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Pabouasi mporpaMmma 3j1eKTUBHOTO Kypca «buorexnoaorusi» (10-11 kiaaccsn)

PabGouass mporpamma Kypca « BHOTEXHOJIOTHS» COCTaBJIEHA B COOTBETCTBHUHU C
TpeboBaHUAMH DenepanibHOr0 rocyJIapcTBEHHOr0 00pa30BaTEIbHOTO CTAHAAPTa CPEIHETO
obuero obpaszoBanus K pesyipraram ocsoerust OOIT COO, «KOMIUIEKCHON MpOorpaMmoint
pa3zBuTHs OmotexHosnoruii B Poccuiickoit @eaepaunn Ha nepuon 10 2020 rogay,
pa3paboTaHHON TpaBUTENILCTBOM Poccuiickoit @Dexaepaiiuu, B COOTBETCTBUU
c TpeboBaHMsAMH K  pe3yjdbTaTaM  cpemHero  oOmero  oOpa3oBaHUSA,
yTBepxkaeHHbIMU DeniepanbHbIM rOCyJIapCTBEHHBIM o00pa3oBaTeIbHBIM
CTaHAApTOM CpeaHero oliero o0pa3oBaHus, HA OCHOBE aBTOPCKOM MPOrpaMMmbl
H.B. Topbenko. Ilpemmaraemas pabGoyass mporpaMma peaquzyercss MpH
UCIIOJIb30BAaHUU y4eOHOTO TMMOocoOMs Il  00IIeo0pa3oBaTEIbHBIX OpraHu3alui
«buotexnonorus. 10-11 knacce» H.B. 'opbenko - M.: [Ipocsemienue. 2019.

Kypc mo BbeiOOpYy «bBHOTEXHOJOTHS» OPUEHTUPOBAH HA HWHTETPALIUIO
OMOJIOTUYECKUX 3HAHUW CO 3HAHUAMH CMEXKHBIX E€CTECTBEHHO-HAyUYHBIX
JUCLUUIUIMH: SKOJIOTMM, XWMHH, €CTECTBO3HAHMS. J[aHHBIM Kypc HU3y4yaercs B
o0beme 67 yacoB. Kypc Bkitouaet B ce0st 7 ya4eOHBIX MOYJICH.

1. IlnaHupyemble pe3yJbTaThl 0OCBOEHHS JIEKTHUBHOI0 Kypca
«buoTexHoJ0rus»
JIMYHOCTHBIE PE3YIBTATHI
FOTOBHOCTh K KW3HCHHOMY W JIMYHOCTHOMY CaMOOIIPEICIICHUIO, 3HAHUE
MOpaJbHBIX HOPM, YyMEHHE BBIJCHATH Ha MPEIMETHOM  COJICpP>KaHHUU
HPABCTBEHHBI AaCHEKT IMOBEICHUS U COOTHOCHThH TMOCTYNKHM U COOBITUSI C
MPUHATHIMU 3THUYECKUMU MPUHITUTIAMU
e c(hopMHUPOBAHHOCTH 00pa3a MHUpa, IECHHOCTHO-CMBICJIOBBIX OPUCHTAIIUN 1
HPaBCTBEHHOT'O OCHOBAHMS JJMYHOCTHOTO MOPAJIBHOTO BHIOOPA;
® SKOJIOTMYECKOE CO3HAHUE, IPU3HAHUE BHICOKOW [IEHHOCTH KU3HU BO BCEX
€€ MPOSABJICHUSX, 3HAHUE OCHOBHBIX MPUHIIAIIOB U MIPABUJI OTHOIIEHUSI K PUPOJIL.
MertanpeaMeTHbIE PE3YIbTATHI
® aJICKBAaTHO UCIIOJIb30BATh PEUYEBBIE CPEACTBA I IUCKYCCUU U
apryMEHTAIM1 CBOEH MO3ULINH;
® IIPE/CTABIISATh KOHKPETHOE COJIep KaHue U cOOOIaTh €ro B MUChbMEHHON 1
YCTHOM (opme;
® BCTyMaTh B IMAJIOT, & TAK)KE y4aCTBOBATH B KOJJIEKTUBHOM OOCYKICHUHU
npo0JieM, BJIaJIeTh MOHOJIOTMUECKON U AUaIoruueckoit oopmamu
® YCTAHABJIMBATh " CpaBHUBATH pasHbie TOYKH
3peHMS, IPESXKJIC YeM MPUHUMATh PEIISHNE U JIeJaTh BEIOOD;
® UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE
B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;
® Q4J/ICKBATHO CTABUTH yLIe6HBIe 1ICJIN HA OCHOBEC OIICHKHU BBIITIOJIHCHUA y‘-Ie6HBIX
3aja4
® OCYUIECTBIIATH OCHOBHBIE JIOTUYECKHE Olepalnuu (aHaiu3, CHUHTE3,



CpaBHEHHME, KJIacCU(PUKALINS, aHAIOTHsI, a0CTparupoBaHue), yCTAaHABINBATD
MPUYNHHO-CJICICTBEHHBIE CBSI3U
® 1ICII0JIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH MIPH
BBIINIOJTHEHUH UCCIIEI0OBATENIbCKUX U MPOEKTHBIX padoT
® TOTOBHOCTb K YBaKEHUIO MHOW TOUKH 3pEHUS IPU 00CYKJIEHUU PE3yIbTATOB
BBIITOJIHEHHON PaboTHl;
® OOBEKTHBHO OIICHMBATh HWHQPOPMALMIO O JOCTIDKEHUSAX B 00JacTH
OMOTEXHOJIOTMH, IpecTaBiIeHHY0 B CMU, KpuTHUECKH OTHOCUTHCS K
IICEBJOHAYYHOU HH(OpMALIUHL.
pa3BUBaTh NIO3HABATEIbHBIE HHTEPECHl U UHTEUIEKTYaJIbHBIE CIIOCOOHOCTH B
IPOLIECCE OBJIA/ICHUS JIEMEHTAMU COJEPKAHUS Kypca, YMEHUE CAMOCTOSITEIIbHO
npuoOpeTaTh 3HAHWSA B COOTBETCTBHM C BO3HUKAIOIIUMHU KU3HEHHBIMU
MOTPEeOHOCTSAIMU, paboTas C JONOJHUTEIBHOM JIUTEpaTypoll M CpeACTBaMU
HNutepner.
[IpenmeTHBIC pe3yabTaThI
® OIICHMBATh pPOJb OHOTEXHOJOTHH B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, TPOrHO3UPOBATH EPCIEKTUBbI PA3BUTHUS
OMOTEXHOJIOTUU
e yCTaHaBIMBaTh M  XapaKTEpU30BaThb  CBSI3b  OCHOBONOJArarolux
OMOJIOTHYECKHUX MOHATHH (KJI€TKa, OPraHu3M) C OCHOBOIIOJIATAIOIIMMH TOHATHSMUA
JAPYTUX €CTECTBEHHBIX HAYK;
e 00OCHOBBIBATh CHUCTEMY B3IJIAOB Ha KUBYIO MPUPOAY U MECTO B HEW
YelIoBeKa, MPUMEHsIA OMOJIOTHYECKIE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH,
NOHUMATh TPAaHUIIbl UX TPUMEHUMOCTH;

® BBISABJIATH U 000OCHOBBIBATh CYIIECTBEHHbIE OCOOCHHOCTH Pa3HbIX
YPOBHEW OpraHu3alllu KU3HU;
® XapaKTEepU30BATb COBPEMEHHBIE METO/bI U3YYECHUS KIIETKU
® XapaKTepu30BaTb OCOOCHHOCTHU CTPOEHUS KJIETOYHBIX OPTaHeIl
® YCTaHaBJIMBATh CBA3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX
MOJIEKYJI, UX POJIb B IpoIieccax KJIETOYHOIO METab0I13Ma;
® BBIIBJIATH CYIIECTBEHHBIE IPU3HAKU CTPOEHHUs KIETOK OpraHu3MOB
pa3sHBIX LAPCTB JKUBOM IPUPOABI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHUS H
(GyHKUIMNA YacTell U OPraHOUJ0B KIIETKU;
® CpaBHUBATh pa3HbIe CIIOCOOBI Pa3MHOKEHUS OPraHU3MOB;
® XapaKTEpHU30BATh OCHOBHBIE 3TAMbl OHTOI€HE3A OPTaHU3MOB;
® XapakTEepHU30BaTh OCHOBHBIC IIPEUMYILECTBA TEHHOU U KJICTOYHOU
VHXCHEPHUH U KJIIOHUPOBAHUS KUBOTHBIX B JOCTHKEHUU LIEJICH CEIICKLUU;
*0OBSICHATH U ONPOBEPTaTh PacHpOCTpaHEHHBIE 3a0JTyKIEHUS O TEHHO-
VH)KEHEPHOU IPOIYKIUH;
¢ 00BSACHATh NMPUYMHBI AU dEepeHIMalun KIETOK Ha T€HHOM YpPOBHE,
BIMSIHUE BHPYCOB, Oakrepuo(aroB, IUIa3MHJl HAa ECTECTBEHHOE HW3MEHEHUE
HACJICICTBEHHBIX CBOMCTB KJIETOK, BEKTOPHBIX CHCTEM Ha LEJIECHAIIPABICHHOE



W3MCHCHHE T'€HOMa OPraHW3MOB, IUTATEIBHBIX CPEll Ha Pa3BHTHE ITOCAJOYHOTO
MaTepraja IMpu KJIOHATBHOM Pa3MHOXKCHUH;

® yCTaHABJIMBATh B3AaUMOCBSI3H MEX/Ty TEHOTHIIOM U CBOWCTBOM OpPTaHU3Ma,
CyOCTpaTOM H AaKTUBHOCTBIO TI'€HOB B KIETKaX IPOKAPHUOT, CBOMCTBOM
TOTHITIOTEHTHOCTH U Pa3BUTUEM IIEJIOTO PACTCHHS U3 OAHON KJICTKH;

e ONKHCHIBATH O3Tallbl MHUKPOKJIOHAIBHOIO Pa3MHOKECHHS PacCTECHUH,
KJIIOHHPOBAHHUS OCCIIO3BOHOYHBIX M IIO3BOHOYHBIX JKMBOTHBIX, ITOJIYYCHHE
MOHOKJIOHAJIbHBIX aHTHTEJ, CO3/JAHUEC BEKTOPOB;

®CpaBHUBATh OOBCKTHI OMOTEXHOJOTHH, METOJABI KJICTOYHOH W TEHHOM
HUH)KCHEPHUH, SIBICHUS TpaHCOpMallid M TPaHCAYKIUH, auddepeHIHanu U
naenuddepeHIuaniy, METOIbl TPAIUIIMOHHONW CEIEKIMH ¢ OMOTEXHOJIOTHUeCKHUMMU
METOJIaMH CO3JIaHHS ITaMMOB, COPTOB U TIOPOI;

® KPUTHYCCKH OICHUBATH ITEPCICKTHBBI U MPOOJIEMbI HCIIOIb30BAHHS
PE3yJIbTaTOB OMOTEXHOJIOTHYCCKUX HCCIICTOBAHUN;

® OIICHWBATh dTHYECKHE aCIEKThl HEKOTOPBIX UCCIICIOBAaHUI B 00JIACTH
OHMOTEXHOJIOTHHU.

2. Conep:xanue kypca «buorexHnosiorus»
Monyas 1. BBenenue

Yro Takoe 6norexnosorus. [Ipeamer u 3aaur OMOTEXHOJIOTUHU KaK HAyKH.
CBsi3b OMOTEXHOJIOTUU C IPYTUMH HAYKAMH.

OOBEeKTH OMOTEXHOJIOTUU U X Pa3HO0Opasue (BUPYCHI, OaKTepun, TPUOBI—
MUKPOMHUIIETHI © MAKPOMHUIIETHI, POTO30MHBIC OPTaHU3MBbI, KJIETKU

(TKaHW) pacTeHU, >KUBOTHBIX U YEJIOBEKa, HEKOTOphle OHOTCHHBIE U
(GYHKIIMOHAIBHO CXOJHBIE C HUMU BEIIIECTBA).

CoBpeMeHHbBIC HAIPaBJICHUS DPAa3BUTHS OMOTEXHOJOTHHM U UX CYIIHOCTb.
buoumkenepuss WM OMOMEOWIIMHCKAs  WHXCHEPHSI. BbuomenuimHa.
Hanomenununa. buodapmaxonorus. buoundopmaruka. buonuka.
OOpazoBatenbHast OuoTexHonorus. ['eHHas wuHXeHepus. buopemenuanus.
Knonuposanue.

OTHYECKHE U IMPaBOBBIC ACIICKTbI TIPHUMCHCHUS OMOTEXHOJIOTHYECKUX
MCTOOOB. OTHKa U OModTHKa. broTtexHomornueckue HCCIICAOBaHU, CBA3aHHBIC C
BBICOKUM PUCKOM HAPYHICHUA IIpaB JINIYHOCTHU.

[Ipodeccun, cBsa3aHHBIE ¢ Haykoi OuoTexHojorusa. Kto  Takoit
«buotexHonor». OcobeHHoctu mnpodeccun. BzauMocBsi3b (PYHKIIMOHATIBHBIX
00s13aHHOCTEM OMOTEXHOJIOra ¢ TUNOM oTpaciu. CHerualbHOCTH N0 Mporpamme



«buotexnonorus» (IIpombineHHass OHOTEXHONOTHSI. DKOOMOTEXHOJOTHUS U
onosHepreTuka. buorexnuka m umxeHepus. buomHdbopmaruka. MomnekysipHas
onorexnomorusi. OOopynoBaHue IS OWOTEXHOJOTHYCCKUX  TPOW3BOJICTB.
dapmarnieBTUUYECKasi OMOTEXHOJOTHA. XUMHUYECKHUE TEXHOJOTMH  IHUIIEBBIX
00aBOK M KOCMETHYECKUX CPEACTB. XUMUYECKUE TEXHOJIOTUU U UHKEHEPHUSL.)

[Trockl 1 MUHYCHI B Tipopeccu OMOTEXHOJIOTA.

Hcropuueckne  acmeKThl  pa3BUTHS  OWOTEXHOJOTHMH.  B3amMoOCBs3b
OMOTEXHOJIOTMM C  JPYrUMH HayKaMM B  HCTOPHYECKOM  KOHTEKCTE.
Bo3HUKHOBEHHE, CTAHOBIIEHHE M pa3BUTHE OMOTEXHOJOTHHM. 4 TepUoja:
AMIIUPUYECKUN, ATHOJIOTMUECKHM, OHOTEXHHUYECKUH U  T'e€HOTEXHUYECKUM.
OcCHOBHBIE XapaKTEPUCTUKH T€HOTEXHUYECKOTO IEPUOIA.

Monayas 2. I'enHast nHKeHepUS

['enHas uHXeHepUs KaK HampaBlieHHEe OMOTeXHOJoruu. Mctopus pa3BuUTHUS
IeHHON MH)KeHepHuH. TpaHcreHe3 Kak OCHOBHOM cioco0 FeHHON MHKEHEPUH.

[lenn w 3amaym  TEXHOJOTUM PEKOMOMHAHTHBIX Mosekyl. Co3naHue
OpPraHu3MOB C 3apaHee 3aJaHHbIMU [pPU3HAKAMU U CBOMCTBaMH. PenieHue
npo6iemsbl Tooaa. [Ipon3BoCTBO JEKAPCTBEHHBIX IMPENapaToB U OMOJIOTHYECKU
akTUBHBIX BemecTB. [lomydenne Beicokocnenuduunbix JJHK-30H710B.

Metoasl TEHHOM WHXXeHepuu. Meron TpaHchopMallid pacTCHHUS C
nomoIbio Ti-mma3mMuasl. MeTon 6MoI0rnyeckoi 0alTuCTHKY.

[IpumeHenne B HayudHbIX ucciienoBaHusx. Hokayr rena. MckyccTBeHHas
aKcnpeccus. Busyamusanmsa nOpoaykToB TeHOB. McciemoBaHwe MeXaHH3Ma
AKCIIPECCUMU.

['eneTnuecku MOI[I/I(l)I/II_II/IpOBaHHBIG OpraHu3Mbl MW HX HCIOJIB30BAHUC
YCJIIOBCKOM.

['enernueckn MoauduuupoBaHHbie pacteHus. (Co3naHue TpaHCTEHHbIX
pactennii. OCHOBHBIE HAIIPABIICHUS CO3JaHUs TPAHCTEHHBIX pacTeHui. Pemenue

arpoOTEXHUYECKUX, MPOJOBOJILCTBEHHBIX, TEXHOJIOTUYECKUX u
(dapmMakoIOTHYeCKUX MpoOJSieM TPU TOMOIIM HCIOIb30BAHUS TE€HETHYECKU
MOAU(UITUPOBAHHBIX PACTCHHIM.

I'enetnuecku MOIU(PUITUPOBAHHBIC YKUBOTHBIE. I'eneTnuecku
MOAUPUITTPOBAHHBIE MUKPOOPTAHU3MBI. X MCTIOE30BaHKE YETIOBEKOM.

[IpumeHeHne OOCTHKEHMUW TE€HHOM HWHYKEHEPUU B PA3JIMYHBIX OTPACISX.
Hcnonp3oBanre B GyHIAMEHTAIBHBIX U TMPUKIAIHBIX HAYYHBIX UCCICIOBAHUSX, B
MemuIMHe #  (papMarieBTUIECKON MPOMBIIUICHHOCTH (TTOJIydeHUE WHCYJIUHA,



JICKapCTBEHHBIX CPEJICTB HAa OCHOBE PEKOMOMHAHTHBIX OEIKOB YEJIOBEKa), B
CEIbCKOM XO34MCTBE (CO3/1aHME HOBBIX COPTOB pACTEHUM, YCTOMYMBBIX K
HEOJIaroNMpHUsITHBIM YCIOBHSIM CPEbl U BPEIUTENAM, 00IaIal0IUX TyYIINMH
POCTOBBIMH M BKYCOBBIMM Kau€CTBAMH), B >KMBOTHOBOJCTBE (METOJ T€HHOIO
PEIAKTUPOBAHUS).

ApryMeHTbl  «3a»  pa3BUTHE TeHHOM  umxkeHepuu. [loBbllieHUE
IPOJIYKTUBHOCTHU CEIIbCKOXO3AMCTBEHHBIX KYJIbTYp. Pemenue npobiieMsl roiojaa B
mupe. Co3gaHuEe HOBBIX JICKAPCTBEHHBIX MpernaparoB W BakiuH. CoxpaHeHUe
ouopazHoobOpaszus. I[lojoxxkurenpHOe  BJIMSIHUE TE€HHOM  MH)XXEHEpUM  Ha
OKpYXaIOIlyl0  cpeay. YMeHblIeHue yuepba OKpykawled cpeae  or
UCIIOJIb30BaHUs AI0XUMUKATOB. DKOHOMUYECKAS BBITO/IA.

APryMeHTBI «IIPOTHB» PAa3BUTHs I'€HHOW WH)XXCHEPHUH. YTPO3a OPraHU3MY
yenoBeka (YrHETEHHE MMMYHHTETA, aJUIEPIrHUECKUe PEeakUu U MeTaboIMyecKue
pacCTpOMCTBA, PA3IUYHBIE HAPYLUICHUS 340POBbs, COKPAIECHHWE NOCTYIUICHHUS B
opraHu3sM HeoOxoauMbix BemiecTB). [MO u TOsIBIEHHE YCTOWYHMBOCTH
MaTOreHHONW MHUKPOQIIOPHI YeJOBeKa K aHTUOWOTHMKaM. KaHIeporeHHblid u
MyTareHHbli 3 ()EKThI Kak pe3ysbThl ynoTpedienns B nuity I'MO.

VYrpoza I'MO nns okpyxaromieit cpeapl. CokpailleHHe OMOJIOTHYECKOTO
pa3HooOpa3usi (MCUE3HOBEHHE MHOTUX BHJIOB HACEKOMBIX, NTHUIl, MEJIKUX H
KPYITHBIX MJICKOMUTAIOIINX ).

Otrdeckue npoosiemsl ucnosibzoBanus ' MO.
Moayasb 3. KiterouHnass HHKeHepus

Krnerounast unxeHepust — nepcrnekTUBbl pazBuThs. KiueTouHas KyJabTypa Kak
OCHOBHOW OOBEKT U CpencTBO uccienoBanus. [IpeumyiecTBa MeToga KIE€TOYHBIX
KynbTyp. [lpmkusHeHHOe HaOmofeHHE 3a KiIeTKaMu. BO3MOXXHOCTh OLEHKU
COCTOSIHHSI KJIETKHU «IIPMKU3HEHHO», BO3MOKHOCTh N3MEHEHUS yCIOBUI

KyJabTUBUpOBaHUs. OIEHKa W TMOJy4YeHUE pe3yJbTaTOB Ha HEOOJIBIITIOM
KOJIMYECTBE KJICTOYHOTO MaTeprasia. ITUYECKHUE MPOOIEMBI.

OCHOBHBIC HAMpaBICHUS HWCIOIB30BAHUSA KJICTOYHBIX KYJIbTYp (T€HETHKA,
MMMYHOJIOTHS, OMOTEXHOJIOTHUS, BUPYCOJIOTHS, IMOPUOJIOTHS, TOKCUKOJIOTUS U
dapmakonorusi, OMOXUMUS U TATOOUOXUMHUS ).

Mertonpl KIeTOuHON MHXeHepun. [ nOpuan3anus COMaTHIECKUX KIETOK.
PexoHCTpyKIIMS KIETOK. YIydllIeHUe PACTEHUM U )KUBOTHBIX HA OCHOBE
KJIETOYHBIX TEXHOJIOTMI. OCHOBHBIE HAIIPaBJIECHUS UCIOJIb30BaHUS KJIETOYHBIX
TEXHOJIOTMH Ha IIPUMEPE PACTEHUM.

Moayas 4. KyJbTHBUPOBaHUE )KUBOTHBIX KJIETOK



HcTtopusi KyIbTUBUPOBAHMS >KMBOTHBIX KIJIETOK. McTOpudeckue STambl
KyJIbTUBAPOBaHUs KUBOTHBIX KieToK. Teopus Kioga bepnapa "O moctosHCTBeE
BHYTPEHHHUX YCJIIOBHI KJIIETKH BHE OpraHu3ma’.

KynbTypa »XHBOTHBIX KJIeTOK. CpaBHHTENbHAS XapaKTEPUCTHKA KICTOYHOM
U OpPraHHOW KyJbTYpHl. Pa3nuyHble WCTOYHUKH BEIEHHS KYyJIbTYPHl KIETOK
(oMOpHOHAabHBIC, HOPMAJIEHBIC W OIyXOJIEBbIE TKaHH). [IepBUYHBIC KYJIBTYPHI.
[TocTosiHas kineToyHas KynbTypa. Mopdodusnonornyeckne 0COOEHHOCTH KIETOK
(YMEHBIIIEHUE pa3MepoOB KIIETOK, MaJeHHE aJIre3WBHOCTH KIETOK, OKPYTJICHHUE
KJIETOK, YBEJIMYCHUE SICPHO/IIUTOIUIA3MATHYECKOTO OTHOIICHUS, CHUKCHUE
BPEMEHH Y/IBOCHHUSI KIETOK, CHWKCHHUE 3aBUCHMOCTH KJIETOK OT CBHIBOPOTKH,
yBenuueHue dS(G(GEKTUBHOCTH KIOHUPOBAaHUS, CHIDKEHHE 3aBUCUMOCTH  OT
cyOcTparta, yBeJIrnueHHe reTepOIUIONIHOCTU U aHEYTIIIOUAHOCTH).

buonorus KynbTUBUpYEMBIX >KMBOTHBIX KieTok. «[lpexgen Xeitdaukay.
Krnerounsiit mramm. Crieninduyueckre CBOMCTBA KJIETOYHOTO IITaMMa.

OcoOeHHOCTH OWOJIOTMHM KYJIBTUBUPYEMBIX KIETOK in vitro. KoHTakTHOE

TopmokeHue. KonrtaktHoe wunHruouposanue. @daxkrtop pocrta. Tpanchopmanus
KJIETOYHBIX CTPYKTyp. OcoOeHHOCTH TpaHC(HOPMHUPOBAHHBIX KIETOK. [IpuuuHbI
TpaHC(HOpPMALIMH KJIETOK B KyJIbType (BUpyCHasl U CHOHTaHHas ).
[TutaTenbHble cpenbl W CUCTEMBl KyJIbTUBHUpPOBaHHMS (KHIKas W Ta3000pasHas
nuTaTeNnbHas cpena, TBepablid cyocTpaT). OCHOBHBIE CUCTEMBI KYJIbTUBUPOBAHUS.
CpaBHuTENbHAs  XapaKTEPUCTUKA  PA3IMYHBIX CHCTEM  KYyJbTUBHPOBAHMUAL.
Henporounas kynerypa. [Iporounas Kynerypa.

KynbTuBHpOBaHUE KJIETOK W TKaHed Oecrno3BOHOYHBIX. (OcoOEeHHOCTH
KyJbTYpaJIbHBIX Cpe/l 0€CITO3BOHOYHBIX )KUBOTHBIX.

Uctopusa merona ruOpuan3alvKi KUBOTHBIX KJIETOK. MeXaHU3M CIUSHUS
kJeToK. KynbTypa ®UBOTHBIX KJIETOK. CpaBHUTENIbHAS XapAKTEPUCTHUKA
KJIETOYHOW M OpraHHOW KylbTypbl. OCHOBHBIE ATAIbl IOJTYYCHUS] THOPUIOM. DTall
MMMYHHU3alMU KUBOTHBIX. CnusiHUE KIIETOK. [IoAroTOBKA KJIETOK K CIHSHUIO.
KoMIToHeHTHI 11 MOATOTOBKH KJIETOK K CIUSHUIO. DYHKIUU (DUIEPHBIX KIIETOK.
Obecnieuenre HEOOXOAUMOW TIIOTHOCTH KJETOK. CuHTe3upoBaHue (HaKTopoB,
CTUMYJIUPYIOMINX MPOTU(PEPATUBHYIO aKTUBHOCTh THOPHUIOM. Y THIM3AIUS
MaKpOMOJIEKYJIIPHBIX ~ KOMIIOHEHTOB  TOruommx  kjetok.  Hemocratku
ucroiab3oBaHuss (QuaepHpix kieTok. KonmumumonupoBaHHas cpena. OtOop
OpPOAYLHUPYIOMIUX —chenuduueckue aHTtutena KiIoHoB. (Ceposoruueckue U
UMMYHOJIOTUUECKHUE METOJbI JJIsi OMPENeNICHUs] CUHTE3UPYEMBIX THOpUIOMaMU
aHTuTeNl (MMMYHO(QEPMEHTHBIH, PATUOUMMMYHHBIA, HMMYHOQIIOOPECIICHTHBIMN,
arrmoTuHanus ¢ O6enkoM A crtaduiokokka Cowan 1, JIOKaJIbHBIM TeMOJIU3 B
reyie,iuToNornyeckuii Meroa). OcHOBHblE TpeOOBaHUS K METOJaM JETEKIUU
MKA.



KiloHnpoBaHne ¥  pEKIOHMPOBAHME. MeTonbl, NPUMEHSAEMBIE IS
BBIJICNICHHSI ~ CTAOMJIBHBIX ~ KJIETOYHBIX  KJIOHOB  (KJIOHUPOBaHHE  METOJIOM
JUMHATHUPYIOIIMX Pa3BEICHUN, KIOHHPOBAHME B IIOJYXKHUJIKOM arap-arape,
KJIIOHUPOBAHHE C MTOMOIIBIO0 IPOTOYHOTO HUTOPIYyOPUMETPA).

BrisiBneHre aHTUTEI, CHHTE3UPYEMbIX THOPUIHBIMU KiIeTKaMu. [IpuHuumsI
Y 3Tanbl METOJA. MaccoBas HapaboTKa THOPHIOMHBIX KIIETOK.
Briaenenue u 0o4nCTKA AaHTUTEI.
Moayas S. KyJabTypbl KJI€TOK YeJ10BeKa

KynpTypsl kineTok denoBeka. KIIETKM 4YenoBeEKa, HWCIOIb3yEeMbIE JUIS
KyJabTUBUpOBaHusA. KynbTypa (QuOpominacToB Kak OCHOBa MPAKTHYECKOU
KJIETOUHOW WHXEHEPHUH, €€ OCOOEHHOCTH U mpeumylnecTBa. CTBOJIOBBIE KIIETKU.
Hcropust MCHONB30BaHMS CTBOJIOBBIX KIETOK. lepapXxusi CTBOJIOBBIX KIIETOK.
XapakTepUCTUKHA SMOPUOHAIIBHBIX CTBOJIOBBIX KJIETOK: TOTUIIOTEHTHOCTb,

XOYMHUHI', TCIIOMCPA3HAsA aKTUBHOCTD. HepCHeKTI/IBBI )51 HpO6JIeMLI HCIIOJIb30BaHUA
CTBOJIOBBIX KJIICTOK. OpFaHHaSI KYJbTypa U €€ OCHOBHBLIC OCOOCHHOCTH.

Mertozsl KYJIbTUBUPOBAHUSA OpraHHOU KYJIBTYPBI.
NudopmanmoHHbie 0aHKH KIETOYHBIX UCTOYHUKOB. KyJlnbTUBHPOBaHUE OPraHOB.

HGKOTOpBIG ACIICKTBI IPAKTHYICCKOTO MCIIOJBb30BAHUA MOHOKJIOHAJIBHBIX aHTHUTCII.

MogayJb 6. KiloHupoBaH#e )KMBOTHBIX

Tpancmantauus saaep. Meroa nepeHoca siaep NyTeM MUKPOMAHUITYJISLIUU.
Oranbl niepeHoca saep. HMcnonb3oBaHue 1uToxanasuHoB. CMBICH TEpMHUHA
«KJIOHHpOBaHue». HcTopus KIOHUPOBAHUS JKUBOTHBIX. MHUKPOXUPYPrHUUECKUIN
METOJ] MepecaaKku saep dMOpUOHaANIBbHBIX KJIeTOK. OnbiTel P. bpurrc u T. Kunr no
kioHupoBanuto. OnbiTel k. ['opmona. Meroanka KIOHUPOBaHUS JUIsl KPYIHBIX
JIOMAITHUX KUBOTHBIX. MeToauka kinoHupoBanus osell. OnbiT CMuTa 1 YUIMyTa
10 KJIOHUPOBAHMIO OBELL.

«XumepHble» WIN awtodeHHbIE >XUBOTHBIE. VCKYyCCTBEHHOE MOITydYeHUE
ato(eHHBIX JKMBOTHBIX. METONBI CO37aHUsl XUMEp. ATpErarMoHHBIA METO/I.
Nuabexkimonnsii  Metoa. [lpuHumnel u  mpeumymiectBa meTonoB. Hcropus
MOJIyYEHUS] XUMED.

Moayas 7. KyJabTypbl pacTHTEJIbHBIX KJIETOK



buosiorus KyJIbTUBHPYEMBIX PACTUTENBHBIX KIETOK. [IpenmyiecTBa KieTok
pacTeHuil Kak 00beKTa s KyIbTUBUPOBaHUs. OOBEKTHI I KYJIbTHBHPOBAHUS IN
vitro. KymeTypa KJIE€TOK, OpPraHOB U TKaHeW pacteHuid. M3ommpoBaHHBIC
3apoabiiy. W3omupoBaHHble opranbl. KamrycHas KynaeTypa. CycneH3HMOHHas
KyJbTypa. Kynbrypa nporomnactos. Auddepennunanus u myTH pa3BUTHSI KIIETOK.

W3meHeHuss B  pacTUTENbHBIX  KJIETKAaX, BBEIACHHBIX B  KYJIbTYpY.
XapakTepucTuKa KaulyCHbIX TkaHedl. KynbTypa KautycHbIX TkaHed. Tumbl
KyJIbTUBUPYEMbBIX PACTUTENbHBIX KIETOK: HOpMajbHble M oOmyxoJsieBble. MXx
dusnonornyeckue oTInyus. ['eMMoreHes u pu3oreHes.

CrocoObl pa3MHOXKEHHSI PACTEHUM — WX MPEUMYIIeCTBA M HEAOCTATKH.
[IpyHIMOBI  KIOHAJBHOTO MHUKPOpPa3MHOXKEHUs pacTeHuid. lIpemmymiecTBa
KJIOHAJIBHOTO MUKPOpa3MHOXeHus. KpaTkast ucTopusi pa3BUTHS KIIOHATIBHOTO
MUKPOPA3MHOXKEHHS. YUeT BIUsSHUSA (PU3NO0IOrHUYEeCKUX 0COOCHHOCTEN BBOJUMOTO

B KYJIbTYPY PacTeHHs, XUMUUECKHUX U (PU3UUYECKUX YCIOBHUM KyJIbTUBUPOBAHUS.
DTamnbl KJIOHAIBHOTO MUKPOPA3MHOXKEHUSI. MeTO/ bl KJIOHAILHOTO

MUKPOpPa3MHOXKEHUS. ~ AKTHBalusi  Na3ymHbIXx  MepucteM.  OOpa3oBaHue
aJBEHTUBHBIX IOOEroB TKaHSIMHU OJKCIUIaHTAa. BO3HMKHOBEHHE aJIBEHTHBHBIX
nodberoB B Karyce. WHIyKIMs COMaTMYECKOro HSMOpHOreHe3a B KIIETKax
skciuianTa. ComMaTH4YeCKUi 3MOpUOTeHe3 B KajulyCHOW TkaHu. DopmupoBaHue
MPUAATOYHBIX YMOPUOUAOB B TKAHU NEPBUYHBIX COMATHUECKUX 3apOAbILIEH.

[lepcriekTBBI ~ KJIETOYHOM  WHXKEHepuM  pacteHni.  Ilomyuenwue
OMOJIOTUYECKH AKTUBHBIX BELIECTB PACTUTEILHOTO MPOUCXOKACHHUS. Y CKOPEHHOE
KJIOHAJIbHOE

MUKpOpa3MHOXeHue  pacteHuid.  Ilomydyenwe  O€3BUPYCHBIX  pacTEHHIl.
IIpeonosienre IMOCTTaMHOW HECOBMECTUMOCTH. IlomyuyeHue ramiouaoB U
JTUATATIONI0B. KIIeTOUHBIA MyTareHe3 U CEeJICKIIUA.

3. TemaTuyeckoe MJIAHUPOBAHHE

Koa-Bo

Ne .. Tema ypoka 4acoB

10 xaacc (34 yaca)

Monayias 1. BBenenue (8 1)

Yr10 Takoe OMOTEXHOIOTUS

OcHoOBHBIE HaIpaBJICHUA OHMOTEXHOJIOTHH

OO0OBEKTH OMOTEXHOJIOTHH; KIIETKA U TKAHU

Hlw e
Ll e

OOBEKTHI OMOTEXHOJIOTHUU: OPTaHU3MBI

ODTHYECKHE U IIPaBOBBIC ACIICKThI IIPUMCHCHHA
OMOTEXHOJIOTHYECKUX MCTOA0B 1

ol

6 [Tpodeccun, cBsI3aHHBIE C HAYKONH OMOTEXHOJIOTHS




/ HcTopus pa3BuTHsI OMOTEXHOJOTUU KaK HAYKU
8 O0600611eHNe 3HAHUH
Moayas 2. I'ennast un:kenepus (26 4)
1. ['eHHas MH)KEHepUs KaK HarlpaBjeHUE OMOTEXHOJOTUN
2. Wcropust pa3BUTHSI TEHHOW WHKEHEPHUH
3. [{enu 1 3a7a4M TEXHOJIOTHH PEKOMOMHAHTHBIX MOJICKYJI
Mertonbl TeHHOW MHXeHepUH. MeTo] peKOMOMHAaHTHBIX
4, IJIa3MHAL
S. MeTtop1 reHHON nHXeHepuH. Tpancdopmanus
6. Tpancdhexius
/. [IpuMeHeHre B HayYHbIX HCCIIEIOBAHUSIX
['eneTnyeckn MoAM(PUIMPOBAHHBIE OPraHU3MBI U HMX
8. MCIIOJIb30BaHUE YETIOBEKOM
9. ['eneTnyeckn MOIU(UIIMPOBAHHBIE PACTEHUS
10. | T'enernmuecku MOAUGUIIMPOBAHHBIE KHUBOTHBIC
11. | T'enetnuecku Moau(UIMPOBAHHBIE MUKPOOPTraHU3MBbI
12. O6o001IeHNE 3HAHUI TeHHAs! HHKCHEPUSI
13. ['eHHas1 MH)KEHEPHS YEJIOBEKa
14. | I'emernuecku MOAM(MUUIMPOBAHHBIE PACTEHUS
15. |I'emernyeckn MOAU(UUIHUPOBAHHBIE KUBOTHBIE
16. | 'enetmuecku MoauUIIMPOBaHHBIE MHUKPOOPTaHU3MBI
17 OO6o0011eHne 3HaHWi TeHHasl HHKCHEPHs]
18. ['eHHas MH)KEHEPHS YeJIOBEKa
[IpyuMeHeHUe JOCTHXKEHN TEHHOU UHKEHEPHH B
19. pa3JIMYHbIX OTPACJIAX
20. | [IpombinieHHass MUKpOOHOJIOTHS
21. | IlepBuuHble 1 BTOPUYHBIC META0OJIUTHI
22. | llpomexxyTouHas aTTecTalus
23. | I'ennas Tepamnus
24. | I'eHHO-TepamneBTHUECKUE MIPETapaThl
25, APryMEHTHI «3a» pa3BUTHE T€HHOW NH)KECHEPUU
AprymMeHTBI «IIPOTHUB» Pa3BUTHS TeHHOU UHXXEHEPHH.
20. Otuueckue npodseMsl ucnosibzoBanus ' MO
11 kaacce (334.)
Monayas 3. Kiierounasi un:kenepus (4 4)
1. KirerouHast HH)KeHepusl — NEPCIEKTUBbI Pa3BUTHUS
Knerounas kynpTypa Kak OCHOBHOI OOBEKT U CPE/ICTBO
2. HUCCJIENOBAHUS
3 Vcrionb30BaHuE KIETOUYHBIX KYJIBTYP
4 MeToabl KIIETOYHOW UHKEHEPUU
Monayas 4. KyJbTHBUPOBaHHUE *KUBOTHBIX KJIETOK (15 1)
1. HcTopust KyJIbTUBUPOBAHHUSI )KUBOTHBIX KJIETOK
2. KynbTypa KMBOTHBIX KJIETOK




buonorus KYJbTUBHUPYCMBIX JKUBOTHBIX KJICTOK

Oco0eHHOCTH OMOJIOTHH KYJIbTUBUPYEMBIX KIETOK

[IutatenbHbIC Cpcabl U CUCTCMBI KYJIbTUBUPOBAHUA

KYJILTI/IBI/IpOBaHI/Ie KJIETOK M TKaHEel 0eCII03BOHOYHBIX

I/ICTOpI/IH MCTOJda FPI6pPI,ZII/I3aHI/IPI ZKKHNBOTHBIX KJICTOK

Mexanu3m ciausiHus kietok. [lomyuenue rubpuaom

OTan HMMYHHN3AIIUHN ) KUBOTHBIX

10. IToAroTOBKa KJIETOK K CIUSHUIO !
11. CiisiHie KIIETOK !
12, Ot160p npoayHMpPYIOIUX crenuUIECKHe aHTUTENA KIOHOB | '
13. KiioHupoBaHue 1 peKJIOHUPOBAHUE !
14, MaccoBasi HapabOTKa rMOPHIOMHBIX KJIETOK :
15, Brienenue u 04ncTKa aHTUTEN :
Moayas 5. KyJbTypbl KJ1€TOK Yes0BeKa (3 1)
1. KynbTypsl k1eTok yenoBeka. CTBOJIOBBIE KIETKH '
2. I[TepCreKTUBEI U IPOOJIEMBI HCIIOIb30BAHMS CTBOJIOBEIX KIETOK | '
3. KynbTuBUpOBaHHE OPTaHOB 1
Moayasb 6. KinionnpoBanue :kUBOTHBIX (3 4)
1. TpaHcranTanus saep '
2. Wctopust KIIOHUPOBAHMS SKMBOTHBIX !
3. Metozpl co3gaHust Xumep :
MoayJb 7. KyJbTypbl pacTHTEJIbHBIX KJIETOK (8 1)
1. broJiorust KyJapTUBUPYEMBIX PACTUTEIBHBIX KIETOK !
2. 3MeHEHNs KYJIbTYPY !
3. XapakTepUCTUKA KAJUTYCHBIX TKaHEN !
4. [IpyHIMIBI KITOHAIBHOTO MUKPOPA3MHOKEHUSI PACTEHUN !
o. [IpomexxyTouHas arrectauus !
6. OTanbl KIOHAIBHOTO MUKPOPa3MHOKEHUS !
/. MeTobl KITOHAIBHOTO MUKPOPA3MHOKEHUS !
8. IlepcnieKTUBBI KJIETOYHON MHXKEHEPUU PACTEHUN !
HToro 67 u.
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