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I. ITosicHUTE NbHASA 3aIIUCKA

Pabouas mporpamma ydeGHoro mpeamera «buorexnomorus» g ydanmxes 10-11 kmaccos
COCTaBJIEHA HA OCHOBE CJIEAYIOIMX JOKYMEHTOB:

- denepanbHbIil 3aKkoH 0T 29 nekadps 2012 r. N 273-D3 «O6 obpa3zoBanuu B Poccuiickoii
Oenepaunn',

- Canurapusbie npasuia CII 2.4.3648-20 «CanutapHO-31UIEMHOJIOTHYECKHE TPeOOBaHUS K
OpraHM3alusM BOCIHUTAHHS U OOpa30BaHMS, OTAbIXa W O3IOPOBIEHUS JETEH M MOJIOICKNY,
YIBEPKIACHHBIE IIOCTAaHOBJIEHHUEM [JIaBHOTO rocy1apCTBEHHOIO CAaHUTAapHOro Bpada Poccuiickon
®Oeneparuu Ne 28 ot 28.09.2020 r.;

- Ilpukaz MunucrepctBa oOpazoBanusi U Hayku P® or 17 mas 2012 r. N 413 «O06
YTBEPXKAECHUU (peepaIbHOTO TOCYApCTBEHHOIO 00pa3oBaTENbHOIO CTaHAApTa CPETHEro
o0rmmero oOpazoBaHus" (C U3MCHCHUSIMU U JIOTIOJTHCHHSIMH ).

- IlpumepHoii mporpamMmbl cpemHero oOmero oOpa3zoBaHus 1Mo Ouojoruu, IIporpammer
yueOHbIX KypcoB «buonorusa. 10-11 xmaccel. IIpodunsaoe obydenue». CO0pHUK 4/ aBT.COCT.
B.M. CusormazoB, M. b. Mopaynoa. M.: [Ipoda, 2018 (Yuebusie Kypchl)», IIporpammer
3JIEKTUBHOTO Kypca «bumoTtexHonorus» noja penakinuen Jxamanosoit I'. A. M.: Ipoda, 2023
(OnexrtuBHBIE Kypchl) Peanusanusi mporpaMmbl OCYLIECTBIISIETCS MPH HCIOJIBb30BAHUU y4eOHO-
METOUYECKOTO KOMILJIEKCA:

- Ilporpammbl y4eOHBIX KypcoB. buomorus. 10-11 xmaccsl. IIpoduiibHoe oOydenue.
Coopuux 4/ aBt.-coct. B.M. CuBornazos, 1. b. Mop3synoa. M.: Jpoda, 2012 (YueOusie
Kypchl);

- IxamanoBa I. A. Ilporpamma ydeOHOTO Kypca «bumorexnomorus» M.: Jlpoda, 2022
(YuebHbIC KYpCHI).

- buorexnonorus: 10-11 i.;yqe6. mocobue st oOeoOpazoBaTenbHbIX opranusanuii/ H.B.
I'op6enxo.-M.: Ilpocemenue, 2023. — 143c.

[Ipennaraempiii yaeOHBIN MpeaMET MpeIHa3HAYCH JJIS YUAIMXCSl CTApPIIMX KIACCOB C IEIBIO
pacumpeHust U yriyOneHus 3HaHUN 1mo OuorexHonoruu. [Ipeamer cBsizaH ¢ 0a30BBIM KypcoM
OMOJIOTUM U XHUMHH CpPEIHEH IIKOJIBI U SIBJISETCS €ro JOMOJHEHHEM B IJIaHE O3HAKOMIICHHUS C
HOBEHIIIMMH JOCTH)KCHUSMU B OOJACTH MOJICKYJISIPHOM H KIETOYHOW OuorexHojoruu. B
MpeaIaraeéMoM Kypce paccMaTpHBAIOTCS BOMPOCHI COBPEMEHHOTO COCTOSIHHSI U TEpPCHEKTHUBBI
pa3BUTHS OMOTEXHOJIOTUHU, MPU ITOM 0co00€ BHUMAHHUE YACICHO METOJaM OHOTEXHOJIOTHH,
MIO3BOJISIFOIIIMM PAcKpbhITh T€HETUYECKUM MMOTEHIIMAl OpraHu3Ma ¢ MOCJIEAYIOIIeH peanu3anueil B
KOMMEPYECKUU MPOJIYKT.

VYcnexu MupoBOW OHMOTEXHOJIOTMM BechbMa 3HauuTelnbHbl. B Poccunm oHa craHoBuTCS
IIPUOPUTETHON B IpOrpaMMe HAaydyHO-TEXHMUYECKOTO mporpecca. B HexganexkoM OymyiiieM METOAbI
KIETOYHOW M TEeHHOW HWH)KEHEPUU CTaHYT OOBIIEHHBIMH B CO3/aHUM >KUBBIX CHCTEM C
3aJaHHBIMHM T[apamMeTpamMu. B Hacrosimee BpeMsi AOCTHXKEHHUsS OWOTEXHOJOTHH BBI3BIBAIOT
Oonpioit mHTEpec B oOmecTBe. s pa3sBUTHS JIMYHOCTH INKOJBHUKA TPETHETO THICAYEIETHUS
HE0OX0IMMO O0ECHeUYUTh €r0 COBPEMEHHBIMU 3HAHHMSMH OCHOB HayK, HOBEHIIMMHU METOJIaMH
MO3HAHUS 3aKOHOMEPHOCTEW pa3BUTHUS MPUPOJLI M OOIIECTBA, CIOCOOCTBYIOIIMMH €T0
OPUEHTALlMM B pPa3NU4HBIX cdepax gearenbHocTH. CoBpeMEHHOE OOyueHHE IIKOJIBHUKOB
HEBO3MOXXHO 0€3 03HAKOMJICHHS C MPUOPUTETHHIMU HAINPABJICHUSAMHU OMOJOTHYECKUX HAYK, MX
MHTETpalyen ¢ IpyruMu MepCreKTHBHBIMU CMEXKHBIMU 00JIaCTMH.

B ocHoBy mporpammsl yuebHOro Kypca «OCHOBBI OMOTEXHOJIOTHI MOJIOKEHO COJep)KaHue
HIKOJIBHBIX YY4E€OHUKOB 1O OOIICH OMONOTHU [UIS CPEeIHUX O0Ie00pa3oBaTeIbHBIX YUPEKICHUH
Y HbIHE JICHCTBYIONME CTaH1apThl 0a3lMCHOTO U MPO(HUIBHOTO 00ydeHUs: OMOJIOTUH.

Copepxanue Mmarepuaiga yd4eOHOIO Kypca paclMpeHO HCTOPHUYECKMMM JaHHBIMH 00
OTKPBITHSX, CIIOCOOCTBYIOLIMX Pa3BUTHIO OMOTEXHOJIOTHH, CBEACHUSIMU O METOJaX KIETOYHOU U
TeHHOW MHXXEHEPHH, aKTyaJIbHbIX HAyYHBIX OCHOBAX COBPEMEHHOMN OMOTEXHOJIOTHH, LICHHBIMH B
o0pa3oBaTeIbHOM, BOCHUTATEIBHOM M pa3BUBAIOIIEM OTHOIICHUHU. bomblioe BHUMaHHE B
IporpaMMe YJIENEHO H3Y4EHUIO CII0OCOOO0B TIOJY4YE€HMS] KIOHMPOBAHHBIX M TPaHCIEHHBIX
OpPTaHU3MOB, JATBHEHINNX ITEPCTICKTUB Pa3BUTHS TEHHOW HH)KEHEPHUH, BO3MOXKHBIX ITOCIIEICTBU I
npeoOpa3oBaHus Pa3IMYHbIX OPraHW3MOB Ha T€HETUYECKOM ypoBHE s Jrofeil. CoBpeMeHHas
OMOTEXHOJIOTHS pacIojiaraeT METOJJaMU U3MEHEHUS TeHOMa YesoBeka. B cBsi3u ¢ 3TuM GoJblioe
BHUMaHUE B IIPOrpaMMe YZIEIEHO MOPalIbHO-3TUUYECKUM MpoOIeMaM pa3BUTHS HAYKU, @ TAKKE



BOIIPOCaM COXpaHEHUs OMOopa3sHOOOpa3us, YCTOMYMBOTO pPa3BUTHs OHOCHEpbl, COXpPaHCHHUS
310POBbSI JTIOJICH.

Marepuan mporpaMmMbl 00€CIIEUMBACT yJYalMXCs 3HAHUSAMU PAKTHYECKOTO MCIOJIB30BAHMS
OMOTEXHOJIOTHYECKUX METOJOB M HCCICIOBAHMM, CBEIACHUS O KOTOPBIX, BO3MOXHO, TTOMOTYT
yJanmMcs BBIOpaTh OYIyIIyl0 MpoQeccHro.

IIporpamma y4eOHOro Kypca: COCTOMT U3 Pa3/eiioB: MOSCHUTENIbHAS 3allMCKa; ydeOHO-
TEeMaTUYEeCKUH IUIaH Kypca, CoJep)KaHue IPOrpaMMBbl Kypca, METOIMYECKHE PEKOMEHIaluu;
JONOJTHUTENbHAS TUTEPATYPa; TEMbl HHIMBHIyAIbHBIX M UCCIIEA0BATENBCKAX PA0OT ydalXCs.
Kpartkasi aHHOoTanmsi: 5TOT Kypc OBLI CO3/aH B CBSI3U C YMEHBIIICHHEM KOJIMYECTBA YaCOB Ha
U3y4EeHHE PA3IUYHbIX LIAPCTB )KUBOW MPUPO/IbI B IIKOJBHON IpOrpaMMme.
[NosiBUNach BO3MOXHOCTh MOBTOPUTH U YIIIyOUTh 3HaHMs ydeHukam 10-11 kmaccoB mo
OMOTEXHOJIOTHH, a TAKKe CHOPMUPOBATH TPAKTUIECKIE HABBIKK PAOOTHI C MHKPOCKOIIOM,
Pa3BUTh UCCIIEIOBATENbCKUE YMEHUS O0YJarOIMXCs, MO3HAKOMUTBCS C IPEIMETOM I'eHHOM 1
KIETOYHOW WHXKEHEPUHU, BUPYCOJIOTHH, KIOHUpoBaHue. [Ipu n3noxxennu marepuaia 00jbIioe
BHUMAaHHE y/IEJIIeTCs OMOTEXHOJIOTHH, €€ CBSI3U C IPYTUMH HayKaMH, HOBEUIIIMM METOIaM
OMOTEXHOJIOTHH, Ba)KHBIM OTKPBITHSIM B 00J1aCTH MOJIEKYJIIPHON OMOJIOTMM U T€HETUKH,
MOJIy4EHUIO OPraHU3MOB C U3MEHEHHBIMH CBOMCTBaMH.

YueOHbIi MpeAMeT: OHOIOTHS.

YpoBeHb 00pa3oBaHus HNIKOJLHUKOB: YIeHHKH 00meoopazoBarenbHoi mkoasl 10-11 kmacca

dopma yueOHOM padoThI: yUeOHBIN Kypc

OcHoBHOe yueOHOoe mocodue: OcHoBbl Onorexnonoruu: 10-11 kraccer: yauebHoe mocobue/ bubnuorexa

yaeOHoro kypcoB/ E.A.HukumoBa — M.: Benrana-I'pad, 2023.

MecTo yueOHOro Kypca B IIKOJIBHOM y4eOHOM IU1aHe: YueOHbIN Kypc paccuuTaH Ha ydanmxcst 10-11
Kjacca 1o BeIOOpy. 3aHATUSA IPOBOAATCS 1O 14 B HENIENI0, B TEUCHHE TOIa.

Lean kypca: OcHOBHAas 1elb Kypca — cPOPMHPOBATH Yy yJalMXCs MpeACTaBlIeHne O OMOTEXHOIOTHH, €€
COBPEMEHHOM CTaTyCce U dTarax pa3BUTHsI, OCHOBHBIX HAIIPABJICHUAX — KIETOYHON U I€HHON MH)KEHEPUH,
noka3arb 0OJacTW  NPUMEHEHUs TeHHOMOJIUM(UIIMPOBAHHBIX OPraHU3MOB M  MPOAYKTOB  HUX
JKU3ZHENIEATENIbHOCTH, PACKPBITh POJIb OMOTEXHOJIOTUM KaK IMPUOPUTETHOrO HAMpAaBJICHUS B HAy4YHO-
TEXHHUYECKOM IPOrpecce, MO3HAKOMHUTb C 3TUYECKUMHU MpOoOJeMaMu, BO3ZHUKAIOIWMMHU IPH Pa3BUTHH
HayKH.

3agaum: pacumMpuTh U YIITYOUTh 3HAHUS O HYKIEHHOBBIX KHCJIOTaX, IPUPOJE TeHa, BUPYcax, IPOKAPUOTAX
U JyKapHoTax, MOJOBOM IIpolecce y Oakrepuil, UMMYHUTETE, 3aKOHOMEPHOCTSAX HACIEICTBEHHOCTH WU
M3MEHUYUBOCTH, PETYIIALUYN aKTUBHOCTH I€HOB U T. [I.;

chopMUpOBaTh 3HAHUS O COBPEMEHHBIX METO/IaX KOHCTPYHPOBAHHUS KIETOK M T€HETUYECKHX MPOrpaMMm
opranu3mMoB. O3HAakOMHUTH C IpPUMEpPaMH IOJYYEHHUS KIOHMPOBAHHBIX U TPAHCIEHHBIX OPraHU3MOB,
00acTIMu UX IPUMEHEHUS;

pPa3BUTh [O3HABATEIbHbIE HHTEPECHl IPU H3YUYEHUM JOCTH)KEHUN OHOTEXHOJOIMM 3a IOCIEAHHE
necsTuiieTus: (MOoJdydyeHUe aHTUTEN Ui JICUeHUS] M JUArHOCTHKM WHQEKIMOHHBIX M HACIeACTBEHHBIX
3a00JIeBaHMM, CO37aHUE TONU- U CYOBEOUHUYHBIX BaKIUH, H300peTEHHE HOBBIX JEKAPCTBEHHBIX
[penaparoB, YCTAHOBJEHHE CTEIEHU PpOJACTBA JIIOJEH, IOJYy4eHHE HOBEHIIMX COPTOB pPACTEHUN C
HEXapaKTEepPHBIMU JUIsI HUX CBOMCTBAMU U T. [1.);

pacumMpuTh KPYro3op yepes padoTy ¢ JOMOJHUTEIbHON IUTEPATYpPOil;

pa3BUTh 00IIEYyYeOHbIE M MHTEIICKTyalIbHbIE YMEHUS: CPABHUBATh M COMOCTABJISATH OMOTEXHOIOTUYECKUE
OOBEKTbI, METOJbl OMOTEXHOJOTHH, aHaJIU3UPOBATh IMOJIydEHHBIE PE3yJAbTaThl HAYYHBIX HCCIIEJOBaHUMN
Y4EHbIX B MHUKPOOMOJIOTHMH, MOJIEKYJISPHOM OHOJIOrHM, OMOXMMHH, T€HETHKE, BBISBISATH MPUUYUHHO-
CJICZICTBEHHBIE CBS3U MPU U3YYEHUU METOJOB OMOTEXHOJIOTUHU, OMOIOTHYECKUX SIBJICHUI : TpaHCPOPMALIUH,
TPaHCAYKUUU U Jp., 0000marb ¢akTsl, Jenarh BBIBOABI;BOCIUTATh HA MPUMEPE OTKPHITUH B
OMOTEXHOJIOTUU YOEXKIEHHOCTh B MO3HABAEMOCTH MHPHUPOAbI, NEHCTBUHM EIUHBIX 3aKOHOMEPHOCTEH s
MaTepuaIbHOTO MUPA;

BOCIIUTaTh OEPEKHOE OTHOIIEHHUS CBOEMY 3/I0pPOBBIO, KYJIbTYpPYy MUTAHHUS MPU OTOOPE TPaJUMLIMOHHBIX U
TeHHOMOJAU(UIUPOBAHHBIX MPOJIYKTOB  MUTAHUS;, KYJIbTYpY  YBOXEHHS YYKOr0  MHEHUSA U
arpyMEHTHPOBAHHOE OTCTAUBAHUE CBOUX YOCXKACHUN TPU yIaCTUH B IUCKYCCHUSX.



®opmMbl U MeTOABI pa0OTHI.

3aHATUSA NPOBOJATCA IIyTEM HCIIOIb30BaHUS METOJIOB pacckasa, Oecellbl M 00CYKAEHHUs, B Ipoliecce
KOTOPBIX YUUTENb aKTyaIU3UpPyeT paHee MOMydeHHbIC 3HAHUS yJallMXcsl M3 Pa3IUYHbIX pa3esoB OHO0JI0-
UM, YTEHUS JEKIUH, BUJIEO0 YPOKHU, MPOBEACHUS KOHPEPEHLINH, TUCITYTOB, 3a4ETHBIX 3aHATHI.
[Ipenmnosnaraercs BBINOJIHEHHUE IPAKTHUECKUX PabOT, CAMOCTOATEIBHON PAOOTHI € TOMOIHUTENbHON
JUTEpaTypoH, MOJArOTOBKa COOOLICHUI U IOKIa10B, HanucaHue pedepaToB, UX 3aIMTa; IPOBEICHHE
AQHKETUPOBAHUS, U3YYCHUE UHIPEIUECHTOB IIPOJYKTOB IUTAHUS, UX AHAJIN3.

Cucrema olleHUBAHUS 3HAHUM YyYalMXCH.

IIpoBoaMTCS CUCTEMATHYECKUI KOHTPOJIb 3HAHUN, UCIIOJIB3Ys PA3JIMUHbIE €T0 BUbL: YCTHBIN U

MU CbMEHHBIN, MHIUBUIyaIbHBIA U PPOHTAIBHBINA. Ha 3aHATHSX OIleHUBAETCs yuacTHe IIKOJbHUKOB B
Oecenax, oOCYKACHHUSX, KOHPEPEHIUAX, AUCIyTaX. YUYalMMUCS BBIIOIHAIOTCA OMOJIOTHUECKUE 3a/1a4H,
rpaduyeckre IUKTaHTbI, TECTOBbIE 3a/1aHUs, IpakTH4yeckue padoTsl. [locie 3aBepieHs KPYIHBIX TeEM
IIPOBOJATCS 3a4€THbIC 3aHATHUA. [Ipyn HM3ydeHus Kypca ILKOJIBHUKM BBIIOJHSAIOT TBOPUYECKUE 3aJaHHUS:
paboTaroT C IOMOIHUTEIBHOMN TUTEPATYPOI, TOTOBSIT COOOLICHHSI, JOKIA/Ibl, KOTOPBIE 3aTE€M 3alMINAIOT Ha
3aKIIOUYHATEIBHBIX 3aHATUAX. B X0l1e M3ydeHHsI SJIEKTUBHOTO Kypca OCYHICCTBIISICTCS HAKOIMTEIbHBIN
croco0 OLleHUBaHUS YU€OHBIX JOCTHIKEHUHN ydalIXCsl.

II. Y4eOHO — TeMaTHYeCKHUH IILIAH

Paszpen nporpammsel | Becerouacos Teopernuyeckue | I[Ipaktuyeckue | Popmbl
3aHATHS 3aHATHS KOHTPOJIst

1. buorexaonorus: 9 9 2 Ilenarornueckoe

IIPOLIIOE U HaOII0IeHHE,

HACTOSIIEE cobeceoBanue,

2. Knerounas 8 8 2 aHaJIN3 OITLITOB,

WHKCHEPUS Mpe3eHTal U

3. 'ennas 11 11 2 IIPOEKTOB,

WHXCHEPH s OTYETHI

4. buotexHonorusi Ha | 6 6 1 MPAKTUYCCKUX

ciyx0e y monei pabor,

TECTUPOBAHUE.
Hroro 34 34 7

IV. Conepxanue TeM3JIeKTUBHOIO Kypca «buorexHosorum».

1. buorexHosiorus: npouvioe 4 Hacrosimee (94).

EI/IOTeXHOJ'IOl"I/Iﬂ, €C 3a1a4u. BepMI/IKYJ'II/IpOBaHI/IC. PazHbie B3MJIs1A6I HA OIHY U Ty XK€ HpO6J'I€My.

Camas T1aBHast MOJICKyJa KHBOH MPUPoibl. OOBEKTHI (OMOIOTUICCKAE CUCTEMBI)

ouotexnosoruu. [Ipokapruorel. CTpoeHue OaKTepHATbHOM, PACTUTEILHON U )KUBOTHOMN KIIETOK

OObexThl (OMOJIOTHYECKHE CUCTEMbI) OMOTEXHOIOTHH. DYKapHOThl. M3ydeHne apoixoKeBbIX

KIICTOK.

IIpakTuyeckasi padora Ne 1: CtpoeHue 6akTepruaibHON, PaCTUTEIHHOW M )KUBOTHOM KICTOK.
IIpakTnyeckas padora Ne 2: I3yueHue Ipoix:KEBBIX KIETOK.

2. Kuerounasi un:keHepus (8 4).

Kynbrypa knetok Belcumx pacteHuil. KiloHaibHOE MUKPOPa3MHOKEHNUE PACTEHUM.

Bropuunbliit MeTaboIM3M pacTUTENBHBIX KyIbTyp. [IpucnocobaeHHOCTh paCTeHUH K YCIOBUSIM

BHEIIHEU cpefpl. Beifenenne npoaykroB BTOpUYHOTO MeTabonu3ma. KiionupoBanue

IIO3BOHOYHBIX XM BOTHBIX. PeKOHCTp}IKI_[I/IH KIICTOK. I/ICTOpI/IH ITOsABJICHHU A HA CBET OBILIbI IIOJ'IJ'II/I.

AHTHTENA U QHTUTEHEIL. HOJIy‘-IeHI/IC MOHOKIIOHAJIBHBIX AHTUTEI METOAaMU KIE€TOYHOH
nmxeHepuu. O6o0maromee 3aHATue Mo TeMaM: «bHOTEXHOIOTHS: TMPOIUIOE U HACTOSIIEE,
«KJerounast HH)XSHepHI».




IIpakTnyeckas padora Ne 3: BeieneHnue npogykroB BTOPUYHOTO MeTa00IM3Ma.
IIpakTnyeckas padora Ne 4: CTpoeHue aHTUTEHA.

3. T'ennasi un:xenepus (11 4).

Tpanchopmanus y 6akrepuii. Bupycsl u 6akrepuodaru. He3Banbie «roctu», KOTOpbIE
CTaHOBATCS X03sieBaMu TonoxkeHust. Tpancaykuus. bakrepun 3anmmarorcs. boppba 6akrepuit
MPOTUB BUPYCHOU MHeKnH, uiu [Ipupoansiii ckanbnens paspesaet JJHK. Bekrop Gonbnmx
nepeMeH. MeTozbl reHHON HH)KeHepuHU. «PaboTa» reHOB B Uy)KEPOAHBIX KIEeTKax

O60061eHue 10 Teme «I eHHasT HHKCHEPUSD.

IIpakTnyeckas padora Ne 5: Mzydenue mniecHeBbIX IpHOOB (Oenasi U cu3as MJIECEeHb).
IIpakTuyeckas padora Ne 6: Biusinue remnepatypsl M pH cpenbl Ha neiicTBre (epMEHTOB
(ammtassr).

4. buorexHoJiorus Ha cjayxkoe y awoaei (6 4).

buotexnonorus B meauiinHe. HoBbie MeToIbI cenekuuu pactenuii. O6aactu mpuMeHeHHs
TPaHCTEHHBIX pacTeHUH. B3 onTuMHCcTa U CKENTHKA HAa TEHHOMOIU (UITMPOBaHHbIE
IIPOYKTHI IUTaHUs. BUOTEXHOJIOTUA U ATHKA.

IpakTuyeckas padora Ne 7: [IuieBbie MpoOayKTHl U 3I0POBBE YETOBEKA.
V. TpeGoBaHusi K yPOBHIO MOATOTOBKH y4AIMXCH.

3HATL/ HOHUMATh:

® COBpPEMEHHOE OTPEe/ICIICHHE OMOTEXHOJIOTU N, ITAIBl PA3BUTHS OMOTEXHOJIOTU Y,

® OCHOBHBIC OTKPBITHS B 00J1aCTH IIUTOJIOTHH, FTCHETUKH, OMOXUMHU U, MOJICKYJISIPHOM OMOJIOTHH,
CIIOCOOCTBYIOIIME PA3BUTUIO OMOTEXHOJIOTUH;

® 00BEKTHl OMOTEXHOJIOTHH;

® METO/IbI KIICTOYHON U TEeHHOW MHKCHEPHH;

e SBJICHUS TPAHC(POPMAIIUU ¥ TPAHCIYKITUU KaK IyTH €CTECTBEHHOTO

® I3MCHCHHUSI TCHOTHIIOB MUKPOOPTAaHMU3MOB;

® IyTH U BO3MOXXHOCTH II€JICHATIPABICHHOTO HU3MEHEHU S YEIIOBEKOM;

® TCHOTHUIIOB OPTAHU3MOB JJIsI ICIIOJIb30BAHHS B CBOMX I1EJISIX;

¢ OHOJIOTHUIO KTOHUPOBAHHBIX U TPAHCTEHHBIX OPTAHN3MOB;

e oOytactu mpuMeHeHus TP pacTeHunid; TOCTH)KEHHS OMOTEXHOJIOTUH B 00JIaCTH METUITUHBI,
STHUYECKHE IPOOIEMbI OMOTEXHOJIOTHH.

YMeTh:

® O0BSACHATH NPUUMHBI TUBdEepeHIMALNY KIETOK Ha TeHHOM YPOBHE, BIIMSHUE BUPYCOB,
OaxreprodaroB, MIa3MHJ Ha €CTECTBEHHOE N3MEHEHUE HACIeICTBEHHBIX CBOMCTB KIETOK,
BEKTOPHBIX CUCTEM Ha LIeJICHAPaBJICHHOE U3MEHEHN € T€HOMa OPTaHU3MOB, TUTATEIbHBIX CPEJL
Ha pa3BUTHUE [10CAA0YHOIO MaTepuaia Ipy KJIOHAJIBHOM Pa3MHOKEHHUH, POJIb JOCTUKEHU I
OMOTEXHOJIOTUH Il HAYYHO TEXHUYECKOTO MPOrpecca;

® YCTaHABJIMBATh B3aMMOCBS3H MEXK/y TEHOTUIIOM U CBOMCTBOM OpraHM3Ma, CyOCTpaToM H
AKTUBHOCTBIO TEHOB B KJIETKAX MPOKapUOT, CBOICTBOM TOTUIIOTEHTHOCTH U Pa3BUTHEM LI€JI0TO
pacTeHus U3 OAHOM KIIETKH;

® OMHCHIBATH ATAIlbl MUKPOKIOHAIBHOTO PAa3MHOKEHUS PaCTEHUH, KIOHUPOBAHUS
0eCr03BOHOYHBIX U T03BOHOYHBIX KMBOTHBIX, IOJTY4CHHE MOHOKIOHATIBHBIX AaHTUTEIL,
CO3JJaHHE BEKTOPOB;

® CPaBHHUBATh OOBEKTHI OMOTEXHOJIOTHH, METO/IbI KIIETOYHOW U TCHHON NWHKEHEPUH, SBICHUS
TpaHchopMaIuy U TpaHCAYKINH, tuddepeHunanuu 1 neaudpepeHuanum, MeTo Ibl
TPaJUIIMOHHON CETICKIIMH C OMOTEXHOIOTHYECKUMHU METOIaMH CO3JJaHHSI ITAMMOB, COPTOB H
HIOPOS;



® BBISIBJISATH POJIb JEPMEHTOB B KOHCTPYHPOBAHUH BEKTOPOB, KIIETOK HOBOTO TUIIA, POJIb A-dara B
CO3JJaHM Y TEHOMHBIX OHOIHOTEK.

VI. Ilepe4eHb yue OHO-MeTOAMYE CKOM JIUTE PATYPbI.

JIsl vda XCH .

1 OcnoBbl Ouotexnosoruu: 10-11 kraccel: yauedHoe mocodue// bubanoreka yaeOHBIX
kypcos/ E.A.Huxumosa — M.: Bentana-I'pag, 2023

2 Hanupo A.C. Mukpobuonorus: 10-11 knacesl: yueOHOE ocobue s ydanmxcs
obmeobpazoBarenbubix yuapesxaenuit / .C.11lanupo. — M.: Bentana-I"pad, 2023. —272
c.- ui1. (bubnuoreka yueGHBIX KypcoB).

ﬂ.]'lﬂ YUMTEJA:

1 OcuHoBbl Onotexnosnoruu: 10-11 knacesl: yaeOHoe mnocobue/bubnnorexa yaeOHbIX
kypco/ E.A.HukumoBa — M.: Benrana-I'pad, 2023

2 IHanupo A.C. Mukpobuonorust: 10-11 knacesl: yueOGHOe mocoOue A ydanmxcs
obmmeoOpazoBatenbHbIx yupexnaenuit / S.C.1Hanupo. — M.: Bearana-I'pad, 2023. —272
c.- ui. (bubnmoreka y4eOHBIX KypCOB).

3 Mukpobuonorus: 10 — 11 xnaccel: meroauueckoe mocodue.- M.: Bentana — I'pad, 2022.
— 64 c. — (bubnmoTteka y4eOHBIX KypCOB).

4 Bopob6seB A.A., Kpupomenn FO.C., [llnpodokos B.Il. Meaunuackas u canutapHas
MHUKPOOHOIOTUS: Y4eOHUK IJIs CTYACHTOB BY30B. — M.: Akanemus, 2023.

HNurepHeT pecypesbl:

| www.itn.ru,

2 www.zavuch. info,

3 www. 1september.ru,

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

5 http//collegemicrob.narod.rw/microbilogy/ (MUKpPOOHOIOTHS)
6 myshared.ru (mpe3eHTaUU IO MUKPOOHOIOTUH )

7 ru.mobile.wikipedia.org ( cioBapb TEPMUHOB)

8 youtube.com ((pHIIBMBI O TOCTHIKCHUSIX OMOTEXHOJIOTHH )

9 http//www.biotechnolog.ru

VIII. Pexomenayembie TeMbl pedepaToB U IPOEKTOB AJIA YYALIMXCH.

1. CooOmienusi:
1) UcTopust GMOTEXHOJIOTHH.
2) YueHble 3aHUMABIIMECS U3yYEHUEM HOBBIX OMOTEXHOJIOTUH.

2. PaboThI Hccie10BaTeJIbCKOI0 XapaKrepa:

1) «lonoxuTenpbHOE U OTPUIIATEIHHOE B OMOTEXHOIOTHI.
2) «buotexHonorus B OBITY».

3) «KioHupoBaHME 3a UM IPOTUB 7».



4) «lJonp3a ot JICKAapCTB MMOJIYYCHHBIX OMOTEXHOJOTHYSCKIMHU METOAaMU»

3.IlepeyeHb MPOEKTOB /JIsl CAMOCTOSITEJILHOM 1eATEJIbHOCTH:

1. T'eHHas MH)KEHEPHUS: IEPCIEKTUBBI Pa3BUTH L.
2. OpranusMsl — JOHOPBI U PELIUIINEHTHI EJICBBIXTEHOB.
3. buonornyeckas BolHa— ONACHOCTH JUIsl YEJIOBEYECTBA.

Peanu3anusi 1a0opaTOpHOM U NMPAKTHYECKOH YACTH.

JlaGopaTopnasi padora Ne 1 «CTpoeHHE paCTUTEIIBHOM U OaKTEPUATIBLHON KIETOK.
JlabopaTopnasi padora Ne 2 « zyueHue ApOXIKEBBIX KIETOK».

JladopaTopuasi pa6ora Ne 3. «[IprcrocoOaeHHOCTh pacTeHHH K YCIOBUSAM BHEIIHEH CPEJIbI».
JladopaTopuasi padora Ned4 «CTpoeHUE KIETOK KPOBH.

JladopaTopnasi padora Ne S «M3yueHue mniecHeBBIXTPUOOB (Oeast U cu3as MIICCEHB)».
JlaGopaTopnasa padora Ne 6«Bnusnue temneparyps! 1 pH cpenbl Ha neficTBre pepMeHTOB
(amMua3pI)».

JlabopaTopHas padora Ne 7« IuimeBrple NIPOAYKTBI U 310POBbE YEIOBEKAN.



VII. KAJIEHIAPHO - TEMATUYECKOE IINITAHUPOBAHMUE.

yueOHoro kypca «buorexnosaorus»

aas 10 kaacca.
(34 yaca, 1 yac B HejeJII0)

Ne | Pasnea mporpammbl. | THIL | 3 6nvenThI copepxanusi. OCHOBHbIE TpeOoBaHUA K YPOBHIO JlabopaTopHble U NPaKTHYECKUE
Yp | Tema ypoka. YPOK | LousiTus. 3HAHMI y4almXxcs. padoThI, 1eMOHCTPALUM, ONBITHI.
OK a
a
1. 2. 3. 4. 5. 6.
1. buortexHoJsorus: npouvioe u Hacrosiiuee (9 yacon)
1. 1. buotexnonorus, | KY | Dransl pa3BuTHs OMOTEXHOIOTUY. 3HaTh COBPEMEHHOE Tabnu1ie! KII€TKA, CTPOCHUE sA7pa,
ee 3a/1auu OIpeesieHNne CTpOEHHUE MOJIEKYJIbI OeliKa,
OMOTEXHOJIOTHH. monens JTHK, LHOP, repbapusbie
00pasIibl.
2. | 2. BepmukynstuBu | KVY buorymyc «BepMuk» — 310 3HaTh 4TO TaKoe Tabnuia KkobuaThIe YEPBU, KUBHIC
poBanue. Paznbie MIEPErHON, TOJYYEHHBIN C TOMOIIBIO BEPMHUKYJIUPOBAHUE, €TO JIO’KJIEBBIC YEPBU B SILMKE C
B3[JIS/Ibl HA OJHY BEPMUKYITHPOBAHUS — MEPepadOTKI IPEUMYILECTBA U OYBOii, GHorymyc,
U Ty XK€ Pa3IMYHBIX OPraHUYECKUX OTXO/0B HEJIOCTaTKH.
npobiemy. KpPacHBIM KT (OPHUUCKIM YEPBEM.
3. 3. Camasg maBHas KY JHK, u e€ crpoenue, 3HaueHue, 3HaTh 00 OTKPBITUIX Mopgpens JIHK, Tabnuis: crpoenue
MOJIEKYJIa KUBOM Bo3moxkHocTu.PHK. LUTOJIOTU U, TEHETUKH, JAHK 1 PHK, ypoBHU opranuzanuu
NPUPOJIBI. ouoxumun, monekynspuor | JIHK, ypoBHH ymakoBku u3
Oouosoruu, NEHOIIacTa U HIHYPOB, PUCYHKH.
CIOCOOCTBYIOLIEH
pa3BUTHIO OMOTEXHOJIOTUH.
4. | 4. OObeKkTHI KY | O0bexkramMu OMOTEXHOIOTUY ABISAIOTCS | 3HATh OOBEKTHI Tabnuna ctpoeHue 6akrepui,

(Ouonormueckue

pa3IMYHbIE IPEICTABUTEIH KUBOU

(OMOJIOTHYECKHE CHCTEMBI)

JIPOKIKEH, pACTUTEIBHBIX U




CHCTEMBI) MPUPO/IbI, KOTOPBIE ACIATCS HA TPU OMOTEXHOJIOTU Y. KUBOTHBIX KIIETOK.
OMOTEXHOJIOTUH. HaJl1apCTBa: aKapuOThI
IIpoxapHOTHI. (6e3bsiepHbIe), MPOKAPUOTHI

(mpeabsAepHBIE) U DYKApUOTHI

(anepHbIe) U 5 apCTB: BUPYCHI,

Oaxkrepuu, B TOM YHCIIE

MHUKPOCKOITMYECKUE BOJOPOCIIH,

rpHuOBbI, a TAKKE PACTCHUS U

YKUBOTHBIE, B TOM YHCJIE MPOCTEHIINE.

5. Ctpoenue IIpak | CtpoeHue n opraHOu bl KIIETOK. 3HATh CTPOEHHUE KIETOK U [TpoOupku c KyIbTypoil CEHHOM
OakTepHaNbHOM, | TUKY yYMEThb Ha3bIBaTh OCHOBHBIE | MAJIOYKH, MUKPOCKOIIBI,
pacTUTENBFHON U | M OpraHouAbl U GyHKIINH MpEMETHBIE U TIOKPOBHBIE CTEKIIA,
KUBOTHOM KIETOK OakTepuii u MUTETKH, IPENapOBAIbHbIE UIJIBI,
KJIETOK. pacTeHU; TOIB30BATHCS ¢unpTpoBanmbHAs Oymara, TOTOBBIE

MUKPOCKOIIOM U HaOIOAaTh | MHKPOTIPEapaThl PACTHTEILHBIX U

3a KJIETKaMH. JKUBOTHBIX KIETOK, Tylb. JIP Ne 1
«CmpoeHue pacmumenvHou u
OakmepuanrbHOU KNemoKy.

6. OOBEKTHI KY CTpoeHure n OpraHoOU bl KIETOK. 3HATh CTPOEHHUE KIETOK U Tabnmia cTpoeHue OaKTepHid,
(6buonoruueckue YMETh Ha3bIBaTh OCHOBHBIE | JIPOXIKEH, PACTUTEIBHBIX U
CHCTEMBI) OpraHoubl U PYHKITUU KUBOTHBIX KIIETOK.
OMOTEXHOJIOTUH. KJIETOK 2YKapHOTOB;

DYKapHOTHI. MOJIb30BATHCSA
MUKPOCKOIIOM U HaOII0AaTh
32 KIETKaMH.

7. Usyuenue [Ipak Crtpoenue n opraHoH bl KICTOK. 3HaTh 0 crrocobax [Tpobupku ¢ KynbTypol JpoxoKe,
JIPOMKAKEBBIX TUKY Pa3MHOXKEHHUS KIETOK, MHUKPOCKOIIbI, TPEAMETHBIE U
KJIETOK. M yMeTh paboTath C MOKPOBHBIE CTEKIIA, MUIIETKH,

MHUKPOCKOIIOM. NpenapoBaIbHbIE UIJIbI,
¢unsTpoBanbHas Oymara. JIP N2
« H3yuenue 0podrcoicesbix Kiemoxn.

8. CoBpeMeHHbIE KY I'enHas u KIE€TOUYHAS UHXKEHEPU S — 3HaTh 0 METOJAX TaGmu1bl ¢ M300paKEHUSIMHU

METO/IbI SBJISIFOTCS] BAXKHEHUIIMMHU METOAAMHU OMOTEXHOJIOTHH. pacTeHuil, ABOMHOE




OUOTEXHOJIOTHUH.

Knerounas
WH)KCHEPHSI.

(MHCTpYMEHTaMM ), JIEKAIMMH B
OCHOBE COBPEMEHHOI
OMOTEXHOJIOTHH.

MeTobl KIETOYHON MHKEHEPUU
HalpaBJIeHbl Ha KOHCTPYUPOBAHHE
KIeTOK HOBOTO THIa. OHU MOTYT OBITH
HCIIOJIB30BAHEI JIJISI BOCCO3AaHHUS
JKM3HECIIOCOOHOM KIIETKH U3
OTJIETBHBIX (PArMEHTOB Pa3HBIX
KIETOK, IJI1 00beIUHEHMS LETbIX
KJIETOK, MPUHAJIEKABIIMX
pa3IMYHBIM BUJaM ¢ 00pa3oBaHUEM
KJIE€TKU, HECYIIIE Te€HETHUYECKUU

MarepHall 00euX UCXOAHBIX KIETOK, U
JIPYTUX ONepanuii.

OIINIOAOTBOPCHUC Y HBETKOBBIX
pacTeHuii, CTPOCHHE MOJIOBBIX
KJIETOK >KHUBOTHBIX.

9. CoBpemeHHbIE
METO/IbI

OUOTEXHOJIOTHH.

T'ennas
WH)KEHEPHUSL.

KY

['eHHO-MHXEHEPHbIE METOIbI
HalpaBJieHbl HA KOHCTPYHMPOBaHUE
HOBBIX, HE CYILIECTBYIOIIMX B IIPUPOJIE
coueTraHuil reHoB. B pesynbpraTe
IPUMEHEHHU s TeHHO- UH)KEHEPHBIX
METOJ0B MOXHO IOJIYy4aTh
pPEeKOMOMHAHTHBIE

(Mo UITMPOBAHHBIE) MOJICKYJIBI
PHK u JIHK, a5 yero npounsBoauTcs
BBIJIEJIEHNE OT/AETIbHBIX TEHOB
(KoIMpYIOUMX HYXHBIM IPOIYKT), U3
KJIETOK KaKoro-Jmbo opraHu3ma.
[lociie mpoBeneHUs ONIPEIETIEHHBIX
MaHUTYISIUN ¢ STHMHA TeHAMHA
OCYILECTBJISIETCS] X BBEJICHUE B
Jpyrue opraHusMel (6akTepuu,
JIPOXKKU U MIIEKOTTUTAIOIIE),
KOTOpbIE, MTOJY4UB HOBBIM IreH (TeHbI),

3HaTh 0 METOAaX
OHOTEXHOJIOTHUH.

TaGmu1bl ¢ N300paKEHUSIMHU
pacTeHuil, CTpOCHUE
OaxkTepuanbHON U KUBOTHOM
ki1etok, moaens JJHK, moaens-
annnukanus «[ eHHas HHKESHEePHU s».




OyIyT CHOCOOHBI CHHTE3UPOBATH
KOHCYHBIC MPOAYKTBI C U3MCHCHHBIMU,
B HY)KHOM YEJIOBEKY HallPaBJICHUH,
cBoiicTBamu. IHBIMU cTTOBaMU, TeHHAS
WHKEHEPHS TTO3BOJISIET TIOJTy9aTh
3aJlaHHbIe (KeJlaeMbIe) KauecTBa
M3MEHSIEMbIX UJTU T€HETUYECKH
MOIII/I(bI/II_[I/IpOBaHHLIXOpFaHI/I3MOB HIJIN
TaK Ha3bIBACMBIX «TPAHCICHHBIX>>
pPaCTeHU U )KUBOTHBIX.

2. KileTouHasl HHXKEHE

usi (8 yacoB)

104 1. Kynbrypa Jlexy | KynpTuBupyemble KIETKH BBICIIMX 3HATh O OCHOBHBIE IOHATUA | TaOauIbl BHYTPEHHEE CTPOCHU T
KIETOK BBICIIUX | U pacTeHHI MOTYT pacCMaTpUBAThCS KaK | U JTAIlbl. pacTeHUil, 30HbI KOPHS,
pacTeHui. TUTMTUYHBIE MUKPOOOBEKTHI, MOMEPEYHBIN Criu cTe0s,
Knonansuoe JIOCTATOYHO MPOCTHIC B KYJABTYpPE, 4YTO MUPOKIOHAJIFHOE Pa3MHOKEHUE
MUKPOPa3MHOXKe MO3BOJISIET IPUMEHSATH K HUM He pacTeHuil, HaTypalbHbIe OOBEKTHI.
HUE PACTCHUH. TOJILKO amlMaparypy U TEXHOJOTHIO, HO

U JIOTUKY 3KCIIEPUMEHTOB, TTPHHSATHIX
B MuKpoOuonoruu. KinonansHoe
MUKPOPa3MHOKEHHE PACTeHHUIA.

11] 2. BropuuHsbrii KY | KynbTypbl pacTHTENbHBIX KIETOK 3uarh nonstue Bropuunblii | 'epbapuit «OCHOBHBIE ceMelicTBa
MeTaboJIn3M MOTYT CHHTE3UPOBAThH CAaMBbI MeTabOoJIM3M PACTUTEIBHBIX | PACTEHHI», KOMHATHBIE PACTCHUS
pacTUTENBHBIX pa3Ho0Opa3HbIe 0 XUMHUECKOH KYJIBTYP.

KYJIBTYD. HPUPOJIE BELIECTBA. CPEIU HUX
a¢upHBIC Macna, PeHOIbHBIC
COEIMHEHHU S, AITKATIOUTbI, CTEPOUIBI,
TEPIICHOUIBI U JIP.

12| 3. Ilpucnocobnenn | I[lpax | [Ipucrnoco6ieHHOCTh pacCTEHUMH. 3HaTh O Mpolecce. MUKpPOCKOIIBI, JTYIbI, TUCThS
OCTb PacCTEHUN K | TUKy | BeimenutenpHasi akTHBHOCTh repaHu OOBIKHOBEHHOU U
YCIIOBHSIM M pacTeHU SABIISETCS IPOSIBIICHUEM JYIICTOH, aneilbCHHOBas KOKYpa,
BHEIIHECH CPE/Ibl. (GyHIaAMEHTAITBHBIX CBOWCTBABCEX KOPOOKH CO CITUYKaMH, TOTOBBIC
Beinenenue YKUBBIX OPIaHU3MOB B BUY MUKpOIpenapaThbl KIEeTOK
MPOJYKTOB HE00X0IMMOCTH UMETH BO3MOKHOCTh SMUJIEPMUCAINCTA KPATIUBHI.




BTOPUYHOTO
MeTadoaImn3Ma.

oOMeHa BelIeCTBAMU M dHEPruen ¢
OKpYXKarolen Ccpeaou.

JIP Ne 3. «lIpucnocobnennocmo
pacmenuil K ycliosusim gHeuHell
cpeovly.

13] 4. KinonupoBanue KY | OcHOBHBIE IOHATHS KIOHUPOBAaHUE, 3HaTh OCHOBHBIETOHATHS, | TabmuIBl ¢ M300pakeHUEM
MTO3BOHOYHBIX PEKOHCTPYKIUS KIETOK. MPOLIECCHI. KUBOTHBIX TUIIOB
KUBOTHBIX. Kumeunononoctasle, [Inockue
PexoncTpykius yepsH, KonbuaTsle 4epBH,
KJIETOK. SMOPHOHAIBHOTO Pa3BUTHSL.
14) 5. Ucropus KY | Jonnu He ObL1a cCaMbIM NTEPBBIM 3HaTh OCHOBHBIE MPUHIMIBI | Tabauiia raMeToreHes, OCHOBHbIE
HOSIBJICHUS HA KIOHOM JKHBOTHOTI'0, HO CTajia caMoi KIOHUPOBAHHUSL. 3Tanbl KIOHUPOBAHU S )KUBOTHBIX.
CBET OBIIBI 3HaMeHuTOou. B Pocnune cBoil yerex
Jomnu. JIEpKaJli B CEKPETE 110 TEX 0P, IOKA
HE y/1aJI0Ch 3al1aTeHTOBATh CaMmy
OBEYKY U BECh IIPOLIECC €€ CO3TaHusl.
Yuuepcuter Pocnuna mosyun
oT BcemupHo# opranuzanuu
10 OXpaHE NHTEIUIEKTyalIbHOU
COOCTBEHHOCTH SKCKIIIO3UBHBIE
NaTEHTHBIE [TpaBa Ha KIOHUPOBAHHUE
BCEX OpPraHu3MOB BIUIOTH 70 2017
roja.
15] 6. AnTuTenau KV | B Hacrosiiiiee BpeMsi TOBOJIbHO YacTo | 3HATh MoHATHe aHTHTeNa | Tabnnna «KineTku KpoBm»,

AHTUTCHBI.

METOJJaMH OMOTEXHOJIOTHH U/UITN
TEeHHON HHKXEHEPHUH MOJIy4aroT
UMMYHOTJIOOYITUHBI, TPOIYIIUPYEMbIE
OJIHMM KJIOHOM K1eTOK. OHH
HAa3bIBAIOTCS MOHOKIIOHATLHBIMH
aHTuTenamu. Ix mpoayneHTs —
KIETKU -THOPUIOMBI, SIBJISTFOIIAECS
MTOTOMKAMH, TIOJTyICHHBIMH TTPU
cKkpenmBaHuu B-mumdornura
(TuTa3MaTH4YeCKOr KIETKH) C

AHTUTCHBI, UX pOJH) B
OMOTEXHOJIOTHUH.

«MMyHHBIN 0TBET», «CTpOeHUE
aHTUTCHa», TOPC YEIOBEKa,
MHUKPOCKOIIBI, MUKPOIIPENIapaThl

KPOBM JIATYLIKM W yesnoBeka. JIP Ne
4
«Cmpoenue Knemox Kposuy.




OIlyX0J1€BOM Ki1eTkoil. OT
NJIa3MaTU4eCcKON KIETKU-TuOpuioma
HaclleyeTcsl CIOCOOHOCTh K CHHTE3Y
AQHTHUTEIL, a OT OIYXOJIEBOU KIETKU —
CIIOCOOHOCTD AJIUTENBHO
KYJIbTUBUPOBAThCS BHE OpraHu3Ma.

16] 7. IlomyueHue Jlexny | OcHOBHBIE METO/IBI COBPEMEHHOMN 3HAaTh O NOJYYEHUU U Tabmuer «CoctaB KpoBHY,
MOHOKJIOHAJIbHBI | U KICTOYHON MHKEHEPUU -T U O P U 1T paboTe MOHOKIaHAJIBHBIX «CTpoeHne aHTUTEeHaY, «DTalbl
X aHTUTEN m3an us (uwim Gy3us) UpEeKOHCT | aHTUTEN. MOTy4eHUs THOPUIOMY,
METO/IaMH P Y K I U S KIETOK. pa3aTovHbIN MaTepuai.
KJIETOYHON
UHKCHEPUH.
17] 8. O6obmarommee 3aue | OCHOBHBIC TOHSTHUS U TPOIIECCHI OOnekTel OnoTexHonorny; | MHIMBUyanbHbIE MATEPUAIIBI
3aHsTHE TI0 THOE | TEMBI. METOJbl  KIETOYHOH  H
TeMaMm: 3aHs TeHHOI HHXXEHEepUU;
«buorexHosnorus | Tue SBJICHUS TpaHCchopMaluu U
: IpOLIIOE U TPaHCIAYKIMH  KaK  TyTH
HaCTOsILEe», €CTECTBEHHOIO
«Knerounas U3MEHEHUS T€HOTHIIOB
UHKCHEPHUSD. MHUKPOOPTaHU3MOB;
OyTH W BO3MOXXHOCTH
IeJIeHaI PaBJIEHHOTO
M3MEHEHMS YETIOBEKOM

3. 'ennasi unxkeHepus (11 yacon)




18.

1. Tpaucdopmarnus
y Oakrepuil.

KY

Tpanchopmarus — HanpaBICHHBIN
MIEPEHOC U BCTPAaUBaHUE B
TeHETUYECKU I anmapar KIEeTKU
HEeOOoJIBIIOTo (parMeHTa Yy>KepOoaHOi
JHK. Ona npoucxomut 0e3 yqactus
BUPYCOB — OakTeprodaros.

3HaTh UCIONIL30BAHUE
OaxTepuii B OMOTEXHOJIOTUHU
Y TIOHSATHE TPaHCHOPMAITHSL.

Cxema «Tpanchopmarus», MoieNb
moutekyasl JTHK.




19/ 2. Bupycs u KY | Bakmepuu — >1o nacrosmpe kieTkd. | 3HaTh OCHOBHBIE NOHATUA. | Tabmuubl «Bupycsl»,

Oaxrepuodaru. Y HuX uMeeTcsl Bce He0OXoAUMOoe ISt «bakrepuogarn», noprper .M.
BBIPaOOTKU SHEPIUU, CHHTE3a HBaHOBCKOTrO, KOMHATHBIE
HEOOXOAUMBIX ISt IIECTPOJIMCTHBIE PACTEHUS.
KU3HEJIEATEIbHOCTH BEIECTB, a
TaKKEe VISl pa3MHOXKEHU . BOT TOJIBKO
aapa 'y OakTepuil HeT — FeHeTHYECKH
MaTepua HaXOJUTCs IPsIMO B
UTOIIa3Me (BHYTPUKIETOYHOM
KUJKOCTH). Bupycet — camas
OpUMHUTHUBHAS (OpMa KU3HH, CTOSIIASL
Ha IPaHUIE MEKy KUBOU U HEXKUBOU
npupo1oi. OHU COCTOSAT JUIIb U3
reHerndeckoro mMarepuana (JJHK nmu
PHK), «ymakoBaHHOTO» B OCIIKOBYIO
000JI0UKYy.

20/ 3. HesBanbie KY 3abosieBaHys pa3IMYHbIC, BBI3BaHHBIE | 3HATH OCHOBHBIE MOHATUA. | Tabmuusl crpoenne JJHK, PHK,
«@OCTU», OakTepusIMH U BUPYCAMH. OuocuHTe3 O0enKa, BUPYCHI,
KOTOPBIE perMkanuonHas Buika, LIOP
CTaHOBSTCS
X0351€BaMu
IIOJIOKEHU .

21| 4. TpaHcmykuwus. KY Tpancaykuusi (0T jat. transductio— | 3HaTh MOHATHE TaGmuibl BUpYCHI, OakTepruodary.

HepCMCH.ICHI/Ie) — Iponecc

TPaHCIYKIUS.




nepenoca dakrepuansioi JIHK u3
OJIHOU KJIETKH B

npyryto Oakrepuodarom. OOrmas
TPAHCIYKIIUSI UCIIOIB3YETCS B
reHeTHKe OakTepuii

JUIS KapTUPOBAHUSI TeHOMA U
KOHCTpYHpOBaHUs mraMMoB. K
TPAHCIYKIIUHU CIIOCOOHBI KaK
yMepeHHbIe (paru, Tak u
BUPYJICHTHBIE, IOCIIETHUE, OJJHAKO,
YHUUTOKAIOT MOMYJISIINIO OaKTepuil,
MOATOMY TPAHCIYKITUS C KX TTOMOIIIHIO
HE UMeeT OOJIBIIOr0 3HAYEHUS HU B
NpUpPOJIe, HU IIPU MPOBEACHU U
UCCIIEOBAHUM.

22! 5. bakrepun [Ipak | Okazanoce, 4TO B pacro3HaBaHUU 3HaTh OCHOBHBIE c1ocoObl | Tabmuib! «brnoTexHonornyeckoe
3alMIIAOTCS. TUKy | aykepoassix /JJHK ygactByroT He 3aIMTEI Y OAKTEPH. pou3BoAcTBO bABy,
M TOJIBKO CHelicephl, HO U JYKapHOTUYECKUE U
OTpaHUYMBAIOIIME CTIeiicep MIPOKAPUOTHYECKUE KIIETKH,
(parMeHThl MaJMHIPOMHBIX IJIECHEBbIE IPHObI, MUKPOCKOIIBI,
noBTopoB. Ecinu npu cnapuBanuu JYTIBI, IPEIMETHBIE CTEKIIA,
crPHK ¢ JIHK xommiiemeHTapHbIM MpenapoBaIbHBIC UTIIBI, KYJIbTYpa
OKa3bIBAeTCsl HE TOJIBKO cIeicep, HOU MYKOpa U CHU30M MJIECeHH.
OKPYXKAIOLHE  CTO HYKICOTH/BI, TO JIP Ne 5 «H3yuenue niecrnegolx
crPHK ysnaer «poanyio» IHK, n 2puboe (benas u cusas niecems)y
UMMYHHAs aTaka HE MPOUCXOTHT.
Ecnu e cnapuBaeTcs TOJIBKO crieiicep
crPHK, T0 3T0 03HauyaeT 4y:xepoaHyro
1ernouKy, u Torna oenku Cas
M30aBJIAIOTCS OT Hapa3u THYECKON
JIHK.
23| 6. bopwba [Ipax | B3auMooTHOIIEHSI BUPYCOB U 3HaTh 0 crocobax 6OpPHObI Tabnuibl cTpoeHue 6enka,
Oaxrepuit TUKy | Oakrepuil. Oaxrepuil MPOTUB BUPYCOB. | KIEHcCTep, ITaTUBbI, IPOOUPKH,




IPOTHB M IUTETKU, CIIOHA YEJI0BEKa,
BUPYCHOM pactBop Hozaa, 10%-ii pacteop HC],
UHQEeKINHU, WIH CTaKaHbI C XOJIOAHON BOJOW MM
[Ipuponusbrii JBJOM, TEMJION BOJOU, KapaHJaml
CKaJIbIIENb IO CTEKILY.
paspesaet JIHK. JIP Ne 6« Brusnue memnepamypul u
PpH cpeodwt na oeticmeue
Gepmenmos (amunazol)»
24| 7. Bekrop KY | OgauMu u3 mydnmx HocHUTenen i 3HaTh YTO TAKOE BEKTOpa Tabmuna JTHK, ctpoenue smpa,
00X BBECHUS UY)KEPOJHOU HHPOpMallMy | epeMeH B OMOTEXHOJOTHH, | XPOMOCOM, KJIETOK MPOKapuoT,
MepeMeH. B JKUBOTHYIO KIIETKY SIBJISIIOTCS U KaKiX BUJIOB OHU BHUPYCOB.
BEKTODA. OBIBAIOT.
25| 8. Meronsl rennoit | Jleki | Pectpuxkius , murupoBanue, 3HaTh OCHOBHBIC METO/IBI Mopens JIHK, TaGnuisr.
UH)XEHEPHH. us TpaHcgopmalus, CKpHHUT. TeHHOU HHXEHEPUH.
26] 9. Perynauus KY | OcoOeHHOCTBIO TPOKAPUOT ABJISIETCS 3HaTh OCHOBHBIC NOHATHSA. | TaGIUIBI CTPOEHUE MOJIEKYJIBI
aKTHUBHOCTHU TpaHnckpubupoBanue MPHK co Bcex 0enKa, TpPaHCKPUIIIIUHU, OMOCHHTE3a
TeHOB Y CTPYKTYPHBIX T€HOB OIIEpPOHA B BHJIE OenKa, CTpOeHHE OTEpOHa,
IPOKAPHOT U OJIHOTO MOJUIUCTPOHHOTO perymnsiiusi CuHTe3a Oernka.
JYKapuoT. TPaHCKPHUIITA, C KOTOPOTO B
JabHEeHIeM CHHTE3UPYIOTCS
OTJICTIbHBIC TENTHIBI.
27{ 10.«Paborta» renoB | Jlekiy | OrpoMHOE KOJTUYECTBO 3HaTh MOJIEKYIISIPHOE TaGnuibl cTpoeHue Oenka,
B 4YXKEPOJIHBIX us OMOJIOTMYECKUX UCCIIEJOBAHUM KIOHUPOBAaHHUE. O6uocuHTe3 6€Ka, CTPOCHHE TPO- U
KJIETKaX. Ha4YMHAETCSI C OJTHOTO MPOCTOIO JYKapuoT.
NENCTBUSI— B KIETKY BHOCHTCS
YYXKEPOJHBIN T€HETUYECKU I
MaTepuai. OTo AelcTBUE
Ha3bIBAETCS MONEK)IAPHLIM
KIIOHUPOBAHUEM.
28] 11.06006meHue no 3aue | TTOBTOPHUTH OCHOBHBIC ITOHSTHSI. 3HaTh OCHOBHBIE NOHATHUS. | VIHIMBUAyaIbHbIE KAPTOUKH.
teme «[ eHHas T




HHIKCHCPU .

4. BUOTEXHOJIOTUS HA CJIy:K0e

y Jrwaei (6 yacos).

29] 1. buorexnomorua | Ilpak | bHOTEXHOIOIUS 3HAYUTEIBHO 3HaTh 0 BaskKHEHIMX dTanax | TabJuIbl COCTaB KPOBH,
B MEIMITUHE. THKy | 00Jerdaer pa3pabOTKy HOBBIX OMOTEXHOJIOTUH B XpOMOCOMHBIN HabOp YenoBeKa,
M JIEKApCTBEHHBIX IIPEMapaToB, Aefas X | MEJUIUHEIO CXeMbl HacJIeI0OBaHU S TPU3HAKOB,
OBICTPOACHCTBYIONIMMHU, JICIICBBIMH, VIIAKOBKU MPOJIYKTOB MUTAHMUS,
Oe3omacHbIMU U OoJiee Tabnuibl «CocTaB MUILEBBIX
3(peKTUBHBIMH. HIPOJIYKTOB U UX KaJJOPUHHOCTHY,
«[lepeueHb XMMUUYECKUX
0003HaYCHUH MUIIEBBIX J00aBOKY,
pydHas Jyna, pydka, TeTpajb.
JIP Ne 7«lTuwesvie npooykmul u
300p0Bbe UEN0BEKAN.

30{ 2. HoBble MeTOMBI KY buorexnomorns xak 3HaTh 00 MCIIOIB30BAHUU TaGnu1bl AAPO pacTUTEITHEHON
CEJIEKIUH IIPOU3BOACTBEHHOE HAIIPaBJICHUE METOJIOB CEJIEKIIUU B KJIETKH, KAPUOTHII, CTPOCHUE
pacTeHui. UCIIOJIB3YIOIIee OMOIOTHYECKIE OMOTEXHOJIOTUH. IPOKAPHUOTUUYECKON KIETKH,

00bekThI. [lomydernue mpoykToB repOapHbIe 00pa3IIbI

OpOKEHHUS C TOMOUIBIO IPOAOKEH. CEJIbCKOXO035M CTBEHHBIX PACTEHUM.
[lonyyenue opraHuYECKUX KUCIOT,

BUTAaMUHOB U OEITKOB.

311 3. OGnactu KY TpaHcreHHbIe pacTeHus Tabaka 1 3HaTh OCHOBHBIC TOHATHA. | BbICTaBKa KHUT O TPAHCTEHHBIX
IpUMEHEHUS KapTo(desst, SIKCIPECCUpYIHE TPOIYKT pPaCTeHHSIX U )KUBOTHBIX, TAOIHUIIA
TPAHCTEHHBIX reHa LT-B-cyObennHUIIbI «llonyueHne pekOMOMHAHTHBIX
pacTeHUH. sHTepoTokcHuHa E.coli kieTok nmo C.KoenyuI'. Boitepy».

32 4. Bsnuin Jucn | TeneTnyeckas MHKEHEPHSL 3Harthe 0 poJH TaGnuubl o cenexuuu, repoapHbie
ONTHUMHCTA U yT Mukpoopranu3mMbl UCIOIb3YEMBbIE ISl | TEHETUYECKON MHXKEHEPHHU U | 00paslibl CEbCKOX03CTBEHHBIX
CKEIITHKA Ha TeHHON UHXKXEHEPHUH, IPAKTUYECKOE I'MO. pacTEeHHU, MyJISDKM  PACTEHUM.
TeHHOMOTU(PUITH 3HauYEHUHU paboT MO ITOMY
pOBaHHbIE HaIpaBJICHUIO.

POJYKThI




IIMTaHUA.

33]

5. buorexHosorus
H DTUKA.

Cem
WHap

brosTHka — yacTh ITHKH, U3ydaroIast
HPABCTBEHHYIO CTOPOHY
JIeSITEIIbHOCTH YeJI0BEKa B METUIINHE,
ouosorun. Tepmun mpennoxen B.P.
[Torrepom B 1969 1.

B y3koM cMbIcTe OHOITHEKA
0003HaYaeT KPyr ATUYECKUX MpodIIeM
B cepe MeaUIMHBL. B mmpoxom
CMBICIIe OMOATHKA OTHOCUTCS K
MCCIIEZIOBAaHUIO COITUABHBIX,
9KOJIOTUYECKUX, MEIUIIMHCKUX U
COLIMAJIbHO-TIPaBOBBIX TPOOIIEM,
KacaroIMXcsl He TOJBKO YelIOBeKa, HO
U JTIOOBIX )KUBBIX OPraHU3MOB,
BKITIOYECHHBIX B 9KOCHUCTEMBI.

3HATh OCHOBHBIE IIPOOIEMBI
peraeMbie ¢ TOMOIIBIO
TeHETHYECKHX pa3paboToK u
ITUYECKUE ACTICKTHI.

Mogpens crpoenust JJHK, Tabautipt
10 TEHETUKE YEJIOBEKA U CEIIEKIIUU.

34)

6. IlumeBsie
n00aBKH.

CeMm
HuHap

[MuieBbie 100aBKH — BEIIECTBA,
KOTOPBIE B TEXHOJOTHYECKUX IIEJIAX
00AaBIISAIOTCS B IHUIIEBEIE IPOIYKTEL B
npoliiecce MPOr3BOJICTBA, YITAKOBKH,
TPaHCIIOPTUPOBKHU UJIU XPAHEHUS IS
MPHUIAHUSA UM KEJIaeMBIX CBOMCTB

U T. II.

3HaTh MOHATHE YTO TaKOE
MUINEBbIE NOOABKH, KaKKe
OHH OBIBAIOT, TIIE

M CTIOJIB3YIOTCS, KAaKOIO
TOJIB3Y WJTU BPEJl OHU HECYT
3JI0POBBIO YEJIOBEKA 1
JKMBOTHBIX.

YHoakoBKU ¢ HAANUCIMHU O COCTaBe
BEILIECTBA.

Hroro 34 yacos
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