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PABOYAS ITPOI'PAMMA

8 kiace
HOpMaTI/IBHLIMI/I JIORyMeHTaMI/I OJIs1 COCTABJICHUSA paﬁoqeifl HpOFpaMMLI ABJIAKOTCHA:

e basucHbli y4eOHBINM IIaH 00IIE00pa3oBaTEeNIbHBIX yupexkaeHui Poccuiickoit denepannw,
YTBEPKJICHHBIN MTpuka3zoM MunoOpa3zoBanust PO Nel312 ot 09.03.2004;

o ®denepanbHbIi  KOMIIOHEHT TOCYAApCTBEHHOrO0  CTaHgapra oOmero oOpa3oBaHuS,
yrBep)aeHHBI MO P® ot 05.03.2004 Ne1089

e [lpumepHble mporpaMMbl, CO3/JaHHBIE Ha OCHOBE  (pelepaJbHOrO0  KOMIIOHEHTa
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaH1aPTa;

e denepanbHblil IEpeUYeHb Y4EOHUKOB, PEKOMEHIOBAHHBIX (JOMYLIEHHBIX) K UCIIOJIb30BAHUIO
B 00pa3oBaTeIbHOM Ipoliecce B 00pa30BaTEIbHBIX YUPEKICHUIX, PEATU3YIOIIUX TPOrpaMMBbl 0OIIET0
obpazoBanus («BectHuk oopazoanus» Ne 4 2009 r.)

e TpeGoBaHuss K OCHAIEHHWIO O00pa30OBaTENbHOrO IMpolecca B  COOTBETCTBUU  C
CoJIepKaTeIbHBIM HAMOJIHEHUEM y4eOHBIX MpeaIMeToB (herepaabHOro KOMIIOHEHTA TOCYJ1apCTBEHHOTO

00pa30BaTENILHOrO CTaHIapTa.
YMK

VYyeOnuk, BKItOUeHHBIH B DenepanbHblii niepedeHsb — [lepvuiuxurn A.B. dusuka-8 — M.: Jlpoda,
2007.

IMosicHuTeIbHAS 3anMKMCcKa K padoyeii mporpamMme 6a30BOro u3yueHusi puznkm.
8 kiacc.
PaGouas mporpamma 6a30Boro u3y4deHus (PU3MKH COCTaBlieHa B TIOJHOM COOTBETCTBHU C

TpeOOBaHUSMU (eIePATHLHOTO KOMIIOHEHTa O0pa30BaTeNBHOTO CTaHmapra 1o Qusuke (0a30BbIi
YpOBEHB) Ha OCHOBE MPUMEPHOIN MpOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus no ¢usuke (6a30BbIi
YPOBEHb).

[Tporpammoii st 8 kinacca npeaycmarpuBaercss okoio 30% yueOHOro BpeMeHH OTBOJIUTH Ha
IpakTH4YecKue (OpMbl 3aHATHUH, BBINOJHEHHE (POHTAIBHBIX W JIAOOPATOPHBIX pPAalOT; peleHue
Ka4eCTBEHHBIX, KOJMYECTBEHHBIX M JKCIIEPUMEHTAIBHBIX 3a/a4; MPOBEICHHE IKCKypcwidi. Bce 310
MO3BOJIIET OT 3HAHWUW O MPUMEHEHHSIX (PU3NYECKUX SBICHUN Ha MPAKTHUKE U MPUHIUNA JEHCTBUS
KOHKPETHBIX TEXHHYECKHX YCTAaHOBOK IMEPEUTH K MOHMMAHHUIO pONU (PU3MKU B PEIICHUU TEXHHUKO-
SKOHOMHMYECKUX M IKOJOTHYECKHX MPOoOJeM, He TOJIbKO /JaBaTh 3HAHUS, HO U BhIpaOATHIBATh YMEHUS
UX MPUMEHSTH, Pa3BUBATh TBOPUYECTBO YUAIUXCS.

H3yuenue gusuxu Ha yposHe OCHOBHO20 00Ujeco 0OpPA308aHUS HANPABGIEHO HA OOCMUNCEHUE
Ce0yIoUWUX Ueaeu:

e OCBOEGHHE 3HAHMH O METOJlaX HAy4yHOTO IO3HAHUSA MPHUPOJIbI; COBPEMEHHON (U3NUYECKOM
KapTUHE MHpa: CBOWCTBAaX BEIIECTBA M IOJIA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
JUHAMUYECKUX U CTAaTUCTUYECKHMX 3aKOHAX MPUPOIbI, IEMEHTAPHBIX YacTUIaX U (yHIaMEHTAIbHBIX
B3aMMOJICHCTBUX, CTPOEHUHU U 3BOJIOLMU BceneHHoil; 3HaKOMCTBO C OCHOBaMHU (PyHJaMEHTaJbHBIX
¢u3MUecKUX  TEOpHil:  KIACCHMYECKOM  MEXaHHMKH,  MOJEKYJIIPHO-KMHETHYECKOM  TeopHH,
TEPMOJIMHAMUKH, KJIACCUYECKOHN IEKTPOJANHAMHUKH;

e OBJIaJIeHHe YMEHHMSAMM MPOBOJUTH HAOIOIEHUS, IJIAHUPOBATh U BBINOIHSITH SKCIIEPUMEHTHI,
o0OpabaTbIBaTh pe3yabTaTbl M3MEPEHMI, BBIIBUTATh TUIIOTE3bl M CTPOUTH MOJEIH, YCTAHABIMBATh
TPaHULbI UX IPUMEHUMOCTH;

e IPMMEHEeHHe 3HAHMI 10 (Qu3UKe Ui OOBSCHEHUS SBICHUHA NMPHUPOJIBI, CBOMCTB BEILIECTBA,
INPUHLUIIOB PA0OTHl TEXHUYECKUX YCTPOWCTB, pELIEHUS (U3NYECKUX 3a/ad, CaMOCTOSTEIbHOIO
npruoOpeTeHusl U OLEHKH JOCTOBEPHOCTH HOBOM MHGpOpMalLuu (PU3UYECKOTO COJEpKAHUA,



UCITIOJIb30BaHUSI COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTMHA Ui TIOMCKA, TepepadoOTKu |
npeabABICHHS YUeOHOH U HAyYHO-TIONYJISIPHONW HHPOPMALIUU 110 (PHU3HKE;

e pa3BHTHe MO3HABATEJbHbIX HHTEPECOB, HHTE/LUIEKTYAJIbHBIX H TBOPUYECKHX CIIOCOOHOCTEMH
B Ipolecce pemeHus (GU3N4ecKux 3amad MW CaMOCTOSTEIBHOTO IMPHOOPETEHHsS HOBBIX 3HAHH,
BBITIOJIHEHUSI AKCIIEPUMEHTAILHBIX HCCIIEIOBAaHMMA, IMOATOTOBKH JOKJIAJ0B, pedepaToB U IPYrHX
TBOPUYECKUX padoT;

e BOCIIUTAHHE JyXa COTPYJHHYECTBA B TIPOIECCE COBMECTHOTO BBINOJHEHHS 3ajad,
YBOKUTEIBHOTO OTHOIIEHHWS K MHEHHIO ONIMOHEHTa, OOOCHOBAHHOCTH BBICKA3bIBAEMOM IO3UIIHH,
TOTOBHOCTH K MOPAIbHO-3TUYECKOW OIIEHKE HCIIOIb30BAHMS HAYYHBIX IOCTHIKCHHUH, YBaXKCHUS K
TBOpIIAM HAyKH W TEXHHKH, 00ECHEUMBAIONIMM BEAYIIYIO POJb (PU3UKU B CO3AAHUU COBPEMEHHOTO
MHpa TeXHHUKH;

® HCNOJIb30BaHME TPHOOPETEHHBIX 3HAHWNA W YMeHWIl JUIS pEleHHs MPAKTUYECKHX,
KM3HEHHBIX 3aj[ad, pPAalMOHAIGHOTO NPHUPOJONOIb30BAaHUS W 3alIUTHl OKPYXAIOUIEH Cpeipl,
obecrieueHns 6€30IaCHOCTH KU3HEAEATEILHOCTU YeJIOBEKA U O0IIECTBA.

[Iporpamma mnpemycmarpuBaeT (HOPMHPOBAHHE Y LIKOJIBHUKOB OOIMIEy4eOHBIX YMEHUH U
HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIBHOCTU U KIIOYEBBIX KOMIETEHIIMI. B 3TOM HanpaBieHnu
HNPUOPHUTETAMH ISl IIKOJIBHOTO Kypca (PU3HMKM Ha Tare CpeIHero (IIOTHOT0) 00pa30BaHMS SBIISIOTCS:

Ilosnasamenvuas 0essmenbHOCMb.

— MCIOJIb30BaHKE JUIS IO3HAHUS OKPY)KAIOIIEro MUPa Pa3IMYHbIX €CTECTBEHHOHAYYHBIX
METOJI0B: HaOII0eHNE, U3MEPEHNUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE;

— (popmupoBanue ymMeHHl pa3nuyarh GaKThl, TUTIOTE3bl, IPUYKHBI, CIEACTBUS, JOKA3aTEIbCTBA,
3aKOHBI, TEOPHUH;

— OBJIAJICHUE aJICKBAaTHBIMHU CIIOCO0AMU PEIICHNS TEOPETUUECKUX M KCIICPUMEHTAIbHBIX 3a/1a4;

— MIPUOOPETEHHE OTIBITA BBIABM)KCHUS TUIIOTE3 JJ1s1 OOBSICHEHHS U3BECTHBIX (DAKTOB H
9KCIIEPUMEHTAIBHON IPOBEPKH BBIJIBUTAEMBIX THITOTE3.

Hngpopmayuonno-koMMyHUKAMUBHAS 0eaMeNbHOCTb!

- BJIaJICHUE MOHOJIOTHYECKOH U TMATOTUYECKON PEUbl0, Pa3BUTHE CIIOCOOHOCTH MOHUMATh
TOYKY 3peHHS COOECeTHIKA M TPU3HABATh MPABO HA NHOE MHEHUE;

— MCII0JIb30BaHME JJIsl PEIIeHUs TO3HABAaTEeIbHBIX 1 KOMMYHUKATHUBHBIX 3a/1a4 Pa3InYHbIX
MCTOYHUKOB HH()OPMAITHH.

Pegnexcusnasn oesmenvrnocmy: B1ajleHe HaBbIKaMU KOHTPOJISI U OLIEHKU CBOEH IS TETbHOCTH,
YMEHHUEM TPENIBUACTH BO3MOXKHBIE PE3yIbTAThl CBOUX JCHCTBHIA:

— opraHusanus yueOHOM NesITeIbHOCTH: TOCTaHOBKA LeJIH, INIAHUPOBAHUE, ONpeieTIeHHe
ONITUMAIIEHOTO COOTHOIIIEHHUSI LIEJTH U CPEJICTB.

B pesynbrare uzyuenus pusnku Ha 6a30BOM ypOBHE YUEHHK 8 Kilacca JOJKEH:

3HATH/MOHUMATD:

e cmblen nonamui: Gpusnyeckoe siBIeHUE, (hu3nyeckasi BeIMUMHA, MOJIeNb, TUIIOTE3a, IPUHIUII,
HIOCTYJIAT, TEOPHS], B3aUMOAEHCTBHE, IEKTPOMAarHUTHOE 0JIe, aTOM, aTOMHOE SIJIPO,

® cMbICl hu3uYecKuX eenuyun: BHYTPEHHSSI SHEPTHs, CPEAHssI KUHETHUECKash SHEPrusl YaCTHIL
BEIIECTBA, a0COJIOTHAs TeMIeparypa, KOJMYECTBO TEIUIOTHI, YJAENbHAas TEIIOEMKOCTb, yIeIbHas
TEII0OTa NapooOpa3oBaHMsA, yJelbHAs TeIUIOTa IIJIaBJIEHUs, YylelbHas TeIJioTa CropaHwus,
JJIEMEHTAPHBIN DJEKTPUYESCKAN 3apsill, CHja DJIEKTPHUECKOTO TOKa, JIJIEKTPHUYECKOe HampsHKeHUe,
JNEKTPUUECKOE COMPOTHUBICHHE, MArHUTHBIA MOTOK, WHAYKIHMS MarHUTHOTO TOJs, IOKa3aTelb
NIPEJIOMIICHUS, ONTHYECKAst CHJIA JINH3HI;

e cmbicl  pu3uuecKux 3aKOH06, NPUHUUNOE u nocmynamoe ((HOpMyIUPOBKA, TIPAHUIIBI
NPUMEHUMOCTH): 3aKOHBI COXPaHEHHs DHEPTUU M DJICKTPUYECKOTO 3apsna, 3akoH KyrnoHa, 3akoH
Jlxoyns—Jlenna, 3aKOH JIEKTPOMAarHUTHON MHIYKIIMH, 3aKOHBI OTPaXXEHUS U TPEJIOMIICHHUS CBETA.

® K110 POCCUIICKUX U 3aPYOeHCHBIX YUeHbIX, OKA3ABIINX HANOOJIbIEe BIMSHUE HA PA3BHTHE
bu3uKy;

yMeThb:

® ORUCBIBAMD U 0DOBACHAMD pe3yibmantbl Hab00e Ul u IKCnepumenmaoe: 6pOYHOBCKOC
ABVOKCHUC, DJICKTPU3alUd TCJI IIPU UX KOHTAKTE, BSaHMOHeﬁCTBHe IMPOBOAHUKOB C TOKOM; JIeficTBHE



MarHMUTHOTO TOJS HAa IPOBOAHUK C TOKOM; 3aBUCHUMOCTb CONPOTHUBIIEHUS IOJIYIIPOBOJHUKOB OT
TEMIEPATYPbI U OCBEIIECHHUS;

® npUEOOUmMb NPUMEPLL ONBLIMOG, UNTIOCHPUPYIOUIUX, YMO HAOIIOJCHUS WM SKCIEPUMEHT
CILy>KaT OCHOBOM ISl BBIIBM)KEHUS TUIIOTE3 M IIOCTPOEHUSI HAYYHBIX TEOPUI; SKCIIEPUMEHT IIO3BOJISET
IPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hM3MUYECKas TEOPUs AAE€T BO3MOXKHOCTb OOBSICHATh
SABIICHUSI TIPUPOJBI W HaydHble (aKThl; (u3nyeckass TEOpUs TO3BOJISIET TPEACKA3bIBaTh €lle
HEU3BECTHBIE SIBJICHHUS U MX OCOOCHHOCTH; NPU OOBACHEHUM HPUPOAHBIX SBICHUH MCHOJIB3YHOTCA
¢du3nveckrue MOJENH; OJMH U TOT K€ MPUPOJHBIA O0BEKT HITH SIBIIEHHE MOXKHO HCCIIEZI0BAaTh HA OCHOBE
UCIIOJIb30BAaHUS PAa3HbIX MOJIENIEH; 3aKOHBI (PU3UKU U (PU3MUECKUE TEOPUU UMEIOT CBOU OIpEICIIEHHbIE
IpaHuLbl IPUMEHUMOCTH;

* OnUCHIEAMbHYHOAMEHMATTHHBICONbINbL, OKA3AGUILECYUIECHIEEHHOCETUAHUCHA PA3GUMUEePUSUKLL;

® NPUMEHAMb NOTYYEHHbIE 3HAHUA 014 PeUleHUs PU3UYECKUX 3a0au;

e onpedenamp Xapakrep GU3NYECKOro Mpolecca no rpaduky, Tadiauue;

® uzmMepaAmdp BIAXKHOCTb BO3/1yXa, YAEIbHYIO TEIJIOEMKOCTb BEIIECTBA, YAEIbHYIO TEIJIOTY
IUIABJICHUS JIbJIA, CUILY TOKA, HANIPSDKEHHE, JIEKTPUUECKOE COIPOTUBIIEHHUE, ONITUYECKYIO CUITY JIMH3BI,

® npedcmagnamy pe3ylbTaThl U3MEPEHHUH C YU€TOM MX IOTIPEIIHOCTEH;

® HpUEOOUmMs NpPUMEPLl NPAKMUUECKO20 NPUMEHEHUA (Qu3uuecKux 3HAHUI: 3aKOHOB
TEPMOJIMHAMMKH U 3JICKTPOJNHAMUKH B SHEPI€TUKE;

® GOCHpUHUMAMb U HA OCHOBE NOJIYYEHHHLIX 3HAHUNL CAMOCHOAMENbHO OUEHUBANDb
uHpopMaLuIo, coeprkallytocs B cooduieHnax CMU, HayuyHO-TIONMYJISPHBIX CTAaThsX;

® ucnonv306ams HOBblE HMH(POPMALMOHHBIE TEXHOJOTHMHM [UId IIOMCKA, O0O0paboTKu H
npeabaBIeHUS HHPOPMALUK 10 (pHU3HKe B KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsax (cetu MHTEepHeT);

HCI0JIb30BATH NPHOOPeTeHHbIe 3HAHUSA U YMEHHMS B NPAKTHYECKOMH JesiTeJIbHOCTH U
NOBCEeIHEBHOI KU3HU:

— I obecrieueHnst 0€30IMacCHOCTH KU3BHCACATCIIBHOCTH B IIPOLECCE MCITOJIb30BaHUS TPAHCIIOPTHBIX
CPEJICTB, OBITOBBIX ANEKTPOIIPHOOPOB, CPENICTB PATUO- U TENIEKOMMYHUKAITMOHHOH CBS3H;

— QHAJIM3a U OLICHKU BIMSIHUS Ha OPTaHMU3M YEJIOBEKA U APYTHUE OPraHU3MBbI 3arPSI3HEHUS OKPYKAOLIEH
cpesl;

— pallMOHAJIBHOI'O IIPUPOAOIIOJIB30BAHUA U 3aAIIUThL Opr)KaIOIHeﬁ Cp€abl;

— omnpeneiacHus COOCTBEHHOM MO3UIIMHU 110 OTHOIICHHUIO K 3KOJOTHYECKUM IPoOJieMaM 1 TIOBECHHUIO B
MPUPOTHON cpejie.

CopepxaHuie mporpaMMsl

Hazpanwue paznena KommaecTBo yacos

Bceero KP JIP
1 TenaoBbIe IBICHUS 26 1 3
2 DJEeKTPOMAarHUTHBIC SIBIICHHS 40 3 8
2.1 | Dnexmpuueckue aeneHus. 24 1 5
2.2 | Macnummnvie sienenus 6 1 2
2.3 | Ceemosvble sisnenus 10 1 1
3 Pesepn 4

1. TennioBbie siBeHust (26 wacos)

Crpoenne BemiectBa. OIBITBI, JOKa3bIBAIOIINE ATOMHOE CTPOCHHE BEHIECTBA. eIIoBOE
JBUKEHHE U B3aMMOJIECHCTBHE YaCTHI] BELIECTBA. ArperaTHble COCTOSIHMS BenlecTBa. CBOICTBA rasos,
JKUJKOCTEN U TBEPIBIX TEIl.

TernoBoe paBHoBecue. Temnepatypa. BHyTpennsis sneprus. Pabota u teruonepenava. Bujsl
temonepenayn. Kommdectso temnorel. Mcnapenne n konaeHcanusa. Kunenne. BnaxkHOCTE Bo3ayxa.
[InaBneHue u kpucrauM3anys. 3aKOH COXPaHEHMsI JHEPTUN B TEIUIOBBIX MPOLIECCAX.

[Ipeobpa3zoBanus sHepruu B TemoBbIx MammHax. KIIJ[ TernioBoit MamyHbl. DKOI0THYecKue
poOJIeMbI TEIUIO3HEPTETHKH.

Jlabopamoprvie pabomui:




1. Uzydenwue siBieHUs TEJI000MEHA IPU CMEUIMBAHUHN XOJIOTHON U TOPSYEH BOIBI.
2. WM3mepeHue yaeabHON TEIUIOEMKOCTH BEIIECTBA.
3. H3mepenwue BIaXHOCTH BO3AyXa.

2. DaekTpoMarHuTHble siBjeHus (40 yacoB)

DJieKTpUUecKHe siBjaeHus (24 gaca)

DnekTpu3anus Tel. DIEKTPUUYECKUM 3apsil. DIEKTPUUYECKUE 3apsibl U UX B3auMojeicTeue .J/[Ba
BHJIa AJICKTPUYECKUX 3apsaaoB. [IpOBOAHUKH, TUAIEKTPUKHA W TOJYIPOBOIHUKH. 3aKOH COXPAHCHHS
AIEKTPUUECKOTO 3apsiia. DIEKTPUIECKOE MOJIE.

[TocTtosaHHBIN AMEeKTpUYECKUM TOK. ICTOYHUKM MOCTOSHHOTO ToKa. Chjia ToKa. DIEKTPUYECKOe

HanpspKeHUe. DJIEKTPUUYECKOe COINPOTHBICHUE. Hocumenu snekmpudeckux 3apsaoos 6 Memasnax,
NOIYNPOBOOHUKAX, dNeKmpoaumax u 2asax. Ilonynpoeoonukogvie npudopul. 3akoH Oma JUIst ydacTka
JNIeKTpUUYeCKOr 1enu. [locnedosamenvHoe u napaiieivbHoe coeOuneHus npogoonuxos. Paborta u
MOITHOCTh 3JEKTpUUecKkoro toka. 3akoH Jlxoynsa-Jlenua. Ilpasuna 6e3onachocmu npu pabome ¢
UCTMOYHUKAMU ITIEKMPUYECKO20 MOKA.

Jlabopamopnvlie pabompbi:

4.  COopka U UCHBITAHUE JEKTPUUECKOH LIeNH MOCTOSIHHOTO ToKa. Mi3MepeHue cuiibl
JJIEKTPUYECKOTO TOKA.

5.  HM3mepeHue 51eKTpUYeCKOro HalpsHKEeHUS.

6. MccnenoBanue 3aBHCHMOCTH CHIIBI TOKA B IPOBOJHHUKE OT HANIPSKEHUS.

7.  PerynupoBaHue cuibl TOKa PEOCTaTOM B 3JIEKTPUUECKOM LIEIH.

8.  M3mepeHne MOLUIHOCTH 3JIEKTPUIECKOTO TOKA.

MarunurtHble siBaenus (6 wacos)
OnbeiT Opcrena. MarHuTHoe 1oje ToKa. OzekmpomazHum. B3auMoaencTBHe MarHUTOB.

Mazcnumnoe none 3emnu. JlelicTBe MarHUTHOTO TIOJISL HA POBOJHUK C TOKOM. D1eKmpoosuzameins

Jlabopamopnuie pabomvi

9. HccrnenoBanue MarHUTHOTO MOJISL MPSMOTO NPOBOJHUKA M KATYIIKH C TOKOM (cOopka
3JIEKTPOMArHuTa U UCIIbITAHUE €r0 AeHCTBHS)

10. Uzyuenue npuHIHIA IEHCTBUS SJIEKTPOIBUTATEIIS.

CgetoBbie siBiienusi (10 yacos)

ONEMEHTBl TE€OMETPUYECKOM ONTHUKU. 3aKOH NPSIMOJIMHEMHOIO pPAaclpOCTPaHEHMsI CBETA.
OtpakeHue U NMpeIOMIICHHE CBETa. 3aKOH OTpakeHus cBeTa. Ilnockoe 3epkano. 3akoH IpeIoMIIEHUS
cgeta. JIunza. @okycHoe paccTosiHHE JIMH3BL. [ a3 kak onTuyeckas cucreMa. OnTHueckue npruoopsl.

Jlabopamopnvle pabomvi u onvimul:

11. Nsmepenune poKyCHOro pacCTOSHUS COOMpPAOIIEN JIUH3BI.

PesepBHoOe Bpemsi (4 yaca)

KaneHzlapHo — TEMATUYCCKOC IJIAaHUPOBAHUEC



Yueonuk A.B.I1épermkun «Dusnka 8 kimacey, 68 4.(2u/Hen)

nar Ne Tema ypoka, T VY4eOHbIe DIEMEHTHI TpeboBaHus K yPOBHIO JemoHncTparuu Pecypc
a | ypok ypoKa COJEPKAHMSL HOJTOTOBKH Bl
a (V9) 00yJaroIuxcs
Pa3gen 1 TensioBble siBjieHusi 26 yacon
1 Ypox nosmopenus Mopenu ctpoeHus YMeTh 00BSCHITH Mogenu
CTpoeHHe BeleCTBA. | Ta30B, )KMAKOCTEH M | CBOMCTBA BEIIECTBA HA | KPUCTALTAIECKHX
ATOMBI ¥ MOJIEKYJIBL. | TBEPBIX TEI OCHOBE pemeEToK
Crpoenwue ra3os, peCTaBJIeHHtIt 0
KUIKOCTEH U MOJIEKYIIIPHOM
TBEPBIX TEI CTPOCHHH
2 Vpox uzyuenus BpoyHoBckoe 3HaTh/IOHUMATE JeMoHCTpamus
106020 MamMepuaa IBYDKCHIHE. CMBICH (PU3HYECKUX NPHHIIAIA IEHCTBHS
Huddyzns BEJIMYMH: TepMOMeETpa
Tennosoe ABIKEHAE | BaayyopeiicTaie «TeMIeparypay,
aTOMOB M MOJICKYIL. YaCTHI BEUIeCTBA. «CpEeIHssE CKOPOCTh
Tennosoe CBsi3b TEMIIEPATyphl | TEIUIOBOTO
PaBHOBECHC. CO cpemHei TIBIDKCHUS, CMBICI
Temneparypa u CKOPOCTBIO TIOHATHUS «TEIIOBOE
crocober ee TEMJIOBOTO paBHOBECHE»
H3MCPCHHA. X20THIECKOTO
JIBYKCHHSI YACTHIL MOJIC/THPOBAHHE)
3 Ypox uszyuenus BuyTpennss 3HaTh/IOHUMATH JlabopaTopHoe
H06020 Mamepuand SHEpPIHsL. CMBICH (PH3UYECKUX 000pyIOBaHHE:
BEJIMYHH: «paboTay, Ha00D 1o
BuyTpennsis «KOJIMYECTBO TEePMOIMHAMUKE.
OHEPIHsl. TEILIOTHIY, JeMoHcTpaLus
«BHYTPEHHSS H3MECHEHHS
SHEPTUA» BHYTpPEHHEN
SHEPIUHM TeNa IIPU
COBEPIICHUH pabOTHI
¥ TETUIoTIEpEIade
4 Ypok uzyuenusa Pabora u 3HaTh/IIOHUMATh JlabopaTopHoe
HOB020 Mamepuand TeIonepeaaya Kak | CMBICH (QH3HIECKUX 000opyI0BaHue:
CIOCOOBI U3MEHEHHSI | BEJIMUUH: «paboTay, Habop 1o
Pabora u BHYTPEHHEH SHEPIHH | «KOIMYECTBO TEPMOIMHAMUKE.
TCIIonepenaia Kak | reyg, TETUIOTHI», JlemMoHCTpamus
CIOCOOBI N3MEHEHH S «BHYTPEHHSS U3MECHEHHUS
BHYTPEHHEH OHEPriH SHEPTUS BHYTpEHHEH
Tena. SHEPIruM Teja Ipu
COBEPIIECHUU PabOTHI
U TEILIONEepeaaye
5 Ypox uzyuenus Bunet YMeTh ONKUCHIBATh U Hemonctpanus
106020 Mamepuaia TeIIonepejaum. OOBACHATD SBJICHHE TEIIONPOBOHOCTH
TEMJIONPOBOJHOCTH, pa3IMUHBIX
Tennonposoanocts [PUBOIUTH IPUMEPLl | MATepPHaIOB

MIPAKTHIECKOTO
HCIOJIb30BaHUS
MaTepUasoB C MJIOXOH
U XOpoIIeu




TCIJIONPOBOAHOCTBIO

6 Ypox uszyuenus Buner YMeTh ONMCHBaTh U JemoHcTpanus
HO8020 Mamepuana TeIIonepe1ayn. OOBSICHATH SIBJICHUEC KOHBEKIIUH B
KOHBEKIIHH, KHAKOCTSX U razax
Kousexuus TIPHBOIUTH TIPHMEPEI
KOHBEKTHBHBIX
JBIDKCHUH BO3/lyXa U
KHUJKOCTH B IIPUPOJE
U TEXHHUKE
7 Bugst YMeTh OnHCHIBaTh U JemoHcTpanus
Ypok uzyuenus TEIIONEPEIayH. OOBSICHATD SIBJICHUC TerIonepeaadn
HO8020 Mamepuana U3ITyYeHHUs MTyTeM M3Iy4eHUs.
Wznydenue. JlabopartopHoe
obopyHoBaHKe
8 Kombunuposannwiii IMpakTHaeckoe YMeTh onpenensTs, JleMOHCTpalioHHbIE
ypox Buapl NpUMEHEeHHE KaKUMH CHOCO0aMU TIUIAKaThl: TEPMOC,
TeTUIonepeaydn: (u3nyecknX 3HaHUH | MIPOUCXOIUT BOJISIHOE OTOIUICHHUE,
0COOCHHOCTH JUIS ydeTa Terionepesaya B YCTPOKUCTBO
Pa3IUYHbBIX TEIIONPOBOAHOCTU U | PA3IMYHBIX CIydasx; TETIOM30JIALIHOHHBI
croco6oB TEIJIOEMKOCTH OOBACHATH/IPEIaraT | X MaTepUalIOB;
TerIonepeaayH, Pa3IMYHBIX BEMIECTB | b CIIOCOOBI 3AIIUTHI OT | COOPHMKH
TpUMEPBI B TIOBCE/IHEBHOM HEepPEeOXJIaXICHUS 1 NO3HABaTEJILHbIX U
TEIUIONepeIauyl B JKH3HU. neperpeBanus B Ppa3BHBaIOIINX
MIPUPOJIE ¥ TEXHUKE TIPUPOJIE U TEXHHUKE 3a[aHui
9 Ypox konmpons u CucremaTtuzanus YMeTs pemarthb COOpHHKH TECTOBBIX
KOppeKyuu 3HaHuti 3HaHMi, 0000ImIeHNe | KAaueCTBCHHBIC 337a4l | 3aMaHui
Y NIOBTOPEHUE 1o Teme «CrocoOsl
ITposepouHas MaTepuana TeMbl M3MEHEHUS
pabora ro Teme BHYTPEHHEN SHEPIUH.
«Crioco0On1 Braet
TerIonepeaydmn»
H3MEHEHHs
BHYTPEHHEHU
sHepruu. Buasl
TEIIoNepeIauny
10 Ypoxk uzyuenus Pacuer xonnuectBa 3HaTH/TIOHUMATh CrpaBouHas
HOB020 Mamepuand TEIUIOTHI, CMBICIT TOHSTHS JIMTEepaTypa
HEO00XOIMMOTr0 IS «yIerbHast
Kommectso HarpeBaHus Teja Wik | TEIIOEMKOCTbY;
TETUIOTHI Y eNbHast BBIJIEISEMOTO UM IIPH | YMETb PaCCUHUTHIBAT
TCIIIOEMKOCTD. OXJIAXIEHUH KOJIMYECTBO TEIIOTHI,
Pacuer konmmuecTBa TOTJIONIAEMOe HITH
TCTITIOTE, BBIZICIIIEMOE TIPH
HE0OX0ANMOTO JUIs A3MEHEHMH
HarpeBaHus Teja TeMIepaTyphI Tena
WJIN BBIIENISIEMOTO
UM TIPH OXJI&XKICHUH
11 Ypox CpaBHeHne YMeTh UCnoabp30BaTh JlaGopaTopHoe
opmuposanus KOJIMYECTB TETIIIOTHI H3MEpUTENbHbIE 0bopyoBaHue:
9IKCNEPUMEHMANILHLIX | TIPH CMEIINBAHUT pubOopHI IS pacueTa | HabOp Tel Mo
ymeHuil BO/JIbI pa3HOM KOJIMYECTBA TEIUIOTHI, | KaJOPUMETPUHU

IpEACTABIIATD




J/pNe 1 TeMIIepaTypsl pe3yabTaThl
«CpaBHeHune HU3MepeHHi B BUIIE
KOJIMYECTB TETJIOTHI TaONHUI U 1eNaTh
[PU CMEITUBAHUH BBIBOJIBI
BO/JIbI pa3HOM
TEeMIEepaTyphI
12 Ypox Wzmepenne Ymetpb ucnone3zoBath | Jlaboparopnoe
@opmuposanus YAEIbHOR HU3MEPHUTEITbHBIC obopyoBaHue:
IKCNEPUMEHMATILHBIX | TEIUIOEMKOCTH mpubopHI I pacyeta | HaOOp Tl Mo
ymenu TBEPJIOTO Teja yIEIBHOM KaJOpUMETPUHU
TEIIOEMKOCTH,
TUp Ne 2 MPEACTABISITh
«M3mepenue pe3yJIETATEI
YACIpHON H3MEpEeHHil B BHJIE
TEIUIOEMKOCTH TaBIIAI ¥ AENATE
TBEPJIOTO TEIa» BBIBOZHI
13 Ypok uzyuenus TomnmuBo. DHeprus 3HaTh/IOHUMATh, uT0 | ChpaBouHas
HO8020 Mamepuana TOILUIMBA. Y JIeTIbHAS TaKoe TOIUIUBO, 3HATh | JIUTEpaTypa
TEIIOTa CrOPaHUS BUJIbI TOILJIMBA, YMETh
Komriectso PacCUHMTHIBATE
TennoThl. Torumso. KOJIMYECTBO TEIUIOTHI,
DHeprust TOIUINBA. BBLEIAIOIIEECs TIPH
VY nenbHas Temiora ero cropanuu
cropanus
14 Ypox uzyyenus 3aKOH COXpaHEHUSI 1 | YMETh ONHUCHIBATH U CnpaBouHas
HO8020 Mamepuana NpeBpaIleHHs OOBSCHATH JauTeparypa,
JHEPTUH B MpeBpalieHe JUTAKTHUCCKUE
3axoH coXpaHeHuA MEXaHHYECKUX U SHEPrUH U3 OJHOTO MarepHabl —
OHCPIUH B TCTUIOBBIX | rerproppix BHJA B IPYTOi IIpH cOOpHAKH
Hpomeccax Hpomeccax. paboTe TEMIOBBIX [O3HABATENBHBIX U
[TpeobpazoBanus MalluH Pa3BHBAIOIINX
SHEPIUH B TEILIOBBIX 3aJ]aHui 10 TemMe
MalllMHaX. «TemnnoBble
MaIuHBDY
15 Ypox 0bobwenus u CucremaTtuzanus YwMmets pemiath 3aqaun | KontpombHo-
cucmemamuzayuu 3HaHMH, 00001IeHNe | Ha PUMEHEHUE U3MEPHUTEIIbHBIC
3HAHUL Y NIOBTOPEHUE U3yUYCHHBIX MaTepHaIb 10 TEME
Marepualia TeMbI ¢dusnyeckux 3akoHOB | «TemaoBble
ITo Teme SIBJICHUSI
«Komnuecto
TEIUIOTHI»
16 Ypox uzyuenusn OO0BscHCHUE YMeTh ONUCHIBATH U Hemonctpanus
HO8020 Mamepuana arperaTHbIX OOBSICHATh SIBJICHHE ABJICHHS TJIABJICHUS

ArperaTHble
COCTOSTHUS
BEIIIECTBA.
IInaBnenne u
KPUCTAITA3ALIHS

COCTOSTHU Ha OCHOBE
MpeICTaBICHUH 00
aTOMHO-
MOJICKYJISIPHOM
CTPOEHUH BEILECTBA.
[ImaBaeHue u
OTBEpJIcBaHUE
KpI/ICTaIlJ'II/IquKI/IX
Ten. Y aenpHas
TEIUIOTA [IJIABJICHUS.

TUIABJICHUS U
KpucTtajiiin3aiguu

1 KPHCTAJUTH3ALMH,
HA00p BEISCTB JIIs
HCCIIeIOBAHMS
[UIABJICHUS U
OTBep/IeBaHMUs
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Ypox 3axpennenus
SHAHUTL

Pemenue 3ama4 1mmo
TeMe «IlmaBiaenne n

Pemenue 3agay Ha
[IaBJIEHUE U
KPHUCTAJLTU3AIIHIO

YMeTs penars 3a1aun
Ha pacyeT KOJIMYeCTBa
TEIUIOTHI, TIOCTPOCHUE
rpaduKoOB U

00BsicHEHHE TPadUKOB

CrpaBouHast
JIUTeparypa,
COOPHHKH TECTOBBIX
3aJaHUuN

KPHUCTAIUTH3ALHSY 3MEHEHHS
TeMIEPaTyphl
18 Ypox uzyuenus Wcnapenue u YMeTh ONUCHIBATh U JeMoHcTpanus
HOB020 Mamepuana KOH/ICHCALIVIS. OOBSICHAITD SIBICHHS 3aBHCHMOCTH
[MornouieHne UCTIAPCHUS U CKOPOCTH UCTIAPCHHS
Vcnapenne u SHEPTUH NPU KOHJICHCAIUH OT POJia KUAKOCTH,
KOHJICHCALHA. UCIIapEHUH TEMIIEPaTyphl U
KHUAKOCTEH U IIOIIA K
BBIJICJICHHE €€ TIPU [IOBEPXHOCTHL.
KOHJICHCAIIUH TTapa JemoHcTparmst
MOHMKCHHS
TEMITepPaTyphI
XKUIKOCTH TIPH
UCTIapeHHN

19 Ypok uzyuenua Kunenue. YMeTh ONHCHIBATh U JemoHcTpanms

HO8020 Mamepuana 3aBHCHMOCTb OOBSICHATD SIBICHHE 3aBHCHMOCTH
TEMIIePaTypbl KUTICHHUS TeMIepaTyphl

Kunenue. Pacuer KHUIIEHHUS OT KHIIEHHUS OT

KOJIMMECTBA TEMIOTHL | j1ap oy, JIABJICHH,

Tpu TIOCTOSHCTRA

napooOpa3oBaHuU U TeMTIepaTyphi

KOHJACHCAIH KUTISIIEH HKUAKOCTH

20 | Kombunuposanmulii BnaxxHocTh Bo3ayxa. | 3HATH/TIOHUMATh JemoHcTparus

YPOK HaceiimenHbrii map. MOHSATHE BIAXKHOCTH THTPOMETPOB H
Crioco6st BO3/IyXa, YMETh TIICHXPOMETPOB,

BuriaxHocTs Bo3lyXa. OTIpeIeTICHHS ONpEIEISITh CIipaBOYHast

JMaGopatopHas BIIQJKHOCTH BO3yXa | BIQKHOCTH BO3IyXa JuTeparypa

pabota Ne 3 Tpu HoMotiH

«Onpenenenne ficuxpometpa

BIIQYKHOCTH

BO3IyXa»

21 Ypox 0bobwenus u Pewenue 3anau Ha Ymers pemiats 3agaun | CrpaBouHast
cucmemamuzayuu pacyeT KOJIUYecTBa no teme «M3MeHeHue | JUTeparypa,
SHAHUL TEIUIOTHI TIPU arperaTHbIX JIMTaKTHIECKUE

HU3MEHEHHUN COCTOSIHHH BEIECTBAY | MaTCpHAIBL:
Pewenne 3a1a4 10 | yrperarmpix c6OpHHUKH
Teme «KosmiecTso COCTOSIHHUI BEIIECTBA MO3HABATENBHBIX U
TCTLIOTRI TIpH U IPH U3MEHEHUN Pa3BUBAIOIINX
M3MCHCHUH TEMIIEpPATyphI 3a/aHuii, COOPHUKH
arperaTHbIX TBEPIBIX U JKHIKIX TECTOBBIX 3a1aHUIT
COCTOSIHH Ten
BEIL[ECTBAY

22 Ypox uzyuenus 3aKoH COXpaHeHUsl U | 3HATh/TIOHUMATh JemoHcTpanus
HO8020 Mamepuaid TpEeBPAIICHUS YCTPONCTBO U MOJIEITH JIBUTATEIIsI

OHEPTUH B TPUHIAI ICHCTBHSI BHYTPEHHETO
Paborarasammapa | yexammuecknx u JIBUTATEIs BHYTPEH- cropaHus

MIPH PaCIIUPEHUH.
JBurarenn
BHYTPEHHETO

TCIIIIOBBIX
npoueccax.

HETO CrOpaHus




CrOpaHust

[IpeobOpazoBanus
9HEPTUH B TEILIOBBIX

MalHax.

23 Ypok uzyuenus [Maposas TypOuHa. 3HaTh/IOHUMATH JeMoHcTpanus

HO0B8020 Mamepuaia PeakTuBHEIH YCTPOMCTBO U YCTPOWCTBA MapOBOi
asurarens. KITJT MIPUHIAIT JEUCTBHS TYpOUHBL.

[Taposasi TypOuHa. TETIOBBIX napoBoi TypOHHBI, CrpaBounast

PeakTnBHbIH JIBUTATENEH. PEeaKTUBHOTO nuTEpaTypa

murarens. KI1JT Crioco6s! JIBUTATENS, KT

TEILIOBBIX ysemuenus KI1/] TEIUIOBBIX JIBHTATENICH

JIBUTATENICH. TEIUTOBBIX MaIIUH

Cnoco0b1

ysemuenus KIT/

TETJIOBBIX MAIIUH

24 Ypox komnaexcnozo | Dxonormyeckue 3HATH/TIOHUMATH Harnannasie

npuUMeHeHus 3Hanull | mpoOIIeMbI CMBICT TIOHSTH mocoowus,
HCTIOJIb30BaHUS «IIBUTATEIbY, CIpaBOYHAsI
Pemenne sanad TEIIOBBIX MAIIMH «TeTnoBoit nMTepaTypa,
«Temnosele JIBUTATEIIb COOpHUKH
SBICHHSD) MO3HABATENILHBIX U
Pa3BUBAIOIIHNX
3aJ]aHuil IO TeMe
«TemnnoBble
SIBICHUS)

25 Ypok 0bobwenus u Cucremaruszauus 3HaTh pa3Iu4HbIC KonrponbHo-
cucmemamuzayuy 3HaHUi, 0000ICHHE | BUIBI TCIUIOBBIX HU3MEPUTEIbHbIE
3HAHULL Y IOBTOPEHUE MaIlliH, YMETh MaTepHAIIbI 110 TEME

Marepualia TeMbI [IPUBOJIUTH IIPUMEPHI «TemnoBble
IToBTOpHTENBHO- HX MIPAKTHIECKOTO SIBJICHUS»
obobmatonwii ypok HCIIONB30BAHHS;
1o Teme «TeroBbie eMbicH Koo HHenTa
ABJICHIA TIONIE3HOTO JEHCTBHS
U YMETh BBIYHCIIATH
ero

26 Ypok konmpons, W3menenune YMeTp TBOpUECKU KonTtponsno-
OYEHKU U KOPPEeKyul | arperaTHbIX MIPUMEHSITh HU3MEpHUTENbHbIC
BHAHULL COCTOSIHUH BellecTBa | MPUOOpPETCHHbIC MaTepHAJIbI 110 TEME
KonrponbHas 3HAHMSA U YMEHUS B «TemnoBble
pabota Ne 1 o Teme HPEJUI0KEHHBIX SBJICHUSD)
«TermoBble CUTyalUsIX U
SIBJICHUSD 3aIaHHSIX

YMeTh penrath 3a1a9u
Ha MPUMEHEHHE
H3YYCHHBIX
(bM3HUECKHUX 3aKOHOB

27 Ypox usyyenus DnexTpu3amys Tell. 3HaTH/TIOHUMATD JlemoHCTparwst

HO8020 Mamepuana DeKTpUIECKUi CMBICIT TIOHSTHS JJIEKTPHU3AIINH TElI,
3apsa. JBa Buma «INEKTPUICCKUH CYIIIECTBOBAHUS

OueKTpu3aLis feﬂ' INEKTPUUECKUX 3apsi JIBYX BHJIOB

OneKTprdeCcKui 3apsioB INEKTPHYCCKHUX

3apsa. JIBa Buna




IMEKTPUYECKUX 3apsiI0B
3apsiI0B
28 Ypox uzyuenus Bzaumoneiicteue ‘YMeTh ONUChIBATH JemoHcTpanus
HOB020 Mamepuana DIEKTPUIECKHX B3aMMO/ICHCTBHE B3aMMOJICHCTBHS
5 3apsIzIoB. JIIEKTPUIECKUX OJITHOMMEHHBIX
Bsaumozetictsne DreKTpUdecKoe 3apsIoB, Pa3sHOMMEHHBIX
SJICKTpHHCCKIX none. JleiictBue 3HATH/TIOHUMATh 3apsiIoB,
3apsnios. BIIEKTPUYECKOTO CMBICI IOHSTHUS nabopaTopHoOe
OnexTpudecKoe noJis Ha «ITEKTPHYECKOE 000pyI0BaHHeE:
nozne. [letictene MEKTPHYECKHE HoJIe» HaGop 1o
SJICKTPUHCCKOTO 3apsIbl. 3JIEKTPOCTATHKE
oJIst Ha
INEKTPUUYECKHUE
3apsiIbl.
29 Ypox uzyuenus DIEKTPOCKOTI. YMeTh onuchIBaTh U JeMoHcTpanus
HOB020 Mamepuana TTpOBOTHUKH H OOBSACHSTH nepeHoca
JIMDIICKTPUKH, YCTPONCTBO U JIIEKTPUIECKOTO
DIEKTPOCKOIL. HOJTyTIPO-BOTHUKH. IPHHIWI JeHCTBHSA 3apsAa ¢ OJHOTO
Tposoannku n HenumocTs 3JIEKTPOCKONA TeNla Ha JIPYToe,
AUDTIEKTPUKH, SIIEKTPUYECKOTO YCTPOWCTBA U
MOJyIIPOBOJHUKH. 3apsmia MIPUHIUIIA JEHCTBUS
Aenmmocts 3IEKTPOCKONA.
SIIEKTPHUIECKOTO JlemoHCTpatms
3apsaa HPOBOIHMKOB U
JIMDIIEKTPUKOB
30 Ypoxk uzyuenus CtpoeHue aTOMOB. 3HaTh/TIOHIMATH JemMoHcTpanus
HOB020 Mamepuaia 3aKoH COXpaHEHHs CTPOEHHE aTOMOB, 3aKOHA COXpaHEHHUs
DIIEKTPHYECKOTO YMETH OOBSICHSATH Ha 3apsiaa
CtpoeHue aToMOB. 3apsiga. OOBSICHEHHE | 3TOM OCHOBE MPOLIECC
3aKOH COXpaHeHHs INMEKTPUYECKUX DIEKTPU3AIINH,
SJCKTPHICCKOTO SIBIICHUN nepeaayuy 3apsa
3apsina. O0bsicHEHUE
IEKTPUUECKUX
SIBJICHU I
31 Ypox komnnexcrnozo | Pemenue VYMeTb OITHCHIBATE U JTaGopartopHoe
npumernenus 3nanuil | Ka4eCTBEHHBIX U OOBSCHSATE SIBJICHUS 00opynoBaHHe:
SKCTIEPHMEHTATBHBIX | 3JIEKTPHU3ALUU TENI U Habop Te JuIs
Pewenne 3a71a4 o TeMe B3aUMOJIEUCTBHUS 3JICKTpU3aL1H,
Ka4eCTBCHHBIX 1 <<3H6KTPI/I3aHI/Iﬂ TEID» IIEKTPUYCCKUX IUIAKTAYECKUE
IKCIIEPUMEHTATBLHBIX 3apAIOB MaTepHahI
3aj1a4 10 TeMe
«DNeKTpu3anus Te»
32 Ypox usyyenus [TocTosHHBIH 3HaTH/TIOHUMATD JemoHcTpanus
H08020 Mamepuania SNEKTPU-YECKUI TOK. | cMpICH IOHSATHIL JIEACTBUS
Hcrounnku «OIIEKTPUYECKUH INEKTPUUECKOTO
IlocTosHHEIH [OCTOAHHOTO TOKA. TOK», «HCTOYHUKH TOKa, HICTOYHHUKOB
oexTpuyecknii Tok. | ACHCTBHE TOKa» ToKa
R O DIIEKTPUYECKOTO
Toka. Hocurenu
MOCTOSTHHOTO TOKA. SIEKTPHICCKHX
HeiictBue 3apsJI0B B MeTaJLIAX,
JIEKTPHUUYECKOTO HOJIyTIPOBOJHUKAX,
TOKa DIIEKTPOIIUTAX U

rasax.
IlosynpoBOJHUKOBBI
€ IPUOOPHI.
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Ypox uzyuenus
HO8020 Mamepuana

OnexTpuuecKas Lelb
U €€ COCTaBHbIE
yactu. Hanpasnenue
TOKA.

DneKkTpuyecKas 1ernb
U €€ COCTaBHbIE
yactu. Hanpasnenue
TOKa.

COopxka mpocTerien
3JEKTPUUECKON e

3HaTh/TIOHUMATh
NpaBWJla COCTaBJICHUS
3JIEKTPUYECKUX
nenei. YmMeTb
coOmparp
TpocTeime
SJIEKTPUYECKHUE IIETTH
10 3aJaHHOH cXeme,
YMETb UEPTUTH CXEMBbI
coOpaHHOM
AJIEKTPUYECKOM 1IeNU

pE3yIbTaThl CBOMX

JemoHcTpanus
COCTaBJICHUS
3NIEKTPUUECKOM
ey, 1abopaTopHoe
obopynoBaHue:
Hab0p 1o
3JIEKTPUYECTBY,
MCTOYHHUKH TOKa

NEWCTBUMN.

34 Ypox Cuna Toxa. 3HaTh/TIOHNMATh JemoHcTpanus
Gopmuposanus Awmnepmetp. COOpPKa | CMBICI BEIMYHHEL HU3MEPEHHs CUITBI
OKCNEPUMEHMANbHBIX | DIIEKTPHIECKON LETTH «cuna TOKa», 3HaTh TOKa aMIICPMETPOM,
yMenutl Y U3MEPEHHE CUIIBI TpaBUIIa BKITIOUCHHUS B | J1abopaTopHOe

TOKa 1eNb aMIIePMETPa, obopynoBaHue:
Cuna Toxa. YMETh U3MEPATH CUITy | HAGOP 1Mo
Awmmnepmerp. JI/p Ne TOKA B LENH SIIEKTPHYECTBY,
4 «Coopxa HUCTOYHUKU TOKa,
AIIEKTPUYECCKOM ST PE3yIBTATHI CBOHX AMIIEpMETPEI
U U3MEPEHHE CUJTBI JCUCTBH.
TOKa

35 Ypox Hanpsoxenue. 3HaTh/IOHUMATD JemoHcTpanus
Gopmuposanus Boastmerp. CO0pka | CMBICIT BEIUYHHBI HU3MEpEeHUs
OKCNEPUMEHMANbHBIX | DICKTPHICCKON [EMH | «HAMPSKCHHUE»; 3HATh | HAMPSIKCHUST
yMenutl 1 U3MEpEHne MpaBuUJIa BKIIIOYCHUSI B | BOJILTMETPOM,

HATPSOKCHUSI IeTb BOJBTMETPA, nabopaTopHoe
Hanpsenue. YMETh U3MEPAThH o6opyoBaHue:
Bonbrmerp. JU/p Ne HaNpsXeHUe Ha Habop 110
5 «Coopxa 3 y4acTKe Lenu 3IEKTPUYECTBY,
ANEKTPUUYECKON IIeTH MCTOUHHKY TOKA,
1 U3MEPCHUC BOJITMETPBI
HATPSKSHUS»

36 Ypok uzyuenus DrekTpuueckoe 3HaTh/TIOHNMATh HdemoHcTpanus

HO8020 Mamepuana COIPOTHUBIICHUE CMBICII SIBJICHUSI peocrata U Mara3muHa
MPOBO/IHUKOB INEKTPUUECKOTO COTIPOTHBIICHHUIHA,
DNeKTpHIecKoe COIPOTHBIICHHS JIEMOHCTpAIIHs
CONPOTHBIICHAEC 3aBHCUMOCTH CHJIbI
HPOBOJHNKOB TOKa B LIEMH OT
COTIPOTUBIICHHS TIPH
MOCTOSIHHOM
HATPSDKCHUH

37 Ypox Uccnenosanue 3HaTh/IOHUMATH, OT Jlaboparoproe
Gopmuposanus 3aBUCHMOCTH CHITBI KaKUX BEJINYHH obopymoBaHue:
IKCHEPUMEHMANLHBIX | TOKA B IPOBOJHUKE 3aBHCHT CHJIa TOKA B Habop 10
ymenutl OT HANPsHKEHHS HA LemH 3JIEKTPUYECTBY,

€ro KOHLIAX U OT HCTOYHHUKH TOKA,
Jp Ne 6 COTIPOTHBIICHUSI aMIIepPMETPBI,
«MccnenoBanue BOJLTMETpbI

3aBHUCHUMOCTH CHJIIBI
TOKa B IPOBOJHUKE




OT HAIPSKCHUS Ha
€0 KOHIIax 1 OT

COIIPOTHUBIICHHS
38 Ypox usyuenus 3akon Oma s 3uath 3akoH OMa s | JlemoHcTpanms
H08020 Mamepuana ydacTka ydyacTka HenH. YMETh | 3aBHCHMOCTH CHIIBI
ANIEKTPUUYECKOM IENH. | HCIIOJIb30BaTh 3aKOH TOKa B LIETIH OT
3axon Oma 1uis Owma [is pereHus CONPOTHBIICHUS U
yHacTxa 3a71a4 HA BHIYUCICHHE | HAMPSKEHHS
OJEKTPUHECKOH HAIPSKEHUS, CHITBI
LemH. TOKa U
COIPOTHUBIICHUS
ydacTKa HeTH
39 Ypok uzyuenusa Pacuer 3HaTh/IOHUMATh JeMoncTpanus
H08020 Mamepuana COTIPOTUBIICHUS 3aBHCHMOCTh 3aBHCHMOCTH
MPOBO/IHUKOB. AIEKTPHYECKOTO 3JEKTPHUIECKOTO
Pacger VY nensHOE COIIPOTHBIICHHS COTIPOTHBIICHUS
COTPOTHBICHAA COIIPOTHBIICHHE. IIPOBOJIHMKA OT €T0 IPOBOJIHKKA OT €r0
[IPOBOAHHUKOB. Peocrater JUTUHBI, TUIOIIAAN JUTUHBI, TUIOMIAAN
YaenbHoe MOIIEPEYHOTO CEYEHUS | MONEPEIHOTO
COTpPOTHBJICHIC. ¥ MaTepuana CeueHus u
Peocratsl MaTepnaia
40 Ypox PerymupoBanue cunsl | YMeETh MOJIB30BATHCS JlabopaTopHoe
popmuposanus TOKa peoCTaTOM. peocraTom AJis 00opyHoBaHHKE:
IKCNEPUMENMATLHBIX | Oppenenenne perymupoBaHus CHiIbl | Habop IO
3}_{/\/4;};\1;914 7 CONPOTHUBIICHUS TOKa, YMETh AIEKTPUUYECTRY,
«PerynupoBanue IIPOBOJIHMKA ITPU OIIPENETIATh WCTOYHHUKH TOKA,
CIUIBI TOKA TMOMOIIU aMIIEpMETpa COIIPOTHUBJICHUE aMIIEpMETPEI,
peocTaToM. 1 BOJIBTMETpPA IPOBOJHHKA BOJIBTMETPHI,
Omnpenenenue peocTatbl
COTIPOTHUBIICHUS
MIPOBOTHHUKA TIPH
TTOMOIIIA
amIrepMeTpa u
BOJIETMETPAY
41 Ypox xomnnexcnoeo | PeuieHue 3agad Ha Ymets pemath 3agaun | COOpHUKH
npumeHeHus sHaHuli | TPUMEHEHHE 3aKOHa Ha IpUMEHEeHHe NO3HABaTENbHBIX U
Oma a5 yyacTka 3akona Oma Ppa3BUBAIOIINX
Pewenne sazaq Ha enu 3a1aHuil 110 TeMe
MIPUMEHECHUE 3aKOHA «3axon OMa»
Owma 15 yyacTka
LeTH
42 Ypox uzyuenus [TocnenoBarenbHoe 3HaTh/MOHNMATh, 9TO | JleMoHcTparus
HO8020 Mamepuana COE/IMHEHUE TaKoe TIOCTOSTHCTBA CHIIBI
MPOBO/IHUKOB. TI0CIIEeI0BATENILHOE TOKa Ha pa3HbIX
Tocnenosarenshoe COeIMHECHHUE y4acTKax
COCIUHCHUC IIPOBO/IHMKOB; 3HATB, Hepa3BETBICHHOM
[IpOBOAHHUKOB. KaK OIpeeIIsTIoTCs 3IEKTPHYECKON
CHJIa TOKa, neny; 1abopaTopHoe
HalpspKeHHe U obopynoBaHue:
COTIPOTHBIICHHUE IS Habop mo
OT/AEJNBHBIX YIaCTKOB | 3JIEKTPUYECTBY,

U BCeH Llenu npu
I0CJIEI0BATEILHOM
COEJIMHEHUH

HCTOYHHUKH TOKA,
aMIepMeTpHI,
BOJIETMETPHI




MIPOBOAHUKOB

43 Ypox usyuenus [MapamnensHoe 3HaTh/IOHUMAaTh, uTo | JemoHcTpamms
HO6020 Mamepuana COEIMHEHHE TaKoe MapajuleJbHOE | M3MEPEHMS CUJIBI
MPOBOJTHUKOB COCIUMHCHUC TOKa B
[apannensroe HPOBOJHUKOB; 3HaTh, | Pa3BETBICHHON
COCAMHEHNE KaK ONPEIEIAETCS DIEKTPHIECKOI
HPOBOAHHKOB. CHJIA TOKA, Lenw; 1ab0paTopHoe
HarnpspKeHUe U obopynoBaHue:
COIIPOTHUBIICHHUE IS Hab0p 1o
OTJENBHBIX YIACTKOB | DJIEKTPUYECTBY,
1 Beeil enu npu MCTOYHHKH TOKa,
TIapaIeIbHOM amMIepMeTpBbl,
COE/IMHEHUH BOJIbTMETPHI
HPOBOJIHUKOB
44 Ypox xomnnexcnoco | Pemienue 3agad Ha Ywmers peniath 3amaun | COOpHUKH
npuMeHeHus 3HaHul | TOoCIe0BaTeNbHOe U | Ha IPUMEHEHHUE MO3HABATEILHbIX U
rnapajiejibHOe 3aKOHOB Pa3BUBAOIIUX
Pemenne 3anaq na COE/TMHEHIE [OCJIEIOBATENLHOIO U | 3aJaHuil
TIOCJIEI0BATENHHOE U HPOBOHHKOB. NapaLIenbHOTO
napauIeIbHOe COCTHHEHUS
COCIMHEHHUE MPOBOTHHKOB
MIPOBO/IHUKOB.
45 Ypoxk uzyuenus PaboTa u momTHOCTB 3HaTh/IOHUMATh JeMoHcTpanus
HO8020 Mamepuana 3JIEKTPUIECKOTO CMBICTI BEJIMYNH CBETOBOTO,
TOKa. «pabora TEILIOBOTO U
PaboTa 1 MOIIHOCTE IEKTPUUECKOTO MEXaHHIECKOro
JNIEKTPUUECKOTO TOKa» M «MOIIHOCTb JercTBUi
TOKA. INEKTPUUECKOTO INEKTPUUECKOTO
TOKa» TOKa, 3aBUCUMOCTH
MOIIHOCTH OT
HAaIpsHKEHUS X CHITBI
TOKa
46 Ypox W3mepenne paboTel 1 | YMeTh ucnons3oBats | JlaboparopHoe
gopmuposanus MOIITHOCTH ¢dusnyeckue npudoOpsl | obOpyHOBaHKE:
OKCNEPUMEHMANILHBIX | AIIEKTPUUECKOTO TOKa | Ul U3MEPEHUs Habop 1o
ymenu paboTHI ¥ MOIITHOCTH JJIEKTPUYECTBY,
JIEKTPUYECKOT0 TOKA | MCTOYHHKH TOKa,
JUp Ne 8 aMIIEPMETPBI,
«M3mepenne paboTsl BOJBTMETPbI
1 MOIITHOCTH
ANEKTPHUYECKOTO
TOKa»
47 Ypox uzyuenus Harpepanue YMeTh onuchiBaTh U Hemonctpanus
HOB8020 Mamepuana MNPOBOJHUKOB OOBSICHATH TEIUIOBOE TEIJIOBOTO JIEUCTBUSI
3JIEKTPUUIECKUM JIeCTBHUE TOKa TOKa

Harpesanue
MIPOBOTHUKOB
AJIEKTPUIECKUM
TOKOM. 3aKOH
[oxoyns — Jlenua

TOKOM. 3aKOH
Joxoyns — Jlenua




48 Ypok uzyuenus Jlammist YMeTb NIpUBOIUTH JemoHcTpanus
H08020 Mamepuana HaKaJIWBaHUSL. TIPUMEpPHI IUTaBKOTO
DneKTpuIecKue MIPAKTHIECKOTO MIPEAOXPaHUTEIS
Jammer HarpeBaTe/IbHbIE HUCMOJIb30BAHMSA
HaKaJlBaHus. npu6opsr. Kopotkoe | TETUIOBOTO AeHCTBHS
Onexrpuieckue 3aMBIKAHIIC. SIIEKTPHYECKOTO TOKA
HarpeBaTeNbHbIE
npudopsl. KopoTtkoe Hpenoxpanmte:n
3aMBIKaHHE.
[Ipenoxpanurenu
49 Ypok 0bobwenus u Cucremaruzanus YMeTb OnHCHIBaTh U CoopHUKH
cucmemamusayuu 3HaHWMii, 0606meHne | OOBACHATH MO3HABaTENbHBIX U
SHAHUU ¥ TIOBTOPEHHE JNEKTPUUECKHE Pa3BUBAIOIINX
MaTtepuana TeMbl ABJICHUA, pEIaTh 3aJaHui 1o Teme
110 TCMC 3a/1a4y Ha «DNeKTpUIecKre
«OMeKTpUYeCKHe BBIUNCIICHUE CHIIBI SBJICHUA», COOPHUKH
SIBJICHUSDY TOKa, HaTIPsHKCHUS, TECTOBBIX 3aJaHMI
CONPOTHUBIICHUS,
paboThl U MOIIHOCTH
INEKTPUYECKOTr0 TOKA
50 Ypox xonmpons, DnexTpuyecKue Ymers pemiats 3agaun | KoHtponsHo-
OYEHKU U KOPPeKYUU | gprieHus Ha MPUMCHCHHE U3MEpHUTEIbHBIC
SHAHUL HU3YYCHHBIX MaTepuabl o TeMe
(bu3nyeCcKUX 3aKOHOB | «DJIEKTPUYECKUE
KonTponbHast SBTICHIS
pabota Ne 2 mo Teme
«DNEeKTpUIECKUE
SIBJICHUSI»
51 Ypox usyyenusi | OmbIT DpcTeaa. 3HaTh/IOHUMATh JemoHCcTpanus
HO8020 Mamepuaia MarauTHOE moJie CMBICIT TIOHSTUS ombiTa Jpcrena,
OnbIT Operena. | mpsmoro Toka. «MarHHUTHOE TIOJIeY; JIEMOHCTpanus
MarnutHOe TONE | MarHUTHBIE THHUH MTOHUMATh, YTO TAKOE MarHMTHOTO T10JIs
PSIMOTO TOKA. MarHUTHBIC JIMHAW 1 TOKa
MarHuTHbIC THHUU KaKOBBI UX
0COOEHHOCTH
52 Ypox komnnexcrnoeo | MarauTHoe moie 3HaTh/MIOHUMATh, Kak | JlabopaTtopHoe
NpUMEHEeHUs, 3HAHUL | KaTYIIKHA C TOKOM. XapaKTePUCTUKU obopyioBaHue:
DNEeKTPOMarHUTEHI. MarHUTHOTO TOJISt Habop 1o
Marnunrhoe HOIE | Coopka 3aBHCSAT OT CHJIBI TOKa | DJIEKTPUYECTBY,
KaTyluKh € TOKOM. | sjyekTpOMarHura u B TIPOBOJIHUKE U HCTOYHHUKH TOKA,
OIeKTpOMArHHUTHI. UCTIBITAHUE €T0 (hopMBI IPOBOIHUKA,; KaTyLIKH, KOMIIAChI
Jlp Ne 9 | neiictBus YMETb OOBSCHATH
«HMccnenoBanue YCTPOIHCTBO 1
MarHuTHOTO  TOJIA IIPUHLAT ACHCTBHS
HIpAMOTO 3JIEKTpOMarHura
IIPOBOIHUKA u
KaTYIIKA C TOKOM)
53 Ypox uzyyenust | TlocTosiHHBIC YMeTh OIHCHIBATH U JemoHncTpanus
HO8020 Mamepuaia MarHMThlI. OOBSCHATH B3aUMOJICHCTBHS
B3aunmopeiictare B3aUMO/ICHCTBHUE MTOCTOSTHHBIX
HocrosnHbre MTOCTOSIHHBIX MTOCTOSTHHBIX MarHuTOB.
MarHUTEL MarHUTOB. MarHMWTOB, 3HATh O JlabopaTopHoe
Bzanmozeiictaue MarsurtHoe 1oJie POJH MATHUTHOTO 000pyI0BaHuUE:
ITOCTOAHHBIX Semiu I10JISI B HA0OP NPSAMBIX U
MarHvToB. BO3HUKHOBEHUU U JyrooOpasHbIX
MarnutHoe noJse pa3BUTUH )KU3HU HA MarHuTOB,
3emuu

3emie

JKCJIC3HBIC OITMJIKH




54

ypOK KOMNIEKCHO20
ﬂpMMEHEHMﬂ3HaHuﬁ

[etictBue
MarHuTHOTO TIOJISI Ha

JlewicTBre
MAarHUTHOTO IOJIS Ha
TIPOBOTHUK C TOKOM.
DNeKTPUUECKHIA
neurarens. COopka

VYMeTh ONMUCHIBATh U
OOBSICHATD JACHCTBHE
MAarHUTHOTI'O ITOJIS Ha
MPOBOJTHUK C TOKOM,
MMOHUMATh YCTPOWCTBO

JemoHcTpanus
JEUCTBUS
MarHUTHOTO TIOJISI Ha
MIPOBOHUK C TOKOM,
MOJIENTh

HPOBOAHUK € TOKOM. | nonenu U IIPUHIMII IeHCTBUSL | DJEKTPUYECKOTO
DneKTprIecKuii 3JIEKTPUYECKOI0 JJIEKTPOIBUTATES JIBUTATEIL,
JBUTaTEIb. JUp | neurarens u PE3YIBTATHI CBOUX nabopatopHoe
Ne 10  «Cobopxa U3yYCHUE IIPUHIUNA | NeiCTBHIA. obopyoBaHne
Moz €ro eicTBus
IIEKTPUYECKOTO
JIBUTATEIs u
H3y4YCHUE TMPHHIUIA
ero JaeicTBus»
55 Vpox  3axpennenuss | Pemenue 3amad mo YMmeTh pemarhb CoopHuKH
SHaAHUU Teme «MarHuTHbIe Ka4yeCTBCHHBIC U M03HABATENBHBIX U
SIBJICHUSD» IKCIIEPUMEHTAIIbHBIC Pa3BHBAIOIINX
110 TeME 3a/a4y 110 TeMe 3aaHui TI0 TeMe
«MaruuTHbIC «OneKTpoMarHuTHele | «MarHUTHbIE
ABJICHUSD) SIBIICHUSI» SIBIICHHS»;
nabopaTopHOe
00opymoBaHuUE IS
BBITIOJTHEHHS
IKCIIEPUMEHTAIBHBIX
3a1a4
56 Ypox KOHmMpoJs, | DIEKTPOMAarHUTHbIE | 3HATH/TIOHUMATh COopHUKH
OYEHKU U KOPPEeKYUU | sBjeHus B3aUMOCBSI3b M03HABATENBHBIX U
3HAHULL ANEKTPUYECKOTO U Pa3BHBAIOIINX
MAarHUTHOTO TOJIEH, 3aJlaHUM IO TeMe,
110 TEME YMETh OIKCHIBATH U COOPHUKH TECTOBBIX
«INEeKTPOMArHUTHBI OGBACHSTE 3aaHmit
€ SABJIICHUAY. B3aMMOJEHCTBHE
KparkoBpemerHas SIIEKTPOMArHUTOB
KOHTpOJIbHAsI paboTa HOCTOSHHBIX
MarHuTOB. Y METb
Ne 3
pucoBaTh hopmy U
pacriojioxxeHune
MarHUTHBIX JIHHUN
57 Ypox usyuenuss | OnTudecKue 3HATh/TIOHUMATh JlemoHCTpaIHst
HO0B8020 Mamepuand SIBJICHUSL. CMBICJI IOHSTHH IKAJTBI
I'eomerpuyeckas «CBET», KONTUYECKHE | AIEKTPOMATHUTHBIX
OneMeHThI OITHKA KaK SBJICHUS, Kone6aHui
TeOMETPHIECKOM HpeeNbHbIA Cllydall | «reoMeTpudecKas
OINITHKH. BOJIHOBOH ONTHKH OIITHKa»
58 Ypok usyuenus | IlpsimonuHeliHOe YMeTb CTpOUTh JemoHcTpaus
HO8020 Mamepuaia pacnpocTpaHeHHe 00J1acTh TEHH U MIPSIMOJIMHEWHOTO
cBera. TeHs. MOy TeHHU. pacnpocTpaHeHHst
3akou IonyTeHb. 3HaTh/TIOHUMATH CBETa, HICTOYHUKOB
TPAMOTMHEHHOTO ConHeyHble U CMBICJI 3aKOHa CBETa
pacnpoCTpaHCHuA JIyHHBIC 3aTMEHUS MIPAMOJIMHENHOTO
CBeTa pactpocTpaHeHust

CBCTa




59

Ypox uzyyenus
HO8020 Mamepuana

3aKOoH OTpaXKeHUs
cBera. Ilmockoe
3epKaJIo

3aKoH OTpakKEeHUS
cpera. Ilmockoe
3epkaino. IIpuHIumns
MTOCTPOCHHS
n300pakeHus 1
00J1aCTH BHIMMOCTH.
JlabopaTopHBIii OIBIT
«Hccnenosanne
3aBHCUMOCTH yTJia
OTpaXeHUS OT yTiia
MaJICHUS

3HaTh/IOHUMATD
CMBICJI 3aKOHa
OTpPa)KEHHUS CBETA,
YMETb CTPOUTH
OTpaXEHHBIN JTyY;
3HaTh, KaK
MIOCTPOCHUEM
OmpezenseTcs
PpacIosIoKeHNe ¥ BUIT
n300pakeHs B
TUTOCKOM 3€pKaJe

JemoHcTpanus
OTpPaKCHUS CBETA,
3aBHCUMOCTH yTIJIa
OTpPa)KeHHS CBETa OT
yriia HaJeHus,
nmabopaTopHOE
obopynoBaHue:
HA0Op IO ONTHKE.

60 Ypox uzyuenus [Ipenomitenne cBeta. | 3HATH/TIOHUMATH JeMoHcTpanus
H08020 Mamepuana [Mpu3ma. CMBICIT 3aKOHA SIBIICHUS
JlabopaTOpHBIii ONBIT | MPEIOMIICHHS CBETA, MPEJIOMJICHUS CBETA,
3aKoH npenoMieHue | (JlccnenoBanne YMETh CTPOUTH 3aBUCHMOCTH yIiia
CBCTA. 3aBUCHMOCTH yIJa PEJIOMIIEHHBIH JIyY [PEJIOMIIEHHS OT
TIPEJIOMIICHUS OT yIja majeHus,
yria majcHus» HA0Op MO ONTHKE
61 Ypox uzyuenus | Cobuparouiye u 3HaTh/IOHUMATh JemoHcTpauus
HOB8020 Mamepuaia paccenBaromue CMBICT TOHSITHIA JIVH3.
mH3EL. DoKycHOe «hoxycHoe
JInnzer.  ®okycHoe PACCTOSHUE JIMH3BL. PpacCTOSIHUE JINH3BDY,
PacCTOSHUE  JIMH3BL. | Opryyeckas crma «ONTHYECKAS CHIIA
Onrudeckas  CHIA | o JUH3BD). YMETh
JINH3BIL. peluars 3a1a4M Ha
onpejeneHue
ONTHUYECKOM CUIIbI
JIMH3HI.
62 Ypox usyuenus | IloctpoeHue 3HaTh/IOHUMATH JlemoHCTpaIHs
HO8020 Mamepuana HU300paKeHUH B CTPOUTH U300paXKEeHHE | XO/a Iydeil B
TOHKHX JINH32X. B TOHKUX JIHH3aX. coOuparomux u
Toctpoenmue VMeTh pasnndaTh PpaccenBaroNuX
u300paKeHui B JIEWCTBUTENBHBIE U JIUH3aX, MOTyYeHUs
TOHKHX JIMH3aX MHHUMBIE BEJIMYHHBI, M300paKenHuii ¢
B3aMMOCBS3b MEXY TTIOMOIIBIO JIMH3.
PpacmoyoKeHueM UepTexHbIe
npeamMera, HHCTPYMEHTEI
ONTHYECKOM CHIIOn
JIMH3BI U T10JTy4aeMbIM
H300paKEHUEM
63 Ypox [Tonyaenne YMeTs Tony4yaTh Jlaboparoproe
popmuposanus M300paKeHNUs C pa3IUYHbIE BUIBI obopynoBaHue:
OKCNEPUMERMATLHBIY | monomnrpio HU300paXKeHHI TPU Ha0OP 1O OTITHKE
JJ/_IA/MHW No 11 cobuparoriei TMH3BL. | MMOMOIIN coOUparomei
) d'? oy e}_m e Wsmepenne JIMH3BL. YMETh
M306paKeHNUs ¢ | doxycHoro HU3MEPSTh (POKYCHOE
TOMOIIBIO PaCCTOSIHUS JTMH3BI paccrosiHue
coOuparomieif TMH3BI. coOuparomiei JTMH3bI
Usmepenue
(dhoxycHOrO
PACCTOSIHUS JIMH3BD»
64 Ypox uzyuenus | I'ma3 kak ontudyeckas | 3HATH/TIOHUMATh Hemonctparust
cucrema. YCTPOUCTBO U TIPUHLINIIA JCHCTBUA




HO8020 Mamepuana OnTuueckue MIPUHIIMIT JCHCTBUS MPOCKIIMOHHOTO
pUOOPHI ONTHYECKUX amnmapara u

['ras KaK IpHGOPOB, yMETh doToanmapara,
OITUICCKast OMKCHIBATH U MOJIEND IJ1a3a
cucrema. 0OBACHATH TIPOIIECC
OnTryeckue AKKOMOJIAITHH TJIa3a
TIpUOOPHI

65 Ypox obobwenus u Pemienue 3a1a4 Ha Ymeth pemath 3agaun | COOpHHUKH
cucmemamusayuu IIOCTPOEHUE Ha IOCTPOCHUE [O3HABATEJIbHBIX U
Hanuil no meme U300paXeHuii B U300pakeHuit, Pa3sBUBAIOLINX
«JIEMEHTBI .

N TOHKHUX JINH3aX, pacuet (OKyCHOTO 3aIaHui 10 TeMe
TeOMETPHIECCKOI . .
ONTHUK pacdeT ONTHYECKON paccTosIHUS ’ «['eomeTprueckas
CWJTBI JINH3HI. ONTHUYCCKON CHUJIBI OTITHKA
JIUH3BI

66 Ypox KOHmMpOs, | DIEeMEHTHI YMerh pemathb KonTtponsno-
oueﬂmf U KOppEeKYuu | reoMeTpUIEeCKON Ka4EeCTBEHHBIE, U3MEPUTENBHBIE
SHAHUU OITUKH. pacUEeTHEIE U MaTepHAIbI IO TEME
KO6H ThoJIbHAA rpaduuecKue 3a1a9u «I"eomeTrpuueckas
%2 OTZ o  TeMme 1o Teme OTTHK
«DIIEMEHTEI «["'eoMeTrpuueckas
reOMETPUYECKON OnTHKa»
OTITHKH

[ToBTOpEHUNE

67 Ypox 0bobwenus u
cucmemamu3ayuu
SHAHUL U YMEHULL.
«HayuHsl1il MeTOz
MTO3HAHUS.
du3nyeckue
SIBJIGHUS] M CPEJICTBA
HX OITUCAHUSI

68 Ypok 0b6ob6wenus u
cucmemamusayuu

SHAHUL U YMeHULL.
«HayuHbIil MeTOR
MTO3HAHUS.
Ouznyeckue
SIBIICHUS U CPEJICTBA
HX ONTUCAHUSI»




		2023-10-16T14:32:17+0300
	Меркучев Николай Гаврилович
	Я автор этого документа




