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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpamma no (¢u3uMKe Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTABJICHA HA OCHOBE
NOJIOKEHUH M TpeOoBaHMHM K pe3yibTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE  OCHOBHOM
oOpasoBarenbHON mporpammsbl, npeactaBieHHbBIX B PI'OC 000, a Takke ¢ yu€toM (deaepaibHOM
paboueii nporpammsl BociiuTanus 1 Konnenuuu npenoaaBanus yue6Horo npeamera «Dusukay.

Copnepxanue mporpamMmbl 1Mo (U3MKE HANpaBieHO Ha (POpPMUPOBAaHHE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS W OpraHu3alMi0 HM3y4eHUs (HU3UKM Ha JEesITeIbHOCTHOH ocHOoBe. B
nporpamMme 1o (GU3HMKe YIUTHIBAIOTCS BO3MOKHOCTH YU4EOHOTO IpEeAMETa B pealin3alui TpeOOBaHUit
®I'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM M METaIllPEIMETHBIM pe3ysibTaTaM OOYYEHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHHs.

[Iporpamma 1o (¢u3MKE yCTAaHABIMBACT pacHpeAeiieHne YYeOHOro Marepuaja IO0 TofaM
o0y4eHus (1o Kiaccam), mpeiaraeT MPUMEPHYIO ITOCIIEA0BATEIbHOCTh U3YUEHHS TeM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINXCS.

IIporpamma no ¢usuke pa3paboTaHa ¢ LEJIbIO OKa3aHHs METOJUYECKOM MOMOIIM YYUTEI0 B
CO3JIaHUH paboYe MPOrpamMMBbl 10 y4eOHOMY MTPEIMETY.

dusnka SBISIETCS CUCTEMOOOPA3yIOIUM Il €CTECTBEHHOHAyYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHUM, M3y4yaeMbIX XHMHEH,
Ouosorueit, acrpoHomueil u ¢usnueckoil reorpadueld, BHOCUT BKJAJ B €CTECTBEHHOHAYyUHYIO
KapTUHY MUpa, IPEJoCTaBIseT Haubosee sicHble 00pa3libl IPUMEHEHNS HAyYHOTO METO/1a ITO3HaHuS,
TO €CTh CrI0co0a Moy4eHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 M1aBHBIX 337a4 (pU3NUEecKOro oOpa3oBaHus B CTPYKType o01Iero oopa3oBaHusi COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHOHAYUYHOI IpaMOTHOCTH U UHTEpeca K HayKe Y 00yJarommxcs.

W3yuenne ¢uzukn Ha 0a30BOM  ypOBHE IMpeArojaraeT OBJaJECHUE  CIETYIOLUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHNUS;

® UHTEPIPETUPOBATh JAHHBIE U MCIOJIb30BaThb HAy4YHBIE J0KA3aTEIbCTBA IS IOJYYECHHUS
BBIBOJIOB.

Henu nzyyenust pu3uku Ha ypoBHE OCHOBHOTO OOITIETO 00pa3oBaHus onpeeneHsl B Konmnenum
npenojaBaHus ydeOHoro mnpenmera «®Pusuka» B 00pa3oBaTelIbHBIX oOpraHu3zanusx Poccuiickoit
denepanuy, peaqu3ylOIIUX OCHOBHbIE 00IIe00pa3oBaTeNbHbIE IPOrPaMMBbI, YTBEPKIEHHOM
pemenrieM Komnernn MunucrepeTBa mnpocsenieHuss Poccuiickoit @enepamuu (MpoTokoia oT 3
nexadps 2019 r. Ne [TK4BH).

ean n3ydyenus pu3nKu:

® MpHOOpETEeHHE MHTEpeca W CTPEMJICHHS OOYydYarolMXCs K HAYYHOMY H3YYEHHUIO NPHPOJIBI,
pa3BUTHE UX UHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTaBICHMH O HAayyHOM  MeToJe IMO3HaHud M (OpMHUpPOBaHHE
HCCIIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;



e (QopMHupOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3ylbTara H3Yy4YEHUS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (dopMupoOBaHUE MPEACTABICHUN O poiu (U3MKK A1 Pa3BUTUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHM;

® pa3BUTHE TMpEACTaBIEHUII O BO3MOXKHBIX chepax Oynymed mnpodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHOH ¢ (PU3MKOI, TOJArOTOBKA K JIalbHEHIIEMY O0YyYSHHIO B ’TOM HAIPaBJICHUU.

JIOCTIKEHHE STHX Lesed IporpaMMbl Mo ()M3KMKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs pelieHuEM CIEAYIONUX 3a4aY:

e npuoOpeTeHHe 3HAHWM O JAMCKPETHOM CTPOCHHUHU BEUIECTBA, O MEXAHUYECKHX, TEIJIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuUOOpeTeHHE YMEHUH OINUCHIBaTh U OOBICHATH (U3UYECKUE SIBJICHHS C HCIOIb30BAaHHEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHE METOJOB PEIICHHs MPOCTEHIINX PacUETHBIX 3a7ay C UCIOIb30BaHNEM (U3NIECKUX
MOJIETIEH, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a]a4;

® pa3BUTHE YMEHHI HaOJI0JaTh MPUPOJHBIC SBJICHHS W BBINOJHSITH OMbBITHI, JIAOOpaTOpPHBIE
paboThI U SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS C UCTIOIb30BAaHHUEM U3MEPUTENBHBIX TPHOOPOB;

e ocBoeHue nmnpuémMoB paboTel ¢ uHMoOpManuend GUIUYECKOTO COAEpKAHMS, BKIIOUYas
MH(OPMALIUIO O COBPEMEHHBIX JOCTIDKEHUSAX (HU3UKU, aHAIW3 U KPUTHUYECKOE OIICHWBAaHUE
nH(pOpMAIHH;

® 3HAKOMCTBO cO cepamu mpodeCcCHOHATBHONM NEATENbHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTM)KCHUIX (QU3NUYECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
otBoauTcs 238 wacoB: B 7 kiacce — 68 "acoB (2 yaca B Heeno0), B 8 kinacce — 68 dacoB (2 daca B
Hezento), B 9 knacce — 102 gaca (3 yaca B HEJIENIO).

[Ipennaraemelii B mporpamme Mo (QU3MKe INepedeHb J1adOpaTOPHBIX padOT U OMBITOB HOCUT
pPEKOMEHIaTeNNbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP MPOBEIEHUS JIaDOpaTOPHBIX pabOT U OIMBITOB
C y4€TOM HMHAMBUIYAIbHBIX OCOOEHHOCTEW OOy4aroluxcs, CIHMCKAa HKCHEPUMEHTAIbHbBIX 3aJaHUM,
Ipe/UlaraéMblX B paMKaxX OCHOBHOTO I'OCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3MKe.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u €€ posib B NO3HAHUM OKPYKAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBineHus npupoxasl. DuznyeCKHe SBICHHUS: MEXAHHUYECKHE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuuHBL. 3mepenuwe ¢usmueckux BenuyuH. Duszmueckue MpUOOPHI
[TorpemnocTs u3MepeHui. MexayHapoaHas CUCTEMa €AUHULL.

Kak ¢usuka u npyrue ecreCTBEHHbIE HAyKH M3Y4alOT Mmpupoay. EcTecTBeHHOHayuHBI MeTO.
MO3HAHUs: HaOII0JeHNe, TOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO
MPOBEpPKE TUIIOTE3, OObsCHeHHWE Habmogaemoro siBieHus. OmnucaHue (GU3NYECKUX SBICHUN C
MIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, DIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®uznyeckue MpuOOpPHI U Mpoleaypa MPSMBIX MU3MEPEHUN aHAJOTOBBIM M IIM(POBHIM
puOOpOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenue HeHbl AeIEHUS Kbl U3MEPUTEIIBHOTO pudopa.
N3mepeHune pacCcTOSHUN.

N3mepenne 00bEMa )XKUIKOCTH U TBEPOTO TEa.

Onpenenenue pa3smMepoB MaJIbIX TEIl.

gL E

N3mepenne TemiepaTypsbl TPU IOMOIIIH JKUIKOCTHOTO TEPMOMETPA U aTUUKA TEMIIEPATYPHI.

6. [IpoBeneHue uccnea0BaHusl O MPOBEPKE TUIOTE3BI: AATBHOCTD MOJETA MIApUKa, TYIIEHHOTO
TOPU30HTANILHO, TEM OoJIbllIe, YeM OOoJbllIe BhICOTA ITYCKa.

Paznen 2. [lepBoHayajibHbIE CBEIEHUs 0 CTPOEHHH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOUIUE THUCKPETHOE
CTPOECHHE BEILECTBA.

JIBrkenne dactul BemecTBa. CBs3b CKOPOCTH JABWKEHUS YACTUIl C  TEMIIEpaTypoil.
BpoynoBckoe nBmwxkenue, nuddys3us. BzaumopeiicTBue dYacTHI[ BEIIECTBA: MNPHUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTALTUYECKUX )
Ten. B3auMoCBsI3b MeXAy CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBHYKCHHUSI.

2. Habmonenue nuddysun.

3. HaOmonenue sBiieHUN, OOBACHSAIOMIUXCS TMPUTSHKCHHUEM WM OTTAJKWBAHUEM YaCTHII
BELIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C HCToNb30BaHueM (hoTorpaduwii).

2. OmBITHI 11O HAOITIOICHHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl.



Mexannueckoe aBuUxkeHHE. PaBHOMepHOe M HepaBHOMepHoe ABMkeHHe. CkopocTh. CpenHsas
CKOpPOCTH IPU HEPABHOMEPHOM JIBHKEHUH. Pacy€r myTu v BpeMeHH IBUKEHUSI.

SIBnenue uHepuUU. 3aKOH MHEpIMH. B3anMopelicTBrUe Ten Kak MPUYKMHA WU3MEHEHUS CKOPOCTH
IBUKEHHsI Tel. Macca kak mepa uHepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBsi3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEILIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTBus ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C IOMOIIBIO JUHAMOMETpA. fIBJIeHUE TATOTEHUs U cuia TskecTH. Cuia TSHKECTH Ha APYrux
mia"Herax. Bec Ttema. HeBecomocTs. CrnokeHue CWJI, HAOpaBJIEHHBIX [0 OJHOW IPSAMOM.
PaBHopelicTByromas cui. Cuna tpeHusi. TpeHue CKoJIbXKeHUs U TPeHUE MoKos. TpeHue B mpupojie u
TEXHHKE.

Jemoncmpayuu.

Habmoienne MexaHu4ecKoro ABUKEHHUS Tela.

H3mepeHune ckopocTu NPSMOJIMHEHHOTO IBUKEHUSL.
Habumtonenue siBiaeHNs] UHEPIUH.

Habmroienue usmMeHeHus CKOPOCTH MPU B3aUMOICHCTBUHU TEll.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TeJl.

ok wnpE

CrnosxeHue cuJl, HallpaBJIEHHbIX 11O OHOM MPSAMOIA.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenve CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIapuKa B IKUIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. OmpeneneHue cpeiHeld CKOPOCTU CKOJBXKEHHS OpycKa WM IIapHKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JEMOHCTPUPYIOUINE 3aBUCHMOCTh pacTshKeHHs (aedopMaiuu) TPYKUHBI  OT
MIPUIIOKEHHOMN CHIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tella U
XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, ;KMAKOCTel U ra3os.

Hapnenne. CrnocoObl yMEHBUIEHHsS M yBEJIWYeHHUs JaBieHus. JlaBneHue rasa. 3aBUCHMOCTb
JaBJIeHUA Ta3a oT o0bEMa, Temmneparypsl. llepenava maBrneHus TBEPABIMU TelaMU, KUAKOCTIMHU U
razamu. 3akoH Ilackans. IIHeBMarnueckue MamIMHBL. 3aBUCHUMOCTb JABICHHUS JKHJIKOCTH OT
rryounsl. ['mapocratudeckuit napagokc. Coolraronuecs cocyasl. ['uapapinueckiue MeXaHu3MBbI.

Atmocdepa 3emin 1 atmochepHoe naBieHue. [[puunHbI CymecTBOBaHUS BO3AYIITHOW 000JI0OYKH
3emmn. Ombit Toppuuennu. M3mepenue armocdepHoro maBieHHs. 3aBUCHUMOCTbH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 n3Mepenust atMoc(hepHOro JaBieHuUs.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITamkuBaromas (apXxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bozagyxonnasanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenava gaBieHUs KUAKOCTHIO U Ta30M.
Coobmaronmecs: CoCysl.
I'mppaBnnueckuii mpecc.

o krwbdPE

[IposiBneHue nericTBust aTMOCc(EpHOTO JaBICHUS.

6. 3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTu Tesla U IUIOTHOCTH
KUIKOCTH.



7. PaBeHCTBO BBITAIIKMBAIOLIEH CHUJIbI BECY BBITECHEHHOM KUJKOCTH.

8. YcnoBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHHE TEN B 3aBUCHMOCTH OT COOTHOILICHHS
IUIOTHOCTEH TeJIa U )KUJKOCTH.

Jlabopamopnusie pabomot u onvimel.

1. WccnenoBanue 3aBHCUMOCTH Beca Tela B BOJAE OT 00bEMA MOTPYKEHHOW B KHUAKOCTh YacTH
Tena.

2. Ompenenenue BHITATKUBAIOLICH CHIIBL, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBHUCHMOCTH BBITAIKHBAIONICH CHIIBI, ICUCTBYIOMICH Ha TEJIO B XKUAKOCTU, OT
MaccChl Tela.

4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
AKHUJIKOCTH, OT 00bEMaA MOrpyKEHHOM B KMJIKOCTh YaCTH T€JIa U OT MJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAaHME JIOAKM U OmpefeneHue eé
Ipy30M0bEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTB. DHeprus.

Mexannueckas padora. MOIIHOCTb.

IIpocTble MexaHHM3MBI: pblyar, OJOK, HAaKJIOHHas IUIOCKOCTh. llpaBmiio paBHOBecus pblyara.
[Ipumenenue npaBuia paBHOBECHs pblyara K 0i0Ky. «3osoToe npaBuiao» Mexanuku. KIIJ[ npoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBpamienue oqHoro suaa
MEXaHUYECKON SHEPTUHU B APYToi. 3aKOH COXPAHEHHS SHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomovr u onvimet.

1. Onpenenenne paboOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU Teja N0 TOPU30HTAIbHOU
ITOBEPXHOCTH.

2. VccnenoBaHue yCJIOBUI paBHOBECHS pblyara.

3. Usmepenue KII1/1 Hak1OHHON MIIOCKOCTH.

4. N3yuyeHne 3aKOHA COXPAaHEHHUs MEXaHUYECKOH SHEPTUu.

8 KJIACC

Paznen 6. TemioBbIe AiBJIEHNA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH CTPOCHMs BemiecTBa. Macca u
pa3Mepbl aTOMOB W MOJEKyd. ONbIThI, MOATBEPKJIAIOIINE OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO-
KUHETHYECKOUN TEeOpuHu.

Mopnenu TBEPAOTrO, KHUIKOTO W Ta3000pa3HOTO COCTOSIHMM BellecTBa. Kpucraminyeckue u
amopdubie Terna. OOBICHEHUE CBOMCTB Ta30B, KHAKOCTEH M TBEPIBIX TET HA OCHOBE MOJIOKCHHM
MOJICKYJIIPHO-KUHETHUECKOW Teopun. CMaymBaHWE€ W KaNWUIAPHBIE SBJICHUS. TemioBoe
paciImpeHue u cxaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YacTull. BHyTpeHHss
sHeprusi. CmocoObl U3MEHEHUsI BHYTPEHHEN SHEPruu: TeIjionepeaaya u coBeplieHne padoTel. Busl
TEIJIONepeIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonmuuecTBo TemaoThl. YelbHas TEIIOEMKOCTh BEIIECTBA. TeIIOOOMEH MU TEIIOBOE
paBHOBecHe. YpaBHEHHE TeEIIOBOTO OamaHca. I[lnaBieHwme W OTBepAeBaHHE KPUCTAUIMYECKHUX
BEILIECTB. Y IeNbHas TerioTa riaBienus. [lapooopasoBanue u konaeHcanus. Mcnapenue. Kunenue.



VYaenbHas Terora napooOpa3zoBaHUs. 3aBUCHMOCTh TEMIEPATYpPhl KUIMIEHUSI OT aTMoc(epHOro
JIaBJICHHSL.
BnaxxnocTs Bo3ayxa.
DHeprus TOIUIMBA. Y JiejibHas TEIIOTa CTOpaHusl.
[Tpunnumne! padotsl TernoBbix aurateneit KIIJ[ TermoBoro apurarens. TemioBbie ABUTATEIN U
3allUTa OKPY>KAIOIIEH CPEeIbI.
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.
Jemoncmpavyuu.
Hab6nronenne 6poyHOBCKOTO IBHKCHHUSI.
Hab6mronenue nuddysun.
HaOlntonenue siBfieHuii CMauyuBaHUsI U KAWJUIPHBIX SIBIICHUMN.
Hab6nronenue TemioBoro pacimpeHust Ted.
M3meHeHune 1aBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUHU WM OXJIAXKICHUH.
[TpaBuiia u3MepeHUs TEMIIEPATYPHI.
Buae! Terionepenayu.
OxJaxJIeHue TPU COBEPIIEHUU PabOTHI.

©oNe AN RE

HarpeBanue npu coBepiiieHuM paO0OThl BHEIIHUMH CHJIAMHU.

10. CpaBHeHue TEIIOEMKOCTEN pa3InYHBIX BEIIECTB.

11. HabmroneHne KUNeHusl.

12. HaGnropeHue NOCTOSTHCTBA TEMIIEPATYPhI IPH TJIABJICHHUH.

13. Monenu TerIoBbIX IBUTATENEH.

Jlabopamopuuvie pabomot u onvimel.

OnBITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM UJTH caxapa.

OMbITHI 110 HAOJIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TE.

el A

Ornpenenenne qaBiaeHUs BO3/lyXa B Oa/sIOHE IIMPUIIA.

5. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHMs
VI OXJIQXKICHUS.

6. IlpoBepka rumore3bl JIMHEHHONH 3aBUCUMOCTH JJIUHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPHUECKON TPYOKe OT TeMIepaTyphl.

7. HaOnronenue m3MeHEHUs BHYTPEHHEW 3HEPrHM Tejla B pe3yJbTaTe TeIulonepesadyud 1
paboTHI BHEITHUX CHII.

8. MHccrnenoBanue siBIeHHS TEII0O0OMEHA MTPH CMEITUBAHUH XOJIOJHOM M TOPSTUEH BOIBI.

9. OmnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJYYSEHHOTO BOJOW NMPH TEIUIOOOMEHE C HarpeThIM
METAIIINYECKUM LIUITUHAPOM.

10. Omnpenenenue yaenbsHON TEIIIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue nporiecca UCIIapeHusl.

12. Omnpenenenue OTHOCUTEIHHOMN BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yaeabHON TEIUIOTHI IJIABIECHUS JIbA.

Pazjnen 7. DaexkTpuyecKue 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. JlBa poaa 3MEKTpUYECKUX 3aps/ioB. BzaumopelicTBue 3apsyKEHHBIX Tell.
3akon KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUSI 3apsDKEHHBIX Tell OT BEIMYMHBI 3apsOB U
pacCTOSIHUS MEXKIY TEIAMH).

Onexrpuueckoe mnoae. HanpsokéHHocTh 3nexTpuueckoro mnossd. [lpuHmun cyneprno3unuu
AJIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexTpuyeckux 3apsiioB. DIEMEHTapHBIN IeKTpuueckuil 3apsan. CTpoeHue aroma.
IIpoBOAHMKY M JUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYLLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHUMKH ITOCTOSIHHOTO
ToKa. JIeWCTBUS JEKTPUUECKOro TOKa (TEMJIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
KHUAKOCTAX U rasax.

Onextpuueckas nenb. Cuia Toka. DieKTpudeckoe HarpspkeHue. COnpoTUBIIEHHE NPOBOIHUKA.
VYaenpHOEe conmpoTuBIEHHME BellecTBa. 3akoH Oma g ywactka wnenu. IlocimenoBarenbHoe u
IapajuIeJIbHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota u MomIHOCTH 3yeKTpuyeckoro Toka. 3akoH JDxoymsi—JleHna. DneKTpuueckue HEenHu |
NOTpeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

ITocTosiHHBIE MarHUTHI. B3anMoaelcTBHE MOCTOSHHBIX MarHUTOB. MaruuTHoe nojie. MarautHoe
noje 3eMiad W €ro 3HadeHue i Ku3Hu Ha 3emuie. OnbIT Opcrena. MarHutHoe —1mosne
IEKTPUYECKOr0 TOKa. [IpuMeHeHue 3IeKTpOMarHuToB B TeXHUKE. JlelicTBME MAarHUTHOIO IOJS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJBUIaTENb MTOCTOSHHOIO TOKa. Vcrnonbp30BaHUE IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.

Oneitel  @apages.  SBiaeHue  yeKTpoMarHuTHOW — uHAyKuuu.  [IpaBuio Jlenna.
Onekrporereparop. CrocoObl TOMYYEHUS AJIEKTPHUUECKOW OSHEPrHH. ODJIEKTPOCTAHIMH  Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTUU.

Jemoncmpayuu.

DIeKTpu3aIus Tel.

JIBa pozia 3JIEKTPUYECKUX 3apsA10B U B3aUMOJACHCTBHE 3apSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBHE 3JIEKTPOCKOIIA.
OnekTpocTaTH4ecKast UHAYKIIHSL.

3aKOH COXpaHEHHUsI ANEKTPUUECKUX 3apSATIO0B.
[TpoBOAHMKY U AUDIEKTPUKH.

MonenupoBaHue CUIOBBIX JIUHUH 3JEKTPUYECKOTO MOJISL.
M cTOYHMKHY IOCTOSIHHOTO TOKA.

JleficTBHS DJIEKTPUYECKOTO TOKA.

DNEKTPUYECKUH TOK B JKUAKOCTH.

I"azoBbIii pa3psa.

© oo Nk N
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N3mepenne cuibl TOKa aMIIepMETPOM.

-
w

H3MepeHHe QJICKTPHUYCCKOTI'0 HAIMPSXKCHUA BOJIBTMETPOM.

[EY
o

PeocraT 1 MarasuH cONpOTHBIICHUI.

[EY
o1

B3aumonelicTBre NOCTOIHHBIX MAarHUTOB.

[EY
Sk

MO)IeJ'II/IPOBaHI/Ie HCEBO3MOXHOCTH pa3JCIICHHU ITIOJOCOB MarHuTa.

[
\]

. MopenupoBaHrue MarHUTHBIX T10JIEN TTOCTOSHHBIX MArHUTOB.
OmneiT Opcrena.
MarsuTHoE€ 1oj1e TOKa. DJEKTPOMAarHmr.

N e
S ©m

. JlelicTBME MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

)
=

aﬂeKTpO)IBI/IFaTeHB IIOCTOSHHOI'O TOKaA.

)
N

HccenenoBanue sBIEHNS 3JEKTPOMAarHUTHOW MHIYKIINN.

N
w

Omnerter @apanest.

N
e

3aBUCUMOCTh HANpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.



OILITEI IO HaGHIO,Z[CHI/IIO QJICKTPpU3alluU TCJI HHHYKHHeﬁ " 1Ipyu CONPUKOCHOBCHUMU.
I/ICCHGI[OBaHI/Ie I[eﬁCTBHSI SJICKTPHUYCCKOTIO IMOJIAA Ha MPOBOAHUKHU U JUBJICKTPUKH.
COopka 1 mpoBepKa padOoThI AIEKTPUUYECKON 1IETH TOCTOSTHHOTO TOKA.

H3mepeHue U peryJupoBaHUe CHIIbI TOKA.

H3mepeHue u peryaupoBaHie HAPsHKCHUS.

Ok wNE

6. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MYIIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHUS
pEe3UCTOpa U HANPSKEHMS Ha pE3UCTOpeE.

7. OnepITbI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COIIPOTUBIIECHUS IPOBOJHUKA OT
€ro JUIMHBI, TUIOIIALH MOIIEPEYHOr0 CEYEHMs U MaTepHala.

8. IlpoBepka IpaBuiIa CIIOKEHHS HANpsHKEHUH IpPU MOCIEeI0BATEIbHOM COEJUHEHUH IBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia JUisl CUIIbI TOKA IIPU NApalIeIbHOM COEMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI TEKTPUIECKOTO TOKA, UIYIIETO YE€PE3 PE3UCTOP.

11. OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. HWccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOYKY, OT HaNpsDKCHUs Ha
HEH.

13. Omnpenenenune KIIJ] HarpeBarersi.

14. MccnenoBanue MarHUTHOIO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MarHuTOB.

15. M3yueHune MarHuTHOI'O MOJI HOCTOSHHBIX MAarHUTOB IPU UX 00BEIMHEHUN U Pa3/I€TICHUH.

16. HccnenoBanue AeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUS KaTYIIKH C TOKOM U
Mar"uTa OT CHJIbl TOKA U HAIPaBJICHMS TOKA B KaTyLIKE.

18. HM3yueHwne AeHCTBUS MAarHUTHOTO IOJISt HA TIPOBOJHHUK C TOKOM.

19. KoHcTpynpoBaHHe 1 U3ydeHHe PadOThI AJIEKTPOABUTATEIS.

20. Uzmepenue KII/] anekTpoaBurarebHOM yCcTaHOBKH.

21. OnpITel 1O MCCJIEIOBAHUIO SBIEHHUS DSJIEKTPOMATHUTHOM WHAYKLIUHU: HCCIEJOBaHUE
W3MEHEHUI 3HaYECHMs U HAIIPABJICHUS UHAYKIIMOHHOIO TOKa.

9 KJIACC

Paspnen 8. Mexanunyeckue siBJICHUS.

Mexanuueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBWKEHMsA. PaBHOMepHOe IpsMonuHenHOe  ABMkeHue. HepaBHOoMmepHOe
psIMOJIMHENHOE ABMKeHne. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tela TP HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHoyckopeHHOe mpsimonuHeiiHoe nBuxkeHune. CBoOoaHOe mageHue. OmbIThI
lanunes.

PaBHOMEpHOE nBMKEHUE MO OKpykHOCTHU. [lepruosa u yactora obOpamenus. JInHeitHas U yriioBas
CKOpOCTH. L{eHTpOoCTpeEMUTENIBLHOE YCKOPEHHUE.

IlepBbiit 3akoH Hbrorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. IIpuHnmn
CYIEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJla TPEHUS CKOJIbKEHUS, CHJIa TPEHHUS IMOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpeHHEe CBOOOJHOro majeHus. JIBuxeHue
mwianet Bokpyr CounHia. [lepBas kocMuueckast CKOpocTb. HeBeCOMOCTh U neperpy3ku.

PaBHOBecue marepuanbHOi Touku. AGCOTIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO Tema ¢
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LlenTp Tsokectu.



Nmnynec Tena. M3meHenue umnynbca. MMmynbsc cunbl. 3aKOH COXpaHEHMs] HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TsSHKeCcTH, ynpyrocT, TpeHus. CBsi3b SHEPTUH
u pabotel. [loTeHuunanpHas sHEprusi Tena, MOAHATOTO HAJl MOBEPXHOCTHIO 3eMid. lloTeHunanbHas
SHeprusi cxkarod npyxuHbl. Kunermueckas sHeprus. Teopema O KMHETMYECKOW 3HEpPruu. 3aKOH
COXPAHEHHUS MEXaHUYECKOMN SHEPIUu.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMUECKOTO IBHXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHue MyTell U TPAaeKTOPH IBHXKEHUS OJHOTO M TOTO e TeJa OTHOCUTEIHHO Pa3HbIX
TEJI OTCYETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKCHHS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOIO ABU)KECHHUS.

5. Habnronenue NBUKEHUS Teja 10 OKPY>KHOCTH.

6. HaOmroieHne MexaHU4eCKUX SIBJICHHH, TPOUCXOAIINX B cucTeMe oTcuéra « Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBIKEHHH OTHOCHTEIILHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS T€1a OT MacChl TeJIa U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HalGumroneHre paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TEJ.

9. M3meHeHue Beca Tena IpU yCKOPEHHOM JIBHYKCHHH.

10. Ilepemaua umiynbca mpyu B3aUMOJCHCTBUH TEII.

11. TIpeoOpazoBanHus SHEPTUU NPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHue UMIyJbca MIPU HEYIIPYTroM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMIyibca MpU aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroneHue peakTUBHOTO ABM)KEHHUS.

15. CoxpaHeHne MeXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaJCHHUH.

16. CoxpaneHue MEXaHUYECKOH SHEPTHH MIPHU JBIKSHHUHU TeJIa MOl IeHCTBHEM TPY>KUHBI.

Jlabopamopuvie pabomst u onvimol.

1. KoHcTpyupoBaHue TpakTa JIjsl pa3sroHa M JajJbHEHIIero paBHOMEPHOTO ABMKEHHs IIapHKa
VI TEJIEKKH.

2. Ompenenenne cpeHeil CKOPOCTH CKOJIBKEHHS OpyCcKa MITH IBIKSHHS [IapUKa 110 HAKIOHHOM
IIJIOCKOCTH.

3. Ompenenenne yCKOpEHHsI TeJa TIPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOW TNTOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXKEHHM 0e3
HAa4yaJIbHOW CKOPOCTH.

5. IIpoBepka rumoTesbl: eciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaJbHOW CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCET, TO COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

6. VccrnemoBaHne 3aBUCHMOCTH CHUJTBI TPEHHSI CKOJIBKESHHUS OT CHITBI HOPMAJIbHOTO JIABJICHUSI.

7. Omnpenenenne ko3P puImeHTa TPEHHs CKOJIbKECHHUS.

8. Ompenenenne KECTKOCTH MPYKUHBIL.

9. Omnpenenenne pabOThI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBHXKEHHH Tejla IO TOPU30HTATBHOM
MTOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYTOCTH TIPH TOIBEME Tpy3a C HCIONb30BaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpPAHEHUSI SHEPTUH.

Pazgen 9. Mexanudeckue KoJieOaHusi U BOJIHBI.



Konebarenbnoe papmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHW: TMepuojJ, dacToTa,
aMIUIUTyJa. MaTreMaTu4eckuii Y TOPYKUHHBIM ~ MasTHUKW. [IpeBpamieHue sHepruum mnpu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxawomue kojebanusa. BoiHyxkneHHble KkojeOanus. Pe3onanc. MexaHudyeckue BOJIHBI.
CaoiicTBa MexaHHuecKux BoJIH. IIpofonpHble U nonepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHUn4eCKre BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3ByKa u BbicoTa ToHA. OTpakeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habmroienue xonebanuii Tes no1 AMCTBUEM CUIIBI TSXKECTH U CHITBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTU U HA IIPYXKHUHE.

Habmroienue BoIHYKISHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpanenre npoAoibHbIX U OTIEPEYHBIX BOJIH (Ha MOJIEIN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI pE30HAHC.

ok wnE

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue 4acTOThl U IepUOa KoJdeOaHU MATEMAaTUYECKOTO MasTHUKA.

2. OnpenerneHne 9acTOTHI U MEPHOJIa KOJICOAHMIA TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MepHOia KOJICOaHH MOABEIIEHHOTO K HUTH I'py3a OT JJIUHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Mepro/ia KoyeOaHui MPYKMHHOTO MasiTHUKA OT Macchl rpys3a.

5. [IpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHUW rpys3a, MOABEIICHHOTO K HUTH, OT MaccChl
rpysa.

6. OmBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpHO/ia KOJICOAHWI MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHBI.

7. 3mepenune yckopeHus CBOOOTHOTO TaJICHUSI.

Pa3nen 10. DiieKTpOMarHuTHoOE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

DNeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[IIkana 31eKTpOMAarHUTHHIX BOJIH. Vcrosib30BaHUE 37IEKTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3H.

DnekTpoMaruuTHas npupojaa ceera. CKopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 31€KTPOMArHUTHBIX BOJH.

2. BoyHOBBIE CBOICTBA CBETA.

Jlabopamopnusie pabomot u onvimel.

1. M3yueHune CBOMCTB 3IEKTPOMArHUTHBIX BOJH C TIOMOIIBbIO MOOHIILHOTO Tee(oHa.

Pa3nen 11. CBeToBble siBJIEHMUS.

JlyueBast moniens cBera. Mcrounuku ceta. [IpsaMonuHeliHOe pacipoCTpaHEHHE CBETa. 3aTMEHUS
Comnnua u Jlynsl. Otpaxkenue cseta. [lnockoe 3epkano. 3aKoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3aKOH mOpesioMiieHHs cBeTa. [lodHOE BHYTPEHHEE OTpa)KE€HHUE CBETA.
Hcnonbs30Banue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBOIAX.

Jlunza. Xox nyueit B nun3e. OnTHdeckas cuctema ¢oToarmapara, MUKPOCKOTIA M TEJIECKOIa.
I'ma3 kak onTuyeckas cucrema. bau3opykocTh M TalTbHO30PKOCTb.

Pasznoxxenue 6enoro csera B cnektp. Omnbitel HbtoToHa. Cno’keHue CHEKTpaibHBIX ILIBETOB.
Hucnepcus cBera.

Jemoncmpayuu.

1. IIpsmonMHEHOE pacIpOCTpaHEHUE CBETA.



OTtpaxkeHue cBera.

[Tony4yenue n300paxeHUi B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.
IIpenomnenue csera.

ONTUYECKUH CBETOBO/I.

Xon Tydeid B COOMpArOIICH JIMH3E.

Xoq JIydel B pacCeuBarOLICH JIMH3E.

[Tony4yenne n3006paxxeHni ¢ HOMOILBIO JINH3.

©ooNo A WDN

[Tpuniun aeiictBus GpoToannapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopensb riasa.
11. Pasnoxxenue 6emoro cBera B CIIEKTP.
12. [Tomy4yenue 6enoro cBera Mpu CIOKESHUU CBETa PAa3HBIX IIBETOB.

Jlabopamopuusie pabomot u onvimel.

1. VccnenoBanue 3aBUCHMOCTH yTJla OTPa)KEHUSI CBETOBOI'O JIy4a OT yrIJja MaJeHusl.

2. VI3y4yeHune XapaKTepHCTUK U300paKEHHS IPEMETA B IUTOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIJla IPEIOMIIEHUSI CBETOBOIO Jydya OT yIJia MaJeHUs Ha
IPaHULE «BO3yX—CTEKIION.

4. Tlomy4yeHnne n300pakeHU ¢ TOMOIIBIO0 COOMPAOIIEH JTMH3BI.

5. Omnpenenenue pOKyCHOTO pacCTOSIHUS U ONTHUYECKON CHJIBI COOMPAIOLIEH JIMH3bI.

6. OmBITHI 110 pa3IoKEeHUIO OEIOTO CBETa B CHEKTP.

7. OmbITHI 10 BOCOPUATHIO LIBETA ITPEIMETOB IPU UX HAOJIIOJCHUN Yepe3 LIBETOBbIC (PUIIBTPHI.

Paznea 12. KBanToBbIe IBJICHUA.

OmnbiTel Pesepdopna m mimaHerapHas moaenb atomMa. Mogens atoma bopa. Mcmyckanue u
MOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Aub(a, OeTa- U ramma-uznyudeHus. CTpoeHue aroMHoro sapa. HykinoHHas
MOJIeTb aTOMHOTO sifpa. M3oTonsl. PangnoakTuBHble nmpeBpamieHus. [lepuon nmosmypacnaga aTOMHBIX
AnEp.

SnepHble peaknyu. 3aKOHBI COXPAHEHHUS 3apsOBOTO M MAacCOBOTO YHCEN. DHEPIUs CBA3U
aTOMHBIX siiep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a u aeneHus snaep. VICTOUHUKHM 3HEpruu
ConHua u 3BE311.

Snepnas sHepreTuka. J[elicTBUS paliOAKTUBHBIX U3JIyY€HUN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CHeKTpbl N3JIyd4eHHs U MOTJIOIEHUS.

CrieKTpbl pa3IMyHBIX Ta30B.

CnekTp Bomopoa.

Habmroienue TpekoB B kamepe Bunibcona.

Pabora cuérurka HOHU3UPYIOLINX H3ITyUYEHHH.

Peructpanus nznydeHust NpupoAHbIX MUHEPAIOB U IPOAYKTOB.

ok wbhE

Jlabopamopmuvie pabomuvt u onvimol.

1. HabGmoneHne CIonTHBIX U IMHEHYaThIX CIIEKTPOB U3TYYCHUSI.

2. UccnenoBaHue TPEKOB: HW3MEPEHUE OSHEPrUM YacTHIBI [0 TOPMO3HOMY MyTd (1O
¢dororpadusam).

3. 3mepeHue paguoakTUBHOTO (hOHA.

IToBTOpPHTEIBLHO-00001IAKO NI MOYIb.

[ToBTOpHUTENEHO-0000IIAOIIMIT MOAY/Ib MPEAHA3HAYEH IJISI CUCTEMAaTHU3aIllud U 0000IIeHUs
MIPEIMETHOTO COJACPKAHUS M OMbITa JESATENbHOCTH, MPHUOOPETEHHOTO MPU M3YUYEHUH BCETro Kypca



¢u3uKy, a TaKXke M MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY IO (DH3UKE JUIs
o0ydJaronuxcs, BEIOPABIINX 3TOT yUeOHBIN MpeIMeT.

[Tpu M3ydeHUM DaHHOTO MOJIYJS PEATHU3YIOTCS M CHCTEMATU3UPYIOTCS BUJBI IESATEILHOCTH, Ha
OCHOBE KOTOPBIX OOECIICYMBACTCS JOCTIDKEHHE INPEAMETHBIX M METAlpEeJMETHBIX IUIAHHUPYEMbIX
pe3ynbTaToB 00y4YeHHs, (GOpPMHUpPYETCs] €CTECTBEHHOHAyYHAas T'PaMOTHOCTh: OCBOCHHE HAYYHBIX
METOAOB MHCCICAOBAHUA SIBJIEHUU npupoasl M TEXHUKHU, OBJIAACHUC YMCHUAMU O6T>SICH$ITB
(1)I/I3I/I‘ICCKI/IG SABJICHUS, TPUMCHAA IMOJTYUYCHHBIC 3HAHUA, pCIIATh 3aJd4i, B TOM YUCIIC KAQYCCTBCHHBIC
1 SKCIICPUMCHTAJIbHBIC.

[TpuHIMNIHATBHO JESITEIBPHOCTHBIM XapaKTep JaHHOTO pasjelia pealu3yeTcs 3a CYET TOTro, YTO
06y“IaIOH_II/IeCSI BBIITOJHAKOT 3alaHuA, B KOTOPBIX UM IMPCAJIaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUH pPaclO3HaBaTh M HAYYHO OOBSACHITH (PU3MUECKUE SIBICHUS B
OKpY’Karoliel pUpoie U MOBCEIHEBHOW KHU3HH;

UCIIOJIb30BAaTh HAy4YHbIE METOIbl HCCIEAOBaHUS (U3UYCCKHX SIBICHHW, B TOM YHCIE JUIS
MPOBEPKH T'MITOTE3 U MOJIYYCHHUS TEOPETUUECKUX BBIBOJIOB;

O6”I)$ICHHTB HAay4YHBIC OCHOBBI HaI/I60JI€e BAXHBIX I[OCTI/I)KGHI/Ifl COBPCMCHHBIX TeXHOHOFHﬁ,
HAIpuMEp, IMPAKTUYCCKOro HMCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHHMKOB SHCPTHMM Ha OCHOBE 3aKOHa
MMpeBpalIiCHUA 1 COXpPaHCHUA BCCX U3BCCTHBIX BUIOB OHCPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBLI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenune (u3MKu Ha ypOBHE OCHOBHOIO 0OLIero oOpa30BaHUS HAIPABIEHO Ha JOCTHXKEHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pe3ynbrare uzydeHus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs y 00y4aronierocs
OyayT cOpMUPOBAHBI CJIETYIONTUE JIMUHOCTHBIE PE3YyIbTAThl B UACTHU:

e 1) naTpMOTHYECKOr0 BOCIIUTAHMUSI:

e || mposiBJIeHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOH (hH3HUECKOi
HayKH;

¢ [ IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMUSI:

e [ rOTOBHOCTH K AKTHBHOMY YUYacTHIO B OOCY:KJI€HUU OOIIECTBEHHO 3HAYMMBIX M dTHYCCKHX
pooIIeM, CBI3aHHBIX C MPAKTHYECKUM ITPHUMEHEHHEM JIOCTIKEHUN (DU3UKH;

e [] OCO3HAHHE BAXXHOCTH MOPAJIBHO-3TUYECKUX NPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUS:

e || BOCHIPHSITHE ICTETHUECKHX Ka4deCTB (PU3MUECKOM HAyKH: €€ rapMOHHYHOIO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOI'0 MO3HAHHSI:

e [] Oco3HAHHE ICHHOCTH (PU3MUCCKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAJKHEWUIIIEH COCTABIISIFOLIEN KYJIBTYPBI;

e [ pazBuTHE HAYYHOH THOOO3HATEILHOCTH, HHTEPECA K UCCIICAOBATEILCKOM 1eATEILHOCTH;

e 5) popMupoBanus KyJIbTYPHI 310POBbSI ¥ SMOLHOHAJIBHOTO 0JIATONOIYYHS:

e [ oco3HaHWE LEHHOCTH Oe3o0macHOoro obOpa3a KU3HU B COBPEMEHHOM TEXHOJIOIMUYECKOM
MHpE, BaKHOCTH NpaBHJI 0€30I1aCHOTO MOBEIECHUs Ha TPAHCIOPTE, HA 10pOrax, ¢ NEKTPUUECKUM U
TEIJIOBBIM 000PYIOBaHUEM B IOMALITHUX YCIOBUSX;



e [] chOopMHPOBAHHOCTE HABBIKA Pe(IICKCHE, IPU3HAHNE CBOETO IPaBa Ha OIIMOKY M TAKOTO K€
IpaBa y Apyroro 4eiaoBeKa;

e 6) TPY/Z0BOT0 BOCIUTAHUS:

e [] aKTHBHOE y4yacTHE B pCIICHHH MPaKTHUCCKUX 3a1ad (B paMKaxX ceMbH, 00pa3zoBaTelbHOI
OpraHu3alyM, ropojia, Kpas) TEXHOJIOTMYECKON U COLMANbHOIN HaNpaBIEHHOCTH, TPEOYIOIIHUX B TOM
quciie ¥ PU3NICCKUX 3HAHU;

e [ MHTEpEC K NPAKTUYECKOMY M3YUCHHIO Tpodeccuii, CBA3aHnbIX ¢ (PU3HKOIT;

e 7)3KOJIOTHYECKOT0 BOCIIUTAHMS:

e [] opueHTalMs Ha NPUMEHEHHE (U3MYECKHMX 3HAHUH U1 pelleHHs 3agad B 00JIacTH
OKpPY’KaIoIlEeH Cpeibl, IJITaHUPOBAHUS ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX IIOCJICICTBUN [
OKpYKaIOILEH CPebl;

e [] oco3HaHHe IN0OATBHOTO XapaKTepa HKOJIOIHUECKUX NPo0JIeM U MyTeH UX pelIeHHUs;

e 8) amanTanuu K H3MEHSIOIUMCS YCJIOBHUSIM COI[HATLHOM M MPHPOIHOI CpenbI:

e [| 1OTPeOHOCT, BO B3aUMOJIEHCTBHH TIPH BBINOJIHEHHM HMCCIIE/IOBAaHUH W IIPOEKTOB
(bu3nvecKoil HaPaBICHHOCTH, OTKPBITOCTH OTIBITY U 3HAHHUSM JPYTHX;

e [] MOBBIIICHUE YPOBHA CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JICATEIIEHOCTS;

e [| norpeOHOCTh B (POPMHPOBAHMUM HOBBIX 3HAHWH, B TOM uHucie (OPMYJIMPOBATHL HJIEH,
MIOHATUS, TUIOTE3bl O GPU3NUECKUX 00BEKTaX U SBICHUSX;

e [l oco3HaHMe AeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTU (DU3UKY;

e [] mIaHHpPOBAHUE CBOETO Pa3BUTHUS B IPHOOPETEHNH HOBLIX (hH3NUCCKUX 3HAHUI;

e [] cTpemIieHHEe aHATU3UPOBAThH M BHISIBJISATH B3aUMOCRBSI3H MTPHPO/IBI, OOIIECTBA H SKOHOMHUKH,
B TOM UHCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e [l OLEHKA CBOMX JACHCTBHHM ¢ Y4&TOM BIHMSAHHS HAa OKPYXKAIOLIYIO CpPeay, BO3MOXNKHBIX
r7100aIbHBIX MOCIEACTBUIA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOeHUs mporpammbl N0 (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHus y
oOyuaromierocst OyayT cGOpPMHpPOBAaHBI  MeTAaNpeAMeTHbIe  Pe3yJabTaThl,  BKIIOYAIOIINE
N03HaBaTeNNbHbIE YHUBEPCAIbHbIE YUeOHbIE NeHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE
JeWCTBUS, pEryIsTUBHBIE YHUBEpCAJIbHbIE ydeOHbIe AEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC JeHCTBHA

ba3oBble JJoruueckune aeMcTBus:

® BBISBIIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYIIECTBEHHBIM MpPHU3HAK KJIACCH(UKAIMK, OCHOBAHUS /I OOOOIICHUS W
CpaBHEHUS,

® BBLISIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUST B paccMaTpUBaeMbIX (pakTax, MAHHBIX U
HaOIIOICHUSAX,, OTHOCAIINXCS K (PU3NUIECKUM SIBIICHUSIM;

® BLBISABIIATH HpI/I'-II/IHHO-CJ'ICJICTBeHHI)Ie CBsSI3U HpI/I I/ISYLICHI/II/I (1)I/ISI/ILIeCKI/IX SIBJ'IeHI/Iﬁ 158
HpOHeCCOB, JCJIaTh BBIBOJIbBI C HCIIOJB30BaAHUCM I[CI[yKTI/IBHBIX 148 I/IHI[yKTI/IBHbIX YMO3aKJIIOquPII>’I,
BBIABUT'ATHb TUIIOTE3bI O B3ANMOCBA3AX (1)I/ISI/I‘I€CKI/IX BCJINYHH,



® CaMOCTOSITEIbHO BBIOMpaTh CHOCOO pemieHus ydeOHOH (U3MYecKo 3amadu (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB pEIIEHUs, BBHIOOpP Haubosee MOAXOISIIEr0 C Y4YETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUECB).

Ba3oBble ucciaenoBareLCKUe AeiiCTBHSA.

® JCIOJIH30BaTh BOMPOCKHI KaK MUCCIIEI0BATEIbCKII HHCTPYMEHT IMO3HAHUS;

® IPOBOAMTH MO CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIH (PU3NIECKUi
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHIE (PU3UYECKOTO SBICHUS;

® OICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMALMUIO, MOJYYCHHYIO B XOJI€
UCCIIEIOBaHUS WM SKCIEPUMEHTA;

® CaMOCTOSITENILHO (OPMYIUPOBATH 0OOOIIEHUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IeHUs, OIIbITA, UCCIICOBAHNUS;

® IIPOrHO3UPOBATH BO3MOXKHOE JaJIbHEWIEe pa3BUTHE (PU3MUYECKHX IMPOLIECCOB, a TaKkKe
BBIIBUTATh MPEMONI0KEHNS 00 MX PAa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

® TPUMEHATH paA3IUYHbIE METOJbl, WHCTPYMEHThl M 3ampoChl MpU TMOHCKE U OoTOOpe
nH(OpMAaLIUY WIH JAaHHBIX ¢ YUETOM MPeaoKeHHOM yueOHoM pusnueckoi 3aaauu;

® aHAM3HPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB U
(dbopM mpencTaBiIeHUS;

® CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJbHYIO (OpMYy TpEACTaBIeHHS HWHPOPMALUU U
WUTIOCTPUPOBATH pelllaeMble 3a7jaui HECIOKHBIMH CXEMaMH, JuarpaMMamMu, WHOUM Tpadukoil U ux
KOMOHWHAIIUAMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1efiCTBUS:

® B XoJe 00CyXAeHUs y4eOHOro marepHaia, pe3yibTaToB Ja0OpaTOPHBIX paboOT U MPOEKTOB
3a/laBaTh BOMNPOCHl IO CYILECTBY OOCYX JaeMOW TeMbl M BBICKa3blBaTh HJIE€W, HalleJIEHHblE Ha
pelIeHre 3a7jauu ¥ noepKaHue 01aroxenareaIbHOCTH OOIEHMS;

® COIIOCTABJIATH CBOU CYKJEHHUS C CYKICHHSIMH JAPYTUX yYaCTHUKOB JMAJora, oOHapyXKUBaTh
pa3nuyre U CXOJACTBO MO3UIINN;

® BBIPAXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e NyOJIMYHO TNPEACTABIATh PE3YJIbTAThl BHIOJHEHHOIO (PU3MYECKOrO OmbITa (3KCIEpUMEHTA,
UCCIIETOBAHMSI, IPOEKTA);

® TIOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW U WHAMBUAYAIbHON pabOTHI MpH
pelIeHnr KOHKPETHON (hu3nYecKoil mpoOaembl;

® TIPUHUMATH IEIH COBMECTHOU JeSATENbHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€ TOCTHKEHUIO:
pacrpenenaTh pojiH, 00CyKAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHON padoThl, 06001aTh MHEHHUS
HECKOJBKUX JTIOACH;

® BBIONHITH CBOIO 4YacThb pabOThI, JOCTHras KayeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaMpPaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI;

® OIIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOIMIMHA MPOIYKT MO KPUTEPUSM, CaAMOCTOSITENIBHO
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranuszaums:



® BBIBJIATH NPOOJEMBbI B JKM3HEHHBIX W YYEOHBIX CHTyallUsAX, TPeOYIOIIMX JUIsl PELIeHUs
(bU3UYECKUX 3HAHU;

® OpHUEHTHPOBATHCS B PA3NMYHBIX MOAXO0/aX MPUHATHUS PEIICHUHN (MHIUBUIAYaIbHOE, IPUHATHE
pellieHns B IpyMIie, IPUHITHE PELICHUI TPYIIOi);

® CaMOCTOSITEIbHO COCTABIIATH QJITOPUTM peHIeHus (U3MYECKON 3ajaud  WIM  IUIaHa
UCCIIEIOBaHMsI C Y4ETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IpeyiaraéMble BApUaHThl PELICHUH;

e Jies1aTh BHIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh aICKBAaTHYIO OLIEHKY CUTYallMU U MPEAIaraTh IiaH €€ U3MEHEHUS;

® OOBACHATH NPUYHMHBI JOCTIDKEHHS (HEJOCTIIKEHUS) Ppe3yJbTaToB JEATENbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBHI B JAEATENBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3HUYECKOTO
UCCIIEIOBAaHUsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHMBILUXCS CHUTYyallUi,
YCTAQHOBJICHHBIX OIIMOOK, BOZHUKIIMX TPYJHOCTEH;

® OLIEHUBATb COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSM;

® CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WM JUCKYCCHH Ha HAyyHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

e [pU3HaBaTh CBOE IPAaBO Ha OUIMOKY MPH pelieHUH (PU3NYECKUX 3a/1a4 WIN B YTBEPXKICHUSIX
Ha Hay4HbIE TEMbI M TaKOE K€ [IPaBo JPYroro.

MNPEAMETHBIE PE3YJIBTATHBI

K xonIty o6yuenus B 7 kjacce mpeMETHbIC PE3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUMN:

® JCMOJb30BaTh MOHATHUSA: (U3MUECKUE U XUMUYECKUE SIBICHUS, HAOIIOJIEHUE, dKCIIEPUMEHT,
MOJIeTIb, THUIIOTE3a, CIUHUIBI (U3MUECKUX BEIUYHMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BemiectBa  (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBWKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIUHENHOE), TPACKTOPHS, PaBHOJAEHCTBYIOMAs cuiia, nedopmanus (ynpyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyarh sBiIeHUs (AUQQy3us, TEMIOBOE [BIKEHHE YacCTHUI[ BEIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBM)KCHUE, MHEPITUS, B3aUMOJICHCTBHE Tell, pPABHOBECHE TBEPJIBIX TEI C
3aKpeIIEHHONW OCBIO BpAIEHUS, Tepeava JaBIeHUs TBEPIABIMU TeJaMH, KHJIKOCTSIMH M Ta3aMH,
aTMoc(epHOe JaBlIeHUE, TUIaBaHUE Tell, TMPEeBPAIICHUS MEXaHHMYECKOW DHEPruH) MO OMHCAHUI0 UX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

® pAacCIiO3HABATh MPOSIBICHUE M3YyYCHHBIX (DH3UYECKHX SIBJICHUU B OKPYXAIOIIEM MHUpPE, B TOM
quciie (PU3NIECKHE SIBIICHUS B TIPUPOJIE: IPHUMEPHI IBIKESHUS C PA3IMYHBIMH CKOPOCTSIMH B )KHBOW 1
HEXXHUBOW MPUPOJIE, JCHUCTBUE CUITBI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EpHOTO TaBIeHUS
Ha )KMBOW OpraHu3M, TUIaBaHUE PHIO, PhIUATH B TEJE YeJIOBEKa, MPU ITOM MEPEBOIUTH MPAKTHIECKYIO
3a/1a4y B y4eOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (MMPU3HAKH) (U3UUYECKUX SBICHHI,

® OIWCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NUYCCKUE SBICHHUS, HUCHOIB3YyS (HU3UYCCKHE
BEITMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsi, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHIIA
YIIPYTOCTH, CHJIA TSHKECTH, BEC TeNa, CHJa TPECHWs, JaBlieHue (TBEPIOTO Tena, KUIAKOCTH, rasa),
BBITAJIKMBAIONIAS CHUJIA, MEXaHWYecKass paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHUJIBI,



KO3 (UIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KMHETHYECKasl W MOTCHIMATIbHAS dHEPrus), MpH
ONMCAaHUU MPABUJIBLHO TPAKTOBATh (PU3UUECKHUM CMBICI MCHOJIb3YEMbIX BEIIMYMH, UX 00O3HAUEHUS U
eAUHULIB (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYJbl, CBS3BIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYrUMH BEIMYMHAMH, CTPOUTH TIpaUKu HM3YUYEHHBIX 3aBHUCUMOCTEH (PU3NYECKUX
BEJIMYUH;

® XapaKTepu3oBaTh CBOWMCTBa Tej, (U3MYECKUE SBICHUS U TPOLECCHI, HCIONb3Ys IpaBHiia
CIIOXKeHUs cu (BIIOJIb OJTHOM TIpsMOi), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena, MpaBHIIO
paBHOBecHsl ppryara (0JI0OKa), «30J0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MeXaHHYeCKOU
SHEpIuu, MPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

e OOBACHATH (PU3NYECKUE SIBICHHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH IPUUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYEeCKHX MIaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3NIECKUX
SIBJICHH, (PU3UIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemarh pacu€THbIC 3a7auu B 1—2 nelcTBUSA, UCTIONIB3Ys 3aKOHBI U (DOPMYIIbI, CBS3bIBAIOIIHE
¢u3nyeckne BENUYMHBL: HA OCHOBE AaHAIM3a YCIOBHS 33aJadd 3alHChiBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PM3NYECKHE BEIMYMHBI B (POPMYIIBI U TPOBOAMTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHBIe, HEOOXOIUMBIE [T PEIICHHS 33]ad, OICHUBATh PEATUCTHYHOCTD IOJYYEHHON (PU3UIECKOM
BEJIMYHHEI;

® pacro3HaBaTh IPOOJIEMbl, KOTOPHIE MOKHO PEIIMTH MpPHU MOMOLIM (PU3NYECKUX METOJIOB, B
ONMCAaHUU MCCIEAOBAaHUS BBIIEIATh IPOBEPAEMOE MPEANONOKEHHE (TUIOTE3y), pas3inyarb U
MHTEPIPETUPOBATH MOJYUYEHHBIH pe3ysbTaT, HAXOJUTh OLIMOKU B XOJ€ OIBITA, JE€JIaTh BBIBOABI 110
€ro pe3yJibTaTaM;

® TIPOBOJAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEIN:
(dbopMynupoBaTh MpOBEpPSEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyIOBaHus, 3aMUCHIBATH XOJI OMBITa U (DOPMYIHPOBATH BHIBOIBL;

® BBLINOJHATH HpPSIMbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEPAaTyphl C HCIOJIb30BAHUEM AaHAJOTOBBIX W HU(POBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS
MpUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHH;

® [POBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOH BEIMYMHBI OT JAPYrod ¢
WCIOJIb30BaHUEM TPSAMBIX H3MEPEHHH (3aBUCUMOCTH IYTH PABHOMEPHO MABIDKYIIETOCS Tejla OT
BPEMEHHM JIBWKEHHUS Tella, CHUJIbl TPEHMsI CKOJBXKEHHs OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEH TeI W HE3aBUCHUMOCTH CHJIbl TPEHHS] OT IUIOIIATU CONPUKOCHOBEHHS TEJN, CHUJIIbI
YOPYTOCTH OT Y/UIMHEHUS NMPY>KUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa NOTpYKEHHON YacTH Tena U
OT IJIOTHOCTH >XUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TINIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TeJIO0, YCIOBUH TUTaBaHMsI Tell, YCIOBUI paBHOBECHsS pbhlyara U OJOKOB), y4aCTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO HCCIEAOBaHUS, COOMpPATh YCTAHOBKY M BBITIONHSTH U3MEpPEHUs, CIEeIys
MIPEJIOKEHHOMY TUTaHy, UKCUPOBATh PE3YNbTAThI MOTYYCHHON 3aBUCIMOCTH (DU3MUYECKUX BEITHMUUH
B BUJIE MPEJIOKEHHBIX TaOIUI] ¥ TpaUKOB, ENaTh BHIBOJIBI 10 PE3yNIbTaTaM MCCIEIOBAHNUS,

® TIPOBOJUTH KOCBEHHBIC U3MEPEHUS (PM3MUECKUX BETUYHH (TNIOTHOCTH BEIIECTBA KUIAKOCTH U
TBEPJIOTO TeNa, CUJla TPEHUS CKOJIBKEHHUs, TaBICHUE BO3/1yXa, BEITAIKUBAIOIIAS CHUJIA, ICHCTBYIOIIAs
Ha MOTPYXEHHOE B >KUIKOCTb TEJO, KOA(PPHUIMEHT MOJE3HOrO NEHCTBUS NMPOCTHIX MEXaHHU3MOB),
cleysl PEAJIOKEHHON WHCTPYKIIUU: TIPH BBIOJIHEHUU U3MEPEHUH COOMPATh YKCIEPUMEHTATBHYIO
YCTaHOBKY M BBIYHMCIIATH 3HAYEHNE HCKOMOI BEJIMYMHBIL;

e coOmr01aTh MpaBUjia TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ JIabOpaTOPHBIM 000PYIOBAHHEM;



® VYKa3bIBaTh NMPHUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIIECs COCYIbI, O0apoMeTp, pblYar, MOJABWKHBIA W HEMOJBHXHBIA OJIOK,
HaKJIOHHAS MJIOCKOCTD;

® XapaKTepH30BaTh MPHUHIIUIEI JEHCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOKCTB C
OMOpOil Ha UX ONUCAaHUS (B TOM YHUCIE: MOIIIUITHUKUA, YCTPOHCTBO BOJONPOBOAA, TUIPABINYECKUN
MPECC, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), MCIOJIb3ys 3HAHUS O CBOMCTBaX
(bU3UYECKUX SBJIEHUN U HEOOX0MMbIe (PM3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUISCKOTO UCTIOIB30BaAHUS
(bU3MYECKUX 3HAHWHA B MOBCEIHEBHOW JKM3HU JUIA OOecredeHHus OC30MacHOCTH MpPU OOpAIlEHUU C
npuoopaMd W TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI MU COOJIOJCHHS HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH cpefie;

® OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU C 3aJIaHHBIM
MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U MYyTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIJICISITH HH(GOPMAIINIO, KOTOpAas SBIISICTCS MPOTUBOPEUYNBON MU MOXKET OBITh HEJIOCTOBEPHOM;

® UCIIOJIK30BaTh TMPW BBINOJTHEHUH YUE€OHBIX 3aJaHUN HAy4YHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3HYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTEPHAIIbl, peCypchl ceTu VHTEpHeT, BIaJeTh MpuéMamMmu
KOHCIIEKTUPOBAHUA TEKCTA, MpeoOpa3oBaHus MH(OPMALIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpaTKUE IMHMCHMEHHBIC W YCTHBIC COOOIIECHUS HA OCHOBE 2—3
HMCTOYHUKOB HH(DOpMaMu (PU3NISCKOTO COJCP)KAaHUs, B TOM YHCIC IyOJUYHO JeliaTh KpPaTKHE
coOOIIeHUs O pe3yibTaTax TMPOEKTOB WM YYeOHBIX HCCIEAOBAaHUN, IMPU 3TOM TIPAMOTHO
UCIOJIb30BaTh M3yYCHHBIH TOHSATUIHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHE
Mpe3eHTalNEH;

® TIpU BHITIOJIHEHUH yU4€OHBIX MIPOEKTOB U UCCIEAOBAHUHN pacipenesiTh 00s3aHHOCTH B TPYIINE
B COOTBETCTBUHM C IIOCTaBICHHBEIMM 3aJadyaMH, CJICAUTh 3a BBINOJHCHHEM IUIaHAa JEHCTBHA,
aJIeckBaTHO  OIICHMBATh COOCTBEHHBIH BKIAJ B  JEATEIbHOCTh TPYMINbBI, BBICTpaHBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonIy o6yuenus B 8 kjacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAKATh
c(hOpMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUN:

® UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBH)KEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHMSI BEIIeCTBA, KPUCTAUIMUECKHEe U aMOp(dHbIe Tela, HACBHIIICHHBIA U
HEHACHIIICHHBIN Map, BIAKXHOCTh BO3/1yXa, TEMIEpaTypa, BHYTPEHHSSI SHEPT s, TETUIOBOM JBUTATEINb,
AJIEMEHTAPHBIA DJECKTPUUYCCKUN 3apsiji, DJIEKTPUUYECKOE TI0Jie, TPOBOJHUKU U JIUJICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SBIEHUA (TEIJIOBOE pACUIMPEHHE M C)KaThe, Temionepenaya, TemIoBOe
paBHOBeCcHE, CMayWBaHWE, KaNWUIAPHBIC SBJICHUS, WCHApEHHE, KOHJICHCAlMs, TIJIaBJICHUE,
Kpuctayutn3anusi (OTBEpAECBaHUE), KHUIIEHWE, Terionepeaada (TeTIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4CHHUE), DJEKTpU3aIUs TeJl, B3aWMMOJICHCTBHE 3apsfoB, ICUCTBUS DJIEKTPUYECKOTO TOKA,
KOpPOTKOE 3aMblKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JEMCTBUE MATrHUTHOIO MOJs HA MPOBOJHUK C
TOKOM, SJIEKTPOMArHUTHAsI MHAYKIIMS) 110 ONMMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE PUBNYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YyUYEHHBIX (DU3UYCCKUX SIBJICHUH B OKPYXKAIOIIEM MHpE, B TOM
grcne (Qpu3uveckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKCHHE M KalWJUIIPHBIC SBICHHS B
MPHUPOJIC, KPUCTALIBI B Tpupone, uiznydeHue CoNHIA, 3amMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHe pOCHI, TyMaHa, MHEs, CHETra, dJECKTPUUECKHUE SBIICHUS B arMocdepe, IIEKTPUIECTBO



KUBBIX OPTaHM3MOB, MArHUTHOE TI0JIe 3eMIIH, JApei( MOJIF0COB, POJIb MATHUTHOTO TOJIS JUISl KU3HU
Ha 3emiie, MOJIIPHOE CHUSHUE, MPH ITOM MEPEBOIUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO, BBIICIATDH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUMH;

® ONWCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (PU3MYECKHE SIBICHUS, HCIOJIB3Yysd (PUINICCKUE
BEJIMYUHBI (TemrepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO TEIUIOTHI, YJelibHas TEII0EMKOCTh
BELIECTBAa, y/elibHas TEIJIoTa IUIaBJICHUA, yedbHas TeIoTa mapooO0pa3oBaHus, yAeabHas TEIUIoTa
CrOpaHHs TOIUIMBA, KOA()(PUIMEHT TMOJIE3HOr0 JEHCTBUS TEIJIOBOM MAIIUHBL, OTHOCHTEIbHAs
BJIQXXHOCTh  BO3JlyXa, DOJEKTPUUYECKUM 3apsij, CHJIa TOKA, DJJICKTPUYECKOE  HaIpsiKEHUE,
CONPOTUBIICHUE TMPOBOJHMKA, YACIBHOE CONPOTHUBICHUE BEIIECTBa, padoTa W MOIIHOCTh
ANEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIIOIH3YyEeMbIX
BEIIMYMH, OOO3HAUEHUS U CIUHUIBI (U3UYECKUX BEIMYMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINC
TaHHYI0 (QU3WYECKYI0 BEIMYMHY C JPYTUMH BEIWYHMHAMH, CTPOUTH TpaQUKU HU3YYCHHBIX
3aBUCHUMOCTEH (PM3NYECKIX BEITUUHH;

® XapaKTEepH30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBJICHUS U IPOLECCHI, UCIOJb3Ys] OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO-KMHETUUECKOW TEOPUHM CTPOCHHUS BELIECTBA, MPHUHIUI CYMEPHO3ULIUU
noJielt (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS 3apsna, 3akoH Oma Ui yyacTKa LIeTH, 3aKOH
Jlxxoyns—JIenna, 3aK0OH COXpaHEHUsl SHEPTUH, TIPU 3TOM /1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUUECKOE BhIPAKECHHE;

® OOBACHATH (PU3UYECKHE TPOIECCHl M CBOMCTBA TN, B TOM YHCJIC U B KOHTEKCTE CHTYaIHi
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHne u3 1-2 noruueckux maroB ¢ omopod Ha 1-2 W3yueHHBIX CBOWCTBA (PUIMUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

® pemath pacy€THBIC 3a7a4u B 2—3 JACHCTBUSA, UCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢dbu3nuecKkue BEIWYUHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS PELICHUS 3a/1a4yM, BEIOUPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
Ui €€ peleHus], MPOBOIUTh PacYEThl M CPABHUBATH MOTyUYEHHOE 3HAUCHUE (PU3NYECKON BETUUHHBI C
W3BECTHBIMH JTAHHBIMU;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (U3HUYECKUX METOJIOB,
WCIIONB3Ysl ONHMCAHUE MCCIEOBAaHUS, BBIICIATh NPOBEPSAEMOE MPEANOJI0KEHHE, OLEHUBAThH
MPaBUIILHOCTH TIOPSJIKA MPOBEICHUS UCCIEA0OBAHUS, I€JIaTh BHIBOIBI,

® TIPOBOJIUTH OIBITHI MO HAONIOACHUIO (PU3MUECKHUX SBICHUW MW (PU3UUECKUX CBOMCTB TN
(KanmuUIsSipHBIE SBIIEHUS, 3aBUCUMOCTH JAaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMIepaTrypbl, CKOPOCTH
mpoliecca OCThIBAaHHMS M HArpeBaHWsl MPU HW3IyYEHUH OT IBETa HW3IMy4aroulei (MOTIOMIA0NIEH)
MOBEPXHOCTU, CKOPOCTh MCIAPEHUs BOJBI OT TEMIIEPATYPhI KUIKOCTH U IUIOLIAAN €€ MOBEPXHOCTH,
JJIEKTPU3ALMS TET W B3aUMOJCHCTBHE DJIEKTPUUECKHX 3apsI0B, B3aUMOJCHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3aIlisl MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, JCHCTBUS MAarHUTHOTO MOJIST Ha
MMPOBOJTHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHWTa, CBOWCTBA AJIEKTPOJIBUTATENSI TIOCTOSSHHOTO TOKA):
dbopMynupoBaTh TPOBEPSIEMBIC TPEINONIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHMsI, OTTUCHIBATH XOJI OTBITA U (POPMYIIHPOBATH BHIBOIBI,

® BBITIOJIHATH TMPSIMBIE U3MEPEHUST TEMIIEpaTyphbl, OTHOCUTEIHHOU BJIIAXKHOCTH BO3IyXa, CHJIBI
TOKa, HaNpsDKEHUS C WCIIOh30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3UUYECKUX BEIUYHH,
CpPaBHUBATH PE3yIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHOMN MOTPEIIHOCTH;

® TIPOBOJUTH HCCJEAOBAHWE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIUYUHBI OT JPYron ¢
WCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHHH (3aBUCUMOCTH COMPOTHUBIIEHUS MPOBOJAHHMKA OT €ro JJIMHBI,
IUIOLIA/IA TONEPEYHOr0 CEYEHHs M yNIEIbHOTO CONMPOTUBIICHMS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,



UAYIIEro Yepe3 MPOBOJAHMK, OT HANPSHKEHHUS HA MPOBOIHMKE, UCCIEAOBAHHUE MOCIENIOBATEIBHOTO U
MapauIeIbHOTO COEAMHEHWH MPOBOJHUKOB): IUIAHUPOBATh HCCIENOBAaHHE, COOMPATh YCTAaHOBKY H
BBINIOJIHATE M3MEPEHUs, CIEAys MPEAJIOKECHHOMY IUIaHy, (PUKCHUPOBATH PE3yIbTaThl MOIYyYEHHON
3aBUCHMOCTH B BUJI€ TaOJHII ¥ IPaHKOB, JIENIaTh BBIBOJIBI I10 PE3YJIbTaTaM HCCIICAOBAHNUS;

® MPOBOAWTH KOCBEHHBIC M3MEpeHHUs (UIUUECKUX BEIWYMH (yIelnbHas  TEII0EMKOCTh
BEILIECTBA, CONPOTHBIICHUE POBOIHNKA, PA0OTa U MOIIHOCTH JMEKTPUUYECKOTO TOKA): IIAHUPOBATH
U3MEpEeHHs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTaHOBKY, CIEAYS NPEAJIOKCHHOW WHCTPYKIUH, U
BBIYHCIIATh 3HAYCHUE BEITMYHHBL;

e co0IrOaTh MpaBUIIa TEXHUKH 0€30MaCHOCTH MU paboTe ¢ TabopaTOPHBIM 000PYAOBAHHEM;

® XapaKTEepPH30BaTh NPHHLUIBI ACHCTBHUSA M3YYEHHBIX NMPUOOPOB W TEXHUUYECKHX YCTPOMCTB C
OIOPOM Ha MX OMHMCaHHS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JJOMOB, TUTPOMETD, IapoBasi TypOuHa,
aMIIepMeTp, BOJIETMETpP, CUETYMK ODJIEKTPHUECKON OSHEPrHH, O3JIEKTPOOCBETUTEIBHBIC INPHOOPEI,
HarpeBaTelbHbIE SJIEKTPONPUOOPHI (IPUMEPHI), MEKTPUUECKUE MPEIOXPAHUTENH, JIEKTPOMArHuUT,
AJIEKTPOJBHUTATENb MMOCTOSIHHOTO TOKA), MCHOJB3Yys 3HAHHUA O CBOMCTBAaX (DM3WYECKHUX SBICHUU W
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPUTEIbHBIC MPUOOPHI IO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, NCHUXPOMETP, TUTPOMETP, JBHUTATEIb
BHYTPEHHETO CTOpaHMsI, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI DJEKTPUYECKHX Iered ¢
MOCTIeIOBATEIBHBIM M TAPAJUICTIbHBIM COSAMHEHUEM DIIEMEHTOB, pa3jifyasi yCJIOBHBIE 0003HAYCHUS
3JIEMEHTOB JICKTPHUYECKUX LIETeH;

® TMPUBOJIUTH IPUMEPHI (HAXOAUTh HH()OPMAIMIO O TPUMEPAX) MPAKTUIECKOTO MCIIONb30BAHUS
(du3MYeCKUX 3HAHWI B IMOBCEAHEBHOW XU3HU I oOecredueHHuss 0€30TacHOCTH MpU OOpalieHuu C
npubopaMH ¥ TEXHHYECKUMH YCTPOWCTBaMH, COXPaHEHHs 3I0pPOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/IEHUS B OKPYKAIOLIEH cpelie;

® OCYHIECTBJIATH MOUCK WMH(pOpManuu (PU3NYECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHS JOTOJIHHUTENBHBIX MCTOYHHKOB BBIJIENATH WH(POPMAIHUIO,
KOTOpas ABJSETCS NPOTUBOPEUMBOM HIIM MOXKET ObITh HEJOCTOBEPHOI;

® JCIIOJIb30BaTh IIPH BBHIMOJIHEHUH YUYEOHBIX 3aaHUN HAYYHO-TIOMYISIPHYIO JINTEPATypy
(bU3NIECKOTO COAep)KaHus, CIIPAaBOYHBIE MAaTepPHaJIbl, pecypchl ceTn VHTepHET, BIajeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHus HH(GOpMAIK U3 OJTHON 3HAKOBOI CHCTEMEI B IPYTYIO;

e co3/laBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKWE YCTHbIE COOOlIeHus, 00001mas
WHPOPMAIIMIO W3 HECKOJIBKUX HMCTOYHHKOB (H3MUECKOTO COACP)KaHUs, B TOM YHUCIE ITyOIMIHO
MPEJCTABIATh PE3YIbTATHI MPOSKTHON MIIM MCCIENOBATEIbCKON JAEATEIBHOCTH, TIPH 3TOM T'PaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIH TOHATUHHBIA ammapar Kypca (QH3HKH, CONPOBOXIATH BBICTYIUICHHE
MpE3EHTALMEN;

® NpPU BHINOJIHEHUH YUYEOHBIX TIPOCKTOB M HCCICNOBAaHWN (PU3MUECKUX  IPOIIECCOB
pacrpenenaTs OOSI3aHHOCTH B TPYINE B COOTBETCTBHH C TIOCTABICHHBIMH 3aJadyaMH, CIEIUTH 3a
BBITTOJTHEHUEM TUIaHa JEHCTBUIA U KOPPEKTHPOBATh €0, aJICKBAaTHO OLIEHMBATh COOCTBEHHBIN BKIJIA] B
IEATeILHOCTh TPYIIBI, BHICTPAMBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBISIS TOTOBHOCTH
pa3pemarb KOH(IUKTHL.

K koHI1y 00yueHus B 9 kiacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaxaThb
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIINUXCS YMEHUMN:

® WUCTONB30BaTh TOHATHS: CHUCTEMa  OTCY€Ta, MaTepHajbHas  TOYKA, TPACKTOpHS,
OTHOCHTEJIBHOCTh MEXaHHYECKOTO JBYIKEHHS, Nedopmarus (ynpyras, IUIacTUYecKas), TPeHUE,



LEHTPOCTPEMUTENIFHOE YCKOPEHUE, HEBECOMOCTb W TMEPErpy3Kd, LEHTP TSHKECTH, aOCOIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHWYECKHE KOJIeOaHHsS U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30pYKOCTh M JAJBbHO30PKOCTh, CIIEKTPbl MCIYCKAaHUS W MOINIOIIEHUs, aib(a, Oera- U ramma-
W3TYy4YEHUs1, H30TOIIbI, Si/IepHast SHEPTeTUKA;

e paznuuaTh ABJCHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJMHEHHOE JABHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE Na/IEHUE TEJl, PABHOMEPHOE JBH)KEHUE 110
OKPY>KHOCTH, B3aMOJICHCTBHE TEJI, PEaKTUBHOE JBI)KEHUE, KOJIeOaTeIbHOE IBUKECHUE (3aTyXaloMIHe
U BBIHY)XJCHHBIC KOJICOAHUs1), pe30HAHC, BOJIHOBOE ABIDKEHHE, OTPAXEHUE 3BYKa, IPSAMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHE M NPEIOMIICHHE CBETa, IMOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pas3inoxeHue Oenoro cBeTa B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX LBETOB, IUCIEPCHs CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOrO CIIEKTPa M3JIyYEHHS) MO OMUCAHUIO
UX XapaKTepHBIX CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (PH3MUECKUX SIBICHHH B OKPYXKAIOIIEM MHpPE (B TOM
yrcae (u3nuecKue SBICHUS B TNPHUPOJE: NPWIMBBI M OTJIUBBL, JABIKeHHE IUtaHeT CoOJHEYHOH
CHCTEMbl, PEAaKTUBHOE JBIM)KEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KUBOTHBIMU,
3eMJIETpsICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO0, IIBETa TeJ, ONTHUYECKHE SIBIECHUS B NPHUPOJE,
Ouosiornyeckoe JAEHCTBUE BUAMMOIO, YIbTPA(UOIETOBOIO M PEHTTEHOBCKOIO HU3JIy4YEeHHUH,
€CTECTBEHHbII paJiMOaKTUBHbBIN (POH, KOCMUYECKHE JIyYd, PaAMOaKTUBHOE HM3JIyuY€HHUE MPHUPOJIHBIX
MUHEpAJIOB, JCHCTBHE PaJIMOAKTHBHBIX M3JYyYCHUH HA OPraHU3M YeJIOBEKa), IPU 3TOM HEPEBOJIUTH
MPAaKTUYECKYIO 3a/a4y B y4eOHYIO, BBIJCIATH CYHIECTBEHHBIC CBOMCTBA (MIPH3HAKH) (PU3UUIECKUX
SIBJICHHI,

® ONKUCHIBATh M3Y4YEHHbIE CBONCTBA Tel M (PU3MUECKUE SBIEHUS, MCIOJB3Ys (U3NUYECKHe
BEJIMYMHBI (CpeJHSS M MTHOBEHHAsi CKOPOCTh Tejla NPW HEPAaBHOMEPHOM JIBUKECHUH, YCKOPEHHE,
nepeMeIeHue, MmyTh, yriioBas CKOPOCTh, CHJIA TPEHHS, CHJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOTHOTO TAJICHHUsI, BEC TeJla, UMITYJIbC TeJa, UMITYJIEC CHIIbI, MEXaHW4YecKasi paboTa U MOIITHOCTH,
MOTEHIMANIbHAsT DHEPTUSl TeNa, IMOJHATOrO HaJ| MOBEPXHOCTHIO 3€MIIM, MOTEHIMAJbHAs DHEPTHUs
C)KaTOW MPY)KHUHBI, KMHETHYECKash SHEeprus, IMOJHas MeXaHWuYecKas SHeprus, NepuoJl W Yacrora
Kose0aHUH, AJMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBeTa, IOKa3aTellb
MPEJIOMIICHUSI Cpe/ibl), NP ONMUCAHUU MPABWIBHO TPAKTOBAaTh (PM3NYECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, O0O3HAUYEHUS W EIUHULBI (PU3MUECKUX BEIWYMH, HAXOAUTh (OPMYJbI, CBSA3bIBAIOIINE
JaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TPaQUKH HM3yYCHHBIX
3aBHCUMOCTEH (PH3MUECKUX BEIUYNH;

® XapaKTepHU30BaTh CBOICTBAa TeJ, (U3MYECKHE SBICHUS M TNPOLECCHl, MCIOIB3YS 3aKOH
COXpAaHEHMs DSHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPHO3ULUU CHJI, MPHUHIUII
OoTHOCUTENbHOCTH [ anmes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMIJICHHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO W MAacCOBOTO YHCEN MPH SACPHBIX PEAKIIHSX,
IpH OTOM J1aBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3allMChIBaTh €r0 MaTeMaTH4ecKoe
BBIpa)KECHUE,

® OO0BACHATH (PU3WUYECKHE TPOIECCHl W CBOWCTBA TENI, B TOM YHUCIIE U B KOHTEKCTE CHTYyallui
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYHMHHO-CIICJICTBEHHBIC CBSI3H, CTPOWTH
o0bsicHeHHEe W3 2—3 JIOTMYECKHX IIaroB C OMOPOW Ha 2—3 HM3YYEHHBIX CBOWCTBA (U3MYECKHX
SBJICHHUM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuy€THbIC 3agaud (ONMUpaIOLIMecs Ha CUCTeMy M3 2—3 ypaBHEHHii), HCIIONb3YS
3aKOHBI U (OpMYJIbI, CBs3bIBAOLIME (U3NUYECKUE BEIUYMHBL: HA OCHOBE aHA/W3a YCJIOBUS 3aJauyd



3aMUCBIBaTh KPAaTKOE YCJOBHE, BBIABIATH HENOCTAIONIME MJIM HM30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHbl M (OpMyIsbl, HEOOXOIUMBIE sl pELIeHHs, HPOBOIUTH pPAcy€Tbl U  OLEHHUBATH
PEATMCTUYHOCTD [TOJYYEHHOT'O 3HaUeHUsI (PU3UUECKON BEIINUHHBI,

® pacro3HaBaTh NMPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIM (U3UUYECKUX METOJOB,
UCIOJb3ys OIHUCAHHWE MCCIIEJOBAaHUSA, BBIIEIATH IPOBEpPsAEMOE IPENNOJOKEHUE, OLEHUBATh
IPaBUIBHOCTh IOPsIKA TPOBEACHMSI HCCIEIOBaHMSA, JleJlaTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

® [IPOBOAMUTH OMNBITHI IO HAOIIOJEHHUIO (PU3MUECKUX SIBICHHH MM (U3UYECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs DSHEPruM, 3aBUCHUMOCTb IEpUoja
KoJIeOaHUH MPYXHMHHOTO MasiTHHKA OT Macchl Ipy3a U >KECTKOCTU NMPYXKHHBI U HE3aBUCUMOCTb OT
aMIUTUTY/bI MaJIbIX KOJe0aHUH, IPSIMOIUHEHHOE PacIIpOCTPaHEHHUE CBETA, Pa3IoKEHHE Oesoro cBeTa
B CIIEKTp, U3yUYEHHUE CBONCTB M300paXEHUS B IFIOCKOM 3€pKajie M CBOMCTB M300paKCHUS MpeIMETa B
cobuparomeld  nMH3e, HAOMIOACHWE CIUIOUIHBIX W JIMHEHYaThIX CIIEKTPOB  W3JIYYCHUs):
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0O0OpYyIOBaHUS, OMUCHIBATH XOI
OTIBITA ¥ €T0 Pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

® [IPOBOAUTH IIPU HEOOXOIMMOCTH CEPUI0 NPSAMBIX U3MEPEHU, ONpenensis cpeiHee 3HaueHue
U3MepsieMOil BeMMYMHBI ((POKYCHOE pACCTOSHUE CcoOMparomeil JMH3bI), O00OOCHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEIBHOTO TPHOOopa);

® [IPOBOAMUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH C MCIOJIb30BAaHUEM IPSMBIX
M3MEpEeHUH (3aBUCHMOCTh IyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBHKCHHU 0€3 HadallbHOU
CKOpOCTH, TIepHoJa KoJeOaHM MaTeMaTHYecKOro MasiTHHKAa OT JUIMHBI HUTH, 3aBHCHMOCTH yIJa
OTpPaXEHHsI CBETa OT yIja MAJACHUS W yIrila TPEJIOMICHHs OT yrila MajJeHus): IJIaHUPOBATh
WCCIIEIOBAaHHNE, CAaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yNbTaThl ITOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE TaOJMIl U Tpa(UKOB, J€JaTh BBIBOJBI 110 pe3ylbTaTaM
HCCIIEI0BaHMS;

® TPOBOAWTH KOCBEHHBIC M3MEPEHUS (PH3MUECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOpPEHHE
TeJNa MPH PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHUS, JKECTKOCTH MPYKUHBI,
KOA(Q(QHUIHUEHT TPEeHUs CKOJBKEHHUS, MEeXaHWdeckas pabdoTa M MOUIHOCTb, YacTOTa M MEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro U MPYXHUHHOTO MasTHUKOB, ONTHYECKas CHJIa cOOMparolleil JUH3BI,
palMOaKTUBHBIM (OH): MIAHUPOBATH H3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATE M3MEPEHMs, CIenysl MpeJUI0KeHHOW MHCTPYKLUH, BBIUUCIATH 3HAUEHUE BEIMYUHBI U
aHAJM3UPOBAThH MOJYYCHHBIE PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPEITHOCTH U3MEPEHUH;

e co0u0/1aTh IpaBUiIa TEXHUKU O€30MacHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

e pa3nuyaTh OCHOBHBIC TNPH3HAKM WM3YYEHHBIX (PU3MUYECKUX MOJENei: MaTephalibHas TOYKa,
abCOMIOTHO TBEPJOE TENIO0, TOYCUHBIH MCTOYHMK CBETa, Jy4, TOHKAs JIMH3A, TUIAHETapHas MOJENb
aToma, HyKJIOHHasi MOJIeJTb aTOMHOTO SI/Ipa;

® XapaKTEepHU30BaTh MPHHLUIBI ACHCTBHUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOH HA WX ONMUCAHHS (B TOM YHUCIIE: CITUAOMETP, TaTYUKH ITOJIOKEHUS, PACCTOSHHS i YCKOPEHHUS,
pakeTa, 9X0JIOT, OYKH, TIEPUCKOII, (hoToammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMET,
Kamepa BuibcoHa), MCMONB3ys 3HAHUSA O CBOWMCTBAX (PU3WYECKUX SBICHUM W HEOOXOIUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

® CIIOJB30BaTh CXEMbl M CXEMATUYHbIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB MPU PEIICHUH y4eOHO-NPAKTHUECKUX
3aJa4, ONTUYECKHE CXEMBl JUIsl MOCTPOCHHsS M300paXKeHWH B IUIOCKOM 3€pKajie U CcoOHMparouien
JIMH3E;



® TIPHUBOJUTH MPUMEPHI (HAXOJUTh HHPOPMAIIMIO O MPUMEPAX) MPAKTHICSCKOTO UCIIOIb30BaAHUS
(bU3MYECKUX 3HAHWWA B MOBCEIHEBHOW >KMU3HU I oOecredeHusl 0€30MacHOCTH MPpH OOpaIeHuu C
npubopaMu W TEXHHYECKUMH YCTPOHUCTBAMH, COXPAHEHHS 3JI0pOBbS M COOJIOJNCHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOILEH Cpe/Ie;

® OCYIIECTBIATH TOHMCK HMHpopMarmuu  (U3HYSCKOro  cojepkaHuss B MHTepHere,
CaMOCTOSITENILHO (DOPMYJIMPYSI TTOMCKOBBIM 3alpoC, HAaXOIWTh IYTH OIPEICICHHS JIOCTOBEPHOCTH
MOJIy9eHHOUW MH(OpPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

® JHCIOJIb30BaTh IPU BBINOJHCHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATypPy
(U3HYECKOTO COJICP)KAHUs, CIIPABOYHBIC MaTEepPHaJIbl, peCypchl ceTd MHTepHeT, BiIajeTh NpuémMamMu
KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHus HH(OOPMALIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W YCTHBIC COOOINEHWsS HA OCHOBE HMH(popmammu u3
HECKOJIBKUX HCTOYHUKOB (PU3WYCCKOTO COJEPIKAHHUS, IMYOJMYHO MPEICTABIATh PE3YJbTAThI
MIPOSKTHON HIIM MCCIIEIOBATEIbCKON JICATEIILHOCTH, IPH 3TOM I'PaMOTHO HCIOJIb30BaTh U3yUCHHBIH
MOHATUIHBIN amapar u3y4aeMoro pasjeia (GU3HKH U CONMPOBOXKAATH BBICTYILICHHE MPE3CHTALUEH C
y4€TOM OCOOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC
Ne H KomnectBo yacos OnexTpoHHBIE (HHPPOBHIE)
ANMMCHOBAHHMEC pa3/ICIOB U TCM IIPOTPAMMBbI
/11 Bcero | K/P | Ip.p. 00pa3oBaTeNbHBIC PECYPCHI
Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPA
bu6mmoteka [IOK
11 Pusmka - Hayka 0 PUPOIC 2 https://m.eds00.ru/7f416194
bubmmoteka [IOK
1.2 PU3MYCCKHUE BEITHHHbI 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAyUHBIN METOJT 5 1 bubnmnoreka [JOK
' TMO3HAHUSA https://m.edso0.ru/7f416194
Hroro o pasneny 6
Pa3nen 2. [lepBonayaibHbIe CBeJIEHUSI 0 CTPOEHHH BellecTBa
bu6nuoreka [JOK
2.1 Crpoenue BemecTsa 1 https://m.edso0.ru/7f416194
99 JIBr>kKeHUe U B3aUMOJICHCTBUE 5 1 bubmmorexa [JOK
' YacTHI[ BENIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIE COCTOSTHUS BEIIECTBA 2 Bubmorexa LIOK
' https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /[BU:KeHNMe U B3aUMO/IeliCTBHE TeJ
but6mmoreka [{IOK
31 MexanmaecKoe ABHKCHHC 3 https://m.edso00.ru/7f416194
bu6nuoreka [JOK
3.2 Muepups, macca, n1oTHoCTs 4 1 https://m.eds00.ru/7f416194
bu6nuoreka [JOK
3.3 Crna. Buper cnn 14 1 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBinenne TBEPABIX TeJ, :KUAKOCTEN U ra3oB
4.1 Hasnenue. Ilepenaua naBnenus 3 bubmmoreka [IOK



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

TBEPABIMU TEJIAMHU, )KUIKOCTSIMU U https://m.edsoo.ru/7f416194
razamu
bu6nmoreka [IOK
4.2 Jlasienne xuaKoctn S https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMoC(eproe aBlIeHIe 6 https://m.edso0.ru/7f416194
44 JlelicTBHE KUJIKOCTH U Ta3a Ha 7 1 3 bubnmoreka [JOK
' IOrpYy’KEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3gen 5. Padora

M MOIITHOCTb. 3Hepl"l/lﬂ

bubmuorexa [JOK
51 Pabora u MOIHOCTS 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Tpoctere Mexanm3mbl S 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexanmaeckas sueprus 4 1 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 12
I[TPOI'PAMME
8 KJIACC
No KomunuecTso yacos Onextponubie (U(GpoBbIe)

/1

HaunmeHoBaHue pa3iesioB ¥ T€M MPOrpaMMbl

Bcero | K/P | Ip.p.

00pa3oBaTeNbHbIE PECYPCHI

Pasznen 1. TeniioBbIe iBJIeHUA

1.1 | CtpoeHue 1 CBOIICTBA BELIECTBA 7 bubmorexa LOK
' p B https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
12 | T 21 1 5
CLITOBLIC HpOTecehl https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28

Pazgen 2. DnekTpryecKue 1 MAarHUTHbIE SIBJICHUS

C) .
21 | apwremie tena n ; || BuGmorera IIOK
' P y https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHUE
. . bubmmorexa [JOK
2.2 | IlocTOSIHHBIN 2JIEKTPUYECKUNA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nuoreka [JOK
23 | MarnuTHbie AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 69 3 | 145
I[TPOI'PAMME '
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9 KJIACC

Ne KomiiecTBo 4acoB | Jnekrponnbie (HppoBbIe)
HaumeHnoBaHue pa3fenoB v TEM IpOrpaMMbl
/I Bcero | K/P | IIp.p. | o6pasoBaTenbHBIE PECYPCHI
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHn4ecKoe IBMKCHHE U CITOCOOBI 10 1 bu6nmoreka [IOK
"~ | ero onucanus https://m.edsoo.ru/7f41a4a6
. bu6nmoreka [IOK
1.2 | Bsaumoneiictaue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.3 | 3axou! coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40

Paszaea 2. Mexann4eckue K0J1e0aHUA U BOJHBI

bu6mmoteka [IOK
2.1 | Mexanmieckue koneGanns ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 | MexaHn4YecKue BOJTHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Paznen 3. 3ﬂeKTp0MaFHHTHOC IH0JI€ U JIEKTPOMArHUTHBIC BOJITHBI

31 DNEKTPOMarHuTHOE MOJIE U 5 5 bubnmnorexka HOK
"™ | 2JEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6

Paznen 4. CBeToBbI€ IBJICHUSA

4.1 | 3akoHBI pacIpOCTpPAHEHUS CBETA 6 2 bubmmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
4.2 | JIuH3bI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
4.3 | Paznoxenne OO0 CBETa B CIICKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15

Pa3zgen 5. KBanToBbIe AIBJIeHUSA

51 Hcnyckanue U MOTIIOIIEHUE CBETA 4 1 bu6nuoreka [JOK
™ | aToMOM https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
5.2 | CrpocHue aToMHoro szpa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 | SAnepurie peaxuun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6. [loBTOpUTE/IbHO-00001IAI0IIMI MO Tb

[ToBTOpEeHMe u 060061IeHNE
) bu6nuoreka [JOK
6.1 | conepxcammi kypea pusuicu 5a 7-9 9 2 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27
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| IPOTPAMME | ] | |

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» ®usuka, 7 kiace/ [epoimkua A.B., O011ecTBO ¢ orpaHMYE€HHON OTBETCTBEHHOCTHIO
«JIPODAY»; AknnonepHoe odmiectBo «M3maarenbcTBo «IIpocBemieHue

» ®usnka, 8 knacc/ [epoimkun A.B., O01ecTBO ¢ orpaHMYEHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe odmiectBo «M3maarenbcTBo «IIpocBemeHue)

» Gusuka, 9 knacc/ [epoimkun A.B., ['ytauk E.M., O0111ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkiinonepHoe o01miecTBo «M31aTenbcTBO
«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIJ1d YUUTEJIA
https://catalog.prosv.ru/item/59357

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/09
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/



