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I. IlosicHuTEIBLHASA 3aICKA

[Ipennaraemsplil yueOHBIHM MTpeMeET IpeIHA3HAYCH IS YUAIUXCsl CTAPIINX KJIACCOB C
LENIBI0 PACHIIMPEHHS U YTITyOJIeHus 3HaHUK 110 6uotexHonoruu. [Ipeamer cBsa3an ¢ 6a30BbIM
KypcoM OHMOJIOTMH U XUMHH CpeJIHEH IIKOJIbI U SIBJISIETCS €ro JOMOJIHEHUEM B IUIaHe
03HAKOMJICHHS C HOBEMILIMMU JTOCTHKEHUSAMHU B 00JaCTH MOJIEKYJISIPHOM M KJIIETOUYHOMN
OMOTEXHOIOTHH.

B npennaraemMom Kypce paccMaTpHUBarOTCsl BOIIPOCHI COBPEMEHHOI'O COCTOSIHUS U
MEPCIIEKTUBBI PA3BUTHS OMOTEXHOJIOTUH, IIPU ITOM 0c000€ BHUMAHHE YAEJIEHO METO/1aM
OMOTEXHOJIOIMH, TO3BOJIIOIINUM PACKPHITh TE€HETHUECKHUM ITOTEHIMAl OpraHu3Ma ¢
MocCJeAyoUen peanu3anued B KOMMEPUYECKUN MPOIYKT.

Haubonpiiee BHUMaHKE B Kypce yIeIeHO: OMOJIOTHYECKUM, HAYYHO-TEXHUUECKUM H
SKOHOMMYECKUM MPEANOChUIKAM B Pa3BUTHH OMOTEXHOJIOTHH; OCHOBHBIM METOJIaM U IpUeMam
MOJICKYJIIPHOM M KJIETOUHON OMOTEXHOJIOTHH; TPUHIMIIAM U TIPaBUJIaM KOHCTPYHUPOBAHUS T€HOB
¥ TEHOTHIIOB 1N Vitro; METO/1aM MOJIy4YeHHUs: OMOTEXHOJIOTMYECKONH KOMMEPUYECKON MPOTYKIUH.
OnekTuBHBIN Kype «buorexnonorusi» st 10-11 kimaccoB paccuntan Ha 68 yacoB (14. B
HEJIEIIO).

Henb n3yuenuns npeamera
®opmupoBaHue 3HaHUN 0 OMOTEXHOJIOTHUECKUX IETEPMUHAHTAX T'€HETHUECKOro OBEICHUS Ha
ypoBHE Mosekyl (pekomOuHanTHas JJHK 1 pekoMOMHAHTHBIN O€JI0K), KIETOK
(pPEKOHCTPYHpPOBAHHBIC U CTBOJIOBBIE KJIETKH) U OPTraHU3MOB (TpaHCTEHHbIC, KIOHUPOBAHHBIE U
XUMEPHBIC UH/IUBUIYYMBI).

3agauu:

JlaTh pacmupeHHble 3HaHUS 110 OMOTEXHOJIOTHH.

YrayOuTh 3HaHUS, KaCAIOUIHECS MOJIEKYIISIPHO-KJIETOYHBIX TEXHOJIOTHIA B 00JIACTH MEAUIIUHBL,
JKUBOTHOBOJICTBA U PACTEHUEBOJICTBA.

O3HaKOMUTH C OCHOBHBIMH MPUHIIUITIAMH KOHCTPYHUPOBAHUS T€HOB U TEHOTHIIOB.

Pa3BuTh ymeHune aHaIM3upOBaTh, CPABHUBATH, 0000IATh M YCTaHABINBATH TPUUYUHHO-
CJIEICTBEHHBIE CBSA3H NPU U3YUYEHUU METOA0B OMOTEXHOJOTUH, OKa3bIBAIOIINX
HEIMOCPEICTBEHHOE BIMSAHNE HA TEHETUYECKYIO TPOrpaMMy pa3BUTHUA.

TpebGoBanus K yPOBHIO MOATOTOBKH YYallUXCS.
3HaTh/ IOHUMATh:
COBpPEMEHHOE ONpe/eleHne OMOTEXHOJIOTHH; 3Talbl Pa3BUTHSI OMOTEXHOJIOTHH;
OCHOBHBIE€ OTKPBITHS B 00JIACTH IIUTOJIOTHH, T€HETUKH, OMOXUMHH, MOJIEKYJISIPHOW OMOJIOTHH,
CIOCOOCTBYIOITUE PA3BUTHIO OMOTEXHOJIOTHH;
00BEKTE OMOTEXHOJIOTHH;
METO/IbI KJIIETOUYHOUM U TeHHON MH)KEHEPHH,
SIBJICHHS TpaHC(POpMaIUK U TPAHCAYKIIMHU KaK MyTH €CTECTBEHHOT'O U3MEHEHHU s T€HOTHUIIOB
MUKPOOPTaHU3MOB;
MYTH ¥ BO3MOXXHOCTH TI€JICHATIPABICHHOTO N3MEHEHHSI Y€TTIOBEKOM;
TE€HOTHUIIOB OPTaHU3MOB JJIsl UCIIOJIb30BAaHUS B CBOUX IEJISIX;
OMOJIOTHIO KIIOHUPOBAHHBIX M TPAHCTEHHBIX OPTaHU3MOB; Y METh:
00BSACHATH MPUYUHBI AU PEpEeHIINAIIIN KIETOK Ha TEHHOM YPOBHE, BIHSIHHE BUPYCOB,
OakTeprodaros, MIa3Mu1I Ha €CTECTBEHHOE N3MEHEHNE HACIIEICTBEHHBIX CBOMCTB KIIETOK,
BEKTOPHBIX CHCTEM Ha IIeJICHANPABICHHOE N3MEHEHUE TeHOMa OPTraHU3MOB, TUTATEIBHBIX CPEJT
Ha Pa3BHUTHE IMOCATOYHOTO MaTepuaia Mpy KIOHATHFHOM Pa3MHOKEHHH, POJIb TOCTHKCHHUI
OMOTEXHOJIOTHH JIJIsl HAYYHO TEXHUYECKOTO Mporpecca;
yCTaHABIWBATh B3aUMOCBSI3U MEXIy TEHOTHIIOM U CBOWCTBOM OpraHu3Ma, CyOCTpaToM U
AKTUBHOCTBIO TEHOB B KJIETKaX MPOKAPUOT, CBOMCTBOM TOTUIIOTEHTHOCTH U Pa3BUTHEM IIEJIOTO
pacTeHUs U3 OJTHOW KIIETKH;



OIKCBIBATH 3TANBl MUKPOKJIOHAIBHOTO Pa3MHOKEHUS PaCTCHUH, KIIOHUPOBAHUS
0€CII03BOHOYHBIX U TIO3BOHOYHBIX )KUBOTHBIX, TOJy4EHUE MOHOKIIOHAIBHBIX AHTUTE, CO3/IaHNE
BEKTOPOB;

CPaBHHMBATh OOBEKTHI OMOTEXHOJIIOTHH, METO/IbI KIIETOYHOW ¥ TeHHOW MHKEHEPHUH, SBICHHS
TpanchopMalMy U TpaHCAYKIWH, TuddepeHuanuu 1 neanddepeHnuanuy, MeTo bl
TPAJAULIUOHHOM CENIEKIINH C OMOTEXHOIOTHUECKIMHU METOIaMHU CO3/1aHUsl ITAMMOB, COPTOB U
HOPOJ;

Ilnanupyemsble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMera
JINYHOCTHEBIE pe3y/IbTaThl
Y yuamerocsi 0yayt c(popMUpPOBAHDI:
[IEHHOCTH 3JJ0POBOTO M OE€30M1aCHOT0 00pa3a )KU3HHU;
OCHOBBI 9KOJIOTHYECKON KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 9KOJIOTHYECKOIO
MBIIJICHNUS;
YMEHHE YIPABIATh CBOEH IT03HABATENBHOMN AEATEIbHOCTHIO;
OCO3HaHUE €MHCTBA U LEJIOCTHOCTH OKPYXKAIOIIEr0 MUPAa, BO3MOXKHOCTEMN €Tr0 II03HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUH HayKH.
Yyauuiics MoJy4uT BO3MOKHOCTD 11 opMHpPOBaHMS:
4yBCTBa rOpAOCTH 3a pPOCCHUIICKYI0 OHOJIOTHYECKYIO HayKy,

T'YMaHU3Ma, LEJIeyCTPEMIICHHOCTH;
TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpY AajibHeMIIe 00pa30oBaTebHOM TPaeKTOpUY;
OIIbITa 3KOJIOTUYECKH OPUEHTUPOBAHHOM pe(IeKCUBHO-OLEHOUYHOM U MPAKTUUECKON
JESATEIIBHOCTH B JKU3HEHHBIX CUTYalUsX;
YMEHMSI IOCTENEHHO BbICTPauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE: OCO3HABATh
HOTpeOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOSTEIbHON
JIEATEIbHOCTH BHE IIKOJIBI.

MertanpeameTHble pe3yJibTaThl

PerynstuBnubie YY1 Yuammiicsa HayYuTCo:

COCTaBJIAThH (MHIMBUyaJIbHO WM B TPYIIIE) IJIaH pPEeLIeHUs TPOOIEMBbI;

paboTas 1o IUIaHy, CBEpPATh CBOM JICHCTBUSA C LIEJIbIO U, TP HEOOXOJUMOCTH, UCTIPABIISATH
OIIMOKU CaMOCTOSATEIBHO;

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH:

BBIIBUTaTh BEPCUU PEILIEHUsI TPOOJIEMbl, 0CO3HABATh KOHEUHBIN pPe3yibTaT, BHIOUPATh U3
IPEJIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA TOCTHIKEHUS LIEIIN;

CaMOCTOSITENIbHO CTaBUTh HOBBIE yUeOHbIE 1I€JIN U 3aJ]auu;

IIPY IIJIAHUPOBAHUM TOCTHIKEHUS LIEJIEN CaMOCTOSITENIBHO U aJIEKBATHO YYUTHIBATh YCIOBUS U
CPEICTBA UX JOCTUKECHHUS.

IHo3snaBarenbHbie YY /I Yyamuiics Hay4YuTCs:

KPUTHYECKH OIICHUBATh W WHTEPIPETUPOBaTh HHGMOpPMALMIO C pa3HbIX IO3ULHUH,
pacrio3HaBaTh U PUKCHPOBATH NPOTUBOPEUHSI B MH(POPMALIMOHHBIX HCTOUHUKAX;

MCKaTh M HAXOAUTH 000OIIEHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YHUCJIE, OCYIIECTBIIATh
pa3BepHYTHIM HH(POPMAIMOHHBIN MOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (YueOHBIE U
MO3HABATENIbHBIC) 3aJIa4H.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH:

HAXOJUTh U MPUBOJUTH KPUTUUYECKUE apTYMEHThI B OTHOLIEHUH JIEHCTBUMN U CYXJIEHUH IpYyroro;
CTHOKOHHO M pa3yMHO OTHOCHUTBCS K KPUTHUECKUM 3aMEYaHHsIM B OTHOILIEHHMH COOCTBEHHOTO
CYXKIEHHUsI, pacCMaTpUBaTh UX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUThH 32 PAMKH Y4€OHOTO0 MpeIMeTa U OCYILIECTBIATH LI€JI€HAPaBICHHbIH MOUCK
BO3MOXKHOCTEH ISl IMPOKOT0 IEPEHOca CPEICTB U CIIOCOOOB JeHCTBHS;
KommynukatuBubie YY /I Yyammiicss HaAy9uTcs:



IIPY OCYIIECTBICHUU TPYTNIIOBON pabOThI OBITh KaK PYKOBOJUTEEM, TaK M YWIEHOM KOMaH/Ibl B
pa3HbIX poJsX (TeHeparop uaei, KpUTUK, UCIIOTHUTENb, BRICTYIAIOMINMA, SKCIEPT U T.1I.).
Yyauuiics MoJy4uT BO3MOKHOCTh HAYYUTHCH:

KOOPJMHHUPOBATH U BBIIOIHATH Pa0OTY B YCIOBUSAX PEaIbHOT0, BUPTYATbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

pPa3BEpHYTO, JOTUYHO M TOYHO U3J1araTth CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM aJIEKBATHBIX
(YCTHBIX Y MUCbMEHHBIX) SI3bIKOBBIX CPECTB.

PABOYAS ITPOI'PAMMA JIJI51 10-11 KJIACCa C UCIIOJIb30OBAHUEM
OBOPYJAOBAHUSA HEHTPA «TOYKA POCTA»

Ha 6a3e uentpa «Touka pocta» oOecrieunBaeTcs peainsanus 00pa3oBaTeIbHbIX POTrPaMM
€CTECTBEHHO-HAYYHOU U TEXHOJOTMYECKON HAMpaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSAMHU 3aKOHOAATENHCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM PEKOMEH AU
®denepanbHOro oneparopa.
OO6pa3oBarenbHasi MPOorpaMma Mo3BOJISIET HHTETPUPOBAThH PeaTU3yeMble 371€Ch MOAXOIbI,
CTPYKTYPY H coJiepkaHue npu opranusanuu ooydenus B 10 - 11 kimaccax, BRICTpOSHHOM Ha 0ase
0000 U3 JOCTYMHBIX Y4eOHO-MeToanYecKuX KomiiekcoB (YMK).
Hcnons3zoBanue o6opynoBanus neHTpa «Touka poctay npu peanusanuu ganHon OIl mo3Bosser
CO3/1aTh yCIIOBUSA:
JUTSL pacIIMPEHUs COICPKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUS;
JUTSI TIOBBIIICHUS TTO3HABATENbHOM aKTUBHOCTU O0YYAIOIINXCS B €CTECTBEHHOHAYYHOM
obOnacru;
JUTSL pa3BUTHS JJMYHOCTH pebeHKa B mpoliecce 00yueHusi, ero cnocodHocre, GopMUpOBaHUS U
YIIOBJIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEH;
JUTst pabOThI C OJJAPEHHBIMU MIKOJIBHIUKAMU, OPTaHU3alMU UX PA3BUTHUS B PA3IIUYHBIX 00IACTAX
00pa3oBaTenbHON, TBOPUECKON JAEATETHHOCTH.
[Tpumensist undpoBsie 1a00paTOPUU HA YPOKAX, YUAIIUECS CMOTYT BBHIIOTHUTH MHOXKECTBO
1a00paTOPHBIX pabOT U SKCIIEPUMEHTOB I10 MTPOTpaMMe OCHOBHOM IITKOJIBI.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

BuorexHosorus: npouuioe u HacTosiee.

buortexnonorus, ee 3agaun. BepmukynaupoBanue. Pa3Hble B3IJsabl Ha OJHY U Ty XKe Mpodiiemy.
Camas riaBHasi MOJIEKYJ1a )HUBOH pupoibl. O0bEKThI (OMOIOTHYECKUE CUCTEMBI)
6uotexHonoruu. [Ipokapuotel. CTpoeHHne 6akTepHaIbHOM, PACTUTEILHON U )KUBOTHOW KJIIETOK
OO0bexThI (OM0IOrMYecKre CUCTEMbI) OMOTEXHOJIOTUU. DyKapuoThl. M3yueHune ApoxKeBbIX
KJIETOK.

IIpakTuyeckas pa6ora Ne 1: Ctpoenue OakTeprabHON, PACTUTEIBHON U )KUBOTHOM KJIETOK.
IIpakTyeckas padora Ne 2: V3ydeHne qpoxiKeBbIX KIETOK.

Kuerounasi nn:xkeHepus.

KynpTypa kireTok BelcIuX pacTeHnid. KiloHanbHOE MUKPOpPa3MHOKEHNE PACTEHUM.
Bropuunblif MeTaboMu3M pacTUTENbHBIX KyAbTYp. [Iprcrnoco0aeHHOCTh PaCTeHUH K YCIOBUSAM
BHEIIHEN cpenbl. Bolgenenrne npoykToB BropuyHoro Merabonunsma. Kinonuposanue
MIO3BOHOYHBIX )KUBOTHBIX. PeKoHCTpyKIMs KileTOK. McTopust nosiBieHus Ha cBET OBLbI J{on.
AHTUTENa U aHTUreHBbl. [loyyeHne MOHOKIOHAIbHBIX AaHTUTEN METO/IaMU KJIETOYHOU
uxeHepuu. O6o01naromiee 3aHATHE MO0 TeMaM: «BHOTEXHOIOTUs: MPOLLIOe U HACTOSIEEY,
«Kierounas uH>XeHEPUs».

IIpakTnyeckas padora Ne 3: BrijeneHue npoyKToB BTOPUYHOTO MeTaboIu3Ma.
IIpakTuyeckasi pa6ora Ne 4: CTpoeHHE aHTHTCHA.



I'ennas uHKeHepus.

Tpanchopmanus y 6akrepuid. Bupycsl n 6akrepuodaru. HezBanbie «rocTu», KOTOpbIC
CTaHOBSTCS X03sieBaMu nosoxkenus. Tpancaykuus. bakrepun 3ammmatorcs. boppba 6akTepuit
MPOTHUB BUpYCHOM uHpekuu, win [Ipuponnslii ckansnens pazpesaer JJHK. BekTop 6onbmmx
nepemMeH. Metosibl reHHO# nHxenepun. «PaboTa» reHoB B 4y KepoJHbIX KileTkax O6o01menne
1o Teme «I'eHHast UHKEHEPU».

IIpakTnyeckas padora Ne S: I3y4yenue miecHeBbIX IpuOOB (Oenast U cru3as IIeCeHb).
IIpakTuyeckasi pa6ora Ne 6: Bousinue temrepatypsl 1 pH cpeasl Ha aeiicTBue pepMEeHTOB
(amumnassr).

BbuorexHoJsorus Ha ciyxoe y Jroaei.

buotexnonorus B MequiHe. HoBbsie MeTo1bI cenekinu pacteHuil. O01acTu npUMEeHEHUs
TPAHCTEHHBIX PAaCTEHUI. B3Tiis] oNTUMUCTA U CKENITUKA HA TEHHOMOIU(UITUPOBAHHBIC
IIPOJIYKThI MUTaHUSA. BUOTEXHOJIOTHS U ATHKA.

IIpakTuyeckas pa6ora Ne 7: [TumieBbie MpOAYKTHI U 3I0POBBE YETOBEKA.

KyiabTHBHpOBaHMe ;KUBOTHBIX KJIETOK

HcTopus KyJIbTUBUPOBAHMS )KUBOTHBIX KJIETOK. McToprueckue 3Tambl KyJIbTHBUPOBAHHUS
#KUBOTHBIX KileTOK. Teopus Kinona bepnapa "O nmoctosiHCTBE BHYTPEHHUX YCIOBHUI KIETKU BHE
opranusma'.

Kynbrypa KUBOTHBIX KiIeTOK. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOYHOW U OpraHHON
KyJBTYpbl. Pa3inyHble HCTOYHUKY BEJICHUS KYJIbTYPhl KIETOK (3MOpPHOHANIbHBIE, HOPMaJIbHbIE U
omyxoJseBble TKaHu). [lepBuunbie KynbTyphl. [locTOsIHHAs KileTOYHAs KYJIbTypa.
Mopdoduznonornyeckne 0COOEHHOCTH KIETOK (YMEHbILIEHUE Pa3MEPOB KJIETOK, MaJJCHUE
a/IFe3UBHOCTH KJIETOK, OKPYTJICHUE KJIETOK, YBEIIMYCHHUE SIIEPHO/IIUTOIIA3MATHUECKOTO
OTHOLICHHUSI, CHI)KEHHE BPEMEHU YIBOCHUS KIIETOK, CHUKEHHUE 3aBUCUMOCTH KJIETOK OT
CBIBOPOTKH, yBeTHueHHE (P (HEKTUBHOCTH KIIOHUPOBAHUS, CHU)KEHUE 3aBUCUMOCTH OT
cyOcTpara, yBelIMYeHHE TeTepOINIONTHOCTH U aHEYTIIOUTHOCTH).

buonorus KyabTUBUPYEMBIX )KMBOTHBIX KJIeTOK. «IIpenen Xeitdnrkay.

Knerounsnii mramm. Crnenugudeckue CBONCTBA KJIETOYHOTO ITAMMA.

OcoOeHHOCTH OMOJIOTHH KYJIbTUBUPYEMBIX KJIETOK in Vitro. KoHTakTHOE TOpMOXKEHHUE.
KonraktHoe unrn6uposanue. @axtop pocra. TpaHchopmanus KIETOUHBIX CTPYKTYP.
OcoOenHocTH TpaHC(HOPMHUPOBAHHBIX KJIE€TOK. [IpruunHbl TpaHchopmanuy KIeToK B KyJIbType
(BUpYCHasl U CIIOHTaHHas).

[TuTaTenbHble Cpenbl U CUCTEMBI KYIbTUBUPOBAHUS (PKUJKasl U Ta3000pa3Has NUTaTelbHas
cpena, TBepAblil cyocTpar). OCHOBHBIE CUCTEMBI KyJIbTUBUPOBaHUS. CpaBHUTEIbHAS
XapaKTepUCTHKA Pa3IMYHBIX CUCTEM KyJIbTUBHpOBaHUs. HenpoTounas kynbrypa. [IpoTounas
KYJIBTYpa.

KynbTuBHpoBaHUE KIETOK U TKaHEH 0ecrio3BOHOYHBIX. OCOOEHHOCTH KYJIbTYPaIbHBIX CPEJl
0€CI03BOHOYHBIX JKUBOTHBIX.

HcTopust metoga ruOpun3auy ;KUBOTHBIX KJIeTOK. Mexanusm ciausHus kietok. Kynerypa
JKUBOTHBIX KJIETOK. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIIETOUHOW U OPraHHOM KYJIBTYpHI.
OcCHOBHBIE 3TaIlbl MOTYYEHHS] THOPUIOM. DTall UMMYHU3ALUH KUBOTHBIX. CIUSHUE KIETOK.
ITonroroBka KJIETOK K CIMAHNI0. KOMIIOHEHTHI JUIsl MIOATOTOBKM KJIETOK K ciausHUI0. DyHKINN
bunepHbIx kiaeTok. ObecrneueHrne He0OX0AUMO MITOTHOCTH Ki1eTOK. CHHTE3upOBaHue
(bakTOpOB, CTUMYIUPYIOIIUX MPOIU(EepaTHBHYIO aKTUBHOCTh THOPUAOM. Y THIIN3AIUS
MaKpOMOJIEKYJISIPHBIX KOMIIOHEHTOB IMOTUOMIMX Ki1eToK. HepocTaTku ucnonb30BaHus GUAECPHBIX
kietok. KonauunonuposanHas cpena. OTé0p NpoAyLHpYIOMUX crenuduyeckre aHTuTena
KJIOHOB. CepoJiornyeckie 1 UMMYHOJIOTHYECKUE METOIbI JIJIsl ONIPEIEIeHUsI CHHTE3UPYEMBbIX
ruOpuIOMaMu aHTUTEN (MMMYHO(DEPMEHTHBIN, paAMOMMMYHHBIH, UMMYHO]IIIOOPECIIEHTHBIH,
arrmoTuHams ¢ 6enkoM A cradunokokka Cowan 1, TOKaabHBIN reMOHN3 B
refne,uToorunueckuit Mmeron). OCHOBHBIE TpeOOBaHUs K MeTo1aM aeTekinu MKA.



KnonupoBanue u pekjIoHUpoBaHHE. MeTOIbl, IPUMEHSIEMBbIE IJIs1 BBIICICHUS CTAaOUIIBHBIX
KJIETOYHBIX KJIOHOB (KJIOHMPOBAHNE METOJIOM JUMUTHUPYIOIUX Pa3BeICHUI, KIOHUPOBAaHHE B
HOTYKUKOM arap-arape, KJIOHHpOBaHUE € TIOMOIIBIO IIPOTOYHOTO HUTO(IyOPUMETPA).
BeisiBiieHNEe aHTUTEN, CUHTE3UPYEMBbIX THOPUIHBIMU KIIETKaMHU.

[Tpunune! 1 3Tansl MeToaa. MaccoBast HapaboTKa THOPUIOMHBIX KJIETOK. Beienenue u
OYNCTKA aHTUTEIL.

KyJabTypbl KJIETOK YeJioBeKa

Ky.HBTypBI KJIETOK denoBeka. KiaeTku YCJIOBCKA, UCIIOJIB3YCMBIC IJId KYJIbTUBUPOBAHUA.
Kynbrypa pubporniactoB kak OCHOBa MPAKTUYECKON KIIETOUYHOM MHXKEHEPUH, €€ OCOOEHHOCTU U
npeumMmyuieCTBa. CTBOIOBBIE KIETKH. I/ICTOpI/ISI HCIIOJIBb30BaHUA CTBOJIOBBIX KJICTOK. I/Iepapxm{
CTBOJIOBBIX KJIETOK. XapaKTePUCTUKU IMOPHUOHATILHBIX CTBOJIOBBIX KJIETOK: TOTUIIOTEHTHOCTb,
XOyMUHTI', TCIIOMCpa3Hasd aKTUBHOCTb. HepCHCKTI/IBbI u HpOGJIeMLI HUCITOJIb30BaHUA CTBOJIOBBIX
kJeTok. OpranHas KyJlbTypa U €€ OCHOBHbIE OCOOCHHOCTH.

MeToap!l KyIbTHBHPOBAHUS OPTaHHOHM KynbTyphl. MH(pOpManoHHbIE OaHKH KJIETOYHBIX
ucTouyHuKoB. KynbTuBUpOoBaHue opranoB. HekoTopbie aceKkThl MPaKTHUECKOTO UCIIOIB30BaHUS
MOHOKJIOHAJIBHBIX aHTHUTECII.

KiionupoBaHue »KHBOTHBIX

Tpancrnanranusa saep. Meroz nepeHoca saep NyTeM MUKPOMAHMITYJIALIMKA. DTaIlbl IEpeHoca
anep. Ucnonp3oBanue nuroxaina3uHoB. CMbICT TEpMUHA «KJIOHUpoBaHUe». Mctopus
KJIOHUPOBAHMSI ’KUBOTHBIX. MUKPOXUPYPrHUUECKUI METO[ EpeCcaKu siep SIMOPHOHAIBHBIX
kieTok. OnbiTel P. bpurrc u T. Kunr no kiionuposanuto. Onsitel k. ['oprona. Metonuka
KJIOHMPOBAHMS 11 KPYIIHBIX JOMAIIHUX )KUBOTHBIX. MeTonrKa KIOHMpoBaHus osell. OnsIT
Cmuta u YuiaMmyTa 1o KJIOHUPOBAHUIO OBEL.

«XUMepHbIe» WK aIo(eHHbIe )KUBOTHbIE. VICKycCTBEHHOE MosTydyeHue aiopeHHbIX
YKUBOTHBIX. MeTO/Ibl CO3aHMs XUMep. ArperaliuoHHbI MeTol. IHbeKIIMOHHBII METOI.
IIpyuHIUIIBI ¥ IPEUMYILIECTBA METO0B. MICTOpHS MOIydeHUs XUMED.

KyabTypbl pacTUTEJBHBIX KJIECTOK

buonorns KyapTHUBUPYEMBIX PACTUTENBHBIX KIETOK. IIpenmymecTBa KIIETOK pacTeHUI Kak
00BbeKTa Ut KynbTHBHpoBaHust. OOBEKTHI ISl KyIbTUBUPOBaHUs iN Vitro. KyneTypa kierok,
OpraHoOB M TKaHeW pacteHuil. M3onupoBanHble 3apoasimu. M3onupoBanseie opransl. KamtycHas
KynbpTypa. CycrneH3noHHas KyneTypa. KyneTypa nporomnactoB. JuddepeHunanus u nyTiu
pa3BUTHUSA KIIETOK.

M3MeHeHus B paCTUTENBHBIX KIETKAX, BBEIEHHBIX B KYJIBTYPY. XapaKTepUCTUKA KaJUTyCHBIX
TKaHel. KylbTypa KaJulyCHbIX TKaHei. THUIIbI KyJIbTUBHUPYEMBIX PACTUTEIBHBIX KJIETOK:
HOpMaJIbHBIE U OmyXxoJieBble. X ¢pusnonornueckue oTinuus. I'eMMorenes u pu3oreHes.
CniocoObl pa3MHOXKEHHUS PaCTEHUN — UX MPEUMYIIECTBA U HEAOCTATKU. [[pMHIMIIBI KJIOHATBHOTO
MUKpPOpPa3MHOXKEHHMsI pacTeHUH. [IpenMyiniecTBa KIIOHAIBHOTO MUKpOpa3sMHOxkeHUs. KpaTkas
HCTOPUS Pa3BUTHS KIIOHAIBHOTO MUKPOPA3MHOXKEHHUS. YUeT BIAUSHUS PU3NOIOTHYECKUX
0Cc00EHHOCTEHN BBOAMMOTO B KYJIBTYpPY PACTEHUS, XUMUUYECKHX U (PU3MUECKUX YCIOBUI
KYJIbTUBHPOBAHUS.

OTalbl KJIOHAJIBHOTO MUKPOPa3MHOKEHU. MeTobl KJIOHaIbHOTO MUKPOPAa3MHOKEHHS.
AKTHBaIMs Ma3ynHbIx MepucteM. O6pa3oBaHNe aBEHTUBHBIX MOOETOB TKAHSAMU HKCIUIAHTA.
Bo3HukHOBEeHHE a/IBEHTHUBHBIX TOOETOB B Kajutyce. MHAYKIMS coMaTnyeckoro aMopruoreHesa B
KJIeTKax akciianTa. CoMaTudeckuii sMOprorenes B KalrycHol Tkanu. @opMupoBaHue
NPUJATOYHBIX SMOPUOUIOB B TKAHH MEPBHUYHBIX COMATHUYECKUX 3apOJIbILICH.

[lepcrieKTUBBI KJIETOYHOW MHXeHepuu pacTeHuil. [lonydyenrne 6M0I0rn4ecky aKTUBHBIX BEILIECTB
PaCTUTENBHOIO IPOUCXOKIAEHUSA. Y CKOPEHHOE KIIOHAJIbHOE MUKPOPA3MHOKEHUE PACTEHUN.
[Tonryuenue 6e3BupycHbIX pacTeHuil. [Ipeogonenue nocTraMHON HECOBMECTUMOCTH.

[Tosryuenue ramaon 0B U JUramaon1oB. KileTouHblil MyTareHes3 u CeeKIts.



TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKHA YUAIIIUXCHI.

3HaTh/ NOHUMATD:

COBPEMEHHOE OIpeCIICHHEe OMOTEXHOJIOTHH; ATaIlbl Pa3BUTHS OMOTEXHOJIOTHH;
OCHOBHBIEC OTKPBITHS B 00J1aCTH ITUTOJIOTUH, TEHETHKHU, OMOXUMUH, MOJICKYISIPHON OMOJIOTHH,
CIOCOOCTBYIOIINE PA3BUTHIO OMOTEXHOJIOTHH;

00BEKTEl OMOTEXHOJIOTHH;

METO/Ibl KJICTOYHOU U TEHHOW WHXKCHEPHH;

SIBIICHUS TpaHC(HOPMALIUU U TPAHCAYKIIUU KaK ITyTH €CTECTBEHHOTO

W3MEHEHUS TEHOTUIIOB MUKPOOPTaHU3MOB;

MyTH ¥ BO3MOXXHOCTH LI€JICHATTPABICHHOTO N3MEHEHUSI YETIOBEKOM;

T€HOTHIIOB OPTaHU3MOB ISl HCTIOJB30BAHUS B CBOUX IIEJISX;

OMOJIOTUIO KJIIOHUPOBAHHBIX U TPAHCTCHHBIX OPTaHU3MOB;

obnactu nmpumeHenus TP pacTeHuit; H0CTHIKEHUS OMOTEXHOJIOTHU B 00JIACTH MEIUITUHBI;
THUYECKHE MTPOOIIEMBI OMOTEXHOJIOTHH.

Ymersn:

OOBACHATH NPUYMHBI TU(PEepeHIINalNH KIETOK Ha TCHHOM yPOBHE, BIMSHHE BUPYCOB,
Oakteproaros, mia3Mua Ha €CTECTBEHHOE N3MEHEHNE HACTICICTBEHHBIX CBOWCTB KJIETOK,
BEKTOPHBIX CUCTEM Ha IIeJIeHANPaBICHHOE N3MEHEHHE TeHOMa OPTaHU3MOB, ITUTATEILHBIX CPENl
Ha pa3BUTHE MTOCATOYHOTO MaTepraia Mpy KIOHAIEHOM pPa3MHOKEHHH, POJIb JTOCTHKCHUN
OMOTEXHOJIOTHH JUISI HAYYHO TEXHHYECKOTO MTPOTpecca;

YCTaHABJIMBATh B3aUMOCBSI3H MEXy TEHOTHUIIOM U CBOMCTBOM OpraHU3Ma, CyOCTpaToM M
AKTUBHOCTBIO T'€HOB B KJIETKAaX MPOKApUOT, CBOMCTBOM TOTUIIOTEHTHOCTH U PAa3BUTHEM LIE€JIOTO
pacTeHus U3 OJHOU KJIETKH;

OIUCBIBATH 3TAIbl MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS PACTCHUN, KIIOHUPOBAHUS
0€CITO3BOHOYHBIX M TTO3BOHOYHBIX JKUBOTHBIX, TOJTYYEHNE MOHOKIIOHATBHBIX aHTUTEI, CO3/IaHHE
BEKTOPOB;

CpaBHUBATh OOBEKTHI OMOTEXHOJIOTHH, METO/IbI KIIETOYHOH W TeHHOW WH)KEHEPUH, SBIICHHS
TpaHchopMalMy U TpaHCAYKLIUH, TuddepeHannu 1 nenuddepeHuaniy, MeToabl
TPaTUIIMOHHON CEIEeKIMH ¢ OMOTEXHOIOTUIECKUMHU METO/IaMH CO3/[aHHS IITAMMOB, COPTOB H
HOPOJ;

BBISIBIISITH POJTb (JEPMEHTOB B KOHCTPYHPOBAHUHU BEKTOPOB, KIIETOK HOBOTO THIIA, POJIb Adara B
CO3/IaHUM TeHOMHBIX OMOIHOTEK.

NEPEYEHb YYEFHO-METOJAYECKOM JIUTEPATYPBI.

s yyammxces:

OcHosbl 6uotexnonoruu: 10-11 kmaccsl: yuedbHoe nocobue// bubmuoreka 31eKTUBHBIX KypcoB/
E.A.Hukumosa — M.: Benrtana-I'pad, 2009

[Tammupo A.C. Mukpobuosnorus: 10-11 kmaccel: yaeOHOE TOCOOHUE IS yIAIIUXCS
oOmeobpa3zoBarenbHbIx yupexaenuii / S1.C.1Hanmupo. — M.: Benrana-I'pad, 2008. — 272 c.- u.
(bubnmoTeka 37IeKTUBHBIX KYpPCOB).




s yaurenas:

OcHoBbl 6norexHonoruu: 10-11 kmaccer: yuebHoe mocobue/brubnmoreka 37eKTUBHBIX KypCOB/
E.A.Hukumosa — M.: Benrtana-I'pad, 2009

[Tammpo A.C. Mukpo6uosorus: 10-11 kimaccel: yaeOHOE TOCOOHUE 11 yIaIIUXCs
obmieoOpazoBarenbHbIx yupexaenuii / S1.C.1amupo. — M.: Benrana-I'pad, 2008. — 272 c.- un.
(bubnmoTeka 3JIeKTUBHBIX KYpPCOB).

Muxkpoobuosnorus: 10 — 11 kmaccer: Mmeroanueckoe mocobue.- M.: Benrana — I'pad, 2012. — 64 c.
— (bubnmoTeka AJIEKTUBHBIX KYpCOB).

Bopo6ses A.A., Kpusomenn 10.C., [lupodokos B.I1. MeauuuHckas 1 caHUTapHast
MHUKPOOHOJIOTHS: y4eOHUK ISl CTYJIEHTOB BYy30B. — M.: Akanemus, 2003.

NHTepHeT pecypcebl:

Www.it-n.ru,

www.zavuch.info,

www.1september.ru,

http://school-collection.edu.ru
http://collegemicrob.narod.ru/microbilogy/ (MmukpoGuosorst)
myshared.ru (mpe3eHTar iy 0 MUKPOOHOIOIHH )
ru.mobile.wikipedia.org ( ciioBaps TEPMHHOB)

youtube.com (huapMbI 0 JOCTHKEHHUIX OHOTEXHOIOTHH )
http://www.biotechnolog.ru

TEMATHYECKOE INTAHUPOBAHHUE.
3JIEKTHBHOI0 Kypca «OCHOBbI OMOTEXHOJIOTHID)

Kontpoabusbie | [IpakTuueckasn
Ne paznena u Vueonsie | P aborwr (8 Hacts (B
Tem HaumeHnoBaHue pa3jiesioB 1 TeM wach! COOTBETCTBMHM | COOTBETCTBHH
npeaMera, npeaMeTa,
Kypca) Kypca)
10 kaacc
Monyan 1 BuorexHoJsiorus: npouuioe u 9
HacTosiee
1 buorexnonorus, e¢ 3agaun 1
2 BepmukynnupoBanue 1
3 PazHbIe B3MIISAIBI HA OJIHY U TY K€ 1
npobiemy
4 Camas riaBHast MOJIEKYJIa KHUBOK 1
TIPUPOIBI
5 OO6bexThI(010IOrHYecKre CUCTEMBI) 1
OMOTEXHOJIOTHH.
6 [TpokaproTsl 1
Crpoenue 6akTepHaIbHOMH,
PacTUTENBHOM U KUBOTHOW KJIETOK.
7 [IpakTuyeckas padora Nel "Crtpoenue | 1
OaxkTepuanbHOU, paCTUTENLHOMN U
KUBOU KJIETOK"
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OOBbeKThI(OUOIOTHUECKHE CHCTEMBI)

8 1
OMOTEXHOJIOTUU
DykapuoThl. U3ydeHue apoxiKkeBbIX

9 kieTok. [Ipaktuaeckas padorta Ne2 1
"N3ydyenue IpoxoKeBbIX KIETOK"

Moayab 2 OCHOBBI KJIETOYHOM UHKEHEPUH 8

10 KyneTypa kitetok Beiciiux pactrennii | 1

11 KiionanpHOE MUKpOpa3MHOKEHUE 1
pacTeHuit

12 Bropuunslii MeTaboa13mM 1
PacTUTENbHBIX KYJIbTYP

13 [Ipucrnoco0aeHHOCTh PaCTEHUH K 1
YCJIOBUSIM BHEILIHEH CPEIIBI.
Brienenue npoaykToB BTOPUYHOTO

14 Mmetabonu3ma. [IpakTuueckas padora 1
Ne3 «Bpiznenenue npoykToB
BTOPUYHOT0 MeTa00IU3Ma)
KnoHnupoBaHue Mo3BOHOUHBIX

15 KUBOTHBIX. PEKOHCTPYKITUS KIIETOK. 1
HcTopus nosiBIeHHs Ha CBET OBLIBI
Honnu
AnTutena u anturensl. [loxydyenue
MOHOKJIOHQJIHBIX aHTUTEJ METOJaMH

16 KJIETOYHOW MHYKEHEPHUHU. 1
[IpakTuueckas padora Ne4 «Ctpoenue
aHTUT€Ha»
O0o00maroree 3aHATHE 10 TEMaM:

17 «buoTexHoIOrM: MPONLIOe U 1
HacTosee», «Kierounas nHxeHepus»

MopayJsb 3 OCHOBBI T€eHHOI UHKEHEPUH 11

18 Tpancdopmanus y 6akrepuii 1

19 Bupycsl u 6aktepuodaru 1

20 HesBanble «rocTH», KOTOpbIE 1
CTaHOBSITCS X035I€BaMHU TIOJIOKECHUS

21 Tpancaykims 1

22 baxrepun 3amumniaroTcs 1
Bopb6a GakTepuit NpoTUB BUPYCHOM

23 uHpexkunu, wu [puponnslii ckanenens| 1
pazpesaet JJHK

24 BexTop Gonpmux nepemMeH 1
MeTonbl TeHHOW MH/KEHEPUN.

o5 [TpakTtuyeckas padora Ne5 «M3yuenue 1
IJIECHEBBIX rpuboB(0enast u cuzas
TJIECEHb )

26 PaboTa reHoB B uyxepoAHbIX KieTkax | 1

97 O606menue no Teme «I ' ennas 1

HHXKXCHCPUS




28

[IpakTuueckas padora Ne6 «Bnusiaue
temnepaTtypbl pH cpeasl Ha aeiicTBre
(dbepMEeHTOB (aMuIa3bl)

Monayas 4

Bbuorexnosorus Ha ciayxoe y Jgroaei

29

buorexHomorus B MCECIUIINHE

30

HoBble MEeTO/1bI CENEKIIMU PaCTEHUI

31

O6nacTi NpUMeHEeHUs TPAaHCTEHHBIX
pacTeHui

R |k lo

32

B3risg onTUMUCTa U CKENTUKA HA
TeHHOMOAN(PHUIIMPOBAHHBI TIPOTYKTHI
MIUTaHUsA

33

buorexHoorus u 3TUKa

34

[Tpaktuueckas padota No7 «IluieBsie
MIPOJIYKTHI U 3JJOPOBBE YEIOBEKA»

Hroro:

34

11 kaacce

Moayas 5

Ky.]ILTI/IBI/IpOBaHI/Ie JKUBOTHBIX
KJIETOK

15

I/ICTOpI/IH KYJIbTUBUPOBAHUS JKUBOTHBIX
KJICTOK

KynbpTypa KUBOTHBIX KJIETOK

buonorus KYJIbTUBUPYCMBIX JKUBOTHBIX
KJICTOK

OcobennocTy OMOIOTUHN
KYJIbTUBUPYEMBIX KJIETOK

IIutaTenpHBIE Cp€Abl U CUCTEMBI
KYJIbTUBUPOBAHUA

KynbTuBupoBaHUE KIETOK U TKaHEH
0ECIT03BOHOYHBIX

Hcropust meTona rubpuauzanuu
JKUBOTHBIX KJIETOK

MexaHu3M CIUSHUS KIETOK.
[Tony4yenue rubpusom

Otan HMMYHU3AlUHU JKUBOTHBIX

HOI[FOTOBKa KJICTOK K CIIMAHHIO

CnustHAE KIIETOK

OT60p MPOAYITUPYIOIIHNX
cnenupuIecKkrue aHTUTENa KIIOHOB

KitonnpoBaHue u peKIOHHpPOBaHUE

MaccoBast HapaOoTKa THOPUIOMHBIX
KJIETOK

BI)I)ICJ'IGHI/Ie N OYHUCTKA aHTUTECII

Monyas 5.

KyJbTyphbl KJI€TOK YeJIOBEeKa

KynbpTyphbl K1€TOK YenoBeka.
CTBOJIOBBIE KIIETKH

N ok PR R, Rk -

[TepcriekTHBBI U IPOOIIEMBI
UCIIOJIb30BaHUsl CTBOJIOBBIX KJIETOK

N

KYJIBTI/IBI/IPOBaHI/Ie OpTraHOB

Moay.s 6.

K.nonnponanne KHUBOTHbBIX




Tpancruranrauus saep

I/ICTOpI/IH KJIOHUPOBAHUSA KUBOTHBIX

R

Mertoibl CO3/1aHKUs XUMEDP

Moayas 7 KyJbTypbl pacTUTEJBHBIX KIETOK 10

buonorus KyabTUBUPYEMBIX
PaCTUTENBHBIX KIJIETOK

W3meHnenus KynbTypy

XapakTeprucTUKa KaJUTyCHBIX TKaHEH

[TpyHLIMIIBI KJIOHATBHOIO
MUKPOPa3MHOKEHUs paCTCHUMN

[IpomMexxyTouHas arrecrauus

Oransl KJIOHAJIBHOTO
MUKPOPA3MHOKEHHUS

R e L

MeTtoap! KI1OHAJIBLHOTO
MUKPOPA3MHOKECHUS

[lepcneKTUBBI KIIETOYHOW UHKEHEPUU
pacTeHui

Hroro: 34

Peanuzauus 1a00paTopHOii U MPAKTUYECKOH YaCTH.

JlabopaTopnasi pabora Ne 1 «CtpoeHne pacTUTEIbHOM U OaKTepUaIbHON KIETOKY.
Jladoparopnasi padora Ne 2 « M3ydyeHue nposxskeBbIX KIETOK».

JlaGopatopnas padora Ne 3. «[Ipucrnoco61eHHOCTh pacTeHUH K YCIOBHUSM BHEIIHEH Cpeibl».
JlabopaTopuas padora Ne 4 «CTpoeHUE KIETOK KPOBH.

JlabopaTopnasi pabora Ne 5 «3yuyeHue miuecHeBbIX TpHOOB (Oemast v cu3as MIECEHb ).
JlaGopaTopnas paGora Ne 6«BausiHue Temmepatyps! 1 pH cpenbl Ha ieiicTBre pepMeHTOB
(amMumIa3bI)».

JlabopaTopnasi pabora Ne 7«IInieBbie MPOLYKTHI U 3J0POBBE YETOBEKAY.
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