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I. IlosicHUTEIBLHAS 3aIIHCKA

VYcnexu MUPOBOM OMOTEXHOJOIMM BecbMa 3HauuTenbHbl. B Poccum oHa craHoBHTCA
IPUOPUTETHOM B MPOrpaMMe HayYHO-TEXHHUECKOTo Mporpecca. B Henanekom OynymiemM MeTo bl
KJIETOYHOM M TEeHHOM HWHXXEHEPUHM CTaHYT OOBIIEHHBIMH B CO3JIaHUM JKUBBIX CHCTEM C
3alaHHBIMU  ITapaMETpaMu. B HACTOAIICC BpEMA HOOCTHUIKCHUSA OMOTEXHOJIOTUHA BBI3LIBAIOT
Oonbloi mMHTEpec B oduiectBe. Jis1 pa3BUTHS JMYHOCTU IIKOJIBHHUKA TPETHETO ThHICSUENIETHS
HeO6XOI[I/IMO 00ecIeynuTs €ro COBpPCMCHHBIMU 3HAHHUAMHU OCHOB HAYK, HOBEHUIITNMH METOJaMU
IIO3HAHUS 3aKOHOMEPHOCTEH pa3BUTUS MPUPOABI U OOLIECTBA, CHOCOOCTBYIOIIMMH €ro
OpUEHTAIlMM B PAa3IU4YHBIX cdepax aesrenbHOcTH. COBpeMEHHOE OOYYEeHHE NIKOJIBHUKOB
HEBO3MOXXKHO 0€3 03HAKOMJICHMsI C NIPHUOPUTETHBIMHM HAIIPABJICHUSIMU OMOJIOIMYECKMX HayK, UX
UHTETPAUeH ¢ IPYTUMHU ePCIEKTUBHBIMU CMEXHBIMU OOJIACTSIMH.

B ocHOBy mnporpaMMmel 35I€eKTUBHOTO Kypca «OCHOBbI OHOTEXHOJIOTUM» IIOJI0XKEHO
COJIepKaHNe IIKOJBHBIX YIeOHHKOB MO 00IIel OMOIOTHH I CPEIHHUX 00Ie00pa3oBaTeIbHbBIX
YUPEXKACHUH M HbIHE [JEHCTBYIOIIME CTaHAApPThl 0a3uCHOrO M MPOQMIBHOrO OO0y4YeHMS
Ouonorumu.

Copnepxkanue marepuana 3JEKTHBHOIO Kypca pPaCHIMPEHO HCTOPUYECKUMH JaHHBIMU 00
OTKPBITHAX, CHOCO6CTBYIOHII/IX Pa3BUTHIO 6I/IOTCXHOJIOFI/II/I, CBCACHUAMMU O METOAaX KJICTOYHOH 1
IeHHOM MH)KEHEpUH, aKTyaJIbHBIX HAyYHbIX OCHOBAX COBPEMEHHON OMOTEXHOJOTHH, LIEHHBIMU B
00pa3oBaTeIbHOM, BOCHHUTATEILHOM U pPa3BUBAIOIIEM OTHONICHWH. bonbplioe BHHMaHHE B
OporpaMMe yJeJIeHO H3YYEHHIO CIIOCOOOB MOJY4YEHHs KJIOHUPOBAaHHBIX M TPAHCT€HHBIX
OpTraHru3MoOB, [[aJII)HCf/'IHII/IX MEPCICKTUB PA3BUTHUA TeHHOU HWHXXCHCPUH, BO3MOKHBIX HOCJIGZICTBI/Iﬁ
npeoOpa30BaHus Pa3IMYHBIX OPraHU3MOB HA T€HETHUYECKOM ypoBHE s jrojed. CoBpeMeHHas
OMOTEXHOJIOTHS pacIoyiaraeT MeTOIaMi U3MEHEHHS TeHOMa YelloBeKa. B cBs3u ¢ 3TuM Oosnbioe
BHUMaHHE B IIPOrpamMMe YAEICHO MOPAJIbHO-3TUYECKUM Ipo0JieMaM pa3BUTHUSI HAYKH, a TaKKe
BOTIPOCAM COXpPaHEHHs] OMOpa3HOOOpasWs, YCTOHMYMBOTO pazBHTHS OHOC(EpPHI, COXpaHEHUS
3710pOBbS JIKOJIEH.

MaTepI/IaJ'I IMporpamMmaI oOecrieynBaeT ydaluxcCsa 3HaHUAMHA MMPAKTUYCCKOr0 MCII0JIb30BaHUA
OMOTEXHOJOTMYECKUX METOJIOB M MCCIEJOBaHUM, CBEICHHUS O KOTOPBIX, BO3MOYKHO, MOMOTIYT
y4damumMcst BBIOpaTh OyaymIyto mpogeccuto.

IIporpamMmma 3JIeKTMBHOI0 Kypca: COCTOUT U3 Pa3/IeoB: MOSCHUTENbHAS 3alliCKa; y4eOHO-TeMaTHUYEeCKHUM
IJIaH Kypca, COIep KaHue IPOrpaMMBbl Kypca, METOIUYECKUE PEKOMEHIALINH;
JIOTIOJIHUTENbHAS IUTEPATypa; TEMbl UHAUBUAYAIBHBIX U UCCIIEIOBATEIbCKUX padboOT
y4Jalmxcs.

Kparkasi aHHOTAUMA: ATOT Kypc ObUT CO3/1aH B CBSI3U C YMEHBILIEHHEM KOJIMYECTBA YaCOB HA U3YyUYEHUE
Pa3IMYHBIX LAPCTB KUBOW NMPUPOABI B IIKOJIBHONW IPOrpaMMe.
[TosiBUIach BO3MOXKHOCTH MOBTOPUTH U YIIIyOUTh 3HaHUS ydeHukam 10-11 kiaccoB o
OMOTEXHOJIOTHH, a TaKkKe C(hOPMUPOBATh MPAKTUYECKHE HABBIKU PAOOTHI C
MHUKPOCKOIIOM, Pa3BUTh UCCIIEI0BATEIbCKIE YMEHUS 00yUYaOUINXCsl, TO3HAKOMUTHCS C
IIPEIMETOM I€HHOW U KJIETOYHON MH)KEHEPUH, BHUPYCOJIOTHH, KJIOHUpoBaHue. [1pu
M3JI0’KEHUHU MaTepuaia 0oJbII0e BHUMAHUE YAeNseTcs OMOTEXHOJIOTHHU, €€ CBSI3U C
JAPYTUMH HayKaMy, HOBEHIIIUM MeT0/1aM OMOTEXHOJIOTHUH, BaKHBIM OTKPBITHSIM B
o0acTi MOJIEKYJISIPHOI OMOJIOTMH U T€HETUKU, TIOTYYEHUIO0 OPraHU3MOB C
MU3MEHEHHBIMH CBOHCTBAMH.

Y4eOHblii mpeaMeT: OHOJIOTHS.

YpoBeHb 00pa30BaHus HIKOJIbHUKOB: YUeHUKH 001eoOpa3oBatenbHoi mkoisl 10-11 kimacca
(MpouUIbHBIN YPOBEHB).

®opma y4eOHO# padoOThI: SJIEKTUBHAS.

OcHoBHoe yueOHoe nocooune: OcHoBwl OnoTexnosoruu: 10-11 kmaccel: yaebnoe nocobue/ bubnmoreka

anekTuBHBIX Kypcos/ E.A . Hukumosa — M.: Bearana-I'pad, 2009.



MecTo 3JIEKTUBHOI0 Kypca B IIKOJbHOM Y4eOHOM IJIaHe: DJICKTUBHBIM KypC PaCCUMTAH HA y4alluxcs
10-11 knacca o BeIOOpY. 3aHATHS MPOBOAATCS IO 14 B HENEINI0, B TEYCHHE TO/1A.

Heas kypca: OcHOBHAA 11Eb Kypca — c(HOPMHUPOBATH Y YUAIIUXCS IPEACTABICHUE O OMOTEXHOJIOTHH, €€
COBPEMEHHOM CTaTyce M 3Tanax pa3BUTHUS, OCHOBHBIX HAINPABJICHUSIX — KJIECTOYHOW U T€HHOW MHXKEHEPUH,
noka3arb  O0JaCTH  TNPUMEHEHHS TEeHHOMOIUW(UIIMPOBAHHBIX OPraHU3MOB M  NIPOAYKTOB  HX
KU3ZHEJEATEIIbHOCTH, PACKPBITh POJIb OMOTEXHOJIOIMH KaK HPUOPUTETHOTO HAIpaBJICHUS B HAay4HO-
TEXHUYECKOM IPOrpecce, MO3HAKOMHUTHh C AITUYECKMMHU NpoOJIeMaMH, BO3HUKAIOUIMMU TPU Pa3BUTUHU
HAYKH.

3ajgauM: pacuIMpuTh U YIIIyOUTh 3HAHUS O HYKJICMHOBBIX KUCIIOTAX, IPUPOJIe T€HA, BUPYCax, MPOKapruOoTax
U DYKapHoTax, IMOJIOBOM Ipoliecce y OakTepuil, UMMyHHUTETE, 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTH H
U3MEHYMBOCTH, PETYJISIIUN AKTUBHOCTU T€HOB U T. 11.;

chopMUpOBaTh 3HAHHS O COBPEMEHHBIX METOJIaX KOHCTPYHPOBAHMS KJIETOK M T'€HETUYECKUX IMPOrpaMMm
opranu3MoB. O3HaKOMUTH C MpPHUMEPAMHU IOJYYCHHS KIOHHPOBAHHBIX W TPAHCTCHHBIX OPTraHU3MOB,
00JacTIMH UX PUMEHEHHUS;

pa3BUTh TIO3HABATENIbHBICE WHTEPECHl MpPH H3YYCHUW JOCTIDKEHHH OWOTEXHOJOTMH 3a TIIOCIEIHUE
necsaTuiieTus: (MOJIyueHUE aHTUTEN JI JIEYeHHS U JUArHOCTHKU WH(MEKIHOHHBIX U HAcleJACTBEHHBIX
3a00JIeBaHN, CO3JIaHME TMIOJM- M CYOBEIWHUYHBIX BaKUWH, H300pETCHHE HOBBIX JIEKAPCTBEHHBIX
[pernapaToB, YCTaHOBIIEHHWE CTENEHH POJCTBA JIOACH, MOJIy4YeHHE HOBEWMIINX COPTOB pPACTEHUH C
HEXapaKTEPHBIMH TSI HUX CBOWCTBAMH U T. 11.);

pacUIMpUTh KPYro30p yepe3 paboTy ¢ AOMOIHUTEIbHON JIUTEPaTypOi;

pa3BuTh 00IICydeOHBIC ¥ WHTEIUIEKTYaJIbHBIE YMEHHS: CPABHUBATH M COTIOCTABIISATH OMOTEXHOJIOTHIECKUE
O00BEKTHI, METOAbl OMOTEXHOJOTHH, AaHAIM3UPOBATH MOJYUYECHHBIC PE3YJIbTaThl HAYYHBIX HCCIICOBAHHMA
YYEHBIX B MHUKPOOHMOJOTHH, MOJIEKYJISPHON OHONOTHH, OMOXWMHUHM, TEHETHKE, BBISBISATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3U IIPU U3YyYCHHH METOJ0B OMOTEXHOJOTHH, OMOJIOTHUECKUX SBIIEHUI: TpaHChOpMaIuHy,
TPAaHCAYKIIMU W Jp., 0000mars (axkTel, [e7aTh BBIBOABI;BOCIIUTATh Ha TMPUMEPE OTKPBITUM B
OMOTEXHOJIOTMH YOEKIEHHOCTh B IO3HABAEMOCTH HPUPOJBI, NEHCTBUU €IUHBIX 3aKOHOMEPHOCTEH JUIs
MaTepHaIbHOTO MHPA;

BOCIIUTaTh OEpeXKHOE OTHOLIEHHS CBOEMY 3/10pOBBIO, KYJIbTYypy MUTAHUS HPU OTOOPE TPAAMLUOHHBIX U
TeHHOMOAM(DHUIIMPOBAHHBIX ~ MPOAYKTOB  THTAaHUS; KYJIbTYpy  YBaXKCHHS  YY)KOTO MHEHHS U
arpyMEHTHPOBAHHOE OTCTaMBAHUE CBOUX YOEXKJIEHHUH MPH y4acTUU B IUCKYCCHUSX.

®opMbI M MeTOABI PA0OTHI.

3aHATHUS IPOBOASTCS MyTEM HUCIOIb30BAHUS METO/IOB pacckasa, Oecelibl 1 00CyKIeHUs, B Ipoliecce
KOTOPBIX YUUTEIb aKTyaJIU3UPYET paHee MOJIyYeHHbIE 3HAaHUS YHaLUXCsl U3 pa3IUYHbIX pa3ziesioB OUoo-
T'MH, YT€HUs JEKIHH, BUACO YPOKH, IPOBEJCHNS KOHPEPEHIIMH, TUCIYTOB, 3a4E€THBIX 3aHATUH.
[Ipenmonaraercs BHIIOJHEHUE MPAKTUYECKUX PabOT, CaMOCTOSTENBHON pabOThI C JOTIOJIHUTEIBHON
JUTEPaTypOi, MOATOTOBKA COOOIIEHUH U JIOKJIAI0B, HAlIMCaHue pedepaToB, UX 3aIINUTA; IPOBEICHHUE
AQHKETUPOBAHUS, U3yUYE€HUE UHTPEAUEHTOB MPOAYKTOB MUTAHUS, UX aHAJIM3.

Cucrema oneHUBAHMSA 3HAHMI y4YalIMXcs.

[IpoBoauTCs cUCTEMAaTHYECKUM KOHTPOJIb 3HAHUM, UCIIOIB3YS Pa3IUdYHbIE €r0 BUABL: YCTHBIA U
NUCbMEHHBIN, MHUBUYaIbHBIN U (PpOHTANBHBINA. Ha 3aHATHAX OLleHMBaeTCs ydacTue IKOJIbHUKOB B
Oecemax, 00CYKICHUSIX, KOHPEPESHITUAX, TUCITyTaX. Y YaIIMMUCS BBITIOJHSIOTCS OMOJIOTHYECKHUE 3aa9H,
rpaduuecKre TMKTaHThl, TECTOBBIE 3aJJaHUs, IPaKTHUYecKrue padboThl. [locne 3aBepieHnst KpyMHbIX TeEM
MIPOBOJSTCS 3aueTHbIE 3aHATUS. [Ipy n3ydeHus Kypca IKOJIbHUKHU BBIOJIHAIOT TBOPUECKUE 3aJaHUS:
paboTaloT C JOMOJHUTEIBHON JINTEPATYPOil, TOTOBST COOOIIECHNS, JOKIa b, KOTOPBIE 3aTEM 3alUINAIOT Ha
3aKJIIOYNTEIBHBIX 3aHATUAX. B X01€ N3y4eHHsI 3JIEKTUBHOTO Kypca OCYIIECTBISAETCS HAKOIUTEIbHBIN
Croco0 OlEeHUBAaHUS Y4eOHBIX TOCTUKEHUHN YJaIuXxcs.



II. Y4yeOoHo — TeMaTn4eckui mjian

Pazgen nporpammsbl | Beero yacos Teopernueckue | [Ipakruyeckue | ®opmMbl
3aHATHA 3aHATHSA KOHTPOJIA

1. buoTrexHomorus: 9 9 2 Ilegarormueckoe

MPONLIOE U HaOJIIOIeHNE,

HACTOSIICE cobecenoBaHue,

2. Knerounas 8 8 2 aHaJIU3 OIIBITOB,

WHXKEHEpUs MPE3CHTALIMS

3. 'ennas 11 11 2 IIPOEKTOB,

WH)KEHEpUs OTYETHI

4. buotexHojorust Ha | 7 7 1 MPaKTUYECKUX

cinyx0e y moei pabor,

TECTUPOBAHUE.
Hroro 35 35 7

III. CpaBHuTe1bHAsA Ta0JMIA pacnpeae/ieHusl y4eOHBIX 4YacoB 110 pa3aejiaM aBTOPCKOM U

paboueii mnporpaMmsbl.

KoauuecTBo 4acoB pacnpeacsicHo CJacayrmmumM 06pa30M

Kosan4yecTBo yacoB
no no
Ne Paspen nporpammbl aBTOPCKOH | pabouei
nporpaMme | mporpamme
1. 1. BUOTEXHOJIOTHSI: MPOLIIOE M HACTOSIIIIEE 9 9
2. 2. Knierounast MH>)XeHepHst 8 8
3. 3. I'eHHas uHXEHepuUs 11 11
4. 4. bUOTEXHOJIOTHS Ha CIY)K0e y Jroaen 7 7
35 35

Pacnpenenenust yaeOHbIX 4acoB paboueil mporpaMMbl MOJIHOCTHIO COBMAJAET C yUeOHBIMU
JacaMH aBTOPCKOM IPOrPaMMBl.



IV. Conepkanue TeM 3JIeKTUBHOI0 Kypca «OCHOBBI OMOTEXHOJIOTHI.

1. BuorexHosorus: npouuioe u Hacrosimee (94).

buotexnonorus, ee 3agauu. BepmukynupoBanue. Paznbie B3Il HA OJHY U TY )K€ po0ieMy.
Camas riiaBHasi MOJICKYJIa KUBOH mpupoibl. OOBEKTHI (OMOIOTUYECKUE CHCTEMBI)
ouorexnonoruu. [Ipokapuotel. CTpoeHre OaKTepruaIbHOM, PACTUTEIHLHOM U JKUBOTHOM KJIETOK
OO0bexThI (OMOTOTHYECKUE CUCTEMBI) OMOTEXHOJIOTHH. DYKapuoThl. M3yueHune qposxKeBbIX
KJIETOK.

IIpakTuyeckasi padora Ne 1: CtpoeHue 6aKTepHaIbHON, PACTUTEIILHON 1 KUBOTHOM KJIETOK.
IIpakTnueckas padora Ne 2: M3yueHue Jpoix:KEBbIX KIETOK.

2. Kuaerounas nn:xeHepus (8 4).

Kynbrypa KieTok Belclinx pacTeHuid. KioHanbHOe MUKPOPa3MHOKEHHE PACTEHUM.
Bropuunsblii MeTaboMu3M pacTUTENBHBIX KyAbTYp. [Iprcrnoco0IeHHOCTD pacTeHUI K YCIOBUSM
BHEIlIHEH cpelbl. Beinenenue npoJykToB BTOpUYHOro Metabonusma. Kinonuposanue
ITI03BOHOYHBIX KMBOTHBIX. PEKOHCTpYKIMs KIIETOK. McTopHs nosBiIeHs HAa CBET OBLbI JlOJuIn.
AHTUTENa 1 aHTUreHsl. [loryuyenne MOHOKIIOHAIBHBIX aHTUTEN METOJaMU KJIIETOYHON
ukeHepuu. O6o0Imaroniee 3aHsATHE M0 TeMaM: « BHOTEXHOIOTHS: IPOILIOE U HACTOSIIIEEY,
«Knerounas nHxeHepus».

IIpakTnyeckas padora Ne 3: Brijenenue npoayKkToB BTOPUYHOTO MeTaboIu3Ma.
IIpakTnueckas padora Ne 4: CtpoeHre aHTUTEHA.

3. I'ennas un:xeHepus (11 u).

Tpancopmanus y 6akrepuid. Bupycsl u 6akrepuodaru. Hezpanbie «rocTu», KOTOphIE
CTaHOBSITCA X035ieBaMu MojoxeHus. Tpancaykius. bakrepun 3ammumiarorcs. boproa 6akTepuii
pOTUB BUpYyCcHOU nHpexuu, nin [Ipupoansiii ckanbnens paspesaetr JJHK. Bexrop 6ompmmx
nepeMeH. Metozbl TeHHOH nHkeHepun. «PaboTa» TeHOB B Uy KEPOJHBIX KIETKaX

O6006menue 1o Teme «I'eHHas UHKEHEPUs».

IIpakTuyeckas padora Ne S: M3ydyeHue riecHeBbIX rpr0OoB (Oenast ¥ cu3as MJIECEHb).
IIpakTnueckas padora Ne 6: Biusnue remnepatyps! 1 pH cpensl Ha neiicTBue pepMeHTOB
(amumnassr).

4. BbuorexHoJiorus Ha ciay:xoe y Jroaeii (7 4).

buorexnonorus B menuiune. HoBele MeToab! cenekiuu pacteHuit. OdaacTu npuMeHEeHus
TpPaHCTEHHBIX pacTeHUI. B3risg onTuMuCTa U CKeNTHKA Ha TeHHOMOIU(UIIMPOBAHHBIE
IPOAYKTHI MUTaHUS. BUOTEXHOJIOTHA 1 ATHKA.

IIpakTyeckas padora Ne 7: [IumieBsle NPOAYKTHI U 3J0POBbE YEIIOBEKA.



V.TpeGoBaHuA K YPOBHIO NOATOTOBKH YYALIIMXCS.

3HATL/ NIOHUMATL:

® COBPEMEHHOE Ompe/ieieHne OMOTEXHOJIOTHHY; JTAlbl pa3BUTH OMOTEXHOJIOTHH;

® OCHOBHBIE OTKPBITHSI B 00J1aCTH IUTOJIOTHH, TeHETUKU, OMOXUMUH, MOJICKYJISIPHOI OHMOJIOTHH,
CIIOCOOCTBYIOIIUE PA3BUTHIO OMOTEXHOJIOTHH,

® 00BEKTHI OMOTEXHOJIOTHH;

® METO/bI KJIETOYHOUM ¥ T€HHON UHXKCHEPHH;

e SIBJICHUS TpaHC(HOPMAIUU ¥ TPAHCAYKIIMU KaK ITYTH €CTECTBEHHOTO

® U3MEHEHHSI TeHOTHIIOB MUKPOOPTaHH3MOB;

® [IyTH ¥ BO3MOXHOCTH LIE€JICHAIIPABIEHHOT'O U3MEHEHHSI YEIIOBEKOM;

® FCHOTHUIIOB OPTaHU3MOB JUI MCIOJIb30BaHMSI B CBOMX LIEJIAX;

® OMOJIOTHIO KIIOHUPOBAHHBIX M TPAHCTEHHBIX OPTaHU3MOB;

e obnactu npumeHeHust TP pactenuii; AOCTHXKEHHSI OMOTEXHOIOTHH B 00JIaCTH MEIHIIMHBI,
ATHYECKHE MPOOIEMBI ONOTEXHOJIOTHH.

YMeTh:

® 00BSICHATH IPUUYUHBI TU(PPEepeHIHaK KJIETOK Ha TEHHOM YPOBHE, BIMSIHUE BUPYCOB,
Oakteprodaros, IIa3MHUI Ha €CTECTBEHHOE N3MEHEHNE HACIIEACTBEHHBIX CBOMCTB KIIETOK,
BEKTOPHBIX CHCTEM Ha I1€JIeHaNPaBIeHHOE U3MEHEHHE TeHOMa OPraHU3MOB, MUTATEIbHBIX CpeJl
Ha pa3BUTHE ITOCAIOYHOTO MaTepralla MPH KIOHATEHOM Pa3MHOXEHUH, POJIb JOCTHKCHUH
OMOTEXHOJIOTUH JUI HAYYHO TEXHUYECKOTO porpecca;

® YCTaHABIMBATh B3aUMOCBSI3U MEX/ly TEHOTUIIOM U CBOMCTBOM OpraHu3Ma, CyocTpaTom u
AKTUBHOCTBIO T€HOB B KJIETKAX NMPOKAPHOT, CBOMCTBOM TOTUIIOTEHTHOCTH M PA3BUTHUEM IEJIOTO
pacTeHHs U3 OJHOM KIIETKH;

® ONUCHIBATH 3TAlbl MUKPOKJIOHAIBHOI'O Pa3MHOXKEHUS PACTEHUH, KIOHUPOBAHUS
0€CII03BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX, ITOJTyYeHHE MOHOKIIOHAIBHBIX aHTHTEL,
CO3JIaHHE BEKTOPOB;

® CPaBHUBATh 00BEKTHI OMOTEXHOJIOIUH, METOIbI KJIIETOYHOM U T€éHHON MHXEHEPUH, SBICHUS
TpaHcPOpPMALUH U TPAHCAYKLIUH, MU epeHunanmu 1 aenuddepeHranum, MeTo bl
TPAJUIIMOHHON CENIEKIIH ¢ OMOTEXHOJIOTHYECKIMH METOIaMH CO3/IaHUsl IITAMMOB, COPTOB 1
HIOPOZ;

® BBISIBIIAITH POJIb (DEPMEHTOB B KOHCTPYUPOBAHUU BEKTOPOB, KJIETOK HOBOT'O THIIA, pojib A-(hara B
CO3/1aHUU TE€HOMHBIX OMOJINOTEK.



VLIlepeyenb yueOHO-MeTOAUYECKOM JIUTEPATYPHI.

JUJIS1 yYanmmxcsi:

1 OcHoBbl 6norexnonoruu: 10-11 kmaccel: yueoHoe mocobue// bubamoreka 31eKTUBHBIX
kypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

2 IHammpo A.C. Mukpoobuosorus: 10-11 kimaccel: yueOHOE MOCOOUE IS yIAIUXCS
obmeobOpaszoBarenbubix yupexaenuii / S1.C.1Hanmupo. — M.: Benrana-I'pag, 2008. — 272
c.- wi. (bubnuoTreka 3JIEeKTUBHBIX KYPCOB).

JIJIs1 vauTeas:

1  OcuoBbl 6uotrexuomoruu: 10-11 kmaccer: yuebHoe mocobue/brubamoreka FMeKTHBHBIX
kypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

2 anupo A.C. Muxkpo6uomnorus: 10-11 knaccel: yueOHoe nocoOue ais yyamxcs
obmreo6paszoBarenbHbIx yupexaenuii / .C.11amupo. — M.: Benrana-I'pad, 2008. — 272
c.- wi. (bubnmoTeka MEKTUBHBIX KypCOB).

3 Muxkpobuomnorus: 10 — 11 kmaccel: MeToandeckoe mocoowue.- M.: Benrana — I'pad, 2012.
— 64 c. — (bubnuoTeka MEKTUBHBIX KypCOB).

4 BopobseB A.A., Kpusomreun FO.C., Hlupo6okos B.I1. MenunuHckast u caHuTapHas
MUKpPOOHOJIOTHA: YUeOHUK JJIs CTYJE€HTOB BY30B. — M.: Akanemus, 2003.

HNHTEpHET pecypcehbl:

1 www.it-n.ru,

2 www.zavuch.info,

3 www.lseptember.ru,

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

5 http://collegemicrob.narod.ru/microbilogy/ (MUKpOOHOIOTHS)
6 myshared.ru (mpe3eHTalU 10 MUKPOOHOIOTHHN)

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

8 youtube.com (GHUIBMBI O JOCTHXKEHUSX OMOTEXHOJIOTHHN)

9 http://www.biotechnolog.ru




VIII. PexomeHnayembie TeMbl peepaToB H IPOEKTOB IS YYALIUXCH.

1. CooOmenus:
1) UcTtopust OMOTEXHOIOTHH.
2) Yd4eHble 3aHUMABIIHECS U3YYCHHEM HOBBIX OMOTEXHOJIOTHH.

2. PabdoThI ncciie10BaTe/IbCKOI0 XapaKkrepa:

1) «llonoxurenbHOE U OTpULIATENILHOE B OMOTEXHOJIOTHI.

2) «buotexHoa0rUs B OBITY».

3) «KiioHupoBaHUE 3a WK IPOTUB? .

4) «[lonb3a OT JIEKapCTB NOJYYEHHBIX OMOTEXHOJIOTHYECKUMU METOaMM »

3.IlepeyeHb MPOEKTOB JIsi CAMOCTOSITEIbLHOM J1eSITeJIbHOCTH:

p—

I'ennas HHXXCHCPHA: IICPCIICKTHBLI pa3BUTHA.
OpFaHI/I3MBI — JOHOPBI U pCHUITMCHTBI HCJICBBIX 'CHOB.
3. buojornueckas BoiHa — OITaCHOCTH JJIA 4€J1I0BCUYCCTBA.

N



VII. KAJIEHJAAPHO - TEMATHUYECKOE IINTAHUPOBAHMUE.
3JIEKTUBHOTI0 Kypca «OCHOBBI O0HOTEXHOJIOT UM
s 10 — 11 kiaacca.

(E.H. Huxknimna, 35 yacos, 1 yac B He/1eJ110)

Ne | Mar | Pasaea nporpammel. | K | Tuml | 5 eventor TpeboBanus Kk JlaGopaTtopublie u | Bua n Jomammn | Ko
ypo | a Tema ypoxka. 01 | YPOK | ¢opepskannsi. YPOBHIO 3HAHMIA NPaAKTH4YEeCKHE ¢popma ee PP
Ka | mo - |a OCHOBHBIE MOHATHs. | Y1AIUXCS. padoThl, KOHTPOJIfA, | 3aIaHHe | eKT
mia BO AEMOHCTPAIlUU, | CAMOCTOAT up
HY ya ONBITHI. eJIbHOM 0B
co padoThbI Ka
B
1. 2. 3. 4. 5. 6. 7. 8. 0. 10. 11.
1. buoTexHOJIOTHsA: MPOILIOe U HAcTosimIee (9 4yacoB)
1. 1. buorexHojorus, 1 | KV Dtamnbl pa3BUTHS 3uatb coBpemenHoe | TaOnwuibl kiaeTka, | Texymwuit, | Cnenartb
ee 3a/1aumn OMOTEXHOJIOTHH. omnpeneneHne CTPOCHHUE s]Ipa, (GbpoHTANIbH | TOAOOPKY
OMOTEXHOJIOTHH. CTpPOEHHUE BIil OIIPOC. | COOTBETCT
MOJIEKYJIbI OenKa, BYIOLIEH
mozens JJHK, JIATEpATy
LHOP, repbapubie pBI 11O
o0pa3ipbl. BbIOpaHH
o1 TeMe
u3
MIPOEKTOB
)
pedeparo
B
2. 2. BepmukynetuBup |1 | KY buorymyc «BepMuk» | 3HaTh 4TO Takoe Tabnuma Texymmi, | IIpoanan
oBaHue. PazHble — 3TO NIEPETHOM, BEPMUKYIMPOBAHUE, | KOJIbYAThIe YePBH, | GPOHTAIBH | U3HUPOBAT




B3TJISABI HA OJHY MOJTyYEHHBIN ¢ €ro MPEeuMYILECTBa U | KUBbIC TOKJEBbIE | bIH OMpOC. | b

U Ty XKe MTOMOIIIbIO HEJIOCTATKHU. YEPBH B SIIUKE C BO3MOKH

npobiiemy. BEPMUKYJIUPOBAHUS MOYBOH, ocTU
— nepepaboTKu ouorymyc, HCIIOJIE30
pa3IMYHbIX BaHUs
OpPraHuYeCKUX ynoOpeHu
OTXO0JI0B KPacHbIM i
KaTu(pOpPHUHCKUM YeJI0BEKO
YEepBEM. M.

3. Cawmas rinaBHas KY JHK, u eé ctpoenne, | 3HaTh 00 oTkphITHsAX | Moaens JIHK, Texyumii, | Hapucosa
MOJIEKYJIa KUBOH 3HAYCHHUE, UTOJIOTHH, TaOIHIIBI (GpOHTANBH | Th WIH
MPUPOJIBL. Bo3MOkHOCTU.PHK. TCHETHUKHU, ctpoenue [JHK U | w1if onpoc. | caenarb

OMOXUMHUMU, PHK, ypoBHHU MOJICIIN
MOJIEKYJISIPHOM OpraHu3aluu JHK u
ouoznoruu, JHK, ypoBHH PHK u3
crocoOCTByrOIIEH YIIaKOBKH U3 MOAPYYH
pa3BUTHIO neHoIIacTa u BIX
OMOTEXHOJIOTHH. IIHYPOB, MaTepuan
PUCYHKH. OB.

4. OOBeKTH KY O0bexTamu 3HaTh 0OBEKTHI Tabnuma Texymmuii, | Ilogroros
(Ononornueckue OMOTEXHOJIOTUH (Ononornueckue CTpOEHHE (GpoHTaNbH | UTh
CUCTEMBI) SIBIISIIOTCS Pa3JIMYHbBIE | CHUCTEMBI) OakTepuid, BIif OIIPOC. | COOOIIEeH
OMOTEXHOJIOTHUH. MPEACTaBUTENH OMOTEXHOJIOTHH. TIPOIKAKEH, U,
[IpokapHoThI. JKUBOU TTPUPOIBI, pPacTUTEIBHBIX U

KOTOpBIE JACNATCS Ha KUBOTHBIX
TPH HaJIIapCTBA: KJIETOK.

AKapHOTHI
(6e3bsanepHbIe),
MIPOKAPUOTHI
(npenbsaepHbie) U
AYKapUOTHI (SIIEpHbBIE)
U 5 1apcTB: BUPYCHI,




OaKTepuu, B TOM
qucIie
MUKPOCKOITUYECKHE
BOJIOPOCIIH, TPHOBI, a
TaK)Ke PacTeHUs U
JKUBOTHBIE, B TOM
YUCJIe MPOCTEUIIIHNE.

5. Crpoenue IIpak | Ctpoenue u 3HaTh CTPOEHUE [Tpobupxku c Texywmuii, | [loBTOopuT
OaxkTepuaIbHOMU, TUKY | OpraHOU[bI KJIETOK. KJIETOK U YMETb KYJIbTYpOi ¢bpoHTaNbH | b
pPacTUTEIIBHON U M HAa3bIBaTb OCHOBHBIE | CEHHOMW MAJIOYKH, | bl OMPOC, | KOHCIIEKT
KUBOTHOU OpTraHOUIbl U MUKPOCKOIIBI, OTYET O B
KJIETOK. (YHKINU KIETOK peaMETHBIC U NPOJICTIaHH | TETPAIH.

OakTepuil u MTOKPOBHBIC oii pabore.

pacTeHui; CTEKJIa, IIUIICTKH,

MOJIb30BATHCS npenapoBaibHbIe

MHUKPOCKOTIOM H UTJIBI,

Ha0II0IaTh 32 (dbunpTpoBaNBHHASL

KJICTKaMH. Oymara, rOTOBBIE
MUKPOTIpEnapaThl
PaCTHTEIBHBIX U
KUBOTHBIX
KJIIETOK, TYIIIb.
JIP Ne [
«CmpoeHue
pacmumenbHou U
baxmepuanbHou
KIeMmOoK».

6. OOBeKTbI KY Crpoenue u 3HaTh CTPOEHUE Tabnuna I'papuueck | [ToBTOpUT
(Omonoruueckue OpPraHOM/IbI KJIETOK. KJIETOK U YMETb CTpOCHHE ui b
CHCTEMBI) Ha3bIBaTh OCHOBHBIE | OAaKTEpHid, JTUKTAHT. KOHCTICKT
OMOTEXHOJIOTHH. OpPTaHOUIBI U TPOACKEH, B
DyKapuOTHI. (GYHKIINHU KIIETOK PaCTUTENEHBIX H TETpaJIH.

HYKapHOTOB; YKUBOTHBIX




KJIETOK HOBOTO THTIA.
OnHM MOTYT OBITH

M0JIb30BATHCS KJIETOK.
MHUKPOCKOIIOM U

HaOJIFONaTh 3a

KJIETKaMHU.

7. W3ydenue IIpak | Ctpoenue u 3HaTh 0 crocobax [Tpobupkwu ¢ Texymmii, | ITogroros
JPOACKEBBIX TUKY | OpraHOW[bI KJIETOK. Pa3MHOKEHUs KyJlbTYpOu (bpoHTaNBH | UTH
KJIETOK. M KJIETOK, YMETb TPOACKEH, BIif OIpoc. | cooOIIeH

paboTarts C MHUKPOCKOTIHI, us .
MHUKPOCKOTIOM. npeaMeTHbIC U
IIOKPOBHBIE
CTeKJIa, MUTETKH,
IpenapoBajibHbIE
UTJIBL,
¢bubTpOBaNBHAS
oymara. JIP Ne 2
« M3yuenue
OpPOIHCIHCEBBIX
KI1eMOK».
CoBpeMeHHbIE KY I'ennas u knerouHass | 3HaTh O METOJAX Tabmuis! ¢ CooOmenu | [Toaroros
METO/IbI WHXEHEepUs — OMOTEXHOJIOTHH. HU300paXeHUsIMU | 4 UTh
OMOTEXHOJIOTUH. ABIIIOTCS pacTeHuH, yuammxcs, | uHpopma
Knerounas BAKHEUILINMHU JIBOMHOE (GpOHTANBH | LIUIO O
WHXECHEPUSI. METOJaMHU OILIOIOTBOPEHHUE | BIM OIIPOC. | METOJAxX
(MHCTpYMEHTaMHu), Y LIBETKOBBIX OMOTEXHO
JIEKALUMHU B OCHOBE pacTeHuH, JIOTHUH.
COBPEMEHHOM CTpOCHUE
OMOTEXHOJIOTHH. TIOJIOBBIX KJIETOK
MeTo1bl KIIETOYHOU JKUBOTHBIX.
WHXECHEPUU
HaIpaBJIeHbI HA
KOHCTPYHPOBaHUE




WCIIOJIH30BaHbI IS
BOCCO3/IaHUs
JKU3HECTIOCOOHOM
KJIETKU U3 OT/JIEIbHBIX
(dbparMeHTOB pa3HBIX
KJIETOK, JUIst
00BbEIMHEHUS 1IEITBIX
KJIETOK,
MIPUHAJIC)KABIIAX
Pa3IMYHBIM BUIaM C
o0pa3zoBaHHEM
KJIETKH, HECYLIEH
T€HETUYECKUI
MaTepHas 00enx
HCXOJIHBIX KJIETOK, U
JIPYTUX OIlepalni.

CoBpeMeHHbIE
METO/IbI

OUOTEXHOJIOTHH.

I'ennasn
VHKEHEPUSL.

KY

I'eHHO-MH)KEHEpHBIE
METO/IbI HAIIPaBJICHBI
Ha KOHCTPYUPOBAHHE
HOBBIX, HE
CYIIIECTBYIOIIHX B
MPUPOAE COUYECTAHUI
reHoB. B pe3ynbrare
MIPUMEHCHUS TCHHO-
WHXEHEPHBIX
METO/I0B MOYKHO
MOJTy4aTh
PEKOMOMHAHTHBIE
(MomuduIIIPOBaHHBIC
) monexynsl PHK u
JHK, mist gero
MIPOU3BOTUTCS
BBIJICIICHHE

3HATL 0 METOIaX
OHMOTEXHOJIOTUH.

Tabauue! ¢
U300paKCHUSIMH
pacTeHuid,
CTpPOCHHUE
OaKkTepHaIbHON U
JKUBOTHOM
KJIETOK, MOJIETh
JAHK, moaens-
anTUIHKAITAS
«I'ennas
UHKCHEPUS».

Texywmuit,
(bpoHTaTBH
BIi OmpocC.
TecroBoe
3a/1aHHe.

[Ipoanan
U3UPOBAT
b

s dexTHB
HOCTb
TEHHOU
WHXXEHEDP
15048




OTJIEIbHBIX T€HOB
(KoaupyroIux
HY>KHBIH IPOJTYKT), U3
KJIETOK KaKoT0-T100
opranusma. [locne
MIPOBEICHUS
OTpeeNIeHHBIX
MaHUNYJIALUI ¢
STUMH FeHaMH1
OCYIIECTBIISIETCS MX
BBEJICHUE B IPyTHUE
OpPTaHU3MBI
(GakTepuu, IPOKIKHU U
MJICKOTIUTAIOIIHE),
KOTOpBIE, TIOyYUB
HOBBII1 I'eH (TeHBl),
OyIyT CIIOCOOHBI
CUHTE3UPOBAThH
KOHEYHBIE MPOAYKTHI
C U3MEHEHHBIMU, B
HY>KHOM Y€JIOBEKY
HaIpaBIICHUH,
cBolicTBaMu. MHBIMU
CJIOBaMU, TeHHAas
WHXCHEepUs
MO3BOJISIET MONTy4aTh
3aJJaHHBIC
(>kenaemble) KauecTBa
WU3MEHSIEMBIX WJIH
TEeHETUYECKU
MOAU(HUITIPOBAHHBIX
OpPTaHU3MOB HITU TaK
HA3bIBACMBIX




«TPAHCTEHHBIX»
pacTeHuil u
JKUBOTHBIX.

2. Knerounasi unxxenepus (8 yacos)

10. 1. Kynbrypa kiietok Jlekn | KynpTuBupyemsie 3HaTh O OCHOBHBIC Tabmuisr Texkymmit | [TogroroBu
BBICIINX us KJIETKU BBICILINX IIOHSTHS U JTAIlbl. BHYTpPEHHEE , Tb
pacTeHUH. pacTeHuii MOTyT CTPOEHUU ¢bponTans | nHGOpMAI
KnonaneHoe paccMaTpuBaThC Kak pPacTEHMM, 30HBI HBIN IO 110
MHUKpPOPa3MHOXKEH TUIINYHbIE KOpHS, OI1pocC. JTAaHHOM
ue pacTeHUM. MHUKPOOOBEKTHI, HOTIEPEYHBIN CITHII TeMe.

JIOCTaTOYHO MPOCTHIE cTels,

B KYJIBTYpE, 4TO MUPOKJIOHAJIBHOE
MIO3BOJISIET pa3MHOXKEHUE
IIPUMEHATH K HUM HE pacTeHuH,
TOJIBKO anmnaparypy u HaTypaJIbHbIE
TEXHOJIOTHIO, HO U OOBEKTBHI.
JIOTUKY

DKCIIEPUMEHTOB,

IPUHSATHIX B

MHUKPOOHOJIOTHH.

KnonaneHoe

MUKpPOPa3MHOXKEHHE

pacTeHU.

11. 2. Bropuunslit KY Kynbtypsl 3HATh MOHATHE I'epbapuii Texymmui | BcmoMuut
MeTaboIn3M PacCTUTENBHBIX BTOPUYHBIN «OCHOBHBIE ¢poHTaNb | b
pacTUTEIbHBIX KIJIETOK MOTYT MeTab0I13M cemelicTBa HBIN uHpopmail
KYJBTYD. CUHTE3UPOBAThH pacTUTEIbHBIX pacTeHui», orpoc, HI0 O

caambl KYJBTYD. KOMHaTHbIE paGotac | pacTeHHsX
pa3zHo00pa3HbIE IO pacreHus repbapust | FOxHoro
XUMUYECKOHN IIPUPOLE MH VYpana
BEIIECTBA. CPEeIU HUX pacTeHuil | 3aHECEHHBI
spuUpHBIE Maca, X B

(dheHOoIbHBIC

KpPacHYyIO




COEIMHEHMS, KHUTY.
AJIKaJIOU/IbI,

CTEPOU/IBI,

TEPIECHOUBI U JIP.

12. [Tpucnoco6aeHHO [Ipak | IIpucnocoOneHHOCTh | 3HATH O MpoIecce. MUKpPOCKOIIBI, Hanucate | Ucnonb3ys
CTh pacTeHUH K TUKY | pacTeHHI. JIYTIbL, JIUCThS OTYET O JIOTIOJIHUTE
YCIIOBHSIM M BeinenurenbHas repaHu MIPOJIETIaH | JIbHBIE
BHEILIHEU CPEMBbI. AKTUBHOCTb PACTCHUU OOBIKHOBEHHOH M | HOM HUCTOYHUKU
Boinenenue SABJISIETCS JTYIIACTOH, npakTuue | uHbopMall
MPOJIYKTOB MIPOSIBJICHUEM aneabCUHOBAs CKOM uu
BTOPUYHOIO (byHIaMeHTaIbHBIX KOXKYpa, KOpoOku | paboTe. MIONIOJIHUTD
MeTaboIM3Ma. CBOMCTBA BCEX KUBBIX CO CIIMYKaMHU, CBOM

OpraHu3MOB B BUY TFOTOBBIE 3HaHUS O
HEOOXOIMMOCTH MUKpOIIpenaparsbl MIPUCIIOCO0
HMMETh BO3MOKHOCTh KJIETOK JIEHHOCTH
oOMeHa BeliecTBaMu SMUaEpMHUCa pacTeHui.
Y DHEPrUeu ¢ JIUCTA KPaluBhl.
OKpY>KaroIen JIP Ne 3.
Cpeon. «lIpucnocobnenno

CMb pacmeHutl K

VCI08UAM

gHewHel cpeobly.

13. KnonupoBanue KY OCHOBHBIE TOHSITUSI 3HATL OCHOBHEIE Tabmusl ¢ Jloxkmagel | BcrmoMHUT
MMO3BOHOYHBIX KJIOHUPOBAHHUE, MOHSTHSA, TIPOLIECCHL. | U300pAKEHUEM y4amuxc | b
JKUBOTHBIX. PEKOHCTPYKIUS YKUBOTHBIX TUIIOB | A uHpopmail
PexoncTpykums KJIETOK. Kumeunonosnoctn HI0 O
KJIETOK. bie, [lnockue KJIIOHUPOBaA

YEpPBH, HUU.
Konpuatsie

YEpPBH,

SMOPHOHAIIEHOTO

pa3BUTHSL.




14. 5. MHUcropus KY Honnu He Oblna 3HaTh OCHOBHBIE Tabnuima ®pontan | BcmomHut
HOSIBJICHUS Ha CaMbIM IIEPBBIM IIPUHLIMIIBI raMeToreHes, bHBIN b
CBET OBLIbI KJIOHOM ’)KMBOTHOT'O, | KIIOHUPOBAHUSI. OCHOBHBIE 3Tallbl | OMPOC. uHpopmail
Hoinmu. HO CTaJjla caMoi KJIOHUPOBAHUs HI0 O
3HAMEHUTOM. YKUBOTHBIX. JIPYTUX
B Pocnune cBoi MOIBITKAX
ycnex JiepKaiiu KJIOHUPOBaA
B CEKpETE 110 TeX 10D, HUSA
IIOKa HE yIAJIOCh KUBOTHBIX.
3araTeHTOBaTh caMy
OBEYKY U BECh
IIPOLIECC €€ CO3AAHMUS.
YHuBepcurer
Pocnuna nomyann
ot Bcemupnoit
OpraHu3aluu
10 OXpaHe
MHTEIJUIEKTYyJIbHOMN
COOCTBEHHOCTHU
9KCKJIIO3UBHBIE
IIATECHTHBIE TIPaBa
Ha KJIOHUPOBAaHUE
BCEX OPraHU3MOB
BILTOTH 10 2017 roxa.
15. 6. AnrtuTEna H KY B Hacrosmee Bpems 3HATh MOHATHE Tabmuua «Knerku | Texymuit | BcmomuuT
AQHTHUTEHBI. JIOBOJIBHO 4acTo aHTHUTENA U KpOBU», , b
METOJaMHU aHTUIEHBIL, UX poiib B | « AIMMyHHBII ¢bpoHTans | MHGOpPMAILL
OMOTEXHOJIOTUH OMOTEXHOJIOTHH. OTBETY, HBIN U0
W/WIIN TEeHHOU «CtpoeHue OIpocC. UMMYHHTET
WHXEHEepUU aHTHUTEHa», TOPC YesoBeKa..
MOJIy4aroT YeNI0BEKaA,
MMMYHOTJIOOYJIMHBI, MHUKPOCKOTIBI,
IPOAYLUPYEMBIE MHUKpOIpenaparbl




OJHHMM KJIOHOM
kieTok. OHu
HAa3bIBAIOTCS
MOHOKJIOHAJIbHBEIMH
aHTATeIamMu. Mx
MPOIYLIEHTHl —
KJICTKHU-TUOPHUIOMBI,
SIBJISTIOIIHCCS
IMOTOMKaMH,
MOJIY4YEHHBIMH MPU
CKpelrBanuu B-
TuMQonHTa
(TutazmMaTU4YecKon
KJIIETKH) C
OIyXO0JIEBOU KJIETKOM.
OT nna3zMaTudecKkoi
KJIETKU-THOpUIOMA
HacJeayercs
CIIOCOOHOCTB K
CHUHTE3Y aHTHUTEI, a
OT OITyXOJIEBOM
KJIETKH —
CIIOCOOHOCTH
JUTATEILHO
KYJIbTUBHPOBATHCS
BHE OpraHusma.

KPOBH JISITYIITKU H
yenoseka. JIP Ne
4

«Cmpoenue
KIeMmOK KpPO8Uy.

16.

ITonyyenue
MOHOKJIOHAJTLHBIX
aHTUTEN
METOIaMH
KJIETOUHOM
WHKEHEPHH.

Jlex1x
s

OCHOBHBIC METOJIBI
COBPEMEHHOM
KJIETOUHOM
WHKEHEepUu - T U O p
uau3anus( uwim
GYy3UI) UPEKOHCT
P Y K I 4 5 KJIETOK.

3HaTh O NOJYYEeHUHU
u pabore
MOHOKJIaHAIbHBIX
AHTHUTEIL.

Tabmuiet
«CocraB KpoBU»,
«CtpoeHue
AHTUTEHA,
«Tansl
MOJIy4EHHUs
THOPUIOMY,

Texymun

ITonoGpath
uHpopmail
HIO O
HarpaBJieH
HSIX
OHOTEXHOI
OTHH U €€




pa3aaTOYHBIN 3HA4YCHUU.
Marepual.
17. O0o0maroree 3ayer | OcHoBHEBIE TOHATUA U | OOBEKTHI NuauBunyanbHble | 3a4eTHBIN

3aHATHE 110 HOE MPOLIECCHI TEMBI. OHMOTEXHOIOTHH; MaTepuabl TecT.

TEMaM: 3aHAT METOJBI KJIETOYHOMU

«bnorexHonorus: ue u TeHHOU

MPONLIOE U WH)KCHEPUH;

HACTOSIIEE, SIBIICHUS

«Knerounas TpanchopMai U

WHXKXEHEPUS». TPAHCAYKIIMH KakK

IyTH €CTECTBEHHOI'O
U3MEHEHUS
T€HOTHUIIOB
MUKpPOOPTraHU3MOB;
yTH u
BO3MOXHOCTHU
LeJIEHAPaBICHHOT O
MU3MEHEHUS
4eJI0OBEKOM

3. I'ennas nn:xkenepus (11 yaco.)




18.

1.

Tpanrcdopmarmst
y OakTepuil.

KY

Tpanchopmarnms —
HaIpaBJICHHbBIN
MEPEHOC U
BCTPAWBAHIE B
TE€HETUYECKUI
anmapar KJIETKH
HEOOJIBIIIOTO
¢dbparmenTa
yyxkepoanon JIHK.
Omna npoucxoaut 6e3
y4acTusi BUPYCOB —
OakTepuodaros.

3HaTh
HCITOJIb30BaHUC
OakTepuii B
OMOTEXHOJIOTHU U
MTOHSATHE
Tparcdopmarus.

Cxema
«Tpanchopmarus
», MOJICITb
Mounekyisl JTHK.

Texymmit
)
(dbpoHTAIb
HBIN
oTpocC.

IToarorosu
Th
nHpopmarg
uio 00
UCTIOJIb30B
aHUH
Tpanchopm
aruu
OakTepui.




19.

2. Bupycsl u
Oakrepuodary.

KY

baxkmepuu — 510
HACTOSIIUE KIETKU. Y
HUX UMEEeTCs BCe
Heo0X0IuMoe JIs
BBIPaOOTKH SHEPTHUH,
CUHTE3a
HEOOXOUMBIX JIJIs
JKU3HEEATEIbHOCTH
BEIIECTB, a TAKXKe IS
pa3MHO)KeHus. Bor
TOJIBKO fA7pa y
OakTepuil HET —
Tr€HEeTUYEeCKUI
MaTepual HaXOJAUTCs
IPsIMO B LIUTOILIIA3Me
(BHYTPHKJIETOUHOMN
YKUJIKOCTH).

Bupycwbt — camas
NpUMHUTHUBHASA popma
JKU3HU, CTOSALIAs HA
IPaHUIIE MEXTY
JKMUBOM M HEXKMBOU
npuponoil. OHn
COCTOSIT JIUIIb U3
TE€HETUYECKOTO
marepuana (JJHK nau
PHK),
«YIaKOBaHHOTO» B
OEIKOBYIO 000JIOUKY.

3HaTh OCHOBHEIE
IIOHATHSI.

Tabauie!
«Bupycs»,
«baktepuodarmy,
noprpert .M.
HMBanoBckoro,
KOMHATHBIC
MECTPOITUCTHBIC
pacreHus.

TecTOoBEBIE
3aJaHus

IToarorosu
Tb
CcOo00IIIeHN
i 0
BHpYyCax H
OaKkTepusx.

20.

3. He3sBansie
«TOCTHY, KOTOPBIE

KY

3aboeBanus
pas3InyHbIE,

3HaTh OCHOBHEIC
IIOHATHA.

Tabmuiet
ctpoenue /IHK,

Texymun

9

BeIpactuts
IJIECHEBET




CTAHOBATCS BBI3BaHHBIC PHK, 6uocunte3 | pponTans | bie rpuoObI

X0351€BaMu OaKkTepHsIMU U 0emnKa, BUPYCHI, HBIN Ha

MOJIOKEHUSI. BHUpYyCaMH. peIUIMKaIMOHHAsl | OIpOC. KyCOUYKax
BuIiKa, [IOP xJe0a.

21. Tpancaykuusi. KY Tpancaykuusi (ot ja | 3HATh MOHATHE Tabmuup! Bupychl, | YetHbii | [ToBTOpUTH
T. transductio — TPAHCIYKITHSI. OakTepuodarm. orpoc MaTepuai o
nepemMeIieHue) — crocobax
porecc 3apakKCHUS
nepeHoca 0akTepualb MHUKpOOpTa
vout JIHK m3 ogHol HHU3MaMH
KIICTKU B 0oJie3HETB
Ipyryto baktepuodar OPHBIMH.
oM. OOmas
TPaHCIYKIUS

HCIIOJIB3YETCS B
TCHETUKE OaKTepuid
JUTSI KADTUPOBAHMUSI
reHoMa u
KOHCTPYHPOBAHUS IIIT
amMMoB. K
TPAHCITYKITUU
CIIOCOOHEBI KaK
yMepeHHbIe (paru, Tak
Y BUPYJICHTHBIE,
MOCJIeJHUE, OJTHAKO,
YHUYTOXAIOT
TTOTTYJTSITIHEO
OakTepuil, MIOATOMY
TPAHCIYKITUS C UX
ITOMOIILIO HE UMEET
0O0JIBIIIOT0 3HAYEHUS
HU B TIPUPO/JIE, HU TIPH
IIPOBEJICHUU




HUCCIENOBaHUN.

22. 5. bakrepun [Ipak | Oxkazanocsk, 4TO B 3HaTh OCHOBHBIE Tabmuibt Otuer o [ToBTOpPUTH
3alUIIat0TCs. TUKY | paclio3HaBaHWUU crocoObl 3auMThl y | «broTexHojorMYe | mpojenaH | MaTepual o
M yyxkepoaubix JJHK OakTepuil. CKoe HOM crocobax
Y4acTBYIOT HE TOJIBKO IIPOU3BOJICTBO pabore. BBDKMBAaHU
creicepsl, HO U BAB», '
OrpaHUYMBAIOLIME JyKapuOTHYECKHE OakTepuil.
creiicep hparMeHThI U
MaJTUHAPOMHBIX MIPOKapUOTHUYECKU
noBTopoB. Eciiu ipu € KJIeTKH,
crnapuBanuu crPHK ¢ TICCHEBBIE
JAHK rpuOBI,
KOMILIEMEHTapHBIM MHUKPOCKOITHI,
OKa3bIBACTCS HE JYTIBI,
TOJIBKO CIIEHCEp, HO U IIPEIMETHBIE
OKPYKaroIlIHe ero CTeKJIa,
HYKJIEOTH/]IbI, TO IpenapoBajbHbIE
crPHK y3naer UIJIBL, KYJIBTYpa
«ponnyto» IHK, u MYyKOpa U CH30i1
MMMYHHas aTaka He IUIECEHH.
npoucxoaut. Eciu xe JIPNo 5
CIIapHBACTCA TOIBKO «Hzyuenue
cneficep crPHK, To niecHesvlx 2pubos
9TO O3HAHYACT (benas u cusas
HYKCPOIHYIO niecems)»
LIENIOUKY, U TOrJa
oenku Cas
n30aBISAIOTCS OT
Mapa3suTUYECKOMN
JIHK.
23. 6. bopnba GaxTepwmit [Ipax | BzaumooTHoOIIEeHUS 3HaTh 0 crocobax Tabnuiet Hammucats | M300pa3ut
IIPOTUB BUPYCHOM TUKY | BUPYCOB M OakTepuil. | OopbOBI OakTepuii cTpoeHue Oenka, | OTYeT O 1 DI1% )
WHGOEKINH, WITH M IIPOTUB BUPYCOB. KJIefcTep, MpOJIeJIaH | CXEMY




[Tpupoaubrit IITATUBHI, HOM O00pBLOBI
CKaJIbIIENb poOUpKH, pabore. Oaktepuii
paspesaer JHK. MUATIETKH, CIFOHA MPOTHUB
YeI0BeKa, BUPYCHOU
pacTtBop Hoja, MH(DEKIHH.
10%-i1 pactBOp
HCI, crakansI ¢
XOJIOAHOW BOJOU
WM JIBJIOM,
TEIUI0M BOJIOM,
KapaHJaul 1o
CTEKILY.
JIP Ne 6«Bausinue
memnepamypul u
PpH cpeovl na
Oeticmeue
Gepmenmos
(amunasol)»
24. BexTop Oonbiux KY Opuumu U3 Tydymux | 3HaTh YTO TaKOe Tabmuna JIHK, Coobmien | [logrorosu
MepeEMEH. HOCHUTENEH s BEKTOpa MEPEMEH B | CTPOEHUE s/pa, us Thb
BBEJICHUS OMOTEXHOJIOTHH, U XPOMOCOM, yYalMuXxC | KOMIBIOTE
Yy>KEepPOTHOU KaKWX BUJOB OHU KJIETOK s 110 pHBIE
uHpopmaluu B OBIBAIOT. MPOKAPHOT, JTAaHHOM Mpe3eHTall
JKUBOTHYIO KJIETKY BHUPYCOB. TEME. WU 10
SIBJISIIOTCSI BEKTOPA. TEeMe.
25. MeToabl TeHHOU Jleku | Pecrpukuus , 3HATL OCHOBHEIE Mogens JHK, Texymmit | [logroroBu
WHXXEHEPHUH. us JUTHUPOBAHUE, METO/Ibl TCHHOM TaOJIHIIBI. , Th
Tpa"cdopmarus, WHXEHEPUHU. GbpoHTaNb | KOMITBIOTE
CKPHHMUT. HBII pHBIE
orpoc. MpEe3€eHTAall
WU TI0 TEME

JaHHOM.




26. 9. Perymauus KY Oco0eHHOCThIO 3HaTh OCHOBHBIE Tabmuibt Texymuit | [ToBTOpUTH
AKTUBHOCTH IIPOKAPUOT SABJSAETCSA | MOHSTHSL. CTpOEHHE , KOHCIIEKT B
T€HOB Y TPaHCKPUOUpPOBaHUE MOJIeKYJIbl OeKa, | ppoHTaNb | TETpaaH.
[IPOKAPUOT U MPHK co Bcex TPAHCKPUIILINY, HBII
9YKapHOT. CTPYKTYPHBIX T€HOB O6uocuHTe3a oIpoc.

OIlEpOHa B BUJIE OemnKa, CTpoeHHe
OJIHOTO OIlepoHa,
HOJIMLUCTPOHHOIO perynanus
TPAaHCKPHIITA, C CHHTe3a OenKa.
KOTOpOTO B

JanbHENIeM

CUHTE3UPYIOTCS

OTJIeJIbHBIE METITUIbI.

27. 10. «Pabota» reHoOB B Jlexny | OrpomHoe 3Hath Tabmuie! Texymuii | IToBroputs
qy)KEepPOIHBIX ust KOJINYECTBO MOJICKYJISIPHOE cTpoeHue Oenka, |, TeMy.
KJIETKaXx. OMOJIOrMYECKHUX KJIOHUPOBAHHUE. OouocuHTe3 Oenka, | ppoHTaTb

UCCIIeI0BaHUN CTPOEHHE MPO- U | HBIH
HA4YMHAETCS C OJJHOTO 9yKapuoT. or1pocC.
IPOCTOTO Pemenue
JICUCTBUSA — B KJIETKY 3a71a4.
BHOCHTCS

YyKEpPOJIHBIN

T€HETUYECKUI

MaTepuai. ITo

JeUCTBUE

Ha3bIBACTCS MONEKY I

PHbIM

KIOHUPOBAHUEM.

28. 11. OGo0mmenue no 3auet | [ToBTOpUTH OCHOBHBIE | 3HATH OCHOBHBIE WunuBunyansHsle | 3aueTHOE
teme «I'eHHas MOHSTHSL. MOHSTHSL. KapTOUKH. TECTHUPOB
WUHXECHEPUS». aHue.

4. buorexHos0rust Ha cixy:k0e y jgrwaei (7 yacos).




29. 1. buorexHosorus B IIpak | buorexnonorus 3HaTh 0 BaxkHEHIUX | TaOIuIbl cocTas OTtyet 0 Yurats
METUIIIHE. TUKY | 3HAYUTEIHHO sTanax KpOBH, MpOJIeTIaHH | KOHCIEKT
M observaer OMOTEXHOJIOTHH B XPOMOCOMHBIN oif pabore.

pa3paboOTKy HOBBIX MEIUITUHECIO HaOOp YeIoBeKa,

JIEKapCTBEHHBIX CXEMBI

MperaparoB, Jiejas ux HacJIeI0BaHUs

OBICTPOICHCTBYIOIIN MIPU3HAKOB,

MH, JCIICBBIMH, YITAKOBKHU

0€30TMacHBIMH U MIPOJIYKTOB

Ooiece IIUTAHUSA,

3¢ (PEeKTHBHBIMU. tabnuusl «Cocras
MHUIIEBBIX
MPOIYKTOB U UX
KQJIOPUUHOCTDBY,
«lIepeuenpb
XUMHYECKHUX
0003HaYCHHI
MHUIIEBBIX
100aBOK», pyyHas
Jymna, pydka,
TETPalb.
JIP Ne
7« luwesvie
npooyKmul U
300posbe
Yen06eKay.

30. 2. Hosrle MeTOOBI KY buorexHonorusa kak 3HaTh 00 Tabmuis! sapo Texymmit, | Ilogroros
CeJIeKITNN MIPOU3BOJICTBEHHOE HCIIOJIb30BaHUH pacTHTEITHLHOM (GpOHTANBH | UTCSH K
pacTeHUH. HaIpaBlieHUE METO/IOB CEJICKIIUU B | KIIETKH, BIif OIIPOC. | TECTHUPOB

HCIIONTB3YIOIIEe OMOTEXHOJIOTHH. KapHOTHIIL, aHUIO.
Ouosornyeckue CTpOECHHE

00bexThI. [Tomyduenue MPOKAPUOTUUECKO

MPOJYKTOB OPOKECHHUSI 1 KJICTKH,




C MMOMOIIILIO
JIPOAOKEM.
[Tonyuenue
OpPraHUYECKHUX
KHUCJIOT, BATAMUHOB U
OCIKOB.

repOapHbIe
00pa3sisl
CEJIbCKOXO035UCTBE
HHBIX PACTEHUH.

31. O6nactu KY Tpancrennbie 3HaTh OCHOBHBIE BricraBka kaur o | TectoBsie | Becmomuu
MpUMEHEHUS pacteHus Tabaka u MOHSTHS. TPaHCTCHHBIX 3a/1aHust Tb
TPAHCT€HHBIX KapToderns, pacTeHusIxX u uHpopma
pacTeHuH. AKCIIPECCUpPYILIUe YKUBOTHBIX, LU0 O

npoaykrt resa L'T-B- Tadiuua T€HHOH
CyOBEeTMHUIIBI «Ilonmyuenue WHXXEHEP
SHTEPOTOKCHHA PEKOMOMHAHTHBIX 15058
E.coli. KJIETOK T10

C.Koenynul.

boitepy».

32. Barnag Jucn | I'eHeTnyeckas 3HaTh O poJiu Tabnuue! 0o Texkymwwmit, | IIpoanan
ONTUMUCTA U yT WHXXEHEPUSL. TeHETUYECKOM CEJICKIIUH, (GpOHTANBH | U3HPOBAT
CKENTHKa Ha Mukpoopranusmsl urxenepuu u 'MO. | repbapHbie BIil OIpoC. | b
reHHOMOAU(pULIUP UCIIOJIb3YEMbIE IS oOpa3s1sl npobiem
OBaHHBIE T€HHOW MH)KEHEpUH, CEJbCKOXO0351CTBE bl
TIPOJTYKTHI MPaKTUYECKOe HHBIX PACTEHUH, arpapHor
MUATaHUA. 3HaYeHUH padboT Mo MYJISKA 0

ATOMY HaIlPaBJIEHUIO. pacTeHui. CEKTOpa,
MEIULIUH
bl,,
KOTOpbIE
MOTYT
OBITh
pEeIIeHBI ¢
MIOMOIIIb
10

I'CHCTHUYC




CKOH

UH)KEHEP
13078
33. 5. buortexHonorus u Cemu | buostuka — gactb 3HaTh OCHOBHBIE Mopnens crpoenus | Texkymuii, | 3aBepliuT
STHUKA. Hap. | ATHKH, U3y4arouias po0OIeMbI JHK, Tabnuipl o | ppoHTaNBH | b

HPaBCTBEHHYIO peraemble ¢ TCHETHKE BIii O1Ipoc. | odopmiie
CTOpPOHY MTOMOUIbIO YyeloBeKa U HUE
JeSITeTbHOCTH TEHETHYECKUX CeNeKIUH. IIPOCKTOB
YeloBeKa B pa3paboToK U MOATOTOB
MeIUIUHE, OMOJIOTUH. | STHYECKHE ACTICKTHI. UTh
TepMuH npenioxeH BBICTYILJIE
B.P. IloTrTrepom B HUS HA
1969 r. 3aKITIOYUT
B y3koM cmbIcie eJIbHOM
Ono3THKa 0003HAYACT KOH(]epeH
KPYT STHYECKUX U,

pobieM B chepe
MeIUuIuHEL B
ITUPOKOM CMBICIIE
OMO3THKA OTHOCUTCS
K MCCJICIOBAaHUIO
COIMAJIbHBIX,
SKOJIOTHYECKHX,
MEIULINHCKUX U
COILIMATTLHO-TIPABOBBIX
npobiieM,
KacaloluXxcs He
TOJBKO Y€JIOBEKA, HO
U JIIOOBIX KHUBBIX
OpPTaHHU3MOB,
BKJIIOYEHHEIX B
KOCHCTEMEL.




34. 6. Ilumessie Cemu | Ilumesrie 3HaTh MOHATHE YTO VYHakoBKH ¢ Nzyuenune | [logroros
T00aBKH. Hap | MOOABKK — TaKoe MHUIIEBHIE HAJIHICSIMH O cocraBa UTCS K
BEIIIECTBA, KOTOPHIC B | 10OABKU, KAKUE OHM | COCTaBE MPOJYAKTO | CEMHHApPY
TEXHOJIOTHYCCKUX OBIBAIOT, I'JIC BCIICCTBA. B HauOoJIee
LEeNIAX 100aBIISIOTCS HCITOJIB3YIOTCS, 4acTo
B IUILCBEIC KaKOIO MOJIb3Y WU UCIIOJIb3Ye
IIPOJIYKTHI B TIPOLIECCe | Bpel OHU HECYT MBIX.
MIPOU3BOJICTBA, 3/I0POBBIO YEJIOBEKA
YIaKOBKH, W JKUBOTHBIX.
TPAHCTIOPTUPOBKHU
WJIU XpaHEHUS TS
MpUIAHUS UM
JKeJTaeMBIX CBOICTB
W T. II.
35. 7. 3amwura Cemu | Pabora Han 3HATHL OCHOBHEIE Monexyna JIHK.
MIPOEKTOB. Hap. | IpOeKTaMH U MOHATHS.
pedepaTamu.

Hroro 35 yacoB




Peanu3anus 1a00paTOpHO M1 NMPAKTHYECKON YACTH.

JlaGopatopHnas pa6ora Ne 1 «CtpoeHne pacTUTENbHON U OAKTEPHATILHON KIETOK.
JlaGoparopHas padora Ne 2 « M3yueHue IpoxoKeBbIX KIECTOK».

JlabopaTopHas padora Ne 3. «[IprcriocoOIeHHOCTh pacTEHUH K YCIOBHSIM BHEUTHEH CPEIbI».
JlabopaTopHas padora Ne 4 «CTpoeHUE KIETOK KPOBUY.

JlaGopaTopnasi padora Ne 5 «M3yueHue miecHEBBIX TPUOOB (Oenas v cu3ast IIICCEHb ).
Jladoparopnasi padora Ne 6«Bnusaue remneparypsl U pH cpensl Ha nefictBre pepMEeHTOB
(ammTasseI)y.

JlabopaTopnasi paGora Ne 7«[IuieBbie POIyKThI U 3JOPOBBE UETOBEKAY.
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