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NOACHUTE/IbHAA 3ANMUCKA

OnucaHue npeameta, AUCLUNAMHDBI KOTOPOMY NOCBALLEHA NPOorpamma

Ha coBpemeHHOM 3Tane ofHa M3 CTpaTerMyecknx uUeneh B AOMNOSHUTENBHOM
06pa3oBaHMM OPUEHTUPOBAHA HA PaA3BUTUE EeCTEeCTBEHHO-HAYYHOTO W TEXHUYECKOro
HanpasneHua. Co3gaHne ceTU OETCKMX TeXHOMApKoB «KBaHTopuym» ansetcs denepasbHbim
NPOEeKTOM AreHTCTBa CTpATeruM-4eCKMX WMHUUMATMB, HAMNPABAEHHbIX Ha Pa3BUTME TBOPYECKMX
cnocobHocTeit oby4yaroWwmMxcs, MX CaMOCTOATE/IbHOCTM, MHUUMATMBLI, CTPEMJIEHUS K
camopeanuMsaumm U camoonpegeneHuto.  [ononHu-tenbHaa — obuweobpasoBaTesibHanA
obuwepassuBaowan nporpamma «OCHOBbl OMOTEXHONOIMIA» MMEET eCTeCTBEHHO-HayyHYIo
HanpaB/IEHHOCTb. NPOrpamma Hanpas/sieHa Ha GoOpMUPOBaHME Y 0OYYaOLMXCA NPeacTaBAeHUM
M NPAKTUYECKMX HABbIKOB B 00N1ACTM eCcTecTBEHHbIX HayK, ¢opmupoBaHue y obydyarowmxcs
MHTEepeca K [AHHOMY HaMnpaB/ieHMIO, A TaKXKe Ha pa3BUTME KPEeaTUBHOTO MbIWAEHUA U
CamMoMOTMBaLMMU

PackpbiTve BeayLmnX naeii, Ha Kotopbix 6asmpyerca nporpamma

Mporpamma "OcHoBbl 6uoTexHonornn" 6Gasmpyetca Ha wAenax, CBA3AHHbIX C
Mcnosib3oBaHMEM BMONOrMYECKMX NPOLLECCOB U OPraHU3MOB A/1A CO34aHNA HOBbIX NPOAYKTOB, U
TexHonormii. OHa NO3BOAET YYALLMMCA NOHATb, KaK BMOTEXHOIOTMA MOXKET BbITb NPUMEHEHA B
pas3/INYHbIX 061aCTAX, BKAOYAA MeAMULMHY, CEIbCKOE XO3ANCTBO M NMPOMbILWJIEHHOCTb.

B pamKax nporpammbl, y4almeca M3y4atoT OCHOBHbIE MeToAbl BUOTEXHOIOMMU, TAKME KaK
rEHETUYECKUN UHXKMHUPUHT, KNETOUYHAA KyNbTypa U 6uopeaktopbl. OHM TaKKe U3y4atoT HayKM,
CBA3AHHbIE C OMOTEXHONOTMEN, TaKMe KaK FeHOMWMKA W MPOTEOMMKA, a TaKXKe MeToapbl
reHeTU4YecKom Tepanuu.

Mporpamma "OcHOBbI 6MOTEXHONOIMIA" NOMOraeT y4alMMCcA Pa3BUTb HaBbIKM PaboTbl €
6MONOrMYECKMM MaTeEPUANIOM WM UCMOAb30BaTb WX ANA CO34aHMA HOBbIX MPOAYKTOB U
TexHonormin. OHa TaKXKe NOMOraeT y4yalMMCA MOHATb 3TMYECKME WU CcoLMasibHble BOMPOCHI,
CBA3AHHbIE C MPUMEHEHMEM BUOTEXHOIOTUU, U PA3BUTb KPUTUYECKOE MbILLI/IEHWE B OTHOLLIEHUM
NPUMEHEHWSA ITUX TEXHOIOTUN.

OnucaHue KNoYeBbIX NOHATUA, KOTOPbIMKU ONEPUpPYeT aBTOP NPOrpaMmbl

FeHeTUYECKUN UHKMHUPUHT - NPOLLECC U3MEHEHWA FTEeHETUYECKOro MaTepuasia opraHmM3ma
C LUEeNblo NONYYEHWUA HOBbIX CBOMCTB UM YNYYLLEHUA CYLLEeCTBYOLWMX. ITOT METOZ UCNOb3yeTCA
B 6MOTEXHONOIMM ANA CO34aHUA HOBbIX BUAOB PACTEHUIM U KMUBOTHbIX, @ TaKXKe A1A pa3paboTKu
JIeKapCTB M MPOMbILU/IEHHbIX NPOAYKTOB.

KnetoyHaa KynbTypa - MeTOZ BblpalLMBAHUA KNETOK B MCKYCCTBEHHbIX ycnoBusax. OH
MCNonb3yeTca AN1A U3y4eHna BUON0rMYecKnx NPOLLeCCOB M A5 NPOU3BOACTBA IEKAPCTB U APYIrUX
6MOTEXHONOTMYECKNX MPOAYKTOB.

BuopeakTop - yCTPOMCTBO, MCNONb3YyEMOE AR NpoBeseHUA BUOXMMUYECKUX peakuunii B
KOHTpoOAMpyembIx ycnosusax. OHO wucnonblyetcA B OMOTEXHONOMMW ANA  BblpalLMBAHUA
MWKPOOPraHM3MOB U KNETOK, a TaKkKe A/1A NPOoM3BOACTBA OMONOrMYEeCcKM aKTUBHbIX BELLECTB U
APYTUX NPOAYKTOB.

FeHOMMKa - HayKa, M3yyatol,aa reHoMbl opraHuamoB. OHa UCNoAb3yeTcA A/1A aHaAu3a
CTPYKTYPbl U OYHKUUW TEHOMOB, @ TaKXe ANA pa3pabOoTKM HOBbIX METOA0B AMAFHOCTUKU U
neyeHuns saboneBaHu.

MpoTeoOMMKa - HayKa, U3yyarowaa CTPYKTYpy M OyHKumio 6enkoB B opraHuamax. OHa
ncnosb3yeTca Ans aHanmsa 6enKkoBbix Npoduaen opraHM3MOB, a TaKKe AnA Pa3paboTKM HOBbIX
MEeTO0B ANArHOCTUKM N NedeHnna 3aboneBaHunin.

leHeTUYeCcKaa Tepanusa - MeTod nevyeHuns 3abosieBaHMM, OCHOBAHHbLIN Ha M3MEHEHUMU
reHeTMYecKoro martepumana nauueHtTa. OH UcCNoNb3yeTcA ANA  /JIeYEeHUA TEeHETUYECKM
0bycnoBneHHbIXx 3a601eBaHMN, TAKMUX KaK KUCTO3HbIM dnbpo3 n remodununs.



BuoTexHonornyeckme  NpoayKkTbl -  NPOAYKTbl,  MOJYyYEeHHble C  MOMOLLbHO
6uoTexHonornyecknx metoaos. OHM MOryT ObiTb MCNONb30BaHbl B MeAMLUMHE, CENIbCKOM
XO3RMCTBE, MPOMbIWIEHHOCTU U Apyrux obnacTax. Mpumepamu TakKMX NPOAYKTOB ABAAIOTCS
NeKapcTBa, buoamsenbHoe TOMNMBO M HE/IKK, UCNOb3yEMbIE B MULLEBOM NPOMbILLNEHHOCTH.

HanpaBnAeHHOCTb NPOrpamMmmbl (eCTECTBEHHO Hay4Has).

CopepykaHve NporpaMmbl HaMpPaBAEHO Ha BOCMUTaHME MHTEpeca K NO3HaHMI0 HOBOTO,
pa3BUTUIO HAbOAATENbHOCTU, YMEHUS aHAIM3NPOBATb, PACCYKAaTb, AOKA3bIBaTb, MPOABAATb
WUHTYUUMIO, TBOPYECKM NOAXOAUTb K peleHuto yyebHol 3agaumn. CoaeprkaHue MOXKeT b6biTb
WCMNO/Ib30BaHO A/1A MOKAasa YYallMMCS BO3MOXKHOCTEM MPUMEHEHUA TeX 3HaHWIA U YMEHWN,
KOTOPbIMW OHM OBNIAAEBAIOT HA YPOKaXx.

Mporpamma paspaboTaHa C y4ETOM BO3PACTHbIX M MCUXOJOTMYECKMX OCOBEHHOCTEMN
M/IagLIero BO3pacTa LWKOJIbHUKA, NPEeACTaBAAET CUCTEMY WHTE/IEKTya/bHO-Pa3BUBAOLLMX
3aHATUI ANA YYaLLMXCA.

YpoBeHb 0CBOEHUA NMporpammbl

O3HakomuTenbHbI, 6a30BbIN.

AKTyanbHOCTb 06pa3oBaTeNibHOI NPOrpaMmmbl

Buonorva n 6MoTEXHONOIMA — aKTUBHO Pa3BMBatOLWMECA OTPACAM COBPEMEHHOM Hay4YHOM
MbIcM. Pa3paboTkM B AaHHbIX 061acTAX NO3BOMAKT pelwaTb LMPOKUIA Kpyr BOMPOCOB,
CBA3AHHbIX C OXpaHo 300p0BbA YenoBeKa, NoOBbILLEHMEM addeKTUBHOCTH
Ce/IbCKOX03ANCTBEHHOIO M MPOMbILI-N1EHHOrO NPOU3BOACTBA, 3alMTON cpeabl 0bUTaHWUA OT
3arpsa3HeHnn, ocBOEHMEM [/lyOMH OKeaHa M KOCMMYECKOro npocTpaHcTBa. CoBpemeHHble
6ronornyeckme 3HaHMA NO3BOAIOT CO34aBaTb METO-ANKW, HaNpPaB/ieHHble Ha KOHCTPYMPOBaHUe
KNEeTOK HOBOro TWMa; HEeCyLecTBylolWMe B NPUPOAE CO-YETaHUA TFeHOB; MPOEKTUPOBATb U
BHEAPATb B NPOM3BOACTBO Pa3NYHble MHTepdeNchbl B3aMMOAeN-CTBUA YE/T0BEKA N SINEKTPOHHbIX
ycTpolicte. Peanusauma [Mporpammbl MO3BONAET aKTyanM3MpoBaTb 3HaHMA obyvatowmxca B
AAHHOM HanpaBAeHUM Hay4YHON MbICAN U GOPMMPOBATb Y HUX NPEACTaB-N1eHUA U NPaKTUYECKMe
HaBbIKM B 06/1aCTU BUOTEXHONOMNM, MO3TOMY AaHHAA NPOrpaMma ABAAETCS aKTya/IbHOW.

MNeparoruyeckasn uenecoobpasHocTb 06pasoBaTeNnbHOM NPOrpaMmmbl.

Meparornyeckana uUenecoobpasHocTb [porpammbl  3aKAO4aeTcs B OCOHBEHHOCTAX
opraHM3saumnmn obpasoBaTeIbHOro NpoLecca: N3yyeHne TeopeTUYecKoro matepmasna NPoncxoauT
yepes Mpak-TUYECKylo AeATesbHOCTb. [pakTuyeckan paboTa sBnseTca npeobnagatowient, 4to
CNocobCTBYET 3a-KPENAeHM0 NONYYEHHbIX HaBbIKOB.

MpakTHMuecKkaa 3HaUMMOCTb 06pa3oBaTeIbHOW NpPorpaMmmbl

Mporpamma uHTerpupyet B cebe AOCTUNKEHUA COBPEMEHHbIX HanpaBAeHUi B obnactu
6uonormm n 6MOTEXHONOTMKU. 3aHMMaACb NO AAHHOM Nporpamme, Oby4yaloWMecs OO0/KHbI
Hay4YnTbCA MIAHMPOBATb U PEANN30BbIBaTb KOHKPETHble UCCNenoBaTe/IbCkue U NpUKNagaHble
3afa4yM, NOHMMaTb pPOJiIb HAY4YHbIX WCCAEAOBaHUA B COBPEMEHHOM Mupe. Peanusauus
nporpaMmbl NpeanosiaraeT Uc-noJib30BaHWE HaTypasibHOM HArNAAHOCTM, NOCTAHOBKY OMbITOB U
3KCMEepMMEHTOB, HabNOAEHMA 33 KUBbIMM OpraHM3Mamu. YMenoe MCnonb30BaHUE KUBbIX W
repbapHbix OOBEKTOB B COYETaHMW C APYyrMMM cpeacTtBamm  obyvyeHusa, opraHusaums
camocTonTeIbHOM paboTbl cNOCco6CTBYIOT yraybae-HU0 U paclMpPeHno BUONOrMYECKUX 3HAHUN.

MpuHuMnbl oT60pa cogep)KaHuA o6pasoBaTeNbHOM NPOrpPamMmmbl.

O6pa3oBaTenbHbIi NpoUecc NOCTPOEH C YYETOM YHMKANbHOCTM M HEMOBTOPUMOCTMU
KaXaoro pebeHKa 1 Hanpas/ieH Ha MaKkCMMaibHOe Pa3BUTUE ero CNocobHocTel:

- MIPUHLUMN eANHCTBA Pa3BUTUA, 0OYYEHUSA U BOCMIUTAHUS;

- MPUHLMN CUCTEMATUYHOCTU W NOC/IeA0BaTE/IbHOCTY;

- MIPUHLUMN AOCTYNHOCTY;

- MPUHLMN HArNAAHOCTY;

- MPUHLUMN B3aUMOAENCTBUA U COTPYAHNYECTBA;



- MPUHLMN KOMMNIEKCHOro NoAxoAa.
OTanunTenbHble 0c06eHHOCTM NporpaMmmbl
Mporpamma nocTpoeHa Mo MoAynbHOMY npuHumMny, Habop aeten B obbeguHeHue
ocywecTsnaeTca M3 yucaa obydarowmxcas MAQOY nuueit Ne23. lporpamma ob6beguHEHUSA
npeaycmaTpmMBaeT MHAMBMAYaNbHbIE, TPYNnoBble, ppoHTanbHbie GopMbl PaboTbl C AETbMMU.
Cocras rpynn ot 10 go 15 yenosek.
Mporpamma peanusyetrca B pPamMKax AeATeNbHOCTM LWKOAbHOTO «KBaHTOopuyma» u
aBnsetca 6becnnatHoM gna oby4yatoLmxcs.
Lenb o6pasoBaTenbHOI NporpaMmmbl
Pa3BMTME KOHCTPYKTOPCKMX cnocobHocTel getet n GopMUPOBAHME NPOCTPAHCTBEHHOIO
npeacTaBfeHMa 33 cd4eT 0CBOeHMA 6a30Bbix BO3MOXKHOCTEM cpeabl  TPEXMEPHOro
KOMMbIOTEPHOIo MOAE/IMPOBAHMUSA..
3aaaum obpasoBaTenbHO NPOrpamMmmbl
Obyuarowjue:
e pas3BuTMe y 0byYaroLmMXCca NO3HABATEIbHOTO MHTepeca K NpeaMeTHOM obnactu
bunonorus;
e dopmunpoBaHMe NpeacTaBAEHUI O })KMBOM 06BEKTE NPU PaboTe Ha CTbIKe Pa3/IMYHbIX
3Ha-HWUM, B N1t060I 061aCcTN YenoBEeYECKOM NPAKTUKK;
e  dopmMpOoBaHME NPAKTUYECKNX HABbIKOB B 061acTh 6MonorMm n GUOTEXHOIOTUK;
® 0OCBOEHWE MeTOA0B 31eMEHTAPHbIX BMONOrMYECKUX NCCeA0BaAHUI, MHTEpNpeTaumm
NONY-YEHHbIX PE3YNbTATOB U NPUMEHEHUNA PE3Y/IbTAaTOB Ha NPaKTUKE.

Pazsusarowue:

® pasBuTME MNCUXODU3NOOTUYECKMX KayecTB Yy obyyarowmxca: namaATv, BHUMAHMA,
CNOCOBHOCTU NIO-TUYECKU MbICIUTb, aHA/IN3MPOBATb, KOHLEHTPMPOBaTb BHMMaHWE Ha
rNaBHOM;

® pa3BMTME HAaBbIKOB CaMOMO3HAHMA U cCaMoonpeaeneHmns;

e (dopMMUPOBaAHNE KOMMYHUKATUBHbIX HAaBbIKOB U HAaBbIKOB COTPYAHMYECTBA C B3POCAbIMMU
M HaBblKoM paboTbl B KOMaHAE;

® pPasBMTME YMEHWM Wu3naraTb MbICIM B YETKOW JIOTMYECKOM MOC/AeA0BaTeIbHOCTH,
aHa/NIN3NpPo-BaTb CUTYALMIO M CaMOCTOATE/IbHO Haxo4WUTb OTBETbl HAa BOMPOCHbI NyTEM
JIOTUYECKUX PaCCyKOEHUN;

® pa3BMTME TBOPYECKONO M PaLMOHANIbHOIO NOAX0Aa K PeLleHMIo 3a43ayY;

e camopeanusauma B XO4€ WCC/AeA0BaTeNbCKOM, 3KCNepMMeHTasbHOM306peTaTeNnbCKoM
[EeA-TeNIbHOCTU U HAaY4YHO - TEXHUYECKOro TBOPYECTBa.

BocnumamernsbHsle 3a0a4u:
® BOCMWTaHME HACTOMYNBOCTU, COBPaHHOCTN, OPraHM30BAHHOCTM, AaKKYPaATHOCTU;
® BOCNUTaHME KyNbTypbl 0OLLEHNA N BEAEHWA ANANOT];
e BOCMUTaHWE HaBblKOB 6ECKOHMANKTHOrO B3aMMOLENCTBUA C XKUBbIM 0OBEKTOM B cpeae
obuTaHus;
e ¢dopmnpoBaHME N pa3BUTUE COLMANIBHON N NPOdECCMOHANBHON MOTUBALUM..
MNcuxonoro-nepgarorMyeckMe  XapakTepucTMKM  obyyarowmxca, y4yacTByloWMUX B
peanusauum obpasoBaTtenbHO NPOrpammbl.
Mporpamma npeanaraeTca AnA oCBOeHUA WKonbHUKammn 11-17 net (5-10 knaccbl) Habop
aeten B 06begnHeHme cBob6oaHbIN. CocTaB rpynmnbl — NOCTOAHHbINA, MOXET ObITb Pa3HOMNO/IbIM U
pa3HoBO3pacTHbiM B npeaenax (11-14, 14-17 neTt cooTBeTCTBEHHO). Hanbonee onTumanbHoe
KONM4ecTBo AeTen B rpynne — 15 yenosek, 4Tto NO3BOAAET negarory Aatb MHAMBUAYANbHYIO
KOHCY/IbTALMIO YYaLLMMCA.



®opmbl 06yueHna No obpasosaTenbHO Nporpamme
dopma 0byueHUnsa — oyHas.
PexXum 3aHATUIA, NePUOAUYHOCTD U NPOAO/INKUTEIbHOCTb 3aHATUIA
Obuee KONMYECTBO 4YacoB B rod — 72 4aca. MpoaomKkuTenbHoCTb 3aHATUI 40 MUHYT,
MeXAy 3aHATUAMM YCTaHOBMEeHbl 10-mWHYTHble nepemeHbl. HeaenbHaa Harpyska Ha OAHy
rpynny: 2 yaca. 3aHATUA nposoaATca 1-2 pas3 B Heaento.
0O6bem 1 cpok ocBoeHUA 0bpasoBaTeibHO NPOrpammbl
36 Hegenb B pamKkax 1-ro yuebHoro roga. Obuiee KonmyecTso 4Yacos — 72 yaca.
OcHOBHble meToabl 06yuyeHus
- YCTHbIN,
- npobnemHbIn,
- YaCTUYHO-NOUCKOBDIMN,
- UcCcneoBaTeNbCKUN,
- MPOEKTHbIN,
- GOpMUpPOBAHME W COBEPLUEHCTBOBAHME YMEHUA U HaBbLIKOB (M3y4eHMEe HOBOrO
MaTepuana, NPaKkT1Ka).
- 0606LeHMe N cUCTEMATM3aLMA 3HAHWUI (camocTosATeNbHan paboTa, TBOpYEeCKas paboTa,
AnCKyccua).
- KOHTPO/Ib U MPOBEPKA YMEHWUI N HaBbIKOB (CamocToATeNbHan paboTa).
- CO34aHMe CUTYaLLNI TBOPYECKOTO MOMUCKA.
- CTUMY/IMPOBaHMe (nooLpeHune).
MnhaHupyembie pe3ynbraTtbi
ObpazosamesnbHele.
® OHWMMaHMeE PON eCTECTBEHHbIX HAYK M Hay4HbIX UCCNeA0BaHUI B COBPEMEHHOM MUPE;
® 3HAaHMA O PA3/INYHbIX HAMPABNEHMAX pPa3BUTMA COBpPEeMeHHOW 6uonormm u
OGMOTEXHO/IOMMMN, @ TAKKE CMEXKHbIX OTPAC/el 3HAHUS;
® MPUMEHEHME HAYYHOrO MOAXOAA K PELUEHMIO Pa3/IMYHbIX 334a4, OBMALEHNE YMEHUEM
bopmMynmpoBaTb rMnoTesbl, NNAHNPOBATL MU NPOBOAUTL IKCNEPUMEHTbI, COOTHOCUTL CBOM
AENCTBUA C NNAHUPYEMbIMU pe3ybTaTaMu,
® OCYLWECTBNATb KOHTPOJIb CBOEN [AEeATENbHOCTU B NPOLECCE AOCTUMEHWUA PE3yNbTaTa,
onpeaenaTtb cnocobbl N AEeNCTBUA B pamMKax NpPeasoXeHHbIX YCA0BUIA U TpeboBaHUM,
KOPPEKTMPOBATb CBOU AENCTBMA B COOTBETCTBMU C U3MEHAIOLLENCA CUTYaLMeEN;
® 0OCBOEHME TEXHUK MUKPOCKOMUY;
® o/lydeHMEe MPaAKTUYECKUX HaBbIKOB paboTbl B COBpPeMEHHON buonornyeckom
nabopatopuu;
® yYMEHME WHTepPNpeTMpoBaTb MOJIyYEHHble pe3ynbTaTbl, NPoBOAUTL  06paboTKY
pe3yabTaToB U3MEPEHMUI C UCMOIb30BAHNEM MAKETOB NPUKNALHbBIX MPOrpamm.

Pazsusarouwue.

e MoOTMBauMA K 0Oy4YyeHMto, TOTOBHOCTb W CMOCOBHOCTb K CamMOpPasBUTUIO U
camoobpa3oBaHUIO Ha OCHOBE MOTUBALIMM K 0BYYEHMIO M NO3HAHWUIO;

® 11e/IOCTHOE MMPOBO33pEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PAa3BUTUA HayKU
M 06LLEeCTBEHHOM NPAKTUKY;

® KOMMYHMKATMBHbIE KOMMNETEHTHOCTU B OOLEHNN U COTPYAHNYECTBE CO CBEPCTHUKAMMU U
B3pOCAbIMK B Npouecce obpa3oBaTeNbHOM AeATe/IbHOCTH.

BocnumamenobHeie.
® BbiChywnBaTb U NPUHMUMATb BO BHUMaHWME B3rnAagbl 4pyrux III-O,ELGVI,'



® OpraHM30BbIBaTb y4ebHOE COTPYAHMYECTBO M COBMECTHYIO AEATE/IbHOCTb C NeAarorom u
CBEPCTHMKAMU: HaxoauTb obliee pelweHuMe UM paspewaTb KOHPAMKTbI Ha OCHOBeE
COrnacoBaHMA NO3ULMIA U Y4ETA MHTEPECOB;

e dopmynnpoBaTb, aPryMeHTUPOBATb M OTCTaMBATb CBOE MHEHME

MexaHu3m oueHMBaHMA 06pa3oBaTe/IbHbIX pe3ybTaToB.

OueHKa yCBOEHWA Nporpammbl NPOM3BOAMTCA Ha OCHOBE HAbBNOAEHWIN 3a TeKylwewn
paboToi obydatowmxca. Mo MTOram pe3ynsbTaToB OMPOCA, OCYLWECTBASEMOro B YCTHOM,
NMMCbMEHHOM TecToBo ¢opme, pe3ynbTaToB MNPOBEPKM 06A3aTenbHbiX rpaduueckux pabor.
NTorom ycBoeHWs mporpammbl MOFYT 6biTb yyacTe 0Oy4YatOWMXCA B PAMOHHbIX M 061aCTHbIX
KOHKYPCax U 0ONIMMNnaAax no KOMMNbIOTEPHON rpaduKe 1 YepUyeHUo.

®opmbl NnoaBeAEHUA UTOTOB peannsauumn obpasoBarTesibHOW NPOrpamMmmbli

B cnyyae 3aBepweHuA o0b6y4yeHMA MO MNPOrpaMme MNPOMENKYTOYHAA aTTecTauus
obyyatouleroca ABnseTca utoroson. CeBMAETENbCTBO 06 OCBOEHMM MPOrPaMMbl MOXKET ObiTb
BblAAHO 0OYYaIOLLMMCA, YCMELHO NPOLEALWMM UTOTOBYHO aTTeCTalMIo.

OpraHusaunoHHO-Negaroruyeckue  ycioBuUA peanusauum obpasoBatenbHoOM
nporpammol.

ObecneyeHne peanusaumm nNpPOrpaMmbl HAMpPaBJEHO Ha obecrnevyeHne LWUPOKOro,
MOCTOAHHOIO M YCTOMYMBOrO AOCTyMNa A/NA BCEX Y4YaCTHMKOB 06pa3oBaTeNbHOro mpouecca K
nobot  unHboOpmauMm, cBA3AHHOWM C peanus3aumen obuiepasBMBatOWEN NPOrpaMmbl,
NJIaHUPYEeMbIMWU pe3yibTaTaMK, OpraHusaumen o6pas3oBaTenbHOro NpoLecca U yc0BUAMU ero
OCYLLEeCTB/IEHUA.

CoumManbHO-NCMXONOTUYECKME YCIOBUA peanu3auun obpasoBaTeNbHOM NPOrpamMmbl
obecneuymBaloT:

- yyeT cneundurKmn Bo3pacTHOro NcMxopmsnyeckoro pa3Bntma obyvarowmxcs;

- BApWATMBHOCTb HaMnpaB/ieHWUMA COMPOBOMAEHUA Y4YACTHUMKOB 0bOpa3oBaTesbHOroO
npouecca;

- popmmpoBaHME KOMMYHUKATMBHbIX HaBbIKOB B PA3HOBO3PACTHOM cpege U cpeje
CBEPCTHMKOB.

MartepuanbHO-TeXHUUYECKUE YCN0BUA
Y4yebHbln KabuHeT Ha 15 nocafo4YHbIX MECT, COOTBETCTBYIOLMIA CAHUTAPHbIM HOpMaM
CaHluH

TexHu4yeckue cpedcmeaa obyvyeHuUs:

1) KomnbloTep;

2) npoekTop;

3) ceTeBOW NpuUHTEP;

4) ycTponcTBa BbiBOAA 3BYKOBOW MHMOPMaLMK (KONIOHKKU) AN 03BYYMBAHMA BCErO Klacca;
5) MHTEepaKTUBHaA A0CKa

6) NnepcoHanbHbI KoMnbloTep (HOYTOYK/ NnaHLweT)

7) undposas nabopatopus

8) 3aNEeKTPOHHbI MUKPOCKON

MpozpammHele cpedcmea:

OnepauymoHHan cuctema Windows 10, Actpa/lnHyke, AHgpouna 10 v Bbilwe, Beb 6pay3ep.

KagpoBoe obecneueHue

Meparor AONONHUTENBHOrO 06Pa30BaHUSA, PEAMIYIOLNIN AaHHYIO NPOrPammy, AO/KEH
MMeTb Bbiclee npodeccMoHanbHoe 06pa3oBaHMe wWAM  cpefdHee npodeccnoHanbHoe



obpasoBaHMe B 061aCTH, COOTBETCTBYOLWEN NPODUIO KPYKKa, 6e3 npeabaBneHMA TpeboBaHuUM
K CTaxy pabotbl, nmbo Bbicwee npodeccmoHanbHoe o0b6pasoBaHWe UAM  cpeaHee
npodeccnoHanbHoe obpasoBaHWE M AONOJHUTENbHOE MNpodeccnoHanbHoe obpasoBaHMe MO
HanpasneHuto «ObpasoBaHMe 1 Negarorvka» 6e3 npeabasieHMA TpeboBaHMM K CTaxy paboTbl.

OueHoYHble U MeTogUYeCcKMe maTepuanbl

MeTtoaunueckoe obecneyeHne peannsaunm Nporpammbl HanpasaeHo Ha obecnevyeHwe
LWMPOKOro, NOCTOAHHOIO WM YCTOMYMBOrO AOCTyna AAA BCEX Y4aCTHMKOB 0bHpasoBaTesibHOro
npouecca K ntoboi nHbopmaunm, CBA3aHHOM € peanmsaumnenn obliepa3BUBatOLLEN NPOrPaMMbI,
NAaHUPyeMbIMK pe3ybTaTaMu, OpraHn3aumnen obpasoBaTesibHOro Npouecca U YyCA0BUAMM ero
OCYLLECTB/IEHMA.

CoumanbHO-NCUXONOTUYECKME YCNOBMA peanmnsaumm obpa3oBaTeNbHOM NPOrpammbl
obecneymnBatoT:

- y4eT cneundmKm Bo3pacTHOro NcuxoPpusmnyeckoro pasBuTUA oby4yatoLmxcs;

- BApMATMBHOCTb HaMpaBAEHUM COMPOBOMKAEHWUA YYACTHUKOB 06pa3oBaTeNbHOro
npouecca (coxpaHeHne 1 yKpenaeHne NCUXoN0rm4eckoro 340p0BbA 0byyatowmxca);

- bopmmnpoBaHMe LEHHOCTM 340P0OBbA U 6e30MacHOro 06pasa *KU3Hu;

anddepeHumauma M MHAMBUAYaANM3auUMA 0OyYeHMA; MOHUTOPUHI BO3MOMKHOCTEN W
cnocobHocTel o06y4alWMXca, BbIABNEHME W NOAAEPMKKA OJAPEHHbIX AeTel, [etert ¢
OrpaHUYeHHbIMM BO3MOXKHOCTAMM 340P0BbA;

- dopmMpoBaHME KOMMYHWMKATMBHbIX HaBblKOB B PA3HOBO3PACTHOW cpege M cpeae
CBEPCTHUKOB.

Memooduyeckoe obecrneyeHue npo2pammei

ObecneyeHne nporpammbl METOAMYECKMMWU BUAAMW NPOAYKUMKM (pa3paboTku wurp,
3aHATUI, Becen 1 T.0.);

PekomeHAaumnm no NnpoBeAeHMNI0 NPaKTUYECKUX PaboT 1 T.0.;

OVOAKTUYECKMI U NEKUMOHHbIA MaTepuan, MeToAMKa MO MCCnenoBaTeNbCKon U
NPOeKTHOM paboTe, TeMaTUKa UCCNen0BaTENbCKOM PaboThl;

OnMmnuagHble M KOHKYPCHble 3a4aHus, pebycol;

MeToauKu paccnabnarowmx ynparkHeHn npu paboTe ¢ KomnbtoTepom (ana rnas);

Tabnuupl (HarnagHblie nocobus);

YposHeBas audpdepeHuymnauma obpasosartenbHON Nporpammbl

YpoBHeBas anddepeHumaums obpasoBaTenbHOM nporpammoi «OcHoBbI
6MOTEXHONOINIA» NO3BOMIAET KAXKA0MY PebeHKY NoNyYnTb 3HAHWA U HABbIKM B COOTBETCTBUM C
€ro BO3pacToM M YpOBHEM MNOArOTOBKW. [lporpamma cOCTOMT M3 Tpex YPOBHEeM, KaxAabli u3
KOTOpbIX NpeacTaBaseT coboit nocneaoBaTeIbHOE Pa3BUTUE TEMATUYECKMX BIOKOB.

Ha nepBom ypoBHe pebeHOK NO3HAaKOMMUTCA C OCHOBAMW KOMMbIOTEPHOM rPAMOTHOCTH,
HayumMTca paboTaTb C TEKCTOBbIMM U rpaduUYecKMmMM pefaKTopamu, OCBOWUT OCHOBbI
NPOrpaMmMMpPOBaHMUA 1 co3aaHuA Beb-cTpaHuy,. Ha BTopom yposHe aetun byayt usyuyatb 6onee
NPOABMHYTbIE TEXHONIOTUN, TaKME KaK co3faHue urp, pa3paboTka MOBUAbHbBIX NMPUNOKEHWUH,
pabota ¢ 6a3amu paHHbIX. Ha TpeTbem ypoBHE Y4YaCTHWMKKM Mporpammoel HyayT wm3yyaTb
TEXHO/IOTMU UCKYCCTBEHHOTO UHTE/IIEKTa N POBOTOTEXHMKM.

Kaxabi ypoBeHb nporpammbl «OCHOBbI HMOTEXHONOrMN» Npepnonaraer He TONbKO
Nnony4yeHMe TEOPETMYECKMX 3HAHMIN, HO WM WX MpPaAKTUYEeCKoe npumeHeHue. PebeHoK byaet
co34aBaTb CBOWM MPOEKTbI, PeLaTb 3a4a4M M y4acTBOBaTb B KOMaHAHbIX MPOEKTaX, YTO NO3BOAUT
€My Jlyyllie YCBOUTb MaTepuan 1 pa3BuUTb CBOM TBOPYECKME CMOCOOHOCTU.



COJEPXAHME OBEPA30OBATE/IbHOW NMPOTPAMMbI

9 mecsuyes oby4eHus (72 yaca, 1-2 pas 8 Hedeno)

BBeaeHue. 3HAaKOMCTBO C MNporpammon «BUOKBaAHTYM». WMHCTPYKTaXX Mo TexXHUKe
6e3onacHoCTH

Buonorva — akTMBHO pa3BMBAKOLLAACA OTPACIb COBPEMEHHON HayKu. B3rnag s byayuiee.
3agaum 1 nnaH paboTbl. MHCTPYKTAXK NO TeXHMKe 6e30NacHOCTH.

Tema 1. bonorna Kak Hayka o }XMBOWM Npupoae.

CYyWHOCTb KM3HM W CBOMCTBA MBOro. 33434M W NeEepPCrneKTUBHble HanpaBieHuA
COBpeMeHHoM buonornn. Metoapl uccneaosaHma B buonoruun: HabaogeHMe HEBOOPYKEHHbBIM
rN1a3soM MM C UCMOIb30BAHMEM ONTUYECKUX M UHbBIX MPUOOPOB, BU3Yann3aLumna KMUBbIX CTPYKTYP
M NPOLECCoB, HEAOCTYNHbIX A1A NPAMOro HabntogeHuA.

HaBblkM HabnogeHuA ¢ Mcnosib3oBaHMeEM oOnTUYeckux npubopos: pabota ¢ nynow,
MWKPOCKOMNOM. MpaKTUKym € NpocTeNMMN BUONOTUYECKUMU MOLENAMM.

Tema 2. Bce npodeccum BaXKHbl

Buonorua: obnactn npopeccmoHanbHOM AeATeNbHOCTU. ATAac HOBbIX Npodeccuit. Hayku,
N3yYatoLme KM3Hb Ha OHTOreHEeTUYECKOM (OPraHM3MEHHOM) ypoBHE: MOPPONOrNA N aHATOMMUS,
dunsmnonoruns, 6Uonorua pasBUTUA, ayTIKONOIUA, TEHETUKA, TMTMEHA. HayKn, usydatowme xu3Hb
Ha NONyNALMOHHO-BMA0BOM YPOBHE: NONYNALMOHHAA BUonormna, reHeTnKa NONynaunn, Teopus
3BO/IOUMK. HayKK, U3yyatoLLme KM3Hb Ha SKOCUCTEMHOM YPOBHE: 3Ko10rMA, bruoreoueHonorms,
yyeHue o buocoepe, Kocmnyeckaa buonorus, reorpadus.

Tema 3. KnetouHoe cTpoeHue pacteHUM. Jiucr

KneTtouHoe cTpoeHmne pacteHMi. JlncT. JiuctopacnonoxeHue. Innaepmmc amcta. Yctbmua
W UX 3HAYEHME B XKU3HU pacTeHunA. YeueBMUKK. TpaHCNMpaUuna 1 rytraums.

CTpoeHMe pacTUTENbHOM KNETKM (MMKpONpenapaTbl PAaCTUTENbHbIX KNETOK, KOXKNULA NTYKa,
BblpalLeHHAA Ky/abTypa NiecHeBoro rpnba neHnumnna Man Mmykopa, nnogbl pabuHbl, knybeHb
KapTodens). HabntoaeHne 3a yCTbUUYHBbIMU ABUMKEHUAMM NOL MUKPOCKOMOM. McnapeHue Boapl
NINCTbAMM.

Tema 4. PactutenbHble TKaHu. Ctebenb

PactutenbHble TKaHW, CTpoeHue U GyHKUMKU. [MOKPOBHblE M MeEXaHUYEeCKMe TKaHU
pacteHuit. [lpoBogduime TKaHW pacteHuit. Crebenb. Tunbl cTebnei. HabnwopeHne 3a
nepeasuKeHnem Boapl No crebto.

Tema 5. PactutenbHblie nUrmeHTbl. POoTOCUHTES
PactutenbHbie nurmeHTbl. Xnopodunn. KapotnHomabl. AHTOUMaHbI. KneTouHble CTPYKTYpbI,
cBA3aHHble ¢ poTOoCUHTE3OM. DOTOCUHTES M €ro NPMpPoAa.

Ob6pa3oBaHMA OpraHMYECcKoro BeLecTsa (Kpaxmana) B IMCTbAX Ha CBETY. BansaHue Ha
doTocuHTE3 ycnosuii cpeapl. MonyyeHune xnopodpunna. MNoayyeHme aHTOLMAHOB.

Tema 6. KopeHb

KopeHb. OCOBEHHOCTM CTPOEHMSA B CBA3U C BbINOAHAEMOW GyHKUMEN. TUMbl KOPHEBLIX CUCTEM.
PocT KopHA. NoaHATMeE BoAbl B pacTeHnn no cocyaam. dototponusm. Neotponunsm. BanaHue
Pa3/INYHbIX KOHLEHTPALMIA reTepoayKCMHa Ha POCT KOpPHEN.

Tema 7. UBetoK. Cema

LieTok. CTpoeHue uBeTKa. OnblieHne. Buapl onbineHus. MpucnocobaeHuns K onblaeHUto.
Moinbua. Cems, ero ctpoeHmne n GyHKUMK. Knaccudukauma cemaH. PUToropmoHsbl. IPupHble
macna. Ankanouasbl.



BbliaeneHune spupHbIX Macen LUTPYCOBbIX.
Tema 8. Mukpobuonorus

MpegmeT 1 3aga4m Mukpobuonormm. MmkpoopraHmsambl. CUCTEMATUKA M HOMEHKNATypa
MUWKpoopraHnamoB. OCHOBHble pa3aenibl MMKpobuonornu: obuan, TexHnyeckas,
Ce/IbCKOX03ANCTBEHHAA, BETEPUHAPHAA, MeANLMHCKaA, CaHUTapHasa. MeTtogbl n uenm
MUKpobuonormm.

TexHunKa 6e3onacHOCTU Npu paboTe B GUosiormyeckon nabopatopum nNo HanpasaeHUIO
«MuKpobuonorua». YteHne mmkponpenapatos. M3rotoBaeHne NpocTenmx
MWKpONpenapaTos.

Tema 9. NutatenbHble cpeabl U MeTOAbI BblAENEHNA YUCTbIX KYNbTYp

MuTatenbHble cpegbl. KnaccnpuKkaumsa MMKPOOMONOrMyecknx nuTaTeNbHbIX Cpes: cpeabl
onpeaeneHHoro 1 HeonpeaeeHHOro COCTaBa; HaTypasibHble, MOYyCUHTETUYECKUE U
CUHTETUYECKMNE; OCHOBHbIE, ANArHOCTUYECKUNE, SNEKTUBHbBIE; NNOTHbIE, NONYKUAKUE, XKUAKNE,
cyxue, cbinyyme. TpeboBaHusA, NpeabaBasemble K cpegam. NMpurotosneHume cped. Metoabl
nocesos.

MeTtoapl ¢uKcaumMm u  oKpawmBaHuAa. CoctaB nuTatenbHol cmecu. [losydeHue
3/IEKTUBHbIX KyNbTyp (ceHHas nanoyka Bacillussubtilis).
Tema 10. OcHOBbI CAaHUTapPHO- 6aKTEepUOIOrMyecKkoro aHaau3a

MoHATUE O CAaHMUTAPHO-NOKa3aTe/IbHbIX MMKPOOpraHn3amax. KoceBeHHble NoKasartenum
3arpAsHeHus. MNpUHUMNbI CAHUTAPHO-MUKPOOMONOTMYECKUX NCCAeA0BaHMUN.

Tema 11. Mukpodnopa Bo3ayxa

MuKpodnopa atmocdepHoro sosgyxa. Mukpodiopa Bo3ayxa 3aKpbITbIX NOMELLEHUNA.
NccnepoBaHme Bo3ayxa. ITanbl CAaHUTApPHO-MUKPOOMONOrMYECKOro uccnefoBaHWA BO3Ayxa:
ot6op npob; o6paboTKa, TpaHCNOPTMPOBKA, XpaHeHWe npob, nonyyeHMe KOHUEHTpaTa
MWKPOOPraHM3moB; 6aKTepPUONOTrMYECKM NOCeB, Ky/NbTUBMPOBAHWE MUKPOOPraHW3MOB;
noeHTMdMKaLMA  BbIAENEHHOM  KynbTypbl (onpegeneHWe NATOTEHHbIX W CaHUTAPHO-
MoKasaTesibHbIX MUKpoopraHuamos, OMY).KonnyecTtBeHHbIM aHaANM3  MWMKPOOPraHM3MOB
BO34yXa.

Tema 12. Mukpodnopa Bogbl. CaHUTapHO-MUKpPODBMONOrMYeckoe wuccnefoBaHue
nuwLeBbIX NpoaykTos. Cneunduryeckaa n Hecneundpuryeckaa MMKpodaopa NULLLEBLIX NPOAYKTOB.
NccnepoBaHme nuwesbix NpoayKToB. CaHUTAPHO- MUKPOBMOIOrnYeckoe nccnegoBaHne MoJsioka
N MOJIOYHbIX NPOAYKTOB

MonyyeHne YUCTbIX KynbTyp bGaKkTtepuin. Mukpodaopa nUWEBbIX MPOAYKTOB.
OnpegeneHne cneundnyeckon MMKPod10pbl KWCAOMOJIOYHbIX MPOAYKTOB.

Tema 13. Mukpodnopa nousbl

CaHUTapHO-MUKPOBMONOrNYecKoe uMccaefoBaHWe No4Bbl. [laToreHHble ANA YesioBeKa
MWKPOOPraHU3mbl MouYBbl. NccneposaHme nouYBbl. CaHWTapHO-NOKa3aTeNbHble
MWKpOOpraHmn3mbl noysbl. OnpeaeneHne OMY noysbl.

BbigeneHne 1 KONNMYECTBEHHbIN y4eT MMKPOOPraHM3MOB NOYBbl METOAOM NPAMOTO cyeTa
C.H. BuHorpaackKoro.

Tema 14. Mukpodnopa yenoBseka

MuKpodnopa opraHmsama yenoseka. PyHKUMN HOpManbHON MUKpodnopbl. Mukpodnopa
KOXM. OCHOBHble npeacTaBuTeNn MUKPOGNOPbI KOXKU. MUKpodaopa BepXHUX AbIXaTeNbHbIX



nyten. KayecTBEHHbIM M KOJMYECTBEHHbIA COCTAaB MMKPOOPraHWM3IMOB Pa3NYHbLIX OTAENOB
NULEeBapuUTeIbHOro TpakTa. Ancbaktepnos. PyHKUNUM HOPMASIbHOM MUKPO(AOPbI KULLEYHUKA.

AHanu3 MMUKpodnopbl CAU3UCTON 0DBOMOYKM MOJIOCTM PTa U 3yOHOro HaseTa, KOXHbIX
NOKPOBOB.

Tema 15. TKaHU, opraHbl, CUCTEMbI OPraHoOB

Tunbl  TKaHEM  MHOTOK/NETOYHbIX  KMBOTHbIX:  MOKPOBHble  (3NUTenManbHble),
COeAMHUTE/NIbHbIE, MbIWEYHbIE U HepBHaa TKaHW. OpraHbl U CUCTEMbI OPraHOB OPraHM3Ma:
OMOpPHO-ABUraTeNnbHan, AblxaTenbHaa, NULLeBapUTesibHaA, KPOBEHOCHaA, BblAenuTesbHas,
No/sI0BaA, HEPBHAA CUCTEMDI.

OCOBEHHOCTN CTPOEHMA U OCHOBHble NpPeacTaBUTENM PaKoobpasHbIX; CTPOeHue
HACeKOMbIX Ha npumepe TapaKaHa. CTpoeHue KOCTHOM pbibbl. CTpoeHue Kpbicbl. OcobeHHOCTH
CTPOEHUA MO3roBOro M JINLLEBOr0 OTAEN0B 4vepena. M3yyeHue BHeLWHero Buaa OTAE/IbHbIX
KocTeM.

Tembl 16. MNMpoueccbl }KNU3He[eATENIbHOCTU OPraHN3MOB

MusHeneATeNbHOCTb — 3TO OCHOBA  CyLW,eCTBOBaHWMA opraHuM3amos. [lpoueccol
*KUsHepeATeNnbHOCTU. NMUTaHMe, ABUKEHME, Pa3MHOXKEHME, POCT, PAa3BUTUE, HAC/EeACTBEHHOCTD,
nM3mMeH4YnBoCTb. OBMeH BeLLecTB.

OnpegeneHne  Ccunbl  MbIWEYHOrO  COKpaweHua  (auHamomeTpus). Cuctema
KpoBoobpalLleHma. PyHKLUMOHaNbHbIE NPobbl. OnpeaeneHne KPOBEHANONHEHUA KanWAnapos
HOIFTEBOrO Ji0XKa. Pednekcbl mo3)KeuyKa, Npoao/aroBaToro M cpeaHero mosra. BbiasneHue
Beaywero Tmna namatu. OueHka o6bema KpaTKOBPEMEHHOM NaMATH.

Tema 17. Perynauma npoueccoB }KU3HeAeATeIbHOCTH

FomeocTas. OpraHM3M Kak LenocTHaa cuctema. CBOMCTBA OpraHM3Ma KaK eaunHOoro
yenoro. CUcTeMHble NPUHLUMNBI peryaaummn ¢mnsnonorndyecknx GyHKUMin. Agantauma opraHnama
K YCNOBUAM cpeapbl. Perynauma npoueccoB XM3HeAeATENbHOCTM Y XKUBOTHbIX U YE/I0BEKA.

BaunsHue okpyKatoLen cpeabl Ha paboTy OpraHoOB M CUCTEM OpraHOB YenoBeKa. OueHKa
NoOAroTOB/IEHHOCTU OpraHM3mMa K 3aHATUAM (QU3MYECKOM KynbTypoi. PeaKuuma ceppeydHo-
COCYAMCTOM cUCTEMbI Ha GM3NYECKYIO Harpy3Ky. BosgelicTBue Wwyma Ha ocTpoTy cayxa. OueHKa
CYTOUYHbIX WM3MEHEHUI HeKOoTopbiX (U3MONOTMYECKMX MNOoKasaTesnel (TemnepaTtypa, 4acToTa
nysbca).

KaTtanuTtuyeckas akTUBHOCTb PEPMEHTOB B XKUBbIX TKaHsX. [lencTeme pepMeHTOB C/IHOHbI
Ha Kpaxmanrn.

Tema 18. }KU3HEeHHbIe UUKAblI OPraHU3ImMoB

U3HEHHbIE UMKAbI OPraHM3MoB. Pa3MHOMEHME KaK XapaKTepHbl MPU3HAK KUBOTO.
dopmbl pasMHOXKeHUA opraHnamoB. CpaBHUTE/IbHAA XapaKTepuUCcTUKa 6ecnosoro M noJsioBoro
pPa3sMHOXeHus. M3yyeHne cTagmin pa3BUTUA }KUBOTHbIX U ONpeaeneHMe MX Bo3pacTa.

Tema 19. BausHue oKpyxawuweit cpegbl Ha paboTy OpraHoB U CUCTEM OPraHoB
yenoseKa

daKTopbl, KOTOPbIE BAUAIOT HA OPraHM3M YenoBeka. MpupogHble pakTopbl. CoumnanbHble
daKTopbl.

Tema 20. ®aKTOpbl KOCMUYECKOro NPOCTPAHCTBA

@DaKTOpbl KOCMWYECKOTO MPOCTPAHCTBA U UX BAMAHME HA OPraHU3Mbl KMBbIX CYLLECTB,
KU3HEeeATEeNbHOCTb BCEX XMBbIX CUCTEM B YC/IOBUAX KOCMOCA WAK IeTaTeIbHbIX annapaTos.

Tema 21. Pa3zsutue }KM3HU HA 3em/ie NPU y4acTUKU KOCMOCa

Pa3BuTME }KU3HM HA HalLel NnaHeTe NPU y4acTUM KOCMOCA, 3BONOLUMA XKUBbIX CUCTEM U
BEPOSTHOCTb CYLLECTBOBAHMA BMOMACChl BHE NpeaesioB Hallen naaHeTbl.

BO3MOXHOCTM NOCTPOEHMA 3AMKHYTbIX CUCTEM M CO34AHMA B HUX HACTOALUMNX XKU3HEHHbIX
yCnoBuii ana KoM$popTHOro pa3BUTUA M POCTa OPraHM3MOB B KOCMUYECKOM NPOCTPaAHCTBE.

Tema 22. MexaHusm, Bugbl, opmMmbl U CUCTEMbI NOBEAECHUA }UBOTHbIX
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MexaHu3m, Buabl, OpPMbl U CUCTEMBI NOBEAEHMA. BpoXKAeHHOE NOBEAEHME N UHCTUHKTDI
- OCHOBA KU3HU UBOTHbIX. Takcucel. NHCTUHKT. Pednekc. ObyueHue.
3anevatneHne.Ono3HaBaHMe HOBOro obbeKkTa. TecT pacno3HaBaHWA 06beKToB. HabatogeHue 3a
nepeaBuKeHNEM }KUBOTHbIX.

Tema 23. YcnoBHbIN pedneKc

YcnoBHbIn pedniekc. MHCTpyMeHTaNnbHbIN yCcoBHbIN pedniekc. Metog npob M ownboK.
MopaparkaHue. NHcaliT. MbiwneHue.

O6yueHune B KpecToobpasHom nabupuHte. BoaHbiit Tect Moppuca. /lateHTHoe oby4yeHue.
ObyyeHune «Bblbopa no obpasuy». TecT pacno3HaBaHMA 06BEKTOB. TecT Ha MOTOPHOCTb WU
MOTOPHO-ABUraTeNbHble PeaKkLun.

Tema 24. dopmupoBaHMe NOBEJEHUA KUBOTHbIX

OcHoBHble cocTasasowWwme nosegeHUA. oBegeHYecKnin akT. CNOXKHble MHTerpauuu
nosegeHus. Obwme bnonormyeckme popmbl NoBeAeHUs: NULLLEBAs, 0OOPOHUTENIbHAA, NOJIOBaS,
poauTenbCKas; noBegeHMe NOTOMCTBA MO OTHOLIEHUIO K POAUTENAM.

BbiaBNeHME NOBeAEHYECKMX PeaKUmii }KUBOTHbIX HA GaKTOPbl BHELLHEN cpeapl.

Tema 25. U3yyeHue opraHnama Ha npumepe Ahatina

HabniogeHve, noBeAeHYECKMA OMbIT W 3KCNEPUMEHT, UM3MepeHus (npsmble,
onocpenoBaHHbIE M KOCBEHHbIE), CTaTUCTUYecKaa obpaboTKa, ¢u3Monornyeckme onbiTbl M
3KCNEePUMEHTbI, TOKCUKONOTUYECKne uccnegosaHma. CTpyKTypa Teppapuyma.

Moabop MHCTPYMEHTOB M PAacXO4HMKOB. 3anyCcK Teppapuyma.

Tema 26. U3yyeHne opraHMama Ha nNpumepe TpagecKaHuuu. 3arpyska ¢aopapuyma.
f'MaponoHuKa

OcHoBHble npeacTtasutenu dpaopsbl. Knaccuomkaums. HabnogeHne. 3apncoBka 06bEKTOB.
Mpe3eHTaunAa BapMaHTOB GIOPAPMYMOB U UX 3HAYEHUA B MHTEPbEPE, B KaYecTBe NOAAPKOB U
MUKponabopaTopuit.

3HAaKOMCTBO C MHCTPyMeHTapuem W obwmmn npuHuMnamu pabotbl. CosgaHue
KOMMNO3ULNK.

Tema 27. BUOMOHUTOPUHT

BuonormyeckMn  aHanu3  BogoemMoB. buonornyeckas  MHAOMKAUMA  BOAOEMOB.
OnpegpeneHne KOHLEHTPALLMKM BELLECTB B BOAE.

OnpepeneHne copeprkaHMA B BOAe enesa C ucnonb3oBaHnem npubopa dotomeTpa.
OnpeaeneHne 3arpA3HEHHOCTM BOAbl MO COAEP!KAHUIO B HEM a30TOCOAEpP’KalLMX BeLLecTB
(ammuaK, HUTPUTBI, HUTPATbI) C UCNONb30BaHMEM poTOMeTpa.

Tema 28. JTabopaTopHbIlii XMuMHUYECKNii aHanus

Xvmma B nuweBon npombiwneHHocTM. OnpegeneHne BOAOPOAHONO MOKasaTens.
OpraHonenTtuyeckoe wuccnegosaHne BKyca. OnpegeneHve aHToumaHoB. OnpegeneHue
KapOTUHOWUA,OB.

OnpepeneHne KayecTBEHHOrO COCTaBa WOKoNaga. OpraHoNenTMYecKas OLeHKa
Wwokonaga. OnpeaeneHmne NPUCYTCTBMA NOCTOPOHHUX NMPMMECEN B LLOKONAAE.

Tema 29. NoasegeHue UToros
PaboTa c UTorosbim UccneA0BaTENIbCKMM NPOEKTOM U ero 3aluTa.
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YYEBHbIY NJIAH

Ne
Kon-Bo Mpak | CamocTtosTenbHa dopmbl
HasBaHue pasgena Teopus
yacos TUKa A pabora artTecrauum

1 Buonoruna Kak Hayka | 2 1 1 YCTHbIN onpoc
0 XMBOW Npupoge

2 3agaun n 2 1 1 YCTHbIN onpoc
nepcrneKT1Bbl
Hanpas/iIeHN
COBpPEMEHHOM
6uonormn

3 MeToabl 2 1 1 YCTHbIN onpoc
nccnefoBaHus B
6uonormun

4 HaBblKK 2 1 1 3auéTr
HabaoaeHuA C
MCNoNb30BaHUE
ONTUYECKMX
npubopos

5 MpaKTUKyM C 2 1 1 YCTHbIN onpoc
MPOCTbIMM Tect
6ronormyeckMmm
MoZenimm

6 buonorua: obnacto | 2 1 1 YCTHbIN onpoc
npodeccmoHanbHoM Tect
AEeATeNbHOCTU

7 CoBpemeHHasn 2 1 1 MpakTnyeckan
6oTaHMKa: paboTa
KNeTouyHoe Tect
CTPOEeHMe NnCTa

8 CrpoeHue 2 1 1 MpaKkTnyeckan
pacTuTenbHoM paboTa
KNIETKU: U3y4eHune Tect
MUKpOnpenapaToB

9 N3rotoBneHne u 2 1 1 MpaKTnyeckan
HabnoaeHue pabora
MUKponpenapaToB Tect
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10

PactutenbHble
TKaHU: CTpOEHME U

bYHKLUMNM

MpaKTnyeckan
paboTa

11 | Crebenb: cTpoeHue, YCTHbIN onpoc
TMnbl. HabnogeHune MpaKTnyeckan
33 ABUXKEHMeM pabora
BOAbI Tect
12 | PactuTenbHble MpaKkTnyeckan
MUIMEHTBI. pabota
doTOCUHTES. Tect
13 | KopeHb: MpakTnyeckas
ocobeHHOCTU paboTa
CTPOEHUA U
bYHKUMNM
14 | PocT KopHA. MpaKkTnyeckan
paboTa
Tect
15 | UgeTok. CtpoeHue. MpaKkTnyeckas
OnbineHue. pabota
16 | Cema: ero cTpoeHune MpakTnyeckan
1 GyHKUMN. paboTa
1 MutaTenbHble cpeapbl MpaKTnyeckas
M MeToabl paboTa
BblAENEHNA YNCTbIX
KY/bTYp
2 OcCHOBbI CaHUTAPHO- MpakTnyeckan
baKTepmonormyecko paboTa
ro aHanmsa
3 Mwukpodnopa MpaKTnyeckasn
BO34yXa paboTa
4 MuKkpodnopa Boabl. MpaKTnyeckasn
paboTa
5 MuKpodnopa noyssl MpaKkTnyeckan
paboTa
6 MuKpodnopa MpakTnyeckasn
YyesloBeKa paboTa
7 TKaHw, OopraHbl, MpakTnyeckan
CUCTEMbI OpraHoB paboTa
Tect
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8 Mpouecchl 2 1 1 MpakTnyeckas
*KU3HeaeATeNIbHOCTH paboTa
OpraHvM3MoB Tect

9 Perynauna 2 1 1 MpakTnyeckas
npoueccos paboTa
KU3HeaeATeNbHOCTH

10 | Ku3HEeHHble UUKAbI 2 1 1 YCTHbIN onpoc
OopraH1U3mos MpakTnyeckas

paboTa
Tect

11 | Bananue 2 1 1 MpaKkTnyeckan
OKpy»Katowen cpeapl paboTa
Ha paboTy opraHosB Tect
W cUCTem OpraHoBs
yesioBeKa

12 | daKrtopel 2 1 1 MpaKkTnyeckan
KOCMUYECKOro paboTa
NPOCTPaHCTBA Tect

13 | PasBuTME }KU3HM Ha 2 1 1 MpaKkTnyeckan
3emne npu yyactum paboTa
KoCcMmoca

14 | MexaHusm, Buapl, 2 1 1 YCTHbIN onpoc
bopmbl 1 cucTembl MpakTnyeckas
noseaeHus paboTa
KUBOTHbIX Tect

15 | YcnoBHbIl pednekc 2 1 1 MpakTnyeckan

paboTa
Tect

16 | dopmuposaHue 2 1 1 MpaKkTnyeckan
noeegeHnn paboTa
KUBOTHbIX

17 | UsyyeHue 2 1 1 MpaKkTnyeckan
opraHmsama Ha pabota
npumepe Ahatina Tect

18 | UsyueHue 2 1 1 MpakTnyeckan
opraHusma Ha pabota
npumepe Tect
TpagecKaHumu.
3arpy3ka
dnopapunyma.

M'MaponoHuKa

17 | BUOMOHUTOPUHT 2 1 1 MpaKTnyeckasn

paboTa

18 | NopsepeHune 2 - 2
MUTOroB
Bcero 72 35 37
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KANEHOAPHbIA YYEBHbIA NFPAGUK

JononHutenbHaa obuieobpasoBaTenbHas
Ne Pexxum geAatenbHOCTH 061 epa3BMBatoLLAA NPOrPaMMa TEXHUYECKOM
HanpaBneHHoCcTU « OCHOBbI BUOTEXHONOTUIN Y
1 Hayano yyebHoro roaa 01.09.2024
2 MpoJonKnTenbHOCTb 36 y4yebHbIX Heaenb
y4yebHoro nepuoaa
3 Konunyectso y4yebHbix YacoB B | 72 Yyaca
rog,
4 MeprogmMyHOCTb y4ebHbIX 2 pa3sa B Hegento no 1 vacy
3aHATUMI
5 MpoaonKnTeNnbHOCTb 40 MUHYT
y4ebHbIX 3aHATUM
6 MpoaonXKNTEeENbHOCTD 5 aHe
y4yebHol Hepgenu
7 OKOHYaHuMe yyebHoro roga 31.05.2025
8 ATTectaumna obyyatowmxca MpomerKyTouHasa — gekabpb 2024 roga.
UTorosana —man 2025 roaa
9 TekyLLee KoMnieKkToBaHWe B TeueHue Bcero yuebHOro nepnosa CoriacHo
(aononHuTENBHBLIN NPUEM) 3asBAeHMAM (MNP HaNnYMK cBOHOAHbIX MecT)

Pabouasn nporpamma BOCNUTAHUA COOEPKUT!

BocnuTaTenbHbli  KOMMOHEHT OCYLECTBASETCA MO  CAeAylowuM  HanpaBieHUAM
OpraHM3auumn BOCNUTAHMUA U COLMANN3ALMM 0OYYAOLLMXCS:

1) rPaXkAaHCKO-NaTpMoTMYECKoe

2) HPaBCTBEHHOE M AYXOBHOE BOCMUTAHUE;

3) BOCMUTAHWE NONOMKUTENbHOIO OTHOLLEHWS K TPYAY U TBOPYECTBY;

4) WHTENNEKTyaIbHOe BOCNUTAHUE;

5) 30poBbecbeperalolL,ee BOCNUTAHWUE;

6) npaBoBOE BOCNUTaHUE U KyNnbTypa 6e3onacHoCTy;

7) bopmMpoBaHME KOMMYHUKATUBHOM KyNbTypbl;

8) 3KO/I0rMYecKoe BOCMUTaHMe.

Lenb — dopmmpoBaHME FAPMOHWUYHON AIMYHOCTM C LUMPOKUM MUPOBO33PEHYECKUM
KPYrosopom, C cepbe3HbiM 6ara)kom TeOpeTUYECKUX 3HAHWM W MPAKTUYECKUX HABbIKOB,
nocpeacTsoM MHGOPMALLMOHHO-KOMMYHUKATUBHbIX TEXHOOMUN.

Ucnonbayemble ¢opmbl BOCAUTATENbHOW pPaboTbl: nekuums,
nporpaMmbl, ANCAYTbI.

MeTtoabl: 6ecefa, MUHU-BUKTOPMHA, MOAENNPOBAHWE, HAbAOAEHWUA, CTONKHOBEHUSA
B3r/1A408 M NO3ULMIN, NMPOEKTHbIN, MOUCKOBbIN.

MnaHupyemblit pe3ynbTaT: NOBbILEHNE MOTMBALMM K NOBbILLEHUIO YPOBHA MHTErPaLUM
MHPOPMALMOHHBIX TEXHOJIOTUIA; CPOPMUPOBAHHOCTb HACTOMUYMBOCTU B AOCTUMKEHUU LENMU,
CTPEM/IEHME K MOJIYYEHWUIO KAYECTBEHHOrO 3aKOHYEHHOrO pe3y/nbTaTa; ymeHue paboTaTb B
KOMaHZe; CPOPMMPOBAHHOCTb HPABCTBEHHOrO, MO3HABATE/IbHOTO W  KOMMYHMKATUBHOIO
NOTEHUMAN0B NNYHOCTU, GOPMUPOBAHUE KyNbTypbl YMEPEHHOTO MOTPEONEHUA KOHTEHTa M3
undpoBOK cpeapl, NOBbILEHWE NPABOBON FPAMOTHOCTH.

BUKTOPWHA, WUIpoBble
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KANEHZAPHbIN NJTAH BOCNUTATE/IbHOM PABOTbI

HasBaHue meponpuAaTtua, cobbiTuA

HanpasneHusa
BOCNUTaTeNbHOM1
paboTbl

dopma
npoBegeHus

Cpoku
nposeaeHus

TEXHUKe
pabote

NHCTpYKTaX no
6e3onacHocTM  npwm
KOMMbloTepamu, Npasmia
noseaeHmA Ha 3aHATUAX

Be3sonacHoOCTb 1
34,0pO0BbI 06pa3
KU3HU

B pamkax
3aHATUIN

CeHTAbGpPb

(perynapHo

B TEYEHUU
roga)

becena o coxpaHeHumn
MaTepuabHbIX LEHHOCTEMN,
6eperKHOM OTHOLLEHUU K
obopyaoBaHUIo

parkgaHCKo-
naTpmoTmnyecKoe
BOCMUTAHMeE,
HpPaBCTBEHHOE
BOCMUTAHUE

B pamkax
3aHATUM

CeHTAbpbL-
maw

3alwmTa NPOEKTOB BHYTPU rpynnbl

HpascTBeHHOE
BOCMNMUTaHWMe,
TpypoBoe
BOCMNUTaHMe

B pamKax
3aHATUM

OKTAb6pbL-
maw

Yyactue B COpeBHOBAHUAX
Pa3/IMYHOrO YPOBHS

BocnutaHue
UHTEeNNEeKTYyaNbHO-
No3HaBaTebHbIX
UHTEepecosB

B pamKax
3aHATUM

JNekabpb-
maw

becepa o npasgHuKke «JeHb
3almMTHUKA OTeyecTBa»

[paxpaHCKo-
naTpuoTUYECKoe,
HPaBCTBEHHOE U

AyxoBHOE
BOCMUTaHUE;
BOCMNUTaHKe

cemelHbIX

LeHHocTen

B pamKax
3aHATUI

deBpanb

becepa o npasgHuke «8 mapTta»

paxpaHCKo-
naTpuoTUYECKoe,
HPaBCTBEHHOE U
AyxoBHOE
BOCMNUTaHUE;
BOCNUTaHMe
CeMENHbIX
LeHHocTel

B pamKax
3aHATUN

MaprTt

OTKprTOG 3aHATUA

BocnutaHme
NONIOKUTENbHOIO
OTHOLLEHMA K TPpyAyY
M TBOPYECTBY;
MHTeNNeKTyaNbHoe
BOCMUTaHUE;

dopmunpoBaHue

B pamkax
3aHATUIM

Mam
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KOMMYHWKaTUBHOW
KYy/NbTypbl

CnucoK nutepatypbl

HopmaTtuBHble NnpaBoBble aKTbl

1. depepanbHbIit 3aKoH «O6 obpasosaHum B Poccuitckon Pepepaymm» ot 29.12.2012 Ne
273-93.

2. VYKa3 [pe3unaeHta Poccuiickon degepaumm «O Mmepax Mo  peanvsauum
rocyfapcTBeHHOM NoAnTMKM B obnactm  obpasoBaHma W Hayku» ot 07.05.2012
Ne 599.

3. VYka3 [pesnaeHta Poccuitckon @Pepepaumm «O meponpuaTUaX MO peanmnsauumu
rocyapcrTBeHHoM coumanbHoli noantnkm» ot 07.05.2012 Ne 597.

4. Mpukas  MwuHucTepcTBa  npocsBeweHus  Poccuitickon  Pepepaumm o1
27 wiona 2022 ropa Ne 629 "O6 yrtBepxaeHun lopAagKa OpraHM3auuM M OCyLLEeCTBAEHUSA
06pasoBaTeNbHON AEATENbHOCTM NO [ONONHUTENBbHBIM 06We0bpa3oBaTenbHbIM Nporpammam”.

5. NocTaHoBeHWe [NaBHOroO rocyaAapCcTBEHHOMO CaHUTapHOro Bpaya PO ot 28.09.2020 Ne
28 «06 yTBEpKAEHUN caHMUTapHbIX Npasua Cl 2.4.3648-20 «CaHUTApHO- 3NNAEMMUONIOTNYECKME
TpeboBaHMA K OpraHu3aumMm BOCNUTAHMA U 0Oy4YeHMA, OTAbIXa M O340POBAEHUA AETeN U
MOIOAEKMNY.

6. PacnopseHue MNpaButenbcrtea Poccuiickoi Peaepaumnm ot 31.03.2022 roga Ne 678-p
«06 yTBEPKAEHUN KOHLENUUN PAa3BUTMA AONONHUTENBHOIO 06pa3oBaHua aeTel 4o 2030 roga».

7. MNpukaz  MwuHuctepctBa  obpasoBaHua  KanauHuHrpagckor  obnactm ot
26 niona 2022 roga Ne 912/1 "O6 yteepkaeHun MNnaHa paboTbl No peanmsaummn KoHuenuum
pa3BUTUA AONONAHUTENbHOro obpasoBaHua geter go 2030 roaa, | atan (2022 - 2024 roabl) B
KanuHuHrpagckor obnactm u Llenesbix nokasatenen peanmsaumm KoHuenuum passutmA
A0noNHUTeNbHOro obpasoBaHua aetei oo 2030 roga B KaanHuHrpaackoit obnactun'.

[Onsa nepgarora gononHutenbHoro obpasoBaHuA

1. byteHKo P.[. bBuonorna KNeToK BbICWIMX PACTEHUI in vitro n BMOTEXHONOIMMKN Ha KX
ocHoBe: Yyeb. nocobue.— M.: PEK-MPECC, 1991. — 160 c.

2. KannHnHe @&J1., Kywhup T. M., CapHaukaa B.B. TexHonorna MUKPOKNOHANbHOIO
pa3sMHOXeHus pacteHnin — Kues: Haykosa aymka, 1992.

3. OcHoBbl 6uoTtexHosnormn: Yueb. nocobue ana sbicw. ned. ydeb. 3aseaeHnin / T.A.
EropoBa, C.M. KnyHoBa, E.A. XuByxuHa. — M:. U3gatenbckui ueHTp «AKkagemma», 2003. — 208 c.

4. Cenbckoxo3saincteeHHana buoTtexHonorua: Yueb./B.C. Lesenyxa, E.A. KanalwHukosa,
C.B. Oertapes n gp.: MNMoa. pea. B.C. Lesenyxu. — M.: Bbicw. wk., 1998. — 416 c.

dNEeKTPOHHOEe CONPOBOXKAEHMNE:

1. Poccuiickuin doHa dyHAAMeHTaNbHbIX uccneaosaHnin - https://www.rfbr.ru/

2. Poccuitckasa akagemus Hayk - https://www.ras.ru/

3. Poccuiickas accoumaumns 6MOTEXHONOrMYECKMX KoMmnaHui - http://www.rabio.ru/

4. HauuoHanbHbIX  UCCNeAOBaTEeNbCKUMA  LeHTP  "KypyaTOBCKMKA  MHCTUTYT" -
https://www.nrcki.ru/
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5. LleHTp reHOMHbIX TexHonormin CKonkoso - https://www.skoltech.ru/research/genomic-
technologies/

6. MHCTUTYT 6Monormm reHa PAH - https://www.genebiology.ru/

7. Pegepauma bMoTeXHONOTMYECKMX KOMMaHui - https://biotechunion.ru/

8. UHCTUTYT MmoneKkynapHoi reHeTukn PAH - https://img.ras.ru/

9. Poccuitckan accoumanmsa reHeTUKOB M cenekumoHepos - http://www.rags.ru/

10. UHcTuTyT Broxumum n dmsmonormm mmkpoopraHmamos mm. . K. CkpsabuHa PAH -
http://www.ibpm.pushchino.ru/
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