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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
oOpasoBarenbHOW Tporpammbl, 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
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaromIMXCsS W OpraHu3alui0 HM3y4yeHHs (QU3MKH 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
€CTEeCTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHusl.

[TporpamMma o (hu3MKe yCTaHABIMBACT paclpeicsieHue Y4eOHOTO mMarepuaia Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJIepX)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»

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYUYHBIX Y4€OHBIX IPEIMETOB,
MOCKOJIbKY (pHU3MUEcCKUe 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomueld U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, NPEAOCTaBIseT HambOosee sICHble 00paslibl MPUMEHEHHs HayyHOro METoAa
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opmna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO O0Opa30BaHUsI B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

®HAYYHO OOBSCHSTH SIBJICHUS;
® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
®HTEPIIPETUPOBATh JAHHBIE M HCIOJIB30BaTh HAay4yHbIE [OKAa3aTeNbCTBA IS
MOJIyYEHUS BBIBOJIOB.
HEJIN U3YUYEHUSA ®U3UKHN

[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeIbHbIE MPOTPaMMBI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

® IpHOOPETEHNE HHTEPECa U CTPEMIICHHS O0yUarOIINXCs K HAYYHOMY U3YYEHHUIO TPUPO/IBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;



®pa3BUTHE TPEACTABICHUH O HAyyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ popMHUpoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4eHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMI
JeSITeIbHOCTH, CBSA3aHHOM C (PU3UKOM, MMOATOTOBKA K JalbHEHIIEMY O0YyYSHHIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHne S3TUX Ieliedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e IpHOOpETEeHNE 3HAHUM O AUCKPETHOM CTPOSHHUH BELIECTBA, O MEXaHUYECKUX, TEIIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e IpUOOpPETeHHEe yMEHHUH ONHUCHIBATH U OOBACHATH  (U3WYECKUE SBICHHS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJIOB pEIICHUS MPOCTEHINNX pacdy€THBIX 3a/ad C HCIOIb30BAaHHEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BHIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl M 3KCHEPUMEHTAJIbHBIE HCCIEAOBAHUSA C HCIIOJIb30BAHUEM H3MEPUTENIbHBIX
puOOpOB;

® OCBOCHHE TpHEMOB pPaboThl ¢ uH(pOpMammel (HU3UYECKOTO COJCpIKAHUS, BKIHOYAS
UHPOPMALIUIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

© 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeATSIEHOCTH, CBA3aHHBIMU C (DU3HKOMH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

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

Ha n3yuenue ¢usuxu (0a30BBIN ypOBEHb) Ha YPOBHE OCHOBHOTIO OOILEro oOpa3oBaHus
otBojuTcs 204 daca: B 7 kiacce — 68 dacoB (2 yaca B HeZlento), B 8 kiacce — 68 1acoB (2 yaca B
HEJIEINIO), B 9 KJlacce — 68 yaca (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OOBsACHeHHE HalmomaemMoro spieHus. OmnucaHue
(bU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEII0BbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoUeAypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimel.

1. Omnpenenenue LEHbI JeISHUsS LIKAJIbl U3MEPUTEIBHOTO MpHoopa.

N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MajbIX TEN.

AW

W3mepenune TemmepaTypbl MpH IMOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTuydKa
TEeMIEpPaTypHI.
6. IlpoBeneHue wuccieqoBaHHUs MO MPOBEPKE T'HIOTE3bI: JATBHOCTH MOJIETA IIApHKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeeHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopgeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTayTnyeckux) Teja. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddysun.

3. HaGmroneHue sBIIeHHM, OOBICHIIONUXCS MPUTSHKEHUEM WM OTTAIKWBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 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.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
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.
W3mepenue cuiibl ¢ NMOMOUIbIO JUHAMOMETpa. SIBieHue TAroreHus u cuia Tspkectu. Cuna
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. HaOmroeHue MexaHu4ecKoro JBUKEHHS Teja.

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.

Jlabopamopnwsie 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 Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) NpyKUHBI 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 YBEJIMUCHUS J1aBlieHus. [aBnenue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmaromuecs cocyabl.  [uapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro JaBiieHHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl 1 wu3MepeHus
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 KUJIKOCTHIO 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 BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHWE WM IMOTPY)KEHHE Tell B 3aBUCUMOCTU 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 BbITAJKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MaCChI TeJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YacTU Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocThle MeXaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCThb. llpaBuio 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 MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KJIACC

Pa3nen 6. TerioBble siBJIeHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TeOpur CTpOEeHHsI BemecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyld. OnbIThl, MOATBEPXKAAIOIINE OCHOBHBIE TOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TIOJOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyMBaHUME M KamWUISIpHbIE sBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMKEHHUS YacCTHII.
Buytpennsst sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEprum: Temjonepesadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIONpoOBOIHOCTb, KOHBEKIIHS, U3TyUEeHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIIHM M 3alIUTa OKPY>KAIOIIEH CPE/Ibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenue gasiaeHus ra3za npu K3MEHEHUH 00bEMa M HArpEBaHUU WITA OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenue xumnexnus.
. 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 TETJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U TBEPABIX TEIl.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMOTE3Bl JIMHEWHOW 3aBUCHMOCTH [JIMHBI CTOJOMKA IKUIKOCTH 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. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEMIOOOMEHE ¢
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 MATHUTHBIE SIBJICHUS.
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 aiiekTpudeckoro noiist. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHME BemlecTBa. 3akoH Owma 118 ydacTka Uelu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb MOCTOSHHOrO TokKa. Vcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPruu. OJEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKY U AMDIIEKTPUKHU.
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 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTHBIICHUI.

. 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 MPOBOJIHUK 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 onvimel.

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.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

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

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €ro JIJITMHBI, IUIOMIAN MTONEPEYHOT0 CEYSHHs U MaTepuara.

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

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

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMOM 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. 3y4yeHre MarHuTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB NpU UX OOBEAUHEHUU 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 KaTYIIKE.

18. M3y4eHue AecTBYSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUN 3HAYEHUs U HaIlPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsIMOJIMHENHOe ABMKeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaeHue. OmnbIThI
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. ITpuHiun
CYNEPIIO3ULUU CHUIL.

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



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJHOIO MaeHMS.
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. M3smeHenue umnyiabca. Mmnynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

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

OHCPIuun

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

IToTrenumanbHas 3HEprus cxaroy npyxuHsl. Kunernuyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H M TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTEIBbHO KaOnHeTa 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. Ilepenaya nMIiysibca 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. CoxpaHeHre MEeXaHUYeCKOM SHEpruM pU CBOOOTHOM a/leHUH.

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 CpeaHEd CKOPOCTU CKOJbXEHUS OpycKa WM JABMXKEHHs LIapUKa 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. ITlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBHKEHUU 0€3 HadaabHOMI
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

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

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

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. M3y4eHne 3aKOHA COXPAHEHUS SHEPTUU.

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. BeiHyxennble koneOanus. Pesonanc. MexaHnueckue BOJHBI.
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. OTpaxkeHue 3Byka. IH(pa3ByK 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 IpoJOIbHBIX U MIOTIEPEYHBIX 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 3aBUCHUMOCTH IE€pHOJA KOJIE€OaHMH IMOJABELIEHHOTO K HUTHU 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, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh MepHofa KojeOaHUM MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

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

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimel.

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 OTpa’KeHHUs 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. biim30opykocTs U JallbHO30PKOCTb.

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

Hemoncmpayuu.
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[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3noxxenue 0enoro cBeTa B CIEKTP.

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.

Hccnenosanne 3aBUCMMOCTH yIUIa NPEJIOMIIEHHs CBETOBOTO JIyda OT yIUa IaJcHUs 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 O BOCHPHATHIO I[BETA MPEIMETOB IPU HMX HAOIIONEHUM Yepe3 I[BETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

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

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
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 U SHepruu. Peakuuu cuHTe3a u neneHus saep. Vcrounuku
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 BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

doTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNb  TNpEeIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METanpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (hOpMHUPYETCs €CTECTBEHHOHAY4YHas
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 IKCIICPUMEHTAIbHBIC.

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

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPY’KaroUIed MPUPOAE U OBCEIHEBHOM KU3HU;

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

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUH COBPEMECHHBIX TEXHOJIOTHH,
HalpUMep, MPAKTUYECKOTO WCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB DSHEPTUHM HA OCHOBE
3aKOHAa  TMpeBpallleHuss U COXPaHEHUS  BCEX  H3BECTHBIX  BUJOB  DHEPIHH.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IMPCAMCTHBIX O6pa3OBaTeJIBHbIX PE3yJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIOLINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MpOSIBIICHHE UHTEPECa K UCTOPHU U COBPEMEHHOMY COCTOSHHIO POCCHICKOHN (pu3mueckont
HayKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTbh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUYUMBIX U ITHYECKUX
Ipo0JIeM, CBA3aHHBIX C NPAKTUYECKUM IPUMEHEHNUEM TOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOIO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCHPUATHE ICTETHUECKUX KauyecTB (PM3NYECKOM HayKH: e€ TrapMOHMYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

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

— pa3BUTHE Hay4YHOH J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENBCKOM AEATENbHOCTH;

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 TEIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

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

6) TpyaoBOro BOCIIUTAHUSA:

— aKTHBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3alu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIBHOW HaIPaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

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

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

— OpHEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM A pelleHMs 3ajad B o0jacTu
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 M3MEHAIOMMMCSH YCJIOBHSM CONMAJIBLHON M IPUPOIHOM CpeAbI:

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

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (HOpMyIHpOBATh HICH,
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 BBISBIISATH B3AUMOCBS3H NMPHUPO/IBI, 00IIECTBA M SKOHOMHUKH,
B TOM YHCJIE C UCIIONB30BaHUEM (PU3NUECKUX 3HAHUM;

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

METANPEAMETHBLIE PE3YJIbTATHBI

B pesynpraTe OCBOEGHMsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatomierocss Oyayr cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHBIE ICHCTBHSA, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBu:
® BBISIBJIATH M XapaKTEePHU30BaTh CYLECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIM MPU3HAK KIACCU(PHUKAILIMU, OCHOBAHUS il 0000LIECHHS U
CpaBHEHMS;
® BEISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PacCMaTpUBAEMBIX (hakTaX, JaHHBIX U
HaOJII0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;
® BEISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBA3M HpPU M3YyYEHHU (PU3MUECKUX SBJICHUH U
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYNH;
® CAaMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHou (u3ndeckoi 3amauu (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pELICHHs, BBIOOP Hamboiee NOAXOAAMIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBble ucciiegoBarebcKue 1elCTBUSA:
® [ICTI0JIb30BATh BONIPOCHI KaK UCCIIE0BATENILCKUI MHCTPYMEHT MO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY TUTAHY ONBIT, HECIOXKHBIN (PU3NIECKUi
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
® OIICHHWBATh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh MH(OPMALMIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSATEJILHO (OPMYIMPOBATh 000OIIEHNUS U BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;
® [I[POrHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BUTHE (U3UYECKUX IPOLECCOB, a TAKKe
BBIJIBUTATH TIPEATIONOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Padora ¢ undpopmanmeii:
® [IPUMEHSATh PA3MYHBIE METOJBI, MHCTPYMEHTHI M 3alpochl TpPH TOHUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YUETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HH(MOPMAIHMIO PA3TAIHBIX
BUOB U (POPM TIPEIICTABIICHHUS;
® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpeacTaBieHuss HHPOpMaLMHM U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMi, HHOMN
rpaduKoil 1 UX KOMOMHALIUAMHU.
KoMMyHUKaTHBHBbIE yHHMBepcaabHble y4eOHbIe qelicTBHA:



®B X0J¢ OOCYXIEHHs Yy4eOHOro MaTepHuaia, pe3yJbTaToB Ja0OpaTOpHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIIECTBY OOCYKIaeMOM TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaul U MOAepKaHue 01aroKenaTeIbHOCTH OOLCHNUS;

® COIIOCTABIATh CBOM CYXJIEHHS C CYXICHHAMH JPYTUX YYaCTHHUKOB JHAaJora,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO MO3ULINH;

® BEIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

eyONMYHO  TPEACTABIATH  PE3YJAbTAThl  BBIIOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHMUs, TIPOCKTA);

® IOHUMATh U MCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIMBHUyalbHOW pabOTHI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

®IPUHMMATh IIE€IH COBMECTHOW JEATEJbHOCTH, OPTaHW30BBIBaTh JEHCTBUS MO €&
JOCTHXKEHUIO: PaCcIpesiesIiTh POJIH, 00CYXKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTH MHEHHUSI HECKOJIBKHX JIFOJICH;

® BEITMIOJIHATH CBOIO 4YacTh Pa0OTHI, JOCTHrasi KadeCTBEHHOTO pe3yjibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMU KOMaHIbl;

® OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO
c(OpMyTHMPOBaHHBIM yYaCTHUKAMU B3aMMOJICHCTBUSL.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
® BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX U Y4EOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(bu3nyeCKUX 3HAHMIA;
® OPUEHTHUPOBATHCA B PA3IMYHBIX MOJAXOJAX MPUHATUS pElIeHUH (MHIUBUAYAIbHOE,
IPUHSITHE PELLICHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);
® CAMOCTOSITEJIBHO COCTaBIISITh QJITOPUTM pelIeHus (U3MYecKod 3ajadd WM TUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PELLEHU;
e [1eJ1aTh BHIOODP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.
CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:
® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJuIaraTh IUIaH €€ N3MEHEHNS;
© 00BSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3yIbTaTOB JIEATENbHOCTH, AaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;
® BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHMCIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;
® CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHH Ha HAY4YHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
®[[pU3HABATh CBOE MpaBO Ha OMMOKY NpHU pelmIeHHH (GU3NYECKUX 3agad WId B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MIPaBoO JPYToro.

NPEAMETHBIE PE3YJIbTATbBI
K xonny oOyuenust B 7 Kjacce MpeIMEeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:



® ICTIOJIb30BAaTh  TOHATHA: (U3MYECKHMEe W XUMHYECKHE SIBJICHHUSA, HAONIOJICHHE,
9KCHEPUMEHT, MOJIJb, TUIIOTE3a, CAUHUIBI (PU3UUECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razo00pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYEcKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pa3iuyath sABIECHUA (IUQQy3us, TENIOBOE NBUKEHUE YACTUL[ BEILECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TEJIaMU, KUAKOCTSMH M ra3aMu, aTMOC(hEpHOE JaBJIeHUE, IIJIaBAaHUE Tell, IPEBPAICHUS
MEXaHUYECKOM SHEpIrun) 10 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh IPOSIBIECHUE W3YYEHHBIX (DU3MYECKHUX SIBIICHHH B OKpYXarollleM MHUpE, B
TOM 4Mcie (pU3MUecKue SBICHHS B IPUPOJE: NMPUMEPhl ABMKEHMS C pPa3IMUHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CUIBI TPEHMS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEepeBOJUTHh NPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUH;

® ONMCHIBATh M3yYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJIa TSKECTH, BEC Tela, Cujla TPEHUs, JaBJICHUE
(TBEpmOTO TENA, JKUAKOCTH, Ta3a), BBHITAJKWBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(QULUUEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAJIbHAs 3HEPrusi), IpU ONUCAHUU HPABUIIBLHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYECHUS U €TUHULIbI
(bu3nYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHUE SBICHUS M MPOLECCHI, UCIIONIb3YS MpaBuiia
CJIO’KEHUS CWII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHWKH, 3aKOH
COXpPaHEHMs] MEXaHMYECKOW SHEpruH, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHHE;

© O0BSCHATH (PU3HUECKUE SIBIECHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUYECKUX SBICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

epemarh pacuy€THble 3aJaud B 1—2 JeHCTBUS, HCIONB3YysSd 3aKOHBI U (OPMYIIbI,
CBs3bIBaloIlMEe (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLIEHUBATh PEATUCTUYHOCTh MOIYYEeHHON (U3UUYECKON BETUUNHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (U3HYECKUX METOJIOB,
B OIMCAaHUU HCCJIENIOBAaHUS BBIJCNIATH IPOBEpsieMOE MpPEANOoIokKeHHe (TUMOTe3Y),



pasiInyaTth ¥ MHTEPIPETHUPOBATh NOJIYYEHHBIH pe3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OTIBITA, JIEaTh BBIBOAKI 110 €TO PE3YJIbTaTaM;

® [I[POBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUH WK (PU3MYECKHX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOMPATh YCTAaHOBKY W3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

 BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHMSA, BPEMEHHU, Macchl Teia, 00béMa, CUIbl U
TEMIIepaTypbl C HUCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB € Y4ETOM 3aJJaHHOM a0COIIOTHOM MOTrPEIHOCTH U3MEPEHUN;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DM3NYECKON BEIUYMHBI OT APYro ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIYTH PaBHOMEPHO JBHXKYIIETOCs
TeJIa OT BPEMEHU JIBIKCHHSI TE€Ja, CHJIbI TPEHUSI CKOJBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLIaIu
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BbITAJIKHBAIOILEH
CHIIbl 0T 00bEMa NOrpyKEHHOM YacTM TeJa M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJIy4YCHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

® [IPOBOJIUTh KOCBEHHBIC H3MEpeHHs (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUIKOCTH W TBEPIOTO Tela, CHJIA TPEHHS CKOJIBKCHUS, [aBICHUE BO3/yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAss Ha MOTPY)XEHHOE B IKHJIKOCTb TeJO,
KO3(pQULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NPEeasIoKECHHOMN
MHCTPYKIWU: TIPU BHIMOJHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEIMYHMHBI;

eCcoONMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore C  J1abOopaTOPHBIM
o0opynoBaHuEeM;

® yKa3pIBaTh MPHUHIMIEI JCHCTBUS MPHOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJBUKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepU30BaTh MPUHIHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpoi Ha MX OMMUCaHMs (B TOM YHUCIE: MOAIMMIHHUKH, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIMYECKAN MPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp),
UCTIONB3YSl 3HAHHUS O CBOWCTBAX (DPM3UYECKUX SIBICHUN M HEOOXOAUMBIE (PH3MUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOJIUTH MpUMEpPHl  (HAXOOUTh HH(POPMALMI0O O NpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMHA B TOBCEJIHEBHOW >KM3HM M oOecreueHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJIEHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKpYKarolleu cpee;

® OCYIIIECTBIIATE OTOOpP WMCTOYHUKOB HH(popManuu B IHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUM U MMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPast SBJISAETCS TPOTHBOPEUNBON
WJTH MOKET OBITh HEIOCTOBEPHOM;



® ICTIOJIb30BATh NP BBHIMOJHEHUHM Y4YeOHBIX 3alaHU HAY4YHO-TIONYJSIPHYIO JHUTEPATypy
(U3M4EeCKOro cojaep’KaHus, CIpPaBOYHbIE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPAaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaImu (pru3nyeckoro coaepkanusi, B TOM 4HCIe MyOInyHO AeaTh
KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IPaMOTHO HUCIOJb30BAaTh M3YyYCHHbIM MNOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;

e [IpY BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUM pacrpelesiaTh 00S3aHHOCTU B
IpyNIE B COOTBETCTBUM C ITOCTABJIIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHa
JeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATENBHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOACUCTBHE, YUUTHIBAs MHEHUE OKPY/KAIOIIUX.

K xoHuy oOyueHust B 8 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJEKYJ, TEIUIOBOE IBUKEHUE ATOMOB U
MOJIEKYJI, arperatHble COCTOSIHMS BEIIECTBA, KPHUCTALIMYECKHME M aMOp(dHBIC Tena,
HACBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHIA
JHEPrus, TEIUIOBOW JBUIATENb, dJIEMEHTAPHBIA NIEKTPUUECKUH 3apsill, JIEKTPUUIECKOE
1oJie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

epa3nuyaTh SBJICHUS (TEIUIOBOE pACHIMPEHHE U CKaThe, TeIvlonepeaaya, TEeIuIoBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCallus,
IUIABJICHUE, KpUcTalu3anuss  (OTBepieBaHueE), KHIIEHUE,  Terulonepenadya
(TErUIONpPOBOJHOCTb, KOHBEKIIMS, H3Jy4EHME), DJIEKTpU3alus Tel, B3aUMOICHCTBUE
3apsIioB, ACUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIMS) 10 ONHMCAHUIO HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

® pacro3HaBaTh NPOSIBIEHUE M3YUYEHHBIX (DU3NYECKHUX SIBICHUH B OKpYXarollleM MHUpE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPHUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WUHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE mosie 3emild, Jpel( MOIHCOB, pOJib MAarHUTHOTO MOJS JUIS KU3HM Ha
3emJie, OJSPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS, HCIONb3ysd (DU3MUEcKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIJIOTHI, YyHeiIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJE€lbHAas TEIUIOTa IUIABJICHUSA, YAEJIbHAas TEIUIOTa
napooOpa3oBaHus, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JNEeNCTBUS TEIJIOBOM MAalllMHBI, OTHOCHUTEJIbHAsI BIAXKHOCTh BO3/lyXa, 3JIEKTPUUECKUN
3apsf, CHja TOKAa, DIIEKTPUYECKOE HAINPSDKEHHE, CONPOTHUBIEHUE IPOBOJHUKA,
yJlelIbHOE CONPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOT0 TOKA), IpU
ONMUCAaHUM MPABUIBHO TPAKTOBATH (U3NUYECKUN CMBICI HCIONb3YyEeMbIX BEIUYHUH,
0003HaYeHHs] U €AUHULIBI (PU3UUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE



JaHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

® XapaKTepu30BaTh CBOWMCTBAa TeJ, (U3NYECKUE SBJICHHUS W TPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpPHH CTPOEHHUS BEIlEeCTBa,
IOPUHLIAIT CYNEPHO3UIMK ToJeld (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

® 00BSCHATH (DU3MYECKHE MTPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyaIHil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHOCIEICTBEHHbBIE CBS3H,
CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKHMX IIIaroB C OMOpoM Ha 1—2 H3y4EeHHBIX
CBOICcTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3agaud B 2—3 JEHCTBUS, HCIOJB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJayu
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMH JaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTH MPH MTOMOIIN (PU3NISCKUX METOJIOB,
UCIIONIB3YSl OINKCAaHUE UCCIEOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKEHHE,
OIICHUBATH MPABUILHOCTh TOPAJIKA MPOBEICHUS UCCIIEA0OBaHUs, J€JIaTh BHIBOIBI;

® [IPOBOJIUTH OIBITHI MO0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN MM (PU3NYECKUX CBOWCTB TEI
(KamwUISIpHBIC  SIBJICHHS, 3aBHCHMOCTH JIaBIICHHS BO3AyXa OT ero o00béMa,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUSI U HATPEBAHUS TIPU U3JTYyUYEHUU OT LIBETA
u3NMyyarouie (moriomaromieil) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTM U TIUIOMIATM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MAaTHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB, JEUCTBUS MArHUTHOTO TTOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMble TMPEINONIOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNBITA W
(bopMyITUPOBAThH BHIBOJIBI;

® BBLITIOJTHATh TPSIMBIE W3MEPEHUsI TEeMIIepaTypbl, OTHOCUTEIbHONW BJIAKHOCTH BO3yXa,
CUJIBl TOKA, HAIpPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYeCKUX BENWYHH, CPaBHHMBATh PE3YNbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOI
a0COMIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH HCCIEAOBAHNUE 3aBHCUMOCTH OJHOW (DU3WYECKOW BETUYMHBI OT APYroil ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIIEHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEI0BAHUE TOCIIEIOBATEIBHOTO U MapajuIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHITH U3MEPEHUS, CIEAys
MPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl TOJYYCHHONW 3aBUCHMOCTH B BUJIE
TabnuIl ¥ rpadMKOB, JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIICI0BAHMUS;

® IPOBOANTH KOCBEHHBIC H3MEPEHHUS (PU3MUECKUX BEIWYUH (yAENbHAs TEII0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):



IUIAHUPOBAaTh HU3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEAI0KEHHOW UHCTPYKIIUU, U BEIYUCIIATH 3HAUCHUE BEJIMUUHBI;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu paboTre ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM HAa MX ONUCaHMs (B TOM YHCJE: CUCTEMA OTOIUIEHUS JTOMOB, TMTPOMETD,
napoBas TypOMHa, aMIepMeTp, BOJBTMETP, CUYETYUK SJICKTPUUECKON HSHEpruu,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
IIEKTPUYECKUE MPENOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOJBUTrATENb ITOCTOSHHOIO
TOKa), WCIONB3YyS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHHA M HEOOXOAUMBIE
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOPaHHUsI, AJIEKTPOCKOII, PEOCTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BaTeNbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

®[IPUBOAMWTH MPHUMEPHl (HAXOOUTH HH(POpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM IS OOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKaroIlleH cpese;

® OCYIIECTBIIATH MOUCK MHPOpMAIMK (U3NIECKOro conepkanus B IHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAHUW M NMYTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;

® ICTIOJIH30BATh TP BBHIMOJHEHUH Y4YeOHBIX 3alaHU HAYYHO-TIONYJSIPHYIO JHTEPATYPY
(GU3MUECKOro Co/ep)KaHus, CIpPaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHMs WHGPOPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUs, 00001mas
MH(OPMALIMI0 U3 HECKOJIbKUX MCTOYHHKOB (PU3NYECKOTO COIEpXaHHs, B TOM YHCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeATEIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh U3YYECHHBIH MOHATHUMHBIA anmapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

®IIpU BBINOJHEHUU YYEOHBIX NPOEKTOB U HUCCIEAOBAaHMM (PU3MUECKUX MPOLECCOB
pacnpenenatb 0043aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  TPYIIBL, BHICTPAUBAThH
KOMMYHHKaTHUBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

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

oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® ICIIOJIB30BATh MOHATHUS: CHUCTEMA OTCUETA, MaTepUalbHas TOuYKa, TPAEKTOpHS,
OTHOCUTENIbHOCTh MEXaHMYECKOIo JABMKEeHUs, nedopManus (yrnpyras, miacTuueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M TEPErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEXaHUYeCKne KojiedaHUsi U  BOJIHBI, 3BYK, HHOpPa3ByK M  yJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U



JAJIbHO30PKOCTh, CIEKTPhl MCIyCKaHWs M MOINOIIeHus, aibda, Oera- M ramma-
U3JTy4EHUs], U30TOIIBI, SIACPHAs SHEPTETUKA,

epa3nyaTh SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JABHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MMaJeHUE TEJ, PABHOMEPHOE
JIBIKCHME 110 OKDPY)KHOCTH, B3aUMOJCKHCTBHE TeJl, PEAKTUBHOE JIBUXKCHHE,
KosieOaTenbHOE JBM)KEHUE (3aTyXalOLIUMEe W BBIHYXJEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTPaXCHUE 3BYKa, IMPSIMOJMHEHHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NIPEJIOMIICHHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIHEKTP M CIOKEHHE CIIEKTpPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl pPaJMOAKTUBHOCTb, BO3ZHUKHOBEHUE JIMHEHYATOrO CIEKTPa HU3JIydeHHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SIBJICHUN B OKpYKaloleMm mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUS B MPUPOJEC: MPUIUBBI U OTIUBBI, JBI)KEHUE TIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHE SBJICHUS B  TPHUPOJIE, OHOJOTHYECKOe JACWCTBHE  BHIUMOTO,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYYCHUW, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIydeHHE MPUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJlnOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4elloBeKa), PU 3TOM NEePEBOAUTH
NPaKTUYECKYIO 33Jady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

® OTIMCHIBATh M3yYCHHBIE CBOWMCTBA TEN W (PU3UYECKUE SIBICHHS, UCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUH,
YCKOpEHUE, MEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHs, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Tesa, UMIYJbC Tela, UMITYJbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAJIbHAS HEPTUs Teja, MOJAHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, OTCHIIMAIBHAS SHEPTHSI CKATOU NIPYKUHBI, KHHETHYECKas
SHEprus, MOJHas MeXaHWYecKas HHeprus, MepuoJl W 4YacToTa KojebaHuH, IMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb NPEIOMIICHUS
Cpelipl), MPH ONMMCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHH CMBICI HCHOIb3YEMBIX
BEJIMYMH, O0O3HAu€HUss M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

® XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKHE SIBICHUS U MPOLECCH, UCIONb3Yys 3aKOH
COXPAaHEHHs DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHIUI CYNEPHO3ULUU CHUII,
IIPUHIMUIT OTHOCHTEIBLHOCTH [ 'anuiies:, 3akoHbl HpI0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHs CBETA, 3aKOHBI COXPAHEHMS 3apsAI0OBOTO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU OTOM JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAXKEHUE;

© 00BSCHATH (PU3UYECKHE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIEe U B KOHTEKCTE CUTYyaluit
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH NPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 2—3 JOrMYeCKHX MIaroB C OMOpPOH Ha 2—3 H3Y4YEHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacu€THbIe 3a/lauMl (OMUPAOIIMECcs HA CUCTEMY M3 2—3 ypaBHEHUN), HUCIONb3Ys
3aKOHBI U (OPMYIIBI, CBsI3bIBalOLIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a



yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBUE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh NpoOJIEMbl, KOTOPhIE MOXHO PEIIUTH MPU MOMOIIH (U3NIECKUX METOJIOB,
UCMONb3Yysl OIMCAaHWE MCCIENOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA NPOBEICHUS HCCIEAOBAaHUS, IeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHHUH U OIBITOB,;

 [I[POBOJIUTH OIBITHI 110 HAOIIOCHUIO (PM3UUECKUX SBICHUN WIN (PU3UYECKHX CBOMCTB TeI
(u3ydyenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs PHEPIrUH, 3aBUCHMOCTD
nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUTUTY/AbI MAJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, DPa3JIOKEHHE OEJoro CBeTa B CHEKTP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB HU300paKeHHs MpeaMera B coOMparomiel JIMH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HA0Opa 000PyI0BaHMsI, ONUCHIBATH X0/ ONbITA U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIKI;

® [IPOBOJIUTH IPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OmpereNnss cpenHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEIHLHOTO MTPUO0Pa);

® [I[POBOJIUTh HCCIIIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH YIJla OTPa)KEHUS CBETa OT yIJja MaJeHus u
yIi1a MpeOMIICHHs OT yIJia MajJeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pE3ylbTaTaM
UCCIIE/I0BaHMS;

®[IPOBOJIUTh KOCBEHHbIE H3MEpEHUs (U3NYECKHX BEIMYMH (CpeiHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJIHKEHUS, MEXaHHUYecKas padora u
MOILIHOCTb, 4YacToTa M TMepHojA KojeOaHMH MaTeMaTHYeCKOro M IpPY>KUHHOTO
MasTHUKOB, ONTHYEeCKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpeHusi, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BETMYUHBI U
aHAJTM3UPOBaTh IOJIyYE€HHBIE pe3yJlbTaTbl C Y4YETOM 3aJaHHOM MOIPEIIHOCTH
U3MEPEHHUI;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH TNpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUCHHBIX (PU3UUECKUX MOJIEICH: MaTepHalibHas TOUKa,
abcomoTHO TBEPJOE TENo, TOYEUHBIH MCTOUYHUK CBeTa, Jy4, TOHKas JIMH3a,
TUTaHETapHasi MOJIENb aTOMa, HYKJIOHHASI MOJIENIb aTOMHOTO SIpa;

® XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha WX oOmNHMCcaHWs (B TOM 4YHCIE: CHHIOMETP, IATYHKHU TIOJOXKEHUS,
pacCTOSIHUS M YCKOPEHHS, paKeTa, 9X0JI0T, OUKH, TIEPUCKOII, poToanmapar, ONTHIECKHIE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKM H3YyYEHHBIX TEXHMUYECKHX YCTPOWCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajay, ONTUYECKUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUH B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

®[IPUBOAMTH IpUMEPbl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MHPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM I OOecredyeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

® OCYILIECTBIIATh TMOUCK uH(popMammu (U3NYECKOTO coiepkaHus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpeesIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICTI0JIb30BATh IPU BBHIMOJHEHUM Y4YEOHBIX 3a/laHUil Hay4YHO-TNONYJSPHYIO JHUTEPATypy
(U3NYECKOT0 COJEp)KaHUsS, CIPABOUYHbIE MaTepuaybl, pecypchl certu HHTepHer,
BJIAJETh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHbIE COOOLIEHUs Ha OCHOBE MH(OPMAIK U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOIO COAEp)KaHUS, MyOJIMYHO MPe/CTaBIIsATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKONW E€ATEIbHOCTH, TP 3TOM IPaMOTHO
MCIIOJIb30BaTh W3YYEHHbIN MOHATUHHBIA ammapar u3ydaemoro pasziena (uU3uKu u
COIIPOBOKJAaTh BBICTYIUIEHUE MpE3eHTaled ¢ y4éToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DopMbI
peaju3anuu
BOCIIMUTATEIbHOTO
NMOTEeHIuAJIA
pasaeia

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(poOBbHIE)
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nes 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa

bubmuoreka [JOK CnocoOCcTBOBATH B

11 0y - 2
ST HAYKa O TIPHPOZE https://m.edsoo.ru/7f416194 bopMupoBaHUH

bubnuorexa [JOK MHPOBO33PCHUS

1.2 Du3KIeCKne BEIHTHHEL 2 https://m.eds00.ru/7f416194 o0yuaromuxcesl,

J00BH K TIPUPOJE,
OepexHOMY
OTHOILEHHIO K
HEH, y4dar
paLMOHATIBHOMY

HCITOJIb30BaHUIO
bu6mmoreka [JOK

HPUPOIHBIX
https://m.edso0.ru/7f416194

13 EcTtecTBeHHOHay4YHBII METOJ1 TO3HAHUS 2

Oorarcrs,
ITOMOTAI0T
CIIOXKUTBCS
ONPEACIICHHON
cucTteme
LIEHHOCTEIA.

Hroro mo pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEJAEHHS O CTPOCHUH BelleCTBA



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

bu6mmoreka [JOK

2.1 C
TPOCHHE BEIECTBa https://m.edsoo.ru/7f416194
99 JBr>xeHue 1 B3aUMOJICHCTBUE YaCTHIL bubmuorexa [JOK
' BellleCTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBa bubmnorexa [IOK

https://m.edsoo0.ru/7f416194

CnocoOcTBOBaTh
hopMHUPOBAHHIO
MO03HABATEJIbHBIX
Ka4yecCTB:
oOyJaroruecs
ydarcs
¢uKcupoBartb
3aTpyaHEHUS B
cOOCTBEHHOM
NESITeNIbHOCTH,
BBISIBIISITD
MPUYUHBI STUX
3aTpyAHECHU;
OTIPE/ICIISATH 1IEITh
CBOEN
JaJbHEUIIeH
paboThl; BHIOMpPATH
BBIBO/I,
bopmynupoBaTh
CBOE MHEHUE U
MO3UIIHIO;
KOOPJMHUPOBATH
CpeIICTBA U
CHOCO0bI
JOCTHKCHUS
ITOCTaBJICHHOMN
(128
OCYIIECTBIISITh
MIOMCK
HE00X0IUMOM



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

uHpopmanuu;
ydarcst
CpaBHUBATh,
aHAJIM3UPOBATh,
JieNaTh pa3InyHbIe
MO3UIUH B
COTPY/AHUYECTBE.
Takxke
dbopmupoBathb
yMeHue 0e301macHo
TI0JIb30BATHCS C
000pyJI0BaHUEM U
puOOpOM.

Hroro no pasacity

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

3.1 MexaHndeckoe IBIKEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 WNueprus, macca, TUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.3 Cuia. Bune! cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

CrniocobcTBOBATH
(bopMHpOBaHHUIO
TI03HABATEIbHBIX
Ka4eCTB:
oOyyaroruecs
ydaTcst
duKcupoBatb
3aTpyIHCHUS B
COOCTBEHHOM
NesITebHOCTH;
BBISIBJIATH
MPUYHUHBI 3TUX
3aTpyAHECHU;



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

OTIPENIENIATH 1IEeITh
cBOEH
naJpHEenIen
paboThI; BHIOUPATh
BBIBO/I,
dbopmynupoBaTh
CBO€ MHEHHUE H
MO3HIINIO;
KOOPJMHHUPOBATH
CpeicTBa U
CHoco0bI
JOCTHOKEHUS
IIOCTaBJICHHOMN
1eIu;
OCYIIECTBIISTH
TIOHMCK

HE00X0 MO
UHpOpMaLNY;
yuarcs
CpaBHHBATb,
aHAIU3UPOBATH,
JIeNIaTh pa3InIHbIe
TIO3UIUH B
COTPY/HUYECTBE.
Takxe
dbopmupoBaTth
yMeHue 0e30MacHo
MOJIb30BATHCS C
o0opymoBaHuEM U
npudopoMm.




Uroro no pazneny

21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexka [JOK
' TeJaMU, JXKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 S
JlaBICHHE KHKOCTH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
4, A
3 TMOChEpHOE faBieHue 6 https://m.eds00.ru/7f416194
44 JlelicTBUE MUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK

B HUX TCJIO

https://m.edso0.ru/7f416194

CnocoOCcTBOBATH
bopMHUPOBAHHIO
MO03HABATEJIbHBIX
Ka4yeCTB:
oOyJaroruecs
ydarcst
¢uKcupoBartb
3aTpyaHEHUS B
coOCTBEHHOM
NeSITeNIbHOCTH,
BBISIBIISITD
MPUYUHBI dTUX
3aTpyAHCHUM;
OTIPE/ICIISATH 1IeITh
CBOEH
JajabHeNImen
paboThI; BEIOMPATH
BBIBO/I,
dbopmynupoBaTh
CBOC MHEHUE U
TIO3UIIHIO;
KOOPJIMHUPOBATH
CpeJICTBa U
CHOCOObI
TOCTUXKEHUS
ITOCTaBJICHHOMN
(125



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

OCYIIECTBIISITh
MOMCK
HE0OXO0AUMOMN
uHpopmanuu;
ydarcs
CpaBHHBATb,
AQHATU3UPOBATH,
JIeNIaTh Pa3IMYHbIC
MIO3UIUH B
COTPYJIHUYECTBE.
Taxxe
dbopMHUpOBATH
yMeHHe 6e30macHo
MI0JIb30BATHCS C
o0opyI0oBaHUEM U

npubdopom.
Hroro no pasneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus
51 PaGoTa 1 MOIIHOCTS 3 bu6mmoreka [IOK Cnocob6cTBOBATH
https://m.edso0.ru/7f416194 (bopMHpOBaHHUIO
bubmuoreka [JOK [I03HABATEJIbHBIX
5.2 IIpocTeie MexaHU3MBI 5
https://m.edso0.ru/7f416194 KauyeCTB:
oOyuatomuecs
y4artcs
UKCUPOBATh
5.3 MexaHu4uecKast SHEpTHs 4 bubmmorexa [JOK ¢ P

https://m.edsoo0.ru/7f416194

3aTpyJHEHUA B
COOCTBEHHOU
JIEATENHHOCTH;



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

BBISIBIISATh
IPUYMHBI 3TUX
3aTPYHCHUH;
OIIpEeNeNIATh 1IeIb
cBoeH
JanbHenen
paboThl; BHIOMpATH
BBIBOJI,
dopmynupoBaTh
CBO€ MHEHHUE U
HO3UILIHUIO;
KOOPJIMHUPOBATh
CpeAcTBa U
CIOCOObI
JOCTHKEHUS
IIOCTaBJICHHOU
1eIH;
OCYILECTBIATh
HIOUCK

HEo0Xo 1Mo
UHpOpMaILNH;
ydaTcst
CpaBHUBATh,
aHAITM3UPOBATh,
JeNaTh pa3InIHbIe
MO3HILIMHU B
COTPY/AHUYECTBE.
Takxe
dbopmupoBathb
yMeHHe 6e30macHO




TI0JTb30BATHCS C
obopynoBaHUEM U

puoopoOM.
Uroro no pazneny 12
[ToBTOpEeHME 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




8 KVIACC

KounyecTBO 4acoB DopMbI

peau3anuu
HaumeHoBaHue pa3iesioB M TeM JuexkTpoHHbIe (UU(poBbHIE)
Ne i/ BOCIIMTATEJIbHOI0
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl

MOTEeHIUAIA
pasnena

Pa3gea 1. TerioBble ABJICeHUSA

bubmuorexa [JOK CniocoOcTBOBaThH

11 C 7 7
TPOCHIE M CBOHCTRA BEMECTE https://m.edsoo.ru/7f4181ce (OpPMUPOBAHUIO

MMO3HABATEIHHBIX
Ka4eCTB:
oOyuJaromuecs
yaarcst
(buKcupoBaTh
3aTpyIHEHHUS B
COOCTBEHHOM
JesITeNbHOCTH;
BBISIBIISATH
bu6nmoreka [JOK

1.2 T 21 OPUYUHBI TUX
CILTOBBIC TPOTECeht https://m.edsoo.ru/7f4181ce P .
3aTpyAHCHHUH,

OTIPEJIENIATH 1IeITh
CBOEH
IaJbHEUIIeH
paboThI; BEIOUPATH
BBIBOJI,
dbopmynupoBaTh
CBOE MHEHHUE U
MIO3HIINIO;



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

KOOPJIMHUPOBATH
Cpe/cTBa U
CIIOCOOBI
TOCTYOKEHHUSI
IOCTABJIEHHOM
eI,
OCYIIIECTBISTh
MIOUCK

HE0OXO0 MO
nHpopManuu;
yuyarcs
CpaBHUBATD,
aHAJIM3UPOBATH,
JeNaTh Pa3InIHbIC
MO3HIINU B
COTPYIHUYECTBE.
Taxxe
¢dbopmupoBaTh
yMeH#e 0e30macHo
MIOJTb30BATHCS C
000pyIOBaHUEM H

npudopom.
Hroro no pasneny 28
Pazgen 2. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
91 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 bubnmoreka [JOK CriocoOCcTBOBATH
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce dbopmupoBanmo
29 o . . 20 bu6mmoreka [JOK IIO3HABATCIbHbBIX
: OCTOSTHHBIN AJICKTPUICCKUH TOK
P https://m.edsoo.ru/7f4181ce Ka4eCTB:



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

2.3 Mar»uTHEbIE SIBICHUS Enbmaorexa IOK
' https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHuTHasT MHIYKIIUS bubnmorexa LOK

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

oOyyaromuecs
y4aTcs
(buKCUpoBaTh
3aTpyIHEHHUS B
COOCTBEHHOU
TSI TeNILHOCTH,
BEISIBIISTH
MIPUYUHBI ATUX
3aTpyHECHU;
OIIPEIEIIATH 1IeITh
cBOEH
naJbHEUIIEN
paboTHI; BEIOUPATH
BBIBO/I,
dbopmynHupoBaTh
CBOC MHEHUE U
MTO3UITHIO;
KOOPJIUHUPOBAThH
CpeICTBa U
CHIO0COOBI
JOCTUKCHHUSI
MOCTaBJICHHOMN
(3135
OCYIIIECTBIISTh
TTOMCK
HE00XO0TUMOi
uH(pOpMaINH;
y4daTcst
CpaBHHBATb,
aHAJTN3UPOBATh,



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

JeaTh pa3IndyHbIe
HIO3UINH B
COTPYJIHUYECTBE.
Taxxe
¢dbopmupoBath
ymeHue 6e30macHo
MOJIb30BAThCS C
000pyIOBaHUEM H

pudopom.
Wroro mo pazneny 37
IToBTOpEeHME 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuexkTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOoTeHuaaa
pasnena

Pa3zgen 1. Mexannueckue siBJICHUSA

11

MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €T0
OIIMCaHUA

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

1.2

B3aumonaelictBue Tel

12

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

1.3

3aKOHbBI COXPAHEHHUS

10

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

CrocoOGcTBOBATH
(hopMUPOBAHHIO
MMO3HABATEIHHBIX
Ka4yecTB:
oOyuJaromuecs
ydaTcst
(buKcupoBaTh
3aTpyJHEHHS B
COOCTBEHHOM
JesITeNbHOCTH;
BEISIBIISTH
MPUYHHBI 3TUX
3aTpyIHEHMU;
OTIPEJIENIATH 1IeITh
CBOEH
IaJbHEUIIeH
paboThI; BEIOUPATH
BBIBO/I,
dbopmynupoBaTh
CBOC MHEHUE U
MIO3HIINIO;



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

KOOPIMHUPOBATH
CpeJIICTBA
CIIOCOOBI
JOCTHKCHHSI
MOCTaBJIECHHOM
e,
OCYIIIECTBISTh
MIOUCK

HE0OXO0 MO
nHpopManuu;
yuarcs
CpaBHHBATb,
aHAJIM3UPOBATh,
JIeNIaTh Pa3InIHbIC
MO3HIINU B
COTPYIHUYECTBE.
Taxxe
¢dbopmupoBaTh
yMeHue 0e30macHo
MIOJTb30BATHCS C
000pyIOBaHUEM H

npudopom.
Hroro no paszneny 30
Pazjnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 Mexannueckue Konebanus 7 Brbmotexa LIOK CrocobcTBOBATH
https://m.edsoo.ru/7f41a4a6 (bopMHPOBAHHUIO
bu6mmoreka [{JOK MMO3HABATEJIbHBIX
> Mexairieckie BOTHEL 3pyK ! https://m.edsoé.I ru/7f41a4a6 Ka4eCTB:



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

oOyyaromuecs
y4aTcs
(buKCUpoBaTh
3aTpyIHEHHUS B
COOCTBEHHOU
TSI TeNILHOCTH,
BEISIBIISTH
MIPUYUHBI ATUX
3aTpyHECHU;
OIIPEIEIIATH 1IeITh
cBOEH
naJbHEUIIEN
paboTHI; BEIOUPATH
BBIBO/I,
dbopmynHupoBaTh
CBOC MHEHUE U
MTO3UITHIO;
KOOPJIUHUPOBAThH
CpeICTBa U
CIIOCOOBI
JOCTUKCHHUSI
MOCTaBJICHHOMN
(3135
OCYIIIECTBIISTh
TTOMCK
HE00XO0TUMOi
uH(pOpMaINH;
y4daTcst
CpaBHHBATb,
aHAJTN3UPOBATh,




JeaTh pa3IndyHbIe
HIO3UINH B
COTPYJIHUYECTBE.
Taxxe
¢dbopmupoBath
ymeHue 6e30macHo
M0JIb30BaThCS C
000pyIOBaHUEM H
pudopom.

Uroro no pazneny 14

Pa3nes 3. DjieKTpoMarHuTHoeE MoJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

31 DNEeKTPOMarHuTHOE TOJIE U

QJICKTPOMAarHMuTHBIC BOJIHBI

bu6mmorekxa [IOK

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

CrniocoGcTBOBATH
(bopmMHpOBaHHUIO
[I03HABATEJIbHBIX
Ka4yecTB:
oOyuaroluecs
yuaTcst
¢ukcupoBarb
3aTpyJHEHUS B
COOCTBEHHOMU
NeSITENIbHOCTH;
BBISIBIISITh
MPUYUHBI 3TUX
3aTpyAHCHU;
OIIPEEIATH 1IEb
CBOEH
JanbHENIIeH
paboThI; BEIOMpATH



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

BBIBO/I,
dhopmyaupoBaTh
CBOE MHEHUE U
MO3UIHIO;
KOOPJIUHUPOBATH
CpeiAcTBa U
CIIOCOOBI
TOCTUKCHHUS
ITOCTaBJICHHOMN
e,
OCYILIECTBIISTh
MOKCK
Heo0X0InuMO
uH(popMaLuu;
yuarcs
CpaBHHBATb,
aHATN3UPOBATH,
JIeNaTh pa3InyHbIe
MO3UIUU B
COTPYJTHUYECTBE.
Taxxe
¢dbopMupoBaTth
yMeHue 0e301acHo
TIOJTb30BATHCS C
o0opyI0oBaHUEM U
puOOpOM.

Hroro no pazneny

Pa3gen 4. CBeToBbI€E ABJIEHUSA




4.3 Paznosxenune 6eoro cBera B CIIEKTP

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

Utoro no pazneny

Pasnea 5. KpanroBbie IBJIeHUA

51 Wcnyckanue u morionieHue cBeTta aToMOM bubnnorexa [IOK

' y m https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHyre aTOMHOIO sapa bubnnorexa [IOK

' p P https://m.edsoo.ru/7f41a4a6
53 SAnepHble peakuuu bubmmorexa [TOK

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

CriocoOCTBOBATH
(bopmHpOBaHHUIO
MO3HABATEIHHBIX
Ka4eCTB:
oOyuaroluecs
yuarcs
(buKCcupoBaTh
3aTpyJHEHHS B
CcOOCTBCHHOM
JCSTEIILHOCTH,
BEISIBIISTH
MPUYUHBI TUX
3aTpyHEHMU;
OTIpE/IETISATH 1IeIb
CBOEH
aJbHEeUIIeH
paloThI; BEIOUpATH
BBIBO/I,
¢dbopMynupoBaTh
CBOC MHEHUE U
MTO3UITHIO;
KOOPJIUHUPOBATH
CpeICTBa U
CHI0COOBI



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

JTOCTHKEHUS
ITOCTaBJIECHHOMN
1eIy;
OCYIIECTBIISTH
TIOUCK
HE00X0IUMOH
uH(pOpMaINH;
yudaTcst
CpaBHUBATD,
aHAIM3UPOBATh,
JeJaTh pa3InvHbIe
TO3UINH B
COTPYJIHUYECTBE.
Taxxke
¢dbopmupoBath
yMeHHe 0e3011acHO
TIOJTb30BATHCS C
000pyIOBaHUEM H
puOOpOM.

Uroro no pazneny 15

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

[Ipu peanuzanuu Paboueit mporpaMMbl BO3MOKHA HHTErpalusi OYHOT0 00y4eHHs ¢ 00yuYeHUEM C IPUMEHEHUEM TUCTaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTHUM, JIEKTPOHHBIM 00y4ueHueM. [Ipu opranuzannuu oOydeHus ¢ IpUMEHEHUEM IMCTAaHIIMOHHBIX 00pa30BaTeNbHbIX
TEXHOJIOTUH, IEKTPOHHOI0 00Y4YEHNUs UCIIOJIb3YIOTCS YKa3aHHbIE B JAHHOM pa3/ielie dJIeKTPOHHbIE (LIM(PpOoBbIE) 00pa30BaTEIIbHbIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Koaun4gecTBO YacoB
Tema ypoka
n/n Bcero

®dusnka — Hayka o npupoje. SBieHus npupoasbl 1
®u3nyecKue sBICHUs 1
du3nuecKue BEIUUUHbI U UX U3MEpPEHUE 1

4 VYpok-uccnenosanue "M3mepeHue reMieparypbl Ipy OMOILIH KUJKOCTHOIO TEPMOMETPA U 1aTUMKa 1
Temrneparypsl"”

) Mertoapl HaygHOTrO TIo3HaHUs. Onucanne GU3NIECKUX SBICHUH C TIOMOIIBIO MOJIEIEH 1

5 VYpoxk-uccienosanue "[IpoBepka runoTessl: AaabHOCTb MOJIETA IAPHKA, TYLIEHHOTO TOPU30HTAIBHO, TEM 1
0oJbIIIe, YeM OOJIbIIIe BRICOTA ITycKa"
Crpoenue BemecTBa. ONBITHL, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEILIECTBA 1
JIBMIKEHUE YaCTHI] BEIECTBA 1
VYpok-uccnenoBanue «OnbIThI 10 HAOTIOAEHHUIO TEMJIOBOIO PACIIUPEHUS Fa30B» 1

10 ArperatHble COCTOSIHUS BEILIECTBA 1

11 Oco0eHHocTH arperatHbiX cocTosiHUM BoJibl. O0001meH e 1o pa3aeny «IlepBoHayanbHbIE CBEIEHUS O CTPOCHUU 1
BELIECTBa»

12 Mexannueckoe JBHkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHUE 1

13 Ckopoctb. EnuHuiiel ckopoctu 1

14 Pacuer nyt u BpeMeHM IBH>KEHUS 1

15 Nueprusa. Macca — Mepa HHEPTHOCTH TN 1

16 [TnoTHOCTH BemiecTBa. Pacyer macchl 1 00beMa Tela 1Mo ero MIOTHOCTH 1

17 JlabopaTtopHas pabota «OmnpeaeneHne MmI0OTHOCTA TBEPOTO Teliay 1




18 Pemtenue 3amay o reme "IlinoTHOCTE BerecTna" 1
19 Cuna xak xapakTepucTuka B3aumosencTaus Tei. Cuna ynpyroctu. 3akoH ['yka 1
20 JIaboparopHas pabota «/3ydeHne 3aBUCUMOCTH pacTsHKeHUs (1ehopMaIiiu) MPYKHUHBI OT MPHUIOKEHHON 1
CHLTBI»
21 [[SIBnenue TsaroTenus. Cuia TsHKeCTH 1
v (%3 " n
22 CBsi3b MEX]1y CHIION TSKECTH U Maccoit Tena. Bec Ttena. Pemenue 3aga4 o teme "Cuna TsbkecTu 1
23 Cuna TsDKeCTH Ha IpYTHX IutaHeTax. Ou3nuecKue XapakTepUCTHKY IIaHeT 1
24 N3mepenue cuit. JluHamomeTp 1
25 Bec tena. HeBecomocTh 1
26 CroxeHue IByX CHJI, HAlIPABJICHHBIX 110 OJTHOW MpsAMOii. PaBHOAEHCTBYOMIAS CHJT 1
27 Pemenue 3anay no Teme "PaBHoaelicTBytommas cun' 1
28 Cuna tpenus u e€ Bupl. TpeHue B IpupoJe U TEXHUKE 1
29 JIaboparopHas pabota «/3ydeHrne 3aBUCUIMOCTH CHJIBI TPSHHUSI CKOJILKCHUS OT CHJIBI JIaBJICHUS U XapaKTepa 1
COIPHUKACAIOUINXCS TIOBEPXHOCTEH»
30 Pemenue 3aau Ha onpeziesieHHe PaBHOAEHCTBYIOLIEH CHIIBI 1
31 Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe nzodbpaxkenue cunmy, «Cuibly, «PaBHOAEHCTBYIOIIAS 1
CHID»
39 KonTtpomnsHast pabora o Temam: «MexaHU4eckoe IBIKEeHUEY, «Macca, IIIoTHOCTRY, «Bec Tenay, 1
«I"paduueckoe nzobpakenne cuin», «CHIIb
33 Hasnenne. CriocoObl yMEHBIIEHUS U YBEJINYCHUS JaBICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs Ta3a 0T 00bEMa, TeMIepaTyphl 1
35 [lepenaua maBieHust TBEPABIME TEIAMH, KUAKOCTSIMH U Ta3aMu. 3akoH [lackais 1
36 JlaBneHue B )KMIKOCTHU U ra3e, BbI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH 1
37 Pemienue 3aau o teme «JlaBiaeHue B )KUAKOCTH U rase. 3akoH [lackams» 1
38 Coobmarormmecs: CoCyIbl 1




39 IM'uapaBnuueckuii mpecc 1
40 Manomertpsl. I[lopiiHeBON )KUIKOCTHBIN HACOC 1
41 AtMocdepa 3emin ¥ IPUIMHBI €€ CYIIeCTBOBAHUS 1
42 Bec Bo3ayxa. ATmMocdepHoe naBieHre 1
43 N3mepenue atmocdeproro aasienus. Onsit Toppuuennu 1
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS OT BHICOTHI HAJl ypOBHEM MOPS 1
45 bapomerp-anepousa. ArMmochepHoe naBiIeHUE HA PAa3IMUYHBIX BBICOTaX 1
46 Pemenue 3amau mo reme " AtmocdepHoe napienue” 1
47 JleiicTBHE KUAKOCTU U Ta3a HAa MOTPYKEHHOE B HUX TEJIO. ApXHMEI0Ba CHUiia 1
48 JIaGoparophas padoTa «Omnpenenenne BhITATKUBAOICH CHITBI, ACHCTBYIONIEH HA TN, TIOTPYKEHHOE B 1
KHUJIKOCTb)»
49 JIaGoparophas paboTa o teme «lccnenoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa OTPY>KEHHOU B 1
KHUJIKOCTh YaCTH TEJIa»
50 [TnaBanue Ten 1
51 JIaboparopHas padota "KoHcTpyHnpoBaHHe apeoMeTpa Ui KOHCTPYUPOBAHKE JIOJKU U ONpeieNieHHe e 1
rpy30MoabEMHOCTH"
59 Pemenue 3agau no remam: «IlnaBanue cynos. Bo3ayxomnnaBanuey, «JlaBieHue TBEpAbIX TN, )KUAKOCTEN U 1
ra3oB»
53 Kontponbnas pabota mo teme «/{aBneHne TBepabIX TN, )KUIKOCTEH U Ta30B» 1
54 Mexanunueckas pabota 1
55 MomnrocTs. ETUHUIEI MOIHOCTH 1
56 Ypoxk-uccienopanue "Pacu€tr MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME I10 JIECTHHIIE" 1
57 IIpocteie Mexanu3Mebl. Peruar. PaBHOBecHe cuil Ha pbryare 1
58 Prruaru B Texuuke, ObITYy U nipupoje. Jlaboparopuas pabota «lccnenoBanue yCioBuil paBHOBECHS pbIvaray 1
59 Pemenue 3agad mo reme «Y ClIOBUSI paBHOBECHUS pblyara 1




Koaddumment nosesHoro nericteus mexanusma. Jlaboparopnas padora «3mepenue K111 HaknonHon

60 1
IJIOCKOCTH
61 Pemenue 3agau mo reme "Pabora, momuocts, KITJ[" 1
62 Mexanunueckas sHeprusi. Kunernueckas u moTeHIUaNbHAsS SHEPTUs 1
63 3aK0H COXpaHEHUs MEXaHUYECKON IHEPTUr 1
64 YPOK-3KCIIEPUMEHT 110 TeME "DKCIIEPUMEHTAIbHOE ONPEACICHUE U3MEHEHUS! KWHETUUECKON U MOTEHIIMAIIbHON 1
SHEPTUHU MPU CKATHIBAHUM TEJIa TI0 HAKJIOHHOM II0CKOCTH"
65 KonrtponsHas pabora o reme «PaboTa 1 MOITHOCTh. DHEPTHUS» 1
66 IToBTOpenue. Pabora ¢ Tekctamu 1o Teme "MexaHnueckoe JBHKeHHe" 1
67 [ToBropenue. Pabora ¢ Tekctamu 1o Teme "JlaBnenue TBEPABIX TE, )KUIKOCTEH U Ta30B" 1
68 [ToBropenue. Pabota ¢ Tekcramu o Teme "Pabora. MoutHocTs. DHeprus” 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

Ne KoauuecTBO 4acoB
Tema ypoka
n/n Bcero

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KMHETHYECKOM TEOPHH U MX ONBITHBIC TIOATBEPKICHHS 1
Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mogenu TBEPAOTO, KHUAKOIO U ra3000pa3HOro COCTOSHUH BelllecTBa 1

4 OObsicHeHrEe CBOMCTB TBEPOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE MOJIOKEHUHN 1
MOJICKYJISIPHO-KHHETUIECKOH TEOPHH

5 Kpucrannmuueckue u amopdHbIe TEIa 1

6 CMmaunBaHue U KalWUIIPHOCTh. [I0BEpXHOCTHOE HATSKEHUE 1

7 TemoBoe pacmupeHue u cxaTmue 1

8 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOT'O JABHKEHUS YaCTHULL 1

9 Buytpennss sneprusa. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEpruu 1

10 Bune! teronepenaun 1

11 VYpoxk-koupepennus "[IpakTruyeckoe HUCIOIb30BaHIE TETUIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB B LIENIAX 1
sHeprocOepexeHus"

12 KonnyecTBo TerioTsl. Y aenbHas TEMI0OEMKOCTb

13 YpaBHeHHe TeIIoBoro 6ananca. TemmooOMeH U TEIIOBOE PaBHOBECHE 1

14 JlabopaTtopHas pabota "VccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIUBAHUU XOJIOIHON U TOpsiueii 1
BOABI"

15 Pacuer xonmuecTBa TEIIOTHI, HEOOXOAMMOTO JUISl HAarpeBaHUs Tella U BBIIEISIEMOr0 UM IPU OXJIAXKICHUH 1

16 JIaGopartophas pabota "OmnpeneneHue yaeabHO| TeI0eMKOCTH BeecTna” 1

17 DHeprus TOIIMBA. Y IeibHasl TEMI0Ta CTOPaHUs 1

18 [InaBneHue u OTBepAEeBaHNE KPUCTALIMYECKUX Tell. Y JeNbHast TeIUI0Ta TUIaBICHUS 1




19 JlaGopaTopHas pabota "OnpeneneHre yaeabHON TEIIOTHI TUIaBJICHHS Jibaa" 1
20 [TapooOpazoBanue u koHaeHcanus. Vcnapenue
91 Kurnienue. Y nenbHas TemioTa napooOpa3oBaHus U KOHICHCAIINU. 3aBUCHMOCTD TEMIIEPATypPhbl KUIICHUS OT 1
aTMOC(EpPHOTO JTABICHHS
22 BnaxxnocTs Bozmyxa. JlabopaTopHas padora "OnpeneneHne OTHOCUTEIIBHON BIaXXHOCTH Bo3ayxa" 1
23 Pemenwue 3a1a4 Ha onpesieNieHne BIAKHOCTH BO3TyXa 1
24 [TpuHIMTIBL paOOTHI TEIIOBBIX JABHTaTeNeii. [lapoBas TypOuHa. [IBUraTess BHyTPEHHETO CrOPaHUs 1
25 KII/[ rerutoBoro asuratesns. TeIuIOBbIC IBUTATEIH U 3aIIUTa OKPYKAIOIIECH Cpelibl 1
26 3aKoH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MpOIeccax 1
97 [ToxroroBka K KOHTPOJILHOU paboTe 1o Teme "TersioBkie sBjIcHUs. MI3MEHEHNE arperaTHbIX COCTOSTHUMA 1
BeniecTa"
28 KontponbHas pabora o Teme "TermoBble siBiieHUs. VI3MeHeHHE arperaTHbIX COCTOSIHUMN BerecTa” 1
29 Dnextpu3anus Tel. J[Ba poja dJIEKTPHUSCKUX 3apsIOB 1
30 Ypok-uccienoBanue "IIEKTpU3AUS TSIl MHAYKIIUEH U PU COMPUKOCHOBEHUH" 1
31 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kyiona 1
39 Onexrpudeckoe moiie. HanpsokeHHOCTD AIIeKTPUYECKOro Moutst. [IpUHIN Cynepro3nuIiny AIeKTPHIECKUX 1
rosien
33 Hocutenu snexkrpuueckux 3apsnoB. DieMeHTapHbIN 3apsia. CTpoeHue atoma 1
34 [TpoBOAHMKY U TUANEKTPUKH. 3aKOH COXPaHEHUSI AIEKTPUUECKOTO 3apsiia 1
35 Pemenue 3a1a4 Ha NPUMEHEHUE CBOMCTB JJIEKTPUUYECKHUX 3aPSJI0B 1
36 DNEeKTPUYECKUH TOK, YCIIOBHS €r0 CYIIeCTBOBaHUA. MICTOUHUKH 2IIEKTPUIECKOTO TOKA 1
37 JIeicTBUSI 2IEKTPUUECKOTO TOKA 1
38 VYpoxk-uccienoanue "JleiicTBUE SIEKTPUIESCKOTO TOJIST HA TPOBOJIHUKHU U TUDJIEKTPUKH" 1
39 DIEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX U ra3ax 1
40 DneKkTpruyecKkas ienb U €€ COCTaBHbIE YaCTH 1




41 Cuna Toka. JlaboparopHas padota "V3mMepeHue u peryJmpoBaHue CUIbl TOKA" 1

42 Onexrpuueckoe HanpsbkeHue. BoastMerp. JlaboparopHas pabota "M3mMepeHue U peryimpoBaHue 1
HanpspkeHus"

43 ComnpoTuBieHne NPOBOAHUKA. Y IEIbHOE CONIPOTHBIIEHUE BELIECTBA 1

44 JIaGoparopHas paboTa "3aBUCUMOCTb 3IEKTPUUECKOr0 CONPOTUBIICHUS IPOBOAHUKA OT €r0 JUIHHBI, 1
IUTIOIIAM [TOTIEPEYHOr0 CEUeHMsI U MaTepuaia”

45 3aBUCUMOCTB CHJIbI TOKA OT HalpspKeHUs. 3akoH OMa Ji71s yyacTKa Lenu 1

46 JIaGoparophas pabota "VcciaenoBannue 3aBUCHIMOCTH CHITBI TOKA, WAYIIETO Yepe3 pe3ucTop, OT 1
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSIKEHUS Ha pe3ucTope”

47 [TocnenoBarenbHOE U NapaIelIbHOE COSAMHEHUS IPOBOJHUKOB 1

48 JIaGoparopHas pabota "lIpoBepka npaBuiia ClI0KEHUS HAIIPSDKEHUH IPU TOCIIE0BAaTEIbHOM COEMHEHUN 1
JBYX pe3UCTOpOB"

49 JlaboparopHast pabota "IIpoBepka mpaBuia s CHIIBI TOKA TIPH MapaJUIeIbHOM COSTMHEHUN PE3UCTOPOB" 1

50 Pemenue 3aa4 Ha npuMeHeHue 3akoHa OMa 11 pa3IM4HOro COEJUHEHUS IPOBOJHUKOB 1

51 PaboTa 1 MOITHOCTB 3neKTpruecKoro Toka. 3akoH /xoyns-Jlenna 1

52 JlabopaTopHas pabota "Onpenenenre padoThl 1 MOITHOCTH JIEKTPUUYECKOTO TOKa" 1

53 DJeKTpUYecKue ey U MOTPeOuTeNH 3JIeKTPUIecKoi sHeprun B 6b1Ty. KopoTkoe 3aMbikaHue 1

54 ITonroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe "DNeKTpHUUecKue 3apsabl. 3apsKeHHbIE Tela U UX 1
B3auMoAeiCcTBUS. [I0CTOAHHBIN 2IIEKTPUYECKUNA TOK"

55 KonTponbHas padota no Teme "DiaekTpuueckue 3apsabl. 3apsLKeHHbIE Tela U UX B3aUMOJACHCTBHUSL. 1
ITocTOSHHBIN MEKTPUYECKUI TOK"

56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICHCTBHE 1

57 VYpok-uccnenosanue "M3ydeHne nonaeil NOCTOSIHHBIX MarHUTOB" 1

58 MarauTtHoe noae. MarauTHoe 1moJjie 3eMJIM U ero 3HaUeHHe I )KU3HU Ha 3eMiie 1

59 OmneIT OpcTena. MarHuTHOE moJie 3JIeKTPUIECKOro Toka MarHuTHOE 1oJie KaTyIIKU ¢ TOKOM 1

60 [TpumeHeHHe 31eKTpOMarHuToB B TexHHKe. JlaboparopHas paboTa "M3ydyeHue AelCTBUS MAarHUTHOTO MOJIS 1




Ha MPOBOJIHUK C TOKOM"
61 DNEeKTPOABUTATENb TOCTOSHHOTO TOKa. Vcronb30Banme 31eKTpogBUraTesieil B TEXHUYECKHX YCTPOMCTBAX U 1
Ha TpaHcnopte. JlJaboparopras padota "KoHCTpynpoBaHue 1 U3ydeHHE pabOThI AIEKTPOABUTATENS"
62 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM MHAyKuu. [IpaBuio Jlenua 1
63 OnextporenepaTop. CriocoObl MOTYyYEHHS dIEKTPHUUECKON SHEPT UK. DIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX 1
HCTOYHUKAX SHEPTrUu
64 [TonroroBka K KOHTPOJIBHON paboTe MO TeMe "DINEKTPUUECKUE U MAarHUTHBIC SBICHUS" 1
65 KonTponbHas padota no Teme "IaeKTpUUeCKUe U MarHUTHBIE sIBJIeHUS" 1
66 [ToBTropenue. Pabora ¢ Tekctamu 1o Teme "TertoBbie siBiacHUS" 1
67 [ToBTOpenue. Pabora ¢ Texkctamu 1o teme "llocTosTHHBIN AyIeKTpUYECKHi TOK" 1
68 [ToBTropenue. PaboTa ¢ Tekcramu o Teme "MarHuTHbIE SBICHHS" 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




9 KJIACC

Ne KoandyecTBO 4acos
Tema ypoka
n/n Bcero
1 Mexanunyeckoe aBrKeHue. MarepualibHas TOUKa 1
2 Cucrema orcuera. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS 1
3 PaBHOMEpHOE NpsAMONIMHENHOE IBUKEHHE 1
4 HepaBHoMepHoe npsiMosnHeiiHoe aBrxeHne. CpeiHss 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsimosinHeitHOe paBHOYCKOPEHHOE JIBH)KEHUE. Y CKOpEHHE 1
6 CKOpOCTb IPSIMOJIMHEHHOTO paBHOYCKOPEHHOT0 JBMKeHUs. [ paduk ckopocTH 1
7 CBobonanoe nagenue tei. OnbITel [anumes 1
8 PaBHOMepHOE N1BHKEHUE 110 OKpYX)HOCTH. [lepuon u yacrora obpamienus. JIuneiHas u yrioBasi CKOpocTH 1
9 IIepBoiii 3akoH HeroTOHA. BekTop chiibl 1
10 Bropoii 3akoH Herotona. PaBHozelicTByromas cuiia 1
11 Tperuii 3akon Herotona. Cynepnosunus cui 1
12 Pemenue 3amau Ha npuMeHeHue 3ak0HOB HbproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
13 Pemenue 3anay no teme «Cumna ynpyroctu» 1
14 JIabopatopHas paboTa «OnpeneneHne KeCTKOCTH MPYKUHbBD) 1
15 Cuna tpenus 1
16 Pemenue 3anau no reme «Cuiia TpeHUs» 1
17 JIaGoparophas pabota "Onpenenenne ko3 HuIueHTa TpeHUs CKOJIbXKeHus" 1
18 Pemenne 3amad no teme "Cuita TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUA" 1
19 IlepBast kocMuyeckast CkopocTb. HeBecoMoCTh 1 neperpy3ku 1
20 [TonroToBka Kk KOHTPOJIBHOU paboTe 1o Teme "MexaHuueckoe ABHkeHue. Bzaumoneiicreue ten" 1
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Kontponbhas padota nmo Teme "Mexannueckoe aBmwkeHue. Bzanmopeiicteue ten"

1
22 Nmnynec Tena. Umnynbse cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. YTIPYTO€ U HEYIIPYTro€ B3auMOJIEHCTBHE 1
23 Pemenue 3amay mo reme "3aKkoH COXpaHEHUS UMITYJIbcA" 1
24 Ypok-koHpepeHnius "PeakTuBHOE IBHKEHUE B IPUPOJC M TEXHUKE" 1
25 Mexanunueckasi paboTa U MOITHOCTb 1
26 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH U CHIIBI TPCHHS 1
27 CBs13b 3Hepruu u padboThl. [loTeHIManbpHas YJHEPTUS 1
28 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU 1
29 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE 1
30 JlaboparopHast pabota «/3ydeHne 3akoHa COXPAHECHUS YHEPTHI 1
31 KonebartenbHOe IBUKEHUE U €0 XapaKTEPUCTUKU 1
32 3aryxaromue xKosnebanus. BoinyxaeHusie konebanus. Pesonanc 1
33 MatemaTtuueckuil U Npy>KMHHBIN MasSTHUKU 1
34 [IpeBparieHne sHeprun Npyu MEXaHUYECKUX KOJIEOAHUIX 1

exaHu4eckre BoJaHbl. CBONCTBA MEXaHWYECKUX BOJIH. IIpo/1osibHBIE U MTONIepeyHbIe BOJIHBI
35 M C IT 1
36 Ypok-koupepenius "MexaHndeckue BOJHBI B TBEpoM Tene. CelicMuueckue BOJTHBI" 1
37 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa 1
OMKOCTb 3BYKa U BBICOTA TOHA. AKYCTUYECKHI PE30HAHC
38 r A 1
39 VYpoxk-koHpepenuus "YinpTpa3Byk U HH(ppa3ByK B MIPUPOJIE U TEXHUKE" 1
OJITOTOBKA K KOHTPOJILHON paboTe 1o Teme "3aKoHBI COXpaHeHHs. MeXxaHn4ecKre KoJeOaHus U BOJTHBI

40 I1 0 "3 M 0 " 1
41 KonrponsHas pabota no teme "3akoHbl coxpaHeHus. MexaHnueckue kojaeOaHust U BOJHBI" 1
42 DIEKTPOMarHuTHOE IoJie. DIEKTPOMAarHUTHBIE BOJIHBI 1
43 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
44 VYpoxk-koHpepenuus "[llkana 3eKTPOMarHUTHBIX BOJIH. VICIIONb30BaHKE AIIEKTPOMArHUTHBIX BOJIH JUIS 1

COTOBOI1 cBA3K"




45 Pemenue 3a1a4 Ha onpe/esieHne YacTOThl U ITTMHBI AJIEKTPOMArHUTHOW BOJIHBI 1
46 DnekTpoMaruuTHas mpupoja ceeta. CKopocTh cBeTa. BoHOBEIE CBOICTBA CBETa
47 Pasnoxxenue 6enoro csera B cekTp. OnbiTel HpioToHa. CriojkeHne CeKTpaIbHbIX [BETOB. Jlucnepcus 1
cBeTa
48 Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: AHUCTIEpCUs, MHTephepeHns U qudpakims’"” 1
49 Omnsitel Pe3epdopaa u rutanerapHas Moieb aToMa 1
50 [Toctynatel bopa. Moaens aroma bopa 1
51 Hcnyckanue u norjoiieHne ceera atoMoM. KBanTel. JInHeuaThie CLIEKTPhI 1
52 VYpok-nipaktukym "HabitoieHne CieKTpOB UCITyCKaHUs" 1
53 PangmoaxTuBHOCTE U €€ BUIIBI 1
54 Ctpoenue aToMHOTO siipa. HykinoHHas Mozenb 1
55 PanuoaxTtuBHbIe peBpatienus. M3o0Tomnbl 1
56 Pemenue 3agau no treme: "PaguoakTuBHbBIC peBpalieHus" 1
57 [lepuon monypacnanga 1
58 VYpok-koHpepeHnnus "PaguoakTUBHbIE U3TYUEHUS B IPUPOJE, MEIUIIMHE, TEXHUKE" 1
59 SnepHbie peakiy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEIN 1
60 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU 1
61 Pemenue 3amau o reme "Snepueie peakiun' 1
62 Peakuuu cunTesa u nenenus saep. Mcrounnku sHepruu ConHIA U 3BE3]T 1
63 Ypok-koHpepenmus "AnepHas sHepreTHKa. J[eHcTBUS paquoaKTUBHBIX U3IYYCHUN HA KUBbBIE 1
opraHu3msl"
64 [ToaroroBka K KOHTPOILHOM paboTe MO TeMe "DIEKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOJTHBI. 1
KBanToBsie siBneHus"
65 KonTponbHas padota no Teme "I1eKTpOMarHuTHOE 1oJie. DJIeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE 1

aBiIeHU"




66 [ToBTOpenue, 0600mEeHNe TT0 TeMe «MexaHuKay 1

67 [ToBTrOpenue, 06o0mIeHNE 110 TeME «DITEKTPOIUHAMUKA

68 [ToBTOpenue, 0600meHNe 10 TeMe «KBaHTOBas U sijepHas GU3HKa» 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» dusuka, 7 xknacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocsemnienne»
» dusuka, 8 knacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemnieHne»
» dusuka, 9 xknacc/ [eppimkua A.B., O0mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

https://edsoo.ru/
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