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MosicHuTenbHas 3anUMcKa

LleHTpbl 06pa3oBaHusi eCTeCTBEHHO-HAYYHOW HaNpPaBIeHHOCTM «ToYka poCTa» Co3AaHbl C
LEenblo pasBuUTUSt Y 00Yy4YatoLMXC ECTECTBEHHO-HAYYHOW, MaTeEMaTUYeCcKoM, WHMOPMaLMOHHOM
rPaMOTHOCTH, (POPMMPOBAHMS KPUTUYECKOrO M KPEATUBHOTO MbILLEHNS, COBEPLIEHCTBOBAHMS
HaBbIKOB €CTECTBEHHO-Hay4YHOWN HanpaB/IEHHOCTH, @ TakXKe A/ MPaKTUYECKON OTpaboTku
y4yebHoro MaTepuana no y4ebHbiM npeametam «dusunka», «Xumms», «brnonorus».

Llenb n 3apaum

* Peanunzauuns ocHOBHbIX 06LeobpasoBaTesibHbIX NPOrpamMm no yyebHbIM npeamMeTam
€CTECTBEHHO-Hay4YHON HaMpaB/IEHHOCTW, B TOM YMCE B pPaMKax BHEYPOYHOW AesTeNbHO-
CTV 06yyatoLLmMXCS.

+ PaspaboTka 1 peanunzaumnsi pazHOypOBHEBbIX AOMOMHUTENbHbLIX 06LLeobpasoBaTesibHbIX
NpOrpamMM eCTeCTBEHHO-HAaYYHOW HanpaBNEHHOCTH, a TaKXe WHbIX NMPOrpamMM, B TOM YMC-
Ne B KaHWKYNSIPHbIA NepUOA.

+ BoBneuenue yyalmxcs v negarornyecknx paboTHWKOB B MPOEKTHYIO AESTENbHOCTb.

o OpraHusaums BHey4ebHOMN AeSTENbHOCTY B KaHWKY/ISIPHbIN nepuopa, pa3paboTka v pea-
NM3aums COOTBETCTBYIOWMX 06pa3oBaTeNbHLIX MPOrpaMM, B TOM Yuc/ie ANs narepen, op-
raHWM30BaHHbIX 06Pa30BaTENbHLIMM YUPEXAEHMSIMU B KQHUKYNAPHBIN NEpUoA.

¢ [oBbleHne NpodeccMoHanbHOr0 MacTepcTBa Mefjarornyecknx paboTHUMKOB LiEHTpa, pe-
ANIN3YIOLLMX OCHOBHbIE W AOMNOSHUTENbHbIE 06Le0bpa3oBaTesibHble MPOrpamMMbl.

+ Co3aaHuve LeHTpa «Touyka pocTa» npeanosnaraeT passutne obpasoBaTesibHoOM MHDpa-
CTPYKTYpbl 06L1e0bpa3oBaTesibHOM OpraHu3aLmnm, B TOM YniCIe OCHaLLeHne obLieobpa-
30BaTeNbHON OpraHM3auun:

+ 0bopyaoBaHWeM, cpeacTBamMmm 0byUeHMst U BOCNIUTaHNS ANst U3ydeHust (B TOM YMCse KC-
NepUMEHTANbHOrO) NpeaMETOB, KypCoB, ANCUMIMINH (MOAYNEN) eCTeCTBEHHO-HAYYHOW
HanpaBfeHHOCTU Npy peanu3aumnmn OCHOBHbLIX 06LLe0bpasoBaTesibHbIX MPOrpaMM 1 Ao-
NOMHUTENbHBIX 06LLe0bpa3oBaTebHbIX MPOrpaMM, B TOM YUC/E ANS PaCLUMPEHUS CO-
AepXxaHns y4ebHbIX npeaMeToB «Pusmka», «XuMus», «bruonorus»;

+ obopynoBaHueM, cpeactsamm 0byyeHUst U BOCNUTaHWS ANs peanv3aummn nporpamMm ao-
MOJTHUTENBHOr0 06pPa30BaHMsl eCTECTBEHHO-HAYUYHOW HanpaBleHHOCTEN;

* KOMMbIOTEPHLIM M WHBbIM 0BOpPYyAOBAHMEM.

MpodrnbHbIA KOMNNEKT 060pYAOBaHMSI MOXKET ObIThb BblOpaH A1s 06LeobpazoBaTenbHbIX
OpraH13aLui, MMEIOLLMX Ha MOMEHT Co3A4aHMs LieHTpa «To4ka pocTa» Habop cpeacTs obyude-
HAS U BOCMUTaHWSI, MOKPbIBAKOLWMA CBOMMU (PYHKLIMOHANbHBIMU BO3MOXHOCTSIMU 6a30Bble MO-
TpebHOCTH NpK U3yveHUn y4ebHbIX NpeaMeToB «Pusmka», «Xummns» u «bronorms».

MyHUManbHO HeobxoanMble (PYHKLMOHA/bHbIE U TeEXHUYeckue TpeboBaHUS 1 MUHUMaSTb-
HOe KOnn4yecTBo 0bopyaoBaHus, nepeveHb PacxoAHbIX MaTepuanos, CpeacTB obyuyeHus u BOC-
MUTaHUSA 418 OCHALLEHMS! LEHTPOB «ToYKa poCTa» OnpeaensitoTcs PervoHanbHbIM KOOpAMHATO-
poM C yyeToM [lpuMepHOro nepeyHsi 06opyaoBaHWs, PacxXOAHbIX MaTepuanos, CpeacTs obyye-
HMS1 MU BOCMUTAHUS A1 Co34aHusl U obecneveHnst PyHKUMOHNPOBaHMS LIEHTPOB 0bpa3oBaHUs
€CTeCTBEeHHO-Hay4YHOWM HanpaBneHHOCTM «Touka pocTa» B 06Leobpa3oBaTe/ibHbIX OpraHm3a-
LMSIX, pacrosioXKEHHbIX B CEIbCKON MECTHOCTU M MasblX ropoaax.

MpodurnbHbIA KOMMNEKT 060pyaoBaHNS obecneunBaeT 3hheKTUBHOE AOCTUXEHNE 0bpa-
30BaTe/bHbLIX Pe3ynbTaToB 06yYaloWMMUca no NporpamMMaM ecTeCTBEHHO-HAayYHOM HamnpasieH-
HOCTM, BO3MOXXHOCTb Yrly6iEHHOro M3yyeHus oTAeNbHbIX NpeaMeToB, B TOM Ynicie ans gop-
MWUPOBaHUs M306peTaTenbCkoro, KpeaTUBHOMO, KPUTMYECKOrO MbILWAEHNS, Pa3BUTUS (PYHKLMO-
HaNbHOM rPaMOTHOCTY Y 0OYYaIOLLMXCS, B TOM YUCNIE ECTECTBEHHO-HAYYHOM M MAaTEMATUYECKOM.
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DKCNEPUMEHT SIBNSIETCS UCTOYHMKOM 3HAHUWA U KpUTEPUEM UX UCTUHHOCTU B HayKe. KOH-
Lenuus coBpeMeHHoro 06bpa3oBaHusi NMoApasyMeBaeT, YTo B y4ebHOM 3KCMepuMeHTe BeayLlyto
PONb [OMKEH 3aHATb CaMOCTOSITENbHBIN UCCNEA0BATENbCKUA YUYEHUYECKUI 3KcnepumeHT. Co-
BPEMEHHbIE 3KCNepuUMeHTasbHble UCCIeA0BaHMS No GuUsMKe yxe TPYAHO NpeactaButb 6e3 uc-
MOMb30BaHMS HE TOMbKO aHanoroBbIX, HO U LMMPOBbIX 3MepUTeNbHbIX NpnbopoB. B ®ene-
panbHOM rocyaapCcTBeHHOM obpa3oBaTenibHOM cTaHaapTe (aanee — ®rOC) nponmcaHo, YTo
OAHMM U3 YHMBEPCANbHbIX Y4ebHbIX AencTBui (aanee — YY/1), nprobpetaembiX yyalLmMmcs,
AOMKHO CTaTb YMEHME «MPOBEAEHNS OMbITOB, MPOCTbIX 3KCMEPUMEHTASIbHBLIX MCCNEA0BAHNN,
MPAMBIX M KOCBEHHBIX M3MEPEHMIA C UCTMONB30BAHNEM aHANIOMOBbIX U LM(POBbLIX N3MEPUTENTb-
HbIX NpMbopOB>».
YyYebHbI 3KCNEPUMEHT MO M3MKe, NPOBOAMMbIN Ha TpaauUMOHHOM 0bopyaoBaHum (6e3
NpUMeHeHns LMdpoBbIX NnabopaTopuin), He MOXET B MOMHOW Mepe 06eCneYnTb pELLeHue BCeX
06pa3oBaTe/bHbIX 3aZa4 B COBpeMEHHON Lwkone. CNoXuBLIascs CUTyaumst 0bycnoBneHa cy-
LecTBOBaHMEM psiga npobnem:
* TPaAVLMOHHOE LIKOMbHOEe 060pyAoBaHME M3-3a OrpaHNYEHNSt TEXHUYECKMX BO3MOXKHO-
CTeln He NO3BOJISIET NPOBOANTL MHOMME KONIMYECTBEHHbIE UCCNIEA0BAHUS;

* [NUTENBHOCTb NPOBEAEHMS (DU3NUECKMX MCCNEAOBAHUIA HE BCEraa CornacyeTcs ¢ ANu-
TENIbHOCTbIO YYEOHbIX 3aHATUN;

* BO3MOXHOCTb MPOBEAEHNSI MHOTUX (DU3NYECKUX WCCNEAOBaHU OrpaHuymBaetcs Tpebo-
BaHUSIMN TEXHUKM 6€30MacHOCTM 1 ap.
Lndposas nabopatopus KapavHanbHbIM 06pa3oM M3MEHSIET METOAMKY WM COAEpXKaHue IKC-
NepMMEHTaNbHON AESTENbHOCTM M MOMOraeT pelwuTb BbllenepeuncneHHsle npobnemst. Lnpo-
KU CNeKTp UMpPOBbLIX AATUYMKOB MO3BOMSET YYALUMMCH 3HAKOMUTLCS C MapaMeTpamu ¢usnye-
CKOro 3KCNepUMEHTa He TONbKO Ha Ka4yeCTBEHHOM, HO M Ha KOMWYecTBEHHOM ypoBHe. C noMmo-
b0 LMdpoBON NabopaTopum MOXHO NPOBOAUTL ANMTENbHbIA 3KCMEPUMEHT faxe B OTCYyTCTBUM
aKcnepuMeHTaTopa. Npu 3TOM 13MepsieMble AaHHbIe U pe3ynbTaTbl MX 06paboTkn oTobpaxa-
OTCS HEMOCPEACTBEHHO Ha dKpaHe KOMMboTepa.
B npouecce (popMnpoBaHUS SKCMEPUMEHTANTbHBIX YMEHMIN MO (DM3MKE YYaLLMICS YUUTCS
npeacTaensTb MHGoOpMaLmMio 06 nccenoBaHUM B YETbIPEX BUAAX:
o B BepbanbHOM: OMUCLIBATbL 3KCMEPUMEHT, CO34aBaTb CIOBECHYD MOAENb 3KCMEPUMEHT],
(P1KCMpPOBaTb BHUMaHWE Ha U3MepsieMblX (U3NYECKUX BEIMYMHAX, TEPMUHOOMM;

¢ B TabnM4YHOM: 3anonHATb TabnmLbl AaHHbIX, NeXalmxX B OCHOBE NOCTPoeHns rpacmkos
(Npw 3TOM Y yyalmMXCs BO3HUKAET NepPBUYHOE NpeacTaB/eHne 0 MacluTabax BeNnYuH);

¢ B rpanyeckoM: CTpouTb rpaduky no TabnnMuHbIM AaHHLIM, YTO NO3BONSIET NEPENTU K Bbi-
[ABWDKEHMIO MMMNOTE3 O XapaKTepe 3aB1UCUMOCTU MexXay huanyeckumm BenmumHamm (npu
3TOM Yy4yWuTeNb MOKa3blBaeT NPEMMYLIECTBO B BM3yanu3auuu 3aBUCMMOCTEN MexXay Benu-
YMHAMU, HArNSgHOCTb U MHOFOMEPHOCTb);

* B aHaNUTUYECKOM (B BUAE MAaTEMATUYECKMX YPABHEHWIA): NMPUBOAUTb MaTEMaTUUYECKOE
onvcaHve B3auMoCBA3M (PU3MYECKUX BEIMYMH, MaTeMaTnyeckoe 0606LLeHre nonyyeH-
HbIX pe3ynbTaToB.

Mepexoa K Ka)kaoMy 3Tany npeacTaBneHnst MHopMaLmMM 3aHNMAET A0CTaTOYHO 6O/bLLON
NPOMEXYTOK BpeMeHUW. besycnoBHo, B 7—9 Knaccax 3TOT npouecc HeobxoamMm, HO B CTapLumx
Knaccax 3TO BpeMsi MOXHO 6b110 6bl OTBECTM Ha pelueHue bonee BaXxKHbIX 3ajady. B 3ToM nnaHe
undposble nabopaTopun MO3BONSIOT CyLECTBEHHO 3KOHOMWUTb BPEMsl, KOTOpOe MOXHO MoTpa-
TUTb Ha (OPMUPOBAHME WMCCNEAOBATENBCKUX YMEHWIA YYALLMXCS, BbIpaXaloWwmxcs B CReAyoLwmx
LENCTBUSIX:

¢ onpegenexHne npobnemsl;

* MOCTaHOBKa WCCNENOBATENbCKOW 3aaum;

* MNNaHNPOBAHWE peLleHns 3adaun;
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* MOCTPOEHWE MOAENEN;

¢ BbIABWXEHME TUMOTES;

¢ 3KCMEepUMEHTanbHas npoBepka rmnoTes;

¢ aHanM3 AaHHbIX SKCMEPUMEHTOB UK HabnoaeHWN;

* (popMynnpoBaHNe BbIBOAOB.

MocneaHve roabl y yyalwmxcs HabnogaeTcs HM3Kas MOTMBALMS M3YYeHUst eCTECTBEHHO-Ha-
YYHbIX ANCLUMNANH 1, KaK CeacTBre, nageHne Kadectsa obpasosanus. Lindposoe yuebHoe
obopyaoBaHve No3BOSSIET yHALUMMCS 03HAKOMUTBCS C COBPEMEHHBIMU METOAAMWN UCCIIe0Ba-
HWSI, NPUMEHSIEMbIMIA B HAyKe, @ YYMTEN0 — MPUMEHSTb Ha MPaKTUKe COBPEMEHHbIE Mefarorvi-
yeckme TexHonormn. MNosToMy rnaBHOM cocTaBnsiiowen komnnekTa «LkonsHoro KeaHTopuy-
Ma» ABMATCS UuMdpoBble nabopatopum.

HopMmaTuBHas 6a3a

®epepanbHbIN 3aKoH OT 29.12.2012 N2 273-03 (pea. ot 31.07.2020) «O6 obpazosaHum B
Poccuinckon ®eaepaummn» (C M3M. 1 gon., BCTyn. B cuny ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (aata obpaweHnus: 28.09.2020).

MacnopT HaumoHanbHoro npoekta «ObpasoBaHue» (yTB. npe3namymom Coseta npwu MNpe-
3ngeHTe PO no ctpaternyeckomy pasBUTUIO M HaLMOHasbHbIM MpPOEKTaM, MPOTOKOs OT
24.12.2018 N2 16). — URL: http://www.consultant.ru/document/cons_doc_LAW_319308/
(naTa obpawienus: 10.03.2021).

locymapcTBeHHas nporpamMa Poccuickon ®eaepaummn «Pa3Butre obpasoBanus» (YTB.
MoctaHoBneHueM lMpasutensctea PO oT 26.12.2017 N9 1642 (pea. ot 22.02.2021) «06 yTBepXx-
AEHWN rOCyAapCTBEHHOM NporpaMMbl Poccuickon Geaepaumn «Passutme obpasoBaHus». —
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7
364e34f26f87ec138f/ (aata obpawieHms: 10.03.2021).

MpodeccmoHanbHbIM cTaHaapT «[Megaror (Neaarormyeckas AeSTeNbHOCTb B AOLUKOSIbHOM,
HayanbHOM 06LLEeM, OCHOBHOM 06LLeM, cpeaHeM obuieM obpasoBaHun), (BoCcUTaTENb, YUn-
Tenb)» (pea. ot 16.06.2019) (Mpuka3z MuHKCTepCTBa Tpyaa W coumanbHoM 3awwmTel PO ot 18 ok-
T96ps 2013 r. N 544H, C U3MeHeHWsMKN, BHECEHHBIMU NPUKa3oM MUHWUCTEpPCTBa Tpyada U cousa-
wmtbl PO ot 25.12.2014 N9 1115H u ot 5.08.2016 r. N2 422H). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red_2016.pdf (pnaTa obpalLeHns:
10.03.2021).

MpodeccroHanbHbIv CTanaapT «Ieaaror A0MNoNHUTENBHOrO 06pa3oBaHKs AETEN U B3POC-
nbix» (Mpunka3 MMHUCTEPCTBA TPYAa M colmanbHoM 3awwmTbl PO ot 05.05.2018 N2 298H «0O6
yTBEpPXAEHUN MnpodeccnoHanbHoro craHgapta «[egaror AOMNOMHWUTENbHOrO 0bpasoBaHus fe-
Tel u B3pocnbix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT_ID=48583 (nata obpaueHns: 10.03.2021).

(OepfepanbHbIN rOCyAapCTBEHHBI 06pa30BaTeNbHbI CTaHAAPT OCHOBHOMO 06Lero obpaso-
BaHusa (YTB. MpUKa3oM MuHucTepcTBa 06pa3oBaHUs U Haykm Poccuinckon ®degepauum ot
17.12.2010 N2 1897) (pea. 21.12.2020). — URL: https://fgos.ru (aata obpawenus: 10.03.2021).
®depepanbHbIN rocyAapCTBEHHbIVM 06pa3oBaTeNbHbI CTaHAAPT cpeaHero obuiero obpaso-
BaHusa (YTB. MpUKa3oM MuHucTepcTBa 06pa3oBaHUs U Haykm Poccuinckon ®degepauum ot
17.05.2012 N2 413) (pea. 11.12.2020). — URL: https://fgos.ru (aata obpawenus: 10.03.2021).
MeToanyeckme pekoMeHaaumm no co3aaHmio 1 YHKUMOHMPOBAHMIO AETCKUX TEXHOMAPKOB
«KBaHTOpUyM» Ha 6a3e 06LieobpazoBaTeNbHbIX OpraHu3auni (YTB. pacrnopskeHneM MuHm-
cTepcTBa npoceeLleHnst Poccuiickon ®eaepaunm ot 12.01.2021 N2 P-4). — URL: http://www.
consultant.ru/document/cons_doc_LAW_374695/ (aata obpaiieHuns: 10.03.2021).
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MeToanyeckme peKoMeHAaumm no co3aaHnio U yHKLUMOHMPOBAHUIO LIEHTPOB LIMPOBOro
obpasoBanus «IT-ky6» (yTBEPXAEHbI pacnopsxeHneM MuHUCTEpCTBA NpocBelleHns Poccun-
cko ®epepaummn ot 12 sHBaps 2021 r. N2 P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (nata obpalueHus: 10.03.2021).

MeToanyeckme pekoMeHaauun Mo Co3aaHuio M GYHKLUMOHMPOBaHUIO B 0bLweobpa3oBatesib-
HbIX OpraHM3auUmMsIX, pacnosioXKeHHbIX B CENIbCKON MECTHOCTU M MasblX ropoaax, LEHTPOB 06-
pa30BaHNsa eCTECTBEHHO-HAY4YHOW N TEXHOOrMYECKOW HanpaBieHHoCTen («Touka pocTa»)
(YTBEpXAEHbI pacnopsikeHneM MuHUCTEpCTBa NpocBelleHust Poccuiickon deaepaumm
oT 12 aHBaps 2021 r. N2 P-6). — URL: http://www.consultant.ru/document/cons_doc_
LAW_374694/ (nata obpalienms: 10.03.2021).

OCHOBHbIE MOHATUSA U T€PMUHbDLI

®denepanbHbiii FTOCyAapCTBEHHbIN 06pasoBaTeibHbIv cTaHAapT (ProC) — 310
COBOKYMHOCTb TpeboBaHWM, 06s3aTe/bHbIX NpW peanusaumMy OCHOBHbIX 0Bpa3oBaTesib-
HbIX MPOrpamMM HauvanbHoro obuiero, ocHoBHOro obuiero, cpeaHero (MosHoro) obuero,
HayanbHOro MpodeccMoHanbHOro, CpeaHero NpogeccroHanbHOr0 M BbiCLWero npodec-
CMOHanNbHOrO 06pa3oBaHMs 06pasoBaTENbHBIMU YUPEXAEHWUSIMUA, UMEIOLWMMK  rocyaap-
CTBEHHYIO aKKpeanTaLumio.

YHuBepcasnbHble yuebHble aencTBusa (YY) — 370 COBOKYNHOCTb CMOCO6OB AENCTBWIA
obyvatowlerocs, kotopas obecrneumBaeT ero CnocobHOCTb K CaMOCTOSITENIbHOMY YCBOe-
HWIO HOBbIX 3HAHWUI, T. €. CMOCOBHOCTb CybbeKTa K CaMOpa3BUTMIO M CaMOCOBEPLLEHCTBO-
BaHWIO MyTEM CO3HATENIbHOMO M aKTUBHOIO NMPUCBOEHMS HOBOrO COLMANbHOrO OrbiTa.
«Touka pocra» — 3T0 heaepanbHas ceTb LEHTPOB 06pa3oBaHms LMpoBOro, ecre-
CTBEHHOHAYYHOrO, TEXHWYECKOrO M YMaHWUTapHOro Mpoduns, OpraHuM30BaHHas B paM-
Kax npoekta «CoBpeMeHHas LLIKONa».

Uudposas nabopatopus no ¢pusmke — 370 KOMMIEKT, COCTOALMM U3 AATYMKOB ANS
N3MEpEHUsI U PErUCTPaLMM Pas/fIMyHbIX MapamMeTpoB, MHTepdenca ans cbopa AaHHbIX W
NpOrpaMMHOro obecneyeHuns, BU3yannsvpyoLero SKCNepMMeHTabHbIE AaHHbIE Ha
3KpaHe.

MynbTMaaTUMK — LMQPOBOE YCTPOMCTBO, BLINOSHEHHOE B BMAE NaTdOPMbl C MHOrO-
KaHa/lbHbIM M3MEpPUTENEM, KOTOPbIN OAHOBPEMEHHO MOJTYYAET CUrHasbl C Pas3/IMYHbIX
BCTPOEHHbIX AAaTYMKOB, pa3MeLLEHHBIX B €AMHOM KOpMyCe YCTPOWCTBa.

MeToanyeckne pekoMeHzauumn no peanmsaunmn obpasoBaTesibHbIX MPOrpaMM B paMKax
npenogasaHns (U3MKK C UCMONb30BaHWEM 000pyAOBaHWS LeHTpa «Touka pocta» (7—9 knac-
Cbl) BK/HOYAIOT B cebs:

* OMNMCaHWe MaTepuanbHO-TEXHUYECKOM 6a3bl LEeHTpa «Toyka pocTa», MCMONAb3yeMOro Ans

peanusaumm 06pasoBaTesibHbIX NPOrpaMM B pamMkax npenogaBaHns (U3nKu;

* NpuMepHyo pabouyto nporpammy no gusmke Ans 7—9 Knaccos ANs opraHM3aunm nusy-
YeHMs PU3NKK C UCMOMb30BaHNEM 060pyaOBaHMS LEHTpa «Touka pocTa»;

¢ TeMaTWYeckoe NNaHMpoBaHWe C YKa3aHWeM KOAMYeCTBa 4acoB, OTBOAMMBIX Ha OCBOEHWe
Ka)K10M TEMbI, 1 C ONpeaeseHMeM OCHOBHbIX BMAOB YY/] yyalumxcs Ha YpoKe/BHEYpOY-
HOM 3aHsITUK;

* cofepXaHue 1 (opMy opraHM3aummn y4ebHbIX 3aHATUIM No dhursmKe B 7—9 Kaccax C uc-
nosb30BaHneM 0bopyaoBaHus LeHTpa «Touka pocTa» (MpuMepbl CLEeHapueB YPOKOB, Na-
6opaTopHbIX paboT, noarotoBka K OID no ¢gusmke, NPoekTHbIe paboTbl, CLieHapuKn BHe-
YPOUHBIX MEPOMNPUSITUN).


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_
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OnucaHue MaTepvasbHO-TEXHMYECKOU 6a3bl
LleHTpa «Touka pocTra>,

MCNOJIb3YEMOro 415 peasin3auumn ob6pasoBaTesibHbIX NporpaMm
B paMKax npenogaBaHus (pUsnku

B coctaB ueHTpa «Touka pocta» no dusnke BxoasaT 6azosas (0bs3aTenbHas) YacTb U Ao-
noNHuTENbHOE 060pyaoBaHve. ba3oBas YacCTb COCTOMT M3 LM(MPOBBLIX AATYMKOB M KOMMNEKTOB
COMYTCTBYIOLWMX 3NEMEHTOB ANt OMbITOB MO MEXaHWKE, MONEKYNSpHOW (U3KKe, 3NeKTPOAMHA-
MUKE U onTuke. [ononHuTenbHoe obopyaoBaHue (NpoduibHbIM KOMMNEKT) NpeacTaBnsieT co-
6o undposyto nabopatoputo no pusmnke (puc. 1).

Ba30Bblii KOMNJIEKT 060pyAOBaHMSA
LleHTpa «Touka pocTa» no pusmnke

ﬂ,aHHbIl\/JI KOMMMEKT NpeactaBfieH CneayrwmuMn aatTynkamm.

[aTumnk abconoTHOro fAaBneHus

JaTtumnk (puc. 2) npou3BOAUT U3MEPEHUSI abCOMIOTHOrO AaBneHus. YyBCTBUTENbHBINA 3NEMEHT
[ATUMKa BbINOMHEH Ha 6a3e MOHOMUTHOTO KPEMHMEBOTO MbE30PE3NUCTOPA C BHEAPEHHOW TEH30pe-
3MCTVBHOW CTPYKTYpOI1, KOTOpasi MO3BOJISIET UCKIIOUYUTb BO3MOXKHBIE MOFPELLHOCTY U AOCTUMHYTh
HEO6XOIMMOM TOYHOCTM M3MEpEeHUn. B KOMNNEKT Aatuvka abconOTHOrO AaBneHUs BXOAWUT rnb-
Kasi repMETUYHAs TPybKa /1S MOAKIIOYEHUS WTYLIEPa AaTuMKa K 1abopaTopHOMy 060pyA0BaHUIO.

P ReLeon

g [larynx passenna
p

Puc. 2. Jatumk abco-
Puc. 1. Undposas nabopatopusi no dusmke NOTHOrO AaBfeHns
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TexHMyeckne XapaKTepucTMKM AaTyuMka abCconOTHOro AaBNEHMS:
* AnanasoH usmepenus — ot 0 go 700 kla;

paspeweHne — 0,25 kMa (cM. puc. 2);

MaTtepuan Tpybku — nonuypetan;

AnvHa Tpybkn — 300 mM;

BHYTPEHHWUI AMaMeTp Tpybkun — 4 M.

Oatunk nonoxeHus (MarHUTHbIN)

[atumnk (puc. 3) U3MepsieT BPEMEHHbI € OTPE3KM MeXAy MOMEH-
TaMmy MpoXoxaeHus obbekTa psaoM C 6eCKOHTAKTHbIMM [eTekTopa-
M. BECKOHTaKTHbIE AETEKTOPbI SBMSOTCA BbIHOCHBIMM U KPENSTCS
Ha MEeTaNMYeCcKoW MM MarHWTHOM MOBEPXHOCTU. KonmuecTBo ocen
M3MEpEHNs [aTyMKa MOMOXEHUS PaBHO 3, AMANa3oH M3MEpeHW no
Kaxxaom 3 ocert X, Y n Z coctaensiet ot 0 o 360 rpaga.

TexHMyecKkne XapaKTepUCTUKM AaTYMKa NOJIOXKEHUS:

* KO/MIMYECTBO AETEKTOPOB — 4 WIT.;

[IMaMeTp Kopryca fieTekTopa — 8 MM; Puc. 3. [latunk nonoxe-
TUN JETEKTOpA — FEPKOH; HUS (MarHUTHbIN)
AVMaMeTp pasbéMa-wTekepa — 3,5 Mm;

AnvHa kabensi anst petektopoB — 300 MM.

MoM1MO AaTuMKOB L poBoKn nabopaTopum Ans NPoBeaeHUst PU3NYECKMX SKCMEPUMEH-
TOB, B 6a30BbI KOMMNEKT BXOAST HEKOTOPbIE COMYTCTBYHOLLME S/IEMEHTI.

Komnnekm conymcmayiowjux 31emMeHmos 014 3KchepuMeHmos No MexaHuke (puc. 4).

Habop N2 3 Habop N2 4

Puc. 4. KoMnniekT COMyTCTBYIOWMX 3NEMEHTOB /15 3KCMEPUMEHTOB MO MeXaHuke



TOUYKA procm

B cocTtaB KoMnsiekTa BXOAAT YeTbIpe Ha6opa. PaccMOTpuM COCTaB BXOAALLErO B HUX o6opy-
AOBaHWA.

Ha6op N2 1

Becbl aneKTpoHHble yyebHble

N3mepuTenbHbin unnmHap (06bEm 250 mn)

2 NNacTUKOBbIX CTakaHa (06bEM 300 MN KaXabln)

AvHamomeTp NQ 1 (npegen usmeperus 1 H)

AvHamomeTp NQ 2 (npegen usmeperuns 5 H)

(py3 uMnuHapudeckuin us ctanu: V = (25,0 £ 0,3) cm3, m = (195 £ 2) r, C KpHOUKOM
[py3 UMNMHOPUYECKMI U3 antoMUHMEBOrO cnnaea: V = (250 +0,7) cM3, m= (70 £ 2) r
[py3 UMNMHOPUYECKMI U3 crielmanbHoro nnactvka: vV = (56,0 £ 1,8) cM3, m= (66 £ 2) r
[py3 UMAMHAPUYECKNIA U3 antoMUHMeBOro cnnaga: V = (340 £ 0,7) cM3, m= (95 2) r
MoBapeHHasi cob B KOHTeMHepe u3 MBX

Manoyka Ans nepemelLnBaHmns, HUTb

Ha6op N¢ 2

LLITaTMB nabopaTopHbIN C AepxaTenem

AvHamomeTp NQ 1 (npegen u3mepenuns 1 H)

AvHamomeTp NQ 2 (npegen u3mepenus 5 H)

2 NPYXMWHbl Ha NnaHwere; XEcTKocTb NpyxuHbl N2 1 (50 £ 2) H/M, %ECTKOCTb NpYXMWHbI
N2 2 (10 £ 2) H/m

3 rpy3a maccon (100 * 2) r kaxabii

Habop rpy3oB, 0603HaueHHbIX N2 4, N 5, N9 6 1 3aKpennéHHbIX Ha KproYKe
JInHelka nnactukoBast (AnuHa 300 MM)

TpaHCnopTMp METaNINYECKUI

Bpycok aepeBsiHHbIA Maccon (50 + 5) r ¢ KPOUKOM M HUTBIO
HanpaBnsiowas ¢ M3MepuTeNbHOM LLKanon

Ha6op N2 3

LLITaTuB nabopaTopHbI C MydhTOIA

Pbluar ¢ KpenneHusMu ans rpysos

Bnok noaBWXHbIN

Bnok HenoABWXXHbIN

HuTb (anMHa He MeHee 1,2 M)

3 umMnuHApUYecknx rpysa u3 ctanm Maccoit (100 £ 2) r kaxapin
[MHaMoMeTp nnaHWeTHbIA (Npeaen uamepenus 5 H)

JnHelka nnactvkoBas (anuHa 300 MMm)

TpaHCnopTMp METaNINYECKUI

Ha6op N2 4

INEKTPOHHBIN CEKYHAOMEP C AaTYMKaMM (YKOMMNEKTOBAH 3MEMEHTaMM NUTaHKS)
MarHuToynpaBnsieMble FepKOHOBbIE AaTYMKM CEKyHAoMepa (AaTyYMKU C KPYroBOW 30HOM
YyBCTBUTENIHOCTW)

MexaHnuyeckas ckambs (annHa 700 mm)

Bpycok aepeBsiHHbIM: m = (50 + 2 )
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LLItaTuB nabopaTopHbIN C MydhTOIA

TpaHcnopTMp MeTanIMYeckun

HuTb (AnnHa He MeHee 1,2 M)

JleHta mMepHas (amvHa 1000 mm)

4 UMNMHAPUYECKMX TPy3a M3 cTanu Maccon (100 + 2) r kaxabli

o 2 MNPY>XMUHbI: XECTKOCTb NpY>xmHbl N2 1 (50 £ 2) H/M, XECTKOCTb NpyxuHbl N2 2
(20 £ 2) H/™m

(py3 umnuHapuyeckmii Maccon (100 £ 2) r ¢ KprouKoM

Tpybka antomMmMHueBas

Komnsiekm conymcmsyrouwux 371eMeHmos 0/18 3KChepuMeHmos
no mosiekynapHol ¢usuke (puc. 5).

Puc. 5. KoMnneKkT COMyTCTBYIOWMX SNEMEHTOB ANSt SKCMEPUMEHTOB MO MONEKYNSPHON (u3mke

B cocTas KoMnnekTa BXOAAT cnegytowme npubopsl 1 mMatepuansl.

o KanopumeTp

TepmoMeTp

Becbl aneKTpOHHbIE

N3mepuTenbHbli UMMHAP (MeH3ypka) ¢ NoACTakaHHMKOM u3 MBX (06bém 250 mn)
(py3 UWMIMHAPUYECKWIA 13 allOMMHUEBOrO CriflaBa Macco (68 + 2) r ¢ KproukoMm
[py3 UMAMHAPUYECKMIA M3 CTanm Maccon (189 £ 2) r ¢ KpOUKOM

Komnsiekm conymcmsyrouwjux 371eMeHmos 0/18 3KchepuMeHmos
no 3s1ekmpoduHamuKe (puc. 6).

Puc. 6. KoMnnekT COMyTCTBYIOWMX 3/1IEMEHTOB ANS SKCMEPUMEHTOB MO 3NEKTPOAUHAMMKE

B coctaB KoMnnekTa BXOAAT cieaytowwme npubopbl v MaTepuansl.
¢ VICTOYHMK NWUTaHMS NOCTOSIHHOTO WM MEPEMEHHOrO Toka NM60 6aTapenHbiii 6nok

11
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BonbTMeTp AByxnpeaenbHbin: npeaen uamepenus 3 B, ueHa aenenns wkansl C = 0,1 B;
npeaen nmepenus 6 B, ueHa genexus wkansl C = 0,2 B

AmnepmeTp AByxnpenenbHbIn: npeaen namepenns 3 A, ueHa aenenns wkanbl C = 0,1 A;
npeaen namepenuns 0,6 A, ueHa genenms wkanesl C = 0,02 A

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

Pesnctop R2 conpotusnenvem (5,7 = 0,6) Om

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

Habop 13 3 NpoBOMOYHbLIX PE3NCTOPOB

IneMeHT anekTpuyeckomn uenu (peoctaTt) conpoTtueneHnem 10 Om

Kniou ans pasMblkaHust ¥ 3aMblkaHUs SNEKTPUYECKON Lienu

KomnnekT npoBoaos

Jlamnoyka HanpsikeHuem 4,8 B

Komnnekm conymcmsyrwwux 3nemMeHmos 018 3KChepuMeHmos no onmuke (puc. 7).

Puc. 7. KoMnnekT conyTCTBYIOWMX 3NEMEHTOB AN SKCMEPUMEHTOB MO OMTUKE

B cocTaB koMnnekTa BXOAAT Cneaytowme npubopbl M MaTepuansl

NCTOYHMK NUTaHKS NMOCTOSIHHOIO TOKA, BbINPSIMUTENb C BXOAHLIM HanpshxeHneM 36+42 B
unu 6aTapenHbin 610k 1,5+7,5 B ¢ BO3MOXHOCTbO perynnpoBKM BbIXOAHOO HaMpsKEHMs
Cobupatowas nmH3a 1: okycHoe pacctosHue Fi= (100 £ 10) mm

Cobupatowas nmH3a 2: GokycHoe pacctosHue Fr = (50 £ 5) mm

PaccemBatowas nuH3a 3 (PokycHoe pacctosHue F3 = —(75 £ 5) MM

JInHelka nnactukoBast (AnuHa 300 MM)

JKpaH CTanbHON

Hanpaensiowas ¢ n3meputenbHom Lkanoi (anuHa 730 Mm)

KomnnekT npoBoaos

Kntoy ABYXMO3ULMOHHBIA ANS pa3MblKaHWS W 3aMblKaHUsl SNEKTPUYECKON LiEnK
OcBeTuTENb C UCTOYHUKOM CBETa HanpsxeHuem 3,5 B

LLlenesas amacdparma

Cnaiig «Mopenb npegMeTa» B pentepe

MNonyumnuHap

[NaHWeT Ha NNOTHOM nMcTe A4 C KpYroBbIM TPaHCMOPTUPOM

NMpodunbHbIi KOMNNEKT 060pyAOBaHUSA
LeHTpa «Touka pocTa>» no pusmnke

B coctaB npocunbHOM LmdpoBor nabopaTopum BXOAST 0AMH 6eCnpoBOAHOM MyNbTUAAT-
ymk Releon Air «®usmka-5», nporpaMMHoe obecneveHre Releon Lite n aByxkaHanbHas npu-
CTaBka-ocumnnorpad.
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BecnpoBogHoi MynbTuaaTumMk Releon Air «®usunka-5»

BecnpoBoAHON MyNbTUAATYMK BbLINOMHEH B BMAE NNAaTPOPMbl C MHOrOKaHasbHbIM M3Mepu-
TeneM, KOTOpblA OAHOBPEMEHHO MOMYYaET CUrHanbl C PasNMYHbIX BCTPOEHHbIX AATYMKOB, pas-
MeLLEHHBIX B €4MHOM KOpyce YCTPOUCTBA. becnpoBoaHbie MynbTUAATUMKM NOAKIHOYAOTCS K
MAAHWETY WM KOMMbloTepy Hanpsimyto. Mpu 3ToM Heobxoauma noanepxka paboTbl MO MPOTO-
kony Bluetooth low energy (BLE) 4.1, 63 4ONoAHUTENbHbIX perncTpaTopoB AaHHbIX C MOMO-
LLIbIO BXOASILLEN B KOMMNNEKT dneLwkn (puc. 8).

Puc. 8. Bluetooth-apantep Releon

N [Tzl

Puc. 9. BecnpoBoAHON MyNnbTUAATYMK
Releon Air «®u3smnka-5»

PaccMOTpUM TEXHUYECKME XapaKTEPUCTMKKM, CXEMY M COCTaB 6eCnpoBOAHOMO MynbTUAATYM-
ka Releon Air «®usuka-5» (puc. 9).

TexHUYecKne XapaKTepucTUKN MynbTUAATYMKA:

¢ pa3psAHOCTb BCTpoeHHon ALM — 12 6w

* MakCUManbHas yactota oundposku curHana — 100 ki

* uHTepdeic noaknouenns — Bluetooth low energy (BLE) 4.1

* BCTPOEHHasl NaMsiTb 06bEMOM 2 Kbait

* HOMMHanbHOEe HanpshkeHwe 6atapen — 3,7 B

» EMKOCTb BCTPOEHHOI 6aTapen — 0,7 A * y

* KONUYECTBO BCTPOEHHbIX AATYMKOB — 6 LUT.

Cxema MynbTMAATUYMKA

B cxemy mynbtugatumnka (puc. 10) BXOAAT cnegytowme 3MneMeHTbl:

1 — pa3béM USB (Mcnonb3yeTcs TONMbKO ANS 3apsaaku

YCTPOWCTBA);
RELEON 2 — pa3béM AN NOAKMIOYEHNS Liyna MarHUTHOrO Mons;
ﬂ AR 3 — MHAMKaTOp COCTOsHMA conpsixeHus Bluetooth;
L 4 — nopT AaTuMka abCconioTHOro AaBNEHUs;
4—— ommas | g 5 — pa3béM Ansg nogkntoyveHns LWyna gaTymka amnepMeTpa;
N 8 6 — pa3béM Ans NOAK/IOYEHMS LyMa AaTYMKa BOSbTMETPA;
e ] 7 — VHAMKATOP COCTOSIHWSI BCTPOEHHOW GaTapewm;
. @ 8 — pa3béM ANns NOAK/IIYEHNs TEMMepaTypHOro 30HAa;
2 — Lty 9 — eanHas KHOMKa BKIIOYEHUS;
9 10 — cepwitHbIn HOMep 6eCcnpoBOAHOMO My/bTUAATYMKA.
CAEAAHO 8 POCCUN
Y O
]

Puc. 10. CxeMa MynbTUAaTUMKa
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JlaTunK YCKOPEHUs! YCTAHOBNEH BHYTPW KOpryca MynbTUAATYMKA, OCM AATUMKA YKa3aHbl Ha
NIMLEBOM NaHenu.
CoctaB MynbTUAATUMKA

[aTuukK HanpsHKeHus Jatunk HanpsbkeHust (pyc. 11) n3MepsieT 3Ha4eHns no-
CTOSIHHOTO W MEpPEMEHHOr0 HanpshkeHus. B komnnekte aat-
r B | 4MKa HAXOAATCA NPOBOAA PA3HOro LBETa C 3aXuUMaMu TUNa

«KpoKOAUN» AN NOAKNOYEHUS K 3NEKTPUYECKUM CXeMaM M
LTeKepam Ans coeamHeHus ¢ 6ecnpoBOAHLIM My/bTMAATYM-
KOM. [lnana3oH n3MepeHust BbIbpaeTcs B NPOrpaMMHOM
obecneyveHnn c6opa n 06paboTkM AaHHBIX.
TexHu4ecKue xapakmepucmuKku 0amyYuKa Hanps;KeHus:
* [ManasoH M3MepeHus:
1)or-150015B
2)or-100010B

Puc. 11. JaTynk HanpskeHus 4313 gl :g 28 g E

* pa3speweHre — 1 MB

NaTtunk TOKa Aatumnk Toka (puc. 12) n3mepseT 3Ha4YeHWUs NMOCTOSHHOMO
W NEPEMEHHOr0 3NEKTPUYECKOro TOKa. B komnnekte aatum-
Ka HaxoAsTCA NpoBOAA Pa3HOro LBETa C 3a)KMMaMu TUna
«KPOKOAMN» ANS NOAK/YEHUS K SNMEKTPUYECKUM CXEMaM W
LTeKepaM 18 COeAuMHEHWs ¢ 6ecnpoBOAHLIM MyNbTUAATYM-
KOM.

TexHuYecKue xapakmepucmuKu 0am4uKa moka:

* [nanasoH nsmepeHus: ot—1 o1 A

¢+ paspeteHne — 0,005 A

Puc. 12. [JaTuuk ToKa

[aTyMKk MarHuTHOro nons [atunk MaruuTHoro nons (puc. 13) u3MepsieT 3HaveHue
WMHAYKUMW MarHUTHOro nons. OH BbINO/IHEH B BUAE BbIHOC-
HOro 30HAa. YyBCTBUTENbHBIA MOAY/b AaTYMKA NMOCTPOEH
Ha MHTEerpasbHOM 351eMeHTe X0s1/1a U CMOHTUPOBAH B TOp-
LIEBOM YacTu 30Ha.

TexHu4eckue XxapakmepucmuKku 0amyuka MazHUMHO20
noas:.

* AuanasoH u3mepexus: ot —100 go 100 mMTn

¢ paspewexne — 0,1 MTh

¢ AMaMeTp 30H4a — 7 MM

* JMHa 3oHaa — 200 MM

Puc. 13. [JaTuMmK MarHMTHOro nons



PU3UKA

[aTtunk TeMmnepaTypbl

Puc. 14. JaTumk TemnepaTypbl

[laTumK yCcKopeHus

olozlS 1L}

Puc. 15. [lJaTumK yckopeHus

Oatuuk abcontoTHOro
AaBneHns

Puc. 16. JaTtunk abcontoTHOro
JaBneHns

TOUKA \!pocm

[aTtunk Temnepatypbl (pyC. 14) BbINOMHEH B BUAE Bbl-
HOCHOMO M repMETUYHOro TEMMNEpPaTypHOro 30HAa. JaTumk
MMEET pacCLIMPEHHbIN TEMMepaTypHbIM AWana3oH, NO3BONS-
oM M3MepATb TEMMepaTypy NpU HarpeBaHWM, KUMEHWK W
KPUCTaNM3aLUmMn pas/iMyHbIX MaTepuanoB. YyBCTBUTENbHbIN
3MIEMEHT AaTuMKa npeacTaBnser coboin nonynpoBOAHMKO-
Bbl BbICOKOYYBCTBUTESbHbIN TEPMUCTOP, KOTOPbIN pasme-
LWEH Ha KOHUe 30HAA. MNyCcTOTbl HAKOHEYHMKA 3anoHEHbI
TEpMOMNacTom. |

TexHuYyecKue xapakmepycmuku 0amyuka memnepamypbi:

* [avana3oH usmepeHust: ot —40 go +165 C

* paspelwweHne —0,1 C

* MaTepuan BbIHOCHOMO 30HAA — HepXXaBetoLLas crasnb

C XpOMUPOBAHHbLIM MOKPbITUEM

o [NVHA METaNIMYecKon 4actu 3oHaa — 100 MM

* AvaMeTp 30H4a — 5 MM

¢ KO3(p(PULMEHT TENIONPOBOAHOCTM TEPMONACTbl —

4 Bt/(M * K)

AaTtumnk yckopenus (puc. 15) npoussoanT nsMepeHuns
YCKOPEHWS ABMXKYLIMXCS 0ObEKTOB N0 TPEM OCAM KOOPAMHAT.
TexHuYecKue xapakmepucmuKu 0amyuKa YCKOPeHUs:

* [ManasoH u3MepeHus 1: +2g
AManasoH u3MepeHns 2: t4g
* [Mana3oH u3MmepeHus 3: £8¢
¢ paspewenne 1 (ana gnanasoHa 1) — 0,001g
¢ paspelleHune 2 (ans avanasoHa 2) — 0,002g
¢ paspelenne 3 (ans guanasoHa 3) — 0,004¢

Aatunk abcontoTHoro Aaenexuns (puc. 16) npovssoauT
“3MepeHnst abconMoTHOrO AaBneHus. YyBCTBUTENbHLIN 3ne-
MEHT AaTuumKa BbINOSIHEH HAa 6a3e MOHOMTHOIO KpeMHUue-
BOro Nbe3ope3ncTopa C BHeAPEHHON TEH30PE3NCTUBHON
CTPYKTYPOW, KOTOpasi NO3BOSISIET UCKITIIOUNTL BO3MOXKHbIE
MOrPELLHOCTM U AOCTUIHYTb HEOBXOANMOMN TOYHOCTU U3Me-
peHui. B KOMNNEeKT BXoaWT rmbkas repMeTmMyHas Tpybka
AN NOAKIOYEHNS WTyuepa AaTtumka K nabopaTtopHoMy

obopyaosaHuio.
TexHuUYecKue Xxapakmepucmuku Aamyuka abcoIomHo-

20 das/sieHus:
* amanasoH usmepenus: ot 0 go 700 kla
¢+ paspeweHne — 0,25 kla
* MaTepuan Tpybku — nonuypeTaH
o a/mHa Tpydku — 300 MM
¢ BHYTPEHHUI AWAMETP TPYyokU — 4 MM
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[N n3y4eHns 3aKOHOB MOCTOSHHOIO WM NEPEMEHHOrO TOKA B KOMIIEKT BKJIHOYEHbI A0MO0S-
HWTENbHO 3MEMEHTbI 3MEKTPUYECKMX Lienen: ABa pesuctopa cornpoTtueneHneM no 360 Om, gga
pe3ucropa conpoTtusneHremM no 1000 OM, namnouka, K4, peoctaTt, Anoa, CBeToamMod, KOH-
aeHcaTop émkocTblo 0,47 MK®, KaTywka WHAYKTMBHOCTbIO 33 MIH, Habop KaTyllek MHAYKTUB-
HocTu (puc. 17).
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Puc. 17. [ONONHUTENbHbIE 3NEMEHTHI 3NEKTPUYECKMX Lieneil

Pa6orta c nporpaMmmHbiM obecneyeHuem Releon Lite

Ansa paboTbl € MynbTUAATUMKAMM HEOEXOAMMO YCTaHOBUTL HA KOMMbIOTEP WK NAaHWeT
nporpamMmy Releon Lite. AnctpnbyTmB NporpamMMbl HaXoamUTCa Ha reL-HocuTene, KOTopbIi
BXOAWUT B KOMMMEKT NocTaBku. lMporpaMMy MOXHO YCTaHOBWUTb Ha ntoboe KONMYECTBO KOMIbIO-
TepoB., MaHWeToB UK cMapT@oHOB. [Mporpamma Releon Lite no3BoNsieT B CUMTAHHbIE CEKYH-
Abl BbIMOMHSATb 3KCNEPUMEHTbI MO FOTOBbIM CLEHApUSAM, METOAMYECKUM YKa3aHMsM U COBCTBEH-
HbIM HapaboTkaM. [porpamMMa SBNSIETCA KPOCC-NMNaTOPMEHHOM U MOXET BbITb YCTaHOB/IEHA
kak Ha Windows, Tak un Ha Android n macOS.

[Ans paboTbl NporpaMMHOr0 obecneyeHnst B onepaunoHHon cucteme Windows Heobxo-
AMMO Hanuume nnatdopmbl Microsoft.NET Framework (cbpeiiMBopk) Bepcun 4.6.2 (unu
Bbille). Kak npaBWno, oHa yxe yCTaHOB/EHa B OnepaLMoHHyto cuctemy. Ho ecnm Releon
Lite nocne ycTaHOBKW He 3amnyCcKaeTcs, TO, CKOpee BCEro, B ONepaLnoHHON CUCTEME
Microsoft.NET Framework He ycTaHoB/neH. Ero MOXHO ckadaTb U YCTaHOBUTb ABYMSI
cnocobamu.

B koMnnekT nocraBku LmMdpoBor nabopaTopum BXoaMT diell-HoCUTeNb, Ha KOTOPOM
HaxoauTca nanka Framework. B 3Toi nanke pa3MelléH ancTpubytns hperMBopKa,
KOTOpbIM HEO6X0AMMO YCTaHOBUTD.

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

Mocne 3Toro 3anycTuTb CKaYaHHbIA alin U YyCTaHOBUTbL (DPENMBOPK Ha KOMMbIOTEP,
NAAHLWET AN cMapTOH.



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

MoaknoYeHne MynbTUAATYMKOB OCYLLECTBNSIETCS Ha BK1aake Pa6ouuni cron. ns noa-
KntoyeHns aatumkoB no Bluetooth Heobxoammo nepekniountbcs Ha Bknaaky Bluetooth u Ha-
XaTb Ha kHonky Mounck (puc. 18). B 6noke MoOKMCK yCTPOMUCTB NOSBATCS HaAEHHOE YCTPOot-
ctBO (puc. 19). [lanee cneayeT NOAKMOUNATL YCTPOWCTBO K NpOrpamMMe.

@ Reicon e
’2 Releon Lite
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FT Norepondiew
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e
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G CIA JATwe0n
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"
l "l\\ Normpona s

~
&
[

O nporpasse

Puc. 19. Mounck ycTpoiicTB
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3aTeM MOXHO BblbpaTh, Kakue U3 AaT4nKoB ByayT yy4acTBOBATL B cbope
AaHHbIX. [N 3TOro HEOHX0AMMO OTK/OUUTL AATUUKK, KOTOPbIE He NoTpedy-

lOTCS1 B SKCriepuMeHTe. 1151 3arycka U3MEPEHWIA CrieyeT HaxkaTb Ha KHoMky  [LLNAELS >>
Myck (puc. 20)

Mopsigok Hayana paboTbl ¢ uMdpoBo nabopatopuen Releon mMoxxHO
NpeacTaBuUTb B BUAE HarnsgHoN cxembl (puc. 21). JaHHyto MH@orpaduky Mox- Puc. 20.
HO MCMO/b30BaTh B KAYECTBE Pa3faToOYHOro MaTepyana Ans yqalumxcs. KHonka Myck

. Hauano pabotbl C
umdposou
" nabopatopuen RELEON

YCTaHOBHTb NPOrpaMMHoe
o6ecneyenue Releon Lite
Ha Balll KOMNbIOTEP,
NNAHLWeT W1 cMapThoH

OTKpbITb NporpamMmy
Releon Lite

............................ 2 4

f‘ -
3 BcTaBuTb B pasbem
USB ¢newky -
nepefjaTymK
=2 \%!

Haxartb Ha eguHy0 4
KHOMKY BK/IOYEHHs Ha
MyNbTHAATYHKE

............................

nepexmoqmbcu Ha
5 sknagKy Bluetooth n
~ Haxatb «lMouck»

lMocne obHapyeHus
MYNbTHAATYMKA BbIOPATH H3
CNHUCKA HeOOXOAUMBbIH
JaTYUK MNH JATYHKH U

Haxartb «[lyck»

Puc. 21. WHdorpaduka «Hauano paboTbl ¢ umdposoin nabopatopuen Releon»

DononHuTenbHble HACTPOMKM [aTYMKOB

JaTunkn MOXXHO AOMOSTHUTENBHO CKOHMUIYprpoBaTh, Nepes TeM Kak 3arnyCTUTb SKCnepu-
MeHT. [ns 3TOro MOAKMOYNTE HEOOXOAUMBIN MynbTMAATUYMK. Mpy 3TOM B NEBOM YacCT¥ 3KpaHa
(NaHenb MeHI0) CTaHeT AOCTYNeH nepeyveHb MOAKIYEHHBIX AAaTYMKOB. KIMKHWTE Ha Ha3BaHue
AaTynKa, onst Toro YTobbl 0TOOPa3nTbL ero MeHI0. B 3aBUCMMOCTM OT AaTymMKa MoryT 6bITb A0-
CTYMHbl pa3MyHble BO3MOXHOCTU €ro KOHUrypauum, Takke CTaHOBUTCS AOCTYMHa KpaTkas
nHdopMaLms 0 gaTumke n 0COBEHHOCTSIX ero UCNonb3oBaHms (puc. 22).
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Puc. 22. VHdopmMaums 0 gaTumke M 0COBEHHOCTSX ero WUCMosb30BaHs

K 06lwmM HacTpoiikam BCex AaTUMKOB OTHOCSTCS:

* mepuop onpoca — BPEMEHHOW Nepuos, B TeYeHWe KOToporo nporpamMma byaet
CHUMaTb NOKa3aHMs C AaTumnka (M3MepsieTCs B CEKyHAAX);

* eAMHMLA M3MEepPeHNsi — BEeNYMHbI, B KOTOPbIX ByayT 0TobpaXxaTbCs nonyyaeMble
AaHHbIE C AaTymKa;

* BMAUMbIA MHTEPBaN — OrpaHnyeHns rpaduka no ocu BpeMeHy;

¢ LBET JIMHUK, LBET TOMEK, TO/NLWMHA JIMHMK, BEJIMYMHA TOYEK rpaduka — BHelu-
HWUI BUA Ha rpaduke;

* aKTMBaLMA/AeaKTMBALMA — [eaKTUBMPYET AATUMK, EC/IM OH He y4acTByeT B JKC-
MepUMEHTE; MO YMOYaHWIO BCE AATHMKM NP NOAKIOYEHUN YCTPOUCTBA aKTUBHBI.

O6wwme HaCTPOMKM NPOrpaMMmbl

B naHenu meHto, B 6110ke HacTpoikm focTynHa Bkiaaka O6uwme HacTporKM. 34echb
MOXXHO 3aaTb BpeMs (4UTeNbHOCTb) 3KCnepuMeHTa. LiBeToBoe ohopmiieHne nporpaMMmbl,
BuA rpachuka n hopmat TariMepa nokasaHbl Ha pUCYHKe 23.

CBsi3Kka AaTUMKOB

Mo yMONYaHuo B MOMEHT cbopa AaHHbIX KaXKabl AaTumK MMEET CBoM rpadmk. Monb3oBa-
TeNlb MOXET MpocMaTpuBaTth rpadukyn, Nepeknyascs Mexay Aatyuvkamu. OfHAKO Ha MpaKTUKe
BCTPEYatoTCs SKCMEepUMEHTLI, MNPy NPOBEAEHMN KOTOPbIX HEOO6X0AMMO NOoKa3aTb 3aBUCMMOCTb
OAHOro rnokasaHusa OT ApYroro Ha o4HOM rpacdwuke. ns storo B nporpamme Releon Lite npea-
YCMOTPEH hyHKLMOHAN CBA3KN AaTUMKOB. 1511 TOro utobbl e€ akTmBMpoBaTh, He0bXoanMo B
NaHenn MeHlo BblbpaTh BkMaaky CBAi3Ka AATUMKOB 1 B pabouelt 0bnactu noakMounTb aaTuu-
KW, KOTOpble AO/MKHbI 0TObpaXkaTbCs Ha OAHOM rpaduke (puc. 24).

19



TOUYKA \!pocm

Q) retablite
- Pabormi cron

[

—~
JIATUMK MATHITHORO NOAR

Compiaa W Tew

Nrivs NG CexyHnomen

'\ka OBapIe HACTDORTA
2

o‘- CrR AT MKDE

lTI ’) Kanubpoera

? O nporpamwe
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Puc. 24. Vicnonb3oBaHue Bk1aaku CBA3Ka AAaTUMKOB

MNocne aToro Ha akpaHe cbopa AaHHbIX, MOMMMO AaTUMKOB, OyAeT AOCTYNHa cea3ka. Mpu
NepektoYeHnn Ha CBs3Ky byaeT otobpaxaTbcs rpaduk co BCEMU BblbpaHHbIMK B CBSA3KE AaT-
ynkamu (puc. 25).

KanubpoBka paTumMkoB

Bce undpoBble agaTumKM KanmbpyoT HeNocpeaCcTBEHHO Ha Npom3BoacTee. KanvbpoBou-
Hble KO3(P(ULIMEHTbI XPaHATCA B NAMSATK AaTymka. MiHoraa HeobXoAMMO M3MEHNUTb Kannbpo-
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Aarway

Puc. 25. Tpaduk o BCeMU BblbBpaHHLIMU B CBSI3KE AaTYMKaMu

BOYHble KO3 dmUMeHTbI. 115 3TOro B NporpaMme npeaycMoTpeH pyHKLUMOHan Kannbposku
[AaTUMKOB.

[ns 3anycka kanmbpoBKK B MaHENN MeH0 Heobxoanmo BblbpaTh Bk1aaky KannbpoBka.
B paboueit obnactu 6yaeT NpeAcTaBNeH NepeyeHb AaTYMKOB, ANS KOTOPbIX MOXHO MPOU3BECTM
kanubpoeky. [ns Bblbopa faTuvMka HaxxmuTe kHOnMKy KanubpoBaTb crnipaBa OT Ha3BaHWs AaT-
yuka. lporpamMma MpeanoXuT BBECTU Maposib. Mo ymonyaHuuio 3agaH naponb 5102. lNocne 3to-
FO MOXHO NPUCTYNWUTb K Kanubposke aaTumka (puc. 26).

CEBPOC & FABOAOMAM HACTROMAM

AT TeMNepaTypu
HWQEOCTI W 1830

Hacrpoliss

’i‘ Ofitigae HACTPROFKM
.

00 CBAIKA BATWNOB

=
T))

, O nporpamve
o

Puc. 26. KanubpoBka faTumka
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B none Tekylee nokasaHue oTobpaxkaeTcs nokasaHve A0 BBOAA HOBbIX KoadduumeH-
TOB. Bblbepute konmMyecTso waros (KO3 @uUUMEHTOB) A/ TOMHOCTU KanvbpoBku. Ha nepsoM
LLare NoMecTuTe AaTyumK B He0bXoaMMble YCIIOBUSI U CPAaBHUTE €ro MoKasaHusl C MOKa3aHUsMm
ApYr1X AOCTYMHbIX NpubopoB. YKaxuTte B none BBeAuTe 4MCNO nokasaHue, KOTOpPOE LOKEH
ceiyac oTobpaxaTtb AaTumk. CneBa oT nonst BBoAa B none Moka3aHue 6yaeT OTpaXeHo Teky-
Lee nokasaHue. na npuMeHeHust HaxkMute KHonky MpUMeHnTb. MOXHO M3MEeHWUTb nokasa-
HMe 1 NOBTOPHO HaxxaTb MpuMeHuTb. [1Ns nepexoda K cieayrowemy wary Haxmute flanee.
CnepytoLume waru HeobxoaMMOo NPOXOAUTD MO TAKOMY XKe anropuTMy.

Mocne Toro kak byaeT caenaH NOCNeAHUM War, CTaHyT akTUBHbI CNEAYIOWME SNEMEHTI.

+ HoBoe 3HaueHue — nosne, oTobpaxatolee 3HayeHne C yY4ETOM HOBbIX KannbpoBOYHBIX

k03 purLmeHTOB (KO3DULMEHTHI PaCCUMTLIBAKOTCS NPOrPaMMOi aBTOMATUYECKH).

¢ 3aHOBO — COpPOCWTbL BCE LWArM 1 MOBTOPUTH KasMOPOBKY AaTyuMKa CHOBA.

o OTMEHUTb — He NpUMEHSTb HOBble KaiMbpoBOYHbIE KOIMMULMEHTLI U 3aKOHUUTL Kanu-

6poBKy AaTuymKa.

o CoxpaHMTb — MPUMEHUTb HOBbIE KannMbpoBOYHbIE KOI(PMULMEHTbI AaTUMKaA 1 3aKOH-

YUTb KanMBpOBKY.

Mpy HaxaTum Ha KHOMKy CoXpaHWUTb HOBble KanmMbpoBouHble KO3hduUUMeHTbl byayT 3anu-
CaHbl B MaMsATb JaTuuKa, cTapble KO3 duLmMeHTbl Npy 3ToM 6yayT NOAHOCTLIO CTEPTHI. [ns Toro
YTOObI BEPHYTHCS K 3aBOACKMM HACTPOMKaM KanmMbpoBKM AaTumnka, HEOOX0AMMO HaXkaTb Ha
KHoOMNKy C6pocC K 3aBOACKUM HAaCTpPOMKaM.

3KpaH c6opa AaHHbIX

MNocne HaxxaTna Ha kHorKy Myck nporpamma Releon Lite nepexoaut B pexxum cbopa AaH-
HbIX. DKpaH cbopa AaHHbIX COCTOUT M3 NaHeNu Noka3aHun AaTYMKOB, rpaduka U KHOMOK
ynpaBfeHns aKcnepnuMeHToM (puc. 27).

1'2' RelabLite  <Hasag

Puc. 27. SxpaH cbopa AaHHbIX

¢ [laHenb nokas3aHus AaTYMKOB.
AKTUBHbIA AaTUYMK (rpacdvK KOTOPOro AEMOHCTPUPYETCS B TEKYLIMA MOMEHT) MOACBEYMBAET-
CSl KpacHbIM LBeToM (puc. 28).
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Puc. 29. Ynpasnexue Buau-
Puc. 28. AKTVBHbII AaTuMK MbIM AMana3oHoM rpadvka

Bo BpeMs paboTbl MOXHO MepeknioyaTbCs Mexay AaTymkamu, KNMKas Ha Mx HassaHue. Ec-
nm 6blna YCTaHOBNEHA CBSI3KA AATYMKOB, TO OHAa TaKXKe OTOBpaXKAEeTCs B MAHEIN MOKa3aHWUM U1
€€ MOXHO CZienaThb akTVBHOW. B 3TOM criyuae 6yaeT noaceBeyeHa He TOMbKO caMa CBsi3Ka, HO U
BCe aT4MKK, KOTOpble BXOAAT B €€ coCTaB. NS KaXaoro AaTynka n CBA3KM nNpeayCMOTPeHO
MeHI0. MeHI0 MOXET pa3nimyaTbCs B 3aBUCMMOCTM OT JaTumka (Bbl6op KaHana, BblIbop eavHuL
NU3MepeHust n T. Mn.).
OAMHaAKOBLIMM HACTPOMKaMK [Nl BCEX AATUMKOB SBNSIOTCS:
+ C6poc B HOJMD;
* YnpaBneHue BUAUMbIM AMana3oHoM rpacdmka (puc. 29).
NHcTpymMeHT C6pOC B HONMb MNpeaHa3HavyeH Ans Toro, Ytobbl YCTpaHUTb BO3MOXHbIE MOMe-
X1 B MOMEHT paboTbl gaTumka. Mpu HaxaTum Ha kHonky CO6pocuTb Byaer oTobpaxkeHo umucno,
Ha KOTOpOe NporpaMMa CKOppeKTUpoBana TekyLlee 3HaveHne aaTumka.
[N NnpUMeHeHns MHCTPyMeHTa YnpaBsieHne BUAUMbIM AMana3oHoM rpadmka Heobxo-
AMMO BBECTU MMHUMAsIbHOE M MaKCMMasibHOE 3HauYeHne Nno ocu Y 1 HaxaTb Konky Enter Ha
KnaeBuaTtype. lporpaMmMa CaMOCTOSITENIbHO CKOpPPeKTUpYET rpaduk. Mo yMOMYaHWIO MpU BbIXO-
[ie 3a rpaHuvLbl BUAUMbIX ANana3oHoB NporpaMMa paclumpsieT avanasoH rpaduka. [ns Toro
4TO6bl 3adMKCUPOBATb BbIOPAHHbLIN AMana3oH, HEObXOAMMO OTMETUTL rafioykoi none PUKCU-
poBaTb.
o [pacduk.
B pexume nay3bl JOCTYMHbI Creaylowme A0NOMHUTENbHbIE BO3MOXHOCTK No paboTte C rpa-
(puKkom:
¢+ MepeMeweHne BMAMMOro AManasoHa — 11 3TOr0 HeobXoAMMO yAEpXMBaTb EBYIO
KHONMKY MbILUW 1 BECTU KYPCOP MbILLM B HY)KHYIO CTOPOHY;

* Bbibop uactu rpacmka ans ysenuueHnss — HeobxoamMo yaepxueaTb kHorky Ctrl Ha
KraBuaType 1 NIEBYO KHOMKY MbILLKM, @ 3aTeM NnepeMeLLeHneM Kypcopa MbIlW BbIAENNUTb
HeobxoanMyto 0bnacTb Ha rpaduke;
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* U3MeHeHMe MacwiTaba — HeobxoarMa NpOKpPyTKa Koneca Mbin; Npn U3MeHeHnn
MacwTtaba no OAHOM OCU CNneayeT WUCMONMb30BaTb KOMECO MbIlM, KOrAa Kypcop MbllUM Ha-
XOAUTCS Haf, HY>XHOWM OCblO;

* MpocmoTp nonHoro rpacmka 3aMepeHHbIX BeJIMUYUH — HEOOXOAMMO KITMKHYTb
NpaBoOM KHOMKOW MbILIK Ha rpaduke, YTobbl MOSIBUIOCH NOAMEHIO rpadvka 1 BbIbpaThb
C6bpocuTb MacLuTab;

* YnpaBneHue peXxuMoM rpacmka — HeobxoaMMO KITMKHYTb MPaBON KHOMKOW MbILLIN
Ha rpaduke, 4yTobbl NOSBMMIOCL NoaMeHI0 rpaduka, u BoibpaTh PexuM rpadmka, a aa-
nee — OAWH 13 NpeanoXeHHbIX BapnaHTos (puc. 30).

CbpocuTte maciTab

YeenuunTts maclutad

YMEHbLKTL MacwTad

Pexxum rpaduka JnHng

CoxpaHutb n306paxeHue Toukm

Touku 1 AnHKA

Puc. 30. YnpaBneHue pexumoM rpaduka

o KHOMKK ynpaBneHns 3KCnepuMeHTOM.

Mpy UCNONb30BaHUM KHOMOK YMpaBAeHWst AOCTYMHbI Cneaylowme AencTBuS:

* NMyck/May3a — ans 3anycka M NPUOCTAHOBKM 3KCMEpUMEHTa.

» O6HOBUTb — AN COpoCa 3KCMEPUMEHTA U BCEX M3MEPEHHBIX 3HAYEHMM.

o Excel — ans BbIrpy3ku AaHHbIX B (hopMmaT TabnmuHoro pegakropa.

o Tabnuua/Ipadpmk — ana nepeknoveHns pexmma otobpaxeHnst gaHHbIx (puc. 31).

a D G —

EXCEL MYCK OBHOBWUTb TABMNLIA

Puc. 31. lNepekntoyeHne pexunma 0TobpaxeHns AaHHbIX

[ByxKaHanbHas npucTaBKa-ocuunnorpacg

[1ByxKaHanbHas npucraska-ocumnnorpad (puc. 32) npeaHasHadeHa Ans uccneaoBaHms
(bOpMbI 3NEKTPUYECKUX CUTHAMIOB MO ABYM KaHanaMm NyTéM BU3yanbHOro HabnoaeHns n ns-
MEPEHUSI UX aMMIUTY U BPEMEHHbI X MHTEPBAOB. [MpUCTaBKa ABNSETCA YNPOLLEHHBIM aHa-
JIOrOM 3MEKTPOHHOMO ocumniorpacda U npeagHasHadeHa st UCnosb30BaHus B y4ebHOM npo-
Lecce.
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Karan 1 Kavan 2

Pd RELEON

@ Npuctasxa ocumanorpad

Puc. 32. [iByxkaHanbHas npucTtaBka-ocumnnorpad

CxeMa npucTaBKu
B cxemy npuctaBku (puc. 33) BXOAST Cleaytolme 3NneMeHTbI:

() G)

KaHan 1 KaHnan 2

1 — pa3bém USB;
2 — pa3bém BNC-Tuna nsmeputenbHoro kaHana N2 1;

3 — pa3bém BNC-tuna nmeputensHoro kaHana N9 2.
MpucTaska-ocumnorpad

®

TexHUyecKne XapaKTepuCTUKM NPUCTaBKM:

* [Mana3oH M3MepsieMbIX HanpsbxeHwit: ot —10 go +10 B

* MpefesnbHO AONyCTMMOE BXOAHOe HanpshkeHne — 50 B

* 4acToTa AMCKPETU3aUMM BXOAHbIX CUrHANOB Ha OaMH KaHan — 400 kly

* YacToTa AMCKPEeTM3aumMM BXOAHBLIX CUrHANOB Ha ABa kaHana — 330 kl'y

* BXOAHOe conpoTuenexne — 1 MOM

¢ CMHXPOHM3AUMA: UMEETCS BO3MOXHOCTb CMHXPOHM3aUMM MO BXOAHOMY CUrHany
* BW/bl CUHXPOHM3ALIMW: aBTO, OAHOKPATHbIN W XAYLUNA

o rnybuHa namst — 1100 BbIBOpOK/KaHan

* BepTUKasnbHOE pa3pelieHne — 12 6ut

Puc. 33. Cxema npuctaBku-ocumnnorpada

BbICTpbIiA CTapT

MoaknioyeHne NpUCTaBkM O0TObpaXaeTcs Ha Bknaake Paboumit cton. Mpu coeanHeHUU no
USB nporpamma aBToMaTMyeckn HaxoamuT NoAKIOHEHHOe 060pyA0BaHME N BbIBOAUT €ro B
cnmcke. ECnm »e 3Toro He Mpom30LLI0, HAXKMUTE Ha KHOMKY OBGHOBUTB MW nepesanycrure
nporpamMy Releon Lite (puc. 34).
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"? ) Relab Lite

o ey

W) xanvooma

Puc. 34. lNoaknoyeHne npuCTaBku

[insa 3anycka usMepeHui cneayet BbibpaTb [iByXKaHasIbHbIW OCLMIO-
rpac B MeHIo CieBa 1 HaxkaTb Ha KHonky Myck (puc. 35).

Puc. 35.

MaHenb ynpasneHums KHonka Myck

<Hadan  [lByxkaHanbHbiil ocumManorpad | G Hacrpoikn

Tourrep
WHcrouumx Pexow

Kivan1 Kayuwi v
Twn

v

Puc. 36. MaHenb ynpaBneHus AByxKaHanbHbIM ocuuniorpacom
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MaHenb ynpaeneHus AByxKaHanbHbIM ocumnnorpadom (puc. 36) MOXHO pasaenuThb Ha cne-
Ayowme GyHKUMOHaNbHbIE MOAYNN.

1. OKHO oTO6paXeHns ocCLUIOrpaMM.

2. KHonka Hasap ans BosBpalleHus Ha Pa6oumnn cron Releon Lite.

3. Knonka Myck/Cron ans 3anycka M O0CTaHOBKM paboTbl npucTaBku-ocumunnorpada.

4, KHornka O6HOBUTD /151 06HOBNEHWNS NOAKIIOYEHMS K MpUcTaBke-ocumnnorpady (uc-
nonb3yeTcs, ecny NporpamMMa 3aBucnia uam nepecrana onpeaensTe NOAKNIOYEHHYIO Npu-
CTaBKy).

5. 30Ha HaCTpPOiKK TpUrrepa.

6. 30Ha HaCTPOMKKU paboTbl pa3BEPTKM.

7. 30Ha HAaCTPOKN OTO6PaXKEHNSA CUTHA/IOB MO KAaXXAOMY KaHany OTAENbHO.

8. CTpOKa COCTOSIHMA, B KOTOPYHO AyONMpYyOTCA HACTPOMKM KaHaNoB M CMeLLeHre pas-
BEPTKM.

Bnokun HacTpoek

Tpurrep no3BossSiET NOAYyYaTb CTabWNbHbIE OCLMIONPaMMBbl 3@ CHET 3aAEepPXKKM 3arycka
pa3BEPTKN A0 TEX NOp, NoKa He ByayT BbINOMHEHbI 3aaHHbIe YCI0BUS. ECnM He BbINONHSAETCS
yCNOBME 3anycka pa3BEPTKM, TO M30bOpaxeHue rpadmka MOXET BbIrNsSAeTb «Oerywmm» unm co-
BEPLUEHHO HEYMTAEMBIM, NMOSTOMY AaHHbIMA 610K ABNSIETCA KINOYEBBLIM 3/IEMEHTOM B NMPUCTaB-
Ke-ocumnnorpadge.

PaccMOTPUM HACTPOWKK Tpurrepa.

Pe)>xumbl

1) ABTO.

B AaHHOM peXxunMe No OKOHYaHUM LMKNa pa3BEPTKMN NPOUCXOAUT e€ oYepeaHo 3anyck,
YTO NO3BONSET HabnoAaTh Ha SKpaHe CUrHaN NMOCTOSIHHO, AAXKE eC/IN OH He YA0BNETBOPSIET
YCNoBMAM 3arycka.

2) XXpywmi.

B paHHOM pexuMe pa3BépTka 3amnyckaeTcsl Npu AOCTWKEHWM CUMHANOM 3aAaHHbIX YCOBWIA
3anycka Tpurrepa. pu OTCYTCTBUM BbIMOMHEHWUSI YCNOBMM, ocumnnorpad XaeT uX MosBNEHus,
a B 3TOT MOMEHT Ha 3KpaHe oTobpaxkaeTcs npeablayLias ocLuuniorpaMmma.

3) OQHOKpaTHbIN.

B aaHHOM pexwuMe reHepaTop pa3BEPTKM 3anyckaeTcst npy HaxaTtum knasuwu Myck/Cron
W NPOM3BOAWUT OAHOKPATHYIO PErMCTPaLIMIO CUrHana npu COBMOAEHUN YCNOBUI TpUITEpa.

UcTouHMK
Jobon n3 kaHanos (KaHan 1 unn KaHan 2) npuctaBku-ocumnnorpada MOXeT CTaTb UCTOM-
HWKOM An1s 3arycKa pa3BEpPTKM.

YpoBeHb

OH 33paéT BXoaHoe HanpshkeHue (B MUNIMBOMLTAX), NPU AOCTMXKEHMM KOTOPOro 3arycka-
eTcs pa3BépTka. Mpy M3MeHeHUN YpOBHS COOTBETCTBYHOLLMIN MapKep Ha rpadvike usMeHsiet
TaKxe CBOE nonoxeHue (puc. 37).
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<Hazag /[lByxkaHaibHb ocumanorpad

\ 4

Cueuenme < 40mxc >

Awanazon - 250 mxc/pen  +

168 +
Ananazon 2 B/aen

Kpaowdt Vv Chpocs 0

C] Kasian 2

2 B/nen 168

Puc. 37. Vicnonb3oBaHue 610ka HacTpoikn YpoBeHb

Tvn

Onpepensiet TMn 3anycka Tpurrepa: no GpoHTy (BOCX.) UK no cnagy (HuCX.)

Cé6op

[laHHas KHOMKa WCrnosib3yeTcs Ans NPUHYAUTENbHOro c6opa AaHHbIX, MONy4YeHUs OCLWNIOo-
rpaMMbl N KOPPEKTUPOBKA YCJ'IOBMI\;I Tpurrepa, eciim OHM 3ajaHbl HEBEPHO.

Pa3BépTka

[laHHbIN 610K OTBEYAET 3@ HACTPOMKM reHepaTopa pa3BEPTKM.

MapameTp CMeLeHne No3BOJISIET CMELLATh NOJyYEHHbI CUrHaM BNEBO-BNPaBO MO ropu-
30HTanm (ocu X). Mpy N3MEHEHWUM 3TOrO NapaMeTpa B OKHE OCLIMIOrpaMM CMELLIAEeTCs Map-
Kep. B cTpoke cocTosiHMA HaxoauTcs AyonmnpytoLlee OKHO Anst U3MEHEHWUS IAHHOW HAaCTPOMKM
(puc. 38).

Hactpoiika [inana3oH no3BOSSIET CTYNEHYATO M3MEHSTb CKOPOCTb Pa3BEPTKM (MaclTab
Mo ropusoHTanu).

KaHanbi

[aHHbliA 610K OCYLLECTBNSET HACTPOMKY OTOOPaXXEHWS OCLUMNNOrPaMM ANS KaXAoro KaHa-
na npucTaeBku-ocumniorpada otaencHo. Bce napametpol 61oka AybnupyloTcs B CTpOKE COCTO-
AHua (puc. 39).

MapameTp CMeLeHune No3BosET CMeLaTb OCUMIONpaMMy BBEPX-BHM3 MO BEPTUKANIM
(ocn Y).

MapameTp [iMana3oH OCyLECTBNSET CTyNeH4aToe W3MeHeHWe Maclutaba no ropusoHTanu.

Mpu n“cnonb3oBaHWM napameTpa LiBeT B cneunanbHOM BbiNaAatoweM CrNCKe MOXHO M3Me-
HATb UBET JIMHWW OCLMNNIOrPaMM.
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<Haag [lsyxkaHanbHbli ocumanorpad

4

Mapxkep

Awanazon 250 mxc/aen

Kanan
Z Kawan 1

Cmewpnme 168
Avaoason - _28/aen

Kool Vv Copocn 0

Dumz

Puc. 38. Wcnonb3oBaHue napametpa CMelwieHue B 6noke Pa3BépTka

AsyxxaHnanbHbiid ocumanorpad

A4

128

2 B/pen

Cépocn 0

2 B/aen 128

Puc. 39. Vicnonb3oBaHue 6noka KaHanbl

Mpu Haxatum knasuwy C6poc B 0 Ha KOPOTKO3AaMKHYTLIX KOHTaKTax WU3MEepUTENbHOro Ka-
6ens npoucxoanT KoppekTnposka Hyns (puc. 40, 41). JaHHyio npoueaypy pekoMeHA0BaHO
NpoM3BOAMTb B Hayane paboTbl ¢ npuctaBkom-ocumnnorpadoM. OTKIIOUMTL KaHan MOXHO Mo-
CTaBWB ranoyKy psiaoM C HOMepoM KaHana. locne 3Toro Bce napaMeTphbl 419 kKaHana CTaHo-
BATCS HEAOCTYIHbI.
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< Haaap

als Lite

ApyxkaHanuHeiv ocumanorpad

2 B/aen O mB

[ByXKaHanbHbl¥ ocumanorpad

2 B/aen 0O mMB

Puc. 40. CurHan Cc HEHyNEBbIM CMELLEHWEM

Puc. 41. CkoppeKTMpOBaHHas OCUMNIOrpamMma

MpumMepbl paboTbl C NpUcTaBKoi-ocuunorpadom

OnpepeneHne napamMeTpoB OCLM/IJIONPaMMbl
C noMoLLbHO NPUCTaBKM MOXKHO OnpeaensTe aMnauMTyay, nepvog, 4YactoTy v apyrue napa-
METpbl NCCNeayeMbIX CUrHanoB. M3 HacTpoek ocumnnorpada (puc. 42) BUAHO, YTO OAHO Ae-
nenue (KneTka) no ropusoHTany paBHo 250 MKC, NO3TOMy nepuoa Nosy4YeHHON CUHYCcoMab!

2B/asn +

v Chpocn 0

Hactponku

Tonrrep
Mciounmk Pemnm

Kavan1 Vv Asto

Nmanaaou 250 aaec/pen

Kanans
Kasian 1

Cueusie - OuB

Ananason - 2 D/nen

Kpacai VvV Chpoca 0

] Kavan2
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paBeH 500 MKC, CneaoBaTesibHO, YacToTa CUrHana paBHa 2 K. AHanorMYHo no BEpTUKasb-
HOW ocK oaHo aenexue (KneTka) paBHo 2 B, ciegoBaTenibHO, aMnuTyaa CurHana paBHa 4 B.

@ restiie

<Hazag [lsyxkaHaibHbIW ocumnnorpad

Hacrpoiixu

2 B/pen 0mB

Puc. 42. OnpepeneHne napaMeTpoB OCLMNNOrPaMMbl

Pabora c Tpurrepom

Ha pucyHkax 43, 44 npeactaBneHbl NpuMepbl paboTbl C Pas3fIMUHLIMKU HACTPOWKaMu Tpurre-
pa. PaboTta Tpurrepa, KOTOpbIN HAaCTPOEH Ha YPOBEHb HanpsxeHus 1,4 B 1 cpabaTbiBaeT no
(OPOHTY NOCTYNAoLLEro curHana Ha Kasan 1, npounniocTpupoBaHa Ha pucyHke 43.

B Rt Lte

<Hazag [syxkaHanbHblid ocumanorpad

&) Kawan 1
Cuewenne

Auanazon

Kpaowdl WV

Dl(maaz

Puc. 43. MNMpumep paboTbl C pasnMyYHbIMKU HACTpOKKaMu Tpurrepa (ypoBeHb Hanpsixenus 1,4 B)
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PaboTa Tpurrepa, KoTopblii HACTPOEH Ha YpOBEHb HanpskeHus 2,8 B 1 cpabaTbiBaeT Mo
CraZly NOoCTYMNaoLLEro curHana Ha KaHan 1, npounnocTpupoBaHa Ha pUCyHKe 44.

@ resss e

<Hazag [lsyxkaHanbHbiA ocymanorpad

Ananason 250 Mxc/pen  +

Kananu

M Kawan 1

Crewerne __Om8
Nwanaon - 2 B/aen

Kpaonwdt V' Cépocu 0
CI Kaman 2

2 B/aen 0mB

Puc. 44. MNpumep paboTbl C pa3NMYHbLIMKM HAcTpoKikaMu Tpurrepa (ypoBeHb HanpsixeHus 2,8 B)
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NpumepHas pabouyas nporpamma no pusuke
Aana 7—9 Knaccos

C ucnonb3oBaHneM o6opyaoBaHus «LlkonbHoro KBaHtopuyma»

MnaHupyeMble pe3ynbTaTbl 0CBOEHMS y4ebHoro npeamerta «®usmnka»

C ONMCaHMWEM YHUBEpPCaJibHbIX yYe€6HbIX AeUCTBUH, AOCTUraEMbIX
o6yuyarowimmmcs

JINYHOCTHbIE pe3ynbTaTbl

O6yuyatoLLmics NONYUUT BO3MOXHOCTb Anst (POPMUPOBAHMS CEQYIOLMX JIMYHOCTHBIX pe-
3y/bTATOB:

pa3BMTME MO3HABATENbHbLIX MHTEPECOB, UHTENNEKTYANbHbIX Y TBOPYECKUX CMOCOBHOCTEN;
y6EXXAEHHOCTb B BO3MOXHOCTM MO3HAHMS NPUpoabl, B HEO6XOANMOCTM pa3yMHOMO UC-
No/b30BaHNS AOCTMXXEHUI HayKW W TEXHOMOTWMW ANS OafbHEMIIEr0 Pa3BUTUS YenoBeve-
CKOro 06LIeCTBa, yBaXXeHNe K TBOPLAM HayKu 1 TEXHUKM, OTHOLLIEHWE K U3MKE KaK K
3N1IEMEHTY 06LLEYEN0BEYECKON KYNbTYpbI;

CaMOCTOSATENbHOCTb B MPUOBPETEHMM HOBBIX 3HAHWIA U NMPAKTUYECKUX YMEHWIA;

FOTOBHOCTb K BbIGOPY XU3HEHHOIO NYTU B COOTBETCTBUM C COBCTBEHHBIMI MHTEPECAMU U
BO3MOXXHOCTSIMU;

MOTMBALMSI 06Pa30BaTeNbHON [AEATENbHOCTM Ha OCHOBE JIMYHOCTHO OPWEHTUPOBAHHOMO
noaxoaa;

thopMMpoBaHKe LIEHHOCTHOrO OTHOLLEHWUS APYT K APYTY, K YYUTENIO, K aBTOpPaM OTKPbITHIA

1 U306peTEHWI, K pe3y/ibTaTaM 0byUeHusl.

MertanpeaMeTHble pe3ysibTaThbl

O6y4atoLLMINCA MOMYYMT BO3MOXHOCTb /151 (DOPMUPOBAHMS ClIElyHOLLMX METANpeaMETHbIX
pe3ynbTaToB:

OB/afIeHNE HaBbIKAMWU CAMOCTOATEBHOIO NPUOBPETEHUS HOBbIX 3HaHWIA, OpraHM3aLIMK
yuyebHOI 1EeATENBHOCTU, NMOCTAHOBKM LIENEN, NaHUPOBAHWUSA, CAMOKOHTPONSA U OLIEHKU
pe3y/bTaTOB CBOEW NEATENbHOCTY, YMEHUSMU NPEABUAETb BO3MOXHbIE Pe3yNbTaTbl CBOMX
JNENCTBUIA;

MOHMMaHWE Pa3NINYMN MeXay UCXoAHbIMU (hakTaMK M FUMNoTe3aMM NS UX 0ObSICHEHWS,
TEOPETUYECKMMU MOJIENAMU U PeanbHbIMU 06bEKTaMU, OBNRJIEHUE YHUBEPCA/IbHBIMU
y4YebHbIMU AENCTBUAMI Ha NpUMEpaX rmnoTe3 Anst 06 bACHEHUS U3BECTHBIX (PaKTOB U
3KCMEPUMEHTANbHON NPOBEPKM BbIABATAEMbIX TUMOTE3, Pa3paboTKM TEOPETUYECKMX MO-
Jlenen nNpoLeccoB UNN SIBNEHWUN;

(hOpMMPOBaHME YMEHUI BOCMPUHMMATh, nepepabaThiBaTb M MPeabABASTb WHPOPMALIMIO
B C/TOBECHOW, 06pa3Hoi, cMBoNMYeckon hopMax, aHann3npoBaThb U NepepabaTbiBaTb
MONyYEHHYI0 UHGOPMALIMI0 B COOTBETCTBUM C MOCTABNEHHbIMKM 33favyaMy, BbIAENSTb OC-
HOBHOE COAIEP>XaHME MPOUYUTAHHOrO TEKCTA, HAaXOAWTb B HEM OTBETbI Ha MOCTaB/IEHHbIE
BOMPOCHI U MU3N1araTh €ro;

NPUOBPETEHNE OMbITA CaMOCTOSITENBHOMO MOMCKA, aHanu3a U otbopa MHbopMaUuK C uc-
MONb30BaHWEM Pa3NNYHbLIX UCTOYHMKOB M HOBBIX MH(MOPMALIMOHHBIX TEXHOMOTWIA ANs pe-
LUEHWUSA NO3HaBATENbHbIX 33/1aY;
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pa3BUTUE MOHOJIOMMYECKON M ANANOrMYECcKOn peymn, yMEHUS BbipaXkaTb CBOU MbIC/TH,
Croco6HOCTM BbICNYLIMBATh COBECEeAHMKA, MOHMMATb €ro TOUKY 3peHusi, MpU3HaBaTb npa-
BO [IpYroro YesioBeka Ha MHOE MHEHWE;

OCBOEHME MPUEMOB AEWCTBUN B HECTAHAAPTHbIX CUTYaUMsX, OBMAAEHUE 3BPUCTUYECKUMM
METOAaMM pelleHus npobnem;

thopMMpOBaHWE YMEHUI paboTaTb B rpynne C BbIMOSHEHUEM Pa3NMYHBIX COLMANbHBIX PO-
nei, NpeacTaBnsATb U OTCTaMBaTb CBOM B3rsiAbl U YOEXAEHNS, BECTU AUCKYCCUIO.

PerynatusHbie YY1

O6yyatoLLmiicst MONYYMT BO3MOXKHOCTb AJ1i (POPMUPOBAHMS CIEAYIOLLIMX PErYNSTUBHBIX

yy[.
L

YMeHne caMOCTOSATENIbHO OnpeaensTh Lenm O6y‘-IeHVIFI, CTaBUTb U CbOpMYfIMpOBaTb HOBbIE

3aa4m B y4é€be 1 no3HaBaTeIbHOWN AESTENbHOCTW, Pa3BMBaTb MOTMBbI U MHTEPECHI CBOEN MO-
3HaBaTe/IbHOW AeAaTeNbHOCTH.
Oby4aloLMNCa CMOXKET:

2.

aHanM3npoBaTh CYLLECTBYOWME 1 nnaHMposaTb byaywume obpasoBaTenbHble pe3ynbTaThl;
MaeHTUUUMPOBaTb COBCTBEHHbIE NPobieMbl U onpeaensTb rnaBHyt npobnemy;
BblABUraTb BEPCUM pelleHnst npobnembl, GopMynMpoBaTh rMnoTesbl, NPeaBoCXMLaTh Ko-
HEYHbIN pe3ynbTaT;

CTaBUTb LieNb AESTENbHOCTM Ha OCHOBE OMNpeaenéHHON NpobaeMbl M CyLLECTBYIOWMX BO3-
MOXHOCTEN;

hopmynmpoBaTb yyebHble 3afaun Kak Luark AOCTVXKEHWS MOCTAB/IEHHON Lienn fesTenb-
HOCTW;

060CHOBbIBaTL LieNIEBbIE OPUEHTUPBI U NPUOPUTETbI CCbIIKAMM Ha LLEHHOCTH, YKa3blBas 1
060CHOBbIBast IOrMYECKyHO NoceaoBaTelbHOCTb LLAroB.

YMeHMe CaMOCTOSTENbHO NaHMPOBaTb MyTU AOCTWKEHWS LieNed, B TOM YUCIe anbTepHa-

TWBHblE, OCO3HAHHO BblbMpaTb Hanbonee 3hdekTBHbIE CMOCOOLI peleHns yy4ebHbIX 1 no3Ha-
BaTesIbHbIX 3a4ay.
Oby4aloWwmnines CMoXeT:

onpeaenstb Heobxoaumoe(ble) aencTBue() B COOTBETCTBUM C y4YebHOW U MO3HaABaTESb-
HOW 3ai@4aMu 1 COCTaBNSATb aNrOpUTM ero(Mx) BbINOSHEHNS;

060CHOBbIBaTb M OCYLLECTBATb BblIbOp Hanbonee apekTMBHLIX CNOCOb0B peLleHns
y4ebHbIX 1 MO3HaBaTeNbHbIX 3aAay;

onpeaensitb/HaxoanTb, B TOM UMcie 13 NpeasioXXeHHbIX BapuaHTOB, YC/I0BUS AN Bbl-
MosIHeHUs y4ebHOM 1 No3HaBaTeIbHOM 3a4aY;

BbICTPaMBaTb XXM3HEHHbIE NAaHbl Ha KPaTKOCpO4HOe byayluee (3asBnsTb LeneBble Opu-
EHTMpbI, CTAaBUTb afIEKBATHble UM 3adaun M Npeanaratb AENCTBMS, YKasbiBasi M 0BOCHOBbI-
Basl IOrMYeCKyLo NoCnefoBaTeIbHOCTb LWaroB);

BbIbMpaTb M3 NpeaIoXKeHHbIX BapUaHTOB M CaMOCTOSITESNIbHO UCKaTb CpeACTBa/pecypchbl
ANS peweHunst 3aaa4vm/a0CTVXKEHNS Lenu;

COCTaBNATb MNaH pelleHns npobnembl (BbINOMHEHWS NPOeKTa, NPOBEAEHNS UCCIIe0Ba-
HUS);

ONpefensTb NOTEHUMabHbIE 3aTPYAHEHUS NpK PELEHUM YY4ebHOM M No3HaBaTeNbHON 3a-
[a4v N HAXOANUTb CPeACTBa AN1S UX YCTPaHeHUs;

OMKUCbIBaTb CBOM OMbIT, 0hOpMNsS €ro Ans Nepeaayn ApyrvM NOAsSM B BUAE TEXHOMOMUM
peLleHns NPaKTUYecKnX 3agad onpeaenéHHoro Knacca;

MMaHMPOBaTb U KOPPEKTUPOBAaTb CBOK MHAMBMAYaNbHYIO 06pa30BaTeNibHYI0 TPAaeKTopuIO.
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3.

YMeHne COOTHOCUTb CBOWM AEWCTBMS C NNaHUPYEMbIMU PE3YJIbTaTaMU, OCYLLUECTBNATbL KOH-

TPOJib CBOEW AEATENbHOCTM B MPOLIECce AOCTVIKEHWSI pe3ynbTaTa, OnpeaensTb Cnocobbl aei-
CTBMI B paMKax NPEASIOKEHHbIX YC/T0BUM 1 TpeboBaHUIA, KOPPEKTUPOBATb CBOM AEVCTBUS B
COOTBETCTBUM C U3MEHSIIOLLENCS CUTYaLMEN.

Obyyatowmiecs CMOXeT:

4,

onpeaensiTb COBMECTHO C MEeAaroroM W CBEPCTHUKaMKU KPUTEPUM MNaHWMPYEMbIX pe3ynbTa-
TOB U KPUTEPUM OLIEHKW CBOEN YYebHOW AESTENBHOCTH;

CMCTEMATM3MPOBATh (B TOM YKC/Ee BbIOMPaTb NMPUOPUTETHbIE) KPUTEPUM MIAHUPYEMBIX pe-
3yNbTaTOB W OLIEHKW CBOEM AeSTeNbHOCTY;

OTOMpaTb MHCTPYMEHTbI ANS OUEHMBAHUS CBOEW AESTENbHOCTM, OCYLIECTBNSTb CAMOKOH-
TPO/b CBOEM AEATENBHOCTU B PaMKax NPeAsIOKEHHbIX YCII0BUIA U TpeboBaHWN;
OLIEHMBATb CBOK AESTENIbHOCTb, apryMEHTUPYS NPUYMHBI AOCTUMXKEHWSI UM OTCYTCTBUS
NIaHUPYEMOro pe3ysbTaTa;

HaxOAUTb AOCTaTOYHble CPEACTBa ANS BbIMONHEHWUS! YYEOHbLIX AEACTBUI B M3MEHSIOLLENCS
CUTYaLUMK U/vnv Npy OTCYTCTBUM NIaHUPYEMOro pe3ysnbTaTa;

paboTasi o CBOEMY M/iaHy, BHOCUTb KOPPEKTMBbI B TEKYLLYIO AEATENbHOCTb HA OCHOBE
aHann3a U3MEeHEHU CUTyauun Ans NosTyYeHnst 3ar1aHMPOBaHHbIX XapaKTEPUCTUK Mpo-
AyKTa/pe3ynbTaTa;

yCTaHaBNMBaTb CBSA3b MEXAY MOJYYEHHbIMU XapaKTEPUCTMKaMM MPOAYKTa WM XapakTepu-
CTUKaMK Mpouecca AESTENbHOCTM M MO 3aBEepLIEHUN AESTENbHOCTM NpeanaraTb M3MeHe-
HWe XapaKTepPUCTUK NPOLLECCa A1 NONYYEHMS YYULLEHHBIX XapaKTEPUCTUK NPOAYKTa;
CBEPSITb CBOM AEWCTBUS C LIENbIO U NPy HEOBXOAMMOCTY UCMPaBNsTb OLIMOKM CaMOCTOSI-
TenbHO.

YMeHuWe OLeHMBaTb NPaBMIbHOCTb BbIMOHEHNS Y4EOHOM 3a4aun, COBCTBEHHbIE BO3MOX-

HOCTU €€ peLleHus.
ObyyatoLniics CMOXET:

5.

ONpeaensiTb KpUTepun NpaBUNbHOCTY (KOPPEKTHOCTM) BbIMOMHEHUSI y4ebHOW 3aaaum;
aHanu3npoBaTb 1 060CHOBbLIBATb NPUMEHEHME COOTBETCTBYIOLErO UHCTPYMEHTapUsS aAns
BbINOSIHEHNSA YYeOHOW 3aaauu;

cB060AHO NOMNBb30BaTLCS BbIPAbOTAHHLIMU KPUTEPUSIMX OLIEHKM M CAMOOLIEHKN, NCXoas
W3 LIENN N MMEIOLLIMXCS CPEACTB, pasnMyas pe3ynbTaT U cnocobbl AENCTBUN;

OLIEHMBaTb NPOAYKT CBOEW AEATENBHOCTY MO 33AaHHbIM W/ CAaMOCTOSTENBHO onpefe-
NEHHBIM KPUTEPUSM B COOTBETCTBUM C LIENBIO AEATENBHOCTY;

060CHOBbIBaTb AOCTMXXUMOCTb LiESM BbIbpaHHbLIM CNOCO60M Ha OCHOBE OLIEHKN CBOMX
BHYTPEHHWX PECYPCOB M AOCTYMHbIX BHELUHUX PECYPCOB;

(MKCMpOBaTb M aHanNM3MpoBaTb AMHAMUKY COBCTBEHHbLIX 0Opa30BaTENbHbLIX PE3yNbTaToOB.
BnaaeHne ocHOBaMM CaMOKOHTPOSS!, CAMOOLIEHKW, NPUHATUSI PELLIEHWI U OCYLLECTBIE-

HWSI OCO3HAHHOI O BbIGOPa B YUEOHOW 1 NO3HABATENBHOW AEATENBHOCTY.
Obyyalowmnca CMOXET:

HabntoaaTb M aHaNM3MpPoBaTb COOCTBEHHYIO YUYEOHYIO M NO3HABATENbHYIO AESTENBHOCTD 1
AESTENBHOCTb APYrnX 06yYaloLwmMXcs B NpoLecce B3aMMOMNpOBEPKY;

COOTHOCUTb peasibHble U NNaHUPYEMblE Pe3yNbTaTbl UHAMBMAYANbHOW 06pa30BaTebHOM
[AEeATENbHOCTM M AenaTb BbiBOAbI;

NPUHUMATL PeLleHne B Y4ebHON CUTYaLMmM U HECTW 33 HEro OTBETCTBEHHOCTb;
CaMOCTOSITENbHO ONpeaensTb NPUYMHBLI CBOETO YCMEXA WM HEYCMeXa WM HaxoauTb Croco-
6bl BbIXOA U3 CUTYyaLUN HeYCnexa;

PETPOCNEKTUBHO OMNpeAensTb, Kakue AEUCTBUSI MO PELIEHUI0 y4ebHOM 3agauv unu napa-
MEeTpbl 3TUX AEUCTBUWA NPUBENM K MOMYYEHWUIO MMEIOWErocs NpoayKTa yyebHoW aesTens-
HOCTY;
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AEMOHCTPUPOBATh MNPUEMBbI  perynaumm  NcuxoPuanmonormyeckmx/3MoLMOHaIbHbIX COCTO-
SAHUM ANa AOCTUXKEHMS 3ddeKTa YCroKoeHms (YCTpaHEHUS SMOLIMOHANBHON HaNpPsHKEH-
HoCTK), 3cdekTa BOCCTAHOBNEHMS (OCNabneHns NposiBNEHMN YyTOMAEeHus), 3ddekTa ak-
TUBM3aumK (NOBbILLEHMS! NCUXOCU3MONOrMYECKON PEaKTUBHOCTH).

Mo3HaBaTenbHble YY[

ObyyatoLmIcs NoTyYMT BO3MOXKHOCTb A/151 (DOPMMPOBaHNS CIEAYHOLLMX NMO3HABATENbHbIX

YY[.
L

YMeHue onpefenstb MOHATUA, CO34aBaTb 0606LIJ,€HMFI, yCTaHaB/IMBaTb aHaJlornun, Kiac-

cMbULMPOBaTh, CaMOCTOSITENBHO BbIGUPATh OCHOBAHMS M KPUTEPUM AN KnaccudukaLmum, ycra-
HaBNMBATb MPUYUHHO-CIEACTBEHHbIE CBS3M, CTPOUTb NOrMYECKOE PACCYXAEHUE, YMO3aKIOue-
Hue (MHAYKTMBHOE, IEAYKTUBHOE, MO aHa/orun) 1 AenaTh BbIBOAbI.

O6yyYaloLIMIACS CMOXET:

2.

noabupatb C0Ba, CONOAYMHEHHbIE KTIOUYEBOMY CIOBY, OMPeAensiome ero NpusHaku w
CBOWCTBA;

BbICTPaMBaTb NOMMYECKYIO LIEMOYKY, COCTOSILLYIO U3 K/KOYEBOro C10Ba M CONOAYMHEHHBIX
eMy C/10B;

BbIAENATb 06N NPU3HAK ABYX MU HECKONbKUX NPEAMETOB MW SIBNEHUIA U 0ObSCHATD

NX CXOACTBO;

06beanHATL NPEeAMEThI U BIEHUS B IPYNMbl N0 ONpeaenéHHbIM Npu3HakaM, CpaBHUBATb,
KnaccudunumposaTb 1 0606LWWaTh GakTbl U SBNEHUS;

BblAENATb BNeHMe K3 06LLero psaa apyrux SBAEHWN;

onpegensTb 06CTOATENbCTBA, KOTOPblE MPeAWecTBOBaM BO3HUKHOBEHUIO CBSA3M MexXay
SBNEHWSIMU, U3 3TUX 0BCTOATENLCTB BLIAENSATb ONpeaensiolme, CnocobHble bbiTb Npuyn-
HOW QHHOMO SIBNEHWS, BbISIBNSATb NMPUYNHBI U CNIEACTBUS SBNIEHWN;

CTPOWUTb PacCy>AEHME OT 0BLLMX 3aKOHOMEPHOCTEN K YaCTHbIM SIBNEHMSIM U OT YaCTHbIX
SIBNEHNI K 06LWMM 3aKOHOMEPHOCTSIM;

CTPOUTb PacCyXAeHWe Ha OCHOBE CPaBHEHWS NMPEAMETOB W SIBNEHWI, Bbiaenss nNpu 3TOM
obLme NpusHaKku;

n3naratb NONYYEHHYIO MHAPOPMALMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLLaeMon 3aaaum;
CaMOCTOSATESNIbHO YKa3blBaTb Ha MHGMOPMaLMIO, HYXAAKOLWYIOCS B NpoBepke, npeanaratb u
NPUMEHSTb Crocob NpoBepKN AOCTOBEPHOCTU MHMDOPMaLmK;

Bepbann30BaTb IMOLMOHANbHOE BreyaT/ieHWe, OKa3aHHOE Ha Hero UCTOYHMKOM;
06BACHATL SBIEHWS, NPOLIECChl, CBA3M U OTHOLWEHMS, BbISIBNSIEMble B X0Ae NO3HaBaTeslb-
HOM 1 UCCNeaoBaTeNbCKON AeSTeNbHOCTM (MPUBOANTL 0ObSICHEHME C M3MEHeEHUEM ¢hop-
Mbl NPeACTaBNEHMS; 0OBACHSATL, AETANN3MPYa UK 0606Las; 06bSCHATL C 3a1aHHOM
TOYKW 3peHuns);

BbISIBNSATb M Ha3blBaTb MPUYMHBI COOLITUS, SBNEHWUS, B TOM 4uCe BO3MOXHble/Hanbonee
BEPOSITHbIE NMPUYNHbI, BO3MOXHbIE MOCNEACTBUS 331aHHOWN NPUYKNHbI, CAMOCTOSTENBHO
OCYLLECTBNAS NPUYNHHO-CNEACTBEHHbIN aHanu3;

[lenaTb BbIBOA Ha OCHOBE KPUTUYECKOrO aHanm3a pasHblX TOYEK 3peHus, NoATBepXKAaThb
BbIBOA COBCTBEHHOM apryMeHTaLUMEN UM CAMOCTOSITENBHO MOYYEHHBIMU AAHHBIMU,

YMeHue co34aBaTh, NPUMEHSTb U NPeobpa3oBbiBaTb 3HAKM U CUMBOSbI, MOAEN U CXEMBI

[N peLleHns y4ebHbIX M NO3HABATE bHbIX 3a/au.
ObyyaloLmMNCa CMOXET:

0603Ha4YaTb CMMBOJIOM M 3HAKOM npeamer n/vnu ABNEHUE,
onpenenaTb NOrMyeCKMe CBA3N Mexay npeaMmeTamm u/vnu ABNEHUAMMN, 0603HayaTb AaH-
Hbl€ JTOrn4ecKmne CBA3n C NOMOLLIbIO 3HAKOB B CXEME,
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3.

Co3AaBaTb abCTPaKTHbIN WMWK peanbHblii 06pa3 npeaMeTa U/unu SBNEHUS;

CTPOUTb MOAESb/CXEMY Ha OCHOBE YC/TOBMIA 3afaum U/unm cnocoba eé peLueHunst;
co3gaBaTb BepbanbHble, BELWeCTBEHHble M MHGOPMALMOHHbIE MOLENN C BblAeNeHneM cy-
LeCTBEHHbIX XapaKTepucTUK obbekTa Ans onpeaeneHus crnocoba peleHus 3ajaun B CO-
OTBETCTBUM C CUTYaLMEN;

npeobpa3oBbiBaTh MOAENM C LIENbIO BbiSIBNIEHWS 06LLMX 3aKOHOB, Onpeaenstowmx AaH-
HYIO0 NpeAMETHYI0 0bnacTb;

nepeBoANTb CJTIOXKHYIO MO COCTaBy (MHOroacneKTHy0) MHopMaumio 13 rpadmyeckoro
nnn chopManmn3oBaHHoOro (CMMBO/LHOIO) NPeACTaBEHNs B TEKCTOBOE M HA0bopoT;
CTPOUTb CXEMY, anropuTM AENCTBUS, UCMPABNSTb MM BOCCTAHABNMBaTb HEM3BECTHbIN pa-
Hee anropuT™M Ha OCHOBE MMetoLLEerocs 3HaHWs 06 06bekTe, K KOTOPOMY NMPUMEHSIETCS
anropuTM;

CTPOUTb A0Ka3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOIO;
aHanNn3npoBaTb/pednekcnpoBaTh OnbIT pa3paboTkn U peanusaummn y4ebHoro NpoeKkTa,
“ccnenoBaHust (TEOPETUYECKOro, SMMMPMYECKOT0) Ha OCHOBE MPEMASIOXEHHOW npobnem-
HOM CUTyauumW, NOCTaBNEHHOM LM U/Wnn 3aAaHHbIX KPUTEPUEB OLIEHKN NPOAyKTa/pe-
3ynbTata.

CMbICNOBOE YTeHMe.

O6Yy4atoLLMNCA CMOXKET:

4,

HaxoAuTb B TEKCTe Tpebyemyto MHGOpMaumto (B COOTBETCTBUM C LIENSIMU CBOEW AeSTENb-
HOCTW);

OPUEHTMPOBATLCS B COAEPXXaHWUM TEKCTA, MOHUMATb LIENIOCTHBIN CMbICT TEKCTA, CTPYKTY-
pupoBaTb TEKCT;

yCTaHaBNMBaTb B3aWMOCBS3b OMUCAHHbIX B TEKCTE COBLITUM, SBNEHMIA, NPOLIECCOB;
Pe3tOMMPOBaTh MMaBHYIO UAEK TEKCTa;

KPUTMYECKU OLEHMBATL COAepXaHue u opMy TekcTa.

dopMMpOBaHUE M Pa3BUTUE IKOMOMMYECKOMO MbILLSIEHMS, YMEHWE NPUMEHSITb €ro B Mo-

3HaBaTeﬂbHOVI, KOMMYHMKaTMBHOVI, coumanbHOM MPaKTUKE 1 HpOd)eCCMOHaﬂbHOVI OpUeHTa-

LUMn.

ObyyaloLwwmnca CMOXET:

5.

ONpeaensiTb CBOE OTHOLIEHWE K MPUPOAHOI Cpefe;

aHanM3MpoBaThb BNUSIHWE SKOMOTMYECKUX (PaKTOpPOB Ha Cpedy 0BUTAHWS XKMBbIX OpraHu3-
MOB;

NPOBOAUTL MPUYMHHBINA 1 BEPOSITHOCTHBIN aHanM3 3KONOTMYECKUX CUTYaLMi;
MPOrHO3MPOBATb M3MEHEHMSI CUTYaLIMK NPU CMeHe AeNCTBUS ogHOro dakTopa Ha aew-
CTBME Apyroro ¢akTopa;

PacrnpoCTPaHsTb 3KOMOrMYECKME 3HaHUS W Y4aCTBOBATb B MPAKTUYECKMX Aenax no 3alum-
TE OKpY>XatoLLen cpeabl;

BblpaXaTb CBOE OTHOLUEHME K MPUPOAE YEepEe3 PUCYHKM, COUNHEHUS!, MOAENM, MPOEKTHbIE
paboThbl.

Pa3BuUTVE MOTVBALIMM K OBMAAEHMIO KyNbTYPOI aKTUBHOMO MCMOMb30BaHMs CIOBapen 1

APYryX MOVCKOBBIX CUCTEM.
ObyyaroLwmmnca CMOXeT:

onpeaensTb HeobXxoanMble KIOYeBble MOMCKOBbIE CIOBA M 3ampochl;

OCYLLECTBASITb B3aMMOAENCTBME C 3NIEKTPOHHLIMW MOWCKOBLIMM CUCTEMaMM, COBapsiMu;
(hopMMpOBaTb MHOXECTBEHHYIO BbIGOPKY M3 MOWCKOBbIX WUCTOYHWMKOB [N 06bEKTUBM3A-
LMW pe3ynbTaToB NMOUCKa;

COOTHOCUTb MOJTyYEHHbIE pe3y/bTaTbl MOMUCKA CO CBOEN AESTENbHOCTbIO.
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KoMMyHukaTuBHble YY[1

L.

YMeHue opraHv30BbIBaTb y‘-IE6HOE COTPYAHMYECTBO U COBMECTHYKO AEATENBHOCTb C Y4YuU-

TESIEM U CBEPCTHUKAMM; paboTaTb MHAMBUAYASIbHO U B FPYNNe: HaxoauTb OB6LLEE peLLeHME U
paspeLlaTb KOHMIMKTbI Ha OCHOBE COrTIacoBaHWS MO3ULIMIA U YUYETa MHTEPECOB; (hopMyIMpo-
BaTb, aQpryMEHTUPOBATb U OTCTAMBATb CBOE MHEHME.

Ob6yyYatoLIMACS CMOXET:

2.

ONpefensTb BO3MOXHbLIE PONN B COBMECTHON AESTENLHOCTY;

UrpaTb ONpeaenéHHYI0 poNb B COBMECTHOW AESTENbHOCTY;

NPMHUMATL NO3ULMI0 COBEeCeaHnKa, NOHUMas NO3MLMIO APYroro, pa3nnyath B €ro peymn: MHe-
HUe (TOYKY 3peHns), A0KA3aTeNbCTBO (apryMeHThl), haKTbl; r’MNOTE3bl, aKCUOMBI, TEOPUU;
onpeaensTb CBOM AENCTBUS U AENCTBMS NApPTHEPA, KOTOpbIe CrocobCcTBOBaNM wnn npe-
NATCTBOBAM NPOAYKTUBHOM KOMMYHMKaLUNK;

CTPOUTb MO3UTUBHBIE OTHOLLEHWS B NpoLecce y4ebHOM 1 NO3HABATENbHON AESTENbHOCTY;
KOPPEKTHO W apryMeHTUPOBAHHO OTCTamBaTb CBOK TOYKY 3PEHUS, B AMCKYCCUMM YMETH Bbl-
[BUraTb KOHTPapryMeHTbl, nepedpasnpoBaTb CBOIO MbIC/b (BfafeHWe MEXaHU3MOM 3KBM-
BaJIEHTHbIX 3aMeH);

KPUTUYECKM OTHOCUTBLCS K COBCTBEHHOMY MHEHWMIO, C AOCTOMHCTBOM MpU3HaBaTh OLWn-
H6OYHOCTb CBOEro MHEHWS (€C/IM OHO TaKOBO) M KOPPEKTUPOBATbL ero;

npeanaraTb anbTEPHATUBHOE peLleHne B KOHDIUKTHONM CUTyauum;

BblAeNsTb 06LLYI0 TOUKY 3pEHUS B AUCKYCCUM;

[0roBapy1BaTbCA O MpaBuaax U BONpocax Anst 06CyxaeHns B COOTBETCTBUM C NOCTaBNEH-
HOWM nepep rpynnon 3agaven;

OpraHu30BbIBaTb YYEOHOE B3aMMOAENCTBIE B rpynne (onpeaensitb obuwme uenu, pacnpe-
LensTb ponu, AOroBapuBaThCs ApYr C APYroM U T. 4.);

YCTPaHsTb B paMKax Auanora paspbiBbl B KOMMYHMKaLMK, 06YCNOBMIEHHbIE HEMOHUMAHK-
eM/HenpusiTUEM CO CTOPOHbI cobeceaHmKa 3aaa4m, hopMbl UK coaepkaHus anasnora.
YMeHMe 0CO3HaHHO MCMONMb30BaTb peyeBble CPeACcTBa B COOTBETCTBUM C 3ajayen KOMMY-

HUKaLUMM NS BbIPaXXEHWUS CBOWMX YYBCTB, MbICNIEM U MOTPeOHOCTEN AN MNaHWMPOBaHWS U pery-
NSALUMM CBOEN AEATENbHOCTW; BNaAeHNe YCTHOM U NMMCbMEHHOWN peyblo, MOHOOMMYECKON KOH-
TEKCTHOM peyblo.

O6yyYatoLIMIACS CMOXET:

onpesensTb 3aAa4y KOMMYHUKALMM U B COOTBETCTBUM C HEN OTOMpaTb peyeBble CPeaCTBa;
oTbupaTb M UCMOIb30BaTb PeYEBbIE CPEACTBA B NPOLECCE KOMMYHMKALUMKN C APYrMMU
noabMy (ananor B nape, B Manow rpynne u T. 4.);

NpeacTaBnsaTb B YCTHOW MM NMUCbMEHHOW (hopMe pa3BEPHYTLIN NnaH COBCTBEHHOW fAes-
TENbHOCTY;

cobntoaaTtb HOPMbI NY6IMYHON peyn, perNaMeHT B MOHOJIONE U ANCKYCCUM B COOTBET-
CTBUM C KOMMYHUKATUBHOW 3afa4ent;

BbICKa3blBaTb M 0O0CHOBbLIBaTb MHEHME (CYXXAEHME) M 3anpalinBaTb MHEHWE NapTHEPa B
paMKax Auanora;

NPUHUMATb PELIEHME B XOAE AManora 1 COrnacoBbiBaTb €ro C CO6eCeAHNKOM;

CO34aBaTb MUCbMEHHbIE KINLLIMPOBAHHBIE Y OPUrMHANbHBIE TEKCTbI C UCMO/Ib30BAHMEM
Heob6X0ANMbIX peyeBbIX CPEACTB;

MCMoNb30BaTh BepbasnbHble cpeacTBa (CpeacTBa NOMMUYECKOW CBA3M) ANS BblAENEHUS
CMbIC/I0BbIX 6/10KOB CBOEr0 BbICTYM/IEHNS;

MCnonb30BaTb HeBepbasbHble CPeACTBa WM HarnsgHble MaTepuanbl, NOArOTOBNEHHbIE/
0TO6paHHbIe NOA PYKOBOACTBOM yunUTENS;

A€enaTb OLEHOYHbIV BbIBOA O AOCTUXEHWUM LIENIM KOMMYHWKALMWU HENOCPEACTBEHHO MOC/e
3aBepLUEHNSt KOMMYHUKATUBHOMO KOHTaKTa 1 060CHOBbIBATbL €ro.
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3. GopMunpoBaHMe M pas3BUTUE KOMMETEHTHOCTM B 06MACTM MCNONb30BAHWUS MH(OPMALMOH-
HO-KOMMYHWKALMOHHBIX TexHonorui (aanee — UKT).
O6yyalolWnNines CMOXET:

LieNieHanpaB/ieHHO UCKaTb U MUCMO/b30BaTh MH(OPMaLIMOHHbIE PeCYpChbl, HEOBXOANMbIE
QNS peLEHNS YUYebHbIX 1 MPAKTUYECKUX 3a4a4, C MOMOLLbO cpeacTs UKT;

BbIGMPATh, CTPOUTL M UCMOMNbL30BATh aAEKBATHYIO MH(OPMALIMOHHYIO MOAEb NS nepe-
[1a4M CBOWX MbICIIEN CPEACTBAMN ECTECTBEHHBIX U (hOpMasibHbIX S3bIKOB B COOTBETCTBUN
C YCNIOBUSIMW KOMMYHWUKALIUW;

BbIAENATb MH(OPMALIMOHHBIN acnekT 3afadu, onepupoBaTb AAHHBIMW, WCMONb30BaTb MO-
A€eNb peLleHns 3aaaqu;

MCMOMb30BaTb KOMMbIOTEPHbIE TEXHOMOTMM (BK/loYasi BbIGOP aAeKBaTHbLIX 3afadye MHCTpY-
MEHTanbHbIX NPOrpaMMHO-aNMapaTHbIX CPEACTB M CEPBUCOB) ANSI PELlEHWst MHEGOPMaLM-
OHHbIX ¥ KOMMYHMKALIMOHHBIX YYEBHBIX 334a4, B TOM YKCNE: BbIYMCIEHWE, HANMCAHWUE NK-
CEM, COUMHEHWI, 10KNAA0B, pedepaTos, Co3AaHMNE NPE3EHTALMI 1 ap.;

MCMOMb30BaTh MHGMOPMALIMIO C YYETOM STUYECKUX U NPaBOBbLIX HOPM;

Co37aBaTb MH(OPMALIMOHHbIE PECYpCbl PasHOrO TUMa M ANs pasHbIX ayauTopui, cobnto-
AaTb MHMOPMALWMOHHYIO TUIMEHY M MpaBUia MHMOPMALIMOHHOW 6e30MacHOCTY.

MpeaMeTHble pe3ynbTaTbl

O6yyatoLLMINCs MOSTyYMT BO3MOXHOCTb NSt POPMUPOBaHMS CleayoLmx npeaMeTHbIX pe-
3yNbTaToB:

3HaHMS O MPUPOAE BaXHEMWMUX (U3NYECKUX SIBSIEHWUI OKPYXAKOWEro MUpa M MOHMMaHue
CMbICNa PU3NYECKMX 3aKOHOB, PaCcKPbIBAOLLMX CBSI3b U3YYEHHBIX SIBNIEHWN;

YMEHUS NMOJIb30BaTbCA METOAAMM HAYYHOrO UCCNEA0BAHUS SIBNIEHWMI NPMPOAbl, NPOBO-
AUTb HabnioaeHns, NNaHUPOBaTb M BbINOHSATL 3KCMEPUMEHTLI, obpabaTtbiBaTb pe3ynbTa-
Tbl U3MEPEHU, NPEACTaBNATb PE3ynbTaTbl M3MEPEHWA C MOMOLLbIO Tabnuu, rpadukoB W
cdopMyn, 0bHapyXMBaTb 3aBUCUMOCTM MexXAy (HU3NYECKUMIN BENIMYMHAMU, OOBACHATD
NoNyYeHHble pesynbTaTbl U AenaTb BblBOAbI, OLUEHMBATb MPaHWLbl NOTrPELHOCTEN pe3yb-
TaTOB U3MEPEHUN;

YMEHMSI MPUMEHSATb TEOPETUYECKME 3HAHUSA MO PU3MKE Ha NPaKTUKE, pelaTb pusnye-
CKME 33Z1a4M Ha NPUMEHEHME NONMYYEHHbIX 3HAHWUN;

YMEHMS1 U HaBbIKW MPUMEHSATb NOMYYEHHbIE 3HaHWS 418 06bSCHEHMSI MPUHLMMOB AEK-
CTBUS BaXKHEMLLMX TEXHUYECKMX YCTPOMCTB, PELLEHMS MPaKTUYECKMX 3a4aY NOBCEAHEB-
HOWM M3HK, obecrneyeHns 6e30MacHOCTU CBOEM XXM3HW, PaLMOHANIbHOro NPUPOAONOb-
30BaHMS U OXpaHbl OKPY>KatOLLEN Cpeabl;

opMmpoBaHue yoexxaeH1si B 3aKOHOMEPHOW CBS3M M MO3HABAaEMOCTUN SIBIEHUIA NPUPO-
Abl, B 06LEKTUBHOCTM HAYYHOrO 3HaHMs, B BbICOKOM LIEHHOCTW Hayku B Pa3BUTWUM MaTepu-
anbHOWM M IYXOBHOW KyNbTYypbl NI0OAEN;

pa3BUTME TEOPETMYECKOTO MbILLSIEHNS HA OCHOBE (hOPMMPOBAHMSI YMEHMWIN YCTaHABN-
BaTb (haKTbl, pa3nnyaTb MPUYMHBI U CNEACTBUS, CTPOUTb MOAENN W BbIABUraTb FMMNOTE3bI,
OTbICKMBATb M (HOPMyNMPOBaTh [OKa3aTeNbCTBA BbIABUHYTHIX MMMOTE3, BbIBOAWUTb M3 3KC-
nepuMeHTanbHbIX (AKTOB U TEOPETUYECKMX MoAEeNeN pusndeckmne 3aKoHbl;
KOMMYHUWKaTMBHbIE YMEHUS: AOKIbIBaTh O pe3ysibTaTax CBOEro UCCNEA0BaHMS, yua-
CTBOBAaTb B AMCKYCCUM, KPaTKO M TOYHO OTBEYATb Ha BOMPOChI, NCMO/b30BaThb CrpaBoY-
HYI0 nUTepaTypy v Apyrne UCTOYHMKN MHGOpMaLMK.

BaxxHo!

MpeaMeTHble pe3ynbTaTbl 06y4YeHmst M3MKe B OCHOBHOM LLIKOJE NPeACTaBNEHbI B CO-
AEPXXaHMM Kypca Nno TeEMaM.
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PopMbl KOHTpONSA

B nocobun npegnaratoTcs NpuMepHble BapuaHTbl UTOMOBbLIX KOHTPOSbHBIX paboT K Kypcam
dun3nkn 7 n 9 KNaccos, KOHTPObHas paboTa no TemMe «Tennosble ABNeHNS» (KypC (PU3NKn
8 knacca), paspaboTtaHHble B popmaTte O3 1 ncnonb3yemble aBTopamu npy obyyeHnn yya-
WMXCcs. Kaxabld yyuTenb MOXET BOCMO/b30BaTbC BapuaHTaMu, B3SATbIMU M3 ApYrUX MOCo6uil
NN COCTaBNEHHbIMU CaMOCTOSITENbHO.

UToroBsas KOHTponbHas pa6oTta no pusmke
B popmaTte O3 (7 knacc)

1. Kakoe u3 nepeuncneHHblx Huxe cnos obo3HayaeT dusmyeckoe sBneHue?
1) cBnHel 3) anoMuUHUI
2) KuneHue 4) kapaHgaw

2. InvHa, nnowaap, 06bEM — 310

1) kavectBa Tena

2) usmnyeckne CBOWCTBA Tena

3) du3nyeckne BeNMUMHbI, XapaKTepusylowme pas3Mepsl Tena
4) BelecTBa, U3 KOTOPbIX COCTOUT TeNO

3. K ¢m3nyeckum Tenam OTHOCUTCS
1) Mmonoko 3) caxap
2) rAvHa 4) Nbbxu

4. OnpegenuTe npeaen U3MepeHust MeHsypku (puc. 1), ueHy aeneHns n 0b6b-
€M XXMAKOCTUN, HANNUTON B MEH3YPKY.

1) 40 mn; 1 mn; 32 mMn

2) 40 mn; 1 mn; 33 Mn

3) 40 mn; 2 Mn; 34 Mn 3

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

MeH3ypka

5. [lpn HarpeBaHWM CBMHLOBOrO LWapwWKa

1) yBenunumeaetcs 06bEM MONeKyn CBMHLUA

2) YBENIMYMBAETCA CpPefHee pacCTosHUE MeXAy Mosekynamu
3) yMeHbLaeTcsd 06bEM MONeKyn CBUHLA

4) yMeHbLLAeTCs cpeaHee paccTosiHMe Mexay Mosekynamu

6. PaccunTaiiTe CKOPOCTb PaBHOMEPHOTO ABMXKEHMS BO3AYLLUHOMO LWapuKa, 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 NpoMCXOAMT C TENIOM, Ha KOTOPOE He AEWCTBYIOT apyrue Tena?
1) Ecnm oHO ABMranocb, TO OCTaHaBNMBAETCA

2) Ecnv OHO HaxoauTCs B MOKOE, TO NPUXOAUT B ABUXEHWE

3) OHO 60 noKoWTCS, MO0 ABUXETCS PaBHOMEPHO W MPAMONUHENHO
4) MpaBMNbLHOIO OTBETA HET
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8. YcTaHoBUTE COOTBETCTBME MEXAY NPMEopaMM U USNYECKUMU BETMUMHAMU, KOTOpPbIE
OHU M3MepstoT. K Kaxaoi nosvumuu u3 nepsBoro cronbua noabepute COOTBETCTBYIOLLYIO MO3M-
LIMIO U3 BTOpPOro.

Mpun6opbi dusnyeckme BeSINYMHDI
A) Becbl 1) Cuna
b) AuHamomeTp 2) CkopocTb
B) MaHomeTp 3) Macca
4) O6bEM

5) aBneHve
3anuwmTe B Tabnuuy BbibpaHHble Ludpbl N0 COOTBETCTBYIOWMMI ByKBaMK.

Al b | B

9. Kopobka o6béMom 30 45 20 cm 3anonHeHa caxapoM-padmHaaoM. Ero macca 43 200 .
YeMy paBHa M/IOTHOCTb caxapa?
OTBeT: r/cm3.

10. Yemy paBeH MOZynb CUMbl TSXKECTU, AEACTBYIOWEN Ha MeLIOK KapTodens maccoit 50 kr?
1)50H 3) 5000 H
2) 100 H 4)500H

11. B 6aHKy BbicOTOM 25 CM A0OBEPXY HANIMTO MaLUMHHOE Maco. MNMNOTHOCTb MalLMHHOIO
Macna paBHa 900 kr/m3. Kakoe AaBneHue OHO OKasbIBaeT Ha IHO 6aHKK?
OtBeT: KMa.

12. Kakune sKCnepUMEeHTbI, M306paxéHHbIe Ha PUCYHKE 2, CBUAETENbCTBYIOT O AENCTBIN 3a-
KOHa lNackans?

Ne 2

Puc. 2. PaznunyHble 3KCNEPUMEHTI

1) N2 1; N@ 2 3) N2 1; N9 4
2)N2 1; N2 3 4) NQ 3; N 4
13. HailauTe mMoaynb apxMMEeOBOi CUMbl, KOTOpas 6yAeT AeCTBOBaTb Ha MPaMOPHYO Nnu-

Ty pasamepom 1 0,5 0,1 M, NOHOCTBIO NOrPY>XEHHYIO B BOAY.
1) 1000 H 3)500H
2) 100 H 4) 10 kH

41



TOUYKA procm

14. BbluncnnTe paboTy, KOTOPYHO NPOM3BOAWT CaA0BOA, NPUKIaAbIBas K Tauke C 3eMNEi
cuny, Moaynb KOTOpOK paBeH 25 H, 1 nepemellasi € Ha paccTtosiHue 20 M.

1) 25 x 3) 0,5 kx
2) 50 kx 4) 50 Ox
15. Poiyar (puc. 3) HaxoguTcs B paBHoBeCMM A B
noA AeNUCTBMEM ABYX cuil. Moaynb cunbl F1 = 6 H. A
Yemy paBeH Moaynb Cuibl F>, ecnv 4yivHa pblya-
ra paeHa 25 cM, a nne4o cunbl F1 coctaBns- Fi
eT 15 cm?
1)0,1H F,
2)3,6 H
3)9H Puc. 3. Poluar
4)12H
OTBeTbI
N°3apavmsal 1 | 2 | 3 | 4 | 5| 6 | 7 8 9 10| 11 |12 |13 | 14|15
OtBet 2| 34| 3] 2| 2] 3 |315{16| 4 |25 2| 3| 3] 3

Kputepuun oueHnBaHus
3aganmsa N2 8, 9, 11 oueHumBatoTcs B 2 6anna, a octanbHble — B 1 6ann. Utoro 3a paboTy:
18 6annos.

OueHka «2» «3» «4» «5»
[vana3oH 6annos 0—7 8—11 12—15 16—18

KoHTponbHasa pabota no TemMe «TennoBsble ABIEHNS»
B ¢popmaTe O (8 knacc)

Bapuanm 1

1. bnarogaps kakomy Buay Tenaonepesaymn (MPeMMyLwecTBEHHO) B NETHUA AeHb HarpeBaeT-
Ca BOAa B BOOAOEMax?

1) KoHBekuus 3) U3nyyeHue

2) TennonpoBOAHOCTb 4) KoHBekuust 1 u3nyyeHue

2. Metannuyeckuii 6pycok Maccor 400 r HarpesatoT oT 20 ao 25 C. Onpeanenute yaenb-
Hyl0 TennoéMKOCTb MeTanna, U3 KOTOPOro M3roToBfieH H6pycok, leCiM Ha ero HarpeBaHue 3aTpa-
TUAW KOMIMYECTBO TEMNOThI, paBHoe 760 [x. i

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

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

3. Kakoe KOnMYecTBo TennoThl noTpebyertcs ans nnasnexns 40 r 6en0ro YyryHa, Harpero-
ro [0 TemnepaTypbl NiaBneHus? YaenbHas Tennota nnaBneHns 6enoro YyryHa paBHa
14 - 10* Dx/kr.

1) 3,5 kK 3) 10 kx

2) 5,6 KK 4 18 Kk
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4. Ha pucyHke 1 n3obpaxéH rpadmk 3aBUCUMOCTM TEM-
nepaTypbl HadTanMHa OT BPEMEHW MNpU ero HarpeBaHun v
OXNaXAeHUN. B HayanbHblA MOMEHT BPEMEHW HadTalMH Ha-
XOAUNCA B TBEPAOM COCTOSIHUK. Kakasi u3 Toyek rpaduka
COOTBETCTBYET Hayany oTBepAeBaHUs HadpTannHa?

)2  2)4 3)5 4)6 >
t, MHH
5. OTHOCUTESIbHas] BNaXXHOCTb BO3AyXa B MOMelueHun pas-  Puc. 1. Tpacdumk 3asucmocTy
Ha 60 %. Pa3HOCTb B MOKa3aHMSAX CyXOro 1 BN@XXHOM TepMo- TEMMEPATYpbl Ha(TaNMHa

MeTpa coctasnsieT 4 C. Mcnonb3ys nevxpoMeTpuyeckyto Ta- 0T BPEMEHM TIpW €10 Harpesaxim
6nuLly (puc. 2), onpeaenuTe fnokasaHue Cyxoro TepMoMeTpa. M OXTIKACHNN

l'lcnxp-nmwpxqecm_m Tabanma

[Moxaza- PasrocTs nokasanuii cyxoro # BIAKHONO TEPMOMeTpa

Huacyxo-| g | 1 | 2 [ 3[4 |5 |6 ]| 7|89
wuacyso [0 11 [ 2 [ [ 4|5 6]7][5]
meTpa, °C OTHOCHTENbHAR BIAMHOCTD, o

10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 80 | 78 | 68 | 57 | 48 | 38 | 20 | 20 |11
14 100 80 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 | 80 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 84 | 27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 387 | 30
22 |100| 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

[ [ Puc. 2. TMcuxpomeTpuuedkas Tabnuua

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

6. Yemy paBeH KI1/[ napoBon TypbuHbI, €Civ NosTy4eHHOE et0 KONMYECTBO TEM/I0Tbl PaBHO
1000 Mk, a none3Has pabota cocrasnset 400 MIx?
1)4% 2)25% 3) 40 % 4) 60 %

7. YCTaHOBUTE COOTBETCTBME MeXAY (DU3NYECKMMU BENNUYMHAMU U (DOPMySiaMK, MO KOTO-
PbIM 3TV BENWUYMHBI onpeaenstoTcs. K Kaxaoi nosvumun M3 nepBoro ctonbua noabepute CooT-
BETCTBYIOLLYYIO NMO3MLNIO U3 BTOPOTO.

dusnuyeckne BeSIMUUHDI dopmynbl
A) KonnuecTtso TennoTbl, HeobxoanMmoe ans napoob- 1) Q
pa3oBaHMs XXUAKOCTU m
B) YaenbHas Tennota cropaHus Tonavea 2) ght
B) Konnuectso TennoTsl, BbiAENSEMOE Npy oxnaxae- 3) cmAt
HUK BeLlecTBa

9)Q

mt

5) Lm

3anuwwuTe B Tabnuuy BblibpaHHble LUMdpLl NOL4 COOTBETCTBYOWMMK ByKBaMM.

A| b | B
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[ [

8. B cTakaH kanopumeTtpa, coaepxalumii 177 r Boabl, ONyCTUAN Kycok Nbaa, WMEBLLNIA TeEM-
nepatypy 0 C. HauanbHasi TeMnepaTypa kanopuMeTpa ¢ Boaon paeHa 45 C. lNocne Toro Kak
BeCb NéA pacTtdsn, TeMnepaTypa BoAbl U KanopumeTpa ctana paBHon 5 C. OnpeaenvTe mMaccy
nbaa. TennoéMKocTbio KanopuMmeTpa npeHebpedb. YaenoHas Tenn0EMKOCTb BOAbl paBHa
4200 Ox/(kr - C), yaenbHas Tennota nnasneHus nobaa — 330 kK/Kr.

OtBeT: K.

BapuaHm 2
1. B MeTanIMyeckoM CTepxxHe Tensonepeaaya OCyLeCTBASETCS NPEUMYLLECTBEHHO MyTEM
1) nanyyeHus 3) TenaonpoBOAHOCTH
KOHBEKLIMM 4) U3ny4YeHns 1N KOHBEKLUM
2) l

2. [Ina HarpeBaHus antoM1MHMeBOro 6pycka Maccor 100 r ot 120 ao 140 C notpeboBanoch
KONM4ecTBOo TennoTsl, pasHoe 1800 k. OnpeaenuTe no 3TvM AaHHbIM YAENbHYIO TEM/T0EM-
KOCTb atOMUHUS. i

1) 0,9 Ox/(kr * C) 3) 360 Dx/(kr - C)

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

3. Kakoe KOMMYeCTBO TEM/OThI BbIAENUTCS Npu KpucTannms3auum cepebpa maccon 10 r, ec-
nn cepebpo HaxoaMTCa Npu Temnepatype nnaBneHusi? YaenbHas TENnoTa nnaeneHuns cepebpa
paBHa 88 k[x/Kr.

1) 880 000 [Ix 3) 880 Ix

2) 8,8 kx 4) 88 kx

4. Ha pucyHke 1 npeactaBneH rpadmk 3aBUCUMOCTU TEM-
nepaTypbl 3upa OT BPEMEHU NpPU Er0 HArpeBaHUM W OXNaXx-
AEHWUWN. B HauanbHbIi MOMEHT 3(bMp HAaXOAWUNCS B XXUAKOM
cocTosiHuK. Kakasi Touka rpadmka COOTBETCTBYET Havany
npouecca kunenus acdupa?

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

£, MHH

5. C noMoLLbto MCUXPOMETPRYECKON Tabnuupsl (puc. 2) Puc. 1. T'paduk 3aBucumocTy
onpeaenvTe NnokasaHWs BMAXHOr0 TEpMOMETpa, eCnu TeMne- TemnepaTypbl 3¢upa
paTypa B NnoMeLleHnn paBHa 16 C, a oTHocuTeNbHas Bnaxx- 0T BPEMEHW NpU €ro HarpesaHnm
HOCTb BO3/lyXa COCTaBnseT 62 %. W OXNKACHUN

chxp-nme’rplmiqm_m Talauma

IMoxasa- PasnocTs nokasanuit cyxoro # BJIaKHOMO TepMOMeTpa

mascyxo-[ g [ 1 [ 2 [ 3] 4|5 ]6e [ 7[8]o0o
wnoyso o [ 1 [ 2 [5 [4]5[6[7][s]
meTpa, °C OTHOCHTENILHAR BIAMKHOCTh, Yo

10 100 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 890 | 78 | 68 | 57 | 48 | 38 | 20 | 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

l I Puc. 2. NchxpomeTprueckad Tabnuua

1)20C 2)22C 3)12C 4)16 C
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6. Paboyee Teno TeNnOBOW MalwWHbLI NOMYYWUNO OT HarpeBaTenst KOAWYEeCTBO TEnsoThl, pas-
Hoe 70 k. Mpun 3TOM XONOAMNBbHUKY NepeaaHo KONMYeCTBO TennoTsl, pasHoe 52,5 kx. KA
TAKOW MalUMHbI paBeH

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

7. YCTaHOBUTE COOTBETCTBME MeXAy (PU3NYECKMMM BENMYMHAMK U (DOPMYIaMK, MO KOTO-
PbIM 3TV BENWUYMHBI onpeaenstoTcs. K kaxaoi nosvumn M3 nepBoro ctonbua noabepute CooT-
BETCTBYIOLLYIO MO3ULIMIO U3 BTOPOrO.

dusnueckme BeSIMHUHDI dopmynbl
A) Konnuectso TennoTbl, HeobxoanMmoe Ans napoob- 1)Q
pPa30BaHNSA XXNOKOCTU m
b) YaenbHas Tennota nnaBneHus BeLEeCTBa 2) Lm
B) Konnuyectso TennoTwl, BbIAENSEMOE NpK OXNaxae- 3) gAt
HWUWN BellecTBa

4 Q

mt

5) cmAt

3anuwwuTe B Tabnuuy BbibpaHHble LMMPLI NO4 COOTBETCTBYOWMMI ByKBaMM.

A| b | B

i

8. Teépabli HaTaNMH HAXOAUTCS B TEMIOM30IMPOBAHHOM cocyae npu Temnepatype 80 C.
B cocyn HanuBaloT pacnnaBneHHbIn HadTannH mMacco 600 r, HavanbHas TemnepaTypa KOTOpo-
ro pasHa 100 C. C HeKOTOpPOro MOMeHTa BpeMEHM KYCOYKU HapTannHa B cocyae nepecraroT
MNaBUTbCS, @ Macca XMAKOro HadTannHa ctaHoBuTCs paBHoi 700 r. Mo pe3ymbTaTaM 3Toro
3KCMEepUMEHTa onpeaenuTe yAenbHYI Tenn0éMKOCTb XUAKOro HadTanuHa. YaenbHas TennoTa
nnaeneHuns HadTanmHa pasHal50 kk/Kr, a ero Temnepatypa nnasneHus — 80 C.

OTBeThI
BapmanTt 1
N2 3apgaHus 1 2 3 4 5 6 7 8
OtBeT 3 3 2 3 2 3 513 ~ 0,085 kr
BapuaHnt 2
N2 3apgaHus 1 2 3 4 5 6 7 8
1250
OtBeT 3 4 3 2 3 3 215 x/(kr - C)

KpuTtepun oueHuBaHUs

3apaHue N2 7 oueHuBaeTtcs B 2 6anna, 3agaHne N2 8 — B 3 6anna, a octanbHble 3a4a-
Husa — B 1 6ann. Utoro 3a paboty: 11 6annos.

OueHka «2» «3» «4» «5»

Jvnana3oH 6annos 0—4 5—6 7—9 10—11
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UTorosas KOHTpoNbHasA paboTta no ¢usmnke
B popmaTte O (9 knacc)

1. YCTaHOBUTE COOTBETCTBME MEXAY (DU3NYECKMMW MOHSTUSMM M UX NMPUMEPAMM, MO KOTO-
PbiM 3TV BENWUYMHBI onpeaenstotcs. K kaxaoi nosvumn M3 nepBoro ctonbua noabepute CooT-
BETCTBYHOLLYIO NO3MLMIO U3 BTOPOIO.

dusnyeckme NoOHATUNA MpumMepsbl

A) dusnyeckas BenmMumnHa 1) MHepumanbHas cucTema OTCYETa

B) ®dusnueckoe sBneHune 2) Bcem Tenam 3emns B62m3n CBOEW NOBEPXHO-
B) ®u3nyeckuii 3aKoH CTn coobLuaeT 0ANHAKOBOE YCKopeHue
(3aKOHOMEpPHOCTb) 3) Msy, BbiNyLLEHHbIN M3 pyK, NafaeT Ha 3eM/io

4) CekyHoomep
5) CpeaHss CKOpOCTb

3anuwuTe B Tabnuuy BbibpaHHblE LMbPbI NOA COOTBETCTBYIOWMMM ByKBaMMU.
A| b | B

2. Teno aswxetcs BOonb ocv X. Ha pucyHke 1 npeacrtaeBneH rpaduvk 3aBUCMMOCTU KOOPAW-
HaTbl X 3TOrO TeNa OT BpeMeHU t. [IBMXXEHWNIO C HanbonbLLEN NO MOAY/HO CKOPOCTbIO COOTBET-
CTBYET Y4aCTOK rpaduvka

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

3. Ha pucyHKe 2 n306paXkeHbl BEKTOpP CKOPOCTU ABWKYLLErocs Tena (MaTepuanbHoM Tou-
K1) U BEKTOP CWMbl F, AEACTBYIOLLIEN Ha TENO, B HEKOTOPbIA MOMEHT BPEMEHU. BekTop MMnynb-

Ca Tefla B 3TOT MOMEHT BPEMEHW COHaMNpPaB/iEH BEKTOPY, 0603HaUEHHOMY LMcpoii
1)1 2)2 3)3 1) 4

4. [1Ba Tena, pacrosioXXeHHbIE BbICOKO Haf 3eM/EN Ha OAHON BEPTMKAIN Ha PacCTOSIHAM
2 M Apyr OT [pyra, HauMHaloT OAHOBPEMEHHO CBOBOAHO MajaTb BHM3 6€3 HauanbHOW CKOpPOCTH
(puc. 3). Kak 6yAeT M3MEHSTLCA PacCTOsiHWE MexAy Tenamu BO BPeMSt UX NaaeHus? CuuTante,

YTO HW OAHO Teno ewwgé He ynano Ha 3emnto. ConpoTUBEHNE BO3AyXa NpeHebpeXxxMMo Mano.
1) PaccTosiHne mexay Tenamu byaet yBenmunBaThbCs

2) PacctosHue mexay Tenamu 6yaet yMeHbLaThes SR s &
3) PaccTosiHne Mexay Tenamu He byaet U3MeHsTbCS
4) PaccTosiHMe Mexay Tenamu byaeT cHavana yMeHbLaTbCs, a 3ateM He 6y2 m

XM
g .. .
D Puc. 3. CeoboaHoe
6 nageHve AByx Ten
4
2 B ¢
f £ Puc. 2. BekTop CKOPOCTU
0 I 2 3 4 ¢

ABUXYyLLerocs Tena (Matepu-
anbHOM TOYKM) U BEKTOP
CUMbl, EVACTBYHIOLLEN Ha Teno
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5. Ha pucyHke 4 npeacTaBneH rpaduk 3aBUCHMOCTM KOOPAMHATBI X OT BPEMEHW t Ans Tena,
ABWXXYLLErocs BAoSb ocu X.

X, M

3

]

A B

0 l

= o

C.
= { :\Ff .

Puc. 4. l'padmK 3aBUCMMOCTU KOOpAMHATBI X
OT BpeMeHu t Ans Tena, ABMXYLLErocs BAONb ocv X

Ncnonb3ysa aaHHble rpaduka, BolbepuTte 13 NpeasnoXeHHOro nepeyHs dsa BepHbIX
yTBEpXAEHUS. YKaXnTe nux Homepa.

1) Moaynb nepeMelleHns Tena 3a Bpems 0T 0 40 t3 paBeH Hy/o

2) B MOMeHT BpeMeHu ti Teno MMeno MakcMMasbHOe YCKOpeHue

3) B MOMeHT BpeMeHu t; TeI0 MMENO MaKCUMasbHY N0 MOAY/O CKOPOCTb

4) MOMEHT BpeMeHU t3 COOTBETCTBYET OCTAHOBKE Tena

5) Ha yuactke BC Teno asuranocb paBHOMEPHO

6. May maccon 100 r 6pocunm BepTvKanbHO BBEPX C MOBEPXHOCTW 3eMnu. MoaHsBLINCL Ha
BbICOTY 2 M, MY Hayan nagaTb BEpPTUKaNbHO BHW3. Ha KaKoM BbICOTE OTHOCUTENbHO 3EMAN €ro
noviManu, ecnn U3BECTHO, YTO B 3TOT MOMEHT €ro KMHeTU4eckas aHeprust 6bina pasHa 0,5 Ox?
ConpoTuBrieHneM Bo3ayxa npeHebpeus.

1)2m 2)1,5m 3)1m 4)0,5m

7. Mpy NpoBeiEHNM 3KCNEPUMEHTA UCCIEA0BaNach 3aBUCUMOCTb MPOMAEHHOO TENOM My-
TW s OT BpeMeHu t. Mpacduk nonyyYeHHo! 3aBUCUMOCTM NPUBEAEH HA PUCYHKE 5.

S, M

40

|
|
s

3 P ey -
30
251

1
i
|
|
|

'
.-y - )
s il e sy e B o v i g v o red

[P SRR SF R (R p———

i
: o
15— s
) | '
or——f———————
e ey
.' : P
0 i 1 4 ideseni. 1
1 2 3 4 5 6 t, ¢

Puc. 5. Tpadvk 3aBMCMMOCTM NPOIAAEHHOrO TENIOM MyTW S OT BPEMEHU t
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Bbibepute dsa BepHbLIX YTBEPXKAEHWUS, COOTBETCTBYIOLUMX pe3y/bTaTaM 3TUX U3MEPEHW.
YKaxute ux Homepa.
13 CkopocTb Tena pasHa 5 M/c
YckopeHwve Tena paBHo 2,5 M/c2
3) Teno ABMXETCS PaBHOYCKOPEHHO
4) 3a BTOPYO CEKYHAY NPOVAEH MyTb 5 M
5) 3a naTyto cekyHay npouaeH nyTb 25 M

8. Ha pucyHke 6 nokasaHbl TOHKasi paccenBato- : .
LLas IMH3a, €€ rnaBHas onTuyeckas ocb 010;, XoAa C \L /
nyya ceeta AA1A; (00 1 nocne NnH3bI), a Takxke T -
npsamas CCi, NPOXOAsLas Yepe3 ONTUYECKUN LIEHTP -
JINH3bI. B KaKoil 13 0603HAUEHHbIX HA pUCYHKE TO- () <5 | ¢f == ()
YeK HaXoAMTCs POKYC JINH3bI? - ~
1) B Touke 0 ~.
2) B Touke 2 J (
3) B Touke 1 Puc. 6. Xon nyyeii ceeTa B TOHKOI paccem-
4) Hn B 0IHOM M3 YKa3aHHbIX TOYEK BaloOLLEN NTMH3e

9. Anba-yacTmua CoCTouT u3
1) 1 npoTtoHa v 1 HelTpoHa
2) 2 NPOTOHOB M 2 3N1EKTPOHOB

3) 2 HeMTpPOHOB M 1 MpOTOHa
4) 2 NPOTOHOB M 2 HEUTPOHOB

10. Ha ypoke Gwu3nKM yunTenb NpPOAEMOHCTPUPOBaAN Creaytowme 3KcnepuMenThbl. Mpu cBo-
604HOM MageHMN C HEKOTOPOW BbICOTbI KaMeLLEK AOCTUraeT NOBEPXHOCTU Mosia bbiCTpee no
CPaBHEHUIO C NEPBLILLIKOM. B CTEKNSIHHOM TPY6Ke C OTKayaHHbIM BO3AYXOM W KaMellek, 1 né-
PbILLKO NagaroT 0AHOBPEMEHHO.

Kakyto(ne) runotesy(bl) MOryT BbIABMHYTb YYEHUKM HA OCHOBaHWUM 3TUX HabnogeHnin?

A. YckopeHue, coobliaeMoe 3eMnéli Teny, 3aBUCUT OT Macchl Tena.

b. Hannune atmMocdepbl BAMSIeT Ha cBoboAHOE NageHue Ten.

1) Tonbko A 3)uA,nb

2) Tonbko b 4) Hn A, H1 B

11. YyeHuK NpoBEN Ceputo SKCNEPUMEHTOB MO M3YYEHWUIO CUITbl YIIPYrOCTY, BO3HMKAIOLLIEN
npy NOABELLNBAHUM FPY30B Pa3HOM MacChl K PE3VHOBbLIM LLHYpPaM Pas3HOW A/INHbI U TOJLUMHBI.
Pe3ynbTaTbl NPsIMbIX M3MEPEHMI MacChl Fpy3a m, AMAMETpa MoMePEYHOro CeYeHmnst LWHypa d,
€ro nepeoHayvanbHoN AnuHbl lo 1 yanuHeHus ((—l), a Takke KOCBEHHbIe M3MepeHust Koaddu-
LMeHTa XXECTKOCTU k NpeacTaBneHbl B Tabnuue.

3Kcnep|:|9MeH1-a m, K d, MM lo, €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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BbibepuTe 13 NPEANOXEHHOrO NepeYHs d8a BEPHbIX YTBEPXKAEHUS, KOTOPbIE COOTBETCTBY-
0T pe3ynbTaTaM NPOBEAEHHbBIX SKCNEPUMEHTANBHBIX U3MEPEHUIA. YKaXUTE UX HOMEpa.

1) Mpu YBENUYEHUM ANMHBI LIHYPA €50 XECTKOCTb YBENNUMBAETCS

2) Mpy YBENUYEHWUM TOMILUMHBI LIHYPa €ro XECTKOCTb YBENUYMBAETCS

3) YANMHeHWe WHypa HEe 3aBMCUT OT €ro NepBOHAYanbHON [INHbI

4) XKECTKOCTb LUHYpa He 3aBUCUT OT MacChl NOABELLMBAEMOrO rpy3a

5) YAnuHeHwe LIHypa 3aBUCUT OT YNpyrix CBOMCTB MaTepuana, U3 KOTOPOro U3roTOB/EH
nccneayembivi obpasel

Mpo4yumaiime mekcm u 8binosIHUeM 3adaHue

N3yyeHue cnekTpos

Bce HarpeTble Tena usny4varoT 311eKTpoMarHUTHbIE BOMHbI. YT0bbI SKCNEpUMEHTaNbHO UC-
CnepoBaTh 3aBUCMMOCTb MHTEHCMBHOCTM U3/IyYeHUst OT A/IMHBI BOJTHbI, HEO6X0AUMO:

1) paznoxuTb U3y4yeHne B CeKkTp;

2) U3MEPUTL pacnpesenieHne 3Heprum B CrnexTpe.

[ns nonyyeHust U UCCneaoBaHUS CNEKTPOB CYXXAT CrEeKTpasibHbIE annapaTtbl — CNEKTPO-
rpacbl. Cxema Mpu3MeHHOro cnekTporpada npeacTaBneHa Ha pucyHke 7. Wccnepyemoe umany-
YeHue NOCTynaeT CHavana B TPyby, Ha OAHOM KOHLE KOTOPO/ MMEETCS LWMpMa C Y3KOW LLENbHo,
a Ha Apyrom — cobupatowwas nmH3a Li. Lenb HaxoauTca B okyce nnH3bl. MNo3ToMy pacxoas-
LUMIACS CBETOBOM MYYOK, NOMNaAaloLwMi Ha NINH3Y U3 LLENK, BIXOAUT U3 HEE napaniesbHbIM
Ny4yKoM M NagaeT Ha npusmy P.

=

=%+ K pacHblii

DHONeTOBRIH

Puc. 7. Cxema npu3MeHHOro cnekTporpada

Tak KaK pa3HblM YacTOTaM COOTBETCTBYHOT Pas/IMYHbIE NOKa3aTev NPENOMIIEHNs], TO U3
MpW3Mbl BbIXOAST NapasiebHble NMy4YKM Pa3HOro LBETA, HE COBMNaJatoLme Nno Hanpae/ieHuo.
OHV NagatoT Ha NNH3Y Lo. Ha hoKyCHOM pacCTosiHMKM OT 3TOW NIMH3bI pacroniaraeTcs 3KpaH,
MaTOBOE CTEK0 Mnn PoToMNaCTMHKA. JIH3a Lo hokycupyeT napannenbHble Nyyky ydei Ha
3KpaHe, N BMECTO OAHOI0 M306paXXeHUs LM NosTyYaeTcs Uenbii psig n3obpaxeHnin. Kax-
Aon vactoTe (TOYHee, Y3KOMY CMEKTpasibHOMy WHTepBasy) COOTBETCTBYET CBOE M30OpaXeHue
B BUAE LIBETHOM MOMOCKKN. Bce 3T M306paxkeHnst BMecTe 1 06pasytoT CreKTp. DHeprus usny-
YeHWs BbI3bIBAET HAarpeBaHWe Tena, N03TOMY AOCTaTOYHO U3MEPUTbL TEMMNEpPATYPY Tena 1 no
HEel CyanTb O KOMMYECTBE MOr/OLEHHON B €AVHWLY BPEMEHW 3HEPriM. B kauecTBe UyBCTBU-
TENbHOTO 3M1EMEHTA MOXHO B3STb TOHKYK METANNMYECKYK) NNACTUHY, MOKPLITYD TOHKUM CH0-
€M CaXM, U MO HarpeBaHWIo MNACTVHbI CyanUTb 06 SHEPrUM U3NTyYEHUS B A@HHOM YacTu Criek-
Tpa.
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TOUYKA procm

12. Pa3noxeHne CBeTa B CMEKTP B annapate, M306paxXéHHOM Ha pPUCYHKE 7, OCHOBAHO Ha
1) aBneHuu aucnepcun ceeta

2) SIBNEHUN OTPaXeHWs CBeTa

3) SIBNIeHUN MOrNOLLEHMS CBETA

4) CBOWCTBAX TOHKOWN JINH3bI

13. /1Ba cBMHUOBLIX Wapa Maccamm my = 100 rn mz = 200 r ABMXXYTCA HaBCTpeYy Apyr
ApYry CO CKOPOCTAMM V1 = 4 M/C U vz = 5 M/C. KaKyto KMHETMYECKYIO SHepruto 6yayT uMeTb
Lapbl nocne nx abcontoTHO HeYNpyroro coyaapeHus?

OTBeT: K.

14. Teno Maccoi 5 Kr ¢ NOMOLLbIO KaHaTa HauYMHAOT PaBHOYCKOPEHHO MOAHMMATbL BEpTU-
KanbHO BBEpX. Ha Kakyto BbICOTY bl MOAHSAT rpy3 33 3 C, €C/M CUNa, AEUCTBYIOWIAA Ha KaHaT,

paBHa 63,3 H?
OTBeT: M.

OT1BeTbl
N2 3apgaHusa | 1 2 3 4 5 6 7 8 9 10| 11| 12| 13 | 14
OTtBeT 532 | 4 1 3 15 2 14 2 4 2 24 1 06| 12

Kputepun oueHnBaHus
3apanma N2 1, 5, 7, 11 ouenuBatotcs B 2 6anna, 3agaHust N2 13, 14 — B 3 6anna, a octans-

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

OueHka «2» «3» «4» «5»
Jvana3oH 6annos 0—7 8—11 12—15 16—18




TOUYKA \!Pocm

OPU3UKA
3 TemaTUyeckoe njiaHMpoBaHUe
7 knacc
MnaHnpyemble pe3ynbTaTbi OCBOEHMS OCHOBHO 06pa3oBaTesibHOM npo-
rpaMMbl OCHOBHOI0 o6uero o6pasoBanus (B cootBeTcTBUM ¢ ®IOC)
YHuBepcanbHbie yuyebHble geiictBusa (YY[)
Tema OcHOBHOE LleneBas MeTanpeaMeTHble Ucnonb3oBaHue
coaepxaHue YCTaHOBKa ypoKa MpepMeTHble pesynLTaThi: o6opyaoBaHus
pesynbTaThbl perynaTHBHbiE, JINYHOCTHbIE
KOMMYHHMKaTUBHbIE, pesynibTathl
no3HaBaTeJibHble
Paspnen 1. BBEQEHME (5 u)
JTabopaTtopHas | MNpasuna nonb- | Hayuutb namMe- YMemb: n3mMepsTb PerynatuBHble: nna- | CamocTosTenbHOCTb B | JIMHElKa, NeHTa
pabota NQ 1 30BaHWS NIUHEN- | PATb AZMHY MPU | ANUHY NPU NOMOLUM HWPOBAaTb CBOW AEM- npuobpeTeHnn HOBbIX | MepHasi, u3Mepu-

KOWi, n3Mepu-
TeNbHbIM LINSNH-
ApOM
(MeH3ypKoit) 1
TEPMOMETPOM.
3anucb pesynb-
TaTa U3MepeHWiA
Onpepenenve
NOrpeLLHOCTH
N3MEPEHUN.
JTabopaTopHast
pabota N2 1.
«M3mepeHune
ANWHBI, 0bbema
“ TemMnepaTypbl
Tena»

MOMOLLM NINHEN-
Ku, 06BEM Xua-
KOCTM npu no-
MOLUM MeH3yp-
Kn, TemnepaTtypy
Tena npu nomo-
W1 TEpMOMETPa,
3anucolBaTh pe-
3ynbTaThl C yyé-
TOM MOrpeLHo-
CTV U3MepeHns

JIMHENKKM, 06BEM Xuna-
KOCTM B COCyae npu
MOMOLUM MEH3YPKM,
TEMnepaTypy Tena
npy NOMOLM TEPMO-
MeTpa; 3anucbiBaTb
pesynbTaT B BUAE Tab-
nmupl; popMynmnpo-
BaTb BbIBOA O BbINOS-
HEHHOM paboTe W aHa-
NM31POBaTb
NONYYEHHbIE PE3YIb-
TaTbl

CTBUS B COOTBETCTBUM
C NMOCTaBNEHHON 3aja-
yel M ycnoBusMM eé
peanu3aumu.
Mo3HaBaTesibHbIE:
OCYLLeCTBNATb puKca-
Um0 MHGopmaumm 06
OKpYXatoLeM Mupe ¢
MOMOLUbI0 MHCTPY-
MeHTOB UKT.
KoMMyHuKaTHBHbIE
OpraHu30BbLIBaTb
yyebHoe coTpyaHuue-
CTBO M COBMECTHYO
AEeATeNbHOCTb C Yum-
TESIEM U CBEPCTHUKA-
MuW; paboTtaTb MHANBK-
AyanbHO W B rpynne

3HaHWN W NpaKTuYe-
CKUX YMEHWM

TeNbHbIN LK-
NMHAP, TEPMO-
MeTp, AaTUMK
TeMnepaTypbl

vid0od '\ VIhOL

WAUNEUD



TS

lMpodonkeHue

MnaHupyeMmble pe3ynbTaTbl OCBOEHMS OCHOBHOI 06pa3oBaTesibHOM Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBaHus (B cootBeTcTBUM ¢ OIOC)

YHuBepcanbHble yuyebHbie peiicteua (YYQ)

OcHOBHOe LleneBas Ucnonb3oBaHue
Tema coaepxaHue CTaHOBKa ypoka MetanpeameTHbie o6opyaoBaHus
aep Yy yp MpeameTHbie pesynbTaThi: N PYA
pe3ynbTarbl perynsiTuBHble MHHOCTHBIE
! pe3ynbTaTtbi
KOMMYHUKaTUBHbIE,
no3HaBaTeJibHble
Paspen 2. MEXAHUYECKUE ABJIEHUSA (37 u)
PaBHoyckopeH- | PaBHoyckopeH- | CchopmunpoBaTe | 3Hamb: onpegeneHne | PerynsiTuBHble: yun- | Pa3eutue nosHaea- WraTtus nabopa-
HOE ABW)KEHME. | HOE ABWXKEHME. | 3HaHWUS O nps- paBHOYCKOPEHHOro TbiBaTb BblAENEHHbIE | TENbHOrO MHTEpEca K | TOPHbINA, MEXaHU-
YckopeHue. YckopeHue. MOJIMHENHOM NPSIMOSIMHENHOMO yunTeneM opueHTUpbI | usnke yeckass CKambs,
JlTabopaTtopHast | ®opmyna ons pPaBHOYCKOPEH- | ABWXXEHWS, yCKOpe- AEeNCTBMS B HOBOM bpycok aepeBsiH-
pabota NQ 2 BbIUMCIEHUNS HOM ABWXe- HUS, HU3NYECKU y4yebHOM MaTepuane B Hbli, 3NIEKTPOH-

yckopeHnus. Egu-
HWULbI yCKOpe-
HUS. YCKope-
HMe — BEKTOp-
Has m3myeckas
BennymHa. Pac-
4T CKOpOCTH
paBHOYCKOPEH-
HOro NPSIMONK-
HEMHOro ABMMKe-
HUS.
JTabopaTtopHas
pabota NQ 2.
«M3yyeHune pas-
HOYCKOPEHHOIro
NPSIMOSIMHENHO-
ro ABMXXEHNS»

HWK, yCKope-
HUW.

HayunTb: pac-
CYMTBIBATb YCKO-
peHue Tena npu
PaBHOYCKOPEH-
HOM NPSAMO/IN-
HelnHOM [ABMXKe-
HUM, UCMONb3YSt
aHaNUTUYECKUIA
¥ rpadmyeckmn
MEeTOAbI; CTPO-
WUTb, YNTaTb W
aHanu3npoBaTb
rpacuku 3aBu-
CMMOCTM CKOpPO-
CTM 1 yCKope-
HUS1 OT BPEMEHM

CMbICN eANHULL U3Me-
peHus YCKOpeHUS.
YMemb: npuBoanNTL
npuMepbl NPSIMONU-
HEMHOro PaBHOYCKO-
PEHHOro ABMXXEHUS;
onpeaensTtb Moay/b U
Hanpas/fieHne BeKTopa
YCKOpeHus

COTPYAHNYECTBE C
yumTenem.
Mo3HaBaTeNbHbIE:
ONpeaensTb MOHATHS,
MCMOMb30BaTh 3HAKO-
BO-CMMBOJIMYECKME
CpeacTea, B TOM Yuc-
NE MOZIENN U CXEMbI
ANs pelleHus 3aaad

HblIi CEKYHAOMEP
C AaTuMKaMu,
MarHuToynpaB-
NsieMble repko-
HOBble AaTYMKM
cekyHaoMepa

WIAUEND

vV1d0d '5 VhOL



(4]

lMpodosikeHue

MnaHupyemble pe3ynbTaTbi OCBOGHMS OCHOBHO 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 0o6Lero o6pa3soBaHus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

Tewa | coepamne | yeramosiaypoa | Meranpeawernsie opyosamnn
peaMeTHbie pe3ynbTaThbl: YA
pesynbTarbl perynaTHBHbiE, JINYHOCTHbIE

KOMMYHUKaTUBHbIE, pesynbTatel
rno3HaBaTéeJIbHbIE
N3mepeHne Macca n eé ean- | HayuuTb: aHanu- | YMems: NpMBOaUTb PerynatuBHble: nna- | CamoctosTensHocTb B | Habop Ten pas-
Macchbl. HUUbl. 3Mepe- | 3MpoBaTb NpUMepbl TeN pa3ny- | HUPOBATb CBOW AEM- NpMOBPETEHMM HOBBIX | HOM Macchl,
JlabopaTopHas | HUe Maccbl. Pbl- | yCTPOMCTBO M HOM MaCCbl; U3MEPSTb | CTBUSI B COOTBETCTBMM | 3HAHWIA U NpaKTUye- 3NEKTPOHHbIE Be-
pabota N2 3 YaXKHbIE BECHI. NPUHLMN Aew- Maccy Tena c nomo- C MOCTaBNEHHON 3afia- | CKUX YMEHWI Cbl
JlTabopaTopHast | CTBUS pblyax- Lbl0 BECOB; CpaBHW- yen 1 ycnosusaMmu eé
pabota N2 3. HbIX BECOB; W3- BaTb MacCbl TeN u3 peannsaumu.
«M3mepeHne MepsTb Maccy pas3nnuyHbliX Bewects | Mo3HaBaTenbHble:
Macchl Tena Ha Tena; NpeacTas- | 0aHoro obbéma, w3 OCYLLeCTBNATb puKca-
3MIEKTPOHHbBIX NATb pe3ynbTaTbl| OAHOrO BeLllecTsa Um0 uHdopmaumun ob
BECax» “3MepeHuin B pasHoro obbéma; OKpYXXatoLem mupe ¢
Buae Tabnuu; topMynmpoBaTb Bbl- MOMOLLbIO UHCTPY-
Habniogatb © BOZ O BbINO/IHEHHOW meHToB UKT.
“3MepsTb B Npo- | pabote KoMMyHMKaTHUBHbIE:
Liecce skcnepu- OpraH130BbIBaTb
MEeHTa/lbHOW Je- yyebHoe COTpyaHuYe-
ATENbHOCTU CTBO M COBMECTHYIO
AeATeNbHOCTb C yun-
TeneM 1 CBepCTHMKa-
MuW; paboTaTb MHAMBH-
AyanbHO 1 B rpynne
JNabopaTopHas | JlabopaTtopHas | HayuuTb: aKcrne- | YMemb: HaxoauTb PerynatusHble: CamocrosiTenbHocTb B | Habop Ten pas-
pabota N 4 pabota NQ 4. «/3- | pUMeHTanbHO MAOTHOCTb TBEPAOrO n1aHMpoBaTh CBOU NprMobpeTeHn HOBbIX | HOW MacChl, MeH-
MepeHue MI0THO-| ONpeaensTb Tena C MOMOLLbi0 Be- | AENCTBUS B COOTBET- 3HaHWUI M NpaKkTUye- 3ypKa, 3NEeKTPOH-

CTV BellecTBa
TBEPAOro Tena»

NNOTHOCTb Be-
LecTBa TBEpAO-

COB 1 MEH3YPKY; 3a-
MUCbIBaTb PE3yNbTaTbl

CTBWM C NOCTaBEH-
HOW 3aaa4en u ycrno-

CKMX YMEHWI

Hbl€ BECbI

vid0od '\ VIhOL

WAUNEUD



€S

lMpodonkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa ypoka

MnaHupyeMmble pe3ynbTaTbl OCBOEHMS OCHOBHOI 06pa3oBaTesibHOM Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBaHus (B cootBeTcTBUM ¢ OIOC)

MpeameTHble
pe3ynbTaTtbl

YHuBepcanbHble yuyebHbie peiicteua (YYQ)

MetanpeaMeTHble
pesynbTaTthbl:
perynsiTuBHble,
KOMMYHWKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHbIE
pesynbTathl

Ucnonb3oBaHne
o6opynoBaHus

ro Tena; npea-
CTaBnsATb pe-
3yNbTaThl U3Me-
peHWit B BUaE

B Buae Tabnuupl; dop-
MY/IMpPOBaTb BbIBOA O
BbINOMHEHHON paboTe
U pesynbTaTax C y4é-

BMSIMK €€ peanunsa-
umn.
Mo3HaBaTesibHbIE:
ocyLecTsnsaTb duKca-

Tabnmuy TOM MOrPeLHOCTM 13- | UM uHdopmaumun ob
MepeHus; NpeacTaB- | OKpyXatoleM Mupe C
NATb rpaduyecku 3a- | NMOMOLLBIO MHCTPY-
BMCMMOCTb MaccChl meHToB UKT.
Tena ot ero 0bbEMa KoMMyHuKaTMBHbIE:
LN pas/iMyHbIX Be- OpraHu30BbLIBaTb
LecTs yyebHoe coTpyaHuYe-
CTBO U COBMECTHYIO
[eATeNbHOCTb C yun-
TeneM 1 CBepCTHMKa-
MuW; paboTaTb WHAVBM-
AyanbHO 1 B rpynne
CnoxeHnue cun. | Cnoxenne cun. | ChopmupoBaTb | 3Hame: onpeaeneHune | PerynsituBHble: yumn- | CamoctosTenbHocTb B | LUTatue, poblyar,
®poHTanbHas | PaBHOAENCTBY- | 3HaHMS O paB- PaBHOAENCTBYIOLLEN | TbiBaTb BblAENEHHbIE | MPUOBPETEHMM HOBLIX | NIMHEWKaA, fABa
nabopatopHas | towasi cun. Cno- | HOAEWUCTBYHOLLIEW | CUN. yUMTENEM OPUEHTUPbLI | 3HAHUI W NpaKTUYe- OAMHAKOBbIX MPY-
paboTa XXEHWe cun, aeit- | cun. YMemb: HaxoAuTb paB- | AEWCTBUSI B HOBOM CKMUX YMEHWM 3a, ABa 6:10ka,

CTBYHOLLIMX
BONb OAJHOM
NPSIMOMA.
®poHTasnbHas
nabopaTopHas

Hayuntb: ckna-
[blBaTb BEKTOPDI
cun, AencTByto-
LLUMX BLO/b OA-
HOW npsiMon;

HOZENCTBYIOWYIO Cun,
AENCTBYIOWMX MO 0f-
HOV NpsiMo; 1306pa-
XaTb rpaduyecku pas-
HOAEMCTBYHOLLYIO CUI1

yyebHOM MaTepuane B
COTpyAHWNYeCTBE C
yumTenem.
lNMo3HaBaTesibHbIE:
onpeaensTb MOHSATUS,

HUTb HEPACTSHKM-
Masl, IMHeNKa
n3MepuTesbHas,
ANHAMOMETP

WIAUEND

vV1d0d '5 VhOL



lMpodosikeHue

MnaHupyeMble pe3ynbTaTbl OCBOEHMS OCHOBHOI 06pa3oBaTesibHOM Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBaHus (B coorBercTBuu ¢ ®rocC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

T | SO | oo,
fpeanerntie pesy/ibTaTbl: JINYHOCTHbIE »
pesynbTathl perynsTuBHbIE,
KOMMYHUKaTUBHbIE, pesynbTatel
rno3HaBaTéeJIbHbIE
pabota «[paBn- | onpefensiTb pas- “CNonb30BaTh 3HAKO-
na CNoXeHust HOAENCTBYHOLLYHO BO-CMMBOJINYECKNE
cn» CWUA, NCNONb3ys CpeAcCTBa, B TOM UuC-
MpaBuWo CroXxe- fle MOAENN U CXEMbI
HMS cun ANs pelleHns 3aaay
Cvna ynpyro- Cuna ynpyroctn. | CchopMupoBaTtb 3Hame: onpeneneHve | PerynsaTuBHbie: yuu- | CaMocTosTenbHOCT B | LUTaTuB C kpene-
CTu. 3aBMCUMOCTb 3HaHWUS O Cune | CUMbl YNPYrocTw. TbIBaTb BblAeSNIeHHbIE | NpUoBpeTeHnn HOBBIX | XKOM, HAbop npy-
®poHTanbHast | CuMbl YNpyroctn | ynpyrocru. Ymemsb: (POPMYNNPO- | yunTENEM OPUEHTUPbI | 3HAHWM U MPaKTUYEe- | XXWH, HAbop rpy-
nabopaTopHas | OT yanuMHeHus | HayuuTb uccne- | BaTb 3aKoH 'yka, pac- | AeNCTBUSI B HOBOM CKMUX YMEHMUM 30B, JIMHElKa,
paboTa Tena. XXECTKOCTb | AoBaTb CBSA3b CYMTbIBATb MOAY/Ib CU- | y4yebHOM MaTepuane B ANHaMOMeTp
NPY>XMWHbL. 3a- | MexXay cunow Nbl YAPYrocTu; U30- | COTPYAHUYECTBE C
koH 'yka. ®poH- | ynpyrocTty, Bo3- | bpaxaTb rpauyeckn | yuyuTenem.
TanbHasi Nabo- | HUKatoLWEN NpU | CUNY YNPYroctu Mo3HaBaTenbHbIE:
paTopHas pabo- | ynpyrov aecdop- onpeaensTb NOHATMHS,
Ta «M3mepeHne | Mauun, n yam- UCMoMb30BaTh 3HAKO-
3aBUCUMOCTU HeHueM Tena BO-CMMBOINYECKME
CWnbl YyNpyrocTu CpeacTsa, B TOM YnC-
oT aecopmaumm ne MoAenn u cxembl
MPY>XUHbI» ANsl peleHns 3a4a4
JlabopatopHas | JlabopaTopHas CcdopmmpoBaTb 3Hame: ycTPOACTBO M | PerynsTmBHble: nna- | CamMoCToATENbHOCT B | [IMHAMOMETP C
pabota N2 5 pabota N2 5. 3HaHus 06 NPUHLMN AENCTBUS HMpPOBaTb CBOM AEN- | NPUOBPETEHUM HOBbIX | MPEAEsioM Usme-
PeweHune 3a- | «[pagynpoBa- | YCTPOWCTBE U [AVHAMOMeETpa. CTBMS B COOTBETCTBUM | 3HAHWM U NpakTuye- | peHusi 5 H, npy-
faq HWE MPYXMWHbl | NpUHUMNE aen- | Ymems: U3MEPSATb C NMOCTaB/IEHHOM 3aAa- | CKUX YMEHUN YXWHbI Ha NNaH-

1 U3MepeHune
CUn AMHaMoMe-

CTBVSI AMHAMO-
MeTpa.

MOZY/IM CUMbI TSHKE-
CTH, CUNbI YNIPYroCTy

yeln 1 yCrnoBusaMU eé
peanusaumu.

LUeTe, rpy3bl
Macco no 100 r

vid0od '\ VIhOL

WAUNEUD



SS

lMpodosixkeHue

MnaHupyemble pe3ynbTaTbl OCBOGHMS OCHOBHOI 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 o6Lero o6pa3soBaHus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyebHbie peiicteua (YYQ)

OcHOBHOe LleneBas Ucnonb3oBaHue
Tema MetanpegmeTHble
coaepxaHue yCTaHOBKa ypoka MpeaMeTHble DESY/ILTATDI: o6opyaoBaHus
pe3ynbTathbl perynsTmBHbie, JINYHOCTHbIE
KOMMYHUKaTUBHbIE, pesynbTatel
no3HaBaTéEJibHbIE
Tpom», PeLue- HayunTb: n3me- | 1 Beca C MOMOLLbIO Mo3HaBaTesibHblE:
HWe 3agad psATb MOAYNb CU- | AMHAMOMETPA; CTPO- | BMafeTb psiaoM 06-
Nbl AMHAMOMe- | UTb rpacmKn 3aBUCK- | LWKMX NPUEMOB pelle-
TPOM; HabnO- | MOCTU CUSIbI TSDKECTU | HMSA 33a4aud.
AaTb M U3MEPATL | OT Maccol, cunbl ynpy- | KOMMyHUKaTuB-
B NMpoLecce 3KC- | roCTu OT YA/IMHEHUS | Hbl€: OpraH130BbI-
nepuMeHTanb- BaTb yyebHOe coTpya-
HOW AeATENbHO- HWYECTBO M COBMECT-
CTu; nNpeacras- HYIO AesTesNbHOCTb C
NATb pe3ynbTaThbl yuuTenem u ceep-
N3MepeHn B CTHMKamu; paboTaTtb
Buae Tabnuy WHONBUAYANbLHO U B
rpynne
Tpenve B npu- | Mpumepsl Bans- | HayunTb: 06bsc- | YMemb: onNpeaensTts | PerynatuBHble: nna- | CaMOCTOSTENbHOCTb B | [lepeBSHHbIN

poe U TEXHU-
Ke. Jlabopa-
TOpHas pabota

Ne 6

HMS TPEHWS Ha
npoLecchl, Npo-
ncxoasawime B
npupozae u Tex-
HUKe.
JTabopaTtopHas
pabota NQ 6.
«M3mepeHue
CWNbl TpeHUs
CKOMbXEHMUS»

HSTb U NPUBO-
AWTb NpUMepbl
MONOXUTENbHO-
ro n oTpuua-
TeNbHOro B/ns-
HWUS TPEHUS Ha
npoLeccol, Npo-
ncxoasiume B
Npupoae 1 Tex-
HUKE; N3MepsTb
Koa(ppuumeHT

KO3 bULMEHT TpeHus

CKOJIBXXEHUS MU Mo-
MOLLM ANHAMOMETPa;
CTPOUTb rpaduk 3aBu-
CUMOCTM CUNbI TPEHUS

OT QU/Tbl HOPMAJTBHOMO
[aBneHns

HMpOBaTb CBOW AeN-
CTBUSI B COOTBETCTBUM
C NOCTaB/IEHHOM 33/a-
yen n ycnosusimm eé
peanv3auum
lNMo3HaBaTesbHbIE:
OCyLLEeCTBNATb uKCa-
Um0 MHcopmaumm 06
OKpYy>KatoLLEeM Mype C
MOMOLLbIO UHCTPY-
mMeHTOB VKT

npuoBpeTeHnn HOBbIX
3HaHWIA M NpaKTUYe-
CKUX YMEHWUM

6pycok, Habop
rpy30B, MEXaHW-
yeckas CKambs,
ANHAMOMETP

WIAUEND

vV1d0d '5 VhOL



9S

lMpodonkeHue

Tema

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa ypoKa

MnaHupyeMble pe3ynbTaTbl OCBOEHMS OCHOBHOI 06pa3oBaTesibHOM Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBaHus (B cootBeTcTBUM ¢ PIOC)

MpeametHble
pe3ynbTaTtbl

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MertanpegMeTHbie
pe3ynbTaTbl:
perynsiTuBHble,
KOMMYHWKATHBHbIE,
no3HaBaTeJibHble

JINYHOCTHbIE
pesynbTaTthbl

Ucnonb3oBaHue
o6opynoBaHus

TPEHUSI CKOJTb-
XXeHust; Habnto-
A3aTb U U3MEPSITb
B MPOLIECCE 3KC-
nepuMeHTanb-
HOW JIESATENBHO-
CTW; CPaBHU-
BaTb, 0606LaTh
1 OenaTb BbIBO-
Abl; NpeacTas-
NAATb Pe3ynbTaThl
N3MEpPEHUI B
Buae Tabnuy

KoMMyHUKaTHBHbIE:
OpraHu30BbIBaTb

yuebHoe coTpyaHuYe-
CTBO U COBMECTHYIO
[eATeNbHOCTb C yuu-
TeneM 1 CBepCTHUKA-
MuW; paboTaTb UHAMBK-
[yanbHO U B rpynmne

JTabopaTopHast
pabota N2 7

JlabopaTopHas
pabota N2 7.
«M3y4yeHune yc-
N0BMS paBHOBe-
Cus pblyara»

Hayuub: Habnto-
[iaTb, U3MepsTb 1
0bobLath B
npovecce 3Kcre-
pPUMEHTaNbHOW
LEeATENbHOCTY;
cMcTeMaTmsnpo-
BaTb 1 0606LaTh
NOSlyYeHHbIe
3HaHuS;

Ymems: cobupaTb
YCTQHOBKY MO Onuca-
HWIO, MPOBOAUTb 3KC-
NEPUMEHT Mo Npo-
BEPKE YC/I0BUSA paB-
HOBECUs pblyara;
3anucbiBaThb pe3y/ib-
TaTbl B BuAe Tabnu-
Ubl; OpMY/IMPOBaTh
BbIBOA O BbIMO/IHEH-
Hol paboTe u pe-
3ynbTatax c y4éToM

PerynstuBHble: na-
HMpOBaTb CBOW AeW-
CTBUSI B COOTBETCTBUM
C NOCTaBNEHHOM 3a/a-
yen M yCnoBusMu eé
peanvsaumm.
NMo3HaBaTenbHbIE:
OCyLLeCTBNATb (uKCca-
Um0 MHopMaumm 06
OKPY>KatoLLEEM MUpe C
MOMOLLIbIO MHCTpY-
MeHTOB UKT.

CaMoCTOoATENBHOCTD B
nprobpeTeHnn HOBbIX
3HaHWI U NpaKTUYe-
CKUX YMEHUN

Pblyar c kpenne-
HUSIMK ANs rpy-
30B, Habop rpy-
308 no 100,
ANHaMOMeTp

vid0od '\ VIhOL

WAUNEUD



(S

MnaHupyemble pe3ynbTaTbl OCBOGHMS OCHOBHOI 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 0o6Lero o6pasoBanus (B coorBetrcTBumn ¢ ®rocC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

OcHOBHOE LleneBas Ucnonb3oBaHue
Tema cogepaHmne YCTaHOBKa ypoKa n Meranpeamerhbie o6opynoBaHus
pefvieTHbIe pesy/bTatbl: JINYHOCTHbIE
pesynbTatbl perynsiTuBHble,
KOMMYHWKaTHBHbIE, pesynbrarbl
no3HaBaTesibHble
npeacTaBnsATb MOrpeLLHOCTN u3Me- KoMMyHMKaTUBHbIE:
pe3ynbTaThbl U3- | peHus OpraH130BbIBaTb
MEepeHuI B BUaE yyebHoe coTpyaHuye-
Tabnuy CTBO U COBMECTHYIO
AesATeNbHOCTb C yun-
Tenem n CBepCTHUKa-
Mu; paboTaTb MHAMBK-
AyasnbHO W B rpynne
MNpMeHeHne bnok. Mogswx- | ChopmuposaThb 3Hamb: 4YTO Takoe PerynsatuBHble: yun- | CaMoCTOSTENbHOCTb B | MOABUXKHBIN U
npaBwuna pas- | Hbl U HEMo- 3HaHWS O Bbl- BbIUFPbILL B CUNE, Ad- | TbiBaTb BblAENEHHbIE | NPUOBPETEHNUN HOBLIX | HEMOABWKHBbI
HOBECMS pblYa- | ABWMXKHbIN 6710~ | Urpbille cun. BAEMbIi MOABMXKHBIM | YUYUTENIEM OPUEHTUPLI | 3HAHMIA U NpakTude- | 6110kKu, Habop

ra K 6noky.
«30/10TOE Npa-
BUIO» MeXaHu-
K. ®poHTanb-
Has nabopa-
TopHas paboTa

Kn. PaBeHCTBO
paboT npu uc-
Nosb30BaHWUK
NPOCTbIX Mexa-
HWU3MOB. «30/10-
TOe NpaBuIo»
MEXaHWKW.
®poHTasnbHas
nabopatopHasi
pabota «M3yue-
HME NOABMXHbIX
1 HENOABMXHbIX
6nokoB»

HayunTb: uccne-
[0BaTb NpU4m-
Hbl HEBO3MOXX-
HOCTW BbIUIPbl-
a B cune B
HEenoABMXHOM
610oke 1 Bbl-
urpbiwa B cune
npv NCNonb30-
BaHWM NOABUX-
Horo 6noka;
BbIYMCNIATb 3Ha-
YyeHus pusnye-
CKMX BEJTUYMH,

610KOM.

Ymemb: copmMynmpo-
BaTb «30/10TOE NpaBy-
N0» MEXaHMKM

JeNCTBMSA B HOBOM
y4yebHOM MaTepuane B
COTpyaHN4YecTBe C
yuuTenem.
MosHaBaTesibHbIE:
onpeaensTb NOHATMUS,
MCMONb30BaTh 3HAKO-
BO-CMMBOJIMYECKUE
CpeacTsa, B TOM YMC-
e MoAEeNN N CXEMbI
ANsl peleHns 3a4a4

CKMX YMEHWI

rPY30B, HUTb, AKn-
HaMOMeTp, LTa-
TUB, NIMHENKA

WIAUEND

vV1d0d '5 VhOL



[podoxeHue

U lMpodonkeHue
MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/bHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasosanus (B cootBeTcTBUM ¢ PIOC)
YHuBepcanbHbie y4yebHble aeiictBus (YYQ)
TeMa | oeanne | ycranona ypore Meranpenmertisie OsopyRosans
Aep Y Yp MpeametHble pesynbTaThi: n PYA
pe3ynbTaThl perynsiTuBHble WIHOCTHbIe
’ pe3ynbTaTtbl
KOMMYHUKAaTUBHbIE,
rno3HaBaTéeJibHbIE
NCNoNb3ys «30-
NnoToe npasu-
N10» MEXaHWKM
JlabopatopHas | JlabopaTopHas HayunTb: uame- | YMems: cobupatb PerynatusHbie: nna- | CamoctosTensHoCTb B | LLUTaTme, MexaHu-
pabota N2 8 pabota N2 8. psaTb KM Ha- YCTaHOBKY MO OM1Ca- | HAPOBaTb CBOW AeN- | NPUODBPETEHNUM HOBbIX | YeCcKasi CKaMbsl,
«W3MepeHne KJIOHHOM NNI0- | HWIO; MPOBOAUTL 3KC- | CTBMS B COOTBETCTBUM | 3HAHWM U NpaKkTMye- | BPYCOK C Kproy-

KA npv noabé-
Me Tena no Ha-
KJIOHHOW Nno-
CKOCTU»

CKOCTU; Habnto-
AaTb, U3MEPSITb
n o606bwwatb B
npoLiecce 3Kc-
nepuMeHTanb-
HOW AeaTeNbHO-
CTU; cucTemMaTu-
3MpoBaTh U
0606Lwatb nony-
UeHHbIE 3HaHus;
NpeacTaBnsiTb
pe3ynbTaThl U3-
MepeHW B Buae
Tabnuy

MepyvMeHT Mo onpege-
nexHuo KA npm
noabéMe Tena no Ha-
KJTOHHOW MNI0CKOCTY;
3anucblBaTh pesynbTa-
Tbl U3MEPEHWIA B BUAE
Tabnuupl; popmynun-
pOBaTb BbIBOA O Bbl-
NOJTHEHHON paboTe n
pesynbTartax C Y4&TOoM
MOrpeLHOCTN u3Me-
peHuns

C NMOCTaBNEHHOM 3a/a-
yer M yCnoBusMu eé
peanusaumu.
NMo3HaBaTesibHblIE:
OCYLLeCTBNATb (uKCca-
Lm0 MHOopMaumm 06
OKpY>KatoLLeM Mype C
NMOMOLLbIO MHCTPY-
MeHTOB UKT.
KoMMyHukaTus-
Hble: OpPraHu30BbI-
BaTb y4ebHoe coTpya-
HWYEeCTBO U COBMECT-
HYI0 AEATENbHOCTb C
yuuTenem u ceep-
CTHUKaMu; paboTtaTb
NHANBUAYANbHO U B
rpynne

CKMX YMEHUM

KOM, JIMHElKa,
Habop rpy3os,
AVNHAMOMETP

vid0od '\ VIhOL

WAUNEUD



6S

MnaHupyemble pe3ynbTaTbl OCBOGHMS OCHOBHOI 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 o6Lero o6pasoBaHus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyebHble aeiictBus (YYQ)

OcHOBHOE LleneBas Ucnonb3oBaHue
Tema coaepxaHue CTaHOBKa ypoka MetanpeamerHble o6opynoBaHus
P ¥ P NpepmetHbie pesynbTaThi: PY
pesynbTaThl JINYHOCTHbIE
perynsiTuBHble,
pe3ynbTaTthbl
KOMMYHUKaTUBHbIE,
no3HaBaTeJibHble
Paspnen 3. 3BYKOBbIE AABJIEHUSA (6 u)
KonebaTtenb- KonebatenbHoe | CchopmupoBaTth | 3Hamb: ONpefeneHne | PerynaTuBHble: yun- | CamMocTosTeNbHOCTb B | [A@eMOHCTpauumn
HOE ABWMXeHue. | ABwKeHue. Ko- | 3HaHusl o kone- | konebaTenbHOro ABU- | TbiBaTb BblAENEHHBLIE | NpUobpeTeHun HoBLIX | «Kone6baHus

MNepuog kone-
HaHUA MasSTHU-
Ka*l

nebaHus wapu-
Ka, No/IBELLEH-
HOMO Ha HUTW.
Konebanus npy-
YKMHHOMO MasAT-
HWKa. XapakTe-
PUCTUKKM KOne-
b6aTenbHoro
QBWDXEHUSA: CMe-
LLleHWe, aMnnn-
TyAa, nepuoa,
yacToTa Koneba-
HUI. EQUHULBI
3TUX BEJINYNH.
CBS13b YacTOThI 1
nepvoaa Kone-
6aHuin*. Mare-
MaTUYeCcKun Ma-
ATHUK. [Mepuoa
konebaHuim

6aTenbHOM ABu-
YKEHWM U ero xa-
PaKTEPUCTUKAX.
HayuuTb: 0bbsic-
HATb NpoLecc
konebaHun Ma-
ATHUKA; Uccne-
JI0BaTb 3aBUCK-
MOCTb Nnepuoaa
konebaHu ma-
ATHWKA OT ero
JAJIMHBI U aMnnu-
Tyabl kKoneba-
HUIA; BbIUUCNATb
BE/IMUYMHBI, Xa-
paKTepu3yloLme
konebaTenbHoe
[BWKEHNE

XXEHMS, ero NpUYNHBLI,
napameTpbl Koneba-
TENbHOMO ABWXEHMS,
eaAVHULbl U3MepeHns
(HU3NYECKUX BENNYMH,
XapaKTepu3yroLLmnX
konebatenbHoe ABK-
XeHue.

YmMems: onpependrtb
nepuoa 1 YacToTy Ko-
nebaHuii

YUYUTENEM OPUEHTUPI
[IeICTBUSI B HOBOM
y4yebHOM MaTepuane B
COTPYAHUYECTBE C
yunTenem.
Mo3HaBaTenbHbIE:
ONpeaensiTb NOHATUS,
MCMOMb30BaTh 3HAKO-
BO-CMMBOJTUYECKNE
CpeacTBa, B TOM UMC-
ne MOAENN U CXEMbI
[N pelenns 3aaad

3HaHWN 1 NpakTHYe-
CKMX YMEHWI

HUTSIHOrO Ma-
SAAITHUKA U CBO-
6oaHblIE KONe-
6aHms rpysa Ha
MPY)XXUHe»:
KOMMbtoTEp, AaT-
UMK YCKOPEHUS,
WHTEpaKTMBHas
L0CKa UK 3KpaH
C NPOEKTOpPOM
ANS AEMOHCTpa-
unm rpacmkos,
LUTATMB C Kpene-
oM, Habop npy-
XXVMH pa3HOM
YKECTKOCTU, Ha-
60p rpy3os no
100 rrpy3 c
KPIOYKOM, NErkas
N HepacTsHKUMas
HWUTb, pyneTka

1 3p&3104Koit (*¥) OTMEUEHbI MaTepuanbl, NPeaHasHauYeHHble A4S AOMONHUTENBHOMO U3yYeHMs.

WIAUEND

vV1d0d '5 VhOL
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[podoxeHue

lMpodosikeHue
MnaHupyeMble pe3ynbTaTbl OCBOEHMSI OCHOBHOiI 06pa3oBaTenbHOM Mpo-
rpaMMbl OCHOBHOr0 o6uero o6pasoBaHus (B cootBeTcTBUM ¢ PIOC)
YHuBepcanbHbie y4yebHble aeiictBus (YYQ)
TeMa | e | ycrawona ypor: Meranpenmernie ‘OGopyosannn
Aep y YP MpeamerHble pesynbTarbi: I PyA
pe3ynbTaThl perynsiTuBHble M4HOCTHbIE
’ pe3ynbTaTtbl
KOMMYHMKaTUBHbIE,
no3HaBaTeJibHble
MaTeMaTnyecKo-
ro 1 NpPY>XWHHO-
ro MasTHMKOB
3ByK. Uctounmn- | Uctounmkn 3By- | CchopMmpoBaTb | 3HaMb: UICTOYHUKOM | PerynsiTuBHble: yuu- | PasBuThe No3HaBa- | JA€MOHCTpaums

KW 3ByKa ka. YacToTa 3By- | 3HaHWSI O 3ByKE. | 3BYKA SIBMSIETCS /IIO- | TbiBaTb BbIAENEHHbIE | TENBLHOTO MHTEpECAa K | «3BYKOBbIE
KOBbIX koneba- | Hayuutb: aHanu- | 6oe Teno, coBeplai- | yUnTENEM OPUEHTUPLI | DU3MKe BOJIHbI>»: KOM-
HWIA. FONOCOBOM | 3MpoBaTb wee konebaHusl C yYa- | AeiCTBUS B HOBOM nbtoTep, nNpu-
annapar Yeno- | YCTPOWCTBO ro- | CTOTAMW 3BYKOBOrO | y4ebHOM MaTepuane B CTaBKa-oCLmMno-
BeKa NIOCOBOrO anna- | AvanasoHa; AManasoH | COTpyAHUYECTBE C rpad, HTepak-
paTa YenoBeKa; | YacToT 3BYKOBbIX KO- | YYUTENEM. TUBHas AoCKa
paboTaTtb C MH- | nebaHuii Mo3HaBaTesibHbIE: WM 3KpaH C Npo-
copmaumeli npu ONpeaensiTb NOHATUS, €KTOpOM Ans fe-
NOAroTOBKE CO- NCMONb30BaTb 3HAKO- MOHCTpauum rpa-
obLieHns BO-CMMBOJINYECKNE (1KOB, 3BYKOBOIA
CpeacTBa, B TOM YMC- reHepaTop, auv-
Ne MOAENN U CXEMbl HaMWK HU3KOYa-
AN pelleHns 3adad CTOTHbI Ha Noa-
CTaBKe, MUKpPO-
¢oH, KamMepTOoH
Ha pe3oHaTop-
HOM SiLMKe
Paspen 4. CBETOBbIE SABJIEHUA (16 u)
MpsMonuHen- NpsamonuHeii- CohopmmpoBaTh | 3HaMb: 3aKOH PerynsatusHble: nna- | CamoctostensHoctb B | OcBeTuTeNb
HOe pacnpo- HOe pacnpo- 3HaHWSA O Mpsi- | NPSAMONIMHENHOrO HMPOBAaTb CBOW AeW- | NPUOBPETEHMM HOBbIX | C UCTOYHUKOM

vid0od '\ VIhOL

WAUNEUD
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MnaHupyemble pe3ynbTaTbl OCBOGHMS OCHOBHOI 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 0o6Lero o6pasoBanus (B coorBetrcTBumn ¢ ®rocC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

OcHOBHOE LleneBas Ucnonb3oBaHue
Tema copepcaHue yCTaHOBKa ypoka n MeranpeameTHbie o6opyaoBaHus
pefvieTHbIe pesy/bTatbl: JINYHOCTHbIE
pesynbTatbl perynsiTuBHble,
KOMMYHUKaTUBHbIE, pesynbTatel
no3HaBaTeJibHble
CTpaHeHue CTpPaHEeHVe CBe- | MOJIMHEMHOM pacrnpocTpaHeHus CTBUSI B COOTBETCTBMM | 3HAHMM W NpaKTUye- cseta Ha 3,5 B,
cBeTa. Ta. OTKNOHEHWe | pacnpocTpaHe- cBeTa. C MOCTaBNEHHOM 33fa- | CKUX YMEHWI UCTOYHWK NuTa-
JlabopaTopHas | cBeTa OT nps- HUK CBeTa. YMemb: NPUMEHSATL yen 1 yCnoBusMu eé HWUA, KOMNNEKT
pabota N2 9 MOJIMHENHOrO HayunTb: uccne- | 3aKOH NpsSIMOSIMHEN- | peanu3auuu. NpOBOAOB, Le-
pacrnpocTpaHe- | AoBaTb NPsSMO- | HOro pacripoctpaHe- | Mo3HaBaTesibHbIE: nesas avadpar-
HWUS NMpyn Npo- NIMHEMHOE pac- | Hus CBETa Npu 00bsIC- | ONpEeAensTb NOHATUS, Ma
XOXAEHUN NPOCTPaHEHUE | HEHWUM Pa3NNYHBIX SIB- | MCMOMNb30BaTb 3HAKO-
nperpag oYeHb | CBeTa; HabMo- | NeHWi BO-CMMBOJINYECKNE
MarnblX pa3Me- | AaTb B npouecce CpeacTBa, B TOM YnC-
poB*. 3aKOH 9KCNepuMeH- Nie MoJenun u Cxembl
NPSIMONMHENHO- | TanbHOM Aesi- AN pelenns 3aaau.
ro pacrnpocTpa- | TelbHOCTY; KoMMyHuMKaTHBHbIE:
HeHus cBeTa. CpaBHWBATb, OpraH130BbIBaTb
MNpumMeHeHne 0606waTtb un yyebHoe coTpyaHuye-
aBneHvs nps- | hopMynmMpoBaThb CTBO U COBMECTHYO
MOJIMHENHOMO BbIBOAbI AesATeNbHOCTb C yun-
pacrnpocTpaHe- TeneM 1 CBepCTHUKa-

HMSA CBEeTa Ha
npakTuke. Jla-
6opaTopHas
pabota N2 9.
«HabnoaeHve
NPSIMONMHENHO-
ro pacnpocrpa-
HeHus cBeTa»

MW; paboTaTtb UHANBK-
AyanbHo U B rpynne

WIAUEND

vV1d0d '5 VhOL



[podoxeHue

o lMpodosikeHue
MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/bHO Mpo-
rpaMMbl OCHOBHOr0 o6uero o6pasoBaHus (B cootBeTcTBUM ¢ PIOC)
YHuBepcanbHbie y4yebHble aeiictBus (YYQ)
TeMa | e | ycrasona ypor: Meranpenmernie ‘OGopyosannn
Aep y yp NpeametHble pesynbTaThi: n PYA
pesynbTathl perynsiTuBHbIE W4HOCTHbIE
’ pe3ynbrartbl
KOMMYHUKAaTUBHbIE,
rno3HaBaTéeJIbHbIE
OTpaxeHue SBneHve otpa- | CchopmuposaTb 3Hamb: 3aKOH OTpa- | PerynsaTuBHbIe: nna- | CamocTosTenbHOCTb B | OcBeTUTENDb C
cgerta. XeHus ceeTa. 3HaHWA 0 3aKO- | XKEeHMS CBeTa. HMPOBATb CBOW Aei- | NPUOBPETEHMM HOBbIX | WUCTOYHMKOM CBe-
JlabopatopHas | 3aKOH OTpaxke- | He OTpaXkeHusi | YMemsb: ONUCbIBATb CTBMS B COOTBETCTBUM | 3HAHWW U NpakTuye- | Ta Ha 3,5 B,

pabota N2 10

Hus ceeTa. O6-
paTUMOCTb CBe-
TOBbIX Ny4ei.
3epkasnbHoe U
andady3Hoe oT-
pa)KeHue cBeTa.
JTabopaTopHasi
pabota N2 10.
«M3yyeHune 98-
NeHns oTpaxe-
HUS cBeTa»

cBeTa.
HayuuTb: 3kcne-
PUMEHTaNbHO
nccneaoBath SB-
NEHne oTpaxe-
HWS CBETA; Ha-
bnogaTb 1 n3me-
psTb B Npouecce
3KCNepuMeH-
TanbHOW pes-
TENbHOCTH; CpaB-
HWBaTb, 0606-
WaTb u
opmynmpoBaTb
BbIBOAbI; Npea-
CTaBNSATb pe3y/b-
TaTbl U3MEPEHWIA
B Buae 1abnuy

SIBJIEHME OTPAXKEHUS
CBETa; CTPOUTbL OTpa-
XEHHbIE Nyun cBeTa

C NOCTaBNEHHOMN 3a/a-
yer M yCnoBusMu eé
peanusaumu.
NMo3HaBaTenbHbIE:
onpeaensiTb NOHATUS,
NCMONb30BaTb 3HAKO-
BO-CUMBOINYECKME
CpeacTBa, B TOM UMC-
fe MOAENN N CXeMb
NS peLueHns 3aaaud.
KoMMyHuKaTHBHbIE:
OpraHM30BbLIBaTb
yyebHoe coTpyaHuye-
CTBO WU COBMECTHYIO
AeATeNbHOCTb C Y4n-
TENeM 1 CBEPCTHMKa-
MW; paboTaTtb UHANBK-
AyanbHO U B rpynne

CKUX YMEHUN

MCTOYHUK NnTa-
HUS, KOMMNEeKT
NpOBOAOB, Lue-
nesas auadpar-
Ma, nonyum-
NVHAP, NNaHwweT
Ha NJI0THOM Nn-
CTe C KpyroBblM
TPaHCNOPTUPOM

lMpenomneHue
cgerta.
JNabopaTopHas
pabota N2 11

SlBneHune npe-
NoMIieHus cee-
Ta. CooTHOLLE-
HUS Mexay

CcopmuposaTb
3HaHWS O 3aKo-
He npenomne-
HUS CBETa.

3Hamb: 3aKOH npe-
JIOM/IeHUs CBeTa.

YMems: onucbiBaTb
SBNeHne rnpesiomne-

Mo3HaBaTesNbHbIE:
onpeaensTtb NOHATUS,
NCNonb30BaTb 3HaKO-
BO-CMMBOJIMYECKME

CaMoCTOoATENBHOCTD B
nprobpeTeHnn HOBbIX
3HaHWI U NpaKTUYe-
CKUX YMEHUN

OcBeTtuTens C
WMCTOYHMKOM CBE-
Ta Ha 3,5 B,
WCTOYHUK NUTa-

vid0od '\ VIhOL

WAUNEUD
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lMpodonkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa ypoka

MnaHupyemble pe3ynbTaTbl OCBOGHMS OCHOBHOI 06pa3oBaTesibHOM Npo-
rpaMMbl OCHOBHOr0 o6Lero o6pa3soBaHus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyebHbie peiicteua (YYQ)

MertanpeaMeTHble
pe3yJsibTaThbl:
perynsiTuBHble,
KOMMYHWKaTUBHbIE,
nosHaBaTesibHble

JINYHOCTHbIE
pesynbTaThbl

Ucnonb3oBaHne
o6opynoBaHus

yrnamu nageHus
W NPenoMeHus.
OnTnyeckas
NNOTHOCTb Cpe-
Abl. MNepexoa
CBeTa 3 cpeapl
onTtuyeckun 6o-
Nee nIoTHOM B
cpeay onTuye-
CKM MeHee NnoT-
Hyto. Jlabopa-
TopHas paboTta
N9 11. «M3yue-
HUe SBNEHUS
npenomneHus
CBETa»

HayunTb: nccne-
[0BaTb 3aKOHO-
MEPHOCTU, KOTO-
PbIM MOAYMHSET-
Cs iBNeHne
npenoMIeHuns
cBeTa (COOTHO-
LUEHWe YrnoB na-
[EHUS 1 npe-
NOMJIEHUS); Ha-
6nogatb n
W3MepsTh B Npo-
Liecce aKkcnepu-
MEHTaNIbHOMN Ae-
ATENbHOCTY;
CpaBHMBaTb,
o0606waTtb un
(hopMynmpoBaTb
BbIBOAbI; Npea-
CTaBnsATb pe-
3yNbTaTbl U3Me-
peHuli B BUaAe
Tabnuy

HWS CBETA; CTPOUTH
MPENOMNEHHbIE NyYn
cBeTa

CpeacTBa, B TOM YnC-
ne MoJesnmn 1 CXeMbl
[ANS pellenns 3aaau.
KoMMyHUKaTMBHbIE:
OpraHn30BbIBaTb
yuebHoe coTpyaHuYe-
CTBO 1 COBMECTHYIO
[eATenbHOCTb C y4u-
TeneM 1 CBepCTHUKA-
MuW; paboTaTb UHAMBK-
AlyasibHO U B rpynne

HUS, KOMMNIEKT
NpOBOAOSB, Lue-
nesas aguadpar-
Ma, nonyuu-
JVHAP, NNaHWeT
Ha MJIOTHOM K-
CTe C KpyroBbIM
TPaHCNoOpTUPOM

WIAUEND

vV1d0d '5 VhOL



lMpodonkeHue

Tema

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa ypokKa

MnaHupyeMmble pe3ynbTaTbl OCBOEHMS OCHOBHOW 06pa3oBaTe/IbHOM Mpo-
rpaMMbl OCHOBHOro o6uero o6pasosanus (B coorBercTBumn ¢ ®rocC)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MetanpeaMeTHble
pesynbTaTthbl:
perynsitusHble,
KOMMYHWKaTUBHbIE,
no3HaBaTeJibHble

JINYHOCTHbIE
pe3ynbTaTthbl

Wcnonb3oBaHue
o6opynoBaHus

®dopMyna SimH-
3bl*. YBennye-
HUE NINH3bI*,
JTabopaTopHast
pabota N2 12

dopmyna nnH-
3bl*. YBenuye-
HWe NKH3bI*. Jla-
6opaTopHas pa-
6ota N2 12.
«M3yueHure nso-
6paxkeHus, aa-
BAEMOro /iMH-
30M»

HayuunTb: nsme-
psATb (hOKyCHOoe
paccTosiHue n
OMTUYECKYIO CU-
ny cobupatoLlen
NMH3bI; Habnto-
[aTb, U3MepsITb
n 0bobwatb B
npouecce 3Kc-
nepuMeHTasnb-
HOM AesTeNbHO-
CTW; NpeacTas-
NAATb pesynbTaThl
N3MEpPEHUI B
BMae Tabnuu;
onpeaensTb Be-
NNYMHDI, BXOASI-
wye B hopmyny
JINH3bI

YMemsb: cobupaTtb
yCTaHOBKY MO onumca-
HMIO U NPOBOANTDL Ha-
6noaenns nsobpaxe-
HWI, NONyYaeMbIX Npy
MOMOLLM JIMH3bI; 06b-
SICHSATb MONyYEHHbIE
pe3ynbTaThbl

PerynatuBHble:
naaHMpoBaTb CBOU
[eCTBUS B COOTBET-
CTBUW C NOCTaB/EH-
HOW 3aaaqen u ycro-
BUAMMK eé peanusa-
umn.
KoMMyHuMKaTHBHbIE:
OpraHu30BbLIBaTb
y4ebHOe CoTpyaHuYe-
CTBO U COBMECTHYO
[esaTenbHOCTb C yun-
TeneM 1 CBepCTHUKa-
MuW; paboTaTtb UHANBK-
AyanbHo U B rpynne

CaMoCTosATENbHOCTD B
NpUoBpETEHUN HOBBIX
3HAHWUM M NpaKkTUye-
CKMX YMEHUM

OcBetuTtens ¢
MCTOYHUKOM CBe-
Ta Ha 3,5 B,
MCTOYHUK NnTa-
HUSI, KOMMNJIEKT
NpOBOAOB, Lue-
nesas anadpar-
Ma, 3KpaH CTanb-
HOW, Hanpaensi-
toLlas ¢
N3MepUTESNbHOM
LUKanom, cobu-
patoLme IMH3bI,
paccenBatoLLas
NWH3a, cnana
«Mogenb npea-
MeTa» B penTepe

vid0od '\ VIhOL

WAUNEUD



S9

8 knacc

TeMma

OcHOBHOe
coaep)aHue

LleneBas
yCTaHOBKa
ypoka

MnaHupyeMble pe3ynbTaTbl 0CBOEHMS OCHOBHOI 06pa3oBaTenbHOW Npo-
rpaMMbl OCHOBHOr0 o6Lero o6pasoBaHus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyeb6Hble peiictBus (YYQ)

MeTtanpeaMerHble
pe3ynbTaTbl
PerynsatusHbie
KoMMyHMKaTUBHbIE
Mo3HaBaTenbHbIE

JINYHOCTHbIE
pe3ynbTaTthbl

Ucnonb3oBaHue
o6opynoBaHus

Pazpgen 1. MNEPBOHAYAJIbHbIE CBEAEHNSA

O CTPOEHWUW BELLECTBA (6 u)

JBmxeHne Mo-
nexkyn. Ouddy-
3usi.
®poHTanbHas
nabopaTopHas
paboTa

BpoyHoBckoe

JBMXeHue. Xa-
pakTep ABwxe-
HUS MOJIEKY/T.
CpeaHsas cko-
pOCTb ABWXe-
HUS MOJIEKY/T.

Onddyans.

Anddysmna B ra-
3aX, XKNAKOCTAX

n TBEpPAbIX Te-
nax. 3aBucu-
MOCTb CKOPOCTY
anddysum ot
TeMnepaTypbl
Tena. CpegHsas
CKOPOCTb Te-
NsI0BOro ABvxe-
HUSI MONEKY/ U
TeMmneparypa
Tena.
®poHTanbHas
nabopaTopHast
paboTta «Ha-

CdopmupoBaTb
3HaHUS 0 ABU-
XXEHWUW MONeKyn,
aBneHn and-
dy3um.
HayuyuTb: Ha-
6nogatb v 06b-
SICHATb IBNEHME
ANdy3ny;
06BACHATL 3a-
BMCMMOCTb CKO-
pOCTV TEMOBO-
ro ABMXXEHUS
Moniekyn ot
TeMnepaTypsbl
Tena; obwsc-
HATb OT/INYME
MOHATUI cpea-
Hel CKOpOoCTH
TENN0BOro ABW-
YXEHUS MoneKkyn
OT MOHSATUS
CpeaHel cKkopo-
CTN MexaHunye-

3Hamb: onpegenexune
TeMmnepaTypbl, eAnHu-
Ubl eé n3MepeHus,
0603HaueHue; onpe-
[ileneHne aBneHuns
anbadysmm.

YMems: NpuBOAUTD
NMpUMepbI SIBNEHUN,
06BbSCHATL pe3ybTa-
Tbl 3KCNEPUMEHTOB,
NoATBEPXAAOLLMX
[BWDKEHWE MONEKYN;
ONuCbIBaTb ABMEHNE
anddysun, obbsc-
HAATb Pa3HuMLYy npoTe-
kaHus anddysum npu
pasNNYHbIX TEMNepa-
Typax W B pasfnyHbIX
arperaTtHblX COCTOS-
HMSIX

PerynsitTusHble: yun-
TbIBaTb BblAENIEHHbIE
yuuTenem OpueHTMpbl
LENCTBUS B HOBOM
y4yebHOM MaTepuane B
COTPYAHUYECTBE C
yumTenem.
NMo3HaBaTeNbHbIE:
onpeaensTb NOHATHS,
yCTaHaB/MBaTb aHano-
MK; NOHWUMATb pa3nu-
Umsi MeXay UCXOAHbI-
MM (haKkTamu 1 runoTe-
3aMu Ans ux
0b6bsICHeHUs, Teope-
TUYECKUMW MOAENSIMM
1 peanbHbIMK 06beK-
Tamu

Y6exaEHHOCTb B BO3-
MOXXHOCTWU MO3HaHUS

npupoabl

KoMnbtoTep, mu-
Kpockon 6uono-
MYECKUA, Kanns
MOJI0Ka, pa3bas-
NEHHOrO BOAOM

WIAUEND

vV1d0d '5 VhOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

XnaKocTen u
ra3oB. 3aKoH
Mackans.
®poHTanbLHas
nabopaTopHas
paboTa

Ablx Ten. lasne-
HWe rasa, ero
3aBUCMMOCTb OT
TeMnepaTyphbl 1
ob6béma rasa.
MNepepava fas-
NEHNs ra3amm u
YKUAKOCTAMU.
3akoH [MNackans.
®poHTasnbHas
nabopatopHas
paboTa «3aKkoH
MNackans. Onpe-
[eneHvie gasne-
HUS KNAKOCTU>»

3HaHus O AaBne-
HUM XUIKocTen
1 ra3oB, 3aKoHEe
Mackans.
Hayuub: Habnto-
[aTb SAB/IEHUNE
nepeaauv aasne-
HWUS XXUOKOCTS-
MU; OBBACHATD
3aBUCUMOCTb
[laBNeHns rasa
OT TeMnepaTypbl
W KOHLEHTpaLmm
€ro Monekyn;
aHanu3upoBaThb K
06BACHATD ABNE-
HUS C UCMONb30-
BaHMEM 3aKOHa
Mackans

HWS AaBNeHus, NNoT-
HOCTW, Cunbl, X 06o-
3HaYeHUs 1 eanHULbI
N3MepeHust; NPUUMHY
[laBNeHvs rasa; 3aBu-
CMMOCTb Ai@aBneHns oT
TemnepaTypsbl, NAOT-
HOCTW; hopMynmpoB-
Ky 3akoHa lMackans.
YMemb: onucbiBaTb
SIBIeHNe AaBneHus ra-
3a Ha OCHOBE MNOosIoXKe-
HUIM MKT; 06BbSICHATD
0cobeHHOCTV Nepeaa-
YN AABNEHNS XKUAKO-
CTSIMW 1 ra3aMu Ha oc-
HOBe NonoXxeHuit MKT;
NpUBOANTL NPUMEpHI,
UNNCTpUpYIoLLMe 3a-
KoH lNMackans

TblBaTb BblAENEHHbIE
YYUTENEM OPUEHTMPbI
[eNCTBMA B HOBOM
y4yebHOM MaTepuane B
COTPYAHUYECTBE C
yuutenem.
MosHaBaTesibHbIE:
onpeaensTb NOHATMHS,
NCMONb30BaTh 3HAKO-
BO-CMMBOJIMYECKUE
CpeacTsa, B TOM YMC-
e MoAeNN N CXEMbI
NSl peleHns 3a4a4

TeNbHOro MHTEpeca K
husnke

o LleneBas
Tema CHOBHOE yCTaHOBKa MeTanpeameTHbie M%nonbsoBaHue
copepxaHue ypoKa MpeaMeTHble pesynbTaThl o6opynoBaHus
pe3ynbTathl PerynsiTuBHble JluuHocTHble
KoMMyHMKaTUBHbIE pesynbrathl
MosHaBaTesnbHbIE
6nogeHve 6po- | ckoro asuxe-
YHOBCKOIO ABU- | HWUS MaTepuanb-
KEHUA» HOW TOYKM
Paspen 2. MEXAHUYECKME CBOMCTBA )KVIAKOCTEVI, rA30B U TBEPﬂbIX TEN (12 )
aBneHne aBieHue TBEp- OpPMUPOBATb Hamsb: onpeaene- erynsiTuBHble: yyn- a3BUTHE NO3HaBa- aTynK aasne-
i a ép- | Chopmmp 3 Pery. y P A

HWS, WTaTWB, pa-
60oyas EMKOCTb,
TpybKa, NMHeNKa

vid0od '\ VIhOL

WAUNEUD



L9

lMpodonkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMbl OCHOBHOI0 o6uero o6pasoBanus (B cootBeTcTBUM ¢ ®I'OC)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble MCGI1011I>3OBaHVIe
coaepxaHue ypoKa MpeaMeTHble pESYNbTATHI . o6bopynoBaHus
pesynbrarbl PerynstueHbie WIHOCTHbIe
KOMMyHMKaTMBHbIe pesynbTatel
Mo3HaBaTenbHbIe
JTabopatopHas | JlabopaTopHas HayunTb name- | YMems: NpoBoAUTb | PerynsiTuBHble: nna- | CaMocTosTeNbHOCTb B | JMHAMOMETP,
pabota N2 1 pabota NO 1. PSTb BbITaZIKMBA- | SKCNEPUMEHT Mo 06- | HMPOBaTb CBOM A€M- | NPUOBPETEHUM HOBbIX | LUTATWUB YHUBEp-
«M3mepeHmne tOLLYLO Ccuny HapyXXeHWIO BbITANIKU- | CTBMS B COOTBETCTBUW | 3HAHWI M NMPaKTUYe- | CanbHbIM, Mep-
BbITa/IKVBalOLLEN BalOLLEN CUNHE, BbISIB- | C MOCTAB/MEHHOM 33a- | CKUX YMEHMIA HbIA LMIMHAP
CWNbI» NEHNIO 3aBUCUMOCTU | Yel 1 YCIIOBUSMU ee (MeH3ypka), rpy3
MoAyns Fa OT x 1 Vi, | peanuzaumm. LMIMHAPUYECKNI
3anucbiBaTh pesynbTa- NMo3HaBaTenbHbIE: n3 cTanum, rpys
Tbl U3MEPEHWN B BUAE | OCYLIECTBNSATL (MKCa- LIMNHAPUYECKUN
Tabnmu, popMynmpo- | umto uHgopmMaLmm 06 13 aNtoOMUHNEBO-
BaTb BbIBOJ O BbIMNOJ- | OKpYy>atoLLemM Mupe C ro cniaea, HUTb
HEHHOW paboTe M pe- | NOMOLLbIO UHCTPY-
3ynbTaTax C y4eToM | meHTOB UKT.
NOrpeWwHoCTn n3Me- KOMMYHMKaTMB-
peHuns Hble: OpPraH130BbI-
BaTb y4ebHoe coTpya-
HWYECTBO M COBMECT-
HYI0 AesATeNbHOCTb C
yuuTenem u ceep-
CTHMKaMu; paboTaTb
MHAMBMAYANbHO U B
rpynne
NabopatopHast | JlabopatopHasi | CchopMupoBaTh | 3HAMb: YCNOBUS, PerynsituBHble: nna- | CaMocTosTenbHOCTb B | AuHamMoMeTp,
pabota N2 2 pabota NQ 2. «M3- | 3HaHMs 06 yCno- | MPpU KOTOPbIX TENO HMPOBATb CBOW AeW- | NPUOBPETEHUM HOBbIX | LUTATUB YHWUBEP-
yYeHWe yCI0BUIN | BUSIX MNaBaHUsl | TOHET, BCM/IbIBAET, CTBUSI B COOTBETCTBMM | 3HAHWM M NPaKTU4e- | CanbHbIN, Mep-
nnaBaHus Tena» | Tena. nnaBaeT BHYTpU Uiu C NOCTaBNEHHOMN 3aa- | CKUX YMEHWN HbIA UMNNHAP

WIAUEND

vV1d0d '5 VhOL



89

lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uero o6pasosaHus (B coorBercTBumn ¢ ®rocC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

SIHME U Napame-
TPbl COCTOSIHUS
TepMOANHAMM-

YecKoun cucre-

Mbl. Ternnosoe

paBHOBeCKe.

HayunTb: onpe-
[ensTb LeHy ae-
NEeHNS LWKanbl

TepMOMETpa; U3-
MepsTb Temne-
paTypy; nepeso-

paTypbl; €ANHNLI 13-
MepeHns n 0bo3Haue-
HWe TeMNepaTypbl,
YCTPOMCTBO M NPWH-
LmMN AeNCTBUS TEPMO-
MeTpa.

y4yebHOM MaTepuane B
COTPYAHMYECTBE C
yunTenem.
NMo3HaBaTenbHbIE:
onpenensiTb MOHATUS;
NMOHMMaTb Pa3INyns

LleneBas
Tema OcHoBHOeE yCTaHoBKa MeTanpemeTHbie M%nonbsosauue
cogep)xaHue ypoKa MpepMeTHble pesynbTaThi I obopypoBaHus
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIE
HayunTb: pac- | Ha NOBEPXHOCTM XWA- | Yel U YCIOBUSIMU eé (MeH3ypka), rpy3
CYATBIBATb Bbl- | KOCTHU. peanusaumu. LMNNHAPUYECKMI
TaNkvBawLylo | YMems: npoBoanTb | KOMMyHMKaTUBHbIE: W3 cneuuanbHoro
CUNY U CUNY TS- | SKCMEPUMEHT MO NPO- | OPraHM30BbIBaTb NnacTuKa, HUTb,
XXECTW; uccnepo- | BEpPKe yCroBui na- | yyebHoe coTpyaHuye- noBapeHHas
BaTb YC/0BUS BaHWA TEN; 3aNnCbl- | CTBO U COBMECTHYIO COJb, Nasioyka
Nn1aBaHWs Tena; | BaTb pe3ynbTaThl B BU- | AESTENbHOCTb C y4u- ANsl nepeMeLun-
06bSACHATL NpU- | Ae Tabnuubl, TENeM 1 CBepCTHUKa- BaHUS
YMHbI M1aBaHna | OpMyIMPOBaTh Bbl- | MU; paboTaTb MHAMBK-
Ten BOJ O BbIMO/IHEHHOW | AyasibHO U B rpynne
paboTe v pe3ynbTaTax
C Y4ETOM MOorpeLHo-
CTN U3MepeHuns
Paspen 3. TEMJIOBbIE ABJIEHUA (12 v)
Tennosoe ABu- | Tennosoe au- | ChopMupoBaTh | 3Hamb: onpeaene- | PerynsiTMBHbIE: yuu- | PasBuTME No3HaBa- | J1abopaTopHbiIi
XeHue. Temne- | xeHue. TepMo- | 3HaHMs 0 TENNIO- | HWE TEnI0BOro ABU- | TbiBaTb BblAENEHHbIE | TENbHOMO MHTEpeca K | TepMoMeTp, AaT-
paTypa AVNHaMMyecKasl | BOM ABMXKEHWM, | XKEHWUS, TENSI0BOro yYnTENEM OpUEHTUPLl | pu3nke YMK Temneparty-
auctema. Cocto- | Temneparype. paBHOBeCus, TeMne- | AeNCTBUS B HOBOM pbl

vid0od '\ VIhOL

WAUNEUD
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lMpodonkeHue

LleneBas

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

Tema OcHOBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHne
aHU BaHMSA
COREPANNE ypoka MpepmeTHble pesynbTatbl IHOCTHble oBopynosa
pesynbrarbl PerynstueHbie
pe3ynbTaTthbl

KoMMyHMKaTUBHbIE

MosHaBaTesnbHblE

TeMnepaTypa OUTb 3HayeHue | YMemsb: NCNOSb30- Mexay UcxogHbiMu

KaK napameTp
COCTOS\HUS Tep-
mMoAMHaMu4e-
CKOM CUCTEMBI.
N3mepexue Tem-
nepaTtypsbl: Tep-
MOMETP, LUKasna
TEPMOMETPa,
TepMoMeTpuye-
CKoe Teno, pe-
nepHbIe TOYKM.
Lkana Lenb-
cug. Wkanol
dapeHreiTa 1
Peomtopa. A6-
contoTHas (Tep-
mMoaMHaMu4e-
cKasl) Wkana
Temneparyp.
ABCONIOTHBIV
HyNb TeMnepa-
Typ. CBSA3b MeX-
Ay Temnepary-
poW Mo WKane

TemnepaTypbl U3
rpagycos Lienb-
Ccus B rpagychl
KenbBuHa

BaTb NpW ONMUcaH1n
TEN/0BbIX ABNEHWNI
MOHSTUS: TEpMOAMHa-
MWUYECKOW CUCTEMBI,
COCTOSIHUS| TEPMOAK-
HaMUYECKON CUCTEMbI,
napaMeTpoB COCTOSi-
HUS TEpMOAVHaMUYe-
CKOW CUCTEMbI; Npu-
BOAUTb NMPUMEpbI Te-
M/IOBbIX SIBNEHUMN,
3KCrepUMEHTOB, Noa-
TBEPXXAAOLMNX 3aBU-
CMMOCTb TeMMepaTypbl
OT CKOPOCTW ABUXe-
HUS MONEKY

(akTamu v runotesa-
MU ANns nx obbscHe-
HWS, TEOPETUYECKUMM
MOAEeNsMuU U pearnb-
HbIMW 06BbEKTAMMU

WIAUEND

vV1d0d '5 VhOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

HUSI BHYTPEH-
Heln aHeprum

WweHune paboTsl
OKaTbIM BO34Y-
XOM. BHyTpeH-
HAS SHEprus.
YcnosHoe 060-
3HayeHue v eau-
HMLA BHYTpEH-
HeWn aHepruu.
3aBNCMMOCTb
BHYTPEHHEl
3Hepruun Tena ot
€ro TemMnepary-
pbl, Maccbl 1 OT
arperaTHoro co-
crosiHus. Cnoco-

rmm, cnocobax
W3MEHEHMS BHY-
TPEHHEN 3Hep-
rn.

Hayunb: 06bsic-
HATb M3MEHEHNE
BHYTPEHHeW
3Hepruu Tena
npu Tennonepe-
Aade u pabote
BHELLHWUX CWn;
aHanM3npoBaThb
SBJIEHVe Tenso-
nepesau; cpas-
HMBAaTb BUAbI

[a4u; eAVHNLBI M3Me-
peHus n 0603HaueHne
BHYTPEHHEN 3HePruun,
cnocobbl Tennonepe-
Aaun.

YMemb: onucbiBaTb
npouecc npespale-
HWUSI HEPTUM NpU B3a-
“MOAEWCTBUM TeN, U3-
MEHEHWS SHEPrum Npu
cosepLueHnn paboTbl
n Tennonepeaade;
NMPUMEHSITb 3HaHWS O
BHYTPEHHEN 3HEprum
crnocobax eé n3meHe-

[IeACTBUSI B HOBOM
y4yebHOM MaTepuane B
COTPYAHUYECTBE C
yunTenem.
No3HaBaTeNbHbIE:
onpeaensTb MOHATUS,
co3pasatb 0606Le-
HWS, YCTaHaBMBATb
aHanoruum; NnoHMMaTb
pasnuuus Mexay uc-
XOAHbIMK hakTaMm n
runoTesamm ans ux
06bACHEHMS, TeopeTyH-
YECKMMM MOAENSIMU U
peanbHbIMKU 06beKTaMu

CKUX YMEHUN

LleneBas
Tema OcHoOBHOe yCTaHoBKa MeTanpemeTHbie M%nonbsosauue
cogepxaHue ypoKa MpeaMeTHble pesynbTaTh! " obopynoBaHus
pe3ynbTaThi PerynsiTusHbie M4HOCTHbIE
KoMMyHMKaTHUBHbIE pesynbrathl
Mo3HaBaTenbHble
Llenbcusa 1 no
abconoTHOM
(TepMoanHaMm-
Yeckom) Wwkane.
[eMoHcTpaumns
«M3mepeHue
TemnepaTypbI»
BHyTpeHHsS KuHetnyeckasi u | CchopmupoBaTh | 3Hamb: ONpefeneHne | PerynaTuBHbIE: yun- | CamocTosTeNnbHoCTh B | JleMOHCTpauus
sHeprusa. Cno- | MOTeHUManbHast | 3HAHUSA O BHY- | BHYTPEHHEWN SHEpruyv, | TbiBaTh BblAENEHHbIE | NMPUOBPETEHUN HOBbIX | «M3MeHeHue
cobbl U3MeHe- | 3Heprus. CoBep- | TPEHHEN 3Hep- | SBNEHUs TEMJoNnepe- | YYUTENIEM OPUEHTUPLI | 3HAHWIM U NpaKkTMYe- | BHYTPEHHEWN

3Hepruu Tena
Npyu TPEHUU U
yaape»: fjaTunk
TeMnepartypbl,

ABE OOCKM, ABE
CBMHLOBbIE NNa-
CTUHKM, MONOTOK

vid0od '\ VIhOL

WAUNEUD



lMpodosixkeHue

LleneBas

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHue
coaepxaHue ypoKa MpeaMeTHbie DesynbTaThl o6opyaoBaHus
pesynbrarbl PerynstueHbie JindnoctHble
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIe
6bl U3MEHeHns | Tennonepefayn; | HUS B PasfIMYHbIX CU-
BHYTPEHHE CaMOCTOSATENIbHO | Tyaumsix
SHepruu Tena: | paspabatbiBaTb,
COBepLUEHVE pa- | NaHUMPOBaThb U
60Tbl M TENNIONE- | OCYLLECTBASATb
pefaya 3KCMEPUMEHT No
W3MEHEHWIO BHY-
TPEHHEi 3Heprum
KoHBekums. KoHBekuusa B Cdopmuposatb 3Hame: onpeAenexne | PerynsiTuBHbie: yuu- | Pa3BuTue no3HaBa- | JeMOHCTpaums
N3nyyeHne XXWOKOCTAX U Fa- | 3HAHWSI O KOH- | SIBMIEHUMA KOHBEKLMW, | ThiBaTb BbIAENIEHHbIE | TENBHOrO UHTEPECA K «Mornouiexnme
3ax. lNepeHoc BEKLUMM W U3NY- | U3NYyYEHUS. yYnTENEM OpUEHTUPLl | 13nKe CBETOBOM

BeLlecTBa npu
KOHBeKumn. O6-
pa3oBaHue Be-
Tpos. UN3nyye-
HWE SHEepPrUu Ha-
rpeTbiMU
Tenamu. 3aBucu-
MOCTb 3HEepruu
N3ny4eHus oT
TeMmnepaTypbl
Tena. CpaBHe-
HUE U3nyYeHus
(nornoweHus)
3Heprn YEpPHOIA

YeHUM.
HayuyuTb: Ha-
6noaaTb KOH-
BEKLMOHHbIE NO-
TOKW B XXWNAKO-
CTSIX U rasax;
06BACHATL Me-
XaHW3M KOHBEK-
LMK, NPUYUHY
pa3/INYHOM CKO-
POCTN KOHBEK-
UMM B rasax u
XMAKOCTAX;
CpaBHUBATb

YMemsb: NpuBOAUTL
MpUMepbl KOHBEKLMH
W U3NyYeHus; pacro-
3HaBaTb KOHBEKLMIO
N U3ny4veHve cpeau
ApYrvX BUAOB TeMo-
nepegayn. OnuceiBaTb
MeXaHu3M nepegaydv
3HEPrun JaHHbLIMK
criocobamu

JeNCTBUSA B HOBOM
y4yebHOM MaTepuane
B COTPYAHMYECTBE

C yuuTenem.
Mo3HaBaTesibHbIE:
onpeaensTb NOHATUS,
co3aaBaTb 0606LLe-
HWS, yCTaHaBNMBaATb
aHanormm

3Heprum»; figa
[aTuMKa Temne-
paTypbl, NamMna,
JIUCT 6enon n
yépHo bymary,
CKOTY

WIAUEND

vV1d0d '5 VhOL



vid0od '\ VIhOL

N lMpodonkeHue
MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBanus (B cootBeTcTBuM ¢ ®ProC)
Lienesas YHuBepcanbHble yyebHbie peiicteua (YYQ)
Tema OcHoOBHOe yCTaHoBKa MeTanpemeTHbie M%nonbsosauue .
cogep)xaHue ypoKa MpepMeTHble pesynbTaThi I obopypoBaHus
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
KOMMyHMKaTMBHbIe pesynbTatel
Mo3HaBaTenbHbIE
M CBETNOMN NO- | ABNEHMS KOH-
BEPXHOCTSMMU BEKLUNN U U3ny-
Ten. YCTPOUCTBO | YeHusi; Habnto-
TepMoca. Ponb | faTb U3MeHeHue
N3Ny4YeHns u TemnepaTypbl
Apyrux BuaoB | Tena, obycnos-
Ternnonepeaayn | JIeHHoe norso-
B XXM3HW pacTe- | LieHWeM CBETO-
HWUI W XXMBOTHBIX | BOFO W3MTyYeHUs
JlabopatopHas | JlabopaTopHas HayunTb: uccne- | 3Hameb: YCTPOMUCTBO | PerynsTuBHble: nna- | CaMOCTOSITENbHOCTL B | [laTunk Temnepa-
pabota N2 3 pabota N2 3. [I0BaTb SBNIEHNE | W MPUHUMN AEUCTBUS | HUPOBATb CBOM AEN- | NPUOBPETEHUM HOBBIX | TYpbl, TEPMO-
«CpaBHeHue Ko- | TensoobmeHa KasnopuMeTpa. CTBUSI B COOTBETCTBUM | 3HAHMM U NpaKTUYe- | METP, Kanopu-
NMYECTB TENNo- | Npu CMelwunBa- | YMems: NpoBOAUTb C NMOCTaBNEHHOM 3afj@- | CKUX YMEHWM METpP, MEpPHbIV
Tbl NP CMELLN- | HUWN XONOAHOW | HabnoAeHWS npoLec- | Yer 1 ycnoBusaMn eé unnuHap (Mex-
BaHUW BOAbI W ropsiyen BoAbl; | ca Tennonepedaun; | peanvsauuu. 3ypka), nabopa-
pa3HoW TeMne- | BblYMCISATb KO- | U3MepsTb TeMnepaTy- | Mo3HaBaTenbHble: TOPHbIE CTaKaHbl,
paTypbi» NMYECTBO TENNO- | Py ropsiuen U XoNnoa- | OCyLecTBAsTb (uKca- ropsiyasi n xo-
Thbl HOW BOAbI; paccumnTbl- | Lm0 MHdOpMaLmm 06 noaHas Boaa
BaTb KO/IMYECTBO Te- | OKpyXaroweM Mupe
M10Tbl, HEOBXOAMMOE | C MOMOLLBIO MHCTPY-
AN9 HarpesaHus Boabl | MeHTOB UKT. e
N BblaensieMoe ek KoMMyHuKaTUBHbIE: S
NPy OXNAXKAEHWUN; OpraH130BbIBaTb g
06BACHATL NPUUMHY | yyebHoe COTpyAHWYe- ;
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lMpodonkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble MCGI1011I>3OBaHVIe
coaepxaHue ypoKa MpeaMeTHble pESYNbTATHI . obopyaoBaHus
pesynbrarbl PerynstueHbie WIHOCTHbIe
KOMMyHMKaTMBHbIe pesynbTatel
Mo3HaBaTenbHbIe
HepaBeHCTBa 3TUX KO- | CTBO U COBMECTHYIO
NIMYECTB TENNOTHI AeaTeNbHOCTb C y4n-
TENeM 1 CBEPCTHMKa-
MuW; paboTaTb MHANBK-
AyanbHo U B rpynne
JlabopaTopHast | JlabopaTopHas HayuuTb: usme- | YMems: Habnoaate | PerynatueHble: nna- | CaMOCTOATENbHOCTL B | [laTumk Temnepa-
pabota N2 4 pabota N9 4. pATb YAENbHYIO | NPOLEeCcC Tennonepe- | HUPOBaTb CBOW A€N- | NPUOBPETEHNUM HOBbIX | TYpbl, TEPMO-
«M3mepeHne TENNOEMKOCTb | AA@4YM; pacCyUTbIBaThL | CTBUS B COOTBETCTBMM | 3HAHWM M MpaKTUye- | MeTp, Kanopu-
yOenbHow Te- BELUECTBA; Bbl- | KOMMYECTBO TEM/OThI, | C MOCTAB/IEHHON 333~ | CKUX YMEHWIA MeTp, ropsiyas
NNoéMKOCTM Be- | YMCNSATb NO- HeobxoaMMoe ANs Ha- | Yel 1 ycnoBusiMm eé nxosnogHast BoAa,
Lecrsa» MPELLHOCTb KOC- | FPEBaHWS BOAbI M Bbl- | peanu3auuu. MEPHbI LiK-

BEHHOr0 U3me-
PEHUs yaenbHOM
TEnI0EMKOCTH
BellecTBa

aensemoe npu
OXNaXaAeHun Tena,
NPUMEHATb YpaBHe-
HWe TennoBoro ba-
naHca ans onpeaene-
HUS yAenbHOM Tenso-
EMKOCTU BellecTBa

NMo3HaBaTenbHbIE:
OCYLLeCTBNATb uKCca-
Um0 MHopMaumm 06
OKpY>KaroLLem mupe ¢
NMOMOLLbIO MHCTPY-
meHTOB UKT.
KoMMyHuKaTHBHbIE:
OpraHu30BbLIBaTb
yyebHoe coTpyaHuye-
CTBO W COBMECTHYO
AesaTeNbHOCTb C y4n-
TeneM 1 CBepCTHUKa-
MW; paboTaTtb UHAMBK-
AyanbHo U B rpynne

NVHAP, TPY3 Un-
NMHAPUYECKNIA C
KPIOYKOM, HUTb,
3M1IEKTPOHHbIE BE-
Cbl

WIAUEND

vV1d0d '5 VhOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHbie y4yebHble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOeE yCTaHoBKa MeTanpeaMeTHbIe WUcnonb3oBaHue
MKaHU pen BaHUSA
Conepxanue ypoka Mpepmerttbie pe3ynbTaThbl 06opyAoea
pesynbTaThl JInuHoCTHbIE
PerynsatusHbie
pe3ynbTaTtbl
KOMMyHMKaTVIBHbIe
Mo3HaBaTenbHbIE
Pasgen 4. UBMEHEHUE ArPEFATHBIX COCTOSIHUMA BELLECTBA (6 u)

MnaBneHune n | Mnasnexue TBép- | CdopmuposaTb 3Hams: onpefeneHne | PerynsiTuBHbIE: yun- | Pa3BuTME No3HaBa- ®poHTanbHan

oTBepaeBaHve | Abix Ten. TemMne- | 3HaHus 0 NNaB- | SIBIEHWN NNABNAEHWS], | TbIBATb BblAENEHHbIE | TENLHOMO MHTEpeca K na6opaTtopHas

KpUcTannuye- | paTtypa nnaefe- | JIeHUn n 0TBep- | OTBEPAEBAHUA, TEM- | yuuTeNeM OpPUEHTUPLl | Pusnke pa6ora N2 1,
CKMX BewecTB. | Hug. ObbscHe- | AeBaHWW Be- nepaTypbl NiaBNeHns, | AEUCTBUS B HOBOM «OnpepeneHune
@®poHTasnbHblE | HME npouecca LLLeCTB. yAenbHON TenNoTbI y4yebHOM MaTepuane B yAenbHOM Te-
nabopaTopHble | nnaeneHus ¢ Tod- | HayuuTb: Ha- NAaBIeHns; eanHULY | COTpyAHN4YecTBe C nnoTbl Nnasne-
paboTbl K1 3peHus Mone- | 6nioaaTh 3aBU- | M3MEPEHWS YAENBHON | yuuTeneM. HUA nbAa»: naT-
KYNSPHO-KMHETU- | CUMOCTb TeMne- | TENNoThbl NnaBneHnsa | Mo3HaBaTesibHble: UMK TemMneparty-
4eCKON Teopun | paTypbl Kpu- eé pusnueckmn onpeaendTtb NOHATUS, pbl, Kanopumetp,
CTPOEHUS Bellle- | CTanIMYeckoro | CMbIC; popMyny Anst | UCnonb30BaTb 3HAKO- cocya, C TaloLWwmm

crBa. Kpucrannum-
3auud. Temnepa-
Typa Kpuctanu-
3aumu.
MNnaenexue un
KpucTanmsaums
aMOpdHbIX Ten.
YnensHas Tensio-
Ta M/1aB/IeHNS:
ycnoBHoe 060-
3Ha4yeHve, egn-
HWUa n3mepe-
HUs, U3NYECKMI
cMbicn. Gopmyna

BeLlecTsa npu
€ro nnaeneHnn
(KpucTannusa-
Lun) oT Bpeme-
HW; BbIYNCNSATD
KONIMYeCTBO Te-
nnoTbl B npouec-
ce Tensonepe-
[auv npv nnae-
NEHUU U
KpucCTannmsa-
unn; onpeae-
NATb Mo Tabnuue
3HaYeHus TeM-

pacyéTa KonmyecTsa
TennoTsl, Heobxoam-
MOro A1 NnaBneHuns
KPUCTaN/IM4YecKoro
BeLLeCcTBa U Bblaens-
toLerocst npu ero
oTBEpAEBaHUMN.
YMemsb: Nonb3oBaTb-
cs Tabnnuamm 3Haue-
HWUI TeMMNepaTypbl
NNaBfeHns 1 yaenb-
HOM TennoTbl NnaBne-
HUS BELLIECTB; 06bsC-
HSITb NpoLecc nnasne-

BO-CMMBOJIMYECKME

CPe/ICTBa, B TOM YMC-
7le MOZIENN U CXEMbI,
[N peLleHns 3a1au

NbAOM, COCYA
C BOZIOW, 3N€eK-
TPOHHbIE BECHI.
®poHTaNbHaA
na6opartopHas
pa6ora N2 2,
«06pasoBaHue
KPUCTAJUIOB»:
MMKPOCKON,
npobupka

C HaCbILWEHHbIM
pacTBOPOM
ABYXPOMOBOKMC-
JIOr0 @aMMOHMUS,

vid0od '\ VIhOL

WAUNEUD
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lMpodonkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHOBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHne
coaep)xaHue o6opynoBaHus
Aep ypoka NpeameTHbie pe3ynbTaThbl JIMUHOCTHBIE Pya
pesynbrarbl PerynstueHbie
pesynbTaTbl
KoMMyHMKaTUBHbIE
Mo3HaBaTeNbHbIE
Ans pacyéTa KO- | nepatypsl Maas- | HUS U OTBEpAEBaHUSA npegMeTHoe

NnYecTBa Tenso-
Tbl, HEO6X0ANMMO-
ro ons nnaene-
HUS Tena.
®poHTanbHas
nabopaTopHas
pabota N2 1.
«OnpepenexHve
YAENbHOM Tenno-
Tbl M1ABNEHNS

NEeHUs 1 yaenb-
HOW TEnOoTbl

nnaBneHus Be-
LlecTBa; npume-
HATb MOJTyYeH-
Hble 3HaHUA K

pEeLIeHMIO rpa-
unyecknx 3apad

Ha ocHose MKT; cpas-
HWBATb NPOLIECC NNaB-
NeHnsa 1 oTBepaeBa-
HUS B 3aBUCMMOCTM OT
yAENbHOW TENNOThI
niaBneHus

CTEKJ10, CTEKNSH-
Hasl nanoyka

Nnbaa».
®poHTanbHas
nabopaTopHas
pabota NQ 2.
«0b6pazoBaHue
KpUCTannos»
WcnapeHve n MapoobpasoBa- | CchopMnpoBaTh | 3Hamb: ONpeaeneHne | PerynsiTUBHble: Pa3BuTne No3HaBa- | fleMOHCTpauus
KOHAeHcauus HWe. cnapenue. | 3HaHWs 06 UCra- | SIBNEHWUIA UCNapeHnsl U | yUMTbIBATb BbIAENEH- | TENbHOro MHTEpeca K «WUcnapeHue
3aBMCMMOCTb PEHWUM U KOH- KOHAEHCALWUW, Hacbl- | Hble YYUTENIEM OpUeH- | u3mnke cnuMpTa»: AaTunk
CKOpPOCTM MCMa- | AeHcauumu. LLeHHOro napa. TUPbI AEACTBUS B HO- TemnepaTypbl,
peHus oT poaa | Hayuutb: uccne- | YMemb: 06bACHATHL BOM y4yebHOM MaTepu- npobvpka, nu-
XWAKOCTW, M10- | A0BaTb 3aBUCK- | Ha ocHose MKT npo- | ane B COTpyAHMYeCTBe CTOYKM Bymaru,

Laam eé nosepx-
HOCTW 1 TeMmre-

MOCTb CKOpPOCTU
ncnapeHuna ot

LE€CCbl NCrapeHnsa n
KOHAEHCaUMn 1 npo-

C Y4YUTENEM.

PE3NHKK, pa3HblE
CnnpThbI

WIAUEND

vV1d0d '5 VhOL



S lMpodonkeHue
MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)
Lienesas YHuBepcanbHble yyebHbie peiicteua (YYQ)
Tema OCH;B::e yCTaHOBKa MeTanpegMeTHble M%nonbso:a::z
CORCpHANNE ypoka MpeametHble pe3ynbTarbl n obopyRoEa
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
KOMMyHMKaTMBHbIe pesynbTatel
Mo3HaBaTenbHbIE
paTypbl. [TOHK- | poaa XXUAKOCTY, | UCXOASLLME NPpU 3TOM MNo3HaBaTenbHbIE:
XeHWe TeMmnepa- | niowaan eé no- | U3MEHEHWUS SHEPruK; | ONpeaensTb NOHATUS,
TYpPbl XXMAKOCTN | BEPXHOCTU M BbISIBNSATb M 06bSIC- | co3gaBaTb 0606Le-
npu UcnapeHnn. | Temneparypsl HATb (haKTopbl, BAUS- | HUS
KoHgeHcauus. loLMe Ha CKOPOCTb
HacblLLeHHbIN ncnapeHust
nap. 3aBucu-
MOCTb aBfieHus
W NIOTHOCTW Ha-
CbILLEHHOro na-
pa OT Temnepary-
pbl. HeHacbILLeH-
HbI Nap
Kunenwue. Kunenue. Tem- | CdhopmuposaTb 3Hams: onpeaenexHne | PerynsiTuBHbIE: yuu- | CaMOCTOSTENbHOCTE B | JA@MOHCTpaums
YpenoHasa Te- | nepatypa Kune- | 3HaHUSA O Kune- | SABJIEHUS KUMEHUS, TbIBaTb BblAeNeHHble | npuobpeTeHun HOBbIX | «WU3yueHune
nnoTa Nnapood- | HUS. DHEpPreTn- | HUW. TEeMNepaTypbl KNUMe- | yuynTeNieM OPUEHTUPLI | 3HAHWM M MpaKTude- | Npouecca Ku-
pa3oBaHus yeckue npespa- | HayuuTb: uccne- | HWS, yAENbHOW Tenno- | AeUCTBUA B HOBOM CKMUX YMEHMUM NeHns BoAbI»:
LeHuns, [I0BaTb 3aBMCK- | Tbl NApoobpa3oBaHus; | yyebHOM MaTepuane B AaTYmnK Temnepa-
npoucxoasiume | MoCTb TEMMEpPa- | €4AMHULY U3MEpPEeHUs! | COTPyAHWUYECTBE C Typbl, WTaTUB
B NMPOLIECCe K- | Typbl XXUAKOCTU | YAENbHOM TEMNOTHI Na- | yYUTENEM. YHWUBEPCANbHBIN,
neHus. Yaenb- | npu eé kuneHum | poobpasosBaHus n €€ | Mo3HaBaTesbHble: konba cTeksH-
Has Tennota na- | (KoHaeHcaumn) | dU3MYECKUi CMbICN. | OMpeaensTh NOHATHS, Hasi, CNMPTOBKa,
poobpa3oBaHus OT BPEMEHMU; YMemb: 0ObACHATH NCnosib30BaThb 3HaAKO- noBapeHHas
(koHAeHcaumm): paccunTbiBaTb | NMPOLECC KAMEHWUS Ha BO-CMMBOJINYECKNE Conb
yCnoBHoe 060- | KONM4ecTBo Te- CpeacTsa, B TOM YMC-

vid0od '\ VIhOL

WAUNEUD



lMpodonkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa
ypoka

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMbl OCHOBHOI0 0o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

MeTtanpeaMerHble
pe3synbTraTtbl
PerynsitusHble
KoMMyHMKaTUBHbIE
Mo3sHaBaTesibHblE

JINYHOCTHbIE
pesynbTaTbl

Ucnonb3oBaHne

o6opynoBaHus

3HayeHwve, egun-
HWUa n3mepe-
HUS, Ppusnye-
CKWUIA CMbICI.
®opmyna ans
pacyéTta Konmye-
CTBa TennoThbl,
HeobxoanMMoro
ANS KUNeHns
YXVMOKOCTU U Bbl-
Aenstoulerocs
npu e€ KOHAEH-
cauum

nnoTbl, He06X0-
AMMoe Ans na-
poobpa3oBaHus
BeLLeCTBa AaH-
HOWM Macchbl;
onpeaensaTb no
Tabnuue 3Have-
HWS Temnepary-
pbl KMMNEHWS U
yAENbHOMN Te-
NIoTbl NApo06-
pa30BaHu1s Xua-
KOCTeW; ycTa-
HaBMBaTb
MexnpeameT-
Hble CBA3M U~
3UKN U MaTeMa-
TWKM NpW pelue-
HUK
rpaunyeckmx
3agay

ocHose MKT; nonb3o-
BaTbCs Tabnmuel 3Ha-
YeHuI TeMnepaTypbl
KUNEHWs! 1 yAENbHOM
Ten/oThl Napoobpaso-
BaHWs XXMAKOCTEN;
CpaBHMBATb YAe/bHbIE
TennoTbl Napoobpaso-
BaHMS ANs pasfnyHbIX
BELLECTB U npouecc
KWUNeHUs B 3aBUCMMO-
CTW OT yAeNbHOM Te-
nnoTbl Napoobpaso-
BaHMS1; ONpeaensTb
XapaKTep TenaoBbIX
npoueccos (Harpesa-
HWe, OXNaXAaeHWe, Ku-
neHne, KoHAeHcauus)
no rpaduKky 3aBuUCK-
MOCTM TeMNnepaTypbl
Tena OT BPEMEHY;
NpUMeHsTb hopmyny
[N pacyéTa Konnye-
CTBa TennoTbl, HEO6-
X0AMMOro ans npe-

N1eé MOJIENIN U CXEMbI,
ONS peleHns 3aaay

WIAUEND

vV1d0d '5 VhOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

®opmyna ans
pacyéTa OTHO-
cUTENbHON
BNAXKHOCTMN BO3-
Ayxa. Touka po-
Cbl. BonocHoi
rMrpomeTp.
3HayeHve
BI@YKHOCTW BO3-
Ayxa Ans Xus-
HeaesaTeNbHOCTH
yesioBeka. Pe-
LeHne 3aaau.
®poHTasnbHas
nabopatopHas
paboTa «U3me-

6nuue nnot-
HOCTb HacbILLIEH-
HOro napa npw
pa3HoMn Temne-
paType; aHanu-
3MpoBaTb
YCTPOWCTBO U
NPpUHUMN aen-
CTBMSI NCUXPO-
MeTpa, BOJIOC-
HOro rmrpome-
Tpa; U3MepsiTb
OTHOCUTE/TbHYO
BNAXXHOCTb BO3-
AyXa; aHanmM3u-
poBaTb BAWSIHME

YMems: n3mepaTb OT-
HOCUTENbHYIO BNax-
HOCTb BO34yXa C Nno-
MOLLIbIO NMCUXPOMETPA;
06BbACHATL 3aBUCK-
MOCTb OTHOCUTESTbHOM
B/IAXXHOCTN BO34yxa
OT TemnepaTypbl

COTpyAHWN4YecTBe C
yuuTenem.
Mo3HaBaTesnbHbIE:
onpeaensTtb NOHATUS,
NCNonb30BaTb 3HaKO-
BO-CMMBOJSIMYECKME
CpeacTea, B TOM UMC-
ne MoAenn U CXeMb,
AN pelleHns 3agau

HeWLwero pasBuTus
yenoseyeckoro 06-
wecrsa

LleneBas
Tema OcHoBHOeE yCTaHoBKa MeTanpeaMeTHbIe WUcnonb3oBaHue
cogepxaHue Pen o6opynoBaHus
Rep ypoka MpeametHbie pe3ynbTaThbl 11 PYA
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
pe3ynbTaTbl
KoMMyHMKaTHBHbBIE
Mo3HaBaTenbHbIE
BpallleHns BeLlecTsa
B nap v BblaenstoLle-
rocs npu ero KoHAeH-
cauum
BnaxkHocTb AbcontoTHas CchopmmpoBaTh | 3Hamb: onpedeneHne | PerynsiTuBHbIe: yun- | YOeXAEHHOCTb B He- | [laTunk Temnepa-
BO3ayxa. BNAXHOCTb BO3- | 3HAHMSA O BNaXx- | abCOMIOTHOM BNAXXHO- | ThiBaTb BblAENEHHbIE | 06XOAMMOCTM pasyM- | Typbl, TEPMO-
®poHTanbHaa | gyxa. OTHOCK- | HOCTM BO34yxa. | CTW BO34yXa, OTHOCU- | YUYMTENeM OPUEHTUPbl | HOMO UCMOSIb30BaHUA | METp, Mapns, co-
nabopatopHas TeNbHas BNaXk- | HayuuTb: onpe- | TeNbHOW BNAXXHOCTU | AEUCTBUS B HOBOM JIOCTVXKEHWIA HAYKMU U | CyA C BOAOM
paboTa HOCTb BO34yXa. | AendTb Mo Ta- BO3ayXxa. y4ebHOM MaTepuane B | TEXHOMOMu Ans fanb-

vid0od '\ VIhOL

WAUNEUD
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lMpodosixkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyebHbie peiicteua (YYQ)

LleneBas
Tema OcHoOBHOe yCTaHoBKa MeTanpeameTHble Vlcﬁnonbaosauue
cogep)xaHue YpoKa MpeaMeTHble pesynbTaThi . obopyaoBaHus
pesynbTaThi PerynsTusHbie WIHOCTHbIe
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIE
peHune BaXHO- B/TAXXHOCTM BO3-
CTW BO3ayXxa» AyXa Ha Xu3He-
[esaTenbHOCTb
yenoBeka
Pasgen 5. TEM/IOBbIE CBOWNCTBA XXWAKOCTEN, FA30B U TBEPAbIX TEN (4 )
CesA3b Mexay | 3aBMCMMOCTb CchopMupoBaTh | 3Hamb: NOHATUA UAE- | PerynsiTuBHbIE: yun- | Y6exAEHHOCTb B BO3- | [leMOHCTpauus
napaMeTpaMu | AaBfieHus ra3a | 3HaHus 06 nge- | anbHOro rasa; U3oTep- | TbiBaTb BblAENEHHbIE | MOXHOCTM MO3HaHMS | «3MeHeHue
COCTOSIHMS ra- | AQHHOM MacCbl | anbHOM rase, ra- | MMYecKoro, n3obap- | yuynTeneM OpUEHTMPLI | MPUPOABI AaBieHusa rasa
3a. MNpumMeHe- | oT 06bEMaA NpU | 30BbIX 3aKOHAX. | HOMO M M30XOPHOrO | AENCTBUSI B HOBOM C UI3MEHEHNEM
HWe ra3os MOCTOSIHHOM Hayuutb: uccne- | npoueccos; dopMynn- | yyebHOM MaTepuane B o6béma npm
Temnepartype. JI0BaTh /U1 rasa | poOBKY 3aKOHOB BoW- | coTpyaHMYecTBe C NOCTOSAHHOM
lpadvk nony- | AaHHOM Maccel | N — MapuoTTa, yuuTenem. Temnepartype»:
YEeHHOW 3aBUCKU- | 3aBUCUMOCTU: len-Nioccaka, Wapns, | NMo3HaBaTenbHbIE: AaTynK aasne-

MocTu. O6bAaC-
HEeHWe 3aBUCKU-
MOCTU Ha
OCHOBE MoJioXe-
HUA MKT. 3aBu-
CUMMOCTb 06bEMa
rasa gaHHom
Maccbl OT ero
TEMNepaTypbl
MPpY NOCTOSIHHOM
[IABNIEHUK, 1aB-

[JaBNEeHUs oT
obbéma npu no-
CTOSIHHOW TEM-
nepatype, 06bé-
Ma OT Temnepa-
Typbl Npu
NOCTOSIHHOM
[IaBNIEHNM, NaB-
NeHus oT Temne-
paTypbl Npu no-
CTOSIHHOM 06bE-

rpaHuLbl NPUMEHNUMO-
CTW A@HHbIX 3aKOHOB.
YMemb: OnNucbIBaTb
3KCNepUMEHTbI, NoA-
TBEpXXAAoLLME 3aKO-
Hbl Boins — MapuoT-

Ta, len-Jloccaka,

LLapns; obbsiCHATD
ra3oBble 3aKOHbI Ha
OCHOBE MOJIOXKEHMM

MKT

onpeaensTb NOHATUS,
MCMONb30BaTh 3HAKO-
BO-CMMBOJIMYECKME

CpeacTBa, B TOM YMC-
Ne MOAESIN N CXEMbI,
ANS pelleHns 3aaad

HWS1, AATUYMK TEM-
nepaTypbl, WTa-
TUB, cocya ans
[AEMOHCTpaunmn
rasoBbIX 3aKO-
HOB, Hacoc.
HOeMoHcTpauus
«MN3MmeHeHune
AaBJIeHuns rasa
C U3MEHeHueM
TeMnepartypbl
NPy NOCTOSIH-
HOM

WIAUEND

vV1d0d '5 = hOL
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lMpodosikeHue

Tema

OcHOBHOe
copepxaHue

LleneBas
yCTaHoBKa
ypoka

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBanus (B cootBeTcTBuM ¢ ®ProC)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MeTanpeaMeTHble
pe3ynbTaTthl
PerynstusHble
KoMMyHMKaTUBHbIE
Mo3HaBaTenbHbIE

JINYHOCTHbIE
pesynbTaTbl

Wcnonb3oBaHue
o6opynoBaHus

NeHVs rasa JaH-
HOW Macchbl OT
TeMnepaTypsbl
MpY NOCTOSIHHOM
obbéme. MNpaduk
KaXkoro npo-
uecca. Ob6bsic-
HEeHWe KaXxaoro
npoLecca Ha oc-
HOBE MosoXe-
Hu MKT. Mpu-
MEHEeHWe rasos
B TEXHUKE

Me; 06BbACHATb
3TW 3aBUCMMO-
CTW Ha OCHOBe
MOJSIOXXEHWUN
MKT; npuMeHaTb
NoJslyYeHHble
3HaHuWS K peLle-
HMIO 3adau

ob6béme»: nat-
YMK [aBNEeHUS,
AaTUMK TEeMnepa-
Typbl, LWITATKUB,
cocya ans pe-
MOHCTpauum ra-
30BbIX 3aKOHOB,
NMHENKa, cocya, C
BOZOM, CNUPTOB-
Ka.
AeMoHcTpauusa
«U3MeHeHune
obbémarasac
M3MEeHeHMeM
TeMneparypbl
Npyv NOCTOAAH-
HOM pAaBne-
HUW>: JaTUmnK
[laBNeHus, aatT-
4yuK TEMMepaTy-
pbl, LWUTATUB, CO-
cya Ans AEMOH-
CTpaLmm rasoBbIX
3aKOHOB, JTMHEN-
Ka, CocyA C BO-
[0V, CMPTOBKaA

vid0od '\ = hOL

WAUNEUD
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lMpodosixkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

LleneBas

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHue
coaepxaHmne ypoKa MpeaMeTHbie pesynbTaThi I o6opyaoBaHus
pe3ynbTathi PerynsiTusHbie
pesynbTaThbl
KOMMyHMKaTVIBHbIe
Mo3HaBaTenbHbIe
Pasgen 7. S/IEKTPUYECKUIA TOK (14 u)
Cuvna Toka. AM- | Cuna Toka. Yc- | ChopmmpoBaTb 3Hame: onpeaeneHne | PerynsiTuBHbie: nna- | CaMOCTOSTENbHOCT B | [aTuuMK TOKa, aM-

nepmeTp. Jla- | noBHoe 0603Ha- | 3HaHWsI O CuNe | CWibl TOKA; €AMHWLY | HUPOBAaTb CBOM AEN- | NPUOBPETEHWUM HOBBIX | MEPMETP
6opaTopHas YEHME M eQMHU- | TOKa, Npubope | W3MepeHust CU/bl TOKa | CTBWS B COOTBETCTBUM | 3HAHMWM U NpakTUde- | AByXnpeaenb-
pabota N2 5 La cuNbl TOKa. | AN u3MepeHus | U eé husnyeckmi C MOCTaBNEHHOM 33a- | CKUX YMEHWUM HbIW, UCTOYHMK

[onbHble 1 CUbl TOKA. CMbICN; hOpMyNy AN | Yei 1 ycnoBusiMm eé NUTaHWUS, KOM-

KpaTHble eauHn- | HayunTb: onpe- | onpeaeneHns cunbl | peanusauumu. MAexkT NPOBOAOB,

Ubl CUNbl TOKA. | AensTb LEeHy ae- | Toka; npubop ans u3- | NMo3HaBaTesibHble: pe3ncTopsl,

AMnepMeTp — | NIeHUs LWKanbl MEPEHUS CUMbl TOKA; | OCYLLECTBAATL (UKCa- KoY

npubop 4ns us- | amnepMmeTpa; npasuna paboTbl € Um0 MHcopmamm 06

MEPEHWS CUMbl | U3MEepSITb culy | NpubopoMm. OKPY>KaKoLLEeM MUpe C

TOKa, crnocob TOKA Ha pa3nuy- | YMemb: NoNb30BaTb- | MOMOLLbLIO UHCTPY-

€ro nogk/oye- | Hblx yyacTkax cd amnepMeTpom And | MeHToB UKT.

HUS B Lenb. Jla- | anekTpuyeckon | onpeaeneHuns cunbl | KOMMyHMKaTMBHbIE:

6opaTopHas pa- | uenu, 3anucbl- | TOKA B LIEMU; OLEHWN- | OpraHn30BbIBaTb

6ota NO 5. BaTb pe3y/bTaT C | BaTb pe3ynbTaTbl U3- | y4ebHOe CoTpyaHuYe-

«CHopKa aneKk- | YYETOM NOrpell- | MEPEHWIA; MPUMEHSTL | CTBO U COBMECTHYIO

TpUYECKon Lenu | HOCTu n3Mepe- | dopMmyny Ans pacyéta | AesTENbHOCTb C y4Yn-

N u3MepeHne HUS CUIbl TOKA TeneM 1 CBepCTHUKa-

CUbl TOKa Ha MW; paboTaTtb UHANBK-

pasfnyHbiX eé AyanbHo U B rpynne

yyacTkax»
JneKkTpuye- INeKTprYecKoe CcopMupoBaTh | 3Hamb: OnpeaeneHne | PerynsaTuBHble: nna- | CaMOCTOSTENbHOCTb B | [JaTuMK Hanps-
CKOE Hanpshke- | HanpshXeHue. 3HaHMS 0 Hanps- | HaNpPsHKEHWS!; €ANHN- | HUPOBATb CBOM AeN- | NPUODPETEHMM HOBbLIX | XEHMS, BOMbT-

WIAUEND

vV1d0d '5 = hOL
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lMpodosikeHue

Tema

OcHOBHOe
copepxaHue

LleneBas
yCTaHoBKa
ypoka

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MeTanpeaMeTHble
pe3ynbTaTthl
PerynstusHble
KoMMyHMKaTUBHbIE
Mo3HaBaTenbHbIE

JINYHOCTHbIE
pesynbTaTbl

Wcnonb3oBaHue
o6opynoBaHus

Hue. BonbT-
MeTp.
JlabopaTopHas
pabota N2 6

YcnosHoe 060-
3HayeHue v eau-
HMLa Hanpshke-
Hus. BonbTMeTp,
€ro HasHayeHue
n cnocob noa-
K/OYeHUs B
uensb. Jlabopa-
TOpHas pabota
N2 6. «M3mepe-
HMe Hanpshxe-
HUS Ha pa3nny-
HbIX Y4acTKax
3MEKTPUYECKOIA
Lenm»

»XeHwuu, npubo-
pe Ans u3mepe-
HUS Hanpsixe-
HUS.

HayuuTb: pac-
CUUTLIBATb 3Ha-
YyeHus pusmye-
CKWUX BEJINYWH,
BXOASILLMX B
dopmyny Hanps-
XeHus; n3me-
pATb Hanpsixe-
HUS Ha pa3nny-
HbIX y4YacTKax
3M1EKTPUYECKOM
Llenu; 3anucbl-
BaTb pe3ynbTaT C
YYETOM morpeLu-
HOCTU uU3Mepe-
HUS

Lly “3MepeHuns Hanps-
XEHNS N ee pusnye-
CKWU cMbICN; hopMy-
ny Ans onpeaeneHus
HanpskeHus; npubop

NS U3MEpEeHUs Ha-

NpsKeHUs; NpaBmna
paboTbl C NpnbopomM
YmMemb: Nonb30BaTh-
Cs1 BONbTMETPOM ANt
onpeaeneHvs Hanps-
XEHWS B LEMK, OLIEHN-
BaTb pe3ynbTaThbl 13-
MEPEHWIA; MPUMEHSITb
dopmyny ans pacyeta
HanpsHKeHMs

CTBUSI B COOTBETCTBUM
C NOCTaBNEHHOMN 3a/a-
yeln 1 ycnoBusiMmu eé
peanvsaumm.
Mo3HaBaTesibHbIE:
OCYLLeCTBNATb PuKCa-
Um0 nHdopmaumm 06
OKPY>KatoLLEeEM MUpe C
MOMOLLbIO MHCTPY-
mMeHTOB UKT.
KoMMyHMKaTHBHbIE:
OpraHv30BbIBaTb
y4ebHOe CoTpyaHuYe-
CTBO U COBMECTHYIO
LeATeNbHOCTb C yun-
TesieM 1 CBEpPCTHMKa-
Mu; paboTaTb UHANBK-
AyanbHOo 1 B rpynne

3HaHWN U NpakTuye-
CKMX YMEHWI

MEeTp AByxXnpe-
[EeNbHbIN, UCTOY-
HUK MUTaHus,
KOMMJEKT NPOBO-
J10B, PE3NCTOPbI,
KoY

ConpoTtuene-
HWEe NPOBOAHM-
ka. 3akoH OMa
ANsl yyacTka
Lenu

3aBUCMMOCTb

CUJbl TOKa OT
HanpsHxeHns Ha
y4yacTke uenu
Npv NOCTOSIH-

CdopmunposaTb
3HaHus 06 anek-
TPUYECKOM CO-
NPOTUBEHUM,
3akoHe Oma.

3Hame: onpegeneHve
3/1EKTPUYECKOrO CO-
MPOTUBNEHUS; €ANHU-
Lly U3MepeHus conpo-
TUBNEHUS N eé pusmn-

PerynatusHble: yuu-
TbIBaTb BblAeNEHHbIE
YUUTENEM OPUEHTUPI
LENCTBMS B HOBOM
yyebHOM MaTepuane

CaMoCTOoATENbHOCTD B
nprobpeTeHnn HOBbIX
3HaHWUM 1 NpaKTHye-
CKUX YMEHUN

AeMoHcTpauusa
«WNccnenosa-
Hue 3aBMCUMO-
CTU CWbl TOKa
B NPOBOAHMKE
OT Hanps-

vid0od '\ = hOL

WAUNEUD
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lMpodonkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa
ypoka

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

MeTtanpeaMerHble
pe3synbTraTtbl
PerynsitusHble
KoMMyHMKaTUBHbIE
Mo3sHaBaTesibHblE

JINYHOCTHbIE
pesynbTaTbl

Ucnonb3oBaHne
o6opynoBaHus

HOM COMpOTUB-
nexnn. Conpo-
TUBNEHME Mpo-
BOAHMUKA. YcC-
JIoBHOE
0603Ha4yeHne n
enH1La conpo-
TUBneHus. Mpu-
poJa aneKkTpu-
4ecKoro conpo-
TUBMEHWS.
3aBUCUMOCTb
CW/bl TOKa

OT conpoTuene-
HUS yyacTka Le-
N1 Npun nocro-
SIHHOM Hanpsi-
YKXEHWUM Ha 3TOM
y4yacTke. 3aKoH
Oma ans yyacr-
Ka uenu. Pelue-
HWe 3aga4

HayunTb: nccne-
[10BaTb 3aBUCK-
MOCTM: CWU/Ibl TO-
Ka OT Hanpsihxe-
HWUS Ha y4YacTke
uenu npu no-
CTOSIHHOM CO-
NPOTUBNEHUU;
CUIbl TOKa OT
CONpPOTUBNEHUS
yyacTka uenu
npv NOCTOSH-
HOM Hanpsixe-
HUW Ha 3TOM
yyacTke; obbsic-
HSATb NPUYKHY
BO3HWKHOBEHMS
COMpOTUBNEHUS
B NMPOBOAHMKAX;
paccunTbiBaTb
3HaYeHVs BeNn-
UYMH, BXOASALLNX
B 3akoH Oma
ANsl yyacTka
uenmu

Yyeckui cmbicn; dop-
MYJIMPOBKY 3aKOHa
Oma and yyactka ue-
nu.

YMemb: 06bSICHATD
MPUYMHY BO3HUKHOBE-
HMS CONPOTUBIEHNS;
onpenensitb U cpas-
HMBATb COMpoTMBIE-
HWUS MeTanIMyeckmx
NPOBOAHWKOB MO rpa-
(p1Ky 3aBUCUMOCTU
CWUNbl TOKA OT Hanps-
XXEHUSI; BbIYNCNATb
Heu3BEeCTHble BENNYM-
Hbl, BXOAsLUME B 3a-
koH OMa ang yyacTka
uenu

B COTPYAHWYECTBE C
yumTenem.
Mo3HaBaTesibHblE:
onpeaensTb NOHATUS,
MCMONb30BaTh 3HAKO-
BO-CMMBOJIMYECKME
CpeacTBa, B TOM YMC-
Ne MOAESIN N CXEMbI,
AN peleHns 3agad

WEHNA»: [IaTumK
TOK, AaTUMK Ha-
NpsXeHs, pesu-
CTOp, peocTar,
UCTOYHVMK NUTa-
HUSA, KOMMIEKT
NpoBO/OB, KoY

WIAUEND

vV1d0d '5 = hOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uero o6pasosaHus (B coorBercTBumn ¢ ®rocC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MeTpa v amnep-
MeTpa»

aMnepmMeTpa

AENEHna conpoTuene-
H1A NpOBOAHUKA

NMo3HaBaTenbHbIE:
OCYLLEeCTBNSATb uKca-
umto nHopmMaumm 06
OKpY>KatoLLem mupe ¢
NMOMOLLbIO MHCTPY-
meHTOB UKT.
KoMMyHuKaTHBHbIE:
OpraHM30BbLIBaTb
yyebHoe coTpyaHuye-
CTBO U COBMECTHYO
[esaTenbHOCTb C yun-
TeneM 1 CBepCTHUKa-
MW; paboTaTtb UHANBK-
AyanbHO U B rpynne

LleneBas
Tema OcHoBHOeE yCTaHoBKa MeTanpemeTHbie M%nonbsosauue
coaep)xaHue ypoKa MpeaMeTHbIE pesynbTaThl I obopyaoBaHus
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIE
NabopatopHas | JlabopaTopHas HayuuTb: n3me- | YMems: cobupathb PerynstuBHble: nna- | CaMocTosaTenbHOCTb B | [laTumk TOKa,
pabota N2 7 pabota N2 7. PSATb CONPOTUB- | 3MIEKTPUYECKYIO LieMb | HMPOBaTb CBOM A€N- | NMpUOBPETEHWUM HOBbIX | AATUMK Hanpsxe-
«M3mepeHune co- | neHne nposo- MO 3NEKTPUYECKON CTBUSI B COOTBETCTBUM | 3HAHWM U NpaKTUYe- | HWs, aMnepMeTp
NpOTUB/IEHUSA AHVKa NPV Mo- | CXeMe; MONb30BaThbCs | C MOCTABNEHHOM 3a4a- | CKMX YMEHWIA AByXnpenesb-
MpOBOAHMKA NpU | MoK N3MepUTENbHbLIMU yen n ycnosusimm eé Hbl, BONIbTMETP
NMOMOLLM BOMbLT- | BOJIbTMETPA U npubopamu 4ns onpe- | peanusauuu. AByXnpenesb-

HbI, peE3VCTOpSI,
MCTOYHMK NUTa-
HWSI, KOMMAEKT

MpPOBOAOB, KoY

Pacuét conpo-
TUBNEHUS NpO-
BOAHMKA.
Peoctath!.
Jabopatop-

YaenbHoe co-
NpoTUBIIEHME
MpOBOAHWKa. 3a-
BMCUMOCTb CO-
NPOTUBIEHMS

CdopmmposaTb
3HaHWA O pac-
YyéTte ConpoTmB-
NeHunst NpoBoA-
HMKa.

3Hame: onpegeneHve
YAESbHOro ConpoTuB-
NEeHMs NPOBOAHUKA;
eaVHULY N3MepeHus
YAENbHOro CONpoTMB-

PerynaTuBHbl€:
NnaaHNMpoBaTb CBOU
AENCTBNS B COOTBET-
CTBMM C NOCTaBNEH-
HOW 3aaaqen u yco-

CaMoCTOoATENbHOCTD B
nprnobpeTeHnn HOBbIX
3HaHWIN U NpaKTUYe-
CKUX YMEHUN

[aTunk Toka,
peocTat, UCTou-
HUK NUTaHWS,
KOMMIEKT NpoBO-
[10B, KoY

vid0od '\ = hOL
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lMpodosixkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHue
copepcaHue ypoKa MpeaMeTHbie DesynbTaThl o6opynoBaHus
pesynbrarbl PerynstueHbie JindnoctHble
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIe
Has pabo- NpOBOAHMKA OT | HayuuTb: uccne- | neHus NpoBOAHMKA M BUSIMKW eé peanu3a-
Ta N2 8 €ro yenbHOro | A0BaTb 3aBUCK- | ee (PU3NYECKUI umn.
CONpPOTMBNEHNS, | MOCTb COMpo- CMbIC; opmyny ans Mo3HaBaTesibHbIE:
ANMHBI NPOBO- | TUBMEHUSA NPO- | pacyéTta ConpoTuBfe- | OCYLeCTBAATb Pukca-
AHVKA M NNoWa- | BOAHWMKA OT €r0 | HMS NPOBOAHMKA. Um0 nHdopmaumm 06
AV €ro nonepey- | yaenbHOro co- | YMems: BbIUUCIATL | OKPY>KatoLLEM MUpPE C
HOro CevYeHuns. | NpOTUBNEHUS, | COMPOTUBNAEHME NPO- | MOMOLLBIO UHCTPY-
Peocrartsl. ANVHbI NPOBO- | BOAHMKA; 06bsICHATL | MeHTOoB UKT.
YCTponcTeo [HWKA W MNOWA- | YCTPOWCTBO M NpuH- | KOMMYHMKaTMBHbIE:
MOJSI3yHKOBOIO | AW €ro nonepey- | uun AenCTBUS PEOCTa- | YMEHWE OpraHu30BbI-
peocTaTa v 060- | HOrO CeYEHUs; | Ta; perynmpoBaTtb cu- | BaTb y4ebHoe coTpya-
3Ha4eHWE ero Ha | BbIYMUCNATb CO- | Ny TOKA B LiEnu € No- | HUYECTBO M COBMECT-
cxeme. Jlabopa- | npoTuBneHve MOLLIbIO peocTaTa HYIO0 AeATEeNbHOCTb C
TopHas pabo- NpOBOAHUKA; yYnTENEM U CBEPCTHM-
Ta N2 8. «Pery- | 06bACHATH kamu; paboTaTb MHAK-
NMPOBAHWUE CUNbI | YCTPOWCTBO U BUAYaNnbHO 1 B rpynne
TOKa B LENW C | NpUHUMN Aen-
NMOMOLLbIO peo- | CTBUSA peocTaTa;
crata» perynvpoBaTb
cuny Toka B Le-
M C NOMOLLBIO
peocraTa
lMocnepoBa- Mocneposatens- | CdhopmuposaThb 3Hamb: 3aKOHbI M0- | PerynsaTuBHbIE: Nna- | CaMOCTOATENBbHOCT B | [laTumMK TOKa,
TeNbHoe Co- HOE COEANHEHME | 3HaHMS O 3aKO- | ClIE[OBATENbHOMO CO- | HMPOBATb CBOM AEW- | NPUOBPETEHMM HOBBIX | AATUMK Hampshke-

WIAUEND

vV1d0d '5 = hOL



98

lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHble yyebHbie peiicteua (YYQ)

Tema OcHoOBHOe ﬂ:::;i: MeTanpeaMeTHbIe WUcnonb3oBaHue
copepaHue peA o6opynosaHus
Rep ypoka MpeametHbie pe3ynbTaThbl 11 PYA
pe3ynbTaThi PerynsiTusHbie M4HOCTHbIE
NbTaTbl
KoMMyHHKaTHBHbIE pesynbta
Mo3HaBaTenbHbIE
eOVHEHME Npo- | MPOBOAHWUKOB. | HaxX MOCNEAOBa- | €AMHEHMS NPOBOAHM- CTBUSI B COOTBETCTBUM | 3HAHWIA W MpaKTUye- HWSI, aMnepMeTp

BOAHUKOB. Jla- | Cvna Toka, Ha- | TenbHOro coean- | KOB. C NOCTaB/IEHHOM 3aa- | CKUX YMEHWI AByxnpeaenb-
6opaTtopHas NPS>KEHME U CO- | HEHMSI NPOBOA- | YMemb: 0ObACHATHL yen n ycnosusimm eé HbliA, BO/IbTMETP
pabota N2 9 NPOTUB/IEHME B | HNKOB. 0CO6EeHHOCTHM nocrne- | peanu3auun. AByxnpeaenb-
Lenu u Ha oT- | HayuuTb: uccne- | gosaTenbHoro coeau- | Mo3HaBaTesibHbIE: HbIiA, PE3MCTOpbI,
AeNbHbIX eé [0BaTb NMocne- | HeHWsl MPOBOAHMKOB; | OCYLLECTBAATL uKca- NCTOYHUK NuTa-
yyacTkax rnpu [oBaTeNibHoe MPUMEHATb 3aKOH Lm0 MHopMaumm 06 HWUS, KOMMNEKT
nocnenoBaTesib- | coeAnHeHne OmMa ansi yyacTtka ue- | OKpyxatoLeM Mupe C MPOBOAOB, KITHOY
HOM coeauHe- | NPOBOAHWMKOB; | MKW W 3aKOHbI NOCNE- | MOMOLLbIO UHCTPY-
HuK. JlabopaTop- | n3MepsaTb cuy | aoBaTenbHOro coean- | MeHToB UKT.
Has pabota N2 9. | Toka M Hanps- | HeHusa ans peweHns | KoMMyHukaTuB-
«M3yyeHne no- | XeHue; BbluMc- | 3agay; cobupartb Hble: OpPraHn30BbI-
CefoBaTesbHo- NATb COMPOTUB- | NEKTPUYECKYIO Lenb | BaTb y4ebHoe coTpya-
ro COeAMHEHUst | NNeHVe NPoBOA- | W NPOBEPATb 3KCNEpU- | HUYECTBO N COBMECT-
MPOBOAHMKOB» | HMKA MEHTaNIbHO 3aKOHO- | HYIO AEeSATEeNIbHOCTb C
MEpHOCTU MoCsieaoBa- | yYnTenem u ceep-
TENbHOrO COEAMHEHMS | CTHWKamu; paboTaTb
MHAMBMAYANbHO U B
rpynne
MapannensHoe | MapannensHoe | ChopmupoBaTb | 3HAMb: 3aKOHbI Ma- | PerynsTMBHbIE: Nna- | CaMOCTOATENbHOCT B | [IaTUMK TOK3,
coeiuHeHne coeanHeHne 3HaHWS 0 3aKO- | PassieNbHOro COeAn- | HUPOBATb CBOM EW- | NPUOBPETEHUM HOBBLIX | AATUMK Hanpsxe-
MPOBOJHMKOB. | MPOBOAHMKOB. | HaX nMapannefb- | HEHUS MPOBOAHUKOB. | CTBUSI B COOTBETCTBUM | 3HAHMM U NPaKTUYe- | HUSI, aMNepMETP
JNlabopaTopHas | Cuna Toka, Ha- | HOro coeauHe- | YMemb: O6bACHATb | C MOCTABNEHHOW 33a- | CKUX YMEHUI AByxnpeaenb-
pabota N2 10 | npsikeHue U Co- | HWUSA NPOBOAHU- | OCOBEHHOCTW Napan- | Yen n ycnoBusmm eé HbIlA, BONbTMETP
NpOTUB/IEHME B | KOB. NENbHOro CoeAMHEHUs | peanu3aumm. AByxnpeaenb-
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lMpodosixkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHue
MKaHU BaHUA
Coepianie ypoka NpepmetHbie pesynbTaThbl oBopyaosa
pesynbrarbl PerynstueHbie JindnoctHble
pesynbTaThbl
KOMMyHMKaTVIBHbIe
Mo3HaBaTenbHbIe
Lenu u Ha oT- HayuuTb: uccne- | nNpoBOAHWKOB; npuMe- Mo3HaBaTesibHbIE: HbII, Pe3nCTOpHI,
AeNnbHbIX eé [0BaTb Napan- | HATb 3akoH OMa aAnst | oCywwecTBnsTb (ukca- WCTOYHWUK NMuTa-
y4acTkax rnpu nenbHoe coeamn- | yyacTka Lenu W 3ako- | Um0 nHdopMaumm ob HUSA, KOMMNEKT
rnapannenbHoM HEeHVe NMPoBOA- | Hbl NApayIeNbHOr0 | OKPY>KaloLWeM Mupe MpOBOAOB, K04
CoeAnHEHUN HWKOB; coeAnHeHNs Ans pe- | C NOMOLLbIO UHCTPY-
NMPOBOAHWUKOB. N3MepsATb CUNY | LWeHns 3aaadv; cobu- | meHToB UKT.
JlabopatopHast TOKa M Hanps- | paTb aNeKTpuyeckylo | KOMMyHMKaTUBHbIE:
pabota N2 10. YKEHWE; BblUMC- | Lernb U NPOBepATb OpraHu13oBbLIBaTb
«M3yyeHne na- NATb CONPOTMB- | 3KCNEPUMEHTasIbHO yyebHoe coTpyaHu-

pannenbHoro
coeHeHns
MPOBOAHMKOB»

NeHue NpoBoa-
HUKa

3aKOHOMEPHOCTHU Na-
pannenbHoro coeaun-
HEeHns

4eCTBO M COBMECT-
HYI0 AeSTENbHOCTb C
yymTenem u ceep-
CTHWMKaMU; paboTaTb
WHAMBMAYANbHO U B
rpynne

Pabota n moL-
HOCTb 3/1EKTPYU-
YeCcKoro Toka.
3akoH [xoy-

ns — JleHua.

JlabopaTtopHasi
pabota N2 11

Pabota n mou-
HOCTb 3N1eKTpu-
Yyeckoro ToKa.
EavHnubl pabo-
Tbl 3N1EKTpUYe-
CKOro Toka:
10k, 1Bt 4u
1 kBT * 4, eanHu-
L@ MOLLHOCTH
3NEKTPUYECKOro

CdopmmpoBatb
3HaHus 0 pabo-
T€ U MOLLHOCTH
3MEKTPUYECKOrO
TOKa, 3aKOHe
bxoyna — Jlen-
ua.

HayuunTb: 0b6bsic-
HATb SIBNIEHME
HarpeBaHus

3Hame: onpegeneHue
paboTbl N MOLLHOCTK
3NEKTPUYECKOr0 TOKa;
€ANHULbI U3MepeHUs
paboTbl N MOLLHOCTK
3NEKTPUYECKOro ToKa
N NX GU3nNYecKni

CMbICTT; popmyny Aans
onpepenexus paboTbl
1 MOLLIHOCTW 3MeKTpu-

PerynsitusHbie: nna-
HMpOBaTb CBOW AeN-
CTBMS B COOTBETCTBUM
C NMOCTaBNEHHOM 3a/a-
yen M yCnoBusMu eé
peanusauuu.
Mo3HaBaTenbHblE:
OCyLLeCTBNATb (UKCa-
umio uHdopmauum 06
OKPYXXaIoWEM MUpe C

CamocrosTenbHoCTb B
npuoBpeTeHnn HOBbIX
3HaHWIA M NpaKTUYe-
CKMX YMEHWI

JaTuunk ToKa,
[ATYMK Hanpsixe-
HWSI, aMMNEPMETP
AByXnpeaenb-
HbIi, BOSILTMETP
AByXnpenenb-
HbIW, TAMMOYKa,
WCTOYHMK NUTa-
HUS, KOMMAEKT
MpPOBOAOB, KoY

WIAUEND
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBanus (B cootBeTcTBuM ¢ ®ProC)
Lienesas YHuBepcanbHble yyebHbie peiicteua (YYQ)
Tema OcHoBHOeE yCTaHoBKa MeTanpemeTHbie M%nonbsosauue
coaepxaHue ypoKa MpeaMeTHbIE pesynbTaThl I obopynoBaHusa
pe3ynbTathl PerynsiTusHbie M4HOCTHbIE
KOMMyHVIKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIE
Toka: 1 BT. Cyét- | npoBOAHMKA YeCcKOoro Toka; Npubo- | MOMOLLbKO UHCTPY-
UMK 3NIEKTPUYE- | INEKTPUYECKUM | pbl A1 USMEPEHUS meHToB UKT.
CKOM 3HEPrun. | TOKOM; paccyun- | paboTbl, popMynu- KoMMyHuMKaTHUBHbIE:
HarpesaHuve TbiBaTb 3Ha4e- | POBKY 3aKoHa [koy- | opraHuM30BbiBaTb
NpOBOAHNKOB HUS dusndeckux | N — JleHua. yyebHoe coTpyaHuye-
3MIEKTPUYECKUM | BENIMYMH, BXOAS- | YMemb: 0ObACHATb CTBO U COBMECTHYIO
TOKOM. 3aKOH Wux B GOpMYny | SIBIEHUE HarpeBaHusl | AEATENbHOCTb C yuu-
[bxoyns — JleH- | paboTbl M MOLL- | NMPOBOAHMKA 3NIEKTPU- | TENEM U CBEPCTHMKA-
ua. JlabopaTop- | HOCTW 3MEKTPU- | YECKMM TOKOM; pac- | Mu; paboTaTb WHAMBK-
Has paboTa YEeCKOro TOKa, | CYMTbIBATb 3HAYeHUs | OyasibHO U B rpynne
N 11. «M3mepe- | 3aKoH [xoy- (HU3NYECKNX BESTUYMH,
Hue paboTbl U | N — JleHua; BXOAALLMX B (POpMY/Ibl
MOLLHOCTV 311eK- | uccneaosaTthb 3a- | paboTbl M MOLLHOCTHM
TPUYECKOrO TO- | BUCUMOCTb TEM- | 3/IEKTPUYECKOrO TOKa,
Ka» nepaTtypbl Npo- | 3aKoH hxoyna —
BOAHMWKA OT cn- | JleHua
Jibl TOKA B HEM
Paspnen 8. SJIEKTPOMATHUTHbLIE ABJIEHUSA (7 u)
MNocTosiHHbIE MNocTosiHHbIE CcdhopmMmpoBaTh | 3Hamsb: onpefeneHne | PerynsiTuBHbIE: Pa3BuTne no3Hasa- | [leMOHCTpauus
MarHWTbl. Mar- | MarHuTbl. ECTe- | 3HaHMSI O MOCTO- | MOHSITUN: CEBEPHBIA U | YUUTHIBATb BblAENEH- TeNbHOro MHTepeca K «N3MepeHue
HUTHOE rnone | CTBEHHbIE 1 UC- SIHHbIX MarHUTax, | OXKHbIA MarHUTHbIE | HblE YYUTENEM OpU- uzmke. noJisi NOCTOSIH-
KyCCTBEHHbIE MarHWTHOM Mofe. | MOJIoCa, MarHUTHOE | eHTUPbI AEUCTBUS Y6exaEHHOCTb B BO3- | HOFO MarHUTa»:
MarHuTbl. Ha- HayuuTb: Ha- none, MIMHUM MarHuT- | B HOBOM Y4ebHOM MOXXHOCTM MO3HaHUSA | AATYMK MarHuT-
MarHMuvBaHue | 6104aTh B3au- | HOWM MHAYKUWMK; Kak Martepuarne B cOTpya- | npvpogbl HOro nons, no-
CTOSIH-
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lMpodonkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMbl OCHOBHOI0 o6uero o6pasoBanus (B cootBeTcTBUM ¢ ®I'OC)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema OcHOBHOe yCTaHoBKa MeTanpe/meTHble MCGI1011I>3OBaHVIe
copepxanue ypoKa MpeameTHble pesynbTaThl . o6opynosaHus
pesynbrarbl PerynstueHbie WIHOCTHbIe
KOMMVHMKaTMBHbIe pesynbTatl
MosHaBaTesnbHblE
enesa B Mar- MOAEVCTBME MO- | B3aUMOAENCTBYIOT No- HWYECTBE C yuuTe- HbIA MarHWT No-
HWUTHOM none. CTOSIHHbIX Mar- | CTOSIHHblE MAarHUTbl. | JIEM. JTOCOBOW
MarHuTHble no- HUTOB; onpeae- | YMemsb: 06bcHATL | Mo3HaBaTeNbHbIE:
noca. Bsammo- | naTb nontoca B3aUMOAENCTBUE MO- onpeaensTb NOHATUS;
JENCTBME Mar- | MOCTOSIHHbIX CTOSIHHbIX MArHMTOB; yCTaHaB/MBaTb aHa-
HUTOB. MarHuT- | MarHWTOB MO Ha- | aHaNU3MPOBaTb U NIOTUU; NOHMMATb pa3-
Hoe norne. MPaBEHNIO IN- | CTPOUTb KapPTUHbI IK- | JINUNS MEXAY UCXOA-
MarHuTHasa uH- HUA MAarHUTHOW | HUM UHAYKUMW Mar- | HbIMK hakTamu 1 rv-
Aykums. JInHum WHAYKUMW W | HUTHOMO Nons notesamu ansa ux
MarHWTHOM MH- | HanpaBneHue 06bsICHEHUS, Teope-
Aykumn. Ha- BEKTOpa MarHuT- TUYECKUMU MOAENAMM
npaBneHNe nu- HOWM MHAYKLUUM ¥ peanbHbIMU 06BbEK-
HUN MarHUTHOM MO U3BECTHbIM Tamn
nHaykumn. Og- | nonocam mar-
HOPOAHOE Mar- | HUTa; CTPOUTb
HUTHOE none n306paxkeHnst
MarHuUTHbIX Mo-
ne NOCTOAHHbIX
MarHuTOB C MNo-
MOLLbIO IMHUIA
MarHUTHOW WH-
AyKUMK
JNabopatopHas | JlabopaTopHas CcdopmupoBaThb 3Hame: O CyLIECTBO- | PerynsiTuBHbie: nna- | CaMOCTOATENbHOCT B | [laTUMK MarHuT-

pabota N2 12.

pabota N2 12.

3HaHUA O Mar-

BaHWUN MarHUTHOIoO

HMpPOBaTb CBOW AeW-

np1obpeTeHnn HOBbIX

HOro nons, no-

WIAUEND
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lMpodosikeHue

Tema

OcHOBHOe
copepxaHue

LleneBas
yCTaHoBKa
ypoka

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBanus (B cootBeTcTBuM ¢ ®ProC)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yyebHbie peiicteua (YYQ)

MeTanpeaMeTHble
pe3ynbTaTthl
PerynstusHble
KoMMyHMKaTUBHbIE
Mo3HaBaTenbHbIE

JINYHOCTHbIE
pesynbTaTbl

Wcnonb3oBaHue
o6opynoBaHus

MarHuTHoe no-
ne 3emMnm

«M3yyeHune mar-
HWUTHOrO MNons
NMOCTOSIHHbIX
MarHuToB>».
MarHuTHoe none
3emnn. MarHuT-
Hble MOMOChI
3emnn. MarHuT-
Hbl€ aHOMaNuu.
MarHuTHble 6y-

pu

HUTHOM Mone
3emnn.
HayunTb: uccne-
[10BaTb CBOMCTBA
NMOCTOSIHHBIX
MarHuTOoB; NoJsy-
yaTb KapTWHbI KX
MarHuUTHbIX Mo-
nem

nons 3eMnn; ocobeH-
HOCTW MAarHWTHOro mno-
nsa 3eMnu.,

YMemsb: nccnenosaTb
CBOWVICTBA MOCTOSHHbIX

MarHWTOB; NoslyyaTb

KapTWHbI X MarHWT-

HbIX ronemn

CTBUSI B COOTBETCTBUM
C NOCTaBNEHHOMN 3a/a-
yeln 1 ycnoBusiMmu eé
peanvsaumm.
Mo3HaBaTesibHbIE:
OCYLLeCTBNATb PuKCa-
Um0 nHdopmaumm 06
OKPY>KatoLLEeEM MUpe C
MOMOLLbIO MHCTPY-
mMeHTOB UKT.
KoMMyHMKaTHBHbIE:
OpraHv30BbIBaTb
y4ebHOe CoTpyaHuYe-
CTBO U COBMECTHYIO
LeATeNbHOCTb C yun-
TeseM 1 CBEpPCTHMKa-
Mu; paboTaTb UHANBK-
AyanbHOo 1 B rpynne

3HaHWN U NpakTuye-
CKMX YMEHWI

CTOSIHHbIN Mar-
HUT MOJIOCOBOM,
JIMHelKa n3me-
puUTENbHas

MarHuTHOE no-
ne anekTpuye-
CKOro Toka

OnbIT SpcTeaa.
B3anmocBs3b

MarHUTHbIX Mo-
nen n ABNXy-

LLXCA SNEKTPU-
YeCKUX 3apsaoB.
MarHuTHoe none

CdopmunposaTb
3HaHWA O Mar-
HUTHOM none
3NEKTPUYECKOTO
TOKa.

HayuuTb: npoBo-
[ANTb 3KCrepu-

3Hamsb: CUNOBYIO Xa-
paKTepUCTUKY Mar-
HWUTHOrO Mons; orpe-
[ieneHvne Moayns vH-
AYKUMM MarHUTHOIO
rnons; eé eauHUUy u3-
MepeHus.

PerynsitusHbie: yun-
TbiBaTb BblAENIEHHbIE
yuuTenem OpueHTMpbl
[ENCTBMS B HOBOM
yyebHOM MaTepuane B
COTpyAHWNYeCcTBe C
yumTenem.

Y6exxaéHHOCTb B BO3-
MOXHOCTU MO3HaHUS
nNpvpoAabl

AeMoHCcTpauusa

«N3MepeHune
MarHUTHOro
noJisi BOKpyr
NpPoBOAHMKA C
TOKOM>»: aTunK
MarHUTHOIO Mo-
n4, oBa

vid0od '\ = hOL
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lMpodonkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa
ypoka

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

MeTtanpeaMerHble
pe3synbTraTtbl
PerynsitusHble
KoMMyHMKaTUBHbIE
Mo3sHaBaTesibHblE

JINYHOCTHbIE
pesynbTaTbl

Ucnonb3oBaHne
o6opynoBaHus

NpOBOAHWMKA C
TOKOM. [Mpaenno
6ypasuuka. n-
nortesa Amnepa

MEHTbI, J0Ka3bl-
BaloLLME cyLle-
CTBOBaHWe Mar-
HUTHOrO nons
BOKpYr NpoBoA-
HMKa C TOKOM;
onpeaensiTb Ha-
npaBfeHne nu-
HUM MAarHUTHOM
MHAYKUMW Mar-
HUTHOrO nons
MOCTOSIHHOIO TO-
Ka, UCNonb3ys
npasuio bypas-
ymKa

YMeme: onpependrb
HanpaBieHne NMNHWUIA
MarHUTHOM MHAYKLMM
MarHMTHOro Nons no-
CTOSIHHOrO TOKa ¥ Ha-
npaBJieHne ToKa B
NPOBOAHMKE MO Mpa-
Buny 6ypasunka

Mo3HaBaTesbHbIE:
onpeaensTb NOHATUS;
yCTaHaBnMBaTb aHa-
NOrkK; NOHWUMATHL pas-
NNYNS MEXAY UCXOA-
HbIMW PaKTaMU U ru-
noTesamun ans ux
obbsiCHeHUs1, Teope-
TUYECKUMW MOLENSAMU
1 peanbHbIMKN 06beK-
Tamu

LTaTnBa, KOM-
NNEKT NpoBOAOB,
MCTOYHUK TOKa,
K104

WIAUEND
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9 knacc
MnaHupyembie pe3ynbTaTbhl 0CBOEHMSI OCHOBHOW 06pa3oBaTenbHOi npo-
rpaMMbl OCHOBHOro o6wero o6pasoBanus (B cootBeTcTBum ¢ ®rocC)
Lienesas YHuBepcanbHble yyebHbie peiicteua (YYQ)
Tema OcHoBHOe yCTaHoBKa MeTanpemeTHble WUcnonb3oBaHune
coaepxaHmne ypoKa MpeaMeTHble pesynbTaTbi ob6opyaoBaHus
Pe3ynbTatbl PerynsiTusHblie JiniroctHbie
pe3ynbTaTtbl
KoMMyHMKaTUBHbIE
Mo3HaBaTenbHbIE
Paspen 1. 3AKOHbl MEXAHUKMU (25 u)
NlabopaTopHasi | OTHOWEHME Ny- | HayunTb: u3me- | YMemb: ONpefensiTb | PerynaTuBHbie: nna- | CaMocTosTenbHOCTb B | LLTaTme nabopa-
pabota N2 1 TeW, Npoxoan- | psSTb YCKOpPeHWe | YCKOpeHue paBHO- HMpPOBaTb CBOM AeN- | NPUOBPETEHUM HOBbIX | TOPHbIN, MEXAHM-
MbIX TE/IOM 3@ | Tena npu ero YCKOPEHHOro fBMXe- CTBMS B COOTBETCTBUM | 3HAHWIM U NpaKTUYe- | YecKasi CKaMbs,
nocneaoBaTeNb- | PaBHOYCKOPEH- | HUS MPY MOMOLUM Ce- | C MOCTaBMEHHOM 3a[1a- | CKUX YMEHWI 6pycok aepeBsH-
Hble paBHble HOM MPSAMONIN- | KyHOOMEpa U NIMHEW- | Yel 1 yCioBusaMK eé HblIA, 3NEKTPOH-
NMPOMEXYTKU HEHOM ABMXE- | KW; 3anucbiBaTb peannsaumu. HbI cexyHaoMep
BpeMeHu. Jlabo- | Hum MOJTyYEHHbIN pe3ynb- KoMMyHuMKaTHUBHbIE: C JaTyMKamm,
paTopHas pabo- TaT B BuAe Tabnmubl; | opraHM30BbIBaTb MarHMTOynpaB-
Ta N@ 1. «Uccne- opMynMpoBaTh Bbl- | yyebHOe COTpyaHWYe- N9eMble repko-
A0BaHWe paBHO- BOZ O BbIMOSIHEHHOW | CTBO M COBMECTHYIO HOBblE AaTYMKK
YCKOPEHHOro paboTe 1 aHanM3npo- | AESATENBHOCTb C yuu- cekyHaomepa
NPSAMONMHENHO- BaTb MOJyYEHHbIE PE- | TENIEM M CBEPCTHMKA-
ro ABMXXEHUS» 3ynbTathbl Mu; paboTaTb MHAMBK-
AyarnbHO U B rpynne
[BvxeHve Te- | [BumxeHne Tena | Hayuntb: uccne- | 3Hamb: NOHATUE PaB- | PerynaTuBHbIE: yuu- | CaMOCTOSTENBHOCTL B | ®DPOHTaNbHas
na nog aen- npu NEACTBUM | 10BaTb 3aBUCK- | HOAEWCTBYIOLLEN CU- | TbIBATb BbIAENEHHbIE | NPUOBPETEHUM HOBLIX | JlaBopaTopHas
CTBMEM He- CWJIbl TPEHMUS. MOCTb CW/bl Tpe- | Jibl, CUJbl TPEHUS. yUYMTENEM OPUEHTUPLI | 3HAHMM K NpakTu4ye- | pa6borta N2 1
CKOJIbKMX CuN. | TOPMO3HOM HUSI CKONbXEHNUSI | YMemb: pellathb 3afa- | AEWCTBUS B HOBOM CKUX YMEHMUM «N3yyeHue
®poHTanbHble | NyTb. [IBUXEHWe | OT NOWAaM CO- | UM Ha [ABWMXEHWe Tena | y4ebHOM maTepuane ABWXEHUA Tena
nabopaTopHble | CBSA3aHHLIX TEN B | NMPUKOCHOBEHUS | NoJ AENCTBUEM He- | B COTPyAHUYECTBe npv AENCTBUN
paboThl BEPTUKANIbHON | TN U CUMbl HOP- | CKOMbKUX CUN C yuuTenem. CWUJIbl TPEHURA»;

nnockoctun. [su-
)XEHWe CBSI3aH-

MaJibHOIro AaB-
NeHns,; npuMme-

Mo3HaBaTesNbHbIE:
onpefensitb NMOHATUS,

[epeBSAHHbIN
6pycok, Habop
rpy3oB,

vid0od '\ = hOL

WAUNEUD
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lMpodonkeHue

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMbl OCHOBHOI0 o6uero o6pasoBanus (B cooTBercTBumn ¢ ®rocC)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

LleneBas
Tema oc":(B::e yCTaHOBKa MeTanpeaMeTHbie "cﬁnonbsoza:::
COREPMaHE ypoka MpeamerHbie pesynbTaThl n POPYREE
pesynbrarbl PerynstueHbie WIHOCTHbIe
KOMMyHMKaTMBHbIe pesynbTatel
Mo3HaBaTenbHbIe
HbIX TEN B FOpU- | HATb NONyYeH- “Cnonb30BaTh 3HAKO- MexaHu4eckas
30HTaNbHOW Hble 3HaHUS K BO-CMMBOJINYECKME CKaMbs, AVHAMO-
NOCKOCTMW. peLeHnto 3aaau CpeacTea, B TOM YnC- MeTp.
®poHTanbHas Ne MoAeNnN N CXeMb!, ®poHTanbHasA
nabopaTopHast NS pelleHns 3agau na6opartopHas
pabota N2 1. pa6ota N2 2
«M3yyeHve osu- «MN3yueHmne

XEHUs Tena npw
OEeNCTBUM CUNbI
TpeHus». GpoH-
TanbHas nabo-
paTtopHas pabo-
Ta N? 2. «A3yve-
HUe ABMXeHMUS
CBSI3aHHbIX Ten»

ABWXEHUA CBSA-
3aHHbIX TeN»:
wraTme nabopa-
TOPHbIN, MEXaHW-
yeckas CKaMbsl,
6pycok aepeBsiH-
HbIW, 3N1EKTPOH-
HbI cexyHaOMEp
C JaTuMKamu,
MarHuToynpas-
NSIEMblE repKo-
HOBbIE AaTUMKM
CeKyHaoMepa,
Habop rpy3os,
610K HenoaBuXx-
HbI1, HATb

WIAUEND

vV1d0d '5 = hOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOro o6uiero o6pasoBanus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHbie y4yebHble aeiictBus (YYQ)

o LleneBas
Tema CHOBHOE yCTaHOBKa MeTanpenmeTHble M%nonbsosal-me
cogepxaHue ypoKa MpeaMeTHble pesynbTaTbi o6opynoBaHus
pesynbTaThl JINYHOCTHbIE
PerynsatusHbie
pe3ynbTaTbl
KoMMyHMKaTHBHbBIE
Mo3HaBaTenbHbIE
Paspgen 2. MEXAHUYECKUE KOJIEBAHUA U BOJIHbI (7 u)
Matematuye- | MexaHudeckne | ChopmupoBaTb | 3Hams: onpefeneHne | PerynsiTMBHble: yun- | CaMocTosiTENbHOCTL B | [leMOHCTpaummn
CKUI ¥ Npy- konebaHusi. Ko- | 3HaHus o kone- | konebaTenbHOro ABn- | TbiBaTb BblAeNeHHble | npuobpeteHnn HoBbiX | «KonebaHus

XWHHbIA MasAT-
HUKU

nebatenbHas cu-
cTtema. Matema-
TUYECKUIA MagT-
HUK. KonebaHus
MaTeMaTnyecKo-
ro MasiTHUKa.
CBob0oaHble KO-
nebaHus. Cme-
LLEHWE W aMIIn-
Tyaa konebaHwit.
MpY>XWHHbBIN Ma-

6aTenbHOM ABK-
XEHWUN, MaTeMa-
TUYECKOM W Npy-
XXMHHOM
MasiTHUKaXx.
HayuunTb: 06bsic-
HATb KOnebaHus
MasiTHWUKA; aHa-
NM31poBaTb yC-
JIOBUSI BO3HUK-
HOBEHUS CBO-

YXEHUSI; YTO CcoboM
NpeacTaBnsoT MaTe-
MaTUYECKMN MASITHUK,
MPY>XUHHbIA MasTHUK,
cBoboaHble koneba-
HWS1, FAPMOHMYECKMe
konebaHus; onpeae-
NEHUSI CMELLEHNS U
amMnAuTyabl koneba-
HUN.

YMemb: 06bSICHATD

YYUTENEM OPUEHTMPbI
JeNCTBMSA B HOBOM
yyebHOM MaTepuane B
COTPYAHUYECTBE C
yunTenem.
Mo3HaBaTesibHbIE:
OnpeaensiTb NOHATUS,
co3aaBaTb 0606LLe-
HWS, YCTaHAB/IMBaTb
aHanornm

3HaHWI 1 NpaKTUye-
CKMX YMEHUM

HUTSIHOrO Ma-
AITHMUKA U CBO-
6oaHble Kone-
6aHus rpysa Ha
Npy)XuHe»: aaT-
YMK YCKOpEH#S,
LUTaTMB C Kpene-
»KOM, Habop rpy-
30B, HUTb, Habop
MPY>XWH

ATHUK. Koneba- | 60aHbIX YCTaHOBJIEHWS Kose-

HUSI NPY>XUHHOTO | KonebaHuii Ma- | 6aHWI NPY>XMHHOTO U

MasATHUKA. [ap- | TeMaTMyeckoro | MaTeMaTU4eckoro mMa-

MOHMYECKNE KO- | U MPY>XUHHOIO | ATHWUKOB, NPUYMHY 3a-

nebanus MasiTHUKOB TyXaHust konebaHui
JlabopaTtopHas | 3aBMCUMOCTb Hayuutb: uccne- | YMems: cobupatb PerynsaTuBHbl€: CamocTtosTenbHoCTb B | JlabopaTopHas
pabota N2 2 nepuoja Kone- | AoBaTb 3aBUCK- | YCTAHOBKY MO Onwuca- niaHMpoBaTb CBOU npuobpeteHun HOBLIX | paboTa «U3y-

6aHu MaTeMa-
TUYECKOro MasT-
HUKA OT A/IUHbI

MOCTb Nnepuoaa
konebaHnn Ma-
ATHUKA OT ero

HWIO; NPOBOANTbL Ha-
6ntoaeHns koneba-
HWiA; U3MepsTb nepu-

[eCTBUS B COOTBET-
CTBWM C NOCTaBIEH-
HOW 3aaaden u ycro-

3HaHWIN U NpaKTUYe-
CKUX YMEHUN

yeHue Koneba-
HWI rpy3a Ha
NPY)>XUHE> !
KOMMbIOTEP,

vid0od '\ = hOL

WAUNEUD
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lMpodosixkeHue

TeMma

OcHOBHOe
coaepxaHue

LleneBas
yCTaHOBKa
ypoka

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

MpeameTHble
pe3ynbTaTthbl

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

MeTtanpeaMerHble
pe3synbTraTtbl
PerynsitusHble
KoMMyHMKaTUBHbIE
Mo3sHaBaTesibHblE

JINYHOCTHbIE
pesynbTaTbl

Ucnonb3oBaHne
o6opynoBaHus

HWUTW, HE3ABUCK-
MOCTb OT aMnun-
TYAbl KonebaHum
1 Macchbl rpysa.
3aB1CUMOCTb
nepvoaa Kone-
6aHWI NPY>KUH-
HOroO MasiTHMKA
OT XXECTKOCTU
NPY>XWHbI 1 Mac-
Cbl Ipy3a 1 He-
3aBUCMMOCTb OT
aMNANTYAbl KO-
nebaHuin.
JabopaTopHas
pabota N2 2.
«M3yyeHwne Ko-
nebaHu mate-
MaTU4YECKOro u
MPY>XWUHHOIO Ma-
ATHUKOB»

A/MHBI M amnu-
Tyabl kKoneba-

HW; uccneno-
BaTb 3aBUCK-

MOCTb Nnepuoaa
konebaHwi npy-
YXMHHOro MasiT-
HMKa OT Maccbl
rpy3a u Xe&cTtko-
CTV MPYXXWHbl

04 W 4acToTy Koneba-
HUIN MaTEMATUYECKOro
N NPY>XMHHOIO MasiT-
HWKOB; 0OBACHATH NO-
NyYeHHble pe3ynbTaThl

BMSIMU €€ peanu3a-
umn.
Mo3HaBaTesibHbIE:
OCyLLeCTBNATb uKCca-
Um0 nHdopmaumm 06
OKpY>KaroLem Munpe ¢
MOMOLLbIO MHCTPY-
meHTOB UKT.
KoMMyHuMKaTHBHbIE:
OpraHu30BbLIBaTb
yyebHoe CoTpyaHuYe-
CTBO U COBMECTHYIO
[esaTenbHOCTb C yun-
TeneM 1 CBepCTHUKa-
MW; paboTaTtb UHANBK-
AyanbHo U B rpynne

[ATYMK yCcKope-
HWS, WTaTUB C
Kpenexom, Ha-
60p NpY>XWH pas-
HOM XECTKOCTH,
Habop rpy30B no
100 .
JlabopaTopHas
pa6oTta «U3y-
yeHue koneba-
HWIA HUTSIHOTO
MasiITHUKa>»:
KOMMblOTep, AaT-
YMK YCKOPEHWS,
rPy3 C KPHOYKOM,
Nérkas u Hepa-
CTSKMMas HUTb,
pyneTtka

WIAUEND

vV1d0d '5 = hOL
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lMpodosikeHue

MnaHupyeMble pe3ynbTaTbli OCBOEHMS OCHOBHOI1 06pa3oBaTe/ibHO Mpo-
rpaMMbl OCHOBHOr0 o6uiero o6pasoBanus (B cootBeTcTBuM ¢ ®ProC)

YHuBepcanbHbie y4yebHble aeiictBus (YYQ)

LleneBas
Tema OcHoBHOeE yCTaHoBKa MeTtanpeameTHble M%nonbsosauue
cogep)xaHue ypoKa MpepMeTHble pesynbTaThI obopypoBaHus
pe3ynbTaThi PerynsTusHble JInuHocTHble
KOMMyHMKaTVIBHbIe pesynbTatel
Mo3HaBaTenbHbIE
Paspgen 3. SJIEKTPOMATHUTHbIE KOJIEBAHUA U BOJIHbI (15 u4)
siBneHve anek- | OnbITbl ®apa- CchopmmpoBaTh | 3Hamb: ONpeAenerHne | PerynaTMBHbIE: yun- | YO6eXaEHHOCTb B BO3- | [A@MOHCTpauuns
TPOMarHUTHOW | Aes. SIBfieHne | 3HaHWs O siBfie- | MOHSTWIA: aNeKTpoMar- | TbiBaTb BblAENEHHbIE | MOXHOCTU MO3HaHUSA | «SiBneHue
NHAYKLMMN. 3NEKTPOMarHUT- | HUKW 3NEKTPO- HUTHAs MHOYKUNS, UH- | YYUTENEeM OPUEHTUPbl | NpUPOAbI 3NeKTpomMmar-
MarHuTHbIA MO- | HOM MHAYKUMW. | MarHUTHOW MH- | AYKUMOHHBIV TOK; [ENCTBUS B HOBOM HUTHOMN MHAYK-
TOK MHAYKUMOHHBIWA | AyKUWKW, MarHuT- | ¢bopMysly MarHUTHOrO | yyebHOM MaTepuarne B 11717 P
TOK. MarHWTHbIA | HOM MOTOKE. NnoToKa; yHAaMeH- | COTpyAHUYECTBe C [ATUMK Hanpsxe-
NoTOK. EaMHuua | Hayuntb: aHa- | TasibHble PU3NYECKUE | yunTenem. HWS, CoNneHoua,
MarHWTHOIrO NO- | M3MpoBaTh S1B- | ONbITbl Papages. NMo3HaBaTeNbHbIE: MOCTOSIHHbIV MO-
TOKa. FeHepaTop | NeHWe anekTpo- | YMemb: OObIACHATb | onpeaensTb NOHATUS, JTOCOBOM MarHuT,
MOCTOSIHHOrO TO- | MarHUTHOWM MH- | SIBNEHWE 3M1eKTpoMar- | co3aaBaTb 0606Le- Tpy6bka MNBX,
Ka AyKuumn; HUTHOW MHAOYKLWN; HWUS; NMOHWMaTb pPas3nun- KOMIM/IEKT NPOBO-
06BACHATD onpefensitb Hems- UM Mexay UCXOAHbI- [oB
YCTPOWCTBO U BECTHbIE BENIMYMHbI, | MU (paKkTaMmun n runote-
npuHUMN aen- | Bxoasiume B GopMyny | 3aMu Anst ux
CTBWS reHepaTo- | MarHUTHOMO NOTOKa | 06bSICHEHUs, Teope-
pa NOCTOSAHHOIrO TUYECKUMKU MOAENSAMU
TOKa N peanbHbIMK 0bbek-
TamMu
MepeMeHHbIA | MNepeMeHHbIN CchopMmpoBaTh | 3Hamb: onpefeneHne | PerynaTuBHbIE: yuu- | YOexaéHHOCTb B Bo3- | [leMOHCTpauus
SNEKTPUYECKUA | SNEKTPUYECKUIM | 3HAHWSI O Mepe- | MEPEMEHHOrO 3/1eK- | TbiBaTb BblAENEHHbIE | MOXHOCTU NO3HaHMs | «UA3MepeHune
TOK TOK. lNepuoan- | MEHHOM 3MeKk- | TPUYECKOro TOKa; yunTeNIEM OPUEHTUPLI | MPUPOAbI XapaKTepucTuk
yeckue U3MeHe- | TPUYECKoM YCTPOMCTBO M NPWH- | AEACTBUS B HOBOM nepeMeHHoro
HUS CUNbI TOKA U | TOKe. UMN JeNCTBUS reHepa- | y4ebHOM MaTepuane TOKa»: ByXKa-

Hanb-

vid0od '\ = hOL

WAUNEUD
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lMpodonkeHue

LleneBas

MnaHupyemble pe3ynbTaTbi 0CBOEHMS OCHOBHOI 06pa3oBaTesibHOI npo-
rpaMMmbl OCHOBHOro o6wero o6pasoBanus (B coorBeTcTtBun ¢ ®roc)

YHuBepcanbHble yuyeb6Hble aeiictBus (YYQ)

Tema OcHOBHOe yCTaHoBKa MeTanpe/meTHble Ucnonb3oBaHne
aHU BaHMSA
COREPANNE ypoka Mpeamertble pe3ynbTaThbl oBopynosa
pesynbrarbl PerynstueHbie JindnoctHble
NbTaTbl
KoMMyHMKaTUBHbIE pesynibTa
MosHaBaTesnbHblE
HanpshxeHus ne- | HayuuTb: Ha- TOopa NepemMeHHoro B COTPYAHMYECTBE C Has nNpucTaBKa-

peMEeHHOro
3NEKTPUYECKOro
ToKa. padmk
3aBUCMMOCTHU
CWUJ1bl NepemeH-
HOro Toka oT
BpeMeHu. Ya-
CTOTa nepemeH-
HOro Toka. Am-
NAUTYAHOE U
AeNcTByoLLEE
3HaYeHns CUsbl
TOKa N Hanps-
XeHus*, ['eHepa-
TOp NepeMeHHo-
ro Toka

6ntoaatb nony-
YeHue NepeMeH-
HOro TOoKa npwu
BpaLLEHUN paM-
KV B MarHUTHOM
rose; onwucbl-
BaTb YCTPOWCTBO
Y NpUHLMN aen-
CTBUSI FeHepaTo-
pa NEPEMEHHOIO
TOKa

TOKa.
Ymemb: 06bSCHATD
YCTPOWNCTBO M NPWH-
UMN AEeACTBMS reHepa-
TOpa NepeMeHHOro
TOKa

yunTenem.
Mo3HaBaTenbHblE:
ONpeaensiTb MOHATUS,
co3aaBaTb 0606LLe-
HWS1, YCTaHAB/IMBATb
aHanormu

ocuwunnorpad,
3BYKOBOI reHe-
patop, Habop
NpoBOAOB

WIAUEND
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