MOTPeOICHNEM IeHETHIECKH MO - [1K-2 N-2I1K-2
LUPOBAHHBIX PACTCHMUIA. NJ1-3I1K-2
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OCHOBHBIE U BCIIOMOTaTeJIbHbIE METO/IbI KYJIbTYPbI KJIETOK U N-111K-2
13 | tkameii B cenexuuyu pacTenmuii MK-2 WJ1-211K-2
WJI-31K-2
MapkepHasi ¥ TEHOMHasl CEJIEKLHS PACTEHUM. NA-111K-2
14 MK-2 UJI-211IK-2
WJI-3T1IK-2
TexHom0rus NoIy4eH!s yIBOCHHBIX IallJIOUI0B U UX UCIIOJIb- NJI-11T1K-2
15 | 30BaHme B cemeKIMH PaCTEHHIA. 11K-2 NI-211K-2
WJ1-3T1K-2
OCHOBBI KyJIBTYpBI KJIIETOK U TKAHEH B CENEKIIMM PACTCHHUMH. N-1T1K-2
16 I1K-2 NJ-211K-2
WJ1-311K-2
5.3.2. OneHo4HbIe MAaTEPHAJIBI TEKYIIEr0 KOHTPOJISI
5.3.2.1. Bonpochl TeCTOB
Ne Kommne-
Conep:xanue NAK
TeHU U
1 | DaexTpodopeTndeckuii METO — 3TO
- coco0 paszieseHust MOJIEKYJI B 3JIEKTPUYECKOM I10J1e WJT-ATTK-2
- cnoc<36 pasfeNeHHs MOJIEKYIl B IIOTOKE XKMAKOTO PacTBOPUTENS | - WI1-21TK-2
NOZ ASACTBAEM Ipa/IeHTa KOHICHTpaLluit VIJI-31TK-2
- pa3aeneHus CMECH BELIECTB O] JEHCTBUEM 3JIEKTPOMArHUTHOT O
0JIs
2 | KynpTuBHpOBaHUE W30JUPOBAHHBIX 3apOblliel (AMOPHOKYIIBTYpa)
MIpUMEHSIETCS B CiIydae:
- I;‘IGCerHII/IBaeM(?,Ct”IH/I W]-1IIK-2
[1K-2 N-21T1K-2
- HexwusnecmocoOHOCTH THOPUIHBIX CEMSH VIJT-311K-2
- CrepuiIbHOCTH MEXBUIOBOIO THOpUIa
- Jlng KpaTHOro yBENWYEHUS YNCIIA XPOMOCOM
3 | KynmbpTypa MEKpOCIIOp — 3TO:
- Crioco0 mosy4eHunst HOBOro copTa N-111K-2
- Crioco0 omblUIeHUs B KYJbType I1K-2 N-211K-2
- Coco0 moiyueHus rarionaa NJI-3I1K-2
- Crioco0 orI0I0TBOPEHHs B KYJIbType
4 | B xauecTBe HCTOYHHMKA ayKCHHOB UCIIOJIb3YIOT:
- Kunerun UJI-1T1K-2
- 6-0emsmnamunonypus (bAIT) [1K-2 NJ-21T1K-2
- Uupomun-3-ykcycuyto kucioty (MYK) NJI-3I1K-2
- 3eaTuH
5 | Ana nmomyuenus 100 M KJIETOYHOW CYCIIEH3MM HEOOXOIHMMO CBe-
el KaJUIyCHOM TKaHU:
- 90-100 T WJ-LIK-2
- 20-40 r I1K-2 NA-2I1K-2
- 510¢ NJI-3T1K-2
- 23T
6 | AyKCUHBI BBI3BIBAIOT:
- kjeTouHyro auddepeHIupoBKY NJI-1T1K-2
- KJIeTouHyro aenuddepeHIupoBKy ITK-2 NJI-2T1K-2
- JEIEHME KIETOK NJI-3T1K-2
- pacTsKEHUE KIETOK
7 | IMTOKMHUHBI UHIYLUPYIOT: I1K-2 NJI-1T1K-2
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- KJIETOYHYIO TU (PP EepeHITUPOBKY NJ-211K-2
- KIETOYHYIO AeaudpepeHIupOBKY WJ1-3I1K-2
- JIeJIeHHE KJIETOK (IIpaBUIIbHO)
- pacTsHKEHHE KJIETOK
8 | AnbOyMUHBI — 3TO O€IKH pacTBOPUMBIE B T-ATTK-2
BoAe MK-2 | WJI-2TK-2
- chpre . VIJ1-311K-2
- pacTBOpax cosei
9 | I'moOynuHBI, — 3TO OEJIKHU PacTBOPUMBIE B
- pacTBOpax coeii K2 gﬁ:;gllég
- cimpre WJ1-311K-2
- BofIe
10 | IIpomamMHHBI — 3TO OEJNKK PACTBOPHMEIE B IT-ATTK-2
- BOJIHO-CIMPTOBBIX PACTBOPax TK-2 WJ1-21TK-2
- pacTBOpax Ienoueit VIJI-31TK-2
- pacTBOpax cojen
11 | I'moTeHuHBl — 3TO OEJIKM PacTBOPUMBIE B KHCIBIX HJIM IIETOYHBIX
pactBopax NA-1I1K-2
- KHCJIbIX WJIM IIEJIOYHBIX pacTBOpPaxX [1K-2 N-2T1K-2
- BOJJHO-CIIMPTOBBIX PacTBOpax NJ1-311K-2
- cnupTe
12 | JInst uaeHTHUKALIME COPTOB Y 36pHOBBIX HCIOIb3YIOT T-ATTK-2
- IPOJIAMHUHBI K-2 VJI-2TTK-2
- TJIIOTEHUHBI VIT-311K-2
- 17100y JIMHBI
13 | Jlns uaeHTuUKAIME COPTOB MIIEHUIIBI HCIIOJIB3YIOT 5
- TOpJICHHBI VIJT-31TK-2
- 3€UHBI
14 | JInst uaeHTHUKAIIME COPTOB OBCA UCHOJIB3YIOT IT-ATIK-2
 ABCHIH MK-2 | WJ-2TK-2
- TJINA/IHBI VJI-3TIK-2
- 36UHBI
15 | Jlng unpeHTuduKaIuu COPTOB SYMEHS U CTIOIb3YIOT VIL-ATIK-2
" TOPACHID! MK-2 I/Iﬁ-ZHK-Z
- TJINA/IMHBI
- 3€HHBI a3k
16 | Ans ugeTudUKaHA cOpTOB (THOPUIOB) KYKYPY3bl HUCIIONB3YIOT T-LTTK-2
- oeHHE MK-2 | WJ-201K-2
- TOpJI€HHBI VIT-311K-2
- aBEHUHBI
17 | Agrobacterium tumefaciens TpaHcOpMUPYET KICTKH PACTCHUMN:
- OmHOIOIBLHBIX W-1T1K-2
- JIByIOJIBHBIX [1K-2 WJI-211K-2
- T'onocemeHHBIX WJ1-311K-2
- Bcex pactenuit
18 | OOpa3oBaHMe KOPOHYATOIO Tajljia HAYMHAETCS C:
- IlpoHukHOBeHUs OakTepuil B KJIETKU PaCTEHUI-X035€B WJI-111K-2
- IlpoHuUKHOBEHHS B KJETKM pacTeHUi-xo3sieB ¢uroropmonos, | I1K-2 NJI-211K-2
BBIPaOATHIBAEMBIX OAKTEPUSIMH WJ1-311K-2

- HMHTerpauuu B reHOM pacTUTENBHBIX KIETOK IuazmuaHou JIHK
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OakTepuu (IMPaBUIBHO)
- VHTerpanuu B TCHOM PaCTHTEIBHBIX KJIETOK F'eHOMa OaKTepuu

19 | IIpoayKThl Vir-reHOB HEOOXOAUMBI:
- Jlns pacTBOpPEHHUS KIECTOUHOW CTEHKU PACTEHHS
- Jlyst pacro3HaBaHUsI paCTEHUS XO3sIMHA [IK-2 gﬁ:ggig
- Jlna tpancnopra u uHTerpaunu T-/IHK B renom pacturensHOn VT-3TTK-2

KIIETKU

- J1nst BeIpabOTKH (PUTOTOPMOHOB

20 | Ilenp crepriM3aiiiy MUTATEIBHBIX CPET
- paspyuieHre OaKTepUabHBIX CIIOP K2 gﬁ:;gllég
- cTa0MIM3anus KaueCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa VI-31TK-2
- o0ecrieyeHne ApIXaHus MUKPOOPraHH3MOB-0M000HEKTOB

21 | IlutaTenbHbBIE CPeabl CTEPUIIU3YIOT
- aBTOK/IABHPOBAHHEM K-2 %:ggﬁg
- 00paboTKOIl aHTUCENTUKAMHU VIJI-31TK-2
- 00 TyueHrEM

22 | IuddepeHunpoBka KIETOK — 3TO
- [Opolecc IpEeBpalleHUsA HECICHHAIN3UPOBAHHBIX 3apOJbIIICBBIX N1-111K-2
KJIETOK B Pa3JINYHbIC KIIETKA OpraHu3Ma [1K-2 N-2T1K-2
-[poLecc U3MEeHEHUs QYHKIUI y3KOCH eUaTU3UPOBAHHBIX KJIETOK NJ1-311K-2
- yTpaTa cnenuduyeckux QyHKIHHA CreHaIM3HPOBAHHBIX KIETOK

23 | denuddepeHunpoBKa KIETOK — 3TO
- yTpaTa KJIeTKaMH crenu(uIecKuX CBOWCTB C BO3BPAILICHHEM UX K
00J1€€ IPUMHUTHBHOMY CTPOEHUIO U (PYHKIHAM K-2 gﬁ:ggﬁg
- Ipoliecc U3MEeHeHUs1 PYHKIUH y3KOCHeHaIn3uPOBAHHBIX KIETOK VIJI-31TK-2
- TpOIeCC TMPEBPANICHUs] HECTENNATN3UPOBAHHBIX 3apOJIBIIIEBBIX
KJICTOK B pa3JIMYHBIC KJIETKH OpraHu3Ma

24 | ®OUTOrOpMOHBI — 3TO
- XMUMUY€ECKHE BEIIECTBA, BEIPA0AThIBAEMBIE B MAJIBIX KOJIMYECTBAX B
PacTEHHSIX M PETyIHPYIOIINE UX POCT M Pa3BUTHE K2 Eﬁ:%gllég
- XHMHYECKHE BELIECTBA, PErY/HMPYIOLIIe (oTOCHHTETHYECKYIO JIe- VJT-31TK-2
ATEIIBHOCTh PACTECHUN
- BEIIECTBA, YIAaCTBYIOIINE B TAMETOT €HE3e

25 | K aykcuHaM npuHAIEKUT WJ-1ITK-2
] I;Zﬁ [IK-2 | WJO-2I1K-2

WJI-3T1IK-2

- ABK

26 | K uuToKuHUHAM OTHOCUTCS WJT-1TTK-2
] f’{’gﬁn MK-2 | HUI-200K-2

WJT-31TK-2

- ABK

27 | Ilonsatue «cpena s KyJIbTUBUPOBAHUSD) BKIIIOYALT:
- COBOKYITHOCTB MAapaMeTPOB, OTPAYKAIOIINX KAaUECTBEHHBIH M KOJIH-
YECTBEHHBII COCTaB KOMIIOHEHTOB IHUTATEIILHOW Cpeibl U ee Qu3u- WJL-1TTK-2
KO-XHMHECKHE I (bmmonomqeucxne CBOHCTBa ) K2 WIL-21TK-2
- OMpEe/CHHbIH KaueCTBEHHBIH 1 KOMMYECTBEHHBIN COCTAB KOMITO- VIT-311K-2
HEHTOB MMUTATEIBHOI Cpeibl
- (U3MKO-XMMHUYECKUEe U (PU3MOIIOrHYecKue MOKa3aTel MUTATeNlb-
HOU Cpenibl

28 | HazoBute hepMeHTHI, KOTOpBIE TPUMEHSIOTCS B TEHHON MHIKEH e- TK-2 NI-1T1K-2
puu: NJI-211K-2
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-PecTpukTassi; Wa-3I1K-2
-JIuraser,
- JHK-mommmepasa;
-BEPHBI BCE OTBETHI.
29 | Comaruueckuii S3MOpUOTEHE3 — ITO
- TIportecc 00pa3oBaHUsl 3apOJIBIIIETIOIOOHBIX CTPYKTYp (AMOpHOU- T-ATTK-2
G pasomarine st erarisman opranos (K2 | W22
WJT-3T1K-2
- CIMSIHUE COMAaTUYECKUX KJIETOK
30 | Opranorenes — 310
- TpoIlecc BO3SHMKHOBEHHS B HEOPraHW30BAaHHO pacTylleil macce NJI-111K-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OpPraHoB (KOpHEW U 0OeroB) [1K-2 NJ1-211K-2
- (hopMupoOBaHUE OPraHOB B 3apOJIbIIIIE NJ1-3IIK-2
- Ipouecc 00pa3oBaHUEM IMOPHOUIOB
Kak nHaspiBaeTcs 0o0pa3oBaHHe B MpOIECCE PAa3BUTUS U3 OJAHOPOJI-
HBIX KJIETOK pa3HOOOPa3HBIX MO MOP(OIOrHYECKUM MpU3HAKAM H
(GYHKIUSAM TUIIOB KJIETOK, TKAHEH U OpraHoB? NA-111K-2
- mposmdepanms [1K-2 NJI-211K-2
- nuddepeHanus WJ1-311K-2
- penuddepeHuuanms
- rubOpuan3anus
31 | Kak Ha3bIBaeTCsi CBOMCTBO KJIETKH PEan30BaTh I'€HETUYECKYIO HH-
dbopmanuio, odecrieuuBaronyo ee nudhepeHIMpPOBKY U pa3BUTHE
JI0 LI€JIOr0 OpraHusma? WJI-111K-2
- MeTabomm3M I1K-2 NJI-211K-2
- CHHEpPru3M NJ1-311K-2
- mpoyudepanus
- TOTHIIOTEHTHOCTh
32 | YUro OTHOCHTCS K OCHOBHBIM ITPEUMYIIECTBAM OMOTEXHOIOTHUECKIX
MIPOLIECCOB HAJ APYTUMH TE€XHOJIOTUSMH?
- TpOBEJICHNE PadOT B TEUCHUE BCET'O TO/1a J-1TTK-2
- IpUMEHEeHHe CTaHAAPTHOrO0 000PYAOBAHMUS TK-2 WJ1-21TK-2
- DKOJIOTMYECKH YUCTOE MPOU3BOACTBO VIJI-31TK-2
- 0€30TX0IHOE TPOU3BOICTBO
- HH3Kas SHEProeMKOCTh
- BCE OTBETHI IPABUJIbHBIC
33 | B kakom romxy mpou30IuIo OTKPBITHE ABOHHON Monekysl JJTHK?
-B 1957 . N-1T1K-2
-B 1953 r. I1K-2 NJI-2T1K-2
-B 1951 . NJ-31K-2
-B1955T.
34 | C xakoro rnepuoja Hauaja CBO€ Pa3BUTHE COBpEMEHHas OMOTEXHO-
jorus’?
- ¢ cepequnbl 1950-x rr. H]-11IK-2
MK-2 | WI-21K-2
- ¢ cepeaunbl 1960-x TT. VT-31TK-2
- ¢ cepenunbl 1980-x rr.
- ¢ cepenunbl 1970-x .
35 | Kakue HampaBiieHUs UCCIIEOBAHUNA CYIIIECTBYIOT B KJIETOUHON OM O- UJI-111K-2
TEXHOJIOTUH? I1K-2 NJI-2T1K-2
- OBICTPOE Pa3MHOXKEHUE U 03I0POBJICHUE MOCATI0YHOTO MaTepua- WJ1-3I1K-2
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Ja OT BUPYCOB

- CIOCOOHOCTh M30JIMPOBAHHBIX PACTHTEIBHBIX KIETOK IMPOIYIIH-
pPOBAaTh BEMIECTBA BTOPHYHOTO CHHTE3a

- WCIIOJIb30BAHHUE W30JIMPOBAHHBIX KJIETOK M TKAHCH B CEJICKIIMH
pacTeHui in vitro

- BCE OTBETHI IPABUIILHBIC

36 | TpaHCcreHHble OpraHU3Mbl OJIYYAIOT yTEM BBO/IA YY>KEPOJHOTO
reHa B
- COMaTHUYEeCKYIO KJIETKY NA-1I1K-2
- AULEKJIETKY ITK-2 NJ1-211K-2
- ClIepMaTo30U/[ WI-3T1K-2
- MHUTOXOHJPHUHU
37 | IlepBbIM 00BEKTOM T€HHON MH)KEHEPUH CTasa
- E.coli WJI-1TIR-2
. [1K-2 NJI-211K-2
- S.cere\_/l_sae VJT-311K-2
- B.subtilis
38 | AMmmdukanus — 3To:
- YMEHBIICHHE O3Bl T'eHA. NJI-1T1K-2
- paBHas 03a I'eHa. ITK-2 NJ-211K-2
- ocnalieHue NelCTBYS I'eHa. NJT-3TIK-2
BEITMYEHUE J103bI TCHA.
39 | AHgporenes — 3To:
- pa3BUTHE 3MOpPHOHMIOB, a 3aT€M WU PACTEHUN W3 TpEIIe-
CTBEHHUKOB MY CKHUX IIOJIOBBIX KJIETOK - MAKpOCIIOP. NJI-111K-2
- pa3BUTHE PMOpPHOHIIOB, a 3aTeM M pacTeHuil u3 myxckux | [1K-2 NA-2I1K-2
ITOJIOBBIX KJIETOK — MHUKPOCIIOP. NJI-3I1K-2
pa3BUTHE SMOPHOHJIOB, a 3aT€M M PACTCHHUM M3 JKEHCKUX ITOJIOBBIX
KJIETOK — MaKpOCTIOP.
40 | buoTtexHoJOTHUs — ITO:
-  HayKa O MPaKTHYECKOM HCIOJIb30BAHUM JOCTHUXCHUN
OMOJIOTHH.
- HayKa O HIPAaKTHYECKOM HCIOJIB30BAHMM JOCTHKEHUI N-1T1K-2
T€HETHKH. ITK-2 NJI-211K-2
- HayKa O TNPAaKTUYECKOM HCIIOJIb30BAHUU JOCTHKCHUMN NJ1-311K-2
MHUKPOOH OJIOTHH.
HayKa O IPaKTHYECKOM HCIOJIb30BaHUU JOCTHKEHUI CENbCKOr0 XO0-
351 CTBA.
41 | buonoruyecky akTUBHbIE COEIUHEHUS — ITO:
- BEIIECTBa, CIOCOOHBIE OKa3bIBaTh BIUSHUE HA BCE MpOIEC-
CBI, TPOTEKAIOIIME B OpraHU3MeE.
- BEIEeCTBA, CIIOCOOHBIC OKa3bIBAaTh BJIMSHHE Ha OMoOOrHYe- NJI-1T1K-2
CKHE MPOLIECCHI B OpraHU3Me. [TK-2 NJI-211K-2
- BeIecTBa, CIIOCOOHBIE OKA3bIBATh BIMSHHE HA HEKOTOPHIE W-3T1K-2
MPOLIECCHI B OPraHU3ME.
BEIIECTBA, CIIOCOOHBIE OKa3bIBaTh BIHSHHE Ha (DU3MOIOTHYECKHE
MPOIIECCHI B OpraHu3Me.
42 | BekTop — 3T0:
WJI-111K-2
- wmonekyna JIHK, He cnocobHas camMOCTOSITENBHO pEryiH- TK-2 VJI-2TTK-2
IIUPOBATHCSI B KJIETKAX Pa3IMYHBIX OPraHU3MOB U 00ECIIeun- VIJT-31TK-2

BaTh pa3MHOXEHHE U PabOTy BCTPOEHHOTO B HE€ T'eHa.
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- wMmonekyna PHK, cnocoGHas caMOCTOSTENbHO —peru-
OUPOBATHCA B KJICTKAX pa3/IMUHBIX OPraHUu3MoOB U obecre4u-
BaTh pa3MHOKEHHE U PabOTy BCTPOCHHOI'O B HEE reHa.
- wmonekyna JIHK, cnocoOHas caMOCTOSATEIbHO — PEIlIH-
HUPOBATHCA B KJIICTKAX pa3/IMYHbIX OPraHnu3MOB U obecreun-
BaTh Pa3MHOXKEHUE U PabOTy BCTPOCHHOTO B HEE I'eHa.
MOJICKYJIa, CITOCOOHAsT CaMOCTOSITELHO peIIMOUPOBATLCA B KIICT-
Kax pa3JIYHbIX OPraHU3MOB U o0ecreunBaTh pa3MHOXKEHHE U pado-
Ty BCTPOEHHOI'O B HEE I'eHa.

43

I'en — ato:

- IOCJIEeIOBAaTEIbHOCTh AMHUHOKHCIIOT, OTBETCTBEHHas 3a
OTIPE/ICNICHHYI0 (DYHKITMIO OpraHuU3Ma IMyTeM KOJIWPOBaHUS
6enka nmu PHK.

- TMOCJIENOBAaTEIIbHOCTh HYKJIEOTHIOB, OTBETCTBEHHAs 3a
ONPENEIICHHYIO CTPYKTYPY OpraHu3mMa IyTeM KOIHPOBAHUSA
oenka. [IpencraBnser coboit orpe3ok Mmosekyiasl PHK.

- IOCJIeIOBAaTEIbHOCTh HYKJIEOTHUJOB, OTBETCTBEHHas 3a
ornpeneneHHy0 (YHKIHUIO OpraHu3Ma IyTeM KOAMPOBAHUS
6enka. IIpencrasisier co0oil OTPE30K MOJIEKYJIbl HYKJIEHH O-
Boit kucnotsl (JJHK, pexxe PHK).

MIOCJIEIOBATEIbHOCTh HYKJICOTHIOB, OTBETCTBEHHAs 3a ONPEACIICH-
HYI0 (DYHKIMIO OpraHu3Ma ImyTeM KoaupoBaHus Oenka miau PHK.

[IpencraBisier cobol OTPE30K MOJEKYJbl HYKJICHMHOBOW KHCIIOTHI
(IHK, pexxe PHK).

[1K-2

WJI-111K-2
WJ1-211K-2
WJT-3T1K-2

44

I'enorumn — 370:
- COBOKYIIHOCTb 4acCTH
raHusma.
- COBOKYIHOCTH BCell reHeTHueckoi HH(popMalliy opranusma.
- COBOKYIHOCTb MH(pOpMaIuu 00 OpraHu3Me.
nHpopManus 06 opraHu3Me.

reHeTudyeckod wuHpopmammu op-

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

45

I'eneTnuecknii koI — 3TO:
- CHCTEeMa 3aIiCH T'eHETHYeCKOW MH(POPMALIUU B MOJIEKYJIE
JIHK xonupytroimas 6enok
- CHCTeMa 3aIluCH T'eHeTHYeCcKol MH(OopMaui, OCHOBaHHAas
Ha COOTBETCTBUU YEPENOBAHUS TPUILJIETOB HYKJIEOTHI0B
(xomoHoB) B Mmosekyie JJHK nopsaxky aMMHOKUCIIOT B
kogupyemoit etro PHK
- CcHCTeMa 3alluCH T'eHEeTHYecKoi HH(OpMaIii, OCHOBAHHAS
Ha COOTBETCTBHM YEPENOBAHNS TPUILIETOB HYKJICOTU0B
(xomonoB) B mosiekyse JJHK nopsaxy aMuHOKHCTIOT B
KOAMPYEMOM €10 OelKe.
cHCTeMa 3alHiCcH FeHeTHYecKol MHpOopMalnuy, OCHOBAaHHAs Ha CO-
OTBETCTBUU YEPENOBaHUS HYKJIEOTUIOB (KOIOHOB) B MOJIEKYJIE
Oenka MopsAKY aMUHOKHUCIOT B kogupyemom e JJTHK

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

46

['ennas nHxxenepus — 310
- H3MEHEHHE HACJIEICTBEHHOCTH C IOMOIIBIO €€
npeoOpa3oBaHuUs HA YPOBHE OTIEIBbHBIX XPOMOCOM.
- H3MEHEHUE HACIIECTBEHHOCTH C IOMOILBIO €€
npeoOpa3oBaHus HA YPOBHE OT/AEIBHOIO reHOMa.
W3MEHEHUE HACJEICTBEHHOCTH C IMOMOIIBIO €€ Mpeodpa3oBaHus HA
YPOBHE OTEIBHBIX OPraHU3MOB.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2
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47

I'etepokapuon — 3to:
- NPOAYKT CIMSHUA SA€p Pa3HbIX KIJIETOK.
- NPOAYKT CIMSHUSA KJIETOK C TeHETUYECKH Pa3IM4YHbIMU
siipaMy, B KOTOPOM HE IIPOU30LIIO CIUSHUE SAED.
- NPOAYKT CIAMSHUS KJIETOK.
NPOAYKT CIUSIHUS KJIETOK C F€HETHYECKH pa3IMYHBIMU A1pamMH, B
KOTOPOM IPOU30IIIO CIAUSHUE SIED.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

48

T'uHorenes — 3T10:

- pa3BHUTHE dHJOcHepMa 0e3 OIIOAOTBOPEHHUS MPU KYJIbTUBH-
POBaHHUH HCOILNIOAOTBOPCHHBIX 3aBsSI3€d U CEMATIOUEK.

- Ppa3BUTHE 3apOJBIIIEBOIO MEIIKa TMOCIE OIMIOJOTBOPEHUS
IprU KYJIbTHUBUPOBAHHWUN HCOIIJIIOAOTBOPCHHBIX 3aBsI3ed U ce-
MJSITIOYCK.

- pa3BUTHE 3apOJBIIIEBOrO MEIIKa 0e3 OIIOAOTBOPEHUS IPU
Ky.TIbTI/IBI/IPOBaHI/II/I OHJIOI[OTBOPGHHBIX 33.B$[36f/i 1 CEMSIIOYCK.

pa3BUTHE 3apOABIIIEBOIO MEMIKa 0€3 OIIOA0TBOPEHUS PH KYJIbTH-
BUPOBAHUU HEOIJIOJIOTBOPEHHBIX 3aBsA3EH U CEMSTIOYEK.

ITK-2

WJI-111K-2
WJI-211K-2
WJI-31IK-2

49

Jenenus — 310:
- MyTaIus, B pe3yJbTaTe KOTOPOH MPOUCXOAUT T00aBICHUE
OJIHOTO WJIH 00Jiee HYKJICOTHIOB
- MyTaIus, B pe3yJbTaTe KOTOPOH MPOUCXOAUT yTpaTa OTHOTO
nin 0oJiee HyKJICOTH/I0B
- MyTaIus, B pe3yJbTaTe KOTOPOH MPOUCXOAUT YIBOCHHUE
OJIHOTO WM 00JIee HYKJICOTHIOB
MyTallMsi, B pe3yJbTaTe KOTOPOH MPOUCXOAUT CHHTE3 OJHOI'O HJIU
Oosiee HYKJICOTUIO0B

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

50

JHK — ato:

- Ie30KCHPUOOHYKJIEMHOBAs KM CIOTa, BBICOKOMOJIEKYIISIP HBIH
oJIMMeEp, 00pPa30BaHHBIN YETHIPHMS HYKJICOTHIAMH,
COCTOSIIIIUMU U3 a30TCOJCPIKAIINX [IUKIHISCKUX
COCJIMHCHHMIA, Ha3bIBACMBIX OCHOBAHUSIMHU, CAXapoOM —
Ne30Kcupr0030i 1 GochOpHO KUCTOTOM.

- puOOHYKJIECHHOBAsI KHCIIOTa, BBICOKOMOJICKY ISP HBIH
OJMMEp, 00pPa30BAHHBIN YETHIPHMS HYKIICOTHIAMH,
COCTOSIIIUMH U3 a30TCOACPKAIIUX [IUKITUYECKUX
COEIMHEHH, HA3bIBAEMbIX OCHOBAHUSIMU, CAXapOM —
Ne30KCUpr0030ii ¥ PochOpHOI KUCITOTOM.

- JIe30KCHPHOOHYKIICHHOBAs KHCIIOTA, TOJIUMED,
00pa30BaHHBIN YETHIPHMS HYKJICOTHIAMH, COCTOSIIIUMU H3
A30TCOACPKAIINX IUKJINICCKUX COCTUHCHUH.

JIe30KCUPUOOHYKIICMHOBAs KUCIOTAa, BHICOKOMOJIEKYIISIPHBIA TOJH-
Mep, OOpa30BaHHBIN YETBIPHMS HYKICOTHUIAMH, COCTOSLIMMH U3
AMUHOKHCIIOT.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

o1

Tepmun «in vitro» — sto:
- BBIpalMBAaHUE BHE OpraHU3Ma.
- BBIpalIMBaHUE BHE OPraHW3Ma Ha UCKYCCTBEHHBIX ITH -
TATEIbHBIX CPEax B CTEPUIbHBIX YCIOBHUSX.
- BBIpalIMBaHUE BHE OPraHW3Ma Ha UCKYCCTBEHHBIX ITH -
TaTEIbHBIX CPEIax.
BBIpAIIMBAHIE B CTCPHIILHBIX YCIIOBHSIX.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

52

KaJIJIyCHaSI TKaHb COCTOUT M3 KJICTOK:

I1K-2

WJI-111K-2
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- muddepeHnpOBaHHBIX.

- TapEeHXHMHBIX.

- aenuddepeHIMPOBAHHBIX.

- MEpHUCTEMATHYCCKHUX.
IIOJIOBBIX.

WJI-2T1K-2
WJ1-3T1K-2

53

JnddepeHmpoBKa KIETOK — 3TO
- Ipolecc NMPEBpalleHUs HECTIELNaI3MPOBAHHBIX 3aPObILL €-
BBIX KJIETOK B Pa3JIMUYHbIE KJIETKU OpraHu3Ma
- TIpolecc U3MeHeHUs (QPYHKIMNA y3KOCH eIHaTN3UPOBaHHbBIX
KJIETOK
yTpaTa crnenududeckux QyHKINUN CenHaTn3ipOBAHHBIX KIETOK

I1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ-3T1K-2

54

HenuddhepeHnmpoBKa KIETOK — 3TO
- yTparta KJIeTKaMHt CHenu(uuecKuX CBOMCTB ¢ BO3BpAICHHEM
uX K 0oJiee MPUMUTUBHOMY CTPOCHHIO U (DYHKIIUSAM
- Tporecc u3MeHeHus: QYHKIUN Y3KOCIIeUaaIn3uPOBAHHBIX
KJIIETOK
MPOIECC TPEBPALICHNS HECHelNUaIn3UPOBAHHBIX 3aPOJBIIICBBIX
KJIETOK B pa3JIMYHbIC KIIETKH OpraHu3Ma

[1K-2

WJT-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

55

Kion — 370!
- Trpynma TEHETHYECKH  pa3IMyalolIuxcs  KIETOK, 00-
pa30BaBIIMXCS B PE3yJbTaTe ACICHUS OJTHON KJIETKH.
- rpynma TEHEeTHYECKHM He pa3JuYyaroluxcs KJIETOK, 00-
pa30BaBIIMXCS B PE3YIbTATE ACICHUS OJTHON KJIETKH.
- rpynmna KJIeToK, 00pa30BaBIIMXCS B PE3YJIbTATE JICICHUS OJI-
HOM KIETKH.
rpyIlna He pa3INvaroluXxcs TeHETHYECKU KIETOK, 00 pa30BaBIIMXCS
B pe3yJIbTaTE PaCHpPEICICHUSI XPOMOCOM.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

56

Koznon — sto0:

- Tporika Hykieorunos B JIHK nimun PHK.

- Ttpotika Hykineorunos B JIHK ninu PHK, konupyromas
OTpENIeTICHHYI0 aMUHOKHUCIIOTY, JTU00 Ompeaesioas
HaYaJso /CTapT-KOJOH/ MK KOHEI] /CTOI-KOIOH/ TPAHCIISAIIAH.

- Tpoiika HykiaeotuaoB B JJHK.

Tpolika Hykieotunos B PHK.

ITK-2

WJI-111K-2
WJI-211K-2
WJI-311K-2

57

Konsroranus — 37o:

- aHaJIor I0JIOBOIO IpoLecca.

- aHaJIOr IOJIOBOIO IpoLecca y 0akTepui, Npu KOTOPOM
IEPEHOC TeHETUYECKOr0 MaTepraia OT OHOI OaKTepuu K
JIpyroi He MPOUCXOIUT.

aHaJIor II0JIOBOrO Ipolecca y OakTepuid, Ipu KOTOPOM MEpEeHocC Te-
HETMYECKOr0 MaTepuasia OT OJHOH OakTepuu K IpYyrod OCyIIECTB-
JBICTCA B pE3YyJIbTATC MPAMOI'0 KOHTAKTa MCXKAY HUMHU.

[1K-2

WJT-1T1K-2
WJI-2TIK-2
WJT-3T1K-2

58

"JIunikue KOHIIBI" — 3TO

- yuactku PHK co cnapeHHpIMM a30THCTBIMU OCHOBaHUSIMHU,
KOTOpPBbIE CTPEMATCS 00BEIUHUTHLCS IO MPUHIIUITY
KOMIIJIEMEHTapHOCTH.

- yuactku JIHK co cmapeHHbIMU a30THCTBIMU OCHOBAHUSIMU,
KOTOpBIE CTPEMSATCS 00BETUHUTHCS IO TPUHIIUITY
KOMIIJIEMEHTapHOCTH.

- yuactku JJHK ¢ HecnapeHHBIMU a30THCTBIMU OCHOBaHUSIMU,
KOTOpbIE CTPEMATCS 00BbENUHUTHCS IO MPUHIIUITY

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2
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KOMIIJNIEMCHTAPHOCTH.
Y4aCTKH XpOMOCOM C HECHAapC€HHBIMHU Aa30THCTBIMH OCHOBAHUAMH,
KOTOPBIC CTPEMATCA 06’I)€I[I/IHI/ITI)05[ o MPUHIUITY KOMILJICMEHTAap-
HOCTH.

59 | Jlokyc — aTo0:
- MECTO Ha MOJICKYJIe HyKJICHMHOBON KHCIIOTHI, 3aHUMAaeMOe

OJTHMM T'€HOM HWJIM TPYIIONH 00BIYHO (GYHKIIMOHATIBHO

OJIU3KHX TCHOB.

- MECTO Ha MOJICKYJIe HyKJICHHOBOM! KHCIIOTHL. WJI-LIIK-2
y MK-2 | WI-211K-2
- MCCTO Ha MOJICKYIIE HyKIICHHOBOMH KHCIIOTEI, 3aHHMaeMOe VII-31TK-2
OJTHMM T€HOM WJIM TPYIION OOBIYHO (YHKIIMOHAIBHO
JIAJICKHX TCHOB.
MECTO Ha MOJIeKyJie OesKa, 3aHuMaeMoe OJTHUM I'eHOM HJIM TPYIIION
00BIYHO (PYHKLMOHAJIBHO OJIM3KUX F'€HOB.
60 | IIpororutact — 3T10:
- IMTOINIa3Ma, JIMIIIEHHAS KJIETOYHON CTEHKH. N/I-111K-2
- KJIETKA, JUIICHHAsA KJIETOYHBIX OpraHeiul. [1K-2 NJ1-2T1K-2
- LMTOIUIAa3Ma, C KIETOYHOI CTEHKOM. NJI-3I1K-2
KJIETKA, JIMIIEHHAsl KJIIETOYHON CTEHKH.
61 | [Taccax — aT0O:
- Iepecajka Kajuryca Ha OOOralleHHYI0 TOPMOHAMU THTa-
TEJIBHYIO CpeAy MO0 IS MOJJAEp)KaHUs PocTa, JIMOOo ¢
1EJTbI0 UHIYKIIUU MopdoreHesa.

- Iepecajka Kajulyca Ha 0e3rOpMOHAJIbHYIO MUTATEIbHYIO NJI-11TK-2
cpeny aubO IJs MOAIepXKaHUS pocTa, 0o ¢ nensto uH- | [1K-2 NJI-211K-2
aykuuu Mopdorenesa. NJ-31K-2

- Iepecajika KaJulyca Ha CBEXYIO MUTATEeNbHYIO Cpeny JH-

00 [UIA TOAJEep)KaHUs pocTa, MO0 C LENbI0 WHAYKIUH
MopdoreHesa.
nepecajka Kajlyca Ha CBEXKYIO TUTATENLHYIO Cpeay.
62 | [lna3muna — 3to:
- koneueBas Mmoznekyna PHK, penmmmuupyromasics B KieTkax

ABTOHOMHO OT XPOMOCOMBI.

- konbuesas mousiekysa JIHK, permnupyromascs B KieTkax WJI-111K-2

ABTOHOMHO OT XPOMOCOMBI. [1K-2 N-2I1K-2

- nuHeiiHas mouekyia JIHK, perumunupyromascs B KieTkax NJ1-311K-2

ABTOHOMHO OT XPOMOCOMBI.

MOJIEKYJIa, PETTUIUPYIONIAsICs B KJIETKaX aBTOHOMHO OT XpOMOCO-
MBI
63 | [IpokapuoTsl — 3TO:
- TIPOCTEUIINE OJHOKJICTOYHBIE OPraHU3MBI.
- IpoCTeHIlne HEKJIETOUHbIE OpraHu3Mbl (OaKTepuu, CUHE-

3eJICHbIe BOJIOPOCIIH ), TEHETUYECKHI MaTepHall KOTOPBIX

pacroyiokeH B HEOKPYKEHHOM SIIEPHON MEeMOpaHOii WJI-111K-2

HYKJICOUJIE. [1K-2 NJI-2I1K-2

- MPOCTEUIINE MHOTOKJICTOYHBIC OpPraHU3MbI (OaKTepuH, NJI-3I1K-2

CUHE-3eJIEHbIE BOJIOPOCIIH).

MpOCTEH e OHOKIIETOUHBIC OPraHU3MBbI (OaKTEepHH, CHHE-3EJICHBIC
BOJIOPOCIIH), TEHETHUECKUI MaTeprall KOTOPBIX PacCIlOJIOKEH B He-
OKPYXEHHOM SIJIEPHOI MeMOpaHOil HYKJICOHIE.
64 | Ilpommdepanms — 3To: [TK-2 WJI-111K-2
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- pa3pacraHue TKaHU ITyTeM MEHOTHYECKOro
HOBOOOpa30BaHUS KIETOK.
- pa3pacTaHHe TKaHH ITyTeM MHTOTHYECKOTO
HOBOOOpa30BaHUS KIETOK.
- pa3pacraHue TKaHH.
HOBOOOPa30BaHUE KIICTOK.

WJI-2T1K-2
WJ1-3T1K-2

65

PexomOuHanus — 3To:

- 0OMEH reHeTHYECKHM MaTepHalOM MEXIY ABYMsI
ucxonusiMu Mosiekyinamu JIHK, 3akpenssrommin y
MOTOMCTBA HOBbIE KOMOMHAIINI TPHU3HAKOB.

- 0o0OMEH reHeTHYeCKMM MaTepHaJIoM MEXIy JABYMs
monekynamu JITHK.

- 00OMEH reHeTHYEeCKMM MaTepUaIioM MEXIY ABYMs
ucxogHeiMu MoJiekyanamu JTHK, npuBoasimuil K mosiBICHUIO
y IOTOMCTBA HOBBIX KOMOMHaIui npu3zHakoB. Ha
MOJIEKYJIIPHOM YPOBHE Pe3yIbTaTOM PEKOMOMHAIINH
SIBJIIETCSI 00pa30BaHUE PEKOMOMHAHTHBIX (THOPHIHBIX )
JIHK.

00MEH I'eHEeTUYCCKUM MaTCpraJIOM MCKAY ABY M KIICTKAMHU.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-311K-2

66

Peruukarnus — 31o:
- IpOLIECC CaMOBOCIIPOU3BEAECHUS HYKIEUHOBBIX KUCIIOT.
OcymiecTBisercs NyTeM CUHTE3a I0UepHUX HUTEH (perinK)
Ha UCXOAHOU MOJIeKyse (MaTpuIe).
- TIPOIIECC CAMOBOCIIPOU3BEIEHHS HYKIEHHOBBIX KUCIIOT.
- TIPOIIECC BOCIIPOU3BEICHUS HYKJIEHHOBBIX KHCIIOT.
IpolLecc, TPOMCXOIAMINN B HYKJICHHOBBIX KHCIOTAX.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

67

Pectpukrasel — 3t0:
- (depmenTsl, pazpesaromme PHK Ha ¢parMeHTHI B cTpOro
OTPE/IEIEHHBIX MECTAX.
- ¢epmenTsl, pa3pezatoumme JIHK Ha ¢pparmMeHTs! B cTporo
OIPE/IEIEHHBIX MECTAX.
- ¢epmenTsl, pazpesatomme JJHK Ha ¢pparmeHTs.
(depmenTrl, oTBedaronme 3a yapoenne JJHK.

ITK-2

WJI-111K-2
WJ1-211K-2
WJI-311K-2

68

ComaTtnueckas rTuOpuIn3aIus — 3TO CIUSHUE!
- COMAaTHYECKHUX KJIETOK.
- MPOTONJACTOB.
- IIOJOBBIX KJIETOK.
- KaJUTyCHBIX KJICTOK.
KJIETOK CYCIICH3UOHHOM KYJIbTYPBI.

[1K-2

WJT-1T1K-2
WJI-2T1K-2
WJT-3T1K-2

69

Kakum MeTo10M MOXHO IIPEO0IETh IPOraMHYK0 HECOBMECTUMOCTD
pacTeHui?

- OIUTOIOTBOPEHHEM iN Vitro.

- KYJbTYpPOH M30JIMPOBAHHBIX 3aPOJBIIICH.

- IOJIY4EHHMEM TaluIOuAHBIX PACTEHUM.

- KJIOHAJbHBIM MUKPOPA3MHOKEHHUEM PACTEHUH.
KPHOCOXPAHEHHEM.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

70

Kakum METO10M MOXHO ITPEOJI0JIETh TOCTTaMHYIO HECOBMECTH-
MOCTb pacTeHui?

- OIJIOZOTBOpPEHHEM iN Vitro.

- KyJbTYpOW H30JMPOBAHHBIX 3aPOIBIIICH.

- MOJYYEHHEM TarIOWJIHBIX PACTCHUI.

ITK-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2
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- KJIOHaJIbHBIM MUKPOPa3MHOKEHUEM PacTEeHUH.
KpUOCOXpaHEHUEM.

71 | Kakue HampaBiieHUs UCCIIEIOBAaHUM B KJIETOUHON MHKEHEPUHU pac-
TEHUH OTHOCATCS K BCIIOMOTATEIbHBIM METOJIaM, YCKOPSIOUIUM Ce-
JEKIUOHHBIN Iporecc?
- COMaTI/I'feCKaSI THOpPHUIN3AIHSL. UJ-11IK-2
ITK-2 NJI-21T1K-2
- KJIETOYHAs CEJIEKIIHS. } VT-3TTK-2
- TOJIy4eHHE TPAHCTEHHBIX pacTEHUH.
- MHKPOKJIOHAJIbHOE Pa3MHOXEHUE PACTEHHII.
BCE HAIIPaBJICHUS, IEPEUU CICHHBIC BBIIIIE.
72 | Kakue HanpaBIeHUS MCCIICOBAHNUN B KJICTOYHOW MH)KEHEPHH pac-
TEHUH OTHOCSATCS K OCHOBHBIM METOJ/IaM, YCKOPSIIOIIUM CEJIEKIIMOH-
HBIN TIporiecc?
- coMaruydeckas ruOpuau3anus. WJI-1T1K-2
- KpHOCOXpaHEHHUE. [1K-2 N-2T1K-2
- KyJIbTypa M30JMPOBAHHBIX 3aPOJIBIIIEN. WJ1-311K-2
- TOJIyYeHHE raryIONIHbIX PACTEHUH.
- MHKPOKJIOHAJIbHOE Pa3MHOXEHUE PACTEHUII.
BCE HaIlpaBJICHUS, IEPEUH CJICHHBIE BBILIE.
73 | Kakum MeTOoI0M MOKHO TOJyYUTh TallJIONHbIE PACTEHUs?
- OIJIOJOTBOPEHHEM IN Vitro.
- KYJbTYpPOW U30JIMPOBAHHBIX 3aPOABIIIEH. NJI-1T1K-2
- KYJIbTYpOH M30JUPOBAaHHBIX MBIIBHUKOB, MUKpOCHOp, buib- | [1K-2 NJ1-21T1K-2
LB Wa-3I1K-2
- KJIOHAJbHBIM MHUKPOPA3MHOXKEHHUEM.
KPHOCOXPAHEHHUEM.
74 | CycnieH3uOHHas KyJlIbTypa — 3TO:
- BBIpalllUBaHUE B JKUJKOW MUTATEILHOM Cpelie BO B3BEIICH-
HOM COCTOSHUU OTJEJIbHBIX KJIETOK WM MX HEOONbIINX
TPy MPU UCIOJIB30BAHUM alIapaTyphl, 00ecrneunBaro et
WX a’palyio U nepeMenimBaHue.
- BLIpaIII)mBaHHe B >1Pi1/1)11<0171 MUTATEILHON Cpeie B OCaXKACHHOM K-2 Eﬂégﬁg
COCTOSIHMM OTIENbHBIX KJIETOK HMJIM MX HEOONBIIMX TPYII ] H§:3HK:2
Ipy HUCHOJIb30BAaHWUU amnmaparypbl, oOecrneuuBaromen ux
a’palMIo U MIepEMEIINBAHHE.
BBIPAILMBAHUE B )KMIKOU MUTATEIBHOU Cpelle BO B3BEIIEHHOM CO-
CTOSTHUU OTAENBHBIX KJIETOK UM UX HEOONbIIUX IPYII PH U C-
N0JIb30BAaHUH aNMapaTyphl, 00ECIeYnBaIOIIEH HX Pa3MHOXKEHHE.
75 | ToTUNOTEHTHOCTH — 3TO:
- CBOMCTBO COMaTHMYECKHX KJIETOK MOJHOCTbIO PEan30BaTh IT-ATTK-2
TFEeHETUYECKUI MOTEHINAI 11eJIOr0 OpraHu3Ma K-2 VJI-2T1K-2
- cnocq6HQCTb COMATHYECKHUX KJIETOK PAa3MHOXATHCS B KYJIb- VT-31TK-2
Type 1n Vitro
CIIMSIHUE IPOTOIJIACTOB COMATUYECKUX KIIETOK.
76 | OUTOrOPMOHBI — 3TO:
- XHMHYECKHUE BEIIECTBA, BEIpaOAaThIBAEMbIC B MAJIBIX KOJHY - T-ATIK-2
CTBax B PACTEHMSIX U PETYIMPYIOIIME UX POCT U Pa3BUTHE K-2 VJI-21TK-2
- XHMHYECKUE BEIIEeCTBa, PEeryIupyrompe (poToCHHTeTHY e- VIT-31TK-2
CKYIO J1eATeJIbHOCTh PacTEHUI
BEIIECTBA, YYaCTBYIOIIME B TAMETOTE€HE3e
77 | Hubpug — sto: [1K-2 Wa-1I1K-2
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- TPOAYKT CIMUSHHUS KIIETOK. NJI-211K-2
- NPOAYKT CIOMSHMS KJIETOK, KOIJa TMOPH/ HACIEAYET AIPO WJ1-3I1K-2
OJTHOTO POJUTEIIS, & IIUTOIIA3MOH — JINOO IPyTroro
poauTes, 100 000UX pOIUTENIEH.
- TPOAYKT CIUSHUSA KJIETOK, KOT/1a THOPHI HACIEeqyeT aapa
000MX poIUTENCH.
PONYKT CIUSHUS KJIETOK, MOJTYYCHHBIH MPU THOPUIU3ALINY.
78 | Comatnueckuii SMOpUOreHE3 — ITO:
- mporecc 00pa3oBaHus 3apOABIIIEION00HBIX CTPYKTYP (IM- NJI-1T1IK-2
OpHOMIOB) B KYJIBTYPE TKAaHU U KJIETOK. I1K-2 NJI-211K-2
- 00pa3oBaHHE BEreTaTHBHBIX OPraHOB. WJ1-311K-2
CITSTHIE COMATHYECKUX KIIETOK.
79 | DOMOPUOKYIBTYpa — 3TO:
- KyJIbTypa U30JIMPOBAHHBIX 3aPOJIbIIIEH. NJI-111K-2
- KyJIbTypa U30JIMPOBAHHBIX DHIOCIIEPMOB. [1K-2 NJ1-211K-2
- KyJbTypa M30JMPOBAHHBIX CEMSAIMOYEK. WJ1-3I1K-2
BBIpAIlBaHNE MBUIBLIBI HA MICKYCCTBEHHOM NMUTATEIHHOM cpere.
80 | BekTop Ha OCHOBE TIa3MU/IbI IPEANIOYTUTEIBHENH BEKTOpA HA OCHO-
Be ¢arosoii JIHK Gnaronaps:
- 0onbLIOMY pa3Mepy. VJ-1TIK-2
- MEHbIIeH TOKCHYHOCTH. [K-2 WJI-21IK-2
N NJI-3T1K-2
- Oonplieit 4acTOTHI BKIIOYCHHUS.
OTCYTCTBHSI JIM3HCA KJICTKH X03SIMHA.
81 | IIperMyIIeCTBO PacTUTEIHHOTO CHIPbS, MTOTy4aEMOr0 IIPH BBIPAIIU-
BaHUHU KYJIBTYp KIETOK Tepel ChIPbEM, MOydaeMbIM W3 JAMKOpPaC-
TYIINX PACTEHUM: NJI-1T1K-2
- OonplIasi KOHIIEHTPAIHS 11eIEeBOro MPoIyKTa [1K-2 NJI-211K-2
- MeHbBIIAs CTOMMOCTB. WJ1-311K-2
- Oomee mpoCTOE U3BJICUCHHUE IIETIEBOT0 TTPOIYKTA.
BCE MEPEYHCICHHbIE (DAKTOPHI.
82 | AyKCHHBI — TEpMUH, O]l KOTOPBIM OOBENUHSIOTCS crenuuyeckue
CTUMYJISITOPBI pOCTA!
- g paClI“)I/ITgJ'IBHBIX TKaHEeH. WJI-1TIK-2
- AKTUHOMHIIETOB [K-2 WJ1-2T1K-2
. NJI-3T1K-2
- KMBOTHBIX TKaHEH
OaxTepuil.
83 | OgHNM U3 OCHOBHBIX YCIOBUH YCIIEITHOTO KYJIbTHBHPOBAHUS 30~
JMPOBAHHBIX OPTaHOB, TKAHEH, KJIETOK M MPOTOIJIACTOB SBJISETCS: NJI-111K-2
- cOOJII0JICHHE CTPOT O CTEPUIILHOCTH. [1K-2 NJI-211K-2
- BO3pAcT dKCIIAHTA. N/-31K-2
ONTUMAJIBHOE YU CJIO ACCAKEH.
84 | Acentuueckoe momenieHne, KOTOpoe HCIOIb3YIOT B OMOTEXHOJIO-
TUYECKUX JIA00OpaTOPUSIX HA3bIBACTCS: NJI-111K-2
- namuHap-00KcC. ITK-2 NJI-211K-2
- M3ONALUOHHEIN OOKC. WJ1-311K-2
aHTUMH(EKIIMOHHBINA OOKC.
85 | Llenp creprim3aliuu TUTATENBHBIX CPEI: VJL-1ITK-2
- paspyuieHue OaKTepHaIbHBIX CIIOP K2 WIL-21TK-2
- craOunm3anus Ka4eCTBEHHOT 0 H KOJMYECTBEHHOI'0 COCTaBa VI-311K-2
obecrieueHue TbIXaHUsI MUKPOOPTaHU3MOB-0H000BEKTOB
86 | I[IutarenbHBIE CPEBI CTEPUITUIYIOT: [TK-2 NJI-11T1K-2
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- aBTOKJIABUPOBAHUEM NJI-211K-2
- 00paboTKOli aHTHCENTHKAMU WJ-311K-2
o0JyueHueM
87 | Kak yacto KaJUTyCHYIO TKaHb ITEPECAKUBAIOT HA CBEXKYIO ITUTATEb-
HyO cpeny? NJI-1T1K-2
- d4epe3 4-6 Henenb. [TK-2 NJI-2T1K-2
- uepes 1-3 Henenu. NJ1-3IIK-2
kaxkaele 10 qHel.
88 | B cocraB nutaTenbHOM Cpebl BXOIST
- MHHEpaJbHBIC COJU, BUTAMHHBI, TOPMOHBI K2 gﬁ:;gllég
- MaKpOdJIEMEHTHI, BUTAMUHBI, TOPMOHBI VI-31TK-2
MHUKPO3JIEMEHTHI, BATAMUHBI, TOPMOHBI
89 | IlaccupoBanue — 3710:
- TEpPEeHOC TPAHCIUIAHTA HA CBEXYIO MUTATEIbHYIO CPEYy. TK-2 %:ggﬁg
" pasienierMe Kajutyca Ha (bparMeHThI. VI-311K-2
riepecaKa pacCTeHU B TEIUIAILY.
90 | Kakue mpuemMbl IPUMEHSIOT IJIs1 03I0POBJICHHSI TIOCaJOYHOTO MaTe-
puana oT BUpycoB?
- XMMMOTEpAIHS. K2 gﬁ:ggﬁg
- TepMOTeparnws. VI-3TIK-2
- METO/]] allUKaJbHBIX MEPUCTEM.
BCE MEPCUYMCIICHHBIC TPUEMBI.
91 | DnexTpodopeTUIecKHii METo — 3TO:
- C1oco0 pa3ziesieHus: MOJICKYJ B QJIEKTPUYECKOM T10JIe
- cmoco0 pasjeneHus MOJIEKYJI B IOTOKE JKHIKOIO PaCTBOPH- K2 gﬁ:ggﬁg
TEJIS IO NEUCTBUEM rpa)mez{Ta KOHIIEHTpaui VT-31TK-2
pas/ieseHnsl CMECH BEIECTB MO/ ACHCTBUEM AJIEKTPOMArHUTHOTO
TIOJIST
92 | B HacTosimiee BpeMsi HauOOJIbIIIee pacinpoCTpaHESHHE MY T JJIEK-
Tpohopes WJI-111K-2
- B NOJIMAKPUJIAMHUIHOM TEJIE. [1K-2 NI-211K-2
- B BOJHOM PacTBOpE. WJ1-3I1K-2
B KpaXMallbHOM Telle.
93 | B HacTosmiee BpeMst HanOoJiee 9acTo relib MOIMMEpHU3YIOT B WI-LTIK-2
- IUTaCTUHAX K2 WIT-21TK-2
- Vpr6KaX VJT-311K-2
KOHTEIHepax
94 | U3oanekTpuyeckas Touka — Takoe 3HaueHue pH, mpu kotopom
- 3apsaj Bcell GEIKOBOM MOJIEKYIIbI PABEH HYJIIO K2 gﬁ:ggig
- OeyKoBasi MOJICKYJIa JABHIKETCS K aHOIY VI-311K-2
OenKoBasi MOJIEKYJIa JBMXKETCS K KATOLY
95 | Ilo HampaBieHHIO (PpaKIIMOHUPOBAHKS pa3IMYaloT dJIeKTpodopes WJT-LTTK-2
- OJHOMEpHBI 1 ABYMEPHBIit } K2 WI1-21TK-2
- TOPHU3OHTAJIBHBIN M BEPTUKAIHHBIN VIJI-31TK-2
psIMON M 0OpaTHBIM
96 | IIpu nBymMepHOM BIeKTpodopese pa3iesiecHue cMeceil MPOBOIST
- CHayYaJja B OJJHOM HarpaBJICHUH, a 3aTeM — B HAIIPABIICHHUH, VJL-1ITK-2
nepreHANKYJISIPHOM IIEPBOMY K-2 WJ1-21TK-2
- CHauaja B TOPU30HTAILHOM HaIlpaBJICHUH, 3aTEM B BEPTH- VI-31TK-2

KaJIbHOM HalTpaBJICHUU
CHa4dajla MCTOJOM HAaTHBHOTI'O SHCKTpO(bOPCSa, 34TCM B JCHATYpHU-
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PYIOIUX YCIOBUSIX

97

ANBOYMUHBI — 3TO OCJIKM PaCTBOPUMBIE B

 Bole WJT-11TK-2
MK-2 | WI-2TK-2
- cmhpre WJ1-31TK-2
pacTBopax coJiei
98 | '10OyaMHEI, — 3TO OEIKH PACTBOPUMEIE B
- g pacTBOpax coiei P ’ UA-1IK-2
[1K-2 NI-2T1K-2
- crmpre UJI-3TTK -2
BOJIC
99 | IIposaMuHBI — 3TO OEJIKU PAaCTBOPUMBIE B
’ - BO,Z[HO-CHI/IpTOBLIX]i‘)aCTB(i)aX WJL-LTIK-2
: [K-2 | WJI-2IIK-2
- pacTBopax wesouei VII-31TK-2
pacTBOpax CoJe
100 | I'moTeHuHbI — 3TO OEJKK PacTBOPHMEIE B
- KHCJBIX WJIM LIEJOYHBIX pacTBOpax WJI-1TIR-2
[1K-2 N-2T1K-2
- BOJIHO-CIIUPTOBBIX pacTBOpax VJT-311K-2
cCrpTe
101 TSl KICHTU(PHUKALIUA COPTOB Y 36PHOBBIX UCIOJIB3YIOT
: - HHpOJ‘I%)MI/IHIIIJI PIORYER ’ WJ-1IIK-2
MK-2 | WJI-200K-2
- TIOTCHUHBI VIT-311K-2
100 yJTMHBI
102 T UICHTA(UKALIMK COPTOB MIIEHUIIBI UCIIOJIB3YIOT
. - HFHI/Iag)I/IHI)IH P ! Yo MJ-11K-2
I — [K-2 | WJ-2TIK-2
WJI-3T1K-2
3€UHBI
103 Tl UACHTU(PHUKALIMY COPTOB OBCA UCIIOJIb3YIOT
: - aBeHI(/il)HBI b g VJ-1TIK-2
[1K-2 NI-2T1K-2
- TIIMAJIMHBI VIJT-31TK-2
3EHUHBI
104 T UACHTU(PUKALIUU COPTOB SUMEHS UCIOJIBb3YIOT
. - HFOpI[g)I/IHHH b g NJ-111K-2
MK-2 | WJI-210K-2
- TJIMAJMHBI VII-31TK-2
3€UHBI
105 Tl ©ICHTU(PUKAIUHA COPTOB (TUOPUIOB) KYKYPY3bl UCIOJIB3YIOT
it : HSGHHE; LUK COPTOB (THOPHLIOB) KYKypY y IT-ATTK-2
— [1K-2 NI-2T1K-2
WJT-31TK-2
ABCHUHBI
106 | Ckopoctb nBmwxkenus ¢pparmentoB JIHK B arapo3nom resne 3aBUCHT
OT:
- pa3mepa MOJIEKYJIBI. N-111K-2
- KOHIICHTpAILIMHU arapo3bl B Telie. [TK-2 N-211K-2
- paszMepa MOJEKYJIbl M KOHIIEHTPAI[HU arapo3bl B rejie. NJ-31K-2
- HANpPSHKEHHOCTH 3JIEKTPHYECKOT 0 MOJIS.
BCEX MEPEYNCICHHBIX (DAaKTOPOB.
107 ]r361:113ﬂ}fann3nposaTb JIHK B arapo3Hom resme MOXHO I1OCJIE OKPACKH WIT-TIK-2
: MK-2 | WI-2T1K-2
- OpOMMCTBIM 3THIUEM WT-31TK-2
OpoM(}EHOTIOBBIM CHHHM.
108 | DTaJOHHBINA CIIEKTP MIIECHHUIIBI COCTOMT U3 30H, COOTBETCTBYIOIIUX NJI-111K-2
OMOXUMHUYECKUM (PAKIUIM [1K-2 NJI-21T1K-2
-afro NJI-3T1K-2
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109 | In vitro — 3T0 IpoBECHHE OMBITOB WLTIK-2
- B «IIpOOMPKE» BHE KUBOTO OPraHu3Ma K-2 VJI-2TIK-2
- Ha )KUBOM OpTraHH3Me VIJT-31TK-2
- Ha PACTUTEJIbHBIX OpraHU3Max

110 | K 3amauaM coBpeMEeHHON OMOTEXHOIOTHU OTHOCSTCS: JT-1TTK-2
- 03/10POBJICHUE [10CA/I0YHOTO MaTepHaa K2 WJL-21TK-2
- M3MCHCHNE ICHOTHIA PaCTeHHH VIJT-311K-2
- U3MeHeHue (EeHOTUIIAa PaCTeHUN

111 | K 3amayaM COBpeMEHHONU OMOTEXHOIOTUU OTHOCSATCS: WT-LTTK-2
- CO3/IaHHE COPTOB CENbCKOXO35HCTBEHHBIX PaCTeHH K-2 WII-21TK-2
- U3MEHEHUE a/IANITUBHOCTH PACTCHUN VI-31IK-2
- U3MeHeHue ¢peHoTumna pacTeHui

112 | K 3amauaM COBpeMEHHOW OMOTEXHOJIOTHU OTHOCSTCS: IT-ATTK-2
- pa3MHOKEHHUE pacTeHH § TK-2 WJ1-21TK-2
- U3MEHEHHUE aIalITUBHOCTH PacCTeHUN VIJI-31TK-2
- U3MeHeHue (GeHoTuIna pacTeHui

113 | OgHUM U3 OCHOBHBIX YCIIOBUH YCHEUIHOTO KYJIbTUBUPOBAHUS U30-
JMPOBAHHBIX OPraHOB, TKAHEH, KJIETOK U MPOTOIIACTOB SBJISETCA NA-1I1K-2
- co0JII0ICHNE CTPOrol CTEPUILHOCTH [1K-2 N-2T1K-2
- BO3pACT IKCIUIAHTa NJ1-311K-2
- OIITUMAJIbHOE YUCJIO ITaccaxen

114 | AcenTtrueckoe moMemnieHue, KOTOpOe MCIOIb3YIOT B OMOTEXHOJIO-
TUYECKUX JIA0OpaTOPHUSIX HA3BIBACTCS NJI-111K-2
- TaMUHap-00KC [1K-2 NJI-211K-2
- U3OJISIIUOHHBIN OOKC NJI-3TIK-2
- aHTUMH(EKIMOHHBII O00KC

115 | Lenb crepuin3anuy NTUTATEIBHBIX CPE WT-LTTK-2
- pa3pylieHHe OaKTePHATBLHBIX CIIOP K2 VJL-21TK-2
- cTa0uIM3anus KAUeCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa VIT-31TK-2
- o0ecrieueHre JpIXaHUsI MUKPOOPTaHMU3MOB-0H000HEKTOB

116 | ITuTaTenbHbBIE CPENbl CTEPHIIU3YIOT IT-ATTK-2
- ABTOK/IaBUPOBaHHEM K2 WI1-21TK-2
- 00pabOTKOI aHTHCENTHKAMU VIJT-311K-2
- 00JTyueHneM

117 | AuddepeHuupoBKa KIETOK — 3TO
- IPOILIECC MPEBPAIICHUS HECICIIHAIN3HPOBAHHBIX 3aPOJIBIIICBBIX NJI-111K-2
KJIETOK B Pa3JINYHbIC KIICTKA OpraHU3Ma [1K-2 NJI-2T1K-2
-fpoliecc u3MeHeHus QyHKIMI y3KOCH eUaTU3UPOBAHHBIX KIETOK N/-31K-2
- yTpaTa cnenuduyeckux QYHKIHHA CeHaIM3HPOBAHHBIX KIETOK

118 | lenuddepeHnmrpoBKa KIETOK — 3TO
- yTpaTa KJeTKaMH creu(uIecKiuX CBOMCTB C BO3BPALICHHEM HX K
00J1€€ IPUMHUTHBHOMY CTPOEHUIO U (PYHKIHAM K2 gﬁ:ggﬁg
- Ipolecc U3MEHEHUs (PYHKIMHA Y3KOCTISIIHATN3UPOBAHHBIX KJIIETOK VIT-31TK-2
- IpoILIeCC MPEBPAIICHUS HECTICIIHAIN3UPOBAHHBIX 3aPOJIBIIIICBBIX
KJICTOK B Pa3JIMYHbIC KIICTKH OpPraHu3Ma

119 | ®uToropmMoHsl — 3TO
- XUMHYECKHE BEIIECTBA, BhIPa0aThIBAEMbIC B MAJIBIX KOJIHMUYECTBAX B K2 Eﬁ:%gllig
PACTEHUSX U PETYIMPYIOIINE UX POCT U Pa3BUTHE VIJT-311K-2

- XMMUYECKH € BEIIECTBA, PEryIHpyoIue GOTOCHHTETHIECKYIO Jle-
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SATCIBHOCTD paCTeHI/Iﬁ
- BEIICCTBA, YUACTBYIOIIIHME B TaMCTOI' CHE3C

120 | K aykcuHaM MpHHAIIICKUT
CHYK WJT-11TK-2
MK-2 | WI-21K-2
- bAIl WJI-31TK-2
- ABK
121 | K uuTOKMHNHAM OTHOCHUTCS
BB ATI WJT-11TK-2
“HYK [1K-2 NI-2T1K-2
WJ1-311K-2
- ABK
122 | Kakoe COOTHOIIIEHHE TOPMOHOB PETYIUPYET IMPOIIECC PU3OTeHe3a
(oOpa3zoBaHuE KOpHEH) B KAJITyCHOM TKaHU WJI-1T1K-2
- AyKCHUHOB 00JIbIlI€, YeM ITUTOKUHUHOB IK-2 W-2I1K-2
- IUTOKUHUHOB OOJIbIIIE, YEM ayKCHHOB WJ1-311K-2
- ipeoOJsiaanue rTuO0epesuTHHOB
123 | Kakoe cOOTHOIIEHHE TOPMOHOB PETYIMPYET Ipoliecc 00pa3oBaHue
aJIBEHTUBHBIX MIOYEK B KAJUTYCHOW TKaHU NI-1T1K-2
- HUTOKHHUHOB OO0JIbIIIE, Y€M ayKCHHOB IIK-2 WA-2I1K-2
- AyKCHHOB 6 OJIbIIE, YeM IIUTOKUHUHOB NJI-3I1K-2
- npeobJiajaHne ruo0epesuIiHOB
124 F;ET}&COO(SP%OB&HHG MIPOUCXO/NT Ha Cpelax, CoJepKaIInX JT-1TTK-2
6 BAL MK-2 | WJI-21TK-2
WJI-3T1K-2
- ABK
125 | Kak yacTo KaluTyCHYIO TKaHb IIePECaKUBAIOT HA CBEXKYIO MUTATEb-
HYIO cpeny NA-1I1K-2
- 4-6 Henenn IK-2 WJI-211K-2
- 1-3 nenmens WJ1-311K-2
- kaxxaele 10 quen
126 | B cocraB mUTaTEILHON CPEbl BXOJAT
- MUHEPAJIbHBIC COJIN BHIT)ai\I/[HHLI IJ"IOpMOHBI UA-1IK-2
’ ’ [1K-2 NI-2T1K-2
- MaKpO3JIEMEHTBI, BATAMHHBI, TOPMOHBI VJI-3TIK-2
- MUKPO3JIEMEHTBI, BATAMHHBI, TOPMOHBI
127 | IlaccupoBaHHUE — ATO
- IEPEHOC TPAHCIUIAHTA Ha CBEKYIO IIUTATENBHYIO CPENY WJL-LTIK-2
[1K-2 NI-2T1K-2
- pasZieneHne Kajutyca Ha (dbparMeHThI VIJI-31IK-2
- IepecaKka pacTeHUM B TEILIUILY
128 | Tpancrutant — 310
- YaCTh KaJUTyCHOM TKaHH, HCIOJIb3yeMasl J1J1s1 IEPEHOCA HA CBEXYIO NI-111K-2
MUTATEIbHYIO CPENY ITK-2 N-211K-2
- 4aCTh PACTEHMS, HCIIONb3yeMas JJIs TOJIyYeH s KaJLlyca NJ-31K-2
- 4aCTh PaCTEeHUs, UCIOJIb3yeMas ISl KyJIbTUBUPOBAHMS in Vitro
129 | Ilpu peryiasipHOM MacCUPOBAHUH CITIOCOOHOCTH K JICTICHHIO MOXKET
MOJI/IEPKUBATHCSI B TEUEHUE N1-111K-2
- IECSITKOB JICT I1K-2 W-2I1K-2
-1roma I/Iﬂ-3HK-2
- 1 mecsna
130 | YacTp KamryCHOM KyJIbTYpBbI, HCIOJIB3YEMOM [T Tepecaiky Ha IT-ATIK-2
CBEXXYIO TUTATEILHYIO CPEY, Ha3bIBaCTCsI K2 WI1-21TK-2
- TPaHCILJIAHT VIJT-311K-2

- (pparmeHT
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- UHOKYJTIOM
131 | ComaTruecKuii SMOPHOTreHE3 — ATO
- TIporiecc 00pa30BaHUs 3aPOABIIICIOA00HBIX CTPYKTYP (3MOpHOU- NJI-1T1K-2
JIOB) B KYJIBTYPE TKaHU M KJIETOK I1K-2 NJI-211K-2
- 00pa30BaHUE BEr€TaTUBHBIX OPraHOB NJ-3T1IK-2
- CJIMSIHHE COMAaTHYECKUX KIICTOK
132 | Opranorenes — 3to
- IpoIiecC BOSHUKHOBEHUS B HEOPraHW30BAHHO pacTyIIEeil Macce NJI-11TK-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OPTaHOB (KOpPHEH 1 moOeron) ITK-2 WJI-211K-2
- (hopMUPOBaHHE OPraHOB B 3aPOJIBIIIEC NJI-3I1K-2
- TIporiecc 00pa3zoBaHUEM dSMOPHOUJIOB
133 | Dkcmma"T — 310
- U30JIMPOBAHHBIC YaCTH PACTEHHUSI, TPEIHA3HAYCHHBIE JIJISl KYJIbTH - NJI-111K-2
BHUPOBAHU in Vitro )parMeHTH TKAHH ITK-2 WJI-21T1K-2
- parMeHT KanIyca s CyOKYJIbTHBUPOBAHUS NJ1-3IIK-2
- KyJbTypa KJIETOK, BOSHUKIIIASI U3 OJHOMN KJIETKH
134 | TOTUIOTEHTHOCTb — 3TO
- CBoﬁSTBo COMAaTHYECKUX KIIETOK IMOJTHOCTHIO PEaT30BaTh I'EHETH - IT-ATTK-2
YECKUH MOTSHIIHAI I[EJIOT0 OPraHu3Ma ' K2 WIT-21TK-2
- _cnoco6HOCTL COMAaTHYECKUX KIETOK Pa3MHOXKATHCS B KYJIbTypE in VI-3TIK-2
VItro
- CIIMSIHAE MTPOTOIJIACTOB COMATHY €CKUX KIIETOK
135 | CBOMCTBO TOTUITIOTEHTHOCTH PACTUTEIBHOM KJIETKHU JISKHUT B OCHOBE WIT-ATIK-2
- KIIOHAJIbHOTO MUKPOPa3MHOXKEHUS pacTeHUI
- COMaTHYEeCKOH mé)plfz[maunn b TIK-2 UA-211K-2
NJI-3T1K-2
- IOJTy4CHUSI OMOJIOTUYECKH aKTHBHBIX BEIIICCTB
136 | [lonsTue «cpena It KyIbTUBUPOBAHUS BKIIFOYAECT:
- COBOKYITHOCTb MTapaMeTPOB, OTPAKAIONINX KAUCCTBECHHBINA M KOJIH-
YECTBEHHBII COCTaB KOMITOHEHTOB IMUTATEIBHOMN Cpeibl U e (pr3u- WJL-LITK-2
KO-XHMHECKHE I (bmnonomqfcxne cBoficTBa K2 WI1-21TK-2
- ONPEICIICHHBIH KAUECTBEHHBIH M KOTMIECTBEHHBIH COCTaB KOMITO- VJT-31TK-2
HEHTOB MTUTATEILHOU CPEIbI
- pusuKO-xUMHIYECKHe U (PU3HOTOTHUECKHE TTOKA3aTE N MTUTATEIb-
HOW Cpelibl
137 | HazoBute pepMeHTHI, KOTOPhIE TPUMEHSIOTCS B TEHHOW MHIKEH e-
17078
f)PeCTpI/IKTa:u,I; V]-1I1K-2
JTurassr- ITK-2 NN-2I1K-2
’ NJI-3T1K-2
- JHK-mommepasa;
-BEPHBI BCE OTBETHI.
138 | buorexHosoruy NPUMEHSIOT B
- OMOCHHTE3¢ XUMHYCCKUX BEIIECTB;
- mepepaboTKe OTXO/0B; W]-1I1K-2
MK-2 | WJI-21TK-2
- TIOJTy4CHUH (peleeHTOB; VIJI-31TK-2
- CeTIbCKOM XO3SIICTBE;
- BCE OTBETHI BEPHBI
139 | B ocHOBe KyJIbTHUBHPOBAHMS KJIETOK PACTEHUH JIeKAT J[BA CBOWCTBA
(OTMETUTH BCE MPABUIIbHBIE OTBETHI): NJI-1T1K-2
- TOTUIOTEHTHOCTb; I1K-2 NJI-2T1K-2
- CIIOCOOHOCTH K (DOPMHUPOBAHHUIO KAJLIYCa; W/-311K-2

- CIOCOOHOCTH KJIETOK MU depeHInpoBaThCS;
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- CIIOCOOHOCTH K perecucpanuun

140 | B cocraB XHUJIKOM MATATEIBLHON CPEbI IS TOJIYYCHHS KJICTOUHON
CYCIIEH3UHU BXOJUT (BBIOpATh BCE MPABUIBLHBIC OTBETHI):
- AMCTWJIJIMPOBaHHAs BOJA;
- COJI MaKpO3JIEMEHTOB;
- COJIM MHKPODJIEMEHTOB; UA-1IIK-2
[1K-2 NI-2T1K-2
- BUTAaMUHBI, VIT-311K-2
- caxaposa;
- PEryJIATOPHI POCTA;
- arap;
- BCE BBIIICTIEPEUNCICHHOE
141 | Caxapo3za B cOCTaBe MUTATEIHLHOW CPEIbl HYXKHA JJIS WJT-ATTK-2
- YIJIEBOHOTO MTUTAHUS PACTUTEIBHBIX KJIETOK M TKAHEH;
- zl;BBIHIiHHH OCMOTqu(I:)KOFO JaBIIEHUS CPEIIbL; ’ [K-2 WJ1-2T1K-2
WJT-3T1K-2
- IO/IaBJICHUS] MUKPOOPTaHNU3MOB
142 | HeoOX0IMMBIM yCJIOBUEM PaOOTHI C KYJIbTYPOM U30JUPOBAHHBIX
TKaHEeH SBISCTCS: N/I-111K-2
- IOCTOSIHHOE OCBEIIeHNE NH(PPAKPACHBIM CBETOM; [1K-2 N-211K-2
- cOOJII0ICHUE CTPOrON CTEPUITBHOCTH N-3I1K-2
- XpaHEeHUe TKaHEeH B MOPO3HIIbHOM Kamepe
143 | CtepuIbHOCTD — 3TO:
- OTCYTCTBHE MaTOT€HHBIX OPTaHU3MOB B PACTECHUU;
- OTCYTCTBHEC MHUKPOOPraHU3MOB B 3KCHJIAHTC, N1-111K-2
- OTCYTCTBHE BCEX BUJOB MUKPOOPraHU3MOB Ha I1IOBEPXHOCTSX, [TK-2 NJ1-21T1K-2
000pYyI0BaHIH, SKCIUIAHTAX; NJ1-311K-2
- OTCYTCTBHUE BUPYCOB U OaKTepuil Ha MOBEPXHOCTSIX, 000py10Ba-
HUH, SKCIIJIaHTaX
144 | Ha nutatenbHyIO cpey MUKPOOPraHU3MbI MOTYT MOMAAaTh:
- U3 BO3/1yXa;
- U3 DKCILJIAHTA;
- M3 HECTEPUJIBHON BOJIBI; NJ-111K-2
I1K-2 NJI-2T1K-2
- C PYK UCCIIeI0BaTeNs; VIJT-31TK-2
- C HECTEPUJIbHBIX HHCTPYMEHTOB;
- HeCcTepuJIbHas MOCya;
- BCE OTBETHI BEPHBI
145 | Yewm oOycioBiieHa HEOOXOAMMOCTD COOJIIOICHHS CTEPUIILHOCTH TPU
KYJIbTUBHPOBAHUH M30JMPOBAHHBIX KJICTOK U TKaHEH? JI-1ITK-2
;-[ﬁII?/IGHGHI/ICM COCTaBa MUTATEIbHOU CPE/bl B Cllydae KOHTaAMUHa- K-> VJL-21TK-2
’ WJI-3T1K-2
- BpEAOHOCHOCTHIO (DUTOMATOT €HOB;
- 0COOCHHOCTSMHU (PU3HOJIOTUHU KJIETOK B YCIOBHSIX 1N Vitro
146 | Ilpu crepuim3aluy SKCILIAHTOB BaXKHO (BBIOpaTh BCE MPABUJIbHBIC
OTBETHI): WIT-ATIK-2
- TOTOBUTH CTEPHIIM3YIONINI pacTBOP B JJAMUHAPHOM OOKCE; K-2 WI1-21TK-2
- KOHI[EHTpaLUs CTEPUIU3YIOIIEr0 pacTBOpPa; VT-31TK-2
- BpeMsl DKCIIO3HIINH;
- MaTepual nocyJibl, B KOTOPOW MPOBOAUTCS CTEPHIIN3ALIUS
147 | HampaBiieHUs UCTIONIB30BaHUS KYJIbTYphl KJIETOK U TKaHEl (0TMe- IT-ATTK-2
TUTh BCE MPABUIIBHBIC OTBETHI): K- WI1-21TK-2
- IOJTy4CHUE KJIOHOB IICHHBIX T'€HOTHUIIOB; VIJT-311K-2

- HOJIY4YCHHNEC HOBBIX IT'CHOTHUIIOB,
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- IIOJIy4CHUC BTOPUYHBIX MeTabO0JINTOB

148 | LleHHOCTH YABOEHHBIX I'aMJIONJ0B B TOM, YTO OHH SBJISTIOTCS WJT-LTTK-2
- TOMO3UT'OTHBIMU PACTEHUSAMU; K2 WI1-21TK-2
- T€TePO3UTOTHBIMU PACTEHUSMU; VIT-31TK-2
- KJIOHAMH UCXOJHOT'0 pacTEeHUs

149 | YBoeHHBIE ramionibl MOXKHO MOJy4aTh B KYJIbType (OTMETHTD BCE
MIPaBUJIbHBIE OTBETHI)
- MEpHUCTEM;
- OyTOHOB; WJI-1T1K-2
- 3aBsI3CH; ITK-2 NJI-2T1K-2
- ceMsIoYeK (CeMs3a4aTKoB); NJI-3IK-2
- IBJIbHUKOB;
- MUKPOCTIOD;
- BBICEUEK JIUCTA

150 | [leneHue KJIETOK MOCIE TOMEILIEHUs Ha MUTATENbHYIO Cpey
- HAUMHAeTCs He3aMeUINTENbHO;
- HAUMHAETCS TOJIBKO I1OCIE MPOXOKIEHUS JIATEHTHON (pa3bl — MOA- NJI-1T1K-2
TFOTOBKE K MUTOTHYECKHUM JICJICHHUSIM, BO BPEMsI KOTOPOM KOJINY e- [1K-2 NJI-2T1K-2
CTBO KJICTOK HE YBEIMYUBACTCS, NJ1-311K-2
- PaBHOMEPHO IPOI0JDKAETCS J10 MTePECca ki Ha CBEXKYIO MUTATEIIb-
HYIO Cpeny

151 | ITomemenue 1a00paTOPUN CTEPUIU3YIOT
- B aBTOKJIABE;
- CIIUPTOM; NA-1I1K-2
- CYX0XapoM; [TK-2 NJ1-2T1K-2
- yIbTpauoIeTOM; N-3I1K-2
- TUTIOXJIOPUTOM HATpHUS;
- paauanuen

152 | Jlns n3beranusi KOHTAMUHAIIMH TPOBOIUTH Pa0OTHI 110 BBEICHUIO B
KyJIBTYpY In Vitro He00X0AMMO
- B AaBTOKJIABE; NI-111K-2
- B CBETOBOM KOMHATE; I1K-2 NJI-2T1K-2
- B IJAMMHAPHOM O OKCe; WJ1-311K-2
- B MOEYHOI KOMHaTe;
- B KOMHATE JUIsl IPUTOTOBJICHHSI TUTATEIBHBIX CPEX

153 | Kamryc MOXXHO TTOJTy9HTh
- U3 000K TKaHU; NJI-1T1K-2
- U3 M000M KUBOKH HEMH(UIIMPOBAHHON TKAHU; [1K-2 NA-2T1K-2
- TOJIBKO U3 MEPUCTEMATUYECKON TKAHU; NJI-3I1K-2
- TOJIbKO U3 COMAaTHYECKON TKaHU

154 | YcnoBus hopmupoBanus Kajutyca (BbIOpaTh BCe MPaBUIIbHbIE OTBE-
ThI): NJI-1T1K-2
- MEXaHUYECKOE MTOBPEXKICHUE TKAHEH; IIK-2 NJ1-211K-2
- IOCTATOYHOE KOJIMYECTBO aYKCHHOB M INTOKMHUHOB; NJ-3TIK-2
- KyJbTUBUPOBAHUE in Vitro

155 | K uaruburopam pocra pacTeHuid OTHOCSTCS (BBIOpATh BCE Mpa-
BWJIBHBIC OTBETHI):
- AYKCHHBI, UA-1IK-2
- IATOKUHUHBI; 1K-2 WJI-211K-2

’ WJ1-311K-2

- abcum30Bas KUCIIOTA;
- THO0epeIuInHbL;
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- OTHUJICH

156

Paznuna mexxay aMOprouI0M U SMOPHOHOM (3apOJIBIIIIEM ) 3aKITHO-
qaercs B

- CTaJIUAX Pa3BUTHUS;

- IPOUCXOXKICHUH,

- I TENBHOCTH KYJbTHBUPOBAHUS

[1K-2

WJI-1T1K-2
WJI-2T1K-2
WJI-3T1K-2

157

Yrto He0OX0IMMO ISl YCIEIIHOM ajanTallii pacTeHH -
pereHepaHToB, MOJYYEHHBIX B YCIOBUSX 1n Vvitro (BBIOpaTh Bce mpa-
BUJIbHBIE OTBETHI)?

- THIATEIBHO OTMBITh PACTEHHE OT OCTATKOB MUTATEIbHON CPEIBI;

- IPOBOAMTD AJANTALMIO B CTEPUIIBHBIX YCIOBUSX;

- HAKPBITh PaCTEHUE TUIEHKOH/KOHTEHHEpOM

- IepecauTh pacTEeHHe Ha CBEXKYIO MUTATENbHYIO CPey 3a 2 CyTOK
JI0 afianTauuu

ITK-2

WJI-111K-2
WJI-211K-2
WJI-311K-2

158

Haubornee nerko mporcxoau pereHeparus noderos U3 cleayromux
THUIIOB SKCIIJIAHTOB (BO3MOXKHBI HECKOJIBKO OTBETOB):

- JIUCT;

- Y3€J C IOYKOM;

- cTeOeb,

- CEMEHa;

- IOYKa;

- CEeMSAIOYKA;

- KOpEHb

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

159

B xakom Buie MaKpO- 1 MUKPO3JIEMEHTHI IIOCTYNAIOT B paCTEHUE U3
MHUTATEIbHOUN Cpebl?

- B BUJI€ OKCH/JIOB;

- B cBoOOIHOHU (hopme;

- B BU/I€ HOHOB;

- B BUJI€ CBOOO/IHBIX PaJIUKAJIOB;

- B BUJI€ KU CJIOT;

- B BUJI€ COJIer

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

160

KastycHble KJIETKH MOT'YT pa3indyaThCsl
- 1o mopdoJoruu;

- 110 TCHOTHUITY;

- IENUTHCS ACHHXPOHHO;

- TI0 SKCIPECCHUU T€HOB;

- BCC OTBETHI BEPHBI

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

161

CBeToBasi KOMHAaTa — 3TO KOMHATa, I11e

- IPOU3BOIST BBEJICHUE IKCILUIAHTOB B KYJIBTYPY 1N Vitro;

- TOTOBAT IIUTATEIBHYIO CPENY;

- BBIPAIIMBAIOT PACTEHUH, C KOTOPHIX OTOMPAIOT HKCIIIIAHTHI;

- BBIPAIIMBAIOT PACTEHUS TIOCIIE BBEACHUS B KYIBTYPY in Vitro

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

162

IIpaBuiia xpaHeHUs] XUMUYECKUX PEAKTUBOB JJIsl IPUTOTOBJICHUS
MIUTATEJIbHBIX CPEL;

- XUMUYECKHAE PEAKTUBBI CIEAYET XPAHUTh B COOTBETCTBUM C UH-
CTPYKLIMEH HA YIIaKOBKE;

- XUMUYECKNE PEAKTUBBI CIEAYET XPAHUTh B XOJIOJUIBHUKE;

- XUMUYECKUE PEAKTUBBI CIEAYET XPAHUTh B MOPO3UIIbHOM KaMepe;
- XMUMUYECKHE PEAKTUBBI CIIEYET XPAHUTh B IKa(y MpU KOMHAT-
HOM TeMIIepaType

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

163

I'ucrorenes — 310 popmMupoBaHue

I1K-2

WJI-1T1K-2
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- MOJISIPHBIX CTPYKTYP; NJI-211K-2
- KOpHEi; WJ1-31TK-2
- mupepeHITMPOBAHHBIX TKAHEH;
- KaJuIyca
164 | Mukpo4yepeHKOBaHUE — ITO:
- pa3pe3aHue cTedJis Ha 4acTH, YTOOBI B KayKJJOM (pparMeHTe Haxo-
IAJIACH XOTs OBI O/THA ITOYKa; NI-111K-2
- Hape3aHue cTe0JIs Ha YacTH JUTMHOM He Ooiiee 1,5 cM; I1K-2 NJT-211K-2
- Hape3aHue KOPHEIJI01a Ha YacTH; NA-3I1K-2
- Hape3aHUe Ha YaCTU CTEPUIIbHBIX TOOETOB, YTOOBI B KasKJIOM
(parmMeHTe HaxoauIach X0Ts OBl OJTHA MOYKA
165 | Crepunmzanus NUTaTENbHBIX CPeJl OCYIIECTBIsIETCs (BEIOEpUTE BCe
IpaBUJIbHBIE OTBETHI)
- B cymwiibHOM mkady npu temmnepatrype 150-1800C; WJI-1T1K-2
- B JAMMHApHOM OOKCE C MCI0JIb30BAaHUEM (DUIIbTPCTEPUIIN3ALUY; [1K-2 NJ1-211K-2
- punbTpCTEpUIM3AIIKE B YCIOBHAX JIA00pAaTOPHH; WJ1-3I1K-2
- C IOMOIIIbIO CTEPUIIN3YIOLUX PACTBOPOB;
- B aBTOKJIaBE
166 | KynpTuBHpOBaHUE CyCIIEH3MOHHON KYJIBTYPHI KIETOK OCYIIECTBIISI-
ercs
- B YCJIOBUSIX CBETOBOM KOMHATHI, NJI-1T1K-2
- B JJAMUHapHOM OOKce; IIK-2 WJI-211K-2
- B aBTOKJIABE; NJ1-311K-2
- Ha IIeHKepe;
- B TepmMonikady
167 | HampaBieHue mpoiiecca opraHoreHe3a B KyJIbType TKaHEH 3aBUCUT
OT:
- TEHOTHUIIA UCXOIHOI' O PACTEHUS; NI-111K-2
- BO3pacTa UCXOJHOIO0 PaCTEHUM; [1K-2 NJI-2T1K-2
- COCTaBa MUTATENbHON CPENBI; NA-3I1K-2
- (puznueckux yciaoBuil KyJIbTUBHPOBAHUS;
- BCE OTBETHI BEPHBI
168 | Ilpsmoii smOpHroreHes3 — 3To GopMUpPOBaHUE
- KOpHeH M3 KJIETOK Kajlyca UJI-1T1K-2
- KOpHEH U3 KJIETOK IKCIJIaHTa [1K-2 N-211K-2
- 3apOJBIIENON00HBIX CTPYKTYP U3 KJIIETOK Kajuryca UJ-3IK-2
- 3apoABINIENOOOHBIX CTPYKTYP U3 KJIETOK SKCIJIaHTa
169 | CtokoBbIe pacTBOPHI B KYJIBTYpE IN Vitro — ato:
- PacTBOPBI JJIs IPUTOTOBJIEHUS CTEPUIIU3YIOIIUX PACTBOPOB NJI-1T1K-2
- pacTBOPSHI JIJISI IPUTOTOBJICHUS MUTATEILHON CPEJIbl ITK-2 N-211K-2
- pacTBOPHI AJIs CTEPUIN3ALMN PACTUTENLHOIO MaTepuaa NJ-31K-2
- pacTBOPHI 7151 00e33apakuBaHUs MOBEPXHOCTEH
170 | B xauecTBe MCTOYHHKA AyKCHHOB UCIOJIb3YIOT
- Kunerun WJ-1IIK-2
[K-2 | WJI-21TK-2
- Tummnasypon VT-31TK-2
- 2,4-muxnopdeHoKCUyKCYCHYIO Kucioty (2,4-11)
171 | st momydenusi 100 Mut KJIETOYHON CYCNEH3UU JOCTATOYHO ...T
CBEXEW KaJlITyCHOM TKaHU NJI-1T1K-2
- 2040r [1K-2 NJI-211K-2
. 23r WJ1-311K-2

- 0,203
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172 | AyKCHHBI BBI3BIBAIOT POCT KJIETOK PACTSIKEHUEM 3a CUET
- KJIETOYHOH Iu(PepeHHPOBKH
- NOBBILEHUA KOHIEHTPAIMU (OCMOTHYECKOTO JIABJICHHM) [K-2 gﬁ:ggig
KJIETOYHOT'O COKa BaKyoJen VI-3TIK-2
- TIOBBIIICHUS PACTSHKUMOCTH KJIETOUHBIX CTEHOK
- JIeTICHHSI KJIETOK
173 | IUTOKMHUHBI HHIYIUPYIOT
- LHUTOKUHE3 NI-111K-2
- KIeTOYHYIO A EepeHIIMPOBKY ITK-2 NJI-2T1K-2
- KIETOYHYIO aeaudepeHIUpOBKY NJ1-311K-2
- pacTsHKEHHE KIETOK
174 | Kakue cTpyKTypbl MOT'YT (hOPMUPOBATHCS U3 KAJUTYCHOM TKaHU Ha
MMUTATEIBLHOU Cpeze
- AMOpUOUIBI NJI-111K-2
- KOpHHU [1K-2 N-2T1K-2
- mobern WJ1-3I1K-2
- TIOYKH
- BCE OTBETHI BEpHBI
175 | UckyccTBeHHbIE CEMEHA — 3TO:
- BMOpUOHUBI B 000JIOUYKAX NJ-111K-2
- KpHUOCOXPaHEHHBIE KJIETKH KaJlTyca ITK-2 NJI-2T1K-2
- JKEIIMPOBAaHHBIE KIIETOYHBIE CTEHKH W-3T1K-2
- HEJO3pelbie CeMEHa B IMUTATEeILbHONH 000JI0UKe
176 | Crepuimzanus S5KCIJIAaHTOB BKIIIOYAET CJIEAYIOIIUE 3Tanbl (BbIOEpu-
TE BCE MPABUIIbHBIC OTBETHI)
- TIpeaBapUTENbHOE MPOMBIBAHUE IKCIUIAHTA B TPOTOYHOH BO- WJL-1ITK-2
JIe OT YaCTHI] TPSI3H U TTBUIH K2 WIL-21TK-2
- crepuimsanus B pactBope runoxioputa Hatpus NaOCl VIT-311K-2
- CTepWIM3AIMs B PACTBOPE XJIOPUIA HATPHS
- OTMBIBAHHE HKCIUIAHTA OT CTEPHIIM3YIOIIEr0 pacTBOpa Mmop-
IIMSIMH CTEPHIJIbHOMW JIM CTUJIJIMPOBAHHOW BOJIBI
177 | KneTtku xamryca Ha3bIBalOT
- muddepeHnupoBaHHBIMHU NJI-111K-2
- HemubdepeHIUnpPOBaHHBIMU ITK-2 NJI-211K-2
- nenuddepeHpoBaHHBIMU WJ1-311K-2
- penuddepeHIupOBaHHBIMU
178 | [Touemy cremyeT MepHOTUICCKH ITEPECAKUBATh KIICTKH U TKaHU
pacTeHU Ha CBEKHME MUTATEIbHbBIEC CPEIbI? WJI-111K-2
- H3mensercs cocTaB nUTaTEIbHON CpEabI [1K-2 NJI-2T1K-2
- VMeHbIIaeTcs KOIMYECTBO BO31yXa NJI-3IK-2
- Bospactaer puck KOHTAaMUHAIIUU
179 | DmOpuorenes — 370:
- (dopMupoBaHUE KaJLTyca U3 SKCIJIAHTa
- ($opMHpOBaHHUE MOYEK U TIOOETOB U3 TKAHEN JKCIIaHTa K-2 gﬁ:ggﬁg
- (opmupoBaHHe U3 TKaHEH HKCILIAHTA KAaJUTyca, a 3aTEM IO~ VT-31TK-2
YeK U MoOeros
- (opmupoBaHEe SMOPHUOHUIOB U3 KIETOK IKCIITIAHTA
180 | AGcrm3oBast KucioTa — GUTOrOPMOH, KOTOPBIi B KyJIbTYype in Vitro
- cTUMyJHpyeT (OPMHUPOBAHKE 3aPOJIbIIIEH [IK-2 Eﬁjgl}ié
- TpepbIBaeT MOKOW MOYEeK VIJT-311K-2

- CTUMYJHPYET CHHTE3 XJIopoduiia
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- CTUMYJHPYET POCT I0OEroB B JJIMHY
- CTUMYJHPYET KOpHeoOpa3oBaHUeE

181

UT0 MOXKET CIIYKUTb SKCIJIAHTOM IPU BBEJIECHUHU B KYJIbTYPYy TKa-
Hen?

- Yactu nBeTka

- Yactu credis

- Briceuku mucra

- T'unoxoTunb

- Kopenn

- Bce oTBeTHI BEpHBI

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

182

BriOepuTe BOZMOXKHBIE CITOCOOBI MUKPOKJIOHAIBHOTO Pa3MHOKEHUS
(BOSMO)KHI)I HCCKOJIbKO BApUAHTOB OTB eTa):

- KYJIBbTUBHUPOBAHNEC MUKPOCIIOP

- AKTUBAaLUA CYyHIECTBYIOIIUX MEPUCTEM

- KYJIbTUBUPOBAHUC CEMAITOUCK

- IpsIMOHM OpraHoreHes

- HEIpsIMOM OpraHOreHe3

- npsimoii SMOpuoreHes

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

183

OCHOBHOE TPEUMYIIECTBO MUKPOKJIOHAIBHOTO Pa3MHOKEHUS TIepeNt
IPYTUMH CIOCO0aMU BET€TaTHBHOT'O PA3MHOKEHHS PaCTCHUH

- BBICOKHMH KO3()(HUINEHT pa3MHOXKEHHUS

- HCII0JIb30BAHUEC MUTATCIIbHBIX CPEJI

- pabota B 1abopaTtopuu

[1K-2

WJT-1T1K-2
WJI-2TIK-2
WJ1-3T1K-2

184

J1st momyueHust 6€3BUPYCHOTO MaTepuasa KapTodes Heo0X0anuMOo

- BBECTH B KYJBTYPY MEPHCTEMBI KapTOQEIIs U MOITyIUTh
MUKPOKIIYOHU

- TIPOBECTH MPEIBAPUTEIBHYIO TEPMOTEPAIIHIO, 3aTEM BBECTH
B KYJIbTYPy MEPUCTEMBI KapTo(dens ¥ MOTyIUTh MUKPO-
KIIyOHU

- TIPOBECTH TE€PMO- M XUMHOTEPAIHIO, 3aTEM aHAJIM3 MUKPO-
KIyOHElH Ha HaJM4Me B HUX BHPYCOB

- TIPOBECTH MPEIBAPUTEIBHBINA aHAN3 BBOIUMOI'O B KYJIbTYPY
Matepuaia Ha HaJliuue U COCTaB BUPYCHOW HH(peKImu. [Ipu
HEOOXOMMOCTH MTPOBECTH TEPMO- H/HIJIM XUMHOTEPATTHIO B
3aBHCHMOCTH OT COCTaBa BUPYCOB. BBeCTH B KyIbTypY I1O-
Jy4CHHBIE MUKPOKITYOHU Ha HAJTMYKe B HUX BUPYCOB.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

185

IIpsimoit opra”orenes — 3To:

- (dopMupoBaHUE KaJTyca U3 SKCIJIaHTa

- (¢opMupoBaHUE OYEK U3 TKAHEH HKCIIaHTa

- (dopMupoBaHUE U3 TKaHEH SKCIIaHTa KaJulyca, a 3aTeM I0-
YyeK U 0Oeros

- (opmupoBaHre SMOPHUOHUIOB U3 KIJIETOK IKCILJIAHTA

- (dopMupoBaHUE U3 TKAHU IKCIUIAHTA KaJulyca, a 3aTeM dM-
OpronI0B

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

186

BriGepuTe criocoOb! MoTydeH st yABOSHHBIX TaTIONOB:
- KyJbTypa MHKpPOCIIOP
- KyJbTypa MEpHCTEM
- COMaTH4YeCKHil SMOproreHes
- KylIbTypa OyTOHOB
- KyJbTypa MbUIBHUKOB
- KYJbTYypa 3aBs3el

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2
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- KyJIbTypa HEOIJIOJOTBOPEHHBIX CEMSA3a4aTKOB (CEMSMOYEK)
- KyJIbTypa OIJIOJIOTBOPEHHBIX CEMS3a4aTKOB (CEMSIOYEK)
- METOJ ramionpojarccepa

187

qDaKTOpI)I, BJIMAIONIME HA YCIICX MMOJTYYCHHA YABOCHHBIX IrallJIONJ0B
B KyJIbTYP€ MUKPOCIIOP:

- T'CHOTHUII ZOHOPHOI'O paCTCHUMA

- CTaauAa Pa3BUTHA JOHOPHOI'O PaCTCHUA

- CcTaaus pa3sBUTUS MUKPOCIIOP

- YCJIOBHA BbhIpallluBaHHUA JOHOPHOI'O paCTCHUA

- IJIOTHOCTB CYCIICH3UU KYJIIbTUBUPYCMbIX MUKPOCIIOPD

- COCTaB MUTATCILHON Cpeabl IpHU KYJIbTHUBUPOBAHUU MUKP O-

crop
- COCTaB IIUTATEIbHOU CpPEebl Al pEreHepauu
- BCE IIEPEUYUCIECHHOE

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

188

Mertoz co3aanus MOJIEKYJISIPHBIX MapPKEPOB € UCIIOJIb30BaHUEM
pectpukTasbl 1 MedeHHoro JIHK-30H1a Ha3piBaercs:

- SNP

- RAPD

- RFLP

- SSR

- AFLP

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2

189

K K0JOMHHAHTHBIM MapKepaM OTHOCSTCS CIEAYIOLIME MapKephl
(BbIOEpUTE BCE MPaBUIIbHBIE OTBETHI):

- RAPD

- ISSR

- SNP

- AFLP

- RFLP

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1IK-2

190

Meton co3naHus MOJIEKYJISIPHBIX MapKEPOB € UCIIOIb30BAHUEM
Habopa peCTPUKTA3, COCTOSIIET0 U3 YacTO U PEJKO PEXKYIIHX pe-
crpukTas, u I111P HazeiBaercs:

- ISSR

- RAPD

- SNP

- AFLP

- RFLP

[1K-2

WJI-111K-2
WJI-211K-2
WJI-31IK-2

191

MornexyinspHble MapKepbl 00J1aJal0T CBOWCTBAMHU, OTIMYAOLIH-
MHCS OT APYTUX TUIIOB MapPKEPOB:
- HE U3MEHSIOTCS N0/ BO3JeHCTBUEM BHEIIHEH cpebl
- B3aUMOJEHCTBYIOT C IPYTMMHU MapKepaMu
- UX MEHbIIIE, YeM JPYTUX MapKepoB (MOP(HOIOrHYeCcKHX,
OMOXMMUYECKUX)

[1K-2

WJT-1T1K-2
WJT-2T1K-2
WJI-3T1K-2

192

SNP BO3HHKAIOT B pe3yJbTaTe:
- HuBepcuii CHKBEHCOB U3 HECKOJIBKUX HYKJIEOTUIOB
- Toueunbx myTtanui
- Tpancnokauumii yaactkos JJTHK

[1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

193

Jns co3panust MOJIEKYJISIPHBIX MapKepoB HEOOXOAUMO UMETh
(BBIOCpUTE BCE MPABUIIHHBIC OTBETHI):
- JHK nonynsuun nokonenus F1 u ponurensckux popm
- JHK pacmennsromeiics nonynsuuu F2 nmn BC u poau-
TeNbCKUX HopM

[1K-2

WJI-111K-2
WJI-211K-2
WJI-3T1K-2
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- 3HaHUe 'eHeTUKH HacCJIe0BaHMs IPU3HAKA
- Ilpu3Hak He JOHKEH ObITh MOJUMOP(HBIM

194 PaccrosHue Mex1y MapkepamMu B T€HETHUYECKHUX KapTax yKa3bl-
BAaIOT Ha!
- KoamuecTBO HYKIIEOTUI OB MEKIY MAPKEPAMU UJ-11IK-2
y MEALY Mapkep MK-2 | WJI-2TK-2
- KonuuectBo pexoMOMHAIIMI MEX Y MapKepamMu VIJT-311K-2
- KommuecTtBo HyKJI€OCOM MEXIy MapKepaMu
-  KoanuecTBo caliTOB PECTPUKIIMU MEXKY MapKEPAMU
195 QTL n0KycCBI KOJTMYECTBEHHBIX MPU3HAKOB CBSI3aHBI MEXY CO-
Ooil:
- DEHOTUIHYECKH W/-1IIK-2
- T'enernuecku TK-2 WJ1-2T1K-=2
WJI-3TTK-2
- Owuznyecku
- buoxumunuecku
196 st kaptupoBanus QTL ucronb3yror:
- CranaapTHbIe METOJbI KAPTUPOBAHUS UJI-111K-2
- CaaspiBanue ¢enotunuyeckoro nposisierns QTL ¢ mapke- [1K-2 N-211K-2
pamu NJI-3I1K-2
- HWpentudukanus OTIEIHHBIX JTOKYCOB
197 VYKaXHUTe TEXHOJOTHH CCKBEHHPOBAHUS C JJTMHHBIM ITPOYTEHH-
eM (BbIOepHUTE BCE MPABUIIbHBIE OTBETHI):
- (no CgHrepy P : VJ-1TIK-2
- llumina MK-=2 HﬂéHK'g
- PacBio Ak
- MinON Oxford Nanopore
198 Kakoe oTKkpbITHE JIETJI0 B OCHOBY FT€HOMHOI'O PEJaKTHPOBAHMUS
CRISPR/Cas:
- HaHomopoBoe ceKBEeHHPOBaHHE UA-1IIK-2
[1K-2 NI-2T1K-2
- Cucremsl pecTpUKTa3 } VT-3TTK-2
- HmmyHurer y 6axTepuit
- TlonyueHue pekOMOMHAHTHBIX OEITKOB
199 Kakoit HaOop pepMeHTOB HCIONb3yeTcs U1l IPUTOTOBJIEHUS
IpenapaToB XpoOMOCOM pacTeHUN? NJI-111K-2
- mpoTteasa, l[eJuliojasa I1K-2 W-2I1K-2
- ILle/UTI0Na3a, NEKTOIMAa3a, aMuiIas3a NJI-3I1K-2
- IeJUIIoNasa, MeKToIMasa, MUTOXeNnKas3a
200 Yro Takoe TemmnepaTypa MiIaBIeHHS mpaiMepoB?
- Temmnepatypa, rae Bce mpaiiMepbl HAaXOASITCS B
OJTHOLIETIOY €YHOM COCTOSTHUU
- Temmnepatypa, rae noJoBHUHA IpaiiMepOB HaXOAUTCS B
OJTHOLETTOYE€YHOM COCTOSTHUH NI-111K-2
- Temmepartypa, r1e Bce paiiMepbl THOPHIU30BAHBI APYT C ITK-2 N-211K-2
Apyrom NJI-3T1K-2
- Temmepatypa, re moiMMepasa pacrieTaeT BTOPHYHbIE
CTPYKTYPBI TTOJIOBUHBI TTPAMEPOB
- Temmnepatypa, rae npaiiMepsl FTHOPUAU30BAHBI APYT C IPY-
T'OM Ha ITOJIOBHHY JIJTHBI
201 MyTtarenes — 3T0:
y WJI-1TTK-2
- U3MEHEHHs B HYKJEOTHAHON mocnenoBaTensHoctH JIHK TK-2 WJ1-21TK-2
€CTECTBEHHOr0 (CIIOHTaHHBIC MYTAIlMH) WIA BBIHYXICHHO- VIJT-311K-2

T'O/UCKYCCTBEHHOTO (MHIYIIMPOBAHHBIE MYTAIlMM) MPOHC-
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XOXKJICHUS
- monudukanus monekynasl JIHK 0e3 usmeHenus camoit
HYKJI€OTUAHOM nocaegoBarenbHocT JJHK

- Moau(uUKalMK HACIEICTBEHHOIO MaTepHalla HEelOJOBBIX
KJIETOK TeJla (COMaTUYECKUE KIIETKH)

5.3.2.2. Bonipochl 1Jisl yCTHOTO ONpoca

Conep:xanue

Komme-
TEeHIUA

WK

Knaccudukanus meTogoB aekTpodopesa.

I1K-2

WUJI-111K-2
WJ1-211K-2
WJI-311K-2

MeTtoauka npoBeeHNs BEPTHKAILHOT 0 AJIeKTpodopesa OEIKOB.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-31IK-2

Hcnonb3oBaHue 31eKTpodhopesa B CEICKIUN U CEMEHOBOJICTBE.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

OcHOBHEIE HaIllpaBJICHUA OHMOTEXHOIOTHYECKUX KW CCIIEIOBaHUM.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

[IuTaTenbHble Ccpenbl I KyJbTUBHPOBAHHUS H30JUPOBAHHBIX
KJIETOK U TKaHEMU.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

Vcemous KYJbTUBUPOBAHUA H30JIMPOBAHHBIX KJICTOK MU TKaHeH
pacTeHuil.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

KynbpTypa KannycHBIX TKaHEH.

IK-2

WUJI-111K-2
WJ1-211K-2
UJI-31K-2

Metonst II1{P-ananu3a

[1K-2

WJI-111K-2
WJI-211K-2
UJI-31K-2

Meroauka npoenenus [11[P-ananu3za

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

10

Hcnons3yembie MOJIEKYISIPHBIE MAPKEPBI.

[1K-2

WJI-111K-2
WJI-211K-2
WJI-311K-2

11

UcnonwzoBanue JJHK mapkepoB B cenekunu pacTeHUH

I1K-2

WJI-1TIK-2
WJ1-2T1K-2
WJI-3T1K-2

12

OCHOBBI MAPKEPHOU CEIEKIIUH.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJI-3T1K-2

13

MapkepHasi ceneKkius npu co3aHuu aHaJIOroB.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

14

BexTtopHbie monekyasl JJHK.

I1K-2

WJI-11K-2
UJI-211K-2
WJ1-311K-2

15

Mertospl KOHCTpyupoBanus rubpuansix JTHK in vitro.

IK-2

WJI-111K-2
UJI-211K-2
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WJI-311K-2

16

Bexkrops! s nepenoca JJHK B kiteTkn pacrenuit.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJI-3T1K-2

17

Tpancdopmarys XJI0pOIJIACTOB U UX MCIIOJIb30BaHKE B OMOTEX-
HOJIOTHUH.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

18

Mertons! BBenenus rudpunnbix JJHK B knetku.

I1K-2

WUJI-111K-2
UJI-211K-2
WJI-311K-2

19

MCTO}IBI 0T6opa FI/I6pI/I}IHBIX KJIOHOB.

ITK-2

WJI-111K-2
UJI-211K-2
UJI-31K-2

20

MeTtonsl pacmppoBKH HYKICOTUAHON IOCIENOBATEIEHOCTH
JHK.

[1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

21

Ammmndukanus mocienoBatensaoctei JTHK in vitro.

[1K-2

WJI-11K-2
WJI-211K-2
WJI-311K-2

22

Ammndukanus nocnenoarensHoctedt JJHK in vitro.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

23

[TepeHOC TeHOB C MTOMOIIBIO BUPYCOB.

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

24

OcHOBHBI€ 3Tallbl MOJYyYEHUS TPAHCTCHHBIX PACTEHUII.

I1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJ1-3T1K-2

25

KynpTypa Kamnyca u CyClieH3MOHHBIE KYJIbTYpPbl KIETOK.

[1K-2

WJI-1T1K-2
WJI-2T1K-2
WJI-3T1K-2

26

[Tony4yenue npoTomIacTos.

ITK-2

WUJI-110K-2
WJ1-211K-2
WJI-31K-2

27

ArpoOakTeprasibHas HHGEKIHS.

[1K-2

WJI-111K-2
WUJI-211K-2
UJI-31K-2

28

OnuHBI ¥ UX POJIb B UH(EKILIUU.

I1K-2

WJI-111K-2
WJI-211K-2
WJ1-3T1K-2

29

Bekrtops! Ha ocHOBe Ti mrasmug

[1K-2

WJI-11K-2
WJI-211K-2
WJI-311K-2

30

Yro Takoe Mmia3MHuIHbIE BCKTOPEI.

I1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

31

Uro Takoe moiekynsapHblii Mapkep (MM)? Onpenenenue mnoHs-
tust MM. ColictBa MM.

I1K-2

WJI-1T1K-2
WJI-2T1K-2
WJ1-3T1K-2

32

UeM npuHIHNHAIEHO oTIIMYaroTcs SSR mapkeps oT ISSR map-
KEepoB?

[1K-2

WJI-1T1K-2
WJ1-2T1K-2
WJI-3T1K-2

33

Kakne SNP sBastoTcss cunonumuueckue, a kakue SNP HecuHo-
HUMUYECKHe?

I1K-2

WUJI-110K-2
UJI-211K-2
WJ1-311K-2
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34 | CKOJBKO TPYII CUEMJICHHUS IMPH COCTABJICHHHM T'€HETHYCCKHX NI-1T1K-2
KapT B Mjealle JOKHO OBbITh Y JAUIIJIOU0B U aJLIONOIUIIONI0B? I1K-2 N-211K-2
WJ1-311K-2
35 | [louemy Mexay ABYMS MapKepaMu, MPHHAUICKAIIUMH K OJTHOU U-11K-2
rpynmne CHEMJIeHUST HE MOXKET OBITh PEKOMOMHAIMK OoJibIe IK-2 NJI-2T1K-2
50%7? NJI-3TIK-2
36 | MoxHO 1 IPOBECTH KapTHpOBaHKE MapkepoB B F1 momyssiuu? NJI-1T1K-2
[K-2 WJT-2T1K-2
WJ1-311K-2
37 | Ha yem oCHOBaH NpHHIUIN KapTupoBanus QTL? N-111K-2
[1K-2 N-2T1K-2
WJ1-311K-2
38 | Ilpuanun cexBeHnpoBanus mo CoHrepy. NI-1I1K-2
[1K-2 NJI-211K-2
NJI-3TIK-2
39 | Yem ormmuatorcss CrRNA u tractrRNA ¥ kakoBbl X (QyHKIHH B N-111K-2
cucteme penaktuposanus CRISPR/Cas? 1IK-2 NJ-211K-2
UJ1-311K-2
40 | KakoBbl yCIOBHS I HOKayTa (BBIKJIFOUEHHS) TeHA C UCIIOIb30- NJI-111K-2
Banuem cucreMbl CRISPR/Cas? [1K-2 U-211K-2
NJ-3TIK-2
41 | Yem mpHHIHUNHAIBGHO OTIMYAIOTCS JBE CHCTEMBI MAapKepoB, OC- NA-1T1K-2
HOBaHHbIe Ha MUKpocaTemmTax: SSR u ISSR? 11K-2 WJ1-211K-2
N-3I1K-2
42 | Ilpuauun AFLP-cucremMbl MapKHpOBaHHS OCHOBAH Ha TPEX «KH- N-111K-2
Tax». Kakux? [K-2 W1-211K-2
NJI-3TIK-2
43 | Moryt yu ucnonb3oBatbess SNP B HEKOIMPYIONMX Y4acTKax B WJI-111K-2
KauecTBE MapKepoB? IK-2 NJI-21T1K-2
WJ1-3T1K-2
44 | TlpyHOMIT W3MEPEHUs] KOHIICHTPALMU HYKICHHOBBIX KHCJIOT C U-111K-2
nomoibio NanoDrop. Yro o6o3HauaroT ciaeayronye napaMmerphl: [1K-2 NA-211K-2
enuanIa uaMmeperns A260, otHorienue 260/2807? NJ1-311K-2
45 | Temnepatypa kakoro mara [1I[P sBnsercs m3meHseMbIM Tapa-
METpPOM IIpU TIOCTAaHOBKE peakuud ¢ OoOblyHOH  Tag- MK-2 gﬁ;gﬁ:g
nonumepasoi? Kakue eme mapaMerpsl IpOrpaMMbl SBIISIOTCS VJT-311K-2
IepeMEHHbIMU?
46 | Kakoii KOMIIOHEHT AJIEKTPO(QOPE3HOro relisi 3aBUCHT OT MPEAIo-
WJI-111K-2
JaraeMoro pasmepa anammsupyemoro ¢parmenta JJHK? Yro TK-2 VII-2TIK-2
elle cieayer moadupaTh, UCXOS U3 STOr0 pa3Mepa Mpu MOcTa- VT-311K-2
HOBKeE 3J1eKTpodopesa?
47 | KakoBa poJib TaluIONAHBIX PACTCHUN B CEICKIIH? NJI-111K-2
[K-2 WJT-2T1K-2
VJ1-3T1K-2
48 | Kakue cyIIecTBYIOT CIIOCOOBI CO3/JaHus TallJIONIHBIX PaCTCHHA? WI-1I1K-2
[1K-2 WJI-211K-2
WJ1-311K-2
49 | Yro siBiIsieTCs MEpBUYHBIM 3KCIJIAHTOM IIPH aHApOreHe3e? WJI-111K-2
IK-2 NJI-211K-2
WJ1-311K-2
50 | Yro siBnsieTCS MEPBUYHBIM IKCIUIAHTOM ITPU THHOT eHe3e? NJI-1T1K-2
[K-2 N-2T1K-2
WJ1-3T1K-2
51 | Yro sBnsieTCs NEPBUYHBIM YKCIUIAHTOM IIPH MMapTeHOr eHe3e? ITK-2 WJI-111K-2
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N-2T1K-2

WJ1-3T1K-2

52 | Yro BbI 3HAaETE O MOJTYYCHUH TaIJIOMIHBIX PACTCHUN B YCIOBUAX WJI-111K-2
in vitro? I1K-2 WJ1-2I1K-2
VJ1-3T1K-2

53 | Kakum 00pa3oM ramionausi pacTeHHH MO3BOJIET yCKOPSTH ce- N-111K-2
JEKIIMOHHBIH Tporecc? I1K-2 NJI-2T1K-2
WJ1-311K-2

94 | Kakue (hakTopsl, OKa3bIBAIOT BJIMSHUE HA YACTOTY aHporeHesa’ N-111K-2
[1K-2 N-211K-2

WJ1-3T1K-2

95 | Yro 3acTaBisieT MUKPOCHOPY MEPEHTH ¢ raMeTO(UTHOTO Ha CIIO- NA-11T1K-2
pOUTHBIN TyTh pa3BUTHSA? I1K-2 WA-211K-2
WJ1-311K-2

56 | Yro Takoe KpuocoxpaHeHue? NJI-111K-2
I1K-2 N-2I1K-2

NJI-3TIK-2

57 | Yro Takoe KpUOIPOTEKTOPHI U KaKOBA UX POJIb B KPHOKOHCEPBa- N-1I1K-2
AU PACTCHUI? [K-2 NJI-211K-2
WJ1-31IK-2

58 | Ha3zoBuTe BCrmoMorartejbHbIE METOIbl KJICTOYHOW HHIKCHEPUU NJI-111K-2
pacTeHuii. B ueM pa3iuuue 3TUX METOI0B MEXKIY CO00i? [IK-2 W-211K-2
VJ1-3T1K-2

59 | Kakue MeToabl MO3BOISIIOT TTPEOI0JIETh TPOraMHYIO U TTOCTTaM- WJ-111K-2
HYIO HECOBMECTUMOCTH PacTeHuUi? [1K-2 NJ-211K-2
WJ1-311K-2

60 | Kakme cymecTBylOT crocoObl KYyJIbTHBHPOBAHHUS H30JIMPOBAH- WJ-111K-2
HBIX 3apOJIBILIEH iN Vitro? I1K-2 NJ1-211K-2
WJ1-311K-2

61 | Kakum ObI BBI BOCITOJIB30BAJIMCh METOIOM, YTOOBI COXPAHHUTH M WJI-111K-2
OBICTPO PA3MHOXKUTH IEHHBIN THOpUA? [1K-2 WJ1-2I1K-2
WJ1-3T1K-2

62 | Yro Takoe M30JIMPOBAHHBIN MPOTOILIACT? N-1T1K-2
MK-2 UJI-211K-2

WJ1-311K-2

63 | KTo BrepBbie BBILACIII H30JIMPOBAaHHBIE TpoTOoIiacTbi? M3 kako- WJI-111K-2
ro oonexra? IK-2 WJI-211K-2
UJ1-311K-2

64 | Ha yeM OCHOBBIBACTCS METOJI COMAaTHYECKOW THOpHIn3auu? NJI-111K-2
[K-2 WJT-2T1K-2

NJ-3TIK-2

65 | Kakue hepMeHTBI M OCMOTHKH HMPUMEHSIOT JJIsI M30JUPOBAHUS NI-1T1K-2
MPOTOIIACTOB? I1K-2 NJI-2T1K-2
WJ1-31IK-2

66 | M3 kakuX pacTUTEIbHBIX O0OBEKTOB MOXKHO MOJIYYUTh IPOTOILIA- WI-111K-2
CThI? I1K-2 WJI-211IK-2
WJ1-3T1K-2

67 | Kakue ycinoBusi U MUTATEIbHBIC CPEIbl PUMEHSIOT ISl KYJIbTH- WJI-111K-2
BUPOBAHUS U30JIMPOBAHHBIX MPOTOMIACTOB? I1K-2 WI-2I1K-2
WJ1-3T1K-2

68 | Uepe3 cKOIBKO 4acOB BOCCTAHABIMBACTCS KJICTOYHAS CTCHKA Y N-111K-2
npoToriacra? I1K-2 NJI-2T1K-2
WJ1-311K-2

69 | Kakoe mpakTH4yeckoe MPUMEHEHUE MMEET METOJ COMAaTHYeCKON MK-2 NI-111K-2
ruOpu N3N ? WJI-211K-2
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NJ-3TIK-2
70 | Yro Takoe KIETOYHAS CEIEKIUs? WI-1I1K-2
[1K-2 WJI-211K-2
WJ1-311K-2
71 | Ha kakux 00bEKTaX MOKHO IIPOBOJIUThH KIIETOUHYIO CEJICKIHIO? WI-1I1K-2
[K-2 WJT-2T1K-2
WJ1-311K-2
72 | Kakue mpueMbl HEOOXOJMMO HCIIONB30BAaTh IPU IMPOBEICHUU WJI-11T1K-2
KJIETOYHOM CeneKnun? TK-2 NJI-2T1K-2
WJ1-311K-2
73 | KakoBa cxeMa CeJeKIMH pacTeHuH in vitro? N-1T1K-2
MK-2 UJI-211K-2
WJ1-3T1K-2
74 | Kakue ycrnoBus HEOOXOJUMBI JJIsl TIOTy4€HUsI CTaOUIBHO YCTOM- W/I-111K-2
YMBBIX JJHHUH KJIETOYHBIX KyJIbTYp? I1K-2 WA-211K-2
UJ1-311K-2
75 | Kak BBl JQymaere, NMpH HCIOJIb30BAaHUHM KJIETOYHOW CEJIEKIIMH UO-111K-2
YCKOPSIETCS UM YBEIMYMBAETCS B IPOAOJDKUTEIBHOCTH MIPOLIECC [1K-2 WJ1-211K-2
KJIACCUYECKOU CeJIEKIIUH? W-3I1K-2
76 | Kak MOXHO MOJy4YHTh PACTEHHS, YCTOHYMBBIE K a0MOTHYECKUM NJI-1T1K-2
(axropam okpyxaromei cpeast? [IpuBeauTe IpUMepBL. [K-2 NA-211K-2
N-3I1K-2
77 | B uem mpeuMyInecTBa KJIETOUYHOU CEJCKIIMK B YCIOBHSX iN Vitro N-111K-2
10 CPABHEHMIO C KJIACCHYECKHMU METOIAMHU CENEKINH? I1K-2 W-2I1K-2
N-3I1K-2
78 | PacckakuTe O CXeMe KJICTOYHOM CEJICKI[MH, HAIpPaBICHHON Ha WI-1I1K-2
MOJy4EHHE PACTEHUH, YCTOWYHMBBIX K TPUOHBIM OOJIE3HSM. 11K-2 N-211K-2
NJI-3TIK-2
79 | Kakue crpeccoBbie (haKTOphl MOXKHO NPHMEHSTH B paboTax Mo NJI-11T1K-2
KJIETOYHON CeJIEKIIMM Ha YCTOHYMBOCTh pacTeHMH K (uTOomaTo- [1K-2 WJI-211K-2
ream? NJI-3TIK-2
80 | PacckakuTe O JOCTHKEHHSIX COBPEMEHHONH OWOTEXHOJOTHMH B NJI-111K-2
CeNeKIUK pacTenuii B Poccuu u B Mupe? [IK-2 NJI-2T1K-2
NJI-3T1K-2
5.3.2.3. 3agauu AJ1s1 NPOBEPKH YMEHHUi 1 HABBIKOB
Komme-
Ne Conep:xanue — HNAK
1 | Onumwre nopspok nposenenus [11{P-ananusa. NJI-111K-2
[1K-2 NJI-2T1K-2
WJ1-31IK-2
2 | OnumuTe NOpAI0K MPOBEACHUS Tellb-3JIeKTpodopesa i JeTEKIUU WJ-1T1K-2
pesynbtaros IT[P-anamm3a. [K-2 | WI-2TK-2
NJI-311K-2
3 | BoccranoBute nopsaok nposenenust FISH:
- IETEKIHS TPOOBI NJI-1T1K-2
- npeo0paboTKa IUTOJOrMUYECKUX ITPernapaToB [1K-2 NI-2T1K-2
- OTMBIBKA OT THOPHAM3AIMOHHONW CMECH NJ1-3T1K-2
- THOpHUTA3AITUS
4 | OnuumTe 3Tanbl U YCIOBHS CTEPUIIM3AIMHU TOCYAbl U MHCTPYMEHTOB NJI-1T1K-2
npu paboTe B KyJIbType in Vitro. 1K-2 | WA-2I1K-2
NJI-311K-2
5 | OnummTe 3Tansl U yCIOBUSL CTEPHIIM3AIMU PACTUTEIBHOTO MaTepH- MK-2 NI-1T1K-2

ajia.

WJ1-211K-2
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WJ1-3T1K-2

6 | OnummTe 3Tanbl U yCIOBUS CTEPUIM3AIIMN TUTATEIBHBIX CPE]I. NA-1I1K-2

[1K-2 NI-2T1K-2
WJI-3T1K-2

7 | PaccunTaiiTe 4MClI0O MUKPOPACTEHUH, KOTOPOE MOXKHO IOJYYUTH B NJI-111K-2
roj npu kKod(dunmenTe pa3sMHOKEHUS JaHHOTO Buja pacrenuit K=6 | IIK-2 NJI-211K-2
U JJIUTENbHOCTH maccaxkeid P=30 gueti. WJI-3I1K-2

8 | PaccumTaiiTe HEoOX0aUMOE BpeMsl M KOJMYECTBO IKCIUIAHTOB JUIA WJI-1T1K-2
nony4yerust 1 000 000 pacrenuit npu kosdpduimente pasmuoxenus | [1K-2 NJI-211K-2
JaHHOTrO BHJA pacTrenuit K=6 NJI-3T1K-2

9 | U3BecTHO, YTO A CO37aHUS HOBBIX COPTOB PACTEHHUH MCHOJIB3YIOT
MeToA oThaajeHHol rudpuaunszanuu. OnHAKO B pe3yiabTaTe CKpellH-

BaHIs JIBYX BHJI0B BOSHUKAET MOCTIAMHAS HECOBMECTUMOCTb, KOTO- | 1. » Eﬁ:;gllég
pasi IposIBIsIETCA B HU3KOM BCXOXKECTU CEMSIH MJIM TIOJTHOM €€ OTCYT- VIJI-31TK-2
crBuM. [Ipemioxure TEXHOJIOTHIO, HANPaBICHHYI0 Ha COXPaHEHUE

MIOJIyYEHHBIX THOPUJIOB.

10 | IIpu ruOpuau3anuy 4acTo BO3HUKAIOT (PU3HONIOTHYecKHe U MOpdo-

JIOTHYECKHe Oapbepsl HECOBMECTUMOCTH POTHTENHCKHX  (HOpM. K-2 gﬁjﬁﬁg
HazoBurte meTon, mo3BOISIOMIMI TPEOIOJIETh TPOraMHYI0 HECOBME- VIT-311K-2
CTUMOCTb PACTCHHIH.

11 | Insa co3manusi reHO(OHIA IEHHBIX KJIETOK M TKaHEW pacTeHwid In
VItrO mMpUMEHSIOT METOJ] KpHOKOHCepBauu. [Ipyu 1aHHOW TEXHOJIO-

UM BCTPEYAETCS PSIl TPYAHOCTEH, CBSI3aHHBIX C 3alUTON KIIETOK H NJI-1T1K-2
TKaHEil OT OCMOTHYECKOro CTpecca U UX MexaHudeckoro paspyuie- | [IK-2 NJ1-2T1K-2
HHS B pe3yjbTaTe 3aMopakuBaHus. KakuM oOpa3soM MOKHO 3allM- WJI-3T1K-2
TUTh KJIETKH OT OCMOTHYECKOIO CTpecca W MEXaHWYecKOro MmoBpe-

KJICHUS B pe3yJIbTaTe 3aMOPaKUBAHUS?

12 | lng co3nanus pacTeHU MOJCOJHEUHHUKA, YCTOMYUBBIX K (PUTOMATO-
reny Sclerotinia sclerotiorum, B xadecTBe CeleKTHBHOrO (akTopa
MPUMEHSIOT KyJIbTypaibHbli ¢unbTpaT naroreHoB (K®). durtorok-
cnaHOCTh KD OIEHHBAIOT 110 TMPOPACTAHHUIO CEMSIH M UX OHOMETpH- K2 gﬁ:;gﬁg
YecKUM MokazarensMm. Paccuuraiite ¢utorokcuunocts KO, ecnu B VIJT-31TK-2
KOHTPOJIbHOM BapHaHTE BHICOTA HA/JA3€MHOM 4acTHU MPOPOCTKOB MOJ-
coJlHeyHUKa cocTtaBisieT 4,3 cM, a B Bapuante ¢ KO — 3,7 cm. O0b-

SICHUTE MOJY4YEHHbIE PE3YJIbTATHI.

13 | PaccuuTaiite, cKoJbkO HE0OX0AUMO B3ATh 19%-HOro pacTBOpa TH- UJI-1T1K-2
noxJyioputa Hatpus 1 npurorosyierns 300 mi 2%-noro pactBopa | IIK-2 NJI-211K-2
TUIIOXJIOPUTA HATPHS [ CTEPUIIM3ALUM SKCILIAHTOB. N-31K-2

14 | OnqHuUM W3 BaXKHBIX ATAINOB MOJYyYEHUS HOBOT'O CEJIEKIIMOHHOTO Ma-

Tepuaja SBJSETCS BKIIOUYEHUE B CEJICKLHMOHHBIA MPOLECC rarion- NI-111K-2
HBIX PAaCTEHMH, MOJYUYEHHBIX IMyTeM aHaporeHe3a. Kakue dakroper | IIK-2 NJI-211K-2
OKa3bIBAIOT BIMSHUE HA NEPEXOJ C raMeTOPUTHOTO Ha CIOPOQUT- NJ-31K-2
HBIH IYTh Pa3BUTHS MHUKPOCIOP IN Vitro?

15 | lnsg o310pOBIEHHS MOCAA0YHOI0 MaTepuaia OT BUPYCOB MPUMEHS-
10T TpU criocoda: 1) u3omupoBaHue MepUcTeM; 2) TepMmoTepanus; 3) NJI-1T1K-2
xumuoTepanus. OObICHUTE, TOYeMy I MoxydeHus 6e3pupycHoro | [1K-2 N/I-211K-2
0CaI0YHOr0 MaTepHaja BEreTaTUBHO Pa3MHOXKAEMBIX KyIbTyp HC- WJ1-311K-2
MOJIb3YIOT KYJIBTYPY M30JIMPOBAHHBIX MEpUCTEM?

16 | Kakum 06pa3oM MOXKHO OINpeneauTh rarjiouHble pacTeHUs MO KO- NI-1T1K-2
JMYECTBY XJIOPOIUIACTOB B 3aMBIKAIOIIMX KJIETKaX yCThUI Ha mpu- | [IK-2 NJI-211K-2
Mepe caxapHON CBEKJIbI? 1J1-311K-2
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5.3.2.4. [lepeuenn TeM pedepaToB, KOHTPOJIBHBIX, PACYEeTHO-TPadpuIecKkux padoT

He npenycmotrpeno

5.3.2.5. Bonipochl /151 KOHTPOJIbHOI (pacueTHO-Tpadguyeckoii) padoThI
He npenycmotrpeno

5.4. CucremMa olleHUBAHHUSA JOCTHKEHUS KOMIIETEHIIHIA

5.4.1. OueHka 10CTHKEHUS] KOMIIETEHUMI B X0/1¢ IPOMEKYTOYHOM aTTeCcTAlluH

ITK-2 CniocobGen onpenensaTs nepereKTUBHbIE HANPABICHHUs CEJIEKIMHU PACTEHHI IS CO3IaHMs
KOHKYPEHTOCIIOCOOHBIX COPTOB ¥ THOPHUIOB

WNunukatopsl qoctmkenus kommereHuu [1K-2 Homepa BonpocoB u 3a1au
BOITPOCHI 110
KOI[ Co,uepmaHHe BOITPOCHI K 3aJa4u K BOITPOCHI | KYpCOBOMY
OK3aMCHY OK3aMCHY K 3a49€Ty IPOCKTY
(paborte)
3Haer crnocoObl cbopa U 00pabOTKH HH-
VJL-1TIK-2 dopmManuu MO pean3aluUd CEJIEKIIHOH- 1-40 1-16
HbIX MPOrpaMM M IMEPBUYHOMY CEMEHO-
BOJICTBY
YMeer miaHupoBaTh CHOCOOBI MOMCKA U
VJI-2TTK-2 CO3/1aHUSl TE€HETHUYECKHX pEecypcoB, He- 1-40 1-16
00XOAMMBIX JUISL JTOCTHXKEHHS ILIeJId Ce-
JEKIIMOHHOM NPOrpaMMBbl
HaBbiku  pa3paboTKu  CeNeKIMOHHOM
MIPOrpaMMBbl IO CO3JJaHHUIO COPTOB C JKe-
N-3IIK- | m1aeMbIMH XapaKTepUCTHUKaMH B 3aBHUCHU- 1-40 1-16
2 MOCTH OT TpeOOBaHMI PBIHKA, TEXHOJIO-
UM BO3JENBIBAHUS KYJIBTYPBI, TEXHOJO-
Uil CEMEHOBOJICTBA

5.4.2. OueHka J0CTHKEHUs] KOMIIETEHIIMH B X0/1e TEKYIIero KOHTPOJIst

[IK-2 Cnocoben ompeaensiTh NEPCIEKTUBHBIC HAMPABICHUS CENEKIIUH PACTCHUU JUIS
CO3/IaHUsI KOHKYPEHTOCIIOCOOHBIX COPTOB U THOPHIOB
WunukaTops! focTikeHnus komnerennnn [1K-2 Homepa BompocoB u 3agau
3a7a4u
BOIIPOCHI g
Kon Coneprxanne BOTPOCHI YCTHOTO | TIPOBEPKH
TECTOB 9
orpoca YMCHUU U
HaBBIKOB
3Haer cocobbl cOopa u 06padoTku uH}Op-
N-111K-2 | Maruu 110 peain3aiy CeIeKIIMOHHBIX IIPO- 1-200 1-80 1-16
rpaMM U IEPBUYHOMY CEMEHOBOJICTBY
YMmeeT nnaHupoBaTh C1OCOObI MOKCKA U CO-
WJI-2TTK -2 3/1aHUS TEHETUYECKUX PECYPCOB, HE00XO0- 1-200 1-80 1-16
JUMBIX JUJISL TOCTUKEHUS LIeJIU CeJIEKLIUOH -
HOM IIpOorpaMMBbl
HaBbIku pa3paboTku ceneKIMOHHOM Mmpo-
NJ-3TIK- | rpaMMBI IO CO3JTaHUIO COPTOB C JKEJIaeMbIMU 1-200 1-80 1-16
2 XapaKTEepPUCTUKaMU B 3aBUCUMOCTH OT Tpe-
OOBaHUU PbIHKA, TEXHOJOTUN BO3/I€TIBIBAHUS
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KYJBbTYPBHI, TEXHOJIOTHUM CeMEHOBOACTBA

6. YueOHo-MeTOMMUYECKOE M HH(OPMALIMOHHOE O0eceyeHne TUCHUILTHHbI

6.1. Pexomenayemasi sureparypa

bubnmorpadudeckoe onrcanue

Tun u3manus

Bun yuebHoi
JIUTEpaTyphl

HaymoBa, A. A. OCHOBBI KJIETOYHOW MHXEHEPUU pacTe-
HUH [351eKTpOoHHBIH pecypce] : mpakTukym / A. A. Haymosa,
T. A. HaymoBa, C. A. KycaueBa— OnekTpoH. naH. (1
¢aiin) .— Capatos : By3oBckoe oOpazoBanue, 2019 .— 45
c¢. — Kunura naxomurcs B mnpemuyMm-epcuun ObC IPR
BOOKS. — Becb cpok oxpaHBl aBTOPCKOrO IpaBa .—
Texct .— snektponnsiii .— ISBN 978-5-4487-0511-3

VYyebHas

OcHoBHasg

Axynos, T. P.
MounekynspHasi OMOTEXHOJOTUS [DIEKTPOHHBIN pecypc] :

yueOHuK s By3oB / SlkynoB T. P., ®auzo T. X. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2020 .— 160 c.
— Knura u3 konnekiuu Jlans - BeTepuHapus u cenbCckoe
X03SIHCTBO — ISBN 978-5-8114-5820-2 —
<URL:https://e.lanbook.com/book/145846> —
<URL :https://e.lanbook.com/img/cover/book/145846. |pq>

VYyebHoe

OcHoBHasg

[enxkynoB C. H. I'eHermueckas MHXKEHEpHUS [dIEKTPOH-
HBII pecypce] : yue6HO-cripaBouHoe nocodue / C. H. Ilen-
KyHOB .— ['eHernueckas wumxenepus, 2023-05-21 .—
OnextpoH. naH. (1 daiin) .— HoBocubupck : Cubupckoe
YHMBEPCUTETCKOE n3natensctBo, 2017 .— 514 ¢. — Kuu-
ra Haxogutcs B npemuym-Bepcun ObC IPR BOOKS..—
ISBN 978-5-379-02024-8.

VYyebHoe

JlonmonHUTEIEHAS

['enernueckue OCHOBHBI cenekuuu pacrenuit. Tom 4. buo-
TEXHOJIOTHSI B CEJIEKLIUU pacTeHUi. ['eHOMHKa U TeHeTH4e-
cKas MHXKeHepus [dexkTpoHHbld pecype] / O. F0. Ypbano-
Buy, [1. B. Kysmunkas, H. A. Kaprens [u ap.] ; mox pe-
maknuer A. B. Kunmpuesckuii ; JI. B. XoteineBa .— I'ene-
TUYECKUE OCHOBBI celleKUnH pacteHuil. Tom 4. buorexHo-
JIOTHSI B CENEKIMU pacTeHHil. ' eHOMHKA M TeHeTHYecKas
uHxkeHepus.— MuHck : benopycckas Hayka, 2014 .— 654

c. — Kunura naxonurcs B mpemuyMm-epcuun ObC IPR
BOOKS.— ISBN 978-985-08-1791-4 .

YyebHoe

HononmuurensHas

OcHoBbl Onotexnosorud : kypce jekuuii / I'. K. XKaiinnbaena,
K. b. MaxataeBa, M. C. UcabekoBa, P. M. TypnanoBa. —
Anmatsl : Hyp-IlpunTt, 2016. — 57 ¢. — ISBN 978-601-
263-304-7. — TekcT : DSNEKTPOHHBIA // DIEKTPOHHO-
oubmoreuynas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/67114.html

VYyebHoe

JlononHUTEIBEHAS

CyBopoBa, I'.H. TexHnonoruu KJIOHHPOBaHHs 3epHO0000-
BBIX U KPYISAHBIX KYJIBTYpP : METOAUYECKUE PEKOMEHALNU
/ [I'.H. CyBoposa, C.B. bo6kos, I'".B. Cobonesa] ; Bcepoc.
Hay4.-MCCIIe[l. UH-T 36pHOO0OOBBIX U KPYISHBIX KYJIbTYp

VYyebHoe

JlomonHuTeNnbHas



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%9D%D0%B0%D1%83%D0%BC%D0%BE%D0%B2%D0%B0,%20,%20%D0%90.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%AF%D0%BA%D1%83%D0%BF%D0%BE%D0%B2,%20%D0%A2.%20%D0%A0.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/145846
https://e.lanbook.com/img/cover/book/145846.jpg
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=26237&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
https://www.iprbookshop.ru/67114.html
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%A1%D1%83%D0%B2%D0%BE%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%93.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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— Mocksa Bcepoccuiickuii HAy4HO-
UCCIIEZIOBATEIbCKUN HHCTUTYT 3€pHOOO0OBBIX M KpYIIsi-
HBIX KyJbTyp, 2005 .— 19 c.
[lepcriekTHBHBIE HANIPABJIEHUS B CEJIEKIIMU U CEMEHOBO[-
CTBE [DJIEKTPOHHBIN pecypc|: METOIUYECKUE yKa3aHUsl 1O
OCBOEHUIO JUCLHUILIMHBI ISl 00y4aromuXxcs 1Mo Harpasie-
Huto 35.04.04 "Arponomusa" HampaBieHHOCTb Cenekuus,
7 | COPTOUCIBITAHUE U CEPTUQHKAIUS CEMSIH CEeNbCKOXO035i- | Meroanueckoe
CTBEHHBIX KYJbTYp / BOpOoHEKCKUI roCcyaapCcTBEHHBIH ar-
papHbIii yHuBepcHuTeT; [cocT. E.A. Topon] .— Boponex :
Boponexckuil rocyjapCTBEHHBIA arpapHblii YHUBEPCUTET,
2021
8 | ArpapHas Hayka [Teproanueckoe
9 | BecTHHK pOCCHIICKON CENIbCKOXO03IMCTBEHHOW HAYKHU [Nepuomiaeckoe
10 | HocTtmxenus Hayku U TexHuku AIIK [Teproanueckoe
11 | 3epHoBOE X035 CTBO Ilepnoguueckoe
12 | Poccuiickas cenbCKOXO3SMCTBEHHAs HayKa [lepuomuueckoe
13 | Cenexkuusi, CEMEHOBOJICTBO M T€HETUKA [lepuomuueckoe
CenbCKOX03511 CTBEHHAS] OUOJIOTHS [Tepronmueckoe
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIE CUCTEMbI
Ne HaumenoBanue Nudopmarnus Anpec B cetn FnrepHer
n/m pecypca 0 MTOCTaBIIUKE
OBC «Jlanp» 000 «Jlanb-Tpeita» http://e.lanbook.com
3BC «Znanium.comy 000 «3nannym» http://znanium.com
9BC IOPAUT 000 "3JIEKTPOHHOE | https://urait.ru/
M3JIATEJILCTBO FOPAUT"
OBC «IPRbooks» 000 KOMIIAHUS «AMH | http://www.iprbookshop.ru/
111 AP MEJI1A»»
Hayunass  anexktponnas | OOO «PYHDb» www.elibrary.ru
O6ubmmorexa
ELIBRARY.RU
Hannonansnas anek- | denepanbHoe rocynmapctBeH- | http://H30.pd/
TPOHHAs O0ubmmoTeKa | Hoe OIOJKETHOE yUPEXKICHHE
(H9b) «Poccuiickas rocymapcTBEH-
Hasg OuOmoreka»y (PI'BY
«PI'by)

6.2.2. IlpogeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCTEMBbI



http://e.lanbook.com/
http://znanium.com/
http://www.elibrary.ru/
http://нэб.рф/
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Ne Haszpanue Anpec noctymna

1 |[lepeuensp nHPOpMAMOHHBIX crcTeM MuHcenbxo3a Poccun | https://mex.gov.ru
ABTOMaTH3MpOBaHHAs HH()OPMAIIMOHHAS CHCTEMa PEECTPOB,

2 |perucTtpoB M HOpPMaTHBHO-cripaBoyHOW wuHbopmanuu (AWC|https://nsi.mcx.ru/
HCN).

3 Bce'OCTw nttp://vsegost.com/
denepanbHas rocyaapcTBeHHas HH(OpMAIMOHHAs CHUCTEMa

4 |FoAeP yaap (bopmar https://semena.mex.ru/
«CeMeHOBOICTBOY

5 denepanbHas rocyaapcTBeHHas uH(OpMaIMOHHas cucTeMa hitps://zerno.mex.gov.ru/
«3epHO» login
WudpopmanmonHass cucTeMa IO  CEIbCKOXO35HCTBCHHBIM .

6 (opwan http://agris.fao.org/
HAayKaM U TEXHOJIOTHUsIM

- OtkpbIThie TaHHBbIe MHUHUCTEpCTBa CelbCKOro xo3siictBa Poc-|http://opendata.mex.ru/o
cuiickort denepanuu pendata/

8 Copra pacrenuii, BKIodeHHble B ['ocymapcTBeHHbIH peectp ce-| https://gossortrf.ru
JIEKIIUOHHBIX IOCTHKEHHH, TOMYIIEHHBIX K HCIIOJh30BAHHIO

nttps://rosselhoscenter.co
9 ®I'BY Poccenpxo3ueHTp m/p
10 CrpaBounas npaBoBas cucrema Koncynsrant [Tmroc nttp://ivo.garant.ru

6.2.3. CaiiTbl 1 HH(POPMALHMOHHBIE NOPTAJIbI

Ne Ha3Banue Pa3memenue

1 MuUHHCTEPCTBO celbCKOro xo3siiictBa Poccwmiickoit  ®enepanuu [http://opendata.mex.ru/ope
(Muncenbxo3 Poccun) ndata/

2 |PocArpo - poccHiiCKHii arporpOMBbIIUICHHBIH TOPTa https://rosagro-portal.ru/

3 |Onnaiin-nnardopma ProArpoJlekropuii 7ttps://lectony.phosaqro.ru

4 |Ownnaiin miatdopma Coé depmepcTBO Flttps://svoefermerstvo.ru/

5 ArpapHoe 0603penue. Jlydiiee B cenbckoM xo3stiicTse: Poccuiickuil hitp://www.agroobzor.ru

arpapHsIi opTaj

AI'POC: bubmumorpaduueckas 6a3a naHHbix LleHTpanbHON HayuHON

0 cenbckoxo3siictBenHol Oubnmoreku (IITHCXB) Www.cnshb.ru/
7 |CenbckoX03siCTBEHHAs JIEKTPOHHAsI OnbanoTeka 3HaHui (CObu3). http://www.cnshb.ru/akdil/
. y http://rushoz.ru/selhoztehn
8 |Poccmiickoe x03siicTBO. CelbX03TeXHUKA. ika/
https://www.agroxxi.ru/go
9 |CrpaBOYHHK NECTUIIUIOB M arPOXUMHKATOB

shandbook

7. MaTepuaJibHO-TEXHHYECKOE M MPOrpaMMHOe odecnevyenne JUCHUTINHbI

7.1. IlomemieHusi AJ151 BeJeHUsI 00Pa30BaTeJbLHOIO Mpouecca u 000py10BaHue

7.1. IlomeeHus1 AJ1s1 BeAeHUs 00pa30BaTeIbLHOIO Npoluecca U 000py10BaHHe

HaumeHnoBaHue TOMEINEHUH IS TTPOBEJICHUS BCEX BUJIOB ydeO-
HOM JCATEIBLHOCTH, IPEAYCMOTPESHHON YUeOHBIM IIJIAHOM, B TOM
YUCJIe TIOMEMIECHUS I CaMOCTOATEIIbHON padOoThI, ¢ YKa3aHUEM
MIEPEYHS] OCHOBHOI'0 000pYI0BaHUS, YI€OHO-HATJIAIHBIX TOCOOHI
Y UCTIOJIH3yEeMOT'0 IIPOTPAMMHOTO 00€CIICYCHHU S

Anpec(MecCTOITONOKEHNE ) TTOMEIICHU I
JUTS TIPOBEJICHUS BCEX BHJIOB yUeOHOMH
NesITeTbHOCTH, MIPeyCMOTPEHHON
y4eOHBIM IMIaHoM( B Cllydyae peann3a-
MU 00pa30BaTENbHON MPOrpaMMbl B



https://nsi.mcx.ru/
http://vsegost.com/
https://semena.mcx.ru/
https://zerno.mcx.gov.ru/login
https://zerno.mcx.gov.ru/login
http://agris.fao.org/
http://opendata.mcx.ru/opendata/
http://opendata.mcx.ru/opendata/
https://gossortrf.ru/
https://rosselhoscenter.com/
https://rosselhoscenter.com/
http://ivo.garant.ru/
https://rosagro-portal.ru/
https://lectoriy.phosagro.ru/
https://lectoriy.phosagro.ru/
http://www.agroobzor.ru/
http://www.cnshb.ru/
http://www.cnshb.ru/akdil/
http://rushoz.ru/selhoztehnika/
http://rushoz.ru/selhoztehnika/
https://www.agroxxi.ru/goshandbook
https://www.agroxxi.ru/goshandbook
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ceTeBoil (hopMe JIOMONHUTENHHO YyKa-
3bIBaCTCS HAWMEHOBAaHHE OpraHHu3a-
IIUH, C KOTOPOH 3aKJIFOYEH JIOTOBOP)

VY4eOHas ayauTOpus ISl TPOBEICHUS 3aHATHI JICKIIAOHHOTO TH-
a: KOMIUIEKT Y9eOHOW MeOenu, JeMOHCTPAIIOHHOE 000py10Ba-
HHE U Y4eOHO-HarJIsIHbIC MTOCOOMS: TUIAHIIETHI, TepOoapuu, pac-
TUTEJIBHBIA W TaOJIMYHBIA MaTepHas, IUAllO3UTHBBI U CIIANIbI,
(WIBMBI, OTIPEAETUTENN PACTEHHUH., UCTIONB3YEMOE TPOrPaMMHOE
obecreuenue : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, fAnnexc bpayszep/Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

JlaGoparopusi, yueOHasi ayquTOpHUsl Ul TEKYILEro KOHTPOIS U
IPOMEKYTOYHOM aTTecTaluy: KOMIUIEKT ydeOHoi mebenu, ne-
MOHCTpAIMOHHOE 000pYyIOBAaHHE U yueOHO-HArJISIHbIC TOCO0uS,
nabopaTopHOEe 00OpyZOBaHWE: pA3AaTOYHBIA MaTepuai it
OIpeieIeHHsI BUI0B U Pa3HOBUIHOCTEH MIIEHHIIBI, OBCA, SUMEHS,
MOJBHIOB KYyKypy3bl, TaOJIM4HBIN Marepuan, damku I[lerpw,
¢dunpTpoBasibHAsE Oymara, pa3MYHBIE COPTA C.-X. KYJIBTYp, pas-
OOpHBIC JTOCKH, ILTIATENH, BECHI, JIMHEHKH, CHOITOBOH MaTepual
JUIsL anpoOanuy c.-X. KyJbTyp, MHKPOCKOIBI, BECHI, BJIaromep,
nrahaHOCKOIT, CYETIMK CEMSH

VYdeOHast ayauTOpusi A TPOBEACHHS TEKYIIETO KOHTPOJIS U
MPOMEXYTOYHOH aTTeCTalluH, WHIUBUIYAIBHBIX W TPYHIIOBBIX
KOHCYJIbTAIMi: KOMIUICKT  y4eOHON MeOeian, KOMITbIOTEpHAs
TEXHHKAa C BO3MOXXHOCTBIO MOAKIIOUeHHs K cetn "HMHTepHeT" n
obecrieyeHueM JIOCTyNa B  3JIEKTPOHHYI HWH(OpPMAIOHHO-
00pa30BaTeNbHYI0 Cpely, JAEMOHCTPAIMOHHOE O0OpyIOBaHWE U
y4eOHO-HaTJISITHBIe TOCOOHSI, UCTIONIb3yeMOe POrpaMMHOE 00ec-
meuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, funexc Bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice .....

[lomemenue nnst XpaHeHUsT U MPOPUIAKTHIECKOTO O0OCITyKHUBa-
HUS yu4eOHOro 000pymoBaHMs: MeOeb JIJIsl XpaHSHUS U 00CITYKH-
BaHUsl y4eOHOro 0OOpyqOBaHMs, CIEHaJIM3UPOBAHHOE O00pY-
JIOBAaHHE JJISl PEMOHTA KOMITBIOTEPOB

[lomemenue st XpaHeHHS W HPOPUIAKTUYIECKOTO OOCITYXH-
BaHMsI YIeOHOro O00OpYJOBaHUS: KOMIUIGKT MeOeNH, KOMIThbIO-
TepHas TEXHHMKAa C BO3MOXKHOCTHIO MOJKIIOUEHUs K cetn "UH-
TepHer" 1 obecneyeHreM JO0CTyla B SJIEKTPOHHYIO HH(popmaru-
OHHO-00pa30BaTENIbHYI0 CpEdy, MCHOIB3YEMOE MPOrpaMMHOE
obecrieuenne MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sumexc bpayzep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, meGenn
JUISL XpaHeHUsI M 0OCITyKUBaHHs y4eOHOro 0O0OpyJIOBaHUs, Jie-
MOHCTpAIMOHHOE O000py/NOBaHWEe W Y4eOHO-HArIsAHBIE ITOCO-
ous

[MomemeHue asi cCaMOCTOSITENEHON Pa0OTHI: KOMILIEKT YIeOHOMH
MeOen, KOMITBIOTepPHAsT TeXHUKa C BO3MOXKHOCTBIO TOIKIIIOUE-
HUs Kk cetn "MHTepHEeT" M obecnieueHneM JOCTyna B DIEKTPOH-
HYI0O WH(POPMAaIMOHHO-00pa30BaTENbHYI0 Cpefy, HCIONb3yeMOe
nporpamMmmHoe obecniedenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHexckas 00J1acTh,
r. Boponex, yn. Muuypuna, 1

394087, BopoHexkckast 0071acTh,
r. Boponex, yn. Muuypuna, 1, a.267

394087, BopoHexkckast 00J1acTs,
r. Boponex, yn. Muaypuna, 1, a.246 a

394087, BopoHexkckast 0071acTh,
r. Boponex, yn. Muuypuna, 1, a.117,
118

394087, BopoHexkckast 0071acTh,
r. Boponex, yn. Muuypuna, 1, a.269

394087, BopoHexkckast 00J1acTh,
r. Boponex, yn. Muaypuna, 1, a.232 a

7.2. IlporpammHoe ob0ecnievyenmne
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7.2.1. IlporpaMmMHOe oOecnieyeHne 0011ero HAa3HAYEeHH s

No Hazsanue Pa3smemenne

1 |Onepanmonnsie cucreMbl MS Windows / Linux T1K B noxansHOi cetu B'AY
2 |Iakets! oducubix npunoxenuit Office MS Windows / OpenOffice I1K B nokaneHOi cetnt BTAY
3 | IIporpammel a1 mpocMoTpa ¢aitnos Adobe Reader / DjVu Reader IIK B mokanbHOU ceTn BIAY
4 | Bpayseps! SAunexc bpaysep / Mozilla Firefox / Internet Explorer I1K B nokansHO# cetnt BT AY
5 | AutuBupychnas nporpamma Drweb ES IIK B snokanbHoii cetn BIAY
6 |IIporpamma-apxuBarop 7-Zip I1K B nokanbHoil cetn BT AY
7 |MyneTumenua npourpeiBarens MediaPlayer Classic IIK B nokansHOM cetn BI'AY
8 |Ilnardopma onmaitH-00ydeHus eLearning server 1K B nmokaneHo# cetrt BIAY
9 | Cucrema xommbioteproro tectupoBanus AST Test IIK B nokansHOl cetu BI'AY

7.2.2. Cnenuaau3upoBaHHOE IPOrpaMMHoOe obecneyeHne

Ha3zsanue

Pasmentenue

ITaker cratucTHyeckoit 00paboTKM JaHHbIX Statistica

IIK ayn.122a (K1)

8. MexkaucuuninHapHble CBSI3H

Jucuunimza, ¢ KOTOpoi Heo0Xo-
JIMMO COTJIACOBAHHUE

Kadenpa, Ha koTopoii mpernogaercs

JUCHMILIMHA

[Toanuce 3aBenyromie-
ro xkadeapou

I/IHHOBaIII/IOHHI)Ie TEXHOJIOTHMU B CEC-

JIEKIIUHU

Cenexuuu, cEMEHOBOACTBA U OHO-
TCXHOJIOI'MH

IIpuaoxenue 1

JIner nepuoanvyecKux NpoBepok padodeil nporpaMmbl

)1 I/IH(l)OpMaIII/ISI 0 BHCECCHHBIX UBMCHCHUAX

JIOIKHOCTHOE JILO,
MIPOBOJMBIILIEE TIPO-

[TorpedbHOCTH
B KOPPEKTUPOBKE

Wudopmarust 0 BHECEHHBIX

Bepky: ®.1.0., Hata YRASAHHICM COOTBET MU3MEHEHUSAX
CTBYIOLIMX Pa3eI0B
JIOJDKHOCTD .
paboueil mporpaMMbl
3 i ce-
aB Kadenpoii ce Mneeres
JIEKLIMM, CEMEHOBOJI - potoKor . 2
CTBa U OMOTEXHOJIO- P . PII akTyanu3upoBaHa Ha
v Tomepa I'.T. NelO ot 5.153.1.153.1.2,53 2025-2026 yu.ron
10.06.2025 | .2.1,5.3.2.2,5.3.2.3,5. ’

41542
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