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MosicHUTenbHas 3anucka.

[Mporpamma BHEYPOUHOWN AEATENBHOCTU «QKCNEPUMEHTaAPUN MO hN3MKE» SBNAETCS NPOrpaMMol OBLEeUHTeNNEeKTyarbHOro HafnpaBeHU Mo CPOKY
peanusauuu: 3 roga; N0 0CO6eHHOCTAM pa3BUTUA: 00LLEN; 06BEM yyebHoro BpemeHu: 102 yaca; ypoBeHb nNporpamMmmbl: 6a30BLIN; hopma
00yu4eHUA: O4Has; peXXuM 3aHATUI: 1 Yac B Hedento; nnaHupyemasi aygutopus: 12-15 ner.

AKTyanbHOCTb CO34aHUA NporpamMmbI.

CornacHo ®I'OC BHeypoyHast 4eATENbHOCTb pacCMaTpUBaETCS Kak creumanbHO OpraHn3oBaHHasa AesaTeNbHOCTb OOyYaloLLMXCA B pamMKax
BapuaTMBHOW YacTu obpa3oBaTenbHOro nnaHa. ATo COBOKYMHOCTb BCEX BUAOB AEATENbHOCTU YYaALLMXCS, B KOTOPbIX peLleHne 3aaay BOCNUTaHNs
pocTturaetcsa Hanbonee ycnelwHo. BHeypoyHas paboTa no npeaMeTy OpMeHTMpOBaHa Ha co3daHue ycroBui Ans HedopmManbHOro obLeHMs yyallumxces u
UMeeT BbIPaXXEHHYIO BOCMUTATENbHYIO N COLMarnbHO-Neaarorm4eckyto HanpaBneHHOCTb, B YaCTHOCTM CNOCOBCTBYET BCECTOPOHHEMY Pa3BUTUIO
PU3NYECKOro MbILLNIEHUS obyyaroLmxea 7-9 knaccoB, noarotoBky kK O3 no dusmke.

Takxke, NCXOAst 3 3anpPoCcoB Y4aCTHUKOB 0Opa3oBaTENbHOMO NpoLecca: Y4eHUKOB, poauTenen BbIiCHUIIOCh 3aMHTEPECOBAHHOCTL B HEOOXOANMOCTHU
POpMUPOBaHNS €CTECTBEHHOHAYYHOW KapTMHbI M1pa Yy 00yYatoLLMXCH, NPAKTUYECKUX U MCCNEeA0BaTENbCKNX HaBbIKOB.

Lenb nporpammbi: (hOpMUPOBaHME YCTONYMBLIX 3HAHUIN NO Kypcy n3nKN, HEOOXOANMBIX ANs NPUMEHEHUS B NPaKTUYECKOWN AeATENbHOCTH,
NOCTaHOBKM OMbITOB, PeLUeHNs 3a4ad, Ans M3y4YeHUs1 CMEXHbIX ANCUUNIVH, ANS NPOAOIMKEHUA 0Opa3oBaHus.
3apaum nporpamMmbi:
*  NOArOoTOBKAa YYalLMXCH K U3YYEHNI0 CUCTEMAaTMYECKOro Kypca usnku;
*  (opMUPOBaAHME M Pa3BUTUE OCHOB YMTATENLCKOW KOMMNETEHLUN;
* 1Cnonb3oBaHMe MHPOPMAaLMOHHLIX TEXHOMNOMMIA NS pelleHnst 3agad (moucka Heobxoammon nHdopmauun, 0PopmMIIeHNst pe3ynbTaToB
paboThl);
* opmMupoBaHue yoexxaeHHOCTH B MO3HABAaEMOCTM OKPY>KaKLLEro MMpa U OCTOBEPHOCTY Hay4YHbIX METOAOB €0 U3YYEHUS;
*  (POPMUPOBAHME Y yHaLLUMXCA YMEHUI HabnogaTe NPUPOLHbIE ABNEHUS U BbIMNOMHATL OMbIThl, NabopaTopHble paboTsl 1
JKCMepuMeHTanbHble UCCredoBaHWs C UCNONb30BaHMEM U3MEPUTENbHBIX NPUBOPOB, LUIMPOKO NPUMEHSEMbIX B MPaKTUYECKOM XNU3HU;
*  (popMUpoOBaHME YOEXKOAEHHOCTN B MO3HABAEMOCTM OKPY)KaoLEero Mmpa u 4OCTOBEPHOCTU HaYYHbIX METOLOB €ro U3y4eHus;
s BOCMUTaHWe MHULMATUBHOW, OTBETCTBEHHON, LileNeyCTPEMITEHHOM FIMYHOCTU, YMEIOLLEN MPUMEHSITb, NOSTYYEHHbIN 3HAHUSA U YMEHUS B
COOCTBEHHOW NpaKTUKe.
Mporpamma «3kcnepMMeHTapuii No usrKe» OCHOBaHa Ha akTVBHOW AeATENbHOCTU AeTeN, HanpaBneHHON Ha 3apoXaeHne, HaKoNneHuw,
OCMBbICIIEHME U HEKOTOPYIO cucTeMaTmnsaumio omsmdeckon nHpopmaumn.
[aHHas nporpaMmma negarormyecku LenecoobpasHa, T.K. oHa obecnednBaeT pasHOCTOPOHHIOK NPoneaeBTUKY (OU3MKU, MO3BOMSET UCNOMNb30BaThb
B MHOMBUOYanbHOM No3HaBaTenbHOM OnbiTe pebeHka pasnuyHble COCTaBnALLMe ero cnocobHocTen; 6onbLIoe BHUMaHWe yaenseTcs (opMUpoBaHuio
HaBbIKOB BbIMOMHEHNS TBOPYECKNX 1 NTabopaTopHbIx paboT, peLueHnto yrnybneHHbIx 3agay no usmke, 4To cnocobeTByeT hopMmUpoBaHMto y obyyaroLmxcs
NPakTU4EeCKNX U NCCrefoBaTeNbCKNX HaBbIKOB.



Mporpamma BHEYpPOUYHOM OeATENbHOCTU «QKCnepuMeHTapui no dusuke» ans 7-9 Krnacca coctaBfneHa Ha OCHOBe NMporpaMmm:
1. TlpymepHON OCHOBHOW O0OpasoBaTENbHOW NporpamMmmbl OCHOBHOrO obLiero obpasoBaHus (peleHne denepanbHoOro y4ebHO-MeTo4MYECKOrOo
0b6benmHeHus no obiemy obpasoBaHuto, npotokon ot 08.04.2015Ne 1/15);
2. ABTopckow nporpammbl no gusunke A.B. lMNMepbilknHa Bxoaswen B cO0OpHUK paboumnx nporpamm «Mporpammbl 06LLeobpa3oBaTenbHbIX
yupexaeHui: dusuka, 7-9 knaccar, coctasutens: E.H. TuxoHosa «[lMporpammbl 06LleobpasoBaTenbHbIX ydpexaeHnn: dusmka , 7-9 knaccay.- M.
Opodpa, 2015.
B 'BOY OOL c. NBapaenubl BHEypoUHast AeAaTenbHOCTb OyaeT peann3oBbiBaThCs Yepes YacTb, POpMUPYEMYHO YHacTHMKamMn obpasoBaTeribHbIX
OTHOLLEHNNA.
7 knacc: 14 B Hegento, Bcero 34 yaca.
8 knacc: 1 4 B Hepgento, Bcero 34 yaca.
9 knacc: 1 4 B Hepgento, Bcero 34 yaca.

MnaHupyembie pe3ysnibTaTbl OCBOEHUSA NPOrpamMmMbl BHEYPOUYHOMN AeATeNIbHOCTU
«JKcnepumeHTapumn no dusmke» B 7-9 Knaccax.

Peanusaums nporpamMmmbl CNOCOOCTBYET [OCTWXKEHUIO CrieayoWwmnx pe3ynbTaToB:

JInyHOCTHbIE:

B cchepe NMUYHOCTHBLIX YHMBEPCANbHBLIX Y4EOHbIX 4ENCTBUIA yYaLLMXCs:

* y4eBHO-No3HaBaTENbHbIN MHTEPEC K HOBOMY y4eOHOMY MaTepuany u cnocobam pelleHust HOBOW 3adauu;

* OpMEHTaLMS Ha MOHMMaHNE NPUYMH ycriexa BO BHEY4YeOHOW A4esATEeNbHOCTA, B TOM YMCIE Ha cCamoaHann3 u CaMOKOHTPOSb pe3dynbTaTa, Ha aHanms
COOTBETCTBUSA pe3ynbTaToB TPeOOBaHUAM KOHKPETHOW 3afauu;

* CMOCOBHOCTb K CaMOOLIEHKE Ha OCHOBE KPUTEPMEB YCMELLHOCTU BHEYy4YebHoN aesatensHocTn; Obyyarowulicss moay4um 603MOXHOCMb O
gopmuposaHusi:

* BHYTPEHHEW NO3MLUN LLKOSIbHUKA Ha YPOBHE MOMNOXMUTENBHOIO OTHOLLEHMS K LLKOSE, MOHUMaHNsi HEOOXOOUMOCTU YYEHUS], BEIPAXXEHHOTO B
npeobnagaHumn y4ebHo-No3HaBaTeNbHbIX MOTUBOB U NPEANOYTEHUN CoLMarnbHOro cnocoba oLeHKN 3HaHWA;

* Bblpa)XEHHOM YCTOMYMBOW Y4eOHO-NO3HaBaTENbHON MOTMBALMN YYEHWST; o YCTOMUMBOIO y4ebHO-NO3HABATENbHOMO HTEPECA K HOBLIM OOLLMM
cnocobam pellueHust 3agau.

MeTanpeamMeTHble:

B cdhepe perynaTMBHbIX YHMBEPCamnbHbIX YY4EOHbIX 4ENCTBUI YYALLUXCA:

* NNIaHNPOBaTbL CBOW AENCTBUSA B COOTBETCTBMM C NOCTABMNEHHOW 3aa4ven 1 YCOBUAMN ee peannsaumm, B TOM YnNCie BO BHYTPEHHEM MflaHe;

* Y4UTbIBATb YCTAHOBIEHHbIE NpaBusia B NIIaHNPOBaHMM U KOHTPOJSe Cnocoba peLUeHns:;

* OCYLLIECTBNATbL UTOTOBbIN 1 MOLIAroBbIA KOHTPOIb MO pes3yrbTary;

* OLlEHMBATb NPaBUIbHOCTb BLINOMHEHUSA AEACTBUS HA YPOBHE aeKBaTHOM PETPOCMEKTMBHOM OLEHKM COOTBETCTBUS pe3ynbTaToB TpeboBaHUSAM
[aHHOW 3aJa4un 1 3agadHon obnacTu;

* aleKBaTHO BOCMPMHMMATb NPeafiOKEHUS U OLEHKY yunTenen, TopapuLLen, pogutenen n apyrux nogemn;



* pasnuyaTb cnocob 1 pesynbTaT AeNCTBUS.

Obyuyarowuticsi noay4um 803MOXHOCMb HayYUMCS:

* B COTPYOHNYECTBE C yYMTENeM CTaBUTb HOBble y4ebHble 3aaauu;

* NPOSIBNATL NO3HABATENbHYI0 MHULMATUBY B y4EOHOM COTPYAHUYECTBE;

*+ CaMOCTOSTENBHO aeKBaTHO OLEHMBaTb NPaBUNbHOCTb BbIMOMHEHNS AeNCTBUS U BHOCUTb HEOOXOOUMbIE KOPPEKTUBLI B UCMONHEHME KakK MO X0ay
€ro peanusaumm, Tak 1 B KOHLIe OENCTBUS.

B cdhepe no3HaBaTenbHbIX yH1BEpPCArbHbIX Y4e€OHbIX AENCTBUN YYaLLMXCA:

* OCYLLECTBNATbL MOMCK HEOOX0ANMOW MHADOPMALIMKM A1 BbINOMHEHMS BHEY4YeOHbIX 3a4aHuI C MCNONb30BaHMEM Y4eBHOM nuTepaTypbl N B OTKPLITOM
WHOPMaLIMOHHOM NPOCTPaHCTBE,
SHUMKNONeanin, CNpaBOYHUKOB (BKMOYas 3MEKTPOHHbIE, LMGPOBbIE), KOHTPONMPYEMOM NPOCTpaHCTBE NHTEpHeTa;

* OCYLLECTBNATL 3anucb (mkcaumio) BbIGOpodHOM MHpopMauumn 06 okpykatoLLeM MUpe 1 o cebe camom, B TOM YMCIEe C MOMOLLBI UHCTPYMEHTOB
WKT;

* CTPOUTb COOBLLEHMS, MPOEKThbI B YCTHOM U MUCbMEHHOW DOpME;

* NPOBOAMWTL CPaBHEHME N KnaccndurkaLmio No 3aaHHbIM KpUTepusim;

* yCTaHaBNMBaTb NPUYNHHO-CNIEACTBEHHbBIE CBA3W B N3y4aeMOM Kpyre siBNEeHUi;

* CTPOUTL paccyXaeHus B (oopMe CBA3UN NPOCTbIX CYXAeHUN 06 00bEeKTe, ero CTPOEHNN, CBOMCTBAX U CBA3AX;

Obyuarowuticsi nosay4um 803MOXHOCMb HayYUMbCS:

* OCYLLIECTBNSATb PACLLUMPEHHBIN MOUCK MHCPOPMALIMK C UCMONb30BaHNEM pecypcoB 6ubnuoTtek n cetn NIHTepHeT;

* 3anucbIBaTh, hMKCMpoBaTh MHAOPMALIMIO 06 OKPYXKAMOLLNX SABMIEHWUSIX C MOMOLLbIO UHCTPYMeEHTOB UKT;

* OCO3HAHHO W NPOU3BOJILHO CTPOUTL COOBLLIEHNS B YCTHOM U MMCbMEHHOM hopME;

* OCYLLEeCTBNATL BbIOOp Hanbonee ahpeKkTMBHbBIX CMOCODOB peLleHns 3a4a4 B 3aBUCUMOCTI OT KOHKPETHbIX YCMOBUN;

* CTPOUTL NTOMMYECKOE pacCyXaeHne, BKYatoLLee YCTaHOBNEHUE MPUYMHHO-CNEACTBEHHbIX CBA3EN;

* MOTYT BbIATU HA TEOPETUYECKMI YPOBEHb PELLEHNS 3a[ay: peLleHne Mo onpeaeneHHoOMY nnaHy, BrageHne OCHOBHbLIMW NpYeMamMu peLLeHus,
OCO3HaHWsI OeSATENBHOCTM MO PELUEHUNIO 3a4auu.

B cdhepe KOMMYHMKATUBHbIX YHMBEPCAlbHbIX YY4EOHbIX 4ENCTBUI YYaLLNXCS:

* a[leKBATHO MCMOMb30BaTb KOMMYHUKATUBHbIE, NPEXAe BCEro — peyeBble, CPeACTBa ANS PELLEHNS pasfMYHbIX KOMMYHUKATMBHBIX 3a4a4v, CTPOUTL
MOHOMornyeckoe coobleHne, BnageTb guanorniyeckon opmort KOMMyHMKaLMKU, UCNONb3ys, B TOM YMCre CpeacTBa U UHCTpyMeHTbl VKT u
ONCTaHLMOHHOIO 0O0LLIEHMS;

* OMNYCKaTb BO3MOXHOCTb CYLLECTBOBAHUS Y MOAEN pa3nnyHbIX TOYEK 3PEHUST, B TOM YMCIIE HE COBMNafaloLLMX C ero COOGCTBEHHON, U
OPUEHTMPOBATLCA Ha NO3MLUIO NapTHepa B OOLLEHNN 1 B3aMOAENCTBUN;

* YYNTbIBATb pa3Hble MHEHUSI U CTPEMUTLCH K KOOPAMHALIMU Pa3nnyHbIX NO3ULNIA B COTPYOHUYECTBE;

* oopMynMpoBaTb COGCTBEHHOE MHEHWNE 1 NO3ULIMIO;

* OrOBapMBaTbCS U MPUXOAUTL K OOLLEMY peLLeHUIO B COBMECTHOW AeATENbHOCTA, B TOM YMCHEe B CUTyauMmn CTONKHOBEHWS MHTEPECOB;

Obyuarowuticsi nosay4um 803MOXHOCMb HayYUMbCS.!

* Y4YNTbIBaTb Y KOOPAUHMPOBATL B COTPYAHNYECTBE OTMMYHbIE OT COOCTBEHHON MO3NLMK OPYrX Nogew;



* YYMTbIBaTb Pa3Hble MHEHMS U MHTEPECHI 1 060CHOBLIBaTb COGCTBEHHYO NO3ULIMIO;

* MOHMMaTb OTHOCUTENBHOCTb MHEHWIA 1 NOAXOA0B K PeLLeHNo Npobnemsi;

* apryMeHTUPOBaTb CBOI MO3MLMI0 U KOOPAMHMPOBATL €€ C NO3NLMSIMU NApTHEPOB B COTPYAHUYECTBE MNpU BbipaboTke 06LLEro pelleHus B
COBMECTHOW AeATENbHOCTY;

* 3aaBaTb BOMPOCHI, HEOOXOAMMbIE AN OpraHn3aunmn COGCTBEHHON AEATENbHOCTU U COTPYAHMYECTBA C NapTHEPOM;

* OCYLLIECTBNATb B3aMMHbIN KOHTPOIb M OKa3biBaTb B COTPYAHMYECTBE HEOOXOAUMYIO B3aMOMNOMOLLb.

MpeamMeTHbIe:
- OPWEHTUPOBATLCS B SABMIEHMAX M 00BbEKTAX OKpPYXKatoLEero Mupa, 3Hatb rpaHuLbl X NPUMEHUMOCTN;
- NOHWUMAaTb onpeaeneHnss PU3NYECKNX BENNYMH U NOMHUTL onpeaenstowime dopmyrbl;
- MOHUMATb KakUM PUINYECKMM NPUHLMMNAM N 3aKOHaAM MOLOUYNHAIOTCA T€ UM NHbIE 0OBEKTLI U SBNEHUSA NPUPOAbLI;
- 3HaHWe MoLenu Noucka peLleHnn ansa 3agad no uanke; — 3HaTb TEOPETUYECKME OCHOBBI MaTeEMaTUKMW.
- npumedatb MOAENN ABMEHUN N OOBEKTOB OKPYXKatoLLEro M1pa;
- aHanuampoBaTb YCIoBME 3a4auu;
- nepeopmynMpoBaTb U MOOENMPOBaTb, 3aMEHATbL UCXOAHY0 3aady OpYrou;
- COCTaBnATb NflaH peLleHns;
- BblABWraTb M NPOBEPSATL NpeanaraemMble 48 peLleHuns rmnoTessbl;
- BIageTb OCHOBHbIMW YMCTBEHHbIMU ONepaumnsiMmn, COCTaBMSIOLWUMM MOUCK PELLEHMS 3a0aun.

CopepxaHue nporpaMMbl BHEYPOUYHON OeATeNIbHOCTU
7 xnacc

BBepeHue. BeogHoe 3aHaTMe. Llenun n 3agaym kypca. TexHuka 6e30nacHoCTy.

Ponb akcnepMMmeHTa B XXU3HU YeroBekKa.

Teopusi: N3yunTb OCHOBbI TEOPUN NorpeLllHocTen. MNorpeHoCT NPSAMbIX M KOCBEHHbLIX M3MEPEHN, MakCUMaribHas NOrpeLHOCTb KOCBEHHbIX
N3MEPEHMUI, y4ET NOrPeLUHOCTEN N3MEPEHUI NPU NOCTPOEeHUN rpadmkoB. NpeacTaBneHme pesynbTaToB U3MepeHnin B oopme Tabnuu, n rpadoukos.

lMpakmuka: OCHOBbI TEOPUM MOTrPELLHOCTEN NPUMEHSITL MPU BbINOSIHEHNN 3KCNEPUMEHTArbHbBIX 3a4a4, NPakTU4eckmx pabor.

XapakmepucmuKka 0CHOBHbIX 8UO08 dessmesibHOCMU:

MprBOANTL NPUMEPLI OOBHLEKTOB U3YYeHNs PU3MKN (rsnmdeckme aBrneHmns, ouandeckoe Teno, BeLwecTBo, usmdeckoe none). Habnogats n
aHanmanpoBaTb o13nyeckme sBreHns (rMKcMpoBaTb MBMEHEHMS CBOMCTB OOBHEKTOB, CpaBHUBATL UX M 06001 aTh). [103HAKOMUTLCS C AKCNEPUMEHTASTbHbIM
METOOOM MCCrneaoBaHWs Npupoasl (BOCNPOU3BoAMTL, PUKCMPOBATL N3MEHEHUSA CBONCTB 00bEKTA, aHanmanpoBaTb. CHopka NpMbOOPOB M KOHCTPYKLUUIA.
Mcnonb3oBaHue nameputenbHbiX NPUOopoB. BeinonHeHe nabopaTopHbIX M NPaKTUYECKUX paboT. [lMarHoCThka 1 yCcTpaHeHNe HemcnpaBHOCTEN NpUOOPOB.
BbicTpanBaHme runotes Ha OCHOBaHMM MMEIOLLMXCA OAHHbIX.

MexaHuka.

Teopusi: PaBHoMepHOE 1 HepaBHOMeEPHOe ABvkeHue. ['padmyeckoe npeacTasneHne ABmkeHus. PellerHne rpadmyecknx 3agad, pacydeT nyTm u
CpeaHen CKOpOCTU HEpPaBHOMEPHOTIO ABMKEHUS. [oHATME nHepuumn n nHepTHOCTU. LieHTpobexHas cuna. MNprmeHeHne aaHHbIX U3NYECKMX MOHATUN B
XnN3HeOeATenbHOCTM YenoBeka. Cuna ynpyroctu, cuna TpeHus.



lMpakmuka: ViccnegoBaHne 3aBUCUMOCTU CUIbl YNIPYTOCTU, BO3HMKAOLLEN B MPYXMHE, OT CTENeHn gedopmaunm npyxuHsl. OnpegenexHve
KoadhduumneHTa TpeHnst Ha TpubomeTpe.

MccnenoBaHue 3aBUCUMOCTU CUITbl TPEHUS OT CUITbl HOPMarnbHOro AaBMEHMS.

Xapakmepucmuka OCHOBHbIX 8UO08 0essmeribHOCMU:

AHanus Tabnuu, rpadukos, cxem. MNMonck obbsicHeHMs Habntogaembiv cobbiTuaM. OnpeaeneHne CBOMCTB NPUOOPOB Mo YepTexam 1 Moaenam. AHanms
BO3HUKaOLWUX NpoBnemMHbIX cuTyauuin. MsobpaxaTb cMcTeMy KoopamHaT, BbibupaTth Terno OTCYETa U CBSA3bIBATh €ro C CUCTEMON KoopauHaT. Vicnonb3oBath
CUCTEMY KOOPAWHAT AN U3y4eHUs MPSAMOSTIMHEHOrO ABMKeHNSA Tera. COopka NpubopoB 1 KOHCTPYKLMIA. VIcnonb3oBaHne N3MepuTerbHbIX MpMOopoB.
BbinonHeHne nabopaTopHbIX 1 NpaKTUYeckMX paboT. [lnarHocTuka u ycTpaHeHne HeNCnpaBHOCTEN NpMOOpoB. BbicTpanBaHmne rmnotes Ha OCHOBaHMM
UMeRLLMXCA AaHHbIX. KOHCTpyMpoBaHve u mogenupoBaHmne. BeinonHeHne 3agaHnin no ycoBepLUEHCTBOBaHMIO Npubopos. Pa3paboTka HOBbIX BapnaHTOB
onbiToB. PaspaboTka 1 npoBepka METOAMKN IKCNEPMMEHTarnbHON paboTkl. PaboTa B Manbix rpynnax. AHanuanpyoT, BbiIoMpaloT 1 060CHOBLIBAKOT CBOE
pewleHve, gencteus. NpencrasneHme pesynbTaToB NAapHOMW, rPYNNOBOM AeATENbHOCTW. Y4YacTue B Ananore B COOTBETCTBMM C NMpaBusiaMmm peyeBoro
nosegeHuns. MlmapocTaTuka.

Teopus: 3akoH Apxumepna, 3akoH lNMackans, rmapocTaTuieckoe AaBrieHne, coobLatLmecs cocyabl, rmapaBMyeckme MaLlmvHbl.

lMpakmuka: 3adayqu: BbITankmMBawLLas cuna B pasnuyHbIX cuctemax; npubopsl B 3agadvax (coobLuarolumecs cocyabl, rmapaBnmyeckme MallnHbl,
pblyaru, 6nokn). QkcnepuMmeHTanbHble 3agaHns: 1)uamepeHmne cunbl ApxuMmeaa, 2)M3aMepeHne MOMEHTa CuIbl, AEWCTBYHOLLErO Ha pblyar, 3)u3MepeHne
paboThbl CUIbl yIPYroCcTy Npy NogbEME rpy3a C NOMOLLbIO MOABUXKHOIO UK HenoaBMXHOro 6noka. Xapakmepucmuka 0CHO8HbIX 8udo8 desimesibHOCmU:
AHanua Tabnuu, rpadumkoB, cxem. MNounck obbsAcHeHNst HabntogaembiM cobbiTnaM. OnpeaeneHne CBONCTB NPUBOPOB MO YepTexam U Mogensam. AHanms
BO3HMKAKOLWMX NPpobneMHbIX cuTyauun. Coopka npnbopoB 1 KOHCTPYKUMIA. Vicnonb3oBaHne naMepuTenbHbIX MpUbopoB. BeinonHeHe nabopaTopHbIX U
npakTudecknx pabot. [juarHocTrka n ycTpaHeHne HemcnpaBHoOCTeN NpubopoB. BeiCcTparBaHme rmnoTes Ha OCHOBaHUN MMELLUXCS OAHHbIX.
KoHcTpynpoBaHue n mogenupoBaHue. PaboTa B Marnbix rpynnax. AHanuanpytoT, BblOMpaloT 1 060CHOBLIBAKOT CBOE pelleHne, AencTBus. NpeacraBneHme
pe3ynbTaToB NapHOW, rPYNMNoBov AesaTenbHoCcTU. MNoaroToBka coOOLWEHNI M OOKNAA0B. YyacTue B guanore B COOTBETCTBMM C NMpaBuiiaMm pevyeBoro
NnoBeAEHNS.

CraTuka.

Teopus: bnok. Peivar. PaBHoBecne TBepabIx TeN. Ycnosus pasHoBecusi. MOMEHT CUIbI.

MpaBnno MomeHTOB. LIeHTp TsxkecTn. MiccneaoBaHmne pasnnyHbIX MEXaHUYECKUX CUCTEM.
KomMGUHMpoBaHHbIE 3a4a4un, UCMOMb3ys YCNOBUS PaBHOBECKS.

lMpakmuka: srotoBneHne paboTatoLLen cucteMbl O6r10KOoB.

Xapakmepucmuka 0CHO8HbIX 8UO08 OesimeribHOCMU:

AHanua Tabnuu, rpadumkos, cxem. MNounck obbAcHeHMs HabnogaembiM cobbITUAM. OnpefeneHne CBONCTB NPUOOPOB MO YepTEXaM U MOLENAM.
AHanuna BosHMKalLWmx NpobremMHbix cutyaumin. HabnogaTte AgencTBre NPOCTbIX MeXaHM3MOB. [103HaKOMUTLCSA € PM3NYECKON MOLENbIO «abCoMNOTHO
TBEpAoe Teno». Pellatb 3agayn Ha npumeHeHne ycrnoBus(npaeuna) paBHoBecust poivara. [NpumeHsiTb ycriosme (MpaBuso) paBHOBECKS pblyara Ans
00BACHEHNSA OENCTBUSA PA3NIUYHBLIX UHCTPYMEHTOB, MCMOMb3yEMbIX B TEXHUKE U B ObITy. COopka npubopoB 1 KOHCTPYKLUMIA. VIcnonb3oBaHne
n3mepuTenbHbIX NPUBopPoB. BbinonHeHMe nNabopaTopHbIX U NpakTU4eckux paboT. [JuarHocTka n ycTpaHeHne HencrnpaBHOCTEN NpubopoB. BeicTpanBaHme
rMnoTes Ha OCHOBaHUWN UMEIOLLMXCS AaHHbIX. KOHCTpynpoBaHue n MoaenvpoBaHue. BeinonHeHve 3agaHuii No yCOBEpPLLEHCTBOBAHMIO NPUOOPOB.
Pa3paboTka HOBbIX BapMaHTOB OMbITOB. Pa3paboTka 1 npoBepka METOANKM SKCMEPUMEHTANbHOM paboThl.



PaboTta B manbix rpynnax. AHanM3mpyoT, BbIOGNpatoT n 000CHOBbLIBalOT CBOE peLleHne, aencteus. MNpeacraBneHne pesynbTaTtoB NapHOW, rpynnoBoW
aesTtenbHocTu. MNogrotoBka coobLueHn n goknagos. OcyLLecTBASIOT CaMOOLIEHKY, B3aUMOOLIEHKY AeATeNbHOCTU. YyacTue B Avanore B COOTBETCTBUN C
npasuriamMmn peyeBoro noBeAeHus.

8 knacc

TennoBble ABNEHUS.

Tennosoe pacluvpeHune Ten. MNpouecckl NNaBneHus n 0TBepAEBaHus, NCNapeHus n koHgeHcauun. Tennonepegada. BnaxHocTe Bo3ayxa Ha pasHbIX
KOHTUHEHTaX.

HemoHcmpayuu: 1. HabnogeHve TagHua nega B Boge. 2. CKOPOCTU UCNapeHuns pasnmyHbiX xxuakocten. 3. Tennosble Asurateny dyayuiero.

JlabopamopHbie pabombi: 1. IameHeHusa AnNuHbl Tena npu HarpeeaHumn n oxnaxaeHuu. 2. OTnueska napadmHoBoro congaTtuka. 3. HabnogeHue 3a
nnasneHnem noaa 4. OT 4Yero 3aBMCUT CKOPOCTb MCMApeHUs Xuakoctn? 5. HabnogeHne TennonpoBO4HOCTU BOAbLI U BO34yXa.

Xapakmepucmuka 0CHOBHbIX 81008 dessmesibHOCMU:

CamocTosTenbHO hOpMYNMPYIOT NO3HaABaTENbHYIO 3a4ady. YMET C MOMOLLIbI0 BONPOCOB A00bIBaTh HEAOCTAOLY0 UHopMauuio. Micnons3oBaHue
n3mepuTenbHbiX NPU6opoB. BeinonHeHne nabopaTopHbIX U NpakTU4ecknx paboT. [uarHocTmka 1 ycTpaHeHne HemcnpaBHocTen Npnbopos.

BbicTpavBaHue runotes Ha OCHOBaHMM UMEIOLLMXCS AaHHbIX. KOHCTpyrpoBaHne u mogenvpoBaHue. BeinonHeHne 3agaHui o yCoBEpLUEHCTBOBAHMIO
npnbopos. PaspaboTka HOBbIX BapUaHTOB OMbITOB.

Pa3pa60TKa M npoBepka meToaukn 3KcnepmmeHTaan0|71 pa6OTbI. PaboTta B manbix rpynnax. AHanmsmperT, Bbl6l/|paPOT 1 060CHOBbLIBAOT CBOE peLlieHune,
nencrTeus. I'Ipe/J,CTaBneHwe pe3ynbTaTtoB napHon, prI'II'IOBOIZ [eaTenbHOCTU. YyacTue B gnarnore B COOTBETCTBUMU C npasunammy pe4vyeBoro

nosedeHnsa. dneKkTpuveckue ABMEeHUS.

Mukpomunp. Mogenu atoma, cyllectsoBaBLluMe A0 Havana XIX. Nctopus OoTKpbITUMSA U OENCTBUSA raribBaHUYEeCKoro arieMeHTa. Mictopus cosgaHus
anekTpoopHoM MaLuuHbl. OnbIT BonbTa. ONekTpuyeckuii Tok B SNeKTponnTax.

HemoHcmpayuu: 1. Mogenn atomoB. 2. [[anbBaHnyeckne anemeHTbl. 3. QnekTpodopHon MalumHbl. 4. OnbiTel BonbTa u ManbeBaHu.

JlabopamopHbie pabomei: 1. Co3gaHue ranbBaHNYECKNX 3NIEMEHTOB M3 NOAPYYHbIX CPEACTB. 2.

ONEeKTPUYECKUIN TOK B XXMAOKOCTAX CO34aHUS «30510TOrO KI4YmKay .

Xapakmepucmuka 0CHO8HbIX 8UO08 OesmesibHOCMU:

YnpaBnsaoT CBOen No3HaBaTeNbHOM 1 y4eOHOM AeATEeNbHOCTbI0 MOCPEACTBOM NOCTAHOBKM LiENewn, NaHUPOBaHUSA, KOHTPOSS, KOPPEKLMM CBOMX
OENCTBUN N OLEHKM yCnewHoCcTn yceoeHus. CpaBHMBAOT Cnocob 1 pesynbTaT CBOUX AEWCTBMI € 06pasLiom — iMcToM conpoBoxaeHusa. ObHapyxmBatoT
OTKNOoHeHUA. O6ayMbIBAOT MPUYMHBI OTKITOHEHMI. OCyLLECTBNSAOT CAMOKOHTPOSb Y B3aMMOKOHTPOSTb.

VMcnonb3oBaHue nameputenbHbIX NpnbopoB. BeinonHeHne nabopaTopHbIX U NpakTuieckmnx paboT. AnarHocTuka n ycTpaHeHne HencnpaBHOCTEN
npnbopoB. BeiCTpanBaHne runotes Ha OCHOBAHMM UMEIOLLMXCA AaHHbIX. KOHCTpyMpoBaHMe n MogennpoBaHue.

OneKkTpoMarHuTHbIE ABREHUS.

MarHuTHOe none B BewecTBe. MarHutHas aHomanusa. MarHuTHble Oypu. PasHOBUOHOCTY 3NeKTPON3MepuTENbHbIX NpMbopoB. PasHoBMAHOCTH
anekTpoasuraTenen.

HemoHcmpayuu: 1. HarnsagHocTb NoBeAeHMs BELECTB B MarHMTHOM nose. 2. lNpeseHTaumm 0 MarHUTHOM nose 3emnm 1 0 MarHUTHbIX Bypsax. 3.
[leMoHCTpauns pasHOBUOHOCTEN 3NEKTPOM3MEPUTENbHbBIX NPUBOPOB. 4. HarnsgHoCTb pa3HOBMAHOCTEN 3NeKTpoaBuraTenen.

JlabopamopHsbie pabombi: 1. ViccnenoBaHve pasnnyHbIX 351EKTPOU3MepUTENbHbIX NPUBopoB.

Xapakmepucmuka 0CHOBHbIX 81008 OesimeslbHOCMU:



YnpaBnsawT CBOEN NO3HaABATENBbHOM U y4eOHON AEATENbHOCTLIO MOCPEACTBOM MOCTAHOBKU LiENeN, NIaHMPOBaHWS, KOHTPOMS, KOPPEKLMM CBOUX
OENCTBUIA N OLLEHKN YCMELLHOCTN YyCBOEHUSA. CpaBHMBAKOT cnocob m pesynbTaTt CBOUX AENCTBUIA C 06pasLIOM — MMCTOM conpoBoxaeHusa. OOHapyxumBaroT
OTKIOHeHUus. O64yMbIBaOT NPUYNHBI OTKITOHEHUI. OCyLLECTBNAIOT CAMOKOHTPOSb 1 B3aUMOKOHTPO/b.

OnTnyeckue siBreHus.

McTouHMKKM cBeTa: TENNOBLIE, IIOMUHECLEHTHbBIE, UCKYCCTBEHHbIE. N3roToBneHne kamepbl - 06¢ckypa 1 nccnegoBaHne n3obpakeHns ¢ NoMoLLbo
moaenn. MHorokpaTHoe nsobpaxkeHne npeagmeTa B HECKOMbKUX NITOCKMX 3epkanax. 3roToBnTb NEpPMCKON 1 C ero NOMOLLIbIO NPOBECTN HabnoaeHWS.
lMpakTnyeckoe UCNonNb3oBaHMe BOTHYTLIX 3epkars. 3puTenbHbIE UNIH03UK, NopoXaaeMble NpenomMreHmem ceeta. Mupaxu. Passutrne BOOKOHHON OMTUKN.
Vicnonb3oBaHme 3aKOHOB CBeTa B TEXHMKE.

LemoHcmpauuu: 1. Pa3nuyHble UCTOYHMKN CBETA. 2. N3obpaxeHune npegMeTa B HECKONBbKNX NIOCKMX 3epkanax. 3. MI3obpaxeHne B BOrHYTbIX
3epkanax. 4. /icnonb3oBaHMe BOIOKOHHOW ONTUKMN.

5. YcTponcTBo hoToannapaToB, KMHOMPOEKTOPOB, KanengoCKomnoB.

JlabopamopHsbie pabombi: 1. I3roToBneHne Kamepsbl - 06ckypa 1 nccrnegoBaHue n3obpakeHusi ¢ NOMOoLLb0 Mogenu. 2. lNpaktnyeckoe npumMmeHeHne
nnockmx 3epkan. 3. NpakTnyeckoe ncrnonb3oBaHne BOrHyThIX 3epkar. 4. /3rotoBneHne nepuckona n HabniogeHnsi ¢ MOMOLLbIO MOLENM.

Xapakmepucmuka 0CHOBHbIX 81008 OesimeslbHOCMU:

YnpaBnawT CBOEN No3HaBaTENbHOM U y4eOHON AeATENbHOCTLI0 MOCPEACTBOM MOCTAHOBKU LiENEN, NITaHNPOBaHNS, KOHTPONS, KOPPEKLUM CBOUX
OEeNCTBMI N OLLEHKN YCMNELLHOCTN YCBOEHUSA. BblaensatoT n dhhopMynupytoT No3HaBaTenNbHYHO Lenb. BbiaensaT KONMYeCcTBEHHbIE XapaKTEPUCTUKM OO BHEKTOB,
3agaHHble crioBamu. MNpUHMMatOT No3HaBaTENbHYIO LIESb M COXPAHSAIOT ee Npw BbIMNOMHEHUN y4ebHbIX aenicTBuin. OCo3HalT CBOM AeNCTBUSA. IMerT HaBbIKK
KOHCTPYKTUBHOIO 0OLLEHNsI B ManbIx rpynnax. YenoBek v npupoaa

ABTOMaTMKa B HaLLEM XU3HW. [prMepbl UCNONb30BaHNA aBTOMAaTUYECKMX YCTPOMCTB B HayKe, HAa NpOM3BOACTBE U B ObITy. CpeacTtea ceasun. Paguo n
TeneBugeHve. AnbTepHaTUBHbIE UCTOYHUKM 3Heprun. Buabl anekTpocTaHumin. HeobxoamMmMocTb 3KOHOMMM NPUPOLHbIX PECYPCOB U UCMONb30BaHUS, HOBbIX
9KOMOrNYHbIX 1 6e30nacHbIX TEXHONOrMn. Hayka n 6e3onacHOCTb Nogen.

HemoHcmpayuu: 1. doTomMaTepuansl U cnangpl No Teme.

JlabopamopHsbie pabombi: 1./13y4yeHne AencTBUn CpeacTs CBA3N, Ppagmo U TeNeBUaEHNS.

Xapakmepucmuka 0CHOBHbIX 8UO08 OessmesibHOCMU:

CamocTosaTenbHo dopmMynupytoT no3HaBaTenbHYyO 3agauvy. YmetoT (nnn pa3BUBALOT) CMOCOOHOCTb C MOMOLLbHO
BOMNPOCOB A00bIBaTh HEAOCTALLYI0 MHpopMaLMIO.

9 knacc KuHematuka

Cnocobbl onMcaHmsa MexaHn4eckoro AsmxkeHus. Cuctema oTcuyeTa. MpsamonuHenHoe aBwxeHue. MNpAMONUHEHOE paBHOMEPHOE ABWXKEHMNE
no nnockocTu. NepemeLLeHne n CKOPoCTb NPY PaBHOMEPHOM NPSAMONMHENHOM ABWKEHUN MO NNOCKOCTU. OTHOCUTENBHOCTbL ABWKEHNA. CroxeHne
OBWKEHUR. MprHUMN HE3aBUCUMOCTW OBVXKEHWIA.

KpuBonuHenHoe asumxeHune. [IBmkeHne tena, bpoLeHHOro noa yrriiom K ropnusoHTy. PaBHoOMepHOe ABWXKEHME NO OKPYKHOCTU. YTnoBasi CKOPOCTb.
Mepwnoa n yactoTta BpaLleHnsa. CKOpOCTb 1 YCKOPEHNE MPY PaBHOMEPHOM ABWXXEHWMW MO OKPY>KHOCTMW.

JlabopamopHbie pabombi:

N3yyeHne gBmxkeHus cBOOOAHO NajaroLwero Tena.

N3yyeHne ABUXKEHMS MO OKPYXHOCTMW.

lNpumepHbie meMbi MPOEKMHbIX U uccriedosamesibCKkux pabom:



OnpepfeneHne CKOPOCTM PaBHOMEPHOTO ABMXKEHNS MPY UCMONb30BaHUM TpeHaxepa «beroBasi JOPOXKKay.

NcTopuryeckasi peKOHCTPYKLMSA OnNbITOB ["anunes no onpefeneHunio yckopeHus cBo6oaHOro nageHust Ten.

MpuHUMNBLI paboTbl MPMBOPOB A1 U3MEPEHUSA CKOPOCTEN U YCKOPEHWIA.

MNMpumeHeHe cBOGOOHOIO NageHWs Anst U3BMepPeHUs peakLMmn YernoBeka.

PacueT TpaekTopun ABWXEHUs NepcoHaxen pacckasos P.Pacnsa.

Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTeHME N 06CyXaeHMe TeKCTa cTaTen MHTEPHET-CanToB, 06CyXaeHe 4OoKNagoB u

npes3eHTaunin, COCTaBreHNE U peLLEeHne 3afad, obcyxaeHne cnocobor pelueHus (nogrotoeka k OIS no dusnke).

OnHamuka

NHepumanbHble cuctembl otcyeTa. Cuna. 3akoHbl HbloToHa. [IBuxkeHue Tena nog AedCcTBUEM HECKOSbKUX CUI. [IBXEHME CUCTEMbI CBSI3aHHbLIX
Ten. JuHamvka paBHOMEPHOTO ABWKEHWUS MaTepuarnbHOM TOYKU MO OKPY>KHOCTM.

Knacchkl cun. 3akoH BceMupHoro TaroteHus. [smxeHne nnaHeT. VickyccTBeHHble cnyTHUKKM. ConHevHas cuctema. Mictopusa passutus
npegcrtasneHni o BceneHnHon. CTpoeHue n aBosntoums BceneHHonm.

JlabopamopHbie pabombi:
M3mepeHne Macchl Terna ¢ UCNonb30BaHMEM BEKTOPHOMO PasfioXXeHNst CUMbl.

N3yyeHmne KnHemaTuKn 1 AMHAMUKN PaBHOYCKOPEHHOMO ABWKEHUSA (Ha npumepe MallunHbl ATByaa).
N3yyeHne TpeHUs CKOMNBXEHUS.

lMpumepHbie meMbl MPOEKMHbIX U uccriedosamesibCKkux pabom:

NcTopuueckas pekoHCTpYKLMS onbiToB KyroHa u AMOHTOHA MO onpeaeneHunto BENMYMHBI CUMbl TPEHUSI CKOTbXXEHUS.
MepBble UCKYCCTBEHHbIE CMYTHUKM 3eMIN.

Kak oTnunyatotcss MmexaHu4eckme npouecchl Ha 3emne OT MexaHn4eckux npoueccos B kocmoce? Tena COnMHEYHON CUCTEMBI.
OTKpbITUA Ha KOHYKKE nepa.
Xapakmepucmuka 0CHO8HbIX 8U008 desimesibHOCMU: YTeHVE N 06CyXXaeHMe TeKCTa CcTaTen MHTEPHET-CanToB, 0bCyXaeHe OoKNagoB U

npeseHTaunn, CoCTaBreHne N pelleHne 3agad, obcyxaeHme cnocobos pelueHns (nogrotoska k O3 no dusuke).
MUmnynbc. 3aKkOH coxpaHeHUsA umnyrbca

Mmnynbc. MIameHeHne nmnynbca matepuanbHon Touku. Cuctema ten. 3akoH COXpaHeHUsa nMnyrbCca.
lNpumepHbie meMbl MPOEKMHbIX U uccriedosamesibCKkux pabom:
PeakTnBHOE OBMXEHME B NPUPOAE.
PaccnegoBanue [Tl ¢ noMoLLbio 3aKOHa COXpaHeHWs1 UMMynbca.
Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTeHME N 06CYyXXOEeHMEe TeKCTa cTaTen MHTEPHET-CanToB, 0bCyXaeHe OoKNagoB U

npeseHTauun, CoCTaBneHne 1 pewweHne 3agad, obcyxgeHne cnocobos peleHmns (nogrotoeka k O'D no dusuke).
CraTtuka

PaBHoBecue Tena. MoOMeHT curbl. YCroBus paBHoBecust TBepaoro tena. [Npoctble MexaHn3Mmbl.
JlabopamopHbie pabombi:

OnpeaeneHne LEHTPOB Macc pasnunyHbix Ten (Tpu cnocoba).
lNpumepHbie meMbi MPOEKMHbIX U uccriedosamesibCKkux pabom:
MpumeHeHre NPoCTbIX MEXaHU3MOB B CTPOUTENBLCTBE: OT 3eMNAHKM A0 Hebockpeba. ViccrnegoBaHue KOHCTPYKLUMM Benocuneaa.



Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTEeHME N 0BCYy)XaeHMe TeKCTa cTaTen MHTEPHET-CanToB, 0bCyXaeHne 4OoKNagoB u
npes3eHTaunin, CoCTaBreHNE 1 peLLEeHne 3agad, obcyxaeHmne cnocobor pelueHns (nogrotoeka k OIS no dusumke).
MexaHuyeckue kone6aHusa v BOMHbI
MexaHnyeckme konebaHusi. NMpeobpasoBaHne 3HEPTUM NPU MEXAHNYECKUX konebaHusix. MaTtemaTniecknii u NpY>XUHHbIA MasTHUKU. CBOGOAHEIE,
3aTyxalLime n BblHYXAeHHble kKonebaHus.
PesoHaHc.
MexaHunyeckne BomnHbIl. [nnHa 1 CKOPOCTb BOSHbI. 3BYK.
JlabopamopHbie pabombi:
N3yueHne konebaHuin HUTAHOTO MasTHUKA.
lMpumepHbie meMbl MPOEeKMHbIX U uccriedosamesibCkux pabom:
CTpyHHble My3blKarbHble UHCTPYMEHTBI.
KonebaTenbHble cMCTEMbI B NPUPOAE U TEXHMKE.

Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTeHME N 06CyXaeHne TeKCTa cTaTen MHTEPHET-CanToB, 0bCyXaeHe 4OoKNaaoB U
npeseHTauun, CoCTaBneHne 1 peweHne 3agad, obcyxaeHne cnocobos pelueHuns (nogrotoeka k O3 no dumsmke).

OneKTpoMarH1UTHbIe KonebaHUs U BOJIHbI

MNepemMeHHbIn anekTpudecknin Tok. KonebaTenbHbin KOHTYP. BbiHyXAeHHbIe 1 cBoboaHble OM konebaHus.

OM BOIHbI M UX CBOWCTBA.

lMpumepHbie meMbl MPOEKMHbIX U uccriedosamesibCKkux pabom:

MpuHUMNBLI PaanoCBA3N N TENEBUAEHUS.

BrivaHne OM nanyyeHuit Ha XunBble OpraHn3Mbl.

M3rotoBneHue yctaHOBKM A58 AEMOHCTpauun onbitos no AMI.

OnekTpomarHuTHoe nsnyyeHne CBY-neun.

NcTopuueckas pekoHCTpyKLUmS onbiToB AMmnepa.

Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTeHVEe N 06CyXXaeHMe TeKCTa cTaTen UHTEPHET-CanToB, 0bCyXaeHe OoKNagoB u

npeseHTaunn, CoOCTaBneHne 1 pewweHne 3agad, obcyxxaeHune cnocobos pelueHuns (nogrotoeka k O3 no dumsmke).

OnTtuka

NcTouHmkm ceeTa. [lenctensa cBeta. 3akoH NPSIMONIMHEHOIO pacnpocTpaHeHUs cBeTa. 3akoH oTpaxkeHust cBeTa. [ocTpoeHne nsobpaxeHuin B
NSIOCKOM 3epkKarne.
3aKkoH npenomneHns ceeTa Ha NOCKOM rpaHuLe ABYX OOHOPOAHLIX Npo3payvHbIxX cped. MNpenomneHune ceeta B npusme. [lucnepcus ceeta. AsneHue

NOMHOrO BHYTPEHHEro oTpaXeHus. JInH3bl. TOHKMe NnH3bI. [TocTpoeHne n3obpaxeHuin, co3gaBaemMblX TOHKMMK NMH3amMu. [na3 n 3peHune. OnTuyeckue
npubopsl.

JlabopamopHbie pabombi:

OKkcrnepumeHTanbHasi NPOBEepKa 3akoHa OTpaXKeHusi ceeTa. MamepeHue nokasaTterns npernioMneHust Boapl.
M3mepeHne oKyCHOro pacctosHmnst cobupatoLLemn nmH3bI.

lNpumepHbie meMbi MPOEKMHbIX U uccriedosamesibCKkux pabom:

McTopus nccnenoBaHus CBETOBbIX SBSIEHUN.



McTopunueckasn pekoHCTpyKuna Teneckona Manvnes.
M3rotoBneHne kanemngockona.
Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMU: YTEeHME N 06CYyXOEeHMEe TeKCTa CcTaTen MHTEPHET-CanToB, 0bCyXaeHe 4OoKNagoB u
npeseHTauun, CoCTaBneHne 1 pewweHne 3agad, obcyxgeHne cnocobos pelueHuns (nogrotoeka k OD no dusuke).
®du3mka atoma U aTOMHOro sigpa
CTtpoeHune atoma. lNMornouleHne n ncnyckaHve ceeta atomammu. ONTUYeCcKUe CNeKTpPbI.
OnbiTel Pe3epgopaa. NnaHetapHas mogenb atoma. CTpoeHne aToMHOro sigpa. 3aps40Boe 1 MaccoBoe Yucna. AnepHble Curbl. QHeprus CBA3M
aTOMHbIX siAep. 3akoH pagnoakTMBHOro pacnaga. Anbda- n 6eta-pacnagpl. [paBuna cMmeLleHus.
AnepHble peakuun. [leneHve n cuHTes aaep. AnepHas aHepreTuka. IctouHmkn aHeprumn ConHua v 3sesq.
PerncTpaums saepHbIX N3ny4yeHnin. BnnsiHme paamnoakTUBHBIX U3ITyYEHUI Ha XMBble OpraHnaMbl. [Jo3nmeTpus. konorndeckme npodnemMbl SaepHON
3HEpreTuKu.
lMpumepHbie meMbl MPOEeKMHbIX U uccriedosamesibCkux pabom:
NcTopusa nsyyeHns atoma.
Namepenne Kl conHeyHon GaTapewn.
HeBnanmble n3nyyeHns B CNEKTPE HArpeTbIX Ter.
Xapakmepucmuka OCHO8HbIX 8UA08 OesimefibHOCMU: YTEHNE N 0OCYyXOEeHne TeKCTa CTaTen MHTEPHET-CanToB, 06CyXaeHe AOKNaa0B U
npeseHTaunn, CocTaBrneHne 1 pelleHne 3agad, obcyxxaeHme cnocobos pelueHns (nogrotoeka k OIS no dusuke).

®dopMbi opraHusaumm obpasoBartenibHOro npouecca:

— rpynnosasi; — WHAMBKUAYanbHas; — poHTanbHas. Begywme

TEXHOMNOruu:

Mcnonb3yoTcst anieMeHTbl CreAyoLLIMX TEXHOSOMMIA: NPOeKTHas, NPoGIeMHOro oby4eHust, MHPOPMAaLMOHHO-KOMMYHVKALIMOHHAS, KPUTUYECKOTO
MbILLMIEHNS, NPOBeMHoro avarora, urposasi. OCHOBHble MeToAbl paboThl Ha YpoKe:

Beaywmmm metogamu obydeHns ABNATCA: YaCTUYHO-NIOUCKOBOW, METOA MaTEMaTUYECKOr0 MOAENMPOBaHUS, akcoMaTYeckuii Metod. ®opMbl
KOHTpoOnNSi:

Tak kak aToT KypC ABnAeTCA AONOJTHUTE IbHbIM, TO OTMETKa B Sannax He cTaBuUTCS. y‘-laLLl,VII;ICFl Y4UTCA oueHnBaTb cebsaun Opyrnx cam, 4Tto
no3BonseT pa3BMBaTb YMEHUS camoaHanuaa 1 cnocobCcTByeT pa3BuUTMIO CAMOCTOSITENIbHOCTU, KaK CBOWCTBY NIMYHOCTYM yYaLLerocs.
BbisiBnenuve NMPOMEXYTOYHbIX N KOHEYHbIX pe3yrnbTaToB y4allnXca NponcxoanT 4Yepes

NPaKTN4eCKyro OeATENIbHOCTb; 3a4€THbIE pa6OTbIZ

* TemaTmyeckasi nogdopka 3afay pasnmMyHoro YpoBHS CIOXHOCTM C NPeACTaBNeHNEM pa3HbIX METOOB PELLEHNS B BUAE TEKCTOBOIO
AOKYMeHTa, npe3eHTauuu, pnaw-aHMMauumn, Bugeoponuka unm web — ctpanuubi (canta)

* BbICTaBKa NPOEKTOB, Npe3eHTauuii;

* AEMOHCTpaUus IKCNepUMeHTa, Ka4eCTBEHHOW 3a4a4n C Ka4eCTBEHHbIM (YCTHbIM UMW B BUAE NPUMNOXKEHWS, B TOM YKChe, Npe3eHTaumen) onmcaHmem
npoLiecca Ha 3aHsaTuK, pectTuBane aKCNepUMeEHTOB; ouandeckne onumnuabl.






KaneHpapHo-TemMaTu4ieckoe nrnaHMpoBaHue 7 Knacc

No KonnuectBo Hcnonw3zoBanue obopynoBanus LleHTpa
Tema 3anaTHA
n/ 4acoB . « Touku pocta»
No OcHoBHbIE BUBI y4EOHOH €ATEILHOCTH
i TEOp | HpaKTH
us Ka
1. BBenenmne (14) [TpuBoIUTH MpUMEPHI OOBEKTOB
u3ydeHus pusuku (pusndeckue
1 : Beonmoe  saHsTHE. Hemn ABIICHUS, PUINYECKOE TEJIO, BEIIECTBO,
. " 3az[gqp1 Kypca. 1 dmsnueckoe mone). Habmonats n
CXHHKA OC30MACHOCTH. AHATM3UPOBATH (PUBNUYCCKUE SIBICHUS
2. Poab 3KkcepuMeHTa B JKU3HU YesaoBeka (34) (HKCHPOBATH H3MEHEHHS CBOICTB
00BEKTOB, CPAaBHUBATH UX U 0000IIATH).
Cucrema eIUHMUILL, OHITHE O
2 1 1 [To3HAaKOMUTBCS C FIKCIIEPUMEHTATILHBIM
MPSIMBIX U KOCBEHHBIX U3MEPEHMSX
~ METOJIOM HUCCIIEI0BAHUS IIPUPOIBI
OU3NYECKUN IKCIEPUMEHT.
(BOCIIpOU3BOIUTE, PUKCHUPOBATH
Bunsr pusuveckoro .
U3MEHEHUs CBOMCTB OOBEKTA,
skcnepuMeHTa. [lorpemuocts
2 2 . 1 aHanuzupoBaTh. COOpKa npubOpoB U
n3MepeHnus. Buapl norpentocreit .
i KOHCTpyKUuH. Mcnonb3oBanue
n3mepeHus. Pacuér norpemuoctu
M3MEPUTENIbHBIX TPHOOPOB.
U3MEpPEHUSL.
P Beinonnenue 1abopaTopHbIX U
MPaKTUYECKUX paboT. JluarHoctuka u
yCTpaHEHUE HEUCIPAaBHOCTEH MpHOOPOB.
JIaGoparopHasi BeicTpanBaHue runoTe3 Ha OCHOBaHUHU
3 3 |pabora 1 UMEIOIINXCS JaHHBIX.

«3mepenne o0bema TBEpAOro
tenay. [IpaBuna opopmieHus
nabopaTopHON pabOTHI.

3. Mexanuka (84)

Amnanu3 tabaui, rpadukos, cxem. [Touck




PaBHOMepHOE 1 HEpaBHOMEPHOE
JIBUKEHUS.

I'paduueckoe npeacraBieHne
JBUKCHHSI.

Pemenue rpaduyeckux 3amay,
pacyer IyTu U CpeHeil CKOPOCTH
HEPaBHOMEPHOT'O JIBHKCHHUS.

[TonsiTHE MHEPLUH U HHEPTHOCTH.
LlenTpoOesxHas cuia.
[TpumeHeHne 1aHHBIX
(U3NIECKUX MTOHATHH B
KH3HEAESATEILHOCTH YEJIOBEKA.

Cuia ynpyrocTtu, cujia TpeHus

10

JIaGoparopHas
paborta

«HccnenoBanue 3aBUCUMOCTH|

CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B

MIpYXUHE, OT CTeNeHu aedopMannu

IPY>KUHBD».

00BsicHEHUS! HAOTIOaeMbIM COOBITUSIM.
Onpenenenue CBOUCTB MPUOOPOB 110
yepTerkaMm U MOJIEsIM. AHATTU3
BO3HUKAIOIINX MTPOOJIEMHBIX

cutyanuii. I306paxarsb cucremy
KOOpJMHAT, BEIOUpATh TEJO OTCUéTa U
CBSI3BIBATD €0 C CUCTEMOM KOOPAMHAT.
Hcnonk30BaTh CUCTEMY KOOPAMHAT AJIs
W3YYCHUS MIPSIMOJIUHEHHOTO IBUKCHHUS
tena. COopka nmpubopoB u
KOHCTpyKuui. Mcnosnb3oBanue
U3MEPUTENIbHBIX TPHOOPOB.
Beimonnenme 1abopaTopHbIX U
MPaKTUYECKUX padot. Jluarnoctuka u
yCTpaHEHUE HEUCTPAaBHOCTEH MPHOOPOB.
BricTpanBaHue TMIIOTe3 Ha OCHOBAHHUH
UMEIOIIUXCS TAHHBIX.
KoHcTpynpoBanue 1 MO/I€TTMPOBAHNE.
Brimonnenue 3aganui




11

JlabopaTopHas pabota
«Omnpenenenne kKodpduureHTa
TPEHUs Ha TPHOOMETpE».

10 YCOBEPIICHCTBOBAHUIO IPUOOPOB.
Pa3paboTka HOBBIX BApUAHTOB OIBITOB.
Pa3zpaboTka u npoBepka METOAUKHU
SKCIIepUMEHTaIbHOU padoThl. PaboTa B
MaJIbIX Tpynmnax. AHAIU3UPYIOT,
BBIOMPAIOT U 00OCHOBBIBAIOT CBOE
peuienue, nercreus. [IpencraBnenue
pe3yJIbTaTOB NIAPHOM, IPYIIIOBOU
JIeSITENIbHOCTH. Y4acTue B AUaJore B
COOTBETCTBUU C IIPABUJIAMH PEYEBOI0
MOBE/ICHU.




12

JIaGoparopHas

pabora

«HccnenoBanye 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUSI.

4. T'mapocratuka (124)

13

[TnoTHOCTE. 3anaya naps ['epona.

Amnanun3s tabaui, rpagukos, cxem. [Torck
00BsicHEHUS! HAOII0JaEMbIM COOBITHSIM.
OnpeneneHue CBOUCTB MPUOOPOB 11O
yeprexam U MoJeNsiM. AHaIIn3
BO3HHUKAIOIINX MTPOOJIEMHBIX CUTYaIUH.
Coopxka mprubOpOB ¥ KOHCTPYKITHH.
Hcnonb30BaHue U3MEPUTEIbHBIX
npuOopoB. BrimomHeHHe 1a00paToOpHBIX
U TpaKkTHUecKuX padot. J[marnoctuka u
yCTpaHEHUE HEUCTIPAaBHOCTEH MPHOOPOB.
BeicTpanBanue runoTe3 Ha OCHOBaHUU




14

Pemienue 3a71a4y moBLIIIIEHHON
CJIOKHOCTH Ha pacyeT TUIOTHOCTH
BEIIECTBA.

15

Perienue 3aa4 moBeIIIEHHON
CJIOKHOCTH Ha pacyeT MIOTHOCTH
BEIIECTBA.

uMeromxcs qaHHbix. KonctpynpoBanue
u MozenupoBaHue. Pabora B MasbIx
rpynnax. AHaJIu3UpYIOT, BEIOUPAIOT U
000CHOBBIBAIOT CBOE pellIEeHUE,
nercrsus. [IpencraBinenue pe3ysbTaToB
MapHOM, FPYIIOBOM AEATEIbHOCTH.
[TonroroBka cooOIIEHNI U TOKIIAI0B.
VYyactue B Auanore B COOTBETCTBHUHU C
IIpaBUJIaMU PEYEBOTO ITOBECHUS.




16

JlaBneHue )XUAKOCTH U raza. 3akoH
[Tackans.

17

CooOmaromuecs COCy/bl.

18

JIaGoparopHas
pabota
«M3roToBienne Mozaenu (hOHTaHA»




19

JlaboparopHas
pabora
«M3rororiienue Moenu (hOHTaHA

20

3akon Ilackans. JlaBineHue B
JKUJIKOCTSIX U raszax.
I'mapaBnuyueckue MalIuHbI.
CooOmiaromuecs COCy/bl.

[[JT Releon ¢ matunkom gasinenus 10 klla




Brerrankusaromias cuia. 3aKk0oH
Apxumena.

211 9
JlaGopaTopHas pabora
«BpIsICHEHUE YCIIOBUS TUIaBAHHS
T,

22 | 10




23

11

bnok 3aga4d Ha 3akoH Ilackais,
3aKOH Apxumena.

24

12

bnok 3aga4y Ha 3akoH Ilackans,
3aKOH Apxumezna.

[[JI Releon ¢ naTturikom naBnenus 10 xIla

[[JT Releon ¢ matunkom gasinenus 10 klla

5. Cratuka (104)

Ananu3 Tabmui, rpaduxos, cxem. [Touck
00BsICHEHUST HAOTIOJAEMBIM COOBITHSIM.
Omnpenenenue cBOMCTB MpUOOPOB MO
yepTerkaMm U MOJIEsIM. AHAITU3
BO3HUKAIOIIHUX TPOOJIEMHBIX

cutyanuii. Habmonate neiicteue




25 Bbiok. Peruar.
PaBHOBecue TBepABIX Tell. Y CIOBHS]]
paBHOBecHsl. MOMEHT CHJIBI.
[IpaBHuI0 MOMEHTOB.

26

27 Hentp TsxecTu. MccnenoBanue

MMPOCTBIX MCXAHU3MOB. ITo3HakOMUTBCS
C

PA3JIMIHBIX MEXaHUYCCKUX
CHUCTEM.

¢bu3nueckoil Mosienb0 «aOCOTIOTHO
TBEPAOE Tenoy». Pemats 3aga4un Ha
pUMEHEHHE YCIOBUs(TIPaBUIIA)
paBHOBecwHsl peryara. [IpumeHsTh
ycioBHe (MpaBUII0) PaBHOBECHS pblyara




28

KoMOuHMpOBaHHBIC 3a7a49H,
HCIIOJIBb3YS YCJIOBHSI pAaBHOBECHS.

29

KOM6I/IHI/IpOBaHHHC 3aJa4du,
HCIIOJIB3YA YCJIOBUSA PABHOBCCH.

JUIsl OOBSICHEHHUS JEMUCTBUSI pa3IU4HbIX
MHCTPYMEHTOB, UCIIOJIb3YEMbBIX B
TexHHKe U B ObITy. COOpKa mpuOOpoB u
KOHCTpYKIui. Mcnosib3oBanue
M3MEPUTENBHBIX TPUOOPOB. Bhimonnenue
71a00PaTOPHBIX U MPAKTHYECKUX PadoT.
JlnarHocTruka u ycTpaHEeHHe
HEUCIPABHOCTEH NMPUOOPOB.
BricTpauBaHue runoTe3 Ha OCHOBaHUU
uMeronmxcs JaHHbix. KoncTpynpoBanue
U MoJienupoBaHue. Boinonnenue
3aJJaHUH 10 YCOBEPILICHCTBOBAHHIO
npubopoB. PazpaboTka HOBBIX
BapHaHTOB OMbITOB. Pa3paboTka u
IIPOBEPKA METOJUKU
HKCIIEPUMEHTATBHOM padoThI.

Pabora B MasbIX rpynmnax.
AHaIM3UpPYIOT, BEIOUPAIOT U




30

PaGora Hayx npoekToM «BIIOKm».
JlaGopaTopHas pabota
«M3roToBnenue padoraromieit
cucteMbl 0J10K0B». OdgopmiieHne
paboTHL.

000CHOBBIBAIOT CBOE pELICHUE,
neiictBus. [IpeacraBnenue pe3ynbTaToB
MAPHOM, TPYIIIOBOU JAESATEIbHOCTH.
[Toaroroska coOOILIEHUNA U TOKIAIOB.
OCyILIECTBIISIIOT CAMOOLICHKY,
B3aMMOOIICHKY JIESITEIbHOCTH. YYacTue B
JIMajore B COOTBETCTBUU C MPABUIIAMH
pPEYeBOro MOBEICHUS.




31

PaGora Hayx npoekToM «BIIOKm».
JlaGopaTopHas pabota
«M3roToBnenue padoraromieit
cucteMbl 0J10K0B». OdgopmiieHne
paboTHL.




32

PaGora Hayx npoekToM «BIIOKm».
JlaGopaTopHas pabota
«M3roToBnenue padoraromieit
CHCTEMBI OJIOKOBY.

33

Odopmienue paboTHI.




34

10

3aH_II/ITa ITPOCKTOB.




KaneHpapHo-TemaTu4yeckoe nnaHupoBaHue 8 Knacc

No Tema 3amsTIs KonnuectBo Hcnonw3oBanue obopynoBanus LlenTpa
n/ Ne 1acoB XapakTepucTrKa BUJOB JIEATEIBHOCTH « Touku pocta»
I B TEeOp |mpaktu oOyJaromuxcs
us Ka
1. Beenenue (14) CaMOCTOSTEIIFHO
OpMYIH T MMO3HABATEIIbH
1 1 BBoanoe 3ansrue. Hemm (bopmynmpyro o
3a7a4y. Y MEIOT € MOMOLIBIO BOIIPOCOB
1 3aNaTH Kypea. 1 00BIBaTH HEJIOCTAIO
TexHuka 6€30MaCHOCTH. g A HIYIo

2. TensioBble siBjeHust (12 )

uHpopmanuto. McnonszoBanue
U3MEPUTENBHBIX MPUOOPOB.




Pa3nooOpa3zue TernaoBbix
sBieHUU. TermioBoe pacuimpeHue
TeJ.

JlaGopaTopHnas pabota
«I3MeHeHus ITUHBI TeNa IPH
HArpeBaHUU M OXJIKICHUNY.

Tennonepenaya Habmonenue
TEIIONPOBOJHOCTH BOJIBI
BO3/1yXa.

JlaGopaTtopHnast pabota
«3mepenue yaenbHou
TEIUIOEMKOCTHU Pa3JIMYHbIX
BEILECTBY.

[1naBiieHrEe U OTBEPAECBAHUE.
JlaGopatopHas pabota «OTauBKa
napaMHOBOTO COJIJIATUKAY

JlaGopaTtopHast pabota
«Habnronenue 3a niaBiIeHUEM
TbJIa»

Pemenne OJIMMITHAJTHBIX 3aJa4
Ha YPaBHCHUC TCIJIOBOT'O OanaHca

Pemenne onumnmaaHeIx 3a1a4
Ha Pacuy€T TEIUIOBBIX IIPOLIECCOB

10

JlaGopaTopus kpuctamorpadpuu.

11

10

Hcnapenue u KoHAEHCAIUsI.
OT 4ero 3aBUCUT CKOPOCTH
UCIIapEHUs KUIKOCTH?

12

11

Cocras aTMocgepsl,
HaOII0IeHUE nepexoja
HEHACBIIIIEHHBIX ~ [apOB B
HACBIIIICHHBIC.

BrinonHenue 1abopaTopHbIX U
HPaKTUYECKUX paboT. JluarHocTuka u
yCTpaHEHHUE HENCIIPaBHOCTEN
npubopoB. BeicTpanBaHue runores Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.
KoHcTpynpoBaHue 1 MOE€TIMPOBAHNUE.
Belnmonsenue 3aganui no
YCOBEPLIEHCTBOBAHUIO ITPUOOPOB.
Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka u npoBepka METOIUKU
JKCIIEpUMEHTaIbHOU padoThl. PaboTa B
MaJIbIX TpyHnax. AHaIU3UPYIOT,
BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewenue, aeictsus. [IpencraBnenue
pe3ynbTaTOB MapHOM, IPYNIIOBOU
JEATEIIBHOCTH. ¥YYacThe B AUAJIOTE B
COOTBETCTBUU C NPAaBUIAMH PEUYEBOI0O
MIOBE/ICHUS.

[[JI Releon ¢ maTumkoM TemriepaTypbl

[[JI Releon ¢ qaTynkomM Temreparypsl

[[JI Releon ¢ naTunkoM TemnepaTypsl

[[JI Releon ¢ naTunkoM TemnepaTypsl




BnaxnocTs BO31yxa Ha

[T Releon ¢ 1aTunKoOM OTHOCUTEIBLHOM

13| 12 1
pa3HbIX KOHTUHEHTAaX BJIAYKHOCTH
3. DuekTpuyeckue sijeHus (84) YnpasistoT CBOEH MMO03HABATEIIBHON U
yueOHOM NesTeIbHOCTHIO TOCPEICTBOM
MuKpoMHD. Mozemu MOCTAaHOBKH LIeJIeH, TUTAHUPOBAHUSI,
141 1 proma, 1 KOHTPOJISL, KOPPEKLIUH CBOUX JAEUCTBUI
CYIIECTBOBABILKE /10 Havanma X1X Y OLIEHKH YCIIEIIHOCTH YCBOEHHUSI.
15| » HcTtopust OTKpBITHS U JEHCTBUS 1 CpaBHHBAIOT CIIOCO0 1 Pe3yIbTaT [[JI Releon ¢ maTymkamu :raapBoMeTpa ,
TAJIbBAHUYCCKOI' O BJICMCHTA CBOUX I[eﬁCTBHﬁ C 06pagH0M — JIUCTOM [HAIIPAKCHUSA
16| 7 Hcropust co3nanus 1
AMEKTPOPOPHOI MAIITMHBI
17| 4 OmnbiTel BonbTra. Dnexkrpuyeckuii 1 conpoBoxaeHus. OOGHapyKUBAIOT
TOK B DJICKTPOJINTAX. oTksIoHeHUs. OOAyMBIBAIOT MPUYMHBI
18 5 Pemenne onmuMnmaHeIX 3a1a4 HA 1 OTKJIOHCHUH. OCYIIECTBIAIOT
32KOHEI TIOCTOSHHOLO TOKA CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Hcnonbs3oBanne U3MepUTEIbHBIX
Habuntonenue 3aBucuMocTu
pudopoB. BeinoaHenue
6 | conmpoTHBIEHUS TPOBOJHUKA OT
71a00paTOPHBIX U PAKTHUECKUX
TEeMIIepaTypHl.
pabot. /lnarnocTuka u ycTpaHeHue
Jlabopatopnast paboTa HeHUCIpaBHOCTEH MPUOOPOB.
«Omnpesiernenye CTOMMOCTH BeicTpanBanue rumnotes Ha
M3PACXO0BAHHON 3JEKTPOIHEPT U OCHOBAHNM HMEIOIINXCS TAHHBIX.
10 MOIIIHOCTH TTOTPEOUTEINS U TIO KoHCTpyHpOBaHHe 1
CUCTHHKYD. MO/JICITHPOBAHHUE.
19 7
20 8 Pemienue onuMIInaaHbIX 3a4a4 1 L1 Releon ¢ gatunMkamu :ranbBomeTpa ,

Ha TEIUIOBOE NEHCTBHUE TOKA

HaNpPAXeHUA




4. DeKTpOMArHuTHbIE siBJIeHU (34)

3HCKTpOMaFHI/ITHLIC SIBJICHHUA.

VYpapistoT CBOEH MO3HABATEIbHON 1
y4eOHOH JAeATEIHHOCTHIO

21 1 IMOCPEACTBOM MOCTAHOBKH LEJIEH,
DeKTpOU3MEpPHUTEIbHbIE TPHUOOPHI. ILUIAHUPOBAHHS, KOHTPOJIS,
22 MaruuTHas anomanusi. MarHuTHbIE 1 KOPPEKUMH CBOUX JICUCTBUN U
Oypu OLIEHKHU YCHEIIHOCTH YCBOCHHUS.
CpaBHUBAIOT C110CO6 1 pe3yIbTaT L/ Releon ¢ JaTYMKaMM :TOKa, MarHUTHOTO
CBOMX JICUCTBHI C 00pa3Iiom — nons
JMCTOM COIIPOBOKICHHUS.
23 PasnoBrAHOCTH . 1 OOHapyXMBaIOT OTKJIOHEHHUS.
HICKTPOABHUIATCIICH. OO01yMBIBaIOT IPUYUHBI OTKJIOHEHUH.
OcCy1ecTBIAI0OT CAMOKOHTPOJIb U
B3aHMOKOHTPOJIb.
5. OnTnueckue siBjaeHus (74)
] VYIpaBisoT CBOEH I103HABATEIILHOU U
24 VcTouHMKM CBeTa: TEIUIOBBIE, 1 yIeGHO JEATEHOCTHIO
JFOMUHECIIEHTHBIE .
MOCPEJICTBOM IIOCTAHOBKH Iieliel,
DKCIepUMEHT Ha0JII0/IeHuE. ILIaHUPOBAHHS, KOHTPOJIS,
o5 MHorokpatHoe u300pakeHue KOPPEKLIMA CBOUX JIeiCTBHil 1
npeaMeTa B HECKOJIBKHX TUIOCKHX OLEHKH YCTIEIHOCTH YCBOEHHS.
SCpKajax. Briensiiot u popMynupyoT
26 N3roToBUTH NEPUCKON U C €T0 ITO3HABATENIBHYIO 11EJb. BoIIenstor
MIOMOIIIBIO TPOBECTU HAOIIOICHUS KOJINYECTBEHHBIE XapaKTEPUCTUKU
I[IpakTHYeCcKOe NCIOIB30BaHUE 00HEKTOB, 3a/1aHHBIE CITIOBAMH.
27 BOTHYTBIX 3epKajl [IpuHUMAIOT MO3HABATEIBHYIO 1IETh U
COXPAHSIOT €€ TIPH BBITOJTHEHUN
3pHTETbHbIC HILTIO3HH, y4eOHbIX JeiicTBHiA. OCO3HAIOT CBOU
28 MTOPOXKIAEMBIE TIPETIOMIICHUEM 1 neiicTBus. VIMEIOT HABBIKH
csera. Mupak. KOHCTPYKTHBHOTO OOIICHHUS B MAJIBIX
. rpyImmax.
29 Pa3BuTHe BOJOKOHHOM ONTHUKHU. 1




Hcnons30BaHue 3aKOHOB CBETA B

30 TEXHUKE
6. YeroBek u npupoaa (44)

31 ABTOMAaTHKAa B HAIIICH KU3HHU .
CamMOoCTOSATENbHO bopMynupyroT
[103HABATEJIbHYIO 3aJa4y. Y MEIOT (WIH

32 Panno v TeneBuacHUE [Pa3BUBAIOT) CIOCOOHOCTH C MTOMOIIBIO
BOIIPOCOB JI0OBIBATH

33 AHBTepHaTI/IBHBIC HNCTOYHHNKHN HEIOCTAIOLIYIO I/IH(l)OpMaHI/IIO.

PHEprun. Bubl s5ekTpocTaHui
34 Hayka ceronns. Hayka u

0€3011aCHOCTD JIFOJIEN.




KaneHpapHo-TemaTtu4yeckoe nnaHupoBaHue 9 knacc

Ne TeMa 3aHSTHS KomnuectBo Hcnonb3oBanue obopynoBanus Lentpa
n/ No qacoB XapaKTepI/ICTI/IKa BHUJIOB JICATCIIHFHOCTH « Toukn pocTta»
s B Teop | mpakTH 00yJaromuxcst
ust Ka
1. Beenenue (14) CaMOCTOATENHEHO

1 1 BBonHoe  3ansTne. (hopMyIIHpYIOT O3HABATENIBHYIO 3a/1a4y.

Lemu M 3a/]a4m Kypca. 1 YMEIoT ¢ MOMOIIIBIO BOIIPOCOB 100bIBAThH

TexHunka 0€30IMaCHOCTH. HEJIOCTAIOLLYIO
2. Kunematuka (7 4) nndopmanuro. Mcrnons3oBanue

Crioco0Osb1 onucaHus M3MEPUTENBHBIX MPUOOPOB. BrimonHeHNE
9 1 | MEXaHHHeCKOro ABHKEHHS KaK 1 71a00paTOPHBIX U MPAKTHYECKUX PadOT.

CIIOCOOBI OTTUCAHMS Jlnarsoctuka u ycTpaHeHue

(YHKIMOHATBHBIX 3aBUCUMOCTEH. HEUCIIPaBHOCTEH PHOOPOB.




[IpsamosinHENHOE PAaBHOMEPHOE
JIBVDKEHUE T10 TJIOCKOCTH?
CMOTpst U3 KaKOW TOUKH
HaOII0aTh. ..

OTHOCHUTEIHLHOCTD IBUIKECHHU.
Cnoxenue npuxenuit. [IpuHnun
HE3aBUCUMOCTHU JBUKECHUM.

Jlabopamopnvbie

pabomul:

«V3yuenue nBuxkeHus: CBOOOIHO
najaromiero tena», «Mzydenue
JIBYDKEHUS TEJIa IO OKPY)KHOCTI

Kak u xyna nosnerena BUIIHEBasI
koctouka? Pacuer TpaekTopuu
JBUKEHMSI TE€J U IEPCOHAXKEN
pacckasoB P.Pacns o
MioHxay3eHe.

Hcropuueckas
PEKOHCTpYKIUsA ONbITOB ["anuiies
10 OIIPEJIETICHUIO YCKOPEHUS g.

Omnpenenennue CKOpOCTH
PaBHOMEPHOTO JIBM)KEHUS TPU
HCIOJIb30BAHUHU TPEHAXKEPA

«OeroBast TOPOKKaY.

[TpuHIMIBI pabOTHI TPUOOPOB IS
U3MEpPEHUsI  CKOpOCTEH U
YCKOPEHUH.

BricTpanBaHue runore3 Ha OCHOBaHUU
nMeromuxcs Jauisix. Koncrpynposanue
U MoJienupoBaHue. BoinonHenue
3aJlaHUH 110 YCOBEPIIEHCTBOBAHUIO
npubopoB. PazpaboTka HOBBIX BapUAaHTOB
onbIToB. Pa3paboTka u npoBepka
METOJIMKH SKCIIEPUMEHTAILHOU PabOThl.
Pabora B ManbIxX rpymnmnax.
AHanu3upyroT, BBIOUPAIOT U
00OCHOBBIBAIOT CBOE pellIeHue,
nencrus. [Ipencrasienue pe3yibTaToB
[IAPHOU, TPYIIIOBOM AEATEIBHOCTH.
VYyactue B Auanore B COOTBETCTBUU C
IIpaBWJIaMU PEYEBOTO OBEICHUS.

[[JT Releon ¢ naTumkoM yckopeHus

L1 Releon ¢ gatynMkom yckopeHus

3. Iunamuxa (84)

Cuna Bomu, cuia yoexxIeHUs Win
cuiia — pu3nvecKas BeIMunHa?

VYpaBistoT CBOEH MTO3HABATEIBHON U
y4eOHOU IeATETHHOCTHIO TOCPEICTBOM
MIOCTAaHOBKH LI€JIeH, TUTAHUPOBAHUS,
KOHTPOJIS, KOPPEKIIMN CBOUX JIEUCTBUN U




Jlabopamopnas paboma: OLIEHKH YCIEIIHOCTH YCBOECHHMS.

10 «/3mepeHne Macchl Tena ¢ 1 CpaBHMBAIOT cIOCO0 U Pe3yibTaT CBOUX
HMCIIOJIb30BAHUEM BCKTOPHOI'O JIEUCTBUI C 06pagu0M — JIUCTOM
PA3JIOKEHUSI CHIIBD) conpoBosaeHuss. OOHapyKUBAIOT

11 JIBu>keHMe Tena o AeicTBUEM 1 oTkJoHeHUs. OOIyMBIBAIOT IPHUYNHBI
HECKOJIBKUX CHUJI OTKJIOHEHHH. OCyIECTBIISIIOT

12 JIBM>KEHHE  CHCTEMBI 1 CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
CBSI3aHHBIX TEJ Hcnonb30BaHne N3MEPUTEIBHBIX

13 Jla6opamopnvie pabomui: 1 puOOpoB. BelnoHEeHNE 1a00PaTOPHBIX U

«3y4eHre KHHEMAaTHKU U IPAKTUYECKUX paboT. JluarHoctuka u LIJT Releon ¢ natunkom yckopeHus

JUHAMHUKU PAaBHOYCKOPEHHOTO yCTpaHEHUE HEUCIPAaBHOCTEH MprOOPOB.

JBIKEHUS (MalIHa ATByAA)», BeicTpanBaHue runoTe3 Ha OCHOBaHUHU

«M3yueHue TpeHus CKOJIbKEHUS» UMEIOLIUXCS JaHHbIX.

JIMHaMyKa paBHOMEPHOIO JBUXKEHUS KoncTpynpoBanue u MogenmupoBaHue.
14 MaTepHaTbHON TOYKH IO 1

OKPYKHOCTH.

Hcropus pa3Butus

IIPEACTaBICHUN 0 BceneHHOoM.
15 Conneynas cuctema. J[BrmxeHue 1

IUTAHET U UX

cnyTHUKOB. CTpoeHue u

HBOJIIOLIMS BCelleHHOM.

OTKpBITHS HA KOHUUKE TEpa.
16 ITepBble UCKYCCTBEHHBIE 1

CITyTHUKH 3EMIIH.

4. Ummyabc. 3akon coxpanenusi ummyJibcea (3u) | CaMocTosITENBHO (GOPMYITHPYIOT

MIO3HABATENIbHYIO 3aJa4y. Y MEIOT (WIH

17 Kax Bbl AXTy HasOBeTe. .. 1 Pa3BHBAIOT) CIIOCOOHOCTH C TTOMOMIBIO
18 PeakTuBHOe nBHKeHuE B npupoje. [ 1 BOIIPOCOB JIOOBIBATH HEJIOCTAIOIIYIO




Paccrienoanme JITII ¢ momomibio

nHpopmaruro. Pabora B MaIbIX rpymmax
Hag aJIrOPUTMOM PEIICHHUA 3a1a4 110

19 3aKOHA COXPAaHEHHUs UMITYJIbCA 1 yKa3aHHOH TeMe (Ha mpuMepe
BHJICOMATEPHUATIOB U3 HHTCPHETA).
5. CraTtuka (24) VY1paBistoT cBOEl MM03HABATENIBHON U
y4eOHOM JesATEeNHbHOCTHIO TOCPEICTBOM
J/labopamopnas paboma: MIOCTAaHOBKH LIeJIEH, TUIAHUPOBAHUS,
20 «Onpenenenue LICHTPOB 1 KOHTPOJISL, KOPPEKLIUN CBOUX JIEUCTBUI
Macc pasIuHBIX Tel (Tph Y OLICHKU YCHEIIHOCTH YCBOEHHUSI.
crocoba)» Beinenstor u popmMynupyor
MIO3HABATENIbHYIO 11eJIb. Boaenstor
KOJIMYECTBEHHBIE XapaKTEPUCTUKHI
00BEKTOB, 33JaHHBIE CIIOBAMH.
ITpuMeHEHHE MPOCTHIX MEXaHU3MOB B [IpHUMAIOT [T03HABATEILHYIO LIEIb 1
21 CTPOUTENBCTBE: OT 3EMIITHKH 10 1 COXPaHAIOT €€ IPHU BBIIMOIHEHUH
HeOocKpeba yueOHBbIX aercTBUi. OCO3HAIOT CBOU
neuvcTBus. IMEIOT HaBBIKU
KOHCTPYKTHUBHOT'O OOIIIEHUS B MAJIBIX
rpynmnax.
6. MexaHu4eckue KoJie0aHusi U BOJHBI (34)
CaMocTosTenbHO (HOPMYIUPYIOT
MMO3HABATENIbHYIO 3a7a9y. YMEIoT (WiIn
22 Buasl MasTHUKOB 1 uX KojieOanuid.| 1 pa3BUBAIOT) CIOCOOHOCTH C MIOMOIIIBIO
BOITPOCOB JTOOBIBATH HEIOCTAIOIITYIO
23 Uro NepeHOCHT BOJHA? 1 uHpopManuio. PaboTa B MaibIX rpymmnax
Haa aJITOPUTMOM PCIICHHUSA 3a1a4 110
KonebarensHble CHCTEMBI B TIPUPOJIC yKa3aHHo# Teme (Ha npumepe
24 1 BHJICOMATEPHUATIOB U3 MHTEPHETA)

N TCXHUKE

7. DJIeKTPOMATHUTHBIE KOJIeOaHUs U BOJIHBI (24)




OKCIIEpUMEHTAJIbHAS Pa3paboTka HOBBIX BapHMAHTOB OIBITOB.

25 IIpOBEpKa CBOMCTB DM BOJIH. Pa3paboTka 1 mpoBepka METOUKU

HKCIIEpUMEHTANbHOM paboTel. PaboTa B LU Releon ¢ aTyMKOM MArHHTHOTO
[10J151

26 HccnenoBanue 3J1€KTPOMarHUTHOTO MaJiblX Ipynnax. AHAIM3UPYIOT,

usnydenns CBY-neun BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pewienue, nercreus. [Ipencrasienne
pe3ynbTaTOB MaPHOM, IPYNIIOBOU
JESATEIIBHOCTH. ¥Y4acTue B AUAIOre B
COOTBETCTBUU C IIPAaBUIIAMU PEUEBOTO
IIOBE/ICHHUS.

8. OnrTuka (44)

Kak uccnenosanu cBeTOBbIE VYIpaBisrOT CBOEH MO3HABATEIBHON U

97 ABJICHUS U KaK UX UCCIENYIOT y4eOHOI 1eITeTbHOCTBIO TOCPEACTBOM
tenepb. M3rorosnenue Moaenu MOCTaHOBKH L€JIeH, IIIaHUPOBAaHMS,
KaJIei1ocKona. KOHTPOJISI, KOPPEKIIMH CBOMX JEHCTBUM
OKcrepuMeHTalIbHAs Y OLIEHKH YCIIEITHOCTH YCBOEHHUSI.

28 IPOBEPKA 3aKOHA OTPaYKEHUSI CpaBHHUBAIOT CIIOCO0 U PE3yNbTaT CBOMX
cBeTa. JIEUCTBHI ¢ 00pa3IOM — JTUCTOM
Jlabopamopuas paboma: conpoBoxaeHUsI. OOHapYKUBAIOT
U3mepenue oTkJIoOHeHUs. OO1yMBIBAIOT MPUUNHBI

29 HoKazaTes OTKJIOHEHUH. OCYIIECTBISIOT
TIPENOMIIEHHS BOJIBI» CaMOKOHTPOJIb 1

B3aMMOKOHTPOJIb. PaboTa B MajbIx
rpynnax. Pemenne skcriepuMeHTanbHbIX
Kax OTIINYAIOTCS 3a/a4, 00CyKCHHE PE3y/IbTaTOB,
30 [MOKa3aTean MOCTpOEHUE rpauuecKoi 3aBUCUMOCTH

MMPCIOMJICHUS ONBETHOT'O CTCKJIIA

IoKasateJisd MpeJIOMJICHUS CBETA OT €Iro
qacCTOTHhI.




9. ®u3nka aToMa M AaTOMHOTO s1/Ipa (44)

ITornomenue u HCITYCKaHHC CBCTA

31 atoMaMu. ONITUYECKHUE CIIEKTPBI.
32 Nzmepenue KI1J{ conneunoii 6arapen
BinsiHue
33 [PaIMOAKTUBHBIX
M3ITy4YEHUI Ha JKUBbIE OPraHU3MbI
34 CniocoOsI 3aIUThI OT

PAAOaKTUBHBIX I/ISJ'IyLleHI/Iﬁ

Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3zpaboTka 1 npoBepka METOAUKHU
IKCIIEpUMEHTAIBHOM paboThl. PaboTa B

MaJIbIX TpyHnax. AHaIU3UPYIOT,
BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE

pewienue, nercreus. Ilpencrasnenne
pe3ynbTaTOB MaPHOM, IPYNIIOBOU
JIeATEIbHOCTH. Y4YacTUe B JUajore B

COOTBETCTBUH C TPABUIAMH PEYEBOTO
IIOBEJICHUS.

Pemenne skcriepuMeHTAIBHBIX 33/1a4.
BeImosHeHHE IPaKTHUECKOH paboThI B
MaJIBIX TPYIIaX, 00CyXIeHnE
pEe3yJIbTaTOB.

onbiTa - UccrnegoBaHuUA

MpunoxeHune 1 Kputepumn oueHKu nabopaTopHbIX paéoT unu




Kpumepuii

AxkKypatHOCTh O(hopMIIeHHs (ONHCaHuE) PadOTHI

Hanuune pucynka (CXeMbl) yCTAaHOBKU C 0003HAUEHUEM U3MEPSIEMbIX BETUYNH

Hannure npaBriIbHBIX M3MepeHui (opopMiieHHe U3MEPEeHUI B TaOuIle, B BUIE TpaduKa)

Hanuuune IIpaBUJIbHBIX BBIUMCIICHUN UJIM aHaAJIN3 Ha6J'IIOI[eHI/I$I

Hannuue Pa3BCPHYTOI'0 BbIBOJA, OTPAKAIOIICTO CYIIHOCTh U3Yy4aCMOTI'O SIBJICHUA C YKa3aHUEM
KOHKPCTHBIX PE3YJIbTATOB

KpVITepMM OLUEeHKM 3alinTbl MPOEeKTa

Kpumepui

Marepuan 10CTyNeH U Hay4YeH, UJIeU PacKpbIThl. KauecTBEHHOE N3II0KEHUE COJIEpKAHUS: YeTKas,
rpaMOTHAs peyb, Mepeckas TeKCTa (I0MyCKAeTCsl 3aUUTHIBAHNE 1IUTAT); HAan0OJIee BaYKHbIE MOHSTHS,
3aKOHBI M JOPMYJIIBI AUKTYIOTCS JJIsI 3aITHCH.

HarnsagHoe npencraBinenue Marepuaia (C UCIOJIB30BAHUEM CXEM, YEPTEKEH, PUCYHKOB,
UCIIOJIb30BaHUE TIPE3EHTALINN )

Hcnonp30BaHne NPaKTHUECKUX MUHHU-UCCIIEIOBAaHUH (IT0Ka3 OIbITA)

KadecTBeHHBIC OTBETHI HA BOIIPOCHI CJ'IyuI&TCJ'ICfI 10 TEMC

Yetko chopMyIHpOBaHbI BBIBOIBI

MpunoxeHune 2



MpunoxeHue 3
Mpumep oTyeTa No nabopaTtopHon paboTe unu onbiTa - UCCNefoBaHUIO

Tema: « »
(OTBeyvaeT Ha Bonpoc: "o kakomy nosoay aenann?")

Uenb:
(OTtBeyvaeT Ha Bonpoc: "Ons Yero aenanu?" BaxHO NOMHUTbL, YTO UMEHHO Ueslb pabombi Hayesiueaem Ha 8bi800bI, KOTOPLIE Bbl JOJMKHbLI cAeNaTth B
KOHLIe JaHHOW paboThl. Llenb gomkHa cooTBETCTBOBATL BbIBOAAM, @ BbIBOAbI - MOCTABMEHHOM Lienn.)
O6GopynoBaHue:
(OtBe4aeT Ha Bonpoc: "YTo He0OX0AMMO ANs BbINOMIHEHMS paboThi?", a Takke "YeM Hayunnmnchb Norb3oBaTbCs 3a BPEMS BbIMOSTHEHUST paboThI?")
Xop paboTbl:
(OTBevaeT Ha Bonpoc: "Yto genanu?" Mo cyLecTBy, 3TO KpaTKMN KOHCMEKT BalLMX AENCTBUN C o6bekTamm 1 obopygoBaHmnem. Xog paboTbl 3a0aETcs B
METOONYECKUX YKasaHusAX B pasgene "MeToauka BbinofnHeHus paboTsl”. "MeToguka" - 3T0 TO, YTO JOIMKHbI caenatb. "Xog paboTel" - 3TO TO, 4TO caenanu B
peanbHOCTN. KOHeYHO, 06bl4HO OHKM coBnagatoT!) PesynbTaThli:
(OTBevatoT Ha Bonpoc: "Yto Habnoganu?" Vnu: "Yto pernctpmposann?" Hago npnBeCT! KOHKPETHbIE ONUCaHUS CBOUX HABMOAEHNA NN KOHKPETHbIE
pes3ynbTaTbl NPOBEAEHHBIX U3MEPEHUIA, BbIPAXKEHHBLIE B COOTBETCTBYHOLLMX Lindpax. JInbo caenatb 3apMCcOBKM NpenapaToB UK pUCYHKOB.) BapmaHThbl
npeacTaBneHns pe3ynbTaToBs:

1. OnucaHwve aBneHus.

2. Tabnuua.

3. PucyHok. Heobxoammo nognucaTtb Ha3BaHME pUCYHKA U caenaTtb 0003HAYEHUSA ero BaXKHENLLNX AeTanewn.
BbiBoAabl:




(OtBevatoT Ha Bonpoc: "UTo noHann?" OTeBeyas Ha 3TOT BOMNPOC CreayeT UCXOAMTb M3 Lenn nabopaTopHon paboTbl. ATon paboTon Bbl YTO-TO AOMKHbI
OblnM gokasaTtb, BOT U HanuwnTe, YT0 e UMEHHO Bbl Joka3aru.)

MpunoxeHue 4
Pednekcus oby4arowierocs (B KOHUe nabopaTtopHon paboThbl)

v’ 4 noHan(a), ymo...

v' 6biao UHMepecHO...

V' 6b110 mMpyodHo...

v’ menepb A moay...

v' A no4yyscmeosan(a), ymo...

v' Aanpuobpen(a)...

v’ A Hay4unca(-nace)...

v Yy MeHA nosay4yunocs ...

v’ meHs yousuo...

v' meneps g xouy... MpunoxeHue 5

B npunoxeHruu npedcmasneHbl 2 hpacMeHma 3aHAmus rno 8Heypo4Hou OesmesibHoCmu, Komopabie bbinu nposedeHs! 8 7-8 Knaccax 8 pamkax
gHeypoyHou dessmenbHocmu o gusuke 8 20182019 yu. 200y.

®dparMmeHT 3aHATUA BHEYPOUYHOMN AeATEeNbHOCTU. 7 Knacc

JTabopaTopHas paboTa «BbisicCHEHWE yCnoOBUS NnaBaHUA TEN».

Llenb paboTbi: Ha OMbITe BbISICHUTL YCINOBUS, MPU KOTOPbIX TENO NSIaBaeT 1 NMPU KOTOPbIX TOHET.
O6GopynoBaHue:
®poHmaribHbIU 0rpoc:
1.470 HasbIBaeTcs cunown Taxectn? Kyaa oHa HanpasneHa? dopmyrna cuibl TSHXECTW.
2. Kakas cvmna HasblBaeTca BbiTankuatowen cunon? Kakosa npuumHa ee BO3HUKHOBEHNA? OT Kakux BESIMYNH OHA 3aBUCUT?
3.Chopmynumpyiite 3akoH Apxumeaa.

4. YTo Ha3bIBaeTCsl paBHOAENCTBYHOLEN CUMON?

5. Kak HaxoguTcsa paBHOAENCTBYOLLAA OBYX CUIM, HAanpaBfieHHbIX NO OAHON NPSIMON B OAHY CTOPOHY? B pa3sHble CTOPOHbI?

6. Kak 6ygeT BecTu cebs Teno nog AencTBMEM ABYX PaBHbIX, HO MPOTUBOMOSIOXKHO HaMpPaBNEHHbIX CUI?




IMeped ebinosHeHuUeM riabopamopHoli pabomsl 8HUMamMes1lbHO 03HAKOMbMECH MpPasusiaMu mexHuku 6ezonacHocmu u cobrodalime ux.
[pu pabome co cmeknsaHHbIMU ripubopamu 6ydbme 0CMOPOXKHbI U BHUMAMETbHbI;

» He 3abydbme, Ymo cmeks10 o4YeHb XPYnKulli Mamepuas U MOXem 51e2Ko Pa3bumbCsl rpu HeakKypamHOM UCMO0Ib308aHUU;

« Cmapalimecb He pasnueambs XUOKOCMU;

« [lo okoH4yaHuu nabopamopHoU pabomsei 8ce rpubopb! akKypamHo crioxume u ybepume; o Cobntodalime ykazaHusi y4umerns.

Xo0 nabopamopHol pabombi:
1. lMorpy3uTe B cTakaH Cc BOAOW Mo ovepean CTaribHOW, NaTyHHbIA U NPOOKOBLIN LLUAPUKK.
2. BblicHWTE, Kakne U3 HUX TOHYT, a Kakue — BCNIbIBatoT.
3. Kakve cunbl 4eNCTBYIOT Ha NOTPY>KEHHOE B XMOKOCTb Teno?
4. 3anuwmnTte ycrnoBus, NpU KOTOPbIX Tena, MOMELLEHHbIe B XXMAKOCTb, TOHYT, BCNMbIBAIOT UMM NaBatoT BHYTPU. BbINONHUTE YepTexu AN Kaxaoro
cryyasi, yKaxkute BeKTOpbl CUI, AEACTBYIOLLUX Ha Teno.
5. TMorpysuTe B CTakaH C pacTUTeNbHbIM MAacrnoM No oYepean CTanbHOW, NaTyHHbIA U NPOOKOBLIN LLUAPUKW.
6. lNMoBTOpPUTE NYHKT 2-4.

7. MpoaHanuaupyiTe pesynbTaThl cBoeW paboTbl. CpaBHUTE NNOTHOCTY Xuakocten B 1 1 5 nyHkTax. Kak BeayT cebs Tena B AaHHbIX XXMOKOCTAX?
N3meHsieTcs v xapakTep noBeAeHusl Tena oT U3MEHEHWS XXUAKOCTU, B KOTOPbIE €ro OnycKalT?

JdomaluHee 3agaHue.

OTBeTb Ha BOMNpOCHI:

1. B kakon Boge nerde nnaesaTb B MOPCKOWM UNun pevHon? MNovemy?
2. Kakum obpasom nnasaet pbiba?

3. Ha kakom ypoBHe Kaxablin N3 n306paxkeHHbIX LWapukoB ByaeT nnaeaTtb, ECNKN NX OMYCTUTb B COCYA, 3anNOSIHEHHbIN CHU3Y
BOZ0M BOAOW, @ CBEPXY — KEPOCUHOM?
4. Tlo4yeMmy XenesHblin rBO34b TOHET B BOAE, @ MHOTOTOHHbIN kopabnb HeT?

®parMeHT 3aHATUA BHEYPOUYHOMN AeATEeNbHOCTU. 8 Knacc

PelueHne onnmnuagHbixX 3agay Ha pacqéT TenoBbIX rnpoueccos

(Punanka Ne 3-4 2018. dusmka npoctas n yansutenbHas. OT ra3oBbIX 3aKOHOB A0 3aKOHa
Apxumega. Astop: B.J1. OpyxuHuH. N3gatenbscknii gom «lepBoe ceHTAbps».)
Lenb: Hay4ynTbCs NPUMEHSATL 3HAHWS O KONMYECTBE TENMOThI Ha NPaKTUKe B 3aayax NOBbLILEHHOMO YPOBHS CNOXHOCTAX/ HECTaHAAPTHbLIX YCIOBUSIX.

Pa3mMunHo4YHbIE 3a0a4m:

3apaya 1. Ectb m1 = 1 ke BoAbl Npu Temnepartype t1 = 20°C u m2 = 1 ke BoAbl Npu Temnepartype t2 = 70°C. Bogy nepemewanu. Kakas
nony4unacb Temnepartypa cmecu 0?



3apaua 2. Ectb m1 = 2 ke BoAbl ¢ TemnepaTtypom t1 = 20°C n m2 = 3 k2 BoAgbl ¢ Temneparypomu t2 = 60°C. Onpegenurte Temneparypy cmecu 0.

3apaya 3. Bogy maccor m1 = 3 ke n Temnepatypom t1 = 20°C cmewsanu ¢ BOAOM Maccon m2 u TemnepaTtypomn t2 = 50°C nocne 4ero
ycTaHoBuUIacb Temneparypa cmecu O = 30°C. Hantm m2.

3apaua 4. Bogy maccorn m, = 5 k2 n temnepatypom t =100°C Hanunu B MegHbIN KOTEJIOK Maccon m,, = 2 k2 U Temnepartypom t, = 20°C.
Kakasi koHe4yHas Temnepatypa © yctaHOBUTCA? YAenbHasi TeNNIOEMKOCTb BOAbI €, = 4,19k/[]k/(k2 * 2pad), yaenbHasa TeNNOEMKOCTb Mean cM =
0,38kx/(ke * 2pad).

Cnedyem obpamume 8HUMaHUe y4eHUKO8, Ymo KoHe4YHasi memnepamypa bnuska K HadanbHol memnepamype 800bl. Omo obbsiCHIemcs mem, 4mo
019 Haepesa 800bI Hado bonee Yem 8 10 pa3 sHepauu, Yem Onsi Hazpesa makol e MacChbl MeOu Ha maky e memrepamypy. A amo 3Ha4yum, 4mo,
ocmbigasi ece2o Ha 1 epadyc, 1 ke 800bl MoXXem Hazpemb Ha 1 epadyc 6onee 10 ke medu. A y Hac 8 3adadye 800kI 8 2,5 pasa bosbuwe medu.

3apaua 5. B bonbwiom TepMoce Haxogutca me = 70 k2 Bogbl Npu Temnepartype te = 90°C. B Boay onyctunu nég maccom m, =5 k2 u
Temnepartypowm t, = —5°C.Kakass KoHe4YHasa TemnepaTypa © yctaHoBUTCA B Tepmoce? TennoobmeHa ¢ BHELWHeN Cpenon HeT.

Mpeonoxum yyalummes npuaymaTs cnocob ocylecTBNATb TENO0OMeH Mexay ABYMS 06bEMamMm BoAbl, He cmelumBast ux. OOUH U3 eapuaHmos:
800y ¢ 00HOU memrnepamypoli 0epxxam 8 Kacmprosie, a Opyayro — 8 ronauamuieHoeom nakeme. lNakem ¢ eo0oli Ha0o orycmumMb 8 KaCmprosIo U xd0amk,
rnoka memrepamypbl 8bIPOBHSIFOIMCS.

3apava 6. B kactprone Haxogutca m, = 1 k2 Boabl Npu Temnepartype t,; = 20°C, B nakeTe HaxoauTca m, = 1 k2 BoAbl Npu Temnepartype t,; =
70°C. MNMakeT c BOAOM onycTUnu Ha 1 MUHYTY B KacTpHonto, Nocre 4Yero TemnepaTtypa BoAbl B nakeTe onyctunach Ao t,, = 63°C. Onpepenute
TemnepaTtypy BoAbl B KacTptone t ;. TennoéMKoCTb KaCTPIONU M NakeTa y4yuTbiBaTb He Haao.

MoxHo 0GoWiTUCh 6e3 cocTaBneHns ypaBHeHUs TennoBoro 6anaHca. [leno B ToM, YTO Macchl 06enx YacTer Boabl OAMHaKOBbIE, U YAerNbHble TEMNOEMKOCTU
NX TOXeE OAMHAaKOBbIE.

k2 — tk1 = th1 — tn2
PasmuHka 3aBepLieHa. rlpVICTyI'IVIM K peLieHunro bonee Cno)HbIX 3adad.

3apaua 7. Bygem pasnuyaTtb BoAy no eé HayanbHou Temnepatype. Ty Boay, y KOTOpOW HavyanbHas Temnepartypa 6bina Huxe, byaem go
KOHL,a 3aJa4M Ha3biBaTb BOOOW «XONOAHOW», HE3aBUCUMO OT TOro, Kakas TemnepaTtypa 6yaeT y He€ nony4yaTtbCA B NpoLecce pelleHUs 3aaayu.
Ty BoAy, y KOTOpOM HavyanbHasa TeMnepaTtypa 6bina Bbille, 6yaeM Ha3biBaTb BOAOMW «ropsvyeny. Nocne TennoobmeHa ux rTemnepartypbl
MU3MeHsTbCs. TeMnepaTypa «XoNogHON» BoAbl MOBLICUTCS, a «ropsiyen» — noHusntcsi. MoxxHo nu caenathb Tak, YTOObI KOHeYHasi Temneparypa
«xonogHoW» BoAbl Nocre Tensioo6mMeHa cTana Bbllle KOHeYHOM TeMnepaTypbl «ropsyen» BoabI?

- UeMm oTnun4yaeTcs Hala HbIHELHSS 3ag4adva OT Tex, MPo KOTopble Bbl cenvac pacckasbiBanu? W, BCNoMHUTE, YTO Bbl NpyaymMbiBany B 3agade
57 Kak coBepLumnTb TennoobmeH 6e3 nepemeLlumBaHnna?

I'Ipep,nararo B yCIroBun 3agayvn 3agaTb KOHKPETHbIEe YNCITOBble 3HaYEeHUA.



- EcTb my = 16 kr «xonogHon» Boapbl npu Temnepatype T, = 0°C u m, = 16 kr «ropsiyen» Boabl npu Temnepatype T, = 100°C (Mucno 16
npeanoXeHo Ans Toro, 4Tobbl Nononam nerko 4enuTb 6bIo ).

ChopMrpoBaHHbIN NnaH:

pasfennTb «ropsYyo» BOAY Ha ABe YacTu Mo 8 Kr kaxaas;

NPON3BECTU TEMNOOOMEH 8 Kr «ropsvern» BoAdpbl C 16 Kr «XONogHONY;
paccynTaTb KOHEYHYI TeMnepaTypy 3TOro TennoobmeHa;

NPOM3BECTM TEMNNOOOMEH ApYruX 8 Kr «ropsiyen» BoAbl C 16 KI «XONO4HONY;
paccunTaTtb KOHEYHYI0 TemnepaTypy 3TOro TennoobmeHa;

nepemellatb obe YacTu «ropsyen» Boabl;

paccunTaTtb KOHEYHYI TemMrnepaTypy «XONOAHONY U «ropsivye» BOAbI.

NogokwnPE

PelwweHne B 06wem Buae Ha Jocke BbINOMHAET Muwa, octanbHble €My noacKa3sblBatoT. Beoavm YCIoOBHblE 0003Ha4veHus:

m, — Macca «rops4yen» BoApl; m, — mMacca «X0SI04HON» BOAbI;
T. — HavanbHasa TemMnepaTypa «ropsiieny» BoAbl;

Tx — HavyanbHas TemnepaTypa «XOnogHon» BOAbI;

©: — TemnepaTypa, yCTaHOBUBLUASACS NOCIe NepBoro TennoodmeHa (MyHKT 3);

O, - TemMneparypa, ycCtaHOBMBLLAACA Nocrie BTOpPOro TennoobmeHa (I'IyHKT 5), O; — TeMnepartypa, yCTaHOBMBLLUAACA NOCIe TpeTbero

TennoobmeHa (NyHKT 7); B Hawen 3agave m, = m,.
BbinonHsem nyHKT 3, 3anucbiBaeM ypaBHeHue TennoBoro 6anaHca. MockonbKy yaernbHas TennoémMKoCTb Be3fe 0AMHaKoBasl, €€ cokpallaem.

me
mx'(Ol_Tx)‘l' '(@1—T2)=02
Pewaem ypaBHeHNe OTHOCUTESIbHO @1 M nony4yaem:

2¢Tx+T.01=

BbinonHsem NyHKT 5, 3an1cbiBaeM ypaBHeHMe TennoBoro 6anaHca.

ma
mx'(@2—91)+ ’(Oz—Te)ZOZ
Pewwaem ypaBHeHNne OTHOCUTESIbHO O, n nony4vyaem:



4.Tx+5.T2@2:
9
O6pawaem BHMMaHMe Ha To, 4YTO O, — KOHEYHasn TemnepaTypa «XonoaHoM» BoAbl. BbINONHAEM NyHKT 7, 3anucbiBaem ypaBHEHWE TEMMOBOro
SanaHca.

m. m.
*(0:—-01) + *(®:-02)=0
2 2
Pewwaem ypaBHeHNe OTHOCUTESTbHO O 1 nony4yaem:

50T, +4+T,

PesynbTat, 4eACTBUTENBHO, yaMBRsSeT. KoHeYHas TemnepaTtypa «XO0AHOM» BOAbI OKasanach Bbille KOHEYHON TeMNepaTypbl «ropsiyein», XoTs
HMKaKMX UCTOUYHUKOB Tenna, KpoMe «ropsiyeit» BoAbl, He Gbiro.

Ho mokHO npolue.

1. TennoobmeH NepBoW NOMOBMHbBI «XONIOAHONY» BOAbI M NEPBON NOSIOBUHBLI «rOpsidei» BoAbl;

T +T
o, = = 50°C
2

2. TennoobmeH nepBoii NOMOBUHBLI «XOMOAHON» BOAbI M BTOPOW MOMOBUHbI «rOpsiYei» BOAbI;

@1 + Ta
O, = =75°C
2

3. TennoobmeH BTOPOW NMOMOBUHbLI «XOMNOAHOW» BOAbI 1 BTOPOW MOMOBUHBI «ropsvein» Boabl;

Tx + OZ
O;= = 37,5°C
2



4. TennoobmeH BTOPOW MOMOBUHbI «XONOAHOW» BOAbl U MEPBOV NONTOBUHbLI «rOpsiYe» BOAbI;

e +6
O, = =43,75°C
2

5. obbeguHeHWe NepBoO 1 BTOPOW NOSIOBUH «XONOAHOM» BOAbI;

G, +0,
Os = = 59,375°C
2

6. 00beanHeHWe NepBo U BTOPOWM MOMOBUH «TOPSiHE» BOAbI;

O, +0;
O = =40,625°C
2 [lononHuTenbHbIe 3aaaudu.
3apava 8. Ha ak3ameHe no TexHMKe 6e3onacHoOCTU npodeccop 3apan CTyaeHTy Takon Bonpoc: «Ha Bac Bbinuncsa 1 kr kunswen
BOAbl, a Ha MeHA (npodeccopa) nonan 1 Kr BOASAHOroO Napa, TemnepaTtypa KOToporo, Kak 1 Boabl, paBHa 100°C. KTo us Hac ob6oxxeTtcs

cunbHee?»
3apaua 9. PebsaTa o6Ccyxaanu CLEHKY U3 Kakoro-to MynbT(unbma, rae MasnbyumLiKa 3axoTes NorpeTbCA U nosaroparb, M1 NONPoOcUn
Bonweo6HukKa oTnpaButb ero Ha CAMbIUA-CAMbBIU 1OI". ToT npocb0y BbINONMHUN, B pe3ysibTaTe Yero Masibuyuiika okasanca Ha FOxxHom

Montoce. Tam emMy, eCTeCTBEHHO, 3aropeTtb U norpeTtbCcqa He yaanocCb, 3aTo 3aMép3 OH 34,0pOBO.
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