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MNOACHUTEJBHASA 3AIINCKA

[IporpamMmma mo ¢u3uMkKe Ha ypOBHE OCHOBHOTO OOINEro o0pa3oBaHHs COCTaBICHA Ha
OCHOBE MOJOXEHUI U TpeOOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbel, TmpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroMm
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (usmku Ha
JESTEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3WMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHbBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[TporpamMma o (hu3MKe yCTaHABIMBACT paclpeicsieHue Y4eOHOTO mMarepuaia Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJICpX)aHUS U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA»

OwusmKa SBIAETCS CHCTEMOOOPA3yIOIINM JUIsl €CTECTBEHHO-HAYYHBIX YUI€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonoruel, actpoHoMueil 1 ¢pu3nUeckoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT Hambosee sICHble 00paslibl MPUMEHEHHs HayyHOro METo/a
MIO3HAHUS, TO €CTh CII0C00a MOMYYECHHUs JOCTOBEPHBIX 3HAHHUIA O MUPE.

OpnHa U3 TNaBHBIX 3a7ad (U3MYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJAraeT OBIAJACHUE CIEIYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 TPAaMOTHOCTb!

®HAYYHO OOBSCHSTH SIBJICHUS;
® OLICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
®HTEPIPETUPOBATh JAHHBIE W HCIIOJIB30BaTh HAyuUHbIE JOKa3aTelIbCTBA JUIS

IIOJIy4YEHUS BBIBOJIOB.
HEJIN U3YUYEHUSA ®PU3UKHU

[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelIbHbIE MPOTPaMMBb,
yrBepxkaAEHHON pemeHnneM Komernn MunncrepctBa npocsewienusi Poccuiickoit denepannn
(mpotokon ot 3 nexabdbps 2019 r. Ne [1K-4BH).



® [IpHOOPETEHNE HHTEPECA U CTPEMIICHUS 00YUaIOIIMUXCs K HAYYHOMY M3yYSHHIO IPHPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

epa3BUTHE IPEACTABICHUH O HAayyHOM METOJA€ TMO3HaHUs U  (OPMHUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOIIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

e hopMupOBaHKE HAyYHOI'O MHUPOBO33PEHUS KAK pe3yJbTaTa U3Y4E€HHUS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e hopMupoBaHHUE MPEICTABICHUN O POIM (QU3MKH sl Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUl;

epa3BUTHE MPEACTaBIECHUI O BO3MOXKHBIX cdepax Oynymed npodeccnoHaaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MMOATOTOBKA K JalbHEHIIEMY O0yUEHHUIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STUX 1enedl mporpammbl 10 (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro

o0pa3oBaHus 00ecreunBaeTCs pELICHUEM CIISAYIOLINX 3a4a4:

® [IpUOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOEHUM BEIECTBA, O MEXaHUUYECKHUX, TEIIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

eIpUOOpPETEHUE YMEHHUH ONUCBHIBAaTH U  OOBACHATH  (PU3MUECKUE  SBICHHUA C
MCII0JIb30BaHUEM TOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB DEIIEHUS NPOCTEHIINX Ppacdy€THBIX 3aJad C HCIOJIb30BaHUEM
(duznyecKux Mojelel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHUI HAOII01aTh IPUPOAHBIE SIBICHUS U BBIIOJIHSATH ONbBITHI, JJAOOPATOPHBIE
paboThl M 3KCHEPUMEHTAJIbHBIE HCCIEAOBAHUSA C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX
puOOpOB;

® OCBOCHHE TpHEMOB pPaboThl ¢ uH(pOpMammel (HU3UIECKOTO COJCpIKAHUS, BKITHOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTIKEHMSX (U3MKH, aHAIU3 M KPUTHUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;

® 3HaKOMCTBO c0 chepamu podecCHoHaNbHOM JeITeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTMSIMHA, OCHOBAHHBIMHU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha usyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gu3ndeckue SBICHUSA: MEXAHUUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuunH. Duszndeckue MTPUOOPHI.
[TorpemnocTs u3mepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METO/i TMO3HaHUs: HAOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMKEHUE THUIIOTE3,
OKCIIEPUMEHT M0 TMPOBEpKE THUMOTEe3, OOBscCHeHHEe HabmogaemMoro seiueHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHUI aHAJOTOBBIM U ITU(POBHIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHbI JEICHUS KAl H3MEPUTEIHLHOTO MPpHOopa.

N3mepenne paccTOsTHU.

3. HMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKAJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypPHI.
6. IlpoBeneHue wuccienoBaHUS MO IPOBEPKE T'MIIOTE3bI: JAJbHOCTh IOJIETA ILIAPHKA,
MYIEHHOTO0 TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTaITMYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue nuddy3un.

3. HaGmronenue siBieHUiA, OOBSICHIIOMIMXCS MPUTSHKCHUEM WU OTTATKHBAHHEM YaCTHUI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH WHEpIUHU. B3aumonelcTBue TeNl Kak NPUYMHA HU3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOINBIO JUHAMOMETpa. SIBieHHE TATOTEHHS U cuia TspkectH. Cuia
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIECH CWIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpY>KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMaA NOrpyKEHHON B JKUJKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass sHeprud. Kunerndeckas W noreHuuainbHas 3Heprus. lIpespaiuenue

OJIHOTO BHJIa MEXaHUUYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHECHHS YPHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenosaHue yClIOBHI paBHOBECHS pblYara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KJIACC

Pa3nen 6. TerioBbIe IBJIEHNA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
nu pazMepLI aTOMOB " MOJ'ICKy.]'I. OHBITBI, nonTBepxc)la}onme OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIAPHO--KUHETHYECKON Teopun. (CmauMBaHME M KanWwUIpHbIE siBIeHUs. TeruoBoe
pacIIMpeHne U CKaTHe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHMKEHUS YacCTHILI.
Buytpennsst sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEpruu: Temjonepesadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIoNpoOBOJHOCTh, KOHBEKIHS, U3TyUEeHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YIenbHas Terwiora tuiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. VcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIO0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTATENEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEJ.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH [UIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII0O0OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpexneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro mnotig. [IpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUII TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUIECKOii 3Hepruu B ObITY. KOopoTkoe 3aMbIKaHHE.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBHE MAarHUTHOIO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
OnektporerHeparop. CrocoObl TOJYYEHHUS JJICKTPUUYECKON DJHEPTruu. ODIJIEKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsII0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs: BOJIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimeul.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJinpoBaHue CUIbl TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AEKTPUUECKOTO TOKA, UIYIIErO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.
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16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAaYCHUs U HallpaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsAMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsIMOJIMHENHOe aABMKeHHe. CpenHsss M MIHOBEHHas CKOpPOCTb Tejla INpU HEPABHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe aBrkenne. CBoooHoe maaeHne. OmbIThl
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IIpunHimn
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUS, CUjla TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPAECKTOPUN IBMXKEHMSI OJHOTO M TOIO XK€ Tejaa OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMUECKUX SBJICHUM, IPOUCXOAIINX B cucTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEeXaHUYeCKOI SHEePTHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEd CKOPOCTU CKOJBXKEHUS OpycKa WM JABMXKCHMs IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIIM TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodHPUIMEHTA TPEHHUS CKOTBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4eHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxnennsle koneOanusi. Pesonanc. MexaHuyeckue BOJHBIL.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue npoJ0NbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU IepuoJia KosieOaHWH MOJBEIIEHHOIrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBAa 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUl B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxeHnue Genoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.
Hccnenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHs CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITel IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIONEHHM Yepe3 IBETOBBIC
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oeta- W ramma-uznydeHus. CTpPOEHHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBs3p Macchl W dHepruu. Peakuum cuHTe3a u JeneHus sjaep. VcTouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHHE HSHEPrHMM YaCTHIBI 10 TOPMO3HOMY IyTH (TI0

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKHU, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX O0OECHeuMBaeTcs JOCTHKEHHE TNPEAMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABATh U HAYYHO OOBSICHITH (PU3MUCCKHUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIIKEHUH COBPEMCHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPCAMCETHLIX O6p330BaTeHLHBIX PE3YyJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIOLINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MpOSBICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoit
HayKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKJIEHHMH OOIIECTBEHHO 3HAUUMBIX U ITHUECKUX
Ipo0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BaKHOCTU MOPAJIBHO--3TUYECKUX IIPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCHPUATHE ACTETUUECKUX KadyecTB (PU3MUYECKOM HAyKH: €€ TapMOHHUYHOI'O MOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOIIECH KYJIbTYPBI;

— pa3BUTHE HAYYHOMU J1I0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AEeITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro obpasa XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXHOCTH MpaBWJl O€30IIaCHOrO IOBEAEHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTh HaBbIKa peeKcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TAaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTHBHOE y4yacTHE€ B PEIICHHUU MPaKTHYECKHX 3a7au (B paMKax ceMbH, 00pa3oBaTesIbHOMN
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

— OpHUEHTalus Ha TNpUMEHeHHe (U3NYEeCKUX 3HAHUN AN pelleHus 3ajad B 001acTu
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOLIeW Cpenbl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTell UX peleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBUSM COLMAJIBHON U NPHPOJHOM Cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TIpU BBIOJHEHUH HCCIEIOBAaHMNA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWU, B TOM uucie (HOpMYIHPOBATH HJIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;

— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (PU3HKH;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;



® — CTpeMJICHHE aHAIM3HPOBAThH U BBIABIATH B3AUMOCBS3U MIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIONB30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JECWCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHUBEpPCAJIbHBIC YYeOHBIC JICHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHBIE YUeOHbIE ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1ornyeckue neiicTBus:
® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHHH);
® yCTAHABJIMBATh CYLECTBEHHBIH MPU3HAK KIACCU(PHUKAILIMU, OCHOBAHUS I 0000IIECHUS U
CpPaBHEHUS;
® BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOpEUUsl B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HAOJII0JICHUX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;
® BEISIBJIATh NTPUYMHHO--CIICZICTBEHHBIC CBSI3W TMPH W3YYEHUH (PHU3UYECKUX SIBICHUA W
IIPOLIECCOB, JielaTh BBIBOJABl C MCIOJIb30BAHUEM JEIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUUUH;
® CAaMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHou (u3ndeckoi 3amauu (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pELIeHMs, BbIOOp Hamboiee NOAXOAALIEro ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble nccienoBarebckme 1eiCTBUSA:
® JICII0JIB30BATh BOIIPOCHI KAK MCCIIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHMS;
® [I[POBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUECKuit
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
® OIICHHWBAaTh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh MH(OPMALMIO, MOJYYEHHYIO B XOj€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOSATEJILHO (OPMYIMPOBATh 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, OIIBITA, UCCIIEIOBAHMS;
® [I[POrHO3UPOBATh BO3MOXKHOE JaJIbHEHIee pa3BUTHE (U3NYECKUX IMPOLIECCOB, a TaKXkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh PA3IMYHBIE METO/bl, MHCTPYMEHTHl W 3alpochl MpPU IOHCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
® AHAJIM3UPOBATh, CHUCTEMATU3MPOBATh U HHTEPIPETHPOBATH HH(POPMALMIO PaA3TUUHBIX
BUJIOB U (pOPM IpECTaBICHHUS;
© CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OopMy MpeacTaBieHuss HHDOpMaLMHM U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECJIOKHBIMH CXEMaMHM, JAMarpaMMaMiy, HHOHN
rpaduKoON U UX KOMOMHAITUSIMH.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



®B X0J¢ OOCYXIEHHs Yy4eOHOro MaTepHuaia, pe3yJbTaToB Ja0OpaTOpHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAaEMOM TEMbI U BBICKA3bIBaTh UJEH,
HalleJIEHHbIC Ha PELICHUE 3aJaull U MOAJep KaHue 01aroKenaTeIbHOCTH OOIEHHS;

® COMOCTABIATh CBOU CYXKACGHUA C CYXKICHUAMU JPYTUX YYaCTHUKOB JAMaiora,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO MO3ULINH;

® BHEIPA)KAaTh CBOIO TOUKY 3PEHUs B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIyOJIMYHO  NPEACTABIATb  PEe3yJbTaTbl  BBINOJHEHHOTO  (U3MYECKOr0  OIbITa
(3KCHIEpuMEHTA, UCCIIEI0BaHMS, IPOEKTA);

® [[OHUMAaTh U HMCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaAIbHOU pabOThl MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

e [I[PUHUMATh 1€ COBMECTHOM JESITEIbHOCTH, OpPraHU30BbIBaThH JEHCTBUA 1O €€
JOCTHXKEHUIO: PACIpeNeIiTh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOI
paboThl, 000011aTH MHEHHUSI HECKOJIBKHX JIFOJICH;

® BEITMIOJIHATH CBOIO 4YacTh Pa0OTHI, JOCTHrasi KadeCTBEHHOTO pe3yjibTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTUMHU WICHAMU KOMaH[IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

® BEISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYaIUsX, TPEOYIOUIMX IS PEHICHUS
(bu3nyeCKUX 3HAHMIL;

® OPMEHTHPOBATHCS B PA3IUYHBIX MOJIXOAAX TNPUHATHA pEIIeHUH (MHAWBUIYAIBHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATUE PELICHHUH TPYIIOoN);

® CAMOCTOSITEJIEHO COCTaBIISITh QJITOPUTM pelIeHds (U3MYecKoW 3ajadd WM TUTaHa
UCCIIEIOBaHUS C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh NpeiaraeMble BapUaHThI peIlIeHU;

e fien1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPO./1b, SMOLHOHAIBHBIH HHTEJICKT:

e JaBaTh a/IEKBATHYIO OLICHKY CUTYyallUU U MpejiaraTh IUlaH €€ N3MEHEHMS;

© O0BSCHATH NMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) pe3yabTaToOB AEATENbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYaIlHid, YCTAHOBJIICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3y/IbTaTa LI U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJ€ CHOpa WM JUCKYCCHMH Ha HAY4YHYIO
TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOTO;

®IpU3HABATh CBOE MpaBO HaA OMMOKY NpHU peUmIeHHH (GU3NYECKUX 3aJad WId B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI U TaKOE )K€ MPaBo APYTroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yJlbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

®UCIIONIB30BATh  IMOHATHA: (HU3MYECKHE W XUMUYECKHE SBICHHs, HaOJIIO/IEHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHULBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUSI BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIACTHYECKasi), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

e pa3nuyath sBICHUS (IU(Qy3us, TEIIOBOE NBHUKCHUE YACTUIL[ BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKpPEIUIEHHOW OCHIO BpAICHHSA, Iepeavya JaBlICHUS TBEPIBIMU
TEJIaMH, )KUAKOCTSAMH M ra3aMu, aTMOC(EepHOe JTaBJIeHHE, TNIaBaHUE TEJl, IPEBPAILCHUS
MEXaHUYECKOW YHEPrui) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

® Pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DM3NYECKHUX SBICHHHA B OKPYXKAIOIIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOPOCTSIMH B JKMBOH W HEXHBOW INPHPOJE, NEHCTBHE CWIIBI TPEHHS B IPUPOJEC U
TEXHHKE, BIMSHHE aTMOC(EPHOro JaBJICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
ppIYard B TeJe YeJIOBEKa, MPH ATOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® OTIMCHIBATh M3yYCHHBIC CBOWMCTBA TEN W (PU3UYECKUE SIBICHHS, UCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsi, IyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHUs, JaBIICHUE
(TBEpHOro Tenma, >KUAKOCTH, Tra3a), BHITAIKHBAIOUIAs CHUJIA, MEXaHW4YecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M IMOTCHIIMAIbHAS DHEPTHs), NMPU ONHCAHUH TPABHIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YU4EHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys MpaBHiIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (O70Ka), «30JI0TO€ TMPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHHsI MEXaHMUYECKOW SHEPTHH, NMPH 3TOM JIaBaTh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA M 3aIMCBIBATh €70 MAaTEMaTHUECKOE BBIPAKECHNUE;

© OOBSICHITH (PU3MUECKUE SIBICHUS, TIPOLIECCH M CBOMCTBA TeJl, B TOM YHCIIE M B KOHTEKCTE
CUTyallid  TPaKTUKO-OPMEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemarh pacuéTHble 3a7auyd B 1—2 JeWCTBUS, HCIONB3YS 3aKOHBI U (DOPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/a4d
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUNHBI;



® pacro3HaBarh Npo0IEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (U3NIECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ MHTEPIPETHUPOBATH MOJIYYECHHBIH pe3ysbTaT, HAXOIUTh OIIUOKH B XOj€
OIbITA, JIENATh BBIBOJIBI I10 €70 PE3yNbTaTaM;

® [[POBOJIUTH OMBITHI 1O HAOIIOJICHUIO (PU3UYECKUX SIBICHUH WM (PU3NUECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;

 BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHHS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTHU OJHOW (U3NYECKON BEIUYMHBI OT APYro ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TpPEHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BBITATKUBAIOLICH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEelOBaHMsA, COOMpaThb YCTAHOBKY M BBINOJHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJIUTh KOCBEHHBIC M3MEpeHUs (PHU3MUECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWIa TPEHHUs CKOJIBXKEHHUS, [aBJIEHUE BO3/yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAss Ha MOrPY)KEHHOE B IKHJIKOCTh TeJoO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKILMU: [IPU BBIOJIHEHUN U3MEPEHUIN coOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIMYHHBI;

ecoONMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu pabore C J1abopaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLUIIBI JEHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY Ibl, GAPOMETp, pbluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepu30BaTh MPUHIUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPOM Ha WX ONUCaHUS (B TOM YHWCIE: MOAIIUIHUKH, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKU TIpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIONb3Ysl 3HAHHUSA O CBOWCTBaX (PM3MUECKUX SBICHUH M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MU3HH U1 OOECledeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

® OCYUIECTBIIATh OTOOpP HMCTOYHHKOB HHpopManuu B VHTEepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

® [ICII0JIB30BATh IPH BBINOJIHEHUU YYEOHBIX 33JaHHMI HaydyHO--TIONYJISPHYIO JUTEpaTypy
($U3NUECKOro CoAep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHhMEHHBbIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIUN (PU3UUECKOTO COJIEPKaHUs, B TOM YHCIEe MyOJINYHO JeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALIUEH;

®[IpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCICJOBAHUN paCHpelensiTh 00S3aHHOCTH B
rpYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIAHA
NENCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® 1ICII0JIB30BATh IOHATHS: Macca W pa3MeEpbl MOJEKYJ, TEIIOBOE JBUKEHHUE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(dHbIE Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10JIe, MPOBOJHUKU U JUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE
oJIe;

e pa3nuyarh sBJIEHHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, TeIlonepeayda, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IUIaBJIEHUE, KpucTaju3anusi  (OTBepJeBaHUE),  KWUIIEHWE,  TeIulonepenadya
(TEmIoNnpoOBOJHOCTh, KOHBEKIUS, W3Iy4EHUE), AJIEKTpU3ALUs Tell, B3auMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHN B OKpYXarolleM MHUpE, B
TOM uyucie (U3NYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHHUST B IPHUPOAE, KpHUCTauIbl B mnpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA TeN U (U3UYECKUE SBICHHS, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSAsS HHEPrus, KOJWUYECTBO TEIIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBAa, yJeibHas TeIUIOTa IUIaBJICHHUS, YJAeNbHas TeIjoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEJIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN
3apsl, CHJIa TOKA, OJJIEKTPUYECKOE HAIIPSHKEHHE, COINPOTHUBIEHUE IPOBOJHMKA,
yIIeJIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HauCHHSI M eIUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYIMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHHUA M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHHS BEIECTBA,
IOPUHLMII CYNEPHO3ULUM IoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

© 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA T€J, B TOM YHCIIE U B KOHTEKCTE CUTYyallUii
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATH IPUUYMHHO-CIICACTBEHHBIE CBS3H,
cTpouth OOBsicHEHHME M3 |—2 JOTMYECKMX MHIaroB € OMOpoil Ha 1-2 H3y4eHHBIX
CBOWCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacu€THBIE 3a7adyd B 2—3 JCWCTBUS, HCIONB3YS 3aKOHBI H  (POPMYIIBL,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl PELICHUS 3aJauH,
BBIOUpATh 3aKOHBI U (OPMYITBI, HEOOXOAUMBIE ISl €€ PElICHUs, IPOBOIUTH PACUETHI U
CpaBHUBAThH MOJIyYCHHOE 3HaUCHNE (PU3NUECKON BETMYUHBI C H3BECTHBIMH JaHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OLICHUBATh [IPaBUJILHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHUS, JI€1aTh BHIBOJIBI;

® [I[POBOJIUTH OMBITHI 110 HAOIOCHUIO (PH3MUECKUX SBJICHUN WIIN (PU3NIECKUX CBOWUCTB TEJ
(KanmwIIsipHbIE  SIBJICHMSA, 3aBHUCUMOCTH JIaBIICHUS BO3AyXa OT ero o00béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUSL U HATPEBAHUS IIPU U3JIYYEHHUH OT LIBETA
W3NIydaronie  (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAAU €€ TIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE IOCTOSIHHBIX MarHUTOB,
BU3yaJIW3alisl MAaTHUTHBIX MOJIEW OCTOSHHBIX MAarHUTOB, AEMCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  00OpyJOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

® BBINIOJIHATE TPSIMBIE U3MEPEHMsI TEMIIEPATyphbl, OTHOCUTEIBHOW BIIAJKHOCTH BO3AYXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3NYEeCKUX BENWYHH, CPAaBHMBATh pE3yJIbTaThl H3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroM C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO YE€pPE3 MPOBOJHUK, OT HANPSIKEHHS HAa MPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEI0OBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHHE, COOMPATh YCTAHOBKY U BBINOJHSITH W3MEPEHUS, CIeLys
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBAaTh Pe3yiIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE
TaOIMI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJbTaTaM HCCIeIOBAHHUS;



® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH (yIElbHAs TEIUIOEMKOCTh
BEIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pPa00OTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIbHYIO YCTAaHOBKY, CIIEHYs
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHUE BEITUUNHBL;

ecoOmoiaTh TIpaBUJIa TEXHUKH Oe3zomacHocTH mpu pabore ¢ 1aboOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH HAa MX OMUCAHHS (B TOM YHUCIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CUYETYUK SJICKTPUUECKON HSHEpruu,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUUYECKUE NPEIOXPAHUTEIH, SJICKTPOMATHHUT, 3JIEKTPOJBUTATENb HOCTOSHHOTO
TOKa), WCIONb3YyS 3HAHUS O CBOMCTBAaX (PHU3MUECKUX SBICHHA M HEOOXOAUMBIE
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTENIbHBIE MPUOOPHI I10
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHX IIEeTIEH C TOCIIE0BATENLHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3Ninyasi YCIOBHbIE 0003HAYEHUS DJIEMEHTOB AIEKTPUUECKUX LIETICH;

®[IPUBOANTH TpPHUMEPHl (HAXOOUTh HMH(POPMALMIO O TpUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH Tpu OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COONIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollei cpee;

® OCYIIECTBIIATH TOUCK MH(pOpMaum (pusnyeckoro cogepkanusi B IHTepHETe, HA OCHOBE
UMEIOIIMXCS 3HAHUM M MYyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX WCTOYHHUKOB BBIACISATH
UH(POPMALINIO, KOTOpast SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIH30BATh TPU BBHIITOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3MUEeCKOro cojaep)KaHus, CIpaBOYHblE MaTepHualbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHUs, 0000mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJCPIKaHUsS, B TOM YHUCIIE
nyoJNIMYHO  TPEACTaBIATh  pe3yiabTaThl  MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAINCH;

®IIpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U HUCCIEAOBAaHMM (PU3MUECKUX IPOLECCOB
pacrpenensTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JauaMH,
CIICINTH 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIE€ATENBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konmy oOydenus B 9 kijiacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® ICTIOJIH30BAaTh TOHSTHS: CHCTEMa OTCYETa, MaTepualbHash TOYKa, TPACKTOPHS,
OTHOCHUTEIIEHOCTh MEXaHHMYECKOTO JBWKEHUS, nedopmanus (ynpyras, TiacTudeckas),
TpPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IEperpys3Kd, LEHTP
TSKECTH, a0CONIOTHO TBEPIOE TeO, LEHTP TSHKECTH TBEPJAOrO Tejia, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIEKTPHl HUCITyCKaHHWsI M IOTJIOIICHUs, anbga-, Oera- U Tamma-
U3JIy4€HUs1, U30TOIIb, SIAEPHASI SHEPIeTUKA;

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHOE JIBUYKEHUE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
Kojie0aTeIbHOE JBMKEHHUE (3aTyXalole U BBIHYXKAEHHbIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSAMOJIMHEHHOE pacCIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jIokKeHUe
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CHEKTPa WU3JIy4EHUs)
[0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (hprU3HUYEeCKOe SIBICHUE;

® pacro3HaBaTh IPOSIBICHUE U3YyYEHHbIX (U3UUECKUX SIBJICHUN B OKpYy’KarouleMm mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUSA B  INpUpOJAE, OUOJOrMYecKoe  JelcTBHE  BUAMMOTIO,
yIAbTPa(UOIETOBOrO U PEHTIC€HOBCKOIO HW3JIY4YEHHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 33Jady B y4eOHYIO, BBIJIENATh CYLIECTBEHHBIE CBOICTBA (IIPU3HAKM)
(bu3nUecKuX SBICHUIA;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHHUE, MepeMEIIeHue, MyTh, YIIoBas CKOPOCTb, CHJa TPEHUs, CHUJIA YHPYTOCTH,
CHJIa TSXKECTU, YCKOPEHHE CBOOOJHOIO MAJCHMs, BEC TeJla, UMIYJbC TEJa, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPT U CKAaTOW NPYKUHBI, KHHETHUECKas
SHEprus, MOJHasi MEXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelb NPEIOMIICHUS
cpezbl), IPU ONUCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIbl (PU3MYECKUX BETUYMH, HAXOIUTh (HOpMYIIb,
CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIMYHWHAMHU, CTPOUTh
rpaUKu U3y4yeHHBIX 3aBUCUMOCTEN (PHU3MUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHMSI M IPOLECCHI, UCHOJIb3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMUPHOIO TATOTEHMSI, MPUHIUI CYNEPHO3ULUN CHUII,
IIPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOI'O 4YHCENI TMpHU SJIEPHBIX pEaKIMsX, HOpU O1TOM JaBaTh CJIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUYECKOE BhIPAXKEHUE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIIEICTBEHHBIE CBS3U,
CTpOoUTh OOBsICHEHHWE M3 2—3 JIOTMYECKUX WIaroB € OMOpoil Ha 2—3 H3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pelarh pacuéTHbIE 3a/1a4M (ONMPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHUN), UCIONb3YA
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaln3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTH IIOJIYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIINTh MPU MOMOLIM (PU3NYECKUX METOJIOB,
UCNONb3Yysl OIMCAaHHWE MCCIENOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBEIEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;

® [IPOBOJIUTH OMBITHI 10 HAOIIOICHUIO (PU3UUECKUX SBICHUN W (PU3UYECKUX CBOWUCTB TEI
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpAaHEHHUS SHEPTUH, 3aBHUCHUMOCTb
nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHENHOE PaclipOCTpaHEHHE
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO Habopa 000PYAOBaHUS, OMUCHIBATH X0 ONbITa U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIKI;

® [IPOBOJIUTH TPU HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OmpereNnss cpenHee
3HaYCHHE H3MepsSeMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3mMepeHus (M3MEPHUTEIHLHOTO MPUO0pa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHHUS CBETa OT yrja MaJeHus U
yria OpejJoMJIeHUsl OT yrila Ma/leHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nuecKux BEIUYMH B BHJIE TAOMUI] U rpaduKOB, AeiaTh BBIBOJBI 110 pe3ybTaTaM
UCCJIEJIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMUYMH (CpeiHsAs CKOpPOCThb U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUsS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacToTa M TMepHoA KojleOaHMH MaTeMaTHYecKOoro WU MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYUCISTh 3HAUCHHE BEJIWYHHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pe3yabTaTbl C Y4ETOM 3aJaHHON IOIPEIIHOCTH
U3MEPEHHUI;

ecoOm0laTh NIpaBUJIa TEXHUKM Oe3omacHOcTH Tmpu pabore ¢ 1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUECHHBIX (PU3UUECKUX MOJIEICH: MaTepHalibHas TOUKa,
abcomoTHO TBEPAOE TENno, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

® XapaKTepU30BaTh MPUHIIMIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha WX ONHCaHUSA (B TOM 4YHCIE: CHHIOMETP, ITATYUKH TTOJIOKCHHS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHMUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOCHHUSI M300paKeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

® OCYUIECTBIIATh TMOUCK HHpopManuu ¢uznyeckoro cojaepxkanuss B VHTepHere,
CaMOCTOSITeNIbHO (DOPMYJIHPYsI MOMCKOBBIA 3ampoCc, HAXOJUTh MYTU OINpeAeTCHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIB30BATh IIPH BBINOJIHEHWU YYEOHBIX 3aJaHUl HAy4YHO--IIOMYJISPHYIO JUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHbIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHHsI Ha OCHOBE MHPOpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPENCTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN MOHATUHHBIN ammapar u3ydaemoro pasziena (U3uKd u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DopMbI
peaju3anuu
BOCIIUTATEJIbHOIO

Ne HaumeHoBaHue pa3iesioB M TeM dieKkTpoHHbIe (LM POBbLIE)

n/n MPOrpaMMbI Bcero 00pa3oBaTeJbLHLIE PecypChl
porp P pecyp NMOTEHIHAJIA

pasnena

Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa

bubnuorexa [JOK CniocoOCcTBOBATH B

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

bubnmnoreka HOK MHPOBO33PECHUSA

https://m.edso0o.ru/7f416194 o0yyJaromuxcs,
J00BH K TIPUPOJIE,

1.1 ®dusuka - HayKa o MPUPOe 2

1.2 Ddusnueckie BEITNUNHBI 2

OepexxHOMY

OTHOIICHHIO K

HEW, y4dar

panroHaIbHOMY

UCTIOJIb30BaHUIO
bu6mmoteka [IOK

1.3 E 7 2 OPUPOTHBIX
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/7fA16194 pyup
Oorarcrs,

ITOMOTafoT
CIIOKUTBHCS
OMpPEICIICHHOMN
CHCTEME

[EHHOCTEH.

Hroro no paszneny 6

Paspnen 2. [lepBoHayabHbIE CBEACHUS O CTPOCHHH BellleCTBA



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

bu6nuoreka [IOK

2.1 C
TpocHie Betectsa https://m.edsoo.ru/7f416194
59 JIBr>KeHUE M B3aUMOJICMCTBUE YAaCTHI] bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa Bubmorexa ITOK

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

CrniocobcTBOBATH
(hopMUPOBAHHIO
MI03HABATEIBHBIX
Ka4yecCTB:
oOyyaroruecs
yudaTcst
¢buKcupoBaThb
3aTpyJHEHUS B
COOCTBEHHOM
JIESITCIIBHOCTH;
BBISIBIISITh
MPUYHHBI 3TUX
3aTpyIHEHMUI;
OIIPEIEIIATH 1IeITh
CBOEH
JlalibHEeNIIen
paboThI; BEIOMpATH
BBIBO/I,
bopmynupoBaTh
CBOE MHEHUE U
MO3HILIUIO;
KOOPJIUHUPOBATH
Cpe/icTBa U
CHOCOObI
JIOCTHIKEHUS
ITOCTaBJIEHHOMN
e,
OCYIIIECTBISTh
MTOHCK
HE00X0IMMOMn



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

uH(pOpMAaIIHH;
ydarcs
CpaBHHBATh,
aHAIM3UPOBATh,
JieNaTh pa3IHYHbIe
TIO3UIMH B
COTPYIHUYECTBE.
Taxxe
¢dbopmupoBath
yMmeHue 6e30macHo
MOJIb30BATHCS C
000pyI0OBaHUEM H
puOOpPOM.

Hroro no pazneny

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

3.1 MexaHnueckoe OBUKEHUE

3.2 WNuepuus, Macca, IIIOTHOCTh

3.3 Cuma. Buner cun

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

CriocoOGcTBOBATH
(hOpMHUPOBAHHUIO
II03HABATENbHbIX
KAauyeCTB:
oOyuaroluecs
yuaTcst
¢ukcupoBarb
3aTpyJHEHUS B
COOCTBEHHOMU
JIeSITEIbHOCTH;
BBISIBIISITh
MPUYUHBI 3TUX
3aTpyJHCHMU;
OIIPEEIATH 1IEb



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

CBOEH
HanpHenmen
paboTHI; BEIOMPATH
BBIBO/I,
dhopmyaupoBaTh
CBOE MHEHUE U
MO3UIHIO;
KOOPJIUHUPOBATH
CpeICTBA H
CTIOCOOBI
JIOCTHXKEHUS
MIOCTaBJIECHHOMN
eNH;
OCYILIECTBISTh
TTOVCK
HE00X0TUMOi
uH(popMaLnu;
yuarcs
CpaBHHBATb,
aHaIIM3UPOBATh,
JIenaTh pa3inyHbIe
MO3UIUU B
COTPYJTHUYECTBE.
Taxxe
¢dbopMupoBaTth
yMeHHe 6e301acHo
MOJIb30BATHCS C
000pyIOBaHUEM H
puOOpOM.




Hroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

21

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 5
JlaBIeHHE KHKOCTH https://m.eds00.ru/7f416194
bu6nuoreka [IOK
4.3 A 6
TMOCpepHOC AaBICHHE https://m.eds00.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubmuorexa [JOK

B HUX TCJIO

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

CnocoOcTBOBATH
(bopmMHpOBaHHUIO
MMO3HABATENIHLHBIX
Ka4yecTB:
oOyyaroruecs
yuarcs
(buKcupoBaTh
3aTpyJHEHUS B
COOCTBEHHOM
JIESITEIbHOCTH;
BBLISIBJIATD
MPUYHHBI TUX
3aTpyIHEHMI;
OTIpE/IETISATH 1IEeIb
cBoOeH
JTanbHEHIIeH
paboThI; BEIOMpATH
BBIBOJI,
bopmynupoBaTh
CBOE MHEHUE U
TTO3UIIHUIO;
KOOPJIUHUPOBATH
Cpe/ICTBA H
CITOCOOBI
JIOCTYKEHMS
IIOCTaBJICHHOM
eI,



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

OCYIIIECTBIISTh
TIOUCK
Heo0X0IUMO
nHpopManuu;
y4aTcs
CpaBHHBATb,
aHAITM3UPOBATH,
JIeNaTh pa3InuHbIC
MTO3UIUU B
COTPYJIHUYECTBE.
Taxxe
dhopmMHupoBaThH
yMeHue 0e301acHo
MIOJIb30BATHCS C
000pyIOBaHUEM H

puOOpPOM.
Hroro no pazneny 21
Pa3nen 5. PaGoTra u MOIHOCTB. JHeprus
51 PaGOTa i MOIIHOCTS 3 bu6nuoreka [IOK CnocoOcTBOBATH
https://m.edso00.ru/7f416194 (bopMHpOBaHHUIO
bubnmnoreka [JOK I03HABATENIbHBIX
5.2 [IpocTeie MexaHU3MBI )
https://m.edsoo.ru/7f416194 Ka4eCTB:
oOyyaromuecs
yuarcst
¢bukcupoBarthb
5.3 MexaHnueckast SJHeprus 4 bubmorexa TIOK 3aTpyJHECHUS B
' P https://m.eds00.ru/7f416194 .
COOCTBEHHOMU
JIeSITENbHOCTH;
BBISIBIISITH



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

MPUYUHBI 3TUX
3aTPYJIHECHUI;
OIIPEAETSTH 1ETb
cBOEH
HanpHenmen
paboThI; BEIOUPATH
BBIBOJI,
bopmynupoBaTh
CBOE MHEHHUE U
MIO3HIINIO;
KOOPJIMHHUPOBATh
CpencTBa u
CHOCOOBI
JOCTHKECHUS
ITOCTaBJICHHOMN
eI,
OCYIIECTBIIATh
TIONCK
HEo0XoIuMon
uHpOpMaINH;
yuaTcst
CpaBHUBATbh,
aHAJM3UPOBATb,
JIeNaTh pa3InyHbIe
MO3UIINU B
COTPYIHUYECTBE.
Taxxe
¢dbopmupoBath
yMeHue 0e30macHo
MIOJIb30BATHCS C




o0opyaoBaHUEM U

puoOpOM.
Hroro no pazgeny 12
[ToBTOpEHNUE 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Pa3gen 1. TensioBbIe IBJICHUS

1.1 CTpoeHue U CBOMCTBA BEIIECTBA

1.2 TennoBbie poIIeCcCh

KoanuecTBo 4acoB

Bcero

21

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA
pasnena

CrniocoOGcTBOBATH
(hopMUPOBAHHIO
[I03HABATEJIbHBIX
Ka4yecTB:
oOyuaroluecs
y4daTcst
¢buKcupoBaTh
3aTpyIHEHUs B
COOCTBEHHOMU
JeSITebHOCTH;
BBISIBIISITh
MPUYUHBI 3TUX
3aTpyIHECHMUI;
OTIPEJIENIATH 1IeITh
CBOEH
JlabHEenen
paboThI; BEIOUpATH
BBIBOI,
¢dbopmynupoBaTh
CBO€ MHEHHUE U
MO3HIIUIO;



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

Hroro mo pazueny 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUSA
51 DJIEKTpUYECKUE 3apsiibl. 3apsSKEHHbBIE Tela 7 bubnuorexa [JOK
' Y UX B3aWMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 20 1

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

KOOPJAMHUPOBATH
Cpe/cTBa U
CHO0COObI
JOCTHKEHUS
ITOCTaBJIECHHOMN
eI,
OCYIIECTBIIATh
TIOUCK
HE00X0IMMOH
uH(pOpMAaINH;
yuyarcs
CpaBHUBATD,
aHAJIM3UPOBATH,
JIeNaTh pa3inyHbIe
MO3HIINU B
COTPYIHUYECTBE.
Taxxe
¢dbopMupoBaTth
yMeHue 0e30macHo
MIOJIb30BAThCS C
000py/IOBaHUEM H
puOOpOM.

CrnocobcTBOBATH
(bopMHpOBaHUIO
MO03HABATEIbHBIX
Ka4ecTB:



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

2.3

2.4

MarauTHbIC ABJICHUS

SHGKTpOMaFHI/ITHaH HHIAYKIUA

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

oOyuatomuecs
yuarcst
(buKCcupoBaTh
3aTpyJHEHUS B
cOOCTBEHHOM
JIESITEIIbHOCTH;
BEISIBIISTH
MPUYUHBI ATUX
3aTpyJHECHMU;
OTIPEICTISATH 1EITh
cBOEH
HanpHenmen
paboTHI; BEIOMPATH
BBIBO/I,
dbopmynHupoBaTh
CBOC MHEHUE U
MTO3UITHIO;
KOOPJIMHUPOBATH
CpeICTBa U
CHIO0COOBI
JIOCTHXKEHUS
IIOCTaBJIIECHHOM
T,
OCYIIIECTBIISTh
TTOMCK
He00X0INMOI
uH(pOpMaINH;
yuarcst
CpaBHHBATb,
aHAIIM3UPOBATh,



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

JieNaTh pa3InyHbIe
MO3UIINU B
COTPYIHUYECTRBE.
Taxxe
dhopmMHupoBaTh
ymeHue 6e30macHo
MIOJIb30BATHCS C
000pyIOBaHUEM H

puOOpOM.
Htoro no paznemny 37
IToBTOpEHNUE 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgen 1. Mexanu4deckue siBJICHUSA

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B 2
SAnMoACHCTBIE Tel 0 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 bubmmorexa [OK

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

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA
pasjiena

CrniocoOGcTBOBATH
(hopMUPOBAHHIO
[I03HABATEJIbHBIX
Ka4yecTB:
oOyuaroluecs
y4daTcst
¢buKcupoBaTh
3aTpyIHEHUs B
COOCTBEHHOMU
JeSITebHOCTH;
BBISIBIISITh
MPUYUHBI 3TUX
3aTpyIHECHMUI;
OTIPEJIENIATH 1IeITh
CBOEH
JlabHEenen
paboThI; BEIOUpATH
BBIBOI,
¢dbopmynupoBaTh
CBO€ MHEHHUE U
MO3HIIUIO;



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

Hroro no pazneny

Pa3zgen 2. Mexann4yecKue KOJIe0aHUA U BOJTHBI

2.1 MexaHuueckue KoJieOaHus

2.2 MexaHn4yeckue BOJTHBI. 3BYK

40

bu6mmorexa [JOK

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

bu6mmoreka [JOK

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

KOOPJAMHUPOBATH
Cpe/cTBa U
CHO0COObI
JOCTHKEHUS
ITOCTaBJIECHHOMN
eI,
OCYIIECTBIIATh
TIOUCK
HE00X0IMMOH
uH(pOpMAaINH;
yuyarcs
CpaBHUBATD,
aHAJIM3UPOBATH,
JIeNaTh pa3inyHbIe
MO3HIINU B
COTPYIHUYECTBE.
Taxxe
¢dbopMupoBaTth
yMeHue 0e30macHo
MIOJIb30BAThCS C
000py/IOBaHUEM H
puOOpOM.

CriocoOGcTBOBATH
(bopMHpOBaHUIO
MO3HABaTEIbHBIX
Ka4yecTB:
oOyuJaromuecs



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

y4darcst
(buKCcupoBaTh
3aTpyJHEHHS B
cOOCTBEHHOM
JIeSITEIIbHOCTH;
BEISIBIISTH
MPUYUHBI ATUX
3aTpyHECHMU;
OTIPEICTISATH 1EITh
CBOEH
HanpHenmen
paboTHI; BEIOMPATH
BBIBO/I,
dbopMynupoBaTh
CBOC MHEHUE H
MTO3UITHIO;
KOOPJIUHUPOBATH
Cpe/ICTBa H
CHIO0COOBI
JIOCTHXKEHUS
IIOCTaBJIIECHHOM
e,
OCYIIIECTBIISTh
TTOVCK
He00X0INMOI
nH(popMaLnu;
yuaarcst
CpaBHHBATb,
aHAIIM3UPOBATh,
JIeNnaTh pa3InyHbIe




MO3UIUU B
COTPYIHUYECTRBE.
Taxxe
dhopmMupoBaTh
yMeHue 0e301acHO
MIOJIb30BATHCS C
000pyIOBaHUEM H
puOOpoOM.

Htoro no paznemny 15

Paznen 3. 3J'[eKTpOMaFHI/ITHOC moJie U 3JICKTPOMArHUTHBIC BOJIHBI

CrocoOcTBOBATH
(hopMUPOBAHHIO
MO3HABATEIbHbBIX
Ka4eCTB:
oOyuJaromuecs
y4gaTcst
¢bukcupoBarb
3aTpyJHEHHS B

COOCTBEHHOM
DNEeKTPOMarHuTHOE MOJIE U bu6nuorexa [IOK

3.1
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6

JACATCIIbHOCTH,

BBISIBIISITh
MPUYUHBI TUX
3aTpyIHEHMUI;
OTIPEIENIATH 1IeITh
CBOEH
JanbHEHIIen
paloThI; BEIOUPATH
BBIBOJI,
¢dbopmynupoBaTh



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

CBOC MHEHUE U
TIO3HIINIO;
KOOPJIMHUPOBATH
Cpe/cTBa U
CIIOCOOBI
JIOCTHKEHUS
IMOCTaBJIEHHOM
e,
OCYIIIECTBIISTh
TTOVCK
Heo0X0InuMO
nHpopManuu;
yuyarcs
CpaBHUBATD,
aHAITM3UPOBATH,
JIeNaTh Pa3IndHbIC
MTO3UIUU B
COTPYJTHUYECTBE.
Taxxe
¢dbopmupoBaTh
yMeH#e 0e30macHo
MOJIb30BATHCS C
o0opyI0BaHUEM U

npudopom.
Hroro no pasgeny
Pa3pnen 4. CBeroBbIe SIBJICHUSA
bu6mmoreka [JOK CrocoOcTBOBATH
4.1 3aKOHBI PaCIPOCTPAHEHUs CBETA
https://m.edsoo.ru/7f41a4a6 (bopMHPOBaHHUIO
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI bubnuorexa [IOK M03HABaTEJIbHbBIX



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

4.3

Pasnoxxenune 0enoro ceera B CIICKTp

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

KaueCTB:
oOyyaromuecs
yuarcst
(buKCUpoBaTh
3aTpyJHEHUS B
COOCTBEHHOU
JIESITEIIbHOCTH;
BEISIBIISTH
MIPUYUHBI ATUX
3aTpyIHECHMU;
OTIpEIETIATH 1Ielb
cBOEH
HanpHenmen
paboTHI; BEIOMPATH
BEBIBO/I,
dbopmynupoBaTh
CBOC MHEHUE H
MTO3UITHIO;
KOOPJIUHUPOBATH
CpeICTBa U
CHIO0COOBI
JOCTHXKEHUS
MOCTaBJICHHOMN
T,
OCYIIIECTBIISATh
TTOMCK
HE00XO0TUMOi
uH(pOpMaINH;
yuarcst
CpaBHHBATb,



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

aHAJIM3UPOBATh,
JieNaTh pa3IHYHbIe
HO3UINH B
COTPYIHUYECTBE.
Taxxe
¢dbopmupoBath
ymeHue 6e30macHo
M0JIb30BaThCS C
000pyIOBaHUEM H
puOOpOM.

Hroro no pasaceiny

Pa3nea 5. KpanroBble AIBJIeHUS

15

5.1 Henyckanue v nornomeHue ¢cBera aroMomM

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

5.2 Ctpoenue aToOMHOTO siipa

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4ab

5.3 SnepHble peakyun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

CrocoOcTBOBATH
(bopmMHIpOBaHNUIO
MO03HABATEIbHBIX
Ka4yecTB:
oOyyaromuecs
yuaTcst
¢buKcupoBaThb
3aTpy/IHEHHs B
cOOCTBEHHOM
JeSITeTTHHOCTH;
BBISIBIISITh
MIPUYMHBI TUX
3aTpyIHEHMUI;
OIIPENIeNIATH 1Ieh
CBOEH
nanbHEHIIeH
paloThI; BEIOUPATH



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

BBIBO/I,
dhopmyaupoBaTh
CBOE MHEHUE U
MO3UIHIO;
KOOPJIUHUPOBATh
CpeacTBa U
CIIOCOOBI
JIOCTHKEHUS
ITOCTaBJICHHOMN
eI,
OCYILIECTBISTh
MTOKCK
Heo0X0IUMOI
nHpopManuu;
y4daTcst
CpaBHHBATb,
aHATN3UPOBATH,
JIeNaTh pa3InuHbIC
MO3UIUU B
COTPYJTHUYECTBE.
Taxxe
¢dbopmupoBath
yMeHHe 6e301acHO
TIOJIE30BATHCS C
o0opyI0oBaHUEM U

npudopom.
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue u 00o0IIEHNE COEPIKAHUS 9 bubnuorexa [IOK




Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6

Wroro no pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

[Tpu peanuszanuu Paboueit mporpaMmMbl BO3MOXHA HHTETPALIUS OYHOTO 00Y4YEHUs C 00yueHHEM C PUMEHEHUEM TUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH, 31€KTPOHHBIM 00yueHueM. [Ipu oprannsanuu o0y4eHus ¢ IpUMEeHEeHHEM AMCTaHIIMOHHBIX 00pa30BaTeNbHbIX
TEXHOJIOTUH, 3JIEKTPOHHOI'0 00Y4YeHHUs UCTIONIB3YIOTCS YKa3aHHbIE B IaHHOM pas3Jiesie 3IeKTPOHHbIE (LU(POBbIe) 00pa3oBaTeIbHbIE PECYPCHI.


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

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB

Tema ypoka
n/n yp Bcero

®du3uka — Hayka o pupoje. SABineHus Npupoasl

duznyeckue ABICHUSA

duznyeckre BETUYUHEI U UX HN3MCPCHUC

YPOK'I/ICCHGHOBaHI/IC "I/I3MepeHHe TEMIICPATYPhI ITPHU TOMOIIHA JKUAKOCTHOI'O TCPMOMETpPA U AaTYHUKaA

4 " 1
TeMIIepaTyphl
5) Mertoap! HayuHOTO TTo3HaHUsA. OnrcaHune GU3NIECKUX SIBICHUH C TIOMOIIBIO MOJAETICH 1
6 VYpoxk-uccnenoanue "[IpoBepka runoTessl: AaIbHOCTh MMOJIETA IAPUKA, TYILIEHHOI'O TOPU30HTAIIBHO, TEM 1
OoJibiiie, ueM OoJIbIlie BHICOTA ITycKa"
7 Crpoenue BerectBa. ONBIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEILIECTBA 1
JIBUKEHHE YACTHIL BELIECTBA 1
9 VYpoxk-uccnenoBanue «ONbITH O HAOIIOAESHUIO TEIIOBOTO PACUIMPEHHS Fa30B» 1
10 ArperaTHble COCTOSIHHSI BELLIECTBA 1
11 Oco0eHHOCTH arperaTHbIX cocTOssHUH Bozbl. O6001eHHe 1o pa3aeny «IlepBoHauanbHbIe CBEIEHUS O CTPOSHUHU 1
BEIIIECTBAY
12 Mexanudeckoe JBHKeHUe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHUE 1
13 Ckopoctb. EnuHALBI cCKOpOCTH 1
14 Pacuer mytu ¥ BpeMeHU IBUKEHUS 1
15 WNuepuus. Macca — Mepa MHHEPTHOCTH Tl 1
16 [TnoTHOCTH BemecTBa. Pacuer macchl 1 00beMa Tela Mo ero MIOTHOCTH 1
17 JlaGopaTtopHast pabota «OrnpeaeneHne MIOTHOCTH TBEPIOTO TEIay 1
18 Pemenue 3amau no teme "IlnoTHOCTE BerrecTBa" 1




19 Cuta Kak xapakTepucTHKa B3aumoaenctsus Ten. Cunia ynpyroctu. 3akoH ['yka 1
20 JlaboparopHas pabota «3ydyeHne 3aBUCUMOCTH pacTsbkeHus (aedopmannn) npy>XKMHbBI OT TPUITIOKEHHOM 1
CHUITBD»
21 [[SIBnenue TsroTenus. Cuia TSHKEeCTH 1
22 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3anau no teme "Cuna tspkect" 1
23 Cuna TspKecTH Ha Ipyrux rianerax. Guznyeckue XapakTepUCTUKU IIJIaHeT 1
24 Nsmepenue cun. [JuramMmomerp 1
25 Bec Tena. HeBecomocth 1
26 CrnosxeHue AByX CUJI, HaIIPaBJIEHHBIX 110 OHON NpsiMOi. PaBHOAEHCTBYOIIAST CHIT 1
27 Pemenue 3amau no teme "PaBHozelicTByomas cun'” 1
28 Cuna tpenus u e€ Bunbl. TpeHue B mpUpoJie U TEXHUKE 1
29 JlaboparopHas paboTa «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CUIIBI IaBIICHUS U XapaKTepa 1
COIIPHUKACAIOIINXCS TIOBEPXHOCTEI»
30 Pemenue 3a1au Ha onpeeneHne paBHOACHCTBYIOMIEH CHITBI 1
31 Pemenue 3amau mo remam: «Bec Temay, «I'paduyeckoe nzodbpakenue cuim, «Cuibly, «PaBHOAEHCTBYIOMAS 1
CHID»
39 KonTponbhas pabota nmo Temam: «MexaHndeckoe IBUKEHHE», «Macca, III0THOCThY, «Bec Tenay, 1
«I'paduueckoe nzobpakenue cun», «CUIbD»
33 Hasnenne. CriocoObl yMEHBIICHHUS U YBEINUCHUS JTaBIICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJIEHUA T'a3a 0T 00bEMa, TEMIIEpaTyphl 1
35 [Tepenava naBnenust TBEPABIMU TEJIAMH, KUJIKOCTIMU U razamu. 3akoH [lackais 1
36 JlaBneHue B )KHIKOCTH U ra3e, BRI3BAHHOE JICHCTBUEM CHITBI TSKECTH 1
37 Pemenue 3amay mo Teme «JlaBneHnue B )KUIKOCTH U ra3e. 3akoH [lackamsy 1
38 CooOrmaronuecs COCyIbI 1
39 I'upaBIMYecKuil mpece 1
40 Manomertpsl. [lopiiHeBO )KUIKOCTHBIN HACOC 1




41 ATmocdepa 3eMiH U IPUYHHBL €€ CYIIECTBOBAHUS 1
42 Bec Bo3ayxa. ATMocdepHoe naBieHne 1
43 N3mepenue armocdeproro gasnenus. OneiT Topprueniu 1
44 3aBUCUMOCTh aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpS 1
45 bapometp-anepouna. AtmochepHoe TaBICHHE Ha Pa3IMUYHBIX BBICOTaX 1
46 Pemenue 3amay mo Teme " AtmocdepHoe naBieHue" 1
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0. ApXuUMeI0oBa cuiia 1
48 JlaGopaTtopHast pabota «OrnpeesieHne BbITAIKUBAIONIEH CHIIBI, ICHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B 1
KUIKOCTHY
49 JlaboparopHas paboTa o teme «lccnenoBanrue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B 1
KUJKOCTb YacCTH Tela»
50 [InaBanue ten 1
51 JlaGopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U OIIpe/iesieHne e 1
rpy3onoabEMHOCTH"
59 Pemenue 3amau o Temam: «IlnaBanue cynoB. BoznyxomnaBanuey, «/laBiaeHue TBepAbIX TeM, KUAKOCTEH U 1
ra3oB»
53 KontponbHas padoTa mo Teme «/laBieHne TBepabIX TeM, JKUIKOCTEH U Ta30B» 1
54 Mexanuueckasi paboTa 1
55 MorHoCTh. EQMHUIIEI MOIITHOCTH 1
56 Ypok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOM NPU NOIBEME T10 JIECTHULIE" 1
o7 [Ipocteie Mexanu3msl. Peryar. PaBHOBECHE CHIT Ha pblyare 1
58 Prruaru B TexHuke, ObITy 1 nipupoe. JlaboparopHas padota «ccnenmoBanue yCIIOBUM paBHOBECHSI phIyara 1
59 Pemenue 3a1au mo Teme «Y CIIOBUS PAaBHOBECHUS phlUara 1
60 Koaddumuent nonesnoro nevicteus mexanusma. Jlaboparopuas padora «3mepenune KI1JI nHaknonnou 1
TUTOCKOCTHY
61 Pemenue 3agau no reme "Pabota, momnocTh, KITT" 1




62

Mexannaeckas OHCPIuUs. Kunernueckas u NMOTCHIUAJIbHAA SHCPIrU-d

63 3aKOH COXpaHCHUSI MEXaHHMUYECKOW YHEPTUU
64 YPOoK-3KCIIEPUMEHT 110 TeMe "DKCIePUMEHTATbHOE ONPEACIICHHE U3MEHEHUSI KHHETUYECKON U OTEHIIMAIbHON 1
SHEPIrHH NPY CKATHIBAHHMH TeJIa TI0 HAKJIIOHHOM II0CKOCTH"

65 KonTtponsnast pabora o Teme «PaboTa 1 MOITHOCTh. DHEPTUs» 1

66 [ToBTopenue. PaboTa ¢ Tekctamu 1o Teme "MexaHndyeckoe ABuxKeHue" 1

67 [ToBTopenue. Pabora ¢ Texctamu mo Teme "J[aBneHne TBEPIBIX TEI, )KUIKOCTEH U ra3oB" 1

68 [ToBTOpenue. Pabora ¢ Tekcramu o reme "Pabota. MomHocts. Dueprus" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 KVIACC

Tema ypoka

Koan4gecTBO 4acoB

n/n Bcero
OCHOBHBIE TIOJIO’KEHHSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUH U MX ONBITHBIE TIOATBEPKICHHS
Macca u pa3mep aTOMOB U MOJICKYT
3 Mopenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSHUH BEIIECTBA
4 OOBsicHEeHHE CBOMCTB TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSHHI BEIECTBA HA OCHOBE MOJIOKEHUH 1
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH
5 Kpucrammmueckue n amopgHbIe Tena 1
6 CMmauuBaHue U KanWUIIpHOCTh. [I0oBepXHOCTHOE HATsIKEHUE 1
7 TemioBoe paclIupeHue U cxatue 1
8 Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETIIOBOTO IBUYKEHHSI YaCTHIL 1
9 Buytpennsist sneprus. CriocoObl U3MEHEHUS BHYTPEHHEW YHEPTUN 1
10 Buasl Tennonepenaun 1
1 Ypoxk-kordepernnus "[IpakTuueckoe UCIONb30BaHNE TEIUIOBBIX CBOMCTB BEIIECTB M MATEPHATIOB B LIEJISIX 1
sHeprocoepexeHus"
12 KomnuectBo TeIioTel. Y eabHas TEIIOEMKOCTD
13 YpaBHeHUe TeroBoro 6ananca. TermiooOMeH U TEIIOBOE paBHOBECHE
14 JlaGopaTtopHast pabota "HccnenoBanue siBJICHUS TEIUIOOOMEHA TTPU CMEIIMBAHUU XOJIOTHON U TOpsTUeii 1
BOJIBI"
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JUIsl HArPEBaHUs Tella U BBIIEISIEMOT0 UM P OXJIAXKICHUH 1
16 JlaGopaTtopHnas pabota "Ornpeaenenne yaeabHON TEIJIOEMKOCTH BerecTra" 1
17 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs 1
18 [TaBneHne 1 OTBEpACBaHNE KPUCTALTHYECKUX Tell. Y IeTbHas TEIUIOTa TUIABICHUS 1
19 JlaGopatopHas pabota "OmnpezeneHne yaeabHON TeMI0ThI IUIaBIeHus JIbaa" 1




20 [TapoobpazoBanue u koHaeHCanws. Vicnapenue 1
21 Kunenue. Y nenpHas Teriora napooOpa3oBaHus U KOHJEHCAIMU. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT 1
aTMoc(hepHOTro JaBICHHUS
22 Bnaxunocts Bo3ayxa. JlabopatopHas pabora "OnpeneneHrne OTHOCUTEIbHON BIQKHOCTH BO3ayxa" 1
23 Pemenue 3a1a4y Ha onpe/iesieHre BIAKHOCTH BO3TyXa 1
24 [Tpunuummne! paboTel TerioBbIX aBurareneif. [laposas TypOuHa. /[Burarens BHyTpEHHETO CropaHus 1
25 KIIJ remtoBoro aeuraresns. TerioBble IBUTaTeId U 3allUTa OKPYXKAIOLIEH Cpeabl 1
26 3aKOH COXpaHEeHHsI U MIPEBPAICHHs SHEPTUU B TEIUIOBBIX MPOIEccax 1
97 [ToaroroBka k KOHTpoOJBLHOU paboTe o Teme "TemnoBsie siBIeHUS. MI3MEHEHNE arperaTHbIX COCTOSIHUN 1
BeniecTa"
28 KoHTtpoisbHas padota o teme "TeroBsie siBjeHUs. MI3MeHEHHE arperaTHbIX COCTOSIHUM BelecTBa" 1
29 Dnexrpu3arys Tel. J[Ba poja dJIeKTPHUSCKHUX 3apsiioB 1
30 Ypok-uccienoBanue "IIeKTpU3aus T HHAYKIUEH U IPU COPUKOCHOBEHUH" 1
31 B3aumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona 1
39 DnexTpudeckoe moiie. HanpssykeHHOCTD AIeKTpHYecKoro mojst. [IpuHIUI cynepro3uiui 3J1eKTPUIeCKUX 1
oJIen
33 Hocurenu snexTpuueckux 3apsioB. JneMeHTapHbii 3apsia. CTpoeHne aToMa 1
34 [TpoBOTHUKY ¥ TUDIIEKTPUKH. 3aKOH COXPAHEHHS AIEKTPUIECKOTO 3apsiaa 1
35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB JIEKTPUUECKUX 3apsI0B 1
36 DIEKTPUIECKUN TOK, YCIOBUS €T0 CYIIeCTBOBaHMS. MICTOUHHUKH AIIEKTPUYECKOTO TOKa 1
37 JIecTBHS 2IEKTPUUECKOT0 TOKA 1
38 VYpoxk-uccnenoBanue "JleiicTBHE JIEKTPUIESCKOTO MOJIST HA TPOBOJTHUKHU M TUICKTPUKA" 1
39 DIIEKTPUUYECKHI TOK B METAJLJIAX, )KUJKOCTAX U ra3ax 1
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH 1
41 Cwuia Toka. JlabopatopHas pabora "M3Mepenne u peryiupoBaHue CUITbI TOKA" 1
42 DnekTpuueckoe HanpspkeHue. BonbTmerp. Jlaboparopnas pabota "HM3MepeHue u peryimpoBaHue 1



HanpspkeHus"

43 ConpoTuBieHue MPOBOJHUKA. Y IETbHOE COITPOTUBIICHUE BEIIECTBA 1

44 JlaboparopHas paboTa "3aBHCUMOCTH 3JIEKTPHYECKOTO COMMPOTHUBIICHUS IPOBOJIHUKA OT €T0 JIJTHHBI, 1
IUIONIA/IM TIOTIEPEYHOT0 CeueHus U Marepuaa'

45 3aBUCHMOCTb CHJIbI TOKA OT HalpsbKeHUs. 3akoH OMa /17151 yyacTKa Lenu 1

46 JlaboparopHas padota "HccrnenoBanue 3aBUCUMOCTH CHIIbI TOKA, HAYILETO Yepe3 Pe3ucTop, OT 1
COIIPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha pesucrope”

47 [TocnenoBarenbHOE U MApAIIEIHLHOE COSAMHEHUS TPOBOIHUKOB 1

48 JlaboparopHnas pabota "IIpoBepka nmpaBuiia cl0oKeHUS HAMPSDKEHUH TIPU MOCIEA0BATEIbHOM COSTUHEHUN 1
JIBYX p€3UCTOpOB"

49 JlaboparopHas paboTta "IIpoBepka mpaBuia Ajsi CHIIbI TOKA MIPU MapajljieIbHOM COSAMHEHUN PE3UCTOPOB" 1

50 Pemenue 3anauy Ha npumeHeHue 3akoHa OMa A1 pa3IMyHOrO COEAMHEHUS IPOBOHUKOB 1

51 PaGota u MoIHOCTD 371eKTprudYecKoro Toka. 3akoH Jxoymnsa-Jlenna 1

52 JlabopaTtopHnas padota "Onpenenenne padoThl M1 MOIIHOCTH JIEKTPUUECKOTO TOKA" 1

53 DneKTpUUecKue e 1 MOTPpeOUTeNH dNeKTpUIecKoi a3Heprun B ObITy. KopoTkoe 3aMbIkaHue 1

54 [ToaroroBka Kk KOHTPOJBHOU paboTe 1Mo Teme "DNEeKTpUUYECKue 3apsiibl. 3apsyKEHHBIE TeNa U UX 1
B3aUMOICUCTBUS. [IOCTOSTHHBIN JEKTPUIECKUN TOK"

55 KonTponbhas pabota mo teme "IneKTpudecKue 3apsibl. 3apsHKeHHBIE TENa U UX B3aUMOJICHCTBUS. 1
ITocTosiHHBIN NEKTpUYECKUI TOK"

56 [TocTostHHBIC MATHUTHI, UX B3aNMOACHCTBHE 1

o7 VYpok-uccnenosanue "M3ydyeHue nosei NOCTOSTHHBIX MATHUTOB" 1

58 MaruuTtHoe nose. MarHuTHoOe mose 3eMII U ero 3HaueHue AJIs )KU3HU Ha 3emiie 1

59 OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUYECKOr0 TOKa MarHuTHOE MoJie KaTyIIKU ¢ TOKOM 1

50 [IpumeHeHne 2MeKTpOMarHuToB B TexHuke. JlabopaTopHas padora "M3yueHue neicTBUS MAarHUTHOTO MOJIS 1
Ha MPOBOJIHUK C TOKOM"

61 DNeKTpoABUTaTENb OCTOSIHHOTO ToKa. Vcronb30Banue 3yieKTpoiBUraTesieid B TEXHUYECKUX YCTPOMCTBaxX U 1

Ha TpaHcnoprte. JlaboparopHas padota "KoncTpyupoBanue u u3ydeHre padOThl JJIEKTPOABUTATENS"



62 Oneitel @apanes. 3aKoH neKTpoMarHuTHOM nHAyKuK. [IpaBuno Jlenua 1
63 Onekrporerepatop. CriocoObl NOTyYeHUS EKTPUUECKON IHEPTHH. DIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX 1
UCTOYHUKAX SHEPTUU

64 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUICCKNE U MAarHUTHBIC SIBJICHHS" 1
65 KonTtponbHas pabota no Teme "DieKTpUyecKie U MarHUTHbIE SIBJICHUA" 1
66 IToBTopenue. Pabota ¢ Tekctamu 1o Teme "TeroBbie siBicHUS" 1
67 [ToBTropenue. Pabota ¢ Tekcramu no Teme "[1ocTOSHHBIHN 37eKTpUIecKuii TOK" 1
68 IToBTopenue. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIe SBJIeHUS" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KonuyectBo yacos
Tema ypoka
n/n Bcero

1 MexaHunueckoe ABMKeHHE. MarepuanbHas ToUKa 1
2 Cucrema orcyera. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABUKEHMUSI 1
3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1
4 HepaBHoMepHoe npsimonuHeiiHoe aBukeHue. CpeqHsist U MTHOBEHHAsi CKOPOCTh 1
5) [IpsimonHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1
6 CKOpOCTh MPSIMOJIMHENHOTO paBHOYCKOPEHHOTO JIBMXKeHus. ['paduk ckopoctu 1
7 JlaGopaTtopHnas pabota "OrnpenesieHne yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOU 1

IJI0CKOCTH"

Coboanoe nagenue ten. OnbiTel [Nanunes 1
9 PaBHOMEpHOE JBIKEHUE TIO OKpY)HOCTH. [lepron u yactora obpaimienus. JInHelHas U yriioBasi CKOPOCTH 1
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 [Iepssbiit 3ak0H HbproTOHA. BekTOp CHitbl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuina 1
13 Tperuii 3akoH Herorona. Cyneprno3nnus cui 1
14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau o reme «Cuiia ynpyroctu» 1
17 JlaGopatopHas pabota «OnpeesaeHne )XeCTKOCTH MPYKUHbBD) 1
18 Cuna TpeHus 1
19 Pemenue 3agau no reme «Cuiia TpeHuUsD» 1
20 JlaboparopHas padota "Onpenenenne Ko3pUIueHTa TPSHUS CKOJTbXKCHHS " 1
21 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cumna TpeHus” 1




22 Cuna TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaCHHS 1
93 Ypok-koHpepennus "JIBHKeHHE TEJI BOKPYT IpaBUTAMOHHOTO IieHTpa (CoHeYHast CUCTEMA). 1
lanakruxu"
24 Pemenue 3amaud no teme "Cusa TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" 1
25 [epBas kocMuyeckast CKOpocTb. HeBecoMoCTh 1 nieperpy3Ku
26 PaBHOBecue MarepuanbHOil Touku. AOCoI0THO TBEpAOE Teno. PaBHoBecue TBEPOro Tema ¢ 1
3aKperuIEHHON OChIO BpALCHUs
27 MowmeHT cuinsl. LeHTp TsKECTH 1
28 Pemenue 3agau mo reme "MomeHT cuiibl. LlenTp TsxkecTn" 1
29 [ToaroroBka kK KOHTpOJIBHOM padoTe mo TeMe "Mexanuueckoe nBmxkeHue. Bzanmopeiictsue ten" 1
30 KoHTpoisbHas pabota o teme "Mexanuueckoe ABmkeHre. Bzaumoaeicreue ten" 1
31 Nmnynbe Tena. Umnynbse cuiibl. 3aKOH COXpaHEHUsSI UMITYJIbCA. YTIPYTo€ U HEYNpyroe B3auMoIeCTBHE 1
32 Pemenue 3a1a4 mo Teme "3aKOH COXpaHEHHS UMITYJIbca" 1
33 Ypok-koHpepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHHUKE" 1
34 Mexanuueckas paboTa U MOIIIHOCTb 1
35 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U CHJTBI TPEHUS 1
36 JlaboparopHas padota «Onpenenenre paboThl CUIIbI TPEHUSI IPU PaBHOMEPHOM JIBHKEHUU TeJla 10 1
TOPH30HTAIEHON TTIOBEPXHOCTH
37 CBs13b sHepruu u paboTsl. [loTeHnnanbHas 3Heprus 1
38 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW YHEPTUN 1
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1
40 JlabopaTtopHnas pabota «/3yueHue 3aKkoHa COXpAHSHUS YIHEPTUN» 1
41 KonebarenpHoe 1BUKEHNE U €r0 XapaKTePUCTUKU 1
42 3aryxatomue konedanus. BoiHyxkeHHble konebanus. Pezonanc 1
43 MaremaTndeckuil ¥ NPy KUHHBIN MasITHUKH 1
44 VYpok-uccienoBanue «3aBUCUMOCTb NIEpHoJia KoJeOaHH OT HKECTKOCTH MPY>KUHBI M MACChI TPy3a» 1



45 [IpeBpatenue SHEPrUM NpU MEXaHMUECKUX KOJICOAHUAX 1
46 JlaboparopHnas pabota «IIpoBepka HE3aBUCUMOCTH TepHo/a KojlebaHuii rpy3a, MOABEIICHHOTO K HUTH, OT 1
Macchl Ipy3a»
47 Mexannueckue BosiHbl. CBOMCTBAa MeXaHUYECKUX BOJIH. [IpoosibHbIE U TTONIepeUHbIe BOJTHBI 1
48 Ypok-koH(pepennus "MexaHndeckue BOJIHBI B TBEpAOM Teine. CelicMudeckue BOTHbBI" 1
49 3ByK. PacmipocTpaneHue u OTpakeHHE 3ByKa 1
50 VYpoxk-uccnenoanue "HabmoieHre 3aBUCUIMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1
51 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC 1
52 Ypok-kordeperuus "YnpTpa3Byk U HHPPa3BYK B MPUPOJIE U TEXHUKE" 1
53 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3akoHbI coXpaHeHHs. MexaHnuueckue KoueOaHus U BOJHBI" 1
54 JlaboparopHas pabota «OnpeaeieHne 9acToThl ¥ Ieproia KoJeOaHui MPYKUHHOTO MASTHUKAY 1
55 KonTponbhas pabota no Teme "3akoHbl coxpaHeHHs. MexaHnueckue KoiaeOaHusi U BOJHBI" 1
56 DNIEeKTPOMarHUTHOE MoJje. DIEKTPOMArHUTHBIE BOJIHBI 1
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
58 Ypok-konpepennus "llkana 3neKTpoMarHUTHBIX BOJH. VCIONb30BaHKE AIEKTPOMATHUTHBIX BOJH JIJIS 1
COTOBOI1 cBs13K"
59 VYpoxk-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOUIIFHOTO Tennedona" 1
60 Pemenue 3a1au Ha onpeeneHne YacTOThl U ATUHBI AJIEKTPOMArHUTHOM BOJIHBI 1
61 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoslHOBEBIE CBOICTBA CBETa 1
62 Hctounuku cBeta. [Ipsmonuneitnoe pacnpoctpaHeHue cBera. 3atmenust Connna u JIyHbl 1
63 3aKoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA OTPAKEHUsI CBETa 1
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHSI CBETA 1
65 [TonHOE BHYTpeHHEe oTpakeHue cBeTa. Vcronb30BaHNe MOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX 1
CBETOBOJIaX
66 JlabopaTtopHnas pabota "VccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMJICHUSI CBETOBOTO JIy4a OT yIJia 1

MajJieHus Ha TPaHUIIe "BO3IyX-CTEKIO""




Ypoxk-kordpepenuus "Vcnoap30BaHne MOJTHOTO BHYTPEHHETO OTPAYKEHHS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS

67 " 1
CBSI3b
68 JIun3el. OnTHYECcKas cujia JTMH3BI 1
69 [TocTpoenue n3o0paxeHUi B TMH3AX 1
70 JlaboparopHas padota "Onpenenenre (GOKYCHOTO PACCTOSIHHS M ONTHYECKON CHIIBI COOMpAroneit TUH3bI" 1
71 Ypok-koHpepenius "OnTuyecKue TUH30BbIC TPHOOPHI" 1
72 I'na3 kak ontuueckas cucrema. 3peHue 1
73 Ypok-konpepennus "Jledextsl 3penus. Kak coxpanuts 3penue" 1
72 Pasnoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CiiokeHne CrieKTpaIbHBIX 1IBETOB. Jucnepcus 1
CBETa
75 aboparopnas pabota "ONBITHI MO PA3JI0KEHHUIO OEIOr0 CBETa B CIIEKTP U BOCIIPUSATHUIO I[BETA MPEIMETOB 1
Jla6 6ota "O 0
npy UX HaOJIIOIEHUH Yepe3 [BETOBbIC (GUIbTPHI"
76 Ypok-npaktukyM "BoaHOBBIE CBOWCTBA CBETA: AUCIIepCHs, UHTepdepeHus u nudpakuus” 1
77 OmnsiTel Pesepdopaa u muranerapHast Moziesb aToma 1
octynatsl bopa. Mozens atoma bopa
78 IT b M b 1
79 Hcenyckanue u nornomeHue ceera aromoM. KBaHThL. JInHeWYaTbIie CIEKTPEI 1
80 VYpoxk-npaktukym "HabiroieHre cnekTpoB ucmyckanus" 1
81 PannoakTUBHOCTE U €€ BUILI 1
82 Crpoenune atomHoro siapa. Hyknonnas Mmoznens 1
83 PagnoaktuBHbBIE IpeBparieHus. M30Torsr 1
84 Pemenue 3amau no reme: "PannoaktuBHbIE npeBpanieHus" 1
85 [Tepuon momypacmnana 1
86 VYpoxk-koHpepenuus "PagroakTHBHBIE U3JIy4EHHs B IPUPOJIE, MEAULIMHE, TEXHUKE" 1
87 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEN 1
88 DHeprus cB3M aTOMHBIX siiep. CBS3b Macchl M SHEPTHH 1
89 Pemenne 3angau no teme "Anepusie peakuun” 1



90 Peaknuu cunTesa u nenenus siuep. Mcrounuku sHepruu ColiHIA U 3BE3]T 1

01 Ypok-koubepenmus "SAnepHas sHepreTuka. [[eficTBUS paJuoaKTUBHBIX U3TYYECHU Ha KUBbIC 1
OpraHu3mal"

92 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJTHBI. 1
KBanToBbIC siBEHUSA"

93 KonTtponbHas pabora no Teme "DIeKTpOMarHUTHOE 10Jie. DIEKTPOMarHUTHbIE BOJIHBL. KBaHTOBEIE 1
SABJICHUS"

94 [ToBTOpenue, 06ob6menue. Jlaboparopusie paboThl o Kypcy "B3aumopeiicteue ten" 1

95 [ToBTOpenue, 06001eHNE. Pemenne pacyeTHBIX U KaYeCTBECHHBIX 3a/1a4 110 TeMe "TeroBbie mporecch”

96 [ToBTOpenue, 060o6meHue. Pemenne pacueTHbIX U KadecTBeHHbIX 3a1a4 o Teme "KII1/] rernmoBsix 1
nBuraresei”

97 [ToBTOpenue, o6ob6meHue. Pemenue pacueTHbIX U KadyecTBeHHbIX 3a1a4 1o Teme "KI1J] 1
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o6061meHue. Jlaboparopusie paboThl 1o Kypcey "CBeTOBEIC SIBICHUS" 1

99 [ToBTOpenue, 0606meHue. Pabora ¢ Tekctamu o Teme "3aKOHbI COXpaHEHUS! B MeXaHUKe" 1

100 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu o Teme "Konebanus u BOJTHBI" 1

101 [ToBTOpenue, 06o6menue. Padora ¢ Tekctamu no Teme "CBeToBbIC siBIEHUS" 1

102 [ToBTopenue, o6obmenune. Pabora ¢ Tekctamu o Teme "KBantoBas u sinepHast Gpusuka' 1

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» dusuka, 7 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocBemnieHne»
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«IPODAy; Aknnoneproe obmectBo «M3natenscTBo «IIpocsemnienne»
» dusuka, 9 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO

«IPODAy; AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemieHne»
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