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Pa0ouyass nporpamma
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1. [logacHUTE/IbHAA 3alIUCKa

[Iporpamma 1o ydye6HoMy npeaMmetry «Pusrka» paspaboTaHa B COOTBETCTBUM C TPeOOBAHUAMM K pe3dysbTaTaM ocBoeHusa OOIl 000
MBOY «CpenHsisi obieobpaszoBaTesibHada mkosaa Ne18» r. Kaayru, npegycMorpeHHbiMu PT'OC 000, u Ha ocHoBe [IpuMepHOUN mporpamMmMbl
OCHOBHOT0 0611ero o6pa3oBaHus o GpUsukKe.

[IporpaMma cocTaBJjieHa C y4eTOM aKTYyasbHbIX 3a/a4 BOCIUTAHUSA, 00Y4YeHUs U Pa3BUTHUA 00YYalOIIUXCs, UX BO3PACTHBIX U HHBIX
0COOEeHHOCTeH, a TaKXKe YCJI0BUM, HE00X0JUMBIX /1JIsl Pa3BUTHSA UX JIMYHOCTHBIX U II03HABaTeJIbHbIX Ka4yeCTB.

[IporpamMma COOTBETCTBYET COZlepP>KaHUI0 OCHOBHBIX 00pa30BaTebHbIX MPOTPaMM U TPeOOBAaHUSAM K YPOBHIO MOATOTOBKU y4allUXcs,
n03BoJIseT paboTaTh 6e3 neperpy3ok B KJacce C AeTbMHU pa3HOro YPOBHS 00y4eHHs U UHTepeca K pusuke. OHa n103BoIsAeT CPOPMUPOBATH Y
y4dallluxcsi OCHOBHOM IIKOJIbl JOCTAaTOYHO LUMPOKOE Npe/icTaB/leHre 0 GU3NieCKOM KapTHHE MUpa.

Pa6oyasi nporpaMMa KOHKpeTHU3UPYET CoJlep:KaHUe peMETHBIX TeM 00pa30BaTeJbHOIO CTaHJapTa U JjlaeT pacnpe/ieseHue y4eOHbIX
4yacoB IO pasjesaM Kypca 7-9 KJaccoB C y4eTOM MeXIpeJMeTHbIX CBfI3el, BO3PACTHBbIX OCOOEHHOCTEM y4yalluxcs, OnpejessieT
MHHHMMaJIbHbI HA6Op ONBITOB, IEMOHCTPUPYEMBIX YYUTEJIEM B KJIACCe U J1abOPATOPHBIX, BbINMOJIHAEMbIX y4alllUMUCH.

Pa6ouas npocpamma 8bino/iHsiem dge 0CHO8Hble (hYHKYUU:

e HMHopManmoHHO-MeTOoLUYeCcKasA QYHKILUSA 03BOJISAET NOJIYYUTh Npe/iCTaBJeHUE O LieJifX, COAepKaHUH, 0011el cTpaTeruu ooydeHus,
BOCIIUTAHHUSA U Pa3BUTHUS, y4alUXCA CpeICTBAaMU yuebHOro npeamMeTa GpU3MKa.

e OpraHu3alMOHHO-IJIAaHUpYIOLIas QYHKIMA NpelycMaTpUBaeT Bbl/le/IeHHe 3TAallOB 00y4eHUs], CTPYKTYpPUPOBaHUE y4eOHOI0
MaTepuaJa, onpeJiesieHre ero KOJIM4eCTBEHHbIX ¥ Ka4YeCTBEHHbIX XapaKTEPUCTUK Ha KaXKOM U3 3TAlO0B, B TOM YHMCJIe /Il COZepKaTeJbHOTO
HaIoOJIHeHUs IPOMeXYTOYHOHN aTTeCTalUu yYal|uXCH.

B ocHOBe mocTpoeHUsA MPOrpaMMBbl JieKaT NPUHLMIIBL: €JMHCTBA, IPEeMCTBEHHOCTH, BApDUATUBHOCTH, BblJleJIeHUA NOHATUWHOIO A/Pa,
JleITeJIbHOT0 MOAX0/1a, MTPOEKTUPOBAHUA U CUCTEMHOCTH.

O6masa xapaKkTepuCTUKa y4e6GHOro npeameTa

dusrka Kak Hayka O HauboJsiee OOIIMX 3aKOHAxX MPHUPOAbI, BBICTyNas B KayeCcTBe y4eOHOro mnpeaMeTa B LIKOJE, BHOCUT
CylLleCTBEHHbIN BKJaJ, B CUCTEMY 3HAaHHUU 006 okpyxarolueM Mupe. OHa pacKpbIBaeT poJib HAYKU B 9KOHOMHUYECKOM U KYJbTYpPHOM
Pa3BUTHHU 06I1IECTBA, CIOCOOCTBYET GOPMHUPOBAHUIO COBPEMEHHOT'0 HAYYHOT'0O MUPOBO33PEHUSI.



['yMaHUTapHOe 3HaYyeHHe GU3UKHU KaK COCTAaBHOM 4acTH o61Liero o6pa3oBaHUsl COCTOUT B TOM, YTO OHA BOOPYKAET LIKOJbHUKA
Hay4YHBIM METO/I0M [T03HAHMUS, T03BOJISIOLIMM M0JIy4aTh 06'beKTUBHbBIE 3HAHUS 006 OKPYKaIoLleM MUDeE.

3HaHue GU3MYeCKUX 3aKOHOB HEOOX0UMO /11 U3yYeHHUs XUMUH, OHM0JIOrMH, prU3ndeckoi reorpadpu, TexHosoruu, ObXK.

Kypc ¢usuku B npuMepHO# NporpaMMme 0OCHOBHOTO 06111ero 06pa3oBaHUs CTPYKTYPUPYETCsl HA OCHOBE pacCCMOTPEHHUS Pa3IMYHbIX
dopM JIBMXKEeHHS] MaTepUH B MOPSJIKE UX YCAOXKHEHUSI: MEXaHUUYEeCKUE SIBJIEHUs, TelJIOBble SIBJIEHUS, 3JeKTPOMarHuTHhIE SIBJIEHUS,
KBaHTOBbIe siBJeHUsl. PU3MKa B OCHOBHOM IIKOJIe U3y4YaeTCsl Ha YPOBHE pacCMOTPEHUs sIBJIEHUW IPUPO/bl, 3HAKOMCTBA C OCHOBHBIMU
3aKOHaMHU QU3UKHU UM IPpUMEHEHHWEM 3TUX 3aKOHOB B TEXHUKE U MOBCEIHEBHOMW KU3HMU.

®u3rMKa B OCHOBHOM IIKOJIE HN3y4aeTCd Ha YpOBHE€ PACCMOTPEHHA sIBJIEHUH Inpupoabl, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH
(l)I/I3I/IKI/I N IIPUMEHEHHWEM 3THUX 3dKOHOB B TEXHHUKE N HOBCeﬂHeBHOﬁ KHU3HH.

H3yyeHue ¢pusuku Ha ypoBHe 000 HanpaB/IeHO Ha JOCTHKEHH e C/IeAYIOIIUX Lesie:

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEMN yYall[UXCs Ha OCHOBEe NepeJlaud UM 3HAaHUM U ONbITA MO3HABATE/JbHOU U TBOPYECKOU
eI TeJIbHOCTY;

- MOHWMAaHHWE yYal[UMUCS CMbIC/Ia OCHOBHbIX HAYYHbIX IOHATHUHN U 3aKOHOB GU3HKH, B3aUMOCBSI3U MEX/AY HUMU;

- dopMUpOBaHUe Yy y4Yallluxcs NpecTaBaeHUu 0 GU3NUeCKON KapTUHE MUPa.

JocThxKeHue 3TUX neJsien oGecneyuBaeTca pemieHueM C1eaAyr omux 3ajgad:

- 3HAaKOMCTBO y4allluXcsl C METOJ,0M HAay4YHOTO N03HAHHUS U METO/IaMU UCC/IeJ0BaHUSI 0O'bEKTOB U SIBJIEHUH IPUPO/JbI;

- MpUoOpeTeHue y4YallMMUCS 3HAHUM O MEeXaHUYEeCKUX, TENJIOBbIX, 3JIEKTPOMAarHUTHbIX U KBAaHTOBbBIX SIBJI€HUH, PU3UYECKUX
BeJINYMHAX, XapaKTEePU3YIOIIUX 3TH SIBJEHUS;

- dopMuUpoOBaHMe Yy ydalluxCsd YMEHUH HaO0J/t0JaTb NPUPOJHBbIE SBJEHUS U BbINOJHATbH ONBITHI, JJabOopaTOpHble pabOThl U
3KCIepUMeHTa/IbHbIe UCCIe/JOBAaHUS C UCTI0JIb30BAaHUEM U3MEPUTEbHBIX MPHUOOPOB, LIMPOKO NPUMEHsI€MbIX B IPAKTUYECKOM KU3HU;

- OBJIaJIeHMe yYalUMUCS TaKUMU OOIlleHAYYHbIMU MOHSATUSMHU, KaK IPUPOIHOE sSIBJ€HHE, IMIMPUYECKU YCTAHOBJIEHHbIN (aKT,
npo6JieMa, TeopeTUYEeCKUH BbIBOJ, pPe3yJ/IbTaT 3KCIEPUMEHTa/bHON NPOBEPKHY;

- MOHMMaHUe y4YalUMHUCS OTJWYUK HAYUHBbIX JAHHBIX OT HeNpPOBEPeHHOU HHOpMalMM, LEHHOCTU HayKU Y[ 0BJETBOPEHHUS
OBITOBbIX, IPOU3BOAHBIX U KYyJIbTYPHBIX IOTPEOHOCTEN YesloBeKa.

s peasuzayuu nocmasieHHbIX Yyesiell U omaudumeabHbsIX 0C06eHHOCcmell daHHO20 Kypca 8b16paHbl c1edylujue n0dxodsl K
ez20 npenodasaHuio:



Teopust noamanHo20 popMupo8aHust ymcmeeHHulx deticmauil. [l1s1 TOJHOLEHHOTO0 GpOPMUPOBAHUS 3HAHUH Heob6XoAuMa
onpezeséHHas 10C/1e,0BaTe/IbHOCTb 3TANlOB, KOTOPas J0JKHA CO6J1I04aThCs NPU GOPMUPOBAHUH JII0O0T0 HOBOTO 3HaHUSA. MaTepua
M3y4yaeMoro Kypca MO>KHO pacCMaTPUBATh KaK aGCOIIOTHO HOBBIH /IS YYAIIUXCS, XOTS K Ha4aJ 1y 7 KJacca y4yaljyecs yKe HMeloT
IlepBOHayYa/IbHble 3HaHUS O BelleCTBe, O IPUPOAHBIX ABJEHUAX U NIpoLeccax.

Teopusi onepedcaroujeco obyyeHus.. Yem 6oJiblile YUCIO BOBJEYEHUH 3JIeMEeHTa 3HAaHUW B y4eOHYIO [eSiTeJIbHOCTb, TEM BhbIlIE
IPOLEHT yYal[UXCs, OCBOMBLIKX 3TOT 3/ieMeHT. TakuM 06pa3oM, 3HAKOMCTBO YYaLIUXCSl C HOBBIMU NMOHSATHUSMH, 3aKOHAMH, Y4€OHBIMU
JleICTBUSIMU NIPOXOJAT B HECKOJIBKO 3TANOB: NEPBUYHBIM (JlaeTcs epBOHavYaJlbHOE Mpe/iCTaBJeHre, KOHTPOJIb He OCYLeCTBJISAETCS),
OCHOBHOM (pacKpbIBaeTCi OCHOBHOW CMBIC/I TOHSTHS, 3aKOHA, Y4eOHOTO [AEWCTBHS, KOHTPOJb OCYIEeCTBJSETCS), BTOPUYHBIN
(npofomxaeTcss pacKpbITHe COJZepXaHUs 3aKOHA, MOHATHS, y4eOHOro JelCTBUS MPU OCYLeCTBJIEHUHU BHYTPU U MeXIpeAMeTHBIX
CBsI3€eM).

Hoes cucmemHo20 nodxoda. PaccMaTpuBaeMble 00beKThI NP CTaBASAT COO0U pa3/iMyHble cUcTeMbl. Hanpumep, aToM - cuctemMa
COCTOsIIlasl M3 3JIeMEeHTApHbIX YacTHUl; MoOJIeKy/Ja - CUCTeMa aTOMOB; BellleCTBO - CMCTeMa aTOMOB, MoJieKysa. TakuM o06pa3oM,
paccMoTpeHHEe OOBEKTOB C MO3UIMU CHUCTEMHOIO MOJX0JA MO3BOJISIET BBIUTH HAa JAeAYKTUBHBIA METOJ IO3HAHUs, KOTOPBIH
3aKJ/II0YAeTCs] B MPOTHO3UPOBAHUHM CBOMCTB PU3MYECKUX CUCTEM. ITO BBIBOJAUT pPe3y/bTaT 0Opa30BaHHUSI HA KayeCTBEHHO HOBBIN
YPOBEHb.

[IlpuHyun uHmMezpamueHozo nodxoda & o06pa3zosaHuu. OCHOBHBIM MeXaHU3MOM H CPEeACTBOM MHTErpaluyd BbICTYNAOT
MeXInpeJMeTHble CBA3U. YCTaHOBJIEHUME MeXIpeJMeTHbIX CBA3el J0/DKHO CIIOCOGCTBOBATh PAa3BUTHUIO CUCTEMHBIX TEOPeTHYeCKHUX
3HAaHUM 10 MNpeAMeTy, pacIIUPeHHI0 Hay4yHOro Kpyrosopa ydyalluxcs HOPHUOOpETEeHHI0 ONbITa IOCTPOEHUs WU NpHUMeHeHUs
MeXIpeMeTHbIX CBSI3€H MPU pellleHuH MTP0o6JIeMHBIX 33/1a4.

MecTo npesMeTa B y4eGHOM ILJIAHE.

®enepasibHbIA 6a3MCHBINA y4eOHbIN MJIaH JJisi 06pa3oBaTebHbIX yupexaeHun Poccuiickoit @enepanyu oTBoAUT 235
qaca /i1 06s13aTe/IbHOr0 U3y4yeHus yyebHoro npegmeTta «Pusuka» Ha CTYIIEHH OCHOBHOIO 0611iero o6pasoBaHus. B Tom yucse B 7, 8
KJ1accax 1no 68 yye6HbIX 4acoB, B 9 kjacce Bcero 99 yaca.

2. [IJ/IAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O IPEAMETA

JIuMHOoCmHble pe3ysibmambal:

- (1)OpMI/IpOBaHI/Ie [MO3HAaBATEJIbHbIX HHTE€PECOB, HMHTEJIJIEKTYaJIbHbIX U TBOPYE€CKHX CIIOCO 6HOCTeH y4qalinuxcd;

- Y6C)K,E[6HHOCTI:> B BOBMOXHOCTH ITO3HAHUA IIPUPOALI, B HeO6XOﬂI/IMOCTI/I Pa3yMHOTI'O UCIIOJIb30BaHHUA
,E[OCTPI)KBHHEI HAYKH U TEeXHOJIOTHUH A ILLZ‘IJH:)HCI‘/‘II_Hel"O pPa3BUTHUA HE€JIOBEYECKOTO0 O6I.L[€CTBa, yBaXeHHe K TBoOplaM
HAayKH, OTHOIEHHUE K (1)1/131/1}(6 KaK K 3JIEMEHTY 06meqeﬂ03eqec1<oﬁ KYyJbTYPBhbI,



- CaMOCTOSTEJbHOCTh B IPUOGPETEHHUH HOBbIX 3HAHUW U MPAKTUUYECKUX YMEHUH;

- MOTUBaLUsg 06pa3oBaTeJbHOW J1€ATEIbHOCTH LIKOJIbHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
noJX0/a;

- opMUpOBaHUE IEHHOCTHBIX OTHOLIEHUH K APYT APYTY, YUUTEJI0, aBTOPAM OTKPbITHUA U U300pETEHUH,
pesyJsbTaTaM 06y4YyeHHUS.

MemanpedmemHble pe3yibmamal:

- OBJIa/leHUe HaBblKaMM CaMOCTOSTEJbHOTO NPUOOpPETEeHUs HOBBIX 3HAHUM, OpraHU3aluy yueOHOHU
JlesITeJbHOCTH, IOCTAHOBKH IleJiel, MJIaHUPOBAHUS, CAMOKOHTPOJISI U OLleHKU pe3yJbTaTOB CBOEH JesATeJbHOCTH,
YyMEHUSAMHU NpeJIBUJETh BO3MOXHble pe3yJbTaThl CBOUX AENUCTBUM;

- MOHUMAaHUe pa3juyui MexX/1y UCXOAHbIMU paKTaMU U TUNIOTE3aMHU JAJisd UX 0O'bSICHEHUS, TEOPETUUYECKUMHU
MOJieJIIMU U peaibHbIMU 00'b€KTaMHU, OBJIaJleHUEe YHUBEPCAJbHbIMU YU€OHBIMU AEUCTBUSAMU HA IpUMepax FUNOTe3
JlJisI 00'bSICHEHUS U3BECTHBIX PAKTOB U 3KCIIEPUMEHTAJIbHON MPOBEPKU BbIIBUTAEMbIX THIIOTE3; pa3paboOTKH
TeopeTHYeCKUX MOoJesell PO ecCcoB UJIH SIBJEHUM;

- IpuobpeTeHHe ONbITa CAMOCTOATEJbBHOIO MOUCKA, aHa/JIU3a U 0T60pa MHGOPMALIUU C UCTIOTb30BaHUEM
pa3JIMYHbIX HCTOYHUKOB, U HOBbIX MHGOPMAIL[MOHHbBIX TEXHOJOTUM AJisl pellieHUs MOCTaBJEeHHbIX 3a/4ay;

- opMHupoOBaHUEe YMEHUN BOCIPUHUMATh, NepepabaThiBaTh U NPeAbABAATh UHPOPMAIUIO B CJIOBECHOH,
06pa3HoO#, CHMBOJIMYeCKOW popMax, aHAaJIU3UPOBATh U epepabaThiBaTh NOJyYeHHYI UHPOpMALHIO B
COOTBETCTBHUU C NOCTABJEHHbIMHU 3a/la4aMHU, BbI/IeJISITb OCHOBHOE COJZlep>KaHHWe MPOYUTAHHOTO TEKCTA, HAXOAUTh B
HEeM OTBETHl HA MOCTAaBJIeHHbIe BONPOCHI U U3JaraTh €ro;

- pa3BUTHE MOHOJIOTUYECKOW U JUAJOTUYECKON peyH, YMeHHUs Bblpa)kaTb CBOW MBICJU U CIOCOOGHOCTHU
BBICJYIIMBATh cobeceJHUKA, MIOHUMATh €ro TOYKY 3peHUs, IPpU3HaABaTh MPaBO JPYroro 4yeJjoBeKa HAa HUHOe MHEHHUE;

- OCBOEHHe NPUEeMOB JIeICTBUIM B HECTAHAAPTHBIX CUTYyalMsAX, OBJaJleHue 3IBPUCTUYECKUMU MeTOlaMU pelleHus
npob6Jsem;

- bopMupoBaHUe yMeHUH paboTaTh B IpyIIe C BbIMOJIHEHUEM Pa3JIMUHbIX COLMAJbHBIX POJIed, MPEACTABASITh U
OTCTauWBaTbh CBOU B3TJsAAbl U yOeXAeHUs, BECTU JUCKYCCUIO

[IpedMmemHble pe3ysbmamubi:

- 3HAHUA O NpUpPOJe BaXKHEHINUX PU3UYECKUX ABJEHUN OKPYXKaKLero MMupa 1 NOHUMaHUe CMbIcaa PU3UUECKUX
3aKOHOB, PAaCKpPbIBAKI[HUX CBSI3b U3YUEHHBIX ABJEHUMH;

- yMeHHUS MO0JIb30BAThCS METOJaMHU HAYYHOTO UCCJAELO0BAHUS SABJEHUN NPUPOJbI, TIPOBOJUTH HAGJIIO[eHUS,
NJIAHUPOBATh U BbINMOJIHATH 3KCIIEPUMEHTHI, 06pabaThiBaTh pe3yJJbTaThl U3MEPEHUH, IPeCTABJAATh PE3yJbTaThl
M3MepPEeHUN Cc NoOMOoILbI0 TabauL, rpaduKoB U GopMyJ, 06HAPYKUBATh 3aBUCUMOCTU MeXAY GU3UYECKUMU
SABJIEHUSIMU, OO'bSICHSATD MOJIyYeHHbIE Pe3yJbTaThl U JleJaTh BbIBO/|bl, OLleHUBATh I'PAaHUIbl MOTPEIIHOCTEHN
pe3yJbTaTOB U3MEPEHUM;

- yMeHUS NPUMEHSATh TeOpeTHUYeCKHe 3HAHUS o PU3HMKe HAa MPAaKTHUKe, pellaTh GHU3UUYeCKHUe 3aJja4U HA
NpUMeHeHUe MOJIyUYeHHbIX 3HAHUM;




- YMeHUS U HAaBbIKWM NPUMEHSATH MOJYYeHHbIe 3HAHUS i1 00'bSICHEHUS NPUHIMIIOB JeWCTBUSA BaXKHEULIHUX
TeXHUYECKHUX YCTPOUCTB, pellleHUsl MpaKTUUYeCKUX 3aJa4 MOBCeJHEBHOW )KM3HU, PALlUOHAJbHOTO
IPUPOAONOJb30BAHUSA U OXPaHbl OKPYKalLlel cpesbl;

- opMupoBaHue yb6exJeHHUs B 3aKOHOMEPHOU CBSI3U U MO3HABAEMOCTH SIBJIEHUW MPUPO/JbI, B 00 beKTUBHOCTH
HAy4HOTO 3HAaHUS, BBICOKOUW IJEHHOCTH HAayKH B pa3BUTHUU MaTepHUaJbHON U JYXOBHOU KYJbTYpPhl JIOJEH;

- pa3BUTHE TEOPETHUYECKOTO MbILIJIEHHUS HA OCHOBe OPMHUPOBAHUSA YCTaHABJAUBATH PaKThl, pa3iudaTh
NPUYUHBI U CJAEJCTBUS, CTPOUTb MOJI€JU U BbIIBUTATh TUNOTE3bI, BBIBOAUTb U3 3KCIIEPUMEHTaJbHbIX GAKTOB U
TeopeTHYeCKUX MoJesaell pu3nudyecKkre 3aKOHBI;

- KOMMYHUKATHBHbIE YMEHUS AOKJAaAbIBAaTh O pe3yJbTaTax CBOEro UccJaeJ0BaHUS, y4aCTBOBATh B ITUCKYCCHUH,
KpPaTKO U TOYHO OTBeYaThb Ha BONPOCH], UCNOJIb30BaTh CIPABOYHYI JUTEPATYPY U APyrve UCTOYHUKHU
HMHPOpMaIUH.

BbINyCKHUK HAy4YUTCH:

e Co6Js0aTh NpaBuJia 6e30MaCHOCTU U OXpaHbl TPyZa NpU paboTe € yueOHbIM U JIab0OpaTOPHBIM 000PYA,0BaHUEM;

¢ IOHMMATb CMbIC OCHOBHBIX (QU3WYECKHUX TEPMUHOB: QU3HUUYecKoe Teso, Pu3nveckoe siBjeHUe, PU3UUeCKas BEJUUYMHA,
e/IMHULbl U3MEePEHUS;

e pacrno3HaBaTb MPO6JIEMbI, KOTOPble MOXXHO PELIUThb MPHU MOMOIIU GU3IUUECKHUX METO/I0B; aHAJIU3UPOBATh OT/EeJIbHbIe 3TAlbl
NpOBe/IEHUs UCC/IeJOBAaHUN U UHTEPNPETHUPOBATH pe3y/AbTaThl HAOJIIOJEHUHN U ONBITOB;

® CTaBUTb ONBbITHl MO MCCAeNOBaHUIO (GU3UYECKUX SIBJEHUN WM PU3WYECKHX CBOUCTB Tes 06e3 HCIO0Jb30BaHUS MPSAMBIX
M3MepeHUl; Npu 3ToM GopMyIUPOBaATh NMPO6JIEMY, 3aja4y Y4eOHOr0 3KCIIEPUMEHTa; COOUPATh YCTAHOBKY U3 MpPe/JIOKEHHOTO
060pyl0BaHUSA; IPOBOJAUTD ONBIT U GOPMYJIUPOBATH BbIBO/bI.

[Ipumeuyanue. [Ipyu npoBeZieHUU HCCAeJOBAaHUS (PU3UYECKUX SIBJEHUW U3MepUTeJbHble MPUOOPbl HCIOJb3YIOTCA JIUIIb KakK
JIaTYUKHU U3MepeHus PU3NYEeCKUX BEJIMUYMH. 3aMUCH TOKAa3aHUN MPSIMbIX U3MEPEHUN B 3TOM CJIyuyae He TpebyeTcs.

¢ TOHUMATb POJIb IKCIIEPUMEHTA B MOJIyY€eHUU HAYYHOU HHPOpMALIUH;

® NpPOBOJAUTHL MNpsiMble H3MepeHUSA (PU3UYECKHUX BEJWYMUH: BpeMs, pacCTOsIHME, Macca TeJsja, o0beM, CWJa, TeMIepaTypa,
aTMocdepHoe AaBJjieHUe, BJIAXKHOCTb BO3/lyXa, HaNpsKeHUe, CUJIa TOKAa, paJiMallMOHHbIN POH (C MCINOb30BAaHUEM J03UMeETpA);
OpU 3TOM BBIOUPATh ONTUMAJbHbIM CHOCOO HM3MepeHHs W HCNO0Jb30BaTh NPOCTENIIMEe METOAbl OIeHKH IOTpeliHoCTel
V3MEpPEHUHU.

[IpuMeyanue. JIrobass yyebHasi mporpamma JoJiKHa 00ecliedrMBaTh OBJIaJleHUe MPSIMbIMHU U3MEPEeHHSIMH BCeX MepevyrCeHHbIX
dU3NYECKUX BEJIUYUH.

e NpPOBOJUTbL HCCJAEJOBaHHWE 3aBUCHMMOCTEN (QPU3UYECKUX BEJHWYUH C MCIOJb30BaHHEM MPSAMbIX HU3MEPEHHU: MpPU 3TOM
KOHCTPYUPOBaTh YCTAaHOBKY, PUKCUPOBATh pe3yJbTaThl MNOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHUX BEJWYUH B BHUJlEe TAbOJIUL U
rpadMKoB, /ieslaTh BBIBO/bI 110 pe3y/ibTaTaM HCCJe[J0BaHUS;

e NpPOBOJUTb KOCBEHHble HM3MepeHUs (U3WYECKUX BEJUYHH: NMPH BBINOJHEHUM U3MEpPEeHUN COOMpPATh 3KCIEepPHMEHTaJIbHYIO
YCTAHOBKY, Ceys NpeJJo’KeHHON UHCTPYKIMH, BIYUCIATh 3HaYeHWe BeJIMYMHbI U aHAJIM3UPOBATH MOJIyYeHHbIe Pe3yJbTaThl C



y4eTOM 3a/JaHHOW TOYHOCTHU U3MEPEHUH;

® aHa/JIM3UPOBATb CUTYaLlMU NPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HaBaTb B HUX NpPOSIBJeHHE HW3y4YeHHBIX PU3UYECKUX
SIBJIEHUH WUJIM 3aKOHOMEPHOCTEN U NPUMEHATDh UMeIoLIMecs 3HaHUA JI/11 UX 00'bSICHEHHUS;

e [OHMMAaTb NPUHIMUIBI JeUCTBUS MallUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCJOBUA UX 6€30MacCHOr0 MCI0JIb30BaHUSA B
IMOBCeJHEBHOM XKU3HHU;

® UCIO0JIb30BaTh MPU BBHINOJHEHUH y4eOHBIX 3a/a4 HAyYHO-NOMYJSPHYIO JIUTepaTypy O PU3UYECKUX SBJIEHUSAX, CIPAaBOYHbIE
MaTepuaJbl, pecypcbl UHTEpHeT.

BBINYCKHMK MOJIYYUT BO3MOXKHOCTb HAY4YUThCS:

® 0C03HABAMb YEHHOCMb HAYYHbIX UCC1ed08AHUT, pob (PUIUKU 8 pacwupeHuu hpedcmasieHull 06 OKpyscarowem mupe U ee 8Kk1ao 8
yAyuuleHue Ka4ecmea HCUu3Hu;

® UCN0/b308aMb NpueMbl nocmpoeHust usuyeckux modesell, noucka u GopmyaupoeKku doKa3ames1bCma 8bl08UHYMbIX 2unome3 u
meopemuyeckux 8b180008 HA OCHOBE IMNUPUYECKU YCMAHOB/1eHHbIX haKmMos;

® (CpasHUBAMb MOYHOCMb U3MEPEHUS] (PU3UYEeCKUX 8e/UYUH NO 8e/qUYUHE UX OMHOCUME/AbHOU nozpewHocmu npu npogedeHuu
NpsIMbIX U3MepeHUl;

® CaMOCMOAMeAbHO NPo80JUMb KOCBEHHble U3MEepeHUsl U UCCAed08aHUsl (pu3u4ecKux 8e/UYUH C UCNO/Ab308AHUEM PA3AUYHbLIX
€cnoco608 usmepeHusl Puauyveckux 8e/U4UH, 8bIOUPAMb Ccpedcmea U3MepeHUusl C y4emoM Heob6X00uMolu MOYHOCMU U3MepPEHUl,
060CHO8bI8aMb 8bI6OP CN0OCO6A U3MepeHUs,, A0eK8aMH020 NoCcMas1eHHoU 3adayve, Npo8odUMb OYeHKy d0Cmo8epHOCMU NOJAYYEHHbIX
pe3ys1bmamos;

® goCnpuHUMamv UHPoOpMayur GuU3UYECK020 CodepicaHusi 8 HAy4YHO-NOny/asipHOU Jumepamype u cpedcmeax Maccosol
UH@popMayuu, Kpumu4ecku OYeHU8amb NoJy4eHHYt uHdopmayur, aHaau3upysi ee codepiycaHue U OJaHHble 06 UCMOYHUKE
UHgopMayuu;

e c030asamb COOGCMBEHHblE NUCbMEHHbIE U YCMHble CO00UWjeHUs] 0 Pu3uYecKux s18/eHUsIX Hd OCHOBE HECKO/bKUX UCMOYHUKO8
UH@popmayuu, conpogoxcdams 8bicmynJjaeHue npe3eHmayuetl, y4umsul8as 0cobeHHocmu ayoumopuu c8epcCmHUKO8.

MexaHu4YecKHe IBJI€EHUSA

BbINYyCKHUK HAYYUTCH:

® pacrno3HaBaTb MeXaHUYEeCKHe SIBJIeHUS] U OOBbsSCHATb HA OCHOBE HMEIOIIUXCS 3HAHMM OCHOBHbIE CBOMCTBA WJIU YCJOBHUSA
NPOTEKAHUSI 3TUX SIBJIEHUW: PAaBHOMEPHOE U HepaBHOMEPHOe JBU)K€HHWEe, PaBHOMEPHOE U PaBHOYCKOPEHHOEe MPSMOJIMHENHOe
JIBIDKEHUE, OTHOCHUTEJbHOCTb MEXaHUYEeCKOrO JABUXKEHHS, CBOOOJHOe NaJieHue TeJ, paBHOMEpPHOe [BWXXeHHUE MO OKPY>XHOCTH,
WHepIMsl, B3aUMOJIeCTBUE TeJ, PeaKTUBHOe JIBU)KeHWe, Tepejaya JlaBJeHUs TBepAbIMU TeJlaMH, >XKUAKOCTSIMU U TrasaMy,
aTMocdepHoe AaBJieHUe, IJIaBaHUE TeJs, paBHOBECHe TBEP/bIX TeJs, UMeUUX 3aKpelJieHHYI0 OCh BpallleHUs, KoJiebaTesbHOoe
JIBIDKEHME, pE30HAHC, BOJTHOBOE JIBUXKeHUE (3BYK);

e ONHWCHIBAThb M3y4YEHHbIe CBOMCTBA TeJ U MeXaHUYECKHE SIBJIEHUS, UCNOJb3ysd PU3MYeCKUe BeJUYHHBI: MyTh, IepeMelleHuUE,
CKOPOCTb, YCKOpEeHHUE, NIeEpUO/, 0OpalleHus, Macca TeJia, IJIOTHOCTb BellecTBa, CUJa (CUJIa TSKEeCTH, CUJla YIPYTOCTH, CUJla TPEHUS),



JlaBJieHve, UMIIYJIbC TeJla, KUHETUYeCKasi dHepTus, MOTeHUa/lbHasl dHePrus, MexaHUu4yeckass paboTa, MexaHU4YecKasi MOIHOCTb,
KII/] npu coBepiieHUH paboOThI C UCIIOJIb30BAHMEM MMPOCTOI0 MEXAaHU3Ma, CHJIa TPEHUS], aMIJIUTY/a, IEPUO/ U YACTOTA KOJIeOaHUH,
JUIMHA BOJIHbI U CKOPOCTb €€ PacnpoCTpPaHEHMs; NPU ONUCAHUM MPABUJbHO TPAKTOBATb (PU3UUYECKUHA CMBICJI HCIO0JIb3yEeMbIX
BEJIUUMH, UX 0003HAYEeHUS M eJUHUIbl U3MEPEeHHUs], HAaXOAUTb (OpPMYJibl, CBA3bIBAKOLIUE [JaHHYI (PHU3UYECKYI BEJHUYUHY C
JPYTMMH BeJIMUMHAMU, BIYUCASATh 3HaYeHUEe PU3NUECKOU BEJIUYHHBI;

® aHa/JM3UPOBATh CBOMCTBA TeJ, MEXaHUYECKHE SIBJIEHHUS W MPOIECcChbl, UCMOJb3ysd (PHU3UYECKHEe 3aKOHbI: 3aKOH COXpPaHEHHS
3HEepPryM, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIUII CYyNIePIO3ULMU CUJ (HaxoxJeHUe paBHOAeHUCcTBYolend cuibl), I, I u Il 3akoHBbI
HbloTOHa, 3aKOH CcOXpaHeHUs MMIyJbca, 3akoH [yka, 3akoH Ilackansi, 3akoH ApxuMeja; MpPU 3TOM pas3jndyaTh CJIOBECHYIO
$OpMyIMPOBKY 3aKOHA U €r0 MaTeMaTU4YeCKOE BbIPpaXKEHUE;

® pasiMyaTbh OCHOBHbIE IPU3HAKU U3YUEHHBIX PU3UUYECKUX MOJesiIel: MaTepUaibHas TOYKa, UHepIHaJbHAsA CUCTEMA OTCUETA;

e peunlaTh 3aJayM, UCHOJIb3ysd (GU3UYECKHE 3aKOHbl (3aKOH COXpaHEHHWS 3HEPrUH, 3aKOH BCEMHUPHOrO TATOTEHHUS, NPUHIMII
cynepno3uuuu cuJj, I, Il u IIl 3akonbl Hpl0TOHA, 3aKOH COXpaHeHUs MMIYJibCa, 3aKOH ['yka, 3akoH [lackass, 3akoH Apxumeza) U
bopmyiibl, cBsI3bIBawOlIMe GU3NUYECKHE BEJIUUUHBI (IyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJia, JIOTHOCTh BEIeCTBa, CUJIa, 1aBJI€HHE,
HMMIIYJIbC TeJIa, KHHETHUYeCKasl 3IHeprus, NOTeHIMaIbHasl SHEPTUsl, MeXaHUYecKasl paboTa, MexaHH4ecKkasi MoiHocTb, KII/l npocTtoro
MeXaHHW3Ma, CUJia TPEeHUSl CKOJIbKeHHS, KO3PPUIMEHT TpPeHUs], aMIIUTy[a, Mepuoj], U 4acToTa KojebGaHWH, AJIMHA BOJIHbI M
CKOPOCTb €€ paclpoCTpaHEHMs): HAa OCHOBe aHaJ/iM3a YCJOBHUs 33aJlayd 3alUCbIBAaTb KpaTKOe YCJOBUE, BblAEJATb QU3UYECKHE
BeJIMYUHBI, 3aKOHbl U POPMYJibl, HEOOXOJUMbIE [JIs ee pellleHHUs], MPOBOJUTh pacyeThbl U OLlEHUBATb PeaJbHOCTb MOJYYE€HHOTO
3HaYeHHs GU3NYECKON BEJIUUUHBI.

BbINYyCKHHUK MOJIYYUT BO3MO>KHOCTbh HAYYUTbCS:

® UCN0/b308AMb 3HAHUS 0 MEXAHUYECKUX S18/E€HUSIX 8 N0BCEJHEBHOU XHCU3HU 0151 obecneveHusi 6e3onacHocmu npu obpaujeHuu c
npuéopamu U MexHUYeCKUMuU ycmpolicmeamu, 051 COXpAHEHUsl 300p08bs U CO64H00eHUsl HOPM 3K0./102U4ecKo20 nogedeHus 8
oKpyxcaruell cpede; npugodums npumepsbl NPAKMUYECKO20 UCNO0/Ab308aHUSI (PUIUYECKUX 3HAHUU O MEeXAHUYECKUX S518/1eHUSX U
@usuueckux 3aKOHax; NpuMepbl UCN01b308AHUSI B0300HOB151eMbIX UCMOYHUKO8 IHep2uU; IK0/102UYeCKUx nocaedcmaull uccaedo8aHus
KOCMUYECKO20 NPOCMPAHCME;

® pasauYamMbs 2paHuysbl NPUMeHUMOcmu u3uveckux 3aKOHO08, NOHUMAaMb 8ceobwull xapakmep yHOaMeHMa1bHbIX 3aKOHO8 (3aKOH
COXpAHEHUS] MeXAHUYECKOU 3Hep2uu, 3aKOH COXPAHEHUS UMNY/bCd, 3dKOH B8CeMUPHO20 mMs20meHusl) U 02paHU4eHHOCmb
UCNo/1b308aHUS YACMHbIX 3AKOHO8 (3akoH 'yka, Apxumeda u dp.);

e Haxodumb adek8amMHy nped10X4ceHHOU 3adave usuveckyro Modeab, pa3peuams npobaemy Kak Ha 0CHO8e UMerWUuXcsl 3HAHUU
no MexaHuke C UCN0/1b308AHUEM MAMeMamu4ecKko2o annapama, mak u npu NOMouwju Memodos oyeHKU.

TenioBble sIBJI€HUA
BbINyCKHUK HAyYHUTCH:
e pacno3HaBaTb TEMJIOBbIE SIBJIEHUS U 0O'bSICHATh Ha Oa3e MMEKLUXCA 3HAHUU OCHOBHble CBOMCTBA UJIM YCJIOBUS NMPOTEKaHUS
3TUX sBJeHUU: Auddy3usi, U3MeHeHHe oObeMa Tes NpPU HarpeBaHUU (OXJaXKJeHHUH), OoJiblllasg CKUMaeMOCTb ra3oB, MaJas
CKMMaeMOCTb KUAKOCTEH U TBEPAbIX TeJ; TEeIJIOBOE paBHOBECHE, UCMapeHHe, KOHJEeHCcalusi, IJaBJeHHUe, KPUCTa/IJIM3alius,



KUIIeHHe, BJAXKHOCTh BO3/1yXa, Pa3/IMYHbIe CIOCOOBI TelJonepejadyu (TelJIONpPOBOAHOCTb, KOHBEKIMS, U3JIyYeHHE), arperaTHbIe
COCTOSIHMSI BellleCTBa, MOTJIOLeHWe SHEePTUM NPU UCNApeHUM KUJKOCTU U BblJe/ieHHe ee MPU KOHJEHCAl MU Napa, 3aBUCUMOCTb
TeMIlepaTypbl KUNEHUS OT JAaBJIE€HUS;

® ONUCHIBAaThb W3y4YeHHbIe CBOMCTBA TeJl U TENJIOBble SIBJIEHHUS, UCNOJb3ysl PU3UYECKHe BeJUYUHbI: KOJUYECTBO TEIMJOTHI,
BHYTPEHHsISI dHeprusi, TeMIepaTypa, yAeJibHas TENJOeMKOCTb BelLleCTBa, Y/eJbHas TeIJoTa IJIaBJeHUs, Y/ieJbHasl TemioTa
napoo6pa3oBaHus, yJesibHas TeNJ0Ta CrOpaHUs TOMJUBA, KO3()QPUIUEHT MOJIE3HOrO AEWCTBUS TEIJIOBOrO JABUraTesisl; MpH
ONMMCAaHUU NPAaBUJIBHO TPAKTOBATb (PU3UUYECKUN CMbICJA HCIOJIb3YeMbIX BEJMYMH, UX 00O3HAYE€HUS U €JUHUIbI U3MepeHus,
HaXoUTb GOPMYyJibl, CBSI3bIBAKOIIME JAaHHYIO PU3UYECKYI0 BEJIUUUHY C APYTUMU BeJIMYUHAMU, BBIYUCASATL 3HaYeHUue GU3NUEeCKOr
BEJINUUHDI;

¢ aHaJMU3UPOBATh CBOWCTBA TeJ, TEIJIOBbIE SIBJEHHUS U MPOIECChl, UCIOJAb3ysl OCHOBHbIE MOJIOXKEHHUSI aTOMHO-MOJIEKYJISIPHOTO
y4eHUs O CTPOEHUH BelleCTBA U 3aKOH COXpPaHEHUs SHEPTHUY;

® pas/iMyaTbh OCHOBHbIE MPU3HAKU U3YUEHHBIX PU3UYECKUX MOJieJIed CTPOEHHS I'a30B, XKUIKOCTEN U TBEP/IbIX TEJI;

¢ MPHUBOJUTH NPUMEPbI NPAKTUYECKOI'0 UCNOJIb30BaHUSA GU3NYECKHUX 3HAHUH O TEIJIOBbIX SIBJIEHUSX;

e peulaTh 3aa4M, UCMOJIb3ysl 3aKOH COXPAaHEHUs SHEPTUH B TEIJIOBBIX Mpoleccax U GpopMyJibl, CBs3blBawIue GpuaniecKue
BEeJIMYMHBI (KOJIMYECTBO TEIJIOThI, TEMIIEPATYPA, yAeJbHAsA TENJIOEMKOCTb BElECTBa, Y/Ae/bHas TelJoTa IJaBJeHUus, yeabHas
TenJoTa Napoobpa3oBaHUs, y/eJbHas TEMJI0TA CTOPAHHUS TOMJIKBA, KO3PPHUIIMEHT MOJE3HOTO JeiCTBUS TEMJIOBOTO JBUraTeJis): Ha
OCHOBE aHa/iu3a YCJOBUS 3a/laud 3alMUCbiBaThb KPATKOE YCJIOBHUE, BbIJENATbh (QU3WYECKHE BEJHWYHUHbI, 3aKOHbI U (OPMYJIbI,
Heo6X0JUMble JJisl ee pellleHUs], IPOBOAUTD PAacyeThl U OLeHUBATh PEeaJIbHOCTb OJYYeHHOIr0 3Ha4eHUsI PU3UUeCKON BEJTMYUHBI.

BbINyCKHHMK NOJIYYUT BO3MOKHOCTbh HAYYUTBHCH:

® UCN0/b308aMb 3HAHUS O MEN/0BbIX S18/EHUSX 8 NOBCEJHEe8HOU HCU3HU 0.5 obecneveHust 6e3onacHocmu npu obpauwjeHuu ¢
npuéopamu U mexHUYeCKUMU ycmpolicmeamu, 0151 COXpAHeHUs 300p08bs U CO6AH0eHUS HOPM 3K0/102U4ecko20 nosedeHusl 8
oKkpyJcaruell cpede; npugodums npumepsbl IK0/A02Uu4ecKUX nocaedcmaull pabomul dguzame.ielli BHYMpPeHHE20 C20paHus, mensiossix U
2udpoasiekmpocmaHyull;

® paszauvyamv epaHuybl npumeHuMocmu duauyeckux 3aKOH08, NOHUMAMb 8ceobwull xapakmep @PyHOAMEHMANbHBIX PUIUHECKUX
3aKOHO8 (3aKOH COXPAHEHUSsl I3HepauU 8 Men/08blX NPOYeccax) U 02paHUYeHHOCMb UCNO.1b308AHUSI YACMHbIX 3AKOHO8;

® Haxodumb adek8amHyH nped10xceHHOU 3adayve husuueckyro modeb, padpewams npob.aemy Kak Ha 0CHO8E UMeWUXCsl 3HAHUU O
men/108biX 518/1€HUSIX C UCNO./1b308AHUEM MAMEMAMUYECK020 annapama, mak u npu nNoMowu Memodoeg oyeHKU.

JdJIeKTpU4YeCKUe U MarHUTHBIE SIBJIEHUS
BbINyCKHUK HAy4YUTCS:
® pacrno3HaBaThb 3JIEKTPOMArHUTHbIE SIBJIEHUS U OO'bSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHbIE CBOMCTBA WUJIM yCJIOBUS
NPOTEKaHUsI 3TUX SBJEHWH: 3JeKTpU3AlUs TeJsl, B3aUMOJIeHCTBUE 3aps/iOB, 3JEKTPUYECKUH TOK M ero JelcTBUs (TeIJioBoe,
XUMHUYECKOe, MaTHUTHOE), B3aUMO/IeiCTBHEe MarHUTOB, 3JIEKTPOMAarHUTHas UHAYKIMS, JefCTBMe MarHUTHOTO 110J1s Ha TPOBO/JHUK
C TOKOM U Ha ABIKYILYIOCS 3aps>KEeHHYI0 YacTHULy, lefiCTBUE 3/IEKTPUUECKOT0 N0JIsl Ha 3aps>KEHHYI0 YaCTHULy, 3J1eKTPOMarHuTHbIe
BOJIHBI, IPSIMOJINHEHHOE paclpoCTpaHeHHe CBETA, OTPaXKEHHE U TPEeJIOMJIEHHE CBETA, IUCIIepCHsi CBETA.



® COCTaBJATb CXeMbl 3JIEKTPUYECKHX Lieleld C MocaeZ0oBaTeJbHbIM W MNapa/lieJbHbIM COeJMHEeHHWEeM 3JIEMEHTOB, pas/uyas
yCJIOBHble 0003HAaYeHMs 3JIeMEHTOB 3JIeKTPUYECKUX Lienel (MCTOYHUK TOKa, KJII0Y, Pe3UCTOp, peocTaT, JJaMIo4yKa, aMIepMeTp,
BOJIbTMETP).

® CI0JIb30BaThb ONTHYECKHE CXeMbl JJI1 IOCTPOEHUS U300paXKeHUH B IJIOCKOM 3epKaJle U COOMparolleil INH3e.

® ONHWCbIBAaTb U3y4YeHHble CBOWCTBA TeJ W 3JeKTPOMArHUTHbIE SIBJEHUS, UCNO0Jb3ysd GU3NUeCKHe BeJMYMHbL: 3JeKTPUYEeCKUU
3aps/, CUJa TOKa, 3JIeKTpUUecKoe HallpshKeHHe, 3JIeKTpUYeCcKoe CONPOTUBJIEHHUE, yAe/bHOe CONPOTHUBJEHHE BellecTBa, paboTa
3JIEKTPUYECKOI'0 M0JIsl, MOIIHOCTb TOKa, POKYCHOe pacCTOSIHME M ONTUYecKasl CUJIa JIMH3bl, CKOPOCTb 3JIEKTPOMarHUMTHBIX BOJIH,
JJIMHA BOJIHBI M YaCcTOTa CBETA; IPYU ONMCAHUU BEpPHO TPAKTOBATh GU3NUECKHUU CMBIC/ UCMOJIb3yeMbIX BEJIMYKH, UX 0003HAaYEHUS U
eJMHULbl U3MEePEHUsT; HAaX0AUTbh GOPMY.JIbl, CBA3bIBAIOIIME JaHHYI0 QU3UYECKYI0 BEJUYHUHY C APYTMMHU BeJIMYMHAMM.

® QaHaAJM3UPOBATb CBOMCTBA TeJl, 3JIeKTPOMarHUTHbIE SIBJIEHUS U IPOLLECCHI, UCNI0JIb3ysl GU3NYeCKUe 3aKOHbI: 3aKOH COXpaHEeHUs
3JIeKTpUUYecKoro 3apsja, 3akoH OMa A1 y4yacTka Leny, 3akoH /xoys-JleHla, 3aKoH NPsAMOJIMHENHOTI0 pacnpoCcTpaHeHUsl CBETa,
3aKOH OTpaeHHUs CBeTa, 3aKOH IpeJIOMJIEHUS CBeTa; NpPU 3TOM pas3/jvMyaTb CJI0BeCHY0 (GOPMYJHUPOBKY 3aKOHAa U €ro
MaTeMaTH4YeCKoe BbIpayKeHUe.

® INPUBOJUTH NPUMepPbl NIPAKTUUECKOT0 UCM0JIb30BaHUA GU3NUECKUX 3HAHUMN O 3/IEKTPOMarHUTHbIX SIBJIEHUAX

e pewwlaTh 33/ayM, HCINOJAb3ysd QuU3MYecKHMe 3aKOHbl (3akoH Oma Jia y4yacTKa Lend, 3akoH /[hxoynsa-J/leHua, 3akoH
NpSAMOJIMHEMHOTO pacnpoCTpaHeHUsI CBeTa, 3aKOH OTpPa)KeHUs CBETa, 3aKOH NpeJIoOMJIeHUs cBeTa) U GpopMyJibl, CBSA3bIBAKOIIME
dursnyeckre BeJUYUHBI (CHJIa TOKA, 3JIeKTpUYECKOe HalpsiKeHHe, 3JIeKTPUYeCKoe CONPOTHUBJIEHUE, y/eJlbHOe CONpPOTHBJIEHUE
BellleCTBa, paboTa 3JIEKTPUYECKOro TI0Jif, MOLIHOCTb TOKa, (OKYyCHOe pacCTOSHMe M ONTHYecKas CWJa JIMH3bL, CKOPOCTb
3JIEKTPOMarHUMTHbIX BOJIH, /iJIMHA BOJIHbI M 4YacToTa cBeTa, GOpMyJ/bl pacyeTa 3JeKTPUYECKOTO CONPOTUBJIEHUS MPHU
nocJjieloBaTeJIbHOM U MapasljleJIbHOM COeJMHEHUHM IMPOBOJHUKOB): Ha OCHOBE aHaJM3a yCJIO0BHSA 3aJjayd 3alMCbIBAaTh KpaTKoe
yCJOBHeE, BbIJe/NATh (U3UYECKHe BeJMYMUHbI, 3aKOHbl U (OpMyJibl, HEOOXOJUMble [Ji1 ee pelleHUs], MPOBOAUTbH pacyeThbl U
OLleHHMBATb peaJbHOCTb M0Jy4eHHOT0 3Ha4yeHUs1 GU3UUeCKON BeJUYHUHBI.

BBINYCKHMK MOJIYYUT BO3MOXKHOCTh HAYYUThCS:

® UCN0/b308aMb 3HAHUS 06 3/1€KMPOMAZHUMHbBIX SI8/EHUSX 8 NO0B8CeJHEBHOU HU3HU 015 obecneyeHusi 6e30nacHocmu npu
obpauwjeHUuU ¢ npubopamu U MmexHU4eckumu ycmpolcmeamu, 0151 COXpaHeHusl 300p08bsi U COO/A00EHUS] HOPM 3K0./102U4ecKoz20
noeedeHust 8 okpyxcaroujeti cpede; npusodumMs NPUMeEPbl BAUSIHUS 31eKMPOMASHUMHBIX U3/1yYeHULl Ha HCUBbIE OP2AHU3MDbL;

® pasAuYamMbs 2paHuysbl NPUMeHUMOCcmu hu3uveckux 3aKOHO08, NOHUMAMb 8ceobwull xapakmep PyHOaMeHMa1bHbIX 3aKOHO8 (3aKOH
COXpPAHEHUs1 31eKMpuU4ecKo20 3aps0d) U 02paHUYEeHHOCMb UCNO0/1b308AHUSl YACMHbIX 3dKOHO8 (3akoH Oma 0.5 yyacmka yenu, 3aKOH
Jocoyas-Jlenya u dp.);

® UCN0/1b308aMb NpueMbl nocmpoeHust usuyeckux modesell, noucka u Gopmyauposku doKkazamesbCmea 8bl08UHYMbIX 2unome3 u
meopemuyeckux 8b180008 HA OCHOBE IMNUPUYECKU YCMAHOB/AeHHbIX haKmos;

® Haxodumb adeKk8amHy0 nped/10x4ceHHol 3adayve Pu3uvecKyo Modeab, papeuwams NpobaemMy KaK Ha 0OCHO8E UMW UXCS 3HAHUU
06 31eKMpPOMAZHUMHbBIX S8/1€HUSIX C UCNO/Ab308AHUEM MAMEMAMU4ecko20 annapama, mak u npu NOMouju Memodos8 OYeHKU.



KBaHTOBBIE sIBJIEHUS

BbINyCKHUK HAyYHUTCH:

e pacno3HaBaTb KBAaHTOBble SIBJIEHHWS U OOBSCHATH HAa OCHOBEe HMEIOU[UXCA 3HAHUKW OCHOBHbIE CBOWCTBA WJIM YCJIOBHUS
NpPOTEKaHUs 3THUX SIBJIEHUM: eCcTeCTBEHHass W MCKYCCTBEHHAasl paJiM0aKTUBHOCTb, O-, (- WU Y-U3JIyueHHUs, BO3HUKHOBEHHE
JINHENYaTOro ClieKTpa U3J1y4eHHUsl aTOMa;

® ONUCHIBAaTbh U3yYEHHble KBAHTOBbIE SIBJIEHUS, UCI0JIb3Ys PpU3UUEeCKUe BEJUYMHbBI: MAaCCOBOE YUCJI0, 3apsiI0BOE YHUCJIO, IEPUO/,
noJjypacnajza, 3Heprusi GOTOHOB; NPU ONHCAHUM NPABUJIBHO TPAKTOBATh (U3UYECKHUH CMBICJA HCIOJIb3YeMbIX BEJWYUH, HUX
0003HAYeHUs] W eJUHHUIbI H3MepeHHs; HaxXOoJUTb (GOPMYJbl, CBSA3bIBAKOINME JAaHHY (U3WYECKYI0 BeJWYUHY C APYTUMU
BeJIMYMHAMMU, BbIYUCASATh 3HaUeHHe PU3NIECKOUN BEJIUUUHBI;

® aHa/JIM3UPOBATb KBAHTOBblE SIBJIEHMS, UCMOJb3ysl PU3UYECKHe 3aKOHbl M IOCTYJAaThbl: 3aKOH COXpaHEHHS dHEpPruH, 3aKOH
COXpaHeHHUs 3JIEKTPUYECKOro 3apsi/ia, 3aKOH COXpPaHEHUsI MACCOBOTO YMCJa, 3aKOHOMEPHOCTHU H3JIyYeHHUsI U MOTJIOIIEHUSI CBeTa
aToOMOM, IIPY 3TOM Pa3J/IM4aTh CJIOBECHYI0 GOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe BbIPaXKEHHE;

e pa3JjiMyaTh OCHOBHbIE MPU3HAKHU [JIaHETAPHON MOJIeJIM aTOMa, HYKJIOHHOM MOJieJId aTOMHOTIO s1/1pa;

e MpPUBOAUTH MpUMepbl IMpPOSBJEHUS B INPUPOJie U MPAKTUUYECKOrO MCIOJb30BaHUS PAJUOAKTUBHOCTH, SJAEPHBIX U
TEepPMOsi/IepHbIX PeaKLUH, CIeKTPaJbHOr'0 aHaJINU3a.

BBINYCKHMK MOJIYYUT BO3MOXKHOCTh HAY4YUThCS:

® UCN0/1b308aMb NOJYYEHHbIE 3HAHUS 8 N08CEJHE8HOU XHCU3HU Npu 0bpaujeHuu ¢ npubopamu U mexHU4eckuMu ycmpolicmseamu
(cuemyuuk uoHu3upyrwux uvacmuy, dosumemp), 015 COXpaHeHUsl 300p08bs U COO/AI00EHUS] HOPM 3IKOJA02UYECKO20 NOBEJeHUsl 8
oKpyxcaroujeli cpede;

® COOMHOCUMb IHEP2UID CB8S13U AMOMHbIX sidep ¢ dedheKmom Maccol;

® npusodums npumepbl 8AUSHUS pA0UOAKMUBHBIX U3/1yYeHULl HA HCUBble 0P2AHU3Mbl; NOHUMAMb NPUHYUN delicmaust dosumempa u
pas3auyams yca08usl e20 UCN0/1b308AHUS;

® NOHUMAaMb 3K0/102Uu4ecKue npobaembl, B03HUKAOWUE NPU UCNO/Ab308AHUU AMOMHbIX 3/1€KMPOCMAHYUL, U Nymu peweHusi 3mux
npob.iem, nepchekmuegbsl UCh0/1b308AHUS yNPAB/SIeM020 MepMOsi0epHO20 CUHMe3d.

JJ1ieMeHTbl aCTPOHOMUHU

BbINYyCKHUK HAYYUTCH:

e yKa3blBaTb Ha3BaHUs MJaHeT COJIHEUHOW CUCTEMbI; pa3iM4aTb OCHOBHblE MPU3HAKK CyTOYHOTO BpallleHHsl 3Be3/HOr0 Heba,
ABwxeHUs JlyHbl, CoOMIHIA U IIJIAaHET OTHOCUTEJIbHO 3BE3/;

® [IOHUMATh PA3JUYUSA MEXAY reJIMOLEHTPUYECKON U reOleHTPUYEeCKON CHCTEMaMM MUPa;

BBINNYCKHUK NMOJIYYUT BO3MOKHOCTh HAYYUThCH:

® yKasbleamsv obwue ceolicmea U omau4usl nJaaHem 3eMHOU 2pynnbl U NJAaHem-2u2aHmos; maavix mesa Co/HeyHOU cucmembul U
60/1bWUX NAAHEM; N0.1b308AMbCS1 KAPMOU 36e30H020 Heba npu Hab/10deHUsIX 36e30H020 Heba;

® pas/auYamMb 0CHOBHblE Xapakmepucmuku 36e30 (pa3mep, ygem, memhepamypd) COOmMHoOcCUmMbs ygem 38e3dbvl ¢ ee memnepamypol;

® paszau4ambs 2unomessl 0 npoucxoxcoeHuu CoAHEYHOU cUCmeMbil.



3. COAEPXAHHUE YYEBHOT' O IIPEAMETA

dusuyeckoe ob6pazoBaHUEe B OCHOBHOM LIKOJIE€ JOPKHO 0o6ecreduTb (GOpMUpOBaHHE y OOYYAKOIMXCA NpeJCcTaBJIeHUN O
Hay4YHOW KapTHHE MHpa — BaXXHOTO pecypca Hay4HO-TEXHUYECKOro Mporpecca, 03HakoMJieHHe 06ydaroIuxcs ¢ GU3NYecKUMU U
aCTPOHOMUYECKHMMH SIBJEHUSIMH, OCHOBHBIMU NMPUHIUIIAMH Pa6OThl MEXaHHU3MOB, BICOKOTEXHOJIOTMYHBIX YCTPOKUCTB U NPUGOPOB,
pa3BUTHE KOMIIETEHLIUH B pellleHUH UHXXeHePHO-TeXHUYEeCKUX U Hay4YHO-HCCIe0BaTelbCKUX 3a4au.

OcBoeHue yyebHoro npeamera «Pusrka» HallpaBJeHO Ha pa3BUTHUeE Y 00y4alOLMXCs NIpeACTaBJeHUH O CTPOEHUH, CBOMCTBAX,
3aKOHaX CylLleCTBOBAaHUSA U JBHKEHUS1 MaTEPUU, HA OCBOeHHe 00y4aroUIMMHUCA OOLIMX 3aKOHOB M 3aKOHOMEPHOCTEW NMPUPOJHBIX
sIBJIEHUH, CO3/aHUe YCJIOBUM [ (QOpMUPOBAHUS HHTE/JIEKTYa/lbHbIX, TBOPYECKUX, TPaKJAHCKHUX, KOMMYHHUKAaLMOHHBIX,
MHPOpMaIMOHHBIX KoMIeTeHUUH. O6y4arouiyecss OBJAJEIOT HAyYHbIMHU METOJAaMH peLIeHHUs Pa3JUYHBbIX TEOPETHUYECKUX HU
NpPaKTUYEeCKHUX 33aJlay, YMeHUAMH (OpPMYyJHPOBATh THIOTE3bl, KOHCTPYHUPOBATb, MPOBOJAUTH 3SKCIEPUMEHTHI, OI€eHUBATb U
aHaJIM3MPOBATh [10JIyYEeHHbIE Pe3y/IbTaThl, CONOCTABAATb UX C 00'beKTUBHBIMU peaUsIMU )KU3HU.

Y4e6HbI npeamer «®Pu3nka» Cnoco6cTByeT (GOPMHUPOBAHUIO y 00Y4YaWIIUXCA YMEHUH 6e30MacHO MUCIOJIb30BaTh
JabopaTopHOe 060py/l0BaHKe, IPOBOJIUTh €CTECTBEHHO-HAY4YHble UCC/Ae/J0BaHUS U 3KCIEPUMEHThI, aHaJIM3UPOBATh MOJyYEeHHbIE
pe3yJsbTaThl, NPeJCTaB/IATh U HAYYHO apryMeHTHUPOBAThb N10JIy4YeHHbIe BbIBO/IbI.

U3ydeHue npeameta «Pusuka» B 4aCTU GOPMUPOBAHUA Y 00y4aIOLUXCS HAYYHOTO MUPOBO33pEHUS, OCBOEHUS 001 eHayYHbIX
MeToJl0B (HabJilo/leHre, U3MepeHUe, IKCIIEpUMEHT, MO/JieJIMPOBaHNe), OCBOEHUS] NPAKTUYECKOro NPUMeHEeHUs] HayyHbIX 3HAaHUU
$U3MKM B )KU3HU OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C npeaMeTaMu: «MaTteMaTuka», «MHGopMaTukar», «Xumus», «bruosorus»,
«['eorpadusa», «3kosorua», «OCHOBbI 6€30MaCHOCTH XKU3HeAeATeJbHOCTH», «McTopus», «Jlutepatypa» u Ap.

dusuka u pusnyeckKkre MeToAbl U3yYeHH s MPUPOAbI

®dusuka - Hayka o npupojie. Pusnueckue Tesna U sABjaeHUs. HabuwogeHre v onvcaHue GU3NYECKUX fABJIeHUN. PU3MUECKUN
3KcrepuMeHT. MojiesiupoBaHue SIBJIEHUU U 06'beKTOB MPUPObI.

dusuyeckre BeJIMYUHbI U UX U3MepeHHe. TOUHOCTD U MOTPEIIHOCTh U3MepeHU . MexXyHapogHast CUCTeMa eAUHUL.

dusnyeckre 3aKOHbl U 3aKOHOMepHOCTU. Pr3uka U TexHUKa. HayuyHbld MeTon no3HaHusd. Posb ¢usvku B GpopMHUpoBaHUHU
eCTeCTBEHHOHAay4YHOM 'PaMOTHOCTH.

MexaHu4ecKHe ABJIEHUSA

MexaHu4yeckoe ABWXKeHHe. MaTepuasibHasi TO4YKa KaK MoJieJib ¢uandeckoro Tesa. OTHOCUTENBbHOCTb MeXaHUYeCKOro
JnBkeHus. Cuctema orcueta. Pusnyeckrue BeJUYMHBI, HEOOXOAHMMbIe [Jis ONMUCAHUS JBU)XEHHS U B3aUMOCBSI3b MEXAY HHUMU
(myTb, mepeMellleHUEe, CKOPOCTb, YCKOPEHHWE, BpeMs JIBUKEHUs1). PABHOMepHOe M paBHOYCKOPEHHOE MPSIMOJIMHENHOE [IBUXKEHUE.
PaBHOMepHOe ABHKeHME N0 OKPYKHOCTH. [lepBbii 3ak0oH HbloTOHA U HHepuus. Macca Tesa. [lnoTHOCTh BemectBa. Cuna. EquHuLbl
cuJibl. Bropoit 3akoH HbioToHa. TpeTuit 3akoH HbetoToHa. CBo601HOE najieHue Tes. Cuia TSHKeCTU. 3aKOH BCEMUPHOTO TATOTEHMUSI.
Cuna ympyroctu. 3akoH [yka. Bec Tesa. HeBecomocTb. CBA3b MexJy CHJIOM TSKECTU M Maccod Tesa. JluHaMoMeTtp.
PaBHogelcTBy0Oasa cuia. Cusia TpeHus. TpeHue CKoyibKeHus. TpeHue nokosi. TpeHHe B IpUpPOJe U TEXHUKE.



MMnynbc. 3akoH coxpaHeHHUs MUMIyJbca. PeakTuBHOe JiBixkeHUe. MexaHuueckasi pabota. MoujHocTh. JHeprus. [loTeHManbHas
M KHHeTu4ecKasa 3Heprud. [IpeBpalljeHMe OJHOro BHJA MeXaHUYECKOM 3HEpPruh B Jpyrou. 3aKOH COXpaHEHHUA IOJIHOU
MexXaHU4eCKOU 3HepruH.

[IpocTbie MeXaHU3MBI. Y C10BUA paBHOBECUA TBEPAOro TeJsa, UMEKIero 3akpeneHHy oCb ABUXeHUsd. MoOMeHT cuibl. [Jenmp
msaxcecmu mesa. Peryar. PaBHOBecHe cus Ha pbryare. Pblyaru B TexHUKe, ObITY U npupo/e. [loBr>XHble U HeNOoBHXXHbIE OJIOKU.
PaBeHCTBO pabOT NpU MCHOJb30BAaHUU MNPOCTHIX MeXaHU3MOB («30JI0TOe MNpaBUJIO MeXaHUKH»). KoadpounueHT mnosiesHoro
JeWCTBUA MeXxaHHU3Ma.

JaByienne TBepAblX Tes. EquHUIBI M3MepeHUA AaBieHUA. Cocobbl U3MeHeHUA JAaByeHHUs. [laBleHUe XUAKOCTEW U ra3oB
3akoH [lackans. /laBjieHue )XUAKOCTH Ha JHO U CTeHKU cocyja. Coobuarouiecs cocyfbl. Bec Bo3ayxa. ATMocdepHoe naBieHue.
U3mepeHnue atmochepHoro gasieHud. OnblT Toppuyennu. bapomeTrp-anepous. ATMmochepHoe AaBaeHHe HA Pa3/IMYHbIX BbICOTAX.
['mapaBinyeckue MexaHU3Mbl (Ipecc, Hacoc). /laBjeHMe KUJAKOCTU U rasa Ha IOTPYyKEHHOe B HUX TeJio. ApXMMeJ0oBa CUJIA.
[I1aBaHue Tes U cyf0B Bo3ayxoniaBaHue.

Mexanuyeckue Kosebanud. [leprof, yactoTa, aMIiMTya KosiebaHuil. PesoHaHc. MexaHHW4YecKHe BOJIHBI B OJHOPOAHBIX CpeJiax.
Jl1vHa BOJIHBL. 3BYK KaK MexaHHW4ecKasd BoJIHA. [pOMKOCTb U BbICOTA TOHA 3BYKa.

TenoBbIe AB/IEHUA

CTpoeHue BelecTBa. ATOMBI U MOJIEKYJIBL. TeIoBoOe ABUKEHUE aTOMOB U MoJieKyJ1. [ludpdy3nda B rasax, KUJKOCTAX U TBePAbIX
Teslax. bpoyHoBckoe aBu:xkeHUe. B3auMogeiicTBrue (MpUTSKEHUE U OTTAJKUBaHHUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BelllecTBa.
Paszsinuue B CTpOEHUHU TBEPABIX TeJl, )KUJAKOCTEM U ra3os.

TensioBoe paBHOBecue. Temnepartypa. CBA3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOrO ABMKEHUA 4acTUL. BHyTpeHHAA
sHeprusa. PaboTa M Temsonepesaya Kak CHOCOObl M3MeHeHHUs BHYTpPEHHeW 3Hepruu Tesa. TemonpoBoAHOCTb. KoHBekuusl.
U3ny4yenue. [Ipumeperl Tenionepesayu B IpUpoJie U TexHUKe. KoJm4ecTBO TEIOTHI. Y/Ae/ibHas TeIJIOEMKOCTb. Yie/ibHasA TeIoTa
CrOpaHUsA TOIIMBA. 3aKOH COXpaHEHUA W INpeBpallleHUsd SHeprud B MeXaHUYeCKUMX M TeIJIOBbIX Ipoueccax. lliaBieHue u
OTBep/ileBaHWe KPUCTA/UIMYECKUX TeJl. YJesibHas TelJoTa IaBJeHUd. Mcrnapenue M KoHpaeHcauus. [lorsouenne sHepruv npu
UCIIapEeHUH KUJKOCTH U BblJleJIeHUe ee NPU KOHJAeHcauuu napa. Kunenue. 3aBUCMMOCTb TeMIlepaTypbl KUIIEHUA OT JaBJIEHUA.
YpenbHas TemsoTa Mapoo6pa3oBaHUs M KOHJeHcalud. BiaxkHocTb Bo3jyxa. PaboTa rasa mpu pacmupeHud. [IpeobpasoBaHus
9HEPruy B TEIJIOBBIX MallMHaX (IapoBas TypOWHA, ABUTaTe/ib BHYTPEHHEr0 CrOpaHus, peaKTUBHbIN JABUraTess). KII/l TensioBoit
MallWHBI. IKOJOTUYECKHE NPO6/IeMbl UCN0Jb30BaHUSA TEIJIOBbIX MAIIUH.

JJIeKTpOMarHuTHLIE ABJIEHUA

JnekTpusanua ¢uU3MYeCcKUX Tes. B3auMojeicTBHe 3apsKeHHbIX TeJs. /lBa poja 3JIeKTpUYeCcKUux 3apsafoB. /[lequMocThb
3JIEKTPUYECKOr0 3apdfia. JJeMeHTApHbIA 3JIeKTPUYeCKUM 3apdl. 3aKOH COXpaHEHMUs 3JIeKTpHUYecKoro 3apdza. [IpoBogHUKH,
HOJIYIPOBOJHUKHU U U30JIATOPHI 3JIEKTPUYECTBA. JJIEKTPOCKOIL. JJIeKTpUYeCKoe I0Jie Kak 0CoObli BUJ MaTepuu. HanpskeHHOCTb
3JIEKTPUYECKOro noJis. JlencTBue 3JIeKTPUYECKOTOo I10JIF Ha 3JIeKTpHUdecKue 3apsabl. KoHgeHcaTop. dHeprus 3J1eKTPU4eCcKoro 1noJis
KOHJZIeHcaTopa.

JJIeKTpU4YeCKUM TOK. MCTOYHMKU 3JIeKTPUYECKOTO TOKa. JJIeKTpUYecKas ILiellb U ee COCTaBHble 4yacTu. HampasieHue U
JleViICTBUSA 3JIEKTPUYECKOro Toka. HochTesy sneKTpUYecKHMX 3apsafoB B MeTa/iaXx. Cuyia TOKa. JJeKTpHUYeCcKoe HalpsKeHUe.
JJIeKTpUYeCKOoe CONIPOTUBJIEHHE IPOBOAHUKOB. EAVHUILIBI COTPOTUBJIEHUS.



3aBUCHMOCTb CHJIbI TOKa OT HamnpshkeHud. 3akoH OMa [id y4dacTKa Liend. YJeJbHOe CONpoTUBJieHUe. PeocTaThl.
[locsiefoBaTesibHOE coejJMHEHMe IPOBOAHUKOB. [lapasiesbHOe coefUHEHVE IPOBOJHUKOB.

Pabora sneKTpuyeckoro moJis no nepeMelieHUI0 3JIEKTPUYECKUX 3apsafoB. MoUHOCTh 3JIeKTpUYecKoro Toka. HarpeBaHue
IPOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH /lxoyss - JleHLa. JJleKTpUYecKre HarpeBaTesIbHble U OCBETUTeJbHble MPUOOPBIL.
KopoTkoe 3aMbiKaHue.

MarnuTtHOoe mnoJsie. UHAyKIMA MarHuTHOro mnoJsigd. MarHuTHoe noJsie Toka. OneiT JpcTesa. MarHWTHOe IoJie MOCTOSHHBIX
MarHuToB. MarHuTHoe mnoJsie 3eMJIM. JJeKTPOMAarHuT. MarHWTHOe IoJie KaTyIIKW C TOKOM. [IpuMeHeHMe 3JIeKTPOMAarHMTOB.
JlelicTBMe MarHMTHOTrO MOJII Ha NPOBOJHUK C TOKOM WU JBWXKYLIYIOCA 3apshKeHHYH 4vactuny. Cusa Amnepa u cuaa Jlopenya.
JJIeKTpoABUraTeJib. fB/IeHUe 3JIeKTPOMarHuTHOW MHAYKLUA. OnbiThl Papajes.

JyieKTpoMarHuTHble KosebaHus. KosebaTenbHbI KOHTYp. JyekTporeHepaTop. [lepemenHbiil Tok. TpancdpopmaTop. [lepenaya
3JIEKTPUYECKOU dHEPrMU Ha pacCTOSIHUe. JJeKTPOMarHUTHble BOJIHBI M UMX CBOMCTBaA. [[pMHIUNBI pafyoOCBSA3U U TeJIeBUJEHUSI.
BivsiHUe 3/1eKTPOMarHUTHBIX U3JIy4YeHHUH Ha >KUBbl€ OPraHU3MBI.

CBeT - ajieKTpoMarHuTHble BoJIHA. CKOpPOCTb cBeTa. MUCTOYHUKM cBeTa. 3aKOH MPSIMOJIMHENMHOTO pacnpoCTpaHeHHE CBeTa.
3akoH oTpakeHHUd cBeTa. [l1ockoe 3epkaso. 3aK0oH npesoMaeHus cBeTa. JINH3bl. POKyCHOE pacCTOSSHUE U ONTUYeCKasi CUJia JTUH3BDL.
N306pakeHre npeameTa B 3epkaje M JnH3e. OnThyeckue mnpubopsel. [1a3 kak onTuveckass cucreMa. /Jlucnepcusi cBeTa.
HUuTepdepeHnus u audpakiius cBeTa.

KBaHTOBBIE sIBJIeHUSA

Ctpoenue atomoB. [lnaHeTapHasd Mogesnb aTtoMma. KBaHTOBBIM XapakTep MOIJIOIEHUS U MCNYCKaHWS CBeTa aTOMaMH.
JIuHel4aThle CHEKTPBL.

OnbiThl Pesepdopaa.

CoctaB aToMHOTO s1/ipa. [IpoTOH, HEUTPOH U 3JI€KTPOH. 3aKOH JUHIITENHA O MPONOPIMOHAJBHOCTU MAacChl U 3Hepruu. JledekT
MacC M 3Heprus CBSI3M aTOMHBIX sfep. PaguoakTuBHOCTb. [lepuos nosaypacnaga. Anbda-usnydyeHue. bera-usnydyenuve. 'amma-
ussydyeHue. dnepHole peakyuu. Uctounrnku snepruu CosiHLA U 3Be3[. AaepHas sHepreTHka. JKoJoruyeckre npobJyeMbl paboThI
aTOMHBIX 3JIEKTPOCTAHLMU. Jlo3uMeTpus. BiusgHue paJU0aKTUBHBIX U3JIy4Y€HUH HA )KUBblEe OPraHU3MBI.

CtpoeHue U 3BOIOLUS BcesileHHOM

['eoneHTpryeckas U reJUoLeHTpUYECKas cucTeMbl MUpa. Pru3uyeckas npupoja HebecHbix Tes1 CosHeYHOU cucteMsl. [Ipouc-

xoxzaeHue CosHedyHOU cucTteMbl. Pusndeckas npupoja CosHua u 3Be3z. CtpoeHue BeceseHHou. JBostonua BecesienHou. 'munoTresa
BoJibiioro B3phiBa.
I[IpuMepHBbIe TEMbI JIAG0OPATOPHBIX U MPAKTUYECKUX PAGOT
JlabopaTopHble paboThl (HE3aBUCUMO OT TEMaTUYECKOW NPUHAAIEKHOCTH) JeATCS C/eAyIOLhe TUIIbI:
1. IlpoBeaeHUe NPSAMbIX U3MepeHUN PU3UUECKUX BETUYUH
2. PacyeT no noJsiyyeHHbIM pe3yJibTaTaM MPSIMbIX U3MePEHUUN 3aBUCUMOr0 OT HUX NNapaMeTpa (KOCBEHHble U3MepeHUs ).
3. Hab6utoieHue siBJIeHUN M MOCTAHOBKA ONbITOB (Ha KaueCTBEHHOM yPOBHE) MO 0OHApy:KeHU0 GaKTOPOB, BJAUSAIOLIMX Ha
NpOTEeKaHUe JaHHBIX ABJIEHUM.
4. VccnefoBaHue 3aBUCMMOCTH OJJHOM (u3HWYecKOW BeJIMYMHBI OT JPYrod € NpeAcTaBJeHUWEM pe3yJbTaTOB B BHU/JE
rpaduka UJIu TabJIULbI.



5. TlpoBepka 3aJlaHHBIX MpPEJNOJOKEHUN (MpsMble U3MepeHUs QU3UYECKUX BeJUMYMH U CpaBHEHHE 3a/JaHHbIX
COOTHOIIEHUHN MeXy HUMH).
6. 3HAaKOMCTBO C TEXHUYECKHMMH YCTPOMCTBAMU U X KOHCTPYHPOBaHHUeE.

Jltobas paboyas mporpamMMa JoJKHA NpeJycMaTpUBaTh BBINOJHEHUE J1ab0paTOPHBIX pabOT BCeX YKa3aHHBIX THIIOB.
Bb160p TEMAaTUKHU U YUCJIa paboT KaXKA0T0 TUIIA 3aBUCUT OT 0COOEHHOCTEN paboyell nporpaMmMmbl U YMK.
IIpoBeaeHye NpAMbIX U3MepeHU PU3NYECKUX BeJIMYUH
H3MepeHue pa3MepoB TeJl.

N3MepeHue pa3mMepoB MasbIX TeJI.

W3mepeHue Macchl Tesa.

N3mepeHue o6'beMa Tea.

W3MmepeHue cubl.

M3MepeHue BpeMeHH npolecca, nepuoja KojiebaHUH.
N3MepeHue TeMnepaTyphbl.

M3MepeHue fjaBjieHUs BO3/yxa B 6a/lJIOHE O/, TIOPLIHEM.
W3MepeHUe CUJIBbI TOKA U €ro peryJvpoBaHHue.

10. M3MepeHUe HanIpSTKEHUS.

11. V3mepeHue yr/i0B aJleHU Y IpeJIOMJIEHUS.

12. U3mepeHue GOKYCHOI0 pacCTOSHHUS JIMH3BI.

13. U3mepeHue paaroaKTUBHOTrO GoOHa.

PacyeT o nmosiy4eHHbIM pe3y/ibTaTaM NPAMBIX U3MEpPEHUH 3aBUCUMOro OT HUX NapaMeTpa (KOCBeHHbIe M3MepeHHUs)
M3MepeHUe NJIOTHOCTH BellecTBa TBEPAOro TeJa.
Onpegenenve ko3apduieHTa TPEHUS CKOJIbKEHHS.
OnpejeneHye XKeCTKOCTHU NPY>KUHBI.

OnpejeneHre BbITAJKUBaKOLIEN CUJIBI, IeMCTBYIOILEN HA IOTPY>KEHHOE B KU/IKOCTb TEJIO.
OnpenesieHre MOMEHTA CUJIBI.

M3MepeHne CKOPOCTU paBHOMEPHOTO JIBUKEHMUSI.

N3mepeHue cpeHEN CKOPOCTH JBUKEHUS.

N3MepeHHe yCKOpeHUsI paBHOYCKOPEHHOI'O IBUKEHUS.
Onpegenenve paboThbl U MOLHOCTH.

10. OnpepneneHue 4acTOThI KoJie6aHUM rpy3a Ha MPYKWHE U HUTH.
11. OnpejgesieHre OTHOCHUTEJNbHOM BJQXKHOCTH.

12. OnpejesieHre KOJIMYECTBA TEMJIOTHI.

13. OnpegeseHue yZeJIbHON TEMJI0EMKOCTH.

14. V3mepeHure pabOThl U MOLIHOCTH 3JIEKTPUUECKOTO TOKA.

15. 3MepeHue CONPOTHUBJIEHHS.

16. OnpegeneHre ONTUYECKOUN CUJIbI JIUH3bI.
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17. UccnefoBaHue 3aBUCMMOCTHU BbITQJIKMBAIOLEN CUJIbl OT 00'beMa MOTPYKEHHOW 4acTH OT NJIOTHOCTH XKUJAKOCTH, ee
HE3aBUCHUMOCTH OT IVIOTHOCTH U MacChbl TeJIa.

18. UccnenoBaHue 3aBUCMMOCTH CUJIbI TPEHHUA OT XapaKTepa IOBEPXHOCTH, ee He3aBUCUMOCTH OT IJIOILA/H.

Ha6/110aeHue ABJ1eHUI M NOCTAaHOBKA ONBITOB (Ha KA4YeCTBEHHOM YPOBHE) 10 0OHApYKeHUI0 (paKTOpPOB, BJIAMAIOLIUX
Ha MpOoTeKaHue JaHHBIX ABJIeHUH

Hab6siro/ieHue 3aBUCHMOCTH IepUo/ia KoJlebaHUM rpy3a Ha HUTU OT JJIMHBbI U HE3aBUCUMOCTH OT MacChl.

Hab6sro/ieHue 3aBUCHMOCTY IepUo/ia KoJlebaHUH rpy3a Ha IPY>KUHe OT MaccChl U XKeCTKOCTH.

HabusroieHue 3aBUCHMOCTH [jaBJIeHus rasa oT 00’beMa U TeMIlepaTyphl.

Hab6sro/ieHue 3aBUCHUMOCTH TeMIlepaTypbl OCThIBAIOLL el BOJbI OT BpEMEHH.

UccnenoBaHue ABJIeHUA B3aUMOJIeMCTBUSA KaTYLIKU C TOKOM U MarHuTa.

WUccnenoBaHue iBJIeHUA 3/1eKTPOMAarHUTHON UHAYKL MU,

Hab6sro/ieHue siBJieHUs1 OTpaXKeHHUs U MpeJIoMJIeHUs CBeTa.

HabusrofeHue ABJIeHNUA AUCIIEPCUN.

O6HapyxeHue 3aBUCUMOCTH CONPOTHUBJIEHHS IPOBOJHUKA OT €ro NapaMeTpPOB U BelllecTBa.

10. UccnenoBaHue 3aBUCHMOCTH Beca TeJla B KUJIKOCTHU OT 06'beMa NOrPy>KeHHOM 4acTH.

11. UccnefoBaHue 3aBUCMMOCTH OJHOW (U3MYECKOM BeJMYMHBI OT JAPYrod C IpeJcTaBJeHUEeM pe3yJbTaTOB B BHUJE
rpaduka Uau TabJIUIbI.

12. UccnenoBaHue 3aBUCHUMOCTH MacChl OT 06'beMa.

13. UccnenoBaHue 3aBUCHMOCTH IIyTH OT BpeMeHU IIPY PaBHOYCKOPEHHOM /IBUKEHUH 06€e3 HayaJIbHOW CKOPOCTH.

14. UccnenoBaHve 3aBUCUMOCTH CKOPOCTH OT BpEMEHH Y IIyTU P PAaBHOYCKOPEHHOM JIBMKEHHH.

15. UccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHHUA OT CUJIbI laBJIEHHUS.

16. UccnenoBaHue 3aBUCHMOCTH AiepopMaLiuM IPY>KUHBI OT CUJIBI.

17. UccnenoBaHue 3aBUCMMOCTH NlepHo/ia KoJlebaHUM rpy3a Ha HAUTHU OT JJIMHBI.

18. HUccnesoBaHue 3aBUCMMOCTH IIepHoO/ia KOJIeOaHUM rpy3a Ha IPY>KUHE OT )KeCTKOCTH U MacChl.

19. HccienoBaHue 3aBUCUMOCTHU CUJIBI TOKA Yepe3 NPOBOJAHUK OT HallPAXKEeHHUH.

20. UccnepoBaHue 3aBUCUMOCTH CUJIbI TOKA Yepe3 JIAMIIOYKY OT Hallps>KeHMUS.

21. UccnenoBaHue 3aBUCMMOCTH YIJ1a IPeJIOMJIEHUA OT yIJjla NaJleHud.

[IpoBepka 3aJaHHBIX MpeANOJIOKeHUN (mpsAMble HU3MepeHUsA (U3MYECKHMX BeJIMYMH U CpaBHEHHE 3aJaHHBIX
COOTHOILIEeHMI Mexxay HUMH ). [IpoBepka runores

1. TlpoBepka runoTesbl O IMHEHHON 3aBUCUMOCTH JIJIMHbI CTOJIOUKA KUJIKOCTHU B TPYOKe OT TeMIlepaTyphl.

2. [lpoBepka rumnoresbl O MNPSAMOW NPONOPLUOHAJBHOCTH CKOPOCTU NPU PAaBHOYCKOPEHHOM /[IBUKEHUH NPOWUJAEHHOMY
NyTH.

3. IllpoBepka rumoTre3spl: NpU MOCJAEL0BAaTEJbHO BKJKWYEHHBIX JIAMIOYKU M IPOBOJAHHWKA WJM [ByX NPOBOJHHUKOB
HanpshKeHUs CKJIaJblBaTh HeJsb3s (MOXHO).

4. IlpoBepka npaBuJia CJ10KEHUS TOKOB Ha /IBYX [TapaJlJieJIbHO BKJIIOYEHHBIX pE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKHUMHM YCTPOMUCTBAMHU U UX KOHCTPyMpOBaHHUe

OO AW



5. KoHcTpyupoBaHUMe HAKJIOHHOM MJIOCKOCTH C 3aZlaHHbIM 3HaueHueM KII/I.
6. KoHcTpynpoBaHue apeoMeTpa U UCIIbITaHUE €ro paboThI.

7. COOpkKa 3/71eKTpUYECKOH 1|eNM U U3MepeHUe CUJIbl TOKA B €€ pa3/IMYHbIX y4acTKax.
8. CoOopka a/iIeKTpOMarHuTa U UCIbITaHUE ero AelCTBUS.

9. H3ydeHmue 3JIeKTPUUYECKOTO JABUTATeJIsI IOCTOSHHOTO TOKA (Ha MOJEJH).
10. KoHcTpyrpoBaHUe 3JIEKTPOABUTATEIS.

11. KoHcTpyrpoBaHHUe MOJie/1v TeJleCKOTa.

12. KoHcTpyrpoBaHHe MOJiesIv JIOJKHU C 33a/laHHOM I'PY30M0beMHOCTBIO.

13. OneHka cBoero 3peHus U oJ60p 0YKOB.

14. KoHcTpyupoBaHUe NPOCTENIIErO FreHepaTopa.

15. U3yyeHue CBOKMCTB U300paXKeHHUs B JIMH3AX.

7 xjaacc
dusuka 1 pusnvyecKue MeTo bl U3y4eHUA NPHUPOJbI
dusuka — Hayka o npupoze. Habsaronenne u onucanue GpU3nyeckux siBjeHUd. PU3ndeckruil skcnepuMeHT. MojenupoBaHue
sIBJIEHUH U 06beKTOB NpupoAbl. U3MepeHne ¢u3HuecKHUX BeJUYUH. MexAyHapoJHas cucTeMa eAUHHUL. Pu3UyeCcKHe 3aKOHbI U
rpaHULbl UX NPUMEHUMOCTU. Posb ¢uU3uMKKH B GOPMUPOBAHUM HAydHOM KapTUHbl Mupa. HayyHblil MeTos no3HaHus. Hayka u
TeXHHUKa.

JlemoHcmpauuu
- U3MEepUTEJIbHBbIX IPUOOPOB
- JBWXXEHHeE TeJl

JKcnepuMeHmbl
- U3MepeHHe pacCTOAHUU

- onnpejeJsieHre LeHbl JeJIeHHA IIKaJbl K3MEePUTEJTIbHOT'O an/I6opa

CTpoeHue U CBOMCTBA BelleCcTBa
CtpoeHue BelecTBa. ONbIThI, JOKAa3bIBAKOIIMe aTOMHOE CTPOeHHe BelllecTBa. TernyioBoe JBMKeHHe U B3aUMO/IeCTBHE YaCTHI]
BellleCTBa. ArperaTHble COCTOSIHHMS BellleCTBa

Aemoncmpayuu
- nuddy3us B pacTBopax U rasax, B BoJe
- MO/ieJIb XaOTUUECKOTI0 JIBUKEHHU s MOJIEKYJI B ra3e
- JIeMOHCTpalys pacliMpeHus TBEPJOro TeJia IpyU HarpeBaHUU



JKchepumMeHmbl
- HM3MepeHHue pa3MepoB MaJIbIX TeJ

MexaHn4yecKHe ABJI€HUA
MexaHuveckoe gBrxeHUe. OTHOCUTENILHOCTD ABWKeHus. TpaekTopusd. [lyTb. PaBHOMepHOe gBMxXeHUe. CKopocTh. CpeHAA
CKOPOCTb

Jdemoncmpayuu
- paBHOMepHOE NPSMOJIMHENHOE BUKEHNE
- 3aBUCHMOCTb TPAaEeKTOPHUM JBUKEHHUS TeJia OT BbIOOpA CUCTEMBI OTCUETA
JInHaMHUKa
Wuepnusa. UHepTHOCTB Tes1. B3aumogenictBue Tes. Macca - ckansipHas BesndrHa. [I1oTHOCTh BemecTBa. Cria — BEeKTOpHas
BeJIMYUHA. [[BUKEHUE U CUJIBL.
Cuuia Tsxectu. Cuita ynpyrocty. Cujia TpeHuUs.
JlaBnenue. ATMmocdepHoe faBsieHue. 3akoH [lackans. 3akoH ApxuMe/ia. Y C/10BUs MJIaBaHUS TeJl.
YcioBusi paBHOBECHUSI TBEPJOTO Teia.

Jdemoncmpayuu
- sIBJIEHUE UHEPIUU
- CpaBHEHHE MacC TeJI C IOMOIIbI0 PABHOIJIEYUX BECOB
- U3MepeHHe CUJIbI 0 AedpopMaliu IPY>KUHbI
- CBOMCTBA CUJIbI TPEHHUS
- CJIO’KEHHE CUJI
- COOOIIALIUXCS COCYZI0B
- 6bapomeTp
- onbIT ¢ wapoM [lackana
- ONBIT C BeJlepKoM Apxumeia

JKcnepumMeHmbl
- U3MepeHHe Macchl TeJia
- U3MepeHHe NJIOTHOCTHU TBEPAOTO TeJa
- U3MepeHHe MJIOTHOCTH XXUJKOCTHU
- UCC/eloBaHUE 3aBUCUMOCTH Y/IJIMHEHUS CTaJIbHOU NPYKUHbI OT NPUJI0)KEHHOUN CUJIbI
- UCCJIe[lOBaHUE YCJIOBUM PaBHOBECHS pblyara
- U3MepeHHe ApXUMeI0BOW CUJIbI

MexaHu4YecKasi JHeprua



JHeprud. Kunetnyeckas sHeprus. [loTeHjMasibHasA 3Heprusa. 3aKOH COXpaHEeHUs MeXaHu4YeCKor 3Heprud. [IpocTtele
MexaHu3Mbl. KoadduimeHT nosiesHoro JeicTus

JlemoHcmpauuu
- p€aKTHBHO€ ABHUXKEHHWE MOAECJIN PAKETbI
- HpOCTbIe MeXaHHU3MBbI

JKcnepumMeHmbul
- uaMmepenue KII/] HakJIOHHOM NJIOCKOCTH

INoaroToBKa 6norpag]mqec1mx CIIPABOK:

['Tanunen, U.HbroTon, P.I'yk, b. [lackans, 3. Toppudesnnu, Apxume.

IloAroToBKa COOGIIEHUH N0 3aJIAHHON TeMe:

BpoyHoBckoe aBrxeHUe, Posb siBieHus Audpdy3nu B :KU3HU paCTEHUH U ) KUBOTHBIX, TpU COCTOSIHUSA BOJbI B IpUpPo/Je, 3aKOH
BCEMHUPHOTO TAroTeHus, Cusa TSXKeCTH Ha Jpyrux nmiaHeTax, [laccaxxupckue saiiHepbl, TaHkepbl U cyxorpy3sbl, [IpoMbic/ioBble cyAa,
BoenHble kopabuiy, [loaBoaHbIe oaKkH, Jlenokosbl, CyZia Ha BO3/yIIHOM MOAYILIKE U MOJBOJHBIX KPbLIbSX.

Bo3MokHbIe McciejoBaTeAbCKUE IPOEKThI: Posib CUJIBI TPEHUS B MO€eH KU3HH, CUJIA TPEHUSA U BeJIOCUIIe]l, ChJla TPEHUA Ha
KyxHe, Mcnosib30BaHUe JUpHKabJiel Bo BpeMs 1 1 2 MUpOBO# BOMHBI U B HALIM IHU, TIEPCHIEKTUBA UCTI0Ib30BaHUS UJIH

06peYeHHOCTb. (M3rOTOBJIEHHE MOZIE/I AUPHKAOJIs1), UBTOTOBJIEHUE ABTOMATHY€CKOU MOUJIKH JIJISl IITUII, IPOEKT - U3rOTOBJIEHHE
¢doHTaHa AJ15 WKOJIbL.

4. TEMATUYECKOE IIJ/IAHUPOBAHME
TeMaTH4ecKoe MJIaHUpPOBaHUe N0 pu3MKe AJiA 7 Kiaacca (684)

Nem/ Kosim4yecTBO 4YacoB
h Ha3BaHue pasjesa KoHTpoJ/ibHBIE
n Teopus Bcero
pa6oThI

1. | Beegenue 3 3




2. | llepBoHavya/ibHbIE CBEEHUS O CTPOEHUH 5 6
BelllecTBa

3. | BzaumogeiicTBUe Tes 20 21

4. | laBsieHue TBepAbIX TeJ, )KUJKOCTEHN U 21 22
rasoB

5. | PaboTra. MowjHOCTB. JHEpPTHUSL. 11 12

6. | [loBTOpeHue 3 4
Bcero 63 68

CopepxaHue Kypca QU3MKHU B 8 Kj1acce

TenuioBble sSABJ1EHUS

TensioBoe gBrxxeHue. TepmomeTp. CBA3b TeMIlepaTyphl CO CpelHEN CKOPOCTBIO ABUXKEeHUSA MOJIeKyJl. BHyTpeHHAs sHeprus. /[IBa crocoba
M3MeHeHHs BHYTpPeHHel 3Hepruu: Telonepejada U pabora. Buabl Tensonepefauu. KosmyecTBO TemoThl. Y/eslbHas TeNJI0EMKOCTb
BellleCTBa. Y/eJbHas TeIJoTa CrOpaHusa TOIlIMBa. McnapeHue n koHJeHcauusa. Kunenue. BiaxxHocts Bosayxa. [Icuxpomertp. [lnaBienue u
KpucTa/anusanus. TemnepaTypa n/aBjieHUs. 3aBUCUMOCTb TeMIepaTypbl KWMNEeHUs OT fAaBjeHUsA. OObsCHeHHMe U3MEeHEeHHs arperaTHbIX
COCTOSIHMM Ha OCHOBE MOJIEKYJIAPDHO-KMHETUYEeCKUX MNpejcTaBaeHUH. [Ipeobpa3oBaHusl 3HepruyM B TeIIOBBIX JBUraTesdx. JlBuraresb
BHYTpeHHero cropaHus. [lapoBasa Typ6uHa. XosoauiabHUK. KII/| TemsoBoro asuraTtessl. IKOJOTMYeCKHe NpPOO6JIeMbl HUCHOJIb30BaHUA
TEMJIOBBbIX MAlllMH. 3aKOH COXpaHEeHUs 3HEPTUHU B MEXaHUUECKUX U TEMJIOBbIX IpOLieccax.

Aemoncmpayuu

- IlpuHnun geucTBus TepMoMeTpa.

- TensonpoBOAHOCTb Pa3/IMYHBIX MAaTEPHUAJIOB.
- KoHBekI1Ms B )XM/KOCTSX U ra3ax.

- Temsionepegayda nyTeM U3JIy4YeHUs.

- {IBneHuve ucnapeHwus.

- TlocTtosgHCTBO TeMInepaTypbl KUIIEHUA X KUAKOCTH IIPU NIOCTOAHHOM JaBJIEHUH.

- IloHuwxeHue TeMnepaTypbl KHIIEHUA XKUAKOCTH IPHU TIOHHWKEHWUHU AABJI€EHUA.

- Ha6sroaeHune KoHAEHCAI[MM TAapOB BO/Ibl HAa CTaKaHe CO JIbJOM.

Jla6opamopHasa pa6oma




1. H3syyeHue sIBJIeHUS TeNJI00OMeHa IPU CMELIUBAHUHU XOJIOAHOU U ropsiyeil BO/bl.
2. HsmepeHHe y/ieIbHOU TEIJIOEMKOCTHU TBEPAOr0O TeJa.
Bo3MoxHBbIe 00'beKTBI 3KCKYPCHUM: X0JI0JUIBbHOE NIPeAIIPUATHE, UCCIe0BaTe/IbCKas J1ab0opaTOpHs UM 1eX 110 BbIPALUBAHHUIO
KPHUCTaJ/JIOB, UHKY6aTOP.

JdJIeKTpU4YecKue ABJIeHMs

dnekTpusanus Tes. /JlBa poja 3JIEKTPUYECKUX 3apsfoB. [IpOBOJHUKH, HENPOBOAHUKHU (JUIJEKTPUKU) M MOJYNPOBOJHUKH.
B3anMogelicTBUe 3apsKeHHBIX TeJl. DJIeKTpHUUYecKoe 1oJie. 3aKOH COXpaHeHHUs 3J1eKTpHUYecKoro 3aps/a. [eJIMMoCcTb 3/71eKTPUYeCcKOTro 3apsja.
JJIeKTPOH. JsieKTpuieckoe noJie. HanpsikeHnue. KongeHcaTop. JHeprus 3/1eKTPpUYECKOTO MOJIS.

JJIeKTpUUEeCKHUH TOK. ['asibBaHWYECKHE 3JIEMEHTHI U aKKyMYJASTOpbI. [lefiCTBUS 3/IeKTPUYECKOro ToKa. HampaBiieHHe 3/1EKTPUYECKOTO
TOKa. JJIleKTpUUYecKas Lielb. JJIeKTPUUecKUH TOK B MeTaJslax. Cusia Toka. AMnepMeTp. BosbTMeTp. JjieKTpUieckoe cCONpoTHBJIeHUE. 3aKOH
OMa i y4yacTKa 3JIEKTPUYECKOH Lenu. YAe/bHOe 3JeKTpuueckoe compoTuBieHue. Peocratsl. [lociegoBaTesbHOE W HapasiesbHOE
coeIMHEHUsI TPOBOJHUKOB.

Pa6oTa u MomHOCTb ToKa. 3akoH /bxoys - JleHua. J/lamna Haka/MBaHUsA. JJeKTpUUeCcKre HarpeBaTesbHble NPUGOPHI. JJIeKTPUIECKUH
cyeT4yuK. PacyeT 3/IeKTpO3HepruM, mnotpebdssieMod 3jekTponpubopoM. KopoTkoe 3ambikaHue. [lnaBkue mnpegoxpaHuTesnu. [IpaBuia
6e30MacHOCTU IpU paboTe C UCTOUHUKAMHU 3JIEKTPUYECKOT0 TOKA.

Aemoncmpayuu

- JyekTpu3auus TeJ.

- /IBa pojia a/ieKTpUYECKHUX 3apA/0B.

- YCTpOWCTBO U JeMCTBUE 3JIEKTPOCKOIIA.

- 3aKOH COXpaHEeHMUs 3JeKTPHUUECKHUX 3apsJ0B.

- IlpoBogHHKY 1 U30JIITOPBI.

- HMcTOYHUKH NOCTOSTHHOTO TOKA.

- HW3mMepeHue cuJibl TOKa aMIepMETPOM.

- HW3mepeHHe Hanps>)KeHUS BOJIbTMETPOM.

- PeoctaT u MarasuH conpoTUBJIEHHUM.

- CBoMcTBa N0JIyIPOBOJHUKOB.

Jla6opamopHsie pa6omul

C6opKa 3JIeKTPUUYECKOM LIeNU U U3MEPEHUE CUJIbl TOKA B €€ Pa3/JIMYHBIX yYaCTKax.
M3MepeHue HanpsiKeHUsI HA Pa3/IMYHbIX yYaCTKaX 3JIEKTPUYECKOH L eNH.
PerysiipoBaHue CHJIbI TOKA PEOCTATOM.

OnpepesieHre CONPOTHUBJIEHUS NPOBOJHMKA IPU OMOILM aMIIepMeTpa U_BOJIbTMETpA.
M3MepeHHe MOLHOCTU U pabOThl TOKA B 3JIEKTPUYECKOU JlaMIie.

SAN i



MarHuTHbI€e SIBJIEHUSA
[locTossHHBIEe MarHuThl. B3auMoaeicTBMe MarHUTOB. MarHMTHOe MoJie. MarHUTHOE MoJie TOKAa. JJIEKTPOMAarHuThbl U UX NPUMEHEHUE.
MarnuTHoe noJsie 3eMyiu. MarHuTHbIe OypHU. JleficTBUe MarHUTHOTO 10JIs1 HAa MPOBOJAHUK C TOKOM. DJIEKTPO/IBUTATEb IOCTOSHHOTO TOKA.

Aemoncmpayuu

- OnbrT IpcTena.

- MarsuTHOe noJe TOKa.

- JleiicTBUe MarHUTHOTO M0JISl HA MPOBOJAHUK C TOKOM.

- YcTpo#cTBO aseKTpoJBUraTe .

Jla6opamopHbie pa6omuwl

1. C6opka 3/IeKTpOMarHuTa 1 UCIbITAaHUE ero AeHCTBUS.

2. H3ydeHmue 3JIeKTPUUYECKOTO JBUTrATe/Isl IOCTOSHHOIO TOKA (Ha MOZeJu).

CBeTOBbBIE AABJICHUS
UctouHuku cBeTa. [I[psiMmosinHeliHOe pacnpocTpaHeHUe CBeTa B OAHOPOAHOMU cpejie. OTpakeHHe cBeTa. 3aKOH oTpaxkeHuUsl. [linockoe 3epkaJio.
[IpesiomsieHue cBeTa. JInH3a. PoKyCcHOEe pacCTOSTHUE U ONITHYECKas CUJIA JIMH3BI. [locTpoeHHe H306pakeHUH B inH3ax. [J1a3 Kak onTUYecKas
cuctema. JlepekTnl 3peHus. OnTHYECKHE TPUOOPHI.

Aemoncmpayuu

- [lpsiMo/siMHelHOe pacnpocTpaHeHHe CBeTa.

- OTpaxeHue cBeTa.

- IlpesnomneHue cBeTa.

- Xoj sydel B coOMpaloller JIMH3eE.

- XoJ Jsiydey B paccerBaroLle! JIMH3e.

- [TlocTpoeHue n306pa>keHUN C TOMOILbIO JIMH3.

- [lpuHnMN elcTBUS NPOEKIIMOHHOrO0 annapaTa 1 ¢poToanmnapara.
- Jlucnepcus 6es10ro cBeTa.

- Ilony4yeHue 6esioro cBeTa NpU CJOXKEHUHU CBETA PA3HBIX L|BETOB.
JlabopamopHbvle pa6omuwi

1. TlonyyeHue n3obpakeHUs NPHU MOMOILU COOUpPAOLeN JIUH3BI.
2. HsmepeHue GpOKyCHOro pacCTOsIHUS COOUpaIOLIei JIMH3HI.

06061mawiee NOBTOPEHHE



TemaTH4eckoe iaHUpoBaHUe N0 pusnke A1 8 Kiacca (68 4)

KosimyecTBO yacoB
Nen/m | HasBaHue pasaeJia Teopus KoHTpo/bHBIE Beero
padoThI

1 TenuioBble ABJIeHUA 10 1 11

2 M3MeHeHMe arperaTHbIX 10 1 11
COCTOSIHUH BellecTBa

3 JJleKTpUYecKre sBJIEHUSA 25 1 26

4 JJIeKTpOMarHuTHbIEe 7 1 8
SIBJIEHUS

5 CBeTOBbIE SIBJIEHUS 7 1 8

6 060611a1Iee MOBTOPEHUE 3 1 4
Bcero 62 6 68

OCHOBBI KHHEMATHKH.

MartepuanbHad Todka. Cuctema orcyeta. [lepememieHne. CKOpoCcTb NPSAMOJIMHENHOTO PAaBHOMEPHOTO ABMXeHUA. [IpsaMoinHeliHOe

CopeprkaHue Kypca ¢usuku B 9 Kiacce (99 yacos)

3aKOHBI B3aMMO/IENCTBUA U ABHKEHUA TeJl

MexaHHuKa

PaBHOYCKOpPEHHOE ABHUXKEHUE. MrHoBeHHas CKOPOCTbB. yCKOpeHI/Ie, nepeMelieHue.

MexaHnueckoe aBu:keHue. OTHOCUTeNbHOE ABMKeHMe. CucTeMa oTcueTa. MaTepuanbHas Touka. TpaekTopus. [lyTh u nepemeleHue.
CKOpOCTb - BeKTOpHas BeJIMuMHA. MoZyJib BEKTOPa CKOPOCTH. PaBHOMepHOe NpsAAMOJIMHENHOE IBUKeHHEe. OTHOCUTEIbHOCTh MEXaHUYECKOT O
JBIKeHUs1. 'pad KU 3aBUCUMOCTU YTH U MOAYJIS CKOPDOCTU OT BPEMEHHU JIBUKEHUSI. Y CKOpPEHUE — BEKTOPHAsl BeJIMUMHA. PaBHOycKOpeHHOoe
npsMoJIMHENHOe JIBKeHHre. [paduKH 3aBUCHMOCTH MYTH U MOJYJIs CKOPOCTHU PAaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO ABMXKEHUS OT BpEMEHU

JBHKEHUSI.

Aemoucmpayuu
- OTHOCUTENBHOCTD JIBUKEHUSL.
- IlpsaMosvHelHOE ¥ KpUBOJIMHENHOE [ BUXKEHUE.
- Crtpobockor.

CnupomeTp.




- CioxeHue nepeMelleHUH.

- IlapgeHue Tes B Bo3Ayxe U pa3ps>keHHOM rase (B Tpy6ke HbroToHa).
- OmnpegesieHHne yCKOpeHUs IIPU CBOOOHOM MaJeHUH.

- HanpassieHHe CKOpOCTH NpH [ BUXKEHUH 110 OKPY>KHOCTH.

JlabopamopHas pa6oma.
1. HccnenoBaHue paBHOYCKOPEHHOIO JIBMXKeHHUA 6e3 Haua/IbHOM CKOPOCTH.
2. H3MepeHHe yCKOpeHHS CBOGOHOIO NaJeHUsl.

OCHOBBI JMHAMUKHU
WHepuus. UHepTHOCTE Te. [lepBbiii 3akoH HbloToHa. MHepManbHasa cucteMa otcdeTa. Macca - ckasisspHas Besin4uHa. Cujia — BeKTOpHas
BeJsIn4YMHA. Bropoy 3akoH HetoToHa. CioxxeHue cuil. TpeTui 3akoH HeroToHa. 'paBUTAallMOHHBIE CUJIBL. 3aKOH BCEMUPHOT0 TAroTeHus. Cuia
TSXKECTH.
/IBM>KeHUe UCKYCCTBEHHBIX CIyTHUKOB. PacyeT nepBoi KocMUueckor ckopocTu. Cusa ynpyroctu. 3akoH ['yka. CBo6oHOe najieHue.
HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTeHUA. UCKycCTBeHHbIe CIYTHUKU 3eMJu. UMy ibc. 3aKOH COXpaHeHHUs UMITyJibca. PeakTuBHOE
JiBI>KeHUe. [[BUXKeHHe 10 OKPY>KHOCTH C IIOCTOSTHHOM 110 MOAYJII0 CKOPOCThIO. LleHTpocTpeMUTeIbHOE yCKOpeHUe. Y CKopeHue CBOOOJHOT0
naJieHus.
Bec Tesa, ABMKy1IETOCA C YCKOPEHHEM 110 BepTuKald. HeBecoMocTh U epe3arpysku. Cuia TpeHuUs.
dpoHTa/IbHBIE JITA00OPAaTOPHbIE PAaGOThI
M3MepeHHe yCKOpeHHs] CBOOOIHOTO NMaJleHUSI.

Aemoucmpayuu
- IlposBieHue HHEPLIUU.
- CpaBHeHMe Macc.
- H3mMmepeHue cuiL
- Bropou 3akoH HbroTOHa.
- CrioxeHue cuJi, AeUCTBYIOLIMX HA TeJIO 0/, YIJIOM YT K ApPYTY.
- Tpetui 3akoH HproTOHA.

3aKOHBI COXpaHEeHUs B MeXaHUKe
Umnysibc Tesla. 3aK0H COXpaHeHUs UMITyJibca. PeakTuBHOe ABMXKeHUe. YCTPOUCTBO PaKeThl.
3HauyeHue paboT K.3. LlnoskoBCcKOro Ajisi KOCMOHAaBTUKHU. JIOCTHXKeHHSI B OCBOEHUU KOCMUYECKOTO NPOCTPAHCTBA.

Aemoncmpayuu
- 3aKOH COXpaHeHUs UMIIYJIbCa.
- PeakTHBHOe JBUXXEHHUE.



- Mopenb pakeTsl.
MexaHn4YecKHe KoJIe6aHUA U BOJIHbL. 3BYK.

KonebartesnbHoe auxkeHue. Kosebanusa rpysa Ha npy>kuHe. CBoo6oHble KosebaHusA. KosebaTenbHas cucteMa. MaATHUK. AMIUIMTYa,
nepuoj, yactora KosebaHnui. (Fapmonnyeckue Kosebanus). Popmysia neproa KojebaHU MaTeMaTUYeCKOro MassTHUKa. KosiebaHus rpysa
Ha npyx«uHe. PopMyJia neproza Kose6aHuM NIPY>KUHHOI0 MasTHHKA.

[IpeBpaleHre 3HEPTUU IIPU KOJiebaTeJIbHOM JIBUXKEHUHU. 3aTyXale KojiebaHus. BeiHyXieHHble KosliebaHusl. Pe3oHaHC.
PacnpocTpaHeHure KoJie6aHUH B ynpyrux cpefiax. [Iposo/sibHble U nonepeyHble BOJIHEIL. JljinHA BOJIHBI. CBA3b JJIUHbI BOJIHBI CO CKOPOCTBIO ee
pacrnpocTpaHeHHs ¥ IepruoAoM (4acToToM). 3ByKoBbIe BOJIHBL. CKOPOCTB 3ByKa. BbicoTa, TeMOpP U TPOMKOCTB 3ByKa. JX0. 3BYKOBOM Pe30HaHC.
AKyCTH4YeCKUH pe30HaHC. YIbTPAa3BYK U €ro NpuMeHeHue. 3ByKOBble BOJIHbI. CKOPOCTh 3ByKa. ' POMKOCTB ¥ BbICOTA 3ByKa. JXO.

WccnepoBaHue 3aBUCUMOCTH N1IePUOAA U 4aCTOThI KOJIe6AHUK MaTeMAaTUYeCKOT0 MassATHUKA OT €ro JAJIMHBI.

Aemoucmpayuu
- CBo6oHble KoJlebaHUs IPy3a HA HUTH U Ipy3a Ha NpPYyKUHeE.
- 3aBUCUMMOCTbH [lepHo/ia KoJebaHUM Irpy3a Ha MPYKUHE OT )KeCTKOCTU NPY>KUHBI U MacChl rpy3a.
- 3aBHCHUMOCTbB [lepuo/a KojiebaHUM Ipy3a Ha HUTH OT ee JJINHBI.
- BbIHyX/leHHble KoJie6aHUs.
- Pe3oHaHC MagTHUKOB.
- [IpuMeHeHHe MasgTHUKA B Yacax.
- PacnpocTpaHeHue nonepeyHbIX U NPOL0JIbHBIX BOJIH.
- Kosiebuonuecs Tesna Kak MCTOYHUK 3ByKa.
- 3aBUCUMOCTb 'POMKOCTH 3BYKa OT aMIJIUTY/1bl KOJleGaHU .
- 3aBHCHUMOCTb BbICOTbI TOHA OT YaCTOThI KOJIeOaHUH.

Jla6opamopHas pa6oma.
3. HccnenoBaHue 3aBUCUMOCTH Ilepro/ia KOJIeOGaHUU NPY>KUHHOT0 MasiTHUKA OT MacChl I'py3a U XKECTKOCTH MPYKHUHBI.
4. WccnepoBaHue 3aBUCMMOCTH MEPHUO/IA U YACTOThI CBOOOIHBIX KOJIeOaHUN HUTSHOIO MasiTHUKA OT AJIMHBI HUTH.

JJIeKTpOMarHuTHoe 1noJie

OxHOpOAHOE Y HEOJHOPOJHOE MarHMTHOeE noJie. HanpaBJyieHWe TOKa U HalpaBJIEHWE JIMHUM ero MarHuTHOro noJis. [IpaBusio
OypaBUYMKa.

O6Hapy:keHue MarHuTHOro noJisi. [IpaBusio neBo¥ pyku. UHAYyKI U MarHUTHOTO N0Jis1. MarHUTHBIN N0TOK. OnbiThl @apages.
JJIeKTpOMarHuTHasA UHAYKL KA. HanpaBiieHue UHAYKIUOHHOTO TOKa. [IpaBuiio JleHya. fIBjeHre caMOMHAYKIIVH.

[lepeMeHHbIN TOK. [eHepaTop nepeMeHHOr0 ToKa. [[peo6pa3oBaHUsI 3HEPTUHU B 3jieKTporeHepaTopax. Tpancopmarop. [lepenava
3JIEKTPUYECKOW SHEPTHUM Ha PACCTOSIHUE.

JJIeKTPOMArHUTHOE MoJie. JJIeKTPOMarHMTHbIe BOJIHbI. CKOPOCTb paclpOCTPaHEeHUd 3JIEKTPOMAarHUTHBIX BOJIH. BiusHue
3JIEKTPOMArHUTHbIX U3JIYyYEHUU HA )KUBbI€ OPTaHHU3MBI.



KongencaTtop. KosiebaTenbHblil KOHTYD. [loslydyeHne 3/1eKTPOMAarHUTHBIX Kosle6aHU M. [IpuHIMIIBI paIUOCBSA3U U TeJleBUJeHU .
JJIeKTpOMarHuTHasa npupoJa ceeta. [Ipesiomnenue cBeta. [lokasaTesb npesioMmyueHus. Jjucnepcus cseta. TUIBI ONTUYECKUX CIEKTPOB.
[lornomenue u UcnyckaHue cBeTa aToMaMU. [IpoucxoxeHure JTMHEeH4aThIX CIEKTPOB.

Aemoncmpayuu
- ObHapy»xeHHe MarHMTHOTO N0J11 IPOBOJHUKA C TOKOM.
- PacnosioxkeHre MarHUTHBIX CTPEJIOK BOKPYT IPSIMOr'0 NPOBOJHUKA C TOKOM.
- YcuneHue MarHUMTHOTO MM0JIS KaTYILIKHU C TOKOM BBe/JeHUEM B Hee »KeJIe3HOTO cep/ieYHUKa.
- IlpuMeHeHUe 3/IEKTPOMArHUTOB.
- /lBMeHHe npsAAMOro NpPOBOJHUKA U PAMKHU C TOKOM B MarHUTHOE MOJIe.
- YcTpo#cTBo U JelCTBUE 31eKTPHUYECKOT0 AIBUTaTe s IOCTOSHHOTO TOKa.
- Mogenb reHepaTopa nepeMeHHOro TOKa.
-B3auMogericTBUe NOCTOSAHHBIX MAarHUTOB.
JlabopamopHas pa6oma.
5. H3ydeHHe siBJIeHUS 371eKTPOMAarHUTHON UHAYKI AU,
6. HabutoneHue CIJIOIHOTO U IMHEWYATOr0 CIEKTPOB UCIYCKaHMUS.

CTpoeHHe aTOMa M aTOMHOI0 AJpa

PasioaKTUBHOCTDb KaK CBUETEJbLCTBO CJA0KHOTO CTPOEHUA aTOMOB.

Anbda-, 6eTa-, ramma - usaydeHus. OnelThl Pesepdopa. AnepHas Mozenb aToMa. PainoakTuBHBIe IpeBpallleHUs aTOMHBIX AZiep.
CoxpaHeHHMe 3aps10BOr0 U MacCOBOTO YMCEJ IPU SI/IEPHBIX peaKuax. MeTo/bl HAGJIIOA€HUS M PErUCTPaLiUKY YacTUL] B 1/lepHOM pU3UKe.

[IpoTOHHO-HEWTPOHHAsA MoAe b AApa. PU3nyeCKU CMBIC 3apA0BOT0 U MaccoBoro yucesl. Usoronsl. [IpaBuia cMenieHusA. JHeprus
CBA3U YaCTHUL, B Afpe.

Jenenue sifep ypana. llenHasa peakuus. fjepHast aHepreTrUka. JK0JIOruiecKkre npobsaeMbl pab0oThbl aTOMHBIX 3JIEKTPOCTAHLU K.

Jo3umMetpus. [lepron nosypacnaza. 3akoH paZijMOaKTUBHOIO pacliaja. Biavsanue pailMOaKTUBHBIX U3JIyY€eHUH HA KUBble OPTaHU3MBbI.

TepmosaaepHad peaknua. McToyHUMKU 3Hepruu CoiHLA U 3Be3 .

Jdemoncmpayuu.
- Mogenb onbiTa Pezepdopaa.
- H3ydeHue gesieHus sg/pa aToMa ypaHa no ¢ororpapru TpeKoB.
- H3yyeHue TpeKOB 3apsKEHHBIX YaCTHUIL, 10 TOTOBBIM poTorpadpusm.
- Hab6awopaeHue TpekoB B kamepe BusbcoHa.
- YcTpoiicTBO M JleificTBUe cYeTYMKA HOHU3UPYIOIUX YaCTHUILL.

JlabopamopHas pa6oma.



7. W3ydeHue AesieHud siipa aToMa ypaHa o potorpaduu TpeKoB.
8. H3yuyeHue TpeKOB 3apsHKeHHBIX YAaCTUL] 110 TOTOBBIM poTorpadusm.

CtpoeHue u 3BoIIOBUSA BecestleHHO
1. Cocras, cTpoeHue U poucxoxgeHre CoTHEYHOU CUCTEMBL.
2. Ilnanetbl CosiHe4HOM cucTeMbl. Masble niaHeTbl COJTHEYHOU CUCTEMBI.
3. CtpoeHnue, usnydeHus, sporonus CosHLA U 3Be3/,.
4. CtpoeHue U 3BoJOIUSA BcesrleHHOM.

TemaTH4YecKkoe VIaHUPOBaHMeE O PpU3MKe A4 9 Kiaacca (994)

KoJumnuecTBo 4acos
Nen/m | Ha3Banue pa3jiena KonTposabHbie
Teopus Bcero
padoThI
1 3aKOHBI B3aUMOJIEHCTBUS U ABMKECHUS TEN 32 2 34
2 | Mexannuueckue Koyie0aHus U BOJIHbBI. 3BYK 15 1 16
3 | DAeKTpOMarHuTHOE TOJIE 25 1 26
4 | Crpoenue aToMa ¥ aTOMHOTO Sipa 18 1 19
5 | Ctpoenue u sBomtonus Beenennou 4 4
Bcero 94 5 99
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