«P aCCMOTPCHO» «CornacoBaHo» «VTBepmz[an»

PykoBogurens MO 3amecTuTenb qupeKkTopa no YP JIupexTop rumMHa3zuu
/P.P. AneeBa/ /JI.A.Hurmatymnnuna/ /H.H. Mysnaxmeros/
[TpoTokom Ne ITpuka3z Ne241
oT «24» aBrycta 2022r «25» asrycra 2022r. ot «31» aBrycra 2022r.

KanennapHo-reMaTnyeckoe miaHupOBaHUE
paboueil mporpamMMbl  yueOHOTO npeaMera « Du3uka
JUTsl O0ydaromuxcs /- 9 KIaccoB ¢ UCIHOJIb30BaHue 00opynoBanus neHTpa «Touka
pocTa»

MYHHUIIUIIAIBHOTO OI0PKETHOTO 00111€00pa30BaTEIbHOTO YUPEKIACHUS —
Apckoil rumHa3zuu Ne5 ApcKOoro MyHUIUNAIBHOTO pailoHa
Pecny6niuku Tarapcran
yuurens ¢puszuka ['mzzarymmnon ©. U,

Paccmotpeno Ha 3acenanun
MeJIarOTMYeCKOro COBETa
(ITporokoia Ne 1 ot «26»aBrycra 2022 r.)

2022 — 2023 yueOHblii roj



®U3UKA TOUKA !'POCTA

CopeprxkaHue
MOACHNUTENIbHANA 3AMMCKA wuureurrnsrssssnsssnsssnssssssnsssnsssnssnsssnsssnsssnsssnssnsssnsssnssnnssnnsnnnss 3
ST 3 TR = 2= L 1 3
HOPMATUBHASA 0838 ....vuviieriiiiieiiiiciii i e e s s s e s e s s s e s s rrs s s ran s s e rn e s s rnn s e rnnnsanes 5
OCHOBHDIE MOHSATUA N TEPMUHDBI . .evuuiernrrnnsernsrnsssrnsssssssrnssensssensssnsnsensssennsernssennssnnnss 6
OnucaHue MaTepuasibHO-TEXHMUYECKON LIeHTPA «TOUKA POCTA» wirvusssssssssssssssssssssssnnnsssss 7
Ba3oBbIii KOMNNEKT 060PyAOBaHNS LEHTPA «TOYKA POCTA» MO PUMKE ....ccvveeerireeerveersnnns 7
MpodunbHbIA KOMMNEKT 060PYA0BaHUS LIEHTPa «TOUYKA POCTa» MO MU3MKE .vvvvveerreerrreersenns 11
Pabouasi NPOrpaMMa MO (DUBMKE....ireesmrenssmasssnassmnnssmnsssnssssnnssnnssssnnsssnsssnnsssnnssnnn 32
MnaHupyeMble pe3ynbTaTbl OCBOEHUS YHEOHOTO NMPEAMETA wovvvuvreererssrreesssssssenessssnsseenss 32
DOPMBI KOHTPO TS e tvvusesnsesnnsessssessssrssssssssssssensssensssennsersssessssennsennssessssrnnsennssesnnses 39
TeMaTUUECKOE MNAHMPOBAHME ...ueeeieeeeerrrrnsiseesssereersnsnssseesssssessssnsnssessssseesssnsnnsseseseees 50



TOUKA !'POCTA

MosicHuTenbHasa 3anUcKa

LleHTpbl 06pa3oBaHMsS €CTECTBEHHO-Hay4HON HamnpaBneHHOCTM «Touka pocTa» co3aaHbl C
LIEMbIO Pa3BUTMS Y 0OYYAIOLMXCS €CTECTBEHHO-HAYYHOW, MaTEMATMYECKON, MHEOPMALIMOHHOW
rPaMOTHOCTK, (DOPMUPOBAHMS KPUTMHECKOTO U KPEATUBHOO MbILLJIEHNS], COBEPLUEHCTBOBAHMS]
HaBbIKOB €CTECTBEHHO-HAY4YHOWM HaMpaBMEHHOCTU, a TakXe AN MPaKTUYECKOM O0TPaboTku
yyebHoro Matepuana no y4yebHolM npeameTam «dusnka», «<Xumus», «buonorns».

Llenb u 3apgaumn

o Peanusaums OCHOBHbIX 06LWeobpa3oBaTenbHbIX NporpaMM Mo yyebHbIM npeaMeTam
€CTEeCTBEHHO-Hay4YHON HaMpaBfIEHHOCTW, B TOM YMCe B pPaMKax BHEYPOUHOW AesTenbHO-
CTn obyyaroLmxcsl.

+ Pa3paboTka u peannsaumns pasHOYpPOBHEBbLIX AOMONHUTENbHbIX 06LWeobpa3oBaTesibHbIX
NPOrpaMM eCTeCTBEHHO-HAYYHOW HanpaBNEHHOCTM, @ TaKXXe WHbIX NPOrpamMM, B TOM 4uC-
ne B KaHUKYNSPHbIN nepuoa.

* BoBneueHune yvawmxcs u negarornyeckmx paboTHWUKOB B NPOEKTHYIO AeSTENbHOCTb.

¢+ OpraHuszaumsi BHey4ebHOW AesTENbHOCTM B KaHUKYNSPHBIM Nepuoa, pa3paboTka v pea-
NM3auns COOTBETCTBYIOLWIMX 00pa3oBaTeNbHbLIX MPOrpaMM, B TOM uucCne ANS narepeil, op-
raHM30BaHHbIX 06pa30BaTENbHbIMU YYPEXAEHNAMU B KAHWUKYISIPHbIA NEPUO.

¢ [loBbllWeHME NPOdECCMOHANbHOMO MacTepCTBa Nejarornyecknx paboTHUKOB LEEHTpa, pe-
aNN3YIOLWMX OCHOBHbIE M JOMOSHUTENbHbIE 06Lie0bpa3oBaTenbHbIE MPOrpamMMsl.

¢+ Co3gaHue ueHTpa «To4ka pocTa» npeanonaraeT pas3BuTMe 0bpa3oBaTenbHON MHPpa-
CTPYKTYpbl 061weobpa3oBaTenbHON OpraHM3aumm, B TOM Yuc/ie ocHaleHue obueobpa-
30BaTeNIbHON OpraHMn3aUmu:

+ obopyaoBaHveM, cpeacTeaMu 0byyeHust U BOCMUTAHUS ANs U3ydeHus (B TOM Yncne 3KC-
NepPVUMEHTANIbHOIO) NPEeAMETOB, KYpCOB, AUCUMMAMH (MOAYNen) ecTeCTBEHHO-Hay4YHON
HanpaBeHHOCTU MpY peanu3aumm OCHOBHbIX 06Lieobpa3oBaTeibHbIX NporpamMm u Ao-
NONHUTENbHbIX 061We0bpa3oBaTenbHbIX NPOrpamMM, B TOM Yncie ANs pacluMpeHust Co-
AepxXaHus yyebHbix npeameToB «dusnka», «Xumnus», «brnonorns»;

+ 0bopynoBaHueM, cpeacTBaMm 0byyeHUs U BOCNUTAHUS ANs peanusauuy nporpamMm Ao-
MONHUTENBbHOIO 06pa30BaHNs eCTECTBEHHO-HAYYHOW HanpaBieHHOCTEW;

* KOMMbIOTEPHBIM 1 MHBIM 060pYyAOBaHMEM.

MpodunsbHbIA KOMMNNEKT 060pyA0BaHUSI MOXET ObITb BbIOpaH AN 0611e06pa3oBaTeNbHbIX
OpraHu3aumi, MMEKLMX Ha MOMEHT CO3AaHMs LEHTpa «Touvka pocTa» Habop cpeacTs obyue-
HUS U BOCMWUTAHMS, NOKPbIBAIOLLMIA CBOMMM (YHKLIMOHANIbHLIMU BO3MOXHOCTSIMM 6a30Bble No-
TPebHOCTM NpU U3yyeHnn yuebHbix npeamMeToB «dusnka», «Xummusa» n «bnonorns».

MWHMManbHO HeobxoauMble (DYHKUMOHANbHbIE U TeXHUYeckue TpeboBaHns U MUHUMASb-
HOE KOM4eCTBO 060pyA0BaHMsI, NepeyeHb pacxoaHbIX MaTepuanos, CpeacTB 0byyeHus n BOC-
NUTaHUS A1 OCHALLEHMS LIEHTPOB «TOYKa poCTa» OnpeaenstoTcs PernoHanbHbIM KOOpAMHATO-
pOM C yyeToM lpuMepHOro nepeyHs 06opyaoBaHUS, pacXOAHbIX MaTepuanos, CpeacTs obyye-
HUS1 M BOCNUTAHUA Ansl co34aHust U obecneyeHns yHKUMOHMPOBAHUS LLeHTPOB 0b6pa3oBaHust
€CTECTBEHHO-HAYYHOMN HanpaBleHHOCTU «To4ka pocTa» B 06L1e0bpa3oBaTeNbHbIX OpraHu3a-
LMSIX, PACMOIOXEHHbIX B CENbCKON MECTHOCTU U MablX ropoaax.

MpodunbHbIA KOMMNEKT 060pyAoBaHuS obecneunBaeT 3 eKTUBHOE AOCTMXEHNE 0bpa-
30BaTeNbHbLIX PE3yNbTaToB 0OyYaloLMMIUCS MO MpOrpaMMaM eCTECTBEHHO-HAy4YHOW HanpaBieH-
HOCTW, BO3MOXHOCTb YrnybnéHHOMO M3y4eHns OTAENbHbIX NPeaMETOB, B TOM unucnie ans gop-
MWUpPOBaHUS M300peTaTenbCKoro, KpeaTMBHOMO, KPUTMYECKOrO MbILUMEHWS, pa3BUTUS YHKLMO-
HaNIbHOW FPAaMOTHOCTM Y 0BYyYaloLMXCS, B TOM YMCNE ECTECTBEHHO-HAYYHOWM M MaTEMaTUYECKON.
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IKCNEPUMEHT SBNSETCS UCTOYHWMKOM 3HAHUM U KPUTEPUEM MX UCTMHHOCTU B Hayke. KoH-
Lenums coBpeMeHHOro 0bpa3oBaHmns NoApPa3yMeBaeT, YTO B y4eHOHOM 3KCNepuMeHTe BeAYLLYIO
POJIb AOSIKEH 3aHATb CAMOCTOSTENbHbIA MCCEA0BATENBCKUI YYEHUYECKUIA SKCNEPUMEHT. Co-
BPEMEHHbIE 3KCMEepUMEHTasIbHblE NCCNefoBaHNs Mo QU3NKe yXe TPyAHO NpeacTaBnTb 6e3 uc-
NONb30BaHWS HE TONbKO aHaNoroBbIX, HO U UMPPOBbLIX U3MepuTenbHbIX Npubopos. B Gepe-
panbHOM rocyAapcTBeHHOM 0bpa3oBaTenbHOM cTaHaapTe (aanee — ®roOC) nponucaHo, YTo
OAHUM U3 YHMBEPCasbHbIX y4ebHbIX aeicTBuiA (aanee — YY[), NnprobpeTaeMbIX yyalmMMICs,
AOJIKHO CTaTb YMEHWE «NPOBEAEHMS OMbITOB, MPOCTbIX IKCNEPUMEHTAIbHLIX UCCNEA0BAHNN,
MPSMbIX U KOCBEHHbIX U3MEPEHWI C UCMOJIb30BAHMEM aHANOroBbIX U LMPPOBLIX N3MEPUTENb-
HbIX NpNbopoB».

YuyebHbI 3KCNepuMMEHT Mo du3nke, NPOBOAMMBIN Ha TpaaMLUMOHHOM 0bopyaoBaHuu (6e3
npMMeHeHus undpoBbiX nabopaTopuit), HE MOXET B MOSIHOW Mepe 06ecneyYnTb peLleHne BCex
0bpa3oBaTenbHbIX 3a4a4 B COBPEMEHHON LIKose. CNOXMBLIASCS CUTyaums 0bycnoBneHa Cy-
LecTBOBaHMEM psafa npobnem:

* TPaAMLMOHHOE WWKOSIbHOe 060pyA0BaHUE M3-3a OrpaHUYeHns TEXHUYECKMX BO3MOXHO-

CTEN He NO3BONSIET NPOBOANTL MHOMME KONIMYECTBEHHbIE NCCNIEA0BaHMS;

o AJITENBHOCTb NPOBEAEHMS (DU3NYECKUX NCCNEAOBAHWI He BCerga cornacyeTcs ¢ anu-
TENTIbHOCTbIO YYEOHBIX 3aHATUN;

* BO3MOXHOCTb NMPOBEAEHWUS MHOTUX (PU3NYECKMX UCCEAO0BAHMI OrpaHMynBaeTca Tpebo-
BaHUAMM TEXHUKM 6€30MacHOCTK 1 ap.

Lincdpoas nabopatopusi KapanHanbHbIM 06pa3oM U3MEHSIET METOAMKY U COAEPXKaHME 3KC-
NepMMEHTaNbHON AesTENbHOCTM M MOMOraeT peLlnTb BbilienepeyncinerHble npobnemsl. LLupo-
KU CNEeKTP UMPOBbLIX AAaTYMKOB MO3BONSET YYalMMCS 3HAKOMUTLCS C napameTpamu usnye-
CKOro 3KCMepUMEHTA He TOJbKO Ha KaueCTBEHHOM, HO U Ha KONNYeCTBEHHOM ypoBHe. C noMo-
b0 LUMdpOBOA NabopaTopun MOXHO NPOBOAUTL ANUTENbHBIN SKCMEPUMEHT AaXe B OTCYTCTBUM
aKcnepumeHTaTopa. pu 3TOM u3MepsieMble AaHHble U pe3ynbTaThbl UX 06paboTkm oTobpaxa-
OTCS HENOCPEACTBEHHO Ha 3KpaHe KOMMbIoTepa.

B npouecce ¢hopMUpOBaHMSI IKCMEPUMEHTANbHBIX YMEHUI NO (U3NKE YYALLMIACS YUUTCS
npeacTaBnsATb MHGopMaumio 06 uccnefoBaHUM B YETLIPEX BUAaAX:

¢+ B BepbanbHOM: ONUCHIBATb 3KCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOAESb SKCNEPUMEHT],
(PMKCMPOBaTbL BHUMAHWE Ha U3MepsieMblX PU3NYECKUX BENIMYMHAX, TEPMUHONOTUN;

¢ B Tab/IMYHOM: 3an0NHATb TabnMUbl AaHHbIX, NeXalnX B OCHOBE NOCTPOEHUs rpaduKoB
(Npw 3TOM Y y4yalUMXCS BO3HMKAET NepBUYHOE NpeacTaBieHne 0 MacwTabax BennunH);

* B rpauyeckoM: CTPOUTb rpaduku Mo TabSMYHLIM AaHHBLIM, YTO MO3BOJISIET NEPENTM K Bbl-
ABWKEHWUIO TMNOTE3 O XapakTepe 3aBUCUMOCTM Mexay (hU3nYecKuMn BeIMYmHamu (npu
3TOM YYuTeNb NOKa3blBAaET NPEUMYLLECTBO B BU3yann3aLiMm 3aBUCMMOCTEN MeXay Benu-
YWMHAMM, HArNsAHOCTb U MHOFOMEPHOCTD);

* B aHa/IMTUYECKOM (B BMAE MATEMATUYECKMX YPaBHEHWUM): NPUBOAMTL MaTeMaTUMYeCcKoe
onuMcaHne B3anMOCBSI3N (PU3NYECKUX BENNYMH, MaTeMaTUYeckoe 0606LieHne NoyyeH-
HbIX pe3ynbTaToB.

Mepexoa K KaxaoMy 3Tany npeacTaBneHns MHopMaLMmn 3aHMMaeT A40CTaTOYHO 60MbLLION
MPOMEXYTOK BpeMeHu. be3ycnoBHo, B 7—9 knaccax 3TOT npouecc HeobxoamM, HO B CTapLUMX
Kflaccax 370 BpeMsi MOXHO 6b1510 6bl 0TBECTU Ha pelleHne bonee BaxkHbIX 3aaay. B aToM nnaHe
umdposble nabopaTopun NO3BONAIOT CYLLECTBEHHO 3KOHOMWUTL BPEMS, KOTOPOE MOXHO NOTpa-
TUTb Ha (OPMMUPOBAHME WUCCNEAOBATENBCKUX YMEHWIA YUALLMXCS, BbIpaXatoWmXcs B CRedyHOLLmX
AENCTBUAX:

* onpepenexHne npobnemsl;

* MOCTAHOBKA MCCNeaoBaTeNbCKOW 3aaum;

* QHWPOBAHME pELLeHUs 3adauu;
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* MOCTPOEHNE MoJeneil;

* BbIABWXEHNE TUNOTE3;

* 3KCNEpUMEHTaNIbHasi MPOBEPKA rMUMOTES;

* aHanM3 AaHHbIX 3KCMNEPUMEHTOB WU HabNoAEHMN;

¢ (hOpMynMpOBaHNE BbIBOJOB.

MocnegHue roabl y y4yalmxcs HabnmoaaeTcs Hu3Kas MOTUBALMS U3YYEHMSt €CTECTBEHHO-Ha-
YYHbIX AUCUMNIMH U, KaK CNeacTsue, NajeHue kavectsa obpasosaHus. Lindposoe yyebHoe
060pyaoBaHME NO3BOJISIET YYALIMMCA 03HAKOMUTBLCS C COBPEMEHHBIMM METOAAMM UCCNIEAOBA-
HUS, NPUMEHSIEMbIMU B HAYKe, @ YUYMTENO — MPUMEHSTb Ha MPAKTUKE COBPEMEHHbIE MeJaroru-
yeckune TexHonoruu. MoaToMy rnaBHOW COCTaBnsAtoLIEN kKoMMnekTa «LUkonbHoro KBaHTopuy-
Ma» ABNSATCS UmMdpoBbie nabopaTopun.

HopmMmaTuBHas 6a3sa

®epepanbHbIM 3aKkoH 0T 29.12.2012 N9 273-03 (pea. ot 31.07.2020) «06 obpa3oBaHuu B
Poccuiickon ®epepaunm» (€ U3M. 1 gon., Bctyn. B cuny ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (pata obpaweHuns: 28.09.2020).

MacnopT HaumoHanbHoro npoekTta «ObpasoBaHue» (yTB. npe3ngnymom Coseta npu lpe-
3naeHTe PO no crpaternyeckoMy pasBUTUIO U HAUMOHANbHBIM MPOEKTaM, NMPOTOKON OT
24.12.2018 N2 16). — URL: http://www.consultant.ru/document/cons_doc_LAW_319308/
(naTa obpalenuns: 10.03.2021).

FocynapcTBeHHasi nporpamma Poccuickont ®epepaumn «Pa3BuTue obpasoBaHus» (YTB.
MoctaHoBneHueM Mpasutensctea PO ot 26.12.2017 N2 1642 (pen. ot 22.02.2021) «06 yTBEpX-
AEHUM rocyAapcTBEHHOM nporpaMmel Poccuninckon ®eaepaunn «Pa3sutne obpasoBaHus». —
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7
364e34f26f87ec138f/ (nata obpawenus: 10.03.2021).

MpodeccnoHanbHbIM cTaHaapT «Megaror (negarornyeckas AedTeNbHOCTb B AOWKObHOM,
HayanbHOM 06LieM, OCHOBHOM 06leM, cpeaHeM obuiem obpa3oBaHun), (BOCNUTATENb, Y4K-
Tenb)» (pea. ot 16.06.2019) (Mpuka3 MUHMCTEPCTBA TPyAa M coLManbHOiA 3aluuTbl PO oT 18 ok-
T96ps 2013 r. N 544H, C M3MEHEHMAMU, BHECEHHLIMW MPUKa3oM MuUHUCTEpPCTBa Tpyaa v cousa-
wnTbl PO o1 25.12.2014 N2 1115H 1 ot 5.08.2016 r. N2 422H). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red_2016.pdf (naTa obpauleHus:
10.03.2021).

MpodeccnoHanbHbIM cTaHaapT «Medaror 4ONONHUTENbHOrO 06pa3oBaHNsa AETEN U B3POC-
nbix» (Mprka3s MuHUCTEpCTBa Tpyaa M coumanbHon 3awwmTsl PO ot 05.05.2018 N2 298H «06
yTBEpXAeHUn npodeccnoHanbHOro ctaHaapTa «lMegaror 40ONONHUTENBHOrO 06pa3oBaHus ae-
Tel u B3pocnbix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT_ID=48583 (nata obpawerus: 10.03.2021).

®epaeparnbHbIi rOCyAapCTBEHHBIN 06pa30oBaTeNbHbI CTaHAAPT OCHOBHOMO 06Lero 0bpaso-
BaHMa (yTB. nNpuka3oM MuHMCTepcTBa 06pa3oBaHMs M Hayku Poccuickon ®depepaumu OT
17.12.2010 N2 1897) (pea. 21.12.2020). — URL: https://fgos.ru (aata obpaiieruns: 10.03.2021).

®epneparnbHbIM roCyAapCTBEHHbIN 06pa3oBaTENbHbIA CTaHAAPT cpeaHero obliero obpaso-
BaHMa (yTB. nNpuka3oM MuHMCTepcTBa 06pa3oBaHMs M Hayku Poccuickon ®depepaumu OT
17.05.2012 N2 413) (pea. 11.12.2020). — URL: https://fgos.ru (gata obpawenus: 10.03.2021).

MeToaunuyeckme pekoMeHAaumm no co3gaHmnio U GyHKLUMOHNPOBAHUIO AETCKUX TEXHOMAPKOB
«KBaHTOpUyM» Ha 6a3e 0bLeobpa3oBaTeNbHbIX OpraHu3aumnii (yTB. pacrnopsixeHnem MuHu-
cTepcTBa npoceelleHns Poccunmnckon ®egepaumnm ot 12.01.2021 N2 P-4). — URL: http://www.
consultant.ru/document/cons_doc_LAW_374695/ (nata obpawenuns: 10.03.2021).
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MeToanyeckne pekoMeHaaummn no co3aaHmio U GYHKUMOHMPOBAHMIO LIEHTPOB LUMdPOBOro
ob6pa3oBaHusa «IT-ky6» (yTBEpXXAEHbI pacnopskeHneM MUHMCTEPCTBA NpocBeLleHust Poccui-
ckon ®epepauum ot 12 sHBaps 2021 r. N2 P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (nata obpawenus: 10.03.2021).

MeToanyeckne pekoMeHaaumm nNo co3aaHunio n yHKUMOHMPOBaHMIO B 0blieobpa3zosaTens-
HbIX OpraHu3aumMsX, PaCnoNIOXEHHbIX B CEIbCKOW MECTHOCTM U ManblX FOpoAax, LEeHTpoB 06-
Pa30BaHWUA E€CTECTBEHHO-HAY4YHOM M TEXHOMOMMYECKOW HampaBneHHocTen («ToYka pocTa»)
(YTBEp)XAEHbI pacnopshkeHMeM MuHUCTEpPCTBa NpocBelleHns Poccuiickon depepauunm
oT 12 aHBaps 2021 r. N2 P-6). — URL: http://www.consultant.ru/document/cons_doc_
LAW_374694/ (nata obpaweHus: 10.03.2021).

OCHOBHbIE MOHATUA U TEPMUHDI

depnepanbHbiii rocyfAapcTBeHHbIN 06pa3oBaTenbHbii ctaHgapt (ProcC) — sto
COBOKYMHOCTb TPEOOBaHWIA, 06513aTeNIbHbIX MPY Peann3aunm OCHOBHbIX 0bpa3oBaTesb-
HbIX MPOrPaMM HayasnbHOro obwero, 0CHOBHOro obuero, cpeaHero (MonHoro) obuero,
Ha4asNbHOro NPoeccMoHaNbHOro, CpeaHero NPodeccMoHanbHOro M Bbiclwero npodec-
CMOHanNbHOro 0bpasoBaHNs 06pa3oBaTENIbHBIMU YYPEXAEHNAMU, UMEIOLLMMI FOCYAaP-
CTBEHHYIO aKKpeanTauMmIO.

YHuBepcanbHble yuebHbie gencteus (YY[l) — 370 COBOKYNHOCTb CNOCO60B AENCTBWIA
obyvatoLlerocs, kotopast obecneymBaeT ero CnocobHOCTb K CaMOCTOSITENbHOMY YCBOE-
HWIO HOBbIX 3HaHWK, T. €. CNOCOBHOCTL Cy6bEKTA K CAaMOPa3BUTMIO M CAMOCOBEPLLEHCTBO-
BaHWIO MyTeM CO3HATENbHOrO M aKTMBHOrO NPUCBOEHMS HOBOIO COLMAIbHOMO OMbITa.
«Touka pocTa» — 3T0 peaepanbHas CeTb LEHTpoB 0bpa3oBaHNs LUMMPOBOro, ecre-
CTBEHHOHAY4YHOr0, TEXHUYECKOrO WU NyMaHWTapHOro npoduns, OpraHn3oBaHHas B paM-
Kax npoekta «CoBpeMeHHas! LLKoMa».

Undposas nabopatopms no ¢pusmke — 310 KOMMIEKT, COCTOSLUMIA U3 AATUNKOB ANS
M3MEPEHWS U PErMCTPaLMK Pa3IMYHbIX NapaMeTpoB, HTepdeica ans cbopa AaHHbIX U
NPOrpaMMHOro obecneyeHuns, BM3Yann3UPYIOLWEero 3KCnepuMeHTanbHble AaHHble Ha
3KpaHe.

MynbTnaaTunk — UndpoBOE YCTPOWCTBO, BLIMOHEHHOE B BMAE MNaThopMbl C MHOMO-
KaHaslbHbIM U3MEpUTENEM, KOTOPbI OAHOBPEMEHHO MOJTYYAET CUrHasbl C Pa3/MYHbIX
BCTPOEHHbIX AATUYMKOB, pa3MeLLEHHbIX B €IMHOM KOpPMyCce YCTPOMCTBa.

MeToanyeckne pekoMeHZauuu no peanu3aumn obpasoBaTesibHbIX MPOrpaMM B pamKax
npenoaasaHus GU3NKK C UCNosb3oBaHMeM 0bopyaoBaHUS LieHTpa «Touka pocta» (7—9 knac-
Cbl) BK/IKOHAIOT B cebs:

¢ OnvcaHWe MaTepuanbHO-TEXHMYECKOM 6a3bl LieHTpa «Touka pocTa», MCNob3yeMoro Ans

peanusauumn obpasoBaTesnbHbIX MPOrpaMM B paMKkax npenogasaHus Gusunku;
* MpuMepHyto pabouyto nporpamMMmy no Gusmnke ans 7—9 KnNaccos Ans opraHu3aumm msy-
YeHus U3MKK C UCMONb30BaHNEM 060pyA0BaHNA LEHTPa «TOYKa poCTa»;

* TEMaTM4ecKOoe NIaHNPOBaHWE C YKa3aHMeM KOnMYecTBa YacoB, OTBOAMMBIX HA OCBOEHME
KaXKaoW TEMbI, U C ONpeAeneHneM OCHOBHbIX BMAOB YY/] yHalmxcs Ha ypoke/BHEYpouY-
HOM 3aHSATUK;

¢ cofepxaHue n (opMy opraHmsaumm y4ebHbix 3aHATUM Mo dusnke B 7—9 Knaccax ¢ uc-
nonb3oBaHMeM 060pyaoBaHuUs LeHTpa «Touka pocta» (NpuMepbl CLEHapueB YpOKOB, na-
6opaTopHbIX paboT, nogrotoeka k OIS no @u3nke, NPoeKTHble paboTbl, CLEHapUN BHe-
YPOUHbIX MEPONPUSATUN).


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_
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OnucaHve MatepuanbHO-TEXHUYECKON 6a3bl
LleHTpa «Touka pocTa»,

MCNOJIb3yeMoro ANs peanusaumm obpasoBaTesibHbIX NPOrpaMm
B paMKax npenoaaBaHus (hU3NKN

B coctaB ueHTpa «Touka pocta» no gpusnke Bxoaat 6aszosas (0bs3atenbHas) YacTb v [o-
nonHuTenbHoe obopyaoBaHue. bazosasi YacTb COCTOMT U3 UMGPOBLIX AaTYMKOB U KOMMNIEKTOB
COMYTCTBYIOLMX 3/IEMEHTOB A1 OMNbITOB MO MEXAHMKE, MONIEKYNISIPHON (DU3MKE, SNEKTPOANHA-
MKKe ¥ onTuke. JononHuTenbHoe obopyaoBaHue (NPodUbHbLIA KOMNAEKT) NPeACTaBNseT Co-
601 undposyto nabopaTtopuio No gusnke (puc. 1).

Ba30Bblii KOMNEKT 060pyAOBaHMs
LeHTpa «Touka pocTa» no ¢pusmke

ﬂ,aHHbIl\/JI KOMMNEKT NPEACTaB/IEH CneayrowmMMn aaTymMkamu.

OaTtumk abCcontoTHOro AaB/eHUs

[atuuk (puc. 2) Npou3BOAUT U3MEPEHNS ABCOMIOTHOIO AaBEHUS. YyBCTBUTENbHBIN SN1EMEHT
AATYMKa BbINOMHEH Ha 6a3e MOHOMMTHOrO KPEMHMEBOIO NMbE30PE3NCTOPA C BHEAPEHHOM TEH30pe-
3UCTMBHOW CTPYKTYPOM, KOTOPasi NO3BONSET MCKIOUYUTL BO3MOXHbIE MOTPELIHOCTA W [JOCTUTHYTh
HEO6X0AMMON TOUHOCTU U3MEPEHUIA. B KOMNNEKT AaTumKa abCcoMOTHOrO AABNEHUS BXOAUT rnb-
Kasi repMeTUYHas Tpybka AN NOAKMIOYEHUs WTYLEpa AaTumka K N1abopaTopHOMYy 060pya0BaHMIo.

Pd ReLEON

g Darene pasnenina

Puc. 2. JaTuuk abco-
Puc. 1. Uudposas nabopatopusi no ¢pusmke NIOTHOrO AaBNEHNS
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TexHMYecKne xapaKTepuCcTMKKU AaTumMKa abCoNOTHOro AaBeHUS:
* ananasoH u3mepeHuns — ot 0 go 700 kla;

¢ paspeweHne — 0,25 kMa (cm. puc. 2);

MaTtepuan Tpybku — nonuypeTtax;

AnnHa Tpybkn — 300 MMm;

BHYTPEHHWUIN AMAMETP TPYOKN — 4 MM,

OaTtumk nonoxxeHmsa (MarHMTHbIN)

Jatumk (puc. 3) U3MepsIET BPEMEHHBI € OTPE3KM MEX/Y MOMEH-
TaMW NPOXOXAEHMS 0ObeKTa PAAOM C 6ECKOHTAKTHbIMK AeTEKTOpa-
MWU. BECKOHTaKTHblE AETEKTOPbLI SABNSIOTCSA BbIHOCHBIMU W KPENATCA
Ha METaNMYECKOM MM MarHUTHOM MOBEPXHOCTW. KonmuyectBo ocen
“3MEpEeHMS AaTuMKa NONOXKEHUS paBHO 3, AMana3oH U3MEepPEHNUi No
Kaxxaomn u3 ocen X, Y n Z coctaensiet ot 0 go 360 rpaga.

TexHMuYeckne XxapaKTepuCTUKN AaTYMKa NOJIOXKEHUSA:

* KONMYECTBO AETEKTOPOB — 4 LUT.;

[MAMETP KOpryca AeTekTopa — 8 MM; Puc. 3. laTunk nonoxe-
TVN AETEKTOPa — FepKOH; Hust (MarHUTHbIN)

* AnaMeTp pasbéMa-wTekepa — 3,5 MMm;

* [AnvHa kabens ansa aetektopos — 300 MM.

MomMmMMo AaTumkoB umdpoBon nabopaTopun Ans NpoBeAeHUs] (PU3NYECKMX IKCNEPUMEH-
TOB, B 6@30Bblii KOMMNEKT BXOAST HEKOTOPbIE COMYTCTBYIOLWME 3/1IEMEHTBI.

Komniekm conymcmayroujux 3/1.eMeHmos 8718 3KcnepumMeHmos No MexaHuKe (puc. 4).

Habop N2 1

Habop N2 3 Ha6op N2 4

Puc. 4. KoMnnekT conyTCTBYOLWMX 3/1EMEHTOB /1 SKCNEPUMEHTOB MO MEXAHUKE
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B coctaB koMnnekTa BXOAAT YeTbIpe Ha6opa. PaccMOTpUM COCTaB BXOAALLErO B HUX O6ODY'
AO0BaHUA.

Ha6op N2 1

Becbl 2n1eKTpoHHbIe y4ebHble

N3meputenbHbin umnuHap (06bEm 250 mn)

2 NNacTuKoBbIX cTakaHa (06bEM 300 MN Kaxabin)

AvHamomeTp N2 1 (npegen usmepeHus 1 H)

AunHamomeTp N2 2 (npepen m3mepenus 5 H)

Fpy3 uunuHapuYeckuin n3 ctanu: V = (25,0 £ 0,3) cM3, m = (195 £ 2) 1, C KpIOUKOM
[py3 UMNMHAPUYECKMI U3 antoMUHKeBOro cnnaga: V = (25,0 £ 0,7) cM’, m= (70 £ 2) r
Tpy3 UMIMHAPUYECKNIA U3 CrieumanbHoro nnactvka: vV = (56,0 £ 1,8) cM3, m= (66 £ 2) r
[py3 UMAMHAPUYECKMI U3 antoMUHKEBOro cniaea: V = (34,0 £ 0,7) cM3, m=(95+ 2) r
MoBapeHHas conb B KOHTeWHepe 13 MBX

Manoyka Ans nepemelLnBaHus, HUTb

Habop N¢ 2

LLtaTvB nabopaTopHbIiA C AepxaTenem

AvnHamomeTp N2 1 (npegen usmepeHus 1 H)

AvHamomeTp NQ 2 (npegen usmepeHus 5 H)

2 MPYXUWHbI Ha nnaHweTe: XECTKOCTb NpyxuHbl N2 1 (50 £ 2) H/M, %ECTKOCTb Npy>XWHbI
N2 2 (10 £ 2) H/m

3 rpy3a maccon (100 % 2) r kaxabin

Habop rpy3oB, 0603HaueHHbIx N2 4, N2 5, N 6 1 3aKpennéHHbIX Ha Kprouke
JnHelika nnacTukoBas (anuHa 300 MM)

TpaHCnopTMp MEeTanIMyYecKui

Bpycok aepeBsHHbIN Maccom (50 £ 5) r ¢ KpIOUKOM U HUTBIO
HanpaBsnsitowasi C U3MepuTebHOM LIKaNoW

Ha6op N° 3

LLItaTB nabopaTopHbIiA ¢ MydTOM

Pbluar ¢ KpenneHusMu ans rpy3os

Brok noaABMXHBbIN

Bnok HenoaBWXXHbIN

HuTb (anvHa He MeHee 1,2 M)

3 UMNMHAPUYECKUX rpy3a U3 cTann maccoit (100 £ 2) r kaxabin
[MHamMoMeTp nnaHwWweTHbIM (Npeaen uaMepenns 5 H)

JInHeika nnactukoBas (anvHa 300 MM)

TpaHcnopTMp MeTanInyeckumn

Ha6op N2 4

DNEKTPOHHbI CEKyHAOMEpP C AaTyMKaMu (YKOMMNEKTOBAH 3M1EMEHTaMU MUTaHWS)
MarHuToynpaBnsieMble repKOHOBbIE AAaTUMKM CEKYHAOMEPA (AaTUMKM C KPYroBOW 30HOM
YyBCTBUTENbHOCTW)

MexaHun4yeckas ckambs (anmHa 700 mm)

Bpycok aepeBsiHHbIN: m = (50 £ 2 T)
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LLITaTB nabopaTopHbIi C MydhTO

TpaHCnopTMp MeTaNIMYECKNI

HuTb (anMHa He MeHee 1,2 M)

JNleHta MepHas (anunHa 1000 Mm)

4 UMNMHAPWYECKUX rpy3a M3 cTanu Maccoi (100 + 2) r kaxablif

o 2 MNpYXwuHbl: XECTKOCTb npyxuHbl N2 1 (50 £2) H/M, xECTKOCTb MpyXuHbl N2 2
(20 £ 2) H/™m

[py3 uMAMHApUYeckniA Maccoit (100 + 2) r ¢ KPIOYKOM

Tpybka antoMuHueBas

Komnaekm conymcmsyrowux 371eMeHmos 019 3KchepumMeHmos
no MoJieKyiapHou ¢u3uke (puc. 5).

Puc. 5. KoMnnekT conyTCTBYOLMX S/IEMEHTOB AJ1St SKCMEPUMEHTOB MO MONEKYNSPHON hunke

B cocTas koMmnnekTa BXOAAT cregytowme npubopsl u MaTepuarnsl.

o KanopumeTp

TepmomeTp

Becbl 3neKTPOHHbIE

N3mepuTenbHblid uunmMHAp (MeH3ypka) ¢ NoACTakaHHWMKOM u3 MBX (06bEm 250 mn)
Fpy3 LMAMHAPWUYECKUI U3 antOMUHUEBOrO CMnaBa Maccom (68 £ 2) r ¢ KproYKOM
[py3 UMAMHAPUYECKNIA U3 CTanu Maccol (189 + 2) r ¢ KptoyKoM

Komnnekm conymcmsyrowux 371eMeHmos 0/14 3KchepumMeHmos
no 3sieKkmpoouHamuke (puc. 6).

Puc. 6. KoMnnekT conyTCTBYOLWMX 3/1EMEHTOB AJ19 3KCNEPUMEHTOB MO 3/1IEKTPOANHAMUKE

B cocTae koMnnekTa BXoAaT cneaytowme npubopbl u Matepuansl.
¢ /CTOYHMK NUTaHMsI NOCTOSIHHOrO M NEPEMEHHOMO Toka NMbo HGaTapenHbin 610K

11
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BonbTMeTp AByxnpeaenbHbin: npeaen usMepenus 3 B, ueHa penewuns wkansl C = 0,1 B;
npeaen namepeHus 6 B, ueHa genexuns wkansl C=0,2 B

AMnepMeTp AByxnpeaenbHbli: npeaen naMepenus 3 A, ueHa aenenus wkansl C = 0,1 A;
npegen namepenus 0,6 A, ueHa genenuns wkanol C = 0,02 A

Pesuctop R1 conpotusnexunem (4,7 £ 0,5) Om

Pesuctop R2 conpoTuenenunem (5,7 £ 0,6) Om

Pesuctop R3 conpotusnexuem (8,2 £ 0,8) Om

Habop 13 3 npoBOMOYHbIX PE3UCTOPOB

IneMeHT anekTpuyeckoi Lenu (peoctaT) conpotueneHnem 10 Om

Kntou ans pasMblkaHusi U 3aMblkaHWUst SNEKTPUYECKOW LENK

KomnnekT npoBoaoB

Jlamnouka HanpshxeHvem 4,8 B

Komnnekm conymcmsyiowux 3ileMeHmos 018 3KchnepuMeHmos no onmuke (puc. 7).

Puc. 7. Komnnekr CONyTCTBYIOWMX 3NEMEHTOB ANA 3KCNEPUMEHTOB NO ONTUKE

B cocTaB KoMnnekTa BXOAAT CleaytoLme npubopbl M MaTepuani

MICTOYHMK MUTaHUS NOCTOSAHHOIO TOKA, BbINPSIMUATESNb C BXOAHLIM HanpshkeHnem 36+42 B
unmn baTapenHbin 6nok 1,5+7,5 B ¢ BO3MOXXHOCTbIO peryniMpoBKM BbIXOAHOMO HaNpshKeHUs
Cobupatolas nuH3a 1: dokycHoe paccrosHue Fi = (100 + 10) mm

Cobupatowast nnH3a 2: dhokycHoe pacctosHue F, = (50 £ 5) MM

Paccensatowas nmH3a 3 (pokycHoe pacctosiHne F3 = —(75 £ 5) MM

JInHeika nnactukosas (anvHa 300 MM)

KpaH CTanbHOW

HanpaBnsiowas ¢ M3MepuTenbHOMN LWKanoh (anvHa 730 Mm)

KomnnekT npoBoaos

Kntoy ABYXNO3WULIMOHHBIA AN pa3MblkaHUs W 3aMblKaHWUSt SNEKTPUYECKON LIEMM
OcBeTuTESb C UICTOYHUKOM CBETa HanpshkeHuem 3,5 B

LLlenesas anadparma

Cnainp «Mopenb npeaMeTa» B pentepe

MNMonyunnuuap

lnaHweT Ha NN10THOM nucTe A4 C KpyroBbliM TPAHCMOPTUPOM

MpodunbHbIN KOMNNIEKT 060pyAOBaHMS
LeHTpa «Touka pocra» no pusmnke

B coctaB npocunbHOM LMdpoBOM Nabopatopun BXOAST OAMH BECNPOBOAHON MynbTMAAT-
yuk Releon Air «®u3nka-5», nporpammHoe obecneveHune Releon Lite n AByxkaHanbHas npwu-
CTaBka-ocuunnorpadg.



®U3UKA TOUKA !'POCTA

becnpoBogHoi MynbTAaTunKk Releon Air «®usuka-5»

BecnpoBoaHON MynbTUMAATUYMK BLINOMHEH B BMAE NNaTdOPMbl C MHOFOKaHa bHbIM U3MepH-
TeneM, KOTopblii OAHOBPEMEHHO NOJTyYaeT CUrHasbl C Pa3iMyHbIX BCTPOEHHBIX AaTYMKOB, pas-
MeLLEHHbIX B €4MHOM Kopnyce YCTPOMCTBa. becnpoBoaHble MynbTUAATUYMKM NOAK/IOYAKOTCS K
NNAHWETY UK KOMMbIOTEpY HanpsiMyto. MNpu 3ToM HeobxoanMa noaaepxka paboTbl NO NpoTo-
kony Bluetooth low energy (BLE) 4.1, 6€3 4ONOAHUTENbHBIX PErUCTPAaTOPOB AAHHLIX C MOMO-
LLbIO BXOASILLEN B KOMMNEKT dneLku (puc. 8).

Puc. 8. Bluetooth-aganTtep Releon

Pl RELEON

Puc. 9. becnpoBoaHoOW MyNbTUAATUNK
Releon Air «®u3unka-5»

PaccMOTpUM TeXHUYECKMNEe XapaKTEPUCTUKKM, CXEMY M COCTaB 6ecnpoBOAHOIO MybTUAATYM-
Ka Releon Air «®usuka-5» (puc. 9).

TexHUYecKne xapakTepuMCcTMKU MyJibTUAATUYMKA:

¢ pa3psgHOCTb BCTpoeHHon ALM — 12 6uTt

* MaKcMManbHas YacTtoTa oundpoBku curdana — 100 kl'y,

+ nHTepdelic noakntoueHnst — Bluetooth low energy (BLE) 4.1

¢ BCTpPOEHHasi NamMsaTb 06bEMOM 2 KbanT

* HOMMHanbHOe HanpsxeHune 6atapen — 3,7 B

¢ EMKOCTb BCTPOeHHoW 6atapen — 0,7 A* v

* KONMNYECTBO BCTPOEHHbIX JaTYMKOB — 6 LUT.

Cxema MynbTHAATUMKA

B cxemy mynbTugatumka (puc. 10) BXOAST Cnegytome 31eMeHTbI:

1 — pa3bém USB (Mcnonb3yeTcs TONbKO ANs 3apsaKu

YCTPOMICTBA);
RELEON 2 — pa3béM Ans NOAKMIOYEHNS LLyNa MarHUTHOrO Nons;
r AIR 3 — MHAMKATOP COCTOsIHMA conpsbkeHns Bluetooth;
_ 5 4 — nopT Aatynka abConMoTHOro AaBNeHUs;
4 — DU3UKA-S _ 5 .
—— 6 5 — pa3béM Ans NOAKMIOYEHWS Lyna AaTyMka amnepmeTpa;
3 8 6 — pa3béM Ans NOAKMIOYEHMS Lyna AaTyuMKka BONBTMETPA;
S B S R N 7 — VHAWKATOP COCTOSIHWS BCTPOEHHOW baTapew;
( @ 8 — pa3bém Ans NOAKNIOYEHNS TEMMNEPATYPHOro 30HAa;
2— E YTy 9 — eanHas KHOMKa BKJIOYEHUS;
9 10 — cepwiiHbI HOMep 6ecnpOBOAHOIO MyNbTUAATYMKA.
CAEAAHO 8 POCCUMN
L
——

Puc. 10. Cxema MynbTMAaTUMKa

13
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J1aTuUMK YCKOPEHUS! YCTAHOBMIEH BHYTPM KOPNyca MyNbTUAATYMKA, OCU AaTUMKa YKa3aHbl Ha
NIMLLEBOM MaHenu.
CocTaB MynbTUAATUYMKA

[aTuMK HanpsxeHus Jatumk HanpsbkeHns (puc. 11) namepsieT 3Ha4eHus no-
CTOSIHHOrO M NepeMeHHOro HanpshkeHus. B komnnekTe aat-
Va 1 YMKa HaXxo4ATCsA NPOBOAA Pa3HOro LUBETA C 3aXKMMaMu Tuna

«KpOKOAWUN» AN NOAKMOYEHNS K 3NEKTPUYECKUM CXeMaM M
LuTeKepam Ans coeaumHeHus ¢ 6ecnpoBOAHLIM MyNbTUAATYM-
KOM. [lManasoH M3MepeHus BblIbMpaeTcs B NpOrpamMMHOM
obecneyeHunn cbopa n 06paboTkM AaHHbIX.
TexHuYecKue xapakmepucmuku 0amyuKa HaNPAXXeHUs:
* [ManasoH M3MepeHus:
1)or-150015B
2)or-1080010B
3)or-50058B
4)or-2p0028B
* paspeweHne — 1 MB

Puc. 11. [JaTumnK HanpsbkeHnus

[AaTumK ToKa Jatumk Toka (puc. 12) nsmepsieT 3HaueHMs NOCTOSAHHOMO
N NepeMeHHOro 3M1eKTPUYECKOro ToKa. B koMnnekTe gaTyum-
Ka HaxoasdTcs NpoBOAA pasHOro LBeTa C 3aXuMMaMy Tuna
KKPOKOAWMM» ANSt MOAK/IOYEHNUS K INEKTPUYECKMM CXEMaM K
LUTeKepaM AN coeaumHeHus ¢ 6ecnpoBOAHLIM MyNbTUAATYM-
KOM.

TexHuYecKue XxapakmepucmuKku 0amyuKa moka:

* AManas3oH usMepeHusa: otT-1001A

* pa3peweHne — 0,005 A

Puc. 12. JaTumk ToKa

[aTyuK MarHMTHOro nons Jatumk mMarHuTHoro nonst (puc. 13) u3MepsieT 3HayeHue
WMHAYKUMN MarHUTHOro nonsi. OH BbIMOJIHEH B BMAE BbIHOC-
HOro 30HAa. YyBCTBUTESbHBIA MOAY/b AaTyMKa MOCTPOEH
Ha MHTerpasibHOM 3n1eMeHTe X0/1/1a U CMOHTMPOBaH B TOp-
LieBOM YacTu 30HAa.

TexHu4ecKue XapakmepucmuKku 0amyuka MazHUMHO20
noss:

* vana3oH u3mepeHus: ot —100 go 100 MTn
paspeLeHne — 0,1 MTn
AVMAMeTp 30H4a — 7 MM
AnvHa 3oHaa — 200 MM

Puc. 13. [JaTyMk MarHWTHOro nons



OPU3UKA

[aTtunk TeMnepaTtypbl

Puc. 14. [JaTunk Temnepatypol

[laTumK ycKopeHus

0lol3151]

Puc. 15. JaTunk yCcKOpeHus

[aTtunk abcontoTHOro
AaBJ/ieHus

Puc. 16. JaTunk abcontoTHOro
faBneHns

TOUKA \!Pocm

JaTtumk Temnepatypbl (pucC. 14) BbINONHEH B BMAE Bbl-
HOCHOMO M repMeTMYHOro TeMnepaTypHOro 30HAa. Jatumk
MMEET PaCLUMPEHHBIN TEMNEPATYPHbIN AMana3oH, No3BoJisi-
lOLLMI U3MepSITb TEMNEPATYPY NPY HarpeBaHWUM, KUNEHWUM 1
KPUCTaN/M3aLUmum pasnnyHbiX MaTepuanoB. YyBCTBUTENbHbIN
3NIEMEHT [aTyuKa NpeacTaBnsieT cobor nosynpoBOAHNKO-
Bbl/i BbICOKOYYBCTBUTENbHbIN TEPMUCTOP, KOTOPbIA pa3me-
WEH Ha KOHUe 30HAa. MMyCTOTbl HAKOHEYHMKA 3amnosHEHbI
TEpMONacTomn. B

TexHuUYecKue xapakmepucmuKu 0am4uka memnepamypei:

* aMana3oH usmepenus: ot —40 po +165 C

* pa3peweHve — 0,1 C

* MaTepuan BbIHOCHOrO 30HA4a — HepXaseloLwas CTanb

C XpOMMUPOBAHHbIM NMOKPbITUEM

o [JZIMHA METAN/IMYECKOMN YacTu 30HAa — 100 MM

* AvMaMeTp 30H4a — 5 MM

o K03(PUUMEHT TENNONPOBOAHOCTM TepMonacTbl —

4 Bt/(M " K)

Aatumk yckopenus (puc. 15) npou3BoauT n3MepeHus
YCKOPEHUS ABMXYLLMXCS 06BEKTOB MO TPEM OCSM KOOpAMHAT.
TexHuYecKue xapakmepucmuKku 0amyuKa YCKOPeHUs:

AManasoH nsmepenns 1: £2g
AManasoH nmepenns 2: £4g
AManasoH nsmepenus 3: £8g
pa3pelwexune 1 (ans avanasoHa 1) — 0,001g
pa3peleHune 2 (ana ananasoHa 2) — 0,002g
pa3peleHune 3 (ana amanasoHa 3) — 0,004¢

Aatumk abcontoTHOro aasneHus (puc. 16) nponssoauT
“3MepeHns abCoNtoTHOMO AaBneHus. YyBCTBUTENbHbIN 3ne-
MEHT [aTyMKa BbINOSHEH Ha 6a3e MOHOIMTHOrO KpPeMHMe-
BOrO MbE30Pe3nNCTOpa C BHEAPEHHOW TEH30PE3UCTUBHOI
CTPYKTYPOW, KOTOpasi MO3BOJSIET UCK/IIOUYUTb BO3MOXHbIE
MOrpewwHoCT U JOCTUIHYTb HEOBXOAUMOM TOYHOCTU U3Me-
PeHWi. B KOMNNeKT BXoAUT rubkasi repMeTUYHas Tpybka
ANS NOAKMOYEHMs WTyuepa Aatyvka K nabopaTopHomy
obopyanoBaHuio.

TexHu4eckue XxapakmepucmuKku damyuka abco/IomHo-
20 dassieHus:

* ananas3oH usmepenus: oT 0 go 700 klMa

* paspeweHne — 0,25 klMa
MaTepuan Tpybkn — nonnypeTaH
AnvHa Tpybkn — 300 MM
BHYTPEHHWUIN AMAMETP TPYOKM — 4 MM

15
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[nsi n3yyeHnst 3aKOHOB MOCTOSIHHOrO M NEPEMEHHOr0 TOKa B KOMMJIEKT BKIKOYEHbI JOMO0S-
HUTENbHO 3NIEMEHTbI 3NIEKTPUYECKMX LIENe: aABa pe3uctopa conpoTtusneHnem no 360 Om, aBa
pe3ucTopa conpotuenennem no 1000 OM, namMnoyka, K4, peoctaT, AMOA, CBETOAMOM, KOH-
AaeHcaTop éMKocTbio 0,47 MK®, KaTylwkKa MHAYKTUBHOCTbLIO 33 MIH, HAabop KaTyLweK MHAYKTUB-
HocTn (puc. 17).
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Puc. 17. [JONONHUTENbHbIE 3NEMEHTbI INEKTPUYECKMX Lienei

Pa6orta c nporpamMmMHbIM ob6ecneueHneM Releon Lite

Ans paboTbl ¢ MynbTUAATUMKAMU HEOBXOAMMO YCTAHOBMTb HA KOMMNbIOTEP MW MAAHWET
nporpamMy Releon Lite. AucTpnbyTnB nNporpamMMbl HaxoaMTCst Ha (neLl-HOCUTENE, KOTOPbIN
BXOAMT B KOMMNNEKT MOCTaBKMW. porpaMMy MOXHO YCTaHOBUTb Ha Ntoboe KOMMYeCTBO KOMMbHO-
TepoB, NIAHLWETOB MK cMapTdOHOB. MNporpamMmma Releon Lite no3BonseT B CYUTAHHBIE CEKYH-
Abl BbIMNOHATb 3KCMEPUMEHTbI MO FOTOBbIM CLIEHAPUSM, METOAMYECKMM YKa3aHWsSM U COBCTBEH-
HbIM HapaboTkaM. MporpaMMa ABASETCS KPOCC-NNaTPOPMEHHOM U MOXKET BblTb YCTAaHOBNEHA
Kak Ha Windows, Tak 1 Ha Android n macOS.

[Ans paboTbl NporpaMMHOro obecneyeHust B onepaumoHHon cucteme Windows Heobxo-
AMMO Hanuume nnatdopmbl Microsoft.NET Framework (dpeiimBopk) Bepcun 4.6.2 (nnm
Bbllwe). Kak npaBuno, OHa Yyxxe yCTaHOBSIEHA B OnepauMoHHyto cucteMy. Ho ecnim Releon
Lite nocne ycTaHOBKM He 3amycKaeTcsl, TO, CKOpee BCEro, B ONepaLMOHHON CUCTEME
Microsoft.NET Framework He yCTaHOBMeH. Ero MOXHO ckayaTb U YCTaHOBUTb [BYMSI
cnocobamu.

B koMnnekT noctaBku UM@poBOW NabopaTopun BXOAUT (eLl-HOCUTENb, Ha KOTOPOM
HaxoauTcst nanka Framework. B 3710l nanke pasMelléH AMCTpubyTuB (penmMBopka,
KOTOpbI HEO6XOANMO YCTaHOBUTD.

CkayaTb ANCTpMbyTMB hpeiiMBOpKa C caiTa MankpocodT:
https://www.microsoft.com/ru-RU/download/details.aspx?id=53344

Mocne 3Toro 3amnycTuTb CKayaHHbIA dain U yCTaHOBUTb (DPEMBOPK Ha KOMMbIOTEP,
NAaHWeT Uan cMapTdOH.



http://www.microsoft.com/ru-RU/download/details.aspx?id=53344
http://www.microsoft.com/ru-RU/download/details.aspx?id=53344
http://www.microsoft.com/ru-RU/download/details.aspx?id=53344
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BbICTpbIN CTapT

MoaknoyYeHne MynbTUAATYMKOB OCYLLECTBNSIETCS Ha BKknaake Pa6ounn cron. [ns noa-
KtoueHns aatyumkos no Bluetooth HeobxoanMo nepekntounTbcsa Ha Bknaaky Bluetooth u Ha-
XaTb Ha kHonky Mouck (puc. 18). B 6noke MOMUCK yCTPOUCTB NOSBUTCS HaNAEHHOE YCTPOK-
ctBO (puc. 19). [lanee cneayet NOAKNOUNTL YCTPOUCTBO K NMpOrpamMe.

(Q) Releon Lite

T:’J ramesponka

[ T NOrepona e
P

@ O nporpae
-

P
l 'T\ Noripotsarae
~

& O nporpase
13

Puc. 19. Mownck ycTponcTB
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3aTeM MOXHO BbibpaTb, Kakue u3 gaTunkos ByayT yyacTBoBaTb B cbope
AaHHbIX. [4ns 3TOro Heo6XxoAMMO OTKNIOUMTL AATUMKM, KOTOPblE HEe NoTpeby-
tOTCS1 B 3KCNEpUMeHTe. [1N1s1 3anycka U3MEpEHUI CneayeT HaxaTb Ha KHOMKY
Myck (puc. 20)

Mopsigok Hadana paboTbl ¢ uMdpoBon nabopatopuen Releon MoxHO

NpeacTaBUTb B BUAE HarnsaHOM cxembl (puc. 21). [JaHHyto MHGOrpaduky Mox- Puc. 20.
HO MCMONb30BaTb B KAYeCTBE pa3faToOYHOro Matepuana 4ns yyawmxcs. KHonka Myck

. Hayano pabotbl C
umchpoBoOM
# nabopatopuen RELEON

YCTaHOBHTb NPOrpaMMHoe
o6ecneyenue Releon Lite
Ha Balll KOMNblOTEp,
NAaHWeT unn cMapThoH

OTKpBLITH Nporpammy 2
Releon Lite

............................ 2 7

/- -
3 BcTaBuTb B pazbem
USB ¢newky -
nepeAaT“"K -------
=5 \%
Haxartb Ha eguHy10 4

KHOMKY BKJIIOYE€HUA Ha
MyNbTHAATYHKE

l'lepexmotluTbcs Ha
5 sknagKy Bluetooth n
~ Haxatb «lMouck» .

Mocne o6HapyeHus
MYNbTHAATYMKA BbIOPATH H3
CnMcKa HeobXoAUMbBIH
JaTYUK UK AaTYHKK U

Haxarb «[lyck»

Puc. 21. NHdorpaduka «Havano paboTsl ¢ undpooii nabopaTtopueit Releon»

JononHutenbHble HACTPONKKN AaTYMKOB

[laTunKn MOXHO LOMOMHMTENBHO CKOH(UIypMpoBaTb, Nepea TEM KaK 3anyCTUTb SKCNepu-
MEHT. [119 3TOro NOAKIYMTE HEOOXOAMMBIA MYyNbTUAATYMK. [1pK 3TOM B NEBOM YacTU 3KpaHa
(naHenb MeHI0) CTaHET AOCTYMEH MepeyeHb MOAKMOYEHHBIX AATYMKOB. KNMKHWTE Ha Ha3BaHWe
AaTunka, ansg Toro 4tobbl 0TO6Pa3nTL ero MeHto. B 3aBUCMMOCTH OT AaTumka MoryT 6biTb 4o-
CTYMHbl pa3NNyHble BO3MOXHOCTM €ro KOHMrypauum, Takxxe CTaHOBUTCS AOCTYMNHA KpaTKas
nHdopMaunsa 0 AaTUMKe N 0COBEHHOCTSIX ero UCnosb30BaHus (puc. 22).
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Puc. 22. NHdopmMaums 0 aaTumke n 0COBEHHOCTAX €ro UCMob30BaHUs

K 06LMM HacTpoMKaM BCex AaTUYMKOB OTHOCSATCS:

* Mepuoa onpoca — BPEMEHHOM MepMof, B TeYeHWe KOTOpPOro nporpamma byaer
CHMMATb MOKa3aHWs C AaTumnka (M3MepseTcs B CEKYHAAX);

¢ eaAvHMLIA U3MEPEHNS — BEeMUMHBI, B KOTOPbIX ByayT 0TobpaxaTbCs nonyvyaemble
AaHHbIE C AaTUMKa;

* BUAMMDBIA MHTEPBaN — OrpaHNyeHus rpaduka No OCK BPEMEHM;

¢ LBET JINHNK, LUBET TOYEK, TOJILYMHA IMHMK, BEJIMYMHA TOYEK rpacdmka — BHell-
HWUI BMA Ha rpaduke;

* aKTMBauMs/peaKTMBaLUMSA — [eaKTUMBUPYET AaTuMK, €CIM OH He y4acTBYeT B 3KC-
NepuMeHTE; N0 YMONYAHMIO BCE AATUMKK NPU MOAKIIOYEHWUN YCTPOACTBA aKTUBHDI.

O6wwme HACTPOKM NPOrpaMMbl

B naHenu meHio, B 6noke HacTpoikm aocTynHa Bknagka O6wme HaACTpPOMKM. 3aech
MOXHO 3ajaTb BpeMsl (ANWUTEeNbHOCTb) 3KCnepuMeHTa. LiBeToBoe odopmneHne nporpammbl,
BMA rpacuka v gpopmaT TariMepa nokasaHbl Ha pUcyHke 23.

CBsi3Ka 4aTYMKOB

Mo yMONYaHWio B MOMEHT COOpa AaHHbIX KaXKAablM AaTYMK MMeeT CBOM rpaduk. Monb3oBa-
TeNb MOXET NpocMaTpuBaTth rpaduku, nepeknoyascb Mexay aatymkamu. OgHaKo Ha MpakTuke
BCTPEYAOTCA KCNEPUMEHTbI, NPV NPOBEAEHNM KOTOPbIX HEO6XOAMMO MOKa3aTb 3aBUCUMOCTb
OJHOro NoKasaHusi OT APYroro Ha oaHoOM rpaduke. [Ans aToro B nporpamMme Releon Lite npea-
YCMOTPEH (PYHKLMOHAN CBSA3KM AaTuMKOB. N5 Toro 4tobbl eé akTMBMpoBaTb, HE0bXoaMMO B
NaHenn MeHlo BbibpaTh Bkiaaky CBA3Ka AATYMKOB 4 B paboyen 06nacT noakniounTb AaTym-
KW, KOTOpble JO/MKHbI 0TObpaxaTbCs Ha 0AHOM rpaduke (puc. 24).
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JIATUME MATHKTHORD NORR

Ttrivs
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0- CHRMG AsTHMKOS

lTI )) Kanubpoera

q O nporpamwe
°

(/7 ) Relab Lite
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Puc. 24. lAcnonb3oBaHne BkIaAkM CBA3KA AAaTYMKOB

Mocne 3TOro Ha 3kpaHe cbopa AaHHbIX, NOMUMO AAaTyMKOB, ByAeT AoCTynHa cBsA3ka. pu
nepeknioyeHnn Ha CBA3Ky byaeT oTobpaxaTbCs rpacmk o BCeMu BblIbpaHHbIMU B CBA3KE AaT-
ynkamu (puc. 25).

KanubpoBka paTumkos

Bce umdpoBble faTumkn KannbpyoT HenocpeacTBEHHO Ha npousBoacTee. Kanmbposou-
Hble KO3 PUULMNEHTbI XpPaHATCA B NamMaTy AaTtynka. MiHorga HeobxoauMo M3MeHUTb Kanubpo-
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(2 Relab Lite <Haap

Puc. 25. I'padmk co BceMn BbIOpaHHbIMUM B CBSI3KE AaTUMKAMM

BOYHble KO3dduuUMeHTbl. s 3Toro B nporpamMme npegycMoTpeH yHKUMOHAN KannbpoBKu
AaTYMKOB.

[lns 3anycka KanubpoBKK B NaHenu MeHo Heobxoammo BbibpaTh BKIaaky Kannbposka.
B paboueit obnactn byaeT npeacTaBneH nepevyeHb AATUMKOB, AN KOTOPbIX MOXHO MPOM3BECTM
kanubposky. [lns Bbibopa AaTuMka HaxmuTe KHOMKy KanubpoBaTtb CrpaBa OT Ha3BaHus fdaT-
yuka. lporpamMma npeasiokuT BBECTU Maponb. Mo ymonyauuio 3agaH naponb 5102. Mocne 3To0-
rO MOXHO MPUCTYNUTb K Kanmbposke faTymka (puc. 26).

f?> Relab Lite

I 0000 cron
e 513 4c CEPOC & 3ABOAOGAM HACTROMAW

LAT TeMNCITY D
EAQKOCTI W 1830

Hacipoliss

"k Ot HACTPORKM
a

OO CBRIA BSTWKDB

U xamboosca
T))

, O noorpamve
o

Puc. 26. KannbpoBka gatumnka
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B none Tekyuwiee nokasaHue oTobpaxkaeTcs NokasaHWe A0 BBOAA HOBbIX KOIPhULMEH-
TOB. BblbepuTe KonmyecTBo Wwaros (Ko3h@UUMEHTOB) AN TOYHOCTM Kannmbposku. Ha nepsom
Lare noMecTuTe AaTymk B He0bXxoaMMble YCII0BMS M CPAaBHWUTE ero nokasaHus C NoKa3aHusIMu
ApYrnMx LOCTYyMHbIX nNpubopoB. YkaxuTe B none BBeguTe YMCNO MoKasaHWe, KOTOpPOE AO/MKEH
cenyac otobpaxaTtb AaTumk. CneBa OT nons Beoda B none MokasaHue OyaeT OTpaXeHO Teky-
Lee nokasaHue. [ns npuMeHeHns HaxXMmTe KHOMNKY MpUMeHnTb. MOXHO M3MEHUTb MOKa3a-
HWe 1 MNOBTOPHO HaxaTb MpuMeHnTb. [Ins nepexoaa K cneaytowemy wary Haxmute flanee.
Cnepytowme warn HeobxoaMMO NPOXOAUTb MO TaKOMY Xe anropuTMy.

Mocne Toro kak OyaeT caenaH NOCNEeAHW War, CTaHyT aKTWUBHbI CleayoLMe 3/1EMEHTHI.

* HoBoe 3HaueHue — none, oTobpaxaiowiee 3Ha4YeHne C YY4ETOM HOBbIX KannbpOBOYHBIX

ko3ppuumeHToB (KO3PdUUMEHTbI PacCUMTLIBAKOTCS NPOrpaMMoii aBTOMATUYECKH).

* 3aHOBO — COPOCUTb BCE LWArn 1 NOBTOPUTb KaMOpPOBKY AaTumMKa CHOBA.

¢ OTMEHUTb — He MPUMEHSTb HOBblE KanMbpOBOYHbIE KOIPPUUMEHTHI N 3aKOHUUTbL Kanu-

6poBKYy AaTuMKa.

o CoxpaHMTb — MPUMEHUTb HOBblE KannbpoBoYHble KOIPHOUUNEHTLI AAaTUMKA M 3aKOH-

YNTb KannMBpPOBKY.

Mpn HaxaTun Ha KHOMKY COXPaHUTb HOBble KaNMbpPOBOYHbIE KO3 OULMEHTLI ByayT 3anu-
CaHbl B NaMATb AaTuymka, ctapble KO3 duUMeHTbl Npy 3ToM ByayT NONHOCTLIO CTEPTLI. [ns TOro
4TOObl BEPHYTbLCA K 3aBOACKMM HAacTPOMKaM KaiMbpoBKM fAaTumka, HEOOX0AMMO HaxaTb Ha
kHoMKy C6poC K 3aBOACKMM HAaCTpPOMKaM.

JKpaH cbopa AaHHbIX

Mocne HaxaTus Ha kHonky Myck nporpamma Releon Lite nepexoaut B pexxum cbopa faH-
HbIX. DKpaH cbopa AaHHbIX COCTOMT U3 MaHenn NokasaHun AaT4MKOB, rpacmka 1 KHOMOK
yrnpaBneHns sKcnepuMmeHToMm (puc. 27).

(2‘ Relab Lite <Hazap L} ‘ MMEHTS 70'00

Puc. 27. JxpaH cbopa AaHHbIX

¢ [MaHenb nokasaHus LaT4YMKOB.
AKTVBHbI AaTumK (rpadvK KOTOPOro AEMOHCTPUPYETCS B TEKYLIMN MOMEHT) NOACBEYMBAET-
CS1 KpacHbIM LiBeToM (puc. 28).
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Puc. 29. YnpaBneHue Buau-
Puc. 28. AKTVBHbIN JATUMK MbIM AMana3oHoM rpaduka

Bo BpeMs paboTbl MOXXHO Nepek/ioYaTbCcs MeXay AaTyumMKaMm, KInKas Ha ux HassaHue. Ec-
nv 6bINa yCTaHOBNEHA CBA3KA AATYMKOB, TO OHA TakXXe 0TOBPaXXaeTCs B MaHENM MOKa3aHUM U
eé MOXHO caenaTb akTUBHOW. B 3TOM cnydae ByAeT noACBeYEHA HE TONBbKO CaMa CBSA3Ka, HO U
BCE JaTYMKW, KOTOpble BXOAAT B €€ COCTaB. [N KaXaoro Aatymka u CBA3KM nNpeayCcMOTPeHO
MEHI0. MeHI0 MOXET pa3niMyaTbCs B 3aBMCMMOCTM OT AaTumka (BbIbOp KaHana, Bbibop eanHuL
N3MEpPEHUsI U T. M.).
OAMHaKOBLIMM HACTPOMKaMM ANst BCEX AATYMKOB SIBASIOTCS:
+ C6poOC B HOMD;
* YnpaBneHue BuAMMbIM Anana3oHoM rpacdmka (puc. 29).
NHcTpymMeHT C6pOC B HOMb MpeAHasHayeH Ans Toro, YTobbl YCTPaHWUTb BO3MOXHbIE MOMe-
X1 B MOMEHT paboTbl AaTymKa. MNpun HaxaTum Ha kHonky CépocuTb ByaeT oTobpaxxeHO YnCho,
Ha KOTOpOe NporpaMmMa CKOpPeKTUpOBana TeKyllee 3HaYeHne gaTumka.
[N npUMeHeHus MHCTPyMeHTa YnpaBieHue BUAUMbIM AvMana3oHoOM rpaduka Heobxo-
AMMO BBECTM MUHMMANbHOE M MaKCMManbHOE 3HayeHue no ocu Y u HaxaTb Konky Enter Ha
Knaeuatype. lNporpaMMa caMoCToATENbHO CKOPPEKTUPYET rpadumk. Mo yMon4YaHuIo Npu BbIXO-
[ie 3a rpaHvLbl BUAMMbBIX AMana3oHoB NporpamMa paclumpsieT avanasoH rpaduka. [ns toro
yTObbl 3athMKCMPOBaTb BbIOPaHHbIA AMANa3oH, HEOOXOAMMO OTMETWUTbL Fanoykon none MUKCK-
poBaThb.
o paduk.
B pexxmme nmaysbl 4OCTYMHbI Cleayowme A0NOAHUTENbHbIE BO3MOXHOCTH no paboTe ¢ rpa-
(PUKOM:
* MepeMewieHne BMAMMOro AuManasoHa — [ 3TOr0 HeObXOAMMO yaepXuBaTb J1EBYIO
KHOMKY MbILLX U BECTW KYPCOP MbILUN B HY)XXHYIO CTOPOHY;

* Bbi6bop yactu rpacdmka ans ysenmueHms — Heobxoammo yaepxmeatb kHonky Ctrl Ha
KnaBmaType 1 NeBYIO KHOMKY MbllKM, @ 3aTeM NepeMeLLeHneM Kypcopa Mbllun BbAENUTb
HeobxoamMyto 0bnactb Ha rpaduke;
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* N3MeHeHne Macwitaba — HeobxoaMMa NPOKpPyTKa Koneca MblWn; NpyU U3MEHeHUK
MacwTaba no 0gHOM OCK cneayeT UCNOb30BaTb KOMECO MbIWK, KOrAa Kypcop Mbliln Ha-
XOAWUTCS Haf, HY>XHOW OCbi0;

* MpocMoTp nosiHOro rpachmka M3MepeHHbIX BEIMYUH — HEeobXOAMMO KIMKHYTb
MPaBoOW KHOMKOW MbIWK Ha rpaduke, 4Tobbl NOSBMIOCH NOAMEHIO rpadwka v BbibpaTb
C6bpocuTtb MacwuTab;

* YnpaBneHue peXxuMoM rpadmka — HeobXoaAMMO KIMKHYTb NPaBOi KHOMKOW MbiLUK
Ha rpaduke, 4TobbI NOSIBMIOCL MOAMEHIO rpacduka, 1 BblbpaTh Pe)xxum rpadmka, a ga-
nee — OAMH U3 NpeanoXeHHbIX BapuaHTos (puc. 30).

CbpocuTte macwTab

Yeeanunte Maclutab

YMEHbLIKUTL MacwTad

Pexxum rpaduka NnHua

CoxpaHuTb nsobpaxeHue Toukwm

Touku 1 AnHKA

Puc. 30. YnpaeneHue pexumMmoM rpacuka

o KHOMKM ynpaBneHusi 3KCrepuMeHTOM.

Mpy MCNONb30BaHMM KHOMOK YNpaBneHus AOCTYMHbI Cleaylolme AedcCTBUS:

* Myck/MNay3a — an14 3anycka u NPMOCTaHOBKW 3KCMepUMeHTa.

* O6HOBUTb — N5 COpOCa SKCMEPUMEHTA U BCEX U3MEPEHHbIX 3HAUYEHUMN.

o Excel — ans BbIrpy3kun AaHHbIX B opMaT TabnMYHOro peaaktopa.

o Tabnuua/lpacdmk — 419 nepeknioyeHns pexnma otobpaxeHuns AaHHbiX (puc. 31).

@ D> G =

EXCEL MYCK OBHOBWUTb TABNLA

Puc. 31. lNepekntoyeHne pexxuma oTobpaxeHns AaHHbIX

AByxkaHanbHas npucTaBKa-ocuwiorpacg

[iByxKaHanbHas npucTtaska-ocuunnorpad (puc. 32) npegHasHadeHa Ans MccnenoBaHus
(POpMbl N1EKTPUYECKMX CUTHAMOB MO ABYM KaHanaM nyTéM Bu3yanbHOrO HabnogeHus u u3-
MepeHMs UX aMNAUTYA U BPEMEHHBI X MHTEPBAnOB. lMpuCTaBKa SBNSIETCS YNPOLWEHHBIM aHa-
NOroM 3NeKTPOHHOro ocuuanorpada v npegHasHavyeHa Ans UCnosib30BaHus B y4ebHOM npo-
Lecce.
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Karan 1 Kavan 2

Pd RELEON

@ Npuctaxa ocumanorpad

Puc. 32. ByxKaHanbHas npucTaska-ocumnnorpad

CxeMa npucTaBKH
B cxemy npuctasku (puc. 33) BXOAAT Creayrowme 3neMeHTbl:

) G)

KaHan 1 KaHan 2

1 — pa3bém USB;
2 — pa3béM BNC-tuna nsmeputenbHoro kaHana N2 1;

3 — pa3bém BNC-tuna nsmeputensHoro kaHana N2 2.
Mpucraeka-ocumnnorpad

®

TexHUYeCcKne XxapaKTepuCcTUKN NPUCTaBKK:

* AManasoH M3MepsieMblx HanpskeHuid: ot —10 o +10 B

* npeaenbHO A0NYyCTUMOe BXOAHOe HanpsixeHne — 50 B

* YyacToTa AUCKPETU3aLMN BXOAHbIX CUrHaNoB Ha oauH kaHan — 400 kl'y

* YyacToTa ANCKPEeTU3aLmMn BXOAHbIX CUrHanoB Ha ABa kaHana — 330 kl'y

* BXOAHOe conpoTusneHne — 1 MOM

* CMHXPOHU3AUMA: UMEETCH BO3MOXHOCTb CUHXPOHM3aLUK N0 BXOAHOMY CUTrHany
* BUAbl CUHXPOHM3ALMM: aBTO, OAHOKPATHbIN W XAYLINIA

o rnybuHa namatv — 1100 Bribopok/kaHan

* BepTMKanbHOe pa3spelleHne — 12 but

Puc. 33. Cxema npucrasku-ocumnnorpada

BbICTpbINA CTapT

MoaknoyeHne NpUCTaBkM OTObpaXaeTcs Ha Bkiaake Pa6boumn cron. lNpu coeanHeHun mno
USB nporpamMMa aBTOMaTU4YecKM HaxoAWMT MOAKMOYEHHOe 060pyaoBaHME M BbIBOAUT €ro B
cnucke. Ecnu xxe 3TOro He Npov30LLIo, HAaXMUTE Ha KHOMKY OGHOBUTb 1K nepe3anycTuTe
nporpammMy Releon Lite (puc. 34).
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"? ) Relab Lite

J .

Puc. 34. [MogkoyeHne npucTaBku

[Ansi 3anycka u3MepeHni cneayeT BbibpaTh [iByXKaHaNbHbI OCLUMNIO-
rpad B MeHIO ClieBa U HaxaTb Ha kKHonky Myck (puc. 35).

Puc. 35.

MaHenb ynpaBneHus KHorka Myck

<Haaa  [lByxkaHanbHbii ocumanorpad

v

2 B/aen 168

Puc. 36. NaHenb ynpaBneHus AByXKkaHanbHbIM ocuunnorpadom
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MaHenb ynpasneHus ABYXKaHanbHbIM ocumnnorpadom (puc. 36) MOXHO pasaenuTb Ha cne-
Ayowme @yHKLMOHabHbIe MOAYN.

1. OKHO OTObGpaXkeHUst oCLMUIIOrpaMM.

2. KHonka Hasag ans Bo3BpalleHns Ha Pa6ouni cton Releon Lite.

3. KHonka Myck/Cron ans 3anycka v 0CTaHOBKM paboTbl MpucTaBku-ocumanorpada.

4. KHonka O6HOBUTb 4519 0OHOBNEHMSI NOAKIIOYEHUS K NpucTaBke-ocumnnorpady (uc-
NoNb3yeTcs, ecnu nporpaMma 3aBucia WM nepecTtana onpeaensTb MOAKMOYEHHYIO Npu-
CTaBKYy).

5. 30Ha HaCTpoWKKu TpUrrepa.

6. 30Ha HacTpoiku paboTbl pa3BEPTKM.

7. 30Ha HaCTPOMKMU OTOGpaXKEHUA CUTHAMOB MO KaXXAOMY KaHany OTAE/NbHO.

8. CTpOKa COCTOSIHMSA, B KOTOPYO Ay6NMPYIOTCS HAaCTPOWKM KaHanoB M CMELLEHME pas-
BEPTKM.

Bnoku HacTpoek

Tpurrep no3BonseT nosyyatb CTabunbHbIE OCLMANOrPaMMbl 33 CUYET 3aE€PXKKM 3anycka
pa3BEPTKM [0 TEX MOp, NoKa He ByayT BbINOMHEHbI 3aAaHHbIE YCIOBUS. ECnM He BbINONHSIETCS
YCNOBME 3amycka pasBEPTKW, TO M306paXeHUe rpadmka MOXKET BbIFNSAETb «BErywmmM» unmu co-
BEPLUEHHO HEYUTAEMBIM, NOITOMY [aHHbINM BIOK ABNSETCA K/HOYEBbIM 3NIEMEHTOM B NPUCTaB-
ke-ocuunnorpade.

PaccMOTPUM HaCTpOWiKK TpUrrepa.

Pe>xumbl

1) ABToO.

B AaHHOM pexuMe MO OKOHYaHUM UMKIa pPa3BEPTKM MPOMCXOAMT €€ ouvepeaHOMn 3anyck,
YTO MO3BONSIET HabnoAaTh Ha 3KpaHe CUMrHaN NMOCTOSIHHO, AaXKe €CM OH HEe YAOBNETBOPSIET
yC/IOBMSIM 3arycKa.

2) XXpywmi.

B naHHOM pexkmme pa3BEpTKa 3anycKaeTCst MPW AOCTUXKEHUM CUrHANOM 3afiaHHbIX YCI0BUM
3anycka Tpurrepa. lpu OTCYTCTBUM BbIMOMHEHWUS YCNOBUIM, ocuunnorpad XAET ux MOsIBNEHUS,
a B 3TOT MOMEHT Ha 3KpaHe oTobpaxxaeTcsa npeaplayLlast ocLuMnnorpaMma.

3) OAHOKpAaTHbIN.

B naHHOM pexwuMe reHepaTop pa3BEPTKM 3anyckaeTcs Npu HaxaTum knasuwm Myck/Cron
W NPOM3BOAMT OAHOKPATHYK PErmMcTpaLuMio CUrHana npu cobntogeHnn ycnosui Tpurrepa.

UcTouHuk
JNioboit 13 kaHanos (KaHan 1 unu KaHan 2) npuctaBku-ocumniorpada MoXeT CTaTb MCTOY-
HWKOM ANS1 3anycKa pa3BEPTKM.

YpoBeHb

OH 3aaaéT BXOAHOE HanpshkeHue (B MUNIMBOMbTaX), NpU AOCTUXEHUM KOTOPOro 3anycka-
€TCsl pa3BépTKa. [pn M3MEHEHUN YPOBHSI COOTBETCTBYIOLIMI MapKep Ha rpaduke U3MeHsieT
TaKxke cBOE nonoxeHue (puc. 37).
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<Haszag /[lByxKaHa/bHbli OCUMANOTPad

v

Cuewenmne < 40 mxc >

JAuanazon - 250 Mxc/pen  +

Kasan 1
Cueugenne - 168 +

Roaomon - _20sen_ <

Kpaouwait V' Chpocs 0

) Kawan2

2 B/pen 168

Puc. 37. Wcnonb3oBaHwue 6510Kka HAaCTPOMKM YpOBEHb

Tvin

OnpepensieT Tvn 3anycka Tpurrepa: no GpoHTy (BOCX.) UM Mo cnagy (HUcX.)

Céop

[laHHasi KHOMKa MCNoMb3yeTCs ANs NPUHYANTENBHOrO c6opa AaHHbIX, MOMYYEHUst OCLIMNIO-
rpamMMbl ¥ KOPPEKTUPOBKM YCNOBWI TpUITEPA, EC/IM OHM 3aAaHbl HEBEPHO.

Pa3BépTtka

[aHHbin 6n0K OTBEYAET 3a HACTPOWKM reHepaTopa pa3BEPTKM.

MapameTp CMeweHne no3BonseT CMeLaTb NOoTyYeHHbIM CUrHan BIEBO-BMNPaBo Mo ropu-
30HTanu (ocu X). MNpu M3MeHeHnn 3TOro napaMeTpa B OKHE OCLMINOrpaMM CMeLaeTcs Map-
kep. B CTpoke COCTOsHMS HaxoanTca Aybnupytoliee OKHO ANst U3MEHEHUS AaHHOW HAaCTPOMKM
(puc. 38).

HacTtpoiika [lnana3oH no3BosSEeT CTYNEHYaTO U3MEHNATb CKOPOCTb Pa3BEPTKM (MacliTab
MO rOpU30HTaNN).

KaHanbli

[laHHbIN 610K OCYLLECTBASIET HACTPOMKY OTOOPaXEHUS OCLMNNOTPAMM ANs KaXAoro KaHa-
na npucTaeBku-ocumniorpada otaencHo. Bce napameTpbl 6noka AybnupytoTcs B CTPOKe COCTO-
AaHng (puc. 39).

MapameTp CMeleHne no3BosseT CMelaTb OCLMAIOorpamMMy BBEPX-BHM3 MO BEPTUKANU
(ocn Y).

MapameTp [Mana3soH OCyWeCTBNSET CTyneH4aToe M3MeHeHWe MaclTtaba no ropusoHTany.

Mpu n“cnonb3oBaHWK napameTpa LiBeT B cneuuanbHOM BbiMafatoweM CMMCKE MOXHO U3Me-
HATb LBET JIMHUN OCLMNNIOTPaMM.
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<Haag  [IBYXKaHaNbHBIA ocuMAnorpad | Hacrpoiixu
—Tplfrep———
Wcrounmk Pexmm
\ 4

Kawan1 v Xaywmn

Mapxkep

2 B/pen 168

<Haay [lsyxxananbHbid ocumanorpad

\{

128
28/pen

Chpocn 0

2 B/aen 128

Puc. 39. cnonb3oBaHue 6noka KaHanbl

Mpy HaxaTum knaeuwn COPOC B 0 Ha KOPOTKO3AMKHYTbIX KOHTAKTaX U3MepUTENbHOMO Ka-
6ens npoucxoaut KoppekTuposka Hyns (puc. 40, 41). [JaHHy0 npoueaypy pekoMeHA0BaHO
NpoM3BOAUTL B Havane paboTbl C NpucTaBKOM-ocUMANorpadom. OTKIUNTL KaHan MOXHO Mo-
CTaBMB rasioyky psaoM C HOMEpoM KaHana. locne 3Toro Bce napameTpbl Ans KaHana CTaHo-
BATCS HEAOCTYIMHbI.
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@ et e - o

<Haag  /[lpyxkaHanbHuIi ocumanorpad

Kavana

Own8 +

2 B/a=n +

o Chpocn 0

2 B/aen OmB

Puc. 40. CvrHan c HeHyneBbIM CMeLLeHNEM

@ Retat Lite 2L 4 X

<Hazaa  /[IByXKaHanbHbIW ocumanorpad | HacTpouku

Tpwrrep
Wciounmx Pemnm

Kanan1 Vv Asto

Kanans
Kaman 1

Cweuietve -  OmB

Ananason E 2 D/nen

Kpacai VvV Cbpoca 0

() Kavan2

2 B/aen 0 mMB

Puc. 41. CkoppeKT1poBaHHas ocumiorpamma

MpumMepbl paboTbl ¢ NpUcTaBKoit-ocuunnorpacdom

OnpepeneHne napaMeTpoB OCLU/INIOrPaMMbl

C NOMOLLbIO NMPUCTABKM MOXHO ONpeaensiTb aMnauTyay, nepuos, YactoTy 1 Apyrve napa-
METPbl UCCNEeAYEMbIX CUrHanoB. M3 HacTpoek ocuunnorpada (puc. 42) BUAHO, YTO OAHO Ae-
neHue (KneTka) No ropuM3oHTanM paBHO 250 MKC, MO3TOMY MepMos MoSyYEHHON CUHYCOMAbI
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paBeH 500 MKC, cnegoBaTesibHO, YacToTa CUrHana paBHa 2 KI'l. AHaOrMYHO Mo BEPTUKab-
HOW ocM 0AHO feneHune (kneTka) paBHO 2 B, cnegoBaTtenibHO, aMNIUTYAa CUrHana paeHa 4 B.

@ Festitie x

<Hazag /[lsyxkaHa/bHbIA OCUMANOTPad

Avmumtyaa =4 B

Kpaomait Vv Cbpocs 0
[ Kawan2

< 10 mxc >

Puc. 42. OnpegeneHvie napaMeTpoB OCLMIOrPaMMBbI

Pabora c Tpurrepom

Ha pucyHkax 43, 44 npeactaBneHbl NpuMepbl paboTbl C pa3fiMyHbIMK HAaCTPOMKaMu Tpurre-
pa. PaboTa Tpurrepa, KOTOPbIM HAaCTPOEH Ha YpoBeHb HanpsxeHus 1,4 B u cpabaTbiBaeT no
(OPOHTY NOCTYNaoLEro curHana Ha KaHan 1, npounniocTpupoBaHa Ha pucyHke 43.

B Relsts Lite - a

<Hazas [lByxkaHanbHbid ocumanorpad

Awanason 250 mxc/pen

Kanams
Kawan 1

Cmewenne

Awanazon - 2 B/aen .

Kpacwidt V' Cépoce 0
DKnuuZ

2 B/aen 0mB

Puc. 43. Mpumep paboTbl C pPa3NNYHbIMU HACTPOMKaMK Tpurrepa (YpoBeHb HanpshxeHus 1,4 B)
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PaboTa Tpurrepa, KOTOpbI HACTPOEH Ha YpOBEHb HanpskeHus 2,8 B v cpabaTbiBaeT no
cnaay NocTynatowlero curHana Ha KaHan 1, npounniocTpupoBaHa Ha puUcyHke 44.

@ Resti Lite -

<Hazag [lsyxxkaHanbHbiA ocumanorpad

Avanason 250 Mxc/aen  +

Kananut

2 Kavan 1

Cmewenne __om8

Awanazon - 2 B/aen

Kpaormit V' CBpocu 0
() Kawan 2

Puc. 44. Mpumep paboTbl C pa3nMYHbIMK HACTPOKKaMu Tpurrepa (YpoBeHb HanpshxeHus 2,8 B)
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NpumepHas pabouyass nporpamma no ¢pusuke
ana 7—9 knaccos

C Ucnonb3oBaHneM ob6opyaosaHusa «LlkonbHoro KBaHtopunyma»

MnaHnpyeMbie pe3ynbTaTbhl 0CBOEHUA y4e6HOro npeamerta «®usmnka»
C ONMCaHUEM YHUBEPCAJIbHbIX Y4E€6HbIX AeACTBMA, AOCTUIaeMbIX
o6yuarogumucs

JINYHOCTHbIE pe3ynbTaTbl

O6yyvatoLWmMiAca NOSTyYUT BO3MOXHOCTb AN (DOPMUPOBAHUS CNeayoWMX MYHOCTHBIX pe-
3yNbTaToB:

* DpasBUTUE MO3HABATENbHbIX WHTEPECOB, MHTENNEKTYANbHbIX M TBOPYECKMX CMOCOBHOCTEN;

¢ yBEXAEHHOCTb B BO3MOXHOCTM MO3HAHUS NpuUpoAbl, B HEOBXOAMMOCTU pasyMHOro UC-
MO/b30BaHNUS AOCTMXKEHWUI HAYKU U TEXHONOTUIM AN1st AaNbHEMLLIErO Pa3BUTUS YenoBeYe-
CKOro 0bLLecTBa, yBaXeHne K TBOpLAM HayKu WM TEXHWUKM, OTHOLIEHME K U3MKE KaK K
3/1EMEHTY 06LLeYeNIoBEYECKON KybTYpbI;

¢ CaMOCTOSITENILHOCTb B MPUOBPETEHMM HOBbIX 3HAHWI U MPAKTUYECKMUX YMEHUI;

* TOTOBHOCTb K BbI6OPY XXM3HEHHOrO MyTW B COOTBETCTBUM C COBCTBEHHBIMU MHTEPECAMU W
BO3MOXHOCTSIMU;

* MOTUBaLMs 06pa3oBaTe/bHOW AESTENbHOCTU HAa OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOIO
noaxoAa;

¢ (hOPMMPOBAHUE LIEHHOCTHOTO OTHOLLEHMS APYr K APYrY, K YUYUTEN0, K aBTOpaM OTKPbITHIA
1 M306peTEHWIA, K pe3ynbTaTaM 0byUeHus.

MeTtanpeaMeTHble pe3y/ibTaTbl

O6yyatoLMIACA MOMYYUT BO3MOXKHOCTb AN (DOPMUPOBAHUS CNEAYIOLLMX METANPEAMETHbIX

pe3ynbTaToB:

* OB/afieHMe HaBblkaMM CaMOCTOSITENIbHOTO NPUOBPETEHNS HOBbLIX 3HAHWIA, OpraHM3aLmuK
yuebHoW AedaTeNnbHOCTU, NMOCTAHOBKM LIENEN, MNaHUPOBaHMS, CAMOKOHTPOMS U OLIEHKM
pe3yNbTaToB CBOEN AESTENbHOCTM, YMEHUSMU NPEeABUAETb BO3MOXHbIE PE3ybTaTbl CBOMX
[AENCTBUN;

* MOHUMaHWE Pa3NNUMi MeXAay UCXOAHbIMM (haKTaMmM U rMnoTe3amu Ans UX 06bACHEHHS,
TEOPETUYECKMMU MOLENSMU U pPeasbHbIMU 06bEeKTaMM, OBMAAEHWE YHUBEPCA/bHLIMM
yuyebHbIMM AENCTBMAMM Ha NpuUMepax runoTe3 Ans 06bsCHEHWSI M3BECTHLIX (PaKTOB U
3KCMEPUMEHTA/IbHOW NPOBEPKM BbIABUIAEMbIX MMMOTE3, pa3paboTKM TEOPETUYECKMX MO-
Jlenen npoLeccoB U SIBNEHNUIA;

¢ (hopMMpPOBaHKE YMEHUI BOCNPUHUMATb, NepepabaTbiBaTb U NPeabsBASTL MHbOPMaLUIO
B CNOBECHOW, 06pa3Hoii, CMMBONMYECKOW (hopMaX, aHaNM3MpoBaTb M nepepabaTbiBaTh
MOYYEHHY0 MH(OPMaLMIO B COOTBETCTBUM C NOCTAB/IEHHLIMU 3aja4aMu, BblAENSTb OC-
HOBHOE CcoepXXaHWNe NPOYMTaHHOrO TEKCTA, HaXoAUTb B HEM OTBETbI Ha MOCTaB/IEHHbIE
BOMPOCHI W U3naraThb €ro;

* NpUOBPETEHME OMbITA CAMOCTOSITENBHOIO NOUCKA, aHanu3a 1 oTbopa HGopMaLmm C Uc-
MOSIb30BAHWMEM PasfINYHbIX UCTOYHUKOB M HOBbIX MH(OPMALIMOHHBIX TEXHONIOTUI A4St pe-
LIEHMS NO3HABaTENbHbIX 3a4ayY;
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pa3BUTUE MOHONOMMYECKOW M AMANOrMYECKOM PeYn, YMEHWSI BbipaxaTb CBOM MbIC/K,
CNoco6HOCTM BbICNYLWIMBaTb CobecefHMKa, NOHUMATb €ro TOYKY 3peHusl, NMpu3HaBaTb Npa-
BO APYroro YenoBeka Ha MHOE MHEHWE;

OCBOEHME NPWUEMOB AEACTBMM B HECTAHAAPTHBIX CUTYaUMsX, OBNAZEHWE 3BPUCTUYECKUMM
METOZAaMM peLleHunst Npobnem;

(hopMMpoBaHMe yMeHM paboTaTb B rpynne C BbIMOMHEHUEM PA3NMYHBIX COLMANbHBLIX PO-
Nei, NpeAcTaBNsTb M OTCTaMBaTb CBOW B3rNsAbl U YOEXAEHMSs, BECTU ANUCKYCCHIO.

PerynatusHbie YY[]

ObyyaroWwmnica NonyunT BO3MOXHOCTb AN (DOPMMPOBAHUSI CNEAYOLWMX PErynsTUBHbIX

yyQa.
L

YMeHune caMOoCTOATENbHO OnpeaenaTb uenu O6Y'-I€HVIFI, CTaBUTb U (bOpMYTIMpOBaTb HOBbIE

33/lauv B Y4€6€e 1 No3HaBaATENbHOMN AeATENbHOCTH, Pa3BMBaTb MOTUBbI U MHTEPECHI CBOEI MNO-
3HaBaTeNbHOW AeATEeNbHOCTH.
O6yyaloLWNNCa CMOXET:

2.

aHanM3MpoBaThb CYLLECTBYIOLLME W MNaHupoBaTh byaylwme 0bpa3oBaTesNbHblE pe3ynbTaThl;
noeHTuduUMpoBaTb CO6CTBEHHbIE NPOBNEMbI U ONpeAensTb rNaBHyl0 nNpobnemy;
BblABMraTb BEPCUM pelleHns npobnembl, hopMynMpoBaTh rMMOTE3bI, NPeaBOCXMILATH KO-
HEYHbIN pe3ynbTaT;

CTaBUTb LENb AESTENbHOCTU HA OCHOBE OMpPEeAeNEHHOWM NpobieMbl U CyLLECTBYIOLIMX BO3-
MOXXHOCTEMN;

(hopMynMpoBaTh YYEOHbIE 3a4a4M KaK LWarM AOCTUXKEHUS NOCTABAEHHOW LENW AesTeNb-
HOCTM;

060CHOBbIBATH LiENIEBbIE OPUEHTMPLI U NMPUOPUTETHI CCbISIKAMM Ha LIEHHOCTH, YKa3blBas 1
060CHOBbIBasi TOrMYECKYO NMOCEeA0BATENLHOCTb LLAMOB.

YMeHMe CaMOoCTOSTENbHO NMaHWMPOBaTb MyTU AOCTUMXKEHMS LiENEN, B TOM YMCNe afbTepHa-

TUBHbIE, 0CO3HAHHO BbIbMpaTb Hanbosnee 3hekTUBHbIE CNOCODbI peLleHns yYebHbIX 1 No3Ha-
BaTesIbHbIX 334au.
Ob6yuyatoLNNCs CMOXKET:

onpeaensTb Heobxoammoe(ble) aeicTeme(s) B COOTBETCTBUM C y4ebHOM 1 NO3HaBaTe b-
HOM 3aZla4aMu U COCTaBAATb anropuTM ero(Mx) BbINONHEHMS;

060CHOBbIBaTb M OCYLLECTBNATb Bblbop Hanbonee ahdekTnBHbIX CNocoboB pelleHus
y4ebHbIX 1 NO3HaBaTesIbHbIX 3aaY;

onpeaensTb/HaxoanTb, B TOM YuCie U3 NpeasoXeHHbIX BapuaHTOB, YCNOBUS ANS Bbl-
NONHEHMs1 y4ebHOM 1 NO3HaBaTENbHON 3aaay;

BbICTPanBaTh XXU3HEHHbIE MNaHbl HA KpaTKOCpoYHoe byayulee (3asBnsThb Lienesble opu-
€HTMpbI, CTAaBUTb afieKBaTHbIE UM 3a[auu U npeanaraTb AEUCTBUSI, YKa3blBasi U 060CHOBBI-
Basl JIOrMYEeCKYyH NocneaoBaTeNbHOCTb LWAroB);

BbIOMpaTh U3 NpeanoXeHHbIX BapuaHTOB M CaMOCTOSATENbHO UCKaTb CpeacTBa/pecypcl
ANS pelleHns 3a4aun/aoCTmxeHns Luenm;

COCTaBNATb MNaH pelweHns npobnembl (BbINONHEHWUS NPOEKTa, MPOBEAEHMS UCCNea0Ba-
HUS);

ONpefensTb NOTEHUMANbHbIE 3aTPYAHEHUS NPU PeLIeHUN y4ebHOW 1 No3HaBaTebHON 3a-
Aauv 1 HaXoAWUTb CPeACTBa AN UX YCTPAHEHUS;

OnucbIBaTb CBOM OMbIT, 0hOPMAIsist €r0 ANs nepeaayv ApyruMm ntoasm B BUAE TEXHONOMMM
peLLeHnst NpakTUYecKnx 3aaad onpeaenéHHoro Knacca;

MAaHMPOBaTb M KOPPEKTUPOBATb CBOK WHAMBWMAYaAsbHYIO 0Opa30BaTeNbHYI0 TPAEKTOPHIO.
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3.

YMeHve COOTHOCUTb CBOWM AEUCTBUS C nnaHWpyeMbIMKU pe3yJibTaTaMU, OCYLWECTBIATb KOH-

TPO/b CBOEW AeATENbHOCTU B NPOLIECCE AOCTUMXKEHMS pe3ynbTaTa, OnpeaensiTb Crnocobbl aei-
CTBUM B paMKax NpeanoXeHHbIX YCI0BUM U TpeboBaHMI, KOPPEKTUPOBATb CBOM AENCTBUS B
COOTBETCTBUM C U3MEHSIIOLLENCS CUTYaLMEN.

Ob6yuyatoLmMnCs CMOXKET:

4.

ONpefensTb COBMECTHO C MEeAaroroM W CBEPCTHUKAMU KPUTEPUM MNaHUPYEMbIX pe3ynbTa-
TOB M KPUTEPUM OLIEHKU CBOEN YYebHOW AesTENbHOCTY;

CMCTEMATM3MPOBaTh (B TOM uMCne BbIOUpaTb MPUOPUTETHLIE) KPUTEPUM MNAHUPYEMBIX pe-
3yNbTaTOB M OLEHKM CBOEN AEATENBHOCTH;

0T6MpaTb UHCTPYMEHTbI ANS OLIEHWBAHUS CBOEN AESTENbHOCTU, OCYLLECTBSTL CAMOKOH-
TPO/b CBOEW AESTENbHOCTY B PaMKax NPeAIoXeHHbIX YCNOBUI 1 TpeboBaHui;
OLeHMBaTb CBOK AEATENbHOCTb, apryMEHTUPYS NPUYMHBI AOCTUXEHWUS WK OTCYTCTBUS
NI1aHMPYEMOro pe3ybTaTa;

HaxOAUTb AOCTaTOYHble CPeACTBa ANS BbIMONHEHWUS YYEOHbIX AEACTBUI B U3MEHSIOLLENCS
CUTYaUMmM M/Mnm Npu OTCYTCTBUM NIAHUPYEMOrO pe3ynbTaTa;

paboTtasi No CBOeMy MnaHy, BHOCUTb KOPPEKTUBbI B TEKYLLYIO AEATENbHOCTb Ha OCHOBE
aHanu3a U3MeHeHU cMTyauumn Ans NoayyYeHns 3aniaHMpOBaHHbIX XapakTePUCTMK Mpo-
AyKTa/pe3ynbraTa;

yCTaHaBNMBATb CBS3b MEXAY NOMYYEHHLIMU XapaKTEPUCTUKaMM NPOAYKTa 1 XapaKTepw-
CTUKaMM Npouecca AesTENbHOCTM M MO 3aBEPLIEHUN AEATENBHOCTU NpeanaraTb U3MeHe-
HWe XapaKTEPUCTMK NpoLecca Ans NosyYeHus YNyULleHHbIX XapakTepUCTUK NPOAYKTa;
CBEPSITb CBOW AEWCTBUS C LENbIo M Npy HE06X0AMMOCTH MCNPaBNATbL OWMOKM CaMOCTOS-
TEeJbHO.

YMeHMe OLEHMBaTb MPaBWUIbHOCTb BbINOMHEHUS y4ebHOM 3ajaun, COBCTBEHHbIE BO3MOX-

HOCTW €€ pelleHus.
Ob6yyaloLWnNCa CMOXET:

5.

onpeaensiTb KpUTEPUU MPaBUIbHOCTM (KOPPEKTHOCTU) BbIMNOSIHEHMS Y4YebHOW 3aaaum;
aHanM3MpoBaTh M 060CHOBbLIBATb NMPUMEHEHNE COOTBETCTBYHIOLLIErO MHCTPYMEHTapuUs Ans
BbINOSIHEHUS Y4ebHOW 3aauK;

cBO6OIHO MONb30BaTLCS BbIpabOTaHHbIMU KPUTEPUAMI OLIEHKW M CaMOOLIEHKM, UCXOAS
W3 LMW 1 UMEIOLLMXCS CPEACTB, Pa3nnyas pesynbTaT M Crocobbl AENCTBUNM;

OLIEHMBATb NPOAYKT CBOEW AEATENBHOCTM MO 33iaHHbIM U/UIN CAMOCTOSTENbHO onpeae-
NEHHbIM KPUTEPUSIM B COOTBETCTBUM C LIENBIO AEATENBHOCTH;

060CHOBbIBaTb [OCTUXMUMOCTb LIENN BbIOpaHHbIM CNOCOBOM Ha OCHOBE OLIEHKWM CBOMX
BHYTPEHHMX PECYPCOB M OCTYMHbIX BHELIHUX PECYPCOB;

(hMKCMpOBaTb M aHaNM3MpOBaTb AMHAMUKY COBCTBEHHbIX 0Opa30BaTE/bHbIX PE3YNbTATOB.
BnageHve 0CHOBaMW CaMOKOHTPOJIS, CaMOOLIEHKW, MPUHSTUS PELLEHUIA U OCYLLECTBE-

HWSt 0CO3HAHHOrO BbI6Opa B y4eOHOM 1 NO3HABATENIbHOW AEATENbHOCTY.
ObyyaloLWwmnnca CMOXeT:

HaboAaTh U aHaNM3UPOBaTb COBCTBEHHYIO YUYEOHYIO M MO3HABATE/bHYIO AEATENBHOCTb W
AEATENbHOCTb APYrMX 06YYatoLWMXCS B MPOLIECCe B3aMMONpPOBEPKMY;

COOTHOCWTb peasibHble 1 MaHUPYeMble pe3ynbTaTbl UHAMBUAYAbHOW 06pa30BaTeNbHOM
AEATENBHOCTM M AENATh BbIBOAbI;

NPUHUMATbL PELUEHNE B YY4EBHOM CUTYaLMM M HECTU 33 HEro OTBETCTBEHHOCTD;
CaMOCTOSTENbHO ONPEAENSTb NPUYMHBI CBOEMO YCMEXA UMK HEYCTEXa M HAaXOAUTb CNoco-
6bl BbIXOAA U3 CUTYALIMWN HEYCrexa;

PETPOCMNEKTMBHO ONPEAENsiTb, Kakue AENCTBUS MO pelleHunto y4ebHOM 3adaun unu napa-
METPbI 3TUX AEVCTBUIA NPUBENU K NOMYYEHUIO UMELOLLIEroCs NpoayKTa y4ebHoN aesTenb-
HOCTW;

35



TOUKA !'POCTA

AEMOHCTPMPOBATL NPUEMBI perynsaumnm ncmxo@unanonormnyecknx/aMoLMoHaNbHbIX COCTO-
SHUW ANst AOCTMXKEHMST 3dhdeKTa yCnokoeHUs (YCTpaHEHUSt SMOLMOHANbHOW HanpsikEH-
HOCTW), 3cdekTa BoccTaHOBNEHNS (0CNabneHns NposBieHuii ytomnexus), abdexTa ak-
TUBM3aUMM (NOBbILLEHMS NCMXODU3NONOTMUYECKON PEAKTUBHOCTM).

Mo3HaBaTenbHblie YY1

O6yqa|ou4vu7|c9| MOJTy4UT BO3MOXHOCTb AN d)OpMVIpOBaHVIﬂ cneayrowmnx No3HaBaTe/IbHbIX

YyA.
1.

YMeHue onpeaenaTb NOHATUS, CO34aBaTh 0606I.LI,EHVI91, yCTaHaB/IMBaTb aHa0rnMun, Knac-

cMdULMPOBaTb, CaMOCTOATENBHO BblOMpaTb OCHOBAHWS UM KPUTEPUM AN Knaccudbukaumm, ycta-
HaBNMBaTb NPWYMHHO-CNEACTBEHHbIE CBSI3W, CTPOUTb NOFMYECKOE PACCYXAEHWE, YMO3aK/oye-
Hue (MHAYKTUBHOE, AEAYKTUBHOE, MO aHanorum) 1 Aenatb BbIBOADI.

ObYyuYaIoLMNINCA CMOXET:

2.

noabupaTb CNoBa, CONOAYMHEHHBIE KITIOYEBOMY C/IOBY, Onpeaenstowme ero Npu3Hakm n
CBOMCTBA;

BbICTPaMBaTb IOMMYECKYIO LLeMOYKY, COCTOSILLYIO U3 KNOYEBOMO CI0Ba M COMOAUYMHEHHDBIX
eMy C/oB;

BblAENSTb 0OLMIA NPU3HAK ABYX WM HECKONBbKMX NPEAMETOB WU ABNIEHWIN N 06BSCHSTH
NX CXOACTBO;

0bbeanHATb NpeaMeTbl U SBAEeHWs B FPYNMbl N0 ONpeAenéHHbIM NpKU3HaKaM, CpaBHUBATD,
KnaccuduumposaTb M 0606WwaTh QakTbl U SBNEHUS;

BblAENSATb SBMIEHNe U3 06Lero psaa Apyrux SBAEHWN;

onpeaensTb 06CToATENbCTBA, KOTOpble NpeALLecTBOBaIN BO3HUKHOBEHUIO CBA3UN MEXAY
SBNEHNSIMU, U3 3TUX 0BCTOSTENLCTB BbIAENATL OMpeAenstolme, cnocobHble bbb NpUYK-
HOM AAHHOTO SIB/IEHWSI, BbISIBNSATb MPUYMHbBI U CNEACTBUS SBNEHUN;

CTPOUTb paccyaeHne OT 0bLMX 3aKOHOMEPHOCTEN K YaCTHbIM SIBIEHUSIM M OT YaCTHbIX
ABNEHUIN K 0OLLMM 3aKOHOMEPHOCTSAM;

CTPOWUTb PACCY>XAEHNE HAa OCHOBE CPAaBHEHMS NPEAMETOB W SB/IEHWI, BbIAENSS NPU 3TOM
obLme NpusHaku;

u3naraTb MOMyYEHHYI MHAOPMaLMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLLaeMoit 3adauu;
CaMOCTOSATENIbHO YKa3blBaTb Ha MHGMOPMaLMIO, HYXAAKOLWYIOCS B NPOBEpKe, npeanaratb u
NPUMEHATL CNOcob NpoBEPKK AOCTOBEPHOCTN MHbOpMaLnK;

Bepbann30BaTh 3MOLMOHANbLHOE BreyaT/ieHWe, OKa3aHHOE Ha Hero UCTOYHWMKOM;
06DBACHATL SIBMEHWS, NPOLECChl, CBA3WU WM OTHOLLEHUS, BbiSBAIIEMble B XO4e MO3HaBaTesb-
HOM W UCCNefoBaTeNbCKOW AeATENBHOCTM (MPMBOAUTL 06BSICHEHME C M3MEHEeHWEM dop-
Mbl MpeACTaBneHns; 06bACHATb, A€TanM3npys uan 0606was; obbsCHATL C 3aAaHHON
TOYKN 3peHuns);

BbISIBNSITb M HAa3blBaTb NPUYMHBI COOLITUSI, SIBIEHUS, B TOM YMCe BO3MOXHble/Hanbonee
BEPOSTHLIE MPUYMHBI, BO3MOXHbIE MOCNEACTBUSA 3a4aHHON MPUYMHBI, CAMOCTOSITENLHO
OCYLLECTBNAS NPUYNHHO-CNEACTBEHHbIV aHaNu3;

AenaTb BbIBOA Ha OCHOBE KPUTUYECKOro aHanm3a pasHbiX TOUYEK 3peHns, NOATBEPXAATb
BbIBOA COOCTBEHHOW apryMeHTauuen UK CaMOCTOSTENbHO MOMTYYEHHLIMU AaHHBIMU.
YMeHue co3aaBaTb, NPUMEHSTb M Npeobpa3oBbiBaTb 3HAKM U CUMBOSIbI, MOAENN U CXEMbI

ANSi pelleHns yYebHbIX U No3HaBaTeNbHbIX 3aau.
ObyyaloLWmnnca CMOXeT:

0603HayaTb CUMBOJIOM M 3HAKOM npegMeT n/vnu SABNEHUE,
onpenendatb NOornveCKne CBA3M Mexay npeameTamm u/vnu ABNEHUAMMU, 0603HayaTb AaH-
Hbl€ nornm4yeckmne Ces3n C nNOMoOLLbIO 3HAKOB B CXEME,
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3.

co3aaBaTb abCTpaKTHbIM UK peanbHbin 06pa3 npeaMeTa u/unm sBneHns;

CTPOUTb MOZENb/CXEMY Ha OCHOBE YCNOBMUM 3afiauv u/unu cnocoba eé pelleHus;
co3gaBaTb BepbasibHble, BeWeCcTBEHHbIE U MH(MOPMALMOHHbIE MOAENN C BblAENEHNEM Cy-
LeCTBEHHbIX XapaKTepUCTUK 0bbekTa Ans onpeaeneHns cnocoba pelleHuns 3ajayn B Co-
OTBETCTBWM C CUTYaLNEN;

npeobpasoBbiBaTb MOAENN C LiENbio BbISBIEHUS 0OLWMX 3aKOHOB, ONpeaensitowmx AaH-
HYIO NpeaAMETHY0 06nacTb;

NepeBoOANTb C/IOXKHYIO MO cocTaBy (MHOroacnekTHy) MHAOPMaLUO M3 rpaduyeckoro
nnn hopMannM3oBaHHOMO (CMMBO/ILHOMO) NPEACTaBNEHNS B TEKCTOBOE M HA060pOT;
CTPOUTb CXEMY, anropuTM AENCTBMS, UCNPaBASTb UM BOCCTaHABNMBATb HEM3BECTHbIN pa-
Hee anropuMTM Ha OCHOBE MMEIOLLErocs 3HaHns 06 0bbekTe, K KOTOPOMY MPUMEHSIETCS
anropuTMm;

CTPOWUTb A0Ka3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTUBHOIO;
aHanu3npoBaTb/pedekcMpoBaTh ONbIT pa3paboTky 1 peanusaumm y4ebHoro nNpoekTa,
nccnenoBaHus (TEOPETUYECKOrO, SMNMPUYECKOro) Ha OCHOBE NPeAsIoXXEHHON npobnem-
HOM CUTYauUMM, NOCTABNEHHON LENN WU/WUNK 3aaHHbIX KPUTEPUEB OLIEHKWU NPoayKTa/pe-
3ynbTara.

CMbICnioBOE  YTeHMe.

Ob6yyaloLMINCa CMOXET:

4.

HaxoauTb B TekcTe Tpebyemyto MHbOpMaumio (B COOTBETCTBUM C LIENSIMU CBOEN AesTeNb-
HOCTW);

OPWEHTMPOBATLCS B COAEPXAHUM TEKCTA, MOHUMATb LIENIOCTHBIA CMbICN TEKCTA, CTPYKTY-
pupoBaTb TEKCT;

yCTaHaBNMBaTb B3aMMOCBS3b OMUCAHHBIX B TEKCTE COObITUI, SIBNEHWIA, NPOLECCOB;
pe3OMMPOBaTb MMaBHYI0 UAEK TEKCTa;

KpUTMYECKMN OLeHMBATb COAepXaHue 1 (opMy TeKCTa.

dopMrpoBaHMe 1 pa3BUTME 3KONOMMUYECKOrO MbILLIEHUS, YMEHME MPUMEHNATb ero B no-

3HaBaTeﬂbHOI‘/I1, KOMMYHMKaTMBHOI\;I, CoLManbHOM NPaKTUKE U I'IpOd)eCCMOHaJ'IbHOl‘/i OpPUEHTa-

LUun.

ObyyaloLWmnnca CMOXeT:

5.

OMpeAensTb CBOE OTHOLUEHWE K MPUPOAHON Cpese;

aHanM3MpoBaTb BAKSIHME 3KONOrMYeckux (hakTopoB Ha Cpedy OBUTaHMUsI XMBbIX OpraHus-
MOB;

NPOBOAUTL MPUYMHHBIN W BEPOSITHOCTHBIA @HanM3 3KOMOMMYECKUX CUTYaLK;
MPOrHO3MPOBaTb U3MEHEHUS CUTYaLMK MPU CMEHE AEWCTBUS OAHOrO (hakTopa Ha Aeu-
CTBUWe apyroro dakTopa;

PacnpoCTpaHsTb 3KOMOTNYECKMNe 3HAHWS W Y4acTBOBaTb B MPaKTUYECKMX Aenax Mo 3alu-
TEe OKpY>KatoLLen cpeabl;

BblpaXaTb CBOE OTHOLUEHME K MPUPOAE Yepe3 PUCYHKM, COUMHEHWS!, MOAENM, MPOEKTHbIE
paboThbl.

Pa3BuTME MOTUBALIMM K OBNAAEHUIO KyNbTYpOW aKTUBHOIO MCMO/Ib30BaHMS CIOBapei 1

APYryX NOUCKOBbLIX CUCTEM.
ObyyaloLWwmnnca CMOXeT:

onpeaensTb HeObXoAuMble KKOYEBbIE MOMCKOBbIE COBA M 3anpoch;

OCYLLECTBASATb B3aMMOAEWCTBUE C 3N1EKTPOHHLIMM MOWUCKOBbIMIA CUCTEMAMU, C/IOBapsiMK;
(hopMMPOBaTb MHOXECTBEHHYIO BbIGOPKY 13 MOMCKOBbLIX MCTOYHMKOB A1 06bEKTMBM3A-
LMK pe3ynbTaToB MOUCKa;

COOTHOCWTb MOJyYeHHbIE pe3yNbTaTbl NMOUCKA CO CBOEW AESTENbHOCTHIO.
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KoMmMyHukaTtuBHbie YY/[

1.

YMeHue opraHn3oBbIBaTh yqe6Hoe COTPYAHNYECTBO U COBMECTHYIO AEATENBHOCTb C Y4U-

TENeM W CBEPCTHUKaMK; paboTaTb UHAMBMAYANbHO U B rPynne: HaxoAaWTb obllee pelleHne u
paspeLlaTb KOHMIMKTbI Ha OCHOBE COrMacoBaHuUs NO3WUUMIA U YYETa MHTEPECOB; hopMyINpo-

BaTh,

apryMeHTMpOoBaTb M OTCTamBaTb CBOE MHEHME.,

ObyyaoLWnNca CMOXET:

2.

ONpefensTb BO3MOXHblE PONM B COBMECTHOW AESTENbHOCTH;

UrpaTb OMPEAENE&HHYI0 PoSib B COBMECTHON AESTENbHOCTY;

NPUHUMATbL NO3MLMIO cobeceaHrKa, MOHUMas MO3MLIMIO APYroro, pasnMyaTth B €r0 Peyn: MHe-
Hue (TOYKY 3peHust), A0Ka3aTeNbCTBO (apryMeHThl), PaKTbl; rMNOTE3bl, aKCMOMbI, TEOPUN;
onpeaenaTb CBOM AEACTBUS U AEUCTBUS NapTHEpPA, KOTOpble CrocobCcTBOBanM unu npe-
NATCTBOBANM NPOAYKTUBHON KOMMYHMKaLIWK;

CTPOUTb MO3UTUBHbIE OTHOLLEHMS B MPOLIEcCe y4ebHOM M NMO3HABATENbHOW AEATENBHOCTY;
KOPPEKTHO W apryMeHTUPOBaHHO OTCTamBaTb CBOK TOYKY 3PEHUsi, B AUCKYCCUM YMETH Bbl-
[BUraTb KOHTPapryMeHThbl, nepedpasnpoBaTtb CBOK MbICib (BNajeHMe MexaHW3MOM 3KBU-
BaSIEHTHbIX 3aMEH);

KPUTUYECKN OTHOCUTBCS K COBCTBEHHOMY MHEHWMIO, C AOCTOMHCTBOM MpU3HaBaTb OLIM-
604HOCTb CBOEro MHEHMS (€CNM OHO TaKOBO) 1 KOPPEKTUPOBATb E€r0;

npeanaraTb anbTEPHATUBHOE PELIEHUE B KOH(MAUKTHOW CUTYyauuu;

BblAeNsTb 0OLYI0 TOYKY 3peHus B AUCKYCCUK;

A0roBapvBaTbhCs O MpaBuiax 1 BoNpocax Ans 06CcyXaeHns B COOTBETCTBMM C MNOCTaB/IEH-
HOW nepea rpynnou 3agaven;

OpraHu30BbIBaTh Y4ebHOEe B3aMMoaencTBue B rpynne (onpeaenstb obwue Lenu, pacnpe-
AENsTb ponun, AOroBapnBaTLCS APYr C APYroM U T. 4.);

YCTPaHATb B paMKax Auanora paspbiBbl B KOMMyHMKaLWK, 0OYCNOBNEHHbIE HEMOHWMaHW-
eM/HenpusiTUEM CO CTOPOHbI cobeceHMKa 3aaaun, hopMbl UK COAEpPXXaHUs ananora.
YMeHMe 0CO3HaHHO MCNOJb30BaTh PpeYeBble CPEACTBA B COOTBETCTBUM C 3aa4eN KOMMY-

HUKaLMK ANs1 BbIPaXKEHUSI CBOMX YYBCTB, MbIC/IEN U NOTPEBHOCTEN ANS NNaHUPOBaHWS U pery-
NALMKN CBOEN AeATENbHOCTU, BNaAeHWe YCTHOM U MUCbMEHHOWN peybto, MOHOMOMMYECKOWN KOH-
TEKCTHOM peyblo.

ObyyatoLImnncs CMOXET:

ONpefensTb 3a4a4y KOMMYHMKaLMUM U B COOTBETCTBUM C HEl OTOMPaTb peyeBble CPEACTBaA;

oTbMpaTb M MCMONb30BaTb peyeBble CPEACTBa B MPOLIECCE KOMMYHMKaLMKU C APYrMM
ntoAbMK (Avanor B Nape, B Manow rpynne U T. 4.);

NpeacTaBNsATb B YCTHOW MK NUCbMEHHOW hopMe pa3BEPHYTLIVA NnaH COBCTBEHHON aes-
TENbHOCTY;

cobnofaTb HOPMbI NMYOGNMYHON peyn, pernamMeHT B MOHOJMONE U AMCKYCCUM B COOTBET-
CTBUW C KOMMYHUKATUBHOW 3aayen;

BbICKa3blBaTb 1 0O0CHOBbLIBaTb MHEHME (CYXAEHWE) M 3anpalinBaTh MHEHWE NApPTHEPa B
paMKax AvManora;

NPMHMMATL PELLEHME B XOAE AManora v CornacoBbIBaTb €ro ¢ cobeceaHMKOM;

co34aBaTb MUCbMEHHbIE KNMULLMPOBAHHbIE M OPUrMHAMbHbIE TEKCTbI C MCMOJIb30BaHMEM
HeobX0AMMbIX peyeBbIX CPEACTB;

“Crnonb3oBaTb BepbanbHble cpeacTBa (CPeacTBa SIOMMYECKON CBS3W) ANSt BblAENEHUs
CMbICNTOBbIX 6/I0KOB CBOEMO BbICTYMN/IEHNS;

MCNoNb30BaTb HeBepbanbHble CPeACTBA UM HArNsaAHbIE MaTepuasbl, MOArOTOBNEHHbIE/
oTOo6paHHble Noa PyKOBOACTBOM YUUTENS;

A€enaTb OLEHOYHbIA BbIBOA O AOCTVXKEHMM LENN KOMMyHUKaLMM HEMOCPEACTBEHHO nocne
3aBepLUEHNS KOMMYHUKATUBHOrO KOHTaKTa M 060CHOBLIBATb ErO.
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3. ®opMUpOBaHME 1 PA3BUTME KOMMETEHTHOCTH B 061aCTU MCNOMb30BaHUS MH(OPMALMOH-
HO-KOMMYHMKaLIMOHHbIX TexHonorun (aanee — UKT).
Ob6yuyatoLmMnCs CMOXKET:

LleneHanpaBs/ieHHO MCKaTb M UCMOMb30BaTb MH(OPMALMOHHBLIE pecypcbl, HeobxoanMble
AN peleHns y4ebHbIX 1 NpaKTUYECKMX 3adad, C noMolLbto cpeacts UKT;

BblbMpaTb, CTPOUTL M UCNOMb30BaTh afeKBaTHYO MH(OPMaLMOHHYIO MoAeNb Ans nepe-
Aaun CBOMX MbIC/IEN CPEeACTBAMM ECTECTBEHHBIX U (DOPMabHbIX S3bIKOB B COOTBETCTBUM
C YC/TOBUAMN KOMMYHUKaLMK;

BbIAENATb MH(OPMALMOHHBIM acnekT 3aAayu, OnepupoBaThb AaHHbIMK, MCMONL30BaTb MO-
Aenb peLlleHns 3agauun;

MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMM (BK/KOYas BbIOOp afeKBaTHbIX 3adaye MHCTpY-
MEHTasIbHbIX NPOrpaMMHO-annapaTHbIX CPEACTB U CEPBUCOB) ANS pelleHns nHgopmaLm-
OHHbIX M KOMMYHMKALUMOHHbIX Y4ebHbIX 3a4ay, B TOM UucCne: BblUUCIEHNE, HAMKUCaHWE MNK-
CEM, COYMHEHWI, OKNaA0B, pedepaToB, CO3AaHME NPe3eHTaUN 1 ap.;

“CnoNb30BaTh MHAOPMALMIO C YYETOM 3TUYECKMX W MPaBOBbIX HOPM;

co3aaBaTb MH(OPMALMOHHbLIE PeCcypChl pa3HOro TUMa U ANst pa3HbIX ayauTopum, cobio-
AaTb MHPOPMALMOHHYIO TMIMEHY U NpaBuna MHOOPMALMOHHOM 6e30MacHOCTM.

MpeameTHble pe3ynbTaThbl

O6yuyaroLWminca NoyYMT BO3MOXHOCTb ANt POPMMPOBAHUS CEAYIOWMX NPEAMETHbIX pe-
3yNbTaToB:

3HaHUS O MPUPOAE BAXHEMLIMX (DU3NYECKMX SIBNEHUM OKPYXKAMOLEro MMpa W MOHUMaHue
CMbICNa DU3NYECKUX 3aKOHOB, PaCcKpPbIBAIOLLMX CBA3b M3YUEHHbIX SBNEHWIA;

YMEHWSI NOJSIb30BATbCA METOAAMM HAyYHOrO WCCNeA0BaHUS SIBIEHUIA NpUpOAabl, NPOBO-
AUTb HabnioAeHUs, NNAHUPOBaTb M BbIMOMHSATb 3KCMEPUMEHTLI, 0bpabaTbiBaTb pe3ynbTa-
Tbl UI3MEPEHWUI, NPEACTaBNSATbL pe3ybTaTbl U3MEPEHMI C NOMOLLbIO Tabnul, rpadmKoB 1
dopmyn, obHapyXuBaTb 3aBUCMMOCTU Mexay (DU3NYECKUMU BENMYMHAMM, OOBACHATb
MONyYeHHble pe3ynbTaTbl U AenaTb BblBOAbI, OLEHWBATb FPaHULbl MOrPELLHOCTEN pe3yb-
TaTOB M3MEPEHMUN;

YMEHWSI MPUMEHSATL TEOPETUYECKME 3HAHMA NO (PU3MKE Ha NpaKTUKe, pelaTb dhusnye-
CKMe 3a1auv Ha MPUMEHEHME NOMYYEHHbIX 3HAHWUN;

YMEHUSI U HaBbIKW MPUMEHATb MOSTYYEHHbIE 3HAHWUS AN OOBSCHEHUS MPUHLMNOB AEN-
CTBUS BaXXHEMLIMX TEXHUYECKMX YCTPOMCTB, PELLEHNS NPAKTUYECKMX 3a4aYy NOBCEAHEB-
HOM XM3HM, obecneyeHnss 6€30MacHOCTU CBOEW XM3HW, paLMOHaNbHOro NpUpoAONosb-
30BaHMs M OXPaHbl OKPYXKaloLLEN Cpeabl;

hopMUpoBaHMe yoexaeHnsi B 3aKOHOMEPHOWN CBSA3M M NMO3HABAaEMOCTM SIBIEHUN NPUPO-
Abl, B 06LEKTUBHOCTU HAY4YHOrO 3HaHMUs, B BbICOKOM LIEHHOCTW Hayku B Pa3BUTUW MaTepu-
anbHOM U IYXOBHOW KYNbTYpbl NOAEN;

pa3BUTME TEOPETUYECKOrO MbILUEHUS HA OCHOBE (DOPMMPOBAHMS YMEHUI YCTaHaBIN-
BaTb (haKTbl, pa3nnyaTb MPUYMHBI M CNEACTBMUS, CTPOUTb MOAENN W BbIABUraTb FMNOTE3bI,
OTbICKMBATb M (HOPMYNMPOBaTb [OKA3aTENbCTBA BblABMHYTBIX MMOTE3, BbIBOAUTL M3 3KC-
NepPUMEHTaNbHbIX (hakTOB M TEOPETUYECKMUX Moaenei hU3nYeCcKne 3aKoHbI;
KOMMYHMKaTUBHbIE YMEHMS: AOKNAAbIBaTb O pe3ynbTaTax CBOEro WCCIeaoBaHusl, yya-
CTBOBATb B AMCKYCCKM, KPATKO M TOYHO OTBEYATb Ha BOMPOCHI, MCMOMb30BaTb CNPaBOY-
HYIO UTEPATYPY W APYrMe UCTOYHMKM MHOPMaLIMK.

Ba>xkHo!

MpeaMeTHblE pe3ynbTaTbl 06yUYeHnst GU3nKe B OCHOBHOM LIKONE NPeacTaBieHbl B CO-
AEPXXaHUM Kypca Mo TeMaM.
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®opMbl KOHTpONA

B nocobuu npeanaratoTcs NpMMepHbIE BapuaHTbl UTOrOBbLIX KOHTPO/bHBLIX PaboT K Kypcam
dun3nkM 7 1 9 KnaccoB, KOHTPONbHast paboTa no Teme «TennoBble ABNEHMS» (KYpC U3MKM
8 knacca), paspaboTtaHHble B ¢hopmaTe O3 M MCMoNb3yeMble aBTOpaMun nNpu o0byyeHnmn yya-
wmxcst. Kaxaobi yuntenb MOXET BOCNOb30BaTbCS BapuaHTaMu, B3STbIMK U3 APYrnx Nocobui
WM COCTaBNIEHHBbIMWU CaMOCTOSITENBHO.

MUToroBasi KOHTpoJibHasA pa6oTa no usmnke

B popmaTte O (7 knacc)

1. Kakoe 13 nepeuncneHHblX Huxe cnos 0603HavaeT Ppuanyeckoe seneHune?
1) cBuHeL, 3) antoMuHKi

2) KMneHune 4) KapaHgaL

2. 1nvHa, nnowaab, 06bEM — 3T0

1) kayecTBa Tena

2) hu3nYecKne CBOMCTBa Tena

3) u3nyeckne BEMUMHBI, XapaKTepuaylolwme pasMepbl Tena
4) BelecTBa, U3 KOTOPbLIX COCTOUT TeNo

3. K ¢usnyecknm tenam 0THOCKTCS
1) Monoko 3) caxap
2) rnuHa 4) Nbhxu

4. OnpegenuTe npeaen usMepeHns MeHsypku (puc. 1), LeHy geneHust n 0bb-
€M XXMAKOCTWN, HANIMTON B MEH3YPKY.

1) 40 mn; 1 Mn; 32 mMn

2) 40 mn; 1 Mn; 33 Mn

3) 40 mn; 2 mMn; 34 mn 2

4) 40 mn; 2 Mn; 32 Mn Puc. 1.

MeH3ypka

5. lNpun HarpeBaHUK CBMHLOBOrO LUapuKa

1) yBennumeaetcs 06bEM MOneKyn CBMUHLA

2) YBENMUMBAETCS CpefHee PacCTOsiHME MeXay MOeKynamu
3) yMeHbluaeTcst 06bEM MOMEKYN CBMHLA

4) yMeHbLUQETCsl CpefHee pacCTosiHUE MeXAay MOoeKynaMu

6. PaccumTaliTe CKOpOCTb PaBHOMEPHOO [IBUXXEHWS BO3AYLLIHOMO Lapuka, ecnu 3a 1,5 MuH
OH nponeten 540 m.

1) 15 M/c 3) 54 m/c

2) 6 M/c 4) 10 m/c

7. Y70 NpoucxoauT C TENOM, Ha KOTOPOE He AENCTBYIOT Apyrue Tena?
1) Ecnm oHO pBWranocb, TO OCTaHaBNMBAETCS

2) ECnv OHO HaxoamTCa B MOKOE, TO MPUXOAWT B ABMXKEHME

3) OHO NIM60 NOKOUTCS, IMB0 ABUXKETCA PABHOMEPHO U NMPSAMOSIMHENHO
4) MpaBunbHOro OTBETA HET
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8. YcraHoBuMTE COOTBETCTBME Mexay an6opaMV| n q)VIBW-IECKVIMVI BEMNYNHAMKN, KOTOPbIE

OHM n3MepsatoT. K KaXaoin no3uuum 13 nepeoro ctonbua noadepuTe COOTBETCTBYIOLLYIO MO3M-
LIMIO U3 BTOPOrO.

Mpu6opbI dusnyeckne BesIMYMUHbDI
A) Becol 1) Cuna
b) AmHamomeTp 2) CkopocCTb
B) MaHomeTp 3) Macca
4) O6BbEM

5) aBnenue
3anuwmTte B Tabnuuy BbibpaHHble LUMdpPbLI N0A COOTBETCTBYHOWMMM ByKBaMU.

A| b | B

9. Kopobka obbémom 30 45 20 cM 3anonHeHa caxapoM-paduHagoM. Ero macca 43 200 r.
YeMy paBHa N/I0THOCTb Ccaxapa?
OTBeT: r/cm3.

10. Yemy paBeH MOAyNb CUNbl TSKECTW, AEUCTBYIOLIEN HA MeLoK kapTodens mMaccon 50 kr?
1) 50 H 3) 5000 H
2) 100 H 4) 500 H

11. B 6aHKy BbICOTOM 25 CM A0OBEpXY HANWTO MalIMHHOE Macno. MIOTHOCTb MALUMHHOIO
Macna paBHa 900 kr/m3. Kakoe 1aBneHne oHO OKa3bIBaEeT Ha IHO 6aHKK?
OtBeT: KMa.

12, Kakue 3KCnepuMeHTbl, M300paXEHHbIE Ha PUCYHKE 2, CBMAETENbCTBYIOT O AENCTBUM 3a-
KoHa Nackans?

Ne 2 Ne3 Ne 4

Puc. 2. Pa3nnyHble 3KCNEPUMEHTbI

1) N2 1; N2 2 3) NQ 1; NO 4
2)N21; N3 4) NO 3; N2 4

13. HaiiauTe mMoaynb apXMMeaoBOW Cuibl, koTopasi OyaeT AeMCTBOBaTb Ha MPaMOPHYHO Miu-
Ty pasamepom 1 0,5 0,1 M, NOAHOCTBLIO NOrPYyXXEHHYIO B BOAY.

1) 1000 H 3)500 H

2)100H 4) 10 kH
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14. Bblumcnute paboTy, KOTOPYO NPOM3BOAUT Caf0BOA, NPUKIAAbIBas K Tauke C 3eMén
cuny, Moaynb KOTOpoM paBeH 25 H, u nepemellasi eé Ha paccTosiHue 20 M.

1) 25 [Ix 3) 0,5 k[x
2) 50 kx 4) 50 Ox
15. Poiyar (puc. 3) HaxoauTcs B paBHOBECUM A B
rnoa AenCTBMEM [BYX cuil. Moaynb cunbl F; = 6 H. A
Yemy paBeH MoayNb CUnbl F>, eCnn AnnHa pblya-
ra paesHa 25 cM, a nne4yo cunol F; coctaensa- Fi
et 15 cm?
1)0,1H YF
2)3,6 H :
3)9H Puc. 3. Pblvyar
4)12H
OTBeThbI
N23apanma | 1 2 3|1 4|5 6 7 8 9 {10 | 11 (12 (13| 14|15
OTtBet 2 3 4 3 2 2 3 |315/16| 4 | 2250 2 | 3 3 3

Kputepuun oueHuBaHus
3apanus N2 8, 9, 11 oueHumBatoTcs B 2 6anna, a octanbHble — B 1 6ann. Mtoro 3a paborty:
18 6annos.

OueHka «2» «3» «4» «5»
[lmana3oH 6annos 0—7 8—11 12—15 16—18

KoHTponbHasa pabota no teme «TensioBble iBeHUs»
B popmaTe O (8 knacc)

Bapuanm 1

1. bnaroaapsi kakoMmy Buay Tennonepeaayun (MPEMMYLLECTBEHHO) B NETHWUI A€Hb HarpeBaeT-
Cs BoAa B BOAOEMaXx?

1) KoHBekuus 3) U3nyyeHue

2) TennonpoBOAHOCTb 4) KoHBekumsi 1 u3nyyeHye

2. MeTtannunyeckuii 6pycok mMaccor 400 r HarpesatoT ot 20 ao 25 C. OnpeaenuTe yaenb-
HYl0 TEenNOéMKOCTb METaNNa, U3 KOTOPOro M3roToBfeH BpYCOK, leCM Ha ero HarpeBaHue 3aTpa-
TUAW KOSIMYECTBO TEeMI0ThI, paBHoe 760 [Ix. i

1) 0,38 x/(kr* C) 3) 380 Ox/(kr* C)

2) 760 Ox/(kr - C) 4) 2000 Ox/(kr* C)

3. Kakoe Konn4ecTBo TennoTbl notpebyetcs ans nnasneHus 40 r 6enoro yyryHa, Harpeto-
ro A0 TemnepaTypbl nnaeneHns? YaenoHas Tennota nnasneHns 6enoro 4yryHa paBHa
14 * 10% x/kr.

1) 3,5 kx 3) 10 k[x

2) 5,6 kx 4) 18 kx



OPU3UKA

4. Ha pucyHke 1 n3o6paxéH rpadmk 3aBUCUMOCTM TEM-
nepaTtypbl HadTanMHa OT BPEMEHWN MPWU €ro HarpeBaHun U
OXNaXAeHUN. B HayanbHblA MOMEHT BPEMEHM HadTalMH Ha-
XOAnncs B TBEPAOM COCTOSIHMM. Kakasi u3 Touvek rpaduka
COOTBETCTBYET Hayasy oTBepAeBaHNS HadTanmHa?

1)2 2)4 3)5 4)6

5. OTHOCKUTENbHas) BNAXHOCTb BO34yXa B NOMELLEHUN paB-
Ha 60 %. Pa3HOCTb B MOKa3aHMSX CyXOro 1 BAAaXHOrO TepMOo-
meTpa coctaensieT 4 C. /icnonb3ys NCUXPOMETPUYECKYIO Ta-
6numuy (puc. 2), onpeaenute nokasaHue cyxoro TepMoOMeTpa.

TOUKA \!Pocm

t, MHH

Puc. 1. I'padmk 3aBUCMOCTK
TemnepaTypbl HadTanMHa
OT BPEMEHM MpW €ro HarpeBaHum

n oxnaxageHumn

IMenxpomerpuueckan Tafanna

IToxaza- PaznocTs noxasamnii CYXOro H BAAMHOND TepMOMETDA

museyxo- 7o [ 1 | 2 | 3 [4_[51 6 | 7[8 |9

ro TepMo-

MeTpa, °C OTHOCHTeIbHAH BAAMHOCTE, 70
10 100 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
14 100 890 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 | 90 | 81 71 | 62 | b4 | 45 | 37 | 30 | 22
18 100 | 91 B2 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 | 91 | 83 | 74 | 66 | 50 | 51 | 44 | 37 | 30

i 22 [100| D2 | B3 | 76 | 68 | 61 | 54 | 47 | 40 | 34

f i Puc. 2. Nénxpometpuuedkas Tabnmua

1)18 C 2)14 C 3)10 C 4)6 C

6. Yemy paBeH KM/ napoBoii TypbuHbI, €CIN NONYHYEHHOE €0 KONIMYECTBO TEMNO0TbI PaBHO

1000 M, a none3Has pabota coctasnsieT 400 MAXx?
1)4% 2) 25 % 3)40 % 4) 60 %

7. YCTaHOBUTE COOTBETCTBME MexXay (bVI3W-IeCKVIMVI BEMNYNHAMU U (bOpMYﬂaMVI, Nno KOTO-
pbIM 3TV BeNNYMHbI onpegensiorcs. K Ka)iov no3uumm u3 nepeoro cronbua non6epMTe COOT-

BETCTBYIOLLYYO MO3ULIMIO U3 BTOPOIO.

dusnyeckne BeSIMYUHDI

A) KonnyecTtso TennoTsl, HeobxoanmMoe Ans napoob-
pa30BaHu1s XXUAKOCTU

B) YaenbHas TennoTa cropaHus TonavBea

B) KonunuectBo TennoTsl, BblAeNSEMOe Npu oxnaxae-
HUW BeLLecTBa

A| b | B

dopmyJibl

1)

2) gt
3)cmAt

Q

m

9 Q.
mt

5)Lm
3anuwmTte B Tabnuuy BblbpaHHble LUM@pPbI N04 COOTBETCTBYIOWMMU ByKBaMU.
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i i
8. B cTakaH KanopumeTtpa, coaepxalumii 177 r BoAbl, OMyCTUAM KYCOK /ibAa, UMEBLUMN TEM-
nepatypy 0 C. HayanbHasi TeMmnepatypa kanopumeTpa ¢ Boaov paBHa 45 C. Mocne Toro Kak
BECb NéJ pacTas/, TeMnepaTypa BoAbl U Kanopumetpa ctana pasHou 5 C. OnpeaenvTe mMaccy
nbaa. TennoéMKOCTbIO KanopuMmeTpa npeHebpeyb. YaenbHas TEennoéMKOCTb BOAbl paBHA
4200 Ix/(kr - C), yoenbHas Tennota nnasnexnuns noaa — 330 kDK/KT.

OtBeT: K.

BapuaHm 2

1. B MeTannnyeckoMm CTepxHe Tennonepesaya OCyLWECTBSETCA NMPEUMYLLECTBEHHO NYTEM
1) n3ny4yenus 3) TennonpoBOAHOCTH

2) KOHBEKLNK 4) U3Ny4YeHNs 1 KOHBEKUMKU

2. Ins HarpeBaHusi antoMmnHmneBoro 6pycka maccon 100 r ot 120 go 140 C notpeboBanocb
KonmyecTBo TennoTbl, pasHoe 1800 [x. OnpeaenuTe no 3TUM AaHHLIM YAENbHY Ten10éM-
KOCTb a/IlOMUHWS. i

1) 0,9 Mx/(kr+ C) 3) 360 Ox/(kr* C)

2) 9 Ox/(kr* C) 4) 900 Ox/(kr - C)

3. Kakoe KOnMYecTBO TEMNOTHI BbIAENUTCS MpU KpucTannusauum cepebpa maccon 10 r, ec-
N cepebpo HaxoAMTCS MpK TemnepaType NnaBneHus? YaenbHas Tennota nnaeneHus cepebpa

paBHa 88 KX/Kr.
1) 880 000 Ox 3) 880 Ox
2) 8,8 kx 4) 88 kx

4. Ha pucyHke 1 npeacTtaBneH rpaduvk 3aBUCUMOCTU TEM-
nepaTtypbl 3@upa OT BPEMEHW NPU €ro HarpeBaHWM KU OXnax-
AEHWWN. B HayanbHbI MOMEHT 3MP HAXOAMICA B XWUAKOM
COCTOSIHMKM. Kakasi Touka rpacdmka COOTBETCTBYET Hauany
npouecca KuneHus apmpa?

1)1 2)2 3)5 4)6

t, MHH

5. C MOMOLLbIO NCUXpPOMETpRYEcKon Tabmuusl (puc. 2)  Puc. 1. Ipaduk 3aBucmocty
onpeaenuTe NoKasaHus BAXHOro TepMOMETPa, €CN Temne- TemnepaTypbl apupa
paTypa B nomelleHun paBHa 16 C, a oTHocuTeNbHas Bnax- O BPEMEHM NPK €ro HarpesaHnu
HOCTb BO3/lyXa cocTaBnseT 62 %. W OXJIaXAeH!M

l'lcnxp-umwplmiqm_m Taldamma

IToxasa- PasHocTs norasanuil cyxoro H BJIAMHOIO TEPMOMETpA
mumcyko- 9 77y T2 [ 3[4 5 [ 6789
ro TepMo- : — =
meTpa, °C OTHOCHTEIbHAR BIaMHOCTE, o

10 100 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 290 | 20 |11
14 100 80 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 |82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 |100| 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

i I Puc. 2. NchxpomeTpuueckas Tabnuua

1)20 C 2)22 C 3)12 C 4)16 C
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6. Pabouee Teno TenNOBOM MalMHbl NOAYYMNO OT HarpeBaTenst KOAWYECTBO TEnoThl, pas-
Hoe 70 k[X. Mpun 3TOM XONOAUNBHUKY NepefaHo KOMMYeCTBO TennoThl, pasHoe 52,5 kx. KM
TAKOWN MaLLWUHbI PaBEH

1)1,7% 2)17,5% 3)25% 4) >100 %

7. YCTaHOBUTE COOTBETCTBME MeXAy (HDU3NYECKUMU BENMYMHAMU U hOpMYaMm, Mo KOTO-
PbIM 3TW BENNYMHBI onpeaenstoTcs. K Kaxzaon no3vumm u3 nepeoro ctonbua noabepute coot-
BETCTBYHOLLYYIO MO3ULMIO U3 BTOPOrO.

dusnyeckne BeIMUYUHbI DopMyJibl
A) Konnyectso Tennotbl, Heobxoammoe anst napoob- Q
pa30BaHu1s XXUAKOCTU 1) m
b) YaenbHas Tennota nnaBneHns BELLECTBA 2)Lm
B) KonnuectBo TennoThl, BblAENSEMOE NPU OXNaxAae-
HUM BeLLeCTBa 3) qAt

4) Q.

mt

5)cmAt

3anuwmnTe B Tabnuuy BbibpaHHblE Ldpbl NOA COOTBETCTBYIOLWMMM ByKBaMM.

A| b | B

f

8. TépAbll HaTaNMH HaxoaUTCS B TEMIOM30IMPOBAHHOM cocyae npwv Temnepatype 80 C.
B cocyn HanuBatloT pacnnaBneHHblii HadTanuH Maccoit 600 r, HauyanbHas TemnepaTtypa KOTOpo-
ro paeHa 100 C. C HeKOTOpOro MOMEHTa BPEMEHWN KYyCOYKM HadTanMHa B COCyAe nepectatoT
MMaBUTbCA, @ Macca XMAKOro HadTannHa ctaHoBuTCa paBHon 700 r. Mo pe3yAbTaTaM 3TOro
9KCNnepuMMeHTa onpeaenuTe yaenbHy TeMN0EMKOCTb XMUAKOro HadTannHa. YaenoHas TennoTa
nnaeneHus HadtanuHa pasHal50 kx/Kr, a ero Temnepartypa nnasnenuns — 80 C.

OTBeTbl
Bapuant 1
N9 3apaHusa 1 2 3 4 5 6 7 8
OTBeT 3 3 2 3 2 3 513 ~ 0,085 kr
BapuaHT 2
N? 3apaHusa 1 2 3 4 5 6 7 8
1250
OTtBeT 3 4 3 2 3 3 215 Iox/(kr - C)

KpuTepun oueHnBaHuS

3apgaHue N2 7 oueHnBaeTcs B 2 6anna, 3agaHune N2 8 — B 3 6anna, a octanbHble 3aaa-
Hust — B 1 6ann. Utoro 3a paboty: 11 6annos.

OueHka «2» «3» «4» «5»

[nanasoH 6annos 0—4 5—6 7—9 10—11
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UTorosas KOHTpPosbHasA paboTta no ¢usmnke
B chopmaTte O (9 knacc)

1. YcTaHOBMTE COOTBETCTBME MEXAY (DU3NYECKMMM MOHATUSAMU M UX NPUMEPaMM, NO KOTO-
PbIM 3TW BENNYMHBI onpeaenstoTcs. K KaXzaon no3vumm u3 nepeoro ctonbua nogbepute coot-
BETCTBYHOLLYYO MO3ULMIO U3 BTOPOrO.

®dusnyeckune NOHATUSA MpumMepbl

A) Ou3nyeckas BennumnHa 1) MHepumanbHas cucteMa oTcuyéTa

B) ®dusmnyeckoe sBneHue 2) Bcem Tenam 3emns B61m3n CBOEN NOBEPXHO-
B) ®usmnyeckuit 3aKoH CTM co0bLLaeT 0MHAKOBOE YCKOpeHne
(3aKOHOMEpPHOCTb) 3) My, BbINyLWEHHBIA 13 PYK, NAAaeT Ha 3eM/io

4) CekyHgomep
5) CpeaHsis CKOpoCTb

3anuwwuTe B Tabnuuy BblbpaHHble Undpbl No4 COOTBETCTBYOLWMMM ByKBaMM.

A| b | B

2. Teno ABMXETCS BAOMb ocu X. Ha pucyHke 1 npeacTaBneH rpaduk 3aBUCUMOCTU KOOPAM-
HaTbl X 3TOr0 Tena OT BpeMeHu t. [IBUXKEHMIO C HaMBONbLLEN MO MOAY/O CKOPOCTbIO COOTBET-
CTBYET Y4acToK rpacmka

1) AB 2) BC 3) CD 4) DE

3. Ha pucyHke 2 n306paxeHbl BEKTOP CKOpPOCTM  ABMXYLLErocs Tena (MatepuanbHOM Tou-
K1) W BEKTOP CUnbl F, AEMCTBYIOWEN HA TENO, B HEKOTOPbI MOMEHT BPEMEHU. BekTop uMnynb-

ca Tena B 3TOT MOMEHT BPEMEHW COHaNpPaB/iEH BEKTOPY, 0603HAa4YEHHOMY LM pOiA
1)1 2)2 3)3 1) 4

4. [1Ba Tena, pacnosioXeHHbIe BbICOKO Haf 3eMNEN Ha OAHON BEPTUKANM Ha PaCcCTOSHUK
2 M Apyr OT [pyra, HauMHaloT OAHOBPEMEHHO CBO6OAHO NaaaTb BHU3 6€3 HauaibHOW CKOpOCTY
(puc. 3). Kak byaeT n3MeHsTbCS paccTOsiHUE MeXay TenaMmu Bo BpeMsi ux nageHus? Cumtante,
YTO HM OAHO TeNo eLwé He ynano Ha 3emntn. ConpoTMBeHWE BO3AyXa NpeHebpexxumo Masno.

1) PaccTosiHne mMexay Tenamu OyaeT yBenmunBaThCA

2) PaccTosiHue mexay Tenamum byaet yMeHbLaTbCs e &

3) PaccTtosiHue Mexay Tenamu He 6yaeT N3MeHATLCS

4) PaccTosiHMe Mexay Tenamu byfeT CHayana yMeHblLaTbCs, @ 3aTeM He 6y2 m 1
XM

1
g L PR @
D Puc. 3. CeobogHoe

6 naZeHune aByx Ten

4

2| B¢

{ k Puc. 2. BekTop CKOpOCTH
0 1 2 3 4 4¢

ABVXYLLErocs Tena (MaTepu-
aNbHOM TOYKM) U BEKTOP
CUNbl, AENCTBYIOLLEN Ha TENO
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5. Ha pucyHke 4 npefcrasneH rpadumk 3aBUCMMOCTW KOOPAMHATBI X OT BpPeMEeHW t Ans Tena,
ABWXYLLErocs BAosb ocu X.

X, M

3

A B

L= L

&,
4 / :\ .—'rs C

Puc. 4. I'pachmk 3aBUCMMOCTY KOOPAMHATbI X
OT BpeMeHu t Ana Tena, ABWXXYLLErocs BAOSb ocn X

0 f

Mcnonb3ys AaHHble rpaduka, Bbibepute u3 nNpeasioXXeHHOro nepeyvHsl 0s8a BEPHbIX
yTBEPXAEHMS. YKaXMTE UX HOMEpa.

1) Moaynb nepemelleHuns Tena 3a Bpems oT 0 40 t3 paBeH Hyso

2) B MOMEHT BpeMeHu t1 TeNo MMeNo MakcMMasbHoe YCKopeHue

3) B MOMeHT BpeMeHMu t; TeNo MMeNo MaKCMMasbHYO MO MOAYSIHO CKOPOCTb

4) MOMeHT BpeMeHU t3 COOTBETCTBYET OCTAHOBKE TeNa

5) Ha yyactke BC Teno AB1ranocb paBHOMEPHO

6. Msy maccon 100 r 6pocmnn BepTMKanbHO BBEPX C MOBEPXHOCTM 3eMnu. MNoaHABLUMCL Ha
BbICOTY 2 M, MsY Hayan nNaAaTb BEPTWKaNbHO BHM3. Ha KakoM BbICOTE OTHOCWUTENBHO 3EM/IN €70
no/iManu, ecnm W3BECTHO, YTO B 3TOT MOMEHT €ro KMHeTMYeckas 3Heprus 6bina pasHa 0,5 [x?
ConpoTtueneHneM Bo3ayxa npeHebpeyb.

1)2m 2)1,5mM 3)1m 4)0,5m™

7. Mpu NpoBeaeHUM KCNEPUMEHTA UCCNea0Banach 3aBUCMMOCTb NMPOMAEHHOrO TENOM My-
TW S OT BpeMeHu t. Mpadmk NomyyYeHHO! 3aBUCUMOCTY NPUBEAEH Ha PUCYHKE 5.

S, M

40

pd

351 -——
30

]
En
1.
|

_______i.____ —

B e L

T

—————e 4

(sl —--—r-'-'-—-——l----:-----—

| ol b

[
1
I
.
|
I
I
|
T
!
[
'
|
1
1
Il

—t TSR, R IR S——

Puc. 5. pachvk 3aBUCUMOCTU MPOMAEHHOIO TENOM MyTU S OT BPEMEHM t
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BuibepuTe 08a BepHbIX yTBEPXKAEHMS, COOTBETCTBYIOLWMX pe3y/bTaTaM 3TUX U3MEPEHUN.
YKaxuTe nx Homepa.

1) CkopocTb Tena pasHa 5 M/c

2) YckopeHue Tena paBHo 2,5 M/c?

3) Teno ABWMXETCA PaBHOYCKOPEHHO

4) 3a BTOpYt0 CEKYHAY NPOWAEH NyTb 5 M

5) 3a naTyto cekyHay npomaeH nyTb 25 M

8. Ha pucyHke 6 nokasaHbl TOHKAs paccenBalo- ; .
LLas NMH3a, €€ rnaBHas ontuyeckasa ocb 0:0;, xoa C \L //
ny4ya ceeTa AAjA; (A0 1 Nocne NnH3bI), a Takxke e
npamasi CCy, NpoxoasaLLas Yepes ONTUYECKUN LEHTP .
NWH3bI. B Kako 13 0603HAUYEHHbIX HA PUCYHKE TO- () “ - o =~ i,
yeK HaxoauTcst HOKYC NNH3bI? - ~
1) B Touke 0 ~.
2) B Touke 2 :

3) BTouke 1 Puc. 6. Xon nyyeit cBeTa B TOHKOW paccem-
4) H1 B 0AHOW M3 YKa3aHHbIX TOYEK BalOLLEN NINH3E

9. Anb@a-4yacTmua CocTouT u3
1) 1 npoToHa 1 1 HenTpoHa
2) 2 NPOTOHOB U 2 31EKTPOHOB

3) 2 HEMTPOHOB 1 1 NpOTOHa
4) 2 NPOTOHOB U 2 HEUTPOHOB

10. Ha ypoke Gu3MKM yunTenb NpPOLEMOHCTPUPOBAN Cnegytowme aKcnepuMeHTsl. lNpu cBo-
60AHOM NafeHMN C HEKOTOPOM BbICOTbl KaMeLWeK AOCTMraeT NMOBEPXHOCTM Mona bbicTpee no
CpaBHEHMIO C NEPLIWKOM. B cTekNsHHOM Tpybke C OTKaYaHHbIM BO34YXOM M KaMelek, U né-
PbILLKO MNaaalT OAHOBPEMEHHO.

Kakyto(ne) runotesy(bl) MOTyT BblABUHYTb YYEHWKM Ha OCHOBAHWW 3TUX HabnopeHuin?

A. YckopeHue, coobliaemoe 3eMnén Teny, 3aBUCUT OT Macchl Tesa.

b. Hannune atMmocdepbl BAMSIET Ha cBOBOAHOE MageHue Ten.

1) Tonbko A 3)MA,nb

2) Tonbko b 4)Hn A, Hn b

11. YueHMK NpoBEN CEPUIO 3KCMEPUMEHTOB MO U3YUYEHMIO CUMbI YTNIPYrOCTH, BO3HUKAIOLLEN
MNPV NOABELLMBAHUM FPY30B Pa3HOM MACChl K PE3MHOBbLIM LIHYPaM Pa3HOM AJIMHBI U TOMLMHBI.
Pe3ynbTaTbl NPSIMbIX M3MEPEHUI MacChl py3a m, AMaMeTpa NOnepeyHoro ceveHuns WwHypa d,
€ro nepBoHayanbHOM AnHbI [y 1 yanuHeHus ((—lp), @ Takke KOCBEHHbIE U3MepeHnst Ko3hdu-
LMeHTa XECTKOCTM k NpeacTaBieHbl B Tabnuue.

3Kcnep|:|£:we|-rra m, KT d, MM loy €M (l-lo), cm k, H/m
1 0,5 3 50 5,0 100
2 0,5 5 100 3,6 140
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100
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BbibepuTte 13 npeanoXXeHHOro nepeyHs dsa BEPHLIX YTBEPXKAEHUS, KOTOPblEe COOTBETCTBY-
0T pe3y/nbTaTaM NPOBEAEHHBIX 3KCMIEPUMEHTASbHBIX M3MEPEHNN. YKaXUTE UX HOMEPa.

1) MNpu yBenuyeHnn AnuHbl WHYpa ero XECTKOCTb YBENNYMBAETCS

2) Mpwn yBeNMYeHUn TONLWMHBI LWHYPA ero XECTKOCTb YBeSIMUYNBAETCS

3) YanuHeHve WHypa He 3aBUCKUT OT €ro NepBOHaYasbHON ANMHbI

4) XKECTKOCTb LLUIHYpa He 3aBMCUT OT MACcChl MOABELLMBAEMOrO rpy3a

5) YanuHeHve wWHypa 3aBUCUT OT YNPYrux CBOMCTB MaTepuana, U3 KOTOpPOro M3roToB/EH
nccneayembli obpaseu

I'Ipo'-lumaL"lme meKcm u B8bINoJIHUEem 3adaHue

N3yyeHue cnekTpos

Bce HarpeTble Tena usny4yaroT 3N1eKTPOMarHUTHbIE BOJTHbI. YTOObI 3KCNepuMeHTanbHO UC-
cnepfoBaTh 3aBUCMMOCTb MHTEHCUBHOCTM U3yYeHUst OT ANMHbI BOJHBI, HEO0bX0AMMO:

1) pa3noxuTb U3nyyeHune B CNEKTP;

2) U3MepUTL pacnpefeneHne 3Heprum B CrexTpe.

[ns nonyyeHns U UccnefoBaHUs CNEKTPOB CyXaT CNeKTpasibHble annapaTbl — CMeKTPo-
rpacdbl. CxemMa NpUM3MEHHOro cnekTporpada npeactaBneHa Ha pucyHke 7. ccneayemoe nany-
YeHue NOCTynaeT CHayana B TPyby, Ha OAHOM KOHLE KOTOPOW MMEETCS LUMpMa C Y3KOM LLENbIo,
a Ha apyrom — cobupatowas nuH3a Ly. Wenb HaxoanTcs B ¢okyce nnH3bI. [03TOMYy pacxoas-
LUMIACS CBETOBOM My40K, MONAZAOWMIA Ha NIUH3Y U3 LWENM, BbIXOAWUT M3 HEE MapannenbHbIM
NMy4YKOM W MagaeT Ha npu3my P.

DHoNeTORBIA

Puc. 7. Cxema npu3MeHHOro cnektporpada

Tak Kak pa3HblM YacTOTaM COOTBETCTBYIOT Pa3NMYHbIE NOKA3aTeNN MPeoMEHUs], TO U3
MPU3Mbl BbIXOAST NapannefbHble NMyYyky pa3HOro LBeTa, He COBMajatoLmMe Mo HanpaB/EHWIO.
OHM NagaloT Ha NNH3Y Ly. Ha OKYCHOM paccTOsiHWM OT 3TOM NMH3bI pacnofiaraeTcs KpaH,
MaToBOE CTEKN0 UK (oTonnacTuHka. JIH3a L, hoKycupyeT napannenbHble Myyku yyen Ha
3KpaHe, U BMECTO OfHOTO M300paXKeHUs LIenM MonyyaeTcs Uenblit psa u3obpaxeHuid. Kax-
[0V YacToTe (TOYHee, Y3KOMY CNeKTpanbHOMY MHTEpPBasy) COOTBETCTBYET CBOE M306paxeHue
B BMAE LBETHOM NONOCKU. Bce 3T M306paxeHns BMECTE M 06pa3ytoT CNEKTP. DHeprust uny-
UEHMS BbI3bIBAET HarpeBaHue Tena, No3ToMy A0CTAaTOYHO U3MepUTb TeMrepaTypy Tena 1 no
Hel CyanTb O KONMYECTBE MOr/OLEHHON B €AMHULYY BPEMEHM 3HEPruW. B KayecTBe YyBCTBU-
TENIbHOr0 3N1EMEHTA MOXHO B3SITb TOHKYIO METANIMYECKYHO NNACTUHY, MOKPbITYIO TOHKMM CJlO-
€M CaXu, ¥ MO HarpeBaHWIO MAACTUHbI CyaUTb 06 SHEPrUM U3NyUYeHUs B AAHHOM YacTu crnek-
Tpa.
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TOUKA !'POCTA

12, PasnoxeHne cBeTa B CNeKTp B annapare, M306paxEHHOM Ha PUCYHKE 7, OCHOBAHO Ha
1) sBNeHnn amcnepcun Ceeta

2) SIBNEHNM OTpaXKeHns CBeTa

3) IBNEHUN NOrNoLWeHns cBeTa

4) CBOMCTBAX TOHKOW IMH3bI

13. /[1sa cBMHUOBLIX Wwapa Maccamm my = 100 r n my = 200 r gBWXXYTCA HABCTpeyy Apyr
APYry CO CKOpOCTAMU Vi = 4 M/C U v, = 5 M/C. KaKylo KUHETUYECKYIO 3Hepruo byayT umetb
Lwapbl nocne nux abcontoTHO HeYNPYroro CoyaapeHus?

OTBeT: JK.

14. Teno Maccoii 5 Kr ¢ NOMOLLbIO KaHaTa HauMHaOT PaBHOYCKOPEHHO MOAHMMATbL BEpPTU-
KanbHO BBEpX. Ha KaKyto BbICOTY 6blN1 MOAHAT rpy3 3a 3 ¢, €C/IM CUNA, AEWCTBYIOLLAsA HA KaHaT,

paBHa 63,3 H?
OTBeT: M.

OTBeThbI
N° 3apaHusa 1 2 3 4 5 6 7 8 9 10 | 11| 12| 13 | 14
OTBeT 532 | 4 1 3 15 2 14 2 4 2 24 1 0,6 | 12

Kputepum oueHuBaHuA
3apanuna N2 1, 5, 7, 11 ouenumBatotcs B 2 6anna, 3agaHus NQ 13, 14 — B 3 6anna, a octans-

Hble 3agaHus — B 1 6ann. Utoro 3a paboty: 18 6annos.

OueHka «2» «3» «4» «5»
[nana3oH 6annos 0—7 8—11 12—15 16—18




TOUKA \!Pocm

PU3SUKA
g TeMaTuyeckoe njiaHUpoBaHUe
7 knacc
Mnanupyemblie pe3ynbTaTbl OCBOEHNUS OCHOBHOVW 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOIO obLiero o6pasoBaHus (B coorBetcTBum ¢ ®rocC)
YHuBepcanbHble yuebHble aelictBua (YY)
OcHOoBHOE LleneBas Ucnonb3oBaHue
Tema MeTtanpeameTHble
coaepxaHue YCTaHOBKa ypoka MpeaMeTHbie pPe3YNLTaThI: o6opynoBaHus
pe3ynbTarthb perynsiTMBHbIe JInuHocTHbIE
! pe3ynbTatbl
KOMMYHWKaTUBHbIE,
no3HaBaTesibHble
Paspnen 1. BBEAEHUE (5 u)
J1labopatopHas | MNpasuna nosnb- HayunTb n3me- YMemb: n3MepsThb PerynsTuBHble: nna- | CaMoCToATeNbHOCTb B | JIMHElKa, NeHTa
pabota N2 1 30BaHWS NIMHEN- | PsTb ANMHY NpU | ANMHY NPY NMOMOLLM HUPOBaTb CBOU Aen- NpMobpeTeHUN HOBbIX | MepHasl, uamepu-

KOW, u3mMepu-
TENbHbIM LMNH-
APOM
(MeH3ypKoW)
TEPMOMETPOM.
3anucb pesynb-

TaTa U3MEPEHMN.

OnpepneneHue
MOrpeLIHOCTH
N3MEPEHUI.
JNabopaTtopHas
pabota N2 1.
«M3mepeHne
ANVHbI, 06beMa
1 TeMnepaTtypbl
Tena»

MOMOLLM NIUHEN-
K1, 06bEM Xna-
KOCTM npm no-
MOLLM MEH3Yp-
KW, Temnepatypy
Tena npu nNomo-
LM TepMOMETPa,
3anuncbiBaTh pe-
3ynbTaThl C y4é-
TOM MOrpeLIHo-
CTW U3MEepeHus

JIMHENKKN, 06BEM Xua-
KOCTM B COCyA€ npw
MOMOLLYM MEH3YPKH,
TemnepaTypy Tena
npv MOMOLLM TEPMO-
MEeTpa; 3anucbiBaTh
pe3ynbTaT B BUAe Tab-
nnubl; opMynunpo-
BaTb BbIBOA O BbINOJ-
HEeHHOM paboTe M aHa-
NM3MpoBaThb
MOJTyYEHHble pe3y/b-
TaTbl

CTBMS B COOTBETCTBUM
C NOCTaBNIEHHOW 3afa-
yeil 1 yCNoBUSMM eé
peanusaumm.
Mo3HaBaTesnbHblE:
OCYLLEeCTBNATL (UKCa-
LMo nHdopmaumm ob
OKpY>KatoLLeM Mupe C
MOMOLLbIO UHCTPY-
mMeHTOB UKT.
KOMMyHMKaTUBHbIE:
OpraH130BbIBaTb
yyebHoe coTpyaHuye-
CTBO ¥ COBMECTHYIO
[esTeNbHOCTb € yuu-
TeNeM 1 CBepCTHUKA-
Mu; paboTaTb MHAMBK-
AyanbHoO W B rpynne

3HaHWIA U NpaKTuye-
CKMX YMEHUN

TeNbHbINA LK-
NMHAP, TepMO-
METp, AaTumK
TeMnepaTypbl

vi1d0d '5 VihOL
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TS

lMpodoskeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOWM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

TeMa | opepanne | ycramomaypo | Meranpenverrsie Gopyosana
PeAMETHbIE Pe3y/ibTaThl: JInyHOCTHbIE
pesynbrathbl perynsTuBHbIE,
KOMMYHUKaTUBHbIE, pesyibTarhl
no3HaBaTeJibHbie
Paspgen 2. MEXAHUYECKUE ABJIEHUA (37 u)
PaBHOyckopeH-| PaBHoyckopeH- | CpopMmupoBaTb | 3Hamb: onpeaeneHune | PerynsiTuBHblie: yun- | Pa3suTue nosHasa- LWTaTvue nabopa-
HOE [BWXEHME. | HOe ABMXKEHWE. | 3HaHMA O nps- pPaBHOYCKOPEHHOr0 | ThiBaTb BbIAENEHHbIE TENbHOTO MHTEpeca K | TOPHbIN, MeXaHu-
YckopeHue. YckopeHue. MO/TMHENHOM NPSIMOSIMHENHOMO yunTeneM OpueHTUpbl | u3nke yecKasi Ckamb4,
JTabopaTtopHas | ®opmyna ans paBHOYCKOPEH- | ABWXEHWS, YCKOpe- [ENACTBUS B HOBOM 6pycok aepeBsH-
pabota N2 2 BblUYNCNIEHUSA HOM ABWXe- HUS, GuU3nYecKuin yyebHOM MaTepuane B HbIW, 3NEKTPOH-
ycKopeHnus. Eau- | Hum, yckope- CMbIC/T €ANHUL U3ME- | COTPYAHWUYECTBE C HbI CEKyHAOMEp
HULbI yCKOpe- HUW. PEHUS YCKOPEHUS. yunTenem. C [aTyMKamu,

HuA. Yckope-
HUe — BEKTOp-
Has du3nyeckas
BeNMYMHa. Pac-
YET CKOPOCTH
PaBHOYCKOpEH-
HOro NpsIMonu-
HEMHOro ABMXe-
HMS.
JTabopaTtopHas
pabota N2 2.
«M3yyenune pas-
HOYCKOPEHHOIO
NPSIMONIMHENHO-
ro ABVKEHNS»

Hayuutb: pac-
CYMTbIBATH YCKO-
peHvie Tena npu
PaBHOYCKOpEH-
HOM MpsIMONK-
HENHOM [BUXe-
HWUM, UCMONb3YA
QHANUTUYECKUNIA
¥ rpacdmyeckun
MEeTOAbI; CTpO-
WTb, YMTaTb U
aHaNN3MpoBaTb
rpacvku 3aBu-
CMMOCTH CKOPO-
CTU 1 ycKope-
HUS OT BPEMEHU

YMemb: NpuBOANTb
npMMepbl NPSAMONN-
HENHOro paBHOYCKO-
PEHHOrO ABMXEHUS;
onpefensTb MOAyNb U
HanpaBs/neHne BeKTopa
yCKOpEeHMst

Mo3HaBaTeNbHbIE:
onpeaensTtb NOHATHS,
MCNonb30BaTb 3HAKO-
BO-CMMBOJIMYECKME
CpeacTsa, B TOM YnC-
e MOAENN N CXEMb
ANS peleHns 3aaay

MarHuToynpas-
NsieMble repko-
HOBblE AaTUYMKM
ceKyHaomepa

WIANEND
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(4]

lMpodoskeHue

MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

OCHOBHoOe LleneBas WUcnonb3oBaHue
Tema coaepxaHue yCTaHOBKa ypoka n MeranpeamerHbie o6opyaoBaHus
PeAMETHbIE Pe3y/ibTaThl: JInyHOCTHbIE
pesynbratbl perynsiTuBHble, pesynbTaTbl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1ibHblE
N3mepeHne Macca n eé eaun- | Hayuutb: aHanu- | YMemsb: NpuBOAUTD PerynatuBHble: nna- | CaMocTosTensHOCTL B | Habop Ten pas-
Maccobl. Huubl. N3mepe- | 3upoBaTb npuUMepbl TEN pasnny- | HUPOBaTb CBOM [eW- MPUOBGPETEHNN HOBbIX | HOM MacChl,
JlabopaTopHasi | HWe Macchbl. Pbl- | YCTPOWCTBO U HOM Maccbl; U3MEPSATb | CTBUS B COOTBETCTBMM | 3HAHWIA U NpaKTUYe- 3NEKTPOHHbIE Be-
pabota N? 3 YaXKHblE BEChl. NpUHLMN aen- Maccy Tena c nomo- C NOCTaBNIEHHOM 3afa- | CKUX YMEHUN Cbl
JTabopatopHas | CTBMS pblyax- LWbI0 BECOB; CPaBHW- yel 1 ycnousiMmn eé
pabota N2 3. HbIX BECOB; U3- BaTb MacChbl Tes 13 peanusauuu.
«M3mepeHne MepsiTb Maccy pa3nnNYHbIX BELLECTB Mo3HaBaTenbHblE:
Maccbl Tena Ha Tena; Npeactas- | 0AHOro obbéma, n3 OCyLLEeCTBNATb uKCca-
3/1EKTPOHHbBIX NATb pe3ynbTaThl | OAHOMO BELlecTsa LMo nHdopmaumm ob
Becax» “3MepeHuin B pa3Horo 06bLéma; OKpYy>XatoLLlem mMupe C
Buae Tabnuu; ¢hopMyn1poBaTh Bbl- MOMOLLbIO UHCTPY-
HabnoaaTh U BOZ, O BbIMOJIHEHHOM mMeHTOB UKT.
U3MepsTb B Npo- | pabote KoMMyHUKaTHBHbIE:
Liecce akcnepu- OpraHn30BbLIBATb
MeHTanbHOMN fe- yuebHoe coTpyaHuYe-
ATENbHOCTU CTBO U COBMECTHYIO
[eaTenbHOCTb C y4u-
TeNIeM U CBEpPCTHUKA-
Mu; paboTaTb UHAWBHK-
[YanbHO W B rpynne
JNabopaTtopHas | JlTabopatopHasi | HayunTb: 3KkCne- | YMemsb: HaxoanTb PerynaTtusHbie: CamocrostensHocTb B | Habop Ten pas-
pabota NQ 4 pabota N 4. «/3- | pUMeHTanbHO NNOTHOCTb TBEPAOro N1aHMpoBaTb CBOU NPUOBPETEHUN HOBbIX | HOM Macchl, MEH-
MepeHue MoTHO- | onpeaensitb Tena C NOMOLLbIO Be- | AENCTBUS B COOTBET- | 3HAHWM W MpaKTUYe- 3ypKa, 3NEeKTPOH-

CTV BeLLecTea
TBEPAOro Tena»

MAOTHOCTb Be-
LecTBa TBEpLO-

COB M MEH3YpPKM; 3a-
MUCbIBaTb Pe3ynbTaThbl

CTBWM C MOCTABJIEH-
HOM 3aayeit 1 ycno-

CKMX YMEHUN

Hbl€ BEChI

vi1d0d ’5 VihOL
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€S

lMpodosikeHue

Tema

OcHOBHOEe
cogep)xaHue

LleneBas
YyCTaHOBKaA ypoKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOWM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pesynbTaTbl:
perynsiTuBHble,
KOMMYHMKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHbIE
pe3ynbTaThbl

Ucnonb3oBaHue
ob6opyaoBaHus

ro Tena; npeg-
CTaBnsTb pe-
3ynbTaTbl U3Me-
peHuii B Buae
Tabnuy,

B B1Ae Tabnuubl; dop-
MY/IMPOBaTb BblBOA O
BbIMONHEHHON paboTe
¥ pe3ynbTaTtax C yyé-
TOM MOrpewwHoCTH U3-
MepeHusi; npeacTas-
NATb rpauyecku 3a-
BMCMMOCTb Macchbl
Tena oT ero obvéma
QNS Pa3NNYHbIX Be-
LecTB

BMSMKN e€ peannsa-
Lmn.
Mo3HaBaTesibHbIE:
OCYLLEeCTBNATbL (UKCa-
LMo MHdopMaumm 0b
OKpY>XatoLLieM Mupe ¢
MOMOLLbIO MHCTPY-
mMeHTOB UKT.
KoMMyHUKaTHBHbIE:
OpraHun30BbLIBaTb
yyebHoe coTpyaHuue-
CTBO ¥ COBMECTHYIO
[esTeNbHOCTb € yuu-
Tenem u CBepCTHUKa-
MuW; paboTaTb UHAMBM-
AyanbHoO W B rpynne

CnoxeHue cvn.
®poHTanbHas
nabopatopHas
paboTa

CnoxeHwne cun.
PaBHogelCTBY-
towast cun. Cno-
XXEHWe cun, aew-
CTBYHOLLNX
B/0J1b OZJHOM
NpsIMOM.
®poHTanbHas
nabopaTopHast

CdopmumpoBaTb
3HaHMS 0 paB-
HOAENCTBYHOLLEN
cun.

Hayuutb: ckna-
AblBaTb BEKTOPHI
CUn, AENCTBYIO-
LMX BAOMb 0f-
HOW NpsMon;

3Hamsb: onpepeneHne
paBHOAENCTBYOLLEN
cun.

Ymemb: HaxoauTb paB-
HOAENCTBYHOLLYIO Cin,
AENCTBYIOLMX MO Ofi-
HOM NpsIMONA; U306pa-
XaTb rpacnyecku pas-
HOAEMCTBYIOLLYIO C1N

PerynsiTuBHbie: yuun-
TbiBaTb BblENEHHbIE
YYUTENEM OPUEHTUPDI
AENCTBNS B HOBOM
yyebHOM MaTepuane B
COTPYAHMYECTBE C
yunTenem.
Mo3HaBaTesnbHblE:
onpefensTb NOHATUS,

CamocTosTenbHOCTL B
np1obpeTeHnn HOBbIX
3HaHWUI W NpakTuye-
CKMX YMEHUN

LtaTmB, pblyar,
NMHelika, fBa
OMHAKOBBIX Tpy-
3a, ABa 6noka,
HWUTb HEPaCTSXM-
Masi, NMHeWKa
n3MepuTesNbHas,
AVNHaMOMeETp

WIANEND

v130d '5 VIhOL



lMpodoskeHue

MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

OCHOBHOEe LeneBas WUcnonb3oBanune
Tema copiep)xaHue yCTaHOBKa ypoKa n MeranpeametHble o6opynoBaHus
PeAMETHbIE Pe3y/ibTaThl: JInyHOCTHbIE
pesynbratbl perynsiTuBHble,
KOMMYHUKaTUBHbIE, pesynbTathl
no3HaBaTéeJ1ibHblE
pabota «[lpasu- | onpeaensTb pas- 1CNob30BaThb 3HAKO-
na CnoxeHus HOAEMCTBYIOLLYHO BO-CMMBOJINYECKNE
cun» CUA, UCMONb3YS CpeacTBa, B TOM YuC-
MpaBwumo croxe- ne MOAENN U CXEMbI
HUS Cun ANA peleHns 3agad
Cvna ynipyro- Cvna ynpyroctu. | ChopMupoBaTb | 3Hamsb: onpefeneHne | PerynatuBHble: yun- | CamoctosTenbHoCcTb B | LUTaTtue ¢ kpene-
cTw. 3aBUCMMOCTb 3HaHWS O CUne | CUAbl YNPYrocTy. TbIBaTb BblAENEHHbIE nprMobpeTeHnn HOBbIX | XOM, Habop npy-
®poHTanbHas | cuibl yNpyroct | ynpyrocTu. YMemb: (DOPMYSINPO- | yUUTENEM OPUEHTUPbI | 3HAHWUIA U NpaKTUYe- XWH, Habop rpy-
nabopaTtopHasi | OT YA/IMHEHUS Hayuntb nccne- | BaTb 3akoH l'yka, pac- | AeCTBUS B HOBOM CKMUX YMEHWA 30B, NIMHENKa,
paboTa Tena. XXECTKOCTb | AOBaTb CBA3b CYMTLIBATb MOAY/Nb CU- | y4yebHOM MaTepuane B AVWHaMOMETP
NPY>XWHbI. 3a- MeXay CUou Nbl YNPyrocTu; u3o- COTpYAHWYECTBE C
KoH Nyka. ®poH- | ynpyroctu, Bo3- | bpaxaTtb rpaduyecku | yuymTenem.
TanbHas nabo- HUKatoLLen Npu | Cuiy ynpyroctu Mo3HaBaTenbHblE:
paTopHas pabo- | ynpyroun nedop- onpeaenstb NOHATMHS,
Ta «/3Mepenne | maumu, v yanu- CNosb30BaTh 3HAKO-
3aBUCUMOCTU HeHneM Tena BO-CMMBOJINYECKME
CUNbI YNPYrocTu CpeacTBa, B TOM YuC-
oT aedopmMaumm ne MoAenu u CXembl
NPY>KUHbI» ANA pelleHns 3adad
NabopatopHas | JlabopaTtopHas | CdhopmupoBaTh | 3Hameb: yCTPOWUCTBO U | PerynaTtuBHble: Nna- | CaMOCTOATENBHOCTb B | [MHAMOMETP C
pabota N2 5 pabota N2 5. 3HaHUSA 06 NPUHLMN AEACTBUS HMPOBAaTb CBOW Jeu- npuobpeTeHnn HOBLIX | MpeaesioM nsme-
PeweHune 3a- «papgyvpoBa- | yCTPOUCTBE U ANHaMOMeTpa. CTBMSI B COOTBETCTBUM | 3HAHUM W MpaKTUYe- penus 5 H, npy-
Aay HUE NPYXWHbI npuHUMne pen- | YMems: U3MepaTh C NOCTaB/NEHHOMN 33aAa- | CKUX YMEHUIA XWHbI HA NNaH-

1 U3MepeHue
CUN AUHaMoMe-

CTBUS ANHAMO-
MeTpa.

MOZY/IN CUAbI TSKE-
CTW, CWIbl YNPYrocTy

yel n ycnosusmu eé
peanusaumm.

LIEeTe, rpy3bl
mMaccov no 100 r

vi1d0d ’5 VihOL
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SS

lMpodosikeHue

Tema

OcHOBHOEe
cogep)xaHue

LleneBas
YyCTaHOBKaA ypoKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOWM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pesynbTaTbl:
perynsiTuBHble,
KOMMYHMKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHbIE
pe3ynbTaThbl

Ucnonb3oBaHue
ob6opyaoBaHus

Tpom», PeLue-
HWe 3aa4

HayunTb: u3me-
pATb MOAY/b CH-
Nbl AHaMOMe-
TpoM; Habnto-
AaTb U U3MEpPSITb
B npouecce 3Kc-
nepuMeHTanb-
HOW AesATENbHO-
CTW; NpeacTas-
NSTb pe3ynbTaThl
“3MepeHun B
BuAae Tabnuy

1 Beca C NOMOLLbIO
AVMHAMOMETpa; CTpo-
UTb rpaduKn 3aBUCK-
MOCTM CUNbI TSXKECTU
OT Macchl, CUMbl yNpy-
FOCTM OT YASMHEHNS

Mo3HaBaTesbHbIE:
Bf1ageTb psaoM 06-
LMX NPUEMOB peLle-
HWS 3a4ad.
KoMMyHukaTus-
Hble: OpraHn30BbI-
BaTb y4yebHoe coTpya-
HWYeCTBO U COBMECT-
HYIO AesTenbHOCTb C
yunTenem u ceep-
CTHUKamu; paboTaTb
MHAMBUAYANbHO U B
rpynne

TpeHue B npu-
poae 1 TeXHU-
Ke. Jlabopa-

TopHas paboTa

NC 6

Mpumepb! BIMS-
HUS TPEHUS Ha
npouecchl, Npo-
ucxoasime B
npupoae un Tex-
HUKe.
JlabopatopHas
pabota N2 6.
«WM3mepeHune
CUNbl  TpeHus
CKONbXKEHMS»

HayunTb: 0b6bsic-
HATb M NPUBO-
AMTb NpyMepbl
MONOXUTENbHO-
ro u oTpuua-
TENbHOrO BNNS-
HUS TPEHUS Ha
npoueccsl, Npo-
ncxoasiume B
NpUpoAe v Tex-
HWKe; U3MepsTh
K03 rUMEHT

YMems: onpependrtb
KO3 PUUMEHT TPeHMS
CKONbXEHUS npu no-
MOLUM AMHAMOMETPa;
CTPOUTb rpadvk 3asu-
CUMOCTU CUIbl TPEHUS
OT CU/bl HOPMasbHOro
[aBneHus

PerynsatusHble: nna-
HUpOBaTb CBOW AeM-
CTBMS B COOTBETCTBUM
C NOCTaBNEHHOW 3aja-
Yyen u ycnosusmu eé
peanu3aumm
NMo3HaBaTenbHbIE:
OCyLLecTBNATb huKca-
LMo MHGOopMaLumm 06
OKpy>atoLieM mMupe ¢
MOMOLLbIO UHCTPY-
MeHTOB NKT

CamocToATeNbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWI 1 NpaKkTUye-
CKMUX YMEHWIA

[lepeBsHHbIN
6pycok, Habop
rpy30B, MEXaHW-
yeckasi CKambsl,
ANHaMOMETp

WIANEND

v130d '5 VIhOL



9S

lMpodoskeHue

Tema

OcHOBHOEe
coagep)xaHue

LleneBas
YCTaHOBKA YpoKa

MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)

MpeameTtHble
pe3ynbTaThbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pesynbTaTbl:
perynsaTuBHble,
KOMMYHMKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHDbIE
pesynbTathbl

Ucnonb3oBaHue
obopyaoBaHus

TPEHUS CKOSIb-
XeHus; Habnto-
[aTb 1 U3MepsiTb
B MpoLiecce 3Kc-
nepyvMeHTasb-
HOW AeATenbHo-
CTK; CPaBHU-
BaTb, 0606WWaTh
1 AenaTb BbIBO-
Abl; NpeacTas-
NATb Pe3ynbTaThl
“3MepeHui B
BMAE Tabnumy,

KoMMyHUKaTHBHbIE:
OpraHun30BbLIBaTb
yuebHoe coTpyaHuYe-
CTBO M COBMECTHYIO
AeSTENbHOCTb C yun-
TENEeM U CBEPCTHMKA-
Mu; paboTaTb MHAMBK-
[yanbHO U B rpynne

JlabopaTopHas
pabota N2 7

JNabopaTopHas
pabota N 7.
«WN3yyeHne yc-
NOBUSI paBHOBE-
Cusi pblyara»

Hayuutb: Habnio-
[aTb, U3MEPSATb 1
0606waTb B
npouecce 3kcne-
PUMEHTaNbHOW
LeAaTenbHOCTH;
cMcTemMaTusnpo-
BaTb 1 060bWwaTb
NOSlyYeHHble
3HaHus;

YMemnb: cobupatb
YCTQHOBKY MO Onuca-
HWIO0, NPOBOAUTL 3KC-
NEPUMEHT No Npo-
BEpKe yCNoBuS paB-
HOBECUS pblyara;
3anucbiBaTb pesyib-
TaTbl B BUAE Tabnu-
Ubl; OpMyNnpoBaTb
BbIBOA O BbIMO/HEH-
Hol paboTe u pe-
3ynbTaTax C y4éToM

PerynstusHble: nna-
HUpOBaTb CBOW AeM-
CTBMS B COOTBETCTBUM
C NOCTaBNEHHOW 3aja-
Yyemn u ycnosusmu eé
peanusaumu.
lNMo3HaBaTesbHbIE:
OCyLLecTBNATb uKca-
LMo MHGOopMaLmm 06
OKpY>aloLieM mMupe ¢
MOMOLLbIO UHCTPY-
mMeHTOB MKT.

CamocTodaTensHOCTL B
nprMobpeTeHnn HOBbIX
3HaHUM M NpaKTUye-
CKMUX YMEHWIA

Pblyar ¢ kpenne-
HUSMKU Ans rpy-
308, Habop rpy-
308 Mo 100,
ANHAMOMETP

vi1d0d ’5 VihOL

WIUNEUD



LS

MnaHupyeMble pe3ynbTaTbl 0CBOEHUS OCHOBHOM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

OCHOBHOE LleneBas Wcnonb3oBaHue
Tema copep)xaHue CTaHOBKa YpOKa MeranpeamerHbie o6opynoBsaHus
Aep: Y yp MpeametHble pesynbTaThi: pya
e3ybTaThl JINYHOCTHbIE
pesy. perynsiTuBHble,
pe3ynbTaTtbl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1bHblE
NpeacTaBNATb | MOrpewHocT! naMe- | KOMMyHUKaTUBHbIE:
pesynbTaThl U3- | peHus OpraHM30BbIBaTb
MepeHWii B BUAE yyebHoe coTpyaHuYe-
Tabnuy CTBO U COBMECTHYIO
LeATeNbHOCTb C yum-
TEeNeM U CBEPCTHUKA-
Mu; paboTaTb MHAMBK-
[YanbHO U B rpynne
MpumeHenne | bnok. Mogswx- | CcopmmpoBatb | 3Hamb: YTO Takoe PerynatuBHbie: yun- | CaMoCTOSTENLHOCTb B | MOABWXKHDIN 1
npasuna pas- HbIA U Heno- 3HaHWA O BbI- BbIMIPLILL B CUIe, Aa- | TbiBaTb BbIAENIEHHbIE NP1OBPETEHMN HOBLIX | HEMOABWXXHBIN
HOBECUS pblua- | ABMXHbIN 6710- UrpbiLle cun. BAEMbliA MOABMXKHbBIM YUUTENEM OPUEHTUPLI | 3HAHMI W NPaKTUYe- 6noku, Habop

ra K 6noky.
«30n0T0e npa-
BWI0» MexXaHu-
K. OpoHTasnb-
Hasi nabopa-
TOpHasi paboTta

K. PaBeHCTBO
paboT npu uc-
NosIb30BaHMM
NPOCTbIX Mexa-
HWU3MOB. «30/10-
TOE NpaBuo»
MEXAHUKW.
®poHTanbHas
nabopaTopHas
pabota «M3yue-
HUE MOABMXHbIX
W HENOABMXHbIX
610K0B>»

Hayuutb: nccne-
AOBaTb MpUYn-
Hbl HEBO3MOX-
HOCTM BbIWIPbI-
a B cune B
HenoABMXHOM
610oke 1 Bbl-
urpbilwa B cune
npu UCNOnb30-
BaHUW NOABMXK-
Horo 6510Ka;
BbIUNCNATb 3Ha-
yeHus dusmye-
CKNX BESIMYMH,

610koM.

Ymemb: ¢opmMynmpo-
BaTb «30/10TOE NpaBu-
NO» MEXaHWKu

[ENCTBUSA B HOBOM
yyebHOM MaTepuane B
COTPYAHMYECTBE C
YUUTENEM.
Mo3HaBaTenbHbIE:
ONpenensiTb MOHSATHS,
UCMOMb30BaTh 3HAKO-
BO-CUMBOJSINYECKME
CpeacTBa, B TOM YuC-
ne MoAenu u CXembl
ANS peleHns 3aaad

CKMX YMEHUIA

rpy30B, HUTb, AW-
HaMOMeTp, LWTa-
TWB, NMHENKa

WIANEND

v130d '5 VIhOL



podoskeHue

A lMpodosikeHue
MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)
YHuBepcanbHble yuebHble geiicteusa (YY)
Tema | epanne | ycranonia ypox: MetanpenueTHbie ‘2GopyaoBann
AP Y P MeAMeThLle peaynbTarsl: JINYHOCTHbIE P
pesynbratbl perynsiTuBHble,
pe3ynbTathl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1ibHblE
NCNosb3ys «30-
NoToe npasu-
NO» MexaHUKu
JlabopatopHasi | JlabopaTtopHasi HayunTb: uame- | ¥YMemsn: cobupatb PerynsatusHble: nna- | CaMocToaTeNlbHOCTb B | LUTaTue, MexaHu-
pabota NO 8 pabota N2 8. patb KM/ Ha- YCTaQHOBKY MO OMMca- | HMpOBaTb CBOM Aeii- NpuobpeTeHnn HOBbIX | YecKas CKaMbsl,
«l/3mepeHune KNOHHOW Nno- HWIO; MPOBOAWTb 3KC- | CTBUS B COOTBETCTBMM | 3HAHWI U MpaKTuYe- Hpycok ¢ Kprou-

KMA npu noawvé-
Me Tena no Ha-
KNIOHHOM nno-
CKOCTU»

CKOCTK; Habnto-
AaTb, W3MepsTb
n 0bobwaTts B
npoLiecce 3Kc-
nepuMeHTasb-
HO JesTenbHo-
CTW; cucTeMaTmn-
31poBaTh U
0606watb nony
YEHHblE 3HaHUS;
NpeacTaBnsiTb
pe3ynbTaTbl W3-
MepeHui B Buae
Tabnuy,

nepuMMeHT no onpeae-
neHuio KMNA npm
noAbEMe Tena Mo Ha-
KIOHHOM MNOCKOCTH;
3anucbIBaThb pe3ynbTa-
Tbl UI3BMEPEHUN B BUAE
Tabnuupl; dopmynu-
pOBaTb BbIBOA O Bbl-
NOMHEeHHOW paboTe u
pe3ynbTaTtax ¢ Y4ETOM
MOrpeLLHOCTN n3me-
peHus

C NOCTaB/IEHHON 3aja-
yeil 1 ycnoBusMmu eé
peanusaumm.
Mo3HaBaTe/ibHbIE:
OCYLLEeCTBNSATL duKca-
LMo nHdbopmMaummn 06
OKpYXXatoLLleM MUpe ¢
MOMOLLbIO UHCTPY-
mMeHTOB UKT.
KoMMyHukaTus-
Hble: OpraH130BbI-
BaTb yuebHoe coTpya-
HUYECTBO U COBMECT-
HYIO AeATEeNbHOCTb C
yuuTenem u ceep-
CTHUKaMu; paboTtaTb
WHAMBMAYANbHO U B
rpynne

CKMX YMEHUIA

KOM, NNHENKa,
Habop rpy3os,
ANHAMOMETP

vi1d0d ’5 VihOL

WIUNEUD



MnaHupyeMble pe3ynbTaTbl 0CBOEHUS OCHOBHOM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

MNepwopg Kone-
HaHUN MadTHU-
ka*!

nebaxus wapw-
Ka, NOABELLEH-
HOrO Ha HUTW.
KonebaHus npy-
)XMHHOrO MasT-
HUKa. XapakTe-
PUCTUKN KOne-
baTenbHoro
JBUXEHUS: CcMe-
LleHMEe, aMnun-
TyAa, Nepuos,
yactoTa koneba-
HUWA. EQuHuLbI
3TUX BENUYMH.
CBS3b YacToThI U
nepvoga kKone-
6aHuit*, Mate-
MaTU4YeCKUn Ma-
ATHUK. lMeproa
konebaHuin

baTenbHOM ABU-
XXEHUU U €ro xa-
PaKTEPUCTUKAX.
HayuuTb: 0bbsic-
HATb Npouecc
konebaHun mMa-
ATHUKA; uccne-
[10BaTb 3aBUCK-
MOCTb Nepunoaa
konebaHun mMa-
STHWUKA OT €ro
JJIMHBL U aMnu-
TyAbl Koneba-
HWUM; BbIYMCNIATb
BENNYMHBI, Xa-
paKkTepu3yoLme
konebartenbHoe
[NBUXEHME

XXEHUS, €r0 NPUYUHbI,
napameTpsbl Koneba-
TENbHOrO [ABUXEHMWSI,
€AMHWLbI N3MepeHus
(DU3NYECKUX BENYMH,
XapaKTepu3yHoLmX
konebatenbHoe ABu-

XEeHne.

YMems: onpegensrb
Mepuoa U YacToTy Ko-

nebaHum

YUUTENEM OPUEHTUPSI
JENCTBUSA B HOBOM
y4yebHOM MaTepuane B
COTPYAHWUYECTBE C
YUUTENEM.
Mo3HaBaTenbHbIE:
onpeaensTb MOHATUS,
1CMOMb30BaTh 3HAKO-
BO-CUMBOJSINYECKME
CPeAcCTBa, B TOM YuC-
Ne MOAENN U CXEMb
ANS peleHns 3aaad

3HaHWI U NpaKTUye-
CKMX YMEHUIA

OCHOBHOE LleneBas Wcnonb3oBaHue
Tema copepxaHue CTaHOBKa YpoKa MeranpeamerHbie o6opyaoBaHus
P y YP NpeametHble pesynbTaThi: n Py
pe3ynbTaThbl perynsaTMBHbIC MYHOCTHbIE
'’
pe3ynbTaTtbl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1bHblE
Paspen 3. 3BYKOBbDIE ABJIEHUA (6 u)
Konebatenb- | KonebatenbHoe | CopmmnpoBaTb | 3Hamb: onpeaeneHue | PerynatuBHble: yun- | CaMoCTOATENBbHOCTL B | [leMOHCTpaumm
HOe [BuxeHue. | auxeHue. Ko- 3HaHWUA O Kone- | KonebaTenbHOro ABU- | TbiBaTb BblAENEHHbIE npuobpeTteHnn HoBbIX | «Kone6baHus

HUTAHOIO Ma-
AITHWUKA U CBO-
6oaHble KONe-
6aHus rpysa Ha
NPY>XUHe»:
KOMMblOTEp, AaT-
YUK YCKOpEHUS,
NHTEepPaKTUBHas
A0CKA WU 3KpaH
C NMPOEKTOPOM
ANs AEMOHCTpa-
LMK rpacmkos,
LITaTUB C Kpene-
XXOM, Habop npy-
XXWH pasHoW
XECTKOCTH, Ha-
60p rpy3os no
100 rrpys ¢
KPIOYKOM, NErkas
W HepacTskMMas
HWUTb, pyneTka

6S

1 3B&3poukoit (*) oTMeYeHbl MaTepuanbl, NPeAHA3HAYEHHbIE ANS [OMNOMHUTENBHOTO WU3YYeHUs.

WIANEND

v1>0d '5 VIhOL



09

podoskeHue

lMpodosikeHue
MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOV 06pa3oBaTesibHON Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)
YHuBepcanbHble yuebHble geiicteusa (YY)
Tema | epwanne | ycranonia ypox: MeranpeameTnte 0Gopyosamn?
AP Y P MeAMeThLle pesynbTarsl: JINYHOCTHbIE P
pesynbTatbl perynsiTuBHble,
pe3ynbTatbl
KOMMYHWUKaTUBHbIE,
no3HaBaTesibHble
MaTeMaTuyecKo-
ro ¥ NpY>XWHHO-
ro MasiTHUKOB
3ByK. ctounmn- | Uctounnkm 38y- | CchopmmpoBaThb | 3Hamb: UCTOYHUKOM | PerynsiTuBHble: yun- | Pa3suTune no3HaBsa- [deMoHcTpauusa

KV 3ByKa Ka. YactoTa 3By- | 3HaHWS O 3BYKe. | 3ByKa SIBNSIETCS Nt0- TbIBaTb BblAeNEHHblE TENbHOroO MHTEpeca K | «3BYKOBbIE
KoBbIx koneba- | Hayuutb: aHanu- | 60e Teno, coBepLiato- | yuuTenem opueHTupsl | dusunke BOJIHbI»: KOM-
HUI. TONOCOBOM | 3MPOBaTb Lee konebaHus C Ya- | AEMCTBUS B HOBOM nbloTep, Npu-
annapart 4yeno- YCTPOWCTBO F0- | CTOTaMm 3BYKOBOIO yyebHOM MaTepuane B CTaBKa-ocuunIo-
BEKa NOCOBOro anna- | AvanasoHa; Avana3oH | COTPyAHUYECTBE C rpad, uHTepak-
paTa YenioBeKa; | YacToT 3BYKOBbIX KO- yuntenem. TMBHAs [OCKa
paboTaTb C WH- ne6aHumn Mo3HaBaTesibHbIE: WK 3KpaH € Npo-
dhopmauwen npu onpegensTtb NOHATMS, eKTOpPOM Ans ae-
NOAroTOBKe CO- 1CNosb30BaThb 3HAKO- MOHCTpauum rpa-
obLeHuns BO-CMMBOJSINYECKME (1KOB, 3BYKOBOIA
CpeacTBa, B TOM YuC- reHepartop, au-
ne MOAENu 1 CXembl HAaMUK HU3KO4a-
AN peLleHns 3aaa4 CTOTHbIM Ha Mnoa-
CTaBKe, MUKPO-
(OH, KamMepToH
Ha pe3oHaTop-
HOM fLLuKe
Pasnen 4. CBETOBbIE ABJIEHUSA (16 )
MpsiMonmHen- | MpsMonuHei- CchopmupoBaTh | 3HaMb: 3aKOH PerynatuBHble: nna- | CamoctosTenbHOCTb B | OcBETUTEND
HO€e pacrnpo- HOe pacnpo- 3HaHUs 0 nps- NPSIMOSIMHENHOIO HUPOBAaTb CBOW JeM- NpMobpeTeHnn HOBbIX | C UCTOYHWUKOM

vi1d0d ’5 VihOL

WIUNEUD



)

MnaHupyeMble pe3ynbTaTbl 0CBOEHUS OCHOBHOM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

OCHOBHoOe LieneBas WUcnonb3oBaHune
Tema copepxaHue yCTaHOBKa ypoka MeranpeamerHbie o6opyaoBaHus
fpeaneTHuie pesynbrarel: JInuHOCTHbIE
pesynbrathbl perynsiTuBHble,
pe3ynbTaTtbl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1bHblE
CTpaHeHve CTpaHeHue cBe- | MOSIMHENHOM pacnpocTpaHeHus CTBUSI B COOTBETCTBUW | 3HAHWI W MpaKTuye- cBeTa Ha 3,5 B,
cBeTa. Ta. OTKNOHEHWE | pacnpocTpaHe- | cBeTa. C NOCTaBNEHHOM 3a/a- | CKUX YMEHUN WCTOYHMK MuTa-
NabopaTopHas | ceeTa OT npsi- HWUM CBeTa. YMemb: NpUMeHATb Yen u ycnosusmu eé HUSA, KOMNIEKT
pabota N2 9 MOJIMHENHOr 0 HayuuTb: nccne- | 3aKoH NpsSIMONUHEN- peanusauuu. NMpoBOAOB, Lie-
pacnpoctpaHe- | A4oBaTtb NpsaMo- HOro pacnpoctpaHe- | No3HaBaTe/bHbIE: nesas auadpar-
HWUS Npy Npo- JIMHEWHOe pac- | HUS CBETa NpU 06bAC- | ONPEAensTb NOHSTUS, Ma
XOXAEHUN NPOCTPAHEHME | HEHUM Pa3NINYHbIX SB- | MUCMONb30BaTb 3HAKO-

nperpaa OYeHb
ManblX pa3me-
poB*. 3aKOH
MPsSIMOSIMHENHO-
ro pacnpocrpa-
HEHMS CBETa.
[MpuMeHeHne
SIBNEHNS Nps-
MOJIMHEMHOIO
pacrnpocTpaHe-
HUS CBETA Ha
npaktuke. Jla-
HbopaTopHas
pabota N9 9.
«Habniogexune
NPSMONMHENHO-
ro pacnpocrpa-
HEHWSI CBETa»

cBeTa; Habnto-
AaTb B npouecce
3KCNepUMEH-
TaNbHOW Jes-
TENbHOCTY;
CpaBHMBATb,
0606wwath K
opmynnpoBaTb
BbIBO/Ibl

NeHun

BO-CMMBOJINYECKNE
CpeacTBa, B TOM YnC-
ne MOAENN U CXEMbI
ANS peleHns 3agau.
KoMMyHUKaTHBHbIE:
OpraH130BbIBaTb
yyebHoe coTpyaHuYe-
CTBO M COBMECTHYIO
AEeSTENbHOCTb C yuu-
TEeNEeM U CBEPCTHMKA-
Mu; paboTaTb MHAMBK-
[yanbHO U B rpynne

WIANEND

v1>0d '5 VIhOL



a9

podoskeHue

lMpodoskeHue
MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)
YHuBepcanbHble yuebHble geiicteusa (YY)
Tema | epanne | ycranonia ypox: MeranpeameTnte 0Gopyosamn?
AP Y P MeAMeThLle peaynbTarsl: JINYHOCTHbIE P
pesynbratbl perynsiTuBHble,
pe3ynbTathl
KOMMYHUKaTUBHbIE,
no3HaBaTéeJ1ibHblE
OTpaxeHue SiBnenue otpa- | CchopmupoBaTb | 3Hamb: 3aKOH OTpa- | PerynaTtuBHble: nna- | CamoctosaTensHocTb B | OcBeTUTENb C
cBeTa. XXEHWA CBeTa. 3HaHWA 0 3aKO- | XXEHWUA CBeTa. HUPOBAaTb CBOW feu- NpMobpeTEHNN HOBbLIX | UCTOYHUKOM CBe-
JlabopaTopHasi | 3akoH OTpaxe- | He OTpaXeHus YMemb: onuceiBaTb CTBMS B COOTBETCTBMM | 3HAHUM W MpaKTUYe- Ta Ha 3,5 B,

pabota N2 10

Hua ceeTa. 06-
paTUMOCTb CBe-
TOBbIX Ny4Yen.
3epkasnbHoe U
amdadysHoe oT-

paXeHne CBETa.

NabopatopHas
pabota N2 10.
«M3yyeHune 98-
NeHns oTpaxe-
HWs CBETa»

cgerTa.

HayunTb: 3Kcne-
PUMEHTANIbHO
nccneaoBaTh SB-
NeHne oTpaxe-
HWS CBETA; Ha-
6noaath U U3Me-
pATb B npouecce
3KCNepUMEH-
TanbHOW pesi-
TeNbHOCTU; CpaB-
HMBaTb, 0606-
Watb 1
dhopmynuposaTb
BbIBOAbI; Npea-
CTaBNSATb pPe3ynb-
TaTbl U3MEPEHWIA
B Buae Tabnumy

SBNIEHNE OTPAXEHNS
CBeTa; CTPOUTL OTpa-
XEHHbIE Nyun cBeTa

C NOCTaB/IEHHON 3aja-
yeil 1 ycnoBusMmu eé
peanusaumm.
Mo3HaBaTesibHbIE:
OnpefensiTb MOHATUS,
CNoMb30BaThb 3HaKO-
BO-CMMBOJIMYECKNE
CPeacCTBa, B TOM YMC-
ne MOJENN U CXeMbl
QNS pelleHns 3aaad.
KOMMyHMKaTUBHbIE:
OpraH130BbIBaTb
yyebHoe coTpyaHuye-
CTBO U COBMECTHYIO
AEATENbHOCTb C Y4m-
TENeM U CBEPCTHUKA-
Mu; pabotaTb MHAMBK-
AYyanbHO 1 B rpynne

CKMX YMEHUI

NCTOYHMK MUTa-
HUS, KOMNNEKT
NpoBOAOB, Lue-
nesas auadpar-
Ma, nonyuu-
NMHAP, NNaHwweT
Ha NIOTHOM N~
CTe C KpyroBsbIM
TPaAHCMOPTUPOM

Mpenomnexune
cBeTa.
JNabopatopHas
pabota N2 11

slBneHue npe-
NOMJIEHMS] CBE-
Ta. CooTHOLLE-
HUS1 MeXAay

CchopmupoBaTtb
3HaHMS 0 3aKo-
He npenomne-
HUS CBETa.

3Hamb: 3aKOH npe-
NIOMNIEHMS CBETA.

YmMemeb: onucbiBaTb
SBNEeHNe npenomsne-

Mo3HaBaTenbHbIE:
onpenenstb NOHSATMHS,
MCMONb30BaTh 3HAKO-
BO-CMMBOJIMYECKUE

CamocToATenbHOCTL B
nprMobpeTeHnn HOBbIX
3HaHUM M NpaKTUye-
CKUX YMEHWUW

OcBeTuTenb C
NCTOYHMKOM CBE-
Ta Ha 3,5 B,
WCTOYHMUK MUTa-

vi1d0d ’5 VihOL

WIUNEUD



€9

lMpodosikeHue

Tema

OcHOBHOEe
cogep)xaHue

LleneBas
YyCTaHOBKaA ypoKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOWM 06pa3oBaTesibHOI Npo-
rpaMmbl OCHOBHOI0 o6uwero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pesynbTaTbl:
perynsiTuBHble,
KOMMYHMKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHbIE
pe3ynbTaThbl

Ucnonb3oBaHue
ob6opyaoBaHus

yrnamu nageHus
W NPENOMEHMS.
OnTuyeckas
MNOTHOCTb Cpe-
Abl. [Nepexoa
cBeTa U3 cpeabl
onTnyecku 6o-
nee NnoTHoM B
cpeay ontude-
CKM MeHee NnnoT-
Hyt0. JTabopa-
TopHas pabota
N9 11. «M3yve-
HUE ABNEHUS
npenoMaeHuns
cBeTa»

HayunTb: uccne-
[0BaTb 3aKOHO-
MEpPHOCTH, KOTO-
PbIM MOAYMHSET-
Ca SBNIEHNE
NpenomMeHuns
cBeTa (CoOTHO-
LIEeHWe yrnoB na-
AeHMa U npe-
NIOMNIEHNS); Ha-
6noaath U
“3MepsTb B MNpo-
Liecce aKkcnepu-
MEHTaNbHOMN fe-
ATENbHOCTY;
CPaBHMBATb,
0606watb 1
opMynMpoBaTb
BbIBOAbI; Npea-
CTaBNATb pe-
3ynbTaThbl U3Me-
PEHWI B BUAE
Tabnuy

HWUS CBETa; CTPOUTb
MPENOMNEHHbIE Ny4n
cBeTa

CpeacTBa, B TOM UmuC-
ne Mofenu n Cxembl
AN pelieHns 3agau.
KoMMyHMKaTHUBHbIE:
OpraHun30BbLIBaTb
y4ebHoe coTpyaHuye-
CTBO U COBMECTHYIO
AeATENbHOCTb C Yum-
TENeM U CBEPCTHUKA-
MuW; paboTaTb UHAWBM-
AyanbHoO 1 B rpynne

HWSI, KOMNAEKT
MpPOBOAOB, Lue-
nesas anadpar-
Ma, nonyuu-

NMHAP, NNaHweT
Ha NJOTHOM N~
CTe C KPYroBbIM
TPaHCMOPTUPOM

WIANEND

v130d '5 VIhOL



lMpodoskeHue

Tema

OcHOBHOEe
coagep)xaHue

LleneBas
YCTaHOBKA YpoKa

MnaHupyeMble pe3ysibTaTbl 0CBOEHUA OCHOBHO 06pa3oBaTeNbHOI Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBetcTBum ¢ ®rocC)

MpeameTtHble
pe3ynbTaThbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pesynbTaTbl:
perynsaTuBHble,
KOMMYHMKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHDbIE
pesynbTathbl

Ucnonb3oBaHue
obopyaoBaHus

®opmyna nnH-
3bl*. YBenuue-
HUE JINH3bI*.
NabopatopHas
pabota NQ 12

®opmyna nuk-
3bl*. YBennye-
HUe NnH3bI*, Jla-
6opaTtopHas pa-
6ota N2 12.
«W3yyeHune nso-
bpaxeHnus, na-
BAeMOro NnH-
301»

HayunTb: nsme-
pATb (POKYCHOE
paccTosiHWe u
ONMTUYECKYIO Ch-
ny cobupatoLlent
JIMH3bI; Habnto-
[aTb, M3MepsTb
1 0606wWaTb B
npouecce 3Kc-
nepuMeHTasb-
HOW AEsATENbHO-
CTW; NpeacTas-
NATb pe3ynbTaThl
U3MEpPEHNi B
BUAe Tabnuu;
onpenensiTb Be-
JINYMHBI, BXOAS-
e B opmyny
JINH3bI

Ymemb: cobupatb
YCTaHOBKY Mo onwuca-
HUIO U NPOBOAMUTb Ha-
bnogeHns nsobpaxe-
HWI, NONyYaeMbIX Npu
MOMOLUM NINH3bI; 06b-
SICHAITb MOMyYeHHble
pe3ynbTaTbl

PerynatusHble:
MaaHMpoBaTb CBOM
AEeNCTBMS B COOTBET-
CTBMW C NOCTaB/IEH-
HOW 3afiaYen u ycno-
BMSAMK e€é peanunsa-
LN,
KoMMyHUKaTHBHbIE:
OpraHM30BbIBaTb
y4yebHoe coTpyaHuye-
CTBO ¥ COBMECTHYIO
AeSTENbHOCTb C yum-
TEeNeM 1 CBEpPCTHUKA-
Mu; pabotaTb MHAMBK-
[yanbHO U B rpynne

CamocTodaTensHOCTb B
npuobpeTeHnn HOBbIX
3HaHW U NpaKTUye-
CKMX YMEHUI

OcseTtutens ¢
MCTOYHWUKOM CBe-
Ta Ha 3,5 B,
WCTOYHWK NUTa-
HWS, KOMNNEKT
NpOBO/OB, Lue-
nesas auadpar-
Ma, 3KpaH CTanb-
HOW, HanpaBns-
towas ¢
“3MepuUTENbHOM
LKanomn, cobu-
patoLLME JIMH3bI,
paccevBatoLLas
NWH3a, cnang
«Mogenb npea-
MeTa» B pentepe

vi1d0d ’5 VihOL

WIUNEUD



S9

8 knacc

Tema

OcHoBHOe
copep)xaHue

LleneBas
YCTaHOBKaA
YPOKa

MnaHupyeMblie pe3ynbTaTbhl 0CBOEHUS OCHOBHOW 06pa3oBaTesnibHOM Npo-
rpaMMbl OCHOBHOIO o6uiero o6pasoBaHus (B coorBetcTBuM ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTtbl

YHuBepcanbHble yuebHble aeiicteua (YY)

MeTtanpeaMeTHble
pe3synbTaTthl
PerynsiTusHble
KoMMyHMKaTHUBHbIE
Mo3HaBaTesnbHblE

JINYHOCTHbIE
pe3ynbTaThbl

Wcnonb3oBaHue
ob6opyaoBaHus

Paspen 1. NEPBOHAYAJIbHbIE CBEQEHNA O CTPOEHMW BELLIECTBA (6 4)

[lBmxeHne Mo-
nexkyn. Ouoady-
3us.
®poHTanbHas
nabopaTopHas
paboTa

bpoyHoBckoe
JBWXeHKWe. Xa-
paKTep ABuxe-
HUS MOJIEKY.
CpegnHss cko-
pOCTb [BUXe-
HUS MOJIEKY.

Onddysus.

Anddysus B ra-
3aX, XUIOKOCTSAX

N TBEpAbIX Te-
nax. 3aBucu-
MOCTb CKOPOCTH
adadysum ot
TeMnepartypbl
Tena. CpeaHsas
CKOpOCTb Te-
nJ0BOro ABuxe-
HMS MONEKYN U
TeMmnepaTypa
Tena.
®poHTanbHas
nabopaTtopHasi
paboTa «Ha-

CcdopmupoBaTb
3HaHUA O ABU-
XXEHWUM MOJEKy,
SBNEHUN and-
dy3nn.
HayuuTtb: Ha-
6nonatb 1 06b-
SICHATb SIBNEHNE
AV dy3nm;
00bACHATD 3a-
BMCUMOCTb CKO-
pOCTM TENJI0BO-
ro ABUXXEHMS
MOneKyn ot
TemnepaTypsl
Tena; obbac-
HATb OT/IMYME
MOHATUN cpea-
HEN CKOpOCTY
TENI0BOro ABU-
XXEHUS MONeKyn
OT NOHATHS
cpefHen ckopo-
CTW MexaHunye-

3Hame: onpepeneHune
TeMmnepaTtypbl, eAnHN-
bl €€ U3MepeHus,
o0bo3HauyeHue; onpe-
AeneHve sBneHus
anddysnn.

YMemb: NpvBOANTbL
npyUMepbl SBNEHUN,
06BACHATL pe3ynbTa-
Tbl 3KCNEPUMEHTOB,
NoATBEPXAAIOLLMX
ABWXKEHWE MOonekyn;
OMNMCbIBaTb SiBNEHNe
andadysnm, obbsc-
HATb pasHMLYy npoTe-
KaHus anddysumn npu
pas3NNYHbIX TEMNEpa-
Typax W B pasfinyHbIX
arperaTHbIX COCTOSI-
HUSX

PerynsiTuBHble: yuu-
TbIBaTb BblAENEHHbIE
YYnTENEM OPUEHTUPDI
AENCTBUSI B HOBOM
yyebHOM MaTepuane B
COTpyAHMYEeCTBE C
yuuTeneM.
lNMo3HaBaTesibHbIE:
onpeaensiTb NOHATHS,
yCTaHaBNMBaTb aHano-
rK; NOHWMATL pa3nu-
Yns MeXay MCXOAHbI-
MU akTamu n runoTe-
3aMu Ans ux
06bACHeHus1, Teope-
TUYECKUMU MOAENSMM
U peanbHbIMK 0bBbeEK-
Tamu

Y6exxaEHHOCTb B BO3-
MOXXHOCTW MO3HaHUA
npupoabl

Komnbtotep, Mu-
Kpockon 6wuono-
FMYECKWI, Kanns
MOJIOKa, pa3bas-
NEHHOro BOAOM

WIANEND

v1>0d '5 VIhOL



99

lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

o LleneBas "
Tema CHOBHOE yCTaHoBKa MeTanpenMeTHble CGI'IOJIbBOBaHMe
coaepxaHue ypoKa MpeaMeTHble pesynbTaTh! . obopynoBaHus
pesynbrathl PerynsiTusHbie MHHOCTHbIE
KOMMYHMKaTMBHbIe pesynbTathl
Mo3HaBaTesnbHblE
bnogeHne 6po- | ckoro aBmxe-
YHOBCKOrO [iBW- | HWUSA MaTepuanb-
XEeHUs» HOW TOYKM
Paspen 2. MEXAHWYECKWUE CBOMCTBA XXUAKOCTEN, FTA30B U TBEPAIX TEJ1 (12 u)
[asneHve [NasneHue 18ép- | CopmmpoBaTb | 3Hamb: onpeaene- PerynaTtusHble: yunu- | Pa3Butue nosHasa- [atuuk pasne-

XUAKOCTEN U
ra3oB. 3aKOH
Mackans.
®poHTanbHas
nabopaTtopHasi
paboTta

Ablx Ten. [asne-
HWe rasa, ero
3aBUCUMOCTb OT
Temneparypsbl 1
obbéMa rasa.
MNepepava pfas-
NIEHMS ra3amn u
XUOKOCTAMM.
3akoH lMackans.
®poHTanbHas
nabopatopHas
paboTa «3akoH
Mackans. Onpe-
[eneHve fasne-
HUS XXUAKOCTU»

3HaHus 0 AaBne-
HUM XXUAKOCTEN
W ra3oB, 3aKOHe
Mackans.
HayuuTb: Habnto-
[aTb SB/IEHNE
nepefauv nasne-
HUS XXUOKOCTS-
MU; 06BACHATD
3aBUCUMOCTb
[aBNIEHNS Tra3a
OT TeMnepaTypsl
1 KOHLEHTpaumu
€ro Monekyn;
aHanM3npoBaThb M
06BbACHSATL ABNE-
HKS C UCMONb30-
BaHMEM 3aKOHa
Mackans

HUS [aBMIEeHWs, NNoT-
HOCTW, CUnbl, nx 060-
3HAYEHMS N eNMHULbI
U3MEpeHUs; MpUYnHY
[aBNeHNs rasa; 3aBu-
CUMOCTb AaBneHus ot
TemnepaTypsl, NI0T-
HOCTW; POpPMYyINpOB-
Ky 3akoHa lNMackans.
YMemsb: onucoiBaTb
ABNEHWE [aBNeHns ra-
3a Ha OCHOBE nonoXxe-
HUI MKT; 06bsSCHATD
0cobeHHOCTM nepeaa-
Un AABNEHUS XKNIKO-
CTSIMM ¥ ra3aMm Ha oc-
HOBE MonoxeHun MKT;
MPVBOAUTL MPUMEPSI,
UNNOCTPUpYIoLLMe 3a-
KOH [Mackans

TbIBaTb BblAENEHHbIE
YYUTENEM OPUEHTUPSI
[ENCTBUSA B HOBOM
yyebHOM MaTepuane B
COTPYAHWUYECTBE C
yunTenem.
Mo3HaBaTeNbHbIE:
ONpenensiTb MOHATHS,
1CMOMb30BaTh 3HAKO-
BO-CUMBOJSINYECKME
CPeAcCTBa, B TOM YnC-
ne MoAenu n CXembl
ANS peleHns 3aaad

TENbHOro MHTEpeca K
usuke

HWS, WTATKB, pa-
6ouas EMKOCTb,
TpybKa, NnHenka

vi1d0d ’5 VihOL

WIUNEUD



L9

lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble VIc6nonb303aHue
coaepxaHue YPOKa NMpeaMeTHble pesynbTaTh! I o6bopynoBaHus
pe3ynbTarhl PerynsaTusHbie WHHOCTHbIE
KOMMYHMKaTMBHbIe pesynbTathbl
MNo3HaBaTenbHbIE
NabopatopHas | JlabopaTtopHas | HayuuTb u3me- YMemb: NpoBOANUTb PerynstusHble: nna- | CamocToATeNnbHOCT B | [luHaMoMeTp,
pabota N2 1 pabota N 1. PSTb BbITANKMBa- | SKCMEPUMEHT No 06- | HMPOBaTb CBOM AeW- NPUOBpPETEHNN HOBBIX | LITATUB YHUBEp-
«M3mepeHune tOLLYIO Cuny HapyXXEHMIO BbITANKWU- | CTBUSI B COOTBETCTBUM | 3HAHWIA W NpaKTUye- CanbHbIA, Mep-
BbITa/IKMBAIOLLEN BaloLLEN CWUAb(E BbISIB- | C MOCTaBNEHHOM 3aAa- | CKMX YMEHUM HbIN LMANHAP
CUnbI» NEHUIO 3aBUCUMOCTU | Yell U YCIIOBUSIMU ee (MeH3ypka), rpys
Moayna Fo 0T 4 U Vi | peanusauum. LMIMHAPUYECKNI
3anucbiBaTh pesynbTa- | Mo3HaBaTesibHblE: U3 CTanu, rpys
Tbl U3MEPEHWN B BUAE | OCYLIECTBNSTL UKCA- LMIMHAPUYECKII
Tabnuu, hopmynmpo- LMo MHGOopMaLumm 06 3 antOMUHUEBO-
BaTb BbIBOA O BbIMOM- | OKPY>aloLEeM MUpe C ro Cnnaea, HUTb
HEeHHOM paboTe W pe- | NOMOLLbIO MHCTPY-
3ynbTaTax C yYeTom MeHTOB UKT.
MOrpeLHoOCcTN n3Me- KoMmMyHukaTus-
peHus Hbl€: OpPraH130BbI-
BaTb y4yebHoe coTpya-
HUYECTBO U COBMECT-
HYIO AeATEeNbHOCTb C
yuuTenem u ceep-
CTHMKaMu; paboTtatb
WHAMBMAYANbHO U B
rpynne
NabopaTopHas | JlabopaTtopHas | CchopmupoBaTh | 3Hamb: yCoBUS, PerynstusHble: nna- | CaMoCToATeNbHOCTb B | [JMHaMOMeTp,
pabota N2 2 pabota N2 2. «M3- | 3HaHWs 06 ycno- | npu KOTOPbIX TENO HWPOBATb CBOM fen- NpUObpeTEHNN HOBbLIX | LITATUB YHUBEP-

y4YeHue yCnoBui
nnaBaHus Tena»

BUAX NNaBaHUA
TEnNa.

TOHET, BCM/IbIBAET,
NnaBaeT BHYTPU WK

CTBMA B COOTBETCTBUN
C MOCTaBNEHHON 3aja-

3HaHWI W NpaKkTUYe-
CKUX YMEHUI

CanbHbIA, Mep-
HbI LMAUHAP

WIANEND

v1>0d '5 VIhOL



89

lMpodoskeHue

Tema

OcHOBHOe
coaepxaHue

LleneBas
YCTaHOBKaA
ypoka

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

MpeameTtHble
pe3ynbTaTbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3ynbTaTthl
PerynstusHble
KoMMyHMKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ynbTathl

Ucnonb3oBaHue
obopynoBaHus

HayunTb: pac-
CYNTbLIBATb Bbl-
TaNKM1BaIoLLYHO
cuny u cuny Ts-
XeCTu; uccneno-
BaTb YC/II0BUS
nnaeaHus Tena;
06BACHATL NpU-
UMHbI NNABaHMS
Ten

Ha NOBEPXHOCTU XNa-
KOCTW.

YMemsb: NpoBOAUTb
3KCMEPUMEHT MO Mpo-
BEpKe YC/0BWiA Nna-
BaHWS TeN; 3anucbl-
BaTb pe3ynbTaThl B BU-
ae Tabnuupbl,
dhopMynu1poBaTh Bbl-
BOZ, O BbIMOSIHEHHOM
paboTe u pesynbTaTax
C YYETOM NOrpeLLHo-
CTU U3MepeHus

Yel 1 yCnoBusMM eé
peanu3aumm.
KoMMyHMKaTUBHbIE:
OpraH130BbIBaTb
y4ebHoe coTpyaHuye-
CTBO U COBMECTHYIO
AeATENbHOCTb C Yum-
Tenem u CBepCTHUKa-
MuW; paboTaTb UHAWBM-
AyanbHO W B rpynne

(MeH3ypka), rpy3
LMAMHAPUYECKMI
U3 CneLnanbHoro
MNacTuKa, HWUTb,
rMoBapeHHas
CONb, Nasnouka
ANs nepemellu-
BaHUSA

Pa3zpen 3. TENJIOBbIE ABJIEHUA (12 u)

Tennosoe ABu-
XeHue. Temne-

paTypa

Tennosoe aBu-
XeHue. Tepmo-
AVMHaMmnyeckas
cucrema. Cocto-
SIHWE U Napame-
TPbl COCTOSIHUS
TepMOAMHAMM-
Yyeckou cucre-
Mbl. Tennosoe
paBHOBecCKe.

CdopmunposaTb
3HaHus 0 Teno-
BOM JBMXKEHWH,
TeMmnepartype.
HayunTb: onpe-
[ensTb LeHy ae-
NeHns WKanbl
TepMOMETpa; U3-
MepsTb TeMmne-
paTypy; nepeso-

3Hamsb: onpepene-
HWe TEnI0BOro ABu-
XXEHWs, TENN0BOro
paBHOBECUS, TeMmne-
paTypbl; eanHuULbl K3-
MepeHusi n 06o3Haue-
HWe TeMnepaTypsbl,
YCTPOWCTBO W MpPUH-
UMN AenCTBUS TepMO-
MeTpa.

PerynsiTuBHble: yuun-
TbiBaTb BblAENEHHbIE
yYnUTENEM OPUEHTMPSI
[ENCTBUSA B HOBOM
yyebHOM MaTepuane B
COTPYAHMNYECTBE C
yumTeENEM.
NMo3HaBaTenbHbIE:
onpeaensiTb MOHATHS;
MOHMMATb Pa3nMuuns

Pa3Butne nosHasa-
TeNIbHOro MHTEpeca K
Pusmke

JlabopaTopHbIii
TepMOMeTp, AaT-
uMK Temnepary-

pbl

vi1d0d ’5 VihOL

WIUNEUD



69

lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHOBHoOe yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepXxaHue ypoka MpeamMeTHble pesynbTaThl ob6opyaoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOoMMyHuKaTHBHbIE pesynbrarel
Mo3HaBaTenbHblE
TemnepaTypa OUTb 3Ha4yeHune YmMmemsb: ncnonb3o- MexXay UCXo4HbIMU

KaK napameTp
COCTOSIHUS Tep-
MoAMHaMuYe-
CKOMN CUCTEMBI.
M3mepeHne TeM-
neparypbl: Tep-
MOMETP, LUKana
TEPMOMETPa,
TEepMOMETpUYe-
CKoe Teno, pe-
NepHbIE TOYUKK.
LWkana Uenb-
cus. Lkanel
®apeHreiTa un
Peomiopa. A6-
contoTHas (Tep-
MoAMHaMu4e-
CKas) LWKana
Temneparyp.
A6CONIOTHbIN
HyNb TemMnepa-
Typ. CBSA3b Mex-
Ay Temnepary-
poM No LwKane

TemnepaTypbl 13
rpagycos Llenb-
Cusa B rpagychbl
KenbBuHa

BaTb NP ONMUCAHWM
TENNOBbIX SABNEHUI
MOHATUS: TEpMOANHA-
MUYECKOW CUCTEMB,
COCTOSIHWSI TEpMOaU-
HaMMYeCKOW CUCTEMBI,
napameTpoB COCTOS-
HWS TEPMOANHAMUYE-
CKOW CUCTEMbI; Npu-
BOAUTb NPUMEPHI Te-
MMOBbIX SBNEHWIA,
3KCMEPUMEHTOB, NoJ-
TBEPXAAIOLWMX 3aBU-
CMMOCTb TEMMepaTypbl
OT CKOPOCTU ABUXeE-
HWS1 MONEKY/

takTamu u runotesa-
MU AN UX 06bsICHe-

HUS, TEOPETUYECKUMM
MOAENSMU U peanb-

HbIMK 06 BbEKTAMU

WIANEND

v130d '5 VIhOL



0L

lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

o LleneBas
Tema CHOBHO€ yCTaHOBKa MertanpeameTHble Wcnonb3oBaHue .
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus

JINYHOCTHbIE

pesynbTatbl PerynsTueHble
pe3ynbrarbl

KoMMyHMKaTHBHbIE
Mo3HaBaTenbHblE

vi1d0d ’5 VihOL

Lenbcus n no

abcontoTHoM

(TepmoauHamu-

YeckoM) LKane.

[leMoHcTpauuns

«M3mepeHne

TeMMepaTypbI»
BHyTpeHHss KuHetnueckas u | CpopmupoBatb | 3Hame: onpefeneHve | PerynsatuBHble: yun- | CaMOCTOSTENBHOCTL B | [leMOHCTpaums
3Heprus. Cno- | NOTeHUManbHas | 3HaHUS O BHY- BHYTPEHHEN 3HEprUM, | TbiBaTb BbIAENEHHbIE npuobpeTeHnn HoBbIX | «U3MeHeHue
cobbl M3MeHe- | aHeprusi. CoBep- | TPEHHEN 3Hep- SIBNIEHMS Tensonepe- YUMTENEM OPUEHTUPLI | 3HAHMI M NpaKTUYe- BHYTpPEHHeN
HWUS BHYTPEH- weHune paboTbl | rum, cnocobax [auu; eauHULbl N3Me- | AEeWCTBUS| B HOBOM CKMUX YMEHWIA 3Hepruu Tena
HeN aHeprumn OKaTbIM BO34y- | U3MEHeHUs BHY- | peHusi u 0bo3HayeHne | yyebHoM MaTtepuane B Npy TPEHUU U

XOM. BHyTpeH- TPEeHHeW 3Hep- BHYTPEHHEN 3HEprM, | COTPYAHWUYECTBE C yaape»: faTuuk

HAS SHEprus. rnn. cnocobbl Tennonepe- | y4UTENEM. TeMmnepaTypbl,

YcnoBHoe 060- | Hayuutb: 0bbsic- | gaum. lNMo3HaBaTesbHbIE: [Be [0CKK, age

3Ha4eHMe M ean- | HATb U3MEHEHWe | YMemb: OnUChIBATb onpeaensTb NOHATKS, CBMHLIOBbIE NNa-

HULA BHYTPEH- BHYTPEHHEW npouecc npespalle- | co3gasaTb 0606Le- CTWUHKM, MONOTOK

HEMN SHEprum. 3Heprum Tena HUS SHEPrUK MpW B3a- | HUA, YCTaHABINBaTb

3aBMCUMOCTb npw Tenaonepe- | UMOAENCTBUM TEN, U3- | @HANorum; NOHMMaThb

BHYTPEHHEW faye v pabote MEHEHWUS SHEPrUM MpU | PasMuns Mexay uc-

3Hepruu Tena OT | BHELIHMX cun; coBepLUeHnn paboTbl | XOAHbIMU (haKTaMm

ero TemnepaTty- | aHanM3u“poBaTb | W Tennonepefave; runoTesamu ansg ux

pbl, MacCbl M OT | SIBfIeHMEe Tenno- | NPUMEHSTb 3HaHMA 0 | 0BBSACHEHMS, TEOpeTH-
arperaTHoOro co- | nepefauun; CpaB- | BHYTPEHHEN SHEPrum YECKMMU MOZENSAMU U
cTosiHns. Cnoco- | HWBaThb BUAbI cnocobax eé n3MeHe- | peanbHbIMK 06bEKTAMU

WIUNEUD




lMpodoskeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHOBHoOe yCTaHOBKa MeTanpeameTHble VIc6nonb303aHue
coaepxaHue obopyaoBaHus
Aep ypoka MNpeameTHbie pesynbTaThbl PYA
pe3ynbTaTthbl PerynﬂT"BHble JINUHOCTHbIE
KOMMYHMKaTUBHbIe pesynbrarel
Mo3HaBaTenbHblE
6bl U3MEHEHUS Tennonepeaayn; | HUS B pasiMyHbIX CU-
BHYTPEHHEW CaMOCTOSITENIbHO | Tyaumsix
3Hepruu Tena: pa3pabatbiBaTb,
coBepLUeHue pa- | NiaHMpoBaTb M
60Tbl M Tennone- | OCyWeCTBNATb
penaya 3KCMEPUMEHT No
U3MEHEHUIO BHY-
TPEHHEl 3Heprum
KoHBekuus. KoHBekuus B CdopmupoBath | 3Hamb: onpefeneHne | PerynsiTuBHble: yun- | Pa3BuTue No3HaBa- [AeMoHCcTpauums
N3nyuyenune XWUAKOCTSAX U ra- | 3HAHWUS O KOH- SIBJIEHNI KOHBEKLIWK, TbiBaTb BblAENEHHbIE TENbHOro MHTepeca K «[ornouweHune
3ax. lNepeHoc BEKLMM 1 n3ny- N3ny4deHus. yunTenem opueHTUpbl | umsunke CBETOBOM

BeLLecTBa npw
KoHBekuun. 06-
pa3oBaHue Be-
Tpos.. U3nyye-
HWe 3HEeprUM Ha-
rPeTbIMM
Tenamu. 3aBucu-
MOCTb SHEpruu
WU3MTy4YeHns OT
TeMneparTypbl
Tena. CpaeHe-
HWe WU3NyYeHuns
(nornoweHns)
SHEPTUN YEPHOIA

YyeHuu.
Hayuutb: Ha-
6ntoaaTh KOH-
BEKLMOHHbIE MO-
TOKM B XKMNAKO-
CTSX W rasax;
06bACHATH Me-
XaHW3M KOHBEK-
LM, NPUYMHY
Pa3NINYHOMN CKO-
POCTN KOHBEK-
LMK B rasax u
XWUAKOCTAX;
CpaBHMBaTb

YMemsb: npneoanTb
npuMepbl KOHBEKLNUK
M U3yYeHus; pacno-
3HaBaTb KOHBEKLIMIO
N n3ny4veHne cpeau
ApYyrux BMaoB Tenno-
nepepayn. OnucelBaTb
MEXaHM3M nepeaun
SHEeprun AaHHbLIMM
crnocobamm

[ENCTBUSA B HOBOM
yuyebHOM MaTepuane
B COTpYAHMYECTBE

C yuuTtenem.
Mo3HaBaTenbHbIE:
onpeaenstb NOHATMHS,
co3aaBaTb 0606Lle-
HUS, YCTaHaBNMBaTb
aHanoruu

3Heprumn»: /iBa
[aTuMKa TeMne-
paTypbl, Namna,
NUCT 6enoi 1
yépHom bymaru,
CKOTY

WIANEND

v1>0d '5 VIhOL



(44

lMpodosikeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

«CpaBHeHuWe Ko-
JIMYeCTB Tensno-
Tbl NpY CMELLN-
BaHWM BOAbI
pa3HoMn Temne-

paTypbi»

TennoobMeHa
npv cMeLnBa-
HWUMW XONOAHOW

W ropsiyeit Boabl;
BbIYMCNIATb KO-
JIMYECTBO TEMMO-
Thl

KanopuMeTpa.
YMemsb: npoBOanUTL
HabnoaeHns npouec-
ca Tennonepeayy;
“3MepsTb TEMNeparty-
py ropsiyen n xonoa-
HOW BOAbI; PacCUMTbI-
BaTb KONMYECTBO Te-
nnoTbl, HeobxoanMmoe
ANSi HarpeBaHusi BOAbI
W BblAENsieMoe ew
Nnpy OXNaXAEHUN;
0OBACHATL NPUUNHY

CTBMS B COOTBETCTBUM
C NOCTaB/IEHHON 3aja-
yel n ycnosusmn eé
peanusaumu.
lNMo3HaBaTesbHbIE:
OCyLLecTBNATb uKca-
LMo nHdbopmaummn 06
OKpY)XaloLLeM Mupe

C MOMOLLbIO UHCTpY-
MeHTOB UKT.
KOMMyHMKaTUBHbIE:
OpraH130BbIBaTb
yyebHoe COTpyaHuYe-

3HaHWI W NpaKkTUYe-
CKMUX YMEHWIA

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
KOMMYHMKaTMBHbIe pesynbTathl
Mo3HaBaTesibHbIE
¥ CBET/ION No- AB/IEHNS KOH-
BEPXHOCTSAMM BEKLMU 1 U3ny-
Ten. YCTPOWCTBO | YeHus; Habnto-
TepMoca. Pofnlb | aaTb M3MeHeHue
N3yYeHus 1 TemnepaTypbl
APYrux BUAOB Tena, obycnos-
Tennonepegayv | neHHoe norno-
B XW3HW pacTe- | LUEHMEM CBETO-
HWA U XVBOTHBIX | BOTO W3MyYeHUs
JlabopaTopHas | JlabopaTopHas | HayuuTb: uccne- | 3Hamb: YCTPOWCTBO | PerynsiTuBHble: nna- | CaMoCTOATENbHOCTb B | [laTuMk TeMnepa-
pabota N2 3 pabota N2 3. [0BaTb BMIEHUE | U MPUHUMN AEACTBUS | HUPOBaTb CBOM Aen- nprMobpeTeHnn HOBLIX | Typbl, TEPMO-

MeTp, Kanopu-
METP, MEPHbIN
unamHap (MeH-
3ypka), nabopa-
TOPHbIE CTaKaHbl,
ropsiyas u xo-
noaHas Boaa

vi1d0d ’5 VihOL

WIUNEUD



€L

lMpodoskeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble VIc6nonb303aHue
coaepxxaHue YPOKa NMpeaMeTHble pesynbTaTh! o6bopynoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
pe3ynbTaTthbl
KOMMYHMKaTMBHbIe
Mo3HaBaTesibHbIE
HEpPaBEHCTBA 3TWUX KO- | CTBO M COBMECTHYIO
JINYECTB TENMOTbI [eATeNbHOCTb C yum-
TEeNeM U CBEPCTHUKA-
MuW; paboTaTb UHAMBK-
AYanbHO U B rpynne
NabopatopHasi | JlabopaTtopHas | HayuuTtb: usme- | YMems: HabmogaTb PerynsatusHble: nna- | CamocTodTenbHOCTb B | [laTumk Temnepa-
pabota N? 4 pabota N 4. PATb YAENbHYI0 MpoLecc Tennonepe- | HUPOBaTb CBOW Aen- npuobpeTeHnn HOBLIX | TYpbl, TEPMO-
«M3mepeHne TENMNOEMKOCTb | [auyu; paccyuTbiBaTb CTBWSI B COOTBETCTBMM | 3HAHWIA U NpaKTUYe- METp, Kanopu-
yoenbHow Te- BELLECTBa; Bbl- KONMMYECTBO TEMNOThI, | C MOCTaBMEHHOM 3aAa- | CKMX YMEHWM MeTp, ropsiyas
NNoéMKOCTM Be- | YnCnaTb no- HeobxoanMoe NS Ha- | Yeil U ycnoBusMm eé uxonogHas Boaa,

Lecrea»

rPEeLHOCTb KOC-
BEHHOro n3me-

PEHUs yaeNbHOM
TEN0EMKOCTH

BellecTsa

rpeBaHns BOAbl W Bbl-
Jensgemoe npu
OXNaXxaeHuun Tena,
MPUMEHSATb YpaBHe-
HWe Tennosoro ba-
NaHca ana onpepene-
HWUS! yAEeNbHON Tensno-
EMKOCTW BelLecTBa

peanu3auumu.
lNMo3HaBaTesbHbIE:
OCyLLeCTBNATb (huKca-
LMI0 MHGOpMaLmm 06
OKpy>KatoLieM mMupe ¢
MOMOLLbIO UHCTPY-
mMeHTOB UKT.
KOMMyHMKaTUBHbIE:
OpraH130BbIBaTb
yuebHoe coTpyaHuYe-
CTBO ¥ COBMECTHYIO
AEeSTENbHOCTb C yuu-
Tenem n CBepCTHUKa-
MuW; paboTaTtb WHAMBK-
AyanbHoO 1 B rpynne

MEpHbIA LK-
NVHAp, TPy3 Lm-
NMHAPUYECKNIA C
KPIOYKOM, HUT,
3NIEKTPOHHbIE BE-
Cbl

WIANEND

v1>0d '5 VIhOL



174

lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
pe3ynbTathbl
KOMMYHMKaTMBHbIe
Mo3HaBaTesibHbIE
Pasgen 4. U3BMEHEHME ArPEFATHbIX COCTOSIHUIA BELLLECTBA (6 4)
Mnasnexue u Mnaenenue TBEp- | ChopmmpoBaTb | 3Hame: onpefeneHue | PerynaTuBHble: yun- | Pa3sBuTune no3HaBsa- ®poHTanbHas
oTBepAeBaHWe | Ablx Ten. Temne- | 3HaHWS O NNaB- | SIBEHWIA NNABNEHUS, TbiBaTb BblAENEHHbIE TEeNbHOro MHTepeca K | nabopaTopHas
KpucTannuye- | patypa nnaene- | NEHWW U OTBEP- | OTBEpAEBaHMs, TEM- yunTENEM OpUEHTUPLI | p13UKe pa6ora N2 1.
CKUX BewecTtB. | Hus. ObbsicHe- [leBaHun Be- nepaTypbl NNaBneHus, | AEMCTBUS B HOBOM «Onpepenexnne
®poHTanbHble | HWe npouecca LLleCTB. yAENbHOW TeNNOThI yyebHOM MaTepuane B yaenbHoM Te-
nabopaTopHble | nnaBneHus ¢ Tod- | HayunTb: Ha- NNaBfeHns; eanHuly | COTpyaHMYeCTBe C nNNnoThbl Nnasne-
paboTbl Ku 3peHns mone- | 6ntopaTb 3aBu- W3MEPEHVS YAENBHON | yuuTenem. HUA Nbaa»: naT-

KYNSpHO-KUHETW-
yeckoi Teopum
CTpOeHus Belle-
crea. Kpucrannu-
3auus. Temnepa-
Typa Kpuctanniu-
3aumn.
lnasneHve un
KpucTannusaums
aMOpdHbIX Ten.
YaenbHasa Tenno-
Ta NnaBneHus:
ycnosHoe 060-
3HayeHue, ean-
HULUa n3mepe-
HUS1, PU3NYECKNIA
cMmbicn. Gopmyna

CMMOCTb TeMMe-
paTypbl Kpu-
CTaN/IM4yecKkoro
BeLlecTBa npw
€ro nsaBneHum
(kpucrannusa-
M) OT BpeMe-
HW; BbIYUCNIATD
KOJIMYECTBO Te-
MNoTbl B NpOLec-
ce Tennonepe-
[3yu Npu nnae-
NEHUN 1
KpucTannmsa-
umu; onpege-
ngTb No Tabnuue
3HayeHus TeM-

TENNOTbLI NNAaBNEHNUA U

eé usmnueckunit

CMbICN; opmyny ans

pacyéTta KonmM4yecTsa

TennoTbl, Heobxoam-
MOro ANs niaBneHus

KpUcCTanim4eckoro

BELLECTBA M BblAENA-

IOLLLErOCA Npu €ro
oTBEPAEBAHUN.

YMemb: Nonb30BaThb-
cs TabnnuaMmn 3Haye-

HWIA TeMnepaTypbl
NNaBneHns 1 yaenb-

HOV TennoTbl NnaBne-
HUS BeLlecTs; 0bbsic-
HATb NMpoueCcC nnasne-

Mo3HaBaTeNbHbIE:
onpegensTtb NOHATHS,
MCNO/b30BaTb 3HAKO-
BO-CMMBOJIMYECKME

CpeacTsa, B TOM YKC-
ne MOAENN U CXEMbI,
AN peLleHns 3aaad

UMK Temnepary-
pbl, KANOPUMETP,
COCyA C TaloWwmm
NbAOM, COCYA

C BOAOWA, 3nek-
TPOHHbIE BECHI.
®dpoHTanbHan
na6opartopHas
pa6ora N2 2.
«06pa3zoBaHue
KpUCTannoB»:
MMKPOCKON,
npobupka

C HaCbILLEHHBIM
pacTBOpOM
[BYXPOMOBOKMC-

1oro aMMoHwu#4,

vi1d0d '5 VihOL

WIUNEUD



SL

lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHOBHoOe yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepXxaHue ypoka MpeamMeTHble pesynbTaThl ob6opyaoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOoMMyHuKaTHBHbIE pesynbrarel
Mo3HaBaTenbHblE
ANs pacyéTta Ko- | mepaTypbl NnaB- | HWUS U OTBEpAEBaHMS npeaMeTHoe

N4ecTBa Tenno-
Tbl, HE06X0AMMO-
ro Ans nnasne-
HWs Tena.
®poHTanbHas
nabopaTopHas
pabota N2 1.
«OnpeneneHve
yAenbHol Tenno-
Tbl NABNEHNS
nbaa».
®poHTanbHas
nabopaTtopHasi
pabota N 2.
«0O6pa3oBaHue
KpWUCTannoB»

NEHUS U YAEND-
HOW TENNOTbI
MnaBieHns Be-
LlecTBa; npume-
HSITb NONyYeH-
Hble 3HaHUSA K
PELLEHWIO rpa-
unyecknx 3agav

Ha ocHoBe MKT; cpaB-
HWBaTb NpoLIeCC Nnias-
NEHUsI U OTBEpAEBa-
HWS B 3aBUCMMOCTM OT
yOENbHO TENNOTI
NnaBieHUs

CTEKNO, CTEKNSIH-
Has Nanoyka

Wcnapexune
KOHAeHcaums

Mapoobpa3zoBa-
Hue. McnapeHue.
3aBMCUMOCTb
CKOpOCTU ucna-
peHns OT poaa
XWUAKOCTH, Nno-
Wwaam eé nosepx-
HOCTM U TeMne-

CdopmumpoBaTb
3HaHus 06 ucna-
PEHWUN N KOH-
AeHcaumu.
Hayuutb: uccne-
[0BaTb 3aBUCK-
MOCTb CKOpPOCTH
ucnapexus ot

3Hameb: onpepenexne
SIBNEHUN UCMApPEeHus U
KOHAEHCaLMW, Hacbl-
LLIeHHOro napa.
YMemb: 06bACHSTD
Ha ocHoee MKT npo-
LIeCCbl McrnapeHus n
KOHAEHCaLMM 1 Npo-

PerynaTtusHbie:
Y4nTbIBaTb BblAeneH-
Hble yUMTENeM OpUeH-
TUPbI AEACTBUS B HO-
BOM y4yebHOM MaTepu-
ane B COTPYAHWYECTBE
C yunTenem.

Pa3BuTMe no3HaBa-
TENbHOrO MHTepeca K
pusnke

JeMoHcTpauums
«UcnapeHue
CrupTa»: [aTymK
TeMmnepartypsl,
npobupka, nu-
CTOYKM bymarn,
PE3MHKM, pa3Hble
CNuUpTHI

WIANEND

v1>0d '5 VIhOL



9L

lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Vlcsnonbsosauue
coaep)xaHue ypoka NpeaMeTHbie pesysIbTaTLI oobopyAoBaHuA
pesynbratbl PerynsiTusHole JiuuHocTHble
pe3ynbTathbl
KOMMYHMKaTMBHbIe
Mo3HaBaTesibHbIE
paTypbl. MoHK- pofa XuAKoCTK, | ucxogswme npu 3tom | Mo3HaBaTenbHbIE:
XEHWe TeMmnepa- | Niowaau eé no- | U3MEHeHWs SHeprum; onpeaensdTtb NOHATKA,
TYPbl XMAKOCTU | BEPXHOCTM U BbISIBNSATbL U 06bsIC- co3aasaTtb 0606Lwe-
npy UCNapeHun. | TemnepaTypsl HATb (DAKTOPbI, BANS- | HUS
KoHaeHcauus. tOLLME Ha CKOPOCTb
HacblLLEHHBbI ncnapeHus
nap. 3aBucu-
MOCTb AaB/eHNS
¥ NIIOTHOCTYW Ha-
CblLLIeHHOro na-
pa oT Temnepary-
pbl. HeHacblLeH-
HbliA Nap
KuneHwe. Kunenue. Tem- CdhopmupoBaTh | 3Hamb: onpefeneHve | PerynsiTuBHble: yun- | CaMoCTOSTENBHOCTL B | [leMOHCTpauums
YpenoHas Te- nepatypa kune- | 3HaHUSA O KuMe- | ABNeHUS KUMeHus, TbiBaTb BblAENEHHbIE npuobpeTeHnn HoBbIX | «U3yuyeHue

nnoTa napoob-
pa30BaHusl

HUS. JHepreTun-
yeckue npespa-
LeHns,
npoucxoasime
B npouecce Ku-
nexus. Yaeno-
Has TennoTa na-
poobpa3oBaHus
(koHAeHcaumm):
ycnosHoe 060-

HUW.
HayunTb: nccne-
[0BaTb 3aBUCK-
MOCTb TeMmnepa-
TYpbl XUAKOCTU
npu eé KuneHuu
(KoHaeHcauum)
OT BPEMEHMU;

paccunTbiBaTb
KONWUYecTBo Te-

TemnepaTypsl kune-
HWS, YAENbHOW Tenno-
Tbl NApo06pa3oBaHus;
eAVNHNLLY U3MEPEHNS
yAenbHOW TENNOThI Ma-
poobpa3oBaHus u eé
bu3nyeckuin cMbicn.
YMemb: 06BSCHSATD
MpOoLLecc KMNeHus Ha

YYUTENEM OPUEHTUPSI
[ENCTBUSA B HOBOM
yyebHOM MaTepuane B
COTPYAHMNYECTBE C
YUUTENEM.
Mo3HaBaTenbHbIE:
onpeaensiTb MOHATUS,
UCMOMb30BaTh 3HAKO-
BO-CUMBOJSINYECKME
CPeAcCTBa, B TOM YnC-

3HaHUM M NpaKTUye-
CKMUX YMEHWIA

npouecca Ku-
neHns BOAbI»:
[aTYuK TeMnepa-
TYpbl, WTATVB
YHMBEpPCasbHbIN,
Konba cTeknsH-
Hasl, CMUPTOBKa,
noBapeHHas
conb

vi1d0d ’5 VihOL

WIUNEUD



lMpodosikeHue

Tema

OcHOBHoOe
cogep)xaHue

LleneBas
yCTaHOBKa
YPOKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3ynbTaTthl
PerynsiTusHble
KOoMMyHuKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ysbTathl

Ucnonb3oBaHue
ob6opyaoBaHus

3HayeHue, eaun-
HMLUa n3mepe-
HUS, Pu3nye-
CKUIA CMbICTT.
®opmyna ans
pacyéTa Konunye-
CTBa TennoThl,
HeobxoamMMoro
ANS KUNEHUS
XUAKOCTU W1 Bbl-
AensioLerocs
npun eé KOHAEH-
caumm

NNoTbl, HEOHXO-
AvMOe Ang na-
poobpa3oBaHus
BeLlecTBa faH-
HOW Macchbl;
onpegaensitb no
Tabnuue 3Have-
HWS TemnepaTy-
Pbl KUMEHUS W
yaenbHon Te-
NN0Tbl Napoob-
pa30BaHNs XunA-
KoCTel; ycTa-
HaBnMBaTb
MexnpeameT-
Hble CBA3U (u-
3MKM U MaTeMa-
TUKW NpU peLle-
HUM
rpauyeckmx
3apay

ocHose MKT; nonb3o-
BaTbCs Tabnuueit 3Ha-
YeHUI TemnepaTypbl
KUMEHWS 1 yAeNbHOM
TennoTbl napoobpaszo-
BaHWS XXWAKOCTEN;
CpaBHMBATb yAesbHble
TennoTbl napoobpaso-
BaHWS ANS PasfMyHbIX
BELLECTB M npouecc
KMNEHWs B 3aBUCUMO-
CTW OT yA€eNbHON Te-
nnoTbl napoobpaso-
BaHMs; onpeaensTb
XapaKTep TennoBbIX
npoueccoB (HarpeBa-
HWe, OXNaXaeHue, Ku-
neHne, KOHAeHcaums)
Mo rpacuky 3aBuUcu-
MOCTW TemnepaTypbl
Tena OT BPEMEHMH;
NPUMeHsTb dhopmyny
ANs pacyéTa Konumye-
CTBa TeNNoTbl, HEOb-
XOAMMOro Ans npe-

e MOAENN N CXEMbI,
ANnA peleHnsa 3agayd

WIANEND

v130d '5 VIhOL
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lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
KOMMYHMKaTMBHbIe pesynbTathl
Mo3HaBaTesibHbIE
BpalleHns BellecTBa
B nap v BblaensioLle-
rOCsi NPy ero KOHAEeH-
caumm
BrnaxHocTb A6contoTHas CdopmupoBatb | 3Hamb: onpefeneHne | PerynaTuBHbie: yun- | YOexaEéHHOCTb B He- | [laTumk Temnepa-
BO3A4yXa. BMAXHOCTb BO3- | 3HAHWS O BNaX- | abCOMOTHON BNAaXHO- | TbiBaTb BblAENEHHblE 06x0aMMoCTH pasym- | Typbl, TEpMO-
®poHTanbHas | ayxa. OTHocK- HOCTW BO34yXa. | CTW BO3AyXa, OTHOCWU- | YUMTENIEM OPUEHTUPLI | HOrO MUCMO/Sb30BaHUSA | METP, Mapns, Co-
nabopaTopHasi | TenbHas Bnax- Hayuntb: onpe- | TenbHOW BNAXHOCTU LENCTBUSI B HOBOM AOCTVXKEHWIA HAyKM U | CyA C BOAOW
paboTa HOCTb BO34yXa. | AensTb no Ta- BO34yXxa. y4yebHOM MaTepuane B | TEXHOMOMWI Ans fanb-

®opmyna ang
pacyéta OTHO-
CUTENbHOW
BNAXHOCTH BO3-
ayxa. Touka po-
Cbl. BonocHomn
rMrpoMeTp.
3HayveHune
BIAXKHOCTU BO3-
AyXa ANs XKn3-
HeaesTeNbHOCTY
yesnoseka. Pe-
LEeHNe 3aaau.
®poHTanbHas
nabopatopHas
pabota «M3me-

6nuue nnot-
HOCTb HaCbILLEH-
HOro napa npw
pasHoW Temne-
paType; aHanu-
3MpoBaTb
YCTPOWCTBO U
NPUHLMN aen-
CTBUS NCKUXPO-
MeTpa, BOSOC-
HOro rUrpome-
Tpa; u3mepsThb
OTHOCUTENbHYIO
B/I@XXHOCTb BO3-
Ayxa; aHanuau-
poBaTb BMSHWE

YMemb: n3mepatsb OT-
HOCWUTENbHYIO BRaX-
HOCTb BO34yXa C no-
MOLLLbIO NMCUXPOMETPA;
06BACHATL 3aBUCK-
MOCTb OTHOCUTE/bHOIA
BNIAXXHOCTM BO3AyXa
OT TemMnepaTypsbl

COTpYAHUYeCTBE C
yuntenem.
Mo3HaBaTeNbHbIE:
onpeaensTtb NOHATKS,
MCNob30BaTb 3HAKO-
BO-CMMBOJIMYECKME
CpencTea, B TOM YUC-
Ne MOAENN U CXEMBI,
NS peleHns 3a4ay

HeMLero pasBuTus
4yenoBeyeckoro 06-
LecTsa

vi1d0d ’5 VihOL

WIUNEUD



6L

lMpodoskeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Vlc6nonb303auue
cofepxaHue ypoKa MpeaMeTHble pesynbTaTh o6opyaoBaHus
pesynbTarbl PerynsiTusHole JiuunoctHble
KoMMyHMKaTHBHbIE pesynbTatbl
Mo3HaBaTesibHbIE
PEHME BNAXHO- | BMIAXHOCTW BO3-
CTV BO3ayxa» AyXa Ha Xu3He-
[eaTenbHOCTb
yenoseka
Pasgen 5. TEN/IOBbIE CBOVMCTBA YXXWAKOCTEM, FA30B U TBEPAbIX TEN (4 u)
CBa3b Mexay | 3aBMCMMOCTb CdopmupoBaTb | 3Hamb: NOHATUS Uae- | PerynsiTuBHble: yun- | Y6eXxaEHHOCTb B BO3- | [leMOHCTpauusa
napamMeTpaMu | AaBneHus rasa | 3HaHuS 06 uae- | anbHOro rasa; u3oTep- | TbiBaTb BblAENEHHbIE MOXHOCTM No3HaHusg | «U3MeHeHue
COCTOSIHUSA ra- | AaHHOW MacChl anbHOM rase, ra- | MM4yeckoro, usobap- yUuTENEM OPUEHTUPLI | MpUpOabI AaBsieHus rasa
3a. lNpumMeHe- | OoT 06bEMa NpU | 30BbIX 3aKOHAX. | HOro0 U U30XOPHOro LENCTBUSI B HOBOM C U3MEHEeHneM
HWe rasos MOCTOSIHHOW HayunTb: uccne- | npoueccos; dopMynu- | y4yebHOM MaTepuane B o6bEémMa npun
TeMmneparype. [O0BaTb ANs rasa | poBKY 3aKOHOB BoM- | cOTpyAHM4ecTBe C NOCTOSAHHOM
Ipacmk nony- AQHHON Macchl ns — MapwvoTTa, yunTenem. Temnepatype»:

YEHHOW 3aBUCK-
mMocTun. Obbsic-
HEeHWe 3aBUCU-
MOCTM Ha
OCHOBE MOJoXe-
Hu MKT. 3aBu-
CUMOCTb 06bEMa
rasa JlaHHoi
Maccbl OT ero
TeMnepaTypbl
MPY MNOCTOSIHHOM
[aBNEHWN, [aB-

3aBMCUMMOCTMU:
[laBNeHns oT
06béma npu no-
CTOSIHHOM TEM-
nepartype, 06bé-
Ma OT TeMmnepa-
Typbl Npu
NMOCTOSIHHOM
NlaBNeHUN, NaB-
NEeHust OT Temne-
paTypbl Npu no-
CTOSIHHOM 06bE-

len-roccaka, Wapns,
rpaHMLbl MPUMEHMMO-
CTN JaHHbIX 3aKOHOB.
YmMems: onuckiBaTh
9KCNEPUMEHTBI, Noa-
TBEpXXAAloLMe 3aKo-
Hbl bons — MapwuoT-
Ta, Ment-JTroccaka,
LWapns; obbacHATb
rasoBble 3aKOHbI Ha
OCHOBE MOJIOXEHNI
MKT

Mo3HaBaTeNnbHbIE:
onpenenstb NOHATMHS,
MCMOMb30BaTb 3HAKO-
BO-CMMBOJIMYECKME

CpeacTBa, B TOM YuC-
ne MOAENN U CXEMbI,
AN pelleHns 3aaay

JaTymnK gasne-
HUS, JaTYNK TEM-
nepaTypbl, WTa-
TUB, cocyn ans
AEMOHCTpaummn
ra3oBbIX 3aKO-
HOB, Hacoc.
JeMoHcTpauums
«/N3MeHeHue
AaBnieHus rasa
C U3MEHeHueM
TeMnepaTtypbl
NP1 NOCTOSH-
HOM

WIANEND
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PerynstusHble
KoMMyHUKaTUBHbIE
MNo3HaBaTenbHbIE

pesynbTaTbl

lMpodoskeHue
MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)
Llenesas YHuBepcanbHble yuyebHble gencteus (YY)
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl JInuHocTHbIE

NeHus rasa aaH-
HOM Maccbl OT
TEeMnepaTypsl
MpW NOCTOSIHHOM
obbéme. Mpaduk
KaXxaoro npo-
Lecca. Obbsic-
HEHME KaXaoro
npouecca Ha oc-
HOBE MONoXe-
HuiA MKT. Mpu-
MEHEHWE ra3oB
B TEXHUKE

Me; 06bACHATD
3TV 3aBUCUMO-
CTM Ha OCHOBE
MOSIOXXEHWIA
MKT; npumeHaTb
NoNy4YeHHble
3HaHWA K pelue-
HUWIO 3aZau

o6béme»: nart-
UMK AaBNEHMS,
[aTYMK TEMNepa-
TYpbl, WTATHB,
cocya ans ae-
MOHCTpauuu ra-
30BbIX 3aKOHOB,
NMHeliKa, cocya C
BOAOW, CNMMPTOB-
Ka.
OdeMoHcTpauus
«N3MmeHeHue
obbéMa rasac
M3MEHEHUeM
TeMnepartypbi
Npyn NOCTOSIH-
HOM faBne-
HUM»: 1aTYNK
[aBneHus, aAat-
UMK Temnepary-
Pbl, WUTATKB, CO-
Cya ANst AEMOH-
CTpauum ra3oBblx
3aKOHOB, NNHEN-
Ka, cocya C BO-
A0, CNpTOBKA

vi1d0d ’5 VihOL

WIUNEUD
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lMpodosikeHue

Tema

OcHOBHoOe
cogep)xaHue

LleneBas
YCTaQHOBKA
YPOKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTtbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3syJsibTaThbl
PerynsitTusHble
KOoMMyHuKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ysbTathl

Ucnonb3oBaHue
ob6opyaoBaHus

Pazpen 7. SNNEKTPUYECK

Wil TOK (14 u)

Cuna Toka. AM-

Cuna ToOKa. Yc-

CdopmmpoBatb

3Hame: onpepeneHune

PerynsatusHble: nna-

CaMocToaTeNIbHOCTL B

JlaTumk ToKa, am-

nepmeTp. Jla- | noBHOe 00603Ha- | 3HAHUA O CUNe | CUAbI TOKA; eanHULY HUPOBaTb CBOW feu- npuobpeTeHnn HOBLIX | NepMeTp
b6opaTopHas YeHWe M eauHu- | TOKa, Npubope | M3MEpEeHWst CUMbl TOKA | CTBMS B COOTBETCTBMM | 3HAHWIA U NpaKTuye- AByxnpeaenb-
pabota N2 5 Lia Cunbl TOKa. ANs u3MepeHns | v eé punyeckni C NOCTaBNIEHHOM 3afa- | CKUX YMEHWIA HbIA, UCTOYHMK

[loNbHblE 1 CWNbl TOKa. CMbICN; hOpMyNy ANst | Yel U yCroBusSMU eé NUTaHKS, KOM-

KpaTHble eanHu- | HayuuTb: onpe- | onpeaeneHuns Cunbl peanusauuu. MAekT NPOBOAOB,

Lbl CWbl TOKa. [enaTtb UeHy Ae- | Toka; npubop ans u3- | No3HaBaTesNbHbIE: pe3ncTopbl,

AmnepmeTp — NEeHNs LWKanbl MepeHUst CUAbl TOKa; OCyLLeCTBNATb (huKca- KoY

npubop ana u3- | amnepmeTpa; npasuna paboTbl € LMI0 MHGOpMaLmm 06

MepeHUs CUbl U3MepsTb Cuny npubopom. OKpYy>XatoLem Mupe ¢

TOKa, cnocob TOKA Ha pa3nny- | YMemn: N0NMb30BaTb- | MOMOLUbI UHCTPY-

€ro noakove- HbIX y4acTKax cs amnepmeTpoM Ans | MeHToB UKT.

HWS B Lenb. Jla- | aNeKTpUYECKoi | onpeaeneHns cunbl KoMMyHUKaTHBHbIE:

bopaTtopHas pa- | uenu, 3anucbl- TOKa B Lienu; OLeHu- OpraHn30BbLIBaTb

6ota N2 5. BaTb Pe3ynbTaT C | BaTb pe3yNbTaTbl U3- yuebHoe coTpyaHuye-

«Cbopka 3nek- | yyétom norpew- | MepeHun; NpUMEHSTb | CTBO U COBMECTHYHO

TPUYECKOW Lenu | HOCTV u3Mepe- | opMyny ans pacyéta | AesTenbHOCTb C yuu-

N n3MepeHune HUS CUIbl TOKA TeNleM U CBEPCTHUKA-

CUNbl TOKA Ha Mu; paboTaTb UHAMBK-

pa3nNyHbIX eé [YyanbHO U B rpynne

y4dacTkax»
2nekTpuye- AneKTpuyeckoe CcdopmupoBatb | 3Hamb: onpefeneHne | PerynsitTuBHblie: nna- | CaMoCTOSTENbHOCTb B | [laTumk Hanps-
CKOEe Harpske- | HanpshKeHue. 3HaHWS O HanNps- | HaNPSXKEHWS; €AUHU- | HUPOBATb CBOM Aeil- NpUoBpEeTEHUM HOBbIX | XEHWS, BONbT-

WIANEND

v1>0d '5 VIhOL
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lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Vlcsnonbsosauue
coaep)xaHue ypoka NpeaMeTHbie pesysIbTaTLI N oobopyAoBaHuA
pesynbrartbl PerynsiTueHbie MHHOCTHEIE
KOMMYHMKaTMBHbIe pesynbTathl
MNo3HaBaTenbHbIE
Hue. BonbT- YcnosHoe 060- | xeHuu, npubo- Lly U3MepeHus Hanps- | CTBUSI B COOTBETCTBMM | 3HAHWIA M NpaKTUye- METp AByXnpe-
MeTp. 3HayeHue 1 ean- | pe ANs U3Mepe- | XKeHus u ee pusnye- C NOCTaBNEHHOM 3aAa- | CKUX YMEHUN [eNbHbINA, UCTOY-
NabopaTopHas | HUUA Hanpsbke- | HUS Hanpske- CKWMI CMbIC; OpMy- | Yel W yCnoBusiMu eé HUK MUTaHWKS,
pabota NO 6 Hua. BonbTMmeTp, | HUA. ny png onpepaenexHus peanusauuu. KOMMNEKT NpoBO-
€ro HasHayeHue | HayuuTb: pac- HanpskeHus; npubop | Mo3HaBaTesbHbIE: [0B, PE3NCTOPbI,
1 cnocob noa- CUMTLIBATL 3Ha- | AN U3MEPEHNS Ha- OCyLLEeCTBNSATb duKca- KoY
K/TIOYEHNS B yeHus Guanye- | NpsHKEHUS; Npasuna LMo nHdbopmMaummn 06
uenb. JTabopa- | CkMX BENMYMH, paboTbl C NpM6OPOM | OKpYyXaloLeM MUpe C
TOpHas paboTa | BXoAsLMX B YMemb: Nonb30BaTh- | NOMOLLbIO MHCTPY-
NQ 6. «M3mepe- | dopmyny Hanmps- | € BONbTMETPOM And | MeHToB UKT.
HWe Hanpsxe- XEHUs; n3me- onpegenexus Hanps- | KOMMyHuMKaTUBHbIE:
HUS Ha pa3fMy- | pATb Hanpsxe- XXEHUS B LMK, OLEHN- | OPraHW30BbIBaTb
HbIX y4acTKax HWS Ha pa3nuy- | BaTb pe3ynbTaThbl U3- yuyebHoe coTpyaHuye-
3MEKTPUYECKON HbIX Y4acTKax MepeHWUI; NPUMEHSTb | CTBO U COBMECTHYIO
uenu» aneKTpuyeckon | dopMmyny Ans pacyeTa | AEATENbHOCTb C yyu-
Lienu; 3anucbl- HanpsHKeHns TEeNeM U CBEPCTHUKA-
BaTb pe3ynbTar C MuW; paboTaTtb WHAMBK-
y4€TOM norpetw- [yanbHO U B rpynne
HOCTW nU3Mepe-
HUS
ConpoTtuene- | 3aBMCMMOCTb CdopmupoBaTtb | 3Hamb: onpeaeneHne | PerynatuBHble: yun- | CaMocTosTeNbHOCTL B | [léMOHCTpaums
HWEe NPOBOAHU- | CUAbI TOKA OT 3HaHUs 06 3neK- | 3NeKTPUYECKOro Co- TbIBaTb BblAENEHHbIE npuobpeTeHnn HoBbIX | «Uccnenosa-

ka. 3akoH OmMa
ANS yyacTka
uenu

Hanps>KeHUA Ha
Y4acCTKeE uenu
Npwv NOCTOSAH-

TPUYECKOM CO-
NPOTUB/EHUN,
3akoHe Oma.

NPOTUBNEHUS; €ANHU-
Lly M3MepeHus comnpo-
TUBNEHUS N e€ Pusm-

yUMTENEM OPUEHTMPDI
AENCTBNS B HOBOM
y4ebHOM MaTepuane

3HaHWI W NpaKTUYe-
CKUX YMEHWUW

HUe 3aBUCHUMO-
CTH CUJIbl TOKA
B NPOBOAHMKeE
OT Hanps-

vi1d0d ’5 VihOL

WIUNEUD
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lMpodosikeHue

Tema

OcHOBHoOe
cogep)xaHue

LleneBas
yCTaHOBKa
YPOKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3ynbTaTthl
PerynsiTusHble
KOoMMyHuKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ysbTathl

Ucnonb3oBaHue
ob6opyaoBaHus

HOM COnpoTMB-
neHunun. Conpo-
TUB/IEHWE Npo-
BOAHMKA. YC-
NIOBHOE
0603HaueHne u
eiMHMLa conpo-
TvBneHus. MNpu-
poJa 3neKTpu-
4eckoro conpo-
TUBJIEHUS.
3aBUCMMOCTb
CUNbl TOKA

OT conpoTuene-
HUS yyacTKa Le-
My Npu NOCTO-
SIHHOM Hanps-
YXEHUM Ha 3TOM
yyacTtke. 3aKoH
Oma ans yyacr-
Ka uenwu. Pelue-
HWe 3aaay

HayuuTb: uccne-
[0BaTb 3aBUCK-
MOCTW: CW/bl TO-
Ka OT Hanpse-
HUS Ha y4yacTke
Lenu npw no-
CTOSIHHOM CO-
NPOTUBIIEHUM;
CWUNbl TOKA OT
CONpPOTUBIEHUS
yyacTka uenw
Mpy NOCTOSAH-
HOM Hanpsxe-
HUW Ha 3TOM
yyacTke; 0bbsic-
HATb NMPUYKNHY
BO3HWKHOBEHMS
CONpOTUBIEHUS
B NPOBOAHMKAX;
paccunTbiBaTb
3HaYeHus Besin-
YMH, BXOASALLMX
B 3aKoH OMa
ANs yyacTka
uenm

yeckuit cmbicn; dop-
MYSIMPOBKY 3aKOHa
Oma ans yyactka ue-
nm.

YMemb: 06bACHATD
MPUYMHY BO3HMKHOBE-
HUS CONPOTUBNEHMS;
onpeaensTb U CpaBs-
HWBaTb CONPOTUBIIE-
HUS METaNINYECKUX
MPOBOAHMKOB MO rpa-
(VKy 3aBUCUMOCTK
CUANbI TOKA OT Hanps-
XXEHWS; BbIYNCNSATD
HEW3BECTHble BENNYM-
Hbl, BXOASLME B 3a-
KoH OMa ans yyactka
uenwu

B COTPYAHWUYECTBE C
yuntenem.
Mo3HaBaTesNbHbIE:
onpenensTtb NOHATMHS,
MCMoMb30BaTb 3HaKO-
BO-CMMBOJIMYECKME
CpeacTea, B TOM YUC-
ne MOAENN U CXEMbI,
AN peLleHns 3aaad

WEHUSI»: [aTumK
TOKa, AATUYMK Ha-
NPSXKEHNS, pesn-
CTOp, peocTar,
UCTOYHMK NUTa-
HUSI, KOMMNEKT
MpOBOAOB, KoY

WIANEND

v1>0d '5 VIhOL
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lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
pe3ynbTathbl
KOMMYHMKaTMBHbIe
Mo3HaBaTesibHbIE
JlabopatopHasi | JlabopaTtopHasi Hayuntb: usme- | YMems: cobupatb PerynatusHble: nna- | CaMoCTOATENbHOCTb B | [aTumK TOKa,
pabota NQ 7 pabota N 7. PATb CONPOTMB- | 3NEKTPUYECKYIO Lienb HUPOBATb CBOW Jeu- NpMoBpeTEHNM HOBLIX | AATYMK Hanpske-
«W3mepeHmne co- | neHne nposo- MO 3NEKTPUYECKON CTBUSI B COOTBETCTBUW | 3HAHWIA U NpaKkTuye- HUS, amnepMeTp
NPOTUBNEHUS [HVKa NpY MO- | CXEME; MONb30BaTbCs | C MOCTABMEHHOM 3aAa- | CKMUX YMEHUIA AByXripeaenb-
MpPOBOAHMKA MpW | MOLLM N3MepuTebHbIMU yel n ycnosusmu eé Hblii, BOSIbTMETP
MOMOLUM BOSIbT- | BOMbTMETpA M npubopamun Ans onpe- | peanu3aumu. AByXxnpeaenb-

MeTpa 1 amnep-
MeTpa»

aMnepmeTpa

AeneHna conpotuene-
HNA NpOBOAHUKA

lNMo3HaBaTesbHbIE:
OCyLLeCTBNATb (huKca-
LMI0 MHGOopMaLumm 06
OKpY>KatoLieM mMupe ¢
MOMOLLbIO UHCTPY-
mMeHTOB UKT.
KoMMyHUKaTHBHbIE:
OpraH130BbIBaTb
yyebHoe coTpyaHuYe-
CTBO ¥ COBMECTHYIO
[esTeNbHOCTb C yuu-
TeNeM U CBEPCTHUKA-
Mu; paboTaTb UHANBK-
[yanbHO U B rpynne

HbI, PE3UCTOPbI,
WCTOYHMK NWnTa-
HWS, KOMNNEKT
NpOBOAOB, KoY

Pacuét conpo-
TUBMEHWSI Npo-
BOAHMKA.
PeocTtaThl.
Jlabopatop-

YaenbHoe co-
NpoTUBNEHNE
NpOBOAHMKA. 3a-
BUCUMOCTb CO-
NPOTUBNEHUS

CdopmuposaTb
3HaHUSA O pac-
yéTe ConpoTue-
NeHns NpoBoa-
HUKa.

3Hameb: onpepenexve
YAENbHOro ConpoTmBe-
NeHNs NPOBOAHWKA;
€AVHULY U3MEepeHuns
YAENBLHOro ConpoTuB-

PerynaTtusHbie:
MNaHMpoBaTb CBOM
AEeNCTBMS B COOTBET-
CTBWM C NOCTaBJIEH-
HOM 3aAauyeit 1 ycno-

CaMoCTosITENBHOCTL B
nprMobpeTeHnn HOBLIX
3HaHWW U NpaKTuye-
CKUX YMEHWUW

JaTumk ToKa,
peocTaT, UCToY-
HUK MUTaHKS,
KOMM/IEKT NPOBO-
A0B, KoY

vi1d0d ’5 VihOL
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lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Ucnonb3oBaHue
copepxaHue ypoka MpeameTHble DeaynbTaThl o6opynoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOMMYHMKaTMBHbIe pesynbTathbl
Mo3HaBaTesibHbIE
Has pabo- MPOBOAHMKA OT HayunTb: uccne- | neHus NpoBOAHMKA U | BUAMK €€ peanunsa-
TaNe 8 €ro yAenbHoro AOBaTb 3aBUCU- | ee PU3MYECKMi Lnn.
COMpPOTUB/EHNS, | MOCTb COMpO- cmbicn; popmyny ans | NMo3HaBaTesnbHbIE:
ANVHBI NPOBO- TUBNEHUS Npo- pacyéTa ConpoTuBMe- | OCYLEeCTBAATbL (uKca-
[HVKa ¥ NNowWa- | BOAHWKA OT €ro | HWS NPOBOAHMKA. umMto nHdbopmMaummn 06
[V ero nonepey- | yaenbHoro co- YMemb: BblUNCNSATD OKpY>KatoLieM mMupe ¢
HOrO CeYeHus. NPOTUB/IEHUS, | CONPOTUBNEHME NpPO- MOMOLLbIO UHCTPY-
Peocrtathl. LNWHBI MPOBO- BOAHWKA; 0OBACHATL mMeHTOB UKT.
YcTponcTeo AHVKA ¥ NAOWa- | YyCTPOMCTBO U NpuH- | KOMMYHMKaTUBHbIE:
MON3YHKOBOIO | AW ero nornepey- | uun AeiCTBUS peocTa- | YMEHWe OpraHn30Bbl-
peoctata n 060- | HOro ceyeHus; Ta; perynupoBaTtb Cu- | BaTb y4ebHOe coTpya-
3Ha4eHWe ero Ha | BbIYUCNIATb CO- Ny TOKa B LEnu ¢ no- HWUYeCTBO MU COBMECT-
cxeme. Jlabopa- | NpoTuBneHne MOLLbIO peocTaTa HYIO AesTeNbHOCTb C
TOpHas pabo- NPOBOAHWKA; YYUTENEM M CBEPCTHM-
Ta N2 8. «Pery- | 06bACHATH Kamu; pabotaTb UHAM-
NMPOBAHUE CAMbI | YCTPOMCTBO U BUAYasIbHO 1 B rpynne
TOKa B Lenu ¢ NpUHLMN aen-
MOMOLLbIO peo- | CTBUSA peocTaTa;
CcTaTta» perynvpoBsaTb
Cuny ToKa B Le-
M1 C MOMOLLbIO
peocTaTa
Mocneposa- Mocneposatens- | ChopmmpoBaTb | 3Hamb: 3aKOHbI MO- PerynatusHble: nna- | CaMOCTOATENLHOCTL B | [laTumK TOKa,
TesbHOe Co- HOe COeAMHEHVE | 3HaHWS 0 3aKO- | CleAoBaTeNbHOMO CO- | HUPOBaTb CBOW fen- MPUOBPETEHUM HOBbLIX | AAaTYMK Hanpsxe-

WIANEND
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lMpodoskeHue
MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)
Llenesas YHuBepcanbHble yuebHble geiicteusa (YY)
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
pe3ynbTatbl
KoMMyHuKaTUBHbIE
Mo3HaBaTesibHbIE
eanHeHne npo- | NPOBOAHUKOB. Hax nocnegosa- | eaMHeHWs NPOBOAHM- CTBMS B COOTBETCTBUM | 3HAHMN U NpaKTuye- HWS, amnepmeTp

BOAHWKOB. [la-
6opaTopHas
pabota N2 9

Cvna ToKa, Ha-
NpsiXeHne u co-
NPOTUBNEHVE B
Llenu 1 Ha oT-
JleNTbHbIX eé
yyacTkax npu
nocneaoBaTenNb-
HOM coeavnHe-
Huu. Jlabopatop-
Has paborta N2 9.
«M3yyenune no-
CnepoBaTenbHo-
ro coeumHeHus
NPOBOAHMKOB>»

TEeNbHOro coeau-
HeHWs NpoBoa-
HWKOB.
HayuuTb: nccne-
[oBaTb nocne-
foBaTesibHoe
coeAnHeHune
NPOBOAHWKOB;
U3MepsTb Cuny
TOKa W Hanps-
XXEHWe; BblYmnC-
NATb COMPOTUB-
NeHve npoBsoa-
HMKa

KOB.

YMemb: 06bACHATD
0cobeHHOCTM nocne-
J0BaTENIbHOMO Coeau-
HEHMS NPOBOAHMKOB;
MPUMEHSATb 3aKOH
Oma and yyactka ue-
MW 1 3aKOHbI Nocne-
J0BATENIbHOMO Coeau-
HEHWS ANS peLleHns

3afay; cobupaTtb

3NEKTPUYECKYD LieMnb
¥ NPOBEPATb 3KCNEpPU-
MEHTaNbHO 3aKOHO-
MepHOCTM NnocneaoBa-
TENbHOr0 COEANHEHUS

C NOCTaBNEHHON 3aja-
yeil 1 ycnoBusMmu eé
peanusaumu.
Mo3HaBaTeNbHblE:
OCyLLEeCTBNSATb duKca-
LMo nHdbopmMaummn 06
OKpYXXatoLLleM Mupe ¢
MOMOLLbIO UHCTPY-
MeHTOoB UKT.
KoMMyHukaTus-
Hbl€: OpraH130BbI-
BaTb y4ebHoe coTpya-
HUYECTBO U COBMECT-
HYI0 AeATEeNbHOCTb C
yumTenem u ceep-
CTHWKaMu; pabotaTtb
WHAVBUAYANBHO U B
rpynne

CKUX YMEHWUI

AByXnpeaenb-
HbliA, BONbTMETP
AByXnpeaenb-
HbIiA, Pe3ncTopbl,
WCTOYHMK NUTa-
HWS, KOMNNEKT
NpoBOAOB, KoY

MapannensHoe
coeavHeHune
MPOBOAHWKOB.
JlabopaTopHas
pabota N2 10

MapannensHoe
coefiMHeHne
NPOBOAHMKOB.
Cuna TOKa, Ha-
Mps>KEHWeE 1 Co-
NpOTUB/IEHNE B

CchopmupoBaTb
3HaHMS 0 3aKo-
Hax napannesnb-
HOro coeaunHe-

HWUSI MPOBOAHM-

KOB.

3Hamb: 3aKOHbI Na-
pannenbHoro coeau-
HEHMS NPOBOAHMKOB.
YMemb: 06bSICHSATD
0cobeHHOCTM napan-
NeSIbHOro COeANHEHNS

PerynstusHble: nna-
HMPOBAaTb CBOW Jeu-
CTBUSI B COOTBETCTBUM
C NOCTaBNEHHOW 3ada-
yel n ycnosusmu eé
peanusaumm.

CamocToATensHOCTL B
nprMobpeTeHnn HOBbIX
3HaHUM M NpaKTUye-
CKMUX YMEHMWIA

[laTumk ToKa,
[aTYMK Hanpsxe-
HWS, aMNepMeTp
ABYyXnpeaenb-
Hblii, BOSIbTMETP
ABYyXnpeaenb-

vi1d0d ’5 VihOL
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lMpodoskeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHoOe yCTaHOBKa MeTanpeameTHble Ucnonb3oBaHue
MKaAHU BaHusA
COREpXaHue ypoka MNpenmerbie pesynbTaThbl o6opyAoea
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KoMMyHuKaTUBHbIE pesynbtarthl
Mo3HaBaTesnbHblE
Lienn n Ha oT- HayunTb: uccne- | npoBoaHMKoB; npuMe- | NMo3HaBaTesNbHbIE: HbIiA, PE3UCTOPbI,
[enbHbIX eé [l0BaTb napan- HATb 3akoH OMa ans OCyLLeCTBNATb uKca- NCTOYHUK MUTa-
y4yacTkax npu nenbHoe coeau- | yyacTka Lenu u 3ako- | umo nHdopmaumm 06 HUA, KOMMNNEKT
napannenbHoM HEHWEe NpoBOA- | Hbl NApannenbLHOro OKpYy>KatoLLem Mupe NMpOBOAOB, K04
coeiMHeHun HUKOB; CcoenHeHna ans pe- | C NOMOLLbIO UHCTPY-
NpOBOJHUKOB. U3MepATb cuny WeHus 3aaay; cobu- MeHTOoB UKT.
JNabopatopHas TOKa M Hanps- paTb 3NEKTPUYECKYIO KoMMyHuKaTUBHbIE:

pabota N? 10.
«M3yyeHune na-
pannenbHoro
coeiMHeHns
NPOBOAHMKOB»

KEHWE; BblumnC-
NATb COMPOTMB-
NeHne NpoBoA-
HUKa

Lenb 1 NpoBeEpSTb
3KCNepUMeHTasNbHO
3aKOHOMEpPHOCTH Ma-
pannenbHoro coeam-
HEHWUS!

OpraH130BbIBaTb
yyebHoe coTpyaHu-
4eCcTBO M COBMECT-
HYI0 AeATeNbHOCTb C
yuuTenem u ceep-
CTHUKaMu; pabotatb
WHAVBUAYANBHO U B
rpynne

Pabota 1 molu-
HOCTb 3NeKTpy-
YeCcKoro ToKa.
3akoH [xoy-
na — JleHua.
NabopaTopHas
pabota N2 11

Pabota 1 moul-
HOCTb NEeKTpU-
YecKoro Toka.
EanHnubl pabo-
Thl ANEKTpUYe-
CKOro ToKa:
1%, 1Bt yu
1 kBT * 4, eanHu-
Lia MOLLIHOCTH
3NEKTPUYECKOro

CdopmumposaTb
3HaHus1 0 pabo-
T€ 1 MOLLHOCTK
3NEeKTPUYECKOro
TOKa, 3aKOHe
[xoyna — JleH-
ua.

HayunTb: 0bbsic-
HATb SIBNEHNe
HarpeBaHus

3Hameb: onpepenexne
paboTbl ¥ MOLLHOCTY
3M1EKTPNYECKOrO TOKa;
€OVHULbI M3MEpEHNS
paboThbl 1 MOLLHOCTY
3NEKTPUYECKOro TOKa
1 UX HU3NYECKniA
cMbIcn; dopmyny Ans
onpeaenexuns pabotbl
Y MOLLHOCTM 3NEeKTpU-

PerynsatuBHbie: nna-
HUpOBaTb CBOW AeM-
CTBUSI B COOTBETCTBUM
C NOCTaBNEHHOW 3aja-
yel n ycnosusmu eé
peanusaumm.
lNMo3HaBaTesbHbIE:
OCYLLECTBNSATb (UKCa-
LMI0 MHGOpMaLmmn 06
OKpY>KaloLLEeM MUpe C

CamocToATeNbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWI 1 NpaKkTUye-
CKMUX YMEHWIA

JlaTumk TOKa,
AaTUMK Hanpsxe-
HWS, aMnepMeTp
AByxnpeaenb-
HbliA, BONbTMETP
AByxnpeaenb-
HbII, NaMMNoYKa,
WCTOYHMK NuTa-
HWS, KOMMIEKT
NPOBOAOB, K/toY

WIANEND
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lMpodoskeHue

LleneBas

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
KOMMYHMKaTMBHbIe pesynbTathl
Mo3HaBaTesibHbIE
Toka: 1 BT. CyéT- | NnpoBOAHMKA 4ecKoro Toka; npubo- | NOMOLLBIO UHCTPY-
UMK INEeKTpUde- | 3NeKTPUYECKMM | pbl AN U3MEpPEHUs MeHTOB UKT.
CKOMN 3HEPruu. TOKOM; paccuu- | pabotbl, hopmynn- KoMMyHUKaTHBHbIE:
HarpesaHue TbIBaTb 3Haye- POBKY 3aKOHa [JXoy- | OpraHu30BblBaTb
NPOBOAHVKOB HUS dmsnyeckux | ns — JleHua. yyebHoe coTpyaHuYe-
3NEKTPUYECKUM | BENIMYMH, BXOAS- | YMemb: 0ObACHATD CTBO M COBMECTHYIO
TOKOM. 3aKOH WmMx B OpPMYNy | SBNEHWE HarpeBaHWs | AEATENbHOCTb C y4u-
[oxoyns — JleH- | paboTbl ¥ MOLL- | MPOBOAHWKA 3MEKTPU- | TENEM U CBEPCTHUKA-
ua. JTabopatop- | HOCTW 31EeKTPU- | YECKUM TOKOM; pac- Mu; paboTaTb MHAMBK-
Has paboTa 4eCcKoro ToKa, CYMTBIBaTb 3HAYEHNS AYyanbHO U B rpynne
N 11. «M3mepe- | 3aKoH [Koy- (hU3NYeCKUX BENNYMH,
Hve paboTbl 1 na — JleHua; BXOASALUMX B (POPMYbI
MOLLHOCTM 3/1eK- | Uccnegosatb 3a- | paboTbl M MOLHOCTM
TPUYECKOro To- | BUCUMOCTb TEM- | 3NIEKTPUYECKOr0 TOKa,
Ka» nepaTypbl npo- 3aKoH [xoyna —
BOAHMKA OT CU- JleHua
Nbl TOKA B HEM
Paszpnen 8. 9JIEKTPOMATHUTHDIE ABJIEHUA (7 4)
MoCTOosiHHbIE MoCTosAHHbIE CdopmupoBaTtb | 3Hamb: onpeaeneHve | PerynsituBHble: PasBuTue no3HaBea- OdeMoHcTpauusa
MarHuTbl. Mar- | marHutbl. ECTe- | 3HaHWS1 O MOCTO- | MOHSATWIA: CEBEPHbIN U | YUMTLIBATb BbiAENEH- | TENbHOrO MHTepeca K | «A3MepeHue

HUTHOE none

CTBEHHbIE W UC-
KYCCTBEHHbIE
MarHuThbl. Ha-
MarHu4mMBaHue

SHHbIX MarHuTax,
MarHWTHOM none.
HayunTb: Ha-
bnopath B3au-

IOXKHBIM MarHUTHbIE
Montoca, MarHUTHoOE
Mone, IUHUN MarHuT-
HOW MHAYKLMK, Kak

Hble y4nTenem opu-
EHTUPbI AENCTBUSA

B HOBOM y4YeHbHOM
MaTepuane B COTpyA-

u3snke.
Y6e)xaéHHOCTb B BO3-
MOXXHOCTW MO3HaHUA

npupoabl

nons NocTosiH-
HOro MarHuTa»:
AATYMK MarHuT-
HOro nons, no-
CTOSIH-

vi1d0d '5 VihOL
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lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHOBHoOe yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxaHue ypoKa MpeaMeTHbie DesynbTaThi o6opyaosaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOMMYHMKaTMBHbIe pesy/ibTarhl
NMo3HaBaTeNnbHblE

Xenesa B Mar- MOAENCTBME MO- | B3aMMOAENCTBYIOT MO- | HAYECTBE C yuuTe- HbIA MArHWT no-
HUTHOM rone. CTOSIHHbIX Mar- | CTOSIHHblE MarHWTbl. neM. JTOCOBOW
MarHuTHble No- | HUTOB; onpeae- | YMemb: 06bACHATL Mo3HaBaTenbHblE:
nioca. Bsaumo- | naTb nontoca B3aUMOAENCTBIE NOo- OnpefensiTb NOHATUS;
QeNCTBME Mar- NMOCTOAHHBIX CTOSIHHbIX MarHUTOB; yCTaHaB/MBaTb aHa-
HWTOB. MarHuT- | MarHWTOB MO Ha- | aHaNM3MpPOBaTb U 7I0rUm; NOHMMaTbL pa3-
HOE rone. NPaBNEHWIO IN- | CTPOUTb KApTUHbI IN- | JIMYNS MEXAY MCXOA-
MarHuTHasa WH- HUN MarHUTHOIA HWWA UHAYKUMM Mar- HbIMK haKTaMun U ru-
AyKumMs. JIMHUM | MHAYKUMKM unn HWUTHOrO nons noTesamun Ans ux
MarHUTHOMN WH- HanpaBneHne 06bsICHEHMSI, Teope-
aykuuu. Ha- BEKTOpPa MarHuT- TUYECKUMU MOJENAMM
npaBnexue nu- HOM MHAYKLMM U peanbHbiMK 06bek-
HUN MarHUTHOM | MO WM3BECTHbIM Tamu
nHaykummn, Opn- nosocam mar-
HOPOAHOE Mar- | HWTa; CTPOUTb
HWTHOE none n3o06paxxeHuns

MarHUTHbIX MO-

NeW NOCTOSAHHbIX

MarHuToB C no-

MOLLbIO JIMHUI

MarHWTHOWN WH-

AyKUMK

NabopatopHas | JlabopaTtopHast | CopmupoBaTh | 3Hamb: O CYLECTBO- | PerynsaTuBHble: nna- | CaMOCTOSTENbHOCTb B | [JaTUMK MarHuT-

pabota N? 12.

pabota N 12.

3HaHMA O Mar-

BaHWN MarHUTHOro

HMPOBATb CBOW JeM-

npuobpeTeHnn HOBbIX

HOro nossi, no-

WIANEND
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lMpodoskeHue
MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)
Llenesas YHuBepcanbHble yuyebHble gencteus (YY)
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE

KoMMyHMKaTHBHbIE
Mo3HaBaTenbHblE

pesynbTaTbl

MarHuTHoe no-
ne 3emnu

«WN3yyeHne mar-
HUTHOMO Mons
NMOCTOSAHHbIX
MarHUTOB».
MarHuTHoe nosne
3emnun. Maruur-
Hble MOJIHOCHI
3emMnun. Maruur-
Hble aHOManuu.
MarHuTHble 6y-

pu

HUTHOM none
3eMnu.
HayuuTb: uccne-
[0BaTb CBOMCTBA
NMOCTOSAHHBIX
MarHuToB; Mony-
yaTb KapTUHbI UX
MarHWUTHbIX Mo-
new

nons 3emnu; ocoben-
HOCTW MarHWTHOro no-
ns 3eMnu.

YMemb: vccnenosaTtb
CBOMCTBA MOCTOSAHHbIX
MarHuTOB; Nnony4yaTb
KapTUHbI UX MarHuT-
HbIX Nosen

CTBUS B COOTBETCTBUM
C NOCTaBNEHHON 3aja-
yeil 1 ycnoBusMmu eé
peanusaumm.
Mo3HaBaTeNbHblE:
OCyLLEeCTBNSATb duKca-
LMo nHdbopmMaummn 06
OKpYy>KatoLleM Mupe C
MOMOLLbIO UHCTPY-
MeHTOoB UKT.
KoMMyHMKaTUBHbIE:
OpraH130BbIBaTb
yuyebHoe coTpyaHuye-
CTBO U COBMECTHYIO
AEATENbHOCTb C y4u-
TeNeM 1 CBEPCTHUKA-
Mu; paboTaTb MHAMBK-
AyanbHO W B rpynne

3HaHWA 1 NpaKTuYe-
CKUX YMEHWUI

CTOSIHHbIN Mar-
HWUT NOJIOCOBOM,
NMHeliKa n3mMe-

puTesbHas

MaruutHoe no-
Ne 3neKTpuye-
CKOIro TOKa

OnbIT pcTesa.
B3anMocBs3b
MarHUTHBbIX MO-
net n ABUXy-
LUMXCS 3NEKTpU-
YECKMX 3apsaoB.
MarHuTHoe none

CdopmuposaTb
3HaHUs O Mar-
HUTHOM none
3M1EKTPUYECKOrO
TOKa.

HayuuTb: npoBso-
[VUTb 3KCnepu-

3Hamb: CMNOBYIO Xa-
PaKTEPUCTUKY Mar-
HWTHOIO MONs; ornpe-
AeneHne Moayns vH-
AYKUMWU MarHUTHOro
nons; eé eamHuLy w3-
MepeHus.

PerynsaTuBHbie: yuu-
TbIBaTb BbIAENEHHbIE
yYUTENEM OPUEHTMPSI
QENCTBUA B HOBOM
y4yebHOM MaTepuane B
COTPYAHMUYECTBE C
yUnTENEM.

Y6exxaEHHOCTb B BO3-
MOXXHOCTU MO3HAHUS
npupoabl

OdeMoHcTpauusa
«U3MepeHme
MarHUTHOro
nons BOKpyr
NPOBOAHMKA C
TOKOM>: [JaTuuK
MarHUTHOro Mo-

ns, nBa

vi1d0d ’5 VihOL
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lMpodosikeHue

Tema

OcHOBHoOe
cogep)xaHue

LleneBas
YCTaQHOBKA
YPOKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3ynbTaTthl
PerynsiTusHble
KOoMMyHuKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ysbTathl

Ucnonb3oBaHue
ob6opyaoBaHus

NMPOBOAHWMKA C
TOKOM. [paBuno
bypasuuka. m-

nortesa Amnepa

MEHTbI, 10Ka3bl-
BatoLLMe cyLle-
CTBOBaHWE Mar-
HWUTHOrO Mnons
BOKpYr NPOBOA-
HUKA C TOKOM;
onpeaensiTb Ha-
npaBnexue nu-
HUN MarHUTHOW
WHAYKUMAM Mar-
HWUTHOrO rons
MOCTOSIHHOrO TO-
Ka, Ucnonb3ys
npasuno 6ypas-
ynKa

YMems: onpependrb
HanpaBneHne NIMHUN
MarHUTHOM MHAYKLMK
MarHuMTHOro nons no-
CTOSIHHOMO TOKa M Ha-
npaBneHue Toka B
MPOBOAHMKE NO npa-
BUNy 6ypaBunka

lMo3HaBaTe/bHbIE:
onpesensiTb NOHATUS;
yCTaHaBN1BaTb aHa-
n0rnmM; NOHMMaThL pas-
NNYNS MEXAY UCXOA-
HbIMK paKTaMu U ru-
notesamv ans ux
06bsACHEHMS, Teope-
TUYECKUMU MOLENSMM
U peanbHbiMK 06bek-
Tamu

LUTATMBA, KOM-
MNEKT NpOBO/OB,
MCTOYHMK TOKa,
K/toY

WIANEND
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9 Knacc
MnaHupyeMbie pe3ysbTaTbhl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOIO obLiero o6pasoBaHus (B coorBetcTBum ¢ ®rocC)
Llenesas YHuBepcanbHble yuyebHble gencteus (YY)
Tema OcHOBHOE yCTaHoBKa MeTanpeameTHble Wcnonb3oBaHue
coaepxxaHue ypoka MpeaMeTHble pesynbTaThl obopyaoBaHus
pesynbTarbl PerynaTueHble MnunocrHbie
pe3ynbTatbl
KoMMyHUKaTHBHbIE
Mo3HaBaTesibHbIE
Paspnen 1. 3SAKOHbl MEXAHUKU (25 4)
JNabopatopHas | OTHOweHuWe ny- | HayuuTb: uame- | YMems: onpeaenstb PerynatusHble: nna- | CamocrostenbHocTb B | LUTaTtne nabopa-
pabota NQ 1 TeW, Npoxoam- PATb YCKOpeHUEe | YCKOPEeHWe paBHO- HUPOBATb CBOW Jeu- MPUOBPETEHUM HOBbLIX | TOPHBbINA, MEXaHW-

MbIX TEJIOM 33
nocnegoatesb-
Hble paBHblE
MPOMEXYTKM
BpeMeHu. J1abo-
paTopHas pabo-
Ta N 1. «Mccne-
[OBaHWe paBHO-

Tena npu ero
paBHOYCKOpPEH-
HOM NpsAAMOSK-
HENHOM ABUWXe-
HUK

YCKOPEHHOIO ABUXeE-
HUS NpK NOMOLLM Ce-
KyHOOMEpa W NUHeN-
KMW; 3anucbiBaTb
MONYYEHHbIN pe3yb-
TaT B BUAE Tabnuubl;
hopMynu1poBaTh Bbl-
BOZ O BbIMO/IHEHHOM

CTBWSI B COOTBETCTBUM
C NOCTaBNEHHOW 3aaa-
yeil 1 ycnoBusMmu eé
peanusaummu.
KOMMyHMUKaTUBHbIE:
OpraHu13oBbIBaTb
yyebHoe coTpyaHuYe-
CTBO W COBMECTHYIO

3HaHW W NpakTUYe-
CKMX YMEHUIA

yeckas CKaMbsi,
6pycok nepeBsH-
Hbli, 3N1EKTPOH-
HbI/i CEKYHAOMEP
C AaTuMKamu,
MarHuToynpas-
nsieMble repko-
HOBblE AATYMKM

YCKOPEHHOI0 paboTe M aHanu3npo- | AEATENbHOCTb C yum- CceKkyHaoMepa

NPSAMOSIMHENHO- BaTb MONYYEHHbIE pe- | TeleM U CBepCTHUKa-

ro ABMXKEHUS» 3ynbTathl Mu; pabotaTb MHAMBK-

[YanbHO U B rpynne

[BmxeHne Te- | [BuxeHue Tena | HayunTb: uccne- | 3Hamb: NOHATUE paB- | PerynaTuBHbIE: yun- | CaMOCTOATENbHOCTL B | @POHTaNbHasA
na noa aeu- npy AeACTBUM [0BaTb 3aBUCU- | HOAENMCTBYIOWEN CU- | TbiBaTb BblAeNEHHbIE npuobpeteHnn HoBbIX | nabopaTopHas
CTBUEM He- CWNbl TPEHUSI. MOCTb CUNbl Tpe- | Jibl, CU/bl TPEHUS. YYNTENEM OPUEHTUPbI | 3HAHWW U NpaKTUYe- pa6ora N2 1
CKONMbKMX cuil. | TOpMO3HOM HUS CKOMbXEHUS | YMemsb: pellaTth 3aja- | AEUCTBMSI B HOBOM CKUX YMEHWUW «N3yueHune
O®poHTanbHble | NyTb. [IBWXEHWe | OT NAOLWAAM CO- | UM Ha ABWXEHMe Tena | ydyebHoM MaTepuane ABWXEHUA Tena
nabopaTopHble | CBA3aHHbIX TeN B | MPUKOCHOBEHWUS | noj AENCTBUEM He- B COTPYAHUYECTBE npu 4enNcTBumn
paboThbl BEPTMKANbHOM | T€N M CUAbl HOP- | CKOMBbKUX CU C y4uTenem. CUJ1bl TPEHUS»:

nnockoctu. [su-
XeHue CBsi3aH-

Ma/ibHOro AaB-
NEHNnA,; npume-

Mo3HaBaTenbHbIE:
onpenenstb NOHSATMHS,

AEPEBSIHHbI
6pycok, Habop
rpy30B,

vi1d0d '5 VihOL

WIUNEUD



€6

lMpodosikeHue

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Ucnonb3oBaHue
copepxaHue ypoka MpeameTHble DeaynbTaThl o6opynoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOMMYHMKaTMBHbIe pesynbTathbl
Mo3HaBaTesibHbIE
HbIX TeS1 B rOpU- | HATb MOMyYeH- 1CMosb30BaTh 3HAKO- MexaHu4eckas
30HTasIbHOM Hble 3HaHNA K BO-CMMBOJSINYECKME CKaMb$d, AMHAMO-
MJOCKOCTU. peleHnio 3a4a4 CpeacTsa, B TOM yuc- MeTp.
®poHTanbHas ne MoZenu U CXeMbl, ®poHTanbHas
nabopaTtopHasi AN peLleHns 3aaad nabopaTtopHas
pabota N 1. pa6ora N2 2
«M3yyeHune aeu- «N3yuyeHune

XEHUs Tena npu
AENCTBUAN CUNbI
TpeHus». ®poH-
TanbHas nabo-
paTopHasi pabo-
Ta N 2. «M3yye-
HWE ABMXKEHMS
CBSI3aHHbIX Ten»

ABWXEHUS CBSA-
3aHHbBIX TeN»;
WwTaT1e nabopa-
TOPHbIN, MEXaHN-
yeckas CKaMmbs,
bpycok aepessH-
HbIl, 371EKTPOH-
HbIA CEeKyHAOMep
C AaTyMKamu,
MarHUTOYynpaB-
nsieMble repko-
HOBbIE AaTYMKM
CeKkyHaoMmepa,
Habop rpy3os,
610K HenoaBMX-
HbI, HUTb

WIANEND

v130d '5 VIhOL



b 4 lpodosixxeHue
MnaHupyeMbie pe3ynbTaTbli 0CBOEHUSI OCHOBHOI1 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)
Llenesas YHuBepcanbHble yuebHble geiicteusa (YY)
Tema OcHoBHoOe yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
KOMMYHMKaTMBHbIe pesynbratel
Mo3HaBaTesibHbIE
Paspen 2. MEXAHNYECKUE KOJIEBAHWSA U BOJIHbI (7 4)
Matematuye- | MexaHudeckne | CopmmpoBaTh | 3Hamb: onpegeneHue | PerynsiTuBHble: yun- | CaMOCTOSTENbHOCTL B | [leMOHCTpauumn
CKWiA 1 npy- konebaHus. Ko- | 3HaHus 0 Kone- | konebaTenbHOro ABM- | ThiBaTb BblAESIEHHbIE npuobpeteHnn HoBbIX | «Kone6baHus
XWHHBIN MasT- | nebatenbHas cu- | BaTenbHOM ABK- | XEHUS; YTO cobon YUMTENEM OPUEHTUPLI | 3HAHMI M NpaKTUYe- HUTAHOro Ma-
HUKN cTeMa. Matema- | XeHuu, MaTeMa- | NPeACTaBNAOT MaTe- AENCTBUSI B HOBOM CKUX YMEHMWIA SITHNKA U CBO-
TUYECKUIA MAsiT- | TUYECKOM W MpY- | MaTUYECKWiA MasTHUK, | y4ebHOM MaTepuane B 6oaHbIe KONe-
HUK. KonebaHus | >XMHHOM MPYXWHHBIN MasTHUK, | COTPYAHUYECTBE C 6aHms rpysa Ha
MaTeMaTU4ecKko- | MasiTHMKaXx. cBoboaHble koneba- yuuTenem. npyXuHe»: aar-
ro MasiTHUKa. Hayuntb: 06bsic- | HUS, rapMoHuyeckme | Mo3HaBaTeNbHblE: YUK YCKOpPEHUS,
CBoboaHble KO- | HATb Konebauus | konebaHus; onpeae- | ONpeaensTb MOHATHS, WITATUB C Kpene-
nebanus. CMe- | MasiTHUKA; aHa- | JIEHUS CMELLEHUS W co3paBatb 0606uie- XOM, Habop rpy-
LeHMe N amMnan- | IU3MpoBaTh YC- | aMNAnTyabl kKoneba- HWSl, YCTaHaBMBATb 30B, HWTb, Habop
Tyna KonebaHwid. | NOBMSt BO3HUK- | HUMA. aHanoruu NPY>XWH
MpY>XWHHbIA Ma- | HOBEHMS CBO- YMemb: 06bACHATb
ATHUK. Koneba- | 604HbIX yCTaHOBNEHUS Kone-
HUSt NPYXXUHHOIO | KonebaHun Ma- | 6aHuii NPY>XUHHOTO U
MasTHUKA. lap- | TEMATUYECKOro | MaTeMaTUYeckoro Ma-
MOHMUYECKME KO- | W NPYXMHHOIo ATHWUKOB, NMPUYKHY 3a-
nebanuns MasiTHUKOB TyXaHus KonebaHuii
JlabopaTtopHas | 3aBUCMMOCTb HayunTtb: uccne- | Ymems: cobupatb PerynsatuBHbie: CamocrosTensHocTb B | JlTabopaTopHas
pabota N2 2 nepuoaa kone- | AoBaTb 3aBUCWM- | YCTAHOBKY MO ONMca- | NJaHMPOBaTb CBOM npuobpeteHnn HoBbIX | paboTa «U3y-
6aHWii MaTeMa- | MOCTb Nepuoaa | HWI; NPOBOAUTb Ha- AEVCTBAS B COOTBET- | 3HAHMM M NpaKTU4e- yeHue Koneba-
TUYECKOro MasT- | konebaHun ma- | 6noaeHns koneba- CTBMM C NOCTaBJIEH- CKUX YMEHWIA HWUM rpy3a Ha
HUKa OT A/IMHbl | STHUKA OT ero HWIA; N3MepsaTb Nepu- | HOW 3adaden u ycno- NpPY)>XUHe»:
KOMMbIOTEP,

vi1d0d '5 VihOL

WIUNEUD



S6

lMpodoskeHue

Tema

OcHOBHoOe
cogep)xaHue

LleneBas
YCTaQHOBKA
YPOKa

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

MpepmMeTHbIE
pe3ynbTaTthbl

YHuBepcanbHble yuebHble geiicteusa (YY)

MeTtanpeameTHble
pe3ynbTaTthl
PerynsiTusHble
KoMMyHMKaTHBHbIE
Mo3HaBaTesibHbIE

JINYHOCTHbIE
pe3ysbTathl

Ucnonb3oBaHue
ob6opyaoBaHus

HWUTW, HE3aBUCK-
MOCTb OT aMn/u-
Tyabl KonebaHwit
“ Macchl rpysa.
3aBUCUMOCTb
nepuoaa kone-
BaHuit NpyXMH-
HOro MasiTHUKA
OT XECTKOCTH
NPYXWUHbI U Mac-
Cbl Fpy3a U He-
3aBMCMMOCTb OT
amMnauTyabl Ko-
nebaHum.
JlabopatopHas
pabota N2 2.
«M3yyeHune Kko-
nebaHuit maTe-
MATUYECKOro U
MPY>XWHHOIO Ma-
ATHUKOB»

A/MHBI M aMnn-
TyAbl Koneba-
HWUI; uccnemo-
BaTb 3aBUCK-
MOCTb Nnepuoaa
konebaHui npy-
XXMHHOrO MasT-
HUKa OT Macchl
rpy3a u »e&crtko-
CTU NPYXWHb

04 ¥ yacToTy Koneba-
HWA MaTeMaTUYecKoro
W NPY>XWHHOTO MasT-

HWUKOB; 0BBACHATL MO-
Ny4yeHHble pe3ynbTaThl

BUAMM e€ peanu3a-
Lmn.
lNMo3HaBaTesbHbIE:
OCyLLEeCTBNSATL duKca-
LMo MHdopMaummn 06
OKpy>KatoLieM mMupe ¢
MOMOLLbIO UHCTPY-
mMeHTOB UKT.
KOMMyHMKaTHBHbIE:
OpraH130BbIBaTb
yyebHoe coTpyaHuYe-
CTBO W COBMECTHYIO
LesTeNbHOCTb C yuu-
TENEeM U CBEPCTHMKA-
Mu; paboTaTb MHAMBK-
AyanbHO U B rpynne

AaTUMK ycKope-
HWS, WTATUB C
Kpenexom, Ha-
60p Npy>xwuH pas-
HOW XECTKOCTH,
Habop rpy3os no
100.
JlTabopaTtopHas
pa6ora «U3y-
yeHue Koneba-
HUIA HUTSIHOTO
MasiTHUKa»:
KoOMMbtoTep, AaT-
YUK YCKOPEHMSI,
rPy3 C KPIOYKOM,
Nérkas n Hepa-
CTSKMMAs HUTb,
pyneTka

WIANEND

v1>0d '5 VIhOL



96

lMpodoskeHue

MnaHupyeMbie pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTe/ibHOM Npo-
rpaMMbl OCHOBHOI0 obwiero o6pasoBanus (B coorBeTcTBum ¢ ®rocC)

YHuBepcanbHble yuebHble geiicteusa (YY)

LleneBas
Tema OcHoBHOE yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepxanue ypoka MpeaMeTHbIE pesynbTaTh o6opynoBaHus
pesynbTaThl PerynsiTBHbIE JInuHocTHbIE
KOMMYHMKaTMBHbIe pesynbTathl
Mo3HaBaTesibHbIE
Paspnen 3. QJIEKTPOMATHUTHBIE KOJIEBAHWSA U BOJIHbI (15 )
SiBnenne 3nek- | OnbiTbl Papa- Cdopmuposatb | 3Hamb: onpefeneHne | PerynaTuBHble: yun- | Y6exaEHHOCTb B BO3- | [leMOHCTpaumsa
TPOMarHuUTHoW | ges. SiBneHve 3HaHMSA O SIBNEe- | MOHATWIA: 3NeKTpoMar- | TbiBaTb BblAENEHHbIE MOXHOCTM NO3HaHus | «SiBneHue
NHOYKUMN. 3N1EKTPOMArHuT- | HWUKM 3N1EKTPO- HUTHAs MHAYKUMS, WH- | YYUTENEM OPUEHTUPLI | NPUPOAbI aneKTpomar-
MarHuTHbIN MO- | HOW MHAYKUMW. | MarHUTHOW WH- AYKUMOHHbI TOK; AENCTBUS B HOBOM HUTHON MHAYK-
TOK WHAYKUMOHHBIM | AyKUWW, MarHuT- | (OpMyny MarHMTHOro | yyebHoM MaTepuane B umn»:
TOK. MarHuTHbIM | HOM NOTOKE. NoTOKa; PyHAAMEH- COTPYAHMYECTBE C [ATUMK Hanpshxe-
noTok. EauHnua | Hayuntb: aHa- Ta/bHble U3NYeckne | yuuTenem. HWS, CONleHouma,
MarHWTHOro No- | NU3upoBath fB- | onbiTbl Papajges. MNo3HaBaTenbHblE: MOCTOSIHHbIN NO-
TOKa. leHepaTop | NeHWe 3NeKTpo- | YMemb: 06bACHATL onpenensTb NoHATUS, JIOCOBOW MarHuT,
MOCTOSIHHOMO TO- | MArHUTHOW WH- SIB/IEHME 3N1eKTpoMar- | cosaasaTb 0606Lue- Tpybka MMBX,
Ka AyKUuun; HUTHOW MHAYKUMK; HUS; NOHUMATb pa3nu- KOMIMNEKT MpoBo-
06BACHATD onpeaensTb Heus- Yns MeXAy MCXOAHbI- Jile]:]
YCTPOWCTBO M BECTHbIE BEJINYMHDI, MW (akTaMu u runote-
NPUHLUMN fen- BxoasLwwme B opmyny | 3amMu Ans Ux
CTBMS FEHEPATO- | MArHWTHOrO NOTOKa 06bsACHEHUS, Teope-
pa NOCTOSAHHOIO TUYECKUMU MOAENSMM
TOKa U peanbHbiMK 06bek-
Tamu
MepeMeHHbI | MepeMeHHbIN CchopmupoBaTh | 3Hamb: onpeaeneHne | PerynsiTuBHble: yun- | Y6exxaEHHOCTL B BO3- | [leMOHCTpauums
INEKTPUYECKUI | DNEKTPUYECKWI | 3HAHWS O nepe- | MEPEMEHHOrO 3/eK- TbIBATb BblAENEHHbIE MOXHOCTM No3HaHusa | «N3MmepeHue
TOK TOK. [epuoaun- MEHHOM 3/1eK- TPUYECKOro TOKa; YUUTENEM OPUEHTUPLI | MPUPOAbI XapaKTepucTuk
Yyeckue U3MeHe- | TPUYECKOM YCTPOMCTBO W MpPUH- AENCTBUS B HOBOM nepeMeHHoro
HUA CUNbI TOKA U | TOKE. UMN [EeCTBMS reHepa- | yyebHOM MaTepuane TOKa»: [ByXKa-

Hanb-

vi1d0d '5 VihOL
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L6

lMpodosikeHue

LleneBas

MnaHupyeMblie pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTe/ibHOI Npo-
rpaMmbl OCHOBHOIO o6uero o6pasoBanus (B coorBeTcTBun ¢ ®roC)

YHuBepcanbHble yuebHble geiicteusa (YY)

Tema OcHOBHoOe yCTaHOBKa MeTanpeameTHble Wcnonb3oBaHue
copepXxaHue ypoka MpeamMeTHble pesynbTaThl ob6opyaoBaHus
pesynbTathl PerynaTusHbie JInuHOCTHbIE
KOoMMyHuKaTHBHbIE pesynbrarel
Mo3HaBaTenbHblE
HanpsbxkeHnd ne- | HayuuTb: Ha- TOpa NepemMeHHoro B COTPYAHWUYECTBE C Has NpuCTaBKa-

pPEMEHHOro
3NEKTPUYECKOrO
Toka. Mpadmk
3aBMCUMOCTM
CWIbl NepeMeH-
HOro TOKa OT
BpemeHu. Ya-
CTOTa NepeMeH-
HOro Toka. AM-
MAMTYAHOE U
AencTByloLee
3HaYEHUs CUNbI
TOKa 1 Hanps-
XeHus*, TeHepa-
TOp NepeMeHHo-
ro Toka

éniopate nony-
YeHue NepeMeH-
HOro ToKa npu
BpaLLEeHUN paM-
KW B MarHUTHOM
rnosne; onucbI-
BaTb YCTPOMCTBO
W NpUHLUMN Aei-
CTBUSI reHepaTo-
pa NepemMeHHoro
TOKa

TOKa.

YMemb: 06bACHATb
YCTPOWCTBO M MPUH-
LUMN AENCTBMS reHepa-
TOpa NepeMeHHOro
TOKa

yuuTeneM.
Mo3HaBaTesNbHbIE:
onpeaensiTb MOHATUS,
co37aBaTb 0606Le-
HUS, YCTaHaBNMBaTb
aHanoruu

ocumnnorpad,
3BYKOBOW reHe-
paTtop, Habop
NpoBOAOB

WIANEND
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