Pabouyas nporpamma 8 kiace

IHosicHUTeAbHAA 3alIUCKA
HopmaTuBHBIE JOKYMEHTHI HA OCHOBE KOTOPBIX COCTABJIeHA IIPOrpaMMma:

o ®depnepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-D3 "O6 obpa3zoBanuu B Poccuiickoit denepanun’;

o [IlopsaakoMm opraHu3allud UM OCYLIECTBICHHMsS 00pa3oBaTelIbHON JEATEIBHOCTH II0 OCHOBHBIM
o01eo0pa3oBaTesibHBIM  [IpOrpaMMaM  — 00pa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOIO  OOILEro,
OCHOBHOTO OOIIEr0 W CpenHero oomero oOpa3oBaHUs, YTBEP)KICHHBIM IpHKa3oM MUHHCTEpCTBA
oOpasoBanus u Hayku Poccutickoit ®eneparuu ot 30.08.2013 Ne 1015;

o ®depepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM HAYAIBHOTO OOIIEr0 OOpa3oBaHMA,
YTBEP)KJICHHBIM MPUKa30M MHUHHUCTEPCTBA O0pa30BaHHUs W HAYKU Poccniickoit  ®enepauuu  OT
06.10.2009 Ne 373, ¢ u”3BMEHEHHUSIMHU, BHECEHHBIMU TTPUKa30M MUHHUCTEPCTBA 0Opa30BaHUS u
Hayku Poccuiickoit @enepanuu ot 31.12.2015 Nel576;

e deznepalbHBIM T'OCYAAPCTBEHHBIM OOPAa30BaTENIbHBIM CTaHAAPTOM OCHOBHOIO 00IIero oOpa3oBaHus,
YTBEP)KICHHBIM, MPUKa30M MUHUCTEPCTBAa 00pa30BaHMsI U HAYKH Poccniickoit ®enepanuu  OT
17.12.2010 Ne 1897, ¢ u3MeHEHUSIMH, BHECEHHBIMH MPUKa30M MUHHUCTEPCTBAa OOpa30BaHUsl |
Hayku Poccuiickoit ®enepanun or 31.12.2015 Nel577;

o ®deznepalbHBIM TOCYAAPCTBEHHBIM O00Opa30BaTENIbHBIM CTaHIAPTOM CpeaHero ooduiero oOpa3oBaHus,
YTBEP)KJCHHBIM HIpPHKa30M MuHHUCTepCTBa oOpazoBaHus M Hayku Poccuiickoil ®enepauuu ot
17.05.2012 Ne 413, ¢ u3aMeHEHUsAMHU, BHECEHHBIMU IIPUKa30M MuHHCTEpCTBAa 00pa3oBaHUs U HAyKH
Poccuiickoit ®eneparuu ot 31.12.2015 Nel578;

e ®depepabHBIM KOMIIOHEHTOM TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa oOmero oOpa3oBaHUs
(OKI'OC), yrBepxkeHHBIM ITpuKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit ®enepanuu
ot 05 mapta 2004 Nel089;

e  VYuebusMm manoMm OO;

e [lpumepHoii mnporpaMMoll AMCUMILIMHBI, YTBEPXKIAEHHONM MuHHCTEPCTBOM 00pa3oBaHUS U HayKH
Poccuiickoit deneparuu (WM aBTOPCKOM IporpamMme, MpoIIeiel IKCIepTU3y 1 arpoOaluio;

e @enepanbHbIM IEPEYHEM y4eOHUKOB, YTBEP)KACHHBIX, PEKOMEHJIOBAHHBIX (JIOMYyIIEHHBIX) K
UCIOJb30BaHUIO B 00pa30BaTENbHOM IMpolecce B 00pa30BaTENbHBIX YUPEKACHUAX, PEATHU3YIOMINX
IIpOrpaMMsbl 00111ero 00pa3zoBaHUsl.

e TIucemoMm «O pabounx nporpamMmmax yueOHbIx npeameron» Ne 08-1786 ot 28.10.2015 1.

e VYcrasom MKOY CII Nel r. JIy60BKH.

Oco0ennoctu Padoueit nporpamMmmsbl o npeametry «@U3UKA»

Paboyasi nporpamma no ¢gusuke 8 K. cOCTaB/JIeHAa B COOTBETCTBHH ¢ PefepalbHbIM rocy1apCcTBeHHBIM
o0pa3oBaTeIbHBIM cTaHAApTOM: «Du3nka» 7-9 Kiaaccel (0a30Bblii YPOBeHb) H NPUMEPHbIX NPOrpamMMm
no y4eOHbIM mnpeaMeram. ®Pusuka. 7 — 9 kuaaccpl: npoekt. — M. : IIpocBemenne, 2011. — 48 c. —
(CranpapThbl BTOPOIro MOKOJIEHHUsI). , HA OCHOBe padounx nporpamm no ¢pusuxe. 7 — 11 kaacest / [loa pen.
ML.JI. KopueBnu. — M. : HJIEKCA, 2012. , Ha ocHOBe aBTOpPCKHX nporpamm ( aBTopos A.B.IlepbimkuHa,
EM. TI'yrauk, I'.Sl. MsaxumesBa, b.b. byxosuea, H.H. Corckoro) c¢ yuderom TtpeGoBaHuii
I'ocynapcTtBeHHOr0 00pa30BaTEILHOIO CTAHAAPTA BTOPOI0 MOKOJICHUS.

IIporpamma cOOTBETCTBYEeT 0Opa3oBaTEIbHOMY MUHUMYMY COJEP)KaHUS OCHOBHBIX 00pa3oBaTENbHBIX
MporpaMM U TpeOOBaHUSAM K YPOBHIO MOATOTOBKH yJalllUXCs, O3BOJIsIeT paboTaTh 0e3 Meperpy3ok B Kiacce C
JIeTbMU DPa3HOrO YpOBHS OOy4deHHs M HMHTepeca K (usuke. OHa mMO3BOJIsET CHOPMHUPOBATH Yy YHAIIMXCS
OCHOBHOM IIIKOJIBI IOCTAaTOYHO IIUPOKOE MPEICTaBICHHE O PU3NIECKON KapTUHE MUpA.

Pabouast mporpaMMa KOHKpPETH3UPYET COJEp)KaHUE MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHAApTa U
JaeT pacmpezesieHHe y4eOHBIX 4YacoB 1O pa3zienaM Kypca 8 Kiacca ¢ y4eToM MEX MpPEIMETHBIX CBS3eH,
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BO3PACTHBIX OCOOCHHOCTEH yualuxcs, OIpeaeiseT MUHUMAIbHBIA Ha0Op OMNBITOB, JEMOHCTPUPYEMBIX
YUHTEJIEM B KJ1acCe U JJA0OPATOPHBIX, BHIMOIHAEMbIX YUAIIUMHUCS.

Pabouas npozpamma 6blnoJiHAaen 06¢e OCHOBHbLE d)VHKL{uu.'

o NHpopManMOHHO-MeTOANYECKAasA (PYHKIHUA IIO3BOJSAET IIOJNYYUTh IIPEACTABICHHE O LEIX,
coZiepKaHuu, OoOmmel crparerud OOYYEHHs, BOCHHTAHUS M DPA3BUTUS YYAIIMXCS CPEICTBAMU Y4eOHOTO
npeamera pu3uKa.

o Opranu3anMoHHO-NJIAHUPYIOIIAs (PYHKUMA [PEIyCMAaTPUBACT BbIIEICHHE 3TalloB OOYYEHHS,
CTPYKTYypUpPOBaHHE yueOHOr0 MaTepHalia, orpeiesieHue ero KOJIMYeCTBEHHBIX U KaYeCTBEHHBIX XapaKTePUCTUK
Ha KaXJIOM H3 3TaloB, B TOM YHCIE I COACPKATEIHHOTO HAMOJHEHUS MPOMEKYTOYHOM aTTecTaluu
yUaluXxcs.

B ocnose nocmpoenus _npocpammvl __aedicam INPpUHIOMIIBI: €JHHCTBA, IIPEEMCTBCHHOCTH,
BapUAaTUBHOCTH, BbIJICJICHUA NOHSATHIIHOTO siipa, JAC€ATECJIBHOIo Imoaxoaa, IPOCKTUPOBAHUA M
CUCTEMHOCTH.

Oowaa xapaKkmepucmuka y4eono20 npeomema

®dus3uka Kak Hayka o HamOosee OoOLIMX 3aKOHaX IPHUPOJIbI, BBICTyMHas B KayeCTBE y4eOHOro IpeaMeTa B
IIKOJI€, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUH 00 okpyxatoiieM Mupe. OHa pacKkpbIBaeT poJib HAyKu
B OKOHOMHYECKOM M KYyJIbTYPHOM pa3BUTHUU OOIIECTBa, CIOCOOCTBYET (HOPMUPOBAHHIO COBPEMEHHOTO
Hay4YHOT'O MUPOBO33PEHHUS.

I'ymanutapHoe 3HaueHHe (PU3MKHM KaK COCTABHOW YacTH OOIIEro oOpa3oBaHHsS COCTOMT B TOM, YTO OHa
BOOPY’KA€T IIKOJIbHUKA HAyYHBIM METOJOM IO3HaHMS, MO3BOJIIONIMM I0JIy4aTh OOBEKTUBHBIE 3HaHUA 00
OKPYKAIOILIEM MUDE.

3HaHue (PU3MUECKUX 3aKOHOB HEOOXOAMMO Ul H3ydeHHs XUMHHM, Ouosoruu, uznuyeckoi reorpaduu,
texunonoruu, ObX.

ITpu cocraBnenun naHHOW paboueil mporpaMmbl y4YTeHbl peKOMEHJaluu MuHHcTepcTBa 00pa3oBaHus 00
YCUJIEHUU MPaKTUYECKUM, OSKCIEpUMEHTAIbHON HaNpaBIeHHOCTH MpenojaBaHusl (QU3MKKM M BKIIOYEHA
BHEYPOYHAas NeATEIbHOCTD.

®u3vka B OCHOBHOM WIKOJE M3y4aeTCs Ha YpPOBHE DPACCMOTPEHHUs SBJIICHHMM IPUPOJBI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHaMH (PU3MKH U IPUMEHEHUEM 3THX 3aKOHOB B TEXHUKE U NTOBCEHEBHOM KU3HU.

H3zyuenue puzuku 6 0CHOBHOU WIKOJIE HANPABJICHO HA 0OCMUMICCHUE CeOVIOUUX 11eJIeH:

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yJaIluXcsi Ha OCHOBE Mepeiayl UM 3HAHUI U OMbITa TO3HABATEILHOMN
Y TBOPYECKOM JIeATEITLHOCTH;

- TIOHMMaHUe yYallMMHCS CMBICIIAa OCHOBHBIX HAYYHBIX MOHSTUN U 3aKOHOB (PM3UKHU, B3aMMOCBS3H MEXIY
HUMU;

- (hopmupoBaHUe y ydamuxcs MpeCTaBIeHU 0 (GU3NUECKON KapTHHE MUPA.

Hocmuiicenue ymux yeneil 00ecnevyusaenca peuieHuem Cedyiouiux 3a1ad:

- 3HAKOMCTBO YYaIIUXCS C MemoOOM HAYYHO20 NO3HAHUSL U MemOoOdMU UCCIe008aHusi OObEKTOB U SIBICHUN
MIPUPOIBI;

- NPUOOpPETCHHE YYallMMHUCSA 3HAHUH O MEXaHMYECKHX, TEIUIOBBIX, AJICKTPOMArHUTHBIX M KBAaHTOBBIX
SIBIIGHUH, PU3NYECKUX BETMUYMHAX, XapaKTEPU3YIOLINX ITH SIBICHUS;



Pabouyas nporpamma 8 kiace

- (¢dopMUpOBaHHE Y Yy4YaUIUXCAd YMeHuu HaOMo0ams TPUPOIHBIC SIBICHUS U BbINOJHAMbG ONbIMbL,
nabopaTopHble pabOThl U 9KCHEPUMEHMANIbHbIE UCCIe008aHUs C UCTIONB30BAHUEM U3MEPHUTEIbHBIX MPUOOPOB,
WUPOKO NPUMEHAEMbBIX 8 NPAKMUYECKOU HCUZHUL,

- OBJIQJICHUE YYAllUMUCS TAaKUMH OOWeHAYUHbIMU NOHAMUAMU, KAK TPUPOJHOE SIBJICHUE, SMAUPUYECKU
YCmanoeienHblll hakxm, npobiema, meopemudeckutl 861600, pe3yibmam IKCNEPUMEHMATbHOL NPOBEPKU;

- TIOHMMaHUE yYallUMHCS OTIMYMN HAyYHBIX JAHHBIX OT HENMPOBEPCHHOW WH(MOpMANWHU, IEHHOCTH HAYKU
Y00871emB8opeHUs ObIMOBLIX , NPOU3BOOHBIX U KYJIbIMYPHBIX NOMpeOHOCmell YeloseKd

VYuyebnas nporpamma 8 kiiacca paccurTana Ha 68 yacoB , o 2 yaca B HE/ICITIO

OcHogHoe codepricanue npozpammol

TenJioBble sBJICHUSA
TennoBoe paBHoBecue. Temmneparypa. Buyrpennsisi sHeprusi. Pabora u Temnonepenava. Bun
teronepenayn. KonmyectBo Temnorel. Mcenapenue wu  konaeHcauus. Kunenwe. BrnaxHocTh Bo3ayxa.
[InaBneHue u KpucTauU3anus. 3aKOH COXPaHEHMsI SHEPTUU B TEIIOBBIX MPOIIECCaX.
[Ipeobpa3zoBanue sHepruu B TemnoBbix MamuHax. KII/] TerioBoit MammHel. DKoIoruyeckue mpooieMbl
TEIJI0PHEPTreTHKU.
emoncmpayuu

- IPUHLMII JEHCTBUS TEPMOMETpa

- TEIJIONPOBOAHOCTH PA3JIMYHBIX MAaTEPUAJIOB

- KOHBEKIMS B )KUAKOCTSAX U razax.

- TerJionepeaaya nyreM U3inydeHus

- SIBJICHHE UCIIapEHUSI

- MOCTOSIHCTBO TEMIEPATYPbl KUIIEHUS KUAKOCTH HPU IOCTOSIHHOM JABICHUHN

- NOHMKEHUE TEMIIEPATypbl KUIIEHUS KUIKOCTU IPU NOHUKEHUU J1aBJICHUS

- HaOJr0/IeHUe KOHACHCAIlMM TapOB BOJBI HA CTAKaHE CO JIbJIOM

IKcnepumenmul

- HUCCIIEJOBAHHE N3MEHEHHUS CO BPEMEHEM TEMIIEPATYPbl OCTBIBAHUS BOJIBI

- U3Y4YEHHUE SIBJICHUS TEIJIO0OMEHA MPU CMEILIMBAHUU XOJIOJHON U TOpsiueil BOJIbI

- W3MEpEHME BIAXKXHOCTH BO3AYyXa

Bueypounas deamenpvnocmp

- OOBSACHHUTH , YTO Takoe HMH(ppa, SK30TEpMUUECKUH, CyOIMManus, amMOp(HBIM, HW30TpONUs, JAUCCTHIIAT.
[lepneryym - moOuie?

- HCCIIEJJOBAHHE U3MEHEHHUS TEMIIEPATYPHI BOJBI , €CIIU B HEM paCTBOPUTH COJIb

- HUCCIIEJOBaHKE TEIIONPOBOJHOCTH AJIFOMUHHMEBOM JKEJIE3HOM U JTaTYHHOM KacTPIOIU OJUHAKOBBIX pa3MeEpPOB
C OJIJMHAKOBBIM KOJMYECTBOM BOJIbl HA OJJUHAKOBOM OTHE 3a OJHO BpeMs. BBISICHUTH Kakasi KacTproiis obsagaer
00JIbI1IEN TETIONPOBOIHOCTHIO.

- MCCTIeIOBaHuEe U OObSCHEHHE BPALCHUS U YCKOPEHUS BpallleHUs] OyMa)kHOW 3MEHKH Ha/ BKIIOUEHHOH 3.
snmammnoit. O0bICHEHHE JAaHHOTO SIBIICHUS.

- HCCJIEZIOBAaHUE JIBYX KYCOUYKOB JIbJIa OOEpHYTHIX B O€IYI0 M YEPHYIO TKaHb MOJI AEUCTBUEM BKIIFOUSHHOMH 3J1.
JIAMIOYKH.

- TIOCTPOCHHME KIACCU(PUKAIMOHHONW CXEMbI, BBIJIENSAS OCHOBAHHWEM [EJIEHUS CIOCOObI H3MEHEHMS
BHyTpeHHel sHepruu ( Mex. paboTa, XMM. PEaKIMH, B3aWMOJEWCTBHE BEIIECTBA C 3JEKTpOMAr. MOJIEM ,
Teruionepeiadya, TEIIONPOBOAHOCT, KOHBEKIHS, U3ITyUYEHNUE.

- UCCIIEIOBATh TEPMOC U CHIENIAaTh YEPTEXK, MOKA3BIBAIOIINN €ro YCTpoKHcTBO. HamuTe B TepMOC ropsiueit Boabl
U HAWTU €€ TEMIIepaTypy . ONPEAEIINTh KaKO€ KOJIMUYECTBO TEIUIOTHI TEPSET TepMOC B 4yac. IIoBTOpUTH TO ke C
XOJIOJTHOM BOJOHM M ONpEAETUTh KaKoe KOJIMYECTBO TEIUIOTHI TepMOoC MprolOpeTaeT B yac. CpaBHUTh U MOYEMY
TEPMOC COXPAHSIET BEUIECTBO XOJIOIHBIM JIyYIlIE , YEM TETUIBIM?

- clIes1aTh HaTJISAHBIA TpUOOp O 0OHAPYKEHUIO KOHBEKIIMOHHBIX TTOTOKOB SKUIKOCTH
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- SKCIEPUMEHTAJIbHBIM IyT€M IPOBEPUTh Kakas BOAa ObICTpee 3aMep3HeT, ropsiyas WIM XOJoiHasA?
[Toctpouth TpaduK 3aBUCHMOCTH TEMIIEpaTypbl OT BPEMEHHU, M3MeEpsis 4Yepe3 OJAWHAKOBBIE NMPOMEKYTKU
BPEMEHM TEMIIEPaTypy BOJBL, IOKA HA TIOBEPXHOCTU OJHOM U3 HUX HE MOSBUTCS JIEL.

- U3TOTOBJICHHUE Mapa(UHOBON UTPYIIKH, C UCTIOIH30BAHUEM CBEYH U TUIACTUIIMHA.

3J1eRTpnqec1me ABJICHUA

DnekTpu3zanus Tea. DIeKTpUuuecKkuil 3apsj. JlBa BUlIAa 3JIEKTPUUYECKUX 3apsiioB. 3aKOH COXPAHECHHS
3IEKTPUYECKOTO 3apsia. DIEKTPUUYECKOE TIOJIE.

[TocTostHubIN AnekTpudeckuid Tok. Cuiia TOoKa. DJIEKTPUYECKOE COMPOTUBIICHHE. DIEKTPUUECKOE
HarpsbkeHue. [IpoBogHUKH, AUAIEKTPUKU U NOJIYIPOBOJHUKH. 3aKoH OMa JUIsl y4acTKa 3JIEKTPUYECKOW LEMH.
Pabora u MomrHOCTH 3NeKTprUecKkoro Toka. 3axoH Jlxoyns — Jlenmna. IlpaBuna Ge3omacHOCTH mpu padoTe C
HMCTOYHUKAMHU 3JIEKTPUYECKOr0 TOKA.

HHemoncmpauuu
- JJIEKTpU3alus Tel
- JIBa poJia AJEKTPUYECKUX 3apsi0B
YCTPOMCTBO U JEHUCTBUE 3JIEKTPOCKONA
3aKOH COXPaHEHMS MICKTPUUECKUX 3aps/I0B
MIPOBOJHUKHU U U30JIATOPHI
- HICTOYHHUKH ITOCTOSIHHOI'O TOKA
- U3MEPEHUE CUJIbI TOKA aMIIEPMETPOM
- U3MEpPEHUE HAIPSIKEHUS! BOJIBTMETPOM
peocTaT U Mara3uH CONPOTUBIICHUN
CBOMCTBA MOJYIPOBOJIHUKOB

IKcnepumenmol

OOBSACHUTH , YTO ATO? ( HYKJIOH, aKKYMYJISITOP, IUAJIEKTPUK, TOTEHIINAJ, MAHTaHHH.
- HCCIIeZIOBaHNE 3aBUCUMOCTH CHJIBI TOKA B IPOBOJIHUKE OT HATIPSKCHHUS

- W3YYCHHUE MOCIIEI0BATEIHFHOTO COCTUHEHUS TIPOBOTHUKOB

- W3YYEHHE MapauieIbHOTO COeIMHEHHUS TPOBOTHUKOB

- peryJIupoBaHHUE CHIIBI TOKA PEOCTATOM

- U3MEpEHHE DIEKTPUUECKOTO COMPOTUBIICHHS MPOBOTHUKA

- U3MEpPEHHUE MOIIHOCTH JICKTPHYECKOTO TOKA

Bueypounas deamenpvnocmp
M3rOTOBJIEHHE IpocTeiiiero anekrpockona ( byrbuika ¢ mpoOkoit , rBo3ap jmHoi 10 — 15 oM, ToHKas
Oymara. B npoOky BOUTh I'BO3/1b TakK, YTOOBI OH TOpyai U3 Hee Ha 2 — 3 cMm. lllnsanka reo3as OyAeT «apukom»
anekTpockona. Ilosocky TOHKOM Oymard HaKOJIOTh Ha 3a0CTPEHHBIM KOHUYMK TBO3Ms, 3TO JIENIECTKH
ANEKTPOCKOMA.

- n3mepenue KIIJ[ kunsituinpHuka

- M3TOTOBJICHNE W3 KapTOQEIMHBI WU S0JI0Ka HCTOYHUKA TOKa ( B3ATH JII0O0OE ATO BEIMIECTBO U BOTKHYTH B
HEro MEJIHYIO U IMHKOBYIO TIacTUHKY. [locoenMHuTh K 3TUM miacTuHkaMm 1,5 B nammnouxy.

- HaWTU JoMa MpHOOpPBHI , B KOTOPBIX MOXXHO HAOJIOAAaTh TEIUIOBOE. XMMHUYECKOE U 3JIEKTPOMAarHUTHOE
nencTBue 31. Toka. Onucarhb Hx.

- MsroroBnenue anekTpoMarsuTa ( HAMOTaTh Ha TBO3/[b HEMHOTO MPOBOJIOKU U MOJKIIIOUUTH 3Ty MPOBOJIOKY
K OaTapeiike, IPOBEPUTH ICHCTBUE HA MEJIKUX JKEIE3HBIX MPEAMETaX )

- CpaBHUTb aMIIEPMETP U BOJIBTMETpP, UCIOJB3YS 3HAHUS, MOJTY4YEHHbIE U3 Y4eOHUKA M MHCTPYKIIMH K
npubopam, paboTy opOpMHUTE B BHJIE TAOJIUIIBL.

- paboTa ¢ HHCTPYKIMEH K ceTeBOMY (QUIBTPY, 3aMOTHSIS Ta0IHILy IO BOTIPOCAM.
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- 3aMOJIHUTH TAOJUIy MO MHCTPYKIMSIM TOMAIIHUX 3JIEKTPOIpUOOpOB.
MarnuTHble sIBJICHUSI

IlocTosiHHBIC MarHUTHL. B3auMojeicTBue MarHMTOB. MarHuTHOE I10Jie MOCTOSHHOrO Toka. JlelicTBue
MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM
DJIEKTPOABUTATENb ITOCTOSSHHOTO TOKA
Hemoncmpauuu
- OmnswIT Dpcrena
- MaruuTHO€ 1oJjie ToKa
- JlelicTBME€ MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM
- YCTPOMCTBO 3JEKTPOABUTATEIIS
Jlabopamophnas paboma
- M3yuyeHue npuHLUIIA JEHCTBUSA 3JIEKTPOABUTATEIA

Bueypounas deamenvnocmo
- 4TO TaKOE JIPOCCEIb, COJICHOU]I, POTOP, CTATOP,
- W3yYCeHHWE MArHUTHOTO IOJISI MOJIOCOBOTO MarHWTa, JTyrOBOTO MarHUTa W KaTYIIKA C TOKOM, PUCYHKH
MarHUTHOTO TIOJIS.
- M3YYCHHE CBOMCTB ITOCTOSIHHBIX MAarHMTOB( MarHUT, KOMIIAC M Pa3HbIC BEIICCTBA: PE3WHA, IMPOBOJIOKA,
T'BO3/H, JICPEBSH. OPYCKH U T.I1.)

CaeToBbl€ sIBJICHHUS
CBer — onekTpomMarHutHas BojHa. IlpsMonuHeliHoe pacnpocTpaneHue cBera. OTpaxkeHue U
npenomiieHue cBera. [lmockoe 3epkano. Jlua3el. DOKycHOE pacCTOSIHME W ONTHYECKas CHIIa JIMH3BL.
OnTuueckue npudopsl. Jucnepcus cera
emoncmpauuu

- IpSIMOJIMHENHOE paclpoCTpaHEHNE CBETa

- OTpakCHHE CBETa

- IpeJOMJICHUE CBETa

- XO0J JTydeit B cobuparolei JnH3e

- XOJI JTy4eH B pPaCCEUBAIOIEH JINH3E

- TIOCTPOEHHE U300PAKEHUN C TOMOIIBIO JTUH3

- [IpuHnun nefcTBUs MPOEKIIMOHHOTO amnmnapara u goToarnrapara.

- Jlucnepcus Genoro cera

- Ilomyuenue 6enoro cBeTa NpH CIOKEHUH CBETA Pa3HBIX I[BETOB

Jlabopamopuvie padomuoi
- N3mepenne poKycHOTO pacCTOSTHUS COOMPAOIICH JIMH3BI.
- TlonydeHnue n300paxxeHuit C MOMOIIIBIO COOMPAIOLIEH JTUH3HI.

Bueypounas desamensnocmsp
0OHapy)XeHHE TCHH U IMOJyTCHH
WCCIICIOBAaHME: B3STh METPOBYIO MAlKy M Ha YIUIE H3MEPUTHh pa3Mep €€ TEHHU, 3aTeM OINpEeAeIUTh
peaTbHYIO BBICOTY JEPEBHEB, JOMOB, CTOJIOOB, M3Mepsis WX TeHH. [loydeHHBIC JMaHHBIE O(OPMHUTH B BHUJIC
TaOJIUIIBL.
- ACTIOJIb3YS PA3IMYHBIC UCTOYHUKH CACTIAaTh B BUJIC HATIIATHBIX KAPTOUYCK ONTHICCKUE HIUTFO3UN
- BBISICHUTB, YTO 3T0? (IMano3UTHB, Kamepa — 00CKypa, MOHOKYJISIP, Ayan3M, KBaHT, pepaKius, TUONTPHUs)
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Bo3moacubie 3xkckypcuu: (bepMa, CTPOUTCIIBHBIC IIJIOINAJKHU, MCJIIbHUIIA, ITOXKAapHas CTaHIUA, TUarHOCTUYCCKHE
KaOWHETHI ITOJUKINHUKH WU 6OJIBHI/II_ILI.

IloaroroBka coo0uIeHMIi 110 3aJaHHOI _TeMe: ENMHUIBI TEMIIEpaTyphl, UCIOIb3yEeMbIE B JPYTUX CTpaHax.
TemnepaTypHble MIKanbl. Y4YeT M HCIOJIB30BaHUWE pa3HBIX BHJAOB  Teronepenayd B ObITy. Jlu3enbHbIN
JBUTATENb, cBeua S0noukoBa, namna HakanuBaHus A.H. Jlompirmna, namma ¢ yroiabHOM HUTBIO DIMCOHA.
BiusiHue conHEYHON aKTMBHOCTH Ha KMBYKO M HEXUBYK mpupony. [lomspuele cusHusa. MaruutHoe mnosie
wianeT ConHeyHo# cuctemsl. [lonmumopdusm.

PobGept Byn — Beimaromeiicst yaeHslil, yenoBek u dkcriepuMmentarop. Cepreit FMiBanoBuy BaBuiios u ero Bkiaa B
HCTOPUIO PA3BUTHUSI YUCHHS O CBETE.

Bo3moxkHble uccieaoBarejJbckue  npoekrtbl: [lpunuun cummerpun Ilbepa Kropu u ero ponp B
kpuctaiorpaduu. MccnenoBanue npoiecca KUMEHUs U 3aMep3aHusl IPECHON U colieHoM Bojbl. VccnenoBanue
mporiecca IUIABJICHUS TUNOCYAbGUTA. ODKOJOTHYECKHE NpOOJIeMbl « TJI0OAJBHOTO MOTEIUICHUS
DKCIEepUMEHTAIBHOE UCCIEAOBAaHUE MOJHOTO OTpa)xkeHus cBera. Pusnka B yemoBeyeckoM Tene. ['pynmnoBoit
npoekT «Pr3uKa B 3arajikax»

Yueonvie komnemenuuu u cnocoodvt desmenibHocmu

PaGouas nporpamma npeaycmatpuBaetr GopMUpOBaHHe y MIKOJIbHUKOB 00111e Y4eOHbIX YMEHUH U
HABBIKOB, YHHBEPCAJbHBIX CIIOCOO0B [1eSITeIbHOCTH M KJIOYeBbIX KoMmmeTeHuuil. [Ipuopureramu s
IIKOJIBHOTO Kypca (PM3MKH Ha 3Tare OCHOBHOI'O O0IIero 00pa3oBaHus SBISIOTCS:

Ilo3nasamenvHan 0esasmeibHOCHLb:

® ICIIOJIb30BAHUE IS TIO3HAHUS OKPYXKAIOIIET0 MUPA Pa3jMYHbIX €CTECTBEHHOHAYYHBIX METOJIOB:
Ha0II0IcHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIHPOBAHHE;

e (¢opMHpOBaHHE YMEHUW pa3nuyaTh (PAKThI, TUMOTE3bI, MPUUYHHBI, CIEICTBHS, J10KAa3aTEIbCTBA,
3aKOHBI, TEOPHH,

e OBJaJICHUE a/ICKBAaTHBIMU CIIOCOOAMHU PEIICHUSI TEOPETUUECKUX U SKCIIEPUMEHTATBHBIX 3aa4;

e TMpUOOpPETeHHE ONbITa BBIABIKCHHUS TUIOTE3 Ui OOBSICHEHHS W3BECTHBIX (DaKTOB U
AKCIEPUMEHTAIbHON MTPOBEPKH BBIIBUTAEMBIX TUIIOTES.

[ ]
Huopmauuonno-koMmynukamuenan 0eamenbHoCHb:
e BJIaJICHHE MOHOJOTMYECKONW U TUAJIOIMUECKON peublo, pa3BUTHE CIIOCOOHOCTH MOHMMATh TOUYKY
3peHusi codeceIHUKa U MTPU3HABaTh IPaBO HA UHOE MHEHUE;
® UCMOJNb30BaHUE JJIS PEUICHHs T[103HABATEIbHBIX M KOMMYHUKATHUBHBIX 33/a4 Pa3IHYHBIX
MCTOYHHUKOB MH(DOPMAIUH.

Pednexcuenan desamenvbHocmo:
e BIAJCHHE HAaBBHIKAMU KOHTPOJISI U OLCHKHM CBOEU JESATENIbHOCTH, YMEHHMEM MpPEIBHUJIETh
BO3MOJKHBIE PE3YyJIbTAaThl CBOMX JICHCTBHIA:
e opraHuzanus Yy4eOHOM JeATeNbHOCTU: TIOCTAaHOBKA IIeNIM, IUJIJAHUPOBAaHUE, OIpe/eeHne
ONTUMAJIBHOTO COOTHOILIEHUS LIEJIN U CPEJCTB.
BoipaGoTka KoMneTeHuMii:

Ooweoopazoeamenbnbix, 3HAHNEBO - nOpeaMeTHBLIX (  y4eOHO - T[O3HABAaTEJIbHAS W
nHGOPMAIIMOHHASL KOMIIETEHIIHS)
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v/ CaMOCTOSITEIbHO W MOTHBUPOBAHHO OpPraHW30BBIBATH CBOK II03HABATEIBHYIO JEATENBHOCTh (OT
IIOCTaHOBKH LIEJIM JI0 [TOJIyUYEHUS U OLIEHKH PE3yJIbTaTa);

v/ HCTOJIb30BaTh AIEMEHTHl MPUYHHHO-CICICTBCHHOTO U CTPYKTYPHO-()YHKIIMOHAIRHOTO aHAIH3A,
OTpeNeNATh CYHUIHOCTHBIE XapaKTEPUCTHKH HM3y4aeMoro oObeKTa, pa3BEPHYTO OOOCHOBBIBATH
CYXKICHMSI, 1aBaTh ONPENEICHMS, IPUBOJUTD JOKA3aTEIIbCTBA;

v HCIIOJIb30BaTh MYJIBTH MEIUUHBIE PECYPCHI U KOMIBIOTEPHbIE TEXHOIOTUH JJIsi 00pabOTKH, MepeIadn,
MaTeMaTu3aluuy HMH(GOpManuK, IPe3eHTAllUUd pe3yIbTaTOB IO3HABATENbHON M IPAKTUYECKOH
JIeSATEIbHOCTH;

v/ OlICHHBATh U KOPPEKTHPOBATh CBOE TOBEACHHE B OKPYKAIOIICH CpeJie, BBIMONHITH IKOIOTHUCCKUE
TpeOOBaHUS B IPAKTUUECKOM €ATEIbHOCTH U [TOBCEIHEBHOM JKU3HH.

v
IIpeomemno-opuenmuposanHvlx, penpoOyKmueHo — 0eAme1bHOCHHBIX (COUUAIbHO — mpyoo6asn u

KOMREemeHyus TUYHOCHHO20 CAMOCO8EPUIEHCHIBOBANHUS)

v IIOHHMAaTh BO3PACTAIOIIYI0 POJIb HAYKH, YCHJIEHHE B3aMMOCBSI3M M B3aMMHOTO BIHMSHHUS HAayKd H
TEXHUKH, MPEBpAIIEHNE HAYKU B HEITOCPEICTBEHHYIO MIPOU3BOAUTEIIBHYIO CHITY OOIIECTBA;

v 0CO3HaBaTh B3aMMOJIEHCTBHE YEJIOBEKA C OKPYXKAKOMIEH CpPElOd, BOBMOXKHOCTH M CIOCOOBI OXPaHBI
MIPUPO/IBI;

v/ pasBMBaTh II03HABATEJIbHBIC HMHTEPECHl W  WHTEIUIEKTyaJbHBIE  CIHOCOOHOCTH B IMPOIECCE
CaMOCTOSITEIILHOTO MPHOOpeTeHUsT (PU3NYCCKUX 3HAHUN C HMCIIOJB30BAHUEM PA3JIMYHBIX HCTOYHHUKOB
nH(pOpMaIIUU, B TOM YHCIIC KOMITBIOTEPHBIX;

v BOCHUTHIBATH YOEKAEHHOCTH B IIO3UTUBHOM pOJM (HU3MKH B JKM3HH COBPEMEHHOIO OOILECTBA,
IMOHUMAaHHUE TTEPCIEKTHB Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBS3H U JIP.;

v/ OBJIajieBaTh YMEHUSAMH IIPUMEHATH MOJYYEHHbIE 3HAHMS I OOBACHEHHS Pa3HOOOPA3HBIX (PU3UUECKUX
SIBJICHHI;

v IIPUMEHATH MOJYYEHHBIE 3HAHMS U YMEHHs U1 0€30MaCHOr0 UCIOJIb30BaHMs BEIECTB M MEXAaHU3MOB B
OBITY, CEIBCKOM XO3SICTBE U MPOU3BOJACTBE, PEIICHUS MPAKTUYECKHUX 3a/lad B MOBCETHEBHOMN KHU3HHU,
MPEeAYNPEXKACHUS IBICHUN, HAHOCSIINX BPE] 3/T0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpeie.

IlenHoCmHO — CMbICT106011, OOULEKYIbMYPHOU U KOMMYHUKAMUGHOIL

v/ IOHMMATh [IEHHOCTHBIE OPUEHTAI[MU YYEHHKA, €r0 CIIOCOOHOCTh BHMIETh W TIOHMUMATh OKPYXKAOUIHI
MUD

v yMeHHe yUeHHKA BHIOMPATH [€JIEBBIE U CMBICIIOBBIE YCTAHOBKH JIJIS CBOUX JICHCTBHUI M TIOCTYIIKOB

v' TlproGpereHue OmbITa OCBOCHUSI YICHUKOM HAYYHOU KAPTHHBI MUPa

v OBnajieHre crnocobaMyu B3aUMOJIENCTBHS C OKPYKAIOMUMH W YIAJICHHBIMU JIFOJBMH U COOBITUSIMH,
YMEHHE 3a/laBaTh BOIIPOC U BECTU AMCKYCCHUIO, BIAJACHHE Pa3HbIMHM COLMAIBHBIMH POJISIMU B
KOJIJIEKTHBE

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCMEUIL

[lepemenbl, NpoOHCXOASIIME B COBPEMEHHOM o00IIecTBE, TPeOyIOT YCKOPEHHOI'O COBEpPLICHCTBOBAHUS
00pa30BaTENbHOIO MPOCTPAHCTBA, ONpEAENCHUs Lieled oO0pa3oBaHUs, YYHUTHIBAIOIIUX TOCYIApCTBEHHBIE,
COLlMAJIbHBIE U JIMYHOCTHBIE MOTPEOHOCTH M HHTEpPEeChl. B CBA3M C 3TUM NPUOPUTETHBIM HAIpaBICHHEM
CTaHOBHUTCS OOECIeYeHHEe pPa3BHBAIOIIETO IOTEHIMANa HOBBIX O0Opa30BaTeNbHBIX CTaHAApTOB. Pas3Butue
JMYHOCTH B CHCTeMe 00pa3oBaHHsl 00ecreuMBaeTCs, MpeXxae BCero, uyepe3 (HopMUpOBaHHE YHHMBEPCAIbHBIX
yueOnbix gneiictBuii  (YVY/l), KOTOpble BBICTYNalOT HWHBapUAHTHOM OCHOBOH 00pa3oBaTelIbHOIO U
BOCIIUTATENbHOrO Mpouecca. OBiaseHne yJalluMUCsS YHUBEPCAIbHBIMU YU€OHBIMU JACHCTBUSIMH BBICTYIIAET
KaKk  CIOCOOHOCTh K CaMOpa3BUTHIO U CaMOCOBEPUICHCTBOBAHMIO IIyTEM CO3HATEIBHOTO U aKTHUBHOIO
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IIPUCBOEHUSI HOBOI'O COLMAIBHOIO ombiTa. YYJ[ CO34al0T BO3MOKHOCTH CaMOCTOSITENIBHOIO YCIIEIIHOI'O
YCBOEHUSI HOBBIX 3HaHUM, YMEHUW U KOMIIETEHTHOCTEH, BKJIIOYas OPraHU3alUI0 YCBOCHMS, TO €CThb YMEHMs
YUUTHCS.

B mmpokoM 3Haue€HHMM TEPMHH «yHUBEpCAIbHbIE Y4eOHBIC ACWCTBHUSA» O3HAYACT YMEHHUE YUUTHCS, T.C.
CIIOCOOHOCTh CYOBEKTa K CaMOPA3BUTHIO M CAMOCOBEPILCHCTBOBAHUIO IYTEM CO3HATEIBHOIO U AaKTUBHOIO
IIPUCBOEHUS HOBOI'O COLIMAJIBHOTO OIIBITA.

B Gonee y3koM (COOCTBEHHO ICHUXOJIOTMYECKOM 3HAYCHHWH) TEPMHUH «yHHBEpCAJIbHbIC yueOHbIC HECUCTBUS»
MO>KHO OIIPEJENINUTh KaK COBOKYITHOCTb CIIOCOOOB IEHMCTBHUS ydalllerocs (a TakkKe CBA3aHHBIX C HUMU HaBBIKOB
yueOHOM paboThl), 00ecrneunBarOIIUX €ro CIHOCOOHOCTh K CaMOCTOSITEIBHOMY YCBOEHHIO HOBBIX 3HAHUU H
YMEHHMH, BKJIIOYas OpraHM3alMil0 3TOro Ipoliecca. YHuBepcajbHble yueOHble aeiictBus (YY)
MOIPA3ACNIAIOTCS Ha 4 TPYMIbL: PETyISATUBHbIC, TUYHOCTHbIC, KOMMYHUKATUBHBIE U [T0O3HABATEIIbHBIC.

®opmupoBate YVY]l Ha ypokax (U3MKM NpPU U3YYEHUU KOHKPETHBIX TEM IIKOJIBHOIO Kypca B 8 Kiacce
orpaxkxeHsl B KTII.

PesyabTaToM dopMHUpOBaHMSA YHHMBEPCAJBbHBIX Y4eOHBIX JeCTBUI OyayT ABJISATHCSH YMEHUS:

e MPOU3BOJILHO M OCO3HAHHO BJIa/IeTh OOLIMM MPUEMOM PEIlIeHUs yueOHbIX 3a/1a4;

e WCIOJIb30BaTh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA, B TOM YHCJIE MOJEIW W CXEMbI Jis PEIICHUS
y4eOHBIX 3a7a4;

e  YMETh OCYIIECTBJIATh AaHATU3 00BEKTOB C BBIJICIICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX TIPU3HAKOB,

e  YMETh OCYILECTBIATh CHHTE3 KaK COCTAaBIICHHUE LIETIOTO U3 YacTe;

e YMETh OCYIIECTBJIATh CPAaBHEHHUE, KITACCU(DHUKAIIHIO 110 33JaHHBIM KPUTEPHUSIM;

e YMETh YCTaHAaBJIMBATh IPUUMHHO-CIIEJCTBEHHbBIE CBSI3H;

e YMETh CTPOHUTH pacCyXJeHus B (QopMe CBSI3M MPOCTHIX CYXKACHHH 00 O0OBEKTEe, €ro CTPOCHUH,
CBOMCTBAxX U CBS3SX;

e  BIAACTH OOIIUM IIPUEMOM pEIICHUs yUeOHBIX 3a/1a4;

e cO3JIaBaTh U MpeoOpa30BBIBATh MOAETHU M CXEMBI JUISl PEIICHUs 33/1aY;

e yYMETh OCYIIECTBIATH BBHIOOp Hambosee 3(hPEeKTUBHBIX CIIOCOOOB pelieHUuss 00pa3oBaTebHBIX 3a/lay B
3aBHUCHMOCTH OT KOHKPETHBIX YCIIOBHIA.

Tpebosanus K yposHI0 n0020MOBKU 8bINYCKHUKA 8-20 Kaacca

B pe3yibmame U3Y4eHUuA @MS’MKM YVYEHUK 8 knacca oonorcen.

3HATL/IOHUMATh:

Cmuicn nonamuii: Guzndeckoe sBIeHUE, (PU3NYECKUA 3aKOH, B3aUMOJICHCTBHE, SJEKTPUUYECKOE IIOJIE,
MarHMTHOE TI0JIE€, aTOM;

Cmoicn uzuueckux eenuyun: BHYTPEHHSS SHEPrus, TeMIepaTypa, KOJIHYECTBO TEIJIOTHI, BIAXHOCTH
BO3/1yXa, JJEKTPUUYECKUN 3apsiji, CUja DJIEKTPUUYECKOIO TOKA, AJIEKTPUUYECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOe
COMPOTHUBIIEHNE, PA00Ta M MOIITHOCTH JJIEKTPUUECKOTO TOKa, POKYCHOE PACCTOSTHUE JINH3HI,

Cmuicn puzuueckux 3aKOH06: COXPAHEHUs SHEPTUU B TEIUIOBBIX MPOLIECCAX, COXPAHEHUSI IIEKTPUUECKOTO
3apsna, Oma s ydacTtka nenu, Jpxoyns — JleHna, mpsMOTHHEHHOTO pacpOoCTpaHEHHUsI CBETa, OTPAKCHUS U
MIPEJIOMJIEHUS CBETA;

YMmerTh:

Onucvigamv u 00vsAcHAmMb (QUNYECKUE SBICHUS: TEIJIONPOBOJHOCTh, KOHBEKIIHIO, HW3ITyYeHHE,

WCIIapeHue, KOHJICHCAIMI0, KHUINEHWE , TIUIABJIICHWE, KPUCTAJUIM3AlUI0, JJICKTPHU3AIMI0, B3aWMOJICHCTBUE
8
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ANEKTPUYECKUX 3aps/I0B, B3aMMOJEUCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJISi HA IPOBOJHUK C TOKOM,
TEIUIOBOE JICHCTBHE TOKA, OTPaKEHHE/ IPEJIOMIICHUE CBETA;

Hcnonvzoeams (usnueckre npuOOpbl U HU3MEPUTENbHBIE WHCTPYMEHTHI AJIsl M3MEpPEHUs (U3NYECKUX
BEJIMYMH: TEMIIEPATypPbl, BIAXKHOCTH BO3/yXa, CHIIbI TOKA, HAMPSIKEHUS, COMMPOTUBIICHHS, pa0OTH U MOIITHOCTH
ANEKTPUYECKOTO TOKA;

Ilpeocmasname pezynomamsl U3MepeHud B Buje TaOnuil, rpauUKoB U BBISBISATH HAa STOM OCHOBE
OMITUPUYCCKUEC 3aBUCUMOCTU: TCMIICPATYPhI OCTBIBaIOHIefI BOABI OT BPECMCHHU, CHUJIBI TOKA OT HAIIPsSOKCHUA Ha
y4acTKe LEeMu, YIila OTPaXeHUs OT yrja MaJleHus, yIiia MpeJoMIIeHUs OT yria MajaeHus;

Buvipasicams pe3ynbmamul n3MEepeHuil U pacueToB B euHUIIaX MexayHapoanou cucremsl CU;

Ilpueooums npumepsl NIPAKTUYECKOTO HCIIONB30BAHUS (PU3NYECKUX 3HAHUN O TEIIOBBIX, SJIEKTPUUYECKUX,
MAarHuTHBIX U CBE€TOBBIX ABJICHUAX,

Pewams 3a0auu Ha npuMeHeHue (QU3NYECKUX 3aKOHOB: COXpPAHEHHs] PHEPTUU B TEIUIOBBIX Ipolieccax,
COXpaHEHHUs »dJIeKTpuueckoro 3apsaa, Oma st yuactka nenu, JDkoyns — JleHua, npsMOJIMHENHHOTrO
pacipoCTpaHEHUS U MPEIOMIICHUS CBETA;

Ocywecmenames camocmoamensHslii  nOUCK WHPOPMAUM €CTECTBEHHOHAYYHOTO COICPIKAHUS C
UCIOJIb30BAaHUEM DAa3IMYHBIX HCTOYHUKOB HH(popManuu ( y4eOHBIX TEKCTOB, CIPABOYHBIX W HAYyYHO —
MOMYJISIPHBIX M3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa), ee 00pabOTKy M IpEACTaBICHUE B
pa3nu4HbIX (hopMax ( CIOBECHO, C TOMOIIBIO PUCYHKOB M MPE3CHTAIUH);

Hcnonvzoeamsv npuobpemenHvle 3HAHUA U YMEHUA B NPAKTUUYECKON IESATENBHOCTH M IOBCEIHEBHOU
KHU3HU AJ1s1 o0ecrieueHrs 0e30MacHOCTH B MPOIIeCcCe )KU3HEAECITEIbHOCTH.

Pe3yrvmameul oceoenusn Kypca puzuxu

JJuunocmnuole pe3yibmamol:
- (1)OpMI/IpOBaHI/I€ IMMO3HAaBAaTCJIbHBIX UHTCPECOB, HHTCIUICKTYAJIbHBIX U TBOPYUCCKUX CIocoOHOCTEN yJaluuxcs;

- YOEXJEHHOCTh B BO3MOXXHOCTU IO3HAHUS MPUPOJBI, B HEOOXOAMMOCTH PAa3yMHOI'O HCHOJIb30BAHUSA
JOCTHMKEHUM HAayKl M TEXHOJOTMH JUIsl JalbHEWIIEro pa3BUTHUSI YEJIOBEYECKOro OOIIeCTBa, YyBaKE€HUE K
TBOPIIAM HayKH, OTHOILLIEHUE K (U3UKE KaK K 3JIEMEHTY OOLIeueI0BeYeCKO KyIbTYypHI;

- CaMOCTOATCIIbHOCTE B HpI/I06p6TeHI/II/I HOBBIX 3HAHUH U MMPaAKTUYCCKUX YMCHHﬁ;

- MOTHUBalUA O6pa3OBaTeHBHOﬁ ACATCIIBHOCTH MIKOJIBHUKOB HAa OCHOBC JIMYHOCTHO OPHUCHTHPOBAHHOI'O
nmoaxoaa,

- (hopMupoBaHHE IIEHHOCTHBIX OTHOUIEHWH K Jpyr APYry, YUMTENI0, aBTOpaM OTKPBITUH M H300peTeHHi,
pe3yiabTataM 00y4eHus.

Memanpeomemuole pe3yibmamol.:
- OBJAJICHUE HABBIKAMHU CAMOCTOSTENILHOTO TMPUOOPETEHUS HOBBIX 3HAHWM, OpraHM3allh y4eOHOU

NeSITeIbHOCTH, TIOCTAHOBKH IeJIel, IJJAaHUPOBAaHUS, CAMOKOHTPOJS W OLEHKH pe3ysbTaTOB CBOEH
NeSITeIbHOCTH, YMEHUSIMHU MTPEIBUIETH BO3MOKHBIE PE3yJIbTaThl CBOMX JEHCTBHIA;

- IIOHUMAaHHEC pa3m/1tn/n71 MCKAY HCXOAHBIMHU (baKTaMI/I U TUIIOTE3aMU I UX O6’B$ICH€HI/I$[, TCOPETUICCKNMU
MOACIIEIMU U PE€aJIbHBIMU O6’I)eKTaMI/I, OBJIAAICHNEC YHUBCPCAJIBHBIMHA y’—Ie6HI)IMI/I }IeﬁCTBHHMH Ha TOpuMEpax
TUIIOTE3 JIA OOBSICHEHHUST H3BECTHBIX q)aKTOB n 3KCHepI/IMeHTaJ'II)HOI71 IMPOBEPKHU BBIABHUTaACMBIX THIIOTE3;
pa3pabOTKH TEOPETUUECKUX MOJICIICH MPOIIECCOB WU SIBIICHHUIA,
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- HpI/IO6p€T€HI/Ie OIIbITa CaMOCTOATCIBHOI'O IIOMCKA, aHajlu3a Hu 0T60pa I/IH(i)OpMaI_[I/II/I C HCIIOJIB30BAaHHUCM
Pa3JIMIHBIX UCTOYHUKOB U HOBBIX I/IHq)OpMaI_II/IOHHLIX TEXHOJOTHI AJIg PCIICHMA IMOCTABJICHHBIX 3a1aY,

- (opMupoBaHHe yMEHUH BOCHPHUHUMATbH, TepepadaThIBaTh U MPEABSBIATH HHPOPMALHUIO B CIOBECHOM,
00pa3Ho#l, CHMBOJIMYECKOH (opMax, aHAIM3UPOBATh U IepepabaThiBaTh MOJYYCHHYIO HMH(POPMALUIO B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH, BBIJIEIATH OCHOBHOE COJEpKAHUE IIPOYUTAHHOIO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTHUECKON W TUAJOTMYECKON peud , YMEHHS BBIpaXaTh CBOM MBICIM M CIIOCOOHOCTH
BBICITYIIIMBATh COOECEHMKA, TOHUMATh €r0 TOYKY 3pEHUs, MPU3HABATh MPABO JPYroro 4eloBeKa Ha WHOE
MHCHHE;

- OCBOCHHUC IIPpHECMOB HeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTyalUsdAX, OBJIAACHUC OSBPUCTUUYCCKUMHU MCECTOJAMH
pelieHus nmpooem;

- popmupoBaHue yMeHU paboTaTh B IPYIIIE C BBIMOIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIEH, IPEJICTABISTh U
OTCTauBaTh CBOM B3IJISAbl U YOSKIEHUS, BECTU JUCKYCCHIO

Ilpeomemnuvie pe3yromamuor:
- 3HAHHUA O IIpUPOAC BaXXHEUIITUX (I)I/ISI/I‘IGCKI/IX SIBIICHHUI OKpyXaromero Mupa MU IOHHMAHUC CMBICIIA

(1)I/ISI/I‘-ICCKI/IX 3aKOHOB, PaCKpPbIBAONINX CBA3b N3YUCHHBIX ﬂBJ’IGHI/IﬁQ

- YMEHUS TIOJIb30BaThCSI METOJAaMH HAyYHOTO HCCIEIOBAaHMS SIBJICHUN IMPHPOJBI, MPOBOANUTH HAOIIOICHHS,
TUTAHUPOBATH M BBITIOJIHSITH SKCIIEPUMEHTHI, 00pabaThIBaTh PE3yNIbTaThl H3MEPEHUH, IPEICTABIATH PE3YIbTATHI
M3MEPEeHUH C MOMOIIbI0 TaOmul, TpagukoB u (GopmMys, OOHAPYKUBATh 3aBUCHUMOCTH MEXIY (DHU3HUECKUMHU
SBJIGHUSIMU, OOBSCHATH IOJyYEHHBbIE PE3yJbTaThl U J€JaTh BBIBOJBI, OLIEHWBATh TI'PAaHUIBl MOTIPEIIHOCTEH
pe3ynbTaTOB U3MEPEHUMN;

- YMEHHS NPUMEHATh TEOPETUYECKHE 3HAHMUS MO (PU3MKE Ha NpaKTHKE, pemarh (U3MUecKue 3a7adu Ha
IIPUMEHEHHUE MTOTYYEHHBIX 3HAHMI;

- YMeHUsI M HaBBIKM NPUMEHATH IOJYYEHHbIE 3HAHUS JUISI OOBSICHEHMSI NMPUHIUIOB JEUCTBUS Ba)KHEHIINX
TEXHUYECKUX YCTPOMCTB, pEIICHUsS MPAKTHYECKUX 3a4ad ITOBCEJHEBHOM JKU3HH, PALMOHAIBHOIO
IIPUPOIONOIIB30BAHUS U OXPaHbl OKPYKAIOIIEH CpEbl;

- (opmupoBaHue yOeKJEHUS B 3aKOHOMEPHOW CBSA3M M [MO3HABAEMOCTHU SIBIEHUI MPUPObI, B OOBEKTUBHOCTU
Hay4HOI'O 3HaHUs, BBICOKOM [IEHHOCTH HAYKH B Pa3BUTUN MaTE€PUAIbHOW U JyXOBHOM KYJIbTYPBI JIFOJIEH;

- pPa3BUTHE TEOPETUYECKOrO MBIIUIEHUS HAa OCHOBE (POPMHpPOBAHUS YCTaHABIMBATh (HAKTHI, pa3IUyaTh
MIPUYMHBI U CJIEICTBUS, CTPOUTH MOJIEIH M BBIIBUTaTh TMIIOTE3bI, BBIBOJUTH U3 SKCIIEPUMEHTANIBHBIX (DAKTOB U
TEOPETUYECKUX MOojIeNiel (pU3nUecKre 3aKOHbI;

- KOMMYHHMKaTHUBHBIE YMEHHUS JIOKIJIJbIBATh O pe3yJbTaTaX CBOETO MCCIIEIOBaHUS, Y4aCTBOBATh B JIUCKYCCHH,
KpaTKO M TOYHO OTBEYaTh HA BOMPOCHI, HCIOJIb30BaTh CIPABOUYHYIO JHUTEpaTypy U IpPYrHe HCTOUYHUKH
nH(pOpMaLINH.

Konmponvno-usmepumenvHnovie Mmamepuauivl:
1. ®usuxka. Pabouas terpanp. 8 kiacce (aBrop T. A. XanHaHOBA).
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Pabouyas nporpamma 8 kiace

3. ®usuka. Pabouas Terpans. 8 kinacc (aBropsl: B. A. Kacesnos, B. @. JImutpuesa).

@usnka. Terpanp ans nadopatopHsix padot. 8 kinacce (aBropsl: H. B. @minonosuy, A. I'. Bockansn).
®usuka. Tectol. 8 kinace (aBrop H. . Ciiennea).

dusrka. CaMOCTOSITEbHBIC U KOHTPOJIbHBIC paboThl. 8 kiacc (aBTopsl: A. E. Mapow, E. A. Mapon).
dusnka. [Iugaktuaeckue Matepuansl. 8 kiace (aBTopsl: A. E. Mapon, E. A. Mapon).

®dusuka. Jlmarnoctuueckue padotsl. 8§ kiacc (aBTopel: B. B. [llaxmarosa, O. P. [lledep).

®usuka. COOpHHUK BOIIPOCOB U 3a1ad. 8 kiace (aBTopsl: A. E. Mapown, E. A. Mapos, C. B. I1o3oiickuii).

©NOUA®WN

®usnka. CoopHUK 3a1a4 o pusuke. 7-9 kimaccrl. (aBTop B.U.Jlykammuk).
10 ®dwusuka. COOpHUK BONPOCOB U 3a1a4. 7—9 kiaccel (aBTop A. B. [lepsimkun).

Cucmema ouenku

OueHka 0OTBETOB yYaluxcs

Omnenka «5» CTaBUTbCS B TOM Ciydae, €CIM Y4YallMiics MOKa3blBaeT BEpHOE MOHUMaHHE (U3NYECKOMN
CYIIHOCTH pPacCMaTpPHBACMBIX SBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHiA, a TaK >X€ IMPaBHIbHOE
omnpezneneHue (pU3NYECKUX BEIWYMH, UX €AMHUII U CIIOCOOOB M3MEPEHHS: MPABWIIBHO BBIOJIHACT YEPTEHKH,
CXEMBI U Tpa(hUKH; CTPOUT OTBET MO0 COOCTBEHHOMY ILJIaHY,
COIPOBOXKJAET paccKka3 COOCTBEHHBIMH IPHMEPAaMH, YMEET MPHMEHSTh 3HAHUS B HOBOW CHUTYyallMH IIPH
BBITIOJIHEHUH TPAKTUYECKUX 3a/aHUI; MOXKET YCTaHOBHUTH CBSI3b MEXIY H3y4aeMbIM W paHee H3YYCHHBIM
MaTepualioM 10 Kypcy (U3HKH, a TAKKE ¢ MaTepHaioM, YCBOCHHBIM IIPH U3yYSHUU PYTUX IPEIMETOB.

Onenka «4» CTaBUTHCS, €CIIM OTBET YUEHHKA yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM Ha OLEHKY 5, HO JjaH
0e3 UCIOIb30BaHUsl COOCTBEHHOTO TUIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs 3HAaHU B HOBOW CHUTyalnu, 6e3
UCIOJIb30BaHUS CBs3€ll C paHee HM3Y4YEHHBIM MaTepHajJoM M MaTepuajoM, YCBOEHHBIM IpU H3y4EHHUHU Ap.
IIPEMETOB: €CIM YYaIMHUCs JOMYCTUI OAHY OIIMOKY MM He Oojiee JBYX HEIOUYETOB M MOKET UX HCIIPaBUTh
CaMOCTOSITEJILHO WJIN C HEOOIBIION IOMOIBIO YUUTEIS.

OuneHka «3» CTaBUTHCS, €CIH YYAIIUKCS TMPABIWIIBHO MOHUMAeT (PU3NYECKYIO CYIIHOCTh pacCMaTpUBaEMbIX
SBJICHUA W 3aKOHOMEpPHOCTEH, HO B OTBETE MMEIOTCS OTJENbHbIE MPOOEIsl B YCBOGHMM BOIPOCOB Kypca
Gu3MKK, HE TMPEMATCTBYIONINE NalbHEHIIEMY YCBOCHHIO BOIPOCOB IPOrPAaMMHOTO MaTepuaia: yMeeT
IPUMEHATh IMOJYyYEHHbIE 3HAHUS IPH PELICHUH MPOCTHIX 3a/ady C HCHOJIb30BaHUEM TOTOBBIX (OpMYI, HO
3aTpyJHSETCS] MPU PELICHUH 3a/a4, TPeOYIOUIMX MpeoOpa3oBaHUs HEKOTOPBIX (OpMyJ, TOMYCTHI HE Oosee
OJTHOM TPyOOif OIITMOKHU U JBYX HENOUYETOB, HE Oosiee OqHON rpyOo U O HOM HerpyOoi ommbku, He Oonee 2-3
HerpyObIX OIINOOK, OAHON HErpyOoi OMIMOKU U TPEX HETOUETOB; TOMYCTUI 4-5 HEAOUYETOB.

OHeHKa «2» CTaBHUTCA, €CIIN y‘I&HIPIfICfI HE OBJIaJAC]I OCHOBHBIMH 3HAHUAMU U YMCHUAMH B COOTBCTCTBUU C
Tpe6OBaHI/I${MI/I MporpaMmsl U JOIYyCTHUII 0oJIbIIIe OMHUOOK U HC,ZLO‘{éTOB (%1 HeO6XO,Z[I/IMO AJIs1 OIICHKHU «3».

OneHKa KOHTPOJLHLIX padoT

Ouenka «5» craBuTcs 3a paboTy, BBIOJHEHHYIO MOJHOCTBIO 0€3 OIIMOOK U HEJOUYETOB.

Ouenka «4» cTaBUTCA 3a pabOTY BHIIIOJHEHHYIO MOJHOCTHIO, HO IIPU HAJIM4YKU B HEll He OoJiee 0JJHOM rpy0Ooit
Y OJTHOM HerpyOoii oMOKH U OJHOTO HeJlou€Ta, He Oosee TPEX HeT0UETOB.

Ouenka «3» CTaBUTCA, €CIM YYEHUK MPAaBUIBHO BBINOJHUI HE MeHee 2/3 Bceil paboThl WM AOMYCTUI HE
Oonee omHOI rpyOol OmMMOKK M.JABYX HENOu€TOB, HEe Ooyee OAHON rpyOoi OmMOKM M OJHOM Herpyooin
omnOKu, He Oosiee TpexX HerpyObIX OMMOOK, OJHON HEerpyOooN OmMOKM M Tpex HeA0YETOB, IPU HAIUYUHU
4 - 5 HenouéToB.

OneHka «2» CTaBUTCS, €CIIM YHUCIIO OIMIMOOK U HET0UYETOB MPEBBICUIIO HOPMY ISl OLIEHKHU 3 WJIM MPaBUIBHO
BBINOJIHEHO MeHee 2/3 Bcel paboThl.
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Pabouyas nporpamma 8 kiace

O1neHKa Ja0opaTOPHbBIX PA00T

OneHka «5» CTaBUTCS, €CITU yUYAIIHIACS BBIOJIHIET paboTy B TIOJTHOM 00beMe ¢ COOTI0ICHIEM HEOOXOMMOMN
MOCJICIOBATEIbHOCTH TIPOBENICHHSI OINBITOB M HW3MEPEHUH; CaMOCTOATENbHO W PAIMOHAIBHO MOHTHUPYET
HE00X0MMOE 000PYIOBAaHUE, BCE OIMbBITHI MPOBOAMUT B YCIOBUSAX U PEKHUMaX, 00CCICUUBAIOIINX MOTYUCHHE
NPaBUIBHBIX PE3YJIBTaTOB M BBIBOJOB; cOONIONaeT TpeOOBaHMs MpPaBWI OE30MAaCHOCTH TPyIa; B OTUETE
NPaBUIbHO M aKKypaTHO BBIMOJIHSAET BCE 3allUCH, TAOJIUIbI, PUCYHKH, YEPTEKH, TrpaduKu, BBHIYUCICHUS;
MPABUJIHLHO BBIMOJHICT aHAIIN3 TIOTPEITHOCTEH.

Onenka «4» CTaBUTCS, €CJIM BBIMOJHEHBI TPEOOBaHMS K OLICHKE «5» , HO OBUIO JOMYIIEHO JABa - TPH
Heqo4ueTa, He 0oJiee 0JTHON HerpyOoi OIMOKU M OJTHOTO HEJ0uETa.

Onenka «3» CTaBUTCS, e€ciM pabOTa BBIIOJHEHA HE TOJHOCTBIO, HO OOBEM BBIIOJHCHHOW YacTh
TaKOB, IIO3BOJISICT IOJNyYUTh IPABHIBHBIC PE3YJIbTaThl M BBIBOJBI: €CIM B XOJC NMPOBEICHHS OIBITA U
MU3MEPEHUH ObLTH TOMYIIECHBI OLTHOKH.

Onenka «2» CTaBUTCS, eciu paboTa BBHINOJIHEHA HE TMOJHOCTBIO W 00BEM BBIIIOJHEHHOW YacTH
pabOThI HE MO3BOJISET C/EIaTh MPABUIBHBIX BBIBOJOB: CCJIH OIBITHI, H3MEPEHUS, BBIYUCIICHUS, HAOIIOACHUS
MIPOU3BOJIMIIMCH HETIPABIIIBHO.

Bo ecex Cy4asix OoyenKa CHuscaemcs, eciu Y4€eHuK He cobnooan mpe606aHu;1 npaeu bezonacrocmu epyda.

Ilepeuens omuook:
I'pyovle outudKu

1. He3nanue ompeneneHuil OCHOBHBIX TIOHATUH, 3aKOHOB, MpaBWI, TMOJOXKEHUH Teopuu, (opmy,
OOMICTIPUHSATHIX CUMBOJIOB, 0003HAYCHUS (PU3NICCKUX BEITUYHH, CIMHUAIY H3MEPCHUSL.

2. HeymeHnue BBIIENATH B OTBETE IJIABHOE.

3. Heymenue nmpuMeHSITh 3HAHUS JIJIS PEIICHUS 331324 U OOBSICHECHUS (DU3MYECKUX SIBJICHUH; HETIPABUIHHO
chopMyITUPOBAHHBIE BOMPOCHI, 33aJaHUSl WM HEBEPHbIE OOBICHEHHs] XOJa HMX pPEIICHHUs, HE3HaHUE
MPUEMOB PpEIIEHUs 3a/lay, aHaJOTUYHBIX paHee pPEIICHHbIM B KJacce; OIIMOKH, IMOKa3bIBAIOIINE
HEMPaBUIIbHOE TOHUMaHUE YCIOBUS 33/1a4d WIM HENPABWIBHOE UCTOJIKOBAHUE PEILICHHUS.

Heymenue untath U CTpOUTh rpaKy M NPUHIUITHAIBHBIE CXEMBI

Heymenune noaroroButs kK paboTe yCTAaHOBKY WM J1abopaTopHOe 000pyIOBaHHE, MPOBECTH OIIBIT,
He00XO0IMMBIE pacyeThl WIIM UCIIOJIb30BATh MOJIyYEHHBIE JaHHbBIE JJIS1 BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K J1a00OpaTOpHOMY OOOPYAOBAHHUIO U U3MEPUTEIBHBIM TpUOOpaMm.

o s

~

Heymenue onpenenuts NoKa3aHus U3MEPUTEIILHOTO IpUOOpa.
8. Hapymenue TpeboBaHu mpaBmI 6€30MACHOTO TPY/AA MPH BHIITOJHEHUH SKCIIEPUMEHTA.

Hezpyovie omuodoxu

1. Herounoctu ¢GoOpMyIHPOBOK, OINpeAeNeHUl, 3aKOHOB, TEOpPUW, BBI3BAHHBIX HEMOJHOTONH OTBETa
OCHOBHBIX IPHU3HAKOB OMNpeaeasieMoro mnoHATHs. OmuOKM, BbI3BaHHbIE HECOOIIOJIEHUEM YCIIOBHMA
MIPOBEACHUS OIBITA WU U3MEPEHUN.

2. OmmOKHU B YCIOBHBIX O0O3HAYEHMSX Ha MPUHIMITMAIBHBIX CXeMaxX, HETOYHOCTU YepTexe, rpaduKos,

CXEM.

[Iponyck iy HETOYHOE HAMCAHWE HAMMEHOBAHUH €IMHULl PU3UUECKUX BETHYHUH.

4. HepanuoHanbHBIN BEIOOP X0/1a PELICHUS.

w

Heoouemut
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Pabouyas nporpamma 8 kiace

o~ w

HepanuonansHueie

3aliucu

pu

npeoOpa3oBaHUi U PEIICHHS 33/1a4.
ApudmeTrdeckne OMMUOKKA B BBIYHCICHUSX, €CIIM 3TH OIMMOKH TPyOO HE HCKAXAIT PealbHOCTh

IIOJIYYCHHOI'O pE€3yJjibTaTa.

BBIYUCICHUAX,

OTnenbHbBIE TOTPEUIHOCTH B (POPMYIIMPOBKE BOIPOCA MIIM OTBETA.
HeOpesxHoe BBITIOJIHEHHE 3alicei, YepTexkeH, CXeM, rpapuKoB.
Opdorpaduueckre n MyHKTyalIMOHHBIE OUTHOKH

I'padpuk peanuzayuu padouei npozpammsl no guzuxe 8 Knacca

HEpaluOHAJIbHbBIC

IIPUEMBI

BBIYHCIICHUI,

B Tom unciie Ha IMpumepHoe
Bcer KOJIMYECTBO
Ne JlaTa
HanmenoBanue | o CaMoOCTOSITeIbH
n/ Ypok | Jlabopatopusl | KoHTposibHble | KOHTP.pad
pa3iesioB M TEM | 4aco bIX paoor,
1| " e padoThbl padoThI oT
B TeCTOB, 324€TOB
yyauuxcst
19 3 2
Nel
«CpaBHeHUE
KOJIMYECTB
Nel mo Teme
TEIJIOTHl  TIPU
«TennoBeie
CMEIIMBaHUU
. | SIBICHUS.
BOABl  pa3HOU
TEeMIEpPaTypHl.
»
TermoBbie Ne2
1 24 No2 mo Teme 5
SIBIICHUS «3mepenue
. «M3meHeHue
yIeTbHOM
arperaTHbIxX
TETJIOEMKOCTH .
COCTOSIHU I
TBEPJIOTO
BEILIECTBA»
TENa.».
Ne3
«M3mepenne
OTHOCHUTENEHO
W BJIAXHOCTH
BO3/IyXa.»
21 5 2
Ned4  «COopka
anektpudeckoit | Ne3 mo Teme
1 (S20051 U | «DNEKTpUYECK
DNeKTpUYECcKue o
2 28 nU3MepeHue un TOK. 7
SIBJICHHSI
cuibl Toka B ee | CoenmHeHne
Pa3IUYHBIX MIPOBOJIHUKOB.»
Y9aCTKaX»
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Pabouyas nporpamma 8 kiace

Ne5
«M3mepenue
HaIpsKEHUS
Ha DPa3Iu4HbIX
y4acTKax
3JIEKTPUYECKON
LETIN.»

Ne4 o Teme
«Pabora u
MOIIIHOCTD
TOKA.
Konpaencaropsi
»

Ne6
«PerynupoBan
ue CWIbl TOKa
peocTaToM»

Ne7
«Omnpenenenue
COINPOTUBIICHU
s MPOBOAHHUKA
Ipyu  MOMOUIA
amrepMeTpa u
BOJIbTMETPA»

Neg
«Omnpenenenue
MOIIIHOCTH |
paboThI TOKA B
BJIEKTPUYECKON
JIaMIIe»

DIIeKTPOMarHuTH
bI€ SIBIICHUS

2

Ne9  «Cohopka
3JEKTPOMAarHu
Ta u
HCIIBITAHUE €T0
JNIEUCTBUS

NelO
«M3yuenue
ANEKTPUYECKOT
0  JBUTaTens
MTOCTOSTHHOTO
TOKa (Ha
MOJIEITH )»

CBeTOBBIE
SIBJICHUS

10

1

Nell
«Ilonyuenne
M300paKeHUs
pH  TIOMOIIH
JIMH3BD»

Ne5 1o Teme
«OnTuueckue
SIBJICHUS
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Pabouyas nporpamma 8 kiace

| Uroro |68u [52 |11 |5 | 16

Yueono — memoouueckuii Komniaexkm

IIporpamma kypca ¢pusuku niaa 7—9 xKiaaccoB oOpasosa-
TeNbHBIX opranusanuit (aBropsl H. B. ®unonosnu, E. M. I'yTHUK)

YMRK «®usuxa. 8 kxace»

1. dusukra. 8 Kaacc. YueOHUK (aBTOp A. B. IlepvluiKuH).

2. ®dusuka. Pabouas rerpans. 8 kaacc (aBrop T. A. XanHaHO8a).

3. ®usuka. Pabouasa Tterpaab. 8 Kiaacc (aBTopwl: B. A. Kacwvs-
Ho8, B. @. [Imumpuesa).

4. Pusuka. Terpaas mi1a g1adopaToOpHBIX pador. 8 Kiaacc (aBTO-
pei: H. B. Qunonosuu, A. I. BockaHsaH).
5. dusuka. Meroguueckoe nmocodue. 8 knacc (aBrop H. B. Du-
JIOHOBUY).
6. @usuka. Tecrtrl. 8 Kinacc (aBrop H. H. Crennesa).
7. ®dusuka. CamocToATeIbHBIE U KOHTPOJIbHBEIE pa0OTEL. 8 KJlacc
(aBTOpHL: A. E. Mapon, E. A. MapoH).
8. ®usuka. [IumakTudeckwe MarTepHajbl. 8 Kjacc (aBTOPHI:
A. E. Mapon, E. A. MapoH).
9. dusuka. [[marHocrtmueckme paboTel. 8 KJacc (aBTOPHI:
B. B. IlTaxmamosa, O. P. IIlegep).
10. ®Pusurka. COOpHMK BOIIPOCOB H 3ajad. 8 KJacc (aBTOPEHI:
A. E. Mapon, E. A. Mapon, C. B. IlozoiicKkuii).
11. DnexTporHaa Gpopma yueOHHUKA.
12. Jlykammk B.M. Coopuuk 3anau o ¢usuke. 7-9 kmaccel. — M.; [IpocBemenue, 2007.
13. ®uzuka. CO0pHUK BONPOCOB M 3a1a4d. 7—9 kiaccsl (aBTop A. B. IlepbimikuH).

DJICKTPOHHBIE Y4eOHbIe H3IaHHUSA:
1. ®wusuka. bubnauoreka HarmaaHbIX mocobuit. 7—11 kmaccsl (mox penakiuent H. K. Xannanosa).
2. JlaboparopHble paboThI O GU3UKeE. 7 Kiacc (BUpTyalibHas pusnueckas sadbopaTopus).

Cooeporcanue mamepuana KOMnieKma noiHocmvlo coomeemcmeyem Ilpumeproti npoepamme no
@uzuke ochosHo20 0bwe2o 0bpazosanus, 00a3amenbHOMY MUHUMYMY cooepicanus. Komniexm pekomenoosan

Munucmepcmeom obpazoeanus PD

Konmponvrho — usmepumenbuvie mamepudaivl, HANPAaeieHHble HaA U3V4YeHUe YDOBHS.

e 3HAHUH OCHOB (pM3MKM (MOHOJOTMUYECKHUN OTBET, SKCIPECC — ONPOC, (PPOHTANBHBIA ONPOC, TECTOBBIN
OTIPOC, HAITMCAHUE U 3alllUTa COOOILICHN MO 33aJJaHHOM TeMe, 00BsICHEHUE SKCIIEPUMEHTA)

® NPUOOpPETEeHHbIX HABBIKOB CAMOCTOATENBHOM M NPaKTUYECKOH AEATeNbHOCTH ydamuxcs (B Xoje
BBINOJIHEHHS Ta0OPAaTOPHBIX PabOT U peleHHs 3a/1a4)

¢ Pa3BUTBIX CBOMCTB JIMYHOCTH: TBOPYCCKUX CHOCO6HOCTCﬁ, HHTCpECa K H3YUCHUIO (I)I/I3I/IKI/I,
CaMOCTOATCIIBHOCTU, KOMMYHUKATUBHOCTU, KPUTHUIHOCTH, pe(bJ'ICKCI/II/I.

Hcnonvzyemble mexnuueckue cpeocmea
e [lepcoHanbHBII KOMIBIOTED
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Pabouyas nporpamma 8 kiace
e  MynbTUMEIUITHBINA TPOCKTOP
Hcnonvzyemple mexunonozuu: 310pOBbecOCpPEKEHUS, TPOOIEMHOTO 00yUYeHHS, NIEIarOruKa COTPYJHHYECTBA,

PasBUTHS HCCIIEIOBATCILCKUX HABBIKOB, AH(PPEPEHIINPOBAHHOIO MOAX0/1a B O0YYCHUH Pa3BUTHS TBOPUECKUX
crrocooHocTen

Oobpazosamenvusle Oucku
VY4eOHbIe JEMOHCTPAIIUU 110 BCEMY KypCY (GM3UKH OCHOBHOM IIKOJIBI ¢ MOAPOOHBIME KOoMMeHTapusmMu. DVD
muck.6 UMI] Apcenan oopazoBanus, 2012
Ilpezenmayuu, co3gaHHBIE y4YUTelleM W JETbMH B IIpollecce OOpa3oBaTEIBLHOrO IMpolecca MO KaKIon
M3y4aeMou Teme
Komnnexm gusuueckoeo I'MA obopydosarnus 0ns nposedeHus 1abopamopHvix pabom
Tabauywvl
Qoo3nauenus, cOKpauwieHus
K3C KUM I'MA — Ko/pl 2JIEMEHTOB COAEPKAHUS KOHTPOJILHO U3MEPUTENbHBIX MaTepuainos I MA
KITY KUM I'MA — koz1bl IpOBEPsIEMBIX YMEHHUM KOHTPOJIBHO — U3MEPUTEIbHBIX MaTtepuanos ' A
JI. — Jlykammk B.W. CoopHuk 3a1a4 1o ¢pusuke. 7-9 kmaccel. — M.: [Ipocsemmenne, 2007
KHUM I'. - I'pomueBa O.1. KouTponbpHbie 1 caMOCTOSATENbHBIE paObOTHI 10 (pusuke 8 kiacc: Kk yueOHuky A.B.
[lepoimkuna. ®usuka. 8 kinace. —M.: U3narenbctBo «Ox3amen» 2013

OBOPYJAOBAHME, UCIIOJIB3YEMOE IIPU BbBINNIOJTHEHUSAN JIABOPATOPHbBIX PABOT 110
PU3UKE
(COI'JTACHO MHCTPYKTUBHO-METOJJUYECKOMY ITMCbMY)

Tembl 1a6opaTOpHBIX padoT Heo0xonmMpblii MUHEMYM

(B pacuere 1 KOMILUIEKT Ha 2 yeJl.)
CpaBHenue koauuectBa TerioTel mpu | - Kamopumerp —1 - Mensypka—1 - Tepmomerp —1
CMEIINBAaHUH BOJBI pa3Hoii | - CtakaH c ropsiueit Bogoi —1 - CrakaH ¢ XOJ0AHOW BOJIOHN —
TEMIIEPATYPBL. 1
W3mepeHnue ynenbHOM TeIuioeMKOCTH | - Mertaniauueckoe Teno Ha HUTH -1 - Kanmopumerp -1
TBEPJOTO TeJA. - CTakaH ¢ X0JI0/1HO# BoJoH -1 - Becsl, pa3Hosec -1

- Cocyn ¢ ropstueit Bogoi -1 - Tepmomertp -1
W3mepenne OTHOCUTENBHOW BIaXHOCTH | - Tepmomertp -1 - Kycouek BatsI -1
BO3/yXa. - CrakaH c Bojoii -1 - [lcuxpomerpuueckas Tabnuna -1

COopka  snexktpuyecko  uenu  u | - Ucrounuk nuranus (4,5 B) -1 - Amnepmerp -1 - Kitrou -1

U3MEpPEHUE CUJIBI TOKA B €€ PA3JIMYHBIX | © OJIEKTpUYecKass Jjammnouka -1 - CoequHUTENbHBIE
y4acTKax. nposoja -1
W3mepenue HanpspkeHus: Ha paszianuHbiX | -Vctounuk nurtanus (4,5 B) -1 - Kirou -1+ Amnepmerp -1
Y4aCTKaX 3JIEKTPUYECKON LEIN. Bonst™merp -1
- JIBe nmammouku Ha mopacraBke -1 CoenuHuTENBHBIE
npoBoja -1
PerynupoBaHue criibl TOKa peOCTaTOM. - Ucrounuk nuranus (4,5 B) -1 - Peocrar -1
- Amnepmerp -1 - Kimrou -1 - CoennHMTENBHBIE TPOBOJIA
-1
N3mepenune conpotusnenus | Uctounuk nuranus (4,5 B) -1 - Peocrar -1+ Bonst™merp -1-
MIPOBOJIHUKA TpU HOMoIM amnepmerpa | Pesucrop -1
W BOJIBTMETPA. Kirou -1 - Ammepmetp -1 - CoenuHuUTENbHBIE TPOBOAA -1

W3mepenne momHuocT U paboTsl Toka B | - Mcrounuk nuranus (4,5 B) -1 - Peocrar -1 - Kirou -1
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Pabouyas nporpamma 8 kiace

AJIEKTPUYECKOM JIaMIIe.

Amnepmerp — 1 CoennHUTENbHbBIE
nposoja -1

- DJeKTpUYecKas jJamia Ha mojcraBke -1

Boaprmerp -1:

COopka »JIEKTpOMAarHUTa W HCIBITAHUE
€ro IeUCTBUS.

- Ucrounuk nuranus (4,5 B) -1 Peocrar -1- Kutou -1
- CoeqrHUTENBHBIC TTPOBOJIA -1+ MarauTHas cTpenka -1
- Jleranu muis cOOpKH AIeKTpoMaruura -1

- Mognens anektpoasurates -1+ Peocrar -1- Koy -1
- Uctounuk nuranus (4,5 B) -1+ CoennHutenbHble IPOBOJA

N3yuenne  paboOTBl  AIEKTPUUYECKOTO
ABUTATCIIsl ITIOCTOAHHOI'O TOKA.

-1
N3yuenne  um300pakeHHs, JTaBaeMOTO
JIMH30M.

1

- CoOuparomias jmH3a -1+ Dkpan -1+ Knrog -1
- Jlammouka Ha noactaBke -1 JIluneiika -1
‘Uctounuk nutanus (4,5 B) -1- CoennHUTENIBHBIC TTPOBOJIA -

IMPHJIOKEHUA K ITIPOTPAMME

8 knacc (70 y, 2 4 B Hepenio)

OcHoBHoOe copepxaHue

OcHoBHBIE BMALI Y4eOHON AEATENLHOCTH

Tennoeble ABneHua (23 4)

Tennoroe aemxenne. OcobeHHOCTH IBHKEHHUA
moneryJs. CB2bs TeMOepaTypEI TeJla U CKOPOCTH
IBVXKEHHUSA €T0 MONeKyN. [[BHXeHWe MOJIeKYJI

B razax, JKHJKOCTAX M TBepAHLIX Tenax. [Ipepamte-
HUe DHEePTUH Tejla B MeXaHHUeCKHX IIPoIeccax.
BHYTpeHHAA SHEPTHUA Teja. ¥ BeIUUYeHHe BHYTPEeH-
Hell PJHEPTUH TeJla MyTeM COBepIlleHuA paboTeI HAJ
HUM WUJIH ee YMeHbIIeHHWe IIDH COBEPIIeHHUU padoThI
TexoMm. M3aMeHeHUe BHYTPeHHEH SHePruu Teja
myTeM TelLonepenadn. TenmonporogHocTs. Pazmu-
JHe TeIJIONPOBOJHOCTEH PA3IMUHLIX BEIeCTB.
KoHBeKIIHA B :KUIKOCTAX H razax. ObbacHeHHe
KOHBeKIuH. [lepenaua sHePruH HITYIeHUEM.
OcobGeHHOCTH BHJIOB TeILIONEepeSadn.

KomuuecTBo TemnoTel. ETMHHUNEI KOJIHYECTRBA TEILIO-
TEI. YIeJIBHAA TEIJIOEMKOCTE BelllecTBa. Popmyna
Id pacdyeTa KOJHYeCTBA TeIlJIOTEI, Heo0XO0IHMOTO
LA HATpeBaHUA Tejia MJIH BLIENAeMOro HM IpH
OXJIAMKAEHUHU. YCTPOICTBO U IPUMeHEeHHEe KaJIOpH-
MeTpa.

TonaHueo Kayk HCTOUHHUK SHEPruH. YAelbHAadA TeILIoTa
CTOpAHHA TOMNIWBa. PopMyJia AJIA pacueTa KoJlHde-
CTEA TEIJIOTEI, BEIAEIAEMOr0 IPU CTOPAHWH TOILIH-
Ba. 3aK0H COXPaHeHHA MeXaHHUYeCKOH SHepruH.

— PaznwuaThk TeIIOBEIe ABJIEHWA, ATPETaTHEIE COCTO-
AHWSA BEIecTBa;

— AHAITM3WPOBATL 3ABMCHUMOCTE TEeMIEDATYPEI TeJla
OT CKOPOCTH JBHUIKEHUA €T0 MOJEKYJ, TAOJIUIHEIe
IaHHEIe, Pa(UK IJIABJIEHUSA W OTBEDIEBAHUSA;

— HaOJNIOATH U UCCIEIOBATE IpPEeBpalleHre SHepP-
THHU Tella B MEXAHUYECKUX MPOIECccax;

— IPHUBOAHUTE NIPUMeEPHI: IPEBPAIeHUA SHEPTIHH
IpH TIOABEMe Tella U IPHU ero najeHuH, MexXxaHude-
CKOIl 9HEPTHH BO BHYTPEHHIOKW; U3MEHEHHUA BHY-
TpeHHel 5HEPrHH Tejla IYTeM COBeDIIEHUA paboThI
U TeIlIoNepefavyH; TelIonepeJadyyd MyTeM TeILio-
TPOBOJHOCTH, KOHBEKIIHH U U3JIYIeHUA; IPUMEHE-
HHUA HA TPAKTHKe 3HAHWH 0 PASIUYHOHA TEIJIOEeM-
KOCTH BeIlleCTB; SKOJIOTHYECKH YHCTOTO TOILIHEA;
TOATBEPIKAAIINE 3AK0H COXPAHEHHA MEeXaHUUe-
CKOIl 9HEPTHH; ATPETATHBIX COCTOAHHH BEIlecTBa;
ABJIEHWI IPHPOJLI, KOTODEIE OO0 BLACHAIOTCA KOH-
IeHcalyell napa; HCIOJIL30BAHUA SHEPTHUH, BhIJe-
JIAeMOH IpH KOHJAEHCAITUH BONAHOTO IIAapa; BIAA-
HHUSA BIAXKHOCTH BO3yXA B OBITY U JeATEJILHOCTH
gyenoeeKa; npuMmeHeHua [IBC Ha npaKkTHEe;
TIpPHMeHEHUA MapoBOil TYPOMHEI B TEXHHUKE;
IPOIECCOR IIABIEHHA U KPUCTAJLIHIATHA
BEII[ECTE;
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Pabouyas nporpamma 8 kiace

OcHoBHOE coaepxaHue

OcHoBHble BUALI Y4e6HON AeATeNLHOCTH

IIpeBpaineHHe MeXaHHYeCKOH 9HepPIrHH BO BHYT-
perHO0. [IpeBpamesne BEHYTPeHHEH 5HEPrUn

B MexaHHYecKyio. CoxpaHeHUe 3HEePIHH B TEILIOBBIX
mpoleccax. 3aK0OH COXPaHeHHsd W IIpeBpalleHu A
DHEPTHH B IPHUPOJE.

ArperaTHble COCTOAHUA BelllecTBa. KpHucrannude-
ckue Tena. [lnaenenne u orBepreranune. Temnepary-
pa miasneHudA. 'paHK NiiaBleHUA W OTBEpJeBaHHUA
KPHCTAJIMYECKUX TeJl. YJeJbHadA TeIIOoTa IJIABJIe-
HHAA. O0bACHeHHe NPOIeCCOB IIJIaBJIeHAA U OTBeple-
BaHWA HA OCHOBE 3HAHWII 0 MOJIEKYJIAPHOM CTpOe-
HHHU BelllecTBa. PopMysa A pacdeTa KOJHYECTBa
TEeNJIOTHI, HEODOXOAUMOrO AN IJIaBJIeHHA Teja HIH
BELeIAOINEerocHa IPH ero KPUCTALIH3aAHH.
ITapoobpasoBarue u ucnapeane. CkopocThs Helape-
HuA. HacrlmenHEIA U HeHacHINeHHEIH nap. Korgen-
canua napa. Oco0eHHOCTH NpOIEeCcCOB HCIApeHHUA

u KoHJeHcanun. ITornomeHre sHEPTHH IIPH HCIIaApe-
HHU KUJKOCTH H BBIJIeJieHHe ee IPH KOH/JeHcallHu
napa. IIponecc kunesuns. IlocToAHECTBO TeMnepary-
PEI IPH KHNEHHH B OTKPBEITOM cocyAe. PHaHUecKHl
CMBICJI YJIeJIBHOH TEeILJIOThl 1apoo0pa3oBaHUA W KOH-
IeHcanuu. BraskHocTs Bozayxa. Touka pocwl. Croco-
OBl OIIpeJielIeHUA BJIasKHOCTH BO3AyXa. 'HrpoMeTpHI:
KOHJIeHCAITMOHHEIN U BoJiocHOH. ITcmxpomeTp.

— 00'BbACHATH: H3MEeHeHHe BHYTPEHHEH sHEepTHU
Teja, KOrga HAJ HUM COBEPIIAKOT PADOTY HIIH TeJo
coBepmiaeT padoTy; TeILIOBEIEe ABJIEHHA HA OCHOBE
MOJIEKYJIAPHO-KHHETHYECKOH TeOpHH; (hU3HIeCKHH
CMEICJI: VAeNbHOH TeIJIOEMKOCTH BeIlleCcTBa, YIelb-
HOH TeIIOTHI CTOPAHHA TONJIHBA, YIEIHHON TEIIOTHL
mapoo6pazoBaHuA; Pe3yJIbTATEI SKCIEPHUMEeHTA;
TPOIIECCHl IIABJIEHUAA U OTBEDAEBAHUA Tella HA OCHO-
Be MOJIEKYJIAPHO-KHHETHYECKHX IpPeCTABIeHHI;
0CODEHHOCTH MOJEKYIADHOI'O CTDOEHUA Ta30B,
SKHULKOCTEIl U TBePAEBIX TeJ; MOHMKEeHHEe TEMIEPATY-
PHL KAJAKOCTH OPH HCIIApeHHHN; NIPUHINUI paboThl

u ycrpoiicteo I[IBC;

— SKoJorHYecKHre IIpobieMsl Henoakszoeanusa JIBC
¥ IYTH UX PelIeHUA; YCTPOHCTBO U NPHUHITUT pabdo-
TEI TApPOBOil TYPOHUHEL;

— KJIacCH(hHUIHMPOBATE: BAJEI TOILIUEA IO KOJIHWUe-
CTBY TeILTOTEI, BEIIEJIA€MOIl IPH CrOPaHUN; NpHGOo-
DPHL JJIA U3MeDeHHUA BIAXHOCTH BO3YXA;

— MEePeYHCcIATh CIOCO0El M3MeHEeHUA BHYTPEeHHeH
SHEPrHH;

— IIPOBOAUTH ONLITHI 10 NU3MEHEHWIO BHYTPEHHEH
SHEPruu;

— IPOBOAUTH HCCIENOBATENBCKUHN SKCIIEPUMEHT

TI0 TENJIOMIPOBOAHOCTH PA3JMUYHEIX BEIlECTR;

Pabora rasa u nmapa Ipu pacuiipeHUH. TeloBrle
neurarenu. [IppMeHeHNe 3aK0HA COXpPAaHEHHSA

H OpeBpallleHHA 5HepPrHH B TellJIOBBEIX JBHraTelAX.
YeTpoicTBO M IPUHITAN NeMCTBHA ABUTATENA BHY-
TpeHHero croparuda ([IBC). dxonoruueckue npobie-
MBI IpHu ucnoaszoeanuu [IBC. VerpoiicTBo U npuH-
nun gelicTeua napoeoil TypOueRl. KIII Tennororo
IBHTaTeJNA.

Konmpoavible pabombl
no TeMe «TelJOBEIe ABJIEHHA»;
o TeMe « ArperaTHble COCTOAHUA BelllecTBa».

JlabopamopHbie pabomut

1. OnpepneneHHe KOJIWYECTBA TeILIOTEI IPH CMEeIIH-
BaHWH BOAHB!I pa3HOH TeMIepaTyphl.

2. Onpenenenne yaelbHOH TEIJIOEMKOCTH TBEDPLOTO
Tesa.

3. OnpejeneHre OTHOCUTENLHOH BIAXKHOCTH BO3-
oyxa.

Temwvr npoexmos

«TennoeMKOCTE BelllecTB, HIH KaK cBApHATE AUNO

B OyMaskHOI KacTproJe», « Hecropaemasa Oymarkka,
unu Harpesanue B oTHe MeJHOH IPOBOJIOKH, 0OMoO-
TaHHON OyMarKHOH moJsiockoii», «TemroBrle gBUraTe-
nu, unu McenenopaHne NPHHIIUIA AeficTBUA TeILIO-
BOI MAallliHBLI Ha MIPAMEpe OIbITa ¢ AHUJIHHOM U BO-
Iof B cTakaHe», « BUABI Tennmonepenadu B OLITY

0 U3YYEeHUIO ILIABJIEeHUHA, HCIIADEHUA W KOHJeHCcA-
IHH, KHIeHHd BOJLI;

— cpaBHHEBATE BHAEI Temonepenaun; KIIIl paznug-
HBIX MAINIHWH 1 MEXAHU3MOE;

— YCTAHABJIWBATE 3aBUCHMOCTL MEMKIY MACCOH Tesaa
¥ KOJUYEeCTBOM TEILJIOTHI; 3aBHCHMOCTE IIpPOIlecca
IJIaBJIeHUA OT TeMIepaTypLl Tela;

— PACCYHUTBLIBATH KOJMHUYECTBO TEILIOTHI, HeOOX0MH-
MOe I HATPEBAHUA TeJla HJIH BBIAeJIAeMOe UM TIDH
OXJIAXKeHUH, BEIJIENIAI0INeecs TP KPUCTAJLIH3A-
IIUH, He0OXOAUMOEe AJA IIpeBpallleHuA B Iap KHIKO-
CTH J1000H Macchl;

— IPHMEHATH 3HAHUSA K PEIIeHUI0 3a/Ja4;

— OIpeJeNiATh U CPABHUEBATEL KOJIHUYECTBO TEILJIOTEHI,
OTJaHHOEe ropAYell BOJOH U IIOJYYeHHOE XOJOJHOH
mpH TengoobMeHe;

— ONpeNeNATh YAEIbHYIO TEILIOEMKOCTE BEIecTBA U
CPABHUBATE ee ¢ TAOJIWMUYHEIM 3HAUEHHEM;

— H3MepATH BJIAKHOCTE BO3AVXA;

— MOpPeACTABIATH PE3VJIbLTATHI OTBITOB B BUIe Tad-
JIMIT;

— aHATW3WPOBATH IPHUYWHEI IOTDENTHOCTEH Hame-
PeHHI;

— paboTaThk B TPyIIIE;

— BREICTYHATE C JOKJIAJAME, JEMOHCTPHPOBATE IIpe-
3eHTAIAHT
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OcHoBHOe copepxaHue

OcHoBHble BMAbI y4ebHON AeATeNBHOCTH

U TeXHHKe (aBHANWH, KOcMoce, Meaunuue)», «Ilo-
YyeMy OHO Bce aJleKTpH3yeTcd, uiau Mcenenopanue
ABJIEHUH 3ITeKTPUZATITHN TeJ»

InexkTpuyeckue aBneHusa (29 )

drekTpHU3anua Ted. [[Ba poia aMeKTPHUECKUX
3apAanoB. BzanMopelicTBHe OJHOMMEHHO U PA3HO-
UMEeHHO 3apAXKeHHBIX TeJl. ¥YCTPOHCTRBO 3JIeKTPOCKO-
na. lloeaTtua o0 saaekTpudecKkoM noje. Ilone Kak
ocoOBIll BUA MaTepHuH. [[eTHMOCTE 3IEKTPHUECKOTO
3apAana. JJIeKTPOH — YACTHIA ¢ HAUMEHBIITHM
BIEeKTPUYECKHUM 3apaaoM. EfUHHIA 2JIeKTPHYeCKOT0
zapaga. Crpoerne aroma. CTpoeHHe Aapa aToMa.
Heiitponsl. [Ipororsl. Mogesnu aToMoB BOAOpOAa,
renus, TaTusa. NoHEI.

Ob6bacHeHWe HA OCHOBe 3HAHUIH O CTPOEHHUH aToMa
3JIeKTPHU3AIUU TeJl IPH COIPHUKOCHOBEHHH, Iepeja-
Ue YacTH 3JeKTPHUYeCKOTO 3apAla OT OJHOTO Tela

K IPYroMy. 3aKOH COXPaHeHHA 3JIEKTPHUUECKOT0
s3apana. JlereHne BellleCTB IO CIIOCOOHOCTH IIPORBO-
LUThL 3JIeKTPUYEeCKHI TOK Ha IPOBOAHHKH, IIOJIY-
MPOBOMHUKH U OTUATEKTPHKHN. XapakTepHaa ocobeH-
HOCTh MOJYIIPOBOTHWUKOB.

dIeKTpUUeCKU TOK. YCJIOBUSA CYIIECTBOBAHUA
3JIeKTPHYECKOr'0 ToKa. CTOUHUKY 3JIeKTPHYeCKOro

— ODOBACHATE: B3AHMOJECTBHAE 3apAKEHHLIX Tell
M CYIIeCTBOBAHWE IBYX POJOB 2JIEKTPHUYECKHX
3apaAnoB; onslT Modphe—MuirrnkeHa; aJleKTpH3a-
WO TeJl IPU CONPUKOCHOBEHHH; 00pazopaHne
TIOJIOKUTENBHEIX H OTPHIATENLHEIX HOHORB;
VCTPOHCTBO CYXOTO TAJTbBAHUUECKOTO aJIEMeHTa;
0CODEHHOCTH 3JIEKTPHYECKOT0 TOKA B MeTAJIAX,
Ha3HAYEHUWE NCTOUYHHUKA TOKA B 2JIEKTPHYECKO
IellH; TellJIOBOe, XHMHUYeCKoe H MarHHTHOe JeiicT-
BHA TOKA; CYIECTBOBAHHE MPOBOAHUKOB, MOJYIPO-
BOJHWKOB W JHUAJIEKTPUMKOB HA OCHOBE 3HAHWI
CTPOEHHA aTOMa; 32aBHCHMOCTE MHTEHCHUBHOCTH
3JIeKTPHUYECKOr'0 TOKa OT 3apAja U BpeMeHH; INpH-
YHHY BO3HUKHOBEHHA CONPOTHBIEHUA; HATPEBAHHE
TPOBOJHHUKOE C TOKOM C IIO3HITAH MOJIEKYJIAPHOTO
CTPOEHHA BEIecTBa; CIIOCOOEI YBeJIMUeHNA H YMEeHb-
IIeHHA eMKOCTH KOHJeHcaTopa; HazHaueHHe HCTOoU-
HUKOB 3JeKTPUUYECKOTO TOKA W KOHIEHCATOPOB

B TeXHHUKE;

— AHAJNIM3WPOBATEL TAGNHWYHLIE JaHHBIE U IPAQUKH;
IPHYHMHE] KOPOTKOI'0 3aMBEIKAHNA;

TOKA. JJIeKTpHUecKas ek U ee COCTABHLIE YaCTH.
YcnoBHBIE 0003HAUEHHU A, TPUMEHAEMEIE HA CXEMaXx
3IeKTpuuecKkux neneii. [Ipupona aneKTpHUIECKOTO
ToKa B MeTannaXx. CKOpocThs pacnpocTpaHeHHSA
3JIeKTPUUYECKOTO TOKA B MPOBOAHHKE. [leficTBUA
3JIEKTpHUYeCcKOro ToKa. I[peBpalieHue sHEpruu
3JIEKTPUUYECKOr0 TOKA B IDYIrHe BHIEI 3HEPTHH.
HanpaeieHHne 3JIeKTPHYECKOT0 TOKA.

Cuna Toka. MHTEHCHBHOCTS 3JIeKTPHUECKOTO TOKA.
@opmyna Insa onpeleleHUs CUJIBI TOKA. EMHHWIE
cunel Toka. Hazaauenue amnepmerpa. Braouenne
aMnoepmeTpa B nenk. Onpejesnenue IeHEB! JeJleHHUA
ero MKAaJbl. JNeKTPUYEeCKOe HANPAKeHUe, efUHHUIIA
Hanps:xeHudA. @opMya 114 onpelleleHUA HAIDA-
sxeHusA. MaMepeHne HANPAXeHWA BOJIBTMETDPOM.
BrioueHHe BOJBETMETPA B Ienk. OupeneleHne meHkbl
MeJeHUA eTo MKAJTbI. JIeKTPHUYSCKOe COTMTPOTHURIIE-
HHUe. 3aBUCHMOCTE CHJIBI TOKA OT HATIPAXKeHWUA IPU
IIOCTOSHHOM CONPOTHEIeHHUH. IIpupoa sieKTpuye-
CKOI'0 COIIPOTHRJIEHHA. 3aBUCHMOCTE CHJIEI TOKA OT
COTIPOTHBJIEHUA TPH MOCTOAHHOM HATIPAMKEHHH,
3arxor Oma nina yuacTka nenu. CooTHOIeHHe
MeX{Iy COIPOTHUBJIEHNEM NPOBOJHUKA, €T0 JIHHOMH
U [JIOLIAJLIO NIOIePeuHOro CeueHHA. YAeJIbHoe
COTPOTHBJIEHWE TMPOBOAHUKA. [[pUHIIUTT AeHcTBUA
U HazHadeHWe peocTtaTa. IlogKI0deHHe peocTaTa

B IIeNkb.

ITocienoBaTenbHOE COELUHEHHE IIPOBOJHUKOR.
CompoTusieHHe TOCIEA0OBATENEHO COEIUHEHHBIX

— HOPOBOJHUTEL HCCIEJOBATENLCKHI SKCIIEPHMEHT II0
B3aNMOJEHCTBUIO 3apAKEHHBIX TeJl;

— 00HapYXUBATL HA3NEKTPH30BAHHEIE TeJa, 3JIeK-
TpUUECKOe II0JE;

— MOJIb30BAThCA 3JIEKTPOCKOIIOM, aMIIepMEeTpOoM,
BOJIETMETPOM, PEOCTATOM;

— OIpe[elAThs HEMeHEeHHUe CHIIEI, JeHCTBYIOIMeH Ha
3apAMKeHHOe TeJI0 IPH YAANeHUH U NPUOIHKeHIH
ero K 3apAKeHHOMY TeJy; MeHYy AeJIeHUA NTKAJbI
aMmepMeTpa, BOJIBTMETDA;

— JOKAa3LIBATH CYIIECTBOBAHME YACTUI], MMEIOIIHX
HANMeHbIIHUH 2JIeKTPHYeCKUl 3apax;

— YCTaHABJIWBATEL TepepacipeeleHUe 3apALA TIPH
mepexole ero ¢ Ha3JIeKTPU30BAHHOTO TeJla Ha HEHAa-
SIEeKTPU20BAHHOE IPH CONPHKOCHOBEHUH; 3aBUCH-
MOCTEL CHJILI TOKA OT HAIPAMKEHHA H COIPOTHRIEHUA
TpPOBOAHHUEKA, paboThl aMEeKTPUUECKOTO TOKa OT
HANPAXXeHHA, CHJIBI TOKA U BDEMeHH, HANIPAXKeHU A
oT paboTHI TOKA U CHJIEI TOKA;

— OPHBOAHUTEL IPUMEPEl: IPUMeHeHUA IPOBOLHH-
KOB, MMOJYIPOBOAHUKOE H AUSIEKTPUKOB B TeXHUKE,
OPaKTUYEeCKOTO IPUMeHeHHA MOJYIPOBOTHHKOBOTO
AWO0[Aa; UCTOUHHUKOB 3JIeKTPHUECKOr0 TOKA; XUMHUUe-
CKOI'0 H TEeNJIOBOro JeHCTBHA 3/IeKTPHYeCKOro ToOKa
U UX WUCIONb30BAHUA B TEXHUKe; TPUMeHeHUA
TIOCJIeJOBATEIBHOTO U MAPAJIIEeNBEHOTO COeJUHEHA A
TIPOBOJHUKOR;

— 0000m1aTE U JellaThk BEIBOALI O cIIocoDax sJIeKT-
PH3ATTAU TeJ; 3aBUCUMOCTH CHJIBI TOKA W COTIPOTHB-
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Pabouyas nporpamma 8 kiace

OcHoBHOE copepmaHue

OcHOBHble BUAbl Y4eOHON feAaTenbHOCTH

npoeofHUKOE. CHla TOKA H HaOpsKeHHe B IelH
IIpH ODOCJeJJ0BATEILHOM coefUHeHNH. [lapannens-
Hoe coeJHHeHUe NPoBOAHUKOB. ConpoTuBIeHUe
IBYX NapajlIeIbHO COeJHHEHHBIX IIPOBOJHHKOB.
Cuna Toka U HanpAMeHHe B IeNH OPH Napajilelb-
HOM COeJINHEeHHH.

Pabora snekTprAueckoro Toxka. @opmyna giusa
pacuera paborel Toka. EnuHunE paboTel TOKA.
MomHOCTE 2JIeKTpHYecKOoro ToKa. Popmyna Ana
pacdeTa MOIMHOCTH ToKa. PopMysa AJNA BEIYHCIE-
HHA paboTHI 3JIEKTPHUECKOr0 TOKA Yepe3 MOII-
HOCTb U BpeMdA. EfuHuUNEI paboTH TOKa, HCIOIL3Y-
eMble Ha IpaKTHKe. PacueT cTOMMOCTH H3pacxXxofo-
BAHHOH 3JeKTPO3Hepruu. @opMyiaa Ansa pacuera
KOJIMYeCTBa TeIlJIOTHI, BEAeIAEeMOT0 IPOBOJHAKOM
OpH NIPOTeKaHUH IO HEMY 3JIeKTPHUECKOro TOKA.
3akoH [Ixoyna—Jlenna. Korgercarop. d1ekTpo-
eMKOCTb KOHJeHcaTopa. PaboTa anexkTpudeckoro
nond KoHJeHcaTopa. EfMHNINA 5JIeKTPOEMKOCTH
KOHJeHcaTopa. PasnWuHble BHJAEL JJAMI, HCOOJIb-
3yeMble B OCBeI[eHHH. YCTPOHCTBO JaMIbI HaKa-
nmuBaHu#A. TennoBoe gelicTBHe TOKA. JIeKTpHUUe-
CKHe HaTpeBaTelbHEIe Npubopsl. IIpHYHHEI Depe-
TPY3KH B [leNH ¥ KOPOTKOT'0 3aMBbIKaHHA.
IIpenoxpaHHATeIH.

JIeHHUS MPOBOJHUKOB; 3HAUEHUH CHUJILI TOKA, HATIPA-
JKEeHUSA U COIIPOTHEBJIIEHHA NPH MOCIeI0BATEILHOM

¥ IapaJijieIbHOM COeJJHHEHWH IPOBOAHHUKOB; 0 pabo-
Te U MOIIHOCTH 3JIEKTPUYECKOH JIAMIOYKH;

— PACCUUTEIBATH: CHIY TOKA, HANIDAXKEHUE, 3JIeK-
TPHUYECKOE CONPOTUBIIEHHE; CIIIY TOKA, HAIIPAMKEeHUE
U COIPOTHEJIEHHE IIPH IIOCJIeJOBATEILHOM U IAPAJ-
JIeJIbHOM COeIWHEeHWH NPOBOJHUKOB; paboTy ¥ MOII-
HOCTH BJIEKTPHYECKOT0 TOKA; KOJIHUYECTBO TEIJIOTHI,
BBIZENIAEMO€e IPOBOAHUKOM C TOKOM IIO 3aKOHY
I:xoyna—JleHna; STeKTPOEMKOCTL KOHJEHCATOPA;
paboTy, KOTOPYIO COBEPITIAET 3IeKTPHIECKOe IIoJe
KOHJEHCATOPA, SHEPTHI0 KOHEHCATOPA;

— BBIPAXKATH CHUJIY TOKa, HAUPAMKeHWe B PA3JIUYHEIX
eIWHUNAX; eJUHUIY MOIIHOCTHA UYepes eIUHUIIEI
HATIPAMKEHUSA U CHJEI TOKa; paboTy Toka B Bt - u;
KBT - u;

— CTPOUTE rpa)UK 3aBHCHMOCTH CHJIEI TOKA OT
HATIPDAKEHUS;

— KJIacCH(PUINPOBATE HCTOUYHUKH 3JIEKTPHUECKOTO
TOKA; AEHCTBUA 3JIeKTPUYECKOr0 TOKA; dJIEKTpHYe-
CKHe NpHUOOPEI 0 NOTPe0IAeMOl HMH MOIITHOCTH;
JIAMIOYKH, TPUMeHAeMEIe HA IPDAKTHKE;

— pasINJYaATh 3aMKHYTYI U DA3OMKHYTYIO 9JIEKT-
pHYecKHe [eNy; JIAMOLL 10 IPHHITUNY AefCTBHA,

KpamxospemeHHas KOHMPOabHal paboma
mo Teme «JnekTpuzanusa Teia. CTpoeHne aToMas.

Koumpo.aibHble pabombt

0o TeMaM «JIeKTpHUYecKHd Tok. HanmpsixeHwne»,
«Conporuenenue. CoefuHeHHEe IPOBOJHUKOB»;

no TemaM «Pabora U MOIIHOCTE 3JIeKTPHYECKOT0
ToKa», «3aKkoH [[xxoyna—Jlerna», «KorgeracaTop».

Jlabopamophbie pabomut

4. Coopka 3MeKTPHYECKON IelTH U U3MepPEHHE CHJIIEI
TOKA B e Pas/IHYHLIX yJacTKaxX.

5. Usmeperne HaNpAKeHWs HA Pa3IMYHEBEIX YIaCT-
Kax sJeKTPHYeCKOH IeIlu.

6. MaMepeHNe CUIILI TOKA W €r0 PeryJIMpPOBaAHHE
peocTaToM.

7. IzMepeEHne CONPOTHRIEHUA NPOBOJHUKA IPH
IOMOIITH aMIlepMeTpa H BOJLTMeTpa.

8. MzaMepeHHe MOIIHOCTH U pabOTHI TOKAa B 2JIEKT-
PHUYECKOH JTaMIe.

Temwbt npoexmos

«IloueMy OHO Bce 3JIeKTpHUayeTcs, UiIn Mccnenora-
HHe ABJIE€HUN 3JeKTPHIAIWH Tel», «JIeKTPHYECKOoe
moJle KOHJeHcAaTOpa, uinu KoHJeHcaTop U IMIapHUK OT
HACTOJBHOTO TEHHHUCA B IPOCTDAHCTBE MEKIY
ILJIACTHHAMH KOHJEHCATOpa», «VI3TOTOBIeHHE
KOHJIeHCATOopa», «JJIeKTpHYecKHil BeTep», «Cre-
TAIIHECA CI0BA», «ATbBAHUYECKHUII 2JIEMEeHT»,
«Ctpoenne aroma, wiu OusiT Pezepdopaa»

HCIIOJbB3YeMEBIEe OJA OCBEIeHUA, NPeJOXPAHUTENIH

B COBDEMEeHHEIX npubopax;

— HCCIeLOBATH 3ABUCHMOCTE COIPOTHBIECHHUHA
TMPOBOJHUKA OT €ro AJUHBI, IJIOIMMALA TOTePedIHOTO
CeueHHWs W MATEDHAJA TPOBOTHUKA]

— UEPTHTHL CXEeMEI 3JIEKTPHYECKOI [elH;

— cobHupaTh 3JIEKTPHYECKYVIO TIeThb;

— HM3MepATEL CHUJIY TOKa Ha PasiIHYHBIX yYacTKax
enu;

— AaHAJM3WPOBATH PE3YJIBTATHI ONEITOB U Ipa(UKH;
— MOJIb30BAThCA aMIIEPMETPOM, BOJBTMETDOM;
peocTaTOM AJIS PeryJIUpPOBAHUSA CHJEI TOKA B IIEIIH;
— W3MepATH CONPOTHRICHNUE IIPOBOJHUKA IPH
TOMOIIK aMIIepMETPa U BOJIBTMETPA; MOIIHOCTD

u paboTy TOKa B JlaMIle, HCIIONbB3YA aMIIEpMeTp,
BOJIBTMETD, YACEKI;

— Ipe[CcTaBIATL Pe3VJILTATLI U3MEeDEeHUIl B BUIE
TaOJIHIL;

— 00606IaATL U [e/aTh BEIBOALI O 3AaBUCHMOCTH CHJIEI
TOKA U COIIPOTHRIEHUSA IPOBOJHUKOE;

— paboTaTk B TPYIOE;

— BBICTYIATE C AOKJAI0OM HJIH CJAYIIaTh HOKJIAIBI,
TOATOTORJIEHHEIE C UCIIONL30BAHHEM IIPe3eHTAIWH:
«VcTopusa pasBUTHA 3JIEKTPHYECKOr'0 OCBEIIeHHA» ,
«Hcmonb3oBaHWe TEILIOBOTO NeHCTBHA 2JIEKTPHYE-
CKOT'O TOKA B YCTPOHCTEE TEIINI, U HHKYOATOPOE»,
«VcTopusa co3faHUA KOHJeHcATOpa», «I[IpuMeHeHne
AKKYMYJIATOPOEB»; U3TOTOBHUTE JIEHIeHCKYIO OaHKY
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Pabouyas nporpamma 8 kiace

OcHoBHOE copepxaHue

OcHOBHbIE BUALI YY4EOHOW AeATENLHOCTH

IneKTpomarHuTHble aBneHus (5 u)

MarsuTHOe moJie. YCTAHOBJIEHHE CBA3H Meay
3MEKTPUUECKHM TOKOM W MATHHTHEIM IIOJIEM.

OneiT Ipcrena. MarauTHOe Ioje IpAMOro TOKA.
MargvTHEIe THHHHA MarguTHOTO OoJadA. MarHuTHOe
moJie KATYIOKH ¢ TOKOM. Crioco0bl HBMeHeHH A
MarHUTHOTO AeHCTBHA KATYIOKHU C TOKOM. DJIeKTpo-
MATHHTEHI U UX NpuMeHeHHue. McnblTaHue neHcTBHA
snexTpoMarsuTa. IlocTogHEBIE MATHUTEL. Bzaumo-
nelicteue MarHuToB. O0BbACHEHHE TPHYUH OPHEH-
TAIMH }KeJe3HbIX OIMMWJIOK B MATHHTHOM IIOJIE.
MarauTHOe mojie 3eMJIH.

JeficTBMe MATHUTHOTO ITOJIA HA IPOBOAHHK C TOKOM.
VeTpoiicTBO W NPUHITHI AeficTBUA 3JIeKTPOLBHTATE-
JIA IMOCTOAHHOTO TOKA.

Koumpoavhasa paboma
o TeMe «JJIeKTPOMATHHTHEIE ABICHUA» .

JlabopamopHbie pabomul

9. Cbopka 31eKTpOMAarHUTA B HCIBITAHWE ero feli-
CTBHA.

10. U3ydyeHHUE 3JIEKTPHUECKOTO JBUTATEJIA TIOCTOAH-
HOTO TOKAa (Ha MoJesH).

— BLIABIATE CBA3L MEXKAY 9JIEKTPHYECKHM TOKOM
¥ MarHUTHEBIM IIOJIEM;

— OOBACHATH: CBA3b HANPABIEHHA MATHUTHEIX
JTUHWH MATHEUTHOTO IOJA TOKA ¢ HATIDABJIeHUEM
TOKA B IPOBOJNHUKE; YCTPOHCTBO 3JIeKTPOMATHUTA;
BO3HHUKHOBEHNE MATHHUTHHIX Oypb, HAMATHUYHEA-
HHe jKejle3a; B2aHMOJelicTBHe IIOIKCOB MArHUTOR;
IPUHIHN IeHCTBUA 3IeKTPOABUTATENIA U oblacTu
ero IpUMeHEHUH;

— IPHBOAHUTL NPUMeDEl MATHHTHLIX ABIEHHH,
HCIOJIB30BAHUA 3JIEKTPOMATHUTOR B TEXHUKE

u OEBITY;

— YCTAHABIHBATE CBA3L MEXX]IY CYIIECTBOBAHHUEM
SJIeKTPUUECKOr0 TOKA ¥ MATHUTHLIM IIOJIeM, CXOJCT-
BO MEKIY KaTYIIKOIH ¢ TOKOM M MArHUTHOM CTPEJIKO;
— 0000mIATE W HenaTs BEIBOJAEI O PACIIOIOKEHUH
MATHHTHEIX CTDEJIOK BOKPYT IPOBOJHUKA C TOKOM,
0 BRAWMOJEHCTBMHA MATHHUTOB;

— HA3EIBATH CIIOCOOBI YCHUIEHHA MATHUTHOTO Jefi-
CTEHUA KATYIIKHA C TOKOM;

— MOJMYy4YaTh KAPTUHBI MAarHUTHOTO TOJIA MOJ0COBO-
ro U Ayroo0pasHOro MarHHUTOR;

— ONWCHIBATH ONBITHI II0 HAMATHHYWUBAHUIO BEIIECTE;
— [EepevnclIATh IPeHMYIIeCTBA 3JIEKTPOABUTATEIe
II0 CPABHEHHUIO C TEILJIOBLIMH;

Tembl. npoekmoeé

«IlocToasHHEEIE MATHUTEI, HaH Boammebrasa Oadka»,
«JTeiicTBAe MATHUTHOTO NOJIA 3eMJIH HAa IPOBOSHHUK
C TOKOM (OIIBIT C IOJIOCKAMY METAJITHYEeCKOH (osb-
TH)»

— IPHUMEHATEL 3HAHUA K pelleHHI0 3a71a4;

— co0HpAaTh 3JIEKTPHYEeCKHHA JBUTATENb IIOCTOAHHO-
TO TOKa (HAa MoJelnu);

— ONpefeNnsAThH OCHOBHEIE JETATIH 3JIEKTPHYECKOTO
OBUTATENA TOCTOAHHOTO TOKA;

— paboraTe B rpyumne

CeetoBble agneHun (10 y)

Wcrounuku ceeta. EcTecTBEHHEIE U HCKYCCTBEH-
HEIE HCTOYHHKH cBeTa. ToUYeuyHBIH MCTOYHHUEK CBeTa
u cBeToBO# syd. IIpamMonnHEeliHOe pacnpocTpaHeHHe
cBeTa. 3aK0H NPAMOJIHHEHHOT0 paclpocTpaHeHnA
ceera. Obpazopanue TeHu u noayreHHu. CorHeuHOE
U JIYHHOE 3aTMeHHA.

Apnenusa, mabrogaeMble IPU OAJJeHUH JIyUa CBETa
HA IrpaHUIY pasliena ABYX cpen. OTparkeHue cBerta.
3akoH oTpaxkeHHA cBeTa. OGpaTHEMOCTE CBETOBBIX
nyueii. Ilnockoe 3eprano. Iloctpoerne nzobpa-
JKEeHUA MpeaMeTa B IIJIOCKOM 3epkane. MEUMoe
uzobpaxeHne. 3epKAIbHOE H pacCceSHHOE OTpake-
HHUe cBeTa. OnNTHUYecKad MJIOTHOCTh cpelbl. SlBie-
HUe IpejloMIeHuA cBeTa. COOTHOIIEHUE MeXIY
YIJIOM NaJleHUA U YTJIOM NpeoMIeHHdA. 3aK0oH
IIpeJIoOMJIeHUA cBeTa. [lokazaTesns IpPeIOMIEHHSA
IBYX Cpef.

Crpoerue rnaza. @yHKIUH OTAEJLHEIX YacTel
raza. @opMupoBaHHE H300paKeHUA HA ceTUATHE
riiasa.

— HabmopaTe npaMoNHHeiHOe pacipocTpaHeHne
cBeTa, OTPaXKeHWe CBeTa, NPeJIOMJIeHHUe CBEeTa;

— 00BACHATH 06pa3oBaHHE TEHHW U MOJYTEHH;
BOCOPHUATHE H300paKeHHUA I1a30M UeJIOBEKa;

— TPOBOJIUTH UCCIEAOBATEIBCKHAN 3KCIIEPUMEHT

0 MONYUYEHUIO TeHU U MOJYTEeHH; [0 U3YUEeHUIO
3aBHCHUMOCTH yTJIa OTPAYKEHWA CBETA OT yIiia maje-
HASA; 10 OIPEeJIOMJIEHWIO CBeTa [IPU mepexoje JIyda
M3 BO3AYXA B BOAY;

— 0600ImaTE U IeraThk BEIBOLEI O PACIPOCTPAHEHHUH
cBeTa, OTPAXKEeHWH W MPEJIOMJIEHHH cBeTa, obpasoBa-
HAH TE€HHU W TOJNYTEHH;

— YCTAHABIWBATL CBSA3b MEK/IY JBUKEHUEeM 3eMIIu,
JIyubel 1 CoJTHIIA ¥ BOBHHKHOBEHUEM JIYHHBIX U COJI-
HEeUHBIX 3ATMEHH; MeX/y ABMIKeHHeM 3eMJIH U ee
HAKJOHOM CO CMeHOH BpeMeH rojla ¢ HCIIOJIb30BaHH-
eM DHCYHKA yueOHUKA;

— HaxoauTh [loJIApHYIO 3Be3Ay B cO3Be3quH Boib-
moii MegBegHIILI;

— ONpefesATh MOJI0FeHNe ILIAHEeT, HCIOIb3YA
TOABHIKHYI0 KAPTY 3Be3HOTO Heba; KaKad U3 JBYX
JIWH3 ¢ pasHbBIMHA GOKYCHBIMH DACCTOAHUAMU AAET
OoJbIee VBEITWUEHHE;
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Pabouyas nporpamma 8 kiace

OcHoBHOE copepMmaHue

OcHoBHbIe BUALI YueGHOWU feaTeNnbHOCTH

Kpamiospemennas KkonmpoavHas paboma
o TeMe «3aKOHBL OTPasKeHHA U IpejIoMJIeHIA
cBeTa».

Jlabopamopuasa paboma
11. ayuenue cBOiicTE H300pakeHNs B JINH3AX.

TembL npoekmos

«PacnpocTpaneHHe cBeTa, UK M3roToBinerEne
KaMepHI-00CKypEl», « MHUMEINI peHTTeHOBCKHH
CHHUMOEK, UinHu 1 pINJIeHOK B AHIlE»

— OPUMEHATH 32KO0H OTPaXeHWUA CBeTA IIPU IOCTpoe-
HHUHU H300pakeHUd B IJIOCKOM 3epKaJie;

— CTPOUTE H300parkeHHWe TOYKHU B ILJIOCKOM 3epKa-
Jne; nzo0parkeHusa, napaeMble JUH20MH (paccenea-
1o1eii, cobupatomeit) nua caydaes: F > d; 2F < d;
F < d < 2F; uzobpaxeHnue B (poToannapare;

— paboTaTh ¢ TEKCTOM y4eDHUEKA;

— pas3Iu4YaThk JWH3EL II0 BHENIHEMY BHIY, MHUMOE
U JeliCTBUTEJbHOE H300paKeHnd;

— OPUMeHATH 3HAHHUA K PEelIeHHI0 3a7ad;

— U3MepATH (DOKYCHOE paccTOAHHE W ONTHYECKYIO
CUITY JIMHBZEI;

— aHAJH3WPOBATH MOJVUEHHBIE TIPHA TOMOIH JIHH3EI
uzobpaxkeHnud, NelaThb BEIBOAEI, MPEACTABIATE
pesyiasTaT B BHJe TAOGIHIIL;

— paboTaTk B rpynue;

— BEICTYIIATE C JOKJIANAMY WU CIYIIATL JOKJIANEI,
TOATOTOBJIEHHEIE ¢ UCIOJIL30BAHUEM NpPe3eHTAIHH:
«Ouxn, KfarLHOZ0PKOCTE U GuzopykocTh», « CoBpe-
MeHHBIe ONITHYECKWe NpUbopH: hoToanmapar,
MHKDOCKOII, TeJIeCKOIl, IPUMeHeHe B TeXHUKE,
HCTOPHA UX PA3BHTHA»

Peszepexoe Bpema (3 u)

22



