MuUHHCTEPCTBO CeJIBLCKOro xo3siictBa Poccuiickon Pegepanun

DenepaibHOE TOCYIAPCTBEHHOE OK/IZKETHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIEr0 00Pa30BaHUA

«BOPOHEKCKHUM T'OCYJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
NMEHU UMIIEPATOPA IIETPA I»

\.2-YTBEPXKJAIO
WEEE Jlekan ¢akyibTeTa
arﬂOHOMHH T'POXHUMHH H DKOJIOTHH

[Truyrun AIL
\/ « 27 » wonsg 2023 T

PABOYAS MTPOI'PAMMA 11O JUCHUITJIMHE

b1.B.01 TIEPCHEKTHWBHBIE HAIIPABJIEHVA B CEJIEKIIAN 1
CEMEHOBOJACTBE CEJIbCKOXO3AMCTBEHHBIX KYJIETYP

Hamnpasnenune noarorosku 35.04.04 ArpoHoMust

Hanpasnennocts (mpoduiib) Cenexiys, COPTOUCHBITAHNE M CepTHU(HKAINS CEMSH CElIbCKOXO-
3AMCTBEHHBIX PACTCHUN

KBanudukarys BeITyCKHUKA MarkcTp

®akynbTeT ATPOHOMHUH, aTPOXUMHUK U IKOJIOTHUH

Kadenpa Cenexiuu, ceMEHOBOACTBA M OMOTEXHOJIOTHH

A “ 360”51 Qﬁ MMI)I)IOHCHT Kadeaphl CEIEKIIMA CEMEHOBOJICTBA U
N enEKTpo&u@wN@gng@ kaH7y Ouon. Hayk, HanbGaumsa A.A.

St €

CepTtuchukat: 009DC7B5BI8BCBFB48AE0288B7F4173114
Bnapgeneu: Arnbanos Anekcanap Bnagumuposuy
OevicteuteneH: ¢ 09.02.2023 go 04.05.2024

. J




Crpanuna 2 u3 51

PaGouas mporpamma pazpaboTaHa B COOTBETCTBUU ¢ DeepallbHBIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO OOpa30BaHMs IO HAINpaBJICHUIO MoAroToBkH 35.04.04
ArpoHOMUSI, YTBEpXKIESHHBIM NpHKa3oM Munuctpa oOpa3oBanus u Hayku Poccuiickoii denepa-
uuu Ne 708 ot 26 uronst 2017 1. ¢ UI3MEHEHUSAMH, BHECEHHBIMH MTPUKAa30M MHUHHUCTEPCTBA HAYKH
U BBIcIIero oOpaszoBanus Poccuiickoit ®@enepamnu ot 8 depanst 2021 r. Ne 83 (3apeructpupo-
BaH MunuctepctBoM toctuiiun Poccuiickoit @enepauuun 12 mapra 2021 r., peructpaiiiOHHBIN
Ne 62739).

Pabouast mporpamma yTBepklieHa Ha 3acelaHuu Kadeaphbl CENEKIHH, CEMEHOBOJICTBA U
ouotexnonoruu (mpotokos Nel0 ot 19.05.2023 r)

3aBenyrouuii kadeapoit l'oneBa I'.I'.
MOIIINCH

Pabouas mporpamMmma peKOMEHJ0BaHa K UCIOJIb30BAHUIO B YUEOHOM MpoIecce MeToAnYe-
CKOM KOMHCcHeH (aKyabTeTa arpoOHOMHUH, arpOXMMHUHM M HKojoruu (mpotokon Ne 9 ot
22.06.2023 r.).

[Ipeacenarens METOAMYECKON KOMUCCUU

Penen3enT: n-p OuWoi. HayK, BeA. Hayd. COTPYIAHHK Jad. MapKep-OpHEHTHPOBAHHOMN
cenexkuuu ®I'bHY «BHUUCC umenu A.JI. MaznymoBa» ®@enynosa T. I1.
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1. O0masi xapaKkTepucTUKa JUCHUIIMHBI

Juctummnza «[lepcrieKTHBHBIC HANPaBICHUS B CEJICKIIMA M CEMEHOBOJICTBE CEITbCKOXO-
3SICTBEHHBIX KYJIbTYp» MPHU3BaHA JIaTh CTYJIEHTY TEOPETUYECKUE 3HAHUS U MPAKTUYECKHE Ha-
BBIKM B 00JIACTH COBPEMEHHBIX METOJIOB CEJICKIIMH PacTeHUU. PaccMaTpuBaeT OCHOBHBIC METO-
Il OMOTEXHOJIOTHH, MOJICKYJISIPHBIX METOJIOB CENIEKIIMUA U TeHETUYEeCKONH MH)KCHEPHH, BO3MOXK-
HOCTH MHTCHCH(HKAIMH CEIICKIIMOHHON padoThl ¢ uX nmpuMeHeHneM. Oco0oe BHUMAaHHUE YyIeIe-
HO TaKUM METOJaM KaK: MOJEKYJISIPHOEC MapKHpOBaHUE, TeHeTHYeCKas TpaHChHOpMaIUs, dM-
OpHOKYJIbTYpa MPH OTJAICHHON THOPHIN3AINHN, TTOJTyUYeHUE YIBOSHHBIX Tarion1oB u ap. [Ipex-
CTaBJICHBI BOIPOCHI MHTErPAIlMU COBPEMEHHBIX (OMOTEXHOJOTHYECKHX) M KIACCHYeCKHuX (Tuo-
puamu3ays, oToop) METOJIOB CEJICKIUH, MO3BOJIIOMINX CO37aBaTh, MICHTU(UIIMPOBATH M TIOI-
JEP>KUBATh IICHHBIE TEHOTHUIIBI, UCTIOJIb3YEMbIE MTPU CO3JaHUHM YUCTBIX JTHHUN, COPTOB U F| rud-
PHUIOB.

1.1. leanp AuCHUNIMHBI

dopMupoBaHUE Y MAaruCTPaHTOB YIIyOJICHHBIX 3HAHHMM O MeETOJaX Mapkep-
OTIOCPEIOBAHHOM CENEKIUHU, OCOOSHHOCTSX HCIIOJIb30BAHUS COBPEMEHHBIX OHMOTEXHOJOTHYE-
CKHX METOJaxX IPH CO3JaHUH U OIICHKH MCXOJIHOTO M CEJICKIIMOHHOTO MaTepHuaia.

1.2. 3agaum AU COUNINHBI

- (hopMupoBaHKME 3HAHUM O METOAOJIOIMYECKUX MPUHIMIIAX UCIOJIb30BAHUS OCHOBHBIX HAIpaB-
JICHHUH HWHHOBAIIMOHHOI'O PAa3BUTUA B CCICKIIHNU,

- (hopMHpOBaHNE YMEHUH U HABBIKOB MCIIOJIb30BaHUS METOJIOB MapKep ONOCPEAOBAaHHOM CelleK-
U1, TCHETUYECKOT0 KApTUPOBAHUS U KJIOHUPOBAHUS B CEJICKIIUU PACTCHUM;

- (opMHpOBaHHE YMEHUN M HABBIKOB HMCIIOJIb30BAaHUS METOJOB OMOTEXHOJIOTUU B CEJEKLMH U
CEMEHOBOJCTBE CEIbCKOXO35MCTBEHHBIX PACTCHUM.

1.3. IlpeameT QUCHUTIIAHBI
[lepcniekTHBHBIE HAMPABIICHUS B CEJEKIIMM M CEMEHOBOJICTBE CEIbCKOXO035SMCTBEHHBIX
KYJIBTYp JUISl CO3JJaHUS M U3YUEHHSI HICXOIHOTO U CEJIEKIIMOHHOTO MaTepuaa.

1.4. MecTo AucuMIINHBI B 00pa3oBaTeIbHON MporpaMmme
Jucuunnuna «[lepcrieKTHBHBIE HANIPABICHUS B CEJIEKIIMM U CEMEHOBOJCTBE CEIbCKOXO-
3STMCTBEHHBIX KYJIBTYP» BXOJIUT B OJIOK | —TMCIMITIMHBI (MOAYJIN), OTHOCUTCS K 4acTu, (popmu-
pyemMoi ydacCTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

1.5. B3aumocBA3b € APYTUMH IUCHUATIHHAMU
I[I/ICI_[I/IHJII/IHa «HepCHeKTI/IBHLIe HaHpaBHeHI/ISI B CCIICKIIMU U CEMCHOBOACTBE CCIBCKOXO-
3SIUCTBEHHBIX KYJIBTYpP» CBSI3aHA C TaKOW AMCUMILNIMHOW KakK «/HHOBalMOHHBIE TEXHOJOTUH B
CCIICKIIUI.

2. IliianupyeMble pe3yJabTaThl 00y4eHHs 10 JMCUHUILINHE

KOMHeTeHHI/IH I/IHI[]/IRaTOP JAOCTHKCHUA KOMIICTCHIIUHN

Kon | Conepxanue Kon | Conepxanue

Tun 3aga4 npodecCHOHATBHON AeSITEILHOCTH — HAYIHO-HCCIIEA0BATEIhCKUIT

OOyualomuiics 10J2KeH 3HATh:

Cnocoben  paszpabatbl-

K2 o meromuku 1pose- | MI-lnxo

3HaeT METOJMKY MCCIIEIOBaHUM B 00Jac-
TH CCICKIHUH, CCMCHOBOJACTBA U 61/IOTGX-
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JIEHHUSI  DKCIIEPHUMEHTOB, | HOJIOTHU
OCBamBaTh HOBBIE METO- | OOy4arommiics 10/KEH YMETh:
JIBI UCCIICIOBAHMS YMeeT cOoCTaBlIATh MPOrpaMmy HCCIEI0-
W-6r1k2 BaHUI, B TOM YHCJIC C HCIIOJL30BaHUEM
COBPEMEHHBIX METO/IOB MCCJIEOBAHUI

Ooyuyaromuiics J10J1KeH MMeTh HABBIKM M (WJIH) ONBIT JIESITE/Ib-

HOCTH:

N-Tnk-2

HaBbiku pa3paboOTKH METOAMK IpOBEIe-
HUS SKCIIEPUMEHTOB, B TOM YMCJE C HC-
II0JIb30BAHUEM COBPEMEHHBIX METOJ0B
UCCIICIOBAHMSI

3. O0béM AUCHUILTHHBI ¥ BUbI pa00T

3.1. Ouynas ¢popma 00y4eHus

Cemectp
Ilokazarenu 3 Bcero
OOmiast TpyA0EMKOCTS, 3.€./4 8 /288 8 /288
OO0mas KoHTaKTHas pabora, 4 57,25 57,25
O6mast camocrosiTenbHas paboTa, 4 230,75 230,75
KoHnrtakTHas paboTa npu NpoBeICHUN y4€OHBIX 3aHATHH, 56.25 56.25
B T.4. (4)
JIEKITUH 18 18,00
nabopaTOpHbIE-BCErO 36 36,00
WH/IMBUyaIbHBIC KOHCYJIBTAIIUH TIPH BBITIOJTHCHUH 295 295
KypPCOBOTO IIPOEKTA ’ ’
CaMOUCTOSITeHLHaSI paboTa mpu MpoBeJCHNU YU4eOHBIX 3a- 143,78 143,78
HSTHH, 9
KonrakTHass paGota mpu NPOBEACHUH MPOMEKYTOUHOM
1,00 1,00
aTTecTanuu o0yJaromuxcs, B T.4. (1)
IPYNIOBLIE KOHCYJIBTALUN 0,50 0,50
KYpCOBOH MPOEKT 0,25 0,25
SK3aMeEH 0,25 0,25
CamocrosarenbHas paboTa TpU TPOMEKYTOYHOU aTTe- 86.98 $6.98
CTallMH, B T.4. (1)
BBITIIOJTHEHUE KYPCOBOI'O IIPOEKTA 69,23 69,23
MOATOTOBKA K K3aMEHY 17,75 17,75

dopma TPOMEKYTOUHOU aTTECTALIUU

3aluTa KypCoBOTo
IMPOCKTA, 9K3aMCH

3ammTa Kypco-
BOTO MIPOCKTA,
9K3aMeH

3.2. 3aouHas ¢popma o0yueHust

Kypc

IToka3zarTenun

Bcero
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OO6m1ast Tpya0EMKOCTB, 3.€./9 2/72 6/216 8 /288
OO6mras KoHTaKTHAs paboTa, 4 2,00 17,25 19,25
O6mas camocrosiTenbHas paboTa, 4 70,00 198,75 268,75
KOHTaKVTHaﬂ paboTa Tpu MPOBEACHUH YIEOHBIX 2.00 16,25 18,25
3aHATHM, B T.4. (4)
JIEKITUH 2 4 6,00
nabopaTOpHbIE-BCErO - 10 10,00
WHAUBUAYAIbHbIE KOHCYJIbTAIIUU MTPU BbI- i 295 295
MOJIHEHUU KYPCOBOTO MPOEKTA ’ ’
CaMOCTOHTeJ'IBHaf{ pabota TmpU MPOBEIECHUU 70,00 12138 191,38
yueOHBIX 3aHATHH, U
KonTaktHas paboTa mpu TpOBEIECHUH MpOMe- 1.00 1.00
KYTOYHOM aTTeCTalMKi 00yJaroImuXxcs, B T.4. (1) ’ ’
TPYIIOBBIE KOHCYIbTALIMU - 0,50 0,50
KypCOBOU MPOEKT - 0,25 0,25
9K3aMEH - 0,25 0,25
CamocTosTenbHast paboTa Mpu MPOMEKYTOUHOM 77.38 77.38
aTTecTaluu, B T.4. (9)
BBITOJIHEHUE KYPCOBOTO MPOEKTA - 59,63 59,63
MOATOTOBKA K K3aMEHY - 17,75 17,75
3aIuTa Kyp- 3aImuTa
. COBOT'O IIPO- | KYpPCOBOTO
dopma MPOMEKYTOUHON aTTeCTalun
€KTa, ’K3a- | MPOeKTa, IK-
MeH 3aMeH

4. Conepxanne JTUCHUILINHBI

4.1. Conep:xaHue THCUMILJIMHBI B pa3pe3e pa3aejioB U MOAPa3ae/ioB

Pa3zoen 1. Memoowi 6uomexnonoeuu 6 cerexyuu pacmerutl

Iloopasoden 1.1. Ilepcnexmugnvie HanpasieHus 6ULOMEXHONOSUU 8 CeleKYUU U CEMEH0B800-
cmee celbCKOXO03AUCTEEHHBIX KYIbMYP.

HcTopus 1 nepcrekTUBBI pa3BUTH OMOTEXHOJIOTMYECKUX METOI0B, UCIIONIb3YEMbIX B Ce-
JIEKIIMM pacTeHUil, 0COOCHHOCTH W MpaBuiIa paboThl B 1a0OpaToOpuu, OXpaHa TPyAa U TEXHUKA
0€30MacHOCTH, OpraHU3aIUs CeIEKIIMOHHO-CEMEHOBOJYECKOT0 OM3Heca.

Iloopas3zoden 1.2. Kyrnemypa kiemox u mraueti

TpeOoBanusi, mpeabsABIsieMble MPU MPOBEIECHUN PaOOT MO KYJIbTUBUPOBAHUIO in Vitro.
[MuraTenbHBIE cpeabl s KyIbTUBUPOBAHUS U30JIMPOBAHHBIX KIETOK U TKaHEH. Y CIOBUS KYJb-
TUBUPOBAHMS M30JUPOBAHHBIX KJIETOK M TKaHeH pacteHui. KynpTypa kamnycHbix TkaHew. [Ips-
MOW M HETPSMOU OpraHOTeHe3, COMAaTHYECKUN dIMOPUOTEHE3, CO3JJaHNEe CHHTETUYCCKUX CEMSH,
nojiyueHue 0e3BUPYCHBIX pacTeHUM, MPUMEHEHNE KYJIbTYphl TKAHEH NP OTJATICHHON rHOpuan-
3aiui. MUKPOKJIOHAIBHOE Pa3MHOKEHUE PACTEHUN.

Iloopasoen 1.3. Ilonyuenue y08oeHHbIX 2an10UO08.

[IpenmytiecTBa UCIOJIB30BAHUS YABOCHHBIX TaIIOUIOB, CTIOCOOBI MOJIYYCHHUS: KYIbTYypa
NBUIBHUKOB U MUKPOCTIOpP, KYJIbTypa CEeMSIOUYEeK/3aBsa3eil — MpuMeHeHHe, MperuMyIlecTBa U He-
JOCTATKH; TAIUIONbI MIPH OTAAJCHHOW TMOPHUIU3alliK; MPUMEHEHHE TalUIOuA0B U YABOCHHBIX
TaruioNIOB B CEJICKIINH PACTCHHIA.

Iloopazoen 1.4. Knemounas cenexyus in vitro.
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ComakiioHanmbHast U3MEHUYUBOCTD, HANIPABICHHBIM 0TOOD in Vifro: HAa YCTOHYMBOCTD K 00-
JIe3HsIM, HAa YCTOMYMBOCTH K TepOHIIMIaM, Ha YCTOMYHUBOCTh K aOMOTHUYECKHUM CTpeccopam; ce-
JIEKTUBHBIE CPEJIbl U CUCTEMBI OTOOPA OTJEIBHBIX KIIETOK.

Pazoen 2. Memoovi monexynsapuou 6uonocuu u 2eHemudeckol UHICeHepUU 8 CeleKyu
pacmeHuti

Iloopazoen 2.1. Monexynsipno-eenemuueckue Mapkepul.

OCHOBBI MOJIEKYJISIPHO-TEHETUYECKOTO MAapKUPOBAaHUS XO3SAHCTBEHHO-LEHHBIX IpHU3HA-
KOB, HCTOPUSI METOJ0OB MOJIEKYJISPHO-T€HETUYECKOTO MapKUPOBaHUs U UX Kiaccudukaius. Me-
ton snekrpodopesa. [lomumepasnas nennas peakius ([1L[P), TUTIBI OCHOBHBIX MOJIEKYISPHBIX
cuctem mapkupoBanus Ha ocHoBe [TL[P: RFLP, RAPD, DAF, SSR, SCAR, SNP, AFLP.

OcHOBBI MapKepHOH cenekui. MapkepHasl ceneklus pu co31aHnu aHanoros. Kaprupo-
Banue reHoB QTL. Mcnonb3oBanne QTL B mpakTudeckon cenekiuu. Mapkep onocpe1oBaHHbII
or6op (MAS — marker assisted selection), mpuMeHeHHE MOJEKYISPHBIX MapKepOB B CEJIECKIIMU
pactenuii. ['eHoTMMMpOBaHWE W TacHOpTU3alMs COpPTOB. Mcmosib3oBaHWEe OMOXMMHYECKUX M
JIHK-mMapkepoB B CENEKIIMU U CEMEHOBOJICTBE CEIbCKOXO3IMCTBEHHBIX KyJIbTyp. Mcnosb3oBa-
HUU MOJIEKYJIIPHO-IIUTOI€HETUYECKUX METOJ0B B COMPOBOXIAEHUHU CEIEKLHOHHOTO ITpoliecca.
FISH mapkeps! ans uaeHTUGUKAINA HHIUBUAYATHHBIX XPOMOCOM.

Iloopazoen 2.2. I'ennas unocenepus. Tpanceenes.

Texnonorusa pexomOunantHoi JIHK, dhepMeHTs! pecTpukimu, cay3epH-OJIOTTHHT, CEKBE-
HupoBaHue. Mnentudukanys u KJIOHUPOBAHHUE TEHOB.

Mertonb! BBenenust rudpuansix JJHK B kinetku. IIpsmoit nepeHoc reHoB: 6M00aUIMCTHKA,
AJEKTPONOpaIUs U Jp.; ONOCPETOBAaHHBIN NEPEHOC TeHOB: TpeOoBaHUs K TpaHChOopMaluu, Mpo-
nenypa Agrobacterium Tpancopmanuuu; KyJIbTypa TKaHel u 0TOop TpaHCPOPMAHTOB: aHTUOUO-
TUKU KaK CeJIeKTUBHbIE (HaKTOPBI, OTOOP MO MapKEepHBIM MPU3HAKAM, TIOUCK HOBBIX CEJIEKTHB-
HBIX CHCTEM; IOATBEPKICHNE TpaHC(HOpMAIMK, HHTETpaIUs TPAaHCTEHAa B TEHOM PAacTEHHsI, dKC-
npeccus TpaHCTeHa B paCTEeHUSX, CTAOUIBHOCTD IKCIIPECCUU TPAHCTEHA.

4.2. PacnipenesieHre KOHTAKTHON M CAMOCTOSITEILHOM padoThI IPU MOATOTOBKE
K 3aHATHUSIM M0 NoApa3aeaM

4.2.1. Oynas ¢popma 00y4eHus

KonraktHas pabora
Paznensbl, moapaznensl JUCIUTUIAHB CP
nexkiuu | JI3 I13
Pazoen 1. Memoowvl buomexuonocuu 6 ceexyuu pacmenutl 12 24 108,28
Pazoen 2. Memoovr monekyniaprot 6uorocuu u 2eHHOU UH- 6 12 35.5
JICeHepul 8 celeKyuu pacmeHutl ’
Bceero 18 36 143,78
4.2.2. 3aounas ¢popma 00ydeHUs
K 0
Pasnensl, noxpa3zaessl IMCUUIUIMHBI OHTAKTHAA paboTa CP

aekmuu | JI3 I13

Pazoen 1. Memoowl buomexnono2uu 6 cenekyuu pacmeHull 4 6 71,1

Pazoen 2. Memoovl MoneKyasApHOU OUONOUU U 2eHHOU UH- ) 4 120.25
JiceHepuU 8 celeKyuu pacmenul ’

Bcero 6 10 191,38
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4.3. IlepeueHb TeM U Y4eOHO-METOANYECKOIr0 00ecnevYeHHs ISl CAMOCTOSITeILHOI padoThI

00y4arouuxcs

Tema caMOCTOATEIL-
HOU pabOTHI

Y4yeOHO-MeTOANYECKOE 00ECIIEUEHUE

O0BeMm, u

dopma oOyue-

HHA

OYHas

3a04Hasi

Hcropuss u 3HaueHue
CEJIEKIIMM PAcTEHUl B
o0IIecTBe, CEMEHHOI
OusHec, OHOTEXHOJIO-
TUH B CEIICKIIHU.

CenbCKOX0351CTBEHHASI OMOTEXHOIOTHS 1 OMOHH-
XKeHepus: yueOHuk. PekomennqoBano MuHuCTEPCT-
BOM oOpa3zoBaHus 1 Hayku Poccuiickoit @enepamnyu
B KauecTBe y4eOHHUKa JUJIsl CTYICHTOB BBICILIUX
yueOHBIX 3aBEJCHUN, 00YJaIOLINXCS TI0 CETbCKOXO0-
3sIICTBEHHBIM, €CTECTBEHHO-HAYUHBIM U MEJaroru-
yeckuM crnienuanbHocTsM / pen. B. C. Illesenyxa. -
4-e uzn., ucnp. u gon. - Mocksa : JIEHAH/I, 2015.
- 700 c. : puc., Tabu. - bubnuorp. B KOHIIE TJaB. -
ISBN 978-5-9710-0982-5 : b. 11.

26

Kynbrypa knerok, Tka-
HEM W OpraHoB B ce-
JIEKUUH PACTCHUMU.

Kanamnukosa, E. A. Knerounast nunxkenepus pac-
TeHUH : Y4eOHUK U TIPAKTUKYM 1 By30B / E. A.
KanamuukoBa. — 2-e u3g. — Mocksa : 3naTens-
ctBo FOpaiit, 2021. — 333 ¢. — (Bricmee o6pa3o-
Banue). — ISBN 978-5-534-11790-5. — Tekcr :
anextpoHHsid // DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471541 (nata oOpamieHus:
17.06.2021).

26

[TonyuyeHnue yaBOEHHBIX
rarmjaonuI0B.

['eneTnueckue OCHOBBI ceNeKIUK pacTeHuid. Tom 4.
buotexHonorus B cenekuuu pacteHuid. [ 'eHoMuka u
TeHETUYECKask MHKECHEPUS [3IEKTPOHHBIN pecypc] /
0. 1O. Ypb6anoswuy, I1. B. Ky3munkas, H. A. Kap-
Tenb [u Ap.] ; mox penaknueit A. B. KunbueBckuii ;
JI. B. XoteuieBa .— I'eHeTHYECKHE OCHOBEI CEJICK-
uuu pacteHuil. Tom 4. BuoTexHoaorus B ceneKuu
pactenuil. ['e-HOMUKa ¥ TeHETUYECKasi MHKEHe-
pus.— MuHck : benopycckas Hayka, 2014 .— 654
¢. — Kuura naxogutcsa B npemuym-Bepcun ObC
IPR BOOKS.— ISBN 978-985-08-1791-4 .

26

Knerounas ceneknus in
Vitro

Kanamnukosa, E. A. Knerounas unxenepus pac-
TEHHH : y4eOHUK U MPaKTHKyM /s By30B / E. A.
Kamamankosa. — 2-e u3n. — Mocksa : M3narens-
ctBo FOpaiit, 2021. — 333 ¢. — (Bricmee oOpaso-
BaHue). — ISBN 978-5-534-11790-5. — Texkcr :
anektponHbii // DBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471541 (nara obpamieHus:
17.06.2021).

26

Metonbl  MOJEKYISAP-
HOIl Ouojoruu B ce-
JIEKIIUU PACTCHUH.

OcHoBbl OnoTexHomoruu : Kype jekiui / I'. K. XKaii-
mubaeBa, JK. b. MaxaraeBa, M. C. Mcabekosa, P. M.
TypnanoBa. — Anmarsl : Hyp-IIpunt, 2016. — 57 c.
— ISBN 978-601-263-304-7. — TekcT : 31€KTpoH-
HBIA // DnexTpoHHO-OMOMMoTeynas cucrema I[PR
BOOKS [caiit]. URL:

28
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https://www.iprbookshop.ru/67114.html

MonekynspHble  Map-
Kepbl B CEJIEKLUU U Ce-

Hedenosa, JI.H. [IpumeHeHne MONEKYJISPHBIX Me-
TOOOB HCCICOOBAaHUA B TI'CHCTHKE [BHGKTpOHHBIfI

KIIOHUPOBAHUC I'CHOB.

MEHOBOJICTBE pecypce] : Yuebnoe nmocodue / JI. H. Hedemora .— 1
— Mocksa : OOO "HayuyHO-U31aTEIbCKUM LEHTP 28
HNH®PA-M", 2019 — 104 ¢. — BO - baka-
naspuar .— ISBN 978-5-16-009872-2 .— ISBN
978-5-16-101433-2. —
URL:http://znanium.com/go.php?id=1033803

Nnentudukanus u |['eHeTnYecKre OCHOBBI CENIEKIIMU pacTeHuil. Tom 4.

buorexHonorus B cenekuuu pacreHuil. I'eHomMuka u
TeHEeTUYeCKasi MHKEHEepHs [dnekTpoHHbIN pecype] / O.
1O. Yp6anosuy, I1. B. Ky3munkas, H. A. Kaprens [u
np.] ; non penakuuen A. B. Kunpuesckuii ; JI. B. Xo-
ThUleBa .— ['€HeTH4ecKre OCHOBBI CEJEKIIUU pacTe- 28
Huid. Tom 4. buoTexHoJIIOTUS B CENEKIMU PACTEHHIL.
I'eHomMyka ¥ reHernueckas MHKeHepus.— MHUHCK :
benopycckas Hayka, 2014 .— 654 c. — Kuura Haxo-
qurcst B mpemuyM-Bepcun ObC [IPR BOOKS.— ISBN
978-985-08-1791-4 .

Metoabl reHETHUECKOU
WH)XCHEPUU B CEJICK-
UM PACTEHUH

[lenkynoB C. H. ['eneTndeckasi uHXKEHEPUS [dIEK-
TPOHHBIA pecypc] : yueOHO-CIpaBoyHOE TTocodOue /
C. H. llenkynoB .— I'eHeTndeckass WHKEHEpUS,
2023-05-21 .— Dnextpon. gaH. (1 daiur) .— Hoso-
cubupck : Cubupckoe YHUBEPCUTETCKOE M3AATEIhb-
ctBO, 2017 .— 514 ¢. — Knura HaxoauTcs B mpe-
muym-sepcun ObC PR BOOKS..— ISBN 978-5-
379-02024-

28

I'ennas uHxkeHepus u
01o0e30nacHOCTh

I'eneTnueckn MOAM(PUUIMPOBAHHBIE OPraHU3MBI H
O0mo0e30MmacHOCTh [3NeKTpoHHBIN pecype]| / A. I
EpMummn.— T'eHetndeckun MoaudUIIMpOBaHHbIE
OpraHu3MbI 1 6M06e30macHOCTh, Bech Cpok oXpaHbl
aBTOPCKOTo mpaBa .— IeKTpoH. aaH. (1 ¢aitn).—
Munck : benopycckas nayka, 2013 .— 172 ¢. —
Kuura naxomurcs B mpemuym-Bepcuun OBbC IPR
BOOKS.— ISBN 978-985-08-1592-7

26,25

Bcero

242,25

5. ®oHI OLIEHOYHBIX CPEACTB /I MPOBEACHUS MPOMEKYTOYHOM aTTeCTAllMU U

TeKYyIIero KOHTPOJIs

5.1. DTansl popMUpPOBAHUSI KOMIIETEH M

IMoapa3gen aucuuNIIN- HNuaukarop D0CcTHKEeHUSI KOMIIETEeH-
Apazies el Komnerennus A pa
HbI 187001

[1K-2 CnocobeH paspa- 3 WI-5TIK-2
0OaThIBaThH METOIUKHU
MPOBEAEHUSI DKCIEPHU-

[Mogpaznmen 1.1. POBCI p Yy U -6I1K-2
MEHTOB, OCBauBaTh HO-
BaHUA
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I1K-2 CnocobeH pa3pa- 3 WI-5TIK-2
OaTbIBaTh METOIUKU

Toxpaszen 1.2, MPOBEJCHUS  DKCIEPHU- Y% WJI-6TTK-2
MEHTOB, OCBaMBaTh HO-
BBbIE METOIBI HCCIIENIO- H WJI-7T1K-2
BaHUS
I1K-2 CnocobeH paspa- 3 WI-5TIK-2
OaTbIBaTh METOIUKU

Hoz[pa:s;[en 13. IMMPOBCACHUA  OKCIICpU- v I/II[-6HK-2
MEHTOB, OCBaMBaTh HO-
BbIE METOIBI HCCIIENIO- H WJI-7T1K-2
BaHUS
I1K-2 CnocobeH pa3pa- 3 WJI-5TIK-2
OaTbIBaTh METOIUKU

Hoz[pa:s;[en 14. IMMPOBCACHUA  SKCICpU- v I/II[-6HK-2
MEHTOB, OCBaMBaTh HO-
BbIE METOIBI HCCIIENIO- H WJI-7T1K-2
BaHUS
I1K-2 CnocobeH pa3pa- 3 WJI-5TIK-2
OaTbIBaTh METOIUKU

Hoz[pa:s;[en 21. IMMPOBCACHUA  OKCICpU- v I/II[-6HK-2
MEHTOB, OCBaMBaTh HO-
BbIE METOIBI HCCIIENIO- H WJI-7T1K-2
BaHUS
I1K-2 CnocobeH pa3pa- 3 WJI-5TIK-2
OaTbIBaTh METOIUKU

Hoz[pa:s;[en 29 IMMPOBCACHUA  SKCIICpU- v I/II[-6HK-2
MEHTOB, OCBaMBaTh HO-
BbIE METOIBI HCCIIENIO- H WJI-7T1K-2
BaHUS

5.2. Illkanbl M1 KPUTEPUH OLICHUBAHMS JOCTHKEHUS] KOMIIETeHIHIA

5.2.1. IlIkaa oneHNBAHHUSA JOCTHKEHUS KOMIIETEeHIIHIA

Bun ouenkn

OneHkn

AxagemMudeckas oleHKa
1o 4-x OaIIbLHOM ILIKAlle

HEYIOBJIETBOPUTEIBHO

YAOBJICTBOPHUTCIILHO

XOPpOLIO

5.2.2. Kputepuu oueHUBAHNS JOCTHXKEHUS KOMIIEeTEHIIUI

Kpurepuu onieHku Ha 3K3aMeHe

O1ieHka, ypOBEHb
JIOCTHOKCHHS
KOMIIETEHITNH

Onucanue KpuTepueB

OTIMYHO, BEICOKHI

OTJIIMYHO

CryneHT mokasall MOJHbIE U TIIyOOKHE 3HAHHS MPOrpaMMHOTO Ma-
TepHuaja, JIJOTHYHO U apryMEHTHPOBAaHO OTBETHJI Ha BCE BOIPOCHI
HK3aMEHAIIMOHHOTO OHJIeTa, a TaKKe Ha JIOMOJIHUTEIbHBIE BOIPO-
Chl, CIIOCOOEH CaMOCTOSITENIbHO peIlaTh CIOXHbBIE 3a71a4M JUCLIHII-

JIMHBI
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Xopo1o, NpOABUHYTBIN

CryneHT TBEpO 3HAET IPOrPaMMHBII MaTepua, FPaMOTHO €ro U3-
JIaraeT, He JOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE, JOC-
TATOYHO IMOJIHO OTBETHJI Ha BOMPOCHI IK3aMEHAIIMOHHOTO OHiIeTa U
JONOJHUTEbHBIE BOIPOCH], CIIOCOOEH CaMOCTOSITEIbHO pelaTh
CTaHJApTHBIC 3a1a4U AUCLUIUINHBI

CryneHT mokasaj 3HaHHWE TOJIEKO OCHOB MPOTPAaMMHOTO MaTepHa-
Jla, YCBOWUJI €T0 MOBEPXHOCTHO, HO HE JIOMYCKal rpyOBIX OMIHOOK

VY 10BJIETBOPUTEIHHO, WIA HETOYHOCTEH, TpeOyeT HAaBOISAIIUX BOTIPOCOB LIS TIPAaBUIIBHO-

HOpOI‘OBBII\/'I ro OTBC€TAa, HC OTBCTUJI HAa JOIMOJJHUTCILHBIC BOIPOCHI, CHOCOGGH
pemaTh CTaHAapTHBIC 3a/1a4d TUCIMILIMHBI C TIOMOIIBIO Tpeno/a-
BaTciIst

HeynosnerBoputenbHo, | CTyJeHT HE 3HAET OCHOB MPOTrpaMMHOTO MaTepHalia, JOMYCKaeT

KOMITETCHIIHS HE rpyObIe OIMTMOKH B OTBETE, HE CIIOCOOEH periaTh CTaHAapTHHIC 3a-

OCBOCHAa Aa4u JUCHUIUIMHBL JaXXE C IOMOIIBIO MPETIoAaBaTCIIA

Kpurepun onieHku TecTOB

OueHka, ypoBEHb
JIOCTHOKCHHS
KOMIIETEHIINH

Onucanue KpUuTepueB

OTIM4YHO, BRICOKUI

ConeprxaHne NpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MPOABUHYTHIN

ConeprxaHne NpaBUIBHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BJIIETBOPUTEIIBHO,
MOPOTOBBI

ConeprxaHne NpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurenbHo,
KOMIIETEHI[US] HE OCBOCHA

CopepxaHue paBUIIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu olieHKH yCTHOTO onpoca

OueHka, ypoBEHb
JIOCTHOKCHHS
KOMIIETEHIINH

Onucanue KpuTepueB

3adTeHO, BEICOKHI

CTyneHT IeMOHCTPUPYET YBEPEHHOE 3HAaHHE MaTepualla, YeTKO BbI-
pakaeT CBOIO TOUY 3pEHHUS IO paccMaTpUBAaEMOMY BOIPOCY, MpHU-
BOJIsS COOTBETCTBYIOIIHE TPUMEPHI

3a4TeHO, MPOABUHYTHII

CTyneHT 1eMOHCTPUPYET yBEpEHHOE 3HaHUE MaTepuasa, HO JIOIyc-
KAeT OTJEJIbHBIC MOTPEITHOCTH B OTBETE

3a4TeHO, MOPOTOBBIN

CTyneHT NeMOHCTPUPYET CYIIECTBEHHBIC MPOOENbl B 3HAHUSIX Ma-
Tepuasa, T0MyCcKaeT OIMOKN B OTBETaX

He 3aureno,
KOMIICTCHITHS HE
OCBOEHA

CTyIeHT AeMOHCTPUPYET He3HAHUE MaTepHalia, IOMycKaeT Tpyobie
OILIIMOKH B OTBETaxX

Kputepun onieHku penienus 3aaay

OneHka, ypoBeHb
IOCTH)KEHUS
KOMIIETEHIINN

Onucanue KpUTEpUEB

3adTeHO, BEICOKHI

CTylneHT yBEpEHHO 3HAeT METOAUKY M aJTOPUTM pELICHUs 3a/adH,
HE JIONYyCKaeT OLIMOOK IPH €€ BbINOJIHEHHUH.
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3auTeHo, IPOABUHYTHIN

CTyIeHT B 1IeJIOM 3HAaeT METOJIMKY U aJlTOPUTM PEIICHUS 3a7auu, He
JIOTMTYCKaeT rpyOBIX OMTMOOK MPH €€ BHITIOTHEHHH.

3a4TeHOo, MOPOTOBbIN

HX IIpU TOMOIIU MPCIIOAaBaTCIIA.

CTyaeHT B LIEIOM 3HA€T METOJIMKY M QJITOPUTM PEIICHUs 3aJayd,
JIOMYCKaeT OUIMOOK MpHU €€ BBIMOJIHEHUU, HO CIIOCOOEH MCIPABUTH

He 3aureHo, CTy/IeHT HE 3HACT METOAMKY U AITOPUTM PEIICHHs 3a/1a4H, I0MyC-
KOMIIETCHITUS HE KaeT rpyOble OMHMOKH MPH €€ BBHITIOTHEHUH, HE CIOCOOEH UCTIPABUTH
OCBOEHA UX TPU MTOMOIIH MPENOIaBaATEIIs.
5.3. MaTepuaJibl 1J151 OLEHKH JOCTUKEHUsSI KOMIeTeH i
5.3.1. OneHo4HbIe MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTANMHU
5.3.1.1. Bonpochl K 3K3aMeHy
Ne Coneprkanue Koane- HaK
TCHLUUA

AKTyanbHbBIE TTPOOJIEMBI ceNIeKIMH pacTeHuid. [IpombiieH- WJI-5T1K-2

1 Has CEJICKIMs, CeICKIIMOHHO-CEMEHOBOJUSCKIE KOMIIaHUH, TIK-2 WI-611K-2
pOoOIEMBI M IEPCIIEKTUBLI PA3BUTHSI OTPACIIH. NJ-7TIK-2
Ob6opynoBanue 6HMoTexXHOJIOrHUECKON Taboparopuu. OcobeH- NI-5TIK-2

2 HOCTH pa0OTHI U TeXHUKA Oe3omacHOCTH. TpeboBanus, mpeab- | [1K-2 WJI-611K-2
SBJISIEMbIE TIPH TIPOBEJICHUU PabOT B KYIBTYPE in Vilro. NI-71IK-2
Ha3zoBuTe OCHOBHBIC HAIIPABJICHUS UCCIIEIOBAHUI 1O KIETOY- VA-STIK-2

3 i G IIK-2 NJ1-611K-2
HOW OMOTEXHOJIOTHH. VL-7TIK-2

y WJI-5TTK-2

4 KynbTypa U30IMpOBaHHBIX KICTOK, TKaHeW 1 opraHoB. [1ps- K2 WIL6ITK2
MO U HEMPSIMOW OPTaHOTEeHE3, COMATHUECKUI YMOPHUOTEHE3. WJ1-7TTK-2
Kakwe BbI 3HaeTE METO/IbI YCKOPEHUS CEIEKIIMOHHOTO MTPO- NJI-5T1K-2

5 1ecca ¥ moBkImeHus ero 3¢ dekTuBHOCTH? Pacckaxure 00 [TK-2 WJI-611K-2
STHX METOJIaX M MX COBPEMEHHBIX JOCTUKEHHSAX. NI-71IK-2
11 > N-5TIK-2

€peYHCIINTE HAMPABJICHUSI COBPEMEHHON OMOTEXHOJIOTHH,

6 IIK-2 NJ1-611K-2
npuoputetHbie s AITK. VIT-7ITK-2
PacckakuTe 0 MPaKTHYECKOM UCIOIb30BAHUH H IIEPCIEKTH- WJ-STIK-2

7 p 0 p MK-2 | WJI-6ITK-2
BaX MPUMEHEHHsI COMAKIOHAILHON M3MEHUYHNBOCTH. VJI-7TIK-2
YT0 TaKoe KIOHAILHOE MUKPOPa3MHOXKeHHe pacTenuii? Ha- VJ-5TIK-2

8 pop p ; MK-2 | WJI-6IIK-2
30BUTE €0 OCHOBHBIC MPCUMYIIICCTBA. VJI-7TIK-2
[Tepeuncarte OCHOBHBIC METOIbI KIIOHAILHOTO MUKPOPa3- WJ-5TIK-2

9 P pop MK-2 | WO-6IK-2
MHOCHHS. VIJI-7TIK-2
KaxoBo mpakTu4eckoe IpuMeHEeHHE KJIOHAILHOI0 MUKPOPa3- WJI-STIK-2

10 P P pop MK-2 | WJI-6IK-2
MHO)KEHHSI B PACTEHHUEBOJICTBE U CEICKIIUHU? VIJI-7TIK-2
HazoBute MeTObI MONTyueHUs] 0€3BUPYCHOTO TIOCAT0YHOTO VJ-STIK-2

11 Y4 Py MK-2 | MJ-6IK-2
Marepualia BEreTaTHBHO Pa3MHOYKACMBIX KYJIBTYP. VJI-7TIK-2
HazoBute npuMepsl pa3MHOKEHHUS PACTEHUI B YCIOBHSX in WJ-STIK-2

12 PHMEPBI D p y MK-2 | WI-6IK-2

Vitro B IPOMBILIUIEHHBIX MacIITa0ax.

WJI-7TIK-2
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UJ-5T1K-2
13 UTo0 Takoe UCKYCCTBEHHBIE CEMEHA? [1K-2 NJ-6I1K-2
UJI-7TIK-2
UJ-5T1K-2
14 MeTo bl ToJTy4eHHsT O€3BUPYCHOTO CEMEHHOTO MaTepHaa. [1K-2 N-6I1K-2
UJI-7TIK-2
UJI-511K-2
15 MeTo bl TECTUPOBAHUS PACTEHU HA BUPYCHI. [1K-2 N-6I1K-2
UJ-7TIK-2
Ha3zoBuTe OCHOBHBIE METO/IbI KIIETOYHOW WH)KCHEPHUH B Ce- VA-STIK-2
16 y [K-2 | WA-6IK-2
JICKIIUU PACTECHUH. VT-7ITK-2
HazoBuTe BcriomMorareiabHble METOIbI KJIIETOUHOM HHXKEHEPUU VA-5TIK-2
17 . [K-2 | WA-6IK-2
B CEJIEKIINM PACTCHUH. VT-7ITK-2
UJ-5T1K-2
18 HazoBure poib rarionaHbIX paCTeHUN B CEJIEKIUU. [1K-2 WI-611K-2
UJI-7TIK-2
UJ-5T1K-2
19 HazoBuTte ciocoObI co3/1aHus TaIlJIONTHBIX PACTEHUN. [1K-2 NJI-611K-2
UJI-7TIK-2
Kakum 00pa3om ramiouinsie pacTeHHs: IOMOTAl0T YCKOpe- VA-STIK-2
20 I1K-2 NA-611K-2
HUIO CEJIEKIIMOHHOTO Tpoiecca’? VIT-7ITK-2
UJI-511K-2
21 [Ipunun merona snexTpodopesa 6enKoB. [K-2 N-6I1K-2
UJ-7TIK-2
MeroauKa NpoBeICHHs BEPTHKAIBHOTO dIeKTpodopesa Ge- VJ-5TIK-2
22 [K-2 | WI-6IIK-2
KOB. WJI-7T1K-2
Hcnonps3oBanue siieKTpodopesa B CENEKIMH U CEMEHOBOJICT- VJ-5TIK-2
23 [IK-2 UJI-611K-2
B WJI-7TIK-2
HazoBuTe 0cHOBHBIE HANIPaBIIEHUSI OMOTEXHOJIOTHUECKUX HC- VA-5TIK-2
24 . I1K-2 NA-611K-2
CJIeI0OBaHM. VT-7TTK-2
HazoBure TpeGoBanwsl, peabsIBIsIEMbIC TIPH IPOBEICHUU Pa- VJ-STIK-2
25 R [1K-2 NJI-6I1K-2
00T 10 KYJIbTUBUPOBAHHUIO in Vitro. VIT-7ITK-2
KaxoBbI ycnoBus KyJIbTUBUPOBAHUS U30JIHMPOBAHHBIX KIETOK WJ-STIK-2
26 . 5 [K-2 | WA-6IK-2
Y TKaHEW pacTeHui? WT-7I1K-2
Hcnonp3oBanue yaABOSHHBIX raluiOWI0B B CEICKIIUU pacTe- NI-5TIK-2
27 HUi. CriocoObI OTYYCHHS TalUIOUIHBIX PACTCHHH, TPEUMYy- I1K-2 UJ-6I1K-2
[[ECTBA U HETOCTATKU METOIOB. NA-7IIK-2
CoMakiioHallbHast K3MEHYUBOCTh: TPUYHUHBI U UCIIOJIb30BAHUE VJ-STIK-2
28 ’ [K-2 N JT-6T1K-2
B CEJIEKIIUHN VT-7TTK-2
ComaxkioHanpHas U3MEHYUBOCTh. KieTounas cenexuus in
Vitro Ha yCTOWYHUBOCTB K OOJIC3HSAM, YCTOMYMBOCTD K TepOH- VJ-STIK-2
29 . [1K-2 NA-611K-2
UaM, yCTOHYMBOCTh K a0HoTHYecKUM cTpeccaM. CeleKTHUB- VIT-7ITK-2
HBIE CPEJIb
[IpumeHeHne KynbTyphl TKAHEH MpHU OTJATIEHHON THOpUAN3a- VA-STIK-2
30 [IK-2 | WI-6IIK-2

IIUY - CIIAaCEHUE HE3PEJIbIX 3apOoJIbIIIeHi (embryo rescue).

WJI-7TIK-2
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31 ComaTrueckas THOPHIU3AIINS, €€ OCOOEHHOCTH U METO/IBI. K EE:EEEE
I'uOpuapl, moxydaeMple MPU COMATUIECKOM THOPUAM3AITIH. VT-7TTK-2
[TpumeHeHue KyIbTYphl TKAHEH — CO3aHIe CUHTETUICCKHX VA-STIK-2

32 [K-2 | WI-6IIK-2
CEMSH. VT-7TTK-2
MapkupoBaHu€ X0351HCTBEHHO-IIEHHBIX MTPU3HAKOB. MeTon
anekTpodopesa. Mcnonp3oBanue onoxumuueckux u JJTHK- VJ-STIK-2

33 b [K-2 | WI-6IIK-2
MapKepoB B CEJIEKIIMN U CEMEHOBOJICTBE CEJIbCKOXO3SIICTBEH- VT-7TTK-2
HBIX KYJIBTYP.

[Tomumepasnas nennas peakuus (I1L[P), Tumbsr oCHOBHBIX MO- WJI-5TIK-2

34 JEKYJISAPHBIX cCUCTEM MapkupoBaHus Ha ocHose III[P: RFLP, [IK-2 WJI-6I1K-2
RAPD, DAF, SSR, SCAR, SNP, AFLP. NJ-71K-2
MonexyispHas IUTON€HETHKA B CEJIEKIIMU pacTeHui. Hc- NJ1-5TIK-2

35 MOJIb30BaHNE MOJIEKYJISIPHO-IIMTOJIOTUYECKUX METO/IOB B CO- [1K-2 NJI-611K-2
IPOBOXKIECHUH CEJEKIMOHHOTO IIPOLECCA. NA-7IK-2
['eHOTHNIMpPOBAaHME U MACIOPTU3ALIUS COPTOB: UX HCIOIH30BA- NJI-5T1K-2

36 HUE B CEJIEKLIUH, CEMEHOBOJACTBE U IIPH 3aILUTE aBTOPCKUX IK-2 NJI-6I1K-2
npas. WNA-71IK-2
Texnonorus pekom6unantHoi JJHK. Mertonbsl BBeneHus ruod- WJ-5TIK-2

37 punabix JIHK B kneTku pactenuit. ArpobakrepuanbHas I1K-2 NJ-6ITK-2
TpaHchopMarus. NJI-711K-2

33 HaEOBI/ITe OCHOBHBI€ ATaIbl MOJy4E€HUS TPAHCTEHHBIX pacTe- K-2 322253
HAH U1-7TIK-2

39 MeTosl MOATBEPKICHHE TPAHCHOPMAIIMH U DKCIPECCUU K EE:EEEE
TpaHCTEHA B PACTCHUSIX. VIJI-TTIK-2

UI-5TIK-2

40 I'enoMHOE pegakTUpPOBaHUE B CEJICKIIMU PACTEHUM. [1K-2 N-6I1K-2

NJ-711K-2
MonekynspHo-reHeTUYeCKUe MapKepbl OTIMYAIOTCA OT ApY- NJI-5TIK-2

41 TUX TUIIOB MAPKEPOB TEM, UTO ...  ......... nox Bo3aelcteu- | 11K-2 NJI-6I1K-2
€M BHEIIHEH Cpeibl WI-711K-2
QTL 7noxkychbl KOJWYECTBEHHBIX MPHU3HAKOB CBS3aHBI MEXIY WJI-STIK-2

42| oot He rencTHacCKH, a TK-2 U/L-GIK-2

P e WJI-7TIK-2

43 CCKBGHI/IPOBaI:II/Ie — 9TO OIpeAEJIeHHE aMHUHOKUCIOTHON WM K gﬁiﬁﬁﬁ
HYKJICOTUJIHOM ......... OMONOIMMEPOB VT-7TTK-2
Y CTONYMBOCTE Opranru3Ma K JACHCTBUIO (PU3UIECKUX, XUMUYEC- NJI-5TIK-2

44 CKHX M OMOJOTHYECKUX areHTOB, CIIOCOOHBIX BBI3BIBATh maTo- | I1K-2 W-6I1K-2
JIOTHYECKOE COCTOSTHUE — 3TO: NJ-71K-2

UI-5TIK-2

45 [pu ammnudukamuu (ITLP) npoucxonur...... JI03bI T€HA ITK-2 N-6I1K-2

NJ-711K-2

46 Oz[HOHyKneOTVI/mHLIe 3ameHbl (SNP) nmpoucxoasr B pe3ynbra- MK-2 gﬁiﬁﬁﬁ
TE ....MyTaIi VIJI-7TIK-2
MecTo Ha MOJIEKYJI€ HYKJIIEMHOBOM KUCIOThI, 3aHUMAEMOE O/I- WJI-5T1K-2

47 HUM T€HOM WM TPYNHoi 0ObIYHO (PyHKIMOHANBHO Onmu3kux | I1K-2 NJI-6I1K-2

T'€HOB HA3bIBACTCA ......

WJI-7TIK-2
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5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM
He npenycmotpen

5.3.1.4. Bonpocsl k 3auety
He npenycmorpen

5.3.1.5. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (padoT)

11\/?1 Tema KypcoBOTo MPOEKTHPOBAHUSI, KypCOBOUW pabOThI
1 | Ilpupoanbie u cuHTETHYECKUE (PUTOTOPMOHBI M UX PUMEHEHUE B CEIILCKOM XO03HCTBE.
2 | AnbTepHaTHBHBIE METOIbl YCKOPEHHOT'O CO3JJaHUsI TOMO3UTOTHBIX JIMHU.
3 | Knerounas cenexiys Ui MOJy4YeHUs] PACTCHUM, YCTOWYHMBBIX K A0MOTHYECKUM CTPECCaM.
4 | buoTexHOIOrHYECKHNE METOJIbI CO3AAHMS HUCXOTHBIX ()OPM pacTEHUM AJIsl CENEKIUU.
5 | Knerounas cenekiys Juist OJyYeHHUs PACTCHHM, yCTOWYMBBIX K OHOTHYECKUM (haKTOpaM.
6 Co3maHne HOBBIX TCHOTUIIOB PACTCHHM, YCTOMYMBBIX K TePOUIIHIAM.
5 MonekyaspHO-TeHeTHYeCKOe MapKUPOBaHHUE IIPU3HAKOB M CBOMCTB OMOIOTUYECKHX 00b-
€KTOB.
8 | Coxpanenue reHo()OH/1a IEHHBIX (OPM PACTECHHIA.
9 | TexHoJIOTHS TOJIyUYEHHUSI HCKYCCTBEHHBIX CEMSIH.
10 | TexHoJIOTMSI MUKPOKIIOHAJILHOTO PA3MHOKEHHS CEJTbCKOXO035MCTBEHHBIX KYJIBTYP.
1 [IpunuumnsL, CTPYKTYpa 1 OpraHU3aLis 1a0opaTopur O MUKPOKJIOHAIBHOMY pa3MHOXKe-
HUIO PACTEHUH.
12 | O380pOBJIE€HNE U MUKPOKJIOHAJIbHOE PA3MHOKEHUE PACTEHHM.
13 buobe3onacHoCTh NpU MPOU3BOACTBE, PACIIPOCTPAHEHUH U TOTPEOICHUU TeHETUYECKH
MOIU(DUIIMPOBAHHBIX PACTCHHIA.
14 | Mcnionb30BaHKE MOJIEKYJISIPHBIX MAPKEPOB B CEIIEKIIMOHHBIX TPOrpaMmax.
15 | ComakyoHaNIbHAsI U3MEHYMBOCTh KAJJTYCHOM TKaHU U €€ UCIIOJIb30BAHUE B CEJIEKLIUU.
16 | Knerounast OMOTEXHOJIOTHS U MOJIyY€HHE BEIIECTB BTOPHUHOTO METa00IU3Ma.
17 | IIpon3BOACTBO JIMHUH, YABOCHHBIX TaIUIOUIOB U UX MPUMEHEHUE B CEJICKIINU.
18 WuTporpeccust HOBBIX T'€HOB B TEHOMBI PaCTEHUI MOCPEACTBOM OTIAIIEHHOW THOpUI3a-
007078
19 | Monekynsapuoe renotunupoBanue. Texnonorus REAL-TIME PCR
20 CpaBHUTENBHBIA aHAIN3 METOJIOB T€HOMHOI'O PEAAKTUPOBAHUS CENbCKOXO35MCTBEHHBIX
KYJIBTYP.
1 MeTonpl, UCTIOJIB3YIOIMECS s MOJIYYEHUS] TPAHCTEHHBIX COPTOB CEIbCKOXO03AMCTBEH-
HBIX KYJIBTYD.
2 [Mpumenenne merona [P mis nHTeHCH(DUKALIMY CENEKIIMOHHOTO TPOLIecca B pPacTeHHE-
BOJICTBE
23 CpaBHUTENBHBIN aHAIN3 METOJOB M3YYEHUs 3KCIIPECCUHU I'€HOB, CBSA3aHHBIX C YCTONYH-
BOCTBIO PACTEHUN K aOMOTHYECKUM (paKTOpam.
24 | Metoapl olleHKH 0M00€30MacCHOCTH TPAHCTCHHBIX PACTCHUN
75 [Ipumenenune QTL-kapTupoBaHus IJi1 OLUEHKHU CEJEKIIMOHHOTO MaTepualia B pacTEHHUE-
BOJICTBE.
2% [IpeumyiiecTBa 1 HETOCTATKU MOIIEKYIAPHOrO MapKHPOBAHHA [E€HOB Kak BCIIOMOTaTe/b-
HOT'O METO/1a CEJIEKIIMY PACTEHUH.
27 | O310pOBICHHE MOCAIOYHOT0 MaTeprasa 0e3BUPyCHOTO KapToest B KyJIbType in vitro.
28 [IpuMeHeHre MHUKPOKJIOHAIBHOTO Pa3MHOKEHHUS! CENbCKOXO3SIMCTBEHHBIX KYIbTYpP IS
IIOJIY4E€HHS] BBIPABHEHHOTO MaTepHaa.
29 | Texuonorwus (monydeHnue, 3HaueHne) DH-1uHMN B cenexnuu mocoHeYHrKaA.
30 | /lenoHMpoBaHHE paCTEHUI-PETEHEPAHTOB CEJILCKOXO3SIICTBEHHBIX KYJIBTYP
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[MonGop arapu3oBaHHBIX Cpel NUTaHUA JUISL BhIpallMBaHUs W OTOOpa pacTEHHIA-

31 pEreHepaHToB B KYJNbTYpE in Vifro, yCTOWYUBBIX K 3aCOJICHHIO/3aCyXe€.
3 [Moxbop arapw3oBaHHBIX Cpea TUTAHHUS IS MAcCOBOTO Pa3MHOXKEHHUS pPacTCHHI-
PETEHEPAHTOB B KYJIBTYPE in VIIro.
33 Ornucanue U CpaBHEHUE arapu30BaHHBIX CpeJ MUTAHUA ISl Pa3IUYHbIX 1IeJiel B KYJbTY-
pe in vitro.
34 CpaBHEHHE METOJIOB MOJIYYEHHUs TaIJIONIHBIX JIMHUM y Pa3HBIX CENbCKOXO35HCTBEHHBIX
KYJIbTYP.
5.3.1.6. Bonpocsl K 3ammTe KypcoBOro npoekra (padorsr)
Komme-
Ne Coaepixanue — NAK
OcHOBHBIE HANIPABJICHHSI CEIbCKOXO35MCTBEHHON OMOTEXHO- NJI-5TIK-2
1| norumu. [K-2 WJI-6TTK-2
WUJ-7T1K-2
[Tyt mopdorenesa u coMaTH4ECKOrO SMOPHOUIOTCHE3a B NJI-5TIK-2
2 | xyneType in vitro. IK-2 NJI-6I1K-2
WUJ-7TIK-2
buorexHonorn4eckue nNoaAXoAsl K MaCCOBOMY Pa3MHOXKECHHUIO NJ1-5TIK-2
3 | meHHBIX TEHOTHIIOB PACTEHMIA. [K-2 WJ-611K-2
WJ1-711K-2
Bo03MOXHOCTH ¥ OTpaHUYCHHS] COMAaTHUECKON THOpUIN3aun NJI-5T1K-2
4 | Opu CO3JaHUM HOBBIX T€HOTHUIIOB PACTEHUM, UCIIOJIB3YEMBIX B I1K-2 NJI-611K-2
CEJICKIIVU. N-711K-2
Bo3MoxHOCTH 0310pOBIIEHUS pACTEHUI HA OCHOBE METOJ0B WJI-5TIK-2
5 | KynbTHBMpPOBAHHA in Vitro. IIK-2 NJT-6ITK-2
WUJ-7T1K-2
buorexHonornueckue moaxXoAbl K CO3MaHUIO HOBBIX I'e€HOTHU- WJI-5T1K-2
6 | moB pacTeHui, yCTOHYMBEIX K TepOUIIUIAM. [K-2 UJ-611K-2
N-711IK-2
@epMEHTBI TEHETUYECKON UHKEHEPUH. NJ1-5TIK-2
7 [IK-2 UJI-6I1K-2
WJ1-711K-2
Bo3M0oHOCTH OMOTEXHOJIOTHYECKUX METOJIOB JUIS CO3/1aHUS NJI-5TIK-2
8 | HOBBIX TEHOTHUIIOB PACTCHUH, YCTOMYMBBIX K OMOTHYECKUM I1K-2 NJI-611K-2
bakTopam. W-7T1K-2
ComakiioHaIbHAass U3MEHUYUBOCTb PACTCHUM — KaK aJbTepHA- W/I-5T1K-2
9 | tuBa MyTarenesy. K-2 WJI-61TK-2
WUJ-7TIK-2
Mertoabl TpaHchopMaIK pacTEHHA. HJ1-5TIK-2
10 [K-2 NJI-6T1IK-2
WJ1-711K-2
buoTtexHonornueckre moIXo6l B COXpaHeHUH TeHO(hoHaa WJI-5T1K-2
11 | nennbx hopm pacrenuii. [1K-2 WJT-6TTK-2
WJ1-711K-2
Bonpocer 6uo0e3onacHOCTH, CBSI3aHHBIE C TPOU3BOJICTBOM, WI-5T1K-2
12 | pacnpocTpaHeHUEM U TOTPEOICHUEM IeHETUYECKH MOTU(H- [K-2 NI-6I1K-2
[IUPOBAHHBIX PACTCHUM. NJI-7TIK-2
OCHOBHBIE U BCIIOMOI'aTEJIbHBIE METOABI KYJIbTYPBI KIIETOK U W/I-5T1K-2
13 | tkaneit B cenexuu pacTenuit IK-2 NJI-6I1K-2
N-711K-2
MapkepHasi ¥ TeHOMHas CEJIEKIUS PACTCHUM. NA-5T1K-2
14 I1K-2 NA-611K-2

VJI-7TTK-2
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TexHonorus nojiyueHus yABOCHHBIX ralJION0B U UX UCIIOJb- WJI-5T1K-2
15 | 30Banue B cenekMu pacTeHHi. [1K-2 NI-6I1K-2
WJI-71K-2
OCHOBBI KYJIBTYpBI KJIIETOK U TKAHEH B CEJIEKLIUN PACTEHUH. NA-5TIK-2
16 [1K-2 WJI-6T1K-2
WJI-71K-2
5.3.2. OneHo4YHbBIC MATEPHAJIBI TEKYIEr0 KOHTPOJIS
5.3.2.1. Bonpocskl TeCTOB
Ne Conepxkanue Kowmme- UK
TeHIHUSs
1 | DnekTpodopeTndecknii MeToa — 3TO
- croco0 pa3ziesieHust MOJIEKYI B JIEKTPUUYECKOM TOJIe VIT-5TIK-2
- cnoccv)6 PasfeneHs MONEKYl B MOTOKE JKUAKOTO PaCTBOPUTENA | yu- - VIL6TIK-2
IO CHCTBHEM IPajIieHTa KOHLCHTpaLuii VIJI-7TIK-2
- pa3zesieHHs] CMECH BEIIECTB IO ACHCTBUEM 3JEKTPOMArHUTHOTO
oISt
2 | KynpTuBUpOBaHHE M30JIMPOBAHHBIX 3aPOJIBIINICH (IMOPHOKYIBTYpA)
MPUMEHSIETCS B CTydae:
- F;‘IGCerH_[I/IBaeMO}g:IFI/I HJI-51IK-2
[K-2 | WJI-6IIK-2
- HexnsnecnocoOHOCTH THOPHHBIX CEMSH VT-7ITK-2
- CTepuIIbHOCTH MEXBU0BOr0 THOpHaa
- JI7is KpaTHOTO YBEJIMUYEHUS YHCIIa XPOMOCOM
3 | KyaeTypa MuKpocnop — 3To:
- Crioco6 mosy4eHust HOBOTro copra WN-5I1K-2
- Croco0 onblIeHHs B KYJIbType [1K-2 NA-6I1K-2
- Croco0 momyueHus ramionaa WA-7TIK-2
- Cnioco0 0mI0I0TBOPEHUS B KYJIbType
4 | B kadecTBe UCTOYHUKA AyKCUHOB HUCIIOJIb3YIOT:
- Kunerun NJI-5TIK-2
- 6-6ensunamunonypus (BAIT) I1K-2 NJI-6ITK-2
- Unponun-3-ykcycHyro kuciory (MYK) NI-71IK-2
- 3eaTuH
5 | Ana nonyyenus 100 M KJIETOYHOH CYCHEH3MH HEOOXOIMMO CBe-
JKeW KaJUTyCHOM TKaHH:
- 90-100 WJI-STIK-2
2040 1 [1K-2 NA-611K-2
WJI-7TIK-2
- 5-10r
- 2-3r
6 | AyKCHHBI BBI3BIBAIOT:
- KJIeTOYHYI0 TudPepeHIPOBKY NJI-5T1K-2
- KIeTouHylo AenuddepeHupoBKy I1K-2 N/JI-6I1K-2
- IeJIeHHe KJIETOK WA-7TIK-2
- pacTsHKCHHE KIIETOK
7 | LIATOKUHUHBI UHIYLIUPYIOT:
- KIeTOuHYIO nuddepeHITpPOBKY NJI-5T1K-2
- KJIETOYHYIO aAenudepeHIIupoBKyY ITK-2 NJI-6I1K-2
- JIeJIeHHe KIETOK (IPaBUIBLHO) WI-71IK-2
- pacTsyKeHUE KIETOK
8 | AnbOyMHHBI — 3TO OEJIKU PacCTBOPUMBIC B K-2 N-5T1K-2
- BOZIE UJI-611K-2
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- ciupTe WJ1-71IK-2
- pacTBOpax coJieu
9 | I'moOynuusl, — 3TO OEIKH pacTBOPUMBIE B
y WJT-5TTK-2
- pacTBoOpax coiieit K-> WIL6TIK-2
- civpTe WJI-7TIK-2
- BOJIE
10 | IIporamMuHBI — 3TO OEITKU PaCTBOPHMBIE B
- BOJIHO-CIIMPTOBBIX PACTBOpaX VJ-5TIK-2
o [1K-2 NA-611K-2
- pacTBOpax wenoueti VIJI-7TIK-2
- pacTBOpax coiiet
11 | I'moTeHuHBI — 3TO OETKKU PACTBOPUMBIC B KHUCIBIX WJIHM IIETOYHBIX
pactBopax NA-5TIK-2
- KUCJIBIX WM ILEJIOYHBIX pacTBOpax [K-2 NJI-6I1K-2
- BOJIHO-CIIMPTOBBIX PaCTBOPAX WI-71IK-2
- CIIUpTE
12 JI1 UICHTU(UKALIMY COPTOB Y 36PHOBBIX HCIIOJIB3YIOT
-I[HPOHiMI/IHI(}I) : PRI - VA-STIK-2
MK-2 | WJI-6IIK-2
- TTFOTCHUHBI VT-7ITK-2
- TTI00yJTMHBI
13 JI1 UICHTU(UKALMY COPTOB IMILIEHUIBI UCIIOIB3YIOT
-I[FJ'II/Ia?[I/IHBI drta b : g HJI-51IK-2
MK-2 | WJI-6IIK-2
- TOpP/ICUHBI VT-7ITK-2
- 3€MHbI
14 Tl UICHTU(UKALUA COPTOB OBCA HUCIIOJIB3YIOT
-I[aBerIHBI B b - VA-STIK-2
MK-2 | WJ-6IIK-2
- TJIMaIUHBI VIJI-7TIK-2
- 3€MHbI
15 TSl UICHTU(UKAIIMHA COPTOB SIIMEHS UCTIONIB3YIOT
-I[ropzlJ;HHH drta b 7o HJI-51IK-2
MK-2 | WJI-6IIK-2
- TJIMaTUHBI VIJI-7TIK-2
- 3€MHbI
16 | na upentudukanymu copToB (THOPUI0B) KYKYpPY3bl HCTIOIB3YIOT JIT-STIK-2
- Jemibl MK-2 | MJ-6TK-2
- TOpP/ICUHBI VIJI-7TIK-2
- ABEHUHBI
17 | Agrobacterium tumefaciens TpancOpMUPYET KIETKH PACTCHUIA:
- OmHOIOIBHBIX WJI-5T1K-2
- JIBymonbHBIX [1K-2 NJI-611K-2
- TomoceMeHHBIX NI-711K-2
- Bcex pacrenuii
18 | O6pa3zoBaHKe KOPOHYATOTO rajiia HAYWHACTCS C:
- IIponukHOBeHUs1 6aKTepHii B KJIETKH PAaCTCHHI-X035€B
- IlpoHUKHOBEHHMSI B KJETKH PACTCHMI-X0351eB (PUTOrOPMOHOB, NJI-5TIK-2
BbIpa0aThIBAEMBIX OAaKTEPUIMU [1K-2 NI-6I1K-2
- HuTerpanuu B T€HOM pacTUTENBHBIX KJIETOK muiasmumnoi JIHK W-7TIK-2
6aktepuu (PaBUIIBHO)
- VHTerpanuu B reHOM paCTUTENBHBIX KJIETOK T€HOMa OaKTepHH
19 | IIpoayKThI Vir-reHOB HEOOXOMMBI:
- Jlust pacTBOPEHUS KIIETOYHOM CTEHKH PaCTCHHUS WJ-5TIK-2
MK-2 | WI-6IIK-2
- Jlms pacrio3HaBaHUs PacTEHUS XO3sIMHA VIJI-7TIK-2

- Jna tpancnopra u unterpanmu T-/IHK B reHom pacturenbHOi
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KIIETKH
- Jlnst BBIpaOOTKH (hUTOTOPMOHOB

20 | Lenb crepuan3anyy MUTATENbHBIX CPEJl
- paspylieHue GaKTepHaIbHBIX CIIOP K2 gﬁ:ggﬁ;
- crabuin3anys Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa VIJI-7TIK-2
- obecrieyeHue AbIXaHus MUKPOOPTaHU3MOB-OMO00BEKTOB

21 | IlutaTenbHble CPeAbl CTEPUIU3YIOT
- aBTOKJIaBUPOBAHHEM K2 gﬁ:ggﬁ;
- 00paboTKOM aHTUCENTUKAMH VIJI-7TIK-2
- 00yueHueM

22 | TuddepeHpoBKa KIETOK — 3TO
- TpoLECC NPEBpALEHHs] HECHEHATU3UPOBAHHBIX 3apOJbIIIEBBIX NJI-5TIK-2
KJIETOK B pa3JINYHbIC KJIETKU OpraHu3ma [K-2 NJI-6I1K-2
-[IpOLIECC U3MEHEHUS (DYHKIMI Y3KOCIEUATN3UPOBAHHbIX KIETOK NA-7IIK-2
- yrpata cnenuduyecknx GyHKINN CIeluaIn3upPOBAaHHBIX KIETOK

23 | JemuddepeHunpoBKa KIETOK — 3TO
- yTpara KJIeTKaMH CHelu()UIECKUX CBOICTB C BO3BPALICHUEM UX K
0oJice MPUMUTUBHOMY CTPOCHUIO M (DYHKIIUSIM TK.2 gﬁ:ggﬁ;
- IPOLIECC U3MEHEHMSI (PYHKIMH y3KOCTIEMaIN3UPOBAHHBIX KIIETOK VT-7ITK-2
- TIpoLIeCC TPEBpALCHHUS HECTEIHATU3UPOBAHHBIX 3apOJIbIIIEBBIX
KJIETOK B pa3JIM4YHble KJIETKH OpraHu3Ma

24 | ®UTOrOPMOHBI — ITO
- XUMHMYECKHE BEIECTBA, BIPA0ATHIBAEMbIE B MAJIbIX KOJIMYECTBAX B
paCTeHHUSAX U PETYIUPYIOIINE UX POCT U pa3BUTHE K2 gﬁ:ggﬁ;
- XMMMYECKHE BELIECTBA, PErynpyroe (OTOCHUHTETHUYECKYIO VT-7ITK-2
NesITeIbHOCTD PAaCTEHHUM
- BEIIECTBA, YYACTBYIOIIME B raMETOreHe3e

25 | K aykcuHam NpUHAIJIEKUT JIT-STIK-2
] EIXII; [IK-2 | WJ-6IIK-2

WJT-7TTK-2

- ABK

26 | K nMTOKMHUHAM OTHOCHUTCS JIT-STIK-2
] g—gﬁn [IK-2 | WJ-6IIK-2

WJI-7TIK-2

- ABK

27 | Ilonstue «cpena uist KyJbTUBUPOBAHUSD) BKIIIOYAET:
- COBOKYIHOCTb [1apaMeTPOB, OTPAXKAIOLINX KaUECTBEHHBIH U KOJIH-
YEeCTBEHHBIH COCTaB KOMIIOHEHTOB MHUTATEIBHOM Cpeabl U ee Pu3u- WIL-STTK-2
KO-XHMU'ECKHE 1 (bnsnonochicmle CBOMCTBA } K-> WIL6TIK-2
- ONpE/IeICHHbIH KaueCTBEHHbIH U KOTUIECTBEHHEIH COCTAB KOMIIO- VIJI-7TIK-2
HEHTOB IUTATEIbHON CPebl
- (U3UKO-XMMHYECKHE M (PU3UOJOTHUECKUE TOKA3aTeI IMUTATelNb-
HOM CpeJibl

28 | HazoBute pepMeHTHI, KOTOPbIE IPUMEHSIOTCS B TCHHON MHKEHE-

uu:

PPCCTpI/IKTaSBI; VA-STIK-2
urass: MK-2 | WJI-6IIK-2
- JHK-nonumepasa; W72
-BEpHBI BCE OTBETHI.

29 | ComaTudeckuii SMOpHUOTEHE3 — 3TO K-2 NJT-5T1K-2
- TIporiecc oOpa3oBaHMs 3apOIBIIIEIIONOOHBIX CTPYKTYp (3MOpHOH- W/I-6I1K-2




Crpanuna 19 u3 51

JI0B) B KYJIbTYPE TKaHH U KIJIETOK WJ1-71IK-2
- 00pa3oBaHue BEreTaTUBHBIX OPraHOB
- CJIMSIHAE COMATHYECKHX KIETOK
30 | OpraHorenes — 3To
- TpollecC BO3HMKHOBEHHS B HEOPraHM30BAaHHO pacTylled Mmacce NJI-5TIK-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OpraHoOB (KOpHEW U oOeron) [K-2 NJI-6I1K-2
- (hOPMUPOBAHKE OPTaHOB B 3aPOIBIILE NI-711K-2
- riporecc 00pa3oBaHUEM SMOPHOUIOB
Kak HaszpiBaeTcs oOpa3oBaHHE B Ipoliecce Pa3BUTHUS U3 OJHOPOI-
HBIX KJIETOK Pa3HOOOpa3HBIX MO MOPQOJOTHYECKUM MpHU3HAKAM H
(GYHKIIUSIM THIIOB KJIETOK, TKAHEH U OpraHoB? WJI-5T1K-2
- mponudepanus I1K-2 NJI-6ITK-2
- maddepeHnuanys NI-711K-2
- penuddepenuays
- TUOpUAM3anUs
31 | Kak Ha3bIBaeTCsi CBOMCTBO KJIETKH PEaIU30BaTh M'€HETHUECKYIO MH-
dbopmaruio, obecreunBaronyo ee au¢HEpEeHIIUPOBKY U Pa3BUTHE
JI0 11eJIOr0 OpraHu3ma? WJI-5TIK-2
- MeTaboIu3M [1K-2 NJT-6ITK-2
- CHHEPrH3M WJ-7TIK-2
- mposmdeparus
- TOTUHNOTEHTHOCTb
32 | Yro oTHOCUTCS K OCHOBHBIM NPEUMYIIECTBAM OMOTEXHOIOTUYECKUX
IPOIIECCOB HaJl IPYTUMHU TEXHOJIOTUAMHU?
- TIpoBeJicHHE paboT B TEUEHUE BCETO rojia
- MPUMEHEHUE CTAaHJAPTHOTO 00OPYIOBaHUS K2 gﬁ:ggﬁ;
- HKOJIOTMYECKU YHCTOE MPOU3BOJICTBO VT-7ITK-2
- 06€30TX0/IHOE TPOU3BOJICTBO
- HU3Kasi 3HEPTOEMKOCTb
- BCE OTBETHI MTPABUIILHBIE
33 | B xakoM rogy npou3ouuIo OTKpbeITHE ABOWHOMN MoneKyisl JIHK?
-B1957T. UJI-5TIK-2
-B 1953 . [1K-2 NJT-6ITK-2
-B1951r. NI-711K-2
-B1955T.
34 | C xakoro mepuoja Havajla CBO€ Pa3BUTHE COBPEMEHHAs OMOTEXHO-
norus?
- ¢ cepeaunbl 1950-X rr. HJI-51IK-2
MK-2 | WUI-6IIK-2
- ¢ cepeaunnl 1960-x rr. V- 7TTK-2
- ¢ cepeaunsbl 1980-x rr.
- ¢ cepeaunbl 1970-x rr.
35 | Kakue HampaBieHUs UCCICAOBAHMM CYIIECTBYIOT B KICTOYHON OMO-
TEXHOJIOTHH?
- ObICTpOE pa3MHOXKEHHE M 03/I0POBJICHHE MI0CAJOYHOT0 MaTepua-
JIa OT BUPYCOB NA-5T1K-2
- CIMOCOOHOCTh M30JMPOBAHHBIX PACTHUTENBHBIX KJIETOK mpomaymu- | [IK-2 NJI-611K-2
pOBaTh BEILIECTBA BTOPUYHOIO CHHTE3A WJT-7TIK-2

- HCIIOJIb30BAaHHE M30JMPOBAHHBIX KICTOK M TKaHEH B CEJEKINU
pacteHuii in vitro
- BCE OTBETHI IPABUIIbHBIC
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36 | TpaHcreHHbIe OPraHHW3MbI MOJYYAIOT IyTEM BBO/JA YY>KEPOJAHOTO
reHa B
- COMaTHYEeCKYI0 KJIETKY NA-5TIK-2
- AUIEKJIeTKY I1K-2 NJI-6I1K-2
- CIepMaTo30H/[ W-711K-2
- MUTOXOHJAPUHU
37 | IlepBbIM OOBEKTOM I'€HHON WHKEHEPHH CTalla
- E.coli VA-5TIK-2
- S.cerevisae MK-2 | MJ-6IK-2
o NA-711K-2
- B.subtilis
38 | AMmindukanus — 3To:
-  YMEHBIICHHE 03Bl I'eHa. WN-5I1K-2
- paBHad A03a reHa. I1K-2 NJI-611K-2
- ociabieHHe IeHCTBUS IeHa. NI-7TIK-2
BEJIMUEHHUE J03bI TeHa.
39 | AHngporenes — 3To:
- pa3BuUTHE dMOPHOUIOB, a 3aT€M U PACTCHHUH W3 MPEAIIECT-
BEHHUKOB MYXCKHUX IOJIOBBIX KJIIETOK - MAKpPOCHOP. N-511K-2
- pa3BuTHE SMOpPHOMIOB, a 3aTeM M pacTeHHi u3 Myxckux | [IK-2 NJ1-6I1K-2
TIOJIOBBIX KJIETOK — MHUKPOCIIOP. NI-711K-2
pa3BUTHE YMOPUOUJIOB, a 3aTEM M PACTCHUN M3 )KEHCKHX IOJIOBBIX
KJIETOK — MaKpOCIIop.
40 | buortexHonorus — 310:
- Hayka O MNpaKTUYECKOM HCIOJIb30BAaHUU JOCTHKECHHIMA
Oouonoruu.
- HayKa O IMPaKTUYECKOM HCHOJIb30BAHUHU JIOCTHXKCHUHN N-511K-2
TCHETHKH. I1K-2 N-6T1K-2
- HayKa O NPaKTHYECKOM MCIOJIL30BAHUU JTOCTHIKEHUM NI-7IIK-2
MHUKPOOHOJIOTHH.
HayKa O MPaKTUYECKOM HCIIOJIb30BAHUU JTOCTHKEHHUH CeTbCKOT0o XO0-
351CTBA.
41 | buonornyecky akTUBHBIE COEIUHEHUS — DTO:
- BeIIeCTBa, CIIOCOOHBIE OKa3bIBaTh BIMSHHE Ha BCE MPOIIEC-
Chl, IPOTEKAIOIIME B OPTaHU3Me.
- BeIIEeCTBa, CMIOCOOHBIC OKA3bIBATh BIMSHHE HAa OMOJOTHYE- WJI-5T1K-2
CKHE IIPOLECCHI B OpraHU3ME. [1K-2 NA-6I1K-2
- BELIECTBA, CIOCOOHBIE OKA3bIBATH BIMSIHHE HA HEKOTOPHIE W-711K-2
MPOLIECCHI B OpraHU3Me.
BEIIECTBA, CIOCOOHBIE OKa3bIBaTh BIMSHHUE HA (PU3UOIIOTUYECKUE
MPOIECCHI B OpraHU3Me.
42 | Bekrop — 310!
- wmonekyna JIHK, He cmocoOHas camMOCTOATENbHO peruIu-
[IUPOBATHCS B KJIETKaX Pa3UYHBIX OPTaHU3MOB M 00eCTIeuu-
BaTh Pa3MHOXKEHUE U pabOTy BCTPOEHHOTO B HEE TeHA.
- wmonekyra PHK, cmocoOHas caMOCTOSTENIbHO — PpEILIH- K- gﬁ:ggﬁ%
IIUPOBATHCS B KJIETKaX Pa3IMUHbIX OPTaHU3MOB U 0Oecreyu- VT-7ITK-2

BaTh Pa3MHOXKEHHUE U pabOTy BCTPOSHHOTO B HEE TeHA.

- wmonekyna JIHK, cmocoOHass caMOCTOSITENIBHO — peIlIu-
[IUPOBATHCA B KJIETKAX Pa3IMYHBIX OPraHU3MOB M 0Oecreyu-
BaTh Pa3MHOXKEHUE U pabOTy BCTPOEHHOTO B HEE TeHA.
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MOJIEKyJIa, CIOCOOHAsT CaMOCTOSITENIbHO PEIUIMLUPOBATHCS B KIIET-
Kax pa3JIM4YHbIX OPraHU3MOB U 00eCIeYnBaTh Pa3MHOXKEHUE U pabdo-
Ty BCTPOEHHOI'O B HEE I'eHa.

43

I'en — 710!

- TIOCJIEJIOBATEIILHOCTh AMUHOKHCIIOT, OTBETCTBEHHAsl 3a OII-
peneneHHyl0 (GYHKIUIO OpraHu3ma IyTeM KOJIUPOBaHUS
oenka umn PHK.

- TOCIEJO0BATEIbHOCTh HYKJIEOTHAOB, OTBETCTBEHHAs 3a OIl-
PEIENCHHYI0 CTPYKTYpY OpraHuM3Ma IyTeM KOIMpPOBAHUS
oenka. [IpencraBnser coboit oTpe3ok Mmonekysibsl PHK.

- TIOCJIEJIOBATEIILHOCTh HYKJICOTHAOB, OTBETCTBEHHAsl 3a OII-
peneneHHyl0 (GYHKIUIO OpraHu3ma IyTeM KOJIUPOBaHUS
6enka. [IpencraBiser cob60i OTPE30K MOJIEKYJIbl HYKJICHHO-
Boi kucyotsl (JIHK, pexxe PHK).

MOCJIEIOBATEIBHOCTh HYKIJICOTUIOB, OTBETCTBEHHAS 32 OIpEJEIICH-
HyI0 (pyHKIMIO opraHu3Ma myTteM KoaupoBaHus Oenka wiam PHK.
[IpencraBnser co0oil OTPE30K MOJEKYNIbl HYKJIEWHOBOW KHCIIOTHI

(JAHK, pexxe PHK).

I1K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

44

I'enotun — s3t0:
- COBOKYIIHOCTb YaCTH TEHETHYeckol uHpopmanuu op-
raHu3Ma.
- COBOKYITHOCThH BCEU I€HETHUYECKON MH(MOpPMAITUU OpraHUu3Ma.
- COBOKYITHOCTh MH(OpMALIUU 00 OpraHu3Me.
nHdopmanus 06 opraHu3me.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2

45

I'enernueckuii kog — 3T0:
- CcHCTeMa 3alKcH FreHeTHYeCKON HH(pOpMAIH B MOJIEKYJIe
JIHK xoaupyromas 6enok
- CHCTeMa 3alucH reHeTHYecKOoi HH(pOopMaIK, OCHOBAHHAs
HAa COOTBETCTBHH YEPEOBAHMSI TPUIUICTOB HYKIICOTH]IOB
(xomonoB) B mosiekysie JIHK mopsiiky aMuHOKHCTIOT B
xkoaupyemoi ero PHK
- CHCTeMa 3alucH reHeTHYeCcKOoi HH(pOopMaIiK, OCHOBAHHAS
HAa COOTBETCTBHH YEPEOBAHMSI TPUIUIETOB HYKIICOTH]IOB
(xomonoB) B mosiekysie JIHK mopsiiky aMUHOKHCTIOT B
KOJIUPYEMOM €10 Oelke.
CUCTEeMa 3allMCU FeHeTHYeCKON MH(oOpMalnuu, OCHOBAaHHAs Ha CO-
OTBETCTBHHM YEpPEIOBaHUS HYKICOTHIOB (KOJOHOB) B MOJIEKYIE
Oeska TMOPSIKY aMHUHOKHCIIOT B Kogupyemom ero JIHK

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

46

I'ennas uHxkeHepus — 310
- M3MCEHEHHE HaCJIEJCTBEHHOCTH C IIOMOIIBIO €€
npeoOpa30BaHus HA YPOBHE OTACIBHBIX XPOMOCOM.
- W3MCEHEHHE HaCJIEJCTBEHHOCTH C IIOMOIIBIO €€
npeoOpa3oBaHus HA YPOBHE OTAEIHHOI'O T€HOMA.
U3MEHEHHE HACJIEICTBEHHOCTH C MOMOIIBIO €e Ipeo0pa3oBaHus Ha
YPOBHE OTEJIbHBIX OPraHU3MOB.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2

47

I'eTepokaproH — 3T0:
- NPOILYKT CIUAHUA SIAEP Pa3HbIX KIETOK.
- TPOAYKT CIAUSHUS KJIETOK C TeHETUYECKH Pa3InYHbIMU
siApaMu, B KOTOPOM HE MPOU3O0IILIO CIUSIHUE SIAEP.
- TPOAYKT CIUSHUS KIETOK.
MPOAYKT CIIMAHUA KJIICTOK C I'CHCTUYCCKU PA3JIMYHBIMHU SAJIpaMU, B

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2
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KOTOPOM HNPpOU30IIJIO CJIMAHHUC AACP.

48

I'maorenes — 3T0:

- pas3BuUTHE dHIOCTEpMa 0€3 OIIOJOTBOPEHHUSI MPU KYJIbTHBH-
POBaHUHU HEOIUJIOIOTBOPEHHBIX 3aBsI3€l U CEMSIIOYCK.

- pa3BUTHE 3apOJBIINIEBOrO0 MEIIKa TMOCE OIUI0JI0TBOPEHHUS
MpU KyJbTHUBUPOBAHUH HEOTUIOIOTBOPECHHBIX 3aBs3€l U ce-
MSAIIOYCK.

- pa3BUTHE 3apOJBIIICBOTO MEMIKa 0e3 OTUIOJOTBOPEHUS IMPH
Ky.]II:TI/IBI/IpOBaHI/II/I OHHOI{OTBOpeHHBIX 3aB513€I>'I U CEMIAIIOYCK.

pa3BUTHE 3apOJIBIIICBOTO0 MEIITKa 0€3 OIJI0I0TBOPEHHMS MPHU KYJIbTH-
BI/IpOBaHI/II/I HGOHHOI{OTBOpeHHBIX 33B513€I>'I " CEMAIIOYCK.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

49

Jenemus — aTo:
- MyTalus, B pe3ysibTaTe KOTOPOH MPOUCXOJUT J00aBICHHE
OJIHOTO WJTK 00Jiee HYKJICOTHUIOB
- MyTauus, B pe3yibTaTe KOTOPOH IPOUCXOAUT yTpaTa OAHOTO
1M 60Jee HyKJICOTHIOB
- MyTauus, B pe3yJbTaTe KOTOPO! IIPOUCXOAUT YABOCHUE
OJIHOTO WJTK 00Jiee HYKJICOTHUIOB
MyTalus, B pPe3yJbTare KOTOPOU IMPOUCXOAUT CUHTE3 OJHOIO WU
0oJiee HyKJICOTHIOB

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2

50

JHK —aTo0:

- JIe30KCUPHOOHYKIIEMHOBAsI KUCIIOTA, BBICOKOMOJICKYIISIPHBIT
noJumMep, 00pa30BaHHBINA YETHIPHMSI HYKJICOTHIAMH,
COCTOSIIIIAMH U3 a30TCOJIEPIKAIIUX TUKITHYECKUX
COC,[[PIHCHI/Iﬁ, HAa3bIBACMbIX OCHOBAHHAMU, CaXapoOM —
ne30Kkcupr0030i U HochopHON KUCIOTOM.

- puOOHYKJIEMHOBAs! KUCJIOTA, BBICOKOMOJIEKYIISPHBIH
ToJIMEp, 00pPa30BaHHBINA YETHIPHMSI HYKJICOTHIAMH,
COCTOSALIMMHU U3 a30TCOEPKAIIUX HUKIMUYECKUX
COCJIMHEHUH, Ha3bIBAEMbIX OCHOBAHUSIMH, CAXapOM —
Ne30KcHpu0030ii 1 pochopHON KUCIOTOH.

- JI€30KCHPHOOHYKIIEHHOBAsI KUCIIOTA, TOJTHUMED,
O6p3_30BaHHI:II71 YCTBIPbMSA HYKIICOTUAAMH, COCTOSAIUMU U3
a30TCOJIEPIKAIINX UKITMUECKUX COCTMHECHUH.

JIe30KCUPUOOHYKIIEMHOBAsT KUCIIOTA, BBICOKOMOJIEKYJISIPHBINA I10JIU-
Mep, 0O0pa30BaHHBIA YETHIPHMS HYKJICOTHIAMH, COCTOSIIMMHU U3
AMHHOKHCIIOT.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

51

TepMuH «in vitro» — 3T10:
- BbIpalllUBaHWEC BHC OpraHru3Ma.
- BbIpallMBaHHE BHE OPraHU3Ma Ha UCKYCCTBEHHBIX IHU-
TATCJIBHBIX CPCAax B CTCPUJIBHBIX YCJIOBUAX.
- BbIpallMBaHHE BHE OPraHU3Ma Ha UCKYCCTBEHHBIX IHU-
TATCJIBHBIX CpCaax.
BbIpal[IBAaHNE B CTEPHIIbHBIX YCIOBUSIX.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

52

KannycHast TKaHb COCTOUT U3 KJIETOK:
- nuddepeHITMPOBaHHBIX.
- MapCHXUMHBIX.
- nemudepeHITpPOBaHHBIX.
- MCPUCTEMATUYICCKUX.
MOJIOBBIX.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

53

HuddepernmpoBka KIETOK — 3TO

I1K-2

WJI-5TIK-2
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- IIPOLECC IPEBPALLECHUS HECTIELIUAIM3UPOBAHHBIX 3apObIIIE-
BBIX KJIETOK B Pa3JIM4HbIC KJIETKH OPraHU3Ma
- Tpolecc U3MEHEHUs! GYHKUUHN Y3KOCTIeINaTU3UPOBAHHBIX
KJIETOK
yTpara cnenuuyecknx GyHKIUH CeNUaIn3uPOBAHHBIX KIECTOK

WJI-6ITK-2
WJI-7TTK-2

54

Henud depeHnnpoBka KIETOK — 3TO
- yTpaTa KJIeTKaMH CIelu(UIECKUX CBONCTB C BO3BPALICHUEM
uX K 00Jiee MPUMUTHBHOMY CTPOCHUIO U (PYHKITUSIM
- Tpolecc U3MEHEHUs! GYHKIUHN y3KOCTIeIUaTU3UPOBAHHBIX
KJICTOK
nmponecc IMpeBpaliCcHrd HCCINCHUAIIN3UPOBAHHBIX 3apOABbIIICBLIX
KJICTOK B pa3JIMYHbIC KJICTKH OpraHu3Ma

I1K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

55

Kion — ato:
- Tpynma TEHEeTHYECKH  Pa3IMyaloluXxcs  KJIETOK, 00-
pa30BaBIIMXCS B pe3yJIbTaTe ACICHUS OJTHON KIIETKH.
- Tpynma TEHETHYECKH HE pa3IMyaloluxcs KIEeTOK, 00-
pa30BaBIIMXCS B pe3yJIbTaTe ACICHUS OJTHON KIIETKH.
- TpyImma KIETOK, 00pa30BaBIINXCS B PE3yibTaTe IEICHUS OI-
HOI KJICTKH.
rpyIa He Pa3IMYalOIINXCA TEHETHYECKH KIIETOK, 00pa30BaBIIUXCS
B pE3YyJIbTATE PACIPENAEIEHUS XPOMOCOM.

I1K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

56

KonoHn — 310:

- Tpoiika Hykneotuaos B JIHK wnu PHK.

- Ttpoiika nykieotuaoB B JIHK wiu PHK, koaupyromas
OTpeieIEHHYI0 AMHUHOKHUCIIOTY, TUO0 OIpeaemnstonias
HaYaJio /CTapT-KOJIOH/ WU KOHEI /CTOMN-KOA0H/ TPaHCIISIITUH.

- Tpolika HykineotuaoB B JIHK.

Tpoiika HykineoTu0B B PHK.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

57

Konsroramnus — sro:

- @HaJIOr IIOJIOBOTO MpOoLECCa.

- aHaJIOT MOJIOBOT'O Mpoliecca y OakTepuit, Mpu KOTOPOM
IIEPEHOC TEeHETUYECKOI0 MaTepHaja OT OJHOM OakTepuu K
JIpYroi He IPOUCXOUT.

aHaJIOT IOJIOBOT'O Ipoliecca y OaKTepHii, Ipu KOTOPOM MEPEHOC re-
HETUYECKOI'0 MaTepuaya OT OJHOW OaKkTepuu K JIPYroil ocymecTB-
JSICTCSI B PE3YJIBTATE NPSMOIO KOHTAKTA MEXIY HUMH.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2

58

"JInnkue KOHIE" — 3TO

- yuactku PHK co cnapeHHBIMH a30TUCTBIMU OCHOBaHUSIMU,
KOTOpBIE CTPEMSTCS 00BEIUHUTHCS 110 MPUHIUITY
KOMILJIEMEHTApHOCTH.

- yuactku JJHK co cnmapeHHBIMU a30TUCTBIMU OCHOBAHUSIMU,
KOTOpBIE CTPEMSTCS 00BEIUHUTHCS 110 MPUHIUITY
KOMILJIEMEHTApHOCTH.

- yuactku JJHK ¢ HecmapeHHBIMU a30TUCTHIMUA OCHOBAHMSIMH,
KOTOPBIEC CTPEMSITCS O0BEIUHUTHCS 110 TPUHITUTTY
KOMILJIEMEHTApHOCTH.

YY4aCTKH XPOMOCOM C HECMAPEHHBIMU a30THUCTBIMH OCHOBAHUSIMU,
KOTOpBIE CTPEMSTCS OOBbEIUHUTHCS MO MPHUHIMITY KOMIUIEMEHTap-
HOCTH.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

59

Jlokyc — aT0:
- MECTO Ha MOJIEKYJIE HyKJICHHOBOH KUCJIOTBI, 3aHUMAEMOe

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2
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OJTHUM I'€HOM WJIU TPYMIOil 00bIYHO ()YHKIIMOHAIEHO
OJIN3KUX TE€HOB.

- MECTO Ha MOJIEKYJIe HyKJIEMHOBOM KHCIIOTHI.

- MECTO Ha MOJICKYJIe HyKJICHHOBOH KHCJIOTHI, 3aHIMaeMOoe
OJTHUM I'€HOM WJIU TPYMIOil 00bIYHO ()YHKIIMOHAIBEHO
TIaJIeKUX TEHOB.

MECTO Ha MOJIeKyJIie OeJKa, 3aHIMaeMOe OJTHUM T'€HOM WJIM TPYIIIOiH
00BIYHO (DYHKITMOHAIBHO OJIM3KHUX T'CHOB.

60

IIporomnacr — aro:
- IUTOIIa3Ma, JUIICHHAS KJIETOYHOM CTCHKH.
- KJICTKA, JJMIMICHHAA KICTOYHbIX opraHeJm.
- IIUTOIJIa3Ma, ¢ KJICTOYHOM CTCHKOM.
KJICTKA, JIMIIICHHAA KHGTO‘IHOﬁ CTCHKMU.

I1K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

61

[Taccax — aro:
- Tepecajaka Kalyca Ha 00OramieHHyH TOPMOHAMH IMUTa-
TEIBHYIO Cpely OO ISl MOJAECpKAHUS POCcTa, MO0 ¢
LeJIBI0 MHAYKIIMA MOp(OreHesa.
- Iepecajka Kajuryca Ha 0e3ropMOHAIBHYIO TUTATEIBHYIO
cpemy Ju0o sl MOAEePKaHUsSL pOCTa, OO0 ¢ LEIbI0 HH-
YK MopdoreHesa.
- Tepecajka Kallyca Ha CBEXKYI0 MUTATEIbHYIO CpEay -
00 11 Moaaep)KaHUS POCTa, JIMOO C IEJIbI0 MHIYKITHH
MopdoreHesa.
nepecajika Kajuryca Ha CBeXKYIO TUTATENBHYIO CPEy.

I1K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

62

[lmazmunga — sto:
- kxoneueBas Mmonekyina PHK, pemnmmupyroniascs B KieTkax
ABTOHOMHO OT XpPOMOCOMBL.
- kxoneueBas mosekyna JIHK, pemnmuumpyromasics B KieTkax
ABTOHOMHO OT XpPOMOCOMBI.
- nuHerHas monekyna JHK, permmmupyromascs B KieTkax
ABTOHOMHO OT XpPOMOCOMBL.
MOJIEKYJIa, PEIUTULMPYIOIIAsICS B KIETKaX aBTOHOMHO OT XPOMOCO-
MEI.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

63

[IpokapuoThl — 3TO:

- HpOCTCﬁH.IHG OOHOKJICTOYHBIC OpTaHHU3MBI.

- MPOCTEHIIHE HEKJIETOUYHbIC OPTaHU3MBbI (OaKTepHUH, CHHE-
3eJIeHbIC BOJAOPOCIH ), TCHETUYECKUI MaTepua KOTOPBIX
PacIoIoKeH B HEOKPYKCHHOM sIIEpHON MeMOpaHOH
HYKJICOUJIC.

- MPOCTEHIINEe MHOTOKJIETOUYHBIE OPraHu3MBbl (OaKTepHH,
CHHE-3€JIEHbIE BOJIOPOCTH).

pocTeiire 0THOKIETOYHbIE OPraHnu3Mbl (0aKTepHH, CUHE-3€IeHbIe
BOJIOPOCIIH), TEHETHUECKUM MaTepual KOTOPBIX PACIIONIOKEH B HE-
OKPY>KEHHOM SIJIEPHON MEMOpaHO HYKJICOU]IC.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

64

[Ipomudepanus — 3t0:
- pa3pacTaHHe TKaHH IIyTeM MEHOTHYECKOTO
HOBOOOPA30BaHMS KJIETOK.
- pa3pacTaHHe TKaHH IIyTeM MHUTOTHYECKOTO
HOBOOOPA30BaHMS KJIETOK.
- pa3pacTaHHE TKaHH.
HOBOOOpAa30BaHME KIETOK.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2
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65

PexomOunarms — 31o:

- OOMEH reHEeTHYECKUM MaTepHaIoM MEXAY ABYMs
ucxoausiMu Mogekysnamu JIHK, 3akperuisiromumii y
IIOTOMCTBA HOBbIE KOMOMHAIMI TPU3HAKOB.

- 0OMEH reHEeTHYECKUM MaTepHajIoM MEXIY JABYMS
Monekynamu JTHK.

- 0OMEH reHEeTHYECKUM MaTepHajIoM MEXIY JABYMS
ucxoaueiMu Mosiekynamu JIHK, mpuBoasimii kK mOsIBICHUIO
y MOTOMCTBA HOBBIX KOMOMHAIMI pu3HakoB. Ha
MOJIEKYJISIPHOM YPOBHE PE3yIbTaTOM PEKOMOMHALIUI
sBIsieTcst 00pa3oBaHne peKOMOMHAHTHBIX (THOPHIHBIX )
JHK.

00MEH reHeTHYECKUM MaTepHaJIOM MEKIY JABYMS KJIETKaMHU.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

66

Pemnmukanus — 31o:
- TMPOIECC CAMOBOCTIPOU3BEACHUS HYKICMHOBBIX KHCIIOT.
OcymiecTBisIETCS MyTeM CHHTE3a JJOUSPHUX HUTEH (PETUIHK)
Ha UCXOJIHOM MoJIeKyJie (MaTpHIle).
- MPOIECC CAMOBOCTIPOU3BEACHUS HYKICMHOBBIX KHCIIOT.
- MPOUECC BOCIPOU3BEACHUS HYKIEHHOBBIX KUCIOT.
MPOoIIeCC, MPOUCXOSIINI B HYKJICMHOBBIX KHCIIOTaX.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

67

Pectpukrassl — 310!
- depmentsl, pa3pesatomme PHK Ha pparmenTst B ctporo
OTIpe/ICIEHHBIX MECTAaX.
- depmentsl, pazpesaromue JJHK Ha ¢pparmMenTs! B cTporo
OTIpeICIEHHBIX MECTaX.
- depmentsl, pa3pesaromue JJHK Ha dpparmeHTsI.
dbepmenTsl, oredatonue 3a yasoenue [JHK.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2

68

Comarunyeckas ruOpuau3aLys — 3TO CIUSHUE:
- COMAaTUYECKHX KIIETOK.
- IPOTOILIACTOB.
- IIOJIOBBIX KJIIETOK.
- KAJULYCHBIX KJIETOK.
KJIETOK CYCIICH3MOHHOM KYJIBTYPBL.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2

69

Kakum MeToa0M MOKHO NPEOI0JIETh IPOraMHYI0 HECOBMECTUMOCTD
pacTeHuii?

- OIUIOJIOTBOPEHHEM in Vitro.

- KyJIbTYypOU HM30JIMPOBAaHHBIX 3apOABILICH.

- IOJIy4YE€HUEM TallJIOUIHBIX PACTECHUM.

- KIIOHQJIBHBIM MUKPOPAa3MHOKEHUEM PACTECHUH.
KPHUOCOXPaHEHHUEM.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

70

Kakum MeTo10M MOKHO MPE010JIeTh NOCTTaMHYIO0 HECOBMECTHU -
MOCTb pacTeHUI?

- OIUIOZOTBOPEHHEM in Vitro.

- KYJIbTYPOU M30JUPOBAHHBIX 3aPOJIBIIICH.

- TOJY4YEHUEM TraIluIOUIHbIX PACTEHUN.

- KJIOHQJIbHBIM MUKPOPa3MHOKEHUEM PaCTEHUI.
KPHUOCOXPaHEHUEM.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2

71

Kakue HanpaneHus uccineoBaHui B KJIIETOYHOU WHXKEHEPUU pac-
TEHUW OTHOCSITCS K BCLIOMOI'aTeJIbHBIM METOAaM, YCKOPSIOIIHUM Ce-
JEKIMOHHBIN Tpotiecc?

- comaruyeckas ruOpuan3aius.

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2
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- KJIETOYHAas CENEeKLHUs.

- TOJy4€HHUE TPAHCTCHHBIX PACTCHHUI.

- MHUKpOKJIOHAJIbHOE Pa3MHOXEHHE PACTEHUM.
BCE HAIIPABJICHUS, IEPEUYHUCIICHHBIE BBIIIE.

72 | Kakue HanpaBiieHUs UCCIEOBAaHUN B KJIIETOYHOW MHXKEHEPUU pac-
TEHUUA OTHOCSTCS K OCHOBHBIM METOJaM, YCKOPSIOIIUM CEJIEKIINOH-
HBII Iporuecc?
- comaruyeckas ruOpuan3arus. WJI-5TIK-2
- KpPUOCOXPAaHCHHUE. I1K-2 NJI-6I1K-2
- KyJbTypa U30JHMPOBAHHEIX 3aPOIbILIEH. NI-711K-2
- TOJy4Y€HUE raruiOuHbIX PACTCHUH.
- MHUKPOKJIOHAJIbHOE PA3MHOKEHUE PACTCHH.
BCE€ HAIIPABJICHUSI, IEPEUHCIICHHBIC BHIIIIE.
73 | Kakum MeToA0M MOKHO MOJIYYUTh TaryIOuHbIE PACTEHUS?
- OIUIOZIOTBOPEHHEM in Vitro.
- KYJIbTYpOU M30JUPOBAHHBIX 3aPOJIBIIICH. WJI-5TIK-2
- KyJIbTYPOU HM30JIMPOBAHHBIX MBUIBHUKOB, MUKPOCIIOP, IbLIb- [K-2 N-6I1K-2
LBL. NA-711K-2
- KJIOHaJIbHBIM MUKPOPa3MHOXKEHUEM.
KPHOCOXPAaHEHUEM.
74 | CycneH3uOHHas KyJIbTypa — 3TO:
- BBIpAlIMBaHUE B XUIKOH NUTATEJBHOW CpeAe BO B3BELICH-
HOM COCTOSIHUM OTIEIBHBIX KJIETOK WM HMX HEOONbIINX
Tpynn IpH UCMONb30BaHUM amlmapaTyphl, oOecreunuBaroneit
WX a’palliio U MepeMellIiBaHue.
- BbIpalIMBaHHUE B KHUJIKOW MUTATEIbHOI Cpejie B OCAKICHHOM K-2 gﬁggﬁ%
COCTOSTHUU OTJEIBHBIX KIETOK WM WX HEOONBIIUX TPYIII VT-7ITK-2
IpU HCIOJIB30BAaHUM amlmapaTypbl, oOecleyuBaromeil ux
a’palyio U NepeMelInBaHue.
BBIPAIIMBAHUE B )KUIKON MUTATEIBHON CPE/IE BO B3BEILIEHHOM CO-
CTOSIHUU OTJIEIBHBIX KJIETOK WJIH UX HEOOJBIINX TPYIII MPHU HC-
M0JIb30BAHMU aNmnapaTtypsbl, o0ecrneynBaronie ux pa3sMHOKEHHE.
75 | TOTUIOTEHTHOCTH — 3TO:
- CBOWCTBO COMaTUYECKHUX KJIETOK IMOJTHOCTBIO PEATM30BaTh WT-STIK-2
TEHETUYECKUN MOTEHIIMAN 1IeJIOr0 OpraHu3Ma K-2 VIL6TIK-2
- cnocq6HQCTb COMAaTHYECKUX KJIETOK Pa3MHOXKAThCS B KyJlb- VT-7I1K-2
Type€ 1n Vitro
CIMSIHUE TPOTOIIACTOB COMAaTUYECKHUX KIIETOK.
76 | ®UTOTOPMOHBI — 3TO:
- XUMHYECKHE BEUIECTBA, BhIpaOaThIBAEMbIE B MAJIBIX KOJIUYE- WIT-STIK-2
CTBaxX B PACTEHUSX M PETYJIUPYIOIINE UX POCT U Pa3BUTHE K-2 VIL-6TTK-2
- XHMMUECKHE BEIIECTBA, PEryIHpPYIOIHe dbotocuHTETHYE- VT-7I1K-2
CKYIO JIEATEIbHOCTh PACTCHHU I
BEII[ECTBA, YYACTBYIOIIIME B TAMETOT€HE3E
77 | Uubpug — sto:
- TMPOAYKT CIUSHUS KIETOK.
- TMPOAYKT CIUSHHS KJIETOK, KOT/1a THOPU HACICAYET SIPO NJI-5TIK-2
OJTHOTO POAMTEIIA, @ IUTOIUIA3MOH — JINOO APYroro [K-2 NJ1-6I1K-2
ponuTens, 160 000MX POIUTEINEA. NA-7TIK-2

- TPOIYKT CIAUSHUS KIETOK, KOT/1a THOPH] HACJIeoyeT sSapa
000UX POIAUTENCH.




Crpanuna 27 u3 51

OPOAYKT CIHMSIHUS KJICTOK, MOJTYYEHHBIH IPY THOpUAM3AIINY.

78 | ComaTudecKuii SMOpHOTEeHE3 — 3TO:
- Tporecc 00pa3oBaHMs 3apOBIIIETIONOOHBIX CTPYKTYp (9M- WJ1-5TIK-2
OpHOMNIOB) B KYyJIbTypEe TKAHU U KIIETOK. ITK-2 NJI-6I1K-2
- 00pa3oBaHME BETETaTUBHBIX OPraHOB. WJI-711IK-2
CIIMSIHME COMAaTHUYECKUX KIIETOK.
79 | DMOPUOKYIBTYpA — ITO:
- KYJIbTypa U30JUPOBAHHBIX 3apPOJIbIIIEH. NJI-5TIK-2
- KyJbTypa U30JIMPOBAHHBIX 3HJIOCIIEPMOB. I1K-2 NJI-6I1K-2
- KyJnbTypa U30JIMPOBAHHBIX CEMSIIOUEK. WI-71IK-2
BbIpalllMBaHUE MbUIbLIBI HA UICKYCCTBEHHON MUTATEIBHOM Cpeie.
80 | BekTop Ha OCHOBE IJIa3MU/IbI IPEANIOYTUTEIBHEN BEKTOpa Ha OCHO-
Be ¢arosoit JIHK 6raromaps:
(Ii 60HB§IOMY pazMep;). WJ-5STIK-2
o [1K-2 NA-611K-2
- MEHbIIEH TOKCUYHOCTH. VT-7ITK-2
- 0ombIIei YaCTOThI BKIIIOUEHUSI.
OTCYTCTBHSI JIN3UCA KJIETKU XO34MHA.
81 | I[IpeumyIiiecTBO pacTUTEIHLHOIO CBIPBS, MOIYYa€MOI0 MPU BhIpALIU-
BaHUU KYJBTYp KJIETOK IEpe] ChIpheM, MOJIydaeMbIM M3 JUKOpac-
TYIIMX PaCTCHUM: NJI-5TIK-2
- OoJbIIIast KOHIICHTPAIHS IIEJIEBOTO MPOIYKTA I1K-2 NI-61IK-2
- MEHBIIas CTOMMOCTb. WI-71IK-2
- 0Oonee nmpocToe U3BJICUYEHHUE 1IEJIEBOT0 MPOAYKTA.
BCE MepeyUncIeHHbIE (PaKTOPHI.
82 | AYKCHHBI — TEPMUH, TOJ] KOTOPHIM OOBEAUHSIIOTCS Crielupraeckue
CTUMYJISITOPBI pOCTa:
- g paCII?I/ITgHBHBIX TKaHEH. K2 EH'Zgﬁg
- 2KTHHOMHUETOB i H§:7HK:2
- KUBOTHBIX TKaHEH
OaKkTepuil.
83 | OgHUM U3 OCHOBHBIX YCJIOBHH YCIEUIHOTO KYJIbTUBUPOBAHUS U30-
JUPOBAHHBIX OPTraHOB, TKAHEU, KJIETOK U MPOTOILIACTOB SIBJISIETCS: WJI-5T1K-2
- coOmroJieHre CTPOrol CTEPUILHOCTH. [1K-2 NJI-611K-2
- BO3pacT JKCIUIaHTA. NA-7TIK-2
ONTHUMAJIBHOE YUCIIO MTACCAKEN.
84 | Acenrtuyeckoe nmomemnieHne, KOTOPOe UCIOIb3YIOT B OMOTEXHOIIO-
THYECKUX JTa00paTOPHUSX HA3bIBACTCS: NA-5TIK-2
- J:aMuHap-0OKC. I1K-2 NI-6I1K-2
- HM30JISLHOHHEBINA OOKC. NI-7TIK-2
AQHTUMH(EKIIMOHHBINA OOKC.
85 | Llens crepunu3anuy NUTATEIbHBIX CPE: WT-STIK-2
- paszpylieHne OaKTepHaTBHBIX CIIOP K-2 VIL6TTK-2
- crabunu3anys KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa VT-7ITK-2
o0ecreyeHne AbIXaHusi MUKPOOPTaHU3MOB-OHO000BEKTOB
86 | IlurarenpHbIE Cpelbl CTEPUIU3YIOT:
- aBTOKJIa]I:I/ISOBaHI/IpeM - VA-STIK-2
- 00paboTKOIl AHTHCENTUKAMH K-2 | VJ-6IIK-2
WUJ-7TIK-2
o0ydeHneM
87 | Kak 4acTo KaJuIyCHYIO TKaHb MEPECAKUBAIOT HA CBEXKYIO TUTATEIb- WJI-5T1K-2
HyI0 cpeay? [K-2 NJI-6ITK-2
- uepes 4-6 HezleNb. WA-7TIK-2
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- 4epe3 1-3 Hepenu.
Kaxxaele 10 quen.

88 | B cocTaB nutarenbHOM Cpeibl BXOJSAT
- MHHEpAJIbHBIE COJIM, BATAMHHBI, TOPMOHBI K2 g§:2g§§
- MakpoOd3JIEMEHTHI, BATAMHHBI, TOPMOHBI VIJI-7TIK-2
MUKPO3JIEMEHTbI, BATAMHUHBI, TOPMOHBI
89 | IlaccupoBanue — 3T10:
- [EPEHOC TPAHCIUIAHTA Ha CBEXKYIO IIUTATEIBHYIO CPELY. MK.2 gﬁ:ggﬁ%
- pasjielieHue Kajllyca Ha (bparMeHTHL. VIJI-7TIK-2
nepecajKa paCTeHUM B TEIUIUILY.
90 | Kakue npuemsl IpUMEHSIOT ISl 03J0OPOBJIEHHUS [10CAJOYHOTO MaTe-
puaia oT BUPYCOB?
- XUMHOTEpanws. K2 gﬁ:ggﬁ;
- TepMOTEparnus. VT-7ITK-2
- METOJl almMKaJIbHBIX MEPUCTEM.
BCE MEPEYHNCIICHHBIEC TPUEMBI.
91 | DnexTpodopeTHIecKnuii METoa — ATO:
- crnoco0 pa3feneHus MOJIEKYJT B 3JIEKTPUUECKOM I10JIe WITSTIK-2
- cnocob pazaeneHus MOJIEKYJ B MOTOKE JKUIKOTO PacTBOPHU- K-2 VIL6TIK-2
TEJIS o AeUCTBUEM rpazmefna KOHILIEHTpaLU WIT-7TTK-2
pa3lieNieHns CMECH BEIECTB MO/ AeHCTBHEM IEKTPOMArHUTHOTO
oISt
92 | B HacTosimee BpeMst HanOOJIbIIIee paCPOCTPAHESHUE TTOTYUHIT HJTEK-
Tpodopes N-5TIK-2
- B IOJMAKPWIAMHUIHOM Tele. I1K-2 NI-61IK-2
- B BOJHOM pacTBOPE. WI-71IK-2
B KpaXMaJIbHOM reJie.
93 | B HacTosimiee BpeMsi Han0oJiee yacTo refib NOJIMMEPU3YIOT B
- IUIACTHHAX K2 g§:2g§§
- Tpybxax W1-7TTK-2
KOHTEHepax
94 | U3onmekTpudeckasi TOUKa — Takoe 3HaueHue pH, mpu koTopom
- 3aps Beeli OEIKOBOM MOJIEKYIIBI PABEH HYJIIO K2 g§:2g§§
- OenkoBasi MOJIEKYJIa IBIXKETCS K aHOY VIJI-7TIK-2
OeskoBasi MOJIEKYJa IBUKETCS K KaTOy
95 | Ilo HanpaBiieHUIO (PPaKIIMOHUPOBAHUS PA3IUYAIOT dEKTpodope3
- OJIHOMEPHBII zU[ByMepHLIIZ ) MK.2 gﬁ:ggﬁ%
- TOPU3OHTAJBHBIA U BEPTUKATBHBIN VIJI-TTIK-2
PsIMOI M OOpaTHBIN
96 | IIpu nBymMepHOM 3i1eKTpodopese pa3iereHne cMeceil MPoBOAST
- CHayaja B OJHOM HaIlpaBJICHUH, a 3aTeM — B HalpaBJICHUH,
HNEPIEHANKYIIPHOM IIEPBOMY WN-5I1K-2
- CHayaja B rOpU30HTAJIILHOM HAaIpPaBJICHUH, 3aTEM B BEPTHU- [1K-2 NJI-611K-2
KaJbHOM HAIPaBJIEHUH WJT-7TIK-2
CHayvaja METOJO0M HaTHUBHOTO 3JeKTpodopesa, 3aTeM B ACHATYpHU-
PYIOIIHX YCIOBHSIX
97 | AnbOyMHUHBI — 3TO OEJIKH PaCTBOPUMBIC B WITSTIK-2
- poie MK-2 | WI-6IK-2
- emupre VT-7ITK-2
pacTBopax coiuei
98 | I'moGynuHBbl, — 3TO OEJNKN paCTBOPUMBIE B ITK-2 NJI-5TIK-2
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- pacTBOpax coseu HJ1-611K-2
- crmpre WJI-7TIK-2
BOJIE
99 | IIpomamMuHBI — 3TO OEJIKU PaCTBOPHUMEIE B
- BOJIHO-CIMPTOBBIX PACTBOPax K2 gﬁ:ggﬁ%
- pacTBOpax mienouei VT-7ITK-2
pacTBOpax coueun
100 | I'moTeHUHBI — 3TO OEIKK PACTBOPUMEIE B
- KHCJBIX WY IIETOYHBIX PaCTBOPax K2 gﬁ:ggﬁ;
- BOJHO-CHHPTOBBIX PacTBOPAxX VT-7ITK-2
crupTe
101 | dnst mneHTHUKAIMKA COPTOB Y 3€PHOBBIX UCTIOIB3YIOT WIT-STIK-2
- TPOJIAMHHBI K2 WIL6TIK-2
- TJIIOTEHHUHBI VT-7ITK-2
100 yITUHBI
102 | JIns uneHTUUKALMKA COPTOB MIIEHUIIBI UCTIOTB3YIOT WJT-STIK-2
© [aATHN MK-2 | WJI-6TK-2
- TOpAEHHBI VT-7ITK-2
3€HMHBbI
103 | dnst uneHTH(PUKALMN COPTOB OBCA UCIIONB3YIOT
- aBCHUHBI VA-STIK-2
K-2 | WUI-6IIK-2
- TIMaJuHBI VT-7ITK-2
3€HMHBbI
104 | ns uneHTH()UKALMU COPTOB SYMEHS UCTIOTIB3YIOT JIT-STIK-2
© TOPACHES! MK-2 | WJI-6TK-2
- TIMaJuHBI VIJI-7TIK-2
3€HUHBbI
105 | dnst unenTudukanuu coptoB (THOPUIOB) KYKYpY3bl HCIIOJIB3YIOT JIT-STIK-2
- cemmd MK-2 | WJI-6TK-2
- TOpAEHHBI VIJI-7TIK-2
ABEHUHBI
106 | Ckopocts nBuxenus: pparmentoB JIHK B arapo3nom rene 3aBucur
OT:
- pa3Mepa MOJIEKYJIBL. NA-5T1K-2
- KOHUEHTpAlMH araposbl B reje. I1K-2 NJI-611K-2
- pa3Mepa MOJIEKYJIbl ¥ KOHLIEHTPAIUK arapo3bl B TeJI€. WJT-7TIK-2
- HampsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
BCEX NEPEUHCIICHHBIX (haKTOPOB.
107 | Buzyanuzupoats JIHK B arapo3Hom renge MOXHO MOCJIE OKPACKH WT-STIK-2
ret MK-2 | WJI-6MK-2
- OpOMMCTBIM THUINEM VT-7ITK-2
OpoMGEHOTOBBIM CHHHM.
108 | DTamoHHbBIN CIEKTP MUIIEHUIIBI COCTOUT U3 30H, COOTBETCTBYIOLIUX
OMOXUMHUYECKHM (Ppakiusm NJI-5TIK-2
-afAro ITK-2 NJI-6I1K-2
“aPro WJI-7TIK-2
-0y G ®
109 | In vitro — 3T0 IPOBEJICHUE OTBITOB WITSTIK-2
- B «IpoOHpKe» BHE )KMBOTO OpraHU3Ma K-> WIL6TTK-2
- Ha )KMBOM OpraHU3Me VT-7ITK-2

- Ha paCTUTCJIbHBIX OpTraHu3Max
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110

K 3amauam coBpeMeHHOM OMOTEXHOJIOTHH OTHOCSATCS:

- 03JI0POBJIEHHUE [TOCAI0YHOr0 MaTepraa K2 EH-ZEE§
- U3MEHEHHE FeHOTHIIAa PACTCHUN i H§:7HK:2
- I3MEHEHHE (PEHOTHIIA PACTEHUHN

111 | K 3agadam coBpeMeHHOM OMOTEXHOJIOTUU OTHOCSITCS:
- CO3JIaHHE COPTOB CGHBCKOXOSSIP'ICTBSHHBIX pacTeHui TK.2 g§:2g§§
- I3MEHEHHE aJaITUBHOCTH PACTEHUH VIJI-7TIK-2
- I3MEHEHHE (PEHOTHIIA PACTEHUHN

112 | K 3agadaM coBpeMeHHOM OMOTEXHOJIOTUU OTHOCSITCS:
- Pa3MHOKEHHE PAaCTCHHIM ) K2 gﬁ:ggﬁ%
- I3MEHEHHE aJalTUBHOCTH PACTEHUI VIJI-7TIK-2
- I3MEHEeHHE (PEHOTHIIA PACTEHUHN

113 | OnHUM U3 OCHOBHBIX YCIIOBUI YCIEIIHOTO KYJIbTUBUPOBAHUS U30-
JUPOBAHHBIX OPTaHOB, TKAHEH, KJIIETOK U MPOTOILIACTOB SIBJISIETCS NJI-5TIK-2
- cOOJII0/IEHUE CTPOTOi CTEPUITBLHOCTH I1K-2 NI-6I1K-2
- BO3PACT JKCIIaHTa WI-71IK-2
- ONTUMAJIBHOE YHCJIO MTACCAKEN

114 | Acentruyeckoe MoMeIeHne, KOTOpoe UCTIONB3YIOT B OMOTEXHOJIO-
THYECKUX JTA00PATOPHUIX HA3BIBACTCS NA-5TIK-2
- TaMHUHap-00KC [1K-2 NI-6I1K-2
- M3OJISIIMOHHBIN GOKC WA-7TIK-2
- aHTUMH(EKIIMOHHBIN OOKC

115 | Lens crepunu3anuy NUTATENbHBIX CPEl
- pa3pylIeHue OaKTepHaIbHBIX CIIOP K2 gﬁ:ggﬁ%
- cTabmIn3aIys Ka4eCTBEHHOTO M KOJTMYECTBEHHOTO COCTaBa VT-7ITK-2
- obecnieueHne JbIXaHuss MUKPOOPTaHU3MOB-0MO00OBEKTOB

116 | ITuTatenbHbIe Cpeibl CTEPUITUZYIOT WT-STIK-2
- aBTOK/IABUPOBAHHEM K-> WIL6TTK-2
- 00pabOTKOM aHTHCENTUKAMU VT-7ITK-2
- 00Iy4eHneM

117 | AudbdepeHunpoBka KIETOK — 3TO
- TIPOLIECC MPEBpAILCHHs HECTIEIIMATH3UPOBAHHBIX 3aPO/IbIIIEBBIX NJI-5TIK-2
KJIETOK B Pa3JINYHbIEC KJIETKA OPraHu3Ma [1K-2 NA-6I1K-2
-[POIIECC U3MEHEHUS QYHKIUM Yy3KOCTIENUATU3UPOBAHHBIX KIIETOK WI-71IK-2
- yTpara cnenuduieckux QyHKIMI crielnaaIn3upOBaHHbIX KIETOK

118 | HemuddepeHpoBKa KIETOK — 3TO
- yTpara KJIeTKaMu Clelu(pUUIecKUX CBOMCTB ¢ BO3BpAIIEHUEM UX K
0oJiee MPUMUTHBHOMY CTPOCHHIO U (PYHKIIHSIM K2 gﬁ:ggﬁ%
- TIpoliecc U3MEHEHUs QYHKIUN y3KOCTIEIIMATU3UPOBAHHBIX KIIETOK VT-7ITK-2
- TIPOLIECC MPEBpAILCHHs HECTIEIIMAT3UPOBAHHBIX 3aPO/IbIIIEBBIX
KJICTOK B pa3JIMYHbIE KJIETKH OpraHu3Ma

119 | ®uroropmMoHs! — 3TO
- XUMUYECKHE BEIIECTBA, BhIpabaThIBacMble B MaJIbIX KOJUYECTBAX B
paCTeHHUSAX U PETYIUPYIOLINE HX POCT U pa3BUTHE K2 gﬁ:ggﬁ%
- XUMH'ECKHE BELIECTBA, PEry/HpyIoie (OTOCHHTETHYECKYIO VT-7ITK-2
NeSITeIbHOCTD PaCTeHUM
- BEIIECTBA, YYACTBYIOIIE B TAMETOT€HE3€

120 | K aykcuHaMm mpuHaAIEKUT JIT-STIK-2
] EIXII; MK-2 | WA-6IIK-2

WJI-7TIK-2

- ABK
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121

K IUTOKHMHHUHAM OTHOCHUTCA

WJI-5TIK-2
] EI'\E?H [IK-2 | WO-6I1K-2
WJI-71IK-2
- ABK
122 | Kakoe cOOTHOIIIEHHE TOPMOHOB PETYIUPYET MPOLIECC PU3OTeHE3A
(oOpa3oBaHue KOpHEN) B KAIUTYCHON TKaHHU NJI-5TIK-2
- ayKCHMHOB O0JIblIIe, YeM IIUTOKUHIHOB [K-2 NJI-6I1K-2
- HUTOKMHHMHOB OOJIBIIE, YEM aYKCHHOB WA-7TIK-2
- mpeobiaianne rud0epeyIMHOB
123 | Kakoe cooTHOIIIEHHE TOPMOHOB PETYIHPYET Ipoliecc 00pa3oBaHue
AJIBECHTUBHBIX [TOYEK B KAJTYCHOM TKAHU NA-5TIK-2
- IIUTOKUHUHOB OOJIBIIIE, YeM aYKCHHOB I1IK-2 NJI-611K-2
- AyKCHHOB 0OJIbLIE, YEM [IUTOKUHUHOB W-7TIK-2
- mpeolIraianne TuOOEePETTMHOB
124 f(ﬁﬂ_}ﬁ:006pa3013aHHe MIPOMCXOAUT Ha CpeAax, CoAepKaUuX JIT-STIK-2
G EAIL [K-2 | WUO-6IIK-2
WJI-7TIK-2
- ABK
125 | Kak 9acTo KaJlTyCHYIO TKaHb MIEPECAKUBAIOT HA CBEKYIO MU TATEb-
HYIO Cpeny NA-511K-2
- 4-6 Henenn I1K-2 NI-61IK-2
- 1-3 mepens W-7TIK-2
- kaxnple 10 quen
126 | B cocTaB nutarenbHOM Cpesibl BXOISAT
- MUHEPAJIBHBIE COJIM, BATAMHHBI, TOPMOHBI WJ-5TIK-2
’ ’ [IK-2 | WJI-6IIK-2
- MaKpORJIEMEHTBI, BUTAMUHBI, TOPMOHBI VT-7ITK-2
- MUKPOAJIEMEHThI, BATAMUHBI, TOPMOHBI
127 | ITaccupoBanue — 310
- IEPEHOC TPAHCILIAHTA HA CBEXKYIO MUTATENBLHYIO CPELY WJ-5TIK-2
[IK-2 | WJI-6IIK-2
- PasielleHHe Kaiulyca Ha dbparMeHTHI VT-7ITK-2
- TIepecajika pacTeHUH B TETUIHILY
128 | TpancmiaHT — 3TO
- 4aCTh KAJUTYCHOM TKaHH, UCTOJIb3yeMas JIJIsl IEPEHOCca Ha CBEKYIO N-511K-2
IIUTATEIbHYIO CPENyY I1K-2 NJI-6I1K-2
- 4aCcTh PaCTEHUs, UCIIOIb3yeMasl IS OTydeHUs Kajlyca NI-7IIK-2
- YaCTh PACTEHHUS, HCTIOJIb3yeMast Ui KYIbTHBHUPOBAHUS in Vitro
129 | IIpu perysnsipHOM TaCCUPOBAHUHU CITOCOOHOCTH K JIETICHUIO MOXKET
MOAEPKUBATHLCS B TCUCHUE WJI-5T1K-2
- ICCATKOB JIET I1K-2 NJI-6I1K-2
-1 rona N-711K-2
- 1 mecsma
130 | YacTp KaJlIyCHOM KyJIbTYpPBI, UCIIOIB3YEMOM I IEPECATKU HA
CBEXYIO NMUTATEIbHYIO CpPely, Ha3bIBAETCS NJI-5TIK-2
- TPAHCILJIAHT [K-2 NJI-6I1K-2
- ¢pparmMeHT NI-711K-2
- HHOKYJIFOM
131 | Comarnueckuii SMOPUOTEHE3 — ATO
- mporiecc 00pa3oBaHMs 3aPOABIIIETIONO0HBIX CTPYKTYpP (IMOpHOU- WJI-5TIK-2
JIOB) B KYJIbTYpE TKaHH U KIETOK [1K-2 NA-6I1K-2
- 00pa3oBaHUE BET€TaTUBHBIX OPraHOB WJI-711IK-2

- CJIMTHUEC COMAaTHUYCCKUX KJICTOK
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132 | Opranoresnes — 3To
- IPOLIECC BOBHUKHOBEHHUS B HEOPTaHM30BAaHHO PAaCTYIIIEH Macce N-511K-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OPraHoOB (KOpHEW U MoOeron) [K-2 NJI-6I1K-2
- (hOPMUPOBAHKE OPraHOB B 3aPOIBIILE NI-711K-2
- iporecc 00pa3oBaHUEM SMOPHOUIOB
133 | DkcmnaHT — 31O
- M30JIMPOBAHHBIC YACTH PACTCHHUS, TIPEIHA3HAUCHHBIC ISl KYJIbTH- NJI-5TIK-2
BUPOBAHUA 1n Vitro pparMeHThHl TKaHU ITK-2 NJI-6I1K-2
- (hparMeHT KasuTyca Juis CyOKYJIbTUBHPOBAHHUSI NJ-7TIK-2
- KyJIbTypa KJIETOK, BO3HUKIIAS U3 OJTHOM KJIETKH
134 | TOTUIOTEHTHOCTb — 3TO
- CBOMCTBO COMaTHUECKUX KJIETOK IMOJHOCTHIO PEaT30BaTh F'€HETH- WITSTIK-2
YECKUM MOTEHLIHUAJ LEJI0r0 OpraHnu3Ma ‘ K2 WIL6TIK-2
- .CI'IOCO6HOCTI) COMATHYECKUX KJIETOK Pa3MHOKaThCs B KYJIbType in VT-7ITK-2
vitro
- CIUSTHUE MPOTOIIACTOB COMAaTHYECKUX KIIETOK
135 | CBOMCTBO TOTUIIOTEHTHOCTH PACTUTEIBHON KIIETKHU JIEKUT B OCHOBE JT-STIK-2
- KJIOHAJIbHOT'O MUKPOPA3MHOXKEHHUS PaCTeHUMN
- COMaTHYECKOI mgplfumaunn P TK-2 V/I-6IK-2
WJ1-7TIK-2
- MIOJTy4eHHsI OMOJIOTUYECKU aKTUBHBIX BEIIECTB
136 | Ilonsitue «cpena st KyJIbTHBUPOBAHUS» BKIIFOYAET:
- COBOKYITHOCTb [apaMeTPOB, OTPAKAIOIINX KAYECTBEHHBIN U KOJIU-
YECTBEHHBIN COCTaB KOMIIOHEHTOB MUTATEILHOU CpeJibl U ee Pu3un- WITSTIK-2
KO-XHMHYECKHE U qmmonomqi:cxue cBoficTBa K-2 VIL6TTK-2
- OIpE/eNeHHbIN KaYeCTBEHHbIN 1 KOTHYECTBEHHbIH COCTAB KOMIIO- VT-7ITK-2
HEHTOB MMUTATEILHOMN Cpeibl
- pu3UKO-XUMUYECKUE U (PU3UOTOTUIECKUE TIOKA3ATEIN TUTATEIb-
HOM CpeJibl
137 | HazoBute epMeHTBI, KOTOPHIC TPUMEHSIOTCSI B TCHHOW MH)KCHE-
puu:
-PecTpukTassr; VA-5TIK-2
JTuraser: [1K-2 N-6I1K-2
> WJI-7TIK-2
- IHK-nonumepa3sa;
-BEPHBI BCE OTBETHI.
138 | bUOTEeXHOIOTHHN TPUMEHSIIOT B
- OMOCHHTE3€e XMMUYECKHUX BEILECTB;
- mepepaboTKe OTXOJIOB; VJ-5TIK-2
- IOJTy4YeHUH (DepPMEHTOB; TK-2 WJI-6IK-2
P WJI-7TIK-2
- CEeJIbCKOM XO035UCTBE;
- BCE OTBETHI BEPHBI
139 | B ocHOBe KyJIbTUBUPOBAHUSI KJIETOK PACTEHUH JIeKaT 1Ba CBOMCTBA
(OTMETHTH BCE MPABUIBHBIE OTBETHI):
- TOTUIIOTEHTHOCTE; WJI-STIK-2
[IK-2 | WJI-6IIK-2
- CIOCOOHOCTH K (POPMUPOBAHUIO KAJLTYCA; VIJI-7TIK-2
- CIIOCOOHOCTH KJIETOK AU hepeHITupOBaThHCS;
- CIIOCOOHOCTD K pereHepanuu
140 | B cocTaB kuAKON MUTATEIBLHON CPEbI IS MOTYYECHUS KIETOUHOU
CYCIICH3WH BXOJHUT (BBIOPATh BCE MPABUIILHBIE OTBETHI): NJI-5TIK-2
- IUCTUJUTUPOBAHHAs BOJA; I1K-2 HJI-611K-2
- COJIM MaKpOIJIEMEHTOB; WJT-7TIK-2

- COJIM MUKPOIJICMCHTOB,
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- BUTAaMHHBI;
- caxaposa;

- PEeryasiTOpBI POCTA;

- arap;

- BCE BBILIETIEPEUNCIEHHOE

141

Caxapo3sa B COCTaBe MUTATEIBHOUN CpeIibl HyKHa IS

- YIJIEBOJTHOTO MMUTAHUS PACTUTEIBHBIX KIETOK M TKaHEH; K2 gﬁ:ggﬁ%
- TIOBBIIIEHUSI OCMOTHYECKOTO TaBJICHUSI CPEbI; VT-7ITK-2
- TI0JIaBJICHUS] MUKPOOPTIaHU3MOB

142 | Heob6xoauMbIM ycoBUEM pabOThI C KyJbTYPOU H30JIUPOBAHHBIX
TKaHEMN SIBJIACTCS: NA-5TIK-2
- TIOCTOSIHHOE OCBEICHNE HHPPAKPACHBIM CBETOM; [1K-2 NJI-611K-2
- COOJTFOICHUE CTPOTOi CTEPUIBLHOCTH; NJI-711K-2
- XpaHEHUE TKaHEW B MOPO3WIILHON Kamepe

143 | CTepunbHOCTB — 3TO:
- OTCYTCTBHUE MATOT€HHBIX OPTaHU3MOB B PACTEHUU;
- OTCYTCTBHE MUKPOOPTaHU3MOB B SKCIUIAHTE; NJI-5TIK-2
- OTCYTCTBHE BCEX BUJIOB MUKPOOPTaHU3MOB Ha TOBEPXHOCTSX, [1K-2 NJI-611K-2
000pYyI0BaHNH, IKCILIAHTAX; WJ-7TIK-2
- OTCYTCTBHE BUPYCOB M OaKTEpHil Ha MOBEPXHOCTSX, 000py10Ba-
HUU, KCIJIAHTaX

144 | Ha nutaTenbHyI0 Cpely MUKpPOOPIaHU3MBbI MOTYT ITONIA1ATh:
- U3 BO3/1yXa,;
- U3 9KCIUIAHTA,
- U3 HECTEPUIILHOW BOJIBI, K2 gﬁ:ggﬁ;
- C YK HCCIIeI0BaTeNs; VT-7ITK-2
- C HECTEPUIIbHBIX HHCTPYMEHTOB;
- HecTepuiibHas NOCya;
- BCE OTBETHI BEPHBI

145 | Yem oOycroBieHa HEOOXOTUMOCTH COOIIOICHUS CTEPUIIBHOCTH MIPH
KYJIbTUBUPOBAaHUH H30JUPOBAHHBIX KJIETOK M TKaHEU?
- UI3MECHCHUEM COCTaBa MUTATEILHOM CPE/Ibl B CITyyae KOHTAMHHA- MK.2 gﬁ:ggﬁ%
LHH, UJI-7TIK-2
- BPEIOHOCHOCTBIO (PUTONATOT€HOB;
- 0COOCHHOCTSIMU (DHU3UOJIOTUH KJIIETOK B YCIOBUSX 1N Vitro

146 | Ilpu cTepunm3ay KCIUIAHTOB BaXKHO (BBIOpATh BCE MPABUIIbHBIC
OTBETHI):
- TOTOBUTH CTEPHIM3YIOIINN PacTBOP B JAMUHAPHOM OOKCE; K2 gﬁ:ggﬁ%
- KOHILIEHTpAIMsI CTEPUIIN3YIOIIETr0 pacTBOpa; VT-7ITK-2
- BpeMst SKCIIO3HIIHH;
- MaTrepHal IoCy/bl, B KOTOPOH MPOBOAUTCS CTEPUIN3ALUS

147 | HanpaBieHus UCIIONIBb30BaHMSI KYJIbTYPBI KJIETOK U TKaHEeH (0TMe-
TUTH BCE MPABUJIBHBIEC OTBETHI): NA-5TIK-2
- IOJIyYEHHE KJIOHOB LIEHHBIX T€HOTUIIOB; [1K-2 NJI-611K-2
- OJIyYEHUE HOBBIX T€HOTHIIOB; NI-711K-2
- TIOJTy4Y€HHE BTOPUYHBIX META00JIUTOB

148 | LleHHOCTh YIBOCHHBIX TalljION0B B TOM, YTO OHH SIBJISIFOTCSA WIT-STIK-2
- TOMO3UTOTHBIMHU PAaCTEHUSIMU; K-> WIL6TTK-2
- TeTepO3UTOTHBIMH PACTEHUSIMH; VT-7ITK-2
- KJIOHAMHU HCXOJTHOT'O PAaCTEHUS

149 | Y aBoeHHBIC rarionibl MOJKHO TTOJTYYaTh B KynbType (oTMeTuth Bce | [IK-2 NJI-5TIK-2
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IIPABUJIBHBIE OTBETHI) HJ1-611K-2
- MEPHUCTEM; NA-7IIK-2
- OyTOHOB;
- 3aBs3€EH;
- CeMSAIOYEK (CeMs3a4aTKOB);
- IBUTbHUKOB;
- MHKPOCTIOP;
- BBICEYEK JINCTA

150 | [denenue KIETOK MOCIE MOMEIIECHHS HAa MUTATEIbHYIO CPEy
- HAYMHAETCs He3aMeIJIUTENbHO;
- HAYUHAETCSI TOJIBKO IMOCIIE TIPOXO0XKACHUS JTATeHTHOU (a3bl — mo- NJI-5TIK-2
FOTOBKE K MUTOTHYECKUM JICJICHUSIM, BO BPEMSI KOTOPOI KOJIMYECT- [1K-2 NJI-611K-2
BO KJIETOK HE YBEIMYUBAETCS; WJT-7TIK-2
- PaBHOMEPHO TMPOJI0JKAETCS 10 MEePECaIKU Ha CBEXKYIO MUTATENb-
HYIO cpeny

151 | [TomemieHue 1ab0paTOpuu CTEPHIN3YIOT
- B aBTOKJIABE;
- CHUPTOM; WJI-5T1K-2
- CyX0XKapowm; [1K-2 NJI-611K-2
- ynbTpaMoNeTOM; NI-711K-2
- TUTIOXJIOPUTOM HATpUS;
- pagranuen

152 | Jlns u3beranusi KOHTAMHHALIUK TPOBOAUTH PabOTHI IO BBEJICHUIO B
KyJIBTYpY in vitro HE00X0IUMO
- B aBTOKJIaBE; WUJI-511K-2
- B CBETOBOM KOMHATE; I1K-2 N-6I1K-2
- B JIAMUHApPHOM OOKCE; WJ-7TIK-2
- B MOCUYHOH KOMHATE;
- B KOMHATE JJIs IPUTOTOBJICHHSI ITUTATEIBHBIX CPEJl

153 | Kamnyc MOXHO MOJIyYUTh
- U3 J1I000M TKaHU; NJI-5TIK-2
- U3 11000 )KUBOM HEMH(PUITUPOBAHHOMW TKAHHU; ITK-2 NJI-6I1K-2
- TOJIBKO U3 MEPHCTEMATHIECKOM TKaHH; WJ-7TTIK-2
- TOJIBKO U3 COMaTHYECKON TKaHU

154 | YcnoBus hopmupoBanus Kauryca (BRIOpaTh BCe MPaBUIbLHBIE OTBE-
ThI): NJI-5TIK-2
- MEXaHUYECKOE TTOBPEKICHUE TKAHEH; I1K-2 WI-611IK-2
- JI0CTaTOYHOE KOJIMYECTBO AyKCHMHOB U IUTOKUHUHOB; W-7TIK-2
- KyJIbTUBUPOBAHHE 1n Vitro

155 | K uaruburopam pocra pacTeHuil oTHOCATCS (BbIOpaTh BCe Mpa-
BUJIbHBIC OTBETHI):
- AyKCUHEI; WJI-5T1K-2
- IUTOKWHUHBI, [IK-2 NJT-6T1K-2
- abcuu30Bas KUCIIOTA; W-7TIK-2
- THOOEPEIITNHBI,
- OTUJICH

156 | Pa3numa Mexmay SMOpPHOHUIOM U SMOPHUOHOM (3aPOIBIIIEM) 3aKIIO-
4aeTcs B WJI-5T1K-2
- CTaQAUAX Pa3BUTHUSA; I1K-2 HJI-611K-2
- IPOMCXOXKICHHUH; W-7TIK-2

- JJIUTCJIBHOCTH KYJIBTHBUPOBAHUA
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157 | Yto HeoOX0oaUMO Ui YCIICIIHON aAanTaluyi pacTeHUN-
pereHepaHTOB, MOTYYEHHBIX B YCIOBHX in Vitro (BEIOpATh BCE Mpa-
BWJIbHBIE OTBETHI)?
- TIIATEJIbHO OTMBITh PACTEHHE OT OCTATKOB IMUTATEILHOMN Cpebl; K-> gﬁggﬁ%
- MPOBOJIUTH Q/IANTAIIUIO B CTEPUIIBHBIX YCIOBHUSX; VIJI-7TIK-2
- HAKPBITh pAaCTEHHUE TJICHKOH/KOHTEHHEPOM
- IEPECaUTh PACTCHHUE Ha CBEXKYIO MUTATEIBHYIO Cpelly 3a 2 CYTOK
JI0 aJjanTaluu

158 | Haubosee nerko mpoucxoau pereHepaus moOeroB U3 cieIyromux
THTIOB SKCIUIAHTOB (BO3MOXHBI HECKOJIBKO OTBETOB):
- JIUCT;
- y3€1 C ITOYKOM; N-5T1K-2
- cre0enb; I1K-2 NJI-6I1K-2
- CEeMeEHa; NJ-7TIK-2
- TIOYKa;
- CeMSAINOYKa;
- KOPEHb

159 | B kakoM BuJie Makpo- U MUKPOAJIEMEHTHI TOCTYAIOT B PACTCHHUE U3
MUTATEIbHOUN cpebl?
- B BHJI€ OKCHJIOB;
- B CBOOOIHOM (hopme; K2 gﬁ:ggﬁ;
- B BHJIE HOHOB; VT-7ITK-2
- B BHUJIe CBOOOHBIX PAJNKAJIOB;
- B BHJIE€ KUCJIOT;
- B BUJIE coiell

160 | KannycHble KJI€TKH MOTYT pa3inyaThCst
- 1o Mopostoruu;
- [10 TEHOTHIIY, K2 gﬁ:ggﬁ%
- IETUTHCSI ACHHXPOHHO; VIJI-7TIK-2
- 110 DKCIIPECCUU T€HOB;
- BCE OTBETHI BEPHBI

161 | CBeToBast KOMHAaTa — TO KOMHATa, I'7Ae
- IPOU3BOAAT BBEJCHUE SKCIIAHTOB B KYJIBTYPY in Vitro; WJI-5TIK-2
- TOTOBAT MIATATEIBHYIO CPENY; [1K-2 NA-6I1K-2
- BBIPALIMBAIOT PACTEHHUH, C KOTOPBIX OTOUPAIOT SKCIUIAHTHI; NI-711K-2
- BBIPAILIMBAIOT PACTEHHUS MOCJI€ BBEJICHUS B KYJIBTYpPY in Vitro

162 | IIpaBuna xpaHEHHS] XUMUYECKUX PEAKTUBOB JJIsl TPUTOTOBJICHUS
MUTATEIBHBIX CPE:
- XUMHUYECKHE PEaKTUBHI CIIEAYeT XpPaHUTh B COOTBETCTBUU C UHCT- VL.SIKD
pYyKIHeil Ha yIaKkoBKe; MK.2 I/Iﬁ: 6HK:2
- XUMHECKHE PEAKTHBBI CIIEyET XPaHHTb B XONOAMIBHHKE; VT-7ITK-2
- XUMUYECKHE PEaKTUBHI ClIeAyeT XpaHUTh B MOPO3UIIbHOM Kamepe;
- XUMUYECKUE PEaKTUBHI CIIEAYeT XPaHUTh B KAy Mpu KOMHAT-
HOM TeMIrepaType

163 | I'uctorenes — »To popMupoBaHue
- IIOJIAPHBIX CTPYKTYP; NA-5T1K-2
- KOpHEW; [1K-2 NJI-611K-2
- mudepeHITPOBaHHBIX TKAHEH; NJI-7T1K-2
- KaJryca

164 | MukpodyepeHKOBaHUE — ITO: K-> NJI-5T1K-2
- pa3pe3aHue cTeOJIsT Ha YaCTH, YTOOBI B KaXXJI0M (pparMeHTe HaXo- W/I-6I1K-2
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IAIAch XOTs OBl OJIHA ITOYKA; WJI-711K-2
- Hape3aHue cTeOJIsT Ha YacTH JJIMHOM He Oonee 1,5 cm;
- Hape3aHue KOPHEIJI0/1a Ha YacTH;
- Hape3aHue Ha YaCTH CTEPHIbHBIX OOEroB, YTOObI B KaXI0M
dbparMeHTe HaXOAUIACh XOTsI ObI OIHA MTOYKA
165 | Crepunuzamus TUTATEIBHBIX CPEl OCYIIECTBIAETCS (BEIOEpUTE BCE
MPABUIILHBIC OTBETHI)
- B cymiibHOM Ikady npu remneparype 150-1800C; WJI-5TIK-2
- B JJAMUHApHOM OOKC€ C MCIIOJIb30BaHHEM (DMIIbTPCTEPUITH3AIINH; [1K-2 NI-6I1K-2
- pUIBTPCTEPUIM3ALMEN B YCIOBUAX 1a00PaTOPUM; NI-7IIK-2
- C IOMOUIBIO CTEPUIIU3YIOIIUX PACTBOPOB;
- B aBTOKJIaBe
166 | KynpTuBHpOBaHKE CYCIIEH3MOHHOM KYJIbTYPBI KJIETOK OCYLIECTBIIS-
eTcst
- B YCIIOBUSIX CBETOBOM KOMHATHI; WN-5I1K-2
- B JaMUHapHOM OOKcCe; ITK-2 NJI-6I1K-2
- B aBTOKJIABE; N-711K-2
- Ha IIEHKepeE;
- B TepMoIIkady
167 | HampaBiieHre mpoiiecca OpraHoreHes3a B KyJIbType TKaHE 3aBUCUT
OT:
- T€HOTHUIIa UCXOAHOTO PACTEHUS; NJI-5TIK-2
- BO3pacTa UCXOJHOI'0 PACTECHUN; [K-2 NJI-6I1K-2
- COCTaBa MUTATEILHON CPEJIBI; W-7TIK-2
- pu3UYECKUX YCIOBUI KyTbTUBUPOBAHUS,
- BCE OTBETHI BEPHBI
168 | IIpsamoii smOpuorenes — 3To (opMUPOBaHHE
- KOpHEW M3 KIIETOK KaJlTyca WUJI-5T1K-2
- KOpHEHW U3 KIIETOK 3KCIUIAHTA [1K-2 NJI-611K-2
- 3apOABIIIENON00HBIX CTPYKTYP U3 KIETOK KaJIyca NA-7IIK-2
- 3apOABIIENOJO0HBIX CTPYKTYP U3 KIETOK HKCIUIAHTA
169 | CTokoBbI€ pacTBOPHI B KYJIBTYPE in Vitro — 3T0:
- PacTBOPHI I NPUTOTOBJIIEHUS CTEPHUIIN3YIOIIUX PACTBOPOB N-511K-2
- pacTBOPBI ISl IPUTOTOBJICHUS IIUTATEIILHON CPEbI [K-2 HJ1-611K-2
- PAacTBOPHI I CTEPUIM3ALUH PACTUTENLHOIO MaTepraa NI-7IIK-2
- pacTBOPHI A7 00e33apaXKMBaHNs TOBEPXHOCTEH
170 | B kauecTBe HCTOUHHKA AyKCUHOB UCTIOJIb3YIOT
- Kunerun WJI-STIK-2
K-2 | WI-6IIK-2
- Tumuasypon VT-7ITK-2
- 2, 4-muxnopdeHoKCHyKCyCcHY0 KHcnoTy (2,4-11)
171 | s nonydenus 100 M1 KJI€TOYHOM CYCHIEH3UU JOCTATOYHO ...T
CBEXKEU KAJIIyCHOU TKaHU NJI-5TIK-2
- 20-40r [1K-2 NI-6I1K-2
- 23r N-711K-2
- 0,2-03r
172 | AykcHHBI BBI3BIBAIOT POCT KIIETOK PACTSHKEHUEM 32 CUET
- KJeTouHOU nuddepeHIupoBKU WITSTIK-2
- MOBbIICHNA KOHLEHTPALH (OCMOTHYECKOTO /1aBJIEHUS) K-2 VL6TTK-2
KJIETOYHOTO COKa BakyoJiei VT-7ITK-2

- MNOBBIIICHUSA PACTAKHUMOCTHU KIICTOYHBIX CTCHOK
- JACJICHUSA KICTOK
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173 | LIUTOKMHNUHBI HHAYLHUPYIOT
- IIMTOKHHE3 NJI-5TIK-2
- KIeTOouHYI0 nuddepeHITpOBKY I1K-2 NJI-6ITK-2
- KJIETOYHYIO aeauddepeHnpoBKy NI-711K-2
- pacTsHKEHUE KIETOK
174 | Kakue cTpyKTypbl MOTYT (POPMHUPOBATHCS W3 KAJUTyCHOM TKaHU Ha
MATATENBHOMN Cpeae
- SMOpHOHIBI NJI-5T1K-2
- KOpHH [K-2 NJI-6I1K-2
- moberu NI-711K-2
- TIOYKH
- BCE OTBETHI BEPHBI
175 | MckycCcTBEHHBIE CEMEHA — 3TO:
- sMOpuonabl B 000J09KaX WJI-5T1K-2
- KpPHOCOXPAaHECHHBbIE KJIIETKHU KaJulyca [K-2 NJI-6I1K-2
- KEJIUPOBAHHEIE KIIETOUHBIE CTEHKH NI-711K-2
- HeJo3peJble ceMEHa B MUTATENbHON 000JI0UKe
176 | Crepunuzarius SKCIIAHTOB BKIIIOYAET CIACAYIOIINE dTaIlbl (BHIOSPH-
T€ BCE MPABUIHHBIC OTBETHI)
- TpelIBapUTeNIbHOE MPOMbIBAHUE SKCIUIAHTA B IPOTOYHOU BO-
JIC OT YaCTHI TPSI3U U MBLIH K2 gﬁ:ggﬁ;
- crepuimuzanus B pactBope runoxioputa HaTpus NaOCl VT-7I1K-2
- CTepUIHM3alds B PACTBOPE XJIOPHA HATPUS
- OTMBIBaHHUE 3KCIUIAHTA OT CTEPUIIU3YIOIIETO pacTBOpa Mmop-
HUSIMUA CTEPUIIBHON TUCTUJUIMPOBAHHOM BOJIbI
177 | Knetku kajutyca Ha3bIBalOT
- nuddepeHInpOBaHHBIMU N-5TIK-2
- HeauddepeHIUPOBAHHBIMU ITK-2 NJI-6I1K-2
- nenuddepeHnpoOBaHHBIMH WI-7T1K-2
- pemuddepeHIPOBaHHBIMU
178 | Ilouemy ciienyet NepUOINYECKHU MEPECAKUBATD KIECTKU U TKAaHU
pacTeHuil Ha CBEKUE MUTATEIbHBIE CPENbI? NJ1-5TIK-2
- H3meHseTcs cocTaB MUTATEIbHOM Cpeibl I1K-2 NI-61IK-2
- VMeHbIIaeTcs KOIMYECTBO BO3AyXa W-7TIK-2
- BospacTaer puck KOHTaMHUHAIIMU
179 | OmbOpuorenes — 31o:
- (opMupoBaHHE KaJlTyca U3 HKCIUIaHTa
- (opmupoBaHue MOYEK U MOOETOB U3 TKAHEW IKCIUIAHTA K2 gﬁ:ggﬁ%
- (hopMupoBaHHe U3 TKaHEH IKCIIIAHTA KaJlIyca, a 3aTeM I10- VT-7ITK-2
YeK U o0eroB
- (opMupoBaHue YMOPHONIOB M3 KJIETOK IKCIUIAHTA
180 | AbcumzoBas KMCI0Ta — GUTOTOPMOH, KOTOPBIH B KYJIBTYpE in Vitro
- CTUMYJHUpYeT GOpMUpPOBaHUE 3apPObIIICH
- IpepbIBaeT MOKOH MOYeK K- gﬁ:ggﬁ%
- CTUMYJHUPYET CHUHTE3 XJIopoduiia VT-7ITK-2
- CTUMYJHUPYET POCT MOOETOB B ITUHY
- CTUMYJHUPYET KopHEoOpa3oBaHHe
181 ‘I;IeTI;)?MomeT CIIYKUTb JKCIUIAHTOM IIPU BBEJCHUHU B KYJIbTYpPY TKa- JT-STIK-2
MK-2 | WUI-6IIK-2
-  Yactu uBeTka VT-7TTK-2

- Yacru crediasd
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- Briceuku aucra

- T'mmoxoTwin

- Kopenb

- Bce oTBeTHI BEpHBI

182

Bri6epuTe BO3MOXKHBIE CITOCOOBI MUKPOKJIOHATBHOTO Pa3MHOKEHUS
(BO3MOXHBI HECKOJILKO BapUAHTOB OTBETA):

- KyJIbTUBHPOBAHUE MUKPOCIIOP

- aKTHBAalM CYIIECTBYIOIINX MEPUCTEM

- KYyJIbTUBHUPOBAHUE CEMAIIOUYEK

- TpsAMOM OpPraHOreHe3

- HENpsMOU OPraHOIrcHE3

- MpsAMON dSMOpHOTreHe3

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

183

OCHOBHOE IPEUMYIIECTBO MUKPOKJIOHAJILHOT'O Pa3MHOKEHHS ITEpe]
JIPYTHUMH CTIOCO0AMH BET€TATUBHOTO Pa3MHOXKEHHS PACTCHUH

- BBICOKHH KOA((UIMEHT pa3MHOKEHHS

- HCHOJB30BaHME MHUTATEIBHBIX CPE

- pabota B 1abopaTopuu

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

184

st monmydenust 6e3BUPYCHOTO MaTepuraia KapToderns HeoO0X0auMo

- BBECTH B KYJIBTYPY MEPUCTEMbI KApTOQEIIs U IOTyYUTh
MUKPOKITYOHH

- TPOBECTH NMPEABAPUTEIBHYIO TEPMOTEPAITHUIO, 3aTEM BBECTH
B KYJITYPY MEPUCTEMBI KapTO(eis U MOTy4YUTh MUKPO-
KIIyOHU

- TPOBECTU TEPMO- U XMMHOTEPAIINIO, 3aTEM aHAJIN3 MUKPO-
KITyOHEl Ha HaTu4Ke B HUX BHPYCOB

- TPOBECTHU NPEIBAPUTEIBHBIN aHAIN3 BBOJAUMOTO B KYJIbTYpPY
MaTepHajia Ha HaJlu4ue ¥ cocTaB BUpYCHOM nHpekuuu. [Ipu
HEOOXOAMMOCTH MPOBECTU TEPMO- U/ XUMHOTEPAITHIO B
3aBHCHUMOCTH OT COCTaBa BUPYCOB. BBecTH B KynbTypy Io-
Jy4eHHbIE MUKPOKIIYOHH Ha HAJIMYUE B HUX BUPYCOB.

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2

185

IIpsimoit opranoresnes — 3T1o:

- (opMupoBaHHE KaJlTyca U3 HKCIUIaHTa

- (opmupoBaHHE MMOYEK U3 TKAHEH IKCILIAaHTA

- (opMupoBaHHe U3 TKaHEH IKCIIIAHTA KaJlIyca, a 3aTeM I10-
YeK U 00EeToB

- (opMupoBanue YMOPUOUIOB U3 KJIETOK IKCIUIAHTA

- (opmupoBaHHEe U3 TKAHH IKCILIAHTA KAJITyCca, a 3aTeM M-
OpHrouI0B

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TTK-2

186

BeiGepute criocoOb! MostyuyeHus: yABOSHHBIX IaljIoOnoB:
- KyJbTypa MHKPOCHOP
- KyJIbTypa MEpUCTEM
- COMaTHYeCKHi SMOpUOTEHE3
- KyJabTypa OyTOHOB
- KyJbTYypa IbLIbHUKOB
- KyJbTypa 3aBs3ei
- KyJbTYypa HEOIIOJOTBOPEHHBIX CEMI3a4aTKOB (CEMSAMNOYEK)
- KyJIbTYpa OIUIOAOTBOPEHHBIX CEMA3aUaTKOB (CEMAINOYEK)
- MEeTOoJ raluionpojarccepa

I1K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

187

@DaKTOpBI, BAUAIOIIUE HA YCIIEX MOJYyYEHUS YIBOCHHBIX FaIUIONIOB
B KYJIbTYp€ MUKPOCIIOP:
- TEHOTHUI JOHOPHOI'O paCTEHUs

I1K-2

WJI-5TIK-2
WJI-6TTK-2
WJI-7TIK-2
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CTaaud pa3BUTUA JOHOPHOI'O paCTCHUA

CTaaus pa3BUTHUSI MUKPOCIIOP

YCJI0BUS BhIpalllUBAHUS JOHOPHOI'O PACTCHUA

IJIOTHOCTh CYCHEH3UH KYJIBTUBUPYEMBIX MUKPOCIIOP
COCTAaB IUTATEJIILHOU Cpe/bl IPU KYJIbTUBUPOBAHUU MUKPO-
CIop

COCTAaB IUTATEIILHOU Cpebl ISl pereHepauu

BCE MTEPEUYNCIICHHOE

188 Meroz co3nanust MOJIEKYJISIPHBIX MapKepPOB C UCIIOJIb30BaHUEM
pectpukTassl U1 MmeyeHHoro JIHK-30H1a Ha3bIBaeTCs:
- SNP UJI-5TIK-2
- RAPD [1K-2 NA-6I1K-2
- RFLP WNA-7IIK-2
- SSR
- AFLP
189 K K0OMUHAHTHBIM MapKepaMm OTHOCSTCS CIAEAYIOIINE MapKepbl
(BbIOEpHTE BCE MPABUIIBHBIC OTBETHI):
- RAPD WJI-5TIK-2
- ISSR MK-2 | WUI-6IIK-2
- SNP HJ1-71IK-2
- AFLP
- RFLP
190 Meroz co3nanust MOJIEKYJIIPHBIX MapKEepPOB C UCIIOJIb30BaHUEM
Ha0opa pecTpUKTa3, COCTOSILEr0 U3 4acTO M PEIKO PEXYyILUX pe-
crpukras, u [I11{P Ha3bBaercs:
USSR WJI-5TIK-2
_ RAPD K-2 | WI-6IIK-2
WJI-7TIK-2
- SNP
- AFLP
- RFLP
191 MonekymnsipHble MapKepbl 00J1aJal0T CBOMCTBAMH, OTINYAOIIH-
MHCS OT UX TUIIOB MapKepoB:
- He I/I?ISI}GILHIOTC}I 1oJ BI())3I[]EC)I\/JICTBI/IGM BHEIIIHEH CpeIbl WJI-5TIK-2
y MK-2 | WJI-6I1K-2
- B3aUMOJEHMCTBYIOT C APYTUMH MapKepamu VT-7ITK-2
- ¥MX MEHbIIE, YeM APYTruX MapKkepoB (MOp(}oIornyeckux,
OMOXUMHYECKHX )
192 SNP BO3HMKAIOT B pe3yJbTaTe:
- HuBepcuii CHKBEHCOB U3 HECKOJIbKUX HYKICOTHIOB VJL-STIK-2
N [1K-2 NA-611K-2
- ToueynbIx MyTanuii VT-7ITK-2
- Tpancnokamuii yuactkos JJTHK
193 Jnst co3manust MOJICKYISIPHBIX MapKEePOB HEOOXOAMMO UMETh
(BbIOEpHTE BCE MPABUIIBHBIC OTBETHI):
- JAHK nomymsiiuu nokonenus F1 u poaurensckux Gpopm WJI-5TIK-2
- JHK pacmennsromerics nonymsiuuu F2 wim BC u ponu- [K-2 NJ1-6I1K-2
TENABCKUX HOpPM NI-711K-2
- 3HaHMe I€HETHKH HacleJ0BaHus IIPU3HaKa
- IlpusHak He TOJDKEH OBITH MOIUMOP(PHBIM
194 E:;(;Tizl:me MEXIy MApKEpaMM B FTEHETUYECKUX KapTax yKa3bl JT-STIK-2
- KonnuecTBo HyKI€O0THI0B MEKIY MapKepaMu TK-2 WJI-6IK-2
WJI-7TIK-2

KonnyecTBo pekoMOMHAIMI MEXITy MapKepaMu
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- KonuuectBo HyKI€0COM MEXKIY MapKepamu
- KonanyecTBo caliTOB PECTPUKIIMU MEXK]Yy MapKepamu

195 QTL noKychl KOIMYECTBEHHBIX IPU3HAKOB CBA3aHbl MEX]Y CO-
Ooit:
- (DCHOTUITUYECKU UA-5STIK-2
- Teneruuecku MK-2 | MJ-6IIK-2
WJI-7TIK-2
- @usnyecku
- buoxmmuueckun
196 Jna kaprupoBanus QTL ncnonb3yror:
- CranpapTHble METO/bI KAPTUPOBAHUS NJI-5TIK-2
- CassbiBanue (enorunmueckoro mnposisaenus QTL ¢ mapke- [K-2 NJI-6I1K-2
pamu NA-711K-2
- Wnentuduxanus oTaeqbHBIX JOKYCOB
197 VKaxuTe TEXHOJOTHU CEKBEHUPOBAHUS C JUTMHHBIM ITPOYTEHU-
eM (BbIOepUTE BCE MPABUIIHLHBIC OTBETHI):
- mo Conrepy VJ-5TIK-2
- Illumina HK-2 WJL-6IIK-2
: WJI-7TIK-2
- PacBio
- MinON Oxford Nanopore
198 Kaxoe oTkpbITHE JIETTIO B OCHOBY T€EHOMHOT'O pEJaKTHPOBAHUS
CRISPR/Cas:
- HanomopoBoe ceKBeHUPOBaHHE VJL-STIK-2
- CHCTEMBI PECTPHUKTA3 HK-2 | MJL-6IIK-2
. WJI-7TIK-2
- HWmmynurer y O6akrepuii
- TlonydyeHne pekOMOMHAHTHBIX OEJIKOB
199 Kakoit Habop pepMeHTOB UCTIOIB3YETCS ISl IPUTOTOBICHUS
MpEenapaToB XpOMOCOM PacCTEHUM? WJI-5TIK-2
- mOporeasa, LeJUIrJIa3a [1K-2 NJI-611K-2
- IeJUII0JIAa3a, IEKTOJINa3a, aMUIIa3a NJ-7TIK-2
- LeJUII0JIa3a, IEKTOJIMa3a, IIUTOXEINKa3a
200 Urto Takoe TemnepaTypa IJIaBIeHuUs mpaimMepoB?
- Temmeparypa, rae Bce nmpaiimMepsl HAXOIATCA B
OJIHOLIETIOYEYHOM COCTOSIHUU
- Temmeparypa, rae Noja0BUHA IPAMEPOB HAXOAUTCS B
OJIHOLICTIOYEYHOM COCTOSIHUU NJI-5TIK-2
- Tewmmnepatypa, re Bce mpaiiMepsl THOPUAN30BaHbI IPYT C [K-2 NJI-6I1K-2
JIPYroM NA-71IK-2
- Temmneparypa, rae nonuMepasa paciieTacT BTOPUUHBIE
CTPYKTYPBbI ITOJIOBUHBI NTpaiiMepoB
- Temmnepatypa, rie npaiiMepsl THOPUIM30BAHBI APYT C APY-
T'OM Ha MOJIOBUHY JUIMHBI
201 Myrarenes — 3710:
- U3MEHEHUs] B HYKJIEOTHIHOM mocnenoBarenbHoctn JJHK
€CTECTBEHHOI'O (CIIOHTAHHbIE MYTAallMM) WJIN BBIHYXJECHHO-
;z)l/[lél}clllfIZCCTBeHHoro (MHAYLMPOBAHHbBIE MYTAI[MH) IPOHCXO WITSTIK-2
. | TIK-2 NA-611K-2
- momudukamms monekynsl JIHK 6e3 m3amenenus camoit VT-7ITK-2

HYKJIEOTHIHOM nocnenoBarensHocTy JTHK
- MoauduKalUyd HACJIEJCTBEHHOIO0 MaTepHaja HEMOJOBBIX
KJIIETOK TeJia (COMaTUYeCKUe KIETKH)
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5.3.2.2. Bonpocel 1Jis1 yCTHOTO Onpoca

Conep:xkanue

Komme-
TEeHLUA

AIK

Knaccudukamus metonos anekrpodopesa.

[K-2

WJI-5TTK-2
WJI-61TK-2
WJI-7TTK-2

MeTtoauka mpoBeeHUS BEPTUKAILHOTO 3eKTpodopesa OenKoB.

[K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

Hcnonp3oBaHue 51eKTpodopesa B CENEKIHNH U CEMEHOBOCTBE.

[1K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

OcHOBHBIC HarpaBJICHUA OMOTEXHOJIOTHYCCKUX HCCHGHOB&HHﬁ.

[1K-2

WJI-5TIK-2
WJI-6T1K-2
WJI-7TTK-2

[IutaTenpHble Ccpeabl ISl KYJIbTUBHUPOBAHUS HW30JUPOBAHHBIX
KJIETOK U TKaHEH.

[1K-2

WJI-5TTK-2
WJI-6TIK-2
WJI-7TIK-2

VYcnoBus KyJIbTUBHPOBAHMS HM30JIMPOBAHHBIX KJIETOK M TKaHEH
pacTeHui.

[K-2

WJI-5TTK-2
WJI-61TK-2
WJI-7TTK-2

KynbTypa KamiycHBIX TKaHEH.

[K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

Metops! I11P-ananuza

[1K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

Meroauka nposenenus 111[P-ananuza

[1K-2

WJI-STIK-2
WJI-6T1K-2
WJI-7TTK-2

10

Hcnonb3yeMble MOJIEKYIISIPHBIE MAPKEPHI.

[1K-2

WJI-5TTK-2
WJI-6TIK-2
WJI-7TIK-2

11

Ucnonp3oBanue JIHK mapkepoB B cenekinu pacTeHUA

[K-2

WJI-5TTK-2
WJI-6T1K-2
WJI-7TIK-2

12

OCHOBBI MapPKEPHOH CEJIEKIUU.

[K-2

WJI-5TTK-2
WJI-6ITK-2
WJI-7TTK-2

13

MapkepHasi ceneKIus Ipu CO31aHUN aHAJIOTOB.

[K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

14

Bexropnsie monexyns! JJHK.

[1K-2

WJI-STIK-2
WJI-6T1K-2
WJI-7TTK-2

15

Mertoap! koHcTpyupoBanus ruopunnsix JJHK in vitro.

[1K-2

WJI-5TIK-2
NJI-6TTK-2
WJI-7TTK-2

16

Bexkrops! miist nepenoca JIHK B kiieTku pacteHuil.

[K-2

WJI-5TTK-2
WJI-6T1K-2
WJI-7TIK-2

17

Tpancdopmariis XJIOPOIIACTOB M UX MCTOJIB30BaHUE B OMOTEX-
HOJIOTHH.

[1K-2

WJI-5TIK-2
NJI-6TTK-2
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WJI-7TIK-2

18

Mertons! BBenenust rudpunnsix JJHK B kinerku.

[K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

19

Metoabl 0TOOpa THOPUAHBIX KJIOHOB.

[1K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

20

MeTtoael pacmiupoBKH HYKJICOTHIHOW TMOCIEAOBATEIHHOCTH
JIHK.

[1K-2

WJI-STIK-2
WJI-6T1K-2
WJI-7TTK-2

21

Amvmmudukanus nmociaenaoarensuocrei JIHK in vitro.

[1K-2

WJI-5TTK-2
WJI-6TIK-2
WJI-7TIK-2

22

Amvmmudukanus nmociaenosarensuocreit JAHK in vitro.

[K-2

WJI-5TTK-2
WJI-6ITK-2
WJI-7TTK-2

23

[TepeHOC T€HOB C MOMOILBIO BUPYCOB.

[K-2

WJI-5TIK-2
WJI-6ITK-2
WJI-7TIK-2

24

OCHOBHBIE 3Tallbl IOJY4EHUs] TPAHCTEHHBIX PACTEHUH.

[1K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

25

KynbTypa Kamiyca U CyCclieH3MOHHBIE KYJIBTYpPbI KJIETOK.

[1K-2

WJI-STIK-2
WJI-6T1K-2
WJI-7TTK-2

26

[Tonydyenue nmpoTOIIacToB.

[1K-2

WJI-5TTK-2
WJI-6TIK-2
WJI-7TIK-2

27

ArpobakrepuanbHas HHPEKIHs.

[K-2

WJI-5TTK-2
WJI-6ITK-2
WJI-7TTK-2

28

OnuHBI U UX POJIb B UH(PEKIHH.

[K-2

WJI-STIK-2
WJI-6ITK-2
WJI-7TIK-2

29

BexkTopst Ha ocHoBe Ti mmazmug

[1K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

30

Yro Takoe IT1a3MHUIHBIC BEKTOPHI.

[1K-2

WJI-STIK-2
WJI-6T1K-2
WJI-7TTK-2

31

Urto takoe monekynsapHbiii Mapkep (MM)? OmnpeneneHue moHs-
tust MM. CBoiictBa MM.

[1K-2

WJI-5TTK-2
WJI-6TIK-2
WJI-7TIK-2

32

UeMm npuniunuaibHo otanyaroTess SSR Mapkepst o ISSR map-
KepoB?

[K-2

WJI-5TTK-2
WJI-6ITK-2
WJI-7TTK-2

33

Kakxme SNP saBasioTcs cmHOHMMHYEcKHe, a kakue SNP HecuHo-
HUMHYCCKHUE?

[K-2

WJI-5TTK-2
WJI-6ITK-2
WJI-7TTK-2

34

CKOJIBKO TpyHn CUEIJIEHUS MpPU COCTABICHUM TE€HETHYECKHX
KapT B Ujeaje J0HKHO OBITh Y AUTUIOUIOB M AJUTOTIOIUTIIIONI0B?

[K-2

NJI-5TIK-2
WJI-6ITK-2
WJI-7TTK-2

35

ITouemy Mexny AByMsl MapKepaMmu, IPUHAIJICKALUMU K OJHOU
TPYIIE CIEIUICHUS HE MOXXET OBITh pPEeKOMOWHAIMKA OOJbIIe
50%7?

[1K-2

WJI-5TIK-2
NJI-6TTK-2
WJI-7TTK-2
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36 | MoHO JIu IPOBECTU KapTHpoBaHHE Mapkepos B F1 nomymsanuun? NJ-511K-2
[1K-2 UJI-6I1K-2

UJI-7TIK-2

37 | Ha yem ocHOBaH npuHImI Kaptuposanust QTL? WJI-5TIK-2
[1K-2 NA-6I1K-2

WJI-7TIK-2

38 | Ilpunuun cexkBeHupoBanus 1o CaHrepy. NJI-5TIK-2
[1K-2 NA-6I1K-2

U-7TIK-2

39 | Yem otnmuarorcst ctRNA u tractRNA 1 kakoBbl uX QyHKIMH B WJI-5TIK-2
cucreme penaktuposanuss CRISPR/Cas? [IK-2 NJI-611K-2

U-7TIK-2

40 | KakoBbI ycioBus Al HOKayTa (BBIKJIIOUYEHHS) T€HA C UCTIOIb30- NJ-5TIK-2
BanueM cuctembl CRISPR/Cas? IK-2 WJI-611K-2
UI-7TIK-2
41 | Yem NpUHIUNUAIBHO OTIMYAIOTCS JBE CUCTEMBI MapKepoB, OC- W/JI-5T1K-2
HOBaHHEIE Ha MUKpocaTemmTax: SSR u ISSR? [1K-2 NI-6I1K-2
UJI-7TIK-2
42 | Ilpuauun AFLP-cuctemMbl MapKHUpOBaHUSI OCHOBAH Ha TPEX «KH- NJI-5TIK-2
Tax». Kaknux? IIK-2 WI-611K-2
UJI-7TIK-2
43 | Moryt nu ucnojiab3oBaThcsi SNP B HEKOAMPYIOMIMX Yy4acTKax B WJI-5TIK-2
Ka4yecTBE MapKepoB? I1K-2 NI-6T1K-2
U-7TIK-2
44 | [IpyHUMO W3MEPEHUs KOHIEHTPALMU HYKJIEHMHOBBIX KHUCJIOT C NI-5TIK-2
nomo1kio NanoDrop. Uto 0603Ha4aroT ciaeayroniie napaMeTpsl: [IK-2 NJI-6I1K-2
enuana u3Mepenus A260, oraomrenue 260/280? W-7TIK-2
45 | Temneparypa kakoro mara [II[P sBisiercs u3aMeHsieMbIM mMapa-
METpOM TMPH TIOCTAHOBKE peakuuu ¢ obbruHOM  Tag- K2 gﬁiﬁ?%
nonuMepaszoil? Kakue eme mapamerpsl MpOrpaMMbl SIBISIFOTCS VT-7ITK-2
TepeMEeHHbIMU?
46 | Kakoli KOMIIOHEHT 3JE€KTPO(OPE3HOTO Telisl 3aBUCUT OT MPEeJIo-

UI-5TIK-2
jJaraeMoro pasmepa anamuzupyemoro ¢(parmenta JIHK? Yro MK-2 VIJL-6TTK-2
ele CleayeT MoAOupaTh, UCXOI M3 3TOTO pa3Mepa IpHU MocTa- VT-7TTK-2
HOBKeE 3JIeKTpodope3a’?

47 | KakoBa poJib TaryIOUIHBIX PACTEHUN B CETICKIIHH? WJ-5TIK-2
[1K-2 NA-6I1K-2

UJI-7TIK-2

48 | Kakue CymecTBYIOT CITOCOOBI CO3/IaHMS TarIOUAHBIX PACTCHHI? WJI-511K-2
[IK-2 NA-6I1K-2

U-7TIK-2

49 | Yto aBngeTcs NEPBUUYHBIM SKCILUIAHTOM IIPHU aHIpOreHese? WUA-5I1K-2
[IK-2 UJI-6I1K-2

UI-7TIK-2

50 | YUro aBusieTCs IEPBUYHBIM 3KCIIAHTOM IIPU THHOT€He3e? WJI-511K-2
[IK-2 UJI-6I1K-2

UJI-7TIK-2

51 | Yro sABnseTCA NEPBUYHBIM DKCITIAHTOM IIPU apTEHOreHe3e? WJI-511K-2
[1K-2 NA-6I1K-2

UJI-7TIK-2

52 | Yto BBI 3HAETE O MOJYYCHUH TalJIOUIHBIX PACTCHUM B YCIOBUSX WUA-5I1K-2
in vitro? IIK-2 WI-611K-2

WJI-7TIK-2

53 | Kakum o0pa3om ramionaus pacTeHUN MO3BOJISET YCKOPATH ce- IK-2 WNA-5I1K-2

WJI-6TTK-2
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JEKUMOHHBIN nponecc? W-7T1K-2

54 | Kakue (akTopbl, OKa3bIBaIOT BIMSHME HA YACTOTY aHJporeHes3a? NJI-5TIK-2
[K-2 WJI-6TIK-2

VI-7TTK-2

55 | Yro 3acTaBisieT MUKpPOCIIOPY MEPEUTH ¢ TaMeTO(PUTHOTO Ha CIIO- NJI-5TIK-2
pO(UTHBIA MyTh pa3BUTHA? IK-2 NJI-611K-2
WJI-7TTK-2

56 | Yro Takoe KpHocoxpaHeHue? NI-5TIK-2
[1K-2 WJI-6T1K-2

WJI-7TIK-2

57 | Yro Takoe KpHOIPOTEKTOPHI U KAKOBA UX POJIb B KPUOKOHCEPBA- W/JI-5T1K-2
LMW pacTEeHUM? [1K-2 NJI-6TTK-2
WJI-7TIK-2

58 | Ha3oBuTe BcrmoMorareinbHbIE METOJIbI KJICTOYHON WHKEHEPUH NJI-5TIK-2
pacTeHuii. B ueM pasnuuue 3TUX METOI0B MEKIY CO00M? 1IK-2 NJ1-6T1K-2
VI-7TTK-2

59 | Kakue MeTo/Ibl MO3BOJISIOT MPEOAOJIETh MPOraMHYI0 U MOCTTaM- WUA-5I1K-2
HYI0 HECOBMECTHMOCTb PACTEHUIA? 1IK-2 WJT-611K-2
WI-7TTK-2

60 | Kakue cymecTByIOT CIOCOObI KyJIbTHBUPOBaHHS H30JHPOBAH- NI-5TIK-2
HBIX 3apOJBIIIEH in Vitro? IK-2 NJI-611K-2
WJI-7TTK-2

61 | Kakum ObI BBl BOCIIOJIB30BAIUCH METOJIOM, YTOOBI COXPAHUTHh U WJI-5T1IK-2
OBICTPO PA3MHOKHTH LIEHHBIN THOpU? [1K-2 NI-6I1K-2
WJI-7TIK-2

62 | Yro Takoe M30JMPOBAHHBII MPOTOIIACT? NI-5TIK-2
I1K-2 NA-611K-2

WJI-7TIK-2

63 | KTo BnepBble BIIEIHI H30JIMPOBaHHbIE MTpoTomiacThl? M3 kako- WJI-5TIK-2
ro oonekra? ITK-2 NJ1-6ITK-2
WI-7TTK-2

64 | Ha yem OCHOBBIBA€TCSI METOJT COMATHYECKON THOpUAN3auu? WJI-5T1K-2
[K-2 WJI-6T1K-2

VI-7TTK-2

65 | Kakue (hepMEHTHI U OCMOTHKHU MPUMEHSIOT JII U30JTHPOBAHHS WJI-STIK-2
MPOTOIIACTOB? [IK-2 NJI-611K-2
WI-7TTK-2

66 | 13 kakuX pacTUTEIbHBIX OOBEKTOB MOXKHO IIOJIy4UTh IIPOTOILIA- NJ-5T1K-2
CTHI? IIK-2 WI-611K-2
WJI-7TIK-2

67 | Kakue ycioBUsl U NUTATENbHBIE CPEIbl IPUMEHSIOT Ul KYJIbTH- WJI-5T1K-2
BMPOBAHMS U30JUPOBAHHBIX IIPOTOIIACTOB? 1IK-2 NJ-6I1K-2
NJ-711K-2

68 | Uepe3 CKOJIBKO YacOB BOCCTAHABIMBACTCS KJIETOYHAs CTEHKA Yy WUA-5I1K-2
npororiacta? [1K-2 NJI-61TK-2
WJI-7TIK-2

69 | Kakoe mpakTtudeckoe MpUMEHEHHUE UMEET METOJ COMATHYECKOM NJI-5TIK-2
rubpuanzanymn? TIK-2 WI-611K-2
WI-7TTK-2

70 | Uro Takoe KJIETOYHAs CeICKIns? WI-5TIK-2
[K-2 WJI-6T1K-2

WI-7TTK-2

71 | Ha kakuX 00bEeKTax MOXKHO MPOBOIUTH KIETOUYHYIO CEJICKIIHIO? WJI-5TIK-2
[K-2 WJI-6T1K-2

WJI-7TTK-2
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72 | Kakue mpueMbl HEOOXOIHMMO HCIIONIB30BAaTh MPH MPOBEICHUN WJI-5TIK-2
KJIETOYHOM CEJICKITUN? I1K-2 WI-611K-2
UJI-71K-2
73 | KakoBa cxema CeNeKIINHU PaCTeHH in Vitro? WJI-5T1IK-2
I1K-2 NA-611K-2
UJI-71K-2
74 | Kakue ycnoBust HEOOXOAMMBI JJIs TTOJTYYCHHS! CTaOUIIBHO YCTOM- WJI-5T1K-2
YHBBIX JIMHUI KIETOYHBIX KYIbTYp? I1K-2 N-6T1K-2
U-7TIK-2
75 | Kak BbI Tymaere, pu MCIOIb30BAaHUM KJIETOUHOM CENEeKIUH YC- NI-5TIK-2
KOpSETCS UM YBEIWYHUBACTCS B MPOJOJDKUTEIBHOCTH IIPOLIECC [K-2 NA-6I1K-2
KJIACCUYECKOH CeNeKInu? NJI-7TIK-2
76 | Kak MOXHO TOJTYYUTh PACTEHUS, YCTONYHMBBIC K AOMOTUYECKIM WJI-STIK-2
(akxTopam okpyxkaromei cpeasi? IIpuBeaure npuMepsl. T1IK-2 NJ-6I1K-2
UJI-71K-2
77 | B yem nmpeumMyIiecTBa KJIECTOUHON CEJICKIIUN B YCIOBHSIX in Vitro N-511K-2
II0 CPABHEHHUIO C KJIACCHYECKUMH METOJAMH CeleKIu? I1K-2 N-6T1K-2
U-7TIK-2
78 | Pacckaxute O cxeMme KJIETOYHOW CeNeKLMH, HampaBlIEHHON Ha WJI-5TIK-2
MOJTy4EHUE PACTCHUI, YCTONUYMBBIX K TPHOHBIM GOJIC3HSM. [IK-2 NJI-611K-2
U-7TIK-2
79 | Kakue ctpeccoBble (haKTOphl MOXKHO NPUMEHATH B paboTax 1o NI-5TIK-2
KJICTOYHOM CEJIEKIIUM Ha YCTOMYMBOCTH PAaCTEHUU K (puTomaro- I1K-2 NJ-6I1K-2
reHam? NJ-7TIK-2
80 | Pacckaxkute O JOCTHKCHHSIX COBPEMEHHOW OHMOTEXHOJIOTHH B WJ-5TIK-2
ceNleKInK pacTenuit B Poccuu u B Mupe? [IK-2 NJ-611K-2
UJI-71K-2
5.3.2.3. 3agaum 1Ji NPOBEPKH YMEHHII H HABBIKOB
Komme-
Ne Conepxanue — NAK
1 | Onumute nopsaok nposenenus [111P-ananuza. NJI-5TIK-2
[IK-2 | WJI-6IIK-2
WJI-7TIK-2
2 | OnumuTe MOPsIOK MPOBEASHUS Teb-3TeKTpodopesa sl NeTEKIUN NJI-511K-2
pesynbraros [11[P-ananu3a. IK-2 | WJI-6IIK-2
N-711K-2
3 | BoccranoBute nopsaok nposenenus FISH:
- IETEKITUs TTPOObI NJI-5TIK-2
- Ipe00paboTKa IIUTOIOTHYECKUX MPENapaToB [1K-2 NI-6I1K-2
- OTMBIBKA OT THOPUIN3AIIMOHHON CMeCH NA-7TIK-2
- ruOpuAN3aIs
4 | OnummuTe 3Tansl U YCIOBUS CTEPUIA3ALUU TOCYbl 1 HHCTPYMEHTOB WN-5I1K-2
npu paboTe B KyJIbType in vitro. I1K-2 NI-611K-2
NA-71IK-2
5 | OnummuTe 3Tambl ¥ YCJIOBUS CTEPUIM3ALUMU PACTUTEIBLHOIO Mare- NJ1-5TIK-2
puana. I1K-2 NI-611IK-2
WJI-7TIK-2
6 | OnumuTe 3Tanbl U yCIOBUS CTEPUIN3ALINY MUTATEIBHBIX CPEL. WJI-5T1K-2
[K-2 | WJI-6IIK-2
WJI-71K-2
7 | PaccunraiTe 4MCIIO MUKPOPACTEHHUH, KOTOPOE MOKHO IIOJIYYUTh B WJI-5TIK-2
ro nmpu ko3 duimente pasMHOKEHUS JaHHOTO Buaa pacteHuit K=6 | TIK-2 NJI-611K-2
H JNINTEILHOCTH maccaxer P=30 mHei. NJT-7TIK-2
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8 | Paccunraiite HeoOXonuMoOe BpeMsi M KOJUYECTBO SKCIUIAHTOB JIJIS WJI-5T1K-2
noydeHust 1 000 000 pacrenuii npu kodddurmente pasmaoxenus | [1K-2 N/JI-6I1K-2
JaHHOTO BUJA pacTenuii K=6 W-7TIK-2

9 | U3BecTHO, UTO ISl CO3[TAHUSI HOBBIX COPTOB PACTEHUU HCIOJIB3YIOT
MeTOA OTAaNeHHON rubpuauzanuu. OJHAKO B Pe3ylbTaTe CKPELIH-

BaHNs JIBYX BUJIOB BOSHHKACT [OCTIaMHas HECOBMECTHMOCTD, KOTO- | 1. 5 gﬁggﬁg
pasi IpOsBISAETCS B HU3KON BCXOKECTH CEMSIH WJIM IIOJIHOM €€ OTCYT- VT-7ITK-2
ctBuM. [IpennoxuTe TEXHONOrHIO, HANpPaBICHHYI0O Ha COXpaHEHUE

MOJTyYEHHBIX THOPUIOB.

10 | Ilpu rubpuan3anuu 49acTo BOSHUKAOT (U3HOJOTUYECKHE U MOp(do-

Jorudeckue Gapbepbl HECOBMECTUMOCTH poauTelabckux (opm. Ha- K2 gﬁ:ggﬁ;
30BUTE METOJ, MO3BOJIONIMI MPEOJONETH MPOraMHylO HECOBMEC- VT-7ITK-2
TUMOCTb PACTCHHH.

11 | Jns co3manust reHO(OH 1A IEHHBIX KJIETOK M TKAHEW pacTeHHH in Vi-
fro IPUMEHSIOT METO/ KpHOKOHcepBauuu. [Ipyu nanHo# TexHONOrMH
BCTpEUaeTcs psill TPYJHOCTEH, CBSI3aHHBIX C 3alllUTON KJIETOK U TKa- NJI-5TIK-2
HEl OT OCMOTHYECKOI'0 CTpecca U MX MeXaHudeckoro paspymenus B | [IK-2 N-6I1K-2
pe3ynbraTe 3aMopaxkuBaHus. KakuM 00pa3oM MOXHO 3alllUTHTh UA-7IIK-2
KJIETKA OT OCMOTHYECKOI'0 CTpECca U MEXAHUYECKOTO MOBPEKICHUS
B pe3yJIbTaTe 3aMOpPaKUBAHUS?

12 | Inst co3manust paCTeHHUI MOACOTHEYHUKA, YCTOMYMBBIX K (PUTOMATO-
reny Sclerotinia sclerotiorum, B KauecTBE CEJIEKTUBHOTO (pakropa
MPUMEHSIOT KyIbTypainbHbIN GuiabTpar natoreHoB (K®). dutotok-
cuaHOCTh K@ OICHUBAIOT MO MPOPACTAHUIO CEMSH U UX OHOMETpH- MK.2 gﬁ:ggﬁ%
YecKUM ToKazarensM. Paccunraiite ¢putorokcnunocts K®, ecnu B V- 7TTK-2
KOHTPOJIBHOM BapuaHTE BbICOTA HAA3EMHOM 4acTH MPOPOCTKOB MO-
comHevHHKa coctaBisieT 4,3 c¢M, a B Bapuante ¢ KO — 3,7 cm. O0b-

SICHUTE TIOJTy4YE€HHBIE PE3YyIbTaThI.

13 | Paccuuraiite, ckoiabko HE0OX0nUMO B3siTh 19%-HOro pactBopa ru- NJI-5TIK-2
noxjoputa Hatpus i npurorosineHus 300 ma 2%-noro pactBopa | [IK-2 NJ1-6I1K-2
TUIIOXJIOPUTA HATPHS JIs CTEPUIU3ALUH DKCIUIAHTOB. NJ-7IIK-2

14 | OnHUM U3 BaXKHBIX 3TAIOB IMOJTYYEHHUSI HOBOT'O CEJIEKI[MOHHOTO Ma-

TepHuasa SBJISETCS BKIIOYEHHE B CEIEKI[MOHHBII MPOLECC rarioun- WJI-5TIK-2
HBIX PacTEeHUH, MOJTY4YeHHBIX MmyTeM aHaporeHe3a. Kakue dakrtopst | IIK-2 NJI-6I1K-2
OKa3bIBAIOT BIIMSHUE HA IEPEXOJ] C raMeTO(PHUTHOro Ha CropoduT- NI-7IIK-2
HBIM NTyTh pa3BUTHs MUKPOCIIOP in Vitro?

15 | Anst 0310poBiI€HUS OCAAOYHOTO MaTtepuajia OT BUPYCOB NMPUMEHS-

I0T TpH cniocoba: 1) nzonupoBaHue MepUCTeM; 2) TepMoTepanus; 3) NJI-5T1K-2
xumuoTepanusi. OObsICHUTE, ToYeMy I nmojaydeHus 6e3supycHoro | [IK-2 NJI-611K-2
[0CAI0YHOT0 MaTepuaja BEreTaTHBHO Pa3MHOKAEMBIX KYJIBTYp HC- WI-71IK-2
M0JIb3YIOT KYJIbTYPY U30JIMPOBAHHBIX MEPUCTEM?

16 | Kakum 00pa3oM MOXHO ONpPENeNUTh ralylOuAHbIe PACTEHUs MO KO- NJI-5T1K-2
JINYECTBY XJIOPOIUIACTOB B 3aMBIKAIONIMX KJETKax yCTbHI[ Ha mpu- | [1K-2 NJI-611K-2
Mepe caxapHOW CBEKJIbI? WJI-7TIK-2

5.3.2.4. Ilepeuens Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TpaguIecKux pador

He npenycmoTrpeno

5.3.2.5. Bonpochl 17151 KOHTPOJIbHOM (pacuyeTHO-rpaduyeckoii) padoTbl

He npenycmorpeno




Crpanuna 47 u3 51

5.4. CucremMa oneHHUBaHHUA JOCTHKEHHUS KOMIIETeHIIUMA

5.4.1. Onenka 10CTHAKEHHS KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTaluu

[1K-2 Criocoben pa3pabarhiBaTh METOUKH MPOBEACHUS SKCIIEPUMEHTOB, OCBAaUBATh HOBBIC Me-
TOJbI UCCIICOBAHUS

Nunukaropel noctkenus: kKommnereHuu [1K-2 Howmepa BomnpocoB u 3a1a4
BOIIPOCHI 110
KOII COZ[ep)KaHI/IC BOITPOCHI K 3a4a44 K BOIIPOCHI | KypCOBOMY
9K3aMEHY OK3aMCHY K 3a4€Ty TNPOCKTY
(pabote)
3HaeT METOUKY MCCIICIOBaHU B 00Jac-
WJI-5TIK-2 | TH CeNeKIMH, CEMEHOBOICTBA U OHMOTEX- 1-40 1-16
HOJIOTHUHU
YMeeT cocTaBiATh MPOrpamMmy HCCIelo-
NJ-6IIK-2 | BaHMiI, B TOM YHCJIE€ C HCIOJIb30BAHHEM 1-40 1-16
COBPEMEHHBIX METOJ0OB HCCIIEJOBAHUN
HaBpiku pa3paOOTKu METOIMK TpOBEIe-
WN-7IIK- | HUs 9KCIIEPUMEHTOB, B TOM YHCIE C HC- 1-40 1-16
2 MOJB30BAHUEM COBPEMEHHBIX METOJIOB
HUCCIICIOBAHUS

5.4.2. Onenka 10CTHAKEHHS KOMIIETEHIMI B X0/1e TeKYIero KOHTPOJIsi

IIK-2 Cnocoben pa3pabarsiBaTh METOJHKH IMPOBEACHHUS AKCICPUMEHTOB, OCBAaMBaTh HOBBIC
METOABI MCCIICIOBAHMS
Nuaukaropel foctrxenus kommnereHuu [1K-2 Howmepa BonpocoB u 3a1a4
3a1a4u
BOIIPOCHI JJIs1
Kon Coneprxanne BOTIPOCHT YCTHOTO | MPOBEPKHU
rectos onpoca | yMEHUU U
HABBIKOB
3HaeT METOAWKY HCCIeAOBaHUN B 00JacTH
WJI-5TIK-2 | ceJIeKIUH, CEMEHOBOACTBA M OHMOTEXHOJIO- 1-200 1-80 1-16
707
YMeeT coCTaBisTh NPOrpamMMmy HCCIEAO0Ba-
NJI-6I1K-2 | HUii, B TOM YHCJIE€ C WMCIOJIL30BAaHHUEM CO- 1-200 1-80 1-16
BPEMEHHBIX METOJIOB UCCJIEI0BAHUM
HaBpiku pa3pabOTKH METOJUK TMPOBEICHUS
VJL7TIK-2 HKCIIEPUMEHTOB, B TOM YHCII€ C HCIOJIb30- 1-200 1-80 1-16
BAHMEM COBPEMEHHBIX METOJI0OB MCCIEI0Ba-
HUSA

6. YueOHO-MeTOAMUYEeCKOE U MH(OPMAIITHOHHOE O0ecniedeHne JUCIUILTUHbI

6.1. Pexomenayemasi iureparypa

No bubnuorpaduueckoe onucanue Tun uznanus Brn yue6roi
TUTEPATYPHI
HaymoBa, A. A. OCHOBBI KJIETOYHON HHXEHEPUU pacCTe-
HUI [371eKTpOHHBIN pecypc] : mpakTukym / A. A. Haymosa,
! T. A. HaymoBa, C. A. KycaueBa— OnexktpoH. nman. (1 Yuebuas OcHonHas
daitn) .— Caparos : ByzoBckoe obpazoBanue, 2019 .— 45
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c. — Kuura naxomutcs B npemuym-Bepcun OBbC IPR
BOOKS. — Becb cpok oxpaHbl aBTOPCKOro IpaBa .—
Texkct .— anexTpoHHbl .— ISBN 978-5-4487-0511-3

Axynos, T. P.
MonekynsipHasi OMOTEXHOJOTHUS [DIEKTPOHHBINA pecypc] :

yaeOHuk ist By3oB / SkymoB T. P., ®amzoB T. X. — 2-¢
u3z., crep. — Cankrt-IlerepOypr : Jlans, 2020 .— 160 c.
— Kuura u3 xomiekuuu Jlanb - BerepuHapus u cenbCKoe
xo3siictBo .—  ISBN  978-5-8114-5820-2  —
<URL:https://e.lanbook.com/book/145846> —
<URL:https://e.lanbook.com/img/cover/book/145846. mg>

YyeOHoe OcHoBHas

IllenkynoB C. H. I'enernueckas UHKEHEPHUS [AIEKTPOH-
HBII pecypce] : yuebHO-cripaBouHOe mocodue / C. H. Hlen-
KyHOB .— [l'eHetmueckas umxkeHepus, 2023-05-21 .—
3 | DnekrpoH. naH. (1 ¢aitn) .— HoBocubupck : Cubupckoe VYuebHoe JlonoTHUTEIbHAS
YHUBEPCUTETCKOE M311aTenbeTBO, 2017 .— 514 ¢. — Kuu-
ra Haxoautcsa B npemuyM-Bepcun ObC IPR BOOKS..—
ISBN 978-5-379-02024-8.

['eneTnueckue ocHOBHI cenekiuu pacteHuid. Tom 4. buo-
TEXHOJIOTHSI B CEJIEKIIMM PACTeHUN. [ 'eHOMUKa U TeHeTnue-
CKas MHKeHepus [3nmekTponHbiit pecype] / O. KO. Ypbano-
Bu4, I1. B. Ky3muukas, H. A. Kaprens [u np.] ; mox pe-
nmakiuer A. B. Kunbuesckuii ; JI. B. Xotbuiesa .— I'ene-
THUYECKHE OCHOBBI CeJIeKIMu pacTeHuid. Tom 4. buorexHo-
JIOTUSL B CEJIEKUMU pacTeHUU. [ eHOMUKa M TeHeTuyecKas
nHxeHepus.— MuHck : benopycckas Hayka, 2014 .— 654
c. — Kuura naxomutrcs B npemuym-Bepcun OBbC IPR
BOOKS.— ISBN 978-985-08-1791-4 .

YuebHoe JlonoHnTEIEHAS

OcHoBbl OuoTexHonoruu : Kype nekuuii / I'. K. XKaiinnbaesa,
K. b. MaxaraeBa, M. C. HMcabekosa, P. M. Typnanosa. —
Anmarsl : Hyp-Ilpunt, 2016. — 57 c¢. — ISBN 978-601-
263-304-7. — TekcT : SICKTPOHHBIN // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/67114.html

YuebHoe JlonoHnTEIEHAS

CyBopoBa, I'.H. TexHomoruu KJIOHUPOBAHUS 3€pHO0000-
BBIX U KPYISTHBIX KYJBTYp : METOANYECKHE PEKOMEHIANN
/ [T.H. CyBoposa, C.B. bookos, I'.B. Co6onea] ; Bcepoc.
6 | Hay4.-uccien. UH-T 3€pHOO0OOBBIX U KPYISHBIX KYJIBTYD VyebHoe JlotoTHATEbHASE
— MockBa : Bcepoccuiickuit Hay4yHO-
UCCIIEIOBATEIbCKUI HWHCTUTYT 3€pHOOOOOBBIX W KPYIIsi-
HBIX KyJlbTyp, 2005 .— 19 c.

HepCHeKTI/IBHBIe HaIpaBJICHUA B CCIICKIIMU U CCMCHOBO/-
CTBE [DJNEKTPOHHBIA PECYpPC]: METOAMYECKHUE YKa3aHUS T10
OCBOCHHUIKO JUCHUIIIIMHBI JJIA 06yqafomnxc;1 0 HaIpaBJiCc-
Huto 35.04.04 "Arponomus" HanpaBieHHOCTh Cenekius,
7 | COPTOHCIIBITAHUE U CEPTHU(UKAIMS CEMSH CeNbCKOX03si- | MeTtoauueckoe
CTBEHHBIX KyJIbTYyp / BopoHEXKCKHII TOCYyIapCTBEHHBIN ar-
papubiif yausepcurert; [cocT. E.A. Topon] .— Boponex :
BopoHexckuii rocy1TapCTBEHHbBIN arpapHblii YHUBEPCUTET,
2021

8 | ArpapHas Hayka Ilepuomuueckoe
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9 | BecTHUK pOCCUICKOM CENbCKOXO0351MCTBEHHON HAyKU ITepnonuueckoe
10 | Joctmxkenust Hayku ¥ TexHUKH ATTK IMeproanaeckoe
11 | 3epHOBOE XO3SICTBO ITepnoanueckoe
12 | Pocculickas CeJIbCKOXO35IMCTBEHHAs HAYKa Ilepnonnueckoe
13 | Cenexnus, ceMEHOBOJICTBO M TeHETHKA Ilepuoanueckoe

CebCKOXO03SMCTBEHHAs! OUOJIOTHUS IMeproandeckoe

6.2. Pecypcsol cetu UHTEpHET

6.2.1. Dj1eKTpOHHBbIE ONOIHOTEYHbIE CHCTEMBI

Ne Hazpanue Pa3zmemenue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6ubnmoreka BIAY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMbI
Ne HazBanue Pa3memienne
1 |TToptai OTKpBITHIX JaHHBIX PD https://data.gov.ru/
2 | CnopaBounas npaBoBast cucteMa Koncynsrant [Iimroc http://ivo.garant.ru
3 | ArpapHas poccuiickasi HHQOpPMAIHIOHHAS CUCTEMA. http://www.aris.ru/
4 I/IH(I)OpMaHI/IOHHaH CHCTEMA 110 CEIILCKOXO3SHCTBEHHBIM h ttp: / /agris. fa0.0r g/
HayKaM U TCXHOJIOT'HSM

6.2.3. CaiiTbl 1 HH(POPMALMOHHBIE MOPTAJIbI

Ne Ha3zBanue Pa3menienune

1 | Bce 'OCToi http://vsegost.com/

2 | ®I'BY «I"occopTKOMUCCHSI» https://gossortrf.ru/

3 | ®I'BY Poccenbxo3ieHTp https://rosselhoscenter.com/

7. MaTepHaJIbHO-TEXHHMYECKOE U IPOrpaMMHoOe obecnedyeHue JUCHUIIHMHbI

7.1. [loMemieHus /151 BeJleHUs1 00Pa30BaTeJbHOI0 MpoLecca u 000py10BaHUE

7.1. llomemenus /151 BeJleHUsi 00Pa30BaTeJbHOI0 Mpouecca 1 000py10BaHuE

HanmenoBanmue moMemeHunii Ui MpoBeJCHUSI BCEX BHIOB ydeO-
HOH JeATEeIbHOCTH, MIPEAYCMOTPEHHOH y4YeOHBIM IJIAHOM, B TOM
Yyciie TIOMEIEHHS I CaMOCTOATENbHONW padoThl, ¢ yKa3aHHEM
NepevHsi OCHOBHOTO 000py10BaHUs, yUeOHO-HATIISITHBIX TOCOOUH
1 UCTIOJIB3yEMOTO IIPOTrPaMMHOT0 00eCTIeueHHs

Anpec(MECTOIONIOKEHUE) TTOMEIICHHIA
JUTSL TIPOBEJICHUS BCEX BHJIOB YUEOHOM
JIESATSIILHOCTH, MIPEeTyCMOTPEHHOM
y4eOHBIM TUIaHOM( B CIIydae peaym3a-
uu 00pa3oBaTeNIbHOW TMPOTpPaMMBbl B
ceTeBol (hopMe JTOTIOTHUTEIIEHO YyKa-
3bIBACTCSl HAMMCHOBAaHUEC OpraHU3a-
1M, C KOTOPOH 3aKIIIOYEH JIOTOBOP)

YuebHast ayauTopus Il IPOBEACHISI 3aHATHH JICKITAOHHOTO TH-

394087, BopoHexckast 001acTh,
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ma: KOMIUICKT y4eOHOM MeOen, JeMOHCTPallMOHHOEe 000pyI0Ba-
HHE U yueOHO-HATNISHBIC TOCOOUS: TUIAHINETHI, repdapuu, pac-
TUTETBHBIN W TAONMWYHBIA MaTepHal, JHAMO3WTHUBBI U CIAMIBI,
(WIIBMBI, OTIPEIETUTENH PACTEHHI., HCIIOIh3yeMOe POTrpaMMHOE
obecmreuenue : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Snpekc bpaysep/Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Jlaboparopusi, yueOHasi ayquTOpUsl JUIS TEKYIIEro KOHTPOJIS U
POMEKYTOYHOW aTTECTAllMH: KOMIUICKT Yy4eOHOW meOenH, Je-
MOHCTpPAIIHOHHOE 000pPYJIOBaHUE U YYeOHO-HATIISAHBIC TOCOOUS,
naboparopHoe 00OpYJOBaHHE: PAa3NATOYHBIA MaTepuan JyIs OIl-
pelesieHusl BUJIOB W Pa3HOBUIHOCTEH TMIIEHUIIBI, OBCA, SYMCHS,
MOJBUIOB KYKypy3bl, TaONMWYHBIN Marepuan, dariku Iletpw,
(uabTpoBalibHAA Oymara, pasjaduHbIe COpTa C.-X. KYJIbTYp, pas-
OOpHBIC JIOCKH, IIIATENH, BECHI, JIMHEHKH, CHOMOBOH MaTepual
JUTS anpobarvu C.-X. KyJbTYp, MHKPOCKOITBI, BECHI, BIaroMep,
nra(aHOCKOT, CUSTUNK CEMSTH

VYueOHass ayauTopusl Ui TPOBEICHUS TEKYIIEro KOHTPOJIS H
MPOMEKYTOYHOM aTTeCTAllMH, WHIUBUAYATbHBIX M TPYIIOBBIX
KOHCYNITAIUA: KOMIUICKT  y4eOHOH MeOenu, KOMIBIOTEpHAs
TEXHUKA ¢ BO3MOXKHOCTBIO MOIKITIOUCHUS K ceTH "VIHTepHET" |
obecriedyeHHeM JIOCTyIa B DJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTeIbHYI0 CPEdy, JAEMOHCTPAIlMOHHOE 00O0pYyIOBaHHE M
y4eOHO-HATIISTHBIE TTOCOOHS, UCITOIh3yeMOe TIPOrpaMMHOE 00ec-
meuenne...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Aunnekc bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice .....

[Momenienue ist XpaHeHHST U MPOPHIAKTHYECKOTO 00CITyKUBA-
HUsI y4eOHOTO 000pyAOoBaHus: MeOeNb Uil XpaHEHU B 00CITyKHU-
BaHUS y4eOHOro OOOpYHOBaHUS, CHCHUATM3HPOBAHHOE 000pY-
JIOBaHUE JIJIS PEMOHTA KOMIBIOTEPOB

[Momemienue IS XpaHEHUS W TPOPHIAKTHYECKOTO OOCITYXKH-
BaHUS y4eOHOrO OO0OpYIOBaHUS: KOMIUICKT MeEOENH, KOMIIbIO-
TepHasT TEXHUKA C BO3MOXHOCTBIO MOAKIIOUCHUsS K cetn "WH-
TepHET" U 00CCIEUCHUEM JOCTYyIa B JICKTPOHHYIO HH(OpMaIu-
OHHO-00Pa30BaTENBHYIO CpEIy, HCHOJIB3yeMOe MPOrpaMMHOE
obecmeuenre MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunexc bpayzep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, meOeb
JUIL XpaHEHUs1 U OOCITy>KUBaHUS yueOHOTro 00OpyIOBaHUs, HAe-
MOHCTpPAIIMOHHOE O00OpyZOBaHWE M yYeOHO-HATISIIHBIC TOCO-
onst

[Momemenne i caMOCTOATEIBHONW PaOOThI: KOMIUIEKT Y4eOHOU
MeOeIl, KOMITBIOTEPHasi TeXHHKAa C BO3MOYKHOCTBIO TOJKIFOYE-
HUA K cetd "MHTepHeT" M oOecredeHneM IOCTyIa B JIEKTPOH-
HYI0 HMH(pOPMAIMOHHO-00Pa30BATEIBHYIO CPEAy, HCIOIb3yeMOoe
nporpamMmMHoe obecnieuerne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

r. Boponex, yn. Muaypuna, 1

394087, Boponexxckas 001acTh,
r. Boponex, yn. Muuypuna, 1, a.267

394087, Boponexxckast 001acTh,
r. Boponex, yn. Muuypusa, 1, a.246 a

394087, Boponexxckas 001acTh,
r. Boponex, yn. Muuypuna, 1, a.117,
118

394087, Boponexxckas 001acTh,
r. Boponex, yn. Muuypusna, 1, a.269

394087, BopoHexckas 00J1acTh,
r. Boponex, yn. Muuypuna, 1,a.232 a

7.2. IlporpammHoe obecnevyeHue

7.2.1. llporpaMMHoOe o0ecriedeHre 0011ero Ha3HAYeHU s

Ne HasBanue

Pasmemnienue

1 |Omneparmonnbie cucteMbl MS Windows / Linux

TIK B nokansHoO# cetu B[AY




Crpanuna 51 u3 51

2 |ITaketsr opucHbIX npunoxennii Office MS Windows / OpenOffice 1K B nokanpHO# cetn BITAY
3 |IIporpammer s mpocmotpa ¢aitnoB Adobe Reader / DjVu Reader IIK B nokanwHo# cetu BT AY
4 | Bpaysepsl SAunexc bpaysep / Mozilla Firefox / Internet Explorer IIK B nokansHOM cetu B[TAY
5 | ArTuBupycHas nporpamma Drweb ES [IK B nokansHOU cetn B['AY
6 |IIporpamma-apxusarop 7-Zip [IK B nokansHo# cetu B[TAY
7 |Mynsrumenua npourpsiBarens MediaPlayer Classic I1K B noxanbHOil cetu BIAY
8 |Ilmatdopma onnaitn-oOyueHus eLearning server IIK B nokanwsHoO# cetn BITAY
9 |Cuctema xomnbtoTepHoro TectupoBanust AST Test 1K B nokanbHoil cetu BIAY
7.2.2. CnenmaJau3npoBaHHOe IPOrpaMMHoOe o0ecredeHue
Ne HasBanne Pa3memenue

1 |Ilaket craTucTUUeCKON 00pabOTKU JaHHBIX Statistica

TIK ayn.122a (K1)

8. MesxkaucuMniIMHaApHble CBA3H

JUMO COrjiaCoBaHHEC JUCTTUIIIIMHA

JucuurumHa, ¢ kotopoit Heooxo- | Kadenpa, Ha koTtopoit npeniogaercs | [loamucek 3aBeayroie-

ro kadeapoii

JICKITNN TEXHOJIOTUN

VHHOBaIIMOHHBIE TEXHOJNOTHH B ce- | CeleKIUn, CEMEHOBOACTBA U OHO-

IIpunoxenne 1

JIMCT mepruoanYecKuxX MpoBepoK padoueil mporpaMmMmbl
U MH(OPMAIHS 0 BHECEHHBIX H3MEHEHUSIX

[ToTrpebHOCTH
JIOIDKHOCTHOE JTUIIO, B KOPPEKTHPOBKE
MIPOBOIUBIIIEE ITPO-
pB e Kﬂ DU Op Hara YKa3aHUEM COOTBET-
pity: 2.2 CTBYIOIIUX pa3/ielioB
JIOJDKHOCTh

paboueii mporpaMMBbl

Nudopmaniyst 0 BHECEHHBIX
NU3MCHCHHUAX

3aB kadeapoii ce-
JIEKIUH, CEMEHOBO/I-
CTBa U OMOTEXHOIIO-
ruu ['oneBa I'.T'.

IIporokon
NelO ot Her
19.05.2023

PIT akryanu3upoBaHa Ha
2023-2024 yu.ron
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