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IHosicHuTeIbHAS 3aNIUCKA
JlononmHuTeNbHAS 00IIe00pazoBaTenbHas (pa3BUBAIOIIAs) MPOrpaMMa Kypca JIOTIOIHUTEIBHOTO 00pa3oBanus «HOHBI O6HoI0r» pazpaboraHa B

COOTBETCTBHMU C:

denepanbHbIM 3ak0HOM Poccmiickoit @enepamnmm oT 29 nexadpst 2012 1. Ne 273-D3 «O6 o6pazoBannu B Poccuiickoit Denepanum,
[Tpukazom Munnpocsemenust Poccun ot 03.09.2019 Ne467 "O6 yrBepkaenuu LleneBoii Moaenu pa3BUTHS pETUOHAIBHBIX CUCTEM Pa3BUTHS
JIOTIOTHUTEIBHOTO 00pa3oBaHus aerei”
HanmonaneueiM npoexkroM "O6pa3zosanue” - [IACIIOPT YTBEPX/IEH npesunuymom Coseta npu Ilpesunente Poccuiickoit @eneparuu mno
CTPAaTErn4eCKOMY Pa3BUTHIO M HAIMOHAIBHBIM MTPOEKTaM (poToKoI oT 24 nexadpst 2018 r. Ne 16)
[Tpukazom MunuctepcrBa npocsemienus Poccuiickoit @eneparun ot 09 HosiOopst 2018 N 196 «O06 yrBepxkaennu llopsinka opranuzanmm 1
OCYILIECTBIIEHUS 00pa30BaTEIbHON NEATENLHOCTH MO TOTIOJIHUTENbHBIM 0011e00pa30BaTebHBIM TPOrpaMMamM».
VYkazowm IIpesuaenta Poccuiickoit @enepanun ot 7 masg 2018 r. Ne 204 «O HaMOHATBHBIX LEIAX U CTPATETHYECKUX 3aa4ax
pazButus Poccuiickoit @enepanuu Ha nepuon Ao 2024 rogay.
[TocranoBnenunem IlpaButenscrBa Poccuiickoii @eneparmm ot 31 oktsi0pst 2018 1. Ne 1288 «O06 opranu3zamuu mpoeKTHOH eSTETLHOCTH B
[IpaBurensctBe Poccniickoit deneparum.
[Tpukazom MuHUCTEPCTBA Tpya U colabHOM 3amuThl Poccuiickoit @eneparuu ot 5 mas 2018 r. N 298 1 «O06 yrBepkaeHun
npogeccuoHanbHOro cTangapra «llemaror JONnoJHUTEIBLHOTO 00pa30BaHMs JETEH U B3POCIIBIX).
[Tpukazom Muno6puayku Poccun ot 23.08.2017 N 816 "O6 yrBepkaenun [lopsigka mpuMeHEeHHs OpraHU3aIisIMU, OCYIIECTBIISIONUMHU
00pa30BaTENIbHYIO AEATEIBHOCTb, IEKTPOHHOTO 00Y4YEHNUs, AUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMH IPU peanu3aluu
00pa3zoBaTeNIbHBIX MPOrpaMm"

denepanbHOM 1EIeBOM TporpaMmMoit pa3Butus oopazoanus Ha 2016—2020 roawi, yreepkaennas [locranosnenuem [IpaBurenscTa
Poccuiickoit deneparuum ot 23 mas 2015 1. Ne 497

Konnenmumeit pa3BuTHs JOMOTHUTEIBHOTO 00pa3oBaHus AeTeH, yTBepkaeHHas Pacnopsokenunem [IpaBurenscrBa Poccuniickoit @denepamnuu ot 4
ceHTsi0ps 2014 r. Ne 1726-p.

[TocranoBnenue IIpaBurensctBa Poccuiickoit @enepannn ot 02.08.2023 Nel1255 «O Co3naHuy MHHOBAIMOHHOTO HAYYHO -TEXHOJOTHUYECKOTO
uentpa «IOHUTUnapk»;

Pacniopspxenue IlpaBurensctBa Poccuiickoit deneparuu ot 31.03.2022 Ne 678-p (pen. ot 15.05.2023) «O06 yrBepxkaenuu Konnenmuu
Pa3BUTHS JOTIOJHUTEIHHOIO 00pa3oBaHus JieTel U MPU3HAHUM yTpaTuBLINM cuity Pacniopspkenus [IpaBurensctBa Poccuiickoit denepanyu ot

04.09.2014 Ne1726-p»;

IToctanoBnenue [IpaButenberBa aBTOHOMHOTO OKpyra oT 30.12.2021 Ne 634-n1 «O mepax 1o peanusalniy rocy1apCTBEHHOW POrpaMMbl
XaHTbI-MaHcHiickoro aBToHOMHOT0 okpyra— FOrper «Pa3Butre oOpa3oBanusy (npunoxxenus 41, 44). Pacnopsbxenue [IpaBurtenscTBa
aBTOHOMHOTO0 okpyra ot 03.11.2022 Ne 679-pn «O cTpareruu coiualbHO-3KOHOMUYECKOT0 pa3BUTUA XaHTbI-MaHCHIICKOTO aBTOHOMHOTO
okpyra— FOrpsl 10 2036 roga c ueneBbiMu opreHTUpaMu J10 2050 rogay;

Pacnopsoxkenue 3amecturens ['ydepraropa aBToHoMHOT0 okpyra oT 12.09.2023 Ne 416-p «O0 yTBep»A€HUHU MPOrpaMMbl IO HOMYISPU3ALIH
WT cnenunansHOcTel B XaHThI-MaHCHIICKOM aBTOHOMHOM Okpyre— FOrpe Ha 2023-2025 roapi»;



[Mucemo Munnpocsemenust Poccun ot 01.06.2023 Ne AB-2324/05 «O Bueapennu Eannoii Moenu npogeccuoHanbHOM OpueHTaum
(BMecTe ¢ «MeToaMuecKUMH PEKOMEHJAMAMU 110 pealin3aliui Mpo(GOpUEHTAIMOHHOTO MUHIMYMA U1l 00pa3oBaTeIbHBIX OpraHn3aluit
Poccwuiickoit @eaeparuu, pean3yonmx 00pa3oBaTelIbHBIE IPOrPaMMbl OCHOBHOTO OOIIIETO U CPEIHET0 00IIero o0pa3oBaHHsy,
«MHCTpYKIIMEH TI0 TOATOTOBKE K peatn3anuy IpoGopreHTaIlHOHHOTO MUHUMYMa B 00pa30BaTeIbHBIX OpraHu3ausax cyorekra Poccuiickoi
denepanuny);

[MTucemo Munnpocsenienust Poccun ot 01.06.2023 Ne AB-3935/06 «O HampaBieHUH METOIMYECKUX PEKOMEH AN 10 (POPMUPOBAHUIO
MEXaHU3MOB OOHOBJIEHUS COJEPKAHUS, METOJ0B U TEXHOJIOTUN OOyUYEHHs B CUCTEME JOTIOJIHUTEIBLHOI0 00pa30BaHus J1eTel, HallpaBIeHHbIX
Ha TOBBIIIEHHE KAYECTBA JIOMOJHUTEILHOTO 00pa30BaHus JETEeH, B TOM YHCIIEe BKIFOUEHNE KOMIIOHEHTOB, 00ECIeUnBaOIINX (OpMUpOBaHNE
(YHKIIMOHATIBHOM IPAMOTHOCTH M KOMIIETEHTHOCTEH, CBSI3aHHBIX C SMOIIMOHAIBHBIM, PU3NYECKIM, HHTEIIEKTYaJIbHbIM, TyXOBHBIM
pa3BUTHEM YeJIOBEKa, 3HAUMMBbIX JUIs BXOKJIeHUs! Poccuiickoit denepanny B YUCIIO IECATH BEAYIIUX CTPAH MUPA MO Ka4eCTBY 00IIEro
o0Opa3oBaHus, ISl peanu3aliy MPUOPUTETHBIX HAIPABJICHUN HAYYHO-TEXHOJIOIMUECKOTO U KYIbTYPHOTO PAa3BUTUS CTPAHBDY;

[Ipuka3 [lenapramenTa 06 o6pazoBanuu U Hayku XMAO-FOrpsr O6 yrBep:xkaeHnn o01ux TpeOboBaHMil K pa3paboTKe U peaan3anun
JIOTIOJTHUTEIBHBIX 00I1Iepa3BUBAONINX TPOTPaMM TEXHUYECKOM M €CTeCTBEHHOHAaYYHOI HalpaBlieHHOCTEN B 0011€00pa30BaTeIbHbIX
opraHu3anusx, (mHaHcoBoe o0ecrieueHrne KOTOPBIX OCYLIECTBIISIETCS 3a CUET CPEACTB Or0/pKeTa XaHThl-MaHCHICKOTO aBTOHOMHOTO OKpYra—
Orpst ot 13.11.2024 Ne 10-11-2400

VYceraom COILI n.BepxHeka3bIMCKuii;

[TonoxxeHneM o TOTIOJTHUTENLHOM 0011Ie00pa3oBaTeIbHOM MporpaMMe Kypca TonoHuTeNbHOTo oopazoanust COI n.BepxHeka3pIMCKHiA.



AKIVaJbpHOCTE, [IporpamMma co3znana B 1eENsIX ONpeAeNeHUs €AUHBIX MOJIX0J0B K OOYYEHMIO IIKOJBHUKOB IO JOTOJHUTEIHHBIM
00IIepa3BUBAIONINM IPOTpaMMaM ECTECTBEHHOHAYYHOW HAIPABIIEHHOCTH B 00IIE00pa30BaTEIbHBIX OPraHu3alusax XaHThl-MaHCHUICKOTO
ABTOHOMHOTI'O OprFa—IOFpI)I, nomyjapu3daiivii €CTCCTBECHHOHAYYHOTO U MHIKCHCPHOTO O6pa3OBaHI/I$I IOKOJIbBHUKOB B COBPEMCHHOM MUPC.
[Iporpamma HampaBieHa Ha (GopmupoBaHHE OEpEKHOTO OTHOUICHHS K MPHPOJE M CHOCOOCTBOBaHWE OOYYEHHUIO IIKOJHHHKOB Pa3zyMHO
HCII0JIb30BATh HAYYHBIC U TCXHUYCCKHUEC NJOCTHIKCHUA HA Omaro IMPpUPOJAbI U YCTIOBCKA.

JlanHasi mporpaMMa MOMOYKET IPEJICTaBUTh JETSIM LIMPOKYI0 KapTHHY MHpa, OCBOUTh Pa3HOOOpAa3HbIE YMEHUSI B COOTBETCTBHUHU C
UHAUBUAYAJIBbHBIMA TMPEATIOYTCHUAMU. ITo3BomseT CO3J1aThb YCJIOBHUA I CaMopCaiM3alluid JIMYHOCTHU pe6eHI<a, BbISIBUTb W PAa3BUTH
TBOpUYECKHE CIOCOOHOCTH. BakHas poyib OTBOAUTCS (POPMHPOBAHUIO OHOJOTMYECKOM M HKOJOTUYECKOW KYIbTYPhl;  BOBJIEUEHUIO
IOKOJIBHUKOB B TMEPCAOBBIC TCXHOJOTHUYCCKUC TEMATUKHU UYCPE3 COACPKAHUC 06yquH${, ydaCcTu€ B IIPOCKTAX W HCCICOOBAHHAX,
MIPOM3BOJICTBO HOBBIX IMPOAYKTOB U PELICHH: HCIOJIb30BAaHUE PE3YIbTATOB MPOEKTHON JEATENBHOCTH KpYyXKa B 0011€00pa30oBaTeIbHOM
OpraHM3aluy WIK JJIs pelieHus IpoOsieM BHEIIHEro cooOIiecTBa; KOMaHAHOCTh: CO3JJaHUE YCIOBUMN JUIsl pa3BUTHUSL CIIOCOOHOCTEN pabOThI
oOyuaroniuxcs B KoMaHjie. JleareabHOCTh AeTell HalpaBjieHa Ha yJacTHE B JIEATEIbHOCTH MIPAKTHUECKUX OMOJIOTHUECKUX 3HAHUM

Peanuzanus obpazoBaTenbHOM MporpaMMel ocymiectsisiercs 3a npeaenamu @I'OC u penepanbHBIX rOCyIapCTBEHHBIX TPeOOBaHUIA,
HE TpEeIyCMaTPHUBAET TIOJATOTOBKY OOYyYaIOIMIUXCSA K TPOXOXKIECHUIO TOCYIapCTBEHHOW HWTOTOBOM aTTecTalud MO 00pa30oBaTeIbHBIM
IIPOrPaMMaM.

Hanpap/JeHHOCTL: ecTeCTBEHHOHAyUYHas.

YDOBEHE OCBOCHMS — 0a30BbII.

IIpuopuTeTHBIC HANIPABJIEHMS - TEXHOJIOTHH W Cpefa OOMTaHH
Hopnzna 1anHefi NporpaMmeL

Ipouiecc rimyOOKMX IEpeMeH, MPOMCXOIIMX B COBPEMEHHOM OOpa3OBAaHMM, BBIIBUIAET B KAUeCTBE IMPHOPUTETHOM IpoOJIeMy pa3BHUTHS
TBOPYECTBA, KPEATUBHOIO MBIIUIEHHS, CIIOCOOCTBYIOIIErO (OPMHUPOBAHHIO PA3HOCTOPOHHE-PA3BUTOM JIMYHOCTH, OTIMYArOLIEHCs
HEIOBTOPUMOCTBIO, OPUTMHATIBHOCTBIO.

B nporpaMmme yka3aHO NpUMEpPHOE KOJIMYECTBO YacoOB, KOTOPOE MOKET ObITh BBIIEJIEHO HAa H3y4EHHUE TEM, B 3aBUCHUMOCTU OT
HAJINYMS MaTepuaiabHOM 0a3bl, a TaKKe HMHTEPECOB Y4YalUXCs, 4Yachl MOTYT OBbITh IepepacipeleneHbl. B cBsi3u ¢ Tem, 4TO
JIeTH Pa3HOBO3PACTHBIE YACTh BOIPOCOB IMPEIIOaraeTcs Uil MHIUBUIYalbHOTO H3yUeHHs WM paboThl B MalbIX IpyIIax, 3aBepiuas
COBMECTHBIMM  WTOTOBBIMM  3aHSATUAMU C HPE3CHTAlMsIMH, CTEHIOBBIMH  3alUTaMH, KOH(EpeHUUsAMH.  YYaCTHHUKH
€CTECTBEHHOHAYYHOTO KpPYXKKa IOBBIIIAIOT CBOM ypOBEHb 3HAHUM M KOMIETEHLUI B BbIOpaHHOW cdepe: 0CBOCHHE MHCTPYMEHTOB,
3HaKOMCTBO C 00OpyJOBaHUEM, W3yYeHHME HAy4HbIX OCHOB. Peanmm3zaius oOpa3oBaTenbHOW (YHKLHMH OCYIIECTBISETCS HE TOJBKO B
xoze o0ydeHHs 1o oOpa30BaTeNbHONW MpOrpaMMe, HO U 3a CYET MCIIOJIb30BaHMsI BO3MOXKHOCTH BHEIIHUX 00pa3oBaTeNbHBIX PECYPCOB
WJIM TTAPTHEPOB.

3aHATHS OCYILECTBIIAIOTCS Kak B opme Oecelibl, JEKINHU, MPAKTUYECKUX 3aHATUH, UTP, HHAUBUIYAIBHBIX 3aHATUH, TaK U B opme
9KCKYPCHM, SKOJIOTMYECKHX HCCIeOBaHUM, MPUPOJOOXPAHHBIX AaKIMH, HAa CBEXKEM BO3AyXe IS U3y4eHHUS OOBEKTOB HPUPOIbI,
MOJIy4eHUsI SCTETUYECKOTO HACIIAXJIEHUs, M3YYEHHUS AHTPOIOTEHHOTO BIMSIHMUSA 4YEJOBEKa Ha MPUPOAY, Pa3BUTUS (U3NUECKON
AKTUBHOCTH LIKOJIBHUKOB U X O3J0POBIECHUS.

JleaTenbHOCTh B KPY>KKE CIIOCOOCTBYET CaMOONPEIEICHUIO IIKOJIBHUKOB B BEIOOpE AaibHENIIeH mpodecCHOHATbHON JeITeNbHOCTH,



IIOCTAHOBKE LIEJIM HAa Pa3BUTHE U COLMAIM3ALUUI0O B MHUPE COBPEMEHHBIX TEXHOJIOTHMH: YYaCTHUKUA HE TOJIBKO BKJIIOYAKOTCS B
«IIPOKHUBAHKE) MPO(ECCHOHANBHBIX CUTYAIUI M peIlIeHue 3a/1a4, HO U 3HAKOMSTCS ¢ PO(PECCHOHATBHBIM COOOIIECTBOM, HOCHTEIISIMU
COBPEMEHHOM KyJIbTYpPbl HAYYHOW, MHKEHEPHOU U IIPEANIPUHUMATEIBCKOM 1E€ATEIIBHOCTH.

JlesATenbHOCTh KPYXKKa €CTECTBEHHOHAYYHOM HAIPaBJICHHOCTHU IIPEAIIOIIAraeT PEUIEHUE KOHKPETHBIX «PeabHbIX» 33/1a4 OKPYXKAIOIIEro
couuymMa (IIKOJIe, [I€ OH PacnoJjlaraeTcs, OJIu3exalleil TeppuToprun, MapTHEPCKUM OPraHU3alUsaM U T.J1.), CO3/1aBasi 10JIE3HbIE TPOLYKThI
WM OKa3bIBas yCIyru Ojarojaps UMEIOIMMCS Y HEro KOMIETEHIUAM U pecypcam. ITO MOTYT ObITh KaK CyBEHUpPHAs IPOTyKIIMS,
IIPOU3BEJICHHAS C IOMOILBIO Ja3€pHOr0 CTAHKA, TAK U 00JIee KOMIIJIEKCHBIE TPOAYKTHI: aBTOMATH3a1Ms [0J1MBa OOTAHUYECKOrO Caa WK
MPUILKOJIBHOIO X035ICTBa, CO3JaHHE IKOJIBHOTO CalfTa, apT-00bEKTOB U TIp.

JlesITenbHOCTh TEXHOJOTMYECKOT0 KPYXKKa MPeAIoaraeT OpraHu3alnio U MPoOBEIeHNE IPOCBETUTEIBCKUX COOBITHH B LENAX
MOIYJIIPU3ALMY HAYKW U TEXHOJIOTUI CPEN HACEICHUS.

Ilegarornyeckas 1e4ec000pa3HOCTL, [IporpaMma yunThIBaeT BO3pacTHbIE 0COOEHHOCTH JIETEH, yHaCTBYIOIIUX B €€ pealn3allli.
Hcnonb3oBanue pazHOOOpa3HBIX BUJIOB ACSITEILHOCTH IIPU 00YUYE€HUH MTO3BOJISET Pa3BUBATh Y 00YYAIOMIMXCS TTO3HABATENIbHbIN HHTEPEC K

HCCIIEIOBATENIbCKON JeSITENbHOCTH, MOBBILIATH CTUMYJ K 00ydeHunto. Bee 3To crnocoOcTByeT 6oJiee HHTEHCHBHOMY YCBOCHUIO 3HAHUIA,
PUOOPETEHUIO YMEHHUI U COBEPILICHCTBOBAHHMIO HABBIKOB MCCIIEOBATENILCKOM U IPOEKTHOM NESITEIbHOCTH.

OT1anuynTesibHbIEe 0CO0EHHOCTH NPOTrPAMMBI:
e GopmupoBaHue OOMIEKYIBTYPHBIX M MPEATPOPECCHOHATBHBIX KOMIIETEHITUN
e ®opMHpOBaHUE 1EJIOCTHON KapTHUHBI MUPA Y 00 yJarOIIHXCS.
e Pa3puTus oOIieit CHOCOOHOCTH K TBOPYECTRY.
e YMeHHE HaliTH CBOE MECTO B >KH3HH.
e ®opMUPOBAHUE IKOJIOTUYECKOU KYIbTYPhI
¢ YI0BJIETBOpPEHHE 00pa30BaTENIbHBIX 3aPOCOB OOYYAIOMINXCS U 3aKOHHBIX MPEACTaBUTENEH, KaK COIUANBHBIX 3aKa3UYUKOB
00pa30BaTEeNbHONYCITYTH, B YCIIOBUSX YIAICHHOCTH M U30JMpoBaHHOCTH HaceneHHoro nmyHkTa u COLI m.BepxHeka3pIMCKHiA.
Lelb NporpaMMel - CO3JaHUE YCIOBUN €CTECTBEHHOHAYYHOTO JUIsl 00pa30BaHusl, pa3BUTHE U MOIMYIISIPU3aIUs €CTECTBEHHO -
HAy4YHOTO ¥ MHXEHEPHOTO 00pa3oBaHus; JOPMUPOBAHUE IIENOCTHBIX IMPEACTABICHUM  MIKOJbHHUKOB O CHUCTEME B3aUMOCBS3EH >KHBOU
U HEXHUBOU MPHUPOJBLHAYUUTH JETEH TOOUTH, Oepeub, ylydliaTh OKPYKaIOIUKH MUP, COOTIOAATh INIABHOE MPABUJIO HAX0XKICHUE B
npupoje: «He naBpenu!»
3agauyu NporpaMMel
Ooyuaromue:
— BOBJICUEHUE IITKOJILHUKOB B MEPEJI0BbIC TEXHOJIOTHUECKUE TEMATHUKU Yepe3 coJiepyKaHue 00yUYeHHs], y9acTue B IPOEKTax U
HCCICIOBAHUIX;
— IPUMEHEHHUE IeATEIHLHOCTHOTO MOX0/1a B IPOIIECCE OCBOSHUS MIKOIHHUKAMU CIIOCO00B M (JOPM OpraHU3aluu PabOTHl B COBPEMEHHOU
TEXHOJIOTUYECKOU cdepe, pelieHus] TBOPUSCKUX HHKEHEPHBIX 3a/1a4, Y4aCTHsI BO BCEPOCCUICKUX U MEXIYHAPOIHBIX COPEBHOBAHUSX U
XaKaTOHaX, MPOEKTHOM U UCCIIEI0BATEIbCKON JEATEIbHOCTH;




— BKIIFOYEHHOCTh B TIPO(HECCHOHATLHOE COOOIIECTBO Yepe3 MOCTPOCHUE COLMATBHBIX CBSI3€H ¢ TEXHOIOTMYECKUMH KOMITAHUSIMH,
OpraHU3aIUsIMU BBICIIETO U MPO(eCcCHOHAILHOTO 00pa30BaHMs aBTOHOMHOTO OKpyra, Poccuiickoii denepanuu,
— IIPOU3BOJCTBO HOBBIX IMPOJYKTOB M PEIICHUN: UCTIOJB30BAHUE PE3YJIbTATOB MPOSKTHOU NESATSIILHOCTH KPYXKKa B
0011e00pa30BaTeILHON OPTraHU3AIUH HITH JIJIST PEIICHHSI MPOOJIeM BHEITHETO COOOIIECTRA;
— KOMaH/IHOCTbh: CO3JIaHUE YCIIOBHUM JJIsI Pa3BUTHUS CIIOCOOHOCTEH pabOThI 00YyUJaIONIUXCS B KOMaH/IC
Pa3BuBarwmue

e CriocoOCTBOBATH Pa3BUTHIO JIOTHYECKOTO MBIIIJICHHUS, BHUMAHMSI;

o Pa3BuBaTh yMEHUE OIEHUBATH COCTOSTHHE CPEJIbI U MECTHBIX IKOCHCTEM;

o [TpomomxuTh GopMHUpPOBaHKE HABEIKOB CAMOCTOSITEIIFHOM PAa0OTHI C Pa3IMYHBIMHA UCTOYHUKAMHU HH(POPMAITUH;

o [Ipo10IKUTH pa3BUBATh TBOPUYCCKUE CIIOCOOHOCTH.
BocnurareabHbie

® CIT0COOCTBOBATH PA3BUTHIO OTBETCTBEHHOCTH 3a HAYaTOE JICIIO

e chopMHupoOBaThH Y OOYJIAFOIIMXCS CTPEMIICHHSI K TIOTYICHUIO KQUeCTBEHHOTO 3aKOHYCHHOTO pe3ysibTaTa

¢ chopMUPOBATH HABBIKK CAMOCTOSTEIHPHON U KOJUICKTHBHOM PabOTHI

¢ Bocnitanue 5K0JIOTHYeCKH TPAaMOTHOTO YeIOBEKa.

e ®opMHUpOBaHNE OTBETCTBEHHOTO OTHOIIEHHSI HE TOJILKO K JIFO/ISIM, HO M K TIPUPOJIC.

¢ Pa3BuTHE MO3HABATEIHLHOTO HHTEPECA YUALTUXCS, TBOPUYECKON aKTUBHOCTH.
INVIAHUPYEMBIE PE3YJIbTATHBI ObYUEHUSA

B pesynbTaTe 0OydeHus o nporpamme y 00ydaromuxcs chopMUPYIOTCS:

- Cucrema 3HaHUN (OCHOBBI AKOJOTHYECKOTO MHPOBO33PEHHS) 00 YCTOMYMBOM Pa3BUTHH ITUBUIIM3AIMH, OCHOBHBIX 3aKOHAX JKOJIOTHH,
O0rocepOCOBMECTUMBIX TPUHIIMIIAX JIEATESILHOCTH Y€JIOBEYECTBA, OCO3HAHNE OOBEKTUBHO CYIIECTBYIOUIUX IKOJOTHIECKUX BO3ZMOKHOCTEH
Y OTPaHUYCHHH YKOHOMHYECKOTO Pa3BUTHS M HEOOXOIMMOCTH aJanTallid K HUM IPUMEHUTEIBHO K YYEOHBIM IpeaMeTaM, BXOJSAIIUM B
cocTaB 00s3aTeNbHBIX MPEAMETHBIX 00NacTeil, a Takxke (opMHUpOBaHHE HCCIEAOBATEIBCKUX YMEHHUH A1 MOHUTOPHHIA OKPYKAroIIe
cpepl.

- ®opMUPOBaHHE CIIOCOOHOCTH YYAIIUXCSI CAMOCTOSITENILHO BBINOJHATH 3aJaHUs, OOLIaThCsl, MPUHUMATD PEICHHUs, OCYLIECTBISTh
BBIOOp, HECTH OTBETCTBEHHOCTh 3a COOCTBEHHBIE ACWCTBHSI W MOCTYIKH, BBIPAOOTKA OCHOB 3KOJIOTHYECKH TI'PAaMOTHOTO IOBEICHHS,
JIMYHOCTHBIA POCT U Pa3BUTHE B YCIOBUAX COLMAIBHO-3HAUUMOMN JEATEIBHOCTH M0 YAYULIEHUIO COCTOSSHUH OKPYKAIOIIEH Cpe/Ibl.

— CnocoOHOCTh TO3HaBaTh OKPYXKAIOMIMA MHp, OPUEHTHUPOBATHCS B HEM, IIEHHOCTHOE OCMBICICHHE TMPUPOJBI, OEpekHOE
OTHOILIEHUE K KYJIbTYPHO-UCTOPUYECKOMY M IPUPOJHOMY Hacienauro Poccuu, OCMBICIEHHE TyXOBHO-HPABCTBEHHBIX OCHOB XKU3HHU
YEJI0BEKa U YEJI0BEUYECTBA, OCBOCHUE HAYYHON KAPTUHBI MUPA;

— ®opmupoBanue (GpyHKIIMOHATBEHOW T'PaMOTHOCTH YYalllUXCsl, TJIAHUPOBAHMS, aHANIN3a, pedIeKCuu, aIeKBaTHOW CaMOOIICHKH U
[eJernoaranus, CiocoOHOCTH MEPEHOCUTh 3HAHUS U3 OJJHOW 00JIaCTH 3HAHUM B APYT'yI0, YMEJIO MPUMEHSTh X Ha MPAKTUKE;

— YMenue paboTaTth ¢ pa3NMYHBIMH MCTOYHHKAMH HH()OPMAIMH, aHATH3UPOBATh, CUCTEMAaTU3UPOBATh 3HAHUS, (OPMYIHPOBATH
BBIBOJIBI, 0000IIIaTh, COXpaHATh M TepeaaBaTh HHQPOPMAIUIO, MOIYYEHHYIO W3 Pa3IMYHbIX WHGOPMAIMOHHBIX HCTOYHUKOB (ayauo-,
BHJI€0-, 3neKTpoHHasnoura, CMU, Uutepuer u ap.;



— YMEHHME CIbIIATh M CIymarh APYr Opyra, CIOCOOHOCTb NPUHATh WHYIO TOYKY 3pEHHUS HIM YOeauTh coOeceHHKa B
MPABUIBHOCTH COOCTBEHHOM, OBITh KOHTAaKTHBIM B Pa3IMUYHBIX COLMAIBHBIX CUTYyallMsX, paboTaTh B KOMaHIE Ui JOCTHXKEHHUS O0OIIero
pe3ynbTrara;

— COBEpUICHCTBOBAHUE JINYHOCTHBIX KaueCTB, PAa3BUTHUE IICUXOJIOTUYECKON I'PaMOTHOCTH, CHOCOOOB (PM3NYECKOT0, JYXOBHOIO U
MHTEJJIEKTYaJIbHOTO CaMOpa3BUTHUS, SMOLMOHAIBLHON CaMOPEryisliMi U CaMONOJIEPKKH, 3a00Ta O 3/0pOBbE, 3J0POBbIH 00pa3 >KHU3HH,
(dbopMuUpOBaHHE BHYTPEHHEH HKOJIOTUYECKOW KyJIbTYyphl, a TaKKe KOMIUIEKCa KadeCcTB, CBS3aHHBIX C OCHOBaMH O€30IacHOM
KU3ZHEJESATEIbHOCTH JIMYHOCTH, OCO3HAHHE

CBOEH POJIM U TIPEeIHA3HAYCHUS, YMEHHE BHIOUPATH 11EJIEBbIE U CMBICIIOBBIC YCTAHOBKH /ISl CBOMX JIEHCTBUM U MOCTYIKOB, OTIPEACTISIONINX
MPOTPaMMYKU3HEIEATEIILHOCTH B 11€JIOM;

— CIMIOCOOHOCTh MIKOJIbHUKAMU CUCTEMHO MTPUMEHSThH SKOJIOTUUECKHUE 3HAHUS U YMEHUS JIJISl CAMOCTOSATEIbHON U KOJIJIEKTUBHOM
JESTETFHOCTUIIPH PEIIEHUN JTMYHOCTHBIX U COIIMAIbHO-3HAYMMBIX 3371a4 B COOTBETCTBHH C UEIMU YCTOMYUBOTO PAa3BUTHSA.

YHUBEPCAJIBHBIE xomnerennun (o01ee pa3BuTHE):

® OCYIIECTBJIATH KOHCTATUPYIOIINKA M MPEIBOCXUIIAIONINN KOHTPOJIH 10 PE3yIbTaTy U CIIOCO0Y MEHCTBHS, aKTyaIbHbIN KOHTPOJb
Ha YPOBHETIPOU3BOJIBHOTO BHUMAHHUS;

® CaMOCTOSITEIBHO aJICKBaTHO OLICHUBATh MPaBUILHOCTH BBITIOJIHEHUS JIEHCTBUSA U BHOCUTh KOPPEKTUBBI B UCIIOJTHEHUE
JEUCTBUSA, KaK MOXO/y €r0 peajiu3aliu, TaK U B KOHIIE JCHCTBUS;

® OCYIIECTBJIATH MOMCK HH(OPMAITNHU C UCTIOIB30BAHUEM JINTEPATYPHI U CPEICTB MAaCCOBOM MH(POPMAITNH;

e OTOMpaTh M BHICTPAWBATh ONTUMAJIBHYIO TEXHOJIOTHYECKYIO TTOCIIEI0OBATEILHOCTh PeATU3aIii COOCTBEHHOTO WIIH
MPEII0KEHHOT03aMbICIIa.

® BJIAJICTh AITOPUTMOM HCCIIEIOBATEILCKOM IEATEIIbHOCTH;

® CaMOCTOSITCJIBHO OMPEIEIATh IEJIM CBOEro OOY4YeHHs, CTaBUTh W (OPMYIHpPOBaTh Il ceOsi HOBBIE 3a1ayd B ydebe u
MO3HABATEJILHOM Jie- ATEIbHOCTH, PA3BUBaTh MOTHUBBI U HHTEPECHI CBOECH MO3HABATEIbHOU JIEITEIbHOCTH;

® BIJIAJIETh OCHOBAMU CAMOKOHTPOJIS, CAMOOIICHKH, MPUHATUS PEHICHUIA M OCYILECTBICHHUS OCO3HAHHOTO BbIOOpa B y4eOHOU u
MO3HABATEIBLHOU JIESTEIIbHOCTH;

e ompeneisaTh MOHATHA, CO3AaBaTh OOOOIIEHMS, YCTaHABIMBATH AHAIOTHUH, KIACCH(PHUIIMPOBATh, CAMOCTOSITENILHO BBHIOMpATH
OCHOBaHUS U KPHUTEPUU I KiIaccu(UKalMM, YCTaHABIMBATh NMPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOOCHOBAHHBIE PACCYKIICHUS,
YMO3aKII04eHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 10 aHAJIOTUH) U JeNaTh BBIBOIBL;

e CIIEHUAJIBHBIE komneTeHuu:

e BbIensaTh, OMUCHIBATH U OOBSICHSATH CYIIECTBEHHBIC TPU3HAKN OOBEKTOB U SIBIICHHIA;

e OlueHHUBaTh COCTOSIHUE CPEIbl 1 MECTHBIX YKOCUCTEM;

e IIpoBoauTh HAOMIOAEHUS B IPUPOJEC 32 OTIAETHHBIMU OOBEKTAMH, MTPOIIECCAMH U SIBJICHUSIMU; OTICHUBATH CIIOCOOBI

MIPUPOAOTIOIB30BAHN;
o [IpoBOaMTH 3JIEMEHTAPHBIE UCCIECAOBAHUS B IPUPOJE; aHATU3UPOBATh PE3YJIBTATHI UCCIECI0BAHUS, AEJIATh BHIBOIBI U



IIPOrHO3bl HA OCHOBEUCCIIEA0BAHUS;

o IIpoBoauTh aHKETUPOBAHUS, COLUOJIOTUYECKUE ONIPOCHIL.
o [IpuMeHATh KOMMYHUKATUBHbIE HABBIKY;

e PaboraTh c onpeaenuTensiMi paCTEHUN U )KUBOTHBIX;

e Pabotats ¢ pa3NMMYHBIMH UCTOYHUKAMH HH(POPMAIIUH.

e ®opmupoBats NOPTPOIHO, 0POPMIIATE UCCIETOBATEIHCKYIO PA0OTY, COCTABIATH MPE3EHTAIHIO, IPEICTABIISATH PE3YJIbTaThl CBOCH
paboTHL.

e Biagerb 0CHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSATHS PEIIEHUN U OCYLIECTBJICHUS OCO3HAHHOIO BbhIOOpa B y4eOHOU u
IM03HABAaTEILHOM JIEITEIILHOCTH,

Pa3nen 2. Opranu3anuoHHO-Nearornyeckue ycaous peaauzauuu [lporpaMmmbl.

Ilenarornueckasi mes1eco00pa3HOCTb NMPOrPaMMBI BBIpa)KE€HA B MOJ00pPE MHTEPAKTUBHBIX M MPAKTUKOOPHUEHTHPOBAHHBIX (HOPM
3aHSTHUH, CIOCOOCTBYIOINUX (POPMUPOBAHNIO OCHOBHBIX METANPEAMETHBIX U JUYHOCTHBIX YHUBEPCAJIbHBIX YU€OHBIX N€HCTBUI
(MH(pOpMAITMOHHBIX, KOMMYHHUKATUBHBIX, KOMIIETEHLIUH JIMYHOTO Pa3BUTHS U JIP.).
CocraB rpynnbl, 0cCO0OeHHOCTH Hadopa — 2 rpymnmnsl Mo 15 4enoBek, rpynibl pa3HOBO3PACTHBIE.
YcaoBus Hadopa. Habop oOydaromuxcs ocymecTBiseTcss B cooTBeTcTBum ¢ monokernneM COIL n. Bepxaekassivcknii «OO0 opraHuzanuud u
OCYIIECTBIICHUU 00pa30BaTELHON AEATEILHOCTH 10 JOIMOIHUTENEHBIM 0011e00pa30BaTeIbHBIM IIPOrPAMMaM).
O0bem nporpamMmsl 72 yaca (Teopuu - 28 yaca, NpakKTHYeCKUX 3aHATHII — 44 yaca).
Cpoku ocBoenusi mporpammbl 1 rog.
Pesxkum 3aHsiTHii 2 yaca B HEJIEIIO B KaXJA0M rpynne. 3aHsaTHs IPOBOASTCS BO BTOPOM MOJIOBUHE JIHSI TIOCJIE YPOKOB.
®DopMbl 00yUeHHsI OUHAs, OYHAsl C TPUMEHEHHEM JUCTAHLIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUM.
®opma opraHu3anuu 00pa3oBaTeJIbHOH 1eATEIbLHOCTH TPYIIIOBAs
®opMbl NpoOBeeHHUs] 3aHATHI: Oecena, JIEKIMS, BUKTOPUHA, paccka3 meparora, oHmaiiH — ypoku HTU, mpakrtuueckas padorta.
Benymeit dopMoii opranuzanuu 3aHATHH SBISIETCS MpaKTUYEcKas AesTeIbHOCTh. Hapsimy c rpymnmoBoit ¢opmoit paboTel, BO BpeMms
3aHATHI OCYIIECTBISICTCS UHAWBUAYANbHBIA U nudPepeHInpOBaHHBIN MMOAX0A K oOydarommmcs. Kaxngoe 3aHATHE COCTOUT U3 IBYX
YacTe — TEOpeTUYEeCKOW U MpakTUYecKOW. TeopeTnyecKkyro 4acTh Meaaror IUIAaHUPYeT C YUY€TOM BO3PACTHBIX, NMCUXOJOTHUYECKUX U
VMHJUBUAYAJIBHBIX OcOOeHHOCTeN oOyuaronuxcs. Mroru 3ansatuil OyAyT mojBeneHsl B popMe OpraHu3aliy BBICTABKU (IIPE3EHTAIUN)
JETCKUX paboT (TBOPUYECKUX MTPOEKTOB).
Kanposoe odecnieuenue [Iporpammy peanusyer neparor, o0ia a0l COOTBETCTBYIOIIEH KBaTM(PUKALIMOHHOM KaTeropuei.
YcioBus peaau3anuy NPpOrpaMMbl

OKCIIEpUMEHTAIBHO-UCCIEN0BATENbCKAS

30Ha.

- JJabopaTopusi XMUMHUECKOTO aHAIN3a

- KOMIUIEKT JJ1s1 COOPKU TUAPOTIOHHOM MITH a3POTIOHHON CHCTEMBI;




- Arduino MEGA + Ha0op J1aT4uKOB
- Hutpatomep, iudpoBoii MEKpOCKOII
- MUHU-TEIUINLA

Peanuzanusa 3agau OCYHICCTBJAECTCA YEpPeE3 pa3s/iMIHbIC BUABI I€ATC/IbHOCTH, INIABHBIMU, U3 KOTOPLIX, ABJIAIOTCH:

Ypoku HTU;

3aHSTHS C IIpEnoJaBaTesieM;
3ananus omumnuaasl HTO
MacTep-KIacchl;
BEOMHApBI;
camocTosiTeNbHas padoTa;

Y4aCTHUEC B MHXKCHCPHBIX COPCBHOBAHUAX

Bo3pacTt 00vyarommxcs, KOTOPRIM aapecopana nporpamma —10-13 et

PeskuM 3aHATHII: 2 yaca B HEJENO, 00IIEe YKCIIO YacOB B roj 72

Q0réM yyeOHOoro BpemMeny 3a 1 1o/ peau3alnm KYPCa coCTaBAgeT 72 vaca (Teopu - 28 daca, IpakKTUIeCKUX 3aHsATHi — 44 yaca).

3ansaTus OyayT MPOBOJAUTHLCS B KaOWHETE, 000PyI0BAHHOM, MYJIbTUMEIUMHBIM ITPOCKTOPOM, HHTEPAKTUBHON JOCKOU, UG POBOH

naboparopueit

MexaHu3M OLleHMBAHUSA Pe3yJIbTATOB 00y4eHUs!

Huzknii

Cpennnii

Brico
119707

YpoBeHnb TeopeTHYeCKHX 3HAHMI

OOyuaromuiicss 3HaeT
(dparMeHTapHO M3Y4YCHHBIH
maTepuai. M3noxxeHue marepuana
cbuBunBOE, Tpedyrolee
KOPPEKTUPOBKH HABOISAIUMHU
BOIIPOCaMHU.

OO0yJaromuiicst 3HaeT
M3y4CHHBIN MaTepua, HO

VIS TTOJTHOTO PACKPBITHS TEMbI
TpeOyeTCsl IOTIOTHUTEIIbHBIC
BOIIPOCHI.

OOyuaromuiics 3HaeT U3YICHHBIN
MaTtepuai. Moxer 1atb
JIOTUYECKUBBIICPKAHHBIN OTBET,
JEMOHCTPUPYIOIIHA
MOJIHOEBJIA/ICHUE

MaTepuaIoM.

YPOBBHB NMPAKTUYCCKUX HABBIKOB U

YMEHHH

KomMnerenTHOCTE B BBI6paHHOM
TCXHOJIOTUYCCKOM HAIIpaBJICHUU

Tpebyercst HOCTOSIHHBIH
KOHTPOJIb II€JJarora 3a Mops koM
HaXO0XJCHUS U IPUMEHEHUEM
000pyI0BaHUS 1 UHCTPYMEHTOB.
WudopmupoBaHre 0 HOBBIX

TpeOyeTcsa neproauyeckoe
HarlOMUHAHKE O TOM, KaK
MCIIO0JIb30BATh 000PYIOBaHHE U
MHCTPYMEHTHI. 3HAKOMCTBO C
HOBBIMH TE€XHOJIOTUSIMH.

Hcnoas3yeT o60pynoBaHue
U UTHCTPYMEHTBI
CaMOCTOSITENBHO.
WNHpopMHUpOBaH 0 HOBBIX
TEXHOJIOTUAX




TCXHOJIOIusax

[IpoekTHasg MOIIHOCTH U
OpHMEHTALMs HAa U3MEHEHHE, Cpea
CaMOOTIPEICICHUS

Hamnpasnenne u MoTuBanus Ha
pelieHre TBOPYECKUX YIeOHBIX 3a1a4

KomanHO€ HaxoxaeHue
pELIEHUI K TBOPYECKUM
yaeOHBIM 3a/1auam

CamocrosTenbHOe
HAaxO0XJICHUE PpEUICHUH K
TBOPUYECKUM Y4EOHBIM
3aJja4aM, CaMOCTOSTEIbHOE
TBOPUYECTBO: «MHE
MHTEPECHO 3TUM
3aHUMATHCS»

CriocoOHOCTH MPOU3BOIUTH
TEXHOJIOTUYCCKUEC MPOAYKTEI

3HaKOMCTBO C IIPaBUJIaMU
CO3[aHMsI MAaKETOB, MOTHBALIUS
1e/iarora Ha IposiBJICHHE
UHTEpeca U 00ydeHHs

Mo3KeT NCIoIb30BaTh MPHUEMBI
CO3JIaHNsI MAKETOB IIPH
MOJICKA3Ke IIe1arora.

Croco0eH caMOCTOSTEIRHO
HpOI/ISBOJII/ITB TCXHOJIOTUYCCKUEC

IIPOJTYKTHI

Komananocts, hopMupoBanme
YCTOMYMBBIX KOMaH/T

Opranuzanus negarorom rpymnm mno
nHTepecaM. OOydeHue B rpymnmnax

DopMUpoBaHHE TPYNI U
paboTa B HUX MO0 BRIOPAaHHBIM
HaIPaBJICHUSIM

CrmovyenHnast pabota B
KOMaHJIe C
pacripenieieHueM
00s13aHHOCTEH

KayecTBO BBIIIOJIH

eHHUs padoThbI

Mo3keT BBIICIUTD U OCYILIECTBUTH
yX0/]1 32 00BEKTOM >KMBOMN IPUPO/IBI

TpeOyeT He3HAUUTEIIbHOU
KOPPEKTUPOBKHU

He tpebyeT nojckaszok u
WCTIPABJICHUM.

@®opMbl OJABEIEHUS UTOTOB PeaTH3aANUM JONOJTHUTEIbHOI 00111e00pa3oBaTeJIbHOM

(o0mepa3zBuBaromeii) nporpammsbl «FOHBII 010100

KoHTposb cTenenu pe3ynbTaTUBHOCTH 00pa3oBaTeIbHOM MPOrpaMMbl POBOIUTHCS B CIeAyomIel Gopme:
- ypoku HarmonansHO# TEXHOJIOTHYECKOW MHUITMATHBBIL;
- 3aHATHS C TIperoaaBareneM (OYHbIE WIH TUCTAHIIMOHHBIC, B TOM YHuCIie, 00pa3oBaTelbHbIE CEMUHAPCKUE 3aHATHS, CEMUHAPHI 110 PEIICHUIO 3aa4); -

CaMOCTOSITENIbHYIO PabOoTy 00ydarommXxcs;

- MacTep-KJ1acchl; BEOMHAPHI OT pa3pabOTYMKOB MPOPUIIS;

- 3agaHus oxmuMmuansl HTO

- yyacTHe B MH)KEHEPHBIX COPEBHOBAHUSAX (TypHUpax, Urpax, xakaronax, HTO (HTO Junior) u np.)
- BBINIOJHEHHE Y4YeOHBIX MPOEKTOB (IIPAKTUYECKOTO 3aJ[aHUs), KOTOpPbIE IMO3BOJIAT YYAaCTHUKAM CBS3aTh H3yYEHHE 3HAHUEBBIX OCHOB TEMBI C
pacumpeHrueM uX BO3MOXKHOCTEH B PaKTUYECKOH chepe;
- opraHM3anus pabOThl KOMaH[bl HajJ Pa3pabOTKON M peanu3anuedl MPOeKTHO-KOHCTPYKTOPCKOTO pelleHHs (OT aHaiu3a CUTYyallud 10 CO3/aHUs




TOTOBOT'O AJId MCIIOJIB30BAaHUA NPOAYKTA MMPOCKTHAA U UCCIICAOBATCIIbLCKAs I[CHTCJIBHOCTB);

- OpraHu3anysa KOMIIJICKCHBIX I/ICCJIGI[OBaHI/If/’I, nmpearnoJiaratomux moJy4eHue HOBBIX 3HaHI/If/'I, HGOGXOI[I/IMBIX KakK 114 CaM006pa30BaHI/ISI KPYXKOBIICB,
TaK | Jyisl pa3pabOTKH HOBBIX PEIICHUI B paMKaX MPOCKTHOMU JIesTeNbHOCTH [IpOeKTHO-HCCIeIoBaTENIbCKAsl A TSILHOCTD

- IIPOEKTHO-HCCIIEIOBATENIBCKAs IEATEIBHOCT OCYIECTBIISICTCS, CAMOCTOSTEIEHO 00YJaroNMMUCS TOJ] PYKOBOJCTBOM Iieparora. Pesymbratom
pa6OTI)I Haa IIPOCKTOM, C€ro BbBIXOAOM, SABJIACTCA ITPOAYKT, KOTOpBIﬁ CO34aCTCAd Yy4YaCTHHUKAaMH IIPOCKTAa B XOJ€ PCIICHHA MOCTaBJIICHHOM
poOIEMBI.

Kounkypchl, 0auMnuabl.
OnHuUM U3 TIAaBHBIX WHIUKATOPOB YCIIEIIHOTO OCBOEHUS MPOTPaMMbl OOYYAIOIIUMHUCS SIBIISIETCS UX aKTMBHOE Y4acTHE B
OJIMMITHA/IaX UKOHKYPCaX IKOJOTHYECKON HANIPABIEHHOCTH, HAYYHO-TIPAKTUYECKUX KOH(DEPEHIIHIX.
YueoHbIi m1aH

Ne HasBanue paznena, KonnuecTBo vacoB Popmsbl
n/m TEMBI KOHTPOJISI
Bcero | Teopusa | Ilpaktnka
1 BBenenue. Dxosiorus v 6MONIOTHUS Kak HayKa. 4 4 - TectupoBanue
[Iponmaranya 3KOJIOTMYECKUX 3HAHUM.
2 broTtexHoyiorus Kak COBpeMeHHas Hayka. 3HAKOMCTBO C 4 4 -
onotexHosorueil. Beenenue B Kypc.
3 TeopeTnueckne 0CHOBbI OMOTEXHOJIOTHUU 3 3 -
4 DKoJioruueckue npoonemsl. BiusHue yenoBeka Ha 5 2 3
9KOJIOTHIO
5 buoTtexHonoruu B )KU3HU YeI0BEKa 3 1 2
6 [IpakTKyM 1O MIPOEKTHOM U UCCIIEeIOBATENbCKON 6 1 5
JeSITEIbHOCTH
7 Hcnonb3oBanue KylbTyp PaCTUTENbHBIX KIETOK 5 - 5
8 MeTopI TeHHOW MH)KEHEPUH 5 1 4
9 BuorexHonoruu B Meauimae 5 1 4
19 buorexHonoruu u Npou3BOICTBO 5 3 2
11 | OOBbeKTB OMOTEXHOJIOTUH, TPUHIUIIBI UX 5 3 2
KYJIbTUBUPOBAHHS
12 [IpoexTHasi/MccnenoBarenbcKas AeITeIbHOCTh 22 10 12

HUroro 12 33 39




BBoanoe 3anstue (2 gaca).

Teopus: UHCTpyKTaX 110 TeXHUKE Oe30macHOCTU. BBeneHue B TeMy. YPOBHM OpraHu3alui KMBOW NPUPOJIbL: MOJIEKYIISIPHBIHN, KIETOYHBIH,
praHu3MEeHHBIH, MOMYJSIIHOHHO-BUI0BOH, OMOT€OIeHOTHYECK A, OnocdepHbIii. HaydHO-TeXHOIOTHYECKHE 0COOCHHOCTH COBPEMEHHOTO
JTana pa3BUTHs OOLIECTBA.

Hcnonszyemoe o0opyaoBaHue: HOyTOYK, UIAKTUYECKUE MAaTEPHAIIBI.

@opma KOHTPOJISL: BXOIHON KOHTPOJIb — AHKETUPOBAHUE, YCTHBIM OIIPOC.

Tewma 1.3nakoMcTBO ¢ OMoTexHoOTHEN. BBenenue B kypc (2 yacoB)

Teopus: bazoBble 3HaHMS (aHAIM3 CMEXHBIX IIKOJbHBIX MPEAMETOB). buoTexHooTHA, 3a1a4u, ATAIbl pa3BUTHS, HAIIPABJIEHUS U METOIbI
COBPEMEHHOM OMOTEXHOJIOTUH: T'eHHasl MHXKEHEPHs, KIIETOUHasl MHXXEeHepus, KinoHupoBaHue. Cepbl npuMeHeHus: OMOTEXHOJIOTUN (CETbCKOe
XO035IIICTBO, MEAMIIMHA, MHILEBas IPOMBIIIJIEHHOCTh, SHEPTE€TUKA U T.I1.), OMoMenuiuHa, Ouodapmakosorus, 6nonHpopmarrka, 6nonuka. Cpszu
OMOTEXHOJIOTMH ¢ OMOJOTUYECKUMH, XUMUUECKUMHU, TEXHUYECKUMU U IPYTUMH HayKamH.

[IpakTka: 3HaKOMCTBO € J1ab0paTopHbIM 00OpynoBaHUEM. PaboTa ¢ MUKpockomnoMm (rpaBuiia oOpalieHusi ¢ MUKPOCKOIIOM, BU/Ibl MUKPOCKOIIOB,
MpaKTHKa U3rOTOBJIEHHS] MUKPOIIPETIapaToB).

3HAKOMCTBO C TEXHOJIOTHEN MCCIIEA0BATEILCKOM U MPOEKTHOI nesTenbHocTH. Mcnonb3yemoe 060pyaoBaHue: HOYTOYK, TUJAKTHYECKHE
MaTepHaibl, MUKPOCKOII, MUKpOIIpenapaThl, JabopaTopHbie Bechl, yamiku [lerpu, munerku [lactepa, Mukpockor,

MUKpPOIIPENapaTsl, IPeAMETHbIE U IOKPOBHBIE CTEK/Ia, HUTPATOMEp, TUAPOIIOHHAs CUCTEMa, KOMILIEKT J1JaD0paTOpHOro 000pyA0BaHUS
«PacTeHuns u ux cpena oOUTaHUA», KOMILIEKT JJabopaTopHOTro 00opynoBaHus «CenbCKOX03aiCTBEHHbIE KYIbTYPhI», IPHOOP KOHTPOJIS
[apaMeTpOB MOYBBI.

dopma KoHTpoOJIS: Oecena, HabMOIeHUEe, YCTHBIE COOOIIEeHUS], TpaKTUYeCKas paboTa, TECTUPOBAHUE.

Tewma 2.TeopeTrdeckue 0CHOBBI OMOTEXHOJIOTHH (5 Yaca)

Teopus: Oprannyeckue coeMHEHUs: YraeBoabl, Tunuabl, oenku. Hyknennossie kuciotel. JIHK, PHK. Hacnencreennas nndopmarus:
IeHETUYECKUH KOJI, TIOHATHE O T'eHaX, M'eHHbIX MyTalusx. Bupycel. [IpokapuoTsl: ctpoeHue, MHOrooopasue, 0COOEHHOCTH MeTaboIn3Ma,
pasMHOxkeHue. JykapuoTsl. KiteTka — nenoctnas cucrtema. Opranoubl. OCOOEHHOCTH CTPOEHUS U

MHOTroo0pa3sue KJIeTOK I'puboB, pacTeHUl, )KUBOTHBIX. TkaHU. MHUTO3.

[IpakTuka: CTpoeHHE KIETOK MPOKAPHOT U 3yKapHOT, MHOT0OOpa3ue JKUBOTHBIX KJIETOK, JieJIeHHE KIeTKU (MUT03). PaGoTa ¢ MUKpOCKOIIOM,
MUKpoIIpenaparamu. 3amnojiHeHue Tadnuibl «CpaBHEHHE CTPOCHUS OaKTepUaIbHOM, PACTUTENILHOW U dKUBOTHON KIIETOKY.

Hcnons3zyemoe 000pynoBaHue: HOYTOYK, IUAAKTUYECKHE MaTepHaIbL.

®dopma KOHTPOJIS: YCTHBIE COOOLIEHMS, IPaKTUUYecKasi paboTa, TECTUPOBAHUE.

Tema 3. O06beKTHl OMOTEXHOJIOTMH, TPUHIMIIBI UX KYIbTUBUPOBaHUS (7 4acoB)

Teopus: [Ipuniun orbopa OMO0OBEKTOB U1 MPoU3BOACTBA. [lepBUUHbIE U BTOpHUYHBIE META00IUTHI. OCHOBHBIE KPUTEPUU OLIEHKH
OMOTEXHOJOIMYECKHX MPOLIECCOB: MPOAYKTUBHOCTD, KOJIOTHYECKAsk YUCTOTA, KOHEUHAs! KOHLEHTpaLus MpoIyKTa U T.11. CBEpXCUHTE3
MPOIYKTOB Y OMOOOBEKTOB ¢ H3MEHEHHBIM T€HOTUIIOM. XpaHeHHe OM00OBEKTOB: METO/IbI U YCIIOBHs XpaHeHus. [lepuonyeckue nepecessl,
XpaHEeHue NMPU HU3KUX U YAbTPAHU3KUX TEMIIepaTypax, XpaHEeHHE B BBICYILICHHOM COCTOSIHUM. VI3MeHeHus B KJIeTKax Mpu 00e3BOKUBAHUH.
VYcnoBus peakTUBALIMU U OTIPE/IEIEHUE )KU3HECTIOCOOHOCTH KIeTOK. CyOcTparhl ist KYJIbTUBUPOBAHHS OMOOOBEKTOB. XapaKTepUCTHKA
BAXHEWIIMX TPYIII MUTATEIbHBIX CYyOCTPATOB, UCHOIB3yEeMBIX B OMOTEeXHOJIOTHH. COCTaBlIeHHE PELENTYp MUTATeNbHbIX cpea. Cpeasl A
BBIPALLMBAHUS KJIETOK PaCTEHUH, )KUBOTHBIX, MUKPOOpPraHu3MoB. PocT u pa3zsButue kietok. Kuneruka kinetouHoro pocra. Biusiaue ycinoBuit



Cpelbl Ha POCT KJIETOK. Perynsanusa ckopoctu pocta ki1eToK. OCHOBHbBIE METO/bl OOECIIEUEHUS ACENTUYECKUX YCIOBUH.

OO01re TPUHIKUITEL U TPOOJIEMbI MacIITAOUPOBAHHS B OMOTEXHOJIOTUU

[IpakThka: IpUroTOBICHUE MUTATENbHBIX CPELL.

Hcnonb3yemoe o6opyaoBanue: HOyTOYK, JUIaKTUUECKUE MaTepualbl, 1adopaTopHble Bechl, yamiku [lerpu, nunerku Ilactepa.

®dopma KOHTpOJISI: HabIoIeHre, Oece/ia, YCTHbIE COOOIIEeH s, TpaKTUYecKast paboTa, TECTUPOBAHUE.

Tema 4. BuotexHoJIOTHS UCTIOJIB30BAHUS JPOAOKEBBIX KIETOK (749acoB)

Teopus: poxxessie kieTku. CTpoeHue 1 opraHousl KieTok. PasmHoxenue. Mcropus nzydenus JpoAcKeBbIX KieTok. VX nmpumeHeHue B
MIPOMBIIIJIEHHOCTH U B ObITY. Mcrionb3oBaHue Ipoxokel B COBpeMEHHOM npou3BoacTBe IIpakTuka: BripamuBanue qpoxikeBbIX KIETOK B
yamke [leTpu ¢ ncnosib30BaHnEM NUTATENbHOM cpebl. M3ydueHune nosryueHHOro Matepuaia noJi MUKpockornom. OmnpeseneHue Beca JpoK:KEeBbIX
KJIETOK B Hayaje SKCIIEPUMEHTA U B KOHIIE.

Hcnonb3yemoe o6opyaoBaHue: HOYTOYK, JUIAKTUUECKUE MaTepuabl, 1a00paTOPHbIE BECHI,

yamku [lerpu, nunerku [lacrepa.

®dopma KoHTpoOJISI: Oecena, HabIOIeHNEe, OITPOC, IPAKTHYECKas padboTa.

Tema 5. buotexHooruu B )KM3HU YenoBeka (5 4acoB)

Teopus: Pazsutne meaununsl. @apmakonorus. CTBonoBsle KiIeTKU. [IpencTaBienne o KIeTOYHOM U T€HHON MHXXEHEPHUH. TpaHCIUIAHTAIIOTHSL.
Co3nanne NCKYCCTBEHHBIX OpraHoB 100aBok. ['enetndeckn Kinonupoanue. Ituyeckue nmpoodaeMbl B COBpeMeHHOU Meauiinae. [Ipon3BoicTBo
MUIIEBBIX MPOAYKTOB, MUIIEBBIX MOAU(DUIIMPOBAHHbBIE MPOAYKTHI. Mcroib30BaHre OMoMacchl i MOJKOPMKH C/X dKUBOTHBIX, TPH
MIPOU3BOJICTBE CTPOUTEIBHBIX MaTepranoB. ManooTXoAHbIe TEXHOJOTUU. OTX0/1bI OMOTEXHUYECKUX MPOU3BOACTB U MYyTH WX YTHIU3ALIUU.
buoounctka oTxon0B npoussoactea. [lepepadborka THO.

[IpaxTuka: npaswmia obpamenus ¢ ThO, coptupoBka Mycopa, 3KCKYpCUH Ha MpeAnpusiTus (1o

BO3MOXHOCTH ), TPOBEJICHIE MacTep-KIacCcoB, MPOCBETUTEIBCKUX MEPOTIPUATHUH.

Hcnonb3yemoe 060pyaoBaHue: HOyTOYK, JUIAKTUUECKUE MaTepUabl.

®opma xoutpoisi: Habmonenue, 6ecena, coooOuieHus, npakruyeckas pabota, TECTUPOBAHHE.

Tewma 6. [IpakTHKyM IO MPOEKTHOM M MCCIICIOBATEIBCKON AeATEIBHOCTH (9 4.)

Teopus:

Br160p TeMbI MPOEKTHOM MIIH UCCIIeI0BaTENIbCKOM paboThl Teopetnueckas mpopaboTka BOPOCOB IO KypCy.

[IpakTuka: PaboTta o BeIOpaHHOM TeMe (MHIUBUIYAIbHO WIIH IO TPYIIIaM).

Hcnonb3yemoe 000pyaoBaHue: HOyTOYK, XUMHUECKasl IOCya, MUKPOIIpernapaThl,

MUKPOCKOTI, SJIEKTPOHHBIE BECHI (B COOTBETCTBHH C BEIOpAaHHBIMU TeMaMi) Popma KOHTPOJIS:

3amura IpoeKTOB M UCCIEI0BATEIbCKUX PAbOT.

Opranu3anoHHO-TIearornyecKue yCcJaI0BHs peain3aluu MporpaMmbl:

Cpok peanu3zanuu nporpamMmsl — 1 roj

Pexxum 3anaTHIL:

Monyns 1 st nereit B Bo3pacte ot 11 1o 13 ser, 3aHATHS IPOBOJATCS J1BA pa3a B HEJEIIO 110 JBa yaca, BCcero 72 Jaca B
ro.IIpoomkuTenbHOCTh 3aHATHIH — 40 MUH.



®opma 00yUyeHHUsI - OUHAs, BOBMOXKHO NPUMEHEHHE IUCTAHLIMOHHBIX TEXHOJIOTHUH.

MeTtoauueckoe odecreueHne NporpaMmmsI

Jiis obecriedeHust 00pa30BaTEIBHOTO TpOIecca HE0OX0IMMO:

MeToauKO — TUIAKTHYECKOE 00eCIICUEHHE;

[TakeT TBOpUYECKHX 3aITaHHH MO PA3TUYHBIM TEMaM, CIIOCOOCTBYIOLINX CO3/IaHUIO ONTHMAIBHBIX YCIIOBUI Pa3BUTHS MO3HABATEIBHOM
akTHBHOCTH;DOH/T TUTEpaTypHI O PEAMETY, OMOIMOTEYKa FOHOTO 3KOJIOTa C MPUBJICYCHUEM JIMYHBIX KHUAT JI€TEeH ISl KOJUIEKTUBHOTO
MOJIb30BAHMS; IEAATOTHYECKOTO U TTPO(ECCHOHATBHOTO MAaCTEPCTBA;

Texuuueckue cpencTBa 0OydeHUs:: MUKPOCKOII, KOMIIBIOTED, IPOEKTOP, AUCKHU, J1a0OpaTOpHbIE 000PYI0BaHUS, XUMUYECKIE PEAKTHUBBI;
@duHAHCOBBIE CPEJICTBA HA METOIMIECKOE 0OeCIIeueHIe, N3aTeIbCKYIO ACATEIbHOCTD, IPU30BOM (DOH]I, YKpEIUIEHHE MaTepUalIbHON 0a3bl,
MOE3/IKH UIKCKYPCHH;

Temarnka Hay4yHO-

HCCIEA0BATENBCKUX PadoT.

[Temarornueckue METOIUKHA U

TEXHOJIOTHH:

pa3BUTHE KPUTHUIECKOTO MBITIUICHUS, 1e0aThl, MeTo ] nmpoekTtoB, KT, nccnenopaTenbckuii METO I, UTPHI, 3I0pOBbecOEpETaroNIne
TexHoJIoruu. TeopeTnyecknii MaTepuai:

- « BociuTaHue 3K0J10rM4ecKoi KylIbTyphl B IIKOJIbHOM Bo3pacTe» C.H. Hukoinaesa;

- « JIro6oBb k ipupoae» C.H. Hukoaesa;

- «B coro3e ¢ npupogoii» JI.U. I'pexona;

-«/letsim o mpuposie» M.B. Jlyunus;

-«Yto y Hac nox Horamu» H.P. PeixkoBa;

-«ITouBa - xxuBas 3emiisi» H.P.PeixoBa.

- JlonbHKOB B.P. «BpIuIn Bce Mbl U3 TPUPO/IBIY;

- «DOopMUPOBAHUE 3KOJIOTHUECKOU KyIbTYphI IKOJbHUKOB. I lnannpoBanue koHcniekToB 3ansatuii» JL.I'. Kepeesa;
- DKCIepUMEHTAIbHO-UCCIEA0BATENIbCKAs 30HA:

JlaGopatopusi XUMHYECKOTO aHan3a

KOMIUIEKT J1J1s1 COOPKH TUAPOTIOHHOM TN a9POMOHHON CHCTEMBI;
Arduino MEGA + Habop JaT4uKoB

HuTtpaTtomep, 1iudpoBoit MUKpocKon




Kaﬂennapﬂoe TEMATUYICCKOC NNIJTAHUPOBAHUEC

Ne | Ilmanupye | Koppekru dopma Kon Tema 3anaTHA dopma KOHTPOJIS
/I | Mas jata pOBKa 3aHATHS -BO
JIaThl 4aco
B Teoperndeckas 4acTh 3aHsITHs | TeopeTndeckas 4acTh 3aHATHS
/hopma opranuzanu /hopma opranuzanyu
JESTEIILHOCTH JIESITSIIbHOCTH
1. Ypox-nekius 1 | Buosorus u 5KOJIOTHSA: ATAIBI https://stepik.org/course/67899 | TectupoBanue
pa3BUTHS, IPEMET U 3a1aYH. /promo
Hanpasnenus coBpeMeHHOI pa3BUTHE MBILIUIICHUS JUIS
9KOJIOTHH U OUOJIOTHUHT OyIyIIuX HHKCHEPOB U
HccienoBaTeiei
2 Ypoxk-Oecena OCHOBHBIE TIOHSTHS O https://www.agroinvestor.ru/ TectupoBanue
TexHosoruu. [IpaBuia paboTel ¢ | *KypHAI ATPOMHBECTOP
1a00paTOPHBIM O00OPYIOBaHUEM.
TexHomornun
HCCIIENOBATEILCKON U
MPOEKTHOM JIEITEIHHOCTH.
3. [TpakTuKym 1 | 3makomcTBO C mabopatopHbM | https://stepik.org/course/67899 | Ilpaktuueckas pabora
o0opynoBaHueM. 3HaKOMCTBO € | /promo
TEXHOJIOTHEH pa3BUTUE MBIIUICHUSA 11
HCCHCHOB&TCHBCKOﬁ n 6y,IlyHJI/IX WHXXEHEPOB U
HNPOEKTHOM NEeSTENbHOCTH. uccnenosareneit
4 Y poxk-niekius 1 | Opranuyeckue BemiecTBa https://drive.google.com TectupoBanue
JKUBBIX OPraHU3MOB: [file/d/TAgmmKkKIO Isp
YIJIEBOIbI, TUMHIbI, OCNKH. e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing
matepuaisl 3aganuii HTO
5 Ypok-nexims 1 | Opranuveckue KUCIOTHI TectupoBanue

https://drive.google.com
[file/d/1LAgmmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

matepuainsl 3aganuit HTO
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'Ypok-6ecena

CEMUHap

OCHOBHBIE TPU3HAKH KUBOTO.
VX014 3a pacTCHUSIMH.

https://drive.google.com
[file/d/IAgmMmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

matepuaisl 3aganuiit HTO

[TpakTudeckas pabora

Mo3srosoi
LITYpM

YpoBHU Opranu3amun >KUBEIX
OpraHu3MOB.

https://stepik.org/course/67899
/promo

paSBI/ITI/Ie MBIIIJICHUA OJ11
OyIyIIUX UHKEHEPOB U
HccienoBaTeiei

TectupoBanue

CemuHap

[IpuHnun kraccudukanum.

https://stepik.org/course/67899
/promo

paSBI/ITI/Ie MBIIIJICHUSA TJIA
OyIyIIUX UHKEHEPOB U
HccienoBaTeiei

KOMOMHHMPOBAHHBII

Juckyccust

Bupycel — BHekeTouHas popma
PKU3HU

https://biomolecula.ru/articles/n

utrigenomika-pitanie-vs-
zabolevaniia

Bbuomonekyna. Hyrpurenomuka:
MMUTAHHE VS. 3a00JI€BaHUA

10

CemuHap

'YpOBHHM JKM3HU, MOJICKYJISPHBIN
[YPOBEHb Opranuzauuu. Bupycol.

https://biomolecula.ru/articles/n

utrigenomika-pitanie-vs-
zabolevaniia

Buomonekyna.
Hytpurenomuxka: nutaHue vs.
3a00JIeBaHUs

A1

[IpakTuKyM

[IpoxapuoTsl: cTpoeHue,
MHOT00Opaszue. DYyKapHOTHI.
Kinerka — nemoctHas cucrema

https://stepik.org/course/67899
/promo

Pa3BUTHUEC MBIIIJICHUSA JJI
OyIyIIMX WHKEHEPOB U
HcclieoBaTene

KOMOMHHMPOBAHHbIN

KOMOMHHUPOBAHHBIN

KOMOMHUPOBAHHBIN

IPYIIIOBOI
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12

CemuHap

Cybcrpatel aiist

KYJbTHBHPOBAHUS OMOOOBEKTOB.

Poct u pasBuTHE KIETOK.
Perynsanus pocra kineTok

https://drive.google.com
[file/d/IAgmMmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

matepuaisl 3aganuiit HTO

13 PoneBas urpa [TpuHIHITBEI 0TOOPA 00HEKTOB https://drive.google.com
ISt OMOTEXHOJIOTHYECKUX [file/d/LAgmmkKIO Isp
MPOIIECCOB. e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing
marepuansl 3agaanii HTO
14 [MpakTrKym Pactenus B cucteme https://drive.google.com
OPraHu4YeCcKoOro MHpa. [file/d/LAgmmKKIO _Isp
Mopdororudecknii aHaH3 e2veMbxJM-
pacTeHHMH. ZKMcXO0kgFW/view?us
p=sharing
Marepuaibl 3aganuii HTO
15 CemuHap KyabTypbl KJI€TOK https://drive.google.com
BBICIINX PACTEHHUH. [file/d/TAgmmkKIO Isp
Knerounple TEXHOJIOTHH B e2veMbxJM-
CO3JAHUH TEHETUYECKOTO ZkMcX0kgFW/view?us
pasHooOpasusi W ICHHBIX p=sharing
JUISL CEJIEKIIUH UCXOIHBIX matepuaisl 3aganuii HTO
dhopm
16. JlucnyT CnocoObl ycuIeHus https://drive.google.com
AKTUBHOCTH OHOOOBEKTOB [file/d/TAgmmkKIO Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing
marepuaisl 3aaaauii HTO
17 Jlucryt Krnerounsle TexHOJIOTHH B https://stepik.org/course/67899

CO3/IaHUHM TEHETUYECKOTO
pazHooOpa3usi U IEHHBIX
JUTSL CENEKITUH UCXOTHBIX

hopm.

/promo

Pa3BUTHUE MBILUICHUS IS
OyIyIIMX UHKEHEPOB U
HUccIIenoBaTeIen

IIpaxTukym

TPYIIIOBOM

TPYIIOBOM

WHIUBUAYaIbHBII

OIIPOC YCTHBIN
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18. MPaKTUKYM Cy0cTpatsl aist https://drive.google.com
KyabTHBHpOoBanus 6nooosekroB | /file/d/IAgmMmKKIO _Isp
e2veMbxJM-
ZKMcXOKgFW/view?us npaKTHyeckas pabora
p=sharing
matepuaisl 3aganuiit HTO
19 MPaKTUKYM Crpoenue pacturenbHoOU KieTkH. | https://stepik.org/course/67899 | TIpakTukym
/promo
Pa3BHUTHE MBIILICHUS TSI
OyIyIIUX UHKEHEPOB U
HcciaenoBarTeiei
20. OpuduHT KietouHblie KyabTypHl, https://stepik.org/course/67899
COBpPEMEHHBIE MTPOOIEMBI /promo YcrHblii onpoc
Pa3BHUTHE MBILICHUSI
TUTST Oy yITuX
WHXXCHEPOB U
HccienoBaTeiei
21. CeMHHap Poct u pa3BuTHE KIIETOK. https://stepik.org/course/67899 | I'pynmosas paboTa
Perymsmus pocra KJIeTok /promo
Pa3BUTHE MBIIIICHHS JUTs
OyIyIX HHXEHEPOB U
HUcciaenoBaTeiei
22. [IPaKTHKYM [Tocagka pacTeHuii ¢ https://stepik.org/course/67899
MCIOJIb30BaHUe Habopa st | /promo [TpakTuKym
BBIPAIIUBAHKSI OUOJIOTHICCKUX | Pa3BUTHE MBILILICHUS IS
KYJIBTYD C OyIyIUX HHXEHEPOB U
ABTOMAaTH3UPOBAHHBIM uccleioBaTesnei
KOHTPOJIEM.
23. JlenoBas urpa Hcropust nzydenus https://drive.google.com
JPOOKEBBIX KJIETOK. Mx [file/d/AAgmmkKIO Isp TECTHUPOBAHUE

IMPUMCHCHUC B
IMPOMBINIJICHHOCTH U B 6BITy.

e2veMbxJM-
ZkMcX0kgFW/view?us
p=sharing

matepuainsl 3aganuil HTO
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24,

[IPAaKTUKYM

CrtpoeHue 1 OpraHou bl KIETOK
JIPOXKEM.

https://stepik.org/course/67899

/promo

pa3BUTHE MBIILICHUS TS
OyIylIUX UHKEHEPOB U
HCcIIeIoBaTeIeH

25.

[IPAKTUKyM

PasMHo)keHMne ApOKKE.

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

matepuaisl 3aganuiit HTO

26.

ITUCKYCCUS

Hcnonb3oBanue qpoxxend B
COBPEMEHHOM IPOU3BOJICTBE

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

MaTepualibl 3aJaHul
HTO

217.

MPaKTUKYM

N3ydeHnne norydeHHOTO
MaTepuaa 1noj MUKpOCKOIIOM

https://stepik.org/course/67899

/promo

Pa3BUTHUE MBIIJICHUS IS
OyIyIIUX UHKEHEPOB U
HUcciaenoBaTeiei

28.

CeMUHap

MHuoroobpasue TKaHEH.

CriocoOblI BeIpaIuBaHUs
S>KUBOTHBIX KJIETOK.

HepCHeKTI/IBH HUX CIIOJIb30BaHU.

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing

matepuaisl 3aganuii HTO

IIpaxkTukym

IIpaxkTukym

TectupoBanue

[IpakTukym

['pynmnosas pabota

29

MPAKTUKYM

[TkaHu pacTeHHil..

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

matepuaisl 3aganuii HTO

[IpakTukym
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30.

CEMUHap

TkaHM pacTeHul oA
MHUKPOCKOIIOM.

https://drive.google.com
[file/d/IAgmMmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

MaTepHalibl 3aJaHul
HTO

31

KOH(pEPEHITUS

Kynerypa TKaHen u
TPAHCIUIAHTOJIOTHs.

https://drive.google.com
[file/d/IAgmMmMKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

MaTepHalibl 3aJaHuil
HTO

32

MPAaKTUKyM

Pemenue npoGiem MeaUITUHBL
Ha  OCHOBE OMOTEXHOJIOTHHU.
JlnarHocTuka v KOppeKIus

HACJIEACTBEHHBIX 3a00JIeBaHHM

https://www.youtube.com/playl

ist?list=PLuugVPlaA-
Ji6kDP2GruldhOu8mJjBJ6E
BeOWHAPHI U MacTep-

KJIACCHI IO MOATOTOBKE

Y PEIICHUI0 KOMaHIHBIX
3a1a4

33

J{uckyccus

OpFaHBI U CUCTEMBI OPraHoOB.

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing

MaTCpHaJIbl Sa,Z[aHI/Iﬁ
HTO

34

KoMIuiekcHoe
BaHsATHE

BereraruBHbie OpTraHbI.

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing

MaTCpHraJIbl 3aI[aHI/II71
HTO

Cemunap

I'pynnoBas padota

[IpakTukym

TectupoBanue

I'pynnoBas pabota
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35

OJIMMIIHAaJa

becrnionoe u monosoe
pa3MHOKEHHE.

https://drive.google.com
[file/d/IAgmMmKKIO Isp
e2veMbxJM-
ZKMcXO0kgFW/view?us
p=sharing

MaTepHalibl 3aJaHul
HTO

36

ITUCKYCCUS

Crpoenue 1isetka. OnblieHue.

JIBOIHOE OTIOJOTBOPEHHUE.

https://www.youtube.com/playl

ist?list=PLuugVPlaA-
Jf6kDP2GruldhOu8mJjBJ6E
BeOMHApbI U MacTep-

KJIACChI MO MOATOTOBKE

Y PEIICHUI0 KOMaHIHbBIX
3aj1a4

37

MPAaKTUKyM

BrIpaniyuBanue KyJnbTypsl
OakTepuii B yamke [letpu

https://drive.google.com
[file/d/IAgmmkKIO _Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing

MaTc€puralibl Sa,Z[aHI/Iﬁ
HTO

38

CeMUHap

OO0pazoBaHuEe CEMSIH.

https://drive.google.com
[file/d/IAgmMmmKKIO Isp
e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing

MaTCpHaJIbl Sa,Z[aHI/Iﬁ
HTO

39

JIUCKYCCUA

Twumrsl conBeTHN.

https://www.youtube.com/playl

ist?list=PLuuqVPIlaA-
Jf6kDP2GruldhOu8mJjBJ6E
Be6I/IHapBI " MacCTep-

KJIaCCHhI I10 IMTOATOTOBKE

" pCIICHUIO KOMAaHIHBIX
3a1a4

3amanus OJIMMIIAAIA

I'pynnosas pabota

[IpakTukym

3amanus oluMmIuaga

I'pynnoBas pabota
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40 [peroprax Husmue pacrenust. https://drive.google.com
OcHOBHBIC HaNPaBIICHUS [file/d/TAgmmkKIO Isp
PBOJTFOITMH BOJIOPOCIICH. e2veMbxJM-
ZKMcX0kgFW/view?us
p=sharing
MaTepHalibl 3aJaHul
HTO
41 CeMHUHAp Bricmme criopoBbie pacTeHUSI. http://www.intelmeal.ru/
M3ydeHue cTpoeHUs CIOPOBBIX. 0a3a JaHHBIX 110
CeMeHHBIE pacTeHUsI. MHUINEBO 1EHHOCTH,
XHM.COCTaBYy U
KAIOPUMHOCTH
MHUIIEBBIX MPOTYKTOB
42 TTMCKYCCHS HoBble METOIBI CENIEKIINH https://ntcontest.ru/docs/
pacrenuii. O6mactu spi-assignementsl1.pdf
MIPUMEHEHHNS TPAHCTEHHBIX Marepuans! 3aganuii HTO
PACTeHUIA. 110 POQUITEO
«CoBpeMeHHasl THIIeBast
HHKCHEPUSDY
43 CeMHHAp Paszupie B3msAABl  HA https://drive.google.com
ucnonb3oBanue reneruuecku | /file/d/TAgmmKKIO Isp
U3MEHECHHBIX OPraHM3MOB. e2veMbxJM-
[TepcrieKTHBBI TE€HHOM ZKMcX0kgFW/view?us
WH)KCHEPHUH. p=sharing
MaTepuatbl 3aaHui
HTO
44 TTUCITYT IMoamapcrso IpocTeiimme. https://www.youtube.com/playl
PaccmarpuBanue ist?list=PLuugVPIlaA-
OJTHOKJICTOYHBIX II0/] Ji6kDP2Gruld hOu8mJiBJ6E
MHKPOCKOIIOM. BC6I/IHapBI " MacCTep-
KJIACCHI IO MOJITOTOBKE
U PEIICHUI0 KOMaHIHbIX
3a1a4
45 'YdeHsblii coBeT [Moauaperso https://www.youtube.com/playl
MHOTOKIIETOUHEIE. ist?list=PLuugVPIlaA-

KumeynomnoaocTHbIE.

Ji6kDP2GruldhOu8mJjBJ6E

WNupuBuayansHas paboTta

I'pynnosas pabota

TECTUPOBaHUE

I'pynmoBas padora

TectupoBanue

VY4YeHBIN COBET
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[IpecHoBoHas THIpa.

BeOMHAapbI U MacTep-
KJIaCCBhI 110 MIOATOTOBKE
U PELIEHUI0 KOMaHIHBIX
3ajgad

46 CeMUHap Tun ITnockue, Kpyrisie, https://www.youtube.com/playl
Koubuathsie uepBu. ist?list=PLuugVPIlaA-
Jf6kDP2GruldhOu8mJjBJ6E
BeOMHApbI U MacTep-
KJIACCHI TIO TIOITOTOBKE
Y PEIICHUIO KOMAaHIHBIX
3aj1a4
47 [peropTax Hcnons3oBanue 6uomaccsl s | https://drive.google.com
MTOJAKOPMKH C/X JKUBOTHBIX, [file/d/LAgmmkKIO Isp
TIPU TIPOU3BO/ICTBE e2veMbxJM-
CTPOUTEIILHBIX MaTePUAIOB ZKMcXO0kgFW/view?us
p=sharing
MaTepualibl 3aJaHul
HTO
48. | 25.02.25 CEMUHAp BroTtexHOI0THH B HUILIEBON
IPOMBIIUICHHOCTH
49. | 04.03.25 BeOMHAp buotexnonornn B cenbckoM https://www.youtube.com/playl
XO035HCTBE ist?list=PLuugVPIlaA-
Ji6kDP2GruldhOu8mJjBJ6E
BEOMHAPBI U MACTEP-KIIACCHI 110
HOATOTOBKE U PELICHHIO
KOMaH/THbIX 3334
50. | 11.03.25 [peropTax buotexHosoruu u https://www.youtube.com/playl

KOMMYHAJIbHBIC HpO6HCMBI

ist?list=PLuuqVPIlaA-

Jf6kDP2GruldhOu8mJjBJ6E
Be6I/IHapBI " MacCTCp-KIACChI IO
MMOATOTOBKC U PCHICHUIO
KOMAaHJIHBIX 3a1a4

I'pynnosas pabota

NunuBunyanbHas
paborta

I'pynnoBas

TECTUPOBAHUC

NunuBunyansHas
pabota
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51. | 18.03.25 MPaKTUKYM 1 | BeIOOp TE€MBI MPOCKTHOW HIIH https://www.youtube.com/playl
HCCIIeIOBATEIbCKON paboTh ist?list=PLuugVPlaA-
10 KypCy Ji6kDP2GruldhOu8mJjBJ6E
BeOMHApbl U MacTEP-KJIACCHI I10
MIOATOTOBKE U PEIICHHIO
KOMaH/THBIX 33134
52. | 01.04.25 [PaKTUKYM 10 | PabGota o BbIOpaHHOM https://www.youtube.com/playl
TeMe (MHIUBUIYaTbHO ist?list=PLuugVPIlaA-
VJIM TIO TPYIITIaM) Ji6kDP2GruldhOu8mJjBJ6E
BeOMHApbl U MacTeP-KJIACCHI I10
TIOJTOTOBKE U PEIICHHIO
KOMaH/THBIX 33124
53. | 08.04.25 3amnira 10 | PaGora mo BBIOpaHHOI Teme PesynbTaThl paboTHI
MPOEKTOB (MHANBHIYATbHO WIIH TIO

rpynnam). [loarotoska
IIPE3CHTAlMH.

IIpaxkTukym

IIpaxkTukym

3anura npoeKToB

Paznen 5. ®opmbl 1 BUABI KOHTPOJISl, OLlEHOYHbIE MaTepUAJIbI

@®opMbI KOHTPOJISA:

e TecTnl

® KOHTpOJII)HI)Ie BOIIPOCHI

* [TpoekTbl

* DKCKypCUHU
* [Ipaktuyeckue paboTHI.



https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E
https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E
https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E
https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E
https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E
https://www.youtube.com/playlist?list=PLuuqVPlaA-Jf6kDP2Gru1dhOu8mJjBJ6E

Paznen 6. Meroanueckoe od6ecnieuenue Ilporpammsi.

HNuTepHeT-pecypcebl:
1. UnTepuer nopran «MccnenoBaTenbckas IeITebHOCTD MKOIBHUKOBY Nttp://www.research er.ru (6ospiioe KOJMYECTBO MATEPUATIOB MO0 METOAUKE U TPAKTUKE

MCCIIE0BATEIBCKOM JeATEIbHOCTH YYaIUXCsl,aTaKkKECOICPIKUTCIOMOIHUTETbHASUH(POPMALIUS, KOTOPAsSIIOMOKETYUUTENIOB TIOBCEAHEBHOM 00pa3oBaTeIbHOI
Y METOJINYECKOM JIEATEIbHOCTH);
2. LleHTp pa3BUTHS HCCIICNOBATEIbCKON JACATENBHOCTH yuarumxcs hitp://www.redu.ru/;

3. Poccwiickas rocynapctBeHHas oubdamoreka http://www.rsl.ru;

4. TocymapcTBeHHAs HaydHas Y IIMHCKOTO meaarornyeckas http://www.gnpbu.ru

5. DneKTpoHHBIN yueOHUK(J1abopaTopHbie paboThI)o OuorexHonoruu http://kineziolog.su/content/biotekhnologiya.
6. DiexTpoHHBIH yueOHUK 1Mo Grooruw: http://dronisimo.cha
7. Brosnorus: 31eKTpOHHbIH yueOHuk: http://www.ebio.ru/
8. DnexTponHoe mocobue o brorexnonornu 6ndmorexa um. K. JI. http://spbgau.ru/files/nid/7127/13 rp_35.04.03 biotehnologii_v_rastenievodstve 2017.pdf
9. . Cexue MaTepuabl o OMOTEXHOJIOIMH U IPYTUM OHOJIOTMYECKUM HayKam
https://yandex.ru/search/?Ir=2&oprnd=1891727557 &text=http%3A%2F%2Fbio-x.ru%2F%20 10. becruiaTHbie 00y4aroiye mporpaMmbl 1Mo OUOIOTHH :
http://www.informika.ru/text/inftech/edu/edujava/biology/
11. Best 6uonorust: http://biology.asvu.ru/
12. Enunast kosutekius U poBbIX 00pa3oBaTelbHBIX pecypcoB: collection.edu.ru/
13. IkomeHbIi Mup. buonorus: http://school.holm.ru/predmet/bio/
14. Tectsl 10 Teme «buoTexuomoruu» http://astgmu.ru/wpcontent/uploads/2016/04/BioTest.pdf

CHnHCOK MCII0JIb30BAHHOM JIMTEPATYPHI VISl EIaroron:
1. OcnoBsl 6uoTexHonoruu: 10-11 knacesl: yue6Hoe nocobue// bubnuorekasnektuBHbeix KypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009.
2. Muxkpoo6uonorus: 10 — 11 kiaccel: Mmeroauueckoe nocodue.- M.: Benrana I'pad, 2012. — 64 c. — (bubnuoTeka 31eKTUBHBIX KYPCOB).
3. bekkep M.E. Benenune B Ouotexnosoruro - Pura: [Iumesas mpoMseIieHHOCTh, 1978 - 231 c.
4. benbix C.JI. YnpaBieHue uccie0BaTeNIbCKOM aKTUBHOCTBIO yUeHHKa: MeToquueckoe nocodue st eAaroroB CpeJHUX 1KOJI, TMMHA3MH, Iuiees. /
E.B. Tarnosa.— M.: 'mo6yc, 2009. — 255 c.
5. buotexnonorus: Yuyebnoe nocodue a1 BY308B. B 8 ku. / [Tox pen. H.C.Eroposa. 2019.
6. I'pun H., Crayr V., Teitnop . buonorus. T. 1-3. M.: JlabopaTopust 3HaHuil,
7. HepexneeBaH.M.Hayuno-uccnenosarensckasgpadotasmkose/H. M. lepexieeBa.—M.: Bepoym - M, 2010.
8. JlanteB FO.I1. buonoruueckas nnwxenepus. M., Arponpomusaar. 1987.
9. Jleontouu A.B. PexomMeHganuy no HalmMcaHUIO UCCIeoBaTeNnbekoil paboTsl / A.B. JleontoBuu // 3aByu. — 2001. - Nel.
10. nenoBatensc MacnenHukoBaA.B.MarepuanssinposeieHusIcriekypca«OCHOBBIMCC KO
nearenbHOCTHy4aIuxcs»/A.B.Macnennukona//l IpakTnkaaqMUHUCTpAaTUBHOMPaOOTHIB mKoe. — 2009. - NoS.
11. Hazapenxo JI.B. buorexnosiorust pacteHuii: yaeOHUK 1 pakTukym Juid By3oB / JI.B.Hazapenko, }0.1. Joarux, H.B.3arockuna, I'.H.Pannyruna. — 2-e
U311, uchp. u aom. — Mocksa: M3narensctBo KOpaiit, 2021. — 161 c. — (Briciee oOpa3zoBanue).


http://www.redu.ru/
http://www.rsl.ru/
http://www.gnpbu.ru/
http://dronisimo.cha/
http://www.ebio.ru/
http://spbgau.ru/files/nid/7127/13_rp_35.04.03_biotehnologii_v_rastenievodstve_2017.pdf
http://www.informika.ru/text/inftech/edu/edujava/biology/
http://biology.asvu.ru/
http://school.holm.ru/predmet/bio/
http://astgmu.ru/wpcontent/uploads/2016/04/BioTest.pdf

12. O6yuenue s Oynymiero (mpu nogaepxke Microsoft): Yue6Hoe mocobue.- 4-¢ uz., ucnp. — M.: M3naTenbcko-ToproBeiit 1om «Pycckast pegakius»,
2004. 13. OnapeHHbleeTr: KOHIETITyalbHbIE OCHOBBI pa0OThI ¢ OJJapEHHBIMH JIETHbMH B CUCTEME JIOTIOJIHUTENbHOTO 00pazoBanus. - M.: LIPCAO/
Muno6pazoBanus Poccun, 1998.

14. TIpoxo¢rerlO.B.,ITpokodrerall.B. Hayuno uccnenoBarenbckas padbora« [Ipukiaanas sxonorus: u3 onsita padoten» / buonorus B mkoxne. — 2009. -
Ne9.

15. IMmennoa M.JI. TexHoNmOTHS OpraHU3aIiiy MPOSKTHON ACITEILHOCTH ydamuxcs /YdaeoHo-Meroandeckoe mocobdue/Cypryr.2004.

16. CaBenkoB A.U. MccnenoBaTenbckoe 00yueHre U MPOEKTUPOBAHNE B COBpeMeHHOM oOpa3zoBanun// MccnenoBarenbckas padoTa MIKOJIbHUKOB. —
2004, Nel. 31 17. anupo A.C. Mukpoouosorusi: 10-11 kmaccel: yaebHO€ mocobdue is yqammuxcs oomieo0pa3zoBarenbHbix yupesxaennii / S.C. 1 anupo.
— M.: Benrana-I"pad, 2008. — 272 c.- wn. (bubnanoreka 3eKTUBHBIX KYPCOB).

18. eenyxa B.C. u ap. Cenbckoxo3siicTBeHHas buotexnonorus. M.: Beicias mkona, 2003.

19. 1. 2006. 2 SxynoB T.P. Monekynsipaas OnotexHomorus: yueonuk st By3os / T.P SIkynos, T.X.®an3oB. — 3-e u3n., crep. — Cankr-IletepOypr: Jlanb,

2021. - 160 c.

Jlureparypa Ajs1 00y4arOIIMXCs U POAUTeEJIeN:
1.bexkep M.E. Breaenue B 6norexHosioruto - Pura: [lumieBast mpoOMBITIUIEHHOCTb,
2. amupo A.C. Mukpoouonorus: 10-11 kmaccer: yaebHOoe mocobue s ydammxces oomieoopa3zoBarenbHbix yupexaeHuit / 1.C.I1lamupo. — M.: Benrana-
I'pad, 2008. — 272 c.- w1 (bubnuoTeka >IEKTUBHBIX KYPCOB).
3 . OcHoBbl OnotexHosoruu: 10-11 kimaccer: yuebHoe mocobue// bubnmoreka snektuBHbIX KypcoB/ E.A.Hukumosa — M.: Benrana-I"pad, 2009.
4 . Ky3nernoB U.H. Hayunoe uccnenoBanue: MeToauka rnpoBeaeHus u odpopmiienne.— M.: M3znaTenbcko-Toprosas kopropaius «Jlamkos u K», 2004
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	– применение деятельностного подхода в процессе освоения школьниками способов и форм организации работы в современной технологической сфере, решения творческих инженерных задач, участия во всероссийских и международных соревнованиях и хакатонах, проек...
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