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Jlekuusi Nel (1 yac)

Tema: «BBenenue B CeJibCKOXO035IiCTBEHHYI0 O0MOTEXHOJIOTHIO)

1.1.1. Bonpocsl JieKuunu:

1. [Tpeamet u MmeTobl OuoTexHONOTHH. MIcTOpHS pa3BUTHSI OMOTEXHOJIOTHH.

2. CBsA3b OMOTEXHOJIOTUH C IPYTUMU HAayKaMH.

3. IlpuoputeTHbICe HaANpaBJICHUS W MHPOBOM ypOBEHb OMOTEXHOJIOTMM KaK HAyKH W
OTpaciu MPOU3BOICTBA.

4. IIpo6yiembl U 3aJ1a4¥ TEHETHYECKOW U KIIETOYHOW WH)KCHEPHH.

1.1.2. KpaTkoe coaep:kaHue BONPOCOB

1. Ilpeamet u MeTobI OMOTEXHOJOTHU. McTOpus pa3BUTHS OMOTEXHOJIOTHH.

CoBpeMeHHOE M TPaJAULMOHHOE MPECTaBICHHE OMOTEXHONOTMHM Kak HayKd. OCHOBBI
COBPEMEHHOM OMOTEXHOJIOTUM — TeHeTHYecKas M KJIEeTOYHas MHXeHepus. Vcropusi pa3BUTHA
T€HETUYECKON U KIETOYHOU MHKEHEPHUU.

2. CBsA3b OMOTEXHOJIOTUH C IPYTUMU HAayKaMH.

CBsi3b OMOTEXHOJIOTHM C TEHETUKOW, MOJEKYISIPHOW H KJIETOYHOH OHOJIOTHEH,
MHUKpoOHooruei, Gu3nonorueit, 3Koaoruei, OnoXuMmue.

3. IlpuoputeTHBIe HAMpaBlICHUS W MHPOBOM YPOBEHb OHMOTEXHOJOTMH KaK HAYKH H
OTpaciau NPOU3BOJACTBA.

Buorexnonorus 21 Beka. Pa3sBurre OMOTEXHOJIOTHH B 3KOJIOTHH, METHUIIMHE, CEILCKOM
XO0341CTBE, MUILEBOM ITPOU3BOJICTBE.

4. ITpobnembl 1 3aa4i TEHETUYECKON U KJIIETOYHON HHXKECHEPHH.

[Tpo6ieMb! ueHTUGUKALUN U TIOJIE3HBIX T€HOB; CO3/1aHUs 0aHKOB KJIOHUPOBAHUS,

3 PEKTUBHBIX BEKTOPOB, CTaOMIBHBIX pekoMOuHaHTHBIX JIHK; skcripeccun TpaHCTeHOB U
co31aHus 0€301acHOM TPaHCTEHHON POTYKITUH.

[TpoGeMbl TOTUIOTEHTHOCTH KIJIETOK B KJIOHUPOBAHUU KUBOTHBIX; CO3TAHHUS
FeHETUYECKU UACHTUYHBIX CTA0OMIbHBIX MUKPOKJIOHOB pacTeHUI ¢ MUHUMAaIH3aIMel 3aTpaT Ha
UX IIPOU3BOJICTBO; CO3/1aHUs OMOIIPEnapaToB Ha OCHOBE MOJIE3HOW MUKPO(IOPHI I TEPATUH U
PO UITAKTUKH 3200JI€BaHUH )KUBOTHBIX, TIOBBIIICHUS TUIOJOPOAMS TIOUB, OOPHOBI C
TEXHOTCHHBIMU 3arPS3HEHUSIMH; TOBBIIIEHUE COMAKIIOHATLHOW BapUabEeTbHOCTH B KIIETOYHOM
CEJIEKLUH U T.A.

1.2. JJexknus Ne2 (1 gac)

Tema: «Ky1oHa/JIbHOE MEKPOpPA3MHOKEHHE H 0310POBJICHHE PACTEHUID)

1.2.1. Bonpocsl JieKuuu:

1. IlpumeHeHne METONOB in Vifro JUisl Pa3MHOKEHHSI U O3J0POBJICHUS IOCATOYHOIO
MaTepuaia.

2. Knaccudukanys METo10B KJIOHATbHOTO MUKPOPA3MHOKEHHS.

3. OTanbl KJIOHAJILHOTO MUKPOPa3MHOKEHUS. TeXHUKa KyJIbTUBUPOBAHUS PACTUTEIbHBIX
TKaHEH! Ha pa3HbIX dTanax KIOHAJIbHOTO MUKPOPa3MHOKEHUSI.

4. Tepmo- 1 XxeMoTepanusi MaTOYHbIX PACTEHUH.

5. ABTOMaTH3anusi MUKPOKJIOHAIBHOIO PAa3MHOXKEHHUS.

1.2.2. KpaTkoe coaep:kaHue BONPOCOB

1. IlpuMeHeHue METONOB in Vitro AJid Pa3MHOXKEHHUS U O3JIOPOBJIEHMS IOCATOYHOTO
MaTepuania.

[IpenmyiiecTBa MUKPOKIOHAJIBHOTO Pa3MHOKEHHSI PACTEHUN.

2. Knaccugukanus MeTo10B KJIIOHAJIbHOI'O MUKPOPa3MHOXKEHHUS.

[IpyHIMI MUKPOKJIOHAJILHOTO Pa3MHOXKEHHUS HA OCHOBE aKTHUBALIMU YK€ CYIIECTBYIOLIEH
HAa PAaCTEHUU MEPUCTEMBI, HA OCHOBE MHAYKLINU aJABCHTHBHBIX IOYEK B KJIETKaX JKCIUIAHTA, Ha



OCHOBE MHAYKIIMH COMAaTUYECKOrO SMOpHUOreHe3a, Ha OCHOBE MHAYKIIMH aJBEHTUBHBIX IOYEK B
KaJUTyCHOW TKaHH.

3. DTanbl KJIOHAIBHOTO MUKPOPAa3MHOKEHUS. TeXHUKA KyJIbTUBUPOBAHUS PACTUTEIBHBIX
TKaHEW Ha pa3HbIX 3Tanax KIOHAJIbHOTO MHUKPOPa3MHOKEHUS.

TexHuka KyIbTUBUPOBAHUS HA YETHIPEX ATamax KyJIbTUBUPOBAHUS: IOJIyYEHUE
CTEpUJIbHOM XOPOIIO pacTyllel KyJIbTYpbl, MOJTYy4eHHE MEPUKIOHOB, YKOPEHEHNE MEPUKIIOHOB,
ajlanTanus NpoOUPOYHBIX PACTEHHI K CyOCTpaTaM.

4. Tepmo- 1 XeMOTepanusi MATOYHbBIX PACTECHUM.

[IpakTudeckas 3HAYUMOCTH ¥ 3)(PEKTUBHOCTH TEPANUN MATOYHBIX PACTCHUIA.

5. ABTOMaTu3alus MUKPOKIOHAIBHOTO PA3MHOKEHUS.

Cxema aBTOMATH3MPOBAHHOW CHCTEMbl KYJIbTUBHPOBAHHS pPACTEHUH €X  Vitro.
I'mapononuka. A3pOINoHUKA.

2. METOJIUYECKHUE YKA3AHMS 11O NIPOBEJEHUIO
IMPAKTUYECKUX 3AHATHUI

2.1 lIpakTuyeckoe 3ausaTue Ne 1 (1 yac).
Tema: KyJbTuBrpoBaHue KJIETOK U TKaHell pacTeHuil in vitro.

2.1.1 3apanue nist padoThbI:

1. O3HaKOMHUTBCA C ONIMUCAHUEM METOJIOB MOIYYEHHSI CYCIIEH3UOHHBIX KYJIbTYp U
KOHTPOJISI Ka4eCTBa CYCIIEH3HH.

2. ITo OVYII «bruOTEeXHOIOTUS» U3YUUTh IPEAMET U 3a1a4l OMOTEXHOJIOTHH.

2.1.2 KpaTkoe onucanue NPpOBOANMOI0 3aHATHSA:

1. Ucnonb3ys 00BbsiICHEHUE MPEMnoiaBaTes 1aTh ONUCAaHNE METOUKE MOTyUEHUS
KAJJIyCHOU TKaHU U3 TKAHEW paCTEHHUs.

2. JlaTp onucaHue NpUHIUIIA TPUTOTOBJICHUS CYCIIEH3UOHHBIX KYJIbTYp, HACCUPOBAHMS,
OTIpeieNIeHus )KU3HECTIOCOOHOCTH CYCIIEH3UH, COCTABICHHS KPUBBIX POCTA, METO/A MJICHTHHTA.

3. U3yuuts no DVYII «buorexnonorus» temy: [Ipeamer u 3agaun OMOTEXHOIOTHN
(COCTaBUTH KOHCIIEKT).

Martepuai, BKJIIOYAIONUN ONHMCaHNUE METOJ0B PAOOTHI ¢ CYCIIEH3MOHHBIMU KYJIbTYPaMH.

Paboma 1. Ilonyuenue cycnen3uoHHOU KyIbmMypsl U3 KALLyCd

Marepuanbl U 000pyaoBaHue: KapToeIbHBINA KaLUTYC; KOJOBI C KUIKON MUTATSIBHON
CpeJoii, CTEpUIBHBIC TUHIIET, CKAIIbIIENb, CTEpUIIbHAS Yalika [leTpu, cnupToBKa, CIIMYKH.

Oobsicnenne. OOBIYHO CYCTIEH3HIO MOJTYYAIOT M3 PHIXJION KAJUTYCHOW TKaHU, IMTOMeEIast
ee B XUIKyI0 (0e3 arapa) MHUTaTeNbHYIO Cpely TOTrO K€ COCTaBa, 4TO W JJs Kallyca, u
BBIpAIIUBAIOT B KoJi0ax Ha kadayke (100 o6opoToB B 1 MuH). Ycmex paOOThl 3aBUCHUT OT TOTO,
HACKOJIBKO Y/IauyHO BBIOpaHA WJIM TOJTrOTOBIICHA KaJUTyCHAsl TKaHb: OHA JIOJDKHA OBITH PBIXJIONH,
JIETKO pacrajarolieiics Ha HeOOJbIINe KIETOYHBIE arperatbl W OTHeNbHble KiIeTkHu. Jlis
NOJY4YeHUsT  CYCHEH3MOHHOW  KyJIbTYpbl ~ Oepercsi  JKM3HECHOCOOHas,  MHTEHCUBHO
npoiudepupyromas KautycHas TkaHb. [Ipu mepeHoce KIIETOK Ha CBEXKYIO MUTATEIbHYIO Cpeay
HEOOX0aUMO M30aBUTHCSA OT KPYIHBIX arperaroB. MHUHHMANbHBIE 00BEM HWHOKYISATA
(KpuTHYEeCKasi KOHIIGHTpalMsl KIJIETOK B CYCIEH3HMH), OOECIEeUMBAIOLIUI KJIETOYHOE pPa3MHO-
KEHHE B CyCHeH3MH, 00bIdHO cocTaBisieT 10—20% ot olmero odbeMa CyCHEH3UH B Haydaje
KyJIbTUBHpPOBaHUs. [lOBBIIIEHHBIE KOJNMYECTBA HWHOKYJSTAa NPUBOASAT K YTHETEHUIO pocTa
KJICTOYHOM MOMYJISIUU BCICICTBHAE HEJOCTATKA KHCIOPO/Ia U HAKOIIJICHHSI B CPEJIe TOKCHIECKHIX
MIPOJIYKTOB METabo0IM3Ma.

Xoa padorbl. OTKpEITh HamKy IleTpu ¢ KalIycoMm, CTEPUIBHBIM MUHIETOM BBUIOXKHUTH
KYCOYKH PBIXJIOTO KaJTyca Ha CTepuibHylo dYamiky llerpu, oToOpaTh CBeTJIbIE YYacTKH U



MOMECTUTh UX B KOJIOOYKH CO CTEPHIILHOM Cpeloi NSl CyCIeH3uu, U3 pacdyera 3—>5 T Kamryca
Ha 100 mur sxuakoit cpeasl. OObeM cycreH3un NOoKeH cocTaBuTh 10—20% oObema KoIOBI
(mampumep, B konOy odvemom 500 mur mHamuBaror S0—100 M cycneH3uu). 3aKpbITh KOJIOY
BaTHO-MapJieBOW MPOoOKoi ¢ 1esutodaHnoM U (PoJabroi ¥ MOCTaBUTh Ha KavyalKy Ha 3—4 Heaenu
(onTUMaNIbHAS JUTUTEIHHOCTH TIEPBOTO MACCAXKA).

Paboma 2. OL}eHKa AHCUZHECNOCOOHOCU KIIEMOK U CIeneHu azpecuposaHnocmu CyCneH3uu

Marepuanbsl U 000pya0BaHHe: KOJIOOYKA C CYCIEH3WEH, CTepUiIbHAs IHIETKA C
OTpE3aHHBIM KOHIIOM, PE3WHOBAas Ipylla, MEHUIWUIMHOBBIN my3bIpek, kpacutenb — 0,1%-s
CUHsSI DBaHCa UM METHJICHOBAsI CUHSSI, TPEIMETHOE CTEKJIO, CTEKJISIHHAS Majlo4yKa, KaMmepa s
MOJICYETA AIEMEHTOB KPOBH, MUKPOCKOTI.

Oo0bsicHenne. CycrieH3usl COCTOUT U3 OJIMHOYHBIX KJIETOK U arperaroB, KOTOPbIE BMECTE
HA3bIBAIOTCS KYJIbTUBUPYEMBIMU elIWHULIAMU. [l omnpeneneHus: KU3HECIOCOOHOCTH KIIETOK U
arperaToB MPUMEHSIOT MPUKU3HEHHYIO OKPACKy cycrneH3uH. JKUBbIE KJIETKH HE OKpPAIINBaIOTCS,
B HHMX BHUJHO JBIDKEHHE IMTOIUIa3Mbl. B MepTBble KIETKHM Kpacka IPOHUKAET, OHHU
OKpAIlIMBAIOTCS B TEMHO-CHHUHU 1BeT. CyIIECTBYET cieyrolee MpaBmiio: eciau nojgosuna (50%)
M OoJiblliee KOJIMYECTBO KJIETOK B arperate He OKpaIlINBaeTcs, OH CUUTAeTCs KUBBIM. CTereHb
arperupoBaHHOCTHU CYCIICH3UH YCTAaHABIUBAIOT MO MUKPOCKOOM. OOBIYHO MOICYET BEAYT TaK:
CMOTPSAT OJMHOYHBIE KJIETKH, arperarbsl or 2 1o S5, or 6 mo 20, or 21 mo 50 kierok.
Anamuzupytot He MmeHee 1000 KyIbTUBUPYEMBIX €IUHULL.

Xoa pa6oTsl. [l mojcueTa KU3HECTIOCOOHBIX KIIETOK HA MPEIMETHOE CTEKJIO HAHECTH
KaIlII0 CYCIIEH3UH, PAIOM — Karulio Kpacku. Cmemars CTeKIsIHHON manoukoil. CocuuTaTh 1moj
MUKpockorioM He MeHee 1000 KyJabTHUBUPYEMBIX  €IMHUIl.  BBIYUCIUTH  MOPOLIEHT
YKU3HECITOCOOHBIX KJIETOK. Pe3ynbrarel 3anucarh. [l onpeesieHrs CTENeHH arperupoOBaHHOCTH
CYCIIEH3MH Ha MPEeIMETHOE CTEKJIO HAHECTU KaIllio cycneH3uu. [lojcuer BecTH, Kak OMUCaHO B
00BSICHEHUH, PE3YIbTAThI 3AIMCATh B BUJIE TAOIHIIBI.

Paboma 3. Iloocuem niomuocmu K1emox 6 CyCneH3uOHHOU KyIbmype

Marepuan u oGopyaoBaHWe: KOJIOOYKAa C CYCIICH3UEH, CTEpWJIbHAs THUIETKA C
OTpE3aHHBIM KOIYMKOM, PpE3MHOBas TIpylla, NEHUIWUIMHOBBIA my3bipek, 20% XxpomoBas
KHCJIOTa, MUIETKA C OTTAHYTBIM HOCHKOM, Kamepa dykca-Po3eHTans (remomuToMerp), kamepa
JUIS TIOJICUETA HIIEMEHTOB KPOBU, MUKPOCKOII, IIOKPOBHBIE CTEKJIA.

Oo0bsicHenne. OIHMM M3 OCHOBHBIX MOKa3aTelIed, XapaKTEPU3YIOIIMX COCTOSHUE
KJICTOYHOM CHUCTEMBI B CYCIICH3UH, SIBJSETCS IUIOTHOCTH KJIETOYHOW MOMYJSAIUH. YUCIIO KIIETOK
OTpEeNAIOT B CUETHOM KaMmepe IO MHUKPOCKOIIOM IOcCie Malepauuu (pasfesieHue KIIETOK)
cycneH3uu. B kauectBe Mauepupyromiero Beuiectsa npumensiercs 10—20% xpoMoBas KucioTa,
KOTOpasi TUAPOIM3YET CpEAUHHBbIC IUIACTUHKU, coeAuHstomue KieTku. CMmech CTaBiT B
tepmoctaT npu Temrneparype 60°C na 10—30 MUH B 3aBUCHIMOCTH OT OCOOCHHOCTH CYCIEH3HH
(arperupoBaHHOCTH, XMMHUYECKOTO COCTaBa KJIETOYHBIX CTEHOK W T. A.). HemocpeacTBeHHO
nepea MOJCYETOM Ui JIYYIIEro pasfefieHHsl KJIETOK €€ HECKOJBbKO pa3 IpOIYCKaloT yepes
HITIPHI] C TOJICTON UTJION (TUTIETUPOBAHHUE).

Xopomio pacrtymas CycneH3us uMeeT S-00pa3Hylo KpHBYIO pocTa. Pasmuuaior Tpu ¢assl
POCTOBOTO IUKJIA CycTieH3uH: J1ar-¢asa (2 - 3 cyT), ¢a3a skcrnoHeHIanbHoro pocta (2 — 10 cyT)
u cranuoHapHas ¢aza (10 - 15 cyt). [IpogomkurenbHOCTh (a3 3aBUCHT OT BHJIA PACTCHUS U
opraHa, M3 KOTOpPOro IOJIyue€Ha KyJbTypa Kajilyca W 3aTeM CYCHEeH3Us, OT HayalbHOIO
KOJIMYECTBA KIIETOK (MEPBUYHOTO WHOKYIATA), OT YCJOBHH BbIpammBaHus. (OOBIYHO
JUTUTEIBHOCTD Taccaxka (Bpems 10 nepecanku) cocrapiser 14—16 gueit. [Ipu 3ToM mI0THOCTH
BO3pacTaeT oOT 5x10°-10° mo 5x10° x/min. s CyOKyJTbTUBUPOBAHMS (TIEPECATKU) CYCIICH3US
OepeTcst B KOHIIE SKCIOHEHIMANBbHOHN (a3bl. [ kaxka0i KyabTyphl HaJ0 MMOAOUpPATh YCIIOBUS,



IIPU KOTOPBIX POCT CYCIIEH3UHU ONTHMAJICH: peajn3yercs: S-o0pa3Has KpuBas pu BeICOKOH (70—
80%) »KU3HECTIOCOOHOCTH.

Xoa padorbl. OTOOpaTh MUNETKOW CO Cpe3aHHBIM KOHYMKOM HECKOJIBKO MUJUTHIUTPOB
CYCIIEH3HH, Mpe/BapUTeNbHO B300ATaB ee B Koyibe. Jljis mpenBapUTENbHOTO MOJCUYeTa MOXKHO
MOJIb30BaThCS CyCIEeH3Wel u3 | KomOOYKM, a Al MOCTPOCHUS POCTOBOM KPHUBOW HYKHO 3
MOBTOPHOCTH, T. €. CYyCIIEH3Hs U3 3 KO00oUeK (Hampumep, 1Mo 2 MJT U3 KaXKI01) CITMBAETCS B OAHY
emkocTh. K 1 oOBbemy wuccrienyemoil cycrneH3uu 100aBUTH 2 00beMa XPOMOBOM KHUCIIOTHI.
[TocTaButh B TepmocTat npu 60° Ha 10 MuH. 3aTeM MPONMYCTUTH CMECH YePEe3 MIMPHIL C OOJIBITION
urioi 3 pasza. Bece onepanuu npoBosT ¢ OOJBINION OCTOPOKHOCTBIO, TAK KaK XpPOMOBasi KUCIIOTa
OCTaBJISIET TISATHA HA PyKax, oAexkae W paboumx moBepxHOCTsIX. Kamepy dykca-Posenrtans u
MOKPOBHOE CTEKJIO THIATEIBHO MPOMBITh, BHICYIIUTH. [IpUTEpeTh MOKPOBHOE CTEKIIO K KaMmepe
1o niosiBiieHust koJier Hetotona. [TumneTkoit ¢ y3kuM HOCHMKOM Ha0paTh MarepupyeMblid pacTBOP
U TIOJTHECTH K Kparo MOKPOBHOTO CTEKJIA, TIPU STOM KHUIAKOCTH 3aIOIHIET BECb 00beM KaMephl.
KneTkn cuuTaroT moj MHUKpPOCKONOM, B 4 OONBIIMX KBajparax IO JUaroHajld WIM BO Bcei
kamepe. [Ipyu KaxqoM 3allOJHEHUN CYCIIEH3MEH CYMTAaTh KJIETKH B BEPXHEU M HUIKHEH CETKax.
[Toacuer moBTOPUTH 3 - 4 paza (00braHO 1000 KIETOK) 7151 TOJTYIESHHS JOCTOBEPHBIX JaHHBIX.

JUig OCTpOeHUsl KpUBOH pOCTa MOKA3aTENIM CHUMAIOTCSI €XKEIHEBHO B IIPOLIECCE BCErO
KylIbTUBUpOBaHUA. [[TOTHOCTH cycnieH3uu onpenenstoT mo ¢popmyne: x = (mxnx1000)/3,2
I/Ie X —YUCIIO0 KJIETOK, MJI; M — cpefHee u3 6 - 8 MOBTOPHOCTEN YMCIIO KIETOK B Kamepe; N —
pasBelieHueE.

Paboma 4. Ilepecaoka cycnensuu (naccupogarue)

Marepuanbl U 000pyaoBaHHe: KOJOOUYKA C CYCIIEH3HEH, KOJIOOYKH CO CTEPHIIBHOU
Cpeloi AJIs MAaCCUPOBAHUS CYCIIEH3UH, CTEPUIIbHAS MUIIETKA C OTPE3aHHBIM KOHIIOM, PE3MHOBAs
rpylia, COUPTOBKA, CIIMYKH.

O0bsicHenHe. [[TMTENTbHOCTS IEPBOTO LIMKIIA BHIPALMBAHUS CYCIIEH3UU OOBIYHO paBHA 3
- 4 HenensM B 3aBHCHMOCTH OT COpTa pacTeHHs, U3 KOTOPOrO OHA MOJIyueHa, COCTaBa Cpepbl,
BBIpAlIMBAHUS, CKOPOCTH BpalleHus Kadaiku. [locrmemyromye HUKIBI COKpalarTcs A0 2
Henenb. Bce 3TO Bpems yacTh KIETOK OTMHUpAeT, MPOMCXOAST Je3arperanus Kaulyca u
MHTCHCUBHOE JI€JICHUE XUBBIX KJIETOK. CyCIEH3UI0 Hal0 MEpEecakKuBaTh IOCIE MOSBICHUS Ha
CTEHKaX KOJIObI 000/1Ka U3 KUBBIX KIJIETOK.

Xoa padotsl. [lepeceB cycrieH3uM OCYIIECTBISIETCS OJHUM U3 CIEAYIONIMX CIIOCOOO0B.

1. IMocTaBuTh cycneHsuio Ha 1-2 MuH, yTOOBI Ocenu KpymHbIe arperaThl. CTEpHIbHON
NUMETKOH B35STh HECKOJIIBKO MUJUIMIIMTPOB CYCIICH3MH U3 BEPXHEH yacTu ee o0bema.

2. IlpounbTpoBaTh CYCIIEH3UIO Yepe3 KAlPOHOBYIO TKaHb WJIM HEHJIOHOBBIM (GUIBTP U
N00aBUTH CBEXKYIO CpPENy.

3. laTh oTCcTOATHCS CycnieH3uu 1-2 MuH 1 oTiuTh 5-10 MiT B KOJIOY CO CBEXKEH CpeIon.
T'opabiko KonOsl HEOOXO0IMMO 00XKHUTaTh HAJ IIAMEHEM CITUPTOBKH JI0 U TIOCIIE IEPECaIKH.

OOBIYHO IS XOPOIIO PACTYIIEH CYCHEH3MHM TMOMOJB3YyIOT pasBenenue 1 : 10, T. e. B
kosi0y ma 500 M1 momermaioT 5 M1 CycrieH3uu U 45 M1 cBekel cpezbl. bonee TouHo pasBeneHue
OTIPEEIISAIOT UCXO/Sl U3 POCTOBBIX XapaKTEPUCTHK.

[lepecamuB cycneH3uI0 OJHUM U3 TEPEUYHUCICHHBIX CIOCOO0B, 00XKEYh TOPIBIIIKO KOJIOBHI,
3aKpBITh €€ BAaTHO-MapJIeBOM MPoOKoW uiau (ojproi ¢ memnopaHoM W TOCTaBUTH KOJIOYy Ha
Ka4ajKy A0 CIEAYIOLIEH ITepeCcagKH.

Paboma 5. Bvices cycnenzuu Ha meepoyto azapu3osanuyro cpedy (Memoo nieumunaa)

Marepunansl u 000py10BaHue: CYCIIEH3Us, CTepUibHbIe yamku IleTpu, cTepuiibHbII
HWIMHIIP, Cpenia AJis pocTa CyCIEH3UHU ¢ IBOMHBIM cojaepkanueM arapa (1,2-1,4%).

O0bsicHenme. /151 mpoBeieHUS KIETOYHOM CEJNEKIMHM OOBIYHO MPUMEHSIOT BbICEB
MEJIKOAarperupoBaHHON CYCIIEH3UM HA arapu3OBaHHYIO cpeny. IIpu 3ToM OIMHOYHBIE KIETKH U



MEJIKME arperaTthl JaroT Ha4yajo KJIETOYHBIM KioHaMm. KoHeuHas 1enb KJIeTOYHOW CeNeKInd —
NOJIy4EeHNE PACTEHUH U3 KIETOYHBIX KIIOHOB.

Xon pa6orbl. CyclleH3MIO HAIUTh B CTEPWIBHBIM LMIMHIP U IIOCTaBUTh Ha 5 MHH.
OtobOparhe mumeTkol 5 M BepxHeW ¢(pakmuu cycneH3un (oHa oOorarieHa OIMHOYHBIMU
KJIETKaMM) ¥ CMEUIaTh U YHCTOM CTEPWIBHOM IMIUHIApe ¢ 5 Mi Temor (36° C) murarenbHOM
cpedbl A pocTa Kajlyca. DTa cpella JAOJDKHA COAEp’KaTh JIBOMHOE KOJIMYECTBO arapa, T. €.
1,4%. BeicTpo pa3nuTh coaepkKUMOE IWIMHIApAa B vamlku llerpu, nate 3acThITh U 3aKpbITh
napaduamom. Yepes 3-5 Henenb MoACUYNTATh KOJIOHUU TraMeTpoM Ooisee 1MM. DddexTHBHOCTD
BBICEBA XapPAKTEPU3YET PEIPOAYKTHUBHBIN MMOTEHIIUAN CYCIICH3UU:

Ippexmuenocmov vicea = (KOTUYECTBO BBICESIHHBIX KJIETOK/KOJIUYECTBO

oOpa3zoBaBimxcs kononui) x100.

2.1.3 Pe3yabTaThl U BBIBOABI: 3HATH OCHOBHBIE METONBI pabOTHI C CYCIIEH3MOHHBIMH
KYJIbTYpPaMH PACTUTEIBHBIX KJIETOK M IPAKTUYECKOE 3HAYCHUE HAaHHOW TexHonoruu. Mmers
IPEJICTABICHUE O MEPBUYHBIX U BTOPHUUHBIX META0OIUTaX KJIETOK PAaCTEHUil; O MPaKTHUYECKOM
3HA4YCHUN 6HOT€XHOHOI‘HI>1, MO3BOJIAIOINIUX BBIACIISITE BTOPHUYHBIC TMPOAYKTBI CHUHTC3a JIA
MOJTyYEHUs IPETapaToB MUIIEBOr0, CEIbCKOXO03SHCTBEHHOT0, MEAUIIMHCKOTO Ha3HAYCHHI.

2.2 lIlpakTuyeckoe 3ansaTue Ne 2 (3 yaca).
Tema: KieTouHasi nH:KeHepHUsi.

2.2.1 3aganue nJs1 padoThI:

1. O3HaKOMHTBCS C METOJAMU MOJYYEHHUS KJIETOUHBIX KIOHOB B KJIETOUHON CEJIEKLIUU.

2. O3HaKOMHUTBECI C MCTOAaMU TMOJYYCHUSA TalUIONA0B W TIPCOAOJICHUA MOCTTaMHOM
HECOBMECTHMOCTH IPU OTAAJICHHON rMOpUAN3aLug.

2.2.2 Kparkoe onucanue nNpoBOJAUMOroO 3aHATHSA:

1. Hcnonb3yst oOBSICHEHHE NpenojaBaTens IaTh OMUCAHWE METOJHMKE IOJYYEeHUs
KJIETOYHBIX KJIOHOB, W3 KOTOPBIX DEreHepUpPYIOT COJCYCTOMYMBBIE M 3aCyXOYCTOWYHBEIC
pacteHusl.

2. Jlatp ommcaHWe NPUHIUIA TONYYCHHS TalIONAOB METOAOM aHIPOTeHe3a in vitro u
KyJbTUBHUPOBAHUS 3apOIbIIIEH aJlTIONOIUILIONIOB in Vitro.

Marepuai, BKIIOYAIOMINI ONMCAHHE METOJ0B PAOOTHI C CEJIEKTUBHBIMH CPEAaMHU.

Paboma 6. Bvices cycnensuu Ha cenexkmusHule cpeowl ¢ dodasnenuem NaCl

Matepuanbl u odopyaoBaHme: cycrieH3Us Tabaka WM KapTodens; CTepUIIbHbIE YaIlIKU
[Tetpu, crepuinbHBIN TUIMHAP, Cpeaa it pocTta kamryca 6e3 NaCl, ¢ 0,5; 1,0; 1,5 u 2,0% NaCl
(Bcero 5 BapmanToB). Cpeny s pocTa Kajulyca pa3iMBalOT B 5 CTAKAaHUYUKOB U B KaXKIBIH
no6aBmsioT HykHOe KonmuecTBO NaCl. 3arem m3mepsitor pH, noBoasT ero mo 5,8; mo6aBistor
arap 70 koHreHTpanuu 1,2% (I1BOWHOE KOJUYECTRO).

Oo0bsicHeHne. B OCHOBE KJIETOYHOH CENEKIIMH JIGKUT T€HEeTHYecKash HEOJIHOPOIHOCTh
KaJUTyCHBIX KJIETOK. [[Jisl mpoBeieHHs KJIETOYHOM CeNeKIMHU Ha COJIEyCTONYMBOCTH BBICEBAIOT
CYCIICH3WIO KJIETOK MemoooM HNlelimuHea HA arapu30BaHHYI0 MUTATENBHYIO Cpendy,
COJIep’Kallyl0 MOBBIIIEHHBIE KOJIMYECTBA XJOPUCTOrO HaTpusa. B 3TOM ciydae BhIABISETCS
YCTOHYHBOCTH KIIETOK KaK K TOKCHYECKOMY JICWCTBHUIO XJIOPUCTOTO HATPHUS, TaK U K MOBBIIICH-
HOMY OCMOTHYECKOMY JaBJICHUIO NMUTATEIbHON Cpelbl, T. €. OTOUpArOTCs KJIETKH, 00Jaaome
BBICOKOI BOJIOOTHUMAIOIIEH W BOJOYACPKUBAIOIICH CIIOCOOHOCTHIO.

Xoxa padorbl. CyCleH3HI0 HAJUTh B CTEPUIIbHBIA HWJIUHAP U 1aTh OTCTOSTHCA 5 MHUHYT.
OtoOparp 10 Mi BepxHel (pakuuu cycrneH3uu (OHa oboramieHa OJAMHOYHBIMHU KIETKaMHU) U
cMemmaTh B crepuwibHOM mumHape ¢ 10 ma cpenbl 6e3 NaCl (KOHTpOJb), paciuiaBICeHHONW U



oxnaxaeHHou 110 40°. TTocne 3Toro OBICTPO Pa3NUTh COACPKUMOE HMIMHAPA B 5 yamiek [lerpu
TUaMeTpoM 6 CM, J1aTh 3aCThITh U 3aKpbITh Napaduamom. Ty ke camyro ornepamuio IpoOHECTH CO
cpenoii, coxepxkameit 0,5; 1,0; 1,5; 2,0% NaCl. OObI4HO MIOTHOCTH BHICEBA PAaBHSCTCS 1x10*
kieTok B 1 M. Yepes 4 Hemenu moacYUTaTh B KaXKIOW Yalllke KOJOHUHU pazMepum Ooiiee 1 M.
CpaBHUTH KOJUYECTBO KOJOHMM Ha CENEKTHUBHBIX CpelaX M Ha KOHTPOJILHOW cpeje, MPHUHSB
KOHTpoJIb 32 100%. Onpenenuts 3¢ (HEeKTUBHOCTH BhICEBA MPH Kaxk 101 koHLeHTpauuu NaCl.

O¢pgexmusnocms  6viceéa =  (KOIMYECTBO  BBICESHHBIX  KJIETOK/KOJIUYECTBO
obpazoBaBmmxcs kosonuii) x100.

Kononuu, Beipocue Ha 1,5 u 2,0% NaCl, nepecagutb Ha cpeny s MopdoreHesa, B
KOTOPYIO MOXKET OBITh J00aBJIEH XJIOPUCTHIA HATpHil. PacTeHus: mpoBepUTh HAa YCTOWYUBOCTH K
NaCl (1°/0) 1 cpaBHUTb UX C MCXOJHBIMH (M3 KOTOPBIX OBLI MOJY4EH KaTyC Ui CYCIIEH3UN)
WJIM C PaCTEHUSIMH, PET€HEPUPOBABIINMH U3 KJIETOUYHBIX JTUHUHN, KOTOpbie pociu 6e3 NaCl.

Paboma 7. Kynemypa uzonuposanmvix neiivHukos. Ilonyuenue 2aniouoHvlx pacmenui

Marepuanbl u 000pyI0BaHHe: IBETOYHBIC OyTOHBI PAacCTCHUM;, OWHOKYJISIpHAs JIyma,
CTEpWJIbHBIE THHIETHI, CKaJbIENd, NMPoOUpkH, damku [leTpu ¢ mnuTaTenbHON cpemoil s
NbUIBHUKOB, meHTpudyra Ha 10000 06/MHMH, TUMOXJOPUT KaNbIMs WM JHAMI, KOOa co
CTEpUIILHOW BOJIOW, CTEPUJIbHBINA CTAKAHYMK, CTAKaH JUIsl CJIMBA, CIIMPTOBKA, CIIMYKH.

Oo0bsicHenune. KynbTHUBHpOBaHUE In Vitro MbUIBLBI U MBUIBHUKOB MO3BOJISIET MOJIYyYaTh

TaruION/IHBIE PACTEHUS U KaJUTyCHBIE TKaHHU. DTO MPEICTABISIET OONBIION HHTEPEC M1l TeHETUKH
U CEJIeKIUH, TaK KaK y rarionI0B JIerdye BBISIBUTH U OTOOpaTh LIEHHbIE MYTallMH, a C TOMOUIBIO
KOJIXMIIMHA MOKHO MOJIYYUTh MOJTHOCTHIO TOMO3UTOTHBIE TUIIJIONIHBIE PACTCHHUS.
B ycnoBusx KyiabTypbl HHIYKIUS POCTa MUKPOCTIOP U 00pa3oBaHUsl SMOPHUOUIOB TPOUCXOTUT 2
croco0amMu — TPSIMBIM 3MOPHOTEHE30M HIIM Yepe3 oOpa3oBaHHE Kalyca M WHIAYLUPOBAHUE
opraHoresesa. B oboux ciy4asx mporecc mpoTeKaeT COBEPIIEHHO He TaK, KaK B YCIOBHSX in
vivo. O0pa3zoBanue ramer mocie 1-2 perneHuid OJIOKHpYeETCs, B TO BpeMs Kak BereTaTHBHas
KJIETKa JIeJUTCS KaK 3UroTa M JaeT Havajo sMOpuoHaMm. boiee kenareneH npsmMoil aHApOreHes,
Opy KOTOPOM MHUKpOCIIOpa BeneT ce0si Kak 3Urora W TPOXOJUT IENblid psJ ITaroB
sMOpHOreHe3a, BIUIOTH [0 OOpa3oBaHMsS Ha TMbUIBHHKE pacTeHuil. B cimydae HempsiMoro
aHJpOreHe3a MUKPOCIOpa J1aeT Hadyajlo KaJIyCy, B KOTOPOM Ha 3TOM ke cpele HauyMHaAeTCs
o0OpazoBaHe SMOPHOHUIOB.

NunyuupoBanue aHaporeHe3a B HAaMOOJBIIEH CTENCHH 3aBUCUT OT COCTOSTHUS MBUIBIBI B
MOMEHT BBEJICHUS €€ B KyJIbTypy. [IbUIbHUKHN pexoMeHyeTcs OpaTh B MOMEHT MEPBOI0 MHUTO3a
WIA Cpa3y MOcie ero mpoxoxiaeHus. [IpurogHsl HepacmyCTHBIIHECS LIBETOYHBIE OYTOHBI C
NBUIBHUKAMHU, COAECPKANIUMU OTHOKJIETOYHBIE MUKPOCIIOPBI.

Y MHOTHMX BHJIOB HAWIYYIIUN BBIXOJ MHUKPOCIOp OOecreunBaeTcs mpu npenodpadboTke
KYJIbTUBUPYEMbIX MBUIBHUKOB HU3KMUMH TeMIlepaTypaMmu. Y sUMeHs, Harnpumep, oOpaboTka B
TeueHue 28 nuell npu 4° unu 14 nHedt npu 7° naet onTUMaiIbHbIE PE3YIbTATHI.

Xox padorbl. MUuUKpOCIIOPBI, BBIIEICHHBIE W3 NBUIBHUKOB, OKpacuTb 3%-M
AllETOKAPMUHOM U ONpPENENUTh IMOJ MUKPOCKONOM CTaJUI0 Pa3BUTHUS MbUIbIBI B MbUIbHUKAX.
OtoOparb OyTOHBI C TBUIBHUKAMH, COJAEpKAIIUMU MPEUMYIIECTBEHHO OJHOSACpHBIC
MHUKPOCIIOPBL.

OTaenuTh LBETOYHBIE NMOYKH, MOMECTUTH 110 25 WT. B 2,5 - 5%-u pacTBOp TUIIOXJIOPUTA
KaJblMs WM auanuaa Ha 5 - 10 muH, 3atem 2-3 pasza nNpombITh CTEpHIIbHON BojoM. Craenathb
HaJpe3 Ha OJHOW CTOpPOHE MOYKM M C MOMOIIbIO NMHHIIETa C TOHKUMHU KOIYUKaMU coOpaTth
TBHIYMHKU B CTepuiibHbIe Yamku [lerpu. OT THIUMHOK OTJIEIUTh, THIYMHOYHBIE HUTU U TIOMECTHUTD
HO 5 NBUIBHUKOB B KYJBTYPAJIbHBIN cOCyl. VI3BIeUeHNE HEMOBPEXKICHHBIX TBUIBHUKOB U3 OYEHb
MAJICHBKUX I[[BETOYHBIX TOYEK CJIEyeT MPOBOAUTH MOJ OWHOKYISAPHOW ITYMmo. Y MEIKHxX
OYTOHOB yJaJdUTh TOJIBKO BEHUYMK M MOCAJUTH IENYI0 MOYKY C UHTAKTHBIMU THIYUHKAMU TaKUM
o0pa3oM, 4TOOBI MBUIBHUKK OBUIM B KOHTaKTe cO cpenoil. Hamuume npyrux vacteil mBeTka He
BIIMSIET HA PA3BUTHE MbUIbIBI.



[ToBpexxeHHbIE MBUIBHUKU 0053aTeNbHO OTOPAchIBAIOT, TaK KaK B MPOTHBHOM Cllydyae
9TO BeAET K I'vlenu BCero NbUIBHUKA M, KPOME TOro, KalllyC MOXET 00pa3oBaTbCsi HE W3
OBUIBIBI, a4 W3 COMAaTHMYECKUX JUIUIOMTHBIX KJIETOK. [IbUIBHUKM KyJbTHUBHPYIOT —Ha
arapu30BaHHON Cpelie B CTEKJSHHBIX IMpPOOMpKax WiIM ManeHbkux uamkax Ilerpu. KynbTypsl
UHKYOUPYIOT Tpu 24...27° ¥ SKCHOHUPYIOT IpU ocBemeHHOCTH okoio 2000 nk u 14-yacoBom
nHe. BaxHo, 4TOOBI MNBUIBHUKK OBIIM OTOOpaHbl M3 OTHOCHUTENBHO MOJIOJBIX PpAacTEHUH,
BBIPOCHIMX B HOPMAJIBHBIX YCJOBUSX OCBEIICHHUS. Y CTapbIX PAaCTEHUH K KOHIy LBETCHHS
o0pa3yloTcsi Menkue OyTOHBI, KOTOpPbIE COJAEp’KaT MbUIBHUKUA C TETEPOreHHOH CMEChIO
MHUKPOCTIOP, U OO0JIbIIIE TBUIBIIBI C Ae(PEeKTaMu.

[Ipn kynbType NBUIBHHUKOB OOpa3yromuecss W3 TMbUIBIIBI pacTeHUs 3a 3-8 Hemenb
JIOCTUTAIOT BBICOTBI OKOJIO 5 CM, TIOCJIE YEro X BBIHUMAIOT U3 arapa U NMepecakuBaroT B TOPLIKU
CO CTEpHJILHOM NOYBOH (TIepBOE BPEMs HYKHO HAKPBIBATH CTAKAHOM).

Jnst o6pazoBaHusi SMOPHOUIIOB HEOOXOIMMBI caxapo3a u xkene3o. Caxapo3y BBOISAT B
IUTATENbHYIO CPeAy B KOHLEHTpauuu 2-4%, HO Il HEKOTOPBIX MBIJIBHUKOB (STYMEHS, TOMATOB,
NIIEHUIIBI) OHA JOJDKHA OBITh MOBBIIIEHA 10 6-12%. XKeme3o mydmie Bcero mpUMEHSTH B
koMmruiekce ¢ xenatamu (FeD(TA).

Paboma 8. Kynvmypa uzonuposanmnvix 3apoovluueti

Marepuanbl 1 000pya0BaHMe: 3peiible 3€PHOBKH MILIEHUIIbI, 3aMOYEHHBIE B BOJIE 32 1
CYT /0 3aHATHS; MPOOMPKU CO CTEPHWIIBHOW MUTaTenbHOM cpenoilt M-C, crepuibHbIE MUHIET,
CKaJbIleNlb, CTEpPHUJIbHbIE MaTpacukd wuiau 4vamku I[letpu ¢ BiokeHHON (UIBTPOBATLHON
Oymaroii, koyiba co CTepUIbHOM BOJOH, CIUPTOBKA, CIUYKH, MapJIeBble CTEPUIbHBIC MEIIOUKH.

Oo0bsicnenue. Ilpu ornaneHHoW ruUOpUAM3AIMKM  HAOMIOJACTCS TaK Ha3bIBaeMas
nocTraMHasi HECOBMECTHUMOCTb, B PE€3YJIbTaTe€ YEro 3apOAbIIl OCTAaeTCsl Henopa3BUThIM. Eciu
ke 3TOr0 HE MPOMCXOAMT, U3-3a CJIa0Oro pa3BUTHS IHAOCIEpMa 3apOJbIIl HE CIIOCOOEH K
HOPMAJIBHOMY IIpOpacTaHuio. Jlaxke y 3pernol IIyIIod 36pHOBKM MOKHO M3BJIEYb 3apOJBIII U
BBIPACTUTh €r0 Ha MUTaTeNbHOI cpene. OHa ToJKHA OBITH MPOCTOH, 0e3 100aBlIeHNs TOPMOHOB,
Hanpumep, cpena M-C. Ilpu Oornee OTHAJIEHHBIX CKPEIIMBAHUAX HAPYIICHUS B PAa3BUTHUU
3apojiplllla MHOT/Ia HaOJIOAAIOTCS YK€ Ha paHHUX JTamax, YTO BBIPAXKAETCS B 3aMEIICHHBIX
TEMIIaX pPOCTa, OTCYTCTBUH IudepeHpoBKU. KynbTypa Takoro 3apojsilia COCTOMT U3 2
ATaIroB — AMOPHOHAILHOTO POCTa, BO BPEMs KOTOPOTO MpoaonkaeTcs auddepeHunanys, u ero
npopactanus. Jlns mepBoro sTama TpedyeTcs Oojee CloXkHas NMUTaTelbHas cpera. Hespemnsie
3apOJIBIIIN BBIWICHSIOT OOBIYHO uYepe3 2 HeAeau MOocie OMbUICHHS, HO 3TOT CPOK MOXKET OBITh
JPYTUM B 3aBUCUMOCTH OT KOMOMHAIMN CKPEIIMBaHUS U MOTOIHBIX yCioBuil. Jlyuie Bcero yxe
¢ 9-10-ro nHA moclie ONbUICHUS] HayaTh HAONIOACHHE 3a Pa3BUTHEM T'HMOPHIHBIX 3€pHOBOK H,
OOHaApy>KUB 3aMe/UIeHHEe WM OCTaHOBKY pOCTa, YyXY/IIEHHE BHEIIHET0 BHUAA 3€PHOBOK,
HEME/JIEHHO MPUCTYIUTh K U30JMPOBAHUIO U BBICAJKE 3apObIIIEH HA MUTATEIbHYIO CPENY.

Xoa pa6orbl. Bcio paboty mpoBoauth B jamuHape. [IpenBapurenbHO 3aMOYEHHBIE
CEMEHa, MPOCTEPUIN30BaTh CIUPTOM B TeueHUE 2-3 MHUH, 3areM noMecTuTh no 10-20 mr. B
MapJieBbl€ MEIIOYKY U CTEPUIIU30BATh B pacTBOpe auanuaa uiu cyiaemsl 10 mun. PactBop cnuth
BO (hJIaKOH JJisi MOBTOPHBIX CTEPUIIM3AllMU, @ CEMEHA MPOMBITh B TOM K€ CTaKaHe, B KOTOPOM
MPOBOJIMJIACH CTepuin3alus, 3-5 pa3 crepuiabHOM BOJOHM. [IMHIIETOM MEpeHecTH 3epHOBKH Ha
CTEPWIbHBIM MaTpacUK WU B CTepWiIbHYI0 dYamky I[letpu ¢ BIOKEHHOW (HUIBTPOBAIHHOU
Oymaroi. [1o0KuTh 36pHOBKY OOPO3AKOM BHHU3 U, IPUACPKUBASI TMHIIETOM, OCTPO OTTOYCHHBIM
CKaJbIeJIeM WJIM WIJIOW paccedb OOO0JIOUKY M BBLAECTUTH 3apoabil. II[uTkom BHU3 3apojblil
MEpPeHeCcTH B MPOOUPKY ¢ muTaTenbHOM cpemoir M-C 6e3 ropmonoB. Yepe3 2-3 Hemenu
3apuCcoOBaTh 00pa30BaBLINECS U3 3aPObIIIA IPOPOCTKH.



Paboma 9. Hcnonvzoeanue kannycos uz 3penvix 3apooviuiell niueHuysl 0Jisk K1eMmoYHOU celeKyuu
HA 3aCyX0yCmou4u8ocmy

Marepuajabl 1 000pyA0BaHMe: KaJUTyChl M3 3pEJIbIX 3apOJAbIIICH MIICHUIIbI; KUIKas
npoaBTOKJIaBupoBaHHas cpena M-C, coxmepxkamas 15% I19T'a (monekymsipHas macca 6000),
cTepuibHble yalku [leTpu ¢ BaToi, cTepuiibHbIE MATPACUKH, CKAJIBIIEIH, TUHIETHI, CITUPTOBKA.

O0bsicHenne. OIHUM U3 BaXHEWIIMX I10Ka3aTelell 3acyXOYCTOMYMBOCTH PacTEHUI
ABIIIETCS. MX BOJIOYAEP)KUBAIOILIAsi CIIOCOOHOCTh. YCTOMYMBBIE PACTEHHSI B YCIOBHSX 3aCyXu
COXPaHAIOT B KJIETKAaX 3HAUYUTENbHBIE KOJUYECTBA BOJbI, TOT/Ia KaK HEYCTOWYMBBIEC JIETKO €€
TEPSIOT U 00€3BOKMBAIOTCS. VICKIIIOUEHHE COCTaBISAIOT MOTYKCepOdUTHI (JTI01epHa, BEPOTIOKbS
KOJIFOYKA M JIp.), UMEIOIINE TIIyOOKYI0 KOPHEBYIO CHUCTEMY, JOCTHMTAIOIIYyI0 T'PYHTOBBIX BOJ,
Onarogaps yemy Jake BO BpeMs HHTEHCUBHOM TpaHCIIMPAIH KJIETKH He 00€3BOKUBAIOTCS.

JUis UMHTalMU 3acyXd B KyJAbType B MHUTATENBHYIO CpEIy MOOaBISIOT BBICOKHE
KOHIleHTpauun ocMmotuka - [19IMa. IIpu 3ToM mpeuMyniecTBO MoOJy4aroT T€ KIETKH, KOTOPbIE
CIOCOOHBI MMPOTUBOCTOSTH BOJOOTHUMAIOIIEMY AelicTBuio [191"a, OHU MpOoA0IIKAIOT ASTUTHCS U
pactu. Ha mocnepyromux sTamax CeleKIUd W3 HHUX OTOMPAIOT 3aCyXOYCTOWYHMBBIE (OPMBI
pacTeHun.

Xoa paborbl. B nmamuHape CTepHIbHO MEPEHECTH KYCOYKHM KaUTyCHOM TKaHU Ha
MaTpacuk. CTepUIBbHBIM CKAJIbIIETIEM pa3pe3arh KALTyC Ha MPUOIU3UTEIHHO PaBHBIC MaJCHbKUE
kyoukn. B crepunbHyto wamky Iletpu ¢ BaToW HaiMTh M3 KOJOBI MUTATEIBHYIO CPEIy /O
oOunpHOrO0 cMauuMBaHus BaThl. CTEPUWIBHBIM MHHIIETOM mepeHecTr 10 KyCOYKOB KaTyCHOMH
TKaHU HAa CMOYECHHYIO MUTATEIbHOM cpefoil BaTy. 3aKphITh yaliku [leTpu u 3arepmMeTu3npoBaTh
¢ momouibio napadunma. Yepes 1 Mec. paccCMOTpPETh pe3yabTaThl OMbITA.

2.2.3 Pe3yabTaThl M BBIBOABI: IMETh IIpe/icTaBIEHUE O MOAEIUPOBAHNY CEJIEKTHBHBIX

cpell, TOJYy4YeHUH TaljIouJoB 1n Vitro, MPEOJOJECHUH TMOCTTAMHOM HECOBMECTUMOCTH Y
QJUTOTIOHTLIONTHBIX 3apPOJIBIIIEH M MPAKTUIECKOM 3HAYCHUH JTAHHBIX TEXHOJIOTHH.

Pazpaboran(u): P.®. I'apunosa



