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HOACHUTEJIBHASA 3AIIMCKA

[TIporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs COCTAaBIICHA Ha
OCHOBE TOJIOXKCHHI M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHO mporpammsbl, mnpenacraBieHHbix B OI'OC OO0, a Takke c  y4€ToMm
(dbenepanpHOll paboueld mporpaMMmbl BocmHuTaHus W KoHIeNuu mnpenogaBaHus Y4eOHOTO
npeamera « PU3nKay».

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Conepxanue  mporpaMMbl 1Mo ¢HU3UMKEe  HampaBlIeHO  Ha  (OpPMHpPOBaHHUE
€CTECTBEHHOHAYYHONH TPaMOTHOCTH OOydYaloIUMXCSl W OpraHu3aluio u3ydyeHus ¢GHU3MKU Ha
NEeSITeIbHOCTHON OCHOBe. B mporpamme mno ¢u3uke y4HUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIrO
npenmeTra B peanmmuzanuu  TpedoBaHuii PI'OC OOO K mMmIaHUPYEMBIM JIMYHOCTHBIM U
METANpPEAMETHBIM  pe3yibTaTaM  OOydyeHus, a  TaKKe  MEXIPEIMETHblE  CBA3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUsl.

[Tporpamma mo ¢u3MKe yCTaHABIMBAET paclpelelieHne y4eOHOro marepuaia Mo rojaam
oOyuyenus (mo kJjaccaM), MpeiaraeT HPUMEPHYIO TOCIENOBATEIbHOCTh HW3YUYEHUS TEM,
OCHOBaHHYI0O Ha JIOTUKE Pa3BUTHS IPEIMETHOIO COAEp)KaHHA U Y4€Te BO3PACTHBIX
0CcO0EHHOCTEN 00y4aroIuXxCsl.

[Iporpamma no ¢usnke pazpadoTana C MENIbI0 OKA3aHUS METOJUYECKON TOMOIIN YIUTEIIO
B CO3JIaHUU paboyeil mporpamMmbl MO0 y4eOHOMY MPEAMETY.

dusmka ABISIETCS CHCTEMOOOPA3YIOUINM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (pHU3MUecKre 3aKOHBI JIeKAT B OCHOBE IMPOLIECCOB U SIBJICHUN, M3y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHomuell u (usnueckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPENoCTaBiigseT Haubosee sCHble 00paslbl MPUMEHEHUsS HayyHOro METoja
MO3HaHMs, TO €CTh CI0Cc00a MOJy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa W3 TIABHBIX 3a7a4 (U3UYECKOro 0O0pa3oBaHMS B CTPYKType oOIIero oOpazoBaHUS
coCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOW T'PaMOTHOCTH M HWHTEpeca K Hayke Yy
00y4aronmxcsl.

Wzyuenue ¢us3uku Ha 0a30BOM YpOBHE TNPEANONaraeT oOBJAJEHHE CIEAYIOLUMMHU
KOMIIETEeHTHOCTSIMH, XapaKTepU3YIOIIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

o HAy4YHO OOBSCHSTH SIBJICHUS,

L4 OIICHUBATh U ITIOHUMAaTb 0COOCHHOCTH HAay4YHOI'O UCCJICAOBAHUS,
L4 HHTCPHPETUPOBATL JAHHBIC WU HUCIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA I IMOJYUYCHUSA
BBIBOJIOB.

emu wm3ydyeHuss (QuU3MKM HAa ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs OMpeNeTeHbl B
Konuenuuu npenogaBanust yueOHoro npeamera «Ousnka» B 00pa3zoBaTEIbHBIX OpPraHU3aLUIX
Poccuiickoit @enepanuu, peanu3yoIMX OCHOBHbIE 00ILIE00pa3oBaTeIbHbIE POrpPaMMBbI,
yTBepkaAE€HHON pemeHueM Kosuternun MunucrepctBa mpocBenieHus Poccuiickoit ®@enepanuu
(mpoTokoit ot 3 nexadbps 2019 r. Ne [TK4BH).

HEJHU U3YYEHUA YYEBHOI'O IIPEJMETA «®PU3UKA»

Meau nu3ydenust (pU3UKMU:

o nproOpeTeHne HHTepeca U CTPEMIICHHS 00y4YaIOUIMXCs K HAYYHOMY M3Y4EHUIO MPHUPOIBI,
pa3BUTHE UX MHTEIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;
o pa3BUTHE TPEACTABIEHUH O HAydyHOM MeETOjAe TMO3HaHus U (OpMHPOBaHUE

HCCICA0BATCIIBCKOI'0O OTHOMICHHU A K OKPYXAIOUIUM SABJICHUSAM,



o (dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHMs KaK pe3yjbTaTa M3y4eHHs OCHOB CTPOCHHUS
Matepuu u GyHIaMEHTAJILHBIX 3aKOHOB (DM3HKU;
o (dbopMHpoBaHUE TPEACTaBICHUN O poiau (GU3UKU Ui Pa3sBUTHUA JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOIUH;
o pa3BUTHE TMPEACTAaBIEHUI O BO3MOXHBIX cdepax Oyaymeln mnpodeccuoHanbHOI
NeSITEeIbHOCTH, CBS3aHHOM € (DU3HMKOM, MOATrOTOBKA K JaJbHEHIIeMy OOYYEHHIO B OSTOM
HaIlpaBJICHUHU.

JlocTikeHne »TUX wLened mnporpamMmbl 1Mo (M3MKE Ha YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHMsI 00ECIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:

J npuoOpeTeHne 3HaHUK O AMCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUYECKHUX, TEIIOBBIX,
AIIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHre yMEHUH  ONHChIBAaTh W OOBACHATH  (DU3WYECKHE  SBICHUS  C
UCIIOJIb30BaHUEM TTOJTYYEHHBIX 3HAHU;

J OCBOEHHE METOJIOB pEIIEHMs IPOCTEHIINX pPACUYETHBIX 3aJad C HCIOIb30BaHUEM
¢bu3nyecknx Mojenel, TBOPYECKNX 1 MPaKTHKOOPHEHTHPOBAHHBIX 3a/1a4;

J pa3BUTHE yMEHUI HAOIIOATh PHPOIHBIC SBJICHUS U BBIOJHATH OIBITHI, TAOOpaTOPHBIE
PabOTHI U AKCIIEPUMEHTAIIBHBIE NCCIIEIOBAHUS C UCIIOIB30BAaHIUEM H3MEPUTEIBHBIX TPUOOPOB;

J ocBOeHHE MNpHEMOB paboThl ¢ WH(pOpManued (U3NUECKOro CoAepIKaHUs, BKIIOYAsS

MH(POPMALIUIO O COBPEMEHHBIX JOCTIKCHUSAX (HU3UKH, aHAIN3 U KPUTHUYECKOE OIICHUBAHHE
uH(popmanuy;

o 3HAKOMCTBO cO cepamu mpodeccuoHambHON NeITeNbHOCTH, CBA3aHHBIMU C (PU3UKOU, 1
COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTHKEHUSAX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O TIPEJJMETA «®PU3UKA» B YHEGHOM IIJIAHE

Ha u3yuenne ¢usuku (60a30BbIii YPOBEHb) Ha YpPOBHE OCHOBHOT'O O0IIEro o0Opa3oBaHUS
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heeno), B 8 kiacce — 68 yacos (2 yaca B
Heznenmo), B 9 kiacce — 102 gaca (3 yaca B Heenmo).

[Ipennaraemslii B mporpamMme 1o ¢pu3uke nepedeHsb JJabopaTOpHbIX PabOT U ONMBITOB HOCUT
PEKOMEHATENbHBIN XapakTep, YUUTENb JeNaeT BbIOOp MpOBEACHHs JaOOpaTOpPHBIX paboT U
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yUarommXcs, CIMCKa IKCIEPUMEHTaJIbHbIX
3aJlaHuH, IpeJIaraéMplX B paMKaxX OCHOBHOI'O IOCYJJapCTB EHHOI'O IK3aMeHa 10 (pu3HKe.



COJAEP KXAHUE YYEBHOI'O ITPEJMETA
7 KJIACC

Pa3znes 1. @®u3uka u €€ poJib B NO3HAHNH OKPYKAKOIIEro MUpa.

®duznka — Hayka o npupone. SABneHus npupoapl. @U3NUecKHUe SBICHUS: MEXaHUYECKHUE,
TEMJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNWYUHBL. V3MepeHue Qu3nueckux BenMuMH. Du3ndeckue MpUOOpHI.
[TorpemHocTs U3MepeHU. MexayHapoIHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH W3YyYarOT Mpupody. EcTecTBeHHOHaydHBIH
METOJ] TO3HaHMA: HaOIIOJeHHE, IIOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIJBMKEHUE THUIIOTE3,
SKCHEPUMEHT IO TMpOBEpKEe THUMOTe3, OOBsICHEHHEe HabmonaeMoro sBieHus. OmnucaHue
(bU3NYECKUX SBJIEHUI C MOMOIIBIO MOJIee.

Hemoncmpauyuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owusnueckue MpuOOPHI M Ipoleaypa IpSIMbIX W3MEPEHUH aHAJIOTOBBIM M U(POBBIM

puboOpoM.

Jlabopamopusvie pabomul u onvimeul.

1. Ompenenenue 1eHbI JeJIEHUS Kbl U3MEPUTENBHOTO Mprbopa.

Pa3nen 2. IlepBoHayajibHbIE CBeICHHUsS O CTPOCHUH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITh, 1OKa3bIBAIOLIUE
JYICKPETHOE CTPOCHME BELIECTBA.

[Bmxenue yactui] BemiecTBa. CBs3b CKOPOCTU JBUKEHHS YaCTHUI[ C TEMIEpPaTypoOu.
Bpoynosckoe nBuxenue, auddysus. BzaumopelicTBue uacTull BEIIECTBAa: MPUTSDKEHUE H
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHS ~ BEIIECTBA: CTPOECHHUE Ta30B, KUIAKOCTEM U  TBEPABIX
(KpucTammM4eckux) Ted. B3auMocBsA3b MEXIy CBONCTBAMM BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M MX aTOMHOMOJEKYJISIpHbIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUI
BOJIBL.

Hemoncmpayuu.

1. HaOmoneHune 6poOyHOBCKOTO IBUKECHHUS.

2. Hab6mronenue nuddysum.

3. HaGmronenue siBineHui, OOBACHAIONMXCS MPUTSHKEHUEM MM OTTAJIKUBAHHEM YacTHUI

BEIIECTBA.

Jlabopamopmusie pabomoul u onvimol.

1. Ouenka auameTpa aToMa METOOM PSIOB (C UCHoNIb30BaHueM (GoTorpaduii).

2. OnbITH IO HAOIIOIEHHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO W CTBUS CHII MOJIEKYIISIPHOTO IPUTSKEHHS.

Paznen 3. JIBu:keHHe U B3aMMOJeiicTBHE TeJl.

Mexanuueckoe JBHXKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHkeHue. CKOpOCTb.
Cpennsisi CKOpOCTb IPU HEPABHOMEPHOM JBUKEHUU. Pacy€r myTH u BpeMEHU JIBUXKECHUSL.

SIBneHue uHepuMH. 3aKOH HMHEpUMH. B3aumoneicTBue Ten Kak NpUYMHA W3MEHEHUs
CKOpOCTH JABMXKEHMs Ten. Macca kak mMepa uHepTHOcTH Tena. IlnmotHocts BemectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BeIleCTBa.

Cuna kak XxapakTepucTuka B3amMozencTtBus Ten. Cwia ynpyroctd M 3akoH [yka.
N3mepenne cuibl C NOMOINBIO JUHAMOMETpa. SIBlieHHE TATOTeHUs U cuia Tsokectd. Cuna
TSOKECTH Ha Apyrux niaHetax. Bec tema. HeBecomocth. CrnojkeHue CuUJl, HampaBJIEHHBIX O
onHOM mpsimoii. PaBHonelicTBytomast cui. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHHUE MOKOS.
TpeHune B mpupoae U TEXHUKE.

Jemoncmpauyuu.



Habmonenre MexaHHueCcKoro ABMKCHHUS Tena.
W3mepenue ckopocTu NpSMOJIMHEHHOTO IBUKEHHUSL.
HaburoieHue sBieHus: HHEPLUU.
HabuoeHne n3MeHeHns CKOpOCTH MPU B3aUMOJIEHCTBUHU Tell.
CpaBHeHHE Macc TI0 B3aUMOJICHCTBHIO Tedl.
CrnoxeHue cuil, HallPaBJIEHHBIX IO OJHOM MPSAMOIA.
Jlaﬁopamopnble pabomul u onvimul.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABWKEHHUS (LIapuKa B >KUJIKOCTH, MOAEIH
IEKTPUYECKOT0 aBTOMOOUJISI M TaK JaJiee).
W3mepeHne Macchl Tela Ha PhIYaKHbIX Becax.
N3mepenne oObemMa TBEpAOro Tema. .
Omnpeznenenne MIOTHOCTU TBEPAOrO TeENA.
OnbITHI, JEMOHCTPHPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (AedopMariiu) mpyKUHBI OT
MIPUITIOKEHHON CHIIBI.
6. OmbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla U
XapaKkTepa COMpPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiienue TBEPABIX TeJ, KUIAKOCTEH 1 ra3oB.

JaBnenne. CriocoObl yMEHbIIEHHS U YBEIUYEHUS aBiieHus. JlaBnenue raza. 3aBUCUMOCTb
JaBJeHus raza or o0béMa, TeMiepaTypsl. [lepenaya naBiaeHus TBEPABIMU TENAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTHuUeckre MamMHBI. 3aBUCUMOCTH JAaBJICHUS KHUJIKOCTH OT
ryOunbel.  ['mapoctatuueckuid mapagokc. Coobmiarommumecs cocynbl. [mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMmocepHoe naBiieHHE. [IpHuMHBI CyIECTBOBAHHS BO3IYIIHOM
oboonoukn 3emumn. Onbit Toppuuemmu. M3mepenune atMmochepHOro naBjeHHs. 3aBHUCHMOCTH
aTMOC(GEpHOro JaBjieHUs OT BBICOTBI Haa YypoBHeM Mops. Ilpubopbsl i u3MepeHus
aTMOC(EPHOro JaBJICHUS.

JelicTBre KUIKOCTH U Ta3a Ha MOrPYyKEHHOE B HUX Telo. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomninaBanue.

Jemoncmpauyuu.

1. 3aBucumocTh 1aBiIeHHS ra3a OT TEMIIEpaTyphl.
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2. llepenaya naBieHUS KUIKOCTBIO U Fa30M.

3. Coobmaronmecst COCy/IbI.

4. T'uppaBiandeckuit mpecc.

5. TIposBnenue neiicTBUS aTMOC(EPHOTO TABICHHUS.

6. 3aBUCHMOCTb BBITAJIKHBAIOIIEH CHIIBI OT 00BEMAa MOrpyXKEHHOM dYacTH Tena u
IUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLICH CHIIBI BECY BBITECHEHHOH KHUIKOCTH.

8. VYcmoBue muaBaHUS TeN: IUIaBaHUE WJIM MOTPYKEHHE Tel B 3aBUCHMOCTH OT
COOTHOLICHMS IUNIOTHOCTEN Tela U )KUIKOCTH.
Jlabopamopusvie pabomut u onvimeul.
1. Ompenenenue BBITAJIKUBAIONICH CHUJIBI, JCUCTBYIOUIEH Ha Telo, MOrpyXKEHHOE B
AKUIKOCTD.
2. BrpIsicHeHWe YCIIOBUH IUTaBaHUs Teja B )KUJIKOCTH.
3. OnbIThI, 1EMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, EeHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BbEMA MOrpyKEHHON B KMJIKOCTh YACTH TeJa U OT IUIOTHOCTHU
JKUJKOCTH.
Pa3nen 5. Pabora 1 MOIIHOCTb. DHEpPIrus.
Mexanuueckas pabota. MOITHOCTb.
[TpocThle MeXaHHW3MBI: pbIUar, OJOK, HAKIOHHAs IIOCKOCTh. [IpaBMIIO paBHOBECHS
pbryara. [lpumeHeHne mpaBuiia paBHOBECUsl pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.
KIIJI mpocTbix Mexanu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY M TEXHHKE.



Mexannyeckass sHeprus. Kunernueckas M mnoTeHuuanbHas »Heprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPTUH B IPYTroi. 3aKOH COXPAaHEHUs SHEPTUH B MEXAHHUKE.
emoncmpauuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuwvie pabomul u onvimeul.
1. Omnpenenenune paOGoOTBl CHIBI TPEHUS NPU PABHOMEPHOM JBWKCHHU Tela II0
TOPU30HTAJILHON ITOBEPXHOCTH.
HccenenoBanue yciaoBUil paBHOBECHS pblyara.
N3mepenne K11/l HaKIOHHON MIOCKOCTH.
4. V3yuyeHue 3aKOHA COXpaHEHMsI MEXaHUYECKON SHEPrHH.
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8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Meppl aTOMOB M MOJIeKyJ. OINbIThl, MOATBEPKAAIOIIME OCHOBHBIE IOJOKEHHUS
MOJIEKYJIIPHOKUHETUY €CKOM TEOPHH.

Mogenu TBEpAOro, KUAKOr0 U ra3000pa3HOro COCTOSIHUN BelecTBa. Kpucranmmueckue u
amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TET HA OCHOBE MOJOKECHHM
MOJIEKYJIIPHO-KMHETHYECKOM Teopur. (CMauMBaHuME M KaNWULIpHbIE sBJIEHUs. TermioBoe
pacuMpeHue u cxaTHe.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBU)KEHUSI YACTHIL.
Buytpennsiss osHeprus. CnocoObl H3MEHEHMs BHYTpPEHHEH OSHEpruu: Terjonepenaya Hu
coBepiieHrne paboTel. Buabl Temonepenayu: TEmI0ONpPOBOJHOCTb, KOHBEKIU S, U3ITyUEHHE.

KonuuectBo Temyorsl. YaenbHas TEMJIOEMKOCTh BelllecTBA. TeI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TemIoBoro OanaHca. IlnaBieHue um OTBepIAEBAaHUE KPHCTAJUIHYECKHX
BEIIeCTB. YJIeNbHas TeIUIoTa IaBieHus. [lapooOpazoBanue u KoHAeHcanus. Vcmapenwue.
Kumnenue. YpaenpHas Ttemiora mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIEPATypbl KHIIEHUS OT
aTMOC(EpHOTO JaBIICHUSI.

BnaxxnocTs Bo3yxa.

OHeprus TOINMBA. Y IelbHAas TEIIOTa CrOpaHusl.

[Tpunuuner pabotel TemnoBbix nsuratenedt KIIJ[ TemmoBoro nsuratens. TeruioBble
JIBUTATENIN U 3aIIUATA OKPYKAOLIEH CPEbI.

3aKOH COXpaHEHHUs U MPEBPAILEHUs SHEPIHH B TEMJIOBBIX IIpoLieccax.

Hemoncmpayuu.

Habmonenre 6poyHOBCKOTO TBUKEHUSI.
Ha6monenne nuddysun.
Halmronenue siBeHuil cMaulBaHUS U KAIMIJUISIPHBIX SBJICHUH.
Hab6uroieHne TenaoBoro pacipenus Tel.
M3meHeHue naBieHus ra3a npu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIaXKICHHUH.
[IpaBuna uzmepeHus: TeMiepaTypsl.
Bunsl rennonepenayu.
Oxuax<ieHue Ipyu COBEpILIEHUU PaOOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEIIHUMU CHIIAMHU.
. CpaBHEHHE TENIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
. HaGmronenne kuneHus.
. HabnroeHrne mocTosTHCTBA TeMITepaTyphl IPH TJIaBJICHUU.
13. Mojenu TENIOBbIX IBATATEIEH.
Jlabopamopusvie pabomul u onvimol.
1. OmpITbl MO O6HAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUS.
2. OmbITHI MO BHIPALMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM HJIU caxapa.
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OmnbIThI 110 HAOJIIOJICHUIO TEIJIOBOTO PACIIMPEHUS ra30B, KUJIKOCTEH U TBEPABIX TEI.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JABJIEHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAXICHHUSL.

5. IlpoBepka THMNOTE3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTA B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEpaTyphl.

6. HaGmoneHue m3MeHeHUs BHYTPEHHEH SHEPruu Teja B pe3yibTaTe TeIUIonepenadn u

paboTHI BHEIIHUX CHIL.

HccnenoBanue N3MEHEHUs CO BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIEH BObI

8. HccnenoBanue sBjeHUS TEMI000MEHa MPU CMEIIMBAHUM XOJIOJHON U ropsyeit BOJbI.

9. Ompenenenre KOJIWYECTBA TEMJOTHI, IOJIYYEHHOIO BOJOH MpH TemiaooOMeHe ¢
HarpeThiM METAITIMYECKUM LIUIMHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. Omnpenenenrie OTHOCUTENILHON BJIQXKHOCTH BO3/1yXa.

~

Pa3nen 7. DnexkTpryeckue 1 MAarHUTHbIE SIBJICHUS.

OnexTpuzauus Ten. JBa poma 3yeKTpuUeckuX 3apsioB. B3aumoneicTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJCUCTBHUS 3apSKEHHBIX TEl OT BEITUYHHBI
3apsAI0B U PACCTOSHUS MEXY TEJIAMH).

Onexrpuueckoe none. Hanps:xk€HHOCTh anekTpudeckoro noiisi. [lpuHuun cyneprno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM ypPOBHE).

Hocutenu siekTpuyeckux 3apsioB. DJIEeMEHTapHbIA 3yeKTpuueckuil 3apsna. CrtpoeHue
atoma. [TpoBOTHUKH U AUIEKTPUKH. 3AKOH COXPaHEHUS JIEKTPUUECKOT 0 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro ToKa. MCTOUHUKH
MMOCTOSTHHOT'O TOKa. JIeHCTBUSA SJIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUUYECKU TOK B KUAKOCTIX U raszax.

Onextpuueckass wenb. Cuia Toka. OJekTpuueckoe HamnpspkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJENbHOE CONPOTHBJIEHHE BemecTsa. 3akoH Owma Ui ydacTka II€lu.
[TocnenoBarenbHOE U MAapaJIETLHOE COSUHEHUE TPOBOTHUKOB.

PabGoTa n MOITHOCTH AJEKTPUUECKOTO TOKa. 3akoH J[koyns—JIeHma. DnekTpudeckue e
Y TIOTPEOUTENHN HIIEKTPUIECKON dHEPrun B ObITY. KOpoTKOoe 3amMbIKaHUE.

ITocrossHHBIE MarHuThl. B3anMOIENCTBHE MMOCTOSHHBIX MAarHUTOB. MarHuTHOE IMOJIE.
MarnuTHoOe 1osie 3eMJIi U €ro 3HaueHue JJist )Ku3Hu Ha 3emie. OnsiT Dperena. MarauTHoe mose
ANEKTPUUYECKOro ToKa. [IpuMeHeHrne 3eKTPOMAarHUTOB B TEXHUKE. [[eiiCTBHE MArHUTHOTO MOJIS
Ha TPOBOAHMK C TOKOM. OJIEKTPOJABMUrareib IIOCTOSHHOro Toka. Vcmosb3oBaHue
AJIEKTPOJBUraTEIeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SBieHne djeKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onextporenepatop. CrmocoObl TMOTYyYEHUS DSIEKTPUUYECKON HHEPruu. OJNEeKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPIrUH.

Hemoncmpavuu.

DnexTpu3anms Tell.

JIBa pona 3J1eKTpHUY ECKUX 3aps10B U B3aUMOJIEHCTBHE 3aPsKEHHBIX TEJ.
YCTpoiCTBO U 1€ CTBUE 3JIEKTPOCKOIA.
DJIeKTpOCTaTHYECKask UHY KIS

3aKOH COXPAaHEHUS AJIEKTPUUECKUX 3aPSIA0B.
[IpoBOAHUKH U AUIIEKTPUKH.

MopnenpoBaHu€e CUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.
M cTOouHMKN TOCTOSTHHOTO TOKA.

JlelicTBUS 2IIEKTPUUECKOTO TOKA.

10 DIIEKTPUYECKUN TOK B KUIKOCTH.

11. T'a30BbIi1 pa3psi.

CoNORWNE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3mepenue cuiibl TOKa aMIepMeTpOM.

N3MmepeHne 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.

PeocraT u MarasuH cCOnpoOTHBIICHMIA.

BzanmopeicTBrE MOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTU pa3/ieieHUs MO COB MarHuTa.
MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarsuTHo€ 1oJjie TOKa. DJIEKTPOMAarHur.

JelicTBuE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEN TOCTOSTHHOT'O TOKA.

UccnenoBanue SBIEHUS 31EKTPOMAarHUTHOW HHIYKIUH.

Omnbitel Papajes.

3aBUCHMOCTh HAMPaBJICHUSI HHAYKIIMOHHOT'O TOKA OT YCJIOBHI €ro BOZHUKHOBEHUSI.
DJIEKTPOreHepaTop MOCTOSHHOT'O TOKA.

Jlabopamopusie pabomoul u onvimol.

1. OmnbIThl MO HAOMIOACHUIO JIEKTPU3ALIUHN TSI UHAYKIHEH U IPU COPUKOCHOBEHUH.

2. COopka u mpoBepKa padOThI AIEKTPUYECKOH LN ITOCTOSHHOT'O TOKA.

3. H3mepenue u peryampoBaHue CHIIBI TOKA.

4. V3mepeHue U peryaupoBaHUE HAIIPSKEHHUSL.

5. MHccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYLIETO Yepe3 PE3UCTOp, OT CONPOTUBIICHUS
PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPUYECKOIO  CONPOTUBIICHHUSA
IIPOBOJIHMKA OT €ro JUIMHBI, IIJIOLIAAH [TOIEPEYHOr0 CEYEHUs U MaTepuaia.

7. TlpoBepka mpaBuia CIOXKEHHUS HANPSHKEHU NpU MOCIEIOBAaTEIbHOM COCAMHEHHUU
JIBYX PE3UCTOPOB.

8. IIpoBepka mpaBuiia it CHJIbI TOKA IIPU MapajjieIbHOM COEANHEHUH PE3UCTOPOB.

9. Omnpenenerue pabOTHI JIEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 Pe3nuCTOpP.

10. Onpenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJECIIIEMON Ha Pe3UCTOPE.

11. UccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, UIYLIETO Yepe3 JaMIIOYKY, OT HaIpPsHKEHUs
Ha HEW.

12. Omnpenenenne KI1J] HarpeBaTens.

13. UccnenoBanre MarHUTHOT O B3aMMO/1€H CTBHSI TOCTOSTHHBIX MarHUTOB.

14. 3yyeHne MarHMTHOrO IIOJII TIOCTOSIHHBIX MAarHUTOB INpPU HX OOBEAUHEHMM U
pas3zaeneHu .

15. UccnenoBanue 1eHCTBUS IEKTPUYECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.

16. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aUMOJIEICTBUS KAaTyILIKU C TOKOM U
Mar"uTa OT CHJIbI TOKA ¥ HallpaBJICHUs TOKA B KaTYILKE.

17. 3y4yeHune neiicTBUsSI MArHUTHOTO T10JIs1 HA IPOBOJIHUK C TOKOM.

18. KoHcTpyHnpoBaH#e 1 n3y4eHue paboThl 3JIEKTPOIBUTATEIIS.

19. U3mepenne KI1/] anekTpoaBuratebHON yCTaHOBKH.

20. OnbITHl MO HMCCIEAOBAHUIO SBJIECHUS 3JIEKTPOMArHUTHOM MHIYKLUHU: HCCIEOBaHHUE
M3MEHEHUH 3HA4YCHUs U HAIPaBJICHUS MHAYKLIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe nBkeHue. MatepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIHHOCTh
MEXaHUYECKOrO0 JIBMKEHHUs. PaBHOMepHOe mpsMoJIMHENHOe JBH)KeHME. HepaBHOMepHOe
npsiMoJiMHeHoe ABWKeHue. CpenHsss U MTHOBEHHAs CKOPOCTh Tejla TpPH HEPaBHOMEPHOM
JIBIDKCHHH.



Yckopenue. PaBHoyckopeHHOe npsimonuHeiiHoe nBmwkeHne. CBodoanoe najaeHue. OnbIThI
lanuines.

PaBHOMepHOE nBIKEHHE 1O OKpyXHOCTH. [lepumon m vactora oOpamenus. Jluneiinas u
yrio0Bas CKOpocTu. L{eHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3akon Hetorona. Bropoii 3akon Hetotona. Tperuit 3akon HetoToHa. IlpuHiun
CYIEpPIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHUS CKOJBXKEHHS, CUja TPEHHs
MOKOSI, IPYTHE BUIBI TPEHUSI.

Cuna TSOKECTH M 3aKOH BCEMHPHOrO TATOTEHHUS. YCKOpPEHHE CBOOOJHOrO MaJeHHS.
JBmxenue mmaHer Bokpyr Connma. IlepBas kocmuueckast ckopocTb. HeBecomocTs u
MIEPETPY3KH.

PaBHOBecHe MaTepuanbHON TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOIo TeIa
C 3aKpEIUIEHHON OCBIO BpauieHuss. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynsc tena. M3menenne mmmnysnbca. MIynabc cuibl. 3aKOH COXpPaHEHMsI MMITYJIbCA.
PeakTnBHOE IBM>KEHHE.

Mexanuyeckasi pabora u MouHOcTh. Pabota cun TsbkecTu, ynpyroctd, TpeHus. CBsi3b
sHepruu U paborel. [loTeHIManbHas SHEpPrusi Tena, MOAHSATOrO HAJ TOBEPXHOCTHIO 3E€MIIH.
[TorennunanbHas sHEprus cxkaTol npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECK OU
SHEPruu. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Hemoncmpauyuu.

1. HalGmoneHue MexaHMYECKOTO ABUKEHUS Tela OTHOCUTENBHO Pa3HbBIX TEl OTCUETa.

2. CpaBHeHUE MyTeH M TPAEKTOPUH JIBHKEHUS OJHOTO U TOTO K€ Tesa OTHOCUTEIHHO

pPa3HBIX TEIl OTCYETA.

3. H3mepeHue cKOpOCTU U yCKOPEHHSI MPSAMOJIMHEHHOIO IBUKEHMUS.

4. VccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOI'O IBHKEHUSI.

5. HaGnronenue ABMKEHUS Tea MO OKPYKHOCTH.

6. HaOmoneHne MEXaHMUECKHX SIBJICHHUH, IIPOUCXOIAIINX B cucTeMe orcuéra «Temexkay

npu €€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUU OTHOCUTEILHO KaOMHETa (PU3HKH.
7. 3aBHCHMOCTb YCKOpPEHHS Tejla OT MAaccChl Tella U IeHCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmonenue paBeHCTBa CUIT ITPU B3aUMOJIEHCTBUH Tell.
9. H3meHeHue Beca Tesla IPU yCKOPEHHOM JBUKEHHH.
10. Iepenavya ummysbca mpy B3aUMOACHCTBUU TEIL.
11. IlpeoOpa3oBaHus SHEPTHH IPU B3aUMOJCHCTBUH TeI.
12. CoxpaHeHue UMITYJIbCa MTPH HEYIPYTOM B3aUMOJICHCTBHUU.
13. CoxpaHenue uMItynbca Mpu abCOMOTHO YIPYTOM B3aUMO/IEH CTBUH.
14. HabGmoieHue peakTHBHOT'O JIBHXKCHUS.
15. CoxpaHeHnue MexaHU4ECKON SHEPTUU TPH CBOOOTHOM MaJCHHH.
16. CoxpaHeHue MEXaHUYECKON SHEPTUH NIPH IBYIKSHHUH TEJa MO JECHCTBUEM MPYKIHBI.
Jlabopamopusvie pabomut u onvimeul.
1. KoncrtpyupoBaHue TpakTa M pa3roHa U JAJbHEHIIEro PaBHOMEPHOT'O ABUKEHUS
HIapyKa UM TEJIEKKU.

2. OmpeneneHne cpeiaHedl CKOPOCTH CKOJBXKEHHs Opycka WM JABM)KEHHUS IIapuka IO
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tejla NP PAaBHOYCKOPEHHOM JIBUJKEHUHU I10 HAKJIOHHOU
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABUXEHHUH 0€3
HavaJabHOU CKOPOCTH.

5. IlpoBepka THUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBWKEHMHM O€3 HaudajbHOU
CKOPOCTH MNYTH OTHOCATCA KaK pPAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME
MPOMEXKYTKH BPEMEHU OMHAKOBBI.



6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIbI HOPMAalbHOTO
JIaBJICHUSI.
Omnpenenenue kKodHPUITUEHTA TPEHUSI CKOJILKECHUS.
OnpeneneHne )KECTKOCTU IPYKUHBI.
9. Ompenenenne paOOTBl CHUIBI TPEHUS MPU PABHOMEPHOM JBIDKEHUH Tela II0
TOPU30HTAIBHON TOBEPXHOCTH.
10. Ompenenenne pabOTHl CUJIBI YNPYTrOCTH MPH TOABEME TI'py3a C HCIOJIH30BAHHEM
HEMOJIBIYKHOT'O U MOJBMKHOTO OJIOKOB.

11. 3ydenune 3aK0Ha COXpPaHEHUS YHEPTHUU.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS ¥ BOJIHBI.

KonebartensHoe nBrxkenne. OCHOBHBIC XapaKTEPUCTUKHA KOJNEOAHWU: TEPHOM, YacToTa,
aMIumMTyfa. MaremaTuyeckuid Y IPYXKUHHBIM MaaTHUKU. IlpeBpamieHue »sHeprum Inpu
K0s1e0aTeIbHOM JIBUKCHUH.

3aryxatomue koneOanusa. BrinyxneHHsle konebanus. Pesonanc. MexaHnuueckrue BOJHBL
CBolicTBa MexaHMYeCKUX BOJIH. [IpofosibHbIE M onepeuHble BOJIHBL. J[IMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaHeHUs. MexaHUuecKHue BOJIHbI B TBEPJIOM Telle, CECMUUYECKHUE BOJIHBI.

3Byk. [')pomMkocCTh 3ByKa U BbicoTa ToHA. OTpaxeHue 3Byka. H(pa3Byk u yipTpa3ByK.

Hemoncmpavuu.

1. Habmonenue konebaHuil Te MOA JEUCTBHEM CHUJIBI TSIKECTH U CHJIBI YIIPYTOCTH.
Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmoienrie BBIHYKICHHBIX KOJIeOaHHH U pe30HaHca.
PacnpocTpanenue npo1oibHbIX U TOMEPEYHBIX BOJH (HAa MOJIETIH).
HaburoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUY€ECKHI pe30HaHC.

.]Iaﬁopamopuble pabdomul u onvimeul.

1. Ompenenenue 4acTOTHI U Mepro/Ia KOIeOaHUH MAaTEMAaTHIECKOT0 MasTHUKA.

2. OmpeneneHue YacCTOTHI U Mepro/ia KoJaeOaHU MPy>KUHHOTO MassTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpPHOAA W YaCTOTHI KOJeOaHWUU Tpy3a Ha HUTH OT

napamMeTpoB KoJeOaTEIbHOW CUCTEMBI

4. VccnenoBaHue 3aBUCUMOCTH TepHoJia KOJIeOaHHUM MPYXKHMHHOIO MasiTHUKa OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCHUMOCTU IepuoOJia KoJieOaHUU Trpy3a, MOABEIICHHOTO K HHUTH, OT

Macchl rpy3a.
6. OmneITB, JEMOHCTPUPYIONIME 3aBHUCHMOCTh TMEepHOAa KOJEOAaHWUH MPYKUHHOTO
MasgTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue ycKOpeHHs CBOOOIHOTO MaeHHS.

Pa3nen 10. DiieKkTpoMarHuTHOE 10JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJje. DIEeKTPOMArHUuTHbIE BOJHBL (CBOMCTBA 3JIEKTPOMArHUTHBIX
BousiH. Illkasa s1eKTpoMarHuTHBIX BOJIH. Mcnonb30BaHue 31€KTpOMarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

DnexTpoMarHuTHas npupoja csera. CkopocTh cBeta. BoaHOBBIE CBOICTBA CBETA.

Hemoncmpauyuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoaHoBbI€ CBOICTBA CBETA.

Jlabopamopusvie pabomul u onvimeul.

1. U3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C IIOMOIIBbIO MOOMIIBHOTO TeneoHa.

Pa3nen 11. CBeToBbI€ sIBJICHHS.

JIyueBasg monens cera. Mcrounuku csera. [IpsmonnHEnHOE paclpoCTpaHEHHE CBETA.
3atmenus Connua u Jlynsl. OTpakenue cBeta. [lnockoe 3epkano. 3aKoH OTpa)KeHUs CBETA.

[Ipenomnenune cBeta. 3akoH mpesnoMiieHHs cBeTa. [loHOe BHYTpEeHHEE OTpaKeHHUE CBETA.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHET O OTPasKEHUS B ONTUYECKUX CBETOBOJIAX.

&~
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Jlunza. Xonm mydeit B mmu3e. Onrtudeckas cucreMa ¢oroamnmnapata, MHUKPOCKONa U
Tesieckona. ['1a3 kak ontuyeckas cucreMa. bian3zopykocTs U AalbHO30PKOCTb.

Paznoxxenue 6enoro ceera B ciektp. OnbiTel HetoToHA. CrioXkKeHHE CEKTPabHbIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpsimonuHeitHOe pacopoCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n3o0paskeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtuyecknii CBETOBO/.

Xon mydeil B coouparouiei JuH3e.

Xopx Jydel B paccenBarollel JIMH3E.

[Toyuenue n300pakeHUI C OMOIBIO JIUH3.

[Tpunnun aerictBus QoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10 Mopens riasa.

11. PaznoxxeHue O€I0ro CBETa B CIEKTP.

12. Iomydenue 6enoro cBera MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusvie pabomul u onvimeul.

1. HUccnenoBaHue 3aBUCUMOCTH YIJla OTPa)KEHUs CBETOBOIO JIy4ya OT yrJja MaJeHusl.
2. H3ydeHue xapaKTepUCTHK N300pakeHUs MpeaIMeTa B IIIOCKOM 3epKale.

3. HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHUS CBETOBOTO JIyda OT YIJia MajJeHus Ha
I'PaHULIE «BO3YyX—CTEKIIO».

[Tony4uenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3HI.

Omnpenenenre (OKYCHOIO PacCTOSIHUS U OIITHYECKOM CUIIbI COOMPAIOILEH JIMH3HI.
OnBITHI 110 Pa3yIOKEHUIO OEIOro CBETa B CHEKTP.

OnBITEl 10 BOCHPHUSITUIO IBETAa MPEAMETOB MPH HX HAOMIOJCHUHM Yepe3 I[BETOBHIE
(GUIBTPBIL.

Pa3znen 12. KBanToBbIE IBJICHUS.

Omneitel Pe3epdopaa u muanerapHas mozaens aroMa. Mogens atoma bopa. Mcnyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHTHI. JIMHEYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonunas wmopens artomuoro sapa. M3oronbl. PagumoaktuBHblE mpeBpaunieHus. l[lepuon
nojiypacnazia aTOMHBIX SIIED.

SnepHble peakiuy. 3aKOHBI COXPAaHEHUS 3apsiI0BOIO U MAacCOBOIO YHUCEN. DHEPrus CBS3U
aTOMHBIX sfep. CBsi3b Macchl W 3Hepruu. Peakuum cuHTe3a u neneHus suep. Mcrounuku
sHepruu CoJiHIA U 3BE3].

SAnepHas sHepretuka. /elicTBUs paliOaKTUBHBIX U3JyY€HUN HA KUBbIE OPraHU3MBI.

Hemoncmpavuu.

CrieKTpbl U3y4€HUS U MOTJIOIEHUS.

CrieKTpbl pa3InyHbIX ra30B.

CrnekTtp Bogopoa.

Habmonenne TpexoB B kamepe Buibcona.

PaboTa cuéTrunka HOHU3UPYIOLIUX U3TYUCHHH.

Perucrpanus uszinydeHus NpUpOIHbIX MUHEPAJIOB U IPOAYKTOB.

.]Iaﬁopamopuble pabdomul u onvimeul.

1. HaGmroneHue CIIOMIHBIX U JIMHENYATHIX CLIEKTPOB U3Iy4CHHUS.

2. HWccnemoBaHue TPEKOB: M3MEPEHHE HSHEPrUM YACTHIBI MO TOPMO3HOMY NyTH (IO
dororpadusim).

3. HMsmepenue paanoakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-0000 A0 IIIMI MOYJIb.
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[ToBTOpHTENBHO-0000IAIOIIMIA  MOAYJIb  IpeJHA3HauYeH Ui CUCTeMaTU3aluu |
0000 11eHHSI IPEAMETHOTO COJEPKAHUS U OIBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (pU3MKH, a TakKe JJig MMOATOTOBKA K OCHOBHOMY I'OCYJapCTBEHHOMY SK3aMEHY IO
¢buznke uist 00y4aroIUXCsl, BBIOPABILIUX 3TOT YU€OHBIN MTPEaMET.

IIpy wu3yyeHMM JAHHOTO MOAYJS PEANM3YIOTCS U CUCTEMATU3UPYIOTCS  BHJIBI
NeATeNIbHOCTH, Ha OCHOBE KOTOPHIX OO0ECHEUYMBAETCS  JOCTH)KEHHE MpPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJbTaTOB O0yueHHs, (OPMUPYETCSl €CTECTBEHHOHAYJYHAS
IPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOAOB MCCIEIOBAaHUS SIBJICHUM NPUPOABI M TEXHUKH,
OBJIQJICHUE YMEHUSIMU OOBSICHATh (U3UUECKHE SIBICHUS, IPUMEHSS TIOJy4YCHHbIE 3HaHMUS,
pemars 3a4a41, B TOM YKCIIE KAUECTBEHHBIE U DKCIIEPUM EHTAJIbHBIE.

[IpyHIMIINAIBHO AESATENBHOCTHBIN XapakTep AAHHOIO pasziella peaau3yeTcs 3a C4ET TOro,
YTO 00y4aroIHECs BHIIOJIHAIOT 3aJJaHuUs, B KOTOPBIX UM IPEJIaraercs:

Ha OCHOBE MOJTyYCHHBIX 3HaHUH paclo3HABaTh U HAYYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKpY’KaroIlel MpUpo€e U MOBCEAHEBHOMN )KU3HU;

UCIIOJIb30BaTh HAy4Hbl€ METOJbl MCCIENOBAHUS (PU3NUECKUX SBICHUH, B TOM 4uUCIE IJIs
IIPOBEPKU TUIIOTE3 U MOJIyYE€HUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HaydHble OCHOBBI HauOoJiee Ba)KHBIX JOCTHMKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HaIpuMep, NPaKTHUYECKOI0 MCIOJIb30BaHHUS pa3IMYHBIX MCTOUYHHUKOB JHEPIMM Ha OCHOBE
3aKOHA NMPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O IPEIMETA

W3yuenune ¢Qu3uku Ha YpOBHE OCHOBHOIO 0OILIero o0pa3oBaHUs HalpaBji€HO Ha
JOCTUKEHUE JTMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB.
B pesynprare wusydeHus (U3MKH Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs Yy

oOyyaromierocst OyayT c(hopMUPOBaHBI CIENYIONINE TNYHOCTHBIEC Pe3YIbTAThl B YACTH:
1) naTpMoTHYECKOr0 BOCIIUTAHUS:

® - [IpOsIBJICHHE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCHIICKON (pu3nueckoi
HayKH;

® - [[CHHOCTHOE OTHOIICHUE K JOCTI)KCHHUSIM POCCUHUCKUX YUEHBIX -(DU3HUKOB;
2) rpa’*KaaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® - FOTOBHOCTh K aKTUBHOMY YYacTHIO B O0CY)KJIEHHH OOIIECTBEHHO 3HAUMMBIX U ATHUECKUX
po0JIeM, CBSI3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3UKH;

® - OCO3HAHUE BAXXHOCTH MOPAJbHO-3TUYECKUX MPUHIIUIIOB B AESTEIHHOCTH YUEHOTO;
3) 3cTeTH4eCcKOT0 BOCIIMTAHMS:

® - BOCIPHATHE ICTETHUECKUX KadyecTB (PM3MYECKON HayKu: €€ rapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHHYHOCTH;
4) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

® - OCO3HaHHE IEHHOCTU (PHU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTUH, BAXKHEUIIIEH COCTABIIAIOIIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOM JII0OO3HATEIbHOCTH, UHTEPECA K HCCIIE10BATENbCKON AESITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbs U IMOIUOHAIBHOTO 0JIATOMOJIYYHSA:

® - OCO3HaHME ILIEHHOCTH Oe3omacHoro oOpasza KHU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, Ba)XXHOCTH TMpaBHJI 0O€30IaCHOTO MOBEAEHUS Ha TpaHCIOpPTE, Ha J0porax, ¢
ANEKTPUUECKUM U TETLIOBBIM 000PYI0OBAaHUEM B JJOMAIIHUX yCJIOBUSX;

e - chOpMHPOBAHHOCTh HaBBIKa pedIeKCHU, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY U TaKOTO
e IpaBa y Apyroro 4ejoBeKa;
6) TPy10BOT0 BOCIIMTAHUSA:

® - aKTMBHOE y4acTH€ B PEHICHUHM MPAKTUYECKUX 3a/au (B paMKax CEeMbH, 00pa30BaTelIbHOMN
OpraHu3alMM, Topoja, Kpas) TEXHOJIOTMYeCKOM M COIMalbHON  HaIlpaBJIEHHOCTH,
TPEOYIOMUX B TOM Ynciie U GU3HMUCCKUX 3HAHUH;

® - UHTEpEC K MPAKTUYECKOMY H3YUEHUIO MPOecCuii, CBA3aHHBIX ¢ (PU3UKOM;
7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

® - opueHTanus Ha MNpUMEeHeHHe (GU3NYECKUX 3HAHUN [UIs pelleHus 3ajad B o0jacTu
OKpYXaloIlel Cpelbl, TJIAHWUPOBAHUS TOCTYIKOB M OIEHKU MX BO3MOXKHBIX IOCJIEICTBUMA
JUISL OKPY’KAKOIIEH Cpelibl;

e - 0CO3HaHUE I100AJILHOIO XapaKTepa HKOJIOIMUECKUX MPoOIeM U MyTel UX pelieHus;
8) aganTauun K M3MEHAKIIUMCS YCJIOBHAM COUMAIBHONW M NPUPOIHOI cpeabl:

e - TOTpeOHOCTHP BO B3aUMOJCHCTBHUM TPU BBHINOJIHEHUU HCCIEJOBAaHUI U TMPOEKTOB
(hM3HYeCKOoil HaMPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

® - IIOBBIIICHHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeIbHOCTh;

e - MOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIMPOBATH HJICH,
TTOHSITHS, TUTIOTE3bl O PU3NYECKUX OOBEKTAX U SBIICHUSX;

e - oco3HaHUE Ne(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e - [NIAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHIH HOBBIX (DU3NYECKUX 3HAHUII;

® - CTpEMIJICHHE aHAJIM3UPOBATH U BBIABIISITH B3AUMOCBSI3H MPUPOBI, O0IIECTBA U SKOHOMHKH,
B TOM YHCJIE€ C MCIOJIb30BaHUEM (DU3UUECKUX 3HAHUI;



e - OIEHKA CBOUX JCUCTBUH C YYETOM BIMSIHHS Ha OKPYKAIOIIYIO CPeIy, BO3MOXKHBIX
TJI00ATBHBIX TTOCHEICTBUH.

METANPEJIMETHBIE PE3YJIBTATHI

B pesynbTare OCBOGHMS TporpaMmbl 10 (M3MKE HAa YpPOBHE OCHOBHOI'O OOIIETOo
oOpa3oBanmsi y oOydvaromerocs OyayT chOpMHPOBaHBI MeTanpeaMeTHbIE Pe3yJbTaThl,
BKIIFOYAIOOIUE T1O3HABATCIIbHBIC YHHUBEPCAJIBHBIC y‘-Ie6HI)Ie HeﬁCTBHH, KOMMYHUKATUBHBIC
YHUBeEpcaJbHbIE yueOHbIe IeHCTBUS, pEryJIiTUBHBIC YHUBEpCAIbHbIC yUeOHBIE 1 CTBHS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

Ba3oBble JJornyeckue 1elicTBUA:

o BBISIBJIATH U XapaKTEepPU30BATh CyIIECTBEHHBIEC IPU3HAKU O0BEKTOB (SIBICHU);

o yCTaHABJIMBAaTh CYIIECTBEHHBIH NPU3HAK KJaccU(UKAIMM, OCHOBAHUS sl 0000IIEeHUs U
CpaBHEHUS;

o BBIABIIAITh 3aKOHOMEPHOCTH M NPOTHUBOPEUUs B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJII0IEHUSX, OTHOCSIIUXCS K (PU3UUYECKUM SIBJICHUSIM;

o BBISIBJSITH [IPUUMHHO-CJICICTBEHHBIE CBSI3U INPU M3y4yeHUH (PU3MUECKUX SBICHUH U

MIPOLIECCOB, J€aTh BBIBOJIBI C UCIIOJb30BAHUEM JACAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUECHUM,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SAX (PU3MUECKUX BEINYUH;
° CaMOCTOSTENILHO BBIOMPATh CIOCOO pelIeHusl yueOHOW (DU3MYEeCcKOi 3aaaun (CpaBHEHHE
HECKOJbKUX BAapUAHTOB PEIICHUS, BHIOOp HanboJiee MOAXOASIIEr0 ¢ YY4ETOM CaMOCTOSATEIHHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebLCcKHe 1eHCTBUA .

o UCII0JIb30BaTh BOIIPOCHI KaK MCCIICA0BATEIbCKUH HHCTPYMEHT ITO3HAHUS;

o MPOBOJIUTH 10 CAMOCTOSTEIILHO COCTABICHHOMY IUIAHY OITBIT, HECIIOKHBIN (DU3NISCKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeJOBaHUE (PU3HUECKOTO SIBJICHUS

o OLICHMBATh Ha TMPUMEHHUMOCTh W JOCTOBEPHOCTH WH(OPMAIMIO, MOMYYCHHYIO B XOIE
WCCJICZIOBAHUS UJTH SKCITIEPUMCHTA,

o CaMOCTOSITEIILHO (POPMYITMPOBATH 000OIIEHHUS U BBHIBOJIBI IO PE3yJIbTaTaM ITPOBEAEHHOTO
HaOJIIOIEHMSI, OIBITA, UCCIIEIOBAHNS,

o MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEWIIee pa3BUTHE (U3NYCCKUX IMPOIECCOB, a TAKKE

BBIJIBUTaTh NPEAINOJO0KEHNS 00 UX PA3BUTUH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ nndopmanmeii:
o IPUMEHATh pa3JIM4YHble METOJbl, MHCTPYMEHTbl M 3alpochl NpH IMOHCKE U OTOOpe
MH(OPMAIIMKU WM TaHHBIX € YYETOM IPENJI0KEHHON yueOHoH pu3ndeckoi 3a1auu;
o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPNPETHUPOBATH HHPOPMALMIO PA3IUUHBIX
BUJOB U (hOPM Npe/ICTaBIICHUS;
o CaMOCTOSITENIbHO BBIOMpPATh ONTUMAalbHYIO (GOpPMY IpeacTaBleHHs HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaul HECIOKHBIMHM CXEMaMH, JuarpaMMaMu, HHOM rpagukoil u
UX KOMOMHAIASIMMU.

KoMMyHHKAaTHBHBIC YHHBeEpPCaJbHbIe y4eOHbIe 1eiCTBHUSA:
o B Xojae OOCyXJIeHHS ydeOHOro marepuala, pe3yJbTaTOB JIa0OpaTOPHBIX paboT U
IIPOEKTOB 3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYKJaeMOW TEeMbl W BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha peLIeHNE 3a/1a4i U MoJiJepKaHue 01arokeaaTeIbHOCTH OOIEHHUS;
o COIIOCTABIIATh CBOU CYXKAEHUS C CYKISHWSIMHM JAPYIMX YYacTHHUKOB JHMajora,
OOHapyXHMBaTh Pa3IUUNE U CXOACTBO MO3UIIHIA;
o BBIpaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMHCbMEHHBIX TEKCTAX;



o nyOJMYHO  TPEACTaBJIATh  PE3yJbTaThl  BBIOJHEHHOTO  (DU3MYECKOTO  OIbITa
(aKCTIepHMEHTa, UCCIIEA0BAHNUs, IPOCKTA);

. MOHUMATh M UCIIOJB30BATh MPEUMYILECTBA KOMAHIHON M WHAUBUIYAIbHOIN PabOThI IIpU
PEIICHUHM KOHKPETHOW (PU3NYECKON TTPOOJIEMBI;
o MPUHUMATh IIEJI1 COBMECTHOW JICATCIbHOCTH, OpPraHWU30BBIBATH JICHCTBHS TI0 €€

JOCTHIKEHUIO: PaCHpeNesisiTh POJH, 00CYKIATh MPOIECCHl U PE3YIbTaThl COBMECTHOW paboTHI,
000011aTh MHEHHUS HECKOJIBKHUX JTFO/ICH;

o BBINOJIHATG CBOIO 4YacTb pabOThl, OCTHras KadyeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYs CBOM JEUCTBHS C JPYTHUMH YI€HAMU KOMaH/IbI;
o OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPONYKT MO KPUTEPUSM, CAMOCTOSTEIHHO

copMyITUPOBAHHBIM YIaCTHUKAMH B3aHMMOCHCTBHSI.

PerynsiTuBHBIC YHHBeEpPCATbHbIC YYeOHbIC A CTBUS

Camoopranusanus:
J BBIABIIAITh MPOOJIEMbl B KU3HEHHBIX U YUYEOHBIX CUTyalUsX, TPEOYIOIUX AJIS pPeLIeHUs
(bu3nYeCKNX 3HAHUI;
o OPUEHTHPOBATHCSI B Ppa3IMUYHBIX [OAXOJAX MPUHATUS pelIeHud (MHAUBUIYaAIbHOE,
HPUHATHE PELICHUS B IPYIIe, IPUHATHE PELICHUI IPyMIoi);
J CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pelieHus (u3nueckod 3ajauyd WM IUIaHa

WCCIENOBaHUSI C y4E€TOM HMMEIOIIUXCS PECYypCoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAThH NpEJIaraéMble BApUAHThI PELICHUI;

o JIeNIaTh BBIOOP U OpPaTh OTBETCTBEHHOCTD 32 PEILICHUE.
CaMOKOHTPO.1b, IMOIIMOHAIbHbII HHTE/LJIEKT:
J JIaBaTh aJICKBATHYIO OIICHKY CUTYAIlUU U MPEJIaraTh MJaH e€ H3MEHCHUS;
o OOBSICHSITh IPUYUHBI TOCTUKEHHS (HETOCTHKEHUS) PEe3yJIbTaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;
o BHOCHTHh KOPPEKTUBHI B JICATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHCHUS (DU3HUECKOTO

WCCJIENOBAaHMsI WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOATENHCTB, U3MEHUBIIUXCS CUTYaIlUH,
YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIUX TPYTHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSAM;

o CTaBUTh ce0sl Ha MECTO JPYroro 4enoBeka B XOJ€ CIopa WIM JUCKYCCHM Ha Hay4dHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPyToro;

o IIpU3HaBaTh CBOE MPaBO Ha OWIMOKY IpU peuleHUH (QU3MYECKUX 3aJad WId B

YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYroro.
I[MPEIMETHBIE PE3VJIbTATDI

K konuy oOyueHus B 7 kJjacce NpeIMeTHbIE pe3yJbTaTbl Ha 0A30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUMN:
. UCIIOJIb30BaTh  MOHATHS: (U3MYECKHME W XHMHUYECKHE SBICHHS, HaOJIO/ICHHE,
9KCIIEPUMEHT, MOJI€Jb, TUIIOTE3a, CAUHULIBI (PU3UICCKUX BEITUYMH, ATOM, MOJICKYJIa, arperaTHbIC
cocTOsiHUS ~ BemectBa  (TBEpAOE, IKUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBUIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPACKTOpHUs, pPaBHOJCHCTBYIOIIAs CHJIA,
nedopmanus (yrnpyras, miaacTHueckas), HSBECOMOCTb, COOOIIAIOIINECS COCYIbl;
° paznmu4aTh sBieHus (audQysus, TEIIoBOe NBUKEHHWE YAaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBM)KEHUE, MHEPIIMS, B3aUMOJICCTBUE TEJ, PAaBHOBECHE TBEPJBIX
TEJ C 3aKPEIUIEHHON OChIO BpalleHUs, Nepeaadya JaBiIeHUS TBEPABIMHU TEJIAMU, KUJIKOCTSIMU U
ra3aMu, aTMoc(epHOe JaBliCHHWE, IJIABaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOW SHEPruu) IO



ONMCAaHUI0 MX XApaKTEPHBIX CBOWCTB M Ha OCHOBE OINbITOB, JAEMOHCTPUPYIOILIUX JaHHOE
(busnyeckoe sBICHUE;

o pacrio3HaBaTh MpPOSBIICHHE HW3YYEHHBIX (DU3MUECKHUX SIBJICHUHM B OKpPY)KaIOIIEM MUDE, B
TOM 4Hciie GU3NUECKUE SBICHUS B IPUPOJE: IPUMEPHI JBHXKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOM M HEXUBOW NPUPOJAE, NECUCTBUE CUJIBI TPEHUS B TPUPOAE U TEXHUKE, BIMSIHUE
aTMOC(EpHOro J1aBjieHUs Ha >KUBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B Telle YelOoBeKa, MpU
9TOM MEPEeBOAUTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJIENATh CYIIECTBEHHBbIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SIBICHU;

o OIUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (hu3MUEeCKUE SIBJCHUS, UCHOIb3Yyd (hU3NUecKue
BEJIMUYUHBI (Macca, 00BbEM, MJIOTHOCTh BEIIECTBA, BpEMs, IIyTb, CKOPOCTb, CPEIHSS CKOPOCTb,
CHUJIa YIIPYroCTH, CHJIa TSKECTH, BEC Tela, CHJia TPeHUs, JaBjeHue (TBEPAOro Tena, KUAKOCTH,
rasa), BBITAJIKMBAIOIAsl CHUJIa, MEXaHHuYecKas paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHIIBI,
KO3 HUIMEHT MOJIe3HOro JEHCTBUS MEXaHM3MOB, KHHETHYECKas U MOTEHIUalIbHas SHEprus),
IpU ONHCAHWU TIPABHIIBHO TPAKTOBATh (HU3MUECKUH CMBICT HCHOJIB3YyEMBIX BEIMYUH, HX
0003HaUEHUS M E€IUHUIBI PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3NYECKyI0 BEIMUUHY C IPYTMMHU BEIMYHMHAMHU, CTPOUTH IpaUKU W3YUEHHBIX 3aBUCUMOCTEN
(bU3NUeCcKUX BEIUYHH;

o XapaKTepH30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHHS U MPOLECCH, CIOJIb3Ys MpaBUia
CIIOJKEHUS cuil (BJOJIb OJIHOM npsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena, npaBuiio
paBHOBecHs pbluara (0J10Ka), «30J10TO€ IPABMIIO» MEXAHUKH, 3aKOH COXpPaHEHHs] MEXaHHYECKOM
SHEpruM, MpU OTOM JaBaTb CIOBECHYIO (OPMYJUPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTEMaTUYECKOE BBIPAIKEHUE;

o 00BACHATH (PM3UUECKUE SBJICHNUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTYyalluil IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE U3 1—2 JIOrMYecKux IIaroB C Omnopoil Ha 1—2 HU3y4EHHBIX CBOIICTBa
(bu3nUecKuX SABJICHUM, PU3NIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

o pemaths pacuéTHble 3amadu B |—2 JeWCTBHsI, MCHONB3Ys 3aKOHBI U (HOopMyIHl,
CBsI3bIBAIOIME (DM3UUECKHE BEIMYMHBI: HAa OCHOBE aHaiM3a YCJOBUS 3a/a4ydl 3aIliChIBAThH
KpaTKO€ YCJIOBUE, MOJCTaBIATh (U3NUYECKHE BEIUYUHBI B (OPMYJBI U MPOBOAMUTH PACUETHI,
HAaXO/UTh CIIPaBOYHBIC JaHHbIE, HEOOXOIAUMBIE JIJISl PELICHUs 3a/1a4, OL[EHUBATh PEaTMCTUYHOCTh
MOJIYYCHHOU (PU3NIECKOl BETMYNHBI,

o pacno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOKHO PELIMTh MPH MOMOIIM (PU3HMUECKUX METOOB,
B OIMCAaHUM HCCIIEAOBAHMS BBIACIATH MIPOBEPIEMOE IPEAIONIOKEHNE (TUIIOTE3Y), pa3indarh U
MHTEPIPETUPOBATH MOIYUYCHHBIN pe3ynbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, JA€1aTh BHIBOJBI
II0 €ro pe3yabTaTaM;

o IPOBOAUThL OMNBITHl MO HAOMIONEHHMIO (U3MUECKUX SIBICHUH WM (PU3NYECKUX CBOWUCTB
TeJ: GOPMYIUPOBATh MPOBEPSIEMbIE IIPEIIIOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHUs, 3aIIMCHIBATh X0/ ONbITA U (POPMYJIUPOBATH BBIBOJBL;

o BBINOJIHATh MPSIMblE U3MEPEHUs] PAaCCTOSHMs, BPEMEHH, Macchl Tela, 00béMa, CUIBI U
TEMIIEpaTyphl ¢ UCHOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aUCHIBATH MOKa3aHUS
npuOOPOB C YUETOM 3aJaHHOM a0COIFOTHON MOTPEIIHOCTH U3MEPEHUM;

o IIPOBOAUTH HCCJIEIOBAaHUE 3aBUCHUMOCTU OJHOM (U3MYECKOW BETMYMHBI OT JPYroM ¢
UCIOJb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO ABHXKYLIETOCsS Tela OT
BPEMEHHM [IBM)KCHUS TeJa, CHJIbI TPEHUs CKOJBKEHHUS OT Beca Tela, KadecTBa 0OpabOTKH
IIOBEPXHOCTEN TEJl U HE3aBUCHUMOCTH CWJIbI TPEHHs OT IUIOLIAJAN CONMPUKOCHOBEHUS TEJI, CHIIbI
YIPYroCTH OT YJAJMHEHUs IPYKUHbI, BHITAJIKUBAIOLIEH cuiibl 0T 00bEMa MOrpyXEHHOM yacTu
TeJa W OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO IOTPYXKEHO TEJO, YCIOBUU IUIaBaHHs Tell, YCIOBUHA paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUU Y4EOHOrO HCCJIEIOBaHMS, COOMpaTh YCTAHOBKY M BBIIIOJHSTH
U3MEpEHHsI, Cieqys NpeAJIOKEHHOMY IUIaHy, (DUKCHPOBATh pE3yJbTaThl  IOJTy4YEHHOMH



3aBUCUMOCTH (U3UYECKHX BEIUYMH B BHUJEC MPEIIOKEHHBIX TaOmuI U rpadukoB, IenaTh
BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBAHUS;

o MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYHMH (TUIOTHOCTh BEHIECTBA
XKUJKOCTH M TBEPAOrO Tella, CUja TPEHMs CKOJbKEHMs, JaBJIECHUE BO3/lyXa, BBHITAJKUBAIOLIAs
CWIa, NEHCTBYIOIAs Ha TOrPY)XEHHOE B KHUIAKOCTh TEJIO, KO3(P(UIIMEHT MOJIE3HOro JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAYyS MPENJIOKCHHOW WHCTPYKIMHU: TPU BBIMOJTHEHUH HW3MEPEHUM
cobupaTh KCIMEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHNE UCKOMOW BEJIIMYWHEI;

o coOioaTh MpaBUia TEXHUKM Oe30macHOCTH npu pabore ¢ J1a6OpaTOPHBIM
000pyI0BaHUEM;
° yKa3blBaTh MPUHLMIBI JCUCTBUS MNPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,

TEpMOMETp, IUHAMOMETpP, COOOIIAIoIIMecs COCyIbl, OapomeTp, pblyar, MOABWKHBIM H
HEMOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;
J XapaKTepH30BaTh MPUHIUIIBI JEHCTBUS H3yYSHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB
C ONOpOM Ha HUX onucaHus (B TOM 4YHUCIE: MOAIMUIHUKH, YCTPOMCTBO BOJONPOBOAA,
THJIPaBIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp), UCHOJb3Ys
3HaHUS O CBOHCTBax (uU3HUYECKUX SBJIEHUI M HeoOXoguMble (U3MUECKHE 3aKOHBl U
3aKOHOMEPHOCTH;
o IPUBOJAUTH IpUMEpPHl (HaXoOuTh HH(OpMaLMIO O MpUMeEpax) MPAKTUYECKOro
UCIOJb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW >KM3HM i oOecrieueHus! 6e30MacHOoCTU
npu obOpalieHuu ¢ OpudbopaMu M TEXHMUYECKHMMM YCTPOMCTBAMH, COXPAHEHUS 370pOBbS U
COOJIIOZICHUSI HOPM 9KOJIOTHYECKOr0 MOBEIEHHsI B OKPYKaIOLIeH cperie;
J OCYILIECTBIATh OTOOp HMCTOYHUKOB HHpoOpManuu B VIHTepHETEe B COOTBETCTBHU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUH U NyTEM CpaBHEHUS
pa3IUYHBIX HCTOYHHUKOB BBIIEISATh HH(OpMALUIO, KOTOpasl SBIISETCS MNPOTUBOPEUMBON WU
MOJXKET OBITh HEIOCTOBEPHOM;
J UCII0JIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYeCcKoro colep)KaHus, CIpPAaBOUYHbIE MaTepHualbl, pecypchl ceTd IHTepHer, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUS TeKCTa, MpeoOpa3oBaHUs HHPOpPMAIMK U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
o co3JaBaTh COOCTBEHHBIE KpPAaTKME NMHUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HUCTOYHUKOB MHGpOpMAIK (PU3NIECKOr0 COACpKaHMsI, B TOM YHclie MyOIMYHO JeNaTh KpaTKue
COOOIIEHUST O pe3ylbTaTax IMPOEKTOB MM Y4YeOHBIX MCCIEIOBAHUU, MPH ATOM T'PaMOTHO
UCIOJb30BaTh M3YUYCHHBIN MOHATHIHBIN ammapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIUICHHE
Mpe3eHTallUEN;
J IIPU BBINOJIHEHUU Y4E€OHBIX IPOEKTOB M HCCIEAOBAHUN paclpenessiTh O0s3aHHOCTH B
Ipylne B COOTBETCTBMHM C IIOCTAaBJICHHBIMHM 3aJjauaMH, CIEAWTh 3a BBINOJIHEHHEM IUIaHa
JeUCTBUM, aZleKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTb T'PYIIIbI, BHICTpAUBaTh
KOMMYHHMKAaTHBHOE B3aUMO/I€IICTBHE, YUUTHIBAasi MHEHHE OKPYKAIOLIHX.

K koniy oOyuenus B 8 kjacce nperMeTHbIE pe3yjbTaTbhl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLMXCS YMEHUMN:
o UCIOJb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIMJIOBOE JBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTANIMUYECKUE U aMOp(HBbIE Tella, HACBILIICHHbIN
Y HEHACBHILIEHHBIH Iap, BIAXKHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIIOBOI
JBUTATENb, AJEMEHTAapHBIA D3JIEKTPUUECKUM 3apsl, SJEKTPUYECKOE I0Jie, MPOBOJHUKH U
JUBJIEKTPUKH, TOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE I10JI€;
o pa3nuuaTh SBJIEHUS (TEIUIOBOE pacUIMpEHUE M CKaTue, TeIionepenaya, TENIoBoe
paBHOBECHE, CMauMBaHWE, KaNWULIPHBIC SBICHMSA, HCHAapeHHe, KOHJEHCallus, IUIaBJICHUE,
KpUCTaJUIM3alus (OTBEpAEBAaHUE), KUIIEHHE, TEIIonepenaya (TEIIONpOBOAHOCTb, KOHBEKLUS,
U3Ny4deHHe), AJIEeKTpU3alus TeJ, B3aUMOJEHCTBHE 3apsiioB, JEUCTBUS 3JEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHe, B3aUMO/Iel CTBHE€ MAarHUTOB, A€M CTBHE MArHUTHOIO MO Ha MPOBOJIHUK C



TOKOM, 3JIEKTPOMarHuTHasi MHAYKLHS) [0 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

o pacrio3HaBaTh IPOSBJICHHE W3YYEHHBIX (DU3MUYECKUX SIBJIECHUI B OKpYXalolleM MHUpE, B
TOM uHclie (Qu3MYecKue SBICHHS B MPHPOJE: MOBEPXHOCTHOE HATSHKEHHE M KANWUIIPHBIC
SIBJIGHUS B TPUPOJE, KpUCTAJUIbl B mIpupone, uznydeHue CoHIA, 3aMep3aHue BOJOEMOB,
MOpcKkHe Opu3bl, O0pa3oBaHHE pOCHI, TyMmMaHa, HHEs, CHEra, JJICKTPHUYECKHUE SIBIICHUS B
aTMocdepe, MEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMJu, Jpeid MomocoB,
pOJIb MarHUTHOI'O TOJS JUIS JKU3HM Ha 3emJiie, MOJIIPHOE CHSIHHE, IPH 3TOM IEpPEeBOIUTH
MPAKTHYECKYIO 33a71a4y B YUeOHYIO, BBIICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) QUZNIECKUX
SIBJICHUH;

o OIMCHIBaTh M3Y4YEHHbIE CBOMCTBA TN M (PU3NYECKHUE SABJICHUS, UCIOJIb3Yys (U3NUECKHE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrus, KOJINYECTBO TEIUIOTHI, YAelIbHas TEMI0EMKOCTh
BEIIECTBA, y/AelbHAs TeIJIoTa IUIaBIIEHUs, yJelbHas TeljoTa MapooOpa3oBaHus, yJelbHas
TEMJ0Ta CropaHus TOIUIMBA, KOI(@PUIIMEHT TOJE3HOr0 JEWCTBHS TEIJIOBOM MAaIlMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3JlyXa, JJIEKTPUYECKHM 3apsii, CHjIa TOKa, 3JIEKTPHUYECKOE
HaIpspKEHUE, CONPOTHUBIIEHUE IPOBOJHUKA, YAEIBHOE CONPOTUBIIEHUE BeEllecTBa, padora U
MOIIHOCTh 3JIEKTPUUECKOTr0 TOKa), IPH ONMHUCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICIH
UCIOJIb3YyEMbIX BEJIMYUH, 0003HAYEHHS U €IUHULBI (U3NYECKUX BEITMYHUH, HAXOIUTH (GOPMYJIBL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYUHY C OPYTMMH BEIMYMHAMHU, CTPOHUTH TI'pauKu
U3Y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;

o XapakTepu3oBaTh CBOICTBAa TeJ, (U3MUECKHE SBJIEHUS M IPOLECCHl, HCIONb3Ys
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH CTPOEHHUS BEUIECTBA, NPUHIIUI
CYIEepIIO3uLUU T0JIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma ad
ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHeHUs! SHEPTUu, IPU 3TOM JaBaTh CIOBECHYIO
(opMyITUPOBKY 3aKOHA M 3alIMCBHIBATh €0 MATEMATUYECKOE BHIPAKEHHE;

o OOBSICHATH (PU3NUECKHE MPOLIECCH] M CBOMCTBA TeJI, B TOM YHUCII€ U B KOHTEKCTE CUTYyalUil
MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH NMPUUUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
00BsiICHEHHE W3 1—2 IIOTMYEeCKUX IIaroB ¢ Omopod Ha |—2 W3ydeHHBIX CBOWCTBA (hU3MUECKUX
SIBIICHUH, (PU3HUECKIX 3aKOHOB M 3aKOHOMEPHOCTEH;

o pemiate pacuérHele 3aauyd B 2—3 JEHCTBUS, UCIOIB3YyS 3aKOHBI M (OPMYIIBL,
CBsi3pIBalolIMe (U3MUecKue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJadydl 3alKChIBaTh
KpaTKO€ YCIIOBHE, BBIABIATH HEIOCTATOK JAHHBIX ISl PEIICHUs 3a/aud, BHIOMPATh 3aKOHBI U
(bopmynbl, HEOOXOAUMBIEC JUIA €€ pEelIeHus, NMPOBOIUTH PAacuéThl U CPaBHUBATH MOIYYEHHOE
3HauYeHUE (PU3NUECKOM BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;

o pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3HUECKHX METOM0B,
UCIOJIb3Yysl ONMCAHUE HCCIEAOBaHUSA, BBIIEIATh IMPOBEPAEMOE MPEANOJIIOKEHNE, OI[EHUBATDH
MPaBUILHOCTb MOPSKA IPOBEACHHS UCCIIEOBAHUS, €TaTh BHIBOJIBI;

o MIPOBOJIUTH OMBITHI MO HAOMIOAECHUIO (PU3NYECKUX SIBJICHUHN WM (PU3UUYECKUX CBOMCTB TEI
(KanwIUIsIpHBIE  SIBJICHUS, 3aBUCHMOCTH JIaBIIEHUS BO3JyXa OT €ro o0béMa, TemmepaTyphl,
CKOpPOCTM Mpollecca OCTHIBAHMS W HAarpeBaHMsl MpPU H3JIYyYEHUU OT IBETa M3JIydarolen
(mornowaroieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUsS BOABI OT TEMIEpaTypbl >KUIKOCTH U
wionaaM €€ IMOBEPXHOCTH, JJIEKTpU3alus TEJl U B3aUMOJCHCTBHE 3JIEKTPUUECKHUX 3apsIOB,
B3aUMOJICHCTBUE IIOCTOSHHBIX MArHMWTOB, BH3YyalM3allMsi MAarHUTHBIX IIOJEH IOCTOSHHBIX
MarHuToOB, JEHCTBHS MarHUTHOIO IOJSI HA MHPOBOJAHHK C TOKOM, CBOWCTBA AJIEKTPOMAarHuTa,
CBOWMCTBA  JJEKTPOABUTATENs]  MOCTOSIHHOTO  TOKa):  (OpMyIUpoBaTh  MPOBEpsEMbIe
MPEATNONOKEHUs, COOUpPATh YCTAHOBKY U3 MPEVIOKEHHOTO O0OpYyIOBaHUS, OMHCHIBATH XOJ
omnbITa U (POPMYJIMPOBATH BHIBOJIBI;

o BBINIOJHSTh MpPSMble HU3MEPEHUS TEeMIIepaTypbl, OTHOCHUTEJIbHOI BIAXXHOCTH BO3AYyXa,
CHJIBI TOKa, HANPsDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JAATYUKOB (PUIUUECKUX
BEJIMYMH, CPABHUBAThH PE3yJIbTAThl U3MEPEHUN € YUETOM 3aJaHHOU aOCOMIOTHOMN MOrPEeIIHOCTH;



o IPOBOJIUTH HMCCIIEOBAHUE 3aBHCUMOCTH OJHOW (DHM3HUECKOll BEIMYMHBI OT APYToil C
UCIOJb30BAaHUEM IMPSAMBIX HM3MEpPEHUH (3aBUCHUMOCTb CONPOTHBIIEHHS IPOBOAHMKA OT €ro
JUIMHBI, MJIOLIANA MOIEPEYHOr0 CEUEHHUSI U YAEJIBHOIO CONPOTHUBIICHUS BEILECTBA IPOBOJHHUKA,
CWJIBl TOKa, WAYLIETO Yepe3 IMPOBOAHUK, OT HANPSDKEHUsS Ha IPOBOJHUKE, HCCIEHOBAHUE
MOCJIEIOBATEIbHOTO M NApaJUIeJbHOTO  COCIMHEHMH  MPOBOJHUKOB):  IUIAHUPOBATH
HCCJIEZIOBAaHNE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIeNys MPEAJIOKEHHOMY IJIaHy,
(bukcupoBaTh pe3yJibTaThl TMOJTYYEHHOM 3aBUCHUMOCTH B BHJAE TaOIMIl U TpauKoOB, AeNaTh
BBIBOZIBI 110 PE3YJIbTaTaM U CCIIEA0BaHUS;

o IPOBOJANTH KOCBEHHBIE H3MEPEHUS (QU3MUECKUX BEIMYMH (yJeNbHAas TEIIOEMKOCTb
BELIECTBA, CONPOTHBJICHUE IPOBOJHUKA, pab0OTa M MOLIHOCTb JJIEKTPUYECKOTO TOKa):
IUIAHUPOBATh M3MEPEHHUs, cOOHUpaTh IKCIHEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys MPeaoKeHHOU
WHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BEJINYUHBI,

. coOroaTh MpaBUiia TEXHUKA O€30MacHOCTH mpu  paboTe ¢ J1abopaTOpPHBIM
00opyIoBaHUEM;
o XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB

C OHOpod Ha WX ONHMCAaHUA (B TOM YHUCIIE: CHCTeMa OTOIUIEHHs JIOMOB, I'MTPOMETp, MapoBas
TypOuHa, amIepMeTp, BOJIBTMETP, CUETUMK DJICKTPUUECKOH SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
puOOpBl, HArpeBaTelbHbIE AIIEKTPOIPUOOPHI (IIPUMEPBI), SIEKTPUUECKHUE NPEJOXPAHUTENH,
JJIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSHHOI'O TOKA), HCHOJb3ysl 3HAHHMS O CBOMCTBax
(bu3nyecKuX ABJIEHUHN U HeoOXoauMble (pr3HUEcKe 3aKOHOMEPHOCTH;
J pacro3HaBaTh HpPOCTble TEXHHYECKME YCTPOMCTBA M H3MEpUTENbHBIE HPUOOPHI 10
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KUIKOCTHBIH TEpPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, PEOCTaT), COCTABISATh CXEMBI
NIEKTPUUECKUX IleNeil ¢ MOCJIeNOBAaTEIbHBIM M IapajieIbHbIM COEAMHEHHEM JJIEMEHTOB,
pasiinyas yciaoBHblE 0003HAUEHMSI HIIEMEHTOB 3JIEKTPUUECKUX LIEHeH;
J OPUBOIUTH TMpHUMEpPhl (HAXOIUTh HMHPOPMALUIO O HpUMeEpax) MPaKTUYECKOIro
UCTIONIb30BaHUS (DM3UYECKUX 3HAHWN B TIOBCETHEBHOM XHM3HM JAJsI oOecredeHust 0e30macHOoCTH
npu obpamieHuu ¢ npubopaMud M TEXHUYECKHMMU YCTPOMCTBAMM, COXpaHEHMs 3/10pOBbS U
COOJIIOZICHUSI HOPM 9KOJIOTHYECKOr0 MOBEIEHHSI B OKPYKaIoLIeH cpeie;
J OCYIIECTBJIATh MOMCK MH(pOpMauu GU3nYecKoro conepxanusi B IHTepHere, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUS JIONOJHUTENbHBIX HCTOYHUKOB BBIIEISTH
MH(POPMALINIO, KOTOpast ABJISETCS MPOTUBOPEYNBON HIIM MOXKET OBITh HEAOCTOBEPH O
o UCIOJIb30BaTh IMPHU BHIMOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MUecKoro CcoiepkKaHMs, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VIHTepHeT, BIaAeTh
npuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs MHGPOpMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;
J co3aBaTh COOCTBEHHbIE€ ITMCbMEHHBIE W KpaTKUE YCTHble COOOLIeHMs, 0000mas
MH(QOPMAIUIO U3 HECKOIBKUX MCTOYHUKOB (DU3UYECKOTO COAEpP)KaHUs, B TOM YUCIE MyOIMIHO
MIPEJCTaBIATh Pe3yJbTaThl MPOEKTHOM WM MCCIEA0BATENbCKOW JEsTENbHOCTH, IPU 3TOM
IPaMOTHO MCIIOJIb30BaTh HM3YyYEHHBIH MOHATUHHBIM ammapar Kypca (HU3UKH, COIPOBOXKAATH
BBICTYIJICHU € IIPE3CHTALMEH;
J IOpU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (HU3MUECKUX IPOLECCOB
pacnpenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABICHHBIMU 3a/1a4aMH, CIECAUTH 3a
BBIIIOJIHEHUEM I1JIaHA JEMCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIlEHUBATh COOCTBEHHBIN
BKJIQJ] B J€SITEIbHOCTh I'PYMIbl, BHICTPAaUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICICTBHE, MPOSBIISS
TFOTOBHOCTb pa3periaTh KOH (PIUKTHI.

K xonmy oOy4deHus B 9 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxxaTb COPMUPOBAHHOCTh Y O0yUAIOIINXCS YMEHUI:
o UCIOJb30BaTh IOHATHUS: CHCTEMa OTCYE€Ta, MaTepuajbHas TOUYKa, TPAaEKTOPHS,
OTHOCHUTEIBHOCTh MEXaHWYECKOro ABMXKEHUs, Aedopmanus (ympyras, IjiacTuueckas), TpeHue,



[EHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, IEHTP TSHKECTH, aOCOITIOTHO
TBEPJIOE TEJIO, LIEHTP TSKECTU TBEPJOro Tela, paBHOBECUE, MEXaHUUECKHUE KOJeOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U yJIbTPa3BYK, 3JEKTPOMArHUTHbIEC BOJHBI, LIKajda 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJIbHO30PKOCTh, CHEKTPhl UCIyCKAaHUS U IMOIJIOIIeHUs, anbda, 6eTa- u
raMMa-u3Jay4eHus, U30TONbI, A1epHasl YHEPreTUuKa;

o paznuyaTh sBJIEHHMS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIIMHEWHOE JIBH)KEHHUE,
PaBHOYCKOpPEHHOE MpPSIMOJMHEHHOE JABW)KEHHME, CBOOOJHOE TaJeHUEe Tell, pPaBHOMEPHOE
JBUKEHHUE T10 OKPYXXHOCTH, B3aMMOJACHCTBHE TeJN, PEaKTHUBHOE JBIXKEHHUE, KoJiedaTelbHOe
JBIDKEHHE (3aTyXalollie M BBIHYXJEHHBbIE Kojie0aHMs), PE30HAHC, BOJHOBOE JBH)KEHHE,
OTpPa)KEHUE 3BYyKa, NPSIMOIMHEWHOE DACIPOCTPAaHEHUE, OTPAKEHUE M IIPEJIOMIICHHE CBETA,
[IOJJHOE BHYTPEHHEE OTPaKEHUE CBETa, PA3JIOKEHHE OEJIOro CBETa B CHEKTP U CIOXKEHHE
CIIEKTpaJbHBIX IBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs paJMOaKTHBHOCTb, BO3HUKHOBEHHUE
JMHEWYaToOro CHEKTpa HW3JIy4eHHUs) MO ONHUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBICHUE;

. pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpYy)KaroulemM Mupe (B
TOM 4Hclle (PU3NYECKUE ABJIEHUS B IPUPOJIE: IPUIIMBHI U OTJIMBBI, ABMKeHUE Tu1aHeT CoHeuHon
CUCTEMBbl, PEAKTUBHOE [BW)XEHHE >KUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHNE, CEMCMHYECKUE BOJHBI, I[yHAMH, 3XO, LIBE€Ta TeJ, ONTUYECKHE SBJICHHS B
npupoae, OMoIOoruyeckoe JeHCTBHE BHAWMOrO, YIbTpadHOIETOBOIO U PEHTIC€HOBCKOTO
U3Iy4eHUH, €eCTeCTBEHHbIH paAuMOaKTUBHbIA (OH, KOCMHUYECKHE JIy4M, paJUOaKTHUBHOE
U3NydeHUEe MPUPOJHBIX MHUHEPAJIOB, ACUCTBUE paJMOAKTUBHBIX H3JIy4€HHH Ha OpraHusM
YeJI0BeKa), IPU 3TOM NE€PEBOIUTH MPAKTUUECKYIO 3a/1auy B YU€OHYI0, BBIACIATh CYIIECTBEHHBIE
CBOMCTBA (MPHU3HAKK) (PU3NYECKUX SBJICHUN;

o OIKCHIBaTh M3Y4YCHHBIE CBOMCTBA TelN U (U3WYECKUE SIBJICHUS, MCIOIb3YS (PU3UUECKHE
BEJIMYUHBI (CpeHssS U MIHOBEHHAs! CKOPOCTh Teja MpU HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHUE,
IepeMelleHne, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHUS, CuUJla YHPYrOCTH, CHUJla TSXKECTH,
yCKOpeHHe CBOOOJHOro MNajJeHHs, BeC Tella, MMITYJIbC Tejla, UMIYJIbC CHJIbI, MeXaHW4ecKas
paboTa M MOIIHOCTb, NOTEHIMAJIbHASI HHEPrUs Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
MOTEHIMAIbHAsL DHEPIUs CKATOW INPYKHUHBI, KHHETHUYECKas SHEprus, IMOJIHAs MeXaHH4YecKas
SHEprus, Mepuoj M 4YacToTa KoJieOaHWi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBeTa, IOKa3aTedb MPEIOMJICHHS Cpenbl), MPH OMHCAHUM MPABHIBHO TPAaKTOBATh
(bu3nYeCKuil CMBICT MCMOJIb3yEMbIX BEIMYHH, 0003HAYEHUS U €IWHULBI (PU3NYECKUX BEITUYMH,
HaXOoAUTh (OPMYJIIBI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYIO0 BEITUYHMHY C IPYTUMH BeEIUYMHAMH,
CTPOUTH rpah)MKN U3y4EHHBIX 3aBUCHMOCTEH (PU3NYECKUX BETHYNH;

. XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SBJIEHUS U IPOLIECCHI, MCIONb3YsI 3aKOH
COXpaHEHMs! PHEPruu, 3aKOH BCEMUPHOIO TATOTEHUsSI, MPUHLHUI CYNEPHO3ULUU CUJI, MPUHLIHII
oTHOcuTenbHOCTH ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHBI
OTpaXkKEHUsl U TPEJIOMJICHUS] CBETA, 3aKOHBl COXPAHEHHUs 3apsiIOBOIO U MACCOBOTO 4HUCEN MpU
SIEPHBIX PEAKLUAX, [IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3NUECKHE MPOLIECCH U CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYyalUil
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH MPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh
00BbsiCHEHHE M3 2—3 JIOTUYECKUX IIIaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEpPHOCTEH;

o pemaTth pacyéTHble 3aauM (OMMpAIOLIUECs] Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIOJIb3YS
3aKOHBI U (hOPMYIIBI, CBSI3bIBAIONIME (PU3HUECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a]a4u
3alUChIBAaTh KPATKOE YCIIOBHE, BBIBIATH HEIOCTAIONIME MM W30BITOYHBIEC TaHHBIC, BHIOMpPATh
3aKOHBI M (opMyJibl, HEOOXOOMMBIC JUIsI pEIIeHHs, NPOBOAMTH pPACUEThl M OLIEHUBATh
PealuCTUYHOCTD MOJIYYEHHOI 0 3Ha4eHUs (PU3NUECKON BEIUYUHBL;



o pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3HUECKHX METOMIOB,
UCIOJb3Ysl ONMCAHHWE HCCIENIOBaHUSA, BBLACIATh IPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBAThH
MPaBWILHOCTh TOPSAAKA TPOBEACHHS HCCICIOBaHUS, JeNaTh BBIBOABL, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIOJEHUN U OITBITOB;

o MPOBOJIUTH OIBITHI 11O HAOIIOJEHUIO (PU3UYECKUX SIBICHUN UM (GU3NYECKUX CBOHCTB TE
(u3yyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHs SHEPruu, 3aBUCUMOCTH IEepHUoia
Kose0aHMi MPY>KMHHOT O MasiTHUKA OT MACChI Ipy3a U )XKECTKOCTH MPYKUHBI K HE3aBUCUMOCTb OT
aMIUTUTYIbI MaJIbIX KOJeOaHU, MPSMOIUHEIHHOE PacIpOCTpaHEHHE CBETA, Pa3IOKEeHHe 0enoro
CBETa B CIIEKTP, U3yYEHHE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKalie M CBOWCTB U300pak CHHUS
npeaMeTa B COOMparoIel JTMH3€e, HaOII0IeHU e CIUIONIHBIX U TMHEHYATBIX CIICKTPOB U3ITYYCHHS):
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000pyIOBaHHUS, OMUCHIBATH X0/
OTIBITA M €0 PE3yJIbTAaThl, )OPMYIUPOBATH BHIBOIHI;

o MPOBOJUTL TIPH HEOOXOJAMMOCTH CEpPHI0 MPSIMBIX HW3MEPEHUN, OMpenelsis CpeaHee
3HaYEHHUE U3MepseMO BeTMYUHBI ((POKYCHOE pacCTOSIHHE COOMpAIOIeil TMH3bI), 000CHOBBIBATH
BBIOOp criocoba u3MepeHus (M3MEPUTENILHOT0 Tprudopa);

o IPOBOJAUTH HCCIEOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHX BEIUYUH C MCIIOIb30BAaHUEM
OpSAMBIX M3MEpEeHU (3aBUCUMOCTh MYTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JBIKEHUU 0Oe3
HayaJbHOW CKOpPOCTH, IMepuoaa KojeOaHHl MaTeMaTHYecKOro MAasiTHUKA OT [JIMHBI HUTH,
3aBUCHUMOCTH yTJjla OTPaXKEHHsI CBETa OT yIJla MaJEHUs U yrja MpejIoMIIEHUs OT yria MajeHusl):
IJIAHUPOBATh UCCIIEI0OBAHUE, CAMOCTOATEIBLHO COOMpATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTaThI
HOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIWYUH B BHJE TaOJuI U rpaduKoB, NeiaTh BBIBOABI
10 pe3yJibTaTaM HCCIeIOBaHUS;

o IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (UIUUECKUX BEIMUUH (CpemHSsI CKOPOCTb U
yCKOpeHHe Teja IpH PaBHOYCKOPEHHOM JIBDKEHUH, YCKOPEHHE CBOOOAHOIO MAaJCHHUs,
WKECTKOCTh MPYKUHBI, KOIPPUIIMEHT TPEHHS CKOIBKEHHS, MEXaHUUecKasi paboTa U MOIIHOCTb,
4acToTa M MepHo KOoJIeOaHU MaTeMaTUYeCKOro U MPYKUHHOT'O MAasSTHUKOB, ONITHUYECKAsl CHIIa
coOmparomieil  TUH3bI, PAJWOAKTHUBHBIA  (OH): TUTAHUPOBATH  HW3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJIIHATH U3MEPEHUs, CIEAYs MPEI0)KEHHON HHCTPYKIIHH,
BBIYUCIIATH 3HAUCHUE BETMYMHBI U aHAIU3UPOBATH MOJMYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHMUI;

. coOroaTh MpaBWiia TEXHUKHM O€30MacHOCTH mpu  paboTe ¢ 1abopaTOpPHBIM
00opyIOBaHUEM;
° pas3m4aTb OCHOBHBIC IIPU3HAKU U3YUCHHBIX (1)1/13Hq€CKI/IX MOHCHeﬁ: MaTepuajibHas TOYKa,

abCoMIOTHO TBEPIOE TENO, TOUCUHBIN MCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUIaHeTapHas MOJAEIb
aToMa, HYKJIOHHAsl MOJieJIb aTOMHOT0 A/1pa;

J XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpOM Ha MX OMHMCaHUS (B TOM YHUCIE: CHUAOMETp, AATYMKHM MOJOXKEHUs, PACCTOSHUS U
YCKOpEHUs, pakeTa, 3X0JO0T, O4YKM, Iepuckon, Qoroanmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JJO3UMETp, Kamepa BuibcoHa), UCNOb3ys 3HAHUSA O CBOMCTBaX (U3MUYECKUX
SIBJICHUH 1 HeoOXouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

o UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3yYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX HPUOOPOB M  TEXHOJOTMYECKUX IPOLIECCOB IPHU pPEUIeHuH ydeOHO-
MPAKTUYECKUX 3aJ]]a4, ONTUYECKHE CXEMBbI JIJIs MOCTPOSHUS M300paXKeHUH B IJIOCKOM 3epKajie U
cobuparoliei JIMH3E;

o NPUBOJAUTH MHpUMEphl (HaXoOuTh HH(OpMALMIO O MpUMeEpax) MPAKTUYECKOro
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW >KM3HM i o0ecnedyeHus 0e30macHOCTH
npu oOpalleHuu ¢ MpubOpaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHUS 370POBbS U
COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 MOBEICHHSI B OKPY)KAIOLIEH cperie;

o OCYWIECTBIATh TMOMCK HH(poOpManmuu ¢usuueckoro coiepxanus B VHTepHeTe,
CaMOCTOSITENIbHO  (OpMyJMpysl MOMCKOBBIM  3alpoc, HAXOAWUTh NYTH  ONpENETICHUS



JIOCTOBEPHOCTH MOJIy4eHHOW MH(POpMallMi Ha OCHOBE MMEIOIINXCS 3HAHUN U JOMOTHUTEIbHBIX
HWCTOYHUKOB;

o WCIIOJIb30BaTh TPU BBIMIOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYECKOr0 CONep)KaHMs, CIPABOYHBIE MaTepHalbl, pecypchl ceth WHTepHeT, BIaneTh
npuéMamMu KOHCIIGKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHus WHGOPMAIMK W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MMUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(OpPMAINU U3
HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO COACPKAHUS, MyOIMYHO MPENCTaBIATh PE3yIbTaThl
MPOEKTHOM MJM HCCIEN0BATEIbCKONM JEATEIBbHOCTH, NPU 3TOM TIPAMOTHO MCIOJIb30BaTh
W3YYEHHBI TTOHATUHHBIN ammapaT U3y4aeMoro pasnena (PU3UKH U COMPOBOXKIATH BBICTYIIJICHHE
Mpe3eHTanuel ¢ yuéToM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

HaunmeHnoBanue pasaesoB u
TEM HPOrpaMMbl

KoaunuecTrBo
JacoB

DJIEKTPOHHBIE

(uudposbIe)
o0pa3oBaTe/bHbIE peCypchl

Pa3nen 1. ®u3uka v eé poJib B IO3HAHUHN OKPY:KaKIIEro Mupa

bubnuoreka HOK
https://m.edso00.ru/7f416194
11 ®dusznka - HayKa o0 IpUpoJIe 2 "
Poccuiickast ~ aJieKTpoHHass — IIKOJa
https://resh.edu.ru/
bubmuoreka HOK
https://m.edso00.ru/7f416194
1.2 dusnyeckre BEIUYHHBI 2 "
Poccuiickasi ~ anekTpoHHasi — IIKOJA
https://resh.edu.ru/
bubmuoreka LHOK
13 EcTecTBeHHOHAYYHBIH METOJ 2 https://m.edsoo.ru/7f416194
' MMO3HAHHUS Poccuiickass ~ snekTpoHHass — IIKOJA
https://resh.edu.ru/
Hroro no pazneny 6
Pa3jea 2. [lepBoHayajibHble CBe/IeHNsI 0 CTPOEGHUH BENIECTBA
bubnmnoreka [HOK
https://m.edso00.ru/7f416194
2.1 Crpoenue BeliecTBa 1 v
Poccuiickast  aynekTpoHHas ~— mIKOJa
https://resh.edu.ru/
bubnuoreka HOK
99 JIBIOKEHHME M B3aMMOJIEHCTBHE 5 https://m.edso0.ru/7f416194
' YaCTHI] BEIlleCTBA Poccuiickas 3JIEKTPOHHASA IIKO0JIa
https://resh.edu.ru/
bubauoreka HOK
93 ArperatHbie cocTosHus |, https://m.edso0.ru/7f416194
' BEIIEeCTBA Poccuiickass ~ anekTpoHHass — IIKOJA
https://resh.edu.ru/
Hroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aNMOAeiicTBHE TeJl
bubnuoreka LHOK
https://m.edso00.ru/7f416194
3.1 MexaHnyecKoe IBUKEHUE 3 -
Poccuiickast  anekTpoHHas ~— IIKOJa
https://resh.edu.ru/
bubnmnoreka HOK
https://m.edso0.ru/7f416194
3.2 WNHuepuus, macca, IIIOTHOCTb 4 "
Poccuiickass  ayekTpoHHas ~— IIKOJa
https://resh.edu.ru/
3.3 Cuna. Bugsl cun 14 bubmmoTeka I[HOK



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

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

Poccuiickas 3JIEKTPOHHASA IIKOJIa
https://resh.edu.ru/
Hroro no pasaeny 21
Pasnea 4. JlaBjienne TBEPABIX TeJl, JKMIKOCTEH U ra3o
JlaBnenne [lepenaua bubmiorexa HOK
C https://m.edso0.ru/7f416194
4.1 JIaBIICHUS] TBEPABIMU TENaAMH, 3 "
KHIKOCTAMMY H Fa3aMit Poccuiickast  aynekTpoHHas ~— mIKoJa
https://resh.edu.ru/
bubauoreka HOK
https://m.edso0.ru/7f416194
4.2 JlaBieHue )XKUIKOCTH 5 -
Poccuiickast ~ aJieKTpoHHass — IIKOJa
https://resh.edu.ru/
bubimoreka LHOK
43 ATmociepHoe napeHe 6 https.//v m.eds00.ru/7f416194
Poccuiickasi ~ anekTpoHHasi — IIKOJA
https://resh.edu.ru/
bubnuoreka HOK
44 JleiicTBrE )KUIKOCTH U Ta3a Ha 7 https://m.edsoo.ru/7f416194
' MOIPYKEHHOE B HUX TEIJIO Pocculickass ~ 2yeKTpOHHas — IIKOJa
https://resh.edu.ru/
Hroro no pasaeny 21
Pa3jea 5. PaGora 1 MOIIHOCTH. JHePrus
Bubnuoreka HOK
51 PaGoTa H MOIIHOCT 3 https://um.edsoo.ru/7f416194
Poccuiickast  aynekTpoHHas ~— IIKoJa
https://resh.edu.ru/
bubmuoreka HOK
https://m.edso0.ru/7f416194
5.2 ITpocTbie MEXaHU3MBI ) v
Poccuiickast  anekTpoHHas — IIKOJa
https://resh.edu.ru/
bubauoreka HOK
https://m.edso0.ru/7f416194
53 MexaHudeckasi JHEprus 4 -
Poccuiickast  aynekTpoHHas — IIKOJa
https://resh.edu.ru/
Hroro no pazaeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYHECTBO YACOB 68

10 [TIPOI'PAMME



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

8 KNIACC

Ne HaumenoBanue pasaenos | KoauvecrBo DJIeKTPOHHbIE (undposBbie)
n/n U TeM IPOrpaMMblI 4acoB o0pa3oBaTejibHbIE PeCypChl
Pasneq 1. TemioBble siBJIeHUSA
Ctpoenne U CBOMCTBa bubmorexa HOK
1.1 p 7 https://m.edsoo.ru/7f4181ce Poccuiickas
BEIIECTBA :
aJIeKTpOHHas mikoja https://resh.edu.ru/
bubmuoreka HOK
1.2 TerutoBbie MPOIECCHI 21 https://m.edsoo.ru/7f4181ce Poccuiickas
aJIeKTpOoHHas mikoja https://resh.edu.ru/
Hroro no pazneny 28

Pa3znen 2. JiekTpuiyecKue U MATHUTHBIE SIBJIEHUS

:‘)HGKTpI/I‘IeCKI/I c 3aps/bl.

bubimoreka HOK

2.1 3apsokeHHbIE Tella W UX | [ https://m.edsoo.ru/7f4181ce Poccuiickas
B3aMMOJICHCTBHE aJIeKTpOHHas mikoja hitps://resh.edu.ru/
MocTostHHbLil bubnuoreka HOK

2.2 . 20 https://m.edsoo.ru/7f4181ce Poccuiickas
AIIEKTPUIECKHI TOK :

aJIeKTpOHHAs mikoJja https://resh.edu.ru/
bubnuoreka LHOK

2.3 MarauTHble SIBJICHUS 6 https://m.edsoo.ru/7f4181ce Poccuiickas

aJIeKTpOHHas mikoJja https://resh.edu.ru/
DneKTpoMarHuTHas bubmorexa 1OK
2.4 - 4 https://m.edsoo.ru/7f4181ce Poccuiickas
3JIeKTpOHHAs mikosa https://resh.edu.ru/
Wroro no pazneny 37
Pe3epBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

9 KJIACC

Ne HaumenoBanue pa3saesnoB | KoauuyecrBo DJIeKTPOHHbIE (undposbie)
n/n U TeM IPOrpaMMblI 4acoB o0pa3oBaTejibHbIE PeCypChl
Pa3znen 1. Mexanuveckue siBJIeHUs
MexaHU4YeCKOe IBUKEHUE U bubmotexa LIOK
1.1 A 10 https://m.edsoo.ru/7f41a4a6 Poccuiickas
CIOCOOBI €r0 OMUCAHUS -
3JIeKTpOHHAs mikoja https://resh.edu.ru/
bubmuoreka HOK
1.2 BsaumoneiicTBre Ten 20 https://m.edsoo.ru/7f41a4a6 Poccwuiickas
aJIeKTpOoHHas mikoja https://resh.edu.ru/
bubauoreka HOK
1.3 3aKOHBI COXpaHEHHS 10 https://m.edsoo.ru/7f41a4aé Poccuiickas
3JIEKTPOHHAs mikoJia https://resh.edu.ru/
Hroro no pazneny 40

Paznen 2. Mexanudyeckue KoJie0aHus ¥ BOJTHBI

bubnuoreka HOK
2.1 MexaHudeckue KojieOanus 7 https://m.edsoo.ru/7f41a4a6 Poccutickas
aJIeKTpOHHAs mikoJja https://resh.edu.ru/
bubnmnoreka HOK
2.2 MexaHnnyeckue BOJHbL. 3BYK | 8 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHbIE BOJHBI
DJIEKTPOMarHuTHOE IIOJIE U Bubmuorexa HOK
3.1 P 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
IJIEKTPOMATHUTHBIC BOJIHBI -
3JIeKTpOHHas mikosa https://resh.edu.ru/
Wtoro no pazgeny 6
Pa3znen 4. CBeToBbI€ SIBJEHUS
3aKOHEI aCIIPOCTPAHEHUI Bubmorera HOK
4.1 pactpoctp 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
cBeTa
9JIEKTpOHHAs mikosia https://resh.edu.ru/
JInH3eI " OIITHYECKHE Bubmorera HOK
4.2 OUGODLL 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
proop 3JIEKTpOHHAs mikosia https://resh.edu.ru/
Pasnoxenue 0exoro csera B BubmmoTexa HOK
4.3 3 https://m.edsoo.ru/7f41a4a6 Poccuiickas
CIIEKTP -
3JIEKTpOHHAs mikosia https://resh.edu.ru/
Hroro no pazneny 15
Pasznen 5. KBanroBbie siBJIeHUA
Hcnyckanue u morjomieHue bubmmorexa HOK
5.1 Y B 4 https://m.edsoo.ru/7f41a4a6 Poccuiickas

CBE€Ta aTOMOM

3JIeKTpOHHas mikosa https://resh.edu.ru/
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bubnuoreka HOK
5.2 CrtpoeHue aTOMHOIO sipa 6 https://m.edsoo.ru/7f41a4a6 Pocculickas
aJIeKTpOHHas mikoJja https://resh.edu.ru/
bubnmnoreka HOK
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6 Poccuiickas
aJIeKTpOHHas mikoJja https://resh.edu.ru/
Hroro no pazneny 17

Pa3nen 6. [loBTopuTe1bHO-00001IAK0IIUIT MOAYJIb

[ToBTOpenue u o0oOIICHHE

bubnuoreka HOK

6.1 comepxkanusi kypca ¢usuku | 9 https://m.edsoo.ru/7f41a4aé Poccuiickas
3a 7-9 kiace 9NIeKTpOHHast 1ikosa https://resh.edu.ru/
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOI'PAMME



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