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IosicHuTeNLHAA 3aNIUCKA.

Ycnexu MUpOBOH OMOTEXHOJIOTMH BechbMa 3HauuTeNbHbl. B Poccumn oHa cTaHOBUTCS TPUOPUTETHOM B
IporpaMMe Hay4yHO-TEXHUYECKOro Mporpecca. B HenanekoM OyaymieM METO bl KIIETOYHON U TeHHOM
WHXCHEpUU CTaHyT OOBIICHHBIMH B CO3JaHHUU JKMBBIX CHUCTEM C 3aJaHHBIMU MapameTpamu. B
HACTOSIIEE BpeMs JTOCTHIKEHUs OMOTEXHOJIOTHM BBI3BIBAIOT OONBINON WHTEpec B obmiecTBe. s
pa3BUTHUA JIMYHOCTU IIKOJBHUKA TPETHEro THICAYENETHUS HEOOXOAMMO OOECHEeUUTh €ro
COBPEMEHHBIMU 3HAHUSMHM OCHOB HAayK, HOBEWIIMMHU METOJAMH I[I03HAHUS 3aKOHOMEPHOCTEMN
pa3BUTHUA TPUPOJBI M OOIIECTBA, CHOCOOCTBYIOIIMMHU €r0 OpPUEHTAlMM B Pa3IUYHBIX cdepax
nesrenbHOCTH. CoOBpeMEHHOE OOy4eHHE IIKOJBHUKOB HEBO3MOXKHO 0€3 O3HAaKOMIICHHUS C
MPUOPUTETHBIMU  HANpaBICHUSAMH  OHOJOTMYECKMX HAyK, HX HHTErpaudel ¢ JIpyruMH
MEePCIEKTUBHBIMU CMEXHBIMH OOJacTsMU. B OCHOBY mporpaMmbl 3J€KTHUBHOTO Kypca «OCHOBBI
OMOTEXHOJIOTHHY TOJI0KEHO COJEP>KaHUE IIKOIbHBIX YUEOHHKOB MO 00IIel OMONIOTHH ISl CPEeTHUX
0011e00pa30BaTeNbHBIX YUPEKICHUN U HBIHE JIEHCTBYIONIUE CTaHIAPThl 0a3UCHOTO W MPO(UIBLHOTO
oOyuenusi Ouonoruu. Coaep’kaHue MaTepuaia SJIEKTUBHOTO Kypca PaclUIMPEeHO HCTOPUYECKUMHU
JTAaHHBIMH 00 OTKPBITHSX, CIOCOOCTBYIOIIUX PA3BUTHIO OMOTEXHOJIOTHH, CBEICHUSIMH O METOJaX
KJIETOYHOW M T€HHOW WH)KEHEPHUH, aKTYalbHBIX HAyYHBIX OCHOBAaX COBPEMEHHOW OMOTEXHOJOTHUH,
LIEHHBIMU B 00pa30BaTEIbHOM, BOCITUTATEIFHOM M PAa3BUBAIOIIEM OTHOIICHHH. bosibllioe BHUMaHHE
B IporpaMMe yJIEJIeHO H3YyYEHHIO CIOCO00B TMOJYYeHHs] KIOHHUPOBAaHHBIX M TPAHCTCHHBIX
OPraHu3MOB, NATBHEHNIINX MEPCHEKTUB Pa3BUTHA TN€HHOW HWH)KEHEPUHU, BO3MOXKHBIX IOCIEACTBHI
npeoOpa3oBaHUs PA3IUYHBIX OPraHM3MOB Ha TEHETUYECKOM YpoBHe ans nroneil. CoBpeMeHHas
OMOTEXHOJIOTHS pacIojiaraeT METOJaMH M3MEHEHHUs TeHOMa dYelloBeKa. B cBs3m ¢ 3THM OobIIoe
BHUMaHHE B IpOrpaMMe YAEJICHO MOpPAIbHO-3TUYECKUM MpoOjeMaM pa3BUTHS HAyKH, a TaKkKe
BOIIPOCaM COXPAaHECHHs OMOPa3HOOOpa3us, YCTOHYHBOTO pa3sBUTHs OHOC(HEPHI, COXPAHCHHUS 370POBbSI
moaeil. Matepuan nporpaMMbl 00€eCTIeUYuBaeT yJaluXcsl 3HAHUSIMUA MTPAKTUYECKOT0 UCTIOIb30BaHUS
OMOTEXHOJIOTMYECKUX METOJOB W WCCIICJIOBAHMA, CBEACHHS O KOTOPBIX, BO3MOXHO, TOMOTYT

yJaluMmcst BIOpaTh Oy ylyro npogeccuto.

eab kypca:

C(bOpMHpOBaTB Yy ydamuxcsa IpPEACTaBIICHUA O 6I/IOTeXHOJ'IOFI/II/I, €C¢ COBPEMCHHOM CTAaTyCC U
OCHOBHBIX HAITPaBJICHUAX — KJICTOYHOM M TCHHOM HWHXXCHCPHU.

3apaum kypca:

1. pacmuputh M yYrayOuTh 3HAHHS O HYKIEWHOBBIX KHUCJIOTaX, MpPHUPOJE TE€HOB, BHpYcax,
IIPOKApPHOTAX U DYKApPUOTaX, UMMYHHUTETE, 3aKOHOMEPHOCTSX HACJIEIOBAHNUS U U3MEHYUBOCTH U T.JI.

2. copmupoBaTh 3HAHUS O COBPEMEHHBIX METOJaX KOHCTPYMPOBAHHS KIIETOK U T€HETUYECKUX
IIPOrpaMM OpraHU3MOB

3. Pa3BUTh MMO3HABATCIBHBIC MHTCPCCHI IMPU N3YUCHUHN JOCTHKEHUH OMOTEXHOJIOTUU 3a OCICIHUEC
JACCATUIICTUA

4. pacMpHUTh KPyro3op depe3 paboTy ¢ IOMOIHUTENbHON JTUTEPaTypOit

5. Pa3BUTH 06H_[Cy‘-le6HBIC U HUHTCJUICKTYAJIbHBIC YMCHHA: CpPABHCHHC, aHAJIM3, COIIOCTABJICHHUC,
YCTAHOBJICHHUEC TMPUYUMHHO-CIICACTBCHHBIX CBSISGI\/’I, METO/bI 6HOTGXHOHOFI/II/IpaCKpBITB JIefICTBHe
CINHBIX 3aKOHOMCpHOCTCI>'I IJId MaTCPUAJIbHOTO MUpPa

6. BocnuTaTh OEpEeKHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO, BCEMY >KMBOMY, KYJIbTYypy IUTaHUS,
KYJIbTYpPY YBaXXEHUS K Uy>)KOMY MHEHUIO



7. paccMOTpPETh OMOTEXHOJIOTHIO Kak cepy MpodecCHOHATILHBIX HHTEPECOB.

IInanupyemMble pe3ybTaThl 0CBOEHHS Kypca:
JINYHOCTHBIMM pe3y/IbTaTaMM U3YUYeHHs Kypca sIBJISIIOTCH:

1. dopmupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO;

2 (bOpMHpOBaHI/Ie YMC€HUA ICHO, TOYHO U I'PaMOTHO H3JIaraTb CBOU MBICJIU B YCTHOﬁ peuu;

3. pa3BUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIIUICHHUS, KYyJIbTYPBl pEUYd, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

4. ¢opmupoBaHUE y y4YalIUXCS MHTEUIEKTYaJIbHOW YECTHOCTH U OOBEKTHMBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICTUTEILHBIX CTCPEOTHIIOB, BHITCKAIOIINX U3 OOBIICHHOTO OIBITA;

5. BOCHHUTAHUE KauvyecCTB JINYHOCTH, O6CCHC‘{I/IBaI-OH_[I/IX COLIMAJIbBHYIO MO6I/IJ'ILHOCTB, CIIOCOOHOCTD
IMPUHUMATh CaMOCTOATCIIbHBIC PCUHICHU A,

6. dopmupoBaHME Ka4YeCTB MBIIIICHUS, HEOOXOJAMMBIX [UIsI QJalTallid B COBPEMEHHOM
MH(pOPMAIIMOHHOM OOIIECTBE;

7. pa3BUTHE MHTEPEca K OMOJIOTMYECKUM HCCIIEIOBAHUSM.
MertanpeaMeTHbIE pe3yIbTAThI.
Perynarusneie YV /I:

1. ¢opmupoBaHue MpeaCTaBICHUA O OWOTEXHOJOTMM KaK KOMIUIEKCHOW HayKe, O 3HAYMMOCTHU
OMOTEXHOJIOTUH B Pa3BUTUU LIMBUIM3AIMU U COBPEMEHHOI'O OOIECTBA;

Ilo3naBarensubie YV /:
1. yMeHUs OCYyIIECTBIATh KOHTPOJIb MO0 00pa3Ily U BHOCUTb KOPPEKTHUBHIL;

2. YMCHUA YCTAHABJIMBATH NPHYNUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKUC PACCYKIACHUA U
BBIBOJBI,

3. yMeHHUsI IOHUMAaTh U UCIIOJIb30BaTh CPEJCTBA HATIISITHOCTH (UEPTEXKHU, CXEMBbI, TAOJINIIbI);

4. yMEHHS CaMOCTOSITEIbHO CTaBHTH I, BBIOMpATh M CO3/1aBaTh AJITOPUTMBI ISl PEIICHHS
y4eOHBIX 3a/1a4.

KommyHnukatusabie YV /I:

1. pPasBUTHUA CIIOCOOHOCTH OpPraHu30BBIBATE COTPYAHHUYCCTBO U COBMECTHYIO JCATCIBHOCTH C
YUYUTCIIEM U CBECPCTHUKAMU

IIpenmMeTHbIM pe3yabTaTOM H3Y4YeHHs Kypca siBjsiercsd C(HOpMHPOBAHHOCTL CJEIYIOLIUX
YMEHM:

1. OBJIaACHUC OMOJIOTUYECKUMH 3HAHUSIMH U YMCHUAMU, HCO6XO,Z[I/IMLIMI/I AJI TPpOJOJIKCHUS
o6yqum[ B BBICHIMX W CpPCIHUX y‘-Ie6HBIX 3aBCACHUAX, H3YUYCHUC CMCKHBIX JUCHOUIIINH,
MMPUMCHCHUC B HOBCCI[HCBHOﬁ KHN3HH,

2. ymeHue paboTaTth ¢ OHMOJIOTMYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHHUE, M3BJICUEHHE HHPOPMAIH),
TOYHO M TPaMOTHO BBIpaXaTb CBOM MBICJIM B YCTHOM M NIMCBMEHHOW pe€YH, HNPUMEHSITH
OMOJIOTrMYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIUKY;

3. yMeHue peniaTh OMONIOrHYecKre 3aJaul pa3HOM CTENEHH CII0KHOCTH;



4. ymeHHe rpaMOTHO O(OPMIISITh PE3yJIbTaThl OMOJIOTHYECKUX UCCIIeI0BAaHUI;

5. yMeHHe CaMOCTOATENbHO OCYIIECTBIATh MOUCK OHOJOrWYecKOM HH(OpPMAIMK B Pa3IUYHBIX
HMCTOYHHUKAX.

Conep:kaHnue NporpaMmabl.
1. BuorexHoJiorus: npouwioe u Hacrosimee (10 u)
3apoxaeHue, CTAHOBIICHUE U pa3BUTHE OUOTeXHOMOTUU. OnpeeieHre MOHITHS

«OuotexHonorus». CBsi3b COBPEMEHHONH OMOTEXHOJIOTUU C Pa3IMYHBIMU oOnacTsaMu Hayk. Llenu u
3aa4n OMOTEXHOJIOTHH, €€ Pe3yNbTaThl. BepMukynbTuBHpOBaHue. VICTOPUS OTKPBITHS MOJCKYJIBI
JHK, ctpoenue monexynbl JIHK, ypoBHHM opraHuzanum €€ MoJieKys (cBepxcrnupanusamwus). Poib
OCTKOB B  HYKJIICONPOTEHIHBIX KOMIUIeKcax. Marpuunsle peakinuu. CTpoeHuHe mpo- U
9YKapUOTHYECKUX KJIETOK, UX CXOJCTBO W pasznuyue. ['eHeTnyeckuil ammapar mpo- U DYKapHOT.
OOBeKThl OMOTEXHOJIOTUHU: OaKTepUH KHIIEYHON IaJOuyKd, IMeKapcKkue Apoxku. [lutarenbHbie
Cpelbl: IPOCThie, 000TallIEHHbIE, CIIOKHBIE.

®epment TepmoctabunbHas JIHK-momumepasza. IlonmmepasHas nenHas peakiusi, €€ 3HaueHHE B
MeaunuHe. KieTouHsle KylnbTypbl 3YKapUOTUYECKUX KIIETOK BBICIIMX OpraHu3MoB. COBpeMEHHbIE
HampaBjICHUs KIETOYHOM WMHXXCHEPUM: KyJIbTHMBUPOBAHUE KJIETOK M TKaHeH, rudpuansanus,
pexkoHcTpykuusa. TorunoreHTHOCTh. KioH. MukpopasMHOKEHHE, pa3MHOKEHHE BHE OpraHu3Ma.
lNannounneie pactenus. Comarudeckas rubpuamsauus. [Ipororuact. XpomocomHas MHXKEHEPHS.
Metonpe! kiteTouHoi nHxkeHepuu. Tpancrenos. Pectpukrassl. TpaHCreHHbIE OpraHU3MBI.

[IpakTuyeckre paboOTHI:
1. CrpoeHne OakTepHaTbHOM, PACTUTEIIHBHON M )KUBOTHOU KIICTKH
2. 3ydenne npoxiKeBBIX KIETOK

2. Knerounasi unxxenepus (7 4)

Hctopust pa3zButus MeTofa KyJIbTypbl TKaHEW BBICHIMX pacTeHHil. JkcriaanT. OcoOeHHOCTH
KJIETOK BBICHIMX pacTeHuil. TotunoreHTHOCTh. [Inddepeniuanus knerok. @UTOrOPMOHBI: ayKCHHBI
U KUHUHBI, WX pojb. BelpammBanue pacteHuid B mnpoOupkax. [IpenmymiectBo M 3HadyeHHE
MHUKPOKJIOHAIBHOTO Pa3MHOXKEHUS. BTopuuHbl MeTabosn3M pacTeHui, COeAMHEHUS BTOPUYHOIO
oOMeHa BellecTB. 3HaYeHUE MPOJTYKTOB BTOPUUHOTO OOMEHA BEIIECTB Ul YesloBeKa. TpaauilioHHbIe
METOJIbl TOBBIIIEHUS IPOAYKTUBHOCTH KYyJbTYypbl TKaHeW BbICIIMX pacTeHuil. CoBpeMeHHOe
MIPOM3BOJICTBO  PACTUTENbHBIX  MeTaOonuToB.  KinerouHas  WMHXKEHEpUs U COXpaHEHUE
6uopazHoooOpasus. KioHupoBaHue O€CMO3BOHOYHBIX M IO3BOHOUHBIX JKMBOTHBIX. YTpaTa
TOTUINOTEHTHOCTH KJIETOK B IIpOLEccCe SMOPHUOHAIBHOTO Ppa3BUTHS Yy JKUBOTHBIX. OTarlbl
SMOPHOHAIBHOTO PA3BUTUSl TO3BOHOYHBIX JKUBOTHBIX. CTBOJIOBBIE KIIETKH, HMX OCOOEHHOCTH.
PexoHCTpykiMst ~ KJIETOK KMBOTHBIX. TpaHciuiantamus. Mmmnnantanus. PenunueHTsl U JOHOPBI
KJIETOUHBIX sA1ep. [loaroToBka KIETOK AJI MOJNYyYEHHs KIOHMPOBAaHHBIX oBel. KoHcTpynpoBaHue
HOBOT'O OpraHu3Ma, peKoHCTpyKius 3urot. CypporatHeie camku. IIpenku oBusl o, TpynHocTn
MIOJIy4YEHUSI KJIOHUPOBAHHBIX I103BOHOYHBIX JKMBOTHBIX METOJOM PEKOHCTPYHPOBAHHBIX KIIETOK.
Nmmynuter. AHTUTENna U aHTUTeHbl. BpipaGoTka antuten. Ilnasmouuthl. DnuTOonm aHTUTeHA —
nerepMuHaHTHas rpynmna. CemeiictBa aHTuTeN. [loMKIIOHATIBHBIE 1 MOHOKJIOHAJIBHBIE aHTUTENA, UX
ornuuus. Omyxonu. Mertactassl. ['mbpunoma, moadop pasHOPOIHBIX COMATUYECKUX KIETOK JUIs
CO3JIaHMsl ~ TUOPUAOMBI.:IUIA3MOLIIMTOMBI M aHTUTeNoOpasyromux  kierok.  [lomyuenue
MOHOKJIOHAJIBHBIX MPENApaTOB, UX UCIIOIb30BAHUE, TPEUMYILECTBA.

[IpakTuueckue paboOTHI:

3. [IpucnocoOaeHHOCTh pacTeHU K YCIOBUSM BHELIHEH cpe/bl. Boiaenenne npoaykToB BTOPUYHOTO
MeTaboIu3Ma. 4. Crpoenue KJIETOK KpPOBH.




TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOJANUMbIX HA OCBOEHHE

KAXKJIOH TEMbI YYEBHOI'O IIPEJMETA 10 KJIACC

Ne HaumeHoBaHue pa3aesioB U TEM IPOrpamMmMabl KoanuecTBO 4acoB 3J1€KTp0HHbIe (III/I(l)pOBLIe)
n/n oOpa3oBaTe/ibHbIE pecypchl
BCero KOHTPOJIBHBIE NMPAKTUYIECKUEC
padoThI padoThI

1. buorexnonorus: MpoHIOC U HACTOAIICC. r:|_0I I0I IZI Poccuiickas OJICKTPOHHAS:
mkosia.  https://resh.edu.ru/.
BI/I,Z[CO}’]?)OKI/I U TPCHAXKCPLI I10
Ouonorun

2. KrieTo4nas HHKeHepus. 7 |0 2 http://videouroki.net/

OO11ee KOJIMYECTBO YaCcOB IO MPOTPAMME 17' '0' '4'




MOYPOYHOE IIJIAHUPOBAHME 10 kjacc

Ne Tema ypoka
n/n

BI/IOTGXHOHOFI/IH, €C 3apOKACHUC U PaA3BUTHUC

BepMukynbTuBrpoBaHue. Pa3Hbie B3IIIAIbI HA OJJHY U TY K€ MPoOIeMy.

Camas rmaBHas MOJIEKYJIa dKUBOU MTPUPOBI.

Peaknnn maTpu4HOrO CUHTE3A.

Pemenue 3a1a4 Ha MOJICKYJIAIPHYIO OMOJIOTHIO.

OO0bexThl OMoTexXHONOTUU. [IpoKaprOTHLI.

OOBEKTHI OMOTEXHOIOTUU. JYKAPUOTBHI.

®|IN|| A~ IN|E

CoBpeMeHHbIE METObl OMOTEXHOJIOTHUH.
Kiterounas nHxeHepusi.

9. COBpeMeHHBIe MCTO/bI OMOTEXHOJIOTHH.
I'ennas HHXKCHCPHA.

10. | 3aueTHoe 3aHATHE 110 TeMe «bHoTeXHOIOTHS: IIPpONIIJIOC U HACTOAIICCT) .

11. | KynapTypa KJIE€TOK BBICHIMX PACTEHUH.
KnonaneHO€ MUKPOpPa3MHOKEHUE PACTEHH.

12. | BropuuHbIif MeTaOOIHM3M PACTHTEIBLHBIX KYJIBTYP.

13. | KinonupoBaHue mo3BOHOYHBIX
YKUBOTHBIX. PEKOHCTPYKITUS KIIETOK.

14. | UcTopust mosiBIIeHUs Ha CBET OBILIbI J{osun.

15. | AuTHTEIA U AHTUTEHBI.

16. HOJ’Iy‘ICHI/IC MOHOKJIOHAJIBHBIX aHTUTCII MECTOJaMU KJICTOYHOM WHXXCHCPHU.

17. | 3auetHoe 3aHsaTHE MO TeMe «KieTouHas HHKEHEPHUS.




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

Juis yyammxces:

1 OcHoBsl 6uotexnonoruu: 10-11 knaccel: yaueOHoe mocodue// bubimoreka 3eKTUBHBIX
kypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

2 Ilamupo A.C. Mukpobuonorus: 10-11 kmaccer: yaeOHoe mocodue st yqanmxcst
obmmeoOpa3zoBarenbubx yupexaenuii / S.C.Hlamupo. — M.: Benrtana-I'pad, 2008. — 272
c.- ui. (bubnmoreka 31EeKTUBHBIX KYpPCOB).

st yumresisi:

1 OcHoBel 6uotexHonoruu: 10-11 kmaccrr: yaeOHoe mocobue/bubdaroreka MIeKTHBHBIX
kypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

2 Ilamupo A.C. Mukpo6buonorus: 10-11 knaccel: yaueOHOe mocoOue ams yJaruxcs
obmmeoOpa3zoBarenbHbx yupexaennid / S.C.1Hlamupo. — M.: Benrtana-I'pad, 2008. — 272
c.- wi. (bubnnoTexa 371€KTUBHBIX KYpPCOB).

3 Muxkpobuonorus: 10 — 11 knmaccel: MmeToauueckoe mocodue.- M.: Benrana — I'pad, 2012.
— 64 c. — (bubnnoTeka IEKTUBHBIX KYPCOB).

4 Bopoo6neB A.A., Kpupomienn FO.C., [llupo6okos B.I1. Menuinnckas u caHutapHas
MUKPOOHOJIOTHs: y4eOHUK AJISi CTYIEHTOB By30B. — M.: Akanemust, 2003.

HNuTepHer pecypcenl:

1 www.it-n.ru,

2 www.zavuch.info,

3 www.1september.ru,

4 http://school-collection.edu.ru

5 http://collegemicrob.narod.ru/microbilogy/ (MukpoOuoOIOTHS)

6 myshared.ru (mpe3eHTaN IO MUKPOOHOJIOTHH )

7 ru.mobile.wikipedia.org ( cmoBapb TEpMUHOB)

8 youtube.com ((hUTBMBI O TOCTHKEHUSX OMOTEXHOJIOTHH)

9 http://www.biotechnolog.



