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1.IlosicHUTEIBLHAA 3aIIUCKA

Pabouas nporpamMma no ¢usuke aus 8 Kjgacca COCTaBJI€HA B COOTBETCTBUM ¢ DeepaibHbIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
ctangapToM: «duznkay 7-9 kinaccel (0a30BbIM YPOBEHB) M IPUMEPHOM TIporpamMMsl 1o ¢usuke, 7-9 kiaccol, — M.: [Ipocsemenue, 2011 rox
(cranmapThl BTOPOTrO TIOKOJIEHHS), Ha OCHOBe aBTOpckoil mporpammbl A.B.Ilepeiukuna, E.M. ['ytHuk, ¢ yuy€tom TpeOoBaHui
['ocynapcTBEHHOTO 00pa30BaTENIbHOTO CTAHAPTA BTOPOTO MOKOJICHUS.

[Iporpamma cooTBeTCTBYET 00pa30BaTEIbHOMY MHUHUMYMY COJIEpKaHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM U TPEOOBAHUIM K
YPOBHIO MOATOTOBKM OOYYalOIIKUXCsl, MO3BOJSIET paboTaTh 0e3 Mmeperpy3ok B Kilacce C JETbMH Pa3HOTO YPOBHS OOy4eHHS W MHTEpeca K
¢busuke. OHa MO3BOJIIET CHOPMUPOBATH Y OOYUAIONIUXCS OCHOBHOM IIKOJIBI JJOCTATOYHO IIMPOKOE MPE/ICTaBlIeHNnEe 0 (PU3NYECKO KapTHUHE
MUpa.

Pabouas mporpaMMa KOHKpETH3UPYET COJEepKaHue IPEIMETHBIX TEM 00pa30BaTeIbHOIO CTaHAapTa U AA€T pacupesesieHue yueOHbIX
4acoB MO pasznenaMm Kypca (u3uKu Uit § Kiacca ¢ y4y€TOM MEXKIPEAMETHBIX CBS3€H, BO3PACTHBIX OCOOCHHOCTEW OOydaromIuXxcs,
orpeaensieT MUHUMAaJIbHBIA HAaOOp OMBITOB, IEMOHCTPUPYEMBIX YUUTENIEM B KIlacce U JaOOPAaTOPHBIX, BHIMOIHIEMbBIX 00yJarOIIMMHUCH.

Pa3nenbl Kkypca BbIOpaHBI C Y4Y€TOM HauOOJee MIMPOKUX BO3MOXKHOCTEH IO NPUMEHEHUI0000PYIOBaHUS
LEHTpa «Touxka pocray, KaKk s IPOBEICHUS 1a00paTOPHBIX pabor, TaKk u JUTSIIEMOHCTPAIMOHHOTO
HKCIIEPUMEHTA.
Kpome Toro, mnepeuucineHHble paszaenbl  o0JaAar0T  HAaWOOJBIIMM  TMOTEHUWAJIOM  JJs  OpraHu3alMd  MPOEeKTHOM U
HCCJIeI0BATENBCKON NEATEIHbHOCTH 00YYaIOIIUXCSl.

Pabouas npoepamma evinonusem 06e ocnoguvle GyHKyuU:

o HHPOPMALIMOHHO-MeTOANYeCKAas: (PYHKUMS TO3BOJSET MOJIYYUTh MPEICTABICHUE O LEJISAX, COJEp)KaHWHU, OOIIeH CTpaTeruu
0Oy4eHHMsI, BOCIIUTAHUS M PA3BUTUA00YUAOIINXCS CPEACTBAMU y4eOHOT0 IpeaMeTa (pu3nka.

° OpraHm3allMOHHO-INVIAHUPYIOIIIad (l)yHKIII/Iﬂ npeaAyCcMaTpruBacT BBIACICHHUEC OTaIlOB O6y‘ICHI/I$I, CTPYKTYPHUPOBAHHUC y‘I€6HOFO
Marcpuaia, OIPCACICHHUC CIro0 KOJIMYCCTBCHHBIX MW KAYCCTBCHHBIX XapPaKTCPUCTHUK Ha KaXJIO0OM H3 3TallOB, B TOM YHCJIC OJIA
COACPIKATCIIbHOI'O HAITOJTHCHUA HpOMe)KYTO‘IHOﬁ arTecraiunu O6yanOH_II/IXC$I.

B ocnose nocmpoenusl npocpadmmbsl JeHCammMmpUuHIUIBI:CAHHCTBA, NMPECEMCTBECHHOCTH, BAapUAaTUBHOCTHU, BLIACJICHUSNA MOHATHHHOIO
saApa, 1€eATCJIbHOCTHOI'O IOAX0/1a, IPOCKTHPOBAHUA U CUCTEMHOCTH.




2.00mas xapakrepucTHKa y4eOHOro npeamera

®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJBI, BBICTYNAas B KayecTBE Y4YEOHOro IpeAMeTa B ILIKOJE, BHOCUT
CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAaHUU 00 okpyxkaromeM Mupe. OHa pacKpbIBaeT pojb HAYKM B SKOHOMHYECKOM M KyJIbTYPHOM
pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (DOPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHS.

['ymanuTapHoe 3HaueHue (PU3MKU KaK COCTaBHOM 4YacTH OO0IIEro oOpa3oBaHUS COCTOMT B TOM, YTO OHA BOOPYKAaeT HIKOJbHUKA
HAYYHBIM METOJIOM MO3HAHUS, TTO3BOJISIONIUM MOJTy4YaTh OObEKTHUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUpE.

3HaHue GU3NYECKUX 3aKOHOB HEOOXOIUMO ISl U3YUYSHHS] XUMUH, OMO0JIoTHH, pusndeckoil reorpaduun, Texuonoruu, ObXK.

[Ipu coctaBineHun AaHHOW paboyeld MporpaMMbl YUYTEHbI peKOMeHAaunn MuHucTepcTBa 00pa3oBaHusi 00 YCUIIEHUU MPAKTUYECKOH,
HKCIIEPUMEHTAIBbHON HANPABIEHHOCTH NPENogaBaHus (PU3UKHU U BKIIOYEHA BHEYPOUHAs €SI TEIbHOCTb.

®u3rka B OCHOBHOM IIKOJIE M3YYaEeTCsl HA YPOBHE PACCMOTPEHHUS SIBJICHUN MPUPObI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3HUKHU U
IIPUMEHEHUEM ITUX 3aKOHOB B TEXHUKE U MTOBCEIHEBHOW JKU3HU.

H3yuenue puzuku 6 0CHOGHOIU WIKO1e HANPABIEHO HA 0OCHUICEHUE C/1e0VIOULUX TTeJIeH:

- pa3BUTHE HMHTEPECOB M CIIOCOOHOCTEHOOYYAIOIIMXCS HAa OCHOBE Iepelayd WM 3HAHUH M OMbBITa IMO3HABATEIBHONH M TBOPYECKOU
NEeSITENHbHOCTH;

-MIOHUMaHNe 00yYaIOIUMHKCS CMBICIIAa OCHOBHBIX HAYYHBIX MOHSATUHN U 3aKOHOB (DU3UKU, B3aUMOCBSI3H MEXKTy HUMU;

- popMupoBaHue y 00YyUaIOIINUXCS TIPEICTABICHNN 0 (U3MIECKON KapTUHE MUPA.

Hocmuicenue ymux yeneii obecneuusaemcs peuienuem ciedyouiux 3a1ay:

-3HAKOMCTBO OOYYAIOIINUXCS C MEMOOOM HAYUHO2O NOZHAHUS T MEMOOAMU UCCIe008aHUs OObEKTOB U SIBICHUMN MPUPOIbI;

- TpuoOpeTeHre OOYYAIOIIMMHCS 3HAHUH O MEXaHMYECKHX, TEIJIOBBIX, DJICKTPOMArHUTHBIX W KBAaHTOBBIX SIBICHUSIX, (PU3MUECKHUX
BEJTMYMHAX, XapaKTEPU3YIOIIUX ITH SBJICHUS;

- ¢dopmupoBaHue y OOyYalOMUXCA YMeHUl Hab1oo0ams TPUPOIHBIC SBICHUS U 6bINOAHAMbL ONblMbl, J1A0OpaTOpHBIE pPabOTHl U
IKCNEPUMEHMANIbHBLE UCCAE008AaHUs C UCTIONB30BAHUEM U3MEPUTEIBHBIX PUOOPOB, UUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU JHCUSHU,

- OBJNQJICHHE OOYYAIOIIUMUCS TAKUMU OOWEHAYUHLIMU NOHAMUAMU, KaK TPUPOIAHOE SIBICHHUE, dMAUUPUYECKU YCIMAHOBLEHHbIU (akm,
npobiema, meopemuueckuil 8b1600, pe3yibmam IKCHEPUMEHMATLHOU NPOBEPKU,




NPOU3BOOHBIX U KYIbMYPHLIX HOMpeOHOCmell Yel06eKd.

- IOHUMaHWEe O0YYAIOIIMMHUCS OTJIMYNN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOU WH(MOPMAITUH, IECHHOCTUHAYKH Y008/1emE0opeHUsl OblMOBbIX,

VYyeOHas mporpamma Juist 8 Kijlacca paccuutaHa Ha 68 yacoB, 1o 2 yaca B HEJIENIO

3.I'padux peanusanuu padoyeil nporpamMmsl o pusuke

8 kiacce

B TOM YHUCJIC HA

n/ HAaUMCHOBAHHUE Pa3aejioB U
TEM
I

BCEro
yacoB

YPOKH
(TM, P3
u 0C3)

JaGopatopHbie padotsl (JIP)

KOHTpoJbHBIe padoTsl (KP),
NMPOEKThI

nara KP

NpHUMePHOe KOJINYeCTBO
€CaMOCTOSITEILHBIX PadoT,

TeCTOB, 324€TOB H
$uznyecknx TUKTAHTOB

TennoBeic SABICHUS

24

19

Nel «CpaBHeHUE KOJIMYECTB TETIIIOTHI
IIPY CMEIIMBAHUH BOJIBI pa3HOM
TEMITepaTypb»

Ne2 «M3mepenue yaensHOI
TETJIOEMKOCTH TBEPJIOTO TENa»
Ne3 M3mepenne BIa)KHOCTH BO3TyXa»

Ne4 «COopka dIEKTPUUIECKON 1enr U

Kontpomsnas padora Nel
«BHYTpeHHSs dHEprUs»

Konrponsnas padora Ne 2
«/I3MeHeHNe arperaTHbIX COCTOSHUIL
BELIECTBAY

3J'I€KTpI/I‘-IeCKI/Ie SABJICHUA

28

22

HN3MEPCHHUE CUJIBI TOKA B €€ Pa3JIMYHBIX
y4acTKax»

Ne5 «3MepeHue HanpspKeHUs Ha
Pa3IMYHBIX YYaCTKaX JIEKTPUIECKON
e
Ne6 «PerynupoBanue CUibI TOKa

peocTaTomM»

Ne7 «M3mepenne conpoTUBICHUS
IIPOBOAHHMKA ITPU TOMOIIN aMIIEpMETpa U
BOJITMETPa»

Ne8 «M3mepenne MOIIHOCTH U pabOThI
TOKa B DJICKTPUUECKOH JIamIIe»

KonTtpomsras padora Ne 3
«3aKOoHBI TOCTOSTHHOTO
IIEKTPUYECKOTO TOKA

SHCKTpOMaFHI/ITHI)IC SBJICHHUA

CBeTOBBIC SBIICHUS

Ne9 «Cbopka 311eKTpoMaruuTa u
UCIIBITAaHKE €T0 NEHCTBHS»
Nel0 «M3yuenue
PabOTHIPIEKTPOABUTATENS] HA MOJICITID)

Nell «ITomyuenne n3o0paxkeHus Ipu

IIOMOIIIN JTUH3BD»

Konrponsnas padora Ned «CBeToBBIC

SIBJIICHUS




5 HroroBoe moBTOpeHme 4 4 0 3ammTa IpoeKToB (4 gaca) 0

Hroro 68 53 11 4 9

4.0cHOBHOE COep:KaHME POrPAMMBbI
8 kj1acc, 68 yacos, 2 yaca B HeJleJI10
TensioBble siBJIeHUs (24 yaca)

TeroBoe paBHoBecue. Temmnepatypa. Buyrpennss sneprusi. Pabota u ternonepenava. Bun teronepenaun. KonnuecTBo TEmaoThI.
Hcnapenue u xonaeHcanus. Kunenne. BraxxHocts Bo3ayxa. IlnaBineHue u KpucTaymm3anvs. 3aKOH COXPAaHEHHs SHEPIMHM B TEIUIOBBIX
nporeccax. [IpeodpazoBanue sHepruu B TeroBbiXx MammHaX. KIT/ TermmoBoit ManmuHbl. DKOJIOTHYECKHUE MPOOIEMBbI TETUIOIHEPTECTHKH.
Dpoumanvusie 1ab6opamopHvle padbomol
1.CpaBHEHHUE KOJIMYECTB TEIJIOTHI IPU CMEIIUBAHUH BOJIbI Pa3HOU TEMIIEPaTypBhI.
2.0npeneneHune yneabHOU TEINIOEMKOCTH TBEPAOTO TeNA.
3.M3MepeHne BIaXKHOCTH BO3yXa.

Hemoncmpayuu:

- IPUHLIUI JEHCTBUS TEPMOMETPA;

- TETUIONPOBOJHOCTh Pa3JIMYHbIX MaTEPHUAIIOB;

- KOHBEKIHS B KUAKOCTAX U ra3ax;

- TETUIONEepeiaya MyTEM U3ITyUYEHNUS,

- SIBJICHUE MCTIapEHNUS;

- IOCTOSTHCTBO TEMIEPATYPBI KUIIEHUS KUJAKOCTH IPU NOCTOSHHOM JaBJICHUMU;

- IOHWYKEHUE TEMITEPATYpPbl KUIIEHUS XKUAKOCTH MPH MOHWKEHUH J1aBJICHHUS;

- HaOJII0/IeHNEe KOH/ICHCAIlMU TTapOB BOJIbI Ha CTAKaHE CO JIbJIOM.

Bueypounas oesmenvrnocmy:

- O0BSCHUTB, UTO TaKO€ UH(PaA, SIKZOTEPMHUUECKU, cyOnumarus, aMmop(HbIN, U30TPONUs, AUCCTUIAT, IEPIETYyM-MoOUIIe?
-MCCJIEA0BAaHNE N3MEHEHUS TEMIIEPATYPBI BOJIBI, €CIIU B HEW PACTBOPUTH COJIb;

-UCCJIEA0BAaHUE TETUIONPOBOJHOCTH aJTIOMUHUEBOM, KEJIE3HOM U JJATyHHOM KaCTPIOJIM OJMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM KOJINYECTBOM
BOJIbl HA OJIMHAKOBOM OTHE 32 OJIHO BPEMSI,BBISICHUTH KaKasi KaCTproJisg 00J1agaeT 00IbIIel TemTonpoBOAHOCTbIO;




-MCCIICJIOBaHNE W OOBSCHEHHE BpAICHUS M YCKOPEHHUS BpalieHUss OyMa)KHOW 3MEWKH HaJl BKJIIOYCHHOW JJICKTPUYECKOW JIaMIIOW U
00BsICHEHHE JJAHHOIO SIBJICHHUS

-MCCIIEIOBAaHUE JBYX KYCOUKOB JIb/1a OOEPHYTHIX B OCIIYI0 U YEPHYIO TKaHb MO JEHCTBUEM BKIOUYEHHOM 3JIEKTPOJIAMITOUKY;

-[IOCTPOCHHUE KJIACCU(DUKAMOHHOW CXEMBI, BBIACINAS OCHOBAHHEM JEJIEHHSI CIOCOObI M3MEHEHMsS] BHYTPEHHEW 3HEpruu (MexaHudeckas
paboTa, XuMUYecKas peakii, B3auMOJIEHCTBHE BEUIECTBA C 3JIEKTPOMArHUTHBIM IOJIEM, TEIUIONEpeaaya, TeII0NPOBOAHOCTb, KOHBEKIINS,
U3ITy4YEHHUE);

-MCCIIEI0BaTh TEPMOC U CHAENaTh YEPTEXkK, MOKA3BbIBAIOUIUNA €r0 yCTPOUCTBO,HAIUTH B TEPMOC TOpsYEH BOABI U HAWTU €€ TeMueparypy,
OIPEAECIUTh KaKOE€ KOJMYECTBO TEIUIOTHI TEPSIET TEPMOC B YaC,IIOBTOPUTH C XOJOAHOM BOJOW U ONPEACIUTh KAKOE KOJIUYECTBO TEIUIOTHI
TEpPMOC NMPUOOPETAET B YaC,00bSICHUTH, TOUEMY TEPMOC COXPAHSET BEUIECTBO XOJIOHBIM JIyUIlle, YeM TEIIHIM?

-clieaTh HarJIaJHbIA MpHOOp 10 0OHAPYKEHNIO KOHBEKIIMOHHBIX TTOTOKOB YKUIKOCTH;

-3KCIIEpUMEHTAJIbHBIM IyTEM IPOBEPUTHh Kakas BojAa ObIcTpee 3aMEp3HET, ropsyas uiau xojonHas? [locTpouth rpaduk 3aBHCHUMOCTH
TEMIIEPATYPBI OT BPEMEHH, U3MEPsIsl Yepe3 OJMHAKOBBIE IIPOMEKYTKM BPEMEHM TEMIIEpATypy BOJBI, II0KA HA MOBEPXHOCTH OJHOM U3 HUX
HE IOSIBUTCS JEMT;

-M3rOTOBJIEHUE TTapa(UHOBOM UTPYIIKHU C UCIIOJIb30BAHUEM CBEUH U IJIACTUIINHA.

DduieKTpUYecKHe siBJieHHs (28 yacos)

OnexTpuzauus Tel. OJeKTpUYecKuid 3apsi. JBa BuAa 3IEKTPUYECKUX 3apsiioB. 3aKOH COXPAHEHHS SJIEKTPUYECKOIo 3apsja.
Onextpuueckoe noje. I[loctosHHbIN snekTpuyeckuid Tok. Cuila Toka. DIEKTPUUYECKOE COMPOTHUBIICHHE. DJIEKTPUUYECKOE HaNpsHKEHHE.
[IpoBOTHUKH, JUAJIEKTPUKU M TMOJTYNPOBOJHUKHU. 3akoH OMma IJisi yyacTKa 3JeKTpuueckoi nenu. PaboTa U MOIIHOCThH 3JIEKTPUUYECKOTO
Toka. 3akoH Jxoyns — Jlenua. [TpaBuna 6e3omacHOCTH TP pabOTe ¢ MCTOUHUKAMU AJIEKTPUUECKOTO TOKA.

Dponmanvrsie 1aO0OpamopHvle pabomol

4.COopka 3JeKTpUUECKOH LIeTTH U U3MEPEHHE CUIIbI TOKA B €€ Pa3IMYHbIX y4acTKax.
5.M3MepeHne HanpsDKEHUS. Ha Pa3JIMYHbIX y4acTKaX JIEKTPUUECKOU LIETIH.
6.PerynnpoBaHue cuibl TOKa pEOCTaTOM.

7.13mepeHue conpoTHBICHHS IPOBOAHUKA ITPU MOMOIIM aMIIEpMETPa U BOJIBTMETPA.
8.M3mepeHre MOUTHOCTH U padO0ThI TOKA B 3JIEKTPUUYECKOH JIaMII€.

Hemoncmpayuu:

- BJIEKTPU3ALIMS TEll;

- JIBa pO/ia AIEKTPUUECKUX 3aPs/I0B;

- YCTPOMCTBO U JCHCTBUE AJIEKTPOCKOIA;

- 3aKOH COXPAHEHHUS JIEKTPUUECKUX 3aPAJIOB;

- IPOBOJIHUKY U U30JIATOPBI;




- ICTOYHMKH ITIOCTOSIHHOT'O TOKa;
- U3MEPEHUE CUIIBI TOKA AMIIEPMETPOM;

- U3MEPEHUE HANIPSKEHNS BOJIBTMETPOM;
- peocTar ¥ MarasuH CONPOTUBJIEHUN;

- CBOWCTBA MOJIYIIPOBOIHUKOB.

Bueypounas oesmenvrhocmy:

-M3rOTOBJIEHUE TpocTeiiero 3ekrpockona (byTbuika ¢ mpoOkoi, reo3as mmHoi 10 — 15 cM, Tonkas Oymara. B mpoOky BOUTH I'BO3/b
TakK, 4To0bl OH Topyan u3 He€ Ha 2 — 3 cwm. lllnanka reo3ns Oyner «mapukom» snekTpockona. [logocky TOHKOM Oymard HaKoJIOTh Ha
3a0CTPEHHBIA KOHUYMK T'BO3/IS, 3TO JIENECTKH 3JIEKTPOCKONA);

-u3mepenne KIIJI xkunsaruibHuka;

- U3rOTOBJICHUE U3 KapTO(EIUHBI WM S0JI0Ka HCTOYHUKA TOKa (B34Th s16510K0 My kKapTodenHy U BOTKHYTh B HETO MEHYIO U IIMHKOBYIO
rmiacTuHKy. [loicoequHnTh K 3TUM T1acTiHKaM 1,5 B nammnouky);

- HAlTU JA0Ma MPUOOPHI, B KOTOPBIX MOXKHO HAOJIIOMATh TEIUIOBOE, XMMHUECKOE M JIEKTPOMArHUTHOE JEHCTBUE DJEKTPUICCKOTO TOKA U
OMnucaTh UX;

- U3rOTOBJIEHUE 3JIEKTPOMAarHuTa (HaMOTaTh HAa TBO3Jb HEMHOTO MPOBOJOKM U MOJAKIIOYUTH 3Ty MPOBOJOKY K OaTapeiike, MpOBEPUTH
JeWCTBUE HA MEJIKUX JKEJIE3HBIX MpeaMeTax);

- CPaBHUTH aMIIEPMETP U BOJIbTMETP, UCIIOJIB3Ys 3HAHUSI, TIOJIyYEHHBIE U3 YUeOHUKA U UHCTPYKIMHU K TTpuObopam, paboTy oopMuUTh B BUJIE
TaOJIHUIIBL,

- paboTa ¢ UHCTpYKIUEH K ceTeBOMY (UIbTPY, 3aMIOJHUTH TAOIUILY 110 BOIIPOCaM;

- 3aMIOJIHUTD TAOJHILY 110 MHCTPYKIMSIM JOMAITHUX JIEKTPOIPUOOPOB.

MaruuTtHble fiBJIeHUs (4 yaca)

[loctositHHble MarHuThl. B3amMojaelcTBME€ MarHMTOB. MarHMTHOE I10JI€ MOCTOSIHHOIO TOKa. JleiicTBME MAarHMTHOTO IMOJs Ha
MPOBOJHUK C TOKOM. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
DponmansbHvle 1a60panopHvle padbonbvl
9.COopka 3JIEKTpOMAarHuTa U UCIBITAHUE €T0 JCHCTBUS.
10.M3yuenue paboThl 3IEKTPOJBUTATENS] HA MOJEIH.
Hemoncmpauyuu:
-OIBIT DpCTENa;
- MarHUTHOE T10JIE TOKA,
- ICCTBUE MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM,;




- YCTPOMCTBO 3JIEKTPOABUTATEIIS.

Buneypounas deamenvnocmy:

- YTO TaKOE JIPOCCEb, COJICHOU I, POTOP, CTATOD;

- U3y4YCHHE MarHUTHOTO TIOJIS TI0JIOCOBOTO MarHMTa, TyrOBOr0 MarHUTa U KaTyIIKH ¢ TOKOM, PUCYHKA MAarHUTHBIX TOJICH;

- U3yYeHHE CBOMCTB MOCTOSHHBIX MAarHUTOB (MarHWT, KOMITAC M Pa3HbIC BEIICCTBA: PEe3WHA, MPOBOJIOKA, I'BO3JIU, JCPEBSIHHBIC OPYCKH H
T.IL.).

CgBeToBbI€ siBJIeHMs (8 YacoB)

Cser — anekTpoMaruuTHasi BosiHa. [IpsiMonuHeliHoe pacnpocTpaHenne ceeta. OTpaxkeHue U npenomieHue ceera. [lnockoe 3epkao.
JIunzel. DokycHOE paccTosiHUE U ONTHYECKas cuiia TuH3bl. OnTudeckue npubopsl. Jucnepceus cera.
Dpoumanvusie 1ab6opamopHvle padbomol
11.ITomy4yeHne n300paxeHust MPU MOMOIITH JINH3BI.
Hemoncmpayuu:
- IPSIMOJIMHENHOE PaCpPOCTPAHEHHUE CBETA;
- OTPAXKEHUE CBETA;
- IPEJIOMJICHHUE CBETA;
- X0/ Ty4el B cOOMparoNIeil IMH3e;
- X0/ JIy4eH B pacCCEUBAIOIEH JIMH3E;
- MOCTPOEHKE U300paKEHUN C MOMOIUIBIO JIUH3;
- PUHIINI JEHCTBUS MPOEKIIMOHHOTO anmnapara u (poroanmnapara;
- TUCTIEpPCHs OEJIOTO CBETA;
- IOJTy4eHure OEJIoTo CBETa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Bueypounas oesmenvrocmo:
-00Hapy>KeHHUE TEHU U TIOJTyTEHHU;
-UCCJIE0OBaHUE: B3SITh METPOBYIO MAJIKY W Ha YJIHIIE U3MEPUTH pa3Mep €€ TeHH, 3aT€M OIPEICIUTh PEalbHYIO0 BBICOTY JIEPEBHEB, JOMOB,
CTOJIOOB, MU3MEPSISL UX TEHU;OJyYCHHBIE JaHHBIE OPOPMUTH B BUJI€ TAOTUIIbI;
-UCIOJIb3Y$ PA3JINUHbIE UCTOYHUKH C/IeJIaTh B BUJIC HAIISAHBIX KAPTOUEK ONTHUYECKUE WILTIO3UU;
- BBISICHUTD, UTO 3TO: IUANO3UTUB, KaMepa-00CKypa, MOHOKYJISIP, Tyaldu3M, KBaHT, pepakius, TMonTpus?

BO3M0.)!CHble 31<c:<ypcuu: (l)epMa, CTpOI/ITeJ'IBHBIC IJ1I0ImaaKuy, HO)KapHaSI CTaHL s, AUArHOCTHUYCCKHEC I(a6I/IHCTBI ITIOJIUKIIMHUKHU HUJIN
OOJILHUIIBI.
IloaroroBKa cOOOLICHUH 110 3aIAHHOM TEMe:




-€IMHHIIBI TEMIIEPATYPBI, UCHOJIb3YEMBIE B APYTUX CTPAHAX;
-TEMIIEPATyPHBIE IKAJIbI,

-y4€T U UCTIOJb30BAHUE PA3HBIX BUIOB TEIUIONEpPEIauu B ObITY;
-IN3EJbHBIN JIBUTATEND;

-cBeua S101049K0Ba;

-namiia HakanuBaHus A.H.Jloapiruna;

-JlaMIia C YTOJbHOW HUTHIO DJIMCOHA;

-BJIMSIHUE COJIHEYHON aKTUBHOCTHU HA KUBYIO U HEKUBYIO IPUPOLLY;
-IIOJISIPHBIE CUSTHUS;

-MarHuTHoe noJie miaHeT COMHEYHON CUCTEMBI;

-noauMopPu3M;

-PobGepT By — Bbmaromnuiics: yuéHblil, 4€I0BEK U IKCIIEPUMEHTATOP;
-Cepreit UBanoBrY BaBuiioB 1 ero BKJIaJ] B UCTOPUIO PA3BUTHSI YUEHHUSI O CBETE.

Bo3Mo:KHbBIE HCC/IEI0BATEILCKHE IPOCKTHI:

1.ITpunuun cummerpuu Ibepa Kropu u ero posnb B kpucramiorpadum.
2.MccnenoBanue npouecca KUNEHNs U 3aMep3aHusl MPECHOM U COJIEHOM BOJBL.
3.MccnenoBaHue mpoiiecca IIaBjieHus TUIIOCYIb(uTa.

4.9konoru4yeckue nmpooaemMsbl «ri00anbHOTO NOTETICHUSD.
5.9KcnepUMEHTAIBbHOE UCCIEA0BAHUE MTOJTHOTO OTPAKEHUS CBETA.

6.Du3MKa B YEIOBEUYECKOM TEJIE.

7.I'pynmoBoit npoekT «Pu3nka B 3arajgkax.

HNTorosoe noBropenue u 06001menue (4 yaca)
5.Y4eOHBIC KOMIIETEHIIMH U CIIOCOOBI AeATeJIbHOCTH

Padouas nporpamma npeaxycMarpuBaet ¢popMupoBaHue Y IKOJbLHUKOB 001[ey4e0HbIX YMEHHH 1 HABBIKOB, YHUBEPCAJIbHBIX
CIOCO00B /eATEJLHOCTH U KJIKYeBbIX KoMNeTeHUui. [Ipuopureramu mis MIKOIRHOTO Kypca (U3WKH Ha 3Tale OCHOBHOTO OOIIEro
o0pa3oBaHUs SIBISIOTCS:

Ilo3nasamensvnas deamenvnocms:
* MCITOJIb30BaHUE IS TIO3HAHUS OKPYXKAIOIIETO MUPa PA3IMYHBIX €CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICTTHPOBAHHUE;




* popmupoBaHue yMEeHHI paznndaTh (GaKThl, TUIIOTE3bI, IPUYUHBI, CIEACTBUS, JOKA3aTEIHCTBA, 3aKOHBI, TECOPHUH;

* OBJIaJICHHE a/ICKBATHBIMU CIIOCOOAMU PEIICHUSI TEOPETUUECKUX U SIKCIIEPUMEHTANIbHBIX 3a]1ay;

* MPUOOPETEHUE ONbITa BBIABUKEHUSI TUIOTE3 AJIsI OOBSCHEHUS W3BECTHBIX (PAKTOB M IKCIEPUMEHTATBHON MPOBEPKU BbIJBUTAEMbBIX

TUIIOTES3.

Hugpopmauuonno-kommynukamuenas 0eamenabHoCHb:

* BJIa/ICHUE MOHOJIOTHYECKON U TUATIOTHYECKON Peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUYKY 3peHHs COOECeTHUKA U MPU3HABATH IIPABO

Ha NHOE MHEHMUE;

* UCTIOJIB30BaHUE ISl pELICHUS TO3HABATENbHBIX U KOMMYHUKATUBHBIX 3a/1a4 PA3IMYHbIX HICTOYHUKOB MH(OpMAIUK.

Peghrekcusnan deamenvnocmas:

* BJIQ/ICHUE HABBIKAMU KOHTPOJIS U OILIEHKHU CBOEH JEATEIbHOCTH, YMEHUE NMPEIBUACTh BOBMOKHbBIE PE3YJIbTAThl CBOUX JEHCTBHIA;

* Opranuzaius yueOHoOM 1eaTeTbHOCTH: TTOCTAHOBKA I1eJIH, TFITAHUPOBAHKE, ONIPEICTICHUE ONITUMAIBHOTO COOTHOIICHUS IIEJIM U CPE/ICTB.
BbipaboTka koMneTeHI Ui

Oobweoopazosamenvhuix (yaieOHO-TIO3HABATEIbHAS U WH(OPMAITMOHHAS] KOMIICTSHITHS )

* CaMOCTOSATEIFHO W MOTHBHPOBAHHO OPTraHW30BBIBATH CBOIO IMO3HABATEILHYIO NEATEIHHOCTh (OT MOCTAHOBKHU IIENH IO TOJYYCHHUS U
OILICHKH pe3yJIbTaTa);

* HCIOJNB30BaTh AJIEMEHTHl MPUYUHHO-CICICTBEHHOTO H CTPYKTYpHO-(QYHKIIMOHAIBHOTO aHalu3a, OMNPEACIATh CYIIHOCTHBIC
XapaKTEPUCTUKU U3y4aeMOTro 00bEeKTa, pa3BEPHYTO 0OOCHOBBIBATE CYK/ICHUS, JaBaTh OMPECICHUS, IPUBOINTh JOKA3aTEIbCTBA;

* HMCIOJb30BaTh MYJbTUMEIUNUHBIC PECYpPChl M KOMIIBIOTEPHBIC TEXHOJIOTHH I 00paOOTKH, Mepeadn, MareMaThu3aluu UHGOpPMAIIIH,
MpPEe3eHTAIlMU PE3YJIbTATOB MMO3HABATEIILHON U IPAKTUYECKOM NESITEbHOCTH;

* OILICHMBATh U KOPPEKTUPOBATH CBOE TMOBEJCHHE B OKPYXKAIOIIEH Cpene, BBIMOJIHATh SKOJOTUYECKHE TpeOOBaHUS B IMPAKTUUYECKON
JESITETLHOCTH U TTOBCETHEBHOM KU3HHU.

Ilpeomemno-opuenmuposanublx, penpooyKmueHo-0eameabHoCHHbLX(COIUATbHO-TPYI0Basi KOMIETEHINUS U KOMIETEHIINS TUYHOCTHOTO
CaMOCOBEPIIEHCTBOBAHUS):

* MMOHUMAaTh BO3PACTAIONIYI0 POJIb HAYKH, YCWJICHHE B3aMMOCBS3M M B3aWMHOTO BJIMSHUS HAYKW M TEXHUKH, MPEBpAICHUE HAYKH B
HETMOCPEICTBEHHYIO IPOU3BOAUTENBHYIO CHITy OOIIIECTBA;

* OCO3HABaTh B3aUMOJICHCTBHUE YEJIOBEKA C OKPYKAIOIIEH cpeaoii, BO3SMOKHOCTU U CIIOCOOBI OXpaHbl PUPOIBI;

* pa3BUBATh MO3HABATEIBHBIC MHTEPECHl W MHTEIUICKTyaJIbHBIC CIIOCOOHOCTH B TPOIIECCE CAMOCTOSTEIBHOTO MPUOOPETCHUS (HU3UICCKUX
3HAHHMH C UCTIOIH30BAHUEM PA3TUIHBIX UICTOYHUKOB HH(POPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

* BOCMHTHIBATh YOEKAEHHOCTh B TO3UTHUBHOW PO (PM3UKU B JKM3HM COBPEMEHHOTO OOIIECTBA, NMOHMMAaHUE TMEPCICKTHUB pPa3BUTHS
DHEPreTUKH, TPAHCIIOPTA, CPEJICTB CBI3U U JAPYToe;

* OBJIaJIeBaTh YMEHUSMU MIPUMEHSTH MOJIyYSHHbIC 3HAHUS J11 00bICHEHUS pa3HOOOPa3HbIX (PU3NUYECKUX SIBJICHUM;

* IPUMEHSTH MOJIYYCHHbIC 3HAHUS U YMEHHUS Jis 0€30MacHOr0 MCIOJb30BaHUS BEIIECTB U MEXAHU3MOB B OBITY, CEJIbCKOM XO3SIICTBE U




MIPOU3BO/JICTBE, PEIICHUS MIPAKTUUECKUX 3a/1a4 B MOBCEAHEBHOW KU3HU, IPEAYNPEKICHUS ABICHUN, HAHOCSIINX BPE 3JI0POBbIO YEIOBEKA
Y OKPY’KAIOILEH cpeae.

Llennocmmuo-cmolcnoeoit, 00uLeKy1bmMypHOU U KOMMYHUKAMUGHOU

* IOHUMAaTh [IEHHOCTHBIC OPUEHTALIUHU O0YYArOIErocsi, €ro ClIOCOOHOCTh BUIETh U MOHUMATh OKPYKAIOIIUNA MUD;

* YMEHHE 00y4aroIerocs: BhIOMpaTh 11eJIEBbIe U CMBICIOBBIE YCTAHOBKH JIJISI CBOMX JIEUCTBUM U MOCTYIIKOB;

* MPUOOPETEHNE ONbITAa OCBOCHUS 00YUYAIOIIUMCS HAYYHON KapTUHBI MUPA;

* OBJIQJICHHE CIIOCOOAMU B3aMMOJICHCTBUS C OKPYKAIOUUMU M yAANEHHBIMU JIIOJIbBMU U COOBITUSAMH, YMEHHUE 3a/1aBaTh BOMPOC U BECTHU
JIMCKYCCHIO, BJIaJICHHE Pa3HbIMU COLMAJIbHBIMU POJISIMU B KOJIJIEKTUBE.

DopMHUpOBaHUE YHUBEPCAIBHBIX Y4eOHBIX JIeliCTBHI

[lepemenbl, TPOUCXOASIIMNE B COBPEMEHHOM O0IIeCTBE, TPEOYIOT YCKOPEHHOTO COBEPLICHCTBOBAHUSA 00pPa30BaTEIHLHOTO
NPOCTPAHCTBA, OMpEeNeHUsl Lejel 00pa3oBaHMs, YUYHTHIBAIOUIUX TOCYIApCTBEHHBIC, COIHAIbHbIE M JIMYHOCTHBIE MOTPEOHOCTH H
MHTEpECHL. B CBSI3M ¢ ’TUM NPUOPUTETHBIM HAIIPABJIEHUEM CTAHOBUTCS 00€CIIEUEHUE Pa3BUBAIOLIETO TOTEHI[MAIA HOBBIX 00pa30BaTEIbHBIX
CTaHAapTOB. Pa3BUTHME JTUYHOCTH B CUCTEME OOpa3oBaHUs OOECIIEUMBAETCS, MPEXKIE BCEro, yepe3 (POpPMUPOBAHUE YHUBEPCAIbHBIX
yueOHbIx AeiictBuil (Y'Y 1), KOTopble BBICTYNAIOT MHBAPUAHTHOM OCHOBOM 00pa30BaTEIbHOIO M BOCIUTATENBHOTO MpoleccoB. OBiaaeHue
O0Oy4YaroIIMMHCS YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMHU BBICTYIAET KaK CIIOCOOHOCTh K CAMOPA3BUTHIO U CAMOCOBEPIICHCTBOBAHUIO
MyTEM CO3HATEIBHOIO U aKTUBHOTO MPHUCBOEHUS HOBOTO COLUAIIBHOTO ONbITa. Y Y JICO31al0TBO3MOKHOCTh CAMOCTOSITEIbHOTO YCIIEIIHOTO
YCBOECHHS HOBBIX 3HAHMM, YMEHUN U KOMIIETEHTHOCTEW, BKIKOYasi OpraHU3allii0 YCBOCHHUs, TO €CTh YMEHHUS YUUTHCS.

B mmpokom 3HaueHMH TEPMHUH «YHUBEpCAJIbHbIE y4eOHbIE NEHCTBHUS» O3HAYAET YMEHHE YUYMThCA, T.€. CIIOCOOHOCTh CyOBEKTa K
CaMOpPa3BUTHUIO U CAMOCOBEPILIEHCTBOBAHUIO ITyTEM CO3HATEIBHOTO U AKTUBHOT'O MPUCBOEHUSI HOBOT'O COLIMAJILHOTO OmbITa. B Ooiiee y3kom
(COOCTBEHHO NCUXOJIOTMYECKOM 3HAYEHMH) TEPMUH «YHUBEpCAJIbHbIE Y4YeOHbIE NEHCTBUS» MOXHO ONPEIEIUTh KAaK COBOKYIHOCTb
CIIOCOOOB ACHCTBUSL OOyUaromierocsi (a TakKe CBSI3aHHBIX C HUMH HABBIKOB Y4eOHOW paboThl), 00ECIEeYUBAIOIINX €r0 CIOCOOHOCTh K
CaMOCTOSITEJIbHOMY YCBOEHHUIO HOBBIX 3HAHUU U YMEHHI, BKJIFOYasi OpraHU3alrIo 3TOr0 Ipolecca.

YHusepcaibHble yyeOHble aeiicreus (Y'Y /) nonpasaenstorcs Ha 4 Tpynnbl: peryJsTUBHbIE, TUYHOCTHbIE, KOMMYHHKAaTUBHbBIE U
ITIO3HABATEIIbHBIE.

Pe3syabraTtom ¢gopMHUpOBaHMSA YHHMBEPCAJbHBIX YUYCOHBIX ACHCTBUM OYAYT SAABJAATHCH YMEHHS:

* POM3BOJILHO U OCO3HAHHO BJAJIETh OOIIUM NMPUEMOM pPEILICHUs YUeOHbIX 3a7a4;

* HCTIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA, B TOM YMCJIE MOJIETIM M CXEMBI JIJIs PEIICHHs YUeOHbBIX 3a/1a4;
* YMETh OCYLIECTBIISITh aHAIN3 OOBEKTOB C BBIICJICHUEM CYIIECTBEHHBIX U HECYLIECTBEHHBIX TPU3HAKOB;

* YMETb OCYILECTBIATh CUHTE3 KaK COCTaBJICHUE LIEJIOr0 U3 YaCTeH;



* YMETh OCYLIECTBIISITh CPaBHEHHE, KJIACCU(PUKALIMIO 11O 331aHHBIM KPUTEPHSIM;

* YMETh yCTaHaBJINBATh NPUUYUHHO-CIIEICTBEHHBIE CBS3U;

* YMETbh CTPOUTD PACCYKJEHUA B POpME CBA3U NPOCTHIX CYKIECHUU 00 0OOBEKTE, €r0 CTPOSHNUHU, CBOMCTBAX U CBA3SIX;

* BJIaJIETh OOLIMM MPUEMOM peLICHUs yUeOHBIX 3a/1ay;

* CO3/1aBaTh U MPE0OPa30BBIBATH MOJEIH U CXEMBI JIJIsl PEeILICHUS 3a1a4;

* YMETh OCYILIECTBISATh BEIOOP Hanbosee 3p(HEeKTUBHBIX CITOCOOOB pellIeHUs 00pa30BaTeNIbHbIX 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUU.

6.TpebGoBaHNsi K YPOBHIO NOATOTOBKH 00y4al0Ierocsi
8-ro ki1acca

B pe3viemame usyuenus gpusuxu vuenux 8 xnacca 0onxcen:

3HaTH/IIOHUMATh:

* cmblcl nonamuil: PU3NUECKoe sIBJICHHE, PU3NUECKUN 3aKOH, B3aUMOJICHCTBUE, JIEKTPUUECKOE M0JI€, MArHUTHOE TI0JIE, aTOM;

* CMbBIC (Du3uYeCKUX @eIUYUH: BHYTPECHHSS DHEPrUs, TeMIepaTypa, KOJIUYECTBO TEILJIOThI, BIAXKHOCTh BO3/1yXa, SJIECKTPUUECKUHN 3apsij,
cuja JJICKTPUYECKOTO0 TOKA, DJIEKTPUUYECKOE HAMPSHKEHHUE, DJICKTPUUYECKOE COMPOTHUBJIECHUE, paboTa M MOIIMHOCTh JJIEKTPUYECKOTO TOKa,
(hOKyCHOE PacCTOSIHUE JINH3BI,

* CMbICN (pu3uUecKUX 3aKOHO8. COXPAHCHMS SHEPTrUU B TEIUIOBBIX MPOIECCaX, COXPAHEHUs AJIEKTpuyeckoro 3apsga, Oma ajis ydacTka
nenu, [[xoyns — JIeHna, mpsSsMOIMHEHHOTO paclpoCTpaHEHUs CBETa, OTPAKEHUS U MIPEJIOMIICHUS CBETA,

YMmerTh:

* onucovleamv u O00BACHAMDB. TEIUIONPOBOAHOCTh, KOHBEKIIMIO, W3JIyUYCHHE, HWCMApECHUE, KOHACHCAIIUIO, KHUIICHHE, ILJIaBJICHHE,
KPUCTAILTN3AINIO, JISKTPU3AIINIO, B3aUMOJICHCTBHE AICKTPUUYSCKUX 3apsa0B, B3aMMOJICHCTBHEC MarHUTOB, JEHCTBUE MAarHUTHOTO IOJISI HA
MIPOBOJHHUK C TOKOM, TEINIOBOE JEHCTBUE TOKA, OTPAKECHHUE/TIPEIOMIICHUE CBETA;

* ucnoav3ogamp HU3MIECKUE MPUOOPHI U U3MEPUTEITLHBIE HHCTPYMEHTHI JIJIs1 U3MEPEHUS (PU3NYECKUX BETUYHH: TEMIIEPATYPHI, BIAKHOCTH
BO3/TyXa, CUJIbI TOKA, HATIPSDKCHMS, COMTPOTUBIICHHUSI, PAOOTHI M MOIITHOCTH YJICKTPUIECKOTO TOKA;

* npedcmaegiams pe3yapbmamsl U3MEPEHU B BUAE TaOnull, rpadUKOB M BBISABISITH Ha 3TOM OCHOBE SMIUPUYECKHUE 3aBUCHUMOCTU:
TEMIEPATyphbl OCTHIBAIONIEH BOJBI OT BPEMEHH, CHJIBI TOKA OT HAIpPSKEHUSI HA y4acTKe IENU, yria OTPa)XEHUsI OT yrja MaJeHus, yria
MPEJIOMIICHHS OT yIJia MaJCHUs;

* gbIpadicams pe3ynbmanvl N3MEPEHUN U pacu€ToB B euHUIIaX MexayHapoanoi cuctembl CU;

* npueoOUMb NpUMepPsl TPAKTUIECKOTO MCIOJIb30BAHUS (PU3MUECKUX 3HAHMM O TEIUIOBBIX, AJICKTPUUYECKUX, MAarHUTHBIX M CBETOBBIX
SIBJICHUSX




* pewiamp 3a0auu Ha TIPUMEHEHHE (PU3MUECKUX 3aKOHOB: COXPAHEHUS PHEPIMM B TEIUIOBBIX MPOIECCaX, COXPAaHEHUS JIEKTPUUYECKOTO
3apsga, Oma s ydactka nenu, Jpxoyns — JleHua, npsiMOJTMHEHHOTO pacpOCTPAHEHMSI U PEJIOMIIEHUS CBETA;

* ocywiecmenamy CamoCcmoAmenabHvlii nOUCK WH()OPMAIUMU €CTECTBEHHOHAyYHOIO COJEpPXAHUS C HCIIOJIb30BAHUEM Ppa3IMYHBIX
MCTOYHUKOB MH(popManuu (y4eOHbIX TEKCTOB, CIPABOYHBIX M HAYYHO — MONYJSAPHBIX U3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera), €€ 00pabOTKY U MPEACTABICHHUE B Pa3IMYHBIX (hopMax (CIOBECHO, C TOMOIIBIO PUCYHKOB U IIPE3ECHTALUN);

* UCHOb306amb NPUOOPEeMEHHBIE 3HAHUA U YMEHUA B TPAKTUYECKOW EATENHHOCTH W TOBCEAHEBHOM >KM3HM Il oOecreyeHus
0€30MacHOCTH B MPOIIECCE KUIHEACATEIbHOCTH.

7.Pe3yabTaThbl 0CBOCHHMS Kypca PU3UKH

Jluunocmmuute pesynbmamol:

- opmMupoBaHUE MO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEHN 00yJarommxcs;

- yOeXIEHHOCTh B BO3MOKHOCTH TO3HAHUS MPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO HMCIIOJIB30BAHUS JTOCTIKEHUH HAYKU M TEXHOJIOTUN
JUIS TANbHEWIIETO pPAa3BUTHS YEJIOBEUECKOTO OOIIecTBa, YBaXKEHHE K TBOpIAM HAayKH, OTHOIIEHHE K (HU3UKE KaKk K JIEMEHTY
00LIEYEeI0BEYECKOH KYIbTYpHI;

- CaMOCTOATEIHHOCTH B IPUOOPETEHIH HOBBIX 3HAHWN U MPAKTUYECKUX YMEHH;

- MOTHBAIUS 00pa30BaTEIBHON JESATEIbHOCTH IIKOJIBHUKOB Ha OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO TOX0/4;

- opMHupoBaHUE IIECHHOCTHBIX OTHOIICHUH IPYT K APYTY, K YUUTENIO, K aBTOPaM OTKPBITUH M H300PETeHUH, K pe3yIbTaTaM OO0y4YCHHUS.

Memanpedmemnbsle pe3yiomamal:

- OBJIQJICHHE HABBIKAMHM CaMOCTOSATEIHLHOTO MPUOOpPETEHUs HOBBIX 3HAHWM, OpraHU3alUd y4eOHOUW JEeSTENbHOCTH, MMOCTAHOBKH IIEJeH,
IJIAHUPOBAHHUSI, CAMOKOHTPOJISI M OLIEHKU PE3YyJbTAaTOB CBOEH AEATEIbHOCTH, YMEHUSIMHU MPEABUNIETh BO3MOMKHBIE PE3YIbTAaThl CBOUX
JICUCTBUM;

- TIOHMMAaHUE PA3IUYUid MEXIY WMCXOIHBIMU (DaKTaMU W TUTIOTE3aMU Il UX OOBICHEHHS, TCOPETUYCCKUMHU MOJIEISIMU U PeaTbHBIMH
O0BEKTaMH, OBJIAJICHUE YHUBEPCATHHBIMH YYECOHBIMH JACHCTBUSMHU HAa TPHUMEpPAaX THUMOTE3 Il OOBSICHEHHS HW3BECTHBIX (DAKTOB W
AKCIEPUMEHTATLHON MPOBEPKU BBIIBUTAEMBIX TUIIOTE3; Pa3padOTKH TEOPETUUECKUX MO/IETIEH MPOIIECCOB WU SIBIICHMUIA;

- IPUOOPETEHHUE OMbITA CAMOCTOSITEILHOTO MOKUCKA, aHAIN3a U 0TOOpa MH(OPMAIIMK C UCTIOJIH30BAHUEM PA3TMYHBIX HCTOUHUKOB M HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH ISl PEIICHUS TOCTABJICHHBIX 3a]1a4;

- (opMupoBaHHEe yMEHUU BOCIPUHUMATH, TepepadaThiBaTh M MPEABABIATH WH(POpPMAIMIO B CIOBECHOM, OOpa3HOM, CHMBOJUYECKOU
dbopmax, aHaIM3UPOBATh M MepepadaTbiBaTh IMOJYYCHHYH) HHQPOpPMAIIMI0O B COOTBETCTBHHM C IIOCTaBJICHHBIMHM 3aJavyaMu, BBIICIATH
OCHOBHOE COJiepKaHUE MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI HA MIOCTABJICHHBIE BOMPOCHI M U3JIaraTh €ro;




- pa3BUTHE MOHOJIOTMYECKON M TUAJOTMYECKON pedH, yMEHHs BbIPakaTh CBOM MBICIM M CIIOCOOHOCTH BBICIYIIMBATH COOECEIHHKA,
MOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh MPABO APYroro 4eJOoBEKa Ha MHOE MHEHUE;

- OCBOEHHUE MTPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYyalUsIX, OBJIAJIEHUE 3BPUCTHUYECKUMHU METOIaMH PELIEHUS IPOOIIeM;

- (hopMupoBaHHE YMEHHI pabOTaTh B TPYMIE C BHIITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IPEICTaBIATh U OTCTAUBATh CBOU B3IJISI/IBI
1 yOexeHus1, BECTU AUCKYCCHIO.

Ilpeomemmnuie pesynromamul:

- 3HAHUA O MPUPOJIE BAKHEUITUX (PU3UUECKUX SIBJICHUN OKPYXKAIOIIEro MUpa U MOHUMAaHUE CMbICIa (U3HMUECKUX 3aKOHOB, PACKPBIBAIOIITNX
CBSI3b U3YUYCHHBIX SIBJICHUM;

- YMETh TOJB30BAaThCsl METOJAMU HAYYHOTO MCCIIEOBaHUS SIBJICHUIN MPUPOJIbI, MPOBOJIUTH HAOIIONCHUS, TUIAHUPOBATH U BBIMOIHATH
IKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl U3MEPEHUMN, MPEJCTABIATh PE3yIbTaThl H3MEPEHUN C MOMOIIIBIO TaOIHIl, TpaduKoB U GopMyII,
OOHapYy>XKUBaTh 3aBHCHUMOCTH MEXIy (U3HMUYECKUMU SBICHUSIMH, OOBSICHSATH IMOJYYCHHBIC PE3YyJbTAaThl M JIETaTh BBIBOJBI, OIICHUBATH
I'PAHULBI IOTPEMIHOCTEN PE3YNBTATOB U3MEPEHUM;

- YMETh MPUMEHSTh TEOPETUUYECKUE 3HAHUS TI0 (PU3HKE Ha MPAKTUKE, periaTh PU3NIECKHE 3a/1a4l Ha MPUMEHEHHE MOTyYeHHBIX 3HAaHUH;
-yMETh TPUMEHSTh TOJYyYCHHBIC 3HAHUS I OOBSICHCHHUS TPUHIUIOB JCUCTBUS BAXKHEUIINX TEXHUYCCKUX YCTPOWCTB, PpEIICHUS
MPAaKTHYECKUX 3a7a4 MOBCEIHEBHOM KM3HU, PAIIMOHAIBHOTO MPUPOIOTIONH30BAHMS U OXPaHbl OKPYKAIOIICH CPEIbl;

- (hopMupoBaHHE YOSKIEHUSI B 3aKOHOMEPHOU CBSI3HM U MMO3HABAEMOCTH SIBJICHUN MPUPOBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, BHICOKON
[IEHHOCTH HAYKH B Pa3BUTHUU MaTePUATBHON U TyXOBHOU KYJIbTYPHI JTFO/ICH;

- pa3BUTHE TEOPETHUECKOTO0 MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHMS YCTaHABIMBATH (DAaKThl, pa3inyaTh MPUYMHBI U CJIEACTBHS, CTPOUTH
MOJIENI U BBIIBUTATh TUMIOTE3bI, BHIBOJUTH U3 SIKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETUUECKUX MO/JIENe PU3NUeCKre 3aKOHBI,

- yMETh JIOKJIaJbIBaTh O pE3yJibTaTax CBOETO MCCIEJOBaHUS, Y4acCTBOBAaTh B JMCKYCCHHM, KPAaTKO M TOYHO OTBEYAaTh Ha BOIPOCHI,
HCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKU WH(DOpMAIUH.

8.Cucrema oneHku

Onenka oTBeTOB 00 YYaroImuxcst

Ounenka «5» (OTJIMYHO) CTaBUTCA B TOM Cllydae, €clid OOy4arolluics MOKa3bIBA€T BEpPHOE MOHMMaHUE (DU3UYECKON CYIIHOCTH
paccMaTpUBAEMbIX SIBIIEHUM M 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUH, JAET TOYHOE ONPEAECICHUE U UCTOJKOBAHUE OCHOBHBIX IOHSITHUU,
3aKOHOB, TEOPHH, a TaKXKE MPAaBUIBLHOE ONpejiesieHne (PU3NUYECKUX BEJIIMYMH, UX €UHUIl U CIOCOOO0B M3MEPEHHUsI; TPAaBUIILHO BBITIOJIHSET
YepTek M, CXEMbl, TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHYy, COMPOBOXKAAET paccka3 HOBBIMU MPUMEpPAMHU, YMEET NMPUMEHSThH



3HaHUSA B HOBOW CHUTYAalUH IIPU BBIIIOJIHEHNUH NMPAKTUYECKUX 3aJAHUN; MOXKET YCTAHOBUTH CBSI3b MEXKIY M3Yy4aeMbIM M PaHEE N3yYECHHBIM
MaTepHaJIoM IO Kypcy (PU3HKH, a TAKXKE C MAaTEpUajIoM, YCBOEHHBIM IPU U3YYEHUH JAPYTUX IPEIMETOB.

Ounenka «4» (XOpomIo) CTaBUTCS, €CIU OTBET O0YYaroIIEerocs: yAOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OLEHKY «5»
(oTIM4HO), HO AaH 0e3 HCMOIb30BaHUS COOCTBEHHOTO IUIAHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs 3HAHMM B HOBOM CHUTyaluu, 0e3
UCIIOJIb30BAHUS CBA3EH C paHee U3YYEHHBbIM MATEpPUATIOM, YCBOCHHBIM MPU U3YUYEHHUH JPYTUX MPEAMETOB; €CIIM 00yYaroUncs JOMYCTHI
OJIHY OLIMOKY WJIM He 0oJiee ABYX HEJOUETOB U MOXKET CaM UX UCIPABUTH, UIIM C HEOOJIBIION MOMOIIBIO YUUTES.

Ounenka «3» (yIOBJIETBOPUTEJIBHO) CTaBUTCS, €CIU OOYYAIONIMIICS TPABWIBHO TMMOHUMAET (U3UYECKYI0 CYIIHOCTh
paccMaTpUBAEMBbIX SIBJICHUN W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSI OTJAENbHBIC MPOOEsbl B YCBOSHUU BOIPOCOB Kypca (hU3UKHU, HE
MPENSATCTBYIONIUE JATbHEHIIEMY YCBOSHUIO MPOrPAMMHOTO MaTepHayia; yMeeT MPUMEHSTh MOJyYeHHbIC 3HAHUS MPU PEUICHUU MPOCTHIX
3a/lay C HCIOJB30BAaHWEM TOTOBBIX (DOpMyIT; AOmMycTuia HE Oojiee OmHOM TpyOOi OmMOKM W ABYX HEAO4YETOB, HE OoJjiee OIHOUN TPyOOI
OmMOKA ¥ OJHOW HerpyOoil omuOku, He OoJee MBYX-TPEX HETPyObIX OMMUOOK, OAHOUW HETpyOoi OommOKM U TPEX HEAOUYETOB; MOMYCTUI
YEeThIPE WIIN MATHh HEIOYETOB.

Ounenka «2» (HeyIOBJIETBOPUTEJIBHO) CTABUTCS, €CJIM OOY4YalOIIMICS HE OBJIaJIel OCHOBHBIMM 3HAHUSMH U YMEHUSMHU B
COOTBETCTBUM C TpeOOBAHUSIMU TMPOTPaMMbl U JIOMYCTUJI OOJIbIIE OIMMOOK M HEJOYETOB, YEM HEOOXOJUMO Jii OIEHKH «3»

(YIOBJIETBOPUTEIHHO).

Ouenka J1a00paTOPHBIX PA0OT U Pa0OT NPAKTHKYMA

Ounenka «5» (OTJMYHO) CTaBUTCS 32 pabOTy, BBHIIOJIHEHHYIO MOJTHOCTHIO 0€3 OIMMOOK M HEeJO0YETOB (MJIM B 3aBUCUMOCTH OT HAOpaHHOTO
KOJIM4ecTBa 0ayuioB, HEOOXOAUMBIX JJI OIIEHKU «5» (0TJIMYHO) B JaHHOU padoTe).

Ouenka «4» (X0pouo) cTaBUTCs 3a pabOTy, BHIMOJIHEHHYIO OJHOCTHIO, HO MIPU HAJIMYUU B HEeW He Ooyiee 0JHOW HErpyOoil ommbKku u
OJTHOTO HemouéTa, He Oojee TPEX HEMOYETOB (WJIM B 3aBUCHMOCTH OT HAOPAHHOTO KOJIMYECTBA 0aliioB, HEOOXOIUMBIX JISI OIICHKHU «4»
(Xopo1o) B 1aHHOU paboTe).

Ouenka «3» (y10BJIETBOPUTEIBHO) CTABUTCS, €CIIM 00YUaIOIIHUIICS TPaBUIIbLHO BBHITIOJIHWII HE MeHee 2/3 Bcell paOoThl UK JOMYCTHUII HE
0osee oHOM rpy0oil OIIMOKK U JBYX HEJAOYETOB, HE OoJiee OAHOM rpyOol OmMOKU U OHOM HerpyOol ommnoOKu, He OoJiee TPEX HErpyObIX
omnbok, He Oosiee OAHOM HerpyOoil OmMOKM M TpEX HEAOUYETOB, MPU HAJUYMM UYETHIPEX-TSATH HEAOYETOB (MJIM B 3aBUCUMOCTH OT
HaOpaHHOTO KOJIMUeCTBa OAJIJIOB, HEOOXOIUMBIX JIJIS OLICHKHU «3» (YA0BJIE€TBOPUTEIbHO) B TAHHON padoTe).



Onenka «2» (HeyIOBJIETBOPUTEJIbHO) CTABUTCS, ©CIM YHCIO OIMMOOK W HEAOYETOB NPEBBICHIO HOPMY JUISI OIICHKH «3»
(Y10BJIETBOPHUTEJIBHO) WIIH MIPABIIBHO BBHIIIOJIHEHO MeHee 2/3 Bcelt paboThI.

Bo ecex cnyuasx oyenxa cnudcaemcs, eciu y4eHux He coono0an mpebosanus npaguil 0e3onacHocmu mpyod.

O[! CHKAKOHTPOJbHBLIXHCAMOCTOATEJIbHBLIX IMUCHbMEHHBIX paﬁoT

Ouenka «5» (OTJMYHO) CTaBUTCS, €CJIM MPABUIBLHO BbINOJHEHO HE MeHee 90% oT Bcel paboThl, WM B 3aBUCUMOCTH OT HaOpaHHOTO
KoJIM4ecTBa 0ajuioB, MPEAYCMOTPEHHBIX B JaHHOM paboTe Ha OLEHKY «5» (OTJIHYHO).
Ounenka «4» (XOpouIo) CTaBUTCS, €CIU MPAaBWIBHO BHINIOJNIHEHO He MeHee 70% oT Bcel paOoThl, WM B 3aBUCUMOCTA OT HaOpaHHOTO
KoJM4ecTBa 0ayuioB, MPEAyCMOTPEHHBIX B JAHHOU paboTe Ha OLICHKY «4» (X0polo).
Ouenka «3» (yA0BJIeTBOPUTEJIbHO) CTAaBUTCS, €CIM IPaBUIBLHO BBHITOIHEHO He MeHee 60% OT Bcell paOOThI, MM B 3aBHCUMOCTH OT
HAOpPaHHOTO KOJUYECTBA OAJIIIOB, MPEyCMOTPEHHBIX B JAHHOUW paboTe Ha OIEHKY «3» (YA0BJIE€TBOPUTEIBHO).
Ouenka «2» (Heya0BJIETBOPUTEJIbHO) CTABUTCS, €CIW MPABWIBHO BBINOIHEHO MeHee 60% oT Bcell paboThl, WUiauM HAOpaHO MEHBIIE
0aJLIOB, MIPEAYCMOTPEHHBIX HA OLEHKY «3» (YA0BJE€TBOPUTEIbHO) B IAaHHOU padoTe.

IlepeyeHb OMIMOOK

I'pyOble omunoOxkmn
1.He3nanue ompeneneHuil OCHOBHBIX MOHSTHI, 3aKOHOB, MPaBUJ, OCHOBHBIX IOJOXXKEHUW TEOPHUH, (POPMYJI, OOIIECTIPUHATHIX CHUMBOJIOB
00o03HaueHUs1 (PU3NUECKUX BEIMUMH, SAUHUI] UX U3MEPECHHUS.
2.Hey™MmeHue BBIICISTH TJIABHOE B OTBETE.
3.HeyMeHue npuMeHATh 3HAHUS IJIs1 PEIICHUS 3a/1ad U OOBSICHEHUS (PU3NYECKUX SBJICHUM;, HEMPABMWIHLHO CPOPMYIHPOBAHHBIE BOMPOCHI
3a/layil WM HEBEpPHBbIE OOBSICHEHHS XOAa €€ PEIleHUs;, He3HaHWEe MPUEMOB PEIICHUS 3a/1ay, aHAJIIOTMYHBIX paHee PEHmIEHHBIM B KIIAcce;
OIMOKH, TTIOKA3BIBAIOIINE HEMPABIIIBHOE TOHUMAHUE YCIIOBUS 3a/1a4M WJIM HETIPABUILHOE UCTOJIKOBAHUE PEIICHHS.
4. HeymMeHne ynuTaTh U CTPOUTH Tpa(WKH, TPUHIIUITHAITBHBIE CXEMBI.
5.Heymenue mnoaroroButh K pabOTE€ YCTAaHOBKY WM Ja0OpaTOpHOE OOOpYAOBaHUE, MPOBECTH OMBIT, HEOOXOAUMBIE PACUEThl WIH
MCIIO0JIb30BaTh MOJIYYEHHbIE JaHHBIC JJISl BRIBOJIOB.
6.HebOpexxHoe OTHOIIEHUE K JTA00paTOpHOMY 000PYIOBAHUIO U U3MEPUTEILHBIM MPUOOpaMm.
7.HeymeHnue onpeaeuTh OKa3aHue U3MEPUTEILHOTO MpUdopa.
8.Hapyiienue TpeboBanuii npaBuii 6€30MacHOr0 TpyAa MpHU BHIOJHEHUU SKCIIEPUMEHTA.

HerpyoObie omunoxu



1.Herounoctu ¢GopMynHpoOBOK, OMpEAeNeHUN, TMOHSATUN, 3aKOHOB, TCOPWW, BBI3BAHHBIC HEMOJHOTOW OXBaTa OCHOBHBIX NPH3HAKOB
OMpENIeNAEeMOr0 OHSTHUS; BEI3BAHHBIE HECOOJIIOCHUEM YCIOBUM MPOBEJACHUS SKCIIEPUMEHTA I U3MEPEHHUI.

2.0muoOKU B YCIOBHBIX 0003HAUYCHUSX HA MPUHIUIIUAIBHBIX CXEMaX; HETOYHOCTH YepTEKel, rpad) kOB, CXEM.

3.IIpornyck win HETOYHOE OMTMCAHUE HAMMEHOBAHUM eAMHUIL (PU3NUECKUX BEJIUYUH, COKpAIIEHUE CJIOB B BHIBOJIAX.

4.HepaunoHanbHbIA BBIOOP X0/Ja pEIICHUS 3a/1a4u.

Henouérnl
1.HepanmonanbHble 3aMKUCH MPY BHIYUCIICHUSX, HEPALIMOHATbHBIE MPUEMBI BEIUUCIICHUN, TPe0Opa3oBaHui IPHU pELICHUU 3a/1a4.
2.ApudmeTrueckue OMMOKA B BBIYUCICHUSIX, €CIIH 3TU OIHUOKH rpy00 MCKaXaI0T PEAbHOCTD MOJYYEHHOTO pe3yJbTaTa.
3.01aenbpHbIC MOTPEUTHOCTH B (POPMYIIMPOBKE BOIPOCA MIIA OTBETA.
4.HeOpexHoe BBITIOTHEHHE 3aITUCel, YepTexel, cxeM, TpaduKoB.

9.Y4e0HO — MEeTOAUYECKHH KOMILJIEKT

Jlns peanuzanuu 1esei u 3aaad oOydeHus no kypey pusuku 8 kiacca ucnonb3yercs Y MK, BkItou€HHBIN B (peiepalbHbIN MepeUCHb
yueOHUKOB, pexoMeHaoBaHHbIE MOuUH P® k ucnonp3oBaHuio B 00pa3oBaTENbHOM IpoIecce B 001e00pa30BaTENbHbIX YUPEKICHUIX B
2016-2017 yyebnoMm rogy.Coaepkanue Marepuana KOMILIEKTa MOJHOCThIO COOTBETCTBYET NPUMEPHOM mporpamme 1o (pu3uke OCHOBHOTO
oOurero o0pazoBaHus, 00513aT€IbHOMY MUHUMYMY COJI€pKaHUSI.

YUYEBHO-METOAUYECKAS JIUTEPATYPA VISl YYUTEJSA U OBYYAROLLIUXCA
1.A.B.I1épprmkun «®Puszuka-8»: yueOHUK sl 00111e00pa30oBaTeNbHbIX yupexaeHuil. — M.: Jlpoda, 2013.
METOAUYECKHUE IIOCOBUSI

1.CoopHuuk 3amau no ¢usuke, 7-9 knaccel/coctaputenu A.E.Mapon, E.A.Mapon, C.B.Ilo3oiickuii, 2-¢ uznanue/ — M.: Jlpoda, 2014.
2. Terpanp nis nabopatopHbIX padoT no pusuke, 8 kinacc/P.JI.MunskoBa, B.B.MBanoBa, 9-¢ uznanue/ - M.: Dk3ameHn, 2014.
3.A.E.MapoHn, E.A.Mapon «®Dusuka: quaaktuyeckue Marepuaisl Juist 8 kiacca» — M.: Jlpoda, 2014.

4.91eKTpOHHOE PUIIOKEHHE K YueOHUKY Ha www.drofa.ru

JOITOJIHUTEJIBHASA YYHEBHO-METOANYECKASA JIMTEPATYPA JJISA YYUTEJIA


http://www.drofa.ru/

1 .IlpumepHbie mporpamMmel o yueOHbIM nipeameraM. @usuka. 7-9 knacceel: — M.: [Ipocsemenue, 2011.

2.I'azeta «duzukay, uznarenbckuit 1om «llepBoe ceHTAOP» (IIEKTPOHHOE MPUIIOKEHUE).

3.HayuHo-Metonnueckuit xKypHai «Pu3nka B mkoie», yupeaurens OOO «llIkompHas npeccay.

4.B.1.Jlykamuk, E.B.MBanoBa «COOpHUK IIKOJIBHBIX OJMMITMAIHBIX 3a/1a4 10 gu3uke, 7-11 knacce». — M.: [Ipocsemenue, 2009.
5.B.®.11unos, TexHuka 6e3onacHocTy B kabuHete pusuku. — M.: [lIkonbHas npecca, 2002.

6.I".C.KoBanéna, O.b.JIornnoBa «®Pu3uKa: miIaHupyemble pe3yabTaThl», 7-9 kiaccel: M.: [Ipocsemenue, 2014.

Konmponvno — usmepumensvusie mamepuansl, Hanpagiennsle Ha U3Y4eHue VPOGHsL:

* 3HAHUH OCHOB (PM3MKHM (MOHOJOTHYECKUU OTBET, IKCIPECC — OMPOC, (GPOHTATIBHBIN OMPOC, TECTOBBIM OINPOC, HAMMCAHUE U 3allUTa
COOOIIEHHMS 10 33/IaHHON TeMe, O0BSICHEHNE IKCTIEPUMEHTA, (DU3UYECKUIN JUKTAHT);

* NPUOOPETEHHbIX HABBIKOB CAMOCTOSITEIIbBHOW U MPAKTHUYECKOW NEATeTbHOCTH OOydJarommxcss (B XOJ€ BBIMOJHEHUS J1a0OpaTOPHBIX
paboT u pereHus 3a/1a4);

* Pa3BUTBIX CBOWCTB JIMYHOCTH: TBOPUECKHUX CIIOCOOHOCTEH, MHTEpEca K M3YUEHUIO0 (U3HUKHU, CAMOCTOSITEIbBHOCTH, KOMMYHUKATUBHOCTH,
KPUTUYHOCTH, PEPIEKCUU.

HUcnonvzyemble mexnuueckue cpeocmea
* [IEPCOHAJIbHBIN KOMIIBIOTED;
* MyJIbTUMEAUNHBINA IIPOEKTOP;

Hcnonv3yemvlemexnonozuu: 3I0POBBECOCPEIKCHHS,  MPOOJIEMHOTO  OOY4YeHHs, TIeJarormka COTPYJAHHYECTBA,  Pa3BHTHUSA
MCCJIeI0BATELCKUX HABBIKOB, MU (PepeHIInPOBAHHOTO MO/IX0/1a B 00YUYEHUHN PA3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

QopazosamenvHble OUCKU

DNEeKTPOHHOE MPWIOKEHUE K yueOHUKY Ha www.drofa.ru (y4eOHbIe JeMOHCTpAIUU 10 Kypcy (DU3UKHA OCHOBHOM ITKOJIBI C TTOAPOOHBIMU
KOMMEHTAPHUSIMH, TECTOBBIC U MPAKTUUECKHUE 3aTaHMS).

Ilpezenmayuu, co3maHHBIC yUYUTENIEM U IETbMHU B TIPOIIECCe 00pa30BaTEIBHOTO MPOIecca MO Kaxa0H N3ydaeMoil TeMe.
Komnnexm gpusuueckoco ob6opyoosarnus 051 nposedeHus 1ab60pamopHuix pabom.
Tabnuywr.


http://www.drofa.ru/

KanengapHo-remaTtuyeckoe mjiaHuposanue no ¢pusuke B 8 kiacce

Ne | Koa Cpoxn Tema OcHOBHBIE BU/IbI 1€SITE€IbHOCTH YHuBepcanabHble yueOHbIe AeiicTBUS Jdomamnue 3aganue (
n/ | uuec oKa YeOHHUK;
n TBO fL1an paxr P sauaqn)l:m E.M.I;/Iapon)
4yaco
B
Paznen 1.TennoBble siBiaenus (24 yaca)
1 1 Tennosele | Pa3nuyaTh TEIIOBBIC SBJICHUS, 3HaTh cMbICT (GU3NYECKUX BEIWYHMH: TEMIEpaTypa, §1
SBICHHS. | aHAJU3MPOBATh 3aBUCUMOCTD CpenmHssl CKOPOCTh  TEIUIOBOTO ABWKEHILLIIOHATHH: | Bompocs! mocie maparpados (ycTHO)
Temnepary TEMIIEPATyPHI TeNa OT CKOPOCTH TEIJIOBOE PaBHOBECHE.
pa JBIKEHHS €T0 MOJIEKYIL. YMeTb: pa3nuuaTh TEIUIOBBIC SIBICHHS, aHAIM3UPOBATH
Habimonats - pccIeoBarp | 32BHCHMOCTE  TEMIEpAaTypsl  Tela  OT - CKOPOCTH
JIBHDKCHUSI €0 MOJICKYJI.
TIpeBpatlcHie SHepriH rena B | JImanocrubie: UCCIIEAYIOT 3aBUCHMOCTD HAIIPaBJICHUS U
MexaHu4eckux npoueccax. Iprsoauts CKOPOCTH TEII0O0OMEHA OT Pa3HOCTH TEMIIEpATyp.
HPUMEPBL  IIPEBPALLICHNA  SHEPIUMHM IIPH | [Jo3paBaTesibHbIC: BLIICISAIOT u bopmyUpyroT
moaABEME TCJIa, €TI0 IaACHUNU MMO3HABATENIEHYIO  LENB,CTPOSIT ~ JIOTHYECKHE  ICMH
pacCyXJICHHH; BBIIBUTAlOT M 0OOCHOBBIBAIOT THUIIOTE3HI,
MIPeAJIaraioT croco0bl UX MTPOBEPKH.
PerynsiTuBHBIE: HOPMYITHPYIOT TTO3HABATEIBHYIO IIENb,
COCTaBIAIIOT IUIAH U IOCIEA0BAaTENbHOCTh JIEHCTBUN B
COOTBETCTBHUHU C HEH.
KoMMyHUKATMBHBIC:IUITAHUPYIOT ~ O0IIHE  CIIOCOOBI
paboOThLUCHIONB3YIOT a/IeKBATHBIE SI3BIKOBBIE CpPEICTBA
JUIT  OTOOpaKeHWSI CBOMX  UYBCTB, MBICICH U
OOy KJICHUH.
2 1 Buytpennst | OOBsICHATH U3MEHEHNE BHYTPEHHEH SHepTuH | 3HATHIIOHATHI: BHYTPEHHSSI SHEPrHsl Tela; CIOCOOBI §2,3
s DHEPIrHs. | Tella, KOT/a Haj HUM COBEpIIAOT padoTy WU3MEHEHHS BHYTPCHHEH SHEPTHH. 3aganus nocie naparpados
Cnoco0bl | WM Teso coBepiiaer padory. YMerh HaOMoOAaTh M HUCCIENOBATh: IPEBpallleHHe (TMCHMEHHO)
nuzmeHenus | [lepedncnsaTs criocoObl U3MEHEHNUS SHEPrHH Tela B MEXaHMYECKUX Ipoleccax; MPUBOJUTH
BHYTPEHHE | BHYTPEHHEW 3HEPIHH. MIPUMEPBI: NPEBPAILCHNS SHEPTUM NPH MOABEME Tena,
i sHeprun. | IIpuBoANTH MPUMEPHI H3MEHEHUS IIPU €ro MaJeHUH; OOBSACHATh M3MEHEHHE BHYTPEHHEH

BHYTPEHHEH SHEpPTUH Tella IyTeM

OHEPIruu Tejid, KOrjga HaJg HUM COBCPIIANOT pa60Ty NI




COBepIIeHHs PabOTHI U TEIUIONepeayH.
IIpoBOINTH OMBITHI 10 U3MEHEHUIO
BHYTPEHHEH 3HEPIUH.

KOIJla TeJIO COBepIIaeT paboTy; MEPEUUCIIATh CIOCOOBI
W3MCHEHHS BHYTPCHHEH SHEPTHH.

JIn4HOCTHBIE: OCYIIECTBIIAIOT MHUKPO  OIIBITBI 110
peanM3alyM  PA3NUYHBIX ~ CHOCOOOB  M3MEHEHUS
BHYTPEHHEN SHEPTHUHU TeNa.
IMo3naBaTeqbHBIE:BBIACTAIOT  OOOOUIEHHBI  CMBICI

3a4a41;yCTaHaBJINBAIOT MPUIUHHO-CIICACTBCHHBIC
CBsA3HU, 3aMCHAIOT TCPMHUHBI OIPEACTICHUAMMU.
PeryJIHTI/lBH])le:COCTaBJIHIOT IJ1aH n

M0CJIENOBATENLHOCTh ACHCTBUI;CIIMYAIOT CBOM CIIOCO0
JEWCTBUS C DTAJIOHOM.
KoMMyHuKaTHBHBIE:ONIMCHIBAIOT collep KaHue
COBEpUIAEMBIX JCHCTBUH C LEIbI0 OPUEHTUPOBKHU
MPEeIMETHO-NPAKTUUECKON MJIM MHOM NIEeSTENbHOCTH.

Buer
TerIonepe
Jauu

OOBSICHATD TEIUIOBHIC SIBICHHS HA OCHOBE
MOJIEKYJISIPHO-KHHETHYECKON TEOpUH.
[IpuBOAUTE MPUMEPHI TEMIONEPEAAYH TyTEM
TerutonposoaHocty. IIpoBoanuTh
HCCIIEA0BATEIbCKUI DKCIIEPUMEHT TI0
TEIIONPOBOJAHOCTH Pa3IHYHBIX BEIIECTB U
JIENaTh BBIBOJBL.

3HATh OHATHS: TEIJIONPOBOJIHOCTD.

YMeTbOoOBSICHATD: TEIIOBBIE sABICHUS Ha ocHOBe MKT;
NPUBOAUTH MPUMEPBHI: Tenjaonepeaayu yTEM
TEIJIONPOBOJHOCTHU; [IPOBOAUTD HCCIE0BATENbCKUN
SKCIEPUMEHT TI0  TEIUIONPOBOJHOCTH  PA3IUUYHBIX
BELIECTB M JI€laTh BBIBOJAB;IIPUBOAUTH IPUMEPHI:
KOHBEKIIMM M M3IY4YEHHUs;  CPaBHMBATb  BUIbI
TerJIonepeaayn.

JIMYHOCTHBIE: HCCIEAYIOT 3aBUCUMOCTD
TEIUIONPOBOAHOCTH OT pOJia  BEIIECTBa;HAOIIOJAIOT
SABJICHUSA KOHBCKIWHU U U3TTYUCHUSA.

Ilo3HaBaTebHbIE: BBIPAXKAIOT CMBICIHT CUTYyalluu
Pa3NIUYHBIMHA CPEACTBAMH (PUCYHKH, CHMBOJBI, CXEMBI,
3HAKH);0CO3HAHHO W TIPOWM3BOJBHO CTPOSAT pPEUCBEHIC
BBICKA3bIBAHMS.

PeryasTuBHBIE:CTaBAT y4eOHYIO 3aady Ha OCHOBE
COOTHECEHMSI TOr0, YTO YX€ HU3BECTHO U YCBOCHO, U
TOT0, YTO €I11¢ HEU3BECTHO.
KoMMyHUKaTUBHBIE:yUaTCs apryMEHTHUPOBATH CBOIO
TOYKY 3PEHHUsI, CIIOPUTh U OTCTauBaTb CBOKO IO3ULUIO
HEBpaXIEOHBIM ISl ONIIIOHEHTOB 00pa3oM.

§4-6
3aanus nocie naparpadon
(MMCBMEHHO)

Kommuects
0 TEIUIOTHI

HaxonuTh cBSI3b MeX1y €IMHULIAMU, B
KOTOPBIX BBIPAKAIOT KOJIHMYECTBO TEILUIOTHI
JIk, k[x, kan, kkan. CaMoCcTosATeIbHO
paboTaTh € TSKCTOM YUYCOHHKA.

3HATBIOHATHSA:  KOJNMYECTBO  TEIUIOTHI,  yAEIbHas
TEIJIOEMKOCTh;  €WHHUIIBI M3MEPEHUS  KOJIMYECTBA
TEIUIOTHI U YAETbHOHN TEeMIOEMKOCTH.

YMeTh: HaXOAUTH CBSI3b MEXAY €IUHULIAMHU KOJIMYECTBA
TEIUIOTHI;, paboTaTh C TEKCTOM Y4eOHHKa; OOBSCHATH
(u3MUECKU CMBICH yIeJIbHOM TEIIOEMKOCTH BEILlECTBA;
aHATM3MPOBAaTh  TAONWYHBIC  JaHHBIC;  MPUBOANTH
MpUMepsl  TNPUMEHEHWs] Ha NPakTHKE 3HAaHUM O
pa3IMYHON TEMIOEMKOCTH BELIECTB.

JIMYHOCTHBIE:  BBIYHUCIAIOT  KOJMYECTBO  TEIUIOTHI,
HeoOXoAMMOe  Julsl  HarpeBaHWsl  BEUIECTBA WU

§7,8
Ne720




BBIJIETISIEMOTO MPH OXJIAXKICHUH Tela.
ITo3HaBaTeJIbHBIE: BBIICIIIOT O0OOMIEHHBI CMBICT H
(hopManbHyI0 CTPYKTYPY 3a/a4M;BBINONHSIOT ONEpanun
CO 3HaKaMU U CUMBOJIAMU.

PeryasiTuBHbIe: COCTABISIOT IUIaH CBOMX JAEMCTBUM.
KoMMyHHUKATHBHBIE: TIPCICTABIISIOT KOHKpETHOE
COZIep’KaHne M COOOINAIOT €ro B IMMCEMEHHOW M yCTHOM
dhopmax.

BHYTPEHHIOIO, MEPEX0Aa JHEPIMH OT OJHOrO Tella K
JIpyroMy,  IpHUMEpBL,  IMOATBEPKAAIOIIAE  3aKOH
COXPaHEHHS MEXaHUYECKON DHEPTUHU.
JIMYHOCTHBIE:COCTABIIAIOT ~ ypPaBHEHHE  TEIIOBOIO
OanaHca JUI1 TEIUIOBBIX IIPOLIECCOB;HAOIIONAIOT U
OIMCHIBAIOT HU3MEHEHUS u NIPEBPALLECHUS
MEXaHMYECKOM M BHYTPEHHEH JHEPrMM Tena B
pa3IMYHBIX MpoIeccax.
ITo3HaBaTeNbHBIC:CTPYKTYPUPYIOT 3HAHUS; 3aMEHSIOT
TEPMHUHBI OIPEACICHUAMU;ONPEACIAIOT OCHOBHYIO U
BTOPOCTENEHHYIO MH(OPMAINIO;BBIIEISIOT OOBEKTHl
IIPOLIECCHI C TOUKHU 3PEHUS LIENOro U 4acTel.

5 Pacuer PaccunTtsiBaTh KOIMYECTBO TEIJIOTHI, 3HaThb: hopMyny as pacuéTa TEIUIOTHI. §9
6 KOJIMYECTB | HEOOXOAMMOe IUIs HarpeBaHM Tela WIN YMerh: paccUuTHIBaTH KOJWNYECTBO TEIUIOTHI, Ne724, 735
a TEIUIOTHl | BBIJENIIEMOE UM IIPH OXJIAXKICHHH. HEo0X0AMMOE JJIsi HarpeBaHHS Tella WM BBIIEIIEMOE
IIpeoOpa3oBEIBaTh KOJIWYECTBO TEILIOTHI, UM TIpH OXJTaXKICHUH.
BeIpakeHHOU B JIx B kJ[X; kamr, kkan B Jk. | JlImuHocTHbIe: mpuMmeHss GopMmydy mius  pacuéra
KOJIMYECTBA  TEIUIOTHI,  BBIYUCISIIOT ~ HM3MEHEHHE
TEMIIepaTypbl  Teda, €ero MacCy |  YICIbHYIO
TEIUVIOEMKOCTb BEILECTBA.
Ilo3HaBaTeNbHBIC:BRIPDAKAIOT  CTPYKTYpPY  3a7aydd
pa3sHBIMH  CpEICTBAMU;BBIICISIIOT  KOJIMYECTBEHHBIE Ne739, 751
XapaKTePUCTUKHA OOBEKTOB, 3aIaHHBIC CIIOBAMH.
PeryasTuBHBIE:CAMOCTOSTEIHHO hopmymHpyOT
MMO3HABATENEHYID IeTh M  CTPOSAT  JEHCTBHA B
COOTBETCTBHUHU C HEH.
KoMmmyHukaTnBHbIe: paboTaroT B rpymnrme,
yCTaHaBJIMBAIOT  paboune OTHOILICHHUS, yuarcs
3¢GEKTHBHO  COTPYyIHHYATh H  CIOCOOCTBOBATH
MIPOAYKTUBHON KOOTIEPAIIHH.
7 3axkoH OOBACHATD HU3NIECKUN CMBICT YACTBHON 3HaTh: (OpPMYIHMPOBKY 3aKOHAa COXpPaHEHHUS W §10, 11
COXPaHEHM | TEIUIOTHI CTOPAHUS TOIUIMBA U PACCUNTHIBATh | NMPEBPAIICHHUS SHEPTUM B MEXaHMYECKHX M TETIOBBIX 3ajaHue Ha cTp.32
o ee. [IpuBoANTE IPHIMEPHI IKOJIOTHICCKH IpoIieccax; 4ro TaKoe TOIUIMBO W YAEIbHAs TEIUIOTa (THCBEMEHHO)
BHYTPEHHE | YHCTOTO TOILIMBA CrOpaHUs TOIJIHNBA.
I 3HEpruu YMeTb OOBSCHATH: (DU3MUECKUH CMBICH  YJEIbHOW
u TEIUIOTHI CTOpaHMA TOIUIMBA M PACCUUTHIBATH €€
ypaBHEHUE HIPUBOIUTH NPUMEPHI: SKOJIOTUYECKH YHCTOTO TOIUIUBA
TEIUIOBOTO TIpEeBpAIICHUS MeXaHUIeCKOH SHEPTUU BO
Oamanca




Pery siTHBHBIE:OCO3HAIOT ~ KAayeCTBO W YPOBEHb
YCBOGHUS;BHOCAT KOPPEKTHUBBI U JOIIOJIHEHHUS B CIIOCO0
CBOHX JICHCTBUM.

KoMMyHMKATHBHBIE:BCTYNAIOT B IHAJIOT, Y4aCTBYIOT
B KOJUIGKTUBHOM OOCYXJEHHH TIpoOJeM, ydarcs
BJIaJI€Th MOHOJIOTHYECKOH M THaJOrn4ecKon GpopMamu
peun.

Jlabopato | Pa3zpabarbiBaTh IUIaH BBINOJIHEHHS PAOOTHI. 3HaTh: OCHOBHbBIC 3aKOHBI U (DOPMYJIBI 110 M3Y4EHHOM §10, 11 (moBT.)
pHas OmnpenemnsaTs U CpaBHUBATH KOIUYECTBO TeMe. Ne749
padora TETJIOTHI, OTAAHHOE ropsdeil BOZOH U YMeTb: pa3pabaTbiBaTh IUIaH BBITOJHEHHUS pabOTHI,
Nel MIOJTY4EHHOE XOJIOJHON MPH TETIIO0OMEHE. ONPENETATh W CpPaBHMBAaThb KOJIMYECTBO TEILIOTHI,
«CpaBHeH | OOBSCHSITH NOJNyYEHHBIE PE3YIIBTATHI, OOBSCHSTH MOJyYEHHbIC PE3ybTaThl, IPEICTABIATh UX
ue MIPEACTABIATE UX B TaONMUYIHON opme, B BHUJIE TA0JMI, aHAJTM3UPOBATh IPHYHHBI OTPELTHOCTH
KOJIMYeCT | aHaJM3MPOBaTh IPUYMHBI IOIPELIHOCTEH. HU3MEpEeHuH.
B TeILUIOTHI JInuHOCTHBIE: HAOTIOAIOT U ONKCHIBAIOT U3MEHEHUS U
npu NpeBpallleHNs] BHYTPEHHEH 3HEpruu Teja,CpPaBHUBAIOT
cMelInBaH KOJIMYECTBA TEIJIOTHI Pa3HbIX BELIECTB.
HHU BOJIBI Ilo3HaBaTe/NbHbIE:BEIONPAIOT,  COMOCTABISIIOT U
pa3Hoii 00OCHOBBIBAIOT CHOCOOBI  pEIICHHUS  3aa4dH;yMEIOT
TeMmepar BBIOMpaTh 0000IIEHHBIE CTPATEr Ny PELICHUS 3a1a4H.
YPBI» PeryisiTUBHBIE:BHOCSAT KOPPEKTHBHI M JOMOIHEHUS B
croco0 CBOUX JEUCTBUM.
KoMMmyHHKaTHBHBIE:paOOTAIOT B TpyIIIE.
Jlabopato | Pa3zpabarbiBaTh IUIaH BBITOJIHEHHS PAOOTHI. 3HaTh: KaK UCIIOJIB30BaTh U3MEPUTEIbHBIE TTPHOOPHI U Ne768
pHas OmnpenensiTb SKCIEPUMEHTAIBHO YIEIbHYIO HOHSTHE yENIbHOM TeMI0EMKOCTH.
padora TETJIOEMKOCTh BELIECTBA U CPABHUBATH €€ C YMeTb: pa3pabaTbiBaTh IUIaH BBITOJHEHHUS pabOTHI,
No2 « TabIIIHBIM 3HaueHHeM. OOBICHAT OINPENENATh DKCIEPUMEHTAIBHBIM MYTEM yIENbHYIO
H3mepeHn | moiydeHHbIE Pe3yIbTATHI, IPEACTABIATh HX B | TCIUIOEMKOCTh  BeIleCTBA M CpaBHUBAaTh €€ C
e TaOnMM4HON (opMe, aHATU3UPOBATh IPUYMHBI | TAOJMYHBIM ~ 3HAUYCHHEM; OOBSCHITH  IOJIy4YCHHBIC
YAeJABHOI | TIOTPEIIHOCTEN. pe3yibTaThl M TPEACTAaBIATH UX B BUJAE TaOIWIbI;
TeIUIOEMK AQHAIM3MPOBATH IPUYMHBI TIOTPELIHOCTH U3MEPEHUIA.
ocTH JIuuHOoCTHBIE: HAOMIOJAIOT M OIMHUCHIBAIOT M3MEHEHUS
TBEPAOro U NIPEBPALLEHUS MEXaHUYECKON U BHYTPEHHEN 3HEPIruu
TeJa» TeNa B Pa3IMYHBIX MTPOIIECCAX.

IMo3naBaTesbHBIE: CTPYKTYPHPYIOT 3HaHUS;
OTIPEAEISIOT OCHOBHYIO n BTOPOCTEIICHHYIO
nH(OpPMALKIO; BBIICIAIOT OOBEKTHI W IPOLECCHl C
TOYKH 3PCHUS LIEJIOT0 M YacTeH.

PeryasiTuBHBIE: OCO3HAIOT KayecTBO U ypPOBEHb
YCBOCHUsA, BHOCAT KOPPEKTUBBI W JOIOJHCHHUSA B
CIOCO0 CBOMX JICHCTBHM.

KoMMyHHMKAaTHBHBIE: BCTYIAIOT B AUAJIOT, YYaCTBYIOT
B KOJJIEKTHBHOM OOCY>KIEHUH MPOOIIeM, ydaTcs
BJIaJICTh MOHOJIOTHYECKOW M THAIOTHIecKoil popmamMu
peyH.




10 IIpumenen | 1IpuBoAaUTH MpUMEPHI IPEBPALLEHUS 3HaTh: OCHOBHBIC 3aKOHBI U (OPMYJIBI MO M3Y4YEHHOM Ne744
11 ne MEXaHU4eCKOH SHEpTUH BO BHYTPEHHIOIO, TeMe.
TIOHSATHS Tepexo/1a SHEPTHU OT OJIHOTO TeJla K YMeTb: HCIONB30BaTh CBOW 3HAHUS MpPU PEIICHUH
KOJIMYECTB | APYroMy; MPUBOIUTH ¢usnueckoil 3amaum 1Mo TeMe «BHyTpeHHsS 3Heprus.
a TEIJIOTHl | MPUMEPHI ,IOATBEPKJAFOIIHIE 3TOT 3aKOH. KonmaecTBo TemIoTh».
CucremarusupoBaTb M 0000mare 3HaHMS | JIMYHOCTHBIE: pEMIAIOT 3aJayd  C  NPUMEHEHHEM
3aKOHA Ha TEIUIOBBIE POLIECCHI QITOPUTMA  COCTABJICHWS  ypaBHEHHS  TEIUIOBOTO
OanaHca. §1-11 (moBrt.)
IMo3naBaTenbHBIE: BEIOUPAIOT, COTIOCTaBJISIIOT u Ne748, 764
000CHOBBIBAIOT CITOCOOBI PEIIECHUS 3aa4H.
PeryJisiTHBHBIE:BHOCSIT KOPPEKTHBBI M JIONOJHEHHS B
CIoco0 CBOMX NENCTBUA.
KoMMyHHKATHBHBIE: YMEIOT IPECTaBIATH
KOHKPETHOE COJIepKaHKie U COO0IIaTh €ro B
MUCHbMEHHOU M YCTHOH hopMax.
12 KonTpoas Pemenue 3ama4 Ha IpUMEHEHUE TIOHATHIA, IIpumeHsTh MaTepuad 10 H3YYEHHOM Teme Ui Crp.35-36 yueOuuka
Has 3aKOHOB U ()OPMYJI [0 U3yUEHHOIT TeMe. pewenus GpuznvecKux 3anau.
padorta Ilo3HaBaTeIbHBIE: BEIONPAIOT, COMOCTABISIIOT |
Nel no 00OCHOBBIBAIOT ~ CIIOCOOBI  PEHICHHS  3aa4H;yMEIOT
Teme BEIOMpaTh 0000NIEHHBIE CTPATEr N PELICHUS 3a1a4H.
«BHyTpeH PeryasiTUBHBIE:BHOCST KOPPEKTHUBBI U JJONIOTHEHHUS B
HAA €Hoco0 CBOMX JICHCTBHM.
JHeprusi M
KOJIH4ecT
BO
TeNJI0ThI»
13 Arperarasl | [IpuBOAXTE IPHIMEPHI arperaTHRIX COCTOSHUN | 3HAThOIpEAeICHNE: TUTaBJICHUS u §12-14
e BemecTBa. OTIMYATh arperaTHbIe COCTOSHUS OTBEPAEBAHMS, TEMIICPATYPHI IJIABICHUSL. 3aganus mocie maparpagos
COCTOSIHMSL | BELIECTBA U OOBSICHATH OCOOCHHOCTH YMeTb: IPUBOANTH NPUMEPHI arperaTHbIX COCTOSHHN (TMCHMEHHO)
BEIIECTBA. | MOJICKYJISIPHOTO CTPOCHHS Ta30B, )KUJIKOCTEH | BELIECTBAa; OTIMYATh arperaTtHble  COCTOSHHS |
[TnaBnenn | u TBepabIX Ten. Vcronb3oBaTh OOBSCHITE OCOOCHHOCTH MOJIEKYJISIPHOTO CTPOEHUS
e U | MEXIpPEIMETHBIE CBA3M (PU3MKU M XUMHH JUIS | Ta30B, )KUAKOCTEH M TBEPIBIX TEN, OTIMYATh HpOIEce
OTBEp/IeBa | OOBSICHEHMs arperaTHOrO COCTOSIHUS TUIABJICHHS] OT KPUCTAILTM3ALMH U TIPUBOIUTH IPUMEPbI
HHE . BemecTBa. OTIMYaTh MPOIECCHI MIABICHUS 9THX TPOLECCOB; MPOBOIUTH  HCCIIEAOBATEIBCKIN

Tela OT KPUCTAUIN3ALUH ¥ IPHBOJUTH
MpUMEpHI 3THX TponeccoB. [IpoBoanTs
MCCIICIOBATEIILCKHUI SKCIIEPUMEHT I10
W3YYEHUIO TUIaBJICHHUSL, IeNaTh OTUYET U
OOBSICHSTB Pe3yJIbTaThl IKCIIEPUMEHTA.
PaboTath ¢ TekcTOM y4eOHTHKA.

9KCIIEPUMEHT MO0 H3YyYCHHIO IUIABICHUSA, OOBACHITH
Ppe3yIbTaThl SKCIIEPUMEHTa, pab0TaTh ¢ YICOHUKOM.
JIMYHOCTHBIE:  HCCIEAYIOT  TEIUIOBBIE  CBOWCTBA
BEIIECTBA;CTPOSIT M OOBSICHSAIOT TpaduK H3MEHEHHMs
TEeMIlepaTypbl NPH  HarpeBaHWM U  IUIABJICHHUH
BEILIECTBA.

IMo3naBaTeJIbHbBIE: BBIIACISIOT u (bopMyIHPYIOT
TTO3HABATENBHYIO IIETTh; BBIONPAIOT 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA JUIS IIOCTPOCHUS MOJICIH.
PerynsiTuBHBIE: OTIPEICTISIOT TIOCIIEI0BATEILHOCTh
MPOMEXYTOUHBIX Ielell ¢ y4€TOM  KOHEYHOTO
pe3yJbTara.




KoMMyHUKATHBHBIE:YJaCTBYIOT B  KOJUIEKTUBHOM
00CyX)IeHUI npobiem, ydaTcs BIIAJICTh
MOHOJIOTHYECKOH M AMATIOTHYecKOi opMaMu pedn.

14
15

Pacuér
KOJINYECTBA
TEILJIOThI
npu
IUIABJICHUH
i
KpPHUCTAILTN3
alun

Omnpenensats 1o GpopMysie KOJIMIECTBO
TEIUIOTBHI, BBIAEISIONIEECS IPU
IJIABJICHUU M KPUCTAJUIN3AIUY Tela.
[omydaTs HeoOXOOMMBIE IaHHBIE W3
tabmuy. [lpuMeHATs TeopeTnveckue
3HAHUS NPH pelIeHUH 3ajad.

3HATh: NOHATHE yAEIBHON TEIIOTHI IIABICHUS.

YMeTb: paccUMTHIBATh KOJIMYECTBO TEIUIOTHI, BBIICIISIOMIETOCS
IpU IUIABJIEHHMM W KPHUCTAJUIM3AIMK; OOBSCHATH IPOLIECCHI
IIaBICHUA U OTBEPAEBAaHMUs Tella Ha OCHOBE MOJIEKYJSIPHO-
KUHETUYECKHUX IIPEJICTaBICHUMN.

JIMYHOCTHBIE: COCTaBJIAIOT AITOPUTM pelIeHHs 3ajad  Ha
TUTABJICHUE M KPUCTAIUTH3ALUIO TEl.
ITo3HaBaTe/ILHBIC:BBIPAKAIOT CTPYKTYPY 3aJaddl  PasHbIMHU
CPEZICTBAMU;CTPOSIT JIOTHYECKUE LIENN PacCyXICHUH;BBIIONHSIIOT
Ollepanyy co 3HaKaMH ¥ CHMBOJIAMH.

PerynsiTuBHBIe:CTaBAT  y4eOHyl0  3ajgady Ha  OCHOBE
COOTHECEHHs TOTO, YTO YK€ H3BECTHO M YCBOEHO, M TOTO, YTO
el1€ HEU3BECTHO.

KoMMyHUKATHBHBIE:a/IEKBaTHO UCIIOIB3YIOT peUeBble CPEACTBA
JUISL TUCKYCCUH 1 apTyMEHTAIMN CBOEH TTO3UIINH.

§15
Ne794
Ne803, 806

16

Hcnapenue
u
KOHJICHCAIIN
s1. Kunienue.

IMapoo6pa3oBaHue u  HcHapeHuUe.
CxopocTb ucnapenus. HacolmeHHbIi
" HeHaCbIIeHHbII nap.
Konpencanus napa. IIpouecc
KUTEHUSs. IocTosincTBO
TeMImepaTypsl NpH KHIEHMH B
OTKPBITOM cocy/e

3H3T]): onpez[eneHmI I/ICHapeHI/IH, KOHJACHCAlluH, KUIICHU .
YMeTh: OOBSCHATH MOHMKCHHE TEMIIEPAaTypBl KHUIKOCTH TpPU
WCIApEHNUN; MPUBOIUTH TPHMEPHI SBICHUH MPHPOIBI, KOTOPHIE
OOBSICHSIOTCS KOHACHCAIUEH napa; MIPOBOJUTH
HCCIICIOBATEIBCKIA SKCIEPHUMEHT 10 HM3YYCHUIO HCHApeHUs U
KOHJIEHCAIIMM, aHAIM3UPOBATh €ro pe3yibTaTbl U JIenaTh
BBIBOJIBI; paboTaTh ¢ Tabnuiedl 5 ydeOHWKA, TNPHBOIWUTH
NpUMEPBl  UCIOJb30BAaHUS  DHEPrUM,  BBIICISIEMOM  IIpPHU
KOHJICHCAIlW BOJSHOTO Tiapa.

JluyHoCTHBIe: HAONIOMAIOT W3MEHEHHS BHYTPEHHEH SHEpruH
BOABI B pe3yJdbTaTe HCHAPEHUS,00bACHSIIOT TOHIKCHHE
TEMIEpaTypbl MOpHU HUCHAPEHHHU SKUAKOCTH, 3aBHUCHMOCTb
TEeMIIepaTyphbl KATICHUS OT aTMOC(HEPHOTO TaBICHHUS;HAOIIOIAIOT
MPOIECC KHIICHUS,CTPOST M OOBICHSIOT TpadUK H3MEHCHUS
TEMIIEPATYPHI )KUJKOCTH MIPU HATPEBAHUU W KUTICHUH.
IMo3HaBaTeIbHbIE:CTPOSIT JIOTHYECKHUE Henu
paccyXaeHuM;yCTaHABIIUBAOT IIPUYUHHO-CIIEICTBEHHbIE
CBSI3U;BBIIICIISTIOT OOBEKTHI M IIPOIECCH ¢ TOYKH 3PEHUS IIeTI0T0 U
JacTeil.

Pery1iTUBHBIE:BHOCAT  KOPPEKTHUBBI M  JOMOJIHEHUS B
COCTaBJICHHBIE TIAHEI.

KoMMyHUKAaTHUBHBIE:C JTOCTATOUYHON MOJHOTOH M TOYHOCTHIO
BBIPDOKAIOT CBOM MBICIM B COOTBETCTBUM C 3aJayaMu U
yCJ'IOBI/IHMI/I KOMMyHI/IKaLII/II/I.

§16-18
3amanus mocie maparpagos
(TMCHMEHHO)

17

Bnaxxnoctn
BO3TyXa

Baaxknocts Bo3ayxa. Touka pOCHL
Crnoco0bl  ompenenieHnsl  BIKHOCTH

3HaTh: MOHATHE BIAXHOCTH BO3JyXa M CIIOCOOBI ONpEeNeHuUs
BIAXXHOCTH BO3/IyXa.

§19
Ne867, 872




Bo3nyxa.KoHieHcanuoHHbIH u
BOJIOCSTHOM
TUTPOMETPBI,IICUXPOMETP.

YMeTh: NpUBOAUTH NPHMEPH! BIUSHUSA BJIAXHOCTH BO3JAyXa B
OBITYy U JEATCIBHOCTH UYENIOBEKA, U3MEPSTh BIAKHOCTb BO3IYyXa,
paboTaTh B rpymre.

JIMYHOCTHBIC: M3MEPSAIOT BIAXKHOCTH BO3AyXa IO TOYKE
POCBLOOBSICHIIOT ~ yCTPOMCTBO W TPUHOWIN  JICHCTBHA
NICUXPOMETPA U TUTPOMETPA.

IMo3HaBaTe/IbHBIE:IPIMEHSIOT ~ METOABl  MH(OPMAIIHIOHHOTO
IOUCKa, B TOM YUCJIC C IIOMOIIBIO KOMIIBIOTECPHBIX
CPEICTB;yMEIOT BBIOMPATh CMBICIOBBIE EOUHUIBI TEKCTa U
yYCTaHaBJIMBaTh OTHOIICHUS MEXy HUMHU.
PeryassTHBHBIE:CAMOCTOSITEIHHO bopMyIupyIOT
MO3HABATENBHYIO LENb U CTPOAT AEHCTBHA B COOTBETCTBHH C
Hell.

KoMMyHUKATHBHBIE: yCTAaHABIMBAIOT pabouyrie  OTHOLICHWUS,
yuarcsi  3(GQEKTUBHO  COTpPYAHMYaTb M CIIOCOOCTBOBATH
IPOAYKTHUBHOU KOOIIEpALUH.

18 KomgectBo | OcoGeHHOCTH NMpoleccOB HMCNapeHUsi | 3HATh: OCHOBHBIE MTOHATHS 110 U3Y4YEHHON TeMe. §20
19 TEIUIOTEHI, U KoHAeHcanuu. Pacuér KosuyecTBa | YMeThb: HaxoguTh B Tabiuime HEOOXOOUMBIE  JTaHHEBIE, 3amanue Ha cTp.63
20 HEOOXOIUM | TemJI0Thl NPH NAapoodpPa30BaHMM H | PACCUUTHIBATH KOIWYECTBO TEIUIOTHI, MOJTYYEHHOE WM OTAaHHOE (TMCHMEHHO)
oe JUIst KOHJIEHCAIMH, YAeJbHOH TemJIOThI | TEJIOM, YACIbHYIO TEIUIOTY apo00pa30BaHusl, BIaXKHOCTb. Ne849Ne847
mapoo0paszo | mapooOpa3oBaHus. JIMYHOCTHBIE: BBIYHCISIOT YICIBHYIO TEIUIOTY IUIABICHUS H
BaHUS U apooOpa3oBaHusl BEIECTBA;COCTABISIOT YPABHEHUS TEIJIOBOTO
BBIJIEIISIOIIE Oamanca ¢ y4éTOM TIPOLIECCOB HArPEBAHMS, IUIABICHUS U
ecsi IpH napoobpa3oBaHusl.
KOHJICHCAlX ITo3naBaTe/ibHBIC: BBIACIAIOT 0000IIEHHBIN CMBICII 51
. (dhopMabHYI0 CTPYKTYpPY 3a0aui;BBIOMPAIOT, COIMOCTABISIIOT M
000CHOBBIBAIOT CITOCOOBI PEIICHUS 3a1a4H.
PeryassTHBHBIC:CTUYAIOT  CBOM  cmoco®  neictBuUs ¢
STaJIOHOM;0CO3HAIOT Ka4eCTBO M YPOBCHD YCBOCHHS.
KoMMyHHKATHBHBIE: PA3BUBAIOT YMCHHE WHTETPUPOBATHCS B
TPYIITy CBEPCTHUKOB U CTPOHUTH MPOTYKTUBHOE B3aMMOJICHCTBHE
CO CBEPCTHUKAMU U YUUTCIICM.
21 TeroBble | Pabora raza m napa npu paciiupeHud. | 3HaTh:  pa3liMuHble  BUABI  TEIUIOBBIX  MallMH,  CMBICI §21-24
meuratenu | TemsoBble aBurartenu. llpumenenue | Kod(pHUIMEHTA MOIE3HOTO ACHCTBHS. 3amanme Ha cTp.70
3aKOHa COXPaHEHHWS M NPEBPALICHUS | YMeTh:0OBSICHATh NpUHIMI paboTel u ycrpoiictBo JBC, (rCBEMEHHO)

SHEPTUM B  TEIUIOBBIX JIBUTATENAX.
YerpoiicTBO M nmpuHUMI JeicTBUS
JABC. DOxonornveckue MpoOJIEeMbl MpPU
ucnonb3oBanun JIBC. YecerpoiictBo u

NPUHIUII aeficTBUSA napoBoii
TYpOMHBI. KILA TeIJIOBOI0
JABHUIATEJIs.

MpUBOAUTE TpuMepsl puMereHus JIBC Ha mpakTuke, 00BACHATH
YCTPOHCTBO WM TPHHIOUIN PabOTHl MapoOBOH TYypOWHBI, MPHBOAUTH
MPUMEPHI IPUMEHCHHS TAPOBON TypOWHBI B TEXHHUKE, CPAaBHUBAThH
KIIJI paznuuHbIXMAIIUH U MEXaHU3MOB.

JIM4YHOCTHBIE: OOBSCHSIOT YCTPOMCTBO M TPHHIMIT JEWCTBHS
TEIJIOBBIX MAIIIHH.

Ilo3HaBaTeIbHbIE:BBIPAKAIOT CMBICI CUTYallMd Pa3IUYHBIMHU
cpencTBaMHu (PHCYHKH, CHMBOJBI, CXEMBI, 3HAKH);aHAIN3UPYIOT
00BEKT, BBIICISS CYIIECTBCHHBIC U HECYIICCTBEHHBIC TIPU3HAKH.
PeryasTuBHbIE:CTaBAT YUeOHYIO 337ad9y HA OCHOBE COOTHECCHUS
TOT0, YTO YK€ U3BECTHO M YCBOCHO, M TOTO, YTO €lI¢ HEU3BECTHO.




KoMMmyHuKaTHBHBIE:YMEIOT (MM Pa3BUBAIOT CIIOCOOHOCTH) C
MTOMOILBIO BOIIPOCOB J0OBIBATH HEIOCTAOLIYI0
WHPOPMAINI0;00MEHHBAIOTCS 3HAHUSIMH MLy WICHAMH TPYIIIIbIL.

22
23

ArperaTtHsie
COCTOSIHUS
BEILECTBA

[Ipumenerne 3akoHOB M (OPMYT IO
Temam«lI3MeHeHHE arperaTHbIX
COCTOSIHMI BemecTBay M «TemaoBkie
JIBUTATEIIN.

3HaTh: OCHOBHBIC IMOHATHA M (POPMYITBI IO U3yYSHHOH TeMe.
YMeTh: NPUMEHATH MONYYCHHBIC 3HAHUS TPHU PEIICHUH 3a1ad o
H3y4EHHOH TeMe.

JIMYHOCTHBIE: BBIYMCISIOT KOJHWYECTBO TEIJIOTHI B MpoOleccax
Tennonepez[atm HpI/I HaneBaHI/II/I 1 OXJIAXKIACHUHU, IINIABJICHHUU H
KpUCTAIIM3alu, ucnapeHud u kougencauuu, KIII TermoBbix
JIBUTATENCH, BIaXKHOCTb.

IMo3HaBaTeIbHbIE:BRIOUPAIOT OCHOBAHWMSI W KPUTEPHH IS
CPaBHECHWS;COCTABIISIIOT ~IEJIOE W3 YacTeld, CaMOCTOSTEIBHO
JOCTpanBasi, BOCIIONHSIS HEOCTAIOMINE KOMIIOHCHTHI.
PerynsiTUBHBIE:0CO3HAIOT KAYECTBO U YPOBEHb YCBOEHUS;BHOCST
KOPPEKTHBHI M JJOMOJIHECHHUS B CIIOCOO CBOMX JICHCTBH.
KoMMyHUKATUBHBIE:TTPOSBIISIOT TOTOBHOCTb aJICKBaTHO
peampOBaTb Ha Hy)K]II)I l[pyFI/IX, OKa3hbIBAThb IIOMOIIb nu
SMOIMOHANBHYIO TTOAJEPIKKY apTHEPaM.

§9-24 (1oBT.)
uroru Ha ctp.71-74
Ne852
Ne804

24

Koutpoabn
as padora
Ne2 no
Teme
«ArperaTtH
ble
COCTOSTHUS
BelecTBa»

Pemiennie 3amauy Ha  IpUMEHEHUE
TOHATHH, 3aKOHOB M (opMmyn 1o
HU3YYEHHOH TEME.

IIpumeHsiTb MaTepual IO HU3YYEHHOM TeMe Hs pelleHMs
(usnUecKux 3amad.

IMo3HaBaTeIbHBIE:BRIOMPAIOT, COMOCTABIIIOT W OOOCHOBBHIBAIOT
CHOCOOBI  PEHICHHS 3aadi;yMEIOT BBIOMpaTh 000OMIEHHBIE
CTpaTCTHH PELICHUS 3aJa49u.

PeryassiTHBHBIC:BHOCAT KOPPEKTUBHI W JOMOJHCHHS B CHOCOO
CBOUX JIEUCTBUI.

KoMMyHMKATHBHBIE:OIIMNCBIBAIOT  COJIEP)KaHHE  COBEPLIAEMBIX
JIEHCTBUM.

Pa3nen 2. DaexkTpudeckue sijieHust (28 yacon)

25

DnekTpu3alg
us Teln

Onektpuzanusi  ten.  [JIBa  poxa
ANEKTPHYCCKHUX 3apsI0B.
BzaumopeiictBue  OJHOMMEHHO "
Pa3HOMMEHHO 3apsKEHHBIX TEl.

3HATB: CMBICIT TOHATHS DJIEKTPUUYECKUH 3apsi/l.

YMeTb:00bsICHATh  B3aUMOJEHCTBUE  3apSHKEHHBIX  Tel |
CYIIIECTBOBAHUE JBYX POJIOB IEKTPHICCKHUX 3aPSIOB.
JIuuHOCTHBIE: HAOJIONAIOT SIBJICHHE OJIEKTPU3AIMK Tel MpH
COTIPUKOCHOBEHUH M B3aHMMOJICHCTBHE 3apsKEHHBIX TEl.
IMo3HaBaTeJbHBIE: BBIICIAIOT ¥ (HOPMYIHPYIOT TO3HABATEIBHYIO
11€J1b;y CTAHABJINBAIOT TPUYHUHHO-CIIEICTBEHHEBIE CBSI3H.
PeryasiTHBHbIE: IPUHAMAIOT M COXPAHSIOT TI03HABATEIBHYIO EITh,
PETYJIUPYIOT NPOIIECC BBHIIIOIHEHUST YI€OHBIX EUCTBHI.
KoMMyHHKATHBHBIE:YUaTCS  apTyMEHTUPOBATH CBOK  TOYKY
3pE€HUsA, CIIOPUTHh U OTCTAMBATH CBOIO IMTO3UIINIO HeBpa)K)]e6HBIM JIIsL
OIIIOHEHTOB 00Pa30M.

§25
3ananue Ha cTp.78
(TTMCBMEHHO)

26

[IpoBogHUK
UHu
HEMPOBOAH
HKH

VYerpolicTBo anekTpockona. JleneHue
BEIECTB 10 CIOCOOHOCTH MPOBOIUTH
JJIEKTPUUECKUH TOK Ha IIPOBOJHHUKH
MOJYNPOBOJHUKA W JAWUDIICKTPHKH.
DIIEKTPOMETD.

3HaTh: YCTPOKMCTBO NIEKTPOCKOIA U HJIEKTPOMETPA U JUIS Yero 3TH
IPUOOPHI HY KHBL.

YMeTb: 00HAPYXHBATh HAMICKTPH30BAaHHBIC TEJA, IMOJIB30BATHCS
9NIEKTPOCKOIIOM W JJIEKTPOMETPOM, OOBICHATH CYILECTBOBAHHE
MIPOBOJIHMKOB,  ITOJYHNPOBOJHUKOB M JIUDJIEKTPHKOB, X

§26, 31
Ne918




NpUMEHEHHe, HaOMI0aTh MOJYTPOBOAHUKOBBIN THO.
JInyHOCTHBIe: HAOMIOAIOT BO3JEIHCTBHE 3apsHKCHHOTO Tela Ha
OKpY’KalOIINe Tea;00bACHIIOT YCTPOHCTBO M IPUHINI JCHCTBHA
3JIEKTPOCKOMA U AJIEKTPOMETPA.

Ilo3HnaBaTe/bHbIE: yCTAHABINBAIOT MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3U;CTPOST JOTMYECKHE LIETIH PACCYKIACHHIM.
PeryisiTHBHBIE:CTAaBAT y4eOHYIO 3a7ady Ha OCHOBE COOTHECEHHS
H3BECTHOTO ¥ HEM3BECTHOTO.

KoMMyHUKATHBHBIC:OIIICHIBAIOT ~ COAEPIKAHHE  COBEPIIAEMBIX
JNEUCTBUM C 1EIbI0O OPUEHTUPOBKU MPEIMETHO-TPAKTHUECKOMN
JIESITETIBHOCTH.

27

OnexTpuue
CKOE TI0JIe

[MonaTHe 00 DIEKTPUYECKOM IIOIE.
[Mone xak 0COOBIH BUII MaTEPHU.

3HaTh: TOHATHE OJCKTPHUYECKOTO TONS €ro Trpaduyueckoe
Hn300pakeHme.

YMmern: OOHapy)XWBaTh  DJIEKTPUYECKOE  IM0JIE,0NpPEACNsATh
U3MEHEHHUE CHIBI, [JEHCTBYIOIIEH Ha 3apsHKEHHOE Telo Ipu
YAaJCHUU U MPUOIMKEHUH €T0 K APYTOMY 3apsDKEHHOMY TeITy.
JIMYHOCTHBIE: HAOIIOMAIOT 1 OOBSICHSIOT OMBITHI 0 OOHAPYKCHUIO
ANEKTPUUYECKOTO TON MyKa3bIBAIOT OCOOEHHOCTH AIIEKTPHYECKOTO
OJIAL.

I[lo3HaBaTeIbHBIC:BBIABUTAIOT ¥  OOOCHOBBIBAIOT — THIOTE3HI,
MpeUIaraloT CIocoOBI WX MPOBEPKH;BHIOMPAIOT BHI TpaduuecKoit
MOJIEJH.

PerysiTHBHBIE:CAaMOCTOSATEIBHO (POPMYJIMPYIOT HO3HABATEIHHYIO
LI€JIb U CTPOST JEUCTBUS B COOTBETCTBUU C HEM.
KoMMyHUKATHBHBIC:ONINCHIBAIOT ~ COJEPXKAHUE  COBEPIIACMBIX
JEHCTBUM C LEIbI0 OPHUEHTUPOBKM IPEIMETHO-IIPAKTUYECKON
JIESATENbHOCTH.

§27
3amanne Ha cTp.82
(TMCHMEHHO)

28

JemumocTt
b
JJIEKTPHYE
CKOTO
3apsiia

JenMMoCTh 3JIEKTPUYECKOro 3apsija.
DJIEKTPOH — YacTHUlla C HaWMMEHBLIUM
JNEKTpUYECKUM  3apsimoM. EnunHwuia
anekTpuyeckoro 3apsga. CrpoeHue
atroma. CrtpoeHue sjapa  aroma.
Heiitponsl. [Iporonsl. Monenu aromoB
BOJIOPOJIA, TENNS, INTUS, HOHBI.

3HATBIOHATHA: aTOM, JIEKTPOH, HOH.

YMmerb: 00bsicHATH ombiT HModde — Mwmumkena, 10Ka3bIBaTh
CYyIIIECTBOBaHME YAaCTHI[, UMEIOIIUX HAUMEHBIIUI AIIeKTpUYECKUH
3aps], 0OBSICHATH 00pa3oBaHUE MOJIOKUTEIBHBIX U OTPHLATEIBHBIX
WOHOB, TPUMEHSATb MEXKIPEIMETHbIE CBSI3HM ISl  OOBSICHEHUS
CTpOEHHMs aTOMa, paboTaTh C TEKCTOM Y4eOHHUKA.

JInyHOCTHBIe: HAOMIONAIOT W OOBSACHSIOT TMpoIecc ICTCHHUS
NIEKTPUUECKOTO 3aps/a;C IOMOINBI0 NEPHOANYECKON TaOIIUIIBI
OIPENENIOT COCTaB ATOMA.

ITo3HaBaTeJbHBIE:BBIABUTAIOT W OOOCHOBBIBAIOT — THITOTE3BI,
Mpe/IaraloT crocoObl UX MPOBEPKU;BBIOMPAIOT BHJ IpadUuecKoit
MOJIEJH.

PeryasiTHBHBIE:CAMOCTOSTENBHO (OPMYJIHUPYIOT IO3HABATEIBHYIO
LieJb U CTPOSAT AEUCTBUS B COOTBETCTBUU C HEH.
KoMMYyHHKATHBHBIC:ONINCHIBAIOT ~ COJAEPKAHUE  COBEPIIAEMBIX
JEHCTBUM C LEIbI0 OPHUEHTUPOBKM IPEIMETHO-IIPAKTUYECKON
JIESITENbHOCTH.

§28, 29
Bomnpocsr mocie naparpagos
(yctHo)

29

3aKoH
COXpaHCHH

OObBsSICHCHHE Ha OCHOBE 3HAHHHA O
CTPOCHHUM aToMa DJICKTpU3AlU TCJI

3HATh: 3aKOH COXPAHEHHS ANEKTPUUECKOTO 3apsia.
YMeTb: OOBSCHITh 3JEKTPU3AIMIO TEN TNPU COINPUKOCHOBEHHH,

§30
Bompockl mocie naparpacda




i
AJIEKTpUYe
CKOTO
3apsnia

IpU  CONPUKOCHOBEHMH, Meperauu
YacTH 3JIEKTPUYECKOro 3apsiia  oT
OJHOTO Tela K JpyroMmy. 3aKkoH
COXPaHEHHMS 3JIEKTPHIECKOTO 3apsiaa.

yCTaHaBJIMBaTh IIepepaclpe/iefieHne 3apsja MpH IEepPexoje ero ¢
HA’JIEKTPU30BAHHOTO Tejda Ha HE HadICKTPU30BAaHHOE MpPHU
CONPHUKOCHOBCHHH.

JluunocTHbIE: OOBSCHSIIOT ~ SIBICHUSI  OJICKTPU3AlUU U
B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ Ha OCHOBE 3HAHWU O CTPOCHHHU
BEIICCTBA M CTPOCHUH aTOMA.

IMo3HaBaTeILHBIE:COCTABIIAIOT [IEJI0C U3 YacTel, CaMOCTOSATEIIEHO
JIOCTpanBasi, BOCIIOJIHSS HeJloCTaloure
KOMIOHEHTBI;0CYIICCTBIISIFOT TOUCK W BBIACICHUE HEOOXOIMMOM
nHpopmauu.

PeryasiTHBHBIE: 0OCO3HAIOT Ka4eCTBO u YPOBCHB
YCBOCHUSI;BBIICISAIOT U OCO3HAIOT TO, YTO YXKE YCBOCHO M YTO eIé
MOJJIEKUT YCBOCHHIO.

KoMMyHHKATHBHBIE:OOMCHUBAIOTCS 3HAHUAMU MEXIY UWICHAMH
TPYNIBl Jis TpUHATHS J3QQPEKTHBHBIX COBMECTHBIX pCIICHUH,
pa3BHBAlOT  CIIOCOOHOCTH OpaTh Ha ce0s WHHIMATHBY B
OpraHu3aIiK COBMECTHOT'O JICHCTBUSL.

(ycTHO)

30

HcTounuk
u
IIOCTOSIHHO
ro
3JIEKTpUYE
CKOI'0 TOKa

IIOCTOSIHHBI  JIEKTPUYECKUI  TOK.
DopMyInpoBKa YCIOBHUSA
CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA.
VIcTOUHMKHM ~ 3JIEKTPHUYECKOTO  TOKa.
KpaTkoBpemeHHass  caMOCTOSATENbHAs
paboTra 1o TeMe BIEKTpH3aLUs Tel H
CTPOEHHUE aToMa.

3HAaTh: MOHATHE NEKTPHUECKUH TOK U HCTOYHHUK TOKA, Pa3INIHbIC
BHUJIBI HCTOYHHKOB TOKA.

YMerb: OOBACHATH  YCTPOMCTBO CYXOTrO  TallbBaHUYECKOTO
AJIEMEHTA, TIPUBOJUTH MTPUMEPHI HCTOYHUKOB ICKTPUIECKOTO TOKA,
OOBSICHATEL UX Ha3HAUCHUE.

JIMYHOCTHBIE: HaOJII0Jal0T SIBIICHUC 3IEKTPUYECKOTO
TOKa;M3rOTaBINBAIOT M UCIBITHIBAIOT rajJbBaHUYECKUM DJIEMEHT.
IMo3HaBaTeJILHBIE:BELICTSIOT U (HOPMYIHUPYIOT MPOOJIEMY;CTPOST
JIOTHYECKHE HENH PacCyKACHUH.
PeryasiTUBHBIE:COCTABIISIOT
IEUCTBUM.
KoMMyHHKATHBHBIE:YIaTCS yCTaHABIUBATh H CPABHUBATH Pa3HEIC
TOYKH 3PEHUs, MPEIKJIC YeM IPUHIMATH PEIICHUE U JIeTaTh BBIOOP.

IOoCICa0BATCIIBHOCTD CBOUX

§32
3anmanue Ha cTp.99 (MUCEMEHHO)

31

OnexTpuye
CKas LIeTb

DJeKTpuYecKas Ielb U €€ COCTaBHBIC
yacTH.  YCJIOBHBIE  OOO3HAuUEHUS,
IPUMEHSIEMBbIC Ha cxemax
anekTpuueckux — uened.  Ilpupona
JNEKTPUYECKOTO TOKa B MeTaJlIax.
CxkopocTb pacrpocTpaHeHHS
AIEKTPHYECKOTO TOKA B IIPOBOTHHUKE.

3HaTh: IpaBUia COCTABICHUS DJIEKTPUUECKUX LIETIEH.

YMmeTh: n300paXkaTh DIIEKTPUIECKHE TN C TTOMOIIBIO YCIOBHBIX
0003HaueHNH; OOBSICHATH TPOXOXKACHHE TOKAa B MeTaulax |
AIIEKTPOJIATAX.

JInuHOCTHBIE: COOHMPAIOT MpOCTEHIINe JIEKTPUIECKHE MEeNH |
COCTAaBIIIOT WX CXCMBI;BHIOM3MCHAIOT COOpPaHHYIO Iellb B
COOTBETCTBHH C HOBOI CXEMOM.

ITo3HaBaTeIbHBIE:BRINONHSIOT ~ OMEpalid  CO  3HAaKaMH |
CHUMBOJIAMU;BBIJICIIIIOT OOBEKTHI W MPOIECCHI C TOYKH 3PCHUS
1IEJIOT0 U YacTeH.

PeryasiTUBHBIE:CTHYAIOT CBOM Croco0 JEHCTBHS C 3TAJOHOM,
BHOCSIT KOPPEKTHBHI U JIOTIOJTHEHUS.

KoMMyHUKATHBHBIE: YCTAHABIHBAIOT paboune OTHOIILICHHS,
yaatcst  A(QQEKTHBHO  COTPYyIHHYaTh H  CIIOCOOCTBOBATH
MPOAYKTUBHOHN KOOIIEPAIIHH.

§33,34
3ananue Ha ctp.103 (TMcEMeHHO)

32

JHelictBue

JlelCTBUS ~ 3JEKTPUYECKOrO  TOKa.

3HaTh: MOHATUC SHQK"['pI/I‘IeCKI/Iﬁ TOK u HaIlpaBJICHUC

§35, 36




3EKTpHUe
CKOTO TOKa

IIpeBpamenue JHEpruu
JJIEKTPUYECKOTO TOKA B JIPYTH€ BUABI
DHEPIUH. Hampasnenue
ANEKTPUUYECKOTO TOKA.

AJIEKTPUYECKOTO TOKA.
YMeTbOOBSCHATh: TEIIOBOE, XMMHUYECKOE U MAarHUTHOE [eHCTBHE
3JIEKTPHUYECKOTO TOKa;paboTaTh C TEKCTOM yUeOHHUKA.
JluunocTHbIE: HaOMI0IaI0T JIeHCTBHS ANEKTPHUUECKOTO
TOKa;00BSCHSIIOT SIBTICHUE HarpeBaHus MIPOBOHUKOB
AIEKTPHYECKUM TOKOM.

IMo3HaBaTeIBLHBIE:ONIPECIAIOT OCHOBHYIO W BTOPOCTCIICHHYIO
UH(OpMaLUIO;BBLACISIOT KOJIMYECTBEHHEIE XapaKTEepUCTUKU
00BEKTOB, 3aJJaHHBIC CIIOBAMH.

Pery/siTUBHBIE:CTaBAT y4eOHYIO 33a7aqy Ha OCHOBE COOTHECECHUS
HU3BECTHOTO M HEU3BECTHOTO.

KoMMYHUKATHBHBIE:BCTYIIAIOT B  JUAJOr,  y4YacTBYIOT B
KOJUIGKTHBHOM  OOCY)KJeHMHM  mpoOjeM,  ydarcsi — BIaJeTh
MOHOJIOTHYECKOM U AUATOTHICCKON opMaMu peyn.

3ananue Ha cTp.106 (TMCEMEHHO)

33

Cuia Toka

Cuna snektpuyeckoro Toka. Gopmymna
UL ONpeleNieHus  CHJIbl  TOKa.
Ennauner cunel Toxka. Hasnauenue
amnepmMerpa. Bkirouenue amnepmeTpa
B 1emnb.Pemenue 3ana4.

Texnuxa.

3HATB: CMBICIT BEITMYMHBI CHJIA TOKA.

YMmethb: O6’LHCH$[TI) 3aBUCUMOCTb MHTCHCUBHOCTH JJICKTPUYCCKOI'O
TOKa OT 3apsja ¥ BPEMEHH, PACCUUTHIBATH MO (POPMYJIC CHUITY TOKa,
BBIPQXKATh CUITY TOKA B PA3JINUHBIX SIUHUIAX.

JIMYHOCTHBIE: HU3MEPSIOT CUITYy TOKA B JIEKTPUYECKOM 1IeTTH;3HAI0T
U BBIMOJIHSIFOT TpaBujIa 0€30MaCHOCTH MpU paboTe ¢ UCTOYHUKAMU
ANEKTPUYECKOTO TOKA.

Ilo3HaBATEILHBIE: BBIPAKAIOT CMBICI  CUTYallMH  Pa3IMYHBIMU
CpeZcTBaMU (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH).
PeryasiTUBHBIE:CTHYAIOT CBOM Croco0 JEHCTBHS C 3TAJOHOM,
BHOCSIT KOPPEKTHUBBI U JOMOJHEHUS B CIIOCO0 CBOMX JCHCTBHIA.
KoMMyHHKATHBHBIE:paOOTAIOT B  IpyIe, YyCTAHABIHUBAIOT
paGoume oTHOmeEHUs, yd4arci d((GEeKTUBHO COTPYOHHYATD H
CIOCOOCTBOBATH MPOJYKTHBHOW KOOMEPAIIHH.

§37, 38
Ne978, 980

34

Jlabopatop
Has paboTa
Ne4
«Coopka
BIEKTPHYE
CKOH 1IenH
u
U3MEpeHHe
CHUIBI TOKA
B eé
Pas3INYHBIX
y4acTKax»

OnpeneneHde ILEHbl JEIEHUS  €ro
wKanel. M3MmepeHue cunel TOKa Ha
Pa3MYHBIX y4yacTKax Ienu, cOopka
3JIEKTPUYECKOMN LIETIH.

3HaTh: IpaBWIIA BKIIOYEHHS B LI aMIIepMeTpa.

YMeTb: YepTUTH CXEMBI DIIEKTPHUYECKON 1eTH, U3MEPSTh CHITy TOKa
Ha pPa3IMYHBIX YdYacTKax Iemy, paboTaTh B TpyIIe, BKIOYATh
amIiepMeTp B I[eIlb, ONPEEIIATh LIEHY JICICHHs aMIIepMeTpa.
JIu4HOCTHBIE: H3MEPSIOT CUITY TOKa B 3JIEKTPUYECKOM 1IeTH;3HAI0T
1 BBITIOJNHSIOT MPaBHJIa OE30IIACHOCTH NPH paboTe ¢ MCTOYHHKAMHU
JJIEKTPUIECKOTO TOKA.

IMo3HaBaTe/IbHBIE:BBIPAXKAIOT CMBICH  CHUTYyallMH  pa3iUYHBIMH
cpencTBaMu (PHUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH).
PeryasiTUBHBIE:CITMYAIOT CBOM CroOco0 JEWCTBHS C 3TaJIOHOM,
BHOCSIT KOPPEKTHBBI U JIOTIOJIHEHHS B CI0CO0 CBOMX JIEHCTBHH.
KoMMmyHHKAaTHBHBIE:paOOTAIOT B IpyIe, yCTaHABIWBAIOT
paboure OTHOIIEHUs, Yy4darcs OJ(PQPEKTUBHO COTPYAHUYATH U
CIIOCOOCTBOBATH POAYKTUBHOM KOOIIEPALIHH.

§37, 38
(moBT.)
Ne981

35

OnexTpuye
CKoe
HalpspKeH
ue

ONeKTprUYecKoe HalpsHKEHUE, SANHHILA
HaIpsDKeHUSI. ®opmyna JuIst
OINpeNieNIeHUs] HampsbkeHus. Pemienue
3ajau.

3HaTh: CMBICJI BEJIMYMHBI HANPSDKEHWE W TIPaBHiIa BKIIOYCHUS B
LIeMb BOJIBTMETPA.

YMmernb: BbIpaxkaTh HamnpsbkeHue B kB, MB, anammsuposats
Ta0NMYHbIC TaHHbBIe, paboTaTh C TEKCTOM yueOHHMKA, PACCUMTHIBATH

§39-41
Ne997, 1005




HaNpsDKCHUE TI0 (hopMyJie.

JIMYHOCTHBIE: 3HAIOT W BBIOJHSIOT MpaBUia 0E30MaCHOCTH MpHU
pabdoTe C HCTOYHUKAMH JICKTPUIESCKOTO TOKA.
IMo3HaBaTeIbHBIC:BBIPAKAIOT CMBICT CHUTYaIlllH  Pa3IHYHBIMHU
cpencTBaMy (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH).
PeryasTHBHBIE:CITUYAIOT CBOH Croco0 JAEHCTBHS C OSTAlOHOM,
BHOCSIT KOPPEKTHUBEI U JOTIOJTHEHUS B CITIOCOO CBOUX JICHCTBUI.
KoMMyHUKATHBHBIE:paOOTAlOT B TPYINE, YCTaHABIMBAIOT
paboune oOTHOmICHHS, Yy4aTcs 3(PQEeKTUBHO COTpyIHHYATH U
CIOCOOCTBOBATh MPOAYKTUBHON KOOIEPAITHH.

36 Jlaboparop | U3mepenue HanpsDKEHUS Ha | 3HAaTh: IpaBHUJIa BKIIOYCHHS B IIE€TIh BOJIBTMETPA §39-41
Hast padoTa | pa3MMUHBIX YydYacTKax M[enH, cOOpka | YMeTh: YEpPTUTh CXEMBl OJIEKTPUYECKOH IIENH, H3MEpAThH (oBT.)
Ne5 3JIEKTPUYECKON LIETH. HalpsDKCHAE Ha Pa3IMYHBIX YYacTKaX Iend, padoTaTh B TPYIIIE, Nel004
«3mepen BKIIIOYaTh BOJBTMETP B 1€Nb, ONPEACIATh LEHY JeJICHUs
ue BOJIBTMETpA.
HaIpsDKeH JIluuHOCTHBIE:  HM3MEPSIOT  HAlpsHKEHHE B DJICKTPUUYECKOU
usi Ha LeN1;3HAI0T M BBINOJHSIOT MpaBuia 0€30IacHOCTH MpH paboTe C
Pa3INIHBIX HCTOYHHKAMH IEKTPUIECKOTO TOKA.
ydJacTkax ITo3HaBaTe/IbHBIE:BBIPAXKAIOT CMBICH CHUTYyallUH  Pa3IHYHBIMU
JNEKTpUYIe cpencTBaMy (PUCYHKH, CHMBOJIBL, CXEMBI, 3HaKH).
CKOM PeryasiTHBHBIE:CITUYAIOT CBOH crmoco® MAEHCTBHS C STAlOHOM,
Lenu» BHOCSIT KOPPEKTHBBI U JIOTIOJIHEHHSI B CI0OCO0 CBOMX JEHCTBHH.
KoMmyHukaTHBHBIE:paOOTAaIOT B IpyIe, YyCTaHABJINBAIOT
paboure OTHOIIEHHUs, Yy4darcs OJ(PQPEKTUBHO COTPYAHUYATH U
CIOCOOCTBOBATh MPOAYKTHBHOW KOONEPALIHH.
37 OnexTpude | DIEKTPUYECKOe  CONPOTHBICHWE W | 3HATB: CMBICT IOHATHS  DAJIEKTPHUSCKOTO  CONPOTHUBIICHHUSA, §43, 45
cKoe eroenquHUNBl  m3MepeHns. Dopmyra | 3aBECHMOCTB JIEKTPHUIECKOTO CONPOTUBICHUS MMPOBOJHUKA OT €ro Nel038
CONPOTHUBII | JUIs pacuéra cormpoTuBieHus. [Ipupoaa | AMMHEL, MIOMAAN TTOTIEPEYHOT0 CEYEHHS U MaTepHana.
eHne IIEKTPHUUECKOTO YMeTb: OOBACHATH NPHYMHY BO3HUKHOBEHHS COIPOTHBIICHHS,
COIPOTHBIIEHUSL. Y IETIBHOE aHATM3UPOBATh PE3yJIbTAThl OIBITOB,UCCIENOBATh 3aBHCHUMOCTh
CONPOTHUBJICHHE TPOBOJHHUKA. AHAIIU3 | CONPOTHMBIECHUS  NPOBOJHMKA OT €ro  JUIMHBL,  IUIOLIAAN
Tabauib Ne8 B yueOHHKE. MOMEPEYHOr0 CCeUeHWss M MaTepHaja I[POBOJHUKA, COOHMpaTh
3IEKTPUUYECKYIO IETIb.
JIMYHOCTHBIE: 3HAIOT W BBHINOJHAIOT NMPaBWiIa 0E30MacCHOCTH MpPH
paboTe ¢ HCTOYHMKAMH IEKTPUIECKOTO TOKA.
IMo3HaBaTe/IbHBIE:YMEIOT 3aMEHSATh TEPMHHBI OINPEICICHUSIMU;
YCTaHaBJIMBAIOT MPUYNHHO-CJICICTBEHHBIEC CBS3H.
PeryasiTUBHBIE:CITMYAIOT CBOM CroOco0 JEWCTBHS C 3TaJIOHOM,
BHOCSIT KOPPEKTHBBI U JIOTIOJIHEHHS B CI0CO0 CBOMX JIEHCTBHH.
KoMMmyHHKAaTHBHBIE:paOOTAIOT B IpyIe, yCTaHABIWBAIOT
paboune oTHOLICHUs], y4aTcsi 3PPEKTUBHO COTPYIHHYATS.
38 3akon Oma | OmpenencHue OIBITHBIM myTéM | 3HaTh: 3akoH OMa 11 ydacTKa IIeTH. §42, 44
JUTs 3aBUCHMOCTH CHUTBI TOKa OT | YMeTh: CTPOHUTH rpadMKi 3aBUCHMOCTH CHJIIBI TOKA OT HAPSKECHHS
ydacTKa | HampshKEHHS npu IOCTOSTHHOM | M CONPOTHBIICHUS W aHAJIM3MPOBAaTh pPE3YJbTAaThl OIBITOB U
enu CONPOTHUBIICHUH W OT CONPOTHBICHUS | rpadMKH,3amHuCchBaTh 3aKkoH OMa B Buie GOpMYIIbIL.

U TOCTOSHHOM HAIPsDKEHUH. 3aKOH

JIMYHOCTHBIE: 3HAIOT U BBHITOJHSIIOT IpaBujia 06€30I1aCHOCTH Ipu




OMa 15 yuacTka 1ernH.

paboTe ¢ HCTOUHUKAMU JIEKTPUIECKOTO TOKA.

ITo3HaBaTe/IbHBbIE: YCTAHABINBAIOT MPUYUHHO-CIICICTBEHHBIC
CBSI3U;BBIPAKAIOT CMBICT CHTyallMHd Pa3IMYHBIMH CPEICTBAMHU
(pPYCYHKH, CHMBOJIBI, CXEMBI, 3HAKN).
PerynsiTuBHBI€e:CaMOCTOATENBHO (HOPMYTHPYIOT MO3HABATEIBHYIO
LIeNb U CTPOSAT J€HCTBUS B COOTBETCTBUU C HEH.
KoMMmyHuKaTHBHBIE:pabOTaIOT B rpymnIe, y4aTcs
apryMEHTHPOBaTh CBOIO TOYKY 3pEHHs, CIHOPUTh U OTCTauBaTh
CBOIO O3UILIUIO HEBPAXKIESOHBIM JIJIs OLIIOHEHTOB 00pa3oM.

39 Pacuér Brruncinenue CUITBI TOKA, HAIPSDKEHUS, | 3HATH: OCHOBHBIE TOHATHS U (POPMYJIBI §46
40 OCHOBHBIX | CONPOTUBJICHHWS C HCIOJb30BaHWEM | YMe€Thb: YEPTUTh CXEMBI JJICKTPUYECKHX IIeMel, pacCUUTHIBATh Ne1039, 1063Ne1058, 1066
nmapamerpo | 3akoHa OMma JuIg ydacTKa IIelM U | SJIEKTPHUYECKOE CONPOTHUBIEHHE, CUILYy TOKA, HANPSDKEHHE.
B (bopmyITsl TSt IeKTpUUecKoro | JINYHOCTHBIE:  BBIYMCIAIOT CHIYy TOKa, HAaNpsDKEHHE W
JJIEKTPUYE | CONPOTHBIICHUS. CONPOTHUBJICHUS Y4acTKa IIETIH.
CKOH 1enu IMo3HaBaTe/ILHBIE:TIPOBOJAT aHAJM3 CIIOCOOOB PELICHUS 3aa4yu C
TOYKH 3pCHUA UX PALIMOHATIBHOCTH 1 SKOHOMUYHOCTH.
PerysiTUBHBIE: BBIACIAIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO H YTO
emé MOJICKUT YCBOGHHIO, OCO3HAIOT KAaueCTBO MU YypPOBEHb
YCBOCHHUSI.
KoMMyHUKATHBHBIE:BCTYIIAIOT B  JHAIOT, C JOCTaTOYHOU
TIOJTHOTOW M TOYHOCTBIO BBIPAXKAIOT CBOW MBICIIH B COOTBETCTBUH C
3aJa4aMH M YCIIOBHUSIMH KOMMYHHUKAIIUH.
41 Jlabopatop | [IpuHumn feiictBMs W Ha3HaueHHE | 3HATH: YTO TAKOE PEOCTAT. §47
Has paboTa | peoctar. IloaximodeHne peoctara B | YMeTh: cOOMPaTh JJIEKTPUUYECKYIO IIE€Th, MOJb30BATHCS PEOCTATOM Nel053
Ne6 uenb. PerynupoBaHMe CHIIBI  TOKa | JUls PEryJMpOBaHHsl CWJIBI TOKa B LeNH, pabdoTaTth B TpYIIIe,
«Perymupo | peoctarom " W3MEpEHNE | MPEACTABISITE PE3YNIBTAThl M3MEPEHUI B BHJE TaONHIl, U3MEPSTh
BaHME CONPOTHUBIICHHUS  TNPOBOAHMKA IMPU | CONPOTHBICHHE TIPOBOJHHWKA TIPH IIOMOIIM aMIepMeTpa H
CHJIBI TOKa | TIOMOIIM aMIIepMeTpa U BOJIBTMETPA. BOJIBTMETpA.
" JIuuHOCTHBIE: OOBSCHSIOT YCTPOHCTBO, NPHHIMII JACHCTBUS U
HalpsDKeH Ha3HaYEeHUE PEOCTATOB;PEryIUPYIOT CHIIY TOKa B LEMU C IOMOIIBIO
ust peocraTa; H3MEpsSIIOT CONPOTHBJIEHHE IPOBOAHUKA C IOMOLIBIO
peocraTom amIiepMeTpa U BOJIbTMETpa.
» ITo3HaBaTe/IbHBIE:aHATH3UPYIOT YCIOBHS M TpeOOBaHHS 3a1adH,
42 JlabopaTtop YMEIOT BBIOMpATh 0000mIEHHBIE CTpaTerun pemeHus NelO61
Hast paboTa 3aJa4M;0NPENEIISIOT OCHOBHYIO " BTOPOCTETICHHYIO
Ne7 MH()OPMANHNIO;BBIACIAIOT O00O0OMIEHHBIA CMBICI W (OPMAIBHYIO
«M3mepen CTPYKTYpY 3aJauH.
ue PeryasiTHBHBIE:CAMOCTOSITENBHO (POPMYJIHPYIOT MO3HABATEIBHYIO
COTPOTHUBII LIeJIb U CTPOSIT AEHCTBUS B COOTBETCTBHH C HEH.
eHne KoMMYHUKATHBHBIC:MHTEPECYIOTCSI ~ YY)KUM  MHEHHEM  H
MIPOBOJIHUK BBICKA3bIBAIOT CBOE;YMEIOT CIyIIaThb W CIbIIAaTh JpYyr ApYyTa;c
ac JOCTaTOYHON TOJHOTONH M TOYHOCTHIO BBIPXKAIOT CBOM MBICIH B
MOMOIIIBIO COOTBETCTBHH C 337a4aMH U YCIOBUIMH KOMMYHHUKALIUH.
amIiepMerp
au

BOJIbTMETP




a»

43 Buger ITocnenoBarenpHOE ¥ TapaienbHOE | 3HATH: UTO TaKOE ITOCIEA0BATEIbHOE U MAPAJUICTIbHOE COeTNHEHNEe §48
44 COCIMHEHHU | COSAMHEHHE MPOBOJAHHUKOB. OCHOBHBIE | MPOBOIHHKOB. Nel082
i 3aKOHOMEPHOCTH opu | YMeThb: IIPUBOJIUTH IIPUMEPBL IIOCJIE0BATEIBLHOIO u §49
MIPOBOAHUK | TOCIEIOBAaTEIbHOM M TapaiIeNbHOM | MapauIelbHOTO CONPOTHUBIEHUS TPOBOAHUKOB, PACCUUTHIBATE CHITY Nellls
OB COE/INHEHUSIX. Pewenne 3ajay. | TOKa,  HalpsDKeHWe,  CONPOTHUBIICHWE  IPOBOJIHUKOB MU
[IpakTrueckoe HCIIOJIb30BaHME | TIOCIIEI0BATEIBHOM U MapauIeIbEHOM COEMHEHHUH TPOBOIHUKOB.
COE/IMHEHUIA IPOBOIHUKOB. JIMYHOCTHBIE: COCTaBJIAIOT CXEMbl M COOMpAlOT Lenu ¢
MOCJIE/IOBATENLHBIM COCMHEHUEM 3JEMEHTOB;COCTABISIIOT CXEMBI
1 cOOHMPAIOT IIEMH C MapayIeIbHBIM COSTHHEHUEM IEMEHTOB.
ITo3HaBaTe/ILHBIE:CAMOCTOSTEIHHO CO3Jar0T AJITOPUTMEI
JIESITENIFHOCTH TIPH PEIICHUH TTPOOIIEM IIOMCKOBOTO XapaKTepa.
PeryJisiTHBHBIE:CITMYAIOT CBOH CIOCOO ACHCTBHUS C 3TAIIOHOM.
KoMMyHHKATHBHBIE:BCTYIIAIOT B JHMAJIOr, Y4YacTBYIOT B
KOJUIEKTHBHOM OOCY’>KAE€HHH, ydaTcsl BIIAJEThb MOHOJIOTHUECKOH U
JIMATIOTH4ecKoil popMaMu peun.
45 Pacuér IIpumenenue OCHOBHBIX | YMeTb: pacCUMThbIBaTh CUJLy TOKA, HalPsDKEHUE, CONPOTUBIICHUE Nel099, 1125
IapamMeTpo | 3aKOHOMEpPHOCTEH COGAMHEHWE | MPU  MapajyIeIbHOM ¥ TOCJIENOBATEIBHOM  COSAMHEHUSX
B NPOBONHUKOB mn3akoHa Owma Ui | IPOBOJHMKOB, IPHUMEHSThH 3HAHUS K PEIICHHIO 33/1a4.
JJIEKTpUYE | ydyacTKa LellH. JIMYHOCTHBIE: COCTaBIISIIOT CXEMBl W PACCUMTHIBAIOT IIEMH C
CKOH 1enu MIOCJIE/I0BATEILHBIM u napasuIeIbHbIM COEIMHEHNEM
B DJIEMEHTOB;IEMOHCTPUPYIOT YMEHHE BBIUUCIATH CHIY TOKa,
Ppa3IMuHbIX HalpsDKEHUE M CONPOTHMBIICHUE HA OTAEIBHBIX YYacTKax MU C
COCIUMHCHHU TMOCJICIOBATCIIbHBIM U MapalyICIIbHBIM COCAMHEHUEM ITPOBOIHUKOB.
SIX Ilo3HaBaTe/IbHBIC: BBIICISIOT 0000IIEHHBIN CMBICII u
TIPOBOIHUK (hopManbHyIO CTPYKTYPY 3aJa4M;BbIICISIOT 00BEKTHI M MPOLECCHI C
OB TOYKA 3pEHHS I[eJor0 W  YacTei;BRIOMparoT  Hambojee
3¢ PeKTUBHBIE CIIOCOOBI peHIEHUs 33/1a4;0CO3HaHHO U IPOM3BOIBEHO

46 CTpOSIT peUYeBhIC BHICKA3BIBAHUS B IUCEMEHHOH (hopMme. Nell26

PeryJisiTHBHBIE:BHOCST KOPPEKTHBBI M JOIOJHEHUS B CIIOCOO
CBOUX JIeHCTBUIA;0CO3HAIOT Ka4ecTBO u YPOBEHb
YCBOCHUSI;01ICHUBAIOT IOCTUTHYTHIN pe3yybTar.
KoMmMmyHuKaTHBHBIE:pabOTaIOT B TIpyMNIe,  YCTaHABIUBAIOT
paboume OTHOIIEHWS, yd4arcs OJPQPEKTHBHO COTPYIHHYATH H
CIOCOOCTBOBATh MIPOLYKTUBHOM KOOTIEPALIUH ;0NN CHIBAIOT
COJIEPKAHNE COBEPIIAEMBIX AECHCTBHH.

47 PaGorau | PaGora 3IEKTPUYECKOTO TOKa. | 3HATh: CMBICI BEJIHMYMHBI paboTa 3JIEKTPUIECKOTO0 TOKA M CMBICI §50-52
MomHOCTh | @opmyna mms pacuéra pabOTHl TOKA. | BEIMYMHBI MOIIHOCTB AIIEKTPUIECKOTO TOKA. 3amanne Ha ctp. 149
anextpude | Enuannsr pa®oTel Toka. MONIHOCTE | YMeThb: PacCUMTHIBATH pabOTy M MOIIHOCTBH IEKTPHUYECKOTO TOKa, (TMCBMEHHO)
CKOTO TOKa | 3JIeKTpUYecKoro Toka. PopMmyna A | BEpakaTh €AWHHIYy MOIIHOCTH 4Yepe3 EIMHUIbLI HANpsHKEHWS |

pacuéra MOLIHOCTH 3JEKTPUYECKOTO
toka. Emmaunel momHocTH. [Ipubop

CHJIBI TOKA.
JIuuHOCTHBIE: M3MEPSIOT padOTy M MOIIHOCTH DJIEKTPUYECKOTO




JUIsL  OTpeeNieHUus] MOIIHOCTH TOKa.
Pemenne 3agay.

TOKa;00bACHIIOT YCTPOMCTBO M MPUHIIMI JICHCTBUS BaTTMETPOB U
CYETYMKOB AJIEKTPOIHEPTUH.

Ilo3HaBaTe/IbHbIE:OCYIIECTBISIOT TTOMCK u BBIZICTICHHUE
HEOO0X0 MO WH(POPMALNH; BBIICISIOT KOJIMYCCTBCHHBIC
XapaKTepUCTHKH OOBEKTOB, 3aJaHHBIC CIIOBAMH;aHAIN3IUPYIOT
00BEKT, BBIJICIIASA CYIICCTBCHHBIC W HECYIICCTBCHHBIC TIPU3HAKH.
PeryasTuBabie: CaMOCTOSATENEHO HOPMYIHPYIOT TO3HABATEIEHYTO
LEJIb U CTPOAT AEHCTBUS B COOTBETCTBUU C HEl.
KoMMyHHKATHBHBIE:YMCIOT (MJIM pPa3BUBAIOT CIOCOOHOCTH) C
TIOMOIIIBIO BOITPOCOB JI0OBIBaTh HEZ0CTAOUIYIO
uH(GOPMAIINIO;00MECHUBAIOTCS 3HAHUAMH MEXKIY YICHAMH TPYIIIIBI
JUTSE TPUHATHS 9QPEKTHBHBIX COBMECTHBIX PEIICHHUM.

48 Jlabopatop | M3meperne MOITHOCTH W pabOTHl TOKa | 3HATH: KaK HCIIONB30BaTh (U3UYECKHE MPHOOPHI A M3MEPEHUS §50-52
Hast paboTa | B AJIEKTPHUYECKOM JIamIIe. MOIITHOCTH Pa0OTHI TOKA B 3JIEKTPUYECKON JIaMITe. (moBT.)
Ne8 YMeThb: BbIpakaTh padOTy TOKa B pa3IMuHBIX €AMHHULAX, U3MEPAThH Nell44
«3mepen MOITHOCTh M paboTy TOKa B JaMIe, HCIOIB3Ys aMmIepMerp,
ue BOJIbTMET, 4achl, padoTaTh B IPyIIIIE.
MOIIHOCTH JIMYHOCTHBIE: M3MEPSIOT PabOTy M MOIIHOCTH 3JIEKTPUIECKOTO
1 paboTHI TOKa.
TOKa B IMo3HaBaTe/IbHBIE: OCYIIECTBIISIOT TIONCK u BBIJICTICHUE
3NEKTpUYIe HEoOX0anMOH uH(pOpMALNK;BBIIEISIOT KOJIMYECTBCHHBIC
CKOM XapaKTePUCTUKU OOBEKTOB, 3aJaHHBIE CJIOBaMH;aHAIU3UPYIOT
JamIe» 00BEKT, BBIJICISISI CYIIECTBEHHBIE U HECYIIECTBEHHbIE IPU3HAKH.
PeryasiTHBHBIE:CaMOCTOSITEIBHO (POPMYJIUPYIOT MO3HABATENIBHYIO
LeJIb U CTPOSAT NECUCTBUS B COOTBETCTBUU C HEU.
KoMMyHUKATHBHBIE:YMEIOT (WJIM pa3BHBAIOT CIOCOOHOCTB) C
TIOMOIBIO BOIIPOCOB JI00BIBaTH HEJIOCTAOLIYIO
MH)OPMaNNIO;00MEHUBAIOTCS 3HAHUSAMU MEXKAY WICHAMH TPYIIIBI
JULS IPUHATHSA () (EKTHBHBIX COBMECTHBIX PEIICHUH.
49 3akoH ®opmyna s pacuéTa KOJWYecTBa | 3HATH: IOHSATHE KOHJAEHCATOpAa, YCTPOWCTBO U NPUHILMUIIBI €To §53, 54
Jlxoynst - | TEIUIOTHI, BBLJIEJIAIOLIEToCcs B | paboTbl, GopMyIHPOBKY 3akoHa [xoyis — Jlenna. 3aganue Ha cTp.156 (MUCEMEHHO)
Jlenna MIPOBOAHUKE TIPH MPOTEKAHUH 110 HEMY | YMeTh: OOBSCHSITh HarpeBaHUE MPOBOJHMKOB C TOKOM C TO3HMILIUH

AJIEKTPUYECKOTO TOKA. 3akoH JIkoyJsi-
Jlenria. Konpnencarop " ero
MIPUMEHEHHE.

MOJIEKYJISIPHOTO CTPOEHHS BEIIECTBA; PACCUUTHIBATH: KOJIHUYECTBO
TETIJIOTHI, BBIJEISIEMOE TPOBOJHUKOM C TOKOM II0 3aKOHY J[koyis
— JleHua, 371eKTpOEMKOCTh U SHEPTHUIO 3apsyKEHHOTO0 KOHJEHCATOPA.
JluuHocTHBIE: OOBSCHSIOT SBJICHHE HArpeBaHUs IPOBOJHUKOB
JIEKTPUYECKHM TOKOM Ha OCHOBE 3HAHUH O CTPOSHHHM BEIIECTBA,
paboTy KOHAEHCATOPOB.

Ilo3naBarenbHbIE:BHIONPAIOT  BUA  Tpaduyeckod  MoJenw,
a}IeKBaTHOﬁ BBIACJICHHBIM CMBICJIOBBIM CANMHULIAM ;CTPOAT
JIOTHYECKHE LENH PacCyKACHUH.

PeryisiTUBHBIE:CaMOCTOATENHHO (POPMYIHPYIOT MO3HABATEIBHYIO
LIeIb U CTPOAT AECUCTBUS B COOTBETCTBUU C HEM.
KoMMyHHKATHBHBIE: YMEIOT (MJIM Pa3BUBAIOT CIIOCOOHOCTH) OpaTh
Ha ce0sl MHUIIMATHBY B OPTraHU3aIMHd COBMECTHOTO JICHCTBUSL.




50 TernoBoe | Paznnunbie BUJIBI nmamn, | 3HaTh: TPHUMEpPBl TPAKTUYECKOTO HCIOJIB30BAHUS TEIJIOBOTO §53, 54
JIEHCTBUE | HCIIONB3yeMEbIC B OCBEIIECHUH. | ACWCTBUS DIEKTPUIECKOTO TOKA. 3anmanue Ha cTp.159 (MUChbMEHHO)
TOKa YeTpoHCTBO  J1aMIbl  HAaKalUBaHUA. | YMeTh: pa3iuyarh [10 NIPUHLUILY ACHCTBUS JIAMIIBL, UCIIOJIb3YEMBbIE
TemmoBoe neiicTBre TOKA. | JUIA OCBEIICHUS, IPEIOXPAHUTEIHN B COBPEMEHHBIX MPHOOpax.
DneKTpuIecKue HarpeBatenbHbIe | JIMYHOCTHBIE: H3MEPSIOT U CPABHUBAOT CIUTY TOKA B IETH, paboTy
npubopsl. [IpuuWHBI Meperpy3kd B | M MOIIHOCTH JJIEKTPHYCCKOTO TOKA B JIAMIIC HAKAMBAHWS W B
IenmM ©  KOPOTKOTO  3aMBIKaHHWsA. | SHEProcOeperaromeil JIamIie;yMeIT OXapaKTepHU30BaTh CIIOCOOBI
[Ipenoxpanurenu. Pemenue 3anau Ha | sHEprocOepeKeHMUs], IPUMEHSIEMbIE B OBITY.
TEIUIOBOE JIeHiCTBHE TOKA. IMo3naBaTe/IbHBIE: BBLICISIOT 0000IIEHHBIH CMBICI u
(opManbHYyI0 CTPYKTYpY 3a1add;BBEIOMPAIOT, COIMOCTaBIAIOT H
00OCHOBBIBAIOT CIOCOOBI PEIICHUS 3aaui;aHaJIM3UPYIOT OOBEKTHI,
BBIJICISISI CYIIIECTBCHHBIC U HECYIIIECTBEHHBIC MTPU3HAKU;U3BIICKAIOT
51 HE00X0ANMYT0 HH(POPMAIINIO U3 TEKCTOB Pa3IMYHBIX )KaHPOB. Hrorn
PeryasiTHBHBIC:BHOCAT KOPPEKTHBBI M JOMOJHCHHUS B CIIOCO0 (ctp.161-164)
CBOMX JAEHCTBHII B CiIydae pacXOXXICHHUS 3TajJloHa M PEATbHOTO Nel029
JIeHCTBHUSL.
KoMMyHHKATHBHBIE: YIaTCs KOHTPOJIHPOBATh, KOPPEKTUPOBATh U
OLICHUBATh  CBOM  JACHCTBHSLIUIAHUPYIOT  OOIIMEe  CHOCOOBI
paboOThL;yMEIOT (WM pPa3BUBAIOT CMOCOOHOCTH) OpaTh Ha ce0s
WHUIMATUBY B OPTaHU3AIMHA COBMECTHOTO CHCTBUS.
52 Kontpons | Pemmenne 3amau  Ha npumeHenue | [lpuMeHATH Marepuan MO M3YyYCHHOW TeMe ISl  PEIICHUS IIposepka paboter KP
Has paboTa | MOHATHH, 3aKOHOB W QOpPMYyNI TO | (GU3MYECKUX 3a7ad.
Ne3 o H3y4EeHHOH TeMe. IMo3HaBaTe/IbHBIE: BBIOUPAIOT, COIOCTABISIOT W OOOCHOBBIBAIOT
TeMe CIOCOOBI  pPEIICHHs 3aJa4d;yMEIOT BBIOMpaTh 000OIIEHHBIC
«3aKOHBI CTpaTEeTHH PELICHUS 3aJa9H.
MTOCTOSIHHO PeryasiTHBHBIC:BHOCAT KOPPEKTHBBI M JOMOJHEHHUS B CIIOCO0
ro CBOMX JEHCTBHIA.
JIICKTPUYC KoMMYyHHKATHBHBIE:OIIMCHIBAIOT  COZICPXKAHUE  COBEPLIAEMBIX
CKOro JeicTBuil.
TOKa»
Pa3nen 3.9JieKTpoMaruuTHbIE siBjieHus (44acoB)
53 MaruutHo | MarHuTHoe 1oJje.YCTaHOBIEHUE CBSI3U MEXIY | 3HAThb: CMBICH MOHSATUS MAarHUTHOTO TOJSI U NOHHUMATh, §57, 58
€ ToJje ANEKTPHYECKIM TOKOM M MArHHUTHBIM IIOJIEM. | 9TO TaKO€ MArHUTHBIC JIMHUU M KaKUMH OCOOCHHOCTSIMHU Nel212
TOKa OmbiT Opcrena. MarHuTHOe Mojie MPSMOTO | OHH O0JIA/IAIOT.

TOKa. MaruuTHbIe JIMHUA MAarHUTHOTO TOJIS.

YMeTh:BbIBIATE CBSI3b MEXKIY JIEKTPUYECKUM TOKOM H
MarHUTHBIM TI0JIeM, OOBACHATH CBS3b  HANPaBICHUS
MarHUTHBIX  JIMHUM ~ MarHUTHOTO  MOJS  TOKa C
HalpaBJIEHNEM TOKa B IIPOBOAHUKE, MPUBOJUTH MPUMEPHI
MarHUTHBIX SIBIICHUH.

JIMYHOCTHBIE: HCCIEAYIOT JEUCTBUE DIIEKTPUYECKOTO
TOKA Ha MarHUTHYIO CTPEJIKY.
ITo3HaBaTeJIbHBIC: BBLICTSIOT u

dhopmyHpyroT




npobIeMy;CTPOST JIOTHYECKUE ernu
PacCy)KACHHUIA;yCTAaHABINBAIOT — IIPUYMHHO-CIICACTBCHHBIC
CBSI3M.

Pery/isTHBHbIE: CAMOCTOSITEIBHO bopmyIHpyOT
[03HABATEIIBHYIO 1IEJIb U CTPOST JACHCTBHS B COOTBETCTBUM
C HEel.

KoMMyHHKATHBHBIE:HCIIONB3YIOT aJCKBATHBIC S3BIKOBBIC
cpenctBa ISl OTOOpPa)XKCHHS CBOUX UYBCTB, MBICICH U
OOy KICHHH.

54

DneKTpoM
arHUTHI

MarsutHoOe 1oJie KaTymKH ¢ TOKoM. CrocoOsI
M3MEHEHHs MAarHUTHOTO NEHCTBHS KaTyLIKH C
TOKOM. DNeKTPOMAarHUTHI u ux
npumMenerne. Coopka JJIEKTPOMArHHUTA
WUCIBITAHUE ero JelcTBus (laboparopHas
pabora Ne9).

3HaTh: yCTPOWCTBO M NPUMEHEHUE JIEKTPOMAarHUTOB.
YMeTb: Ha3bBaTh CHOCOOBI yCWJIEHHS MAarHUTHOTO
JEUCTBHSl KATYIIKH C TOKOM, IIPHBOIUTH IIPUMEPHI
HCIIONIB30BaHMS HJICKTPOMArHUTOB B OBITY M TEXHHKE.
JIn4yHOCTHBIE: HAOJIIOIAI0T MArHUTHOE JIEWCTBHE KaTyIIKH
C TOKOM;W3rOTaBJIMBAIOT 3JEKTPOMArHUT, HCIBITHIBAIOT
€ro  JEeWCTBHS, MCCIEAYIOT 3aBUCHMOCTb  CBOWCTB
QJICKTpOMArHuTa OT CUJIbl TOKa U HAJIMYKUA CCPACHHMKA.
ITo3HaBaTe/IbHBIE: BBIIONHAIOT ONEPAllMi CO 3HaKaMU H
CHMBOJIAMHU;YMEIOT 3aMCHATh TEPMHHBI
OIPEACIICHUSIMH; BBLICIAIOT OOBEKTHI M MPOLECCHI C TOUYKH
3pEHUS LEJIOTO U YacTel.

PeryasiTuBHBIE: CAMOCTOSTEIBHO (dopMyITHpYIOT
TI03HABATEJILHYIO eI M CTPOST ACHCTBUS B COOTBETCTBUU
C HEll.

KoMMyHHUKATHBHBIE: yCTaHABIMBAIOT pabouue
OTHOMIeHHSA, Yyd4arcsi dS(Y(EeKTHBHO COTPYAHWYATH W
CIOcOOCTBOBATh MPOAYKTHBHON KOONEPaIHH.

§59
3anmanue Ha cTp.172 (MMCbMEHHO)
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TTocTtossHH
BlE
MAarHuThI

IlocrostnHBle  Mar"HuTel.  B3ammopeiicTBue
MarHuTOB. OOBSICHEHHE NPUYNH OPUCHTAINH
JKEJIE3HBIX ONMUJIOK B  MarHUTHOM  TIOJIE.
MaruutHOe moJie 3emi. Cobopxka
AIEKTPOMArHUTa U UCIILITAHUE €0 JACHCTBUS.

3HaTh: O PONM MAarHUTHOTO MOJS B BO3HUKHOBEHUH H
Pa3BUTHUH )KHU3HHU Ha 3emMiie

YMeTb: OOBSCHATH BO3HHKHOBEHHE MAarHUTHBIX OYpb,
HaMarHU4YMBaHUE KeJe3a, MoJIy4aTh KApTUHBI MArHUTHOTO
TIOJIS TIOJIOCOBOTO M IYTOO0OPa3HOTO0 MAarHUTOB, ONHCHIBATh
OTIBITHI [0 HAMAarHMYMBAHUIO BELIECTB

JInyHocTHBIe: II3ydaroT SIBICHWS  HaMarHWIWBaHUA
BemecTBa. HabmiomaloT CTPyKTypy MAarHWTHOTO —TIOJIS
MIOCTOSTHHBIX MarHuToB. OOHAPY)KMBAIOT MarHUTHOE TOJIe
3emin

Ilo3naBatenbHble: OCYIIECTBIAIOT TMOUCK U BbIIEIEHUE
HE0OXOANMOH nHpOpMaLUH. Briasuraror u
00OCHOBBIBAIOT ~THIIOTE3bl, MPEAIAraloT CHOCOOBI HX
MIPOBEPKH

PeryasTuBHbIe: CocCTaBIISIOT IUTaH "
MOCJIENOBATENBHOCTD JEUCTBUI
KoMmyHukaTuBHBIE: PaszBuBarot yMeHHe

MHTETPUPOBATHCS B TPYIIy CBEPCTHHUKOB W CTPOHTH
MIPOAYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMHU U

§60, 61
3ananus Nel u Ne3 na ctp.179-180
(MMCBEMEHHO)




B3pOCIIBIMH
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JleiicTBHue
MarHUTHOT
0 TOJIS Ha
TIPOBOTHHUK
C TOKOM

JeiicTBME MarHUTHOrO MOJS Ha MPOBOIHUK C
TOKOM. YCTpPOWCTBO W NPHUHIMI JIEUCTBUS
ANEKTPOJBUTATEISA ITOCTOSTHHOTO
toka.JlabopatopHas padota Nel(.

3HATh: yCTPONCTBORIIEKTPOIBUT ATEIIS.

YMeThOOBACHATh: JEWCTBME MArHWTHOTO TIONSA Ha
MIPOBOAHUK c TOKOM, TIPUHIIUIT JIeHCTBUS
SNEKTPOABUTaTeNlI W O0NAaCTH  €ro  IPUMCHEHHS,
MEPEeUnCIsiTh MPEUMYIIECTBA  DJIEKTPOJBUTraTelied 1o
CPaBHEHMIO C TEIIOBBIMH.

JInuHOCTHBIE: OOHAPY)KUBAIOT [CHCTBHE MAarHUTHOTO
TMOJIs. Ha MPOBOJHHUK C TOKOM;U3y4YalOT MPUHIIUI TEHCTBUS
SJIEKTPOIABUTATENS;COOMPAIOT M HCHBITHIBAIOT ~MOZCIH
3JIEKTPUUYECKOTO ABUraTEINs IOCTOSIHHOTO TOKA.
Ilo3naBaTebHbIE:aHATU3UPYIOT 00BEKT, BBLACIISA
CYILIECTBEHHBIE M HECYLIECTBEHHbBIE NMPU3HAKU;BBIPAKAIOT
CMBIC]T CUTYyallUd Pa3IMYHBIMU CpEACTBaMU (PUCYHKH,
CUMBOJIBI, CXEMBI, 3HAKN).

PerysiTuBHbBIE: OIPECIISIOT 0CJIe10BATEIbHOCTD
MIPOMEXKYTOYHBIX LEJIEH C yUeTOM KOHEYHOr O pe3yJibTarta.
KoMMyHUKATHBHBIE: paOOTAIOT B rpyIIe;yqarcs
apryMEHTHpPOBaTb CBOIO TOYKY 3pEHHMs, CIOPUTh U
OTCTamBaTh CBOIO  TO3UIHMIO  HEBPWKACOHBIM I
OIIIOHEHTOB 00Pa30M, CITYIIATh H CIBIIIATH.

§62
3amanue Ha cTp.184-185
(THCBMEHHO)
Uroru Ha ctp.185-186

Pasnen 4. CBeroBble siBjienns (8 yacon)1

57

IIpsimonun
elHoe
pacnpocTp
aHEeHHe
CBETa

Wctounuk CBETa. EcTtectBeHHBIC u
HUCKYCCTBEHHBIE MCTOYHUKHM TOKA. TOUEUYHBIN
HUCTOYHUK cBeTa u CBETOBOM JIy4.
[IpsiMonuHeliHOE  pacHpoOCTpaHEHUE  CBETA.
3aKk0OH TPSAMOIMHEWHOTO  PaCIpPOCTPaHCHUS
cera. (OOpazoBaHWEe TEHH W TIOJNYTCHHU.
ConHeuyHoe u JyHHOe 3arMeHue.Buanmoe
JIBHKEHHE CBETHIL.

3HaTh CMBICT TOHATHI: CBET, MCTOYHUK CBETa,
ONTHYECKHE SIBJICHHS, TC€OMETPHYECKas OITHKA; 3aKOHa
NPSMOJIMHEWHOTO PaclpoCTPpaHEHUS CBETA.

YMers: HaOmomaTh NPSIMONUHEHHOE pacHpoCTpaHEHHE
CcBeTa W OOBACHATH OOpa3oBaHWE TEHH W TIOIYTCHH;
NPOBOJUTHh  MCCIIENOBATEIbCKUH  OKCIIEPUMEHT IO
NOJIyYCHHIO TEHH M TOJYTCHH, OOBSICHITH BHIUMOE
JIBIDKEHUE CBETHUIL

JInuHOCTHBIE: HAONIONAIOT W OOBACHIIOT 00pa3oBaHUE
TEHH | MOJyTeHU;H300pakaf0T Ha PUCYHKAX OOJIACTH TEHH
Y MOy TCHHU.

Ilo3HaBaTe/IbHbIE: BEIPAXKAIOT CMBICIT CHTYalUH
Pa3IMYHBIMH CpENCTBaMH (PUCYHKH, CHMBOJBI, CXEMBI,
3HAKH).

PerysasiTuBHBIE:CaMOCTOSITEIBHO (hopmyupytoT

[IO3HABATEIIbHYIO LI€JIb U CTPOAT ACUCTBUS B COOTBETCTBUU
C Heill.

KoMMyHHKAaTHBHBIE:00IIAIOTCI U B3aUMOACHCTBYIOT C
napTHEpPAMH 10 COBMECTHOM JESTENBHOCTH WM OOMEHY
nH(pOpManneH.

§63, 64
3amanue Ne3 Ha cTp.192 u 3amanus
Ne3 u Ned Ha ctp.195 (mucerMeHHO)




58 Otpaxxenu | SIBneHwus, HaOI0aeMble MPU MaJACHUM JIyda Ha | 3HATB: CMBIC]I  3aKOHA  OTPaXECHUS  CBETa, Kak §65, 66
€ cBeTa rpaHuiy aByx cpen. OTpakeHHe cBeTa. 3aKOH | MMOCTPOSHHEM  OINpPENeNsIeTCsl pPAacHoJOKEHHE ¥ BHI Nel329, 1331
oTpakeHHss cBeTta. OOpPaTUMOCTh CBETOBBIX | M300paKEHMS B INIOCKOM 3epKaje.
nyueii.Iloctpoerrne n300pakeHHS TpeaMera B | YMeTh: HAaONIOOATh OTPaXKCHHE CBETA;PHUMEHSTh 3aKOH
TUIOCKOM  3epKaie. MHHMoe W300pakeHHe. | OTPKCHHUS CBeTa IIPH IOCTPOSHHH M300pakeHUS B
3epKkaJbHOE M pAacCesHHOE OTPaXEHHE CBETa. | IUIOCKOM 3epKajie; CTPOUTh H300paKeHHE TOYKH B
Pemenue 3aau Ha OTpakeHHUE CBETA. IIJIOCKOM 3€pKale.
JIMYHOCTHBIE: HCCIIEYIOT CBOMCTBA M300payKeHUS B
3€epKaJIe;CTPOAT U300paKEHUs, MOJyYaeMble C MOMOIIBIO
59 IIpumenen TIJIOCKHX 3€PKaJIbHBIX IIOBEPXHOCTEH. Nel323, 1327
ne Ilo3HaBaTeIbHBIE:YMEIOT  BBIOMpATh 00001IIeHHBIE
OTPaKEHHS CTpaTEeTHH PEIICHUS 3aJa4H.
CcBeTa PeryasTMBHBIE:CITUYAIOT CIIOCOO CBOWMX JCHWCTBHI C
3aJaHHBIM JTAJOHOM, OOHApYXMBAIOT OTKJIOHEHHS W
OTIINYNSI.
KoMMyHUKAaTHBHBIE:00IIAIOTCS M B3aUMOJCHUCTBYIOT C
MapTHEPaMH 10 COBMECTHOW AEATEIBHOCTH WM OOMEHY
nHOpManHeH.
60 IIpenomne | OnTuyeckass TUIOTHOCTh  cpenbl. SIBieHne | 3HATh: CMBICT 3aKOHA MPETOMIICHHS CBETA. §67, 68
HHUe cBeTa | mpeiomieHus cBera. COOTHOIIGHWE MEXIy | YMeTh: HaONllo#aTh IpeIOMIICHHE CBeTa, paboraTh ¢ Nel334
YIJIOM TIAZICHUS W YTJIOM TPEIOMIICHHS. 3aKOH | TEKCTOM  y4eOHWKa, TPOBOAWUTH  HCCICIOBATEIbCKUAN
npesomieHus cBeTa. [lokaszaTens npenoMiIeHus | HKCIEPUMEHT IO MPEIOMIIEHUIO CBETa IIPU Mepexoje Jiyda
IBYX cpell. JINH3bI, X QU3NYECKUe CBOIMCTBA U | M3 BO3AyXa B BOJY, A€IaTh BBIBOJBI, Pa3IHyaTh JMH3bI 110
xapakTepuctuku. Poxyc nuH3blL. DOKyCHOE | BHEIIHEMY BHUAY, ONpPEAETATh, Kakas U3 ABYX JIHH3 C
paccrosiHue. OnTHYECKas CUJa JIMH3HL. pasHbBIMH  (OKYCHBIMH DAacCTOSHUSIMU  J1aéT  OoJblioe
YBEIUYCHHE.
JlnyHocTHBIE:  HAOMIOAIOT  TIPENIOMJICHWE  CBETa,
M300paKaroT X0 JIydel depe3 MpeTOMILTIONIYI0 IPU3MY.
IMo3HaBaTeTbHbIE: BRIPAKAIOT CMBICI CUTYaIHH
Pa3IMYHBIMH CPEACTBAaMHU (PUCYHKH, CHMBOJIBI, CXEMBI,
3HaKH).
PeryasiTHBHBIE:CITMYAIOT CBOW  CIIOCOO  JEHCTBUSL C
STaJIOHOM.
KoMMyHHKAaTHBHBIE: DETYIHPYIOT COOCTBEHHYIO
JIeATENIbHOCTh MTOCPEICTBOM PEUYEBbIX JIEUCTBUI.
61 Ioctpoen | IocTpoenue n3obpakennit | 3HaTh:  MpaBWiIa  TMOCTPOCHHMS  HM300pakKeHHMH B §69, 70
ue peaMeTa, HaXoAA1Eerocs Ha pasHOM | coOmparomieii i pacceHBarOIIe THH3aX. Nel340
n300pakeH | pacCTOSIHMM OT (OKyca JIMH3BI, JlaBaeMbIX | YMeTh: CTPOUTh HW300pakeHMs, JaBaeMoe JIMH30H
uii B coOuparoleld W pacceuBaroliell JiMH3aMH. | (pacCeWBaOIICH W cOOUparolieil), pa3iuyarb MHUMOE M
JIMH3aX XapaKkTepucTiKka H300pa)KeHHs, MOJYUYEHHOTO | JEHCTBUTEIbHOE H300paKEeHUs.
¢ oMol JuH3bL Vcnosnb3oBanue yimH3 B | JIMUHOCTHBIE:  M300pakaloT — XOX  Jiydeid  depes
ontHiecknx mnpubopax.Pemenne 3amad  Ha | JTMH3Y;BBIYUCIAIOT  yYBENHYEHHE JIMH3BL, HAONIOMAIOT
o2 3aKOH TIPEJIOMJICHHSI CBETa, MIOCTPOCHHE | ONTHYECKHE SBICHHUS, BBIIOIHIIOT IIOCTPOCHHE XOAa Nel345, 1349

M300paKeHUH, TOIYYCHHBIX C  IOMOIIBIO
cobuparomiei u pacceuBarouieit JIUH3.
OnTryeckue MpuOOPHl U HHCTPYMEHTEI.

Jdy4ed, HeoOXOJUMOTro JUIi TONYYCHUS ONTHYECKHX
3¢ ¢eKToB, H3yYaroT YCTPOMCTBO TIJasa  dYeloBeKa,
(oToanmnapaTa, OUKOB, TEIECKONA X MHKPOCKOIIA.




ITo3naBaTesbHBIE: BHIONPAIOT, COIIOCTABIISIIOT u
000CHOBBIBAIOT CIOCOOBI  PEIICHHS 3aJIa4H;BBIPAKAIOT
CTPYKTYPY 3a/1a4M Pa3HBIMH CPEICTBAMHU.
PeryJisiTHBHBIE:IPHUHAMAIOT ~ TMO3HABATENBHYIO  IIETb,
COXPaHSIOT €€ TIP! BHIOJHEHUH YISOHBIX JCUCTBHIA.
KoMMyHHKaTHBHBIE: IPHIEPIKUBAIOTCS MOpAaJBHO-
STHYECKNX M TICHXOJOTHYECKUX TPHUHIMIIOB OOIICHUS |
COTPYAHUYECTBA.

63 Jlabopatop | [Ipumenenue MpaBUII MOCTPOCHUS | 3HATH: KaK MOJIy4YaTh H300paKCHUE C TOMOIIBIO JINH3. Nel358
Has paboTa | M300pakeHUH B JIMH3AX. YMmeTh: m3MepATh (POKYCHOE PACCTOSIHHE W ONTHYECKYIO
Nell CIITy JIMH3BI, aHAIW3WPOBATh IONyYCHHBIE MPH MOMOIIU
«ITomyuen JMUH3Bl HM300pakeHUs, JdeiaTh BBIBOIBI, IPEICTABIATH
ne pe3yIbTaT B BHIE TaOIHI, padOTaTh B TPYIIIE.
n300pakeH JIMYHOCTHBIE: JIONOJHSIOT, KOPPEKTHPYIOT 3HAHUS U
Ui npu YMCHUS; ICMOHCTPHPYIOT pE3yIBTATHI cBoel
TTOMOIIH HCCIICI0OBATEIbCKOMN JAESTEIIbHOCTH.
JIH3BI» IMo3HaBaTeILHBIC:CTPYKTYPUPYIOT ~ 3HAHUS;BBHIOMPAIOT,
COIIOCTABIISIIOT W OOOCHOBBIBAIOT CIIOCOOBI  pEIICHUS
3a/1a41;BEIONPAIOT OCHOBAHUS U KPUTEPUU ISl CPAaBHEHUS
U KJTacCHU(HUKAININ 00BEKTOB.
PeryassiTUBHBIC:BHOCAT KOPPEKTHBHI W [OIONHEHHUA B
croco0 CBOUX JCHCTBHIA.
KoMMyHHKATHBHBIE:YMCIOT MPEICTABIATh KOHKPETHOE
COJIep)KaHWe M CcOoOoOLIaTh €ro B NHUCbMEHHOW W YCTHOM
¢dopme, yuarcs  d(deKTHBHO  COTpyIHHMYATH U
Coco0CTBOBATh MPOAYKTUBHON KOOTIEPAITHH.
64 Kontpones | Pemenune 3amau Ha npuMeHeHue NoHATUH, | IIpuMeHATH MaTepuai MO U3yYEHHOU TeMe AJIs pEeLleHUs
Has paboTa | 3aKOHOB U ()OPMYII IO U3YUCHHOH TeMe. (hu3MIecKuX 3amad.
Ne4 no Ilo3naBaTebHBIE: BEIOHPAIOT, COTIOCTABJISIOT u
TeMe O00OCHOBBIBAIOT ~ CIIOCOOBI  PCIICHUS  3aJa4YM;yMCIOT
«CBeTOBBI BBIOMPATh 00OOIIEHHEIC CTPATETUH PEIICHSI 33]JaUH.
e PeryasiTHBHBIE:BHOCSIT KOPPEKTUBBI W JOIOJHCHUS B
SIBJICHUS croco0 CBOUX JIEHCTBUH.
KoMMyHUKATHBHBIE: ONIFICHIBAIOT coliepKaHne
COBEpIIAEMBbIX JEHCTBHM.
HUTorosoe noBropenue u 06oo0menne (4 yaca)
OcHOBHBIE BU/IBI JIESITEILHOCTH YUEHHKA: IEPECUHCIICHBI B MPEIBIIYIINX pa3eiax.
65 TernoBbie | [ToBTOpeHHE OCHOBHBIX BOIPOCOB U GOpMyII 10 | 3HATH: OCHOBHBIC MOHATHS U (OPMYJIBI Uil PELICHHS Orenka IlonroroBka k
SABJICHHUA TeMme: «TemoBble ABICHUY. Pemenue 3aaa4. 3aJa4 II10 TCMaM: «TemnnoBbie SIBJICHUS, (<3HCKTpI/I‘-IeCKI/Ie IPOCKTOB 3alIUuTC
1 3JICKTPOMAarHUTHBIC SIBICHIISDY MIPOEKTOB

YMeTb: NPUMEHSTH MOTyYEHHbIE 3HAHHSA NPH PELICHUH
3aj1a4 10 U3Y4YEeHHBIM TeMaM Kypca (U3HK 8§ Kiacca.
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67 2 Onexrpuue | [ToBTOpeHNEe OCHOBHBIX BOIIPOCOB U (HOPMYIT IIO
CKHE U Teme:  «OJEKTpUYeCKME U MarHWTHBIC
MarHuTHBl | siBIeHUs». Pemenne 3anay.
€ SIBJICHUS HPHUYUHHO-CIICICTBEHHBIE CBS3H.
68 1

JIMYHOCTHBIE: JIEMOHCTPHPYIOT yMEHHE IPHMEHSTh
TEOpeTUYEeCKUE 3HAHWS HA IIPAKTHKE, pellaTh 3aJayd Ha
NPUMEHEHNE 3HaHWH, MOJYYEHHBIX MPU HU3yYEHUH Kypca
¢m3uku 8 Kiacca;JO0ABIISIOT CBA3M MEXIY pas3leiiaMH,
M3YYCHHBIMH B 7-8 KJlaccax.

IMoznaBaTeabHbIe:BEIONpAlOT Haubonee 3SPPEKTUBHBIC
CIOCOOBI pemIeHUs] 33/1a4;0CO3HAHHO W TPOU3BOJIBHO
CTPOSIT ~ pEYEBbIC  BBICKA3bIBaHHS B  IMCHbMEHHOM
(hopme;CTPYKTYPHPYIOT 3HAHMS;yCTaHABIIUBAIOT

PerJIﬂTl/IBHLIe:OCOBHa}OT Ka4ueCTBO u YPOBEHBb
YCBOCHHUA,0LICHUBAIOT I[OCTI/IFHyTBIﬁ PE3yIbTAT,;BBIACIIAIOT

M OCO3HAKOT TO, YTO YK€ YyCBOCHO W 4YTO eIé IOIICKUT
YCBOCHHUIO, OCO3HAOT Ka4e€CTBO MW YPOBCHbL YCBOCHUA

MaTtepuaia.
KOMMyHl/IKaTl/IBHLIeZ OIIKMCBIBAIOT coacpKaHnue
COBCpUIACMbIX ﬂeﬁCTBHﬁ;HPOHBHHIOT TOTOBHOCTbH

aZICKBaTHO pearupoBaTh Ha HYXKIbl JAPYTMX, OKa3bIBATh
IOMOUIb ¥ SMOLIMOHAJIBHYIO OIJEPKKY NapTHEPAM.

OBOPYAOBAHME, UCITIOJIB3YEMOE IIPU BBIIIOJTHEHUAN JIABOPATOPHbBIX PABOT 110 ®U3UKE
(COI''TACHO MHCTPYKTUBHO-METOAMYECKOMY ITNCBMY)

Tema n1aGopaTopHoii padoThI

Heo0xonumblii MUHEMYM
(B pacyere 1 KOMILIEKT Ha 2 4eJl.)
Haoop «L-Mukpo»

Jlaboparopuasi pabGora Nel «CpaBHeHHE KOJIMYECTBA TEIUIOTHI MPH CMEIIMBAaHUHM BOJIBI Pa3HOU
TEMITepaTypPhI»

* U3MEPUTENbHBIN HMIUHAP (MeH3ypKa) —1
* Kanopumetp — 1

- TepMomeTp — 1

- CTakaH ¢ Bogou — 1

JlaGoparopHas padota Ne2 «M3mepeHue yelbHON TEII0EMKOCTH TBEPOTO Teay

* METAJUIMYECKUH IIWINHAP HA HUTH —1
* KajopuMmetp — 1

- TepmomeTp — 1

* BECBI 2JIEKTPOHHBIE — |

- CTaKaH ¢ ropsyeu Bogou — 1

JlabopaTtopHas padota Ne3 «M3mepeHne BIaKHOCTH BO3IyXa»

- mcuxpometp— 1

- TepmomeTp — 1

- CTaKaH c BoJIo¥— 1

* KyCOUY€K BaThl U CKOTY

JlaGoparopnasi pabora Ned «COopka 3JIEKTPUUYECKOM LIENM M M3MEpPEHUE CUJIbl TOKa Ha €€ pa3iMyYHBIX
y4acTKax»

- ICTOYHHUK TOoKa (OaTapeiika)— 1
- amnepmeTp— 1
- HU3KOBOJIbTHAS JIAMITOUKA Ha MoJicTaBKe— 1




- KIrrou— 1
- KOMIUICKT COCIMHUTEIIbHBIX MPOBOIOB — |

JlaboparopHas pabota Ne5 «3MepeHne HANPsKEHUS HA Pa3IMIHBIX YIACTKAX AJIEKTPUICCKON ST

* ICTOYHHK TOKa (Oarapeiika)— 1

* BOJIBTMETp— |

* HU3KOBOJIbTHAS JIaMITOUKa Ha MoJicTaBKe— |
* PE3UCTOPHI — 2

- Kimou— 1

* KOMILUIEKT COeTMHUTENbHBIX MPOBOAOB — 1

JlaboparopHas pabota Ne6 «PerynupoBaHue CHIIBI TOKa PEOCTATOM

* ICTOYHHK TOKa (Oarapeiika)— 1

* IOTEHIIUOMETP WK peocTaT— 1

- amnepmeTp— 1

* Kmrou— 1

- KOMIUIEKT COEAMHUTENbHBIX MPOBOIOB — |

Tema naGopaTopHoii padoThI

Heo0xonumblii MUHEMYM
(B pacyere 1 KOMILIEKT Ha 2 4eJl.)
Ha6op «L-Muxpo»

JlaGoparopHast paGora Ne7 «M3mepeHue CONPOTHBIEHHE MPOBOJHHMKA NPU IOMOIIM aMIlepMeTpa H
BOJIETMETPA»

* ICTOYHUK TOKa (barapeiika)— 1

- amnepmertp — 1

* BOJIbTMETp— 1

* IOTEHIIMOMETP WM peocTaT— 1

- pe3uctop — 1

* Kmro4— 1

" KOMIUIEKT COEIMHUTENBHBIX TPOBOAOB — 1

JlabopaTtopHas padota Ne8 «M3mepeHune paboThl 1 MOIITHOCTH TOKA B AJICKTPUIECCKOM JTaMIIe)

- ICTOYHHUK TOoKa (OaTapeiika)— 1

- ammepmeTp — 1

* BOJIbTMETp— |

* HU3KOBOJIbTHAs JIJaMIIOYKa Ha MoJicTaBke— 1

* CEKYHJIOMEp WJIM Yachl C CEKYHIHOU CTPENIKOM — 1
- Kimou— 1

* KOMILIEKT COeTMHUTENbHBIX MPOBOAOB — 1

JlaboparopHas pabota Ne9 «COopKa JIeKTpOMAarHUTa U UCTIBITAHUE €T0 ICHCTBUSD)

* ICTOYHHK TOKa (Oarapeiika)— 1

* IeTaJM JUIsl COOPKH 3JIeKTpoMaruuTa — 1

- kommac— 1

* MIOTEHLMOMETpP Win peoctaT— 1

- Kiou— 1

* KOMIUIEKT COEMHUTENIbHBIX MPOBOAOB — 1




JlaboparopHas pabota NelO «M3ydeHne 2MEKTPOABUTATENSI HA MOJICIIID * ICTOYHUK TOKa (barapeiika)— 1

* MOJIEJIb AJIeKTpoiBUraTeNs — 1

- kimou— 1

* KOMILUIEKT COETMHUTENIbHBIX MPOBOAOB — 1

JlaboparopHas pabota Nel1 «IlomydueHne n300pakxeHUsI IPU TTOMOIIN JTHH3BD) * ICTOYHUK TOKa (barapeiika)— 1

* JaMIIOYKa Ha MOJICTaBKe — 1

- Kmrou— 1

* KOMILIEKT COeTUHUTENbHBIX MPOBOAOB — 1
- pabouee nose — 1

- cobuparomas jguH3a — 1

- 9KpaH — |
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