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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no pusmke Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMI K pe3yabTaraM OCBOEGHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaresbHON TporpaMmebl, npeactaBieHHbIX B PI'OC 000, a Takke ¢ yuéToM deaepaibHON
paboueii mporpammsl BocrinTanus U Konnenmuu npenojgaBanus yueOHoro npeamera «DPusnkay.

Copepxanue MporpaMMEI 1o (pu3uKe HampaBiIeHO Ha (hOpMHUpPOBAHUE ECTECTBEHHOHAYTHON
rPaMOTHOCTH OOYYalOUIMXCA U OPTaHU3alMI0 U3ydeHHs (PU3UKU Ha JIEeATEIbHOCTHONW OCcHOBE. B
nporpaMMe 10 (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH YYe€OHOTO TMpeaMeTa B pealn3aluu
tpeboBanuit ®PI'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM
00y4eHUsl, a TaKKe€ MEXIPEJIMETHbIC CBA3M E€CTECTBEHHOHAYUHBIX YYEOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[IporpammMa 1o (M3KMKE ycTaHABJIMBAeT paclpe/ieiieHue ydeOHOro MaTepualia 1Mo TojaMm
o0ydeHust (1Mo Kjiaccam), TMpeajaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MIPEIMETHOTO COJICPKAHUS U yUETE BOSPACTHBIX 0COOCHHOCTEH
o0yyJarouuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIH YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB,
HOCKOJIbKY (pU3MuUecKue 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, acTpoHoMHEd U (U3NYECKON reorpadueil, BHOCUT BKIJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NPEAOCTABISET Haubosiee sICHble 00pa3lbl NPUMEHEHHs Hay4HOTO METoja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3M4ecKoro oOpa3oBaHMs B CTPYKType oOLIero o0pa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.

I/I3yquI/Ie (I)I/I3I/IKI/I Ha 0a30BOM YPOBHE IIpcanojaract OBJIAACHUC CICAYIOIIUMU
KOMIIECTCHTHOCTAMHU, XapPaKTCPUIYIOIIMMHU €CTECTBCHHOHAYYHYIO I'PAaMOTHOCTD:

HAay4YHO OOBSACHATH SIBJICHUA,
OLICHUBATHL U TIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA;
HHTEPHNPECTUPOBATL JAHHBIC U UCIIO0Jb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA ITOJTYUCHUSA BHIBOOB.

[lenu wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OPraHU3aLNAX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTebHBIE TPOrpaMMBl,
yrBepxkI€HHON pemenneM Kosmermn MunncreperBa nmpocsemenus Poccuiickont denepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroMXCs K HAaydyHOMY M3YYEHHUIO MPUPOIH,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;



pa3sBUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HaHUA U (POPMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOLLEHHUS K OKPY>KaIOLUM SIBJICHUSM;

(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHUs OCHOB CTPOEHUS MaTepHH U
(byHIaMEHTATBHBIX 3aKOHOB (PH3HKH;

(dbopMHpoBaHuE MPEICTaBICHUH O posid (U3MKKM AT pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

pa3sBUTHE NPE/CTaBICHUN O BO3MOXKHBIX cepax Oyaymied mpodecCHOHAIbHON NesTeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY O0yYEHHIO B TOM HalpaBJICHUH.

JlocTikeHne STUX Leleld mporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecIeunBaeTCsl pelIEHHEM CIIEAYIOLNX 3a4a4:

NpUOOpeTeHNEe 3HAHMKM O JUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuOOpeTeHue YMEHHUIl OMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEHICHHs MPOCTEUIINX PacuETHBIX 3aad C UCHOJb30BaHUEM (U3MUECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33144,

pa3BUTHE YMEHUI HAOIIOAATh TPUPOIHBIC SBJICHUS U BBITIOIHSATH OMBITHI, Ja00paTopHbIe PabOTHI
1 DKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS C UCIIOIH30BAHUEM U3MEPHUTEIIBHBIX PUOOPOB;

ocBoeHue MPUEMOB paboThl ¢ nHpOpMaIKel PU3NIECKOT0 CoAepKaHUSI, BKITIOYast HHPOPMAIIIO
0 COBPEMCHHBIX JIOCTHKCHUSIX (DU3UKH, aHATIN3 U KPUTHYECKOE OIECHUBAaHUE HHPOPMAITIH;
3HaKOMCTBO €O cdepamMu TPOhHEeCcCUOHATHLHON JEesITeNbHOCTH, CBSA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTUKEHUAX (U3HUECKON HAYKH.

Ha usy4enune ¢pusuku (6a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIIEr0o 00pa30BaHUs
otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleni0), B 8 kiiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heelno).

[Tpennaraemslii B mporpaMme o (pu3nKe nepedeHb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4WTesb JejaeT BbIOOp MpoBeNeHHs Ja0OpaTOpHBIX PaboOT H
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE ObYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

duzuka — HayKa O IIpuUupoaec. SIBneHus IIpUpoOAbI. dusnyeckue SBIICHU: MCXaHHUYCCKUEC,
TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ousnueckue BenW4YMHBL. M3mepenune Qusnueckux BenuunH. Dusznueckue HPUOOPHI.
[TorpemHocTs n3mMepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢wusuka m apyrue ecrecTBEHHbIE HAyKH HM3YYalOT MPUpoay. EcTecTBEHHOHAYYHBIH
METOJ IO3HaHMA: HaOJIIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHeHHE HalmromaeMoro sBieHus. Omnucanue
(bU3nUecKuX SBJICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TeIIOBbIE, HIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SBJIICHHUSL.
2. ®usnyeckue MpUOOPHI W TPOLEAYpa MPSMBIX M3MEPEHHN aHAJOTOBBIM U IHU(POBHIM
npubOpoM.

Jlabopamopnuvie padbomut u onvimol.

OrnipeziesieHne 1EHbI ACJICHUs KAl U3MEPUTEIHLHOTO TTprbopa.

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne Temmeparypbl NOpH IOMOLIM JKHUJAKOCTHOIO TEPMOMETpa M JlaT4hKa
TeMIepaTypsbl.

6. IlpoBeneHue wuccIeIOBaHUS 110 TPOBEPKE THUIIOTE3bl: AAIBHOCTh TNOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

M.

Pasnean 2. [lepBoHavaibHbIe CBeIeHUs 0 CTPOCHMH BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, MX pa3Mepbl. OIBITBL, JTOKAa3bIBAOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKEHMSI YacTHI[ C TEeMIEpaTypoi.
BbpoynoBckoe nBmwxkenue, nuddysus. B3auMopeicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.



ArperaTHble COCTOSIHMSL ~ BEILECTBA: CTPOEHUE Ta30B, IKUAKOCTEH W TBEPIBIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJICKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.

1. HabmoaeHne OpOyHOBCKOTO JTBUKCHHUS.

2. HabGmrogenue nuddysuu.

3. HaOmionenue siBieHWM, OOBSCHSIOMIUXCS MPHUTSKCHUEM WIM OTTAIKHBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopuwie pabomol u onvimol.

1. Omenka auaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHuEeM (GoTorpaduii).
2. OmBITHI 110 HAOJIOJICHUIO TETLIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuyeckoe aABukeHUE. PaBHOMepHOE UM HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBI)KCHHUH. Pacuér myTu U BpeMeHU JABUKCHUSI.

SlBnenue wHepuuu. 3aKOH WHEpHUH. B3ammonelcTBue Tel Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMmonelcTBus Tes. Cuna ynpyroctd M 3akoH [yka.
M3mepeHue CHIIbI ¢ TOMOLIBIO TMHAMOMETpA. SIBlIeHUE TATOTEHUS U cuila TsbkecTu. Cuia TsKecTn
Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CoxeHne cuil, HalpaBJIeHHbIX 10 OAHOM IPAMOM.
PaBHopelicTByromas cui. Cuna tpeHus. TpeHue cKoyIbKeHus U TpeHue nokost. Tpenue B npupoae
1 TEXHHUKE.

Hemoncmpayuu.

HaOGnronenne MexaHM4ecKoro JABMKEHHS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHS.
HaGnronenue siBleHUs] MHEPLIUU.

Habmonenre n3aMeHeHust CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

S

Jlabopamopnuvie padbomut u onvimol.

1. Ormpenenenue CKOPOCTH PAaBHOMEPHOTO JBUKEHHUs (IIapUKa B JKUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHEd CKOPOCTH CKOJNBXKEHHs Opycka WIM IIapuKa IO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenune IIOTHOCTH TBEPIOTO TENA.

4. OnepIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHus (JIedopManuu) MNpy>KUHBI OT
IIPUJIOKEHHOM CHJIBL.



5. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHsS CKOJBXKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHSI M YBEIHUCHUS JaBieHus. [laBieHne ra3a. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBnenus TBEPIABIMH TEIAMU, JKUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MalivHbl. 3aBUCUMOCTb JIaBJICHUSI KUJAKOCTH OT
ryounsl.  ['wnppocratuueckuit  mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnu u armocdepHoe napieHue. [IpuyuuHBI CylecTBOBaHHUS BO3MYITHOU
obonmoukn 3emmu. OnbiT Toppuuermmu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHMS.

JelicTBHE )XUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaroias (apXxumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JIABJICHUS Ta3a OT TeMIEepaTyphl.

Ilepenada naBiueHus KUIKOCTBIO U ra30M.

Coo01aronmecs CoCy/bl.

I'mppaBinyeckuii mpecc.

[IposiBneHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH TeJa U IJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

YcnoBue miaBaHus TEN: INIABAHUE WIIN ITOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLLICHUS
IIIOTHOCTEH Tela M KUIKOCTH.

S

N

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYXKEHHOW B KUAKOCTH
YacTH TeJa.

2. OmnpexeneHne BHITAIKUBAIONMIEH CUIIbL, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUJKOCTb.

3. ITlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEH Ha TEJIO B KHJIKOCTH,
OT Macchl Tena.

4. OmbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIONIEH CHUIIBI, JEHCTBYIOIIEH Ha
TENO B KUIKOCTH, OT 00BhEMA MOTPYKEHHOW B JKMIKOCTh YAaCTH Tella U OT TUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYHMPOBAHME JIOJKM U OIpeAeNieHue e¢
IPy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MexaHNU3MBI: pblvar, 010K, HaKJIOHHAs MI0CKOCTh. [IpaBuino paBHOBecHs pblyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTHIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BH/Ia MEXAHUYECKOW SHEPIUH B IPYrol. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.

1. Ompenenenue pa®OThl CHUJIBI TPEHHMsT MpPU PABHOMEPHOM JIBKEHMM Tejla I10
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycioBHUil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM IIIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUs MEXAHUUYECKOM dHEPIUu.

el

8 KUIACC

Pa3pgen 6. TensioBbIe sIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKON TEOPUU CTPOEHUsI BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKY. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJOXKEHUS MOJIEKYIISPHO-
KMHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUH
MOJ'IGKy.]'IprHO-KHHCTH‘-IGCKOﬁ TCOpHHU. CMauuBaHue | KalnWJUISIPHBIC  SIBJICHUA. TermoBoe
pacIIMpEeHHe U CKaTHUE.

Temnepatypa. CBsi3b TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YaCTHLL.
Buytpennss sneprust. Cioco0bl M3MEHEHHs BHYTPEHHEH SHEpIHU: TeIUIonepeiaya U COBepIIeHne
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKIINS, U3TyUCHHE.

KonuuectBo TemnoTel. YnaenbHas TEMJIOEMKOCTh BellecTBA. TemooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YAeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Vcmapenue.
Kunenue. YnaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

SHCpF WSl TOIUIMBA. Y AeJbHas TeraoTa CropaHus.



[Tpuntuner  pabotel TeroBeix apurareneir KIIJ[ TemmoBoro aBuratesns.

JIBUTATEIIN U 3aIlUTa OKPYKAIOIIEH CPEIBL.

3aKoH COXpPAaHCHUS U NPCBPALICHUS SHCPIr'UK B TCIUIOBBIX IPOLCCCaX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HabmroeHue siBeHUI cMauMBaHUs M KaITMJUISIPHBIX SIBJICHUH.
HaO:roieHue TerioBoro pacuimpeHus Tell.

[TpaBuia u3MepeHus TeMIeparypsl.

Bunae! renionepenaun.

OxJaxJieHue Ipu COBEPLIEHUN PaOOTHI.

9. HarpeBanue npu coBepiieHnN pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHHE TEINIOEMKOCTEH PA3IMYHbIX BEILECTB.

11. HabGmronenue KUneHus.

12. HabntoneHre nocTOSHCTBA TeMIIepaTyphl PH MJIaBJICHUH.
13. Mojenu TerioBbIX ABUTATENEH.

® NSk WD =

Jlabopamopnwvie pabomot u onvimel.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKESHUS.
OnpIThI 0 BhIpAIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE IITPUIIA.

M

Harpe€BaHusd UJIN OXJIAXKICHUA.

TenmoBwie

H3meneHnue JaBJICHUS ra3a nNpru USMCHCHUU 00bEMa u Harp€BaHuu UJIN OXJIAXKICHUU.

OMBITEI IO Ha6J'IIO,Z[CHI/IIO TCIIOBOI'O paClIMpPCHUs I'a30B, JKUJIKOCTEN U TBépI[LIX TCII.

OHBITLI, ACMOHCTPpUPYIOIIUEC 3aBUCUMOCTb [JaBJICHHUA BO3AyXa OT C€ro o0béMa U

6. HpOBepKa TUIIOTE3bl JUHEWHOW 3aBUCHUMOCTH  JJIMHBI CTOIOMKA KHUIAKOCTU B

TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HabmioneHue M3MeHEHUs BHYTPEHHEW SHEpruM Tella B pe3yibTaTe TEIUIONepeladyd U

paboThl BHEIITHUX CHII.

8. MHccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJbI.
9. OmpeneseHne KOJUYECTBA TEMIOThI, NOJYYEHHOTO BOJOW MIPH TEMJIO0OMEHE C HarpeThIM

METAJUIMYECKUM [UJIMHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. MccnenoBanue npouecca uCrapeHus.

12. Onpenenenne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1yXa.
13. Onpenenenne yaenbHON TEIUIOTHI TUIABJICHUS JIbJIA.

Pazgen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onektpuzanus Tei. /[Ba poaa sanekTpuyeckux 3apsaaoB. BzanumoeiicTBue 3apsyKeHHBIX TeT.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIMYUHBI 3apSA0B U

paccTOSTHUSL MEX]Ty TEJIaMH).

Onektpuueckoe nojie. Hanpspk€HHOCTh 3ekTpuyeckoro noss. [IpuHmmn cyneprno3unuu

ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpudecKuX 3apsiioB. DJIEMEHTAPHBIA 3ieKTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. VcTOuHMKH
IOCTOSIHHOTO TOKa. JIeHCTBMSI 3JIEKTPUUYECKOr0 TOKA (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUM TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckasd wnenb. Cuiia Toka. OJiekTpuueckoe HampsbkeHue. ConpoTHUBIIEHUE
NPOBOJHUKA. YJENbHOE CONPOTHBIEHHE BemecTBa. 3akoH Owma Juig  ydacTKa IIemu.
INocienoBaresbHOE U MapalIENbHOE COSIUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIIHOCTB 2JIEKTpHUUYECKOT0 TOKa. 3akoH JIkoynsa—JIeHna. DnexkTpudeckue 1enu u
MOTPEOUTENN SIEKTPUUECKOM 3Heprun B ObITYy. KOpOTKOE 3aMbIKaHHUE.

ITocTossHHBIE MarHuThl. B3amMmoelcTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE II0JIe.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelb IOCTOSSHHOrO Toka. Mcmosb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onpiter  ®apanes. SBiaenue anekrpomarHuTHoW  uHAyKuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOJYyYEHHsI 3JNEKTPUUECKOM HHEpruu. ODIJEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pona NeKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEIL.
YCTpOUCTBO U IEHUCTBHE DIEKTPOCKOIIA.
DINIeKTpOCTaTUYECKAsT UHTYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[TpOBOTHUKY W TUBTEKTPUKH.
MopnenupoBaHHue CUIIOBBIX JJUHUN 3JIEKTPUYECKOTO MOJIA.
HMcTouHMKH TTOCTOSTHHOTO TOKA.
JlercTBUS 2IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUIKOCTH.
. I'a30Bb1l paspsn.
. I3mepenune cuitbl TOKa aMnepMeTpoM.
. I3mepenune 21eKTpu4ecKoro HanpsyKeHUs: BOJIbTMETPOM.
. Peocrar n Marazus conpoTHBIICHUIA.
. B3aumopeiicTBHE ITOCTOSHHBIX MarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH Pa3EIEHHUS MOJHOCOB MAarHUTA.
. MoaenupoBanrie MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
OmnbIT DpcTena.
. MarautHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHEe MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTEINb MOCTOSIHHOTO TOKA.
. UccnenoBanue sIBIICHUS IEKTPOMAarHUTHOW UHAYKIIAH.
. OnbiTel @apajnes.
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3aBUCUMOCTh HaNpaBiICHUS HHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €ro BOSHUKHOBEHHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OmbITHI 10 HAOJIIOJCHUIO ANEKTPU3ALMHU TSl HHAYKIIMEH U ITPU COTPUKOCHOBEHUH.

2. HccnenoBanue neiicTBUS 3JIEKTPUUYECKOTO TOJISI HA MPOBOAHUKH U AUIIEKTPUKH.

3. COopka u mpoBepKa padOThI AIEKTPUUECKOH e TOCTOSTHHOTO TOKA.

4. H3mepeHue u peryJmpoBaHUE CUIIbI TOKA.

5. M3mepenue u peryanpoBaHue HAMPSHKEHUSI.

6. HccienoBanue 3aBUCMMOCTH CHUJIbl TOKA, MIYIIETO 4Yepe3 Pe3UCTOpP, OT COINPOTHBIICHUS
pe3uCTOpa M HANPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb IEKTPUYECKOIO COITPOTUBIIEHUS POBOAHUKA
OT €r0 JUIMHBI, TUIOIIAAN OMIEPEYHOTr0 CEYCHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUs HAIPSDKEHUH NP MOCIEJOBATEIBHOM COSAMHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUist CUIIbI TOKA MPH NapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Ompenenenue paboTHI JIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmpenesneHue MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BbIAEIIEMOI Ha pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYIIETO Yepe3 JaMIIOUKY, OT HalpsOKEHHs Ha
HEH.

13. Onpenenenune KI1/] narpeBarens.

14. MccnenoBanue MarHUTHOTO B3aMMO/IEHCTBHSI TOCTOSIHHBIX MarHUTOB.

15. M3y4eHne MarHuTHOTO TIOJIsi TOCTOSTHHBIX MarHUTOB MIPH X OOBbETMHEHUH U Pa3/IeIICHHH.

16. MccnenoBanue 1eHCTBUS AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OMBITHI, IEMOHCTPUPYIOUINE 3aBUCHMOCTD CHJIBI B3aUMOCHCTBUSI KATYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKE.

18. M3y4yeHue neicTBUsI MArHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

19. KoncTpynpoBanue u nuzyueHue paboThl 3J1€KTPOIBUTATEIS.

20. 3mepenne KII/] a5eKTpoaBUTaTEIbHON YCTAHOBKH.

21. ONBITBl O HCCIICOBAHUIO SIBIECHUS D3JICKTPOMArHUTHOW WHAYKLHUH: HCCIIEOBaHHUE
W3MEHEHHN 3HAYCeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBwkeHue. MartepuanbHast Touka. Cucrema orcdyéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOE JBMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOpPOCTb Tella IPH HEPABHOMEPHOM
JIBUKEHHH.

VYckopenue. PaBHoyckopeHHOE npsimoninHeiiHoe aBrkeHne. CBoboaHoe mageHue. OnbIThl
lNanunes.

PaBHOMepHOE aBMXKEHUE TIO OKpyKHOCTU. [lepmon m wactora oOpamenus. Jluneiinas u
yIJI0Bast CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.



ITepBoiii 3akoH HproToHa. Bropoit 3akon Herorona. Tperuii 3akon Hertotona. Ilpunumn
CYHEPIIO3UIIUU CUJL.

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHHUS TTOKOS,
JPYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEeHHE CBOOOJHOTO MaJIeHusl.
JBwxenue mianet Bokpyr Connna. [leppas kocmuueckast ckopocts. HeBecoMOCTh U ieperpy3Kku.

PaBHOBecue maTepuaabHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TsKecTH.

Wmnynec tena. M3meHenune ummynbca. Mmmynbce cuibl. 3aKOH COXpaHEHMS HMMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexannueckasi pabota U MOHIHOCTh. Pabora cui TskecTH, ynpyroct, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.

[TorenuuanbHas SHEPTUs CxKaTOM NpykuHbl. Kunetnueckas sneprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. Ha6J'IIO,I[CHI/IC MCXaHUYCCKOI'oO ABMKCHUSA TCJIa OTHOCUTCIIbHO PAa3HbIX TCJI OTCuUéTa.

2. CpaBHeHHE ITyTEH U TPAEKTOPUH IBUXKEHUSI OJTHOTO M TOTO e TeJIa OTHOCUTEIIBHO Pa3HbIX
TeJl oTcuéTa.

3. H3mepeHue CKOpOCTU U YCKOPEHHUS IPSIMOIMHEUHOTO ABUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

5. HaGmroneHue NBMKEHUS TeJa 1O OKPYKHOCTH.

6. HaOmroneHne MexaHMUYECKUX SIBICHUHN, MPOUCXOIANINX B cucTeMe oTcuéra «Temexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa (U3HKH.
7. 3aBUCHMOCTb YCKOPEHHs TE€Ja OT MACChI Tela U JENUCTBYIOIIEH Ha HETO CUJIBL.
8. HaOmroneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEIL.
9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKECHUH.
10. Ilepenaya nmimynbca Ipu B3aUMOJEHCTBHAN TEII.
11. TIpeobpa3zoBaHus SHEPTUU MPU B3aUMOICHCTBUU TEIl.
12. CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. CoxpaHeHHEe UMITYJIbCa MPU a0COTIOTHO YIPYTOM B3aMMOAEHCTBUH.
14. HabmroneHue peakTUBHOTO JIBHKEHUS.
15. CoxpaHeHHe MEXaHUYECKOM SHEpruy Npu CBOOOJHOM MaJCHUH.
16. CoxpaHeHHE MEXaHNYECKON SHEPTUH MIPH JIBUKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHue TpakTa /it pa3roHa U JaJbHEUIIero paBHOMEPHOTO IBM)KEHUS LIapUKa
NIJIN TCICKKU.

2. Ompenenenue cpenHell CKOPOCTH CKOJBXKEHUS OpycKa WM JBIKEHHUS IIapUKa I10
HaAKJIOHHOH TIIOCKOCTH.

3. OmpezneneHne YCKOPEHHs] Teja MPU PABHOYCKOPEHHOM JABUKEHUU [0 HAKIOHHOM
IIOCKOCTH.
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11.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €ciiy NPy PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HauyalbHOM CKOPOCTH
IIyTU OTHOCSTCS KaK psifi HEUETHBIX YHUCEN, TO COOTBETCTBYIOLINE IIPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOT'O J1aBJICHUSI.
Onpenenenue k03pPULNEHTA TPEHUS CKOIbXKEHUSL.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM [JBM)KEHHU Tela 110
TOPU30HTAJILHOM TOBEPXHOCTH.

Onpenenenue paOOThl CHIIBI YOPYTOCTH IpH NOABEME Ipy3a C MCIOJIB30BAaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

M3yueHue 3akoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEI.

KonebarenpHoe JABHIXXCHUC. OCHOBHBIE XaApaKTCPHUCTUKHU KOJIEOAHHIA: nepuoa, 4acrora,

aMmIMTyna. MarematudecKuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxatomue Kojebanus. BeiHykneHnbsie kosiebanus. Pesonanc. MexaHndecKkue BOJIHBI.
CaoiicTBa MexaHn4ecKux BOJH. [[pofonpHbIe U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxeHue 3Byka. IHGpa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

S o e

Habmonenne xonebanuil Tea noJ A€HCTBUEM CUIIBI TSDKECTH M CUITBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumroienne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

OrnpezesieHre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenue 4acTOTHl U Meproia KoieOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJI€OAHU TTOIBEIIIEHHOTO K HUTHU TPy3a OT JJIUHBI
HHTH.

HccnenoBanue 3aBUCUMOCTH TepHOaa KOJIEOAHWM TPYKUHHOTO MAasSTHHKAa OT MacChl

rpysa.
[TpoBepka HEe3aBUCUMOCTH IepHoa KoieOaHui rpy3a, NOJBEIIEHHOIO K HUTH, OT MacChl

rpysa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh Meproia KojaeOaHui MpyKMHHOTO MasTHHUKA
OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.



Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE II0JI€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Mcnionb30BaHuE 3JIEKTPOMArHMTHBIX BOJIH JIJISI COTOBOM
CBSI3U.

:‘)HGKTpOMaFHI/ITHaH pupoga CBCTaA. CKOpOCTB cBeta. BomHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoOBBIE CBOVICTBA CBETA.

Jlabopamopnwvie pabomot u onvimel.

1. I/I3yquI/Ie CBOMCTB QJICKTPOMArduTHLIX BOJIH C IIOMOIIBIO MOOMJILHOTO Teﬂe(l)OHa.

Pa3zgen 11. CBeToBbIe ABJIEHMA.

JlyueBas Mmonenb cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacrnpocTpaHEHHE CBETa.
3armenus Connia u JIyasl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETa.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMpCJIOMJICHHA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA.
Hcmonp30BaHKe MIOJHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBO/AX.

Jlunza. Xopx nyueit B smuze. Onrtuyeckas cucrema ¢oToanmapara, MHKPOCKONA U
Teneckorna. ['a3 kak onTuyeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HhloToHa. ClioXKeHHe CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus caera.

Hemoncmpayuu.

[IpssMONMHENHOE paCIIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomMnenue ceera.

ONTHYECKUN CBETOBOJI.

Xon styuelt B coOuparomieit JuHse.

XoJ1 Tyder B pacCenBaroOIIeH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

9. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mogensp rnasza.

11. Pa3noxenue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPaKEHUsI CBETOBOTO JIy4ya OT yrJjia MajaeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIICHUSI CBETOBOIO JIy4ya OT yrja MaJeHus Ha
TPaHUIIE «BO3JTYX—CTEKIION.

[Tomy4yeHue n300pa’keHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHUIIBI COOMPATOIEH TUH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OneITEI TIO BOCHPHUATHIO I[BETAa MPEAMETOB TPH WX HAOJIOJCHUU dYepe3 IIBETOBBIC
(UITBTPHI.

el N
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Pa3zpen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopna u mmanerapuast Mmozens atomMa. Mogens atoma bopa. Mcnyckanue u
noromeHe ceera aroMoM. Kpantsl. JInuneiuaTsie CeKTpsI.

PagmoaktuBHocTh. Aunbda, Oeta- u ramma-usznyudeHus. CTpoeHue aTOMHOTO sjpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHble mpeBpaimnenus. Ilepuop
noJiypacnaaa aTOMHBIX sIJIep.

SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN. DHEPrus CBSI3U
aTOMHBIX siziep. CBs3b Macchl U PHEpruu. Peakiuu cunresa u neiaeHus saep. crounuku sHepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3IyYCHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrneKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BoaOpoIa.

Habmtoienue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka MOHU3UPYIOMIMX U3TYyUCHU.

Peructpatust uznydeHusi pUpOAHBIX MUHEPAJIOB U IPOTYKTOB.

AR

Jlabopamopnwvie padbomut u onvimol.

1. HaOmroneHue CrijIomHbIX U IUHEHYaThIX CIIEKTPOB U3TyUEHHUS.

2. HccnenoBanue TpEeKOB: HM3MEPEHUE SHEPrUM YACTHULBI 10 TOPMO3HOMY HyTH (1O
dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpHUTENEHO-0000IIAOIIHI MOTYJTb TIPEAHA3HAYEH JIJIsI CUCTEMATHU3AIUU U 0000IIeHNs
IPEIMETHOTO COJIEPYKAHMS U OIbITA AEATEIbHOCTH, TPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
Gbu3MKY, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY IK3aMEHY MO (pHU3UKe IS
00yyaromuxcsi, BBIOPAaBIINX 3TOT YUeOHBIH Mpeamer.



[Tpu n3ydyeHun JaHHOTO MOYJISl PEaTU3YIOTCSl U CUCTEMAaTU3UPYIOTCS BUABI 1€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEeYMBaeTCS JOCTHXKEHHE TMPEAMETHBIX U METaIlpeIMETHBIX
IUTAHUPYEMBIX Pe3yJlbTaToOB 00ydeHus, (HOpMHUPYETCs eCTEeCTBEHHOHAy4YHasi IPaMOTHOCTE:
OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUN MPUPOABI U TEXHUKU, OBJIAJICHUE YMEHUSIMU
O0BSACHATH (PU3NUECKHE SBICHUS, IPUMEHSS MOJYYCHHbIE 3HAHUS, pellaTh 3aJja4ui, B TOM YHCIIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIINAIBHO NEATEIbHOCTHBIM XapakTep JaHHOTO pas3zella peain3yercs 3a CYET TOro,
YTO 00YYarOLIUECs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN PACO3HABATh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYKarOUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC MCTOAbBI UCCIICAOBAHUSA (1)I/ISI/I“IGCKI/IX HBHeHHﬁ, B TOM 4YHCIIC IJIA
IMPOBEPKHU T'HITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BSACHATH HAayY4YHBIC OCHOBBI HanOoJiee BaKHBIX IIOCTI/DKCHl/If/'I COBPCMCHHBIX TCXHOHOFHﬁ,
HallpuMep, IMPaKTUHYCCKOTO MCIIOJIb30BaAHUA PA3JIMYHBIX KCTOYHHUKOB SHEPIMH HAa OCHOBC 3aKOHA
MMpeBpalICHNA U COXPaHCHHA BCEX M3BCCTHBIX BU0OB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

I/I3y‘1€HI/IC (1)H3HKI/I Ha YPOBHC OCHOBHOTI'O O6IH€FO 06pa3013aH1/151 HalpaBJICHO HA JOCTHUIKCHUC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCAMCETHBIX O6pa3OBaT€JIbHBIX PE3yIbTATOB.

B pesynpraTe wu3yueHuss (¢GU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA ¥
obyyaromierocs OyayT c(hOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

—pOsIBIIEHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (puznueckoin
HayKH;

— LIEHHOCTHOE OTHOIIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUHN (PU3HKH;

— OCO3HAaHNE BAXHOCTH MOPAJIBHO-3THUYECKUX NPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) acTeTMYeCKOr0 BOCIIMTAHMSI:

—BOCIIPUATHE AICTETUYECKUX KadyecTB (pu3nueckoil Hayku: €€ TapMOHHUYHOTO MOCTPOCHHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

— OCO3HAHME IIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUH, BaKHEUIIIEH COCTABIISIONIEN KYIbTYpPHI;

— pa3BUTHE Hay4YHOU JTI0003HATEIBHOCTH, HHTEPECA K CCIEI0BATEIbCKOMN 1A TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOLMOHAIBLHOI0 0J1ATONOJYy U



—O0CO3HaHHE IIEHHOCTH 0e30macHOro o0pa3a XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHDE,
B2XHOCTH TIPaBHJI OE30MACHOTO MOBEACHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AICKTPUUECKUM U
TEIJIOBBIM 000PYI0BAaHUEM B JOMAIIIHUX YCIIOBUSX;

—c(opMupoBaHHOCTh HaBbIKa peICKCHM, TPU3HAHUE CBOETO MpaBa HAa OIMIMOKY M TaKOTO JKe
npaBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE y4YacTHE B PEIICHUWU MPaKTUYECKUX 3aaad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIy, ropojia, Kpas) TEXHOJIOTHYSCKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM YHUCIIe U QPU3HYECKUX 3HAHHUIA,

—MHTEPeC K MPAKTUIECKOMY U3YYCHHIO MPOECCHIA, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOrH4eCcKOro BOCIIUTAHMS:

— OpUEHTAIMS Ha IpUMEHEHUE (PU3UIECKIX 3HAHUH JIJISl pEIICHUS 33]1a9 B 00J1aCTH OKPYKAIOIIeH
Cpenbl, TUIAHUPOBAHUS TOCTYIKOB W OIICHKH WX BO3MOXKHBIX IOCIICICTBUMA JUISI OKpYXKaromen
Cpelibl;

— OCO3HaHUE TI100aTHHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel UX PEIIeHUs;

8) aganTanum K M3MEHSIIOUIUMCSH YCJIOBHSAM COIMATBHON U PUPOJIHOM Cpeabl:
—TOTPEOHOCTh BO B3aMMOJICHCTBHH TP BBHITIOJTHCHUH HCCIICIOBAHUN U MPOEKTOB (pH3UvecKon
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

— ITOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUUYCCKYIO ACATEIbHOCTD;
—TOTPEOHOCTH B (DOPMHUPOBAHHUK HOBBIX 3HAHHIA, B TOM YUCIEe (POPMYIUPOBATH UICH, TIOHSITHUS,
TUIIOTE3bI O (PU3NYECKUX 00BEKTAX U SABJICHUSX;

—0co3HaHue AehUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUN;

— CTpEMJICHHE aHAITM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U ITPUPO/IBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCJIC C UCIIOJIHb30BaHUEM (PU3UYECKHUX 3HAHMIMA;

— OIIEHKA CBOMX JICHCTBUM C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJI0OATIBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOCBOEHHS mporpamMmbl Mo (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOyuvaromerocs OyayT chOpMHpPOBAHBI MeTANpPeIMeTHbIE Pe3yJabTaThl,
BKJIIOUAIOIIME TIO3HABATENbHBIE YHHUBEpCaIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaTbHBIC yUeOHBIE JICUCTBUS, PETYISTUBHBIC YHHUBEPCATbHBIC yUeOHBIE ICHCTBUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE e CTBHS

Ba3oBble jornyeckue geiicTBud:

BBIABJIATE U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKU 00BEKTOB (HBHCHHﬁ);



YCTaHABIMBATh CYIICCTBEHHBIM IPHU3HAK KJIACCH(UKAIMKM, OCHOBAaHMSA s OOOOLICHUS WU
CpaBHCHHUS;

BBISBJISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B PACCMAaTPUBAaeMbIX (akTax, IaHHBIX |
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBJISITH [TPUYMHHO-CIICICTBEHHBIC CBSI3M NPH M3YYCHUH (U3MYECKUX SIBICHUH U MPOILECCOB,
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICYKTUBHBIX M WHIYKTUBHBIX YMO3aKIFOUCHUH, BBIIBUTATh
THITOTE3bI O B3aUMOCBSI3SX (DM3MUSCKUX BEITHUYHH;

CaMOCTOSITENIbHO BBIOMpPATh Crocod pemieHus y4yeOHOW (u3MYeckoll 3amaun (CpaBHEHHUE
HECKOJIbKMX BapHaHTOB PEIICHUs, BHIOOp HanOoyiee MOIXOMAIIEr0 ¢ Y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiCTBHUA:

MCII0JIH30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HMHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (pu3ndecKkuii
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHUE (PU3NICCKOTO SIBIICHUS;

OLICHMBATh Ha MPUMEHHMMOCTh M JIOCTOBEPHOCTh HWH(MOPMALIMIO, TMOJIYYEHHYI0 B XOJe
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O000OIIEHUS M BBIBOABI IO peE3yabTaTaM IPOBEAEHHOTO
HaOJII0ICHUS, OIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (DU3UICCKUX MPOIIECCOB, & TAKKE BBIJIBUTATh
MIPEITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

OPUMEHSATh Pa3InYHble METO/Ibl, MHCTPYMEHTBI U 3aIpOChI NIPH MOKCKE U 0TOOpe MH(pOopMalUu
WIN JaHHBIX C yYETOM MPEIJIOKESHHON yueOHOH pu3mueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHIPETUPOBATh MH(POPMALUIO PA3IUYHBIX BHJIOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUM U
WTIOCTPUPOBATh pelIaeMble 3a7aul HECIOKHBIMU CXEMaMH, JharpaMMaMi, MHOW rpadukoi u
UX KOMOUHAIMSIMU.

KoMMyHuUKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el cTBHA:

B Xoje OOCYXJeHHs y4eOHOro marepuaia, pe3yibTaToB J1abOpaTOpHBIX pabOT W TMPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAIllCIEHHBIE Ha
pelIeHre 3aJaui U NoJiIepKaHue 01arokenareaIbHOCTH OOLIEHMS;

COTIOCTABJISITh CBOM CYXJCHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JUanora, oOHapyXuBaTh
pasyinuue U CXOJACTBO MO3ULIUNI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABNIATH PE3YJIbTAThl BBIMOJIHEHHOTO (DH3UYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJICTIOBAHMSI, IPOEKTA);

MMOHMMATh M UCTIOJIh30BaTh MPEHMYIIIECTBA KOMAHTHOM ¥ WHAMBUIYIBHON PaOOTHI ITPH PEIICHUN
KOHKPETHON (hPU3UUYECKOM MPOOIEMBI;

MPUHUMATH TEJIM COBMECTHOM JesATEIBHOCTH, OPTaHU30BBIBATH JICUCTBHS 10 €€ JOCTHIKEHUIO:
pacmpenensits poiu, oO0CYKIaTh MPOILECCHl U Pe3ylbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOIEH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yabTaTa M0 CBOEMY HANPaBICHHUIO
¥ KOOPAWHHUPYS CBOU JICUCTBHS C APYTUMHU WICHAMH KOMAH/IbI,

OIICHMBATh KadeCTBO CBOEro BKJaJa B OOMIMII TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.



PerJ'[ﬂTI/IBHLIe YHUBEPCAJIbHbIC y‘leﬁHble JelcTBUA

CaMoopraHmaunﬂ:

BBISBJIAT MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TpeOyooLMX i peLleHus
bu3nUecKux 3HAHUMH;

OPUEHTUPOBATHCSI B PA3JIMYHBIX MMOAXOJAaX MPHUHATUS PELICHUH (MHAMBUAYaJIbHOE, MPHUHATHE
pellIeHus B IpyMIie, IPUHIATHE PELLICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM peleHUs (PU3MUECKON 3a/laui WM IJIaHa MCCIel0BaHUs
C Y4éTOM WMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npeJiaraéMble BapMaHThl PELICHUH;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJIb, IMOLIUOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IaH €€ U3MEHEHMUS,

OOBSICHATH NPUYUHBI JTOCTUKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIICIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HaBaTh CBOE MPABO HA OLUIMOKY MpH pelIeHUH (pU3UYECKUX 3ajjad UM B YTBEP)KICHUAX Ha
Hay4yHbIE TEMBI U TAKOE XK€ IPABO IPYroOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenust B 7 kJiacce IpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUM:

HUCIIOJIB30BATh IIOHATHUA: (1)I/ISI/I‘IeCKI/Ie N XHMHWYECKHUE SABJICHHA, Ha6.]'IIO}IeHI/Ie, OKCIICPUMCHT,
MOJIeJIb, TUIIOTE3a, CAWHUIBI (PHU3UYECKUX BETUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBIXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, pPaBHOJACHCTBYIOMIAs Cuia, aeopmarus
(ympyrasi, IacTU4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pa3nuyath sBreHus (AudQy3usi, TEII0BOE IBUKEHIE YaCTHUI] BEIIIECTBA, PABHOMEPHOE JIBIKEHUE,
HCPAaBHOMECPHOC JBUKCHUEC, HWHCPLUA, BSaHMOJIeﬁCTBHe TCJI, PaBHOBECHUC TBép)II)IX TE€I1 C
3aKpeTIEHHON OCBIO BpAIlleHHUsI, TTepeIaya JaBlIeHUs TBEPABIMU TEIAMHU, KUAKOCTSIMH U Ta3aMH,



aTMoc(epHoe AaBlieHre, IJIaBaHUE T, MPEBPALICHHUS] MEXaHUUYECKON SHEPTyu) 10 OMUCAHHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
¢u3nueckue SBJICHUS B MPUPOJE: MPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KHUBOU U
HEXUBOW TpUpOJIE, NEHCTBUE CUJIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIUSIHHUE aTMOC(HEpHOro
JIaBJICHUS Ha JKUBOM OpraHu3M, IIaBaHHE PBIO, pbIUaru B TeJe YeIOBEKa, IPU STOM MEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIIEISATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PM3UUYECKUE SIBICHUS, UCIIONB3YS (PU3NYECKUE BEITUUMHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHIIA
VIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUJia TPEHUs, JaBieHue (TBEPAOro Tela, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBIL,
K02 (UIIMEHT MOJIE3HOT0 JCHCTBHUS MEXaHU3MOB, KWHETHYECKas U TOTEHLIMAIbHAas SHEPTHsl ), IPU
OINKCAaHHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIMHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIUE NAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH IpaUKH M3yYEHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKHUE SBICHUS M IPOLIECCHI, HCIOJB3YS IpaBuia
CJIOKEHHsI CHII (BIIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBUio
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEPruu, IMpU OSTOM JaBaThb CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3aMUCBIBATh €ro
MaTE€MaTU4YeCKOe BBIPAKECHUE;

OOBSACHATH (hM3MYECKUE SIBJICHHS, MPOLIECCHl M CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalMi NPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH PUYMHHO-CIIEICTBEHHBIEC CBS3H,
CTPOUTH OOBSCHEHHWE M3 1—2 JIOrMYECKHMX MIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOHCTBA
(bu3nUecKuX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aAaud B 1—2 AeWCTBUA, UCHONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUYECKUE BEJIUMUMHBI B (DOPMYIIBI U IPOBOJUTH PACYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOJMMBbIE Il pEeUIeHHs] 3a/lady, OLIEHHWBATh PEATMCTUYHOCTh MOJYyYEHHON
(bu3nUecKoil BETUUNHBL;

pacno3HaBaTh HpPOOJIEMBI, KOTOPHIE MOKHO DPELIUTh HPHU MOMOIIM (PU3HMUYECKUX METOJIOB, B
ONHCAaHUM HCCIIEOBaHMs BBIJIENATh MPOBEpSEMOE MPEearnookKeHne (TUIoTe3y), pa3iuyarb U
MHTEPIPETUPOBATH MMOTYYEHHBIH pe3yibTaT, HAXOAUTh OMIMOKK B XOJI€ ONBITA, JEJaTh BHIBOBI
I10 €70 pe3yJIbTaTaM;

IPOBOAMUTH OIBITHl [0 HAOIIOJEHUI0 (U3NYECKUX SIBICHUW WM (PU3NUECKUX CBOWCTB TEN:
(bopMynupoBaTh MpoOBepsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBIMOJIHATh TpSIMBbIE HM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIIOTOBBIX U HMU(PPOBBIX NPUOOPOB, 3aMUCHIBATh MOKA3aHUS
npuOOpPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH U3MEPEHHIA;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYyrol c
UCIIOJIb30BAaHUEM TNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH MYTH PABHOMEPHO JBMXKYILETOCs Teja OT
BPEMEHM [BHKEHHS Tela, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHMS OT ILIOLIAJU CONPUKOCHOBEHHUS TEJN, CHIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUITBI OT 00bEMa NOrpyKEHHON YacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jda, OT IIyOHWHBI, HA KOTOPYIO
MOTPYXKEHO TeJO, YCIOBUH IUIaBaHUsI TEJl, YCIOBUI paBHOBECHS pbluara 1 0JIOKOB), y4acTBOBATh
B IUIAHHPOBAaHUM Y4YE€OHOIO HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY M BBINIOJHATH HM3MEPEHMS,
cienyst TpeAJIOKEHHOMY IUIaHY, (HUKCHUPOBAaTh pPE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH
¢u3nUeckux BENWYMH B BHJE NPEIJIOKEHHBIX Ta0NMIl M TpauKOB, JelaTh BBIBOJBI I10
pe3ynbTaTam MCCIIEIOBAHHUS;



IPOBOANTH KOCBEHHBIE M3MEpPEHHS (DU3UUCCKUX BEIMYUH (IUIOTHOCTH BEHIECTBA JKHJIKOCTH H
TBépZ[OI‘O TCJIa, CHUJIa TPCHHUA CKOJIBXKCHUSA, HOABJICHUC BO3/yXad, BbITAJIKUBAOIIass CHJia,
JEUCTBYIOIIAS HA MOTPYKEHHOE B KHUIKOCTh TEJI0, KOAGOHUINEHT MOJIE3HOTO JEHCTBHS MIPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKLIMHU: TPU BBIIOJHEHUH H3MEpPEHHH COOUpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISTH 3HAUCHHE HCKOMOI BEJTMYHMHBL;

coO0JII01aTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3bIBaTh NPUHLIUIBI JEHCTBHS NPUOOPOB M TEXHHYECKHX YCTPOWMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OAPOMETp, phIUar, MOJABMKHBIA M HETOABMKHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;

XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUSI U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
OmMmopoll Ha UX omnucaHus (B TOM 4HCJIE: MOMIMIMIHHUKH, YCTPOWCTBO BOJOIPOBOJA,
THJPABINYECKUIl TIpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIIONIb3YsI
3HAHMSA O CBOMcTBax (u3nyeckux sBIEHUH H HE0OXoauMble (U3UYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

NPUBOJUTE MpUMEPHl (HaXOAWTh MH(OpPMALMIO O MpHMEpax) MPaKTHUYECKOTO HCIIOIb30BAHUS
(u3MUYECKUX 3HAHWIA B TIOBCEJHEBHOMW )KU3HU JUIs 00ecieueH s 0€30I1aCHOCTH IIPU OOpAaICHUH C
npudopaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHHs 30POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOIICH Cpe/ie;

OCYIIECTBIIATH OTOOP MCTOYHHMKOB HMH(popManyu B VHTepHETE B COOTBETCTBHM C 3a/IaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOIIMXCS 3HAHUH W TYTEM CPaBHEHHS Pa3JIMYHBIX
MCTOYHHMKOB BBIIENIATh MH(OPMALIUIO, KOTOpas SIBISETCS MPOTHBOPEUMBON WIIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IPH  BBINOJHEHHM YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3nyeCKOoro cojaep:KaHMs, CHPaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeTr, BiajeTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, MpeoOpa3oBaHus MH(GOPMALUK W3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;

cO371aBaTh COOCTBEHHBIE KPATKNE MUCHMEHHBIEC M YCTHBIE COOOILCHHS Ha OCHOBE 2—3 MICTOYHHKOB
uH(popMaimu (HU3NUECKOTO COJCPIKAHMS, B TOM YHCJIE IMyOJIMYHO JIeNaTh KPaTKUE COOOIICHHUS O
pe3yibTataXx INPOEKTOB WIM YYEOHBIX HCCIEJOBAaHHM, MPU 3TOM TIPAMOTHO HCIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN annapaT Kypca GU3UKH, CONPOBOKIATh BHICTYIIJIEHUE TPE3EHTAIUEH;
TIPY BBITOJIHEHUU YUEOHBIX MPOEKTOB U MCCIIEOBAHUI paclpeieNiaTh 00I3aHHOCTH B IPYIIIE B
COOTBETCTBHMH C IIOCTAaBJICHHBIMU 3aJadaMH, CJICAUTH 3a BBIIIOJIHCHHCEM IIJIaHA I[CI\/'ICTBI/II\/’I,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIBL, BBICTPAUBAThH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, YUUTBIBAsAI MHCHHUEC OKPYKAIOIIUX.

K xoHny oOydeHus B 8 kiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HCIIOJIB30BaTh TOHSATHSA: MAacca U pa3Mepbl MOJEKYI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3AYyXa, TEMIIEPAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JIBUraTelb, DJIEMEHTAPHBIM DIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JI€, IPOBOJAHUKUA U
JIUAJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3ianyath sBIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TeIUlonepeiada, TENJI0BOE PaBHOBECHE,
CMa4yuBaHWE, KaWUIAPHBIE SIBIICHUs, MCHApEeHHE, KOHACHCALMs, IUIaBJICHUE, KPUCTAUIN3aLns
(oTBepaeBaHuE), KHUIEHUE, Teronepeaaya (TEMIONPOBOJIHOCTh, KOHBEKIMS, W3IyYeHHE),
ANEKTPU3aLNsl TeJ, B3aMMOJEHWCTBHE 3apsiOB, JEHUCTBHUS JIIEKTPHUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOI'O IIOJS HA IIPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAs. WHIYKIIUS) 1O OMUCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KAIOIIEM MHUPE, B TOM YHCIIE
¢u3nueckue sBIEHUS B TPUPOZE: MOBEPXHOCTHOE HATSXKEHHE M KalWUISpPHbIE SIBJICHUS B



pupojie, KPUCTAJUIBI B Iipupoe, uznydenre ColHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHe pOCHI, TYMaHa, MHEsl, CHeTa, dJIEKTPUUYECKUE SBICHUS B aTMochepe, 3MEeKTPHUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3emiu, Apeld MOIHCOB, pPOJIb MATHUTHOTO MOJS IS
JKU3HU Ha 3emJie, MOJISIPHOE CUSHUE, IIPU 3TOM NMEPEBOJUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHHUIA;

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SIBIICHUS, UCTIONB3YsI (PU3NIECKUE BETUIMHBI
(TeMrieparypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEILJIOTHI, yelbHAas TEIUIOEMKOCTh BEIIECTBA,
yIenbpHas TEIUIOTa TUIABIICHUS, yeIbHAS TeIIOTa Mapo00pa3oBaHus, yIeIbHas TETIOTa CTOPaHUs
TOIIMBA, KOO(PPHUIMEHT MOJIE3HOTO JCUCTBUS TEIJIOBOM MalIMHbBI, OTHOCUTEIbHAS BIAYKHOCTD
BO3/lyXa, JJIGKTPUUECKUH 3apsii, Cujia TOKa, 3JEKTPUUYECKOE HANpsHKEHHE, COMPOTUBIICHUE
MIPOBOJIHMKA, y/I€IbHOE COMPOTUBIICHUE BEUIECTBA, PA00OTa U MOIIHOCTh JEKTPUUECKOTO TOKA),
OpU  ONMHWCAHWW TPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICI HCIOJIBb3yeMbIX BEJIHYHH,
0003Ha4YeHHs] U eIUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLIUE JAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpadUKH M3yYCHHBIX 3aBUCHMOCTEH
buznyeCKuX BEINYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS W TPOIECCHI, HCIOIB3Ysl OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHMS BEILIECTBA, IPUHIUII CYNIEPIO3ULIUN
noJiei (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa ajis yyacTka IeIu,
3akoH J[xoyns—JIeHia, 3aKkoH COXpaHeHUsl SHEPTUH, IIPH ITOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUChIBATh €r0 MATEMATHUYE€CKOE BBIPAXKEHUE;

OOBSACHATh (PU3UYECKUE MPOLIECCHl U CBOWCTBA TeNl, B TOM YHCII€ M B KOHTEKCTE CHUTYyallHii
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHEe U3 1—2 JTOTMYeCcKHX IIaroB C OMOpoil Ha 1-2 M3yueHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemats pacuéTHble 3aJaud B 2—3 JEWCTBUA, UCIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nUecKrue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3allUChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX Ui pEIIeHUs 3a7aud, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOauMBbIC il €€ pelIeHUs, MPOBOAUTH PACUEThl U CPaBHUBATH IOJYYCHHOE 3HAYCHUE
buznYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOIIM (PU3NUECKHUX METOIOB,
UCIIONIb3Ysl ONUCAHUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOIOKEHHE, OLICHUBATh
MIPaBUIILHOCTH TIOPSJIKA MPOBEJCHUS UCCIICT0OBAHMS, JI€TIaTh BEIBOJIBL;

MPOBOAMTH OMBITHI MO HAOMIOJIEHUIO0 (U3MYECKUX SBICHUH WU (PUINYECKUX CBOMCTB Tem
(KanmWJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro 00bEMa, TeMIlepaTyphl,
CKOpPOCTH TIpollecca OCTBhIBaHUS M HarpeBaHUsi NpPH HM3JIYYEHHH OT LBETa HU3JIydarouiei
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJBI OT TEMIIEPATyphl KUIAKOCTH U
IJIOIAau €€ TMOBEPXHOCTH, AJIEKTPHU3alUs Tell U B3aUMOJCHCTBUE SJIEKTPUUYECKHUX 3apsiioB,
B3aUMOJICICTBUE TIOCTOSSHHBIX MAarHWUTOB, BHU3yaJH3allUsl MAarHUTHBIX TIOJIEH TOCTOSTHHBIX
MarHuTOB, JI€WCTBHS MArHUTHOTO TOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJABUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoOBaTb  MPOBEPSEMbIE
MPEINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000pyI0BaHUS, OTIMCHIBATH X0 OTIBITA
1 (hOpMyITUPOBAThH BHIBOJIBI;

BBINIOJIHSTH NIPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHOMN BIAXXHOCTH BO3yXa, CHJIbI TOKA,
HaIpsOKEHUST C WCIIOIB30BAaHWEM AaHAJIOTOBBIX MPHUOOPOB M JATYUKOB (PU3MUECKUX BEITHYMH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JIPYyrol ¢
MCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUI (3aBUCUMOCTb CONIPOTUBIICHUS TIPOBOIHUKA OT €T0 JITHHBI,
MJIOMIAU TIOTIEPEYHOTO CEYCHHS W YJEIBHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI
TOKa, WAYIIET0 4Yepe3 TMPOBOJAHMK, OT HaNpsHKEHUST Ha TNPOBOJHUKE, MCCIIEOBAHUE
MOCJIEIOBATEILHOTO U MApaIeIbBHOTO COSAMHEHUH TTPOBOTHUKOB): IJIAHUPOBATH MCCIICIOBAHUE,
coOupaTh yCTAaHOBKY U BBITIONHATh U3MEPEHUs, CIENys MPEeAoKEHHOMY IJIaHy, (PUKCHpOBAThH



pe3yibTaThl IMOJYYEHHOM 3aBUCUMOCTH B BHJE TaOnMuIl W TpadUKoB, [elaThb BBIBOABI I10
pe3yJipTaTaM MCCIIEI0BaHNS;

IIPOBOJUTh KOCBEHHbIE M3MepeHMsI (U3NUYECKUX BEIUUYMH (yAeibHas TEMJIO0EMKOCTh BELECTBA,
CONPOTHUBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTb AJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys IMPEJIOKEHHOW UHCTPYKLUH, U
BBIUNCIISATH 3HAUEHNUE BEIMUUHBI,

co0uIr01aTh MpaBuiia TEXHUKH O€3011aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIIOPOi1 Ha MX ONMCaHUs (B TOM YHCIe: CHcTeMa OTOILICHHsI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIEpMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelbHble  BJIEKTPOIpUOOpbl  (IpUMEpHI), AIIEKTPUUYECKUE  NIPEAOXPAHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb IIOCTOSHHOIO TOKA), MCIONb3ys 3HAHUS O CBOMCTBAX
(bu3nyeckux sBICHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEb
BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX LEeneil ¢
[OCJIEI0OBATEIbHBIM M HapajljieIbHbIM COEJMHEHHEM JJIEMEHTOB, pas3jinyas YyCJIOBHBIE
0003HaYEeHMsI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;

IPUBOAUTE MpPUMEpPHI (HaXOAUTh MH(OPMALMIO O MpUMeEpax) MPAKTUYECKOIO HCIOIb30BaHUS
(du3nUecKrux 3HAHUH B TIOBCETHEBHOW KHU3HHM I 00ECTIeYeHUsT OE301IaCHOCTH TP OOpAIEHHH C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHUs 310pOBbS M COOIIOAEHUS HOPM
HKOJIOTUYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH CpeLe;

OCYILLECTBIIATh MOUCK HH(popMaruu Qusnyeckoro cogepxanuss B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHN U TyTEM CpaBHEHHS JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIIHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIB30BaTh TIPU  BBIIOJHEHWM YYEOHBIX 3aJaHUl  HAayYHO-NOMYJSIPHYIO JINTEPaTypy
(bu3n4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaAeTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMKA W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYI'YIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHMsI, 0000111as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEp’KaHMs, B TOM YHUCIE MYOJUYHO IMPEJCTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENbCKOM JIEATENbHOCTH, MpPU ATOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;

IPY BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIETOBAHUN (PU3MUYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a/1a4aMH, CJIE€IUTh 3a BBIIOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHHWBAaTh COOCTBEHHBIM BKJIAJ B
JeSITeNIbHOCTD FPYIIIbI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBHE, IPOSIBIISISI TOTOBHOCTh
paspenatb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJiacce npeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCU€Ta, MaTepUalIbHAsl TOUKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBOKEHUA, nedopmartus (ympyras, TIJIACTUYECKas ), TpEHHE,
[EHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh W TEpEerpy3Ku, IEHTP TKECTH, aOCOITIOTHO
TBEPJIOE TEJO, MIEHTP TSHKECTH TBEPAOTO TeJia, paBHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, [IKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPHI MUCIYCKaHUSI M TOTJIOMICHUs, anbda, Oera- u
raMmma-u3JIy4eHHsi, U30TOIbI, siA€pHAst SHEPreTHKA;

paznuyaTh  sBJICHHUS (paBHOMEpPHOE ¥  HEPAaBHOMEpPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE IBUKEHHE, CBOOOTHOE Ta/IeHUE Tel, pPABHOMEPHOE ABIKCHUE



[0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJ, PEAKTUBHOE [BHKEHHE, KOJICOATEIbHOE JIBUKECHUE
(3aTyxarolye 1 BBIHYXICHHBIE KoJeOaHHs), pe30HAHC, BOJTHOBOE JIBUKEHUE, OTPaKEHHE 3BYyKa,
IPSIMOJIMHEMHOE PACIPOCTPAaHEHHUE, OTPAKEHUE M IPEIOMIICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaKEHHE CBETa, Pa3lIoKEHHE OEJOro CBETa B CIEKTP U CIO0KEHUE CIEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PAaJUOAaKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3JTy4EHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3HUEeCcKoe SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE N3YYCHHBIX (PU3UUECKUX SBICHUH B OKpYXKAIOIIEeM MUpE (B TOM YHUCIIe
(bu3nyeckue ABJICHUS B IPUPOJE: IPUIUBBI U OTIUBBI, JBM)KEHUE IU1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBUJKEHUE >KMBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMHU, 3EMJIETPSACEHUE,
ceificMu4eckue BOJIHBI, IlyHaMH, X0, [IBETA TeJI, ONITUYECKUE SIBJIICHUS B IPUPO/IE, OMOJIOrMUECKOe
JeCTBUE BHUJIMMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO H3IyYCHHH, €CTECTBEHHBIN
PaMOaKTUBHBIA (POH, KOCMUYECKUE JIyUHd, paJIMOAKTUBHOE U3JydeHHUE NPUPOAHBIX MHUHEPAJIOB,
JEICTBUE pAJUOAaKTUBHBIX M3JIy4EHUH Ha OpraHW3M uYeJloBeKa), IpPU O3TOM IEpPEBOJIUTH
IPAaKTUYECKYIO 337a4y B yUeOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHUI;

OIKCBIBATh U3yYECHHbIE CBOWCTBA TN U (PU3MUECKUE SABICHUS, UCIIONB3Ys (PU3NUECKUe BETUUMHbI
(cpenHsit W MrHOBEHHasi CKOPOCTh Teja IIpM HEPaBHOMEPHOM JIBUJKEHUH, YCKOpPEHHUE,
IIEPEMELICHHE, ITYTh, YIJIOBask CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, yCKOPEHUE
CBOOOJHOIO NaJEHHUS, BEC Tea, HUMIIYJIbC Tella, UMIYJIbC CHJIbl, MEXaHW4eckas pabora u
MOIIHOCTb, IIOTE€HI[MAJIbHASL SHEPT U TEJIA, TOJHATOTO HaJl IOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHAS
SHEPrus CHKATOM MPYKUHBI, KHHETUYECKAsl YHEPIUsl, [10JIHAs MEXaHUYECKasi SHEPrus, Mepuosl U
4acToTa KojeOaHui, JUIMHA BOJIHBL, [POMKOCTh 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, 10Ka3aTellb
IIPEJIOMJICHUS CPEJIbl), IPU ONMCAHUU IPABUIILHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U €IMHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIME
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapaKTepru30BaTh CBOMCTBA TEJ, PU3NIECKUE SIBJICHHUS U IIPOLIECCHI, HCIIONIB3YS 3aKOH COXPaHEHHS
SHEPruu, 3aKOH BCEMHMPHOIO TArOTEHUS, NPUHLMII CYNEPIO3ULUU  CHJI, IPHUHLHI
OTHOcUTeNbHOCTH ["anmuines, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOIO M MAacCOBOTO YHUCET NPU SACPHBIX
peakuusx, NpuU OSTOM JaBaThb CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKUE IMPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallHil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4 (ONMUpPAIOIIUECs HAa CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YsI 3aKOHBI U
bopmynbl, cBs3bIBaoOlIMEe (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHAIM3a YCIOBHUS 3ajauu
3aMCchIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl U (QOPMYJbI, HEOOXOAMMBIE MJISi peIIeHUs, MPOBOAUTH pacué€Thl M OLEHUBATh
PETUCTUYHOCTD TOJTYYEHHOTO 3HAYEHUS! (PU3NYECKON BETUUHHBI;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh NPU MOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIOKEHNE, OLEHUBATh
IIPABWJIBHOCTh IOPSIKA IPOBENEHUS MCCIEAOBAHUSA, JAENaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

IPOBOJIUTH OMBITH 0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh MEpHoia
KOJIEOaHUH MPYKUHHOT'O MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTB OT
aMILTUTY/IBI MaJIbIX KOJIeOaHWH, PSIMOJIMHEWHOE PacpoCTpaHEHUE CBETa, Pas3lIoKeHHE OesIoro
CBETa B CIEKTP, U3YyUEHHE CBOMCTB M300paXE€HUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoieit JuH3e, HaOII0eHHE CIIOUIHBIX U IMHEHYAThIX CIEKTPOB U3JIy4EHHUs):



CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOopa 000pyAOBaHUS, OMMCHIBATH XO/T
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH IPU HEOOXOTUMOCTH CEpUI0 MPSAMBIX M3MEPEHUH, ONpereNss cpelHee 3HaueHHe
U3MepsaeMoil BemU4rHbI ((DOKYCHOE pacCcTOsIHHE COOMparomieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBHUCUMOCTEH (PM3MUECKUX BEIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
U3MEepeHUll (3aBUCUMOCTh IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHHM 0€3 HauyaJlbHOU
CKOpOCTH, TIepHoa KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpa)KeHMsI CBeTa OT yIja NaJEHUs M yIyla NpPeIoOMIIEHUS OT yrja IaJeHus): IJIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITETIHHO COOMpATh YCTaHOBKY, (PMKCUPOBATH PE3yIbTAThl MOTYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUE TaOIMI U IpaduKOB, JeIaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIC/IOBAHMS,

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (GU3NUECKUX BEIUUYHMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO MAaJeHHUs, KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHUsl CKOJIbXKEHUs, MEXaHHWdeckas paboTa M MOILHOCTb, 4acTOTa M IEPUOJ
KOJICOAHU MAaTEMaTHYECKOTO U MPYKHHHOT'O MasiTHUKOB, ONTHYECKAasI CHJIa COOMPAIOIIEH JTUH3BI,
pPalMOaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHHUs, COOUPATh HKCIEPUMEHTAIbHYI YCTAaHOBKY U
BBITOJIHATH U3MEPEHUS, CIEeysI PEATI0KEHHON HHCTPYKIIUH, BBIYACIIATh 3HAYCHUE BETMIUHBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;
coOIIOIaTh MpaBHJIa TEXHUKH O€30MAaCHOCTH MU PaboTe ¢ 1ab0opaTOpHBIM 000pyI0BAaHHEM;
pasn4yaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJEeNel: MaTepuanbHas TOUKa,
a0CoIIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTaHEeTapHask MOJEITh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKkTepU30BaTh MPUHIMIIEI JEHCTBHS HM3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JATUUKHU IOJOXKEHHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, KaMepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaX (U3MYECKUX
SIBIICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOUCTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKHX MPOIECCOB MPH PEIICHUH YIeOHO-TTPAKTHYECKUX
3aJa4, ONTUYECKHUE CXEMBI JUI IMOCTPOEHUS M300paKeHUH B IJIOCKOM 3epKaje U coOuparomei
JIMH3E;

IPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW KHU3HM I 00eCTIeYeHNsT O€301IaCHOCTH TP OOpAIeHHH C
npubopaMu U TEXHMUYECKUMM YCTPOMCTBAMM, COXPAaHEHHs 3/10pOBbS U COOJIONEHHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKaIOIIEH Cpee;

OCYILECTBIIATh MOMCK MHPOpMaLuu (hu3ndeckoro conaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMyHpysl MMOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIPENENIeHUs] JOCTOBEPHOCTH IOy4EeHHON
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3allaHUil  HAayYHO-TIOMYJSIPHYIO JINTEPATypy
(bu3nuecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUsl MHPOpPMAIMM HU3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO COJEpKaHMs, MyOIUYHO MPEACTABIATh PEe3yJbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JICATEIIFHOCTH, TPH JTOM T'PaMOTHO HCIIOJB30BaTh
U3yUYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONMPOBOKIATh BHICTYIUIEHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmmuectBo yacos DnexTpoHHBIE (ITUPPOBEIC)
n/m Beero|| KourposbHbie [TpakTuuecKue obpazoBaTenbHbIE PECypCEI
paboThl paboThl
Pa3nen 1. ®usuka u eé poJib B IO3HAHMHU OKPY:KAKIIETr0o MUpa
1.1 ||®usuka - HayKa 0 IPUPOJIE 2 bubnuorexa [HOK
https://m.edsoo.ru/7f416194
1.2 || Puzndueckre BEIMIUHBI 2 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
1.3 ||[EcTrecTBEeHHOHAYYHBII METO] TO3HAHUS 2 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f416194
|I/IT0r0 110 pa3feny H 6 H
|Pa3)1eJ1 2. IleppoHaya/ibHBIE CBeICHHS 0 CTPOCHHH BellecTBA
2.1 ||Ctpoenue BeniecTBa 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
2.2 ||IBmkeHHE M B3aMMOJIEHCTBHUE YACTHUI] BEIIECTBA 2 1 bubmuotexa [JOK
https://m.edsoo.ru/7f416194
2.3 ||ArperaTHble COCTOSIHUS BELIECTBA 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
|I/ITOro 10 pasaeiy H 5 H
|Pa3zle.11 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl
3.1 |[MexaHudeckoe JBHKEHUE 3 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
3.2 ||Muepuus, macca, MIOTHOCTh 4 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f416194
3.3 ||Cwna. Bunsr cun 14 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no paszaeny H 21 H
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Ne HaumenoBanue pa3fenoB ¥ TeM MPOrpaMMBI KomnnuectBo yacos OnexTpoHHbIE (IIUPPOBLIC)
n/n Bcero| KonrtposnbHbIe [IpakTHyecKue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
|Pa311e.11 4. JlaBjieHHe TBEPABIX TeJl, ;KMAKOCTel U ra3oB
4.1 |daBnenue. I[lepenaua napieHus: TBEPAbIMHA TEJIaMHU, 3 bu6nmoreka [IOK
KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 ||laBneHue KUIKOCTH 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 ||AT™Moc(epHOE 1aBIICHHE 6 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194
4.4 ||leiicTBUE KUAKOCTH U raza Ha MOrpyKEHHOE B HUX 7 1 3 bubmuorexa [JOK
TEJO https://m.edsoo.ru/7f416194
|I/IT0r0 110 pasjeny H 21 H
|Pa3)1eJ1 S. PaGoTa ¥ MOIIHOCTB. DHEPIHUs
5.1 |[PabGoTra 1 MOIIHOCTH 3 1 bubmmorexa [JOK
https://m.edsoo.ru/7f416194
5.2 |IIpocTeie MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.3 |MexaHuueckasi 3Heprus 4 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
|I/ITOro 10 pasjeny H 12 H
|Pe3epBH06 BpeEMsl H 3 H H H
|OBILIEE KOJJMYECTBO YACOB ITO IIPOTPAMME || 68 | 3 | 12 [
8 KUIACC
Ne HaumeHnoBanwue pa3fenoB U TeéM MPOrpaMMBbI KonnuecTBo yacos DnexTpoHHbIE (ITUPPOBLIE)
n/m Beero|| KouTposbHbIe [IpakTuuecKue obpazoBaTenbHBIC PeCypehl
paboThI paboThI

Pa3gen 1. TensioBbIe IBJICHUSA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

No HaumeHnoBanue pa3aenoB v TeM IpOrpaMMBbl KonnuecTBo yacos ‘ DnexTpoHHbIe (IIUPPOBLIE)
n/m Bcero| KonTponbHble I[IpakTHyeckue obpasoBaTesibHbIe PECYPChI
paboThI paboThI
1.1 ||CrpoeHue u cBOICTBa BElLIECTBA 7 bubnmoreka [JOK
https://m.edsoo.ru/7t4181ce
1.2 ||TemnoBble nmporecchbl 21 1 5 bubmmorexa [IOK
https://m.edsoo.ru/7t4181ce
|I/ITOro 10 paszeny H 28 H
|Pa311e.11 2. DyleKTpUYeCKHEe U MATHUTHBIE SIBJICHUS
2.1 ||9nexTpuyeckue 3apsiibl. 3apsyKEHHBIE TEJa U UX 7 1 bubnuorexa [JOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7t4181ce
2.2 |[ITocTOSTHHBIN PIEKTPUUYECKUMN TOK 20 1 7 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 |[MarsuTHBIC SIBJICHUS 6 1 1.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 || DnekTpoMarHuTHAas WHIYKIIHS 4 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
|I/IT0ro 0 pasaeny H 37 H
|Pe3epBHoe BpeMst H 3 H H H
IOBILIEE KOJIMYECTBO YACOB ITO IIPOTPAMME || 68 | 3 [ 14.5 [
9 KUIACC
Ne HaumeHnoBanwue pa3fenoB U TeéM MPOrpaMMBbl KomnmnuaecTBo yacos DnexTpoHHbIe (1M POBLIE) 00pa3oBaTENbHbIC
n/m Beero|| KonTponbhbie I[IpakTuueckue pecypceel
paboThI paboThI
Pa3nen 1. Mexanuveckue siBJIeHUSA
1.1 |MexaHH4ecKOe ABMIKEHHUE U CIIOCOOBI €T0 10 1 bu6nmoreka [JOK
OTIHICaHUS https://m.edsoo.ru/7f41a4a6
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No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos OnexTpoHHbIe (1M poBbIe) 00pa3oBaTebHbIC
n/m Bcero| KontponbHble I[IpakTHyeckue PeCYpCBI
paboThI paboThI
1.2 ||B3aumopeiicTBHe TEI 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7t41a4a6
1.3 |[3aKOHBI cOXpaHEHUSs 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7t41a4a6
|I/ITOro 10 paszeny H 40 H
|Pa311e.11 2. Mexann4eckue K0JIe0aHus M BOJHBI
2.1 |Mexanu4eckue KojaeOaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7t41a4a6
2.2 | MexaHn4yeckue BOJIHBL. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
|I/IT0r0 110 pasaeiy H 15 H

|Pa3zle.11 3. DJIeKTPOMATHUTHOE 10JI¢ ¥ JJICKTPOMATHUTHBIC BOJIHBI

3.1 ||DneKTpOMarHuTHOE IMOJIE€ U DIEKTPOMArHUTHBIE 6 2 bu6nuorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41a4a6

|I/IT0ro 10 pa3feny H 6 H

|Pa3zle.11 4. CBeTOBBIE IBJICHUS

4.1 ||3akoHBI pacpOCTpaHEHUs CBETA 6 2 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 ||JIuH3BI B ONITUYECKHUE TIPUOOPHI 6 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

4.3 |[PazmoskeHue 6eI0ro CBETa B CIIEKTP 3 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

|I/IToro 110 pa3jeny H 15 H

|Pa3zle.11 5. KBaHTOBBIC SIBJICHUSA
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No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos ‘ OnexTpoHHbIe (1M poBbIe) 00pa3oBaTebHbIC
n/m Bcero| KontponbHble I[IpakTHyeckue PeCYpCBI
paboThI paboThI
5.1 ||HUcnyckanue v MorioneHue cBeTa aToMOM 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7t41a4a6
5.2 ||CtpoeHue aToOMHOTO sipa 6 1 bubnmoreka [JOK
https://m.edsoo.ru/7t41a4a6
5.3 ||SlmepHble peakuu 7 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IT0r0 110 pasfeiy H 17 H
|Pa311e.11 6. IloBTOpHUTEILHO-0000 AU MOYJIb
6.1 |[IloBTopenue u o6o0IIeHHE COIepKaHUS Kypca 9 2 bubnuoreka [JOK
¢dusukm 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
|I/IT0r0 110 pasaeiy H 9 H
|OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 102 | 3 [ 27 [
MNOYPOUYHOE IINIAHUPOBAHUE
7 KJIACC
No Tema ypoka ‘ KonunuecTBo yacos
n/m Bcero| KontponbHbie [IpakTuueckue
paboThI paboThI

| |

|1 ||CDI/I3I/IK8. — HayKa 0 npupoje. SIBiIeHus mpupoIbl H

| |

|2 ”(DI/BI/I‘-ICCKI/IG SABJICHUSA H

| |

|3 ||q)I/I3I/I‘-ICCKI/Ie BCJIMYMHBI U UX U3BMCPCHUC H

—_ ] ] —_ ] —_

4 Ypok-uccienopanue "M3mMepenue TemnepaTypsl PHU MOMOIIH KUIKOCTHOTO TEPMOMETPA U JIaTUHKA

TEMIEPATYPHI"
|5 ”MCTO,[[BI HAY4YHOTO0 no3HaHus. Onucanue GU3NYECKuX SBJICHUN C MOMOIIBIO MOJIENIeH H 1 H H
6 Ypok-uccnenosanue "[IpoBepka runoTes3pl: 1aabHOCTh NOJIETA IAPUKA, TYIIIEHHOTO TOPU30HTANIBHO, 1 1

TeM OoJibIlie, YeM OOJIbIIe BHICOTA MycKa'
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Ne Tema ypoka ‘ KonngecTBo yacoB ‘
n/m Bcero|| KonTposbHble [IpakTuueckue
paboThI paboThI
|7 ||CTp0eHHe BeniecTBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOCHHUE BELLIECTBA H 1 H H ‘
|8 ||I[BI/I)K€HI/IC YaCTHI] BEECTBA H 1 H H ‘
|9 ||YpOK-I/ICCJ'IeI[0BaHI/Ie «OnbIThl 10 HAOJIIOAECHUIO TEMJIOBOTO PACIIUPEHUS Ta30B) H 1 H H 1 |
|10 ”AFpeFaTHBIe COCTOSIHHSI BEIIIECTBA H 1 H || |
11 ||OcobGeHHOCTH arperaTHbIX cocTostHUN Bobl. O000meHne no pasaeny «llepBoHadanbHbIE CBECHHS O 1
CTPOEHUU BELECTBA»
|12 ||MexaHquCKoe JBIDKEeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUIKEHUE H 1 H “ |
|13 ||CKOp0CTL. Enunuisr ckopoctu H 1 H || |
|14 ||K0HCTaTI/Ipy101uas{ KOHTpOJIbHast paboTa 3a 1 yeTBepTh H 1 H 1 || |
|15 ||Pacqu IIyTH U BPEMEHU JIBUKCHUS H 1 H H ‘
|16 ||I/IHepum{. Macca — Mepa MHHEPTHOCTH TeJl H 1 H H ’
|17 ”HJ‘IOTHOCTL BenlecTBa. Pacuer Macchel 1 00beMa Teja 1o ero MIOTHOCTH H 1 H H ’
|18 ||ﬂa6opaTopHa;I pabota «OnpeseneHue IIOTHOCTH TBEPJIOTO TENIay H 1 H “ 1 |
|19 ||PemeHHe 3aga4 no teMe "[ImoTHOCTE BemecTBa' H 1 H || |
|20 ||Cnna KaK XapaKkTepucTuka B3aumozeiictaus ten. Cuiia ynpyroctu. 3akoH ['yka H 1 H || |
21 |JIaGopaTtopHas pabora «/3yueHue 3aBUCUMOCTHU pacTsKeHus (edopMaliii) IpyKUHBI OT 1 1
IIPUIIOKEHHOM CHIIBD»

|22 ||[[HBJ1eHHe taroteHus. Cumna TsHKeCcTH H 1 H H ‘
|23 ”CBS[SB MEXIy CUJION TSKECTU M Maccou Tena. Bec Tena. Pemenue 3anay no reme "Cuna tsokectu” H 1 H H ‘
|24 ||C1/ma TSKECTU Ha ApYrux miaHerax. Gusndeckne XapakTEPUCTUKH IIJIAHET H 1 H H ‘
|25 ||I/13MepeHHe cui1. JIMuHaMOMETp H 1 H H ’
|26 ”KOHCTaTI/Ip}IIOIJ_Ia}I KOHTpOJIbHAs paboTa 3a 2 4eTBEPTh H 1 H 1 H ’
|27 ||Bec tena. HesecomocTs H 1 H H ’




Ne Tema ypoka ‘ KonngecTBo yacoB ‘
n/n Beero| KontponbHbie [IpakTHyecKue
paboThI paboThI
|28 ||CJ10>KeHHe JIBYX CHWJI, HAIIPaBJIEHHBIX 10 OJIHOM npsiMoil. PaBHOelcTBYIOIAs CHIT H 1 H H ‘
|29 ||PemeHHe 3aga4 1o teme "PaBHoxelicTByromas cun" H 1 H H ‘
|3O ||CHJIa TpeHus U €€ BUbl. TpeHue B NpUpoJIe U TEXHUKE H 1 H H |
31 |JIaboparopnas pabora «M3ydeHne 3aBUCMMOCTH CHJIbI TPEHMS CKOJILKEHUS OT CHJIBI JaBJICHUA U 1 1
XapaKTepa CONPUKACAIONINXCS TTOBEPXHOCTEN»
|32 ||PemeHHe 3aJa4 Ha ONpEACICHUE PABHOICHCTBYIOLICH CHIIBI H 1 H H ’
33 ||Pewenue 3ana4 no temam: «Bec tenay, «I'papudeckoe nzobpaxenne cum», «CHib», 1
«PaBHOIEHUCTBYIOIIAS CUI»

|34 ||I[aBneHI/Ie. CriocoObl YMEHBIIEHUS U YBEJTUUYECHUS JaBICHUS H 1 H H ’
|35 ||I[aBJIeHHe rasa. 3aBUCHMOCTb JIaBJICHHUs ra3a oT 00bEMa, TeMIepaTyphbl H 1 H H ’
|36 ||Hepez[aqa JaBJICHUs TBEPABIMH TEJIAMM, JKUAKOCTAMU U razamu. 3akoH Ilackans H 1 H “ |
|37 ”I[aBJ'IeHI/Ie B JKUJIKOCTHU M I'a3€, BbI3BAHHOE JNECHCTBUEM CHIIBI TSKECTH H 1 H “ |
|38 ||PemeHHe 3a1a4 1o teMme «JlaBaeHue B )KUAKOCTH U rase. 3akoH Ilackamsa» H 1 H || |
|39 ||Coo6u1a10nmecs[ COCYIBI H 1 H H ‘
|4O ||FunpaBaneCKm71 pecc H 1 H H ’
|41 ”MaHOMeTpLI. [TopiHeBo# XKUIKOCTHBIM HACOC H 1 H H ’
|42 ||ATMOC(bepa 3eMJIM ¥ IPUYMHBI €€ CYIeCTBOBAHUS H 1 H “ |
|43 ||Bec BO31yXa. ATMOC(EpHOE NaBIECHNE H 1 H H ‘
|44 ||I/13MepeHHe atMocdepHoro nasienus. OneIT Toppuderm H 1 H H ‘
|45 ||3aBI/ICI/IMOCTI> aTMoc(hepHOTro JaBJI€HUsS OT BBICOTHI HaJl YPOBHEM MOPSI H 1 H H ‘
|46 ||Bap0MeTp-aHep0H11. ATMoc(epHOEe NaBIeHUE Ha Pa3JIMYHBIX BHICOTAX H 1 H H ’
|47 ”PCH_ICHI/IC 3a1a4 1o Teme " AtmocdepHoe napaeHue” H 1 H H ’
|48 ||I[eI7ICTBI/Ie JKMJIKOCTH Y Ta3a Ha NOTPYKEHHOE B HUX TeN0. APXMMEOBA CHJIa H 1 H H ’




Ne Tema ypoka ‘ KonngecTBo yacoB ‘
n/m Bcero|| KonTposbHble [IpakTuueckue
paboThI paboThI
|49 ”KOHCTaTI/Ip}/IOH.IaSI KOHTpPOJIbHAs paboTa 3a 3 4eTBepTh H 1 H 1 H ‘
50 |JlabGopaTopnas pabota «OrnpeaeiieHre BhITaIKUBAIONIEH CHITBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE 1 1
B KHJIKOCTB)
51 |JlabopaTopHnas pabota o teme «/cciemoBanrue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa 1 1
MOTPYXEHHOU B )KHUJIKOCTh YaCTH TeJa
|52 ”HJ‘IaBaHI/Ie TEN H 1 H ||
53 |JlabopaTopHnas pabota "KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKH U OINpeIesiCHre 1 1
€€ rpy3onoabEMHOCTH "
54 |[Pemenue 3agau o remMam: «llnaBanue cynoB. Bo3ayxomnaBanue», «JlaBienre TBEpIbIX TeE, 1
KUJIKOCTEN U Ta30B)
|55 ||MexaHquCKaﬂ pabora H 1 H H ’
|56 ”MOI_I_IHOCTL. Eunuie MomHoCcTH H 1 H H ’
|57 ||YPOK—I/ICCJ'IG,Z[0B2[HI/IC "Pacuér MOIHOCTH, pa3BUBAEMOI MpU MOAbEME 10 JeCTHULE" H 1 H “ 1 |
|58 ||I/ITOr0Ba;1 KOHTpOJIbHast paboTa H 1 H 1 || |
|59 ”HpOCTI)IG MexaHu3Mbl. Peryar. PaBHOBEcHe CHIT Ha pblyare H 1 H || |
60 |[Peruaru B TexHuke, ObITY U ipupoze. JlaboparopHas padora «lccnenoBanue ycioBuii paBHOBeCHUs 1 0.5
pbIyara»
|61 ||PemeHHe 3a/1a4 10 TeMe «Y CJIOBUSI PABHOBECHS phlUara H 1 H “ |
62 |Koaddumnuent monesnoro aeicteust mexanusma. Jlaboparopuas padora «M3mepenne KIIJl maknonnou| 1 0.5
MIJIOCKOCTH
|63 ||PemeHHe 3aga4 no teme "Pabota, momiHocTs, KIT" H 1 H H ’
|64 ||MexaHI/IquKa;1 sHeprus. Kunernueckas v moTeHUMaNbHas YHEPTUs H 1 H H ‘
|65 ||3aK0H COXpaHEHMs MEXaHWYECKOW SHEPIUH H 1 H H ‘




No Tema ypoka KonnuectBo yacon
n/m Bcero|| KonTposbHble [IpakTuueckue
paboThI paboThI
66 ||[YpOK-3KCIEPUMEHT IO TeME "DKCIEPUMEHTAILHOE OIIPEICIICHNE N3MEHEHNSI KHHETUYECKOU U 1 1
NOTEHIMAILHON YHEPTUH IPU CKaThIBAHUHM TeJla 110 HAKJIIOHHOW IIIOCKOCTH"

|67 ”KOHCTaTI/IPYIOH.IaSI KOHTpOJIbHAast paboTa 3a 4 4eTBEepTh» H 1 H 1 || |
|68 ||I/IT0r0Boe HIOBTOPEHHE H 1 H H ‘
|OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 || 5 | 12 |
8 KVIACC

Ne Tema ypoka ‘ Konnyectso yacos ‘ Hara

n/m Bcero| Konrponensie | Ilpaktuueckme || H3YICHHA

paboThl paboThI

”OCHOBHI)IG ITOJIOKCHHUA MOJIGKy.H?IpHO-KHHGTPI‘IGCKOfI TCOPHU U UX ONBITHBIC ITOATBCPIKICHUA H

|

1

|2 ”Macca Y pa3Mep aTOMOB U MOJIEKYJI H 1 H H H ‘
|3 ”MOI[GJ‘II/I TBEPIOT0, KUJKOTO M ra3000pa3HOro COCTOSIHUI BEIIECTBA H 1 H H H ‘
4 |OObsACHEHUE CBOUCTB TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSHUM BEIlECTBAa HA OCHOBE 1

ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
|5 HKpHCTaﬂnI/meCKne 1 amop(HbIE TeNa H 1 H H H ‘
|6 HCMaqHBaHI/Ie U KanWUIIpHOCTh. [10BEpXHOCTHOE HATSKEHHE H 1 H H H ‘
|7 ”TenJIOBoe pacIIupPEHKE U CXKATHE H 1 H H H ‘
|8 HTeMnepaTypa. CBs13b TEMIIEPATYPBI CO CKOPOCTHIO TEILIOBOTO JBMKEHHS YACTHI] H 1 H H H ‘
|9 ”BHyTpeHHmI sHeprusa. CriocoObl N3MEHEHHsI BHYTPEHHEH SHEPruu H 1 H H H ‘
|10 ”BI/IJII)I TEIJIONEepeIaun H 1 H H H ‘
11 | Ypok-koudepennus "[IpakTuueckoe NCIOIB30BaHUE TETJIOBBIX CBOMCTB BEIIECTB U 1 1

MaTepHaJIoB B IEJISIX dHEprocoepeskeHus "
|12 ”YpaBHeHHe TerIoBoro 6anaxca. TermiooOMeH U TEeIIoBoe paBHOBECHE H 1 H H H ‘
|13 ”KOHCTaTI/Ipy}omas[ KOHTpOJIbHas paboTa 3a 1 4yeTBepTh H 1 H 1 H H ‘




Ne Tema ypoka ‘ KonnyectBo yacos ‘ Hara
n/m Bcero| Konrtponenbsie | Ilpaxtuueckme || A3YTCHAA
paboThI paboThI

|14 ”KonnquTBo TEIIOTHL. Y AelIbHAS TEINIOEMKOCTD H 1 H H H ‘
15 |JlaGopaTopnas pabota "HcciaenoBaHue sIBJISHUS TEIJIOOOMEHA MTPU CMEIIMBAHUN XOJIOTHON 1 1

U ropsiueit Bojbl"
16 |JlaGopatopnas paborta "HcciaenoBaHue siBICHUS TEIJI000MEHA TPU CMEIIIMBAHUHU XOJI0IHON 1 1

Y ropsiueit Boabl"
17 ||Pacyer kosm4ecTBa TEIUIOThI, HEOOXOIMMOTIO /ISl HArpeBaHMsI TeJIa U BBIAEISIEMOT0 UM IIPU 1

OXJIAXKICHUU
|18 ”Ha6opaTopHa;I pabota "Onpeznenenue y1elbHOM TEIIOEMKOCTH BEeCTBa" H 1 H H 1 H ’
|19 HSHeprI/m TOILIMBA. Y IeJIbHAS TEIUIOTa CrOPAHUS H 1 H H “ |
|2O ”HJ‘IaBJ‘IeHI/IC U OTBEPJICBaHUE KPUCTAIUIMUECKUX TeJI. Y IeJIbHAs TEIUI0Ta IJIaBJICHUS H 1 H H “ |
|21 Hﬂa6opaTopHasl pabota "Onpenenenne yAensHON TEMIOTHI IUIABJICHUS Ibaa" H 1 H H 1 || |
|22 HHap006pazoBaHHe u KoHeHcanys. Mcnapenne H 1 H H H ‘
23 |Kunenue. Y nenpHas Teraora napooOpa3oBaHus U KOHJAEHCAIUU. 3aBUCUMOCTh TeMIiepaTypsl| |

KUTIEHHSI OT aTMOC(HEPHOTO JaBJICHHS
24 ||Bnaxxnocts Bo3ayxa. JJaboparopnas padota "OnpeeneHne OTHOCUTETHFHOM BIaKHOCTH 1 1

BO3/TyXa"
|25 ”PemeHHe 3a/1a4 Ha ONPEEIICHUE BIAKHOCTH BO3IyXa H 1 H H “ |
|26 ”KOHCT&TI/IpyIOIJ_Ia}I KOHTpOJIbHast paboTa 3a 2 4eTBepTh H 1 H 1 H || |
27 |[[Ipunummsl paboThl TerioBbix aBurareneil. [laposas TypOuHa. /[Burarens BHyTpeHHETO 1

CrOpaHHus
|28 ”KHI[ TEIUIOBOTO JABUraTesis. TerioBble JBUTaTeI U 3alllUTa OKPYKatolel Cpeibl H 1 H H H ’
|29 ”3a1<0H COXPaHEHHUs U NPEBPAIIECHNS YHEPTUU B TEIJIOBBIX MPOLIECCAX H 1 H H H ‘
|30 ”KOHCTaTI/IpyIOIHaﬂ KOHTpOJIbHAas paboTa 3a 2 4eTBepTh H 1 H 1 H H ‘




Ne Tema ypoka KonnyectBo yacos ‘ Hara
n/n Bcero| Konrtponenbsie | Ilpaxtuueckme || A3YTCHAA
paboThI paboThI

31 |[HomroroBka K KOHTPOJIbHOU paboTe o Teme "TemoBele sBneHus. I3MeHeHne arperaTubix 1

COCTOSIHMM BenrecTBa"
|32 ”3JIeKTpI/ISaI_[I/I$I Ten. JIBa pojia SIEKTPUYECKUX 3apsIOoB “ 1 “ H || |
|33 HYPOK-I/ICCJIGZ[OBaHI/Ie "DnexTpHu3anys T€1 UHAYKIMEH U ITPU COTPUKOCHOBCHUH" H 1 H H 1 H ‘
|34 ”B3aHM0ﬂeﬁCTBI/Ie 3apsKEHHBIX Tell. 3akoH Kynona H 1 H H H ’
35 |DnexTpuyeckoe nose. HampspkeHHOCTH 3iekTpuyeckoro nods. [IpuHuun cynepno3uuuu 1

DIIEKTPUYECKHUX MOJIEN
|36 ”HOCI/ITGJII/I DICKTPUYECKHX 3aps0B. DneMeHTapHbli 3apsaa. CTtpoenue atoma H 1 H H H ‘
|37 ”HpOBOl[HI/IKI/I U IUBJIEKTPUKU. 3aKOH COXPaHEHUS DJIEKTPUUECKOro 3apsaa H 1 H H H ’
|38 HPemeHI/Ie 3aJa4 Ha IPUMEHEHHE CBOMCTB AJIEKTPUUYECKHX 3apsJIOB H 1 H H H ’
|39 HSneKTqueCKHﬁ TOK, YCJIOBUS €r0 CyIECTBOBaHMs. VICTOUHUKH IEKTPUYECKOTO TOKA H 1 H H “ |
|4O HI[efICTBI/I;I 3JIEKTPUYECKOTO TOKA H 1 H H || |
|41 HYpOK-I/ICCJ'IGIIOBaHI/Ie "JleificTBHE 3IEKTPUUYECKOTO MOl HA TPOBOJHUKYU M TUAJIEKTPUKH" H 1 H H 1 || |
|42 ”3neKTpI/IquKI/H71 TOK B METaJlIaX, KUIAKOCTAX M razax H 1 H H H ‘
|43 ”3neKTpI/IquKa${ LIETb U €€ COCTaBHBIC YaCTH H 1 H H H ’
|44 ”CI/IJ‘Ia toka. JlaboparopHas pabota "3mepeHne u peryiupoBaHie CHIIbI TOKa" H 1 H H 0.5 H ’
45 ||Onekrpuueckoe HanpsbkeHue. BonstMerp. JlaboparopHas padora "U3mepenue u 1 0.5

peryaupoBaHue HanpspKeHus "
|46 ”COI‘IpOTI/IBJ'IeHI/Ie IPOBOJHUKA. Y IENbHOE CONPOTHBIIEHHUE BELIECTBA H 1 H H H ’
47 ||JTaboparopHas paboTa "3aBUCUMOCTb 3JIEKTPUUYECKOT'O COMTPOTHBIICHHS IPOBOIHUKA OT €T0 1 1

JUTAHBI, TUTOIAIA MOMEPEYHOr0 CEYeHUs U MaTepuaia'
|48 ”KOHCTaTI/Ipy}omas[ KOHTpOJIbHAs paboTa 3a 3 4eTBepTh H 1 H 1 H H ‘
|49 ”3aBI/ICI/IMOCTI> CHJIBI TOKA OT HalpsbkeHus. 3akoH OMa 1715 yyacTKa IenH H 1 H H H ’




Ne Tema ypoka KonnyectBo yacos ‘ Hara
n/m Bcero| Konrtponenbsie | Ilpaxtuueckme || A3YTCHAA
paboThI paboThI

50 |[JTaGopaTtopHas pabora "McciaenoBanue 3aBUCUMOCTH CHIIBI TOKA, HUIYIIETO Yepe3 Pe3ucTop, 1 1

OT COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha pe3ucTtope”
|51 ”HOCJIGI[OBaTeJIBHOG U apaJlyIeJIbHOE COEMHEHHS IPOBOJIHUKOB “ 1 “ H ||
52 |JlaGopaTopHas pabota "[IpoBepka nmpaBuia CI0KEHHUS HAPSHKSHUH MPU MTOCIIEI0BATEILHOM 1 1

COCIMHEHUH JBYX PE€3UCTOPOB"
53 |JlaGopatopnas pabora "[IpoBepka mpaBuia Ui CHIIbI TOKa IPH MapaIeIbHOM COEJUHEHUU 1 1

pe3ucTopon"
|54 HPemeHI/Ie 3aJa4 Ha MpuMeHeHue 3akoHa OMa /1715 pa3IMyHOr0 CO€AMHEHUS! TPOBOIHUKOB H 1 H H H ’
|55 ”Pa60Ta Y MOUIIHOCTD 3JIEKTpUYECKOro Toka. 3akoH [xoynsa-Jlena H 1 H H “ |
|56 ”Ha6opaTopHa;I pabota "Onpenenenue pabOThl U MOUTHOCTHU 3JIEKTPUIECKOTO TOKA" H 1 H H 1 || |
|57 ”HTOFOBaH KOHTpOJIbHAs pabora H 1 H 1 H || |
58 |[DnexTpuueckue enu U NOTpeOUTENH dIEKTPUUECKoi 3Heprun B 6bITy. KopoTkoe 1

3aMbIKaHUE
59 |[HoaroroBka K KOHTPOJILHOW paboTe 1o TeMe "DIeKTpudeckue 3apsiibl. 3apsuKeHHbIE Tena U 1

ux B3auMojieicTBUs. [10CTOSTHHBIN 2JIEKTPUUECKHI TOK"
|6O ”HOCTOHHHHG MarHuThl, UX B3aUMOIEHCTBUE H 1 H H H ’
|61 HYpOK—I/IccneL[OBaHI/Ie "N3ydyeHne nosel NoCTOSIHHBIX MArHUTOB" H 1 H H 1 “ |
|62 ”MaFHI/ITHOG nosie. MarHuTHoe nosie 3eMJIM U €ro 3HaYeHHUe JUIsl )KU3HU Ha 3eMile H 1 H H || |
|63 ”OHBIT Opcrena. MarHuTHOE NOJIE ANEKTPUUECKOro TOKa MarHuTHOE 1oJIe KaTyIIKH ¢ TOKOM H 1 H H H ‘
64 |[IIpumeHeHue >eKTpOMarHUTOB B TexHUKe. JlabopaTropHas padota "M3yuenue aeicTBus 1 0.5

MarHUTHOTO TOJIs1 HA TPOBOAHMK C TOKOM"
|65 ”KOHCT&TI/IPYIOIJ.I&H KOHTpOJIbHast paboTa 3a 4 yeTBepTh" H 1 H 1 H H ‘
66 ||[DmeKkTpoaBUTaTENh MOCTOSTHHOTO TOKA. VCroap30BaHre 3TIEKTPOIBUTATENEH B TEXHHUYECKUX 1

yCTpOMCTBax U Ha TpaHcnopre. JlabopaTopHas padora "KoHcTpynpoBaHue U U3ydeHUE

pabOoThI AIEKTPOABUraTENS "




Ne Tema ypoka ‘ KonnyectBo yacos ‘ Hara
n/n Bcero| Konrtponenbsie | Ilpaxtuueckme || A3YTCHAA
paboThI paboThI
|67 ‘OHBITLI ®apazest. 3aK0oH IEKTpOMarHuTHON uHAyKuuu. [Ipasuio Jlenna H 1 H H H ‘
68 | DnexTporeneparop. CriocoObl MOMyUYeHHsI JIEKTPUUECKOW SHEPTHH. DJIEKTPOCTAHIIUH Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 6 | 15.5 | |
9 KVIACC
Ne Tema ypoka ‘ KosmgecTBo yacoB ‘ Hara
n/n Beero|| KourtposnbHbie [MpakTnueckue | H3YHCHUA
paboThI paboThI
|1 ”MexaHqucxoe JBIKEHHE. MaTepuabHast TOUKa H 1 H H H |
|2 ”CI/ICTeMa orcyeTra. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKECHUS H 1 H H H |
|3 ”PaBHOMepﬂoe MIPSIMOJIMHEMHOE JIBUKECHHE H 1 H H H ‘
|4 ”HepaBHOMepﬁoe npsIMOJTMHEHOE NIBHKeHHE. CpelHssl © MTHOBEHHAsI CKOPOCTh H 1 H H H ’
|5 ”Hp;IMOJII/IHeﬁHoe PaBHOYCKOPEHHOE JABUKEHUE. Y CKOPEHUE H 1 H H H ’
|6 ”CKOpOCTB IPSIMOJIMHEHHOT0 paBHOYCKOPEHHOTO JBIKeHMs. [ paduk ckopocTH H 1 H H H |
7 JlaGopatopHas pabota "OnpezneneHne yCKOpPEeHUs Teja pU paBHOYCKOPEHHOM JABIKEHHH || 1 1
110 HAaKJIOHHOM IJIOCKOCTH"
|8 ”CBO60,Z[HO€ nagenue ten. Oneltel ['anunes H 1 H H H ’
9 PaBHOMepHOE 1BHkKeHME 0 OKpyxkHOCTH. [lepuon u yacrora oOpamenus. Jluneitnas u 1
yIJI0Basi CKOPOCTU
|10 ”HCHTpOCTpeMI/ITeJ'IBHOC YCKOpEHHE H 1 H H H ’
|1 1 ”HepBLIﬁ 3akoH Hprorona. Bexrop cuibl H 1 H H H ’
|12 ”BTopoﬁ 3akoH HproToHa. PaBHOEHCTBYIOIAS CcUjla H 1 H H H ’
|13 ”TpeTHﬁ 3akoH Herorona. Cynepno3uuus cui H 1 H H H ‘
|14 ”PemeHHe 3a/1a4 Ha IpUMeHeHne 3aKk0HOB HproTOHa H 1 H H H ‘




Ne Tema ypoka ‘ KonngecTBo yacoB ‘ Jara
n/m Bcero| KonrtposbHbie [IpakTyeckue | A3YICHHA
paboThI paboThI

|15 HCHJIa ynpyroctu. 3akoH I'yka H 1 H H H ‘
|16 ”PemeHHe 3aja4 110 Teme «Cuiia ynpyrocTu» H 1 H H H ‘
|17 ”Ha6opaTopHa;I pabota «OnpeaeseHne KeCTKOCTH MPY>KUHBDY H 1 H H 1 H |
|18 ”CI/IJ‘Ia TPEHUs H 1 H H H |
|19 ”PemeHHe 3a1a4 1o Teme «Cuiia TpeHus H 1 H H H |
|20 ”KOHCTaTI/Iponmas{ KOHTpOJIbHast paboTa 3a 1 4eTBepTh H 1 H 1 H H ‘
|21 Hﬂa6opaTopHaﬂ paborta "Onpenencare ko3 uimenTa TpeHus CKOIbKeHUs" H 1 H H 1 H ’
|22 ”PemeHI/Ie 3ana4 1o teme "3akonsl Herorona. Cuna ynpyroctu. Cuna tpenus” H 1 H H H ’
|23 ”CI/IJ‘Ia TSOKECTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOAHOTO MaACHUS H 1 H H H |
|24 ”KOHCT&TI/IpYIOIJ_Ia}I KOHTpOJIbHas paboTa 3a 2 4eTBEepPTh H 1 H 1 H H |
25 ||Ypok-koHdepenuus "/[BuxkeHue Tel1 BOKPYT TpaBUTAMOHHOTO 1eHTpa (ConHeuHas 1 1

cuctema). ['amaktuku"
|26 ”PCH_ICHI/IC 3aaa4 1o teme "Cuiia TSKeCTU U 3aKOH BCEMUPHOTO TATOTEeHUs" H 1 H H H |
|27 ”HepBaﬂ KOCMHUYECKasi CKopocTb. HeBecoMOCTh M neperpys3ku H 1 H H H |
28 |[PaBHOBecue maTepuanbHONW ToOUuku. AOGCOMIOTHO TBEPAOE Tenno. PaBHoBecue TBEpHoro Tenal| 1

C 3aKPEIUIEHHON OCBIO BpalllCHUS
|29 ”MOMeHT cunsl. LleHTp TsKecTH H 1 H H H |
|30 ”PemeHHe 3a1a4 o teme "MomeHT cuibl. LenTtp Tsokectu" H 1 H H H ‘
31 |[I[loaroToBka K KOHTPOJIBLHOU padoTe 1Mo Teme "MexaHnuecKoe JBUKEHHUE. 1

B3aumopeiictue Ten"
32 ||Mmmynbc Tena. UmMnynbsc cuiibl. 3aKOH COXpaHEHMSI UMITYJIbCA. YTIPYTOE U HEYIIPYTroe 1

B3aMMOJIeiiCcTBHE
|33 HPemeHHe 3a7a4 1o TeMe "3aKOH COXpaHEeHUs! UMITyJibca" H 1 H H H ’
|34 ”YpOK-KOHq)epeHuHﬂ "PeakTHBHOE ABM)KEHUE B IPUPOJIE U TEXHUKE" H 1 H H 1 H ’




Ne Tema ypoka ‘ KonngecTBo yacoB ‘ Hara
n/n Bcero| KonrtposbHbie [IpakTyeckue | A3YICHHA
paboThI paboThI

|35 HMexaHquCKaﬂ paboTa U MOIHOCTb H 1 H H H ‘
|36 ”Pa60Ta CHUJIBI TSIKECTU, CUJIBI YIIPYTOCTH U CUJIBI TPEHUS H 1 H H H ‘
37 |[JTaboparopnas padota «OnpeneneHue paboThl CUIIbI TPEHUS TP PABHOMEPHOM 1 1

JBUKEHHUH TeJa 110 TOPU30HTAIbHON TOBEPXHOCTH
|38 ”CBSBI) sHepruu u padotsl. [loTeHmanpHas SHEPTHs H 1 H H H ‘
|39 ”KI/IHeTI/ItIeCKa;I sHeprus. Teopema 0 KHHETUYECKON SHEPIUH H 1 H H H ‘
|4O ”3a1<0H COXPAHEHUS DHEPTUU B MEXAHUKE H 1 H H H ‘
|41 ”Ha6opaTopHa;I pabora «l3ydyeHue 3akOHa COXpaHCHUSI SHEPT U H 1 H H 1 H ‘
|42 ”KOJIG621T€JIBHO€ JIBUKEHHUE U €r0 XapaKTEPUCTUKU H 1 H H H ‘
|43 ”3aTyxaIOHII/I€ Kojiebanus. BoiHyk1eHHbIe Konebanus. Pezonanc H 1 H H H ‘
|44 ”MaTeMaTquCKI/H‘/'I Y NIPY’KWHHBIA MasTHUKH H 1 H H H ‘
45 | Ypok-uccienoBanue «3aBUCUMOCTb IIepro/ia KojaeOaHUH OT )KECTKOCTU MPYKUHBI U 1 1

Macchl Tpy3a»
|46 ”HpeBpameHHe SHEPTUU NMPU MEXAHUYECKUX KOJIEOAHUAX H 1 H H H ‘
|47 ”KOHCTaTI/Ipyfom;a;[ KOHTpOJIbHAs paboTa 3a 3 4eTBepTh H 1 H 1 H H ‘
48 |JIaGoparopHas pabota «OnpesieneHne 4acToThl ¥ epuoia KoJieOaHui NpyKMHHOTO 1 1

MasiTHUKa»
49 |JlabopaTopHas pabota «I[IpoBepka HE3aBUCUMOCTH Mepuoja KoiedaHuii rpysa, 1 1

IIOJIBELIEHHOT'O K HUTH, OT MacChl Ipy3a»
50 |[Mexanuueckue BosHbI. CBOWCTBAa MEXAaHUUYECKUX BOJIH. [Ipo10sIbHBIE M TTOTIEpEUHBIE 1

BOJIHBI
|51 ”YpOK-KOHq)epeHuHﬂ "MexaHn4ecKue BOJIHBI B TBEPAOM Tene. CeliCMUYECKUE BOIHbI" H 1 H H 1 H ’
|52 ”3By1<. PacnipocTpanenue u oTpaxeHue 3ByKa H 1 H H H ’
|53 HYPOK-I/ICCJ'IG,Z[OBaHI/IC "HabmroieHne 3aBUCMOCTH BBICOTHI 3BYKa OT YacTOTHI" H 1 H H 1 H ‘




Ne Tema ypoka ‘ KonngecTBo yacoB ‘ Jara
n/n Bcero| KonrtposbHbie [IpakTyeckue | A3YICHHA
paboThI paboThI
|54 ”FpOMKOCTL 3BYKa U BbICOTA TOHA. AKYCTUYECKUI PE30HAHC H 1 H H H
|55 HYpOK-KOHq}epeHHI/IH "VapTpa3Byk U HH(PPa3BYK B MPUPOJIE U TEXHUKE" H 1 H H 1 H
56 |[IToarotoBka K KOHTPOJIBHOU padoTe 1o TemMe "3aKOHbI COXpaHeHHUs. MeXaHnueCcKue 1
KoJie0aHuUs U BOJHBI"
|57 ”3JIeKTp0MarHHTHoe 1oJie. DIEKTPOMarHUTHbIE BOJIHbI H 1 H H H
|58 ”CBOIZCTBa JJIEKTPOMArHUTHBIX BOJIH H 1 H H H
59 |[Vpok-koHdepenmus "[llkana 3eKTpoOMarHuTHBIX BOJIH. Mcnosib3oBanue 1 1
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBsI3H"
60 |([Vpok-uccnenoanue "M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO 1 1
MOOMIBHOTO TeledoHa"
|61 ”PGHIGHI/IG 3a/1a4 Ha ONpEeNIEHUE YaCTOThI M JUIMHBI JIEKTPOMAarHUTHON BOJIHBI H 1 H H H
|62 H3neKTp0MarHHTHa$I npupoza ceera. CKkopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA H 1 H H H
|63 ”I/ICTOqHHKI/I cgeta. [IpsmonuneiiHoe pacnipocTpaHeHue cBera. 3atmeHust Connua u JIyHbsl H 1 H H H
64 ||3akoH oTpakeHHs cBeTa. 3epkaiia. PemeHue 3aa4 Ha NPUMEHEHHNE 3aKOHA OTPAKEHUS 1
cBeTa
|65 ”HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOH MPENOMIICHHS CBETA H 1 H H H
66 |[lonHoe BHYTpeHHEE OTpakeHHe cBeTa. Vcrnonb30BaHUE MOTHOTO BHYTPEHHETO 1
OTpaXKEHUs B ONTHYECKUX CBETOBOAAX
67 |[JTaboparopnas padota "MccnenqoBanre 3aBUCUMOCTH yIJIa MPEJIOMIICHUS] CBETOBOTO JIyda 1 1
OT yIJja NaJeHus Ha rpaHule "Bo3ayX-cTekiao""
68 |[Ypok-koH(pepenus "VMcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHUsS: CBETOBOIBI, 1 1
ONTHUKOBOJIOKOHHAS CBS3b"
|69 ”HHHSBI. OnTHueckast cusa JUH3bI H 1 H H H
|7O ”HOCTpoeHHe N300paKeHUH B JIMH3aX H 1 H H H




Ne Tema ypoka KonngecTBo yacoB ‘ Jara
n/m Bcero| KonrtposbHbie [IpakTyeckue | A3YICHHA
paboThI paboThI

71 |Jlaboparopras pabota "Omnpeneneane HOKyCHOTO PacCTOSHUS U ONTUYCCKON CHITBI 1 1

cobuparomeii TuH3b1"
|72 ”YpOK-KOH(pepeHuH;I "OnTuyeckue JMH30BbIe TPUOOpH" H 1 H H 1 H |
|73 ”FJIEB KaK ONTHYECKask CHCTEMA. 3pEHHE H 1 H H H ‘
|74 ”YpOK-KOH(bepeHuH;{ "leextol 3penus. Kak coxpanuts 3peHue” H 1 H H 1 H ’
75 |[Pa3noxxenue Gesnoro ceera B crieKTp. OnbiTel HptoToOHA. CliojkeHHe CeKTpalbHbIX 1

uBeToB. Jlucnepcust cBera
76 |Jlaboparoprast paboTa "OMBITHI IO PA3JIOKECHHUIO OEIOT0 CBETa B CIIEKTP U BOCIIPUSATHIO 1 1

[[BETA IPEIMETOB NPU UX HAOJIIOJCHUH Yepe3 LIBETOBbIC (PHIIBTPHI"
77 || Ypok-npakTukyMm "BoiHOBBIE CBOWCTBA CBETA: AUCIIEPCHs], UHTEpPEpeHIus U 1 1

mudpakus'”
|78 ”OHHTH Pesepdopaa u nmaneTapHas MOZIENb aToMa H 1 H H H ’
|79 ”HOCTyJ'IaTLI bopa. Monens aroma bopa H 1 H H H |
|80 ”I/ICHyCKaHI/Ie U TIOTJIONIeHHE cBeTa aToMoM. KBaHThI. JInHENaTbie crieKTphl H 1 H H H |
|81 ”YpOK-HpaKTI/IKyM "HaburoieHre CeKTpoB UCITyCKaHUs" H 1 H H 1 H |
|82 ”PazmoaKTnBHOCTL U €€ BUALI H 1 H H H ‘
|83 HCTpoeHHe aToMHOTro sifpa. HykionHas Mozens H 1 H H H ’
|84 ”Pa,Z[I/IOElKTI/IBHLIe npespaienus. Mzoronsl H 1 H H H ’
|85 ”I/ITOFOBaSI KOHTpOJIbHAast paboTa H 1 H 1 H H ’
|86 ”PemeHHe 3a1a4 o teme: "PanuoakTrBHbIE peBpaieHus" H 1 H H H ‘
|87 ”HepI/IOJI noJrypacrazaa H 1 H H H ‘
|88 ”YpOK-KOH(bepeHuHﬂ "PannoakTUBHBIC U3TYYEHUS B IPUPOJIE, MEAUITMHE, TEXHUKE" H 1 H H 1 H ‘
|89 H}InepHHe peaknuu. 3aKOHbI COXPAaHEHUs 3apsI0BOT0 U MaCCOBOTO YHCEI H 1 H H H ’
|9O ”CBHepmﬂ CBSI3M aTOMHBIX si7iep. CBsA3b MacChl U DHEPIUHU H 1 H H H ’




Ne Tema ypoka ‘ KonngecTBo yacoB ‘ Hara
n/m Bcero| KonrtposbHbie [IpakTyeckue | A3YICHHA
paboThI paboThI

|91 ”PemeHHe 3aj1a4 o teme "Snepueie peakun" H 1 H H H
|92 ”PeaKI_[I/II/I cuHTe3a U aenenus anep. Mcrounuku suepruu ConHua v 3831 H 1 H H H
93 |[Ypok-koHbpepenius "SAnepHas sHepreTuka. [{efdcTBUS pauoaKTUBHBIX U3Ty4YEeHUN Ha 1 1

YKUBbIE OpraHU3MbI"
|94 ”HOBTOpeHI/Ie, 06001menue. JlaboparopHsle paboTsl 110 Kypey "B3aumoneiictsue ten" H 1 H H 1 H
95 |IloBTOopenue, o6o0IeHue. Perienne pacueTHbIX U KaUeCTBEHHBIX 3ajiay 110 TeMe 1

"TemnoBbie Mporecch”
96 |lloBTOpenue, o0oOIIeHNE. PenieHne pacyeTHBIX B KaueCTBEHHBIX 3a1a4 1o Teme "KI1J] 1

TEIJIOBBIX ABUrareieci"
|97 ”HO,I[FOTOBKa K KOHTPOJIbHOU pabote. Pemenue 3amau H 1 H H H
|98 ”KOHCTaTI/Ipy}OHIaﬂ KOHTpOJIbHAas paboTa 3a 4 4eTBepTh H 1 H 1 H H
99 |[loBTOpenue, 0600IIeHUE. Perienne pacueTHhIX U KaueCTBEHHBIX 3a1a4 o Teme "KIT/] 1

IJIEKTPOYCTaHOBOK"
|100 ”HOBTOpeHI/Ie, o6o61menue. JlaboparopHslie paboThl 110 Kypcey "CBeToBbIE SIBICHUS" H 1 H H 1 H
101 |IIoBTOpenue, o6061menne. Pabota ¢ Tekctamu no Teme "3aKoHbI COXpaHEHUs B 1

MEXaHHUKe"
|102 ”I/ITOFOBOC IIOBTOPEHUE H 1 H H H
IOBIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 5 | 27 |




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®usuka, 7 xnace/ [lepeimkun .M., UBanoB A.U., AxunonepHoe o01ectBo «M3maTenbeTBo
«IIpocsemenue»

» ®usuka, 8 knacce/ [lepeimkun .M., UBanoB A.U., AxunonepHoe o01ectBo «M3maTenbeTBo
«Ipocsemenue»

» ®uswka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., MBanos A.U., [TerpoBa M.A.,
Axkmmoneproe obmiectBo «M3narenbctBo «IIpocBemienne»

» dusuka, § knacc/ benara B.B., Jlomauenkos U.A., [TaneOpaties F0.A., Akunonepaoe
obmectBo «M3natenscTBO «lIpocBemienue»

» dusuka, 9 knacc/ ,benara B.B., Jlomauenkos U.A., [TaneOpaties FO.A. AxkunonepHoe

obuiectBo «M3narenscTBO «lIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



		2023-11-07T17:34:14+0200
	Ерохин
	Я являюсь автором этого документа




