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BBejeHHe B 0MOTEeXHO/IOTHIO, 3 ceMecmp

TO/ITOTOBKHU
HarpaByieHHOCTB Bbuosiorus
(mpodunb)

dopma obyueHUs OuHast

Kadenpa-pa3pabotunk  Buosioru 1 6M0TEXHOIOT U

Beimyckaroiijasi Kadezspa buonoru v 6MOTEXHOIOTHH

OIIK-5.1 TlpuMeHsieT 3HaHWS TPUHIUIIOB COBPEMEHHOUN OMOTeXHOJIOTHH, TIPUEeMbl FeHeTUYeCKOu
WH)XeHepPUH, 0CHOB HAHOOMOTEXHOJIOTHUH, MOJIEKY/IIPHOTO MOZIe/TUPOBaHUS

OIIK-5.2 OrieHrBaeT W TIPOTHO3UPYET TMEPCIIeKTUBHOCTh 0OBEKTOB CBOEM MpOodhecCHOHaTbHOM
JIesiITeJIbHOCTH /171 OMOTeXHOJIOTMUYeCKUX TIPOU3BO/ICTB

OIIK-5.3 Ormpegensier 6uOMOrMYecKyr0 0e30TaCHOCTb TIPOAYKIMM OMOTEXHOTOTUYECKUX U
OvoOMeIUIIUHCKUX TTPOH3BO/ICTB

[TK-3.1 ITpoBOguUT 3KCIIepUMEHT B COOTBETCTBUM C YCTaHOBJ/IEHHBIMHU TTOJITHOMOUHSIMU

IIpoBepsiemasn 3ajaHue BapuaHThI 0TBETOB Tun
KOMIIeTeHL{MSA C/I0)KHOCTH
BOIpoCa
OIIK-5.1 TOTUIIOTEeHTHOCTH 1. pasBuTHe KJIeTKA OT MOMeHTa Huskni
pacTUTeTbHOW KJIeTKU BO3HUKHOBEHUS B pe3yJ/ibTaTe
(BbIOEpHTE OJWH Npe/LeCTBYIOLIEro Je/IeHUs 10
NpaBWIbHBIM OTBET U3 pasziesieHus Ha /jBe HOBbIe K/IeTKW WIN
3a/IaHHOTO CITHCKA) [l0 ee CMepTHU

2. mipornecc obpa3oBaHUst
3apOBIIIeNo00HBIX CTPYKTYP
(3MOpUOKIOB) B KY/IbType TKaHU U
KJIETOK ITyTeM, HalTOMUHAIOII[AM
HOpMasbHbIN 3UTOTUYECKUI
sMbpuoreHes

3. CBOWCTBO K/IeTOK pean30BaTh CBOO
reHeTHUeCKyr0 MH(MOPMAIHIO S/1pa,
obecrieunBaroIIyr0 UX
nuddepeHLIMPOBKY U pa3BUTHE /10
11eJIOTO OpraHM3Ma

OIIK-5.1 Ycnosus in vitro 1. BbIpamBaHue paCTUTEbLHOIO Huszkni
(BbIOEpUTE OAUH MaTepuasa B yC/I0BUSX THJPOIIOHUKHU
NpaBWIbHBIM OTBeT U3 | 2. BbIpallliBaHUe )XUBOI0 MaTeprasa B
3a/JaHHOTO CITUCKA) eCTeCTBeHHBIX YC/I0BUAX

3. BbIpalllMBaHUe )XWUBOT'0 MaTepuasa «B
CTeKJie», Ha UCKYCCTBEHHBIX
MUATaTe/IbHBIX CPe/lax, B aCENTUUeCKUX
YCJIOBUSIX




OIIK-5.1 OmyxosieBble KeTKU B | 1. 6e3 ayKCHHOB Huszkui
YCJI0BUAX in Vitro 2. 6e3 BUTAMHHOB
CTIOCOOHBI fIeMUTBCI U | 3. C PUTOTOPMOHAMH M BUTAMHHAMU
pacTH Ha IUTaTeNbHBIX | 4. C aHTUOMOTUKAMK
cpefax: 5. 6e3 ayKCHHOB ¥ LJUTOKWHUHOB
(BBIOEpPUTE OJUH
MpaBWIbHBIN OTBET U3
3a/JaHHOT'0 CIIMCKa)
OIIK-5.1 HenuddepeHLipoBKa 1. ¥croib30BaHuMs 3aMacHbIX MTUTATe/IbHbIX Huzkuit
CrieliaIM3upOBaHHbIX | BeIlecTB
KJIETOK B KYJIbTYype in 2. paspyleHus CrieLaanu3upoBaHHbIX
Vitro HaUMHaeTcs C: KJ/IETOUHBIX OpraHesi: XJI0po-, XpOMO- U
(BbIOEpUTE OUH JIeMKOIIaCTOB
TpaBU/IbHBIN OTBET U3 3. U3MeHeHus urcia pubocoM u
3a/]JaHHOrO CITMCKA) 3/1eMEHTOB 5H/I0I/Ia3MaTUUeCKOro
peTHKyJiyma
4. BO3pacTaHUs YMCJ/ia 3J1eMEHTOB
armmapara ['omb/xu
5. yBeslMueHUs pasMepa M YMcia siipblek
6. BCe MepeyncieHHble U3MEeHeHHsI
OIIK-5.1 Haubosibimas 1. nar-gase Huskuii
MUTOTHUEeCKast 2. (ha3e 3KCIIOHEHLIMATBLHOTO POCTa
aKTUBHOCTh Ka/lTyCHON | 3. IMHeiHoi ¢ase
Ky/bTypbI HaO/mojaetcst | 4. 3aMe/iJIeHHOTO POCTa
B: 5. ctaljoHapHOM (a3se
(BBIOEpHTE OJIVH
NPaBWIbHBI OTBET U3
3aJJaHHOTO CIIMCKA)
OIIK-5.1 Bo3HukHOBeHUE 1. HoBoOOpa3oBaHWEM K/IETOK U TKaHel Cpennuii
KaJI/TyCHOU TKaHU IyTeM pa3MHOXXEHUS
CBS13aHO C: I depeHIIMPOBaHHBIX KIETOK
(BbIOEpHTE OUH 2. VHAYKLIYeN KJIeTOUHOTO Jie/IeHusl,
MpaBU/IbHBIN OTBET U3 CrI0COOHOCTH K KOTOPOMY KJIeTKa
3a/JaHHOTO CIHCKA) roTepsijia B riporjecce AuddepeHLIPOBKU
1. 3. nporeccoM BO3HUKHOBEHUS
pacTeHus1 U3 KJI€TOK 3apPO/bIILIEBOTO
MellKa
OIIK-5.1 [ns KynpTuBUpoBaHus | 1. cellyune CpenHum
KJIETOUYHBIX CyCIIeH3UM | 2. XKUJKUe
UCTIOJ/Ib3YIOT 3. TBepAble, )XUIKue
MMTaTe/bHbIe CPe/ibl: 4. XupKue, Moyy>KuaKue
(BbIOEpHTE OJIUH | 5. OMY>KUAKUe
TpaBWIbHbIA OTBET U3
3a/IaHHOT'O CITMCKA)
OIIK-5.1 YcraHoBuTe 1. ayKCHHBI Cpennuii
COOTBETCTBUE MEXY 2. LIUTOKWHUHBI
¢uTOoropMoHamMu 3. Tub6epesUHEI
A. B-unp0onun-3-yKcycHasi KUC/I0Ta
b. 'ub6eppesnioBasi KucjioTa
B. Inponun-3-MaciisHas Kucjaora
I'. 3eatun
. 2,4-nuxnopheHOKCHyKCyCHas KUC/I0Ta
E. 6-¢pypdypunammuHonyprH (KUHETHH)
E. NN-audeHun-MoueBuHa
OIIK-5.1 I1pu K10HaTBHOM Cpennuii




MHUKPOPa3MHOXKEHUH
MOTOMCTBO 00/1a71aeT
reHeTHYecKomn
(BrmcaTh CI0BO)

OIIK-5.1 Kakoli snemeHT 1. 6-dbypdypunamMrHONYypUH (KMHETHH) CpenHuit
MATaTe/IbHOM CpeJibl 2. caxapo3sa
BbI3bIBaeT 3. B-uHpomMn-3-yKCyCcHasi KUC/ioTa
nenuddepeHIIPOBKY 4. 3eaTuH
KaJI/TyCHBIX KJIETOK? 5. rub06epesioBasi KUC/IOTaA
(BbIOEpHTE OJWH
MpaBUIbHBIN OTBET U3
3aJJaHHOT'0 CIIMCKa)
OIIK-5.2 MarouHbiMu aBst0TCA | 1. KOHLleHTprUpoBaHHbIe B 10-40 pas CpenHuit
pacTBopHI (BeIOepuTe pacTBOpbI MaKpOCOJ/IeH
O/IVH TPaBWIbHbIN 2. paboume pacTBOPbI MUKPOCOJIe
OTBeT U3 3a/]laHHOI0 3. BBITSDKKA U3 He3peJIbIX 3epPHOBOK
CIMCKA) KYKypYy3bl B [IepHO/, MOJIOUHOMN
CIIesI0CTH
4. pacTBOpbI (PUTOrOPMOHOB
OIIK-5.2 IIpy MHOrOKpaTHOM 1. «npuBBIKaHME» TKaHH, T.e. CpenHuit
repeHoce KasulyCHOU npuobpeTeHre aBTOHOMHOCTH o
TKaHU Ha CBEXXYO OTHOILIEHHIO K TOPMOHaM
MATaTe/IbHYIO Cpesy 2. 3HaAuMTebLHOMY ocnabeHuto
BO3MOJKHO (BbIOepuTe CTMIOCOOHOCTH ~ Ka/UTyCHBIX — KJIeTOK K
O/IVH MPaBUJIbHbIN pereHepaLyy LieJIor0 pacTeHUst
OTBeT 13 33/laHHOTO0 3. HeorpaHWueHHOe 4YHWCIO pa3 Oe3
CITHCKA) BUMMBIX M1aTOJIOTHI
OIIK-5.2 Kakyto CTpyKTypHYHO 1. MOAep>KUBAIOT OCMOTHUECKOe Cpennuii
(bYHKLMIO B K/IeTKaX U JlaBjieHue, (PU310JI0rMYeCcKyro NOoISIPHOCTh
TKaHSAX BBIOTHSIOT KJIETOK
vonbl K, Na, Ca, Cl, H? | BXO/IAIT B COCTaB OPraHUYeCKUX
(BbIOEpUTE O/ COeIUHeHT
TpABH/ILHBIN OTBET 13 3. 00pa3yroT MaKpOMOJIEKYJIbI
38/{aHHOTO CIHCKA) MMUrMeHTOB (poTocuHTe3a (x0podusia),
OKHUCJTUTE/TbHO-BOCCTAHOBUTEIbHBIX
(hepMeHTOB (KaTasiasbl, TePOKCUA3HI,
ro/deHOoN0KCH/ 1a3bl)
4. SIBJISTFOTCS] OM0/TIOTUUeCKUMHU
Karanau3aropaMu
OIIK-5.2 Uto u3 1. OTCYTCTBHE HeOOXOAUMOCTHU B Cpennuii
MepeurcIeHHOr 0 He YKOpPEHEeHUH I0J/lyuyaeMbIX pereHepaHToB
OTHOCHTCS K 2. BO3MO>XHOCTb T0JTyUeHusI
TpeumylecTBaM HCKYCCTBEHHBIX CeMsIH
COMaTUYeCcKoro 3. CTabM/IbHO BBICOKHE ITOKa3aTe/n
sMbpuoreHesa Kak Pa3MHOXXeHUsI
OJJHOTO 13 CII0CO00B 4. OTCYTCTBHE BO3MOXHOCTH
MUKPOKJ/IOHa/IbHOT'O pa3BUTHS COMaK/I0HaIbHbIX BADUAHTOB
pa3sMHOXeHHUs 5. BbICOKas! 3(eKTUBHOCTD U
pacTeHuii? (BeiOepuTe 5KOHOMHWUHOCTb

OJIH HpaBHHBHbIﬁ
OTBeT U3 3d/laHHOI'O




CIIMCKA)

OIIK-5.2 Cdepsl ipuMeHeHus 1. cesibCKOe XO35IMCTBO Cpennuii
TIPUMEHSIeTCS 2. TiyIeBasi MPOMBIIIIEHHOCTh
JIOCTKEHUM TeHHOU 3.¢hapmakosiornyeckas NpoOMbILLIEHHOCTh
vHKeHepud (BeiOepuTe | 4. BCe OTBEThI BEPHBI
O/IVH TIPaBUIbHBIN
OTBeT W13 33/laHHOTO
CITUCKA)
[TK-3.1 IIpoueccamu 1. puTOropMOH=I Bricokui
OIIK-5.3 (hopMoobpa3oBaHus 2. BUTaMUHbI
(MopcdoreHes) B 3. yrieBospl
KyJbType TKaHel 4. nosmcaxapuzibl
YTPaBJISOT BellecTBa: 1. 5. rub6epenmHbl
(BbIOEpUTE OJIMH
TpaBU/IbHBIM OTBET U3
3a/]JaHHOTO CITMCKA)
[TK-3.1 IIpu KaKuX yCI0BUAX 1. BIpPUCYTCTBUY B IUTATeIbHOU Brbicokuii
OIlK-5.1 Hab/mroziaeTcs cpegie 2,4-J1 B KauecTBe ayKCUHa
WMHYKIYs 00pa30BaHus 2. TIpY IIOJIHOM UCK/TFOUEeHUH
a/IBEHTUBHBIX MO0EroB? | [IUTOKUHWHOB
(BbIOEpUTE HECKOJIBKO 3. Tpu BBICOKOM COOTHOLIEHUU
NPpaBU/IbHBIX OTBETOB MeXX/1y LIMTOKWHUHAMHU U ayKCUHaMU
13 3a/IaHHOTO CIKCKA) (100:1)
4. BTIPUCYTCTBUM TOJILKO
LUTOKWHUHOB
5. TIpU BbICOKOM COOTHOILIEHWH
MeX/1y ayKCMHaMU U [IUTOKUHUHAMU
6. TpHU OTCYTCTBHU PETysTOPOB
pocTa B cpejie Ky/JIbTUBUPOBaHUS
IK-3.1 st obecrieueHust 1. crapeble, qudepeHLIMpOBaHHbIE TKAHU Boicokuii
OIIK-5.3 reHeTUUeCKOn 2. Monozele, cnaboauddepeHIpoBaHHbIE
CTabUIBLHOCTH TKaHU
KJIOHHPYeMOro 3. MepuCTeMbI TI0Oera U KOpHS
Marepuasa B KauecTBe 4. kinoHsl nocsie 7-10 maccaxa
9KCT/IaHTa 5. «IpUBBIKILIKE» TKaHU, BO3HUKAIOIII1e
MpeJrIouTUTeIbHee TIpY [JIATE/IbHOM CyOKY/IbTUBMPOBaHUA
WCIO/b30BaTh Kajuiyca
(BbIOEpUTE HECKOJTBKO
TPaBU/IbHBIX OTBETOB
13 3a/JaHHOTO CIIMCKA)
[TIK-3.1 [Ipu akTHUBaLU yrKe 1. masy1Hble OYKU Bricokni
OIIK-5.1 CYILIeCTBYIOLUX 2. BepXyllleuHble JINCThS
MepHCTeM B KaueCcTBe 3. amekc ctebs
9KCTI/IaHTa UCTIONB3YIOT | 4. MeX0y3/ue cTebst
(BbIOEPHTE HECKOJIBKO 5. KOHUMKU KOpHeU
TIPaBWIBLHBIX OTBETOB
M3 3aJJaHHOT'0 CIIMCKa)
IMK-3.1 KakoBbI OCHOBHbIE 1. cmaboe dyHKIMOHHPOBaHUE Bbicokuii
OIIK-5.3

TIPUYYHBI YBSZAHUS U
rubeny MpoOUPOYHBIX
pacTeHuy Ha 3Tarne
ajlanTaryy K

(hoTOCHHTETHUEeCKOrO arnrmnapara

2. IJIOXO0 BhIpaKeHHasi CIOCOOHOCTD K
00pa30BaHUIO KOPHEBBIX BOJIOCKOB

3. OTCYTCTBHE B cpejie PUTOrOPMOHOB




TOYBEHHBIM YC/IOBUSIM
Mpou3pacTaHusi?
(BbIOEpHTE HECKOTBKO
MPaBUIbHBIX OTBETOB
13 3aIaHHOTO CTIMCKA)

4. cnaboe pa3BUTHe YCTBUUHOTO arrapara
5. opa’keHue MIOUBEHHbIMU MaTOreHaMHU
BBICOKHI OCMOTHUYECKHI IMOTeHI1a
TIOYBEHHOT'0 PacTBOpa

ITK-3.1
OIIK-5.3

B kauecTBe ripyuunH
TIOSIB/IEHUST
reHeTU4eCcKou
reTeporeHHOCTU MOXKHO
Ha3BaTh (BbibepuTe
HEeCKOJIbKO MPaBUTbHBIX
OTBETOB U3 33/]JaHHOTO
CITUCKA)

1. reHeTHYecKasi reTepOreHHOCTb
MCXO/IHOTO MaTepHuasa

2. HapyllleH’e KOPPe/sTUBHbIX CBsi3el IpH
BbI/le/IeHUH TTePBUUHOI0 3KCI/IaHTa U3
pacreHust

3. ieliCTBYe KOMITOHEHTOB Cpe/ibl
(MUHepaJibHBIX CoJieit).

4. nnuresbHOE CyOKy/IbTUBUPOBAHUE, TIPH
KOTOPOM HAaKarjIMBatOTCsl TeHeTUUeCKH
M3MeHeHHbIe KaJTyCHbIe KJIeTKU

Bricokuii




