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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJE€HA Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWU K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHbix B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIenmu TmpernojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepxanue mporpamMMmbl 1o (U3MKE HAMpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTH OOYYaIOLIMXCSl U OpraHU3alMI0 U3y4eHUs (PU3UKU Ha JESITeIbHOCTHOMN
ocHOBe. B mporpamme mo (Qu3HKE YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO TIpeaMeTa B
peasninzauuu tpeboBanuit ®I'OC OOO Kk mIaHHPYEeMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yinpraTaM OOy4deHHUs, a TaKK€ MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX
MPEeAMETOB HAa YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs.

[IporpamMma mo ¢u3MKe ycTaHaBIMBAET paclpejesieHHue yueOHOro MaTepuaia Mo rojam
oOydenuss (o Kiaccam), TpeajgaraeT MPUMEPHYIO TOCIIEI0BATEILHOCTh HM3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C 1€JIbI0 OKa3aHUsI METOIUYECKON MOMOIIU YIUTEIIO
B CO3JJaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEIMETY.

@®u3znKa SBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHbIX Y4eOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SBJICHUN, M3y4aeMbIX XUMHEH,
ouosorueil, actpoHoMuend U Qusndeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJsiee siCHble 00paslbl MPUMEHEHUS Hay4HOro MeToja
MO3HAHUS, TO €CTh CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a/1a4d (U3UYECKOr0 00pa3oBaHUs B CTPYKType oOIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOW TIPaMOTHOCTM M HHTEpeca K HayKe Yy
00yJaronuxcs.

WN3yuenne ¢usukn Ha 0a30BOM YpOBHE MPENINOJaracT OBJAJACHUE CIEAYIOIINMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

e HAay4YHO OOBSCHSTH SIBJICHMUS,

e OILIGHUBAThH U MOHUMATh 0COOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HMHTEPIPETUPOBATH JAAHHBIC U UCIOJIH30BaTh HAay4HbIE OKA3aTENIbCTBA YIS MOJYyYCHUS
BBIBOJIOB.

Henu wm3yueHuss QU3MKU HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsl OMNpEIENICHbI B
Konuenuun npenogaBanust yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenneM Kosernn MunncreperBa npocsemienusi Poccuiickoit denepanuun
(mpotokon ot 3 mexadps 2019 r. Ne [IK4BH).

e n3yyenust puzukn:

e MpuoOpeTeHHe HHTEPeca U CTPEMJICHHS 00YJarOIUXCs K HAYYHOMY U3YYEHUIO IPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTaBICHHM O HAy4HOM MeETOJie¢ TO3HaHug U  (HOPMUPOBAHUE
HCCIEA0BATENIBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KAaK pe3ylbTaTa M3Y4eHHUs OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opMupOBaHUE TMPEACTaBICHUN O posu (PU3MKHU IS PA3BUTHUS JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE TPEJICTABICHUN O BO3MOXHBIX cdepax Oyaymeld mpodeccuoHaIbHOM’
NEeSITEeNLHOCTH, CBSI3aHHOM ¢ (PM3WKOM, MOJATOTOBKA K JAJbHEUIIEMY OOYUEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre STUX Leled mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00ecreunBaeTCsl pelIeHHEeM CIEAYIOMINX 3a1a4:

e MpuOOpEeTeHHEe 3HAHUU O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e MpHOOpETeHHWE YMEHUH ONUCHIBAaTH W OOBACHATH  (PU3MUYECKHE SBICHUA C
WCIIOJIb30BAHMEM TTOTyYCHHBIX 3HAHUMH;

e OCBOGHHE METOJOB pCLICHUA NPOCTEUIINX pPACYETHBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIeNeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOIIONATh MPUPOJHBIC SIBICHHUS U BHITIOIHATH OIBITHI, Ja0OpaTOpHbIE
paboOTBl M DKCIIEPHUMEHTAIBHBIE MCCIECOBAHUS C HCHOJIB30BAHUEM H3MEPHTEIBHBIX
npubOpoB;

e OcCBOeHHE MpHUEMOB pPabOTHI ¢ HH(pOpMaIMend (GU3MUECKOTO COICpKAHUS, BKIIOYAS
WHPOPMAIIMI0O O COBPEMEHHBIX MJOCTIDKEHHSX (U3MKH, aHAIW3 W KPUTHUYECKOE
OILICHUBaHHE WHPOPMALINH;

e 3HAKOMCTBO €O cepamu mpo(HeCcCHOHATLHON JACSITeTLHOCTH, CBI3aHHBIMU ¢ (U3HKOU,
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTIKEHHSIX (H3UIECKON HAYKH.

Ha wmsyuenne ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHS
oTBOoUTCS 238 "wacoB: B 7 Kiracce — 68 yacoB (2 yaca B HeJlelt0), B 8 kinacce — 68 gacoB (2 Jaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (usuke nepeyeHb J1adopaTopHbIX padbOT U ONBITOB HOCUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTENb JIelaeT BBIOOp MpoBeneHus JabopaTOpHbIX padoT u
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOCHHOCTENW 00yUdaroluXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, TIPeAJIaraeMbIX B paMKaX OCHOBHOTO rOCyJapCTBEHHOI'O 3K3aMEHa 10 (PU3HKE.

COILEP KXAHUE OBYUYEHUA

7 KJIIACC

Pa3znen 1. ®usuka v €€ posib B MO3HAHUM OKPY:KAIOLIEro MUPA.

®usuka — Hayka o mpupoje. AieHust npupoapl. OU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnveckue BenmuuuHbL. M3mepenune Qusndyeckux BenuuuH. Dusmyeckue mTpHOOPHI
[TorpenHocTs 3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKH H3y4yaroT Ipupony. EcTecTBeHHOHAy4YHBIN
METOJ TMO3HAHUS: HAOIIOJEHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
OKCIEPUMEHT [0 TPOBEPKE TuUNoTe3, 0O0bsicHeHHe HalmogaeMoro spiaeHus. OmnucaHue
(bu3NYECKUX SABJICHUN C IOMOIIbIO MOJIENIEH.

Jemoncmpayuu.
1. MexaHnuyeckue, TeIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SBIICHUS.
2. dusuueckue MpuOOPHI U MpOLEAYpa MPSIMBIX MU3MEPEHHH aHaJIOrOBBIM M LU(POBBIM
pudopoM.
Jlabopamopnuie pabomel u onvimel.

1. Onpenenenue LEHbI JeIEHUS LIKAIbl U3MEPUTEIBHOTO Mproopa.

2. H3mepeHwne pacCTOSTHUM.

3. U3mepenue o0bEMa )XUIKOCTH U TBEPJIOTO TeJa.

4. OrmpeneneHue pa3MepoB MaJbIX TEIl.

5. U3mepenue Temmeparypsl MpH IOMOIIM >KMIKOCTHOTO TEPMOMETpa M JaTdMKa
TEMIIEpaTyphbI.

6. IIpoBeneHue wuccienoOBaHUS 10 MPOBEPKE TUIOTE3bl: JATbHOCTh MNOJETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIIe, YeM OOJIbIIE BHICOTA MyCKa.
Pasnean 2. I[lepBoHayanbHbIe CBeJleHUSI O CTPOCHNH BelleCcTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3mepbl. ONbITH, JI0Ka3bIBAIOILINE
JIMCKPETHOE CTPOEHHUE BEIIECTBA.
JIBwxkenne uyactuil BeuiecTBa. CBsS3b CKOPOCTH JIBHIKEHHMSI YacTHI[ C TEMIEPATYypOH.
BbpoynoBckoe naBmwkenue, nuddysus. BiaumosaeiicTBue YacTHIl BEUIECTBA: NPUTSIKEHHE U
OTTAJIKUBAHHE.



ArperaTHble COCTOSIHMSI  BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpucTayuinueckux) Teia. B3aumocBs3b MeXIy CBONCTBaMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYSIpHBIM cTpoeHHeM. OCcOOEHHOCTH arperatHblX COCTOSHHUN
BO/JIBI.

Jemoncmpayuu.
1. HaGmroneHnne OpOyHOBCKOTO JBMKEHHUSL.
2. Hab6mronenue nuddys3un.
3. Habnronenue sBICHMA, OOBSICHSIOIIUXCS MPUTSHKECHUEM WIH OTTAIKHBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopusie padbomot u onvimel.
1. Omenka quamerpa aToMa METOJIOM PsIIOB (C UCToJIb30BaHUEM (hoToTpadmii).
2. OnbITHI 10 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS Ia30B.
3. OmBITHI M0 OOHAPYKEHUIO JCHCTBHSI CHIT MOJICKYIISIPHOTO TTPUTSIKCHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe JBUKeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBM)KEHHH. Pacuér myTu u BpeMEeHU JBUKEHUSI.

SlBnenne wHepuMH. 3aKOH HMHEpUUU. B3anmoaeicTBHe Tel Kak NpUYMHA W3MEHEHHUS
CKOPOCTH JIBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlmoTHocTh BemiecTBa. CBA3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYI B €TUHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3aumojeurcTBust Ten. Cuiia ynpyrocth W 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpa. SIBleHME TATOTEeHUs U cuja Tshkectu. Cuuia
TSUKECTH Ha JApyrux IutaHerax. Bec tema. HeecomocTs. CrnokeHMe Cuil, HaIllpaBJICHHBIX IO
oaHOM mpsiMoi. PaBHozelcTByromas cuil. Cuiia TpeHusi. TpeHHue CKOJIbKEHUSI U TPEHUE MOKOSL.
TpeHue B mpupoJie U TEXHUKE.

Jemoncmpayuu.
Habnmonenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenue ckOpoCTH MPSMOIUHEHHOTO JBUKCHHUS.
Habmronenue siBjeHMs] HHEPIUH.
Habmtonenue n3MeHeHus CKOpOCTH NP B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.
CrnoxeHue cuil, HallpaBJEHHBIX 110 OJTHON IIPSIMOM.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO MABIDKEHHUS (IIapUKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).
2. OmpegeneHue cpefHell CKOPOCTH CKOJBXKEHHsS OpycKa WJIM HIapuKa IO HaKIOHHON
MJIOCKOCTH.
3. Ompeznenenue MIOTHOCTH TBEPIOTO TENA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHus (IedopMainuu) MpPYKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUs CKOJBKEHHS OT Beca Tena U
XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX TeJl, :KUIAKOCTEN U ra3oB.

Hasnenue. CiocoObl YMEHBIICHUS U YBEIUUYEHUS AaBiieHus. [laBienue ra3za. 3aBUCUMOCTb
JaBJIeHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckmii  mapagokc. CooOmiarommuecs cocynsl. | mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emuin u atMocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3AYIIHON
obomoukn 3emmn. OmnbiT Toppuuermmu. M3mepenune atmocdepHOro naBieHHsS. 3aBHCUMOCTH

ogakrwnE



aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpuboper anst u3MepeHus
aTMOC(EepHOTO TaBICHHUS.

JleficTBHE KMIKOCTU U Ta3a Ha MOTPY:KEHHOE B HUX Tello. BriTankuparomas (apxumMe0Ba)

cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

Jemoncmpayuu.

ogakrwdpE

~

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHus )KUIKOCTBIO U Fa30M.

Cooblmarommecs: CoCy/pl.

I'mppasinnueckuii npecc.

[IposiBnenue nelicTBUs aTMOC(HEPHOTO TABICHMUSL.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA NOTPYKEHHON YacCTH Tesa U TUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIbI BECY BBITECHEHHOU KUJKOCTH.

VYcnoBue 1aBaHMs TEN: IUIABAaHUE WIM IIOTPYKEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJIA U KUIAKOCTH.

Jlabopamopuovie pabomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJAE OT 00bEMa MOTPYKEHHOU B KHUIKOCTH
JacTU Teja.

OnpeneneHre BBITAIKABAIONIICH CUJIbI, JIEWCTBYIONIEM HA TeJO, NOTPYKEHHOE B
JKUJIKOCTD.

ITIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIOIIEH HA TEJIO B KHIKOCTH,
OT MAaccCHI Tela.

OnbIThl, JTEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHJIbI, JIEUCTBYIONIEH Ha
TEJI0 B XHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KHUJAKOCTh YaCTU TeJa U OT IJIOTHOCTH
JKUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKM M OIpEACeHUuEe e€
TPy30MOABEMHOCTH.

Pa3znesn 5. Pabora 1 MOIIHOCTB. JHEPrus.
Mexanuveckast pabota. MOIIIHOCTS.
[IpocThie MeXaHU3MBI: pbIYar, OJI0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS phIyara.

[IpuMeHeHne mpaBuiIa paBHOBECHS phidara K OJoKy. «3o0sioToe mpaBuiio» mexaHuku. KITJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexaandeckas OHCPIus. Kunernueckas u IMOTCHIMAJIbHAA SHCPIrus. HpeBpameHHe OJHOI'O

BHJa MEXaHUYeCKOM OHEPIruu B ﬂpyFOﬁ. 3aKoH COXpaHCHUA SHEPIUHU B MEXAHUKCE.

1.

1.

wmn

Hemoncmpauyuu.

[Ipumepbl MPOCTHIX MEXaHHU3MOB.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenue pabOThl CHJIBI  TPEHUS TMPU PABHOMEPHOM JIBIDKEHUH Tejla IO
TOPU30HTAJIBHON TIOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS pblyara.

N3mepenne KII/l HaKIIOHHOM TJIOCKOCTH.

N3yyenue 3aKk0Ha COXPAHEHHUS MEXAHUYECKOM SHEPTUHU.



8 KJIACC
1. IlepBoHayajbHBIE CBeIeHUS 0 CTPOCHNH BemecTBa (6 1)

PasButre B3rs110B Ha cTpoeHue BemecTBa. Mosekyibl. [IBUKeHne MOJIEKYI.
Huddysus. Bzaumoneiicreue monekyn.CmaunBanue. Kanumsipasie siBiaenus. CTpoeHHE Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

OcnosHas yenb —(hopMUpOBaHKE 3HAHUI O CTPOCHUU BEIIECTBA, O pa3Mepax MOJIEKYI U
XapakTepe IBMKECHUS U B3aUMOICHCTBUI MOJIEKYII.

1. Mexanuveckue CBOIiCTBA )KMIAKOCTEll, ra30B U TBepAbIX TeJa (12 u)

JlaBnenue TBepAbIX Teu. JlaBiaeHue ra3a, ero 3aBUCUMOCTh OT TEMIIEpATyphl U 00beMa
raza. [lepenaua naBnenus razamu u xuakoctaMu. 3akoH Ilackans./[aBieHue )KUIKOCTH HA JHO U
cTeHkH cocyna.CooOmaronmecs cocyapl. 3aKOH COOOIAIOIIUXCS COCYAO0B I OJHOPOTHON
KUJKOCTH. 3aKOH COOOIIAIOIIUXCS COCYIOB TSl pa3HOPOHBIX KUJIKOCTEH. Y CTPOMCTBO U
MPUHIMI JSHCTBUS THAPaBINYEeCKON MaIHbL. ATMOocdepHoe naBienue. OnbiT Toppuuennu.
3axon Apxumena.Kpucraminyeckue u amopousie Tena.Jlepopmanus. Yopyras u rmactuyeckas
nedopmarust. Bunsr neopmanuii.

OcHnognas yenv — cHOpMHUPOBATh y YUALIUXCA MIPEACTABICHUS O TOM, YTO 3HAHUS O
CTPOEHHUH BEIECTBA MO3BOJISAIOT OOBICHUTH U B PsJIE€ CIy4yaeB MpecKa3aTh CBOWCTBA, B TOM
qHclie MEXaHUYeCKHe, )KUKOCTEH, Ta30B U TBEP/BIX Tell, a TAKXKEe YMEHUS IPUMEHSATH 3TU
3HAHUS K 0OBSACHEHUIO N3Y4aeMbIX CBOICTB.

2. TemnoBble siBjaeHus (12 4)

TemnoBoe nBmwxkeHue. TemnoBoe paBHOBecue. TeMneparypa Kak mapameTp COCTOSTHUS
cucteMbl. BHyTpeHHsst 2Heprus. CrocoObl U3MEHEHHUsT BHYTPEHHEH dHepruu. T enionpoBoTHOCTb.
Kongekuus. Mznydyenune.KonnuecTBo TEMIOTHL. Y IeibHas TEIIOEMKOCTh BEIIECTBA. Y pABHEHHUE
TEIIOBOro OanaHca. Y ienbHas TerioTa CropaHus TOIUTUBA. Y IeIbHas TeIJIoTa CropaHus
TOIUIMBA.

OcHogHas yenb — MO3HAKOMUTH YYaIlUXCS C TEIUIOBBIMU siBIeHUAMU. [loHsTHS
(TeroBoe IBMXKEHUE, TEINIOBOE PaBHOBECHE, TEMIIEpaTypa, BHYTPEHHSIA SHEPTUsl, KOJTUYECTBO
TEIUIOTHI), KOTOPBIE AOJDKHBI ObITh CHOPMHUPOBAHBI Y YUAIIUXCS, 3aTEM HCIOIb3YIOTCS MPU
M3Y4YE€HUU TE€MBI arperaTHble IpeBpallleHrs BEIIECTB U TEIJIOBbIE CBOMCTBA Ia30B, KUIAKOCTEH U
TBEPAbIX TE.

3. H3MeHeHHe arperaTHbIX COCTOSTHHI BemecTBa (6 1)

[1naBneHue u oTBEpAECBaHNE KpUCTALTNYECKUX BemiecTB. OObsICHEHHE Mpoliecca
IIJIABJICHUS C TOYKH 3PEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEILIECTBA. Y IesIbHAas
TerioTa 1uiaBienus. Micnapenue u KoHeHcanus. 3aBUCUMOCTb CKOPOCTH UCIIAPEHUs OT poaa
AKUJKOCTH, TUIOLIAJM €€ IOBEPXHOCTU U TeMIiepaTypsl. HachleHHbIM nap. 3aBUCUMOCTh
JABJICHUS U TUIOTHOCTH HACBIIIEHHOTO Mapa oT Temneparypsl. Henaceimenusii nap. Kunenue.

VY aenpHas TemIoTa mapooOpazoBaHus. DHEPTeTUYECKHE MPEBPAILIEHHUS B TIPOLIECCE KUTICHUSL.
VY aenpHas TemioTa napoodpazoBaHus (KOHIECHCAINH ). Bl1a)KHOCTh BO3IyXa.

OcHogHas yenb — NPOJOIKUTH POPMHUPOBAHUE 3HAHUN O TEIUIOBBIX SBICHUSAX U

(dhopMHUpOBaHKE 3HAHUN O KOJTUYECTBEHHBIX 3aKOHOMEPHOCTSIX arperaTHhIX MpeBpaICHHI.

4. TemnyoBble CBOICTBA ra3oB, ;KMIKOCTel U TBepAbIX TeJ (4 4)

CBsi3b MEX 1y IapaMeTpaMu COCTOsIHUSA ra3a. [IpumeHeHune ra3oB. 3aBUCUMOCTD AABJICHUS Ta3a
JTAHHOW MAacChl OT 00beMa MpH MOCTOSIHHOM TeMIieparype. ['paduk morydeHHOM 3aBUCIMOCTH.
OOBbsicHEeHNE 3aBHCUMOCTH Ha OCHOBE MOJICKYJISIPHO-KHHETHUECKON TEOPHH CTPOCHUS
BEIECTBA. 3aBUCUMOCTh 00beMa ra3a JaHHOM MacChl OT €r0 TEMIEPATyPHI MIPH MOCTOSTHHOM
nasnenuu. ['paduk mporecca. OObsICHEHUE 3aBUCUMOCTH 00beMa raza JaHHON Macchl OT €ro
TEMIIEpaTypbl HA OCHOBE MOJIEKYJIAPHO-KMHETUYECKON TEOPUHU CTPOCHHUS BEILIECTBA.
3aBUCHMOCTb JIaBIICHUS Ta3a TAHHOW MacChl OT TEMIIEPATYPhI MPU IOCTOSIHHOM 00beMe.



I'padux momxyuenHoi 3aBucumoct. OOBSICHEHNE MPoLIecca Ha OCHOBE MOJICKYJISIPHO-
KMHETUYECKON TEOPUU CTPOCHUS BEILECTBA. [Ipumenenue ra3os B rexHuke. [IpuHumn
paboTHI TEIUIOBBIX BUTATENEH. J{BUrarens BHyTpeHHero cropanus. [laposas TypOuna.
TennoBble ABUTATENN M OXpaHa OKpyxaromieit cpeabl. Koaddumuent noiae3sHoro AeicTBus
(KITJ) TerioBoro nBuraress. XoJoAWIbHbIE MAIMHBL. J[BUTaTEe) b BHYTPEHHETO CTOPAHUS:
YCTPOMCTBO, MPUHLIMN ACUCTBUSA, TpuMeHeHue u ero KITJI.

OcnosHas yenb — COOPMHUPOBATH Y YUALTHXCS 3HAHUS O TETUIOBBIX CBOMCTBAX ra3os,
AKUAKOCTEH U TBEP/BIX TEJ U MPEACTABICHUS O TOM, YTO 3TU CBOMCTBA MOTYT ObITh OOBSICHEHBI
Ha OCHOBE MOJIEKYJISIPHO-KHUHETUYECKON TEOPUN CTPOCHMS BEIIECTBA.

5. DuekTpuueckue siBjaeHus (6 1)

DneKTpuyuecKuit 3apsj. DIEKTPUUYECKOe B3aUMOJEUCTBHE. DIEKTPUUECKUN 3aps]l KakK
¢dbu3uveckas BenmuuuHa. EquHMIa 37eKTpudecKoro 3apsaa. BzaumoaeiicTBue 0 THOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TeNl. DJIEKTPOCKOI U 31ekTpoMeTp. CtpoeHue atoMa JlenuMocTb
AJIEKTPUYECKOTO 3apsiia. DNEKTPOH — YacTHUIla, UMEIoLIasi HAUMEHbIINHN 3JIEKTPUUECKUN 3apsil.
3apsn u Macca anekTpoHa. CTpoeHne atoMa. ATOMHOE sJIpO, IPOTOH, HEUTPOH, MOJIOKUTENbHbIN
U OTpULATENbHBIN HOH. Mojenu npocreinmnx atoMoB.IToHsITHE 00 AIIEKTPUUECKOM MOJIE.
[IpoBOAHMKH M AMDIEKTPUKHU.DJIEKTpUUecKas cuia. HanpsskeHHOCTh 3J€KTPUYECKOTO OIS,
Enunnia HanpspKeHHOCTH U €€ YCIIOBHOE 0003HaueHue. DHEeprusl 3JeKTPUUecKoro nost. Jlunumn
HaMpPsKEHHOCTH JIEKTPUYECKOTO MoJIs. MoAenbHBIN XapakTep JUHUN HANPSKEHHOCTH.
[IpuMeps! JIMHAN HANIPSHKEHHOCTH MPOCTENIINX AIEKTPUIECKUX MOJIEH.

OcHosnas yenvb —cHOPMUPOBATH Y YUAIIMXCS MPECTABICHUS 00 0COOCHHOCTSX
ANIEKTPUYECKOTO B3aUMOICHCTBUS, JJIEKTPHUUECKOM 3apsiie U JIEKTPUUECKOM I0JI€.

6. Daexkrpuueckuii Tok (14 4)

Onektpuyeckuil Tok. Mictounnku Toka. [IpeBpanienue pa3inyHbIX BUJOB SHEPTUU B
HCTOYHHUKAX TOKA B AJIEKTpUYECKYI0. ["abBaHHUECKHE JIEMEHTHI U aKKyMyIsTopbl*. JleficTBus
AIEKTPUUECKOTO TOKa. [[puMeHeHne nelcTBUI lIeKTpUUecKoro Toka. [IpuHuun neictBus
rajqbBaHOMeETpa. DNEKTPUYECKAs LEMb.

COopKa AIIeKTPUUECKOH e, DJIEKTPUIECKas 11eMb U €€ OCHOBHBIC SJIEMEHTHI.
YcnoBHbele 0003HaueHUs, MpUMEHsieMbIe Ha cxeMax. Hampasnienue snexkrpudeckoro toka.Cuna
Toka. Enununel cuisl Toka. [Ipubop id n3mMepeHus CHIbl TOKa. DJIEKTPUUECKOE HAMPSKEHHE.
Boabstmetp.ConpoTHBiieHHE TPOBOAHUKA. Y CIIOBHOE 0003HAUCHUE U €IUHUIA COITPOTUBIICHHUSL.
[Ipupona 3neKTpUIecKOro CONpOTUBIEHUA. Y AEIBHOE CONIPOTUBIIEHUE ITPOBOIHUKA.
3aBUCUMOCTb COIIPOTUBIICHUS IPOBOJHHUKA OT €r0 YAEIBHOTO CONMPOTHUBIICHUS, IJTUHBI
MIPOBOJIHHUKA U TUIOLIAJM €ro MONEPEYHOro ceueHus. Peoctarsl. Y CTpoiCTBO NOJI3YHKOBOTO
peocrtara u 0003HauUEHHUE ero Ha cxeMe.3aBUCUMOCTh CHJIBI TOKA OT COIIPOTUBIICHUS Y4acTKa
LIETH NIPU IOCTOSIHHOM HAIIPSIKEHUHU Ha 3TOM YYaCTKE M CHJIbl TOKA OT HAIPSDKEHUS HA y4acTKe
LIETIH [TPU IOCTOSIHHOM CONpOTUBIIeHNHU. 3akoH Oma juist yuactka uenu.llocnenosarensnoe
COEIMHEHHUE MPOBOAHUKOB. CHila TOKa, HAIIPSHKEHUE U COMPOTUBIICHHUE B 1IENU M HA OTAEIbHBIX
€€ yJacTKax IIpH Noclie0BaTelbHOM coequHeHun.l lapannenbHoe coequHeHrne mpoBOIHUKOB.
Cuna Toka, HalpsHKEHUE U CONPOTUBIIEHUE B 1IENU M HA OTJENbHBIX €€ ydacTKax Mpu
NapajuIeIbHOM COEAMHEHUH ITPOBOJHUKOB. MOIIHOCTD 2JIEKTPUUYECKOTO TOKA. Y CIIOBHOE
0003HaueHNE U eIMHUIIA MOITHOCTH. MOIIHOCTh HEKOTOPHIX HCTOUHUKOB U OTpeOHUTENeH
Toka.PaboTa snekTpudeckoro Toka. 3akoH [xoyns-Jlenua.

OcnosHas yenb —pacCMOTPETh MPUPOAY IEKTPHUUECKOTO TOKa; CPOPMUPOBATH Y
yUYaIlIUXCsl MPEICTaBICHHSI 00 OCHOBHBIX JMIEKTPOAMHAMUYECKUX BETUYMHAX- CHIIE TOKa,
HanpsHKEeHUH, CONPOTUBIICHUH, pab0Te U MOIIHOCTHU 3JIEKTPUYECKOTO TOKA — M 3aBUCUMOCTSIX
MEK]ly STUMHU BEJIMUYMHAMHU.

7. DJeKkTpoMarHuTHbIe siBJieHus (7 4)

[TocrosiHHbie MaruuThl. HamaramunBaHue sxene3a B MAarHUTHOM 110Jie. MarHuTHbie
noJiroca. Bzaumogericteue MarauToB. MarautHoe noje. MarautHass uHaykuus. JInHuu
MAarHuTHOM MHAYKIMH. MaruutHoe noJie 3emiii. MarHuTHBIE MOJIIOCHI 3eMJI. MarHuTHbIe
Oypu. OnbIT Opcrena. B3auMocBsI3p MAarHUTHBIX TIOJIEH M IBUKYIITHXCS DIEKTPUIECKHIX 3aPSI0B.



MarnuTHO€ 10Jie TPOBOIHUKA C TOKOM, KaTylIKu ¢ TokoM. [IpaBuiio OypaBuuka. ['unoresa
Awmriepa./JleiicTBHEe MarHUTHOTO TOJISI HAa MTPOBOJIHUK € TOKOM. 3akoH Amrepa. [IpaBuiio neBoii
pyku. Dnekrpoasurateb. [ [pakTuueckoe npuMeHEHHUE IEKTPOABUTATENIeH MTOCTOSTHHOTO TOKa.
OcnosHas yenb —c(HOPMUPOBATD y yUAITUXCS TPEACTABICHUS 00 0COOEHHOCTSIX
AJIEKTPOMATrHUTHBIX B3aUMOICUCTBHIA, a TAK)KE MMO3HAKOMHTH YYaIUXCSl C HOBBIM
MaTepHATBLHBIM 00bEKTOM- MATHUTHBIM TIOJIEM.
8. O6odmarmee nosropenue (1 4)

9 KJIACC

1. 3akonbl MexaHuku (36 4)

MexaHnuveckoe ABUKEHUE U ero BUuabl. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENHHOCTh MEXaHUYECKOTO NBIKEeHUs. Tpaektopus. [IyTs. PaBHOMEepHOE
npsMoJIMHENHOE BIKeHHE. CKOPOCTh PAaBHOMEPHOTO MPSMOJIMHEHHOTO ABHUKEHUSI.
HepaBHoMepHOe nmpsimosnHeitHoe aBrkenne. CpeqHsis CKopocTh. PaBHOYCKOpEHHOE IBUKEHUE.
Yckopenue. Kunemarnueckue ypaBHEHUS TPSIMOJIMHEWHOTO ABUKEHHUS. J[BHKEHHE Tea Mo
OKPYXHOCTH C TIOCTOSIHHOM TI0 MOJTyJTt0 ckopocThio. [leproa u yactora oOpamienus. Jlnneinas
n yriaoBas ckopocTH. LleHTpocTpemuTenbHOe yckopeHne. B3aumopeiictBrue Ten Macca Tena.
N3Mepenne Macchl Tena npy MOMOIIM B3aUMOICUCTBUS. JIMHAMUYECKIE XapaKTEPUCTUKU
MEXaHH4eCKOro ABMKeHus. LlenTp Tsokectr. 3akonsl HeroToHa. [IpuHIIMN OTHOCUTENBHOCTH
lNanmnes. ['pannnbl npuMeHUMOCTH 3ak0HOB HbroToHa. Mmmynibe Tena. 3aMKHyTast cucteMa Tedl.
3aKOH COXpaHEHHS UMITylbca. PeakTBHOE NBM>KeHUE. PeakTHBHBIN JBUraresib. MexaHndeckas
pabota. MomHoCTh. [ToTeHIManpHas 1 KWHETHYECKast SJHEPTUsl. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUH.

2. Mexanuveckue Kojieoanusi 1 BOJHbI (10 1)

KonebarenpHoe nBmwkenue. ['apMoHnyeckoe kojaebanre. MareMaTH4eCKuii MasTHHK.
Konebanus rpy3a Ha npyxune. CBo6ogHbIe KosieOaHus. [IpeBpalienus S3Hepruu npu
KoJieOaTeIbHOM JIBIDKCHHH. 3aTyxaroniue Kojiebanus. Beiayxaennbie kojaebanus. Pezonanc.

PacnipocTpanenue kosebanuii B ynpyrux cpeaax. [IpogonpHbie ¥ OTIEpEeYHbIE BOJTHBI.
CBs13b MEXY JJIMHHOW BOJIHBI, CKOPOCTHIO BOJIHBI M YaCTOTOM KOJieOaHU. 3aKOH OTPayKEHUS
MEXaHUYECKHUX BOJIH.

3. DJIeKTPOMATHHTHBbIE K0JeOaHUus U BOJHBI (21 4)

SBnenue snekTpomMarHuTHOM UHAYKIMH. OnbiTel @apanes. MarHUTHBIN IOTOK.
Hanpasnenue nnaykimonHoro toka. Ilpasuno Jlenna. B3aumMocBsi3b 351€KTpUYECKOro U
MarHuTHOTO noJiel. ['eneparop nocrosstHHOro Toka. CaMomHAyKIMs. THAYKTUBHOCTD KaTYILKH.

Konpnencarop. Dnekrpuueckas eMKOCTh KoHAeHcaTopa. KonebaTenbHbli KOHTYP.
CBoOo1HBIE AIEKTpOMarHuTHhIE Kojiebanus. [IpeBpaienus sHepruu B KoyiedaTeIbHOM KOHTYpE.
[TepemennsIii anekTpudeckuii Tok. Tpancopmarop. [lepeaada aneKTpruUecKoi SHEPTUH.

DIEKTPOMarHUTHOE MOoJie. DHEPTUs JIEKTPOMArHUTHOTO MO, DIEKTPOMarHUTHbHIE
BOJIHBL. CKOPOCTh paciipoCTpaHEHUs ANEKTPOMArHUTHBIX BOJIH. Paguonepenaya u paguonpuem.
TeneBuaeHue.

DnekrpoMarHuTHas npupoja ceera. CkopocTs cBeta. Jucnepcus ceera. BomHoBbie
cBoiicTBa cBeTa. [lIkana 3JIeKTpOMarHuTHBIX BOJIH. BiIUsHUE DIEKTPOMAarHUTHBIX U3JIyYEeHUN HA
JKUBBIE OPTraHU3MBI.

4. DuaemeHTbI KBaHTOBOI Gu3uku (18 u)
Omnsit Pezepdopna. [Tnanerapuas monens aroma. CeKTphl UCITYCKAHUS U TIOTJIOIICHHUS.
CriekTpalibHbIN aHAU3.
SIBnenue paanoakTuBHOCTH. Anbda-, 6eTa- u ramma-u3nydenus. CoctaB aTOMHOTO Spa.
[IpoTon u HelTpoH. 3apsa sapa. MaccoBoe uncio. M3otonsl. PainoakTuBHbIEe IpeBpaieHusI.



[lepuoa nonypacnazga. SnepHoe B3auMoJeiCTBHE. DHEPIus CBSI3U sapa. SaepHble peakiuu.
Henenue saep ypana. Llennas peakuus. SAnepHslil peakTop.

buonoruueckoe aelicTBUE pailMOAKTUBHBIX U3IyY€HUN U UX IpUMeHeHne. CUeTunK
Iefirepa. [lo3umerpus. SlnepHas sHEpPreTHKA U TPOOIEMBI 3KOJIOTHUH.
5. Bceaennas (13 u)
Crpoenne u maciradbl BeeneHHoH. ['eonieHTprdecKkas ¥ relMoneHTpuIecKasi CHCTEMbI MUPA.
3aKoHBI ABIKEHUS 1aHeT. CTpOeHHE M MacIITaObl COTHEUHOW CHCTEMBL. Pa3mepsr ruranerT.
Cucrema 3emns-Jlyna. [IpunuBsl.
Buaumoe nuwxenue minaner, 38e31, Connna, Jlynsr. ®asel JIynsl. [Inanera 3emus. Jlyna-
€CTECTBEHHbIN CIyTHUK 3emiu. [lnaneTs! 3eMHoOM rpynnsl. [Inanersi-rurantsl. Mansie Tena
ConHEeYyHOU CUCTEMBI.
ConHeyHas cucTeMa- KOMIUIEKC TeJl, UMEIOLIUX 0011ee MpouCcXoxIeHne. MeTo bl
ACTPOHOMHUYECKUX UccienoBanuil. Pagnoreneckomnsl. CrieKTpaabHbIM aHaTN3 HEOECHBIX TEll.

IloBTOpeHue -6 yaca

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3uku Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHHUS HalpaBleHO Ha
JAOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa30BaTeJ'H)HI)IX PE3YyIbTAaTOB.

B pesynprare wu3ydeHus (u3MKM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUS Yy
oOyyaromerocst OyyT cOpMHUPOBAHBI CIEIYIONIUE TNIHOCTHBIC PE3YIbTATHI B YACTH:

e 1) maTpMoTHM4eCKOr0 BOCIIUTAHUS:

e —IPOSIBJICHHE HHTEpeca K UCTOPUHM M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOMN
(bu3UYeCKO HAYKH;

e —IIEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e —TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OOCYXIECHMHM OOIIECTBEHHO 3HAYMMBIX U
THUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3UKY;

e —O0CO3HaHHE BAKHOCTH MOPAJIbHO-ITHUYECKUX MPUHIIUIIOB B ICATEIBHOCTH YUEHOTO;

e 3)3CTeTH4eCKOro BOCIIMTAHUA:

e —BOCIPHUATHE OCTETHUYECKUX KauecTB (U3MUECKON Hayku: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e —OCO3HaHHE IEHHOCTH (PU3UUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT Ui, BayKHEHIIIEH COCTABISAIONIEH KyIbTYpPHI;

e —pa3BUTHE HAy4YHOH  IJ0OOO3HATENHHOCTH, HMHTEpeca K  HCCIEIOBATEebCKON
JEeSTENbHOCTH;

e 5) popmupoBaHusi KyJbTYPbl 310POBbS 1 IMOIUOHAJIBLHOI0 0JIATONIOJIYYHS:

e —OCO3HaHHE IEHHOCTH 0e30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTH TMpaBWJI O€30MacHOro TMOBEASHHUS Ha TPaHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM H TETIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

e —chopMHpPOBAHHOCTh HaBbIKa pe(reKkcHu, MpU3HAHWE CBOETrO MpaBa Ha OMIMOKY U
TaKOTO K€ MpaBa y JIpyroro 4elI0BeKa;

e 6) TPY10BOI0 BOCIIUTAHUS:

e —aKTMBHO€ YYacTH€ B pEHIEHWH NPAKTUUYECKUX 3a7a4 (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHm3aly, TOpoAa, Kpas) TEXHOJIOTUYECKOW |  COIHAIIbHOMN
HaMpPaBJICHHOCTH, TPEOYIOMIUX B TOM YHCTIE U (PH3HUECKUX 3HAHUIA;



e —HHTEpPEC K MPaAKTUICCKOMY H3y4eHUIO podeccuil, CBA3aHHBIX C (PU3UKOU;

e 7) 3K0J10rM4ecKOro BOCIIUTAHUS:

e —OpHEHTAlMs HAa MpUMEHEHHE (PU3MYECKMX 3HAHWM JUIS peIIeHHs 3a7a4 B OOJIACTH
OKpYKalOLEW Cpebl, IJIAHUPOBAHUS IMOCTYNIKOB U OLEHKU UX BO3MOYKHBIX MOCIEACTBHUI
JUISl OKPYKArOILEn CpeJibl;

e —OCO3HaHME IVI00ATBLHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U ITyTel UX PeLeHUs;

e 8) ajanTanyu K U3MEHSIIOIIMMCS YCJIOBHAM CONUAILHON U MPUPOIHOI CPebl:

e —TOTPEOHOCTh BO B3aWMOJCHCTBUM TIPU BBIOJHEHWW WCCIEIOBAHUNA U TPOEKTOB
(bu3n4ecKoi HaIIPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSIM JPYTHX;

e —IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATEIbHOCTb;

e —MOTpeOHOCTHh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIE (POPMYIMPOBATH UIACH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 00BEKTAX U SIBICHUSAX;

e —OcCO3HaHHe JIePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071acTH (PU3HKHY;

e —IUIAaHMPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

e —CTpPEMJIEHHME aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3M MPUPOJIBI, OOLIECTBA H

9KOHOMHWKH, B TOM YHCJIC C UCTIOJIh30BAaHUEM (PH3NICCKUX 3HAHHMIA,
e —OIICHKA CBOMX JICHCTBUU C Y4ETOM BIIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesymeraTe OCBOEHHS TpoTrpaMMbl 10 (HU3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocs OyayT cOpMHpPOBaHBI MeTaNpeaMeTHbIe Pe3yJbTaThl,
BKITIOYAIOIIME TIO3HABATEIbHBIC YHHBEpPCAIbHBIC y4eOHBIC JCHWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBYSI, PETYISITUBHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCcAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble JJornueckue neiicTBus:

e BBIBJIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH OOBEKTOB (SIBJICHUI);

e  YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KIACCH(PHUKAIINU, OCHOBAHHUS ISl 0000IICHUS 1
CpaBHEHWSI,

e BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B pacCMaTpUBAEMbIX (haKTaX, JAHHBIX U
HAOJTIOICHUSX, OTHOCSIIUXCS K (PU3UUCCKUM SIBIICHUSIM;

e BBISBJIATH TNPUYUHHO-CIICJACTBEHHBIC CBSI3M NPU HM3YyYCHUU (PHU3HUCCKUX SIBICHUH U
MPOIIECCOB, JeNaTh BBIBOJBI C HCIIOJB30BAHHEM JICAYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIJIBUT'aTh THIIOTE3bI O B3aUMOCBSI3SIX (PU3NYCCKUX BEIMUNH;

e  CaMOCTOSITENILHO BBIOMPATH CIOCOO perieHus yueOHol (u3nueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pELICHHs, BbIOOp HauboJiee MOIXOAANIETO C  Y4ETOM
CaMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBatebCKHe IeiiCTBUA.

e HCHOJIb30BATb BOIIPOCHI KaAK HCCJIEI0BATEIbCKUI HWHCTPYMCHT IIO3HAHUA;

e TIPOBOJAUTH IO CAMOCTOSTCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)H3H‘ICCKHﬁ
OKCIICPUMCHT, HeOO0JIbIIIOE HUCCICIOBAaHUC (1)I/ISI/I‘ICCKOFO SABJICHUS

e OLCHHMBATH Ha MNPUMCHHUMOCTb U JOCTOBCPHOCTH HH(bOpMaHHIO, MOJIYYCHHYIO B XOJ€
HCCIICAOBaHU UJIN SKCIICPUMCHTA,

e CaMOCTOATCIIBHO (bOpMyJ'IHpOBaTB 0606II_ICHI/I$I " BBIBOJBI 1O pE3YyJIbTaTaM HpOBCIIéHHOFO
Ha6J'IIO,I[eHI/I$I, OIlbITa, UCCIICAOBAHMU,



e IPOrHO3MPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3MUECKUX IMPOIECCOB, a TAKKe
BBIJIBUTaTh IIPEIIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora c undopmanueii:

e TPUMEHATH PA3IMYHBIE METOJbl, MHCTPYMEHTHI W 3alpoChl IPHU IOUCKE U OTOOpE
MH(OPMALIUY WITH JAHHBIX ¢ YIETOM MPEII0KEHHON yueOHOU (hU3MIecKol 3a1a4u;

e AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALUIO PaA3IUYHBIX
BHJIOB ¥ JOPM IPEACTABIICHUS;

e CaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMpeIcTaBiICHHUS WHHOPMALUU U
WJUTIOCTPUPOBATH pEIIa€Mble 3a/Jaud  HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOU
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JelCcTBHUSA:

e B XoJ¢ OOCYXIeHHMs ydeOHOTO MaTepHalia, pe3ylIbTaTOB JA0OPATOPHBIX pPadOT U
MPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJTaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HaIleJICHHBIE Ha PeIleHre 3a1a9u U MO Iep KaHne 0JIaroKenaTeIbHOCTH OOIICHNS,

[ COIIOCTABJIATL CBOM CYXIACHUA C CYXICHHUAMU JPYrux YYaCTHHUKOB Jualiora,
OOHapY)KHBaTh Pa3JININE U CXOACTBO TTO3UITHIA,

[ BbIpaXXaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

[ HY6J'H/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBIITOJTHECHHOT O (1)I/I3I/II-IGCKOFO OIIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

e TIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIAYAILHON pabOTHI IpH
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBbI;

e TMPUHHMATh IEIM COBMECTHOH JICATEIBHOCTH, OPTaHMW30BBIBATH JICHCTBUS 10 €&
JOCTIDKEHUIO: PaCIpeeNsaTh POJid, 00CYXJaTh MPOLECCHl M PE3YJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFO/ICH;

e BBINOJHATH CBOIO YacTh pPa0OTHI, JOCTHTash KAaueCTBEHHOTO pe3yJbTara IO CBOEMY
HATPABJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C JPYTHMH YICHAMH KOMaH/IbI;

e OIICHMBAThH KAUECTBO CBOETO BKJIAJA B OOIIMH MPOIYKT IO KPUTEPUSIM, CAMOCTOSTEIBHO
c(OpPMYIIMPOBAHHBIM Y4aCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YUeOHbIE 1eiCTBUS
Camoopranuszanmsi:

e  BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4€OHBIX CUTYyalUsAX, TPEOYIOIIUX Uil peUIeHUsS
(buzMuecKuX 3HAHHIH;

e OpPHUEHTHPOBATHCS B PANMMYHBIX MOAXOJaX MPUHATHS pelIeHUN (MHIUBUIYAIbHOE,
MPUHSTHE PEIICHUs B TPYIINe, IPUHITHE PELICHUI TPYIIOii);

e  CaMOCTOSITEJIbHO COCTABIISATH AQITOPUTM peuleHus (QU3MUECKOW 3aJaud WM IUIaHa
UCCIIEIOBAaHUSI C YUETOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeiaraeMble BapuaHThl peIeHUH;

e JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJJIEKT:
e JIaBaTbh a/ICKBATHYIO OLCHKY CUTYallUU WU NPCJiaraTh IJIaH eé N3MCHCHHUA,

e OOBACHATH NMPUUUHBI JOCTIDKEHUS (HEAOCTIKEHMS) PE3YJIbTAaTOB JIEATEIBbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;



e BHOCHTb KOPPEKTUBBI B JICATEILHOCTH (B TOM YHCIE B XOJ BBINOJHEHHS (DPU3NYECKOTO
WCCIICIOBAaHUSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIHUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEIH;

e OLICHUBATH COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAM;

e CTaBUTH Ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CHOpa WM JUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

e IpHW3HABaTh CBOE TPaBO Ha OMMOKY NpPU pEHICHWH (HU3MUECKUX 337a4 WIH B
YTBEPKJICHUSX HA HayYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy o0yueHus B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(HOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

e WCIOJB30BaTh TMOHATHS: (U3WYECKUE W XUMHUYECKHE SIBJICHUS, HaOJIOACHHE,
IKCIIEPUMEHT, MOJIENIb, TUIOTE3a, CIAWHUIBI (U3NYCCKUX BEJIMYUH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHUSA BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
NBUOKeHWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAsT cwia, jaedopmarms (yrnpyras, IIJIacTHYECKas), HEBECOMOCTb,
COOO0IIAOIINECS COCY/IbI;

e paznuyarh sBieHUS (MUQdy3us, TEMIOBOE IBIDKEHHWE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JBIDKCHUE, WHEPIUS, B3aUMOJICHCTBHE TEJI, PaBHOBECHE
TBEPBIX TEJI C 3aKPETUIEHHON OCHIO BpAIlCHHS, Tiepeada JaBICHUS TBEPIABIMU TellaMH,
KUAKOCTAMU U Ta3aMu, arMmochepHoe JaBiieHUE, IUIaBaHUWE TeJ, MPEeBPALICHUS
MEXaHUYECKOM 3HEPruu) MO OMHMCAHUIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHHUE M3YYEHHBIX (PU3MYECKHUX SIBJICHUM B OKPY)KAIOIIEM MUDE, B
TOM uHcie (QU3NYECKHe SBJICHUS B MPUPOJE: MPUMEPHl JIBUKEHHUS C Pa3TUYHBIMU
CKOPOCTAMHU B >KMBOW W HEXKHMBOW NpPUPOJE, ACUCTBUE CHJIbI TPEHUS B MPUPOAEC M
TEXHUKE, BIMSHHE aTMOC(EpPHOro [AaBlEHUS Ha KUBOW OpraHu3M, IUIaBaHUE pbIO,
pplUaru B TeJE€ YEIOBEKa, MPU STOM MEPEeBOJUTH IMPAKTHUECKYIO 3a/lady B Y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBJICHHUIA;

e OINMUCHIBATh M3YYEHHBbIE CBOWCTBA Tell M (pU3MUECKHUE SBICHUS, WUCIOJB3Ys (hu3nuecKue
BEITMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, cujia TPeHHs, JaBieHue (TBEPIOro
Tena, JKUIKOCTHU, ra3a), BRITAJIKUBAIOIIAS CUIIa, MEXaHn4YecKkasi paboTa, MOILHOCTh, IJIEUO
CHJIBI, MOMEHT CHJIBI, KOA(GUIIUEHT MOJIE3HOTO EHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIIMATbHAS AHEPrusi), MPU OMHCAHWUU TMPABUILHO TPAKTOBATH (PU3UYECKUA CMBICT
WCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIBI (PU3MUECKUX BETUYHMH, HAXOIUTh
(GbopMyIbl, CBSA3BIBAIONIME TAHHYIO (U3WYECKYIO BEIUYHMHY C JPYTMMU BEIUYHMHAMH,
CTPOUTH rpapUKu U3Y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

e  XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKUE SBICHUS U MPOIECCHI, UCIIONb3Ys MPaBHIia
CIIOXeHHs CUII (BJIOJIb OJHOM TpsmMoii), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHUs pblyara (O10Ka), «30JI0TOE TMPABHIIO» MEXAaHHMKH, 3aKOH
COXPAaHEHUS MEXaHMYECKOW ODHEpPruu, MpU ATOM JAaBaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3alUCBHIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHUE;

e OOBACHATH (PU3MUYECKUE SBICHUS, TIPOIECCH U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYaIluil PaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYUHHO-CIIEACTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JOTHYECKUX IIaroB C OMOpoil Ha 1—2 M3y4EHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacy€THbIE 3ana4ul B 1—2 JEWCTBUS, WCIHOJB3Ysl 3aKOHBI U  (POPMYIIHI,
CBsI3BIBANOINNE (PH3UYECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCIIOBUS 3aJau 3alUChIBAThH
KpaTKO€ YCIOBHUE, MOJCTaBIATh (PU3MUECKHWe BEIWYHHBI B (DOPMYIBI U TMPOBOIUTH



pacuéThl, HAXOAUTh CIIPABOYHBIC JAHHBIEC, HEOOXOJUMBIE /TSl pEIIeHUs 3a1a4, OLEHUBATh
PEAUTUCTUIHOCTD TIOMYYCHHOU (PU3UYECKON BEIIMYMHBL;

pacro3HaBaTh MpoOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIIMCAaHUU MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE NPEANOJIOKEHUE (TUIIOTE3Y),
pa3nuyaTh W MHTEPIPETHPOBATH IOJYYCHHBIH pe3ysibTaT, HAXOJUTh OMIMOKK B XOJIE
OIIBITA, JEJIATh BBIBOJIBI 110 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OIBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUH WM (PU3HYECKHX CBOMCTB
Tel:  (opMynMpoBaTH TMPOBEpSEMbIE TPEAINOJIOKEHHs, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTIBITa U (POPMYIINPOBATH BHIBOIBI;
BBIIIOJIHATH MPSIMbIE U3MEPEHUSl PacCTOSHUS, BPEMEHU, Macchl Tena, o0bEMa, CHIIbI U
TEMIIEpaTypbl C HCIIOJIH30BAHMEM AHAJIOTOBBIX W HU(POBBIX MPHOOPOB, 3alHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH MCCJIEI0BAHNUE 3aBUCHMOCTH OJHOM (PU3NYECKOM BEIWYMHBI OT APYyroil c
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IYTH PaBHOMEPHO IBUXKYIIETOCS
Teaa OT BPEMEHM JBM)KEHHS TeEJa, CHIIbI TPEHHUs CKOJIBKEHHs OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH TET W HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIONIAIN
CONIPUKOCHOBEHUS TEJ, CWJIbl YHNPYrOCTH OT YJIJIMHEHUs MPYKHUHBI, BBITAJIKUBAKOLICH
CWiIbl OT o00BbEMa MOTPYyKEHHOM 4YacTH Teda U OT IUIOTHOCTH KHUJAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO MOTPYXKEHO Telo,
YCIIOBUW TIJIaBaHUsI TeJ, YCJIOBUN paBHOBECHs pblyara M OJIOKOB), Y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO MCCIIEI0BaHMs, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHMUS,
clenys TpeUIoKEHHOMY IUIaHy, (UKCHPOBAaTh pPe3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTU
(bu3NyecKuX BEJIWYUH B BUJAE MPEUIOKEHHBIX TaOIUIl U TpapHuKOB, JEJaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEeI0BAHUS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PUINYECKUX BEIMYMH (TUIOTHOCTh BEIIECTBA
KUJIKOCTHU W TBEPIOTO TeNa, CUila TPEHHUS CKOJbXEHUS, JaBICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, AEUCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTH TEN0, KOAPPUIIUEHT
MOJIE3HOTO JIEHCTBUS MPOCTBIX MEXaHU3MOB), Ceays MPEIJIOKEHHON MHCTPYKLIUU: MPU
BBITIOJIHEHUM HU3MEPEHHI CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HAYEHHE NCKOMOW BEJIMYMHBI;

coOnrofaTh TMpaBWia TEXHUKHM 0e30macHOCTHM npu  paboTre ¢ J1abopaTOpHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHIUIBI ACUCTBUA MNPHUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINUECS COCYIbl, OAPOMETp, pblyar, MOJBHKHBIM U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TIOCKOCTh;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C OMOpOM Ha WX OmucaHus (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPONCTBO BOJOIPOBOJA,
TUAPABIMYECKUN Tpecc, MAaHOMETp, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp),
WCIIOJIb3YSl 3HAHUS O CBOWCTBAX (PU3WYECKUX SIBICHUN M HEOOXOAWMble (U3NYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTh MpPUMEPHl (HAaXOAUTh WHPOPMAIMIO O MPUMEPAx) MPAKTUYECKOTO
UCTOJb30BaHUs (U3NYECKUX 3HAHMW B TOBCEIHEBHOM JKM3HM s oOecredyeHus
0e30macHOCTH Tpu oOpaleHMH C HOpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUs 3/10pOBbs 1 COOIOAECHUSI HOPM 3KOJIOTMUYECKOTO MOBEIEHHS B OKpYIKaIOIIeH
cpene;

OCYIIECTBIATH OTOOP HCTOYHMKOB HHGpopMmanuu B IHTepHETe B COOTBETCTBHU C
3alaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIUXCA 3HAHUM U IMYTEM CPaBHEHUSA
Pa3UYHBIX HCTOYHHMKOB BBIJIENATH MH(POPMALUIO, KOTOpAs SIBJISETCS NMPOTUBOPEUUBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BaTh MPH BBIMOJHEHUHM YYEOHBIX 33/JaHUN HAyYHO-TOMYJSPHYIO JHUTEpATypy
($U3NYECKOro COoJep KaHus, CIIPaBOUYHbIE MaTepUalibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGPOpMAMK M3 OJHOM
3HAKOBOM CUCTEMBI B IPYI'YIO;



e CO3/1aBaTh COOCTBCHHBIC KpATKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHHsS] HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpManuu (HU3HUECKOTO COJIEpKAHUS, B TOM YHUCIIE MyOJIMYHO JeaTh
KpaTKue COOOIIEHUS O pe3yabTaTaX MPOCKTOB WM y4EOHBIX WCCIICIOBAHHM, TIPU 3TOM
IpPaMOTHO  HCIIOJIb30BaTh ~ M3Y4YCHHBIM TOHATHHHBIN — ammapar Kypca  (DU3HKH,
COMPOBOXKIATH BBICTYIUICHHUE MTPE3CHTAIIHCIH;

e TPU BBITIOJIHEHUH YYCOHBIX MPOCKTOB W HWCCIICIOBAHWHA pPACHpeNeNsiTh OO0S3aHHOCTH B
TPYIIIIe B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJauaMU, CJICTUTh 32 BHITIOJHCHUEM ILUIaHA
NCUCTBUI, aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JICATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPYKAOIIUX.

K xoHniy oOyueHust B 8 KJiacce mpeIMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y O0yUaAIOUINXCS YMEHHI:

e HCMOJIb30BATh TMOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBWKEHHE aTOMOB M
MOJIEKYJ, arperaTtHble COCTOSIHUSI BEIECTBA, KPUCTAINIMYECKHE U aMOpQHbIE Tena,
HACBIIICHHBIN ¥ HEHACBIIICHHBIN Tap, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JBUIATEIIb, SJEMEHTAPHBIA AIEKTPUUECKUN 3apsll, JICKTPUUYECKOE
1oJie, MPOBOAHUKH U JUAJICKTPUKH, OCTOSIHHBIN AJIEKTPUUYECKHUI TOK, MAarHUTHOE TOJIE;

e pasznuyarh sBIeHUs (TEIUIOBOE pacllMpeHHe U C)KaThe, TeIulonepeaaya, TeIoBOe
paBHOBECHE, CMayMBaHWE, KaNWJUISIPHBIE SIBJIICHUWS, HCIAPEHUE, KOHJEHCAIus,
IJIaBJICHUE, KpHUCTaJUTU3aLHS (oTBepaeBanue), KHUIICHUE, Terioneperaya
(TETUIONIPOBOTHOCTh, KOHBEKIIHMS, W3JIYYCHHE), DJICKTPpHU3alMs TeJ, B3aUMOJICHCTBUE
3apsg0B, JEUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aUMOJECHCTBUE
MAarHWTOB, JIEMCTBHE MArHUTHOTO IOJISI Ha IMPOBOJHHMK C TOKOM, 3JIEKTPOMarHUTHAs
UHIYKLIHS) 10 ONHCAaHMIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHHUE M3YYEHHBIX (PU3MUECKUX SIBJICHHUM B OKpPY)KAIOIIEM MHUDE, B
TOM uucie (pU3nvecKue SIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSYKEHUE U KalTUJUIIpHbIE
SBJIICHUS B IIPUPOJIE, KPUCTAJUIBI B IPpUpPOJE, n3nydeHue CoJHLa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0Opa3oBaHHE pPOCHI, TyMaHa, UHEsS, CHEra, JJCKTPUUYECKUE SIBJICHUS B
aTMocdepe, AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHHUTHOE Iojie 3emud, Jpend
[IOJIKOCOB, POJIb MAarHUTHOTO TOJIA Ui KU3HU Ha 3emile, NOJIAPHOE CHUSIHUE, MPU 3TOM
MEePEeBOJIUTh MPAKTUYECKYIO 337ayy B Yy4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) pU3NUECKUX SBICHUMA;

e OINUCHIBaTh M3YYEHHBbIC CBOWCTBA TeNl M (PU3MUECKHUE SBICHUS, UCIOJIB3Ys (U3NYECKUE
BEITMYMHBI (TemrepaTypa, BHYTPEHHSISI HHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHAs
TEIJIOEMKOCTh ~ BEIIECTBa, yJelbHAs TEIJIOTAa IUIABJIEHHUSA, YAEJbHAs  TEIIoTa
napooOpazoBaHus, yJelbHas TEIUIOTa CrOpaHHsl TOIUIMBA, KOA((UIMEHT MOJE3HOTO
JNEUCTBUS TEIUIOBOW MAIlIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTb BO31yXa, 3JIEKTPUUYECKUI
3apsjl, cuia TOKa, SJIEKTPUUYECKOE HAMNPSIKEHHE, COPOTUBIIEHUE ITPOBOJIHUKA, YAEIbHOE
COMPOTHBIIEHUE BEUIECTBA, pabOTa M MOUIHOCTH 3JIEKTPUYECKOTO TOKA), MPU OMHUCAHHUH
MPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIOIb3yEeMbIX BEIWYUH, 0003HAYECHUS U
€IUHULIBI  (PU3UYECKUX BEIWYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYeCKyl0 BENUYMHY C JPYTUMU BEIMYHMHAMHU, CTPOUTh TpaduKH HIy4ECHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUYNH;

e XapakTepu3OBaTh CBOWCTBa Tel, (UIMYECKUE SBJICHUS U TPOIECCHI, HCIOJIB3Ys
OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUSI BEILECTBA,
MIPUHIIAI CYIEPIO3UIIMHU TI0JIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3apsiia,
3akoH Oma ams1 yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUH, MpU
9TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

e OOBIACHATH PU3UUYECKHE MPOIIECCHl i CBOMCTBA TEIl, B TOM YHCIIE M B KOHTEKCTE CUTYaIlHid
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHBIE CBSI3H,



CTPOHTH OOBSCHEHHE U3 1—2 JIOTMUECKUX IIAroB ¢ OMOpod Ha 1—2 M3y4EeHHBIX CBOMCTBA
(bu3nUeCKuX ABICHUM, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3amauyd B 2—3 JCWCTBUS, HCIONB3YSd 3aKOHBI M (OPMYIIBL,
CBsI3bIBalOIIME (PU3MYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jaul 3allMChIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEIOCTATOK JAaHHBIX JJIsI PEIIeHUs 3a/aud, BBIOMpAThH
3aKOHBI U (POPMYJIBI, HEOOXOMMBIE IS €€ PEeUIeHus], TPOBOIUTH PACUYETHI U CPABHUBATH
MOJIy4eHHOE 3HaUeHHE (PU3NIECKON BETMUYMHBI C M3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MpoOIEeMbl, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME HCCIEIOBAaHMs, BBIACHATh IMPOBEPSIEMOE IMPEANOJIOKEHUE,
OIICHUBAThH MPABHIILHOCTH MOPS/IKA POBEICHHS UCCIICA0BAHUS, IETIaTh BHIBOJIBL;
MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKHUX SBICHUN WM (U3NIECKUX CBOMCTB TE
(KanmMJUTApHBIE SBIICHHS, 3aBHCUMOCTD JIABJICHUS BO3JlyXa OT €ro 00bhEéMa, TeMIepaTyphl,
CKOPOCTH TIPOIIECCa OCTHIBAHWS M HArPEBaHUs MPH HM3IYYCHWU OT [IBETA HM3JIYYalolIeh
(Toroniaromnieit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHS BOJIBI OT TEMIIEPATYPhI KUAKOCTH U
wiom@aau €€ MOBEpPXHOCTH, DJIEKTPU3alusl TeJl U B3aUMOJCHCTBHE DIEKTPUUECKUX
3aps/IoB, B3aWMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3YaJIHM3allMs MAarHUTHBIX TOJEH
MTOCTOSTHHBIX MAarHUTOB, JCWCTBUS MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHNWTa, CBOKMCTBA DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (HOpMYIHpOBATh
MIpoBepsieMble MPEATONI0KEHHSI, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000pyI0BaHUS,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITIOJTHATE TIPSIMBIE M3MEPEHHS] TEMITePaTyphl, OTHOCHTEIBHON BIIAXXHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSHKCHHUS C WCIOJB30BAaHMEM AaHAJOTOBBIX NPHUOOPOB W JIaTYNKOB
(GU3NYEeCKUX BEIMYMH, CpPAaBHUBATh pE3yJAbTaThl HM3MEpPEHHHA C Yy4ETOM 3aJaHHOU
a0COJIFOTHOU MOTPEITHOCTH;

MMPOBOJIUTHh MCCIICIOBAHNUE 3aBUCHMOCTH OJHOW (DM3MYECKON BEIUYHHBI OT APYrod ¢
HCIOJIb30BAHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTb CONPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, IUIOIIAAM TONEPEYHOr0 CEYEHHUs U YAEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CUJIbl TOKA, MIYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHUs Ha NPOBOJHUKE,
HCCIIEZIOBAaHUE IIOCIIEAO0BATEIbHOIO U IapajUIeIbHOTO COEAMHEHUIH INPOBOJHUKOB):
IUTAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHMs, CIEIys
IIPEUIOKEHHOMY IIIaHy, (PUKCHPOBATh PE3yibTaThl MOJYYEHHOHW 3aBHCUMOCTH B BUJE
Ta0aM1l U TpadUKOB, A€1aTh BBIBObBI 10 PE3yIbTaTaM HCCIEI0BaHUS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMUs (PU3MUECKUX BeNUYMH (yAelbHas TEMJI0EMKOCTh
BEIIECTBA, CONPOTHUBJIEHUE NPOBOJHMKA, pabOTa M MOILIHOCTh 3JIEKTPHUUYECKOrO TOKA):
IUIAHUPOBaTh  M3MEpPEHMs, CcOoOUpaTh SKCIEPUMEHTAJIbHYK)  YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKLUH, U BBIYUCIIATH 3HAYCHNE BEJINUMHBL;

coOuoaTh MpaBWila TEXHUKM O€30MIaCHOCTH MpH  paboTe ¢  J1abopaTOpHBIM
00opyZI0BaHuEM;

XapaKTepU30BaTh PUHLHUIIBI ICHCTBUS HU3y4EHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMHCTB
C ONOpoi Ha UX ONMCaHUS (B TOM YHCIE: CUCTEMa OTOIUIEHUS JOMOB, I'MIPOMETD,
napoBasi TypOuHa, ammepMmerp, BOJBTMETP, CUETUMK DIIEKTPUYECKOW SHEpPruH,
JJIEKTPOOCBETUTENIbHBIE TNPHOOPHI, HarpeBaTelIbHbIE 3JEKTPONpPUOOpHl  (IpUMEPHI),
ANIEKTPUUYECKHE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSIHHOTO
TOKa), HUCHOJb3ysd 3HAHHUA O CBOWCTBaX (PU3NYECKMX SBICHUH U HEOOXOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA W M3MEpUTEIbHbIE NPHOOPHI MO
CXeMaM U CXEMAaTUYHbIM PHCYHKaM (KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI AUIEKTPUUYECKHX LEeNel ¢ IMOCIe0BaTEeIbHBIM M IapauleIbHbIM COEINHEHHEM
AJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS IIEMEHTOB JIEKTPUUECKUX LIETeH;
NPUBOAUTH MHpUMEpbl (HAaXOAUTh HHGOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HM s oOecredyeHus
0e30MacHOCTH Tpu oOpameHuH ¢ npudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,



COXPaHEHHs 3/I0POBbS U COOJIOICHUSI HOPM KOJIOTMYECKOTO NTOBECHUS B OKpYKaIOIIei
cpene;

e OCYILECTBJIATH MOUCK MHPOpMaLuK (Gpru3nuecKoro coiepkanusi B MIHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUM M NyTEM CpaBHEHHUS JIONOJIHUTEIbHBIX HCTOYHUKOB BBIJIEISATH
nH(OPMAIINIO, KOTOPAs SBJISIETCS] IPOTUBOPEUHUBOM MIIM MOKET OBITH HEIOCTOBEPHOM;

e HCINOJb30BaTh NP BHIIOJHEHUM YYEOHBIX 33aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(U3NIECKOTO COIep KaHus, CIIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs WHGPOpMAIMKA W3 OJHOU
3HAKOBOM CHUCTEMBI B APYTYIO;

e CO37aBaTh COOCTBEHHBIC ITMCHMEHHBIE W KpaTKUE YCTHBIE COOOMICHHUs, 0000mas
MHPOPMAIMIO U3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO COAEPIKAaHUS, B TOM YHCIE
nyOJIMYHO  MPEACTaBIATh  Pe3yidbTaTbl  NMPOEKTHOM  WMIM  HUCCIIEAOBAaTEIbCKOM
NEeSITEIbHOCTH, MPU STOM T'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MOHATHIHBIN anmapar
Kypca (pU3MKH, CONTPOBOKAATH BBHICTYIUIEHUE IPE3EHTALINEH;

e TIpU BBHIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM (PUINYECKUX IPOLIECCOB
pacnpenensatb 00s3aHHOCTU B TPYIIE B COOTBETCTBUM C TOCTaBICHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBIIIOJHEHHWEM IUIaHa [JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OlIEHMBAaTh  COOCTBEHHBIM  BKJIAJ B  JIEATENbHOCTh  TPYNNbl,  BBICTPaUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xonmy o0ydenus B 9 kiacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHH:

e HCNOJb30BaTh TMOHATHS: cHUCTeMa OTCYETa, MaTepualibHasg TOYKa, TPAEKTOPHUS,
OTHOCHUTENIbHOCTh MEXaHHYECKOIo IBWKEHHUs, nedopmarus (ympyras, IutacThdeckas),
TpEeHHE, LIEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh U MEPETrPY3KH, LICHTP TAKECTH,
abCoMIOTHO TBEPIOE TENIO, LEHTP TSHKECTH TBEPIOIO Tella, paBHOBECHE, MEXaHUYECKUE
KoJieOaHus U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, IEKTPOMAarHUTHbIE BOJIHBI, LIIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U aTbHO30PKOCTb, CIIEKTPbI UCITYCKaHH
U noryouieHus, ajabda, 0eTa- U raMMa-u3ydeHus, U30TOIbI, SJepHask YHEPreTUKaA,

e pasznuyarh SsBJCHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPAMOJMHENHHOE JBHKEHHE, CBOOOIHOE MaJeHUE Tell, PAaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJCICTBHE TeJl, PpPEaKTUBHOE JBUKCHHUE,
KoJjebaTenbHOE [IBIDKEHHE (3aTyXarollMe U BbIHY)KJICHHbIE KoJeOaHus), pEe30HaHC,
BOJIHOBOE JIBIKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEIHOE PacIpOCTpaHEHHE, OTPAKEHUE
U MIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPakeHUE CBETA, pa3liosKeHHe Oeoro cBera
B CIEKTP U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs
PaaMo0aKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHUYATOrO CHEKTpa M3JIyYeHUs) IO OMHCAHUIO UX
XapaKTEepPHBIX CBOWMCTB W Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (hU3HUECKOE
SIBJIICHUE;

e pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SBICHUU B OKpYXKaroliem Mupe (B
TOM 4Yuclie (U3HUECKUe SIBICHUS B MPUPOJE: MPUIUBHI U OTIUBBI, JBIKEHHE TUIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JIBM)KEHHE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHUE, CEMCMUYECKUE BOJIHBI, I[yHaMH, »5XO, IBeTa Tel,
ONTHYECKUE  SBJIEHMs B  MpHUpoJe, OuoJorMueckoe  JAEHCTBHE  BUAUMOTO,
yABTPAQHUOIETOBOTO M PEHTTEHOBCKOTO W3NMy4YeHHH, €CTECTBEHHBIH paJlOaKTHUBHBIN
(hoH, KOCMUYECKHE JTy4Hd, paJHOaKTUBHOE U3IyUYe€HUE MPUPOTHBIX MUHEPAJIOB, JIeHCTBHE
paIMOaKTUBHBIX M3JIYYCHHH Ha OpraHu3M YeloBeKa), MpU OTOM [EPEBOJIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJCNIATH CYIIECTBEHHBIE CBONCTBA (MPU3HAKU)
(bu3MUECKUX SIBIICHU;

e OMNKCHIBaTh M3YYEHHBIE CBOWCTBA Tell M (PU3MYECKHE SBICHUS, UCIOJB3Yys (PU3NUECKUE
BEJIMYMHBI (CpeHsIs U MTHOBEHHAs CKOPOCTb Teja MPU HEPaBHOMEPHOM JIBHXKEHUH,
YCKOpEHUE, TIEPEMEILIEHUE, IIyTh, YIJIOBAsl CKOPOCTh, CHJIa TPEHMS], CUJIa YIPYTOCTH, CHJIa



TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJCHHs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIMAJIbHAs SHEPrusl Teja, MOTHATOrO HaJ
MIOBEPXHOCTHIO 3€MJIM, MOTEHLMalbHAs D3HEPIUs CKATOM NPYKHUHBI, KHHETHYECKas
SHEPrUs, MOJHAS MEXaHW4YeCcKast SHEPTHsl, IEPUOJ M YacTOTa KoJIeOaHuH, UIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I0KA3aTeb IPEIOMIICHUS CpPElbl),
IpHU ONHCAHWK TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJB3YEeMBIX BEIHYHUH,
0003HaueHHUsI U EAMHULBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPAPHUKH U3y4SHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKHE SIBICHHS M TPOLECCHI, MCIOIb3YS 3aKOH
COXPAHEHHUsl HSHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMUI CYNEPHO3ULUN CUJI,
MPUHIMI OTHOCUTENbHOCTH ["anuies:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYyJbCa,
3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOIO U MacCOBOTO
qucell MpH SAEPHBIX PEeaKkIUsaX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MaTEMATUYECKOE BBIPAYKEHUE;

00BACHATH (PU3NUYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallul
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISIBIATH NPUUYUHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOpoi Ha 2—3 M3y4EeHHBIX CBOMCTBA
(bu3nueckux SABJIEHUH, (PU3NYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEI!;

pemarh pacué€THbIe 3a/1a4Ml (OMUPAOLIUECs HA CHUCTEMY U3 2—3 ypaBHEHHMI), UCHOJIb3YS
3aKOHBI M (OPMYIIBI, CBSA3BIBAIOIINE (DU3HUECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/laud 3alKChbiBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HENOCTAIOIIME WM H30BITOYHBIE
JTaHHbIE, BBIOMpATh 3aKOHbI M (OPMYJbl, HEOOXOAMMBIE Ui PEHICHHS, MPOBOIUTH
pacu€Thbl ¥ OLIEHNBATh PEATUCTUYHOCTD MOJyYEHHOIO 3HAaU€HUs (PU3NUECKON BEIUYMHBI,
pacro3HaBaTh POOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIN GU3NYECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHHME HCCICNOBAHMS, BBIACIATh IPOBEPIEMOE IPEANOJIOKEHUE,
OLICHMBATh IIPABHJIBHOCTb MOPSAKA NPOBEIACHMS HCCIECJOBaHMs, JA€IaTb BBIBOJBI,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIBITOB;

IIPOBOJIUTH OMBITHI IO HAOIIOAECHUIO (PU3UUYECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHMs SHEPIUH, 3aBHCHMOCTb
nepruojia KojiebaHuil NpyKMHHOTO MAasATHUKA OT MAcChl I'py3a U KECTKOCTU NMPYKUHBI U
HE3aBUCUMOCTbh OT aMIUIMTYJbl MallblX KoJeOaHHH, MPSIMOJIMHEHHOE pacnpocTpaHEeHUe
CBETa, pa3joKeHue Oesoro cBeTa B CIEKTP, U3y4eHHUE CBOMCTB M300paKEHUs B INIOCKOM
3epKajie M CBOMCTB M300pa’keHHUsl IpeaMeTa B coOMparolled JMH3e, HaOIoJeHue
CIUIOIIHBIX U JIMHEHYATHIX CHEKTPOB U3JIYy4YEHUS): CAMOCTOATENIBHO COOMPaTh YCTAHOBKY
u3 n30bITOYHOrO Habopa oOOpYyNOBaHUS, OMUCHIBATH XOJI OIBITA U €ro pe3yibTaThl,
(GopMynupoBaTh BBIBOBI;

IIPOBOJIUTH IPH HEOOXOJUMOCTH CEpPHIO MPSMBIX H3MEPEHUM, ONpeaesss cpelrHee
3HaYeHHue u3MepsieMoil BenuuuHbl ((POKYCHOE pacCTOsiHME COOMparolei JIMH3bI),
000CHOBBIBATH BBIOOpP crioco0a n3MepeHust (M3MEPUTEIIBHOTO MprUoopa);

IIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb IIYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBMKEHUH
0e3 HauaJbHOI CKOpPOCTH, MepHoJa KOJIeOaHUH MaTeMaTHUeCKOro MasTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTHU YIja OTPAa)KE€HUs CBETA OT yIJla MAJCHMS U Yrja NPEIOMIIEHHUS OT
yrila TaJeHHs): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B BHJE
TabaMIl U TpaUKOB, A€1aTh BBIBOBI 110 PE3yJbTaTaM HCCIIET0BaHMS;

MPOBOJIUTh KOCBEHHBIE M3MepeHHs] (U3NYECKUX BEIUYMH (CpPEeqHssl CKOpOCTh U
YCKOpEHHUE TeNla MpPU PABHOYCKOPEHHOM JBHMXKEHMH, YCKOPEHHE CBOOOHOTO MaJICHHMS,
KECTKOCTh MPYKUHBI, KO3(DOUIIMEHT TpEeHHsI CKOJIbXKEHHUs, MEXaHudeckas pabora H
MOIITHOCTh, YaCTOTa U MEPUOJ1 KoJeOaHU MaTeMaTn4ecKoro U MpYKHHHOTO MasTHUKOB,
OINITHYECKasi CUJIa COOMPAIOLIEH JTMH3BI, PAJMOAKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHHUS,
coOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBIMOJHATH HU3MEPEHUs, cienys



MPEUIOKEHHOW HMHCTPYKIMH, BBIYUCISATH 3HAYEHHUE BEIMYMHBI M aHAIN3WPOBATh
MOJIYYCHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOMW MOTPEIIHOCTH U3MEPEHUI;

coOmogaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH MNpH  paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYECHHBIX (PU3MUECKUX MOJICNICH: MaTepHaIbHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHBI HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHas
MOJIEeNIb aTOMa, HYKJIOHHAsl MOJIETIb aTOMHOTO s1JIpa;

XapaKTepU30BaTh MPUHLIUIIBI JICHCTBUS N3yYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB
C OIIOPOM Ha UX ONMCAHMS (B TOM YHUCIE: CIMIOMETP, TATUUKH IOJIOKEHHUS, PACCTOSHUS
U YCKOPEHHS, paKkeTa, 3X0JOT, OUKH, MEPUCKOT, (oToanmapar, ONTHIECKAE CBETOBOIBL,
CHEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O CBOMCTBAx
(u3nyecKuXx SABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BAaTh CXEMbl U CXEMaTHUHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOMNCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOIIECCOB IMPHU pPEUICHUH Y4eOHO-
MPaKTUYECKUX 3a/a4, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHMS] M300paKeHH B IIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTE TpUMEpPbl (HAXOAWUTh HMHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
WCIOJIb30BaHUS (PU3UYECKMX 3HAHMM B TIOBCEJHEBHOM JKM3HM M 0OecredeHus
0€30MacHOCTH TMpH OOpallleHHH C MNpudopaMM W TEXHUYECKHMMH YCTpOIlCTBamH,
COXPAHEHUS 3710POBbsI U COOIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKPYKaroIen
cpene;

OCYILIECTBIATh MOUCK uHGpopMauuu Qusnueckoro cojaepkanus B HTepHere,
CaMOCTOSITENIbHO  (OPMYIUPYST TMOUCKOBBIM 3ampocC, HAXOAWUTh IYTH OIpPENeTICHUS
JOCTOBEPHOCTH MOJY4YEHHOW HH(POpPMALMM HAa OCHOBE MMEIOLIUXCS 3HAHUA U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh NP BBINOJHEHUHM Y4EOHBIX 3a/JaHUN HAy4YHO-IOMYJSPHYIO JHUTEPATYpY
(U3MYECKOro CoJep KaHus, CIIpaBOYHble MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMaMu  KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGPOpMALMU M3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOILEHUSI HA OCHOBE MH(MOpPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB  (DPU3MUYECKOTO  COJAEp)KaHUs, IyOJMYHO IPECTaBIAThH
pe3yabTaThl MPOEKTHOM WJIM HCCIIEAOBATENbCKOW AEATENIBHOCTH, MIPU 3TOM TI'PAMOTHO
UCIOJb30BaTh M3YYEHHBIH MOHATUHHBIN anmapar M3yd4aeMoro pasjena (U3MKH U
COINPOBOKJATh BBICTYIUICHHE HpE3eHTalued ¢ yd4éToM OCOOEHHOCTeH ayauropuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HavMmeHoBaHUe pa3/esioB U TEM NIPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIe (HUPPOBLIE)
n/m Bcero| KoHTpoJsibHBIE [IpakTHYecKue oGpasoBaTesbHble Pecypchbl
paboThI paboThI

‘Pasae.ﬂ 1. ®u3uKa U4 eé poJib B I0O3HAHUU OKPY Kawlero Mmupa

1.1 ||®usuka - HayKa 0 IpUpoje 2 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194

1.2 | ®Pusuyeckue BeJUMYUHBI 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHAy4HbIM METO/] TO3HAHUSA 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pasjesy H 6 ||

‘Pas,aeﬂ 2. llepBoHavaJIbHbIE CBeA€HUA O CTPOEHUHU BellecTBa

2.1 ||[CTpoeHue BeliecTBa 1 bubauoTteka [JOK
https://m.edsoo.ru/7f416194

2.2 ||//IBM>KeHHE U B3aUMO/ e CTBUE YaCTHI] BellleCcTBa 2 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUA BellleCTBa 2 bu6smoTteka LIOK
https://m.edsoo.ru/7f416194

‘HTOI"O 1o paszeny H 5 ||

‘Pas,qen 3. IBU>KeHH e U B3auMo/ieliCTBUeE TeJl

3.1 ||MexaHHYeCKOe JBUXXeHHE 3 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.2 ||MHepuus, Macca, IJIOTHOCTb 4 1 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cusia. Buapbl cun 14 1 2 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

WToro no pasgeny || 21 ||

Pa3zzaesn 4. laB/ieHMe TBEPABIX TeJI, )KUAKOCTEN U ra3oB



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

Ne HavMmeHoOBaHUe pa3/esioB U TEM IPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIE (HUPPOBLIE)
n/m Bcero|| KoHTpoJibHBIE [lpakTUyeckue 06pasoBaresibHble PeCcypChl
paboThI paboThI
4.1 |/JdaBnenue. Ilepenaya naBjeHus 3 bubanoreka LIOK
TBEPJBIMU TeJaMHU, KUAKOCTSMU U Ta3aMH https://m.edsoo.ru/7f416194

4.2 ||[laByieHHE XKUJKOCTHU 5 bubanoreka LHOK
https://m.edsoo.ru/7f416194

4.3 ||ArmocdepHoOe faBieHUE 6 Bu6auoTteka LLOK
https://m.edsoo.ru/7f416194

4.4 ||leucTBUe KUAKOCTHU U ra3a Ha IOTPY>KEHHOE B 7 1 3 Bu6auoTteka LLOK

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

‘I/ITOI‘O 110 pasjeny H 21 ||

‘Pas,aeﬂ 5. Pa6oTa 1 MOIHOCTb. JHEPrus

5.1 ||[PaboTa 4 MOIIHOCTb 3 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocTble MEXaHHU3MBI 5 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f416194

5.3 |[MexaHu4eckast 3Heprus 4 1 1 bubauoTteka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI"O 10 pasjeny || 12 ||

‘PesepBHoe BpeMs || 3 || “ H

IOBILEE KOJIMYECTBO YACOB 110 IPOTPAMME | 68 | 3 [ 12 I



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

8 KJIACC

Ne n/m Koa—Bo KoJymmuecTBo KoJsmmuecTBo
Tema ypoka 4ACOB J1a60paTOPHBIX KOHTPOJIbHBIX
pa6ort pabot
1 IlepBoHayajbHBIC CBEICHUS O CTPOCHUHU BelIeCTBA 6 yq
2 MexaHn4ecKHe CBOMCTBA JKUIKOCTEl, ra30B U TBEPABIX TeJl 12 4 29 1 4g
3 TenjioBble siBJE€HUS 12 4 24 lug
4 N3MeHeHNe arperaTHbIX COCTOSIHMI BellecTBA 64 lu
5 TenuioBbie CBOMCTBA ra30B, *KUAKOCTEH U TBEPABIX TeJl 4q
6 DJIeKTpUYecKHe sIBJIEeHHUS 6u 1y
7 DJIeKTPUYECKHU I TOK 14 4 74 1y
8 JIEKTPOMATHUTHBIE SIBJICHUSA 74 4u lu
9 O6001maroiiee NOBTOPEHNE 1y
10 Bcero 68 u
154 64
Pe3epB 2 yaca
9 kJjacc
Neni/n Conep:xanue pasaena KoanuectrBoO KoanuectBO KoanuectBO
YacoB 10 JIa00paTOPHBIX | KOHTPOJbHBIX
IJIAHY padoTt padort
1 3aKOHBI MEXaHUKHU 37 1 3
2 MexaHndeckue KojaeOaHus U BOJIHBI 10 2
3 DNEeKTPOMAarHUTHbIE KOJEOAHUS U BOJIHBI 20 1 1
4 DneMeHThl KBaHTOBOM (pU3MKH 17 0 1
5 Bcenennas 12 2 0
6 [ToBTOpEeHME 6 0 1
Bcero: 102 6




YUYEBHO-METOAMYECKOE OBECITEYEHUE OBPA30BATEJIBHOT'O
IMPOLUECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI JIS1 YYHEHUKA

» ®uswnka, 7 xkinacce/ [lepeimkun A.B., O0IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy»; Akmonepnoe o6mectBo «M3narensctBo «lIpocBemienuer»

* [IypermieBa H.C., Baxeesckas H.E. ®usuka-8.M.: [Ipoda, 2019

* [IypermieBa H.C., Baxeesckas H.E. ®usuka-9.M.: [Ipoda, 2019

METOANMYECKUE MATEPUAJIbI AJIS1 YUUTEJA

1. 3akona P® «O6 O6pazoBanum» Ot 29.12.2012 Ne273-D3

2. ®enepanbHblil TOCYJApPCTBEHHBIN 00pa30BaTeabHbIA CTAHAAPT OCHOBHOI'O OOLIET0
oOpa3oBaHus, yTBepKAeHHbIN TpukazoM MO u Hayku Poccuiickoit @eneparuu ot 17 nexkadpst
2010 roza Ne 1897

3. ABTOpcKkas yyeOHas mporpamma 1o (Gpu3uke it OCHOBHOM IIKOJIBI, 7-9 Kitacchl ABTOPBIL: A.
B. [lepbimikun, H. B. ®unonosuy, E. M. I'ythuk., poda, 2012.

4.Pa3HOYpOBHEBbBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE paboThl. @usuka-7. Kupuk JI.A. -5-¢
u3 1., nepepad.- M.: UJIEKCA, 2009

5.CoopHuK 3a1a4 110 Gusuke 7-9 Kiacchl: mocoOue i yqamuxcsi 00meoopa3oBat
yupexaenuit/ B.W. Jlykamuk, E.M1.IBaHOBa.- 24-¢ u3a.-M.: [Ipocsemenwue, 2010
6./lunaktuueckne matepuansl. dusuka. 7 kiacc Mapon A.E., Mapon E.A.- M.: [Ipoda, 2012
7.Tectrl k yueOHUKY A.B. [lepsimkuna, 7 knace/ H.K. Xannanos, T.A. XanHaHaHoBa. —

M. Ipoda, 2015 r.

®dwusunka. 8 kiracc. Meroandeckoe mocodbue /H. B. ®unonosny. — M. : JIpoda, 2015. — 208
c.ISBN 978-5-358-14813-0

HUDPOBBIE OBPA3BOBATEJIbHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. Komnekrmst ITOP http://school-collection.edu.ru

2.Komnekmnus «EcTecTBeHHOHaYYHBIC SKCIIEpUMEHTBD»: (hu3uka http://experiment.edu.ru —
3.Mup uzuku: puzndeckuit IkcriepuMeHT http://demo.home.nov.ru

4.Cepep xadenpsr oomieit pusznku puzdaka MI'Y: dusndeckuii MpakKTUKYM U IEMOHCTPAITIH
http://genphys.phys.msu.ru

5.¥Ypoxu no MmoJekyisipHoi ¢usuke http://marklv.narod.ru/mkt

6.Dusuka B anumarmsx. http://physics.nad.ru

7.1naTepuer ypoku. http:// www.interneturok.ru/distancionno

8.Du3uKka B OTKPBITOM KoJuieke http://www.physics.ru

9.I'azera «®usuka» M3narenbckoro noma «IlepBoe ceHTs0ps» http://fiz.1september.ru

10. Kosutekiust «EcTecTBeHHO-HAyYHBIE SKCIIEPUMEHTBI»: (u3uka http://experiment.edu.ru
11. BupTyanpHblii METOAMYECCKHI KAOMHET YUUTENsI (GU3HKH U aCTPOHOMUHU
http://www.gomulina.orc.ru

12. 3agauun no ¢usuke c pemenusmu http:/fizzzika.narod.ru

13. 3anumaTenpHas pu3KMKa B BOIIPOCAX U OTBETAX: CAMT 3aciyxeHHoro yuurtens PO B.
Enpkuna

http://elkin52.narod.ru

14. KnaccHas ¢usuka: caiit yunrens pusuku E. A. Banaunoii http://class-fizika.narod.ru
15. Kpatkuii cipaBouyHuk 1o ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: puszndeckuit sxciepuMeHT http://demo.home.nov.ru

17. Ob6yuaromue TpEXypoBHEBBIE TeCThI IO (pusuke: caiit B. U. Perensmana http://www.
physicsregelman.com

18. duzukom: B moMoIIb HaunHawmeMy Gu3uky http://physicomp.lipetsk.ru

19. TepmoanHaMUKa: 3JEKTPOHHBIA y4eOHUK 1O (u3uke a1t 7-ro u 8-ro kiaaccos http:/
fn.bmstu.ru/phys/bib/I-NET/

20. dusuka B anumanmsx http://physics.nad.ru



