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HHOACHUTEJIBHAA 3AIINCKA

JlononHuTeNbHAsA 001Ie00pa3zoBaTenabHas oOmepa3BuBaomas nporpaMmma «Kupas OHOJIOTHDY
(manee [Iporpamma) eCTECTBEHHOHAYYHOW HAMpPaBICHHOCTH. Y poBeHB [Iporpammbl — 6a30BbIH.

AKTyaJ’ILHOCTb, NpaKkTHI€CKasi 3BHAYUMOCTb 1 HOBU3HA NIPOrpaMmbl.

OpHol M3 KJIHOYEBBIX 3ajjad JOMOJIHUTEILHOTO 00pa30BaHUs Ha COBPEMEHHOM JTale SBISETCS
npodeccnoHalbHass HaBUTAaUsg ©  (OPMHUPOBAHHWE KOMIICTCHIMH, HEOOXOMUMBIX IS
npodeccrnoHabHOTO 00pa3oBaHus B OyaymieM. B 4uciio MPHOPUTETHRIX HAIIPABJICHUH Pa3BUTHS
SkOHOMUKH Kamykckoil o0mactu BXOIAT OTpaciud U chephl, CBS3aHHBIE C HUCIOJIb30BAaHUEM
arpoNpOMBIIUIEHHBIX M OHOTEXHOJOTMH. YCHEIIHO pa3BUBAETCS CEKTOp JeueOHOro Jena,
(dapmaneBTHKM U OMOMETUIIMHCKUX HUCClIeNoBaHWi. B opranmzainusx BhICIIETO 00pa3oBaHUSs
OTKPBITHI CHEIUATBHOCTH ISl IOATOTOBKH CIICIIUAIIUCTOB B JTaHHBIX cepax. [TosTomy ocolyro
aKTYaJIbHOCTH MIPUOOPETAET MOATOTOBKA a0UTYpHUEHTOB. OJTHUM U3 BaXKHEUIINX U HEOOXOIUMBIX
CPEICTB TaKOW TIOATOTOBKHU SIBJISIETCS JOTIOJHUTEIbHOE 0O0pa3oBaHUE IIKOJIHHUKOB. B
Kamyxcko#t 001acTi B Te4eHHE HECKOJBKHUX JIET MPOXOJUT PETHOHATBHBIN dTan KOHKypca IO
BBISIBJICHUIO OJIAPEHHBIX yUJalIuXcsl B 00JACTH MCCIIENOBATEILCKOW U MPOCKTHOM JESITEIbHOCTH
10  HANpaBJICHHSIM  «ATPONPOMBINIJICHHBIE U OWOoTexHoyormu» W« eHeTuka,
MEePCOHAIM3UPOBAHHAs H TPOTHOCTHYECKas wmeauruHay. OpHako B 00pa3oBaTeIbHBIX
OpraHM3alUsiX pEeruoHa HE CO3JaHbl YCIOBHS JUISI MAacCOBOTO O3HAKOMIJIEHHUS Y4YalllUXCSl C
MPAKTUYECKOW W TPOCKTHOUN NEATEIbHOCThIO, Oa3upyroIIeiicss Ha OWOJOTHYECKHX 3HAHMSX.
HeobxomuMocTh MpeoosieHrs Takoro pa3pblBa YKa3blBa€T Ha aKTYaIbHOCTh pa3paboOTKu U
BHEJIPEHUS COOTBETCTBYIOIICH JOMOTHUTEIHHOM 001IIepa3BUBAOIICH TPOTPAMMEI.

buoTtexnonornueckoe oOpa3oBaHUE SBISETCS UYPE3BbIYAlHO BOCTPEOOBAaHHBIM HE TOJBKO B
Kanyxcko#t o6nactu, Ho u B Poccun B 1ieiom. O6 3TOM CBUIECTEIBCTBYET BOCTPEOOBAHHOCTH
IUIATHBIX KYpCOB MO OuoTexHojoruu (Hampumep, LleHTp MoyI0A€KHOrO0 HHHOBALIMOHHOTO
TBOpPUYECTBA u TEXHOIAPK «MHXUHUPpUYM) MI'TY HM. H.D. baymana,
https://inginirium.ru/courses/biotechnology-9-11), pa3oBbIX IIaTHBIX 3aHATUIA U UTp (Hapumep,
napk «3apsiabe», https://www.zaryadyepark.ru/education/11932/), a Takxe pacnpocTpaHEHHOCTh
OMOKBaHTYMOB B CETH JE€TCKHX TeXHONApKOB «KBaHTOpHYyM».

Haxkower, roBopsi 00 aKTyaJIbHOCTH JIOTIOJHUTEIILHOTO 00pa30BaHusl TeMaTHKu «buosorus mns
MPAKTUYCCKON JESITEIBbHOCTH YEJIOBEKAa», HEOOXOIUMO paccMaTpuBaTh HE TOJBKO OTOOD
Oyaymux OHOJIOrOB, OHOTEXHOJOTOB, OMOUHXEHEPOB, HO U (OPMUPOBAHHE MPAKTUKO-
OPUEHTUPOBAHHOTO OMOJIOTHYECKOTO KPYro3opa BCEro HaceleHus. Beab CeroiHs KakIbli
YeJIOBEK OIIyIaeT Ha cebe OMOJIOTHI0O KaK MOUIHEHWIINA WHCTPYMEHT TpaHChOopMaiuu
OKPYKaIOIIEr0 MHUPA, @ OKOJIOOMOJIOTHYECKHE TEMbI CTAHOBSITCS OJHUMH U3 CAMBIX MOMYISPHBIX
B CPE/ICTBAX MAacCOBOI MH(OPMAIINH, BKITIOUYAS (OKENITYIO TIPECCy».

IIpenonaBanue BEAETCSA HA PYCCKOM SI3BIKE.
IToaxoasl K MOCTPOCHUIO M OTJINYHS OT CYIIECTBYIOIIMX IPOrPaMM

I[OHOJ]HI/ITCJILHOC 06p3.30BaHI/IC JgeTe 1o TeMmaTuke «bwojorus s HpaKTH‘leCKOf/'I
JIesITeIbHOCTH Ye0oBeKa» B Poccuu PCAIMU3YyCTCA 110 HCCKOJIBKHUM COACPKATCIIbHBIM JIMHUAM

® [IPOrpaMMBbI «BI/IOKBaHTYM» CCTU ACTCKUX TCXHOIIAPKOB «KBaHTOpI/IYM»,



e nporpammbl «OcHoBbl OmotexHonorum» (JLE. [laBeimoBoit, M.A. VBaHOBOW u nIpyrux
MeJaroroR);

® [IpOrpamMMbl MPOEKTHOW JEATENBHOCTH B cdepe KUBBIX CHUCTEM (Hampumep, «ApPXUTEKTOp
XKUBBIX cucteM» KpacHosipckoro kpaesoro nentpa «lOunarte», Anekceepa, baiikanosa, 2018).

Hecmotpst Ha oOwmime mporpamm, moTpe0oBajoch pa3paboTaTh HOBYIO NPOrpaMMy, KOTOpas
MO3BOJIUT MOTPY3UTH ydammxcst Kamyxckoit o6mactu B TeMaTuky «bruosiorust st mpakTHYeCKOn
JeSITEIbHOCTH 4YeJIOBEKa» 3a HeOOoJbIIol o0beM ydueOHbIX 3aHATUH U Oe3 TpeboBaHMH K
MIOAATOTOBKE Ha BXO/JI€ (CTapTOBBIN U 0a30BbIN YPOBHH).

HoBu3Ha 3akiouaercsi B CJEIYIOLIUX AaCHEKTaX [esiTeJIbHOCTH: TakK, CYyLIECTBYIOIINE
nporpaMMbl  «OCHOBBI OMOTEXHOJIOTHW», BO-TIEPBBIX, PACCUMTaHbl Ha OOJbIIEEe KOJIUYECTBO
4acoB, Y€M 3TO MOTYT MO3BOJUTh cebe MHorume obOpazoBaTesibHble opraHuzanuu Kamyxckoit
obnactu. Bo-BTOpBIX, Takue MPOrpaMMbl MPENbSABISIOT JAOCTATOYHO BBICOKHE TpeOOBaHUS K
KOMITIETEHIIUSM IeJ]arora, 4YTo OrpaHM4MBaeT X IIUPOKOE pacrpocTpaHeHue. B-tperbux (1 310
[JIaBHOE MO0 HalleMy MHEHHIO) OHM HMEIOT TPAJUIMOHHYIO aKaJeMHUYECKYI CTPYKTYpY,
HallOMHMHAIOIIYIO BY30BCKYIO MPOTrpaMMy, MOCIEAOBATEIbHO U CHUCTEMATUYECKU H3JIararouryro
pasznuuHble TeMbl. TakoW MOAXOJ HYXEeH [UIsi MOJATOTOBJIEHHBIX M MOTHBHPOBAHHBIX
IIKOJIbHUKOB, HO ISl LIMPOKOTO Kpyra pedsiT CpeJHEero IIKOJIbHOTO BO3pacTa, MHOTHE W3
KOTOPBIX HCHBITHIBAIOT TPYJHOCTH C CaMOOpraHM3aluedl M KOHLEHTpalueld BHUMAaHUS, OH
HepeneBaHTeH. J[Is MaccoBOro JONOJHUTENBHOrO 00pa3zoBaHMs TpeOyeTcsi MHOW MHOpSA0K
OCBOEHMSI COJIEpXaHMs, CHOCOOHBI BIOXHOBHUTH JAaxke ciaa00 MOATOTOBICHHOIO Y4alllerocs.
«BHOKBAaHTYM TYJKUT» COJEPKUT MHTEPECHbIE MNOAXOJbl K OOY4EeHUI0 OMOJIOIMHM, HO €ro
CTPYKTypa HE TIOJHOCTbIO COOTBETCTBYET OOIIENPHHATON CTPYKTYpe JOMOJIHUTEIBHBIX
oO1iepa3BUBaIOIIUX [POrpamMM, a MpeangaracMblii KeHcoBBIH MOAXOJ HAXOAUTCA B CIUIIKOM
00JIBIIIOM Pa3phIBE € MPAKTUKOM OoJbIIMHCTBA neaaroros. IlporpamMmma «buokBaHTymM» AeTCKOro
texHonapka «KsaHTtopuym» Jluneukoi oOnactu paccuMTaHa Ha OOJibIlIee YHCIO YacoB,
npeabsaBiseT OoJjiee BBICOKME TpeOOBaHUS K MaTepUalbHO-TEXHUYECKOMY U  KaJpOBOMY
oOecrnieyeHnto. HakoHel, CyIIeCTBYIOLIME MPOrpaMMbl HE YUUTBIBAIOT PETHOHAIBHYIO
cnenudury Kamyxckoi obmactu.

KOHerTHHC 3HaHHUA W HaBBIKH 6BICTpO YCTAapeBaOT U 00HOBIISIIOTCS. MHOTOE YMCKOT ACJIATh
HpI/I60pH ABTOMATUYCCKH, MHOTOC YMCIOT KOMIIBIOTCPHBIC ITPOI'PAMMBI. Ot genoBeka Tpe6yeTc;[
IIOHUMAHHUC CYTHU (1)YHKI_II/IOHI/IpOBaHI/I$I JKUBBIX CUCTCM, CUCTCMHOC MBLIIIJICHHUC U KPCATUBHOCTD.
Ha st0 1 HallpaBJICHA IIpciiaracMasd Imporpamma. HporpaMMa HE TOTOBUT OMOTEXHOJIOTOB HJIN
6I/IOI/IH)KCHepOB, OHa AO0JDKHA IIOKa3aTrb, 4TO OMOJOTHSA — OTO OYEHD HHTCPCCHO, OUCHb BAKHO, H,
10 KpaﬁHeﬁ MCpPE, YaCTUYHO HE 3alpCAC/IbHO CJIOKHO. KroueBbiM IMPUHIUIIOM OCBOCHUA
COJACPIKaHUA I/IH)I(eHepHO—6PIOJ'IOFI/I‘{eCKOFO O6pa3OBaHI/IH SABJIACTCA NPUHLMUIT AKTHUBHOCTH. Z[J'ISI
IIOHMMAaHHA MCXaHHU3MOB Q)YHKHI/IOHI/IpOBaHI/IH JKUBOM mpupoAbl B ICPBYIO 0YCPCAb HeO6XO,I[I/IMO
C(l)OpMI/IpOBaTB qgepe3 JIMYHOC IMPUCBOCHUC YyUAIUMCA IPEACTABIICHHUA O KIICTKC KaK CAWMHUIC
’)kuBOoro. B otinuuue ot Kypca Onoyorum B nporpamme O6H_ICFO 06pa30BaHI/I$I, B npez[naraeMoﬁ
JIOTIOJTHUTEIIBHOM nporpamMmme pm U3yudCHumn JIF000TO TTOHSTHS OCYIICCTBIISICTCS O3HAKOMIICHUC C
MCTOAAaMU €TI0 H3YUYCHMUA. IIo HCKOTOPBIM TEMaM BaXHO IIOIBITAaTBCA CaMOCTOATCIBHO
«ICPCOTKPLBITH» KIHOYCBBIC Ha6J'IIOIICHI/I}I, ChII'paBIINEC BAaXHYHO POJIb B UCTOpHUU ouonorun. C
COBPCMCHHBIMU MCTOAAMU U3YUYCHUS U UCIIOJIBb30BaHUSA HA MPAKTHKE B HAYAJIbHOM KYypPCC Ha
IMPAKTUKEC O3HAKOMHUTHCA HC YyHaCTCA, MOITOMY NCAArory CJICAyCT IMOATOTOBUTH KpaTKHfI, HO



€MKHMI paccka3, a TakKXe OpPraHU30BaTh CAMOCTOATEIBHYIO JEATEIbHOCTh LIKOJIBHUKOB II0
noucky uapopmaruu B cetu IHTEpHeT.

OCHOBHOW METOJ, KOTOPBI HEOOXOJWMO OCBOMUTH Ha MEPBOM 3Tale MOTPYKEHUS B MHpP
OuoyoTMu, - 3TO METOA MHKpOCKomupoBaHusa. [lo 3Toif Tematuke pa3paboTaH psi
JIOTIOJIHUTENIBHBIX OOLIEpa3BUBAIOLINX MporpamMmMm, B yacTHocTH, nporpamMma A.B. Komnockosa
«I[Ipupoga mon mukpockonom». Ilpemiaraemass mporpamMmma OTIMYAETCS MEHBIIMM OOBEMOM
4acoB, a TaKKe€ HMHBIM IOJXOJOM K IIOCJIEOBATEIbHOCTH M3YYEHHUs] MaTepuajia: TeMbl
PacroJio’)KEeHbl HE IO CHUCTEMAaTHYECKUM TpyHaM HJIM METOJaM MHUKPOCKOIIMPOBaHUs, a 110
KITFOUYEBBIM HJIESIM TPEJICTABICHHSI 00 0COOEHHOCTIX (PYHKIMOHUPOBAHUS KUBOU MTPUPOIBI.

[lenecoobpa3HOCTh  JaHHOM nporpaMMbl B (OpMUPOBAaHMU 0a30BBIX KOMIIETEHLIUH,
HGO6XOI[I/IMBIX JJId pa3sBUTUA I/IH)KeHepHO-6I/IOJ'IOFI/I‘I€CKOFO MBIINUICHUS IIKOJIBHUKA.

IIporpamma pa3pa6oTraHa B COOTBETCTBHM:
- KonBenmust o mpaBax peO&HKa.

- ®enepanbHblil 3akoH "O6 obpa3zoBanuu B Poccuiickoit @enepanun” ot 29.12.2012 N 273-03,
- [Ipuxa3z Munucrtepcta o6pazoBanus u Hayku Poccuiickoit denepanuu ot 9 HosiOps 2018r. Ne
196 «OO0 yTBEepXKIECHUU TIOpS/KA OpPraHU3allid ©  OCYIIECTBICHUS 00pa3oBaTelIbHON
JEeSITEIbHOCTH IO IOTIOJTHUTENbHBIM 00111€00pa30BaTeIbHBIM IPOTrPAMMAaM))

- CanlluH 2.4.4.3172-14 CaHuTapHO-IHAEMHOJIOTUYECKHE TpPEeOOBaHUS K YCTPOWCTBY,
COJIEp’)KaHHWI0O M  OpraHu3alid  pexuma  paboTel  00pa3oBaTeNbHBIX  OpraHHU3aIUi
JIOTIOTHUTEIBHOTO 00pa30BaHus IeTeH.

- YcraB MyHuUnunaibHOro Ka3zéHHOTO 0O0pa30BATEIBHOTO YUPEXKICHUS OTOJHUTEIBHOTO
oOpazoBanus «LleHTp TBOpPUECKOTO pa3BUTHs U TyMaHUTAapHOTO oOpa3oBaHus «BocnuTtanue»

- Ilonoxenue o pa3paboOTKe U MOPSJIKE YTBEPHKIEHUS JOMOJHHUTENBHBIX OOIIepa3BUBAIOIINX
o0pa3oBaTeNIbHBIX MPOrpaMM MyHHIIMIIATBLHOTO Ka3€HHOTO OOpa30BaTENbHOTO YUYPEKIACHUS
JOTIOTHUTEIBHOTO 00pa3oBanus «LIeHTp TBOPUECKOTO pa3BUTHUSI U TYMaHUTAPHOTO 0Opa30BaHUS
«Bocrnuranuey.

IIpuHIMNBL, JeKalUe B 0CHOBE MPOTrPaMMBbI
B ocHOBe nporpaMmel JiexKat MPUHIIUIIBL:
® DTUYECKOE OTHOIICHHE K JINYHOCTH;
e KOHCTpYKTHBHOE OOLICHHE;
e DMIaTHYeCcKOoe MOHMMAaHUE MHUpa MOPOCTKA;
e lHTEpec K IMYHOMY MHPY MOAPOCTKA U €T0 aKTyaJH3alus;
e /IMasoru4HOCTH;

¢ JI0OpOBOJIBLHOCTH



[IporpammMa cocraBieHa ¢ y4eTOM IMIAKTUYECKUX IPUHLMIIOB: IPHUHLIMIA UHAUBUAYAIbHOTO
MIOJX0/a, MPUHLMIIA HATIAOHOCTH U JOCTYIIHOCTH, CO3HATEIBHOW M TBOPYECKOM AKTUBHOCTH,
OpUHLMOA TPOYHOCTH 3HAaHWHA, YyMEHHMHA W HaBBIKOB. PeOeHOK mpojaBHUTraercs IO
00pa3oBaTeIbHOMY MapUIpyTy IOCTENEHHO, OcBauBasi Bc€ Oosee ciokHble Tembl. Kaxnas
MOCJIEYIOIasi TeMa HE SBJIETCS YEM-TO OTOPBAHHBIM, CYLIECTBYIOIIMM «caMa Mo cebe», a
0azupyeTcst Ha TIOJYYEHHBIX paHEe 3HAHUSAX, YMEHUIX, HABBIKAX.

OTanuuTeIbHbIE 0CO0OEHHOCTH IporpaMmmal

OTnnuuTenbHbIE 0COOEHHOCTH AaHHOH 0011eo0pa3oBarenbHON [Iporpammel sBiIsIeTCS CUCTEMHO
- JIeATeNbHOCTHBIA MOJAXOJ K BOCIHMTAHUIO W PA3BUTHIO OOYYarOIIMXCS CpPEACTBAMH HOPM
HPaBCTBEHHOCTU U KYJBbTYphI TOBEJACHMUS, I/1€ HA «(PU3UOJIIOTUUECKOM YPOBHE) JIETKO U MPOYHO
MOJAPOCTKH YCBOSAT 3HAaHUS IOBEJEHYECKOIO XapakTepa, KOTOpble CTaHYT CTEpKHEM HX
MTO3UTUBHOTO MOBEIECHUS B MOCIEAYIOUIEH KU3HU. [[pMHINI MEXIUCIUTUIMHAPHON HHTErpaluu
MIPUMEHUM K CMEXHBIM HayKaM (XUMHUs, reorpadusi, 3KoJOor us, TeHETUKA)

[IpuHIIUIT KPEaTUBHOCTH MPEAIOIaraeT MaKCUMAJIbHYI0 OPHEHTAIUI0 HAa TBOPUYECTBO pEOCHKA,
Ha pa3BUTHE €T0 NCUX0(PU3NIECKUX OITYIEHUMH, PACKPBITHS JIMYHOCTH.

Hapsiny ¢ rpynmoBbIMH 3aHATHSAMHU TNPENYCMATPHUBAETCS MIMPOKOE HCIIOIB30BAHHE METOJIOB
WHIUBUAYAIbHON pabOTHI C pEeOCHKOM.

[Tporpamma mpesmnonaraeT MpUMEHEHHE 3/I0POBbECOEPETAIOIINX MPUEMOB U METOJIOB. Y YeOHBIN
KypcC MpelHa3HayeH i ydamuxcs 6-10 kgaccoB M paccMaTpuUBaETCs KaK CaMOCTOSITENbHBIN
npeaMeT B y4eOHO-BOCIIUTATEIHLHOM ITPOLECCE.

[legaror Bo3aeiicTBYeT Ha AMOLMOHANBHYIO chepy MOAPOCTKOB MyTEM BKIIOYEHHUS B 3aHATHE
MICUXOJIOTMYECKUX SKCIEPUMEHTOB, TECTOB, YIPAKHEHUH, MEJarornyeckux 3ajay, 3JIEMEHTOB
UTPBI, IESTEIBHOCTH, TBOPUYECTBA.

AnpecaTt nmporpaMmmbl

[Tporpamma «OKuBast 6uosorus» paccuntana Ha 1 rog o0ydeHus. YuciaeHHOCTh JCTEH B rpyIe
He Oomnee 12-15 uenmomek. Bospact nmererr ot 12 mo 17 nmer. CocTtaB MOCTOSIHHBIN, HaOOp
CBOOOTHBI.

O0bem nporpamMmmabl
KommuectBo wacoB — 36 4. B roj, 1 4. B HEJEIIO.

Cpoku peanuzaiuu, GopMbl OpraHuzanuu ydyeOHoil aesrenbHocTH Popma 0O0ydeHUs: OdHas.
Bospact ygamuxces: 12 - 16 net (6-10 kinacc).

Cpoxku peanuzanuu nporpammsl: 1 rox.

OO1ast TpyA0€MKOCTb IPOTrpaMMBbl: 36 4acOB ayIUTOPHBIX 3aHATHH.

Pexxum 3ansatuii: 1 3anarue B Hepemnto 1o 1 gacy.

Pa3znen «Beenenue. J)KuBble OpraHu3Mbl Kak MAIIMHBI U KaK LIEJTOCTHOCTHY - 2 4.

Paznen «MUKpOCKOT — BasKHEHIINI MHCTPYMEHT OuoJioray - 2 4.



Pa3nen «Ha BcTpeuy ¢ knetkoii» - 13 u.

Paznen «KuBas cucrema u okpyxaromias cpeqa. BBeneHue B OMOJOTHYECKH SKCTIEPUMEHTY - 6
4.

Pazgen «MukpoopranuzmMbl — OCHOBHOE CPEICTBO MTPOU3BOJICTBA B OMOTEXHOJIOTUNY - 4 U.
Paznen «buonorus npogeccuoHalbHON AESTENHHOCTHY - 7 4.
Paznen «MtoroBas arrecrauus» - 2 4.

(I)OprI opranmsanuu 06pa30BaTeJ’le0ﬁ JeATeJbHOCTH U BUAbI 3aHITHIA:

[Ipn mnaHMpoOBaHWM BOCHHUTATENBHOTO IMpoOIlecca BKIIOYAKD clieayroniue (opmbl paboThl ¢
NETHbMU:

TCOPCTUYCCKHUE 3aHATHA C DJICMCHTAMM JICKIUU U 3BpI/ICTHq€CKOﬁ 6€C€I[I>I,

MpakTH4ecKue paboThl ¢ HATypaIbHBIMU 00pa3liaMu,

MpaKTH4ecKue paboThl ¢ HCTOYHUKAMH UH(OPMAaLIUH,

IPYNIIOBBIE TUCKYCCHH,

OJIMMITHAIbl 1 KOJIJIOKBUYMBI (aTTeCTaHI/IOHHBIe 3aH5[TI/ISI).

MeTopl 1 MpUEMBI: 3JIEMEHTHI JICKITUH, paccka3, OObsICHEHHE, 3BpUCTHYECKas Oecena, padoTa ¢
TEKCTOM: CMBICIIOBasi pa3MeTKa, TOHKUE U TOJICTbIE BOMPOCHI, IPYIIIOBasi AUCKYCCHUS, MPOCMOTP
TOTOBBIX  MHKpPOIIPENapaToB:  NPUIOTOBJICHHE  MHUKPOIPENapaToB:  KYJIbTHUBUPOBAHUE
OpraHu3MOB; OMOJIOIMUYECKUN HKCIEPUMEHT; caMOCTosATeIbHas padota ¢ MHTepHeT-pecypcamu;
MO3TOBOM IITYpM.

[IporpamMmoii mpenycMOTpPEeHO MPOBEICHUE KOMOMHHUPOBAHHBIX 3aHSATUH: 3aHSTHSA COCTOST W3
TEOPETUYECKOH, MPAKTUYECKON U MPOEKTHOM YacTeil.

[IpakTUdeckue 3aHATUS TPOBOATCS KaK B IOMEIICHHUH, B T.4. C HCIIOJI30BAaHHEM COBPEMEHHOTO
00OpyIOBaHUs, TaK U BO BpeMs IKCKypcuid. IIpu TpoBeneHHM 3aHSATHH HCHONB3YIOTCS TPH
(hopMBbI pabOTHI:

® JJCMOHCTpAalMMOHHAasA, KOorJga 06yqa}01uHec;1 CJIymiaroT 00BIACHEHHS negarora u Ha6J'IIOI[aIOT 3a
ACMOHCTPAIMOHHBIM 3KpaHOM Ha CBOUX MCCTaxX;

.(l)pOHTaJ'ILHaSI, Korga 06yanoLuHec;1 CUHXPOHHO pa60Ta10T oI YIIpaBJICHUEM II€aarora,

® CaAMOCTOATCIIbHAA, KOorJa 06y11a101111/1ec;1 BBITIOJIHAKOT WHAWBUAYAJIIBHBIC 3a/laHUSA B TCUCHUC
YaCTH 3aHATHS WIH HECKOJIBKHUX 3aHATHH.

Cpok ocBOeHHS TPOrPAMMBI

[Iporpamma paccumTaHa Ha OAMH Y4eOHbBINH ron, B koiuuectBe 36 wyacoB. CoctouT u3 7
pa3aesioB: TEOPETUYECKOM 4YacTH 7 4acoB, NMpakTU4YecKoW 29 4yacoB. 3aHATHS IO JIBa 4Yaca B
HEJZIENIO.

YpoBeHb yCBOCHUS NIPOrPaMMBbI



Neri/n YpOBeHb CJI0KHOCTH KoanuyecTBo yacoB
1 ba3oBebrii 36
Pe:xxum 3angarui

Ton poxoskutenbHocTs | Ilepuoaununocts | Kosmuyecrso | KosmmvecrBo | KostnvecTBeHHbIM
o0yueHust 3aHATUA B HeleII0 4acoB B 4acoB B roj cocTaB
HeJe10
1 ron 1 yac 1 pa3 1 yac 36 yacoB 12-15 genosex

Leapb u 3a1a4un NporpaMmel

Leab obOpa3oBaTesibHOI MporpamMmel: GopMupoBaHUe 0A30BBIX KOMITIETCHIIUH, HEOOXOIUMBIX
IJI pa3BUTUSA I/IH)KeHepHO-6I/IOJ'IOFI/I‘~IeCKOFO MBIIIJICHUA IIKOJIbBHUKA.

3agaun: e (HopMUPOBAHHE YCTOMYMBOTO TIO3HABATEIHHOTO HWHTEpeca K OHOJIOTHYECKUM
(byHIaMEHTATBHBIM U MIPUKIIATHBIM JUCIIUTUIMHAM,

e (opmupoBaHME MOHMMAHMSI 3aKOHOMEPHOCTEW MeEXaHU3MOB (YHKIIMOHUPOBAHUS >KUBBIX
CUCTEM, YMEHUS OIPEAENATh MOJIXOJbl K M3YYEHHIO U KOHCTPYHPOBAHHUIO >KMBBIX CHCTEM Ha
OCHOBE 3TOT0 IOHUMAaHU;

e (QopMupoBaHHE HABBIKOB pPAabOTBI C OHOJIOTHYECKUM OOOpYJAOBaHHEM H MaTepUaTaMu
(MHKPOCKOITUPOBAHUE);

e (GOopMUPOBAHHE YMEHHUS IMPOBOJIUTH OHOJIOTUYCCKUH SKCIICPUMEHT, OPraHU30BbLIBATH
HaOIOZCHUE 32 0OBEKTAMU KUBOW TTPUPOJIBI.

Kanennapublii yueOHblil rpaguk

Neni/nm | HazBaHue pasjaesia/TemMbl KoanuyecTBo 4acos Jara
Bcero Teopus IIpakTuka
1 Beenenue. ’Kusrie 2 2 -

OpPraHnu3Mbl KaK MaAIlIWHbI
" KakK OCJIOCTHOCTH.

1.1. | Bxonnas JIMarHOCTHKA. 1
JKuBbie oOpraHusMbl Kak
«OJyIIEeBJICHHbIE
aBTOMATBI».

1.2. | Opranusm Kak CTpPyKTypa 1
H KakK poriecc.
O3HaKoMJICHHE c

y4eOHBIMU TOMELICHUSIMHU
U TEeXHUKON 0e30MacHOCTH
B oOpa3oBaTeNbHON
OpraHu3aluH.

2 Mukpockon — BaXHEUIUN 2 - 2
MHCTPYMEHT OnoJjiora
2.1 | Kakue MHKPOCKOTIBI 1
obiBatoT. TexHuka paboThI
co CTaHJapTHBIM
ONTUYECKUM
MHUKPOCKOTIOM.

2.2. | Texuuka  ©e30MacCHOCTH 1




npu paboTe B
1aboparopuu.

3 Ha BcTpeuy ¢ kiieTkoit 13 12
3.1. | Knerka - eIUHUIIA
CTPOEHHUSI )KUBOTO.
3.2. | CamocrosiTenbHOE 1
W3TOTOBJICHUE
MHKPOIIpEnapaToB
SMUJEPMBI JIUCTA.
3.3. | [lyremiecTBue MO KJIETKE. 2
3.4. | 3HaKkOMCTBO c 2
MHKpOIIpenapaTaMmu
KUBOTHBIX.
3.5. | PaznooGpasue KJIETOK 1
pacTeHui: JKUBBIC u
MEpTBBIC KJIETOYHBIE
AJIEMEHTBI,  KJIETKU  C
sapom u 0e3 siapa.
3.6. | PaznooGpasue KJIETOK 1
KUBOTHBIX (Ha TIpUMEpe
HECKOJIBKUX TUIIOB TKaHEH
MTO3BOHOYHBIX).
3.7. | JIBWKEeHHE YCTHUII. 2
3.8. | 3HaKOMCTBO c 2
J1a3MOJIN30M
JeTIIIa3MOJTU30M.
CpaBHeHne
MIPOHUITAEMOCTH MeMOpaH
KUBBIX U MEPTBBIX KJIETOK
1o OKpAIlIMBaHUIO
pacTBOpa MUTMEHTOM.
3.9. | Onmumnmaga 1O  TeMe 1
«Knerka»
4 Kupas cucremMa u 6 4
OKpYy’Karomas cpena.
Bsenenne B
OMOJIOTHYCCKHI
HKCHEPHUMEHT.
4.1 KusneneareapbHOCTD
KJICTKU U OpraHu3Ma.
4.2. | A30yka OHOJIOTHMYECKOTO
JKCIIEPUMEHTA.
4.3. | 3aknmagka JKCIIEpUMEHTA 2
o KyJIbTUBUPOBAHHIO
pacrenuil. OOpaboTka u
MOCEB CEMSH OJHOIO WJIHU
HECKOJIbKUX BUJIOB
pacTeHMii Ha  YalIkax
Iletpu u / umm meToaoOM
PYJTOHHBIX KYIBTYP.
4.4. | depmenHTs — 2

yIMBUTEIHHBIN 00BEKT




Oouonoruy. JeiicTBre
CJIFOHBI Ha Kpaxmall.

5 Muxkpoopranu3Mbl — 4 0 4
OCHOBHOE CPEeNCTBO
MIPOU3BO/ICTBA B
OMOTEXHOJIOTHH.
5.1. | MukpoOBbI: BBEeJICHHE.
5.2. | Metonpl npUrOTOBJIEHUS
npenapaToB
MHUKPOOPTaHU3MOB.
Jposxoxn. JlakroOakTepuu.
5.3. | KynbTuBupoBanue 1
MHKpoopranusmoB. [loces
Oaxtepuit OTnE4YaTku pyk,
MOHET, Marepuai c
MTUTIEBBIX MPOJTYKTOB.
5.4. | Onpenenenue pH. 1
Onpenenenue
OKpammBaHus 1o ['pamy.
3HayeHue N3y4aeMbIX
CBOWCTB B OMOTEXHOJIOTUH
Y MEJHIINHE.
6 buonorus 7 2 5
npohecCuoOHATBHON
JeSITeIbHOCTH
6.1. | IHK — rmaBHas Mojekyna: 1
cTpoeHue, HHPOpPMAIIHS,
METO/bl  BBIACNEHUS U
aHaJIn3a.
6.2. | buonorus B 2
KPUMUHAIHCTHKE.
6.3. | buonndopmaruka u 1
OMOUHXKEHepUs. DKCKypC
B IIPOTpaMMBbI JUIsl aHAJIHU3a
renoma. Kak  MoxHO
KOHCTPYHPOBATh T€HOM.
6.4. | Pa3zpabotka uuneu 2
MIPOEKTOB 1o Teme
«buosnorus s
MPAaKTUYECKOU
JeSITEIbHOCTH YEJIOBEKa»
6.5. | OGcyxnenue uaei 1
MIPOEKTOB 1o TeMe
«bnonorusa s
MIPAaKTUYECKOU
JeSITEIbHOCTH YEIOBEKa»
7 Wrorosas atrectarus 2 - 2
Hroro 36 7 29

MarepuajbHO-TeXHH4YeCKOe o0ecredeHre (Ha rpynimy)

TepMOCTaT TBCpI[OTCJ'IBHHﬁ




Muxkpockomn 1a60paTopHbIi (2 mIT.)

Hudposoii -USB —mukpockor (2 mir.)

Muxkpockor 1ab0opaTtopHsIi (cpenHero kinacca) (5 mirt.)

Bbuonornyeckast Mukpoaboparopus (¢ HaOOpOM HHCTPYMEHTOB) (2 ImIT. )
Habop MUKpPOCKOTIMYECKHX MpEnapaToB

Habop xuMu4ecknx peakTuBOB U KpacuTenei (2 mir.)

Hoyt6yxk (1 mrT.)

[TpunTep /MHOrOQyHKIIMOHAIBHOE YCTPOICTBO

WNHTepakTuBHAs MaHeNb

MynbsTuMenuiinas ycranoBka (MyabTUMEIUWHBIN TPOEKTOP)
KowmrmnekT onpenenureneil 1 atiacoB )KUBBIX OPraHU3MOB

[Tpubop st oOHapy)EHUS AbIXaHUS U ONPEAETICHUS JbIXaTeIbHOr0 KOdpPHUIneHTa

Pacxonnbie MaTepuanbl: COUPT 3TUIOBBIM, allETOKAPMUH, pAcTBOpP MOJa, NMepMaHTraHaT KaJlus,
caxaposa, kapbaMmuJl, MOBapeHHAas COJb, YKCYCHAas KHUCJOTa, HUTpAT Kajlus, HUTPAT KaJbIUsI
(pacTBOp), TIUIEPUH, TUAPOKCHA Oapus, HEHUTpaJbHBIA KpacCHBIH, KHUCIBIM (YyKCHH,
METHUJICHOBasl CUHb, T€HIIMAHBHOJET, GUIbTpOBaNbHAs Oymara, dyamku lletpu, nonustunenoBas
IJICHKA, PEMETHbIE U MOKPOBHBIE CTEKIIA, JIE3BUs 0€301acHOi OpPUTBEI.

buonoruueckuii Marepuas: KOMHATHbIE W aKBapUyMHBIE DPACTEHHUS, CEMEHa C/X pacTeHUH,
KOPHEIIOIbI, JIYKOBUIIBL, KITyOHU C/X pacTeHUM, MeKapcKue APOxiKU, HOTYpT, pacco KBalleHOH
KaIlyCThl,

Cnucok JTuTepaTypsbl Il YYUTeJIs

1. bensuuna JLLA. BBenenue kypca «AKBallOHHKa» B TMPAKTUKY YPOYHOH U BHEYPOUHOM
JESITEeNbHOCTH TOCYAAPCTBEHHBIX W MYHHIIMIIAIBHBIX 00I€00pa30BaTeNbHBIX OpraHu3anuii /
MeToau4ecKkue pexomeHganuu. — Acrtpaxanb: M3parensctBo TAOY AO JIIO «Muctutyr
paszBuTus obpazoBanusy, 2016. — 46 c.

2. Jlomarun, O.B. JlaGopatopubie koMmIuiekchl SenseDisc mpu peanu3anul OCHOBHBIX
oOpa3oBaTenbHBIX Mporpamm obmiero oopazosanus / O. B. Jlomarun. — CII6.: Ackpun, 2016. —
196 c.

3. Hukumosa E.A. «OcHOBBI OMOTEXHOJIOTHM» 3JIEKTUBHBIN Kypc/MeToandeckoe nocoodue. - M.:
Benrana-I'pad, c. (bubnnoreka snekTuBHBIX KypcoB)), 2009.- 21 c.

4. lllyouna FO.3., Hukudopora H.B., Moxaposa JL.IO., PxeByckas H.A. JlonomHutensHas
oOmiepa3BuBaroIias MporpaMMa TEXHUYECKOW HAMPaBICHHOCTH «BHOKAaHTYM» Ui ydamuxcs 5-
10 knaccos. - JIunenk, 2017.- 40 c.



Wutepuer - pecypcbl: [Ipow3BOACTBO M JOXOJHOCTH KOMMEPYECKOTO CEKTOpa aKBAIOHUKHU.
Mesx1yHapoAHbII o1poc. http://aquavitro.org/2015/06/06/proizvodstvo-
idoxodnostkommercheskogo-sektora-akvaponiki-mezhdunarodnyj-opros/

Imnpomonuka. http://hydroponic.at.ua/ AxBamoHWKa ¢ JUIMHHBIME (DaHEPHBIMHU JIOTKAMHU.
http://aquavitro.org/2015/04/15/akvaponika-s-dlinnymi-fanernymi-lotkami/

JlecsiTh MPUHIMIIOB pabOThI ¢ CUCTEMaMHU akBamoHUKH. http://aquavitro.org/2014/02/28/desyat-
principov-raboty-s-sistemamiak vaponiki/

bakrepun HUTpUULIHpYIOLTHE. 3HaueHue HUTPUDULHPYIOITNX OaxTepuil.
http://fb.ru/article/243423/bakterii-nitrifitsiruyuschie-znachenienitrifitsiruyuschihbakteriy

AdpukaHckuii kapueBsiii coM http://www. kaicc. ru/sites/ default/ files/ som. pdf 48

CereBoil  mpoeKkT  «3HAKOMCTBO C  akBamoHukoi»  https://  globallab.  org/ru/
project/cover/dbaf53ff-996d-4aee- a87cel197e8aa2819.ru.html#. WKAVevmLTIU

CeteBoit MPOEKT «AKBarmoHuka — HWCKYCCTBECHHAs IKOJIOTHUECKas cuCTEMay
https://globallab.org/ru/project/inquiry/8dead9d5-1899-4729-ae87- 24665c¢5923dc.ru.html#.
WKAeAfmLTIU u ap
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2. bumny I'.JI., Karunac I'.C., Hazapoga JI.B. I{utomnorus. — CII6.: Jlean, 1999.

3. buonoru-Bcepocuuku. https://vk.com/biovseros

4.  bwuonormyeckuit  otaen  lleHTpa  memarormyeckoro  macrepcta:  Marepuaibl
https://biocpm.ru/materialy/razdely-biologii

5. buonorus knerku — BuknydeOnuk: https://ru.wikibooks.org/wiki/buosiorus_kiaeTku

6. buonorug ®Mb® dusrex. - http://bio.fizteh.ru/student/files/biology/

7. buonorusa: OBomouuoHHO mnpoaBuHYTOoe BK-cooOmiectBO mnpo HAykKu O IKHBOM.
https://vk.com/biovk

8. buomonekyna [Hay4yHO-NIONYJSAPHBIA CalT, MOCBAIIEHHBIA MOJEKYJISIPHBIM OCHOBaM
COBPEMEHHOM OMOJIOTMH M MPAKTUYECKHM MPUMEHEHHUSM Hay4HBIX JOCTHXEHUH B MEIUIMHE U
ouorexnonoru|. https://biomolecula.ru/articles/nauka-na-sluzhbezakona-kriminalistika

9. Huarnoctuka I'MO - mpobGnemsl u pemteHus. http://gmonet.info/index.php/ckrytayaugroza-
rossii/48-diagnostika-gmo-problemy-i-resheniya

10. {108, K. ne. ITyremectsue B Mup xuBoi kietku. — M.: Mup, 1987. — 252 c.

11.Kny6 rennansabix 6uosioroB (KI'B): https://vk.com/geniusbio




12.KoBputun B. The Batrachospermum Magazine. [nep3kuil KypHaJI-MyTaHT Hay4HOU
HAMpaBJICHHOCTH Il JIFOOO3HATENBHBIX M TPUATHBIX JIIOJEH C YyBCTBOM IOMOpA].
http://batrachospermum.ru/

13.0Ot1kpeitas 6uosorus. http://biology.ru/course/design/index.htm

14.0Ot1kpeiTas 6uosorus. https://multiring.ru/course/biology/content/index.html#. W7cb4Nd KUI

15.®usnonorus pacrenuit http://fizrast.ru/

16.®dynnaMeHTaIbHAS ANIEKTPOHHAS oubImoTeKa «Dmopa u dayHay.
http://herba.msu.ru/shipunov/school/sch-ru.htm (3epkaio cairta CM. 1o
aapecyhttp://biotechny.com/edulib/sch-ru.htm,)
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