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|. lTosicHUTENBLHASA 3AIMCKA

VYcenexn MupoBOH OHMOTEXHOJNOTMH BecbMa 3HauMTeNbHB. B Poccum ona craHoBHTCS
MIPUOPUTETHOM B MPOrpaMMe Hay4YHO-TEXHUYECKOTo Iporpecca. B Hemanekom OynyimiemM MeTo bl
KJICTOYHOH M TEHHOM WH)KCHEPUH CTaHYT OOBIACHHBIMH B CO3IaHUHM JKHMBBIX CHCTEM C
3aJJaHHBIMHM TapaMeTpamMu. B HacTosiiee BpeMs JOCTH)KEHUS OHWOTEXHOJIOTHH BBI3BIBAIOT
OonbiIoil mHTEpec B obmiecTBe. s pa3sBUTHS JIMYHOCTH IIKOJBHUKA TPETHETO THICSUCIICTHS
HE00X0MMO 00ECHeUUTh €r0 COBPEMEHHBIMU 3HAHUSIMH OCHOB HAayK, HOBEHIIUMH METOJaMH
MO3HAHHUS 3aKOHOMEPHOCTEH pa3BUTUS HPUPOABI M OOLIECTBA, CIIOCOOCTBYIOIIMMHU €TI0
OpPHEHTAIlMM B pa3IMuYHBIX cdepax aesreabHOCTH. CoBpeMeHHOe OOyueHHE IIKOJILHUKOB
HEBO3MOYKHO 0€3 03HAKOMJICHHS C MPUOPHUTETHBIMH HAINPABICHUSAMH OMOJIOTHUECKUX HayK, MX
MHTETPALUEH ¢ IPYTUMHU MEPCIIEKTUBHBIMU CMEXHBIMH OOJIACTSIMH.

B ocHOBy mnporpamMMmbl 3J€KTHBHOTO Kypca «OCHOBBI OHOTEXHOJOTMU» IOJIOKEHO
COoJIepKaHue IIKOJIbHBIX YU€OHHKOB MO 0OIIel OHOJIOTUH IS CPEJHHUX 00IIe00pa3oBaTeIbHBIX
YUpEXICHUH W HBIHE JCHCTBYIOUIME CTaHAApThl O0a3MCHOrO M NPOQUIBHOTO OOY4eHHs
ouosorum.

Conepkanue MaTepHaia 3JIEKTUBHOTO Kypca pacHIMpPeHO HMCTOPUYECKUMH JAaHHBIMH 00
OTKPBITHUSIX, CIOCOOCTBYIOLINX PA3BUTHIO OMOTEXHOJIOTHH, CBEACHUSIMH O METOJaX KJICTOYHOU U
TeHHON MH)KCHEPHH, aKTyaJbHBIX HAyYHBIX OCHOBAX COBPEMEHHON OMOTEXHOJIOTHH, IICHHBIMH B
00pa3oBaTeNbHOM, BOCIHTATEIIBHOM W pa3BUBAIONIEM OTHOIICHWH. boiblioe BHUMaHWE B
nporpaMMme yJeleHO H3YYEHHIO CIIOCOOOB TIIOJyYeHHs KJIOHMPOBAaHHBIX M TPAHCT€HHBIX
OpPTraHU3MOB, JATFHEHIITNX NEPCIEKTHB Pa3BUTHsI TeHHON WHKEHEPHH, BO3MOXKHBIX MOCIIEICTBUHA
npeoOpa3oBaHuUs Pa3IMYHBIX OPraHU3MOB Ha T€HETHYECKOM ypoBHE s moael. CoBpeMeHHas
OMOTEXHOJIOTHS PaCIioyiaraeT METOIaMU U3MEHEHHSI TeHOMA YeJIoBeKa. B cBs3M ¢ 3TUM OoJbIIoe
BHUMaHHUE B IPOTPaMME Y/EICHO MOPaJIbHO-3THUECKUM IpoliieMaM pa3BUTHS HAyKH, a TaKkKe
BOIPOCAaM COXpaHEHUs OMOpa3sHOOOpa3Wsi, YCTOWYHMBOTO pa3BUTHS OHOC(EpBl, COXpPaHEHUS
3710pOBbS JIFOJEH.

Marepuan nmporpamMMbl 00ECTIEYMBAET YYAIIMXCS 3HAHUSIMH TPAKTHYECKOTO MCIIOIb30BAHHUS
OMOTEXHOJOTMYECKMX METOJIOB U HCCIIEJOBAaHUI, CBEJCHHS O KOTOPBIX, BO3MOYKHO, IOMOTYT
ydarmumcs BeIOpaTh OyayIryro npodeccuro.

IIporpamMma 3/1eKTHBHOI0 Kypca: COCTOUT U3 Pa3/IeoB: MOSCHUTENbHAS 3alIMCKa; y4UeOHO-TeMaTHYECKHM
IUTaH Kypca, coJepkKaHue MporpaMMbl Kypca, METOIMUECKHE PEeKOMEHJalluH;
JOTIOTHUTEIbHAS JINTEPATYPA; TEMBI HHINBUAYAIBHBIX M UCCIIEI0BATENILCKAX paboT
y4aIuxcsl.

Kparkas anHOTAUMSA: 3TOT Kypc OB CO3/1aH B CBSA3M C YMEHbILIEHUEM KOJIMYECTBA YAaCOB HA U3YUEHHUE
Pa3IMYHBIX [APCTB KUBOW MPUPOIBI B IIKOJIBEHON IPOTPaMMe.
[TosiBUIach BO3MOKHOCTh IOBTOPUTD U YIIIYOUTH 3HaHMS yueHukam 10-11 kimaccoB no
OMOTEXHOJIOTHH, a TaKXkKe C(HOPMHUPOBATH MPAKTUYECKUE HABBIKUA PAOOTHI C
MHUKPOCKOIIOM, Pa3BUTh UCCIIEI0BATENILCKHE YMEHUS 00yJarOINXCsl, TO3HAKOMUTHCS C
MPEeIMETOM I'eHHOM U KJIETOUHOW MH)KEHEPUH, BUPYCOJIOTHH, KIIOHHpoBaHue. [1pu
M3JI0’KEHUHU MaTepuana 0oJbIIoe BHUMAHUE YAENAeTCs OMOTEXHOIOTHH, €€ CBSI3U C
JAPYTUMH HayKaMHy, HOBEHIIIUM MeT0/1aM OMOTEXHOJIOTUH, BaKHBIM OTKPBITHSIM B
o0acTi MOJIEKYJISIPHOM OMOJIOTMH U T€HETUKU, TIOJTYYEHUIO0 OPraHU3MOB C
M3MEHEHHBIMH CBOMCTBAMH.

YueOHbIi npeaMeT: OUOIOTHS.

YpoBenb o0pa3oBaHusi MIKOJIbHUKOB: YICHUKH 00111€00pa3oBaTenbHOM mkonsl 10-11 kmacca
(MpoUIbHBIN YPOBEHb).

®opma yueOHOH padoThI: SJICKTUBHAS.

OcHoBHoe yueOHoe nocodue: OcHoBbl OuoTexHonoruu: 10-11 knaccel: yuedbHoe nocobue/ bubdbnuorexka

aneKTUBHBIX Kypcos/ E.A . Hukumosa — M.: Berrana-I'pad, 2009.



MecTO 3JIEKTUBHOI0 Kypca B IIKOJbHOM Y4eOHOM IJIaHe: DJICKTUBHBIM KypC pACCUUTAH HA Y4YalIUXCA
10-11 xnacca o BeIOOPY. 3aHATHS MPOBOAATCS IO 149 B HENENI0, B TCUYCHHUE TO/1a.

Heap kypca: OcHOBHasI 11e)1b Kypca — C(OPMHUPOBATH Y YYAIIUXCsl MPECTABICHUE O OMOTEXHOJIOTHH, €€
COBPEMEHHOM CTaTyCE W dTalaxX pa3BUTHs, OCHOBHBIX HANPABJICHHUIX — KJICTOYHOW M T€HHON WH)KEHEPHH,
HoKa3aTh  O0JAacTH NPHMEHEHHS T'€HHOMOIM(DUIMPOBAHHBIX  OPraHMU3MOB W  INPOAYKTOB  HUX
KU3HEACATCIBHOCTH, PACKPBITh POJb OWOTEXHOJOTMM KaK IPUOPUTETHOTO HAINPABJICHUS B HAY4HO-
TEXHUYECKOM IPOrpecce, MO3HAKOMHTh C ITHYCCKUMH IMPOOJIEMaMH, BO3ZHHKAIOIIMMHU IPU Pa3BHTHH
HaYKH.

3amaumn: pacuIMpyUTh U YIIyOUTh 3HAHUS O HYKJIEMHOBBIX KHCIIOTAX, PUPOJIE TeHa, BUPYCaX, POKAPHOTAX
U DYKapHoTax, IOJIOBOM IIpolecce y OakTepHi, HMMYyHHUTETE, 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U
U3MEHYUBOCTH, PErYJSIIUU aKTHBHOCTH T'€HOB U T. [1.;

copMHUpOBATh 3HAHUS O COBPEMEHHBIX METO/AaX KOHCTPYHPOBAHHUS KJIETOK M T€HETHUYCCKHX IPOTrPaMm
opranu3mMoB. O3HaKOMHTb C IpPUMEPAaMH IOJYYCHHs KIOHHPOBAHHBIX M TPAHCICHHBIX OPraHU3MOB,
00JIacTsIMH UX TPUMEHEHHS;

Pa3BUTh I103HABATENIbHBIC HMHTEPECHl MHPU M3YYCHUH JOCTH)KCHHH OHOTEXHOJOTMH 3a MOCICIHHE
aecsaTuiaeTusl (TMOJydeHUE AHTUTEN IS JICYCHWs M JUArHOCTHKM HMHQEKIIMOHHBIX W HACJIEJCTBEHHBIX
3a00NeBaHMll, CO3JAaHUE MOJNU- W CYObEIMHUYHBIX BaKIMH, H300PETCHHE HOBBIX JICKAPCTBEHHBIX
IperapaToB, YCTaHOBJIEGHUE CTENCHHM pOJCTBA JIIOJCH, IONydeHHE HOBEHIIMX COPTOB pacTCHUH C
HEXapaKTePHBIMU JUISI HUX CBOMCTBAMH U T. 11.);

PACIIMPHUTH KPYro3op 4epe3 paboTy ¢ TONOIHUTEIBHOM JIUTEPaTypOii;

pa3BHUTh OOIICYYCOHBIC U MHTEIUICKTYAIbHBIC YMECHUS: CPABHUBATh U COMOCTABJISATH OMOTEXHOJIOTUUCCKHE
O00BEKTHI, METOJbl OMOTEXHOJOTHH, AHAIM3UPOBATH MOJYYCHHBIC PE3YJIbTAaThl HAYYHBIX HCCIICIOBaHHI
yUYCHBIX B MHUKPOOHOJIOTHH, MOJICKYJISIPHOH OHOJOTUH, OHOXMMHH, T[CHETHUKE, BBISBJIATH HPHYMHHO-
CIICICTBEHHBIC CBSI3H MPH U3YYCHUU METOJIOB OMOTEXHOJIOTUH, OMOJIOTHYECKUX SIBICHUM | TpaHC(HOPMAIUH,
TPAaHCAYKUUU ¥ Jp., 0000maTh (akThl, [enarh BbIBOJBI;BOCIUTATH HA MpPUMEPE OTKPHITUIl B
OMOTEXHOJOTUU YOEKICHHOCTh B IMO3HABACMOCTH IMPHUPObI, JCHCTBUU EIMHBIX 3aKOHOMEPHOCTEH [Uist
MaTeprualbHOTO MUPA;

BOCITUTATh OCPEKHOE OTHOIICHHS CBOEMY 3[0POBBIO, KYJIBTYPY MUTAHUS MPHU OTOOpPE TPAIMIUOHHBIX H
TeHHOMOJM(DUIIMPOBAHHBIX  MPOAYKTOB  MUTAHUS, KYyJAbTYpy YBOKEHHS UYYKOrO0 MHEHHS U
arpyMEeHTHPOBAaHHOE OTCTAWBAHHUE CBOMX YOCKIICHHUI TIPH YYaCTUH B JUCKYCCHSIX.

®opMbI M MeTOIbI PadOTHhI.

3aHATUS NPOBOIATCA IYTEM UCIOIB30BAHUS METO/I0B pacckasza, Oece/ibl U 00CyXIeHHsI, B Ipoliecce
KOTOPBIX YUUTEIb aKTyaJIn3UPYyET paHee MOJIyYeHHbIE 3HAHUS YUaluXCs U3 pa3IudHbIX pa3zesioB O1oJio-
I'MH, YTeHUS JIEKIIUH, BUJIEO YPOKH, TPOBEACHUS KOH(PEPEHIINH, TUCITYTOB, 3a4E€THBIX 3aHATHI.
[Ipenmosnaraercs BHIOJHEHUE MPAKTUYECKUX PabOT, CaMOCTOATENBHON PabOTHI C JOTIOIHUTEIbHON
JUTEPaTypOii, MOArOTOBKA COOOIIEHHUH 1 10K 0B, HaNlMCaHUe pedepaToB, UX 3alNTa; IPOBEACHUE
AHKETHPOBAHHUSI, N3yYEHUE UHIPEINEHTOB ITPOTYKTOB IMUTAHUS, X aHAJIM3.

Cucrema oneHUBaHUSA 3HAHUH yYaIIUXCS.

[IpoBonuTCs cucTeMaTHYeCKUi KOHTPOJIb 3HAHWM, HCIIOIb3YS Pa3JIMYHbIEC €r0 BUJIBI: YCTHBIN 1
MUCHbMEHHBINA, HHIUBUAYAIbHBINA U pOoHTANBHBINA. Ha 3aHATHSX OLlEHMBAETCS y4acTHe HIKOJIbHUKOB B
Oecenax, o0CYXICHHIX, KOHPEPEHITUAX, TUCITyTaX. Y YalIMMHUCS BBITIOJHSIOTCS OMOJIOTHYECKHUE 3aauH,
rpaduyeckue TMKTaHThl, TECTOBBIE 3aaHus, TpaKTHUYecKue padboTsl. [Tocne 3aBepIiieHns KpymHbIX TEM
MIPOBOJATCS 3a4eTHBIE 3aHATHUS. [Ipy M3ydeHns Kypca NIKOJIbHUKH BBIITOJIHSAIOT TBOPUYECKUE 3aIaHUS:
paboTaroT C TOMOJIHUTENEHON JIUTEPATYPOi, TOTOBIT COOOIIECHHSI, JOKIIA/Ibl, KOTOPbIE 3aTEM 3allMIIAI0T Ha
3aKJIIOYUTENBHBIX 3aHATUAX. B X0/1€ M3ydeHHUsI JIEKTUBHOTO Kypca OCYIIECTBIISIETCSI HAKONUTEIbHBINA
COCO0 OIIEHUBAHUS YUeOHBIX JOCTIKEHUH ydaruxcsl.



1. YueOH0 — TeMaTHUYeCKHIl IJIaH

Pazgen nporpammsbl | Beero yacos Teoperuveckue | [Ipakrudyeckue | ®opMbl
3aHATHA 3aHATHA KOHTPOJIA

1. BuorexHoiorus: 9 9 2 Ilemarorunyeckoe

MPOIILJIOE U HaOJII0IEHNE,

HACTOSIICE cobecenoBaHue,

2. Kietounas 8 8 2 aHaJIN3 OIBITOB,

WHXXEHEepUs MPE3CHTALIMS

3. 'ennas 11 11 2 IIPOCKTOB,

WHXKEHEepUs OTYETHI

4. buorexHoynorus Ha | 6 6 1 MPaKTUYCCKUX

ciryx0e y Jroaen pabor,

TECTUPOBAHUE.
Hroro 34 34 7

I1l. CpaBHuTe bHAsA Ta0IMLA pacnipeaeseHNs y4eOHbIX 4acoB M0 pa3jesaM aBTOPCKOM

paGoueii mporpaMmsi.

KoauuecTBO 4acoB pacnpeacyjieHo CJIeaAyrium 06pa30M

KosnnyectBo 4yacos
no no
Ne Paspaen nporpammbl aBTOPCKOH | paboueH
nporpaMme | mporpaMmme
1. 1. BHOTeXHOIOTH: IPOIIJIOE U HACTOSIIIEe 9 9
2. 2. Kiterounast uHXeHepus 8 8
3. 3. 'ennast uw>xeHepus 11 11
4. 4.BUOTEeXHOJIOTHS Ha CITyX0e y JIroIen 6 6
34 34

Pacnipenenenust yueOHBIX YacoB pabodeii MpOTrpaMMBbI TIOTHOCTBHIO COBITAIAET C yUeOHBIMHU
yacaMHu aBTOPCKOM IIPOTPamMMBl.




IV. Conep:kanue TeM 3J1eKTHBHOTO Kypca «OCHOBBI OMOTEXHOJIOTHI».

1. BuOTexXHOJIOrus: NPoLLIoe U HacTosee (94).

buorexnonorus, ee 3agaun. BepmukynupoBanue. Pazubie B3rs1b1 HA OJTHY U TY ke MpoOemy.
CamMas raBHast MOJISKYJIa KUBOUM MPpUpobl. OOBEKTH (OMOJOTHYECKIE CUCTEMBI)
ouorexnosoruu. [IpokapuoTel. CTpoeHue 6aKkTepruabHOU, PACTUTEIIBHON U KUBOTHOM KJIETOK
OOBeKThI (OMOOTHYECKUE CUCTEMbI) OMOTEXHOJIOTHH. JYKapuoThL. M3yueHue qposxKeBbIX
KJIETOK.

IIpakTnyeckas padora Ne 1: Ctpoenue 6akTepranabHON, pACTUTEIBHOMN U )KUBOTHOM KJIETOK.
IIpakTuyeckasi padora Ne 2: V3ydeHne 1poKKEBBIX KICTOK.

2. Kuaerounasi un:xenepus (8 u).

Kynerypa kitetok Beicinx pacreHuid. KiloHanpHOE MUKPOPa3MHOKEHHUE PACTCHUM.
BropuuHsblif MeTaboa13M pacTUTENbHBIX KYJIbTYp. IIprcnoco01eHHOCTh pacTeHU K YCIOBUSAM
BHEUIHEN cpenbl. Brigenenue npoaykToB BropuyHoro Meradbonusma. Kinonuposanue
II03BOHOYHBIX )KUBOTHBIX. PeKOHCTpYyKIMs KieToK. McTopus nosiBiaeHus Ha cBeT oBIbI Jlomn.
AHTHTENa ¥ aHTUTeHBL. 110/TydeHre MOHOKIIOHAIBHBIX aHTUTEN METOJaMU KJIETOYHOU
umxeHepuu. Obo0marolee 3aHATHe 110 TeMaM: «BbHOTEeXHOIOr s IPOILIOe U HACTOSILEE),
«Krerounas nuHXXEHEPUsD.

IIpakTnuyeckas padora Ne 3: Beienenue npoykToB BTOPUYHOIO METAO0INU3MA.
IIpakTnueckas padora Ne 4: CtpoeHue aHTUI€Ha.

3. TI'ennas unkenepus (11 u).

Tpanchopmanus y 6akrepuit. Bupycsl u 6akrepuodaru. Hespanbie «rocTu», KOTOpbie
CTaHOBSTCS X03si€BaMu nonoxkeHus. Tpancaykuus. baktepun 3amuimatorcs. bopeba GakTepuit
MIPOTUB BUpYCHOM nH(ekuu, unu [pupoausiii ckansnens paspesaetr [JHK. Bekrop 6onpiimx
nepeMeH. MeTozbl reHHON uHXkeHeprH. «PaboTa» reHOB B UyKEpOJIHBIX KJIETKaX

O6001menue o Teme «I'eHHast HHXXEHEPHUs.

IIpakTnueckas padora Ne 5: V3yuenue miecHeBbIX TpuOOB (Oenasi u cu3as MJIECEeHb).
IIpakTnueckas padora Ne 6: Biusinue Temnepatyps! u pH cpenbl Ha feiicTBue pepMeHTOB
(ammnaser).

4. buotexHoJorus Ha ciay:xoe y Jdwoaeit (7 9).

buotexHnonorus B meaunuae. HoBbie MeTOABI cenekuu pacteHuid. O0IacTu MpruMeHeHHs
TPAHCTE€HHBIX pacTeHuil. B3 onTumucTa 1 CKeNTHKa Ha TeHHOMOAU(DUIIMPOBaHHbIE
MPOAYKTHI MUTAHUS. BHOTEXHOIOTHS U ATHKA.

IpakTuyeckasi padora Ne 7: [TumeBsie MPOTYKTH U 3J0POBLE YEIIOBEKA.



V.Tpeb6oBaHusi K YPOBHIO OATOTOBKH y4alIUXCsl.

3HATEL/ IOHNMATL:

® COBPEMEHHOE OTpeIeTICHIe OMOTEXHOIOTUY; JTAlbl Pa3BUTHS OMOTEXHOJIOTUH;

® OCHOBHBIE OTKPBITHA B 0071aCTH LIUTOJIOTUU, TEHETUKU, OMOXUMUH, MOJICKYJISIPHOM OHOIOTHH,
CIOCOOCTBYIOIINE PAa3BUTHIO OMOTEXHOJIOTUH;

® 00BEKTHI OMOTEXHOIOTHH;

® METO/bI KJICTOYHON M T€HHOM MHXEHEPUH;

e SIBJICHUS TpaHC(OPMAIH U TPAHCTYKIIUHU KaK ITyTH €CTECTBEHHOTO

® I3MEHEHUS FTEHOTUIIOB MUKPOOPIaHU3MOB;

® IyTH ¥ BO3MOKHOCTH I11€JIEHAIIPABIIEHHOTO U3MEHEHUS YEeIIOBEKOM;

® F'EHOTHUITOB OPTaHU3MOB ISl UCTIOJIb30BaHUS B CBOUX IICIISAX;

© OMOJIOTHIO KIIOHUPOBAHHBIX M TPAHCTCHHBIX OPTraHU3MOB;

e oOytacti npuMeHeHus TP pacTeHuid; OCTHKEHHSI OMOTEXHOJIOTUU B 00JIACTH MEIUIIHHEI;
ATUYECKHE MTPOOIIEMbI OMOTEXHOJIOTUH.

YMeTh:

® O0BSICHITH MPUIHHEI T DepeHIamH KIISTOK Ha TCHHOM YPOBHE, BIIUSHUE BUPYCOB,
OakTeprodaros, IIA3MII HA €CTECTBEHHOEC N3MCHCHHE HACIICICTBEHHBIX CBOMCTB KIICTOK,
BEKTOPHBIX CUCTEM Ha IeJICHANPABICHHOE NU3MEHEHNE T€HOMa OPTaHU3MOB, MUTATEIBHBIX CPET
Ha pa3BUTHE MOCAJOYHOIO MaTepuaia Mpy KIOHAJIbHOM Pa3MHOKEHHUH, POJIb JOCTHKEHHI
OMOTEXHOJIOTHH ISl HAYYHO TEXHUYECKOTO Mporpecca;

® YCTaHABJIMBATh B3AUMOCBSI3U MEX]ly TEHOTUIIOM M CBOMCTBOM OpraHU3Ma, CyOCTpaTOM U
AKTUBHOCTBIO T€HOB B KJIETKaX MPOKAPHOT, CBOMCTBOM TOTUIIOTEHTHOCTH U PA3BUTHEM LIEJIOTO
pacTeHus U3 OJHOM KIIETKH;

® OIMKMCHIBATH ITAIBI MUKPOKIOHAIBHOTO PA3MHOKEHUSI pACTEHUMN, KIIOHUPOBAHUS
0ECTI03BOHOYHBIX U TTO3BOHOYHBIX )KMBOTHBIX, TIOJTyY€HHE MOHOKJIOHATBHBIX aHTUTE,
CO3JJaHUE BEKTOPOB;

® CpaBHUBATh 0OBEKTHI OMOTEXHOJIOTHUH, METO/IbI KJIETOUHOW U TeHHOW WHXKEHEPHUH, SIBJICHUS
TpanchopmaIuu U TpaHCAyKIuH, nuddepernuaniu u neaudepeHuaium, MeTo bl
TPAIUIIMOHHOM CENEKIINU C OMOTEXHOIOTUYECKUMH METO/IaMU CO3JJaHHs IITAMMOB, COPTOB U
opox;

® BBISIBIISATH POJIb (PEPMEHTOB B KOHCTPYHPOBAHUHU BEKTOPOB, KJIETOK HOBOTO THIIA, POJIb A-(ara B
CO3/IaHUU TEHOMHBIX OUOINOTEK.



VI.Ilepeyennb yueOHO-MeTOANYECKOM JIUTEPATYPHI.

JISA VUAININXCH C

1 OcHoBsl 6uotexnonoruu: 10-11 kmaccer: yaeOHoe mocobue// bubaroreka MeKTHBHBIX
kypcoB/ E.A.Hukumosa — M.: Benrana-I'pad, 2009

2 IMamupo A.C. Mukpo6uosnorus: 10-11 kiraccel: yueOHOE MOCOOHE IS yUaIUXCs
obmmeoOpa3zoBarenbHbIx yupexaenuii / S.C.1Hlamupo. — M.: Benrtana-I'pad, 2008. — 272
c.- wi. (bubnmoTreka 3JIEKTUBHBIX KYPCOB).

EJIH YUUTECIs:

1 OcHoBsl 6uotexHonoruu: 10-11 knaccel: yaeOHoe nocodue/bubanoreka 31eKTUBHBIX
kypcoB/ E.A.Hukummosa — M.: Benrana-I"pad, 2009

2 lanupo A.C. Muxkpo6uonorus: 10-11 knaccel: yaeOHoe nmocoOue Ams yqanmxcs
obmmeoOpaszoBarenbHbx yupexaennii / S.C.1Hlamupo. — M.: Benrtana-I'pad, 2008. — 272
c.- wi. (bubnuorexa 3MEKTUBHBIX KYpPCOB).

3 Muxkpobuonorus: 10 — 11 kmaccel: MmeToguueckoe nocodue.- M.: Bearana — I'pad, 2012.
— 64 c. — (bubnuoTeka >EKTUBHBIX KYPCOB).

4  BopobOses A.A., Kpusomenn 1O.C., [llupo6okos B.I1. MenunuHackast 1 caHUTapHas
MUKPOOHOJIOTHS: YIeOHHK /IS CTyIeHTOB By30B. — M.: Akanemus, 2003.

HNurepHer pecypesbi:

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/ (MukpoGHomorHs)
6 myshared.ru (mpe3eHTaryu Mo MUKPOOUOIOTHH)

7 ru.mobile.wikipedia.org ( ci1oBapb TEpMHUHOB)

8 youtube.com (puabMBI O JOCTHKEHUSIX OMOTEXHOJIOTHH )

9 http://www.biotechnolog.ru



http://www.it-n.ru/
http://www.zavuch.info/
http://www.1september.ru/
http://school-collection.edu.ru/
http://collegemicrob.narod.ru/microbilogy/
http://www.myshared.ru/
http://ru.mobile.wikipedia.org/
http://www.youtube.com/
http://www.biotechnolog.ru/

VIIl. Pexomenayemblie TeMbl ped)epaToB M NPOEKTOB IS YYALIUXCH.

1. CooOmenus:
1) Ucropust GHOTEXHOIOTHH.
2) YueHble 3aHUMABIINECS U3YYCHUEM HOBBIX OMOTEXHOJIOTUH.

2. PaGoThI HCCJIe10BAaTEIbCKOI0 XapaKkTepa:

1) «IlonoXUTETBHOE U OTPUIIATEIBHOE B OMOTEXHOJIOTHUNY.

2) «bHOTEXHOJIOTHUS B OBITY».

3) «KnoHupoBaHuUE 32 UM TIPOTUB?Y.

4) «[lomb3a OT JIEKAPCTB MOJYICHHBIX OMOTEXHOIOTHISCKUMH METOIAMK)

3.IlepevyeHb MPOEKTOB /1JIsl CAMOCTOSITEJIHLHOI 1eATEJIbHOCTH:
1. T'eHHas MH)KEHEPHS: IEPCIICKTUBBI PA3BUTHS.

OpFaHI/IBMI)I — JOHOPLI U pCHUITUCHTHI LHCJICBLIX 'CHOB.
3. buonornyeckas BoiiHa — OIIaCHOCTD I YCJI0BCYCCTBA.

N



VII. KAJIEHIAPHO - TEMATUYECKOE IINTAHUPOBAHMUE.
3JIEKTUBHOT0 Kypca «OCHOBbI OHOTEXHOJIOT UM
s 10 kiaaccea.

(E.H. Huxknmmna, 34 yaca, 1 yac B He/ies110)

Ne | Mar | Paspeamporpammel. | K | Tul | 5 emenThI TpeboBanus k JlabopaTopubie u | Bua u Jomamn | Ko
ypo | a Tema ypoxa. 01 | YPOK | conepianusi. YPOBHIO 3HAHHUI1 NpaKTHYeCKue popma ee PP
Ka | mo - |a OCHOBHBIC MOHSITH. | YJAIHMXCSI. padoThI, KOHTPOJIsl, | 3aJaHUe | eKT
mia BO AEeMOHCTPAlUM, | CAMOCTOSIT up
HY ya ONBITHI. eJIbHOI OB
co padoThI Ka
B
1. 2. 3. 4. o. 6. 7. 8. 9. 10. 11.
1. buoTexHoJorus: npouuioe u Hacrosiiee (9 yacon)
1. 1. buorexuoJorus, 1 |KY Dtamnbl pa3BUTHUS 3unatb coBpemenHoe | TaOmuiwsl knetka, | Tekymmii, | CuenaTh
ee 3a/1a4un OMOTEXHOJIOTHH. olpesieeHne CTpOEHHE s1JIpa, (GpoHTaNbH | TOAOOPKY
OMOTEXHOJIOTHH. CTpOEHHE BIi ONPOC. | COOTBETCT
MOJIEKYIIbI O€JKa, BYIOIIEH
mozens JJHK, JauTepary
LIOP, repbapHbIe PpHI 110
00pasipbl. BBIOpaHH
0l Teme
u3
IIPOEKTOB
)
pedeparo
B
2. 2. BepmukynptuBup | 1 | KY buorymyc «Bepmuk» | 3HaTh 4TO TaKkoe Tabnuna Texymmuii, | [Ipoanan
oBaHue. PazHbie — 3TO MEPETHOi, BEPMUKYJIUPOBAHUE, | KOJIbYaThle YEPBH, | (PPOHTATIBH | U3UPOBAT




B3IJISAIbI HA OJTHY MOJTYYEHHBIH C €ro MpPeuMyIlecTBa U | KUBBIEC JOKJIEBbIE | BIM OIIPOC. | b

U Ty XKe MTOMOILBIO HEJOCTATKH. YEepBHU B AILIUKE C BO3MOKH

npobiemy. BEPMUKYJIUPOBAHUS IIOYBOH, ocTu
— TepepadoTKu ounorymyc, HCITI0JIB30
Pa3IUYHBIX BaHUS
OpraHNYECKUX ynoopeHu
OTXO0J0B KpaCHbIM 174
Kanu(OpHUNCKUM YeJI0BEKO
YEpPBEM. M.

3. Camas rnmaBHas KY JHK, u e€ ctpoenue, | 3Hath 00 oTKphITUSX | Moaens JJHK, Texkymmii, | Hapucosa
MOJIEKYJIa KUBOU 3HAYEHHUE, [[UTOJIOTUH, TaOJIULIBI bpoHTaNbH | Th WK
IIPUPOABL. Bo3mokHocTU.PHK. TCHETHUKHU, crpoenne JJHK 1 | b1t onpoc. | cnenath

OHMOXUMHUHU, PHK, ypoBHu MOJICITH
MOJIEKYJIIPHOU OpraHu3anuu JHK u
OHOJI0ruH, JHK, ypoBHuU PHK u3
crocoOCcTByOLIEH YIIaKOBKU U3 HOJIPYYH
Pa3BUTHUIO MIEHOIIacTa U BIX
OMOTEXHOJIOTHH. IIHYPOB, MaTepuain
PUCYHKH. OB.

4. OOBEKTHI KY O0bexTamu 3HaTh 0OBEKTHI Tabnuna Texymmii, | [logroros
(Omonoruueckue OMOTEXHOJIOTUH (Omomnoruueckue CTpPOEHHE (GpoHTaNbH | UTh
CUCTEMBI) SIBIISTFOTCS PA3JIMYHbBIC | CUCTEMBI) OaxTepuil, BIif OTIpoC. | cooOIeH
OMOTEXHOJIOTUH. MpeJICTaBUTENN OMOTEXHOJIOTUH. JIPOAOKEH, sl
[TpokapuoTsl. ’KUBOM IPUPOJIBI, paCTHUTENBHBIX U

KOTOpbIE AENATCS Ha YKUBOTHBIX
TPH HaJIApCTBA: KJIETOK.

AKapHOTHI
(Oe3psanepHsbIe),
IIPOKAPUOTHI
(npeabsiepHble) U
9YKapUOTHI (SIIEPHBIE)
U 5 1apCTB: BUPYCHI,




OakTepuu, B TOM
qrcie
MHUKPOCKOIIMYECKNE
BOJIOPOCIIH, IPUOHL, a
TaK)Ke pacTEeHUs U
’KUBOTHBIE, B TOM
YHUCJIE MPOCTEUIIINE.

5. Crpoenue [Ipak | Ctpocnue n 3HaTh CTPOEHUE [Tpobupxku ¢ Texymun, | [loBropur
OaKkTepHaIbHOM, TUKY | OPraHOU[bI KIIETOK. KJIETOK U YMETb KYJIbTYpOi bpoHTaNBH | b
pacTUTEIBHON U M HAa3bIBaTb OCHOBHBIE | CEHHOW MAJIOYKH, | bIM OIPOC, | KOHCIIEKT
KUBOTHOMU OpTraHoOUIbl U MUKPOCKOIIHI, OTYET O B
KIIETOK. (YHKINHU KIETOK NPEIMETHBIEC U NPOJICTaHH | TETPaIu.

OakTepuil u MTOKPOBHBIE oii pabore.

pacTeHui; CTEKJIa, MUIICTKU,

MOJIb30BATHCS MpernapoBalibHbIE

MHUKPOCKOTIOM H UTIIBL,

Ha0II0IaTh 32 (buIbTpOBAIBHAS

KJICTKaMH. Oymara, rOTOBBIE
MUKpOTpenaparhbl
pPacTUTENBHBIX U
YKUBOTHBIX
KJIETOK, TYIIb.
JIP Ne 1
«Cmpoenue
pacmumenbHou u
baxmepuanbHot
KIEeMOoK».

6. OOBEKTHI KY Crpoenue u 3HaTh CTPOEHUE Tabnuua I'paguueck | IToBTopuT
(Omonormueckue OpraHoubl KJIETOK. KJIETOK ¥ YMETh CTpOCHHE ui b
CHCTEMBI) Ha3bIBaTh OCHOBHbIE | OaKTepuid, JIUKTAHT. KOHCTIEKT
OMOTEXHOJIOTHH. OpTaHOHIBI U TPOKIKEH, B
DyKapHOTHI. (bYyHKLINU KIETOK pPacTUTENBHBIX U TETPa/Iu.

HYKapHOTOB; KHUBOTHBIX




I10JIB30BAaTLHLCA
MHUKPOCKOIIOM H
HaO0JIIOIATh 3a

KJICTOK.

KJIETKaMHU.

7. N3yuenue [Ipak | Ctpoenue u 3Hatb 0 crocobax [Tpobupku ¢ Texymun, | Ilogroros
TPOIKEBBIX TUKY | OPraHOM/IbI KJIIETOK. pPa3sMHOKEHUS KYJIbTYpOi bpoHTaNbH | UTh
KJIETOK. M KJIETOK, YMETh JIPOAOKEN, BIi OTIPOC. | COOOIIEH

paboTtath c MUKPOCKOIIBI, us .

MHUKPOCKOIIOM. IIpeIMETHBIE U
MTOKPOBHBIE
CTEKJIa, TUIETKH,
MpernapoBalibHbIE
UTJIBI,
(buIbTpOBAIBHAS
Oymara. JIP Ne 2
« HM3yuenue
0pOodHCIHCEBLIX
KAEmox».

8. CoBpemeHHEbIE KY ['eHHas u xneToyHast | 3HaTh O METOJAX Tabmuue! ¢ CooOuienu | [Tonroros
METOIbI UHKEHEepUs — OMOTEXHOJIOTHH. U300pakeHUsIMH | 5 UTh
OMOTEXHOJIOTUH. SABJISIFOTCSA pacTeHui, yuaumxcs, | uHdopma
Knerounas BaXHEHIIUMU JIBOITHOE (GpoHTATBH | LIUIO O
UHXEHepUs. MeTOoIaMHU OIIOIOTBOPEHHUE | BIM OMpPOC. | METOAAX

(MHCTpyMEHTaMH), y LIBETKOBBIX OMOTEXHO
JIe)KAIMMHU B OCHOBE pacTeHui, JIOTHH.
COBPEMEHHOMN CTpOEHHE

OMOTEXHOJIOTHH. MIOJIOBBIX KJIETOK

Merto/b! KIIETOYHOI JKUBOTHBIX.

WHXEHEpUU

HaIpaBIICHbI HA

KOHCTPYHpPOBaHUE

KJIETOK HOBOT'O THIIA.
OHM MOTYT OBITH




WCIIOJIb30BAHBI JIJIS
BOCCO3JIaHUs
KHU3HECTIOCOOHOM
KJIETKU U3 OTJEJIbHbBIX
(dbparMeHTOB pa3HbIX
KJICTOK, JIJISt
00bEIMHEHHUS LIEJIBIX
KJIETOK,
MIPUHAJICIKABIITNX
Pa3IMYHbBIM BHIAM C
o0pa3zoBaHHEM
KJIETKH, HECYlIeil
TE€HETUYECKUI
MaTtepuai 00enx
UCXOJHBIX KIIETOK,
JIPYrux Olepanui.

9. CoBpeMeHHBIC
METO/IbI

OHOTEXHOJIOTUH.

T'ennas
WHXKEHEPUSL.

KY

['eHHO-UH)KEHEpHBIE
METO/bI HAITPABIICHBI
Ha KOHCTPYUPOBaHUE
HOBBIX, HE
CYIIECTBYIOIIUX B
MPUPOAE COUYECTAHUI
reHoB. B pe3ynbrare
PUMEHEHHS TEeHHO-
MH)KEHEPHBIX
METO/I0B MOXKHO
1oJy4aTthb
PEKOMOMHAHTHBIE
(MonupuUIMpPOBaHHbIE
) monekynst PHK u
JHK, nmns gero
TIPOM3BOTUTCS
BBIJICJICHUE

3HATH 0 METOIAX
OHOTEXHOJIOTUH.

Ta0nuuel ¢
M300paKCHUSIMU
pacTeHui,
CTpOCHHE
OaKkTepHaIbLHON U
KUBOTHOM
KJIETOK, MOZEIb
JIHK, monenb-
anTUIAKALHS
«I"ennas
WH)XCHEPHSI.

Texymui,
bpoHTATBH
BIN OIpOC.
TecroBoe
3a/1aHueE.

IIpoanan
M3UPOBAT
b

s exTuB
HOCTb
TE€HHOMU
VHKECHED
15048




OTJICTHHBIX T€HOB
(Koaupyrouux
HYKHBIH IIPOJIYKT), U3
KJIETOK KaKOT0-JIN0O
opranusma. Ilocie
MIPOBECHUS
OTIpeICIEHHBIX
MaHUNYJISIIUHN C
TUMH T€HAMHU
OCYIIIECTBIISICTCS UX
BBEJICHUE B JIPyTHE
OpraHU3MBI
(GaxkTepun, TPOKKHU U
MJIEKOTIHUTAIOIINE),
KOTOpBIC, TIOJTyYUB
HOBBIH TeH (TCHBI),
OyIyT CIOCOOHBI
CHUHTE3UPOBAThH
KOHEYHBIE TIPOTYKTHI
C U3MEHEHHBIMU, B
HY)KHOM YEJIOBEKY
HaIpaBlIEHUH,
cBoiicTBaMu. THBIMU
CJIOBaMH, T€HHas
WHXCHEPUS
MO3BOJISIET MONTy4aTh
3aJJaHHBIC
(>xenaemble) KauecTBa
WU3MEHSIEMBIX WJIH
TEeHETHYECKU
MOAU(HUITIPOBAHHBIX
OpPTaHU3MOB HIIU TaK
HA3bIBAEMBIX




«TPAHCTE€HHBIX)
pacTeHuil u

JKUBOTHBIX.
2. Knerounasi un:kenepus (8 yacoB)

10. 1. Kynbprypa Ki1eTok Jlexny | KyneTuBupyemsie 3HaTh O OCHOBHbBIE Tabmuuer Texymuit | Ilogrorosu
BBICILIUX us KJIETKU BBICIIIAX MIOHSITHSL U ATAIIbI. BHYTpEHHEE , Tb
pacTeHui. pacTeHUuN MOTYT CTPOEHUHU GpoHTaNb | HHpOPMAII
KionaneHoe paccMaTpuBaThCs Kak pacTeHui, 30HbI HBIN UI0 110
MUKpPOPa3MHOKEH TUIIUYHbIE KOpHS, oIpoc. JTAaHHOU
1€ pacTeHuM. MHUKPOOOBEKTHI, HONIEPEYHbIN CITHII TEMe.

JIOCTaTOYHO MPOCTHIE crebus,

B KYJIBTYpE, 4TO MUPOKJIOHAJIBHOE
MIO3BOJISIET pa3MHOXKEHHE
IIPUMEHATH K HUM HE pacTeHui,
TOJIBKO ammapaTypy u HaTypaJibHbIE
TEXHOJIOTHIO, HO U OOBEKTBHI.
JIOTUKY

JKCIIEPUMEHTOB,

IPUHSTHIX B

MHUKPOOHOJIOTHH.

Knonanenoe

MUKpPOpPa3MHOKEHHE

pacTeHui.

11. 2. BropuuHslii KY KynbsTypsl 3HATh MOHATHE I'epbapuit Texymuit | BcnomHuT
MeTaboIu3M pacTUTEIbHBIX BTOPUYHBIN «OCHOBHBIE ¢dpoHTaNb | b
PacTUTEIBHBIX KJIETOK MOTYT MeTab0IN3M ceMencTBa HBIN uH(pOopMaIl
KYJIbTYD. CUHTE3UPOBAThH pacTUTEIbHBIX pacTeHui», orpoc, UI0 0

caambl KYJBTYD. KOMHAaTHbIE paboTac | pacTeHHUsAX
pa3HoO00pa3HbIE 1O pacTeHus repbapus | FOxHoro
XUMUYECKOHN IIPUPOLE MU VYpana
BElIEeCTBA. CPeI HUX pacTeHuil | 3aHeCEeHHBI
spUpHBIE Maca, X B
(dheHoMbHBIC KpacHYO




COEIMHEHUS, KHUTY.
AJKaJIOUBbI,

CTEPOU/IBI,

TEPIEHOUBI U JIP.

12. 3. IlpucrnocobieHHo [Ipak | [IpucnocoGieHHOCTh | 3HATH O MpOIIECCE. MHUKpPOCKOIIBI, Hanucate | Ucnions3ys
CTh PaCTEHUH K TUKY | PacTEHU. JIYTIbI, JINCThSA OTYET O JIOTIOJTHUTE
YCIOBUSM M BoinenurenbHas repanu IpOJIENIaH | JIbHBIE
BHEIIHEH cpebl. AKTUBHOCTb PACTEHUM OOBIKHOBEHHOW U | HOU HMCTOYHHUKHU
Brinenenue SIBJISICTCSI JYIIUCTOH, npakTHde | wHpopMaIll
MIPOJYKTOB IIPOSIBIIEHUEM anejabCUHOBAs CKOM uu
BTOPHYHOT'O dbyHIaMEHTATBHBIX KOXypa, KOpoOKHu | padore. MIOITOJTHUTD
MeTabonu3ma. CBOICTBA BCEX JKMBBIX CO CIIMYKaMHU, CBOU

OpraHU3MOB B BUY TOTOBBIE 3HAHUS O
HE00X0UMOCTHU MUKpOTpenapaThbl Ipucrocod
HMMETb BO3MOXKHOCTh KJIETOK JIEHHOCTH
oOMeHa BellecTBaMu sAnuaepMuca pacTeHui.
U DHEprueit ¢ JIUCTa KPANUBBI.
OKpYXKaromieu JIP Ne 3.
Cpeon. «lIpucnocobnenmo

CMb pacmeHuti K

VCI08UAM

8HeulHell cpeobl.

13. 4. KnonupoBaHue KY OCHOBHBIE TIOHATHS 3HaTh OCHOBHBIE Tabmuip ¢ Hoxmaner | Bcnomuut
MTO3BOHOYHBIX KJIOHUPOBAHHUE, MOHSTHSI, TPOIIECCHL. | U300paKeHHEM yYalmuxe | b
YKUBOTHBIX. PEKOHCTPYKITUS KUBOTHBIX TUTIOB | o uHdopmart
PexoncTpyknus KJIETOK. Kumeunonosnoctn U0 O
KJIETOK. i€, [Tnockue KJIIOHHPOBA

YepBH, HUU.
Konpuatsie

YEePBH,

AMOPHOHAIEHOTO

pa3BUTHSL.




14. 5. Uctopus KY Jonnu e ObL1a 3HAaTh OCHOBHBIE Tabnuua ®poHrtan | BcnomHuT
IOSIBIICHUS Ha CaMbIM MEPBBIM MPUHIIUIIBI ramMeToreHes, bHBIN b
CBCT OBIIBI KJIOHOM KMBOTHOTIO, KJIOHUPOBAHUSL. OCHOBHBIE ATallbl | OIPOC. uH(popMaIl
Homnnu. HO cTaja camou KJIOHUPOBaHUS HIO O
3HAMCHHTOM. JKMBOTHBIX. JIPYTUX
B Pocaune cBoit MOIIBITKAX
ycrex Jaepkainu KJIOHUPOBA
B CEKpETe JI0 TEX MOp, HUSA
MOKa He yJ1alioCh JKMBOTHBIX.
3anaTeHToBaTh caMmy
OBEYKY U BECh
MIPOIIECC €€ CO3/IaHus.
YHuBEpcuTeT
Pocnuna nomyunn
ot Bcemupnoit
OpraHu3aIu
110 OXpaHe
MHTEJUIEKTyaJIbHOU
COOCTBEHHOCTH
SKCKITFO3UBHBIE
MaTEeHTHBIE TIpaBa
Ha KJIOHUPOBaHUE
BCEX OPraHU3MOB
BILIOTH 10 2017 ropa.
15. 6. AuTureina u KY B nacrosuee Bpems 3HATEL MOHSATHE Ta6muma «Knetku | Tekymuit | BemoMHUT
AHTHUT€HEBI. JIOBOJILHO 4acTO aHTUTEJIA U KpOBW, \ b
METOdaMH aHTUIEHBI, UX poiib B | «IMMyHHBII (dpoHTanb | nHpOpMAaII
OMOTEXHOJIOTHH OHMOTEXHOJIOTHH. OTBETY, HBIN HIO
W/ TeHHOU «CTtpoeHue ompoc. UMMYHHUTET
WH)XEHEPUH aHTUTEHAY, TOPC gyeJIoBeKa. .
MOJIY4aroT YeJI0BEKa,
WMMYHOTJIO0YJIMHBI, MHUKPOCKOTIBI,
MIPOTYIIUPYEMBIE MHUKpOIIpenaparhbl




OJHHM KJIOHOM
kieTok. OHu
HAa3BIBAIOTCS
MOHOKJIOHAJIbHBIMHU
agTuTenamu. Mx
MIPOJTYIICHTHI —
KJIETKU-THOPHIOMBI,
SIBJISTFOIITECS
IMOTOMKaMH,
MOJTYYCHHBIMH TIPH
CKpeluBanuu B-
auMdonuTa
(TuTa3mMaTU4YeCcKon
KJICTKH) C
ONyXOJIEBOU KJIETKOM.
OT mIa3MaTH4ecKon
KJIETKU-TUOpUAOMA
HacJeyeTcs
CITOCOOHOCTH K
CUHTE3y aHTHUTEI, a
OT OMYXO0JIEBOM
KIIETKH —
CITOCOOHOCTH
JUTUTEITHHO
KYJIbTHBHPOBATHCS
BHE OpraHu3Ma.

KPOBH JISATYIIKH U
yenoBeka. JIP No
4

«Cmpoenue
K1eMOK KPOSUY.

16.

7. Ilony4yenue
MOHOKJIOHATbHBIX
aHTUTEN
METOJaMU
KJIETOYHOM
WH)XEHEPUH.

Jlexn
s

OCHOBHBIC METOJIBI
COBPEMEHHOM
KJIETOUYHOM
WHKEHEepUu -T U 0 p
uau3anus (wm
GY3UT) UPEKOHCT
P YK I ¥ S KJIICTOK.

3HaTh 0 MOJyYeHUHU
u pabote
MOHOKJIaHAJIbHBIX
AHTHUTEIL.

Tabmuipt
«CocTaB KpoBW»,
«CTtpoeHue
AHTHUTCHA,
«IJTansl
MOJTy4eHUS
rUOPUIOM»,

Texymmit

ITonoOpate
uH(popMmall
HIO O
HarpaBJieH
HSIX
OHMOTEXHOI
OT'MH U e€




pa3aaTOYHbINA 3HAYEHUH.
Marepuail.
17. 8. Obo0maromIee 3ayer | OcHoBHbIC TOHATHA U | OOBEKTHI WuauBunyanpHele | 3a4eTHBII

3aHATHE T10 HOE MIPOIIECCHI TEMBI. OMOTCXHOJIOTHUH, MaTepuabl TECT.

TeMaM: 3QHSAT METOJbI  KJICTOUHOM

«buoTtexHoorus: ne n TeHHOH

MPOIILJIOE U WHXCHEPUH;

HACTOSILIEE, SIBJICHUS

«Kietounas Tpanchopmauu 1

HWHKEHEPHS. TPaHCAYKITUN KakK

IIyTH €CTECTBEHHOT'O
U3MEHEHUs
T€HOTHIIOB
MHUKPOOPraHU3MOB;
IIyTH "
BO3MOKHOCTHU
L[EJICHAIIPaBJICHHOT O
U3MEHEHUs
YEJI0BEKOM

3. I'ennast un:kenepus (11 yacos)




18.

1. Tpancdopmanms
y 6akTepuii.

KY

Tpancdopmanus —
HaInpaBJICHHbIN
IIEPEHOC U
BCTpaMBaHUE B
T€HETUYECKHUI
anmnapar KJIETKU
HEeOO0JIbIIOT0
dbparmenTa
yyxxkepoaHon JITHK.
Omna npoucxoaur 6e3
y4acTusi BUPYCOB —
OakTepuodaros.

3HaTh
UCTIOJIb30BaHUE
Oaktepuii B
OMOTEXHOJIOTHH U
MOHSTHE
TpaHchopmarusi.

Cxema
«Tpanchopmanus
», MOJIEJb
mozsekyisl JJTHK.

Texymmit

dbpoHTaIh
HBIN
orpoc.

[Toarorosu
Th
uH(OopMaIl
uio 00
UCIIOJIb30B
aHUU
TpaHnchopm
anuu
OaKTepHii.




19.

2. Bupyce n
Oakteprodaru.

KY

baxkmepuu — 310
HACTOAIIUE KIETKU. Y
HUX UMEETCS BCE
Heo0XoauMoe I
BbIPaOOTKH dHEPIHUH,
CUHTE3a
HEOOXOIUMBIX I
KHU3HEACITEIbHOCTU
BELIECTB, a TAKXKE JUIs
pasMHOXeHus. Bot
TOJIBKO f1Ipa y
OakTepuil HET —
TE€HETUYECKUI
MaTepual HaXOAUTCs
pSIMO B LUTOILIA3Me
(BHYTPHKJIETOUYHOMN
JKUJIKOCTH).

Bupycer — camas
IpUMUTHBHAS (popma
JKU3HU, CTOAIIAS Ha
TpaHUIIEe MEXTY
JKMUBOM U HEXKUBOU
npupoaoil. Ouu
COCTOSAT JIULIb U3
TeHETUYECKOTO
marepuana (JJTHK nau
PHK),
«yMaKOBAHHOTO» B
0eIKOBYIO 000JIOUKY.

3HaTh OCHOBHBIE
HOHATHS.

Tabnurel
«Bupycsi»,

«baxTrepuodarmy,

noprper 1.1.

HBanoBckoro,

KOMHAaTHbIC

MECTPOJIMCTHLIC

pacTeHusl.

TectoBbIE
3aJaHus

ITonrorosu
Th
co001IeH!
o o
BUpYCax U
OaKTepHsIX.

20.

3. HesBansie
«rOCTUY», KOTOPHIE

KY

3aboaeBanus
pas3InyHbIE,

3HaTh OCHOBHEIC
IIOHATHA.

Tabmuisl

crpoenne /IHK,

Tekymmit

Beipactuts
IIJIECHEBEN




CTaHOBATCS BbI3BAHHbBIE PHK, 6uocunte3 | ¢ppoHTaIb | ble TpUObI

X03s51eBaMU OaKkTepusIMU U Oenka, BUPYCHI, HBIN Ha

MIOJIOKEHUSI. BUPYCaMH. pEIUTMKAIIMOHHAs | OTpOC. KyCOYKax
Buika, [JOP xJjeoa.

21. 4, TpaHcaykuus. KY Tpancaykumus (ot ga | 3HaTh MOHATHE Tabmure! Bupycel, | YcrHbeiii | [ToBTOpUTH
T. transductio — TPaHCIYKIIHSI. Oaktepuodaru. OIpoc Marepua o
nepeMeneHIe) — criocobax
nporecc 3apaKeHUs
nepeHoca 0akrepuaib MHKpOOpra
vout JIHK m3 ogHol HU3MaMH
KJIETKU B 00Je3HETB
Ipyryto dakrepuodar OPHBIMHU.
oM. Oomas
TPaHCIyKIUS

UCIIOJIB3YETCS B
TCHETUKE OaKkTepuid
JUTSI KADTUPOBAHHUSI
reHoMa u
KOHCTPYHPOBAHUS IIIT
amMMoB. K
TPAHCITYKITUU
CIIOCOOHEBI KaK
yMepeHHbIe (paru, Tak
U BUPYJICHTHEIE,
MOCJIeJHUE, OJTHAKO,
YHHUTOXKAIOT
TTOTTYJTSITIHEO
OakTepuil, TOITOMY
TPAHCIYKITUS C HX
ITOMOIILIO HE UMEET
0O0JIBIIIOT0 3HAYEHUS
HU B IPUPO/JIE, HHA TIPH
MIPOBEJICHUU



http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%BE%D1%84%D0%B0%D0%B3%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%BE%D1%84%D0%B0%D0%B3%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A8%D1%82%D0%B0%D0%BC%D0%BC
http://ru.wikipedia.org/wiki/%D0%A8%D1%82%D0%B0%D0%BC%D0%BC

HUCCIIETOBAHUN.

22. 5. bakrepuu [Ipak | Oka3zanoch, 4To B 3HaTh OCHOBHBIE Tabmursl Otuer 0 | [loBTOPUTH
3aLUIAIOTCS. TUKY | pacro3HaBaHHUH crocoOsl 3anmThl y | «broTexHonoruye | mpojenan | MaTepHua o
M gyxepoaubix JTHK OakTepuil. CKOE HOU criocobax
Y4acTBYIOT HE TOJIBKO MIPOU3BOJICTBO pabore. BbDKUBAHU
CIIEHCEPBI, HO U BABY, P
OTpaHUYMBAIOIIUE HYKapUOTHYECKUE OaxkTepuil.
creiicep pparMeHTHI u
MAJTUHIPOMHBIX MIPOKAPUOTUYECKU
1oBTOpOB. Ecnu npu € KJIETKHU,
crapuBanuu crPHK ¢ IJIECHEBBIE
JHK rpuoBkl,
KOMIUIEMEHTapHBIM MUKPOCKOIIHI,
OKa3bIBACTCS HE JYIBL,
TOJIbKO crieiicep, HO U peIMeTHbIe
OKPY’KaIOIIHNE €T0 CTeKJIa,
HYKJICOTH]IBI, TO MpernapoBalibHbIE
CcrPHK y3naer WIJIBL, KYJIBTYpa
«poanywo» JIHK, u MYyKOpa U CU301
MMMYHHasl aTaka He TUIECEHH.
npoucxoaut. Eciu e TP N 5
CTapUBACTCS TONBKO «H3yuenue
cneiicep crPHK, 1o njecHesvlx epubos
9TO O3Ha4acT (benas u cuzas
HYKCPOIHYIO njieceHv)»
[ETOYKY, ¥ TOTJa
oenku Cas
n30aBJISAIOTCS OT
napa3suTHUYECKON
JIHK.
23. 6. Bopwba Gaktepuit [Ipak | BzaumooTHOIIECHUS 3Hath 0 crocobax Tabmurer Hanucats | M306pazut
MIPOTUB BUPYCHOM THKY | BUPYCOB u OakTepuii. | O0pbObI OakTepuii CTpoeHue Oesika, | OTYEeT O b 00IIYIO
WHDEKINH, W M IIPOTHB BUPYCOB. KJeicrep, IpOJIETaH | CXeMy




[TpupoansIit LITaTUBBHI, HOU 60pBHObI
CKaJIbIIEIh pOOUPKH, pabore. OaxTepuit
paspeszaer JJHK. MUMETKH, CIIFOHA MIPOTHUB
YyeJI0BEKa, BUPYCHOM
pacTBop ioja, UH(EKIIHH.
10%-ii pacTBOD
HCI, crakaHsl ¢
XOJIOTHOM BOOOU
WJIH JIbJOM,
TEIUION BOJOM,
KapaHjam 1o
CTEKITy.
JIP Ne 6«Bnusnue
memnepamypbul u
pH cpeovl Ha
Oeticmsue
Ghepmenmos
(amunasvi)»
24. 7. Bextop OonbImx KY OaHUMH U3 Ty4IIHX 3HATE 4YTO TaKOE Ta6mauna JJHK, Coo6men | I[Togrorosu
MepeMeH. HOCHTEIICH JIJIs BEKTOpa MepEMEH B CTPOCHHUE S7Apa, ust Thb
BBCJICHUS OMOTEXHOJIOTHH, U XPOMOCOM, YUYaIIUXC | KOMIIBIOTE
qy>KEepPOTHON KaKHX BHIOB OHH KJICTOK s 110 pHBIE
uH(popMaIuu B OBIBAIOT. MIPOKAPHOT, JIaHHOM MIPE3EHTAIl
KUBOTHYIO KIIETKY BHUPYCOB. TeME. WU T10
SIBJISIIOTCSI BEKTOPA. TeME.
25. 8. Mertonpl reHHoi Jlexny | Pectpukims , 3HaTb OCHOBHBIE Monaens IHK, Texkymmii | [ToaroroBu
HWHXCHEPUH. ust JUTUPOBAHHUE, METOIbI TeHHOU TaOJINIIBL. \ Thb
Tparcopmars, WHXCHEPUH. (GpOHTANIb | KOMIIBLIOTE
CKPHHHMT. HBIN pHBIE
ompoc. MIPE3eHTAIl
HH 110 TEME

JIaHHOM.




26. 9. Perymsimust KY Oco0eHHOCThIO 3HaTh OCHOBHBIE Tabmuier Texymmit | [loBTOopuTh
aKTUBHOCTH IPOKApUOT SABISAETCA | TIOHSATHSL. CTpOEHUE : KOHCIIEKT B
T'CHOB Y TPaHCKPUOUpPOBaHHE MOJICKYJIbI Oelika, | GPOHTAIb | TETPAIH.
MPOKApHOT U MPHK co Bcex TPAHCKPHIILIHH, HBII
9YKapHOT. CTPYKTYPHBIX T€HOB OounocuHTe3a orpoc.

OIlepoHa B BUJIE Oenka, CTpoeHHE
OJTHOTO OIepoHa,
HOJULUCTPOHHOTO perysmus
TPAHCKPHIITA, C CHHTE3a Oenka.
KOTOPOI'o B

JlabHENIIEM

CHUHTE3UPYIOTCS

OTJIeJIbHBIE eI THIBL.

27. 10. «PaboTta» reHoB B Jlexy | OrpoMHoe 3HaThb Tabnuuel Texymuii | IToBroputh
qy)KEepPOIHBIX ust KOJIMYECTBO MOJICKYJISIPHOE cTpoenue Oenka, |, TEMY.
KJICTKAaX. OMOJIOTHYECKUX KJIOHUPOBaHHE. ouocunres Oenka, | GpoHTAI

HCCIIEA0BAHUI CTPOCHHE MMPO- U | HBIA
HAYMHAETCs C O/IHOTO AYKapHUOoT. orpoc.
MIPOCTOTO Pemenue
NeHCcTBUS — B KIIETKY 3a1ad.
BHOCHUTCS

Yy>KE€POIHbIN

TCHETUYECKUI

MaTepuai. ITo

JeUCTBHE

Ha3bIBACTCS MOIEK) /IS

PHbIM

KIOHUPOBAHUEM.

28. 11. O6061eHue mo 3auer | [IoBTOPUTH OCHOBHBIE | 3HATH OCHOBHBIE WNuauBunyaneHele | 3a4eTHOE
teme «I'eHHas MOHATHS. MOHATHS. KapTOUKH. TECTHPOB
WH)KEHEPUs». aHue.

. BuorexHoJiorusi Ha cayxxk0e y jgroaei (6 yacon).




29. 1. Buorexuoiorus B [Ipak | buorexnonorus 3HaTh 0 BaxkHedmmx | TaOaumbl cocTas Otuer 0 Yurath
MEHIIIHE. TUKY | 3HAYUTEIHHO JTanax KpOBH, MpoJieJIaHH | KOHCIIEKT
M o0nerdaer OMOTEXHOJIOTUHU B XPOMOCOMHBIH oii pabore.

pa3pabOTKy HOBBIX METUITUHEIO Habop YelIoBeKa,

JIEKapCTBEHHBIX CXEMBI

mpenaparoB, Jenas ux HaCJIeI0BaHUS

OBICTPOAECHUCTBYIOLIN IIPU3HAKOB,

MU, JCIICBBIMH, YIaKOBKH

0e30MacHbIMU U IIPOJYKTOB

Ooiee MMUTAHMS,

3¢ (HEeKTHBHBIMHU. tabnuiel «Cocta
MTUIIEBBIX
MPOJYKTOB U UX
KaJIOPUHHOCTHY,
«Ilepeuenp
XUMHUYECKUX
0003HavYCHH I
MTUTIEBBIX
J100aBOK», py4Hast
Jyna, py4ka,
TETpalb.
JIP Ne
T« Tuwesole
nPOOYKmul U
300po8ve
yenoseKar.

30. 2. HoBble MeToan! KY BbrotexHonorus kak 3HaTh 00 Tabnus! 11po Texymmii, | [logroros
CEJIeKIINH MIPOU3BOJICTBEHHOE WCIOJIb30BaHUN pPacCTHTEITHLHOM (GpOHTANBH | UTCS K
pacTeHHiA. HaIpaBlieHUE METOJIOB CENIEKIIUU B | KJIETKH, BIif OTIPOC. | TECTHPOB

HCTIOJIB3YIOIICe OMOTEXHOJIOTHH. KapUOTHII, aHUIO.
Ouosornyeckue CTpOEHHE

00wekThI. [Toyuenue MIPOKAPHUOTHIECKO

MIPOTYKTOB OPOIKECHUS 1 KIIETKH,




C TIOMOIIIbIO
TIPOXOKEH.
ITonyyenue
OpraHUYeCKUX
KHCIIOT, BATAMHHOB H
OEJIKOB.

repOapHble
00pasIs
CEIIbCKOXO0351CTBE
HHBIX PACTEHUH.

31. 3. O6nactu KY Tpancrennolie 3HaTh OCHOBHBIE BricraBka kaur o | TectoBeie | Bcomuu
MIPUMEHEHUS pacteHus Tabaka u MOHSITHSL. TPAHCT€HHBIX 3a1aHUS Th
TPaHCTE€HHBIX KapToderns, pacTeHUsIX U uH(popma
pacTeHui. JKCIIpEecCUpyIme KUBOTHBIX, U0 O

npoaykt rena LT-B- Tabnuma TE€HHOMU
CyOBEIMHUILIBI «[lonyuenue HHXEHEP
SHTEPOTOKCHHA PEKOMOMHAHTHBIX 17078
E.coli. KJICTOK I10

C.KoenyuT.

Boiiepy».

32. 4. Baran Jucn | I'eneTnueckas 3HaTh O poJIH Tabmuie! Mo Texymmuii, | [Ipoanan
ONTUMUCTA U yT WH)KEHEPHSI. TCHETUYCCKOM CEJIEKLINH, (dbpoHTaNbH | U3UPOBAT
CKEIITHKA Ha Mukpoopranusmsl unxenepuu u 'MO. | repbapHbie BIi OIIPOC. | b
reHHoMoauduup UCIOJIb3YEMBIE IS o0pa3siibl npobiieM
OBAaHHBIC T€HHOW MH)XEHEPUH, CEIIbCKOXO0341CTBE bl
MPOTYKTHI MPaKTUYECKOE HHBIX PACTE€HUH, arpapHor
MUTAHUS. 3HAUYEHUH PadoT 1o MYJISDKH 0

ATOMY HAIPABJICHUIO. pacTeHui. CEKTOpa,
MEUITIH
bl,,
KOTOpBIE
MOTYT
OBITH
peUIEHBI ¢
MTOMOIIIb
10

T'€HETHNYC




CKOH

UHXXEHEp
UH.
33. 5. buorexnonorus n Cemu | buostuka — yactb 3HaTh OCHOBHBIE Monens crpoenus | Texkymmii, | 3aBepiiut
ITHKA. Hap. | 9THKH, U3yYaromias poOIIeMbI JHK, tabnuupl no | GppoHTANbH | b

HPABCTBEHHYIO pelaeMsble ¢ IEHETHKE I O1poc. | opopmie
CTOpPOHY MTOMOIUIBIO 4esoBeKa U HUE
JeSTEIIBHOCTH TE€HETUYECKUX CEJIEKIIUH. IIPOEKTOB
YeNoBeKa B pa3paboToK U MOJIFOTOB
MEAMILMHE, OUOJIOTUU. | ITUYECKUE ACIIEKTHI. UTh
TepMuH npenioxeH BBICTYILIE
B.P. Ilorrepom B HHS HA
1969 r. 3aKJTFOUUT
B y3koMm cmbIcie €JIbHOU
OnosTHKa 0003HAYaAET KoH(pepeH
KpYT 3THYECKUX LUU.

npobieM B chepe
MeIUuIHEL B
IIUPOKOM CMBICTIE
OMO3THKA OTHOCUTCS
K MCCJICIOBAaHUIO
COIIMAJIbHBIX,
HKOJIOTHYECKHX,
MEIULINHCKUX U
COILIMATTLHO-TIPABOBBIX
npooiieM,
KacaloluXxcs He
TOJBKO Y€JI0BEKa, HO
U JIIOOBIX )KHUBBIX
OpPTaHHU3MOB,
BKJIFOYEHHEIX B
SKOCHCTEMEI.




34.

6. [Tumessie
n00aBKHU.

Cemu
Hap

[TueBrr e

0OABKU —
BEIIIECTBA, KOTOPHIC B
TCXHOJOI'MYCCKUX
LEJSIX T00aBIAI0TCS

B IIMIIICBBIC

IPOAYKTHI B IIpoLiecce
IIPOU3BO/JICTBA,

YIaKOBKH,
TPaHCIIOPTUPOBKHU
WIN XpaHEeHUs AJ1s
NPUTAHAS UM
KeJlaeMbIX CBOWCTB
U T. I

3HaTh MOHATHE YTO
TaKko€ MUILEBLIE
no0aBKH, KaKue OHU
OBIBAIOT, TIIE
UCTIOJIB3YIOTCS,
KaKOIO TMOJIb3Y WITH
BpE/l OHU HECYT
3I0POBBIO YEITOBEKA
U KUBOTHBIX.

YmakoBKku ¢
HAJITMCSIMH O
COCTaBe
BCIIIECTBA.

N3yuenune
cocTaBa
MPOIYIKTO
B HauOoJee
4acTo
UCIIOJIb3Ye
MBIX.

Iloaroros
UTCA K
CEMHHapy

HUroro 34 yaca



http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B

Peasmm3zanus 1adbopaTopHO U MPAKTHYECKOW YACTH.

JlabopaTopHas padora Ne 1 «CTpoeHHe paCTUTEIHHOM U OaKTEPUATBHOU KIIETOKY.
JlabopaTopHas padora Ne 2 « VM3ydeHue IpoxKeBbIX KIETOK».

JlaGopaTopnasi padora Ne 3. «[Ipucnoco6eHHOCTh PACTCHHIA K YCTIOBHSIM BHEIIIHEH CPEIbD».
JlaGoparopHnasi padora Ne 4 «CTpoeHHUE KIETOK KPOBUY.

JlaGopaTopHnas pa6ora Ne 5 «/3yueHue miecHeBbIX rpuOoB (0enas u cusas 1IeceHb ).
JlaGopaTopHas padora Ne 6«Biusiaue remneparyps! 1 pH cpenbl Ha nelictBue GepMEHTOB
(ammmasen)y.

JlabopaTopnasi pabora Ne 7«[lumieBble IPOAYKTHI U 310POBbE YETIOBEKAY.
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