6

MYHMIIUTTAJBLHOE BIOJUKETHOE OBPA3OBATEJ/IbHOE YYPEK/IEHHE
JONOJHHUTEJILHOTO OBPA30BAHUS «IETCKHAU TEXHOIAPK «KBAHTOPHY M) -
JOM IMUOHEPOB» I'. ATBMETBEBCKA PECITYBJIAKA TATAPCTAH

[prHSTA Ha 3ace/laHAK VY1Bepxnarwo
TIeTarOTHIeCKOro COBETA Mupexrop MBOV IO «JleTckuii TexHOMapK

MBOY IO «/JleTckuii TeXHONAPK
«KpasTOopuyM» - JIoM THOHEPOB» r.An

r.AnmsmerseBcka PT

ITpotoxon Ne 1 ot «31» aprycra 2020r.

NONOJHUTEJBHAS OBLITE OEP

OM ITHOHEPOB»

.3. 3aKupoB
36.0T «31 » asrycra 2020r.
aegral aBrycra

916300,

OBINEPA3BUBAIOIIAS IPOI'PAMMA
«BAOKBAHTYM 11-18»

Hanpaenennocms: eCTECTBEHHOHAYYHAS
Bospacm yuawquxca: 11-18 net.
Cpok peanusayuu: 2 rofa

Aemop-cocmagumeis:
Mymtaranues Hamie AzaroBud,
He1aror JOMOJIHHUTEILHOTO 00pa3oBaHus

AnbMerbeBck, 2020




MNudopmaruoHHas KapTa NporpaMMbl

1. O0pa3soBaTe/ibHas OpraHM3aLus MBOYIO «[letckuii TexHomapk «KBaHTOpHUym»
- Jom mroHepoB» T.AnbMeTheBCKa PecryOmku
Tarapcran
2. ITotHOe HaMMeHOBaHMe NPOrpamMMBbI [ononuurenbHas o61eobpa3oBaTesibHast
ob11epa3BuBarolijas nporpamMmma «b1oKBaHTYM
11-18»
3. HanpaB/ieHHOCTH IPOrpaMMBbl EcrecTBeHHOHay4Hast
4. | CBepeHus o pa3padoTunkax
4. ®UO, J0KHOCTE Mynnaramves  Hawne  A3aToBuy,  mezaror
1. JIOTIOJTHUTETbHOTO 00pa30oBaHust
5. | CBeaeHnus o mporpamme:
5. CpoK peanuzauyu 2 roga
1.
5. Bo3spacT 06yyaronpxcs 11-18 net
2.
5. XapakTepuCTHKa [pOrpaMMbl:
3. - TUII IIPOIPaMMBI JIOTIO/IHWTe/NIbHasE 061jeobpa3oBaTe/nbHast
rporpaMma
- BU/] IIPOrpaMMbl o011jepa3BuBarOLast
- IIPUHLUII [IPOEKTUPOBAHUS [IPOTrPaMMBbl pasHOypOBHeBast
- (popma opraHM3aLMU COJeprKaHus MO/yJ/IbHast
1 yueOHOr0 Tporiiecca
5. ITenb mporpaMMsbl OcBoeHne  3HaHWW, pasBUTHe  TBOPYECKUX
4. CTI0COOHOCTEH, (dhopmupoBaHue
OCHOBOIIOJIATalOI[UX TOHATHM O Ouosoruu u
Ovosornyeckux — mporeccax IMpy  TIOMOIIU
NpaKTUYeCKOH U JKCIIepUMeHTaIbHOM
JesITeJIbHOCTH.
5. Ob6pa3oBaresbHbIe MOZY /U (B - CtapToBblY ypoBeHb: IlepBble maru B
5. | COOTBETCTBUM C YPOBHAMHU CJIOKHOCTU Grorexronorusx
- basoBsiii YPOBEHb! Crpoenue
JKaHUS U MaTepu .
CoAepra arepuana yesioBeKa - IIpoIBUHYTBIN yPOBEHb:
TPOrpamMmbi) YrnpaByieHue C TIOMOIIbI0 OMOCUTHAJIOB
6. (DOPMBII/IMETOJIBI 06pa3OBaTEJ'le0ﬁ -TEOPETI/ILIE‘CKOE 06Y‘-I€HI/I€ (]IEKL[I/IOHHBIE‘ u
JieITe/IbHOCTH CeMHUHapCKue 3aHHTI/IH);
- [IpakTiyeckoe obyueHne  (TIpaKTUYeCKoe
3aHaTHEe 10 pabore ¢  ylabOpaTOPHBIMM
000pyJ0BaHUSIMHU);
- CamocTosiTenibHasi  paboTa 1o pa3paboTke
TIPOEKTOB, NOJArOTOBKe  IIpe3eHTallUd U
BBICTYIIJIEHUH.

- VlHTepakTuBHBIE (POPMBI:
- UTPOBBIE (ZieJI0BbIe UTDHI);
- UccnefioBaTe/bCKre (MeToJ] TPOEKTOB, «KeMC-




MeTOZ», «MO3rOBOM LUTYPM»);
- AMCKYCCHOHHBIe (f1ebaThl, JUCKYCCUU, KPYIJIbIH
CTOJ)

7. dopmbI MOHHUTOpPHHra | YCIIeIIHOe BBINOJIHEHWe BCeX IpakKTHYeCKux

pe3y/IbTaTHBHOCTH 3ajlau, BBITIOJIHEHWe KelCoB, /1abopaTOpHBIX U
HCC/IeJOBATe/IbCKUX padboT

8. Pe3ysibTaTUBHOCTD peanM3anuy | 3alMTa BBINOJHEHHBIX paboT
NporpamMMsbI

9. Jlata  yrBepaenusa u  mocaegneint | 19.08.2019r.
KOPPEeKTHPOBKH MPOrpaMMbl 31.08.2020r.

10 PenjeH3eHTBI




OraBjieHHe

Paspesn 1. Komniekc 0CHOBHBIX XapaKTepHUCTHK IPOrpaMMBEl.

1.1 TTOSACHUTEIBHAS BAITHCKA . ¢ ¢ . uveetnneteentteentteeeaaeeetaneeeeeaeeeeanaeeeeneeeeanateeannaeeennes )

1.2 Matpwiia 06pa30BaTETBHOM TIPOTPAMMBDBL. . ..« ... eutntenenenteneneeeeneneeeneneaneneneaeeneneren 12

1.3 YueOHnbIit (TemMaTHyecKuin)
)12 < SO 15

1.4 COLEPHKAHMUE TIPOTPAMMUBL. . ... \eeeetteeeeennttteeeeeennaeaeeeeseannaeeeeseennnseeeesesnnnnnnns 19

Pa3zgen 2. Komniekc opraHu3alnjuOHHO-TNIeJaroriyecKux yCi0BUM.

2.1  OpraHu3alUOHHO-TIeJaroruueckve  yCJIOBUSI — peajd3aldd  TPOTPaMMBblL.............
............ 21
2.2 DopMbl ATTECTALIMU/KOHTPOIIS . « e e eeenteennteateenne ettt eaneenneeneenaneenneennns
........... 23
2.3 (@823 (01513 15 (N VU U= 0) 5 F: 111 ) P N
.23
2.4 CIUCOK PEKOMEHIYEMOM JTUTEPATYPDL. . vt enueennteenntenneennneenneennaeenneenneeenneennneennen 29



Pa3pen 1. KoMiiekc 0CHOBHBIX XapaKTepUCTHK IIPOrpaMMBbI.

1.1 ITogcHuTEILHAA 3aMMUCKA.

HanpaenenHocmb npoepammbl:

HoronHurtenbHast — 001eobpa3oBaTe/TbHast obimiepasBuBatoijas  nporpamMma  «buokBanTym 11-18» OTHOCHMTCS K  IIporpaMMam
€CTeCTBeHHOHAyUHOM HarpaB/I€HHOCTH.

HopmamueHo-npagogoe obecneueHue npoepammbl:

- ®enepanbHbIi 3akoH «O6 obpazoBanuu B Poccuiickoit @efepariumn» ot 29.12.2012 N 273-P3;

- [Ipuka3 MunucTepcTBa obpa3zoBanus ¥ HayKud P® ot 09 Hosi0pst 2018 1. Ne 196 «O6 yTBepKAeHUN TIOPsiKa OpraHU3aii U OCYIIeCTB/IEHHUS
oOpa3oBaTesTbHOM /IeATe/IbHOCTH T10 JOTIOTHUTE/TbHBIM 00111e00pa30BaTe/IbHbIM TIPOrPAMMam»;

- Konrierust pa3BuTHs 0MOMHUATE/ILHOTO 00pa3oBaHus geTeid. Pacniopsbkenue ITpaButesbcTBa Poccuiickoit @epepanyu ot 04 ceHTIOps
2014r. Nel726-p;

- CaHUTapHO-3MH/IeEMUOIOTHYeCKUe TpeOOBaHUs K YCTPOUCTBY, COZIep>KaHUIO M OpraHu3alyy pexkuMa paboThl 00pa3oBaTe/TbHBIX OpraHu3aLuit
JOTIOTHUTEIbHOTO 00pa3oBanus feteit 2.4.4.3172-14, yrBep>kaeHHbIX [TocTaHOB/IEHHEM T7IaBHOTO OCYZAPCTBEHHOTO CAHWTAPHOTO Bpaua
Poccutickor @egepanuum ot 04.07.2014 1.

- MeToguueckrie peKOMeH/Ial|H T10 TIPOeKTUPOBAHMIO JOTIOTHUTE/IbHBIX 00111e00pa30oBaTe/ibHbIX MPOrpaMM (BK/TFOUasi pa3HOYPOBHEBLIe
niporpammel). [TuceMo MunrcTepcTBa 0b6pa3oBanus ¥ HayKu Poccuiickoii @emeparu ot 18.11.2015 Ne 09-3242;

AKmMyanbHOCMb NPO2PAMMDI:

Ha coBpeMeHHOM »3Tarie cTparermueckasi LjeJib B JIOTIOJHUTE/BHOM oOpa3oBaHuu Poccuiickodi defepaliiyi OpHeHTHPOBAaHA Ha pa3BUTHE
€CTeCTBEHHOHAYYHOI'O0 M TeXHWUeCKOro HarpasrieHus. Co3faHue CeTH JeTCKUX TexHOonapKoB «KBaHTopuym» siBisieTcs: (pefiepajibHbIM IIPOEKTOM
AreHTCTBa CTpaTernyeCKUx WHUIMATHB, HAllpaB/eHHbIX Ha Pa3BUTHE TBOPUYECKUX CIOCOOHOCTel pebeHKa, ero CaMOCTOSTebHOCTH, UHUIMATUBEI,

CTpeMJIEHHA K CaMOopead/In3dllui U CaMOOIIpeAe/IeHHIO.



[TporpamMa mo HampaBieHuto «brokBanTyM 11-18» — aKTMBHO pa3BUBAIOIIMECS] OTpPac/ib COBPEMEHHOW HayuHOW MbIcid. Pa3paboTku B
JIAHHOM TIporpamMMe T03BOJISIIOT PellaTh ITUPOKUKA KPYT BOMPOCOB, CBSI3aHHBIX C KUBOMW TIPUPO/I0M, TIPOBO/IS OTIBITHI M OMOJIOTMYeCKre UCCIeJ0BaHMUsI.
Yro mpeaycMaTpyBaeT pa3BUTHE Yy YYall[UXCsl YHUBEpPCaJbHBIX yueOHbIX felcTBui, ¢ momoilbio ¢opmupoBaHus «Soft Skills» u «Hard Skills»
KOMITETeHIIUM BO BpeMs 3aHATHI. AKTyaJbHOCTh M HeOOXOAWMOCTh J@HHOTO HarpaB/ieHMsl JIOTIO/IHUTE/IbHOrO 00pa30oBaHMsl CBS3aHA C pa3BUTHEM
COBPEMEHHBIX OMOJIOTHUeCKHUX, MeIUIIMHCKUX 1 MH)KeHEePHBIX TeXHOJIOTUH.

OmauyumenbHble 0COOEHHOCMU NPO2PAMMb:

HNanHasi o6pa3oBaTesibHasi MporpaMMa BK/IFOUaeT B ce0si CTapTOBBIA, 6a30BbIN U MPOABUHYTHIN YPOBHU 00pa3oBaTelbHOT0 MoAy/si. CTapTOBBIN
ypOBeHb 00be[MHSIET Takve HarpaBJieHHsi, KaK OMO/orusi, SKOlorusi ¥ NpUpo/oBe/ieHre, a 0a30BbIM — HampaB/ieH Ha M3y4yeHHe TaKoW HayKH, Kak
aHaTOMUsl, MeJWLIMHA; B TPOJABUHYTHIA ypoBeHb 00BeuHsieT Ouosormio M wHPopMaTuky. CofepKaHHe CTapTOBOTO ypOBHSI 0Opa3oBaTenbHOW
TpOrpaMMBbI HarpaB/ieHO Ha obecrieueHre 3MOLMOHATBHO-IIEHHOCTHOTO TIOHUMAaHHsT BHICOKOW 3HAYMMOCTH JKU3HH, L]eHHOCTH 3HaHWH 0 CBOeoOpasuu
LJapCTB pacTeHU, bakTepuii u rpuboOB B crucTeMe OHOJIOrMUeCKUX 3HaHUM, Ha (pOpMHpOBaHUe HAyYHOM KapTHHBI MUpPa, TOHUMaHHUsl OHMOI0rMuecKoro
pa3HooOpa3ust B TpHUpOJie Kak pe3yjbTaTa 3BOMIOLMH M KaK OCHOBBI ee YCTOWYMBOTO Da3BUTHS, a TakKe Ha (OpPMUpPOBaHHE CIIOCOOHOCTH
WCII0/Tb30BaTh NPHUOOpeTeHHbIe 3HAHWSI B TIPAKTUYECKOW JesiTelbHOCTH. B 6a30BOM ypOBHe cofiepkaHue BK/IIOUaeT B Ce0si M3yueHHe CTPOeHHS
yesioBeKa, KaK YCTpOeHa KaK[as CMCTeMa; OCHOBHOe BHHMaHHe y/essieTcsi TOMY, Kak paboTaeT Kakzasi CUCTeMa COBMECTHO C HEPBHOM cHCTeMOM. A
Tak)ke HarpaB/ieH Ha M3ydyeHrWe OHMOMMITY/ILCOB uejioBeKa, TO eCThb ydYaluecs CMOTyT coOpaTh pas/MuHble MOJAY/JHW U C UX TIOMOLIbI H3YyUWTh
VMITY/IbCbl OPraHu3Ma, Takre Kak MyJ/bC, 31eKTPOMUOrpaMM, 3/1eKTpo3HLedasorpaMM, KOKHO-Tra/lbBaHUUeCKasi peaklidsl U Jpyrye. A B IPO/IBUHYTOM
YPOBHE TPO/I0/DKAIOT M3yUueHHe WMITY/IbCOB, HO yyKe C TIOMOIIbI0 Pa3/IMYHbIX MOZYJIed HayuaTcsl YIpaB/isTh TpeiMeTaMi, COOPaHHBIMH C TTOMOLI[BIO
LEGO EV3. B nporpamme ocoboe BHUMaHHe y/e/sieTCsl MPAKTUYeCKUM 3aHSATHSIM, Te yuaiecsi OyayT paboTaTh C pa3MMYHBIMU J1abOpaTOPHBIMU
o60pyi0BaHUSIMY, a TaKKe Hab/r0/jaTh 32 CBOMM OpPraHU3MOM.

Henn:

OcBoeHue 3HaHWM, pa3BUTHE TBOPYECKMX CMOCOOHOCTEH, (hopMHpOBaHME OCHOBOTIOJIATAIOIIMX TOHATHA O OWOIOTMM M OMOIOTHYeCcKuX

nponeccax rpu romouu HpaKTI/II-IECKOﬁ 4 3KCHepI/IMEHTaﬂbH0ﬁ AedaTeJIbHOCTH.



3adauu:

Obyuarowjue:

- CIIocoOCTBOBATh POPMUPOBAHHIO 3HAHUH O PaCTUTETBHBIX U JKUBOTHBIX K/IeTKAaX U TKaHel;

- pPacLIMpUTh U YTIyOUTh 3HAHUS O PACTUTE/TbHOM MHPe, O BHYTPEHHHUX W BHEIITHUX CTPOEHMUSIX;

- CrmocoOcTBOBaTh (POPMHMPOBAHHUIO TEPBOHAUA/ILHBIX CHUCTEMATU3MPOBAHHBLIX TIPE/CTaBIeHUHd O OWO/IOTHUeCKHUX O0beKTaX, Mpoleccax,
SIBJIEHUSIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJIOTMUECKMX TEOPHUSIX, SKOCUCTEMHOM OpraHU3alliy >KU3HHU, O B3aUMOCBSI3U BCETO KUBOTO B buocdepe;

- OBJ1a/IeTh TIOHSTUMHBIM arrapaToM OMO/IOruH;

- chopMHUpPOBATb OCHOBBI KOJIOTMUECKOW TPAMOTHOCTU: CITOCOOHOCTH OL|eHUBATh TOC/IeACTBUS AesTelbHOCTH UesloBeKa B MPUPO/Ie, B/IUSHUE
(haKTOpOB pPHICKA Ha 3/I0POBbE UEJIOBEKaA;

- yMeHue BbIOUpATh 1ie/IeBbie U CMBIC/IOBbIE YCTAHOBKH B CBOMX JIEHCTBUSIX M MOCTYIKaX MO OTHOIIEHHUIO K )KMBOH MPUPO/Ie, 37I0POBLI0 CBOEMY
Y OKPY>KaIOIIMX, 0CO3HaHWe HeobX0UMOCTH COXpaHeHUst OMopa3HO00pa3usi ¥ MPUPOAHBIX MeCTOOOUTAHUI;

- 00yurTh HeOOXOMMbIe 3HaHUSI U YMeHHsI TI0 paboTe ¢ 1abopaTopHbIMU 000PY/I0BaHHUSIMH;

- paclMpUTh U YIIyOUTh 3HAHUS O 3/J0POBbE Ue/IOBEKaA;

- crioco6cTBOBaTh (HOPMUPOBAHMIO 3HAHUKM O AHATOMHUU Ue/IOBeKa ¥ B3aMMOCBSI3b CUCTEM OPTaHOB Ue/I0BEKa,;

- copMHpOBaTh YMeHHe TI0/Tb30BaThCS AOTIOTHUTE/ILHOM JIUTepaTypou;

- pa3paboTKa aBTOHOMHOM CHCTeMbl MCKYCCTBEHHOTO WHTe/UIeKTa /Jisi pacrio3HaBaHUs OWOCHMTHAnoOB 4esioBeKa W (hOPMHPOBAHUS
YTIPaBJISIONIMX KOMaH/] Ha MeXaTPOHHbIE YCTPONCTBA;

- 00yunTh HEOOXOJMMbIEe 3HAHUS aHa/IM3a U TIPOTPAaMMUPOBaHUS;

- ocBouTh «hard» u «soft» KomneTeHIMH;

- popMHpOBaTh YMeHHEe OPUEHTUPOBAThCS Ha W/ea/bHbI KOHeUHbIN pe3y/IbTar.

Paszsusarouwjue:

- pa3BUTh UHTEPEC 00YYaIOIUXCS K UCC/Ie[0BaTeTIbCKOM, MH(HDOPMAIIMOHHOH, KOMMYHHKAI[UOHHOM IeATeIbHOCTH;



- pa3BuBaTh CrOCOOHOCTH OCO3HAHHO CTaBUTH Tepes; cOOOM KOHKpEeTHble 3afiaud, pa30MBaTh MX Ha OT/e/bHbIE 3Talbl U A0OMBATHCS WX
BBITO/THEHUS;

- CTUMYJIMPOBATh M03HABATE/IbHYIO0 aKTUBHOCThL 00YUaroIUXCsl TIOCPEAICTBOM BK/IFOUEHHS MX B Pa3/IMUHbIe BU/bI KOHKYPCHOH /iesITeTbHOCTH;

- pa3BUTh YMeHHe TBOPUECKH TMOAXO0/JUTh K PelleHHI0 TOCTaB/IeHHOU 3a/jauu;

- pa3BUTh YMeHHe aHaIM3UPOBaTh, 0000111aTh, yCTaHABIMBATh IPUUMHHO-C/IeZICTBEHHbBIE CBSI3H.

BocnumamesnbHble:

- (hopmMupoBaTh uesioBeKa, FOTOBOTO K TBOPUECKOM /leATe/IbHOCTH B Jit000M 06s1acT;

- criocobcTBOBaTh (HOPMUPOBAHUIO KYJ/IbTYPhI OOIIEHUS] M COTPYJHUUECTBA, YyBCTBA OTBETCTBEHHOCTH 3a yCIieX;

- (hopMupoBaTh yMeHUst paboTaTh B KOMaH/IE;

- BOCITUTAaTh TPY/0/00Me, yBayKeHHe K TPYAY.

Adpecam npo2pammbi:

[Tporpamma paccuuraHa s feTeid oT 11 go 18 ner. Habop oOyuaromuxcst mpoBoauTcst 6e3 ripegBapuTesibHOoro oTbopa zeteit. @opmupoBaHie
rpyrm (15 yesioBeK) TIPOMCXOJUT B COOTBETCTBUU C MHTepeCAaMU K W3yUeHWI0 HayK OMOJIOTMUeCKOM HarpaBjieHHOCTH. Ha BTopoi rop oOyueHus
JIOTTYCKAFOTCSI IeTH TIPOLLIe/IIYe TTePBbI rofi 00yJYeHus.

Obwem npoepammbi:

[Tporpamma paccuvTtada Ha 360 yueOHBIX UacoB.

dopmbl opeaHuzayuu obpazoeamenbHO20 npoyecca:

- TeopeTnueckoe oOyueHye (JIeKLIUOHHbIE Y CEMUHAPCKUE 3aHSATHS);

- [IpakTrueckoe oOyueHue (MpakTUUeCKOe 3aHsITHe 10 paboTe ¢ jabopaTopHbIMU 060py10BaHUSIMH, HabJIt0jeHre 3a CBOMM OpPraHU3MOM);

- CamocrosiTesibHast paboTta 1o pa3paboTKe MPOEKTOB, MO/TOTOBKe Mpe3eHTalvii U BBICTYTI/IEHHH.

- VlHTepakTHBHbIE (POPMBI:

- UTPOBBIE (Je/I0BbIE UTDHI);

- UCCJIe/JoBaTe/TbCKKe (METOZ MPOEKTOB, «KeHC-MeTO/», «MO3TOBOH IITyPM»);



- TUCKYCCUOHHBIE (/1e6aThl, AUCKYCCHUU, KPYT/IBIH CTOI).

CpoOK 0c80€eHUsl Nnpo2paMMbl.:

[TporpaMMa paccunTaHa Ha 72 yueOHbIe He/le/li B TeUeHUU 2-X JieT.

Peoscum 3ansamuii:

1-# roz oOyueHus - 2 pa3a B HeZIeTt0 10 2 aKaJ[eMHUUeCKUX Jaca.

2-# roj; 00yueHust - 3 pa3a B HeJIeJTiO TI0 2 aKaZieMUYeCKHX vaca.

Inanupyemble pe3ynbmambl 0C80eHUS NPOPAMMBDL:

OpraHusaiusi BHEYDOUYHOW [leATellbHOCTM I10 [JaHHOM MporpaMme CO3JacT YCAOBUS [Ji1 JIOCTW)KEHUSl CJIeAYIOLUX JIMYHOCTHBIX,
MeTaripeJIMeTHbIX Y MPeIMEeTHbIX Pe3yJ/IbTaToB.

JluuHoCcmHble pe3yabmambil:

- hbopMUpOBaHKEe OTBETCTBEHHOI'O OTHOILIEHUSI;

- YMeTb BECTU CaMOCTOSITe/IbHBIM MOKUCK;

- (hopMupoBaHre KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B OOII[eHUH U COTPY/JHHUUECTBe B TIporiecce yueOHOM iesaTeTbHOCTH;

- YMeHUe OL|eHHMBaTh BaXKHOCTb U3yuaeMOro Matepuara /ijisi IpakKTUYeCKOW JesiTe/lbHOCTHU.

MemanpedmemHble pe3yabmambi:

- YMeHHUs1 OTIpe/IeNIATh TIOHSITHSI, CO3/laBaTh 00001IeHNs], yCTaHaB/IMBAaTh aHA/IOTH, YCTaHABIMBATh YMO3aK/TIOUeHHe;

- yMeHHe OpPraHU30BbIBaTh yueOHOe COTPYTHUUECTBO U COBMECTHYIO /IeSITe/TbHOCTh C HACTAaBHUKOM U C IPYTUMH YUaIl[UMUCS;

- yMeHue paboTaThb UHAWBUYATbHO U B TPYIIIIE;

- B/Ia/ieHHe YCTHOW U MUCbMEeHHOW peublo.

IlpeomemHble pe3ynbmambi:

3HaThb:

- B3aUMOCBSI3b )KUBOW W HEXXUBOM MIPUPOJbI;

- cTpoeHue U (GYHKLMHU K/IeTOK U TKaHel;



- CyleCTBeHHbIe TIPU3HAKW OMOOTMYeCKUX O0OBEKTOB (OT/IMUMTENbHBIX MMPU3HAKOB JKMBBIX OPraHW3MOB; KJIETOK W OPraHW3MOB PaCTeHHH,
JKUBOTHBIX, TPUOOB 1 OakTepHii) 1 TIPOLIECCOB;

- po/sib OMOJIOTUY B TIPAKTUUECKOM JIesiTe/TbHOCTH JTFofel;

- MeCTO U pOJjib UesioBeKa B IIPUPOJE;

- POJib pa3/IMYHbIX OPraHM3MOB B KU3HU Ue/I0BeKa;

- (pyHKLIMM ¥ CTPOEHHE CHCTEeM YesI0BeYeCKOr0 OPraHU3Mbl;

- ripaBusia paboThl € 6UOMOrMYecCKUMY IPUOOPaMK U MHCTPYMeHTaMH (TIperiapoBasibHble UTJIbl, CKasbIle/H, TyTbl, MUKPOCKOITbI);

- B3aUMOCBSI3b (DU3MOIOTMUeCKUX 0COOEHHOCTEH C TICUXO0/IOTHel TTOBe/IeHHST;

- MEeTO/IbI aHa/I3a OMOCKTHAIOB YesloBeKa.

YMerts:

- aHa/IM3MPOBaTh, CPABHUBATh, K/1aCCU(PULIMPOBaTh U 0000111aTh (GaKThI U sIBJIeHUsl. BBISB/ISATL IPUUMHBI U C/Ie/ICTBUS TPOCTHIX SIB/IEHUH;

- paboTtaTh C pasHbIMM MCTOYHMKaMM OMosiorHueckoil MHGOpPMALMHM: HaXxOAuUTb OMOIOrHUecKyr0 MH(OpPMAlMI0 B Pa3IMUYHbIX MCTOYHMKAX,
aHa/IM3UpOBATh U OIleHMBATh MH(OPMALMIO, TPeoOpa30BhIBaTh HH(OPMALIMIO U3 OHOM (GOPMBI B IPYTYIO;

- cobsroaaTh nMpaBuIa paboThl B KabuHeTe, C MpubOpamMu ¥ MHCTPYMEHTaMU;

- TIPOBO/IUTH OMOIOrMUeCKe OMbIThI U UCC/IeZI0BaHUS;

- yCTaHaB/IMBaTh B3aMMOCBSI3U MeX/y 0COOEHHOCTSIMU CTPOeHUs ¥ (PYHKLIMSIMU OPTaHOB M CUCTEM OPTaHOB YesI0BeKa;

- PacKpbIBaTh Ha MpHUMepax poJib OMOTOTUUeCKUX W MeJULIMHCKUNA TeXHO/IOTHH B ()OpMUPOBAaHUM COBPEMEHHOW HayuHOH KapTHHBI MHDA U B
MIPaKTUYeCKO J1esiTe/IbHOCTH JIF0Zel;

- paborarts c rporpammamu: «Neocortex», «kARDUINO», «KLEGO MINDSTORMS Education EV3»;

- cobMpaTh MOAY/IM KOHCTPYKTOPa «BUTPOHUKCY;

- yMeTh aHa/IM3UPOBaTh OMOCUTHA/IBI Ue/I0BeKa;

- @aHAJIM3UPOBaTh MCUX03MOLIMOHAILHOE COCTOSTHYE UesioBeKa T0 aHairM3aM OMOCHHAIOB ue/loBeKa;

- MCTO/Ib30BaTh Pa3/iMuHbIe TIPOrpaMMHbIe obecrieueHUs il UCC/IeI0BaHKsI CBOMCTB CBOel HepBHOW CUCTEMBI.
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[To oKOHUaHWM MPOTrpaMMbl 0OyYaroIMecs JO/DKHbI HayuuThcsi pabotath ¢ obopymoBanvem (Hard Skills) u nmproOpect HaBBIKH, KOTOpBIE
OYeHb Ba)KHBI [|/I1 YYaCTHsI B KOJUIEKTHBHBIX MPOEKTax, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a POJib B KOMaHZHOW paboTe, momorath Apyr apyry (Soft
Skills).

«Hard» komnemeHyuu:

- YMeHHe BBITIO/THATH OTIBITHI ¥ KCIIEPUMEHTHI;

- yMeHHe paboTaTh C MUKPOCKOTIaMU;

- yMeHHe paboTaThk C JabopaTOpHBIMU 000pY/I0BaHUSIMU;

- paboTa ¢ KOHCTPYKTOPOM /i/isi U3ydeHusi OMOHeHPOCUTHa/IOB U BEICOKOTOUHBIM 3/1eKTpo3HLedanorpagom;

- ymeHue paboTath ¢ mporpammoii «Neocortex»;

- ymenue pabotatk c mporpammoit «c ARDUINO»;

- ymenue paborathk ¢ nporpammoii «LEGO MINDSTORMS Education EV3»;

- cbop Habopa-KOHCTPyKTOpa «BUTPOHUKCY;

- ymeHHe 0(hOpMJISITh HAYUHYO U TIPOEKTHBIE PaOOTBHI.

«Soft» komnemeHyuu:

- yMeHHe C0o3/jaBaTb, IPUMEHSITh U MpeoOpa30oBbIBaTh 3HAKK U CUMBOJIbI, MOZIe/IU, CXeMBI [IJisl pellleHus1 yueOHBIX U TT03HaBaTe/IbHbIX 3a/1ay;

- yMeHHe CJTylIaTh;

- ybexxieHre U apryMeHTalus;

- TIpOBe/ieHre Tpe3eHTaLui;

- yO/IMYHbIe BBICTYIIIEHUS;

- KOMaH/[Hasi paborTa;

- JIOTUUECKOEe MBIIIIEHUE;

- MIOUCK Y aHa/Iu3 UH(OpMaLUHU.

@dopmbl nodgedeHUs1 UMO208 peanu3ayuu NPo2PamMmbl:
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BrinonHenue MPAaKTUUYECKHUX U TBOPUYECKUX 3a,an1/1f/'1 (HO,E[FOTOBK& IMMPOEKTA U ero HPEBEHTHL[I/IH); ydacTuve B OJIMMITMaHbIX COPEBHOBAHUAX.

1.2 Marpuna Jono/IHUTe/IbHOH 001e00pa3oBaTe/IbHOH TPOrpaMMBbI.

YpoBHU Kpurepun @DOpMbI U METO/IbI Metogpl 1 Pe3synbTaThl Metogrueckasi KONUIKa
JIMarHOCTUKHU reJjlaroruyeckye b depeHIIMPOBaHHBIX
TEeXHOJIOTUU 3a/laHUM
IIpeaMeTHble: - IUarHOCTUUECKOe | - UTPOBbIe TexHo/ioruK; | CTapTOBBI YPOBEHb - 3ajaHus Jj1s1 CO3aHUst
- ymeHue pebeHKa MpOSIB/ISITh VCCrIelOBaHNe - TEXHOJIOTUS pe3y/bTaToB TI0JI0>KUTETbHON
nprobpeTeHHbIe 3HAHUS Ha pe3yJ/ibTaToB KOJIJIEKTUBHOM rpejriosiaraeT MOTHBALMX yepes
BUKTOpDHHAX, B Oece/iax, B OCBOEHUsI TBOPYECKOU nipuobpeTeHre HOBBIX MPaKTUYECKYHO
JINYHOM KOHTAaKTe C MejaroromMm | rporpaMmbl U JleaTeIbHOCTH; 3HaHUM, OTbITa HarpaB/IeHHOCTb
Yl TOBapHUILlaMy; YHUBepCanbHbIX - IpaKTUYeCKue peleHus 3a/ia4 o o0yueHus1, CBSI3U C
- 3a4eT 110 NPOBEPOYHBIM yueOHbIX JIEeHCTBUM; | 3aHATHS. pas3/IMuHbIM JKU3HBIO, OpPUEHTALUU
paboTam B TeueHue roja; - OpraHusauus u HarpaBJ/IeHUsIM. Ha ycrex, perucTpanuu
= - yMeHue paboTath ¢ yuacTuve B Pe3ysibTaT BhIpa)kaeTcs B | AeUCTBUTEIBHOTO
2 nabopaTopHBIMU MepOTpHUATHSX. MMO3UTHBHOM TIPO/IBW)KEHUS B
§ 000pY/J0BaHUSIMH. OTHOLLEHUH JieTel K YUYEeHUHU.
% MeTanpe IMeTHbIe: 0a30BLIM [EeHHOCTAM - Ba,anI/IH AJIA
5 yMeHHe OCYIeCTBIATh 00I111eCTBa, B YACTHOCTH | (hOPMUPOBaHMUS
K IpUpoJie. MBIC/TUTEJIbHBIX

MH(OPMaLIMOHHBIN TTOUCK /151
BBITIOJIHEHMS yueOHbIX 3a71a4

JINUHOCTHEIE:
pa3BUTHE HHTepeca K
OUOTEXHOJIOTUSAM

- OcBoenue
obpa3oBaTe/ibHOM
MPOrpaMMmBl.

JleMICTBUU U onepaLui;
00yueHus 1IpeMEeTHBIM
JleMICTBUSIM M HaBbIKaM
He TOJIBKO Ha
NIPaKTUYeCKOM, HO 1 10
BO3MOJKHOCTH, Ha
TeOPeTUYeCKOM YPOBHe.
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Bba3zoBbIii

IIpegMeTHble:
yMeHHe HaO/mo1aTh U

HCC/IeIOBaTh 38 COOCTBEHHBIM
OpPraHU3MOM H 3HaHHE OPraHOB
U CUCTEM

MertanpeameTHble:

OCBOEHHe HOPM U MpaBu/l
COLIMOKY/IbTYPHOTO
B3aMMOZENCTBUSIMUA CO
B3POCJ/IbIMUA U CBEPCTHUKAMH B
coo01jecTBax pa3HOro TUTA
(knacc, 1IKoJ1a, CeMbsi U Zip.)

JIMUHOCTHEIE:

0CO3HaHHe MOTPeOHOCTH K
OCYILLeCTB/IEHUIO
0CO3HaHWe MecTa U pOJIU
yejioBeKa

[TpomexyTOuHBIM
KOHTPOJIb:
TIpPOBepKa ypOBHS
dhopmupoBaHUs
KOMITETEHTHOCTE! B
xofie Gece/ibl, UTPHI,
y4acTusi B
KOHKypCax,
KOH(epeHLIUsIX.

- TexHonorug
KPUTUYECKOT0
MBIIIICHUS.

ba3oBbIl ypoBeHb
pe3y/abTaToB
TIPOSIBJISIETCS B
aKTUBHOM
WCI10/1b30BaHUH
IKOJTbHUKaMU

CBOMX 3HAHUM,
npuobpeTeHnH OrbiTa
CaMOCTOSITe/TbHOTO
MoUCcKa HGpopmMaLuy,
CUCTeMaTH3aluu U
odopm/ieHHUr
VIHTepeCyollen
“H(opMaluy,
LIEHHOCTHOTO
OTHOLIIEeHUS K
rpupojie u
OKpY’KaloIlleMy MUPY.
- OcBoenue
obpa3oBaTesibHOM
MPOrpaMMBbI.

- YyacTue B
MYHULIUMATBbHBIX

Y peroHaTbHbIX
MepOTpPUSTUSIX He MeHee
50% oO6yuaroiuxcs.

- BK/toueHue B 4MC/10
rnobeauTesnei u
TpU3epoB
MepOTIpUSITUN He MeHee
10%

00yyaroIuxcs.

- [Tepexopn Ha
TIPO/IBUHYThIM

ITonck HOBBIX 3HAHUH.
3a/laHusI C YaCTUYHO —
TTOMCKOBBLIM
XapaKTepOoM.
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ypoBeHb He MeHee 25%

ITpoaBUHYTHIU

00yyaroIuxcs.
IIpegmeTHbIE: YuacTre B HayuHbIX | - TexHOJIOTUA IIpenmonaraer 3aiaHus 10 TeXHOJIOTUU
BJIa/leHre HaBbIKaMU KOH(epeHLIUsX; TIPOEKTHOMN TMOJIyYeHre yyalllMMHUCs | TIOMCKA HOBBIX 3HaHWM,
yrpaBJieHUs1 YCTPONUCTBaMHU C aKLMsX; JlesITe/TIbHOCTH. CaMOCTOSATeJIbHOTO paboThI €
TIOMOIIIbI0 OMOCUTHAIOB NopT(oamo u - TexHonorus OMbITa JleATebHOCTH. [ OTIO/THUTe/TbHBIMU
Tripe3eHTalu WCCieJOBaTe/IbCKON OH niposiBIsieTcs B VICTOYHUKaMU
VICC/Ie[,0BATe/IbCKOM | JIeSITeJIbHOCTH. y4acTuu JleTel B VMH(pOpMaLYK.
JlesATe/IbHOCTU Ha pas/IMuYHbIX KOHKYpCax,
Hay4HO- BUKTOPHHAX, 3ajaHus ¢
TIPaKTUYECKUX BbITIOJTHEHHe TIpUBJIeYEeHUEM K
KOH(epeHLIUsIX. TBOPUECKUX paboT U TIOMCKOBOM
TIPOEKTOB T10 JlesITe/IbHOCTH.

CaMOCTOSITE/TEHO
BbIOpaHHOMY
HarpaBJ/IeHHIO.

- OcBoenue
obpa3oBaTe/ibHOU
MpOTrpamMmbl;

- YyacTue B
MYHULMIATbHBIX,
peruoHaJbHbIX,
BCEPOCCUNCKUX
MEPOTIPUATHSIX He MeHee
80% obyuaroruxcs;

- Bk/ltoueHue B 4ncCjIo
rnobeauTesnei u
TIpU3epOB MepOIPUITHH,
He MeHee

50% 00yyYaroIMxCsl.

TBOpUeckue 3a/aHusl.
Perenue
HeCTaHJapTHBIX 3a/ay.
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1.3 YueOHbI# (TeMaTHYeCKHI) T/IAH JOMO/THUTETHLHON 001e00pa3oBaTe/IbHOM 0011[epa3BUBAOIIEH

nporpammMsbl «brnokBanTym 11-18».

HasBaHue paszgena, TeMbl KomyecTBo 4acos dopmbl DopMmbI
Ne . . - OpraHu3an aTTecTalyu
cer eopH pakTH . (KOHTPOJIA)
o o a 3aHATHH
1. Mopyssb 1. «IlepBble m1arv B OMOTEXHOTOTHSIX»
1.1. | 3HaKOMCTBO TpYyMMbI; 2 2 0 Urpa, Jlekuus Camoripe3eHTaLust
NpOBeJieHNe  MHCTPYKTaKa IO  TeXHUKe
0e30MacHOCTH;
1.2. | YBesmuuTe/bHbIE TIPUOOPEI 2 0 2 Ketic 1 «KnerouHoe Pewenue kelica
CTPOEHHE OPraHU3MOB»
1.3. | CTpoeHue KieTku 6 2 4 P p
1.4. | XKusHezeaTe/5HOCTb KIETKU 8 4 4
1.5. | Crpoenue 1 pa3HOBUAHOCTEL DaKTepHii 2 2 0 Kelic 2 «bakrepuu u Pemenne kelica
= rpUOBI»
1.6. | Ponb GakTepwii B IPUPO/ie U XKU3HU UeioBeKa 4 2 2 P
1.7. | XapakTepucTuka rpuboB 2 2 0
1.8. | Pa3HOBUAHOCTH rprUOOB 4 4 0
1.9. | Ponb rpubOB B TIPUPO/iE U XKU3HHU UeI0OBeKa 4 4 0
1.10. | Pa3HoOOpa3ue, pacrpocTpaHeHWe, 3HaueHUe 8 2 6 Ketic 3 «PacTenus u ux Pemenue kelica
paCTeHI/H‘/JI JXHU3HeaeATe/TbHOCTb»
1.11. | CtpoeHue pacTeHUs 6 2 4
1.12. | X¥MHUUeCKUi COCTaB PaCTEHUM 2 2
1.13. | ’)KuBOTHBIE U OKpY)KaIOIlasi UX cpeja 4 2 2 Keiic 4 «B mupe
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1.14. | Knaccudukaiysi >KUBOTHBIX 6 2 JKUBOTHBIX»

1.15. | BausiHve yesioBeka Ha )KUBOTHBIX 6 2

1.16. | Buocucrema 6 2 4 Ketic 5 «brocucrema» Perienue kelica
WTOro 4acoB 10 MOZYJIFO 72 34 38

2. Mopynb 2 «CTpoeHue yesioBeKa»
2.1. | Beegenue. Teopusi BOBHUKHOBEHUSI 8 4 4 Ketic 6 «Teopus Pemenue kelica
BO3HUKHOBEHUSI»

2.2. | 3HaKOMCTBO C KOHCTPYKTOPOM «MaTperka» 4 2 2 Ketic 7 «Matperiika» Pernienue kelica

2.3. | MuHu-ripoekT «Massyok» 2 0 2

2.4. | Munu-ipoekT «CBeTHU/IBHUK C YIpaB/sieMOi 2 0 2

SIPKOCTBIO»

2.5. | Munu-npoekt «Ilynbcap» 2 0 2

2.6. | MuHu-1IpoekT «Mep3Koe NUaHUHO» 2 0 2

2.7. | MuHU-TIpOeKT «KHOIMOYHbIe KOBOOM» 2 0 2

2.8. | Munu-npoekt «CeKkyHz0Mep» 2 0 2

2.9. | Munun-npoekT «CUeTUrK Ha)KaThun» 2 0 2

2.10. | MuHu-TIpOeKT «KOMHATHBIN TepPMOMeTp» 2 0 2

2.11. | Munu-tipoekT «IlepeTsiruBaHuie KaHaTa» 2 0 2

2.12. | ITpoekTrpoBaHue 16 0 16

2.13. | IozAroToBKa U 3aljita MpoeKTa 4 0 4

2.14. | OpraHu3sm 4ejiOBeKa — CUCTeMa 4 2 2 Keiic 8«buocurnanbi PerieHue keiica

2.15. | O630p opraHu3Ma 4ejiOBeKa 4 2 2 HEMOBEKA>

2.16. | 3HaKOMCTBO C HabOpOM KOHCTPYKTOPOM [JIs 8 2 6

r3yueHus buonelipocurnanos «BiTronics Lab»
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2.17. | OnopHO-BUTaTe/IbHAs CUCTEMA 10 6 4

2.18. | Onekrpomuorpacdus (OMI') 8 0 8

2.19. | KpoBeHocHasi cucTteMa 10 6 4

2.20. | Ilynbc 8 0 8

2.21. | 3nakomcTBoO C ycrporictBoM «BOC-ITyabe» 8 2 6

2.22. | Onekrpokapzarorpamma (OKI) 8 0 8

2.23. | HepBHas cuctema 12 6 6

2.24. | Dnekrposniiedanorpamma (O31) 8 0 8

2.25. | 3HaKOMCTBO C BBICOKOTOUHBIM 10 2 8
sneKkTpo3Hiedanorpadom

2.26. | 3HakoMCTBO C «Iaroukamu 331 10 2 8

2.27. | OpixaTenbHasi cucTeMa 10 6 4

2.28. | TIuieBapuTe/bHas CUCTEMA 10 6 4

2.29. | OpraHsbl 4yBCTB 10 6 4

2.30. | IMcuxuuecKux Mo3HaBaTe/IbHBIX MPOLIECCOB 10 6 4

2.31. | KoxxHo-ransBannueckas peakiys (KI'P) 8 0 8
3aknroueHue 10 0 10

WTOro 4acoB 10 MOJYITIO 216 60 156
3. Mogynb 3. «YTIpaB/eHHe C TIOMOI[bI0 OMOCUTHAJIOB»

3.1. | 3HakoMCTBO €  KoOHCTpykTopom  LEGO 4 0 4 Kelic 9 «¥YnipaBneHue c Pemenue kelica
MINDSTORMS Education EV3 IIOMOLLBIO

3.2. | 3HakomcTBO ¢ mporpammoii  LEGO 4 0 4 Gronmny bCoB»
MINDSTORMS Education EV3

3.3. | YrpaB/ieHue yCTpOWCTBOM C MOMOIILI0 OMI 4 0 4
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3.4. | Ympas/ieHue yCTPOWCTBOM C MOMOII[bIO TTyJTbCa 4 0 4
3.5. | YrpaBieHue yCTpOWCTBOM C MOMOIIbH0 DIT 4 0 4
3.6. | YmipaBneHue ycTpoucTBOM ¢ nomoiisto KI'P 4 0 4
3.7. | YipasieHue yCTpoOMCTBOM C oMol DK 4 0 4
3.8. | Co3maHue  yCTpOMCTBAa, KOTOPBIM — MOXKHO 10 0 10
YTIPaBJIsITh c TIOMOILIIBIO HECKOJIbKO
OHoOMMITyIbCOB
3.9. | IlpoekTnpoBanue 12 0 12
3.10. | TectupoBaHMe TIPOEKTa 4 0 4
3.11. | JopaboTka rpoekTa 6 0 6
3.12. | 3akaroueHue. 12 2 10 3aiura rpoeKToB
TTosiBeieHYe UTOTOB
MTOro yacos 1o MoZyJIr0 72 2 70
Ntoro yacos 360 96 266
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1.4 CopeprxaHue nNporpamMMesl.
CraproBblii ypoBeHb: Moayb 1 «IlepBble maru B 0uoTexHoiorusax» (72 yaca)
3HAKOMCMBO 2pynnbl; NposedeHue UHCMpPyKmasxca no mexHuke 6ezonacHocmu (2 vaca)
3HakoMCTBO. VIHCTPYKTaX 110 TeXHUKe 6e30MacHOCTH B IeTCKOM TexHorapke «KBaHTopuym».
Knemounoe cmpoeHue opzaru3zmos (16 uacos)
3HaKOMCTBO C YBeTMUUTE/TbHBIMUA TIPUOOpaMU.
Crpoenue kieTkd. ’Ku3He[esiTeNbHOCTh KieTKU. KietouHasi Teopusi. Pa3sHOBHJHOCTH KieTOK. 3HaueHue TKaHel. CpaBHMBalOT KOMIIOHEHTBI
NPaKTUYeCKUM ITyTeM, BBITIO/HSISL SKCIIePUMEHTHI.
I[Tpe3senTaryst cBoeii pabOTHI.
Baxkmepuu u epubbi (16 uaca)
PasHOBUHOCTH M cTpoeHHWe OakTepuil. 3HaueHWe OakTepuii B >XKM3HU uesioBeKka. [losbop mwMTaTenbHBIX cpefl. BbipaiiyBaHue Oakrepuii Ha
NUTaTeNbHBIX Cpeflax W H3yueHWe WX TOoJ, yBeIuuuTesbHbIMU Tpubopamu. CtpoeHre rpuboB. CpaBHeHre IpuOOB pacTeHUsIMA U >KWBOTHBIMH.
Bnusinre rprboB Ha 37j0pOBbe UesioBeKa. BripaljBaHue 1ieceHr Ha Pa3/IMyYHbIX TPOAYKTaX MATAHUS M UX U3y4YeHHe M0J, MUKPOCKOTIOM.
I[Tpe3senTaryst cBoeli pabOTHI.
PacmeHus u ux scusHedesmeabHocmb (16 uacog)
V3yueHune >Ku3He/leATE/IbHOCTU PaCTeHWH C IOMOLLbIO Pa3/IMYHBIX OINBITOB W SKCIEPUMEHTOB. [IpixaHue, MUTaHWe U pa3sMHOXKeHUe pacCTeHHUH.
XVMUYeCKUU COCTaB paCTeHUMU.
I[Tpe3senTaryst cBoeli pabOTHI.
B mupe scusomubix (16 uacos)
JKuBoTHBIe M OKpyaroljass Mx cpefa. Knaccudukaius KMBOTHBIX M OCHOBHbIe CHCTeMaTUuyeCKHe IpyIIbl. BiusHue uenoBeka Ha >KUBOTHBIX.
Pa3BrTHe )KMBOTHOT'O MHpa Ha 3eMIe.
I[Tpe3senTaryst cBoeli pabOTHI.

Buocucmewma (6 uacos)
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3HaKoMCTBO c noHsTUeM «buocdepa». Co3nanue MakeTta «buocrcremar.

ITpe3enTarys cBoeii paboThI.

Ba3oBblii ypoBenb: Moayib 2 «CTpoeHue yenoBeKa» (216 uacoB)
BgeoeHue. Teopusi 803HUKHOBeHUs1 (8 uacos)
3HaKOMCTBO C cofiep>kaHueM 6a30BOro ypoBHs. MecTo uesioBeKa B CHCTEMe OPraHU4eCcKoro Mupa. Teopusi BOSHUKHOBEHHUSI.
[Tpe3eHTarust cBoei pabOTHI.
Mampewka (42 uaca)
3HAaKOMCTBO C KOHCTPYKTOpPOM «Marpemka» 1 cO0p MHHH-TIPOEKTOB. 3HAKOMCTBO C mporpamMmoi Arduino. V3yueHune TpUHLMIOB paboTHI C
nporpammoii. C60p MUHU-TIPOEKTOB. MUHU-TIPOEKT «Masiuok». MUHU-TIPOeKT «CBeTW/IBHUK C yTIPABJISIEMOU SIPKOCTBIO». MUHHU-TIPOEKT «Ilysbcap».
MuHU-TIpOEKT «Mep3Koe MUAHUHO». MUHU-TIPOeKT «KHOrouHble KOBOOM». MUHM-TIpOeKT «CeKyHaoMep». MUHU-TIDOeKT «CueTuuK HayKaTUid».
MuHu-1ipoekT «KoMHaTHBINM TepMoMeTp». MUHU-TIPOEKT «[lepeTsiruBaHre KaHaTa».
Pa3paboTka rpoekToB B KoMaH/le. [10roToBKa rpe3eHTaLuil. 3alyTa MpoeKTa.
I[Tpe3senTaryst cBoeli pabOTHI.
BuocueHanbl yenoseka (166 uacos)
Opranusm yesioBeka — cuctema. OpraHvsm yes0BeKa — «MHOT'OK/IETOYHOE TOCY [, apCTBO».
3HaKOMCTBO C HabOpPOM KOHCTPYKTOPOM it u3yueHusi OuoHelipocurHanoB «BiTronics Lab». V3yuatoT pyKoBOACTBO MO HCIOB30BAHMIO Habopa.
3HaKOMSITCS C TIPOrpaMMOiA. PaccMaTpuBaroT BO3MOXKHOCTH M3y4yeHusi OMocurHasioB. M3ydaroT OMOMMITY/IbChI MO3Ta YesloBeKa B Pa3/IMUHBIX YC/IOBUSIX
Y CUTyaLUsX.
OmnopHo-gBuraresibHas cucrema. CTpoeHue U QyHKIUM ckeseTa. OcoO€HHOCTH MbIeuHoU crucTeMbl. COop Momynsi «DnekTpomuorpadus» (OMI).
V3y4yeHre akTHBHOCTH MBIIIIL] B PA3/IMUHBIA YCIOBUSIX.
KpoBeHocHasi cuctema. Crpoenue. CxemaTu3alusi TiepeJBiKeHUs KpoBU Mo opranusmy. Coop mopyneit «Ilymbc» u «OKI». 3HaAKOMCTBO €
ycrpoiictBoM «BOC-ITynbe».
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HepsHas cuctema. Hetiponsl. ['onoBHOM Mo3r. Anbga 1 bera putmer rosoBHoro mo3sra. Coop moaynst «33I'» 1 n3yueHre pUTMOB FOJIOBHOTO MO3ra.
3HAaKOMCTBO C BBICOKOTOUHBIM 3jieKTpo3HIiedanorpadom. 3HakomcTBo ¢ «Illamoukamu 330 .

CrpoeHue ¥ QyHKLMU JbIXaTe/IbHOU CUCTEMBI.

[TuieBapuTenbHas cucrtema. CTpoeHMe OPraHoB, BXOJAIMX B MTUILeBAPUTE/IbHYI0 CUCTEMY U UX (DYHKLMU.

[Tcuxnueckre o3HaBaTe /IbHbIE NPOLIeCChl. BBISB/AIOT 3aBUCHMOCTh AKTUBHOCTY MO3Tra OT ITCUXWUYECKUX T03HaBaTe/IbHbIX MPOLIeCCOB.

OpraHbl 4yBCTB. BBIAB/IAIOT 3aBUCMMOCTb aKTUBHOCTH MO3ra OT OPraHOB UyBCTB.

KoskHo-rampBaHnueckasi peakiusi. Coop erekTopa /oKu. [1oiBe/jeHe UTOTOB.

[Tpe3eHTaryst cBoeii paboTHI.

ITpoaBUHYTHIN ypoBeHb: Mojy/b 3 «YTIpaB/ieHHe C IOMOLIBI0 OMOCHUTHAIOB» (72 Jaca).

YnpaeneHue ¢ nomoujbio buoumnybcos (72 uaca)

3nakomctBO ¢ miporpammoit LEGO MINDSTORMS Education EV3. C60p npocTbIX KOHCTPYKLMH JIeTO W yIIpaB/ieHWe ¢ HUM C TTOMOIIBIO0 TIPOCTBIX
KOMaH/. YTIpaB/ieHre YCTPOMCTBOM C TIOMOIIbI0 OrocurHaioB. Pa3paboTka MpoeKToB B KOMaH/e. 3allfuTa MPOeKTOB.

3akmouenue. [logBeseHre UTOTOB

ITpe3eHTaryst cBoeii paboThI.

Pa3pen 2. KomiuieKc opraHu3anjioOHHO-TIeJaroruyecKux yCc/JI0BHUil.
2.1 OpraHu3aI[MOHHO-TIe/JaroruyecKye yCI0BHs pean3alii MporpaMmel.
[t ycrieltHOM peasii3aliii MpOTrpamMMbl TpeOyeTcsi 000pyI0BaHHBINM COTIACHO TepeyuHi0, TIPUBeIeHHOMY HIDKe, YueOHbIM KabuHeT Ha
17 (B Tom umcsie 1 ripernofiaBaTe/ibCKUii) pabourx MecT.
Cnucok obopydosaHusi

OcHogHoe 0bopydosaHue:

- IepCOHAJ/IbHbI€ KOMITbKOTEPHI;
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- UHTepaKTUBHas [JOCKa /sl IPOBe/leHUs Npe3eHTaLu;
- UHKy0arop;

- aBTOKJIaB;

- MHUKPOCKOIIBI;

- KOHCTPYKTOp «Martpeliika» Ha ocHOBe 1uiaTdopmbl Arduino;
- Habop KOHCTPYKTOP //is1 U3y4eHusi OMOHeHPOCUTHAIOB;

- BBICOKOTOYHBIN 3/1eKTpO3HLIedanorpad;

- «ITarouku I33I'»;

- «BOC-I1ynbe»;

- LEGO MINDSTORMS Education EV3.

IIpoepammHoe obecneyeHue:

- oucHOe MporpaMMHoe obecrnieueHue;

- mporpamma Neocortex;

- nporpamma ARDUINO;

- LEGO MINDSTORMS Education EV3.

Pacxo0Hble Mamepuabl:

- KaHL|e/IAPCKUe TOBAphI;
- KOJIOBI;

- IPOOUPKY;

- JabopaTopHbIe CTaKaHBI;
- BOPOHKY;

- CTEeK/ISTHHBIE TIa/I0UKHY;

- MEH3YPKU;
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- yauka [letpy;

- IIOKPOBHBIE CTEKJI4,

- IpeJAMeTHbIE CTEeKJ/Id,

- IIMHLIETHI;

- TIUMETKU;

- CIIMPTOBKaA;

- arap-arap;

- O/IHOpPa30BbIe JIEKTPO/IbI.

2.2 ®opMbl aTTeCTalMy / KOHTPOJIA.
BBITIOJTHEHHUE TIPAaKTHUeCKUX pabor;
JKCIIepTHasl OL|eHKa MaTepyasioB, Ipe/CTaB/IeHHbIX Ha 3alluTe;
TeCTUPOBaHUe;
YCTHBIU OIpPOC;

MMoAroTOBKaA MyﬂbTHMeAHI‘;IHOﬁ Mnpe3eHTaluu 1o OTAe/IbHbIM HPOGHEMaM N3yUE€HHbIX T€EM U UX OLJ€HHUBdHHE.

,[[J'ISI OLIeHMBaHHSA MMPOAYKTOB HPOGKTHOﬁ AedaTe/IbHOCTHU ,E[ETEﬁ HCII0J/Ib3YyeTCA KPUTEPHA/IbHOE OLI€eHWMBdHHE. HHH Oll€éHMBAHUA [OeATe/IbHOCTHU

ydaluxcs UCI10/Ib3YH0TCA MHCTPYMEHTEI CaMO- U B3dMMO-OL|€HUBAHMUS.

2.3 OrnjeHoYHbIe MaTepHaIbL.

Hpumeprle 80Nnpochbl ons YCmMHOZ0 onpocda no umoeam oCe0eHuUA Moayﬂeﬁ

CrapTOoBBIii:

1.

2
3.
4

UYTto Takoe KiieTka?
Kakue BeriecTBa He0OX0AUMBI 1151 (HOTOCHHTE3a?
Kakue opraHusMsl SIBASIFOTCS aBTOTpOodaMu?

Yro rnpoucxo uT rnpu obMeHe BelrjecTB?
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5 Knerounas Teopus?

6 Kak Ha3bIBaeTcs MPOCTPAHCTBO MEXY 000/I0UKaMH?

7. Kakve TKaHu B 3Haete?

8 Kakoli opraHoui He PUCYIL] paCTUTeTbHOW KJleTKe?

9 Kakoi1 opraHon/ oTBevaeT 3a 3alliMTy U npuzady ¢Gopmbl KieTke?
10. ['ne HaxoAUTCS HAace[CTBeHHasi MHPOpMaLs B K/ieTKe?

11. I'me HaxozATCS BCe OpraHOU/bI KJIeTKU?

12. Kakoii opraHou/| HakariiBaeT >KUPbl U KpaxmaJsi?

13. KneTku Kakoi TKaHU CIIOCOOHBI BBI/IE/SATh OMO/IOTHUECKH aKTUBHBIE BelljecTBa?
14. K KakvM TKaHsIM OTHOCSITCSI KPOBb M JiuMda?

15. B kakoli TKaH! HEeT KPOBEHOCHBIX COCY/0B?

16. Kakue kmaccudukalyuy >KUBOTHBIX Bbl 3HaeTe?

17. Kakue ycioBusi sBASIFOTCS 01arONpUSTHBIMU 7151 OaKTepHiA?

18. Kakoe 3HaueHue UMeIOT OAKTEPUU B )KUBOH MPUPO/iE?

19. YeM oT/IMYAIOTCS TPUOBI OT pacTeHUM U )KUBOTHBIX ?

20. Yro Takoe 6uocdepa?

basoBbll ypoBeHsb:

1. TIO3BOHOUHMK - OCHOBHasi 4acThb OCEBOTO CKejieTa I103BOHOUHBIX >XMBOTHBIX M uesioBeka. [0 CTpOeHMIO TO3BOHKOB U XapaKTepy
COWIEHSIFOILIMXCsl C HUMH 3/IeMEHTOB IT03BOHOUHHUK Pa3/ie/isiioT Ha oT/Ae/bl. Kakoe K0/IMuecTBO MO3BOHKOB HAXOJUTCS B IIeHHOM OT/ieJie IT03BOHOYHHKA
yejioBeKa?

2. MyHUManbHbIA CTPYKTYPHBIN 3/IeMEHT BCeX TUIOB MBIIIIL] - MbIIIIEUHOE BOJIOKHO, Ka)K[j0e U3 KOTOPLIX B OT/E/bHOCTU SIBISIETCS] He TOJIbKO
K/IeTOUHOM, HO U (DU3UOJIOTHUECKOW eIWHUIIeH, CITOCOOHOM COKpaIlaThCs. DTO TPOMCXOJUT C TMOMOIIBI0 CrerudUUecKrx 371eMEHTOB K/IETKU -
MHUO(GUOPHUILT, B COCTAaB KOTOPBIX BXOJSAT COKpAaTHUTeIbHbIe Oe/Ki. Kak OHM Ha3bIBalOTCS?
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3. KpoBooOpaiiieHre uesioBeKa — 3TO 3aMKHYTBIA COCYJUCTBIM IMyTh, KOTOPbIM 00ecrieurdBaeT HeTNPephIBHBIM TOK KPOBH. TOK KDOBHM HeceT
K/IeTKaM KHUCJIOPO/| ¥ TIMTaHWe ¥ YHOCUT YTJIEKUCIOTY U TIPOAYKThI MeTabosim3ma. KpoBooOpaliieHre COCTOUT U3 IBYX MOC/Ie/J0BaTe/TbHO COeJMHEHHBIX
KpYTOB (1eTenb). Bosbliioi Kpyr KpoBooOpaltieHus ?

4. Cepaue - (puOpoO3HO-MBIIIEUHBIN OpraH, 00ecreurBaroIMii TOK KPOBH TI0 KPOBEHOCHBIM cocyzaM. Cepjile, Kak M KPOBEHOCHas U
numdaTruecKasi CUCTeMbl, SIB/SIETCS] IPOU3BOAHBIM?

5. Cepaie uenoBeKa COCTOMT M3 YeTbIDEX Kamep, pa3Ze/ieHHbIX TeperopojkaMu M KianaHamu. KpoBb M3 BepxHel W HWKHEW T0JI0M BEeHbI
MOCTyTaeT B [paBoe Mpe/icep/ive ¥ MPOXOAUT B MpaBbli XKelyJo4yeK uepes?

6. JlumcaTrueckasi cucreMa TipeZicTaB/sieT COO0M UacTb COCYZMCTOM CHCTEMbI Y TO3BOHOUHBIX XMBOTHBIX U UeJIOBeKa, a TaKKe [IOTIOTHSIeT
Cep/IeuHO-COCYJUCTY0 crcTeMy. OHa UTpaeT BaXXKHYIO POJIb B 0OMeHe BeIeCTB W OUHUIIeHUH KJIeTOK U TKaHel opraHu3Ma. B oT/inuue oT KpOBEHOCHOU
CHUCTeMBbI, TuMdaThyecKasi CHCTeMa yesioBeKa?

7. IuieBapyTe/ibHasi CUCTEMa YesioBeKa OCYILeCTB/IsieT TiepeBapyMBaHue UL MyTéM eé (Hr3ndyecKoi U XMMU4Yeckoit 06paboTKU, BCachIBaHUS
TIPO/IYKTOB pacIlleTuIeHus1 yepe3 CM3UCTYI0 000/10UKy B KPOBb M MMy, a TaKKe IyTeM BbIBe/IeHUsT HeTlepepab0TaHHbIX OCTaTKOB. Kakoe BelecTBoO
He BCachIBaeTCsl B TOHKOM KUIIIEYHUKe?

8. 3y0OnI - 0Opa3oBaHus, COCTOsIIIME, B OCHOBHOM, M3 TBEeP/bIX TKaHel, MpejHa3HaueHbl /IS ePBUYHON MeXaHW4yeCcKou o0paboTku mvim. B
HOpMe Y yesioBeka uMeeTcsi 28-32 MOCTOSTHHbIX 3y00B. BHyTpHu 3y0a HaxoAMUTCSl COeJUHUTE/IbHAsI TKaHb, TIPOHM3aHHAsi HEPBaMH M KPOBEHOCHBIMU
cocyJamH. JTa yacTb 3y0a Ha3bIBaeTCs ?

9. I'masHoe 516JI0KO COCTOMT W3 Tpex 000/IoueK: Hapy)KHasi, CpefHsisi W BHyTpeHHsisi. HapykHasi — oueHb myioTHasi (pubpo3Hasi 06o0s0uka
r71a3HOTO SI0/I0Ka, K KOTOPOW TPUKPETUISIFOTCS Hapy’KHble MBIl IJ1a3HOTO s10/10ka. HapyskHast 00o/iouka BBIMOJTHSIET 3alUTHYI (GYHKLWIO U
6narozapst Typropy obyciosnuBaeT ¢opMmy rzaza. OHa COCTOMT M3 ABYX uacTeii: mepejHei u 3afHed. Kak Ha3biBaeTCs 3a[Hssl 4aCTb Hapy’>KHOM
000/104KM r1a3HOTO sib710Ka?

10. AKKoMogzaLKs T/1a3a - TIPOIieCcC U3MeHeHHs TIPe/IOMIISIONeH CHJIBI T71a3a it IPUCTIOCO0/IeHNsT K BOCTIPUSITUIO TIPeIMETOB, HAXOSIUXCS OT

Hero Ha pa3/IMuHbIX paccTosiHUsX. Kakast CTpyKTypa I/1a3a OTBeYaeT 3a 3TOT MpoLecc?
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11. DHOOKpPUHHAS CHCTeMa TIpe/ICTaB/IeHa >Kejle3aMU BHYTPEHHEeM CeKpeI[|H, OCYI[eCTB/SIOIIUMY CHHTe3, HAKOTJIeHHe U BbICBOOOXK/EHHe B
KPOBOTOK Pa3/IMUHBIX OMONOTMUeCKU aKTUBHBIX BelllecTB (TOPMOHOB, HeMpoMeJUaTOPOB U Apyrux). HeKoTopbie U3 3TUX Keyié3 OCYILeCTBISIOT Kak
BHEIIHIOIO, TaK U BHYTPEHHIOI ceKpelinto. Kakasi >kesie3a OTHOCUTCS K >Kejie3aM CMelllaHHOW CeKpeLyu?

12. TTeueHs - HemapHBIM opraH OproIHOM mosiocty. Camasi KpyITHast »Kejie3a B OpraHu3Me uesioBeKa, BBITIOJIHSOIIAst pa3HooOpa3Hble (hyHKLIWH.
B meueHu mpoucxoauT o0e3BpeXXUBaHHE TOKCUUYECKHX BEIeCTB, IMOCTYTAINIMX B Hee C KPOBBIO M3 JKe/Ty/JOUHO-KUIIIEYHOTO TpakTa. Takke B Hel
CUHTe3UpYIOTCs uM@oobpa3oBanusi. [leueHb WrpaeT CyIeCTBeHHYIO posb B 0OMeHe BelrlecTB. Kakue BelljecTBa IUINM TMOJBeprarwTcs o0paboTke
JKe/TUblo B KUIIIEUHUKe ueioBeKa Oaroaps rmeueHu?

13. AHaTomus - HayKa O CTPOEHWU OpraHusMa U ero opraHoB. TepMUH IPOUCXOLUT OT I'PeyecKoro «aHaTOMe», UTO O3HayaeT pacceyeHue.
OfvH U3 MeTo/0B M3yueHWs CTPOeHHUsl 4YejioBeKa — BCKDBITHME Tejla M W3yueHWe ero OpraHoB. A 3HaeTe Jid Bbl OpraH uejioBeKa, B KOTOPOM
OCYILIECTBJISIETCS BblIe/IeHHe U3 KPOBH MPOAYKTOB OOMeHa Bel[ecTB?

14. MpIiieyHasi cMcTeMa Tpe/iCTaB/sieT CO00M COBOKYIMHOCTh CIOCOOHBIX K COKPAIL[@EHHIO MBIIIEYHBIX BOJIOKOH, O0ObeJUHEHHBIX B ITyUKH.
Mpeiiieudble BOJIOKHa (POPMUPYIOT OCOOble OpraHbl - MBILIBI WM K€ CaMOCTOSITEJIbHO BXOJSAT B COCTaB BHYTPEHHMX OpPraHoB. Kakue MBIIILIbI
OTHOCSAITCSA K IJIaZIKOM MyCKyJiaType ueioBeKa?

15. HopmanbHast aHaTOMUS yesioBeKa - pa3zie/l aHaTOMUM YeJsloBeKa, M3ydaroll{uii CTpPOeHUe «HOPMabHOI0», TO eCTh 3J0pPOBOr0 Tejla YeoBeKa
10 CUCTeMaM OpraHOB, OpraHaMm U TKaHsIM. 3HaeTe JI Bbl, Kakasi CUCTeMa OpraHOB peryJ/vpyeT CoJep’kKaHue caxapa B KPOBU YeslOBeKa?

16. ®yHKLMK opraHa 3peHust BK/TIOUAlOT B ce0sl: CBeTOOIIyIeHHe, [IBEeTOOIIIyIeHre, [IeHTpa/lbHOe WX TIpeJMeTHOe 3peHue, rieprudepruueckoe
3peHue, CTePeoCcKoyecKoe 3peHue. YeoBek criocoOeH pa3nnyath 1jBeTa Osarosaps GyHKI[MOHUPOBAHUIO?

17. HepBHasa cucrtemMa — 3TO CUCTeMa, KOTOpasl pery/aupyeT AesaTe/bHOCTb BCeX OPraHOB M CUCTEM uejioBeKa. Y C/IOBHO HEpPBHYIO CHUCTEMY
MO>KHO TIO/Ipa3/ie/luTh Ha JiBa OO/bIIMX pa3zena: 1) comaTuuecKass HePBHasi CHCTeMa; 2) BereTaTHMBHasi HepBHasi clcTeMa. BereraTWBHasi HepBHas
CUCTeMa YesIoBeKa OCYLECTBIISIET PeryJIsLiui0?

18. IMMyHUTET - HEBOCTIPUMMUHBOCTh OPraHW3Ma K Pa3/IMUHbIM HWHGEKI[MOHHBIM areHTaM (BUpycam, OakTepusiM, TpHOKaM, MPOCTEHIINM,

FEJ'ILMI/IHTEIM) U TIPOAYKTaM HX JXXHU3HEAEeATE/IbHOCTH, a TdKXe K TKdHAM HW BelleCTBaM (HaHpI/IMep, A0aM  PpdaCTUTEJIbHOTO W JKUBOTHOI'O
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TIPOUCXO’KAEHHs), 001aaoM Uy KepoAHbIMI aHTUTeHHBIMH CBOMcTBaMH. CIIOCOOHOCTBIO 3aXBaThiBaTh M NlepeBAPUBAThH Uy)KePO/IHbIE BeIleCTBa U
MHKPOOPTaHU3MbI 00/1a/]af0T?

19. ButamuHbI - OMOJIOTMYECKH aKTHBHBIE BEIeCTBa, HEOOXOAUMBIE /i1 HOPMa/TbHOM >KU3HeesITeIbHOCTH opraHu3Ma. OHM CIioCOOCTBYIOT
NpaBU/ILHOMY 0OMeHY BellleCTB, MOBBIILIAIOT pab0TOCIOCOOHOCTh, BBIHOC/IMBOCTh, YCTOWYUBOCTL K MHPEKLMsAM. OHM He CUHTEe3UPYIOTCS B OpPraHu3Me
¥ TIOCTYTIAIOT TOJBKO C Tivieil. « KyprHasi ciierota» pa3BUBaeTCs IIPH HeJOCTaTKe B OPraHr3Me ue/ioBeKa BUTaMHHA?

20. KneTka B opraHu3Me uejioBeKa MOXKET >XKUTh TOJBKO B COCTaBe TKaHel. OIHOPOZHBIE 10 CTPOEHUIO M OJJHO3HAUHbIe TI0 (PYHKLIMU KJIeTKH,
TIpoOUCXo/siIe U3 oO0Iero 3avyatka, 0Opa3yrOT TKaHb, BBITIOHSIONIYIO Oojiee CIOXKHBIe 3a7aud. Kakas TKaHb uYelioBeKa COCTOMT U3 KIJIETOK C
MHO>KeCTBOM OTPOCTKOB M 00/1a1aeT CBOMCTBAMH pasfipaKMMOCTH U BO30yJUMOCTH?

21. Yro Takoe 33I'?

22. Kakue pUTMbI TOJIOBHOI'O MO3ra Bbl 3HaeTe?

23. Yro obo3HauaeT Anbda-purm?

24. Yto obo3HauaeT BeTTa-putm?

25. Yto Takoe OMI™?

26. Ot kKakuXx (aKTOPOB 3aBUCHUT aKTUBHOCTH PAabOThI MBIIIIL]?

27. Yto takoe KI'P?

28. Kakue (hakTOpbl Ha/I0 yUUTHIBATh NTPU paboTe ¢ MOy/IeM KOJKHO-Ta/lbBAHUYECKOW peakLjun?

29. YKa)KuTe MPUUYMHHO-CJIe/ICTBEHHBIE CBSI3U MeK/ly OpraHaMy UyBCTB M aKTUBHOCTH pabOThI MBIIIL], ¥ TOJIOBHOT'O MO3Ta.

30. Kak BriusieT Ha paboOTy HEPBHOW CHCTEMBI TICUXMUECKKe TI03HaBaTe/IbHbIe MTPOLIeCChI?

[TpoBUHYTHIN YPOBEHD:

1. Cobepute Moay/b MyJsibca U 00BSICHUTE TIPUHLIUAT PAOOTHI.

2. Cobepure 1 00BsicHUTE IPUHIUT paboThl Moyt D3I

3. Cobepure 1 00BbsiCHUTE TIPUHIUTT pabOThI MOy st DMI'.

4. Cobepure 1 00BsicHATe PUHLIMIT paboThl Moayst KI'P.
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5. Kak nepesiaetcst uaopmanysi 6uocurHanos Ha ruiaTopmy?

6. Kak ocy1jecTBisieTcsl yripaBjieHue ¢ omorso OMI'™?

7. Kak ocyuecTB/isieTcst yripaB/jieHle C momolbo D317

IMpumepHble membl NPOEKMOB U ucciedo8amenbCKux pabom:

CrapTOBBIN YPOBEHB:!

1. Co3paHre MUKpOIIpernaparos;

2. Co3gaHue MakeTa KJ/IeTKY;

3. Co3pmaHue MakeTa «buocucrema».

basoBbll ypoBeHsb:

. MakeT HelpOHa;

. MozenupoBaHue Ka)k/I0l CUCTeMbl OpraH1u3Ma 4eJloBeKa;

. BnusiHvie HepBHOM crcTeMbl Ha paboTy OCTa/TbHBIX CUCTEM OpPraHH3Ma UesioBeKa;
. BnusiHe akTMBHOM [1esiTe/TbHOCTH UesioBeKa Ha paboTy TOJTyIIapyii MO3ra;
. Mogynb «Ilynbc»;

. Mopynb «33I'»;

. Mogyne «OMI'»;

. Mogyne «KI'P»;

. Mopynb «9KI'»;

© 0o N o U1l A W N

10. AKTMBHOCTb pabOThI MO3Ta BO BpeMsi BOXK/|eHUsI y BOAUTeNel C pa3HbIM YPOBHEM CTaXka BOXK/EHUSI.
[TpoABUHYTHIN YPOBEHb:

1. YnpaBneHue € OMOLLBLI PUTMOB ['0OJIOBHOI'O MO3ra;

2. YnpaBeHue C MOMOLLBI0 AAaTYUKOB OMI';

3. KpoBeHoCHas cucTeMa yesioBeKa.
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OneHKa pe3y/IbTaToOB 00pa3oBaTe/IbHON AeSITe/TbHOCTH:
KpuTepuu onjeHKH: BbICOKUM, CpeHUN, HU3KUMU.
Bricokuii — 5 6a/ios;
Cpeuuii ypoBeHb — 4 Oasna;

Hwuskwuii ypoBeHs — 3 Gasia.

Teopemuueckue 3HaHUs OYeHUBAOMCs no 5-6aabHoll cucmenme.

3 6a/u1a — cofiep)KaHKe TeMbl PACKPBITO HAllOJIOBHUHY, OTBET HEYBEPEHHBIH, Mejaror MOMOTaeT HaBOSIIIMMK BOITPOCAMU;

4 f6a/uta — TeMa pacKphbITa XOPOIIO, OOYYArOI[UICS XOPOILIO OPUEHTHPYETCS B MarepHase, HO €ro OTBET MOXKET ObITh [IOMOJHEH JPyrvM
00yUaroIUMCS WU T1eIarorom;

5 6a//10B — 00yUarOIUIACs PAaCKPBLT TEMY MCUEPILIBAIOIIMM OTBETOM, C ipuMepamMu. CBOOOZHO OPUEHTHPYETCS B MaTepHuare.

IIpakmuueckue ymeHusl oyeHugaromcesi no 5-6aapHoll cucmeme.

3 6a/1a — 0OyUarOIIMICs BBITIONHSIET 3a/JaHKe Ha HU3KOM YPOBHE, HO CaMOCTOSITe/IbHO. [IprMeHsieT TeOpHIO Ha MPAKTHUKe YaCTHUYHO;

4 6ass1a — 00yyaroLLUIiCs BHITIONHSET 3a/laHue TBOPUYeCKH, CaMOCTOSITe/IbHO, HO TEOPUIO TIPUMEHSsIeT Hel0CTaTOUHO;

5 0a/1/I0B — BBITIOJTHEHME 3a/IaHusT XOPOILO rpoAayMaHo. OOyuaromuiicsi pUMeHsieT Ha MPAKTUKe TeOPHI0, OTHOCUTCS K PEIIeHHI0 TTOCTaBIeHHON
3a/lauv TBOPUECKH, UMIIPOBU3UPYeT.

[laHHBIE CBOJSATCS B TIPOTOKOJI Pe3y/IbTaTOB aTTeCTal[id 00yYaroIUXCsl.

2.4 CniucoK pekoMeH/lyeMoO# iuTepaTyphbl.
OcHogHas aumepamypa:
1. Acraxos, A.}O., Yeuenes, K.B. Atnac anaromuu yesnoBeka / A.FO. Acraxos, K.B. Ueuenes. - M.: «benbiii ropoz», 2008;
2. Atabekora A.W., Ycrunora E.W. L{uTtonorust pactenuii. - M.: Arponipomu3sgat, 1987. - 246 c.
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3. besepiiu Mak-Mwunnan Teso yesnoseka. DHuukioneaus / besepiu Mak-Mwuiias. - M.: Maxaos, 2010;
4. BaxxoB C.B. Okosorusi pacteHuii [DneKTpoHHbIN pecypc]: yuebHoe mocobue / C.B. Baxkos, P.®. BaxtuH, B.M. BaxoB; AnTalickuii roc.

ryMm.-nieff. yH-T uM. B.M. llykmmna. — buiick: ATTTIY um. B.M. lllykinmnna, 2018. — 1 snektpon. onr. auck (CD-R). ISBN 978-5-85127-918-8.;

5. Oytra A. TlpakTkym 1o 6uosorun. Ilep. c aHri.: Yue6Hoe nocobue / A. [lyrra — Jonronpyasbiii: M3parensckuii [lom «HTeIeKT»,
2015. -400 c.;
6. 3entren M. OT 3Be3/ibl 10 pOCHHKU. 120 yaMBUTeNLHBIX BAeHUI Npupogsl / M. 3entren; nep. ¢ Hem. O. TepeMKOBOM. — 2-e U3zl —

M. :JTabopatopusi 3HaHMi, 2018. — 335 c.;

7. Kpurna Nongen Xopommii uaTepdetic — HeBUauMbIN HHTepdetic / KpuiHa INongen. - CI16.: «ITutep», 2016;

8. MaxusiHoBa, E.b. bosbiiol atiac aHatomuu yenoBeka / E.b. MaxusiHoBa. - M.: «3aarenbctBo ACT», 2000;

9. [To3gusikoBa, FO. M. Beictpeiii aHamu3 SKI' / FO. M.ITo3ansikoBa. -M. « BUHOM», 2016;

10. Tonu Cmut YesnoBeueckoe Teo / ToHu CMuT. - M.: «3paTensctBo ACT», 2006;

11. TpetbsikoB H.H. OcHOBBI arpoHOMUU: YueOHUK Z/isi 00pa3oBaTe/bHBIX yUpexkaeHuid Hau. ipod. Obpa3oBanus / of, pen. H.H. TpeTbsikoBa.
— 5-e u3p., crep. — M. : I3gaTenbckui LeHTp «Akagemusi», 2010. — 464 c.;
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