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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (Qu3MKEe HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ylbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaabHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeamera « Ou3ukay.

Conmepxanue mporpamMmbl 1Mo (U3MKE HaAMpaBiIeHO Ha (opMmHupoBaHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOIIMXCS W OpPraHu3alfio H3y4YeHUs
bu3MKKM Ha JAESITeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3NKe YyYUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3ybTaTaM OO0ydYeHHs, a TaKXKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYyUHBIX y4Y€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsl.

[Iporpamma no gusuke ycTaHaBIMBAET paclpejiesieHne y4eOHOro MaTepuaia
no rojgam oOyueHus (Mo Kjaccam), mpeajaaraeT NpUMEpPHYIO MOCIIE0BATEIbHOCTD
U3yYEHHS T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOrO COACPKAaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YHAIOITNXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C 1LEJIbI0 OKa3aHUS METOJMYECKOU
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil MporpaMMsbl 1o y4eOHOMY IIPEAMETY.

du3uka SBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHbIX YUE€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosoruei, actTpoHoMueit 1 gpusndeckoireorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA, MPEAOCTaBIsAECT HauboJee SICHbIE
0o0pa3ibpl MPUMEHEHHs] HAYyYHOTO0 METOJia MO3HAHUs, TO €CTh CIoco0a MOJyYeHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

OpHa W3 TIaBHBIX 3amad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHMsl COCTOMT B (POPMHPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

WN3yyenne ¢uzuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIEIYIOIUMHA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAy4YHO OOBSCHATD SIBJICHUS;

OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;
UHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MOJTyYEHUs BHIBOJIOB.

[lenn wu3yueHus QUMK HA YpPOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHMs
onpeznenensl B KoHuemnuuu mnpenogaBanusi yueOHoro mnpenmera «dusuka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peaqu3yrOIIMX
OCHOBHBIE 0011€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIEHHON pellieHueM



Komnernn Munucrepcrsa npocsenienust Poccuiickoit @eaepaunu (mpoToKoa ot 3
nekaopst 2019 r. Ne TIK-4BH).

Hean nusyyeHus GU3NKHU:

OpUOOpETEHNE MHTEpPECca U CTPEMIIEHUs OOydarolUXcs K HAayYHOMY H3yUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJA€ TMO3HaHUS U (HOpMHpPOBaHHE
MCCJIEIOBATENBCKOTO OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

(OopMHUPOBaHHE HAYYHOI'O MMPOBO33PEHHMSI KaK pe3ysibTaTa H3Y4YEHHs] OCHOB
CTpOEHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKHY;

(opMUpOBaHHE MPEACTABICHUM O poau (GU3MKK A pa3BUTUSA  JPYIHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOIH;

pa3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cepax Oymymied mpodeccuoHambHOMI
JESITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaJbHEWIIEMY OOyYEHHIO B
3TOM HAIPAaBJICHUU.

JlocTxeHne 3THUX Leseld NMporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oOuiero oopa3oBaHus 00ECEUNBAETCS PELLICHUEM CIEAYIOIUX 3a4a4:
npuoOpeTeHnue 3HAHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

OpUOOPETEHUE YMEHUH OINUChIBaTh U OOBACHATH (U3NYECKUE SBICHUS C
UCIIOJIb30BaHUEM MOJIYUYEHHBIX 3HAHU;

OCBOEHHE METOJOB PEIICHUs MPOCTEHIIMX PACYETHBIX 3a/ay C HCIOJIb30BAHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUU HAOMIONAaTh NPUPOJHBIC SIBICHHS W BBINOJIHATH OIBITHI,
n1a0opaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIIEOBAHMS C MCIOJIb30BAaHUEM
U3MEPUTENBHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPOpMaIHEH (HU3MUECKOTO COACPKaHUS, BKIIIOUas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (DU3MKH, aHAIU3 U KPUTHUUYECKOE
OLICHMBaHHE UH(OpPMaLINK;

3HAKOMCTBO €O c¢epamMu NpOoPECCUOHATBHON JEATENbHOCTH, CBSI3aHHBIMH C
(U3MKON, U COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMU Ha JOCTHUKEHHSIX
buznueckoil HayKu.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIEro
o0pazoBaHus OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJENI0), B 8
Kjacce — 68 vacoB (2 yaca B Henento), B 9 kitacce — 102 vaca (3 4aca B HeZEI0).

[Ipennaraemselii B mporpaMMe mo (Gpusuke mnepevyeHsb J1adopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, yUUTENb JAeaeT BbIOOP MPOBEACHHUS
1a00paTOpHBIX PabdOT U OMBITOB € YYETOM MHIMBHUIYaJTbHBIX OCOOCHHOCTEH
00yyYaromuxcsi, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHul, MpeAsiaraeMblX B paMKax
OCHOBHOI'O TOCYAApCTBEHHOI'O 3K3aMeHa N0 (PU3HKe.



COJEPXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHNH OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABnenus npuponsl. dusznyeckue SBICHHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JICKTPUIECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

®duznueckre BeNMUUHBL. M3MepeHune Quanueckux BeluduH. Puznueckue
npudopsl. [lorpeniHocts n3mMepennit. MexayHapoaHas cuctemMa eJIMHUIL.

Kak ¢wusuka wu gpyrue ecTEeCTBEHHbIE HAyKd H3y4alOT TPHUPOY.
EcTecTBeHHO-HAy4YHBIN METON TO3HAHWS: HAONIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onvcanue GU3NYECKUX SBJICHUN C TOMOUIBI0 MOJICIIEH.

Hemoncmpauyuu.

MexaHnueckue, TEIIOBbIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznueckne NPUOOPHI W TpOIEaypa MPSAMBIX HW3MEPEHHM aHaJOTOBBIM W
u(PpoBBIM MPUOOPOM.

Jlabopamopnwie padbomot u onvimot.

OnpeneneHue 1eHbI ASJICHUs IIKAJbl U3MEPUTEIILHOTO Tprbdopa.

HN3mepeHnne pacCTOSHUM.

N3mepenne 00bE€Ma KUAKOCTU U TBEPIOTO TeA.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepeHne TemmnepaTypbl IPYU HOMOILIH KUIKOCTHOTO TEPMOMETPA U AATUUKA
TEMIEPATYPHI.

[IpoBeneHne uccaeqoBaHus MO MPOBEPKE TMIIOTE3bI: JATbHOCTh IMOJETA IIAPUKA,
MyIIEHHOT0 TOPU30HTAIILHO, TEM 0OJIbIIE, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBe/IeHUSI 0 CTPOCHHUHU BelecTBA.

CtpoeHue BelleCTBA: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JBHKEHHMS YacTUIl C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeicTBue dacTwuil
BEIIECTBA: IPUTSXKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYEeCKUX) Tell. B3auMOCBA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcobeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
Hab6monenue nuddyszun.



HabGmonenue sBneHui, OOBSACHSAIOMUXCS MPUTSKEHUEM WIA OTTAIKUBAHHEM
YacCTHIl BEIIECTBA.

Jlabopamopnsie padomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM GoTorpaduii).
OneIThl IO HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OmnbITHI 110 OOHAPYKEHUIO JEHCTBHS CUI MOJIEKYISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBukeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe [BUKEHUME. PaBHOMEpPHOE W HEPAaBHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHMKEHUHU. Pacuér mytu u
BPEMEHU JABUKECHHUS.

SBneHue uHepUMH. 3aKOH HMHEpUMU. B3aummoneicTBue Ten Kak MpUYMHA
MU3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca kak Mmepa nHepTHocTH Tena. [ InoTHocTh
BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B e€AMHHIE O0BEMA
BEILIECTBA.

Cuita Kak xapakTepuUCTHKa B3auMoAeucTBUsS Ten. Cuna yrnpyrocTd U 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUSA U CUia
TsokecTd. CHila TSKeCTH Ha Ipyrux ruianerax. Bec rema. HesecomocTs. CroxxeHue
CWJI, HaMpaBJCHHBIX MO OAHOM mpsimoil. PaBHoxeicTByomas cui. Cuiia TpeHwUs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHne B MpUpOAE U TEXHUKE.

Jlemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHHS Tela.

N3mepenne cKOpOCTH NPSIMOJIUHENHOTO ABUKEHUSI.
Habmronenue siBjeHUsI HHEPIUH.

HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOCHCTBUU TEJL.
CpaBHEHHE MacC MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHune cuil, HallpaBJIEHHbBIX MO0 OJHON MPSIMOM.

Jlabopamopnwie padbomot u onvimot.

OnpeneneHne CKOPOCTH PaBHOMEPHOT'O JIBMXKEHUS (IIAapHKa B KUJIKOCTH, MOJIEIN
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

OmnpeneneHue CpeiHer CKOPOCTU CKOJIbKEHHUS OpyCKa WM IIapuKa 10 HaKJIOHHOM
IJIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPJOTO Tea.

OmnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHHs (IedopMalun) Npy>KUHbI
OT IPUJIOKEHHOW CHUJIBL.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHS OT BECa Teja
Y XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBienne TBEPABIX TeJI, :KUIKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILICHUS U YBETMYCHHsI JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJ€HUA Ta3a oT 00béMa, Temneparypsbl. llepenaua naBneHus



TBEPABIMU TEJNAMU, KUJAKOCTIMU MU Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUJIKOCTH OT TiyOuHBbL. ['mapocraTmyeckuid
napaaokc. Coob1aromuecs cocyabl. [ mapaBinueckue MEXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuymHBI CyliecTBOBaHUSA
BO3yIIHOM 00onoukn 3emin. OmnblT Toppuuermmu. M3mepenue armocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 1715t U3MEpeHus: aTMOC(PEPHOTO JABICHHUS.

JlelicTBre XKUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs KUIKOCTBIO U Ta30M.

CooOwaroruecs cocy/bl.

['mapaBarueckum mpecc.

[IposiBnenue neicTBust aTMOC(hEepHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIbI OT 00bEMa MOrPYKEHHOW YacTu Tena U
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITANKHUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YciioBue 1miaBaHus TEIl: MJIABAaHUE WIM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILICHMS TIIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamopnwie padbomot u onvimot.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOrPYKEHHOH B
YKUJKOCTb YaCTH TEJIA.

OnpeneneHre BBITAIKUBAKOIIEH CHIIbI, JEHCTBYIOLIEH HAa TENO, NOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CWIbI, JCHCTBYIOIEW HAa TEIO B
KUJKOCTH, OT MacChl TeJA.

OMNBbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, EUCTBYIOLIEH
Ha TEJIO B XHUIKOCTH, OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh YacTH Tela U OT
MJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa Wiy KOHCTPYMPOBAHUE JIOAKUA U ONpEAEIcHUE €€
Irpy30I0ABEMHOCTHU.

Pasnen 5. PaboTa 1 MOIIHOCTB. JHEpPrus.

Mexannueckas pabotra. MOIIHOCTb.

[IpocTtbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [I[pruMeHeHnne npaBuia paBHOBECHS pbluara K OJIOKY.
«3onotoe npaBuio» MexaHuku. KITJ[ npocTeix Mmexanu3MoB. IIpocTeie MeEXaHU3MBI
B OBITY U TEXHUKE.



Mexanuueckast dHeprus. KuHernueckass M TMOTEHIMAJIbHAs SHEPTUS.
[IpeBpaiieHre OAHOTO BU/IA MEXAHUYECKOW SHEPTUH B APYTroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[IpuMepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopnwie padbomot u onvimot.
Omnpenenenre pabOThl CHIIBI TPEHUS TIPH PAaBHOMEPHOM JBHKEHUU TeEJa 1O
TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanne ycioBU paBHOBECHS pblyara.
N3mepenue KII/] Hak1OHHOM TITIOCKOCTH.
N3ydeHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOU YSHEPTUU.
8 KIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOECHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH.

Mogaenu TBEPAOTO, JKUAKOIO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKECHUN MOJEKYJISIPHO--KHHETUYECKON TEOpHHU.
CMmaunBaHN€e U KallWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKECHUS
yactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPTHH:
TerIonepeaaya v CopepiieHue padoTel. Buibl Temionepeadu: TerionpoBOIHOCTD,
KOHBEKIIHS, U3JTyYEHHE.

KomnuecTBo TemioTel. YaenbHas TEINIOEMKOCTH BelllecTBa. TermiooOMeH U
TEIJIOBO€ paBHOBECHE. YpaBHEHHWE TeruioBoro OamaHca. I[lmaBmenwe wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kumenwe. YaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KHIIEHHUS OT aTMOc(epHOro
JTaBJICHUS.

BrnaxHocts Bo3myxa.

DHeprus TOIJIMBA. Y eibHas TeIUIOTa CTOPAHUS.

[Tpunumner pabotsl TerioBbix aBurateneit KIIJ[ TemioBoro npuratesns.
TeruioBble IBUTATENN U 3aLIATA OKPYKAOIIEH CPEBL.

3aKOH COXpaHEHUs U IPEBPALIECHHUS SHEPTUHU B TEIUIOBBIX Mpolieccax.

Hemoncmpauuu.

Ha6mronenne 6poyHOBCKOTO ABUKEHUSI.
Hab6monenue nuddysun.
HaOmronenue siBieHni cMaurBaHUsI U KaTWJUISIPHBIX SBJICHUH.



Habmronenre TemioBoro pacimpeHus Tel.
M3MeHeHne naBieHUs rasa MpH H3MEHEHHUH OO0bEMa U HArpeBaHUU WU
OXJIaXKICHUH.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.
Bune! remionepenaun.
OxJak/ieHue Mpy COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEUTHUMH CUIIAMHU.
CpaBHEHHE TEIJIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Hab6monenue xumnenus.
Habmronenne noctostHCTBa TeMITEpaTyphbl Mpy MIABJICHUH.
Mopenu Ter1oBBIX ABUTATEIICH.
Jlabopamopnwie padbomot u onvimot.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.
OMnbIThI IO BBIPALIMBAHUIO KPUCTAJJIOB ITOBAPEHHOW COJIM WJIM caxapa.
OnpIThl MO HAOJIIOJIEHUIO TEMJIOBOTO PACIIMPEHHUS T'a30B, KUIAKOCTEH U TBEPABIX
Tell.
Omnpenenenve AaBleHUs BO3AyXa B OaJIOHE HIMPHUIIA.
OmnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WIA OXJIAKICHHUS.
[IpoBepka rumnoTe3bl TUHEHHON 3aBUCHMOCTH JJIMHBI CTOJOMKA >KUIKOCTU B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIiepaTyphl.
HaGmonenne n3MeHeHus: BHyTpEHHEH SHEPrUM Tella B pe3yJibTaTe Terionepeaadn
¥ paOOThl BHEIIHUX CHUJI.
HccnenoBanue siBIeHUS TEINIOOOMEHA MPY CMEIIMBAHUM XOJIOIHOM U ropsyeit
BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIJIOTHI, TOJYYEHHOTO BOJIOM MPU TEMI00OMEHE C
HarpeThiM METAJUIMYECKUM LIWJIMHIPOM.
OnpeneneHue yeapHON TEINIOEMKOCTH BEILECTBA.
HccenenoBanue npouecca MCIapeHus.
Ornpenenenue OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.
Onpenenenue yieabHON TEIUIOTHI ILUIABJICHUS JIbJA.

Paznen 7. Dnekrpuyeckne 1 MAarHUTHBIE SIBJICHUS.

Onextpuzaums Tena. JlBa poaa 3JIEKTpUUECKUX 3apsaaoB. B3ammopeiicTBue
3apsOKEHHBIX Tel. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aUMOJEHCTBHUSA
3apsSOKEHHBIX TEJl OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUSI MEXK]Y T€JIaMu).

Onekrpudeckoe noJie. Hanpsox€HHOCTh 3iekTpuueckoro nosist. IlpuHnmn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsioB. DJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JHUDJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHMSI DICKTPUUECKOIO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuiia Toka.  DJEKTPUUECKOE  HaIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YJIETbHOE COMPOTUBJIEHUE BemlecTBa. 3akoH Oma
JJ1s1 ydacTka 1enu. [locaenoBarenbHoe U napauieibHOE COEAUHEHUE TPOBOHUKOB.

Pabora u MOIIHOCTH JJEKTpUUECKOTO TOKa. 3akoH Jxoyns—JIeHia.
DReKTpUYeCcKre 1EeNu U MOTPeOUTeNn dIeKTpUuIecKor dHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[locTtossHHble  MarHuThl. B3aumojelcTBHE  MOCTOSHHBIX MAarHuTOB.
MaruuTHoe noje. MaroHutHoe 1oJjie 3eMJIM U ero 3HaueHHE TS JKHM3HU Ha 3eMIIe.
OnbiT  Opcrena. MarouTHoe TMOJie  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSSHHOTO TOKa. lcmonp30BaHUE 3JIEKTPOJIBUTaTENeil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHue JIEKTPOMArHUTHOM MHAYKUMU. [TpaBuno Jlenna.

DJIeKTPOTreHepaTop. CnocoObr MOJTyYEHUSI AIEKTPUUECKOM SHEPI'UH.
DNEKTPOCTAHIINHN Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Jlemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.

OnekTpocTaThyecKast HHIYKLIHS.

3aKOH COXPAaHEHUS JIEKTPUUYECKHUX 3apSI0B.

[IpOBOAHUKY U TUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIM pa3psn.

M3mepeHne cuiibl TOKa aMIepMETPOM.

M3mepeHne 2neKTpUIeCKOrO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cCOnpoTHBIICHUN.

B3anmoneiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH PA3EIEHUS MTOIOCOB MATHUTA.



MoaenupoBaHre€ MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.
MarsuTHOE 1oJ€ TOKa. DIEKTPOMArHuT.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOIBUTaTENb OCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
OmneiTel @apajes.
3aBUCUMOCTh  HAIIPAaBJICHUS  MHIAYKIHMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DneKTporeHepaTop NOCTOSHHOIO TOKaA.

Jlabopamopnwie padbomot u onvimot.
OmnbITHI 110 HAOTIOACHUIO SJICKTPU3AUH T MHIYKIIUEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue 1elCTBUS SJIEKTPUUECKOTO OIS HA IPOBOJHUKH U AUIJIEKTPUKHU.
COopka 1 npoBepka pabOThI JIEKTPUUYECKON LIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
W3mepeHne u perynpoBaHue HAPSKEHHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKa, MAYLIETO YEPE3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OneIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHBICHUS
MIPOBOJAHUKA OT €r0 JJIMHBI, INIOMAA1 NONEPEYHOT0 CEYEHUS U MaTepUaJIa.
[IpoBepka npaBuia CIOKEHHS HAINPSHKEHUN NP MOCJIEI0BATEIIBHOM COCIMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka npaBuiia Juisl CUIIbI TOKA NPH MapalIeIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThl IAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HAa PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTM  CUJIbl  TOKA, HIYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEU.
Onpenenenue KIIJ] narpeBareis.
HccenenoBanre MarHUTHOTO B3aUMOJENCTBHS TOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOIO MOJIsi TOCTOSIHHBIX MAarHUTOB MPHU UX OOBEAUHEHUU U
pa3aciCHUHN.
HccnenoBanue 1eMCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AUMOJICHCTBUS KATYLIKU C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.
W3yyeHue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padoThl 3JIEKTPOABUTATEIIS.
N3mepenue KII/] anexkTpoaBuraTeIbHOM yCTAaHOBKH.
OMnBITEI IO UCCIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU: UCCIIEIOBAHUE
M3MEHEHUI 3HaYEHUS U HAITPaBJIEHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pasznen 8. MexaHn4yeckue siBJCHHS.

Mexannueckoe JaBHkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOIO IBWKEHHUS. PaBHOMEpHOE MPSAMOJIMHENHOE
neukeHue. HepaBHoMepHoe npsmonuHenHoe ABuxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb TeJa IIPYU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiMHEHOe aABuxkeHue. CBoOogHOE
najgenue. OnbiThl ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpykHOCTH. [lepmon m wacrota oOpamieHwus.
JIuHeliHas U yrioBasi CKOPOCTHU. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IlepBsiii 3ak0H HproTona. Bropon 3akon Herorona. Tperuit 3akoH HeroToHa.
[IpyHLIMT Cynepno3uLUU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: crujla TPEHHUSI CKOJIbKEHHUSI, CUIa
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue muaHer Bokpyr ComnHua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIVIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. Mi3menenne nmnyibca. IMnynbe cuiibl. 3aKOH COXpPaHEHUS
UMITyJIbca. PEaKTUBHOE NBUKEHHE.

Mexannueckas pabora W MOUIHOCTh. PabGoTa cui TsSKECTH, YIPYTroOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHIMabHAs SHEPTUA TeNa, MOIHATOrO Haj
MOBEPXHOCTHIO 3eMJin. [loTeHIManbHast SHEprus c:KaTtou npyxkuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3HEpPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

HabGnrogenne MexaHM4eCcKOro JBUKEHUS TeJla OTHOCUTENLHO Pa3HbIX TeNl OTCUETA.
CpaBHeHHE MyTel U TPACKTOPHUI ABMKEHUS OJHOTO M TOTO K€ TeJIa OTHOCHTEIBHO
pPa3HbBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanre Npu3HAKOB PaBHOYCKOPEHHOTO IBHXKEHUSI.

Habmonenune nBuxeHus Tena no oKpy>KHOCTH.

HabGmionenne MexaHMUeCKUX SIBICHUH, NPOUCXONAIIUX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCUTEIIBHO
KabuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHUS TeJIa OT MACChI Tea U ACHUCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHcTBa CUII TPU B3aUMOJICHCTBUU TEN.

M3meHenue Beca Tena npu YCKOPEHHOM JIBUKEHUH.



[Iepenavya uMmyJsibca npu B3aUMOAEHUCTBUAM TEL.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3AUMOJEHCTBUU TEN.

CoxpaHeHHe UMITyJIbCca [IPU HEYTIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

Hab6nrogenue peakTUBHOTO JABUKEHUS.

CoxpaHeHre MEXaHMYECKOM 3HEPTUu Mpy CBOOOIHOM IMaCHUH.

CoxpaHeHHe MEXaHWMYECKOW »HHEpPrud MNpuU ABUKEHUU TeNa TMOoJ JeHCTBHEM
TIPY>KUHBI.

Jlabopamopnwie padbomot u onvimot.

KoHcTpynpoBanue TpakTa Jjisl pa3roHa U JaJIbHENIlIero paBHOMEPHOTO JBUKEHUS
HIapyuKa WK TEJIEKKH.

Omnpenenenre cpeaHeil CKOPOCTU CKOJIbKEHUSI OpycKa WM JIBHKEHUS IIApHUKa 10
HAKJIOHHOU TUIOCKOCTH.

OnpeneneHne yCKOPEHUs Tejla MPU PAaBHOYCKOPEHHOM JIBH)KEHHH 1O HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBH>KEHUU
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTes3bl: €CliM MPU PABHOYCKOPEHHOM JBIKEHHWU O€3 HavyalbHOU
CKOPOCTH TYTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHSI CKOJBXKEHHUS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOJTBXKEHUS.

OnpenenenHue KECTKOCTH MPY>KUHBI.

Omnpenenenue paboOThl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBHUKEHUU Tella 10
TOPU30HTAJIBHOUN MOBEPXHOCTH.

Omnpenenenve paboThl CUJIBI YIIPYTOCTH NPU MOABEME T'Py3a C HCIOIb30BAaHHEM
HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yyenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJieOaHUs M BOJHBI.

KonebarenbHoe nuxenrne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUM: TTEpUOI,
4yacToTa, aMIUIMTyAa. MatemMaTu4yecKuil U npyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUH MPH KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — KonebaHus.  BoiHykneHnsle — konebanus.  Pe3onanc.
Mexanuyeckue BoyHbl. (CBOHCTBa MexaHWYecKMX BOJIH. [IpojonbHble
nornepeyHble BOJHBI. J[IMHA BOJHBI M CKOPOCTh €€ pachpOoCTpPAHEHHUS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
yIIBTPa3BYK.



Jemoncmpayuu.

Ha6mronenue konebanwmii e mo1 ASHCTBUEM CHITBI TSHKECTH U CHITHI YIIPYTOCTH.
Hab6mronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BIHY X ACHHBIX KOJI€OaHU U pe30HaHca.

PacnipocTpanenue mpo10ibHBIX U MOTIEPEUHBIX BOJIH (HA MOJIEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pE30HaHC.

Jlabopamopnwie padbomot u onvimot.

Omnpenenenre 4aCTOTHI U MEproa KoJIeOaHUH MaTEMaTHYECKOTO MAasSTHHUKA.
OnpeneneHre 4acToThl U NeproJia KoJIeOaH Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPUOIA KOJIeOaHUHM MOABEIIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEPUOIAa KOJIEOAHUNH TPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJIa KoJieOaHUM Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnwITHl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh MepUoia KOJICOAaHWW TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

H3mepenne yckopeHus: CBOOOIHOTO MaIeHU.

Paznen 10. Di1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.

OJIEKTPOMarHuTHOE  TOJIEe.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEeKTpOMarHuTHbIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJIH. Mcmolsib30BaHMe
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH.
BonnoBbIe cBOMCTBaA CBETA.

Jlabopamopnwie padbomot u onvimot.

W3y4yenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIC IBJICHHUS.

JlyueBas  mogmens  cBera.  Mcrounukm ~— cBera.  IIpsaMonunennoe
pacnpoctpanenue cera. 3atMeHuss ConHua u Jlynel. Otpaxkenue cera. Ilnockoe
3epKajio. 3aKOH OTPAXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesnoMiieHus cBeta. [losHOe BHyTpeHHee
oTpakeHue cBeTa. Mcrnosib30BaHNEe MOJIHOTO BHYTPEHHETO OTPAXKEHNSI BONITHYECKUX
CBETOBOJIAX.



Jlnnza. Xox myuent B ma3e. OnTHyeckas cuctema horoamnmnapara, MUKPOCKOIIA
U Teneckomna. ['na3 kak ontudeckas cucremMa. bam3opykocTh U JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel HploroHa. Cnoxxenue
CIIEKTpaJIbHBIX IBETOB. J(Mcniepcus cBera.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTuyecKuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J 1y4yeln B pacCEenBaIOIIEH JINH3E.

[Tomyuenue n300paskeHUM C MOMOIIBIO JIUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIA.
Mopens rnasa.

Pa3noxxenue 6emoro cBeta B CIEKTP.

[Tomryuenue Oenoro cBeTa Mpu CIOKEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnwvie pabomol u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3yyenue xapakTepucTuk u300paxeHus IpeIMeTa B IJIOCKOM 3epKale.
HccenenoBanne 3aBUCMMOCTH yIJ1a IPEJIOMIIEHHUS CBETOBOTO JIyda OT yIJIa MaJAcHUs
Ha IPAHULE «BO3YX—CTEKIIO.

[Tonyuenne n300paskeHU C MOMOIIBbIO COOMPAOIIEH JIMH3HI.

Omnpenenenue (OKYCHOTO PACCTOSHUS U ONTUYECKON CHIIbI COOMPAIOIEH JTMH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKT.

OmnBITH 110 BOCIIPUSATHIO I[BETA MPEAMETOB NPU WX HAOIIOJCHUU Yepe3 LIBETOBBIC
(GUIBTPHI.

Pa3pen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pe3epdopaa u mnanerapuas mozaens atoma. Mogens aroma bopa.
Hcnyckanue u norionieHue ceeta atomoM. KBaHTel. JIuHeWyaTbie CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3nydeHusi. CTpoeHue aTOMHOTO
anpa. Hyknonnas Mogxens aroMHoro sapa. Mzorombel. PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenud saaep. Ucrounuku sneprun ConHIa u 3BE3 .

Snepnas sHepreruka. JeWCTBHS pPaauOaKTUBHBIX H3JIIyYEHHW Ha >KUBBIC
OpPTaHHU3MBI.



Jemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexkTpsl pa3aIu4HbIX Ia30B.
CnekTp Boaopoaa.
HaGmronenue tpexoB B kamepe Busbcona.
Pabora cu€Trunka HOHU3UPYIOITUX U3TyYCHUH.
Peructpanus nzmydeHus IpUpOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnwie padbomot u onvimot.

HabnrogeHue CIuIonMHbIX U TUHEHYATHIX CIEKTPOB U3ITyUECHUSI.

HccnenoBanre TPEKOB: U3MEPEHHUE DPHEPIrUU YACTHULIBI O TOPMO3HOMY IyTH (I10
dboTtorpadusim).

H3mepenne pannoakTUBHOTO (poHa.

IToBTOPUTEIBHO0-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOy b IPEAHA3HAUEH I CUCTEMAaTU3alluu
1 00001IEeHNUsI MPEIMETHOTO COJEPKAHUS U OTbITa JIEATEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH Bcero Kypca (U3HKH, a TaKXkKe g MOArOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (u3uKe A1 OOy4arolIuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN TIPEeIMET.

[Tpu M3y4eHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHIKEHHE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECJOBAHUS
SIBJICHUM TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3HUECKHE
SIBJICHUS, TPUMEHSISI TIOJYyYEHHbIE 3HAHUS, peliaTh 3aJayd, B TOM 4YHUCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOIMATBHO AEATEIbHOCTHBINA XapaKTEP JAHHOTO pa3/iesia peain3yeTcs 3a
c4€T TOro, YTO 0OYYaIOIIMECs BBIMOIHSIIOT 3aaHusl, B KOTOPBIX UM IpejIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMH pacro3HaBaTh M HAYYHO OOBICHATH
dbu3nYecKue BJICHUS B OKPY>KaIOIIEeH MPUPOJIE U MOBCEITHEBHON KU3HH;

UCII0JIb30BaTh HAYYHBbIE METOAbl UCCIIEIOBAHUS (DU3NUECKUX SBIICHHM, B TOM
YUCJIE IJIs1 IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBHI HamOOJiee BaXKHBIX JOCTHXKEHUNH COBPEMEHHBIX
TE€XHOJIOTUA, HAIPUMEP, MPAKTUYECKOT0 UCIOIb30BAHUS PA3TMUYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHMS U COXPAHEHHS BCEX M3BECTHBIX BUOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3uMKku Ha ypOBHE OCHOBHOI'O OOIEr0 0Opa3oBaHUsl HAINIPABIEHO
Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTelIbHbIX
pE3yJIbTATOB.

B pesynbrare u3yuenus GpU3MKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y obydarorierocst OyayT copMUpOBaHBI CIICAYIONINE JTUIHOCTHBIE PE3yJIbTaThl B
YacTH:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— MPOSIBIICHHE HHTEpPECa K UCTOPUM M COBPEMEHHOMY COCTOSHHMIO POCCHUMCKOU
buznuecKoil HayKu;
— [IEHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSAM POCCUNUCKUX YUEHBIX--(DHU3UKOB;
2) rpasKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA S
— FOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHHI
buzukwy;
— OCO3HaHUE BAXXHOCTU MOPAIBHO--3TUYECKUX NPHUHIMIOB B JEATEIbHOCTH
YYEHOT0;
3) 3cTEeTUYeCKOr0 BOCIIUTAHMS:
— BOCHpPHUATHE SCTETHMUECKUX KayecTB (U3UUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOTI'0 TIO3HAHMA:
— OCO3HAaHME IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;
— pa3BUTHE HAy4YHOW JI00O3HATENBHOCTH, HMHTEpeca K UCCIeI0BATEIbCKON
NEeATEIbHOCTH;
5) popmupoBaHus KyJAbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0JIAT OOy YHS:
— OCO3HaHME LIEHHOCTHM Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJ 0O€30IacCHOrO IMOBEJAEHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C AJIEKTPUYECKUM U TEIUJIOBHIM O0OpYAOBaHHEM B
JOMAIIHUX YCIIOBHUSIX;
— c(popMupoBaHHOCTH HaBbIKa pedIEKCUU, IPU3HAHKE CBOETO MpaBa Ha OUIMOKY U
TaKOro K€ IpaBa y APYyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIUTAHMS:
— AKTMBHOE YYacTHME€ B PEHIEHUWM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHO OpraHu3alluu, ropoja, Kpas) TEXHOJIOTHUYECKONH M COLMAIBbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHUM;
— UHTEPEC K MPAKTUUYECKOMY U3YUEHUIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKOM;



7) 3K0JIOTHYE€CKOr0 BOCIIMTAHUSA:

— OpUEHTalUs Ha TPUMEHEeHUE (PU3NYECKUX 3HAHUM JJI pellieHus 3a7a4 B 00J1acTH
OKpYXalUe Cpebl, IUIAHUPOBAHUS IOCTYIIKOB M OILIEHKM HMX BO3MOXKHBIX
IIOCJIEACTBUAN ISl OKPYKAIOIEH CPEJIbI;

— OCO3HaHHWE TI00aTBLHOTO XapakTepa HKOJOTHYECKUX MpoOJeM U MyTed HX
pelIeHus;

8) ajanTaumu K H3MEHSAWIIMMCH YCJIOBHAM COLMAJBHON M NPHPOIHOMH
cpeabl:

— MOTPEOHOCTHh BO B3aMMOJICUCTBHUY MPHU BBHIMOJHEHUN MCCIIEIOBAHUN U TIPOEKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh OTIBITY M 3HAHUSIM JPYTHX;

— TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTM 4Ye€pe3 IMPAKTUYECKYIO
JIEATEILHOCTD;

— MOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4ucie (HOPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (U3HMUECKIX 00BEKTaX U SBJICHUSIX;

— OCO3HaHue JAePUIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEW B 00JacTu
buzukwy;

— TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHNN HOBBIX (DM3MUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATh M BBISBIISITH B3aUMOCBSI3M MPUPOBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3MUECKUX 3HAHUI;

— OLIEHKa CBOMX JEWUCTBUM C YYETOM BIMSHUS Ha OKPYXAIOUIYIO CpEny,
BO3MOKHBIX I'JTOOAILHBIX ITOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBOoeHUs MpOorpaMMbl IO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromierocss OyayT cGhOpMHUpPOBaHBI MeTampeAMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATENILHBIC YHUBEPCAIbHbIE YUeOHbIC ACHCTBUS,
KOMMYHUKAaTHBHbIC  YHHUBEpCaJbHbIC  y4eOHBbIE  JICHCTBUS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC YUeOHbIe NeHCTBUA

Ba3oBble Jjoruyeckue 1eiicTBHA:
BBISIBIISATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKN O0OBEKTOB (SBJICHUH);
yCTaHABIMBATh CYIIECTBEHHBI TIPH3HAK KJIacCU(UKAIIMU, OCHOBAHMS IS
000011IeHUs U CpaBHEHUS,
BBISIBIISAITH  3aKOHOMEPHOCTH W TIPOTUBOPEYMsI B pacCMaTpuUBaeMbIX (hHaKTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCSAIIUXCS K (PU3UUYCCKUM SBJICHUSIM;



BBISIBIISITh IPUYUHHO--CJICACTBEHHBIC CBSI3H MPU U3YUEHUN (DU3NUECKUX SBICHUN U
MPOLIECCOB, JeNIaTh BBIBOJBI C MCIOJIb30BAHUEM JEAYKTHUBHBIX W WHAYKTHUBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEIUYMH;
CaMOCTOSITEJILHO BBIOMpaATh CIOCO0 pelieHus ydeOHoW Qu3nueckod 3amadu
(cpaBHEHHE HECKOJIbKUX BAPUAHTOB PEILCHMS, BHIOOp HamboJiee MOAXOJAIIEIO C
y4€TOM CaMOCTOATEIHHO BbIICIEHHBIX KPUTEPHUEB).

basoBble ucciaenoBaregabcKue 1eHCTBUA:
UCIIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS;
IPOBOJUTH MO CaMOCTOSTENIbHO COCTaBJIEHHOMY TIUIAHY OIIBIT, HECJIOKHbIN
bU3UYeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBIICHHUS,
OLICHUBATh HA MIPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, TIOTYUYEHHYIO B
X0/I€ UCCTIEI0BAHUS I SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (OPMYIUPOBaTh OO0OOIIEHUST W BBIBOABI 1O pe3yjbTaTam
MPOBENEHHOIO HAOMIOAEHUS, OTIbITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHelIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a
Tak)K€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 HMX pPa3BUTUU B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmanmeii:
IPUMEHSATH Pa3IUYHbIE METOJbl, MHCTPYMEHTHI U 3alpOoChl IPU MOUCKE U 0TOOpE
uH(OPMAIUU UK TAHHBIX C YYETOM MPEJII0KEHHON yueOHOoU (u3nuecKoi 3a1auu;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATb U  HUHTEPIPETUPOBATH  UH(GOPMALHUIO
pa3IMyYHBIX BUAOB U (OPM MpPECTABICHHUS,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY MpeacTaBieHus HHOpMALUU U
WLTIOCTPUPOBATh pellaeMble 337aui HECTOKHBIMHA CXEMaMu, JuarpaMmmamu, HHOU
rpaduKoOi U UX KOMOMHAITUSMH.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:
B Xoj€ oOcyxJeHusi yueOHOTO MarepHualia, pe3yslbTaToB JabopaTOpHBIX paboT U
IIPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMbl M BBICKA3bIBATh
UJIeu, HalleJICHHbIE Ha pEIleHHE 3a/Jaud W MOoJJIepKaHue OJarokeaaTebHOCTU
OOIIIEeHHS;
COMOCTAaBIIATh CBOM CYXACHHUS C CYXXIEHUSMH APYIMX YYacTHUKOB JHUaiora,
0oOHapyXUBaTh Pa3IN4Ke U CXOACTBO MO3UIIHIA;
BBIPaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHbMEHHBIX TEKCTaX;
nyOJUYHO MPEACTABISATh PE3yJbTaThl BBIMOIHEHHOTO (PU3UYECKOrO OMBITA
(3KCnIEpUMEHTAa, UCCIEAOBaHUS, IPOEKTA);
MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHON U WHIANBUAYATbHOUPAOOTHI
IPU PEIICHUU KOHKPETHON PU3nYecKoi mpoOIeMbl;



MPUHUMATH II€JIM COBMECTHOM ACSATEIHHOCTH, OPTaHU30BHIBATH NEUCTBUS MO €€
JTOCTIDKCHHIO: PaclpelelsaTh POoJId, OOCYXKJaTh IPOIECCHl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJBKHUX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, TOCTHIasi KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU YWICHAMH KOMAaH]IbI;
OIICHMBATh KAadeCTBO CBOETO0 BKJIaJAa B OOMUH TPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:
BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYyalUsX, TPEOYIOITUX s
peteHust PU3NIECKUX 3HAHUK;
OPHUEHTUPOBATHCS B PA3JIMUHBIX MOJIX0/IaX MPUHATUS PEUICHUN (MHAUBUIYaIbHOE,
MPUHATHE PELICHUsI B TPYIIe, IPUHATHE PEIISHUN TPYMIo);
CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHUsT (PU3MYECKON 3a7a4u WU IJIaHa
WCCJICIOBAHMS ¢ YUYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpejiaraeMble BApUAHThI PELICHUI;
JieJaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a pPeIleHuE.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJLJIEKT:
JlaBaTh aICKBaTHYIO OIIEHKY CUTYallUH U MpeJiaraTh IiaH €€ U3BMEHEHNS,
OOBSACHITh MPUYHUHBI JOCTIKCHHS (HETOCTHMIKEHUS) PE3YyIbhTaTOB ACSTEIHHOCTH,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJI€ B XOJ BBIIOJHECHUS
(GU3UYECKOTO MCCIICIOBAHUS WIIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSATENHCTB,
W3MEHUBIITNXCSI CUTYaIlUH, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;
OIIEHHBAaTh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUSIM;
CTaBUTH ce0s HA MECTO JAPYTOro YeJOBEKa B XOJI€ CIIOpa WM JUCKYCCHH Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPyTOro;
MpU3HABaTh CBOE MPABO Ha OIIMOKY NP perieHnu GU3NIECKUX 3a7a4 UIu B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBo JAPyroro.

INPEAMETHBIE PE3YJIBTATDBI

K konIy oOyuenus B 7 kjacce IpeaAMETHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
UCIONBb30BaTh MOHATHUS: (U3NYECKME U XMMHUYECKHUE SBIICHUS, HaAOIIOJEHUE,
HKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHUIIBI PU3NUECKUX BEIMYUH, ATOM, MOJIEKYJIa,
arperaTHble  COCTOSHHMS  BemlecTBa  (TBEpHOE, IJKUAKOE, Tra3o00pasHoe),
MEXaHUYeCKOe JBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOIMHEHHOE),



TpPaeKTOpHsi, paBHOACHCTBYIOLIas cuia, aedopmamus (ynpyras, IUiacTU4YecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCYBL;

paznuuath sBIeHUS (Iuddy3us, TemiaoBoe ABMKEHHWE YAaCTHIl BEIIECTBa,
PaBHOMEPHOE JABMKEHUE, HEPABHOMEPHOE JBUKEHUE, HHEPLHS, B3aUMOJICHCTBHUE
T€J, PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpalleHus, Iepenada
JaBJI€HUs TBEPABIMU TEJIaMH, XUAKOCTAMHU U Tra3amH, aTMOC(epHOe HaBlIECHHUE,
IUIABAHUE TeJ, IPEBPALLECHUS MEXAHWYECKOW HHEPruM) I0 OIHCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
duznyeckoe sABICHUE;

pacro3HaBaTh IPOSIBICHUE H3YyYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXaroLIeM
MHUpPE, B TOM 4YHuClIe (PU3NYECKHE SIBICHHUS B IPUPOJE: NMPUMEPHI ABWKEHHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKUBOU IIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B
OpUpOJie U TEXHHUKE, BIMSHUE aTMOC(EpPHOro NaBiICHUS Ha KXUBOM OpraHusM,
IUTaBaHHUE PHIO, phIYard B TEJE YEJNOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/la4y B y4eOHYIO, BBIJCNIATH CYIIECTBEHHbIE CBOICTBA (IMPU3HAKH) (PU3NYECKUX
SIBJICHUU

OMHCHIBATh HU3YYEHHBIE CBOMCTBA Ten W (U3MYECKHE SIBICHUSA, HCIIOJIb3Ys
¢usznyeckue BeIMUMHBI (Macca, OO0BEM, IUIOTHOCTH BELIECTBA, BpPEMs, MYThb,
CKOPOCTb, CPEIHsISI CKOPOCTb, CHJIa YNPYTOCTH, CWJIA TSKECTH, BEC Tela, CUIIA
TpEeHMsl, JaBieHHe (TBEPAOrO Teja, >KUIAKOCTH, rasa), BBITAJKHBAIOIAs CHJIA,
MeXaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3()PHUIMEHT
MIOJIE3HOT'O JIEUCTBUS MEXaHU3MOB, KHUHETUYECKAsl U MOTEHIMAIbHAS SHEPTUS), IPH
ONMMCAaHUU TPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIb3YyEMbIX BEIUYHH,
uX O003Ha4YeHUsS M €IMHULBl (U3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOILME TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BEIUYMHAMHU, CTPOUTH
rpauku U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS M MPOLECCHI, HCIOIb3Ys
MpaBUJia CI0KEHUs CUJl (BJ0JIb OJTHOM NIpsiMOi), 3akoH ['yka, 3akoH [Tackans,3akoH
ApxuMena, IpaBUJIO paBHOBECHsI pblyara (0JI0Ka), «30J10TOE NPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHWYECKOM OHHEPruH, IPU ITOM JaBaThb CIIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMAaTHYECKOEBBIPAKEHNUE;

OOBACHATH (DU3HUECKUE SBIICHUS, MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallMii MNpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABITH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BCHEHUE U3 1—2 JIOTUYECKUX I1aroB
¢ onopoi Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3aJauyd B 1—2 NEHCTBUS, UCHOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJadd



3aIlMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIUUUHBI B (HOPMYIIBI U
IPOBOANUTDH PAacUEThl, HAXOAUTD CIIPABOYHBIE TaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS
3aJ]1a4, OLICHUBATh PEATMCTUYHOCTD IMOTY4EHHON (PU3NYECKON BETUUYHHBI;
pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, B ONMCAaHUHU HCCJIENOBAHMS BBIACIATH IPOBEPAEMOE IMPEAIOI0KECHUE
(runoTesy), pa3nuyaTh U UHTEPHPETUPOBATH IMOJIYUYEHHBIM pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTbITA, /I€JaTh BHIBOJBI 110 €T0 pPe3yIbTaTaM;

IPOBOAUTH OIBITHl MO HAOMIOJAEHUIO (PU3MYECKUX SBJICHUN WIM (PU3NYECKUX
CBOICTB TeJl: (POPMYIUPOBATE IPOBEPSAEMBIE IPEATIOTIOKEHUS, COOUPATH YCTAHOBKY
U3 TPEIJIOKEHHOTO 000pYAOBAaHUS, 3alMCHIBATh XOJl OMbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPSAMbIC U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAacChl Tea, 00bEMa, CHUITBI
U TEMIEpaTypbl C HCIOJb30BAHUEM aHAJOrOBBIX U UUGPOBBIX MPUOOPOB,
3aMMChIBATh [TOKA3aHUS NPUOOPOB C YUETOM 3aJJaHHOW aOCOIOTHOM MOTPEIIHOCTH
U3MEPEHNM;

POBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUYECKOM BEIMUUHBI OT JAPYTOM
C HCIOJb30BAHWEM MPSAMBIX HW3MEPEHHM (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBIDKYILETOCS Tela OT BPEMEHM JBM)KCHHUS Teja, CWIbI TPEHUS CKOJBXEHUS OT
BEca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOIIAJN CONPUKOCHOBEHMS TEJI, CUJbI YIPYTOCTH OT YJUIMHEHUS IPYXKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tela M OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TENO, YCIOBUM IJIaBaHUs TeJl, yCIOBUN paBHOBECHS phluara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4EOHOIO HCCIIEOBaHMs, COOMpPATh YCTAaHOBKY M
BBITMIOJIHATH U3MEPEHHUS, CIETysI TPEIJIOKEHHOMY TIaHy, (PUKCUPOBATH PE3YJIbTATHI
MOJTy4YEHHOM 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BUJIE MPEJIOKEHHBIX TaOIHI U
rpaduKoB, enaTh BIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHUS;

IPOBOJANUTH KOCBEHHbIE HM3MEpPEHUs! (PU3MUECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Tena, CUila TPEHUS CKOJIBKEHHs, AABICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWIa, JEWCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTHb TEJIO,
KO3 UIIUEHT NOJIE3HOTO JCHCTBHS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEAT0KEHHOM
UHCTPYKLMU: TpPU BBIIOJIHEHUNM W3MEPEHUH COOUpPATh HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIISITh 3HAYEHUE UICKOMOM BEJIMYNHBI;

coOirofaTh MpaBuUiia TEXHUKH OE30MacHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaThb IMPUHLUIBI ACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMEeTp, phIuar,10ABHKHbII
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTB;



XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCJE: MOJUIMITHUKU, YCTPOMCTBO
BOJONIPOBO/1A, THIPABINYECKUI MTPECC, MAHOMETP, BEICOTOMED, OPIIHEBOUN HACOC,
apeoMeTp), UCIOJb3Ys 3HAaHUSL O CBOMCTBAX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUW B MOBCEJHEBHOW >KM3HU ISl OOecredeHus
0e30mMacHOCTH TpU OOpallleHud ¢ NpuOOpaMH U TEXHUUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHUsI 3JI0pPOBbSI W COOJIOJEHUS HOPM JKOJIOTMYECKOTO TOBEJICHUS B
OKPYXaroLEen cpee;
OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU C
3aJaHHBIM TIOWCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUU M IIYTEM
CpaBHEHHUS PaA3JIMYHBIX MCTOYHUKOB BBIJCIATH MH(OpMaIUIO, KOTOpas SBISETCS
POTUBOPEUYUBOM UIIM MOXKET ObITh HEIOCTOBEPHOM;
UCIIONB30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJaHUl HAYYHO--TIOMYJSPHYIO
JAUTEepaTypy (PU3MUECKOro coaep:KaHHs, CIPaBOYHBIE MaTEpHUalbl, PECYPChl CETH
WuTepHeT, BiaaeTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MMChbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 MCTOYHHMKOB MHPOpMAIMKU (PU3NYECKOTO COAEPN AHUS, B TOM YHUCIE MyOJIUYHO
JienaTh KpaTKue COOOIICHUS O PE3YJIbTaTaX MPOEKTOB WM y4E€OHBIX UCCIIEIOBAaHUH,
IPpU 3TOM TIPAMOTHO HCIIOJb30BaTh M3YYEHHBIM NOHATHUWHBIA ammapar Kypca
(bu3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIINEH;
IIPY BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U UCCIEAOBAaHUI pacrpeaensaTh 00s3aHHOCTH
B I'PYyNII€ B COOTBETCTBUHU C IOCTABICHHBIMU 33J]a4aMH, CJIEIUTh 34 BBINIOJHEHUEM
1iaHa JEeWCTBHM, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTD
IPYIIIbI, BBICTPAaUBaTh KOMMYHHMKAaTHBHOE B3aMMOJICHCTBHE, YUUTBHIBAs MHEHUE
OKpY’KaIOIIHUX.

K xonIty oOyueHus B 8 kjiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEMJIOBOE JABUKEHHUE aTOMOB
¥ MOJIEKYJI, arperaTHbIE COCTOSIHHSI BEILIECTBA, KPUCTAIUTUYECKHE U aMOpHBIETENA,
HACBILIEHHBIM M HEHACBIIEHHBIM Map, BJIAXHOCTb BO31AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIUIOBOM JIBUTATENb, JIEMEHTAPHBIN ANEKTPUUYECKUN 3apsi,
AIEKTPUYECKOE IOJIE€, TPOBOAHUKHU U JUICKTPUKH, MTOCTOSHHBIN 3JIEKTPUYECKUMA
TOK, MATHUTHOE TOJIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKAaTHE, TEIUIonepeaaya, TeIIOBOe
paBHOBECHE, CMAYMBAHUE, KaIlWJUIIPHBIE SBJICHUS, HWCIIAPEHHE, KOHJEHCALMS,
IJIaBJeHUE, KpUucTauin3anuus (0TBep/IeBaHKe), KUIIEHHE, TeIulonepeaayda



(TemI0NpPOBOIHOCTh, KOHBEKLUS, U3JIyUEHHE ), SJIEKTPU3ALUs TeJl, B3AUMOJEHCTBHE
3aps70B, AEUCTBUA AJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBHIE
MarHuToB, IEHCTBUE MAarHUTHOTO I0JI HA IPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsI
UHAYKLHS) 10 ONHUCAaHUI0 HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOe SBICHHE;

pacro3HaBaTh MPOSABICHUE U3yUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4yHclie (U3NUECKre IBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KallWJUIApHBIE SIBJICHUS B IPUPOJIE, KPUCTALIbl B mpupojae, usiydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SBJICHHUS B aTMocdepe, 3NIEKTPUUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJsie 3eMiid, Apei¢ MOI0COB, POJIb MArHUTHOTO TMOJS JIJIS JKU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, TPU 3TOM NIEPEBOIUTH MPAKTHYECKYIO 3a7a4y B
y4€OHY0, BBIAEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NUECKUX SBJICHUM;
ONKCHIBATh H3YYEHHBIC CBOMCTBA Te€l U (U3MUECKHUE SBJICHUS, HCIOJbB3YS
¢usznyeckue BETUYMHBI (TeMmmepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO
TEIUIOTHI, YAEJIbHAS TEIUIOEMKOCTh BELIECTBA, YAEJIbHAS TEIUIOTa IJIaBJICHUS,
yZieabHas TeII0Ta NapooOpa3oBaHus, yAellbHas TEIUIOTa CTOPaHus TOIIJIUBA,
KOA(Q(QUIMEHT IOJE3HOr0 JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQKHOCTb BO3/yXa, DJEKTPUUYECKMM 3apsii, CHUjla TOKa, DIIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOJHUKA, YIEIbHOE CONMPOTUBIECHUE BEIECTBA,
paboTa W MOUIHOCTH 3JEKTPUUYECKOTO TOKA), MPU OMHCAHUU MPABHIBHO
TPAKTOBATh (PU3UUECKHUM CMBICII UCIIOJIB3YEMBIX BEIMUMH, 0003HAUEHUS U
€IMHULBl (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(Gu3NYECKYI0 BEIMUYMHY C JIPYTUMH BEIMYMHAMHU, CTPOUTH IpaUKU M3yUYEHHBIX
3aBHCHUMOCTEH (PU3NUECKIX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U IPOLECCHI, UCIIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS BEIIECTBA,
OPUHIUI CYNEPIO3UIMHN TOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsaa, 3akoH OMa Juist ydacTka Lenu, 3akoH /Dxoyns—JIeHna, 3aKkoH coXpaHEeHMs]
DHEPIUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIllUCHIBaTh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyal Ui IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISTD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOrMYECKHX I1aroB
¢ onopoii Ha 1-2 N3y4eHHBIX CBOICTBA (PU3NUECKUX SIBICHUMN, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemats pacu€THbIe 3aJayd B 2—3 JEHCTBUS, HCHOJb3Ys 3aKOHBI U (HOPMYIIBI,
CBA3BIBANOIME (PU3NYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJadu
3aMMChIBAaTh KPATKOE YCIIOBUE, BBISABIATh HEAOCTATOK JAHHBIX JJI PELICHUS



3aJ1a4M, BBIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE [JI €€ PEelIeHuUs, TPOBOIUTD
pacuéTbl M CpaBHHUBATh IIOJYYEHHOE 3HAa4YeHHE (PU3MUECKON BEJINYUHBI C
WU3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PEHIMTh HPHU MOMOLIM (PU3NYECKUX
METOJIOB, MCIOJIb3Yys ONMCAaHUE HCCIEAOBAaHMS, BBIICIATH IIPOBEPSIEMOE
NPEANOJIOKEHNE, OLEHNBATh NPABUIBHOCTD MOPSAIKA MPOBEIECHUS MCCIEI0BaHNUS,
JienaTh BbIBOJIBI,

IPOBOAUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKUX SBJICHUN WIM (PU3NYECKUX
CBOMCTB Ten (KalWJUIApHBIE SIBJICHUS, 3aBUCHUMOCTb JABJIEHUS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH TpOIlecca OCTHIBAaHUS U HAarpeBaHHUs MpH
U3JIy4YEHUHU OT I[BETa H3Iy4arolleil (morjomarnieii) NOBEPXHOCTH, CKOPOCTb
UCIIAPEHUSI BOJBI OT TEMIEPATYPbl >KUAKOCTH W IUION[AJAH €€ MOBEPXHOCTH,
IEKTPU3aLUs TEl U B3aUMOJEHUCTBHUE JJIEKTPUYECKUX 3apsiiOB, B3aMMOJEHCTBUE
IIOCTOSIHHBIX MarHWTOB, BU3yaJIN3al[isl MarHUTHBIX ITOJIEW NIOCTOSIHHBIX MarHUTOB,
JNEHUCTBUS. MAarHUTHOTO IOJISI HA MPOBOJAHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOABUTATENS MOCTOSIHHOTO TOKA): (hOPMYIHpPOBATh MPOBEPSIEMBIC
IOPEINOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 IHPEIJIOKEHHOIO 000pyIOBaHMUS,
OIMCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATh MPAMbIE HW3MEPEHHS TEMIEPATYpbl, OTHOCHUTEJILHOM BJIAXHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSKEHUS C HMCIOJIb30BAHMEM AaHAJOIOBBIX NMPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH PE3YJbTaThl U3MEPEHUN C y4ETOM
3aJJaHHOW aOCOJIIOTHON MOTPEIIHOCTH;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUYECKOM BEIMUUHBI OT APYTOM
C UCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTUBIICHUSI IPOBOIHUKA
OT €ro JUIMHBI, IUIOWAAU IOIEPEYHOTO CEYEHUS U YAEIBHOIO COIPOTHUBIICHHUS
BEILECTBA MPOBOJAHUKA, CHJIBI TOKA, MAYIIET0 4epe3 MPOBOJHUK,OT HANPSIKECHUS
Ha IIPOBOJHUKE, NCCIIEIOBAHNE MOCIEI0BATEIBHOTO U NMAPAIIIEIBHOTO COEAUHEHNAN
IPOBOJHMKOB): IJIAHUPOBATh HCCIEAOBAHUE, COOMPATh YCTAHOBKY U BBIMOJIHSITH
U3MEpPEHMs], Cleays HOpeJIOKEHHOMY IUIaHy, (UKCHUpOBaTh  PE3yJIbTaThl
IOJyYEHHOM 3aBUCUMOCTH B BHJAE TaOiull U IpaduKoOB, J€1aTh BBIBOABI IO
pe3ynbTaTaM HCCIIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BENUYUH (yIeTIbHas TeIIOEMKOCTh
BELIECTBA, COIPOTUBJIEHHE MPOBOJHUKA, padOTa W MOIIHOCTh AJIEKTPUYECKOTO
TOKA): IJAHUPOBaThb W3MEPEHHUs, COOMpPATh HSKCIEPUMEHTAIbHYIO YCTAHOBKY,
cienys NpeaJIoKEHHOW HHCTPYKIIUN, U BBIYMCIIATh 3HAYCHUE BEJIMUNHBI;
coOirofaTh MpaBuUiia TEXHUKH OE30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;



XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOH Ha MX OMHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHa, aMIIEpPMETpP, BOJBTMETP, CUETUUK IIEKTPUUECKOI
SHEPTUH, IJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPUOOPHI
(puMepBI), ANEKTPUUECKUE MPEAOXPAHUTENHN, SIEKTPOMArHHUT, JIEKTPOIBUTATEINb
MOCTOSTHHOTO TOKAa), MCIOJb3ysd 3HAaHUSA O CBOWCTBAX (PU3MUECKHUX SIBICHUU H
HeoOXxouMble U3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEpUTENbHbIE TPUOOPHI 110
CXeMaM U CXEMaTU4YHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEpMOC,
NICUXPOMETP, TUTPOMETP, J[BHUraTelb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX LEeNeil ¢ MocieqoBaTeNbHbIM |
napajuieIbHBIM COCIMHEHUEM BJEMEHTOB, pas3iinyas yCJIOBHbIE 0003HAUCHUS
3IIEMEHTOB JIEKTPUYECKUX IIeTICH;
NPUBOAUTH TMPHUMEPHl (HAXOAUTh HHMOPMALUIO O IMpUMEpax) MPaKTUUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUM B TMOBCEAHEBHOM JKM3HU i oOecreueHus
Oe3omacHoCcTH Tpu OOpalieHuu ¢ MpuOOpaMHU M TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpAaHEHUS 37I0POBbSI U COONIONEHHS HOPM SKOJOTHMUECKOTO TOBEJCHHS B
OKpY’KarolEen Cpeae;
OCYILECTBIIATh MOUCK MH(POpPMALUU (U3NUECKOTo cojaepkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCSI 3HAHUN U MYTEM CPaBHEHUS JOTOJIHUTEIbHBIX MCTOYHUKOB
BBIJICNIATh MH(GOPMAIIMIO, KOTOpasi SIBISETCS NMPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIONB30BaTh TNPU BBINOJHEHUH YYE€OHBIX 3aJaHUMl HAay4YHO--TIOMYJSPHYIO
auTeparypy (pusnueckoro conuepskaHus, CIPaBOYHbIE MaTEpUAIbl, PECYPChl CETH
WutepHer, BnageTh NpUEMaMu KOHCIIEKTUPOBAHHUS TEKCTa, NPeoOpa3oBaHUs
nH(OpPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/aBaThb COOCTBEHHbIE NMUCHbMEHHBIE UM KPATKUE YCTHBIE COOOIIEHHs, 0000IIas
UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3HUUECKOTO COACPKAHUS, B TOM YUCIIE
nyOJIMYHO TPENCTaBIATh PE3yJAbTaThl MPOEKTHOW WM HCCIIEA0BATENIbCKOI
NESITEeIbHOCTH, MpPU 3TOM TPAMOTHO HCIOJb30BaTh HW3YYEHHBIH MOHATUIHBIN
amnmapar Kypca (pU3MKH, COIPOBOXKAATH BBICTYIUJICHHE MTPE3ECHTALINEH;
NP BBIIIOJIHEHUH Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NYECKUX MPOIIECCOB
pacrnpenessTh 00s13aHHOCTH B IPYTINE B COOTBETCTBUH C OCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBINIOJHEHHWEM IUIaHA JECHCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIN BKJIQJ B JIEATEIbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHHMKAaTHBHOE  B3aHMOJCHCTBHE, TMpPOSBISASI  TOTOBHOCTh  pasperiarhb
KOH(JIUKTHI.

K koH1y 0Oyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YYArOIIUXCS YMEHUH:



UCIIOJb30BaTh MOHSTHUS: CUCTEMA OTCUYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHMYECKOro  JBIKeHMs,  Jedopmanus  (ympyras,
1lacTUyeckasl), TpPEHUe, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3ku, HEHTP TAKECTU, aOCOTIOTHO TBEPIIOE TEJO, LEHTP TAKECTU TBEPAOTO
Tela, pPaBHOBECHE, MEXAaHMUYECKHE KOJieOaHWUSI W BOJHBI, 3BYK, WH(PaA3BYK H
yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbl MUCIYCKaHUSI M MOTJOIIEHHUS, anbda-,
OeTa- u TaMMa-u3Iy4deHuUs, U30TOMbI, JEPHAS] DHEPIETHKA;

pasnuyaTh sIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JIBJKEHHE, CBOOOJHOE TAaJeHUE Ted,
PAaBHOMEPHOE [IBDKEHUE IO OKPYKHOCTH, B3aMMOJICMCTBUE TE€J, PEaAKTHUBHOE
JBIDKEHUE, KoJebaTebHOe ABMKEHNE (3aTyXaroIIie W BRIHYKICHHBIE KOJICOaHNs),
pPE30HAHC, BOJIHOBOE  JBIJKEHHE, OTpPaXCHHE  3BYyKa, MPAMOJIUHEIHOE
pacmpocTpaHeHue, OTPAKEHHE U TMPEJIOMJICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpa)KEHUE CBETA, Pa3NIoKeHHE OEJIOT0 CBETa B CIEKTP U CIOKEHUE CIIEKTPATIbHBIX
LBETOB, JUCIEPCUS CBETa, €CTECTBEHHAas PaJUOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHEWYATOr0 CIEKTpa M3JIYYEHHUs) N0 OMUCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B TOM umcie (pu3nyYecKue SBJICHUS B MPUPOJE: NPUIMBBI U OTIUBBI, JTBUKEHUE
maHeT COJHEYHOW CHCTEMbl, PEaKTHUBHOE JBUKEHUE >KUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB dKHUBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUYECKUE BOJIHBI, [[yHAMH,
9X0, IBETA TEJ, ONTUYECKHE SBICHUS B MPHUPOJE, OMOJOTUYECKOE JCUCTBHE
BUJIUMOTO, YyIbTPadUOIETOBOIO W PEHTTEHOBCKOTO H3JIyYEHUN, €CTECTBEHHBIM
PaaMOAKTUBHBIN (DOH, KOCMUYECKHE JIYUH, PAJUOAKTUBHOE U3ITyUEHUE TPUPOIHBIX
MUHEPAJIOB, JAEHCTBUE PAJIMOAKTUBHBIX M3IYYCHUN HA OpraHu3M YEJIOBEKA), MPHU
TOM TIEPEBOJIUTH MPAKTHUYECKYIO 3a/1ady B Y4YCOHYIO, BBIIEISATH CYIICCTBEHHBIC
CBOMCTBA (TIpU3HAKK) (PU3NUECKUX SBICHUN;

ONKCHIBaTh HW3YYEHHBbIE CBOMCTBA TeNl U (U3HYECKUE SIBIICHUS, HCIOJb3Ys
busznyeckue BeIMYMHBI (CpeoHsiE W MTHOBEHHass CKOpPOCTb Tela Ipu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, NIEPEMEILICHHUE, TyTh, YII0Bas CKOPOCTh,
CuJIa TPEHHUs, CHJjla yIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHEe CBOOOTHOTO TTAJCHUS, BEC
Tela, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHW4yeckasg padoTa U MOIIHOCTb,
NOTEHIMANbHAS DHEPrus Teja, MOAHATOrO HaJ TMOBEPXHOCTBIO  3EMIIH,
NOTEHIMANbHAS DHEPrusl CXKATOW MPYKUHbI, KUHETUYECKas DSHEprusi, MoJHas
MEXaHU4eCKas YHEPTHUsS, IePUOJT U YacTOTa KOojeOaHmid, JUTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTeIb MPEIOMJIEHUS CPEAbl), MpU
ONHMCAaHUU TPABUIBHO TPAKTOBATH (PU3UYECKHUM CMBICT UCIOJIb3yEMbIX BEIUYHH,
0003HaueHUS U €AUHUIBI (U3HUUECKUX BEIUYMH, HAXOAUTH (HOPMYJIbI,



CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMHU, CTPOUTH
rpadvKu U3Y4CHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKHE SBICHUS U MPOLECCHI, HCIOIb3Ys
3aKOH COXpaHEeHHs] DJHEPIMH, 3aKOH BCEMHPHOTO TITOTEHMS, TMPUHIUII
CYTIepPIIO3UIINH CHII, TPUHIIAIT OTHOCHTENbHOCTH [ anunes, 3akonsl HpioTOHA, 3aK0H
COXpAaHECHUS HWMITYJIbCA, 3aKOHBI OTPAXCHHS M TPEIOMIICHHUS CBETa, 3aKOHBI
COXPaHEHHUS 3apsSA0BOTO M MACCOBOTO YHCEN MPH SAEPHBIX PEAKIHIX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTeMaTHYeCKOe
BBIPXECHHE;

OOBSACHATH (PU3NYECKHE MPOILIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIIBIATh NPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX IIAroB C OMOPOii
Ha 2-3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUU, (PU3UUECKHX 3aKOHOB WM
3aKOHOMEPHOCTEW;

pemath pacuéTHbele 3anadd (OMHUpAIOIIUEecs Ha CHCTeMy W3 2—3 ypaBHEHHIA),
UCTIOJNB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIIE (PU3NICCKUE BETMUMHBI: HA OCHOBE
aHalln3a yCJIOBUS 3aJauM 3alHChIBaTh KPaTKOE YCIOBUE, BBIABISATH HEIOCTAIOIINE
WM W30bITOYHBIE JAaHHBIE, BBIOUPATH 3aKOHBI M (POPMYJbI, HEOOXOIUMBIE IS
pElIeHUs, MPOBOJIUTh pPAcUY€Thl W OIEHUBATh PEATUCTUYHOCTH IOJYYCHHOTO
3HaYeHUS! PU3NIECKON BETUIHHEI;

pacrno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PEUIUTH MPU TTOMOIIH (PU3NIECKUX
METOJIOB, HCHOJb3ysl ONUWCAHWUE HCCIECIOBaHMS, BBIICIATH MPOBEPSIEMOE
IPEIOIOKEHNE, OLIEHUBATh MPABHIIBHOCTD MOPSIIKA MPOBEACHUS UCCIIETOBaHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUN U OIBITOB;
MIPOBONUTDH OMBITHI MO HAOMIOAEHUIO (DU3UYECKHUX SIBICHUN WM (DU3HUECKUX
CBOICTB Ten (M3yueHUe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPIHH,
3aBHCHMOCTbH TMEepHOa KojaeOaHui Npy>KMHHOTO MasTHUKA OT MacChl Ipy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTh OT aMIUIMTYAbl MalbIX KOJICOaHMIH,
NPSIMOJIMHEHOE pacTpoCTpaHEHHE CBETa, paslioKeHHE OENoro cCBeTa B CIEKTP,
U3yYCHUE CBOMCTB M300paKEHUs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B coOMparomied JHMH3€e, HaONI0JCHHWE CIUIOUIHBIX M JIMHEeHYaThIX
CHEKTPOB M3IYUYCHHSI): CAMOCTOSITENILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000PyI0BaHMSI, OMIMCHIBATH XOJ OIBITA U €T0 Pe3yIbTaThl, POPMYIHUPOBATH
BBIBO/IHI,

IIPOBOIUTH TIPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTpEeAeisis CpeaHee
3HaAYEHUE U3MepsieMOr BeauuyuHbI (POKYCHOE pacCTOSIHUE COOUpAIOIICH JIMH3BI),
000CHOBBIBAThH BEIOOP crioco0a u3MepeHus (M3MEepUTEIHLHOTO PUOopa);
OPOBOAUTH  MCCIEJOBAaHME  3aBUCUMOCTEM  (U3MUECKUX  BEJIWYUH  C
UCTIOJIb30BaHUEM TIPSIMBIX H3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHH INPHU



PaBHOYCKOPEHHOM JBM)XKCHMHM 0€3 HayalbHOM CKOpPOCTH, Iepuoja KosieOaHui
MaTEMaTHYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 3aBUCHMOCTH YIJIa OTPaXXCHUsI CBETa
OT yria NaJeHWss W YyIJa HOpeIOMIIEHUs OT YIyla NaJeHMs): IUIaHUpOBATh
UCCIIEJOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTAThI
MOJTyYEHHOW 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BUAEC TaOIHI U TpadHKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHHUs (U3UYECKUX BEIUYMUH (CPEAHSsI CKOPOCTh U
YCKOpEHHUE Tela MPH PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOJHOTO
naJIeHUs, )KECTKOCTh NPY>KUHBI, KOOPPHUIIMEHT TPEHUSI CKOJIbKEHUS, MEXaHUUYECKast
paboTa M MOILIHOCTb, 4YacTOTa M MEPUOJ KOJIEOAHUH MaTeMaTHYECKOTrO MU
IPYKUHHOTO MasiTHUKOB, ONTHYECKasl Cujla COOMpPAIOIIeN JTMH3bI, paIu0aKTUBHBIN
¢oH): TUIAHUPOBATH H3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUSI, CIIEAYS MPEATI0KEHHOMMHCTPYKIIUH, BEIUUCIISTh 3HAUCHHE
BEJIMYMHBl M aAHAJIU3UPOBATh IIOJIyYEHHBIE pE3YyJbTaThl € Y4ETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI;

coOirofaTh MpaBuUiia TEXHUKH OE30MacCHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pasauyaTh OCHOBHBIE PU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIENEH: MaTepuaibHasl
TOUYKa, aDCOIIOTHO TBEPJOE TEJIO, TOUEUHBI UICTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTAHETapHAasi MOZIEJIb aTOMA, HYKJIOHHAsI MOJIEIb aTOMHOTO s171pa;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpOM Ha MX omnucaHus (B TOM YHCIE: CIOHAOMETP, IaTUYUKH
IOJIO)KEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, IEpPUCKOII,
¢oToanmapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SIBICHUNH U HEOOXOIUMBIE
¢duznyecKkne 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMAaTU4YHble PHUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX IPUOOPOB M TEXHOJOIMUYECKUX IPOLECCOB IPU
pelIeHNN Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl Ul IOCTPOECHMS
M300pKEHUI B INTIOCKOM 3€pKaJie M COOMPATOIICH JINH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOM KMU3HM N7 00eCredeHUs
Oe3omacHOoCTH Tpu OOpalieHuu ¢ MpuOoOpaMHU M TEXHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHHUs 370pOBbSl U COOJIIOIEHHS HOPM HKOJOIMUYECKOIO TIIOBEJCHUS B
OKPYKarolEn Cpele;

OCYIIECTBJIATh IOUCK HMH(OpManMM (U3NUECKOTO cojaepkaHus B VIHTepHere,
CaMOCTOSITENIbHO (HOPMYNIHPYsI TTOMCKOBBIN 3alpoC, HAXOAUTh MyTH OMPECICHUs
JIOCTOBEPHOCTH TOJYyY€HHONH HH(POpPMAIIMM Ha OCHOBE HMEIOIIMXCS 3HAHUU H
JIOTIOJIHUTEIbHBIX UCTOUHUKOB;



WCIIOJIH30BaTh TIPU  BBITIOJHEHWH YYEOHBIX 3aJaHUN  HAYyYHO--TIOMYJSIPHYIO
auTepaTypy (pu3nuecKoro cojaep:kaHus, CIPABOYHBIC MaTEpHaIbl, PECYPChl CETH
NHuTtepHer, BiazeTh NpuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MNPEoOpa3zoBaHMUs
nH(popMaIu U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMaIu U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACpP)KAHUS, MyOJUYHO
MPEJICTABIATH PE3YJIbTAThI IPOCKTHOW UJIN UCCIEA0BATEIILCKON AEATENbHOCTH, IPU
3TOM TIPaMOTHO MCIIOJb30BATh W3YYEHHBIA MNOHSATUUHBIA anmapar H3y4aeMoro
pazaena (U3MKKH MW CONMPOBOXKAATh BBICTYIUIGHHE IIpE3CHTAllUe ¢ Yy4éToM
0COOCHHOCTEH ayIUTOPHUU CBEPCTHUKOB.
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Gusuka, 7 knacc/ [lepeimkua A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTeNbCTBO «DK3aMEH»

» ®usuka, § knace/ [epoimkun A.B., O61mecTBo ¢ orpaHHUEHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obmiecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 9 knacc/ [lepoimkud A.B., ['yrauk E.M., O611ecTBO ¢ orpaHMuYeHHOM

0TBETCTBEHHOCTHIO «IPODAY»; AkunonepHoe obmectBo «M3narenbcTBo

«IIpocseieHue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMmbl OCHOBHOIO 00111€T0 00pa3zoBanus. Pusnka. 7 — 9 Kiacchel
(aBTopsl:A.B.ITepeikun, H.B. ®unonouy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xkiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YU€OHUKOM:

4. Tlepwimkun A.B. ®uzuka. 7 knacc. YueOHUK 111 00111e00pa3oBaTeIbHbIX
yapexaenuit . M.:[lpoda. 2011

5. Jlykamuk B.M. COopHUK BOITPOCOB M 3a1a4 1o ¢usuke. 7-9 ki1. — M.:



[Tpocsemenue, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xsaccsl: y4eOHO-METOMUECKOTO TOCOOHs
/coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —-M.: [Ipoda,2013. —398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00Opa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BBIOpAaHHBIM YUYEOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4eOHuK 11t 0011eo0pa3zoBaTeIbHbIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.1. Co0opHHK BONPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:
[Ipocsemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopubie padboTbl. KoHTpoIbHBIC
3ananus. —Caparos:Jlunei, 2014.

8. «KoHTponbpHO-u3MepuTenbHble MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
3opuH. — 2-¢ u3n.,nmepepad. — M.:BAKO, 2013.

9. Mapos A.E. ®usuka. 7 kinacc: yaeOHO-MeTonuueckoe nocooue/ A.E. Mapon.-

M.: Ipoda, 2011.- 123c.:



10.A.B. Ilepwimkun ®uzuka-8xi 2017 M. IIpoda

11.H.B. ®unonosuy Meroanueckoe nmocodue 2015 M. [Ipoda

12.A.E. MapoHn, E.A. Mapon CamocTosITeIbHbIE K KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmaToBa ,O.P. llledep JInarnoctuaeckue padots -8 kimacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. ITo3otickuiit Coopuuk Bonpocos u 3a1au

2015 M. ipoda

9 KIIACC

1. Pabouas nporpamma. @usuka. 7 — 9kiaccel: yueOHO-METOUIECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOI'O 00111€T0 00pa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xkiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BBIOPAHHBIM YYCOHUKOM:

4. Ilepoimikun A.B. ®uzuka. 7 knacc. Y4ueOHUK 1111 00111e00pa3oBaTeIbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.W. C60opHHK BOIIPOCOB U 3aja4 1o ¢pusuke. 7-9 k1. — M.:
[Tpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE

pabotel. —5-¢ uznanue,- M.MUJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padboTsl. KoHTpobHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbpHO-U3MepuTenbHble MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaudeckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTposibHbIE U caMOCTOsATENbHBIE pa0OTHI IO PU3UKE. 9 KIacc: K YUeOHUKY
A.B. Ilepeimikuna, E.M. I'ytHuk «®usuka 9 kmace» / O.W. I'pomiieBa. — M.:
M3 narenncTBO «OK3amen», 2014,

Tectol mo ¢usuke. 9 knacc: k yueouuky A.B. Ileppikuna, E.IM. I'ytauk
«Du3uka

9 knacce» / O.W. I'pomiieBa. — M.: U3gaTenscTBO «OK3amen», 2010.

dusuka. 9 kimacc. TemaTnueckue TecToBbIE 3aMaHus U1 ToAroToBku K [ TA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — fpocnasis: OO0 «Axkanemus
pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
NHTEPHET

7 KIIACC

. bubnuoreka — Bcé o nmpeamery «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoornbiTel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru



3. Enunas komnekuus nudpoBeIX 00pa30BaTeIbHBIX PECYpPCOB. — Pexxnm

noctyma: http://school- collection.edu.ru

4. laTepecHble MaTepralibl K ypokaMm (PU3UKH M0 TeMaM; TECTHI TI0 TeMaM;
HarJsAHbIe TocoOus K ypokaM. — Pexum noctyna: http://class-fizika.narod.ru

5. [ludposeie oOpazoBaTenbHBIE peCypChl. — PexxuM qoctyma:
http://www.openclass.ru

6. DnexkTpoHHbIe yueOHUKY 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC

1. bubnnoreka — Bc€ o npeamery «dPusnka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoornsiTsl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Equnas komiekus nudpoBbeix 00pa3oBaTeNbHbIX pecypcoB. — Pexxum

nocryna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokam (PU3UKHU MO0 TeMaM; TECThI IO TEMaM;

HarJIsAHbIE TOCO0us K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. [ludposeie oOpazoBaTenbHBIE peCypchl. — PexxuM qocryma:

http://www.openclass.ru



6. DnexkTpoHHbIE yueOHUKH 10 ¢usuke. — Pexxum noctyma: http://www .fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Equnast komuiekius nudpoBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexxum

nocrtyma: http://school- collection.edu.ru

3. MaTepecHble MaTepHralibl K ypoKaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;

HarJsAHbIe TocoOus K ypokaM. — Pexum noctyna: http://class-fizika.narod.ru

4. lludpossie oOpazoBarenbHbIe pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnekTpoHHbIe YyueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru

6./lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpbITHIN KITacc.



CeteBoe oOpazoBarenbHOE co001IecTBO. http://www.openclass.ru/node/109715

7. Enunas xosutekius udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN LHEHTP UHOOPMAITMOHHO-00PA30BATEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTepneT ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 centabpsi» matepuansl no ¢usuke. http://archive.lseptember.ru/fiz

11. Aanmanmu pusmdeckux 00bekToB. http://physics.nad.ru/

12. XKusas ¢pusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.ru/
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