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Pabouas mporpamma pa3paboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO OOpa30BaHMS MO HANpPaBJICHHUIO MOATOTOBKH 35.04.04
ATpoHOMUSI, YTBEPXKIECHHBIM NpHKa3oM MuHuctpa oOpa3oBanus U Hayku Poccuiickoii dexnepa-
uuu Ne 708 ot 26 uronst 2017 r. ¢ KIBMEHEHUSIMHU, BHECEHHBIMU ITPUKa30M MUHHCTEPCTBA HAYKU
U BBICIIer0 oOpaszoBanus Poccuiickoii ®@enepannu ot 8 deBpans 2021 r. Ne 83 (3apeructpupo-
BaH MunuctepctBoM roctuiuu Poccuiickoit @enepanun 12 maprta 2021 r., perucTpalluOHHbBINA
Ne 62739).

Pabouas mporpamma yTBepiKIeHa Ha 3acedaHuu Kadeapbl CENeKINH, CEMEHOBOJICTBA U
ounorexHosorun (mporokoi Nell ot 05.06.2024 r)

3aBenyromnuii kadeapoit l'oneBa I'.T.
IO AITMCh

Pabouass mporpamMma peKOMEHJOBaHAa K WCIONb30BAaHUIO B Y4eOHOM
mpoIrecce METOOWYECKOM Komuccueil (akynbTeTa arpoHOMHH, arpoXWMUH MU
9KOJIOTUH (TIPOTOKOI NelO ot 24.06.2024 1.).

IIpencenarens MeToan4YecKkoil KOMHCCHH M HecmessnoBa MLA.
. v

IMOAIIAUCh

Penensent: n-p Ouon. Hayk, BeA. Hayd. COTPYIHHUK 11a0. MapKep-OpUEHTHPOBAHHOU
cenekuuu PI'BHY «BHUUCC nmenn A.JI. Masnymosa» ®enynosa T. I1.
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1. O0masi xapaKkTepucTUKa JUCHUIIMHBI

Juctumummna «IlepcrieKTHBHBIC HAPABICHUS B CEJICKIMU M CEMEHOBOJICTBE CEIbCKOXO0-
3SUCTBEHHBIX KYJIBTYp» TpHU3BaHA JaTh CTYICHTY TCOPETHUYECKHE 3HAHUS U MPAKTUYCCKUE
HABBIKK B 00JIACTH COBPEMEHHBIX METOJIOB CEJICKIIUU pacTeHH. PaccMaTprBaeT OCHOBHBIC Me-
TOJIBI OMOTEXHOJIOTHH, MOJIEKYJISIPHBIX METOJIOB CEJICKIIMM W T€HETHYECKON WHXKEHEPHH, BO3-
MOKHOCTH WHTCHCH(DHKAIIMKM CEJICKIMOHHONW paboThl ¢ WX npuMeHeHueM. Ocoboe BHUMaHHE
yIETIEHO TaKUM METOJaM KakK: MOJICKYJSIPHOE MapKHpOBaHHE, T€HETUYEeCKas TpaHchopMaius,
SMOPHOKYJIBTYpa MPU OTIAAICHHOW THOPHIM3AIMH, TMOJIYYCHHE YIBOCHHBIX TalUIOMIOB W Jp.
[IpencraBieHbl BOMPOCHI MHTETPAIMH COBPEMEHHBIX (OMOTEXHOJOTMUYECKUX) M KIACCHYECKHUX
(rubpuau3ais, oTO0p) METOJOB CEJEKIHMH, MO3BOJIIOIINX CO3/1aBaTh, WIACHTH(GHUIIMPOBATh M
MOJIJICP)KUBATH [IEHHBIC TEHOTHUIIBI, UCIIOJIb3yeMbIe MPU CO3JAHUH YWCTBIX JIMHUU, COPTOB U Fi
TUOPHJIOB.

1.1. Heab nucuMnjJIMHbI

dopMupoBaHHWE y MAruCTPaHTOB yIIYOJCHHBIX 3HAHMW O METOAAax MapKep-
OTIOCPEIOBAaHHOW CEJIEKIIUHA, OCOOCHHOCTSX HCIIOJIb30BAHHUS COBPEMEHHBIX OHWOTEXHOJIOTHYEC-
CKHX METOax IPH CO3JaHMH U OLICHKH MCXOIHOTO M CEJICKIIMOHHOI'O MaTepHualia.

1.2. 3agaun AMCOUILINHBI

- (hopMHUpOBaHHE 3HAHUN O METOAOJIOTHYECKUX NMPHHLMIIAX MCIIOJIb30BaHMsI OCHOBHBIX HaIpaB-
JICHUH HWHHOBAIIMOHHOI'O Pa3BUTHA B CCIICKIIMHU,

- popMHpOBaHUE YMEHUI U HAaBBIKOB UCIIOJIb30BAHUS METOJIOB MapKep OIOCPEI0BaHHOM cenek-
oun, TCHETUYCCKOro KapTUPOBAHHUA U KIIOHUPOBAHUA B CCIICKIIUN paCTeHHﬁ;

- (popMHpOBaHUE YMEHUH M HABBIKOB MCIIOJb30BaHMUS METOJIOB OMOTEXHOJOIMM B CEJIEKLUU U
CEMEHOBOJICTBE CEIbCKOXO035MCTBEHHBIX PACTCHHMN.

1.3. IIpeamer AMCHMIIMHBI
[lepcriekTHBHBIE HaNpaBiIEHUS B CEJIEKLIUU U CEMEHOBOJICTBE CEIbCKOXO3SMCTBEHHBIX
KYJIBTYp JUIsSl CO3JaHUS U U3YYEHMsI HCXOIHOTO U CEJEKIIMOHHOTO MaTepHuaa.

1.4. MecTo AucuuiuinHbl B 00pa3oBaTe/bHOI IporpaMmme
JucuummmHza «llepcrieKTuBHBIE HAaNPaBIEHUS B CEJIEKLIUNA U CEMEHOBOJCTBE CEIbCKOXO-
3SIICTBEHHBIX KYJIbTYpP» BXOAUT B OJIOK 1 —auCIMIIIUHBI (MOAYJIN), OTHOCUTCS K 4acTu, popmMu-
pyeMoi ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUH.

1.5. B3anmocBs3b ¢ APYrHMH JUCHUILIHHAMEA
Jucuunnuza «IIepCreKTUBHBIE HAIPABJICHMS B CEJIEKIMU U CEMEHOBOJICTBE CEIIbCKOXO-
3SMCTBEHHBIX KYJIbTYp» CBA3aHa C TaKOW IUCLHUILIMHON Kak «/IHHOBallMOHHBIE TEXHOJIOTMU B
CCJICKIINI.

2. [lnanupyemble pe3yabTAThl 00y4eHHS 10 TUCHMUILINHE

KoMmnerenuus NHauKaTop 10CTHKEHUS] KOMIIETeH UK

Kon | Copnepxanue Kon | Coaepxanue

Tun 3amay npodeccHoHaTbHON ACSITEIBHOCTA — HAYYHO-MCCIICTOBATEIhCKHI

O0Ovyyaromumiics J0JKeH 3HATD.

Crocoben  pa3pabatbl-

TK-2 Bath Meronuku mpose- | MI-1nk.o

3HaeT MCTOIUKY HCCIIeOBaHUI B o0u1a-
CTH CCJIICKIIMH, CCMCHOBOACTBA U ouorex-
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ACHUSA  SKCIICPUMCHTOB,

| Honoruu

OCBaMBaTh HOBBIE METO- | O0yuarommiicsi 10IKeH YMeETh:

bl KCCIIEI0BAHMS
N/1-6rik-2

YMeeT coCTaBlSITh MPOrpaMMmy HCCIEI0-
BaHHUM, B TOM YHCIIE C HCIIOJb30BaHHUEM
COBPEMEHHBIX METOJ/IOB MCCJIC0BAHUI

Ooyuyaomuiics 10J1KeH UMeTh HABbIKM U _(WJIM) ONBIT JieATe b=

HOCTH:

W-Tri-2

HaBpiku pa3paboOTKu METOIUK MpOBEe-
HUSl 9KCIIEPUMEHTOB, B TOM 4YHCIIE C HC-
II0JIb30BAHUEM COBPEMEHHBIX METO/I0B
UCCIIEI0BaHMSI

3. O0béM IMCHUILTHHBI M BUJABI pa00T

3.1. Ounas popma 00y4yeHus

Cemectp
Iloxa3zarean 3 Bcero
OOmas TpyaoéMKOCTb, 3.€./4 8/288 8/288
OO6m1ast KoHTaKTHAs paboTa, 4 57,25 57,25
OO6mmas camocrosTenbHas paboTa, 9 230,75 230,75
KonTtakTHas paboTa npu MpoBEACHUU YUEOHBIX 3aHSITHH, 56.25 56,25
B T.4. (4)
JIEKIIAHA 18 18,00
nabopaTopHBIE-BCETO 36 36,00
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH IIPH BBITIOJTHCHUH 2 95 295
KYpPCOBOTO MPOEKTa ' ’
CaMOVCTOﬂTCJ'IBHaﬂ paboTa mpH MpoBeIeHUU Y4eOHBIX 3a- 14378 14378
HATHH, 9
KonTakTHas paboTa mpu MpOBEACHUHM MPOMEKYTOUHOM
1,00 1,00
aTTecTtaluu o0yJaroumxcs, B T.4. (1)
TPYIIOBBIE KOHCYIbTAINN 0,50 0,50
KYpCOBOH TPOEKT 0,25 0,25
DK3aMEH 0,25 0,25
CaMmocrosiTenbHasi paboTa HpH NPOMEKYTOUHOW aTTe- 86,98 86,99
CTaIuu, B T.4. (1)
BBITTOJIHEHUE KYPCOBOTO MIPOEKTA 69,23 69,23
MOJTOTOBKA K DK3aMEHY 17,75 17,75
3aIuTa Kypco-
. 3aIUTa KypcoBOTrO
dopma MPOMEKyTOYHOU aTTeCcTalluu BOTO TIPOEKTA,
MPOEKTa, IK3aMEH
JK3aMeH
3.2. 3aounas popma o0yueHust
K
Iloxa3zarenn 1 yp® 5 Bcero
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Oo61m1ast TpPyA0EMKOCTB, 3.€./4 2172 6/216 8/288
OO6m1ast KOHTaKTHAs paboTta, 4 2,00 17,25 19,25
OO6mas camocrosiTenbHas padoTa, 9 70,00 198,75 268,75
KOHTaK:[HaH paboTa TpH MPOBEACHUH Y4COHBIX 2,00 16.25 18,25
3aHATHH, B T.4. (9)
JIEKIIHA 2 4 6,00
nabopaTopHBIE-BCETO - 10 10,00
WHIUBUAYAIbHBIC KOHCYJIbTAIIMH ITPH BbI- i 295 295
MOJTHEHHH KYPCOBOT'O MPOSKTA ’ ’
CaMOCTO}ITeJ'IBHafI pabota TIpH MPOBEICHUH 70,00 121,38 101,38
y4eOHBIX 3aHATHH, 4
KonTaktHas paboTta mpu TPOBEACHUH IpOMe-
. 1,00 1,00
YKYTOYHOM aTTeCcTallK 00yJaroImXxcs, B T.4. (1)
TPYMIOBBIE KOHCYJIbTALUU - 0,50 0,50
KYPCOBOM MPOEKT - 0,25 0,25
JK3aMeH - 0,25 0,25
CamocrosTenbHas padoTa MpHU MPOMEKYTOUHOU 77.38 77.38
aTTecTaluu, B T.4. (4)
BBITIOJTHEHUE KYPCOBOT'O MTPOEKTa - 59,63 59,63
MOJrOTOBKA K AK3aMEHY - 17,75 17,75
3aImuTa Kyp- 3amnTa
. COBOTO IPO- | KYPCOBOTO
dopma MPOMEKYTOUHON aTTeCTAUN
eKTa, 9K3a- | MPOEKTa, K-
MEH 3aMEH

4. Conep:xxanmne 1M CHUINIAHBI

4.1. Conep:xanue TMCHUIJIMHBI B pa3pe3e pa3ieJioB U MOAPa3/iesioB

Pazoen 1. Memoowl buomexnonozuu 6 cenekyuu pacmeHutl

Iloopas3zoden 1.1. I[lepcnexmugnvie HanpasieHus GULOMEXHOLOUU 8 CeleKYUU U CeMEH0B00-
cmee cenbCKOXO3AUCNEEHHBIX KYIbMYP.

HcTopus 1 nepcreKTUBBI pa3BUTHSI OMOTEXHOIOTUYECKUX METOOB, UCIIOJIb3yeMbIX B Ce-
JIEKLUU PacTeHUH, OCOOEHHOCTH M IpaBuiia paboThl B JaOOpaTopuu, oXpaHa Tpyda M TEXHUKA
0€30I1aCHOCTH, OPTaHU3aIMsl CEIEKIIMOHHO-CEMEHOBOUECKOTO OU3Heca.

Iloopazoen 1.2. Kynomypa kiemok u mkauet

TpeGoBanwusi, MpeabsBIseMble TPH MPOBEACHUH pabOT MO KYJILTHBHPOBAHHIO IN VItro.
[TurarenbHbIE Cpeabl U KyJIbTUBUPOBAHUS M30JMPOBAHHBIX KJIETOK W TKaHEW. Y CIOBUS KyJb-
TUBHUPOBAHMSI U30JIMPOBAHHBIX KIETOK U TKaHel pacteHuil. Kynbrypa kamnycHsix Tkaneu. [Ips-
MOU W HENPSMOW OPraHOTE€HE3, COMATHYECKUN dMOPHOTeHe3, CO3/TaHNe CHHTETHYECKUX CEMSH,
nosyueHue OE3BUPYCHBIX pacTEHUH, IPUMEHEHHE KYIbTYPhl TKAaHEH TPpHU OTHAIEHHON THOPUIH-
3aiui. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE PACTEHUN.

Iloopas3zoden 1.3. [lonyuenue y08oeHHbIX 2anioudos.

[TpenmymiecTBa UCTIONB30BaHUS YABOSHHBIX TaIlJIONIOB, CITIOCOOBI MOyUEHHS: KYJIbTypa
NBUTBHUKOB U MUKPOCTIOP, KyJIbTypa CeMSIOYeK/3aBsa3eil — MpUMEHEeHHE, TPEUMYIIecTBa U He-
JOCTATKH; TaryIOWAbl MPH OTAAJICHHON THOpHIU3aINK;, NTPUMEHEHNE TaluIOWI0B U YIBOCHHBIX
rarion/10B B CEJIEKIIMN PACTEHUH.

Ioopaszoen 1.4. Knemounas cenexyusi in Vitro.



Crpanumna 6 u3 51

ComakioHaIbHass U3MEHUYMBOCTh, HANIPABJICHHBIM 0TOOP IN VItro: Ha yCTOHYMBOCTD K 00-
JIe3HSIM, Ha YCTOMYMBOCTH K TepOMLIMIaM, Ha YCTOMYMBOCTh K aOMOTUYECKUM CTPEccopaM; ce-
JIEKTHBHBIE CPEJIbI U CUCTEMBI OTOOPA OTJEIBHBIX KIIETOK.

Pazoen 2. Memoowt monexynsapuou 6uonoeuu u ceHemudeckou UHICeHepUul 8 CeleKyuu
pacmeHuti

Iloopazoen 2.1. Monexynsipno-eeHemuueckue Maprepol.

OCHOBBI MOJIEKYJISIPHO-TEHETUYECKOTO MapKUPOBAaHUS XO35AHCTBEHHO-LIEHHBIX IPU3HA-
KOB, HCTOPHUSI METOJ0B MOJIEKYJISIPHO-T€HETUYECKOTr0 MapKUPOBaHUs U UX Kiaccupukamus. Me-
ton snekrpodopesa. [Momumepasnas nennas peakius ([1L[P), THTIBI OCHOBHBIX MOJEKYJISPHBIX
cucreM MapkupoBanus Ha ocHoBe I1L[P: RFLP, RAPD, DAF, SSR, SCAR, SNP, AFLP.

OcHOBBI MapKepHOH cenekunu. MapkepHas celeKLus Ipu co31aHuu aHanoros. Kaptupo-
Banue renoB QTL. Mcnons3oBanne QTL B mpakTruecko cenekuuu. Mapkep onocpe1oBaHHbII
or6op (MAS — marker assisted selection), mpumMeHeHHuEe MOJEKYISIPHBIX MapKepPOB B CEIECKIIMU
pacteHuid. ['eHOTHNHMpOBaHME M MACMOPTU3ALMA COpPTOB. Vcmonb3oBaHMEe OMOXHMUYECKUX H
JAHK-MapkepoB B CEJIEKUIMH U CEMEHOBOJACTBE CEIbCKOXO3SIMCTBEHHBIX KyJbTyp. Mcnonp3oBa-
HUU MOJIEKYJSPHO-IIUTOTEHETHUYECKUX METOJOB B COMPOBOXKIIEHUU CENIEKI[MOHHOTO IMpoIiecca.
FISH mapkeps! amst uaeHTH()UKAINY HHIUBHTYaTbHBIX XPOMOCOM.

Iloopasoen 2.2. I'ennas unocenepus. Tpanceenes.

Texnonorus pexkomOunantHoi JIHK, dbepMeHTHI pecTpukunu, cay3epH-OJIOTTHHT, CEKBE-
HupoBaHue. Mnentudukanus u KJIOHHPOBAHHUE TEHOB.

Metonaer BBeacnust tTuopunasix JJHK B kinerku. [IpssMoii nepeHoc TeHOB: 0MO0ATUCTHKA,
AIEKTPONOpAIs U JIp.; OIOCPEIOBAaHHBIN MIEpPEeHOC TeHOB: TpeOOBaHUs K TpaHChOpMalluu, Mpo-
neaypa Agrobacterium tpanchopManuuy; KyiabTypa TKaHeH U 0TO0Op TpaHC(HOPMAHTOB: aHTUOHO-
TUKHU KaK CeJIeKTUBHBIE (haKTOPBI, OTOOP MO MapKEepPHBIM MPU3HAKAM, TIOMCK HOBBIX CEJIEKTHB-
HBIX CHCTEM; IOATBEPKACHNE TpaHC(HOpMAIMK, HHTETPALUs TPAHCTEHA B TEHOM PAaCTeHHS, dKC-
npeccus TpaHCTeHa B paCTEHUSX, CTAOUIIBHOCTD AKCIPECCUU TPAHCTeHA.

4.2. PacnipenejieHHe KOHTAKTHOI U CAaMOCTOAITEJILHOI padoThl MPH MOATOTOBKE
K 3aHATHUSM 10 NoApa3ieiam

4.2.1. Ognas popma 00yueHUs

Paznensl, noapas3aensl AUCIUIIINHBI Konraxrras padora CP
A > TTOApast S nexkuu | JI3 113
Pazoen 1. Memoowvl buomexnonocuu 6 ceiekyuu pacmeHnull 12 24 108,28
Pazoen 2. MemooOvi monexkyiapHou Ouonrocuu u 2eHHou UH- 6 12 355
JHCEeHepuU 8 CeleKYuu pacmeHull '
Bcero 18 36 143,78
4.2.2. 3aounas ¢popma o0ydeHus
K
Paznensl, mospa3zaesnsl IMCIUTUIMHBI OHTaKTHaA paboTa CP

geximn | JI3 113

Pazoen 1. Memoowl buomextono2uu 6 ceekyuu pacmerutl 4 6 71,1

Pazoen 2. Memoovt monekynapHot Ouonocuu u 2eHHOU UH- 5 4 120 25
JHCeHepuU 8 CeleKyuu pacmeHull '

Bcero 6 10 191,38
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4.3. IlepeyeHb TeM H YUeOHO-METOAMYECKOT0 00ecrevyeHusl 1JIsl CAMOCTOATEIbLHO padoThI

00y4arouuxcs

Tema caMOCTOSTEIIb-
HOI pabOTHI

4YH€6HO-MBTOHHHCCKO€O6€CHCHCHHC

O0BeM, U

dbopma obOyue-

HUA

O4dHas

3a049Hasn

Hcropus u 3HayeHuUe
CEJICKIIMA DPACTCHHH B
o0IecTBe, CEMEHHOI
OusHec, OHOTEXHOJIO-
TUU B CEJIEKLIMH.

CenbCKOXO035iCTBEHHAS OMOTEXHOIOTHS U OMOUH-
XKeHepus: yueOHHUK. PexomenioBano Munucrep-
CTBOM 0Opa3oBaHus u Hayku Poccuiickoit denepa-
LIMU B KayecTBe y4eOHUKa IJis CTYJEHTOB BBICIIMX
y4eOHBIX 3aBEJICHHH, 00YJaIOIINXCS 11O CEIbCKOXO0-
351IICTBEHHBIM, €CTECTBEHHO-HAYYHBIM U NEAAaroru-
yeckuM crienuanbHocTsM / pen. B. C. Illeenyxa. -
4-e u3x., uctp. u jpom. - Mocksa : JIEHAH/I, 2015.
- 700 c. : puc., Tabma. - bubnuorp. B KOHIIE IJ1aB. -
ISBN 978-5-9710-0982-5 : b. 1.

26

Kynerypa xierox, Tka-
HEl U OpraHoB B ce-
JIEKUMH PACTCHUH.

Kanamnukosa, E. A. Knerounas unxxenepus pac-
TEHHI : y4eOHUK M MPAKTUKYM Juist By30B / E. A.
Kanamaukosa. — 2-e uzn. — Mocksa : M3narens-
ctBO IOpaiit, 2021. — 333 c. — (Bricuiee oOpazo-
Banue). — ISBN 978-5-534-11790-5. — Texkcr :
anexkTpoHHbIi // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/471541 (nara obparmieHus:
17.06.2021).

26

[Tonyyenue yaBOEHHBIX
ranjaouoB.

['eneTnyeckue oCHOBBI ceeKnK pacTeHuid. Tom 4.
buorexHonorus B cenekuuu pacteHui. I'eHoMuka u
TeHETUYECKasl MHKEHEPHs [IJIeKTPOHHBIN pecypc] /
O. IO. Ypb6anosuy, I1. B. Ky3munkas, H. A. Kap-
Tenb [u 1p.] ; mox penakuueit A. B. KunbueBckuii ;
JI. B. XotbneBa .— I'eHETHYECKHE OCHOBBI CEJEK-
uu pacteHuit. Tom 4. BUOTEXHOIOTHS B CENEKITNI
pacteHuil. ['e-HOMUKa 1 reHeTUYeCcKast UHKEHe-
pusi.— MuHck : benopycckas Hayka, 2014 .— 654
c. — Knwura naxogurcs B npemuyM-sepcun ObC
IPR BOOKS.— ISBN 978-985-08-1791-4 .

26

Knerounas cenexuus in
vitro

Kanamnukosa, E. A. Knerounas unxxeHnepus pac-
TEHUH : y4eOHUK U IPAKTUKyM uid By30B / E. A.
Kanamraukosa. — 2-e uzg. — Mocksa : M3narens-
ctBo FOpaiit, 2021. — 333 ¢. — (Bricmiee o6pa3o-
BaHue). — ISBN 978-5-534-11790-5. — TexkcT :
anextporHsi // DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471541 (nata oOpaiieHus:
17.06.2021).

26

Meroasl  MOJIEKYJISAp-
HOW OWoJIOTHUH B Ce-
JIEKIIUY PACTEHUM.

OcHoBbl OnorexHosoru : kypce nexiuii / I'. K. JKaii-
mmbaeBa, K. b. Maxaraesa, M. C. lcabekosa, P. M.
TypnanoBa. — Anmarsl : Hyp-Ilpunr, 2016. — 57 C.
— ISBN 978-601-263-304-7. — TekcT : 3J1eKTpOoH-
HBI // OnekTpoHHO-OnOMMoTeuHas cucrtema [PR
BOOKS [caiT]. URL:

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

MonekynspHble  Map-
KEpbl B CEJICKLIUU U Ce-
MEHOBO/ICTBE

Hedenora, JI.H. [IpumMeHeHre MONEKYISIPHBIX Me-
TOJIOB HCCJICIOBAaHUS B TEHETHKE [DIIEKTPOHHBIN
pecypce] : Yuebnoe nmocodbue / JI. H. Hedenora .— 1
— Mocksa : OOO "HayuHo-u31aTe€AbCKUM LEHTP
NHOPA-M", 2019 — 104 c¢. — BO - baka-
naspuar .— ISBN 978-5-16-009872-2 .— ISBN
978-5-16-101433-2. —
URL:http://znanium.com/go.php?id=1033803

28

Nnentuduxarnus u
KIIOHUPOBAHHUE T€HOB.

I'enernueckne OCHOBBI cenekiu pacteHuil. Tom 4.
buorexHonoruss B cenekuuu pacreHuil. I'eHomuka u
TeHEeTUYeCKass MHKEHEepus [ekTpoHHbINA pecypc] / O.
10. Yp6anosuy, I1. B. Ky3munkas, H. A. Kaprens [u
np.] ; non penakuuen A. B. Kunbsuesckuii ; JI. B. Xo-
ThUIeBa .— ['eHeTHuecKkue OCHOBBI CEJIEKLIMU pacTe-
Huid. Tom 4. BHOTEXHOJIOTHSA B CEJICKIMU PACTCHMIA.
I'eHoMuka M reHeTMyecKass WHXKeHepus.— MuHCK :
benopycckas nHayka, 2014 .— 654 c. — Kuwura Haxo-
mutcs B npemuyM-Bepenn ObC IPR BOOKS.— ISBN
978-985-08-1791-4 .

28

MeToabl reHETHUECKOU
WHXXCHEPUU B CEJIICK-
MU PACTEHUH

[enxkynoB C. H. 'enetndeckas MHKEHEPHS [dIIEK-
TPOHHBIN pecypc] : yueOHO-cripaBoYHOE mocodue /
C. H. llenkynoB .— I'eHernueckass MHXKEHEpuS,
2023-05-21 .— DnextpoH. naH. (1 daiin) .— Hoso-
cubupck : CuOMpcKkoe YHHBEPCUTETCKOE M3IaTEIb-
ctBO, 2017 — 514 ¢. — Knura HaxoauTcs B mpe-
muyM-Bepcuun DBC [PR BOOKS..— ISBN 978-5-
379-02024-

28

I'ennas uHXEHEpUs H
6100e30nacHOCTb

I'enetnueckn Moau(UIMPOBAHHBIE OPTaHU3MBI H
6uobe3onacHOCTh [31eKTpoHHBIA pecype] / A. II.
Epmumun.— T'enetndyecku MoauduIimpoBaHHbIC
OpraHu3Msl U 6nobe3onacHocTh, Bech Cpok 0XpaHsbl
aBTOPCKOTO TIpaBa .— ONeKTpoH. naH. (1 daitn).—
Munck : benopycckas Hayka, 2013 .— 172 ¢. —
Kuura naxonurcs B mnpemuym-Bepcuun OBbC IPR
BOOKS.— ISBN 978-985-08-1592-7

26,25

Bcero

242,25

5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEeHNsI IPOMEKYTOYHOM aTTEeCTAIUN H

TeKYylero KOHTPOJIst

5.1. 3Tansl hopMHpPOBaHUS KOMIIETEHIUI

IMoapa3aen aucuMnIn- HNuauxart THKEHUS] KOMIIeTeH-
Apazie men Komnerenuus o op o¢ ¢ ommere
HBI 1107011

[TK-2 CnocoGeH paspa- 3 WJT-5TTK-2
0aTeIBaThH METOINKH
MPOBEJCHUSA DKCIEPH-

[Mogpaznen 1.1. POBEA p Y WJT-6T1K-2
MEHTOB, OCBAaMBaTh HO-
BbIC METOJBI MCCIIEIIO- H WJI-7TTK-2
BaHUs



https://www.iprbookshop.ru/67114.html
http://znanium.com/go.php?id=1033803
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=26237&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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[TK-2 CrnocoGeH paspa- 3 WJI-5TIK-2
0OaTbpIBaTh METOIUKU

Monpasen 1.2. MPOBEJICHUSI  DKCIIEPHU- y WJT-611K-2
MEHTOB, OCBanBaTh HO-
BBIC METOJBI HCCIENO0- H WJI-7TTK-2
BaHUs
[1IK-2 Cnocoben paspa- 3 WJT-5TIK-2
O0aTbiBaTh ~ METOJUKH

Hoapas;[en 13. MMPOBCACHUA OKCIICpHU- A\ I/II[-6HK-2
MEHTOB, OCBanBaTh HO-
BBIE METOJBI HCCIENO0- H WJI-7TTK -2
BaHUs
ITIK-2 Cnocoben paspa- 3 WJT-5TIK-2
0aTbiBaTh ~ METOJUKH

Hoapas;[en 1.4. MNPOBCACHUA  OKCIICpHU- M\ I/II[-6HK-2
MEHTOB, OCBanBaTh HO-
BBIC METOJBI HCCIENO0- H WJI-7TTK-2
BaHUs
ITIK-2 Cnocoben paspa- 3 WJT-5TIK-2
O0aTblBaTh ~ METOJUKH

Honpa3z[eﬂ 21, MMPOBCACHUA  OKCIICpHU- M\ I/II[-6HK-2
MEHTOB, OCBanBaTh HO-
BBIC METOJBI HCCIENO0- H WJI-7TTK-2
BaHUs
IIK-2 Cnocoben paspa- 3 WJT-5TIK-2
O0aTblBaTh ~ METOJUKH

Honpa3z[eﬂ 2. MMPOBCACHUA  OKCIICpHU- M\ I/II[-6HK-2
MEHTOB, OCBaMBaTh HO-
BBIC METOJBI HCCIENO0- H WJI-7TTK -2
BaHUs

5.2. llkanbl 1 KPUTEPUH OLEHUBAHMS JTOCTHKEHUS KOMIIETEHIUIH

5.2.1. llIkaa oneHNBAHUSA JOCTHKEHUA KOMIIETEeHIIMIi

Bun ontenkn

OueHku

AxkazeMrdecKkast OlleHKa
1o 4-x 0ayIbHON LIKAJe

HCYAOBJICTBOPUTECIILHO

YIOBJIETBOPUTEIILHO

XOPpOLIO

5.2.2. Kputepuu oueHUBaHMUS JOCTUKEHUS KOMIETEH UM

Kpurepun onieHKH Ha IK3aMeHe

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIINHI

Onuncanne KpUTEpUEB

OTnIM4HO, BRICOKHUI

OTJINYHO

CryneHT noka3zai MoJHble U INIyOOKHEe 3HaHUS MPOrpPaMMHOTO Ma-
TepHaja, JOTUYHO M apryMEHTHUPOBAHO OTBETHJI Ha BCE BOIIPOCHI
9K3aMEHAIlMOHHOTO OMJIETa, a TakKe Ha JONOJHHUTEIbHBIE BOIMPO-
CBI, CIIOCOOEH CaMOCTOSITEIbHO pellaTh CIOXHBIC 3a/a4d JUCLIH-

TIJIMHBI
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Xopo1o, NpOABUHYTBIN

CryneHT TBEpO 3HAET IPOrpaMMHBIN MaTepuall, F(paMOTHO €ro H3-
JIaraeT, He JOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JO-
CTaTOYHO IIOJIHO OTBETHJI Ha BOIPOCH! 3K3aMEHALIMOHHOTO Ouiera
U JIOTIOJIHUTENbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSTENIBHO PELIaTh
CTaHJApTHBIC 3a/1a4U AUCLUIUIMHBI

CryneHT mokasan 3HaHHE TOJIBKO OCHOB IPOTPaMMHOIO MaTepHa-
Ja, YCBOMJI €r0 HMOBEPXHOCTHO, HO HE JIOMYyCKal IPyOBbIX OIIMOOK

VY 10BIETBOPUTEINBHO, WIM HETOYHOCTEH, TpeOyeT HaBOAIIMX BONPOCOB AJIS MPaBHIIbHO-

IIOPOTOBBIH rO OTBETa, HE OTBETUJI Ha JOIOJIHUTEIBHBIE BOIMPOCH, CIIOCOOCH
pelaTh CTaHAApPTHbIE 3a/la4i JUCLMIUIMHBI C MOMOIIBIO Mpernoja-
BaTeIsl

HeynosnersopurensHo, | CTyAeHT He 3HaeT OCHOB IPOrPaMMHOIO MaTepuaia, IOIyCKaeT

KOMIIETEHIHS He rpyOble OIIMOKHM B OTBETE, HE CIIOCOOEH pelaTh CTaHAApTHBIEC 3a-

OCBOCHA Jlauy JUCLMILIMHBI Ja)Ke C TIOMOILBIO IPENo1aBaTelsl

Kpurepuu onieHkn Te€CTOB

OueHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIINH

Onucanue KpUuTepHes

OTIMYHO, BBICOKHM

ConeprkaHue IpaBUIIbHBIX OTBETOB B TecTe HEe MeHee 90%

Xopou1o, MPOABUHYTHIN

Coz[epncaHHe IMpaBUJIbHBIX OTBCTOB B TCCTC HC MCHECC 75%

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

Coz[epncaHHe IMpaBUJIbHBIX OTBCTOB B TCCTC HC MCHEC 50%

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIICTCHIIMA HE OCBOCHA

ConepxaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun onieHkH ycTHOTO ornpoca

Onenka, ypoBeHb
OCTHIKEHUSI
KOMIIETeHIIU M

Onucanue KpUTEpHUEB

3a4TeHO0, BEICOKUH

CTyneHT 1eMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuaa, YeTKO BbI-
pa)kaeT CBOIO TOUY 3pEHUs M0 pacCMaTpUBAEMOMY BOIIPOCY, NpHU-
BOJISI COOTBETCTBYIOUINE PUMEPDI

3auTeHo, NPOABUHYTHIN

CTy,[[eHT ACMOHCTPUPYCT YBEPCHHOC 3HAHUC MAaTCpUallda, HO NOITyC-
KacT OTACIBHBIC MMOIPCIIHOCTU B OTBETC

3auTeHo, TOPOTOBBIN

CTyIeHT IeMOHCTPUPYET CYIIECTBEHHbBIE MPOOENbl B 3HAHUSAX Ma-
Tepuaa, T0MycKaeT OMMOKH B OTBETAX

He 3auteno,
KOMIIETEHIIUS HE
OCBO€HA

CTyneHT AeMOHCTpUPYET HE3HAHUE MaTepHala, IOMyCcKaeT Tpyonie
OIIUOKH B OTBETAX

Kputepun olleHKH penieHus 3a1a4y

OneHka, ypoBeHb
JOCTHIKEHHS
KOMIIETEHITHI

Onucanue KpUTEpHUEB

3a4TeHO, BEICOKUH

CTyneHT yBepeHHO 3HAaeT METOJIUKY M aJrOpPUTM pEIlIeHUs 3aJauu,
HE JIOIyCKaeT OLIMOOK MU €€ BhINOJIHEHHUH.
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3auTeHo, NPOABUHYTHIN

CTyIeHT B LIEJIOM 3HAET METOAUKY U aJITOPUTM PEIICHUS 3a]1auu, HE
JIOITYCKaeT rpyOBIX OMIMOOK MPH €€ BHITIOTHCHHH.

3a4yTeHo, MOPOrOBbIN

HX IIpU TOMOIIU IMPEIIoaaBaTCIIA.

CTyzneHT B LI€JIOM 3HAeT METOJAMKY M aJITOPUTM pELICHUs 3aJauH,
JIOITyCKaeT OMMOOK IpHU €€ BBIIOJIHEHNUHU, HO CIIOCOOEH MCIPaBUTh

He 3aureHo, CTyneHT He 3HAaeT METOJMKY U aJTOPUTM PEUICHHS 3a1a4H, JOIyC-
KOMIIETECHIIHS HE KaeT rpyOblie OMMOKY MMPU €€ BBITIOJHEHUH, HE CIIOCOOCH UCIIPABUTH
OCBOCHA UX MTPH TIOMOIIH MPETIOAaBATEIS.
5.3. MaTepuasbl 1/l OHEHKH TOCTHKEHUS KOMIIETEHIHii
5.3.1. OueHo4HbIe MATEPHAJIBI IPOMEKYTOYHOM ATTeCTALMHU
5.3.1.1. Bonpocsl K 3K3aMeHy
Ne Conepxxanue Koane- naK
TCHI U

AKTyanbHbIe POOJIEMBI CEJIEKIIUU pacTeHui. [IpoMbIieH- NJI-5T1K-2

1 Hasl CEJICKIIMS, CEJICKIIMOHHO-CEMECHOBOJUCCKIE KOMIIAHHH, I1K-2 WJI-6I1K-2
poOIEMBI ¥ IEPCIIEKTUBBI PA3BUTHSI OTPACIIH. NJ-71IK-2
O6opynoBanue OnoTexHoJorndecKkoit Jadboparopun. OcobeH- U-5T1K-2

2 HOCTH pa0OThI U TeXHUKA Oe3omacHOCTH. TpeboBanus, npeab- | [1K-2 NJ-6I1K-2
SBJISIEMBIE TIPH TIPOBEIAECHUU PaboT B KYJILType iN Vitro. WJI-711K-2
Ha3zoBute 0cHOBHBIE HAIIPABICHHUS UCCIICAOBAHHM MO KJIETOY- V/I-5TIK-2

3 N I1K-2 NJ-611K-2
HOU OMOTEXHOJIOTHH. VJI-TTIK-2
K o N-5TIK-2

4 yIBTYpa U30JIMPOBAHHBIX KIETOK, TKAaHEH U opraHoB. [1psi- K-2 WIT-6TTK-2
MOU ¥ HEMPSIMOM OpPTaHOTr€HE3, COMATHUYECKUN IMOPUOTECHES. WI-7TTK-2
Kakue BbI 3HaeTE METOBI YCKOPEHUS CEIEKIIMOHHOTO TPO- NJI-511K-2

5 1iecca ¥ NnoBbIlIeHus ero 3¢ pextuBHOoCcTH? Pacckaxure 00 [1K-2 NI-6I1K-2
STHX METOJIaX M MX COBPEMEHHBIX JOCTHKEHHSAX. WJI-711K-2
I o N-5TIK-2

epeurCIINTE HANIPABICHUS COBPEMEHHON OMOTEXHOJIOTHH,

6 [K-2 NJ-611K-2
npuopuretHsie s AIIK. VLT-7ITK-2
Pacckakure 0 MPaKTHYECKOM MCIIOJIL30BAHMHU U TIEPCIIEKTHU- VJL-STIK-2

7 P N p [K-2 | WJ-6IK-2
BaX IMPUMEHEHHSI COMAKJIOHAILHONH H3MEHUYNBOCTH. VJI-7TIK-2
q -0 N-5TIK-2

TO TaKOe KJIIOHATbHOE MUKPOPa3MHOXXECHUE PACTCHUI?

8 MK-2 | WI-6IIK-2
HazoBuTte ero oCHOBHbIE TPEUMYIIIECTBA. VJI-TIIK-2
[lepeuncnrTe OCHOBHBIE METO/IbI KJIIOHATBHOTO MUKPOPa3- VJL-STIK-2

9 I1K-2 NJ-611K-2
MHO>KEHHSI. VI-7TIK-2
KakoBo NmpakTHuecKoe MPUMEHEHNE KIIOHAIBHOTO MUKPOpas3- VJL-STIK-2

10 I1K-2 NJ-611K-2
MHOXEHHUS B PACTEHUEBOJICTBE U CEJIEKLIUU? VIJI-7TIK-2
HazoBuTe METOIBI TIOIYUEHUS OE3BUPYCHOTO TIOCAT0YHOTO VL-STIK-2

11 I1K-2 NJ-611K-2
MaTepHalia BEreTaTHBHO Pa3MHOKAEMBIX KYJIbTYP. VJI-7TIK-2
HazoBuTe npuMephbl Pa3sMHOKEHUS PACTEHHH B YCIOBHAX iN V/L-STIK-2

12 PHMEpBI P P y MK-2 | WJI-6IK-2

VItro B IpOMBIIIJICHHBIX MacIITa0ax.

WJI-7TIK-2
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NJI-5T1K-2
13 YTto Takoe NCKYCCTBEHHBIC ceMeHa? I1K-2 NJI-6ITK-2
WJI-711K-2
NJI-5T1K-2
14 MeTopl ToJTy4eHHs1 0€3BUPYCHOTO CEMEHHOTO MaTepHaa. I1K-2 NJI-6I1K-2
WJ1-711K-2
WJI-5TIK-2
15 MeTopl TECTUPOBAHMS PACTCHUI Ha BUPYCHI. I1K-2 NJI-6I1K-2
NJ-7T1IK-2
HazoBuTe OCHOBHbBIE METOIbI KJIETOUHOM HHIKEHEPHHU B Ce- WJL-STIK-2
16 - MK-2 | WO-6IIK-2
JICKIIUU PaCTECHUI. VIJI-7TIK-2
HazoBuTe BcriomMorareiabHble METO/IbI KJIIETOUHOM HHKEHEPUU VJL-STIK-2
17 9 MK-2 | WJ-6IIK-2
B CEJICKIIUH PacTEHU. VIJI-7TIK-2
NJI-5TIK-2
18 HazoBure posib rarionaHbIX paCTEHHU B CEIEKIUU. [1K-2 NJI-611IK-2
WJI-7T1K-2
N-5TIK-2
19 HazoBuTe ciocoObl co3/1aHNs TAaIIOUIHBIX PACTECHUH. [1IK-2 NI-611IK-2
WJI-7T1K-2
Kakum 06pa3oM rarioniHble pacTeH s TIOMOTal0T YCKOpe- WJL-STIK-2
20 I1K-2 NJ-611K-2
HUIO CEJIEKIIMOHHOTO mpoiiecca’? VJI-7TIK-2
WJI-5TIK-2
21 [TpuaIMI MeTo1a AIIeKTpodope3a OEITKOB. I1K-2 NI-611K-2
NJ-711K-2
MeTtoauka mpoBeaeHUs BEPTUKAIBLHOTO 3eKTpodopesa 6en- VJL-STIK-2
22 [1K-2 N-611K-2
KOB. WJI-7TTK-2
Hcnons3oBanue 3nmekTpodopesa B CENEKIUNA U CEMEHOBO/I- VJL-STIK-2
23 [IK-2 UJT-6T1K-2
CTBE. WJ1-7TIK-2
Ha3zoBuTe 0OCHOBHbIE HAaNpaBJIeHUsI OMOTEXHOIOTMYECKHX HC- VJL-STIK-2
24 . I1K-2 NJ-611K-2
CJICZIOBAaHUH. VJI-TIIK-2
HazoBute TpeOoBaHus, TPEABSBISIEMbIE IIPH IPOBEICHUH Pa- WJL-STIK-2
25 ’ T I1K-2 NJ-611K-2
00T 10 KYJIBTHBUPOBAHUIO IN VItro. VIJI-7TIK-2
KakoBeI yci10BUs KyJIbTUBUPOBAHUS U30JUPOBAHHBIX KIIETOK V/L-STIK-2
26 ; A MK-2 | WI-6IIK-2
U TKaHel pacTeHuit? VJI-7TIK-2
Hcmonp30BaHue yIBOSHHBIX TaIlJIONIOB B CEJICKIMH pacTe- NJ1-5TIK-2
27 Huil. CriocoObl MosTyueHMsl ranjouIHbIX pacTeHUH, Ipeumy- [1K-2 NJI-611K-2
[IECTBA U HEJOCTATKU METOOB. NJI-7TIK-2
ComakIioHaIbHast ©3MEHYNBOCTD: TPUYMHBI M UCTIOB30BaHUE VJL-STIK-2
28 I1K-2 NJ-611K-2
B CEJICKIIUN VLJI-7TIK-2

CoMaxkJiioHabHAasE K3MEHYMBOCTh. KiteTounas cenekuus in
: y y WJ1-5TIK-2
29 VItro Ha yCTOMYMBOCTH K O0JIE3HSIM, YCTOWYMBOCTD K repOu- K-2 VLJI-6TTK-2
II1/1aM, YCTOHYMBOCTb K aOMOTHUYECKUM cTpeccaM. CeleKTHB- VIT-7ITK-2

HBIE CPEJIbI

[TprMeHeHue KylIbTypbl TKaHEH MpHU OTJaIEHHOM r'MOpuan3a- VJL-STIK-2
30 MK-2 | WO-6IK-2

[IUU - CTIACEHUE HEe3PEeTbIX 3apobliiei (embryo rescue).

WJI-7TIK-2
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Comarndeckast THOpHM3alINs, €€ 0COOCHHOCTH U METO/IBI. A-SIIK-2
31 Tubon - [1K-2 N-6I1K-2
PHIBL, IOTy4aeMble IPU COMATHYECKOW THOPUIH3AIHH. VIJI-7TIK-2
[IpuMeHeHue KYJIbTYpbl TKAHEH — CO3[[aHNE CHHTETHIECKHX WJI-STIK-2
32 I1K-2 NJI-6I1K-2
CEMSH. VIJI-7TIK-2

MapkupoBaHue X034iCTBEHHO-1IEHHBIX TPU3HAKOB. MeToT
anekrpodopesa. Mcnonp3oBanue 6noxumudeckux u JJHK- HJI-STIK-2
33 b [K-2 | WJI-6IIK-2
MapKepOB B CEJIEKIIMH U CEMEHOBOJICTBE CEITbCKOXO3S5IIICTBEH- VLT-7ITK-2

HBIX KYJIBTYP.

[Tomumepasnas nennas peakuus (I1LP), Tumbsl o0CHOBHBIX MO- NJI-5TIK-2
34 JEKYJISpHBIX cucTeM MapkupoBaHus Ha ocHose [I1[P: RFLP, [TK-2 N-6I1K-2
RAPD, DAF, SSR, SCAR, SNP, AFLP. NI-711K-2
MonekyigpHas UUTON€HETHUKA B CEJIEKUMU pacTeHui. Hc- NJI-511K-2
35 [OJIb30BAHUE MOJIEKYJIIPHO-IIUTOJIOTUYECKUX METOZOB B CO- [1K-2 NJI-6I1K-2
IPOBOKICHUH CEIEKIIMOHHOTO IIPOIIECCa. UI-711K-2
['eHOTHUNMpPOBAHUE U MTACMIOPTU3ALIMS COPTOB: X HCIOIH30BA- NJI-5TIK-2
36 HUE B CEJIEKIINU, CEMEHOBOJICTBE U MIPHU 3aIIUTE aBTOPCKUX [1K-2 N-6I1K-2
pas. NA-711K-2
Texuonorust pekomOburanTHoi JJHK. Meronsr BBeieHus r'Hi- UJI-5T1K-2
37 opunnbix JIHK B kimeTku pactenuii. ArpobakrepuanbHas I1K-2 NJ-6I1K-2
Tparchopmanmsl. NI-711K-2
HazoBuTe OCHOBHBIE ATAlbl MOTYyYEHHS TPAHCTEHHBIX pacTe- VJL-STIK-2
8 | [K-2 | WO-6IIK-2
) NJ-711K-2
MeTop1 moATBEpKIeHNE TpaHC(HOPMAIIUU U SKCIIPECCUU VJL-STIK-2
39 [IK-2 UJT-6T1K-2
TPaHCT€HA B PACTCHUSX. VIJI-7TIK-2
N-5TIK-2
40 ['eHOMHOE peTaKTUPOBAHUE B CEICKIIUN PACTCHUH. I1K-2 NJ-6I1K-2
WJ1-711K-2
MosekynsipHO-TeHeTHUECKUE MapKepbl OTIUYAIOTCS OT JpYy- NJI-5TIK-2
41 TUX TUMOB MAPKEPOB TEM, YTO ...  ......... rnox Bosaeicreu- | IIK-2 NJI-6I1K-2
€M BHEIITHEH Cpe/Ibl NA-711K-2
QTL 7nokychl KOJTUYECTBEHHBIX MPU3HAKOB CBA3aHBI MEXIY VJL-STIK-2
42 co00i1 He TeHEeTUYECKH, a MK-2 WUJI-6IIK-2
> deven WJ1-7T11K-2
CekBEeHHPOBaHUE — 3TO ONpEAEICHUEe aMHUHOKHUCIOTHON WM VJL-STIK-2
43 N I1K-2 NJ-611K-2
HYKJIEOTHJIHOM ......... O61onoIMMEPOB VIJI-7TIK-2
Y CcTONYMBOCTD OpraHu3Ma K AeUCTBUIO (PU3NYECKUX, XUMUYE- N-5T1K-2
44 CKHX M OMOJIOTMYECKUX areHTOB, CIIOCOOHBIX BBI3LIBATH Mmaro- | IIK-2 N-611K-2
JIOTHYECKOE COCTOSIHUE — 3TO: UA-711K-2
N-5TIK-2
45 [Tpu ammumdukamuu (ITLP) npoucxomur...... JIO3bI T€HA I1K-2 NJI-6T1K-2
WJ1-711K-2
16 OIIHOHYKJIGOTE/II[HBIC 3amenbl (SNP) npoucxoasar B pesynbra- TK-2 gﬁ:ggﬁg
TE ....MyTanui VJI-TIIK-2
MecTo Ha MOJIEKyJIe€ HYKJIEMHOBOM KUCIIOTHI, 3aHUMAeMO€ OJI- NJ-5T1K-2
47 HUM T€HOM WJIM TPYNNOW 0ObIYHO (yHKIHMOHambHO Omm3kux | [1K-2 N-6I1K-2

I'CHOB HA3bIBACTCA ......

WJI-7TIK-2
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5.3.1.3. Bonpocsl k 3a4eTy ¢ OLleHKOii
He npenycmotpen

5.3.1.4. Bonipochl K 3a4eTy
He npenycmortpen

5.3.1.5. llepeyeHb TeM KYPCOBBIX IPOEKTOB (PadoT)

i\/ri[ Tema KypcoBOro NpoeKTUPOBaHUS, KypCOBOW pabOTHI
1 | Ilpupoasble U CUHTETHYECKHE (PUTOTOPMOHBI U MX IPUMEHEHHUE B CEIbCKOM XO035ICTBE.
2 | AnpTepHaTUBHBIE METO/IbI YCKOPEHHOTO CO3aHUsl TOMO3UTOTHBIX JIMHUH.
3 | Knerounas cenexuust 1jst MOJy4eHHs PACTEHHH, YCTOWYMBBIX K A0MOTHYECKUM CTPECCaM.
4 | BUOTEeXHOJIOIrMYECKUE METO/Ibl CO3JIaHMsI UCXOAHBIX ()OPM pacTeHU IS CelIeKLUU.
5 | Knerounas cenexius Uit OJyYeHHUs PACTEHHM, YCTOMYMBBIX K OMOTHYECKUM (haKTOpaM.
6 | Co3znaHue HOBBIX T€HOTUIIOB PACTEHUM, YCTOWYMBBIX K FepOULIUIAM.
7 MonekyaspHO-TeHeTHIeCKOe MapKHUPOBAHNE TIPU3HAKOB M CBOMCTB OMOJIOTUYECKUX 00b-
€KTOB.
8 | Coxpanenue reHo(oH/1a IEHHBIX (POPM paCTCHHI.
9 | TexHOJOTHS MOJIy4EHHsI HCKYCCTBEHHBIX CEMSH.
10 | TexHo10rUs MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS CEIIbCKOXO035IICTBEHHBIX KYJIBTYP.
11 [TpuHIMIIE, CTPYKTYpa 1 OpraHu3aLus nabopaTopuu O MUKPOKIOHAIEHOMY pa3MHOXKe-
HUIO paCTEHUH.
12 | O3g0poBieHNEe 1 MUKPOKJIOHAIBHOE Pa3MHOKEHUE PACTEHUIA.
13 buoGe3onacHocTh pu NPOU3BOJCTBE, PACHPOCTPAHEHUH U NOTPEOIEHUN TeHETUYECKU
MOU(HUIIMPOBAHHBIX PACTEHUH.
14 | Vcniosib30BaHME MOJICKYJISIPHBIX MapKEPOB B CEJICKIIMOHHBIX TPOrpaMMax.
15 | ComakiioHaJIbHAsl U3MEHYMBOCTh KAJUIYCHOW TKaHU U €€ UCII0JIb30BAHUE B CEJIEKIIMH.
16 | KierouHast OMOTEXHOJIOTHUS | MTOJYYCHHE BEIIECTB BTOPUYHOTO META00IH3MA.
17 | Ilpou3BOACTBO JIMHUH, YIBOCHHBIX TAIUIONI0B M UX IPUMEHEHHE B CEJICKIUH.
18 HHTporpeccust HOBBIX F€HOB B TEHOMBI paCTEHMI MOCPEICTBOM OTAAJICHHON rHOpHuan3a-
1.
19 | Mounekymsipaoe reHotunmpoBanue. Texnonorus REAL-TIME PCR
20 CpaBHMTENBHBIM aHAJIN3 METOJOB T€HOMHOT'O PEJaKTUPOBAHUS CEIbCKOXO3SIHCTBEHHBIX
KYJIBTYP.
21 Mertobl, UCTIONB3YIOIIMECS ISl MOJYYEHHUs] TPAHCTEHHBIX COPTOB CENbCKOXO3SHCTBEH-
HBIX KYJIBTYP.
22 [Tpumenenue metona I[P nis uaTeHCHpUKAIMK CENEKIIMOHHOTO MPOoIlecca B pacTeHHE-
BOJICTBE
23 CpaBHHTENBHBIN aHATH3 METOJIOB U3YUEHHsI DKCIIPECCUU T€HOB, CBSI3aHHBIX C YCTOMUYH-
BOCTBIO PACTEHUH K aOMOTUYECKUM (haKTOpaMm.
24 | Meronp! orleHKH OM00E30MTaCHOCTH TPAHCTEHHBIX PaCTEHUIN
o5 [Tpumenenne QTL-kapTupoBaHUs ISl OLIEHKU CEJNEKIIMOHHOTO MaTepualla B pacTeHHe-
BOJICTBE.
26 [TpeumyiecTBa U HEAOCTATKH MOIIEKYJIAPHOTO MApKHPOBAHHS TCHOB KAk BCIIOMOTaTelNb-
HOT'O METO/Ia CEJIEKIINN PACTeHHI.
27 | O3nopoBiIeHNE OCAI0OYHOTO MaTepraina 0e3BUpyCHOro Kaprodens B KyiabType in Vitro.
28 [TlpruMeHeHHe MHKPOKJIOHAIBFHOTO PAa3MHOKEHHS CEIbCKOXO3SHCTBEHHBIX KYIBTYp IS
NOJIyYEeHHUs] BRIPABHEHHOI'0 MaTepHualia.
29 | Texnonorus (noiydenue, 3Hayenne) DH-nuHuil B cenekumuy noCoMHEeYHHKA.
30 | JlemoHMpOBaHUE pacTEHUI-PETEHEPAHTOB CETbCKOXO3SHCTBEHHBIX KYIBTYP
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[MonGop arapu30BaHHBIX CpeJ TUTAHUS [UIsI BBIpAIIMBaHUS W OTOOpa pPacTeHMMA-

31 pereHepaHToB B KyJIbType iN Vitr0, yCTONYMBBIX K 3aCOJICHHIO/3acyXe.
30 [TonGop arapuzoBaHHBIX _Cpe/l MHUTAHUSA JUIS  MAcCOBOTO  PA3MHOKCHHS pacTeHuii-
pPEreHepaHToB B KyJabType IN VILro.
33 OH'Hcagne U CPaBHEHME arapu30BaHHBIX CPEJ NIUTAHUs Ul Pa3INYHbIX LIEJIeHd B KYJbTY-
pe In vitro.
34 CpaBHEHHE METO/IOB MOJIYYEHUs TAIJIONIHBIX JIMHUM Y Pa3HbBIX CEJIbCKOXO35ICTBEHHBIX
KYJIbTYP.
5.3.1.6. Bonpochl K 3a1mMTe KYpCcOBOro npoexTa (padorsl)
Komme-
Ne Coaepxanue S — NAK
OcHOBHbIE HaNPaBJICHUS CETbCKOXO03SIMCTBEHHONH OMOTEXHO- WJ-5TIK-2
1 JIOTHH. I1K-2 NJI-6I1K-2
WJ-7T1K-2
[Tyt Mmopdorenesa u comaTHUECKOro IMOPHUOUIOTEHE3a B WJ-5TIK-2
2 | kymbType in vitro. I1K-2 NI-611K-2
WJ-7T1K-2
buoTrexHONOrMYECKue NOAX0AbI K MACCOBOMY Pa3MHOKCHHIO WJI-5T1K-2
3 | HEHHBIX TEHOTHIIOB PACTEHHIL. [K-2 NJ-611K-2
WA-7T1K-2
B03MOXHOCTH ¥ OrpaHUYCHUS COMATHYECKON THOPUIU3AIIIT WJI-5T1K-2
4 | mpu CO3/1aHUU HOBBIX T€HOTUIIOB PACTEHH, UCIIOIB3YEMbBIX B I1K-2 NA-6I1K-2
CEJICKIIUU. WA-711K-2
Bo3MoxHOCTH 0310pOBIIEHUSI PACTEHUI HA OCHOBE METO/I0B WJI-5I1K-2
S | KynsTHBHpOBaHHUS iN Vitro. I1K-2 WJI-6I1K-2
NJ-711K-2
buorexnonornueckue mogxoasl K CO3IaHUIO HOBEIX I'€HOTU- NJI-5T1K-2
6 | noB pacTenuii, ycTOHUMBEIX K FepOUIIHAAM. [K-2 U-611K-2
WJ-7T1K-2
DepMEeHTBI TEHETUYECKOM HHKEHEPHH. W/J1-5T1K-2
7 [1K-2 WJ1-6I1K-2
UJ-7TK-2
Bo3moxxHOCTH OMOTEXHOJIOTHYECKHUX METOJIOB JIJIsl CO3AaHUS NJ1-5TIK-2
8 HOBBIX T€HOTHUIIOB PACTEHUH, YCTOWYMBBIX K OMOTHYECKIM [1K-2 NJI-6I1K-2
(dakTopam. NI-7T1K-2
ComakiioHaIbHass N3MEHUYNBOCTb PACTCHUN — KaK aJbTepHA- W/JI-5T1K-2
9 | tuBa myTarenesy. [1K-2 NI-6I1K-2
WJI-7T1K-2
MeTtopl TpaHCPOpMAIKN PACTEHHH. WJ-5T1K-2
10 [K-2 NJI-611K-2
UJ-7TK-2
brorexHonornyeckre NoaXoAbl B COXpaHEHUH FeHO(POH A W/J1-5T1K-2
11 | nennsIx Gop™ pacTeHuii. I1K-2 NI-6I1K-2
UJ-7TIK-2
Bomnpocer 6no6e3onacHOCTH, CBSI3aHHBIE C IPOU3BOJICTBOM, WJI-511K-2
12 | pactipocTpaHeHHEM U MOTPEOICHHEM TeHETHUECKH MO (D H- ITK-2 NI-6I1K-2
LIUPOBAHHBIX PACTEHUM. NU-711K-2
OCHOBHBIE Y BCIIOMOTATENbHBIE METOBI KYJIBTYPBI KJIETOK U W/1-5T1K-2
13 | Tkameii B cenexuuu pacTeHuit [1K-2 UJ-611K-2
W-7T1K-2
MapxkepHasi 1 TeHOMHas! CEJIEKIUSI PACTEHUH. UA-5TIK-2
14 [1K-2 NJI-6I1K-2
UJ-7TIK-2
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TexHonorus nojiyueHus yABOCHHBIX rallJION0B U UX UCIIOJIb- NJI-5T1K-2
15 | 30BaHMe B cenexIMu pacTeHHit. [1K-2 NJI-611K-2
UJ1-71K-2
OCHOBBI KYJIBTYpbI KJIIETOK U TKAQHEH B CEJIEKLUU pacTEHUI. NJI-511K-2
16 I1K-2 NI-611K-2
WJ1-71K-2
5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIETr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecTOB
N Coaepixanue Kowmme- NIAK
TeHIHSA
1 | DnekTpodopeTudecKkuii METOI — 3TO
- crioco0 paziesieHus] MOJIEKYJI B DJIEKTPUYECKOM TI0JIe WIT-STTK-2
- cnoccu)6 Pa3fCIICHUA MOJICKYIl B NOTOKE JKHAKOTO PACTBOPHTENS | rr- o WIT-6TK-2
MO JICHCTBHEM IPaJIHeHTa KOHLICHTpaLluit VT-7TTK-2
- pa3eNeHHUs CMECH BEIECTB IO JICHCTBHEM AJIEKTPOMArHUTHOTO
TOJISt
2 | KynbTuBrpoBaHue U30JIMPOBAHHBIX 3aPOJbIICH (IMOPHOKYIBTYpA)
NPUMEHSETCS B ClTydae:
- F;‘IeCerHH/IBaeMO}:;I/I HJI-51IK-2
MK-2 | WJI-6IIK-2
- HexusHecnocoOHOCTU THOPUIHBIX CEMSH WIT-7I1K-2
- CTeplIbHOCTH MEXBUOBOTO THOpHIa
- JI71s1 KpaTHOTO YBEIMYCHHS YHCIIa XPOMOCOM
3 | KyabTypa MUKpOCIOp — 3TO:
- Crioco0 mory4eHust HOBOTO COpTa NI-511K-2
- Crioco0 omnbuUIeHHs B KYJIBTYype [K-2 N-6I1K-2
- Crioco0 noy4eHus rariouaa WI-7T1IK-2
- Cnioco0 or10/I0TBOPEHUS B KYJIbType
4 | B xauecTBe HCTOYHHUKA ayKCHHOB MCIIOJIB3YIOT:
- Kunetun W-5T1IK-2
- 6-6ensmnamunonypuH (BAIT) IK-2 NI-6T1K-2
- Unponun-3-ykcycuyto kucnory (MYK) WJI-71IK-2
- 3eaTuH
S5 | dnsa nomyuenuss 100 mMi KJI€TOYHOW CyCNIEH3MM HEOOXOAWMO CBe-
)I_(GI; (I)(_af(J)IgiHon TKaHU: WIT-STIK-2
- 20-40 1 I1K-2 NA-611K-2
WJT-7TIK-2
- 5-10r
- 23r
6 | AYKCHHBI BBI3BIBAIOT:
- KJIETOYHYIO AU PEpEeHIIUPOBKY NJI-5T1K-2
- KJIeTouHyto aeauddepeHnpoBKy I1K-2 NJI-6I1K-2
- JeneHue KIETOK N-71K-2
- pacTshHKeHHE KIETOK
7 | LIuTOKMHUHBI UHAYIUPYIOT:
- KJIETOYHYIO U] PEepeHITUPOBKY NJI-5TIK-2
- KJIeTO4YHYI0 neau(depeHIIupOBKY I1K-2 NJI-6I1K-2
- JIeJIeHNE KIIETOK (PaBHIILHO) UA-7TIK-2
- pacTsDKEHHE KIETOK
8 | AnbOyMHHBI — 3TO OEIIKH PaCTBOPUMBIE B K-2 NJI-511K-2
- BOJIE W-6I1K-2




Crpannna 17 u3 51

- CIIUPTE N-7TIK-2
- pacTBOpax coyeun
9 | I'moOynuHbI, — 3TO OEJIKH PaCTBOPUMBIC B
y WJT-5TIK-2
- pacTBOpax cojei K-2 VIT-6TTK-2
- cmpte WJI-7TIK-2
- BOJIE
10 | [IpomaMuHBI — 3TO OENKH paCTBOPUMBIC B
- BOJHO-CIIUPTOBBIX pacTBOPax VJI-STIK-2
o [1K-2 NI-611K-2
- PacTBOpax Lenoveit VI-7TTK-2
- pacTBOpax cojei
11 | I'moTeHuHBI — 3TO OENKM PacTBOPUMBIC B KHCIBIX WM HIETOYHBIX
pacTBopax NI-5TIK-2
- KHCJIBIX WIH IIEJIOYHBIX pacTBOPAX IK-2 NJ-611K-2
- BOJIHO-CITUPTOBBIX pacTBOpax N-7TK-2
- cIupTe
12 51 UACHTU(UKAIUN COPTOB Y 3€PHOBBIX HCIIOIB3YIOT
%:[nponla[iMHHSI) : PRI - WJ-STIK-2
[K-2 | WJI-6IIK-2
- TIIFOTEHUHBI VT-7TIK-2
- TJI0OYJIMHBI
13 151 UACHTU(UKAITUN COPTOB MIICHUIIBI UCTIOIB3YIOT
%:[rnnaiHHH bra P ! Yo HJI-51IK-2
[K-2 | WJI-6IIK-2
- TOPJICHHBI VT-7TIK-2
- 36HHBI
14 JIs1 MACHTU(UKALIMU COPTOB OBCA MCIOJIB3YIOT
%:[aBeHiHH B b - WJ-STIK-2
[K-2 | WJI-6IIK-2
- TJINA/IAHBI VIJI-7TIK-2
- 36HHBI
15 Tl UACHTU(UKALIUY COPTOB STUYMEHS UCIIOJIB3YIOT
%:[rop;[eHHH b b - WJ-STIK-2
[K-2 | WJI-6IIK-2
- TJINA/IAHBI VJI-7TIK-2
- 36HHBI
16 | Hdns unenTrdUKanuy copToB (THOPHIIOB) KYKYPY3bl HCIIONB3YIOT JJT-STIK-2
- JenHH MK-2 | MJ-6TK-2
- TOPJICHBI VJI-7TIK-2
- QBEHUHBI
17 | Agrobacterium tumefaciens TpaHcOpMHUPYET KIETKU PACTECHUM:
- OgHOIOJIBHBIX WI-511K-2
- JIBynoabHBIX IK-2 NJI-6I1K-2
- TonoceMeHHBIX NI-7IK-2
- Bcex pacrenuii
18 | Ob6pazoBaHMEe KOPOHUYATOI'O rajjia HAYMHACTCS C:
- IlpoHukHOBeHMs OaKTEpPHl B KIETKH PACTEHUNH-X035€B
- IIpoHuKHOBEHUS B KJIETKH pACTEHUII-X0351€B (PUTOrOPMOHOB, NJI-5T1K-2
BbIpPa0aTHIBAEMBIX OaKTEPUSIMHU [K-2 WJ-6I1K-2
- HWuTerpauuu B reHOM pacTUTENBHBIX KiIeTok miuazmuanoi JJHK NI-7TIK-2
OaxTepuu (paBUILHO)
- HWuTerpanuu B reHOM pacTUTENbHBIX KJIETOK TeéHOMa OaKTepuu
19 | [IpomyKTHI Vir-reHOB HEOOXOAUMBI: WIT-STTK-2
- Iy pacTBOpEeHMS KJIETOYHOM CTEHKH pacTeHUs TK-2 VIT-6TK-2
- JIns pacno3HaBaHMs PaCTEHHs XO3iUHA VT-7ITK-2

- Jlna tpancnopra u unterpauuu T-/IHK B reHom pacturenbHOR
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KIJIETKH
- Jlnsa BeIpabOTKH (PUTOTOPMOHOB

20 | Lenpb cTepuin3anuy MUTATEIBHBIX CPET
WJT-5TIK-2
- pazpy1eHne 6aKTepUaTbHBIX CIIOP K-2 VIT-6TTK-2
- cTa0mn3anys Ka4eCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa VIT-7ITK-2
- o0ecrieueHne AbIXaHusi MUKPOOPTaHM3MOB-0H000BEKTOB
21 | [luTarenbHbBIE CPEIbI CTEPUIIUZYIOT
- aBTOKJIaBI/IpOBngIeM PRI WJI-STIK-2
o [1K-2 NI-611K-2
- 00pabOTKOM aHTUCENTUKAMU VI-7TTK-2
- 00yueHueM
22 | duddepeHIMpoBKa KIETOK — 3TO
- IPOIIECC TPEBPAICHHUS HECTICIHATU3UPOBAHHBIX 3apO/IBIIIEBBIX NJI-511K-2
KJIETOK B pa3JIMYHbIC KICTKA OpraHu3Ma [1K-2 NJ-611K-2
-[IPOLIECC M3MEHEHUS (PYHKIMH Y3KOCIIEIHMATH3HPOBAHHBIX KIETOK NI-7IK-2
- yrparta cnenuuyeckux QyHKIUH CrieaTn3unpOBaHHbBIX KIETOK
23 | lemuddepeHIMPOBKA KIETOK — 3TO
- yTpara KJIETKaMH Crenu(pUUecKrX CBOWCTB C BO3BPAILCHUEM UX K WIT-STIK-2
0oJiee IPUMUTHBHOMY CTPOCHUIO M (DYHKIHSIM K-2 VLJL-6TTK -2
- IpoLecc U3MEeHEHHs QYHKIUI y3KOCTIeINAIN3UPOBAHHBIX KJIETOK VI-7TTK-2
- TIPOLIECC TPEBPAIICHUS HECTICIUATM3UPOBAHHBIX 3apOIBIIIEBBIX
KJIETOK B Pa3JIMYHbIC KJICTKA OPraHu3Ma
24 | ®UTOrOPMOHBI — 3TO
- XMMHUYECKHE BEIECTBA, BEIpaOaThIBAEMbIC B MAJIBIX KOJMYECTBAX B
PACTEHHUSIX U PErYIUPYIOLINE UX POCT U Pa3BUTHE IIK-2 gﬁggi:g
- XUMHUYECKHE BEIIECTBA, PETYIHUPYIOIUe (HOTOCHHTETHUECKYIO JIe- VI-7TTK-2
ATEIBHOCTh PACTCHUN
- BEIIECTBA, YYACTBYIOIIME B TAMETOTCHE3E
25 f( I_?i’fKIEI/IHaM IPUHAJICKUT WIT-STIK-2
- BAII I1K-2 WA-6I1K-2
WJT-7T1K-2
- ABK
26 | K nuroknHMHAM OTHOCUTCS
- 6-BAII NA-511K-2
“HYK I1K-2 W-6I1K-2
WJI-7TIK-2
- ABK
27 | llonsTne «cpena st KyJIbTUBUPOBAHHS» BKIIIOYAECT:
- COBOKYITHOCTh [TapaMEeTPOB, OTPAXKAIOIINX Ka4eCTBEHHBIN U KOJIH-
YEeCTBEHHBIH COCTaB KOMIIOHEHTOB MHUTATEILHON Cpebl U ee Pu3u- WIT-STIK-2
KO-XIMH'ECKHE 1 (I)I/ISI/IOJIOFI/I‘{?CKI/IC CBOHCTBa } TK-2 VL-6ITK-2
- Ompe/IeNeHH bl KaueCTBEHHBIH i KOJMIECTBEHHBIH COCTAB KOMIIO- VI-7TTK-2
HEHTOB NMUTATEIBHON CpPe/Ib
- (U3UKO-XMMHUYECKHE U (PU3NOJIOTUYECKUE MTOKA3ATEIN MUTATEIb-
HOU CpeJibl
28 | HazoBuTe (hepMeHTHI, KOTOPhIC IPUMEHSIOTCS B TECHHOW WH)KEHe-
uu:
I-)PCCTpI/IKTEBBI; VII-STIK-2
JTurassr: I1K-2 NA-611K-2
> WJI-7TTK-2
- JHK-nnonumepasa;
-BEpPHBI BCE OTBETHI.
29 | Comarmueckuii SMOPUOTEHE3 — ITO K-2 WJI-5T1K-2
- Tpolecc 00pa3oBaHMsl 3apOAbIIIENOA00HBIX CTPYKTYp (IMOpHOU- NJI-611K-2
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JI0B) B KYJIbTYPE TKaHH U KJIETOK WJ-7T1K-2
- 00pa30BaHUE BETETATUBHBIX OPTaHOB
- CIIUSIHUE COMATUYECKHUX KIETOK
30 | Opranorenes — 3To
- TpoIecc BO3HMKHOBEHHUS B HEOPraHW30BAaHHO pACTyIIEH macce NJI-511K-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OPraHOB (KOpHEH U 00eroB) IK-2 NI-6I1K-2
- (OPMHUPOBAHUE OPTAHOB B 3aPOIbILIE UJ-7TIK-2
- TIpo1iecc 00pa30BaHUEM dSMOPHUOHIOB
Kak Ha3piBaeTcsi 0Opa3oBaHHE B MPOILIECCE PAa3BUTHS U3 OHOPO/I-
HBIX KJIETOK Pa3HOOOpa3HBIX MO MOPQOIOTUYSCKUM TpPHU3HAKAM U
(GYHKIIUSM THITOB KJIETOK, TKAHEH U OpraHoB? NJI-511K-2
- mponudepanus I1K-2 NI-611K-2
- nuddepeHupranus WI-7IIK-2
- penuddepeHuanys
- TUOpUIM3AIUS
31 | Kak Ha3pIBaeTcs CBOWCTBO KIIETKH PEATM30BaTh T'€HETHUECKYIO WH-
dopmaruio, obecnieurBamIyo ee nudPepeHupoBKY U pa3BUTHE
JI0 LIEJIOr0 OpraHu3ma’? NJ-5TIK-2
- METaboJIM3M [1K-2 WJI-611K-2
- CHHEPIH3M WU-7TTIK-2
- nposdepanus
- TOTHUIOTEHTHOCTh
32 | YUTo OTHOCHUTCS K OCHOBHBIM IIPEHMYILECTBAM OMOTEXHOIOTHIECKUX
IPOIIECCOB HAJ IPYTUMHU TEXHOJIOTUSAMU?
- MPOBEJICHHE PA0OT B TEYCHHE BCETO rojia
WJ1-5TIK-2
- IPUMEHEHHUE CTAaHAAPTHOTO 000PYyIOBAHUS K-2 VIT-61TK-2
- 9KOJIOTMYECKH YHCTOE MTPOU3BOJICTBO VI-7TIK-2
- 0€30TX0IHOE MTPOU3BOJICTBO
- HM3Kasi SHEProeMKOCThb
- BCE OTBETHI TPABUIIHLHBIE
33 | B xakoM oy mpoOM30IILIO OTKPBITHE ABOWHOM Mosekyssl JIHK?
-B 1957 1. WJ1-5TIK-2
-B 1953 . [1K-2 WJI-6I1K-2
-B 1951 1. NI-7IK-2
-B 1955 T.
34 | C kakoro nepuoja HaJyaja CBO€ pa3BUTHE COBpPEMEHHas OMOTEXHO-
norus? JJT-STIK-2
- ¢ cepeaunsl 1950-x rr. K-2 VJI-6TTK-2
- ¢ cepenuHsbl 1960-x rT. WIT-7TIK-2
- ¢ cepeaunsl 1980-x rr.
- ¢ cepeaunsnl 1970-x rr.
35 | Kakue HampaBieHHs UCCIEJOBaHUM CYIIECTBYIOT B KIETOYHOU OHO-
TEXHOJIOTHU?
- ObIcTpOe pa3sMHOXKEHHUE U 0370POBJICHUE MTOCATOYHOTO MaTepHa-
Jia OT BUPYCOB NA-5TIK-2
- CIIOCOOHOCTH M3OJHPOBAHHBIX PACTUTENBHBIX KJIETOK mpoxyuu- | [IK-2 NJ-611K-2
pOBaTh BENIECTBA BTOPHYHOIO CHHTE3a WJI-7IK-2

- HCIOJb30BAHME HM30JIMPOBAHHBIX KIIETOK U TKaHEH B CEJNEKUUU
pacTeHuu in vitro
- BCE OTBETHI IPABUJIbHBIC
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36 | TpaHcreHHble OPraHU3MbI OJIYYAIOT MyTEM BBOJIA YY>KEPOHOTO
reHa B
- COMaTHUYeCKYI0 KJIEeTKY NI-5TIK-2
- AULEeKJIeTKYy I1K-2 WJI-611K-2
- CIIepMaTo30U[ N-7TK-2
- MHUTOXOHJIpUHU
37 | IlepBbIM 0OBEKTOM I'€eHHOM MHKEHEPHUH CTajla
- E.coli VJL-STIK-2
- S.cerevisae MK-2 | HI-6IIK-2
- WA-7T1K-2
- B.subtilis
38 | AMmmdukanus — 3To:
- YMEHBIIEHHUE J03bI I'€Ha. NJ-511K-2
- paBHasd 1034 reHa. [1K-2 NJI-6I1K-2
- ocnabneHue AeicTBUS TeHa. UJ-7TIK-2
BEJIMYCHHUE JIO3bI TCHA.
39 | AHzmporeHes — 3To:
- pa3BuTHE 3MOPHOWIOB, a 3aTeM W PACTCHUU W3 TPEIlie-
CTBEHHHUKOB MY)KCKHX ITOJIOBBIX KJIE€TOK - MaKpOCIIOp. WA-5TIK-2
- pasBuTHE SMOPHOWIOB, a 3aTeM M pacTeHuid m3 mMyxckux | [1K-2 N-6I1K-2
IOJIOBBIX KIETOK — MHUKPOCIIOP. NI-7IK-2
pa3BUTHE YMOPUOUJIOB, & 3aTEM M PACTCHUN M3 JKEHCKHX IOJIOBBIX
KJICTOK — MaKpOCIIOP.
40 | bUOTEXHOJIOTHS — 3TO:
- HayKa O MPAKTHYECKOM HCIOJIb30BAHUU JOCTHKCHUM
OMOJIOTHH.
- HayKa O MPAaKTHUYECKOM HCIOJIb30BAHUU JIOCTHIKCHHI WJI-511K-2
TCHCTHUKH. [1K-2 WJI-611K-2
- HayKa O IPAaKTHYECKOM HCIOJIB30BAHUM JIOCTHKEHUM WI-711K-2
MUKpPOOHOJIOTHH.
HayKa O MPaKTUYECKOM HCIOJIb30BAHUU JOCTUKEHHUM CEThCKOTO XO0-
351CTBA.
41 | buonornuecku akTUBHBIE COSIUHEHHSI — ITO:
- BENIECTBa, CIIOCOOHBIC OKA3bIBATh BIMSHUE HA BCE IMPOIIEC-
CBI, IPOTEKAIOIIUE B OPTaHU3ME.
- BENIECTBAa, CIIOCOOHBIC OKA3bIBATh BIIMSHUE HA OHOJOTHYEC- NJI-5TIK-2
CKHE IPOLECCEI B OpraHU3ME. I1K-2 NA-611K-2
- BEIIECTBA, CIOCOOHBIC OKAa3bIBATh BIHMSHHE Ha HEKOTOPBIE UA-7T1K-2
MPOLIECCHI B OpTaHU3MeE.
BEIECTBA, CIOCOOHBIC OKa3bIBaTh BIIMSHUC Ha (PU3UOIIOTHYECKUE
MPOIIECCHI B OpPTaHU3MeE.
42 | BekTop — 3T0:
- wmonekyna JIHK, He cmocoOHasi caMOCTOSTENBHO peruiu-
IIUPOBATHCS B KJIETKaX Pa3IMYHBIX OPraHU3MOB U 00€CIIeH-
BaTh Pa3MHOXKEHHUE U pabOTy BCTPOSHHOTO B HEE TeHA. WIT-STIK-2
- w™onekyma PHK, cmocobnass camMocToOsITeIbHO — pEIUTH- MK-2 VJI-6ITK-2
[IUPOBATHCS B KJIETKaX Pa3IUYHBIX OPTaHU3MOB U 00ecreyu- VT-7ITK-2

BaTh Pa3MHOXEHUE U pabOTy BCTPOEHHOTO B HEE TeHa.

- wmonekyna JIHK, cnocoOHast caMocTOSITENbHO —peruin-
[UPOBATHCS B KJIETKaX pa3jIM4HbIX OPraHU3MOB U oOecreyn-
BaTh pa3MHOXEHHE U pabOTy BCTPOEHHOTO B HEE TeHa.
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MOJICKYJIA, crocoOHasi caMOCTOSITEILHO PCINIMOUPOBATHECA B KIICT-
Kax pa3JM4YHbIX OPraHU3MOB U 00€CIeYnBaTh Pa3MHOXKEHUE U pabo-
Ty BCTPOEHHOTI'O B HEE€ I'eHa.

43

I'en — 310!

- IIOCIEN0BaTENbHOCTh aMUHOKHUCIIOT, OTBETCTBEHHAas 3a
onpezeNeHHyl0 (QYHKIHIO OpraHu3Ma MyTeM KOJUPOBAHMS
oenka niau PHK.

- TOCTIEIOBaTENbHOCTh  HYKJIEOTHUJIOB, OTBETCTBEHHas 3a
OINPEAEIICHHYIO CTPYKTYPY OpraHu3Ma IIyTeM KOJIHWPOBAHMUS
oenka. [IpencraBnser coboii oTpe3ok mosiekysl PHK.

- IOCIEN0BaTENbHOCTh HYKJIEOTHUJIOB, OTBETCTBEHHass 3a
onpezeNeHHy0 (QYHKIHIO OpraHu3Ma MyTeM KOJWPOBAHMS
6enka. [IpencraBiser cob60i OTPE30K MOJEKYIbl HYKJICHHO-
Bo# kucnoTel (JIHK, pexxe PHK).

II0CJIEI0BATENbHOCTh HYKJIEOTHIOB, OTBETCTBEHHAs 3a ONPEIEIICH-
HYI0 (QYHKIMIO OpraHu3Ma myTeMm kojaupoBaHus Oenka miau PHK.
[TpencraBisier co0OW OTPE30K MOJIEKYJbI HYKIEHHOBOH KHCIIOTBI

(JIHK, pexxe PHK).

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

44

I'enorun — 370:
- COBOKYITHOCTh YacTH T'€HETHYeCKOW wuHbopMalmu op-
raHu3Ma.
- COBOKYITHOCTb BCEH '€HETHYECKON MH(POPMAIIMU OPTaHU3Ma.
- COBOKYITHOCTH MH(OpManuu 00 OpraHu3Me.
nHpopmarus 06 opranusme.

[1K-2

WJT-5TIK-2
WJT-6TTK-2
WJT-7TIK-2

45

I'eneTndeckuii Ko — 3T0:
- CHUCTEeMa 3aIlluCH FeHeTUYEeCKON MH(OpMaIK B MOJIEKYJIe
JIHK xoaupyroras 6ok
- CHUCTEeMa 3aIllUCH FeHEeTU4eCcKoi MH(opMaIy, OCHOBaHHAs
Ha COOTBETCTBUHU YEPEIOBAHUS TPUILIETOB HYKJICOTUIOB
(xomoHoB) B Mmosekyne JIHK nopsaky aMUHOKHCIOT B
kogupyemoin ero PHK
- CHCTeMa 3aIlluCH FeHEeTH4eCcKoi MH(OopMaIy, OCHOBaHHAs
Ha COOTBETCTBUHU YEPEOBAHMUS TPUILIETOB HYKJICOTHUIOB
(xomoHoB) B Mosiekyne JIHK nmopsaky aMUHOKHCIIOT B
KOJMPYEMOM €10 OeJKe.
cucTeMa 3aluCcH TeHEeTHUecKoW MH(OpMalui, OCHOBaHHAas Ha CO-
OTBETCTBUM YEpEAOBaHUS HYKIEOTHIOB (KOJOHOB) B MOJIEKYJIE
OenKa MOpsSIKy aMUHOKUCIOT B KoaupyemoM ero JIHK

[1K-2

WJI-5TIK-2
WJT-6T1K-2
WUJI-7TIK-2

46

I'ennas uHKEHEPHS — ITO
- H3MEHEHUE HACJIEACTBEHHOCTH C IIOMOIIBIO €
peoOpa30BaHus HA YPOBHE OTAEIbHBIX XPOMOCOM.
- H3MEHEHUE HACJIEACTBEHHOCTH C IIOMOLIBIO €€
peoOpa30BaHus Ha YPOBHE OTAEIBLHOIO TE€HOMA.
U3MEHEHHE HACJEeICTBEHHOCTH C MOMOIIBIO €€ Mpeodpa3oBaHMs Ha
YPOBHE OTAEJIbHBIX OPraHU3MOB.

[1K-2

WJT-5TIK-2
WJT-6TTK-2
WJT-7TIK-2

47

I'erepokapuoH — 310:
- NPOAYKT CIUSIHUA SIAEP PA3HBIX KIIETOK.
- NPOAYKT CIUSHUS KJIETOK C TEHETUYECKU Pa3INYHBIMU
AlpaMH, B KOTOPOM HE IIPOU30IILIIO CIUSHUE A1IEP.
- NPOAYKT CIUSHUSA KIIETOK.
MPOAYKT CIIMAHHA KIICTOK C T'CHCTHYCCKU PA3JIMYHBIMU AApaMu, B

[1K-2

WJI-5TIK-2
UJI-6T1K-2
WJI-7TIK-2
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KOTOPOM INPOU301IJIO CJIMAHUC ANCP.

48

I'maorenes — 3T0:

- pa3BUTHE 3HJAOCIEpMa 0e3 OIUIOJOTBOPEHUS MPU KYJIbTUBH-
POBaHUHU HEOIUIOJOTBOPEHHBIX 3aBSA3€H U CEMSIIOYCK.

- pa3BUTHE 3apOABIIIEBOIO MEIIKA IOCIE OIUIOJOTBOPEHUS
MpU KyJbTHUBUPOBAHUH HEOTUIOJOTBOPECHHBIX 3aBs3€H U Ce-
MAIIOYCK.

- pa3BUTHE 3apOJIBIIICBOr0 MeIlka 0e3 OIIOJOTBOPEHUS IIPH
Ky.]IBTI/IBI/IpOBaHI/II/I OHHOI[OTBOpeHHBIX 33,B$I3Cﬁ U CEMSAIIOYCK.

Pa3BUTHE 3apOIBIIIEBOIO MEIIKa 0€3 OIUIOIOTBOPEHHUSI TIPH KYJIbTH-
BI/IpOBaHI/II/I HGOHJIOI[OTBOpCHHBIX 3aBH36ﬁ 1 CEMSAIIOYCK.

[1K-2

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

49

Jenemus — aTo0:
- MyTaius, B pe3yiIbTaTe KOTOPOU MPOUCXOIUT T00ABIICHUE
OJIHOTO MJIM 00JIee HYKJICOTH]IOB
- MyTanus, B pe3yJibTaTe KOTOPOIl MPOUCXOJUT yTpaTa OAHOTO
wiu 0oJiee HyKJICOTUIOB
- MyTanus, B pe3yJibTaTe KOTOPOM MPOUCXOIUT yIBOCHUE
OJIHOTO MK 00JIee HYKJICOTHI0B
MyTalus, B pe3yJbTare KOTOPOW MPOUCXOJUT CHHTE3 OJHOTO WU
0oJiee HyKJICOTHIOB

[1K-2

WJI-5TIK-2
UJI-611K-2
WJI-7TIK-2

50

JHK —st0:

- JIe30KCUPUOOHYKIICHHOBAS KUCIIOTA, BBICOKOMOJICKYJISIPHBIH
nosimMep, 00pa3oBaHHBINA YETHIPEMS HYKJICOTHIAMH,
COCTOSIIIMMH U3 a30TCOJICPIKAIIUX TUKITHYECKIX
COCTMHEHUH, Ha3hIBAEMbIX OCHOBAHHUSIMH, CAXapOM —
Je30Kcupr0030i U HochOpHON KHCIOTOM.

- puOOHYKIJIEMHOBAsI KUCIIOTA, BEICOKOMOJICKYIISIPHBIN
HOJIMMEp, 00Pa30BaHHBIN YETHIPHMSI HYKJICOTUIAMH,
COCTOSIIIIMMH U3 a30TCOJICPKANINX ITUKITNICCKIX
COEIMHEHUH, Ha3bIBAEMbIX OCHOBAHUSMHU, CAXapOM —
ne30kcupr0030i U HochopHON KHCIOTOM.

- JIe30KCUPUOOHYKJIEMHOBAs KUCIOTa, TIOTUMED,
00pa30BaHHBIN YETHIPEMS HYKJIICOTHIAMH, COCTOSIIIMMH U3
A30TCOJEPIKAIINX TUKIMUYECKUX COCTUHEHHH.

JIE30KCUPUOOHYKIIEHHOBAST KHUCIIOTA, BBICOKOMOJICKYJISIPHBINA TTOJTH-
Mep, 00pa3oBaHHBIA YETHIPbMS HYKJICOTHAAMHU, COCTOSIIIUMU W3
AMUHOKHCIIOT.

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

51

Tepmun «in vitro» — sto:
- BBIpAIMBAaHUE BHE OpPraHU3Ma.
- BBIpalllUBaHUE BHE OpPraHM3Ma Ha HCKYCCTBEHHBIX ITH-
TAaTENLHBIX CPEIaX B CTCPHIIBHBIX YCIIOBHUSIX.
- BBIpalllUBaHUE BHE OpPraHM3Ma Ha HCKYCCTBEHHBIX ITH-
TAaTENBHBIX CpeIax.
BBIPAIIMBAHIE B CTEPHUIIbHBIX YCIOBHUSIX.

[1K-2

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

52

KammycHast TKaHb COCTOUT M3 KJIETOK:
- nuddepeHIupOoBaHHbIX.
- MapeHXUMHBIX.
- neauddepeHINPOBAHHBIX.
- MepHCTEeMaTHYECKHX.
TIOJIOBBIX.

[K-2

WJ1-5TIK-2
WJT-6T1K-2
UJI-71K-2

53

JuddepeHumpoBka KIETOK — 3TO

I1K-2

WJ1-5TIK-2
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- TMIPOLIECC NMpeBpalleHUs HeCIICIMATN3UPOBAHHbIX 3apO/IbIIiie-
BBIX KJICTOK B Pa3JIMUHBIC KJICTKH OpraHU3Ma
- TPOLIECC U3MEHEHUS (PYHKIUH y3KOCTICIUAIN3UPOBAHHBIX
KJIETOK
yTpara cnenuuyeckux QyHKIUH CrieHaTn3npOBaHHbBIX KIETOK

NJI-61TK-2
WJI-7TTK-2

54

HennddepeHnpoBKa KIETOK — 3TO
- yTpara KJIeTKaMHu CIeu(pUIECKIX CBONCTB C BO3BpAIICHHEM
uX K 00J1ee IPUMUTHBHOMY CTPOCHUIO M (DYHKITHSIM
- TIpoIecC U3MEHEeHMs (PYHKIMNA y3KOCTICIIHATN3UPOBAHHBIX
KJICTOK
MPOIIECC TMPEBPALIECHUS HECIEIUATH3UPOBAHHBIX 3aPOJIBIIICBBIX
KJICTOK B pa3JIMYHBIC KJICTKH OPraHu3Ma

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

55

Knon — aT0:
- Tpylma TEHETHYECKH  Pa3IMYaroIuxcs  KIETOK, 00-
Pa30BaBIINXCS B PE3YIBTATE JEICHUS OJHOU KIIETKH.
- Tpylma TEeHEeTHYECKH HEe pa3IUYaloIIUXCs KIETOK, 00-
pa30BaBIIMXCS B PE3YJIbTATE ACIICHUS OAHON KIIETKHU.
- TpyIIa KJIETOK, 00pa30BaBIINXCS B pe3yibTaTe JICJICHUS OJI-
HOM KJIETKH.
rpynna He pa3IuYyaroIIuXcsl TEHETHUYECKH KIIETOK, 00pa30BaBIINXCS
B PE3YyJIbTATE PACHPEACIEHUS XPOMOCOM.

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

56

Koznon — 310:

- Tpoiika Hykneotunos B JJHK wim PHK.

- Tpoiika HykneotunoB B JJHK niu PHK, xogupyromas
OTIpE/ICIICHHYI0 AMHHOKHCIIOTY, JTUOO ONpeIestonas
HayaJio /CTapT-KOJIOH/ WU KOHEI /CTOM-KOA0H/ TPaHCIISIIUH.

- Tpoiika Hykneotu10B B JIHK.

Tpoiika Hykneotu10B B PHK.

[1K-2

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

57

Konsroranus — sro:

- @HaJIOT IIOJIOBOTO IIpolLiecca.

- aHaJIOT IOJIOBOTO Mpoliecca y OaKTepuid, Ipu KOTOPOM
NEPEeHOC TEeHETUYECKOI0 MaTepHasa OT OJIHOM OakTepuu K
JIpPYrou He MPOUCXOIUT.

aHaJIoT IOJIOBOT'O Ipoliecca y OaKTepHid, MpU KOTOPOM MEPEHOC Ie-
HETHUYECKOro Marepuajia OT OJHOW OaKkTepuH K JPYroi OCyIecTB-
JSIETCSI B PE3YJIbTATE NPSMOTO KOHTAKTa MEXIY HUMH.

[1K-2

WJT-5TIK-2
WJT-6TTK-2
WJT-7TIK-2

58

"JIunkue KoHUBI" — 3TO

- yuactku PHK co criapeHHbIMEU a30THCTBIMY OCHOBAaHUSIMU,
KOTOPBIE CTPEMSATCS OOBbEAMHUTHCS 110 PUHIIUITY
KOMILIEMEHTApHOCTH.

- yuactku JIHK co cnapeHHbIMM a30TUCTBIMA OCHOBaHUSIMU,
KOTOPBIE CTPEMSATCS 0OBbEAMHUTHCS 110 PUHIIUITY
KOMILIEMEHTAPHOCTH.

- yuactku JIHK ¢ HecnnapeHHBIMU a30TUCTBIMH OCHOBAHMSIMH,
KOTOpBIE CTPEMSTCS O0BEIUHUTHCS 110 MPUHIUITY
KOMILIEMEHTApHOCTH.

YY4AaCTKH XPOMOCOM C HECIIAPEHHBIMHU a30THUCTBIMM OCHOBAHUSIMHU,
KOTOpPbIE CTPEMATCS OOBEAMHUTHCS MO NMPUHIHUITY KOMIUIEMEHTap-
HOCTH.

[K-2

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

59

Jlokyc — 3T0:
- MECTO Ha MOJIEKYJI€ HyKJIEMHOBOM KUCJIOTHI, 3aHUMAEeMOe

[K-2

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




Crpannna 24 u3 51

OJTHUM I'€HOM WJIM TPYIIOH 00bIYHO ()YHKIIMOHAIBEHO
OJIM3KUX TE€HOB.

- MECTO Ha MOJIEKYJIe HYKJIEMHOBOM KHCIIOTHI.

- MECTO Ha MOJIEKYJIe HyKJICHHOBOM KUCIIOTHI, 3aHIMAeMOe
OJTHUM T'€HOM HJIM TPYIIOi 00bI9HO (QYHKIIMOHAIBEHO
JIaJIEKUX TCHOB.

MECTO Ha MOJIEKyJie OeJKa, 3aHMMaeMOoe OJTHUM T€HOM WJIH TPYIIION
00BIYHO (PYHKITMOHAIBHO OJIM3KHUX TCHOB.

60

[IpoTomnact — 3r0:
- [OUTOIUIa3Ma, JIMIICHHAS KIIETOUYHOM CTEHKH.
- KJIETKA, JIMIIIEHHAsl KJIETOYHBIX OpraHeIul.
- IUTOIUIa3Ma, C KISTOYHOM CTEHKOI.
KJIETKA, JIMIICHHAS KJIETOYHOM CTCHKH.

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

61

[Taccax — at0:
- mepecajika Kajryca Ha 00OralieHHYI0 TOPMOHAMU IHTa-
TENbHYIO Cpedy 0o A MOJAepKaHUs POcTa, JIUOO0 C
LEJIbI0 UHIYKIUU MOp(OTeHe3a.
- Iepecajika Kajulyca Ha 0€3ropMOHAJIbHYIO MUTATEIBHYIO
cpeny nubO A MOAAEPKaHUS POCTa, MO0 C LETbI0 UH-
TYKIIMH MOpQoreHesa.
- mepecasika KaJulyca Ha CBEXYIO MHUTATENbHYIO Cpey JH-
00 g moanep>KaHusl pocTa, 00 C LEIbI0 HHIYKIIUU
MopdoreHnesa.
nepecajKa Kajulyca Ha CBEeXKYIO MMUTATEIbHYIO CPeIly.

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

62

IInasmupa — 370!
- xosbleBas moisekyna PHK, perumnupyromasics B KIE€TKax
ABTOHOMHO OT XpPOMOCOMBI.
- xonbuesas moaekyna [IHK, perumnupyromascs B KileTkKax
ABTOHOMHO OT XpPOMOCOMBI.
- smHeWHas Mmoiekyna JIHK, permnmnupyromasics B KIETKax
ABTOHOMHO OT XpOMOCOMBI.
MOJIEKYJIa, PEIUTMIUPYIOIIAsACs B KJIETKaX aBTOHOMHO OT XPOMOCO-
MBI.

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

63

IIpokapuotsl — 3710:

- HpOCTeI\/JIIHI/Ie OAHOKJICTOYHBIC OPraHNU3MBbI.

- IpOCTEHIINe HEKJIETOYHBIC OPraHU3MBbI (OaKTepUH, CHHE-
3eJIEHBIC BOJOPOCIIH ), TCHETHYECKUI MaTepHal KOTOPBIX
PAacCIIONIOKEH B HEOKPY)KEHHOM SIEPHOI MeMOpaHOi
HYKJICOHUJIE.

- TPOCTEHIIIe MHOTOKJICTOUYHbIC OPraHn3Mbl (OaKTepHH,
CHHE-3€JICHbIC BOJIOPOCIH).

HPOCTEHIIIIe OHOKICTOYHBIC OPraHU3MBbI (0aKTepUH, CHHE-3CIICHBIC
BOJIOPOCIIN), TEHETHUCCKUN MaTepHal KOTOPBIX PACIIONOKEH B He-
OKPY)KEHHOM sIICPHOI MEeMOPaHO# HYKJICOUJIC.

[1K-2

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

64

[Tponudepanus — 31o:
- paspacTaHue TKaHU ITyTeM MEHOTHYECKOTO
HOBOOOpa30BaHUs KJIETOK.
- paspacTaHue TKaHU ITyTeM MHUTOTHUYECKOTO
HOBOOOpa30BaHUs KJIETOK.
- paspacraHHe TKaHH.
HOBOOOpa30BaHUE KIIETOK.

[1K-2

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

PexomOunarms — 31o:

- O00OMEH I'eHeTHYECKUM MaTepUanioM MEX1y IBYyMs
ucxonubiMu Mostekynamu JIHK, 3akperustromuii y
IOTOMCTBA HOBbIE KOMOMHAIMH TPU3HAKOB.

- O0MEH T'eHeTHYECKUM MaTEPUATIOM MEXIY IBYMs
Monekyiaamu JTHK.

- O0MEH T'eHeTHYECKUM MaTEpUaTIOM MEXIY IBYMs
ncxoaubiMu Mosiekyiaamu JIHK, npuBoasiimii kK mosiBJICHUIO
y MOTOMCTBA HOBBIX KOMOWHAIMIi mpu3HakoB. Ha
MOJIEKYJISIPHOM YPOBHE Pe3yJIbTaTOM PEKOMOMHALIUI
ABIIsIETCSA 00pa30BaHNE PEKOMOMHAHTHBIX (THOPUIHBIX)
JHK.

00MEH I'€HETUYECKUM MAaTEpUAJIOM MEKY IBYMS KIETKaMHU.

[1K-2

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

66

Pemnukanus — 3to:
- MPOIIECC CAMOBOCIIPOU3BEICHHS HYKJIEMHOBBIX KUCIIOT.
Ocy1ecTBisieTcs MyTeM CUHTEe3a JOYEPHUX HUTEH (PEeruIHK)
Ha UCXOJIHOM MOJIeKyJe (MaTpHIIe).
- TPOLECC CaMOBOCIPOU3BECHUS HYKJICHHOBBIX KHCIIOT.
- MPOIIECC BOCTIPOU3BEACHUS HYKJICMHOBBIX KHUCIIOT.
MPOIECC, MPOUCXOIANINI B HYKJICHHOBBIX KHCIIOTAX.

[1K-2

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

67

Pectpukrassl — aro:
- ¢epmenrsl, pa3peszatonue PHK Ha ¢pparmeHTsI B CTpOro
OIpe/IeIEHHBIX MECTAaX.
- ¢epmenrsl, pa3peszatonue JJHK Ha ¢hparmMenTst B cTporo
OIpEe/ICIEHHBIX MECTAaX.
- ¢epmenrsl, pa3peszatouue JJHK Ha hparmMeHTsi.
dbepmenTsl, oTBevaronue 3a yapoenne JJHK.

[1K-2

WJI-5TIK-2
UJI-611K-2
WJI-7TIK-2

68

Comarunyeckas THOpUIU3ALMS — 3TO CIUSHUE:
- COMaTUYECKHUX KIIETOK.
- IPOTOILIACTOB.
- TOJIOBBIX KJIETOK.
- KQJUIyCHBIX KIIETOK.
KJIETOK CYCIIEH3MOHHOM KYJIBTYPBI.

[1K-2

WJT-5TIK-2
WJT-6TTK-2
WJT-7TIK-2

69

Kakum MeTo0M MOKHO NPEOI0JIETh IPOrAMHYK) HECOBMECTUMOCTD
pacTeHuit?

- OIUIOJOTBOpPEHHEM in Vitro.

- KYyJbTYpOH M30JMPOBAHHBIX 3apOJBILICH.

- TOJyYEHHUEM TaluIOUHBIX PACTCHUM.

- KJIOHaJbHBIM MUKPOPA3MHOXEHHEM PaCTEHUH.
KPHUOCOXPAaHEHHUEM.

[1K-2

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

70

KaknM MeTo10M MOXKHO MPEOA0IEeTh HOCTTaMHYO0 HECOBMECTH-
MOCTb pacTeHUM?

- OIUIOZIOTBOPEHHEM iN Vitro.

- KyJIbTYpPOI M30IMPOBAHHBIX 3apPO/IBILIEH.

- TOJIy9E€HHEM TaIrIOUHBIX PACTCHHIA.

- KJIOHAJbHBIM MUKPOPA3MHOKEHHEM PACTCHUH.
KPHOCOXPAHEHHEM.

[1K-2

WJI-5TIK-2
UJI-6TIK-2
WJI-7TIK-2

71

Kakwue HampaBiieHHUs! UCCIEOBAHNI B KIIETOUHOW WHXKEHEPUU pac-
TEHUH OTHOCATCA K BCLIOMOTraTeJIbHBIM METOAAM, YCKOPSIOIIUM Ce-
JIEKIIMOHHBIN TIporiecc?

- coMarudeckas TuOpuau3aIusl.

[K-2

WJ1-5TIK-2
WJT-6T1K-2
UJI-71K-2
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- KJIETOYHAs CEJICKIUSI.

- TIOJy4yeHHUE TPAHCTEHHBIX PACTEHUH.

- MHKPOKJIOHAJbHOE Pa3MHOKEHHUE PACTECHUH.
BCE HaNpaBJICHUS, IEPEUNCICHHbBIC BBIIIE.

72 | Kakue HampaBJICHUS UCCIICIOBAHHN B KIIETOYHON MH)KEHEPHUHU pac-
TEHHUU OTHOCSITCSI K OCHOBHBIM METOJaM, YCKOPSIOIINM CEJIEKI[UOH-
HBII Iporecc?
- coMaruyeckas ruOpuau3anus. WJI-5T1K-2
- KpHUOCOXpaHEHHE. IK-2 NJI-6I1K-2
- KyJbTypa M30JIMPOBAHHBIX 3aPOIBIILIEH. UJ-7TIK-2
- IOJy4YECHUE TaluIOUJHBIX PACTCHUMN.
- MHKPOKJIOHAJIbHOE Pa3MHOKEHHE PACTEHUM.
BCE€ HAIIPABJICHUs, IEPEUHCIICHHBIC BBIIIIE.
73 | KakuM MeT0/10M MOHO IMOJIYYUTh TalyIONIHbIE pacTeHus?
- OILUIOZIOTBOPEHHUEM IN Vitro.
- KYJbTYpOH M30JUPOBAHHBIX 3apOAbILICH. WI-5T1K-2
- KyJIbTYPOH M30JIMPOBAHHBIX MBUTBHUKOB, MUKPOCTIOp, TbUTh- | [1K-2 NJ-611K-2
bI. NA-711IK-2
- KJIOHaJbHBIM MHUKPOPa3MHOKCHHEM.
KPHUOCOXPAHEHUEM.
74 | CycnieH3uoHHas KyJlIbTypa — 3TO:
- BbIpalllUBaHUE B >KUJIKOM NMUTATEIBbHOW Cpele BO B3BEIICH-
HOM COCTOSIHUM OTJEIBbHBIX KIJIETOK WJIM WX HEOOJBIINX
TpyNN IpH HCIONB30BAHUM ammapaTypbl, 00ecreynBaroniei
WX a’palliio U MepeMeIIBaHue.
- BbIpalIMBaHHE B )KUJIKOW MUTATENBHOM Cpejie B OCAKICHHOM K-2 gﬁggﬁ:g
COCTOSTHUHM OTJCIBHBIX KIETOK WM WX HEOOJBIIUX TPYIII VT-7ITK-2
IpU HCIOJB30BAaHUM ammnapaTypsl, OoOecleyuBaromeil ux
a’palyio U epeMelInBaHue.
BBIpAIlIMBAaHUE B )KUIKOI MUTATEIILHON CPE/I€ BO B3BELLIEHHOM CO-
CTOSTHUU OTJIETBHBIX KJIETOK WJIM UX HEOOJBIINX TPYII IIPH KC-
MOJIb30BaHUU aNmnapaTyphl, 00ecreunBaronIel UX pa3MHOKEHHE.
75 | TOTUIOTEHTHOCTD — ATO:
- CBOWCTBO COMATHYECKUX KIETOK TONHOCTBIO PEai3oBaTh WIT-STTK-2
TEHETUYECKUN MOTEHIMAN IIeJIOr0 OpraHru3Ma K-2 VL-6ITK-2
- cnocq6HQCTb COMaTHYECKHUX KJIETOK Pa3MHOXKAThCS B KYJIb- WIT-7I1K-2
Type 1n Vvitro
CIIMSTHUE TPOTOIIACTOB COMAaTUYECKUX KIIETOK.
76 | ®UTOrOpPMOHBI — 3TO:
- XMMHUYECKHE BEIIECTBA, BIpAOATHIBAEMbIE B MAJIBIX KOJIMYE- WIT-STTK-2
CTBaxX B PaCTEHUSIX M PETYIUPYIOIINE UX POCT U Pa3BUTHE K-2 VLJI-6TTK-2
" XMMMYECKHE BEIIECTBA, Pery/Inpyrolue dboTtocuHTETUYC- WIT-7I1K-2
CKYIO JIEATEITbHOCTh PACTCHHI
BEII[ECTBA, YYACTBYIOIINE B TAMETOT€HE3E
77 | Hubpuxg — o70:
- TPOAYKT CIUSHUS KJIETOK.
- IPOIOYKT CIUSAHHA KIECTOK, KOraa 1“1/16sz( HacjieayeT sapo WJI-5T1K-2
OJTHOTO POJMTEIIA, & IUTOTUIa3MOH — JIMOO JPYTroro TIK-2 WJI-6I1K-2
poaurens, 1160 000MX POTUTEIEH. N-71K-2

- TPOAYKT CIUSHUS KJIETOK, KOTJa TUOPHI HACTEeayeT sIpa
000UX pOaUTENCH.
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IPOAYKT CIAHMSIHUS KIJIETOK, MOJTY4YE€HHBIN MPU THOPUIN3AIIUH.

78 | Comaruueckuii SMOpPUOTEHE3 — 3TO:
- mpoiiecc 00pa3zoBaHus 3apOBIIICIIOAO00HBIX CTPYKTYP (M- WJI-511K-2
OpHOMI0B) B KYJIbTYpe TKAHU U KIJIETOK. [1K-2 NJ-6I1K-2
- 00pa3oBaHUE BEreTATHBHBIX OPraHOB. WJI-7T1IK-2
CIIMSIHME COMATHUYECKUX KIIETOK.
79 | DMOpPUOKYIBTYpa — 3TO:
- KYJIbTypa U30JIMPOBAHHBIX 3aPOIBIIICH. NJI-5TIK-2
- KYJbTypa U30JIUPOBAHHBIX YHAOCIEPMOB. [1K-2 NJ-611K-2
- KyJbTypa M30JIMPOBAHHBLIX CEMAIIOUEK. WUA-7TIK-2
BBhIpaIlMBaHNE MBUIBIBI HA HCKYCCTBEHHOM MUTATEILHON Cpejie.
80 | BekTop Ha OCHOBE IUIa3MH/IbI IPEAMOUYTUTENIbHENH BEKTOpa Ha OCHO-
Be (parosoit JJHK Onaronaps:
(1i 60nbﬁ0My pa3Mep}rf). WJI-STIK-2
N [1K-2 NI-611K-2
- MEHbIIEH TOKCUYHOCTH. VI-7TTK-2
- 0oJbIIel YacTOTHI BKIIOUEHUSI.
OTCYTCTBUS JIU3MCA KIIETKU XO3SHHA.
81 | [IpeumMymIecTBO PacTUTENHLHOTO CHIPBS, OTYYaeMOTro TPHU BhIpAIIH-
BaHUU KYJIBTYp KJIETOK MEpPEe] ChIPbeM, MOJIy4yaeMbIM U3 JHKOpac-
TYIIMX PAaCTCHUM: WJI-5TIK-2
- 0oJbllas KOHIEHTpALKs 1eJIEBOr0 MPOAYKTa TIK-2 NJI-6I1K-2
- MEHbIIAs CTOUMOCTb. UA-7T1K-2
- 0ojee MpocToe U3BJICUEHHUE 1IETIEBOTO MPOIYKTA.
BCE MEpPEUNCIICHHBIE (PaKTOPBHI.
82 | AyKCHHBI — TEpMUH, [0 KOTOPHIM OOBEAMHSAIOTCS CHElUpUIECcKIe
TUMYJISITOPBI POCTA:
) - ynpa((:)”fl/ITSJ?:HEIX TKaHEM. K- gﬂgg§_§
- aKTHHOMHLETOB ) H§:7HK:2
- JKMBOTHBIX TKaHEH
OaxkTepuil.
83 | OxHMM U3 OCHOBHBIX YCIOBUH YCHEIIHOTO KYJIbTUBUPOBAHHUS H30-
JIMPOBAHHBIX OPraHOB, TKAHEH, KJIETOK ¥ IIPOTOIUIACTOB SBIIETCS: NJI-5T1IK-2
- COOJIOZICHNE CTPOrOi CTEPUIILHOCTH. [K-2 WJ1-6I1K-2
- BO3pAcT JKCIUIAHTA. UA-7T1K-2
ONTUMAJILHOE YHCIIO MacCaXen.
84 | Acentmueckoe MOMEIIeHHEe, KOTOPOE UCIIONIB3YIOT B OMOTEXHOJIO-
THUYECKUX J1a00paTopusix Ha3bIBAETCS: NJ-5T1K-2
- namuHap-0OKcC. IK-2 NJI-611K-2
- U3OJISILIMOHHBINA OOKC. WA-7TIK-2
AHTUMH(EKIMOHHBIN OOKC.
85 | Llenb cTrepunmu3anuy NUTaTEIbHBIX CPE: VIT-STTK-2
- pa3pylleHue OaKTepuaibHBIX CIIOP K-2 VJL-6TTK-2
- cTabMiIM3anys KaueCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa VT-7TTK-2
o0ecrnieyeHre AbIXaHusl MUKPOOPTaHU3MOB-0MO000BEKTOB
86 | IlutarenbHBIEC CPEIBI CTEPHINU3YIOT:
- aBTOKJ'Ia]I;I/IEOBaHI/IpeM - VJI-5STIK-2
= NK-2 | UI-6IIK-2
- 00pabOTKOM aHTUCENTHKAMU VIJI-7TIK-2
00JTydeHreEM
87 | Kak yacTo KaJulyCHYIO TKaHb IEPECAKUBAIOT HA CBEXKYIO MTUTATEIb- NJI-5T1K-2
HYIO cpeny? IK-2 NJI-6I1K-2
- uepes 4-6 HeENb. WA-7TIK-2
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- uepe3 1-3 Henenu.
Kaxxaele 10 quen.

88 | B cocraB nuTaTenbHOM Cpebl BXOAAT
- MHUHEpaJbHbIE COJH, BATAMHHBI, TOPMOHBI K-2 gﬁéﬁié
- MaKpO3JEeMEHThI, BATAMUHBI, TOPMOHBI VIT-7ITK-2
MHKPO3JIEMEHTHI, BATAMHHBI, TOPMOHBI
89 | [laccupoBanue — 3710:
- MEpPEeHOC TPAHCIUIAHTA Ha CBEXYIO MMUTATESIBHYIO CPEy. TK-2 gﬁggig
" pasjlenenue kajyca Ha (dbparMeHTHI. VI-7TTK-2
nepecajka pacTeHUH B TEIUIHILY.
90 | Kakwue mpuembl IPUMEHSIOT JUISl 03JOPOBJICHHUS TTOCAJOYHOTO MaTe-
puana oT BUPYCOB?
- XMMHOTEpANWus. [K-2 gﬁégﬁ:g
- TepMOTepamnus. VJT-7TIK-2
- METO]l alMKaJbHBIX MEPUCTEM.
BCE MIEPEUNCIICHHBIC TIPUEMBI.
91 | DraexTpodopeTndeckuii METoa — 3TO:
- crmoco0 pa3eneHus MOJIEKYJ B AJIEKTPHYECKOM I10JIe WIT-STTK-2
- cnoco0 paszieneHust MOJIEKYII B IIOTOKE JKHJIKOTO PacTBOPH- K-2 WIT-61TK-2
TEJIS IO JeUCTBUEM rpazmefna KOHILIEHTpaLrid WJI-7TTK-2
pa3lesieHuss CMECH BEIIECTB IO ICHCTBUEM DIICKTPOMArHUTHOTO
TOJISt
92 | B HacTosee BpeMsi HanOoIbIIee pacpoCTpaHeHHe TOIYYHIT 3JICK-
Tpoopes NJI-511K-2
- B IOJIMAKPUJIAMHUIHOM TeJIe. TIK-2 WI-611K-2
- B BOJHOM PacTBOpE. UA-7TIK-2
B KpaxMaJbHOM TelIe.
93 | B Hacrosmiee BpeMsi HauboJIee 4acTo Tellb OJTUMEPHU3YIOT B WIT-STIK-2
- IUTaCTHHAX K-2 WIT-6ITK-2
- _Tpybxax WJI-71K-2
KOHTeHHepax
94 | U3onnekTpuueckas TOUKa — Takoe 3HaueHne pH, nmpu koTopom
- 3apsia Beell OENKOBOI MOJIEKYJIbI PABEH HYITIO K2 gﬁggi:g
- 0OenkoBast MOJIEKYJa JBMKETCS K aHOILY VI-7TTK-2
OenKoBast MOJIEKYJIa JIBUKETCS K KaTOIy
95 | Ilo HampaBiieHU O (PPAKIMOHUPOBAHUS PA3IMYAIOT dJIeKTpodope3 VIT-STTK-2
- OJHOMEpHBIH U IBYMEpHbIH } K-2 WIT-611K-2
- TOPU3OHTAIBHBIA U BEPTUKATHHBINA VI-7TTK-2
npsMOii U 0OpaTHBIN
96 | Ilpu nBymMepHOM 3ieKTpodopese pa3aeiieHue CMECEeH MMPOBOISAT
- CHayaja B O/IHOM HalpaBJEeHUH, a 3aTE€M — B HAIIPABICHUH,
NEPNECHANKYJIIPHOM IIEPBOMY NJ-5T1K-2
- CHayaJla B TOPUM30HTAJILHOM HaIlpaBJICHUH, 3aTEM B BEPTH- [K-2 NJ-6I1K-2
KaJILHOM HAIIPaBJICHUH WJI-7IK-2
CHayaJla MeTO/I0M HaTUBHOTI'O 3JIeKTpodopesa, 3aTeM B IeHATypH-
PYIOIINX YCIOBHUSX
97 | AnbOyMHHBI — 3TO OEIKH pacCTBOPHMBIE B WIT-STTK-2
© o poAe MK-2 | WJ-6ITK-2
- cmpre WJ1-7TIK-2
pacTBopax coJei
98 | I'moOynuHBI, — 3TO OEJIKM PACTBOPUMBIE B IK-2 NJI-5T1K-2
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- pacTBOpax coJIeH NJ1-6I1K-2
_ cmmpre WJI-71K-2
BOJIC
99 | [IposamMuHBI — 3TO OEJIKK PAaCTBOPUMEIE B
- BOJHO-CIIUPTOBBIX PaCTBOPax VJL-STIK-2
. I1K-2 NI-611K-2
- pacTBoOpax menouei VJI-TTIK-2
pacTBopax coJei
100 | I'moTeHHHBI — 3TO OCJIKK paCTBOPUMBIC B
- KHCJIBIX WJIH IIEJIOYHBIX PACTBOPAX VJL-STIK-2
K-2 | UJI-6IIK-2
- BOJHO-CIIUPTOBBIX PaCTBOPAx VJT-7TIK-2
CrupTe
101 151 UIGHTU(UKALIUYA COPTOB Y 3€PHOBBIX UCIOJIB3YIOT
: - HHpOJI%.)MI/IHLIiI PRI - VJL-STIK-2
NK-2 | WUJI-6IIK-2
- TJIFOTCHUHBI VJT-7TIK-2
TJI00YITMHBI
102 751 UACHTU(UKAIIUN COPTOB MIIIECHUIIBI UCTIOIB3YIOT
. - Hrnnag)HHHH P ! Yo AJI-5SIIK-2
K-2 | UJI-6IIK-2
- TOPJCHHBI VT-7TIK-2
3EHUHBI
103 | [y uaeHTHPUKAIIN COPTOB OBCA UCITOJIB3YIOT
: - HaBeHg)HBI : b - VJ-STIK-2
K-2 | WUJI-6IIK-2
- TJUAJUHBI VI-7TIK-2
3EHUHBI
104 T UICHTU(UKAUU COPTOB SSUYMEHS UCIIOb3YIOT
. - Hropng)HHHH P 7o HJI-51IK-2
K-2 | UJI-6IIK-2
- TJUAJWHBI VIJI-7TIK-2
3EHHBI
105 | Jnst unenTuduKanuy copToB (TMOPUAOB) KYKYPY3bl HCIIOIB3YIOT WIT-STIK-2
. MK-2 | WJI-6TK-2
- TOPJCHHBI VJI-7TIK-2
ABCHHHBI
106 | Cxopoctb nBmxkenus gparmerroB JIHK B arapo3HoM resne 3aBUCHT
OT:
- paszMmepa MOJEKYIIHL. NA-511K-2
- KOHIICHTpAIIM{ araposkl B Ielie. [K-2 NJ-6I1K-2
- pasMepa MOJIEKYJIbI U KOHLIEHTPAIMU arapo3bl B TEllE. UA-7T1K-2
- HaANpPSHKEHHOCTHU DIIEKTPUYECKOTO MOJIS.
BCEX IMEPEUYNCIICHHBIX (PAKTOPOB.
107 ll?teIil}faHI/I3I/Ip0BaTL JIHK B arapo3HoM rene MOKHO IOCJIE€ OKPacKu VIT-STTK-2
: MK-2 | WJI-6IIK-2
- OpOMHCTBIM 3TUUEM VJI-7TIK-2
OpOoM(EHOTOBBIM CHHHM.
108 | DTanoHHBIN CIEKTP MIIEHUIIBI COCTOUT U3 30H, COOTBETCTBYIOIINX
OMOXUMHUYECKUM (HPaKIIUSIM NJI-5TIK-2
-oPfrAo IK-2 NI-6I1K-2
-aBro WUJI-7TIK-2
-0y G ®
109 | In vitro — 3o mpoBeICHNE OTBITOB
- B «TIIpOOUpPKE» BHE )KUBOTO OPraHU3Ma VJ-STIK-2
K-2 | WI-6IIK-2
- Ha )KHBOM OpTaHU3Me VJ-7TTK-2

- Ha PACTUTCIIbHBIX OPraHnU3Max
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110 | K 3amauam coBpeMeHHON OMOTEXHOIOTHH OTHOCSTCS:
- 03/0OBJICHHE MI0Ca/IOYHOTO MATCPHATA [K-2 gﬁéﬁié
- M3MCHEHUE TCHOTHIA PACTEHUH VIT-7ITK-2
- U3MEHEeHHe (PeHOTUNa PacCTeHUH

111 | K 3agayam cOBpeMEHHOI OMOTEXHOJIOTUN OTHOCSITCS:
- CO3JIaHUE COPTOB cenLCKoxo3;H7ICTB§HHLIx pacTeHuit TK-2 gﬁéﬁié
- M3MCHCHUE A/IaNTHBHOCTH PaCTeHNU VIT-7ITK-2
- U3MEHEeHHe (PeHOTUIAa PacCTeHUH

112 | K 3agayam COBpeMEHHOI OMOTEXHOJIOTUU OTHOCSTCS:
- pa3MHOKEHUE PACTEHHI ) [K-2 %ZEEE
- M3MCHCHUE A/IaNTHBHOCTH PaCTeHNU VT-7ITK-2
- U3MEHEeHHe (PeHOTUNa pacTeHUH

113 | OxHUM U3 OCHOBHBIX YCIIOBHH YCIICIIHOTO KYJIbTUBUPOBAHUS H30-
JMPOBAHHBIX OPraHOB, TKAHEH, KJIETOK U IPOTOIUIACTOB SBJISIETCS NJI-5TIK-2
- COOJII0IEHUE CTPOrON CTEPUIIBHOCTU IK-2 NI-6I1K-2
- BO3PACT DKCILIAHTa UA-7T1K-2
- OIITUMAJIBHOE YHCJIIO MACCAKEN

114 | AcenTuveckoe MOMEIIEHUE, KOTOPOE HCIIOIB3YIOT B OMOTEXHOJIO-
THYCECKUX JTa00paTOPHUSX HA3bIBACTCS NA-5TIK-2
- TaMUHap-00KC I1K-2 NJI-6I1K-2
- U3OJIAIIMOHHBIN OOKC WA-7TIK-2
- aHTUMH()EKIIMOHHBIA OOKC

115 | Llenb cTepuan3ayy MATATEIbHBIX CPET
- pa3pylieHne GaKTEPUATBLHBIX CIIOP [IK-2 gﬁggﬁ:g
- cTa0min3anus Ka4eCTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBa VT-7ITK-2
- obecrieyeHne JbIXaHusi MUKPOOPraHU3MOB-0M000BEKTOB

116 | [luraTenbHbBIE CpEAbl CTEPUITHIYIOT WIT-STIK-2
- aBTOKJIABUPOBAHNEM K-2 VJL-6TTK-2
- 00paboOTKOM aHTHUCETITUKAMU VIT-7I1K-2
- 00yueHueM

117 | duddepeHupoBKa KIETOK — 3TO
- IPpOLECC MPEBPAILCHUS HECICINAIM3UPOBAHHBIX 3aPOBIIICBBIX NJI-5T1IK-2
KJIETOK B pa3jIWYHbIC KJIETKH OpraHu3Ma [K-2 NJ-6I1K-2
-[IPOIIECC U3MEHEHUS (DYHKIINM Y3KOCTIEIMATM3UPOBAHHBIX KIETOK UA-7T1K-2
- yTparta cnennuyeckux GyHKIUHI crenuaaIn3upoBaHHbIX KIETOK

118 | HenuddepenimpoBka KIETOK — 3TO
- yTparta KJeTKaMu Celn(pUIecKUX CBOMCTB ¢ BO3BPAIEHUEM UX K VIT-STTK-2
0oJiee IPUMUTHBHOMY CTPOCHUIO M (DYHKIIHSIM K-2 VL-6ITK-2
- Ipo1iecc U3MeHeHUs QYHKIMN y3KOCTEIMATU3UPOBAHHBIX KIETOK VIT-7ITK-2
- TIpOIIeCcC MPEBPAICHHS HECTIEINAIN3UPOBAHHBIX 3aPOIBIIIEBBIX
KJIETOK B pa3JIMyYHble KJIETKH OpraHu3Ma

119 | ®uTOrOpMOHBI — 3TO
- XMMHUYECKHE BEIIEeCTBa, BbIpadaThIBacMble B MAJIBIX KOJIMYECTBAX B WIT-STIK-2
pacTeHMsIX ¥ PETYIUPYIOIIAE UX POCT U pa3BUTHE K-2 VIT-6TTK-2
- XHMU'ECKHE BEIIECTBA, PErYIMpYlolne (OTOCHHTETHYECKYIO Jie- VIT-7ITK-2
ATEIBHOCTh PACTCHUI
- BEIIECTBA, YYACTBYIOIIME B FAMETOTEHE3e

120 | K aykcuHaM mpUHAIICKAT WIT-STIK-2
] }BIZII; OK-2 | UA-6IIK-2

WJT-7TIK-2

- ABK
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121 | K nquroKuHUHAM OTHOCHUTCS
C6-EAII W/1-5TIK-2
-HVK I1K-2 WJI-611K-2
WJI-7TIK-2
- ABK
122 | Kakoe COOTHOIIEHUE TOPMOHOB PETYIHPYET MPOILIECC pU30TreHe3a
(oOpa3oBaHue KOpHEH) B KAJUTYCHON TKaHH NJI-5TIK-2
- ayKCUHOB OOJIbIIIE, YeEM IIUTOKHHUHOB I1K-2 NA-6I1K-2
- IMTOKUHKUHOB 0OJIbIIE, YEM ayKCUHOB NI-7IIK-2
- mpeobrananue ru00epeITMHOB
123 | Kakoe coOoTHOIIEHHE TOPMOHOB PETYJIIUPYET MpoIecc oOpa3oBaHUe
aJIBECHTUBHBIX ITOYEK B KAJUTYCHOU TKAaHU NA-5TIK-2
- IUTOKMHUHOB OOJIbIIIE, YeM ayKCHHOB [1K-2 NJI-6I1K-2
- ayKCHHOB 0OJIbIIE, YeM LIUTOKUHUHOB N-7TK-2
- npeodiaanue Tio6OepeINTNHOB
124 f(;n'i}ﬁ:006pa303aﬂne MIPOUCXOAUT Ha Cpeaax, CoIECPHKaAIUX JJT-STIK-2
GEAL [K-2 | WJ-6IIK-2
WJ1-7TIK-2
- ABK
125 | Kak 4acTo KaJuTyCHYIO TKaHb IIEPECaXHBAIOT Ha CBEXKYIO MMUTATEb-
HYIO Cpeny NA-5TIK-2
- 4-6 "Henenb TIK-2 WJI-611K-2
- 1-3 nenmens UA-7T1K-2
- kaxaele 10 nuent
126 | B coctaB nuTaTenbHON CPEIbI BXOISAT
- MUHEpAJIbHbIE COJIU, BUTAMUHBI, TOPMOHBI VJ-STIK-2
’ ’ [K-2 | WJI-6IIK-2
- MaKpO3JIEMEHTBI, BATAMUHBI, TOPMOHBI VT-7ITK-2
- MUKPODJIEMEHTBI, BUTAMHUHBI, TOPMOHBI
127 | IlaccupoBaHue — 3TO
- IEPEHOC TPAHCIUIAHTA HA CBEXKYIO MUTATEILHYIO CPEy VJ-STIK-2
[K-2 | WJI-6IIK-2
- pasJIeNenye Kaiuryca Ha (dbparMeHTHI WIT-7TIK-2
- Iepecajika pacTeHU B TETUIUILY
128 | Tpancruiasnt — 310
- 4aCThb KAJIyCHOM TKAaHW, UCIIOJIb3yeMasl Ul IIEPEHOCA Ha CBEKYIO NJ-5T1K-2
MUTATENbHYIO Cpeay [1K-2 NJI-6I1K-2
- YaCTh PACTECHUSI, HCTIOIb3yeMast ISl IOy IeHUs Kajryca WJ-7TIK-2
- YaCTh PACTECHHUS, HCIIOJIb3yeMast ISl KYJbTHBHPOBAHHUS in Vitro
129 | Ilpu perynsipHOM MaCCUPOBAHUU CIIOCOOHOCTH K JICTIEHUIO MOXKET
IIOAIEPKUBATHLCS B TEUECHUE NJI-5T1K-2
- ICCATKOB JIET I1K-2 WJI-6I1K-2
- 1 rona WN-711K-2
- 1 mecsama
130 | YacTh Ka/UTyCHOU KYJIBTYPBI, HCIIOJIB3yEeMOH JIJIS TIEpeca ki Ha
CBEXKYIO MMUTATENBbHYIO CPEy, Ha3bIBACTCS NJI-5T1K-2
- TPaHCILJIAaHT [K-2 NI-6I1K-2
- (hparMeHT NI-711K-2
- HHOKYJIIOM
131 | Comatudeckuii SMOpHOTEHE3 — ATO
- Ipo1Iecc 00pa30BaHUsI 3aPOIBIIICTIONO0OHBIX CTPYKTYP (AIMOpHOH- UJI-5T1K-2
JI0B) B KYJIbTYPE TKaHH U KIETOK [K-2 WJ1-6I1K-2
- 06pa30BaHKE BETETATHBHBIX OPraHOB WJI-7IK-2

- CJIMAAHHUEC COMAaTHYCCKHX KIICTOK
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132 | Opranorenes — 310
- IPOLIECC BOBHUKHOBEHHUS B HEOPTaHM30BAaHHO PAaCTYILEH Macce WA-5TIK-2
KaJUTyCHBIX KJIETOK 3a4aTKOB OPraHOB (KOpHEH 1 00eroB) IK-2 NI-6I1K-2
- (OPMHUPOBAHUE OPTAHOB B 3aPOIKIIIE UJ-7TIK-2
- TIpo1iecc 00pa3oBaHUEM dSMOPHUOHIOB
133 | DkcmmaHt — 31O
- U30JINPOBAHHbBIE YACTH PACTCHUS, IPEAHA3HAYCHHBIC IS KYJIbTH- NJI-5T1K-2
BUPOBAHUA in Vitro pparMeHThI TKaHU [1K-2 WJ1-6I1K-2
- (hparmMeHT Karyca A CyOKyIbTUBUPOBAHUS NA-7TIK-2
- KyJIbTypa KJIETOK, BO3HHUKIIIAs U3 OJJTHON KJIETKU
134 | TOTUIIOTEHTHOCTH — ATO
- CBOMCTBO COMAaTUYECKUX KJIETOK ITOJIHOCTBIO PeaIn30BaTh F€HETHU- WIT-STTK-2
YeCKUI MOTEHIIMAJ LIEJI0r0 OpraHu3mMa ‘ K-2 VIL-6TTK-2
- _cnoco6H00Tb COMAaTHUYECKUX KJIETOK Pa3MHOKAThCsl B KyJIbType in VIT-7ITK-2
Vitro
- CIIMSIHUE NPOTOIJIACTOB COMATUYECKUX KJIETOK
135 | CBOICTBO TOTHITOTEHTHOCTH PACTUTEIFHON KIETKHU JIGKHUT B OCHOBE JJT-STIK-2
- KJIOHAJIbHOTO MUKPOPa3MHOXKEHUS pPaCTeHUN
- COMaTU4ECKOU FI/Ié)pIEI[I/ISaHI/II/I b TIK-2 VJ-6IIK-2
WJ1-7TIK-2
- IOJTy4eHHUsl OMOJIOTMYECKH aKTUBHBIX BELIIECTB
136 | IlonsTHe «cpena st KyJIbTUBUPOBAHUS» BKIIIOYAET:
- COBOKYITHOCTb MTapaMETPOB, OTPAKAIOIINX KAYEeCTBEHHBIN U KOJIH-
YEeCTBEHHbII COCTaB KOMIIOHEHTOB MMUTATENILHON Cpeibl U ee Ppu3u- WIT-STIK-2
KO-XIMU'ECKHE 1 cbmuonomqgcxne ceoiictBa TK-2 VL-6ITK-2
- ONPEICIICHHBIH KaueCTBEHHBIH 1 KOIMMCCTBCHHBIHN COCTAB KOMIIO- VI-7TTK-2
HEHTOB IUTATEJIbHON Cpe/ibl
- (PM3UKO-XUMHUYECKUE U (PU3NOIOTUICCKUE TIOKA3ATENN TTUTATEIIb-
HOM cpeJibl
137 | HazoBute epMeHTHI, KOTOPbIEC MPUMEHSIOTCS B TCHHOW MHKEHE-
17078
I-)PGCTpI/IKTaBL,I; VJL-STIK-2
JTuraser: I1K-2 WA-6I1K-2
> WT-7TTK-2
- THK-nonumepasa;
-BEpPHBI BCE OTBETHI.
138 | buorexHOIOrUM NPUMEHSIOT B
- OMOCHHTE3€ XMMUYECKHUX BEIECTB;
- IepepaboTKe OTXOJI0B; VJ-STIK-2
- IOJIy4eHUHU (EPMEHTOB; TTK-2 WJI-6IIK-2
P WT-7T1K-2
- CEJIbCKOM XO3sIHCTBE;
- BCE OTBETHI BEPHBI
139 | B ocHOBe KyJIbTUBHUPOBaHUS KJIETOK PACTEHUH JIeXkaT J1Ba CBOMCTBA
(OTMETHUTDH BCE MPaBUIIbHBIE OTBETHI):
- TOTUIIOTEHTHOCTD; WJI-STIK-2
MK-2 | WJI-6IIK-2
- CIMOCOOHOCTH K (POPMHUPOBAHUIO KAJLTYCa; VT-7ITK-2
- CIOCOOHOCTH KJIETOK UG PepeHIIMpOBaThCS;
- CIIOCOOHOCTH K pereHepanuu
140 | B cocTaB ®HIKOH MUTATEIBLHON CPEbl I MOTyYeHUs KJIETOUHOM
CYCIIEH3MH BXOJUT (BBIOpATh BCE MPABUIIbHBIE OTBETHI): WJI-5T1K-2
- IUCTUININPOBAaHHAA BOJA; TIK-2 NJI-6I1K-2
- COJIM MAKPOdIIEMEHTOB; UA-711K-2

- COJIM MUKPOSJICMCHTOB,
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- BUTAMHHBI;
- caxaposa;

- PEryJIATOpPHI POCTA;

- arap;

- BCE BBIIIENIEPEUNCIEHHOE

141 | Caxapo3sa B cOCTaBE MUTATEIBHOU CPebl HY)KHA JIJIS
- YIJIEBOIHOTO MIUTAHKS PACTUTENBHBIX KIIETOK U TKaHEH; K- gﬁggﬁ:é
- IOBBILLIEHUSI OCMOTHYECKOTO JaBJICHUS CPEIBL; VIT-7ITK-2
- [10/1aBJIEHUS] MUKPOOPTraHU3MOB

142 | HeoO6xoauMBbIM YCIIOBHEM pabOThI C KYIbTYpO U30TMPOBAHHBIX
TKaHEH SIBJIICTCA: WA-5TIK-2
- IOCTOSTHHOE OCBEIIICHUE HH(PPAKPACHBIM CBETOM; [1K-2 NJ-6I1K-2
- COOJTIOIEHHE CTPOTO# CTEPHILHOCTH; NI-7TIK-2
- XpaHEHHE TKaHEel B MOPO3WIBHON Kamepe

143 | CTepuinbHOCTD — 3TO:
- OTCYTCTBUE MATOT€HHBIX OPraHU3MOB B PaCTECHUHU;
- OTCYTCTBHE€ MHUKPOOPTaHM3MOB B DKCIIIAHTE; NJ-511K-2
- OTCYTCTBHE BCEX BUIAOB MUKPOOPTraHMU3MOB Ha ITIOBEPXHOCTIX, I1K-2 NA-6I1K-2
000pyI0BaHNH, IKCIUIAHTAX; N-711K-2
- OTCYTCTBHUE BUPYCOB U OaKTepHii Ha TOBEPXHOCTAX, 000PYA0Ba-
HUU, SKCILIAHTaX

144 | Ha nuTarenpHyt0 cpeay MUKPOOPraHU3MbI MOT'YT IOIIaJ1aTh:
- U3 BO3/1yXa;
- 13 JKCIUIAHTAa;
- U3 HCCTepI/IJII);{Of/'I BOJIBL, AJ1-5SIIK-2

[K-2 | WJI-6IIK-2

- C PYK UCCIIeIOBATEIs; VT-7ITK-2
- C HECTEPUJIbHBIX UHCTPYMEHTOB;
- HeCTepuJIbHas MOCYy/1a;
- BCE OTBETHI BEPHBI

145 | Yem oOycroBieHa He0OOXOIMMOCTb COOIIOIEHUS! CTEPHIIBHOCTH NIPU
KyJIbTUBUPOBAHUU U30JUPOBAHHBIX KJIETOK M TKaHEH? VIT-STTK-2
- I3MEHEHHUEM COCTaBa MUTATEJIbHOM Cpebl B Clly4ae KOHTaMUHa- K-2 VLIL-6TTK-2
1A, WJI-7TIK-2
- BPE€JIOHOCHOCTHIO (PUTOMATOTEHOB;
- 0COOEHHOCTSIMU (PU3HOJIOTHHU KJIETOK B YCJIOBHSIX in Vitro

146 | Ilpu crepuiaM3aiy SKCIUIAHTOB BAKHO (BBIOPATh BCE MPABHIIBLHBIE
OTBETHI):
- FOTOBI)/ITI) CTEPUITM3YIOIMI PACTBOP B IAMUHAPHOM OOKCE; [K-2 gﬂggi:g
- KOHIIEHTpALUsl CTEPUIIN3YIOLIETr0 pacTBOpa; H§-7HK-2
- BpeMsl SKCIO3UIUH;
- MaTepHal Mocy/ibl, B KOTOPOH MPOBOJUTCS CTEPUIIN3ALIUS

147 | HampaBneHus nCnofib30BaHus KyJIbTYpbl KIETOK U TKaHel (oTMe-
TUTH BCE MPABUIIHLHBIC OTBETHI): W-5TIK-2
- TOJTy4YE€HUE KIIOHOB [IEHHBIX T€HOTHUIIOB; I1K-2 N-611K-2
- IIOJIy4Y€HUE HOBBIX I'€HOTHUIIOB; UA-7TIK-2
- [I0JIyY€HHE BTOPUYHBIX METAOOIUTOB

148 | LleHHOCTbH YJIBOEHHBIX raIVIONJIOB B TOM, YTO OHM SIBJISIFOTCS VIT-STTK-2
- TOMO3UTOTHBIMH PACTECHHSIMH; TK-2 VII-6TK-2
- TE€TEPO3UTOTHBIMH PaCTEHUSIMH; VI-7TTK-2
- KJIOHAMH HCXOJIHOTO PaCTeHHsI

149 | Y nBoeHHBbI€ raiIonabl MO>KHO 1OJIy4aTh B KynbType (oTMeTuTh Bee | [IK-2 NJI-5T1K-2
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NPaBUJIbHBIE OTBETHI) NJ1-6I1K-2
- MEpHCTEM; NI-7IK-2
- OyTOHOB;
- 3aBs3CH;
- CEMSIIOUEK (CEMA3AYaTKOB);
- IBIJIbHUKOB;
- MUKPOCTIOD;
- BBICEYEK JIUCTA

150 | Jlenenue KJIETOK MOCIE MIOMEIICHHUS HA MIUTATEIbHYIO CPEIy
- HAUMHAeTCs He3aMeUIUTEINIbHO;
- HAYMHAETCS TOJBKO MOCIe MPOXOXKICHHS JTATEHTHOM (a3bl — MO NJI-5T1K-2
FOTOBKE K MUTOTHYECKUM JICJICHUSIM, BO BPEMSI KOTOPOH KOJIMYe- [1K-2 NJ-6I1K-2
CTBO KJIETOK HE yBEJIMUHMBAETCS; WUA-7TIK-2
- PAaBHOMEPHO IPOI0JIKAETCS /10 NIEPECATKU Ha CBEXYIO IUTATENb-
HYIO Cpeny

151 | [Tomemienue 1abOpaTOPUU CTEPUITU3YIOT
- B aBTOKJIaBE;
- CIIUPTOM; NJI-5T1K-2
- CYXO0XKapom; I1K-2 NJI-611K-2
- YIBTPapHOJIETOM; NI-7TIK-2
- THIIOXJIOPUTOM HATpPUS;
- paauanuen

152 | Jlnst n30eranusi KOHTAMHHAIIUH IPOBOIUTH PAOOTHI 110 BBEICHUIO B
KYJIBTYpY in vitro Heo0X0uMO
- B aBTOKJIaBE; NJI-511K-2
- B CBETOBOM KOMHATE; I1K-2 NJI-6I1K-2
- B JaMHHApHOM OOKCE; WJ1-7T1IK-2
- B MO€YHOI KOMHATe;
- B KOMHATE JIJIsl IPUTOTOBJICHUS IUTATEIBHBIX CPEJ

153 | Kannyc MOXKHO MOJTy4UTh
- u3 0001 TKaHU; NJ1-5TIK-2
- U3 M1000i KUBON HEMH(UIMPOBAHHOM TKaHU; [K-2 N-6I1K-2
- TOJIBKO U3 MEPUCTEMATHIECKOH TKaHHU; NJ-71K-2
- TOJIbKO U3 COMAaTHYeCKOM TKaHU

154 | Ycnosus ¢popmMupoBaHus Katyca (BbIOpaTh Bce MPaBUIIbHbBIE OTBE-
ThI): UJ-5TIK-2
- MEXaHUYECKOE MTOBPEKICHUE TKAHEH; [K-2 NJ-6I1K-2
- JIOCTATOYHOE KOJMYECTBO AYKCHHOB ¥ IMTOKMHUHOB; WAI-7TIK-2
- KYJIbTUBUPOBAHHE in Vitro

155 | K uaruburopam pocra pacteHuil oTHOCSTCS (BbIOpaTh BCE Mpa-
BUJIbHBIE OTBETHI):
- AYKCHUHBI; NA-511K-2
- IUTOKUHUHBI; [1K-2 WJI-611K-2
- abCIM30Bas KUCIIOTA; N-7TIK-2
- THOOepeIUINHBI,
- OTHIICH

156 | Pa3nuna mexay sMOpHOUI0M U SMOPHOHOM (3apOJIBIIIIEM) 3aKITIO-
4aeTcs B WJI-511K-2
- CTagusgX pa3sBUTHS, [K-2 NJ-6I1K-2
- IPOUCXOXKIICHUH; NJ-7TIK-2

- JNIATCIIBHOCTU KYJIbTUBHUPOBAHUSA
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157 | Yto HEeoOX0aUMO /IS YCTICIITHOM a/laTalliy pacTeHU-
PETeHEePaHTOB, MOJIYYCHHBIX B YCIIOBUSX in Vitro (BEIOpaTh Bce Mpa-
BUJIbHBIC OTBETHI)?
- TIIATEJILHO OTMBITh PACTEHHE OT OCTATKOB MUTATEIbHOM CpE/ibl; TK-2 EEEEEE
- IPOBOJUTE a/IAITALIIO B CTEPUITBHBIX yCIIOBUAX; VI-7TTK-2
- HAKpbITh PaCTEHUE MJICHKOH/KOHTEHHEPOM
- IepecaiuTh PaCTEHUE HA CBEXKYIO MMUTATEIBHYIO CPEy 3a 2 CYTOK
JI0 alanTaluu

158 | Haubonee nerko mpoucxou pereHepaus No0eroB u3 CiIeIyrImx
THUIIOB KCIUIAHTOB (BO3MO>KHBI HECKOJIbKO OTBETOB):
- JIUCT;
- y3€I1 ¢ IOYKOM; W-511K-2
- cTeberb; I1K-2 NJI-611K-2
- CEMEHa, NI-7TIK-2
- IOYKa;
- CEeMSIINO0YKa,
- KOPEHb

159 | B xakoMm BuJie MaKpo- 1 MUKPO3JIEMEHTHI IOCTYNAIOT B PACTEHHUE U3
MUTATEILHOUN Cpebl?
- B BUJIC OKCHJIOB;
- B CBOOOJHOM qoo’pMe; VJ-STIK-2

NK-2 | WJI-6I1K-2

- B BUJIC HOHOB; VIT-7ITK-2
- B BUJI€ CBOOOTHBIX Pa/INKAJIOB;
- B BUJIE KUCJIOT;
- B BUJIE COJIEN

160 | KaminycHble KJIETKHA MOTYT pa3an4aThCs
- 10 MOP(OJIOTHH;
- 110 relfho)Hny; ’ VJ-STIK-2

NK-2 | WI-6IIK-2

- IGTUTHCS ACHHXPOHHO; VI-7TTK-2
- 110 HKCIPECCHH I'€HOB;
- BCE OTBETHI BEPHBI

161 | CeeroBasg KOMHATa — 3TO KOMHATAa, II€
- IPOU3BOJIAT BBEJICHUE IKCIIAHTOB B KYJIbTYpY in Vitro; W]I-5T1K-2
- TOTOBST MUTATEIILHYIO CPENY, [K-2 NJ-6I1K-2
- BBIPAIIIMBAIOT PACTEHUI, C KOTOPBIX OTOMPAIOT SKCIUIAHTHI; NI-7IK-2
- BBIPAIMBAIOT PACTEHHUs IOCJIE BBEJCHHUS B KYJIBTYpY in Vitro

162 | IlpaBuiia XpaHEHUsI XUMUUECKUX PEAKTUBOB JIJIsl IPUTOTOBJIEHUS
MUTATENBHBIX CPEJI:
- XHMU'ECKHE PEAKTUBbI CIIEAYET XPAHHTb B COOTBETCTBUH C HH- VIT-STTK-2
CTPYKIIMEH Ha YITaKOBKE; TK-2 VJL-6ITK-2
- XHMU'ECKHE PEAKTHBBI CIIE/YET XPAHHTD B XONIOMIBHAKE; VT-7ITK-2
- XMMUYECKHE PEaKTUBBI CIEyeT XPaHUTh B MOPO3UJIbHOM KaMepe;
- XUMHYECKHE PEaKTHUBHI CIIEIyeT XPaHUTh B KAy MpH KOMHAT-
HOH Temneparype

163 | ['ucrorenes — 3To hopMUpOBaHUE
- TIOJISIPHBIX CTPYKTYD; NA-5TIK-2
- KOpHEH; [K-2 WJ-6I1K-2
- i hepeHIMPOBAHHBIX TKAHEH; WJI-7IK-2
- KaJuryca

164 | MukpouepeHKOBaHHE — ITO: MK-2 NJI-511K-2
- pa3pe3anue cTebsl Ha 4acTH, YTOObI B KAXKJI0M (parMeHTe Haxo- NJI-611K-2
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IAIACh XOTs OBl OJIHA ITOYKA; N-7T1K-2
- Hape3aHue cTe0Is Ha YacTH TMHOM He Oosee 1,5 cM;
- Hape3aHue KOPHEeIJIoa Ha YacTu;
- Hape3aHUe Ha YacTU CTEPUIIbHBIX TTOOETrOB, YTOOBI B KAXKIOM
(dparmMenTe HaxoMJIaCh XOTsl ObI OJHA TIOYKA
165 | Crepunm3zanus MUTATEIBLHBIX CPEJ] OCYIIECTBIISIETCS (BBIOSPUTE BCE
NPaBUJIbHBIC OTBETHI)
- B cymmiibHOM 1mikady mpu temreparype 150-1800C; WJI-5T1K-2
- B JIJaMUHapHOM OOKCE C UCIOJIb30BaHUEM (PHIIBTPCTEPHIIN3ALINY; IK-2 NI-6I1K-2
- GUIBTPCTEPUIIN3ALMENA B YCIOBHUIX 1a00PaTOPUH; NJ-71K-2
- C TIOMOUIBIO CTEPUITM3YIOLINX PACTBOPOB;
- B aBTOKJIaBE
166 | KynpTHBHpOBaHUE CYCIIEH3MOHHOM KYJIBTYpBI KJIETOK OCYILECTBIIS-
eTcst
- B YCJIOBUSIX CBETOBOM KOMHATHI; NJI-5T1K-2
- B JJAMUHapHOM OOKCe; [1K-2 NJI-6I1K-2
- B aBTOKJIABE; WI-711K-2
- Ha IIeiKkepe;
- B TepMoiKady
167 | HampaBnenue nporecca opraHoreHesa B KyJlbType TKaHel 3aBHCHUT
OT:
- TEHOTHUIIA UCXOJIHOTO PACTCHHUS; NJI-511K-2
- BO3pacTa UCXOJHOI0 PACTCHUM; I1K-2 NA-6I1K-2
- COCTaBa MUTATEILHON CPEJIbI; NJ-7TIK-2
- (PM3MYECKUX YCIOBUI KYJIbTUBUPOBAHUS;
- BCE OTBETHI BEPHBI
168 | IIpsimoii smOpHoreHe3 — 3To GOopMHPOBAHUE
- KOpHEW U3 KIJIETOK Kayyca NJI-511K-2
- KOpHEH U3 KJIETOK SKCIUIaHTa IK-2 NJI-6I1K-2
- 3apOJBIIIENOA00HBIX CTPYKTYP U3 KJIETOK Kajiyca NJ-7TIK-2
- 3apOJBIIENOA00HBIX CTPYKTYP U3 KIETOK IKCIUIAHTA
169 | CrokoBbIe pacTBOPHI B KyJIBTYype iN Vitro — 3To:
- pacTBOPHI VISl IPUTOTOBJIEHUS CTEPUIIU3YIOLINX PACTBOPOB NJI-5TIK-2
- PacTBOPSHI AJI IPUTOTOBIICHUS IUTATEIILHON CPEJIbI IK-2 NJ-6I1K-2
- pacTBOPHI ISl CTEPHIM3AIINN PACTUTEIBHOTO MaTepuaa NI-7IK-2
- pacTBOpHI Tt 00e33apakuBaHus TTOBEPXHOCTEH
170 | B xadecTBe UCTOYHHKA AyKCHHOB HCIOIb
- Kunerun FRETRR HEET VJ-5TIK-2
I1K-2 NI-611K-2
- TunuaszypoH VIT-7TTK-2
- 2,4-nuxyiopheHOKCHYKCYCHYIO KHCIOTY (2,4-]1)
171 | Jns momyuerust 100 My KJIETOYHOM CYCIIEH3UM AOCTATOYHO ...T
CBEXKEH KAJUTYCHON TKaHU NJI-5TIK-2
- 20-40T MK-2 | WUJI-6IIK-2
- 23T WJT-7TIK-2
- 0,2-03r
172 | AykcuHBI BBI3BIBAIOT POCT KJIETOK PACTSHKEHUEM 32 CUET
- KJIeToyHOH auddhepeHIupoBKU VIT-STTK-2
- TIOBBIIICHHS KOHIICHTPAUHU (OCMOTHYECKOTO JTaBIICHHS
KJIETOYHOTO (:01(2?I Baxsoieﬁ ( ’ : 1K-2 UJ1-6IIK-2
WUJI-7TIK-2

- THOBBIMICHUA PACTAKUMOCTH KJICTOUYHBIX CTCHOK
- JCJICHHUA KIIETOK
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173 | LIMTOKUHUHBI HUHAYILHUPYIOT
- IATOKHHE3 WJI-5T1K-2
- KJIeTOYHYIO TU((HEepeHIIMPOBKY I1K-2 NJI-6I1K-2
- kieTounyro aeauddepeHnIupoBKy UJ-7TIK-2
- PaCTSHKEHHE KIIETOK
174 | Kakue CTpyKTypbl MOTYT (DOPMUPOBATHCS U3 KAJUTYCHOM TKaHU Ha
MATATENBHOMN Cpee
- BSMOpHOHIBI WJI-5T1K-2
- KOpHHU IK-2 NI-6I1K-2
- noberu UJ-7TIK-2
- TIOYKH
- BCE OTBETHI BEpHBI
175 | UckyccTBeHHBIE CEMEHA — ATO:
- sMOpuoubl B 000109Kax WJI-511K-2
- KPUOCOXPAHECHHBIE KIIETKU KaJllyca [1K-2 NJ-611K-2
- JKEJIMPOBAHHLIE KJIIETOUHEIE CTEHKH NI-7IK-2
- HEJ03pelble CEMEeHa B MUTATENIbHOW 000JI0UKe
176 | Crepunmzaiys 3KCIJIAHTOB BKJIIOYAET CJIEAYIOIINE ATAlbI (BBIOSpHU-
T BCE MPABUIIHHBIC OTBETHI)
- TIpeIBapHUTeNbHOE MPOMBIBAHUE IKCIIAHTA B MPOTOYHON BO-
JI€ OT YAaCTHI IPA3U U MBI K- gﬁggi:;
- crepwimu3anus B pactBope runoxsopura Hatpus NaOClI VT-7ITK-2
- CTepWJIHM3aIUs B pacTBOPE XJIOPUIA HATPHUS
- OTMBIBaHUE 3KCIUIAHTA OT CTEPUIIM3YIOIIETO pacTBOpa Mmop-
UUSIMU CTEPUIIBHOW TUCTHUIUIMPOBAHHOM BOJIbI
177 | Knerku kamtyca Ha3bIBatOT
- auddepeHINPOBAHHBIMU NI-511K-2
- HeauddepeHInPOBaHHBIMH I1K-2 NJI-6I1K-2
- nemuddepeHITPOBaHHBIMU NJI-711K-2
- penuddepeHIPOBaHHBIMU
178 | [Touemy crnemyeT NepUOANYECKU TIEPECaKMBATh KIETKH U TKaHU
pacTeHMii Ha CBeXHE MUTATENIbHbIE CPEIbI? NA-5TIK-2
- H3mensercs cocraB MUTATENBHOM CPEBI TIK-2 NI-6I1K-2
- VMeHbIIaeTCs KOMMUECTBO BO3AyXa UA-7T1K-2
- Bospacraer puck KOHTaMUHAIIUU
179 | DmOpuorenes — 3To:
- (dopMupOBaHHE KaJlTyca U3 IKCIUIaHTa VIT-STTK-2
- (¢opMupOBaHHE MTOYEK U TOOErOB U3 TKAHEW JKCILIaHTa MK-2 VII-6TTK-2
- ¢opMHpOBaHHE U3 TKaHEH IKCIUTAHTA KaJllyca, a 3aTeM T10- VT-7ITK-2
YeK U 00eroB
- (opMupOBaHHE YMOPUONJIOB M3 KIETOK IKCIIAaHTA
180 | AGciu3oBas KuciaoTa — GUTOrOPMOH, KOTOPBI B KYJIbType in Vitro
- CTUMYJIHpYeT (hopMHUpOBaHUE 3aPOIBIIICH VIT-STTK-2
- IMPEPBIBAET ITOKOU MTOYEK MK-2 VIJI-611K-2
- CTUMYJHPYET CHHTE3 XJIopoduiia VI-7TTK-2
- CTUMYJIMPYET POCT 00ETroB B JUTHHY
- CTUMYJIHPYET KOpHeoOpa3oBaHUe
181 LICTI;I)?MO)KG:T CIIY’)KHTb KCIJIAHTOM TIPY BBEJICHUU B KYJIbTYpY TKa- WIL-STTK-2
: MK-2 | WJI-6IIK-2
- Yacrtu nBerka WIT-7TIK-2

- Yacrtu crelus
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- Briceuku nucra

- I'mmokoTwin

- Kopens

- Bce oTBETHI BEpHBI

182

Bribepure BO3MOXKHBIE CITOCOOBI MUKPOKIIOHAJIBHOTO PA3MHOKEHHS
(BO3MOYHBI HECKOJIBKO BAPUAHTOB OTBETA):

- KyJIbTHBHPOBAaHUE MUKPOCIIOP

- aKTUBALUS CYLIECTBYIOUINX MEPUCTEM

- KyJIbTHBHPOBAHHUE CEMSIIOUYCK

- IpSAMOI OpraHoreHes

- HEIpsIMOU OPraHOTEHE3

- IpsMoii SMOpHOTeHe3

[1K-2

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

183

OCHOBHOE IPEUMYIIECTBO MUKPOKJIOHAJIBLHOT'O Pa3MHOKEHHS ITEpe]
JIPYTUMH CIIOcO0aMM BETE€TATUBHOTO Pa3MHOKEHHS PACTEHHH

- BBICOKHI KOX(QPHUIUEHT pa3MHOKECHHUS

- HCIOJI30BaHUE NMUTATEIBHBIX CPEJ

- pabota B maboparopuu

[1K-2

WJI-STIK-2
WJT-6TTK-2
WJI-7TIK-2

184

Jlis nonydenust 6e3BUpyCcHOro MaTepuaa kaprodesns HeoOX0IMMO

- BBECTU B KYJIbTYpY MEPUCTEMBI KapTOPEs U MOTYyUUTh
MUKPOKITYOHH

- NPOBECTU IPEABAPUTEIBHYIO TEPMOTEPAIINIO, 3aTEM BBECTH
B KYJIbTYPY MEPUCTEMBI KapTo(desst U HOIyIUTh MUKPO-
KITyOHU

- IIPOBECTH TEPMO- U XUMUOTEPAIUIO, 3aTEM aHAIIU3 MUKPO-
KJIyOHEW Ha HaIW4Yhe B HUX BUPYCOB

- IIPOBECTH NPEABAPUTEIbHBIN aHAJIN3 BBOJUMOIO B KYJIbTYpPY
Marepuala Ha HaJlM4ue U cocTaB BUpycHOU nHpekuuu. [Ipu
HE00XO0IMMOCTH IPOBECTH TEPMO- U/UIIM XUMUOTEPAITUIO B
3aBUCHMOCTH OT COCTaBa BUPYCOB. BBeCTH B KyJIbTYpYy I1O-
Jy4EeHHbIe MUKPOKJIYOHH Ha HaJIM4YUe B HUX BUPYCOB.

[1K-2

WJT-5TIK-2
WJT-6T1K-2
WJT-7TIK-2

185

[Ipsimoit opranorenes — 371o:

- (opmupoBaHHUE KaJuTyca U3 FKCIUIAaHTA

- (opmupoBaHUE OUEK U3 TKAHEH IKCIUIAHTA

- (opmupoBaHue U3 TKaHEH KCIUIaHTa KaJlTyca, a 3aTeM I0-
YeK U M00eroB

- (opmupoBaHuE SMOPUOUIOB U3 KIETOK HKCIJIAaHTa

- (dopMHpOBaHME U3 TKAHU HKCIUIAHTA KaJulyca, a 3aTeM dM-
Opuou0B

[1K-2

WJT-5TIK-2
WJT-6TTK-2
WJT-7TIK-2

186

Bei0epute criocoOb! monydeHus: yABOSHHBIX TaljIon/I0B:
- KYJIbTYpa MHKpOCIIOp
- KYJIbTypa MEpPUCTEM
- COMaTHYeCcKHil sMOpHOreHes
- KylIbTypa OyTOHOB
- KYJIbTypa IbLJIbHUKOB
- KyJbTypa 3aBsi3eil
- KyJbTypa HEOIUIOJIOTBOPEHHBIX CEMS3a4aTKOB (CEMSIOUEK)
- KyJIbTypa OIUIOJIOTBOPEHHBIX CEMI3a4aTKOB (CEMSTOUEK)
- METOJ rarionpojroccepa

[K-2

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

187

DakTOpPBI, BIUAIOIINE HA YCIIEX ITOIYyYEHUs YABOCHHBIX I'alNIONIOB
B KYJIbTYp€ MUKPOCIIOP:
- TEHOTHUII JOHOPHOI'O pacTEHUs

[K-2

WJI-5TIK-2
UJI-6TIK-2
WJI-7TIK-2
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CTaaus pa3BUTHUS JOHOPHOTO PACTEHUS
CTaaus pa3BUTUS MUKPOCIIOP

YCIIOBUS BBIpAIIMBAHUSI JOHOPHOI'O PACTEHUS

IJIOTHOCTB CYCIIEH3UH KYJIbTUBUPYEMBIX MUKPOCIIOP
COCTaB NIUTATENBbHOMN cpebl IPU KYJIbTUBUPOBAaHUM MUKPO-
cop

COCTaB IIUTATENILHOM cpeabl A pereHepalun

BCE IEPEYUCIICHHOE

188 MeTox co3aaHusi MOJEKYIISIPHBIX MAPKEPOB C UCTIOIb30BAHUEM
pectpukrassl 1 MmeueHHoro JJHK-30H1a Ha3biBaeTcs:
- SNP UJ1-5TIK-2
- RAPD [1K-2 NJ-6I1K-2
- RFLP NJ-711K-2
- SSR
- AFLP
189 K K010MHHAaHTHBIM MapKepaM OTHOCATCS CIEIYIOIINE MapKePhI
(BbIOEpUTE BCE MPABUIIBHBIE OTBETHI):
- RAPD WJI-5T1K-2
- ISSR [1K-2 NI-611K-2
- SNP NA-711IK-2
- AFLP
- RFLP
190 MeTox co3aanusi MOJIEKYIISIPHBIX MAPKEPOB C UCTIOIB30BAHUEM
Habopa pecTpUKTa3, COCTOSILEr0 U3 YaCTO U PEJIKO PEXYILUX pe-
crpukras, u [I1{P Ha3bBaercs:
~ISSR NI-5TIK-2
- RAPD I1K-2 I/II[—6H§—§
. SNP NA-711
- AFLP
- RFLP
191 MonexynsipHbie MapKephl 00J1a/1at0T CBOMCTBAMU, OTINYAIOIIH-
MHCS OT UX TUIOB MapKepoB:
- He Hgl\l/)[}e,:IﬂIOTCSI O BI())SJII;P'ICTBHGM BHEIIHEH CpeIbl H]I-STIK-2
y NK-2 | WJI-6I1IK-2
- B3aUMOJEWCTBYIOT C IpYTMMU MapKepamu VIT-7ITK-2
- UX MEHbIIE, YeM JIpYyruX MapKepoB (MOPPOIOTHUECKUX,
OMOXMMHYECKHX )
192 SNP Bo3HHKaIOT B pe3ynbraTe:
- VHBepcHii CHKBEHCOB U3 HECKOJILKUX HYKJIEOTHIOB VJL-STIK-2
- Toueunbix myranui TIK-2 VJ-6IIK-2
! WJ1-7T1K-2
- Tpancnokaruit yuactkos JJHK
193 Jnis co3iaHust MOJIEKYJISIPHBIX MapKepoB HEOOX0IMMO UMETh
(BbIOEpUTE BCE MPABUIIbHBIE OTBETHI):
- JIHK nomynsuu nokosnenus F1 u poautensckux hopm W-5TIK-2
- JIHK pacmennstomeiics nonynsauuu F2 unu BC u poau- [K-2 WJ-6I1K-2
TENLCKUX HOpM WJI-7TIK-2
- 3HaHUe TeHETHKH HacJel0BaHUs MpU3HaKa
- Ilpu3Hak He JOJKeH ObITh NOTUMOP(HBIM
194 BP:;?EEI;IHe MEXy MapKepaMH B TCHETHUECKUX KapTax yKa3bl WIL-STTK-2
MK-2 | WJI-6IIK-2
- KonnuecTBo HyKJIEOTHAOB MEXIY MapKepaMu VII-7TTK-2

KonnyecTBo pekoMOMHALIMN MEXAY MapKepaMu
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- KonunuecTBo HyKII€OCOM MEXAY MapKepaMu
- KoamyecTBO CaliTOB pECTPUKIIMN MEXKY MapKepaMu

195 QTL moKychl KONMMYECTBEHHBIX MPU3HAKOB CBA3aHBI MEXIY CO-
Ooit: WA-5TIK-2
- DeHOTUIINYECKHU
- FeeHe(’)TI/I‘IeCK;C TK-2 WJ1-6I1K-2
W-7TIK-2
- Odusnuecku
- buoxumnueckun
196 st kaprupoBanus QTL ucrmonb3yror:
- CranpapTHble METO/IbI KAPTUPOBAHUS NJI-511K-2
- CaazbiBanue ¢peHoTunmueckoro nposisienus QTL ¢ mapke- IK-2 NI-6I1K-2
pamu NJI-711K-2
- Wnentudukanus oTAETBHBIX JOKYCOB
197 VYKaxkuTe TEXHOJIOIMU CEKBEHUPOBAHUS C JUIMHHBIM IIPOYTEHU-
eM (BbIOepUTE BCE MPABUIILHBIE OTBETHI):
- 1o Canrepy VIJT-STIK-2
- Mumina I1K-2 NA-611K-2
- PacBio MIL-TIIK-2
- MinON Oxford Nanopore
198 Kakoe oTKpbITHE JIETJIO B OCHOBY TEHOMHOTO PEIaKTHUPOBAHUS
CRISPR/Cas:
- HanomopoBoe CeKBEHMPOBAHUE WA-STIK-2
I1K-2 NI-611K-2
- CucreMmsl pecTpUKTa3 VI-7TTK-2
- HWmmyHnurer y 6akrepuii
- IlomyueHue peKOMOMHAHTHBIX OEJIKOB
199 Kakoii Habop pepMEHTOB HCIIOIB3YeTCs ISl IPUTOTOBIICHHS
MperapaToB XpOMOCOM PacTEHUM? NJI-511K-2
- TpoTeasa, IeJlIoaza I1K-2 NJI-6I1K-2
- LIeJUII0JIa3a, IEKToINa3a, aMuiIasa N-711K-2
- IeJUII0JIa3a, eKTOoIra3a, IUTOXeJInKas3a
200 Yro Takoe Temneparypa IUIaBJIeHUs IpaiMepoB?
- Temmnepatypa, Tie Bce mpaiiMepbl HAXOAITCS B
OJIHOLIETIOYEYHOM COCTOSIHUU
- Temmnepatypa, T1ie MOJIOBUHA MTPaiMEPOB HAXOUTCS B
OJIHOLIETIOYEYHOM COCTOSIHUU WA-5TIK-2
- Temmnepatypa, rae Bce nmpaiiMepsl THOpUAN30BaHbI APYT C IK-2 WJ1-6I1K-2
ApyromM NA-711K-2
- Temmnepatypa, rae nonuMepasa pacijieTaeT BTOpUYHbIE
CTPYKTYPBI ITOJIOBUHBI NTpaiiMepoB
- Temmnepatypa, rae npaiimepbsl rTuOpUIN30BaHbl JPYT C APY-
T'OM Ha MOJIOBUHY JUIMHBI
201 Myrarenes — 3T10:
- U3MEHEHHUs B HYKJICOTUAHOH mocnenoBarenbHocTn JJHK
€CTECTBEHHOTO (CIIOHTaHHBIC MYTAIMH) WJIA BBIHYXJICHHO-
TO/UCKYCCTBEHHOTO (MHAYLIMPOBAaHHBIE MYTAIllUH) TPOUC-
XO)K}ICI}-]II/ISI (i yrauum) e HJ1-51IK-2
.| TK-2 | UI-6IIK-2
- momudukanus Mmonekyiasl JJHK 6e3 usmenenus camoit VT-7ITK-2

HYKJIEOTUIHOU nocnenoBarenbHocTu JJHK
- MOJIU(UKAIMK HACJIEACTBEHHOIO MaTepHaja HEeMOJIOBBIX
KJIETOK TeJia (COMaTUYeCKue KIETKH)
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5.3.2.2. Bonipocsl /1Jis1 YCTHOTO ONpoca

Conep:xkanue

Komme-
TEeHLUA

WK

Krnaccudukanus MmetonoB snexktpodopesa.

[1K-2

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

Metoauka MpoBeACHUs BEPTUKAIBHOTO IeKTpodopesa OeIKoB.

[1K-2

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

Hcnons3oBanue auiekTpodopesa B CENEKIMH U CEMEHOBOJICTBE.

I1K-2

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

OcHoBHBIC HaIlrpaBJICHUA OMOTEXHOJIOTUYCCKUX I/ICCJIGI[OBaHI/If/'I.

I1K-2

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

[IurarenpHble cpeabl A KyJIbTUBUPOBAHUS M30JIMPOBAHHBIX
KJIETOK U TKaHEH.

I1K-2

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

VYcioBus KyJIbTUBUPOBAHUS W30JMPOBAHHBIX KIETOK M TKAHEH
pacTeHui.

[1K-2

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

KynbTypa KaJulyCHBIX TKaHEH.

[1K-2

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

Mertoapr I111P-anamm3a

I1K-2

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

Meroauka nposenenus I11P-ananuza

I1K-2

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

10

HCHOJ’IIBYGMHG MOJICKYJISIPDHBIC MAPKCPHI.

I1K-2

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

11

Hcnons3oBanne JIHK mapkepoB B ceeKIIMM pacTEeHUN

[1K-2

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

12

OcHOBEI MapKepHOﬁ CCJIICKIIHH.

[1K-2

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

13

MapKepHaz CCJICKIUA IpH CO3JaHNHU aHAJIOT'OB.

[1K-2

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

14

Bexropasie monekyisl JITHK.

I1K-2

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

15

Meroas! koHCTpYUpoBanus rudpuaabix JJHK in vitro.

[1K-2

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

16

Bexrops! 11 nepenoca JIHK B kieTku pacTeHuil.

[1K-2

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

17

Tpchq)opMaum{ XJIOPOIIACTOB U UX HUCIIOJIB30BAHUC B OHoTeX-
HOJIOT'HH.

[1K-2

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

18

Mertons! BBenenus rudpunnsix JJHK B kinerku.

[1K-2

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

19

Metoabl 0TOOpa THOPUAHBIX KIOHOB.

I1K-2

WJI-5TIK-2
WJI-611K-2
WJI-7TIK-2

20

Metoael pacmiupoBKH HYKJICOTUIHOW TOCIEIOBATEIIHBHOCTH
JIHK.

I1K-2

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

21

Ammundukarus mociueaoBareasHoctei JTHK in vitro.

I1K-2

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

22

Ammundukarus mociaegoBareasHoctei JTHK in vitro.

[1K-2

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

23

[TepeHOC TEHOB C MTOMOIIBIO BUPYCOB.

[1K-2

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

24

OCHOBHBIE 3TAIIBI IMOJIYYCHUA TPAHCTCHHBIX paCTeHHﬁ.

I1K-2

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

25

KynpTrypa kajmyca u CyClIeH3HOHHBIE KYJIbTYPbI KJIETOK.

I1K-2

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

26

HOJ'Iy‘lCHI/IC IMPOTOILIACTOB.

I1K-2

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

27

ArpobakrepuanbHas HHPEKIHS.

[1K-2

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

28

OnuHBI U UX POJIb B UHPEKIUH.

[1K-2

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

29

Bekropsr Ha ocHoBe Ti mia3mu

I1K-2

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

30

Yro Takoe IIa3MHUJHBIC BEKTOPLI.

I1K-2

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

31

Yro Takoe MojiekysspHbld Mapkep (MM)? Omnpenenenue moHs-
g MM. CpoiictBa MM.

I1K-2

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

32

YeMm npuHImnuanbHo omimyarores SSR mapkepsl ot ISSR map-
KepoB?

[1K-2

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

33

Kakue SNP sBastorcs cunonumuueckue, a kakue SNP HecuHo-
HUMHYECKHuE?

[1K-2

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

34

CKOIBKO rpymnm CHOCIUICHUA IIPU COCTABJICHUN T'CHECTUYCCKUX
KapT B UACAJIC NOJIZKHO OBITH Y JUIUIOU 0B U aJ'IJ'IOHOJ'II/IHJ'IOI/IIlOB?

[1K-2

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

35

[Touemy Mexay OBYMsI MapKepaMmu, MpUHAAJIEKAIIUMU K OJHOM
IpyIIe CLUEIUIeHUs HE MOXXET ObITh peKoMOMHauui Oosiblie
50%7?

[1K-2

WJI-5TIK-2
WJI-6T1K-2
WJI-7TIK-2
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36 | MOHO JIM IPOBECTH KapTHPOBaHHE MapkepoB B F1 momysmsuu? NJI-511K-2
I1K-2 N-6I1K-2
WJ1-711K-2
37 | Ha yem ocHOBaH NpuHIUT KapTupoBanus QTL? W-5TIK-2
[1K-2 NJI-611K-2
WJ1-711K-2
38 | [IpuHumn cekBeHnpoBanus 1o CaHrepy. NJI-51IK-2
[1K-2 NJI-611K-2
NJI-7TIK-2
39 | Yem ornmuarorcst CrRNA u tractrRNA u kakoBbl X (QYHKIIUH B N-5T1K-2
cucreme penaktuposanusi CRISPR/Cas? IIK-2 NJI-611K-2
NJI-7TIK-2
40 | KaxoBbI ycnoBus Jisi HOKayTa (BBIKIFOYCHHUS) I'eHa C UCIIOJb30- N-5T1K-2
BaHueM cucrembl CRISPR/Cas? [TK-2 NI-611K-2
NJI-7T1IK-2
41 | YeMm NpUHIUNUAIBHO OTIMYAIOTCS JBE CUCTEMBI MapKepoB, OC- W-511K-2
HOBaHHbIE Ha MuKpocaTteuTax: SSR u ISSR? [1K-2 NJI-611K-2
WJ1-711K-2
42 | Ilpuanun AFLP-cucTemMbl MapKHpPOBAaHUSI OCHOBAH Ha TPEX «KH- N-5T1K-2
Tax». Kakux? [1K-2 WJI-6I1K-2
WJ1-711K-2
43 | Moryt nu ucnoib3oBarbess SNP B HEKOAMPYIONMX Y4acTKax B WJI-5I1K-2
Ka4yecTBE MapKepoB? [1K-2 NJ-6I1K-2
NA-711IK-2
44 | IlpyHOIMO W3MEPEeHUs] KOHICHTPALUH HYKJICHHOBBIX KHCIOT C NJI-511K-2
nomouisio NanoDrop. Uro 0003Ha4aroT cieayroume napaMeTpsl: I1K-2 NI-6I1K-2
equHuIa u3mMepenust A260, otHomenue 260/2807 WA-7TIK-2
45 | Temneparypa kakoro mara [II[P sBisiercs M3MeHsIeMbIM Tapa-
METpOM IIpM TOCTaHOBKE peakuuu ¢ oOblyHOM  Tag- TK-2 g§:2g§§
nosnuMepaszoit? Kakue eme mapamerpsl MPOrpaMMbl SIBISIFOTCS VLT-7ITK-2
epeMeHHbIMU?
46 | Kakoli KOMITOHEHT 3JIEKTPO(OPE3HOTO TENsl 3aBHCUT OT MPEIIIO-
NA-511K-2
JaraemMoro pasMmepa anamuzupyemoro ¢parmenra JIHK? Yro TK-2 WIT-6TTK-2
ele CleAyeT MoaAdupaTh, UCXOJS U3 3TOT0 pa3Mepa IpU MocTa- VIJI-7TIK-2
HOBKE 3J1ekTpodopesa?
47 | KakoBa poJib rarjouHbIX PACTCHUN B CECKIIUH? NJI-5TIK-2
[1K-2 Na-6I1K-2
WJ1-711K-2
48 | Kakue cymecTByIOT CIIOCOOBI CO3[aHus TallJIOUIHBIX PACTCHUI? N-5T1K-2
I1K-2 Na-6I1K-2
NA-7T1K-2
49 | Yo siBrIsieTCs IEPBUYHBIM AKCIIAHTOM TIPH aHJIporeHe3e? NI-5T1K-2
[IK-2 WJ1-611K-2
NA-711K-2
50 | Yro sBnsieTcs MEPBUYHBIM SKCIIJIAHTOM IIPH THHOTeHe3e? WJI-5T1K-2
[IK-2 UJ1-611K-2
WJ1-711K-2
51 | Yro sBnsieTcs MEpBUYHBIM SKCIUIAHTOM MTPH apTeHOTeHe3e? NJI-5TIK-2
[1K-2 N-6I1K-2
WJ1-711K-2
52 | Uro BBI 3HAETE O MOJYYCHHUHU TaIUIOMIHBIX PACTCHUH B YCIOBHSIX NI-511K-2
in vitro? [1K-2 NJ1-611K-2
WJ1-711K-2
53 | Kakum 00pa3oM ramiaouaust pacTeHUI MO3BOJISET YCKOPATH Ce- [IK-2 NJ1-5T1K-2

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

54 | Kakwue (hakTophl, OKa3bIBAIOT BIMSHUE HA YaCTOTY aHApOTreHe3a? NJI-5TIK-2
MK-2 | UI-6IIK-2

NJ-7T1IK-2

95 | Yro 3acTaBisieT MUKPOCIIOPY MEPEUTH ¢ TaMeTO()UTHOTO Ha CITO- NJ-5TIK-2
POQUTHBIN MYTh pa3BUTHSA? [1K-2 NJI-6I1K-2
NJI-7TIK-2

56 | Uto Takoe KpHocoXpaHeHHe? NJI-511K-2
MK-2 | WI-6IIK-2

WJI-7TIK-2

57 | Uro Takoe KpUONPOTEKTOPHI U KaKOBA UX POJIb B KPHOKOHCEPBa- W-511K-2
LU paCTECHUM? [1K-2 NJI-6I1K-2
WJI-7TIK-2

58 | HazoBuTe BCrOMOTaTeIbHBIE METOJBI KJIETOYHOH WH)KEHEPHU NJI-511K-2
pacTeHuii. B ueM pasnuume STUX METOJ0B MEXIY COOO0M? I1K-2 NJ1-611K-2
NJ-7T1IK-2

59 | Kakue MeTopl TO3BOJISIOT MPEOIOJIETh MPOraMHYIO M MOCTTaM- NJI-5T1K-2
HYIO HECOBMECTHMOCTh PACTEHHUIA? [K-2 WJI-611K-2
NJ-711K-2

60 | Kakme cymecTBylOT CrocoObl KyJbTHBHPOBAHUS H30JIMPOBAH- NA-5TIK-2
HBIX 3apojpIlieii in vitro? [K-2 WJI-611K-2
NJ-711K-2

61 | Kakum OBbI BBI BOCIIOJIB30BAIIMCH METOJIOM, YTOOBI COXPAHUTH U WJI-5T1K-2
OBICTPO PA3MHOXKUTD LICHHBIN THOPU? I1K-2 NJ-611K-2
WJI-7TIK-2

62 | Yro Takoe M30IMPOBAaHHBIN MPOTOILIACT? N-5TIK-2
I1K-2 NJ-611K-2

WJI-7TIK-2

63 | KTo BHepBbIe BBIICINI H30JIMPOBaHHBIE TpoTOILIacThl? M3 kako- NJI-5T1K-2
ro oonekra? I1K-2 NJI-611K-2
NJ-711K-2

64 | Ha yeM OCHOBBIBAETCSl METOJ COMAaTHYECKOW THOpUAN3AIIN? NJI-5T1K-2
MK-2 | UI-6IIK-2

NJI-711K-2

65 | Kakue (hepMEHTBI M OCMOTHKH MPUMEHSIOT JJISI M30JIMPOBAHUS NI-511K-2
MPOTOIJIACTOB? I1K-2 NJI-6I1K-2
NJ-711K-2

66 | M3 xakuX pacTUTEIBHBIX OOBEKTOB MOKHO MOJIYYHUTh MPOTOILIA- WJI-5I1K-2
CTHI? [1K-2 WJI-6I1K-2
WJI-7TIK-2

67 | Kakue ycrnoBus M MUTATENbHBIE CPEAbl IPUMEHSIOT IS KyJIbTH- WJI-5T1K-2
BHPOBAHUsI H30JMPOBAHHBIX IIPOTOIIACTOB? 11K-2 WJI-611K-2
WJI-7T1K-2

68 | Uepe3 CKOJIBKO 4acOB BOCCTAHABIMBACTCS KJIETOYHAS CTCHKA Y NJI-5T1K-2
npoToriacta? [1K-2 NJI-6I1K-2
WJI-7T1K-2

69 | Kakoe mpakTHueckoe MPHUMEHEHHE MMEET METOJ COMAaTHYECKON NJI-5T1K-2
THOpUIU3AIIH? [1K-2 WJI-6I1K-2
WJI-7TIK-2

70 | Yo Takoe KIeTOYHas ceaeKuus? NJI-5TIK-2
MK-2 | UI-6IIK-2

WJI-7TIK-2

71 | Ha kakuX 00bEKTaxX MOXKHO IMPOBOUTH KIETOYHYIO CEIICKIIHIO? WJI-5I1K-2
MK-2 | UI-61IK-2

WJI-7TIK-2
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72 | Kakue mpuembl HEOOXOIAMMO HCIOJIb30BAaTh MPH MPOBEIACHUU NJI-5I1K-2
KJIETOYHOM CEJIeKITIHU? [1K-2 N-6I1K-2
WJI-7TIK-2
73 | KakoBa cxema CeJIeKIMU pacTeHui in Vitro? NJI-511K-2
[1K-2 NJI-6I1K-2
WJI-7TIK-2
74 | Kakue ycioBUsi HEOOXOAUMBI JIJIS TTOJTYYCHHSI CTA0MIIBHO YCTOM- NJI-5TIK-2
YUBBIX JIMHUN KJIETOYHBIX KYJIbTYp? 1IK-2 WJ1-611K-2
NJ-7I1IK-2
75 | Kak BBl jgymaere, NpH HCIOJB30BaHUHM KICTOYHOW CENCKIIUH NJI-5TIK-2
YCKOPSIETCS UJIM YBEIIUYUBAECTCS B IIPOJO/DKUTEILHOCTH IIPOLIECC [1K-2 N-6I1K-2
KJIACCMYECKOH cesleKuu? NJI-711K-2
76 | Kak MOXHO MOJYYHTh PACTECHUS, YCTOWYHMBBIC K aOMOTHUECKUM NJI-5TIK-2
(akTopam okpyxaromeii cpeapi? IIpuBenure npumMepsl. IIK-2 NJ-6I1K-2
NJI-7TIK-2
77 | B ueM mpeuMyIecTBa KJIETOYHOM CEICKIMH B YCIOBHSX IN Vitro N-5TIK-2
110 CPABHEHHUIO C KJIACCUYECKUMU METOIAMH CENEKIINHN? I1K-2 NA-6I1K-2
NJ-7IIK-2
78 | Pacckaxkure O cxeMe KJIETOYHOW CEJICKIIMW, HalpaBJICHHOW Ha NJI-5TIK-2
HOJIy4€HNE PACTEHUM, YCTOMYMBBIX K IPHOHBIM OOJIE3HSM. [K-2 NJ-611K-2
NJ-7IIK-2
79 | Kakue crpeccoBbie (akTOpbl MOKHO NMPHUMEHSATH B paboTax o NI-5T1K-2
KJIETOYHOM CEJIeKIIMM Ha YCTOWYHMBOCTh pacTeHUil k ¢uromaro- [1K-2 NJI-611K-2
reHam? NJI-7TIK-2
80 | PacckakuTe O JOCTHIKCHHUSX COBPEMCHHOW OHOTEXHOJOTHMH B NA-5T1K-2
cenekiu pacrenuii B Poccuu u B mupe? 1IK-2 NJ-611K-2
W-7TIK-2
5.3.2.3. 3agaum 1Jis1 NPOBEPKU YMEHUI H HABBIKOB
Kommne-
Ne Conep:xanue S— NAK
1 | Onummre nopsinok nposenenus [1LP-ananusa. NJ-5TIK-2
[K-2 | WUJ-6IIK-2
WJ-7T1K-2
2 | OnummTe MopsIIOK IPOBEIACHHUS Tellb-3JeKTpodopesa ISl TeTSKIINN W-5TIK-2
pesynbraros [11[P-ananm3a. [K-2 | WI-6IIK-2
WA-7T1K-2
3 | BoccranoBute nopsinok nposenenust FISH:
- IETEKIUs TPOOBI NA-511K-2
- Ipe1oOpaboTKa IUTOJIOTMYECKUX MPEnapaToB IK-2 NJI-6I1K-2
- OTMBIBKA OT THOPHUIN3AIIMOHHON CMECH NJ1-7T1K-2
- rudbpuan3anus
4 | OnumuTe 3Tabl U YCIOBUS CTEPUITU3AIUH TIOCYIbl © HHCTPYMEHTOB WA-5TIK-2
npu paboTte B KyJIbType in Vitro. [1K-2 NI-6T1K-2
WJ-7T1K-2
5 | OnummTe 3Tanbl ¥ YCIOBUS CTEPUIIM3ALUN PACTUTEIHHOIO MaTepu- NJ-511K-2
ana. TIK-2 NJI-6I1K-2
NJI-7T1K-2
6 | OnummTe STansl U YCIOBHS CTEPHIIN3AINA MTUTATSIBHBIX CPE/T. WJI-511K-2
[K-2 NJI-6I1K-2
UJ-7T1K-2
7 | PaccunTaiiTe 4MCiI0 MUKPOPACTCHHM, KOTOPOE MOXKHO TOJYYUTHh B WJI-5T1K-2
ron npu ko3 duirente pa3MHoOKeHus JaHHOTO Buaa pactenuii K=6 | TIK-2 NA-611K-2
U JUIMTENBLHOCTH naccaxkei P=30 queii. NA-711IK-2
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8 | PaccumuTaiite HeoOXoanMoe BpeMsl M KOJUYECTBO SKCIUIAHTOB JJIS NJI-STIK-2
noydeHust 1 000 000 pacrenuii npu koddduruente pazmaoxenus | [1K-2 WJI-6I1K-2
JIaHHOTO BHJA pacTeHuil K=6 W-7TIK-2

9 | 3BecTHO, YTO AJIS CO3JaHMs HOBBIX COPTOB PACTEHUH HCHOJIB3YIOT
MeTOA OTAaNeHHON rubpuamsanuu. OAHAKO B pe3yiabTaTe CKpEIlH-

BaHNs JIBYX BUJIOB BOSHUKACT IOCTIaMHas HECOBMECTHMOCTD, KOTO- | . - gﬁéﬁié
past MPOSBISETCA B HU3KOM BCXOXKECTH CEMSTH HJIH TTOJIHOM €€ OTCYT- VIT-7TTK-2
crBuM. [Ipennoxxure TEXHOJOTHIO, HANPaBIECHHYI0 Ha COXPAaHEHHE

MIOJTYYCHHBIX THOPUIOB.

10 | [Ipu ruOpuaM3anMK 9acTO BO3HUKAIOT (PU3HOJIOTHYECKUE U MOPdO-

JIOTHYECKHE Oapbepbl HECOBMECTUMOCTH POIUTEIBCKUX  (HOPM. K- gﬁégﬁ:g
Ha3zoBute mMeTos, Mo3BONIAIONIMUI TPEOA0NIETh IPOraMHYI0 HECOBME- VIT-7ITK-2
CTHUMOCTb PACTCHHH.

11 | JIns co3manmsi reHOPOHIA LEHHBIX KJIETOK M TKaHEH pacTeHHui in
VItro mpuMeHSIOT METOJ KpUOKOHcepBaluu. [Ipu 1aHHO# TeXHOIO-

I'MH BCTPEYAETCs psAA TPYAHOCTEH, CBSI3aHHBIX C 3AILUTON KJIETOK U NJI-5TIK-2
TKaHEH OT OCMOTHYECKOIO CTpecca M MX MeXaHWdeckoro paspymre- | I1K-2 NJ-611K-2
HUS B pe3ysibTaTe 3aMopakuBaHusA. Kakum o0pazoM MOKHO 3allu- NI-7IK-2
TUTh KIETKH OT OCMOTHYECKOTO CTpecca W MEXaHWYECKOTO IOBpE-

KJIEHUS B pe3yJIbTaTe 3aMOpaKUBaHMs?

12 | 1nda co3gaHus pacTeHUH MOCONIHEYHHKA, YCTOMUUBBIX K (uUTOnaro-
reny Sclerotinia sclerotiorum, B kadecTBe CeleKTHBHOIO (hakropa
IPUMEHSIOT KyJIbTypaibHblil GuiabTpaT naroreHoB (K®). durtorok- WIT-STTK-2
cuyHoCcTh K@ orjeHHBaroT o npopacTaHuio CEMSIH U UX OMOMeTpu- [K-2 VIJI-6T1K-2
4YecKMM IoKa3aTenaM. Paccuuraiite ¢urorokcuunocts K®, ecnu B V- 7TTK-2
KOHTPOJIbHOM BapHaHTE BbICOTA HAJA3E€MHOM 4acTH IMPOPOCTKOB MOJI-
coJiHeuHUKa cocTasiseT 4,3 cM, a B Bapuante ¢ KO — 3,7 cm. O0b-

SICHUTE [IOJyYEHHBIE PE3YJIbTaThI.

13 | Paccuuraiite, ckonbko He0OX0auMO B3sTh 19%-HOro pactBopa ru- NI-5TIK-2
noxJjoputa Hatpus juis npurotosienus 300 mi 2%-nHoro pactBopa | [TK-2 NJI-6I1K-2
TUTIOXJIOPUTA HATPUSI JJIsl CTEPHITH3AIINH SKCIIAHTOB. W-7TIK-2

14 | OnHYM W3 BaXKHBIX ATANOB TMOJYYEHHUS] HOBOTO CEJICKIIMOHHOTO Ma-

Tepuaia sBJIeTCs BKIIOYEHUE B CEJNEKIMOHHBIM Mpoliecc ramion- WI-5TIK-2
HBIX pPacTEeHHH, MOJIYYeHHBIX IyTeM aHzaporeHe3a. Kakme daxtopsr | [TK-2 NJI-6I1K-2
OKa3bIBAIOT BIMSHKME HA MEPEXOJ C TaMeTO(MUTHOTO HA CIOPOQHT- NI-7IK-2
HBIH MyTh Pa3BUTHS MUKpoOCHOp in Vitro?

15 | Jlng 0340pOBJIE€HUS IOCAAOYHOTO MaTepuana OT BUPYCOB MPUMEHs-
10T TpU crocoba: 1) u3onupoBaHue MepUCTeM; 2) TepMoTepanus; 3) WI-5T1K-2
xumuotepanusa. OObsicHUTe, oueMy Ui noiydeHus 6e3supycHoro | [IK-2 NJ-6I1K-2
[0CaJI0YHOr0 MaTepHaya BEreTaTUBHO Pa3sMHOMXKAEMBIX KYJIbTYp HC- UA-7T1K-2
MOJIb3YIOT KYJIBTYpPY H30JIMPOBAaHHBIX MepUcTem?

16 | Kakum 00pa3oM MOKHO OTIPECIIUTh TarluIOMIHBIC PACTEHUS 1O KO- WI-5T1K-2
JIMYECTBY XJOPOIUIACTOB B 3aMBIKAIOIIMX KJIETKaX yCThHIl Ha mpu- | I[IK-2 NJ-6I1K-2
Mepe CaxXapHOW CBEKJIbI? NJI-7TIK-2

5.3.2.4. Ilepeuens Tem pedepaToB, KOHTPOJIBHBIX, pacuyeTHO-Tpaduyecknux pador

He npenycmotrpeno

5.3.2.5. Bonpocs! 1151 KOHTPOJILHOI (pacyeTHO-Tpaduyeckoii) padoThl

He npenycmoTtpeno
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5.4. Cucrema onieHUBaHHUA JOCTHKEHHUS KOMIIETEHIINA

54.1. OIIeHKa JOCTHKEHHS KOMIETEHIIMH B X0/e HpOMe)l(yTO‘lHOﬁ arrecranmun

[1K-2 CniocoGen pa3pabarsiBaTh METOMKH MIPOBEICHHS SKCIIEPUMEHTOB, OCBAMBATh HOBBIE Me-
TOJbI UCCIICAOBAHUS

Nunukatopel noctmkenus kommnereHuu [1K-2 Howmepa BonpocoB u 3a1au
BOIPOCHI IO
KOI[ Coz[epxcaHI/Ie BOIIPOCHI K 3a1a44 K BOIIPOCHI | KYpCOBOMY
OK3aMEHY 9K3aMCHY K 3a4€CTy IPOCKTY
(pabote)
3HaeT METOJMKY HCCeAoBaHUN B 00Ja-
WJI-5T1K-2 | cTH  CeleKIu, CeMEHOBojCcTBA W Omo- | 1-40 1-16
TEXHOJIOTUHU
YMeeT coCcTaBisATh MIPOrpaMmy HCCIIE0-
WI-6I1K-2 | BaHUi, B TOM YHCIIE C MCIOJIb30BaHUEM 1-40 1-16
COBPEMEHHBIX METOJI0B MCCIICJOBAaHUMN
HaBpiku pa3paOOTKH METOAMK MpOBEIe-
WN-71IK- | Hus 3KCIIEPUMEHTOB, B TOM YHUCIE C HC- 1-40 1-16
2 MOJIb30BAHUEM COBPEMEHHBIX METOOB
HCCIICIOBAHUS

5.4.2. OneHka J0CTHKEHHsI KOMIIeTEHIINIi B Xoe TCKYLIECro KOHTPOJIAA

IIK-2 Cnocoben paspabaTeiBaTh METOAMKH IIPOBENCHUS DKCIIEPHMMEHTOB, OCBAUBATH HOBBIE
METO/IbI UCCIIENOBAHMS
WHauKaTophl JOCTHXKEHHs KomieTeHuu [TK-2 Homepa BompocoB u 3a1au
3a7a4u
BOHpOCBI JUISL
Kon Coneprxanue BOTPOCHI YCTHOTO | MPOBEPKHU
recros ompoca | YMEHHUH U
HABbHIKOB
3HaeT METOAMKY MCCIIENOBaHUM B 00JacTH
WJI-5T1K-2 | celneKuuu, CEMEHOBOACTBA M OHMOTEXHOIO- 1-200 1-80 1-16
MM
VYMeeT COCTaBIsAThH MPOrpaMMy HCCIIENOBa-
WJI-6I1K-2 | Huii, B TOM YHUCJIE C MCIIOJB30BAHHEM CO- 1-200 1-80 1-16
BPEMEHHBIX METOJI0B MCCIIEN0BAHMI
HaBbikn pa3pa0OTKM METOIHMK IPOBEICHHUS
IT-7TTK-2 SKCIIEPUMEHTOB, B TOM YHUCJIE C MCIOJbL30- 1-200 1-80 1-16
BaHHWEM COBPEMEHHBIX METOJIOB MCCIIEI0BA-
HUS
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6. YueOHo-MeTOAUYEeCKOEe U HH(POPMAINIMOHHOE O0ecnieYeHue JUCITUTNTIMHBI

6.1. Pexomennyemas aureparypa

bubnuorpaduueckoe onucanue

Tun uzmanus

Bun yuebnou
JUTEPaTyphl

HaymoBa, A. A. OCHOBBI KJIETOYHON HHKEHEPUU pacTe-
HUI [371eKTpOHHBIN pecypce] : mpakTukyM / A. A. Haymoga,
T. A. HaymoBa, C. A. KycaueBa— OnektpoH. nmaH. (1
¢aiur) .— Caparos : Byzosckoe o6pazoBanue, 2019 .— 45
¢. — Kuura naxoautrcs B mnpemuym-epcuu OBC IPR
BOOKS. — Bech cpok oxpaHbl aBTOPCKOTO IMpaBa .—
Texct .— anexrponnsii .— ISBN 978-5-4487-0511-3

YyeOHas

OcHoBHasA

Axynos, T. P.
MonekynsapHas OMOTEXHOJOTHS [ DIEKTPOHHBIA pecypce] :

yuebnuk s By3oB / Skynos T. P., @auszoB T. X. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021 .— 160 c.
— Kuwura u3 xomiekunu Jlanp - BerepuHapus u CelnbCKoe
xo3siictBo .— ISBN 978-5-8114-8733-2 .— <URL:
https://e.lanbook.com/book/179623

VYyebHoe

OcHoBHas

[Menkyno C. H. I'enernyeckass WHXKEHEpUS [3IEKTPOH-
HBII pecypc] : yueOHo-cipaBouHoe nocobue / C. H. Illen-
KyHOB .— [eHermdeckas wumxkeHepusi, 2023-05-21 .—
OnektpoH. naH. (1 ¢aitn) .— HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M31aTenbcTBO, 2017 .— 514 ¢. — Kuu-
ra Haxonutca B npemuym-sepcun ObC [PR BOOKS..—
ISBN 978-5-379-02024-8.

VuebHoe

JlononHuTENbHAS

['eneTnueckre OCHOBHI cesekiuu pacteHuid. Tom 4. buo-
TEXHOJIOTHS B CEJIEKIIMH pacTeHuid. [ eHOMUKa 1 reHeTuye-
CKas MHKeHepus [3nmekTpoHHsblil pecype] / O. FO. Ypbano-
Buy, 1. B. Ky3smunkas, H. A. Kaprens [u np.] ; mox pe-
nmakiuen A. B. Kunsuesckuii ; JI. B. XoTbemeBa .— I'ene-
TAYECKHE OCHOBBI CeleKIUM pacTeHuil. Tom 4. buorexno-
JIOTUS B CENEKIMM pacTeHui. ['eHOMHKa M reHeThyeckas
umxeHepus.— MuHck : benmopycckas Hayka, 2014 .— 654
c. — Knura nHaxomurcs B mpemmym-Bepcun ObC PR
BOOKS.— ISBN 978-985-08-1791-4 .

VYuyebHoe

JlononHUTENbHAS

CyBopoBa, I'.H. TexHonoruu KJIoHUPOBaHMS 3epHOO000-
BBIX U KPYISTHBIX KYJIBTYD : METOINYECKHE PEKOMEHIAINN
/ [T".H. CyBoposa, C.B. bo0kos, I'.B. Cob6onesa] ; Bcepoc.
Hayy.-ucciel. UH-T 3€pHOO00O0BBIX U KPYISHBIX KYIbTYp
— Mocxksa : Bcepoccutickuit Hay4YHO-
UCCJIEIOBATEIbCKUA MHCTUTYT 3€pHOO00OBBIX M KpYIIsi-
HBIX KyJbTYyp, 2005 .— 19 c.

YuyebHOE

I[OHOJ'IHI/ITCJ'IBHaH

IlepcnekTHBHBIE HAaNPaBJICHUS B CEIEKIUH U CEMEHOBOI-
CTBE [DJIEKTPOHHBIN pecypc]: METOAUYECKUE YKA3aHHUSI 110
OCBOEHUIO AUCHMILIUHBI AJIs 00y4aronuxcs Mo HarpasJe-
Huo 35.04.04 "Arponomus" HampaBieHHOCTh Cenekius,
COpPTOUCIIBITAHUE U CepTU(UKAIMS CEMSH CEeIbCKOXO035M-
CTBEHHBIX KYJbTYp / BOpoHEeXCKHii TOCYAapCTBEHHBIN ar-
papubiii yausepcutet; [cocT. E.A. Topon] .— Boponex :
BopoHexXCKuli rocy1apCTBEHHBIM arpapHblii YHUBEPCUTET,

Metoanueckoe



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%9D%D0%B0%D1%83%D0%BC%D0%BE%D0%B2%D0%B0,%20,%20%D0%90.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%AF%D0%BA%D1%83%D0%BF%D0%BE%D0%B2,%20%D0%A2.%20%D0%A0.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/179623
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=26237&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=25042&TERM=%D0%A1%D1%83%D0%B2%D0%BE%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%93.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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2021
7 | ArpapHas Hayka [Mepuoanueckoe
8 | BecTHUK pOCCHUIICKOM CEITbCKOX035MCTBEHHOW HAYKH [Teproxnaeckoe
9 | Hoctmxenus Hayku u TexHuku AITK [epunognueckoe
10 | 3epHOBOE XO35MCTBO [Tepronnaeckoe
11 | Poccuiickas cenbCKOXO03iCTBEHHAs HayKa ITepuoanueckoe
12 | Cenexkuusi, CEMEHOBOJICTBO M T€HETHKA [Mepuoauueckoe
13 | CenbCKOXO03sIiCTBEHHAS OMOIOTHS [Mepuoauueckoe

6.2. Pecypcol cetu UHTepHeT

6.2.1. D1eKTPOHHBbIE OUOJINOTEYHbIE CHCTEMBI

No HazBanue Pa3zmerenune
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6nbanoreka BIAY http://library.vsau.ru/
6.2.2. Ilpodeccuonasibubie 0a3b1 JAHHBIX U HHPOPMALIMOHHbIE CHCTEMBI
Ne Hazsauwne Pasmentenune
1 |Tloprtan OTKpPBITBIX JaHHBIX PD https://data.gov.ru/
2 |Cupasounas npaBosas cucrema Koncymnsrant [Timoc http://ivo.garant.ru
3 | Arpapnas poccuiickast HHPOPMAIOHHAS CHCTEMA. http://www.aris.ru/
4 I/IH(l)OpMaL[I/IOHHaSI CHCTEMA 110 CEJIbCKOXO3SHCTBEHHBIM http / /agriS. fa0.0rg /
HayKaM U TCXHOJIOT'MsM

6.2.3. CaiiTbl 1 HUHGOPMAIHOHHBbIE MOPTAJBI

Ne Hazsanue Pasmemienue

1 | Bce T'OCTwor http://vsegost.com/

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

3 | ®I'bY Poccenbxo3neHTp https://rosselhoscenter.com/

7. MaTepHaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecredeHne JUCIUILTHHbI

7.1. IlomeieHus 1JIs BeleHUs1 00pa30BaTeJIbHOIO Npouecca u 000pyAoBaHue

7.1. IlomemieHus1 1JIs1 BeJleHUs1 00pa30BaTeJIbHOIO Npouecca u 000pyAoBaHue

HammenoBanue nmomereHuid Ui MPOBEACHUS BCEX BUAOB y4eO-
HOW JESITeTHbHOCTH, IPEIyCMOTPEHHON YYEOHBIM IIJIAHOM, B TOM
Yyclie TIOMEIEHHS IS CAMOCTOSATEIbHONW PaboThI, ¢ yKa3aHHEM
NepevHsi OCHOBHOTO 000py10BaHUs, yueOHO-HATIISIIHBIX TOCOOUI
Y UCTIOIB3yEMOT0 MMPOTPaMMHOTO 00eCTIeYeHUs

Anpec(MeCTOIOIOKECHIE) TTOMEIIICHUN
JUISA TIPOBEICHUS BCEX BHUJIIOB Y4eOHOM
JEeSITeTBHOCTH, PEayCMOTPEHHOM
y4eOHBIM MIaHOM( B Cllydae peann3a-
My 00pa3oBaTeIbHON MPOrpaMMBI B
ceTeBoil (opMe JONOIHUTEIBHO yKa-



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://vsegost.com/
https://gossortrf.ru/
https://rosselhoscenter.com/
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3pIBACTCSI HAWMEHOBAaHWE OpraHU3a-
IIUU, C KOTOPOU 3aKITFOYEH JOTOBOD)

YueOHas ayAuTOpHsl Uil IPOBEACHUS 3aHATHI JEKIMOHHOTO TH-
Ma: KOMITIEKT y4eOHOi MebenH, JeMOHCTpalmoHHOe 000pyIoBa-
HUE W y4eOHO-HarJsgHbIe MOCOOMS: IUIAHIIEThI, repbapuu, pac-
TUTENIBHBIA M TaOJIMYHBIN MaTepual, JUANO3UTHBBI U CIIANBI,
(GUIBMBL, ONIPEACTUTENN PACTEHNH., HCTIONIB3YEMOE IPOTPAMMHOE
obecneuenne : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunexc bpaysep/Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Jlaboparopusi, ydeOHasi ayauTOpWsl ISl TEKYIIETO KOHTPOJS H
MPOMEXXYTOYHOW aTTEeCTAI[H: KOMIUIEKT YydeOHOW mebenu, ne-
MOHCTpPAIMOHHOE 000pyIOBaHKME U yUeOHO-HATIISIIHBIC TOCOOUS,
nabopaTtopHOe O00OpYAOBaHUE: PA3JIaTOYHBIA MaTepuan Uit
oTpezeNieHNs BUIOB U PA3HOBHIHOCTEH MIICHUIIBI, OBCA, STIMEHS,
NOJBUIOB KYKYypy3bl, TaONMM4HBIA MaTepuan, damku Iletpw,
¢unpTpoBanbHas Oymara, pasaH4yHBIE COpPTa C.-X. KYJbTYp, pas-
OOpHBIE JOCKH, IIIATENH, BECHI, JIMHEHKH, CHOIIOBOW MaTephal
JUTSL anpoOaIiu c.-X. KyJIbTyp, MUKPOCKOIIBI, BECHI, BIaromep,
nuahaHOCKOII, CYSTUUK CEMSH

YyeOHast ayauTopusi Ui TPOBEICHHS TEKYIIEro KOHTPOIS U
MPOMEXXYTOYHON AaTTeCTalliH, WHIWBUAYAIBHBIX W TPYIIOBBIX
KOHCYJIbTallMi: KOMIUIEKT Yy4eOHOH MeOenu, KOMIbIOTepHas
TEXHHMKa C BO3MOXXHOCTBIO MOJKIIOUYEHUs K cetu "MHTepHer" u
obecrie4eHneM JIOCTyla B OIIEKTPOHHYIO HH(DOPMAIMOHHO-
00pa3oBaTeIbHYI0 Cpely, IEMOHCTPAIMOHHOE O00O0PYAOBaHUE H
y4eOHO-HarJISIHbIC TTOCOOUS, HCIIOJIb3yeMOe POrpaMMHOe o0ec-
neuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sunmexc Bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice .....

[lomemenne st XpaHEHU W TPOQPIITAKTUIECKOTO OOCTYKUBa-
HUS yaeOHOTO 000pyIOBaHMs: MeOeb sl XpaHSHHUS U 00CTyKH-
BaHUs Y4eOHOTO OOOpYAOBaHHSA, CIEIHAIU3UPOBAHHOE 000pY-
JIOBaHUE JJIS PEMOHTA KOMIIBIOTEPOB

[lomemenune mist XpaHeHHWS W NPOPUIAKTHYECKOTO OOCITYkKH-
BaHMs y4eOHOTO 00OpYJOBaHMs: KOMIUIEKT MeOenH, KOMIIbIO-
TepHAs TEXHHWKA C BO3MOXHOCTHIO MOAKITIOUECHHS K ceTu "WH-
TepHET" U 00ecrieYeHneM JIOCTyNa B 3JEKTPOHHYI0 WH(pOpMAaIu-
OHHO-00pa30OBaTEeNFHYID Cpely, UCIHOIb3yeMOe MPOTPAMMHOE
ooecnieuenne MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sumexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, mebenp
JUISL XpaHeHUs1 U O0CITy)KUBaHUsI yueOHOTO 000pyIOBaHUs, Jie-
MOHCTpAIlMOHHOEe 000pyJOBaHUEe U Yy4eOHO-HAIIISHBIC TOCO-
oust

[Momemenne anst caMOCTOSTETFHONW PabOThI: KOMIUIEKT Yy4eOHOM
MeOenH, KOMIBIOTEpHAs TEXHHKAa C BO3MOXHOCTBIO TOJKITIOYE-
Hus K cetn "HMHTepHET" M o0OecredeHueM J0CTyma B 3JIEKTPOH-
HYI0 HMH()OPMAIMOHHO-00pa30BaTeNbHYIO Cpely, HCIIOJIb3yeMOoe
nporpamMmHoe obecnieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sumexc Bpayszep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

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

394087, BopoHexckas 001acTh,
r. Boponex, yn. Muuypusa, 1, a.267

394087, Boponexckas 00acTs,
r. Boponex, yn. Muuypuna, 1, a.246 a

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1, a.117,
118

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1, a.269

394087, BopoHexckast 001acTh,
r. Boponex, yn. Muuypuna, 1, a.232 a

7.2. IlporpammHoe obecneyeHue

7.2.1. IllporpaMMHoOe o0ecniedeHre 0011ero Ha3HAYEHU s
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No HasBanune Pasmenienne
1 |Omnepauunonnsie cucremsl MS Windows / Linux 1K B nokanbHO# cetn BTAY
2 |Iaketsr opucHbix nprtokenuii Office MS Windows / OpenOffice 1K B nokasnbHOM cetn BTAY
3 |IIporpammer st mpocmotpa daitnoB Adobe Reader / DjVu Reader 1K B nokanbHO# cetu BLTAY
4 |Bpaysepsl Sunekc bpaysep / Mozilla Firefox / Internet Explorer I1K B nokanbHol cetn BIAY
5 | AatuBupycHas nporpamma DrWeb ES 1K B nokanpHOM cetn BITAY
6 |TIporpamma-apxuBatop 7-Zip 1K B nokanbHO# cetu BLTAY
7 |Mynstumenna npourpeiBatens MediaPlayer Classic I1K B nokanbHOM cetu BI'AY
8 |Ilmatdopma onnaitH-oOydeHus eLearning server 1K B nokanpHOM cetn BLTAY
9 |Cucrema xommbroTepaoro tectiupoBanust AST Test I1K B nokansHO# cetn B[TAY
7.2.2. Cnenmaau3npoBaHHoOe IPOrpaMMHoe o0ecrieyeHue
Ne HazBanue Pasmemenue
1 |ITaket ctaTucTH4ecKoil 06pabOTKK MaHHBIX Statistica I1K ayzn.122a (K1)

8. MesxkaucunnInHAPHbIE CBA3H

Jucruruza, ¢ kotopoit Heooxo- | Kadenpa, Ha koropoit npenonaercst | [loanucek 3aBeayroiie-

JIMIMO COTJIACOBaHUE JMCHUIIIIMHA ro kadenpoit

JICKIIMHN

HMuHOBalMOHHBIE TEXHOJIOTUM B CE- CCJ'IGKI_[I/II/I, CECMCHOBO/JCTBA U ouo-

TEXHOJIOIr'MH

IIpunoxenne 1
JIMCT meproanvecKux MPoOBEepPoOK padoyei MporpaMmbl
1 HH(pOpManusi 0 BHECEHHbIX M3MEHEHMAX

JIOKHOCTHOE JIMII0 Hotpebrocts,
’ B KOPPEKTUPOBKE
MIPOBOJIUBIIIEE MTPO- Nudopmanns 0 BHECEHHBIX
BepKy: ®.1.0 Jara YKa3aHUEM COOTBET- M3MEHEHISIX
: ®.N.0.,
CTBYIOIIIUX Pa3/IeliOB
JOJIKHOCTh HWIX pasit

paboueil mporpamMmbl

3aB kadeapoii ce-
JICKIIMH, CEMEHOBO/I-
CTBa U OMOTEXHOJIO-
ruu ['oneBa I'.T".

IIpoTokon
Nell ot Her
05.06.2024

PII akTyanu3upoBana Ha
2024-2025 yu.rog
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