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10.
11.
12.
13,

14

18.
19,
20.
21.
22.
23.
24.

KOMILIEKCHI OIEHOYHBIX CPEJICTB
JUISA TEKYIIEM ATTECTALMH

110 CIMIUTHHE BHOTEXHOJOrHYecKHEe 0CHOBLI PA3MHOKEHH PACTEHuil in vitro

KoHTpO.IbHbIE BONPOCHI /151 IPOBeIeH s 3a4eTa B popme codeceqoBaHUs

Cdpepb! IPUMEHEHHS KYJIbTYPBI H30TMPOBAHHBIX TKAHEH 1 OPTaHOB pacTeHui.
3HaueHne UCCIeI0BAHUM B KYJIbTYpe TKaHeH PACTEHHH IPH PEIICHHH ITPAKTHICCKUX
3aJ1ad.

VcTopHs pa3BUTHSI METO/1a KyJIbTYPhI TKaHEH pacTCHHH.

OCHOBHBIE HATPABJIEHHS HCTIONB30BAHMS KyIIbTYPbI H30IMPOBAHHBIX KICTOK H TKAHEH.
KaJimycHbIe KyJIbTYpBl PACTCHHH.

[TuTaTebHbIE CPEIbI ISl TACCHPOBAHUA KAJUTyCHBIX KYJILTYP.
Jembdepernualys-ocHoBa GOPMUPOBAHIS KIETOYHBIX KYJIBTYP.
Mopdorenes B KJIETOYHBIX KyJIbTypax pacTeHuid. THIIbI mMopdorenesa.
VH/IYKIES PA3HBIX THIOB OPraHOTeHe3a B KyJIbTYPe KaJTyCHBIX TKaHEH.
KItoHanpHOE pa3MHOKEHHE PACTCHHI | MPAKTHUECKOe IPUMEHCHHE.
PoJIb TOPMOHOB B KJIOHAIBHOM MHKPOPa3MHOKEHHH PacTCHUH.

JTarbl KIOHATBHOTO MHKPOPA3MHOMKEHH s PACTCHUR.

PasMHOKeHME PACTCHHN METO0M aKTHBALMH Pa3sBHTHS CYIIECTBYOIUIHX B PACTCHHH

. MEPHUCTEM.
15
16.
17.

PasMHOMKeHHe pacTeH it METOJI0M HHIYKIUH BO3HHKHOBEHHS a/[BECHTHBHBIX TIOYCK.
MeToIBl 03710POBJICHHS [10CAI0YHOI0 MaTeprala 0T BUPYCOB.

BiimsHre TeHOTHIIA B BO3pacTa MepBUYHOI0 SKCIUIAHTa Ha KIOHAIbHOE
MHKPOPa3MHOKEHHE

pacTeHHH.

MeToIbl ONTHMH3ALIAH YCIOBHH KIOHATLHOTO MUKPOPA3MHOKEHHS PACTCHUH.
TpeGoBanms K OPraHU3aMy GHOTEXHONOTHYECKOH Tab0paTOpUH.

OcHoBHBIE TIpEGOPHI 1 06opyRoBatne 178 3QHeKTHBHOro HYHKIHOHHPOBAHMS
1abopaTopHH OHOTEXHOIOTHH PACTCHHH.

IIpaBuia CTepUIM3aIMH HHCTPYMEHTOB, IPHOOPOB 1 000PYIOBAHHL.

HpaBHna [MOArOTOBKH PACTHTCIBHOTO MaTepHalla i €T0 CTCPHUIIHA3AllHA.

. MeTtoJik1 TPUTOTOBJIEHUA MUTATEJIBHBIX U CCIICKTUBHBIX CPEL.

26.

3HaueHye MAKPO- H MAKPOAIEMEHTOB B 9 (QEKTHBHOCTH OPraHoreHesa pacTeHmH 13

KYJIBTYPBI TKaHEH.




27. 3HaueHHe BUTAMHHOB, TOPMOHOB B 3(()EKTHBHOCTH OPraHOreHe3a PaCTEHHH U3
KJIETOUHOH

28. KyJbTypPBI WU KyJIBTYPhI TKAHEH.

29. [TonyuyeHnue KaJTyCHOH TKaHH U3 JINCTHEB METYHHMH, CEHITOJINH.

30. [TonyueHne KaUTYCHOH TKAHU M3 HE3PEJIBIX 3apO/IBIIIeH THOHA.

Bonpock! 1U1s KOJUIOKBHYMOB H J1a00paTOPHBIX 3aHATHI

Pa6ota 1. Co3jiaHie YCIOBHil CTEPUIIBHOCTH IIPH KyJIETHBHPOBAHHH M30JHPOBAHHBIX TKAHCH

pacTeHuH.

1. Kakoga opranusaiusi GHOTEXHOIOTHYECKO# 1abopaTopuu?
2. Kak npocTepuiIn30BaTh: a) JamuHap-00Kce; 6) mocyy; B) HECTPYMEHTBL; I') PAacXOJIHbIE

MaTepHAINEL; ) PACTHTEIbHBIC MATEPUAIIBI; €) IUTATENbHbIE CPe/Ibl?

(8]

KakoBa TexHHKa 0e30IacHOCTH ITpH paboTe B TaMUHAP-O0Kce?

PaGota 2. IIpuroToBieHue MUTATENLHOR CPEIbl JUIs Ky IbTHBUPOBAHMS H30JIHPOBAHHBIX

TKaHEH.

1. Kakwue BelecTsa J0KHBI BKJIFOYATH MATATE/IbHbIE CPEJIBT IS KYJIbTHBHPOBAHHKS
M30JIMPOBAHHBIX KIETOK M TKaHeil i Kakyio (YHKIIHIO OHH BbIIOJIHSIOT?

2. Yro Takoe GUTOrOPMOHBI, ¥ KaKHe IPOLECChl B PACTUTEIIBHBIX KIETKAX U TKAHAX OHH
CTUMYJTUPYIOT?

3. KakoBa TeXHHKA IIPUTOTOBJIEHHUS MATOYHBIX PACTBOPOB?

PaGota 3. [Tosydenne CTEPUIBHBIX SKCIIAHTOB B3 PACTEHHH.

1. KakoBo 3HaueHne coBIOCHNS CTPOroH CTEPHIIBHOCTH IIPH POBEACHUH PadboT ¢
KYIBTYPOH H30JIMPOBAHHBIX KJIETOK M TKaHEH pacTeHui?

2. Kakue cTepHiIH3yIONIHAe PACTBOPbI HCIIOIB3YIOTCS JUTA PACTHTEBHbIX OKCILIAHTOB?

L2

Kak 1mpoCcTepriIn30BaTh PACTHTEILHBIE MATEPUATIBL?

PaGota 4. [Tonyderue u KyJbTHBHPOBaHHE KaJUIyCHBIX TKAHEH U3 IIPOPOCTKOB MHOHA HITH

TEPMOTICHCA.




1. C kakoil LEeNbIo BRIPAIIHBAOT CTEPUIIbHBIE TIPOPOCTKU?
2. Yro Takoe KajIyc M Kak ero MOYKHO MOJIY4YUTh?

3. U3 Kakux 4acreil pacTeHHsi MOMKHO MOTYIUTh Kayc?

PaGora 5.1lony4yenne U KyJIbTHBMPOBAHHE KAJUTyCHBIX TKAaHEH M3 Ma3yIIHBIX TOYEK Oepessl.

1. TlepeunciauTe OCHOBHBIE THITHI KaJLTyCOB.
2. Kaxkue nuraTenbHbIe CpeJibl HCIOMB3YIOT IS HHIAYKIIMK KaJUTycoreHesa u

KYJIbTHBUPOBAHMSI KAJLITYCOB?

J

3. HasoBuTe OCHOBHbBIE CIIOCOOBI KYJILTHBUPOBAHUS KaJllyca.

PaboTa 6. IlaccupoBaHye KaUTyCHBIX TKAHEH Ha CBEXKYIO IMUTATEJIBHYIO CPEY.

1. Yro takoe nenuddeperimanys u nponddeparus KIeTok?
2. Kakue u3MeHEHHUS IPOUCXOIAT B KIETKE in Vilro?

3. Otamuarorest Mo MOP(OIOrHH KAITYCHl Pa3NHUHbIX BHIOB PACTCHUH?

Pa6ota 7. Unykims cTe6IeBOro opraHorenesa B KyJIbType KalIyCHBIX TKaHEH Kakoro-imdo
BU/IA PACTEHHS 110 BHIOOPY acnupanTa (OeroHuUs U Ap.) U IOJIyUYeHHe PACTEHHH-

pereHepaHToB.

1. KakoBBEI OCHOBHEIE CIIOCOOBI MUKPOKIOHAIBHOTO Pa3MHOKEHHS 7
2. YT0 TaKOE TOTHIIOTEHTHOCTh PACTHTEILHON KICTKH?

3. Kaxumu criocobamu MOKHO HHIYITHPOBATH cTeOieBoi Mopdorenes?

Pabora 8. Brigenenue W KyJbTUBUPOBAHUE iR VilFO AalIUKAJIbHBIX MEPHCTEM.

1. Yro Takoe MHKPOKJIOHATEHOE Pa3MHOMKEHHE PACTEHHH?

2. Kaxospl ero mpeuMyIecTBa nepe/l 00bIYHBIME CII0CO0AMH BETETATHBHOTO PAa3MHOKEHUS

pacTeHui?

|8

Kak mosiyquTs Oe3BHPYCHBIH I10CAI0YHBIA MaTepHan?

Pabota 9. KynsTHBHpOBaHHE BEreTaTHBHBIX [I0YEK PO3LL




1. Kakpue nmuTaTejbHBIE CPEJIbl HCITONB3YIOT IPU KYJIbTHBUPOBAHHH H30JIMPOBAHHDIX
BGFCT&THBHHIX MOYEK PO3bl ¥ THOHA?

2. Oco0eHHOCTH CTEPHITH3AINH U BBEACHHUS MOI3eMHBIX BereTaTHBHLIX IIOYEK?

3. BumsHue QU3HOTOTHUSCKOTO COCTOSHUS H30JMPOBAHHLIX BETCTATUBHBIX ITOYEK HA MX

pa3BHUTHE.

Padota 10. MuKpopa3zMHOKEHHE CEHITONNKE 00pa3oBaHHeM IPH/IaTOYHEIX II00ErOB

HEIMOCPEACTBEHHO U3 TKAHHU JKCILIaHTa.

1. Kaxumu criocodaMi MOKHO HHAYLHPOBATE MOpdorenes ¢ 00pa3oBaHHeM 1100ETOB
HEOCPEeICTBCHHO Ha DKCIIIanTe?
2. HasoBuTe 0CHOBHEIE THITHI MOp(oOrenesa.

2

3. Urto Takoe smOpuon1?

Pabora 11. MUKpOpa3MHOKEHHE XPU3AHTEMBI HITH IETYHHH YEPEHKOBAHHEM IT00ETOB.

1. Kako#t MeTom HCIIONB3YIOT ISl 4EPEHKOBAHMUS TOOSTOB XPU3aHTEM H IETYHHH?
2. Kaxkue nuraTelIbHbIE CPe/Ibl HCIIOIb3YIOT JUIsi pereHEepallil PACTEHHH?

3. CnocoObl yBeMyeHust 00pa3oBaHus TOTOTHUTEIBHbBIX 1100€r0B.

PaGora 12. YKOpeHeHHUE Pa3MHOKEHHBIX II00Er0B PACTECHHII.

1. YeMm oTJIHYAOTCS MHTATEIBHBIC CPEIBI TS WH/IYKIIHH KOPHEOOpA30OBaHHS U IS
KYJIbTHBHPOBa-

2. HHUS MEpHUCTEM?

[U'S]

Kakue peryisitopbl pocTa HCOIb3YIOT JUls HHIYKIUH KOPHEH?

4, Kakwue (akTops! BIHAIOT HA YKOPEHCHHUE TT00ETOB?
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KOMILTEKT 3AJAHUI1 JUISI BBITIOJTHEHUS
MMPAKTUYECKHUX PABOT

[0 JAMcHMIUIEHE BHOTeXHOoI0rHYecKHe 0CHOBBI PA3MHOKeHHUs PACTeHHH in vifro

Cnucok TemM JIaDopaTOPHBIX 3aHATHIT

Co3anue yCJIOBHH CTEPHIILHOCTH MIPU KyJIbTHBMPOBAHWHM M30JMPOBAHHBIX TKAHCH
pacTeHui.

[[puroTOBRIEHHE TTHTATEIBEHON CPEe/ibl Ul KyJIbTHBHPOBAHHUS H30JIMPOBAHHBIX TKAHEH.
ITomyueHue cTepUIbHBIX 3KCIUIAHTOB U3 PACTCHHM.

IlonyueHue ¥ KyJIbTHBUPOBAHHE KAITYCHBIX TKAHEH U3 MPOPOCTKOB MHOHA WITH
TEPMOIICHCA.

[TonyueHHe U KyJILTHBHPOBAHHE KATUTYCHBIX TKAHEH H3 Ma3yIIHEIX 04K Oepe3kl.
[TaccupoBaHHe Ka/UTyCHBIX TKaHEH Ha CBEXKYIO IIUTATEIILHYIO CPEIY.

Wnayknus cTebIeBoro OpraHoreHesa B KyJIbType KalTyCHBIX TKaHel Kakoro-nbo Bua
pacTteHus 110 BEIOOPY acnupanTa (DeroHus 1 JIp.) B NOJIy4YE€HUE PACTCHHI-PETEHEPAHTOB.
Brigenenue u KyIbTHBHPOBAHUE 77 VilFo allHKANBHBIX MCPHCTCM.
KyneTHBHpOBaHHE BEreTaTHBHBIX ITOYEK PO3EL

MHEKpOpa3MHOKEHHE CEHITOIMH 00pa30BaHUEM IIPUIATOYHBIX 100Er0B
HENOCPEJICTBEHHO U3 TKAHM SKCILIAHTA.

MHKpOp&SMHOH{BHI/IC XPH3aHTEMBI UITA TIETYHHH YEPECHKOBaHHUCM moOEroB.

. YKOpeHeHne pasMHOKEHHBIX 1T00ETOB PacTeHHUH.

Cnucok Tem pedeparos

MopdoreHes B KIETOYHBIX KYJIbTYpax pacTeHui. Tuns Mopdorenesa.

WMuayKius pa3HbIX THIIOB OPraHOTEHE3a B KYJIbTYPE KAJUIYCHBIX TKaHEH.
KnonanpHOE pa3zMHOKEHUE PACTCHUH U TPAKTHUECKOE IIPUMEHEHHE,

PasmHOkeHME pacTeHHH METOJIOM aKTHBALIHH PA3BHTHS CYIICCTBYIOIIHX B PACTCHUN
MEPHUCTEM.

PasmuokeHHEe paCTCHUH METOIOM MHIYKIIMM BOZHUKHOBEHUS a/IBEHTHBHEIX ITOYCK.
MeTOIBI 03I0PORJIEHHS TOCATOYHOT0 MaTEPHAIa OT BUPYCOB.

KnoHalbHOE MEHKPOPa3MHOXKEHHUE PEIKHX BHJIOB PACTEHHIH.

OcoOeHHOCTH BBEACHHUS HKCIIJIAHTOB B CTEPUIIBHYIO KIBTYDY.

OnTuMuzalus yeaoBUH KIOHAIBHOIO MHKPOPA3MHOKCHHES PACTEHHH.
[IurarensHble cpebl ¥ UX ONTHMH3ALN.

AJlanranys pacTeHHH in vifro K HECTEPHIIBHEIM YCIIOBHSIM.

TexHonorus KyIbTUBHUPOBAHUS PACTEHUH in vifro.
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3AYETHO-DK3AMEHAIIMOHHBIE MATEPHAJIbI

110 JUCHUIUIHHE BHOTEXHOI0THYeCKHE OCHOBBI PA3MHOKEHHSI PACTEHHI in vitro

Bomnpock! k arTecTallH (3a4eTy)

[TepcrieKTUBEI BBEJIEHHS PE/IKHX BHIOB B KyIbTYpY in Vitro.

[ IpHHIUITBI MUKPOPA3MHOXKEHHSI PACTECHHH.

KioHanbHOe MUKPOPa3MHOKEHUE PACTEHHI.

[ToreHuuagbHbIE CHCTEMBI PA3MHOKEHHS.

JTanbl KIOHATBHOI'O MEKPOPa3MHOKEHHS.

MerTo/1 aKTHBAIIHH Pa3BUTHS CYLIECTBYIOIIHNX MEPHUCTEM.

MuayKids oOpa3oBaHust aJBEHTHBHEIX IOYEK HA [IEPBHYHOM JKCIUTAHTE.
MDakTOPLL, BIMSIONIHE HA TPOLECC KIOHAILHOTO MHKPOPA3MHOXKEHHUS.

[1psiMoit comaTuyeckuit sMmOpuorenes.

. IIpakTrueckoe 3HAUEHHE METO/1a KIIOHAIBHOTO MUKPOPa3MHOKEHHS.

. KioHansHoe MEKPOPA3MHOKEHHE XO3SHCTBEHHO TTOIE3HBIX M PEJIKUX BUIOB PACTEHH.
. OU3HOJIOrHYECKOE COCTOSIHHE W TAKCOHOMMYIECKas IIPUHAJIICKHOCTD pacTeHUA-10H0Pa.
. OcoOEHHOCTH BBEJICHHSI KCILIAHTOB B CTEPUIIBHYIO KIIBTYPY.

14.
LS.
16.
i
18.
19,
20.
2.
2

Crepunu3anys PaCTHTELHOTO MaTepHaa, BBEJICHHE B KYJIBTYPY in Vilro.
ONTHMHI3AIHSA YCIOBHH KIOHATBHOTO MUKPOPa3MHOKEHHS PACTEHHH.
[IutarensHble cpejibl. CocTa, IPUIOTOBICHHE M CTCPUITH3ALIHA.
OnTuMuU3aIHs YCTIOBUAH KyIbTUBUPOBAHUS i1 VIITO.

KyneTuBMpoBaHUE pacTeHHUH-PEreHEPAHTOB.

PasMHOXeHHE MUKPOTIOOETOB (MHKPOUEPEHKOBAHHKE ).

PasMHOKeHHEe TOKOAUIUMHUCS BErCTaTHBHBIMHU ITOYKAMH.

Ky apTHBHPOBAHUE in Vifro NEIBIX PACTCHHH, 3HAYCHHE U NIEPCIIEKTUBBL.

[lepeBom pacTeHMH B TEIUIMYHBIC YCIOBHSL.

. Beicajika pacTeHHH-pereHepanToB B MOJE.
24.
23.

Kontelinepuas KyJapTypa.

[IpuMeHeHIEe CTUMYJISITOPOB POCTA IIPH MEPECAIKE PACTEHUH.




