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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbel, mpeactaBieHHbIx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpammbl BocnuTaHus W KoHIenmuu mpenoaaBaHus y4eOHOTO
npeaMera «Pusuka».
Conepkanre  mporpaMmbl 1o (HU3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaloIIMXCS W OpraHu3alvio Hu3ydeHus (usmku Ha
NesITeIbHOCTHOM OcHOBe. B mporpamMe mo ¢u3nke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHO-HAYYHBIX YUYECOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHus.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepuaia Mo rojam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO TIOCIEIOBATEIFHOCTh H3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIINXCSI.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOIUYECKOM MOMOIIH YUUTEII0
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3rKa SBISIETCS CUCTEMOOOPA3YIOIUM AJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUM, N3Y4aeMbIX XMUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢pu3nUecKoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble O0pa3ibl MPUMEHEHHS HAYYHOTO METOoJIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI 0 MUpE.
OnHa u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K Hayke Yy
oOyJaromuxcs.
Nzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMpENAINOJaraeT OBJIaJIEHUE CIEAYIOIHUMU
KOMIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
*  HAYYHO OOBSICHSTH SIBJICHUS;
* OLEHUBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOT'O MCCIIEOBAHMUS;
* UHTEpPIPETUPOBATH JAHHBIE WU HUCIOJIH30BaTh HAYyYHbBIE OKA3aTelIbCTBA JIS
MOJTyYEHUs BBIBOJIOB.
[lenn wm3yuyeHus (U3MKH HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs ONpEIEICHBI B
Konnemnuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoit ®enepauuu, peaqu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yTBep)KAEHHOW pemienremM Komnernu MununcrtepctBa mnpocsemenuss Poccuiickoit denepannu
(mpotoxou ot 3 nekadbpst 2019 r. Ne [TK-48H).
Henu nzydyenus pU3NKu:
* pHOOpeTeHHe HUHTEepeca W CTPEMJICHHs OOydalomMXCsi K HaydyHOMY M3YYCHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

* pa3BUTHEC TPEIACTABICHUNA O HAYYHOM METOAE TO3HaHWS U (POPMHUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

* (¢opMupoBaHHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3yIbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;



* (opMupoBaHUE MPEICTABICHUN O POJIM (PU3MKU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

* pa3BUTHE MPEICTABICHUA O BO3MOXHBIX cepax Oynymeidl mnpodeccHoHaIbHOM
NesTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTpaBIICHUU.

JlocTxkeHne STUX IleNed mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHust 00€CIIEUNBACTCS PEIICHUEM CIISAYIOIINX 3a1ay:

* mpuoOpeTeHHe 3HAHUN O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

* mpuoOpeTeHWe YMEHHH ONUCHIBaTh U  OOBSACHATH (PU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

* OCBOGHHE METOJIOB pEHICHHWs] MPOCTEHIIMX pacu€THBIX 3aJad C HUCHOJIb30BaHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

* pa3BUTHEC YyMEHMI HAOMIONATh TMPUPOIHBIC SIBICHUS W  BBINOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTENBHBIX TPHOOPOB;

* ocBoeHHE NPUEMOB paboThl ¢ MHPOpManued (U3NYECKOTO COJCpKaHUSA, BKIIOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAM3 U KPUTHYECKOE
OlLICHMBaHHE NH(OPMALINH;

* 3HAKOMCTBO cO cdepamu nMpodhecCHOHATBLHON eATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOI HAYKH.

Ha u3ydenue ¢usuku (6a30BbIN ypOBEHB) Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
oTBOoaUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlelN0), B 8 kjacce — 68 yacoB (2 yaca B
HEZICIIO), B 9 KJlacce - 102 yaca A3 Jaca B HEJEITI0).

[Ipennaraemselii B mporpamme 1o (Hpu3ukKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs JTabopaTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yJaromuXxcsi, CIHCKa SKCIIEPUMEHTAIBHBIX
3aIaHUMH, TIpeUIaraéMbIX B paMKaxX OCHOBHOT'O TOCYJapCTBEHHOT0 SK3aMeHa MO (HU3HKeE.



COJEP)KAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHNUH OKPYKAIOIIEro MUPa.

®dusuka — Hayka o npupojne. Ssnenus npupozasl. Ousnyeckue sABICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenWuuHBL. 3Mmepenue ¢usnueckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HayKH W3YYalOT MPUPOAY. EcTecTBEHHO-HaydHBIH
METOJ] TIO3HAHWS: HaOJIOJCHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
9KCIIEPUMEHT [0 TPOBEpKEe THUIOTe3, O0O0bsiAcHeHHue HalOmogaemMoro spieHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIILIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIC, HIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusndeckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

puoopoOMm.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenue EHbI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
N3Mmepenne paccTosiHUM.

N3mepenne 00bEMa )XKUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.

Nk L=

N3mepenune temmeparypsl OpU TMOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEpaTypBhl.
6. IlpoBenenue uccienoBaHUs MO TMPOBEPKE TUIMOTE3bl: JAIBHOCTh TMOJETA IIApUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITH, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEeMIEpaTypou.
BpoynoBckoe nBmwkenue, nuddysus. BaummojeicTBhe YacTHIl BEMIECTBA: NPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHME Ta30B, JKUJIKOCTEW M  TBEPIBIX
(KpUCTaINTMYECKUX) Tel. B3auMOCBsA3b MEX]y CBOWCTBAMHU BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO IBUKECHUS.

2. Habmonenue nuddysun.

3. HaGmionenue siBieHU, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BEIECTBA.

Jlabopamopusie pabomsl u onvimot.

1. Omenka auaMerpa aToMa METOJO0M PSIOB (C UCTONIb30BaHUEeM (hoTorpadumii).

2. OnpITHI 10 HAOIOACHUIO TEMJIOBOTO PACHTUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO TCUCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.



Mexanndeckoe nBHKeHUE. PaBHOMepHOEe M HepaBHOMEpHOE JBH)KeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHEpUUU. B3aumoneicTBHUEe Tesl Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIECTBA.

Cuwia kak XxapakTepucThka B3aumoneuctBusi Teil. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpA. SIBIeHUE TAroTeHUss W cuia TsokecTu. Cua
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CrokeHue CUJI, HANpaBJICHHBIX 110
oaHoil mpsMoi. PaBHoaelcTByromas cuii. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBUKEHUS Teja.

N3MepeHnne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.

Habmronenue siBIeHNS HHEPITUH.

HabmioneHne n3MeHeHus: CKOPOCTH MPH B3aUMO/ICHCTBHH Tell.

CpaBHEHME MacC MO B3aUMOJICCTBUIO TET.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJJTHON MPSIMOM.

Jlaﬁopamopnue padomul u onvimol.

1. Ompenenenrie CKOPOCTH PAaBHOMEPHOIO JBIXKEHHS (IIapUKa B KUAKOCTH, MOJAEIU
INEKTPUYECKOTO aBTOMOOUJIS U TaK Jlanee).

2. OmpeneneHne CpeIHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapyuKa IO HAaKJIOHHON

O

IJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmpIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHHS (IedopManiuu) Mpy>KUHBI OT
MIPUITOKEHHON CHJIBI.

5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjenue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Jasnenue. CiocoObl yMEHBIIIEHUS U YBEIMYCHHMSI 1aBiieHus. J[aBneHne raza. 3aBUCHMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenavya naBneHus TBEPABIMU TeaMU, KUIAKOCTSIMHU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS YKUJIKOCTU OT
rryounsl.  ['mapoctatmdeckuid  mapagokc. CooOmiaronuecss  cocyasl. [ mapaBmuueckue
MEXaHHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3AYIIHOU
obonmoukn 3emnu. OnbiTt Toppuueru. M3mepeHue arMocepHOro NaBieHUS. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpykKEHHOE B HUX Telo. BrlTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxonnaBanue.

Hemoncmpayuu.
3aBHCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaua naBieHuUs )KUKOCTBIO U Ta30M.
CooOmraromnuecs COCyIpl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.

AEE b



3aBUCHMOCTh BBITAIKUBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHOM 4YacTH Tena |
MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VcnoBue maBaHus TeN: IUIaBaHUWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJIKOCTH.

Jlabopamopusie pabomsl u onvimot.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOE OT 00bEMa MOTpY:KEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHrie BBITAJKUBAIONIEH CHIbI, JIEUCTBYIOIIEH Ha TeEJO, MOTPYyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOLIEH CHJIbL, JEUCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TEJIA.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJIO B ’KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YACTH Tella U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBaHue apeomeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpeleieHue eé
TPYy30MO0ABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTB. DHEpPrus.
Mexanuueckast pabota. MOITHOCTb.
[IpocTtbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. IIpaBuiio paBHOBecHUs

phluara.

[Ipumenenue mpaBuiia paBHOBECHUS! pbluara K OJOKY. «30J0TO€ MPaBUIO» MEXaHHUKH.

KII/I mpocthix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckast sHeprus. Kunermueckas W moTeHIManbHas sHeprus. llpeBpaieHue
OJHOTO BHJIa MEXAHWYECKOM IHEPTUM B APYroil. 3aKOH COXPaHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomsl u onvimot.
1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BHKEHUHM Tela IO
TOPU30HTAIILHOW MOBEPXHOCTH.
2. HWccnenoBaHue yclOBUI paBHOBECHS pblyara.
3. Usmepenue KIIJl HakTOHHON MJIOCKOCTH.
4. HW3yyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTUU.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE MTOJI0KEHUS MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyld. OmnbITbl, MNOATBEPKIAIOIIAE OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO H Ta3000pa3HOTO COCTOSHUYN BemlecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWE W KamWUISIpHBIE SBIEHUSA. TeruioBoe
pacuIMpeHue 1 cxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUXKEHHUS YACTHII.
Buytpennsis  sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
coBeplieHre padboThl. Buapl Temonepenaun: TeIONPOBOAHOCTE, KOHBEKIUS, H3ITyYECHHUE.



KoimmuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1€IUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YeibHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHjaeHcanus. McmapeHue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(EepHOTO JTaBJICHHUSI.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAas TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TerumoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIH U 3aIIUATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SPHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6mronenue nuddysun.
HaGmronenue siBIeHU cMadiBaHUS ¥ KaWILIISIPHBIX SBICHUH.
Habmronenne TemmoBoro pacivpeHus Ted.
W3meHenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa M HArpeBaHUU UITH OXJIAKICHHH.
[IpaBuia uamMepeHus TeMnepaTypsbl.
Buael renonepenaun.
OxJtaxIeHne pyu COBEPIICHUH PaOOTHI.
9. HarpeBanue pu coBepiieHUH pabOThl BHEITHUMH CHIIAMH.
10. CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
11. HabOmroneHue KUeHus.
12. HabmoaeHre mocTOSIHCTBA TEMIIEPATypPhI PH IIABICHUH.
13. Monenu TENJI0BbIX IBUTaTEICH.
Jlabopamopnwvie padbomot u onvimel.
OnBITH O OOHAPYKEHHIO ICUCTBUS CUJI MOJICKYJISIPHOTO TTPUTSHKEHUSI.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.
OMNBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B, )KUIAKOCTEH W TBEPBIX TEJ.
Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaKICHUS.
6. IlpoBepka THNOTE3bl JHMHEHHOW 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphI.

7. HabmioneHue n3MeHEHHs BHYTPEHHEH 3HEpruu Teja B pe3ysbTaTe TeIrIonepesadd U

paboThI BHEIITHUX CHJI.

8. HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOHOM M TOPSTYCH BOJIBI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IOJTYYCHHOTO BOJOW TIPH TEIJIOOOMEHEe C

HarpeThiM METAUNIMYECKUM [UIUHAPOM.

10. Onpenenenvie yaenbHOU TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIapeHHUs.

12. OnpeneneHne OTHOCUTEIBHOM BIQXKHOCTH BO31YyXa.

13. Onpenenenuie yAelabHOU TEIIOTHI MIJIABICHUS JIb/A.

Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

OnekTpusanusa Ted. J[Ba poja 3JIeKTpUUYECKUX 3apsaoB. B3anmoneincTBUe 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTbh CHUJIbI B3aUMOJICHCTBHSL 3apsKEHHBIX TEI OT BEIWYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIaMM).
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DnekTpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro nosist. [IpuHnun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsa.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUSA DSJICKTPUUYECKOrO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XWMHUUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1nenb. Cuna Toka. OJEeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I  ydacTKa IIEMH.
[TocnenoBarenbHOE U MapaJIEIbHOE COEAMHEHUE TPOBOIHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUIECKOro ToKa. 3akoH [[koyns—JleHna. DnekTpuieckue e
U TIOTpeOUTENH 3IEKTpUIECKOi sHepruu B ObITy. KopoTkoe 3ambikaHMe.

[locTostHHBIE MarHuThl. B3auMozeilcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHE AJis1 ®KU3HU Ha 3emie. OnbIiT Dpcrena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporerepatop. CrocoObl TOMYyYEHHUS AIEKTPUUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JBa poJia aIeKTpUUECKUX 3aps0B U B3aUMOJIECHCTBUE 3apsKCHHBIX TeEl.
Y CTpolcTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DIEeKTpOoCTaTUYECKAsk MHIYKIHUSA.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U TUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TOCTOSTHHOTO TOKA.
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9. JleicTBUs 3IEKTPUUECKOTO TOKA.

10. DnekTpuuecKuii TOK B 5KHIKOCTH.

11. T"a30BbIi1 pa3psn.

12. I3mepeHue cuiibl TOKa aMIepMeTPOM.

13. 3MepeHue aIeKTpUYECKOro HAMPSKEHHS BOJIbTMETPOM.

14. PeoctaTr 1 Mara3uH CONpOTHUBIICHU.

15. B3aumogencTBre NOCTOSTHHLEIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/I€lIeHHUs MTOJIFOCOB MarHUTA.
17. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MarauTHoe 1ose Toka. DJIEKTPOMarHuT.

20. [lelicTBME MArHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

21. DnexTpoABUraTeb MOCTOSHHOIO TOKA.

22. UccnenoBaHue sIBJICHUS AJIEKTPOMArHUTHOM MHIYKIUU.

23. Onsbitel Dapajes.

24. 3aBUCUMOCTb HaNpaBJICHHS MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUS.
25. DneKTporeHepaTop MOCTOSHHOIO TOKA.



Jlabopamopnwvie padbomot u onvimel.

OnBbITH MO HAOTIOIEHUIO NIEKTPU3AIUHU TNl MHAYKIHUEH U TIPU COTPUKOCHOBEHUH.

UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa pabOThI ANEKTPUIECCKOM IIETH MOCTOSHHOTO TOKA.

W3mepeHue u peryJinpoBaHHUe CUIIbI TOKA.

Nsmepenue u peryampoBaHue HaPsiKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS

pe3ucTopa U HanpsHKEHUs] Ha Pe3UCTOope.

7. OmnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  JJIEKTPUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIAU OMIEPEYHOT0 CEUCHHS U MaTepuarna.

8. IlpoBepka mpaBmia CIOXKEHUS HANPSHKEHUW MPU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia JijIsl CHIIbI TOKA IPU MapajlIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HaNpsKEHUS
Ha Hel.

13. Onpenenenune KI1/] narpeBarens.

14. UccnenoBaHnre MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
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15. U3yuenne MarHUTHOTO TOJs TIOCTOSHHBIX MAarHUTOB TIPH HMX OOBEIWHEHUU U
pa3/ieNeHUN.

16. UccnenoBanue AeMCTBUS AIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOICUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIpPaBJICHUs TOKA B KaTYIIIKE.

18. M3y4yenue neicTBUS MarHUTHOTO MOJI HAa MPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue padoThl 3IEKTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.

21. OnpITBl IO MCCIEIOBAHUIO SIBJICHHUS SJIEKTPOMArHUTHON HMHAYKIIMU: HCCIEIOBAHHE
W3MEHEHUH 3HaYEHUS U HANPaBJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznea 8. Mexannuyeckue siBJeHHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JABWKECHHUSA. PaBHOMEpHOE MNpSIMOJIMHEWHOE JBWXKeHHE. HepaBHOMEpHOE
npsiMOJIMHEeHOe JBH>keHHe. CpelHsisi U MrHOBEHHAas CKOPOCTh Tejda NpPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJinHeliHOe BIkeHne. CBoOoaHOe nmagenune. OnbITh
lanunes.

PaBHOMepHOE nBMKEHHUE MO OKpykHOcTH. [lepuon m yacrora oOpamenus. Jlunelinas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tpetuii 3akon Hptotona. [lpuniun
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cujia TPEHUS CKOJbXEHHSA, CHUJIAa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUS.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJIHOTO MajeHHUs.
JBuxenune 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTe. Heecomocts u
NEPETPY3KH.

PaBHOBecue mMaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynbe tena. M3Menenune mmmynbca. ViMmynbe cuipl. 3aKOH COXpaHEHMS] MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPTrUu

u pabotel. [loTeHnManbHass SHEPTUs TeNa, TOIHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTUH.
Hemoncmpayuu.

9.

10.
11.
12.
13.
14.
15.
16.

Habmoienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.
CpaBHeHue MyTel M TPacKTOpPUM JBMIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

N3mepeHnne CKOpOCTH U YCKOPEHHUs MPSMOIUHENHOTO JBUKEHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO IBHYKEHUS.

Habmionenue ABMKEHHS Tella 0 OKPY>KHOCTH.

Habmionenne MexaHn4ecKuX sIBIICHUM, MPOUCXOIIINX B cucTeMe oTcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KCHUU OTHOCUTENIbHO KabuHeTa (PU3UKH.
3aBUCUMOCTbH YCKOPEHHS T€a OT MAcChl Teja U ACHCTBYIONIEH Ha HETO CUJIBI.
Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

N3meneHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

[lepenaua nmmysnbca Ipu B3aUMOJEHCTBUM TEI.

[IpeoOpa3zoBanus SHEPTUU TIPH B3aUMOJICHCTBUM TEI.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aMOJAECHCTBUH.

CoxpaHeHue UMITyJIbca MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

Habmoienue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTHUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHne MEXaHNYECKOW YHEPTUU NPU JABM)KEHUU TeJla MO AEWCTBUEM NIPYKHUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.

KoncTpynpoBanue Tpakra [Uisi pa3roHa U JAlIbHEWUIIETO PaBHOMEPHOIO JBUKCHHS
HIapUKA WIH TEIEKKH.

Onpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIDKEHHUS IIapuKa II0
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Teja MPU PaBHOYCKOPEHHOM JABM)KEHHUH MO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHUH O€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW NpPU PABHOYCKOPEHHOM JABI)KCHHHM 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JTaBJICHUS.

Onpenenenne ko3P GUITUEHTA TPEHUS CKOJTBKCHUSI.

Ornpenenenne >kECTKOCTU MPYKUHBI.



9. Omnpenenenue pabOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JBMKEHMHM Tella IO

TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenue paboOTHl CHIIBI YIPYTOCTH TMPH MOABEME TIpy3a C HCIOIb30BaHHEM

HCIIOJABHXKHOI'O U IIOABUKHOT'O 0JI0KOB.

11. M3y4yeHue 3akoHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckue KoJjie0aHUs U BOJHBI.

KonebarenpHoe aBmkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWN: TEPHUOM, 4YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxatomue kojeOaHus. BeinyxkaeHHsle konebanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogoabHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHndecKkue BOJIHbI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHdpa3Byk u yapTpa3ByK.

Hemoncmpayuu.

1. HabGmonenue konebaHuii Tel Mo ASHCTBUEM CHITBI TSXKECTU U CUJIBI YIPYTOCTH.

2. HabGnronenue xonebanuii rpy3a Ha HUTH M Ha IPY>KHHE.

3. HaOmroneHue BRIHYXICHHBIX KOJIeOaHUH M pe30HAHCA.

4. PacnpocTpaHeHue IPOAOJIbHBIX U TONEPEYHBIX BOIH (HA MOJENHN).

5. HabmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUuYecKHil pe30HaHC.

Jlabopamopmnwvie padbomot u onvimel.

1. Omnpenenenre 4acTOTH U MEPHOJIa KOIEOAHUI MaTEeMaTHIECKOTO MasTHUKA.

2. OmpeneneHue 4acTOTHI U MEPUOJIa KOJIeOaHUH MPYKUHHOTO MasiTHUKA.

3. HccnemoBanme 3aBUCUMOCTH TEepHOaa KOJICOAHHMI MOABEHICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. WccrnenoBaHue 3aBHCHUMOCTH IEpHOJa KOJIEOAHWN TPYKMHHOTO MasTHHKA OT MAaCChI
rpysa.

5. TlpoBepka HE3aBUCHMOCTH TI€pHOJa KoJieOaHWUW Tpy3a, MOIBEHICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OmBITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpHOAa KoJeOaHUl MpPy>KUHHOTO
MasiTHUKA OT MAcChl IPy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenHne ycKOpeHHUs CBOOOHOTO IaICHHUSI.

Pa3nen 10. DnekTpoMarHuTHOE MoJie ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 35ekTpoMarHuTHBIX BOJIH. VICrionp30BaHuE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM

CBsI3H.

DJleKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

Pasznen 11. CBeToBLI€e IBJICHHUS.

JlyueBas moxenb cBera. Mcrounuku cpeta. [IpsMosMHEiHOE pacnpoCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBeta. [Imockoe 3epkaiio. 3akOH OTpa)KEHUsI CBETA.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.



[Ipenomnenue cBeta. 3aKoH NpeaomiieHus cBeTa. [lonHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B numH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

9.
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[IpsamonuHeitHOE pacIpOCTpaHEHNE CBETA.

OtpaxkeHue CBeTa.

[Monmyyenne n300pa>keHMii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUH CBETOBO/I.

Xon ty4eit B coOuparomieid JuH3e.

Xoz JIydeil B paccenBarolle JIUH3E.

[Momyuyenne n300paskeHM ¢ TOMOIIBIO JINH3.

[Tpuntun nevictBus Goroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens rinasa.

11. Paznosxenue 6e10ro cBeTa B CIEKTP.
12. Tlonryuenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopmnwvie padbomot u onvimel.

1.
2.
3.
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HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4da OT yIJia TaIeHHs.
N3ydenne xapakTepUCTUK U300paKeHHsI MPEAMETA B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUus Ha
TPaHUIIE «BO3yX—CTEKIIO.

[Tomy4yeHnue n300pakeHH ¢ TOMOIIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMNBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITBl IO BOCHPHATHIO I[BETA MPEIMETOB TPU WX HAOIIOJCHUHM Yepe3 IBETOBHIC
(GUITBTPHL.

Pa3znen 12. KBanToBble sIBJICeHHUA.

OmnsiThl Pesepdopna n mmanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- W ramma-usinydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas mogens aromHoro sigpa. M3oromsl. PamgnoaxtuBHble mpeBpainenus. Ilepuop
noJtypacnajaa aTOMHBIX sIZIEp.

SnepHble peakuyu. 3aKOHBI COXPaHEHHUS 3apsS0BOIO U MacCCOBOTO YMCEN. DHEPTUS CBA3U
aToMHBIX saep. CBs3p maccel UM 3Hepruu. Peakunum cuHTe3a u neneHus suaep. Mcerounuku
sHeprun CosHIA U 3BE3.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31yYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrhexTpsl U3y4E€HUS U MOTJIOMICHHUS.

2. CnekTpsl pa3JIMyYHbIX T'a30B.

3. CnekTp BomopoJa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuérumka HOHU3UPYIOMUX U3TyUYCHUMH.

6. Peructpaius uznydeHust NpUPOJIHBIX MUHEPAJIOB U IPOIYKTOB.



Jlabopamopnwvie padbomot u onvimel.

1. HalmoneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITy4EHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE JHEPIMM YacTHUIBl IO TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. H3mepeHue paaroakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOTYIb.

[ToBTOpUTENBEHO--0000IIAIONIMK ~ MOAY/Ib TpEAHAa3HAYeH Il CHCTEeMaTU3allud U
0000111eHUS] TPEIMETHOTO COICP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (pu3ukH, a Takxke ISl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00y4aroUIMXCsl, BHIOPABIIUX 3TOT y4eOHBINA PEIMET.

[Ipy wm3ydyeHMHM [aHHOTO MOJIYJs pEAIM3YIOTCS M CUCTEMAaTU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuyuBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX Pe3ylbTaTOB 00y4deHHs, (popMHUpYyeTcs eCTEeCTBEHHOHAyuyHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIIEOBAHMS SIBICHUM NPUPOABl U TEXHUKH,
OBJIQ/ICHUE YMEHHMSAMHU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
peliaTh 3a/1a4u, B TOM YHUCJIe KaYeCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep JAHHOTO pa3fielia peanusyercs 3a C4ET Toro,
YTO 00Yy4Yarouuecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN Paclio3HaBaTh U HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpY’Karolled MpUpoie U MOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBAHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAaydHBIE OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BaHUS PA3IWYHBIX HCTOYHUKOB JHEPIMM Ha OCHOBE
3aKOHa MPEBpAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKkn Ha ypoOBHE OCHOBHOTO o00Iero oOpa3oBaHMsl HaIpaBiIeHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.
B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUSA:
] TIposIBJICHWE MHTEpeca K MCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOHN (pu3mueckoi
HayKWU;
] IEHHOCTHOE OTHOIIEHUE K JTOCTHKCHUSIM POCCUUCKUX YUEHBIX--(DU3HKOB;
2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:
| TOTOBHOCTb K aKTMBHOMY Yy4YacTHIO B OOCYXKIEHUHM OOIIECTBEHHO 3HAUUMBIX U ITHYECKHX
mpo0JieM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKU;
] OCO3HAHHE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JEATEIIEHOCTH YIEHOTO;
3) acTeTHYECKOro BOCIIUTAHMS:
| BOCHIPHUSITUE ACTETUYECKUX KadecTB (U3MUECKON HayKu: €€ TapMOHHYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOT'0 MO3HAHMSA:
'] Ooco3HaHWE LIEHHOCTH (M3MYECKON HayKu Kak MOUIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIIEH COCTaBIAIONIEN KYJIbTYPHI;
| pa3BUTHE HAYYHOU TFOO03HATETFHOCTH, HHTEPECA K UCCIEA0BATEIHCKON IEATEIHHOCTH;
S) popmupoBaHMA KyJIbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIarONoJIyYus:
| oco3HaHMe LIEHHOCTH 0e30macHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MUDE,
BaXHOCTU TPaBHJI O€30I1aCHOTO MOBEACHMS Ha TPAHCIOPTE, HA JOPOrax, ¢ AJIEKTPUUYECKUM U
TEIUJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;
"] chopMHpPOBAaHHOCTh HaBBbIKA pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO K
IpaBa y Apyroro 4eiaoBeKa;
6) TPY10BOT0 BOCIIUTAHMS:
] aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEeMbH, 00pa3oBaTeIbHOMN
OpraHM3allfy, TOpoJa, Kpasi) TEXHOJIOTHIECKONH M COIMATLHOW HANPaBIEHHOCTH, TPEOYIONTUX B
TOM 4ucie U (U3HUECKUX 3HAHUM;
| HHTEpeC K MPaKTUYECKOMY H3yU4eHUIO0 Mpodeccuii, CBI3aHHbBIX ¢ GU3UKOM;
7) IKOJIOTHYECKOT0 BOCTIUTAHUS:
"] opueHTalMs Ha TNpUMEHeHWEe (HU3UYECKUX 3HAHUU IS pelieHus 3a7ad B 00JIacTH
OKpY’Karollen cpefbl, MIIAHUPOBAHUS TMOCTYNKOB U OLEHKH MX BO3MOXKHBIX MOCIEACTBUN s
OKpY>KaloIlen Cpelibl;
] 0cO3HaHME III0OATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHHUS;
8) aganTanuu Kk N3MEHSIIOIUMCS YCJIOBUSM CONMATBHOI U MPUPOIHOI cpeabl:
| moTpeOHOCTH BO B3aUMOJICHCTBUY MPH BBIMOJIHEHUH MCCIEAOBAHUN U IPOEKTOB (PU3MUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;
"] OBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEThHOCTh;
"] moTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIie (OPMYIUPOBATH UICH, TOHSITHS,
TUNOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSIX;
] oco3HaHue Ne(PUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00y1acT (DU3UKH;
| mIaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (DM3HUECKUX 3HAHUIA;



| cTpemileHHe aHAIM3UPOBaTh U BBIABIATH B3aUMOCBS3HM MPUPO/BI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

(] OLEHKa CBOMX JOEUCTBUM C YYETOM BIUSHMS Ha OKPYXKAIOUIYI Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbrate oOCBOGHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi y oOyudaromerocss OyayT chOpMHPOBaHBI MeTamnpeaMeTHbIe pe3yJabTaThl,
BKJIIOYAOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJbHbIE YUeOHBIC IEHCTBHSI, PETYISITUBHbBIC YHUBEPCAJIbHBIC YUeOHbIC 1EHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

Ba3oBble JJornueckue aeiicTBUA:

. BBISIBJISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUI);

. YCTaHABIIMBATh CYUIECTBEHHBIH MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS ISl 00001IeHUs 1
CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUYHUS B paccMaTpuUBaeMbIX (akTax, JaHHBIX U

H3.6J'IIOI[CHI/I$IX, OTHOCAIIIUXCA K (bHBI/I‘IeCKI/IM ABJICHUSM,
. BBISIBJISITH IIPUYUMHHO--CIICJCTBEHHBIE CBSA3M NpPU M3YyYCHUH (GU3NYECKUX SBICHUM U
IMponecCoB, ACJaTb BBIBOJALI C UCIIOJIb30BAHHUEM JCAYKTUBHBIX U HHAYKTUBHBIX YMOBaKHIOquHﬁ,
BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;
. CaMOCTOSATENILHO BBIOMpATh CIoco0 perieHus yueOHou ¢u3nueckoi 3amaun (CpaBHECHUE
HECKOJIbKUX BapHaHTOB pEILIEHUs, BbIOOp Haubosiee MOIXOIAUIEr0 ¢ Y4ETOM CaMOCTOSATEIbHO
BBI/IEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBarebCcKue 1eCTBUSA:

. HCII0JIb30BaTh BOMPOCHI KaK MCCIISI0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS;

. MPOBOANTH 1O CAMOCTOSITEIPHO COCTABIEHHOMY IIJIaHY OMBIT, HECIOXHBINA (DU3MUECKUIA
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeTOBAHUE (PUZUUECKOTO SIBIICHUS,

. OLICHWBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(POPMAIUIO, MOIYyYEHHYIO B XOJE
WCCJICTOBAHMSI MITH KCTICPUMEHTA;

. CaMOCTOSITEIILHO (POPMYIIUPOBATH OOOOIICHHS M BBIBOJIBI IT0 PE3yJbTaTaM IMPOBEIAESHHOTO
HAOJIIOIEHHUS, OIIBITA, UCCIIETOBAHM;

. MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIICe pa3BUTHE (PU3UYCCKUX IPOIECCOB, a TAKXKE

BBIABUT'aTb NPCAIIOJIONKCHUSA 06 HX PA3BUTHUHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmaunmeii:
. NPUMEHSTh DPA3IWYHblE METOMAbI, MHCTPYMEHTBI W 3alpochl NpU MOUCKE U OTOOpe
WH(OpPMAIIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3nUecKor 3a1auu;

. aHAJIM3UPOBaTh, CHUCTEMATH3MPOBATh M MHTEPIPETUPOBATh WHGOPMALMIO PA3TUUYHBIX
BUJIOB 1 ()OPM IPE/ICTABIICHNUS;
. CaMOCTOSITENIHO BBIOMpAaTh ONTHMAJbHYIO (hOpMy TMpeacTaBieHuss WHPOpMALUUA U

WUTIOCTPUPOBATH pellacMble 3a7a9i HECIIOKHBIMU CXEMaMH, JTHarpaMMaMu, WHOW rpadukoi u
UX KOMOMHAIASMU.
KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE JeliCTBHUS:



. B XOJIe¢ OOCYXIeHHs Y4eOHOro Marepuana, pe3yJbTaToB JAa0OpaTOpPHBIX paboT u
IPOCKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PeIlIeHUE 3a/1a4U U MOIep>KaHue OJIar0KeaTeTbHOCTH OOIICHHUS;

. CONOCTABIIATbH CBOU CYXKJEHHUS C CYXKICHUAMM JPYIrUX Y4YaCTHHUKOB JUajora,
OOHapYy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

. BBIPAKATh CBOIO TOUKY 3PEHHUsSI B YCTHBIX U IMCbMEHHBIX TEKCTAX;

. nyOJIMYHO  TPEACTaBIATh  PE3yAbTaTbl  BBINOJHEHHOTO  (PU3UYECKOTO  OIbITa

(3KCIIEpUMEHTA, UCCIIEIOBAHNUS, IPOCKTA);

. MOHUMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHAUBHIYaTbHON pabOThI IpH
peleHN KOHKPETHOM (hu3nyecKoi mpoOIeMsl;

. MPUHUMATh LEJIM COBMECTHOW JEATEIIbHOCTH, OpPraHU30BbIBATH JECUCTBHS 1O €€
JTOCTHIKEHUIO: PaCIpellessiTh POIH, 00CYKIaTh MPOIECCH U PE3yIbTaThl COBMECTHON padOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

J BBITIOJIHATh CBOIO YacTh pabOTHI, OCTHTas KAaueCTBEHHOTO pe3yyibTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMU WiICHAMU KOMaH/IbI;

J OIICHUBATh Ka4ueCTBO CBOETO BKJIaJia B OOIIMUIA MPOJYKT MO KPUTEPHSIM, CAMOCTOATEIHLHO
c(hopMyTUpPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmszauus:
. BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTyalMsX, TPEOYIOIINX JJIsl pelIeHUS
(bU3UYEeCKUX 3HAHUN;
. OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPHUHATHS pElIeHUN (MHIMBUIYaIbHOE,
MIPUHSATUE PELICHUS B TPYyNIE, IPUHIATUE PEIICHUI TPYIIION);
. CaMOCTOSITENTLHO COCTaBISITh AITOPUTM pEIICHUs (PU3NYECKOW 3aJauyd WM TUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpeiaraéMble BAPUAHTHI PEIICHUH;
. JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
. JaBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyIaraTh IiaH € N3MCHECHHUS,
. OOBSICHSITH TIPUYMHBI JTOCTHKEHUS (HEJOCTUKECHHSI) PE3yIbTaTOB JEATEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;
. BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCIIE B XOJ| BBINOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHUS HJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;
. OLICHUBATh COOTBETCTBUE PE3y/bTaTa LEIH U YCIOBUSIM;
. CTaBUTH ce0sl HA MECTO JPYroro 4ejioBeKa B XOJE CIOpa MM AUCKYCCHM Ha HAy4HYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
. MpHU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemeHuu (U3HYECKUX 3a7ad WIH B
YTBEP)KICHHUSX Ha HAyYHBIE TEMBI M TAKOE XK€ MPaBo APYTroro.

INPEJIMETHBIE PE3YJIBTATbBI



K xoHny oOyueHust B 7 Kjacce IpeIMETHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:
. UCTOJb30BAaTh TMOHATHA: (U3WYECKHMEe MW XUMHYECKHE SBJICHMSA, HaONII0JIeHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAMHUIIB (PU3UYECKUX BEIMYHH, aTOM, MOJIEKYJa, arperaTHble
COCTOAHHUS BemlecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBUKCHHE
(paBHOMEpPHOE, HEpPAaBHOMEPHOE, MPSAMOJUHEIHOE), TPACKTOpPHUs, PABHOACHCTBYIOIIAs CHIIA,
nedopmanus (ynpyras, niaacTu4eckas), HeBeCOMOCTb, COOOIIAIONTNECS COCY/IbI;
. pasnuyath siBieHUs (IudQy3us, TEIIOBOE TBUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JBUKEHHUE, MHEPILMsI, B3aUMOJEHCTBUE TEN, PABHOBECHUE TBEPIBIX
TEJ C 3aKpEIUIEHHON OCBhIO BpALIECHMs, Mepeaayda JaBICHUs TBEPIbIMHU TEJIaMH, KUAKOCTIMHU U
ra3amMM, aTMOC(epHOE HaBJICHHE, IUIaBaHUE TeJ, MPEBpAILEHUs MEXaHWYECKOW 3HEpPruu) Io
ONMCAHHUIO HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX IJaHHOE
busnuecKoe SIBICHUE;
. pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOLIEM MHpE, B
TOM 4HcClie (PU3UYECKHE SIBICHUS B MPUPOJIC: TPUMEPHI ABIKEHHSI C Pa3TUUYHBIMUA CKOPOCTSIMU B
JKUBOM U HEXUBOW IPUPOJE, ACUCTBUE CUJIBl TPEHUS B IPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOTrO JaBJIECHUs HA JKUBOM OpraHu3M, IUIaBaHUE PbIO, ppIYard B Tele 4YeOBEKa, IpU
9TOM NEPEBOJUTh IMPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIJCNATh CYLIECTBEHHBIE CBOMCTBA
(mpu3HaKy) PU3UYECKHX SIBICHUMH;
. OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3UYECKUE SIBICHUS, UCTIONb3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTD,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC TEJla, CUJIa TPEHUs, AaBleHUE (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKMBAIOLIAs CHJIa, MEXaHW4ecKas paboTa, MOLIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI,
KO3(QULMEHT MONE3HOr0 IEHCTBHUSI MEXAHW3MOB, KMHETHYECKas U MOTEHLUAJIbHAs 3HEPrus),
P OINUCAHUM TPABMWIIBHO TPAKTOBaTh (DU3MYECKHI CMBICH HCIONb3YEeMBIX BEJIHYUH, HX
0003HAUCHHSI U €UHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYIIbBI, CBSA3BIBAIOIINE JAHHYIO
(GU3MYecKyr0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH IpaMKU U3yYEHHBIX 3aBHCHUMOCTEH
(U3NYECKNX BEJINYUH;
. XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys MpaBUiIa
CJIOKEHMSI CHJI (BJIOJIb OJJHOM MpsIMOIT), 3aKoH I'yka, 3axkoH [lackains, 3akoH Apxumena, npaBuio
paBHOBecHs pbruara (0J10Ka), «30J0TO€ MPaBHIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEpruH, MpH JTOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTEMAaTHYECKOE BBIPAKECHHUE;
. OOBSICHATH (hU3UYECKHE SBJICHHS, IPOLIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TNPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO--CIECICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYEeCKHUX IIAroB ¢ ONMOpoi Ha 1-2 M3y4eHHBIX CBOICTBA
¢u3nUecKux SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;
. pemarh pacdy€THeIe 3amadyd B 1-2 JACHCTBUA, HMCHONB3Ys 3aKOHBI W (OPMYJIBI,
CBSI3bIBAIOIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJauyd 3alHChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEJIWYMHBI B (OPMYNBI U IPOBOJUTH PACUETHI,
HaXOJUTh CIIPAaBOYHbIE JaHHbIC, HEOOXOAUMBIE Il PELICHU 3a]ja4, OLICHUBATh PEATUCTUYHOCTD
NOJY4eHHOM (hrU3UUYeCcKON BEIIMUMHBI,
. pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIM (PU3HMUECKUX METOJIOB,
B OIMCAHUU HCCIIEIOBAaHUS BBIACIATH NPOBEPSAEMOE MPEAIIONIOKEHNE (TUIIOTE3Y), pa3inyaTh U
UHTEPIPETHPOBATH MOJTYYCHHBIH Pe3y/IbTaT, HAXOAUTh OUIMOKU B XOJI€ ONBITA, JIeNaTh BBHIBOJIBI
II0 €r0 pe3yJIbTaTaMm;



. MPOBOAUTH OMBITHI 1O HAOMIOAECHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX CBOICTB
Ten: GOopMYIUPOBATH MPOBEPSIEMbIE MPEANOIOKEHHsI, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aMMCHIBATH XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

. BBHITIONTHATE TMPSMBIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHUIIBI H
TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBLIX MPUOOPOB, 3aNUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOW MOTPEIIHOCTH U3MEPEHUN;

o MPOBOJIUTH KCCIICIOBAHNE 3aBUCHMOCTH OJHOW (PU3MUYECKOW BEJIMYMHBI OT JIPYroM ¢
HCIIOJIb30BAHUEM MPSIMBIX W3MEPEHHUM (3aBUCUMOCTU MYTH PAaBHOMEPHO ABUXKYILIETOCS Teja OT
BPEMEHM [BIKEHHS Tella, CUJIbl TPEHHs CKOJBXKEHHMs OT Beca Teja, KauecTBa o0paboTKu
MIOBEPXHOCTEN TEJI M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAJNA CONPUKOCHOBEHHMS TEJ, CHUJIBI
YIPYTrOCTH OT YIUIMHEHUS MPYXKHUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpy:KEHHOW YacTH
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUN IUIaBaHMs TEN, YCIOBHI paBHOBECHs phlyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOIO HCCIEJOBaHMsI, COOMpAaTh YCTAHOBKY M BBIMOJIHATH
U3MEpPEHUs, CIeAys MPEeAoKEHHOMY IUTaHy, (UKCUPOBATh PE3YNbTAaThl MOTYyYCHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJE MPEAJIOKEHHBIX TaOMUI[ U TpaduKOB, IeNaTh
BBIBOJIBI 11O pPE3YyJIbTaTaM UCCIEAOBAHUS;

. MPOBOAUTh KOCBEHHbIE M3MEpPEeHHs] (UINYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOTO TENA, CHUJIA TPEHUS CKOJIBKEHUsS, JABJICHUE BO3/yXa, BBITAIKMBAIOIIAS
CWJIa, JACWCTBYIOIIAs Ha MOTPYKEHHOE B JKHUIKOCTH TeNO, KOA((UIMEHT MOJIE3HOTO NEHCTBUS
MPOCTHIX MEXAHU3MOB), CIEAys MPEAJIOKEHHON WHCTPYKIUHU: MPU BBINOJHEHUH H3MEPEHUN
coOupaTh SKCIIEPUMEHTATLHYIO YCTAHOBKY U BHIYHUCIISTH 3HAYCHHE NCKOMOW BETTUYHHEI;

. coOmoaTh TpaBuja TEXHUKH Oe3omacHOCTH TIpH  paboTe ¢ 1abopaTopHBIM
000opyI0BaHUEM;
. YKa3blBaTh TIPUHIMIBI JCWCTBUS TNPHOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBMXKHBIM H
HETOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;

. XapaKTepu30BaTh MPUHIHUIIEI IEHCTBUA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C ONopod Ha HX omnucaHus (B TOM 4YHCIE: MOAUIMIHUKH, YCTPOHMCTBO BOJOMPOBOJA,
TUAPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), UCIHOJb3Ys
3HaHUS O CBOWCTBaxX (U3MUECKUX SBICHUH M HeoOXoAuWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

. IPUBOAUTH IpPHUMEPHl (HAXOOUTh HMH(GOpPMALMIO O NpUMEpax) MNPaKTHYECKOro
UCIOJIb30BaHus (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU Ul oOecriedyeHus: Oe30I1acCHOCTH
npu oOpamieHuu C NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpee;

. OCYLIECTBIIATH OTOOP MCTOYHMKOB HH(popManuu B VHTepHETE B COOTBETCTBHU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAaHUM M IMYyTEM CpaBHEHUs
pa3MYHBIX MCTOYHUKOB BBIIEIATH MH(DOPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM HIIU
MOYET OBITh HEJOCTOBEPHOM;

. MCIOJIb30BATh PU BBHIMOJHEHUH YYEOHBIX 33JaHUN HAy4HO--TIONMYJSIPHYIO JUTEpaTypy
(U3M4EeCKOro CcoJepXaHMs, CIPaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;



. CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HUCTOYHUKOB MH(pOpManuu (HU3MUECKOTO COJIEpKaHus, B TOM YHUCIE MyOJUYHO JeNaTh KpaTKue
cooOmIeHnss O pe3yibTaTaXx IMPOEKTOB MM YYEOHBIX MCCIIEOBAaHUHM, NMPU STOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBINH MOHATUHHBINA ammapaT Kypca (PU3HMKH, COMPOBOXAATh BHICTYIICHHE
MpE3EHTALNEH;

. MPU BBIMOJIHEHUH Y4YeOHBIX MPOEKTOB U HCCIEIOBaHHUI pacrpenensiTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBUM C TIIOCTaBICHHBIMH 3a/ladyaMH, CJEIUTh 3a BBIMNOJHEHHEM IJIaHa
NEeICTBUI, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAUBATh
KOMMYHUKATHBHOC B33.HMOI[€I>1CTBH€, YUUThIBasA MHCHHUC OKPYXKAIOMIUX.

K konmy oOyuenus B 8 kiacce npeMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIIMXCSI YMECHHM:

. MCIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOP(HBIE Tesa, HACHIIICHHBIN
U HEHACBHIIICHHBIN Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIIOBON
JBUTaTelb, JJIEMEHTAPHBINM JJICKTPUYECKUN 3apsill, JJIEKTPUYECKOE II0J€, INPOBOAHUKH H
AUDJICKTPHUKH, MIOCTOSIHHBIN BHGKTpI/I‘-IGCKI/Iﬁ TOK, MAarHuTHOE€ II10JIC,

. pa3nuyath sBIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Teronepeaada, TEIIOBOe
paBHOBECHE, CMauyuBaHUE, KaNWUISIPHBIE SBJICHUS, MCIApeHHe, KOHJIEHCAllMs, IUIaBlICHUE,
KpucTaJn3anus (OTBEpJeBaHUE), KUIMEHUE, Terulonepenaya (TerIonpoBOIHOCTb, KOHBEKIINS,
U3IIy4€HHE), SJEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3aps0B, ACHCTBUS 3JIEKTPUUYECKOTO TOKa,
KOPOTKOC 3aMbIKaHHUC, BBaHMO,Z[efICTBI/Ie MarHuToB, ,Z[GﬁCTBHG MAarauMTHOI'O IOJid Ha TPOBOAHHUK C
TOKOM, 3JIEKTPOMAarHMTHas MHIAYKIMS) 110 ONMCAHHUIO MX XAapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

. pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UYECKUX SBICHUH B OKpYXKAIOLIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBICHHUS B TPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KalWJUISIPHBIE
SIBJICHUS. B MPUPOAE, KPUCTAUIBI B mpupone, uznydeHue CoJiHLA, 3amMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHES, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, 3IEKTPUUECTBO >KMBBIX OPraHU3MOB, MarHUTHOE mojie 3eMiH, Apeld MomrocoB,
pOJIb MarHUTHOTO MOJS JUIsl KU3HM Ha 3emiie, TOJSpPHOE CHUSHHE, NPU ATOM MEPEBOAUTH
NPaKTUYECKYIO 3a7jauy B y4eOHYIO, BBIJICNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHUI;

. ONMCHIBATh M3yYEHHBIE CBOMICTBa Tel U (PU3MUECKHE SBICHUS, UCIONb3Yysd (DHU3HMUECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTD
BEleCTBa, YJelbHas TEIUIoTa IUIABJICHUS, YyHAeJIbHAas TEIUloTa NapooOpa3oBaHMs, YAelbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT TMONe3HOr0 MAEWCTBUS TEIUIOBOW MAIlMHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTb BO3/yXa, OJJICKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HanpsDKEHUE, COMPOTHUBICHUE MPOBOJHUKA, YJEIbHOE CONPOTHBIEHHE BellecTBa, pabora U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHILHO TPAKTOBATH (PU3UYECKUN CMBICI
HCIIOJIb3YEMBIX BETMYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYI0 BEIMYUHY C JIPYTMMHU BEIWYMHAMHU, CTPOUTH Tpaduxu
N3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCIIMYHNH,

. XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SBICHUS W TPOLECCHI, HCIONb3Ys
OCHOBHBIC ITOJIOXKCHUA MOHGKy.HHpHO—-KI/IHGTI/I‘IGCKOﬁ TCOpHUU CTPOCHUA BCHICCTBA, MPHUHIHUIL
CYNEpHO3MIMU TOJIEW (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpAaHEHUA 3apsna, 3akoH Oma st
y4dacTka 1enu, 3akoH Jxoyns—JIenia, 3aKoH COXpaHeHUsI SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMATUIECKOE BHIPAKCHIE;



. OOBSICHATH (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUYUHHO-CIIECICTBEHHBIE CBA3H, CTPOUTH
o0BbsicHeHHEe M3 1-2 JIOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UUECKUX
SBIICHUH, (PU3NUECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

. pemarh pacdy€THhIE 3amadyd B 2-3 ACHCTBUA, HCIHOJB3Ys 3aKOHBI W (OPMYJIBI,
CBSI3bIBAaIOIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJauyd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBIABJIATH HEIOCTATOK JAHHBIX AJIS PEIICHUs 3aJayM, BbIOMpPATh 3aKOHBI U
(GopMmynbl, HeOOXOoAUMBIE ISl €€ pelleHHs], IPOBOAUTH Pacdy€Thl M CPABHUBAThH IOJIyYEHHOE
3HaYeHHne (PU3NIECKOI BETMUUHBI C U3BECTHBIMU IaHHBIMU;

. pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOIIM (PU3HMUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHMS, BBIICISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPABWJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOIBI;

. IIPOBOJIUTH OMBITHI 10 HAOJIIOJCHUIO (PU3MUECKUX ABJICHUN MM (PU3HMUECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBICHUSA, 3aBHCHUMOCTb JaBIEHUs BO3/yXa OT €ro o0bEMa, TeMIepaTypshl,
CKOPOCTH IIpoLlecca OCTBIBAHWS M HArpeBaHUs IIPU H3JIyYEHUH OT LBETa H3IIy4arollen
(morsyomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHMsl BOJBl OT TEMIIEPATypbl KUAKOCTH U
wiomaan €€ IMOBEPXHOCTH, 3JEKTPHU3alMUs TEl U B3aUMOACUCTBHUE DJIEKTPUUECKHUX 3apsOB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaJM3allisl MArHUTHBIX TIOJE€W ITOCTOSHHBIX
MarHuTOB, JIEHCTBUS MATHUTHOTO IIOJS HA IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,
CBOWCTBA  DJICKTPOJBUTATENS  IMOCTOSIHHOTO  TOKa):  (OpMYJIHpOBAaTh  HpOBEpsSEMbIe
NPENOI0XKEHUsI, COOMPAaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO O0OpYIOBAaHHUS, OMHCHIBATH XOJ
OTIbITa U POPMYJIUPOBATH BHIBOJIBI;

. BBITIOJHATh IPSAMBIE M3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHOW BJIAKHOCTH BO3AYX4,
CHJIBl TOKA, HAIIPSDKEHHS ¢ MCIOJb30BAaHMEM AHAJIOIOBBIX NMPHOOPOB M JATUYUKOB (PU3MUECKUX
BEJINYMH, CPAaBHUBATh PE3YJIbTATHI H3MEPEHUH C yUETOM 3aaHHOM aOCOIIOTHOM MOTrPEUIHOCTH;

. MPOBOJUTH MCCIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT IPYrou ¢
HCIIOJB30BAHUEM TPAMBIX H3MEPEHUH (3aBUCHMOCTH COIPOTUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU IONEPEYHOI0 CEUYEHUs U YAEIBHOIO CONPOTHUBIIEHUS BELECTBA IIPOBOJHMKA,
CWJIBI TOKA, HWAYIIETO0 4Yepe3 IPOBOJHHUK, OT HANpSHKEHUS Ha IPOBOAHMKE, HMCCIEIOBAHUE
IIOCIIEAOBATENBHOIO W MApaUIeIbHOIO  COCIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHUEe, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHMsI, CIEAys MPEI0)KEHHOMY IUIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHMOCTH B BHUAE TaONWIl U TpaduKOB, NeNaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

. IIPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3NYECKUX BeIMUYUH (yAeIbHAas TEMI0EMKOCTh
BEIIIECTBA, COMNPOTHUBICHHE IMPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPHUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs], COOMPATh HKCHEPUMEHTAIbHYI YCTAHOBKY, CIEAYs MpPEI0KEHHOU
WHCTPYKLUH, ¥ BBIYUCIIATH 3HAYCHUE BEJIUYHHBI;

. coOmogaTh TpaBWia TEXHUKA Oe30macHoCTH npu  pabore ¢ mabopaTOpPHBIM
o0opynoBaHueM;
. XapaKTepu30BaTh MPUHIHUIIEI IEHCTBUA U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB

C OMOpOi Ha MX omMucaHHWs (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUHUK AIIEKTPUUECKOW SHEPTHH, JIEKTPOOCBETHTEIbHbIC
npuOOpBI, HarpeBaTENIbHBIC 3JIEKTPONPHOOPH (IIPUMEPHI), HICKTPUUECKUE NPETOXPAHUTEINH,
JIEKTPOMArHuT, JJIEKTPOJBUTaTelIb IOCTOSHHOTO TOKA), HCIONB3ys 3HAHHA O CBOMCTBAax
¢u3nUecKux sBICHUH U HEOOXOIUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;



. pacmo3HaBaTh MNPOCThIE TEXHWYECKHE YCTPOWCTBA W HM3MEPHUTENBHBIC IPHUOOPHI IO
CXeMaM W CXEMAaTHYHBIM pHUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, MCHXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CTrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX IIeTel C TOCIEeNOBATEIbHBIM U MapajulebHBIM COCIUHEHHUEM 3JEMEHTOB,
pasnnyasi ycIoBHBIE 0003HAUCHHS HJIEMEHTOB 3JICKTPHUYECKHX LIETeH;

. OPUBOIUTE HpUMEpHl  (HaXOAWTh HMHGOPMAIMIO O MpUMepax) MPaKTHIECKOro
UCTIONIB30BaHUS (PM3MUYECKUX 3HAHUI B MOBCETHEBHOW XHM3HU ISl oOecreueHHus Oe30MacHOCTH
npu oOpamieHnu ¢ NpHOOpaMH M TEXHHYECKHMH YCTPOMCTBAMM, COXPAaHEHHS 370POBBS U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpee;

. OCYIIECTBIATH MOUCK MH(MOpMAIK (HU3NYecKoro coaepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHMM W TNyTéM CpaBHEHHMS JONOJHHUTEIBHBIX HCTOYHUKOB  BBIIEIATH
UH(OPMALINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;

. UCTIONIF30BATh TP BBHIMOJHEHUHN YYEOHBIX 3aJaHUNl HAyYHO--TIOMYISAPHYIO JUTEPATyPy
¢Gu3HYecKoro coaep)kaHus, CHPAaBOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHET, BiIaaeTh
npuéMaMi KOHCIIEKTHPOBAaHMS TEKCTa, NpeoOpa3oBaHMs HHGOpMAIUMU W3 OJHON 3HAKOBOH
CHCTEMBI B IPYTYIO;

. co3llaBaTh COOCTBEHHBIC THCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YUCIE MyOIUIHO
NPEACTaBIATh PE3YyJbTaThl MPOCKTHOM MM HCCIEAOBATENBCKOW AEATEIBHOCTH, MPU 3TOM
TPaMOTHO HCIIOJIB30BaTh HM3YYEHHBIH MOHATHHHBINA ammapar Kypca (HU3UKH, CONPOBOXIATh
BBICTYIUICHHE TIPE3CHTAINECH;

. IpPU BBINIOJHEHUH YYEOHBIX NPOCKTOB U HCCIEAOBAHUM (HU3UUECKUX IPOLIECCOB
pactpenemsTe 003aHHOCTH B TPYIINE B COOTBETCTBHH C ITOCTABICHHBIMHU 3a/jaduaMH, CICANUTH 32
BBITIOJIHEHUEM IIIaHA JIEHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH
BKJIaJl B JICATEIBHOCTh T'PYMIbI, BHICTpPAUBAaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTbH pa3pemarb KOH(IUKTHL.

K xoniy o0y4enus B 9 kjiacce mpeMeTHBIC Pe3yJIbTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTD y 00yYAIOIINUXCSI YMEHHU:

. UCTOJB30BAaTh TOHATHUA: CHCTEMa OTCcY€éTa, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JBMXKEHHUs, Nedopmanus (ympyras, IUIacTHUEcKas), TpeHHe,
[IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO Tea, paBHOBECHE, MEXaHHMYECKHE KOJICOAHHS U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, IEKTPOMArHUTHBIC BOJIHBI, HIKaja 3JEKTPOMAarHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPBl UCITYCKAaHHs U TMOTJIOIIEHUS, albda-, OeTa- u
ramMMa-Hu3JIy49eHUs], U30TOIbI, SAepHAs YHEPreTHKA,;

. pa3nuuaTh SIBICHHS (paBHOMEPHOE M HEpaBHOMEpPHOE NPSMOJIMHEHHOE BIKCHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE [BIDKCHHE, CBOOOJHOE TMafeHHE TeJ, pPaBHOMEpPHOE
JIBIDKCHHE TI0 OKPY)KHOCTH, B3aMMOJCHCTBHE TeEJI, PEaKTHBHOE MIBIKCHHE, KojebaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaKeHHE 3BYyKa, MNPSMOJMHEWHOE paclpoCTpaHEHHe, OTPaKEHHWE U MpPEJIOMIICHHE CBETa,
[IOJTHOE BHYTPEHHEE OTpaK€HHE CBETa, Pa3JIOKEHHE OEJoro CBeTa B CIEKTP U CIIOKEHHE
CIIEKTPAJbHBIX IBETOB, ANCIEPCHS CBETA, C€CTECTBEHHAs PaJUOAKTHBHOCTH, BO3HHKHOBECHHE
JIMHEMYaTOro CIHEKTpa HW3JIYyYEHHUs]) MO ONHCAHUIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

. pacro3HaBaTh IPOSBICHUE M3YUYEHHBIX (PM3NYECKHUX SBICHHHA B OKpYXKamolemM Mupe (B
TOM 4Hciie (pU3HUECKue SIBICHUS B IPUPO/IE: TPUIIMBBI M OTJIMBBI, ABMKeHHUE MaHeT CoHeuHOM



CHCTEMBI, PEAKTUBHOE JIBUKECHUE KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 5XO, LBETAa TeJ, ONTHYECKHE SBICHUS B
npupoje, OuoJIOTHYEeCKOe JeWCTBUE BHJIUMOIO, YIbTPa(HOIETOBOIO M PEHTICHOBCKOTO
U3IY4EeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydyd, pPaTUOAKTUBHOE
U3Iy4eHUE NPUPOJHBIX MUHEPAIOB, ACHUCTBUE PAAMOAKTHUBHBIX M3JIyYCHUH Ha OpraHu3M
YeJoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUe€OHYIO, BBIIEIATh CYIIECTBCHHbIE
CBOICTBa (MpU3HAKK) PUINIECCKUX SIBICHUM;

. OIUCBIBATh M3YUYECHHBIE CBOWCTBA T€l U (PU3UYECKUE SIBICHUS, UCHONb3Yys (U3NYECKHE
BEJIMYMHBI (CPE/IHASA U MTHOBEHHAsl CKOPOCTh Tella IPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMs, CHJIAa YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMAaJeHHs, BEC Tella, MMITYJIbC Telld, MMITYJIbC CHIIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, NMOTCHLHUAIbHAS SHEPrUs TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPrHUsl CXKATOM NPYKUHBI, KHHETHUYECKas 3HEPrus, MOJHas MeXaHWdecKas
SHEprus, Mepuox M 4YacToTa KoieOaHWi, AJMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, IOKa3aTelb IPEIOMIIEHHsI CPelpl), NPU ONMCAHUM IPABUIBHO TPAKTOBATH
(Gu3nUeCKUil CMBICII UCTIOIB3YEMBIX BEJIWYHH, 0003HAUCHHS U €IMHUIBI (PU3UYECKUX BEIUYHH,
HaXoAUTh (OPMYIIbI, CBS3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIIMYMHY C JAPYITMMHU BEIHMYUHAMH,
CTPOUTH I'paMKU U3YYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEITHYUH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJIECHUS U IPOLECCHl, UCIOIb3Yysd 3aKOH
COXPaHEHMsI SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMS, HNPUHLMII CYNEPHO3ULUN CUJI, IPUHIMII
OTHOCUTENBHOCTH [anunes, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHHS MMIIYJbCa, 3aKOHBI
OTPaXKEHUsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOIO M MAacCOBOIO YHCEN NpHU
ANIEPHBIX peaKUUsaX, IPU ATOM J1aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €r0
MaTeMaTHYeCKOE BbIPAXKECHUE;

. OOBSICHATH (PU3NUECKUE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

. pemarb pacuy€THbIC 3a/1aud (ONMHUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIOJIb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H
3allUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLIUE WM M30BITOUYHBIE JaHHBIE, BHIOUPATH
3aKOHBl M (OpPMyJIbl, HEOOXOAUMBIE JJsl pEIIEHUs, IMPOBOAUTh pacu€Tbl M OLEHHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYEHUS (PU3UUECKON BETUYHHBI;

. pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOIIM (PU3HMUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHMS, BBIIEISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHNUBATH
IPaBUIBHOCTh MOPSiAKA IPOBEIEHUS HCCIEAOBAaHUs, JelaTh BbIBOABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIIOAEHUIN U OIBITOB;

. IIPOBOJIUTH OMBITHI [10 HAOJIIOJCHUIO (PU3NUECKUX ABJICHUN MM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHAa COXPAHEHHUS SHEPIuH, 3aBHCHUMOCTb IEpHOa
KOJIEOAHUH TPY>KUHHOTO MAaATHUKA OT MAcChl Ipy3a U ®KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJbIX KoJIeOaHUil, MPsIMOIMHEIHOE pacpOCTPaHEHUE CBETA, pasIoKeHHe Oenoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)K€HUs B INIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMera B coOuparolei JIMH3e, HaOIr0IeHUE CIUIOMIHBIX U JIMHEHUYAThIX CIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONHCHIBATh X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIHUPOBATH BHIBOJIBI;



. NPOBOANUTH IPH HEOOXOANMOCTH CEpHIO MPSIMBIX H3MEPEHHH, ONpenensis cpeaHee
3HAUYCHHUE U3MEPIEMON BeTUIHHBI ((POKYCHOE PACCTOSIHHE COOMPAFOIICH JTUH3BI), 000CHOBHIBATH
BBIOOp crioco6a u3MepeHus (M3MEPUTEIBLHOTO Mprodopa);

. MPOBOJUTH HCCIENIOBAaHME 3aBHUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUH (3aBUCHMOCTh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHH 0e3
HAyYaJIbHOM CKOPOCTH, TMepHoAa KojeOaHHM MaTeMaTH4ecKoro MasTHHKA OT JJIMHBI HUTH,
3aBUCHMOCTH yTJIa OTPAKCHHS CBETA OT yIJla MaJCHUS U YIila IMPEIOMJICHUS OT yria HNaJeHHs):
IUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENIEHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YIbTaThI
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TAOIHIl M rpadUKOB, AeiIaTh BBHIBOJBI
10 pe3yNbTaTaM UCCIICI0BaHUS;

. NPOBOANTh KOCBEHHBIE W3MEPEHUS (U3MUECKHX BENWYMH (CPemHssl CKOpPOCTh U
YCKOpEHHE TeJda MpHU pPABHOYCKOPEHHOM JIBWKCHHMH, YCKOpEHHE CBOOOJHOTO TaJeHUs,
KECTKOCTH MPYKUHBI, KO3QOUIIMEHT TPEHHsI CKOJIBKEHHS, MEXaHNUecKas paboTa M MOIIHOCTb,
9acTOTa W MEPHOJ KOJeOaHH MaTeMaTH4ecKOro M MPY)KWHHOTO MAasTHUKOB, ONTHYECKAsi CHJIA
coOuparonieid  JUH3bL, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEpPEHHs, CcoOUpaThb
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS, CIeLysl IPEITI0KESHHON HHCTPYKIIUH,
BBIYHCIIATH 3HAUCHHUE BEJIMYMHBI M aHATU3UPOBATH TTOJyYCHHBIE PE3YJIbTATHI C YIETOM 3a1aHHOMN
MOTPEIIHOCTH U3MEPEHU;

. coOmogaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ mabopaTOpPHBIM
o0opynoBaHueM;
. pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (DU3NYECKUX MOJENCH: MaTepuanbHas TOUKa,

abCoOTHO TBEPIOE TEJIO, TOUCUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, JIaHEeTapHask MOJIeNb
aToOMa, HyKJIOHHasi MOJIEJIb aTOMHOI'O S/pa;

. XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOpOM Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, NAaTUMKHU IOJIOXKEHMS, PACCTOSIHUS U
YCKOPEHHUs, paKera, 53XO0JIOT, OYKH, IepucKom, (oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JIO3MMETP, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAaX (PU3UUECKHX
SBJICHUH 1 HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

. HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbBIE PUCYHKH H3YYEHHBIX TEXHMUYECKHUX YCTPOICTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJIOTMYECKUX MPOIECCOB TPU PEUICHUH Y4eOHO--
NPaKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBbI ISl IIOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKalie U
coOuparoiei JTMH3E;

. IPUBOAUTH IpPHUMEPHl (HAXOOUTh HMH(GOpPMALMIO O NpUMEpax) MNPaKTHYECKOro
UCIOJIb30BaHus (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU Ul oOecriedyeHus: Oe30I1acCHOCTH
npu oOpamieHuu C NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpee;

. OCYLIECTBIATh MOUCK HHpopMauuu (GuU3N4eckoro coaepxaHuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYSd  TIOMCKOBBIM  3alpoc, HAXOAUTh IYTH  ONpPEACTICHHS
JIOCTOBEPHOCTH MOJY4EHHOM MH(pOpMAlMK HA OCHOBE MMEIOIINXCS 3HAHUM U JTOTMOJHUTEIIBHBIX
HCTOYHUKOB;

. MCIOJIb30BATh PU BBHIMOJHEHUH YYEOHBIX 33JaHUN HAy4HO--TIONMYJSIPHYIO JUTEpaTypy
(U3M4EeCKOro CcoJepXaHMs, CIPaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;



. CO03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJIEp)KaHUs, MYyOJUYHO MPEACTaBIATh PE3yJIbTaThl
HpO@KTHOﬁ NN HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIOJb30BATH
U3yYCHHBIN MOHATUHHBIN amnmapar u3y4aeMoro pasjena (GU3UKd U COMPOBOXKIATH BHICTYIIJICHHUE
MIPE3CHTANNEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (uudpoBbIe)
Kourpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3znen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOIIEro MUPa

b K
1.1 ®du3uKa - HayKa 0 IPUPOJIe 2 0 0 nomorexa LO
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETUYNHEI 2 0 2 bubmmorera [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E 7| 2 2
3 CTECTBEHHOHAYYHBIN METO/l ITO3HAHUS 0 hitps.//m.cdsoo.ru/7f416194
Uroro mo pazaeny 6

Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BelleCTBA

bu6mmoreka [IOK
2.1 C 1 0 0
TPOCHHE Betiectsa htps:/m.edsoo.ru/7f416194
29 JBH>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 0 | bubnnorexa [JOK
’ BEILECTBa https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbl€ COCTOSIHHS BEIIECTBA 2 0 0 nomorexa L
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHne U B3auMo/IeiicTBHE TeJl
bu6 OK
3.1 MexaHU4eCKO€E IBUKEHUE 3 0 0 nosmorexa I1

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

3.2 Nuepuusi, Macca, MIIOTHOCTh 4 0 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cumna. Bune! cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 0 bubmmoreka [JOK
' TeJaMHU, KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBICHHE KHAKOCTH > 0 https:/m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe naserme 6 0 https:/m.edsoo.ru/7f416194
44 JlelficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgen S. PaboTa 1 MOIIIHOCTB. JHeEpPIUs
bubmuoreka [JOK
.1 P 1
> a60Ta u MOIIHOCTE 3 https:/m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Tpoctbie MexaHH3MEI > ! https:/m.edsoo.ru/7f416194
5.3 MexaHnnueckasi SHeprus 4 1 buommorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 14




8 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM uudpoBLIe
Ne n/m P Koutpoabubie IIpakTunyeckue (mupp )
NporpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszneda 1. TemioBbie ABJICHUSA
. bubmunoreka [JOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 hitps-//m.cdsoo.ru/ 74181 ce
b K
1.2 TenoBsie porecchl 21 1 5 nosmorexa LO
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsKEHHBIE Tella 7 0 | bubmmoreka [JOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmuoreka [JOK
2.2 IT I % 20 1 7
OCTOAHHBIH SCKTPHACCIUH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIE ABICHUS 6 1 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHAsI UHIYKIUS 4 0 0 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 14.5




9 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumMeHoBaHue pa3aeyioB H TeM (mudposbie)
Ne n/m P Koutpoabubie IIpakTunyeckue p
NporpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannuyeckue siBJIeHUSA
L1 MexaHn4eCcKOe JIBMKCHUE U CIIOCOOKI €TI0 10 0 | Bbu6nuoreka [JOK
' ONHUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3 10 0 3
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznea 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
bu6nmuoreka [JOK
2.1 Mexaandeckne Kojaeoa 7 0 3
RARIHCCRIC KOACOAHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Paznen 3. DiieKTpOMarHuTHOE 10JIe M 3J1eKTPOMArHUTHBIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 0 ) bubmmoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paclpoCTPAHEHUSI CBETA 6 0 2 bubmmoreka [JOK




https://m.edsoo.ru/7f41a4a6

4.2 JInH3BI 1 oNTHYECKHE TPHUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
.1 41 4 1
5 CIyCKaHHUE U MOTJIOIIEHHE CBETa ATOMOM hitps-//m.cdsoo.ru/74 1ada6
bu6mmoreka [IOK
2 1
> Crpoeiue aToMHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
>3 FICPHRIC peakitin https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Paznen 6. [loBTOpHUTEIHHO-00001AIOIIHIT MOAYIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnumoreka [IOK
' Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27










YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka, 7 knacc/ [epoimkua A.B., O01ecTBO ¢ OrpaHUYeHHOMI
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiecTBo «M3aaTenbcTBO
«IIpocsemieHue»

» ®usuka, 8 knace/ [lepsimkun A.B., O011ecTBO ¢ OrpaHuYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxnimonepHoe o61miecTBo «M3maTenscTBo
«IIpocBenienue»

» Gusnka, 9 knacc/ [lepeimikun A.B., I'yrauk E.M., OO011ecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBoO

«IIpocsemieHue»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

1.Mapon A.E. ®usuka. J[nmakTnaeckne MaTepraibl. 7 KJace : yaeOHo-
meTtoaudeckoe rmocodue / A. E.

Mapomn, E. A. Mapon,-.M:/Ipoda, 2014

2.Mapon A.E.®usuka. 7 Kj1acc: caMOCTOSITeNIbHbIE U KOHTPOJIbHBIE pabOTHI K
yueoHuky A.B.Ileprimkuna / A. E. Mapon, E. A. Mapon .-M.:[Ipoda

3.Mapon A.E.®u3uka. COOpHUK BONPOCOB M 3a7a4. 7 Kiacc: yueOHoe nocodue./
A. E. Mapomn, E. A. Mapos, C. B. [To3otickuii- M.: [Ipoda,2016

4.Dunonosny H.B. ®usuka,7 kimacc. Meroguueckoe nocodue. 7 xkiaacc.M.:



Hpoda,2016

5.XannonoB H.K. ®usuka.7 knacc. Tectol k yueObnuky A.B.Ilepoimkuna /H. K.
Xannanos, T. A.Xannanosa-M.:J/[poda,2016

6.111axmaToBa,B.B. ®u3uka:/[uarnocrnyeckue padoThl K y4eOHUKY

A.B.Ileprimknna»®usuka. 7 kinacc»ydeOHo-MeToandeckoe mocooue/ B. B.

[ITaxmatoga, O. P. llledep.- M.:/Ipoda,2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1.JIaboparopubie paboTsl 1o Gusuke. 7-8 Kaacc (BUpTyanbHas Gusndeckas
naboparopus) 2.Kommakr-gauck "Ypoku puszuku Kupumia u Medoaus. 7xnacc
3.KomnakTt-nucku @usuka B mkose. Cepusi « IMEKTPOHHBIE YPOKHU U TECTHI
http://elkin52.narod.ru/

https://resh.edu.ru/subject/

https://videouroki.net/;

https://www.youtube.com/c/infourok

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

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/lessons

https://www.google.com/url ?q=http://www.e-science.ru/physics sa=D

ust=1550527145976000
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