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MosicuuTebHAsI 3aMHCKA
Pabouas mporpamma no ¢usuke st oOydaromuxcs 8 kinaccos Ha 2021-2022 y4eOnblil ro cocTaBieHa Ha OCHOBE:

1. OdenepanbHoro  3akoHa «0O0 oOpazoBanmm B Poccuiickoit ®epepanum» N 273-®d3 ot 29.12.2012,
denepanbHOTO rOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIEro 00pa3oBaHMSL.

2. Paboueii nporpammer «®Pusuka. ActpoHomusi» 7-9 xmaccel./coct. B.A.KopoBun, B.A.OpmnoB - M:
[Tpocsemenue, 2010

3. [Tonoxenus o paboueit nporpamMme yueOHbIX npeameToB B cooTBeTcTBUU ¢ DT'OC MBOY «3naropyHoBckas
cpenussi odeoOpazoBarenbhas mkojaa uM.I'CC K.d.benomankuna.

4. MeTroauyecknx pPEeKOMEHJAIMii TI0 CO3JaHUI0 ¥ (QYHKIHOHHPOBAHUIO B 00II€00pa30BaTEIbHBIX

OpraHM3alusaX, pPacloJIOKEHHBIX B CEIbCKON MECTHOCTHM M MajblX TOpoJax, LIEHTPOB 0Opa30BaHUs €CTECTBEHHO-
Hay4yHOM M TeXHOJOrudeckoi HampasieHHocTel («Touka pocTa») (YTBepkIeHbl pacrnopsbkeHneM MuHucTepcTBa
npoceetienus Poccuiickoit ®enepanuu ot 12 suBaps 2021 1. Ne P-6)

5. Metonnueckux pekomengauuii C.B. JlozoBenko T.A. Tpymmuna «Peanuzanus oOpa3oBaTeIbHbIX MPOrpaMM
€CTECTBEHHOHAYYHOU M TEXHOJIOTUYECKOM HampaBiIeHHOCTEN MO (PU3MKE C HCIOIb30BaHUEM 000pYI0BaHUS LIEHTpa
«Touka pocta», Mocksa. 2021r.

Jlannaa npocpamma paccuumana Ha padomy ¢ 00yuaOWUMUCA 6 UeHmpe 00pa308aHUs eCcMeCmEeHHO-
HAyuHoU u mexHonozuueckou nanpaenennocmen «Touxka pocma» npu MBOY «3namopynoeckas cpeonsasn
oouweoopazosamenvnaa  wkona umI'CC K. ®.berowmankuna». lllkonpubli  Kypc — Qu3uKH  —
CUCTEMOOOpa3yIOMIHiA AJIsi €CTECTBEHHO-HAYYHBIX MIPEIMETOB, MOCKOJBKY (PU3HUECKUE 3aKOHBI, JeKalllhe B OCHOBE
MHUPO3/aHus, SBJSIOTCS OCHOBOW COJIEp)KaHUs KypcOB XMMHH, OHOJOruH, reorpaguu u actpoHomuu. Dusmka
BOOpPY)KaeT LIKOJIbHUKOB HAyYHBIM METOJOM IIO3HAHUS, MO3BOJIAIONIUM MOJy4aTh OOBEKTHUBHBIE 3HAHUS 00
OKPYXAaIOIleM MHUpE. OKCHEPUMEHT SBJIIETCS MCTOYHUKOM 3HAHMM W KPUTEPUEM HX HCTHUHHOCTH B HAaykKe.
Konuenmus coBpeMeHHOT0 00pa3oBaHUs MOJPa3yMeBaeT, YTO B y4eOHOM SKCIEPUMEHTE BEAYLIYIO POJIb JOJDKEH
3aHATh CAMOCTOSITEIIBHBIN HCCIEAOBATENbCKUN YUYEHUYECKUH 3KcnepuMeHT. COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE
UCCIIeIOBaHUS 10 (GU3UKE YK€ TPYIHO MPEJCTaBUTh 03 MCIOIb30BaHUS HE TOJBKO aHAJOTOBBIX, HO U IU(POBBIX
M3MEPUTENIBHBIX MPpHuOopoB. B denepanbHOM rocyaapcTBeHHOM oOpa3oBaTenbHOM cTaHaapre (mamee — PI'OC)
MPOIKCAHO, YTO OJAHHMM W3 YHHUBEpCAIbHBIX y4eOHBIX neiicTBuil (manee — YVY/I), npuoOperaeMbIx ydaluMucs,
JOJKHO CTaTh YMEHUE «IIPOBEACHUS OMBITOB, IPOCTHIX SKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHU, IPSIMBIX U KOCBEHHBIX
M3MEpPEHUN C UCIIOJIb30BAHUEM aHATIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIXITIPUOOPOBY.

[udposas nabopaTopus, UCIoNib3yeMasi B KOMIUIEKTE LIeHTpa Touku pocTa, KapIAMHAIbHBIM O00pa3oM H3MEHSIET
METOJUKY U COJIep>KaHue AKCIEPUMEHTANbHOU NesTeNbHOCTH. [Inpokuii criekTp MUQpPOBBIX AATYUKOB MO3BOJISIET
y4yaluMcsl 3HAaKOMUTBCSI ¢ TMapaMerpamMu (U3WYeCKOro SKCIEPHUMEHTa He TOJbKO HAa KAa4eCTBEHHOM, HO M Ha
KOJINYECTBEHHOM YPOBHE.

B mpomecce QopmupoBaHUS SKCHEPUMEHTAJIbHBIX YMEHHH 10 (u3Mke yyamuiics YYUTCS TNPEACTaBIAThH
uHpopmalrio 06 UCCIeI0OBaHUH B YETHIPEX BUAAX:

o B BepOAJbHOM: ONHCHIBATH SKCIIEPHUMEHT, CO3[aBaTh CJOBECHYI0 MOJENb HKCIEpPUMEHTa, (DUKCHpPOBATH
BHUMAaHHE Ha U3MEPSIeMbIX (U3NUECKUX BETMUMHAX, TEPMUHOJIOTUY;

o B TAaONWYHOM: 3alOJIHATH TAOMUIBl JAHHBIX, JISKAIIMX B OCHOBE MOCTPOEHHs TpapukoB (MPH ITOM Y
yJaluxcs BOZHUKAET MEPBUYHOE MPECTaBICHNE O MaclTabax BEJIMYMH);

o B rpa)u4eckoM: CTPOUTH I'padUKH MO TaOJIMYHBIM JAHHBIM, YTO MO3BOJISIET NEPEHTH K BBIJIBI)KEHUIO THIIOTE3
0 XapakTepe 3aBHCUMOCTH MEXIYy (PU3NYECKMMM BETUYMHAMH (IIPH 3TOM YUYHMTENb IMOKA3bIBACT MPEHMYILECTBO B
BU3YyaJIU3alM1 3aBUCHMOCTEN MEX 1y BEIMYNHAMH, HATJISAHOCTh U MHOTOMEPHOCTB);

o B AHAJIMTHYECKOM (B BHJAE MaTeMaTHYECKHMX YypPaBHEHMH): TNPHUBOJUTH MaTEeMAaTUYECKOE OIMHCAHUE
B3aMMOCBSI3U (PM3UUECKUX BEIMYMH, MaTeMaTHUecKoe 0000IIeHNe TOTy4YeHHBIX PE3YyIbTaTOB.

Hcnonw3zya pecypcol yenmpa «Touka pocta» B 8 Kiaacce OyeT NpoBeNIeHO 7 1adopamopHbix Onbinoe.
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Heas u3yueHusi kypca (pU3MKH: CO3/IaHWE YCIOBUM IS TUIAHMPOBAHUSA, OPraHU3allMd M YIpaBJICHUS
o0pa3oBaTeNbHBIM IpoiieccoM 1o ¢usuke B cootBeTcTBHH ¢ PI'OC.,
3agaum nporpaMmsbI:

e 3HAKOMCTBO Yy4YalllUXCS C METOJIOM HAy4yHOTO IO3HAHUS U METOJaMH HCCIIEJOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

e MpuOOpETeHHE YYalIUMUCS 3HaHUN O MEXaHUYECKHX, TEIJIOBBIX, JIEKTPOMATrHUTHBIX U KBAHTOBBIX
SIBIICHUAX, PU3NYECKUX BEIMUMNHAX, XapaKTEPU3YIOIINX ITH SIBICHMUS;

e (opMmMupoBaHHE Yy YydYallUXCsl yYMEHHUHM HAONI0AaTh NPUPOJHBIE SBJIECHUS U BBINOJHATH OIBITHL,
nabopaTtopHble padOThl U SKCIEPUMEHTAIBHbBIE HCCIIEOBAHUS C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX
puOOPOB, MHUPOKO MPUMEHIEMBIX B TPAKTUUECKOMN KU3HU;

OO0mas xapakrepucTuka yue0HOro npeamera

JlaHHBIN Kypc SIBISIETCSI OJHUM M3 3BEHBbEB B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHBIX 3HAHUUM ydaluxcs
Hapsily C XUMHUeH, Ouosnorueid, reorpadueir. [IpuHIIMT MOCTpoeHHUs Kypca — OOBEAMHEHHE H3y4aeMBbIX
(akTOB BOKpYr 00mUX (U3NYECKUX HJIeH. DTO MO3BOJIUIO pacCMaTpUBaTh OT/AENIbHbIE SBJICHUS M 3aKOHBI
KaK dYacTHbIE clydad Oojiee OOIMMX TOJOKEHWM HAyKH, YTO CIOCOOCTBYET IMOHHMAHHWIO Marepuana,
Pa3BUTHIO JIOTHYECKOTO MBIIIJIEHUS, @ HE MPOCTOMY 3ay4MBaHUIO (akToB. 3yueHre BHYTPEHHETO CTPOCHHUS
BEIECTBA U OCOOCHHOCTEH TEIJIOBBIX MPOLECCOB B 8 KiIacCe€ CO3/1aeT MPEJCTaBICHUS O MO3HABAEMOCTH
SBJIGHUH, MX OOYCJIOBIEHHOCTH, O BO3MOXXHOCTH HENPEPHIBHOTO YIIIYOJEHUS U TOIMOJIHEHUS 3HAHUIL:
MOJIEKYJla — aTOM; CTpPOEHHE aToMa — OJIJIEKTpOoH. Jlanee 3TW 3HaAHMS HCHOJIB3YIOTCS TMPH H3Y4YEHUU
BHYTPEHHEI 3HEpPruM, BHUJIOB 3HEPIHH, BUJOB TeEIUIONEpeaayd, 0COOEHHOCTH Ipoliecca TermiooOMeHa M
AIIEKTPOAUHAMUYECKUX SBIICHUH.

J11 O1IeHKH pe3yNbTaToB 00y4eHUS UCTIOJB3YIO clieytonue GopMbl KOHTPOJIS:

KOHTpPOJIbHBIE PAa0OTHI B BUJIE TECTOB,

KOHTPOJIbHBIE PAa0OTHI CO CBOOOHBIM OTBETOM,

KOMITBIOTEPHOE TECTHPOBAHHUE,

CaMOCTOSITENIbHBIE PaOOTHI,

Mpe3eHTAINH,

TBOpUYECKHE PAOOTHI.

dopma mNpPoOMeKYTOUHOII aTTecTalmum — JadopaTtopHas paboTa, a TakXKe HCHOIb3YIOTCS
KOHTPOJIbHO-OIICHOYHBIE MaTepHalibl, OTOOp COJepkKaHUS KOTOPHIX OPUEHTHPOBAH HA MPOBEPKY YPOBHS
YCBOGHHUS CHUCTEMbl 3HAHUH U yYMEHUH — UWHBAPUAHTHOTO SApa COJCp)KaHUS JIeHCTBYIOIIEH

00pa3oBaTeIbHON MPOrpaMMBbI IO XUMHH 1S 00111€00pa30BaTENIbHBIX OPraHU3aui

Hrorosasi arrecranus.

JIns  ocymiecTBIEHUS WTOTOBOWM arrectamu  ucnoib3yloTes KHMEl, conepikaHue KOTOPBIX
OPHEHTHPOBAHO Ha MPOBEPKY YPOBHS YCBOCHUS 3HAHUH M OINpPENENSAeTCS CUCTEMOW TpeOOBaHHH K
MOJITOTOBKE BBITYCKHUKOB OCHOBHOM WIKOJBI. JTa CUCTEMa HMHBApUAHTHA IO OTHOLIEHHIO KO BCEM
nevictyromum OIT o ¢usuku a1 0011e00pa3zoBaTeNbHBIX OpraHU3aIIH.

MecTo yueOHOro npeamera B y4eOHOM IJIaHe

PabGouasi mporpamma paccuntaHa Ha 68 yd4eOHbIX 4acoB (2 yaca B HEIENI0), B TOM YHCIE IS

IIPOBEICHUS] KOHTPOJIbHBIX paboT — 4 yaca.
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IInanupyemMble pe3yJibTaTbl OCBOEHHS YUeOHOT0 NpeaMeTa.

Jluunocmuvie pesyiomamol:

® YBOXUTEIBHOE OTHOIIEHHE K HMCTOPHHM (M3MKH M K JIIOJIM, NMPUYACTHBIM K CO3JaHUIO (PU3UYECKOW HAYKH;
[IOHUMAaHHE KYJIbTYPHO-UCTOPUYECKON OOYCIOBIEHHOCTH CHOCOOOB pEHIEHUS] TEXHUYECKHMX M JTYXOBHO-
MPAaKTUYECKHUX 3a/1a4 CPEJICTBAMH (PU3HMKH; OCO3HAaHUE 3HAYMMOCTH KOMIUIEKCAa (PM3MUECKUX HAYK Ul PELICHHS
COBPEMEHHBIX 33/1a4, CTOSIIMX IIEPE YETOBEKOM;

e OTHOLIEHHWE K (U3MKE KaK OCHOBE pELIEHUS 3aJauyd ONTHUMM3AIMK MPUPOJONOIb30BaHUs (MOCTPOEHUS
1€J1eCO00pa3HOro, 0€30MacCHOrO U HKOJOTUYECKOr0 MOBEICHHS YEIOBEKA)

® YCTOMYUBBIN MO3HABATENbHBIM HHTEpEC, MPOSIBIAIOMINNCA B: WHHUIIMATUBHOM ONPOOOBAaHWMU H3YyYEHHBIX Ha
ypoKax (U3UKU crIOocOOOB; CaMOCTOSITENIbBHOM MH()OPMAIIMOHHOM MOUCKE; MOCTAHOBKE PEAbHBIX U MBICICHHBIX
AKCIEPUMEHTOB; TOMCKE BO3MOXHBIX IEPEHOCOB (PM3NYECKUX 3HAHUM B Ipyrue ydeOHbIE NPEIMETHI;

e yyeOHasi caMOCTOSITENIbHOCTb, BBIPAKAIOIIASICA B CHCTEMAaTUYECKOM YyJEpKaHUU Y4yeOHBIX Iiesiel B JAeWCTBUM, B
Pa3BUTON KOHTPOJIBHO-OIICHOYHOM JESTEIIBHOCTH, B KPUTHYECKOM OTHOIIEHHH K IIOJIy4aeMOW W3BHE
uH(popmalry, B MOUCKE OOOCHOBAHMI M ONMPOBEP)KEHUH BBICKA3bIBAEMBIX IPYTMMM TOYEK 3PEHHUS, B YMEHUU
MIPEABSIBUTH CBOU 3HAHMS MO3UIMOHHO — T.€. C YUETOM Pa3HbIX B3IVISJ0B [0 JAHHOMY BOIIPOCY;

Memanpeomemmvie pe3yiomamol:

e ONHCAaHUE PA3IMYHBIMH CIIOCO0aMM (DU3UYECKUX SIBICHUN (TIPOLIECCOB) C BBIACICHHEM HAYAJIBHOTO H
KOHEYHOTO COCTOSIHUS, JICHCTBUS, CYIIECTBEHHBIX YCIOBHIA;, pa3IMYCHHE B OIBITE PEATbHO HAOII0IaeMOT0 U
MPEIoIaraeMoro.

e VYMEHHUS W HaBBIKM OKCIICPUMCHTUPOBAHHS (MPOCKTUPOBATh ¥  KOHCTPYHPOBATH  MPOCTECHIINE
AKCTICPUMEHTAIBHBIC YCTAHOBKH; IUIAHUPOBATh XOJ OSKCIIEPHUMEHTA;, WCIIOJIb30BaTh HM3MEPUTEIbHBIC
npuOOpBl M TPOIEIYPHl B YCIOBHSX JOIYCTUMOW TOYHOCTH, OILEHHBATH TOTPEITHOCTH H3MEPECHUH;
coOJr01aTh MpaBUJia TEXHUKU 0€30TIaCHOCTH);

e AHAIMTHYECKOEC M TpadUUecKoe ONHMCAHUE BBISBICHHBIX 3aKOHOMEPHOCTEH; BBINIOJIHEHUE M IMOHUMaHHE
CMBICJIA OTIEPAIINH, CBSI3aHHBIX C MIPOIEIyPAMH YCPETHCHUS;

e T[IOHMMaHUE TPYAHOCTCH M OTPAHUYCHUU SKCICPUMEHTAIBHOTO METOJa W3YYCHHs MPHUPObI, HEJOCTATKH
WHAYKTHBHOTO MOJIX0a; pa3IHueHUe TPOIeIyp CXeMAaTU3aluu SBICHHS (POIIecca) U MOCTPOCHUS MOJIEIN
ero mpuuuH (CYIMIHOCTH), (pakTa W OOBSCHHUTEIBHON THIIOTE3bl; YCTAHOBKA HAa IOWCK MBICICHHOTO
AKCTIEPUMEHTA, TI03BOJISIONIETO MPEICKA3aTh MOCIESACTBUS MPUHATHSI THIIOTE3bI O CYIITHOCTH SIBIICHHSI.

e BBIJICJIICHUE B LIEJIOCTHOM TEOPUU IMITMPHUYECKMX OCHOBAHHMN, aKCHOMATHUECKUX MTOCTPOCHUH, JIETyKTHBHBIX
BBIBOJIOB, PEIIAIONINX SKCIEPUMEHTOB, MPAKTHYCCKUX MPUIOKEHHH, MPUBJICUYCHHE PA3IHMUYHBIX METOJIOB
IUIs IPOBEPKH TEOPETHYECKUX BBIBOJOB (OIIEHKA, IMPOBEPKA PA3MEPHOCTH, KAYeCTBECHHBIC MHTEPIIPETAIIHH,
reOMETPHU3AIMS U IP. ).

e YMEHHE OCYIICCTBJIATh MH(OPMAIMOHHBIA MOMCK Ui PEHICHUs 3a/1a4 B y4eOHOM, CIpaBOYHOW, HAYYHO-
MOMYJISIPHON JIUTEeparype, B ceTH VIHTEepHET, IpYyrux MOWCKOBBIX CHCTEMax; YMEHHE paboTaTh C
nHpopmaluen, IpeCTaBICHHON B pa3HOOOPA3HBIX 3HAKOBBIX (hopMax (TEKCThI, CXEMbI, TAOMUIIBL, TPAdUKH,
JUarpamMmsl U TIp.).

IIpeomemnvie pezynomamuol:

Buinyckuux nayuumes:
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e CcoOmOIaTh MpaBuia OE30MaCHOCTH W OXpaHbl Tpyaa Npu padoTe ¢ ydeOHBIM J1abOpPaTOPHBIM
o0opynoBaHuEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (PH3UYECCKIX TCPMUHOB

e pacrmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO pENIUTh MPU TOMOIIH (PHU3UYECKHX METOIOB,;
aQHAJIM3UPOBATh OTJHEJBHBIC 3TaIlbl MPOBEICHUS HCCICIOBAHUN M HUHTEPIPETHUPOBATH PE3YNIHTATHI
HaOJIIOJICHUI U OIIBITOB;

® CTaBUTH OINBITHl MO HCCIEAOBAHUIO (U3MYECKUX SBJICHUN WM (U3MYECKUX CBOMCTB Tenm 0e3
WCTIOJIb30BAHUSI TIPSIMBIX H3MEPEHUI;

® [IOHHMAaTh POJIb SKCIIEPUMEHTA B MOJYYCHUU HAYYHOU HH(DOpMAITUH;

® TIPOBOJUTH MPSMbIE HU3MEPEHHS (HU3UUECKUX BEITUYMH TPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH
(bMBUYECKUX BEJIMYMH C UCTIOIH30BAHUEM NPSIMBIX U3MEPECHMUIA;

® TIPOBOJUTH KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEJIIMYWH: TIPH BHITIOJHCHUH W3MEPEHUM COOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysd TMPEeII0KEHHOW WHCTPYKIIMH, BBIYUCISITE 3HAYEHUE
BEJIMYMHBI U aHAJTM3UPOBATH TTOJTYICHHBIC PE3YJIBTAThl C YUETOM 33/JaHHONW TOUHOCTH U3MEPEHUH;

® AHAIM3WUPOBATH CUTYAIlMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABAaTh B HHUX MPOSBICHHE
M3Y4YEHHBIX (U3UYECKUX SBJICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSITh UMEIOIINECS 3HAHUS I UX
00BACHEHMUS,

® T[IOHUMaTh MNPUHIUMBI ACUCTBHUS MallUH, NPHUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUSA HUX
0€30MMacHOTO UCMOJIb30BaHUS B IOBCEIHEBHON KU3HU;

® CIOJIb30BaTh MPU BBINMOJIHEHUU Y4E€OHBIX 3a/lad HAyYHO-TIOMYJSIPHYIO JIUTEPATYpPy O (U3NYECKUX
SIBIICHUSX, CIIPABOYHbIE MaTepualbl, pecypcbl HTepHeT.

IIpenmeTHbIe pe3yabTaThl 00yueHUs (pU3MKe B OCHOBHOI IIKOJIE MPEICTABJIEHbI B COJEPKAHUM Kypca
1o TeMaM.

Conep:xanue
BBenenne — S5 4
Tema 1. TensioBble siBaenus (25 yaca).

Crpoenue BemiecTBa. TensgoBoe ABWKEHME aTOMOB M MOJeKyl. bpoyHoBckoe asikenue. Huddysus.
B3aumopelicTBie yacTull BemecTBa. Mojenu CTpOEHUs I'a30B, KHUIKOCTEH U TBEPAbIX Tel M OObSICHEHHE
CBOJCTB BellecTBa Ha OCHOBE 3Tux Moxenei. Temnosoe nmwxenue. Temnosoe paBHoBecue. Temneparypa u
ee u3Mmepenue. CBA3b TeMIEPaTypbl CO CPEAHEH CKOPOCTBIO TEIUIOBOIO XaOTUYECKOTO ABWKEHHS YACTHII.
Buytpennss sHeprus. Paborta u teronepenada kak crocoObl H3MEHEHHsI BHYTPEHHEN SHepruu Tena. Busl
TEIUIONEpelau:  TEIUIONPOBOJHOCTh, KOHBEKUMsA, wu3ilydeHue. KommdecTBo TemnoTsl. Y aenbHas
TEIUIOEMKOCTb. 3aKOH COXpaHEHHs OSHEpruM B TEIJIOBBIX Ipoueccax. Heobparumocts mnpoueccoB
remonepenayd. Mcmapenune u  xonaeHcauusa. Hacelmennslii nap. BuaxknocTts Bo3nyxa. Kumnenne.
3aBUCUMOCTb TEMIIEpATypbl KWIIEHUs OT AaBiieHus. I[lnaBneHume u Kpucramnusauus. YJelbHas TEIUIOTa
IUTaBJICHUsT W MapooOpa3oBaHMs. YenbHas TeIuloTa cropanus. Pacder KonuyecTBa TEMJIOTHl MpU
teruiooOMene. IlpuHnunel pa®oThl TemaoBeIX aBurarenei. Ilaposas TypOuHa. /[Burarenb BHYTpPEHHETo
cropanusi. PeaxtuBHbiit nBurarens. KIIJ[ TemnoBoro asuratens. OObscHeHHE yCTpOICTBa M NpHHLUIA
JelcTBUS XonoauiabHUKa. [IpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MAalIMHAX. DKOJOTHYECKUE MPOOIEeMbI
HCII0JIb30BAHNUS TEIUIOBBIX MAIlIMH.
JleMoHCTpanuu:

CxumaeMocTb razoB. Juddysus B ra3zax v )KUAKOCTSX.

Moienb Xa0OTHYECKOT0 ABUKEHUS MOJIeKy. Moieiab OpOyHOBCKOTO JABHKEHHUS.

Coxpanenune oobemMa KHUAKOCTH MpU U3MeHeHHH (opMbl cocya. ClerieHue CBUHIIOBBIX IIMJIMHAPOB.

[IpuHIHMI AENCTBUS TEPMOMETPA.

V3MeHeHre BHYTpEeHHEH SHepruM Tella P COBEPIIEHUH padoThl U MPH TEIIoNepeiaye.
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TGHHOHpOBOHHOCTb Pa3JIMIHBIX MAaTCPHUAJIOB. KOHBGKI_[I/ISI B X KUAKOCTAX M Ira3ax.

Temnonepenaua myrem uznyueHus. CpaBHEHHE yI€IbHBIX TEIJIOEMKOCTEN pPa3JInYHbIX BELECTB SIBICHME
ucnapenus. Kunenue Bojpsl. [IocTOSHCTBO TeMIiepaTypbl KUIIEHUS KUAKOCTU SIBJICHUS IUIaBJICHUS U
KPUCTAJUIM3ALHN

N3mepenue BiIa)xHOCTH BO3lyXa ICUXPOMETPOM WIN TUTPOMETPOM

YCTpONCTBO YETHIPEXTAKTHOTO JIBUraTelsl BHYTPEHHEIr0 CrOpaHus. Y CTPOMCTBO MapoBOil TypOUHBI
Jlabopamopusie pabomul u onvimol

HccenenoBanue n3MeHEHHUS CO BPEMEHEM TEMIIEPATyphl OCTHIBAIOIIEH BOIbL. MI3ydeHue sBieHns
TerI000MeHa

N3mepenue yaenbHoM TeII0eMKOCTH BelecTsalizMepeHne BIaXXHOCTH BO3oyXa

HccnenoBanue 3aBucuMocty 00beMa rasa oT JaBJI€HUs [IPH TOCTOSIHHOM TeMIieparype

Tema 2. DjekTpHYecKHe U MATHUTHBIE siBJeHus (29 yacoB).

OnekTpusanus Tea. JNEKTPUUeCcKui 3apsal. JlBa BUAa 3IEKTPUUYECKUX 3apAloB. B3anmonenicTBue 3apsaoB.
3aKOH COXpAHEHUS JIJIEKTPUUYECKOTO 3apsAna. DJEeKTpuueckoe moJie. JlefcTBHE AIEeKTPUYECKOTO TOJIsl Ha
ANeKTpUYeckue 3apsaael. [IpoBOJHHMKH, AMAIEKTPUKH U TOJXynpoBoaHUKH. KonpeHcartop. OHeprus
ANEKTPUYECKOTO MOoJIsI KOHAeHcaTtopa. [1oCTosAHHBIN anekTpudeckuil TOK. VICTOUHMKM NMOCTOSIHHOTO TOKA.
HevictBua snekTpudeckoro Toka. Cuna Toka. Hampsbkenwe. DIEKTpHUYECKOE  CONMPOTHUBIICHHUE.
DJeKTpuyecKas 1emnb. 3akoH OMa i1 ydacTka 3JeKTpudeckor nenu. [locnenoBaTenbHoe 1 nmapauiesibHOE
COCIMHEHMS TTPOBOIHUKOB. PaboTa M MOIIHOCTB AneKTprueckoro Toka. 3akoH Jxoyns—Jlenna. Hocurenu
ANEKTPUYECKUX 3apsiioOB B METalIax, MOJYNPOBOJHUKAX, JEKTpOJMTaX M razax. [lomynpoBogHMKOBBIE
npubopel. OneIT OpcTena. MarauTHoe 1moJie Toka. B3ammoelcTBre MOCTOSTHHBIX MarHWTOB. MarHuTHOE
nose 3eMiau. DIeKTpOMarHur. J{elicTBre MarHUTHOTO I0JIs1 HA IPOBOJIHUK C TOKOM.

JleMOHCTpanuu:

Onekrpusanus Ten. JlBa pona 3JIeKTpUUECKHUX 3apsa0B

YcTpoicTBO U AeiicTBHE 3IeKTpocKona. [IpoBOIHUKY 1 U30JISITOPBI

DnekTpusanus 4yepe3 BIUsSHUE

[Iepenoc snekTpruyeckoro 3apsja ¢ OJHOIO Tejla Ha IPyroe

3aKOH COXpaHEHMs EKTPUUECKOTo 3apsia. Y CTPOMCTBO KOHAEHcAaTOpa

DHeprus 3apsHKEHHOTO KOHJIEHCATOpa

Hcrounuku noctostHHOro Toka. CoCTaBieHUE 3JIEKTPUUECKON Lenn

DIEKTPUYECKUN TOK B AJIEKTPOIUTAX. DIEKTPOIU3

DNEKTPUYECKUN TOK B MOJYNPOBOJHUKAX. DJIEKTPUUECKUE CBOMCTBA MOIYITPOBOJIHUKOB

DNeKTpUYECKU pa3psij B razax

N3mepenune cuiibl TOKa aMIepMeTpoM

Habmronenne mocTosHCTBa CUITBI TOKA HAa Pa3HBIX Y4acTKaX HEPa3BETBICHHON AIIEKTPUUECKON 1IeMHU
N3mepeHune cuibl TOKa B Pa3BETBICHHOW IEKTPUUECKON Lenu

N3mepenune HanpsKeHHs! BOJIbTMETPOM

N3yuenue 3aBUCUMOCTH 3JEKTPUUYECKOTO CONMPOTHBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IJIOLIATU
MOIMEPEYHOI0 CEUECHHs U MaTepuania. Y IeJIbHOE CONPOTUBIIEHUE

Peocrar u marasuH conpoTUBICHUN

N3mepeHnne HanpsHKeHUH B MOCIEA0BATEIbHON dJIEKTPUUECKON LIETIH

3aBUCHUMOCTb CUJIbI TOKA OT HANPSHKEHUS Ha Y4aCcTKE 3JEKTPUUECKON 1enu

OmneIT OpcTeaa. MarHuTHoOE NoJie TOKa

JleficTBME€ MarHUTHOTO TOJIS HA MPOBOJAHUK C TOKOM. Y CTPOMCTBO 3JI€KTPOABUTATENS

Jlabopamopnvie pabomul u onvimol:

Habmoenue 3neKTpruuecKkoro B3anMOACHCTBHS TEIL.
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COopKa 3IeKTPUUECKO 1eTH U U3MEPEHUE CUIIbI TOKA U HAIIPSDKEHHSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa B IIPOBOJHUKE OT HANPSDKEHUs HA €ro KOHLAX IIPH
IIOCTOSIHHOM COIIPOTUBJICHUHU.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA B DJIEKTPUYECKOW LIENH OT CONPOTUBIICHUS IPU MOCTOSIHHOM
HaIpSKECHUU.

H3ydeHne nociie0BaTeapHOr0 COCANHEHUS MPOBOAHUKOB3ydeHne napamieapHOro COeAMHEHUS
IIPOBOJIHUKOB

N3mepenue conpoTUBIEHUS MPH TOMOIIN aMIIEPMETPA U BOJIBTMETpA

N3yuenne 3aBUCUMOCTH JIEKTPUYECKOTO CONPOTHUBIICHHS MPOBOJHHUKA OT €r0 JUIMHBI, IJIOIAIN
MIOIIEPEYHOI0 CEYEHMS U MaTeprana. Y ICIbHOE CONIPOTUBIICHUE

N3mepenue paboThl U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA

N3yuenune aIeKTpUIeCcKUX CBOMCTB )KUAKOCTEN

H3roTtoBieHne ralbBaHMYECKOTO JIEMEHTA.

N3yuenne B3auMoA€MCTBUS IOCTOSHHBIX MATHUTOB.

HccnepoBanue MarHuTHOTO MOJISL IPSIMOTO TIPOBOJAHMKA M KATYILIKH C TOKOM.

HccnenoBanue sIBIICHNs HAMarHUYMBAHMS JKeJe3a.

N3yuenne npuHuuMIa JeMCTBUS SJIEKTPOMArHUTHOTO pelle

N3yuenune neicTBrUg MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

N3yuenune nmpuHIMIa JEMCTBUS 3JEKTPOABUTATEIS.

Tema 3. CBeroBble siBjieHus ( 7 4acoB)

ONEeKTpOMarHUTHbIE BOJIHBI M WX CBOMCTBA. CKOPOCTh pacHpOCTPAHEHHUs SJIEKTPOMArHUTHBIX BOJIH.

[TpuHIUIIBI paguocBs3u U TeneBUaeHUs. CBET — 3JIEKTpoOMarHuTHas BojHa. [lucnepcusi cBeta. BrnusiHue

ANIEKTPOMAarHUTHBIX H3JIy4EHUH Ha JKUBbIe OpraHu3Mbl. [IpsMonuHeliHOe pacrnpoCTpaHEHHE CBeETa.

OtpaxxeHHe M TPEIOMIICHHE CBETa. 3aKOH OTpaxkeHusi cBera. I[lnockoe 3epkano. JluHza. PokycHoe

paccrosinue JsMH3bl. @Dopmyna nwmH3bl. Onrthyeckas cuwia JuH3bL. [71a3 Kak onTU4YecKas CHUCTEMA.

OnTrueckue mpruOOpPHI.

JleMOHCTpanuu:

Hcrounuku cBerta. [IpsMonuHeiiHOoe pactipocTpaHeHre cBeTa. 3aK0H OTpakeHus cBeTa. Mi3o00pakeHue B

mIockoM 3epkaiie. [Ipenomienue ceera. Xo Jydel B COOMPAOIICH JIMH3E.

Xox mydeii B pacceuBartoiieit muu3e. [lomydenne nzo0paxkenuii ¢ momouisio aunH3 [IpuHmn neicTBus

MIPOEKIIMOHHOTO ammapaTa u (oToarmapara.

Mopnens rnaza. Jucnepcus 6enoro cBeta

[Tonyuenue 6e10ro cBeTa MPH CIOKEHUU CBETa pa3HbIX 11BeToBJ[abopaTopHbie pabOThI U OMBITHI:

N3yuenue sBIEHUS paclipOCTPAHEHHUS CBETA.

HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHHsI OT yIJia afieHus cBeta.M3ydenue cBOMCTB M300paskeHus B

IIJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUS OT yria majeHus ceeta. iaMepenue GpokycHOTo

paccTosiHUs cOOMpPArOIIei JTMH3BI.

[Tonyuenue n300pakeHu ¢ MOMOIIBIO coOuparomeit TnH3bl. Habmtoienue sSBiIeHus AUCTIEPCUH CBETA.
PesepB — 2 yaca
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TemaTuyeckoe NIIAHUPOBaAHHUE.

Howm

ep
/o

KosmmuectBo yacos
HaumenoBanue Coneprxanue yueOHOTO .
o padoueit

paszzeion MaTepuaia
porpaMme

®dusznka — Hayka o mnpupone. HabOmionmenue wu 5
onucanue (¢usndeckux sApieHuil. Dduznyeckue
npubopbl. Ou3nyeckre BEIMUUHBI U UX U3MEPEHUE.
[lorpemHocT  M3MEPEHUM. MexnyHapoaHas
BBenenne cucrema eauHul. DU3NYECKUA SKCIEPUMEHT U
¢usnueckas Tteopusa. dusmueckue mozaenu. Poib
MaTeMaTHKd B pa3Buthuu ¢Gu3nkd. Duszmka wu
TexHuka. Pu3MKa W Pa3BUTHUE MPEACTABICHUNA O
MaTepUaIbHOM MHpE.

Crpoenue BemiecTBa. TerioBoe NBIKEHHE 25
aTOMOB M MOJIEKYJ. bBpOyHOBCKOE JIBUKEHHE.
Hudbdysus. BzaumonelicTBue dYacTWIl BEIIECTBA.
Mojenu CcTpoeHHs Ta30B, >KHAKOCTEH M TBEPIbIX
TeI U OOBSICHEHHE CBOWMCTB BEIECTBA Ha OCHOBE
3TUX Mojeied. TemoBoe IBIKEHHE. TeIioBoe
paBHOBecue. Temneparypa u ee uameperue. Cssb
TeMIEepaTypbl CO CPEIHEW CKOPOCTHhIO TEIMIIOBOIO
Xa0TUYECKOTO JIBXKEHUS YacTull. BHyTpeHHss
sHeprus. PaboTta m Termonepenaya Kak CIOCOOBI
W3MCHEHUS BHYTPEHHEW »JHepruu Tena. Buabl
TeIUIoNepelayu: TEIJIONPOBOJHOCTh, KOHBEKIIHS,
m3nydenue. KonudecTBO  TemioTel.  YaelbHas
TEIUIOEMKOCTb. 3aKOH COXPAaHEHUsS OJHEPruu B
TEIJIOBBIX mpoleccax. HeoOpaTUMOCTh IMpoIieccoB
temionepenayn. HMcmapeHue W KOHJEHcAIuUA.
Haceimennsiit nap. Bnaxxnocts Boznyxa. Kunenwue.
3aBUCHUMOCTb TEMIIEPATyphbl KUIMEHUS OT JIABJICHHUS.
[lnaBnenue u kpucTauM3amnus. YiedbHas TEIioTa
IJIaBJICHUS U TapooOpa3oBaHUs. Y elIbHAS TEIJIOTa
cropanusa. Pacuer KoiauMyecTBa TEIJIOTHI MIPH
teruiooomene.  [IpuHnumer  paboThl  TEIJIOBBIX
nuratenedt.  IlapoBas  TypOuna.  /IBurarens
BHYTPEHHETO CropaHus. PeaKkTHBHBIN JBUTaTeb.
KII] TermoBoro ABUraTess.

TenJioBLIe
SAABJICHHUS.
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OnexTpuzanus Tel. DNEKTPUUYECKUH 3apsi.
[Ba BUA BIEKTPUUECKUX 3apsI0B.
B3aumopneiictBue 3apsiioB. 3aKkOH COXpaHEHUs
NIEKTPUYECKOTO 3apsiaa. OIJEKTPUYECKOE TOJIE.
JleficTBHE NEKTPUYECKOTO I0JIS HA DIIEKTPUYECKUE
3apsiibl. [TpoBoaHuKH, JUDJICKTPUKU u
noaynpoBoaHuKU.  KoHaeHcaTop. DHeprus
3JIEKTPUYECKOTO MOJIA KOHAeHcaTtopa. [locTosTHHbBIN
SJEKTPUYECKUUA TOK. VCTOYHHKM  TOCTOSIHHOTO
Toka. JlelicTBus 3nexTpuyeckoro toka. Cuia Toka.
DNEKTPHYCCKHE 1 Hamnpsbkenune.  DneKTpUyeckoe  COMPOTHUBIICHUE.
MarHuTHbIE Onektpuueckas uenb. 3akoH Owma i y4acTka
SIBJICHUS anexktpuueckod  uenu. [locnenoBarenbHOE U
napajuieIbHOe COSAMHEHUSI TPOBOTHUKOB. Pabota
M MOIIHOCTh JJICKTPHUYECKOTO TOKa. 3aKOH
Hxoyna—JIenna. Hocurenn AJIEKTPUYECKUX
3aps0B B MeTajuiax, MOJTYTIPOBOTHUKAX,
IMEKTpOJIUTax M Tazax. [lomynpoBOJHUKOBEIE
npubopsl. OnbIT Dpcreaa. MarHuTHoe moJie TOKa.
B3anmonerictBue MOCTOSTHHBIX MarHuTOB.
MarautHOE  moJie  3eMyid.  DJIEKTPOMAarHur.
JleficTBMe MarHMTHOrO TOJII Ha MPOBOJHUK C
TOKOM.

29

Mexanudeckoe — aBumkeHne.  OTHOCHUTEIBHOCTh
nBkeHus. Cucrema otcyera. Tpaekropus. IlyTs.
[IpsimonuueiiHoe paBHOMEpHOE JBUKCHHE.
CkopocTb PaBHOMEPHOTO PSIMOJIMHEMHOTO
IBUKEHHS. MeToapl  U3MEPEeHUs  PaCCTOSIHMA,
BpEMEHH U CKOpocTH. HepaBHOMepHOEe ABIKEHUE.
MrHoBeHHass CKOpOCTh. ['paduku 3aBUCHMOCTHU
CeetoBbIe IyTH U CKOPOCTH OT BPEMEHHU. SIBJeHHE MHEPIUU.
SBJICHAN Macca Tena. IDIOTHOCTH BemmecTBa. MeTobl
U3MEpPEHHUs] MacChl U TUIOTHOCTU. B3aumoneiicTue
ten. Cuna. IlpaBuno cnoxenus cun Cua
ynpyroctd. Mertoabl wu3Mmepenus cuibl. Cua
TSKECTH. 3akoH BCEMHUPHOTO TATOTEHUSI.
UckycctBennsle cnyTHuku 3emnn. Bec Tena.
Hesecomocts. Cuna TpeHus. MOMEHT CHIIBL.
VYcnoBust paBHOBecusi peruara. LleHTp Tsbkectu
Tena. Y CIOBHsI paBHOBECHS TeTl.

Peszeps

Peseps Bcero

68
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KaneHaapHo-TemaTMyeckoe nnaHUpoBaHue

No No Tema 3ansaTHA Hunakrtnueckas dopmMma Hata nposenienua ypoka IIpumedanue
YpOKa | ypoka MOJIeNb 00y4EHHs KOHTPOJIst ILian daxT (ncmonb3oBaHKe
BIOAy| IO obopynoanus «Touku
TEME pocTay)
Beenenue (5 yaca)
1 1 [ToBTOpEeHME MaTepuana, N3y4eHHOTO B / Ypok pedaekcun | TemaTudeckuii
Kjacce
2 2 [ToBTOpEeHME MaTepuana, N3y4eHHOTO B 7 Ypok pedaekcun | TemaTudeckuii
Kjacce
3 3 [ToBTOpEeHME MaTepraa, M3y4eHHOTO B / Ypok pedaekcun | TemaTudecKkuii
Kjacce
4 4 [ToBTOpEHUE MaTepualia, H3y4YeHHOTO B 7 Vpoxk pediiexcun | TemaTHUSCKHIA KoMITbIoTEp, MUKPOCKOIT
KJjiacce OMOJTOTHYECKUHT, KarIs
MOJIOKa, pa30aBIEHHOTO
BOJIOM
5 5 CrapToBasi TUarHOCTHKA Ypok TemaTuueckuit
Pa3BUBAIOIIETO
KOHTPOJS
. TemoBble siBjieHust (25 4)
6 1 TemnoBoe asmwxenue. TennosBoe VPOK OTKpBITHS Texyuii JlaGopaTopHbIi
paBHOBecHe. Temmneparypa U CrocoObl ee HOBOTI'O 3HAHUA TCPMOMETP, AATIHK
N3MEPEHUS. TEMIICPATYPBI
7 2 Buyrpennsis sueprusi. Pabora u YPOK OTKpBITHUS Tekymuii Hemonctpanus «3meHenune
TeruIonepeiaya Kak crocoObl H3MEHEHUS HOBOT'O 3HAHUS BryTpenneii sHepruu rena
BHYTPEHHEHN JHEPIUHU Tela. HPH TPEHHUH 1 YAAPE».
JAAaTYUK TCMIICPATYPhI, ABC
JIOCKH, JIB€ CBUHIIOBEIE
IIJIaCTHHKH, MOJIOTOK
8 3 TennonpoBoHOCTS. VPOK OTKPBITHS Texymmuit

HOBOI'O 3HaHHUA
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9 4 KonBexiius, usiydeHue. VPOK OTKPBITHS Texymuit
HOBOI'O 3HAHUA
10 5 OCOOCHHOCTH PA3IUYHBIX CITIOCOOOB VPOK OTKpPBITHS Texymmii JaT4yuk naBnenus,
teronepenayu. [Ipumeps! reroneperauun HOBOI'O 3HAHUS IITaTHB, paboyas EMKOCTB,
B IIPUPOJIE U TEXHUKE TpyOKa, JIMHelKa
11 6 KommuecTBo TemoTsl. EauHuIb! YPpOK OTKpBITUS Texymmii
KOJIMYECTBA TEILIOTHI HOBOI'O 3HAHMS
12 7 VY aenpHas TETUIOEMKOCTh. Pacuer VPOK OTKpBITHSI Texyumii
KOJINYECTBA TEIUIOTHI, HEOOXOUMOTO IJIsT HOBOI'O 3HaHM:A
HarpeBaHMs TeJa WK BBIICISIEMOTO UM TIPU
OXJIaKICHUH
13 8 JI/p Ne 1 «CpaBHEHHE KOJTMIECTB TETLIIOTHI Vpok pedaexcun | TemaTUdecKuit JlaT4uK TeMIIEpaTyphbl,
MIPY CMEIIUBAHUH BOJIBI pa3HOM TEPMOMET], KaJIOPHMETP,
TeMIepaTypb» MEPHBIN MTUIMHAP (MEH3YpKa),
nmabopaTopHBIC CTAKAHBI,
ropstyasi ¥ X0JI0Has BO/Ia
14 9 Torumuso. DHeprust TomumMBa. Y IeIbHas Vpox Texymuii JleMoHCTpaIus
TEIUI0Ta CTOPaHUA Ppa3BUBAIOLICTO «I/I3yquHe mpouecca
KOHTPOJIA KHUIICHUA BOAbD). JATYUK
TEMIIEPATYPhI, HITATUB
YHHBEPCAIBHEIH, KOII0a
CTEKJISTHHAS, CITHPTOBKA,
MOBapEHHAs COJIb
15 10 Pemenue 3a1a4 Ha onpezeeHue Ypok pedhnexcun | TemaTruueckuin
KOJIMYECTBA TEIUIOTHI IIPHU HAIPEBAHUU H
OXJIKJICHUH, CTOPAHUH TOILIMBA
16 11 | 3akoH coXpaHEHHS U MPEBPAIICHHS VPOK OTKPBITHSI Texyumii
3Hep]"I/H/I HOBOI'O 3HAHUSA
17 12| ArperaTHbIe COCTOSHHS BELIECTBA. VPOK OTKPBITHS Texyumii
IImaBiaenue u OTBEPJICBAHHUC HOBOI'O 3HaHUA
KPUCTAJTHICCKUX TEll.
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18 13 I'paduk muaBieHUs ¥ OTBEPACBAHUS VPOK OTKpHITHS Texyumii Hemoncrpanus «Mcnapenue
KPHUCTAJUIMYECKUX TEJ. Y AeIbHas TEIIoTa HOBOT'O 3HAHUA cpTa»: TaTiuK
[IABJICHUAL. TeMIIepaTyphl, IPoOUpKa, JIH-
CTOYKH OyMaru, pe3HKH,
pa3sHbIE CIIUPTHI
19 14 Pemienne 3aa4u Ha IU1aBlIeHUAE U Ypok pednexcun | TemaTndeckuit
OTBEp/ICBaHUE
20 15 Hcnapenwne u konaeHcarus. [lorormienne VPOK OTKpBITHS Texyumii JlemMoHCTpaLys
SHEPruu Ipu UCIIapECHUN )I(I/I)IKOCTeﬁ " HOBOI'O 3HAHUS «Ilormomenne cCBETOBOM
BBIJICTICHHE €€ MPH KOHJICHCAlMu I1apa SHCPTumM». 1Ba NaTIMKa
TEMIIEPATYPHI, JIAMIIA, JIUCT
Oemoit 1 4€pHOU Oymaru,
CKOTY
21 16 Bnaknocts Bo3ayxa. HacelteHHbIii map. VPOK OTKpEITHS Tekymmii JlaT4mK TeMIepaTypebl,
CriocoOsI onpeieieHUs BIaXKHOCTH HOBOT'O 3HAHUA TEPMOMETP, MapiId, CoCyn €
BO3]TyXa. BOZIOM
22 17 | Kunenue. PacueT KOMUYECTBA TEIJIOTHI TP | Y POK OTKPBITHS Texymumit dponTanbHas 1abopaTopHast
r[apoo6pagoBaHHH M KOHJICHCallu1 HOBOI'O 3HAHUA pa60Ta Ne 1.«Onpez[eneHI/Ie
YICTbHOM TEIUIOTHI TUIABIICHUS
JbJa»: TaTYAK TEMIIEPATYPBI,
KaJIOPUMETP, COCY/I C TAFOIHM
JIBJOM, COCY[ C BOJIOH, 3JIEK-
TPOHHBIC BECHI.
®porTansHas 1abopaTopHas
pabota Ne 2. «ObpazoBanue
KPHCTAJIOBY: MUKPOCKOTI,
MpOOHpPKa C HACHIIIIEHHBIM
PacTBOPOM JIByXPOMOBOKHC-
JIOrO aMMOHHS,
23 18 Perienue 3a1a4 Ha pacdeT KOJUYECTBA VYpok pednexcun | TemaTUyecKUi
TETUIOTHI TPU U3MEHEHUH arperaTHbIX
COCTOSIHMI BelIeCTBa U MpU U3MEHEHUHN
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TEMIICPATYpPhbI TBCPAbIX U )KUIKUX TCJI

Pabora raza u mapa npu paciimpeHum. YPOK OTKpBITHS Tekymumii

JIBurarenb BHYTPEHHETO CTOPaHUS HOBOI'O 3HAHUS

[TapoBas TypOuHa. PeakTHBHBII ABUTATENb. YPOK OTKpBITHSI Texymmii Hemonctpanus «3yuenue
HaHpaBHCHI/Iﬂ U JOCTHUKCHUS HayLIHO- HOBOI'O 3HAHUA nmpouecca KMICHUA BOABD):
TEXHUYECKOTO Mporpecca B JATYUK TEMIIEPATYPHI, IITATHB

YHHUBEPCAIBHBIH, K002
CTEKJISTHHASI, CITUPTOBKA,
MOBapeHHasi COJb
JemoHctpanus «3mMeHeHue
JTABJICHUA Ta3a C U3MEHEHHEM
00BEMa MPH MTOCTOSTHHOM
TeMIIepaType»: JaTIhK
JTABJICHUA, JaTINK
TEeMIEepaTypsl, MTATUB, COCY
JUTSL IEMOHCTPAIINHU Ta30BbIX
3aKOHOB, HacOC.
JemoHcTtpanus «3MeHeHue
JTABJICHUA Ta3a C N3MEHEHHEM
TEeMIEepaTypsl MPH
MTOCTOSTHHOM O0BEME»: JaTIhK
JTABJICHUA, JaTINK
TEeMIIEepaTypsl, MTATUB, COCY
JUTSL IEMOHCTPAITAHU Ta30BbIX
3aKOHOB, JIMHEHKA, COCY[ C
BOJOU, CIIUPTOBKA.
Hemonctpauus «3menenue
00BEMa raza ¢ I3MEeHEHUEM
TEeMIepaTypsl MPH
MTOCTOSTHHOM JIaBIICHUM:
JIATYWK JTABJICHUS, TaTUYAK
TEMIIepaTyphl, ITATHB, CO-
CyJl JJIsl AEMOHCTPAIIHH

COBCPHICHCTBOBAHUHU U CO3aHUH HOBBIX
BHUI0B TCIIJIOBBIX MAIlIMH
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ra3oBbIX 3aKOHOB, JINHEHKA,
COCYJl C BOJIOM, CIIMPTOBKA

26 21 KIIJ] remmossix purateineii. CriocoOsbl VPOK OTKpBITHS Texymmii
yBenuuenus: KII/] TernnoBeix MammH HOBOT'0 3HaHHS

27 22 | TlpeoOpa3oBaHusi JHEPTHH B TETIOBBIX VPOK OTKPBITHS Texkyumii
mammnHax. Permenne 3a1aq HOBOT'O 3HAHHS

28 23 Permrenne 3amau Ha remy: KITJ/I TeruioBsix Vpok pedaexcun | TemaTUudeckuit
nsurareneil. CnnocoOwl yBenuuenust KI1J{
TEIJIOBBIX MAIITHH

29 24 [ToBTOpenue. Pemenue 3amad. Vpok pepnexcun | TemaTuueckuit

30 25 | KourpoubHasi paGora Ne 1 Ha remy: Ypok Tematnueckuit
TenyoBbie sIBJIEHUS Pa3BUBAIOIICTO

KOHTPOJISA
2. DJIeKTpHYeCKHe M MAarHUTHBbIE siBJeHus (29 )

31 1 DJeKTpu3aIus Teil. DICKTPUUECKHI 3aps/I. YPOK OTKpPBITHS Texymmit
JIBa poja 2JIEKTPUICCKUX 3apsiIOB HOBOI'O 3HAHMS

32 2 Dnekrpockoin. BzaumoneiicrBue VPOK OTKpBITHS Texyrmuit
IEKTPUICCKHUX 3aPSAA0B. DJICKTPHUECKOE HOBOI'O 3HAHUS
noJie. JleicTBUE IIEKTPUIYECKOTO TOJISL.

33 3 CrpoeHre aTOMOB. 3aKOH COXpaHCHHS VPOK OTKpHITHSI Texymmuit
aNIeKTpUYecKoro 3apsa. O0bsicHEeHUE HOBOI'O 3HAHHS
AIIEKTPUICCKHUX ABJICHUI

34 4 [TpOBOHUKH U MTOJTYIPOBOIHUKH, VPOK OTKpBITHSI Texymmuit
I[I/IS_]'[CKTpI/IKI/I, HOBOI'O 3HAHUA

35 S DnekTpuyecKuii TOK. ICTOUHHKH TOKA. VPOK OTKpBITHSI Texymmuit
Jle#icTBHE IEKTPUYCCKOTO TOKA HOBOI'O 3HaHUs

36 6 DeKkTpuvecKast Ielb U €¢ COCTaBHbIC VPOK OTKPBITHS Texyumii

yactu. Hanpasnenwue Toka. [Ipaktukym -
«Cbopka mpocTeueit 3MeKTpUuIecKoit
LTI

HOBOI'O 3HAHUA
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37 7 Cuia Toka. AMIiepmerp. VPOK OTKpBITHS Texyumii
HOBOI'O 3HAHUA
38 8 JI/p Ne 2 «Coopka 3J1eKTpHYecKOii memnu VYpok pedpaexcun | TemaTHuecKuit JaTuMK TOKa, aMIIEPMETP
U U3MepeHHe CHIIbI TOKa» JBYXIPEENbHBIN, HCTOYHHK
UTaHus, KOMIIJICKT
IPOBOJIOB, PE3UCTOPHI, KIIOY
39 9 Hamnpsoxenue. BoasTmeTp. VPOK OTKPBITHS Texymuii
HOBOI'O 3HAHUA

40 10 | JI/p Ne 3 «COopKa 3JeKTPHYECKOI Henu Vpok pedutekcun | TemaTuueckuii JlaTunK HaNpsSKEHHs, BOJBT-

M U3MEpPEeHUE HANPSKEHUD METp JBYXIPEACIbHbIN,
HNCTOYHHUK ITUTAaHUS, KOMIIJICKT
MIPOBOJIOB, PE3UCTOPHI,
KITFOY

41 11 | IIpakTukym VPOK OTKpPBITHS Texyumii
3aBUCHMOCTD CHJIbI TOKA OT HAIIPSKEHUSI. HOBOI'O 3HaHH:

42 12 DJIEKTPUYECKOE COTPOTUBIICHHE VPOK OTKpEITHUS Texymuii JleMoHCTpamus
MMPOBOJHHKOB Pacuet COIIPOTUBJICHUS HOBOTI'O 3HAHUA «I/ICCHC,Z[OBaHI/Ie 3aBUCHUMOCTHU
MIPOBOJIHUKOB. Y IEJIbHOE CONPOTUBIICHUE. CHJIBI TOKA B IIDOBOJHUKE
PGOCTaTBI OT HaIIPsDKEHUA» . JaTUHUK

TOKa, JaTYUK HAIIPSIKCHU A,
PE3UCTOp, PEOCTAT, HCTOUHHK
IUTaHUA, KOMIIJICKT
IIPOBOIOB, KIIFOY
43 13 3akoH OMa Jij1sl yuacTKa [enu VPOK OTKpBITHSI Texymmuii
HOBOI'O 3HAHUA

44 14 JI/p Ne 4 «Onpenenenne cOnpoTHBIEHHUS VYpok pednexcun | TemaTHyecKui JlaTuMK TOKa, JaTYUK
MPOBOAHUKA MPH MOMOIIH aMIlepMeTpa 1 HanpsLKEHUs, aMIIEpMETP
BOJILTMETPA» ABYXHPEACTbHBIH, BONLTMETP

JBYXTPENENbHBIN, PE3UCTOPBI,
HCTOYHUK ITMTAaHUA, KOMIIJICKT
IIPOBOAOB, KJIKOY

45 15 Pemenue 3a1a4 Ha MprMEHEHUE 3aKOHA Ypok pedhnekcun | TemaTuuecKuii

Owma jiyIst yqacTKa Heru
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46 16 ITocaenoBarensHOE COENMHEHNE VPOK OTKpHITHS Texyumii JlaTuMK TOKa, JaTYUK
HpOBO JHHUKOB. HpaKTI/IKYM «I/IqueHHe HOBOI'O 3HAHUS HaIIPAKCHUA, aMIICPMETP
OCJIEAOBATENBHOTO COCAUHEHUA HBYXHPCJICHBHBHEI, BOJIBTMETP
HpOBO}IHI/IKOB» JABYXIIPCACIbHBIN, PE3UCTOPHI,
HUCTOYHHK ITHTaHUA, KOMIIJICKT
IIPOBOAOB, KIITOY
47 17 [TapannensHO€ COETMHEHNE MPOBOTHUKOB. YPOK OTKpPBITHUS Texymmii JlaTumk Toka, naTuYuK
[Ipaktukym «M3ydenue napamuieabHOro HOBOI'O 3HaHMS HAIpsDKCHUSI, aMIICPMETP
COEIMHEHUS IPOBOTHUKOBY HBYXHPCJICHBHBHEI, BOJIBTMETP
JABYXIIPEACIBbHBIN, PE3UCTOPHI,
HNCTOYHHUK ITHTaHHUA, KOMIIJICKT
IIPOBOAOB, KIIHOY
48 18 Pemenne 3amaq Ypok pednexcun | TemaTnuecKuin
49 19 PaboTa 1 MOIIIHOCTB DJIEKTPUYECKOTO TOKA VY pOK OTKpPBITHS Texkymmii
HOBOI'O 3HAHUA
50 20 | JI/p Ne 5 «Mzmepenune paGoThl U Vpok pedaexcun | TemaTudueckuit JlaTumK TOKa, MATYMK
MOIIHOCTH 3JIEKTPHUYECKOI0 TOKA) HaPSIKEHNS, AMIEPMET
JBYXIIPEAEIBHBINA, BOIBTMETP
JBYXIIPEIENbHBIN, TaMIIOYKA,
HUCTOYHHUK ITUTAaHHUA, KOMIIJICKT
MPOBOJIOB, KITFOY
ol 21 | Kongencarop VPOK OTKpBITHS Texyumii
HOBOI'O 3HAHUSA
92 22 JlaMribl HaKaJIMBaHUS. DJIEKTPUUECKUE VY pOK OTKpBITHS Texyuwii
HarpeBaTenbHbIe TPrOOphl. KopoTkoe HOBOT'O 3HAHHA
3ambikaHue. [Ipegoxpanurenu
53 23 [ToBTOpUTEIEHO-0000MIAOIINIT YPOK IO Ypok pedhnexcun | TeMaTUUECKUI
TeMe «DJEKTPUUECKUE SIBICHUS
54 24 KounrpoJsibHasi pa6oTa no teme Ne 2 VYpoxk TeMaTuyecKuii
«JJIeKTpUYeCKHUe SIBJICHHU) pa3BUBAIOIICTO
KOHTPOJIA
55 25 OmneIT OpcTena. MarHuTHOE 10JIe MPSIMOTO YPOK OTKpBITHS Texymmit
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TOKa. MarunuTHEIC IMHUHA

HOBOI'O 3HAHU

56 26 MarauTHO€ 1oJie KaTYIIKHA C TOKOM. YPOK OTKpBITHS Tekymumii Hemonctparnus «M3mepenne
BHGKTpOMaI‘HI/ITI)L HOBOI'O 3HAHUA I10JI1 ITIOCTOSAHHOI'O MarHuTa):
JI/p Ne 6 «MccienoBanne MarHuTHOT 0 JIQTHUK MATHUTHOTO MO,
M0JIsl MPSIMOT0 MPOBOJIHUKA M KATYIIKH C TIOCTOAHHBIN MarHIT
TOKOM» (COOPKA 1IeKTPOMATHUTA Tiosocoson
HUCIIbITAHUE ero AeHCTBUA)

57 27 ITocrostHubIe MarHuThl. B3auMoaelicTBue VPOK OTKpEITHUS Texymuii JlaT4uK MATHUTHOT'O MOJIS,
MOCTOSIHHBIX MArHUTOB. MarHuTHoe noJje HOBOI'O 3HAHMS HOCTOHHHI:Iﬁ MarHut
SeMnn [IOJIOCOBOM, JTUHENKA

HU3MCPUTECIIbHAA

58 28 | JleiicTBHE MarHMUTHOTO TOJISt HA TIPOBOIHHUK VPOK OTKpBITHS Texyruit
C TOKOM. DJIEKTPUYECKUI ABUTATEb. HOBOT'0 3HAHHS

59 29 Pemenne 3anay o teme « MarHuTHBIE Ypok pednexcun | TemaTudecKui
SIBJICHUS»

3. DJIeKTpOMAarHUTHBIE KoJieOaHust M BOJIHbI. ['eoMeTpuueckas ontuka (7 1)

60 1 CBer — AeKTpOMarHuTHasi BOJIHA. Ypok otkpeiTis | TeMaTHYeCKUi
Onrtuueckue siBieHus. [Ipsmonunerinoe HOBOI'O 3HAHUS
pacnpoctpanenue cBera. Tenb. [lonyreHs.

ConHeuHble U JTyHHbIE 3aTMEHHUS

61 2 3akoH oTpaxkeHus cBerta. Ilnockoe 3epkaio. Ypok otkpeiTEsa | TeMaTHyecKun
[TpuHIMIBI TOCTPOEHUS N300paKEHUS U HOBOT'O 3HAHHA
00JacTu BUJUMOCTH.

62 3 IIpenomnenue cera. [Ipusma. Ypok otkpeiTast | TeMaTHYeCcKUM OcBeTuTenb ¢ UCTOYHUKOM
JlaGopaTtopHsiii onbIT «MccnenoBanue HOBOT'O 3HAHUS cBera Ha 3,5 B, MCTOUHMK
3aBHCUMOCTH yIJjIa IPEJIOMJICHUS OT yIja IINTaHUs, KOMIIICKT
nageHus IMpOBOAOB, LICICBAA

nmuadparma

63 4 Cobuparomue 1 paccerBaroOIINe TUH3BI. Vpok otkpeiTust | TeMaTHdecKuit OCBETHTENb C HCTOUHHKOM

dokycHOe paccTosiHuE TUH3bl. OnTHYecKas
cuina muH3bL. [locTpoeHune n3o0paxenuil B

HOBOI'O 3HAHUSA

cBera Ha 3,5 B, nctoyHnK
MU TAHUS, KOMITJIEKT
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TOHKUX JMH3ax. DopMyia TOHKOH JINH3BI

MIPOBOJIOB, IIIEIEBas
nmuadparma, SKpaH CTaJIbHOM,
HaIpaBJISIoNIas ¢
HU3MEPUTENBHON 1IKaJIOM,
coOuparoIue JINH3bI,
PacceuBaromas nuH3a, ciai
«Mopuenb npeamera» B
pentepe

64 JI/p Ne 7 «JIlosryuyeHue u300pakeHus ¢ TemaTnuecknii TemaTnueck OcCBETUTEND C HICTOYHUKOM
NOMOLILIO COOMPAIONIEii JIMH3bI. uit ceera Ha 3,5 B, ncrounnk
HN3mepenue (pOKYyCHOT0 paccTOSTHUS [UTaHUs1, KOMIUICKT TIPOBOAOB,
JIMH3BDY mesneBas quadparma, momymu-
JIMHAP, IJIaHIICT Ha IMTJIOTHOM
JIUCTE C KPYTOBBIM
TPaHCIIOPTHPOM
65 KonTpoabHast padora Ne 4 no teme Temarnueckunii
«['eomeTpuuyeckasi ONTHUKA»
66 AHanmu3 KOHTPOJBHOM paboThl, paboTa Hax | Ypok pediexcun | TemaTHueckuit
omuOKamMu
67 Peseps Vpok pediexcun Texymmuit
68 Peszepn Ypok pednexcun Texymmii
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Y4edHo-MeTOIMYECKOE 00ecnieueHre 00Pa30BaTeIbLHOI0 NpoLecca

1. Jlutepartypa Juis yuntens (OCHOBHas):

- KoHTponbsHBIE U camocToATeNbHEIE paboTH 1o (usnke. 8 knacc: k yueOHuky A.B. Ilepeiknna «Pusnka. 8
KJIace»

/O.W. T'pomriieBa. — 2-¢ usn., - M.: M3natenscTBo «OK3amen», 2016.

- IlpumepHas mporpamMMa OCHOBHOro o0miero oOpasoBanusi mo ¢usuke (MO P®D) cOopHuK
HOPMATHUBHBIXIOKYMEHTOB, (pusnka. M.J/Ipoda, 2015.
- [IpumepHbIe mporpamMmel 10 yueOHbIM TpenmeraM. Ousnka. 7 — 9 Kimacchl: IpoekT. — M.:
[poceemenne, 2011.(CtanaapTsl BTOPOTO MOKOJICHUS).
- Paboumne nporpammel 1o ¢usmke. 7 — 11 kmaccel / ABT.-coct. B.A. IlonoBa. — 2-e u3n., - M.:
[Tnanera, 2013.(O0pa3oBaTeabHbINA CTAHIAPT).
- COopHHK 3amad 1o ¢usznke s 7 —9 KiaccoB 00pazoBaTeNbHBIX  yupexkaeHuit  /B. U.
Jlyxamuk,E.B. UBanoBa. — 21-e uzn. — M.: [IpocBemenue, 2007.
- Coopnuk 3ama4 1o ¢usuke: 7-9 ki1.: Kk yueOnukam A.B. Ilepoimikuna u ap. «Pusuka. 7 kiace», «Pusuka. 8
KJIace»,
«®Dusnka. 9 kmace» [ A.B. Iépeimkun; Coct. H.B. ®unonosuy. — M.: M3patensctBo «Dx3ameny, 2008.

- ®wusuka. 8 ki1.: yuyeOHUK a1 0OIIeo0pazoBaTenbHbIX yupexaeauit /A.B. Ilepoimkun. — 14-e uzm., M.:
Hpoda,2014.
JononHutenbHas:

- Tenpemmreitn JI.3., Kupuk JI.A., I'enbdrar MU.M.. 3agaun o pusmke ¢ npuMepamu pemieHui. 7 — 9

kiaccel. [Togpen. B.A. Opnora. — M.: Unekca, 2005.

- KouTponbHo-u3meputensubie MaTepranbl. ®usuka: 8 kinace /Coct. H.U. 3opun. — M.: BAKO,2012.

- COOpHUK KayeCTBEHHBIX 3a1a4 1Mo ¢u3uKke: mist 7 — 9 KiI. obureobpasosar. yupexaennii / A.E. Mapon, E.A.
Mapon.

— M.: lNMpocseuweHmne, 2006.

- ®msuka. 8 kmacc: yueOHo-meroanveckoe nocooue / A.E. Mapon, E.A. Mapon. — 5-¢ u3n.,
crepeotuni. — M.:apoda,2007.
WNHTepHeT-pecypcbi:

http://school-
collection.edu.ru
http://www.class-

fizika.narod.ru/

2. Jlutepatypa 1t 00y4aromuxcs(OCHOBHAs):
- O@wusuka. 8 xi.: yueOHUK ans obmieoOpazoBaTenbHBIX yupexaennit /A.B. Ilepprmkuna. — 14-e uzn., M.:

Hpoda,2014.

- COopHuK 3amad 1o ¢usuke s 7 -9 KimaccoB o0pa3zoBaTeNbHBIX  yupexkaeHuil  /B. .
Jlykammk, E.B. BanoBa. — 21-e uzn. — M.: [Ipocemenue, 2007.

JononHutenbHas:

- CoOopHuk 3anay4 o ¢pusuke: 7-9 ki.: kK yueOnukam A.B. Ileppimkuna u ap. «Pusuka. 7 kiacey, «Pusuka. 8
KJIace»,
«®dusmka. 9 knacc» / A.B. MépbiwkuH; Coct. H.B. dunoHosuy. — M.: N3a4aTenbCTBO «IK3aMeH»,
2008.UHTepHeT-pecypCbl:

http://school-
collection.edu.ru
http://www.class-

fizika.narod.ru/
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