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[ToSscHUTeNnbHasa 3anunucka

LleHTpbl 06pa3oBaHMsA eCTeCTBEHHO-HAY4YHOW HanpaBfeHHOCTU «Toyka pPocTa» CO3AaHbl C
Lenbio pasBuTUSA y 06yYaloLWwmMxXcs ecTECTBEHHO-HAYYHOW, MaTeMaTnU4Yeckon, MHPOPMaLMOHHO
rPamMoTHOCTU, (POPMUPOBAHNS KPUTUYECKOTO M KPeaTMBHOIO MbIL/IEHNS, COBEPLLUEHCTBOBAHMNS
HaBbIKOB €CTECTBEHHO-Hay4YHOl HamnpaBMeHHOCTU, a Takke ANA NpPaKTUYecKo OTPaboTKM
yuyebHOro maTepuasna rno yuyebHbiM npeametraMm «Pusmka», «XuMus», «bunonorusa».

Llenb n 3agaun

» Peanusaumsa OCHOBHbIX 06Weo06pa3oBaTesibHbIX MNporpamMmm no y4yebHbiM npegmMeTam
€CTeCTBEHHO-Hay4YHOl HanpaB/IeHHOCTU, B TOM 4YuC/le B paMKax BHEYPOUHOU AesATeflbHO-
CTU 0By4aloLLMXCA.

» PaspaboTka u peanusaums pasHOYPOBHEBbIX AOMNO/HUTESNbHbLIX 06WEe06pa3oBaTesibHbIX
nporpaMm ecTeCTBEHHO-Hay4YHOW HanpaBMeHHOCTU, a Takke UHbIX NporpaMmm, B TOM YuC-
Ne B KaHUKYNAPHbIA nepuoa.

» BoBneyeHre yyalmxcsa m nefarorndyecknx paboTHUKOB B MPOEKTHY AESATENbHOCTb.

» OpraHmsaunsi BHey4eOHON AeATEeNbHOCTM B KaHUKYNSPHbIA nepuopg, pa3paboTka u pea-
nn3auus COOTBETCTBYHOLWMX 06pa3oBaTesibHbIX NporpamMm, B TOM yucie Ans narepem, op-
raHNM30BaHHbIX 06pa3oBaTENIbHLIMU YUPEXAEHUAMU B KAHUKY/ISAPHbIA NeproAa.

 [loBbllEeHVE NMPOJIECCUOHANBLHOIO MacTepcTBa negarorniyeckux paboTHUKOB LEHTpa, pe-
an3yrLWmx OCHOBHbIE U AOMNOMIHUTE IbHbIE 06Leobpa3oBaTe/ibHble NPOrpaMmbl.

e Co3pgaHve ueHTpa «Touyka pocTa» npegnosaraet pas3BuTue obpasloBaTesibHON WHGIpa-
CTPYKTYpbl 06Lle06pa3oBaTefibHON opraHu3auumn, B TOM 4uicne ocHalleHue obuieobpa-
30BaTesIbHON opraHu3auum:

» 060pyAoBaHWeEM, cpeacTBaMy 00YyYEHUS U BOCMMTAHWUS 4715 U3yveHus (B TOM 4YUC/e 3KC-
nepMMeHTasibHOro) npeaMeToB, KypcoB, AucuMnnuH (Moayneii) ecTecTBEHHO-Hay4HOiA
HanpaBfEeHHOCTU MNpU peann3aumy OCHOBHbIX 006Lleobpa3oBaTesibHbIX NporpamMm U A0-
NOMIHNTENbHBIX 06LWeo6pa3oBaTeibHbIX NpPOrpaMM, B TOM 4uc/iie A8 pacliupeHus co-
[EePXaHMsa yuebHbIX npeaMeToB «Pusuka», «Xummsa», «bnonorns»;

s 0o6opygoBaHWeM, cpeAcTBaMu OOY4YeHMs M BOCMUTaHWA AN peanvMsauuy nporpamm [o-
NOSIHUTENILHOrO 06pa30BaHNs eCTECTBEHHO-HAYYHOW HanpaB/ieHHOCTE;

* KOMMbIOTEPHBLIM U UHLIM 060pPYyAOBaAHUEM.

MpothnnbHbIN KOMNNEKT 060pyaoBaHNA MOXeT ObiTb Bbi6paH Ans obueobpasoBaTesibHbIX
opraHusaumnii, MMeLnX Ha MOMEHT cOo3[aHusa LeHTpa «Touyka pocTa» Habop cpeacTB o6yue-
HUS M BOCMUTaHWA, NOKPbIBAKOLWMWA CBOUMMN (PYHKLUMOHANIbHLIMWU BO3MOXHOCTAMU 6a30Bble MNo-
TPeOGHOCTM NpU M3YYEeHUN YUYebHbIX NPpeaMeToB «Pusmka», «Xumma» n «brnonorus».

MuyHMManbHO HeobxoauMble (DYHKUUOHASIbHbIE U TEXHUYECKMe TpeboBaHus M MUHUMASb-
HOe KO/M4ecTBO 060pyAoBaHusA, nepeyeHb pacxofHbliX MaTepuasioB, cpeacTs 06yyeHuMs 1 Boc-
nUTaHnua 418 OCHalWeHUs UeHTPOoB «Touka pocTa» onpenensoTcs PerMoHanbHbIM KOOpAUHATO-
poM c yyeTom NpuMepHOro nepeyHss 060pyaoBaHNsA, pacxXxogHblX MaTtepunanos, CPeacTB obyye-
HUS M BOCMUTaHUA ANS co3faHus 1 obecnedyeHus (PyHKLMOHUPOBAHUS LLEeHTPOB 06pa3oBaHus
eCTeCTBEHHO-Hay4HOl HanpaB/ieHHOCTU «Touyka pocTa» B 06wWeobpa3oBaTesibHbIX OpraHu3a-
UUSAX, PACnONOXEHHbIX B CENIbCKON MECTHOCTU M MasiblX FOpoaax.

MpothunnbHbIn KOMNNEKT 060pyaoBaHus obecneunBaeT 3phEKTUBHOE AOCTMXEHME 06pa-
30BaTe/IbHbIX pe3y/bTatoB 06y4vatoWnMmncsa no nporpaMMamM ecTecTBeHHO-Hay4YHOW Hanpas/eH-
HOCTU, BO3MOXHOCTb Yrly6/1EHHOI0 M3y4YeHus OTAe/IbHbIX NPeaMeToB, B TOM uucne ans gop-
MUpPOBaHNS N306peTaTesnibCKoro, KpeaTMBHOIO, KPUTUYECKOTO MbILEHNUS, pa3BuTus YHKLMO-
HaNbHOW rPamMoOTHOCTN Y 00YyYaloLMXCH, B TOM YMC/IEe eCTECTBEHHO-HAY4YHOM 1 MareMaTnyeckon.



OKCNEePUMEHT SAB/ISETCA WCTOYHMKOM 3HAHWU U KPUTEPUEM UX UCTUHHOCTU B Hayke. KoH-
Lenums coBpeMEHHOro 0b6pasoBaHusa nogpasyMeBaeT, YTo B yUeOHOM 3KCNepuMeHTe BeayLlyo
pofib AO/HKEH 3aHATb CaMOCTOATESbHbIN MUcCnefoBaTeNbCKMi YYeHUYEeCKNiA aKkcnepumeHT. Co-
BPEMEHHbIE 3KCMEPUMEHTa/IbHblE MCCNenoBaHMsa No u3nke yxe TPygHO npenctaBuTb 6e3 wmc-
MofIb30BaHUSA He TOMbKO aHasioroBbiX, HO W UUQPOBLIX U3MepuTenbHbIX Npubopos. B depe-
pasibHOM rocygapcTBeHHOM o6pa3oBartesibHOM cTaHgapte (ganee — ®rOC) nponucaHo, 4To
OAHMM W3 YHMBEpPCasbHbIX YY4EOHbIX AENCTBUA (Oanee — YY[), npnobpeTaeMbixX yyawMmmncs,
JOMKHO cTaTb yMeHMe «MpOBeAEeHMs OMbITOB, MPOCTbIX 3KCMEpPUMEHTa/IbHbIX MCCNenoBaHui,
NPAMbIX U KOCBEHHbIX U3MEPEHNI C UCNONb30BAHNEM aHaNOroBbIX U LNGPOBLIX U3MeEpPUTESb-
HbIX NPM6BOPOBX».

Y4YebHbIl 3KCNEPUMEHT NO n3nKe, NPOBOAMMbIA Ha TpaguuMoHHOM obopygoBaHun (6e3
NpUMeHeHUs LNMGPOBbLIX NabopaTopuil), He MOXET B MOJIHON Mepe o6ecrneynTb pelleHne BCex
o6pa3oBaTefibHbIX 3a4ay B COBPEMEHHOI wWkKone. Cnoxusluasaca cutyaums 06ycrnoBfieHa Ccy-
LLlecTBOBaHMEM psiga nNpobnem:

s TpaguLMOHHOE LWKOJIbHOEe 060pyA0BaHMe KU3-3a OrpaHUYvYeHUs TEXHUYECKUX BO3MOXHO-

CTeli He NO3BONSET NPOBOAUTL MHOTME KOSIMUYECTBEHHbIE UCCNeA0BaHNS;

s ONWUTENIbHOCTbL MpoOBefeHus (U3MYECKUX UCCNefoBaHWii He Bcerja cornacyetcs C OJiv-
TENbHOCTbI0 YYEOHbIX 3aHATUIN;

* BO3MOXHOCTb MPOBEAEHUs MHOTUX OU3NYECKMX UCC/Ief0BaHUn orpaHuymBaeTcs Tpebo-
BaHUSIMN TEXHMKM 6Ge30nacHOCTU 1 ap.

Lincbposasa nabopatopns KapavHasbHbIM 06pa3oM M3MEHSeT METOAUKY M codepXaHune aKe-
neprvMeHTasIbHOW AeATEe/IbHOCTU M MOMOraeT peLlnTb BblllenepeyncsieHHble npobiemsl. Wnpo-
KUA CNEKTP LUPOBLIX AATYMKOB NO3BOMSAET yyallMMCcs 3HAKOMUTbLCA C napaMmeTpamu dusunye-
CKOr0 3KCMepUMeHTa He TO/IbKO Ha KauyeCTBEHHOM, HO M Ha KOSIMYeCcTBEHHOM ypoBHe. C nomMo-
Wb LMAPOBOI NabopaTopnn MOXHO NPOBOANTL A/INTE/IbHBIA 3KCMEPMMEHT faXe B OTCYTCTBUM
akcnepumeHTaTopa. lNpy 3TOM u3MepsieMble AaHHble U pe3ynbTaTbl UX 00paboTKM oToGpaxka-
I0TCS HENOCPEACTBEHHO Ha 3KpaHe KomMbloTepa.

B npouecce ¢hopmrpoBaHus 3KcnepMMeHTa/IbHbIX YMEHMIA N0 (PU3UKE yYaluuinca yumTcs
npeAcTaBnsATb MHopMaLuio 06 nccnefoBaHUM B YETLIPEX BMAAX:

* B BepbanbHOM: OMuCbIBaTb 3KCMEPUMMEHT, CO34aBaTb C/IOBECHYK MOAE/b 3KCNEePUMEHTA,

hnkcmpoBaTb BHUMAHMNE HA M3MeEPSIEMbIX PU3NYECKUX BE/IMYUHAX, TEPMUHOOTNN;

e B TAG/IMYHOM: 3aMOIHATb TabauUbl AaHHbIX, NIeXalwnx B OCHOBE MOCTPOEHMA rpadukos
(Mpy 3TOM Yy yyallMxcs BO3HMKAET NepBuUYHOE npejcras/ieHne 0 Macltabax BennyuH);

* BrpadMyeckoM: CTPOUTb rpadpukM No Tab/iMyHbIM AaHHbIM, YTO NO3BONSET NEPENTU K Bbl-
OBVDKEHUIO TUMNOTE3 0 XapakKTepe 3aBUCUMOCTW MeXAay (PU3nyeckumu BenvydnHamu (npu
3TOM yuuTe b MOKa3biBaeT NPeuMMyLLecTBO B BU3yanusaunm 3aBUCUMOCTEN Mexay Besnu-
4yMHaMu, HarnsigHOCTb U MHOTOMEPHOCTb);

* B aHanMTM4YeckoMm (B BMAE MaTeMaTUYeCKuX ypaBHEHWi): NpUBOAWUTbL MaTemMaTuyeckoe
onucaHve B3aMMOCBA3U (PU3NYECKUX BENUYMH, MaTemaTundeckoe 0606l eHne nonyyveH-
HbIX pe3ynbTaToB.

Mepexon K KaxAoMy aTany npeacraBfieHuss MHpopMauuy 3aHMMaeT [OCTAaTOYHO GO0JbLUONA
NPoOMeXyToK BpemeHu. Be3ycnoBHo, B 7— 9 knaccax 3TOT NMpoLecc HeobxoamMM, HO B CTapLUmX
Kaccax 370 BpemMsi MOXHO 6blf10 6bl OTBECTU Ha pelleHne 6osiee BaXKHbIX 3agady. B aTom nnaHe
uudpoBble nadopatopun NO3BONSAIOT CYLLECTBEHHO 3KOHOMWUTbL BPEMS, KOTOPOE MOXHO noTpa-
TUTb Ha hOopMUpPOBaHME UCCefoBaTeIbCKUX YMEHUI YUaLlMXCs, BblpaXXatoWmnxcsa B cneayoLwmnx
aencTeusx:

* onpegeneHne npobsemsl;

* MNOCTaHOBKa MccrefoBaTesibCKOW 3ajauu;

* MNJIaHMpOBaHUE peLleHns 3ajauu;



* MOCTPOEHNE MOoAenei;

* BbIABWXEHNE TUNOTES;

* 3KCMepuMeHTasibHas npoBepKa rmnoTes;

* aHa/IM3 OAaHHbIX 3KCMEPUMEHTOB WM HAGMIOAEHWIA;

* dhopmynMpoBaHue BbIBOLOB.

MocnegHue rodbl y yyalmxcs HabnogaeTcs HMU3Kas MoTMBaLmsa U3yyeHUss ecTeCcTBEHHO-Ha-
YUHbIX AUCLUMMAVH W, Kak crneacTsve, nageHne kavectsa obpasoBaHus. Limdposoe yuyebHoe
060pyfoBaHMe NO3BOMSET yyalMMCsa 03HAKOMUTbCHA C COBPEMEHHbLIMWU MeToJamMu nccrefoBa-
HUS, MPUMEHSEMbIMMN B HayKe, a yuuTenio — MNPUMEHATb Ha MpPaKTUKe COBPEMEHHbIe neaaroru-
yeckue TexHosormu. MoaTomMy rnaBHOW cocTaBisiolen komnnekrta «lkonbHoro KeaHTopuy-
Ma» ABNAKTCA LucbpoBble nabopatopun.
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OCHOBHblIe MOHATMA " TEPMUHBLI

CnpaBOYHUK

depgepanbHblil TocyaapCTBEHHbIN o6pa3oBaTenbHblli cTaHgapT (ProOC) — 3to
COBOKYMHOCTb TpeboBaHuil, 06a3aTeNbHbIX MPK peanmsaunn OCHOBHbIX 06pa3oBaTtesib-
HbIX MPOrpamMmm HadasibHOro o6uero, 0OCHOBHOro obuiero, cpegHero (NOAHOro) obuero,
HayanbHOro npoeccrMoHanbHoro, cpefHero npogeccMoHanbHOro 1 Bbicwero npodec-
CYOHaNIbHOTOo 06pa30BaHuA 06pas3oBaTeNIbHbIMU YUPEXAEHUAMU, UMEWNMIN rocyaap-
CTBEHHYI0 akKpeauTaumio.

YHuBepcasnbHble y4ebHble geiicTeua (YY) — 3TO COBOKYMHOCTb CMNOCOOO0B AeicTBuiA
obyyvatoulerocs, Kotopass obecneumBaeT ero CNOCO6HOCTb K CaMOCTOSATE/IbHOMY YyCBOe-
HUI0 HOBbIX 3HAHWUIA, T. €. CNOCOBHOCTbL CyObEKTa K CaMOpPa3BUTUIO U CAMOCOBEPLLEHCTBO-
BaHMWIO NyTeM CO3HATEe/IbHOro U aKTUBHOIO0 NMPUCBOEHUSA HOBOMO COLMAsIbLHOMO OrbITa.
«Toyka pocTa» — 3aTo hefepasnibHasa ceTb LEHTpPoB obpa3oBaHusA uLupoBoro, ecre-
CTBEHHOHAYYHOr0O, TEXHUYECKOr0 U r'yMaHUTapHOro npodunasi, opraHM3oBaHHas B pam-
Kax npoekra «CoBpeMeHHas LKona».

Lndpposas nabopatopusa no usnke — 370 KOMMIEKT, COCTOALWMNIA U3 AaTUMKOB AN
N3MepeHNs 1 perucTpaumm pasnnyHblx napaMmeTpoB, UHTepdpelica Ansa céopa AaHHbIX U
nporpaMMHOro ob6ecrne4vyeHns, BU3yanM3MPYIOLLEro 3KCNepvMeHTaslbHble AaHHble Ha
3KpaHe.

MynbTngatumk — UMpoBOE YCTPOICTBO, BbINO/IHEHHOE B BUAE M1aTopMbl C MHOTO-
KaHa/IbHbIM M3MepuTeNeM, KOTOPbI OLHOBPEMEHHO MNOyyaeT CUTHafbl C Pa3/INYHbIX
BCTPOEHHbIX AATUYMNKOB, pasMeLlEHHbIX B e4UHOM Kopnyce YCTpOolicTBa.

MeToanyeckme pekoMeHpauuu no peanusaumm obpasoBaTtesibHbIX MNporpaMm B pamMkax
npenogaBaHns M3nKM C NCNO/b30BaHMEM 060pyAoBaHus LeHTpa «Touvka pocta» (7— 9 knac-
Cbl) BKNKOYaKT B Ceb4:

e onucaHve MaTepuanbHO-TEXHUYECKON 6a3bl LeHTpa «Touka pocTa», UCMofib3yeMoro Ass

peanu3auny obpasoBaTtesibHbIX MPOrpamMmMm B pamkax npenogaBaHua U3NKK;

* MpUMepHyt pabouy nporpammy no usnke gna 7— 9 Knaccos A/ opraHu3sauum nsy-
yeHus M3NKM C NCNOMb30BaHNEM 060pyAOBaHUA LeHTpa «Toyka pocTar;

e TemaTuyecKoe MnjaHupoBaHne C yKasaHMem KOJIMYecTBa 4YacoB, OTBOAMMbIX Ha OCBOEHUe
KaXk[10/ TeMbl, 1 C onpefeneHnemM OCHOBHbIX BUAOB YY /[, yyallMxcsi Ha ypoKe/BHeypou-
HOM 3aHATUN;

e coaepxaHue v popMy opraHmsaumm yuyebHbIX 3aHATUIA No usmnke B 7— 9 knaccax ¢ uc-
nosib3oBaHMem 060pyf0BaHUSA UeHTpa «Toyka pocTa» (NpUMepsl cLueHapueB YpPOKOB, fa-
6opaTopHbIX paboT, noarotoBka K O3 no cusnke, NPOeKTHbIE PaboThl, CLueHapun BHe-
YPOUHbIX MEPONPUATUIA).


http://www.consultant.ru/
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OnucaHne matepuanbHO-TEXHMYECKOW 6Gas3bl
LeHTpa «To4yka pocTa»,

MCNONb3YEMOro AN peannsaunm o6pasoBaTesibHbIX NpPOrpamMmm
B paMkax npenogaBaHua uU3nKu

B coctaB uUeHTpa «Touka pocTta» Nno (pusmke BXxoadaT 6asosas (06s3arenbHasd) YacTb U 40-
nonHuTesbHoe obopyaoBaHve. ba3oBas YacTb COCTOMT U3 LUGPOBLIX AATYUKOB U KOMMIEKTOB
CONYTCTBYIOLNX 3/1IEMEHTOB /1 ONbITOB MO MeXaHWKe, MOJIEKYNSAPHOW hun3unke, anekTpoauHa-
MUKe 1 onTuke. JononHutenbHoe obopyaoBaHne (NPOgW/bHbIA KOMMNNEKT) NpeacTaBAseT co-
601 undpposyto nabopatoputo no cusuke (puc. 1).

Ba3oBblii KOMNAEKT 060pya0BaHmMs
ueHTpa «To4yka pocta» no pusnke

ﬂaHHbIVI KOMMNJIEKT npeactaBneH cieayrwmmmn gatTymkamu.

JaTunk abCcoNTHOrO gaBneHus

Jatunk (pyc. 2) npom3BoanT namMepeHns abCcoNTHOrO AasfieHns. UyBCTBUTESbHbIA 31eMeHT
JaTumka BbINOJIHEH Ha 6a3e MOHO/IMTHOrO KPEMHMEBOIO NbE30Pe3nNCTopa C BHEAPEHHON TeH3o0pe-
3UCTUBHOI CTPYKTYPOIA, KOTOpast NO3BOMSET UCKIUUTL BO3MOXHbIE MOrPeLUHOCTU U AOCTUTHYTb
HeoOX0AVMON TOYHOCTU U3MepPEeHnil. B KOMNAEeKT faTumMka abCOMTHOrO AaBfeHus BXOAWUT rn6-
Kasi repmeTuyHas Tpyoka a5 NoAKMIYeHUs WTylepa gartyvka K 1abopaTtopHoMy 060pyA0BaHuIo.

Puc. 1 Lndposas nabopatopus no dmsnke JIIOTHOTO AaBneHus



TexHnyeckume xapakTepucTuky gatymka abCconTHOINO AaB/ieHusa:
e AnanasoH m3mepeHuss — ot 0 go 700 Klla;

e paspeuweHne — 0,25 kMa (cm. puc. 2);

e MaTepuan TpyokKu — nonunypeTaH;

e anavHa Tpy6kn — 300 mm;

e BHYTPEHHU guameTp Tpyokn — 4 Mm.

JaTtunk nonoxeHua (MarHUTHbIR)

Jdatuunk (puc. 3) namepseT BpeMEHHbIE OTPE3KU MeXAy MOMEH-
TamMy NPOXOXAEHNS 06beKTa pPSAOM C 6ECKOHTaKTHbIMU AeTeKTopa-
MW. BeCKOHTaKTHble AeTeKTOpbl ABASKTCA BbIHOCHBIMU U KPensaTcs
Ha MeTa/IIMYEeCcKOn NN MarHUTHON MOBEPXHOCTU. KonumuecTBo oceit
N3MepeHns JaTymka MosIoXKEeHWs paBHO 3, AMana3oH U3MepeHuii no
Kaxkgon n3 ocein X, Y u Z coctasnsiet ot 0 go 360 rpag.
TexHnyeckne xapakTepucTuKM gatymkKa noNoXeHus:
* KO/INYECTBO AETEKTOPOB — 4 WT.;
e AnamMeTp Kopnyca getektopa — 8 mm; Puc. 3. [latiuk nonoxe-
e TUN AeTeKTopa — TrepKoH; HIS (MarHUTHBI)
e OnameTp pasbéma-wTtekepa — 3,5 Mm;
e AnvHa kabena ana getektopos — 300 mm.
MomuMo gaTumkoB UMdpPOBOIM nabopaTopun ANS NPOBeAEHUs PU3NYECKUX 3KCMEPUMEH-
TOB, B 6a30BblIii KOMMNAEKT BXOAAT HEKOTOPbIE COMYTCTBYHOLLNE 3NEMEHTLI.

KoMNneKT conyTCTBYO W UX 31EMEHTOB A/19 3KCNEPUMEHTOB N0 MexaHuke (puc. 4).

Ha6op Ne 1 Ha6op Ne 2

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. KoMniekT conyTCTBYIOLLMX 3/IEMEHTOB /11 9KCNEPUMEHTOB N0 MexaHuke



B cocTaB KoMMnieKkTa BXOASAT YyeTbipe Habopa. PaccMoTpyM cocTaB BXOAALLErO B HUX 060py-
[0BaHUS.

Ha6op Ne 1

Becbl 3/1eKTPOHHbIE yYyebHble

M3amepuTenbHblii unnuHap (06vém 250 mn)

2 NNacTUKOoBbIX cTakaHa (06bEm 300 M KaxAablit)

AnHamomeTtp Ne 1 (npegen namepenus 1 H)

AnHamomeTtp Ne 2 (Nnpegen namepenus 5 H)

py3 unnmHapuyecknin n3 ctaam: V= (25,0 £ 0,3) cm3 m= (195 + 2) I, C KPHOYKOM
py3 ununuHApUYeCcKnin n3 antommHnesoro cnnaesa: V= (25,0 £ 0,7) cm3 m= (70 £ 2) r
py3 UMNMHAPUYECKNA M3 cneumanbHoro niaactuka: V= (56,0 + 1,8) cmM3 m= (66 = 2) r
py3 umnuHapuYecknin n3 antommHneBoro cnnaea: V= (34,0 £ 0,7) cm3 m= (95 2) r
MoBapeHHas conb B KOHTeNHepe u3 MBX

Manouka s nepemeLlinBaHus, HUTb

Ha6op Ne 2

LWTaTtne nabopatopHsblii ¢ AepxaTtenem

AnHamomeTtp Ne 1 (npegen namepenus 1 H)

AnHamomeTtp Ne 2 (npegen namepenus 5 H)

2 MPYXMWHbl Ha NAaHwWweTe: XECTKOCTb NPY>XMHbl Ne 1 (50 £ 2) H/M, XXECTKOCTb MPYXXUHbI
Ne 2 (10 £ 2) H/m

3 rpy3a maccoin (100 £ 2) r Kaxablii

Hab6op rpy3oB, 0603Ha4YeHHbIX Ne 4, Ne 5, No 6 1 3aKpeniEHHbIX Ha KployKe
NnHeiika nnactukoBas (gsivHa 300 Mm)

TpaHcnopTup MeTannyeckuii

Bpycok aepeBsiHHbIA Maccoi (50 = 5) r ¢ KPHOUKOM U HATbHO
Hanpasnsiowias ¢ U3MepuTeNbHONM LWKanoi

Ha6op Ne 3

LWTaTne nabopaTopHbIli ¢ MydqdTOl

Pobluar ¢ kpenneHnsimu ans rpy3os

BNoK noABWMXHbI

Bnok HenoaBWXHbIN

HuTb (gMHa He meHee 1,2 M)

3 UMANHAPUYECKNX Tpy3a U3 cTasim Maccoi (100 £ 2) r kaxaplid
AunHamomeTp nnaHWweTHbIA (Npeaen namepeHns 5 H)

NnHeiika nnactukoBas (gsivHa 300 Mm)

TpaHcnopTup MeTanIMyYecKuii

Ha6op Ne 4

DNEeKTPOHHLIN CEKYHAOMEP € AaTyukamun (YKOMMEKTOBAH 3/ieMeHTaMu NuTaHus)
MarHutoynpaBnsieMble F€pKOHOBblE JAaTUMKN CeKyHAomMepa (faTuuku C KPYroBOW 30HOWA
YyBCTBUTE/IbLHOCTW)

MexaHunyeckas ckambsl (gauHa 700 Mm)

Bpycok gepeBsHHbIA: m= (50 £ 27)



LWTaTnMB nabopaTopHbIA C MydqdTOl

TpaHcnopTUp MeTanIMyeckKuii

HuTb (onmMHa He meHee 1,2 M)

NeHTta mepHas (annHa 1000 mm)

4 UMNNHAPUYECKNX Tpy3a U3 cTasm Maccoi (100 = 2) r kaxaplid

2 NPYXWHbI: XECTKOCTb NPYXUHbl Ne 1 (50 £ 2) H/m, XECTKOCTb MPYXWMHbI No
(20 £ 2) H/m

py3 unnuHapuyecknini maccoin (100 = 2) r ¢ KPHOUKOM

Tpy6bka antomuHneBas

KoMNneKT conyTCTBYH LW UX 3/TEMEHTOB A5 3KCNEPUMEHTOB
no MonekynspHoi dounsnke (puc. 5).

Puc. 5. KoMnnekT conyTCTBYIOLIMX 3/IEMEHTOB [151 9KCMEPUMEHTOB MO MOJEKYNSPHON dn3nke

B cocTaB KOMMMEKTa BXOAAT cneaytowmne npubopsl 1 MaTepuasib.

Kanopumetp

TepmomeTp

Becbl 3/1eKTPOHHbIE

M3mepuTenbHblil uunnHap (MeH3ypka) ¢ noactakaHHMKoM u3 MBX (06bEM 250 mn)
py3 UMNVMHAPUYECKNIA M3 a/IIOMUHMEBOIO CrniaBa Maccoi (68 £ 2) I ¢ KproYKoM
py3 UMNNMHAPUYECKNIA M3 CTanim Maccoi (189 = 2) r ¢ KprUKoM

KoMnnekT conyTCTBYHLWNX 3/IEMEHTOB A4/19 3KCNEPUMEHTOB
no afneKkTpoauHamunke (puc. 6).

Puc. 6. KOMNAEKT COMYTCTBYIOLWVMX 3/IEMEHTOB /11 9KCMEPUMEHTOB MO 3M1EKTPOAVHAMUKE

B cocTaB KOMMMeKTa BXOAAT cneaytowmne npubopsl 1 MaTepuasib.

N CTOYHUK NUTaHNs NMOCTOSAHHOIO U NEePeMeHHOro Toka NMbo 6aTapeiHblii 610K

2



BonbTMeTp AByxnpedenbHblii: npegen namepenns 3 B, ueHa genenus wkanbl C= 0,1 B;
npegen nimepeHus 6 B, ueHa geneHusa wkansl C = 0,2 B

AmMnepMeTp AByXnpeaesnbHblii: npegen namepeHus 3 A, ueHa geneHus wkanibl C = 0,1 A;
npegen nimepenus 0,6 A, yeHa genexHunsa wkansl C = 0,02 A

Pesnctop R1 conpotusnexHnem (4,7 = 0,5) Om

Pesuctop R2 conpotusnerHnem (5,7 + 0,6) Om

Pesnctop R3 conpotusnexnem (8,2 = 0,8) Om

Habop 13 3 NpoBO/IOYHbLIX PE3UCTOPOB

DNeMeHT 3/1eKTpuyeckon uenmn (peocrtar) conpotmaeHmem 10 Om

Knou ans pasmbikaHus U 3aMblKaHUS 3/1IEKTPUYECKOW uenu

KomnnekT npoBojoB

Jlamnouka HanpsxeHnem 4,8 B

KoMnneKkT conyTCTBY LW UX 3/TEMEHTOB A/151 3KCNEPUMEHTOB MO ONTUKe (puc. 7).

Puc. 7. KomnnaekT conyTCTBYOLMX 3/IEMEHTOB /151 3KCNEPUMEHTOB MO ONTUKE

B cocTtaB KomMniekTa BXOAST credylowmne npuéopbl U matepuaibl

VICTOYHUK MUTAaHNA NOCTOAHHOIO TOKa, BbINPAMUTESb C BXOAHbIM HanpseHvem 36742 B
nnu 6atapeliHbiii 610K 1,577,5 B ¢ BO3MOXHOCTbLIO PerysiMpoBKN BbIXOAHOI0 HanpshXeHus
Cobupatowas nmH3a 1. dokycHoe pacctosiHne F*= (100 £ 10) mm

Cobupatowas nmH3a 2: okycHoe pacctosiHne F2= (50 = 5) mwm

PacceunBatuwasa nnH3a 3 (ookycHoe pacctosiHue F3= — (75 = 5) mm

NuHeiika nnactukoBas (gsvHa 300 MMm)

OKpaH CTa/lbHOl

Hanpasnswwasa ¢ uameputensHoi Wkanon (gamHa 730 Mm)

KomnnekT npoBojoB

Knou ABYXNO3ULNOHHbLIA A5 pa3MblKaHWsa 1 3aMblKaHUS 3/IEKTPUYECKOW uenu
OcBeTuTeNb C UCTOYHUKOM CcBeTa Hanps>xeHuem 3,5 B

Wenesasa gnadparma

Cnaig «Mogenb npegmeTta» B peiitepe

MonyunnuHap

lMnaHweT Ha NA0THOM fincTte A4 C KPYroBbiM TPaHCNOPTUPOM

MpodunbHbI KOMNIEKT 060pyaoBaHUA
LeHTpa «To4yka pocTa» no usnke

B cocTtaB npodmnbHOW UucpoBoii nabopaTtopun BXoAaAaT oAuH 6ecnpoBOAHON MynbTUaaT-
ynk Releon Air «®unsnka-5», nporpammHoe obecrnedeHne Releon Lite u gByxkaHanbHas npu-
cTaBKa-ocuunnorpad.



BecnpoBogHoin mynbTugatunk Releon Air «®unsnka-5»

BecnpoBogHOW MynbTUAATYMK BbIMNOHEH B BUAe NaaTgopMbl ¢ MHOrOKaHabHbIM U3Mepu-
Tenem, KOTopblii OAHOBPEMEHHO NOJlyYaeT CUrHasbl C Pa3/iMyHbIX BCTPOEHHbIX AATUYMKOB, pas-
MEeLLEHHbIX B €4UHOM Kopnyce ycTpolicTBa. becnpoBogHble MynbTUAATYMKA MOAKIOHAKOTCA K
naaHweTy WM KOMNblOTepy Hanpsamyto. Mpu aTom Heobxoamma nopnepxka paboTsl No NpoTo-
kony Bluetooth low energy (BLE) 4.1, 6e3 AONONHUTENbHbLIX PErUCTPaTOPOB AaHHbLIX C NOMO-
bl BXOoAsilen B KOMNNEKT chnewkun (puc. 8).

RELEON

BLUETOOTH ADAPTER

Puc. 9. BecnpoBoaHON MyNbTUAATUYMK
Puc. 8. Bluetooth-agantep Releon Releon Air «®u3unka-5»

PaccMoTpuM TeXHMYECKME XapaKTePUCTUKM, CXEMY M cOCTaB 6€CNPOBOAHOI0 MynbTuaaTym-
ka Releon Air «®unsnka-5» (puc. 9).

TexHnyeckne xapakTepucTukn mMynbTugatTyuka:

* pa3psagHOCTb BCTpPOeHHoW ALM — 12 6ut

e MakcumasibHas 4yactoTa ouudpoBku curdana — 100 Ky,

* nHTepdelic nogknioyeHnsa — Bluetooth low energy (BLE) 4.1

* BCTPOEHHas namaTb 06bEMOM 2 Kb6anT

* HOMWHa/IbHOE HanpsixkeHue 6atapeun — 3,7 B

e BMKOCTb BCTPOEHHON GaTapen — 0,7 A oy

* KOJ/INYECTBO BCTPOEHHbIX AATUMKOB — 6 LT.

CxemMa mMynbTugaTymkKa

B cxemy mynbtugaTumka (puc. 10) BXogAT cnefyowmne sn1eMeHThbl:

1— pasbém USB (1cnonb3yeTcs TobKO 419 3apsakv

YCTPOIACTBA);
s | RELEON 2 — pa3béM A1 NOAKMOUEHNS Lilyna MarHUTHOro Noss;
3 — MHAMKaTOp COCTOSIHWUS conpshkeHus Bluetooth;
———————— — 5 4 — nopT fartuvka abCcostoTHOrO AABNEHNS;
4 oooensmkas 1 5 — pa3beéMm An1A NOAKOHEHUs Lyna JaTunka aMnepMeTpa;

6 — pa3beMm A/1 NOAK/OYEHNS LLyNa AaTuMKa BOMIbTMETPA;
7 — VHOVKATOpP COCTOSIHUA BCTPOEHHOW GaTapew;

8 — pasbéM Ana NOAK/UYEHUs TeMNepPaTypHOro 30HAA;

9 — eayHan KHOMKa BK/IOYEHNS,

10 — cepuiiHbIii HOMep 6eCNPOBOAHOIO My bTUAATUMKA.

Puc. 10. Cxema MynbTUOATUAKA



JaTumK yCKOpeHWsi yCTaHOB/IEH BHYTPW Kopnyca My/nbTuaTunka, OCM JaTumka ykasaHbl Ha
NNUEBOI naHenu.
CocTaB MynbTugaTymkKa

OaTunk HanpsiXkeHus

Puc. 11 AaTuvkK HanpsXeHus

JaTtuunk Toka

Puc. 12. fatumk Toka

JaTynk MarHNTHOro nons

Puc.

13. Jatumk mMarHuTHOro noss

JAaTtunk HanpsxeHuna (puc. 11) namepsieT 3Ha4YeHusa no-
CTOSIHHOTO U NMepeMeHHOro HanpshxeHus. B komnnekre gat-
YMKa HaxodsaTcs MPOBOAa Pa3HOro LBeTa C 3axvMmamu Tuna
«KPOKOAW» AN NOAKOYEHUA K 3IEKTPUUYECKMM CXEMAM U
LWTEeKepam 415 coefuMHeHns ¢ 6ecnpoBOAHbIM My/bTUAATYN-
KoMm. [lmanasoH wn3mepeHWs BblibMpaeTca B NPOrpammMHOM
ob6ecneyeHnn cb6opa n 06paboOTKN AAHHbIX.

TexHnyeckne xapakTepmucTuku gatynka Hanps>keHus:

* AnanasoH U3MepeHus:

) or-15 po 15B
2)or-10 go 10B
3)or-5005B
4Hor—-2p02B

* paspeweHne — 1mMB

Adatunk Toka(puc. 12) namepsieT 3Ha4eHUs NOCTOAHHOIO
N NepeMeHHOro 3NeKTpUYeckKoro Toka. B koMmnnekre garyu-
Ka HaxogaTcs MpoBoja pasHoro useta C 3aXxumamu Tuna
«KPOKOAMW» AN MNOLKNHYEHNA K 3NEKTPUYECKMUM CXemMaM Wt
lWTeKkepam ansA coefuMHEHUA ¢ 6ecnpoBOAHbIM MyNbTUAATYM-
KOM.

TexHuyeckne xapakTepucTUKN gatymka Toka:

* Ananas3oH uamMepeHusa: ot — 140 1A

* pa3speweHne — 0,005 A

Jatumk marHuTHOro nons (puc. 13) namepsieT 3HayeHune
WHAYKUMA MarHuTHoro nossd. OH BbINO/IHEH B BUAE BbIHOC-
HOro 30HAa. UyBCTBWUTE/IbHBLIA MOAY/b JaTyMka MOCTPOEH
Ha VHTEerpasibHOM 3nemMeHTe Xosa U CMOHTUPOBAH B TOP-
LEeBOI YyacTu 30HAa.

TexHuyeckne xapakTepucTUKM JaTuymka MarHUTHoOro
nons:

e AvanasoH usamepeHus: ot — 100 go 100 mTn

* paspeuweHue — 0,1 mIn

e AvameTp 30HA4a — 7 MM

e ANVHa 30H4a — 200 mm



LaTunk Temnepartypbl

Puc. 14. JaTunk TemnepaTypsl

AdaTtuuk yckopeHusa

Puc. 15. Jatyunk ycKopeHus

JaTunk abconTHOTO
haBneHus

Puc. 16. [aTtunk abCcontoTHOro
JaBneHus

Jdatuuk Temnepatypbl (puc. 14) BbINOSIHEH B BUAE Bbl-
HOCHOrO WM repMeTUYHOro TemnepaTtypHoro 3oHaa. Adatuuk
nMeeT paclUuMpeHHbId TeMnepaTypHbli Anana3oH, No3BoNsA-
IOWNA n3MepaTb TemnepaTypy npy HarpeBaHuun, KUneHuu u
Kpuctannusauyumn passiMyHbix MaTepuanoB. UyBCTBUTE/bHbI
3/IeMeHT gaTumka npepacrasnseT coboil NonynpoBOAHUKO-
Bblii BbICOKOYYBCTBUTE/bHbIA TEPMUCTOP, KOTOPbLIA pasme-
WEH Ha KoHUe 30HAa. lMMycToTbl HakKOHeYHUKa 3arnoJsiHeHbl
TepmMonacTol.

TexHnyecke xapakTepuUCTUKN AaTumKa TeMnepaTypbl:

e AvanasoH uamepeHus: ot —40 go +165 °C

e paspeweHne — 0,1 °C

* Marepuan BbIHOCHOrO 30HAa — HepXaselowas cTasb

C XPOMUPOBaHHbLIM MOKPLITUEM

* O/IMHA MeTanuyeckol Yyactu 3oHga — 100 Mwm

* ANaMeTp 30HA4a — 5 MM

e KO3(p(PUUMEHT TEennonpoBoAHOCTU Tepmonactbl —

4 BT/(M *K)

JAatumk yckopenus (puc. 15) nNpou3BOAUT MW3MEpPEeHUNs
YCKOPEHUS ABMXKYLLMXCA 0O6BEKTOB MO TPEM OCAM KOOpAUHAT.
TexHnyeckne xapakTepmucTuku gaTynka yCcKopeHus:

e AnanasoH uamepeHunsa 1. +2g
e AnanasoH uamMepeHus 2: +4g
e AnanasoH uamepeHusa 3. +8g
* paspeweHnmne 1 (gna guanasoHa 1) — 0,001 g
* pa3spelleHune 2 (gna guanasoHa 2) — 0,002g
* paspelweHnmne 3 (gna guanaloHa 3) — 0,004g

JAdaTtunk abconwTHoro gaeneHunsa (puc. 16) npousBoguT
n3MepeHns abCoNuTHOrO AaBsieHus. UyBCTBUTE/IbHBIA 3/e-
MEHT JaTyumka BbIMO/IHEH Ha 6a3e MOHO/IMTHOrO KpemHue-
BOr0 nNbe3opesuctopa C BHeAPEHHOI TEH30pPEe3UCTMBHOW
CTPYKTYpPOW, KOTOpas MNO3BOMIAET MUCK/IYUTb BO3MOXHbIE
NOrpeLHOCT 1N AOCTUTHYTb HEOO6XOANMOI TOYHOCTU MU3Me-
peHuin. B KOMMMAEKT BXOAUT rmbkas repMeTnyHas Tpybka
4N NOAK/MYeHUs WTyuepa fdatyuvka K nabopaTopHoOMy
ob6opyaoBaHuio.

TexHuyeckne xapakTepucTukn gatyumka abconTHO-
ro faBfeHns:

e Anana3oH uamepenusa: ot 0 go 700 klla

* paspeweHne — 0,25 kla

s MaTepuan Tpyokum — nonnypeTtaH

e AnviHa Tpyoku — 300 mMwm

* BHYTPEHHUI anameTp TPyOKM — 4 Mm



[Ans n3ydyeHus 3aKOHOB MOCTOAHHOIO W NepemMeHHOro Toka B KOMIMJIEKT BK/IKOYEHbI A0MNO/-
HUTENIbHO 3NEMEHTbI 3/1IEKTPUYECKMX Lieneli: ABa pe3nctopa conpoTusneHnem no 360 Owm, gga
pesucTtopa conpotussieHvemMm no 1000 Om, nammnoyka, K4, peocTaT, AUof4, CBeToamon, KOH-
aeHcaTtop EMKOCTbio 0,47 MK®P, KaTywka MHOYKTUBHOCTbIO 33 MIH, HAbop KaTyweK UHAYKTUB-
HocTh (puc. 17).

1000 O m _ # ¢« _ 3600M -
A Lrvasm . .
©r 4 Q
. 1000 Om . 360 Om B
© - a - ©
A Wil 4. 1 L G
>3
41 047 Mk® # . 33 MIH

RS 87]

Puc. 17. JononHUTENbHbIE 3IEMEHTbI 3/TEKTPUYECKNX Lienel

Pab6oTta c nporpamMHbiM obecnedyeHnem Releon Lite

[Ansa paboTbl ¢ MynbTMAATYMKAMW HEOOXOAMMO YCTAaHOBUTb Ha KOMMbITEP WX NaaHWeT
nporpammy Releon Lite. AncTtpmbyTMB NporpaMmmbl HaxoauTcs Ha osiel-HoCcMTeNe, KOTOpbIi
BXOAWUT B KOMMN/IEKT NOCTaBKW. MporpamMmMy MOXHO YCTaHOBUTb Ha Nt060e KOMMYECTBO KOMIMbIO-
Tepos, NNaHWeToB WM cMapToHoB. Mporpamma Releon Lite No3BonsieT B CUATAHHbIE CEKYH-
[bl BbINOSIHATL 3KCNEPUMEHTLI MO FOTOBbLIM CLEHapUsAM, METOANYECKAM YKa3aHUSAM M COGCTBEH-
HbiM HapaboTkam. lNporpaMmma SiBASIETCA KPOCC-NIaTPOPMEHHOW U MOXeT ObiTb yCTaHOB/EHA
Kak Ha Windows, Tak 1 Ha Android n macOS.

CnpaBOYHUK

[ns paboTbl nporpaMMHOro obecneyeHus B onepayuoHHoli cucteme Windows Heobxo-
anmo Hanuumne nnatcopmbl Microsoft. NET Framework (dppeiimBopk) Bepcumn 4.6.2 (nnu
Bbile). Kak npaBu/io, OHa yXe ycTaHoB/NeHa B onepaunoHHyto cuctemy. Ho ecnu Releon
Lite nocne ycraHOBKM He 3anyckaeTcs, TO, CKopee BCero, B onepawlvoHHON cucteme
Microsoft. NET Framework He ycTaHOBneH. Ero MOXHO cKayaTb W YCTaHOBWUTb OBYMS
crnocobamu.

B koMnnekT noctaBku UupoBOi fabopaTtopumn BXOAUT hNeLl-HOCUTE b, HA KOTOPOM
HaxoguTca nanka Framework. B aTtoi nanke pasMmeléH auctpubyTtus hpeinmsopka,
KOTOpbI/i HEO6X0AMMO YCTaHOBUTb.

Ckavatb AucTpubyTumB hpeiimBopKa c carita MalikpocodT:
https://www.microsoft.com/ru-RU/download/details.aspx?id=53344

Mocne 3TOro 3anycTuUTb CKa4vaHHbIi hailn 1 ycTaHOBUTb (DPEMBOPK Ha KOMMblOTEP,
nNaHwWeT nuaM cMapTdOH.


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

BbicTpblii cTapT

Moaknw4veHne MynbTUAATYMKOB OCYLLECTBASeTCA Ha Bknaake Pab6ouuwini cton. Ona noa-
KK4YeHns gatumkos no Bluetooth Heo6xoauMmo nepeknounMTbLCs Ha BKNanky Bluetooth u Ha-
XaTb Ha KHonky Mowuck (puc. 18). B 6n1oke NMouck ycTpoOMCTB NOSABUTCA HalgeHHOe YCTpOii-

cTBO (puc. 19). danee cnegyeT NOAKNIOUNTL YCTPOWCTBO K NporpaMme.

# Miom
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LU PeGomiicTon

Paboumii cron
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MYCK x>

Puc. 18. MogkoveHne gatumkos no Bluetooth

«we sererm 150 140

| KAK/HO-evvivie AaTumin

Puc. 19. MNounck ycTpoiicTB

use

o X
Bkroo® |



3areM MOXHO Bbl6paTb, Kakne u3 gaTymMkoB 6yayT ydacTBoBaTb B cbope
JaHHbIX. 1N 3TOro Heo6XoAMMO OTK/KUUTL AaTUMKU, KOTOpble He NoTpeby-
I0TCA B aKcnepumeHTe. NS 3anycka M3MepeHui cnefyeTt HakaTb Ha KHOMKY
Myck (puc. 20)
Mopsagok Havana paboTbl € UMdpoBOIi Nadopatopueli Releon MOXHO
npeacTaBuTb B BUAE HarnsgHou cxemsl (puc. 21). JaHHyo nHhorpaguky Mox- Puc. 20.
HO MCNO/Mb30BaTh B KAYECTBE pas3faToyHOro marepuana 418 yyawmxcs. KHorka Myck

Puc. 21. VHdhorpadimka «Hauano pabotbl ¢ undpoBoii nabopartopueli Releon»

JononHUTENbHbIE HACTPONKMN faTUYNKOB

JaTtumkym MOXHO AONOSHUTENLHO CKOHUTypupoBaTh, nepej TeM Kak 3anyCcTuTb 3Kcnepu-
MEeHT. 19 3TOro NOAKM0UYUTE HEOOXOAMMbIA MynbTUAATYMK. [pu 3TOM B IEBOIM YacTu 3KpaHa
(naHenb MeHI0) CTaHeT AOCTYNeH nepeyeHb NOAK/MYEHHbIX AaTUnKOB. KMKHMTE Ha Ha3BaHue
Jatuvka, s Toro 4tobbl 0TO6pa3nTb ero MeHw. B 3aBMCMMOCTM OT gaTumka MOryT OblTb A0-
CTYMHbl pa3finyHble BO3MOXHOCTU €ro KOHurypauum, Takke CTaHOBUTCA [OCTyNHa KpaTkas
MHGopMaUnsa 0 gaTynke M 0COBEHHOCTAX ero Ucnosb3oBaHusa (puc. 22).
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Puc. 22. VHdopmMaums o aaturke U 0COGEHHOCTSAX €ro UCMO/b30BaHWS

CnpaBOYHUK

K 06LM1M HacTpolikaM BCEX AaT4MKOB OTHOCSITCA:

* Mepuoj onpoca — BPeMeHHOW Mepuon, B TeYEHUEe KOTOpOro nporpamma oyaer
CHMMaTb NoKasaHus C gatyunka (M3MepsieTcs B CEKyHaax);

e eAnHNLAa M3MEPEHMNS — BE/IMUYUHbBI, B KOTOPbIX OyAyT O0TOGpaXkaTbCsl Moslyyaemble
AaHHble C gaTyuka,

e BUOUMbIA NHTepBan — OrpaHnMyeHns rpadmka no ocu BPEMEHU;

e UBET /IMHUN, UBET TOYEK, TOMIWMHA NUHUKN, BEIMUNHA TOUYEK rpadmKa — BHeLl-
HWIn BUA Ha rpadivke;

e aKTMBauuna/geakTuBaunus — [AeakKTUBMPYET AaTuyMK, €C/IM OH He yyacTByeT B 3KC-
NepMMEHTE; Mo YMO/TYaHUIO BCE AATYMKM MPU NOAKMNIOYEHUN YCTPOIACTBA aKTUBHBI.

Obuwmne HaCTPONKKN NMporpamMmmbl

B naHenu meHo, B 6510ke HacTpoilkm poctynHa Bknagka O6uwmMe HacTpoliku. 34ech
MOXHO 3agaTb Bpems (O/MTesIbHOCTb) 3KcrnepumeHTa. LiBeToBoe odpopmsieHMe nporpamMmmbl,
BUA rpadpuka v cpopmart talimepa nokasaHbl Ha pUcyHke 23.

CBA3Ka [aTynKoB

Mo ymonyaHnio B MOMEHT cbopa faHHbIX KaXObli AaTUuK nmeeT cBoli rpaduk. MNMonb3oBa-
TeNlb MOXET npocmaTpuBaTtb rpadukn, nepeknyasce Mexay gatymkamu. OgHaKo Ha npakTuke
BCTpEYalTCa 3KCNepMMEHTbI, MpU NPOBEeAEHUM KOTOPbIX HEO6XOAMMO NoKasaTb 3aBUCUMOCTb
O[IHOTO NMoKasaHus OT APYroro Ha ogHOM rpacuke. Ansa atoro B nporpamme Releon Lite npeg-
YCMOTpPEH (PyHKUMOHaN CBA3KM AaTYuMKOB. [ns TOro 4tobbl €€ akTuBMpoBaTb, HEOOGXOAMMO B
naHenn MeHK BbibpaTb BKNaAKy CBsA3ka AaTUYMKOB M B pabodvein o6n1acT NogKAUUTL AaTum-
KW, KOTOpbIe AO/MDKHbI OTOGpaXaTbCsA Ha ogHOM rpadmke (puc. 24).
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Puc. 24. Vicnonb3oBaHue Bk1aakv CBA3Ka faTUMKOB

Mocne aToro Ha akpaHe cbopa AaHHbIX, NOMUMO AaTuMKoB, ByaeT focTynHa cBaska. [Mpu
nepeklyYeHnn Ha CBA3KY byaeT oTobpaxaTbCsa rpadduk co BCEMU BblGpaHHbIMK B CBA3KE Aart-
ynkamu (puc. 25).

KannbpoBka faT4ynKkoB

Bce undpoBble gaTuvky KanubpyrT HenocpegcTBEHHO Ha Mpov3BoACcTBe. KanmbpoBou-
Hble KO3(D(PMLUMEHTbI XpaHATCA B MamsATW gaTyvka. Horga Heo6xoAnMO WM3MEHUTb Kanmbépo-
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Puc. 25. 'padmk co BceMu BbIOpaHHbIMM B CBA3KE AaTUMKamMu

BOYHblE KO3hdumumeHThbl. a8 3TOoro B nporpaMmme npefycmoTpeH (yHKLUMOHaN KannmbpoBKM
0aTunNKoB.

[ns 3anycka KannbpoBKM B NaHesiM MEHI Heo6xoAumo BblbpaTb BKNaaky Kannb6poska.
B paboueii o6nactu byaeTt npeAacTaB/ieH NepeyeHb AaTunKoB, A/151 KOTOPbIX MOXXHO NPOW3BECTU
Kannbposky. [na Bbibopa faTymMka HaxmuTe KHoNkKy Kanm6posaTb crnpaBa OT Ha3BaHusA aaTt-
yuka. lNMporpamma npegnoXunT BBeCTU naposib. Mo ymonyaHuio 3agaH naposie 5102, Mocne ato-
ro MOXHO MPUCTYNUTb K KannbpoBke gatumnka (puc. 26).

Rptab Iitp Kanmﬁposka AaTunk Temnepatypbl XXKNWAKOCTU U rasa
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Puc. 26. Kannbposka gatumka



B none Tekyuwee nokasaHue 0oTob6pakaeTcs NokKasaHue [0 BBOAA HOBbIX Ko3adhuuymeH-
TOB. Bblbepute KonmuyecTso waroB (KOSUUNMEHTOB) ANA TOYHOCTU KanmbpoBKK. Ha nepsom
ware nomecTuTe AartyvMk B HEOOXOAMMbIE YC/IOBUA U CpaBHUTE ero nokasaHuws ¢ nokasaHusimu
ApYyrux AOCTYMHbIX NPUOGOPOB. YKaxuTe B nosie BeeamTe 4MCA0 nokasaHue, KOTOPOe A0/DKEH
celiyac otobpaxaTb gatuuk. Cnesa OT Nons BBOAA B nose NokalaHue 6yaeT OTPaXeHo Teky-
Wee nokasaHwe. Ansa NpUMeEHEHUs HaXXMUTE KHOMKY MpUMeHUTb. MOXHO M3MeHWUTb Mokasa-
HMe M NOBTOPHO HaxaTtb MpumeHUTL. NA nepexoga K crnepylouiemMy wary Haxmute [anee.
Cnepytowme warn Heo6xo4MMO NPOXOAUTL MO TAKOMY Xe afiroputmy.

Mocne TOro Kak 6yaeT caenaH NOCMeAHUIA war, CTaHyT akTUBHbI C/eAyLIne 3N1EMEHTLI.

» HoBOe 3HaueHue — none, oTobpaxakwLliee 3Ha4YeHNEe € YYETOM HOBbIX KasIMGPOBOYUHbIX

K03thdhmumneHToB (KO3hULMEHTBI PacCUYNTbIBAOTCA MPOrpaMMoil aBTOMAaTUYECKMN).

+ 3aHOBO — COpOCUTbL BCe Warn 1 NOBTOPUTb Ka/IMOPOBKY JaTyuka CHOBA.

* OTMEHUTb — He NPUMEHATb HOBble Ka/IMGPOBOUYHbIE KOIPMULMEHTBI U 3aKOHYUTL Kasu-

6pOBKY gaTumka.

+ CoxpaHuUTb — TMPUMEHUTb HOBble Ka/IMOGPOBOYHbIE KOIPAULMEHTHI AaTynMka U 3aKOH-

UNTb KanmbpoBKy.

Mpn HaxXaTnn Ha KHONKY COXpaHUTb HOBble Ka/IMbpOBOUYHbIE KO3(hpUUMeHTbl byayT 3anu-
caHbl B NaMATb AaTynka, ctapble Ko3(puLMeHTbl nNpu aTomMm 6yayT MNOSHOCTbIO CTEPTLI. [NA Toro
4yTOObI BEPHYTBLCA K 3aBOACKMM HACTPOMKaM Ka/MbpOBKM AaTyMka, HEOOGX0AUMO HaxaTb Ha
KHOMKY COpOC K 3aBOACKMM HacTpolikam.

OKpaH cbopa faHHbIX

Mocne Haxatnsa Ha KHonky MNyck nporpamma Releon Lite nepexogut B pexum cbopa gaH-
HbiX. OKpaH cbopa [aHHbIX COCTOWUT M3 MaHenu MoKaslaHui [aTuynKoB, rpaduka M KHOMOK
ynpaBneHnsa akcnepumeHTom (puc. 27).

Puc. 27. 3kpaH cbopa AaHHbIX

» [aHenb nokaszaHusa AaTYNKOB.
AKTUBHbIA gaTuuK (rpadk KOTOPOro 4EMOHCTPUPYETCS B TEKYLUUIA MOMEHT) NOACBeYnBaeT-
CA KpacHbIM LBeTOM (puc. 28).
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Puc. 29. YnpasneHve Buau-
Puc. 28. AKTVBHbIN gaTumK MbIM Anana3oHoM rpadmka

Bo Bpems paboTbl MOXHO Mepek/toyaTbCa Mexay AaTimkamu, Kivkas Ha ux HasBaHue. Ec-
N 6blna ycTaHOB/IEHA CBA3KA AATUMKOB, TO OHA TaKKe OToOGpakaeTcsl B MaHenu fnokasaHuii u
€& MOXXHO caenatb akTMBHOI. B 3TOM criydyae 6yAeT NoAcBeYeHa He TO/IbKO cama CBSI3Ka, HO U
BCE AaTuyvKu, KOTOpble BXOAAT B €€ cocTaB. [1s KaxAoro gartuvMka U CBA3KW NpeaycMOTPeHo
MeHI0. MeHI0 MOXeT pasnnyaTbCa B 3aBUCMMOCTM OT gaTumka (Bbl6op kaHana, BbI6Op eanHULY,
N3MepeHnsa 1 T. n.).
OfAnHaKOBbIMY HaCTpOMKaMu A1 BCeX AaTHMKOB ABASAOTCA:
e C6poC B HO/b;
* YnpaBneHne BUMAMMbIM gnana3oHom rpacuka (puc. 29).
NHcTpymeHT COpoC B HOMb NpeAHa3HayeH ans Toro, YTo6bl YCTPaHUTb BO3MOXHbIE NMOMe-
XN B MOMEHT paboTbl gaTumka. Mpu HaxaTum Ha KHOMKy Co6pocuTb ByaeT 0ToO6paXKeHo 4ncno,
Ha KOTopoe nporpamma CKOppekTMpoBasa Tekyllee 3HavyeHue gaTymka.
[ONa npMMeHeHus MHCTPYMEeHTa YnpaBneHne BUAMMbIM gnana3oHoM rpadrnka Heobxo-
ONMO BBECTM MUHMMAasIbHOE M MaKCMMaslbHOE 3HayeHue no ocu Y M HaxaTb Konky Enter Ha
KnaBuatype. lNMporpaMmma caMoCTOSAAITE/IbHO CKOPPEKTUPYET rpadumk. Mo ymonyaHuio npu BbIXO-
[O€e 3a rpaHulbl BMAMMbIX AMana30oHOB MporpamMma paclumpseTt guanasoH rpadwmka. Ons Toro
yTo6bI 3adIMKCMpoBaTb BblGpPaHHbIA Anana3oH, He06X0AMMO OTMETUTb rasioyukon none P nkcu-
poBaTh.
» [pachuk.
B pexume naysbl 4OCTYMHbI Crieayloume AONONHUTEbHbIE BO3MOXHOCTU MO paboTe ¢ rpa-
hrKom:
e MepemelleHne BUAUMOTO Anana3oHa — A5 3TOro0 HeoO6Xo0AMMO YAEPXNBATb /IEBYIO
KHOMKY MbILUX 1N BECTU KYPCOP MbILLU B HYXXHYIO CTOPOHY;

* Bbi6op yactu rpaduka 4ng yBennyeHnsa — Heob6xoAuMO yaepxuBaTb KHOMKy Ctrl Ha
KnaBmatype W fieByl0 KHOMKY MbIlLKW, a 3aTeM nepemMeLleHneM Kypcopa MbIKW BblAeUTb
Heobxoanmyto 061acTb Ha rpadmke;



®U3NKA POCTA

* N3meHeHne MacwTaba — Heobxoguma NPOKpPyTKa Kojneca Mbiln; NpY U3MEHEHUU
MaclwTaba no o4HOW ocu criegyeT UCMOo/b30BaTh KOMIECO MbILKM, KOT4a KYPCOpP MbIWN Ha-
X0OMTCA Haf HY>XXHOI OCblo;

o [lpoCcMOTP MNOSIHOTO rpanka W3MEPEHHbIX BEIMYUH — HEeO0OBXOAMMO KIIVKHYTb
NpaBoil KHOMKOI MbIlM Ha rpaduke, 4YTtobbl MOSABMAOCL MOAMEHI0 rpadivka 1 BblbpaTb
C6pocutb MmacwwTab;

* YnpaB/ieHUE PEeXMMOM rpapuka — HeobX0AMMO K/UKHYTb MPaBOil KHOMKOW MbILLN
Ha rpaduke, YTobbl NOABUNOCHL NMOAMEHI0 rpaduka, un BblbpaTb Pexum rpaduka, a ga-
nee — OAWH 13 NpeanoXeHHbIX BapnaHToB (puc. 30).

Puc. 30. YnpaBneHve pexxmoM rpacdumka

» KHOMNKKM yrnpaBneHnsa aKCrnepumeHTOM.

Mpy ncnonb30BaHWM KHOMOK YNpaBneHus AOCTYMNHbI cneaylme AeincTBUS:
 Myck/May3a — pAns 3anycka u NPUOCTaHOBKW 3KCMEepUMEHTA.

* O6GHOBUTbL — A7a cbpoca aKcneprMeHTa N BCEX U3MEPEHHbIX 3HAUYEHWIA.

» Excel — pana BbIrpy3kn AaHHbIX B hopMat TabnyHoro pegakropa.

e Tabnuual/lpatnk — Ana nepekntoyeHns pexuma oTobpaeHus gaHHbix (puc. 31).

(y > C

EXCEL MYCK  OBHOBUTb TABJINLA

Puc. 31. MNepekntoyeHne pexvima 0TobpadkeHNst AaHHbIX

[ ByxKaHanbHas npucTtaBka-ocuunnorpadg

JByxKaHanbHaa npuctaska-ocuymnnorpad (puc. 32) npegHasHayeHa Ans uccnefoBaHus
hOpMbl 3/IEKTPUYECKMX CUTHANMOB MO ABYM KaHaslaM NyTéM BU3yaslbHOTO HabNloaeHus n 13-
MEpPEeHMa X aMnauTy[ U BPEMEHHbIX MHTepBasioB. [puctaBka fBAseTCA yNpoOWEHHbIM aHa-
IOTOM 3/1IEKTPOHHOrO ocuunsorpaca n npegHasHadyeHa AN UCMOb30BaHUS B yuebHOM Mnpo-

Lecce.



Puc. 32. [pyxkaHasibHas npuctaeKa-ocumniorpagy

CxemMa npucrtaBku
B cxemy npuctaeku (puc. 33) BXOOAT cnefyolwmne 3NeMeHTbl:

1- pa3bém USB;
2 — pasbém BNC-Tna nsmeputensHoro kaHana Ne 1;
3 — pasbvém BNC-TMna nameputesibHoro kaHasia Ne 2.

Puc. 33. Cxema npuctasku-ocumninorpadga

TexHNn4yeckne xapakTepuCcTuKN NPUCTaBKN:

e OnanasoH U3MepsieMbIX HanpsXeHwuit: ot — 10 o +10 B

e MpefenbHO fonycTumMoe BXogHoe HanpshkeHne — 50 B

* yacToTa gMcKpeTusaumm BXOAHbIX CUTHAMNOB Ha OAWH KaHan — 400 kIy,

e yacTtoTa AUCKpeTusauum BXOAHbIX CUTHAMOB Ha ABa KaHana — 330 kI'y

e BXOAHOe conpoTuBneHne — 1 MOwm

¢ CUHXpPOHM3ALUA: UMEETCA BO3MOXHOCTb CUHXPOHM3aLUM No BXOAHOMY CUTHay
* BUAblI CUHXPOHU3ALNN: aBTO, OAHOKPATHbIA W XAYLLNiA

e rnybuHa namatn — 1100 BbI6GOpOK/KaHan

* BepTMKasibHOe paspelleHne — 12 6ut

BbicTpbIii cTapT

Moakno4yeHne npucTaBkm oTobpaXkaeTcsa Ha Bknagke Pa6ouuint cton. MNpu coeguHeHUN no
USB nporpamMmma aBTOMaTU4eCKM HaxoAuT NOAKIIOUYEHHOE 060pyaoBaHUEe WM BbIBOAUT €ro B
crnvucke. Ecnm e 3TOro He NpPou3oLLio, HaXXMUTe Ha KHonky OGHOBWUTbL WM nepe3anyctute
nporpammy Releon Lite (puc. 34).
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Puc. 34. MNogknoyeHe npucTaBsku

[Ana 3anycka vamepeHunid cnepgyeT BblbpaTh [ ByXKaHasibHblA OCUMANO-
rpac B MEHIO CfieBa U HaxaTtb Ha KHonKy Myck (puc. 35).

MaHenb ynpaBneHus

(93

Puc. 36. MaHenb ynpaenieHns AByXKaHaslbHbIM OCLyIorpadhom

Puc. 35.
KHonka Myck



MaHenb ynpassieHWUs AByxKaHanbHbIM ocuuniorpagom (puc. 36) MOXHO pasfenuTb Ha che-
aywoune yHKUMOHabHbIE MOAYNN.

1 OKHO oTOGpaXXeHnsa ocuuUaIorpaMmm.

2. KHonka Hasapg ans Bo3BpalleHuss Ha Pa6ounii cton Releon Lite.

3. KHonka Myck/CTon gns 3anycka n 0CTaHOBKU paboTbl npuctaBku-ocuuniorpada.

4. KHonka OGHOBUTbL AN1A OOHOB/IEHMS NOAK/IYEHUA K npucTtaske-ocumnnorpady (uc-
nosb3yeTcd, ecnv nporpamMmma 3aBucna wan nepecrana onpefensatb MOAKMYUYEHHYO MNpu-
CTaBKy).

5. 30Ha HacTpoliku Tpurrepa.

6. 30Ha HaACTpOlikn paboTbl pa3BEPTKMU.

7. 30Ha HACTPONKKN OTOOBpaXeHUsa CUTHANO0B NO KaXAoMy KaHany oTAeNbHO.

8. CTpoKka COCTOSIHUS, B KOTOPYK Ay6NMPYIOTCA HACTPOWKU KaHasloB U CMeELLleHne pas-
BEPTKMU.

Bnoku HacTpoek

Tpurrep no3BonsieT MonyyaTb CTabWU/bHblE OCLUMAMOrPaMMbl 3a CUET 3a[epXKW 3anycka
pa3BEPTKM A0 Tex nop, noka He GyayT BbINOHEHbI 3afaHHble ycnoBus. Ecnm He BbINOMNHSAETCA
yC/i0BMe 3arnycka pa3BépPTKU, TO n3obpaxkeHne rpaduka MoXeT BbIrNsAAeTb «O6eryumm» uam co-
BEPLIEHHO HEUYMTaeMbIM, NO3TOMY AaHHbIA GNOK ABAAETCS KAHOYEBbIM 3/1EMEHTOM B MPUCTaB-
Ke-ocuunnorpade.

PaccmMoTpuM HAcTpPOWKKW Tpurrepa.

Pexunmsbi

1) ABToO.

B gaHHOM pexume No OKOHYaAHWWU UMKNa Pa3BEPTKM NPOUCXOAUT eé o4vyepedHoli 3amnyck,
4YTO MO3BONSET HabMAaTh Ha 3KpaHe CurHana MoCTOSHHO, AaXe ec/nv OH He yaoBneTBopseT
YCNOBUAM 3anycka.

2) Xayuinii.

B faHHOM pexume pasBépTka 3anyckaeTcs Npu AOCTUXEHUU CUTHaNoOM 3aZaHHbIX YC/10BUiA
3anycka Tpurrepa. Npu OTCYTCTBMM BbINOSIHEHWS YC/I0BUWIA, ocuuanorpad XAt ux nosiBneHus,
a B 9TOT MOMEHT Ha 3KpaHe oTo6paXaeTcd npegbigylias ocuuniorpaMmma.

3) OgHOKpAaTHbIA.

B gaHHOM pexume reHepaTop pas3BEPTKM 3anyckaeTcs Npu HaxkaTum knasuwmn MNyck/Cton
N NPON3BOAUT OAHOKPATHYIO perncrpauuto curHana rnpu cobsofeHumn ycrioBuii Tpurrepa.

MCTOYHUK
No6oii n3 kaHanos (KaHan 1wnm Kanan 2) npuctaBku-ocumnniorpada MoXeT cTaTb UCTOU-
HUKOM A/ 3anycka pasBEpTKMU.

YpoBeHb

OH 3afaéT BXOA4HOE HanpshkeHue (B MUIIUBOMbTaX), MPU AOCTUXXEHUN KOTOPOro 3amnycka-
eTca pasBépTka. lMpyM M3MEHeHUM YpPOBHSA COOTBETCTBYIOLUIA Mapkep Ha rpaguke n3meHseT
Takxe cBoé nonoxexune (puc. 37).



Puc. 37. icnonb3oBaHne 6/10Ka HAaCTPOKM YPOBEHb

Tun

OnpegenseT TMN 3anycka Tpurrepa: no poHTy (BOCX.) uamn no cnagy (HUCX.)

Cobop

JlaHHas KHOMKa MCNosib3yeTcs ANns NPUHYAUTENbHOro cbopa AaHHbIX, MOSyYEHUS OCLUO-
rpaMMbl U KOPPEKTUPOBKN YCNOBWIA TPUITEPA, €CNM OHU 3a[aHbl HEBEPHO.

Pa3BépTKa

JaHHbIA 6/10K OTBEYAET 3a HACTPOWNKN reHepaTopa pa3BepPTKM.

MapameTp CmeLl,eHMe MO3BOMSAET CMeLWaTb NOJyYeHHbIA CUrHas B/EBO-BNpaBO MO ropwu-
30HTanM (ocu X). MNpyv M3MEHeHWW 3TOro napameTpa B OKHe OocuuaiorpamMm cmellaetcs map-
Kep. B cTpoke COCTOSIHMA Haxoautcs Ay6nupyroliee OKHO A1 U3MEHEHUS AAaHHOW HaCTpPOWKu
(puc. 38).

HacTpoiika Anana3oH M03BONSET CTYyNeH4YaTo M3MEHSITb CKOPOCTb Pa3BEpPTKM (MacliTab
Nno ropu3oHTasnn).

KaHarsbl

JaHHbIl 6/10K OCyLWecTBNSAET HACTPOIKY OTOBPaKeHNsA OCuMAIorpaMm A1 KaX4oro KaHa-
na npucTtaBku-ocumnnorpadga otgensHo. Bce napameTtpbl 6/10Ka Ay61MpyoTcs B CTPOKE COCTO-
AaHuA (puc. 39).

MapameTp CMmelleHMe MNO3BOMASET CMelaTb OCLUAI0rpamMMy BBEPX-BHU3 MO BepTMKaIu
(ocu Y).

MapameTp Aunana3oH OCYyLECTBSAET CTyNneHYaToe usMeHeHne maclitaba no ropusoHTanu.

Mpn ncnonb3oBaHMM NapameTpa LiBeT B cneunasibHOM BbiNaAatloLleM CMCKe MOXHO M3Me-
HATb LUBET JIMHUIA ocLMNNorpamMm.



Puc. 38. Vcnonb3oBaHue napameTpa CmelleHne B 6510ke Pa3BépTka

Puc. 39. Vicnonb3oBaHne 6n1oka KaHasbl

Mpu HaxaTun Knasuwm C6poc B 0 Ha KOPOTKO3aMKHYTbIX KOHTaKTax M3MepuTenbLHOro Ka-
6ena npoucxoauT KoppekTuposka Hyns (puc. 40, 41). OaHHylo npouenypy pekoMeHoBaHo
nNpon3BOANTbL B Havasie paboTbl ¢ NpucTaBKoii-ocuunnorpad@omM. OTKAIOUYMTL KaHal MOXHO no-

CTaBMB rasiouKy psiAoM C HOMepoM KaHana. lMocne 3Toro Bce napamMeTpbl ANA KaHasia CTaHo-
BSATCS1 HEOCTYMHbI.



(| C HacTpoiikn

WeToununk POK»M
Kawan 1V AsTO

YpoBeHb

FUMBIY:

Chew*ume < 0 m«c >

Nmnaom 2Vywr/am

Kawam
@ Kawan 1

ChXU+HM*

Kmr>4 v Ccépoc - O

G Kawan 2

2 B/pen OwmB

Puc. 40. CurHan ¢ HeHyneBbIM CMELLEHVEM

Puc. 41. CKoppeKTMpoBaHHasa ocuw/iorpaMmmMa

Mpumepbl paboTbl ¢ NpucTaBKoii-ocyumnnorpagom

OnpepeneHve napaMmeTpoB ocuMANOrpamMmmebl

C nomMoLLbi0 NPUCTaBKM MOXHO Onpefesniatb amnauTtyny, nepuog, 4actoTy n gpyrue napa-
MeTpbl uccnegyembix curHanos. 3 HacTpoek ocuunnorpacda (puc. 42) BMAHO, 4TO O4HO Ae-
neHue (kneTka) MO ropuMsoHTann pasHo 250 MKC, NO3TOMY Nepuog Moay4YeHHOW CUHycouabl



paBeH 500 MKc, cnegoBaTesibHO, YacTtoTa CUrHana pasHa 2 Ky, AHANOTMYHO MO BEpPTUKASIb-
HOl ocn oAHO AeneHue (KneTka) paBHO 2 B, cnepgoBatenbHO, aMnauTyga curHana pasHa 4 B.

Hasag [lByxkaHanbHbli ocuymnnnorpad

mMnanTyga = 4 B

Puc. 42. OnpeferneHve napamMeTpoB OCUW/I/IOrPaMMbI

Pa6oTa c Tpurrepom

HdCipOHKH

------------------ Tpurrep----------

McTouHmnk Pexxum

Kawan 1 v XKaywuii

Tun

Boor v C6o*

YpoBeHb - 1B O

------------------ PassepTka-------

Cmewenne < 10 mke O

[AwvanasoH 250 mkc/pen, O

Kanans!
@ KaHan 1

CwmelieHne 0 mB 4

Ha pucyHkax 43, 44 npegcTtaBfieHbl NpUMepbl paboTbl C pa3/IMYHbIMUA HaCTpoliKaMu Tpurre-
pa. Pabota Tpurrepa, KOTOPbIi HACTPOEH Ha ypOBeHb HanpsixeHus 1,4 B n cpabaTtbiBaeT no
(OpOHTY NocTynawwero curdana Ha Kadan 1, nponnnioctpypoBaHa Ha pucyHke 43.

Puc. 43. Mpumep paboThbl C pa3/MYHLIMK HacTpoiikamu Tpurrepa (ypoBeHb HanpsbkeHust 1,4 B)



Pa6oTa Tpurrepa, KOTopblli HAacTpPOEH Ha YpOBeHb HanpshkeHus 2,8 B u cpabaTtbiBaeT Mo
cnajy nocTynarwollero curHana Ha KaHan 1, npounnocTpupoBaHa Ha pucyHke 44,

Puc. 44. Mpumep paboTbl C pa3nMyHbIMN HACTPOKaMun Tpurrepa (YpoBeHb HanpshkeHusi 2,8 B)



MpnmepHaa paboyas nporpamma no pusnke
ana /— 9 Knaccos

C ucnonb3oBaHmem obopypoBaHusa «lLlkonbHoro KeaHtopunyma»

MnaHupyemble pesysbTaTbl 0CBOEHUS yyebHOro npeameTta «Pusnka»

C onNncaHnem yHMBepcasibHbIX Y4eOHbIX 4eNCTBUA, OCTUTaEeMbIX
obyvyawwmumucs

JIMYHOCTHbIE pe3ynbTaThl

O6yyatoLuiicss NosyuynT BO3MOXHOCTb A/1i (DOPMUPOBAHMUS CNeayrLWnX TMYHOCTHbLIX pe-
3y/NbTaToB:

pa3BuTUE MO3HaBATE/IbHbIX MHTEPECOB, MHTE//IeKTyaslbHbIX Y TBOPYECKUX CNOCOOHOCTENR;
y6eXAEHHOCTb B BO3MOXHOCTM MO3HaHMA MPUPOAbI, B HEOBXOAUMOCTU Pa3yMHOro MC-
Nofib30BaHUA AOCTVDKEHUI HayKn M TEXHONOTMA AN1A AanbHenwero passutusa 4vesioBeve-
CKOro obLiecTBa, yBaXeHue K TBOpPUAM Hayku W TEXHUKW, OTHOWEHMe K IM3nKe Kak K
3/1eMeHTy 06LeyesioBeYECKON KybTyphl;

CaMOCTOATENbHOCTb B NPUOBPETEHNN HOBbIX 3HAHUIA U NPAKTUYECKUX YMEHUIA;
rOTOBHOCTb K BblOOPY XXWU3HEHHOrO MyTW B COOTBETCTBUM C COOCTBEHHLIMU UHTEpecamu U
BO3MOXHOCTAMU;

MOTMBaUusa obpa3oBaTesibHOW AeATeNbHOCTN Ha OCHOBE SIMYHOCTHO OPUEHTUPOBAHHOIO
noaxona,;

chopMunpoBaHMe LLEHHOCTHOIO OTHOLLEHMS APYT K APYTY, K yYUTEN0, K aBTOPaM OTKPbITUIA
N N306peTeHNiA, K pe3ynibTaTam 00yYeHuUs.

MeTanpegmeTHble pe3y/nbTaTbl

OGyyvatoLwniicss NoNyYnT BO3MOXHOCTb A/1si (DOPMUMPOBaHMA Ceaylowmx MmeTanpeaMeTHbIX
pe3ynbTaToB:

OBNajeHne HaBblKaMU CaMOCTOATE/IbHOr0 MPUOBPETEHNS HOBbIX 3HAHWA, OpraHu3auuu
y4yebHOW [eAaTeNbHOCTW, MOCTAaHOBKM Lenei, nnaHupoBaHWs, CaAMOKOHTPOSA W OLEHKM
pe3y/ibTaToB CBOEN AeSATEeNIbHOCTU, YMEHUAMU MpeaBuaeTb BO3MOXHbIE pe3ysbTaTbl CBOMX
OencTeuii;

MOHVMaHMe pas3nuunii Mexay UCXOOHbIMUK hakTamu U rmnotesamu gas nx 06bACHEHUS,
TEOpeTUYECKUMY MOZENAMU U peasibHbIMU 0ObEeKTaMu, OBNafeHMEe YHMBEpPCa/lbHbIMU
y4yeOHbIMY AEACTBUAMU Ha Npumepax rmnoTtes Ans O0ObACHEHMS W3BECTHbIX (DaKTOB W
SKCNepuMeHTaNbHOW MPOBEPKX BblABUraeMbIX rmnotes, pas3paboTKnm TeopeTUdecknx Mo-
[Oeneil NpoueccoB WUn SABMEHNIA;

thopmunpoBaHMe ymeHuii BOCNpUHUMATb, nepepabaTtbiBaTb U NPeAbABAATb UHOpMaLMIO
B C/IOBECHOI, 06pa3HOoii, CUMBONNYECKON (hopmax, aHann3mpoBaTb U nepepabartbiBaTb
MONIYYEHHYIO MH(POPMALNI0 B COOTBETCTBMM C MOCTAB/IEHHLIMW 3aJayamu, BblAensaTb OC-
HOBHOE cofepXaHue NPOYNTAHHOro TEKCTa, HaxXO0A4WTb B HEM OTBETbl Ha NOCTAB/IEHHbIE
BOMpPOCKI 1 n3naratb €ro;

nprnobpeTeHne onbiTa CaMoCTOATE/IbHOTO MOUCKa, aHanm3a u oTbopa nHopmauum ¢ uc-
No/Ib30BaHMEM Pa3/INYHbIX NCTOYHUKOB M HOBbIX MHOPMALMOHHbLIX TEXHONOMMIA Ans pe-
LeHUsA No3HaBaTe/lbHbIX 3ajay;



pa3BMTE MOHOJIOTUYECKOW W ANANOorMyeckoil peun, YMEHUs BblpaXkaTb CBOW MbIC/N,
CNOCOGHOCTM BbICNYLWINBATL COGeceHNKa, NOHUMATb ero TOUKY 3peHus, NpusHaBaTtb npa-
BO PYroro 4YesioBeKa Ha MHOE MHEHMUE;

OCBOEHWEe NPUEMOB AeiCcTBUI B HECTAHAAPTHLIX CUTYaLMsiX, OBNaAeHNe 3BPUCTUYECKUMU
MeToZamu peleHust npobrem;

chopmMMpoBaHue yMeHMin paboTtaTb B rpynne C BbINOMIHEHNEM Pa3/INYHbIX COLMabHbIX PO-
nei, NpeacTaBnATb M OTCTaMBaTb CBOW B3I/siAbl U YGEXAEeHWs, BECTU ANCKYCCHUIO.

PerynatneHble YY /[

O6yyvatoniicss nonyuymT BO3MOXHOCTb A1 (DQOPMUPOBAHUS CNEeAYOLWMX PErynsiTUBHbIX

yya.

1 YMeHue caMOoCTOsITENIbHO ONpefensitb Lenvm obyyeHuns, cTaBuTb U hOpMyIMpoBaTh HOBbIE
3agaun B y4é6e M no3HaBaTeslbHOW AEesiITeNIbHOCTW, pas3BuBaTb MOTUBbI U UHTEPECHl CBOEW Mo-
3HaBaTe/IbHON AeATEeNbHOCTH.

O6yyarLLniica CMOXeT:

2.

aHa/M3npoBaTth CyLllecTBYOLWMe U NaaHMpoBaTb byayuine obpasoBaTefibHble pe3ynbTarhl
naeHTnduumpoBatb CO6CTBEHHbIE NPOGIEMbI U ONPeAensaTb rNaBHy Npobaemy;
BblABUraTb BEPCUU pelleHns npobnemsl, opMynnpoBaTb rmnoTessbl, NpeaBOCXULaTb KO-
HEeYHbI pe3ynbTar,

CTaBUTb LeNb AeATE/IbHOCTU Ha OCHOBE OonpefesiéHHON NpobnemMbl U CyLLecTBYHLNX BO3-
MOXHOCTEM;

hopmynmpoBaTtb ydyebHble 3ajaun Kak Larn AOCTUXEHUS NOCTaBMEHHOW Uenu aeatenb-
HOCTY;

060CHOBbIBATH LE/IEBbIE OPVMEHTUPbI U NPUOPUTETLI CCbIJIKAMU HA LLEHHOCTM, YKa3biBas U
060CHOBLIBAs NIOTMYECKY0 MocnefoBaTeNlbHOCTb LUaroB.

YMeHue camoCTOATE/IbHO M1aHMpoBaTb NyTU AOCTUXEHUSA Lefeld, B TOM Ync/e anbTepHa-

TMBHbIE, OCO3HAHHO BblIGMpaTb Hanbosiee ahheKTnBHbIE CNOCOObLI peleHnsa y4ebHbIX 1 No3Ha-
BaTe IbHbIX 3ajau.
Ob6yyaroLniics CMOXeT:

onpeaensitb Heobxoanmoe(bie) aelicTBne(s) B COOTBETCTBUM C yYeOHOW M no3HaBaTelNb-
HOW 3afa4yamMu 1 COCTaBAATb aNifOPUTM ero(1x) BbIMOTHEHUS,

060CHOBbIBaTb U OCYLECTBNATL BblOOp Hambonee 3pEKTUBHLIX CMOCOOG0B peLleHus
y4yebHbIX U NO3HaBaTE/NbHbLIX 3aJay;

onpepenATb/HaxoAnTb, B TOM 4MC/e U3 NPeAsIoKEHHbIX BapuaHTOB, YCNOBUS ANS Bbl-
NosIHEHMST Y4ebHOI 1 No3HaBaTeNbHON 3ajay;

BbICTPaMBaTb XW3HEHHbIE M/1aHbl Ha KpaTKOCpo4yHoe Gyayulee (3asBNATb UeNneBble Opu-
€HTUpPbI, CTaBUTb afeKBaTHbIE M 3aJaun 1 npegnaratb AeiicTBUSA, yKa3biBas U 060CHOBbI-
Basi /IOTMYECKYI0 Noc/nefoBaTelbHOCTb LLAroB);

BbIOMpaTb M3 MPEeA/IOXKEHHbIX BapMaHTOB M CaMOCTOSTENIbHO MCKaTb cpeacTBa/pecypcbl
ONs pelweHns 3a8avun/gocTXeHNs Lenw;

COCTaBMATb NMaH peleHns npobnembl (BbINOHEHUSA MPOEKTa, NPOBeAeHus uccnepnosa-
HUSA);

onpeaensitb NOTeHUUasibHble 3aTPYAHEHNS NPpU peLlleHnn yuebHoW 1 no3HaBaTelbHON 3a-
Jayn N HaxoguTb CpencTea Ans UX ycTpaHeHus;

onuceiBaTb CBOM OMbIT, 0QOpPM/ISAS ero ANs nepegadv Apyrum lgam B BUAE TEXHONOMNK
pelleHus nNpakTuyecknx 3agad onpefenéHHoro Knacca,

naaHMpoBaTb Y KOPPEKTUPOBATL CBOK MHAMBMAYa/bHY0 06pa3oBaTe/lbHY0 TPAeKTOPUI0.



3. YMeHune cOOTHOCUTb CBOM AEWCTBUS C MIaHUPYyEMbIMUK pe3y/ibTaTaMu, OCYLLECTB/IATb KOH-
TPONb CBOEN AEATEeNbHOCTM B MpoLecce AOCTMXEHUs pesynbTara, onpefensaTb Cnocobbl aeii-
CTBUI B pamMKax NpeasoXeHHbIX YC/10BUA 1 TpeboBaHMWiA, KOPPEKTUpOBaTb CBOU AEWCTBUSA B
COOTBETCTBUM C U3MEHSIOLLLENCS cUTyaumeii.

Ob6yyaroLniicss CMOXeT:

* onpefensitb COBMECTHO C NefaroroM v CBEPCTHUKAMU KPUTEPUM MIaHUPYEMBIX pe3ynbTa-

TOB U KPUTEPUN OLEHKN CBOEN y4yeBOHOWN AesATeNbHOCTH;

* CUCTEMATM3MpPOBATb (B TOM YMC/ie BbIOMPATb MPUOPUTETHLIE) KPpUTEPUN NAAHUPYEMbIX pe-
3yNbTaTOB U OLEHKN CBOEW AeATelbHOCTY;

e OTO6UpPATb UHCTPYMEHTHLI 4715 OLEHMBAHUSA CBOEN AesiTe/IbHOCTU, OCYLLEeCTBASATb CAMOKOH-
TPO/b CBOE AeATENLHOCTN B paMKax NpPeasoXXeHHbIX YC0BUIA 1 TpeboBaHWiA;

* OUEHVBaTb CBOK [EATE/IbHOCTb, apryMeHTUpPys NPUYMHbI AOCTMXEHUS WAN OTCYTCTBMS
nNaHUPyemoro pesynbrara;

* Haxo4uTb JOCTATOYHble CPeACTBa A1 BbIMOSHEHUS YY4eOHbIX AEACTBUI B U3MeEHS0LLencs
cuTyaumm n/mnun npv OTCYTCTBMM NJI@HMPYEMOr0 pesysnbTara;

» paboTas Mo CBOEMY MfaHy, BHOCUTb KOPPEKTMBbI B TEKYLUYI AEeATeNIbHOCTb Ha OCHOBE
aHanM3a M3MEHEeHWn cuTyauun Ans MosyYeHusi 3aniaHupoBaHHbIX XapaKTepucTuk Mpo-
Aykta/pesynbTarta,;

* yCTaHaBNMBaTb CBSI3b MeXAY MOJlyYeHHbIMW XapaKTepucTukamu MpoAyKTa v xapakTtepu-
CTUKamMu npouecca AesaTeNlbHOCTU U N0 3aBepLleHnn AesTeNbHOCTM npeanaraTb U3MeHe-
HMe XxapaKTepuCcTUK npolecca Ans NOyYeHUs YNyULlleHHbIX XapaKTepUCTUK NPOAYKTa,;

* CBEpATb CBOW OEWNCTBMA C LE/bo Y NPY HEeOO6XO0AUMOCTU UCNPaBASATbL OWNOKM CaMOCTOS-
TeNbHO.

4. YMeHue oueHUBaTb NPaBWU/IbHOCTb BbIMOHEHMS YYEOHON 3a4a4um, COOGCTBEHHbIE BO3MOX-

HOCTWN eé peLueHund.

Ob6yyaroLLniicsa CMOXeT:

* onpefensitb KpUTEPUM MPaBUIBLHOCTM (KOPPEKTHOCTM) BbINOIHEHUS YYe6HON 3a4auu;

e aHann3MpoBaTb M 06OCHOBbLIBATbH MPUMEHEHNE COOTBETCTBYIOLLErO MHCTPYMEHTapus A/s
BbINO/IHEHNS Y4eOHOl 3ajauu;

e cBOGOAHO MO/b30BATbCS BblpabOTaHHbIMW KPUTEPMSMU OLLEHKU M CAMOOLLEHKMW, UCXOAA
U3 Lenn 1 MMEeLnXcs CPeacTB, pa3nimyas pesynbtar U cnocobbl AencTBuii;

* OUEHVBaTb MPOAYKT CBOEN AeATEeNbHOCTU NO 3afaHHbIM M/ CaMOCTOAATE/IbHO onpeje-
NEHHbIM KPUTEPUSIM B COOTBETCTBUN C LIE/bIO AeATENBHOCTY;

e 06OCHOBbIBaTb AOCTUXMMOCTb LENM BblIOpaHHbIM CMOCOOOM Ha OCHOBE OLEHKM CBOUX
BHYTPEHHUX PECYPCOB M [OCTYMHbIX BHELUHUX PECYPCOB;

» dukcMpoBaTbk U aHaIM3npoBaTb AUHAMUKY COBCTBEHHBLIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

5. BnageHve OCHOBaMU CaMOKOHTPO/ISl, CAMOOLLEHKU, NMPUHSATUA peLueHnidi 1 ocyllecTsre-
HMS1 0CO3HAHHOrO BbiGOpa B y4e6HOl 1 NO3HaBaTe/IbHOW AeATe/TbHOCTY.

Obyuatouuniica CMOoXerT:

* Habnwgate 1 aHaIM3npoBaTh COGCTBEHHYIO YYEOHYO 1M NO3HABATE/IbHYI0 AEATE/IbHOCTb U

[esiTeNbHOCTb APYINX 06yYaloWwmxcsl B Npouecce B3anMOMPOBEPKY;

* COOTHOCWUTb peasibHble U NiaHUpyeMble pe3ynbTaTbl UHAMBUAYANbHON 06pa3oBaTesibHON
[eAaTeNnbHOCTU 1 AenaTb BbIBOAbI;

* MPUHUMATL pelleHne BY4YeOHOl cuTyaunm 1 HEeCTU 3a HEro OTBETCTBEHHOCTD;

* CaMOCTOSITE/IbHO ONpefensATb NpUUMHLI CBOErO ycnexa WM Heycrnexa u Haxo4uTb CMoco-
6bl BbIXO4A U3 CUTyauUun Heycnexa,

* pPEeTPOCNEKTUBHO ONpefensTb, Kakue AeliCTBUSA NO pelleHnto yuebHoW 3agaum unm napa-
METpbl 3TUX OENCTBUI NPUBENN K MOIYYEHUIO MMEILWErocs MpPoAyKTa yvyebHol gesTtenb-
HOCTY;



* [EMOHCTpMpOBaTh NPUEMBI PErYNALUUN NCUXODUINO0MOTNYECKNX/IMOLNOHASbHBIX COCTO-
AHUIA OAns gocTmkeHua aduchpekTa ycnokoeHns (YCTpaHeHWs IMOLUOHANIbHOW HanpshKEH-
HOCTK), adhdpekTa BOCCTaHOBNEHUS (OCnabneHns nposiBNeHni ytomneHns), addpekra ak-
TMBU3auMn (NOBbILIEHNS NCUXON3NONOTMYECKON PEaKTUBHOCTK).

[Mo3HaBaTenbHble YY /[

O6yyalwWwnincs nNoayuyuT BO3MOXHOCTbL A1 hopMMpOBaHUS crefylowmnx no3HaBaTe bHbIX
yyna.

1 YmeHue onpepensitb NOHATUSA, co3haBatb 0606LLeHNS, yCTaHaB/IMBaTb aHasiornm, Knac-
cMguuMpoBaTh, CAMOCTOATE/IbHO BblGMpaTh OCHOBAHUS U KpUTEpUUN AN Knaccudmkaumm, ycra-
HaB/MBaTb NPUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTL SIOTMYECKOEe paccCyXeHune, ymo3ak/ye-
Hue (MHAYKTUBHOE, AefYyKTUBHOE, MO aHanorum) u genatb BbiBOAbI.

ObyyaroLniicss CMOXeT:

* noabupaTb C/10Ba, CONOAUYMHEHHbIE K/IKDUEBOMY C/I0BY, onpefensiowme ero npusHaky m

CBOWCTBA;

* BbICTpaMBaTb JIOTMYECKY LEenoyKy, COCTOALLYIO U3 K/IOYEBOro c/fioBa U CONOAYUHEHHbIX
eMy COB;

* BblAeNsATb 0OWNIA NPU3HAK ABYX WM HECKO/IbKUX NPEeAMETOB WAN SABMIEHUA N OOBACHSATb
NX CXOACTBO;

* 00beAMHATL NpPeaMeTbl U AB/IEHUS B rPynmnbl MO OnpeAenéHHbIM Npu3Hakam, CpaBHMBATb,
KnaccugumumposaTb U 0606WaTb dakTbl U ABNEHNS;

* BblAENSATb AB/IEHUE U3 06LEero psga ApYrux iBNEeHWi;

* onpefensitb 06CTOATENLCTBA, KOTOPble NpeALlecTBOBa/IM BO3HUKHOBEHUID CBA3U Mexay
ABMIEHNSMU, U3 3TUX 0BCTOATENLCTB BblAENATL ONpeAensaowmne, cnocobHble ObiTb NPUYM-
HOW AaHHOTO SIB/IEHUS, BbISIBMATbL MPUUUHBLI U CNEACTBUS SABNEHUN;

* CTPOUTb paccyxjeHue OT 06 NX 3aKOHOMEPHOCTEN K YACTHbIM SABAIEHWUSM M OT YACTHbIX
ABMEHNI K 06LWMM 3aKOHOMEPHOCTAM;

* CTPOUTb paccyXfeHue Ha OCHOBE CpaBHEHUS NPeAMETOB U SIBMIEHUI, BblAENsAs Npu 3TOM
obLime Npu3HaKku;

* uM3naratb NOMYyYEHHY NMHGOPMALMIO, MHTEPNPETMPYS €€ B KOHTEKCTE peLlaemMoin 3aaauu;

* CaMOCTOATE/IbHO YKa3blBaTb Ha MHhOpMaLMIo, HYXXAAlLWYyoca B NpoBepKe, npeanaratb u
NPMMEHATb CNOCO6 NPOBEPKU AOCTOBEPHOCTU MHpopmauuu;

» BepbanM3oBaTb 3MOLUUOHANbLHOE BrevaT/ieHe, OKa3aHHOe Ha Hero UCTOYHUKOM;

* 0OBACHATbL ABNEHUS, MPOLLECCHI, CBA3M U OTHOLLEHUS, BbISIBASIEMblE B XOf€e MO3HaBaTe/lb-
HO N nccnegoBaTenbCKol AeAaTeNbHOCTN (MPUBOAUTL O0ObACHEHUE C M3MeHeHuem dop-
Mbl MPeACTaABNEHMUS; OOBACHATb, AeTanuampys uim obobulasn; 06bACHATbL C 3aAaHHON
TOYKN 3pEeHUs);

* BbISBMATb U HA3bIBaTb MPUUYUHLI COOLITUSA, ABMIEHUS, B TOM 4YncC/le BO3MOXHble/Hanbonee
BEPOSATHbIE MPUYMHbI, BO3MOXHblE MOCNEACTBUS 3a[aHHOW MNPUYMHBLI, CAMOCTOSITE/IbHO
OCyLLEeCTBAS NPUUYNUHHO-CNEACTBEHHbIA aHaIn3;

» fenatb BbIBO4 HA OCHOBE KPUTUYECKOr0 aHa/iM3a pas3HbiX TOYEK 3peHus, NoATBEpPXAaTb
BbIBOJ, COOCTBEHHOI aprymeHTauueil Win camocTosAATe/IbHO MOTYYEHHbIMU AaHHbLIMMU.

2. YMeHuve co3fgaBatb, NPUMEHATb U Npeobpa3oBbiBaTh 3HAKM U CUMBOJIbI, MOAE/IN N CXEMbI

ONs peleHns y4yebHbIX 1 NO3HaBaTebHbIX 3a4ad.

O6yyarLLniica CMOXeT:

» 0603HayaTb CUMBOJIOM W 3HAKOM MpegMeT U/Unun ABIEHUE;

» onpefenaTb IOTMYECKNE CBA3N MexAy npegmetramu n/mnun saeneHnsMmn, 0603Havatb gaH-
Hble SIOTMYecKue CBS3M C MOMOLLbI0O 3HAKOB B CXEME;



3.

co3faBaTb abCTpaKTHbI WK peasbHbI 06pa3 npeameTa U/Mnu SABAEHWUS;

CTPOUTb MOAENb/CXEMY Ha OCHOBE YCNOBWUIA 3aaun n/mnu cnocoba eé pelleHus;
co3jaBaTb BepbasibHble, BELECTBEHHbIE U MH(POPMALMOHHbIE MOAENN C BbiAE/IEHNEM CY-
LLLeCTBEHHbIX XapaKTepUCTUK 06bEeKTa ANs onpefeneHus cnocoba pelleHus 3agadn B CO-
OTBETCTBUU C cMTyaLmeir;

npeo6pa3oBbiBaTb MOAENN C LEeNbio BbISABIEHMA 06LWMX 3aKOHOB, onpefensowmnx gaH-
HYI0 NpeaMeTHY 06/1acTb;

nepeBoANTb CNOXHYIO MO cocTaBy (MHOroacnekTHyl) WHgopMauuio U3 rpacuyeckoro
nnn hopMasiM30BaHHOro (CMMBOJIBHOIO) NpeacTaBeHnss B TEKCTOBOE Y HA0B6OPOT;
CTPOUTbL CXEMY, /TTOPUTM AEeWCTBUS, UCMPaBASTbL WM BOCCTaHaBNMBaTb HEN3BECTHbINA pa-
Hee a/IropMTM Ha OCHOBE MMERLWEerocs 3HaHus 06 06bEKTe, K KOTOPOMY NMpUMEHSEeTCH
anropuTmM;

CTPOUTb AOKa3aTesbCTBO: NPSAMOE, KOCBEHHOE, OT NPOTUBHOIO;
aHannanposaTb/pednekcupoBaTtb ONbIT pa3paboTkn 1 peannsauum yuyebHOro npoekTa,
nccnegoBaHns (TEOPETUYECKOr0, 3MMNMPMUYECKOr0) Ha OCHOBE MPEeAJ/IOXKEHHON npobiem-
HOW cuTyauuun, NOCTaB/IEHHON UenM n/Mnun 3afaHHbIX KPUTEPUEB OLLEHKN npoaykTal/pe-
3ynbTara.

CMbICNI0BOE UTEHMe.

O6yyarLLniica CMOXeT:

4.

HaxoauTb B TEKCTe Tpebyemyto nHdopmaunio (B COOTBETCTBUM C LENSIMX CBOE AesTeslb-
HOCTW);

OpPMEHTMPOBATLCA B COAEPXXaHUWN TEKCTa, MOHMMATb LETOCTHbIA CMbIC/T TEKCTa, CTPYKTY-
pupoBaThb TEKCT;

ycTaHaB/MBaTb B3aMMOCBSA3b OMUCAHHbIX B TEKCTE COOLITUIA, IBNIEHWIA, NPOLLECCOB;
pe3loMupoBaThb FaBHY UAEH TEKCTA,;

KPUTMYECKM OLEeHMBaTb codepxaHne 1 popmMy TekcTa.

dopMupoBaHne 1 pa3BUTUE 3KONOTMUYECKOTO MbILLIEHUS, YMEHNE NPUMEHSTb €ro B Mo-

3HaBaTeNbHON, KOMMYHUKATUBHOM, COUMaNbHOW MNpakTuKe M npodeccuoHanbHOW opueHTa-

umn.

Obyyatouuniica CMOoXeT:

5.

onpeaensaATb CBOE OTHOLLUEHMEe K MPUPOLHOI cpefe;

aHann3MpoBaTb B/IMSAHME 3KO0MMYECKMX hakTOpPoB Ha cpefy 06MTaHUsA XMBbIX OpPraHns-
MOB;

NPOBOANTL MPUYMHHBIA N BEPOATHOCTHBI aHa/IN3 3KONOTMYECKUX CUTYaUNid;
NPOrHO3MpoBaTb M3MEHEHUS CUTyauun Npu CMeHe AeicTBUS Oof4HOro daktopa Ha geit-
CTBME ApYyroro gakropa;

pacnpocTpaHAaTb 3KOIOTUYECKME 3HAHUS U y4acTBOBaThb B MPaKTUYECKMX Aenax no 3awm-
Te OKpyXatlowei cpefbl;

BblpaXaTb CBOE OTHOLUEHME K NPUPoAEe Yepe3 PUCYHKWU, COUUMHEHUSA, MOAE/N, NPOEKTHbIE
paboThl.

PasButve MoTuBaLMU K OBNAAEHUI0 KyNbTypoi akTMBHOIO MCNOSb30BaHWS cnoBapei u

OPYTMX MONCKOBbIX CUCTEM.
O6yyarLLniica CMOXEeT:

onpeaensitb HEO6X0AMMble K/OUYEBbIE MOMCKOBbLIE C/I0BA U 3anpoChl;

OCYLLLECTBNSATb B3aMMOAEWNCTBNE C 3IEKTPOHHLIMY MOUCKOBLIMU CUCTEMaMU, CNIOBapPSIMU;
thopmMmpoBaTb MHOXECTBEHHYIO BbIGOPKY M3 MOWCKOBbLIX MCTOYHMKOB A1 06bEKTUBU3A-
UMN pe3ynbTaToB NOUCKA;

COOTHOCUTb MOMyYeHHble pe3yNbTaTbl NOWCKA CO CBOEWN AEATENIbHOCTbIO.



KoMMyHuKaTnBHble YY1

1 YMeHue opraHn3oBbIBaTb y4e6HOe COTPYAHMYECTBO U COBMECTHYI AEATE/IbHOCTb C Yuu-
TeNeM ¥ CBEpPCTHMKaMM; paboTaTb MHAMBMAYa/IbHO M B rpynne: HaxoAuTb obuiee pelueHne u
paspeluaTtb KOH(/IMKTbI Ha OCHOBE COr/1acoBaHMsl MO3WUMIA U y4éTa MHTEpecoB; hopMynupo-

BaTh,

aprymeHTMpoBaTbh U OTCTanmBaTb CBOE MHEHMe.

Obyuatowuniica CMoXerT:

2.

onpeaensitb BO3MOXHble PO/IN B COBMECTHOWN AeATENbHOCTY;

urpatb onpefenéHHy0 posib B COBMECTHOWN AeATe/IbHOCTMH;

NpYHUMaTbL NO3MLUMI0 cobecedHNKa, NOHMMas MO3NLMI0 APYroro, pasmyaTb B €ro peyn: MHe-
Hue (TOUKY 3peHust), AokasaTenbCTBO (apryMeHTbl), dakTbl; rMnoTe3bl, aKCUOMbI, TEOPUU;
onpeAensTb CBOU AeNCTBUA M AelCTBUSA NapTHEpa, KOTopble crnocobcTBOBanM wnu npe-
NATCTBOBA/IN NPOAYKTUBHON KOMMYHUKaLNW;

CTPOUTb NO3UTMBHbIE OTHOLLEHNS B MPOLLECCE YYEOHON 1 NO3HABATE/IbHON AeATEe/IbHOCTMY;
KOPPEKTHO M apryMeHTUPOBaHHO OTCTanBaTb CBOK TOUKY 3pEHUS, B AUCKYCCUN YMETb Bbl-
[ABUraTb KOHTpaprymMmeHThbl, nepedpasnpoBatb CBOK MbIC/b (BNageHne MexaHn3MoM 3KBU-
Ba/IEHTHbIX 3aMeH);

KPUTUYECKM OTHOCUTBLCH K COOCTBEHHOMY MHEHWI0, C AOCTOMHCTBOM MpU3HaBaTb OLUU-
60YHOCTb CBOEr0 MHEHUs (EC/IN OHO TaKOBO) M KOPPEKTUPOBATb €ro;

npegnaraTb anbTEpHATUBHOE pelleHne B KOHIMKTHOW cuTyauum;

BblAENATb 0OLLYI0 TOUKY 3peHUs B AUCKYCCUu;

JoroBapuBaTbCs 0 nNpaBu/iax U Bonpocax Ansa o6CcyXaeHns B COOTBETCTBMM C NOCTaB/IEH-
HOW nepepg rpynnoi 3agavei;

OpraHM3o0BbIBaTb YYe6HOE B3anMMOAeicTBME B rpynne (onpeaensitb o6uiMe uenu, pacnpe-
[ensiTb ponu, goroBapmeaTbCa Apyr ¢ APYrom U T. 4.);

YCTPaHATb B paMKax guasnora paspbiBbl B KOMMYHWKaLWKW, 06YC/10B/IEHHbIE HEMOHUMAaHK-
eM/HenpuaTmeM Co CTOPOHbI cobecefHUKa 3a4auun, QOPMbl UAN COAEPXaHUA ananora.
YMeHve 0CO3HaHHO MCNoNb30BaTh peyeBble CpencTBa B COOTBETCTBUM C 3ajadveli KOMMYy-

HUKaUUN 0N BbIpa@XEHUS CBOMX YyBCTB, MbIC/ieli 1 NOTpe6GHOCTel ANa NAaHMpPOBaHUs u pery-
NSauMnM cBOel AesATesIbHOCTU; BNafeHne YCTHOW U MUCbMEHHON peybld, MOHOJIOTMYECKOW KOH-
TEKCTHON peyblo.

Ob6yyaroLniica CMOXeT:

onpenenaTb 3afa4yy KOMMYH/UKaUMM U B COOTBETCTBUU C Hell oTOrpaTth peyeBble CPeacTBa,;
oTOMpaTb M UCMO/Mb30BaTb peyeBble cCpefcTBa B npouecce KOMMYHUKaUUW C APYTrMMU
nogbmMu (ananor B nape, B Masoi rpynne u T. A.);

npeacTaBnsATb B YCTHOW WM NUCbMEHHOW (hopme pa3BEPHYTLIA NnaH COOCTBEHHOWN Aes-
Te/bHOCTY;

cobnogatb HOpMbl NYGAUYHOW peyn, perraMeHT B MOHOJIOre W AUCKYCCUU B COOTBET-
CTBUM C KOMMYHUKATUBHOW 3agaqvel;

BblCKa3blBaTb M 0O60CHOBbLIBaTb MHEHUE (CyXAeHue) U 3anpalmBarb MHEHMe napTHépa B
pamkax guanora,

NpUHUMaThL peLleHre B X0Ae Auanora u corfacosbiBaTh €ro ¢ cobeceHNKOM;

co3faBaTb MUCbMEHHblE KAUWWPOBAHHbIE U OPUTMHAJIbHBLIE TEKCTbl C WCMO/Ib30BaHUEM
HEeo6X0AUMbIX peyeBbIX CPEeACTB;

ncnonb3oBaTtb BepbasbHble cpeAcTBa (CcpeAcTBa JIOTMYECKON CBA3W) ANS BblAeneHus
CMbIC/10BbIX G/TOKOB CBOEr0 BbICTYMN/IEHUS;

ncnosb3oBaTb HeBepbasibHble CpeAcTBa WUAM HarfsgHble mMatepuasbl, NoAroTOBMAEHHbIe/
oTO6paHHble Noj PYKOBOACTBOM YyuuTens;

Jenatb OLEeHOYHbIN BbIBOA O OOCTUXEHUM Lenn KOMMyHMKauumM HenocpencTBeHHO nocne
3aBepLUeHNss KOMMYHUKATUBHOIO KOHTakTa M 060CHOBLIBaTL €ro.



3.

dopmMupoBaHe 1 pa3BuTe KOMMNETEHTHOCTM B 06/1aCTV MCNO/Ib30BaHNSA UH(OPMALMOH-

HO-KOMMYHUKaLUWOHHbIX TexHoNoruii (ganee — WKT).
O6yyarLLniica CMOXET:

ueneHanpaB/ieHHO WCKaTb U UCNONb30BaTb MHM(OpPMaUUOHHbIE pecypchbl, HeobxoauMble
0N pelweHnsa y4ebHbIX U NpakTUYeckux 3agady, ¢ nomoulblo cpeacts UKT,;

BblOMpaTb, CTPOUTL W UCMO/b30BaTb afekBaTHyl0 MHMOPMALUOHHYI0 MoJesb ANS nepe-
Jaun CBOMX MbIC/E cpeAcTBaMy eCTEeCTBEHHbIX U (hOPMasibHbIX S3bIKOB B COOTBETCTBUM
C YCNOBUAMU KOMMYHUKaLMNK;

BblAENATb MH(POPMALMOHHBIA acnekT 3ajayn, onepupoBaTb AaHHbIMU, UCMOb30BATb MO-
Jenb pelleHns 3agaqu;

MCnosib30BaTh KOMMbIOTEPHbIE TEXHONOIMY (BKOYas BbIOOP afleKBaTHbIX 3afa4e UHCTPY-
MeHTa/IbHbIX MPOorpamMmHo-annapaTHbIX CPeacTB U CEPBUCOB) AN pelleHusa nHgopmalum-
OHHbIX 1 KOMMYHUKALMOHHbIX Y4ebHbIX 3a4a4, B TOM YniC/e: BblYUC/EHWE, HanucaHue nu-
CEeM, COYMHEHNI, A0KNaA0B, pedepaToB, co3aaHne npe3eHTauuin n ap.;

ncnosib3oBatb MHOPMAaLMI0 ¢ YYETOM 3TUUYECKUX U NPAaBOBbLIX HOPM;

co3jaBaTb MH(OPMALMOHHbIE pecypcbl Ppa3HOro Tuna u oas pasHbiX ayautopuii, cobto-
0aTb NMHPOPMALNOHHYI TUTMEHY U NMpaBuna MHRPOPMaLNOHHOW 6e30NacHOCTH.

MpegMeTHble pe3ynbTaThbl

O6yyvatoLwuiicss nNonyuymT BO3MOXHOCTb AN (DOPMUPOBAHMS cneayruwmx npeamMeTHbIX pe-
3y/NbTaToB:

3HaHMA 0 NPUPOAEe BaXKHEeNWNX PU3NYECcKMX ABNEHNA OKpYXalLwero Mmpa u NnoHMMaHmue
CMbIC/1a hU3NYECKNX 3aKOHOB, PACKPbIBAIOLWUNX CBSA3b U3YUYEHHbIX SABIEHUIA;

YMEHUS NoMb30BaTbCA METO4aMM Hay4YHOro UCCMefOBaHus SB/IEHUA Npupoabl, NPOBO-
ONTb HaGMAEHNS, NIAaHUPOBAaTb U BbINOHATL 3KCMEPUMEHTHI, 0bpabaTeiBaTe pe3y/ibTa-
Tbl M3MEPEHUIA, NpeacTaBATh pe3ynbTaTbl U3MEPEHUA C NOMOLLbIO Tabnuy, rpadukos u
dopmysn, o6HapyXmBaTb 3aBUCUMOCTUM Mexay (U3NYeckumm BeENUYUHAMU, OOBACHATb
noflydeHHble pe3ynbTaTbl U AeNaTb BbIBOAbI, OLEHUBaTb rPaHuLbl NOrpeLHocTel pesy/ib-
TaToB M3MEpPEHMWIA;

YMEHUS MPUMEHATb TeopeTudeckme 3HaHusa Mo (pr3nKe Ha MpakTuke, pewatb usmde-
CKMe 3a4a4yu Ha NPUMEHEHMNE MOJTyYEHHbIX 3HaHWN;

YMEHUS N HaBblKU MPUMEHSITb MOJSIyYEHHble 3HAHUA 471 0O0BSACHEHUS MNPUHLMNOB AeW-
CTBMS BaXKHENLINX TEXHUYECKMX YCTPOWCTB, pEeLleHMs NMpaKTU4eckux 3adady NnoBcejHeB-
HOW Xu3Hu, obecnevyeHms 6e30NMacHOCTU CBOEN XW3HU, paLMOoHa/IbHONO NPUPOAONOJb-
30BaHMA 1 OXpaHbl OKpYXatLLen cpeqpl;

thopmupoBaHne yb6exneHns B 3aKOHOMEPHOW CBA3M M NMO3HABAEMOCTU SIBAIEHWI NpUpO-
[bl, B OOGbEKTMBHOCTM HAYYHOTO 3HAHUSA, B BbICOKOI LLEHHOCTM HayKu B PasBUTUM MaTepu-
afbHOWM N AYXOBHOW KyNbTypbl NOAEN;

pasBuMTME TEOPETUYECKOrO MbIWIEHNSS HA OCHOBE (DOPMUPOBAHMA YMEHWIA ycTaHaB/u-
BaTb (haKTbl, pa3nnyatb MNPUYUHbI U CNEACTBUSA, CTPOUTL MOLENM W BblABUraTb rMNoTessbl,
OTbICK/MBaTbL M DOPMYIMpPOBaTh AOKa3aTe/lbCTBa BbIABMHYTbLIX TMNOTE3, BbIBOAMTL U3 3KC-
neprMeHTasbHbIX (DAKTOB 1 TEOPETUUYECKNX Mogeseli (hu3nyeckme 3aKoHbl;
KOMMYHVKATVBHbIE YMEHUsl: AOoKnafbiBaTb O pes3y/ibTaTax CBOEro MCCnefoBaHus, yva-
CTBOBaTb B AMCKYCCUMW, KPaTKO U TOYHO OTBEYaTb Ha BOMPOCHLI, MCMOMb30BaTb CMpaBOoY-
HYI0 UTepaTypy 1 Apyrne MCTOUHUKU UHOopMaLun.

BaxHo!

MpeaMeTHble pesynbTaTbl 06yYeHUsi (hu3nKe B OCHOBHOIN LUKO/Ee MpeAcTaBfeHbl B CO-
AepXaHuyn Kypca no Temam.



®opMbl KOHTPOS

B nocobun npegnaratoTcs NpuUMepHble BapvaHTbl NTOTOBbIX KOHTPOJ/IbHbLIX PaboT K Kypcam
pu3nkn 7 n 9 Knaccos, KOHTPONbHas paboTa No Teme «TennoBble ABAEHUS» (KYPC (OU3NKK
8 knacca), paspaboTtaHHble B dhopmare O3 u ncnonb3yemble aBTopamu nNpu obyyeHun yya-
wnxca. Kaxagplih yuntesnb MOXET BOCNO/1b30BaTbCA BapuaHTamu, B3ATbIMW U3 APYTMX NOCOOWUI
NAN COCTaB/IEHHbIMW CaAMOCTOATENBHO.

MToroBas KOHTposibHasa paboTta no pmanke
B popmate O3 (7 knacc)

1. Kakoe 13 nepeyncrieHHbIX HUXe c/i0B 0603HavaeT hmusnyeckoe sBneHue?
1) cBUHey, 3) antoMUHWIA
2) KuneHue 4) kapaHpaL

2. AnvHa, naowagb, 06bEM — 3TO

1) kayecTBa Tena

2) dom3nyeckme CBOICTBa Tena

3) hm3nyeckme BeNMUUHbI, XapaKTepusylowme pasmMepbl Tena
4) BelyecTBa, U3 KOTOPbIX COCTOUT TeNo

3. K dm3smyeckum Tenam OTHOCUTCS
1) monoko 3) caxap
2) rnvHa 4) nbhKK

4. Onpegenute npegen M3MepeHns MeH3ypkn (puc. 1), ueHy geneHns n o6b-
€M XNAKOCTU, HA/IUTON B MEH3YPKY.
1) 40 mn; 1mn; 32 Mn
2) 40 mn1; 1 mn; 33 mn
3) 40 Mmn; 2 m; 34 mn
4) 40 mn; 2 mn; 32 MmN Puc »

MeH3ypka
5. lNpu HarpeBaHUN CBUHLLOBOTO LWapuka
1) yBenmumBaeTcs 06LEM MOJIEKYN CBMHLA
2) yBenuMumnBaeTCcsa cpefHee paccTostHAe MexXay MosieKynamm
3) yMeHbLIaeTcs 06bEM MOJIEKY CBUHLA
4) yMeHbLIAeTCA CpefiHee pacCcTosHUE MeXAy MOoJieKynamu

6. PaccuuTtaiiTe CKOpoCcTb paBHOMEPHOrO ABMXEHMS BO3AYLUHOrO Wapuka, ecnn 3a 1,5 MuH
OH nponeten 540 m.

1) 5m/c 3) 54 m/c

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

7. Yto npomcxogmuT C Te/IOM, Ha KOTOPOE He AeNCTBYIOT apyrve Tena?
1) Ecnu oHO ABuranocb, TO OCTaHaB/MBaeTCs

2) Ecnm oHO HaxoguTcs B NOKoe, TO NpUXoauT B ABUXEHWEe

3) OHO 60 NoKOUTCS, MNBO ABMXKETCA PaABHOMEPHO U NPSMOJSIMHENHO
4) MNpaBWAbHOro OTBETA HET



8. YCTaHOBUTE COOTBETCTBME MeEXAY npuGopamu U (U3NYECKMMU BeNYMHAMU, KOTOpble

OHU U3MepsIoT. K KaAoi no3uummn n3 nepBoro ctonbua nog6éepute COOTBETCTBYIOLLYHO MO3U-
L0 M3 BTOPOrO.

Mpunbopbl P un3nyeckne BesIMYNHBLI
A) Bechl 1) Cuna
B) AuHamomeTp 2) CkopocTb
B) MaHomeTp 3) Macca
4) O6bEM

5) AaBneHue

3anuwunTe B Tabnnuy BbibpaHHble LMdpPbl NO4 COOTBETCTBYOLWUMMN BYKBAMMU.

A b B

9. Kopo6ka o6bémom 30 x 45 x 20 cm 3anonHeHa caxapoM-padpuHagom. Ero macca 43 200 .
Yemy paBHa N/IOTHOCTbL caxapa?

OTBEeT: r‘cm3.

10. Yemy paBeH MoAy/b CUMbl TSHXKECTU, AeCTBYIOLLEN HA MELIOK KapTodens Maccoi 50 kr?

)50 H 3) 5000 H

2) 100 H 4) 500 H

11. B 6aHKy BbICOTON 25 CM OOBEPXYy Ha/AMTO MalUMHHOE Macno. [10THOCTb MallMHHOIO
mMacna paBHa 900 kr/m 3. Kakoe gaBneHne OHO OKa3blBaeT Ha AHO 6aHKn?

OtBerT: Kla.

12. Kakne akcnepuMeHTbl, N3060paXKEHHbIE HA PUCYHKe 2, CBMAETE/NbCTBYOT O AENCTBUM 3a-

KoHa lMackanna?

Puc. 2. Pa3nnyHble akcnepuMeHTbl

1) Ne 1; Ne 2 3) Ne 1; Ne 4
2) Ne 1; Ne 3 4) Ne 3; Ne 4

13. HaiguTte monynb apxumefoBOi cuibl, KoTopas 6yaeT AeicTBoBaTb Ha MpaMOpPHYO Mau-
Ty pasamepom 1x 0,5 x 0,1 M, MONHOCTBLIO MOrPYXXEHHYIO B BOAY.

1) 1000 H 3) 500 H

2) 100 H 4) 10 kH



14. Bbluncnnte paboTy, KOTOpYyH MPOU3BOAUT CafoBoA, NpuKiadbiBas K Tauke C 3eMNéi
cuny, Mmoaynb KoTopoit paBeH 25 H, n nepemelwjan eé Ha pacctosiHue 20 M.

1) 25 Ox 3) 0,5 kX
2) 50 kOx 4) 50 Ox
15. Poblyar (puc. 3) HaxoauTca B paBHOBecun A B

nopg aeiictenem AByx cun. Moaynb cunbl F1= 6 H.
Uemy paBeH moaynb cunbl F2, ecnu anvHa pblya-
ra pasHa 25 cm, a nne4yo cwunbl F1l coctasns-
et 15 cm?
)01 H
2)3,6 H
3)9H Puc. 3. Pblyar
4) 12H

"F2

OT1BEThHI

Ne 3apanma 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
OrtBet 2 3 4 3 2 2 3 35 16 4 2250 2 3 3 3

KpuTepun oueHuBaHns
3agaHua Ne 8, 9, 11 oueHuBatoTca B 2 6anna, a octanbHble — B 1 6ann. Mtoro 3a paborty:
18 6annos.

OueHka «2» «3» «4» «5»

Jvana3oH 6annos 0-7 8— 1 12- 15 16— 18

KoHTponbHasa paboTa no Teme «TennoBble ABMEHUA»
B popmate O3 (8 knacc)

BapuaHT 1

1. Bnarogapsi Kakomy By Tenjonepegayun (MPevmyLLecTBEHHO) BNeTHUIA AeHb HarpeBaeT-
Cc4 Boga B BOgOEMax?

1) KoHBeKuuns 3) N3ny4yeHune

2) TennonpoBOAHOCTb 4) KOHBEKUMS N U3nyyeHme

2. MeTtannuueckuin 6pycok maccoin 400 r HarpeBatoT oT 20 go 25 °C. Onpegenute yaenb-
HYI0 TENN0EMKOCTb MeTasl/1a, U3 KOTOPOro M3roToBfnieH 6pyCcoK, ecnn Ha ero HarpeBaHue 3aTpa-
TUN KOJIMYECTBO TeNAoTbl, paBHoe 760 .

1) 0,38 Ox/(kr «°C) 3) 380 O x/(kr «°C)
2) 760 Ox/(Kr «°C) 4) 2000 O /(Kr *°C)
3. Kakoe KonnuyecTBo TennoTbl NoTpebyeTca ans nnaesneHuns 40 r 6en0ro vyryHa, HarpeTo-

ro o Temnepatypbl MfaBfeHUA? YaenbHad TennoTa nnaBfeHuMs 6enoro 4vyryHa pasHa
14 « 104 4 x/Kr.

1) 3,5 kOx 3) 10 kX

2) 5,6 kx 4) 18 kX



4. Ha pucyHke 1 n3o6paxeéH rpadpMk 3aBUCUMOCTU TEM-
nepatypbl HajpTa/iIMHa OT BpPEMEHW NpW ero HarpeBaHuu u
oxnaxgaeHun. B HayasbHbIN MOMEHT BpeMeHU HaTa/IuH Ha-
xoauncs B TBEPAOM cocTosHuU. Kakaa 13 Touek rpadmka
COOTBETCTBYET Haya/ly oTBepAeBaHua HadTannHa?

)2 2)4 3)5 4) 6

5. OTHOCUTEeNIbHAaA BNAXXHOCTb BO34yXa B NOMELLEHUN paB-
Ha 60 %. Pa3HOCTb B MoKasaHUAX Cyxoro v BMaXHOro Tepmo-
MeTpa cocTtasnigeT 4 °C. /cnonb3ya ncuxpoMeTpuyeckyro Ta-
6nmuy (puc. 2), onpegennte nokasaHme Cyxoro TepMmomeTpa.

McHXpUMCTpHYecKas Tabnumua

Puc. 1 MNpadmk 3aBUCMMOCTH
Temneparypbl HagTa/MHa
OT BPEMEHW NpU ero HarpesaHun
N OXNaxXaeHUN

Mokaza* Pa3HoCTb nmokasaHui CyX0Oro un BJ/1aXXHOro tepmMmomMeTpa

HUa cyxo- o 1 2 3 4 5 0 . & 9

ro TepHO’

MeTpa, °C OTHOCUTENIbHAsA BJI2DKHOCTL %
10 100 8s 76 54 44 34 24 n 5
12 100 69 M  ee 57 48 36 29 20 11
14 100 89 79 70 60 51 42 34 25 17
16 100 DO 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 ¥y2 80 76 68 61 54 47 40 34

Puc. 2. McuxpomeTpunyeckas Tabnvua

1) 18°C 2) 14°C 3) 10°C 4) 6°C

6. Yemy paseH K[ napoBoii TypOWHbI, €C/iM NOJSlyYeHHOEe €K KOSIMYEeCTBO TennoTbl paBHO

1000 MOy, a none3Has paboTa coctasnset 400 MOx?
4% 2) 25 % 3) 40 % 4) 60 %

7. YCTaHOB/TE COOTBETCTBME MexAay (huamyeckumu BenvunHamu v cpopmysiamum, no KoTo-
pbIM 3TV BENMYMHbI onpeaenstoTcs. K Kaxaol no3uumm m3 nepeoro ctonbua nogbepuTte cooT-

BETCTBYIOLLYIO MO3ULMIO 13 BTOPOTO.

dun3nyeckme BeJIMYNHLI

A) KonnuyecTtBo TennoTthbl, Heo6xoamMmoe ans napoob-
pa3oBaHusa XNAKOCTH

B) YaenobHas TennoTta cropaHusa Tonsvea

B) KonuuectBo TennoThl, BbigensemMoe npu oxnaxage-
HUM BellecTBa

PopmMynbl

Q
VN

2) gAt
3) cmAt

4m
5) Lm

3anuwunte B Tabnuuy BblbpaHHble UUAIPLI NOL COOTBETCTBYIOWMUMUN ByKBaMMU.

A b B



8. B cTakaH kanopumeTpa, cogepxawmini 177 r BoApbl, ONYCTUAN KyCOK fbAa, UMEBLUWIA TEM-
nepatypy 0 °C. HavanbHasa TemnepaTtypa KanopumeTpa c Bogoii paBHa 45 °C. Nocne Toro Kak
BECb M€/ pacTtas, Temnepartypa BOAbl U KanopumeTpa cTana pasBHoit 5 °C. Onpegenvite maccy
nbfa. TennoéMKOCTbIO KanopumeTpa npeHebpeub. YAenoHas Ten0EMKOCTb BOAbl paBHa
4200 O x/(kr «°C), ygenbHasa Tennota nnasneHuns nobga — 330 KOX/KT.

OtBerT: KT.

BapunaHT 2

1. B MeTa/I/IM4ECKOM CTepXXHe Tensionepejaya OCyLecTBNAETCA NMPenmMyLlecTBEHHO NyTéM
1)m3nyyeHus 3)TennonpoBOAHOCTH

2 ) KOHBEKLUM 4)n3nyyeHus n KOHBEKLUN

2. [nsa HarpeBaHus antoMuHMeBOoro 6pycka maccoit 100 r ot 120 go 140 °C notpeboBanochb

KO/INYeCTBO TemnsioThl, paBHoe 1800 [x. Onpegenute No 3TUM LAHHLIM YAE/IbHY0 TEn0ém-
KOCTb a/lloMUHNA.

1) 0,9 Ax/(kr *°C) 3) 360 Ox/(Kr «°C)
2) 9 O x/(kr «°C) 4) 900 A>/(kr «°C)
3. Kakoe Konn4ecTBO TEM/OThl BbiAENUTCS NpU Kpuctannusauumn cepebpa maccoii 10 r, ec-

1 cepebpo HaxoauTcs Mpu TemnepaType nnaefeHns? YaenbHasa Tennota nnaeneHus cepebpa
paBHa 88 K x/Kr.

1) 880 000 Ox 3) 880 Ox

2) 8,8 kx 4) 88 k[

4. Ha pucyHke 1 npegctaBneH rpacuk 3aBMCMMOCTU TEM-
nepartypbl aypa 0T BPEMEHU NPU ero HarpeBaHuu 1 OXJ1ax-
AeHUN. B HauvaslbHbIii MOMEHT 3(hUpP HaxoAWNCH B XWAKOM
cocTosHMU. Kakasd Touka rpagmka COOTBETCTBYeT Haudasny
npouecca KuneHus agumpa?

D1 2)2 3)5 1) 6

5. C nomolblo NCUXpoMeTpuyeckoin Tabnuubl (puc. 2) Puc. 1 padmk 3aB/CAMOCTU
onpeaennte NokKasaHus B/I@XXHOrO TepMOMETpa, ecnn TemMne- TEMnepaTypbl ampa
patypa B nomelieHnn pasHa 16 °C, a oTHOocuTeNbHas Bnax-  OT BPEMEHW TP €ro HarpesaHin
HOCTb BO3/yxa cocTasnseT 62 %. 1 OXnaxaeHn

MNcuxpomMeTpudeckas Tabnuua

MNokasa™ Pa3HOCTb MokKasaHWil Cyxoro 1 B/1I2>KHOro TepmomeTpa

HUA Cyxo- o 1 2 3 4 5 0 T 8 9

ro Tepmo-

mMeTpa, °C CTHoCcuTeNIbHaA BaXHOCTb %
10 100 88 76 e& 54 44 34 24 14 5
12 tOo 89 78 68 57 48 36 29 20 11
7 100 89 79 70 60 51 42 34 25 17
16 00 90 til 71 62 54 45 37 30 22
18 100 91 82 73 65 56 49 41 34 27
20 100 31 as 74 66 59 51 44 37 30
22 100 92 83 76 68 61 54 47 40 34

Puc. 2. McuxpomeTpunyeckas Tabavua
1) 20 °C 2) 22 °C 3) 12°C 4) 16 °C

B cogepxaHue 43



6. Pabouee Teno TennoBOi MaluMHbI NOMYYUN0 OT HarpeBaTens KOSIM4YecTBO TensoTbl, paBs-
Hoe 70 kK. Tpn aTOM XONO4UIBbHUKY NepefaHo KoM4YecTBOo TensioThl, paBHoe 52,5 k. K4,
Takol MallnHbl paBeH

D) 17% 2) 175% 3) 25 % 4) >100 %

7. YCTaHOBWTE COOTBETCTBME MexAay (huamyeckumu BenvunHamu v cpopmynamum, no KoTo-
pbIM 3TV BENMYMHbI onpeaenstoTcs. K Kaxaol no3uumm m3 nepeoro ctonbua nogbepute cooT-
BETCTBYHOLLYIO MO3ULMIO U3 BTOPOTO.

dunsnyeckne BeIMUYNHLI dopmyibl
A) KonunyecTtBo TennoTbl, Heo6xognmoe g/ Napooob-
pa3oBaHUs XWUAKOCTM D,
B) YaenbHas TennoTta nnas/fieHus BellecTBa 2L
m
B) KonuyecTBo TennoThl, BblAendaemMoe npu oxnaxage- )
HUM BellecTBa 3) gAt
4Hm
5) cmAt

3anuwunte B Tabnuuy BblbpaHHble LUUAIPLI NOL COOTBETCTBYOLWMUMUN ByKBaMMU.

A b B

8. TBEpAblIA HahTaNIMH HaX0AMUTCA B TEM/IOM30/MPOBAHHOM cocyae npu Temnepatype 80 °C.

B cocyn HanusaloT pacnnas/fieHHbld HadpTannH maccoil 600 1, HayasibHas Temnepartypa KoTopo-
ro paeHa 100 °C. C HeKOTOpPOro MOMEHTa BPEMEHM KyCOYKM HadhTanvHa B cocyge nepecraroT
NnnaBUTbCA, a Macca XWAKOro HadtanuHa cTtaHoBuTCcSA paBHoi 700 r. Mo pesynbTatam 3TOro
JKCMnepuMeHTa onpegenuTe yaenbHy TEN0EMKOCTb XUAKOI0 HaTa/iMHa. YaenbHaa Tensora
nnasneHus HaptannHa pasHal50 k[ X/Kr, a ero Temnepatypa nnasnenna — 80 °C.

OT1BeThHI
BapuaHT 1
Ne 3agaHms 1 2 3 4 5 6 7 8
OreeT 3 3 2 3 2 3 513 ~ 0,085 kr
BapuaHT 2
Ne 3agaHms 1 2 3 4 5 6 7 8
OtBet 3 4 3 2 3 3 215 1250

Lox/(kr «°C)

Kputepun oyeHnBaHus
3agaHue Ne 7 oueHumBaeTcs B 2 6anna, 3agaHnme Ne 8 — B 3 6Ganna, a octajibHble 3aja-
HuMa — B 16ann. Ntoro 3a paboty: 11 6annos.

OueHka «2» «3» «4» «5»
Jvrana3oH 6a1nos 0- 4 5- 6 7-9 10- 1



NToroBas KoHTpoNnbHas pabota no usnke

B popmate O3 (9 knacc)

1. YcTaHoBUTE COOTBETCTBME MeXAYy (PU3NYECKUMU MOHATUAMU U UX NpumMepamMu, Nno KOTOo-
pbiM 3TN BenMuUMHbI onpegensoTcs. K KaxAon no3vumm us nepeoro cronéua nogbdepute cooT-
BETCTBYIOLLYIO MO3ULMIO U3 BTOPOTO.

P ur3nyeckne NOHATUA Mpumepsl

A) ®u3mnyeckasa senuurHa 1) NHepumnanbHas cuctema oTcyéTta

B) ®u3nyeckoe sBneHue 2) Bcem Tenam 3emnst B6IU3N CBOER NOBEPXHO-
B) ®un3nyeckunii 3aKoH CTK coobulaeT oAnHaKoBOe yCKopeHune
(3aKOHOMEPHOCTb) 3) Msu, BbINyWEHHbIA U3 PyK, NagaeT Ha 3eMJI0

4) CekyHgomep
5) CpegHsasa CKoOpocTb

3anuwunTe B Tabnuuy BbibpaHHble LMdpPbl N04 COOTBETCTBYOLUMMN GYKBAMU.

A b B

2. Teno gBmxeTtcsa BAoNb ocn X. Ha pucyHke 1 npeactasBneH rpaduk 3aBUCMMOCTM KOOpAU-
HaTbl X 3TOr0 Tesla OT BpeMeHu t. [BWKEHW C Hambosbliel N0 MOAY/N0 CKOPOCThLH COOTBET-

CTBYET y4acToK rpaduka
1) AB 2) BC 3) CD 4) DE

3. Ha pucyHke 2 n3o6paxeHbl BEKTOP CKOPOCTW V ABWXYLLErocs Tena (MaTtepuasibHOi Tou-
KW) 1 BEKTOP Cu/bl F, aeiicTBylOW e Ha Teno, B HEKOTOPbIA MOMEHT BpeMeHu. BekTop nMnysb-

ca Tena B 3TOT MOMEHT BPEMEHU COHarnpaBieH BEKTOPY, 0603HAYEHHOMY LMdpoii
D1 2) 2 3) 3 4) 4

4. NiBa Tena, pacrnoflioXeHHble BbICOKO Haj 3eMNéi Ha OA4HOW BEpPTUKa/IM Ha PacCTOsHUU
2 M gpyr OT gpyra, HauMHalT O4HOBPEMEHHO CBOOOAHO Najatb BHWU3 6€3 Haya/lbHOW CKOPOCTYU
(puc. 3). Kak bygeT n3MeHsATbCS paccTosHMe MeXxay Tenamu BO Bpems uxX nageHuns? Cuwutalite,
4YTO HWM OAHO Teso elwé He ynano Ha 3em/o. ConpoTMBEHME BO3yXa NpeHebpeXxmumo maso.

1) PacctosiHne mexay Tenammn byaeT yBenmumBaTbCs

2) PaccTtosiHne mexay Tenamu byaeTt yMeHbLluaTbCs

3) PaccTosiHme mexay Tenamm He 6yaeT U3MeHATbCS

4) PaccTosiHMe Mexay Tenamm OyaeT cHavyasia yMeHbLUIAaTbCS, a 3aTeM He OyAeT U3MEHSITbCS

Puc. 2. BekTop ckopocTu
ABWxKyLwerocst tena (marepu-
Puc. 1 Mpadmk 3aB1CMMOCTH a/IbHOM TOUKM)N BEKTOP Puc. 3. CBobogHoe
KOOPAWHAaThI X Tena OT BpeMeHU t CWbl, AECTBYIOLLEN Ha Teno najeHve AByX Ten



5. Ha pucyHke 4 npeactaBnieH rpauk 3aBUCMMOCTU KOOPAUHATBLI X OT BpEMEHU t Anda Tena,
ABVXKyLLeroca BAOMb OCU X.

Puc. 4. I'padwK 3aBUCMOCTU KOOpAMHATbLI X
OT BpemMeHu t ana Tena, ABWXKYyLLLerocsa Baonb ocn X

Vcnonb3ya paHHble rpanMKa, Bbl6epI/ITe M3 npeannoXxXeHHoro nepeyHa nOBa BepPHbIX

YTBEPXAEHUA. YKaXXUTE UX HOMepa.
1) Moagynb nepemelyeHuns Tena 3a spemsa ot 0 A0 t3 paBeH Hyso
2) B MOMeEHT BpeMeHu t1lTeno nmeno MakcMmasbHOe YCKOpeHue
3) B MOMEHT BpeMeHn t2Teno nMeno MakCMMasibHYK No MOAY/H0 CKOPOCTb
4) MoMeHT BpemeHmn t3 cOOTBETCTBYET OCTaHOBKe Tefa
5) Ha yuactke BC Teno gsuranocb paBHOMEPHO

6. Msay maccoit 100 r 6pocuniv BepTUKa/ibHO BBEPX C NOBEPXHOCTU 3eMnn. MNogHABLWINCE Ha
BbICOTY 2 M, MS4 Hayasl NajaTb BEPTMKa/ibHO BHM3. Ha KakoW BbICOTE OTHOCUTESIbHO 3eM/IN ero
novimanu, ecnm N3BecTHO, YTO B 3TOT MOMEHT €ro KMHeTn4Yeckas aHeprusa 6bina pasHa 0,5 Ix?

ConpoTtuBrieHMeM BO3A4yxa npeHebpeusb.
D2m 2) 15m 3 1m 4)05m

7. Mpu npoBefeHUN 3KCNepuMeHTa uccrefoBanacb 3aBUCUMOCTb NPONAEHHOro TeoM ny-
TN S OT BpeMeHU t. 'padhmK Noy4YeHHON 3aBUCUMOCTI NPUBEAEH Ha PUCYHKe 5.

Puc. 5. MNpadwiK 3aBUCUMOCTM NPONAEHHOrO TE/IOM MYTU S OT BPEMEHM t



Bbibepute ABa BeEpPHbIX YTBEPXAEHUS, COOTBETCTBYIOLMX pe3y/bTataM 3TUX U3MEPEHWUIA.
YKaxkute nx Homepa.

1) CkopocTb Tena paBHa 5 m/c

2) YckopeHue Tena pasBHo 2,5 m/c2

3) Teno gsmxeTca paBHOYCKOPEHHO

4) 3a BTOPYI0 CEKYyHAY NpoigeH nytb 5 m

5) 3a naTy cekyHAy NpoigeH nyTb 25 M

A
8. Ha pucyHke 6 nokasaHbl TOHKas pacceunBato-
waa nMH3a, eé rnaBHas onTuyeckas ocb 0102, xof C ™y
nyya ceeta AAJA2 (g0 n nocne nnH3bl), a Takke
npsmasa CC|, npoxoaswas yepe3 OnTUYECKUIA LLeHTp X 1"
NH3bl. B Kakoli 13 0603HAYEHHbIX Ha PUCYHKEe TO- o1 1 oM
4yeK HaxogmuTca YOKYC NUH3bI? N
1)B Ttouke 0
2) B Touke 2 C
3) B Touke 1 Puc. 6. Xopa nyueil cBeTa B TOHKOI paccen-
4) Hu B 0AHOI U3 yKa3aHHbIX TOYEK BatoLLlel MH3e
9. Anbgha-yacTmua cocTouT us
1) 1 npoToHa 1 1HeliTpoHa 3) 2 HENTPOHOB 1 1 NpoToHa
2) 2 NpOTOHOB U 2 3/1IEKTPOHOB 4) 2 NPOTOHOB 1 2 HETPOHOB

10. Ha ypoke go13nkn yuynutenb NpoAeMOHCTPUPOBa crefylume akcnepumMmeHTsl. Mpu cBo-
604HOM MafeHUn ¢ HEKOTOPOW BbICOTbI KaMelleK AOCTMraeT NOBEpPXHOCTM nofa BbicTpee no
CPaBHEHMIO C MEPbLIWKOM. B CTeKNsHHON Tpy6GKe C OTKayaHHbIM BO3A4YXOM W Kamellek, U né-
pbIWKO NajakwT O4HOBPEMEHHO.

Kakyto(ne) runotesy(bl) MOryT BblABUHYTb YYEHUKM HA OCHOBAHWMW 3TUX HAONIOAEHNA?

A. YckopeHue, coobuiaemoe 3emnéin Teny, 3aBUCUT OT Macchl Tena.

B. Hannune atmocdepbl BAUSET Ha cCBO6GOAHOE nageHue Ten.

1) Tonbko A 3y nA, nb

2) Tonbko b 4) Hn A, Hn b

11. Y4eHUK NPOBE/T CEPUI0 3KCMEPMMEHTOB MO U3YYEHUO CWUSbl YNPYrOoCTU, BO3HUKAOLLEN
npuv noaseluvBaHUy rpy30B pasHOl MacChbl K pe3VHOBbLIM LUHYpaM pas3Hoi A/IMHbI U TOJLWMHbI.
PesynbTaTbl NpsMbIX U3MepeHuinl mMacchbl rpysa T, guameTpa NornepeyvyHoro cevyeHus wWHypa d,
€ero nepBoHayanbHON ANUHbI /0 1 yanuHeHns (/—/0), a Takke KOCBEHHble U3MePeHUst Koadhdu-
UMeHTa XECTKOCTU K NpeAcTasfeHbl B Tabnuue.

Ne

aKcnepuMeHTa T K d, mm 0 cm (/-10), cm K, H/m
1 05 3 50 5,0 100
2 05 5 100 36 140
3 05 3 100 10,0 50
4 10 3 50 10,0 100



BbibepuTe 13 NnpensioXXeHHOro NepeyHsa ABa BepHbIX YTBEPXKAEHUSA, KOTOPble COOTBETCTBY-
0T pe3ynbTaTtam NPOBeAEHHbIX 3KCMEPUMEHTa/IbHbIX N3MEPEHNIA. YKaXKUTE UX HOMepa.

1) MNpw yBennyeHun ANWHbI LWHYPa ero XECTKOCTb yBennymMBaeTcs

2) MNpu yBeNNYEHUN TOJLLNHBI LLHYPA €ro XECTKOCTb yBeNmunBaeTcs

3) YanvHeHne LWHypa He 3aBMCUT OT ero NepBoHavanbHON A/INHbI

4) XXECTKOCTb LWIHYypa He 3aBWCKT OT MaccCbl NOABELINBAEMOrO rpy3a

5) YanuHeHue wHypa 3aBuUCUT OT YNPYrmx CBOMCTB MaTepuana, M3 KOTOPOro M3roToB/ieH
nccnegyemslii obpasel,

I'IpquTa|7|Te TEKCT U BbLINMNONMHMNET 3agaHune

M3yuyeHne cnekKTpos

Bce HarpeTble Tena M3Ny4yalT 3NEKTPOMarHUTHblE BOMHbI. UTOObLI 3KCNepuUMeHTaNlbHO UC-
cnepfoBaTb 3aBUCUMOCTb UHTEHCUBHOCTU U3/Ty4EHUS OT AJIMHbI BOJIHbI, HEOOXOANMO:

1) pasfioXunTb N3Ty4eHne B CNEKTP;

2) n3mepuTb pacnpefeneHne aHeprun B CNekTpe.

AnA nonyyeHus n uccnefoBaHUA CNEKTPOB CAyXaT CrneKkTpasibHble annapatbl — CNekKTpo-
rpagpbl. Cxema NMPU3MEHHOro criekTporpacda npeacras/ieHa Ha pucyHke 7. Viccnepyemoe nsny-
yeHme nocTynaeTt cHadana B Tpyby, Ha O4HOM KOHLE KOTOPOI UMEETCH LUMpMa C Y3KOW LLesblo,
a Ha gpyrom — cob6bupatowan nuH3a L. Wenb HaxoguTtcsa B (pokyce fMH3bL. Mo3ToMy pacxoas-
WMiACS CBETOBOI My4YOK, nonajawwuii Ha SIMH3Y U3 Lenn, BbIXOAWT M3 Heé napasi/iefibHbiM
Nyykom W nagaet Ha npusmy P.

KpacHbI
duroneToBbIN

Puc. 7. Cxema npu3mMeHHOro criekTporpadga

Tak Kak pa3HbIM 4acToTaMm COOTBETCTBYIOT pasfiMyHble nokasaTtesin npefioMaeHus, To u3
Npu3Mbl BbIXOAAT NapanfiefibHble Ny4Yku pasHoro LBeTa, He coBnajalwline no HanpassiEHUIO.
OHKn nagalT Ha NnH3Y L2, Ha ¢hokyCHOM paccTosHUM OT 3TOIN NMH3blI pacnofiaraetcs 3KpaH,
MaToBOe CTeKN0 wuin dpoTonnactuHka. JinHsa L2 pokycupyeT napannefnibHble My4ykn fy4veii Ha
3KpaHe, M BMECTO OAHOro n3obpaxeHus LWwenu nosyvyaeTcsa uenbii psag nsobpaxeHuin. Kax-
[OW vacToTe (TOYHee, Y3KOMY CNeKTpaslbHOMY MHTepBasy) COOTBETCTBYET CBOE M30b6pakeHue
B BUAe LBETHOIM Nosocku. Bce aTn M306paxkeHus BMecTe M 06pas3yloT CnekTp. JHeprusa nany-
YeHWs Bbi3blBaeT HarpeBaHue Tena, NO3TOMY AOCTATOYHO U3MEPUTb TemMrepatypy Tena u no
Heli cyauMTb O KOMMYecTBe NOr/OWEHHON B eQUHULY BpeMeHW 3Heprun. B KauyecTBe 4yBCTBM-
TE/IbHOTO 3/IEMEHTA MOXHO B3SiTb TOHKYH0 MEeTa/I/INYECKY0 MIaCTUHY, MOKPbITY TOHKMM C/O-
€M CaXW, M MO HarpeBaHui NNacTUHbl CyAUTb 06 3HEpPrun MU3nyyvyeHus B AaHHOW 4YacTu crek-
Tpa.



12. Pa3noxeHne cBeTa B CMEKTp B annapare, N306paXEHHOM Ha PUCYHKe 7, OCHOBaHO Ha
1) aBneHnmn gucnepcumn ceeta

2) ABNEeHUN oTpaxeHus ceeta

3) ABNEeHUN NornoLeHnsa ceeta

4) cBOWCTBaX TOHKOWM NNH3bI

13. ABa cBMHLOBLIX Wapa maccamm T 1= 100 r n 7 2= 200 r ABUXYTCA HaBCTpeuy Apyr
Apyry co ckopoctaMmn v1= 4 m/c n v2= 5 m/c. Kakylo KNHETUYECKYID SHEeprui oyayT umeTb
Wwapbl nocne nx abCoNTHO HEYynpyroro coygapeHus?

OTBerT: JK.

14. Teno maccoit 5 Kr ¢ MOMOLLbI KaHaTa HauMHalOT PaBHOYCKOPEHHO NoAgHMMaTb BepTU-
KanbHO BBepX. Ha Kakyk BbICOTY Gbl1 MOAHAT rpy3 3a 3 ¢, ecnu cuna, AeicTBYoLWas Ha KaHar,

paBHa 63,3 H?
OTBET: M.

OTBETHI
Ne 3agaHus 1 2 3 4 5 6 7 8 9 100 11 2 13 14
OtBet 532 4 1 3 15 2 14 2 4 2 24 1 06 12

KpuTepun oueHnBaHunA
3agaHua Ne 1, 5, 7, 11 oueHuBatoTca B 2 6anna, 3agaHna Ne 13, 14 — B 3 6anna, a octasb-

Hble 3agaHna — B 1 6ann. Ntoro 3a paboty: 18 6annos.

OueHka «2» «3» «4» «5»

Jvrana3oH 6annos 0-7 8— 1 12- 15 16— 18
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7 Knacc

Tema

JlabopaTopHas
pa6ota Ne 1

OCHOBHOE
cofjepXxaHue

MpaBuna nosnb-
30BaHUsA NUHEN-
KO, n3amepu-
TeNbHbIM LU/NH-
Apom
(MeH3ypKoi)n
TEPMOMETPOM.
3anncb pesynb-
Tara u3mepeHui.
OnpepeneHve
NorpeLHocTH
N3MepPEHWIA.
JlabopaTtopHasi
pa6oTta Ne 1.
«3mepeHmne
ONVHblL,06BbeMa
1 Temneparypsl
Tena»

TemaTnyeckoe nnaHuposaHuel

Lenesas
yCTaHOBKa ypokKa

HayunTtb name-
PATb 4NIMHY NpK
noMOLLY SINHER-
KW, 06BbEM Xunpa-
KOCTW Nnpw no-
MOLLU MEH3Yp-
K1, Temnepartypy
Tesa npu nomo-
Ly TepMomMeTpa,
3anucoiBatb pe-
3ynbTarthbl C y4é-
TOM MOrpeLHo-
CTU U3MepeHus

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpenmeTHbIE
pe3ynbTaTbl

YHuBepcasnbHble yuebHble geincteua (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/ibHble

Pasgen 1. BBEAEHUE (5 u)

YMeTb: nsmepsatb
ONIMHY NPy MOMOLLM
NNHEKN, 06BEM XNa-
KOCTU B cocyae npwu
NMOMOLLN MEH3YPKMU,
TemnepaTtypy Tena
npv NomMoLyM Tepmo-
MeTpa; 3anucbiBaTb
pe3ynbTart B BuAe Tab-
nnupl; popmynnpo-
BaTb BbIBOJ, O BbIMNO/I-
HEHHOW paboTe n aHa-
nM3npoBaTb
Nosly4YeHHble pe3y/ib-
Tambl

PerynaTtuBHbie: nna-
HMpOBaTb CBOMW Aeit-
CTBMSI B COOTBETCTBUU
C NocTaBfieHHO 3aga-
yeli 1 ycnosmamun eé
peanusauuu.
Mo3HaBaTeNbHbIE:
oCyLecTBnATb hukca-
uuio MHgpopmaymm 06
OKpYXallLleMm mupe c
NMOMOLLbI0 UHCTPY-
MeHTOoB WKT.
KOMMYyHUKaTUBHbIE:
OpraHn3oBbIBaTb
yyebHOe coTpyaHuYe-
CTBO U COBMECTHYIO
0eATeNbHOCTb C yuu-
Tenem u cBepcTHuKa-
MU; pabotaTb UHOUBU-
AyanbHO U B rpynne

JINYHOCTHbIE
pesynbTaTthl

CamMoCToATENBLHOCTL B
NpMoGpPEeTEHNN HOBbIX
3HaHWI N NpakTnye-
CKNX YMEHWI

Mcnonb3oBaHne
obopypoBaHus

NuHelika, neHTa
MepHas, usmepu-
Te/NbHbIA K-
NVHAP, TEPMO-
MeTp, AaTunk
Temneparypbl

1 TemaTuyeckoe NAaHUPOBAHUE COCTaB/IEHO B COOTBETCTBMU C pabouyeii nporpaMmoli K nuHun YMK «®usuka. 7— 9 knaccbl» H. C. MNypbllLeBoil,

H. E. BaxeeBcKoli.
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Tema

PaBHOycKopeH-
HOe [BUXEeHUe.
YcKopeHue.
NabopaTopHas
pa6oTta Ne 2

OCHOBHOE
cogepxaHune

PaBHOyCcKoOpeH-
HOe [BMXKEHMe.
YckopeHue.
dopmyna ansa
BblYMCNEHNSA
yckopeHusa. Egn-
HWUUbI yCKOpe-
HUA. YcKope-
HMe — BEeKTOop-
Has hmsnyeckas
Be/iM4ynHa. Pac-
YET CKOpOCTU
paBHOYCKOpEH-
HOro nNpsAMonu-
HenHoro aBuxe-
HUA.
Na6opartopHas
pa6oTta Ne 2.
«M/3yyeHune pas.-
HOYCKOPEHHOro
NPAMONMHENHO-
ro ABVKEHUSA»

LleneBas
yCTaHOBKa ypoka

Paspgen 2. MEXAHWYECKUE

CdopmumpoBaTtb
3HaHuA 0 nps-
MOJIMHENHOM
paBHOYCKOPEH-
HOM ABuXe-
HWUK, yCKope-
HUW.

HayuuTb: pac-
CUUTbIBATb YCKO-
peHue Tena npu
paBHOYCKOpPEH-
HOM npsiIMONu-
HelnHOM ABuXe-
HUK, UCNONb3yS
aHanuTU4eckKuii
n rpaduyecknii
MeToAbl; CTPO-
UTb, YATaTb U
aHanuaupoBaTtb
rpacukn 3aBu-
CMIMOCTMN CKOPO-
CTN 1 yckope-
HUSI OT BPEMEHM

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-

rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

3HaTb: onpegeneHue
paBHOYCKOPEHHOTO
NPSAMOJIMHEAHOTO
ABUXEHMUA,yCKOpe-
HUS, hrusnyeckui
CMbIC/T eAUHNL, n3Mme-
PEeHUst yCKOpPeHNsI.
YMeTb: NpMBOAUTL
npumMepsb! NPsSIMoNn-
HEeNHOro paBHOYCKO-
PEHHOIO ABWXEHUS;
onpefensTb MOAy/b U
HanpaBneHve BekTopa
yCKOopeHusi

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

ABNEHWNSA (37 u)

PerynatneHble: yuun-
TbiBaTb BblAe/IEHHbIE
yunTenem OpueHTUpsbI
OEeNncTBus B HOBOM
yyebHOM marepuane B
COTpyAHUYecTBe C
yunTenem.
[To3HaBaTe/ibHblE:
onpefeniarb NOHATUSA,
MCNoNb3oBaTb 3HaAKO-
BO-CUMBOJIMYECKUNE
cpeAcTtBa, B TOM YUC-
ne Mofenn n cxemsol
0N pelueHns 3ajad

JINYHOCTHbIE
pesynbTaThl

Pa3BuTue nosHaBa-
TENbHOTO UHTEepeca K
pusmnke

Mcnonb3oBaHne
obopypoBaHus

LWrtaTtne nabopa-
TOpPHbIA, MexaHu-
yeckasi cKambs,
6pycoK AepeBsH-
HbIlA, 3N1EKTPOH-
HbIA ceKyHAOMep
C JaTumKamu,
MarHuMToynpas-
nsieMble repko-
HOBble AaTYMKM
cekyHAomepa



cn
ro

Tema

MN3mepeHne
Macchl.
JlabopaTopHas
pa6oTta Ne 3

NabopaTopHas
pa6ota Ne 4

anHexdaoo g

OCHOBHOE
cojepXxaHue

Macca u eé eaun-
HUUbl. N3mepe-
Hne maccol. Pbl-
YaXXHble BecCbl.
Na6opartopHas
pa6ota Ne 3.
«3mepeHmne
Maccobl Tena Ha
3N1EKTPOHHbBIX
Becax»

NabopaTopHasi
pa6oTta Ne 4. «3-
MepeHue M10THO-
CTV BellecTBa
TBEpgoro Tena»

Lenesas
yCTaHOBKa ypokKa

HayunTtb: aHanun-
31poBaTb
YCTPOWCTBO "
npuHUMN geii-
CTBMSl pblyax-
HbIX BECOB; W3-
MepaTb Maccy
Tena; npeacras-
NATb pe3ynbraTthl
N3MepeHNii B
Bnae tabnuu;
Habnwaatb U
N3MepsTb B NpPO-
Liecce akcnepu-
MeHTas/lbHOI ge-
ATENbHOCTK

Hayuntb: akcne-
PUMEHTa/ILHO
onpeaenaTtb
M10THOCTL Be-
LecTtsa TBEpAoO-

MnaHvpyemble pe3ynbTaTbl 0CBOEHUS OCHOBHOI 06pa3oBaTesibHOW Mpo-
rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBuMn ¢ PIrOC)

MpegmeTHblE
pesynbTaTthl

YMeTb: NnpnBoauThb
npuMepsl Ten pasnny-
HOW Macchl; U3MepaTb
mMaccy Tefna c nomo-
bl BECOB; CPaBHU-
BaTb Macchbl Ten us3
pa3nnyHbIX BELECTB
ofHoro o6bLéma, 13
OflHOTO BellecTBa
pa3Horo 06bLEMa,;
chopmynupoBaTthb Bbl-
BOZJ O BbIMOJIHEHHOW
pa6oTe

YMeTb: HaxoAnTb
NIOTHOCTb TBEPAOIO
Tena c NoMollblo Be-
COB U MEH3YpKM; 3a-
nucbiBaTb pPe3ynbTatbl

YHuBepcasbHble yuebHble ageincteua (YY)

MeTanpeamMeTHble
pe3ynbTaThl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

PerynaTuBHbie: nna-
HMpOBaTb CBOMW Aei-
CTBMS B COOTBETCTBMU
C NocTaB/IEHHOIT 3aga-
yeii 1 ycnoBmamun eé
peanusauuu.
Mo3HaBaTeNbHbIE:
oCcyLecTBNATL PUKca-
UM nHdopmauumn o6
OKpy>XalLem mupe ¢
NMOMOLLbIO UHCTPY-
MeHTOB KT,
KOMMYHVKaTUBHbIE:
OpraHu3oBbIBaTb
yyebHOe coTpyaHuye-
CTBO 1 COBMECTHYIO
[esATeNIbHOCTb C y4u-
TeNnem u CBEpPCTHUKa-
Mu; paboTatb UHAUBU-
AyanbHO 1 B rpynne

PerynatusHble:
nnaHupoBaTb CBOU
AelcTBNUS B COOTBET-
CTBUU C NOCTaBJ/IEH-
HOIn 3agadveit n ycno-

JINYHOCTHbIE
pe3ynbTaTthl

CamMoCToATeNIbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHUI

CaMOoCTOSTENIbHOCTL B
NPMOGPETEHUN HOBbIX
3HaHWii 1 npakTnye-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

Habop Ten pas-
HOW Macchl,
3N1EKTPOHHbIE Be-
Chbl

Hab6op Ten pas-
HOW Macchbl, MeH-
3ypKa, 3NeKTPOH-
Hble BEChI
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Tema

CrnoxeHue cur.
P poHTaNnbLHas
nabopaTtopHas
paboTta

OCHOBHOE
cogepxaHune

CnoxeHwue cun.
PaBHOogeNcTBY-
owaa cun. Cno-
XXeHue cun, aen-
CTBYHOLLMNX
BO/Ib OHOW
NpPsIMOiA.
dpoHTanbHasa
nabopaTtopHas

LleneBas
yCTaHOBKa ypoka

ro Tena; npega-
CTaBNATbL pe-
3yNbTaTtbl U3Me-
peHuii B Buae
Tabnuy

Cdhopmuposatb
3HaHuA 0 paBs-
HopelicTBytoL el
cun.

Hayuutb: ckna-
[OblBaTb BEKTOPbI
cun, gelicTeylto-
LWMX BAOMb OA-
HOW NpAMOIf;

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

B Buae Tabnmubl; dop-
My/MpoBaTb BbIBOJ, O
BbIMOJIHEHHON paboTe
N pe3ynbTarax c yué-
TOM MOrPeLHoCcTN 13-
MepeHus; npeacras-
NaTb rpaduyeckn 3a-
BMCMMOCTb Macchbl
Tena ot ero o6bLémMa
ONS pas/INYHbIX Be-
LiecTB

3HaTb: onpeaeneHne
paBHogecTBYOLL el
cun.

YMeTbl HaxoauTb pas-
HOAEeNCTBYHOLLYIO cun,
[AelicTByOLLUX NO 04~
HOIA NpsIMOit; n3o6pa-
XaTb rpachmuecku pas-
HOAElCTBYIOLLYIO CUn

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

BUSIMM €€ peanunsa-
Lmn.
[To3HaBaTe/ibHblE:
oCyLwecTBnATb hukca-
uuio MHdpopmaumm o6
OKpy>XatLw,em mupe ¢
NMOMOLLbIO MHCTPY-
meHTOB UKT.
KOMMYHWKaTUBHbIE:
OpraHu3oBbIBaTb
yyebHoe coTpygHuue-
CTBO U COBMECTHYIO
[eATeNlbHOCTb C y4u-
TeNnem 1 CBepPCTHUKa-
Mu; paboTaTb UHAUBK-
AyanbHOo 1 B rpynne

PerynatuBHbIe: yun-
TbiBaTb BblAENEHHbIE
yunTeNEeM OpUEeHTUpbI
[leiicTB/A B HOBOM
yue6HOM maTepuasne B
COTpyAHMYecTBe C
yunTenem.
Mo3HaBaTe/NbHbIE:
onpeaensitb NOHSATUS,

JINYHOCTHbIE
pesynbTaThl

CamoCTOoATENBHOCTL B
NpUo6peTeHnn HOBbIX
3HaHWA 1 NpakTnye-
CKNX YMEHWI

Mcnonb3oBaHne
obopypoBaHus

LWTaTtus, pblyar,
NunHelika, aBa
OANHAKOBbIX TPpy-
3a, ABa 6/710Ka,
HUTb HepacTsXKuU-
Masi, NMHelKa
n3mMepuTenbHas,
AnHamomeTp
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Tema

Cuna ynpyro-
CTh.

P poHTaNnbLHas
nabopaTtopHas
pa6ota

JlabopaTopHas
pa6ota Ne 5
PeweHve 3a-
hau

OCHOBHOE
cogepxaHune

paboTta «[lpaBu-
na cnoxeHus
cun»

Cuna ynpyrocTu.
3aBNCMMOCTb
CW/bl YNPYrocTu
OT YAVHEHNS
Tena. JKECTKoCTb
NPYyXWHbl. 3a-
KOH lNyka. P poH-
TanbHas nabo-
paTopHas pab6o-
Ta «/I3mepeHne
3aBUCUMOCTHU
CW/bl YNPYrocTu
oT gechopmanum
NPYXUHbI»

JNabopaTtopHas
pa6oTa Ne 5.
«["'pagyvpoBa-
HWe MPYXUHbI
N n3mMepeHve
cuUn guHamome-

Lenesas
yCTaHOBKa ypokKa

onpeaensitb pa.-
HOAENCTBYIOLLYIO
CWA, UCNoNb3ys
npaBuIo Cnoxe-
HUSA cun

Cdhopmuposatb
3HaHuA o0 cune
ynpyrocTtu.
HayunTb uccne-
[oBaTtb CBSi3b
Mexay cunoii
ynpyrocTu, BO3-
HUKaoLWEeNn npu
ynpyroii gedop-
Mauuu, uyanu-
HeHuem Tena

CdhopmupoBaTtb
3HaHuA 06
YCTPOWCTBE U
npuHuune ge-
CTBMS AMHAMO-
mMeTpa.

MnaHvpyemble pesy/bTaTbl OCBOEHMUSI OCHOBHOI 06pa3oBaTe/ibHON Npo-

rpaMMbl OCHOBHOTO 06w,ero o6pasosaHus (B cootBeTcTBmMn ¢ PIroOC)

MpegmeTHblE
pesynbTaTthl

3HaThb: onpefeneHue
CUNbl YNpyrocTu.
YMeTb: hopMynumpo-
BaTb 3aKoH [yka, pac-
CUNTbLIBATL MOAYNb CU-
Nbl YAPYrocTu; n3o-
6paxartb rpaduyeckn
CWJy yNpyroctu

3HaTb:YyCTPOWNCTBO U
NpUHUMN AencTBns
OnHamomeTpa.
YMeTb: n3amepatb
MOZYNN CW/bl TAXE-
CTW, CUNbI YNPYrocTun

YHuBepcasnbHble yuebHble geincteus (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

MCNo/Ib30BaTh 3HAKO-
BO-CMMBOJ/IMYECKME
cpeacTBa, B TOM YMC-
e MoAenu n Cxemsl
ANs pelleHus 3agay

PerynaTuBHble: yyu-
TbIBaTb BblAe/IEHHbIE
yuyuTenem opueHTupsbl
[elcTBMSA B HOBOM
y4yebHOM martepuane B
coTpygHU4ecTBe C
yuntenem.
Mo3HaBaTesibHbIE:
onpeaensitb NOHATHS,
McnonbL30BaTb 3HaKO-
BO-CMMBOJIMYECKNE
cpeacTBa, B TOM 4uc-
ne MoAenu un cxembl
ONs pelweHns 3aja4

PerynsitTuBHble: nna-
HUpoBaTb CBOU Aeii-
CTBUSI B COOTBETCTBUU
C NocTaB/IeHHOIt 3aga-
yeli n ycnosmamun eé
peanusauuu.

JINYHOCTHbIE
pe3ynbTaTthl

CamMoCToATeNIbHOCTL B
NPMOGPETEHNN HOBbIX
3HaHUI 1 npakTuye-
CKNX YMEHWI

CaMOoCToATeNIbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

LTaTnuB c Kpene-
XOM, Habop npy-
XWH, Habop rpy-
30B, NUHeliKa,
OnHamMmomeTp

AvHamomeTp c
npegesiom n3me-
peHna 5 H,npy-
XWHbI Ha nnaH-
weTte, rpy3sbl
mMaccoli no 100 r
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Tema

TpeHve B npu-
poae v TexHu-
ke. Jlabopa-
TopHas paboTa
N° 6

OCHOBHOE
cogepxaHune

Tpom». Pelle-
Hue 3ajad

MNpumepbl BNUA-
HUSA TPeHUsa Ha
npoueccol, Npo-
ncxogsauwme B
npupoge un Tex-
HUKe.
JNabopaTtopHas
pa6oTta Ne 6.
«3mepeHune
CW/ibl TPEHUSA
CKOJIbXXEHUS»

LleneBas
yCTaHOBKa ypoka

HayunTb: name-
pSTb MOAy/b Cu-
fbl ANHaAMoMe-
Tpom; Habnto-
4aTtb U n3MepsaTb
B MpoLiecce 3Kc-
nepvMmeHTanb-
HOW feATenbHo-
CTW; npeacTas-
NATb pesynbTarthbl
N3MepeHNii B
Bnae tabnuy,

HayunTb: 06bsic-
HATb U NPUBO-
OUTb NpUMepsI
NONOXUTEsbHO-
ro n otTpuua-
TeNbHOro BNUSA-
HUS TPEHUsT Ha
npoveccsl, nNpo-
ncxoasume B
npupoae v Ttex-
HVKe; N3MepsaTb
KO3t pULMEHT

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

1 Beca c NOMOLLbIo
AVHamMoMeTpa; CTpo-
UTb rpacouku 3aBuUCH-
MOCTU CWU/bI TSXKECTM
OT Macchbl, Cu/bl ynpy-
rocTv OT YA/IMHEHUS]

YMeTbl onpenensito
KO3 PULMEHT TpeHUs
CKO/bXXEHUSA npu no-
MOLLM AUHAMOMETPA,;
CTpouUTb rpadnk 3aBu-
CMMOCTMW CWU/bl TPEHUS
OT CW/1bl HOPMabHOro
AaBneHus

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

Mo3HaBaTesibHbIE:
Bnajetb psgom 06-
LWKUX NpUéEmMoB peLle-
HWS 3ajau.
KomMMyHuUKaTUB-
Hble: OpraHn3o0Bbl-
BaTb yuebHOe coTpya-
HWYEeCTBO M COBMECT-
HYI OesATeNbHOCTb C
yuntenem u ceep-
CTHMKamu; paboTaTb
WHAMBUAYANbHO U B
rpynne

PerynaTtueHblie: nna-
HUpoBaTb CBOW Aeii-
CTBMSI B COOTBETCTBUU
C NocTaB/IeHHOIt 3aga-
yeli 1 ycrnosuamu eé
peanusauuu
[Mo3HaBaTenbHbIE:
oCyLWecTBnATb hukca-
uuio MHdopmauymm o6
OKpy>XatlLwem mupe ¢
NMOMOLLbIO MHCTPY-
MeHTOoB VKT

JINYHOCTHbIE
pesynbTaThl

CaMoCTOSTENbHOCTL B
npuo6peTeHnn HOBbIX
3HaHWIi 1 npakTnye-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

JepeBsHHbIl
6pycok, Habop
rpy30B, MexaHu-
yeckas CKambs,
AVHaMomeTp



Tema

NabopaTopHas
pa6ota Ne 7

anHexdaoo g

OCHOBHOE
cojepXxaHue

Na6opartopHas
pa6ota Ne 7.
«3y4yeHune yc-
NI0BUS paBHOBe-
cusa pblyara»

Lenesas
yCTaHOBKa ypokKa

TPEHNSA CKOMb-
XeHna; Habno-
0aTtb U N3MepsaTb
B MpoLiecce aKc-
nepumeHTanb-
HOW AesiTenbHo-
CTW; CpaBHU-
BaTb, 0606wWaTb
1 genaTb BbIBO-
Obl; npeacTas-
NATb pe3ynbTathbl
N3MEpPEHNn B
Buae Tabnuy

Hayuutb: Habnto-
AaTb, N3MEpPSIThb 1
0606waThb B
npouecce 3kcne-
pPUMEHTaNbHOW
[eATeNbHOCTY;
cMcTeMaTm3npo-
BaTb M 0606WaTb
NosyYeHHble
3HaHus;

MnaHvpyemble pesy/bTaTbl 0OCBOEHUSI OCHOBHOI 06pa3oBaTe/ibHON Npo-

rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBuMn ¢ PIrOC)

MpegmeTHblE
pesynbTaTthl

YmMeTb: cobupatb
yCTaHOBKY MO onuca-
HUIO, MPOBOAMNTL 3KC-
nepuMeHT Mo npo-
BEPKe yC/NI0BUSA paBs-
HOBecus pblyara;
3anucbiBaTb pesysb-
TaTbl B BuAe tabniu-
ubl; popmynmpoBaTb
BbIBOJ, O BbINOJIHEH-
HoOli paboTe n pe-
3ynbTatax ¢ y4eTOM

YHuBepcasbHble yuebHble ageincteua (YY)

MeTanpeamMeTHble
pe3ynbTaThl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

KOMMYHUKaTUBHbIE:
OpraHn3o0BbIBATb
yyebHoe coTpygHuye-
CTBO M COBMECTHYIO
[eATeNbHOCTb C yuu-
TENem u CBePCTHMKA-
Mu; pabotaTb UHOUBU-
AyanbHO U B rpynne

PerynatusHble: nna-
HMpOBaTb CBOMW AeN-
CTBWS B COOTBETCTBUU
C NnocTaBfieHHo 3afa-
yeil n ycnosusmmn eé
peanusauuu.
Mo3HaBaTesbHbIE:
OCYLLECTBNATbL hukca-
UM nHdopmauumn o6
oKpyXalLiem mupe ¢
NMOMOLLbLI0 UHCTPY-
MeHTOB KT,

JINYHOCTHbIE
pe3ynbTaTthl

CamMoCToATeNIbHOCTL B
nNpuobpeTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEeHUi

Mcnonb3oBaHne
obopypoBaHus

Pbivar c kpenne-
HUAMU ONSA Tpy-
308, Habop rpy-
308 no 100 r,
AnHamMoMmeTp
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Tema

MpumeHeHne
npasuna pas-
HoBecusl pblya-
ra K 6/10ky.
«3o0s0T0€ Npa-
BW/10» MexXaHu-
K. ®poHTasb-
Has nabopa-
TOpHasa paboTa

OCHOBHOE
cogepxaHune

Bnok. Moasux-
HbI U Hemno-
[OBVKHbI 6n0-
Kn. PaBeHCTBO
pa6oT npu wuc-
nosib30BaHnmn
NPOCTbIX Mexa-
HU3MOB. «30/10-
TO€ npaBuno»
MeXaHUKW.
®poHTanbLHada
nabopaTtopHas
pa6boTa «M3yuve-
HMe NOABWKHbLIX
N HEMOABWMKHbIX
6/10K0B»

LleneBas
yCTaHOBKa ypoka

npeacTaBNATb
pesynbTatbl n3-
MepeHuii B Buae
Tabnuy,

CdhopmupoBatb
3HaHUA O Bbl-
urpbie cun.
HayuuTtb: nccne-
gosaTb nNpu4n-
Hbl HEBO3MOX-
HOCTWU BbINTPbI-
wa B cunie B
HEenoABMXHOM
6/710Ke U Bbl-
urpbllwa B cunie
npy McnonbL3o-
BaHUM NOABUX-
HOro 6n10Ka;
BbIYNCNATb 3HA-
yeHusa pusnye-
CKUX BEINYMNH,

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

NorpewHoCcT! n3me-
peHus

3HaThb: 4YTO Takoe
BbIMIPLIL B cune, ga-
BaeMbIN NOABMXKHbIM
6/10KOM.

YMeTb: hopmMynupo-
BaTb «30/10TOE MpaBu-
N0» MeXaHUKu

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

KOMMYyHUKaTUBHbIE:
OpraHn3oBbIBaTb
yuyebHOe coTpyaHuye-
CTBO U COBMECTHYHO
[EeSATENbHOCTb C yuu-
TesleM U CBEPCTHUKA-
MU; pabotaTb UHAUBU-
AyanbHO U B rpynne

PerynatTuBHbIE: yuu-
TbiBaTb Bblfe/eHHblE
yunTeNIEM OpPUEHTUPBI
[AelicTBMA B HOBOM
yye6HOM matepuane B
COTpPYAHMYECTBE C
yunTenem.
Mo3HaBaTeNbHbIE:
onpeaensitb NOHATUS,
MCMONb30BaTh 3HAKO-
BO-CYMBOJIMUYECKUE
cpefcTBa, B TOM UuC-
e MOAENN U CXeMbl
ANs peweHns 3agay

JINYHOCTHbIE
pesynbTaThl

CamMocCToATe/IbHOCTb B
NpMOGpPETEHNN HOBbIX
3HaHWI 1 NpakTnye-
CKNX YMEHUi

Mcnonb3oBaHne
obopypoBaHus

MoABMXHbIA 1
HenoABUXHbIN
610KKN, Habop
rpy3oB, HUTb, AK-
HamomeTp, WTa-
TVB, NMHENKa
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Tema

NabopaTopHas
pa6oTta Ne 8

OCHOBHOE
cofjepXxaHue

Na6opaTtopHas
pa6oTta Ne 8.
«3mepeHne
KMAg npn nogbé-
Me Tefna Mo Ha-
K/IOHHOW no-
CKOCTMU»

Lenesas
yCTaHOBKa ypokKa

NCNosb3ysl «30-
noToe npasu-
N0» MEeXaHWKM

Hayuntb: nsme-
pate KM Ha-
KNOHHO nno-
CKOCTU; Habnio-
4aTtb, N3MepATb
n obobwaTbL B
npouecce 3kKc-
nepvmeHTanb-
HOW feATenbHo-
CTU; cuctematu-
3upoBaTb "
o6o6waTtb nony-
YeHHble 3HaHus;
npeacTaBnATb
pesynbTatbl U3-
MepeHuin B BUAE
Tabnuy

MnaHvpyemble pe3ynbTaTbl 0CBOEHUSA OCHOBHOI 06pa3oBaTesibHOW Mpo-
rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBuMn ¢ PIrOC)

MpeamMeTHblE
pes3ynbTaThl

YmeTb: cobupaTtb
yCTaHOBKY MO onuca-
HWIO; NPOBOAUTbL 3KC-
nepuMeHT Mo onpegje-
nexnuto KM npwm
nogLéme Tena no Ha-
K/TOHHOW MI0CKOCTW;
3annceiBaTh pesynbTa-
Tbl U3MEpPEHUi B BUAe
Tabnuubl; hopmynu-
poBaThb BbIBOA, O Bbl-
NOSIHEHHOW paboTe n
pesynbTatax ¢ y4éToMm
NorpeLwHoCcTn nsme-
peHus

YHuBepcasbHble yuebHble ageincteus (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

PerynaTuBHbie: nna-
HUpoBaTb CBOW Aeii-
CTBMSI B COOTBETCTBMU
C NocTaB/IeHHOIT 3aja-
yeli n ycnosmamun eé
peanusauuu.
Mo3HaBaTesibHbIE:
ocyLWecTBnATb hukca-
uuio MHgpopmaymm 06
OKpYXallLleMm mupe c
NMOMOLLbI0 UHCTPY-
MeHTOB WKT.
KoMMyHnKaTnB-
Hble: OpraHM30BbI-
BaTb yuebHOe coTpya-
HWYECTBO M COBMECT-
HYI0 AesATeNbHOCTb C
yuuTenem u ceep-
CTHMKamu; paboTatb
WHOVBNAYANBHO U B
rpynne

JINYHOCTHbIE
pe3ynbTaTthl

CamocCTOoATeNBHOCTL B
Npuo6peTeHnn HOBbIX
3HaHWA 1 NpakTn4ye-
CKNX YMEHWI

Mcnonb3oBaHune
obopypoBaHus

lTatuB, MmexaHu-
yeckas CKambs,
B6pYCOK C KpHou-
KOM, JINHEelKa,
Habop rpysos,
ONHaMomeTp
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Tema

Koneb6atenb-
HOe ABUXEHME.
MNepuopa kone-
6aHNin MasaTHU-
Ka*l

OCHOBHOE
cogepxaHune

KonebatenoHoe
ABmxeHune. Ko-
ne6aHna wapu-
Ka, NoABELLEH-
HOrO Ha HUTW.
KonebaHus npy-
XXWUHHOTO MasT-
HUKa. XapakTe-
PUCTUKKN Kone-
6artesibHOro
OBWKEHUNA: cme-
LeHne, aMmnnn-
TyAa, nepuog,
yacToTa Koseba-
HUiA. EgnHnupl
3TUX BEJINYUH.
CBsA3b 4aCTOTbI U
nepuoga kone-
6aHunii*. Marte-
MaTU4yeckuii ma-
ATHUK. MMepuog
KonebaHui

LleneBas
yCTaHOBKa ypoka

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

Paspgen 3. 3BBYKOBbLIE ABAEHNA (6 4)

Cdhopmuposatb
3HaHWUS 0 Kore-
6aTtesibHOM ABu-
XXEHUUN 1 ero xa-
pakTepucTuKax.
HayunTb: 06bsC-
HATbL Npouecc
KonebaHuin Ma-
ATHUKA; uccne-
JoBaTtb 3aBuUCU-
MOCTb nepuoga
KonebaHuin Ma-
ATHUKA OT ero
ONUHBL M aMnn-
TyAbl Koneba-
HWIA; BbIYUCNATb
BE/INUYMNHBbI, Xa-
pakTepusylowme
Koneb6aTtenbHoe
ABWKEHNe

3HaTb: onpegenexHne
konebarenbHOro ABu-
XXEHUA, ero npuYmrHbl,
napameTpbl Kosneba-
Te/IbHOIo ABVXEHUS,
eMHULbl U3MepeHus
h13nYeCcKNX BENYUH,
XapakTepusyLwmnx
KonebaTenbHoe ABU-
XeHue.

YMeTbl onpenenstb
nepuog n 4acTtoTy Ko-
neb6aHui

PerynatuBHbIe: yun-
TbiBaTb Bblfe/eHHblE
yunTenIeM OpuUeHTUpbI
[leiicTB/A B HOBOM
yue6HOM maTepuase B
COTpYyAHMYECTBE C
yunTenem.
Mo3HaBaTe/NbHbIE:
onpeaensitb NOHATUS,
CNo/Ib30BaTh 3HAKO-
BO-CMMBOJ/IMYECKME
cpeAcTBa, B TOM UuC-
e MoAenu u Cxembl
ANS pelleHus 3agay

1 3BE3704KOi (*) oOTMeUeHbl MaTepuasbl, NpeAHa3HauYeHHble A5 AOMNONHUTENbHOTO U3yYeHus.

JINYHOCTHbIE
pesynbTaThl

CamocCTOosTeNBHOCTL B
NpMOGPETEHNN HOBbIX
3HaHUI 1 npakTuye-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

AdemoHcTpauum
«Koneb6aHuns
HUTAHOrO Ma-
ATHUKA W CBO-
604HbIE KOME-
6aHunsa rpysa Ha
NPYXUHe»:
KOMMblOTEp, AaT-
UMK YCKOPEHUS,
NHTepakTnBHas
40CKa Win 3KpaH
C NPOEKTOPOM
4N AeMOHcTpa-
uun rpadgukos,
LITaTMB C Kpene-
>XOM, Habop npy-
XXVUH pa3Hol
KECTKOCTMU, Ha-
60p rpy3oB no
100 r rpy3 c
KPIOYKOM, Nérkasa
N HepacTsaxnmas
HUTb, pyneTka
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Tema

3BYyK. CTOYHU-
KN 3BYyKa

MpamonunHeni-
Hoe pacnpo-

OCHOBHOE
cofjepXxaHue

MaTeMaTuyecKo-
o 1 NPYXWHHO-
ro MasiTHUKOB

MICTOYHUKK 3BY-
Ka. YacTtoTta 3BYy-
KOBbIX Koneb6a-
HWin. Fonocosow
annapar 4esio-
Beka

MpamonnHeit-
Hoe pacnpo-

Lenesas
yCTaHOBKa ypokKa

Cdhopmuposatb
3HaHWA O 3BYyKe.
Hayuutb: aHanm-
3npoBaTb
YCTPOWCTBO ro-
nocoBoro anna-
parta 4yenoBeka;
pa6oTaTb C VH-
dhopmauueii npu
noAroToBKe CO-
obuieHmns

MnaHvpyemble pesy/bTaTbl 0CBOEHMUSI OCHOBHOI 06pa3oBaTe/ibHON Npo-

rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBuMn ¢ PIrOC)

MpeamMeTHblE
pes3ynbTaThl

3HaTb: UCTOYHUKOM
3BYKa ABNAETCS N10-
60e Teno, coBeplato-
lee KonebaHus c vya-
CTOoTamu 3BYKOBOIO
AnanasoHa; ananasoH
4acToT 3BYKOBbIX KO-
neb6aHnii

YHuBepcasbHble yuebHble ageincteus (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

PerynatuBHbIE: yuu-
TbiBaTb BblAENEHHbIE
yunTeseMm OpueHTUpbI
[leiicTB/A B HOBOM
yue6HOM maTepuasne B
COTpyAHNYEeCTBE C
yumTenem.
Mo3HaBaTe NbHbIE:
onpeaensitb NOHATUS,
CNo/b30BaTh 3HAKO-
BO-CMMBOJ/IMYECKME
CpeacTBa, B TOM YMC-
e MOAEeN’ n CXembl
ANs peweHns 3agay

Pasgen 4. CBETOBbIE ABNEHUSA (16 u)

Cdhopmuposatb
3HaHuA o0 nps-

3HaTb: 3aKOH
NPSIMOJ/INHENHOTO

PerynsiTuBHble: nna-
HMpoBaTb CBOU Aeli-

JINYHOCTHbIE
pe3ynbTaTthl

Pa3BuTtne no3Hasa-

TE€JIbHOIo nHTEepeca K

husnke

CamocCTOosTENBHOCTL B
NPMOGPETEHNN HOBbIX

Mcnonb3oBaHune
obopypoBaHus

AdemoHcTpauyus
«3BYKOBbI€e
BOJIHbI». KOM-
netoTep, npu-
cTaBKa-ocLuuano-
rpady, MHTEpak-
TMBHasA Jocka
WM 3KpaH ¢ npo-
eKTopoM Ans ge-
MOHCTpauuun rpa-
h1KOB, 3BYKOBOIWA
reHepartop, Au-
HaMWK HU3Ko4a-
CTOTHbIV Ha noa-
CcTaBKe, MUKpPO-
(QOH, KaMepTOH
Ha pe3oHaTop-
HOM fALMKe

OcBeTuTeNb
C UCTOYHMNKOM
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Tema

CTpaHeHue
cBeTa.
JabopaTopHas
pa6oTta Ne 9

OCHOBHOE
cogepxaHune

cTpaHeHue cBe-
Ta. OTK/IOHEHKE
cBeTa oT nps-
MOJIMHEHOT0
pacnpocTpaHe-
HUSA Npu Npo-
X0XAEeHNN
nperpag o4YeHb
MasbIx pasme-
poB*. 3aKoH
NPAMOINHENHO-
ro pacnpocTtpa-
HeHusa ceeTa.
MpumeHeHue
ABMIEHUA Nps-
MOJINHEHOTrO
pacnpocTpaHe-
HUA cBeTa Ha
npakTtuke. fa-
6opaTopHas
pa6oTa Ne 9.
«Hab6nwaeHne
NPAMONINHENHO-
ro pacnpocrpa-
HeHusa ceeta»

LleneBas
yCTaHOBKa ypoka

MOJIMHEIHOM
pacnpocTpaHe-
HUK cBeTa.
Hayuntb: uccne-
AoBaTtb NpsiMo-
NnHeHoe pac-
npocTpaHeHune
cBeTa; Habsno-
AaTtb B npouecce
3KCMepuMeH-
TanbHOl aes-
TeNbHOCTY;
CpaBHUBATh,
o6obwatb n
dopmynmpoBaTb
BbIBOAbI

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpegmeTHbIE
pe3ynbTaTthl

pacnpocTpaHeHus
cBeTa.

YMeTb: NPUMEHATb
3aKOH MPSIMO/IUHEN-
HOro pacnpocTtpaHe-
HUA cBeTa npu o06bAC-
HEHUWN pa3/INYHbIX AB-
neHwnii

YHuBepcanbHble yyebHble aeincteus (YY)

MeTanpegmeTHble
pesynbTarhbl:
perynaTuBHble,
KOMMYHUKaTUBHbIE,
nosHaBaTe/ibHble

CTBUS B COOTBETCTBUMU
C nocTaBneHHoW 3aja-
yeil n ycnosusmmn eé
peanusauuu.
Mo3HaBaTe/bHblE:
onpegensAtb NOHATUS,
MCMNosb30BaTb 3HAKO-
BO-CMMBOJ/IMYECKNE
cpefcTBa, B TOM YKC-
e MoJenu 1 CXemb
ONS peweHus 3agad.
KOMMYHVKaTUBHbIE:
opraHn3oBbIBaTb
yyebHOe coTpyAHU4e-
CTBO M COBMECTHYI0
[eATeNnbHOCTb C yuu-
TesieM 1 CBePCTHMKA-
Mu; paboTaTb MHAWBW-
JyanbHO 1 B rpynne

JINYHOCTHbIE
pesynbTaThl

3HaHWli 1 npakTnye-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

cBeTa Ha 3,5 B,

WUCTOYHMK nuTa-
HUSI, KOMMNIEKT

npoBOAOB, LWe-

nesas guacppar-
Ma
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Tema

OTpaxeHue
cBeTa.
JlabopaTopHas
pa6ota Ne 10

lMNpenomneHne
cBeTa.
NabopaTopHas
pa6ota Ne 11

OCHOBHOE
cofjepXxaHue

fABneHne otpa-
XeHunsa ceeTa.
3aKoH oTpaxe-
Hus ceeta. O6-
paTMMocCTb CBe-
TOBbIX Ny4eli.
3epkasibHoe ”

andpdysHoe oT-

paxeHne ceeta.

Na6opartopHas
pa6oTta Ne 10.
«M3yuyeHune sB-
NeHunsa oTpaxe-
HWUS cBeTa»

fABneHve npe-
nomMneHns cee-
Ta. CooTHOWe-
HUSA Mexay

Lenesas
yCTaHOBKa ypokKa

CdpopmupoBaTtb
3HaHWA 0 3ako-
He OTpaXKeHus
cBeTa.

HayuuTb: 3kcne-
pYMeHTaIbHO
nccneposaTb AB-
NeHve oTpaxe-
HWA cBeTa; Ha-
6nwgate n name-
pATb B nNpouecce
3KCMnepuMeH-
TanbHOWN aesn-
TeNbHOCTU; CpaBs-
HMBaTb, 0606-
watb
dhopmynmpoBaTtb
BbIBOAbI;Npes-
CTaBNATb pe3sy/b-
TaTbl U3MepeHuit
B BUAe Tabnuy,

Cdhopmuposatb
3HaHUS 0 3aKo-
He npesnomine-
HMA cBeTa.

MnaHvpyemble pesy/bTaTbl 0CBOEHMUSI OCHOBHOI 06pa3oBaTe/ibHON Npo-

rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBuMn ¢ PIrOC)

MpeamMeTHblE
pes3ynbTaThl

3HaTb: 3aKOH oTpa-
XeHus ceeTa.
YMeTb: onucbiBaTb
SAB/IEHNE OTpaXKeHus
cBeTa; CTpoUTb OTpa-
>KEHHble lyun ceeTa

3HaTb: 3aK0H npe-
NoMneHns ceeta.

YMeTb: onucbiBaTb
sAABNIeHne npenomse-

YHuBepcasbHble yuebHble ageincteus (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

PerynaTuBHbie: nna-
HUpoBaTb CBOU Aeii-
CTBUSI B COOTBETCTBUU
C NocTaB/IEHHOIT 3aga-
yeli 1 ycnoBmamun eé
peanusauuu.
Mo3HaBaTeNbHbIE:
onpeaensitb NOHATUS,
MCMONb30BaTh 3HAKO-
BO-CYMBOJIMUYECKUE
cpefcTBa, B TOM YUC-
e Mojenu n cxembl
ANS peleHnsa 3agau.
KOMMYHUKaTUBHbIE:
OpraH130BbIBaTh
yuye6GHOe coTpyaHuue-
CTBO U COBMECTHYHO
[eSATEeNbHOCTb C yuu-
TEeNem u CBepPCTHUKaA-
MU; paboTaTb MHAWBU-
AyanbHO 1 B rpynne

[Mo3HaBaTesbHbIE:
onpefensaTb NOHATUA,
NCMNo/b30BaTbh 3HAKO-
BO-CMMBOJ/IMYECKMNE

JINYHOCTHbIE
pe3ynbTaTthl

CamMoCToATeNIbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHUI

CamocCTOoATeNBHOCTL B
Npuo6peTeHnn HOBbIX
3HaHWA 1 NpakTnye-
CKNX YMEHWI

Mcnonb3oBaHune
obopypoBaHus

OcBeTUTENb C
NCTOYHNKOM CBe-
Ta Ha 3,5 B,
WUCTOYHMK nuTa-
HUS, KOMMNIEKT
npoBOAOB, Lie-
nesas guacppar-
Ma, nonyuu-
nuHApP, NnaHweT
Ha NJIOTHOM Nu-
CTe C KPYroBbIM
TpaHCNopTUPOM

OcBeTUTENb C
WCTOYHMKOM CBe-
Ta Ha 3,5 B,
WUCTOYHMK nuTa-
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MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

YHuBepcanbHble yyebHble aeincteus (YY)

Mcnonb3oBaHne

OcHoBHoOE LleneBas

Tema MeTanpegmeTHble

coaepxaHue

yrnamu nageHus
N NpesoMeHuns.
OnTunyeckas
NIOTHOCTb Cpe-
Abl. Tepexop,
cBeTa U3 cpefbl
onTuyeckn 60-
flee Na0THOI B
cpegy ontuye-
CK/ MeHee nnoT-
Hyt0. JTabopa-
TopHasa paboTta
Ne 11. «MN3yye-
HVe SiB/1eHnA
npenomeHna
cBeTa»

yCTaHOBKa ypoka

HayunTb: uccne-
[0BaTb 3aKOHO-
MEpHOCTU, KOTO-
pbIM MOAYMHSAET-
csl sIB/iIeHne
npenomMaeHus
ceeTa (COOTHO-
LeHWe yrnos na-
OEeHVsA 1 npe-
NOM/IEHUA); Ha-
6nwopatb n
N3MepsiTb B NpPO-
Lecce akcnepu-
MeHTaslbHOI ae-
ATENbHOCTY;
CpaBHMBATb,
ob6obwatb n
dopmynuposaTtb
BbIBOAbI;Npea-
CTaBNATb pe-
3ynbTaTbl U3Me-
peHuii B Buae
Tabnuy,

MpegmeTHbIE
pe3ynbTaTthl

HUA cBeTa; CTPOUTb
npenomnéHHble Nyun
cseTa

pe3ynbTaThl:
perynsiTBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/ibHble

CpeacTBa, B TOM 4uc-
ne Mogenu n cxembl
ONs pelleHns 3agad.
KOMMYHVKaTUBHbIE:
OpraHn3oBbIBaTb
yyebHOe coTpygHuye-
CTBO M COBMECTHYIO
[eATeNbHOCTb C yuu-
TEeNemM u CBePCTHMKA-
Mu; pabotaTb UHAUBU-
AyanbHO U B rpynne

JINYHOCTHbIE
pesynbTaThl

obopypoBaHus

HUSA, KOMMNAEKT
NpoBOAOB, Lue-
nesas guacpar-
Ma, nonyum-
NVHAP, nnaHwert
Ha NJI0THOM Nn-
CTe C KPYroBbIiM
TpaHCMopTMpPOM



Tema

dopmyna nnH-
3bl*. YBenunye-
HUEe NTIUH3bI*.
NabopaTopHas
pa6oTta Ne 12

OCHOBHOE
cogepxaHune

dopmyna NnH-
3bl*. YBenunye-
HUe NNH3bI*. Jla-
6opaTopHas pa-
60T1a Ne 12,
«M3yyeHune n3o-
6paxeHus, ga-
BAEMOrO /INH-
30»

Lenesas
yCTaHOBKa ypokKa

Hayuutb: nsme-
pATb QOKyCHOE
paccTosiHme 1
ONTUYECKYIO CU-
ny cobupatouei
NINH3bI;Hab60-
haTb, U3MepsaTb
n obobwaTbL B
npowecce 3Kc-
nepuMeHTasnb-
HOW JesiTenbHo-
CTW; npeacrTas-
NATb pe3ynbraTthl
N3MEepEHNin B
Buae Tabnumu;
onpegensTb Be-
NNYMHbI, BXOAS-
wure B chopmyny
JINH3bI

MnaHvpyemble pe3ynbTaTbl 0CBOEHUS OCHOBHOI 06pa3oBaTesibHOW Mpo-
rpaMMbl OCHOBHOTO 06w,ero o6pasosaHus (B cootBeTcTBmMn ¢ PIroOC)

MpegmeTHblE
pesynbTaTthl

YMeTb: cobupatb
yCTaHOBKY Mo onuca-
HUI0 1 NPOBOAMUTL Ha-
61104eHNa n3obpaxe-
HWIA, MoslydYaeMbix nNpu
NOMOLLY SINH3bI; 06B-
ACHATb NOIyYEHHble
pe3ynbTatbl

YHuBepcasnbHble yuebHble geincteus (YY)

MeTanpeamMeTHble
pe3ynbTathl:
perynsiTuBHble,
KOMMYHVKaTUBHbIE,
nosHaBaTe/lbHble

PerynatuBHsbie:
naaHMpoBaTb CBOU
AelicTBUsl B COOTBET-
CTBMU C NOCTaB/EH-
HOW 3apaueli n ycno-
BUSIMU e€ peannsa-
uun.
KOMMYHUKaTUBHbIE:
OpraH130BbIBaTh
yuye6GHOe coTpyaHuue-
CTBO U COBMECTHYH
[eSATEeNbHOCTb C yuu-
TeNem u CBepCTHUKaA-

Mu; pa6oTaTb UHAWBU-

ZAyanbHo 1 B rpynne

JINYHOCTHbIE
pe3ynbTaTthl

CamMoCToATeNIbHOCTL B
npuobpeTeHnn HOBbIX
3HaHWA 1 NpakTnye-
CKNX YMEHUI

Mcnonb3oBaHne
obopypoBaHus

OcBeTUTENb C
NCTOYHUKOM CBe-
Ta Ha 3,5 B,
NCTOYHMK NuTa-
HUS, KOMMNNEKT
npoBOAOB, LWe-
nesas guacppar-
Ma, 3KpaH cTalb-
HOi1, HanpaBns-
owas ¢
N3MepUTEbHOW
LwKanomn, cobu-
pawLwue NnMH3bI,
pacceunsatoLlas
NNH3a, cnang
«Mogenb npeg-
MeTa» B pelitepe
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8 knacc

Tema

[ABunxeHne mo-
nekyn. Angpdy-
3.
dpoHTanbLHas
nabopaTtopHas
pa6oTa

OCHOBHOE
cogepxaHune

Lenesas
ycTaHOBKa
ypoka

MnaHvpyemble pe3ynbTaTbl 0CBOEHUS OCHOBHOI 06pa3oBaTesibHOW Mpo-
rpaMMbl OCHOBHOTO 06uw,ero o6pasosaHus (B cootBeTcTBMM ¢ PIrOC)

MpenmeTHbIe
pe3ynbTaTbl

YHusepcanecHble yuebHble genctema (YY)

MeTanpegmeTHble
pe3ynbTaTbl
PerynaTtueHble
KoMMYyHUKaTUBHbIE
lMo3HaBaTesibHbIE

JINYHOCTHbIE
pesynbTaTthl

Pasgen 1. NTEPBOHAYAJIbHbIE CBEAEHWA O CTPOEHNN BEWECTBA (6 u)

BpoyHoBcKoe
ABWXeHune. Xa-
pakTep ABuXe-
HUA MOJIEKY/.
CpefHss cKo-
poCTb ABUXE-
HUS MOJNEKy/.
Anddysus.
Anddysua B ra-

3ax, XUAKOCTAX
M TBEPALIX Te-
nax. 3aBucu-
MOCTb CKOPOCTHU
anddysum ot
Temnepartypbl
Tena. CpegHsas
CKOpOCTb Te-
Nn10BOro ABUXe-
HUS MOJIEKYN ”
TemnepaTtypa
Tena.
dpoHTanbHada
na6opaTtopHas
pa6oTta «Ha-

Cdhopmuposatb
3HaHUA 0 ABU-
XXEHUN MONeKyn,
ABEHUN and-
dy3unu.
HayuuTtb: Ha-
6nogatb N 06b-
SICHATb sIBNIEHNE
Andpysuu;
06bACHATL 3a-
BMCUMOCTb CKO-
pocTu TenaoBO-
ro ABWXEHUS
MOneKysn oT
TemnepaTypbl
Tena; o6bAc-
HATb OTANYMe
NoHATUIA cpea-
HEel CKOpocTu
TEenjao0BOro ABu-
XXEHUA MONeKyn
OT MOHATUSA
cpepgHeli ckopo-
CTU MexaHuye-

3HaTb: onpegenexHne
Temneparypsbl, eANHU-
Lbl €€ n3mepeHus,
o603HaueHue; onpe-
AeneHue saBneHus
anddoysnn.

YMeTb: NpuBOAUTb
npuMepsbl ABAEHUN,
006BACHATL pe3ynbTa-
Tbl 3KCMNEPUMEHTOB,
noATBEPXAatoLLLNX
OBWXEHNEe MOseKyn,
onucblBaTb AB/IEHNE
Andpdysun, ob6bAC-
HSATb pasHuuy npoTte-
KaHusa gudpdoysmnm npm
pasnnyHbIX Temnepa-
Typax ¥ B pas/fiMyHbIX
arperatHbIX COCTOS-
HUAX

Y6exaEHHOCTb B BO3-
MOXHOCTW MO3HaHWA

npupoapi

PerynatueHble: yyu-
TbiBaTb BblJe/IEHHbIE
yuuTenem opueHTupsbl
OEeNncTBus B HOBOM
yyebHOM MaTepuasne B
coTpygHu4ecTBe C
yuuTtenem.
[lo3HaBaTenbHbIE:
onpefensitb NOHATUSA,
ycTaHaB/MBaTb aHasno-
rMun; NOHMMaTb pas/u-
YN Mexnay UCXOAHbI-
MW hakTamun n runote-
3aMu 4na nx
06bsCHEHUsA, Teope-
TUYECKUMU MOAENAMU
N peanbHbIMU 06bek-
Tamm

Mcnonb3oBaHne
obopypoBaHus

KomnsioTep, Mu-
Kpockon 6nono-
rMYeckuii, Kanns
MOfoKa, pa3bas-
JIEHHOTO BOAOWA
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Tema

JAaBneHue
XNAKOCTEN 1
rasoB. 3aKoH
Mackans.
dpoHTanbLHasa
nabopaTtopHas
pa6oTta

OCHOBHOE
cogepxaHune

6nogeHue 6po-
YHOBCKOTO ABU-
XeHunsa»

Paspen

[aBneHune TBEp-
Abix Ten. dasne-
Hue rasa, ero
3aBUCUMOCTb OT
TemnepaTypbl u
06BbEMa rasa.
Mepepayva pas-
NeHns rasamu un
XNAKOCTAMUA.
3akoH [lackans.
dpoHTanbHada
nabopaTtopHas
pabota «3aKoH
Mackanda. Onpe-
JeneHvie pasne-
HUS XXNOKOCTU»

Lenesas
ycTaHOBKa
ypoka

CKOro aBuxe-
HUS MaTepuasnb-
HOW TOYKU

Cdhopmuposatb
3HaHUA 0 gasne-
HUW XUOKoCTen
N ra3o., 3aKoHe
MNackans.
Hayuutb: Hab6t0-
[aTtb ABMIeHne
nepegaun gasne-
HUS XKNAKOCTS-
MU; 0O BACHATb
3aBUCUMOCTb
[aBneHns rasa
OT TemnepaTypbl
N KOHLEHTpaLmm
€ero MOJeKy/T;
aHanu3npoBaTb U
006BbACHATL sIBNE-
HWUS1 C UCNO/b30-
BaHMEM 3aKoHa
Mackansa

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

3HaTb: onpepene-
HUA fasneHus, naoT-
HOCTW, CWfbl, X 060-
3Ha4YeHnsa N eaAnHULbI
N3MepeHUs; NPUUYNHY
[aBfieHus rasa;3aBu-
CUMOCTb aB/ieHus ot
Temneparypsbl, nNaoT-
HOCTW; (POPMY/INPOB-
Ky 3aKoHa [lackans.
YMeTb: onnucbiBaTb
sAB/IEHNE faB/fieHNs ra-
3a Ha OCHOBe MoJioxe-
HUA MKT; 06bACHATb
0CO06EHHOCTK nepega-
UM faBieHUS XULKO-
CTAMMU M ra3zamu Ha oc-
HOBe nosioxxeHnii MKT;
NpPUBOANUTL MPUMEpHI,
WACTpupyowme 3a-
KOH lNackans

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoOMMYHMKaTMBHbIE
lMo3HaBaTesibHble

JINYHOCTHbIE
pe3ynbTaTthl

. MEXAHWUYECKUE CBOWCTBA XWAKOCTEW, FA30B U TBEPAbIX TE/ (12 u)

Pas3Butne nosHasa-
TeNbLHOro MHTepeca K
pusmnke

PerynatuBHbIe: yun-
TbiBaTb BblAe/eHHbIe
yunTeNIEM OpPUEHTUPbI
[AelicTBMA B HOBOM
yye6HOM matepuane B
COTpYyAHMYECTBE C
yuntenem.
Mo3HaBaTe/NbHblE:
onpeaensitb NOHSATUS,
MCMONb30BaTh 3HAKO-
BO-CYMBOJIMUECKUE
cpefcTBa, B TOM UuC-
Ne Mofienu 1 CXemsl
ANA peleHnsa 3aaay

Mcnonb3oBaHne
obopypoBaHus

Jatuuk paBsne-
HUSA, WTaTue, pa-
604aa EMKOCTb,
TpybKa, nnHeiika
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Tema

JlabopaTopHas
pa6ota Ne 1

NabopaTopHas
pa6ota Ne 2

OCHOBHOE
cogepxaHune

Jla6bopaTtopHasi
pa6ota Ne 1.
«3mepeHne
BbITa/IKBatOLLEeN
CUNbI»

NabopaTtopHas
pabota Ne 2. «l3-
yyeHue ycnosui
nnaBaHus Tena»

Lenesas
yCcTaHOBKa
ypoka

HayunTb nsme-
pATb BbiTa/IKNBA-
oLy cuny

Cdhopmuposatb
3HaHusA 06 ycno-
BMAX NaBaHus
Tena.

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

YMeTb: NpOBOAUTL
3KCNepuMeHT no 06-
HapyXXeHU BbITa/IKK-
BaloLLEn Cunbl, BbISAB-
NEHNI0 3aBUCMMOCTH
Moayna Fa or pXxu VI,
3anucbiBaTb pesysbTa-
Tbl U3MEPEHUNIT B BUAE
Tabnuy, hopmynmpo-
BaTb BbIBOJ, O BbIMNOJI-
HEeHHoI paboTe u pe-
3ynbTatax ¢ y4eToMm
NOrpewHocTU n3me-
peHuns

3HaTb: ycnosus,
npu KOTOPbIX TENO
TOHET, BCM/bIBAET,
naasaeT BHYTPU nnn

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

PerynatusHble: nna-
HUpoBaTb CBOW Aeii-
CTBWS B COOTBETCTBUU
C nocTtaBfieHHo 3afa-
yeli 1 ycrnoBuaMu ee
peanusauuu.
Mo3HaBaTe bHbIE:
OCYyLLEeCTBATbL (hukca-
uuio MHdopmaumm o6
oKpyXawLem mupe ¢
NOMOLLbIO UHCTPY-
MeHToB WKT.
KomMMyHuUKaTUB-
Hble: OpraHn30Bbl-
BaTb yuebHOe coTpyn-
HNYECTBO U COBMECT-
HYI OesATeNbHOCTb C
yuntenem u ceep-
CTHUKamu; paboTaTb
WHAMBUAYANbHO U B
rpynne

PerynsiTuBHble: nna-
HUpOBaTb CBOU Aeii-

CTBUSI B COOTBETCTBMU
C nocTas/ieHHOI 3aaa-

JINYHOCTHbIE
pe3ynbTaThl

CamMoCToATeNIbHOCTL B
npuo6peTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHUi

CamocCTOosTeNBHOCTL B
nNpuobpeTeHnn HOBbIX
3HaHWA 1 NpakTnye-
CKNX YMEeHUi

Mcnonb3oBaHne
obopypoBaHus

AvHamomeTp,
LWITaTUB YHUBEP-
canbHbIA, Mep-
HbIA LMANHAP
(MeH3ypka), rpys
LUANHAPUYECKUI
n3 ctanu,rpys
UUAMHAPUYECKNI
13 anloMUHNEBO-
ro cnnaea, HUTb

AnHamomeTp,
LWITaTMB YHUBEP-
casibHbIil, Mep-
HbIA LMAnHAP
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Tema

Tennosoe ABu-
XeHue. Temne-

patypa

OCHOBHOE
coaepxaHune

Tennosoe ABu-
XeHue. Tepmo-
AvHamMmunyeckas
cuctema. Cocto-
AHVe 1 napame-
TPbl COCTOSAHMSA
TepMogmMHamMmu-
yeckoli cucTe-
Mbl. Tennosoe
paBHOBecuKe.

Lenesas
yCcTaHOBKa
ypoka

Hayuntb: pac-
CUMTbIBATH Bbl-
TaJIKnBaoLlyto
cuny n cuny Ts-
XeCTu; uccnemo-
BaTb YC/I0BUA
nnasaHusa Tena;
06BACHATL NpuU-
Y/HbI NaaBaHnA
Ten

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uiero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MpegmeTHblE
pe3ynbTartbl

Ha NOBEPXHOCTU XUA-
KOCTH.

YMeTb: NpoBOAUTL
3KCMepuMeHT Mo npo-
BEpKe ycnosuii nna-
BaHWS Ten; 3anuchbl-
BaTb pe3ynbTaTbl B BU-
ae Tabnuupl,
dopmynupoBaThb Bbl-
BOJ, O BbIMOJ/IHEHHOWA
paboTe u pesynbraTax
C Y46TOM MOrpeLuHo-
CTV U3MepeHus

YHuBepcaneoHble yuebHble geinctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHble

JINYHOCTHbIE
pesynbTaTthl

yeli 1 ycnoBusiMu eé
peanusauyum.
KOMMYHUKaTUBHbIE:
OpraHv3oBbIBaTb
yuyebHOe coTpyaHuYe-
CTBO M COBMECTHYIO
[esATeNlbHOCTb C Yuu-
TeNemM 1 CBepCTHUKaA-
Mu; pa6oTaTb MHAWBU-
ZAyanbHo U1 B rpynne

Paspgen 3. TEMJIOBbIE ABNEHNA (12 u)

Cdhopmuposatb
3HaHuA o Tenso-
BOM [BWXEHUN,
Temnepartype.
Hayuntb: onpe-
OenaTb ueHy ge-
NeHusa WKasbl
TepmMomeTpa; ns-
MepATb Temrie-
paTypy; nepeso-

3HaTb: onpepene-
HVe TenaoBOro ABu-
XXEeHUsl, TeNS0BOro
paBHOBecus, Temne-
paTtypbl; eaUHULBI U3-
MepeHusa 1 0603Hauve-
HVe TemMnepaTypsbl,
YCTPOIACTBO W NMPUH-
uvn gelicTBusa TepMo-
MeTpa.

Pa3BuTtne no3Hasa-
TeNIbHOr0 MHTEpeca K
pusmnke

PerynsaTuBHbie: yun-
TbIBaTb BblAe/IEHHbIE
yuyuTenem opueHTupsbl
OEeNncTBus B HOBOM
y4yebHOM martepuane B
COTpyAHUYecTBE C
yuntenem.
Mo3HaBaTesibHbIE:
onpefensitb NOHATUS;
NOHMMAaTb pasmuums

Mcnonb3oBaHne
obopypoBaHus

(MeH3ypka), rpys
LUUAMHAPUYECKNIA
13 cneyunanbHOro
nnacTuka, HUTb
noBapeHHas
COMb, Nasoyka
Ans nepemMeLuu-
BaHuA

JlabopaTopHbIit
TEpMOMeETp, Aart-
4YMK Temnepary-
pbl
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MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

YHuBepcanbHble yuebHble geincteua (YY)

Kak napameTp
COCTOSIHUA Tep-
MoAnHamumye-
CKOW cucTeMbl.
M3mepeHne Tem-
nepartypsbl: Tep-
MOMeTp, LiKana
TepMomeTpa,
TepMmomMeTpuye-
CKoe Teso, pe-
nepHble TOYKW.
Wkana Llens-
cuna. Wkanel
dapeHreiita n
Peomiopa. A6-
contotHasa (Tep-
MoAnHamuye-
cKas) wkana
Temnepartyp.
AGBCONIOTHbIN
Hy/Nb Temnepa-
Typ. CBA3b MeX-
4y Temnepary-
poi no wkane

TemMnepatypbl u3
rpagycos Llenb-
cusa B rpagycel
KenbBnHa

BaTb MPW onucaHuu
TEennoBbIX ABEHW
NOHATUS: TepMOANHa-
MWUYECKOWN CUCTEMBI,
COCTOSIHUS TEPMOAN-
HAMWNYEeCKOol CUCTEMBI,
napameTpoB COCTOSI-
HUS TepMoguHamMmnye-
CKOW cucTemsbl; npu-
BOAMTb MPUMeEpbI Te-
N0BbIX SAB/IEHWIA,
3KCMEepUMEHTOB, Nofj-
TBEPXAaK L NX 3aBu-

CMMOCTb Temreparypsl

OT CKOPOCTKU ABUXe-
HUA MOJIEKY/

hakTamn 1 runotesa-
MW 418 UX 06bsACHe-
HUSA, TEOpeTNYECKNUMU
MOAEeNsMu 1 peab-
HbIMU O06BbEKTaMU

Lenesas
Tema OcHoBHOE CTAHOBKA M Vicnonb3oBaHue
cofepxaHue y eranpeAmerTHele obopygosaHus
ypoka MpeameTHble pesynbTaThl
pesy/bTarhl PerynaTusHble JnunoctHble
pesynbTaTthl
KOMMYHMKaTUBHbIE
[Mo3HaBaTenbHbLIE
Temnepatypa OUTb 3HaveHne YMeTb: Ncnonb3o- MeXAy UCXOAHbIMU
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Tema

BHyTpeHHAA
3Heprugd. Cno-
cobbl n3meHe-
HWUS BHYTPEH-
Heli aHeprum

OCHOBHOE
cogepxaHune

Lenbcua n no
abCconTHO
(TepmogmHamu-
YecKoW) LwKane.
JemMoHcTpaumsa
«/3mepeHne
Temneparypbi»

KnHeTnueckasa un
noTeHumanbHas
3Heprusa. Cosep-
WweHne paboTbl
ckaTbIM BO34y-
XOM. BHyTpeH-
HAA aHeprus.
YcnosHoe 060-
3Ha4YeHne n egu-
HULA BHYTPEH-
Heli aHepruu.
3aBncMMoCTb
BHYTpeHHeli
3Heprum Tena ot
ero Temnepary-
pbl, Maccobl 1 oT
arperaTtHoro co-
cTosHuA. Cnoco-

Lenesas
ycTaHOBKa
ypoka

CdpopmupoBaTtb
3HaHWS O BHY-
TPEHHEN 3Hep-
rmm, cnocobax
N3MEHEHNS BHY-
TPEHHEN 3Hep-
rmu.

Hayuutb: 06bsC-
HATb U3MEHeHNe
BHYTpEHHel
3aHeprum Tena
npu Tensnonepe-
nade n pabote
BHELLHUX CUT;
aHaM3npoBatb
sIB/IeHWe Tensno-
nepegauyn; cpas-
HMBaTb BUAbI

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

3HaTb: onpegeneHve
BHYTPEHHEN aHepruum,
ABMEHWA Tensonepe-
Jauyv; eanHNLbI n3me-
peHust 1 0603HaYEHNE
BHYTPEHHEN aHepruu,
crnocobbl Tennonepe-
faun.

YMeTb: onucbiBaTb
npouecc npespatie-
HWS aHeprum npu B3a-
nMoaencTBun Ten, ns-
MEHEeHUs aHeprun npu
coBeplleHun paboThbl
u Tennonepenauve;
NPUMEHATb 3HaHUA 0
BHYTPEHHeN aHeprum
crnocobax eé n3meHe-

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

PerynsaTuBHbIE: yuu-
TbiBaTb BblAE/EHHbIE
YyUnTENEM OPUEHTUPDI
[elcTBMSA B HOBOM
yyeb6HOM matepuane B
COTpYAHMYECTBE C
yuutenem.
Mo3HaBaTe/bHbIE:
onpeaenaTb NOHATUS,
co3gasatb 0606Le-
HWS, yCTaHaB/MBaTb
aHasnoruu; NoHMMaTb
pasnuuus Mexay uc-
XO[HbIMW (haKTaMu 1
runotesamu Ans ux
06bSICHEHWS, TEOPETU-
YECKUMUN MOZENSAMA 1
peasibHbIMM 06BEKTAMM

JINYHOCTHbIE
pesynbTaTthl

CamoCToATENLHOCTL B
NpMOGpPETEHNN HOBbIX
3HaHWA 1 NpakTuye-
CKUX YMEHWUIA

Mcnonb3oBaHne
obopypoBaHus

AemoHcTpauna
«/I3meHeHne
BHYTpPeHHER
aHepruun Tena
npu TpeHUN u
yaape»: AaTuuK
Temneparypesl,
[ABe [0CKu, aBe
CBUHL,OBbIE Nna-
CTVMHKMW, MOJIOTOK
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Tema

KoHBekuus.
M3nyyeHue

OCHOBHOE
cogepxaHune

Obl N3MEHEHUSA
BHYTPEHHEN
3Heprum Tena:
coBeplleHune pa-
60Tbl 1 Tennone-
pegava

KoHBekunsa B
XNAKOCTAX U ra-
3ax. [lepeHoc
BeLecTsa npu
KOHBeKUuumn. O6-
pa3oBaHue Be-
TpoB. N3nyye-
HVe 3Heprum Ha-
rpeTbiMm
Tenamu. 3aBucu-
MOCTb 3Heprum
n3nyyeHus ot
TemnepaTypbl
Tena. CpaBHe-
HWe n3ny4vyeHuns
(mornoweHuns)
3HEeprun 4YeépHoi

Lenesas
yCcTaHOBKa
ypoka

Tensonepeaauu;
CaMOoCTOSITE/IbHO
paspabartbiBaTb,
naaHupoBaTb U
OCYLLECTBASATb
3KCMEepPUMEHT Mo
N3MEHEHMIO BHY-
TPEHHel aHeprum

Cdhopmuposatb
3HaHUA O KOH-
BEKUUU U U3Ny-
YeHuw.
Hayuntb: Ha-
6n[aTb KOH-
BEKLMWOHHbIE MOo-
TOKW B XXUAKO-
CTAX U rasax;
06BACHATL Me-
XaHW3M KOHBEeK-
unn, NPUYNHY
pasfInyHOl CKO-
pPOCTU KOHBEK-
UMy B rasax u
XNAKOCTAX;
cpaBHUBATb

MnaHupyemble pe3ysbTaTbl OCBOEHWS OCHOBHOW 06pasoBaTtesibHOl npo-

rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

HUSI B Pa3fINUHbIX CU-
Tyaumsx

3HaTb: onpegenexHve
ABMIEHWII KOHBEKLUUN,
N3NyyeHuns.

YMeTb: NpuBOAUTb
npuMepbl KOHBEKLUN
N U3nydyeHuns; pacno-
3HaBaTb KOHBEKLNIO

N U3nyvyeHne cpeam
Apyrux BMAOB Tenso-
nepegaun. OnucoiBaTb
MexaHu3M nepegauu
3HEeprun AaHHbIMu
cnocobamum

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoMMYyHUKaTUBHbIE
[No3HaBaTenNbHbIE

PerynatuBHbIe: yun-

TbiBaTb BblAe/IEHHbIE
yuynTenem opueHTupsbl
OeincTBuA B HOBOM
yyebHOM MaTepuane
B COTpygHUYecTBe

C yuuTenem.
[Mo3HaBaTesibHbIE:
onpeAensitb NOHATUSA,
co3gaBaTb 0606ue-
HUSA, yCTaHaBMBaThb
aHanornu

JINYUHOCTHbIE
pe3ynbTaTthl

Pa3Butue no3Hasa-
Te/IbHOro nHTepeca K
husnke

Mcnonb3oBaHne
obopypoBaHus

AdemoHcTpauunsa
«lMornouweHune
CBeTOBOIi
aHeprun»: aesa
JaT4yvka Temne-
paTypbl, namna,
nuct 6enoii n
YépHoli bymarn,
CKOTY
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Tema

NabopaTopHas
pa6oTta Ne 3

OCHOBHOE
cogepxaHune

N CBET/ION no-
BEPXHOCTSIMU
Ten. YCTpohcTBo
Tepmoca. Ponb
N3nyyeHus un
Apyrux BuaoB
Tennonepeaauun
B XXM3HW pacTe-
HUA 1 KMBOTHbIX

Na6opartopHas
pa6oTta Ne 3.
«CpaBHeHune Ko-
nnyecTB Tenso-
Tbl NPW CMELLK-
BaHUM BOJbI
pasHoli Temne-

paTypbi»

Lenesas
ycTaHOBKa
ypoka

SIB/IEHUS KOH-
BEKUUWN U U3NY-
yeHuns; Habnwo-
0aTb U3MEHeHue
TemnepaTypsbl
Tena, obycnos-
NeHHoe norno-
LLLEHNEM CBETO-
BOr0 M3Ny4YeHns

HayuuTb: uccne-
[oBaThb sIBNeHne
TennoobmMeHa
npu cMmellvBa-
HUWM XONOAHOIA

N ropsiueil Boabl;
BbIUMC/IATL KO-
NNYecTBO Tenso-
Thl

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

3HaThb: yCTPOMNCTBO
N NpuMHUMN AeicTBus
KanopumeTpa.
YMeTb: NpoBOAUTL
HabngeHnsa npouec-
ca Tennonepejauu;
N3MepATb TeMnepary-
py ropsiyei u xonopa-
HOW BOAbI; paccyunTbl-
BaTb KO/IMYECTBO Te-
nnoTbl, Heo6XxoaMMOe
[ONs HarpeBaHUsi BOAbI
U BblAeNsieMoe et
npy OXNaxneHuu;
00DBACHATL NPUYMHY

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

PerynaTuBHbie: nna-
HMpoBaTb CBOW Aei-
CTBMSI B COOTBETCTBMU
C NocTaB/feHHOW 3afa-
yeli n ycnoBmamun eé
peanusauuu.
Mo3HaBaTesibHbIE:
ocyLWecTBnATb hukca-
uuio MHdopmauymm o6
OKpYyXalLem mupe

C NMOMOLLbI0 UHCTPY-
MeHTOB WKT.
KOMMYHUKaTUBHbIE:
OpraHv3oBbIBaTb
yyebHoe coTpygHuye-

JINYHOCTHbIE
pesynbTaTthl

CaMoCToATeNIbHOCTL B
NpMOGpPETEHNN HOBbIX
3HaHWA 1 NpakTu4ye-
CKNX YMEHWI

Mcnonb3oBaHne
obopypoBaHus

JaTtuuk Temnepa-
Typbl, TEPMO-
MeTp, Kanopu-
METp, MEepPHbIi
unnmHap (MeH-
3ypka), nabopa-
TOPHbIE CTaKaHbl,
ropsiyas n xo-
nogHas soja
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Tema

NabopaTopHas
paboTa Ne 4

OCHOBHOE
cogepxaHune

JabopaTtopHasi
pa6oTta Ne 4.
«3mepeHmne
yAenbHom Te-
NJ1I0EMKOCTU Be-
LecTBa»

Lenesas
yCcTaHOBKa
ypoka

Hayuntb: nsme-
PATb YAE/IbHYI0
Ten/10éMKOCTb
BELLEeCTBA; Bbl-
YNC/IATb NO-
rPELHOCTb KOC-
BEHHOIo n3me-
peHNst yaenbHoi
Ten/10éMKOCTU
BellecTBa

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

HepaBeHCTBa 3TNUX KO-
nn4yecTB Ten/10Thbl

YmeTbl Habnwgatb
npouecc Tensaonepe-
Jauu; paccunTbiBaTtb
KOJINYECTBO TEN/OThI,
Heobxogumoe ansa Ha
rpesaHvs BoAbl 1 Bbl-
aensiemoe npu
oxnaxgeHuu Tena,
NPUMEHATbL ypaBHe-
HWe Tennosoro 6a-
NnaHca ansa onpegene-
HWUS yaenbHon Tenno-
€MKOCTW BellecTBa

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

CTBO M COBMECTHYIO
AeATeNbHOCTb C yuu-
Tenem 1 CBepCTHMKa-
MU; paboTaTb MHAWBU-
ZyanbHo 1 B rpynne

PerynaTtuBHbie: nna-
HMpOBaTb CBOMW AeN-
CTBWS B COOTBETCTBUU
C NocTaB/feHHOW 3afa-
yein n ycnosusimu eé
peanusauuu.
[lo3HaBaTenbHbIE:
oCyLecTBNATL PUKca-
uuio MHgpopmaymm 06
OKpYXallLleMm mupe c
NMOMOLLbIO UHCTPY-
MeHTOoB NKT.
KOMMYHUKaTUBHbIE:
OpraHn3o0BbIBaTb
yyebHOe coTpyaHuYe-
CTBO U COBMECTHYIO
[esATeNbHOCTb C yuu-
Tenem n cBepcTHUKa-
Mu; pabotaTb UHAUBU-
AyanbHO U1 B rpynne

JINYHOCTHbIE
pe3ynbTaThl

CamoCTOosTENBHOCTL B
nNpuobpeTeHnn HOBbIX
3HaHWA 1 NpakTnye-
CKNX YMEHWI

Mcnonb3oBaHne
obopypoBaHus

JaTtuuk Temnepa-
Typbl, TEPMO-
MeTp, Kanopu-
MeTp, ropsiuas
nxonogHasa Bojaa,
MEpPHbIN Uu-
NMHAP, TPY3 Lu-
NINHAPUYECKNI C
KPIOUKOM, HUTb,
3/1EKTPOHHbIE Be-
Chbl



MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

YHuBepcanecHble yuebHble genctema (YY)
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Lenesas
Tema OCHOBHOE ycTaHoBKa M Mcnonb3oBaHne
eTanpegmMmeTHble
cogepxaHune obopypoBaHus
ypoka MpeameTHble pesy/ibTarhl

MnaBneHve n
oTBepAeBaHne
KpucTtannunye-
CKMX BeLlecTB.
dpoHTasIbHbIE
nabopaTtopHble
paboTbl

lnaBneHve TBép-
AbIx Ten. Temne-
patypa nnasne-
HUsi. O6bsACHE-
HWe npouecca
nnas/fieHNs C ToY-
K/ 3peHus mone-
KYNSAPHO-KNHETU-
YyeckKoW Teopun
CTpOEeHuA Bele-
ctBa. Kpucrtannu-
3auua. Temnepa-
Typa Kpuctaniu-
3aumn.
Mnasnexve n
Kpuctannmsaums
aMOopHbIX Tes.
YpaencHasa tensio-
Ta nnasneHns:
ycnoBHoe 060-
3HayeHve, egn-
H1Ua n3mepe-
HUS, bmsnyecknii
cMmbIcn. dopmyna

Cdhopmuposatb
3HaHWa 0 nna.-
neHun n oTeep-
JeBaHun Be-
LecTB.
Hayuntb: Ha-
6nwopatb 3aBU-
CYMOCTb Temne-
patypbl Kpu-
CcTa//IN4yecKoro
BelecTsa npu
ero nnasJsieHun
(kpuctannusa-
uun) oT Bpeme-
HW; BbIUNCNATb
KO/IMYecTBO Te-
naoTbl B Npouec-
ce Tensnonepe-
Jauun npu nna.-
neHnn un
Kpuctannusa-
unn; onpege-
NnATb No Tabnuue
3Ha4YeHus Tem-

pe3ynbTaTbl

3HaThb: onpefeneHue
ABMEHWI NNaBneHus,
oTBepAeBaHus, TeM-
nepaTypbl NaaBieHNs,
yAenbHOW TennoThbl
nnaBneHns; equHNLy
N3MepeHns yaenbHow
TEeN0Tbl NNaBAEHUSA W
eé dunsmnyecknii
CMbIC/T; hopmyny Ans
pacyéTta KosmyecTsa
TennoTel, Heobxoau-
MOro A/181 nnaBneHus
KPUCTa/ITUYeCcKo ro
BellecTBa W Bblgens-
louerocs npu ero
oTBepAeBaHUN.
YMeTb: N0/b30BaTh-
cA Tabnuuamun 3Hadve-
HWIA TemnepaTtypsbl
nnaBfeHus n yaenb-
HOIi TennoTbl nnasne-
HUSA BeLLecTB; 06bAC-
HATb MpoLecc nnassne-

PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

Pasgen 4. UBMEHEHUE ATPEFATHbIX COCTOAHUW BEWECTBA (6 u)

PerynsaTuBHbIE: yuu-
TbiBaTb BblAE/IEHHbIE
YUYUTENIEM OPUEHTUPBI
OEeNncTBus B HOBOM
yyebHOM matepuane B
COTpPYAHMYECTBE C
yuntenem.
Mo3HaBaTeNbHbIE:
onpeaensitb NOHATUS,
MCNo/b30BaTb 3HAKO-
BO-CYMBOJIMYECKUE
cpefcTBa, B TOM YUC-
ne MoAEenu 1 CXeMbl,
ANs peleHns 3agay

JINYHOCTHbIE
pesynbTaTthl

Pa3BuTtne nosHasa-
TeNLHOro MHTepeca K

dpoHTanbLHaa
nabopatopHasd
pa6oTta Ne 1.
«OnpepeneHue
yaoenbHOW Te-
nnoTbl nnasne-
HUA Nbaa»: gart-
YMK Temnepary-
pbl, Kanopumetp,
cocy[ C TarnLmnm
nbaom,cocyn

C BOAOM, anekK-
TPOHHbIE BECHI.
dpoHTanbHagd
nabopaTtopHasd
pa6oTta Ne 2.
«Obpa3oBaHue
KpucTannoe»:
MWKpOCKONM,
npob6upka

C HacCblLWEeHHbIM
pacTtBopom
OBYXPOMOBOKMUC-
N10ro aMmmoHu4,
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Tema

VicnapeHue u
KOHAeHcaums

OCHOBHOE
cogepxaHune

An1a pacyéTa Ko-
NnyecTtBa Tenso-
Tbl, HEO6XO04MMO-
ro Ans nniasne-
HUA Tena.
®dpoHTasIbHas
nabopaTopHas
pa6ota Ne 1
«OnpepneneHne
yAENbHOI Tenno-
Tbl M/1aB/IEHUSA
Nbfa».
dpoHTanbHada
nabopaTtopHas
pa6ota Ne 2.
«O6paszoBaHune
KpUCTasioB»

MapoobpasoBa-
Hue. VicnapeHue.
3aBncumMocTb
CKOpoCTU ucna-
peHus oT poja
XWAKOCTH, no-
waan eé noBepx-
HOCTW W Temre-

Lenesas
yCcTaHOBKa
ypoka

nepartypbl nia.-
NeHns nyaenb-
HOl TennoTbl
nnaBneHus Be-
LecTBa; npume-
HSTb MOJTyYeH-
Hble 3HaHUS K
pelleHunto rpa-
hunyeckux 3agad

Cdhopmuposatb
3HaHus 06 ucna-
pEHUN N KOH-
AeHcauun.
Hayuntb: uccne-
JoBaTb 3aBUCU-
MOCTb CKOPOCTHU
ncnapeHus ot

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

HUA 1 OTBEpAEeBaHUA
Ha ocHoBe MKT; cpaB-
HuBaTb Mpouecc nnas-
neHna n oTBepaesa-
HMS1 B 3aBUCUMOCTU OT
yAenbHOW TennoThbl
nnasneHus

3HaTb: onpegenexHne
ABMEHWI NCMapeHus 1
KOHAeHcauuun, Hachbl-
LEeHHOro napa.
YMeTb: 06bACHATb
Ha ocHoBe MKT npo-
ueccbl ucnapeHusa u
KOHAeHcauuu n npo-

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

PerynatvuBHble:
yunTbIBaTb BblAeNeH-
Hble yynTenem opueH-
TUpPbI eliCTBUS B HO-
BOM y4e6HOM maTtepu-
ane B COTpyAHMYeCTBe
C yuutenem.

JINYHOCTHbIE
pe3ynbTaThl

Pa3BuTtne no3Hasa-
TeNbHOro MHTepeca K
unsunke

Mcnonb3oBaHne
obopypoBaHus

npegMeTHoe
CTEKNO0,CTEK/ISIH-
Hasi nanovka

AdemoHcTpauyus
«cnapeHune
cnupTa»: AaTunk
Temnepatypsl,
npobupka, nu-
CTO4YKKM Bymaru,
PE3UHKK, pasHble
cnupTbl
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Tema

KuneHne.
YpencHada Te-
nnota napoo6-
pasoBaHuA

OCHOBHOE
cogepxaHune

patypsbl. [MOHUK-
XeHue Temnepa-
TYPbl XUAKOCTU
npv “cnapeHun.
KoHaeHcauus.
HacblLEeHHbIN
nap. 3asucu-
MOCTb AaBJ/IeHUA
W NNOTHOCTU Ha-
CbILL,EHHOrOo na-
pa ot Temnepary-
pbl. HeHacsblIweH-
HbIA Nap

KuneHne. Tem-
nepartypa kune-
HUA. DHepreTu-
yeckue npespa-
LeHus,
npoucxogswune
B NnpoLecce Ku-
nexHvs. Yaens-
Has TennoTta na-
poob6pa3oBaHus
(koHgeHcauun):
ycnoBHoe 060-

Lenesas
ycTaHOBKa
ypoka

poAa XuakocTu,
naowaan eé no-
BEPXHOCTU U
TemnepaTtypbl

CdpopmupoBaTtb
3HaHUA O Kune-
HUN.

Hayuntb: uccne-
[oBaTb 3aBuCU-
MOCTbL Temnepa-
TYPbl XUAKOCTH
npu eé KuneHuu
(koHAeHcauuwn)
OT BpeMeHu;
paccuuntbiBaTb
KO/INYeCTBO Te-

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

ncxogsuime npu 3Tom
N3MEHEHNA 3Hepruu;
BbISIBNSATb N 0OBSAC-
HSATb DaKTOPbI, BANS-
oLLMe Ha CKOpPOCTb
ncnapeHms

3HaThb: onpeaeneHue
SIBMIEHUS] KUMEHWS,
Temnepatypbl Kune-
HWUS, yaenbHOW Tenno-
Tbl Napoobpa3oBaHus;
eAUHNLY N3MepPEeHNUs
yAenbHol TennoTel na-
poobpa3oBaHusa n eé
husmnyeckunii cmbich.
YMeTb: 06bACHATb
npoLuecc KuneHms Ha

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

[Mo3HaBaTesibHbIE:
onpeAensitb NOHATUSA,
co3gasaTb 0606Le-
HWSA

PerynatuBHbIe: yuu-
TbiBaTb BblAENEHHbIE
yunuTenem opueHTUpbI
[leiicTB/A B HOBOM
yue6HOM maTepuase B
COTPYAHNYECTBE C
yumTenem.
Mo3HaBaTe/NbHbIE:
onpeaensitb NOHATUS,
CNo/b30BaTh 3HAKO-
BO-CUMBOJ/IMUECKUNE
cpefcTBa, B TOM Unc-

JINYHOCTHbIE
pesynbTaTthl

CamMoCToATEeNIbHOCTL B
NpPMOGPETEHNN HOBbIX
3HaHWI N NpakTnye-
CKNX YMEeHUi

Mcnonb3oBaHne
obopypoBaHus

AemoHcTpauna
«3yyeHne
npouecca Ku-
NeHua BOAbI»:
JaTyuK Temnepa-
Typbl, WITATKB
YHUBEpCasbHbI,
Kkonba CTek/sH-
Has, CnMpPTOBKa,
nosapeHHas
COJlb
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Tema

OCHOBHOE
cogepxaHune

3HaueHue, egu-
HUUa n3mepe-
HUA, pusnye-
CKWIA CMbICH.
dopmyna ana
pacuyéTta Konumye-
CTBa TennoTbl,
Heob6xo4MmMoro
ONA KnuneHus
XUOKOCTU U Bbl-
fensiouierocs
npu eé KoHAeH-
cauum

Lenesas
yCcTaHOBKa
ypoka

naoTbl, HeobXxo-
AumMoe ans na-
poo6pa3oBaHus
BellecTBa AaH-
HOW Macchl;
onpeaensitb Mo
Tabnuuye 3Have-
HUS TemnepaTy-
pbl KUMEHUS U
YAENbHOW Te-
naoTbl Napoo6-
pasoBaHus Xua-
KOoCTei; ycTa-
HaBNMBaTb
MexnpeameTt-
Hble cBA3U hu-
3MKM 1M MaTema-
TUKU Npy peLue-
HUK
rpacuyeckmx

3agad

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

ocHoBe MKT; nonb30-
BaTbCsa Tabnuuei 3Ha-
YeHWii TemnepaTypbl
KUNEHNA 1 yaenbHo
TennaoTbl Napoobpaso-
BaHWA XUOKOCTEW;
CcpaBHUBaTh yaefbHble
TennoTbl Napoobpaso-
BaHWUA AN Pas/IMyHbIX
BeLecTB U npouecc
KUNEeHNA B 3aBUCUMO-
CTW OT yaenbHol Te-
naoTbl napoobpaso-
BaHWA; onpeaenaTb
XapakTtep TennoBbIX
npoweccos (HarpeBsa-
HWe, oxnaxaeHune, Ku-
neHve, KoOHAeHcauus)
no rpacuky 3aBucu-
MOCTK Temneparypbl
Tesna OT BpeMeHu;
NPUMeHATbL hopmyny
ONA pacyéTa Konmnye-
cTBa Tenn0Tbl, HE0b-
X04AMMOTO ANs npe-

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

JINYHOCTHbIE
pe3ynbTaThl

e MOAENN W CXEMbI,
ANs pelleHus 3agay

Mcnonb3oBaHne
obopypoBaHus
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Tema

BnaxHocTb
BO34yXa.

P poHTaNnbLHas
nabopaTtopHas
pa6oTa

OCHOBHOE
cogepxaHune

AbconTHas
BN@XHOCTb BO3-
ayxa. OTHocu-
TeNbHas BNaXx-
HOCTb BO3ayxa.
dopmyna ans
pacyéTta OTHO-
CUTENbHO
B/IQXXHOCTU BO3-
Ayxa. Touka po-
cbl. BonocHoi
rMrpomeTp.
3HauyeHune
B/1IAXXHOCTU BO3-
ayxa ons xXms-
HefeAaTeNbHOCTM
yesioseka. Pe-
WeHne 3agau.
®poHTanbLHada
nabopaTtopHas
pa6oTta «3me-

Lenesas
ycTaHOBKa
ypoka

CdpopmupoBaTtb
3HaHWS 0 BNax-
HOCTM BO3AyXa.
Hayuutb: onpe-
AenaTe no Ta-
61mue nnoT-
HOCTb HacblLeH-
HOro napa npu
pasHoilt Temne-
patype; aHanu-
3upoBaTb
YCTPOWCTBO "
npuHumMn geii-
CTBMS1 MCUXPO-
mMeTpa, BOJioC-
HOro rurpome-
Tpa; U3mMepaTb
OTHOCUTESBHYIO
B/TAXHOCTb BO3-
Ayxa; aHanusu-
poBaTtb BAUSIHME

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

BpalleHus BellecTBa
B Nnap u Bblgensioue-
rocsi Npu ero KOHAeH-
cauuu

3HaTb: onpegenexne
abCcoMOTHONM BIaXHO-
CTU BO3Ayxa, OTHOCHU-
TeNbHOI BNAXHOCTU
BO3ayxa.

YMeTb: n3mMepsitb OT-
HOCUTE/NbHYI0 BaX-
HOCTb BO3/yxa C Mo-
MOLLbIO NCUXPOMETPA;
06bSACHATL 3aBUCK-
MOCTb OTHOCUTE/IbHOM
B/IQXKHOCTW BO3Ayxa
OT TeMnepaTypsbl

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoOMMYHMKaTMBHbIE
lMo3HaBaTesibHble

PerynatTuBHbIE: yuu-
TbiBaTb BblAENEHHbIE
yunTeNIEM OpPUEHTUPbI
[AelicTB/UA B HOBOM
yue6HOM maTepuasne B
COTpyAHMYecTBe C
yunTenem.
Mo3HaBaTe NbHbIE:
onpeaensitb NOHSATUS,
NCMONb30BaTh 3HAKO-
BO-CYMBOJ/IMUECKUNE
cpeacTBa, B TOM YMC-
e MOJeNN U CXEMbl,
ANs peweHns 3agay

JINYHOCTHbIE
pe3ynbTaTthl

Y6exaEHHOCTb B He-
06X04MMOCTUN pa3yMm-
HOro MCNosib30BaHNS
OOCTUXEHUIA HayKu v
TexXHoMorni ans fasnb-
Heliero pasBuTus
YyesloBeyeckoro 06-
uecrtsa

Mcnonb3oBaHne
obopypoBaHus

AaTtunk Temnepa-
Typbl, TEPMO-
MeTp, Mapns,co-
cypq c Boaom
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OCHOBHOE
cogepxaHune

Tema

peHve BRaxHo-
CTM BO3gyXa»

Lenesas
yCcTaHOBKa
ypoka

BNAXXHOCTW BO3-
Jyxa Ha Xu3He-
AeATenbHOCTb
yenoBeka

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoMMYyHUKaTUBHbIE
[No3HaBaTenNbHbIE

JINYUHOCTHbIE
pe3ynbTaTthl

Pasgen 5. TEMN/IOBbIE CBONCTBA XUAKOCTEW, FTA30B U TBEPAbLIX TEN (4 u)

3aBNCMMOCTb
[aBfieHna rasa
AaHHOl maccl
oT 06BLEMa npu
NOCTOSIHHOW
Temnepartype.
padmk nony-
YeHHOW 3aBUCKU-
MocTu. O6bsic-
HEeHne 3aBuUcCKu-
MOCTU Ha
OCHOBE NOJIoXe-
Huii MKT. 3aBu-
CUMOCTb 06BEMA
rasa faHHoum
Maccbl OT ero
TemnepaTypbl
npv NOCTOSAHHOM
AaBneHnn, aas-

CBs3b Mexay
napamMmeTpamu
COCTOSIHUA Ta-
3a. MNpumeHe-
HWe rasos

CdhopmupoBatb
3HaHuA 06 nae-
afbHOM rase, ra-
30BbIX 3aKOHax.
Hayuntb: uccne-
JoBaTtb A5 rasa
OaHHOI Maccel
3aBUCUMMOCTMU:
AaBneHuns ot
06bEMa npu no-
CTOSIHHOW TeM-
nepatype, 06bé-
Ma OT Temnepa-
Typbl npu
NOCTOSIHHOM
AaBrieHuun, aaB-
neHusa oT Temne-
paTypbl npy no-
CTOSAHHOM 061bé-

3HaTb: NOHATMSA nge-
anbHOro rasa; nsortep-
MWUYecKoro, nsobap-
HOr0 U N30XOPHOIo
npoweccos; hopmMynn-
pOBKYy 3aKOHOB Boii-
na — MapuoTTa,
lein-Moccaka, Wapns,
rpaHuLbl NPUMEHNMO-
CTW AaHHbIX 3aKOHOB.
YMeTb: onucbiBatb
3KCNEepUMEHTbI, No4-
TBEpXAawwme 3aKo-
Hbl Boiltna — MapwuoT-
Ta, eii-Jltoccaka,
Wapns; 06bACHATb
ra3oBble 3aKOHbl Ha
OCHOBE MOMOXEHWA
MKT

Y6exaEHHOCTb B BO3-
MOXXHOCTWU NO3HaHWUS

npupoab

PerynatuBHbIE: yuu-
TbiBaTb BblAENEHHbIE
yunuTesnem opueHTUpbI
[leiicTB/A B HOBOM
yye6HOM matepuane B
COTpPYyAHMYECTBE C
yunTenem.
Mo3HaBaTe/NbHbIE:
onpeaensitb NOHATUS,
NCMONb30BaTh 3HAKO-
BO-CYMBOJ/IMUYECKUE
cpefcTBa, B TOM UnC-
e MOAENn 1 CXeMbl,
ANs pelweHns 3agay

Mcnonb3oBaHne
obopypoBaHus

AdemoHcTpaunsa
«3meHeHNne
haBfieHna rasa
C UBMEHeHNeMm
o6bEMa npu
NOCTOSAAHHOWM
TemMnepartype»:
JaTyuK fasne-
HUA, JAaTYMK TEM-
nepartypsl, Wwra-
TVB, cocyg Ans
AeMoHcTpauun
ra3oBbIX 3aKo-
HOB, Hacoc.
AdemoHcTpauunsa
«3meHeHne
haBneHna rasa
C U3MEHEeHNEeM
TeMmnepaTypbl
npu NOCTOAH-
HOM
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Tema

OCHOBHOE
cojepXxaHue

NleHns rasa gaH-
HOW Macchl OT
TemnepaTypbl
npu NOCTOSSHHOM
o06bEéme. padmk
Kaxgoro npo-
uecca. Ob6bAc-
HeHne Kaxaoro
npouecca Ha oc-
HOBe MoJioxe-
HUin MKT. Mpu-
MEHeHMe rasoB
B TEXHUKE

Lenesas
ycTaHOBKa
ypoka

Me; 06BACHATL
3TN 3aBUCUMO-
CTV Ha OCHOBeE
NOJI0XKEHUI
MKT; npumeHaTb
NosTlyYeHHblEe
3HaHUA K pelue-
HUMIO 3adad

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

MNpegmeTHble

pe3ynbTaTbl JINUHOCTHbIE

pe3ynbTaTbl

Mcnonb3oBaHne
obopypoBaHus

o06bEMe»: pgaT-
UMK OaBNEHMUS,
JaTyuk Temnepa-
Typbl, WITATUB,
cocyn ons ge-
MOHCTpauuu ra-
30BbIX 3aKOHOB,
NnHelika, cocyg ¢
BOOI,CNUPTOB-
Ka.
AdemoHcTpayua
«/I3meHeHune
06béma rasa c
N3MEHEHNEM
TemnepaTypbl
npu NOCTOSIH-
HOM faBne-
HUU»: gaTunK
JaBneHus, nat-
YnK Temneparty-
pbl, WITATKB, CO-
cyZ ANst [EeMOH-
cTpauuun rasosbIx
3aKOHOB, NNHENR-
Ka, cocyj C BO-
OOl, cnupToBKa
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Tema

Cwuna Toka. AM-
nepmetp. Jla-
6opaTopHas
pa6oTta Ne 5

QnekTpuye-
CKOoe Hanpsxe-

OCHOBHOE
cogepxaHune

Cwuna ToKa. Yc-
noBHOe 0603Ha-
YeHune U eguHun-
ua cunbl ToKa.
JonbHble n
KpaTHble eguHu-
Ubl CUbl TOKA.
AmnepmeTp —
npnéop Ansa us-
MepeHus cunbl
TOKa, cnocob
ero nofksniye-
HUA B Uenb. Jla-
6opaTopHas pa-
60T1a Ne 5.
«Cb6opka anek-
TpUYecKoi uenu
N n3mepeHune
CW/bl TOKa Ha
pa3nuyHbIX eé
yyacTkax»

dnekTpuyeckoe
HanpsxeHue.

Lenesas
yCcTaHOBKa
ypoka

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

Pasgen 7. 9/IEKTPUUYECKUM TOK (14 u)

Cdhopmuposatb
3HaHWA 0 cune
TOoka, npubope
ONnA n3MepeHus
CW/bl TOKA.
HayunTb: onpe-
0enaTb ueHy ae-
NeHns WKasbl
amnepmeTpa,;
n3MepaTb cuny
TOKa Ha pasnunu-
HbIX ydacTKax
3NEKTPUYECKO
uenwu,3anuncol-
BaTb pe3ynbTar Cc
YYETOM norpeLu-
HOCTWN n3mepe-
HYA

Cdhopmuposatb
3HaHMA 0 Hanps-

3HaTb: onpegeneHve
CUNbl TOKa; eanHuLy
NU3MepeHnst Cubl TOKa
n eé husnyeckmii
cMbIcn; dhopmyny ans
onpeaeneHns cunbl
ToKa; npubop Ana us-
MEepeHUs1 Cusbl TOKa,;
npasuna paboTbl C
npméopom.

YMeTb: N0/b30BaThb-
ca amnepMeTpoM Ans
onpeaeneHns cunbl
TOKa B Lenu; oL eHun-
BaTb pe3yfbTatbl U3-
MepeHunii; NPUMeHNATb
dopmyny ana pacuéra
Cunbl TOKa

3HaTb: onpegenexHne
HanpsXeHus;e4NHN-

PerynaTtusHble: nna-
HMpoBaTb CBOW Aei-
CTBMSI B COOTBETCTBMU
C noctaBneHHoW 3afa-
yein n ycrnosusimu eé
peanusauuu.
Mo3HaBaTesibHbIE:
OCyLecTBATbL (hukca-
UM nHdopmauumn o6
OKpy>XalLem mupe ¢
NMOMOLLbI0 UHCTPY-
MeHTOB WKT.
KOMMYHUKaTUBHbIE:
OpraHn3oBbIBaTb
yyebHoe coTpygHuye-
CTBO M COBMECTHYIO
[esATeNbHOCTb C yuu-
TEeNemM u CBepPCTHMKaA-
Mu; pabotaTb UHOUBU-
AyasibHO U B rpynne

PerynatuBHblie: nna-
HUpoBaTb CBOU Aeii-

JINYHOCTHbIE
pe3ynbTaThl

CamMoCToATeNIbHOCTL B
nNpuobpeTeHnn HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHU

CaMocCTOsITENILHOCTL B
NPMoGPETEHUN HOBbIX

Mcnonb3oBaHne
obopypoBaHus

JaTtyuk Toka, am-
nepmeTp
OByXnpenesb-
HbI, NCTOYHUK
NUTaHUs, KOM-
naekT NpoBoAoB,
pe3ncTopsl,
KoY

JaTtuuk Hanps-
XEHUSA, BONbT-
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Tema

Hune. BonbT-
MeTp.
JlabopaTopHas
pa6oTta Ne 6

Conpotusrne-
HWe NPOBOAHU-
ka. 3akoH Oma
4NnA ydactka
uenwu

OCHOBHOE
cojepXxaHue

YcnosHoe 060-
3HayeHue n egu-
HMLa Hanpsxe-
HUA. BonbTtmeTp,
ero HasHauyeHue
n cnocob nog-
KHOYEeHUs B
uenb. Slabopa-
TopHasa paboTta
Ne 6. «N3mepe-
HMe Hanpsxe-
HUS Ha pasnuu-
HbIX y4yacTKax
3NEKTPUYECKOl
uenu»

3aBUCUMOCTb
CUnbl TOKa oT
HanpsHKeHns Ha
yyacTke uenm
npu NOCTOSH-

Lenesas
yCcTaHOBKa
ypoka

XXeHun, npnbo-
pe Ana u3mepe-
HUA Hanpsxe-
HUS.

Hayuntb: pac-
cunTbiBaTh 3Ha-
yeHunsa dusnye-
CKMX BeJINYUH,
BXOJALWMNX B
dopmyny Hanps-
XeHUA; usme-
pATb Hanpsxe-
HWUA Ha pasnunu-
HbIX y4acTKax
3NEKTPUYECKOI
uenwu; 3anuchbl-
BaTb pe3ynbTar c
YYETOM norpeLu-
HOCTU n3mepe-
HUA

Cdhopmuposatb
3HaHuA 06 anek-
TPUYECKOM CO-
NPOTUBNEHUN,
3akoHe Owma.

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uiero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

Ly M3MepeHust Hanps-
XeHuns n ee usnye-
CKUin cmbicn; hopmy-
ny ons onpegeneHus
HanpsHkeHus; npubop
ONS N3MepeHns Ha-
npsHkeHus; npaesuna
pa6oTbl ¢ Npn6éopomM
YMeTb: nosib30BaThb-
Cs BO/IbTMETPOM /151
onpepeneHns Hanps-
XEHNS B Lenu, oLeHu-
BaTb pe3yfbTatbl nU3-
MepeHuiA; MPUMEHATb
dopmyny ona pacyeta
HanpsXeHus

3HaThb: onpegesieHue
3/1EKTPUYECKOr0 CO-
NPOTUBNEHUS; e4UNHN-
Ly M3MepeHuss conpo-
TUBNEHUSA N eé husu-

YHuBepcaneoHble yuebHble geinctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTVBHbIE
lMo3HaBaTesibHble

CTBMSI B COOTBETCTBMU
C NocTaB/IeHHOIT 3aga-
yeli n ycnoBmamun eé
peanusauuu.
Mo3HaBaTesibHbIE:
OCYyLLEeCTB/ATbL (hukca-
UM nHdopmauumn o6
OKpYyXallLem mupe ¢
NMOMOLLbI0 UHCTPY-
MeHTOB LKT.
KOMMYHUKaTUBHbIE:
OpraHn3o0BbIBaTb
yyebHOoe coTpygHuye-
CTBO U COBMECTHYIO
[EeATeNbHOCTb C yuu-
TEeNem u CBePCTHMKA-
Mu; pabotaTb UHOUBU-
AyanbHO U B rpynne

PerynsiTuBHble: yun-
TbiBaTb BblAE/EHHbIE
YUYUTENIEM OPUEHTUPBI
OEencTBus B HOBOM
yyebHOM martepuane

JINYHOCTHbIE
pesynbTaTthl

3HaHWA 1 NpakTuye-
CKNX YMEHUI

CamMocCToATeNIbHOCTL B
NpPMOGPETEHNN HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHUI

Mcnonb3oBaHne
obopypoBaHus

MeTp AByxnpe-
OEeNbHbIA, NCTOY-
HUK NUTaHWS,
KOMIJ/IEKT MPOBO-
[0B, PE3NCTOPHI,
KoY

AdemoHcTpauunsa
«NccnepoBa-
HMne 3aBUCUMO-
CTW CWJIbl TOKa
B NMPOBOAHUKE
OT Hanp4a-
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Tema

OCHOBHOE
cogepxaHune

HOM COMpPOTUB-
neHun. Conpo-
TUBJIEHNE NPO-
BOJHMKa. YcC-
nosHoe
o603HauveHne u
einHuUa conpo-
TuBneHuda. Mpu-
poAa anexkTpu-
YeCcKoro conpo-
TUBMIEHUA.
3aB1CcMMOCTb
CW/bl TOKa

OT conpoTusne-
HWS yyacTka ue-
nn Npu NocTo-
AHHOM Hanps-
KEHUN Ha 3TOM
yyacTke. 3akoH
Owma ansa yyacrt-
Ka uenu. Pele-
Hue 3aja4

Lenesas
yCcTaHOBKa
ypoka

HayuuTtb: nuccne-
[0BaTb 3aBUCU-
MOCTM: CW/bl TO-
Ka OT Hanpsxe-
HUA Ha yyacTke
uenu npu no-
CTOSIHHOM CO-
NPOTUB/IEHWNN;
CW/bl TOKa OT
CONpPOTUBEHUSA
yyacTka uenu
npu NOCTOSH-
HOM Hanpske-
HUM Ha 3TOM
yyacTke; 06bsc-
HATb NPUYUHY
BO3HWKHOBEHUS
CONpoTMBAEHNSA
B NPOBOAHUKAX;
paccuunTbiBaTb
3Ha4YeHus Benu-
UYMH, BXOAALLMX
B 3aKOH Oma
015 ydacTka
uenu

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

YecKuii cmbich; oop-
MY/IMPOBKY 3aKOoHa
Oma g5 yyacTka Le-
nu.

YMeTb: 06BbACHSTb
NPUYNHY BO3HUKHOBE-
HVSI CONPOTUBEHUS;
onpefensTb 1 cpas-
HVMBaTb CONpOTUBIIE-
HUS MeTa/lNIM4eCcKmX
NPOBOAHUKOB MO rpa-
hvKy 3aBMCMMOCTH
Cunbl TOKa OT Hanps-
XXEHUS; BbIYNCNATb
HEen3BeCTHblE BeMYu-
Hbl, BXOAsL/e B 3a-
KoH Oma an1a yyactka
uenu

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

B COTPYAHUYECTBE C
yunTenem.
Mo3HaBaTe/NbHbIE:
onpeaensitb NOHATUS,
CNo/b30BaTh 3HAKO-
BO-CMMBOJIMYECKME
cpeacTsa, B TOM YMC-
e MOAENN 1 CXEMbI,
ANs peweHns 3agay

JINYHOCTHbIE

pesynbTaThl

Mcnonb3oBaHne
obopypoBaHus

XEHUA»: AaTumnK
TOKa, AaTUuK Ha-
NpsKeHus, pesun-
cTop, peocrar,
WCTOUYHUK nuTa-
HUS, KOMMIEKT
NMPOBOA0B, KoY
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Tema

NabopaTopHas
pa6oTta Ne 7

Pacuét conpo-
TUBNEHUA MpO-
BOJHMKA.
Peocrarsl.
NabopaTtop-

OCHOBHOE
cogepxaHune

Na6opaTtopHas
pa6ota Ne 7.
«/13mepeHue co-
NPOTUB/IEHUS
NpoBOAHUKA MpU
NMOMOLUN BOMbT-
MeTpa v amnep-
MeTpa»

YpensHoe co-
npoTuB/EHNE
nposogHuKa. 3a-
BYCUMOCTb CO-
NPOTUBNEHNSA

Lenesas
ycTaHOBKa
ypoka

Hayuntb: nsme-
psATb COMPOTUB-
NleHne nposo-
OHWKa npu no-
MoLL M
BOJIbTMETpA U
amnepmeTtpa

CdopmupoBatb
3HaHuA o pac-

YéTe conpoTuB-
NeHns nposog-
HUKa.

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-
rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

YmeTb: cobupartb
3N1EeKTPUYECKYIO Lienb
Nno 3/1eKTPUYECKOI
CXeMe; Nob30BaTbCA
N3MepuTENbHLIMU
npmubopamu ansa onpe-
JeneHuss conpoTusne-
HVS MPOBOAHMKA

3HaTb: onpegeneHue
yAENbLHOr0 CONpPOTMB-
NeHns1 NPOBOAHUKA;
eVHULY U3MEpPEHUS
YAENLHOro COMpOoTHB-

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTMBHbIE
lMo3HaBaTesibHblE

PerynaTtuBHbie: nna-
HMpoBaTb CBOW Aei-
CTBMS B COOTBETCTBMU
C NocTaB/feHHOW 3afa-
yeli n ycnoBmamun eé
peanusauuu.
Mo3HaBaTesibHbIE:
OCyLLEecTBNATbL (hukca-
UM nHdopmauun o6
OKpYXallLleMm mupe ¢
NMOMOLLbIO UHCTPY-
mMeHTOB UKT.
KOMMYyHUKaTUBHbIE:
OpraHn3oBbIBaTb
yuyebHOe coTpyaHuYe-
CTBO M COBMECTHYIO
[eATeNbHOCTb C yuu-
TENeM n CBEPCTHUKA-
Mu; pabotaTb UHOUBU-
AyanbHO U B rpynne

PerynsiTuBHbie:
naaHUpoBaTb CBOU
OEeNCcTBNS B COOTBET-
CTBUM C MOCTaBJ/IEH-
HOI 3agadveit n ycno-

JINYHOCTHbIE
pesynbTaTthl

CaMOoCTOSTENbHOCTL B
NPMOGPETEHUN HOBbIX
3HaHWi 1 npakTnye-
CKNX YMEHU

CamMocCToATeNIbHOCTb B
NpMOGpPETEHNN HOBbIX
3HaHWI N NpakTnye-
CKNX YMEHUI

Mcnonb3oBaHne
obopypoBaHus

Jatuuk Toka,
OaTunK Hanpsxe-
HUSA, amnepmeTp
AByXnpepesb-
HbllA, BONIbTMETP
OBYyXnpegesb-
HblIlA, PE3NCTOPpHI,
NCTOYHMK NuTa-
HUS, KOMMNNEKT
NpPoOBOAOB, K/HOY

Jartunk Toka,
peocTaT, UCTOu-
HUK NUTaHWA,
KOMMJIEKT NPOBO-
00B, KoY
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Tema

Hasa pabo-
Ta Ne 8

MNocneposa-
Te/lbHOe Co-

OCHOBHOE
cogepxaHune

npoBOAHUKA OT
ero yaesibHoro
COMpPOTUBNEHNS,
ONHBI NPOBO-
AHVKa 1 nnowa-
n ero nornepeu-
HOro cevyeHus.
PeocTtartbl.
YCTpoiicTBO
NON3YHKOBOrO
peocrtarta n 060-
3HayeHVe ero Ha
cxeme. Jlabopa-
TopHas pabo-
Ta Ne 8. «Pery-
nMpoBaHne cubl
TOKa B Lenu ¢
NMOMOLLIbIO peo-
crata»

MNocneposatesib-
Hoe coefuHeHue

Lenesas
yCcTaHOBKa
ypoka

HayuuTb: uccne-
JoBaTtb 3aBuCU-
MOCTb COMpo-
TUB/IEHUS MPO-
BOJHMKA OT ero
YAENbHOro co-
NPOTUBNEHNS,
ONVHBI NPOBO-
OHVKA 1 nnoula-
An ero nonepeu-
HOro ceyeHus;
BbIUMCNATL CO-
NpOTMB/IEHME
NPOBOAHNKA;
06bACHATL
YCTPOWCTBO "
npuvHUUN gen-
CTBUA peocTaTa;
perynupoBsartb
CW/y TOKa B Le-
MM C NOMOLLbIO
peocTarta

Cdhopmuposatb
3HaHWs 0 3aKo-

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

NeHnss NpoBOAHMKA U
ee usnyeckunii
CMbICA; hopmyny Ans
pacyéta conpoTusne-
HWA MPOBOAHMKA.
YMeTb: BblUUCNATb
COMpoTUB/EHNE NpPO-
BOAHUKA; 0OBACHATH
YCTPOCTBO W MPUWH-
uun gencteusa peocTta-
Ta; perynmposaTtb CU-
Ny TOKa B Lenu ¢ no-
MOLLbIO peocTaTta

3 HaThb: 3aKOHbI NO-
cneposaTtenibHOro Co-

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoMMYyHUKaTUBHbIE
[No3HaBaTenNbHbIE

BUAMKN eé peanunsa-
umn.
[To3HaBaTeibHblE:
oCyLWwecTBATb hukca-
umo nHdopmauumn o6
oKpyXatouiem mupe c
NOMOLLbIO UHCTPY-
meHTOB UKT.
KoMMYyHUKaTUBHbIE:
yMeHue opraHn30Bbl-
BaTb yuebHoe COTpyA-
HUYEeCTBO M COBMECT-
HYI0 LEeATEeNbHOCTb C
yunTenem m CBepCTHU-
Kamu; pabotatb UHAN-
BUAyasibHO WU B rpynne

PerynsiTuBHble: nna-
HMpoBaTb CBOU Aeli-

JINYUHOCTHbIE
pe3ynbTaTthl

CaMocCTOSITENILHOCTL B
nprmo6peTeHnn HOBbIX

Mcnonb3oBaHne
obopypoBaHus

JaTtuuk Toka,
LaTynK Hanpsxe-



anHexdaoo g

Tema

efiMHeHve npo-
BOAHUKOB. fla-
6opaTopHas
pa6ota Ne 9

MapannensHoe
coefMHeHne
NPOBOAHUKOB.
NabopaTopHas
pa6ota Ne 10

OCHOBHOE
cogepxaHune

NPOBO/HMWKOB.
Cwvna Toka, Ha-
NpsXeHne u co-
NpoTUB/IEHNE B
uenu u Ha oT-
OeNbHbIX eé
yyacTkax npu
nocnegosare/slb-
HOM coejuHe-
Hun. JlTabopartop-
Has paboTta Ne 9.
«M/3yyeHune no-
crnepoBaTesibHO-
ro coegvHeHus
NPOBOAHNKOB»

MapannensHoe
coeguHeHne
NPOBOAHUNKOB.
Cwuna ToKa, Ha-
npsixeHne un co-
NpPOTUB/IEHNE B

Lenesas
ycTaHOBKa
ypoka

Hax nocnefosa-
Te/IbHOro coegu-
HEeHUs MPoBOLA-
HUKOB.

HayuunTb: uccne-
fosaTb nocne-
posartesibHoe
coefMHeHne
NpPOBOAHNKOB;
N3MepATb cuny
TOKa 1 Hanps-
XeHune; Bblyuc-
NATb CONPOTUB-
neHwne nposofa-
HUKa

CdpopmupoBaTtb
3HaHMA 0 3aKo-
Hax napannesnb-
HOro coefuHe-

HWUA NPOBOAHMW-
KOB.

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

eAVNHEeHNs NPOBOAHMU-
KOB.

YMeTb: 00bACHATb
ocobeHHOCTU nocne-
[oBaTefibHOro coegu-
HEeHWNs1 NPOBOAHWNKOB;
NPUMEHATb 3aKOH
Owma gns yyacTtka ue-
nn 1 3aKoHbI Nocne-
[oBaTefibHOro coegu-
HEHUS AN1a pelleHns
3aga4; cobupatb
3/1EKTPUYECKYI0 Lenb
1 NpoBepsATbL aKcnepu-
MEHTa/IbHO 3aKOHO-
MepPHOCTW nocnepoBa-
TeNbHOro0 coeAnHeHus

3HaTb: 3aKOHbI Na-
pannenbHoOro coeau-
HEHMNSA NMPOBOAHNKOB.
YMeTb: 00bACHATb
ocobeHHOCTU napan-
NenbHOro coeguHeHus

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoOMMYHMKaTMBHbIE
lMo3HaBaTesibHble

CTBWS B COOTBETCTBUU
C nocTaBfieHHO 3afa-
yeli 1 ycrnosmamun eé
peanu3auuu.
Mo3HaBaTesibHbIE:
oCyLwecTBnATb hukca-
UM nHdopmauumn o6
OKpyXawLem mupe ¢
NOMOLLbIO UHCTPY-
MeHTOB UKT.
KoMMyHUKaTUB-
Hble: OpraHn30Bbl-
BaTb yuebHOe coTpyn-
HWYEeCTBO M COBMECT-
HYI0 AesATeNbHOCTb C
yuyntenem u ceep-
CTHUKamu; paboTaTb
WHAMBUAYANbHO U B
rpynne

PerynatusHble: nna-
HUpoBaTb CBOW Aeii-
CTBWS B COOTBETCTBUU
C nocTaBneHHOW 3aja-
yeli 1 ycnosmamun eé
peanusauuu.

JINYHOCTHbIE
pe3ynbTaTthl

3HaHWn 1 npakTuye-
CKUX YMEHWUIA

CamocCToATENLHOCTL B
NpMOGPETEHUN HOBbIX
3HaHWA 1 NpakTuye-
CKUX YMEHWIA

Mcnonb3oBaHne
obopypoBaHus

HUSA, amnepmeTp
AByxnpegesib-
HblA, BOIbTMETP
OByXnpegesb-
HbIli, pe3ncTopsl,
WCTOYHMK nuTa-
HUS, KOMMNNEKT
NpPOBOAOB, K1Y

Jatuuk Toka,
OAaTUMK Hanpske-
HUSA, amnepMmeTp
AByxnpegesib-
HblA, BOIbTMETP
AByxnpegenb-
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Tema

Pa6oTa n mouy-
HOCTb 3/1EeKTpU-
4YecKoro Toka.
3akoH [xoy-
na — JleHua.
Na6opaTopHas
paboTa Ne 11

OCHOBHOE
cogepxaHune

uenn n Ha oT-
OenbHbIX eé
yyacTkax npu
napasnnesibHom
coefiuHeHun
NPOBOAHWKOB.
Na6opartopHas
pa6ota Ne 10
«M3yyeHune na-
pasnfenbHoro
coefiuHeHunsA
NPOBOLHNKOB»

Pa6oTa n mouy-
HOCTb 3/1eKTpU-
4ecKoro Toka.
EgnHuuybl pabo-
Tbl 3/1€KTpHYe-
CKOro ToKa:
10X, 1BTeun
1kBTey,egnHN-
La MOLLHOCTU
3N1eKTPNYECKOT0

Lenesas
yCcTaHOBKa
ypoka

Hayuntb: uccne-
posaTtb napan-
nenbHoe coepnu-
HeHne NpoBoOA-
HUKOB;
U3MepATb cuny
TOKa 1 Hanps-
XEHue; BbluUuC-
NATb CONPOTUB-
NeHve nposofg-
HUKa

Cdhopmuposatb
3HaHuA o pabo-
Te U MOLHOCTHU
3NEeKTPUYECKOTo
TOKa, 3aKOHe
Oxoyna — JleH-
ua.

HayunTb: 06bsC-
HATb AAB/EHMe
HarpesaHus

MnaHupyemble pe3ysbTaTbl OCBOEHWS OCHOBHOW 06pasoBaTtesibHOl npo-

rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

NPOBOAHNKOB; Npume-
HATb 3aKOH Oma ans
yyacTka uenu v 3aKo-
Hbl NapannenbHoro
coefunHeHns ansa pe-
LUeHMsa 3ajay; cobu-
paTb 3/1eKTPMUYECKYI0
uenb 1 NpoBepsaTb
3KCMepMMeHTabHO
3aKOHOMEpPHOCTK na-
pannenbHOro coeau-
HeHus

3HaTb: onpeaeneHne
paboTbl Y MOLLHOCTU
3/IeKTPNYECKOTr0 TOKa;
eAUHNLbI M3MepeHUst
paboTbl ¥ MOLLHOCTH
3/IeKTPMYECKOro Toka
N nx n3nyecknii
cMbIc/1; chopmyny Ans
onpeaeneHns padoThbl
M MOLLHOCTU 3/IEKTPU-

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpeameTHble
pe3ynbTaTtbl
PerynatmeHblie
KoMMyHMKaTnBHbIE
lMo3HaBaTe/bHbIE

Mo3HaBaTesibHbIE:
oCyLecTBnATb hukca-
umo nHdopmauumn o6
oKpyXawLem mupe
C NOMOLLbI0 UHCTPY-
MeHTOB NKT.
KOMMYHUVKaTUBHbIE:
opraHn3oBbIBaTb
yyebHoe coTpyaHu-
4eCcTBO U COBMECT-
HYI0 AeATeslbHOCTb C
yuntenem u ceep-
CTHMKamun; paboTtaTb
NHANBUAYASTBHO U B
rpynne

PerynatusBHble: nna-
HUpoBaTb CBOW Aeii-
CTBWS B COOTBETCTBUU
C NocTaBfeHHOW 3afa-
yeli n ycnosmamun eé
peanusauuu.
[Mo3HaBaTesibHbIE:
OCYLLEeCTBNATb (hukca-
umo nHdopmauumn o6
oKpyXawLem mupe ¢

JINYHOCTHbIE
pe3ynbTaThl

CaMOoCTOSTENbHOCTL B
npuo6peTeHnn HOBbIX
3HaHWI 1 npakTU4e-
CKNX YMEHU

Mcnonb3oBaHne
obopypoBaHus

HbIli, PE3NCTOPHI,
WCTOYHWK MnTa-
HUA, KOMMNIEKT
NpoBOAOB, K/OY

JaTtuuk Toka,
OAaTUMK Hanpshke-
HUSA, amnepMmeTp
AByxnpegesnb-
Hbli1, BONbTMETP
AByxnpepgesnb-
HblA, NTamMnouka,
NCTOYHMK NuTa-
HUSI, KOMMNIEKT
NpoBOAOB, K/tOY



00
00

anHexdaoo g

Tema

[ToCTOSAAHHbIE
MarHuTbl. Mar-
HUTHOE none

OCHOBHOE
cojepXxaHue

Toka: 1 Bt. Cuét-
UMK 3NeKTpuYe-
CKOW aHepruu.
HarpesaHue
NPOBOAHNKOB
3/1EKTPUYECKUM
TOKOM. 3aKOH
xoyna — JleH-
ua. Jlabopartop-
Has paboTa

Ne 11. «M3mepe-
Hne paboTbl 1
MOLLHOCTU 3/1eK-
TPUYECKOro To-
Ka»

[MocToAHHLIE
MarHuTbl. Ecte-
CTBEHHblEe 1 UC-
KYCCTBEHHbIE
MarHutbl. Ha-
MarHmumBaHue

Lenesas
yCcTaHOBKa
ypoka

npoBoOAHMKA
3/1EKTPUYECKUM
TOKOM; paccuu-
TbiBaTb 3Hayve-
HUSA PU3NYECKUX
Be/INYMH, BXO4A-
Wwux B chopmyny
paboTbl 1 MOLL-
HOCTWU 3NeKTpu-
4YeCcKoro Toka,
3aKoH [xoy-

na — JleHua;
nccnegosaTb 3a-
BUCUMOCTb TEM-
nepartypbl npo-
BOAHUKA OT CU-
bl TOKa B HEM

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uiero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

4ecKoro Toka; npunbéo-
pbl 4NA N3MepeHns
pa6oTbl, hopmynu-
pOBKY 3aKoHa [oy-
na — JleHua.
YMeTb: 06bACHATL
SIB/IEHNEe HarpeBaHus
NMPOBOAHWNKA 3/IEKTPU-
YEeCKNM TOKOM; pac-
CUMTbIBATb 3HAYEHUSA
h13nYeCcKNX BENYUH,
BXOAALWNX B (hOpPMYIibl
paboTbl ¥ MOLLHOCTH
3N1EKTPUYECKOrO TOKa,
3aKoH [xxoyna —
JleHua

YHuBepcaneoHble yuebHble geinctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTVBHbIE
lMo3HaBaTesibHble

NMOMOLLbI0 UHCTPY-
meHTOB WKT.
KoOMMYyHUKaTUBHbIE:
OpraHn3oBbIBaTb
yuyebHoe coTpygHuue-
CTBO M COBMECTHYIO
LeATeNIbHOCTb C y4u-
TenemM N CBEpPCTHUKa-
Mu; pabotatb UHAUBK-
OyasibHO 1 B rpynne

Pasgen 8. SNIEKTPOMATHUTHBIE ABNEHWNA (7 u)

Cchopmuposatb
3HaHWA 0 NocTo-
AHHbIX MarHuTax,
MarHMUTHOM norse.
HayuuTb: Ha-
6nwopaTtb B3au-

3HaTb: onpegenexHve
NMOHATUIA:CEBEPHbI 1
OXKHbIA MarHUTHblEe
nostca, MarHuTHoe
nose, IMHUN MarHuT-
HOW MHAYKLUMU; KaK

PerynatneHblie:
yUnTbIBaTb BblE/EH-
Hble yuuTesiem opu-
EeHTUpbI JeicTBuA

B HOBOM Yy4ebHOM
MaTepunane B COTPYA-

JINYHOCTHbIE
pesynbTaTthl

Pa3BuTe nosHasa-
TeNbHOro MHTepeca K
pun3uke.
Y6exaEHHOCTb B BO3-
MOXHOCTW NO3HaHuA

npupoab

Mcnonb3oBaHne
obopypoBaHus

AdemoHcTpaunsa
«N3mepeHune
NnoJia NMOCTOSH-
HOro MarHuTa»:
[aTynK MarHuT-
HOro nosda, no-
CTOS H-
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Tema

JlabopaTopHas
pa6oTta Ne 12.

OCHOBHOE
cogepxaHune

Xenesa B mar-
HUTHOM rMorne.
MarHuTHble no-
nwca. Bsaumo-
gevictBne mar-
HUTOB. MarHmuT-
HOe none.
MarHuTHasa uH-
aykumsa. JinHnm
MarHuTHOW WH-
aykunun. Ha-
npasfieHne nu-
HUIA MarHUTHOWN
nHaykuum. Opg-
HopoaHoe mar-
HUTHOE nose

JabopaTtopHas
pa6ota Ne 12.

Lenesas
yCcTaHOBKa
ypoka

mMogeicTeme no-
CTOSIHHbIX Mar-
HWTOB; onpegje-
naTb nontca
NMOCTOSIHHBIX
MarHuToB Mo Ha-
npaBfeHnto nun-
HWUA MarHUTHOM
UHOYKUUN 1N
HanpasfeHue

BEKTOpa MarHut-

HOW MHAYKLMK
Mo M3BECTHbIM
nonwcam mar-
HUTa; CTPOUTb
n306paxkeHuns
MarHuTHbIX Mo-
neil NOCTOSIHHbIX
MarHuToB c no-
MOLLbIO JINHWIA
MarHUTHOWN WH-
AyKLmm

Cdhopmuposatb
3HaHUA 0 mar-

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

B3aMMO/AENCTBYIOT MNo-
CTOSIHHblE MarHuTbl.
YMeTb: 06BbACHATb
B3aumogelicteme no-
CTOSIHHbIX MarHuTOB;
aHanM3nposatb U
CTPOWUTb KapTWHbI K-
HUIA MHOYKUUKM mar-
HUTHOTO MO

3HaTb: 0 CyWeCcTBO-
BaHUN MarHUTHOro

YHuBepcanbHble yuebHble geincteua (YY)

MeTanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoMMYyHUKaTUBHbIE
[No3HaBaTenNbHbIE

HU4YecTBe C yynute-
nem.
[To3HaBaTe/ibHblE:
onpefenaTb NOHATUS;
ycTaHaBnMBaTb aHa-
norvu; noHUmMaTb pas-
NnMuna Mexny Ncxopn-
HbIMW dakTammn u ru-
notesamMmu gnsa unx
06BbsiCHEHUS, Teope-
TUYECKMMU MOoZenamu
N peasibHbIMN 06 bEK-
Tamu

PerynsiTuBHble: nna-
HMpoBaTb CBOU Aeli-

JINYUHOCTHbIE
pe3ynbTaTthl

CaMoCTOSITEeNIbHOCTL B
nprmo6peTeHnn HOBbIX

Mcnonb3oBaHne
obopypoBaHus

HbI MarHuT no-
nocosoli

JaTumkK marHuTt-
HOro noss, no-
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OCHOBHOE
cogepxaHune

Tema

MarHutHoe no-
ne 3emnun

«3yyeHune mar-
HUTHOro nons
NOCTOSAHHbIX
MarHuToB».
MarHutHoe none
3emnu. MarHuTt-
Hble MO/HCHI
3emnn. MarHuTt-
Hble aHOManuu.
MarHuTHble 6y-

pn

MarHntHoe no-
ne anektpuye-
CKOro TOKa

OnbIT IpcTesa.
B3anmocBsasb
MarHUTHbIX MNo-
neii n ABNXYy-
LLNXCA 3NEeKTpU-
YeCcKux 3apsaaos.
MarHntHoe none

Lenesas
ycTaHOBKa
ypoka

HUTHOM none
3emnu.

Hayuntb: uccne-
[oBaTb CBONCTBA
NOCTOSAHHbIX
MarHuToB; Mosy-
YyaTb KapTUHbI UX
MarHuUTHbIX MO-
neii

CdhopmuposaTtb
3HaHnA o0 mar-
HUTHOM rnosne
3/1eKTPUYECKOT0
TOKa.

HayuunTb: npoBo-
OUTb 3Kcnepwu-

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOIT 06pa3oBaTefibHOW Npo-

rpamMmbl OCHOBHOTO 06uero o6pasosaHusa (B cootsetcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

nons 3emMnu; ocobeH-
HOCTM MarHUTHOro no-
na 3emnu.

YMeTbl nccnemoBartb
CBOWCTBA MOCTOSHHbIX
MarHuToB; MonyyaTtb
KapTWHbl UX MarHuT-
HbIX noneim

3HaTb: CUIOBYIO Xa-
pakTepucTuky mar-
HWTHOTO nons; onpe-
peneHne mogynsa uH-
OYKUMN MarHUTHOro
nonga; eé eanHULy 13-
MepeHus.

YHuBepcanecHble yuebHble genctema (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KoOMMYHMKaTMBHbIE
lMo3HaBaTesibHble

JINYHOCTHbIE
pe3ynbTaTthl

CTBMS B COOTBETCTBMU
C nocTaBfieHHO 3afa-
yeli 1 ycnosuamun eé
peanusauuu.
Mo3HaBaTesibHbIE:
oCyLWecTBnATb hukca-
UM nHdopmauumn o6
OKpyXawlLiem mupe ¢
NOMOLLbI0 UHCTPY-
MeHTOB WKT.
KOMMYHUKaTUBHbIE:
OpraHv3oBbIBaTb
yuyebHOe coTpyaHuYe-
CTBO U COBMECTHYIO
0eATeNbHOCTb C yuu-
Tenem u cBepcTHUKa-
Mu; pabotaTb UHAUBU-
AyanbHO U B rpynne

3HaHW 1 npakTuye-
CKUX YMEHWIA

PerynatuBHbIE: yun-
TbiBaTb BblAe/EeHHbIe
yunTenem opueHTUpbI
[AelicTBMA B HOBOM
yuye6HOM maTepuane B
COTpyAHMYecTBe C
yuntenem.

MOXHOCTU MO3HaHUS
npupoapi

Y6exaEHHOCTb B BO3-

Mcnonb3oBaHne
obopypoBaHus

CTOSIHHbIA Mar-
HUT MO/I0COBOWA,
NVHeKa name-
putenbHas

AdemoHcTpaunsa
«N3mepeHne
MarHuTHOro
nonsa BOKpYyr
npoBoAHuKa C
TOKOM»: AaTyuK
MarHuTHoOro no-
na, aosa
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to

OCHOBHOE
cogepxaHune

Tema

NpPoBOAHMKA C
TOKOM. [MpaBusio
6ypaBuunka. 'n-

notesa Amnepa

Lenesas
yCcTaHOBKa
ypoka

MEHTbI, A0Ka3bl-
Batwoume cyuie-
CTBOBaHWe mar-
HUTHOrO nons
BOKpPYT NpoBOA-
HUKa C TOKOM;
onpeaensTb Ha-
npae/sieHne nu-
HWIA MarHUTHOM
WHOYKUUKN mar-
HWTHOrO Nons

NMOCTOAHHOTIO TO-

Ka, UCMoMb3ys

npasuno 6ypas-

ynKa

MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

MpegmeTHblE
pesynbTaTthl

YMeTb: onpeaenstb
Hanpas/IEHNE NNHWNIA
MarHuTHOW MHAYKUUK
MarHuTHOro nons no-
CTOSIHHOTO TOKa U1 Ha-
npaBfieHne ToKa B
NPoOBOAHMKE MO npa-
BUly BypaBunka

YHuBepcanbHble yuebHble geincteua (YY)

M Mcnonb3oBaHune
eTanpeamMmeTHble 060pyA0BaHNS
pe3ynbTaTthl
JINYHOCTHbIE
PerynatmeHblie
pe3ynbTaThl
KOMMYHUKaTUBHbIE
[Mo3HaBaTe/bHble
Mo3HaBaTe/bHblE: wTaTtnea, KOM-
onpenenaTb NOHATUS; NnJeKT NpoBOAOB,
ycTaHaBNuBaTb aHa- MCTOYHUK TOKa,
nornu; noHnmaTtb pas- K/ou

Muna Mexay Ucxopn-
HbIMW haKTamu u ru-
noTesamm gnas ux
06bSACHEHUA, Teope-
TUYECKUMU MOoZensamu
W peanbHbIMU 06bEK-
Tamu



to
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9 knacc

Tema

NabopaTopHas
pa6oTta Ne 1

[ABunxeHne Te-
na nopa aei-
CTBMEM He-
CKOJIbKUX CUJI.
PpoHTa/bHbIE
nabopaTtopHble
paboTbl

OcCHOBHOE
cofepXaHue

OTHoweHwne ny-
Tei, npoxoau-
MbIX TE/IOM 3a
nocnegosaresib-
Hble paBHble
NPOMEXYTKM
BpemMeHu. Jlabo-
paTopHas pab6o-
Ta Ne 1. «MNccne-
JoBaHne paBHO-
YCKOPEHHOro
NPSAMOIMHENHO-
ro ABVDKEHUSA»

[ABumxeHne Tena
npv AencTemm
CU/bl TPEHUA.
TopMO3HoiA

nyTb. [BuxeHne
CBA3aHHbIX TeN B
BEPTMKAIbHOM
nnockoctn. ABu-
XeHne cBA3aH-

LUenesas
ycTaHOBKa
ypoka

MnaHupyemble pe3ynbTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTefibHOW Npo-

rpamMmmbl OCHOBHOTO 06uLero o6pasosaHusa (B cootseTcTBum ¢ ®rocC)

MNpegmeTHble
pe3ynbTartbl

YHuBepcanbHble yyebHble geidcteua (YY)

MeTtanpegmeTHble
pe3ynbTartbl
PerynatuBHbie
KOMMYHMKaTVBHbIE
lMo3HaBaTesibHble

Pasgen 1. 3AKOHbl MEXAHWKW (25 )

Hayuutb: nsme-
pATL yCKOpeHue
Tena npu ero
paBHOYCKOpEH-
HOM MpAMONu-
HelnHOM ABUXe-
HUK

HayunTb: uccne-
[oBaTb 3aBUCHK-
MOCTb CW/bl Tpe-
HUA CKONbXEeHNA
OT naowaan co-
NPUKOCHOBEHUA
Ten U CuUnbl HOp-
MaJibHOro Jas-
neHuna; npume-

YMeTbl onpeaenstb
YCKOpPEHUEe paBHO-
YCKOPEHHOro ABunxe-
HMS NpW oMol ce-
KyHAomepa W NuHel-
KW, 3anuncbiBaTb
NOSTYYEHHbI pe3ynb-
TaT B BUAE Tabnuupl;
dpopmynupoBaTh Bbl-
BO/1 O BbIMOJIHEHHOWA
paboTe n aHanU3upo-
BaTb MOJIyYEHHbIE pe-
3ynbTarhbl

3HaTb: NOHATME paB-
HoAencTBylOWEN CU-
Nbl, CUNbl TPEHUS.
YMeTbl pewartb 3aja-
yn Ha ABWXKeHue Tena
nog Aencrtenem He-
CKOJTbKUX CUN

PerynatuBHble: nna-
HUpoBaTb CBOW Aeii-
CTBWS B COOTBETCTBUU
C nocTaBneHHOW 3afa-
yeli 1 ycnosmamun eé
peanusauuu.
KOMMYHUKaTUBHbIE:
OpraHn3o0BbIBaTb
yuyebHOe coTpyaHuYe-
CTBO M COBMECTHYIO
[EeATeNbHOCTb C yuu-
TEeNem u CBepPCTHMKaA-
Mu; pabotaTb UHAUBU-
AyanbHO U B rpynne

PerynatneHbie: yuun-
TbiBaTb Bble/IEHHbIE
YYNTENIEM OPUEHTUPbI
OeiicTBUA B HOBOM
yye6bHOM maTtepuane
B COTpyAHM4ecTBe

C yuntenem.
[To3HaBaTenbHbIE:
onpeaensitb NOHATUSA,

JINYHOCTHbIE
pesynbTaTthl

CamMocToATe/IbHOCTb B
NpMOGpPETEHNN HOBbIX
3HaHWA 1 NpakTuye-
CKUX YMEHWUIA

CamMoCToATENLHOCTL B
NPUOGPETEHNN HOBbIX
3HaHWA 1 NpakTuye-
CKNX YMEHUi

Mcnonb3oBaHne
obopynoBaHus

LWtaTtne nabopa-
TOPHbIA, MexaHu-
yeckan CKambs,
6pycoK aepeBsiH-
HblA, 3N1EKTPOH-
Hblii ceKkyHaoMep
C AaTumkamm,
MarHuToynpas-
NsieMble repko-
HOBbI€ aTUYMNKK
cekyHaomepa

dpoHTanbHas
na6opaTtopHas
pa6oTta Ne 1
«3yyeHne
OBUXeHnA Tena
npu gencTeum
CUMbl TPEHUSA»:
OEpPEBSHHbIN
6pycok, Habop
rpysos,



MnaHnpyemMble pesynbTaTtbl 0OCBOEHNS OCHOBHOI 06pa3oBaTe/ibHON Npo-
rpaMMbl OCHOBHOTO 06uW,ero o6pasosaHus (B cootBeTcTBMU ¢ PIOC)

YHuBepcanbHble yuebHble geincteua (YY)
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Lenesas
Tema OcHoBHOE CTAHOBKA M Vicnonb3oBaHue
cofepxaHue y eranpeAmerTHele obopygosaHus
ypoka MpeameTHble pesynbTaThl
pesynbTathl PerynstueHbie JintnoctHble
e3ynbTarthl
KoMMyHMKaTUBHbIE pesy
[Mo3HaBaTenbHbLIE
HbIX TeN1 B TOPU-  HATb MONYYEH- NCNonb30BaTb 3HaKO- MexaHun4yeckas
30HTaIbHOWA Hble 3HaHWUA K BO-CMMBO/INYECKME CKaMb$, ANHaMO-
MOCKOCTMU. peweHnio 3agad cpepcTBa, B TOM 4uc- MeTp.
PpoHTaNbHas ne Mogenn v CXemsl, dpoHTanbHas
na6opaTtopHas 019 pelleHnsa 3ajad nabopaTopHas
pa6ota Ne 1. pa6ota Ne 2
«3yyeHune aBu- «3yueHne

XXeHUsa Tena npu
[EeNcTBUN CU/bl
TpeHusa». ®PoH-
TanbHasa nabo-
paTopHas pabo-
Ta Ne 2. «3yye-
HVe ABWKEHUS
CBSA3aHHbIX Ten»

OBUXEHUA CBA-
3aHHbIX TEN»:
wratue nabopa-
TOPHbI, MEXaHun-
yeckasi ckambs,
6pycoOK fepeBsH-
HblA, 3/1EKTPOH-
Hbli CEKYHAOMEP
C faTtumkamu,
MarHuToynpas-
nsemMble repko-
HOBblE AATUYUKM
cekyHaomepa,
Habop rpy3os,
610K HENOABUX-
HbI, HUTb



anHexdaroo g

Tema

MatemaTunye-
CKunin n npy-
XWHHbIA MasT-
HUKW

NabopaTopHas
pa6oTta Ne 2

OcHOBHOE
cofepxaHue

MexaHunueckne
koneb6aHus. Ko-
nebarenbHasa cu-
ctema. MaTtema-
TUYECKUiA MasiT-
HUK. KonebaHus
MaTemMaTn4ecko-
ro MasiTHMKa.
CB060OAHbIE KO-
nebaHuns. Cme-
LLLEeHNE 1 aMnan-
Tyfa KonebaHwuii.
Mpy>XWHHbIA Ma-
ATHuK. Koneba-
HUS1 MPY>XWUHHOTO
MaATHuKa. [ap-
MOHMYECKME KO-
neb6aHus

3aBUCMMOCTb
nepuopga kone-
6aHunin maTema-
TUYECKOro masT-
HUKa OT A/INHbI

Llenesas
yCTaHOBKa
ypoka

MnaHnpyemble pe3ynbTaTbl OCBOEHNSA OCHOBHOI 06pa3oBaTeslbHON Npo-
rpaMmMbl OCHOBHOTO 0o6u,ero o6pasosaHusa (B cootBeTcTBun ¢ roc)

MpegmMeTHblE
pesynbTaThl

YHuBepcasbHble yuebHble geicTeua (YY)

MeTanpeamMmeTHble
pesynbTaTthl
PerynatusHble
KOMMYyHVKaTUBHbIE
Mo3HaBaTenbHbIE

JINYUHOCTHBbIE
pe3ynbTaTthl

Paspen 2. MEXAHWYECKWE KONEBAHUNA N BOMHbI (7 ﬁ

CdpopmupoBaTtb
3HaHWS 0 Kone-
6aTenbHOM ABU-
XeHuun, matema-
TMYECKOM W Npy-
XUHHOM
MasTHUKaX.
HayunTb: 06bsC-
HATb KonebaHus
MasTHUKa; aHa-
nun3uposaTb yc-
NOBNS BO3HUK-
HOBEHWS CBO-
604HbIX
kKone6aHunin ma-
TemMaTn4eckoro
N NPYXUHHOTO
MasiTHUKOB

HayuuTb: uccne-
JoBaTb 3aBUCK-
MOCTb nepuoga
Kone6aHunin ma-
ATHWKA OT ero

3HaTb: onpegeneHue
KonebaTenbHOro ABu-
XeHUs; 4To coboi
npeAcTaBNsAlT MaTe-
MaTUYECKUA MasiTHUK,
NPYXWHHbI MasiTHUK,
cBobogHble Koneba-
HWS, TapMOHUYecKne
kKonebaHus; onpege-
NIEHNA CMEeLLeHUust un
amnauTyabl Koneba-
HWA.

YMeTb: 06bACHATb
YCTaHOBJ/IEHUS KOoNe-
6aHNn MPY>XXNUHHOTO K
MaTemMaTunyeckoro ma-
ATHWUKOB, NMPUYNHY 3a-
TyxaHusa KonebaHuii

YMeTb: cobupaTtb
YCTaHOBKY NO onuca-
HWIO; NPOBOAMUTbL Ha-
6noaeHnsa Koneba-
HWUIA; N3MepsATb nepu-

PerynatmBHble: yyu-
TblBaTb BblAe/IEHHbIE
yuynTenemMm opueHTUpbI
OelcTBMS B HOBOM
yyeb6HOM maTepuasne B
COTPyAHUYECTBE C
yuntenem.
[Mo3HaBaTe/ibHbIE:
onpeaensatb NOHATUA,
co3gaBaTb 0606ue-
HUA, ycTaHaBNnBaTb
aHanorum

Pery]‘lﬂTI/IBHbIe:
naaHMpoBaTb CBOU
AelicTBUs B COOTBET-
CTBWM C MOCTaBJ/IEH-
HOW 3agauveit nycno-

CaMOoCTOoATENIbHOCTL B
NPMOGPETEHUN HOBbIX
3HaHW 1 NpakTnye-
CKUX YMEHUI

CamMoCToATE/IbHOCTL B
NpPMo6peTEHNN HOBbIX
3HaHWIA W NpakTnye-
CKUX YMeHU

Mcnonb3oBaHue
o6opypoBaHusa

OJemoHcTpauumn
«Koneb6aHus
HUTAHOTO Ma-
ATHWKA W CBO-
60aHbIE KONE-
6aHuNa rpysa Ha
npyXuHe»: gat-
YUK yCKOpeHus,
LITaTMB C Kpene-
XOom, Habop rpy-
30B, HUTb, Habop
NPYXWH

NabopaTopHas
pa6oTta «N3y-
yeHne koneba-
HUIA rpy3a Ha
NPyXunHe»:
KoMmMbloTEp,



MnaHvpyemble pe3ynbTaTbl OCBOEHNSA OCHOBHOI 06pa3oBaTesibHON Npo-
rpaMMbl OCHOBHOTO o6l ero o6pasosaHusa (B cootseTcTBun ¢ ®roc)

YHuBepcasbHble yuebHble geicTeua (YY)
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Llenesas
OcHoOBHOE ycTaHoBKa M Mcnonb3oBaHue
eTanpeamMeTHble
cogepxaHue oka MpeaMeTHble obopypoBaHusa
yp pe3ynbTaThl

HUTW, HE3aBUCKU-
MOCTb OT amniu-
TyAbl KonebaHui
1 Macchl rpysa.
3aBNCUMOCTb
nepuoja kone-
6aHunii NPyXunH-
HOro MasATHUKa
OT XXECTKOCTU
NPYXWUHbI 1 Mac-
Cbl rpysa u He-
3aBMCUMOCTb OT
amnanTyabl Ko-

O/IMHBl 1 aMmnau-
Tyabl koneba-
HWI; nccneno-
BaTb 3aBUCU-
MOCTb nepuoga
KonebaHun npy-
XWHHOTO MasT-
HUKa OT Macchl
rpysa un>XEcTkKo-
CTU NPYXUHbI

pesynbTaThl

oA 1 YacToTy Koseba-
HUA MaTeMaTn4yeckoro
N NPY>XUHHOTO MasT-

HUKOB; 06BSCHATL MO-
JIyYEHHblE Pe3y/bTaTbl

PerynaTtusHble
KOMMYH/KaTUBHbIE
lMo3HaBaTesnbHble

BUSAMU eé peannsa-
unn.
Mo3HaBaTeNbHblE:
OCYLLLeCTBNATL PuKca-
UM nHdopmaynmn o6
oKpyxawLwem mupe c
NMOMOLLbI UHCTPY-
MeHTOB WNKT.
KOMMYHWKATUBHbIE:
opraHv3oBbIBaTb
yyebHoe coTpygHu4e-
CTBO U COBMECTHYIO
0eATeNbHOCTb C yuu-

JINYHOCTHbIE

pesynbTaThl

AaT4ynK yckope-
HUS, WTATMB C
Kpenexom, Ha-
60p NpyXuH pas-
HOW XXECTKOCTH,
Habop rpysoB no
100 r.
Na6opaTtopHas
pa6oTta «M3y-
yeHune kKoneba-
HUA HUTSHOTO
MasiTHUKa»:
KoMnbloTep, gart-

ne6aHuii. TeNeM 1 CBepcTHUKA- YUK YyCKOPEHUS,
Na6opaTopHas Mu; paboTaTb MHAWBU- rpy3 € Kptoukom,
pa6oTa Ne 2. AyanbHO U B rpynne nérkas un Hepa-

«3yyeHune Ko-
nebaHunii mate-
MaTMU4YECKOro U
NPYXWHHOIO Ma-
SATHUKOB»

CTSXUMAs HUTb,
pyneTka
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Tema

fABneHne anek-
TPOMarHMTHOM
NHAYKUNN.
MarHuTHbI no-
TOK

MepemMeHHbIi
3NEKTPUYECKNit
TOK

OcHoOBHOE
cogepxaHue

OnbITel ®Papa-
heda. fAsneHve
3NeKTPOMarHuT-
HOW MHAYKLMUW
VIHOYKUWOHHBIN
TOK. MarHuTHbIR
noTokK. EanHnua
MarHMTHOro no-
ToKa. ["eHepaTtop
NOCTOSAHHOTO TO-
Ka

MepeMeHHbIi
3NEeKTPUYECKNii
TOK. lNMepuoan-
yeckne nsmeHe-
HWA CUJIbl TOKA 1

Llenesas
yCTaHOBKa
ypoka

MnaHnpyemble pe3ynbTaTbl OCBOEHNSA OCHOBHOI 06pa3oBaTeslbHON Npo-
rpaMmMbl OCHOBHOTO 0o6u,ero o6pasosaHusa (B cootBeTcTBun ¢ roc)

MpeameTHblE
pesynbTaThl

YHuBepcasbHble yuebHble geicTeua (YY)

MeTanpeamMmeTHble
pesynbTaThl
PerynatusHble
KOMMYHVKaTUBHbIE
Mo3HaBaTenbHbIE

Paszpgen 3. 39JIEKTPOMATHWUTHBIE KOJTEBAHUNA N BOJTHbI

CdhopmunpoBatb
3HaHusA 0 fABfe-
HUW 3M1EKTPO-
MarHUTHOWN WH-
OYKUWK, MarHUT-
HOM MOTOKe.
Hayuntb: aHa-
nn3uposaThb AB-
NIeHne 3N1eKTpo-
MarHUTHOW WH-
aykunu;
0O6bACHATL
YCTPOWCTBO 1
npuHUUN gen-
CTBUSI TeHeparo-
pa NOCTOSAHHOIO
ToKa

CdopmupoBatb
3HaHMA 0 nepe-
MEHHOM 3/eK-
TPUYECKOM
TOKe.

3HaTb: onpegeneHue
NOHATUIA: 3nekTpoMar-
HUTHasA MHAYKUUS, UH-
OYKUMOHHBIW TOK;
chopmysly MarHUTHOTO
noToka; yHaamMeH-
TanbHble pmu3nyeckme
onbITel Papages
YMeTb: 06bACHATL
AABMIEHWe 3/IeKTpomar-
HUTHOWN MHAYKLMU
onpefensTb Heus-
BECTHbIE BE/IUYMHBI,
BXoaswwue B popmyny
MarHMTHOro nNoToka

3HaTb: onpeaeneHue
nepemMeHHoro anek-
TPUYECKOTO TOKA;
YCTPOWCTBO U NPUH-
uun gencTeusa reHepa-

PerynaTuBHble: yuu-
TbIBaTb BblAE/IEHHbIE
yuntenem opueHTupbI
OelcTBMS B HOBOM
yuye6HOM martepuasne B
coTpygHU4ecTBe C
yuuTenem.
Mo3HaBaTeNbHbIE:
onpeaensitb NOHATHSA,
co3gaBaTb 0606ue-
HWSA; NOHUMAaTb pasnu-
unMa Mexay MCXOAHbI-
MU hakTamu n runoTe-
3amMu Ans ux
06bsiCHEHUS, Teope-
TUYECKUMMN MOLENAMU
N peanbHbIMU 06BbEK-
Tamu

PerynatnsHblie: yun-
TbiBaTb BblAE/IEHHbIE
yuynTenem OpueHTupbI
OelicTBUA B HOBOM
yyebGHOM maTepuane

JINYHOCTHbIE
pes3ynbTaTthl

(15 v)

Y6exaEHHOCTb B BO3-
MOXHOCTU MO3HAHUSA

npupoapi

Y6exaEHHOCTb B BO3-
MOXHOCTU MO3HAHUSA

npupoapl

Mcnonb3oBaHue
o6opypoBaHusa

OJemoHcTpauunsa
«HABNneHue
afekTpomar-
HUTHOWN MHAOYK-
Unnm»:

JaTynk Hanpsxe-
HWUA, coneHous,
MOCTOSIHHbIA MNo-
NI0OCOBOW MarHur,
Tpybka MBX,
KOMMJIEKT NPOBO-
4os

OJemoHcTpauunsa
«N3mepeHune
XapakTepucTuk
nepeMeHHOro
TOKa»: ABYXKa-
Haslb-
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to

Tema

OcHoOBHOE
cogepxaHue

HanpsXXeHua ne-
peMeHHOoro
3/1IEKTPUYECKOTO
Toka. padmk
3aBNCMMOCTH
CW/bl NepeMeH-
HOro Toka ot
BpemeHun. Ya-
cToTa nepemen-
HOro Toka. AM-
NnAnTygHoe u
AencTeylouee
3Ha4YeHns Cuib
TOKa 1 Hanps-
XeHuna*. eHepa-
TOp NepemMeHHo-
ro Toka

Llenesas
ycTaHOBKa
ypoka

HayuunTb: Ha-
6nwogatb nony-
yeHne nepemMeH-
HOro ToKa npu
BpalleHnn pam-
KW B MarHUTHOM
nosie; onuchbl-
BaTb yCTPOWNCTBO
N NpuHUMN gei-
CTBUSA reHeparo-
pa nepemMeHHOoro
TOoKa

MnaHvpyemble pe3ynbTaTbl OCBOEHNSA OCHOBHOI 06pa3oBaTesibHON Npo-
rpammMbl OCHOBHOTO o6uero o6pasosaHusa (B cootsetcTeumn ¢ ®rocC)

MpegmeTHblE
pesynbTaThl

Topa NepemMeHHoro
TOKa.

YMeThb: 00bACHATb
YCTPOWACTBO U MPUH-
uun aelicTBma reHepa-
Topa NepemMeHHOoro
ToKa

YHuBepcasbHble yuebHble geicTeua (YY)

MeTanpegmeTHble
pes3ynbTaTthl
PerynaTtusHble
KOMMYH/KaTUBHbIE
lMo3HaBaTesnbHble

B COTpPYZHMYECTBE C
yunTenem.
Mo3HaBaTeNbHbIE:
onpeaensitb NOHATHS,
co3gaBaTb 0606ue-
HWS, yCTaHaBNMBaTb
aHanoruu

JINYHOCTHbIE
pe3ynbTaTthl

Mcnonb3oBaHue
obopypoBaHusa

Hasl mpucTaBKa-
ocumnnorpad,
3BYKOBOi reHe-
paTtop, Habop
npoBOLOB



Copgep>kaHue n popma opraHmlaunm ydyebHbIX 3aHATUN N0 PU3NKe
B 7— 9 Knaccax c ucnosib3opaHnem matepurasibHO-TEXHUYECKOTO
OCHalW,eHna ueHTpa «Toyka pocTa»

Mpumepbl cueHapueB YPOKOB

Ypok Ne 1

Knacc: 7 uan 9 (B 3aBMCUMOCTU OT Ucnosibdyemoro YMK).
Tema ypoka: PacnpocTpaHeHune 3Byka. 3BYKOBble BOJIHbl. CKOPOCTb 3BYyKa.
Llenn ypoka: usyuntb nNpoLecc pacnpocTpaHeHns 3BYKOBOI BOJIHbl; MO3HAKOMUTb y4a-
LLKUXCA C yCNOBMEM BO3HUKHOBEHMS 3BYKOBOW BOJIHbI, (DOPMYNOM pacyéta CKOPOCTU BOJIHbI;
BbISICHUTb, C KakKMMW CKOPOCTSMU pPacnpoOCTPaHATCA 3BYKOBble BOJIHbI B pa3fiMyHbIX cpe-
Jax.
3apaun ypoka:
e obyvatkowue: copMnpoBaTb y yyallmnxcs MNOHATME 06 MCTOUYHMKAxX 3ByKa W 3BYKOBbIX
KonebaHusax, npouecce pacnpocTpaHeHUs 3BYKOBOW BOJIHbI;

e BOCNUTaTeNbHble: cnocobcTBOBaTbL (DOPMUPOBAHUIO KOMMYHUKATUBHOW KyNbTypbl yya-
LLMXCA M BOCMMTAHUIO 3CTETUYECKOrO BKYCa,;

e pasBuBarwline: cnocobcTeoBaTb (POPMUPOBAHUIO WMHGOPMALMOHHON KynbTypbl y4a-
LMXCA M pa3BUTUI0 YMEHWUIA aHanu3npoBaTb, CpaBHMBaTb, (DOPMY/IMPOBATh BbIBOAbI.

Tun ypoka: KOMOUHNPOBAHHBIN.

MeTog NpoBefeHNs: 06bACHUTETbHO-UIIOCTPATUBHbIN.

®opmbl paboThl yyawmxcsa: nHanBMayanbHasa, (bpoHTansHas, rpynnosas.

dopmupyemMble ymeHusa: HabnwgaTb, cCpaBHMBaTb, aHaIM3MPOBaTb, CUHTE3UPOBATb.

MnaHvpyemble pe3ynbTaThl:

e MpeameTHbIE: pasBuTMe YCTHOM peuun; pa3BuUTME YMEHU OTBeYaTb Ha BOMPOCHI, BbICKa-

3blBaTb CBOE MHEHWE; akTUBM3aLMA N3YyYEeHHOro MaTepuana;

e MeTanpegmeTHble: (pOpMMpOBaHMe yMeHUs cUCTeMaTU3upoBaTb paHee NpuobpeTEH-

Hble 3HaHUA; OCYLLEeCTB/IeHNEe PerynsaTuBHbIX AeNCTBUII caMOHab/1l04eHNss, CAMOKOHTPO-
N5, caMOOLLeHKN B npouecce KOMMYHUKATUBHOW AeATeNbHOCTU; YMEHNe OpraHmM3oBbIBaTh
yuyebHOe COTPYyAHUYECTBO Y COBMECTHYIO AEATENbHOCTb CO CBEPCTHUKaMU, ymeHue pabo-
TaTb UHAMBMAYA/IBHO U B rpynnax;

e J/INYHOCTHbIE: (hopMupoBaHME MOTMBALMU K M3YYEHUH MaTeMaTtukm u pusukn; passu-

Te TBOPYECKUX CNOCOBHOCTEN.

O6opynoBaHue n nporpamMHoOe obecnevyeHue: AByxKaHanbHasa npucTaBKa-ocumM-
norpady, HOYTOYK MM NAaHLWeT, UHTepakTMBHAA AOCKa WUAN 3KpaH C MPOEKTOPOM AN AEeMOH-
cTpauum rpadukoBs, 3BYKOBOW reHepaTop, AMHaMUK HU3KOYACTOTHbLIA Ha noAcTaBKe, MUKPO-
(boH, KaMepTOH Ha pe30oHaTOPHOM flluKe, nporpaMHoe obecneyveHue Releon Lite.

MnaH ypoka

Ortan 1 MoTtuBaumsa K AesATesIbHOCTU (2 MUH).

Otan 2. AKTyanusaunsa 3HaHuii, npoBepka gomaluHero 3agaHusa (10 muH).

Otan 3. M3yyeHne HoBOro matepmana (14 mMuH).

Otan 4. 3aKkpenneHne U3y4eHHoro marepwna, nposepoyHas paborta (14 MuH).

3tan 5. Pedhnekcns (3 MuH).

Otan 6. lomawHee 3agaHune (2 MUH).



Xop[ ypoka

Jtan 1. MoTuBauma K eAaTesibHOCTH

Mpepgnonaraemas NPoOAO/HKUTENBHOCTbL: 2 MUH.

[eatenbHOCTb yunTesnisa: npoBepsieT roTOBHOCTb K YPOKY; OpraHu3yeT BHMMaHue Krnacca K pabore
Ha ypoke; CO34aéT NOOXUTESbHbIA 3MOLMOHA/TBHLIN HACTPOI Y yyalLmXcs.

[eaTtenbHOCTb yyalwmMxcsa: 3MOUMOHA/IbHO HacTpavBaloTCA Ha MPEACTOSLLY0 YYeOHYo AesTeb-
HOCTb.

Bonpocksl:

1) Yto Bbl XAETE OT 3TOr0 3aHATUSA?

2) Kak Bbl gymaeTe, 0 YEM Mbl CEroAHs 6yaem roBopuTb?

3) UTo Bbl 3HAETE MO 3TON TEME?

JT1an 2. AKTyanmsaunsa 3HaHuil, NpoBepKa AOMallHEero 3agaHus

Mpepgnonaraemas NPoAO/HKUTENBHOCTL: 10 MUH.

®poHTanbHLIA onpoc

— NS NpoBepKU BbINOSIHEHNA OOMALLHErO 3a34aHus A npejiaraio Bam 3ano/iHUTbL Tabnuiy ¢ npony-
ckamu, KoTopas npefctaBneHa Ha Jocke. 310 3adaHue saBnsetca 3agaHnem Ne 1 u3 c6opHuka Or 3.

Tabmmua
e oo DAY EAMAELEHDE  OGosaserun
AmnnanTyga M
YacrtoTta \4
MNepuropg c
JnnHa BOsHbI M n
CKOpOCTb pacnpocTpaHeHns BOJHbI v

[eatenbHOCTb yyalnxcsa: ocyLLeCTBAAT rPynnoByo paboTy No 3anoIHEHNO TabnmubL.
[LeATenbHOCTb YUUTENS: KOHTPO/IMPYET NPOBEPKY BbINOMHEHNS AOMALLHErO 3a4aHus.

B 3710 XXe Bpemsa 0gHOMY U3 yyalmMxcs npeg/araercs pelunTb Y AOCKM 3adadvy 6a30BOr0 YpPOBHA M3
cbopHrka O3 (MHaMBUAyasibHas paboTa ydallerocs).

TekcT 3agaun:

PaccTosiHne mexay 6nvmkaiummMmn rpebHsamm BonH B Mope 10 M. Uemy paBHa yacToTa yaapoB BOSH O
KOpnyc N04K1, ec/in NX CKOpocTb 3 mM/c?

(OtBeT: 0,3 I'y,)

[JeAaTenbHOCTb YyUnTens: npoBoauT opoHTaslbHYO Becefly; akTyanm3upyeT UMEeKLMECcs 3HaHuA Yy
yyaluxcs; NpoBoauT 06006LLEHNE TEPMUHOMOTMUYECKOrO U MOHATUIAHOTO annaparta, MCMosib3yeMoro
0N onucaHus MexaHU4ecKkux KonebaHuin 1 BOSH.

[eaTenbHOCTb yyalwmxcsa: OTBEYaKT Ha BOMPOChI; BbiCKa3bIBAOT CBOW MPEANOSIOKEHWS; BbINOHA-
0T 3afjaHnsA 4719 NOAroToBKM K OI'3.

Jtan 3. /I3ydeHne HOBOro mMarepuana

Mpegnonaraemasa NPOAONXKUTENBHOCTL: 14 MUH.

[JeAaTenbHOCTb yUnTens: npoBoauT opoHTaslbHYO 6ecefly; akTyanm3npyeT UMEeKLMecs 3HaHus Yy
yyaluxcsi; NpoBoauT 06006LLEHNE TEPMUHOMOTMUYECKOrO U MOHATUIAHOTO annaparta, MCNosb3yeMoro
0N onucaHust MexaHn4eckmx KonebaHuii 1 BOMH; CO34aET A1 yyaluyxcs NPOo6/eMHY0 CUTyauuio;



nobyXaaeT K BbiCKa3biBaHMIO MPEA/IOKEHU 0 CNOcobe 1 cpeacTBax AOCTUXKEHNS MOCTaB/IEHHON Le-
J1; NPOBOAUT AEMOHCTPALUMOHHbIE 3KCNEPUMEHTbI; OpraHu3yeT 06CyXAeHWe pe3y/bTaTtoB UCCNeno-
BaHWS; HABOASALLMMYM BOMPOCAMU MOMOraeT BbISSBUTb MPUYUHHO-CNEACTBEHHbIE CBA3W MEXAy pasnd-
HbIMW XapaKTepUCT1KaMu 3ByKa.
[eAaTenbHOCTb yyallMxcs: OTBeUaT Ha BOMPOCHI; BbICKa3bIBAKT CBOW MPEANONOXeHUs; npegia-
raloT 1 COr/IacoBbLIBAKOT C yUUTENIEM TEMY U LIENM YPOKA; npeg/iaraloT cnocobbl 1 cpeacTsa foCTmke-
HWS1 Lenein ypoka.
OKCNEePUMEHT C NINHENKON «YC/I0BUS BO3HUKHOBEHUS 3BYKa»
— [nvHHas nuHelika coBepLuaeT KonebaHus, KOTopble He JatoT 3ByKa, a npy KonebaHnsx KOpOTKOM
JINHENKN BO3HMKAET 3BYK. Mouemy? Kakoii BbIBOA Mbl MOXEM C BaMu caenatb?
[eAaTenbHOCTb yunMTensa: MPOCUT yyalyxcs 3aKkpbiTb [/lasa U OnpefennTb, YTO M300paXkeHo Ha
cnaigax (4eMOHCTPUPYIOTCS Cnaifbl C BOCNPOU3BeAEHNEM eCTECTBEHHBIX Y UCKYCCTBEHHBIX 3BYKOB):
3BYK /IECHOTO py4bsi, NEHWe NTuL, 3BYK LUyMa A0XAsA, Npubos v ap. Mpegnaraet yyawmmes npuintn K
€VHOMY MHEHUIO O chopMyIMPOBKE Lesiei 1 3a4a4 ypoka.
DKCMepUMEHT C ncnosb3oBaHnem uudposoii nabopatopun Releon
«OT Yero 3aBUCAT pas/inyHble XapaKTePUCTUKN 3BYKa»
O6opypoBaHue: aByxKaHasibHas npucTaeka-ocumniorpad (puc. 1), HOYTOYK WK MNAHLLET, MHTEpakK-
TUBHasA [OCKa WK 3KpaH C NPOEKTOPOM /15 AeMOHCTpaLum rpacnkoB, 3BYKOBOW reHepaTop, OUHaMUK
HM3KOYACTOTHbIN Ha noacTaBke (puc. 2), MUKPOGIOH, KAMEPTOH Ha PE30HATOPHOM silLyvKe (puc. 3).

Puc. 1 [ByxkaHa/ibHas npucTaBka- Puc. 2. JMHaMMK HW3KOUACTOTHBIIA
ocupnnnorpad Releon Ha nofcraske

Puc. 3. KavepToH Ha pe3oHaTOpHOM fiLLMKe

Xop aKcnepumeHTa

Ha BepTuKa/bHbIA BXxOA, ocuunorpacha noaxkayaT MUKPOOH 1 yCTaHaB/MBAKOT AyanasoH pas-
BEPTkM 30— 150 I KamepToH MNOAHOCAT K MUKPOMOOHY W yAApsOT N0 KaMepTOHY MOJSIOTOUKOM.
MnaBHOM NOACTPOMKON 4acTOTbl Pa3BEPTKM M aMMIUTYdbl CUHXPOHM3ALMM A0O6MBAOTCA MNOyYHeHUs



Ha aKpaHe YCTOIYMBOI OCLUM/IIOrPaMMbl, COCTOSILLEV M3 HECKOJIbKMX MEPUOAOB CUHYCOMUABI, ammniu-
TyAa KOTOpOM YMeHbLUaeTcsl Mo Mepe 3aTyxaHusi konebaHuii kamepToHa. 3atem K ocuunnorpady
NOAKOYAOT AVHAMMK, KOTOPbI, B CBOK o4Yepesb, NMOAKOUEH K 3BYKOBOMY reHepaTopy, 1 Habsto-
[A0T V3MEHEHVSI XapaKTEPUCTMK 3BYKOBbIX KOMe6aHWii B 3aBUCUMOCTU OT YacTOTbl U aMM/IATypl.
[ianee y4yeHuKI COMoCTaB/SAT OCLM/IIOrPaMMbl Pa3/INYHbIX 3BYKOB C VX BbICOTOW, TEMOGPOM U rPOM-
KOCTbO.

OTtan 4. 3akpenseHne U3y4eHHOro matepuna, npoBepoyHas pabdoTa

Mpepnonaraemasa NPoAONXUTENbHOCTL: 14 MUH.

[eAaTenbHOCTb YUNTEessA: KOHTPO/MPYET BbiNOSIHEHWE pabOoThl; NPOBOAUT BbIOGOPOUHYHO MPOBEPKY;
opraHusyeT NPOBEPKY BbINOMHEHVS 3a4aHWiA U aHa/IM3 pe3y/bTaToB.

[eAaTenbHOCTb yYyalnXCA: BbINOMHANT YrpakKHEHNE B TETpaau, BbISB/SAA 3aKOHOMEPHOCTU; aHa-
NIN3UPYIOT AaHHbIE U NOJyYeHHble pe3yribTaTbl BbIMUCIEHUIA; 06CYXAAI0T NOMyYeHHble pe3ybTaTbl.

Otan 5. Pednekcus

Mpeanonaraemas NPOAO/HKUTENBLHOCTbL: 3 MUH.

[eAaTenbHOCTb yunTensa: ocyllecTBnseT pediIeKCUBHYK CTaTUCTUKY YPOKa; AeMOHCTpUpyeT dhop-
My/IMPOBKY NpobnemMbl U Uenein ypoka; 3agaét Bonpoc: «Kak Bbl gymaete, pelleHa /v npobnema,
OOCTUTHYTa /M Uenb?» Ecnm npobnema He pelueHa 1 uen He AOCTUTHYTbI, AAET CBOE OObSCHEHME.
Kpome Toro, npegnaraet yyalmmcs B AONOSIHEHWE K AoMalUHEMY 3a[aHuIo nofymarb Haf, crocoba-
MW peLleHUst NOCTaB/IEHHON NPO6aeMbl U OOCTUXKEHUS YKa3aHHbIX Liesei.

[eAaTenbHOCTb yyalmxcsa: WUCNonb3ys npuioxeHve (obydarolyto urpy) Kahoot!, aHanusmpyot
CBOMW BrieyaTt/ieHns OT YPOKa; OMpeaesisioT CTerneHb COOTBETCTBUS MOCTaB/IEHHOW LenM pesynbTaram
[EesATeNbHOCTY; BbICKA3bIBAIOT OLEHOUHbIE CY)XAEHUS N COOTHOCAT pe3y/ibTaTbl CBOEN AeATEeNIbHOCTM C
LensamMn ypoka.

[na pechnekcun ncnonb3yetcs npunoxeHve Kahoot! Yuauwmecs 3axogat no QR-koAdy v BblGupatoT
CBOI BapviaHT oTBeTa (puc. 4).



Otan 6. lomawHee 3agaHne (B 3aBUCMMOCTU OT UCMOSb3YEMOr0 Y4eOHMKA)

MpepgnonaraemMas NPoOAO/HKNTENBHOCTL: 2 MVH

LesaTenbHOoCTb yuntens: MHQOPMMPYET 0 AOMALUHEM 3a4aHuK; AaET KOMMEHTapWA MO ero BbIMos-
HEHUIO.

[JeAaTenbHOCTb yYalnuxca: 3afatoT YTOYHALWME BONPOCHI O BbINOSIHEHMN AOMALLHEro 3agaHus.

MaTtepuansbl K ypoOKy

1. OdmymanscHasa MHCTPYKLMA No paboTe C ABYXKaHa/NbHOW NpUCTaBKOW ocuuanorpa-
dom: https://www.youtube.com/watch?v=lweTNXmw9CA&t=1s.
2. ®oHorpamma pasnuuHbix 3ByKOB: http://muzofond.fm/.
3. 3apgaHna B chopmate OI3:
3.1. Yenosek ycnblwan 3ByK rpomMa yepes 10 ¢ nocsie BCMbIWKA MOSHUKW. CuyuTas, 4Tto
CKOpPOCTb 3ByKa B BO3fyXxe paBHa 343 m/c, onpefennte, Ha KakoMm pacCTOsAHWUM OT Yeso-
BeKa ygapuia MOJHUA.
3.2. OnpepenvTte ANVHY 3BYKOBOW BOJMHbI Npu yacToTe 200 [, ecnm cKopocTb pacnpo-
CTpaHeHusa BOJSHbI paBHa 340 m/c.
3.3. Haiigute ckopocTb 3ByKa B BOAE, €C/IM UCTOYHUK 3BYKa, KOnebnwowmiica ¢ nepuo-
nom 0,002 c, Bo36yxaaeT B BOAE BOJSHbI A/INHOK 2,9 M.
4. 3apaHna B hopmate PISA:

AHanns3 3eykKa
3BYyK — 3TO (hu3nyeckoe ABMeHMe, NpeacTaBnsolee coboli pacnpocTpaHeHe B BUAe
YNPYrux BO/IH MEXaHNYECKMX KONebaHnil B TBEPAOW, XUAKOI 1M razoobpasHoi cpeje.
Kak n nobas BO/Ha, 3BYK XapakTepusyeTcss amnauTyAoi M 4acToToW. AMnauTyga xa-
pakTepusyeT rpoMKOCTb 3ByKa. YacToTa onpefensieT BbICOTY 3ByKa. UesoBek cnocobeH
BOCNPUHMMATL 3BYKOBblE KO/iebaHMA B Anana3oHe 4actoT (guanasoHe C/ibIlMMOCTM) OT
16—20 My go 15—20 kl'y. 3BYK HWXKe AnanasoHa C/bIWMMOCTU YesioBeKa HasbiBaloT UH-
(bpas3BykoM, a Bbllle 3TOro gmvanasoHa: go 1 My, — ynbTpasBykom, ot 1 My — ru-
nep3ByKOM.
FPOMKOCTb 3BYKa C/I0XHbIM 06pa3om 3aBUCUT OT 3(D(PEKTUBHOIO 3BYKOBOTO AaBEHUS,
4yacToTbl U YOpMbl KOleb6aHWin, a BbiCOTa 3ByKa — HE TO/IbKO OT 4acToThbl, HO M OT Be-
NNYUHBLI 3BYKOBOTO AaBnieHusi. Cpeau CbIWKMMbIX 3BYKOB cliefyeTr 0co60 BblAennTb
boHeTnyeckme, peyveBbie 3BYKM U DOHEMbI (M3 KOTOPbIX COCTOUT YCTHasA peyb) U My3bl-
KasnibHble 3BYKM (M3 KOTOPbIX COCTOUT My3biKa). My3blkanbHble 3BYKM cOLepXaT He
OfINH, a HECKO/IbKO TOHOB, @ MHOr4a W WYMOBble KOMMOHEHTbl B LUMPOKOM AManasoHe
4yacToT.
Mpu nomowm HabopoB aKyCTUYECKUX Pe30HATOPOB MOXHO YCTAaHOBUTb, KakuWe TOHbI
BXOOAT B COCTaB [aHHOro 3Byka W YeMy paBHbl UX amnauTyfbl. Takoe ycTaHOB/ieHue
CMeKTpa C/I0XHOI0 3BYKa Ha3blBAEeTCA ero rapMoHMYecknum aHann3om. PaHblle aHanus
3BYyKa BbINOJIHAMCSA C NOMOLLLK pe30HaTOpPOB, NpeAcTaBnsALWMX co60l nonbie Lwapbl
pa3HOro pasmepa, KOTOpble MMEKT OTKPbITbIA OTPOCTOK, BCTaB/ISIEMbIA B YX0, U OTBEp-
CTUe C NPOTMBONOJIOXKHOI CTOPOHLI. [ aHann3a 3ByKa CyLWEeCTBEHHO, YTO BCAKWUIA pas,
Korga B aHa/iM3MpyemMoMm 3BYKEe COAEpPXUTCHA TOH, YyacToTa KOTOpPOro pasBHa vactoTe pe-
30HaTOpa, NOoCAeAHNA Ha4YMHaEeT rPOMKO 3By4YaTb B 3TOM TOHe. Takne cnocobbl aHanu3a,
0[1HAKO, OYEeHb HETOUHbI.
B HacTosilllee BpemMsi OHU BbITECHEHbI 3HAYUTENIbHO 60/1ee COBEPLUEHHbLIMU, TOYHLIMU U
ObICTPLIMY 3/1EKTPOaKyCTUYeCKUMM MeTogamu. CyTb UX CBOAUTCHA K TOMY, YTO akycTuye-
cKoe KosiebaHme cHavana npeobpasyeTcs B anekTpuyeckoe kosebaHue ¢ coxpaHeHnem


https://www.youtube.com/watch?v=IweTNXmw9CA&t=1s
http://muzofond.fm/

TOl Xe (hopMbl, a cnefoBaTeslbHO, MMelLWee TOT Xe CNekTp, a 3aTeM 3To KonebaHue
aHanM3npyeTcsl anekTpuyeckumm metogamu. OOMH U3 CyLLECTBEHHbIX pe3y/bTaTtoB rap-
MOHMYECKOTO aHa/n3a KacaeTcs 3ByKOB Hawlei peun. Mo TeMOpy Mbl MOXEM y3HaTb ro-
noc yenoseka. Ho yem pasnuuyaloTcs 3BYKOBble KONebaHUs, Korga oAvH U TOT Xe Yeno-
BEK NOET Ha OAHOW W TOW e HOTe pasfnyHble rnacHble? ApyrumMmu croBamu, Yem pas/iu-
yarTca B 3TUX CAyvyasix Nepuogmyeckme KonebaHus BO34yxa, Bbl3bIBAEMbIE TO/IOCOBbIM
annapaTom Npu pasHbIX NMOMOXEHNAX Ty6 N i3blKa N M3MEHEHUAX (POPMbI NMOMOCTM pTa U
rnotkn? OYeBMAHO, B CMEKTPaX MacHbIX A0/DKHbI ObiTb Kakme-To 0COGEHHOCTM, Xapak-
TEpPHble AN KaXAO0ro racHoOro 3Byka, CBEpX Tex 0CO6eHHOCTell, KoTopble co3falT
TEMOpP rosioca AaHHOro yenosBeka. MapMOHMYECKUI aHaNN3 NacHbIX NOATBEPXAAET 3TO
NpeAnosioXeHNe, a UMEHHO: TNacHble 3BYKN XapakKTepPU3yrTCA Ha/IMYMEM B MX CNEKTpax
obnacteil 06epTOHOB C 60MbLUOK amMNANTYA0N, NPUYEM 3T 061acTU Nexar AN KaxaoM
rNacHoOW Bcerga Ha OAHUX M TeX Xe yacToTax He3aBMUCKMMO OT BbICOTbl NPOMETOro rnacHo-
ro 3Byka.

3apaHue 1

KpynHbIii [OXAb MOXHO OTANYUTE OT MEJIKOro Mo 60n1ee rpoOMKOMY 3BYKY, BO3HMKAK-
Lwemy npu yaapax kanesfb O Kpbilwy. Ha 4éMm ocHOBaHa Takast BO3MOXHOCTb?

OTBeT: rPOMKOCTb 3BYKa 3aBUCUT OT amMnauTyabl konebaHuin. Bonee kpynHble Kanim Bbl-
3bIBAKOT 6OMbLIYID aMNINTYAY, YEM MesKue.

Tun Bonpoca: co CBO6OAHbLIM OTBETOM (OTKPbITbIN).

KoMneTeHuus: Hay4yHoe 06bsCHEHNE AB/IEHWIA.

TuN Hay4yHOrO 3HaHUSA: 3HaHME COoAEepPXaHus.

KOHTeKCT: okpyxatlLias cpea.

KOrHUTUBHBIN YPOBEHb: CPEAHMNIA.

3apaHue 2

B kakoii nocnefoBaTtenibHOCTU Ha LWKane AJIMH BOJSIH clefyeT pacrnofioXnTb AUuanasoHsbl
CNbIWLMMOro 3BYKa, y/bTpasByka U UHgpassyka?

OTBeT: Haubosbllen O/AVMHON BONMHbLI 06n1ajaeT MHPas3ByK, ganee cnenyet CAbIWUUMbIA
3BYyK. HamMeHbLUued 4MHON BOMHbI 061ajaeT yibTpasByk.

Tun Bonpoca: OTKPbIThINA.

KomneTeHuus: Hay4yHoe 06bACHEHNE SABJIEHMIA.

Tvn Hay4yHOro 3HaHUA: 3HaHWEe codepXaHus.

KOHTEKCT: oKpyXatllLliaa cpeaa.

KOrHUTUBHBLIN YPOBEHb: HU3KWUIA.

3apgaHue 3

FapMOHMYECKMM aHa/IM30M 3BYyKa Ha3blBalOT

A) ycTaHoBneHne yncna TOHOB, BXOASALWMX B COCTaB C/I0XHOIO 3BYKa

B) ycTaHOBNEHME YacTOT M amMnNAnTy[ TOHOB, BXOAALWMX B COCTaB C/MIOXHOTO 3BYyKa
MpaBuUNbHbIN OTBET:

1)Tonbko A

2)TOoNbLKO B

YA, nb

4) Hn A, HM B

PelweHne: rapmOHNYECKMM aHa/IM30M 3ByKa HasblBalOT YCTAHOBMEHME 4acToT M amnan-
Ty TOHOB, BXOASILMX B COCTaB C/IOXHOIO 3BYKa.

OrtBerT: 2.



Tun Bonpoca: ¢ BbIGOpOM OTBETa (3aKPbITbIiA).
KomneTeHUnsi: Hay4yHOe 0ObACHEHME SABEHUIA.
Tvn Hay4YHOro 3HaHWA: 3HaHUEe coaepXaHus.
KOHTeKCT: okpyXatllaa cpeaa.

KOrHUTUBHBIA YPOBEHb: HU3KUIA.

3apaHue 4

Kakoe pmsnyeckoe siBNeHWE NeXUT B OCHOBE 3/1€KTPOAKyCTMUYECKOro mMetofa aHanusa
3ByKa?

1) npeo6pa3oBaHne 3NEKTPUYECKUX KOMebaHnii B 3BYyKOBblE

2) pasnoXxeHune 3BYKOBbIX KOsiebaHNin B CNEKTp

3) pe3oHaHC

4) npeobpasoBaHmne 3BYKOBbIX KOieGaHWil B 3NeKTPUYECKne

PelleHne: naea anekTpoakycTMyeckoro metoa aHasm3a 3ByKa COCTOUT B TOM, YTO UC-
cnefyeMble 3BYKOBble KOiebaHnsa AeCTBYIOT HA MeEMOpaHy MUKPOMOHa U BbI3biBAKOT €€
nepuoguyeckoe nepemelieHne. MembpaHa cBfi3aHa C Harpy3koii, CONPOTUB/EHNE KO-
TOpOli M3MEHSIeTCA B COOTBETCTBMM C 3aKOHOM MepeMelleHuss mMmembpaHbl. MOCKoNbKy
COMpOTUBNEHNE MEHSETCHA MPU HEU3MEHHOWN cune Toka, MeHsleTca M HanpshxeHue. [oBo-
PAT, YTO NPOUCXOAUT MOAYNAUUA 3I/TIEKTPUUYECKOro CUrHasia — BO3HUKAKT 3nekTpuye-
Cckne konebaHusA. Takum 06pa3oM, B OCHOBE 3/1€KTPOAKYyCTUYECKOro MeToja aHanusa
3BYyKa NeXuT npeobpasoBaHne 3BYKOBbIX KOie6aHuii B 3NeKTpuYeckme.

OrtBerT: 4.

Tun Bonpoca: ¢ BbI6GOpOM OTBETa (3aKPbITbIi).

KomMmneTeHUnA: HayyHoe 0O6bACHEHWE SABNEHUA.

Tvn Hay4yHOro 3HaHWA: 3HaHUEe coAepXaHus.

KOHTeKCT: oKkpyXalolwaa cpeaa.

KOrHUTUBHbIN YPOBEHbL: CPEeaHMUIA.

3apaHue 5

MOXHO K, UCMOMb3Ys CNEKTP 3BYKOBbIX KONebaHWi, OTAIMUNTL OAMH [NAacHbIA 3BYK OT
apyroro? OTBET NOACHUTE.

OTBeT: MOXHO.

OO6bsACHEHUE: rfacHble 3BYKWM XapakTepu3yrTca HaMuMemM B UX cnekTpax obnactei
06epTOHOB C 60MbLUOK aMNANTYAOW, NPMYEM 3TK 06nacTu fexaT AN Kaxaol rnacHom
BCerga Ha Of4HMX U TeX Xe YacToTax He3aBUCMMO OT BbICOTbI NPONETOro r1acHoro 3ByKa.
KaxAblil KOHKPETHbIW rNacHbli 3BYK XapakTepusyeTcsl YHUKasbHbIM, TO/IbKO eMy npucy-
WM Habopom 06epTOHOB M UX aMnanTyA. Mo Hannuui MAM OTCYTCTBUIO 3TUX 06epTo-
HOB MOXHO OT/IMYWUTb OAMWH [NacHbIli 3BYK OT APYrOro.

Tvn BONpoca: OTKPbIThINA.

KomneTeHUnsi: Hay4yHOe 0ObACHEHME ABIEHUIA.

TvN Hay4yHOro 3HaHUA: 3HaHMEe cofepXaHus.

KoHTeKCT: okpyxatuiasa cpega.

KOrHUTUBHBIN YPOBEHb: BbICOKMIA.

Mocne TOro Kak yyawmecs BbINOMHAT 3a4aHnsi, OCYLECTBISAETCS MX NPOBEpPKa U OpraHunsy-
eTcs AUCKyccusl.



Ypok Ne 2

Knacc: 8.

Tema ypoka: lMNnaeneHne n otBepaeBaHue. paduk nnasneHns M oTBepAeBaHUs KpucTa-
Nnyeckux Ten.

Llenn ypoka: 13yuntb 0COGEHHOCTM NOBEAEHMA BeLecTBa Npu nepexose u3 TBEPLOro co-
CTOSIHUSA B XuUAkoe 1 06paTHO; paccMOTpPeTb MPOLEeCcChl MAaBfeHus n oTBepAeBaHus Kpuctas-
Nnyeckux Ten.

3ajayun ypoka:

* obydarwwme: cchopMupoBaTb 3HAHUA O XapakTepe ABUXEHUA U B3aUMOLENCTBUS Mosie-
Ky BeLlecTBa B pa3/IMUHbIX arperatHbiXx COCTOAHUAX, B3aUMHbIX Nepexojax BellecTsa u3
O[IHOTO arperaTtHOro COCTOSIHUSA B Apyroe, 0 npoueccax MaaBfeHus u Kpuctannmsayuu,
cchopMmupoBaTb MOHATUA O NpoLeccax MnaBfeHus, oTBepAeBaHus (KpucTannmsauuu),
Temnepatype nnaeneHunsa (Kpuctannnsauunm);

* BOCNUTaTe/IbHblIE: CNOCOOCTBOBATL (POPMMPOBAHNID KOMMYHUKATUBHOW KYNbTypbl yya-
LWMXCH U BOCMUTAHUIO 3CTETUYECKOIO BKYCa;

e pasBuBarUme: cnocobcTteoBatb HOPMUPOBAHUID MHKHOPMALNOHHON KyNbTypbl yya-
LWNXCH U pa3BUTUIO YMEHUIT aHann3npoBaTb, CpaBHMBaTb, (hOpPMYyINpoBaTh BbIBOAbI.

Tun ypoka: KOMOGUHUPOBAHHBINA.

MeTon npoBefeHuns: penpoayKTUBHbIA, YACTUYHO-NOVCKOBLIN, UccnefoBaTelbCKNiA.

®opMbl paboThl yyawmnxca: ppoHTansHasn, MHAMBMAYasibHas, rpynnosas.

dopmMupyemMble YMEHUSA: aHaIM3MpoBaTb rpadiuku, onpenensatb U 00bACHATbL MOHATUS,
fenatb BbIBOA, HA OCHOBE MOMYYEHHOW MHbopMauuu, oLeHnBaTb CBOU SOCTMXKEHUS.

MnaHupyemblie pe3ynbTaThbl:

* MpepgmeTHbIE: pa3BuTMe YCTHOW peuun; pasBuTMe YMEHWUI OTBeYaTb Ha BOMPOCHI, BbICKa-
3blBaTb CBOE MHEHWE; akTUBM3aLMa U3yYEeHHOro MaTepuana;

* MeTanpegMmeTHble: JOpMUpPOBaHME YMEHUS CUCTEMATU3NPOBaTb paHee NPUOBpPeTEH-
Hble 3HaHUA; OCYLLEeCTB/IeHNe PerynsaTuBHbIX AeNCTBUII caMmOHab1l04eHNs, CAMOKOHTPO-
N5, CaMOOLLEHKM B npoLecce KOMMYHUKATUBHON AeATeNbHOCTU; YMEHMEe OpPraHn3oBbIBaTb
yyebHOe COTPYAHNYECTBO M COBMECTHYIO AeATeIbHOCTb CO CBEPCTHMKaMU, ymeHne pabo-
TaTb MHAMBUAYANbLHO U B rpynnax;

* /INYUHOCTHbIE: hOpMUpPOBaAHME MOTMBALMM K U3YYEHUIO MaTeMaTUKN U PU3UKK; pa3Bu-
Te TBOPYECKMX CMOCOBHOCTENN.

O6opynoBaHue N nporpammMmHoe obecnevyeHune: MHTEpPaKTUBHaA AOCKa IM60 KOMMbHO-
Tep U My/bTUMEOUNHBLIA NPOEKTOP, 3/IEKTPOHHbIE TabnuLbl, HenporpamMmupyemble KasnbKynaTo-
pbl, NnporpammMmHoe obecneyeHne Releon Lite, uncpoBoin gaTumk TemnepaTtypbl Releon, nnak-
WweTbl UK cMapTgoHbl, NpunoxeHne MyTestX.

MnaH ypoka

3t1an 1 MoTuBauus K feAaTenbHOCTU (2 MUH).

31an 2. AkTyanunsaumsa u o6o6LeHne 3HaHui (8 MuH).

31an 3. Vi3yyeHne HoBoro marepuana (10 mMuH).

31an 4. NMpumeHeHne NoAyYEeHHbIX 3HaHUR (12 MUH).

31an 5. KOHTposib YyCBOEHUA MaTepuana, 06CcyXaeHne fonyweHHbIX OWn60K N UX KOppekK-
umns (7 MuH).

Jtan 6. [lomawHee 3agaHne, pecdnekcnsa (6 MuH).



TOYKATt

S

Xop[ ypoka

Jtan 1. MoTueBauma K eAaTesIbHOCTH

Mpepgnonaraemas NPOLO/MKUTENBHOCTbL: 2 MUH.

[eAaTenbHOCTb yUnTeIs: NPoBEpPSET FOTOBHOCTL K YPOKY; OpraHusyeT BHUMaHue knacca k pabore
Ha YpOKe; CO3aET NOJOXUTESbHbIA 3MOLMOHA/TbHBIA HACTPOR Y yJalLmXCS.

[eaTenbHOCTb yyalnxcs: 3MOLMOHA/IbHO HACTPauBAKOTCS Ha NPEACTOSLLYI0 YHEOHYH AEATEIbHOCTb.

JT1an 2. AkTyanmnsayna n 0606ueHne 3HaHui

Mpepnonaraemaa NPOAONXKUTENBbHOCTbL: 8 MUH.

[eatensHoCcTb yunTensa: npoBoavT (OPOHTaNbHYHO Gecefly; akTyamsnpyeT UMeloLMecs 3HaHus y
yyalumxcsi; npoBoauT 0600LLeHe TEPMUHOIOMMYECKOTO M NOHATUAHOINO annapara, UCMosib3yemoro
0N onncaHns arperatHbIX COCTOSIHUIA BELLECTBA; CO34aET /1A yHalumxcs Npob1eMHy0 cuTyaumio; no-
6Y)X[aeT K BbICKa3bIBAHUIO NPE/IOKEHNI O crnocobe 1 cpeAcTBax AOCTWKEHWS NOCTABIEHHOW Lesn.
[JeATenbHOCTb yyallnuxca: OTBEeYalOT Ha BOMPOCHI; BbICKA3bIBAKOT CBOW MPEANONOXEHUSA; Npeania-
ratoT U COracoBbIBAKOT C yuuTesieM TeMy U LieNM ypoka; npegnaratoT cnocobbl U cpenctsa fOCTUXE-
HWS1 Leneid; BbINOMHSIOT TECTUPOBAHME B NpUIoXeHun MyTestX.

JT1an 3. I3yyeHne HOBOro martepuana

Mpeanonaraemasa NpoaoNXUTENbHOCTL: 10 MUH.

[eatenbHOCTb yunTensa: npoBoauT (OPOHTa/IbHYIO Becefy; akTyasm3vpyeT UMEIOLLMECH 3HaHus Y
yyalumxcsi; npoBoauT 0606LleHNe TEPMUHOIOTMYECKOTO U MOHATUIAHOIO annapara, MCnosb3yemoro
ONst onmncaHWsl pas/iMyHbIX COCTOSIHWIA BELLECTBA; CO34aéT ANA yyalumxcsi NPOGIEMHYH) CUTYyauUuio;
nobyxaaeT K BbiCKa3bIBaHWIO MPEA/IOKEHUI O CNOCO6e 1 cpeacTBax AOCTUXKEHNS MOCTAB/IEHHON Le-
N1, opraHmnsyeT 06CyxaeHne nNpoCcMOTPEHHOTO BuaeodparmeHTa.

[JeATeNnbHOCTb yyalluXCcA: OTBEYAOT Ha BOMPOChI; BbICKA3bIBAOT CBOV MPEANO/IOKeHWs, aHan3un-
PYIOT MPOCMOTPEHHBIA BUAeOparmMeHT.

Jtan 4. NpuMeHeHne NoNyYeHHbIX 3HAHWIA

Mpeanonaraemas NPoOAO/HKUTENLHOCTbL: 12 MUH.

JeatenbHoCTb yuntensa: dopMynmpyeT 3agaHne; KOHTPOMPYET BbINOSIHEHNE paboThl; opraHu3yeT
paboTy B MasibIX rpynnax; opraHuslyeT 06CYyXAeHWe pe3ynbTaTtoB UCCNefoBaHNs; HaBOAALLMMY BO-
npocamy NMoMoraeT BbISIBUTb NMPUYNHHO-C/IEACTBEHHbIE CBA3SW MEXAY pas/iMyHbIMU XapaKTepucTuka-
MM 3BYKa, MOMOraeT BbIACHUTb MPUYMHBI AOMYLLEHHBIX WHCTPYMEHTA/TbHBIX WM CTATUCTUYECKMX OLLM-
60K, onpenenunTb Crnocobbl UX UCNpPaBeHNs.

[eatenbHOCTb yyallmMxcsa: OTBEeYaloT Ha BOMNPOChI; aHa/IM3UpYIOT rpadiuk nnasneHns nbia u oTeep-
[JeBaHus BOZbl; BbINOMHAOT /1ab0paTopHyo paboTy Nno NpoBepKe rurnoTesbl O TOM, FPEIT /IN Bapex-
ku; pabotas B rpynnax no MHCTPYKUMK, 3anonHAIT Tabnuuy pesynstaros; othopMASIOT pesyribTarbl
N3MEPEHWA 1 pacyéTbl B TETPaIN.

Yyalimecs nsyyaroT rpadivk, M300paXEHHbIA Ha PUCYHKE 1, 1 OTBEYaKOT Ha BOMPOCHI.

1 Yro nponcxogmuT Ha KaxkaoMm yyacTtke rpadmka? Kakme yyacTkv rpadpmka cCOOTBETCTBYHOT Harpesa-
HWIO?

(OteeT: AB 1 CD)

2. Kak no rpadmky MOXHO CyauTb 06 M3MEHEeHUM TeMMepaTypbl BeLecTsa Nnpy HarpeBaHun 1 oxnax-
LeHun?

(OtBeT: Npu HarpeBaHWM TemnepaTypa BeLLEecTBa MOBbLILLAETCA, a MNpU OX/TaXAEHNA — MOHWXAETCS.)
3. Ha kakux yyacTtkax rpacmka Temnepartypa BeLIecTBa He MeHsieTca? UTo 310 o3HavaeT?

(OtBeT: BC 1 BF; a1 yyacTku rpacuka COOTBETCTBYIOT MnpoLeccam M/1asfeHus baa 1 oTeepaeBaHuns
BOAb!.)
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Puc. 1 padwik nnaBneHus nbga u oTBepAeBaHNSA BOAbI

4. Mo4emy yyacTkn BC n EF rpachmka napannensHbl ocu BpeMeHn?

(OtBeT: Temnepatypa BelLecTBa Ha 3TMX yyacTkax He U3MeHsIeTcs.)

JeATenbHOCTb yuntensa: — A Tenepb Jasalite BbINOSHAM paboTy No NpoBepke chopMyIMPOBHHOW
paHee runoTesbl. 15 3T0ro He06X0AMMO MPOBECTU IKCNEPUMEHT U NMPOaHaIM3NPOBaTh NOJyYeHHbIE
JaHHble. He 3abyabTe Takke chopMynMpoBaTh BbIBOAbI.

Xopn paboTbl

1 Mopaxnounte AaTyuK Temnepatypbl (pUC. 2) K KOMMbIOTEPY.

Puc. 2. JaTunk Temneparypbl

2. 3anycTtute nporpammy Releon Lite.

3. Onpegenvte TemnepaTypy Bo3gyxa B knacce. CopocbTe 3HaYeHUs JaTyvka Temnepatypbl.

4. Cnerka KkacasiCb AaT4/KOM TemnepaTtypbl OTKPbITOM Nafi0HW, ONpeaennTe MakCUMasibHoe 3Ha4YeHne
TemnepaTtypbl NafoHn (Y KaxKAoro ydyallerocs B rpynne).

5. ViamepbTe TemnepaTtypy BO3[yxa BHYTPY BapexXku, Nexallei Ha CTore.

6. OnpegenvTe TeMnepaTypy NaZloHN B Bapexkax.

[eAaTenbHOCTb yyalmnxca: NPoBOAAT IKCNEPUMEHT; 3HAKOMSAT yUuTeNIA ¢ pesy/ibTataMi BbINoHEH-
HOW paboThbl.

Llens: onpeaenutb, rpetoT i Bapexku.

lvnotesa: oTMeTLTE Balle NPennooXeHue:

* Bapexku rpeor;

* BaPEeXKN COXPaHAT MOE Tenso.

Janee 3anonHALT Tabnuy.



Tabmmua

IMporHo3npyemas MakcumasibHas BepHocTb
Temneparypa TemnepaTypa nporHosa

Temnepatypa pyk
Temnepatypa B MyCTbIX Bapexkax

Temnepatypa pykK B Bapexkax

[Janee aHanM3MpyoT Mo/yYeHHble AaHHble, OTBeYasi Ha BOMPOChI:

UTo ABNSIETC UCTOYHMKOM Ter/ia B 3TOM 3KCNepumeHTe?

Ecrv Bapexku He BblAENSIOT TeNo caMmy no cebe, To NoYeMy B HUX Tenio?

B 3aBepLUEHME 3TOrO 3Tana OGbACHSIOT pasHULy MexXay NPOU3BOACTBOM U COXPaHEHUEM Temnna.

Otan 5. KOHTpob ycBOEHUA MaTepuana, o6cyxaeHne AONyLeHHbIX OWNBOK U NX KOppekK-
ums

MNpepgnonaraemaa NPoOAO/DKUTENBHOCTL: 7 MUH.

[eatenbHOCTb yunMTens: opraHusyeT OOCyxeHne pe3ynbTatoB UCC/efoBaHus; HaBOAALWLMMMN BO-
npocamy MomMoraeT yyawmmcs chopMy/IMpoBaTh MpaBuibHbIE BbIBOAbLI;, OTMEYaeT MpPOTUBOPEeYns
MexXxay oXvaaembIiMn U NMOSyYEHHbIMW pesyfibTaTtamu.

[eatenbHOCTb yyalMxcsa: cpaBHUBAIOT cpeaHue pe3y/bTaTbl CBOER rpynnbl ¢ pesybtataMmu, nosy-
YEHHbIMM APYTMU TpynnamMu; qoopmMyMpyroT BbIBOAbLI U OPOPMAISIOT labopaTopHoe uccnefoBaHve B
TETPaAN WM Ha cneumanbHbIX 61aHKax.

Jtan 6. lomallHee 3afaHue, pediekcus

Mpepnonaraemas NPOAONKUTENLHOCTb: 6 MUH.

[eatenbHOCTb yuutensa: MHPOPMUPYET ydallmxcs O AOMalUHEM 3afaHuu; AaéT KOMMeHTapuii no
€ro BbINOSIHEHMIO; Npef/iaraeT aHKeTy 419 pediiekeun K YPOKy 1 npeanaraeT paccuitarb UHAMBUAY-
aNbHbIA MHAEKC KayecTBa ypoka,

ocyLlecTBnsieT ped/IEKCUBHYH) CTATUCTVKY YPOKa MO KOMMUECTBY YUalLMXCS, Y KOTOPbIX MHAEKC Kauve-
CTBa BbllLE 3HAYEHUs 5; AEMOHCTpMpYyeT hOpMy/IMPOBKM MPOGEMbI U Lieneidi ypoka; CnpaluvBaeT:
«Kak Bbl lymaeTe, pelueHa M npobnemMa, JOCTUMHYTbI /N uenn?» Ecim npobnema He pelueHa 1 uem
He OOCTUrHyThl, AaéT CBOE 06bsCHeHMe. Kpome TOro, npegjaraeT ydaliumcs B AOMNOSIHEHUE K [0-
MallHeMy 3aJjaHuio nofymaTb Haf, crnocobamu peLleHVsi NOCTaBMeHHOM Npo6/embl U AOCTUXKEHUS
yKasaHHbIX Lenei.

[eAaTenbHOCTb yyallMxcsa: 3a4al0T YTOUHSILWME BOMPOChl O BbINOMHEHUM AOMALLHEro 3aJaHus;
paccunTbIBaKOT MHAVBMAYA/IbHBIA MHAEKC KavecTBa Ypoka; onpedensiioT CTerneHb COOTBETCTBMSA MO-
CTaB/IEHHbIX Lienei pesynbrartam AesTeNbHOCTH, CTeNeHb CBOEro NPOABWKEHNS K LENsM; BbiCKa3blBa-
IOT OLEHOYHbIE CYXEHUSI N COOTHOCAT pe3y/ibTaTbl CBOEW AeATeNbHOCTU C LefsiMi ypoka.

MaTtepuanbl K ypokKy

1. BugeodparmeHT «®a3oBble npesBpalieHMs nepsoro poga. MnaeneHwe n ucnape-
Hue»: https://www.youtube.com/watch?time_continue=85&v=eWE1g8ZeDtM.

2. Tect B npunoxeHun MyTestX no Teme «ArperatHble COCTOSHUA BewecTBa»: http://
mytest.klyaksa.net/wiki/CkauaTtsb.

3. MaTepuasibl s KkonupoBaHUsA (MHCTPYKLUA MO BbIMNOSIHEHUIO TecTa, aHkeTa ANs pac-
yéta MHAMBUAYaNbLHOrO MHAEKCA KayecTBa YpokKa, 3agaHua ana noarotoskn Kk Org, BriP
no dusuke).


https://www.youtube.com/watch?time_continue=85&v=eWE1g8ZeDtM
http://mytest.klyaksa.net/wiki/%d0%a0%d0%8e%d0%a0%d1%94%d0%a0%c2%b0%d0%a1%e2%80%a1%d0%a0%c2%b0%d0%a1%e2%80%9a%d0%a1%d0%8a
http://mytest.klyaksa.net/wiki/%d0%a0%d0%8e%d0%a0%d1%94%d0%a0%c2%b0%d0%a1%e2%80%a1%d0%a0%c2%b0%d0%a1%e2%80%9a%d0%a1%d0%8a

Puc. 1 Bbibop Tecta

OTKpbITb hann (puc. 2).



Pwuc. 3. Havano tecta

BBecTn ums, dpaMuamio, Knacc u HaxaTb Ha KHonky OK (puc. 4).
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AHKeTa Ana pacuyéta MHAMBMAYasIbHOTO MHAEeKca kayecTBa ypoka

Tuiem Ter. ™ILKOCTEN ir rasou

Puc. 5. BbinosnHeHne Tecta

BblbeprTe noaxoAsiime Bam yTBEPXAEHUS U nogcumTaiite cymmy 6a1/108

Ne YTBEpXaeHue 0 6asinos 16ann

1 Ha ypoke s pa6ota He aKTVBHO aKTUBHO

2 CBoei1 paboToil Ha ypoke 5 He [10BO/IEH [J0BONEH

3 3a ypok g ycTan He ycTan

4 Moé HacTpoeHve CTa/10 XyXe cTasio nydile

5 He MOoHATEH MOHATEH

6 6ecnoneseH nosneseH
Matepvan ypoka MHe Obl1

7 CKy4eH WHTepeceH

8 TPYAeH He TpyaeH

9 CBA3b ypoKa C Apyrumy Haykamm He 3aMeTHa 3amMeTHa

3apgaHua gns nogrotoBkn kK OId, BMP no dmauke:
Mpn onyckaHUM B CTakaH C ropsiuein BoAoin AepeBsiHHON M aNlOMUHNEBON NOXEK

1) anommHMEBas NOXKa HarpeBaeTcsl 6bICTpee, Tak Kak NIOTHOCTb antoMUHUA 6onblue

2) anioMMHUEBast N10XKa HarpeBaeTcs 6bicTpee, Tak Kak TenaonpoBOAHOCTb aSllOMUHMUSA
BbillE

3) AepeBsiHHaA N0XKa HarpeBaeTcsl ObiCTpee, Tak Kak NN0THOCTb AepeBa MeHbLUe

4) pepeBsiHHasA N0XKa HarpeBaeTcs ObiCTpee, Tak Kak TEN/IONPOBOAHOCTb AEpeBa HMXe
OtBeT: 2.



Ha pucyHke npefacrasrieH rpadvk 3aBUCMMOCTY TeMNepaTypbl OT BpeMEHU A5 npouec-
ca HarpeBaHVs BOAbl NPU HOpMasibHOM aTtMocepHoOM faBneHuu. NepBoHavyanbHO BoAa
HaxoAunacb B TBEPAOM COCTOAHUN.

Mpadnk 3aBUCMOCTY TeMMNepaTypbl OT BPEMEHW 4/1s1 MPOLECca HarpeBaHus BoAbl

Kakoe u3 yTBepxaeHuii ABNseTca HeBEPHbIM?

1) Yuyactok DE cooTBeTcTBYET NpoLecCyY KANEHUSA BOAbI.

2) Touka C CcOOTBETCTBYET XUAKOMY COCTOSIHUIO BOAbI.

3) B npouecce AB BHYTPEHHASA 3HEPrusa Nbha He N3MeHseTCs.

4) B npouecce BC BHYTPEHHSSI 3HEPrns cUCTEMbI «/1€[ — BOLA» YBENNUYNBAETCS.
Otser: 3.

Kakoe(ne) ns HmxkenpuBeaEHHbIX YTBEPXAEHWI ABASETCA(I0TCA) npaBuibHbIM(K)?

A. BellecTBO COCTOUT U3 Me/bYalilUMX YacTuly, — aTOMOB WU MOJIEKY/, U AOKa3aTesib-
CTBOM 3TOMY CNYXUT SABJIEHNE TEMN/IONPOBOAHOCTU.

B. BewwecTBO COCTONT M3 MefbYailimMx YyacTul, — aToMOB WX MOJIEKY/T, U OAHUM U3 ap-
r'YMEHTOB B NOJIb3Y 3TOr0 CNAYXUT ABfeHue anddysnn.

1)Tonbko A

2)T0NbKO B

3 nA, nb

4) Hn A, Hn B

OtBer: 2.

Mpumepbl nabopaTopHbIX paboT

Nab6opaTopHasa pa6oTta Ne 1
3akoH lMackansa. OnpepgeneHne gasneHuns xumpgkoctu (7 knacc)

Tun paboTbl: NpakTMyeckas pabdoTta.

Llenn paboThl: 3KCNepMMeHTabHO U3yuuTb 3aKOH lMackans; uccnefoBatb U3MEHEHUs AaB-
NEeHns XNAKOCTU C U3MEHEHMEM BbICOTbl CTOM6a XUOKOCTMW.

3agaun paboTbl:

1) paccuntaTtb rmapocTaTMyeckoe faB/ieHuE;

2) noaTBepAMTb Ha OCHOBAHUM 3KCNEepPUMEHTasIbHbIX AaHHbIX 3aKOH lMackans.

O6opynoBaHue 1 maTepuasnbl: KOMObOTEP, NMaHWeT Win cMapToH, undposas nabo-
patopusa Releon c gatumMkom abconoTHOro gaenenusa 10 klMa, wrtaTne, MEPHbIA UMAUHAP, TPY6-
Ka, NuHeiika.



OcHOBHble cBefeHunA
B XUNAKOCTAX YacTuubl NOABWXHbLI, MO3TOMY OHW HE MMEKT COHBCTBEHHOIN hopMbl, HO 06na-
[aloT cCO6CTBEHHLIM O06BEMOM, COMNPOTUBASAIOTCHA CXATUIO U PACTSKEHMUIO; HE CONPOTUBAIOTCA
pecbopmauun casura (CBOWCTBO TekyyecTu). B mokoswielica XMAKOCTM cyliecTByeT ABa Buga
cTaTM4yeckoro faBfieHus: rmagpocTaTMyeckoe U BHellHee. BcnenctBue nputshkeHus kK 3emne
XWAKOCTb OKa3blBaeT AaBfieHVe Ha AHO U CTEeHKM cocyda, a Takke Ha Tena, HaxoAsuwumecs BHY-
Tpu Heé. NlaBneHue, o6YyC/IOBIEHHOE BeCOM CTON6a XWAKOCTWU, Ha3blBaOT rmppocraTnye-
CKUM. [laBnieHve XWAKOCTU Ha pasHblX BbICOTaX pas/IMYHO W He 3aBUCUT OT OpUEeHTauuu nio-
Waakun, Ha KOTOPY OHO NPOM3BOAUTCS.
MycTb XWAKOCTb HaxoAUTCHA B LUIMHAPUYECKOM cOocyfe C naowanblo cevyeHus S. Bbico-
Ta cTon6a xugkoctn pasHa h. Micnonb3ya dopmyny onpegeneHnsa gaBneHusi, MOXHO 3anu-
catb:
mg pShg
p = ~Sr = = pgh. (@H)]

M3 chopmynbl (1) BUAHO, YTO rMapocTaTMvecKkoe faBfieHMe XWUAKOCTWM 3aBUCUT OT NIOTHO-
CTV P XWOKOCTU, OT MOAYNS YCKOPEHWUS g CBOGOAHOrO nageHuns u oT rybuHel h, Ha KOTopoi
Haxo4uTCA paccMmaTpuBaemMas Touka. 'mgpoctatuyeckoe AaBrieHne He 3aBUCUT OT opMbl CTON-
6a xumakoctu. nybuHa h oTcunThbiBaETCA NO BEPTUKAIM OT paccMaTpMBaeMOl TOUYKU 00 YPOBHS
CcB0OOOAHOI MOBEPXHOCTU XWOKOCTU. B ycnoBusiX HEBECOMOCTM TMAPOCTATMYECKOE AAaB/ieHUE
OTCYTCTBYET, Tak Kak Mpu 3TUX YCOBUAX XUAKOCTb CTAHOBUTCS HEBECOMOIA.

BHewHee pgaBneHue (pBH) XxapakrepusyeT cxaTuve XUAKOCTU nof AelCTBUEM BHELUHEW cu-
Nbl (FeH). Ero 3HavyeHne MOXHO paccuuTatb no dopmyne:

F3H
pBH_ s

MpumepamMy BHELLHEro AaBfieHUs ABNAITCA aTMocIepHOe AaB/ieHne U AaBfieHne, co3faBa-
eMoe B rmapaB/INyeckux cUcTeMax.

®paHUy3CKMil yuyéHblli B. Mackanb yCcTaHOBW/, YTO XUAKOCTU U rasbl nepefalnT okasbiBae-
MOe Ha HUX [aBfieHVe 0AMHaKOBO MO BCEM HanpasBfeHWsAM. [JaHHOe yTBepXeHWe Ha3blBaloT
3akoHom [Mackans.

[Ona n3mepeHus faBneHus, CO34aBaeMoro XnaKoCcTamu
WNN rasamu, WUCMNOJIb3YHT MaHOMETpPbl. WX KOHCTPYKUUK
BeCcbMa pasHoob6pasHbl.

TexHnka 6e3onacHocTu

MpucTynas K BbINOSIHEHUIO NabopaTopHOW paboTbl, BHU-
MaTeslbHO 03HaKOMbTECh C Lenamn u obopysoBaHuemM. BHu-
MaTenbHO cnywaiite W BbINOSHANTE TpeboBaHUA yumTens,
He nonb3yinTecb npubopamu 6e3 ero paspelieHus. AKKY-
paTtHo obpalaiitecb CO CTEKISAHHLIM MHBEHTaPEM.

WHCTPYKLMA MO BbINONTHEHUIO

1. N3yunTe OoCHOBHbIE CBeAEHUA.

2. Cobepute akcnepumMeHTaNbHY YCTaHOBKY MO PUCYHKY.

3. MopgknwunTte gatymk gaB/IeHNUS.

4. 3anyctuTe nporpammy Ans udMepeHuin Releon Lite.
BbibepuTe gna gartumka gabneHusa guanasoH «[Ma». 3any-
CTUTEe COOp AaHHbIX HaxaTuem KHonku Myck.

5. 3anonHuTe MepHbIA LUAMHAP BOAOW.
SKcneprMeHTasTbHast YCTaHOBKa



TOYKATt

S
6. 3anuwunTe NnokasaHus gaTynka gaBrieHns B Tabnuuy.
Tabnuua
No JasneHne MnoTHoCcTb Beicora ot koHua PacuéTtHoe
n/n no gartuuky p, MNa XWOKOCTU P, KI/M TPYyOKv A0 noBepx- JasneHue p, MNa
’ ! HOCTW XngKoctn h, m !

1

2

3

4

5

6

7. N3mepbTe rnybuHy, Ha KOTOpOe norpyxeHa Tpybka. Paccuutaiite rmgpocTtatuyeckoe
pasneHve no dpopmyne (1). PesynbTartbl 3anuwnTte B Tadbnuuy.

8. MoBTopuTe N. 6 1 7, NOrpy3nB TPyOKy B MEPHbIA LUAUHAP Ha APYTYH0 Ty6uHY.

9. OTBeTbTE Ha KOHTPO/IbHbIE BOMPOCK!, BbIMNO/IHUTE 3a4aHusA 1 chopmMynnpyiniTe BbIBOAbI MO
pe3ynbTataM nabopaTtopHoit paboThl.

A 3HaeTe nn Bbl, 4YTO ...?

O6bIYHO B KpaTKoil 6uorpadgun b. Mackansa He ynoMUHAKTCA HEKOTOpPble UHTEPECHbIE MOA-
pPOGHOCTM O TOM, KaK OH BOOGLLe yBNEKCA hnankoii. Cnyuynnocb 3To O4YeHb paHO — Korga emy
6b110 11 net. OgHaxabl 3a 06e40M OH 3afen CTO0/0BbIM Npubopom dasHcoBoe 61040, U ero
3aMHTepecoBana npupoga 3ByKa, KOTOPbIA OH MpW 3TOM ychbiwan. Torga OH BbINOIHWI CEPUID
3KCNEPUMEHTOB, pe3y/bTaTbl KOTOPbIX M3/I0XW/ B CBOEW MEPBO HayyHoW paboTe «TpakraT o
3Bykax» (1634— 1635).

MaTtepuansl K ypoKy

KOHTpO/NIbHbIE BONPOCHI U 3ajaHns

1. Kakoe gaBneHve HasblBaKT rmapocrtatuyecknm?

2. 3anuwmnte dopMyny ana pacyéta gaBneHUs XULKOCTU.

3. Kak ncnonb3yeTcs 3HaHMe O rMapocTaTuyeckoM AaBfeHun B BbITY U TEXHMKE?

4. 3apaHna B chopmate Or39, BIP:

4.1. PaccuutaiiTe Moay/nb Cu/bl, C KOTOPOW BO3A4yX 4ABMT Ha NOBEPXHOCTb CTOMA, ANVHA
KoToporo pasHa 1,2 m, a wupuHa — 0,5 m. ATmMoccthepHoe gasneHme pasHo 100 klMa.
OTBeT gaiite B KMNoHbOTOHax (kH).

OtBert: 60 KH.
4.2. Ha CKONbKO yBeNMUUTCA OaBJ/IeHME KacTPKJIN Ha CTOJ, ecnv Ha/nTb B Heé 3 N1 BO-
Abl? Mnowagb AHa kactpionn paBHa 1200 cm2, naoTHOCTb Bogbl — 1000 kr/m 3. OTBeT

Bblpasute B nackansax (Ma).

OtBer: 250 la.

4.3. CnnowHoli Kybuk ¢ pebpomM a NOMHOCTbI0O NOTFPYXEH B LMAMHAPUYECKUA cocyq C
XWAKOCTbIO MMOTHOCTLI PXTaK, Kak nokasaHo Ha pPUCYHKe.

Pagom ¢ cocyfoM ycTaHOBMEHa BepTUKasibHas IMHeKka, No3Boasowas onpegenmTb no-
noxeHne Kybuka B cocyfe. Vcnonb3ys puUCyHOK, YCTAHOBUTE COOTBETCTBUE Mexay du-
314eCKMMU BesIMYMHaMM 1 hopmynamm, nNo KOTOPbIM UX MOXHO paccuuTatb. K kaxaomy
3/1eMeHTY NepBOro cronbua noabepmute COOTBETCTBYHOLLUIA 3/IEMEHT U3 BTOPOrO.



Ky6uK, NOrpy>EHHbIA B COCY/, C XUAKOCTbIO

dunsnyeckne BeIMUYUHbI dopmynsl

A) [laBneHne XULKOCTU Ha HMKHIOK rpaHb Kybuka 1) Px30

B) Cuna faBneHus XUOKOCTU Ha BEPXHIOK rpaHb Kyouka

B) Cuna Apxumepaa, AelicTBytolasi Ha Kyouk 2) N P3O
3) Pw30ord
4) Pxsa2
J 3
5) "Px30r3

3anuwmnTte B Tabnuuy BbibpaHHble UMdpbl NO4 cooTBEeTCTBYLWMMNU BykBamu. Lindpbl B
OTBETE MOrYyT NMOBTOPSATHLCA.

A b B

OTBeT: 234.

Nab6opaTopHasa paboTta Ne 2.

CpaBHeHME KONMYECTB TENNOThl NPM CMeELWNBaHNN BOAbl pa3Hoi TemnepaTypbl
(8 knacc)

Twun pa6oTbl: nabopatopHas paboTta.

Llenb pa6oThbl: M3y4nTb YC/I0BME TEMNOBOro paBHoBecus 6e3 yyéTa TensioobmMeHa ¢ OKpy-
Xarowein cpenoi.

3agaum paboThl:

1) paccuntatb KONMYECTBO TenoThl, OTAAHHOE ropsYvelt BOA4OW, N KOSIMYECTBO TEN/0ThbI, No-
NIy4eHHOEe X0/104HOW BOAOI, Npyn TENNOOOMEHE;

2) cocTaBUTb ypaBHEHME TENI0BOro 6anaHca,;

3) cpaBHUTb M 0OBACHUTL NOJTYYEHHbIE AAHHbIE.

O6opynoBaHue 1 maTepuasbl: KOMNbIOTEP, nNporpamma ana mamepeHuii Releon Lite,
MyNbTUAATUMK, LY, KAIOPUMETP, MEPHbLIA CTakaH, 3/1eKTpoYanHuK.



OcCHOBHble cBefeHns
B gaHHoin paboTe usyyaetcss O4MH U3 CNOCOOOB M3MEHEHWUS BHYTPEHHel aHeprun Tena —
siBNeHne TennoobmeHa. Hanpumep, gns Toro 4tobbl OCTYAWUTb 4Yali, MOXHO [06aBUTL B Yallky
X0M104HOW BOAbl. B pesynbTate TennoobmeHa ropsiyas Boda OCTbiBAeT A0 HEKOTOPOWN KOHEYHOIA
Temnepatypbl 4, a X0/104HasA BOAa, KOTOPYK Ha/IMMN B YallKy C Yaem, HarpeBaeTcs 40 3TOW xe
Temneparypbl.
Konuuectso tennotsl Qb oTAaHHOE ropsdeli BOAOK B pesynbrare Tensi006MeHa, paBHO:

01= cmq(tK- tD,
roe ¢ — yaenbHasi TENNOEMKOCTb BOAbl; m1— Macca ropsiueii Bogpl; t1— HayasnbHasi Temnepa-

Typa ropsyeii Bofbl.
Konunuectso Tennotel Q2, noslydyeHHOe X0N04HOW BOAOI B pe3ynbTare Ten/s006MeHa, paBHoO:
Q2 = cm2(tK- t2),
rge m2 — macca X0/104HON BoAbl; 2 — HavasibHasA Temneparypa Xos04HOW BoApbl.

Mpouecc TennoobMeHa 6yaeM u3y4vaTb B Kanopumetpe. KanopumeTp — 3T0 puanyeckuii
npmbop, ncnonb3lyemblii oNa Tena0BOW U30AALMK XUAKOCTU OT OKpyxawLlel cpefbl. Tak Kak
MeXAy BHYTPEHHVMM W BHEWHMM cocyfamu kasnopumeTpa obpasyeTcs BO3AyLUHas NpocC/ioiika,
To 6narofaps Manoil TennoNPOBOLAHOCTU BO34yXa M OTCYTCTBMIO KOHBEKUNOHHBLIX MOTOKOB BHY-
TPEHHWIA COCYyA, XOPOLIO M30/MPOBaH OT BHELLHEN cpefbl U TeEM CaMbiM YMEHbLUEeHbl NoTepn B
pesynbTare Tens006MeHa.

Takum 06pa3om, B KajlopuMeTpe CBeAeHO K MUHUMYMY paccerBaHue Tensa B OKPYXaloLLyio
cpepy.

MpeHebperas noTepsAMuU Tenna npu TensoobmMeHe (cumMTas paccMmaTpuBaemMytd CUCTEMY Te-
NJ0U30/IMPOBAHHOI), MOXHO CUMTaTb, YTO KOJIMYECTBO TEM/0Thl, OTA4AHHOE NPU OCTbIBAHUU TO-
psueil Bogoi @, paBHO MO MOAYO KOMYECTBY TensoTel Q2, NoONy4YeHHOMY XOI04HOW BOLAOIA.
Torga cymMmma nonyvyeHHbIX TeslaMu KOSIMYeCTB TenI0Tbl paBHa HyJsio:

Qi+ Q2= 0. @
YpaBHeHue (1) Ha3biBalOT ypaBHEHMEM TEMNI0BOTr0 HGanaHca.
MHCTPYKUMSA NO BbIMNOJIHEHUIO
1. N'3yunte OCHOBHbIE CBeAeHUA.
2. CobepuTe aKcnepuMeHTaslbHY YCTaHOBKY MO pUCYHKY 1
[na atoro Hanerite 100 M XON0OAHOW BOAbl B Ka/loOpMMeTp M MOMecTuTe B Boay wyn. Lyn
NnoAcoeAuHUTE K MyNbTUAATUMKY, a My/IbTUAATYMK NOAKMIHUYUTE K KOMMbIOTEPY.



3. 3anycTute Ha KOMMblOTEpPe Nporpammy Ansa naMmepeHunini Releon Lite. OcTaBbTe akTUBHbIM
TOMILKO AATUYMK TeMnepartypbl XXUAKOCTU U ra3a, OTK/OUYNB OCTasIbHble AATUUKMN.
4. Haxmute KHonKy [yck.

5. loxanTtecb, korga rpadpuk BbIPOBHAETCA U TeMMepaTtypa CTaHeT MOCTOAHHOW (puc. 2).
(B) RIUP  <emn K U - 176,50 Z 9 2 aesb -

LH ,%aT** |
ﬂm@b oc Jatunk Temneparypbl X1AKOCTM 1 rasa
47,6 < ™
B

s o» O DN D DWW P D D» B M D

Puc. 2. MNocTtpoeHne rpadivka

6. 3anuwinTe 3HaYeHNa TemnepaTypbl 1 06bEMA X0/104HON BOAb! B Tab/uLy.

Tabnuua
HavasibHas HayvasibHas
. .. Temnepatypa
Homep akcne- O6bEM T. B. O6bEM X. B. Temnepatypa Temnepartypa cMecH
pumeHTa Vi, Mmn V2, Mn r.B. X. B. t °C
tl, C t2, C
1
2
3
Konn4yecTtBo KonnyectBo CooTHOLLEHNE
Homep 3kcne- Macca r. B. Macca x. B. TennoTsl Qi TennoThl Qo Mexy
MMeHTa me, Kr mz, Kr ' ’
P i i QnQ
1
2
3

7. Haneitte B ctakaH 100 mn ropsyeli BoAbl U NOMeCTUTE Tyda Liyn.

8. 3annwmnTe 3HaueHue TemnepaTypbl U 06bEMA ropsiyeil BoAbl B Tabnuuy, korga rpaduk
BbIPOBHAETCA M TemnepaTypa cTaHeT NOCTOSAHHON (CM. puc. 2).

9. MepeneliTe ropsyyo BoAy K XON0AHOW, HaxoAsalWelics B KanopumMeTpe, U NomectTuTe Tyaa

wyn. 4na Toro 4yTo6bl YCKOPUTL Mpouecc Ten1oo6MeHa, MOXHO pasMellaTb XUAKOCTU AaTuu-
KOM Temnepartypbl.



10. 3admkcupyinTe 3HayeHMe TeMmnepaTtypbl Tak Xe, KakK Ass ropsiueil m XonoaHoi BoOAbl.
3anuwnTe 3HayeHe TemnepaTypbl CMecu B Tabnuuy.

11. NMoBTOpPUTE IKCNEPUMEHT eLLE 2 pasa. 3anuwmnTe NoslyvYeHHble AaHHble B Tabnumuy.

12. PaccuuTaiiTe Maccbl X0M104HOM K ropsiyein Bodpl. 3anuwinTe pesysbTaTbl BbIUNCEHWA B
Tabnuuy.

13. PaccuuTaiiTe KonnyectBo TennoTtbl Qi, oTAaHHOe ropsiyeil BoAoi. YaenoHasa Tennoém-
KocTb BoAbl cB= 4200 [ x/(Kr «°C). 3anuwute pesynbTar BblUMCAEHUA B TabAULY.

14. PaccuuTaiite KonmyecTBo Tennotbl Q2, Mosy4YeHHOE XON0AHOW BOAOIA.

15. CpaBHUTE KONMYECTBO TeNsO0Tbl, OTAAHHOE ropsiyeil BOAOM, C KOMMYECTBOM TENsioThl,
Nosly4eHHbIM XON04HOW BOLAOA.

16. 3anuwmnTe ypaBHeHMe TennoBoro 6anaHca. CpaBHWUTE MNOJlydYeHHble pe3y/bTaTbl B Ka-
XOO0M U3 9KCNEPUMEHTOB U CHOPMYIMpYATE BbIBOAbI.

JononHutenoHoe 3agaHue

MpoBeaunTe aHa/IOTMYHYI0 paboTy N0 CpaBHEHWUIO KOJIMYECTB Tens0Thbl NPU CMeLnBaHnn BO-
bl pasHoi Temnepartypbl B cneyowmnx caydasx:

a) Ha/vBaiiTe XO0NOA4HYI0 BOAY B KanopuMeTp C ropsyeil Bofon MeaneHHo, 6e3 pasmelunsa-
HMA CMecu AaT4yMkoM Temneparypbl;

6) AonvBaliTe ropsuylo BoAy B XO/MIOA4HYIO.

MonpobyiTe 06BACHUTL NOIyYEHHbIE pe3yNbTaTbl.

A 3HaeTe AN Bbl, 4YTO ...?

Boga — 310 ocobeHHOe BelWECTBO, O6najatolllee Camoil BbICOKOW cpean XUAKocTei
yOenbHON TennoéMKOCTbio. HO caMoe uHTepecHoe, YTO yaesibHas Tenno&MKOCTb BoAbl (Mpu
TOUHbIX U3MEPEHUAX) CHMKaeTcs npu Temnepatype ot 0 go 37 °C, u cHoBa pacTEeT npu eé ganb-
HeWlleM HarpeBaHum.

MaTtepuansl K ypoKy

KOHTpO/ibHbIe BONPOCHLI 3ajaHung

1. Pacckaxnte 06 yCcTpoiicTBE U NpuHUNUNE AENCTBUS KaslopuMmeTpa.

2. Yto npeactasnsieT coboli ypaBHeHMe TenaoBoro 6anaHca?

3. 3apgaHuna B chopmarte BIP n Oro:

3.1. Ha ypoke chunsmkn Muwa ysHan, y4to Temnepartypa nUsmMepsieTca He TONbKO B rpagy-
cax Llenbcus, HO 1 no TemnepaTtypHoii wkane dapeHrenta. Onpegenute LeHy aeneHus
npubopa (BblbepnTe U3 NPEASIOXKEHHbIX HA PUCYHKe 1), KOTOPbIA Hy>XeH Mulle, 4ToObI
TOYHO y3HaTb TeMnepaTtypy Bo3ayxa 3a okHoM (40 °F). OTBeT Bblpasute B rpagycax no
bapeHrenTy.

-
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OT1BeT: 4.



3.2. TemnepaTypa Tena 340p0OBOro 4yesioBeka pasHa +36,6 °C, Takyi TemnepaTtypy Ha-
3bIBalOT HOpPMasibHOW. Ha pucyHke 2 nsobpaxeHbl Tpu TepMmomeTpa. Yemy paBHa LeHa
JeneHvs TepMOMeTpa, KOTOpblA NOAONAET ANS M3MepeHus TemnepaTypbl Tena ¢ Heoob-
XOANMOW TOYHOCTbIO?

Puc. 2. TepMmoMeTpbl 4719 U3MEPEHMSA TeMNepaTypbl Tesa YesioBeka

LaiTe otBeT B rpagycax Llenbcus.
OtBeT: 0,1 °C (nogonaéT nepsblii TEPMOMETP).
3.3. Boay maccoi 1kr Harpenu B afieKTpuyeckom yaliHnke 3a 1 muH ot 10 go 30 °C. lMo-

cfie 3Toro u3 Hero BbMAKM 200 r BOAbI U CHOBaA BKAKUMAN YaiHUK. Yepe3 CKOMbKO Bpe-
MEHW 3aKUMUT ocTaBLlasdca Boga?

Uemy paBHa MOLLHOCTb YailHnka?

3a CKO/IbKO MUHYT (NOcC/ie NOBTOPHOIO HarpeBaHus) YalHUK BCKAMATUT OCTaBLLUYOCS BO-
ay? OTBeT npuBeauTe C TOYHOCTLIO [0 OECAThIX.

MoTepsmun Tenna npeHeobpeub.

OtBeT: 1) 1400 BT; 2) 2,8 MUH.

NabopaTopHasa pa6oTa Ne 3.
NccnepoBaHue koneb6aTeibHOTO ABWMWKEHUS NPYXUHHOTo masaTHUKa (9 knacc)

Tun pa6oTbl: nabopatopHas paboTta.

Llenn pa6oTbl: nccrenoBaTb rapMoHUYECKME KO/lebaHus MPYXMHHOrO MasiTHWKa ¢ NoMo-
Wb AaTyMKka YCKOPEHWS; NPOAO/KUTb M3yyaTb BO3MOXHOCTU LMGPOBLIX AATYMKOB U MPO-
rpammbl ans n3mepeHunin Releon Lite.

3agaun paboTbl:

1) onpegenuTb NAOCKOCTb KoNnebaHuii;

2) cobpaTb faHHbIe 0 3aBUCMMOCTM Meproja M 4acTOoTbl KO/lebaHnn NPYXXMHHOTO MasTHMKA
OT XXECTKOCTU NPYXUHbI;

3) paccunTaTtb XECTKOCTb MPYXWHbI, 3Has Maccy rpysa c gaTyvMkoMm, U nepuog KonebaHwmii
MPY>XUHHOTO MasiTHUKA;

4) onpefenntb Maccy rpysa Cc gaT4MKOM, 3Has XECTKOCTb MPYXUHbI U Nepuofs KonebdaHui
NPY>XWHHOTO MasTHUKA.

O6opyaoBaHMe u matepuarsbl: KOMObIOTEP, NporpammMa ansa n3MepeHnini Releon Lite, gat-
UMK YCKOPEHUS, pyneTka UavM ANHeRKa, NpyxuHa (Habop NpyXwWH OAWHAKOBOW A/IMHbI Pa3HOl
XECTKOCTK), IPpy3 C KPIOUKOM, ABYXCTOPOHHWMIA CKOTY W LUTATMB C SIANKOMN, 3NEKTPOHHbIE BEChI.



OcCHOBHble cBefeHns

MPY>XUHHBIA MaATHUK — 3TO ou3nyeckas Moesnb, COCTOSALAsa U3 rpy3a Maccoli m v NPYy>XuHb!
XECTKOCTbIO K. Mpy 3TOM Maccoli NpyXuHbl MO CPABHEHUIO C MacCO rpy3a MOXHO npeHebpeus, a
TpeHve B KofiebaTesibHON cucteme oTCyTCTBYET. [PYXMHHbIA MasTHUK MOXET coBepLuatb koneba-
HUS B BEPTUKa/IbHOM WU B rOPU30OHTasIbLHOW NAOCKOCTU. VccnenoBaHusa konebaHuii NPYXMHHOTo
MasTHMKa OyfeM NpoBOAMTL B BEPTUKaUIbHOW MJIOCKOCTU C UESbI0 CBEAEHUS K MUHUMYMY CW/bl
TpeHuns. Kpome Toro, npy Takom paccMoTpeHuun 6osee yao6HO NPUKPennUTb AaT4nK YCKOPEHMS.

Korga rpy3 BbIBOAUTCA U3 MOJIOXEHUSA pPaBHOBECUS, HANpPUMeEpP NPYXnHa CKUMaeTcs Ha He-
KOTOPYIO BE/IMYUHY, TPY3y COOOLLaeTCs HEKOTOPbIA 3amac noTeHuuanbHol 3Hepruun. Ecnn Te-
nepb OTNYCTUTb rPy3, TO OH ByAEeT ABUraTbCA K NOJSIOXEHUIO PaBHOBECUSA, NPYXWHA HAYHET Bbl-
NpsaMNATbCSA 1 AedhopmMaums NpyXuHbl 6yaeT ymeHbllatbes. CnepoBaTtesibHO, 6yaeT yMeHb-
WwaTbCs U ee noTeHumanbHas aHeprus. CKOpPOCTb rpysa OyaeT yBenmuumBatbCs, NpU 3TOM
noTeHUManbHas 3aHeprusa npyxuHol 6yneT npeBpawaTbCs B KWNHETUYECKYI0 3HEPTU0 ABMXKEHUN
rpy3a. B MOMEHT NPOX0OXAeHUA rpy30M MNOJSIOXEHUSA pPaBHOBECUA ero noTeHunasibHas aHeprus
paBHa HyMl, a KUHeTUYecKass aHeprus byaeT MakCcMMasibHOM.

lMocne 3Toro B CUNY MHEPUMU TPy3 MNPOIAET NOSOXeHWe paBHoBecusi. Ero ckopocTb 6yaet
yMeHbLUaTbCs, a gedopMaumsa (yAIMHeHUe NpYxuHbl) 6yaeT yBennumeatbesa. CrenoBaTesibHO, Ku-
HeTuyeckasi aHeprusa rpysa ymeHblUaeTcs, a ero noteHunasnbHas sHeprus, HaobopoT, Bo3pacTaeT.

Mpy MasioM pacTsHKEHWUM MPYXUHbI NEPUoS, KonebaHuii NPYXXMHHOTO MasiTHUKa MOXHO pac-
cumTatb no dopmyne:

1)

N3 dopmynbl (1) cnepyeT, UTo nepuop KonebaHun MPY>XMHHOIO0 MasiTHUMKa He 3aBUCUT OT
amnanTyabl KosiebaHuii. ITO0 NO3BOMSET UCC/efoBaTb 3aBUCMMOCTbL Nepuoja M 4acToTbl Kosie-
6aHulii NPYXUHHOTO MasATHWKA OT XECTKOCTM U Macchl rpysa. 3Has nepuof konebaHuit npy-
XUHHOTO MasATHMKa, MOXHO OnpeaennTb Kak XECTKOCTb, Tak U Maccy rpysa.

B naHHOW paboTe ynob6CTBO paccMoTpeHus konebaHwii B BepPTUKaNIbHOW MJOCKOCTU CBs3a-
HO eLlé 1 C NpuKpensieHneM gatyuka.

WHCTPYKLMA MO BbINONHEHUIO

1. I3yunTe OCHOBHble CBeAeHUS.

2. Cobepute akcnepuMeHTalbHY YCTAaHOBKY No pucyHKy 1 [lna 3Toro yctaHoBMTE LUTATUB
N 3aKpennTe NPYXWHY C NOABELUEHHbIM Ha Heil rpy3oM. K rpysy ¢ MOMOLLbI0 OBYXCTOPOHHEro
CKOTUa MpUKpenuTe MynbTUAATUYUK, NOLCOEAUHUTE K Hemy
USB-npoBoA 1 NOAKNKYMUTE NPOBOL K KOMMbLIOTEPY.

3. 3anyctute Ha KOMMbKOTEpPE nporpammy Ana m3smMepe-

HUA Releon Lite. OcTaBbTe aKTUBHbLIM AATUYMK YCKOPEHUS, OT-
KNI0UMB OCTaslbHble LUAIPOBbIE AATUUKMN.

4. BbiBeAuTE NPYXUHHbIA MasTHUK M3 MOJIOXEHUS paB-
HoBecus. HauyHuTe cOOp AaHHbIX, HaxXaB KHOMNKY [yck Ha
JKpaHe KoMmnbloTepa.

5. Mo nonyyeHHbiM rpacdukam onpegenute MA0CKOCTb
KonebaHuii N yctaHOBUTE OCb, BAO/Ib KOTOPOIM Konebnetcs
[aTuuK yckopeHus. B MeHI0 gatuuka ykaxute HeoO6xo4uMblit
JaTtuvk (B NOKa3aHHOW Ha pucyHke 1ycTaHOBKe 3TO AaTuuk
yckopeHusa O2).

6. ViameHnTe napameTpbl c60pa AaHHbIX. 3ajainTe cnepny-
lowme napameTpbl: nepuog onpoca: 0,1; BMAMMbLIA WHTEp- Puc. 1. SkcnepumeHTasibHas
Baul: 10; AnanasoH onpoca: oT -2 g Ao +2g (puc. 2). yCTaHOBKa



Jatunk yckopenusi. Ocb Z

[AaTunK U3MepAeT 3HaYeHNe NPOEKLIMI BEKTOPA YCKOPEHNS Ha OCb X.
m/lnanasoH n3nepennii 1) ot -8 o 89, 2) ot _4 go Cg, 3)0T-2 Ao 249,

ARarunkyckopenus Ocb Z -PaspelueHnepatumka 1)0001 g 2)0002g 3)00039g

HACTPOVIKA NTY MKA

Mepuop o»ixxa

Qlax

EAvHULA u3meLcnnmn

LiBeT To”cK rpadmka

TonuwHa nuHum rpadmka BeninumHa Touek rpacuka
Bugumblit untepsan artuitgivo/ AMrTuan ua
AKTBEH
" O6Lwue HacTpoiikn
Cosiaka aT4uMKoB

LJ>) Kann6poska

O nporpamme

Puc. 2. MameHeHre napameTpoB cbopa gaHHbIX

7. BbiBeanTe NPYXWHHbIA MasTHUK U3 MOJIOXEHWUS pPaBHOBECUS MYTEM PaCTSHKEHUS MPYXU-
Hbl. HauHnTe c60p AaHHbIX. Ha akpaHe KoMMbloTepa MOXHO Habngatb rpacouk rapMoHuye-
CKUX KonebaHuit NpyXMHHOro MasaTHuUKa (puc. 3).

Bpewms o
aKcnepuMeHTa 89160 Ceqpit RCR  IMYX OBMOBTH

[Matuuk yckopeHus Ocb Z [Jatunk yckopenusi. Ocb Z

0,14



8. Mo nonyuyeHHOMy rpaduky onpegenuTe nepuog KonebaHuin Npy>KMHHOTO MasiTHUKA.

NccnepoBsaHne Ne 1. OnpepgeneHne Macchl rpysa

N3 cbopmynbl (1) MOXHO BblpasnTb Maccy rpysa, CoBepllalolLero rapmoHunyeckme koneba-
HUS Ha NpYyXUWHe.

1. 3Has 3HaveHue neproga KonebaHuii N3 NOYYEHHOro rpaduka n XECTKOCTb NPYXUHbI 13
onucaHus o060pyaoBaHus, HakanTe Maccy rpysa no copmyne:

2. Onpepenute Maccy rpysa c 4aTunMkoM YCKOPEHUS C MOMOLLbIO 3/1eKTPOHHbLIX BECOB.

3. CpaBH/TE NOMlyYeHHbIE BaMU 3HAYEHWUS MacChbl rpysa un cchopMynunpyinTe BbiIBOAbI.

4. ViccnepgoBaHne NpoBeanTe HECKOMbKO pas. PaccuuTaiite cpegHee 3HaUYeHWe macchl rpysa.

NccneposaHue Ne 2. OnpegeneHne XXECTKOCTU MPYXUHBbI

1. Onpegenute Maccy rpysa BMecTe C AaTUMKOM YCKOPEHUSA C MOMOLLLIO 3NEKTPOHHbLIX Be-
COB. 3HayeHue nepmoja KonebaHnin NPYXUHHOINO MasATHUKa onpefennute no nNoayvyeHHoOMy rpa-
douky.

2. PaccuuTaiite 3HauYeHne XECTKOCTM NPYXUHbI N0 dhopmy/ie:

3. Onpegenvte 3Ha4YeHUe XECTKOCTU MPYXUHbI, NCNOMNb3yS 3aKOH yka 1 onncaHne obopy-
LoBaHuA.
4. CpaBH/TE NOJIy4YeHHble BamMy 3HAYEHUS XXECTKOCTU MPYXWUHbI U CCOOPMYNPYIATE BbIBOAbI.
NccnepoBaHne Ne 3. M3yueHne 3aBUCUMOCTMN nNepuoga M 4acToTbl KonebaHuin npy-
XWHHOTO MasdTHUKA OT XXECTKOCTU MPYXUHBbI
3Has nepuofg KonebaHuin NPYyXMHHOro MasTHWKA, paccunTanTe 3HavyeHme 4YacToTbl koseba-
HUIA No dhopmyne;
1
vV _ T

N3mMeHsas npyxuHy, nosTopute n. 7 U 8 (CM. pybpuKy «UHCTPYKLMUSA NO BbIMNOSHEHUIO»),
onpeaennTe HOBble 3HAYEHUS Nepuofa M YacToTbl KO/IeGaHUn NPYXUHHOTO MasTHUKA.

Mo noflyyYeHHbIM OaHHbIM OMpefesiTe 3aBMCMMOCTb Mepuoda U 4YactoTbl KonebaHuii npy-
XWHHOTO MasiTHMKA OT XXECTKOCTU MPYXWHbl. ChopMynupyinTe BbIBOAbI.

Bce gaHHble akcnepuMeHTa MOXHO MOCMOTPETb B BUAe Tabruvubl, HAXXaB B MEHIO BKNajky
Tabnnua, a TaKke MOXHO COXpaHUTb B BUAe Tabnuubl B hopmate Excel.

A 3HaeTe /in Bbl, YTO ...7

YueHue o KkonebaHuAX — 3TO OOLUPHbLIA pasgen Puankn. C MassTHUKAMU U MPYXUHKaMU
[0BOJIBHO YacTo NpUXoANTCA UMeTb Aesno. Ho, KOHEeYHOo, 3TUM He UcYepnbIBaeTCs CNUCOoK ynpy-
rmx Ten, kosniebaHUa KOTOPbIX U3yyaloT Ha npakTuke. Koneb6norca (pyHOAMEHTbI, HA KOTOPbIX
YCTaHOB/IEHbI MaLUWHbI, MOTYT NPUIATU B KONebGaHWe MOCTbI, YacTu 34aHuin, 6anku, NpoBoja Bbl-
COKOro HanpsihxeHusi. 3Byk npepacrasnsieT coboil mexaHnyeckne konebaHus Bo3gyxa. Uenose-
yeckoe yxo Cnocob6HO BOCNPUHMMATL Kak 3BYK MexaHu4eckne kosiebaHusi ¢ 4acToToi B npeje-
nax ot 16 go 20 000 Iy (nepegatowmecs o06bIYHO Yepes3 BO3AyX).

MaTtepuansl K yYpoOKy

KOHTpO/IbHblE BONPOCHI U 3ajaHusA
1. Yto npeacTtaBnsaeTt coboil Mofenb NPYXUHHOITO MasTHUKA?



2. Kakvne npeBpalleHnss aHeprum npomucxXofsaT Npu rapMoHUYEcCKUX KonebaHumsax npy-
XWHHOT0 MasATHUKA?

3. OT Kaknx n3nveckmx BeJSIMUUH: a) 3aBUCUT; 6) He 3aBUCUT nepuog konebaHuii npy-
XWHHOTO MaATHUKA?

4. 3apaHnsa B chopmate OID.

4.1. Ha pucyHke npefacTaBfeHbl rpaukym 3aBUCUMOCTU CMELLEHUS X TPY30B OT Bpeme-
H/ t Npu KonebaHusax ABYX MarteMaTuyeckux MasiTHUKOB. Vcnosnb3ys AaHHble rpadiuku,
Bbl6epuTe U3 NpeasioXeHHOro nepeyvHss ABa BEPHbIX YTBEPXAEHMUS. YKaxuTte nx Homepa.

X

FpanMKM 3aBUCUMOCTU CMELLEHUSA X TPy30B OT BpemeHu t
npu KonebaHusx OBYyX MaTteMaTtnyeCknx MasaATHMKOB

1) AMnauTtyga konebaHuin masitTHnka 1 B 2 pasa 6onblie amnanTydbl KonebaHuin MasT-
HuKa 2.

2) MasiTHUKM coBepLualT Ko/iebaHnsl ¢ 0AUHAKOBOW YacTOTOIA.

3) AnnHa HUTU MasiTHMKA 2 MeHbLUE ANIMHbI HUTU MasTHUKa 1

4) Mepwuopg konebaHnii masaTHMKa 2 B 2 pa3a 60/blLe.

5) Kone6aHna mMasiTHUKOB SABAAKTCA 3aTyxalowmnmu,

OtBeT: 14/41.

4.2. YcTaHOBUTE COOTBETCTBUE MeXAy dhopmynamm ons pacyéra hmus3nyecknx BeNUUH U
Ha3BaHWAMM 3TUX BE/IMUYUH. B hopMynax ncnosnb3oBaHbl 0603HAYEHUA: M — Macca rpy-
31Ka; K — XECTKOCTb MPYXWHbI, | — ANMHA HUTU, g — MOAY/b CBOGOAHOI0 najeHus.
K kaxpgoi nosuuuu m3 nepBoro crosibua noabepute COOTBETCTBYIOLLYH MO3ULMIO K3
BTOpOro cronbéua.

dopmynsbl dunsnyeckne BeANUYUHI
m 1) Nepuoa cBOGOAHbLIX FAPMOHUYECKUX KONnebaHuii mare-
A) 2 vk MaTNUYecKoro MasTHuKa

2) Uuknnyeckasn yactota cBOOGOAHbIX FAPMOHNYECKUX KO-
neb6aHnin maTemMaTn4eckoro MasiTHuUKa
3) Mepwuopg cBo6OAHLIX FAPMOHMYECKMX KONnebGaHuin npy-
XWUHHOTO MasiTHuKa
4) YacTtoTa cBOGOAHbLIX rapMOHUYECKMX KOoniebaHuii npy-
XWHHOM0 MasATHMKa

3anuwunTte B Tabnuuy Bbl6paHHble UUGPLI NOL COOTBETCTBYHOWMMM ByKBaMMU.

A b

OtBeT: 3L



Nab6opaTopHasa pa6oTa Ne 4.
OnpepeneHne yaenbHoW TeNI0EMKOCTU TBEpAOro Tena (8 knacc)

Tun pa6oTbl: nabopatopHas paboTa

Llenb paboTbl: onpefenuTb 3HauYeHWe yAesibHOW TensoéMKOCTU MeTanIM4yeckoro UuanH-
Apa Ha HUTW.

3apgaun paboTbl:

1) cobpaTb gaHHble 06 U3MEHEHUN TemnepaTypbl MEeTaNIMYECKOTO UNNMHAPA,;

2) paccuntaTb yaeflbHY TenJ0eMKOCTb MeTalJIMd4ecKoro LunuHapa.

O6opygoBaHue 1 maTepuasbl: KOMNbHOTEP, nNporpamma ans mamepeHuii Releon Lite,
JaTuuk Temnepartypbl, MeTannM4yecknii LUAUHAP Ha HUTWU, Ka/OpUMETP, 3NEKTPOHHbIE BECHI,
CTakaH, LWyn, 3/IeKTpoYanHuK.

OcCHOBHble cBefieHNA
C nomMoLLb0 ypaBHEHMA TEen/i0BOro pPaBHOBECUA MOXHO 3KCNepUMeEHTas/IbHO onpenennTb
3HauYeHne yaenbHON TensoéMKocTu TBEpPAOro Tena. B kavecTBe ropsAvero Tena MCnonb3yeTcs
MCNofb30BaTb MeTaINYECKUA (aNIOMUHUEBBIA) LUANHAP.
KonunuectBo Tennotel 01 oTAaHHOE HarpeTbiM UWAVMHAPOM B pe3ynbrare TennoobmeHa,
paBHO:

Oi1="m ™ - 1), 1)
roe cu— ygesnbHasa TensoéMKOCTb LWaMHapa; m| — mMacca uunuHgpa;  — HavdasibHaa Temne-
patypa uunuHgpa.

KonnuectBo TensoTel 02, nonyyeHHOe XON04HOM BOAOW B pe3ysibTaTe TEN/000MeHa, paBHO:

02 = cBn2(tK- t2), 2
roe cB — yfesbHas TenI0EMKOCTb BOAbl, paBHas 4200 [/ (kr «°C); m2 — macca XON04HO
BOAbl; t2 — HavanbHasA Temnepartypa X0/M04HO BOAbI.

CunTtas paccmaTpvBaemylo CUCTEMY TEn/I0U30/IMPOBAHHON, MOXHO MPUHATb, YTO Ko/ude-

CTBO TENOThl, OTAAHHOE MPU OCTbIBAHWMM LUUAUHAPA, PABHO MO MOAY/O KOMYECTBY TENOThI,
NoNy4YeHHON XONOAHOI BOAOWA:

o = 02

MpupaBHuBas copmysbl (1) 1 (2), MOXHO NONYYUTb BbIpaXKeHMe ANs pacyeta yAeNbHOW Te-
NI0EMKOCTMN MEeTa/l/INYeCcKoro LuavHapa:
NN ‘2
a  mitl- Q

MHCTPYKLUMSA NO BbIMNOJIHEHUIO

1. I3yunte OoCHOBHble CBeAEeHUS.

2. Cobepute aKCnepuMeHTaslbHYl0 YCTaHOBKY MO
PUCYHKY. [nsa aTtoro Hanente 150 ma Xx0NogHOWM BoAbl
B KaslopumeTp u nomectute B Bogy wyn. UWlyn noaco-
eIHNTE K My/IbTUAATYUKY, & MY/IbTUOATUMK — K KOM-
neloTepy.

3. 3anyctute Ha KOMNblOTEpe nporpaMmmy And us-
mepeHuin Releon Lite. OcTaBbTe aKTMBHbIM TOJ/IbKO
JaTuvK TemnepaTtypbl XWUAKOCTU W rasa, OTK/I4YuB
OCTa/1bHble faTuukn. Haxmute KHonky lyck.

4. OnpegenuTe Temnepartypy Xo/04HO Boabl. 3a-
nUWMTe 3Ha4YeHUs Temnepatypbl U Maccbl XO/104HOM

BObl B TabnuLy. JKCnepuMeHTasIbHas yCTaHOBKa



Tabnuua

o O6Lan Temnepa-
Macca xonogHowu Macca meTtannu- HavanebHasa Tem- - P

HavanbHas Tem- Typa BOAbl 1 Me-
BO/bl B Kasiopu- nepartypa x. 8 YecKOoro UuivH-  nepartypa LuiunH- T L INYECKOro
METPE, t2, °C o Apa Apa uuMHapa
m2, Kr ' mi, kr t1, °C 0
’ y LK, @

5. Onpegenute maccy MeTa/l/IMYecKkoro UUAMHApPa Ha HUTKU C MOMOLLbI0 3/IEKTPOHHbIX Be-
COB. 3anuwnTe Nosly4eHHOE 3HAUYEeHUe B TabumLy.

6. B cTakaH HaseiTe ropsiuyto BoAy U NOrpy3nTe B HEE METa/IMYECKU LUWIMHAP Ha HUTK.
Onpegenute Temnepatypy ropsiueli Bogbl, B KOTOPOl HaxoauTcsi MeTaslIMyecknin uunuHap. 3a-
MULINTE MONyYEHHOe 3HauYeHve B Tabnuuy.

7. MomecTuTe Tenepb MeTaNIMYECKUii UMIMHAP B XONOAHYI BOAy W ONycTWTE Tyda Liyn.
3adgoukcupyiiTe 3HaueHne MonyumBLLElics TemnepaTypbl, korga rpaduk BbIPOBHAETCS U Temne-
paTypa CTaHeT NOCTOSIHHON. 3anuwnTe NonyyYyeHHOe 3HaYeHne Temnepartypbl B Tabaumy.

8. PaccuuTaiiTe 3HaYeHne yAenbHON TENIOEMKOCTM MEeTa/l/IMYeckoro uunnHapa. CpaBHuUTe
NONTYYEHHbIn pe3ynbTaTt ¢ Tab/MUYHbIM 3HAYEHUEM YAE/bHON TENNOEMKOCTU a/lOMUHUS.

9. O6bsiCHUTE NONyYeHHble pe3ynbTaTbl U ChOPMYNNpPYIiTE BbIBOAbI.

A 3HaeTe nu Bbl, 4YTO ...?

Boga — 3T0 ocobeHHOe BeLWEeCcTBO, 06najatollee camoil BbICOKOI cpean XWAKocTei
yOesnbHON TennoéMKOoCTbio. Ho caMoe MHTepecHoe, 4TO yaesnbHas TemnioEMKOCTb BoAbl (Mpu
TOUHbIX N3MePEHNAX) CHMKaeTcs npu temnepatype ot 0 go 37 °C, u cHoBa pacTEéT npu eé gasb-
HeWleM HarpeBaHuu.

MaTtepuanbl K ypoky

KOHTpO/IbHbIE BOMPOCHI N 3ajaHuA

1. Kakoli thusnueckuii cmbicn UMeET yaenbHas TenJ0EMKOCTb BellecTBa?

2. Kak, mcnonb3ysi ypaBHeHWe TennoBoro 6anaHca, MOXHO paccuuTaTb YAeSlbHYl Te-
NJ10EMKOCTb MeTa/lIM4eCcKoro unanHgpa?

3. 3agaHne B hopmate OI2:

YcTaHoBUTE COOTBETCTBME Mexay hopmynamu gnsa pacdéta pusndeckmux BesIMUYnH 1 Ha-
3BaHMAMN 3TUX BenMUuH. K Kkaxgoin no3mumm M3 nepBoro cronbua nogbepute COOTBET-
CTBYHOLLYI NO3NLUIO N3 BTOPOro ctonbua.

dopmynbl dunsnyeckne BeNUYUHbI
Q 1) YpenbHas Tennota napoobpaszoBaHus XUAKOCTU
A) m 2) KonuuecTtBo TennoTbl, HeEo6XxoaAnMoe A/1s1 HarpeBaHus

TBEpAOro BeLlecTBa
3) YoenoHasa TennoTta nnaaBneHns BellecTsBa
4) YaenbHas Tenn0éMKOCTb BewecTsa

3anuwmnTte B Tabnuuy Bbl6paHHble LUUGPLI NOL4 COOTBETCTBYHOLWMMM ByKBaMMU.

B) cmAt



Nab6opaTopHasa pa6oTa Ne 5.
OnpepeneHve oNnTUManbHOI0O BPEMEHU BbiCaXUBaHWUSA CEMSH pacTeHui
NyTEM M3MepeHUa TemnepaTypbl NO4YBblI (YHUBEpPCanbHaA)

Tun pa6oTbl: nabopatopHas paboTa.

Llenb paboTbl: onpefeneHve onTUMasibHbIX CPOKOB A1 BbiCAAKN CEMSAH pacTeHuid nyTém
n3MepeHns TemnepaTypbl NoYBbI.

3agaun paboTsbl:

1) cobpaTb gaHHble 0 TemnepaTtype No4ysbl B NEPUOL C Havana anpens 40 cepefuHsbl mas;

2) cocTaBuTb, UCMOMb3YS NPUBELAEHHYIO Tabnuuy onTUMasnbHbIX TeMNepaTtyp, cBoK Tabnuuy
CPOKOB BbICaAKN pasHbIX pacTeHWi Ana CBOEro pervoHa.

O6opyagoBaHue 1 maTepuasbl. KOMNbHOTEP, Nporpamma ans mamepeHuin Releon Lite,
JaTyuk TemnepaTypsl.

OCHOBHble cBefileHUA

BeretaunoHHbIi Ce30H B LWUMPOTaxX Hallel CcTpaHbl KOPOTKUil. HekoTopbie KynbTypbl WU He
ycrneBalT BbI3peTb, WM, Kak, Hanpumep, UHAETEepMUHAHTHbIe copTa MOMMAOPOB, NPOCTO He
peanunsyloT B 4OCTATOYHON Mepe cBOW noTeHuuas. OBOLLM, KOTOPbIM XBaTaeT Ce30Ha, caxaroT
NPSIMbIM NMOCEBOM CEMSIH B FPYHT, @ OBOLLU-A0ATOXNUTENN NPUXOAMTCS BblpalimBaTb paccagoil.

B Tabnvue npuBefeHbl HEKOTOPbIe aTpubyTbl CEMSAH KyNbTyp, BblpallMBaemMbIX NpPAMbIM MO-
CeBOM B IpyHT. CTonbupbl Tabnuupl «FNybuHa 3agenkym cemsiH, cMm», «MWH. guctaHumsa B psagy,
cM» 1 «Mexaypsabs, CM» codepXaT NpsiMble ykasaHus 475 noceBa. B HEKOTOPbIX KieTkax
Tabnuubl nNpefcTaBneHbl ABa yncna (Yepes KOcyk 4epTy): nepBoe M3 HUX OTHOCUTCH K Tpagu-
LWOHHOMY (MOHOKY/IbTYPHOMY) MOCEBY, & BTOPOE YUC/O yKa3biBaeT He0OXo4MMOe paccTosHue
npyv COBMECTHOI nocaakel.

Tabnuua
HekoTopble noceBHble aTpUOYTbl CEMSAH KYNbTYp
ny6uHa MwuH. guc- Mexay- MwuH. Tem- BbIHOC/Y- Bcxogpl,
KynbTypa 3a4esKn TaHUumA nepartypa M KON-BO
psabs, CM o BOCTb <
CEMSIH,CM B PS4y, CM noussl, °C OHel
Apb6y3bl 15 100 100 15 T 6—15
BOGI 25 12 60 10 B ™ 18
opox 2 4 90 9 B
oo| ~
lopumua 0,6 2 60 10 YB
oo| ~
JbIHn 12 100 100 20 or 5—10
KaGauku 25 100 100 15 T < I8

* BbIHOC/IMBOCTb CEMSIH Ky/bTyp XapakTepusyetcs OAHOM 13 5 MeTok:
* OB (04eHb BbIHOC/MMBLIE): BOOOLLE He BOATCA BECEHHUX 3aMOPO3KOB (pPeyb WAET 06 YTPEHHUX
3amMOpo3Kax Ha Mo4Be, a He 0 MOpo3ax);
* B (BbiHOC/MBbIE): 6€360/1€3HEHHO NEePEHOCAT 3aMOpPOo3kM Ao — °C,;
* ¥YB (YMEPEHHO BbIHOC/IMBLIE): BbIAEPXMBAIOT NIETKME 3aMOPO3KY;
» T (TEnnontobuBbie): He BbIHOCAT 3aMOPO3KOB;
» OT (04eHb TENN0NO6MBLIE): YTHETAOTCA AaXKe NOMOXUTESIbHLIMU TeMnepatypamun Huwke +4 °C.



MpopomkeHue

ny6uHa MuvH. auc- MuvH. Tem- Bcxogpl,
Mexnay- BbiHOCN-
KynbTypa 3a/1e/1ku TaHuus nepatypa « KO/1-BO
psaps, cm o BOCTb <
CEeMsiH, CM B psgy, cM noussbl, °C aHen
Jlyk penuarbii 1,2 © I8 25/20 10 B
MaHrosnbA 12 7—8 40/25 10 B 8—15
MopKoBb 12 25 30/25 10 B 9—15
Orypupbl 15 10 120 15 Oor 4—8
OBCrHLI 12 3 30/20 1 Y8 7—14
KOpeHb
MacTtepHak 2 5—6 30 il OB 10—16
MeTpyLuka 1 25 30 10 Os 12—20
Pegnc 12 5 25/15 10 B 3—7
Canar 04 20/10 30/25 5 B 4—10
Ceékna 12 10/8 30/20 10 B 8—16
CkopuoHepa 12 3 30/25 12 Y8 7—14
ThbikBa 25 120 120 15 4—8
daconb 25 10/8 45/30 15 4—10
LWnuHat 12 10/8 30/25 6 OB 4—7

MoceB OBOLHbIX KyNbTYp MOXHO HauyuMHaTb, Kak TO/IbKO CTaHET BO3MOXHOW paboTa B Oro-
poge. Hanpumep, ona necoctenn 3ToT nepuog 06bI4HO npuxogutcsa Ha 10— 15 anpens. Ka-
Xaaa crnepywowas rpynna tpebyeTt oTCpPoUkM NPUMEPHO Ha Hepento. 3To o3HayaeT, yto B-pac-
TEHUSA MOXHO CesTb Yepes OfHY HeJesto nocse Havana paboT B oropofe, YB-pacTeHns — uye-
pe3 paBe, T-pacteHnsas — uepe3 3, a OT-pacTeHuUs — TOMbLKO 4Yepe3 4 Hepenu, T. e
OpPVEHTMPOBOYHO B cepefuHe Mmasd. [aHHble cTonbua Tabnuubl «MwuH. Temnepatypa no4Bbl»
0TOOpaXalT yC/ioBUA npopacTaHnss CemsH, a AaHHble cTonbua «BbIHOCNUBOCTL» KacatTcs
BCXOL0B. Hanpumep, HECMOTPA Ha TO 4TO Orypubl U MOMUAOPbLI UMEKT 0AMHAKOBYO MeTKy OT,
Orypubl MOXHO cesiTb 3a 4—8 AHeil 40 nocagkym NoMuAopoB (CM. cTonbel «Bexoabl»).

WHCTPYKLMA MO BbINOMHEHUIO

1. MNMpoaHanu3npoBaB OCHOBHbIE Ky/bTypbl, KOTOpPblEe BblpalMBalT B BalleM pervoHe npo-
XUBaHUA, cocTaBbTe Tabnvuy ¢ NepevyHem pacTeHuii 1 ykaszaHMeM ONTUMasibHOW Temnepartypbl
nousbl (Mcnonb3ya Tabnuuy n3 pyopukn «OCHOBHbIE
CBefleHVs1» JaHHOI nabopaTopHoli paboThl).

2. MogknwuunTte K MynbTUAATYUKY TemnepaTypHbIi
Wyn, NnokKasaHHbI Ha PUCYHKe, W NpoBeguTe psfg u3-

MepeHuii TemnepaTypbl NOYBblI ANS onpeAeneHnus on-
TUMa/IbHOIo nepuoja BbiCafKn CEMSH KyNbTyp.

3. lpoaHanuaupyiite MNosyYeHHble rpadukn Tem-
nepatyp, conoctaBbTe [AaHHble (Y4MTbiBas BbIHOC/K-
BOCTb) W onpegenute ONTUMasbHbIA CPOK BbICaAKM
KOHKPETHbIX KyNbTyp.

4. 3anonHuTe TabnuLy. TeMnepaTypHbIii LLym



TOYKATt

S

Tabnuua
MpuMepHbIR o6pasel (NnepeyvyeHb 3aBUCUT OT TUMOB NOMELLEHWI WKOMbI)

Non/m KynbTypa MuH. Temnepagypa MouYBbl, OnT::f?;:;leze:ﬁzMOA
1 MopkoBb 10 10— 15 masa
2 Orypupbl 15 15—20 mas
3
4 CBékna 10 25—30 anpens

A 3HaeTe nu Bbl, 4YTO...?

BrnepBble BblpalmBaTh Orypubl Kak KynbTypy Havyasm B ApeBHel NHauW. [lpeBHUE pumsHe
eLé ThicAYM NeT Hasap KpYr/blil rof, BbipallMBanu orypubl B CBOMX NapHUKax, a Ha 3uMmy co/u-
nn nx B 604ykax. MIMEHHO OHM NOCTPOW/IA MepBble B MUPE OrypeudHble Tennuubl. B Poccun no-
BCEMECTHOe BblpaljMBaHne orypLoB Hayaslocb npumepHo B XVI B.

MaTepuanbl K ypokKy

KOHTpO/NIbHbIEe BONPOCHI

1 CemeHa Kakux M3BECTHbIX BaM CaflOBbIX pPacTeHUI W KyNbTyp BbICAXMBAKT paHbLue
(no3xe) Bcero?

2. Korpa HaunHaeTtcs nepuof BbiCaAK/ CEMSAH B BalleM pernoHe?

3. Kak Bbl iymaeTe, Kakue ellé XxapakTepuUCTUKN MOYBbl MOTYT B/IMATbL HA BCXOXECTb Ce-
MAH?

MoprotoBka K O3 no omanke

KoMnneKkT conyTCTBYH WX 3/TEMEHTOB A8 9KCNEPUMEHTOB N0 ONTUKE

O6opypoBaHue (puc. 1)
1 Cob6upatowas nuHsa J11, hokycHoe pacctosiHue kotopoii F1= (100 £ 10) mm.
2. NInHeiika gnvHoi 300 MM C MUTMMETPOBBLIMU AeNEHUSMMN.
. JKpaH.
. Hanpasnsatwowasa (ontnyeckas ckambs).
. Jepxatenb anga skpaHa.
. lcTouHnK nutaHnsa noctosiHHoro Toka (5,4 B).
. CoeguHnTENbHBLIE NPOBOAA.
. Knou.
. Namna Ha pgepxaTtene.
10. Cnaiig «Mogenb npegmeTa.
OnpepeneHne oNTUYECKOW CUMbl JIUH3bI
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Ncnonb3ysa cobuparoLLyto INH3Y, 3KpaH, NMHEKY, cobepute aKkCnepuMeHTaNbHY0 YCTaHOB-
Ky NS onpejeneHns onTU4eckol cusbl NH3bI. B kauecTBe MCTOUYHMKA CBETa UCMNONb3yinTe CBET
OT YAa/IEHHOIo OKHa.



Puc. 1 O6opyaoBaHve KOMM/eKTa A/1si NPOBEAEHUS IKCNIEPUMEHTOB MO OMNTHKE

B 6n1aHKe OTBETOB:

1) caenaite pMCYHOK 3KCNepMMEHTalbHON YCTaHOBKM;

2) 3anuwnTte oopmyny Ass pacyérta onTUYECKOW CWAbl NTINH3bI,

3) yKaxkuTe pesynbTar M3MepeHuss hOKYCHOro pacCTOSIHUS NINH3bI;
4) 3annINTe YNC/IEHHOE 3HAYEHNE ONTUYECKOW CU/bl [INH3bI.
O6pasel, BO3ZMOXHOIO BbINO/IHEHUSA

1) Cxema akcnepuMMeHTa/bHOW YCTaHOH
Kn (n3ob6paxeHue yganeHHOro nCTovyHuka
cBeTa (OKHa) dpopMmupyemca npaktmyec-
KN a hokasibHOW, NI0CKOCTY }:

2)D= 1/F;

3) F =60 mm - 0.060 m;
4)D - — =17d .
) 0,06 amp

WccnepoBaHne CBONCTB N306paxeHus

Ncnonb3ys cobuparolyto /IMH3Y, 3KpaH, laMny Ha MnogcTaBke, UCTOYHUK TOKa, COeaUHU-
TesbHble NMPOBOAA, K/OY, /IMHENKY, co6epuTe aKCNeprMeHTaNIbHY YCTaHOBKY A/1s UccrenoBa-
HWUS CBOMCTB M306paxXeHusl, Nosly4eHHOro C NMOMOLLbI cobupatolleld MH3bI OT flamnbl, KOTO-
pasi pacrnosioXeHa OT LeHTpa NINH3bl Ha paccTosiHun 15 cm.

B 6naHke OTBETOB:

1) coenaitTe cxemMaTU4YecKUMil PUCYHOK 3KCMEepUMEHTasIbHON YCTaHOBKM AN HabnwaeHus
n306paxeHunsa namnbl, NOJYYEHHOrO C MOMOLLbI cobupatoLeli NUH3bI;

2) nepeaBuras sKpaH, nosiyuynte 4YETKOe M306paxeHue nammnbl U U3MepbTe pacCTOsiHUSA OT
namnbl A0 NINH3bI U OT JINH3bI A0 3KpaHa,;

3) cchopmynupyiite BbIBOA4 O CBOIMCTBaX M306paxeHnss (MHMMOE WM AelCTBUTEsbHOE,
YMEHbLUEHHOE VN YBESIMYEHHOE, NPSIMOe WK NMepeBEpPHYToe).



O6pasel BO3MOXHOTO BbINMOMIHEHUSA
1) Cxema 3KCneprMeHTa/lbHOWN YCTaHOBK!.

Jlamna SkpaH

2) NamepeHue pacctosHuii: d{= 15cm; d2= 10 cwm.
3) CeolicTBa M306paxeHus: 4eiCcTBUTENbHOE, YMEHbLUEHHOE N NEpPEeBEPHYTOE.

KomMnnekTtT conyTCTBYHOWNUX 3/IEMEHTOB AN9 3KCNEPUMEHTOB
no afIeKTpognHamMmunke

O6opypgosaHue (puc. 2)

1 VCTOYHMK nNUTaHna NMOCTOSAHHOro Toka 5,4 B.

2. BonbTMeTp ABYXNpenenbHblil: npegen namepeHns 3 B, ueHa genenusa wkansl C= 0,1 B;
npegen nimepeHus 6 B, ueHa geneHusa wkansl C = 0,2 B.

3. AMnepmeTp AByxnpeaenbHblii: npegen namepenus 3 A, ueHa genenmsa wkansl C = 0,1 A;
npegen nimepeHus 0,6 A, ueHa geneHna wkansl C = 0,02 A.

4. TNepeMeHHbIn pe3ncTtop (peocTart) conpoTusneHnem 10 Owm.

5. Pe3nctop R5 conpoTtmBneHnem 8,2 OM, 0603HaUUTbL Kak R

6. Pe3nctop R3 conpoTtmeneHnem 4,7 Om, 0603HaUNTb Kak R2

7. CoeanHnTeNbHbIE NpoBOAA (8 WT.).

8. Knou.

9. Pabouee none.

Puc. 2. Oﬁopy,qosaHme KOMMN/iIeKTa asid NnpoBeaAeHnsA 3KCNepnmMmeHTOB MO 3/1EKTpOoANHaMUKE
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OnpepeneHve 3N1eKTPUUYECKOTO CONPOTUB/IEHNA pe3nucTopa
[na BbINONHEHWs 3TOro 3ajaHus ucnosnb3yiite nabopaTtopHoe ob6opyaoBaHME: UCTOUHUK
NOCTOSIHHOro Toka (4,5 B), BoNbTMETpP, amnepMeTp, KAK4Y, peocTar, coeaAnHUTe bHbIe NpoBoAa,
pe3uctop, 0603HauYeHHbIn kak RL Cobepute akcnepumeHTaslbHYl0 YCTaHOBKY A/1A onpegerne-
HUA 3/1eKTPUYECKOro conpoTmneieHna pesnctopa. C noMoLbio peocTaTa ycTaHOBUTE B Lenu cu-
Ny ToKa, pasHyt 0,5 A.

B 6n1aHKe OTBETOB:

1) HapuCyinTe 3NEKTPUUYECKYH CXEMY 3KCMEPUMEHTANIbHON YCTAHOBKMU;

2) 3anuwnTe copmyny Ans pacyérta 3/71eKTPMUYECKOro CONPOTUB/IEHNS;

3) yKaxkuTe pe3ynbTarbl U3MEPEHNS HaNpshKeHus npu cunie Toka 0,5 A;

4) 3annIINTe YNC/IEHHOE 3HAYEHNE 3MIEKTPUYECKOTO CONPOTUB/IEHNS pe3ncTopa.

O6pasel, BO3MOXHOTO BbINO/IHEHUSA

OnpepesieHe MOLWHOCTN 31EKTPUYECKOTO TOKA
Mcnonb3ysa MCTOYHUK NOCTOAHHOro Toka (4,5 B), BonbTMETp, amnepMmeTp, K/K4, peocTar,
coefiHUTeNbHbIE NMPOBOAA, Pe3nucTop, cobepute akCnepuMeHTaslbHYI0 YCTAHOBKY ANS onpeje-
NIEHNS1 MOLLHOCTHY, BblAENSEMO/ Ha pe3ncTope, Npy MPOTEKaHUM Mo Hemy Toka. C MOMOLLb
peocTara ycTaHOBUTE B LleNn cuiy Toka, paBHyto 0,5 A.

B 6n1aHKe OTBETOB:
1) HapucyiTe aNEKTPUUYECKYID CXEMY IKCMEPUMEHTASIbHOI YCTAHOBKM;

2) 3anuwimnTe popmyny A41a pacyéta MOLLHOCTM 3/1eKTPUYECKOro TOKa;
3) yKaxuTe pesynbTaTbl MU3MEepeHMa HanpskeHus npu cune toka 0,5 A;
4) 3anuLInTe YnUCeHHOe 3HaYeHNe MOLLHOCTM 3/1EKTPUYECKOrO TOKa.
O6pa3sel, BO3MOXHOTO BbINOJTHEHUS



MpoekTHble paboThbl

Cpean pa3Ho06pa3HbIX HanpasB/feHU COBPEMEHHbIX MNefarorndyeckux TeXHOMNOornin Beay-
lLlee MecCTO 3aHMMaeT MNPOEeKTHOo-uccrefoBaTesibckas AesATeNbHOCTb yyalwmxcsa. [naBHas ee
naes — 3TO HanpaBfEeHHOCTb Yy4e6HO-MO3HaBaTE/IbHON AeATEeNbHOCTU Ha pe3ysbTaTt, KOTOpbIi
nosyyaeTcs Npu pelleHUn npakTUyYecKoi, TeopeTMyecKoin, HO 0683aTes/IbHO IMYHOCTHO U CO-
LUnanbHO 3HaYMMO Npobnemsbl.

MpumepHble TEMbl NPOEKTHbIX paboT

Knacc

. N3amepeHne unsnyecknx xapakTepucTuk oMallHUX XXUBOTHbIX.

. Mpunbopbl No hnsnke CBOUMU pyKamu.

. KapToTeka onbITOB 1 3KCNEPUMEHTOB N0 OU3NKE.

. ®n3nkKa B UrpyLUKax.

[oe >XNBET 3/1eKTpnyecTBo?

. ATMochepHoe faBrieHre Ha Apyrux nnaHetax.

®du3nka B CKaskax.

. MpocTble MexaHM3Mbl BOKPYT Hac.

. Moyemy macno B Boge He TOHET?

10. MapycHUKN: NcTopusa, NPUHLUN OBUKEHNS.

11. OnpegeneHne NNOTHOCTK TeTpagHoii bymarn n cootseTcTBme e€ OCTy.
12. Mudobl 1 nereHgbl OU3NKK.

13. lereHga 06 OTKpbITUM 3aKOHa Apxumega.

14. Kak onpegennTb BbICOTY AepeBa ¢ NOMOLWbI0 MNOAPYYHbIX CPeacTB?
15. NccnepoBaHne KoahomumMeHTa TpeHMS 00YBM O Pa3/IMyHY0 NMOBEPXHOCTb.
16. \IsmepeHune NAOTHOCTU Tesa YyenoBeka.

17. N3mepeHue BbICOTbI 3aHNs pa3HbIMU crocobamu.

18. smepeHne BpeMeHn peakuuu NogpPOCTKOB U B3POC/bIX.

19. 3uma, pur3nka u HapoaHble NPUMETHI.

20. ObixaHue ¢ TOYKM 3peHUs 3aKOHOB (PU3UNKN.

21. eiicTBne BbITA/IKNBAOLWEN CUMbI.

22. ApxnmepoBa cuna 1 YesnioBek Ha Boge.

23. ArperaTtHoe COCTOsIHUE Xene.
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8 knacc

1 ApTepunanbHoe faBneHue.

2. ATmMocepHoe faBfieHne — NOMOLLHUK YenoBeka.

. BnaxHocTtb Bo3gyxa n eé BANsiHNE Ha XU3HeAeATe/IbHOCTb YesiI0BeKa.
. BnusHue 6nyxaatoliero Toka Ha Kopposnto metasna.

. BnusiHne BHeLWHMX 3BYKOBbIX pasgpaxuTtesieli Ha CTPYKTYpPY BOAbI.

. BAvsHne mMarHUWTHOI akTuMBaLuMy Ha CBOICTBa BOAbI.

. BnuaHne o6yBu Ha onopHO-ABuUratesbHbIA annapar.

. Bo3pgeiicTBne mMarHMTHOro nons Ha 6uonornvyeckne 06bLEKTHI.

. BolpawumBaHue Kpuctannos U3 pacTBOPOB pas3/INYHbIMKU MeTo4aMMu.
10. BblpalmBaH/e KpUCTaslJIoB NOBAPEHHON COMM U caxapa u nsyvyeHme ux opmbl.
11 Mas. JedekT 3peHus.

12. 3aHMMaTeibHble PM3nNYECKne OnbIThbl Y Bac goma.

13. i3mepeHue nNioTHOCTU TBEPAbLIX Tesl pasHbiMKM cnocobamu.

14. 'amepeHune cusbl TOKa B oBOLax 1 dopyKTax.
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15. ViIamepeHune COMpPOTUB/IEHUS W YAENbHOTO COMPOTUB/IEHMA pe3ncTopa C Haubosbliei
TOYHOCTbIO.

16. NiccnepoBaHne UCKYCCTBEHHbLIX MCTOYHUKOB CBETA, MPUMEHAEMbIX B LLKOSE.

17. i3yyeHre NpuYnH U3MEHEHUNA BNAXHOCTU BO3AyXa.

18. VicnapeHune B npupoae 1 TEXHUKE.

19. NicnapeHne 1 BNaXHOCTb B XU3HW XWUBbIX CYLLECTB.

20. NcnapeHune 1 KoHAEHCcaLUMs BXXMBOW npupoae.

21. icnonb3oBaHne aHepruu ConHua Ha 3emMne.

22. NccnepoBaHne ABUXEHUA Kanenb XUAKOCTU B BA3KOW cpefe.

23. NccnepoBaHve 3aBUCMMOCTU aTMOCKEPHOTro AaBfieHNS U BNaXHOCTU BO34yXa OT BbICO-
Tbl KOHTPOJ/ILHOWN TOYKMU.

24. VccnepoBaHue 3aBUCUMOCTU 3/1IEKTPUYECKOTrO COMPOTUB/IEHUSA MPOBOAHUKA OT TeMmne-

paTtypbl.
25. ViccnepoBaHne 1 U3MEPEHNE TeMmnepaTypbl NaBAEHUS XUAKUX CMeCei.

9 knacc

1 BnuaHue 3ByKa Ha XuUBble OpraHu3mbl.

2. BnvsHve 3BYKOB U LLYMOB Ha OpraHu3m 4esioBeka.

3. 3BYKOBOI1 pe30oHaHc.

4. N3yyeHne paanauMoHHOR 1 3KONOrMYeckolh 06CTaHOBKN B BallleM HACeN&HHOM MyHKTe.

5. M3yyeHne CBOWCTB 3/1EKTPOMArHUTHbLIX BOJIH.

6. VIHepuusa — npuvyMHa HapyLleHuUs npaBun OPOXHOTO ABMKEHUS.

7. IHTepakTUBHbIA 3a0a4HUK MO OO4HON M3 TeM Kypca (PU3KKN.

8. MoHu3aumna Bo3gyxa — nNyTb K AOAT0NIETUIO.

10. ccnepoBaHne KoahuymeHTa TpeHna o6yBu O pas/INYHY0 NOBEPXHOCTb.

11 ViccnepoBaHne MeXaHWUYeCKUX CBOMCTB MOMNITU/IEHOBbIX NaKETOB.

12. NiccneposaHne NMOBEPXHOCTHOTO HaTsXXeHus pactsopoB CMC.

13. NiccneposaHue pacnpocTpaHeHus ybTpasByka.

14. NccnepgoBaHne CBOWCTB KaHLENSAPCKON CKPEenKu.

15. ViccnepoBaHne cpaBHUTE/IbHbLIX XapakTepUCTUK KOauumneHTa TpeHusa 18 pasnyHbIX
mMaTepuasnos.

16. ViccnepoBaHve TeNNOM30UPYIOLWLNX CBONCTB pas/INYHbIX MaTepunasios.

17. VicTopua co3faHna namMmnoyex.

18. VicTtopusa pas3sutusa TenedoHa.

19. Kak ynpaBnate paBHOBeECUEM?

20. Kakoe Heb60 rony6oe! OTyero oHo Ttakoe?

OCHOBHble 3Tanbl pa6oTbl Hag MHAVBUAYa/IbHBIM MPOEKTOM MpeAcTaB/EHbl HA PUCYHKE Ha
c. 134



dT1anbl pa6OTbI Hag nHanBuagyasabHblIM NMPOEKTOM

Bbibop TeMbI

OnpegeneHve Lenu, 3adad
CocTaBneHne nnaHa
OnpegeneHve hopmbl NpoekTa

OpraHun3aLnoHHO-
MOArOTOBUTE/bHbIN

PaboTa ¢ nuTeparypoi
MpoBefeHvie nccneaoBaHys
KoHcynbTauum

ccnepoBatenbCKui

OdhopmreHvie pesynbTaTos
MNpepBapuTenbHas 3alimTa
 [loarotoBka K ny6/MYHON 3alumTe
My6smuHasa 3awimTa npoekTa

3aK1unTEeNbHbIN

OcHoBHbIe aTansl pa6OTbI Haa nHonBMAayas/ibHbIM MPOEKTOM

CueHapun BHEYPOUYHbIX MEPONPUATUI

KBecT-urpa «Mckatenn knaga» (7 knacc)

1. OCHOBHbIE L€nn 1 3a4auun Urpbl
OCHOBHblE MeToAuMYecKe U anaaKkTuyeckne Lenn urpbl: 0606WUTL U paclLMpuUTb 3Ha-
HWS, NOJMTYYEHHbIE yYallMMUCA Ha YpoKax (Pu3nkn; nokasatb UX UCMNOJIb30BaHNE BXWU3HU; NPO6BY-
OWTb B ydallMxcsi CTpeM/IEHME K TBOPUECTBY, BblpaboTaTb Y HUX YMEHUE MbICNINTb, NPOSAB/ATL Ha-
XOAUYMBOCTb B TPYAHbIX CUTyauUmsix; CNOCOOGCTBOBATL 3CTETUHECKOMY BOCMUTAHMIO yYaLLuXCs.
OCHOBHblEe 3aga4un Urpbl:
* NONyYnTb OOLLYIO KapTUHY YCBOEHUS 3HAHWIA, YMEHMWI N HABbLIKOB yJalnXCH, KOMMIEeKC-
HOro MX NPUMEHEHUS Ha MpakTukKe;
» cogelicTBoBaTb (DOPMUPOBAHUNIO UAEN NO3HABAEMOCTU OKPYXalLWEero Mmpa;
¢ Bblpabotartb YMeHUs paboTarb B KOINEKTUBE;
* pasBMBaTb CAMOCTOSITE/IbHOCTb MbILIEHUSA NPWU NMPUMEHEHWNMW 3HAHUIA HA NpPaKTUKE;
* MO3HAKOMWUTb Yy4allMxcs C HEKOTOPbIMW MOHATUAMM, KOTOpble 6yayT m3yyatbcsd B 8 n 9
knaccax (MarHuTHoe nosne 3emnun, cucTema OTCYETA).
2. OpraHusaumsa 1 NOAroToOBKa Urpbl
OpraHvsauns 1 NoAroToBKa Urpbl NPOBOANTCS NO CAEAYHWNM HanpaBAeHUAM:
* paspaboTka nporpamMmmbl, COAepXaHUs U CTPYKTYpbl Urpbl B COOTBETCTBUM C MOCTaB/EH-
HbIMUW LEeNsamu;
e hopmupoBaHue KoMaHg 1 BbIGOp KanuTaHoB;



* BbIOOpP MNOMOLLHMKOB BeAyLLero U3 yyalmnxcsa craplimx Knaccos;

* MOAroTOBKA y4allMXcsa K NpoBeAeHUto Urpbl (KBecta).

B ponu Bepyuiero BbicTynaet yumTenb. OH TwaTtenbHO cneguT 3a WUrpoi, o6bAcHAeT eé
yyacTHMKaM npasuia, nomoraet Urpokam, a MHOrga BbICTynaeT B PO/M TalHOro nocpegHuka
MexXAay nepcoHaxamu.

2.1. Paspab6oTka nporpamMmmbl, cogepXaHus U CTPYKTYpbl UIPbl

3apaHua ona kBecta KOMMNJIEKTYTCA U3 paga on3nyecknx 3ajady npakTM4eckoro cogepxa-
HUA. 3afa4n cocTaB/ieHbl MO cneaylowmnmM Temam Kypca u3nkn 7 Knacca.

» [lepBoHavanbHbIE CBEAEHUS O CTPOEHUN BeLLecTBa.

* MexaHn4yeckoe ABWXEHNUE.

e B3aumogpgeiictBue Ten.

« [laBneHue TBEpPAbIX TeN. ATMoctepHoe AaBreHue.

» Pa6oTta. MOWHOCTb. DHEPrUS.

» [pocTble MeEXaHU3MBbI.

KBecT npoBoANTCSA Ha TEPPUTOPMM LIKOAbHOrO Asopa. OH HauMHaeTcs C IMHENKNn BCeEX KO-
MaH4, Ha KOTOpOW BeAywuid (yuuTenb) 0ObACHAET npasuna wrpbl. Mpu 3TOM KanuTaHam KO-
MaH/, BblAaéTCcA KapTa C ykasaHMem maplipyTa ux ABuXKeHus. B cOOTBETCTBUM C 3TUM MapLupy-
TOM KOMaHAa A0/HKHA NPONTU 7 CTaHUMIA:

* cT. HBIOTOHUSA;

» cT. MACKANNSA;

* cr. PA3MbIWNANKNHO;

* CcT. INTEPATYPHAS,;

* cT. JOTOHANKWNHO;

e cT. CMEKAJKA;

« cT. BLITECHAVKWHO.

Kaxpana komaHa MMeeT CBOK Moc/efoBaTes/ibHOCTb NpoxoxaeHusa mapuwpyta. (Mpumep
MapLUPYTHOI KapTbl CKAHMPOBaH.) Ha kax[oli cTaHuMn cTaplleknacCHUK BblgAET KanutaHy Ko-
MaHAbl KapTouKy, coAepXallyro TEKCT 3a[aHus, a 3aTemM npoBepsieT NpaBuUNbLHOCTbL ero BbINos-
HeHUA. 3a OTBeTbl U AOMOJSIHEHUSA Y/leHaM KOMaHAbl BblAAKTCA XeTOHbl pa3Horo ugeta. (Mo
OKOHYAHWUW Urpbl YUNTENb MOXET OLEHUTb SINYHbIE AOCTUXKEHUSA KaXXAO0ro yyacTHWKa Nno Kosiu-
4ecTBY LBETHbIX XXETOHOB.)

B cnyyae npaBuNbHOIO BbINOSIHEHMSA MOCTABMEHHON 3afayn kOMaHza nosyyaeT C/I0BO-Nof-
ckaskylu paspelueHuve asuratbesa fanblue. Ecnm komaHga He cnpaBuiach € 3a4aHMeM, oHa yXxo-
OVT Ha crnegylowyo ctaHuuio 6e3 nogckaskn. Korga komaHpgoi 6yaeT npoigeHa nocrnegHsis
CTaHuusa X MapLipyTa, y4acTHUKM KOMaHAbl AO/MKHbLI OyAyT BEPHYTLCA Ha Ty CTaHuuio, rae ¢ 3a-
JaHnem oHu He cnpaBunucb. CobpaB Ha BCex CTaHUMAX 7 CNOB-NOACKa30kK, pebaTa, NposiBUB
CMeKasiKy, MOryT onpefenuTb Teno OTCYETa U KOopAMHAaTbl CNpATaHHOrO Knaja.

2.2 dopmunpoBaHMe KOMaHA 1 BbI6GOP KanntaHoB

Yyvauwmecs ogHOro 7 knacca wam gpyx 7 KnaccoB pas3buBatroTcsl Ha KoMaHAbl No 5—6 4yeno-
BEK (YMCNO KOMaHA M CTaHUUn MOXET ObITb Apyrum). Kaxgaa n3 komaHfg BblGMpaeT CBOEro Ka-
nutaHa. im gos/mKeH ObiTh yYalMncs, XoOpoLwo 3HaLWmMin hn3nky, Nonb3yLWnincsa aBTopuTeTom
B Knacce 1 06/1ajaoWmnin XopoLwmMMn opraHn3aTopckuMy CnocoBbHOCTAMMN.

KanuTtaH JOMKeH:

1) nonyuntb y BeAyLLEro KapTy € ykasaHnem maplipyTa ABUXEHUS CBOEN KOMaHAbl;

2) nony4nTb 3ajaHue y noMoLHNKa BeayLlero;

3) 06cyanTb € TOBapuLamMmn cnocob BbINO/IHEHUA 3a4aHus;

4) HazHaunTb UCNONHUTENEN;

1 Cnosa-nogckasku npusefeHsl B MNpunoxeHnn 1



5) cneanTb 3a NPaBULHOCTLIO BbINOMHEHUSA 3a/aHus;

6) NpoBecTn BMECTE C YleHaMu CBOEe KOMaHAbl aHanM3 NoJslydyeHHbIX pe3ynbTatoBs, caenafb
BbIBOAbl U/UNN HEOOXOAMMbIE PACYETHI;

7) caaTb OTYET WM NPONHGIOPMUPOBATL YCTHO NMOMOLLHUKOB O BbINO/IHEHUM paboTbl (B Cny-
Yae HeobXoANMOCTH).

2.3 Bbi6op NOMOLWHMKOB BegyLwero

MOMOLLHUKN BbIOMPAKOTCA yunTesieM U3 yyalwuxcsa CcTapliux KnaccoB. YuuTesib 3apaHee
006BbACHAET UM MX 06A3aHHOCTU, ONMUCLIBAET X0 peLleHns 3adaHunii n npefocTaBnsieT npaBuib-
Hble OTBETbl K HUM. MOMOLWWHMKM BeayLero BMecTe € yunteneMm opopMasioT U rOTOBAT CTaHL UM
n ob6opyaosaHue.

MOMOLLHUKN BeAyLero AO/MKHbI:

1) BbIAATb TEKCT 3afaHnsA KanutaHy KOMaHgbl;

2) Cnegntb 3a NOPSAAKOM €ro BbIMOMIHEHUSA U AeATENIbHOCTLIO yyalluxcs;

3) OueHNTb NPaBUNLHOCTbL BbIMOMIHEHUA 3aJaHus;

4) BblAaTb XXETOH aKTUBHbLIM YjleHaM KOMaHAbl.

3a No/HbIA NpaBWU/bHbIA OTBET — XXETOH KpacHOro LBeTa.

3a JOMNOMHEHNA WKW HEMOJIHbIA OTBET — XETOH XE/TOro uBeTa.

B cnyyae ycnewmHoro BbIMO/IHEHUA 3aaHUs HYXHO BblAaTb KanuTaHy KoOMaHAbl C/10BO-NOA-
CKasky.

2.4. MoparoTtoBKa yyalmMxcsa K npoBefeHuo urpel (KkBecta)

MoaroToBKa y4yallmMxcs K Urpe OCYLLeCTBASETCA Ha ypokKax B paMkax yye6HOl nporpammbi
npv MNOBTOPeHWN M 0606WEeHNN NPONAEHHOr0 MaTepuana, a NoAroToBka NMOMOLLHWKOB Beny-
LWero — Ha A0NoHUTESIbHbIX 3aHATUAX.

TekcTbl 3afaHui

KAPTOUKA Ne 1

Bbl Ha cTaHumm JJOTOHANKNHO.

OrnsaHuTechb BOKpyr! Bbl yBUANTE, UYTO BCE, YTO Bac OKPYXaeT, Haxo4uTCs B ABUXEHUWN: NJibl-
BYT N0 Heby obGnaka, KonebnTcsa MCTbS AEpPEBbLEB, MMMO Bac NPOXOA4AT AKAKN, NON3alT No
3emM/ie MypasbW, fieTalT NTuubl U T. 4. NpucMoTpuTecb BHMMATE/IbHO, U3 O4HOr0 MecTa B ApYy-
roe Tena ABWXYTCSA NO Pas3NMYHbIM JIMHUAM, KOTOPble Ha3bIBAKOTCA:

Lo , a TaKke C pas/iMyHbIMU CKOPOCTAMMU.

Hanpvmep, Myxa MOXeT fieTaTb CO CKOPOCTbO 18 KM/4, a CKBOpEeL, — CO CKOPOCTbIO
20 m/c. A Kak GbICTPO CMOXET 6exaTb camblii GbICTPLIA NapeHb M3 Balleil KoMaHabl?

2. Onpegennte ero CKOpOCTb Ha yyacTke gsiMHoi 100 M. Y3HaiiTe, KOTO OH CMOXeT 060-
rHaTb, MyXy WM cCKBopua.

3. A ewé paccuutalite cpefHIO KAHETUYECKY 3HEPruio Ballero cnpuHTepa.

O6opyaoBaHme: 3N1eKTPOHHbI CEKYHAOMEP, py/ieTka, HanosbHbIe BEChI.

KAPTOUKA Ne 2

Bbl nonann B ctpaHy HbIOTOHUIO.

B 37Ol cTpaHe cambiMu NHOOGMMbLIMKU CMOBaMU SBASKTCA «CUNa», «Macca», «3HEpPrus».
A BaMm 3HaKOMbl 3TN TepMUHbI? KOHEYHO, Mbl HE cOMHeBaemcs! PasBe mornm Te, KTo He obna-
JaeT JoCTaTO4YHOl CUNOo 1 3Hepruelt, oTNpaBUTLCA Ha NOUCKK Knaga?!

Tak BOT: BblbepuTe M3 KOMaHgbl ABYX CaMmblX CUSIbHbIX pebsaT. UTobbl He 6b110 CNOpoB,
Cyabéin nyctb 6yaeT npubop Ans U3MepeHns Cunbi.

1 Kak OoH Ha3biBaeTca?

2. flanee yyaliecsa AO/DKHbI onpeaesiuTb CPefHIo MOLLHOCTb, KOTOPYI OHU ByAyT pa3Bu-
BaTb, NOAHMMAsACb, 0GrOHAS APYr Apyra, no fectHuue ¢ 1-ro Ha 3-ii aTax.

3. CpaBH/TE MOLHOCTL gguratesnsa astomobuna BMW-X5 (N = 272 n. c.) co cpegHein moly-
HOCTbIO BallMX Pe6AT.



Hy uTO, Tenepb BaM NMOHATHO, MOYEMYy Mbl Npuberaem K ycsyram pasfiMyHOro poga TeXHu-
Kn? He nepexwuBaiiTe, UICTUHHAs Cuia 4Yesi0BEKA B TOM, UTO OH MOXET c034aTb 3Ty TEXHUKY U
3acTaBuTb eé paboTaTb Ha cebs.

O6opyaoBaHue: AMHAMOMETP, HaNoJ/ibHble BECbl, 3/IEKTPOHHLIA CEKYHOOMEP, KaslbKy/saTop
(HepocTawLylo MHPOPMALMIO Bbl CMOXETE HalTn B VIHTepHeTe).

KAPTOUYKA Ne 3

Cnepytwollee 3afaHne CoOAepXUTCH B 3anucke, KOTOPYI Bbl HAgéTe Mexay BeTBAMU 3TOro
KpacuBoro KyctapHuka. Ho 6yabTe 0CTOPOXHbI, HE YKONMUTECH O €r0 LWWMbl U HE NPeBpaTUTECh
B CNALLYIO KpacaBuLy!

Kctatu, 06bsicHUTE, noxasnyicTta, Balemy NOMOLHUKY, MoYyeMy 6biBaeT Tak 60/1bHO, Korga
ykonewbcst 06 ocTpbiii npegmeT. OH 40 cuX nop 06 3TOM He 3HaeT.

TeKcT 3anucku

1 310 BONwebHan ctpaHa MACKANNA.

2. B yecTb Kakoro 3HaMeHUTOro 4YesioBeka HasBaHa 3Ta CTpaHa U KaKoill yauBUTENbHbIA 3a-
KOH Obl/1 UM OTKPbIT?

3. A Tenepb BonwebHaa 3agadvka Ans Bac. Ha gHe cocyga HaxoguTcsl Teno, K KOTOpoMy
npukpenneHa «nogckaska». [JocTaHbTe €€, He 3aMOUYMB PYKWU, NCMNOMNb3YS TO/bKO Te NPeAMEThl,
KOTopble BaM AacT MOMOLLHUK. O6bACHUTE CBOM AENCTBUS.

4. C nomMoLblo gaTyunka AaB/fieHns U3MepbTe AaBfieHne Ha AHe «BOWeObHOoro» cocyaa.

O6opygoBaHune: BeApo C BOAON, pe3nHoBas Tpyoka, gaTymK gaBfieHUS.

KAPTOUKA Ne 4

Ha ctaHumn PA3MBbILWIANKNHO BaM HY>XXHO BCMOMHUTB:

1 Kakoi M3 nmpoCTbiX MEXaHU3MOB: pblyar, 610K, BOPOT, HAK/IOHHYIO M/I0CKOCTb, K/AWH WK
BMHT — [OJ/IXKEH MCMO/b30BaTh NIEHTAN, YTOObI NONYYNTb BLIUFPLIW B paboTe? He nyuwe nam
NIeHTAI0 NCNOMb30BaTh A/19 CBOEW BOXAENEHHON Lenu 6osee CNOXHbIA MeXaHn3M?

2. N ctouT nn emy BoO6GLLE MCMONb30BaTb 3TN NPUCNOCOGAEHMNS, UK Nydlle 060ATUCL 6e3
HUX? UT06bl y6eanTbcs B NPaBUbLHOCTY CBOEr0 OTBETa npojenaiite CBOW 3KCNEePUMEHT.

Mof aTuM KamMHeM crpsTaHa 3anucka C «nojckaskoi». He goTparmBascb A0 KaMHA pyka-
MW, [OCTaHbTE €€, UCMOJb3Yys MPOCTOM MEeXaHU3M.

3. MpousseauTe pacyéTbl, NoATBEPXAAOLIME BallN BbIBOAbI.

O6opyaoBaHue: nonata, pynetka, Teso A48 onopsbl.

KAPTOUYKA Ne 5

HasBaHue atoin ctaHuun — JIMTEPATYPHAA, BO3MOXHO, BbI3OBET Y Bac Bonpoc: «4To 06-
lero mexay usnKoin n nuTepatypoii, Mexay HayKoinl n MCKYCCTBOM?»

BcnomHuTte, uto JleoHapao ga BuHum, M. B. JlomoHocoB, . [éTe 1 o4yeHb MHOrMe gpyrue
3HaMeHUTble ecTecTBOUCMbITATE/IM BHEC/IM BKIaf B pa3BMTUE Haykum u nckycctBa. Ob6palieHue
YUEHbIX K NUTepaType M UCKYCCTBY He C/yvaiHO: Xy[oXeCTBeHHble obpasbl HepeAko nojcka-
3bIBaIN KUccnefoBaTensaM nyTb K NPaBU/IbHbIM pPELUEHNSIM MMEHHO TOrga, Korga formka okasbl-
Baslacb 6eccusibHa. BoT u Bam ceilyac nNpeAcTaBUTCA BO3MOXHOCTb «HABECTU MOCTbI» MexXay
hM3MKOI 1 Xy[0XXECTBEHHOW NUTEpPaTypPOIA.

Bam HeobxoaMMo pasragaTtb KPpOCCBOPA, CnoBa A1 KOTOPOro Bbl HaliléTe B OTpbIBKax u3
nuTepaTypHbIX npousBefeHulil KpoccBopg cKkaHMpOBaH, BblAe/IEHHOE C/I0BO fB/MsieTcA Nofg-
CKa3Kon2

1 OTpbIBKM Y3 IUTEPATYPHBIX NPOV3BEAEHNI NPUBEAEHbI B MpUAoxeHnn 2.
2 Kpocceoppg npencrasrieH B [NpunoxeHun 3.



KAPTOYKA Ne 6

Ha ctaHumn CMEKAJIKA 3anucky ¢ noackas3koi Bbl HailgéTe B 3To KHure. He cnewwute!
CHauana onpegenute eé Maccy. Cnoxute umgpbl U3 3HaYeHMs maccbl. Yncno, KoTopoe Bbl No-
NlyynTe, COOTBETCTBYET CTPaHMLE C «NOACKA3KOW».

O6opyfoBaHUE: pesnHKa C KPUYKOM, Tpy3bl U3BECTHOW Macchl U NNHElKa, Kycouyek Mena.

Ha aTtoil ctaHuumn gomkHa 6bITb AOCKA, K KOTOPOW MOXHO NOABECUTb PE3UNHKY.

KAPTOUYKA Ne 7

HassaHue 3T10ii ctaHuun BbITECHAMKMHO nogckaxeT Bam, Kak NocTynuTb B CrefyioLei
cuTyaumu.

Ha gHe aToro cocyfa Bbl yBUAUTE ANLO C «CEKPETOM». TOMbKO NOC/e TOro, Kak OHO BCNJibl-
BET, Bbl CMOXETE BCKPbITb «CEKPET». OOBACHUTE NOMOLLHWKY BEAYLLEro, YTo HY)XHO AN1s 3TOro
cfenatb. Bce Heob6xoguMble NPUGOPLI Bbl MOMYUYUTE Yy CTapLUEKIaccHuKa.

O6opygoBaHue: cocyq C BOAOW M ALOM, Nadka conu (BbldaTb €€ TO/MIbKO Mocse TOoro, Kak
06 3aTOM MONPOCAT y4valmecs).

MPUNTOXEHWNE 1
MapuwpyTHasa kapta

TeKcT-HanyTCTBUE Ha 06pPAaTHOW CTOPOHE MapPLpPYTHOW KapThbl

Kaxablii meuTaeT HanTtu knag!

A TbI? ECnin fa, TO TBOA MeuyTa MOXET OcylLecTBUTbLCA! HO TONLKO Npu O4HOM YC/IOBUW: KIaf,
CMOXEeT HaliT! TO/IbKO TOT, KTO XOPOLO yunn usnky B TeyeHune Bcero roga!

Hy uTO0, nonpo6yellb?!

Cwmeno asuraiica Brnepén no cBoemMy mMapLupyTy W, Npexane 4em 4Tto-TO caenatb, Aymai, ay-
Man 1 gymaii!



CnoBa-noackasku
1. KabuHer.

2. Neo 41.

3. dnoneToBsblIii.

4. LIBeToK.

5. Ha BocToOK.

6. o o3epa.

7. 20 waros Ha cesep.

B kabuHeTe Ne ... Ha OKHe HaxoauTcs OMOMeTOBbIA UBETOK. B HEM crnipsTaH komnac. LiBeTok
sABNAeTCs TesioM oTcHéTa. O3epo «HakNeeHo» Ha CTeHe B kabuHeTe (hoTooboM nnm KapTUHKA).
Knag HaxoguTca B nabopaHTCKON. B kayecTBe knaja yyallmMecss HaxoasaT, HanpuMep, KOpoobky
C WOKoNaaHbIMM BGaTOHUYMKaMMN.

NMPNNOXEHWME 2

OTpbIBKM N3 NNTepPaTypPHbIX NPON3BEAEHNI

1 A. . NMnatoHoB. «AMcKasi cno6oga»

«[Mocpeayn cnoboabl CTOSN ABYX3TaxXHbI cTapblii oM. OKOJI0 HEro KoioAesb, a 'y konogua
KpYr/iblii capali — TeMHUUa Ansa fnowaan. B Tolh TeMHUUE UENbIi AeHb Nowagb KpyXunacb Ha
Y3KOM MecTe, Tackasa AepeBfAHHOe BOAWM0. Ha Boawune 3akpyuymBasiNCb M PacKpyymBasMCb Be-
pEéBKM, KOTOpble Tackasim GagbsiMi BOAy M3 kKonoaua. Boga cnvBanacb B GOMbLIOKH YaH, a u3
YyaHa Hanyckasacb B KOpbITa».

Kakne npocTble MexaHn3Mbl UCNOMb30BaINCL A5 nogbéma Boabl? (Bnok.)

2. A. P. benseB. «YenoBek-amnomnsa»

«xTnaHgp onyckancsa BCE rnyoxe u rnybxe B cymepedHble ry6uHbl okeaHa. Emy xoTe-
Nocb ObITb OAHOMY, NPUATK € cebst OT HOBLIX BNeYyaTneHuin... OH Norpyxancsa BCE MeASieHHee.
Boga crtaHoBmnacb N/OTHEE, OHA yXe [aBuna Ha Hero, AbllaTb CTaHOBW/IOCbL BCE TpyAHee.
34ecb CTOANN rycTble 3eN1EHO-Cepble CYMEPKU».

3HaunTeNnbHO N MEeHSAeTCA NNO0THOCTb BOAbl C FNyb6MHON? Kakas dm3andeckass BemunHa
n3mMeHsnack ¢ rnybuHoin? (JaeneHue.)

3. n 5. M. bacé (XOKKy — sinoHcKas noasus)

«C TpecKkoMm J10MHY/1 KyBLUWH;

Houblo BOAa B HEM 3amMépsna,

A npobyannca sapyr».

Mouemy BoZa Npu 3amep3aHun pasopsBana KyBLWWH? Kakne usnyeckue BennUmHbl U3MeHU-
nmcb? (3. — 06BbEM M 5. — NNOTHOCTL.)

4. A. M. BonkoB. «Bonwe6Hnk N3ympygHoro ropoga»

«CKOpO nyTelecTBEHHUKM OKa3anucb cpean Heo603puMOro MakoBOro nossd. 3anax maka
YCbINAIAeT, HO 3N 3TOr0 He 3Hasa WM npogoskana vMATK, 6ecnedyHo BAbIXas CafKoBaTblil ©
yCbINAAKLWMIA apomarT... Bekn eé oTsxenenu, u e y)xacHo 3axoTeflocb cnatb».

BcnepctBue Kakoro oM3n4ecKoro siBfieHMs 3anaxm pacnpocTpaHaTesa B Bo3gyxe? (And-
dy3ms.)

6. J1. Kapponn. «Anuca B 3asepkanbe»

«CTonno KOHK OCTaHOBUTLCA... KakK Pbiuapb TyT e neten Bnepén. A korga KoHb cHoBa
Tporasncsa ¢ mecTa... Pbiapb ToT4ac nagan Hasan».

O6bacHUTe, 4TO nNpoucxoauno ¢ Peitapem? (MHepuyms.)

7. . H. Tonctoi. «J/lebepn»

«Jlebeamn cTaein netenn M3 XON04HOK CTOPOHbLI B Ténnble 3emnu. OHW fieTenn Yepes Mope.
OHK neTenn AeHb 1 HOYb, U APYroi AeHb U APYTYI0 HOYb OHU fieTenu, He OTAbiXas, Haj, BOAOM...
Bnepepgun netenun crapble, cunbHble nebean, c3aau netenu Te, KOTopble 6blIM MOJIOXe U cna-
bee...»

Mouemy Bnepean NeTAT 006bIYHO 6onee cubHble NTULbI? (ConpoTnBNeHue.)
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No3oBeHko Cepreit BnaguMmmnposuy
TpywunHa TaTbaHa AnekceesHa

Peanusayma obpasoBaTesibHbIX NpOrpamMM ecTeCTBEHHOHAay4YHO
N TEXHONMOINMYECKON HanpaB/ieHHOCTelW No dusnke
C ncnosib3oBaHMemM obopyaoBaHUs LeHTpa «Todyka pocTta»

MeToaunyeckoe nocobue

LleHTp EcTecTBEHHO-Hay4HOro 1 MaTeMaTtu4eckoro obpasoBaHuns
Pykosoantens LleHTpa 3. I. ManoHIok
OTBeTCTBEHHbIN 3a BbiNyck B. B. KyapsBues
Pepaktop B. B. Kyapasues
XypnoxectBeHHoOe ohopmneHne M. U. ViBaHoBa
KomnbloTepHasa BEpCTKa U TeEXHMYECKoe pefaktuposaHue 3. B. Anekcees
KoppekTtop Tl W. MeTpoBa



