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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTABJIEHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMMmel, mpeacraBieHHbIXx B PI'OC 000, a Takxke ¢ yuérom denepanbHOI
paboueii mporpamMmbl Bocniutanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszukay.

Coneprxanue nporpaMMsl 1o (U3MKe HampaBiieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOy4aroluXcsi ¥ OpraHMU3alMI0 M3y4eHUs (U3UKU Ha JIeATENIbHOCTHOW ocHOBe. B
nporpaMMe 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTM Y4e€OHOrO TpeAMeTa B pealu3aluu
tpedoBanuit ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TaK)Ke MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3KMKe yCTaHABIMBAET paclpeneieHne ydeOHOro marepuaija 1o Trojam
oOyuenuss (mo KiaccaM), TpeUIaracT MPUMEPHYIO TOCIEI0BAaTEIbHOCTh H3YUEHHUS TeEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COJEPKAaHUS U y4ETE BO3PACTHBIX OCOOECHHOCTEHN
00y4aroImxcs.

[Iporpamma o ¢usuke papaboTaHa ¢ HEIbI0 OKA3aHUS METOAMYECKON TTOMOIIH YYUTEIO B
co3/1aHuU pabouelt mpOrpaMMsl MO0 Y4eOHOMY MTPEIMETY.

®uszuka SBISIETCd CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUYEOHBIX MHPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBJICHHM, M3y4aeMbIX XUMHEH,
ouosiorueii, acTpoHOMHEW W (QHU3MUECKOW Teorpadueld, BHOCHUT BKIJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBIseT Haubojee scHble 00pa3lbl MPUMEHEHHUS HAy4yHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 rHaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOuero odpa3zoBaHUs
COCTOMT B (OPMHpPOBAHMH €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aroImxcs.

WN3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojiaraeT OBJaJ€HHE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

® UHTEPIPETUPOBATh JaHHBIE U HCIOJIb30BATh HAyYHbIE JOKA3aTelbCTBa s
MIOJIy4EHUS BBIBOJIOB.

Henu wu3ydyeHus (U3MKM Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs ONpEIENICHbl B
Konnenuun npenogaBanus yuyeOHoro mnpenmera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeiIbHble MPOTPaMMBI,
yTBepkAEHHON pemenneM Komterum MununcrepcrBa mpocBenieHus Poccuiickoit denepaunn
(nmpotokoun ot 3 aexadps 2019 r. Ne [IK-48H).

Hean nzyvyenus pU3nKu:

e puoOpeTeHrEe UHTEpeca U CTPEMJICHHUS 00ydJaroIuXcsl K HAyYHOMY U3Y4YE€HUIO TIPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJACTABICHUA O HAyYHOM METOJ€ TO3HaHUS M  (OPMHUPOBAHUE
HCCIIEIOBATENBCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHHE HAay4YHOTO MHPOBO33PEHMS KaK pe3ysibTaTa M3y4yeHHUS OCHOB CTPOEHUS
Marepuu U QyHJIaMEHTAITBHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME NPEACTABICHUI O pPOiM (UMKU JUISL Pa3sBUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

® pa3BUTHE TPEICTABICHWNA O BO3MOXKHBIX cdepax Oyaymieil mnpodeccuoHaITbHON
NESATEILHOCTH, CBSI3aHHOW ¢ (DU3WKOMW, MOATOTOBKA K JajJbHEUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTmkeHne OJTHX Meledl mporpaMMmbl MO (QHU3MKE Ha YPOBHE OCHOBHOTO OOIMIETO

o0pa3zoBaHMs 00eCIIeUnBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e puoOpeTeHrEe 3HAHUHU O AWCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHMYECKHX, TEILJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e pUOOPETCHNE YMEHHI ONUCHIBATh U OOBSICHATH (DU3MUCCKHE SBIICHUS C UCIIOIH30BAHUEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHE METOJIOB pEIICHUS MPOCTCUIIMX PACYETHBIX 3a7ad C HUCIOJIb30BAHUEM
(bU3NYIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;

e pa3BHUTHE YMEHUH HAOIIONATh MPUPOTHBIC SIBJICHHUS U BBITIOIHATE OIBITHI, JTAOOPATOPHBIE
paboThl W JKCHEPUMEHTAIBHBIE HWCCIICIOBAHMS C HCIOJIb30BAHUEM H3MEPUTEIBHBIX
puOOpPOB;

e OCBOCHHE MNPUEMOB pabOTHl ¢ WHPOpMaNUed (U3MYECKOTO COJNEPKAHUS, BKIIIOYAs
MHOOPMALIMIO O COBPEMEHHBIX JIOCTIDKCHUSAX (PH3UKHA, aHAIM3 H KPUTHYIECKOE
OLICHUBaHKME UHPOPMAIINH;

® 3HAKOMCTBO €O cepaMu MPOo(HeCCHOHATBLHOU NIEATEIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (06a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHHs
otBoauTCcs 238 yacoB: B 7 Kimacce — 68 gacoB (2 yaca B HeJe0), B 8 Kiracce — 68 gacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIENI0).

[Ipennaraemslii B nmporpamMme no (Qu3MKe MepedeHb JTadopaTOPHBIX PaboOT U OMBITOB HOCHUT
PEKOMEHIaTENbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOp MPOBEACHHS J1a00paTOPHBIX pabOT U OTIBITOB
C Y4€TOM MHAMBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs, CIMCKa HKCIEPUMEHTANIbHbBIX 3aJaHuH,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJapCTBEHHOT'0 3K3aMeHa 10 (PU3HKeE.

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILET0 MUPA.

®dusnka — Hayka o mpupojae. SBneHus npuponbl. Punyeckue SBICHUS: MEXAHUYECKUE,
TETJIOBBIC, AJICKTPUUECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ousnyeckue BenuuuHbL. HM3mepenue Qusnuecknx BenuyuH. @Du3nMUeckre MNPUOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoiHast CUCTEMa €IHHMII.

Kak ¢usmka u gpyrue ecTeCTBEHHbIE HAyKH H3Y4arOT MPHUPOAY. EcTecTBEeHHO-HAY4HBIN
METOJl TIO3HAHWsS: HaOJIOJEHNWEe, ITOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBHKCHUE THIIOTE3,
AKCIIEPUMEHT TI0 MPOBEPKE TUIoTe3, 00bsICHEHNe HabmogaeMoro sBieHus. Onucanne GU3NIecKux
SIBJIEHUH C IIOMOIIILIO MOJEJIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIE, dJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dusuyeckne MpUOOPHI U TPOIEAypa MPSMBIX U3MEPEHHH aHaIOTOBBIM U IU(POBBHIM

pudopom.

Jlabopamopuvie padbomol u onvimol.

Omnpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIBHOTO Mproopa.

N3mepenue paccTosHUN.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpezenenre pa3MepoB MajbIX TEJ.

N3mepenne temrmepaTypbl NOpH IOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4MKa
TeMIIepaTyphl.

agrownE



6. IlpoBemeHue wuCCIEIOBaHUS TO TPOBEPKE THUIOTE3bl: MAIBHOCTh TMOJNETAa IIApUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHUM BellecTBA.

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JlBukenne uvactuil BemiecTBa. CBsI3b CKOPOCTH JBUKEHHS YacTHI[ C TeMIIepaTypOu.
bpoynoBckoe nBmxkenue, auddys3us. B3aumomeldcTBME YACTHUI] BEIIECTBA: MPHUTSDKCHUE W
OTTaJKUBaHUE.

ArperaTHble  COCTOSIHHMSI  BEILIECTBA: CTPOCHHME  Ta30B, JKHJAKOCTEH H  TBEPABIX
(KpucTaUIMYeCcKuX) Tel. B3auMoCBsSI3p MEXIy CBOWCTBaMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHHueM. OCOOCHHOCTH arperaTHbhIX COCTOSIHUN BOJIBI.

Jlemoncmpavyuu.

1. HaGmromenue OpOyHOBCKOTO ABFKEHHSL.

2. HabGmrogenue nuddysuu.

3. Habmronenwe sBICHUM, OOBSCHSIIONUXCS TPUTSHKCHUEM WM OTTAIKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onsimol.

1. Omnenka quaMerpa aToMa METOJIOM PsJIOB (C MCToJIb30BaHUEM (hoTorpaduii).

2. OmbITHI IO HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

3. OmnbIThl 0 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pazpnen 3. /IBuskenune u B3auMo/ieiicTBe TeJl.

Mexannueckoe qBuxkeHne. PaBHomepHoe u HepaBHOMepHOE fBHxkeHHe. CkopocTh. CpenHsas
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBnenune wuHepuMHu. 3aKOH HWHepUuU. B3auMoneicTBHe Ten Kak MpPUYMHA W3MEHEHUs
CKOpOCTH JBM)KeHUS Tell. Macca kak Mepa HHepTHocTu Tena. [lnmotHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumozeiicTsus Ten. Cumna ynpyroctu u 3akoH ['yka. U3mepenue
CWJIBI C TIOMOILPIO TMHAMOMETpA. SIBJIEHHUE TATOTEHUS U cuia TskecTu. Cuila TSKECTH Ha JAPYTrUx
wiaHerax. Bec Tema. Heecomocth. CroxeHHE CHII, HalpaBIEHHBIX 10 OJHON MpPSIMOH.
PaBHonelicTByromas cuin. Cuna tpeHus. TpeHue CKOJIbXEHUs U TpeHUe Nokosi. TpeHue B mpupoje
U TEXHUKE.

Jemoncmpayuu.

HabmtoieHne MexaHn4eckoro JBUKEHUS Teja.
N3mepenne ckopocTu NPpsIMOJIMHEUHOTO JIBUKEHUS.
Habntoienue siBieHUs] HHEPIUH.
Habmoienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc M0 B3aUMO/ICUCTBHUIO TE.
CnoxxeHue cuil, HalpaBJIEHHBIX MO OJJHON MPSIMOH.
.]Taéopamopubte pabomout u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIIKEHHUS (IIapUKa B JKUJIKOCTH, MOJAETHU
AIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpepneneHue CpeqHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapuKa IO HAKJIOHHON
MJIOCKOCTH.
Ornpezenenre MI0THOCTU TBEPAOTO TeNa.
4. OnpIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKEHUs (nedopmariuu) TPYKUHBI OT
MIPUJIOKEHHOHN CHUJIBL.
5. OmnbIThl, TEMOHCTPUPYIOUINE 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIICHUS U YBEIWYCHUS NaBicHus. J[aBneHue rasza. 3aBUCUMOCTh
JaBJIeHUd ra3a oT o0bEma, Temmneparypsl. [lepenada naBneHus TBEPABIMH TelaMH, KUAKOCTSIMH U

ocoarwNE
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razammu.

3axkon Ilackamg. IlHeBMaTHuyeckue MAIIMHBL 3aBUCUMOCTH MABJIEHHUS KUIKOCTH OT

riyounsl. ['uapocratuyeckuii mapagokce. CooOuiaromuecs cocyabl. [ uapaBiudeckie MeXaHHu3MBbl.
Atmocdepa 3emnn u armochepHoe napieHue. I[IpUyMHBI CyIIECTBOBAHUS BO3IYLIHOMN
o6onoukn 3emmu. OmbiTt Toppuuemm. M3mepenwe arMochepHOTO MaBJICHHS. 3aBHUCHMOCTH
aTMOC(EepHOT0 JaBJIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11 u3mMepenus atMoc(hepHOro
JaBJICHHUS.
JleficTBHE KMJIKOCTH M ra3a Ha MOTPY:KEHHOE B HUX TeNo. BelTanmkuparomas (apXumenaoBa)

cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

1. 3aBucumocCTb JaBieHUS ra3a OT TEMIEPATYpPHI.

2. Tlepenaua maBieHUs KUAKOCTHIO U Ta30M.

3. CooOmarommuecst CoCybl.

4. T'mapaBinudeckuil nmpecc.

5. IlposiBinenue aecTBHsI aTMOC(HEPHOTO JAaBICHUSI.

6. 3aBHCHMOCTH BHITAIIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U TUIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUKOCTH.

8. VYcnoBwue miuaBaHus Tel: MJIaBaHUE WU TIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEW T€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. WccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOW B KUAKOCTD
YacTH Tela.

2. OmpeneneHue BBITAIKWUBAIONMIEH CHIIBI, JEHCTBYIOIIEH Ha TeNo, MOTPYXEHHOE B
YKUJIKOCTB.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHJIBI, JICUCTBYIOIICH HA TEIO B KUIKOCTH,
OT MAaccChl Tena.

4. OnbIThl, IEMOHCTPUPYIOLINE 3aBHCHUMOCTb BBITAJIKUBAIOIIEH CHUJIBI, JIEHCTBYIOIIEH Ha
TEJO B KHJIKOCTH, OT 00bEMA MOTPYKEHHOW B KHUAKOCTh YaCTH TeNa U OT IUIOTHOCTHU
KUJIKOCTH.

5. KonctpyunpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHME JIOAKU U OMNpeaenieHue eé

rpy30I10AbEMHOCTH.

Pa3nea S. PaGora n MOIIHOCTD. JHEPIrus.

M

exaHuueckas pabora. MoIHOCTb.

[IpocTble MeXaHU3MBI: pblvar, OJ0K, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBECHs phlyara.
[IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0510Ky. «3osoToe mpasmiio» Mexanuku. KITJI mpocteix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanundeckas sHeprusi. Kunernueckas v nmoTteHuHaibHas sHeprus. [IpeBpamienue ogHOro
BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHMSI SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Omnpenenenue paOOThl CHUJIBI TPEHUS TP PABHOMEPHOM JIBIXKEHMHM Tela IO
TOPU30HTAIBHON OBEPXHOCTH.
2. HccrnenoBanue ycnoBHi paBHOBECHS pblyara.
3. Hsmepenne KIIJl HaKTOHHOMN MJIOCKOCTH.
4. H3yudeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOUN SHEPTUU.
8 KUIACC

Pa3nen 6. TensioBLIe IBJICHUSA.



OcCHOBHbIE MOJIOKEHUST MOJIEKYJISIPHO--KMHETUYECKON TEOpUU CTpOeHuUs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyd. OmbITel, NOATBEPKIAAIOLIME  OCHOBHBIE  IOJOXKECHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPAOro, KHUAKOTO U raz3o00pa3HOro COCTOSHUM BemiecTBa. Kpucrammmueckue u
amop¢ubie Tena. OObsICHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMayuMBaHWE€ W KaNWULIPHBIE SBIEHUA. TeIIoBoe
pacIIMpEeHHEe U CXKATHUE.

Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO TEILUIOBOTO JBHXKEHHUS YaCTHLI.
Buyrtpennsis sueprusi. CriocoObl U3MEHEHHSI BHYTPEHHEW SHEPIUH: TEIIONepeiadya U COBEPILICHUE
paboTel. Busl Terionepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3TyYEeHHUE.

KonudecTBo TErIOTHL. YIelnbHas TEIUIOEMKOCTh BEIIECTBA. TEIUIOOOMEH | TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro OanaHca. [lnmaBieHwe M OTBepAEBaHHME KPUCTATMYECKUX
BEIIECTB. YJAelbHas TeryoTa 1aBiaeHus. [lapooOpasoBanme u kouaeHcanusa. Mcmapenue.
Kunenue. VYnaenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHUS OT
aTMoCc(epHOro JaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus ToMBa. Y IeibHas TEII0Ta CropaHus.

[Tpunmunsr pabGotel TemnoBbix apurateneid KIIJ[ TemmoBoro nBuratens. TermnoBsie
JIBUTATEIIM U 3aIUATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO JIBHXKEHUSI.

Ha6mronenue quddysun.

Habmtoienue sSBiaeHU cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.

HalGmronenue TenioBoro pacuimpeHus Tel.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Buasl Tenionepenaun.

OxJtax/ieHre Mpu COBEPIIEHUU PaOOTHI.

Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KUIeHUs!.

12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TJIaBICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomsl u onsimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

OMBITHI IO BBIPANTMBAHUIO KPHUCTAUIOB IOBAPEHHOM COJIM WIIH caxapa.

OnbITHI 1O HAOTIOEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUKOCTEH U TBEPABIX TEI.

Onpenenenve AaBleHUs BO3AyXa B OajuIoOHE MIMTPHIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHHUS BO3AyXa OT ero o0béma Hu

HarpeBaHUs WU OXJIAKICHUS.

[IpoBepka THMOTE3bl IJIMHEHHOW 3aBUCHUMOCTH JUIMHBI CTONOMKA JKUIKOCTH B

TEPMOMETPHUECKON TPYOKE OT TeMITepaTyphI.

7. Habmromenwe W3MEHEHHS BHYTPEHHEH HDHEPrHHM Tela B pe3ylbTare TeIulonepenayd u
paboTHl BHEUTHUX CHIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOIBI.

9. OmnpezneneHue KOIUYECTBA TEIJIOTHI, OJYYEHHOTO BOAOM MPHU TEIIIO0OMEHE ¢ HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yneapHON TETUIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue nporiecca HCIAPEHUS.

12. OnpeneneHre OTHOCUTEIHLHOM BIQKHOCTH BO3/IyXa.

RoOoo~NoOar~WNE

orwdPE

o



13. OnpeneneHue yAenbHOW TEIUIOTHI IIABICHUS JIbA.

Pa3znen 7. JjekTpryeckre 1 MATHUTHBIE SIBJICHUS.

Dnekrpuzanus Tea. JIBa polia 3JIEKTpUUYECKUX 3apsiioB. BzaumosencTBre 3apsyKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJECUCTBUS 3apsSHKEHHBIX TEJ OT BEIUYMHBI 3apsiioB U
PACCTOSIHUSL MEXAY TeJIaMu).

Dnexktpuueckoe mnone. Hanpsok€HHOCTh anekTpuyeckoro moiid. [IpuHnum cynepno3uiuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DiIeMeHTapHbIN d1ekTpudeckuil 3apsa. CTpoeHue aroma.
[TpoBOAHUKY M TUAIEKTPUKH. 3aKOH COXPAHECHHSI AIICKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKU TOK. YCIIOBUS CYLIECTBOBAaHHUS JJIEKTPUYECKOTO TOKa. MCTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckas uenb. Cuna TOKa. OiekTpuueckoe HanpsbkeHue. ComnpoTHBIEHHE
MPOBOAHMKA. YJENbHOE CONPOTHUBIEHHME BemecTBa. 3akoH Oma I ydacTKa  IIerH.
[TocnenoBarensHOE M MapaICIbHOE COSAMHEHUE TTPOBOTHUKOB.

PaGota u MoUIHOCTH 3NIeKTpUYecKoro Toka. 3akoH J[xoynsa—JleHma. DnekTpruueckue Henu u
MOTPEOUTEIHN IESKTPUICCKOMN 3Heprun B ObITy. KOpoTKOEe 3aMbIKaHueE.

[TocrosinHbie MarHuThl. B3auMmoJeHCTBUE TMOCTOSHHBIX MAarHuTOB. MarHuTHOEe TMoJe.
MarnuTtHoe nojie 3eMJId U ero 3Ha4eHHe s Ku3HU Ha 3emuie. OnbiT Dpcrena. MarauTHoe mose
ANEeKTpUYecKoro Toka. [IpuMeHenne eKTpOMarHuToOB B TeXHUKE. [[eficTBME MAarHUTHOTO OIS HA
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSTHHOTO TOKa. Vcrionp30BaHue 3JEKTPOABUTATENICH B
TEXHUUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Omnbrtet @apanes.  SBneHue  snekTpoMarHuTHOM — wHaykumu. [lpaBunmo  Jlenma.
Onektporenepatop. CHnocoObl TMONyYeHUS OJICKTPUUECKON JHEPruH. DIEKTPOCTAHIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTHUH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa pojia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DneKTpocTaTHuecKas WHAYKIIHS.

3aK0H COXpaHEHUs IIEKTPUUECKUX 3aPsI0B.

[TpoBOAHUKY M TUANEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcToOuHMKH TTOCTOSIHHOTO TOKA.

JIeNCTBUA 3IEKTPUYECKOTO TOKA.

0. DnexTpuYecKuii TOK B )KUIKOCTH.

1. "'a30BBIit pa3psi.

12. 3mepeHune CUIlbl TOKa aMIIEPMETPOM.

13. 3mepeHne 37IeKTPUIECKOT0 HANPSDKEHUST BOJIBTMETPOM.

14. PeocTat 1 Mara3uH COMpOTUBICHUIA.

15. B3auMoeiicTBHE ITOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH pa3esieHus TOJIIOCOB MarHUTA.
17. MopenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHOE 10JIe TOKa. DJIEKTPOMArHuT.

20. JleiicTBuE MarHUTHOTO MOJISI HA TPOBOIHHUK C TOKOM.

21. DnekTpoABUTATENb MOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJICKTPOMAarHUTHON HHTYKITUH.

23. OnbrTer @apayest.

24. 3aBUCUMOCTb HAIIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25. DeKTpoTreHepaTop MOCTOSTHHOTO TOKa.

RBOoo~NORwNE



Jlabopamopmuvie pabomol u onvimol.

OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COMPUKOCHOBEHUH.

HccnenoBanue AeicTBUS SIEKTPUIECKOTO OIS HA IPOBOAHUKU U TUDIICKTPUKH.

COopka u mpoBepKa pabOoThI JEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

H3mepenue u peryanpoBaHue CHIIbI TOKA.

W3mepenue u peryinupoBaHie HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PEe3UCTOp, OT COMPOTHBIICHHS

pe3ucTopa M HaNpPSHKEHUS Ha PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD 3JIEKTPHUECKOTO CONPOTHBIICHHS POBOJHUKA
OT €ro JJIMHBI, IJIOLIaId OTIEPEYHOT0 CEUEHUs U MaTepHraa.

8. IIpoBepka mpaBuja CIOXEHUS HAMPSDKEHUH NPU MOCIEAOBATEILHOM COCAMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia It CUIIBI TOKA MPH MAPAJUIETBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOIO TOKA, HIYLLETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MIIYIIETO Yepe3 JaMIOUKy, OT HalpsOKEHUs Ha
HEM.

13. Onpenenenue KIIJI narpeBaTens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. UsyyeHre MarHUTHOTO TIOJS TOCTOSHHBIX MAarHUTOB TMPH HUX OObEOIUHEHUH U
pa3aeneHuH.

16. UccnenoBanue neCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITHI, TEMOHCTPUPYIOMIAE 3aBUCHMOCTD CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HapaBJICHUs TOKA B KaTyIIIKe.

18. N3yueHwue neiicTBUS MAarHUTHOTO TTOJISI Ha MTPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHre paboThl JIEKTPOABUTaTEIs.

20. Usmepenne K1/ anexkTpoaBuraTenbHON YCTAaHOBKH.

21. OnpITEl 1O MCCIEIOBAHMIO SIBICHUS SJIEKTPOMArHUTHOW MHIYKLUHU: HCCIEI0BaHUE
W3MEHEHH 3HAYCeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

oakrwdE

Pa3pnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe aBMkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHMUYECKOT0 JBHWXKEHHs. PaBHOMEpHOe mpsMoiuHEHOe JBWXKeHHEe. HepaBHoMepHOe
npsMoNMHetHOe JBHWKeHHne. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOycKOpeHHOE TpsiMoyiMHEWHOe ABmxkeHue. CBoOomHoe maaeHue. OTMbBITHI
lanunes.

PaBHOMepHOE nBIWXKEHHME TO OKpykHOCTH. [lepuon m wactora oOpamenus. JIuHeitHas u
yrioBas CKOpOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[IepBbiit 3akoH Hprotona. Btopoit 3akon Herotona. Tperuit 3axkoH Herorona. IIpuHnmn
CYIIEPIIO3HULINM CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHIJIa TPEHUS TTOKOS,
JpYTUe BUIbI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSTOTEHHsS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBrxenue maneT Bokpyr Connua. [lepBas kocMuueckas ckopocTb. HeBecCOMOCTh U eperpy3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO TEna ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynbee Tena. M3Menenue wumnynbca. MMmynbc Cuibl. 3aKOH COXPaHEHUs] HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.



Mexannueckass pabora ¥ MOIIHOCTh. PabGora cun TspkecTd, ynpyroctd, TpeHus. CBs3b

SHEPTUU

u pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrusa TCJia, IOAHATOr0 HaJd IIOBEPXHOCTBIO 3CMIIH.

[TorenumanpHas dHeprus cxkarou npyxusHsl. Kunerudeckas sHeprus. Teopema O KMHETHMYECKOH
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW YHEPIHUH.

Jemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOIO ABMKEHMSI TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHME TyTell M TPAGKTOPUN IBMIKEHHS OIHOTO M TOTO K€ Tella OTHOCUTEIHLHO
pas3HbIX TeJ OTCYETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABMKEHHUS.

4. W ccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. Habmionenue ABMKEHHS Tela IO OKPYKHOCTH.

6. HaOmoneHne mMexaHMUYECKUX SIBJICHUH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexkar
Ipu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KaOMHETa (PU3HKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HErO CHUJIBL.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JBH)KEHUH.

10. [Tepenaua uMITyIbCca MpH B3aMMOICHCTBHUH TEIL.

11. IIpeoOpa3oBaHus 3HEPTrUM NPH B3aUMOAECHCTBHHU Tell.

12. CoxpaHeHnue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBUH.

13. Coxpanenue uMITyabca Ipu abCOJIFOTHO YIIPYroM B3aUMOJEHCTBUU.

14. HaGnroenne peakTHBHOTO JIBUKCHUSI.

15. CoxpaHeHue MeXaHUYECKON 3HEPrUH ITPU CBOOOIHOM Ia/ICHHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH MIPH JBM)KEHUH TeJa O] ISHCTBUEM TPYKUHBI.

Jlabopamopuwvie pabomul u onvimol.

1. KoHcrpyupoBaHue TpakTa JUisi pa3roHa W JAJbHEHIIEr0o PaBHOMEPHOTO JIBUYKEHUS
HIApUKa WU TEJIEKKH.

2. OmpeneneHue CpelaHEH CKOPOCTH CKOJBKEHHsT OpycKka WM ABIDKEHHS IIapHKa II0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne YCKOpEHHUS Tela TPH PABHOYCKOPEHHOM JBM)KCHHH TI0 HAKIOHHOM
IIJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM IBMKEHHM 0e€3
HayalbHON CKOPOCTH.

5. IlpoBepka rumnoTesbl: €ciu MpU PaBHOYCKOPEHHOM JBHMKEHUH 0€3 HadaJlbHOI CKOPOCTH
MyTH OTHOCATCS KaK Psii HEUYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJIBXEHHMS OT CHUJIBI HOPMAJIbHOTO
JTaBJICHHUS.

7. Omnpenenenue KodPPHUIMEHTA TPEHUS CKOIBKEHUSL.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenvie pa®OTHl CHIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHM Tela IO
TOPU30HTAIBHON OBEPXHOCTH.

10. Onpenenenne pabOTHl CUJIBI YIPYTrOCTH MpH TOAbEME TIpy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. N3yueHue 3akOHa COXPAHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUsL M BOJIHBI.

Konebarenproe naBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWIA: IEPUOJ, YaCTOTa,
aMIuiutyga. MareMaTudeckuidi W NPYXUHHBIA MadATHUKHW. [IpeBpailieHue SHEpruu mnpu
KoJ1e0aTeIbHOM JBMKCHUU.

3aryxatomue KojeOaHus. BbeiHyKneHHbIe KoyieOaHus. Pe3onanc. MexaHWYECKHE BOJIHBI.
CBolicTBa MexaHM4eCKHX BOJIH. [Ipo10sibHBIE U NTONIEpeYHbIE BOJIHBI. [[I1HA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusa. MexaHu4ecKre BOIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.



3Byk. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue xoneOaHMI TN MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. HaGmrongenue xoneOaHuii rpy3a Ha HUTH B HA TIPY>KUHE.

3. HabmioneHnue BBIHYKACHHBIX KOJICOAHUH U pe30HAHCA.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIIN).

5. HabmioneHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTUYecKui pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue 4acTOTHI U NEPHOA KOJICOAHUN MAaTEMAaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOThI U IEpUOJIa KOoJIeOaHUI MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH Iepuojia KoieOaHUI MOJBEHIEHHOIO K HUTH Tpy3a OT
JUTMHBI HATH.

4. WccnegoBaHue 3aBUCHMOCTH TepHOAa KOJE€OaHUI MPYXKUHHOTO MAasTHHKA OT MAaccChl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH IepHoJa KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJa KoJeOaHUW MPY>KUHHOTO MasTHUKA
OT MacChl Tpy3a U KECTKOCTH MPYKUHBL.

7. VI3mepeHue yckopeHUsi CBOOOJIHOTO MaICHUS.

Pa3nes 10. Dy1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJjie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana IeKTPOMarHUTHBIX BOJIH. VICTIONIb30BaHME DIIEKTPOMArHUTHBIX BOJH JUJIsl COTOBOM CBSI3H.

DnexkTpoMarHuTHas rnpupoja ceera. CkopocTh cBeTa. BoiHOBBIE cBOMCTBA cBETA.

Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBEIE CBOWCTBA CBETA.

Jlabopamopuwvie padbomol u onvimol.

1.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TeseoHa.

Paszpnen 11. CBeTroBbIe IBJICHUS.

JlyueBas mopnenb cBera. Mcrounwmku cBera. [IpsmoiimHENHOE pacnpoCTpaHEHHE CBETA.
3atmenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHus: cBera. [losiHOe BHyTpeHHee OTpakK€HHE CBETA.
Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTrudeckas cucrema (oToanmapara, MUKPOCKOTA U TEIECKOIa.
I'na3 xak ontuueckas cucrema. bir3opykocTs U JalbHO30PKOCTb.

Pasznoxxenue Genoro ceera B cnekTp. OnbiTel HhtoToHA. CliojkeHHE CIIEKTpajIbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

CoNoOR~WNE

[IpsimonuHEITHOE pacIpOoCTpaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n300pa>keHHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne ceera.

OnTHyeckuii CBETOBO.

Xox mydeit B coOuparoniei JInH3e.

XoJ J1y4deil B pacCeUBarOLLEH JIUH3E.

[Tonyyenune n300paskeHMIA ¢ TOMOIIBIO JIMH3.

[Tpunnun neiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10 Monens rinasa.
11. Pa3noxenne 6eOro cBeTa B CIIEKTP.
12. Tlomydenne 6enoro cBETa MPH CIOKCHUHU CBETA Pa3HBIX IIBETOB.



Jlabopamopmuvie pabomol u onvimol.

1. HUccnenoBanue 3aBUCHMOCTH yTila OTPaKEHUSI CBETOBOI'O JIy4a OT yIJia MaJIeHus.

2. N3ydenue xapaKkTEepUCTHK M300paXeHHUs IPEAMETA B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBHCHUMOCTH YIJla MPEOMIICHUS CBETOBOIO Jy4ya OT yrja MaJieHus Ha
IPaHULE «BO3yX—CTEKIION.

[Tonyuenne n300paskeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOILEH JTMH3BI.

OnbITHI 110 Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITbl 1O BOCHPUATUIO LIBETA NPEIMETOB MPU HMX HAONIOAEHHWU YEpe3 IBETOBBIC
(UITBTPBI.

Pasnen 12. KBanToBble siBJIEHUS.

Omneitel Pe3epdopna u mianerapHas mMojenb atoma. Mojaens atoma bopa. Mcmyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyknonnas wMopens aromHoro sapa. HM3orombel. PanunoaktuBHble mnpeBpamieHus. l[lepuon
MOJIypacnaia aTOMHBIX SIEp.

SnepHble peakuuu. 3aKOHBl COXPAaHEHHS 3apsiIOBOIO M MAacCOBOTO YMCET. DHEPrusi CBSA3U
aToMHBIX sifep. CBsi3p Macchl U SHepruu. Peaknuu cunrtesa u aeneHus saep. MICTOUHUKH SHEPruu
ConHua u 3B€37.

Snepnas sHepreruka. JleficTBHs palMOAKTUBHBIX U3ITyUYEHUH HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4EHUS U MOTIOIIECHUS.

CrieKTphl pa3avyHbIX T'a30B.

Crnektp Bonopoza.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabota cuéTurika HOHU3UPYIOLUUX U3TYyYEeHUH.

Perucrpanus nzinydeHus NpupoOaHBIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaGmroneHue CIUIOMIHBIX U IMHEWYATBIX CIIEKTPOB U3IYUECHHUS.

2. HccrnepnoBaHue TPEKOB: H3MEPEHUE HHEPIMM 4YacTUIBl 10 TOPMO3HOMY MyTH (IO

¢dotorpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYJTb.

[ToBTOpUTENBEHO-00001IAIONINI MOy b MIPEIHA3HAUEH Ul CHCTEMaTH3allud U 00O0O0IIEeHUs
MIPEIMETHOTO COJIEP’KaHUSI U OMbITAa AEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKkKe U MOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (u3uke s
oOyuaromuxcsi, BHIOPABIINX ATOT y4E€OHBIN PEIMET.

IIpn nM3yueHun JAHHOIO MOAYJIS PEANM3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUnBAETCs JOCTUKEHUE TPEIMETHBIX U METAPEAMETHBIX IIAHUPYEMBIX
pe3yabTaToB 00yueHHs, (OPMHPYETCS €CTECTBEHHOHAy4yHas I'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIIEZIOBAHUS SBJIEHUN NPUPOJIBI U TEXHUKH, OBJIAJE€HUE YMEHUSMHU OOBSICHATH
¢busnyeckue SABICHUS, IPUMEHSS MTOJyYeHHbIE 3HaHUs, PEIIaTh 337aui, B TOM YHCIIE KaUeCTBEHHbIE
U KCIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO NEATENBHOCTHBIN XapaKTep JAaHHOTO pasjiesia pealu3yeTcsl 3a C4ET TOoro,
YTO 00yYaroIUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IMpEAaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAaHUH Paclo3HaBaTh U HAYYHO OOBSACHATH (PU3NUECKUE SIBICHUS B
OKpY>Kalolle NpupoJie ¥ MOBCEAHEBHOM KU3HH;

UCTOJIb30BAaTh HAYYHBIE METOJbl MCCIIECAOBAHMS (DU3MUYECKUX SBJICHUH, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U TOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

No ok

oakrwdE



OOBICHATH HAayYHBIC OCHOBLI HanOoJee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/II\/'I,
HAIpuMeEp, MPaKTUYCCKOro MCIIOJb30BaHUA PA3JIMYHBIX MCTOYHUKOB SHEPIrMM Ha OCHOBC 3aKOHA
MMpeBpalIiCHUA U COXpPAaHCHU BCCX U3BCCTHBIX BUJ0OB SGHCPTHHU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue ¢pu3nuky Ha ypOBHE OCHOBHOI'O 00IIero 00pa30BaHUs HAMpPaBICHO HA JOCTH)KEHUE
JUYHOCTHBIX, METAIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare wusydyeHus (QU3MKU Ha YpOBHE OCHOBHOTO o0OIIero o00pa3oBaHUS Y
oOyuatorerocsi 0yayT chopMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yIbTAThl B YaCTH:
1) maTpMoOTU4YeCKOro BOCIIUTAHUS:
- IPOSIBJICHNE UHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (hPM3NIECKON HAYKH;
- LIGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DU3HKOB,;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K AKTHBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX M STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;
- 0CO3HAaHHUE BaXKHOCTU MOPAJIbHO--3THYECKUX IMPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
- BOCHPUATHE OSCTETHYECKUX KadyecTB (U3MYECKOM HayKu: €€ TapMOHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
- OCO3HAHHUE IIEHHOCTH (PM3MUYECKOIl HAyKH KaK MOIIHOI'O MHCTPYMEHTAa MO3HaHWsS MHUpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHENIIEN COCTABIIAIOLIEH KYJIBTYPBI;
- pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;
5) ¢opMupoBaHMS KYJIbTYPbI 310POBbSI H YMOIMOHAIBLHOIO 0J1ATOMOJIYYHSA:
- OCO3HaHHWE IIEHHOCTH Oe30macHoro obpasza *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BaXHOCTH TPaBHJI OE30MACHOTO TOBEIEHHUS Ha TPAHCIOPTE, HA JOpPOrax, C JINEKTPUUYECKUM U
TETJIOBBIM 000pPYI0BAaHUEM B JOMAIIIHUX YCIIOBUSIX;
- chOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPHU3HAHHE CBOETO MpaBa Ha OMIMOKYy M TaKOTo ke
IpaBa y Ipyroro 4ejoBeKa,
6) TPY10BOr0 BOCIIUTAHUSA:
- AKTHUBHOE Y4YacTH€ B pEIICHUM MPaKTUYECKUX 3ahady (B paMKax CeMbH, 00pa3zoBaTENIbHOM
OpTraHMU3aIlK, TOPO/aa, Kpas) TEXHOJOTHYECKOW M COIMAIIbHOM HampaBIECHHOCTH, TPeOYIOIIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,
- HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIN;
7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:
- OpUEHTAIUs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM JUTs pelIeHUs 3a/lad B 00JIACTH OKpY Karomiei
cpenpl, TUIAHUPOBAHMS TOCTYMKOB M OIEHKM WX BO3MOJKHBIX TOCIEICTBUN JIJIST OKPYKAIOIIEH
Cpelbl;
- OCO3HaHME INI00ATBHOTO XapaKTepa HKOJIOTUYECKUX NMPOOIeM U IMyTel UX pelieHus;
8) ajanTanum K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJIBHOI U MPUPOIHOI Cpebl:
- TIOTPeOHOCTh BO B3aMMOJICWCTBUM TPH BBIMOJHEHUU HCCICIOBAHUN M TMPOEKTOB (PU3NUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
- IOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTB;
- OTPEOHOCTh B (JOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM dYHcle (GOPMYTUPOBATH HJCU, MOHSTHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSIX;
- 0CO3HaHME Je(PHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;
- IJJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;
- CTpPEMJICHHE aHATTM3UPOBATH U BBISBIATH B3aMMOCBS3U MPUPOJIBI, 00IIECTBA U SKOHOMHKH, B TOM
YHClIe C UCTIONb30BaHNEM (PU3NUYECKUX 3HAHUM;



- OIIEHKA CBOMX JIEHCTBUI C Y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOATBHBIX
OCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs IporpaMMsbl o (pU3UKE Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus
y oOyuatomerocss Oyayr chOpMHpPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
MO3HABATENbHBIE YHUBEPCAJIbHBIE YyueOHBbIE JACWCTBHUS, KOMMYHHUKATHBHBIE YHHBEPCAIbHbBIE
yueOHbIe NeHCTBUS, PETyIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE ACHCTBUSI.

Ilo3HaBaTeIbHBIE YHUBEPCAJbHLIC yqeﬁnble JeHCTBUA

Ba3oBble 1oruueckue geiicTBUA:
® BBIBISTH U XapaKTePU30BaTh CYIIECCTBEHHBIC IPU3HAKU OOBHEKTOB (SIBIICHUH);
® YCTaHABIIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 000OIIEHHS U
CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTU M IMPOTHUBOPEUHUs B paccMaTpuBaeMbIX (haKkTax, NAaHHBIX U
HaAOII0ICHUSX,, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSIM;
® BBIIBISITH NPHYUHHO--CICJCTBEHHBIC CBSI3U MpPH HM3YyYCHUH (PHU3MUECKUX SBICHUH U
MPOIIECCOB, JENIaTh BBIBOABI C HCIOJB30BAHUEM JCAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEIHUUH;
® CaMOCTOSITENIBHO BBIOMpPATh CHOCOO pelieHus yueOHoM (u3nueckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEHICHHWs, BBHIOOp Hamboliee TMOAXOAMIETO C YYETOM
CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).
Ba3oBble nccienoBaTebcKue 1elcTBUS:
®  UCIMOJb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
® [IPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOXKHBIA (PU3MUECKUI
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3UUECKOTO SIBJICHHUS;
® OIICHWBATh HAa NMPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAIHIO, MOJYYCHHYIO B XOJE
UCCIIEI0BAaHMSI WM SKCIIEPUMEHTA,;
®  CaMOCTOSITENILHO (hOPMYITHPOBATH OOOOIIECHHS M BBIBOJBI 110 PE3yIbTaTaM MPOBEIAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHMS,
® [IPOTHO3UPOBATh BO3MOXKHOE JajibHeHIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® [PUMEHSTHh pPA3TUYHbIE METOJbl, MHCTPYMEHTHl M 3allpoChl NPH MOHMCKE M O0TOOpe
nH(OpMAIIUY WU TaHHBIX ¢ YIETOM MpeI0KeHHON yueOHoM (pusnueckoi 3a1auu;
® AHATM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH WH(GOPMAIMIO PaA3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS,
® CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMy TMpeiacTaBieHUs HHGOpMALMM U
WUTIOCTPUPOBATh pelIaeMble 3aJaydl HECIOKHBIMU CXEMaMHM, JuarpaMMamMi, HHOM
rpauKoi U UX KOMOMHAITUSIMHU.
KoMMyHHUKaTHBHBbIe YyHHBepcalbHble y4eOHbIe qelicTBUA:
e B XoJe 00CYXICHHS y4eOHOTO MaTepHalia, pe3yJIbTaToB JaOOPaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYILECTBY 00CYKIaeMOM TeMbl M BBICKA3bIBaTh UICH, HAIlCIICHHBIE
Ha pelIeHue 3a/1a4M U MojJIep:KaHue 0JaroKenaTeJIbHOCTH O0IIEeHNUs;
® COIMOCTaBJIATh CBOM CYXJIEHHS C CYXJICHUSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3InYKe U CXOJICTBO MO3UILINH;
® BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



nyONMYHO  TMPEACTaBIATh  PE3YJbTaThl  BBIIOJIHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCHIeprMEHTa, HCCIICI0BAHNS, TPOCKTA);

MOHUMATh M UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M WHAUBUIYaIbHOUW PaOOTHI MPH
pelIeHIH KOHKPETHON (PU3NYECKOi MPOOIIeMbl;

OPUHUMATh IeM COBMECTHOW JICSTENbHOCTH, OPraHW30BBIBATH JEHCTBUS 1O €&
JTOCTHKEHUIO: PACIpPEesaTh POIH, OOCYKAaTh INPOLECCHl U Pe3yabTaThl COBMECTHOM
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

BBIIIOJIHATE CBOIO 4YacTh paOOThI, JOCTHrash KauyeCTBEHHOIO pe3ylibTaTra I0 CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYSI CBOU JCHCTBHUS C APYTMMH WICHAMU KOMaH]IBI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OO MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
cOpMyIHPOBaHHBIM yYaCTHUKAMU B3aMMOJICHCTBUSL.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuzanusi:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYalUSX, TPEOYIOUINX I pelIeHUs
(bu3MuecKrX 3HAHUM;

OPUEHTUPOBATbCS B PA3IUYHBIX MOJAXOJAaX MPHUHITHUS pelIeHUuN (MHIUBUAYAJIbHOE,
MIPUHSATHE PEIlIeHUs B TPYIINe, IPUHATHE PELICHUI TPYIIoif);

CaMOCTOSITENTbHO COCTABJIATH QJITOPUTM pelicHus] (U3MYecKOd 3adauu WM TUIaHa
UCCIIEIOBaHUsI C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH IMpeaaraéMble BApUAHTHI PELICHUM;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTpOJ'lL, IMOLMOHAJIbHBIA HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJOCTHXKEHUS) Pe3yiIbTaToB JESITEIbHOCTH, /J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTH (B TOM YHCII€ B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBaHMUsI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa MM JUCKYCCHHM Ha Hay4yHYIO
TE€MY, IOHUMaThb MOTUBBI, HAMEPEHUs U JIOTUKY JPYIroro;

MpU3HaBaTh CBOE NPaBO Ha OMMOKY MpH peueHuH (U3NYeCKuX 3a7ad WM B
YTBEPKICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYIOro.

HNPEAMETHBIE PE3YJIBTATBI

K kxoHny oOydenuss B 7 KJjiacce INpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

HCITIOJIB30BaAThH IIOHATUA . (1)I/I3I/I‘IeCKI/Ie nu XUMHNYCCKHUEC SIBJICHUA, Ha6J'IIOI[eHI/Ie,
3KCHepI/IMeHT, MOACIb, THIIOTE3a, CAWMHUIIBI (i)I/I3I/I‘-IeCKI/IX BCJIIMYHUH, aTOM, MO.]'IeKy.TIa,
arperatHble COCTOSIHHMS BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBMOKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHEHHOE), TpacKTOpHs,
paBHOACWCTByOmAas cuia, Jegopmauus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

pasnuyath sBiIeHUs (IUQQy3us, TEIIOBOE ABIKEHHE YACTHUIl BEUIECTBA, PaBHOMEPHOE
JABMIXXCHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, BSaHMOﬂeﬁCTBHe TCII, paBHOBeCI/Ie
TBEPABIX TEJ C 3aKPEIIEHHOW OCBhIO BpAIICHUS, Tepeaada TaBICHHUS TBEPIBIMUA TEIaMH,
KHUIKOCTSIMH M Tra3amH, arMoc(epHOoe MJaBlieHHE, IIJIaBaHWE TeJ, MpEeBpaIlECHHUs



MEXaHUUYECKON PHEPIHM) IO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYXKAIOIIEM MHpE, B
TOM 4Hclie (u3nveckue SBICHHs B MPUPOJE: MPUMEPHl ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B KHUBOM U HEXKUBOU IIPUPOJE, NEUCTBUE CHIIbI TPEHUS B IIPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EepHOro JaBlIeHUSI Ha >KMBOIM OpraHu3M, IUIaBaHHE pPbIO, phlyaru B Tele
YeJoBeKa, MpPHU HSTOM NEPEeBOIUTH IMPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIACITATDH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PU3NUECKUX SBICHUII;

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TeN MU (pu3MyecKue sSBICHHS, UCHOJB3Yys (prusmueckue
BeIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMs, MYyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTbh, CHUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Teja, CUiia TPEeHUs, AaBieHue (TBEPIOTO
TeJNa, )KUJIKOCTH, I'a3a), BBITAJKMUBAIOIIAs CUJIAa, MEXaHUYECKasi paboTa, MOILHOCTD, IIEYO
CHJIBI, MOMEHT CHJIbI, KOO((UILIMEHT MOJIE3HOT0 IEHCTBUS MEXaHMU3MOB, KHHETHUYECKas U
MOTEHLIMAJIbHAs. SHEPrus), MPU ONUCAHUM IMPaBWIBHO TPAKTOBaThb (PU3MYECKHUI CMBICI
UCIOJIb3YEMBIX BEITUYMH, UX 0003HAYEHUS M €IUHULBI (U3NYECKUX BEIMYUH, HAXOAUTH
(dbopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JIPYTMMH BEIMYHHAMM,
CTPOUTH rpapUKy N3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOIMCTBA Tell, (U3NUECKUE SBJICHUS W MPOIECCHI, UCTIONB3Ys MpaBHUiIa
CIIOKEHUsI CUJI (BIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackand, 3akoH Apxumena,
MpaBWJIO paBHOBecHA pbluara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKON JHEepruu, IMpU OSTOM JaBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa U
3alUChIBaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3NUECKUE SBJICHMS, IPOLECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTYyallMil IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrMYecKMX IIaroB ¢ OMopoil Ha 1-2 H3y4eHHBIX
CBOMcTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pematb pacy€THele 3agaud B 1-2 JEHCTBUs, UCHONb3YsS 3aKOHbBI U (POPMYIIBI,
CBSI3bIBaONIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBMS 33Jaul 3alUCHIBAThH
KpaTKO€ YCJIOBHE, MOJCTaBIATh (U3MUECKUE BEIMYMHBI B (QOpPMYJIbl U MPOBOJIUTH
pacu€Tbl, HAXOIUTH CIPAaBOYHBIE JaHHbIE, HEOOXOAMMBIE /ISl PELIeHUs 3a/1a4, OL[EHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3NUECKON BEIIMUNHBI;

pacro3HaBaTh MPo0JIeMbl, KOTOPbIE MOYKHO PELIUTh MIPU MOMOIIU (U3UIYECKUX METOOB, B
ONMCAaHUM MCCIEOBAHUS BBLACIATH IMPOBEpPsAEMOE MpPENNojiokKeHue (THIoTe3y),
pa3nuyaTh M MHTEPIPETUPOBATH IMOIYYEHHBIH pe3ylbTaT, HaXOAWTh OUIMOKM B XOJe
OIIBITA, JEJIaTh BBIBOJBI I10 €r0 PE3yJIbTaTaM;

MIPOBOJMTH OMBITHI IO HAOIOAEHNIO PU3NYECKUX SBJICHUHN WM (PU3NUECKUX CBOMCTB Tell:
dbopMynupoBaTh  IMpOBEpsSEMble  MPEANOIOKEHHs,  cOOMpaTh  YCTAHOBKY U3
MPEUI0KEHHOT0 000PYI0BAaHUS, 3aUCHIBATH X0/ ONBITa U (OPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATEH TPSIMBIE M3MEPEHHsI PAcCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEeMIepaTypbl C HCIOJb30BAHUEM AHAIOTOBBIX M HU(PPOBBIX NPHOOPOB, 3aAMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOW a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOU (pU3MyecKoW BETUYMHBI OT JAPYroM ¢
WCIOJIb30BAHUEM MPSIMBIX M3MEpPEHHH (3aBUCHMOCTH IYTH PAaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHM JABWKEHUS TeEJa, CUJIbl TPEHHs CKOJBXEHHUS OT Beca Tesla, KayecTBa
00pabOTKM TOBEPXHOCTEH TEeI M HE3aBUCUMOCTH CHJIBI TpPEHHs OT IUJIOLIAaIu
CONPUKOCHOBEHUS TEJ, CWIBl YIPYrOCTH OT YJJIMHEHUs NPYKUHBI, BBITAIKHBAIOLIEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U OT IIOTHOCTH JKUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOUHBI, Ha KOTOPYIO MOTPYKEHO Tell0, YCIOBUH IIaBaHUS Tedl,
yCJIOBUH paBHOBECHS pblyara M OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHUU Y4E€OHOTO
UCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY U BBINIOJHATH U3MEPEHHUS, CIEAYs MPEAI0KEHHOMY



1a"y, (UKCUPOBATHh PE3YNbTAThl MOJTYYCHHOW 3aBHUCHMOCTH (U3MUECKUX BEIMYUH B
BHJIC TPEIJIOKECHHBIX Tabmuil ©W TpaduKOB, JeNaTh BBIBOJABI 10 pE3yibTaTam
HCCIICAOBAHUS,

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHS (PU3MUECKUX BEIWYMH (IUIOTHOCTH BEIEeCTBa
KUJKOCTH M TBEPAOTrO TeNa, CUJIA TPEHHUS CKOJIbXKEHHUS, JaBJICHUE BO3/AyXa,
BBITAJIKMBAOIIAs CHJIA, ICUCTBYIOINIAsl HA TIOTPYKEHHOE B JKUJIKOCTh TEJI0, KOO OUIIMEHT
MOJIE3HOTO JICUCTBUSL MPOCTHIX MEXAHU3MOB), CJIEAYs MPEAJIONKEHHON MHCTPYKLUUU: MPHU
BBITIOJIHCHUM HM3MEPEHUN COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIIATH
3HAYCHUE NCKOMOM BEIUYMHEL,

coOmro/laTh MpaBWJIa TEXHUKM O€30MacHOCTH Tpu  paboTe C  1abopaTopHBIM
o0opynoBaHUEM;

YKa3bIBaTh MPUHIUIIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOONIAOIINECS COCYAbI, OAPOMETp, phIYar, MOABHUKHBIA U HETOIBHKHBIN
0JIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKTEepPU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OMoOpol Ha MX OmucaHus (B TOM YHCIE: MOAIIUITHHKH, YCTPOHMCTBO BOJOMPOBOJA,
THAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp),
WCIIOJIb3YSl 3HAHWS O CBOMCTBAX (PU3MYECKHX SIBIICHUH W HEOOXOJHMMBIC (DHU3HUSCKUC
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTL TpHUMEPHl (HaXOAWTh WH(MOPMANKUIO O TpHUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUS (U3MUYSCKUX 3HAHWA B TIOBCCTHEBHOW JKU3HMU IS OOECTICUCHUs
0e30MmacHOCTH Mpu OOpallleHHd ¢ NpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 3/I0POBbSl U COOJIIOJICHHS] HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKPY>KaIOIIEH
cpene;

OCYIIECTBJISATh OTOOP HCTOYHHKOB HWH(popmanuu B VHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3allPOCOM, HAa OCHOBE HMMEIOIIUXCS 3HAHWUW U MyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHHKOB BBIACTATH HH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPECUMBOMA
WJTU MOKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh MPHU BBIOJHEHUU YYE€OHBIX 3aJaHU HAyYHO--TIONMYISAPHYIO JHUTEpaTypy
(bU3MUYECKOTO CO/IepKaHUs, CIPABOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHus UWHOOpPMAIMM €3  OJTHOM
3HAaKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKWE TMHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB MH(pOpMarmu (U3NYECKOTO COJEPKaHWs, B TOM YHCIEe MyONHYHO AeNaTh
KpaTKHE COOOMICHHS O pe3yibTaTaxX MPOEKTOB WM y4EOHBIX WCCIEAOBAHHM, MPU ITOM
rPaMOTHO  WCIIONIb30BaTh  M3YYCHHBIH TOHATHMHBIN  ammapaT Kypca  (QHU3uKH,
COMPOBOXK/IATh BRICTYIUICHUE TIPE3EHTAIUEH;

MIPU BBITIOTHEHUN YYE€OHBIX MPOEKTOB M HMCCIEAOBAHUN pPACIPENENsaTh O0S3aHHOCTH B
rpyIIe B COOTBETCTBUU C MOCTABJIECHHBIMH 33/1auaMHU, CIECIUTh 32 BBHIMOJHEHUEM IUIaHa
NENUCTBUM, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JCATEIHHOCTH TPYIIIIHI,
BBICTpaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K kxoHny obOydenuss B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

UCIOJIb30BaTh TOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHUKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUSI BEIIeCTBa, KpUCTAUIMYECKHME M aMop(HbIe Tena,
HACBIIICHHBIA U HEHACBILICHHBIN Iap, BIAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHsSA
SHEprus, TEIUIOBOM JBHUraTellb, 3JIEMEHTAPHBINA SJICKTPUYECKHUI 3apsii, JIEKTPUUECKOe
oJie, NpOBOJHUKU U TUIJICKTPHUKH, MOCTOSIHHBIN BHGKTpI/I‘{eCKI/Iﬁ TOK, MAaroHuTHOC€ I10JIC,

pasnuyuath SIBI€HUSA (TEIUIOBOE pAacIIMpEeHHe M C)KaTuhe, TeIulonepenaya, TErIoBoe
paBHOBeCHE, CMauyuBaHue, KallWJUIAPHBIC SIBICHUS, UCTIapeHNEe, KOHECHC CallMsl, TJIaBJIeHHE,



Kpuctajum3auus  (OTBEpAEBaHHUE), KHUIIEHUE, Temionepeaadya (TEmIONpPOBOJAHOCTD,
KOHBEKIIMSI, H3Iy4YeHHE), OJCKTpHU3alusi TeJ, B3auUMOJACHCTBHE 3apsoB, JEHCTBUS
3JEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICUCTBHUE MArHUTOB, JIEUCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHIYKIUS) 110 OMKCAHUIO
UX XapaKTepPHBIX CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pu3nveckoe
SIBIICHUE;

pacrto3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYCCKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM yHciie (U3NUecKHe SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KallWJUIIpHBIE
SIBJICHUSI B IPUPOJIE, KPUCTAILIBI B Mpupoe, uziiydenue ColiHia, 3aMep3aHue BOJAOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBICHUS B
atMocepe, JJIEKTPUYECTBO IKHBBIX OPraHU3MOB, MAarHUTHOE Tole 3emud, apeid
MIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ui JKU3HU Ha 3emJe, MOJSPHOE CUSHHUE, IIPU STOM
MEePEBOANTh NPAKTUYECKYIO 3a/Jady B Y4e€OHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) PU3NYECKUX SBIICHUM;

OMHCHIBATh M3YYCHHBIE CBOMCTBA Tel W (PU3WUYECKHUE SIBJICHUS, UCIOIB3Ys (pu3nueckue
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSS DSHEPrusi, KOJUYECTBO TEIUIOTHI, YACJIbHAs
TEIUIOEMKOCTh  BEILIECTBA, yAeNbHAas TEIUIOTa IUIABJICHUS, YAelbHas  TeIioTa
napooOpa3oBaHusi, yAelIbHAs TEIJIOTa CTOPaHUs TOIUIMBA, KOA(P(OUIIUEHT IOJIC3HOTO
NEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTb BO31yXa, JSJICKTPUUYECKUN
3apsjl, CUia TOKa, DJIEKTPUUECKOE HAMPSHKEHHE, CONMPOTUBIICHUE MPOBOJHUKA, YIIETHLHOE
COINPOTHUBIICHUE BEIECTBA, pabOTa M MOIIHOCTh 3JEKTPHUUECKOrO TOKA), MPU OMHCAHUU
MPaBUILHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIOIB3YEMbIX BEJIMYMUH, O0O3HAUCHHUS U
€AUHUIIBI  (UBNYECKUX BEIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIONIUE JAHHYIO
(GU3UYECKYI0 BETUYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTH TpapuKu H3y4YEHHBIX
3aBUCHUMOCTEHN (PU3NYECKIX BETUYNH;

XapaKTEepU30BaTh CBOMCTBA TeN, (U3HUUECKUE SBJIICHHS U MPOIECCHI, UCTIOIb3Ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOpUHM CTPOCHHUSI BEIIECTBA, MPUHIIUII
CYTIePIO3HIINH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsjaa, 3akoH Oma
JUTSL y9acTKa 1enw, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEeHUs SHEPTUH, TIPU ITOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;
OOBACHTH (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTHMYeCKHUX IIaroB ¢ OMOpOoi Ha 1—2 M3yueHHBIX CBOMCTBA
(bu3NyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiate pacuy€THbIE 3agaud B 2-3 CHCTBHUS, WCIONB3Ysd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIOIME (PU3NYECKUE BEIMYUHBI: HA OCHOBE aHAllM3a YCIIOBUS 3aJ]a4M 3alHChIBATh
KpaTKO€ YCIIOBHE, BBIABIATH HEMOCTATOK MAHHBIX IS DPEIICHUs] 3a/ladd, BBHIOMPATH
3aKOHBI M (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOAUTh PacuéThl U CPAaBHUBATH
MOJTy4eHHOE 3HAYeHUE (PU3UIECKON BEIMUNHBI C H3BECTHBIMU JAHHBIMU;

pacmno3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIU (PU3HUECKUX METOJIOB,
WCIIONB3ysl ONHMCAHME MWCCIEJOBaHUSA, BBLICIATH IPOBEPSEMOE IMPEIIOIO0KEHUE,
OIICHUBATh MPaBUILHOCTH TIOPSIKA MPOBEACHUS UCCIICIOBAHMS, /IeTIaTh BHIBOJIBI;
MIPOBOJMTH OTBITHI 0 HAOMIOACHUIO (DU3UUYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel
(KanmWUISIpHBIE SIBJICHHSI, 3aBUCHMOCTh JaBJICHUS BO3yXa OT €ro o0bhEMa, TeMIlepaTyphl,
CKOPOCTH TIpoIlecca OCThIBAHHUSA M HATPEBaHMS MPU M3ITYYEHUH OT LIBETa H3JIydaroleit
(nmornolaroiiei) MOBEpXHOCTH, CKOPOCTh UCHAPEHUsSI BOABI OT TEMIEPATYPbI KUJIKOCTU U
wionaau e€ MOBEPXHOCTH, JJIEKTpU3alMs Tell M B3aUMOJICHCTBHE JIIEKTPUUYECKUX
3aps/i0oB, B3aUMOJICMCTBUE MOCTOSHHBIX MAarHUTOB, BU3YaJIM3alllsl MarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JE€UCTBUS MAarHUTHOTO TMOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA
JNIEKTPOMArHUTa, CBOMCTBA JJICKTPOABUTATENS TOCTOSHHOIO TOKa): (OpMYyIUpOBaTh



MIPOBEpsAEMBIE MPEAIOIOKEHH, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHNU S,
OIMCBIBATh XOJ OIbITAa U (POPMYIUPOBATH BHIBO/IBI;

BBIIIOJHATh TPSAMBIE M3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOW BIAXXHOCTH BO31YXa,
CHJIBl TOKAa, HANpsDKEHUs C MHCIOJIb30BAHMEM AHAJIOrOBBIX NPUOOPOB U JaTYMKOB
(¢u3NYeCKUX BEIMYUH, CpPaBHHUBATH pE3yJIbTaThl H3MEPEHHH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOIPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT JAPYroil ¢
HCII0JIb30BAaHNUEM INPSMBIX U3MEPEHUN (3aBUCUMOCTb COIIPOTUBIIEHUS ITPOBOAHUKA OT €r0
JUIMHBI, IUIOWAJHM IONEPEYHOIO CEYEHUS U YACIBHOTO COIPOTUBIICHMS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, MAYILErO Yepe3 MPOBOJHUK, OT HANpSIKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAaHUE IIOCJIEJOBATEIBHOTO U MapajuleIbHOIO COEIUHEHUH IMPOBOJAHUKOB):
IUIAaHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH WM3MEPEHUS, CIEAys
IIPE/UIOKEHHOMY IUIaHy, (UMKCUPOBATh PE3yJIbTaThl MOJTYYEHHONW 3aBUCHUMOCTH B BHJIE
TabIuUI ¥ TPaUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

IIPOBOJIUTh KOCBEHHbIE M3MepeHMsl (u3nueckux BeNWYMH (yAelabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJIEHHUE NPOBOJHHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh ~ M3MEPEHMs, COOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIEAys
IIPEI0KEHHOW MHCTPYKLUHU, U BBIYUCIIATh 3HAYCHUE BEJITUYHHBI;

coOmogaTh TpaBHja TEXHUKM Oe30macHOCTH Tpu  pabore ¢ 1abopaTOPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETp, TapoBast
TypOuHa, ammepMmerp, BOJIbTMETD, CUETUHK ANEKTPUUYECKOU SHEpruu,
3JIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelIbHbIE AIIEKTPONPUOOPH  (TIpUMEpHI),
ANEKTPUYECKUE TNPEJOXPAHUTENH, JJIEKTPOMArHuT, SJEKTPOJABUTATENb IOCTOSHHOIO
TOKa), MCIIOJB3Yysl 3HAHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH M HEOOXOIUMbIe
¢u3nyecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCThIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
NBUTATEIb BHYTPEHHErO CropaHHs, OJJIEKTPOCKOI, pEeOoCTaTr), COCTaBIATh CXEMbI
NMEKTPUYECKUX LEMNEH € MOCIEe0BATEIbHBIM U NTAPAJJIEIBHBIM COEIMHEHNUEM JJIEMEHTOB,
paznuyas ycaoBHbIe 0003HAYEHMSI 3JIEMEHTOB IEKTPUUYECKUX LENeil;

NPUBOAUTH TpUMEphl  (HaXOAUTh HWHPOPMALMIO O MpPUMEpax) MHPaKTUYECKOro
UCTOJb30BaHUS (PU3MUECKMX 3HAHUW B MOBCEJHEBHOM KH3HM I OOecredeHus
0e30MacHOCTH Mpu OoOpalleHHd ¢ TNpudopaMH M TEXHHYECKUMH YCTPONCTBaMH,
COXpPaHEHHMS 37I0POBbsl M COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO TOBEJCHHS B OKpYXKaroIlei
cpene;

OCYILIECTBIATh MOUCK MHpOpMannu (PU3NYECKOTro cojepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUW M TMyTEM CpaBHEHHUS JOIMOJIHUTENbHBIX HCTOYHUKOB BBIJENATH
nH(pOpMaIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;
WCIOJIb30BaTh MPU BBINOJHEHUU YYE€OHBIX 33JaHUN HAyYHO--TIOMYJISAPHYIO JHUTEpaTypy
(bu3MYECKOTO CO/Iep)KaHUs, CIIPaBOYHbIEe MaTepuaibl, pecypchl cetu MHTepHeT, BlaaeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMU U3  OJHOM
3HAKOBOI CUCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE THCHMEHHBIE W KpaTKHE YCTHBIE COOOLIEHHs, 00001mas
MHPOPMALMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO COZIEp)KaHWSA, B TOM 4YHCIE
yOJINYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM UIIM MCCIIE0BATEIBCKOM AEATEIbHOCTH,
IPU 3TOM TPAMOTHO HCIIOJIb30BaTh WM3YUEHHBIH MOHATUHHBIA anmapar Kypca (U3HKH,
COIIPOBOXKAATH BBICTYIUICHUE ITPE3CHTALIEH;



IPU BBIIOJHEHUH YYEOHBIX MPOCKTOB M HCCIEAOBAaHMM (U3NYECKUX MPOIECCOB
pacrpenieniaTh OOA3aHHOCTH B TIPYMIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33JadaMH,
CJICIUTH 32 BBIIIOJIHEHUEM IlJIaHa JCHCTBUN U KOPPEKTUPOBATH €r0, aI€KBaTHO OLICHUBATh
COOCTBEHHBIH BKJaJ B JEATEIBHOCTb TPYIIbl, BBICTpPAUBaTb KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD pa3pemaTb KOH(PIUKTHI.

K koHny oOydenuss B 9 kJjiacce NpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHSATHUS: CUCTeMa OTCYETa, MarTepualibHas TOYKa, TpPaeKTOpHs,
OTHOCHUTENIbHOCTh MEXAaHUYECKOTo IBWXKEHHs, Aeopmanus (ymnpyras, IJIacTHUecKas),
TpPEHHUE, LICHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TAKECTH,
abCoMIOTHO TBEPAOE TENOo, LIEHTP THKECTH TBEPAOrO Tela, paBHOBECHE, MEXaHUYECKHE
KoJeOaHus ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIKAJa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI HUCITYCKaHUs
Y TIOTJIONICHHUS, alb(a-, 0eTa- U raMMa-u3TydeHHs, H30TOIIbI, SACpHAs SJHEPTEeTHKA,
pas3nuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE JBIKEHHE, CBOOOJHOE MAaJCHHUE Tell, paBHOMEPHOE
JBUKCHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTHBHOE JIBMKEHHE, KOJIEOATEIILHOE
JIBUKEHHE (3aTyXalollie U BBIHYKIEHHbIE KONeOaHUs), PE30HAHC, BOJIHOBOE ABMKECHUE,
OTpa)kKeHUE 3BYyKa, PSIMOJIMHENHOE pacIIPOCTPaHEHUE, OTPAXKEHUE U MTPEIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTpPaKeHHE CBETa, pa3joKeHUe Oeoro CBeTa B CIIEKTP U CIIOKEHUE
CHEKTpaJbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, C€CTECTBEHHAs  PaJIMOAKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIYYCHHS) IO OMUCAHUI0 MX XapaKTePHBIX
CBOMCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3MYECKHX SBICHUN B OKpYXKarolieM Mupe (B
TOM 4YHclie (U3NYECKUE SBICHUS B MPHUPOJE: NMPUIUBBI U OTJIMBBI, JBUKCHHE IUIAHET
ConHEeYHOW CHUCTEMBI, peaKTUBHOE JBUKEHUE >KMBBIX OPTraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKUE BOJIHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHUYECKUE  SIBJICHUS B  MpPUPOJE,  OHOJOTUYECKOe  JICMCTBHE  BUIAMMOTO,
yIABTPaQHUOIETOBOTO U PEHTTEHOBCKOTO M3IIyUYE€HUH, ECTECTBEHHBIN PaInOaKTUBHBIN (OH,
KOCMHMYECKHE Jy4d, PaJUOAKTUBHOE W3IYYEHUE TMPHUPOJHBIX MHUHEPAIOB, JIEUCTBUE
pPaIMOAKTUBHBIX H3JIyUEHUH HA OpraHM3M UeJoBeKa), MpH O3TOM TMEPEeBOIUTH
MPAKTUYECKYI0 3a/lady B Y4YeOHYIO, BBIICNATH CYIIECTBEHHBbIE CBOMCTBA (IIPU3HAKH)
(bu3MYECKUX SIBICHUN;

OTHCHIBAaTh W3YYCHHBIE CBOMCTBA Tel W (PU3WUYECKHE SBICHUSA, UCIOIB3YS (pu3nueckue
BEJIMYUHBI (CpPEIHSsI U MTHOBEHHAsi CKOPOCTh Tejla TPU HEPAaBHOMEPHOM JBHKEHUH,
YCKOpEHHE, IEPEMENICHHUE, TYTh, YTI0Basi CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYTOCTH, CUja
TSDKECTH, YCKOPEHHE CBOOOJHOTO TAJEHHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MeXaHuueckas paboTa W MOIIHOCTh, MOTEHIHMATIbHAS JHEPTUs Teia, MOIHATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TOTCHI[MATbHAS DHEPTrUs CKATOW TMPYKWHBI, KHUHETHUYECKas
DHEPrusi, OJTHAS MEXaHUYECKasi SHEPTHUsl, IEPUOJ M YacTOTa KOJNEOAHWM, UTMHA BOJHBI,
TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeb MPEIOMIICHUS CPEBI), TIPU
OMHMCAaHWW TPABWIBHO TPAKTOBATh (UIUYECKUN CMBICT UCHOIB3YEMbIX BEIUYHH,
0003HaUYCHUSI W €IUHUIBI (U3UYECKUX BEIWYWH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE
TaHHYI0 (PU3UYECKYI0 BEIMYMHY C APYTUMHU BEIHMUYWHAMH, CTPOUTH IPaQUKU U3YU4EHHBIX
3aBUCHUMOCTEH PU3NYECKIX BETUUNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MYECKHE SBICHHUS U TPOIECCHI, UCIONB3Ys 3aKOH
COXpAHEHHUs SHEPruH, 3aKOH BCEMHPHOIO TSITOTEHUS, MPUHIIUI CYMEPIO3ULINH CHUJI,
MPUHLMIT OTHOCUTeNbHOCTH ["anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs WMITYJIbCa,
3aKOHBI OTPAXKEHUS U TIPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MacCCOBOTO



YHceN TPU SJEPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aIlMCBIBAaTh €T0 MAaTEMAaTUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3NYECKHE MPOLECCHI  CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYAIHi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYMHHO--CIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX ILIaroB ¢ OMOpPOil Ha 2—3 M3yuyeHHBIX CBOMCTBA
(bu3nYecKuXx sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3ajaud (ONUPANOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYIIBL, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJjaud 3allUChIBaTh KPATKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME WM H30BITOYHBIE
JaHHbIe, BBHIOMpATh 3aKOHBI W (OPMYINbI, HEOOXOIMMBIC JUIS DPEUICHUS, MPOBOAUTH
pacu€Thbl U OLIEHUBATh PEATUCTUYHOCTD MTOJyYEHHOT'O 3HauUeHHs! (pr3MUecKoil BEIMUUHBI;
pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOYXXHO PEUIMTh MPU TOMOIIU (PH3MUECKUX METOIOB,
UCTIONB3ysl ONHCAHWE WCCIEAOBAHMS, BBIACIATH MPOBEPSIEMOE  IPEAIOIOKEHHE,
OLIEHUBATh MPABUJIBHOCTb MOpSAAKA IPOBEACHUS MCCIEIOBaHUSA, JI€laTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YJIbTATHl HAOIIOIEHU U OIIBITOB;

IIPOBOJIUTH OIBITHI IO HAOIOJCHUIO (PU3UYECKUX SIBICHUHN MK (PU3HMUECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHs SHEPrMH, 3aBUCUMOCTh
nepuosia KosedaHui Mpy>KMHHOTO MasTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYXHHBI U
HE3aBUCHUMOCTb OT aMIUIMTYJbl MajblX KoJIeOaHWH, MPSIMOJIMHEHHOE pacHpoCTpaHEeHue
CBETa, pa3joXeHue Oeoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paKEHUsI B IJIOCKOM
3epKajle U CBOMCTB M300pakeHUs mpeamera B coOuparomieil JuH3e, HaOIroAeHue
CIUTOIIHBIX WM JTMHEHYATBIX CIIEKTPOB M3IYYCHHUs): CAMOCTOSTEILHO COOMPATh YCTAaHOBKY
U3 M30bITOYHOrO Habopa 0OOpYNOBaHUS, OMMCHIBATH XOJ ONbITA M €ro pPe3ysbTaThl,
(hopmynupoBaTh BHIBOJIBI;

MPOBOJUTh TPU HEOOXOIMMOCTH CEpUI0 MpPSIMBIX M3MEPEHMH, OINpenenss cpenHee
3HaYeHHEe u3MepseMol BeNWYMHBI ((POKYCHOE pacCTOSHUE COOMparoIiell JIMH3bI),
000CHOBBIBaTh BBIOOp CI0C00a M3MEpPEHUS (U3MEPUTEITBHOIO TPUOOopa);

MIPOBOJIUTH MCCIEJOBAaHUE 3aBUCUMOCTEH (DU3UUECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOW CKOPOCTH, MEPHOJa KOJICOAHUN MaTEeMaTHYECKOrO0 MAasSTHHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBETa OT YIJla MaJeHHs U yIiia MPEeJOMIIEHUS OT
yria TajeHus): TUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY,
(GuKcUpoBaTh Ppe3yabTaThbl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKHX BEIMYUH B BHJIE
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHHS,

MPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHME CBOOOIHOIO MajeHus,
KECTKOCTh TIPYXHHBI, KOIDOUIIMEHT TPEHUsS CKOJBKCHUS, MEXaHWdeckas pabora u
MOIITHOCTh, YacTOTa M MEPUO/ KoeOaHUH MaTeMaTHUYeCKOro M MPYXKMHHOTO MasiTHUKOB,
OTITUYECKasl CHJIa COOMPAIONIEH JIMH3EI, PAOAaKTUBHBINA (POH): TUIAHUPOBATH U3MEPEHMUS,
coOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY M  BBINOJHATH H3MEPEHHUs, CIeIys
MPE/UIOKEHHOW WHCTPYKIMW, BBIYUCIATH 3HAUYEHUE BEIUYMHBI W aHAIM3HPOBATH
MOJTyYEHHBIE PE3YyJIbTAThI C YUETOM 33JaHHOH MOTPEITHOCTH U3MEPEHU;

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IMpu pabore ¢ JabopaTopHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YYCHHBIX (PH3MUECKUX MOJAETEH: MaTepraibHas TOUKa,
a0COIIOTHO TBEPJOE TEJIO0, TOYEUHBII UCTOYHMK CBETA, JIy4, TOHKAs JMH34, IUIAaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO s1/Ipa;

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOpOM Ha MX ONHUCAHMA (B TOM YMCIE: CIIUOMETP, JaTYUKH MTOJIOKEHHSI, PACCTOSHUSA U
YCKOPEHUs, pakeTa, 3XOJIOT, OYKM, MEpUCKOI, (OoToanmapar, ONTHUYECKUE CBETOBOJDI,



CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), ucnonap3yss 3HaHHA O CBOMCTBAx
(bu3nYecKUX sIBIECHUH 1 HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKUX YCTPOMWCTB,
U3MEPUTENBHBIX HPUOOPOB M TEXHOJOIMUYECKHX IIPOLECCOB INPHU PELICHUU Yy4eOHO--
MPAaKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI U MOCTPOSHHS HM300paXEHUH B IIOCKOM
3epKajie ¥ coouparomeil T1uHse;

NPUBOAUTH TpUMEpHl  (HaXOAUTh HWHPOPMALKIO O TPUMEPax) MNPAKTUYECKOTO
UCTOJb30BaHUS (PU3MUECKMX 3HAHUKW B IOBCEJHEBHOM IKM3HM I 0OecredeHus
0e30macHOCTM IpH  oOpallleHMH ¢ npubopaMM M TEXHUYECKUMH YCTpOMCTBaMy,
COXPAHEHHMs 3[0POBbs U COOJIIOJEHHS HOPM SKOJOTMYECKOro IOBEJACHHS B OKpYXKarOIEH
cpene;

OCYIIECTBISATH MOMCK HWHpopManuu (usmyeckoro coxaepkanuss B VHTepHere,
CaMOCTOSITENIFHO  (POPMYNHPYsl TIOMCKOBBIN 3ampoc, HAXOAWTh IIYTH OIPEISICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HWH(QOpPMALMUM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIBHBIX UCTOYHHUKOB;

UCIOJb30BATh NPHU BBINOJHEHUM YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JINTEPATypy
(bu3n4ecKoro cojepkKaHus, CIpaBOUYHble MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMu  KOHCIIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMA W3  OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMALIUU H3
HECKOJIbKUX  HMCTOYHHKOB  (PM3MUECKOTO  COAEp)KaHMs, MyOIMYHO IPEICTaBISATh
pe3yJIbTaThl NMPOEKTHOW MJIM HCCIIENOBATEIbCKON IESATEIBHOCTH, NPH 3TOM I'PaMOTHO
WCIOJIb30BAaTh HW3YYEHHBIM MOHATUIHBIA anmapaT H3ydaeMoro paszjaena (QU3MKH U
COIIPOBOKAATh BBICTYIUIGHHWE Ipe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbre)
n/n NMPOrpamMMbI Bcero Oﬁﬂ TPOJBHbIC pﬁaKT"quK"e oOpa3oBaTeJibHbIE
padoThI padoThI pecypesr
Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUpa
1.1 dusuka - HayKa 0 IMPHUPOJIE 2 bubmmorexa LIOK
' YyKa O HpHpo https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 DH3HICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcrecTBeHHOHAy4HBIH METO/ MO3HAHUS 2 1 hitps://m.eds0o.ru/7f416194
Wtoro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubmuoreka [IOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
bubnmorexa LIOK
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 2 https://m.edso0.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bu6nmorexa LIOK
3.1 Mexarueckoe npiieHue 3 https://m.edso0.ru/7f416194
but6mmorexa [IOK
3.2 Muepuus, macca, maoTHocTs 4 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupet e 15 1 2 https://m.edsoo.ru/7f416194
Uroro mo pazneny 22



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bub6nmoreka [IOK
' TeJIaMH, KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.2 Jlasere xukocTH S https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoceproe naseiie 6 https://m.edso00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 8 3 Bu6muoteka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Wroro no pazneny 22
Pa3nea 5. PaGora m MOIIHOCTDH. JHeprus
bubnunoreka LIOK
51 Pabora n momHoCTS 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
5.2 Hpocteie mexarusMb! > 1 https://m.edso00.ru/7f416194
bubnunoreka LIOK
53 Mexanuteckas SHeprus S 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 13
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12
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8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3neu 1. TenioBble siBJIeHUSA
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 ﬁgg;?/(;rfee%as(i?}é/? £4181ce
bubmuoreka [JOK
12 Terioneie mpoueccs! 22 . > https://m.edsci.ru/?f4181ce
Wroro mo pasneny 29
Paznen 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIM 27EKTPUUYECKUN TOK 21 1 7 EESSJ.I'I;I/?TT]eeKCiZ(IJ_E)OI’IlJ(/7 f4181ce
bu6mmoreka [JOK
23 MarHuTHEIC AB1CHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMATHHTHAS HHIYKIIHA S https://m.edsoo.ru/7f4181ce
Wroro o paznmeny 39
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexanu4veckue siBJeHUsI
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro o paszneny 40
Paznen 2. Mexanuveckue KoJjed0aHusi 1 BOJTHbI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE MOJIE U 5 2 bubnunorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro o paznmeny 6
Paznen 4. CBeToBbIE IBJICHMSI
bu6mmorexa [IOK
4.1 3aKOHBI pacCpOCTPAaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pa3pen 5. KBanToBble IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoenue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE COEepKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



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

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

1.®usuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacce/ [lepeimkun .M., Banos A.1.,
AxmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemienuey

2. @usuka: 8-if kiacc: 6a30BbIi YpOBeHb: yueOHUK, 8 kiacc/ [lepeimkun Y. M., UBanoB A. .,
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemienuey

3. ®usuka: 9-if knacc: 6a30BbIi ypoBeHb: yueOnuk, 9 knacce/ [leppimkun Y. M., I'yrauk E. M.,
Hpanos A. U., [lerpoa M. A., AkimorepHoe obmiectBo «M3aatenberBo «IIpocBemnienuey

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA
1.Coopnuk 3amau o ¢puszuke: Yued. [locobue mist yuanmuxcs 7-8 ki, cpea. mk. Coct. Jlykammk
B.U. — 6-¢ uzn., mepepad. — M.: I[Ipocsemenue, 2005.
2.Tematnueckoe 1 moypodHoe riaHupoBanue. YueOHuk. A.B. [lepoimkun «®u3nka. 7-i Kiacce»
3.Temarnueckoe 1 moypouHoe anupoBanue. YueOHuk. A.B. [leppimkun «Pusnka. §-i kimace»
4. TemaTHueckoe U MoypouHoe rniaaHupoBanue. YueOuuk. A.B. Ilepoiukun «Pu3uka. 8-i kiaccey
5.KoHTposbpHBIE U caMOCTOSTEeIbHBIC PAa0OTHI IO (hn3HKe. 7-9 Kiacc: K yueOHHKY A.B.
[Tepoimkuna, E.M. I'yrauk «®usuka. 9 knacey/ O.U. I'pomuesa. — M.: M3natenscTBO «JK3aMeEH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://content.edsoo.ru/lab/
https://edsoo.ru/%d0%bc%d0%hb5%d1%82%d0%be%d0%hb4%d0%hb8%d1%87%d0%hb5%d1%81
%d0%hba%d0%hb8%d0%hb5-
%d1%81%d0%b5%d0%bc%d0%hb8%d0%bd%d0%b0%d1%80%d1%8b/
https://edsoo.ru/%d0%bc%d0%b5%d1%82%d0%hbe%d0%hb4%d0%hb8%d1%87%d0%hb5%d1%81
%d0%ba%d0%b8%d0%b5-
%d0%hbc%d0%b0%d1%82%d0%b5%d1%80%d0%hb8%d0%b0%d0%bh%d1%8h/
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