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ITosicHuTeIbHAA 3anIMCKA

B nocnennue rogpsl ot o€ Jake 04eHb JANEKUX MO MPOGECCHOHATIBHBIM 3HAHUAM OT OMOJIOTMYECKOM HayKH YacTO MOKHO CJIBIIIATh CJI0OBA
«OMOTEXHOJIOTHUS», «KJIOHUPOBAHHEY, «KTE€HHOMOIU(UIIMPOBAHHBIC TPOAYKTHI TUTAHUS U IPYTHE, KOTOPBIE KaK MPABUJIO YEPIAIOTCS MU U3 CPEICTB
MaccoBoi nHpopmanuu. CooOLIeHNs Ha 3TH T€Mbl, KaK BCE HOBOE M HE OYEHb IIOHATHOE, OABEPIalOTCs COMHEHUSAM, a TOPOH U HETaTUBHOMY
OTHOIICHHIO, TOPOXKIAIOT Pa3HOOOPA3HBIE TOJIKH, BOIPOCHI, TPEBOTY WJIH, HA00OPOT, HAaAEKAy. JlaHHbII ANEKTUBHBINA KypC 1aeT OTBETHI HA MHOTHE
BOIIPOCHI, CBSI3aHHBIE C OMOTEXHOJIOTUEH, ee LeIsIMH, 3a/la4aMu, 00bEKTaMH, METOAAMHU UCCIIEI0BaHHUS U UMEIOLUMHUCS JOCTHKCHUSMU.

ITporpamma asiekTUBHOTO Kypca «OCHOBBI OMOTEXHOJIOTUN) NpeAHa3HAuYeHa )i u3ydeHus B 11-X kinaccax, ¥ paccuuTana Ha | yac B HEJIENIO B
TeueHue roja (Bcero - 34 u).

Iean kypca: yriay6eHHO H3y4YUTh BOIPOCH OMOTEXHOIOTUU

OcHoBHBIE 32Ja4M Kypca:

* U3y4YUTh OCOOCHHOCTHU KJIETOYHOU M TEHHOW MHXKEHEPHUH, €€ METO/IbI M 3HaYCHUE OMOTEXHOJIOTHH B )KM3HU YEJIOBEKa

* pa3BUBaTh TBOPUECKHE CIOCOOHOCTH O0YYArOIIMXCS B IIPOLIECCE MPOBEACHUS HaOMI0ICHNH, BBIIIOJIHEHUS 1a00paTOPHBIX pabOT, HAMCAHUS U
3alIUTHI pedepaTos;

* CIIOCOOCTBOBATH OMPEIEICHUIO U 3aKPEIICHUIO MPOPOPUEHTAIIMOHHBIX YCTPEMIICHHUH IIKOJIBHUKOB, HAIIPABJIIEHHBIX HA OCBOCHHE B JAIIbHEUIIIEM
OMOJIOTMUECKHUX CIICIIHAILHOCTEH.

OcHOBHOE cojiep:kaHue Kypca

buorexHoJsiorus: npouuioe u Hacrosmee (S yac.)

buotexHonorus, ee 3apoxaeHue u pazsutue. Onpenenenue 6norexnonoruu. [lonnmanre 6MOTEXHOIOTHH B (OPMAILHOM, IITUPOKOM U Y3KOM
cmbicie. BepmukynbTuBupoBanue. PasHbie B3rsabl Ha OAHY U TyXe Mpooiemy. OOBeKThl BEpMUKYIbTUBUPOBaHUS. [[pOMBIIIIIIEHHOE BRIpaIlIBaHNE
JOXKIEBBIX YepBell 1715 moaydeHus ouorymyca. McrnonpzoBanue Onorymyca Kak nmpoaykTa BEpMUKYIbTUBUPOBaHUs. Vcronb30BaHNe JOKIACBBIX
YyepBel Kak MpOJyKTa BEPMUKYIbTUBUPOBaHHUA. B3Iy Ha BEpMUKYIbTUBUPOBAHKUE KaK HA OJHO M3 HANIPABIECHUN OMOTEXHOIOTHHU: «3a» U «IIPOTUBY.
Camas rnaBHas MoJsiekyna kuBor npupojasl. M3yyenne monekyinel JIHK. Ctpoenune momnekyinbl JIHK. Peakuyun maTpuyHOro cuure3a. Y poBHU
opranuzanuu mojiekyn JJHK (ymakoska JIHK). Yuactku reHoB. O0BEKTHI (OMOIOTHUECKHE CHCTEMBI) OnoTexHooruu. Hanbomnee 3HaunMbie 00BEKTHI
ouorexnosoruu. Kummednas majodka , WM KoauOakTepus U HeKoTopbie Apyrue 0aktepun. [[poxxu. KynbTypsl 5yKapuOTHYECKUX KIETOK BBICIIINX
opranu3mMoB. CoBpeMEHHbIE METO/Ibl OMOTEXHOJIOTHH: KIETOYHAs NHKEHEepusl, TeHHas nHxeHepus. OOIire cBeIeHNs: 0 COBPEMEHHBIX METO/1ax
ouorexnonorun. Knerounas nrxenepus. [ eHHas (reHeTUYeCKas ) HHKEHEPHSL.



Kierounas un:xenepus (6 uac.)

KynbpTypa Ki1eTok BelcIuX pacTeHud. KiloHanbsHOE MUKPOpa3MHOKEHHE pacTeHUN. McTopus pa3BUTHSA METO1A KYJIbTYpbl TKAHEH BBICIIUX
pacrenuii. OCOOEHHOCTH KJIETOK BBICHIMX pacTeHUil. BripamuBanue KJIeTOK B MpoOupKax. 3Ha4eHHE KIIOHAJTBHOTO MUKPOPAa3MHOXKEHHS. BTOpHUHBIi
MeTa0O0JIM3M PAaCTUTENbHBIX KyabTyp. CoemHeHns BTOPUYHOT0 0OMEHa BEIIeCTB. 3HaUeHHe MPOAYKTOB BTOPUYHOTO META00JIM3Ma B )KU3HU YEJIOBEKA.
Coxpanenue 6uopasnooOpasus. [IyTi noBsIeHns TPOAYKTUBHOCTH KYJIBTYphI TKaHEH BbICIIUX pacTeHHid. COBpeMEHHOE IMPOU3BOACTBO
pacTuTeNnbHBIX MeTabonToB. KiloHMpOBaHNEe TO3BOHOYHBIX KUBOTHBIX. PEKOHCTPYKIUS KIETOK KUBOTHBIX. MicTOpHS mosiBiieHus OBIbI Jloyn Ha
cBeT. [loAroToBka KIeToK A MOIydeHHs KIIOHUPOBaHHBIX oBell. KoHcTpynpoBanue HoBoro opranusma. JleauddepeHnuanns COMaTHIECKUX SAep B
PEKOHCTPYHPOBAHHBIX KJI€TKaX. AHTUTENA U aHTUTeHbl. BoipaOoTka anturen. [lonukioHanbHble © MOHOKJIOHANIbHBIE aHTUTENA. CI0XKHOCTh
IIOJIy4YEHUSI aHTUTENI METOJaMH KJIETOYHON MH)KeHepHuH. [1oydeHne MOHOKIIOHAIBHBIX @aHTUTE METOAAMHU KJIETOUYHOW NHKEHEPUU. ATUIINYECKUE
KJICTKH, TIOTIBITKH UX MOJyYeHUsI UCKYCCTBEHHBIM mmyTeM. Co3aanue ruopuaoM. MOHOKIOHAJIBHBIE TIPenapaThl, UX UCIOJIb30BaHNUE.

I'ennas un:kenepus (10 yac.)

Tpanchopmanus y 6akrepuii. «®@akrop ['puddurcar. Uccnenoanus JI.A.3unpbepa. Monekynsl JJHK — MmaTtepuansabie HOCHTETH
HaCJIeICTBEHHOCTH. VI3MeHeHne HacIeICTBEHHBIX CBOMCTB KiIeTKH. Bupycsl u 6aktepuodaru. OTkpbiTHe BUpYCcOB. EcTecTBeHHBIC Bparu OakTepHil.
Crpoenne BupycoB u Oakrepruodaros. Bupycsl B kieTke xo3sarHa. He3BaHbIe «rOCTHY», KOTOPBIE CTAHOBSTCS X0351€BaMU MOJI0KeHUs1. OHKOT€HHBIE
BUpYCchl. OCOOEHHOCTH 3JI0KaY€CTBEHHBIX KJIeTOK. OHKOTeHbl, X pojib B opranusme. Tpancaykuus. T ¢aru — rpymnna BUpYJIEHTHBIX (aroB KUIIEUHOU
najiouku. M3yueHne nepeHoca HaciIeCTBEHHOM HH(pOpMaIMK y OaKTepHil ¢ TOMOIIBI0 YMEpEeHHOTo (ara. MexaHu3M JefcTBUS TPaHCIYLUPYIOIIETO
¢ara. I'enomuble OubauoTeKU. bakTepun 3ammimaroTcs. AHTUOMOTHKH, UX POJIb B IPUPOJIE U KHU3HH YeJIOBEKA. XapaKTepHble 0COOEHHOCTH MIa3MH/I.
ITonoBoii npouecc y 6akrepuit. @akrop pesucteHTHOCTH. bopbba GakTepuu npoTuB BUPYCHOM nHpekuuu, nim [IpupoaHslii ckaibnens pazpe3aer
JUHK. Pectpukra3sbl 1 MX caifThl y3HaBaHus. Pa3HooOpa3ue pecTpukras. MeTniassl cracatoT KJIETKH OT caMopaspylleHus. BekTop 6oabInx nepeme.
Bekrop B MmatumaTuke 1 renHoi uHxeHepuu. Ocobennoctu BekropHoii JIHK. Bexktop pBR322, ero xapakrepuctika. MeToabl reHHON HHXEHEPHH.
Mertoauka nonydenus pekomounantHoit JIHK no I1. JIo6any u I1. bepry. KoncTpynpoBaHue KJIeTOK C U3MEHEHHOM HACIEeICTBEHHOCTBIO (METOIUKA
C. Koena u I'. boiiepa). [lonydenue 30H1a U1 UASHTHU(PHUKAIIMA UICKOMOTO I'eHa. Perymsius akTHBHOCTH T€HOB Y TPOKAPHOT U SYKApHOT.
OrpaHnyeHue pean3aluy reHeTndeckoi nHdopmayu B kietkax. CTpoeHue onepoHa. MexaHu3M peryssiiui H30MpaTeIbHOIO CHHTE3a BEIECTB Y
npoKapuoT. Perynsius cunTe3a 6e1KoB y ykapuoT. «PaboTa» reHOB B Uy)KepOAHBIX KJeTKax. TpyAHOCTH, CBSI3aHHBIE C CHHTE30M 3YKapHOTHUYECKUX
6enxoB. [TomydyeHne XuMepHBIX OENIKOB B KJIeTKax OakTepuid. [ eHbl BBICIINX 3yKapHOT B KJIEeTKax Aposxokei. Co3gaHne BEKTOPOB A paboThl B
KJIETKaX BBICIIUX OPTaHU3MOB.

BuortexHosorusi Ha ciry:ko0e y Jroeii (6 yac.)



buorexHnonorus B menuiuse. M3rotosiaeHrne BakuH OMOTEXHOJOTHYECKUMHU METOJaMi. MOHOKIIOHAIbHBIE AaHTUTEIIA MOBBIIIAIOT UMMYHUTET,
IMAarHOCTUPYIOT U JiedaT 3abosieBanus. Vcnonp30BaHne MMMYHOAETIPECCAHTOB U @HTUTEN IPU TPAHCIUIAHTALIMKU OPraHOB U TKaHeW. IHTepdeponsl, UX
3Ha4YeHue JJIsl OpraHu3Ma 4eJoBeKa U )KUBOTHbIX. HacnencrBeHHble 3a001eBaHus, X JIe4eHUE, TPOrHo3bl. HoBbIE METO/IbI B CENIEKLIMU pACTEHUH.
Heo6x0auMocCTh MCII0JIb30BaHUS METOJJOB OMOTEXHOJIOIMH B PACTEHUEBOACTBE. BEKTOPBI, TPUTOTOBIICHHBIE HA OCHOBE ITOYBEHHBIX OaKTEpHil.
CriocoObI BBeJICHHSI BEKTOPOB B paCTUTENIbHBIE KJIeTKH. Heo0X01MMOCTh MOTydeHus! TPAaHCTEHHBIX pacTeHuid. O0JIacTH MPUMEHEHHs TPAHCT€HHBIX
pactenuii. Kak HEBO3MOXHOE CTAHOBUTCS BO3MOKHBIM. CO31aHHE PAaCTEHUH, YCTOWYMBBIX K HACEKOMBIM Bpenuteasim. Co3iaHnue pacTeHuH,
YCTOMUMBBIX K repOurmaam. [TomnbiTka co3panus a30THUKCHPYIOMNX pacTeHuil. TpyIHOCTH, MPENATCTBYIOUINE CO3IaHUI0 a30T(HUKCHPYIOLTIX
pactenuii. TpaHCreHHBIE )KUBOTHBIE TOXKE CYIIECTBYIOT. B3IJIs1 ONTUMUCTA U CKENITHKA HAa TeHHOMOAM(DHUIIMPOBAHHBIE TPOYKTHI MTUTAHUS.
['enHOMOMDUITMPOBAHHBIE PACTEHHS U TPOXYKTHI MUTaHus. [oNsipHbIE B3IIISIBI HA OAHY U TY ke mpobiemy. CTangapTH3aus MPOAYKTOB MUTAHUS.
buorexnonorus u stuka Hayku. [lo3HaHMe IPUPOABI U €ro MOCIeACTBUS. [ opsiune Crophl 1Mo MOBOY TOTO, OBITH MJIM HE OBITH OMOTEXHOJIOTUYECKIM
uccinenoBanusM. Hayka nomkHa pa3BuBaThes, HO IO KOHTposieM. M3MeHeHne reneTnueckoi npupoasl yenoseka. Hayka u nonuruka.

3akioueHue (8 yac)

be3 mpouioro ver Oyaymiero. buorexnonorus Ha ciyx0e y moaei. [IpakTudeckoe 3aHsATHE: KYyIbTUBHPOBAHUE TKAHEH PACTEHUM HA MUTATEIbHBIX
cpenax. [lepcniekTuBsl pazBuTHs OnoTexHosoruu. 3yuenue ppiHKa TeHHOMOAU(UIIMPOBAHHBIX MPOAYKTOB nutanus. Cost — nuaep cpeau ['M
pacTeHui. 3aluTa MpoeKTOB.



Y4eOHO-TEMATHYECCKHNH TIJIAH

Non/n Tema Jlama
1. brotexHonorus, ee 3apox/IeHue U Pa3BUTHE. 4.09
2. BepmukynbruBupoBanue. PazHbie B3TIIs1bI HA OHY U TYXKE MPoOIeMy 11.09
3. CamMasi Ty1aBHasI MOJICKYJIa JKUBOU MPUPOIBI 18.09
4, OO6beKThl (OMOIOTUYECKUE CHCTEMbI) OMOTEXHOJIOTHI 25.09
5. CoBpeMeHHBIE METO/Ibl OMOTEXHOJIOTHHU: KIETOUHAs! HHKCHEPHsI, TeHHAs! HHKCHEPHSI 2.10
6. Kynbrypa kiieTok Beiciux pacteHuii. KioHaJlbHOE MUKPOPa3MHOXKEHUE PACTCHUI 9.10
7. Bropuunslii MeTab0113M paCTUTENBHBIX KYJIBTYP 16.10
8. KitonnpoBaHue 103BOHOUHBIX KUBOTHBIX. PEKOHCTPYKITUS KIETOK 23.10
9. Hcropus nosiBieHus oBiwl J{oym Ha cBeT 13.11
10. AHTHTENIA U AHTUTCHBI 20.11
11. ITosrydeHne MOHOKJIOHAJIbHBIX AHTUTEN METOIAMHU KJIETOYHOW MHKEHEPUU 27.11
12. Tpanchopmanus y 6akrepuit 4.12
13. Bupycs! u 0akrepuodaru 11.12
14. He3sBanble «roCcTH», KOTOPBIE CTAHOBSITCS X035€BaMU NOJIOKEHUS 18.12
15. Tpancaykuust 25.12
16. bakTtepuu 3amuniatorcs 15.01
17. Bbopn0a 6akTepun npotuB BupycHou nndeximu, win [pupoanslii ckansnens paspezaer JHK 22.01
18. Bekrop 60p11Mx nepemMeH 29.01
19. MeTo/1bl TeHHOW WHKEHEPUU 5.02
20. Perynsiius akTHBHOCTH F€HOB Y IPOKApUOT M SYKaApHOT 12.02
21, «PaboTay reHoB B UyKEpOJIHBIX KJIETKaX 19.02
22. Buorexnonorus B MegUIIMHE 26.02
23. HoBble MeTOIbI B CeNIeKIIMN pacTeHUI 5.03
24, O6s1acTH NpUMEHEHUs! TPAHCTEHHBIX PacTeHUM 12.03
25. B3arnsg onTuMuCcTa M CKeNTHKA Ha TEHHOMOIU(DUITMPOBAHHBIE MPOTYKTHI TUTAHUS 19.03
26. buoTexHoIOrNs ¥ ATHKA HAYKU 26.03




27, be3 mpomuioro Het OyayIiero 2.04
28. buorexHosorus Ha ciry)x6e y Jiroaei 9.04
29. [IpakTrueckoe 3aHsATHE: KYIHbTUBUPOBAHUE TKAHEH pACTEHUN HA MUTATEIBHBIX Cpeax 16.04
30. [lepcneKTHBBI pa3BUTHS OMOTEXHOJIOTHU 23.04
31. N3yuenune ppIHKa TCHHOMOANU(UIIMPOBAHHBIX MTPOTYKTOB MTUTAHUS 30.04
32. Cos — nmunep cpenu ['M pacrenuii 7.05
33. 3ammra MpoeKTOB 14.05
34, Peseps 21.05
Jlureparypa:

1.bexep M.E., JIuenunbiu I'.K., Paitnynuc E.I1. buotexnonorusa. M.: Arponpomuszaat, 1990.

2.bynoparuna JI.B., Poctpoca H.K. [Ipon3BoicTBO KUCIOMOIIOUHBIX TPOAYKTOB. M.: Arponpomusaat, 1986.

3.Bakyna B. buorexHosorus: uro 31o Takoe? M.: Monoaas reapaus, 1989.

4.E.A .Huxumosa «OcHoBbl Onotexunosorum» 10-11 kmaccel. MockBa.: M3natensckmii ieHTp «Benrtana ['pady, 2008




