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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00Iero oO0pa3oBaHUsSI COCTaBJICHA Ha OCHOBE IMOJIOKEHUH U
TpeOoOBaHUII K pe3yabTaTaM OCBOCHHSI HAa 0a30BOM YPOBHE OCHOBHOH 00pa30BaTeIbHON MPOrPaMMBI,
npeacraBieHHbx B ®I'OC 00O, a takxke ¢ yu€roM ¢eaepaabHOoi paboyell mporpaMMbl BOCITUTAHUS H
Konnenuuu npenogaBanust yaeOHoro npeamera « OU3uKay.

CopepxaHuie mporpamMmsl 1o (U3MKe HAIpPaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
00yJaroIUXCsl U OPraHU3alI0 U3ydeHUs (U3MKH Ha JESTEIBHOCTHONW OCHOBE. B mporpamme mo dusmuke
YYHUTBIBAKOTCSI BO3MOXKHOCTH yueOHOTo npeameta B peasm3anuu TpedoBanuii ®I'OC OO0 k mraHupyeMbIM
JUYHOCTHBIM W  METAalpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKXKe MEXIPEIMETHbIE CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

[Iporpamma mo (u3MKe ycTaHaBIMBAET paclpeneieHue y4eOHOro Mmarepuana 1o rojam oOydeHus (1o
KJlaccam), IpejyiaraeT NpUMEPHYIO TOCIeI0BaTEIbHOCTh U3YUEHHUSI TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IPEMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYarOImMXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENIbI OKa3aHHUS METOJWYECKOW MOMOIIM YYHUTEII0 B CO3JaHHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NIPEAMETY.

Ou3nka SBISETCA CHUCTEMOOOPA3YIOUIUM JJIi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, IMOCKOIBKY
du3HUecKue 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMHEH, OUOI0THel, acCTpOHOMUE
u (Qusuueckoid reorpadueil, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpPA, MPEIAOCTABIISET
HauOosee sicHple OOpas3lbl NPUMEHEHHS HAydyHOrO METOJa IO3HAHUSA, TO €CTh CHoco0a MOJyuyeHUus
JIOCTOBEPHBIX 3HAHUW O MUpE.

Onmna W3 MIaBHBIX 3a7a4 (U3MYECKOTO OO0pa3oBaHUsI B CTPYKType oOIIero oOpa3oBaHUsS COCTOUT B
(bopMUPOBAaHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00y4Jaroluxcs.

N3ydyenne ¢usukm Ha 0a30BOM ypOBHE MPEIIOJIaracT OBJAQJCHUE CICAYIONIMMH KOMIIETCHTHOCTSIMH,
XapaKTEepPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO0 TPaMOTHOCTb:

L4 Hay4YHO O0OBICHATH SIBJICHUSA,
L4 OLCHUBATh U IIOHUMATh 0COOCHHOCTU HAay4YHOI'O UCCJICAOBAHUA,
° HUHTCPpHIPCTUPOBATE JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIIbCTBA JIA ITOJIYUCHUS BBIBOJOB.

[lenn wu3yueHus (U3NKK HA YpPOBHE OCHOBHOrO o0miero oOpas3oBaHus ormpeneiaeHsl B Konuenuuu
npenoaBanus yueOHoro npeamera «dusnka» B 00pazoBarenbHbIX opranusanusx Poccuiickoit @enepanun,
peanu3yIonMX OCHOBHBIE 00Ie00pa3oBaTeNbHble MPOrPaMMBbI, YTBEpKAEHHON pernenneMm Kommeruu
MunuctepcrBa npocserienus Poccuiickoit ®@enepanuu (nmporokosn ot 3 nekadpst 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

o MpUOOpETEeHNE UHTEpEca U CTPEMJIEHUS! O0YYaIOLUXCsl K HAyYHOMY M3YYEHMIO MPUPOJIbI, Pa3BUTHE
UX UHTEJJIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

J pa3BUTHE MPEJCTaBICHUI O HAyYHOM MeETOJie MO3HaHUs M (POPMUPOBAHHE HCCIIEAOBATENBCKOTO
OTHOLIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

o (hopMHpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa M3y4yeHHUs OCHOB CTPOCHHSI MATEPUHU U
(dyHIaMEeHTaJIbHBIX 3aKOHOB (DPU3HKH;

J (bopMHUpOBaHUE MIPECTABICHUN O pOJid (PU3KKHU JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKU
Y TEXHOJIOTUH;

. pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymied mnpodeccnoHalbHON AeITeIbHOCTH,

CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.
JlocTiwkeHne STUX 1eJeid mnporpamMMmbl 10 (U3MKE Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs
o0ecreunBaeTcs pelIeHueM CIeyoIuX 3a4a4:

. npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOSHHHM BEIIeCTBA, O MEXAaHUYECKHX, TETJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

. MpUOOpEeTeHne YMEHUW OMUCHIBATh U OOBSICHATh (U3NYECKUE SBICHHUS C UCIHOJIb30BAHUEM
MOJYYECHHBIX 3HAHU;

. OCBOCHHME METOJIOB pEIICHUS MPOCTEHIIMX pPacuETHBIX 3a/7ad C HCIOJB30BaHUEM (HU3HIECKUX
MOJIEIEH, TBOPUYECKHUX M MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUN HAOIIOIATh MPUPOHBIC SIBJICHUS U BBIMOIHATH OMBITHI, TaOOpPATOpHBIE pabOTHI U

OKCIICPUMCHTAJIIBHBIC UCCICIOBAHUS C UCITIOJIBb30BAHUEM U3MCPUTCIIbHBIX I'IpI/IGOpOB;



. OCBOCHHE TPUEMOB paboThl ¢ MHpoOpMaIuel (PU3NIECKOro cojep kaHusl, BKIOYass HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIHU3 U KPUTUIECKOE OIICHUBAaHNUE WH(OPMAIIUH;

. 3HAKOMCTBO €O cdepamu TPOPECCHOHAIBHONW NEATeIbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIDKEHHSIX (PHU3UIECKON HAYKH.

Ha u3yuyenne ¢usuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOT'O OOLIETO 0Opa3oBaHHs OTBOIUTCS 238
4yacoB: B 7 kjacce — 68 JacoB (2 yaca B HeJleqo), B 8 kinacce — 68 yaco (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIENIO).

[lpennmaraemprii B mporpamMme 10 (U3UMKE TIepeueHb JIA0OpaTOpPHBIX pabOT W OIBITOB  HOCHT
PEKOMEHAATENbHBI XapakTep, YYUTENb JeJIaeT BBHIOOP IMPOBEACHHUs J1a0OpaTOPHBIX PadOT M ONBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH OOydYaloNIMXCs, CHUCKa OKCIEPUMEHTAJIbHBIX 3aJaHUH,
npeUlaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka O npupone. fBneHus npupoabl. PU3HYECKHE SABJIECHUA: MEXAHUYECKHE, TEILIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUYMHBL. 3Mepenne ¢usnyeckux BenmuuH. Dusmdeckue mpubopsl. I[lorpemnrHocts
u3MepeHuil. MexxayHapoaHas CUCTeEMa €IMHMII.

Kak ¢usuka u napyrue eCTECTBEHHBIE HAYKU M3YYarOT MPHUPOAY. ECTeCTBEHHO-HAYYHBIN METO] MMO3HAHUS:
HaOJI0/IeHUE, OCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEpPKE THIOTE3,
0o0BsicHeHUE HaOMI0AaeMoro sBieHusl. Onrucanue GU3NIeCKUX SBICHUHN C TOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.
1. Mexanuyeckue, TEII0OBbIC, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.
2. dusnueckue TpuOOPHI U IPOLIEypa MPSAMBIX H3MEPEHUN aHATIOTOBBIM M IIU(PPOBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

OmnpeneneHre EeHbI ACICHUS KAl H3MEPUTEIHLHOTO prOopa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ormpezenenne pa3MepoB MajbIX TEJ.

N3mepenue temneparypsl Py NOMOILHU KUIKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPBI.
[IpoBenenue wuccienoBaHus MO IMPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETAa IIApHUKa, MYIIEHHOTO
TOPU30HTANILHO, TeM O0JIbIIIe, YeM OO0JIbIlle BHICOTA ITYCKA.

Pa3nen 2. [lepBonavaibHble CBeleHUs 0 CTPOEHHHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. ONbIThI, T0KA3bIBAIOLINE JUCKPETHOE CTPOCHUE
BEIIIECTRA.

JBuxkenue wactuil BemiecTBa. CBs3b CKOPOCTHM JBWKEHHUS YACTUIl C Temmeparypoil. bpoyHoBckoe
nBrkeHue, Tuddy3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: IPUTSHKCHNE U OTTAIKHUBAHHE.

ArperaTtHple COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, XUIAKOCTEH W TBEPABIX (KPUCTAUIMYECKHX) TeJl.
B3auMocBs3b MEX1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHHUSX M UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHhIX COCTOSIHUMN BOJIBI.

oakrwdpE

Hemoncmpayuu.

1. Habntonenue OpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue auddysun.

3. Habmonenue siBiaeHuid, 00bACHSIONUXCS MIPUTSKEHUEM HIIA OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopnwvie padbomuvt u onvimol.

1. OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTONIb30BaHUEM (oTorpaduii).

2. OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

Pasznen 3. /IBuskeHue U B3aUMOIeiicTBHE TeJl.

Mexanunueckoe aABuxkeHue. PaBHoMepHOe U HepaBHOMEpHOE ABMKeHHEe. CkopocTh. CpeHssi CKOPOCTh MPH
HEPaBHOMEPHOM JIBHKEHHH. Pacuér myTu U BpeMEHU JIBU>KCHHUSL.

SIBnenue uHepuuu. 3aKoH MHepUMHU. B3anmonelicTBre Tel Kak MPUYKMHA U3MEHEHHS] CKOPOCTH JIBUIKEHHS
ten. Macca kak Mepa nHepTHOCTH Tena. [noTHocTh BemecTBa. CBsA3b INIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJT B
eauHuIe 00bEMa BElIeCTBa.

Cwia kak XapakTepucTHKa B3aumonenctBus Ten. Cwia ynpyrocth M 3akoH ['yka. M3mepeHue cuibl ¢
MOMOILIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUs U cuja TsbkecTu. Cuia TSHKECTH Ha JIpYrux IjaHeTax. Bec
tena. HeBecomocth. ClioeHHe CWJI, HANMpPaBJIEHHBIX MO OAHOHN mpsMoil. PaBHoxaeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEeHUs U TpeHue oKosi. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

1. Habmtonenne MexaHMYeCcKoro ABMKEHHS Tela.

2 N3mepenne ckopocTH NPSIMOJIMHEWHOTO JIBUKEHHS.

3. HaGntonenue siBleHUs] MHEPLIUH.

4 HaGmronenne nsMeHeHus: CKOpOCTH MTPU B3aMMOICHCTBUH TEJL.



5. CpaBHeHME Macc 1O B3aUMO/ICUCTBHUIO TE.

6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

Jlabopamopnwvie padbomut u onvimul.

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABMXKEHUs (IIApUKa B KUAKOCTH, MOJEIHN AIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jiajiee).

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IIapuKa 110 HAKIIOHHOM MIIOCKOCTH.

3. Omnpenenenne MIOTHOCTU TBEPIOTO TeEA.

4. OmnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IepOopMalii) MPYKUHBI OT TPUI0KEHHON
CHJIBL.

S. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHMSI CKOJIBKEHHUS OT Beca Tejla U Xapakrepa

CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CiocoObl yMEHbILICHUS U yBETUYEHHUs JaBieHus. J(aBneHue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a
ot 00béma, Temrieparypsl. [lepenada naBieHus TBEPABIMU TEIaMHU, )KUIKOCTAMHU U razamu. 3akoH [lackas.
[THeBMaTHUeCKHEe MAlIMHBI. 3aBUCUMOCTD JaBIICHUS JKUJKOCTH OT TIyOMHBL. ['MapocTaTuyeckuil mapaaokc.
Coobmarommecs: cocyasl. [ uapaBinyeckne MeXaHU3MBI.

Atmochepa 3emau u atMochepHoe aaBieHHe. [IpuUnMHBI CylecTBOBaHUS BO3AYITHOW OOOJIOYKHA 3EMIIH.
Oneir Toppuuern. M3mepenne atmocdepHOro mapieHUs. 3aBUCHMOCTh aTMOC(EPHOTO JaBIICHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [Ipubops! 115 u3mepenus atMochepHOro JaBiIeHHUS.

JelicTBUE XKUIKOCTU W Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeiTaikuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. BoznyxonnaBaHue.

Hemoncmpayuu.

3aBUCUMOCTbH JABJICHUS T'a3a OT TEMIIEpaTyphl.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

CooOmaromumecs CoCy/bl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOW YaCTH TeJa U TIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 1maBaHus Te: IUIABAaHWE WM TIOTPYXEHHE Ted B 3aBUCUMOCTH OT COOTHOILICHHUS
IJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomut u onvimol.

ONoGa~wWNE

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.

2. Onpenenenre BhITATKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B HKHUAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOIIECH CHIIBI, JEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MAacCChl
Tena.

4. OneITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAIOIIECH CHIIBI, JEHCTBYIOIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH Te€Ja U OT MJIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPY30I10IbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIHOCTD. JHEpIrus.

Mexannueckas paboTta. MoIHOCTb.

[IpocThie MexaHU3MBI: phlyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus pbruara. [Ipumenenue
IpaBuiIa paBHOBeCcHs pbluara K OJoKy. «3omoroe mpaBuio» MmexaHuku. KIIJ[ mpocTbIx MeXaHHM3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass »Heprus. KuHermdeckas M noTeHUuanbHas »HHeprus. [lpeBpamenue opHoro Buaa
MEXaHUYECKON YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPTHH B MEXAHMKE.

Jemoncmpavyuu.

1. [Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Onpenenenne pabOThl CHIIBI TPEHUS TNPU PABHOMEPHOM JIBKEHUHU Tejla IO TOPU30HTAIBHOM
MOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. N3mepenue KII/ HakJIOHHOMN TUIOCKOCTH.

4. N3yuenne 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPIUH.



8 KVIACC

Pa3pnen 6. TenuioBblie siBJICHUS.

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOpUU CTPOEHHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJIeKyJ. ONBIThL, MOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOU
TEOpUHU.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro cocTOsIHUI BeulecTBa. Kpucraminueckue 1 amop(HbIe Tena.
OObsicHEHHE CBOMCTB TIa30B, JKUIKOCTEM M TBEPABIX TEJI HAa OCHOBE IOJOXKEHUH MOJIEKYJISIpPHO-
-KHHETHYeCKOU Teopur. CMauMBaHUE U KaNWLISPHBIE ABJICHUS. TeIioBoe pacliupeHue 1 CxKaTue.
Temneparypa. CBs3b TeMIeEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHHUS 4YacTUll. BHYTpeHHsIs1 sHeprus.
CrniocoObl U13MEHEHUsI BHYTPEHHEH dHEPruu: TeIuionepeaada u copepiienue padbotsl. Bunel Temonepeaayu:
TEIJIONPOBOHOCTb, KOHBEKIIUS, U3TYyUCHHE.

KonuuecTBo TemnoTel. YjaenpHas TEMIOEMKOCTh BellecTBa. TemnooOMeH M TEIUIOBOE paBHOBECHE.
VYpaBHeHue TtemoBoro OanaHca. IlnaBneHue u OTBepleBaHHWE KPUCTAUIMYECKUX BEIIECTB. Y ENIbHAL
teriota T1uiaBieHus. [lapooOpa3zoBanue u kougeHcauus. Mcmapenwe. Kunenuwe. VYnenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxunocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CrOPAHUS.

[Tpunuumner pabotel temnoBbix apuratenei KIIJ[ TemmoBoro neuratens. TemnoBele JBUTATENN M 3aIIUTa
OKPYKaIOILEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtoienue 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmroienue siBiaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHHM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHneHue gaBieHus ra3a npyu U3MEHEHUU 00bEMA U HAarPEBAHUU WM OXJIKICHUH.

[IpaBuna u3mMepeHus TeMIepaTypsbl.

Buasl Terionepenauu.

OxutakieHre Mpu COBEPIIEHUU PaOOTHI.

Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

1. HaOmroienne Kumexus.

12.  HaGmroieHre MOCTOSHCTBA TEMITEPaTyPhl TIPH TIIABJICHUH.

13. Moenu TeNJIOBBIX IBUTATENIEH.

Jlabopamopnwvie padbomuvt u onvimol.

RBOoOo~NO~WNE

1. OnbITH IO OOHAPYKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUSI.

2. OnbIThI IO BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbITHl IO HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, JKUIKOCTEH U TBEPBIX TEI.

4. Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OmnbITH, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIECHHUS BO3AyXa OT €ro oO0b&éMa M HarpeBaHUS WU
OXJIQKICHUSI.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA YKUJIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTyphl.

7. HaGmtonenne wm3MeHeHUsT BHYTPEHHEH OSHEpPruM Tejda B pe3yibTare Terionepenaud U padoThl
BHEIITHUX CHIL.

8. HccnenoBanue siBIeHUS TEMIO0OMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIbI.

9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH TpU TEIMJIOOOMEHE C HarpeThiM
METAJUINYECKUM IIUIIMHIPOM.

10. Omnpenenenne yaeaIbHON TEIIIOEMKOCTH BEIIECTRA.

11.  HccnenoBaHue npoliiecca UCTIApEHUs.

12. OnpeneneHre OTHOCUTENBHOM BIIaXHOCTH BO3AyXa.

13.  Omnpenenenue yaeabHON TETIOTHI IUIABICHUS JIbJIA.

Paszgea 7. diiekTpruyeckne 1 MArHUTHbIE SIBJICHUS.



OnekTpusanusa Tei. [[Ba poaa 3neKkTpuyuecKux 3apanoB. BzaumoperncTBue 3apspkeHHbIX Tenl. 3akoH Kyrnona
(3aBUCUMOCTh CHWJIBI B3aUMOJICUCTBUS 3apSOKCHHBIX TEN OT BEIWYMHBI 3apsIOB U PACCTOSHUS MEXKIY
TeJIamMu).

Onekrpuueckoe noje. Hanpsok€HHOCTh 3yiekTpuueckoro mosis. [IpuHuunm cynepno3uuuu 3JIEKTPUYECKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3aps10B. DiIeMEHTapHbIN anekTpuyeckuil 3apan. Ctpoenue atoma. IIpoBonHuku
U JUDJIEKTPUKU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTpUYECKUH TOK. YCJIOBMSI CYHIECTBOBAHMSI DJIEKTPUYECKOIO TOKA. VICTOUHMKHM INOCTOSHHOIO TOKA.
JleicTBHS AIIEKTPUYECKOro TOKa (TEIJI0BOE, XUMHUECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B JKUIKOCTSIX U
rasax.

Onektpuueckas nenb. Cuiia Toka. DiekTpuyeckoe HamnpsbkeHue. CONMpOTUBICHUE NMPOBOAHUKA. Y I€IbHOE
COINpPOTHBIIEHHUE BellecTBa. 3akoH Oma /715 yuacTtka uenu. [locinenoBaTenbHoe U napayuieIbHOE COEAMHEHNE
IIPOBOJIHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPHUECKOro Toka. 3akoH Jxoymns—Jlenna. Dnekrpudeckue 1enu U noTpeOuTenn
AIEKTpUYECKOM sHepruu B ObITy. KopoTKoe 3ambikaHUe.

ITocrosnHble MarHUTBHl. B3anMoneiCTBHE IMOCTOSHHBIX MAarHUTOB. MarHutHOe 1osie. MarHuTHoe moJe
3eMuIM M €ro 3HadeHue Uil Ku3HU Ha 3emiie. OnbIT Opcerena. MarHuTHOE 1oJie 3JEKTPUYECKOTIO TOKA.
[IpuMeHeHnne 53JIEKTPOMAarHUTOB B TeXHHUKE. JIeMCTBME MArHUTHOTO TIOJII Ha MPOBOJHHUK C TOKOM.
DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. VCIoab30BaHNEe JIEKTPOABUraTENe B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

OmnbiTel @apajes. SABnenue snnekrpomarHuTHoW uHAyKuuu. [IpaBuino Jlenna. Dnekrporeneparop. CrnocoOs
MOJTYYEHUS DIIEKTPUYECKON YHEPTUH. DIEKTPOCTAHIINH HA BO30OHOBIIIEMBIX HCTOUHMKAX YHEPTUH.
Hemoncmpayuu.

1. DnekTpu3aius Tel.

2. JIBa pojia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHUs IIEKTPUUCCKUX 3aPsIO0B.

6. [IpOBOAHMKY M TUANIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. M cTOYHMKH TOCTOSIHHOTO TOKA.

9. JlefcTBUSI 3JIEKTPUUECKOTO TOKA.

10.  DnexTpuueckuil TOK B )KUIAKOCTH.

11. I"a30BbIit pazps.

12. H3mepeHue cuilbl TOKA aMIIEPMETPOM.

13.  M3mepeHue IeKTPHUECKOTO HATIPSHKEHUS BOJIETMETPOM.

14.  Peoctar u MarasuH CONpPOTUBIICHUH.

15. B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB.

16.  MopenupoBaHrue HEBO3ZMOXKHOCTHU pa3/IeJIEHUs MOJIF0OCOB MAarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHOe noJjie Toka. IIeKTPOMarHuT.

20.  JleiicTBHME MarHUTHOI'O MOJISI HA IPOBOJHUK C TOKOM.

21.  DJAEKTpOIBUTATENb MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SIBJICHUS HJIEKTPOMArHUTHON MHIYKIINH.

23. OmnbrTer @apapest.

24.  3aBUCHUMOCTH HAIpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOZHUKHOBEHHUS.
25.  DrexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

O1IBITHI 10 Ha6J'IIO)IeHI/IIO OJICKTpHU3alK TCII I/IHI[yKIII/IeI\/'I " IIpHU COITPUKOCHOBCHHH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUUECCKOM IETH MOCTOSHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbl TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.
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6. HccnenoBanue 3aBUCMMOCTH CHJTBI TOKA, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA H
HAIMPSHKCHUS Ha PE3UCTOPE.

7. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOI'O CONPOTUBIICHUS HMPOBOJHHMKA OT €ro
JUIMHBI, TUTOIIA/IU TIONEPEYHOr0 CEYECHUsI M MaTepuaa.
8. IIpoBepka nmpaBuia ClI0XKEHUs HANPSKEHUH MPH 110CIIe10BATEIbHOM COSIMHEHUH JBYX PE3UCTOPOB.
9. ITpoBepka nmpaBuia Ui CUIIbI TOKA IIPY MApajlIeIbBHOM COCMHEHUU PE3UCTOPOB.
10.  Omnpenenenune paboThI IEKTPUUECKOTIO TOKA, UIYLIETO YEPE3 PE3UCTOP.
11. Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
12. HccaenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO Y€pe3 JaMIIOUKY, OT HAIIPSKEHHsI Ha HEH.
13.  Ompenenenue KIIJ] HarpeBares.
14.  HccnenoBaHue MarHUTHOTO B3aMMOAEHCTBUS MOCTOSTHHBIX MarHUTOB.
15.  M3yyeHue MarHUTHOTO I10JI IOCTOSTHHBIX MarHUTOB MPH UX OOBEANHEHUH U Pa3CIICHUH.
16.  HccnenoBaHue AeHCTBUS 3JIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.
17.  OmubITbl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBHS KATYIIKA C TOKOM M MarHuTa OT
CHJIBI TOKA U HalpaBJIEHUs TOKa B KaTyILIKE.
18.  M3yueHwue AeHCTBHUS MAarHUTHOTO TMOJIS HA IPOBOJHHUK C TOKOM.
19.  KoncrpynpoBaHue u u3ydyeHue paboThl 3J1€KTPOIBUTATEIIS.
20.  Hszmepenue KIIJ] anexTpoaBUraTenbHON YCTaHOBKH.
21.  OnbIThl IO HCCIIECAOBAHUIO SBJICHUS HJIEKTPOMArHUTHOM MHJIYKIMU: HCCIEJI0BAaHUE H3MEHEHHH
3HAYCHUS U HANIPABICHHUS WHAYKIIHOHHOTO TOKA.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAHHMYECKOTO
JIBW)XKEHUs. PaBHOMEpHOE MNpsMOJIMHEHHOE JBWXeHUe. HepaBHOMEpHOE MNPSIMOJIMHEHHOE JBUKEHUE.
Cpenusis 1 MTHOBEHHAsI CKOPOCThH TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsMonHerHoe BrnxkeHne. CBoOoaHoe nmagenue. OnbITol [anues.
PaBHOMEpHOE NBIKEHUE 1O OKpY:KHOCTH. [leproa u dactora obOpameHus. JInHeitHas ¥ yriaoBasi CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE.

[Iepssbiii 3axk0oH Herotona. Bropoi 3akon Herorona. Tperuii 3akon Herotona. [IpuHimn cynepno3unuu Cuil.
Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHila TPEHUS CKOJIbKEHHUSI, CUjla TPEHUS TOKOS, IPYyrue BUbI
TpPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHUEe CBOOOAHOTO TajeHus. JIBUKeHHe MJIaHeT
Bokpyr Comnua. [lepBas kocmuueckasi CKopocTb. HeBecoMOCTh U meperpys3Kku.

PaBHOBecue marepuanbHOil Touku. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPETIEHHOM
OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecT.

Nmnynsc Ttena. M3menenme wumnynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHUs HMITylbca. PeakTuBHOE
JIBIDKCHHE.

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cui TsbKecTH, ynpyrocTtH, TpeHus. CBs3b SHEPTUU U paboOTHI.
[TorennmanbHast SHEprusi Teja, MOJAHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHuumanbHas SHeprus CHKaTou
npyxkuHbl. Kunernueckast sHeprusi. TeopeMa 0 KHHETUYECKON HEPTrUU. 3aKOH COXPAHEHUs MEXaHUYECKON
SHEPIUH.

Hemoncmpayuu.

1. Habioienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHue nyTed M TPaeKTOPUN IBUKEHMSI OJHOTO M TOTO K€ Tejla OTHOCUTENIBHO DPA3HBIX TEll
OTCYETA.

3. W3mepenune ckopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

5. HaGntonenue nBuXeHUs Tela 10 OKPYKHOCTH.

6. Halmronenne mMexaHWMYeCKUX SIBIICHWM, MPOUCXOAAIMNUX B cucTeMe oTcuéra «Temexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENbHO KaOHHEeTa (PU3HUKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IeUCTBYIOIIECH Ha HETO CHUJIBI.

8. HaGmtoneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

9. N3menenue Beca Tena npyu yCKOPEHHOM JIBUKECHHH.



10.  Ilepemauda uMmrynbca MpHu B3aUMOJCHCTBUU TEJI.

11.  IlpeoGpa3zoBaHus SHEPTHU IPU B3AUMOJICHCTBUH TEI.

12. CoxpaHeHre UMITyJIbca ITPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.  CoxpaneHue uMnyibca Ipu abCOIOTHO YIIPYTOM B3aUMOACHCTBUH.

14. Hal6mronenne peakTHBHOTO JIBHOKCHHS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16.  CoxpaHeHre MEXaHUYECKOM SHEPTruu NpU ABUKCHUU Tella MO/ ACHCTBUEM MPY>KUHBI.
Jlabopamopuwie pabomsl u onvimol.

1. KouctpynpoBanue Tpakra Juisi pa3roHa W AallbHEHIIEr0o PaBHOMEPHOTO JBIKEHUS IIApUKa WIH
TEJICKKH.

2. Omnpenenenue cpeaHEl CKOPOCTU CKOJIbKEHHUsT Opycka WM JIBHKEHUS IIapHKa MO0 HaKIOHHOM
IUIOCKOCTH.

3. Omnpenenenre ycKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBIKCHMM 0€3 HaudalbHOU
CKOPOCTH.

5. [IpoBepka THIOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBM)KEHUHM O€3 Ha4yalbHOW CKOPOCTH ITYTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.

7. Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOIBKCHUS.

8. Omnpenenenne XECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CHUIIBI TPEHUS IPH PABHOMEPHOM JIBIKEHUU TeJla IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

10.  Ompenenenue pabOThl CHIIBI YIPYTOCTH MPH MOABEME IPpy3a C HUCIOJB30BAHUEM HEMOJBUKHOTO U
MOJIBUKHOTO OJIOKOB.

11.  HM3yueHwue 3aKOHA COXpPAHEHHS SHEPTUU.

Pa3nesn 9. Mexannueckue Kojie0aHUSI M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: MEpHOJ, 4YacToTa, aMIUIUTYJA.
MaremaTtrueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpallienue suepruu npu KojaedaTenbHOM ABUKEHUU.
3aryxatomue KojebaHus. BoiHyxneHHble KoneOaHus. Pe3onanc. Mexanuueckue BosiHbl. CBoiicTBa
MeXaHU4YecKux BOJH. [IpononbHble U nonepeunbie BOJIHbIL. JlJIMHA BOJIHBI M CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHnueckre BOJIHBI B TBEPAOM TellE, CEHCMUUYECKNE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmtoienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habuntoienne BBIHYX/IEHHBIX KOJle0aHUIl M pe30HaHca.

PacnipocTpanenue npoJoabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

Habuntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI pEe30HaHC.

./Iaﬁopamopnbte padomwl u onvimol.

OmnpeneneHne 4acTOThI U EPHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4acToThl ¥ Mepro/ia KoneOaHuil Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHO0a KoJeOaHU NPYyKMHHOTO MasiTHUKA OT Macchl Ipysa.
ITpoBepka HE3aBUCUMOCTH MEpHUO/Ia KOJIeOaHUH rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl Ipy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuo/ia KoyieOaHUil MPYKUHHOTO MasTHUKA OT Macchl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Paznes 10. Di1eKTpOMarHuTHoOE 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMAarHuTHOE TI0JI€. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIE€KTpOMarHUTHbIX BoOJIH. [llkama
3JIEKTPOMAarHUTHBIX BOJIH. Vcoap30BaHNE 2JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3J1IEKTPOMArHUTHBIX BOJIH.
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2. BonHoBbIe cBolicTBa cBETA.

Jlabopamopuwie pabomul u onvimol.

1. N3yuenne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TMIOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pasznen 11. CBeToBLI€ IBJICHHUS.

JlyueBas mojnenb cBera. Mctounuku ceta. [IpsMonuneiiHoe pacripocTpanenue cBeta. 3armenusi ConHua u
Jlynsl. OTpaxkenue ceta. [l1ockoe 3epkaiio. 3aKOH OTpaKeHHsI CBETA.

[Ipenomnienue cBera. 3akoH npesnomieHus cera. [lonHoe BHyTpeHHee oTpakeHue cBera. Mcmonb3oBaHue
MOJTHOTO BHYTPEHHETO OTPAKCHHSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xon myueil B nuH3e. OnrTuyeckas cuctema QoroarnmnapaTa, MUKpPOCKoNa M Teineckoma. ['na3 kak
ONTHYECKasi cucTeMa. bIu30pyKoCTh U 1aTbHO30PKOCTb.

Pasnoxxenue Oenoro csera B crnekTp. OmnbiThl HbtoToHa. CroxeHHE CHEKTpabHBIX IBETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

1. [IpsamosinHENHOE PaCIPOCTPAHEHHE CBETA.

2. OTpakeHHe CBETA.

3. [Torydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.

4, [Ipenominenue cBera.

S. OnTruyeckuii CBETOBO/I.

6. Xon nydeit B cobuparomieit muH3e.

7. Xop Jiydell B pacCcenBaroLeH JIMH3E.

8. [Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

9. [Ipunnmn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens riasa.

11. PaznosxeHne 6eoro cBera B CIIEKTP.

12.  Tlomydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopmnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETOBOT'O JIyda OT yrja MaJIeHusl.
2. N3ydenne xapakTepuCTHK H300pakeHUs ITPeIMETa B INIOCKOM 3epKalle.

3. HccnenoBanne 3aBUCMMOCTH yIJia MPEIOMIIEHUSI CBETOBOIO JIyda OT YIUIa NaJCHHUS Ha TpaHUIIE
«BO3yX—CTEKJIION.

4. [Tonydenue n306pakeHuii ¢ TOMOIIbIO COOUPAIOIIIEH JIMH3BI.

5. Omnpenenenue POKYCHOTO PACCTOSIHUS M ONITUUECKOU CUJTBI COOMPATOIIEH JIMH3BI.
6. OMnBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OMBITHI 110 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pa3zngen 12. KBanToBble sIBJIeHHUS.

OmnsiTel Pezepdopaa u manerapHas mojenb aroma. Monens atoma bopa. Mcniyckanue v morsomnieHue cBera
atoMoM. KBanThl. JInHEHYaTbIE CIEKTPHI.

PanmunoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHus. CtpoeHue aToMHOro sjpa. HykioHHas Mojernb
aTOMHOTO sapa. M3otonsl. PagnoakTuBHble npeBpaiuenus. llepuon nonypacnana aToMHBIX sSa€p.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMsI 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrusi CBSI3U aTOMHBIX sJIEp.
CBs3b Maccel ¥ 3Hepruu. Peakunu cuntesa u nenenusd aaep. Mecrounukn sneprun CosHia v 3BE31.

Snepnas sHepreTuka. JIeMCTBUA paAMOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe BuibcoHa.

PaGora cuérurka MOHU3UPYIOMINUX U3TYUSHHH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopubze pabomot u onvimol.

oML E

1. HabntoneHune CriIonIHbIX ¥ TUHEWYAThIX CIIEKTPOB U3ITyUESHHUS.
2. HccnenoBanue TpeKOB: U3MEPEHNUE SHEPTHH YACTHUIIBI TI0O TOPMO3HOMY TTyTH (110 hoTorpadusim).
3. W3mepenue panoakTUBHOTO (poHa.

IHoBTOpPUTE/IBbHO-000011IA0 M MOLYJIb.



[ToBTOpHUTENTBEHO--0000MAIOINA MOYIh MPETHA3HAYCH I CUCTEMATU3AIMK U 000OIIEeHUS TTPEAMETHOTO
COJIEp’KaHUsI M OMbITA ACSITEIbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUU BCETO Kypca (PU3UKH, a TaKXKe s
MOJITOTOBKA K OCHOBHOMY TOCYIApPCTBEHHOMY 3K3aMeHYy 1O (pu3uKe Ui 00yYaroniuXxcs, BEIOPABIIMX JTOT
y4eOHBIH MpeMeT.

[Tpy M3y4YeHHH TAHHOTO MOJYJS PEATU3YIOTCS M CHCTEMATH3UPYIOTCSA BHUIBI JCATCILHOCTH, Ha OCHOBE
KOTOPBIX O00€CIeYMBACTCS JOCTHKCHHE NPEIMETHBIX W METaNmpeIMETHBIX IUIAHHUPYEMBIX pPE3ylIbTaToB
oOydeHus, GOPMUPYETCS €CTECTBEHHOHAyYHAass I'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOOB HCCIICIOBAHHS
SIBJICHUW TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3UYCCKUE SBICHUS, MPUMCHSISI
MOJTyYCHHBIC 3HAHUS, PEeIIaTh 3a7a4d, B TOM YHCJIC KAYeCTBEHHBIC U AKCIICPUMEHTAIbHBIC.

[MpuHIUNHATEHO AEATENBHOCTHBIA XapakTep JaHHOTO pasjeia peaau3yercs 3a Ccu€T TOro, uTo
00yJaroIrecs BBIMOIHSIIOT 3a1aHHs, B KOTOPBIX MM IPEJIaraeTcs:

HA OCHOBE IOJIYYCHHBIX 3HAHWUW PACIIO3HABATh U HAYYHO OOBICHITH (PH3UUECKHE SBICHUS B OKpPYKAIOIIEH
MIPHUPOJIC U TIOBCETHEBHOM JKU3HU;

UCTIOJIb30BaTh HAYYHBIC METOJIbI UCCIIEIOBAHUST (PU3NICCKUX SBJICHH, B TOM YHUCIIC JIJISl IPOBEPKH THITOTE3
U TIOJTyYCHHS TEOPETUYCCKUX BBIBOJIOB;

OOBSICHSITh HAy4YHBIC OCHOBBHI HAMOOJIEe BAXKHBIX JOCTHKCHHA COBPEMECHHBIX TEXHOJOTHH, HAIpUMeEp,
MPAKTUYECKOTO HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMH Ha OCHOBE 3aKOHA IPEBpAIlCHUS M
COXPAHCHHUS BCEX M3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUMSA IMTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydenne pu3mky Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs HAIMPABJICHO HA JOCTHKEHHE JTUYHOCTHBIX,
METAaIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB.

B pesynbrate m3yueHust (GU3MKM HA YpOBHE OCHOBHOTO 00Iero obpasoBanusi y oOyuaromierocs Oymyt
c(OPMHUPOBAHBI CICTYIOIINE IMIHOCTHBIC PE3YJIbTATHI B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. (] mposiBJIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHIMCKON (PU3MUECKO HAYKU;

. [ IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

. [J TOTOBHOCTb K AKTHBHOMY Y4YacTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYUMBIX M ITHUYECKUX
po0JieM, CBSI3aHHBIX C IPAaKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

o [} ocO3HaHME BaKHOCTHU MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JEATEIHOCTH YUEHOI0;

. 3) 3cTeTH4YeCKOro BOCIIUTAHMSI:

. (] BOCHpHSTHE SCTETHUECKHUX KadecTB (PHU3MUYECKOW HayKu: €€ TapMOHUYHOTO IMOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

o [] oco3HaHWE LIEHHOCTH (PM3MUYECKON HAayKH KaK MOIIHOI'O0 MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

. (] pa3BUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIBCKON e TEIbHOCTH;

. 5) popMupoBaHus KYJbTYPbI 310POBbS H IMOLMOHAJBHOIO 0J1arONMOJIyYHA:

. [] oco3HaHue ILIEHHOCTH Oe3omacHoro oOpa3a XU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,

BOKHOCTH TIpaBUJI 0€30MacHOr0 MOBEACHHUS HA TPAHCHOPTE, Ha JOPOTax, C AJICKTPUUYCCKUM MU TEILIOBHIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

° [ copMUpOBaHHOCTH HaBbIKA pedIEKCHH, MPU3HAHNE CBOETO IIPaBa Ha OMIMOKY M TAKOTO ke IpaBa
y IPYTOro 4YeJI0BEKa;

) 6) TPY10BOr0 BOCIIUTAHUSA:

° [] aKkTMBHOE y4yacTHE€ B pELICHUHM MPAKTUYECKHX 3aJad (B paMKax CeMbU, 00pa3oBaTeIbHOU

OpraHu3aliK, ropoja, Kpas) TEXHOJIOTHUECKOH 1 COIMaIbHOW HANpaBIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U
buznyecKuXx 3HaAHMI;

° ] MHTEpeC K MPaKTUIECKOMY M3yUeHUI0 podeccui, CBI3aHHBIX C (PUIUKOM;

° 7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

° [ opueHTalus Ha MpUMEHEeHHEe (PU3MYECKUX 3HAHUU ISl pellieHHsl 3a7ad B 00JIaCTH OKpYyKarolien
Cpebl, IUIAHUPOBAHUSI IOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHUU Il OKPYXKAIOIIEH CPEbL;

° [ oco3HaHMe II100aJILHOT0 XapaKTepa HKOJIOTHYECKUX TTPOOIEM U ITyTeH UX PEIICHHUS;

° 8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOM Cpebl:

° [] moTpeOHOCTh BO B3aUMOJICHCTBUU TMPHU BBINOJHEHUU HUCCIEIOBAHUN U TPOEKTOB (PU3UUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

° (] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO e TETbHOCTD;

° [J motpeOHOCTh B ()OPMHUPOBAHMHM HOBBIX 3HAHHM, B TOM uucie (HOpPMYyJIUpPOBATH UJCH, TOHSITHS,
TUTIOTE3bI 0 PU3NIECKUX O0BEKTAX U SBJICHUSX;

° [J oco3Hanue qePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacT (hU3MKH;

° ) mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3UUYECKUX 3HAHMIA,

° [J cTpeMJIeHHE aHAJIM3UPOBATh M BBISABIISITH B3AUMOCBSI3U TIPUPOIBI, 00IIECTBA U YKOHOMHUKH, B TOM
YUCJIE C UCTIOIh30BAHUEM (PU3HUECKUX 3HAHUM;

° [] OlleHKa CBOMX JIEHCTBUI C y4E€TOM BIHUSHUS Ha OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX TIIOOATBHBIX
MOCJIEICTBUI.

METANPEIMETHBIE PE3YJIbTATBI



B pesynprate ocBOeHHs TmporpamMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Yy
oOyudaromierocsi OyayT cpopMUpOBaHBI MeTaNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIILHEBIC
YHUBEpCaJbHbIE  Yy4eOHbIC JIEHCTBHS, KOMMYHHMKATHBHBIC yHUBEpCaJbHBIC YUeOHbBIC JCHCTBUS,
peryasTUBHBIC YHUBEpCAIbHbIE yueOHbIE ACHCTBUS.

ITo3HaBaTeabHbIE YHuBEpPCaJdbHbIC y‘leﬁHBle JelCcTBUA

Ba3oBble JJorudyeckue geiicTBUA:

. BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

o yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS [t 000OIICHUS M CPABHEHUS;
o BBISIBJISAT 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paccMaTpuBaeMbIX (pakTax, TaHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;

. BBISIBJISTh MPUUYMHHO--CIICICTBEHHBIC CBSI3U INPU HU3YYCHHH (U3HUECKUX SIBJICHUN U IMPOIIECCOB,

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh TUIIOTE3bI O
B3aMMOCBSI3SIX (DU3MYECKUX BEIIMUUH;

o CaMOCTOSITENIbHO BBIOUpaTh CIIOCO0 peieHus: yueOHoH (u3nueckoit 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHAHTOB pEeIlIEHUs, BBIOOp Hanbosiee MOAXOSIIET0 ¢ YUETOM CAMOCTOSATEIBHO BbIICJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/bCKue AeiiCTBUSA:

o MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

o MPOBOAUTH IO CaMOCTOSTEIbHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (pU3NYeCKUi
9KCIIEPUMEHT, HEOOJIBIIIOE HCCTeI0BaHne (PU3UUECKOTO SIBICHHUS,

. OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(MOPMAIIUIO, TTOJIYYCHHYIO B XOJI€ MCCIICI0BAHMS
WM SKCIIEPUMEHTA;

. CaMoCTOSITeNILHO  (hopMynHpoBaThH OOOOIICHHWST W BBIBOJABI IO pe3yjIbTaTaM IPOBEIEHHOTO
HAOJIOZICHUS, OTIBITA, UCCIICIOBAHMUS;

o MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (PU3MUECKUX MPOIECCOB, & TaKKE BBIIBUTATH

HPENONI0KEHU 00 UX Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

o IPUMEHATh Pa3InYHbIe METO/bI, UHCTPYMEHTBI M 3alIpOChl P MOMCKE U 0TOOpe MHGpOpMALUU HITU
JAHHBIX C YU4ETOM NPEeASIOKEHHON yueOHOM (pU3NUecKoi 3aauu;

. aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMYHbIX BUAOB U (hopm
IIPE/ICTABIICHHS;

. CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (JOPMY MpeACTaBIeHUs HHPOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, IuarpaMMaMu, MHOM rpaduKoi n uX KOMOUHALIUAMHU.
KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUS:

. B X0J1e 00CyXJIeHHUs y4eOHOro Marepuaia, pe3yJabTaToB JabopaTOPHBIX padOT U MPOEKTOB 331aBaTh
BOIPOCHI MO CYIIECTBY OOCYX/1aeMOil TeMbl M BBICKA3bIBATh HJEU, HALIEJICHHbIE HA pEIICHHE 3aJaud U
nojjiep)kaHue OaroxenaTeaIbHOCTH OOLCHHUS;

. COTOCTABIIATh CBOM CYXACHHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JHMAlIOTa, OOHAPY>KHUBATh
pa3anuvmue U CXOJCTBO MO3UIINI;

. BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. MyOJIMYHO TIPEACTaBIATh PE3YNbTaThl BBIMOTHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEI0BAHMS, IPOEKTA);

. MMOHUMATh M MCIOJIB30BAaTh MPEUMYIIECTBA KOMAH/IHONW M WHIWBHUIYAIbHOW PabOTHI MPHU pelIeHUU
KOHKPETHOU (PU3UIECKOI MPOOIEMBI;

. MPUHUMATh 1I€JId COBMECTHOW JI€ATE€IbHOCTH, OPTraHW30BBIBATH ACHCTBUS 1O €€ JTOCTHKEHHIO:

pactpenensaTh poiu, 00CYXIaTh MPOIECChl M Pe3ylbTaThl COBMECTHOW paboOThl, 0000HIIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

L4 BBIIIOJIHATE CBOIO YaCTb pa60TBI, AOCTHUTasl KAQYCCTBCHHOI'O pC3yJIbTaTa IO CBOCMY HAIIPABJICHUIO U
KOOpAUHUPYA CBOU HeﬁCTBHH C APpYTYUMHU WICHAMU KOMAaH/bI;
L OII€CHMWBATh Kadye€CTBO CBOCro BKJIaga B 06111HI>1 MNPOAYKT IIO0O KPUTCPpHUAM, CaMOCTOSATCIBHO

C(I)OpMyJ'II/IpOBaHHBIM Y4aCTHUKaMU B3aUMOCHUCTBH.



PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranuszanms:

o BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOMIMX Ul PEUICHUs (PU3NUIECKUX
3HAHUM;

o OPHEHTUPOBATHCS B PA3IMYHBIX IOAXOJAX MPHUHATUS pEUICHUH (MHIUBUIYaJbHOE, NPUHITHE
pelleHys B IpyIIe, IPUHITHE PELLICHUI TPYIIOit);

o CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pELIeHUs (PU3MUECcCKON 3ahayu WIN IJaHa UCCIEIO0BaHMS C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIpe/laraéMble BAPUAHTBI
peueHui;

° JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTE/IEKT:

° JIaBaTh aJICKBaTHYIO OLICHKY CUTYAllUU U MpeJiaraTh IiaH €€ N3MEHEHHUS;

° OOBSICHSITh TIPUYMHBI JOCTHKCHUS (HEIOCTHIKEHHS) PE3yIbTaTOB JESATEIBHOCTH, JaBaTh OIICHKY
nproOpeTEHHOMY OTIBITY;

° BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIIC B XOJI BHIOJTHEHHS (DU3UICCKOTO UCCIIEIOBaAHUS

WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS CHTyallld, YCTAaHOBJICHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBHSM;

o CTaBUTb ce0s1 Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WIM JUCKYCCMM Ha HAy4dHYIO TEMY,
NOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

o IIPU3HABATh CBOE MPaBO HA OMIMOKY NpH PEUIeHHH (PU3MYECKUX 3aJad WM B YTBEPXKACHUAX Ha

Hay4HbIE TEMBI U TAKOE YK€ IIPABO IPYroro.
INPEJIMETHBIE PE3YJIBTATDI

K konny oOyueHuss B 7 KJacce IpeIMETHbIC pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTh y O0YJAIOIINXCS YMEHUI:

o UCIOJIb30BATh MOHATUA: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HAOII0IEHHE, SKCIIEPUMEHT, MOJIENb,
TUIIOTe3a, €ANHUIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJEKYJa, arperaTHble COCTOsIHUS BelecTBa (TBEpAOE,
KHUAKOe, razoo0pa3HO€), MEXaHHYecKoe IBUKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOJUHENHHOE),
TPaeKTOpUs, pPaBHOAEHCTBYIOIIAas cuia, JAedopmanuss (ympyras, IJacTU4eckas), HEBECOMOCTb,
COOO0ILAOIINECS COCYIbI;

o pa3nuyarh sBieHUS (OUQPy3us, TEIUIOBOE ABMKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKEHHUE,
HEpaBHOMEPHOE JIBI)KEHUE, MHEpIMsl, B3aUMOJCHCTBUE TeJ, PaBHOBECHE TBEPABIX TeN C 3aKPerIEHHOM
OCBIO BpaIlleHHs, Tiepeiada JaBIeHUs] TBEPABIMU TEIIaMH, KHUJIKOCTSIMU U Tra3aMH, aTMOC(HEpHOE daBlICHHE,
IUIaBaHUE TeJ, IPEBPAILEHUS] MEXaHUUECKOW YHEPIUHN) 1O ONHUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SBIICHHE;

o pacrio3HaBaTh NPOSIBIECHUE M3YYEHHBIX (U3MUECKUX SIBJICHUN B OKpPYKAIOIIEM MHpE, B TOM YHCIE
¢du3nueckue sBIEHUS B MPUPOJE: MPUMEPHI JABWKEHHUS C PA3IMYHBIMM CKOPOCTSMHU B KMBOH M HEXHUBOU
npUpoje, NEHCTBHE CHIIBI TPEHHUS B MPHPOJIE UM TEXHUKE, BIMSHHE aTMOC(EpHOro MaBiieHHs Ha >KUBOM
OpraHusM, IUIaBaHHE pPbIO, pblYarM B TeJl€ 4YelloBeKa, MPH 3TOM MEpeBOJUTh MPAKTUUECKYIO 3a/1ady B
yueOHYI0, BBIETISATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3UUYECKUX SBICHHUI;

o OIMCHIBATh M3YUYCHHBIE CBOWMCTBA Tel M (hU3WYECKHUE SBJICHHUS, MCIONB3YS (PU3UUYECKHE BEIMUUHBI
(Macca, 00bEM, MIOTHOCTH BELIECTBA, BPEMsl, yTh, CKOPOCTb, CPENHSAS CKOPOCTh, CHJIA YIPYTOCTH, CHIIA
TSDKECTH, BEC Teja, CHJla TPEHHWs, JaBJeHWEe (TBEPAOTO Tela, KXHUIKOCTH, Tasa), BHITAJKUBAIOIIAs CHIIA,
MeXaHU4eckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbI, KO3(pQUIMEHT IO0JIe3HOr0 IeHCTBUS
MEXaHU3MOB, KWHETHYeCKass W TIOTCHIMAJbHAs DJHEPrusi), TpW ONUCAHWU TIPABWIBHO TpPAaKTOBATh
(u3UUeCcKnit CMBICI UCTIOIB3YEMBbIX BETUUMH, X 0003HAYEHUS U €IMHUIIBI (PU3UUECKUX BEITHMUUH, HAXOAUTh
(GOopMyIBI, CBSA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMH BEJIHMYUHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

J XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKHE SBJICHUS W MPOIECCHI, UCTIONB3Ys MPAaBHUIIA CIOXKCHHS
cull (BOJIb OJTHOM IpsAMOIf), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMezaa, IpaBUIIO PaBHOBECHs pblyara



(6110Ka), «30J10TOE MPABHUIIOY» MEXAHUKH, 3aKOH COXpPaHEHHUS MEXaHHYECKOW SHEpPIruu, MpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

. OOBSACHATH (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallUii
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUMHHO--CIIECTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE
u3 |-2 JOoTMYecKHWX IIaroB ¢ OMOpPod Ha 1—2 M3YYEHHBIX CBOWCTBA (DU3UYECKUX SIBICHHH, (U3UICCKUX
3aKOHA MJIM 3aKOHOMEPHOCTH;

. pemiate pacué€THble 3ahauyd B 1—2 JEHCTBUS, HCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLIUE
¢dusnyeckne BETUUYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3a[auM 3alUCBhIBATh KPATKOE YCIOBHUE, MOJCTABISAThH
¢u3nueckrne BETUYMHBI B (JOPMYIIBI U TPOBOJAHUTH PACUEThl, HAXOJUTH CIPABOYHBIC JTAHHBIE, HEOOXOAUMBIE
JUISL pEIICHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKOI BEIMYMHBL;

o pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPU TOMOIIN (PU3NUYECKUX METOJ0B, B OIIMCAHUH
UCCJIEIOBAHMS BBIIEIATh IPOBEPAEMOE IPENAIONIOKEHNE (TUIOTE3Y), pa3ivyaTh W HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OTIbITA, JIEJIaTh BBIBOJIBI I10 €0 PE3yJIbTaTaM;

o MPOBOJIUTH OMBITHI MO HAOMIONEHHIO (U3NYECKUX SABICHUNA WM (U3NYECKUX CBOWMCTB TeI:
(dbopMynHupoBaTh MpOBEPsEMbIC MPEAOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyI0BaHUA,
3aIMKChIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

. BBITTOJIHATE TPSIMBbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHITBI U TEMIIEPATYPHI C
UCTIOJIb30BAaHUEM AaHAJOTOBBIX W LU(POBBIX NPUOOPOB, 3aMUCHIBATh IOKAa3aHUS MPHOOPOB C YYETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

. MPOBOJUTH  HCCIENOBAaHHE 3aBHUCHUMOCTH OJHOM  (PU3MYECKOH BEJIWYMHBI OT JPYrol C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCHUMOCTH IYTH PaBHOMEPHO IBMXKYIIETOCs Tejla OT BPEMEHU
JIBUKCHHS Tella, CUJIbI TPEHUS CKOJBXKEHHsS OT Beca Teja, KauecTBa OO0pabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHHUs OT IUIOLIaJMd CONPUKOCHOBEHHUS TeJ, CUJIbl YHOPYTOCTH OT YJ/UIMHEHUS
NPYKUHBI, BHITATKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTU Tela U OT IUIOTHOCTH >KUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU TeJa, OT IIIyOWHBI, HA KOTOPYIO MOTPY)KEHO TEJO, YCIOBHU IJIABaHUS TE,
yCIIOBUH paBHOBECHS pblyara U 0JIOKOB), y4aCTBOBATh B IJIAHUPOBAHUM y4E€OHOTO HCCIIEI0BaHuUs, COOUPATh
YCTAaHOBKY M BBINIOJHATH HW3MEPEHUs, CIeAys MpeIOKEHHOMY IulaHy, (HUKCHpPOBATh pe3yJbTaThI
MOJTyYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEIMYMH B BHJIE NPEIJIOKEHHBIX TaOIHIl U TpaduKoB, AeNaTh
BBIBO/IbI 110 pPE3YJIbTaTaM UCCIICJOBAHMUS;

J MIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MYECKMX BENUYMH (IUIOTHOCTh BEIECTBA JKUJIKOCTU H
TBEPAOIO TENa, CUJIa TPEHUS CKOJIBKEHMS, JaBJIECHUE BO3/YXa, BBITAIKMBAIOIIAs CHUJIA, JECHCTBYIOLIAas Ha
HNOTPYXKEHHOE B JKUJIKOCTh TEJIO, KOIPQPUIUEHT IOJIE3HOr0 JEHCTBHUS MPOCTHIX MEXAHWU3MOB), CIEAys
NPEUIOKEHHON MHCTPYKLUH: NP BBIMOJIHEHUN W3MEPEHUH coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUNCIISTh 3HAYEHNE UCKOMOW BEJTMYHHBI;

J co0Jr01aTh MpaBMiIa TEXHUKU O€30IIaCHOCTH MTPU paboTe ¢ 1abopaTopHbIM 000pYy/I0BAHUEM;

. yKa3bplBaTh HNPUHLUMBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBl, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECsS COCY/bl, OapOMETp, pblyar, MOJBUKHBIM U HEMOJIBUKHBIM OJOK, HAaKJIOHHAS
IUIOCKOCTB;

. XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpPOM
Ha MX omnucaHus (B TOM YHCie: MOAMMIHUKMA, YCTPOHMCTBO BOJONPOBOJA, THAPABIMYECKHH IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp), UCMONb3ys 3HAHUS O CBOMCTBAX (U3UUYECKUX
ABJIEHUN ¥ HEOOXOIMMbIEe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOAUTH TpPUMEPHI (HAXOAUTH HHGPOPMALMIO O TNpUMepax) NPaKTUYECKOTO HCIOJIb30BaHUS
¢u3nueckux 3HAHMNA B TIOBCEAHEBHOM JKM3HU M oOecriedeHus: OE30MacHOCTH IpH OOpaleHHH ¢
npuOopaMy U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 370POBbSl U COOIOJIEHUS HOPM 3KOJOTHYECKOIO
MIOBEJICHNUS B OKPYXKAIOLIEH Cpene;

o OCYILIECTBISATH OTOOp HUCTOYHUKOB HHGopManuu B HHTepHeTe B COOTBETCTBHM C 3a/laHHBIM
MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYyTEM CpPaBHEHMSI PAa3IMYHBIX HCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SBJISETCS MIPOTUBOPEUUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o HCIOJIb30BaTh MPH BHIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO--MIOMYJISIPHYIO JTUTEPATypy PU3UYECKOTO
CoJIep’KaHusl, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTh MHTepHeT, BiaseTh nNpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MH(POPMAIIUK U3 OTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;



o co3/1aBaTb COOCTBEHHbIE KPATKHUE NMHUCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HMCTOYHHUKOB
uHpopManuu (PU3MYECKOTO COAEp)KaHUs, B TOM YHCIE ITyOJUYHO JAeiaTh KpaTKUe COOOIEHHUS O
pe3yabTaTax IMPOEKTOB WIM Y4YeOHBIX MCCIEJOBAHUHM, MPU ITOM TPAMOTHO MCIOJIB30BATh H3YUYCHHBIH
NOHATUIHBIN annapaT Kypca (U3MKH, COPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTAIIUCH;

o IIPU BBINOJIHEHUHM Y4YeOHBIX MPOEKTOB M MCCIEJOBAHUM paclpenensaTh O0sS3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTAaBJICHHBIMHM 33JayaMM, CJIE€JUTh 3a BBIIOJHEHMEM IUIaHA JEeHCTBUHM, aJleKBaTHO
OLICHUBATh COOCTBEHHBI BKJIAJ B  JIGATEIBHOCTb TPYIIBL, BBICTPAWBaTh KOMMYHHMKATHBHOE
B3aUMO/ICIICTBHE, YUUThIBAs MHEHUE OKPY’KAIOIINX.

K xonmy oOydenuss B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

o UCTIOJB30BATh TMOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BHKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKUE U aMOp(HbIe Teja, HACHIIICHHBIM M HEHACBIICHHbIN
nap, BI@XHOCTb BO3JyXa, TEeMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JABHUraTeib, 3JIEMEHTapHBIH
AIIEKTPUUYECKUI 3apsfl, SJIEKTPUUYECKOE I0Je, MPOBOJAHUKUA U JUAJICKTPUKHU, TMOCTOSHHBIA AJIEKTPHUUYCCKHIM
TOK, MarHUTHOE T0JIE;

o pasnuuaTh SIBICHMS (TEIJIOBOE DPACIIMPEHHE M CXKaTue, TEIuIoNepesada, TeIIOBOE pPaBHOBECHE,
CMauyuBaHWe, KaNMWUIAPHBIE SBICHHS, HCIApPEHWE, KOHJACHCAIMSA, IUIaBJICHUE, KPHUCTAIIU3ALUSL
(oTBepAeBaHuE), KHUIIEHUE, TeIulonepenaya (TEeIIONPOBOJHOCTb, KOHBEKIMS, H3JIY4YEHHUE), IEKTpHU3alus
TEJI, B3aUMOJICHCTBHE 3apsi/iOB, NEHCTBHS SJEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aMMOJICHCTBHE
MarHuTOB, JE€HCTBUE MArHUTHOIO TMOJII Ha MPOBOAHUK C TOKOM, 3JEKTPOMAarHuTHas HMHIYKIMS) 10
ONMCAaHWIO WX XapaKTEPHBIX CBOMCTB WM HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX HaHHOE (HU3UIECKOEe
SIBJICHUE;

o pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOIIEM MHpPE, B TOM YHCIC
¢u3nuecknue SBICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSHKCHHE W KaMWULIPHBIC SIBJICHHUS B IPHPOJIE,
KpHUCTaUIbl B Ipupoje, usinydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, OJJIEKTPUYECKHE SBICHHS B aTMocdepe, DJIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE 1noJje 3emiid, Apeid MoaocoB, pojb MAarHUTHOIO MOJIA Ul KU3HU Ha 3emile, NOJSIPHOE CUSHUE,
IIPY ATOM TEPEBOJNTH MPAKTUYECKYIO 337a4y B y4eOHYIO, BBICTISTH CYIIECTBEHHBIC CBOWCTBA (IIPH3HAKH )
(bu3nUecKux sBICHUIA;

o OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel M (DPM3WYECKHE SIBJICHHUS, MCIIONB3YS (PU3MUECKUE BETMYNHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIUYECTBO TEIUIOTHI, yAeNbHas TEINIOEMKOCTh BEIIECTBA, y/EIbHas
TEIUIOTa IUIABJCHHUS, YJeNbHas TeIUIoTa MNapooOpa3oBaHMs, YJelbHass TEIUIoTa CropaHusi TOIUIMBA,
KOO(QQHUIIMEHT TONEe3HOTO JEHCTBHSI TEIJIOBOM MAIIMHBI, OTHOCUTENbHAsl BIIAXHOCTh BO3/yXa,
NIEKTPUUECKUI 3apsf, CHla TOKa, AJIEKTPUUYECKOE HampsKEHHE, CONMPOTHBIIEHHE NMPOBOAHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, paboTa M MOIMHOCTh DJEKTPUYECKOTO TOKa), TPH ONHCAHWUU TPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI MCIIOJIb3YEMbIX BEIUYHH, 0003HAYEHUS M €AMHULIBI (PU3HMUECKUX BEIUYHH,
HaXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMH BEIWYHMHAMH, CTPOHTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHUNH;

o XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOIb3yS OCHOBHBIC
MIOJIOKEHHS MOJICKYIISIPHO--KHHETUYECKON TEOPUHU CTPOCHHUS BEIIECTBA, MPUHIIUI CYNEPIIO3UINHN oIl (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa /i1 ydacTka 1enu, 3akoH Jlxoyns—JleHua,
3aKOH COXpPaHEHHs OSHEPTHH, NMpPU ATOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa W 3alUCHIBATH €r0
MaTeMaTHYECKOE BhIPAKECHUE;

J OOBSICHATh (DU3WYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHTYyaluid
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIHHHO-CIICCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
u3 1-2 JOrMYecKkux IIaroB ¢ Oomopoil Ha 1—2 M3Yy4EeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, (PU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemiaTh pacuéTHblE 3a7ayd B 2—3 JEHCTBUSA, HUCHONB3YS 3aKOHBI M (OPMYJbI, CBS3BIBAIOLINE
¢u3nveckne BETMYMHBL: HAa OCHOBE aHAIM3a YCJIOBUS 3a/ladd 3allUCHIBATh KPATKOE YCIIOBHUE, BBISBIISTH
HEJI0OCTAaTOK JAaHHBIX Ul pEeIIeHUs 3aJjaui, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ pelieHus,
MIPOBOJIUTH PAcUYEThl M CPaBHUBATH MMOJIydEHHOE 3HaUCHHE (PU3NIECKON BETMYNHBI C H3BECTHBIMU JaHHBIMU;
o pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIN (GU3UUYECKUX METOOB, UCIOIb3Ys
OINMCAaHHUE HMCCIIEJOBAHMS, BBIIENATH MPOBEPSAEMOE MPENOI0KEHNE, OLCHWBATh MPABHWIBHOCTh MOPSIKA
TIPOBE/ICHUS HCCIICIOBAHUS, JIENIaTh BHIBOJIBI,



o IIPOBOJUTh ONBITHl MO HAOMIONEHHIO (U3MUECKUX SBICHUH MM (PU3MUYECKUX CBOWCTB Te
(KanmuJUIIpHBIE SBICHHS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIEpaTyphl, CKOPOCTH IMpolLecca
OCTBIBAHUS U HAarpeBaHMs MPU U3IYYEHUU OT LIBETa U3JIy4arolel (MOrIomaoei) IoBEpXHOCTH, CKOPOCTh
UCIIApEHUsl BOJBl OT TEMIEpPaTypbl JKUIAKOCTH M IUIOIAAM €€ IMOBEPXHOCTH, DJEKTpHU3alMs Tel U
B3aMMOJCHCTBUE JJIEKTPUYECKUX 3apsAN0B, B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJIU3aLUs
MarHUTHBIX I10JIEH NOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IOJIsI HA IIPOBOJAHHUK C TOKOM, CBOWCTBA
JIEKTPOMAarHuTa, CBOMCTBA DSJIEKTPOJABUIaTeNsl IOCTOSHHOIO TOKa): (OpMyJIMpoBaTh IPOBEPsiEMbIe
IPENOI0KEHUs, COOMpaTh YCTaHOBKY W3 TMPEIUIOKEHHOTO O0OpYIOBaHMs, OMMCHIBATH XOJ ONbITA |
(GopMyIHpOBaThH BHIBOJIBI;

o BBIIIOJHATh IPSIMBIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEJIbHON BIaXKHOCTH BO3/yXa, CHJIbI TOKA,
HANpsOKEHUSI C UCIOJIb30BAaHUEM AHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEIUYMH, CPABHUBATH
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIIOTHON MOIPEIHOCTH;

. MPOBOJIUTH  HCCIENOBAHME 3aBHCUMOCTH OJHOM  (PM3UYECKOM BEIWYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM IIPSAMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIIEHHS IIPOBOJHUKA OT €0 JUIMHBI, IUIOLIAI1
IIONIEPEYHOI0 CEUEHUS U YACIBHOIO COIPOTUBIICHMS BEIECTBA IPOBOJHUKA, CHIIBI TOKA, MAYILErO 4epes
IPOBOJAHMK, OT HANpPSDKEHUS Ha IPOBOJHHMKE, HCCIEAOBAHUE IIOCIIEOBATEIBLHOIO M IMapajlIeNbHOIO
COEJMHEHUI NPOBOJHHUKOB): IUIAHUPOBATh UCCIEIOBaHUE, COOUPATh YCTAHOBKY U BBIIOJHITH MU3MEPEHHUS,
cliefysl TPEUIOKEHHOMY IUIaHy, (UKCHPOBATH Pe3yJbTAThl MOJYYEHHONH 3aBUCUMOCTH B BHJAE TAOIHIl H
rpauKoOB, JeJ1aTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;

o MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYUH (yIeNbHAas TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, pabOoTa M MOIIHOCTH AJIEKTPHUECKOTO TOKA): IUIAHHPOBATH H3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJelys MpeUI0KeHHOW MHCTPYKLMHU, U BBIUUCIATH 3HAU€HHE
BEJIMYUHBI,

o co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

o XapaKTepu30BaTh MPUHLUIBI ACHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOMCTB € OMOPOii
Ha MX OINUCaHMA (B TOM 4YHMCIIE: CUCTEMa OTOIUICHHs TOMOB, TUTPOMETp, MapoBas TypOHHa, aMIIepMETp,
BOJIbTMETP, CYETUMK DIIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENIbHbIE NPUOOPBI, HarpeBaTeIbHbIE
JIEKTPONIPUOOPHl  (IIPUMEpPHI), 3IIEKTPUUYECKUE NPEAOXPAHUTENH, SJICKTPOMATHUT, 3IIEKTPOABUraTENb
MIOCTOSTHHOTO TOKA), UCTOJNB3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBICHUH W HEOOXOIMMBbIE (hU3NYECKHE
3aKOHOMEPHOCTH;

. pacrno3HaBaTh IpPOCTblE TEXHUYECKUE YCTPOMCTBA M HM3MEpUTEIbHBbIE NPUOOPHI IO CXeMaM u
CXEMAaTUYHBIM pPUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, JIBUraTellb
BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJJEKTPUYECKHX LeNeu ¢
MOCIIEI0BATENbHBIM U TapaieIbHbIM COCIUHEHUEM >3JIEMEHTOB, pa3jinyasi YCJIOBHbIE OOO3HAYEHMS
JJIEMEHTOB JIEKTPUYECKUX LENEH;

. MPUBOJUTL HpPUMEPHl (HAXOAUTh HHGPOPMALMIO O NpHUMEpax) MPaKTUYECKOrO HCIOIb30BaHUS
¢u3nyecKkux 3HAHUI B IIOBCEJIHEBHOM KHU3HU i1 obOecrieyeHus O€30MacHOCTH Mpu OOpallleHuu ¢
npubopaMy M TEXHUYECKHMMHU YCTPOICTBaMHU, COXPaHEHUS 370POBbs U COOJIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPENE;

J OCYILECTBIATH MOUCK MHPOPMAILIUU (PU3NUECKOT0o cojiepkaHus B VIHTepHeTe, Ha OCHOBE MMEIOLIUXCS
3HAHUW M MyTEM CpPaBHEHUS JIOMOJHHUTEIBHBIX HWCTOYHUKOB BBIACNIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEYMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;

o WCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO JTUTEPATypy PU3UUECKOTO
CoJlep’KaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiaseTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. co3/1aBaTh COOCTBEHHbIE NMHUCHMEHHbIE U KpaTKHUE YCTHbIE cOoOOIIeHHs, 0000mas uHbOpMaInoo U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COAEpNaHHs, B TOM YHUCIE IYOJIWYHO NMPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON JAESITEIBbHOCTH, HPH 3TOM TIPaMOTHO HCIOJIb30BaTh HW3yUEHHBIN
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COTPOBOXKAATH BBHICTYIUICHHE MTPE3EHTAIINEH;

o IIPU BBINOJIHEHUM Y4YEOHBIX IMPOEKTOB M HCCIENOBaHMN (DU3NUYECKUX IPOLECCOB PaCIpEaeiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33JauaMH, CICIUTh 32 BBHIOJHEHHEM IUIaHA
JNENCTBUI U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHHBATh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTb TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/JICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peniarb KOH(PIUKTHI.



K koHny oOyueHuss B 9 KkJiacce INpeIMETHBIE Ppe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaKaTb
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCS YMEHUI:

o UCIOJIb30BATh IMOHATHUS: CHCTeMa OTCY€Ta, MaTepuanbHas TOYKA, TPACKTOPHs, OTHOCUTEIbHOCTbH
MEXaHUYECKOTo JBIKEHMs, Jedopmauus (yrnpyras, IUIacTHYEcKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3Kd, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH
TBEPOTO TeNa, PaBHOBECHE, MEXAaHWYECKHE KOJeOaHUs M BOJHBI, 3BYK, HMH(]pa3ByK U YIbTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, LIKala 3JEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIAJbHO30PKOCTH,
CHEKTPBI UCITYCKAaHUS U TIOTJIONIEHHUS, anb(da-, 6eTa- 1 raMMa-u3Iy4eHus], U30TOIIbL, SAepHAs YHEPTeTHKA;

o pa3nuyath sABJICHUs (PaBHOMEPHOE M HEPABHOMEPHOE MIPSIMOJIMHEHHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMAaJeHHE Tell, PaBHOMEPHOE JBM)KEHHE II0 OKpPYKHOCTH,
B3aMMO/ICHCTBHE TeJl, pEaKTUBHOE JABIDKEHHE, KOJIeOATeIbHOE IBMKCHUE (3aTyXalOlIMe W BBIHYKICHHBIC
KoJIeOaHUs1), PE30HAHC, BOJHOBOE JBM)KEHHE, OTpPaK€HHE 3BYyKa, HPSIMOJIMHEIHOE pacnpocTpaHEHue,
OTpaXXEHHE U IPEIOMJICHHE CBETa, IO0JHOE BHYTPEHHEE OTPaKEHHE CBETAa, Pa3joKeHHe Oeloro cBera B
CIEKTp M CIOXEHHME CIEKTPAJbHBbIX IBETOB, JUCIEPCHs CBETA, €CTECTBEHHAs PpPaAHOaKTUBHOCTb,
BO3HHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa M3Iy4EHHUs) M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

o pacro3HaBaTh MPOSIBICHUE MU3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE (B TOM YHCIE
¢du3nUeckre SBICHUS B IPUPOJE: MPHIUBBI U OTIIMBBI, IBHKEeHHE TutaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBIDKEHUE KMBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHUUYECKHE BOJIHBI,
I[yHaM{, 3XO0, IIBETa TeJ, ONTUYECKHE SBJICHUS B NpPHUpPOJE, OHOJIOTHYECKOE MAEHCTBHE BUIAMMOIO,
yIbTPa(uOJETOBOTO U PEHTTEHOBCKOI'O M3JIyY€HHUH, €CTeCTBEHHbIN pajMOaKTHBHBIM (DOH, KOoCMHUEcKue
Jy4H, PaIMOAaKTHBHOE H3IIydYeHHE IPHUPOIHBIX MHUHEPAJIOB, JEHCTBHE pAJMOAKTHBHBIX HW3IyYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 33/a4y B YUEOHYIO, BBIACIATH CYILIECTBEHHbIE
cBOicTBa (IpU3HAKK) PU3NYECKUX SIBJICHUI;

o OIUCHIBATh M3YUYECHHBIE CBOWMCTBA Tel U (DU3MYECKHUE SBJICHUS, MCIONb3Ys (pU3MUECKUe BEINUYMHBI
(cpeHsst 1 MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE, NepeMelIeHue, MyTh,
yIJI0Basi CKOPOCTh, CUJIA TPEHUs, CUJIA YNPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOIO MAaJCHUs, BEC
TeJla, UMIYJIbC Teja, UMITYJIbC CHJIbI, MEXaHHYecKasi paboTa M MOIIHOCTb, NOTEHIMAIbHAS 3HEPrUs Tela,
MOJHATOTO HAJ TIOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHAS YHEPTUS CKATON MPYKUHBI, KHHETUYECKasi SHEPTHS,
MOJIHAasE MEeXaHUYecKasl SHEePTus, MepHoj] U 4acToTa KojeOaHuil, JJIMHa BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa
TOHA, CKOPOCTh CBETa, IIOKa3aTelb NPEJOMJIEHUS CpEeIbl), NPU OMNHCAHWU NPABWIBHO TPAKTOBATh
(Gu3nUecKuil CMbICT UCHOJIb3YyEMBIX BEIMYUH, 0003HAYEHUS M €AMHUIBI (PU3MUECKUX BEJIWYMH, HAXOAUTh
(GOopMyIbI, CBSA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

. XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SBJIEHUS U MPOIECCHI, UCIOJB3YS 3aKOH COXPaHEHUs
SHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, NPHHIUI CYNEPIO3UIMHA CWJI, TPUHIUI OTHOCUTEIHHOCTH
["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] UMIIYJIbCa, 3aKOHBI OTPa)KEHUS M MPEIOMIIEHHUS CBETa,
3aKOHBI COXPAHEHMsI 3apsIIOBOTO U MAacCOBOTO YHCEN IPHU SIAEPHBIX PEAKLUSIX, IPU STOM J1aBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

o OOBSICHATh (DM3WYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCI€ M B KOHTEKCTE CHUTYAIHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISABISATH IPUIMHHO--CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE
U3 2-3 JIOTMYECKHUX IIaroB ¢ OMOpOoH Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PM3NYECKUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTh pacy€THbIE 3a/1a4M (OMMpAIOIIMEcs HAa CUCTEMY U3 2—3 ypaBHEHHI), UCHOJb3ys 3aKOHBI U
dopMyIbl, cBA3bIBAIONINE (PU3UYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a[audl 3alMChIBaTh KPAaTKOE
YCIIOBHE, BBISIBIISITh HEJOCTAIOIINE HITH H30BITOUYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U ()OPMYJTBI, HEOOXOMMEBIE
JUIS peIIeHUsl, TPOBOIUTh PACUYETHl M OLIEHUBATh PEATMCTUYHOCTH IOJYYEHHOTO 3HAYCHHS (U3UUECKOM
BEJIMYMHEI;

o pacro3HaBaTh MpoOJIeMbl, KOTOPBIE MOKHO PELIMTh MPHU MOMOIIHN (GU3NIECKUX METOOB, UCIOIb3Ys
OIMCAaHHE HCCIIEJOBAaHM, BBIIEIATH MPOBEPIEMOE IMPEANOI0KEHNE, OLEHUBATh MPABMIBHOCTH MOpPsAKa
IIPOBE/ICHUS HCCIIEIOBAHUS, JIENIaTh BBIBOJIBI, MHTEPIPETHPOBATH PE3YJIbTaThl HAOIOICHHUH U OIBITOB;

o MIPOBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SABICHUM MM (PU3NUECKUX CBOUCTB Tel (M3ydeHHe
BTOpOro 3akoHa Hpl0TOHa, 3aKOHa COXpaHEHUS dHEPTuH, 3aBUCUMOCTbH Mepuoja KojaeOaHUN MPYKUHHOTO
MasiTHAKa OT MAacChl TPy3a M KECTKOCTH MPYKWHBI M HE3aBUCHUMOCTHh OT aMIUTUTYAbl MaJIbIX KOJeOaHWH,



NPSMOJIMHEHHOE PACIpPOCTPAaHEHHE CBETa, pa3JIOKCHHE Oeloro cBeTa B CHEKTpP, HW3YYCHHE CBOMCTB
n300pakeHMsI B TUIOCKOM 3€pKalie M CBOMCTB M300paXKeHHs MpeaMeTa B coOuparoliei uH3e, Halmo1eHue
CIUIOUIHBIX M JIMHEWYATBIX CIICKTPOB M3IYy4YEHUS): CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000py/IOBaHUSs, OIUCHIBATH XOJI OIBITA U €T0 Pe3yIbTaThl, (OPMYITHPOBATH BBIBOJIBL;

o IOPOBOANUTH TPH HEOOXOAMMOCTH CEPUI0 TNPSAMBIX H3MEPEHHI, ONpEAeNss CpeiHee 3HadeHUe
u3MepsaeMoil BeMuuMHbBl ((POKyCHOE paccTosiHuEe CcOOHMparouiel JMH3bI), 000CHOBBIBATH BHIOOp crocoba
HU3MEpeHHs (M3MEPHUTEIIBHOTO MPUOOopa);

o MIPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3NUYECKUX BEIMYMH C HCIOJIB30BAaHUEM IPSMBIX
U3MEpEeHUH (3aBHCUMOCTh ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBIKEHHM 0€3 HadaJIbHON CKOPOCTH,
neprosa KoiaeOaHuii MaTeMaTH4eCcKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAKCHUS CBETA OT
yrila MaJeHus W yrja MpeJoOMIICHHs OT Yrja MaJAeHHs): IUIAHUPOBATh HCCIICAOBAHHE, CaMOCTOSATEIBHO
cobMparh yCTaHOBKY, (PMKCHPOBATH PE3YNIBTATHI IOJYYCHHOW 3aBUCUMOCTH (DPU3MYECKUX BEIWYMH B BHJIC
TabIuI U TpaduKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

o IPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUCCKUX BEIUYUH (CPEIHSA CKOPOCTh U YCKOPEHHUE Tella TpH
PAaBHOYCKOPEHHOM JIBW)KEHHH, YCKOpPEHHE CBOOOJHOTO MaAEHHs, >KECTKOCTh HPYXHHBL, KOI(P(PUIHMEHT
TPEHUS CKOJBKEHHsI, MEXaHH4Yeckast paboTa U MOIIHOCTb, YAaCTOTa U MEPUOJ KOJIeOaHUl MaTeMaTHIECKOTO
U MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpAIONIeH JIMH3bI, PaAMOAKTUBHBIN (DOH): MIaHUPOBATH
U3MEpEHus, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH M3MEPEHHs, CIEAYS MPEIOKESHHOM
MHCTPYKIIMU, BBIYUCIATh 3HAYEHUE BEIWYMHBI U aHAIM3UPOBATH TONYYCHHBIC PE3YJIbTAThl C Y4ETOM
3a/IaHHON MTOTPEIIHOCTH U3MEPEHUI;

o COOJII0/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH PadboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

o pa3nuuaTh OCHOBHBIC IPU3HAKM M3YYEHHBIX (U3MYECKUX MOJEJeH: MarepuaibHas TOYKa,
a0CONIOTHO TBEP/OE TENO, TOUCUHBIH MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, IJIAHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SI/Ipa;

o XapaKTepU30BaTh MPUHLIUIBI ICHCTBUS M3YUYCHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOIi
Ha UX ONMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTYMKH MOJT0KEHHS, PACCTOSIHUS H YCKOPEHHS, PAaKeTa, 3X0JIOT,
OYKH, MEPUCKOM, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO03MMETp, Kamepa BuibcoHa),
UCTIOJNB3Ysl 3HAHUS O CBOMCTBaX (PM3NUECKHX SIBICHUN U HEOOX0AUMbIe (PU3NUecKue 3aKOHOMEPHOCTH;

o UCTIOJNB30BAaTh CXEMBl M CXEMAaTUYHbIE PHCYHKHM M3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
MU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPH PEIICHUH Y4eOHO--TIPAKTHUECKUX 3ajad,
ONTUYECKHE CXEMBI JJIS TOCTPOEHUS M300pakeHUH B MJIOCKOM 3epKajle U coOMparolei JInH3e;

o MPUBOANTH TPUMEPHI (HAXOAWTH HWHPOPMALHKIO O TpUMepax) NPAaKTUIECKOTO WCIIOIb30BaAHMS
¢u3nyeckux 3HaHMNA B TIOBCEAHEBHOM JKM3HU M oOecriedeHus: O€30MacHOCTH MpH OOpalieHHH ¢
npuboOpaMy M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUs 37I0POBbs M COOJIOACHUST HOPM HKOJIOTHIECKOTO
MIOBEJICHUS B OKpY»KaloIie cpese;

o OCYILIECTBIIATh MOUCK HH(popManuu Qusnueckoro cojepkanuss B HHTepHETe, caMOCTOSATEIHHO
bopMyHpyst IONCKOBBIN 3aMpOC, HAXOAUTH ITYTH ONPEACICHUS TOCTOBEPHOCTH TOITYIeHHOW MH(pOpMaIUH
Ha OCHOBE MMEIOIINXCS 3HAHWH U JIOTIOJIHUTEIBHBIX HCTOYHHKOB;

o WCTIOJIH30BATh TIPH BHITIOTHEHUH YYeOHBIX 33aHUH HAYYHO--TIOMYJISIPHYIO TUTEPATYpy PU3NIECKOTO
COJIepKaHusl, CIIPABOYHBIE MaTepHallbl, pecypchl cetn MHTepHeT, BlajeTs MpuéMaMyu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus MH(MOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE MH(POPMAIIUU U3 HECKOIBKIX
WUCTOYHHUKOB (PM3UYECKOTO COJCpPXKAHWS, ITyOJUYHO TPEIACTABIATh PE3YyIbTaThl TPOCKTHOH WM
MCCIIEIOBATEIbCKOM JEATEIbHOCTH, TIPH 3TOM IPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIH MOHSATHWHBIN armapat
U3ydaeMoro paszaena (GU3WKH W CONMPOBOXKIATh BHICTYIUICHHE TpPE3EHTAlMeH ¢ Y4éTOM OCOOEHHOCTEH
ayJUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoasnbie | Iipakriraeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

Pa3nen 1. ®u3uka u eé pojib B NO3HAHUHM OKPY:KAKIIEr0 MHPa
bubmuorexa [JOK

11 Pu3uia - HayKka 0 MPHPOJE 2 https://m.edS(])lo.ru/7f416194
bu6nmoreka [IOK

L2 DH3HICCKHUE BETHUHHEI 2 L https:// m.edsi.ru/7f416194

1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Bubmuorexa [JOK
https://m.edso0.ru/7f416194

Wroro mo pazmeny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHH BelllecTBa

2.1 Ctpoenue BelecTa 1 Bubmaorexa LIOK
https://m.edso0.ru/7f416194

29 JIBUKeHUEe U B3aUMOJIEMICTBUE YACTHIL 5 1 bubmuorexa [JOK

BEIIIECTBA https://m.edso0.ru/7f416194

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmiorexa LIOK
https://m.edso0.ru/7f416194

Hroro no pazgeny 5

Pa3znen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bubmmoreka [IOK

3.1 Mexaneckoe ABIKeHIE 3 https://m.edscl)lo.ru/7f416194
bubnuoreka [IOK

3.2 Vnepups, Macca, IIOTHOCTS 4 1 https://m.edsc%.ru/?f416194
bubmmotex K

33 | Cuna. Buni cun 14 ! 2 httgsj,j://(r)n oS00 T416104

Hroro no pazgeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 Hasnenue. [lepenava naBneHust TBEPAbIMU 3 but6mmoreka [IOK

TeJNaMH, JKUIKOCTIMHU U ra3aMu https://m.edsoo0.ru/7f416194
4.2 JlaBrieHue >KMIKOCTH 5 bubmuorexa [JOK



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

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

bub6nuoreka [IOK
4.3 ATmocheproe naBIeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE ®UJKOCTH U Ta3a HAa MOTPYKEHHOE B 7 3 bubmuorexa [JOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bub6nmoreka [IOK
o1 Pabora i momHoCT® 3 . https://m.edsoo.ru/7f416194
bub6nuoreka [IOK
52 HpocThie MEXaHHMEI ° . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
>3 Mexairieckas onepris 4 . https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (mudpossbie)
Ne i/ ——— Beero KOﬁHTpOJILHLIe Hpgucnmeclcne 0Bpa30BATEIBHBIE
padoThI padoThI pecypesI
Pa3pen 1. TensioBble siBJI€HUS
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 Bubmaorexa LOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Ternosbie mponeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpuYeCcKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUI TOK 20 1 7 https://m.edso0.ru/7f4181ce
bu6mmorexa [IOK
23 Marmiribie SBieHis 6 . 15 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHas WH ust 4 bubmorexa LIOK
' P YR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (mudpossbie)
Ne i/ ——— Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0Bpa30BATEIBHBIE
padoThI padoThI pecypesI
Pa3zgen 1. Mexanuueckue siBJICHHUSA
11 MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Baanmozerictane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3axombt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. MexannuecKHne K0JIe0aHUA U BOJHBI
bubmuoreka [JOK
21 Mexamecue konebains ! 3  https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2:2 MexaHu\ecKue BOHbI. 3BYK 8 . 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE TOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TOJIE U 6 2 bubnuorexa [JOK
' AIIEKTPOMArHUTHBIE BOJHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3BI ¥ oNTHYEeCKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
5.1 HcnyckaHue 1 NOTJIOLIEHUE CBETa aTOMOM 4 1 bubmuoreka [IOK
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bubmuoreka [JOK

5.2 CTpocHe aToMHOrOo A71pa 6 1 https://m.edsﬁ).ru/?f41a4a6
bu6mmoreka [JOK

5.3 SInepHble peakinun 7 1 https://m.edsc])_E).ru/7f41a4a6

Hroro no pazneny 17

Pa3nen 6. [loBTOpHTEIbHO-00001IAI0IIUIT MOAYJIb

6.1 [ToBTOpEeHME M 0000IIIEHNE CONEepKAHUS 9 5 bu6mmoreka [JOK

Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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