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TIOJITOTOBKHU

HanpagneHHOCTB buonorus
(npodunb)

dopma obyueHus OuHas

Kadenpa-pazpabotuuk  buonoruu u 6MOTeXHOIOTUH

Beimyckaroirjasi Kapeapa buonoruu u 6MOTeXHOIOTUH

OIIK-5.1 TIpuMeHsieT 3HaHUSI TIPUHIUIIOB COBPEMEHHON OMOTEXHOJIOTHH, TPUEMbI TeHEeTHUeCKOM
WH)XeHepyuy, 0CHOB HaHOOUOTEXHOIOTUH, MOJIEKYJ/IIPHOTO MO/Ie/TMPOBaHUs

OITK-5.2 OrjeHrBaeT W MPOTHO3UPYET IePCHeKTUBHOCTh OOBEKTOB CBOel TMpodeccroHanbHOU
JesITeJTbHOCTH /17151 OMOTeXHO/IOTUUeCKUX TIPOU3BO/ICTB

OIIK-5.3 OrmpegensieT OHOMOrMUECKYr0 0€30MacHOCTb TIPOAYKIUH OMOTEXHOJIOTHUECKUX M
OroMeIUIMHCKUX TIPOM3BO/ICTB

[1K-3.1 IIpoBOAUT 3KCIIEPUMEHT B COOTBETCTBUU C YCTAHOB/IEHHBIMU TOJITHOMOYUSIMU

Tun
C/I0JKHOCTH
BOMpoca

IIpoBepsiemasn 3apaHue

KoMIIeTeH uA

BapuaHTBI 0TBETOB

OIIK-5.1

TOTUTIOTEHTHOCTh
pacTUTebHOU K/IeTKU
(BBIOEpUTE OJTUH
TpaBUJIbHBIN OTBET U3
3a/IaHHOTO CIHCKA)

1. pa3sBuUTHE K/IETKH OT MOMEHTa
BO3HUKHOBEHHUSI B pe3yJibTaTe
TMpeALIeCTBYIOIIEro Ie/IeHus [0
pasjienieHus Ha JiBe HOBbIe K/IeTKU WIH
Jl0 ee CMepTH

2. mpotiecc obpa3oBaHUs
3apOoZIbIIeno[OOHBIX CTPYKTYP
(SMOpPUOKIOB) B KY/IbType TKaHU U
KJIETOK TTyTeM, HallOMUHAIOII[UM
HOPMaJIbHbINA 3UTOTUYECKUN
IMOpuoreHe3

3. CBOWMCTBO K/IETOK Pean30BaTh CBOIO
reHeTUYeCKyr0 WH(POPMALHIO s7pa,
obecrieurBaroIIyIo UX
v depeHITMPOBKY U pa3BUTHE 0
1[e/IOT0 OpraHu3Ma

Huskuii

OIIK-5.1

YcnoBus in vitro
(BBIOEpUTE OUH
TpaBU/IbHBIN OTBET U3
3a/IaHHOT'O CITHCKA)

1. BbIpanMBaHUe paCTUTELHOTO
MaTepHasa B yCJIOBUSX TUAPOIIOHUKU

2. BbIpalllBaHUe )XUBOI'O MaTepuasa B
eCTeCTBeHHBIX yCIOBUSX

3. BbIpalljMBaHMe )XMBOI'O MaTepyasa «B
CTeKJIe», Ha UCKYCCTBEHHBIX
MMTaTe/IbHBIX CpeJiax, B aCeNTHUeCKUX
YCJIOBUSIX

Huskuii

OIIK-5.1

OnyxosieBble KJIeTKY B

1. 6e3 ayKCHHOB

Huskuii




YCI0BUSAX In Vitro
CTIOCOOHBI Ie/TUTHCS U
pacTH Ha TTUTATeTbHBIX
cpefax:

(BBIOEpUTE OUH
MPaBU/IbHBIN OTBET U3
3a/IaHHOTO CITUCKA)

2. 0e3 BUTaMHHOB

3. ¢ uroropMoHamMH ¥ BUTAMUHAMHM
4. c aHTUOMOTHKAMU

5. 6e3 ayKCUHOB U IATOKHHUHOB

OIIK-5.1 HemuddepeHLMpOBKa 1. ¥Croib30BaHMs 3aracHbIX MUTaTeTbHbIX Huzkuii
CIeljuaJvM3UpOBaHHbIX | BellecTB
KJIETOK B KYJIbTYype in 2. pa3pylleHus CrieLuaan3upoBaHHbIX
Vitro HauUMHaeTCs C: K/IETOUHBIX OpraHe/iI: XJI0po-, XpPOMO- U
(BbIOEpUTE OUH JIEVIKOT/IaCTOB
TpaBW/IbHBIN OTBET U3 3. U3MeHeHus urcsia pubocom u
3a/]JaHHOTO CITMCKa) 3/1eMEHTOB 5H/|0T1/1a3MaTUYeCcKOro
peTUKyIyMa
4. BO3pacTaHUs uuCIia 371eMEeHTOB
aririapara ['ombmpxu
5. yBe/lMueHUs pa3Mepa U Yucja siipbliek
6. BCe Tepeync/ieHHble U3MeHeHUs
OITK-5.1 Haubonbias 1. nar-caze Hu3kuit
MUTOTHYECKast 2. (haze 3KCIIOHEHLMA/IbHOT0 POCTa
aKTUBHOCTb Ka/uTyCHOM | 3. InHelHo! (a3e
KyJIbTYpbI HabmojaeTcst | 4. 3aMeZJIeHHOTO POCTa
B: 5. cTaljuoHapHoU (aze
(BbIOEpUTE OJTUH
MpaBWIbHBIM OTBET U3
3a/IJaHHOTO CIHCKA)
OIIK-5.1 Bo3HuKHOBeHUe 1. HoBoOOpa3oBaHWEM KJ/IETOK M TKaHeu Cpegnuii
KaJI/TyCHOU TKaHU MyTeM pa3MHOKeHUs
CBSI3aHO C: v depeHIIMPOBaHHbBIX KIETOK
(BbIOEpUTE OAMH 2. VHAYKLYEeH KJIeTOYHOTO JieJIeHu],
TpaBU/IbHBIN OTBET U3 CIIOCOOHOCTH K KOTOPOMY KJleTKa
3a/JaHHOrO CITMCKa) rorepsijia B rporecce aAuddepeHLPOBKH
1. 3. mpoueccoM BO3HUKHOBEHUS
pacTeHUs U3 KJIeTOK 3apOJbIILIEBOTO
MellKa
OIIK-5.1 [ns KynbTUBUpOBaHUs | 1. cellyuune Cpennuii
KJ/IETOUHBIX CYCIIeH3Ul | 2. KUAKue
WCI0JIb3YIOT 3. TBepple, XUAKUe
MMTaTe/bHbIe CPefibl: 4. Xupikue, Mony>XUaKue
(BbiOEpHITE OJVH | 5. IOJIy>KUJKHe
TpaBWIbHBIN OTBET W3
3a/JaHHOrO CITMCKA)
OIIK-5.1 YcraHoBute 1. ayKCuHBI Cpennun
COOTBETCTBUE MEXY 2. IUTOKUHUHBI
(uTOoropmoHamu 3. rub6epesuIHbBI
A. B-uHponmun-3-yKCcycHasi KUC/I0Ta
B. T'ub6eppesioBas Kuciora
B. Unponun-3-macsisiHasi KUC/I0Ta
I'. 3eatun
. 2,4-nuxnopheHOKCUYKCYyCHasi KUCI0Ta
E. 6-dypdyprnamyHonypuH (KMHETUH)
E. NN-audenun-moueBrHa
OIIK-5.1 IIpu K/10HA/ILHOM CpepHun

MHUKDPOPd3MHOXEHUHU




TOTOMCTBO 00/1a7jaet
reHeTU4YeCcKou
(BIIHCaTh CI0BO)

OIIK-5.1 Kakoi1 s/1eMeHT 1. 6-pypdbypunamMmuHoIypuH (KUHETHH) Cpepgnuii
MATaTeTIbHOM CpeJibl 2. caxaposa
BbI3bIBAET 3. B-ungomM-3-yKCycHast KUCI0Ta
JenrddepeHLPOBKY 4. 3eaTvH
KaJITyCHBIX K/IeTOK? 5. rubbeperyioBast KUCI0Ta
(BbIOEpHTE OJWH
TpaBWIbHBIN OTBET U3
3a/IaHHOTO CIHCKA)
OIIK-5.2 MarounbiMu sBsitOTCSE | 1. KOHLleHTpupoBaHHbIe B 10-40 pa3 Cpegnuti
pacTBOpHI (BeIOEpHUTE pacTBOPbI MaKpOCOIen
O/IVH TIPaBUJIbHBIN 2. paboume pacTBOpbI MUKPOCOJIeH
OTBeT W13 33/JaHHOTO 3. BBITSDKKA U3 HE3peJibIX 3ePHOBOK
CITMCKA) KYKYPY3bl B IIepPHO/] MOJIOYHOU
CIIeJIOCTH
4. pacTBOpbI (PUTOTOPMOHOB
OIIK-5.2 IIpy MHOrOKpaTHOM 1. «npuBbIKaHUE» TKaHU, T.e. Cpennui
riepeHoce KasiyCHOM npuobpeTeHue aBTOHOMHOCTHU 1o
TKaHU Ha CBEXYIO OTHOILIEHHIO K TOPMOHaM
MUTaTe/IbHYIO Cpefly 2. 3HaAYUTE/IbHOMY ocnabeHuro
BO3MOJKHO (BbIOepuTe CTMIOCOOHOCTH ~ Ka/UTyCHBIX — KJIeTOK K
O/IVH TIPaBUJIbHBIN pereHepalyu 1|eJioro pacTeHust
OTBeT 13 33/laHHOr0 3. HeorpaHWuYeHHOe 4YMUCIO pa3 0Oe3
CITMCKA) BU/IMMbIX MaTOJIOTUA
OIIK-5.2 Kakyro cTpyKTypHYIO 1. MOAJep>KUBAIOT OCMOTHUECKOe Cpegnuii
(YHKIUIO B K/I€TKAaX U | [aB/ieHue, GU3KO0J0rMUYeCKYIO MONAPHOCTh
TKaHSIX BBITTOHSIOT KJIeTOK
uoubl K, Na, Ca, Cl, H? | o, BXOJIIT B COCTaB OPraHUUeCKUX
(BbIOEpUTE O/iH coeTuHeHui
TpaBH/IEHRIN OTBET 13 3. 00pa3yoT MaKpOMOJIEKYJTbI
38/|aHHOTO CTIMCKa) MUrMeHTOB (hOTOCHHTe3a (X0podusiia),
OKMCJINTeIbHO-BOCCTAHOBUTEJIBHBIX
(epmeHTOB (KaTasia3bl, IepOKCH/A3bI,
Mo/ eHONIOKCH/1a3bl)
4. SIBJISTFOTCS1 OMO/IOTYeCKUMHU
KaTajau3aTopaMu
OIIK-5.2 Yro u3 1. OTCYTCTBHE He0OXOAUMOCTH B Cpennui
TepeurcIeHHOr o He YKOPEHEeHUH M0/Iy4aeMbIX pereHepaHTOB
OTHOCHTCS K 2. BO3MO>XHOCTb MOJTyYeHUsI
MpeuMylecTBam HCKYCCTBEHHBIX CEMSH
COMAaTHUYeCcKOoro 3. CTabM/IbHO BLICOKHME TI0Ka3aTenu
sMbpuoreHesa Kak Pa3MHO’KeHUsI
0/THOT'O U3 CII0COO0B 4. OTCYTCTBHE BO3MO)XHOCTH
MUKPOK/IOHA/IbHOT O pa3BUTHSI COMAK/IOHA/IbHBIX BADUAHTOB
pa3MHOKeHUsI 5. BbICOKast 3(pheKTUBHOCTb U
pacteHuii? (Boibepure 5KOHOMUYHOCTb

O/IVH TPaBWIbHbIN
OTBET M3 33/JaHHOTO




CITHCKA)

OIIK-5.2 Cdepnl ipuMeHeHuUs 1. cesibcKoe X03SUCTBO Cpegnuii
TIPUMEHSIeTCs 2. Ty1IeBasi MPOMBIILIEHHOCTh
JIOCTVDKEeHUI reHHOM 3.dapMakosiornueckast IpOMBIILJIEHHOCTh
WH)XeHepuH (BbiOepuTe | 4. BCe OTBEThI BEPHBI
O/IUH TIPaBUIbHbIHN
OTBeT W13 33/laHHOTO
CIIMCKa)
[MK-3.1 [Ipoueccamu 1. puToropmoHbI Bricokuii
OIIK-5.3 (hopmMoobOpa3oBaHus 2. BUTAMUHBI
(mopdoreHes) B 3. yrieBo/ibl
Ky/bType TKaHel 4. monrcaxapu/ipl
yTPaBJIsitOT BelllecTBa: 1. 5. rubbepenvHbI
(BbIOEpUTE OVH
MPaBU/ILHBIN OTBET U3
3a[JaHHOTO CITHCKA)
[MK-3.1 [Ipy KaKUX yC/I0BUAX 1. B IIPUCYTCTBUM B IUTaTeIbHOU Bbicokuii
OIIK-5.1 HabrofaeTcst cpefie 2,4-J1 B KauecTBe ayKCcHHa
WHAYKIUST 00pa30BaHus 2. TpU NOJTHOM UCK/THOUYEHUU
a/IBEHTUBHBIX 1100€TOB? | IIUTOKUHUHOB
(BBIOEpPHTE HECKOJIBKO 3. TpH BHICOKOM COOTHOLIEHUU
[paBWIbHBIX OTBETOB MeX/y LUTOKMHMHAMU U ayKCUHaMU
13 3a/IJaHHOTO CTIMCKA) (100:1)
4. B OPUCYTCTBUU TOJILKO
L[UTOKUHUHOB
5. IIpY BBICOKOM COOTHOLLIEHUU
MeX/y ayKCUHaMH U LJUTOKWHUHAMU
6. TIpU OTCYTCTBUM peTy/IiTOPOB
pocTa B cpefie KyJIbTUBUPOBaHUS
[K-3.1 [7nst obecrieuenust 1. crapsle, AU depeHIIPOBaHHbIE TKAHU Bricokuit
OIIK-5.3 reHeTUYeCKOu 2. Mosnopple, cabopnddbepeHIPOBAaHHBIE
CTabM/IbHOCTH TKaH!
KJIOHUPYeMOro 3. MepucTeMbI TTo0Oera Wi KOpHS
Marepuasia B KauectBe | 4. K/IOoHbI nocsie 7-10 maccaxa
9KCIIJIaHTa 5. «IpUBBIKILIKE» TKaHU, BO3HUKAIOLI[1e
MpeJrouTHUTe/IbHee TIpY JAJTUTESTbHOM CyOKY/IbTUBUPOBAHUH
WCII0/1b30BaTh Kasutyca
(BbIOEpUTE HECKOBKO
TPaBU/IbHBIX OTBETOB
13 3aIJaHHOTO CTIMCKA)
[TIK-3.1 [Ipu akTHUBaLUU yrKe 1. masy1iHble ITOYKU Bricokuit
OIIK-5.1 CYLIECTBYIOIIMX 2. BepXYylleuHble JTUCTbS
MEpHUCTeM B KaueCTBe 3. amekc cTebsist
9KCTI/IaHTA UCTIONB3YIOT | 4. Mexaoy3/ue ctebst
(BbIOEPUTE HECKO/TBKO 5. KOHUMKU KOpHeH
TIPaBU/bHBIX OTBETOB
13 33/IaHHOTO CIIKCKA)
IMK-3.1 KakoBbI OCHOBHbIE 1. cmaboe dyHKIMOHHMPOBaHME Bricokuii
OIlK-5.3 (OTOCHHTETHYeCKOro anrnapara

TIPUYMHBI YBAJAHUS U
rubem MpoOHUPOYHBIX
pacTeHUl Ha 3Tare
ajlanTaryy K

2. TUI0XO BbIpa)KeHHasi CIIOCOOHOCTD K
00pa30BaHUI0 KOPHEBBIX BOJIOCKOB
3. oTCyTCTBUE B cpefie (GUTOrOPMOHOB




TTIOYBEHHBIM YC/I0BUSM
rpouspacTaHus’?

(BBIOEpUTE HECKOJIBKO
IMPpaBUJIbHBIX OTBETOB
13 33/IaHHOTO CIHCKA)

4. cnaboe pa3BuUTHe YCTBUYHOTO arrapara
5. mopakeHHe MOYBEHHBIMU MaTOreHaMU
BBICOKAW OCMOTHYECKUI TTOTeHLUal
TIOYBEHHOI'0 pacTBOpa

ITK-3.1
OIIK-5.3

B kauecTBe 1ipuurH
TIOSIB/IEHUSI
reHeTUUeCKon
reTeporeHHOCTH MOKHO
Ha3BaTh (BbIOEpHUTE
HEeCKOJIbKO TPaBUJIbHBIX
OTBETOB U3 3a/]JaHHOTO
CIMCKA)

1. reHeTHYecKasi reTepOreHHOCTh
MCXO/IHOTO MaTepHasa

2. HapyllleHe KOPpeJIsiITUBHBIX CBs3ei 1pu
BbI/le/IeHUU [TePBUUHOI0 3KCI/IaHTa U3
pacTeHust

3. AeliCTBYe KOMITIOHEHTOB Cpe/ibl
(MUHepasibHBIX coJielt).

4. nnurtenbHOe CyOKy/TbTUBMPOBAHKE, TIPU
KOTOPOM HaKarlIMBatTCs TeHeTHYeCKn
M3MeHeHHbIe KaJlyTyCHbIe KJIeTKU

Bricokuii




