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IosicHuTeNLHAA 3aNIUCKA

PabGouast mporpamMma Kypca « BHOTEXHONOTHS» COCTaBJI€HA B COOTBETCTBHU C
Tpe6oBaHUAMU DenepaabHOr0 TOCYJapCTBEHHOTO O0pa30BaTENbHOTO CTAaHAAPTa CPEIHETO
obuiero oopasoBanus K pesyinbraram ocsoenns OOIT COO, «KoMIUTEeKCHONM TTporpamMMon
pa3Butus OmotTexHojoruii B Poccuiickoit denepanun Ha nepuos 10 2020 rogay,
pa3paboTaHHOW TpaBUTENLCTBOM Poccuiickoit ®denepanur, B COOTBETCTBUU
C TpeOOBaHMSIMHU K  pe3yibTaTaM  CpelHero  olmero  o0pa3oBaHws,
yTBepxkIAeHHbIMU DeniepaabHbIM roCcyJapCTBEHHBIM o0pa3oBaTebHBIM
CTaHAApTOM CpeIHero o0uiero oOpa3oBaHMs, HA OCHOBE aBTOPCKOM MPOrpaMMbl
H.B. Top6enko. Ilpemmaraemas pabGouass mporpaMma peaju3yeTcs IIpHu
WCIIOJIb30BAaHUHU YUeOHOTO TMOCOOUs i 0O0IIe00pa3oBaTENbHBIX OpraHU3aIUui
«buotexnonorus. 10-11 kmaccen» H.B. ['opbenko - M.: [Ipocsemnienue. 2019.

Kypc mno BbeiOOpYy «bHOTEXHOJOTHS» OpPUEHTUPOBAH HA HWHTETPAIUIO
OMOJIOTUYECKUX 3HAHUW CO 3HAHUSIMU CMEXKHBIX  E€CTECTBEHHO-HAYUHBIX
OUCLMIUIMH: 3KOJOTUM, XWMHHU, €CTECTBO3HaHMs. J[aHHBIM Kypc H3y4daeTcs B
oobeme 34 yacoB. Kypc BkitogaeT B cest 7 yueOHbIX MOYJIEH.

1. Ilnanupyembie pe3yJbTAaThl 0CBOEHHS 3JIEKTUBHOIO Kypca
«buoTexHos0rus»
JIMYHOCTHBIE PE3YJILTATHI
TOTOBHOCTh K >KM3HEHHOMY M JIMYHOCTHOMY CAaMOOIIPENEIICHUIO, 3HAHUE

MOpPAJIBHBIX ~HOPM, YMEHHME BBIACIATH Ha NOPEIMETHOM  COACpPKAHUU
HPABCTBEHHBI AaCIEKT IMOBEJEHUS M COOTHOCUTH IOCTYNIKM M COOBITHS C
MPUHATHIMHU 3THYECKHUMU NPUHLIUIIAMU

e c(hopMUPOBAHHOCTH 0Opa3za MUpPa, IICHHOCTHO-CMBICJIOBBIX OPUCHTAIIUN U
HPaBCTBEHHOI'0 OCHOBAHUS JIMYHOCTHOI'O MOPaJIbHOrO BbIOODA;

® DHKOJIOTMYECKOE CO3HAHUE, IPU3HAHUE BBICOKOM LIECHHOCTH KMU3HU BO BCEX
e€ MPOSBICHUSAX, 3HAHUE OCHOBHBIX MPUHIMIIOB U MPABHJI OTHOIIEHUS K IPUPO/IE.

MeranpenMeTHbIE PE3yJIbTAThI

® 3JICKBATHO MCIIOJIb30BATh PEUYEBBIE CPEACTBA ISl IUCKYCCUU U
apryMeHTaluu CBOEH MO3ULUH;

® MPEJCTABIIATH KOHKPETHOE COJIEpKaHUE U COOOIIATh €r0 B TUCbMEHHOMN U
YCTHOU (opMme;

® BCTyNaTh B IUAJIOT, a TAK)KE y4aCTBOBATh B KOJUIEKTUBHOM O0OCYKIEHUH
npo0iem, BiIaJIeTh MOHOJIOTHYECKOU U AUATOTMYeCKO (hopMaMu

® YCTaHABJIMBATh " CpPaBHMBATh pasHble TOYKHU
3peHus, Npex/ie YeM MPUHUMATh PEIICHNE U IeTaTh BHIOOP;

® HTETPUPOBATHCA B IPYIITY CBEPCTHUKOB U CTPOUTH IPOJYKTUBHOE
B3aUMOJEHCTBHUE CO CBEPCTHUKAMU U B3POCIIBIMU;

® A4JICKBATHO CTAaBUTH y‘-Ie6HBIC eI Ha OCHOBE OLICHKHU BBITIOJIHEHUS y‘-Ie6HI>IX
3a1a4y

® OCYLIECTBJIATH OCHOBHBIE JIOTHYECKHE ONEpanuy (aHalIn3, CHHTE3,



CpaBHEHHUE, KiIacCU(PUKALMs, aHAJIOTUsl, a0CTparupoOBaHUE), yCTaHABIUBATh
IPUYUHHO-CJIEICTBEHHBIE CBA3H

® 1ICII0JIb30BaTh IPUOOPETEHHBIE KIHOUYEBbIE KOMIIETEHTHOCTH IPU
BBITIOJTHEHUH UCCIIEI0BATENBCKIX U MPOEKTHBIX paboT

® TOTOBHOCTH K YBRXKCHHIO MHOM TOUKH 3pEHUs IPU 00CYKICHUH PE3YIbTATOB
BBINIOJTHEHHOH padoTHI;

® OOBEKTUBHO OILICHMBaTh MHQPOpMAIMIO O JOCTHXKEHMSIX B oOmactu
OMOTEXHOJIOTUH, IpeacTaBieHHy0 B CMU, KpuTHUECKH OTHOCUTBCS K
IICEBJOHAYYHOU HH(pOpMALIUHL.

_ pa3BHUBaTh MO3HABATEIbHBIC HHTEPECHI U MHTEIUICKTYaJIbHbIE CIOCOOHOCTH B
MIPOLIECCE OBNAJACHUS AIEMEHTaMH COJIEpKaHus Kypca, YMEHHUE CaMOCTOSITENIbHO
npuoOpeTaTh 3HAaHUS B COOTBETCTBMM C  BO3HHUKAIONIMMU  KU3HECHHBIMHU
MOTPEOHOCTAMU, paboTasg C JIONOJHUTEIBHON JIMTEpPATypOl H CpeACTBaAMHU
HNutepner.

[IpenmeTHBIE pe3ynbTaThl

® OIICHWBATH POJIb OHOTEXHOJOTUH B (POPMHUPOBAHUK COBPEMEHHOU
Hay4YHOW KapTUHBI MUPA, TPOrHO3UPOBATH EPCIEKTUBbI PA3BUTHUS
OMOTEXHOJIOTHH

® YCTaHaBIMBaTh M  XapaKTEpU30BaTh  CBSI3b  OCHOBOIIOJIATAIOIIUX
OMOJIOrMYECKUX MOHATHH (KJI€TKa, OpPraHu3M) ¢ OCHOBOIIOJIAraloIIMMH OHATUAMU
JAPYTUX €CTECTBEHHBIX HaYK;

e 00OCHOBBIBaTh CHUCTEMY B3IVISIOB HA JKMBYIO IIPUPOJY U MECTO B HEM
YelIoBeKa, MPUMEHsIs OMOJOTHYECKIE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATh TPAHUIIBI UX TIPUMEHUMOCTH;

® BBISBJIATH U 0OOCHOBBIBATH CYLIECTBEHHBIE OCOOCHHOCTH Pa3HBIX
YPOBHEU OpraHu3alvu KU3HHU;
® XapaKTepU30BaTh COBPEMEHHbBIE METO/IbI U3YUECHUS KIETKU
® XapaKkTepu30BaTh OCOOEHHOCTH CTPOEHHUS KJIETOUHBIX OpraHesll
® YCTaHaBJIMBAaTh CBSI3b CTPOCHUS U (PYHKIIMI OCHOBHBIX OMOJIOIMUECKUX
MOJIEKYJI, UX POJIb B IpoIeccax KJIETOYHOIO0 MEeTaboIn3Ma;
® BBUIBIIATH CYIIECTBEHHbIE NPU3HAKM CTPOCHHS KJIETOK OpPraHu3MOB
pa3HbIX WAPCTB KUBOW MPUPOJbI, YCTAHABIMBATH B3aUMOCBS3b CTPOEHUS H
(GyHKUIUNA YacTell ¥ OPraHOUJ0B KIIETKU;
® CpaBHUBATh Pa3HbIE CIOCOOBI pAa3MHOKEHUS OPraHU3MOB,;
® XapaKTEPHU30BaTh OCHOBHBIE 3TAIlbl OHTOTE€HE3a OPraHU3MOB;
® XapaKTepHU30BaTh OCHOBHBIE TPEUMYILECTBA TEHHON U KJIETOYHON
UHKEHEPUH U KIIOHUPOBAHUS )KUBOTHBIX B JIOCTUKEHUU 1I€JIEH CENEKIINH;
¢ O0BSCHSTH U OIIPOBEPTATh PACHPOCTPAHEHHBIC 320 TYKICHHS O TEHHO-
VH)KEHEPHOU IPOIYKIUH;
¢ 0O0BSACHATh MPUYMUHBI TU(PPEpeHIai KIETOK Ha T€HHOM YPOBHE,
BIMSHUE BHUPYCOB, OakTepuodaroB, TIJIa3MUJ Ha €CTECTBEHHOE HW3MEHEHHE
HACJIEJICTBEHHBIX CBOMCTB KIJIETOK, BEKTOPHBIX CHCTEM Ha LIEJICHAIPABICHHOE



M3MEHEHHE TeHOMa OpPraHMW3MOB, MUTATENBHBIX CPell Ha pa3BUTHE IOCATOYHOTO
Martepuasa npu KIOHAJIbHOM Pa3MHOXKEHUH;

® YCTaHABIMBAaTh B3aMMOCBSI3U MEKY T€HOTUIIOM U CBOMCTBOM OpPTaHU3Ma,
cyOCTpaTOM U aKTHUBHOCTBIO TEHOB B KJIETKax MPOKAPHUOT, CBOWCTBOM
TOTUIIOTEHTHOCTH W PA3BUTHEM IIEJIOT0 PACTEHUS U3 OJTHOM KIIETKH;

® ONHUCHIBATH JTalbl MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS  PACTCHHIA,
KJIOHUPOBaHHUsST OECHO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX, IIOJIyuYCHHUE
MOHOKJIOHAJIbHBIX aHTHUTEN, CO3/1aHUE BEKTOPOB;

®CpPaBHMUBATH OOBEKTHl OMOTEXHOJIOTUH, METOIbl KIETOYHOM M TEeHHOMU
WH)XCHEPUH, SBJICHUS TpaHchopMalud M TpaHCAyKUuH, auddepeHuuanuu u
nenuddepeHuaniy, MeToIbl TPAAUIIMOHHON CEJNIEKIIMH ¢ OMOTEXHOIOTMYECKUMU
METOJIaMH CO3/IaHUs IITAMMOB, COPTOB U TTOPOI;

® KPUTHYECKH OIICHUBATDH MEPCIIEKTUBHI U IPOOIEMBI UCTIOIB30BaAHUS
pe3yJIbTaTOB OMOTEXHOJIIOTUYECKUX UCCIIEI0BaHUM;

® OIICHHMBATh ITUUECKUE aCIEKThl HEKOTOPBIX UCCIIEI0BAaHUI B 00JaCTH
OMOTEXHOJIOTHH.

2. Coaepxanne kypca « BHOTeXHOJI0THA»
Monayas 1. BBenenue

Urto Takoe buotexHosorus. [Ipeamer u 3agaun OMOTEXHOJIOTUH KaK HAyKHU.
CBsi3b OMOTEXHOJIOTHH C APYTUMHU HAYKaMHU.

OOBEKTH OMOTEXHOJIOTUH U UX pa3HOOOpa3ue (BUPYCHI, OaKTepUH, TPUOBI—
MHUKPOMHIIETH 1 MAaKPOMHMIICTHI, IPOTO30MHBIC OPTaHU3MBbI, KIICTKH

(TKaHW) pacTeHWil, KUBOTHBIX M YEJIOBEKa, HEKOTOphle OUOreHHbIE U
(YHKUIHMOHATBHO CXOJIHbIE C HUMH BEIIECTBA).

CoBpeMeHHbIE HaNpAaBJICHUS] Pa3BUTUS OMOTEXHOJIOTMM W UX CYIIHOCTb.
buoumxkenepuss wiaM  OMOMEIMIIMHCKAs  MHXKCHEPHS. buomenuimaa.
HanomenuuuHa. buodapmakonorus. buoundopmaruka. buonuka.
OOpazoBarenbHast OuorexHosyorusi. ['eHHas wmHkeHepus. buopemenuarus.
Kiionnposanue.

OTHYECKHE | IIPaBOBBIC ACIICKTBI IMMPHUMCHCHUA OMOTEXHOIOTMYECKHUX
METOOOB. Otnka U 0ModTHKa. brnoTexHONMOTMYECKUE HCCJICAO0OBAaHUs, CBA3AaHHBIC C
BBICOKMM PHUCKOM HApYIICHUWA IIpaB JUYHOCTHU.

[Ipodeccuun, cBs3aHHble C HaykoW OuorexHosorus. Krto  Takoit
«ouotexHosor». OcobenHocty npodeccuu. B3aumocBs3b  (PyHKIMOHATBHBIX
00s13aHHOCTEN OMOTEXHOJIOra ¢ TUIIOM oTpaciu. CrnennaabHOCTH M0 IporpamMme



«buotexnonorus» (IlpombluieHHass OWOTEXHOJOTUSA. DKOOMOTEXHOJOTUS U
OouosHepretuka. buorexnuka u uHxkeHepus. buonmndopmaruka. MonekynspHas
ouorexHosorus. OOopynoBaHue s OHUOTEXHOJOTHYECKUX  TPOU3BOJICTB.
dapmanieBTUUYECKasi OHOTEXHOJOTUS. XUMUYECKHE TEXHOJOTMH  IHUIIEBBIX
00aBOK U KOCMETUYECKUX CPEJICTB. XUMUUYECKUE TEXHOJIOTUU U UHKEHEPHSL.)

[11r0chl 1 MUHYCBI B po¢eccur OMOTEXHOJIOTA.

Hctopuyeckre  acmekThl  pa3BUTHUS ~ OMOTEXHOJOTHHM.  B3amMmocBs3b
OMOTEXHOJIOTMM C  JPYTMMM  HaykKaMd B  HCTOPMYECKOM  KOHTEKCTE.
Bo3HukHOBEHHE, CTaHOBIIEHME W pa3BUTHE OuoTexHojoruu. 4 mepuoja:
SMIIUPUYECKUN, ITHOJOTHUUYECKUM, OUOTEXHUYECKUA U  TECHOTEXHUYECKUH.
OCHOBHBIE XapaKTEPUCTUKH T€HOTEXHUYECKOTO NIEPHOIA.

Mopyab 2. I'enHasi MHKeHepHUs

['enHas MHXEHEepUs KaK HampaBlieHHe OmoTexHosnoruu. Mcropus pazBuTus
IeHHON MH)KeHepHuH. TpaHcreHe3 Kak OCHOBHOM cioco0 FeHHON MHKEHEPUH.

[lenm w 3amayum  TEXHOJOTMHM pPEKOMOMHAHTHBIX MoJekyn. Co3naHue
OpraHu3MOB C 3apaHee 3aJaHHbBIMU IIpU3HAKaMH M CBoMcTBaMu. PelieHne
npo6sieMbl rosoaa. IIpon3BoACTBO J€KapCTBEHHBIX MpEnapaTtoB U OMOJIOTMYECKU
akTUBHBIX BeulecTB. [lonydenune Boicokocnenupuunbix JJHK-30H10B.

Metoasl TeHHOW wuHXeHepuu. Merton TpaHcpopMalMu pacTeHUsS C
nomoipto Ti-mna3muabl. MeTo OMoI0THYecKOoN OATITUCTHKY.

[IpumeHenne B HaydHbIX HccinenoBaHusx. Hokayr rena. MckyccTBeHHas
JKcrpeccusi. Busyanusauus NpoaykToB TeHOB. lccinemoBanue MexaHusma
DKCIPECCHH.

['eneTnuecku MOI[I/I(I)I/II_II/IPOBaHHI)Ie OopraHudmMbl M HX HCIIOJIB30BaHHC
YCJIIOBCKOM.

['enernyeckun MoauduipoBaHHble pacteHusi. Co3laHue TPAHCTEHHBIX
pactennii. OCHOBHBIE HAIIPABIICHUS CO3JaHUsI TPAHCTEHHBIX pacTeHui. Pemenue

arpOTEXHUYECKUX, IIPOJIOBOJIbCTBEHHBIX, TEXHOJIOTHYECKUX 17}
(dapMakoiIOru4eckux MpodJieM TMpU TMOMOIIM HCHOJb30BAHMUS TE€HETUYECKU
MOJAU(PUIIUPOBAHHBIX PACTEHUN.

['eneTnuecku MOU(DUITIPOBAHHBIE YKUBOTHBIE. I'enetTnuecku
MOAUPUITTPOBAHHBIE MUKPOOPTAaHU3MBI. VX CTIOE30BaHKE YETIOBEKOM.

[IpumeHeHne OOCTHKEHUW T€HHOM WHYKEHEPUU B PA3JIMYHBIX OTPACHAX.
Hcnonp3oBanre B GyHIAMEHTAIBHBIX U TMPUKIAIHBIX HAYYHBIX UCCICIOBAHUSX, B
MeIuIMHe H  (papMarleBTUIECKON MPOMBIILIIEHHOCTH (TOJyYeHHWe WHCYJIWHA,



JIEKapCTBEHHBIX CPEACTB HA OCHOBE PEKOMOMHAHTHBIX OEJIKOB Ye€JIOBEKa), B
CEJIbCKOM  XO3HCTBE (CO34AHHME HOBBIX COPTOB pACTEHUM, YCTOWYMBBIX K
HEOJAarONpUSITHBIM YCIOBHSIM CPEBI U BPEAUTEINAM, 001 JalOLIUX JTyYIIUMHU
POCTOBBIMH M BKYCOBBIMH Kay€CTBaMH), B JKMBOTHOBOJACTBE (METOJ T€HHOTO
PEIAKTUPOBAHUSA).

ApryMeHTbl  «3a»  pa3BUTHE TeHHOM  uHeHepuu. IloBwlmeHue
IPOJYKTUBHOCTHU CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp. Perenue npobdieMsl roioaa B
mupe. Co3gaHue HOBBIX JIEKAPCTBEHHBIX IpEnaparoB W BakiuH. CoxpaHeHue
ouopazHoobOpaszus.  [lojoxxkurenpHOe  BIMSIHUE TEHHOM  WHXXEHEpUM  Ha
OKpYXAaIOIlyl0  cpeay. YMeHblleHue yuepba Okpykawmed cpege  or
UCIIOJIb30BaHUS ATIOXUMUKATOB. DKOHOMUYECKAS BBITOJIA.

ApryMEHTBI «IPOTUB» PA3BUTHUS T€HHOW WH)KEHEPHHM. YTPO3a OpPraHU3My
yesoBeka (YrHETeHHE MMMYHMTETa, aJlJIEPrUUYEeCKHe peakluud U METabOJuYecKHue
pPacCTpOKCTBA, pa3IMYHbIE HApPYyLIEHUS 3J0pPOBBS, COKpPAUICHUE IOCTYILJICHUS B
opranu3M HeoOxoaumblx BemecTB). MO u mosiBIeHHE YCTOMYHMBOCTH
NaTOr€HHOM MHKpO(IOphl 4YeloBeKa K aHTUOMOTHMKaM. KaHIeporeHHelii u
MyTareHHbIi 3 ()EKThI Kak pe3ysbThl ynotpedsenns B nmuity I'MO.

Yrpoza I'MO nna okpyxkarorieit cpeasl. CokpalleHue OHOJIOTHYECKOTO
pasHooOpa3usi (MCUE3HOBEHHE MHOTHX BHJIOB HACEKOMBIX, ITHIl, MEIKHX |
KPYITHBIX MJICKOMUTAIOIINX ).

Drrdeckue mpobieMsl ucronbzoBanus I MO.
Mopayas 3. KinerouHnasi nuH:KeHepus

Knerounas nHx)eHepus: — NepCreKTUBbI pa3BuTusa. KileTouHas KynbTypa Kak
OCHOBHOUM OOBEKT M CPEICTBO HUccienoBanus. [IpeumMyrecTBa MeTo/1a KJIETOYHBIX
KynaeTyp. [lpmku3HeHHOe HaOmoAeHUE 3a KiIeTKamMu. BO03MOXXHOCTH OILICHKU
COCTOSIHMS KJIETKH «IPUKU3HEHHOY», BO3MOKHOCTh N3MEHEHUSI YCIIOBUI

KynbTHBUpOBaHUS. OIlleHKa U TOJy4YeHUE PE3YJbTaTOB Ha  HEOOJBIIOM
KOJIMYECTBE KJIETOYHOTO MaTepuaia. ITUYECKUE MPOOIEMBI.

OCHOBHBIC HAMPABICHUS HCIOIB30BAHUS KJIETOYHBIX KyNbTYp (T€HETHKA,
MMMYHOJIOTHS, OMOTEXHOJIOTUS, BUPYCOJIOTHSI, IMOPUOIOTHSI, TOKCHUKOJOTUS U
dapmakonorusi, OMOXUMUS U TATOOUOXUMHUS ).

Mertoabl k1eTouHOM nHxKeHepuu. [ nOpuan3anus COMaTUYECKUX KIIETOK.
PexoHCTpyKIHS KIETOK. YIIydllIeHUE PACTEHUM U )KUBOTHBIX HA OCHOBE
KJIETOYHBIX TEXHOJIOTH. OCHOBHBIE HAITPaBJIECHUS HCIOJIb30BAHUS KIIETOUHBIX
TEXHOJIOTMM HA IPUMEPE PACTEHUN.

Moayas 4. KyJibTHUBHpPOBaHME ;KUBOTHBIX KJIETOK



Hctopus KyJIbTUBUPOBAHMS JKUBOTHBIX KIJIETOK. VcTOpHueckue OTambl
KyJIbTUBUPOBaHMs >KUBOTHBIX KieTok. Teopus Knoma Bepnapa "O mocrtosHCTBE
BHYTPEHHHUX YCJIIOBH KJIIETKH BHE OpraHu3ma’.

KynbTypa *XUBOTHBIX KJIeTOK. CpaBHHUTEIbHAS XapaKTEPUCTUKA KIETOYHON
U OpPraHHOW KyJbTYpHl. Pa3nuuyHble WCTOYHHKH BEICHUS KYJIBTYPBI KIIETOK
(oMOprOHAaIbHBIC, HOPMAJIBHBIE W OITyXOJIEBbIe TKaHM). [lepBUYHBIC KYJIBTYPHI.
[ToctosinHas kneToyHas KynbTypa. Mopdodusnonornueckne 0COOEHHOCTH KIETOK
(yMeHbIIEHHE pa3MepOB KIETOK, MaJeHHE aare3MBHOCTH KIIETOK, OKPYTJICHHE
KJICTOK, YBEIMYCHHE SICPHO/IUTOIUIA3MATUIECKOTO OTHOIICHUS, CHW)KCHUE
BPEMEHH Y/IBOCHHUS KIETOK, CHIDKCHHE 3aBUCHMOCTH KJIETOK OT CBHIBOPOTKH,
yBenndeHne AQPQPEKTHBHOCTH KIOHHPOBAaHUS, CHU)KEHHUE 3aBUCHMOCTH OT
cyOcTparta, yBeJInueHHe reTepOIUIONIHOCTU U aHEYTIIIOUIHOCTH).

buonorus KyiabTUBHpPYEMBIX >KHUBOTHBIX KieToK. «lIpemen Xeiiduukay.
Kierounslii mramm. Cnenuduyeckre CBOMCTBA KJIETOUYHOTO IITAMMA.

Oco0eHHOCTH OMOJIOrMU KYJIbTUBUPYEMBIX KIETOK 1n vitro. KoHTakTHOE

TopmokeHue. KonrtaktHoe wunHruouposanue. daxkrtop pocrta. Tpanchopmanus
KJIETOYHBIX CTPYKTYp. OcoOE€HHOCTH TpaHC(POPMUPOBAHHBIX KJIETOK. IIpuumHb
TpaHc(opMalMK KJIETOK B KyJIbType (BUPYCHAsl U CIIOHTAHHAs).
[IuTaTenbHble cpeibl U CUCTEMBl KyJIbTUBUpPOBaHMS (KHIKas U Ta3000pa3zHas
nuTaTenbHas cpeaa, TBepblil cyocTpaT). OCHOBHBIE CUCTEMBI KYJIbTUBUPOBAHUS.
CpaBHUTENIbHAS  XapaKTEPUCTHKA  PA3JMYHBIX CHCTEM  KYJbTUBHPOBAHUS.
Henporounas kynerypa. [IpoTounas Kynerypa.

KynpTuBUpOBaHuE KJIETOK W TKaHed Oecrno3BOHOYHBIX. (OcCOOEHHOCTH
KYJIbTYpaIbHBIX CPeI O€CITO3BOHOYHBIX JKUBOTHBIX.

Uctopus meroga ruOpuaN3alvKi KUBOTHBIX KJIETOK. MeXaHU3M CIUSHUS
kJeToK. KynbTypa ®UBOTHBIX KJIETOK. CpaBHUTENIbHAS XapaKTEPUCTHKA
KJIETOYHOW U OpraHHOM KyJbTypbl. OCHOBHBIE 3TAMbl MOTYyYEHUS THOPUAOM. IJTan
UMMYHH3alUUN KUBOTHBIX. CinsiHue kieTok. [loAroTtoBka KIETOK K CIWSHHUIO.
KoMITOHeHTHI 171 MOATOTOBKH KJIETOK K CIUSAHUIO. DYHKIUU (DUIEPHBIX KIIETOK.
ObecnieueHne HEOOXOAUMOUM TUIOTHOCTH KIIeTOK. CuHTE3upoBaHHE (PaKTOPOB,
CTUMYJIUPYIOMINX MPOTU(PEPATUBHYIO aKTUBHOCTH THOPHUIIOM. Y THIIM3AIUS
MaKpOMOJICKYJIIPHBIX ~ KOMIIOHEHTOB  TOTHOmMX  kietok.  HemocrtaTku
ucroiab3oBaHuss (QuaepHpix kieTok. KonmumumonupoBaHHas cpena. OtOop
OPOAYLHUPYIOMIUX chenuduueckue aHtutena KioHoB. Ceposoruueckue U
UMMYHOJIOTUUECKHUE METObI JJIsi ONpENeNeHUs] CUHTE3UPYEMbIX THOpUIOMaMU
aHTuTesl (MMMYHO(EPMEHTHBIH, PATUOMMMYHHBIA, HMMYHOQIIOOPECICHTHBIMN,
arrmoTuHanus ¢ O0enkoM A crtadumiokokka Cowan 1, JIOKaJIbHBIM TeMOJIU3 B
reje,uToJiorndeckuii Meros). OCHOBHBIE TpeOOBaHUS K METOJaM JCTEKIIUU
MKA.



KionupoBanue ©  pEKIOHHpPOBaHUE. MeETOAbl, NPUMEHSAEMBIE  JUIA
BBIIEJICHUSI  CTAOMJIBHBIX  KJIETOYHBIX KJIOHOB  (KJIOHUPOBAaHUE  METOJOM
JUMUTUPYIOIIMX DPAa3BEICHUN, KIOHUPOBAHHE B MOJYXHUIKOM arap-arape,
KJIIOHUPOBAHHE C MTOMOIIBIO0 TPOTOYHOTO LUTOPIYyOPUMETPA).

BrisiBeHre aHTUTEI, CHHTE3UPYEMbIX THOPUAHBIMU KiIeTKaMu. [IpuHIIUTIBI
1 3TaIbl METO/IA. MaccoBast HapaOOTKa THOPHIOMHBIX KJIETOK.
Brinenenne 1 ouncTKa aHTUTEN.
Moayasb 5. KyabTypbl KJI€TOK Ye10BeKa

KynbTypsl kieTok 4enoBeka. KieTkn dYenoBeka, HCHONb3yEMbIE IS
KynbTuUBUpoBaHus. Kynbrypa (QuOporuiacToB Kak OCHOBAa  MPaKTUYECKOU
KJIETOUHON WH)XCHEPUH, €€ OCOOEHHOCTH U mpeumyinecTBa. CTBOJIOBBIE KIIETKH.
Hctopusa wuCnosib30BaHMs CTBOJIOBBIX KJIETOK. lepapxus CTBOJIOBBIX KIETOK.
XapaKkTepUCTUKN IMOPUOHAIIBHBIX CTBOJIOBBIX KJIETOK: TOTUIIOTEHTHOCTb,

XOYMUHT, TeJIOMEpa3Hasi akKTUBHOCTb. [lepcnekTuBbl U IpOOIEMBbl UCIOJIb30BAHUS
CTBOJIOBBIX KJIETOK. OpranHas KyJbTypa U €€ OCHOBHBIE OCOOEHHOCTH.

Meroasl KYJIbTUBUPOBAHUS OpraHHOU KYJIBTYPBI.
NudopmanmonHbie OaHKU KJIETOYHBIX MUCTOYHMKOB. KyJbTHUBHUpPOBAHHME OpPraHOB.

HGKOTOpI)Ie ACIICKTLI ITPAKTHYCCKOI'O UCIIOJIB30BaHUSA MOHOKIOHAJIBHBIX aHTHUTCII.

Mopyab 6. KnonupoBanue ;KuBOTHBIX

Tpancrmantanus saep. MeTon nepeHoca Aaep ImyTeM MUKPOMAHHUITYJISLHAM.
Oranbl nepeHoca saep. Mcmonb3oBaHue nuToxanazuHoB. CMBICI TepMHHA
«KJIOHHpOBaHue». HMcTopuss KIOHMPOBAHUS >KUBOTHBIX. MUKPOXUPYPTrUUECKUI
METOJ] IEPECATKU sAJIep IMOPUOHAIBHBIX KJIEeTOK. OnbiThl P. bpurrc u T. Kunr no
kioHnpoBanuto. OnbiTel k. ['opnona. Meroanka KIOHMPOBAHUS JUIsl KPYIHBIX
JOMAIIHUX KUBOTHBIX. MeTtoauka kiaoHupoBaHus oBel. OnbiT Cmuta n Yunmyra
10 KJIOHUPOBAHUIO OBELL.

«XuMepHbIe» WIH alIoQeHHbIE KXUBOTHBIE. VICKYCCTBEHHOE TMOJIyYEHHE
atoeHHBIX J>KUBOTHBIX. METONBI CO37MaHUs XUMEp. ATpPEraliOHHBIA METO/I.
Nuabexkimonnsii  Metoa. [lpuHumnel u  npeumymiectBa meTronoB. Hcrtopus
MOJIyYEHUSI XUMED.

Mopyab 7. KyJbTypbl pacTUTEJBHBIX KJIETOK



buosiorus KynbTUBHPYEMBIX PACTUTENIBHBIX KIETOK. lIpenmyiecTsa KieTok
pacTeHuil Kak 00beKTa Il KyJIbTUBUPOBaHUSI. OOBEKTHI ISl KYyJIbTHBUPOBAHUS 1N
vitro. KymeTypa KJIE€TOK, OpraHOB U TKaHel pacteHuid. M3oimpoBaHHBIC
3apoasiiy. HM3omupoBanHble opranbl. KamrycHas kynerypa. CycCrieH3MOHHas
KyJbTypa. Kynbrypa nporomnactos. uddepennunanus u myTH pa3BUTHSL KIETOK.

M3MeHeHusT B PacTUTENBHBIX KIETKaX, BBEIEHHBIX B  KYJIBTYypY.
XapakTepucTUKa KaJUIyCHBIX TKaHer. KynpTypa KaulyCHbIX TKaHe. Tumbl
KYJbTUBUPYEMBIX PACTUTEIBHBIX KIETOK: HOPMAaJIbHBIE M OIlyXoJieBble. Mx
¢usnonornyeckue oTIMyus. I'eMMoreHes u pu3oreHes.

Crioco0bl pa3MHOXKEHHUSI PAaCTEeHUH — UX MPEUMYLIECTBA M HEJIOCTATKH.
[IpyHOMIIBI  KJIIOHAIBHOTO  MHUKPOpa3MHOXeEHUs  pacteHuil. lIpenmyimectsa
KJIOHAJIBHOTO MUKPOPa3MHOKEHMs. KpaTkas nctopust pa3BUTUS KIIOHAIBHOTO
MUKpPOPa3MHOXKEHUS. YUET BIUAHHS (PU3HOTIOTHUECKUX OCOOEHHOCTENW BBOJIUMOIO

B KYJIbTYPY PACTEHUs, XUMHUUECKUX U (PU3NMUECKHUX YCIOBUN KyJIbTUBHUPOBAHUSI.
DTanbl KJIOHAJTBHOIO0 MUKPOPAa3MHOKEHU. MeTO bl KIIOHATLHOTO

MUKpPOpPa3MHOXEHHUs. ~ AKTHBalMs  Ma3ylmHbIXx — MepucteMm.  OOpa3zoBaHue
aJIBEHTUBHBIX TO0OETOB TKAaHSAMHU OJKCIIaHTAa. BO3HUKHOBEHHE aJBEHTHBHBIX
noberoB B kauryce. MHAIyKIMS COMATHYECKOTO HMOpHUOTEHe3a B KIIETKaxX
skcruianTa. ComaTudeckuil aMOpUoreHe3 B KajurycHoM TkaHu. dopmupoBanue
PUIATOYHBIX IMOPHUOUIOB B TKAHU MIEPBUYHBIX COMATHUECKUX 3apOIbIIICH.

[lepcriekTBBI ~ KIIETOYHOM  WHXKEHepuM  pacteHnid.  Ilomyuenwne
OMOJIOrMYECKH AKTUBHBIX BELIECTB PACTUTEILHOTO MPOUCXOXKICHUSA. Y CKOPEHHOE
KJIOHAJIBHOE

MUKpOpa3MHOXkeHue  pacteHuid.  [lomydyenwe  O€3BUPYCHBIX  pacTEHUM.
IIpeonosnienne mnocrraMHOM HecoBMecTUMOCTH. [lomydenue ramionaoB u
TUATATIONI0B. KIIeTOUHBIA MyTareHe3 1 CeJICKIUA.

3. TemaTnueckoe MJIaHUPOBAHUE

Koa-Bo
Ne m.m. Tema ypoka 4acoB
11 knace (34 gaca)
Monayasb 1. BBenenne (4 1)

1. Yro Takoe 6uotexHosnorus. OCHOBHbIE HANPABIICHUS 1
OMOTEXHOJIOTHH.

2. OOBEKThl OMOTEXHOJIOTUH: KIETKH U TKaHU. OOBEKTHI 1
OMOTEXHOJIOTHH: OPTraHU3MBI.

3 OTHYECKHE U TIPABOBBIE ACIIEKThI IPUMEHEHUS 1
OMOTEXHOJIOrHYECKUX METOAOB. [Ipodeccun, cBA3aHHbIE C HAYKOU
OMOTEXHOJIOTHSL.

4 HcTopus pazButus OMOTEXHOIOTUN Kak Hayku. O0o01eHne 1




| 3nanmit

Monyas 2. I'ennasi nnkeHepusi (13 u)

1. ['eHHas MHXKEeHEpHs KaK HalpaBiieHue onotexHonoruu. cropus

pa3BUTHUS T€HHOUN HHXXEHEPHH.
2. Ienu 1 3a1a4M TEXHOJIOTUU PEKOMOMHAHTHBIX MOJIEKYJ1. MeToabl
TeHHON MHXKEHEpUU. MeTo 1 peKOMOMHAHTHBIX
[Imasmun.

3. MeTtonbl renHoi nnxxenepuu. Tpanchopmanus. Tpanchekuus.
['eHeTnueckn MOAM(PUIMPOBAHHBIE OPTaHU3Mbl U HX

4. UCIIOJIb30BAaHUE YEJIOBEKOM. [ eHeTUUeCK MOIU(pUIIMPOBAaHHBIE

pPacTEeHHSI.

5. I'enernuecku MoU(ULIMPOBAaHHbBIE KUBOTHBIE. ['eHeTHUECKU
MOAM(PUIUPOBAHHBIE MUKPOOPTAHU3MBI.

6. O0600611eHre 3HaHUI TeHHAs WHXEHEPHUSL.

1. ['enHas nHKeHepyUs YenoBeKa. | eHeTnuecku
MOIU(ULIMPOBAHHBIE pacTeHU. | 'eHeTHuecKn
MOJIM(ULIUPOBAHHBIE JKUBOTHBIE.

['enetnyeckn  MOIM(PUIMPOBAHHBIE MUKPOOPTraHU3MBI.

8. O0o00uIeHne 3HaHUW T€HHAas UHKEHEPUS.

9. [IpyuMeHeHUe JOCTUKEHUU TeHHOW MHKEeHEePUH B Pa3IMYHBbIX

oTpac/sax. [IpombliieHHas MUKPOOUOJIOTHSL.

10. | [lepBu4HbIC U BTOPUYHBIE METAOOTHUTHI

11. | IlpomMexyTouyHas aTTecTaIus

12. | I'ennas tepanus. [ eHHO-TEepaneBTUYECKUE MPENapaThl

13. APryMEHTHI «3a» pa3BUTHE TEHHON MHXKEHEPUHA. APTyYMEHThI

«IIPOTHUB» Pa3BUTHUSA FT€eHHOW UHKEHEPHUH.
Orrdeckue nmpobeMbl ucnoib3oBanus MO
Monayas 3. Kinerounasi unskeHepusi (4 1)
1. KierouHast nH)KeHepHs — NEPCIEKTUBHI pa3BUTH . KiteTouHast
KyJbTypa KaKk OCHOBHOM OOBEKT M CPEICTBO MCCIEAOBAHNUS.
Hcnonp30BaHue KIETOYHBIX KYJIBTYP. MeTOIbl KJIIETOUHOU
2. VH)XCHEPUH.
Monayas 4. KyJibTHBHpOBaHHE :KMBOTHBIX KJIETOK (8 )
1. HcTopust KyIbTUBUPOBAHUS )KUBOTHBIX KileTOK. KynbTypa
YKUBOTHBIX KJIETOK.
2. buonorus Kyl1bTUBUPYEMBIX KHUBOTHBIX KI€TOK. OCOOEHHOCTH
OMOJIOTUU KYJIbTUBUPYEMBIX KIIETOK.
3. [TuTaTenbHbIE CPEAbl U CUCTEMBI KYJIbTUBUPOBAHMS.
KynbTuBHpOBaHNE KJIETOK U TKaHEH 0€CO3BOHOYHBIX

4. HcTtopust MeToa rubpuIn3aiiy KUBOTHBIX KIETOK MexaHu3m

ciusiHus KiieTok. [lonyyenue rubpuaon

S. DTan UMMYHU3ALUH KUBOTHBIX

6. [TonroroBka KeTOK K cinusHUI0 CIUsSHUE KIETOK

7. Ot0op mnpoayuupyrolmmMx creunpuyeckue aHTUTENa KJIOHOB

8. KitoHupoBaHue u peKIIOHUPOBaHUE

Moayasb 5. KyJasTypbl KiIeTOK yesioBeka (1 )




KynbTypsl kiieTOK yenoBeka. CTBOJIOBBIE KIETKU
KyJbTUBUpPOBaHUE OPTAHOB.

Monayan 6. KiionupoBanue :kuBOTHBIX (1 )

1. Tpancmiantanus siaep. cTopust KIOHUPOBAHUS )KHBOTHBIX !
MeTobl CoO31aHNs XUMEDP
MoayJb 7. KyJbTypbl pACTHTEIbHBIX KJIETOK (3 4)
1. BHOIOrUst KyJIbTHBUPYEMBIX PACTHTEIBHBIX KI€TOK. [IpuHIUnel | *
KJIOHAJIbHOTO MUKPOPA3MHOKEHHS PACTCHUH.
2. [IpomesxyTouHas aTTecTanus !
3. Peseps. !

Hroro

34 yu.




