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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
COCTaBJI€Ha Ha OCHOBE MOJIOKCHUM M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm (enepalibHOI pabodeil mporpaMMbl BOCITUTAHUS U
Konneniuu npenonaBanust yueoHoro npeameta «duszukay.

ConmepxaHue mnporpaMMbl 10 (U3MKE HaMpaBiIeHO Ha (QOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaIONIMXCS W OpPraHU3alMIO0 H3YyYEHHUS
¢u3uKn Ha AEATEeIBbHOCTHON OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanu3anuu TpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METalPEeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TaKKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAyYHbIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMUsl.

[TporpamMma mo u3uKe ycTaHaBIMBAET paclpeaesieHue yaeOHOro MaTepuaa
no rogam oOydeHus (1o KjiaccaM), MpejiaraeT NpUMEPHYIO MOCIEI0BATEILHOCTh
U3yYEHUsl TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COAEPXKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

[TIporpamMmma mo ¢usuke paszpaboTaHa C IENbI0 OKa3aHHUS METOAUYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUH paboveii MPOrpaMMEbI 10 y4eOHOMY TTPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, MOCKOJBKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJI0THEN, acCTpOHOMUEH U Pu3nyecKoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, TMPEIOCTaBIsAEeT HamnOosee sICHbIC
00Opa3Ipl MPUMEHEHUS] HAYYHOTO METOoZla TO3HAaHMs, TO €CTh CI0c00a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 TaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHMS B CTPYKType OOIIero
oOpa3oBaHusi COCTOMT B (POPMHUPOBAHHHM €CTECTBEHHOHAYYHON TpaMOTHOCTH M
MHTEpeca K HayKe y 00ydJaromnxcs.

Nzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMPEATNOJIaracT OBJAJCHHE
CIIEAYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTPH SBIICHUS;

e OIICHMBAThH M MIOHUMATh 0COOEHHOCTH HAYYHOTO MCCIIETOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAyYHbIE
JIOKa3aTeIhCTBA JJIS MTOJTYYCHUS BHIBOIOB.

[lenn wu3yueHus GU3MKKA HA YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHHS
ompeneneHsl B KoHmenmmmm mnpenonaBaHusi ydeOHoro mnpenmera «®Dusmka» B
oOpa3oBaTenbHbIX oOpranu3auusax Poccuiickoit ®enepanuu, peamu3yroumx
OCHOBHbIE  00I1€00pa3oBaTeNbHbIE MPOTrPaMMbl, YTBEPKAEHHON pelieHHueM



Komnernn Mununcrepcersa npocsemienus Poccuiickoin denepanuu (IpoTokoi ot 3
nekaobps 2019 . Ne [TK48H).
Heian usyyenust GU3NKU:

NPUOOPETCHUE HHTEpPeca M CTPEMJICHHS OOYyYarolIuXCs K HaydHOMY
W3YYCHUIO TPUPOIBI, PAa3BUTHE HMX HMHTEIUICKTYaJbHBIX M TBOPUYCCKHUX
CIIOCOOHOCTEMN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUSA U (OPMHUPOBAHUE
HCCJICIOBATEIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK Pe3y/IbTaTa U3yUYCHHS OCHOB
CTPOCHHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE TIPEACTABICHUNA O POIM (U3UKHA U1 PA3BUTUS IPYTUX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  TIPEACTaBICHUM O  BO3MOXKHBIX  chepax  Oymymei
npoeCCHOHAIBHON JEATEeIbHOCTH, CBSI3aHHON C (DM3UKOH, MOATOTOBKA K
JTaapbHEHTIIeMy 0OyYEeHHIO B TOM HaIPaBIICHUH.

JlocTmKeHne JTHX IeJied MporpaMMbl MO (PU3MKe Ha ypOBHE OCHOBHOTO
o011iero o6pa3zoBaHus 00ECIEUUBACTCS PEIICHUEM CIICTYIONINUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JUCKPETHOM CTPOEHUW  BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

NpUOOPETEHUE YMEHUI ONMKCHIBATh U OOBSICHATH (PU3UYECKUE SIBICHUS C
MCIIOJIb30BAHUEM TTOTYYEHHBIX 3HAHUIA;

OCBOCHHE METOJOB pEIICHHS MPOCTEHIIUX pacy€THbIX 3ajad C
W CIIO0JIb30BaHUEM buznUecKux MOJIEJIEH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUI HAOJIOATh MPUPOIHBIC SBJICHUS U BBINOIHATH OIBITHI,
nabopaTopHble  pabOThl U IKCIEPUMEHTAIbHBIE HCCIEAOBAHMS  C
UCITIOJIb30BAHUEM HU3MEPHUTEIbHBIX MPUOOPOB;

OCBOEHHE NPHUEMOB paboThl ¢ MHpOpMaLUE (PU3NYECKOTO COAEpKaHUs,
BKJIIOYasi HH(POPMAILIMIO O COBPEMEHHBIX JOCTIXKCHUSAX (U3UKH, aHAIU3 U
KPUTHYECKOE OlICHUBaHUE UH(GOPMAIUH;

3HAKOMCTBO cO chepamu MpodheCCHOHATBLHON eSITEIbHOCTH, CBI3aHHBIMU
C (U3UKOW, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAHHBIMU Ha
JTOCTKEHUSIX (PU3MUECKON HAyKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILEro

oOpa3oBanus oTBOIUTCA 238 "yacoB: B 7 kilacce — 68 yacoB (2 4aca B Heneno), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipennaraemslii B mporpamMme no (pU3MKe MepedeHb JadopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHATeIbHBINA XapaKTep, yUUTeNlb JAeJIaeT BHIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
OOy4JarouIuxcsi, CIHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHUl, MpeajiaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa Mo (PU3UKe.



COAEPXKXAHUE OBYYEHUA
7 KIIACC

Paszjnes 1. @®u3uka u e€ poJib B IO3HAHMH OKPYKAKOLIEro MUpa.
@usnka — Hayka O mpupoae. SBieHus npupoabl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckue BenuuuHbl. M3Mmepenue Qusnmyeckux BenuyuH. Duznyeckue
npudopsl. [lorpentHocTs n3MepeHuil. MexxayHapoaHas cucTemMa eIMHULL.
Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKd H3y4yaloT MPHPOLY.
EcTecTBeHHOHAY4YHBI METOJ] TMO3HAHHUA: HAOIOJCHHE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIABUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaemMoro sBieHus. Onrcanue GU3NUECKUX SIBICHUI C OMOILIBIO MOJEIEH.
JHemoncmpayuu.
€XaHUYECKHE, TEIJIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
U3UYECKHUE TPUOOPBl M MpoLeAypa MPsIMbIX HM3MEPEHHH aHAJIOrOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnuie pabomwt u onvimeul.
npe/ieJICHUE LIEHBI IEICHUS MIKaIbl U3BMEPUTEIBHOTO MPUOOpa.
3MEpPEHUE PACCTOSHUU.
3MepeHne 00bEMa )KUJIKOCTH U TBEPIOTO TeaA.
IpeeIeHUE pa3sMEPOB MAJIbIX TEN.
3MEpEHUE TEeMIEPATypbl MPU TOMOIIM KUIKOCTHOTO TEepMOMETpa U
JaT4YhKa TEeMIEepPaTyphl.
POBEICHHE HCCIEAOBAHMUS MO IPOBEPKE T'MIOTE3bl: JAJIBHOCTH MOJIETA
[IapUKa, MyIIEHHOT0 TOPU30HTAIbHO, TEM 0OJbllIe, YeM OOJbIlIe BhICOTA
IyCKa.

Pazpneu 2. IlepBoHayasibHbIC CBeleHHS 0 CTPOCHHMH BelleCTBA.

CrpoeHue BemiecTBa: aroMbl W MOJIEKYJbl, HUX pa3mepbl. OMbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenue wyactun BemecTBa. CBA3b CKOPOCTH JIBM)KEHHSI YacTULl C
Temneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. B3anmopelcTBue yacTuil
BELIECTBA: MPUTSKEHUE U OTTAJIKUBAHKE.

ArperarHple COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta30B, >KMJIKOCTEH M TBEPABIX
(KkpUCTa/NIMYECKUX) Ten. B3anMOCBSI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYISPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

abmroieHre OPOYHOBCKOTO JBUKCHHUS.
abmonenne nuddysun.



a0ironeHue SBICHUHN, OOBICHSIIOIMXCS MPUTHKEHUEM WM OTTAaJIKUBAHUEM
YacTHL] BEIIECTBA.

Jlabopamopnuie pabomut u onvimeul.

[IEHKa TuaMeTpa aroMa METOAOM PsAOB (C UCTIONIb30BaHUEM (GoTorpaduii).
IBITHI IO HAOIIOIEHUIO TETIOBOTO PACUIMPEHMS Ta30B.
IBITHl IO OOHAPY>KEHUIO AEHCTBUS CUJI MOJIEKYISIPHOTO MTPUTSHKEHHUS.

Pa3nea 3. /IBukenune u B3auMoaecTBHE TeJl.

Mexanunyeckoe ABMKEHHE. PaBHOMEpDHOE M HEPABHOMEPHOE JBUKCHHE.
Ckopoctb. Cpennsii CKOpPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacué€r mytu u
BPEMEHU JIBUKEHUS.

SBnenne uHepuMH. 3aKOH WHEpLUUH. B3anmopeiicTBuE Tesl Kak NpUYMHA
U3MEHEHMSI CKOPOCTH JIBHJKEHHA Teld. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B EIUHULIE
00bEMa BelIeCTBa.

Cwmita Kak xapakTepUCTHKa B3auMoAeucTBUA Tell. CHila ynpyrocTd M 3aKOH
['yka. M3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHE TATOTEHUS U CHIIA
TsokecTH. CHila TSKECTH Ha Ipyrux IaHerax. Bec tema. HeBecomocts. Cnoxenne
CWJI, HAalIPaBJIICHHBIX 10 OJHOW NpsiMoM. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHune CKOJIbKEHUS U TPEHUE IOKOsI. TpEeHHE B PUPOJE U TEXHUKE.

JHemoncmpayuu.

a0JI0ICHNEe MEXaHUYECKOTO IBUYKEHUS TeNa.

3MEPEHHUE CKOPOCTH MPSMOJIIMHEWHOTO JBUKCHUS.
a0irofieHue SIBICHUS WHEPLIHH.

a0roieHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TEll.
pPaBHEHME MAaCC 110 B3aUMOAEHCTBUIO TEI.

JIO’)KEHHUE CWJI, HAIIPABJICHHBIX IO OHOU MPSIMOM.

Jlabopamopnuvie padbomut u onvimeul.

IpeNEIEeHUE CKOPOCTH PABHOMEPHOIO IBMKEHUS (IIApUKa B KUAKOCTH,
MOJIETU SJIEKTPUYECKOT0 aBTOMOOUJIS M TaK Jajee).

NpeleJieHue CpeHEed CKOPOCTU CKOJIbKEHUsI Opycka WM IIapuKa [0
HAKJIOHHOU TTOCKOCTH.

IpeeJeHue TUIOTHOCTH TBEPIOTO TeJIa.

OBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (nedopmanun)
HPYKUHBI OT MPUIIOKEHHOMN CHJIBI.

IBITHI, JAEMOHCTPUPYIOIIKUE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHHS OT
BEca TeJla U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBieHue TBEPABIX TeJ, >KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIIEHHs U YBEIUYEHHUs AaBieHus. [laBneHue rasa.
3aBUCMMOCTh JaBlIeHUsI Ta3a OT o0béma, Temmeparypbl. Ilepemaya naBieHuUs



TBEPJIBIMU TEJIAMU, XUJKOCTIMU U Tazamu. 3akoH [lackans. IlHeBMaruueckue
MAaIuHBI. 3aBUCUMOCThH JIaBIICHUS KXUIAKOCTH OT TyOuHBI. [mapocraTrmaeckuit
napagokc. Coobmarommuecs cocynsl. [ uapaBimdeckne MEXaHU3MBI.

Atmocdepa 3emun u armocdepHoe napieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHON oOonoukn 3emiu. Onbit Toppuyemnu. M3mepeHue arMocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHHS OT BBICOTHI HAJ YPOBHEM MODSL.
[TpuGops! 1715 U3MepeHus: aTMOC(EepHOTO JaBICHUS.

JlelicTBUE KUIKOCTU U raza Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromast
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

aBUCUMOCTbD JIABJICHUSI Ta3a OT TEMIIEPaTyphl.

epenaya JaBJICHUS KUJIKOCThIO U Fa30M.

OOOIIAIOIINECS COCYIIBI.

WJIPABJINYECKUN IpeCC.

pOsIBIICHUE JICUCTBUS aTMOC(HEPHOTO TABICHUS.

aBUCUMOCTb BBITAJIKMBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHOM YacTu Tesa
Y TJIOTHOCTH KUIKOCTH.

aBEHCTBO BBITAJIKUBAIOILIEH CHJIBI BECY BHITECHEHHOM KUJKOCTH.

CJIOBUE TUIABAHUA TEJ: TUIABAHWUE WJIU MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEU TeJla U KUJKOCTH.

Jlabopamopnuie pabomwt u onvimeul.

CCJIEIOBAaHUE 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

IIPEAECIICHUE BBITAJIKUBAIOLIEH CUJIBI, ICMCTBYIOIIEH HA TEJIO, IOTPYKEHHOE
B JKUJIKOCTb.

pPOBEpPKa HE3ABUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICHCTBYIOIIEN HA TEJIO B
KUJKOCTH, OT MAcChl TeJa.

NBIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTHh  BBITAJIKMBAIOIICH  CHIIBI,
JEUCTBYIOIIECH Ha TEJIO B XKUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KHUIKOCTh
YaCTH TeJla U OT MJIOTHOCTHU KUJKOCTH.

OHCTPYHUPOBAHUE apeOMETpa UM KOHCTPYUPOBAHUE JIOJIKU U ONpEIeTICHUE
€€ Ipy30I0JbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIrusl.

Mexanuueckast pabotra. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HakJOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus prruara. [[puMenenue mpaBuia paBHOBECHsI ppiuara K 010Ky. «30510Toe
npaBuio» Mexanuku. KIIJ[ mpocteix mexannu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckas osHeprus. KunHeTmyeckas W NOTECHUHMAIbHAS HDHEPIUS.
[IpeBpaleHrie OTHOTO BH/Ia MEXAHUUYECKON SHEPIHH B APYTroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

PUMEPBI MTPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomut u onvimeul.
npeneneHrue padoThl CUJIbl TPEHUS IPU PABHOMEPHOM JIBIKEHHH Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.
CCJIEIOBAHUE YCIIOBUI pAaBHOBECHS pblUara.
3mepenne KIT/] HakIOHHOM IJI0CKOCTH.
3y4EHHUE 3aKOHA COXPAHEHUsI MEXaHNYECKOU YJHEPTUH.
8 KUIIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIEC TOJOXKEHUSI MOJICKYJISIPHO-KUHETUUECKOM TEOPUU CTPOCHUS
BemecTBa. Macca m pa3Mepbl aTOMOB M MOJIEKYJ. OTMBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIO’KEHHST MOJIEKYJISIPHOKMHETUUECKOM TEOPHH.

Mogenu TBEPIOro, KHUIKOTO MW Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdubsie Tena. OObsICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOXKEHHN MOJIEKYJIIPHO-KMHETUYECKOH TEOPUHU.
CmaunBaHME U KaMWJUISIPHBIE SIBJICHUA. TEIJI0BOE pacIIMPEHUE U CHKaTHE.

Temneparypa. Cps3b TemIleparypbl CO CKOPOCTBHIO TEIUIOBOTO JBHKEHUS
gactull. BayTrpeHHsss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPIruu:
TeIIonepeaaya u CoBepiiieHre padoTel. Bubl Temionepeaadn: TermaonpOBOIHOCTD,
KOHBEKIIUS, U3TyUCHUE.

KonnuecTBo TEmnoThl. YAeabHAs TEIIOEMKOCTh BelIecTBa. TeIIOOOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. [li1aBiieHue u oTBepAecBaHNE
KPUCTAJUIMUYECKUX BEILECTB. YenbHasl TemioTa riasieHus. [lapoobpasoBanue u
koHAeHcauus. Mcnapenue. Kunenue. VYnmenbHas Tteruiota mapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT aTMOC(EPHOTO J1aBIICHHUS.

BrnaxnHocTts BO3myxa.

DHeprus TOIIMBa. YelbHas TeIIOoTa CTOpaHusl.

[Ipunuunel pabotsl TemmoBbix aurarenei KIIJ[ TermoBoro asuraresns.
TennoBble IBUTATENH U 3al[UTA OKPYKAIOLIEH CPEIbI.

3aK0OH COXpaHEHHUs U MPEeBpaIlCHUsI FHEPTUHU B TEIJIOBBIX IIpoIeccax.

Hemoncmpayuu.

abmroieHre OPOYHOBCKOTO JBHUKCHUS.

abmonenue nuddys3un.

a0JIro/IeHNE SIBJICHUM CMauMBaHUsI M KallWJUISIPHBIX SIBICHUH.
a0JIIOJIEHNE TEIIOBOTO PACITUPEHUS TEII.



3MCHCHHE JaBIICHUS Ta3a NPU M3MEHEHWH O0bEMa M HArpEeBaHUM WIIN
OXJIAXKACHUU.

paBWIa U3MEPEHUS TEMIIEPATYPHI.

Wbl TETUIONIEPEIAUH.

XJIQKJEHUE TIPU COBEPIICHUH pabOTHI.

arpeBaHue MPU COBEPIIEHNUN PaOOThl BHEIIHUMH CHIIAMHU.

pPaBHEHHUE TEMIOEMKOCTEN PA3JINYHBIX BELIECTB.

a0JIoIeHre KUTICHUSI.

a0Jro/IeHNe MOCTOSTHCTBA TEMIIEPATYPhI MPU IJIaBJICHUU.

OJIETIV TEIJIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomut u onvimeol.

IBITHI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYISIPHOTO MTPUTSKEHHUS.
MBITHI 10 BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM WJIU caxapa.
OBITHl TI0 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHMSI Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

npeseseHue JaBICHHs BO3AyXa B OaJUIOHE WIITpUIIA.

IBITHI, IEMOHCTPUPYIOLLIKE 3aBUCUMOCTb JIaBJIEHUS BO3yXa OT €ro 00bEéMa
Y HarpeBaHUsl WA OXJIAXKICHHUS.

pOBEpPKA TUMOTE3bl JIMHEMHON 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUYECKOUN TPYyOKE OT TEMIIEPaTyPHI.

aOnmoZiecHe W3MEHEHUsT BHYTPEHHEHM »JHEpruM Tejaa B pe3ynbrare
TEeIIonepeadu U padboThl BHEITHUX CHIL

CCJIEIOBAHUE SBJICHUS TEIUIOOOMEHa TpPH CMENIMBAHWW XOJOJHOW U
ropsiueil BOJBL.

npesieJIeHue KOJIMYECTBA TEIUIOTHI, MOJIy4YeHHOTO BOJOW MpH TEII000OMEHE
C HArpEThIM METAJUIMYECKUM LIUIUHAPOM.

IIpEACIICHUE YAEIbHOU TEIUIOEMKOCTH BELIECTBA.

CCJIEIOBAHME TIPOLIECCA UCIIAPEHMUS.

IIPEAEIIEHUE OTHOCUTENBHOM BIAKHOCTU BO3/1yXa.

IIPEACIICHUE YAEIbHOW TETUIOTHI TUIABICHUS JbJA.

Pazgen 7. DuiekTpuuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. J[Ba poma anekTpuyecKux 3apsaoB. BzaumoneiicTBue
3apsHKEHHBIX Tell. 3akoH KyloHa (3aBUCMMOCTbD CUJIbI B3aUMOJICHCTBUS 3apsSKEHHBIX
TE€J OT BEJIMYMHBI 3apSAJI0B U PACCTOSTHUS MEXKAY TEIaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH anekTpuyeckoro nois. [IpuHomn
CYNEPHO3ULIMHU FIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. JJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsil.
Crpoenue atoMa. [IpOBOJHUKY 1 TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna.



ONEeKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
WM cTOYHUKHA TIOCTOSSHHOTO TOKa. JIeMCTBUSA BIEKTPUYECKOrOo TOKa (TEmIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIIEKTPUUYECKUI TOK B dKHUJIKOCTSAX U ra3ax.

Onekrpuueckass nenb. Cuna  TOKa.  DIEKTPUYECKOE  HAMPSIKEHHUE.
ConpoTuBieHNE NPOBOJHUKA. YIETbHOE COMPOTUBRIICHNE BelleCTBA. 3akoH OMa J1J1st
y4acTka uenu. [locimenosarenbHoe 1 MapajuieIbHOE COCUHEHUE MPOBOJHUKOB.

PaGora ®u MOImMHOCTH JNEKTpUYECKOro Toka. 3akoH J[xoyms—JleHia.
DNeKTpUYeCcKUe LENU U MOTPEeOUTETN EKTPUUYECKo sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHL. B3anmoielicTBuE NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe 1osie 3eMJIM ¥ €T0 3HaYeHue JIJ1s1 )ku3HU Ha 3emuie. OnbIT DpcTeaa.
MarauTHoOE noJie ANEKTPUIECKOTO TOKA. [[pUMEHEHNE ITEKTPOMArHuTOB B TEXHUKE.
JelicTBUE MArHUTHOTO TOJI HAa NPOBOJHUK C TOKOM. OJEKTPOJIBUTATEIb
MOCTOSTHHOTO  TOKa. VICHoJIb30BaHWE  BIEKTPOABUTATENE B  TEXHHYECKHX
YCTPOMCTBAx M Ha TPAHCIIOPTE.

OnbiTel @apanes. fABneHue >MeKTpoMarHuTHOW UHAYKIuU. [IpaBuno Jlenua.

DneKTporeHeparop. Cnoco0bl ITOJTYYEHUS ANEKTPUYECKON DHEPTUH.
ONEeKTPOCTaHIIMHU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.
Jemoncmpayuu.

JIEKTpU3aLUs TeIl.

Ba POJIa AIEKTPUUYECKUX 3aPsI0B U B3aUMOJICHCTBUE 3aPSXKEHHBIX TEI.
CTPOMCTBO U JICMCTBUE IEKTPOCKOIA.

JEKTPOCTAaTUYECKAs UHIYKIUS.

aKOH COXPaHEHUS JIEKTPUUECKUX 3aPSIOB.

POBOJIHUKHU U TUDJICKTPUKHU.

OJICTTUPOBAHUE CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
CTOYHHUKH MTOCTOSIHHOTO TOKa.

€HCTBUS DIIEKTPUUECKOTO TOKA.

JIEKTPUUECKUM TOK B )KUIKOCTH.

a30BBIN pa3psi.

3MEpPEHHUE CUJIbI TOKA aMIIEPMETPOM.

3MEPEHUE AIEKTPUUECKOTO HANIPSKEHUS BOJIBTMETPOM.

€0CTaT U Mara3uH COMPOTUBIICHUM.

3aMMOJICUCTBHE MTOCTOSTHHBIX MarHUTOB.

OJICIMPOBAHUE HEBO3MOXKHOCTHU PA3/CICHUs] MOJIOCOB MAarHUTA.
OJICTIMPOBAHNE MAaTHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

HBIT JpcTena.

arHUTHOE T0JI€ TOKA. DIIEKTPOMArHHT.

elCTBUE MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM.



JIEKTPOABUTATENb OCTOSTHHOTO TOKA.
CCJIEIOBAHUE SIBJICHUSI JIEKTPOMArHUTHOM MHYKIINH.
nbITel Dapajes.
aBUCUMOCTb HAIpPaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.
JIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimol.

OBITHl  TO0 HAONIONEHUIO DJEKTPU3ALMU Tel MHAYKIUEH | 1pu
CONPUKOCHOBEHHUH.
CCIENOBAHUE JEHUCTBUS AJIIEKTPUYECKOTO TIOJNS HA TMPOBOJAHUKA H
JTARIEKTPUKH.
OOpKa 1 mpoBepKa padOThI NEKTPUUECKON 1IEMTU MOCTOSIHHOTO TOKA.
3MEPEHUE U PETYINPOBAHUE CUIIBI TOKA.
3MEPEHUE U PETYIMPOBAHUE HATIPSIKEHUS.
CCJICIOBAaHUE 3aBUCUMOCTH CHUJIBI TOKA, HUIYIIETO 4Yepe3 Pe3UCTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HAa PE3UCTOPE.
MBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMIPOTUBIICHUS
MPOBOJIHHUKA OT €r0 JIJIMHBI, TUIOIIAIM MTONEPEYHOT0 CEYEHUS U MaTepuaa.
pOBEpKa TMpaBHJIa CJOKEHUS HANPSIKEHWN TMpU MOCIEAO0BATEIBHOM
COCIMHEHUH JIByX PE3UCTOPOB.
poBepKa TMpaBWJia ISl CWJIBI TOKa MPU MapalieIbHOM COEAUHEHUU
PE3UCTOPOB.
npeneneHue padoThl AIIEKTPUUECKOTO TOKA, UIYIIEro Yepe3 pe3ucTop.
MpEAEICHNE MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIISIEMOI HA pE3UCTOPE.
CCJIEIOBAaHUE 3aBUCUMOCTHU CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKy, OT
HaITpsDKEHUs Ha HEH.
npenenenue KIIJ[ Harpesarens.
CCJIEIOBAHME MAarHUTHOTO B3aUMOJICHCTBUS OCTOSHHBIX MarHUTOB.
3y4€HHUE MarHUTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 0ObETUHEHUU U
pa3neseHu .
CCJIEIOBaHUE JACHUCTBUSI DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
MBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJIECHCTBHS KaTyIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA U HAMPABIICHUS TOKA B KaTylIKe.
3y4eHHUe JeUCTBUS MarHUTHOTO TOJISl HA TPOBOTHUK C TOKOM.
OHCTPYHUPOBAHUE U U3yUCHHE PaOOThI JICKTPOJABUTATEIIS.
3mepenue KIIJI anexkTponBurarenbHON YCTAaHOBKH.
NBITBI IO UCCJIEAOBAHUIO SIBIICHUSI DIICKTPOMATHUTHOM WHIYKIIUH:
UCCIIEJOBAaHNE U3MEHEHU I 3HAUEHUS Y HAIIPABIICHUSI MHIYKIIMIOHHOTO TOKA.

9 KJIACC



Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema oOTcYéTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JABWXKEHHUS. PaBHOMEpHOE HpPAMOIMHENHOE
JnBH>KeHUE. HepaBHOMEpHOE NpsMONIMHENHOE JIBH>KeHUE. CpellHss 1 MCHOBEHHAS
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM JIBH>)KEHUH.

VYckopenue. PaBHOycKOpeHHOE mHpsMoiuHEHoe aABmxkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpYyx)HOCTU. Ilepumon u dacrora oOpamieHus.
JIuHeiiHas u yriioBasi CKOpOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HeroToHa. Bropoi 3akon Hetorona. Tpetuii 3akon HprotoHa.
[IpyHIMN CyIIEpIIO3UIINHN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPeHHS CKOJIBKEHUS, CHUIIa
TPEHUSI IOKOs1, APYTUE BUJIBI TPEHUSI.

Cuna TSXKECTM U 3aKOH BCEMHPHOTO TITOTEHHUSA. YCKOpPEHHE CBOOOIHOIO
najgeHus. JlBmwkenne muaner BOkpyr ComHoa. IlepBas xocmuueckass CKOpPOCTB.
HeBecomocCTh u nmeperpysku.

PaBHOBecue MarepuaibHOM TOUKH. AOCOMIOTHO TBEpHOE Teso. PaBHOBecue
TBEPOTO TEJA C 3aKPEIVIEHHON OCh0 BpalieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3MeHeHne umnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTUBHOE JIBH>KEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa Cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBa3b dHepruu u padboTel. [loTeHIManbHAas SHEPTUS Teja, MOJAHITOr0 HaJl
IMOBEPXHOCTHIO 3eMiu. [loTeHunanbHas 3Heprus cxxarou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa O KMHETUYECKOW SHEPTrUMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
HHEPIUU.

Hemoncmpayuu.

a0JIroIeHUE MEXaHWYECKOrO JBMKEHMS Tejla OTHOCUTEIBHO Pa3HBIX Tel
OTCUETa.

paBHEHME NyTEM W TPACKTOPUU JABWIKEHHS OAHOTO M TOTO K€ Tena
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

3MEpPEHNE CKOPOCTU U YCKOPEHUS IPSIMOJIMHENHOTO JIBHXKEHHS.
CCJIEOBAaHUE IIPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

aOroieHue IBUKEHUS TeJla M0 OKPY>KHOCTH.

abJIoIeHNe MEXaHUYECKUX SIBICHHUM, TPOUCXOMASIIUX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (GU3UKHU.

aBUCHMOCTb YCKOPEHHSI TEJIa OT MacChl TENA U AEHCTBYIOLIEH HA HETO CUJIBI.
aOroieHue paBeHCTBA CUJI TIPU B3aMMOICHCTBUU TEJL.

3MEHEHHE Beca TeJa MPU YCKOPEHHOM JBUKEHUHU.



epenaya uMIlyJibca Ipyu B3aUMOJICUCTBUU TEI.

peoOpa3oBaHus SHEPTUU TIPU B3AUMOICHCTBUH TE.

OXpaHEHHE UMMYJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUU.

OXpaHEHHE UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
a0JI0/IeHNe PEaKTUBHOTO JIBUXKEHUS.

OXpaHEHHUE MEXaHUUYECKOU SHEPTUU MPU CBOOOTHOM MaJICHUH.

OXpaHEHHWE MEXAHWUYECKON SHEPruu MpU JABUKEHUU Teja MOJ JIeHUCTBUEM
MPYKVHBI.

Jlabopamopnuie padbomut u onvimol.

OHCTPYMPOBAaHHUE TpAKTa [JIsl pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBV>KCHUS IIAPUKA WU TEJICXKKHU.

NpeAeieHuE CpeaHEH CKOPOCTH CKOJBXEHUS OpycKa WM JBHXKCHUS
[IapuKa 1o HaKJIOHHOW IUTOCKOCTH.

MpPEACICHUE YCKOPEHHSI Tela MPU PaBHOYCKOPEHHOM JIBHDKEHUU TIO
HAKJIOHHOU TUTOCKOCTH.

CCJICIOBAaHUE 3aBUCHUMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBI>KCHUH 0€3 HayalbHOW CKOPOCTH.

pOBEpPKA TUTMIOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HauaIbHOM
CKOPOCTH IyTH OTHOCSITCA KaK PsiJl HEUETHBIX YHUCEI, TO COOTBETCTBYIOIINE
MPOMEXYTKU BPEMEHH OJJMHAKOBHI.

CCJICIOBAHUE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHUSI OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUSI.

npeneneHue KodPQPuImeHTa TPEHUs CKOIbKCHUS.

MPELIEIICHUE KECTKOCTH IIPYKUHBI.

npezaesieHrue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUHU TeJa IO
TOPU3OHTAILHON MOBEPXHOCTH.

npeneneHue paboThl  CUJIBI  yOPYTOCTH MpU  TOABEME Tpy3a C
MCITOJIb30BAHUEM HETIOABUKHOTO U MOIBMYKHOTO OJIOKOB.

3y4eHHUE 3aKOHA COXPaHEHHUS SHEPTHUHU.

Pasznen 9. Mexannueckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: MEPUO/,
4acToTa, aMIUIUTyAa. MareMartnueckui UM NpYKUHHbIA MasTHUKU. [IpeBpanieHue
HHEPTUU TIPH KOJIeOaTeTHHOM JIBHKEHUU.

3aryxatome  koseOaHus.  BbeIHykIeHHbIe — KoneOaHusi.  Pe3oHaHc.
Mexanndeckue BoJIHBL. (CBOWMCTBA MeXaHMYEeCKUX BOJH. [IpomonbHble W
nonepeuHble  BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuyeckue BOJIHBI B TBEPAOM TeJl€, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKoCTh 3Byka u BbIcOTa TOHa. OTpakenwe 3Byka. MHbpa3Byk u
VABTPa3BYK.



Hemoncmpayuu.
abmiofeHre KoiieOaHWW TeNl TOj JEHCTBUEM CHJIbI TSHKECTH U CHIIBI
YIOPYTOCTH.
abmrozieHre KosieOaHuii rpy3a Ha HUTU U Ha TPYKHUHE.
a0Jro/IeHNe BBIHY)KJICHHBIX KOJIEOaHUN U pe30HaHCa.
acrpOoCTpaHEHUE MPOAOIBHBIX U MOMEPEYHBIX BOJH (HA MOJIEIIN).
a0JII0/IEHHUE 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
KYCTUYECKHW PE30HAHC.
Jlabopamopnuie padbomut u onvimol.
npelieJIeHue YacTOThI U Meprojia KoJeOaH!i MaTeMaTH4eCKOro MasiTHUKA.
MpeAeICHUE YacTOThI U IEpuo/ia KoJeOaHUil IPYKUHHOTO MasiITHUKA.
CCJIEIOBAaHUE 3aBHUCUMOCTU TEpHOJa KOJeOAaHWUU TOJIBEIICHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.
CClIeIOBaHUE 3aBUCUMOCTH MEPUO/ia KOJICOAHHM MPYKUHHOTO MasITHUKA OT
Macchl Ipy3a.
pOBEpKa HE3aBUCHUMOCTH Mepuoja KojeOaHui rpysa, MOABEHIEHHOIO K
HUTHU, OT Macchl Ipys3a.
IBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTB IEpro/Ia KoieOaHuil Mpy>KUHHOTO
MasATHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.
3MEpPEHHUE YCKOPEHUSI CBOOOTHOTO M CHUS.
Pa3zpnes 10. DiiekTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  MoJie.  OJJNEKTPOMarHuTHbie  BOJHBL.  (CBoiiCcTBa
AIIEKTPOMArHUTHBIX BOJIH. Illkana »leKTpOMarHUTHBIX BOJH. Mcmnosb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DnekTpoMarHutHas npupona cera. CkopocTh cBeta. BomHOBBIE CBOMCTBa
CBeTA.
Hemoncmpayuu.
BOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
OJIHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomwt u onvimeol.
3y4€HUE CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIILIO MOOWJIHHOTO

tenedona.
Pa3nen 11. CBeToBbIe IBJICHHUA.
JlyueBas MOJEIIb CBETa. Hctounuku CBeETa. [TpsmonHeliHOE

pacnpoctpanenue ceta. 3armenus Connua u JIynel. Otpaxenne csera. [Inockoe
3epKano. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomiienne cBeta. 3akoH TmpenomiieHHus cBeta. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. lICMONb30BaHME TIOJHOTO BHYTPEHHETO OTPaXKEHUsS B
ONTHYECKUX CBETOBOJIAX.



Jlunza. Xon myuelt B muH3e. OnTryeckas cucteMa poroamnmapara, MUKPOCKOTIA
u Teneckona. a3 kak ontuyeckas cucrema. biin3opykocTs U 1aabHO30PKOCTb.
Paznoxxenne Oenmoro cBeta B crektp. OmbiTel Heiorona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /(ucnepcus ceera.
Hemoncmpayuu.
PSAMOJIMHEWHOE PACIIPOCTPAHEHHUE CBETA.
TpaXK€HUE CBETA.
OJIyY€HHE N300paKeHU B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
PETOMIIEHUE CBETA.
NTUYECKUNA CBETOBOJ.
OJ1 JIy4eil B cOOMparomiei JTnH3e.
O]l Ty4€H B paCCEUBAIOILIECH JIMH3E.
OJTyY€HHE N300paKEHU C TTOMOIIBIO JINH3.
PHUHIIUII AeHCTBUS (poToarmapara, MUKPOCKOIIA U TEJIECKOIIA.
OJIEJIb I1a3a.
a3JI0’)KeHUE OEJIOro CBETa B CIEKTP.
oJlydeHue OeJIoro CBeTa IMPH CJIOKEHUU CBETa Pa3HbIX IIBETOB.
Jlabopamophuvie padbomut u onvimol.
CCJIEIOBAHUE 3aBUCHUMOCTH YIJIa OTPaXEHUSI CBETOBOIO Jiydya OT yIJa
naJICHuUs.
3y4eHHUE XapaKTePUCTUK U300pakeHus IpeaMETa B IIIOCKOM 3epKajle.
CCJIEIOBAHUE 3aBUCHUMOCTH yIvla MPEJIOMIICHUS CBETOBOIO JIiyya OT yIvia
MaJICHUs Ha TPAHUILIE «BO3AYX—CTEKIIO».
OJTyY€HHUE N300PaKEHU C TTIOMOIIBIO COOMPAOIICH JTNH3HI.
npeaesieHue (POKyCHOTO PACCTOSHUSI U ONMTHYECKON CHIIBI cOOUparomei
JIUH3BI.
IBITHI TIO PA3JIOKEHUIO OEJI0TO CBEeTa B CIEKT).
MBITHl 10 BOCHPUSITHIO IIBETa MPEAMETOB NpPH WX HAOIIOACHUHM dYepe3
LIBETOBbIE (PUIIBTPHI.
Paznen 12. KBaHTOBBIE SIBJICHHS.
OmneiTel Pe3epdopna u nnanerapHas mozaenb atoma. Monens aroma bopa.
Hcnyckanue u nornonieHue ceera aroMoM. KBaHTbl. JIMHEYaThie CIEKTPHI.
PamnoaktuBHOCTh. Anbda, Oera- U ramma-uznydeHusi. CTpoeHHE aTOMHOTO
aapa. Hyknonnas Mozens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npeBpaienus. [lepuos monypacnaga aTOMHBIX SiIED.
SnepHbie peakuuu. 3aKOHbI COXPaHEHUs 3apsiJ0BOrO0 U MacCOBOTO YHCEIL
OHeprus cBsi3M aroMHbIX saep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sueprun CoiHIA U 3BE3I.



Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX M3JIy4EHUM Ha JKHUBBIC
OpraHU3MBlI.

Hemoncmpayuu.

NEKTPBI U3IYy4EHUS U TONIOIICHHUS.

IIEKTPBI PA3JINYHBIX T'a30B.

IIEKTP BOAOPOAA.

abIroIeHNe TPEKOB B Kamepe BuiibcoHa.

aboTa c4€TUMKA HOHU3UPYIOIIMNX U3TyUCHUI.

ErUCTpanys U3JIy4eHHUS! IPUPOIHBIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopnuvie padbomut u onvimol.

a0JI0ICHNE CIUTOIIHBIX M IMHENYAThIX CIIEKTPOB U3TyUYEHUS.

CCJIEIOBAaHUE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o dotorpadusim).

3MepeHNe paAoaKTUBHOTO (POHA.

IHoBTOPHUTEIBbHO-00001HAOIMH MOLYJIb.

[ToBTOpPUTENBHO-0000IIAIONTNI MOYJIb IPEAHAZHAYEH ISl CUCTEMATU3alUU U
00001IEHNS TPEAMETHOTO COJIEP>KAHUS U ONBITA AESITEIIBHOCTH, IPUOOPETEHHOTO
OpU HU3YYEHUM BCEro Kypca (pU3MKH, a Takke Uid MOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHY MO (u3uKe g 00y4yarouIuxcs, BBIOPABILIUX 3TOT
y4eOHBII peaMET.

[Ipy M3yyeHUH JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESTEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTUKEHUE NMPEIMETHBIX U
METaNnpeAMETHbIX  IJIAaHUPYEMbIX  PE3ylnbTaToB  00yueHus, (GopMupyercs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUA TPHUPOIBI U TEXHHUKHU, OBJAJCHUE YMEHUSIMH OOBSCHATH (DU3UUECKUE
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHMs, pEIaTh 3aJaud, B TOM YHCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATIBHO AESITEIBHOCTHBIN XapaKTeP JaHHOTO pa3/iena peajin3yeTcs 3a
CU€T TOro, YTO 00yUaOIIHNECS BHIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM MpearaeTcs:

Ha OCHOBE TOJYYEHHbIX 3HAHUW pACIO3HABaTh W HAYYHO OOBACHSTH
(bu3nuecKue ABJIEHUS B OKPYXKaIOIEl MPUPOAE U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEOBaHUS (PU3NUECKUX SBICHUH, B TOM
YHUCIIE U1l IPOBEPKH FMIIOTE3 U MOJYyYEHUS TEOPETHYECKUX BBIBOJOB;

OOBSICHATh HAayYHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HApUMeEp, MPAKTUYECKOTO MCIOIb30BaHUS PA3JIMYHbIX UCTOUHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIHUU.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenune Gu3MKM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIPABICHO

Ha JIOCTUKCHHUE JTMIHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX
PE3YABTATOB.

B pesynbrare u3yuenus GU3NKM Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3zoBaHUs

y oOyuaromierocss OyayT chOpMHUpPOBaHbI CIEAYIONIME JIUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) maTpuMOTHYECKOTr0 BOCTIUTAHMS:

- TIPOSABJIICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOU
busnuecKon HayKH;

- IICHHOCTHOE OTHOIIEHUE K TOCTHUKEHHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpa’kaaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHXKCHUHN
busuKy;

- OCO3HaHHE BAXHOCTU MOPAIbHO-ITUYECKUX IMPUHIIMIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIMTAHUSA

- BOCIIPUSITHE ICTETUYECKUX KaueCTB (PU3MYECKON HayKu: €€ rapMOHHYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHUA:

- OCO3HaHUE IEHHOCTH (PU3MYECKOW HAyKW KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BaKHEWIEN COCTABISIOLIEN
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JIFOOO3HATENHLHOCTH, WHTEpPECa K HCCIEI0BATEIHCKOM
NEeSATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U SMOIMOHAIBHOI0 0JIATOIOYYHS
- OCO3HAaHHWE UEHHOCTM Oe30macHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXKHOCTH TMpaBWJ OE30MacHOTO TOBEACHUS Ha
TpPaHCIIOPTE, Ha JOPOraxX, C ANMEKTPUUYECKUM M TEIJIOBBIM OOOPYIOBAaHUEM B
JIOMAIITHUX YCJIOBHUSAX;

- ¢chOpMUPOBAHHOCTD HaBbIKa pedICKCHH, TPU3HAHUE CBOETO MTpaBa Ha OIITUOKY
Y TaKOTO e MpaBa y APyroro 4eJa0BeKa;

6) TpynoBoro BociuTaHus:

- aKTHUBHOE Yy4YacTHUE€ B pPEIICHUM NPaKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alliu, Topoja, Kpas) TEXHOJOTHUECKOM U COLIMATBLHOM
HaNpPAaBJIEHHOCTH, TPEOYIOIIMX B TOM YKCIIE U (PU3HUECKUX 3HAHUK;

- MHTEPEC K MPAKTHUECKOMY M3YUYEHUIO PO ECCHii, CBI3aHHBIX C (DU3UKOI;



e 7) 3K0JIOTHYECKOIr0 BOCIIMTAHUA:

e - OpHUCHTANMS HA TMPUMCHEHHE (PU3NYECKUX 3HAHWM IS PEIICHHs 3a7ad B
005acTH OKpY’KalolIed cpenpbl, MIAHUPOBAHUS TOCTYNKOB M OLEHKUH UX
BO3MOXKHBIX MOCJIEICTBUH JJISI OKPY>KAIOIIEH CPEIbI;

e - OCO3HAHHE IIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEeM M MyTeH HX

pelieHus;

e 8) ajanTanMu K M3MEHAKINMMCH YCJOBUSAM COLMAJIBLHON W NMPUPOIHOH
cpelbl:

e - TIOTPEOHOCTH, BO B3aMMOJICUCTBUU TIPH BBIMOJHEHUH HWCCICIOBAaHUM U
MPOCKTOB (DM3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
ApYyTHUX,

e - TIOBBIICHUE YPOBHA CBOCH KOMIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO
JICSITEIBbHOCTD;

e - IOTPEOHOCTH B (HOPMUPOBAHNUN HOBBIX 3HAHHI, B TOM uucie GopMyIHpoOBaTh
UJIeH, OHATHS, TUNIOTE3BI O (PU3UUYECKUX OOBEKTaX U SABIICHUSX;
O0CO3HaHME NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JIacTH
busuKu;

e - [UJTAHMPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTPEMJICHHE aHAJIIU3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OILEHKAa CBOMX JEHUCTBUM C YUYETOM BIMSHHS Ha OKDPYXKAIOIIYIO CpENy,
BO3MOYHBIX INIOOATBHBIX MOCIEACTBUM.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus mporpamMmsl 1o (pu3nKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y oOyuaromierocss OyayT cpOpMHUpPOBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAJIbHbIC YUeOHbIC IEHCTBUS,
KOMMYHHUKaTUBHbIE  YHUBEpCAJIbHbIE  yueOHBbIE  JCWCTBUSA,  PETYIATHUBHBIC
yHHUBEpCaJbHble yueOHbIE IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJornueckue AelcTBUA:
e BBISBISATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH OOBEKTOB
(s1BIICHMI);
e YCTaHABIWBAaTh CYIICCTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS JIJIS
00001IIeHNS U CPAaBHEHUS,;
e BBISBJISATH 3aKOHOMEPHOCTU M TIPOTHUBOPEUHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;



BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TPU HM3YyYEHUU (U3UICCKUX
SBJICHUH U TIPOLIECCOB, JAEJaTh BHIBOJIbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3AX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENILHO BBIOUPATh CIIOCO0 pelieHus ydeOHOU (prU3NUeCcKOn 3a1aun
(cpaBHEHHE HECKOJIBKHMX BapHaHTOB pEIIEHUs, BBIOOp Hauboee
MOJIXOJISIIErO ¢ YYETOM CAMOCTOSITENBHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue 1eHCTBUSA:

HCIIOJIb30BATh BOMPOCHI KaK MCCIIEOBATENLCKUII HHCTPYMEHT IMMO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIAHY OIBIT, HECIOXKHBIM
¢uznyeckuil SKCIIEPUMEHT, HEOOJBIIOE HCCICTOBAHUE (PUIUYECKOTO
SIBIICHUS;

OLICHMBaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMALHIO,
MOJIyYEHHYIO B XOJ1€ UCCIIEJOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMynupoBaTh 000OIEHHS U BBIBOJBI MO pe3yiabTaram
MPOBEIEHHOTO HAOIIONECHMSI, OIBITA, UCCIIEAOBAHMS;

IPOTHO3MPOBATh  BO3MOKHOE JalibHEiIIee pa3BUTHE  (HU3HUECKHUX
IPOLIECCOB, a TAKXKE BBIABUIATH MPEANOI0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanuei:

INPUMEHSTH Pa3IUYHBIC METOMBI, HHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orbope WHGpOPMAIMA WM JAHHBIX C YYETOM MPEIIOKCHHON YYCOHOU
(bu3nYecKol 3a/1a4u;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBAaTh W HHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHUS;

CaMOCTOSITCJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy MpeacTaBlICHUS
uHQOpMaIlMM W WUIFOCTPUPOBATh pelIacMble 3aJa4¥l  HECI0KHBIMHU
CXeMaMH, AuarpaMMaMHt, HHOH rpauKoil ¥ X KOMOMHAIIMSMHU.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBUSA:

B XO/€ OOCYXJeHHusi ydeOHOro Mmarepuaia, pe3ylbTaToB J1aOOpaTOpHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOil TEMBI U
BBICKAa3bIBaTh WJEW, HAlIEJICHHbIE Ha pELIECHUE 3aJauyd U MOAJAep KaHUe
OJ1aroskeJ1aTeIbHOCTH OOIIEHHS;

COTIOCTABJISITH CBOU CYXKIEHUS C CYKACHHUSIMH APYTUX YIACTHUKOB TUAJIOTA,
OOHApPYKMBATh Pa3INYKMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPECTABIATh PE3YNIbTaThl BBIMOJIHEHHOTO (DU3HUECKOTO OMbITa
(3KCTIEpUMEHTa, UCCIIEIOBAHMUS, IPOCKTA);



NOHUMAaTh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U HHAUBUAYAIbHOU
palboTHI IPU PELICHUN KOHKPETHON (hPU3HUECKOM MPOOIIEeMBlI;

NPUHUMATh L€ COBMECTHOW AESTENBHOCTH, OPraHU30BbIBaTh JEHCTBUS
no €€ JOCTMKEHMIO: paclpelesaTh poiH, O0O0CYKIaTh IpPOLECChl HU
pe3ybTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOZIEH;
BBITIOJHSTH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOTO pe3ynbTaTa 1o
CBOEMY HAIPABJIEHUIO U KOOPAUHUPYS CBOM IEUCTBHS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OLIEHMBaTh Kaue€CTBO CBOErO BKJAJa B OOIIMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIs pelieHus (U3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX IOAXOJAX IPHUHATUS  PEIICHHUU
(MHIMBUAYaTbHOE, NPHUHATHE pEUIeHUS B TCpPyNIe, MPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTABIIATh aJTOPUTM pEIICHUs PU3NYECKON 3a/1aun WU
IUTAHAa HUCCIIEZOBAaHUS C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEW, apIryMEHTHUPOBATH MIPEJIaracMble BAPUAHTHI PEILICHUI;
Jienarb BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPO/Ib, IMOLHOHAJIBLHBIA HHTE/VICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTyalluH U IPELIararh IiaH €€ N3MEHEHUS;
OOBSICHATh  TPUYMUHBI  JIOCTIOKEHUS  (HEIOCTHIXKEHHSI)  pe3yJbTaToB
NEATEIIbHOCTH, 1aBaTh OLICHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEILHOCTHh (B TOM YHCJIE B XOJ BBITTOJHEHUS
(U3MYECKOTO  MCCJENOBaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJICHHBIX OIIHMOOK,
BO3HUKIIUX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM,;

CTaBUTH ce0s1 HA MECTO JIPYroro YejaoBeKa B XOJI€ CIIOpa UK AUCKYCCUH Ha
HAay4YHYI0 TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYIOro;
MPU3HABaTh CBOE MPABO HA OMIMOKY MPHU pelIeHUH (HU3UYECKUX 3a/1a4 WK
B YTBEPKACHHUSIX HA HAYUYHBIE TEMBI U TAKOE 7K€ MIPABO APYTroOTO.

INPEAMETHBIE PE3YJ/IBTATbBI



K konity oOydyenust B 7 kjacce npeAMETHbIE Pe3yNbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh ~ TOHATHSA:  (U3MYECKHE W  XUMHUYECKUE  SIBJICHHS,
HaAOJIIOZICHUE, JIKCIEPUMEHT, MOJIENb, TUIOTE3a, €IUHUIBI (U3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHMs BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIXKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPAEKTOPHSI, PABHOJCHCTBYIOIIAS CHUIIA,
neopmanus (ympyrasi, IJlacTU4ecKas), HEBECOMOCThb, COOOIIAOIIHECS
COCY/IbI;

paznuyarh sBiaeHUs (Auddys3usi, TEIIOBOE IBHKEHUE YACTHUI] BEUIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEPIUS,
B3aHMOJICICTBUE TEJ, PABHOBECHE TBEPJIBIX TEN C 3AKPEILNIEHHOM OCBHIO
BpalleHus, nepeaada JaBiIeHUs TBEPIBIMU TEIAMHU, KUJIKOCTSIMHU U ra3aMH,
arMocepHOe JaBlCHHE, IUTABaHUE TeJ, MPEBPAIlCHUs] MEXaHU4eCKOU
AHEPIruM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX AaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJICHUE  HW3YYEHHBIX  (U3UYECKUX  SIBJICHUUA B
OKpY)XarolieM MHUpe, B TOM uucie (U3UYECKUE SBICHUS B TPHUPOJE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KMBOM M HEXHUBOUN
NpUpojie, JEUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
arMoc(epHOro JaBieHUS Ha KUBOW OpraHU3M, IJIaBaHUE PHIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJUTH MPAKTUUECKYIO 3a]jady B YUEOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) GUBHUECKUX SIBICHHM;
OINMKCHIBATh W3YYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SBICHUS, UCIIONb3Ys
¢dbuznyeckue BeTuYuHbl (Macca, 00bEM, IMIOTHOCTD BEIIECTBA, BpEMS, My Th,
CKOPOCTbh, CPEIHSIS CKOPOCTh, CUJIa YIPYrOCTH, CHUJIa TSKECTHU, BEC Tena,
cuiia TPEHHUs, JaBleHue (TBEPAOTO Tea, KUJIKOCTH, ra3a), BBITAIKUBAIOIIAs
CWJIa, MeXaHuuyeckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KOO (UITMEHT TOJIE3HOTO JACHCTBUS MEXAHU3MOB, KHHETUYECKas W
MOTEHIMAJIbHAsT DHEPTUsl), MPU ONHUCAHUU TPABUIBHO TPaKTOBATh
(bU3nYeCKuil CMBICIT UCTIONB3YEMBbIX BEIUYNH, UX 0003HAYEHUS U €AUHUIIBI
(bU3MYEeCKUX BEIWYWH, HAXOAUTh (OPMYIIbI, CBA3BIBAIONIUE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEITUYMHAMH, CTPOUTH TpapuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIMYMH;

XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKUE SBJICHUS U TMPOLECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUs CUJ (BAOJb OJIHOW MpsIMOM), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, MpaBUIO paBHOBECHUs pbiuara (6J0Ka),
«30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH,



IpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PM3UUYECKUE SIBICHUSA, MPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd IPAKTHKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE HU3 1-2
JIOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX
SIBTICHUH, (PU3MUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemars pacuéTHbIE 3a1a41 B 1—2 1elCTBUS, UCIIOJIB3Ysl 3aKOHBI U (JOPMYIIBI,
CBSI3bIBAIONINE (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a]1aun
3alMChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATh (PU3NYECKHUE BEIMYUHBI B
dbopMynBl ¥ TPOBOAUTH pPacd€Thl, HAXOAWUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIEC JJsi peUIeHHs] 3a/ad, OLEHUBaThb pPEATUCTUIHOCTD
NOJy4YeHHOU (PU3MUECKON BETNUHUHBI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXHO pPEIIUTh MPU [OMOUIU
(U3UYECKUX METOJOB, B ONIMCAHUU UCCIIEIOBAaHUS BBIJEIATH IPOBEPIEMOE
NPENNnoNoKeHue (TUnoTe3y), pa3inyarb U MHTEPIPETUPOBATH MMOTYYEHHBIH
pe3yabTaT, HaXOAWUTh OMIMOKH B XOJE€ OIbITa, JENaTh BBIBOJABI IO €ro
pe3yJabpTraram;

IPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUH WU
(U3MYECKUX CBOKCTB TeN: (POPMYIHPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOuparh YCTaHOBKY M3 MPENJIOKEHHOTO 000pyI0BaHUs, 3allUChIBATh XOJ
ombITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpPSMbIE W3MEPEHMSI PACCTOSIHUSA, BPEMEHH, MacChl Tela,
o0béMa, CUJIBl U TEMIIEpaTypbl C UCIOJIb30BAHHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHON MOTPEITHOCTH U3MEPECHU;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (hM3MUECKOM BEIMUUHBI OT
JIPYrod C HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHHMM (3aBUCHMOCTH ITYTH
PAaBHOMEPHO JABMXKYLIETOCA TeJIa OT BPEMEHH JIBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tesa, KadyecTBa OOpadOTKM MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHUJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHHMS TEJI, CUJIbI
yIPYTroCTH OT YUIMHEHHUS MPYXXHUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOTPYXEHHON YacTH Tela U OT IUNIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH
OT IJIOTHOCTHU T€Ja, OT TIIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJlaBaHusl TeJ, YCJIOBUW paBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOUpaTh YCTaHOBKY U
BBIMIOJHATh HM3MEPEHUs, CJelysd MNPEeAJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl TMOJYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIWYMH B BHUJE



NPEIOKEHHBIX Ta0MUIl U TpauKOB, JelaTh BBIBOJABI IO pe3yiabTaraM
UCCIIEJIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA )KUAKOCTU U TBEPIOTO TEa, CUJIa TPEHUS CKOJIBKEHHUS, JaBICHHUE
BO3/lyXa, BBITAIKUBAIOIIAS CHJIA, JACHCTBYIOIIAas Ha TMOrPYKEHHOE B
KHUAKOCTh  TeNOo, KOAPQGUIMEHT TOJE3HOTO  JEHCTBHS  MPOCTHIX
MEXaHU3MOB), CJEAysd NPEAIOKEHHOW HMHCTPYKIMH: TPH BBIMOIHEHUN
U3MEpEHUN CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH
3HaYEHUE UCKOMOM BEJIMYHHBL;

coOroNaTh MpaBuiia TEXHUKKA 0€30MacHOCTU MpU padoTe ¢ 1aboparopHbIM
o0opyIoBaHUEM;

yKa3bIBaTh MPHUHIIMIBI JIEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOWCTB:
BECbI, TEPMOMETpP, IUHAMOMETp, COOOIIAIIIKECS COCYIbl, OapoMeTp,
phIyar, HOABM)KHBIN 1 HEMTOJBUKHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUS (B TOM YHCIE:
NOJIIMITHAKK, YCTPOWCTBO BOAONPOBONA, THAPABIMYECKHN TMpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBax (pU3MUECKUX ABJICHUI U HEOOXOIUMBbIE PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTL  TpPHUMEpPHl  (HAXOAUTh  HMHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IOBCEAHEBHOU
KU3HH JIJIs1 obecrieueHrs 0e30MacHOCTH MpU oOparieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 310POBbsI U COONIOCHUSI HOPM
IKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpeie;

OCYUIECTBISATh OTOOp MCTOYHMKOB HWHGpopmanuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HaHUW M TNyTEM CpaBHEHHUS PaA3JIMYHbIX HCTOYHUKOB BBIJCIATH
uHGOpPMAINIO, KOTOpasl SBISETCS MPOTUBOPEUYMBOM WM MOXET OBITH
HEJI0CTOBEPHO;

UCTIOJIh30BaTh MPU BBHIMOJIHEHWN YYEOHBIX 3aJaHUi HAyYIHO-TIOMYISPHYIO
JAUTEepaTypy PU3NUYECKOTO COJEpKaHusl, CIIPaBOUHbIE MaTE€pPHUAJIbl, PECYPCHI
cetu UHTepHeT, BnaaeTb MNpUEMaMH KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(OpPMAIIMN U3 OJJHON 3HAKOBOM CHUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MHMOpPMAIHK (PU3NIECKOTO COMEPIKAHMS, B TOM
qHclie MyOJUYHO JAeNaTh KpaTKue COOOLICHHS O pe3yJbTaTax MPOeKTOB WIIH
y4eOHBIX HMCCIIENOBaHUI, MPU 3TOM I'PaMOTHO HCIOJIb30BATh M3yYEHHBIN



MOHSATUWHBIN ammapar Kypca (HU3UKHA, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAlE;

IpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEAOBAHUN paclpeneisiTh
O0SI3aHHOCTH B TPyMIE B COOTBETCTBUM C TOCTAaBICHHBIMHU 3aJla4aMH,
CIEIWTh 3a BBIINOJHECHHEM IUIAaHA JCHUCTBUM, aJICKBAaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTh  TIPYMNIbl,  BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aMMOJICCTBUE, YUUTHIBAsI MHECHUE OKPYKAIOIIUX.

K xoHniry oOyuenus: B 8 kijiacce npeMeTHbIE PE3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUM:

UCITIOJIB30BATh IOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIe COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIMICHHBI TMap, BIAKHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPEHHSsS OJHEPIUs, TEIUIOBOM JIBUIaTellb,
DIIEMEHTAPHBIN AEKTPUUECKUH 3apsill, SIEKTPUIECKOE T10JIE, TIPOBOJHUKH U
JUBIIEKTPUKH, TIOCTOSTHHBIN 3JEKTPUYECKUI TOK, MATHUTHOE TIOJIE;
pasznuyarb ABJICHUS (TEIUIOBOE PACIIMPEHUE M CKaTHe, TEeIUIonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauMBaHUE, KaNWUISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJIEHCAIUs, IUIaBJIEHUE, KpUCTaum3auus (OTBEpAEBaHHUE), KHUIICHHE,
Terionepeaaya (TErIonpoOBOAHOCTD, KOHBEKIIVS, U3JyYEHHE),
AIIEKTpU3ALMS TEJ, B3aUMOJECHCTBUE 3apsA0B, NEUCTBUS JIEKTPUUECKOTO
TOKA, KOpPOTKO€ 3aMbIKaHWE, B3aMMOJCHUCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHasl MHAYKIUA)
[0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB K HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NOPOSBJIEHUE M3YYEHHbIX (PU3WYECKUX  SBIEHUN B
OKpy)XarouieM MHpe, B TOM uucie (U3MYECKUE SBICHUS B TPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KaNWUDIPHBIE SIBJIEHUS B MPUPOAE,
KpUCTaUIbl B Ipupone, usnydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUYECKUE
ABJIEHUS B arMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apend nor0CcoB, poJib MATHUTHOTO MOJIS AJ1 )KM3HU Ha 3eMIle,
NOJIIPHOE CHSIHWE, IpPU O3TOM NEPEBOAUTH MNPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIICIATH CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PUIMUECKUX
SIBIICHUI;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TENl U (PUBMUYECKUE SIBJICHUS, UCIIONb3Ys
¢uznyeckue BETUUMHBI (TeMIieparypa, BHYTPEHHSS dHEPrusi, KOJIUYEeCTBO
TEIUIOTHI, yAEJbHAas TEIUIOEMKOCTh BEIIECTBA, YHAEJIbHAs TEIUIOTa
IUTaBJICHUS, yAeNbHAas TeIJIoTa MapooOpa3oBaHusi, yAelbHAas TeIJIoTa
CrOpaHMsl TOIJIMBA, KOIPQPUIMEHT TMOJIE3HOTO JEUCTBUS TEIIOBOU



MAalIUHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUI 3aps, cuia
TOKA, AIEKTPUUECKOE HAIPSHKEHHUE, COPOTUBIICHUE MPOBOJHUKA, YIEIBHOE
COINPOTHBIICHHUE BEIIECTBA, PA00Ta U MOLTHOCTH AEKTPUUECKOT0 TOKA), IPU
ONKCAaHUU NPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICH MCIIOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHHA W EAUHUIBI (PU3NYECKUX BEIUYMUH, HAXOAUTH
dbopMyInbl, CBA3BIBAIOIIME NaHHYIO (PU3WYECKYIO0 BEIUYHHY C JIPYTUMHU
BEJIMUMHAMH, CTPOUTH T'padUKH H3YyYEHHBIX 3aBHCUMOCTEH (DU3HUECKHX
BEJIINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KHHETHUYECKON TEOpUHU
CTPOEHHSI BEIIECTBA, IPHUHIMI CYNEPHNO3ULUU IMOJNEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsiia, 3akoH OMma i ydacTKa LENH, 3aKOH
JIxxoyna—JIeHna, 3aK0H COXpaHEHMs SHEPTUH, IIPA 3TOM J1aBaTh CIOBECHYIO
(GopMyNHPOBKY 3aKOHA U 3aMCHIBATh €T0 MaTEMATUUYECKOE BBIPAKECHHUE;
OOBSICHATh (PU3MYECKHE MPOLECCHl W CBOMCTBAa TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMii MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4ecKux
IIaroB C OMNOpod Ha 1—2 W3yYeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUI,
($u3NYECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEH;

pemarb pacu€THbIE 3a/1a4uk B 2—3 NEHCTBUSA, HCIOIb3Ysl 3AKOHBI U POPMYJIbI,
CBSI3bIBAOINIME (PU3UUECKUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCIIOBUSA 3a]1a41
3aIKCBIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK JAHHBIX IS PEILCHUS
3a/lauM, BHIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOMUMBbIE I €€ pEIICHMUS,
IPOBOJIUTh PACYETHl U CPABHMBATH IOJYyYEHHOE 3HAu€HUE (U3NYECKOU
BEJIMYUHBI C U3BECTHBIMU TAHHBIMU;

pacno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NpPH MOMOIIU
($u3NYECKUX METONOB, HCHOIb3Yys ONMCAHHE HCCIEOBAHUS, BBIICIATH
IIPOBEPAEMOE  IPEANOIOKEHUE, OLEHUBATHh IPABUIBHOCTh IOPSIKa
IIPOBEJICHUS UCCIIE0BAHMUS, I€JaTh BHIBODL;

IPOBOAUTH OMBITBI O HAOMIOACHUIO (U3UYECKUX SIBJICHUH WM
(bU3MYECKUX CBOMCTB TeN (KaNMWUISIPHBIC SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH TMpoliecca OCThIBAHUS U
HarpeBaHMsl NpPU W3JIYYEHHH OT LBETAa H3JIydarouleil (TONIOIIArOIIEi)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TEMIIEPATyphl KUIKOCTH U
wiomwaa €€ TMOBEPXHOCTH, OJJIEKTpHU3alusi Tel W B3aUMOJIECHCTBHE
AIIEKTPUYECKUX  3apsiOB, B3aMMOJEWCTBHE TOCTOSHHBIX MarHUTOB,
BHU3yaJM3alldsl MarHUTHBIX TIOJ€H ITOCTOSHHBIX MAarHuTOB, JEHCTBHS
MarHUTHOTO MOJS Ha IMPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHura,
CBOICTBA AJIEKTPOJABHUIaTEedsl MOCTOSHHOIO TOKa): (OpMYyaupoBaTh



pOBEpsiEeMbIe MPEATNOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
00Opy/IOBaHUs, OMUCHIBATH XOJ] OMBITA U (POPMYITHPOBATH BHIBOJIBL;
BBIIIOJIHATH IPSIMbIE U3MEPEHHSI TEMITEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXd, CHWJIbl TOKA, HANPSHKEHHS C MCIOJIB30BAHHEM AaHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PUBMUECKUX BEIUYUH, CPABHUBATh PE3YJbTAThI
U3MEPEHUN ¢ yUETOM 3aIaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (hM3MUECKON BETHMUMUHBI OT
JIpyrol ¢  UCHOJB30BAaHUEM TPSIMBIX  HM3MEpPeHHil  (3aBUCUMOCTh
CONPOTHUBIICHHS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN MOMEPEYHOTO
CEUECHUS U YZIEJIIbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UYIIETO YePE3 NPOBOAHUK, OT HANIPSIKEHUS HA ITPOBOIHUKE, UCCIEAOBAHUE
NOCJIEIOBAaTEIbBHOTO M MapajUIeIbHOTO  COEIWHEHHH IPOBOJHUKOB):
IUIAHUPOBATh ~ UCCJEOBaHUE, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEHMsI, CJelys MPEeAJIOKECHHOMY IIIaHy, (PUKCUPOBATh pE3yJbTaThl
MOJIyYEHHOW 3aBUCMMOCTH B BUE TaOIUI U rpaUKOB, 1€7aTh BBIBObI 10
pe3ynbTaraM UCCIEN0BAHUS;

IPOBOAUTh KOCBEHHBbIE HW3MEpPEHUs (PU3NYECKUX BeJIUYUH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE MPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUJIAHUPOBaTb H3MEPEHMs, coOuparb
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAYS NPEII0KEHHOW WHCTPYKLUH, U
BBIYHCIIATh 3HAUEHUE BEJTUYNHBL

co0JroAaTh npaBuia TEXHUKK 0€30IaCHOCTHU MpHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS HW3YyUYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMHUCAHUS (B TOM YKCIIE: CUCTEMA
OTOIUIEHHS JOMOB, TUTPOMETP, TapoBas TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK ODJIEKTPUUYECKON HHEPruM, DSJICKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPOIPUOOPHI (mpuMepBHI), AIEKTPUUYECKHUE
MPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJBUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUA O CBOWCTBAX (PM3MUECKUX SABICHUW U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHBIE
npuOOpPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM (AKHUJIKOCTHBINA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX Lenend ¢
NOCJIEIOBATENIbHBIM M NAPAJJIEbHBIM COCIUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAUEHUS HIEMEHTOB AIEKTPUUECKUX LICTICH;

OPUBOAUTHL  TMpHUMEpPhl  (HAXOOUTh  HMHPOpPMALMIO O  IpUMEpax)
MPaKTUYECKOTr0 MCHOJb30BaHUs (U3MUYECKUX 3HAHUN B TIOBCEIHEBHOM



KU3HU 11 obecriedeHus: 0€30MacHOCTH MPHU OOpallleHUuH ¢ MpUOopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHS 310POBbS U COOTIOEHUSI HOPM
IKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie;

OCYIIECTBIATh MOUCK HH(pOpManuu (U3MUECKOTO COAEpXKAHHUS B
WHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJEIATh MH(POPMALINIO, KOTOPAs SIBISAETCA
IPOTUBOPEUNBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJIHEHUN Y4YEOHBIX 3aJaHUi Hay4YHO-IOIMYJSPHYIO
JAUTEpaTypy GU3NUECKOrO COJIEpKaHus, CIPABOYHBIE MaTepHalibl, pECypChI
cetu VHTepHeT, BnaaeTb MNpUEMaMM KOHCHEKTHPOBAHMUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIIH U3 OJHOM 3HAKOBOIM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC IMHUCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMUS,
o0oOmiass HMHQOpPMALMIO W3 HECKOJIBKMX HCTOYHHUKOB (U3UYECKOTO
COZIepKaHMsl, B TOM YHCJIE IyOIMUYHO MPEICTABISTh PE3YJIbTAThl IPOSKTHON
WA UCCIIEIOBATEIbCKOM IeATEIBHOCTH, IIPU 3TOM IPAaMOTHO MCIIOJIB30BaTh
W3YYCHHBIA TOHATUIHBIA ammapar Kypca (U3HKH, COIPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALNEN;

IPU BBIIIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBaHUN (DU3MUECKUX
IPOLECCOB pacHpenesiaTh OOS3aHHOCTU B TIpPYyNNE€ B COOTBETCTBUHU C
MOCTABICHHBIMH 33/1a9aMH, CJIECIUTH 3a BBIMOJHEHUEM IUIaHA JCHCTBUMA U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JeSITEJIbHOCTh TPYMIIbI, BEICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBHE,
IPOSIBJISIst TOTOBHOCTD pa3peraTb KOH(PIUKTBI.

K xoH1y oOyuenust B 9 kJjiacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YHAIOLIUXCSI YMEHUM:

UCIIOJIb30BAaTh TOHATHUS: CHCTEMa OTcuéra, MarepuajgbHas TOuKa,
TPAeKTOPHsI, OTHOCUTEIIbHOCTh MEXaHMUYECKOro ABMXKEHUs, nedopmanus
(ynpyras, miacTuyeckas), TpEHHUE, LEHTPOCTPEMUTENIbHOE YCKOPEHUE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO TBEPHOE TEIIO,
LHEHTpP TSHKECTH TBEPIOIO Tesa, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK U YIBTPa3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIIKajIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI
UCIyCKaHUS U TMOMIOIICHUS, ajbda, OeTa- 1 raMMa-u3aydeHHs], U30TOIIbI,
sJlepHasi SHEPTreTHKA;

paznuyarb SIBICHHS (PAaBHOMEPHOE W HEpPaBHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE IMPSMOJIUHEIHOE JBU)KEHHE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JBM)KEHHE IO OKPYKHOCTH, B3aUMOJEICTBUE
TeJ, PEaKTUBHOE JBIKEHHUE, KojeOaTelbHOEe NBHKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIeOaHMs), pE30HAHC, BOJHOBOE ABUKEHHE, OTpPaKEHHE



3ByKa, NPAMOJIMHEHHOE PACHPOCTPAHEHUE, OTPAKEHUE U MPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHE OeIoro cBeTa B
CHEKTP M CJOXEHHE CIEKTPAJIbHBIX LBETOB, JHCIEPCHS CBETA,
€CTECTBEHHAs] PAJIMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PUZNYECKOE SBJICHHE,

pacro3HaBaTh MPOSABICHUE W3YYCHHBIX (U3WYECKUX  SBICHUI B
OKpyXarolieM Mupe (B TOM 4Hcie (pU3nyYecKue SBICHUS B IPHUPOJE:
IIPWINBBI U OTJIIUBBI, ABMKEHHUE IIIaHET COJIHEYHOM CHCTEMBI, PEAKTHUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMHUYECKUE BOJIHBI, IIyHAaMH, 05XO, LBETa TeJ,
ONTUYECKUE SIBJICHHUSI B MPUPOAE, OMOJOTHYECKOEe ACWCTBHE BUIUMOTO,
yAbTPauOIETOBOIO U  PEHTTEHOBCKOTO M3JIyY€HUH, €CTECTBEHHBIN
PaZMOaKTUBHBIM (OH, KOCMHUYECKHUE JIy4yH, PaJHOAKTUBHOE H3IIy4YCHHE
OPUPOAHBIX MHHEpAJOB, JEHCTBUE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM IMEPEBOIUTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3UYECKHUX
SIBIICHU;

OIKCHIBATh W3YYECHHbIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCIONb3YS
(du3nuecKkue BEIMYMHBI (CPENHsSIsi U MIHOBEHHAs CKOPOCTb Tela IMpHU
HEPaBHOMEPHOM JIBI)KEHHH, YCKOpPEHHUE, MEepeMEIlEeHUEe, MyTh, YIJIOBasd
CKOpPOCTb, CHJa TPEHUS, CHJla YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUsi, BEC Tejla, HMIYJIbC Tela, HMIIYJIbC CHJIBI,
MexaHu4eckass paboTa M MOIIHOCTb, IOTEHIHUalbHAas JHEPrus Tena,
NOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs SHEPrus CHKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, MOTHASI MEXaHUYECKasl SHEPTHsl, IEPUO
U 4YacToTa KoJieOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, I0Ka3aTeslb NPEJOMIIEHHUS CpElbl), IMpPU ONUCAHUU
NpaBUIbHO TPAKTOBaTh (PU3MYECKUH CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
000O3HAYEeHHUS] M €IWHULBl (PU3MYECKUX BEJIMYMH, HAXOAUTHh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH IpaQUKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHMsI HHEPruH, 3aKOH BCEMHUPHOTO TATOTECHMS,
OPUHIMI CYNEPHNO3ULMUA CUJl, TPHUHIMI OTHOCUTEIbHOCTH [amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXPAaHEHMsI MMIIYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MacCOBOTO YMCEN
OpU AJIEPHBIX PEaKUusX, NP 3TOM JaBaTh CJIOBECHYIO (DOPMYTUPOBKY
3aKOHA U 3aIMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;



OOBSICHATH (PU3NYECKHUE TPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBICHEHUE U3 2—3 JTOTUUYECKUX
IIaroB C ONOPOM Ha 2-3 H3YyYEHHBIX CBOMCTBA (PU3UUYECKHUX SIBJICHU,
(u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a/1a4u (ONUpPAIOIIUECs HA CUCTEMY U3 2—3 YpaBHEHHI ),
UCTIOJIb3Ys 3aKOHBI U JOPMYIIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMYUHBL: HA
OCHOBE aHaJIM3a YCJIOBHUSA 3aJja4Ml 3alMChIBATH KPATKOE YCIOBHE, BBIABIATH
HEIOCTAIOIUE WIN W30BITOUHBIE JJAHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIBL,
HEOOXOAUMBIE Il PELICHUs,, MPOBOAUTH PACYETHI M  OLCHUBAThH
PEATMCTUYHOCTD MOTYYEHHOTO 3HAaYCHUS (DU3HUUECKON BETUUNHBI;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MPH TOMOIIU
(GU3NYECKUX METONOB, HCIOJNb3YS ONHCAHUE HCCIENOBAHUSA, BBIIEIATH
IpOBEPSIEMOE  MPEIOJIOKEHHE, OLICHWBaTh IPABUIBHOCTh MOPSIKA
NPOBEACHHUS  HWCCIEAOBAaHHWA, JIelaTh  BBIBOABI, HHTEPIPETHUPOBATH
pe3ybTaThl HAOMIONEHUH U OTIBITOB;

IPOBOJIUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUW WIH
¢u3nyecKUx CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHHUs] HHEPrUM, 3aBUCUMOCTb NEpUOJa KOJICOAHWN MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI M HE3aBUCHUMOCTH OT
aMILTUTYIbl MAJIBIX KOJIEOAHUH, MPSIMOJIMHEMHOE PaCcpOCTPAHEHHUE CBETA,
pasioxeHue Oenoro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKaje U CBOWCTB H300pakeHUs NpeaMmeTa B coOuparomien
JUH3€, HAOIIONEHUE CIUIOUIHBIX W JIMHEMYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO  Habopa
00Opy/IOBaHUs, OMHUCHIBATH XOJI OMBITA M €r0 Pe3ybTaThl, POPMYINPOBATH
BBIBOJIBL;

IPOBOJIUThH MPU HEOOXOAMMOCTH CEpPUI0 NPSIMBIX W3MEPEHUH, omnpeaenss
CpelHEee 3HAuYCHHE U3MepseMOM BeJMYMHBI ((POKyCHOE paccTosiHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba U3MepeHus
(M3MepUTENBHOTO MPUOopa);

IPOBOJIUTh HCCIIEJOBAHME 3aBUCUMOCTEM (U3NYECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU pHU
PaBHOYCKOPEHHOM JBVKCHMHM ©O€3 HadalbHOW CKOpPOCTH, Tepuoaa
KoJieOaHM MaTEMaTHYECKOTO MasTHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa’kKE€HUS CBETA OT yIVia MaJeHHs U yIyia MPEeJOMIICHUS OT yIila MaJeHus):
IUTAHUPOBATh MCCIIEIOBAaHUE, CAaMOCTOSTENIbHO COOUpaTh YCTaHOBKY,
(buKcupoBaTh PE3YNBTATHI TOTYYEHHOM 3aBUCUMOCTH (PU3NUECKUX BETUUYUH
B BHJIE TaONIHUII U TPA(HKOB, IEIaTh BEIBOJIBI 110 PE3YIBTAaTaM UCCIICIOBAHNUS;



IPOBOJUTh KOCBEHHBbIE M3MEpPEeHHs] (PU3UUECKUX BEIUYMH (CpemHsis
CKOPOCTb U YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JABUKEHUH, YCKOPEHHUE
CBOOOHOTO TMAJCHHs, >KECTKOCTh MPYXHUHBI, KOdQPUIHMEHT TpeHus
CKOJIbXKCHHUS, MeXaHWdeckass paboTa W MOLIHOCTh, 4YacTOTa W TEPUO
KoJIe0aHMii MaTeMaTH4eCKOro ¥ NPY>KUHHOTO MasiTHUKOB, ONITUYECKAast CHIIa
coOuparomei JTUH3bI, PAaJIUOAKTHUBHBIA (POH): IMIAHUPOBATh H3MEPECHMUS,
coOUpaTh IKCHEPUMEHTATbHYIO YCTAHOBKY W BBIMOIHATH H3MEPEHMUS,
clenys MPEenyoKEHHOW WHCTPYKIMH, BBIUMCIATH 3HAYEHUE BEJIWYHHBI U
aHAM3UPOBATH [TOTYYCHHbIE PE3yIBTaThl C YYETOM 3a/1aHHON MOTPEUTHOCTH
W3MEPEHUM;

coOIIoAaTh MpaBuia TEXHUKK 0€30MacHOCTHU MpHU paboTe ¢ J1abopaTOpHBIM
o0opyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKW M3YyYEHHBIX (PU3NYECKUX MOJETICH:
MarepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUTaHETapHas MOJIENb aToMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha MX omucaHus (B TOM YHUCIE:
CHHMJIOMETP, JaTUYUKHU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pAKeTa,
9XOJIOT, OYKHM, Tepuckor, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CTHEKTPOCKOI, JIO3UMETp, Kamepa BumibcoHa), WCHONB3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUH U  HeoOXogumble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKU W3YYE€HHBIX TEXHMUECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB M TEXHOIOTUIECKUX TPOIIECCOB MPHU
pelieHnn  y4eOHO-TIPaKTUYeCKUX  3a/lad, ONTHYECKHUE CXEeMBI IS
NOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOIUTH  TpUMEphl  (HAXoAuTh  HMHPOPMALUIO O  MPUMEpax)
MPAKTHYECKOTO HKCIONb30BaHUsA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 1 obecriedeHnsi 0€30MacHOCTU MPH OOpaIlleH!H ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U COOTIOIEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie;

OCYIIECTBIATh TMOUCK WH(MOpMaru  (HU3NIECKOTO  COACPKAHUS B
WuTepHeTe, caMOCTOSATENbHO (HOPMYIHPYS MOMCKOBBIN 3alpoC, HAXOAUTH
MyTH OTpEAeNICHUs] TOCTOBEPHOCTH MOJYYeHHON MH(pOpPMAIUK Ha OCHOBE
UMEIOLINXCS 3HAHUH U TOTIOJHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHWN Y4YEOHBIX 3aJaHU HAy4YHO-IOMYJSPHYIO
JAUTEpaTypy PU3NYECKOTO COJEPKaHus, CIIPaBOUHbIE MaTEePHUAIIbl, PECYPCHI



cetu MHTepHeT, BnaneTb NpUEMAMH KOHCIEKTHUPOBAaHUSA TEKCTA,
npeobpazoBaHus HHPOPMAIIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUMCHMEHHBIE M YCTHBIE COOOUIEHUS HAa OCHOBE
uHGOpMAIMM W3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO CONEPIKAHUA,
nyOJIMYHO MPEACTABIATh PE3YNBTAThl MPOEKTHOW MM UCCIE0BATEIbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  MCHOJB30BAaThb  W3YyYECHHbBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (pU3MKd U COMpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTauueidl ¢ Y4ETOM O0COOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATUYECKOE IINTAHUPOBAHHUE

7 KITACC
KonunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (uu¢posBbie)
Konrtpoasnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/ibHbIe
padoThbI padoThbI
pecypcsl
Pazgen 1. ®u3nka u e€ poJib B IO3HAHMHU OKPY:KAIOIIEro MUPa
®dusuka - HayKa 0 IpUpoae b
du3nvecKre BEITUUYNHBI b
EcrecTBeHHOHAYUYHBII METOJ] TO3HAHUSA b
Hroro no pazneny
Pa3gea 2. [lepBoHayajibHbIE CBeIeHUS 0 CTPOCHUH BellecTBa
Crpoenue BeniecTsa b
JBH>KeHHe U B3aUMOJICUCTBUE YaCTHUI] 5
BEILIECTBA
ArperaTHble COCTOSTHUS BEIIECTBA b
Hroro no paszneny
Paznen 3. /IBuskeHue U B3auMojaeiicTBue TeJl
MexaHnueCcKoe IBUKEHUE b
WNuepus, macca, IIIOTHOCTh b
Cuna. Bune! cun b
Hroro no pasneny
Pasnen 4. laBienune TBEPABIX TeJl, }KUAKOCTEH U ra3oB
JaBnenue. Ilepenaua nasieHus TBEpAbIMU 5
TeJaMu, )KUJAKOCTSAMH U Ta3aMu
JlaBneHue >KuIKOCTH b




AtmocdepHoe naBieHue b
JeWcTBue )KUAKOCTH U T'a3a Ha 5
MOrPYXEHHOE B HUX TEJIO

Hroro no pasnpeny

Pasnen 5. PaGoTra u MOIIHOCTD. DHEpPrus
Pabora 1 MOIIHOCTH b
[IpocTbie MEXaHU3MBI b
MexaHnnueckas SJHEprust b

Hroro no pasupeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME




8 KUIIACC

KosunyecTBo yacoB JJIeKTPOHHbIE

HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbie IIpakruyeckue

NPOrpamMMbl Bcero o0pa3oBare/ibHbIE

padoThI padoTbI
pecypchl

Pa3znen 1. TenjioBble iBJeHUS

CtpoeHnue u CBOICTBA BEIIECTBA b

TenmoBsie mMpoIIECChHI b
Hroro no pasneny
Paznen 2. DaexkTpuyeckne U MArHUTHBIE SIBJIEHUS

DneKkTpuyecKue 3apsiabl. 3apsyKEHHBIE Tella 5

U UX B3aUMOJEICTBUE

ITocTOSTHHBIN 2IEKTPUIECKHNA TOK b

MarHuTHbIE SBICHUS b

DNeKTpOMarHUTHAsI MHIYKIIHSI b

Hroro no paszneny

PesepsHoe Bpems

OBIIEE KOJIMYECTBO HACOB I10 ITPOI' PAMME




9 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbie IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanndeckue siBJIeHUSA
MexaHn4ecKoe TBUKEHUE U CTIOCOOBI €ro K
OINMCAHUS
BzaumopeiicTBue Tei b
3aKOHBI COXpaHEHUS b
Hroro no pasneny
Pa3gen 2. Mexann4yeckue K01e0aHUA ¥ BOJHBI
Mexanndeckue KojeoaHus b
Mexanndeckue BOIHBI. 3ByK b
Hroro no pazneny
Pa3gen 3. DinekTpoMarHuTHoe 1oJie M 3J1eKTPOMArHUTHbIE BOJIHBI
DJEKTPOMarHuTHOE I0JIE U B
JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazneny
Pa3gen 4. CBeToBbIe sIBJICHUS
3aKOHBI PacpOCTPaHEHUs CBETA b
JIuH3BI 1 onTHYECKUE TPHOOPHI b
Paznoxenue 0esoro cBeTa B CHEKTP b

Hroro no pazneny

Pa3nen 5. KBaHTOBBIE AABJIEHUSA




I/ICHYCKaHI/Ie " IIOIIOIIECHUE CBETA aTOMOM b

CrpoeHue aToMHOT O si1pa b
SAnepHble peakuuu b
Hroro no pazneny
Pa3gen 6. [loBropuTebHO-00001Ia10 1M MOAYJIb
IToBrOopeHue u 06001IeHHE COAEPIKAHUS

Kypca dhusuku 3a 7-9 kinace

Hroro no paszaciny

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

1. ®uzuka: 7-if kinacc: 6a30BbIM ypoBeHb: yueOHUK, 7 kiacc/ [lepoimikun .M., UBanos A.U., AkiimonepHoe 001IecTBO

«M3parensctBO «IIpocBenienne»



2. ®dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [lepoimkun M. M., UBanoB A. U., AkiinonepHoe 00IIeCTBO
«3narensctBo «IIpocBemienue»
3. ®dusuka: 9-i knacc: 6a30BbIN YpoBeHb: yueOHHK, 9 kiacc/ [lepeimkun W. M., I'yrauk E. M., UBanoB A. 1., [lerpoBa M.

A., AxuronepHoe obmectBo «M3narensctBo «IIpocBemenuer

METOJIUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISL

7 KJIACC

1.PabGouas nporpamma.

2. [Iporpammbl ocHOBHOTO 00111eTO 00pazoBanus. Pusnka. 7 — 9 kiaccel (aBropsl: A.B.Ilepoeimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas mporpamma no ¢usmke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cCOOTBETCTBHH C BEIOpaHHBIM
y4eOHUKOM:

4. Ilepwikun A.B. ®uzuka. 7 kinacc. YueOHUK 1151 0011eo0pazoBaTeabHbIX yupexaeHuid. M.: Ipoda. 2011

5. Jlykamuk B.W. CoopHuUK BompocoB u 3aj1a4 no pusuke. 7-9 k1. — M.: IIpocsemenue, 2010. —192c.



8 KUIIACC

1. Pabouas mporpamma. dusurka. 7 — 9xaccel: yueOHO-MeToanueckoro nocobus /coct. TuxonosaE.H. — 2-¢ u3j.,
crepeotun. —M.: Jlpoda,2013. — 398, (2)

2. [IporpamMbl 0OCHOBHOTO 00111er0 00pazoBanus. ®Pusmka. 7 — 9 kiaccel (aBropsl: A.B.Ilepeimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHM C BLIOpaHHBIM
y4eOHUKOM:

4. Ilepormkun A.B. ®usuka. 7 knacc. YueOHuK 1151 0011eo0pa3zoBaTeabHbIX yupexaeHuid. M.: Ilpoda. 2011

5. Jlykamuk B.1. COopHuk BompocoB u 3a1a4 mo ¢usuke. 7-9 xi. — M.: IIpocBemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIC pa00Thl. —5-¢ u3nanue,- M.MJIEKCA,

7. ActraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotsl. KonTponbsHbie 3aganus. —Caparos: Jluuei, 2014.

8. «KoHTponbHO-u3MepuTenbuble MaTepuanbl. dusuka. 7 kinacc/Coct. H.W. 3opun. — 2-e uzn., nepepad. — M.: BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knace: yueoHo-meToauueckoe nocooue/ A.E. Mapon. - M.: Jlpoda, 2011. - 123c¢.:

10.A.B. Ilepsmkua ®uszuka-8xa 2017 M. Jlpoda



11.H.B. ®unonosuu Metoauueckoe mocodue 2015 M. [poda

12.A.E. Mapon, E.A. Mapon CamocTosiTesIbHbIe U KOHTPOJIbHBIE padboThI-8 kitacc 2017 M. JIpoda

13.B.B. IllaxmaroBa,O.P. lllepep Juarnoctuueckue padbotsl -8 kiacc 2016 M. Jlpoda

14.A.E. Mapon, E.A. Maposn, C.B. I1o3oiickuii Coopurk Bonpocos u 3agau 2015 M. Jlpoda

9 KJIACC

1. Pabouas nporpamma. dusuka. 7 — 9knaccel: yueOHO-MeToguueckoro nocoous /coct. TuxonoBaE.H. — 2-e u3n.,
crepeorun. —M.: Jlpoda,2013. — 398, (2)

2. [Iporpammbl ocHOBHOTO 00111eTO 00pazoBanus. Pusnka. 7 — 9 kiaccel (aBropsl: A.B.Ilepoimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cCOOTBETCTBHH C BEIOPAHHBIM
y4eOHUKOM:

4. Ilepwiikun A.B. ®uzuka. 7 kinacc. YueOHUK 1151 00111eo0pa3zoBaTeabHbIX yupexkaeHuit. M.: [Ipoda. 2011

5. Jlykamuk B.W. CoopHuUK BOmpocoB U 3a1a4 no pusuke. 7-9 k1. — M.: IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSTEIBLHBIE U KOHTPOJIbHBIE pa0b0ThI. —5-¢ n3nanue,- M.MJIEKCA,



7. Actaxosa T.B. ®usuka. 7 xnacc. Jlaboparopusie pabotsl. Kontponsusie 3aganus. —Capatos: Jluueii, 2014.

8. «KonTponbHo-u3MepuTenbable MaTepuaibl. Gusuka. 7 kinacce/Coct. H.W. 3opun. — 2-e uzn., nepepad. — M.: BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knace: yaeoHo-MeToauueckoe nocooue/ A.E. Mapon. - M.: Jlpoda, 2011. - 123c¢.:

KoHTponbHbIE U caMOcCTOATENbHBIE padoThl IO Pu3nke. 9 knacc: k yueOHuky A.B. [leppimikuna, E.M. I'yrHuk «®usnka 9
kiacey / O.W. I'pomuena. — M.: U3narenbctBo «OK3amen», 2014,

Tectsl o puznke. 9 knacc: k yueOHuky A.B. [leppiikuna, E.M. I'ytHuk «Pu3nka

9 ximace» / O.H. I'pomrieBa. — M.: U3natenbctBo «Ox3ameny, 2010.

dusuka. 9 kaacc. TemaTnueckue TECTOBBIE 3aaanus 11 ToAroToBkH K I TA. / aBT.- cocT.: M.B. boiigenko, O.H.

Muponikuna. — SApocnasib: OO0 «Akaaemus pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
7 KIIACC
b

151



3. Enunas xomiekmus U@ poBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum goctyma: http://school- collection.edu.ru
4. HTepecHbIe MaTepralibl K ypokaM (PU3HMKH TI0 TeMaM; TeCTHI 0 TeMaM; HaIIsAHbIE TIOCOOUS K ypokaM. — Pesxxum
noctymna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHbie pecypchl. — Pesxxum nocryna: http://www.openclass.ru

6. DIeKTpOHHBIE YU4eOHUKH 10 pusuke. — Pexxum nocryna: http:// www.fizika.ru

8 KUIIACC



2. Enunas xomneknus nudpoBbIx 00pa3oBaTeabHBIX pecypcoB. — Pesxkxum moctyma: http://school- collection.edu.ru

3. MHTepecHbIe MaTepuaibl K ypokaMm (GU3HKHU TI0 TEMaM; TeCTHI TI0 TeMaM; HalJISTHbIE TTOCOOUS K ypokam. — Pexxum

A

4. Iludpossie oOpazoBaTenbHbIC pecypchl. — PexxuMm goctyna: http://www.openclass.ru

5. DnexTpoHHbIe YueOHUKH 10 ¢usuke. — Pexxum nocryna: http:// www.fizika.ru
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