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PA3JEJINe1
«KOMIIJVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI' PAMMDbI»

1.1. IHosicHUTEALHAA 3aIIHCKA

HanpaBJ/jieHHOCTH J10NOJTHUTEILHONH 00pa30BaTe/JIbHOM POTrPaAMMBbI

[JaHHas o6Lepa3BmBatoLLas nporpaMma «Pusnka 1 340poBbe YenoBeKa» COCTaB/eHa 415 yUallyXcs
9-11 KnaccoB ecTECTBEHHO-Hay4HOW HanpaBneHHOCTK LieHTpa 06pa3oBaHmMs «TOYKa pocTa» Ha 6ase
MOQOY «COLU um. I". . Mapuyka p.n. yxosHuukoe JyxoBHULKOropaioHa CapaToBCKOM 06/1aCTW».
Ee OCHOBHbIM HarpaB/ieHVEM SBMISIETCA KOMMIEKCHbIN MOAXOL K MOMyYeHWo 00yyatoLmmumcs
3HaHWI, HaBbIKOB W YMeHWA (B nNpoLecce 3aHATUA B TBOPYECKOM 06beAuHeHWM) Ha 6ase
TEOPeTUYECKOro MaTepuana, PacCMOTPEHHOIO0 Ha ypokKax B LIKose. B wkone usmka [omkHa
paccmaTpuBaTtbCA Kak OfMH M3 MPeAMETOB, BbINOMHAOLWMX He TOMbKO NO3HaBaTe/IbHYH, HO TakXke
Pa3BMBAOLLYIO Y BOCNUTATENbHYIO (DYHKLUUN. ITOT NpegMeT HEOOXOAUM BCEM - eCTECTBEHHMKAM U
ryMaHUTapusaMm, TaK KakK  COAEPXWT  MOLUHbIA  TYMaHWTapHbIA  NOTeHUWan,  WMEHLLMiA
HENnoCpeACTBEHHOE OTHOLUEHWE K pPa3BUTUIO  MblLWIEHUs, (DOPMUPOBAHNIO  MUPOBO33PEHWS,
PacKpbITUIO Lie/TOCTHON KapTUHbLI MUPa Yepe30CHOBHbIE 3aKOHbI M MPUHLMUIMBI NPUPOLbI, BOCMUTAHUIO
3CTETMYECKOro YyBCTBa, Pa3BUTUIO SYXOBHOCTH.

Mporpamma paspa6oTaHa B COOTBETCTBUM C:

1. depepanbHbIM 3akoHOM Poccumitickont ®efepauunm oT 29.12.2012 1. Ne 273 «O6 06pa3oBaHUn B
Poccuiickor Pesepaummn»;

2. «[lopsiaKoM opraHm3auum U OCYLLECTBNEHNS 06pa30BaTe/lbHON AeATeIbHOCTM NO LOMOHUTENIbHBIM
06LeobpazoBaTeNbHbIM Nporpammam» (YTB. NpMkasoM MuHuctepcTsa MNpocBeLLeHns POCCUIACKOIA
®epepauny ot 9 HoA6PA 2018 r. Ne 196, ¢ nameHeHnamu ot 30.09.2020 roga)

3. «MeToAnYeCKMMM  peKoMeHJaumaMu  no MPOEKTUPOBAHUIO  AOMOSHUTENbHBIX
06LLepa3BMBaOLLMX NMPOrpaMM (BKIHOUas pa3HOYPOBHEBbIE MPOrpaMMbl)» (YTB. MACbEMOM
MwuHucTepcTBa 06pa3oBaHuns 1 Hayku P® o1 18.11.15 Ne 09-3242)

4. «[paBunamu NepcoOHNMPULMPOBAHHOIO AONONHUTENLHOrO 06pa3oBaHMs B CapaToOBCKON 061acTu»
(yTB. NprkKa3zoM MuHucTepcTBa 06pa3oBaHmst CapaToBcKoil 06nacTu ot 21.05.2019r. Nel1077, ¢
n3meHeHmsamm ot 14.02.2020 ropa, ot 12.08.2020 roaa)

5. "CaHuTapHbIMK npasunamn 2.4, 3648-20 "CaHuTapHO-3NNAeMMNONOrNYEeCKme
Tpe6oBaHWs K OpraHm3aLusM BOCNUTaHNSA 1 00yYeHMs, OTAbIXa U 03[40POBNEHNS AeTel 1 MONOAEXN"
(yTB. MocTaHoBNEHNEM ["N1aBHOMO rocyfapCTBEHHOr0 CaHUTapHOro Bpaya Poccuiickoin degepaumm ot
28.09.2020 r. Ne 28)

6. Yctasom MOY «COLL nmenun I'.1. Mapuyka p.n. lyxoBHULKOE».

AKTYaJIbHOCTDH JAHHOM NMPOrPaMMBblI

®U3NKa, ee ABNEHNUS 1 3aKOHbI AECTBYIOT B MUPE XUBOI N HEXMBOI MPUPOAbI, YTO UMEET BAXKHOE
3HaueHvie [N XKWM3HW U [esTeNbHOCTU YeNOBEYECKOro OpraHusMa W CO3[aHUs ecTeCTBEHHbIX
ONTUMAa/bHbIX YCMIOBUIA CYLLIECTBOBAHMS YenoBeka Ha 3emne. YenoBeK - 3feMeHT JM3nYecKoro mmpa
npupo/bl. Ha Hero, Kak 1 Ha Bce 06bEKTbI MPUPO/bI, PACPOCTPAHSAOTCS 3aKOHbI (PU3KKK, HaNpuUMep,
3aKOHbl HbIOTOHA, 3aKOH COXPaHeHWst U MpeBpalleHUs aHeprum u gpyrue. Mpu 3TOM OH cam
BO3AEICTBYET Ha MPUPOAY U OKPYXKatOLLYHO cpeay,u3MeHssi eé. Heo6X0AMMO 3HaTb U NpeABUAETb
pe3ynbTaTbl 3TOr0 BO3/EMCTBMS B TOM UMC/IE U Ha 3[10POBbE YeNOBEKA. 3[10POBbE - 3TO ECTECTBEHHOE
COCTOSIHME OpraHu3Ma, KOTOpPOe SB/SETCA BbIPOKEHWEM €ro COBEpPLUEHHO CaMOperynsumm
rapMOHMYECKOr0 B3aMMO/IeACTBIS BCEX €r0 OPraHoB U CUCTEM, AMHAMUYECKOr0 YPaBHOBELLINBAHUS C
OKpY>KatoLLeli Cpefiolt M NPOSIBNISIETCSA B COCTOSAHUM KOMA)OPTHOIO CaMOYyBCTBYS.

OT/IMYHTEILHOI 0C00EHHOCTBIO JaHHON NPOrpamMMbl SB/ISETCS TO, YTO OHA MOXKET BbIMOMHUTb
HECKO/bKO (DYHKLWIA: OMONHNTL COAePXKaHme NPodnibHOrO Kypca, pasBmBaTh CofepyKaHue
0fiHOron3 6a3oBbIX KypCOB, Y0BNETBOPATL Pa3HOOBPA3HbIE NO3HABaTe IbHbIE NHTEPECHI



yyaLmxcsi, BbIXOAALWMX 3a paMKu npouns. MNMporpamMmmMa Takxxe paccumtaHa v fns OCHOBHOW
LLKO/bI C LeNbH NPeAnpodnIbHON NOAFOTOBKM - OKasaHWe NMOMOLLM yyallmMmcs B Bbibope
npoguna 06yveHns B CTapLUMX Knaccax, a Takxe K yrnyb6neHHoMy BOCNpUATUIO MaTepuana. B
NPOGUILHON LLKONE KYPCbIMOTYT BbIMONHATh ABOSIKYH (PYHKLMIO:
e ObITb KOMMEHCMPYOLWMM KYPCOM A1 KNacCOB ryMaHUTapHOro 1 coLmasibHo-
3KOHOMMYECKUXNPOUneit;
o ObITb 0606LLAIOLLMM KYPCOM A1 KNAcCOB eCTECTBEHHOHAYUYHOI0 NPoguns.
Hean 1onoaHNTEIbHOM 00Pa30BaTEILHON MPOrPaAMMBI.
Heas: pazsumue obyuarowuxcsa nocpeocmeom 6081e4Uenus Ux 6 Mup QuauUKu Ha OCHO8e NPUHYUNOS
300p08bechepecaruux mexHoaI0ull
3ajaum 10NMOJTHUTEILHOM 00pa30BaTeIbHOI NPOrpaMMBbI
1.06pa3oBare/ibHble:
e OB/AJEHME YHAWMNMUNCS 3HAHUAMU O COBPEMEHHOW Hay4HOM KapTuHe M1pa, O
LLUMPOKNXBO3MOXXHOCTAX NPUMEHEHUA (hVISI/I‘-IECKVIX 3dKOHOB;
o (hopMMpoBaHMe NO3HABATENbLHOIO MHTEPeca K PU3MKe, Pa3BUTME TBOPHECKNX
CNOCOOHOCTEN,0C03HAaHHbIX MOTMBOB YUYEHUA;
e MOArOTOBKA K MPOAO/MKEHNIO 06pa3oBaHmst 1 CO3HaTeNbHOMY BblGOpy Npodeccuu.

2. PassmBatoLme:
e PasBUTb MbILEHNS YYaLLMXCS, CHOPMMPOBATb Y YMEHWSA CaMOCTOATENIbHO
npuobpeTaTb U NPUMEHATb 3HAHWSA, HAONIOAATb U 0OBACHATL PU3NYECKME ABNEHUS,
e HayuuTb paboTaTb C y4eOHOW NUTEPaTypPOu, CETbO VIHTEPHET;
o 3.BocnutatencHeble:
o CdopmumpoBaTb HaBblKM 340POBOr0 06pasa XXM3HU, OCHOBaHHbIE Ha 3HaHWSX
(hU3NYECKMX MPOLLECCOB, NPOUCXOASALLMX B OPraHn3Me YesioBeka;
BOCMUTbIBATb LOOPOXKENaTe/IbHOCTb MO OTHOLLEHMIO K OKPY)KAKOLLMM, YyBCTBO TOBapMLLLECTBA.

Cpoku peanu3anuu J0NOJTHUTEIbHON 00pa30BaTeIbHON NPOrpaMmM

Mpepnaraemasa nporpamMmma OTHOCUTCA K MporpammamM eCcTeCTBEHHOHaY4YHOro HanpasieHns. OHa
npefHasHayeHa Ana getein 15-17 net. lNMporpamMma paccuMtaHa Ha 1 rog oby4veHums 1 yac B
Hepgento. Becero 34 yvaca.

®opMBbI NOABEICHUS HTOTOB PeaJM3aluH J0NOJTHUTEIbHOI 00pa30BaTeJbHOI MPOrpaMM
dopmoii noaseseHNs UTOroB peannsauuy AOMONHUTENBHON 06pa3oBaTeNbHOM NPorpammbl
ABNAETCAHAYYHO-NPAKTMYECKaA KOH(epeHLus.

Osxuaaemble pe3yJbTaThbl - PEAN3aLMs AaHHO NPOrpamMMbl NMO3BONUT PELLINTD

NnpakTn4ecKne 3agavyun CBA3N (bI/I3I/IKI/I C XXM3HbIO, NPOABUTb MHTEPEC K N3YHEHUIO
€CTECTBEHHOHaY4HbIX NPeaMeTOB.

Ilnanupyembie pe3yabTaThl 00y4eHUsI

"NaBHbIM Pe3yNbTaTOM peasn3aLyn NporpaMmbl IBASETCA CO3AaHNE KX AbIM PEGEHKOM
CBOEr0 3KCMNepPUMEHTaIbHOMO NPOAYKTA.

IIpenmeTHbIE pe3yJbTATHI:

Obyuarowuecs K KOHYY 00yYeHUsI OONHCHBL:

3HAMb.



OCHOBHbI€ 3Tarnbl UCCNeA0BaTEIbCKON AeATENbHOCTM (BbIGOP TEMbI, COOP
NH(opMaL MK, paboTa Hag HAM, NPe3eHTauuns);

MOHATMSA LeNn, 06beKTa U rMNoTe3bl UCCNeL0BaHWS;

OCHOBHbI€ UCTOYHWKN MH(hopMaLuu;

npasuna Knaccupukaumm n cpaBHeHNs,

CNocobbl NO3HAHNA OKPY»KatoLLero mupa (Hab4eHNs, 3KCNePUMEHTDI);

NCTOUYHUKM MHopMaLmn (KHWra, cTapLumne TOBapULLM U POACTBEHHUKN, BULEO KYPCbl,
pecypcbl VIHTepHeTa)

npaBuna coxpaHeHWst MHoOpMaLMK, NMPUEMbI 3aNOMUHaHWS.

3HaHMA 0 (IU3NYECKMX ABNEHMUSAX, 3aKOHAX N TEOPUAX;

NpaBuna TeEXHUKK 6e30MacHoOCTH npv NpoBefEHNN ONbITOB, SKCIMEPUMEHTOB.

ymemy:

BbIeNATb 0ObEKT UCCNeL0BaHUS;

pasfensaTb y4ebHO-MCCNeL0BaTe/IbCKYHO eATeNIbHOCTb Ha 3Tarlbl;

BblBMIaTb rMNOTe3bl 1 OCYLLLECTBATL UX MPOBEPKY;

aHa/IM3MpoBaTh, CpaBHUBATb, KnaccuuLmMpoBaTth, 0606LaTh, BbIAENATb [1aBHOE,
(hopMynMpOBaTh BbIBOAbI, BbISBATL 3aKOHOMEPHOCTH,

paboTatb C UCTOYHNKAMU UH(OPMaLNK, NPeLCTaBIATb MH(OPMALMIO B pa3/IMyHbIX BUAAX,
npeo6pa3oBbIBaTh U3 OAHOIO BUAA B APYrOW,

M0/1b30BaTbCA CI0BAPAMU, SHUMKIONEAUAMMN N APYTMMU YHeOHbIMU MOCobMAMU;
M1aHWpPOBaTb M OPraHM30BbIBaTb UCCEA0BATENIbCKYIO AeATeIbHOCTb, MPeLCTaBNATb
pe3ynbTaTbl CBOEN AesSATeNIbHOCTU B Pa3/IYHbIX BUAAX;

NPOBOANTL HABNOAEHWSA U ONbITbI;

MPON3BOANTL U3MEPEHMS, BbIYNCIIEHNA N 0O BACHEHNS NOMYYEHHbIX NPY BbINOHEHWN
3KCMEePUMEHTa/bHbIX 33fjaHNI Pe3yNbTaToB;

paboTathb B rpynre;

pewaTtb 3agady NpakTN4eCKOro coaep>XxaHnd

MoAennpoBatb N NCCneaoBaTb MPOLECChHI;

MePexoAnTb OT 06YUEHMS K YUEHWIO.

MeranpeamMeTHbie pe3yJabTaThl:



- YMEHVE camMoCTOsTeIbHO ONpeaensTh Lenu CBOero 06yyeHus, CTaBuTb U (hOpMY/IMPOBATb [151 Ceos

HOBbIE 3aia4 B yqe6e NO3HaBaTe/IbHON 1
MCCﬂe,U,OBaTEHbCKOVI 0eATENbHOCTH, pa3BuBaTb MOTUBbLI 1 UHTEPECHI CBOEV NO3HaBaTENbHOM IKCNEepPUMEHTaJTIbHO
- VICCﬂe,D,OBaTEI'IbCKOVI [EATENBHOCTN,

- YMEHWe CaMOCTOATE/IbHO NaHMPOBaTb NMYTU JOCTUXKEHWA LieNel, B TOM YMC/e allbTEPHATUB- Hble,
0CO3HaHHO BblGMpaTb Hambonee aPQPeKTUBHbIE CNOCOObLI pPelleHnst YYebHbIX, Mo3HaBa- TeflbHbIX,
3KCMepuMeHTaNIbHO- UCCNeA0BaTeIbCKUX 3aay;

- YMeHMe COOTHOCUTb CBOM AENCTBUS C MNaHUPYyeMbIMU pe3y/bTaTaMu, OCYLLECTBAATb KOH- TPO/b
CBOEN [AeATeNIbHOCTM B Mpouecce AOCTUKEHWUA pesynbTaTta, onpefensTb Cnocobbl Aeil- CTBUN B
pamkax npeasioKeHHbIX YCNOBWIA U TpeboBaHWI, KOPPEKTUPOBATL CBOW AECTBUA B CO- OTBETCTBUM
C U3MEHSIIOLLIEICS CUTYaLNEN;

- YMeHMe OLEeHMBaTb MPaBU/IbHOCTb BbIMOHEHUA Y4eOHOM 3a4aumn, COBCTBEHHbIE BO3MOXHOCTMEE
peLueHus;

- BNajeHne OCHOBaMM CaMOKOHTPO/IS, CAMOOLEHKW, MPUHATUA PELUEHUIA U OCYLLECTBNEHNS 0CO-
3HaHHOro Bblbopa B Y4eBGHOWM, 3KCMEepUMEHTaIbHO - MCCMefoBaTeIbCKOM, NO3HaBaTeNbHOW [fes-
TeNbHOCTW.

- (hopMMpoBaHME KOMMYHWUKATMBHOM KOMMETEHTHOCTM B OOWEHWM W COTPYAHMYECTBE CO
CBEPCTHMKaMK, CTapLUMMK U MAaAWnMK B npouecce 06pa3oBaTesibHOM, 06LLIECTBEHHO- MOE3HOIA,

yueBHO-UCCNe0BaTENbCKO, TBOPUECKOW 1 APYTUX BUAOB AeSTeNIbHOCTM.

JInyHOCTHBIE Pe3yJIbTAThI:
- YMEHVe OPUEHTPOBATLCA B COAEPKAHUM TEOPETUYECKNX NOHATUIA NPeaMETHON 06n1acTu(B
npegenax NporpamMmbl) 1 UCMOIb30BaTb UX NPY BbIMOHEHUW UCCNEA0BATENLCKMX W

TBOPYECKUX 3afaHuii (B Npefenax nporpaMmbl ONpeeneHHOro YPOBHS);



Y4eOHO-TEeMATHYECKNH TIJIAaH

No HavimeHoBaHWe pa3genos v Tem Bcero KonunyecTtso yacos
n/n 4acoB
TeopeTuyeckne | MNpakTuyeckme (nabopaTopHble
paboTbl, CEMUHAPbI)
1. Pa3znen 1. Beenenne. ®Puszuxa | 2 2
H 3J0POBbLE Y€JI0BECKA
2. Pa3znen 2.®dusnueckue 8 1 3
XapaKTePUCTHKH OPraHu3Ma
YyeJ10BEKa
2.1 | OnpefeneHune BpemMeHn 2 1 1
peakuun YenoBeka
2.2 | 'pagyvpoBaHune gHaMomeTpa | 2 1
W ornpegeneHne CTaHOBOM
CUsbl
2.3 | OnpepeneHne macchl Tena 2 1
AVNHAMUYECKUM METOLOM
2.4 | OnpegeneHme MOLHOCTH, 2 1
pa3BMBaEMOWi Ye10BEKOM
3. Paznen 3. Mexanuka B 6 6
CIIOPTE M HCKYCCTBE
3.1 | Pblyaru B Tene yenoBseka 2 2
3.2 | OnopHo-aBuraTenbHbIi 2 2
annapart
3.3 MexaHuKa cepAeyHoro 2 2
nMnynbca
4. Pa3nen 4.Mexanuka B 8 5 3
KOCMOHABTHUKE U
BO31YXOILNIABAHUH
4.1 | Pa3BuUTMe a3pOKOCMMYECKON 2 2
TEXHUKU
4.2 PeaKTnBHOe [iBUXKeHMe 2 1
4.3 BnnaHwue rpasutaumnmn Ha 2 1 1
yesoBeKa
4.4 | CoCcTOAHME HEBECOMOCTH. 2 1
Meperpysku n nx BANsAHNE Ha 1
yesoBeKa
5. Pasznen 5.Mexanuka 2 2
CTPOUTEIbHBIX COOPYKEHUH
5.1 | YCTONYMBOCTb COOPYXEHUA U | 2 2
CTPOMTENbHBIX KOHCTPYKLNIA
6. Paznen 6.Mup 3Byka. 16 8 8
Du3nKa U My3bIKa
6.1 ["POMKOCTb 3BYKa, BbICOTA, 4 2 2
TOH, TeMOP KaK CyObeKTHBHbIE
XapaKTePUCTUKN 3BYKaA.
6.2 ["0N10COBO 1 CNYXOBOM 4 2 2
annaparbl YenoBeKa




6.3

3BYK 1 Wwym. BosgelicTeume
LUIYMOB Ha YesioBeka.

6.4

AKYCTMKa NOMELLEHNI
3ByKOM30NaUuS.

6.5

3X0. Ixonokauus

Paznen 7.0cHoBBI
MOJIEKYJISIPHOM (PM3UKH U
TePMOJIMHAMHKA

14

7.1

BnunsHue TemnepaTypHbIX
YCNOBMIA Ha XXMN3Hb Ye/ioBeKa

7.2

du3mka xonoga

7.3

cnonb3oBaHve XoNnoauIbHbIX
YCTaHOBOK B
MPOMBILLIEHHOCTY W
AOMALLHUX YC/OBUSIX

7.4

HacblILeHHbIe 1
HeHacbILWeHHbIe Napbl U X
pONb B XXN3HM YesioBeKa

7.5

Po/b BNaXXHOCTW 1 ee
perynupoBaHue B
MPOMbILLIEHHBIX 1 OMALLHUX
YCNOBUSX

7.6

BnaxxHoCTb 1 noroga

7.7

13meHeHnin CBOICTB Hanbonee
pacnpocTpaHeHHOr o BeLLeCTBa
(Boabl) Mpy nepexofe u3
0AHOro COCTOSHUA B APYrOe U
NCMoNb30BaHNe X B
XN3HeAeATeNbHOCTY Ye/oBeKa

7.8

MeXxaHu3m TepMOperynsLmm n
TENn00TAaum YenoBeUYECKOro
Tena

Paspes 8.2n1ekTpocTaTnka

DNeKTpoCTaTUYECKME ABEHNA
B XKM3HU N TEXHUKE

8.2

YyeT aneKTpocTaTnyeckmx
SB/IEHWNIA B MPON3BOACTBEHHBIX
YCNOBUAX

8.3

Bpep anekTpocTaTnyeckKunx
ABNEHNIA

Pa3nen9.2nekTpoMarauTHbIe
ABJICHUSA

9.1

TalHbl HamarHM4YeHHo 3emMnn

9.2

ONeKTPOMarHUTHbIE SBNEHNS B
MPUPOZE U XMBbIX OpraHm13mMax

Bcero

68

49

19

Copaeprxanue nporpaMmmsi.




BBenenue.

Yenosek 1 (hnsnka. dusnyeckmne napameTpbl, XapakTepusytoLLme OKpyXXatoLmin Mup.

Du3nyecKue XapaKTePUCTUKHA OPraHu3Ma Yyel0BeKa.

CamocToATe/bHble UccnefoBaHNsa (OPUEHTUPOBOYHbIE, MHAVBUAYASIbHbIE UV TPYNMOBbIE)
e Cnoco6bl yBeNMYEHNs 3HAYEHNIA CU/1, Pa3BMBAEMbIX YE/TOBEKOM.

KakoBa 6e30nacHas BbicOTa NageHus 415 YyenoBeka.

Kak 3aBMcuUT CKOpoCTb GeryHa oT ero pasmepos.

Mpo6nemMbl 6e30MacHOCTY

aBTOMOOW/IBHOIO ABVKEHMS

CocTaBneHve 1 peLLeHne 3aau.

MexaHuka

OnopHo-ABurartesibHas cucTema YenioBeka 1 eé 3HadeHve. Popma, pasmepsb,

BHYTPEHHSS CTPYKTYpa KOCTU B COOTBETCTBUU C €& (DYHKLUAMU B CKENeTe.

Oedopmanms. Bugbl gedpopmarmn. MexaHU4ecKoeHanpsKeHne, npegen

MPOYHOCTHU, 3anac NPOYHOCTU.

3ByK. LLIym. F0n10c0BOIM annapat YenoBeka, ero gr3nonormiyeckoe CTpoeHme .

[vana3oH 4acToT YesioBeyvecKoi peun. CriyxoBoii annapar YesioBeKa 1 ero

(hM3M0I0TNYeCKoeCTpoeHne. dU3mnKa peun n cnyxa.

OCHOBBI MOJICKYJISPHON (PM3MKH U TEPMOAUHAMHMKA

TemnepaTypa 1 Xu3Hb. Temnepatypa 1 yYenoBek. Kputuyeckne gna YenoBeyeckoro

opraHu3ma Temnepatypbl. Tennonepegaya, KoNM4YecTsO TENIOThI, NapO06pa3oBaHue.

B3anmocBs3b CTPOEHMSA KOXM U eé posib B NpoLiecce Tensioperynaymm. Metabosimsm.

Tennootgaya opraHuama. CBA3b MeXAY CKOPOCTbKO TernsoBblAeNeHNs eanHULEN

Maccbl M fIMHEHbIMX pa3vepamn Tena. BnaxHocTb. OnpegeneHne BNaXHOCTU B

MOMELLEHUN.

DIEeKTPOAMHAMHUKA

AneKTpocTaTUyecKme ABNEHNS B XXU3HU N TEXHUKE .YYeT

3NEKTPOCTATUYECKMX SIBNEHNIA B MPOW3BOACTBEHHbIX YCOBUSAX.

ANeKTpoMarHuUTHble AB/IEHNA B NPUPOLE U XXMBbIX opraHnsmax.O poiu

MONEN B XXMBbIX OpraHn3max .ONneKTpuyecKre 1 MarHUTHbIE ABNEHUS B

MeauLHe

OnTuka u Gu3noI0rus 3peHust

3peHune. CTpoeHue rnasa, OCHOBHbIE HapyLLEHWS 3peHns 1 3ab0/1eBaHus

rnas. MpotunnakTnkaszaboneBaHuia.

MeToanl IIpuembl
Harasiiabrii PaccmaTpvBaHue roToBbIxX Tabiuu, cxem. JeMoHCTpaums npeseHTaumi,
3KCKypCUW.
HNudopmannonno- O6cnenoBaHve feTaneld, KOTOPOe NpeAnonaraeT NoAKI0YeHe
pelenTHBHBI Pa3/INYHbIX aHaSIN3aTOPOB (3PUTESIBbHBIX N TaKTU/IbHBIX) A1

3HaKOMCTBa C (DOPMOIA, onpeaeneHms
MPOCTPaHCTBEHHbIX COOTHOLLUEHMWIA MEeXAY HUMW (Ha, NOZA, CNeBa,

crpasa.
PenpoaykTuBHbI# Bocnpon3soacTBo 3HaHWI 7 crnoco6os

NeATENbHOCTY (noaroToBka COOOLLEHNIA, fOKNAL0B)
IMpakTuyeckuii Vcnonb3oBaHMe AeTbMU Ha NPaKTUKE NOTYHEHHbIX 3HAHWUIA 1

YBUAEHHbIX MPUEMOB PaboTbl.

CioBecHbIii Kpatkoe onucaHue 1 06bSCHeHUE LeiCTBUIA.




Mpo6aemublii

MocTaHOBKa NPo6/ieMbl U NOUCK peLleHns. TBOPYECKoe
1CMO/b30BaHNE rOTOBbLIX 3aJaHNI , CAMOCTOATE/IbHOE UX
npeobpa3oBaHue

YacTHYHO- MOUCKOBBIH
MJIM IBPUCTHYECKM A

OpraHmn3sauuy akTUBHOIO NOMCKA PeLLEHUA BbIABUHYTLIX B 06y4YeHU
(nnn camocTonTeNbHO CHoPMYNUPOBAHHDBIX)

Mo3HaBaTe/bHbIX 33Aa4 B X0/ie MOAr0TOBKM 1 peann3auum
MPOEKTOB

HccaenoBaTenabcKuii
MeTo/ 00y4eHust

CamOoCTOSTe/IbHO U3Y4YaroT OCHOBHbIE XapaKTePUCTVKM NPOCTbIX
MEXaH13MOB 1 1aTUMKOB, PabOTaIOLLMX B MOAENN, BK/KOYAs pblyary,
3y6uaTble U peMeHHbIe Nepe- fauu, BeayT HabMOAEHNS 1 U3MEPEHNS U
BbIMO/HSAIOT APYrUe JeCTBIS MOMCKOBOI0 XapakTepa. MHMLmaTmBa,

CamMOCTOSTENbHOCTb, TBOPUYECKMIA MOMCK NPOSIBASIOTCA B
CCe0BaTENbCKON AEATENbHOCTU Hanbonee NoiHo

Ilenaroruyeckune TeXHOJIOTMH:

Ne |HammenoBaHnmue
T€XHOJIOT MM, METOTUK

XapaKkTepuCTHKA TEXHOJIOTUH B paMKax 00pa3oBaTe/IbHOM
NporpaMmbl

1 TexHonorusa rpynnoBoro
06yYeHus

C NOMOLLbHO FPYNMOBOii TEXHONOT MM YueGHas rpynna, noaenéHHas
Ha MOArPYNMbl PELIAET 1 BbIMO/MHAET KOHKPETHbIE 33/]a4il TaKUM
06pa30M, UTO BU/EH BK/aA KaX40ro 06yyatoLLerocs.

2 TexHonorus
nccnefoBaTeNbCKO
LeATeNbHOCTY

Cnoco6CcTBYeT CO34aHN0 NPO6IEMHbIX CUTYaLMIA M aKTUBHOWA
[eATeNIbHOCTN 06yYatoLLMXCA N0 UX pa3 PeLLeHuto, B pesy/bTaTe
MPOUCXOANT NOMCK HOBbIX NO3HaBATe/IbHbIX OPUEHTUPOB.

3 TexHOoNorus NPOeKTHOM
LeAaTeNnbHOCTY

C noMoLLbHO TEXHOMOT M NPOEKTMPOBaHNA MPOUCXOANT pasBuTme
TBOPYECKOro MblLLUEHNA o6yqa+ou_w1xc;|

4 MrpoBas TexHo0rms

O6ecneynBaeT IMYHOCTHYHO MOTUBALMOHHYH BK/IHOUEHHOCTb
KaX[0ro 06y4aroLLerocs, 4To 3Ha4YUTENbHO MNOBbILLAET
pe3ynbTaTUBHOCTL 06YUeHUs MO NporpaMme. Y 06yyatoLmxcs
(hopmumpytoTCA CNOCOGHOCTM aHaNM3MPOBaTb, UCCNELOBATD,
CMCTeMaTH3MPOBaTb CBOW 3HaHWS1, 060CHOBbIBATb COGCTBEHHYHO
TOUKY 3pEHUsI FreHepUPOBaTb HOBbIE AEW, YTO MOBbILLIAET
NPOAYKTUBHOCTb MX TBOPYECKO 1 MHTENNEKTYa/IbHOI
LESTeNIbHOCTH.




5 3popoBbecbeperatoLLan Bnarofaps aTUM TEXHOMOMMAM 06yYatOLLMECS YHaTCA XXMTb BMECTe 1
TeXHONorusa 3(htheKTMBHO B3aMOAENCTBOBaTb. OHY CMOCOGCTBYIOT aKTUBHOMY
Y4aCTUHO CamMoro 06y4aroLLerocs B 0CBOEHWUN Ky/bTypbl
4e/IoBeYECKNX OTHOLLIEHWIA, B (POPMMPOBAHMK ONbITa
340p0BbeCOEPEXEHNS, KOTOPbI NpMobpeTaeTcs Yepes NOCTeNeHHoe
pacLunpeHune cqepbl 0OLLEHNS U AeSTENbHOCTY PeGEHKa,
CTaHOB/IEHNSA CAMOCO3HAHWS 1 aKTUBHOM YXM3HEHHOW NO3ULMKN Ha
OCHOBE BOCMMUTaHMSA U CamM0 BOCMUTaHMS, OPMUPOBaHNS
OTBETCTBEHHOCTU 3a CBOE 340POBbe, XWN3Hb U 30,0POBbE CBOUX
TOBapULLEA.

2.3. Ycaosus peanuzauuu NMporpamMmasl

MaTtepuanbHo-TeXHUYEeCKoe obecneyeHue
KabuHeT (yyeHn4ecKue CTonbl, CTY/bs), COOTBETCTBYIOLLIEE CAHUTAPHO— MMIMEHNYECKNM
Tpe60oBaHNAM:
cTon negarora — 1WT; y4eHWYeckas JocKa — 1 LWT; KOMMboTep (HOYTOYK).
Hudposas n1adoparopusi no ¢pusuke (yueHU4ecKas).

KomnnekTauus:

BecnpoBoAHON MyNbTUAATYMK MO (U3MKE C 5-10 BCTPOEHHBIMM faTunKaMn: [JaTunk BNaXKHOCTU C
AvanasoHoM n3mepeHus 0...100%;

JaTumK OCBeLLEHHOCTM C Anana3soHoM n3mepeHus He yxe yem ot 0 go 180000 nk; Jat- unk pH ¢
JAranasoHoM M3MepeHus He yxke Yem ot 0 go 14 pH;

Jatunk Temnepatypbl ¢ AnanasoHoM U3mepeHus He yxxe yem ot -20 go +140C; Jatumk
TeMnepaTypbl OKPYXKatOLLEeN cpefpbl C A1Mana3oHoM U3MepeHns He yxxe yem oT -20 fo +40C;
Axkceccyapbl: 3apsjHoe YCTPOCTBO ¢ Kabenem miniUSB; USB Agantep

Bluetooth 4.1 Low Energy;

Kpatkoe pyKOBOACTBO N0 3KcrnyaTauum LudpoBsoii tabopatopuu;

Linchposas Braeokamepa ¢ META/IIMYECKMM LUTATUBOM, paspeLleHmne He MeHee 0,3 MMUKC;
MporpaMmHoe 06ecrneyeHue;

MeToanyeckne pekomeHaauum He meHee 30 paborT;

Hudposas nadbopaTopus Mo 3K0JOTUHU (YUeHUYECKAS).

Kommiaekramusa:

BecnpoBoAHON MyNbTUAATYMK MO 3KOIOMMYECKOMY MOHUTOPUHTY C 8-10 BCTPOEHHbIMU
Jaryvkamu:

JaTtunK HUTPaT-MOHOB;

Jatumnk xnopuna-noHos;

JaTtumk pH ¢ grnanasoHom n3mepeHns He yxe yem ot 0 o 14 pH;

Jatunk BNaxxHocTu ¢ gnranasoHomM nsmepeHus 0...100%;

JlaTunK oCBeLLeHHOCTHM C AnanasoHOM M3MepeHns He yke Yyem oT 0 go 180000 nk;

Jatumnk Temnepatypbl ¢ AMana3soHOM 13MepeHus He yxXe yem ot -20 go +140C;

JaTumK 3n1eKTponpoBOANMOCTH C AnanasoHamm n3mepeHns He yxe yem ot 0 go 200 mkCwm; ot 0
10 2000 MKCwm; o1 0 go 20000 MKCwm;

[JaTumk TeMnepaTypbl OKPYXKatoLLEN cpefibl C Arana3oHoM U3MepPeHUs He Yxke Yem oT - 20 go
+50C; OThefnbHble faTUUKN U MYbTUAATYUKN:

[JaTtunk 3ByKa C PYHKLMEN MHTErPUPOBaHUSA C AMana3oHOM M3MEePEeHUs YacTOT He MeHee YeM OT
50 My go 8 kly,

JaTumK BNaXXHOCTM MOYBbI C AMana3oHoM U3MepeHns He yxke yem oT 0 1o 50%;

JaTumk okucK yrnepoga ¢ AvManasoHoM UsMepeHus He yxxe yem o1 0 go 1000 ppm;
MynbTUAATYAK ONTUYECKOMN MAIOTHOCTA U MYTHOCTM CO BCTPOEHHLIMY JaTuMKamu;

JaTunk onTnyeckol N1oTHoCcTN 470 HM ¢ AnanasoHoM nsMepeHus ot 0 go 2 D;

JaTunk onTnyeckol N1oTHOCTN 525 HM ¢ AnanasoHom nsMepeHus ot 0 go 2 D;



[Jatumk onTrnyeckoin NNoTHocTM 630 HM € Anana3oHoM n3MepeHust ot 0 go 2 D;
JaTuymMk MyTHOCTW pacTBOPOB C Avana3oHoM nsmepeHus ot 0 go 200 NTU;
Akceccyapbl:

Kabenb USB coeanHuUTenbHbIi (2

LUT.); 3apsagHoe YCTPOICTBO C

Kabenem miniUSB; USB Apantep

Bluetooth 4.1 Low Energy;

CTepyKeHb Ana 3aKpensieHs 4aTyuMKOB B LUTATUBE;

Kpatkoe pyKOBOACTBO MO 3KcryaTauum Ludposoii nabopatopuu;
MporpammHoe obecrneyeHne

NHpopmaLmoHHoe obecneyeHre

[ns peanmsaumm NporpaMmmbl UCMOMb3YHOTCA CeayHoLmMe MeTOANYECKME MaTepyasibl: KaeHAapHbIl
rpadvk; MeTogmMyeckas nuTepartypa 4/18 nejaroros LONOMHUTEILHOIO 06pa30BaHs 1
obyyatoLLmxcst

MeToanueckoe odecnevdeHue J0MOJTHUTEILHOH 00pa30BaTe/IbHOM MPOrPaMMBbI
1.KomnboTeEp;

2./IHTepakTnBHasA

[0CKa;

3. NpoeKTOop;

4.060pynoBaHune kabnHeta Qusnkmn LieHTpa 06pa3oBaHna «To4vka pocTax.
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