[Ipunoxenue k CoaepxarenbHomy pazaerny OOII OO0

PABOYASA ITPOTPAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

Ui o0yJaromuxcs 7-9 kiaccon



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 0OILIero 0Opa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOIL
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka».
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmszanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO I[OCJIEI0BATEILHOCTh M3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO31aHUU paboyel MporpaMMBbl 110 y4eOHOMY MPEAMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3MuUEcKre 3aKOHBI JIEKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U (Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MpelocTaBiseT HauOojee siCHble OOpas3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHUS, TO €CTh CII0CO0a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHONM TpPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBACHATH SIBIICHUS,
® OIICHUWBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAayYHBIE JOKA3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenmuu npenojaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxk€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluxcsi K HAy4HOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccHoHAIBHOMI
NeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JalbHENIEMYy O0yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ecreunBaeTCs pelICHHEM CIISAYIOLINX 3a4a4:

e [IpUOOpETeHHE 3HAHUA O JUCKPETHOM CTPOEHUHU BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [IpUOOpeTeHHME YMEHUIl ONUChIBaTh U  OOBACHATH (PU3MUYECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEIICHHS IPOCTEHINNX pacu€THBIX 337a4 C HCIOJIb30BAHUEM
bu3nueckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHMH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE TPUEMOB PabOTHI ¢ WHQOpPMAIHMEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;

® 3HAKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NUECKOM HAYKH.

Ha n3yuenue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHus

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme 1o GpusMke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (U3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue HEHBI JeSHHS IIKAIbI U3MEPUTEIBHOTO MpHOopa.

N3mepenne pacCcTOsTHU.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.
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W3mepenune TemmepaTypbl TMpH TMOMOIIM JKUAKOCTHOTO TEpPMOMETpa M JaTdydKa
TEMIEPATypHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. B3zanMopelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH W  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBS3b MEXJy CBONCTBAMH BEMICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYJISIPHOTO MPUTSIKECHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUMU. B3auMmopeilcTBuMe Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBiieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAaIpPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. Ompenenenue cpemHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HaA TEJNO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOWICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJIKOCTH, OT 00BbEMa MOrpyKEHHON B JKUAKOCTh YACTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[IpumeHeHne nmpaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas dSHeprua. Kunetnueckas W mnoreHuuanbHas 53Heprus. llpeBpamienune
OJIHOTO BU/Ia MEXaHUUECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONW TEOpUH CTPOEHMs BemlecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKCHUMA
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMaunBaHME M KalWJUIApHBIE SIBIEHUA. TerioBoe
pacUIMpEHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHHUS YaCTHII.
Buyrpennsis sHeprus. CrnocoObl WM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIN A, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBieHue M OTBepJeBaHHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Teriora TuiaBieHus. [lapooOpa3zoBanue u KoHjaeHcanus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBiieHU CMauyMBaHUS U KalTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus raza npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHu# padoThl BHEITHUMU CUJIaAMHU.

W Nk WDNE

. CpaBHEeHUE TEMIOEMKOCTEHN pa3InYHbIX BEIIECTB.

[
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. HaGmonenne xumneHwus.

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHII MOJICKYJIIPHOTO MPUTSIKEHUS.
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OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl IO HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTENH U TBEPBIX TEJl.
4. OrmpeneneHue JaBieHUs BO3yxa B OaJUIOHE IIIpUIIa.
5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBICHHsS BO3/1yXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHue m3MeHEHUs BHYTPEHHEW SHEPrHM Tela B pe3yJbTaTe TeIulonepenadu H
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue npouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYyXa.
13. Onpenenenue yaenbHOW TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJAEHUCTBHS 3apsyKEHHBIX TEN OT BEIMYUHBI
3aps70B U PACCTOSTHUSI MEKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIE€MEHTapHbIM 3jiekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruuTHoe mnose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTUIeCKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.

LNk WM R

[
= O

=
w N

. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3auMopeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3AeJIeHUs MOJIOCOB MAarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. IJIEKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlPaBJIEHUS WHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIEeKTporeHepaTop NOCTOSHHOTO TOKa.

N N
o b



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO M10JI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSIKEHUS HAa PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA P NapaieIbHOM COETMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

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

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHNN.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHne AeCTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KII/] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBrmkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHoyckopeHHOE TipsiMoNinHeliHOe BkeHne. CBoOoaHoe manenne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon Herorona. ITpuniun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBXKEHHS, Cuila TPEHUs
MIOKOSI, IPYTHE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

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

Hemoncmpayuu.

1. HalGmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JAJIbHEHIIEr0 PaBHOMEPHOIO JBHKECHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cId MpPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUs CKOJIBKEHHsS OT CUJIbl HOPMAJIBHOIO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpU TOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

W3ydeHue 3aKOHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexanuveckue Kosie0aHUsI M BOJIHBI.
Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acTOTa,
aMITyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxnennble koneOanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue xosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTu4eckuil pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.

2. OmpexaeneHue 4acTOTHI U MEpHOJa KoJeOaHU MPY>KMHHOTO MasiTHUKA.

3. HccnenmoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPY>KUHHOTO MAasSTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpHOJa KOJ€OaHWM MPYKHHHOTO
MasTHHKA OT MAacCChl TPy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VCIIOB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHeEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [lolHOe BHYTpeHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. biim30opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

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

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH yTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjla MaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEeMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOIO pacCTOSHUS U ONITHYECKOH CHIIBI COOMpAIOLIEH INH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIONEHUM Yepe3 I[BETOBBIE
(UIBTPBIL.

Pasznen 12. KBanToBble sIBJIEHUA.

OmnswiTel Pe3epdopaa u mnanetapHas mojenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWE aTOMHOTO sipa.
Hyknonnass mopens aromHoro sapa. W3orombel. PammoakTtuBHble mnpeBpameHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHBIX siaep. CBsi3b Macchl M SHepruu. Peakiuum cuHTe3a W aeneHus sjaep. VcTodHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOmro/eHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEH [UIS  CHUCTEeMaTHU3aluu |
0000111eHUSsT TPEAMETHOTO COJICPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUU
BCEro Kypca (pU3MKH, a TakKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 10
busuke U1t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (POpPMUPYETCs E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATH (PUINUYCCKUE SBIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4yu, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00yYaroLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBICHATH (DM3HUSCKUE SIBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEe BaXKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTHYCCKOTO WCIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHMsI HAlpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKIIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPUATHE ACTETHUECKUX KayecTB (PU3NYECKOH Hayku: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIIEH COCTABIIAIOIICH KYJIbTYpHI,

- pa3BUTHE HAY4YHOI JII0O03HATENLHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) hpopmupoBaHus KyJbTYPbl 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOTyYHs:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWyl O€30IacHOr0 IOBEACHMS Ha TpaHCIOpTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHME CBOETr0 IpaBa Ha OIIMOKY U TaKOro
e IpaBa y Apyroro 4enoBeka;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTHBHOE YYacTHE B PELICHWU MPAKTUYECKUX 33/1a4 (B paMKaxX CeMbH, 00pa3oBaTelbHOM
OpraHu3aly, TOpojaa, Kpas) TEXHOJIOTMYECKOH M  COLMalIbHOM  HAmpaBJIEHHOCTH,
TpeOYIOUIMX B TOM YHUCIIe U (PU3NYECKUX 3HAHUA;

- UHTEpeC K NMPAKTUYECKOMY H3yU4eHUIO0 Ipodeccui, CBI3aHHBIX C PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

- OpHMEHTalMsi Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJady B OO0JIacTH
OKpY>Karolien cpefbl, MIAaHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXHBIX IMOCIEICTBHUM
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMe II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIeM U MyTel WX perieHus;

8) ananTanuu K U3MeHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YepPE3 MPAKTUUYECKYIO 1E€ATEIbHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAaHWPOBAHME CBOETO PA3BUTHS B MPHUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_IGCTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX HCﬁCTBHﬁ C y‘léTOM BJIMAAHUA Ha OKPYXAOIMIYIO CPCAy, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHBEpCaJbHble YyueOHbIE JCHCTBHUS, KOMMYHUKATHBHbBIC
YHHUBEpCaIbHbIEC yUeOHbIE NEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBAeMbIX (haKTax, NaHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UUECKUX SBJICHUH U
IIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJB30BAaHUEM JIEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod pemieHus ydeOHOW (¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BBHIOOpP Hambosee MOAXOIALIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh IO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIAaHY  OIBIT, HECIOXHBIN
bu3NYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3UIECKOTO SIBIICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yJabTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTaJbHEHIIIee pa3BUTHE (HU3UUECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTHh Pa3jIMYHble METO/bl, MHCTPYMEHTBl M 3allpoChl MpPHU IOHMCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nuecKon 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TNpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC HA PEIICHUE 3a/1a4H U MOIep>KaHue OJIar0XKelIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBINOJIHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMAaTh M HCIIOJIb30BaTh MPEHMYINECTBA KOMAaHIHONH W WHAWBUAYAIbHOW pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIemsl,

NPUHUMATh 1EJIA COBMECTHOM JICATEIIBHOCTH, OPraHW30BBIBATh JCHCTBHS IO €6
JTOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C IPYTHMHU WICHAMU KOMaH/IbI,
OIICHWBATh KA4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX /sl PELICHUs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS PpeHIeHuN (MHIUBUAYaAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WM IJIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEAOCTHIKEHMSI) pe3yJIbTaTOB JESTeNbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYalluH, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TEeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpH pelmeHHH (U3NYECKUX 3a1ad WIH B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOTO.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh TOHATHS: (U3MUYECKME ¢ XUMHYECKHE SIBIICHHS, HaOII0JCHHUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJUHEIHOE),  TpaeKTopus,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddys3us, TEI0BOE BUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUsS, B3aUMOJIECHCTBUE TEJ, PaBHOBECUE
TBEPABIX TN C 3aKPEIIEHHOW OChIO BpalleHMs, Nepefada AaBleHUs TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, MpeBpalleHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOe SBICHNUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM Yucie (pU3UYECKHE SIBJICHUS B MPHUPOAC: MPUMEPHI JBWKCHUS C PA3IAYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEeXHHUKE, BJIMSHHUE aTMOC(EPHOTO HaBJICHHS Ha YKUBOM OpraHu3M, IJIaBaHUE PbIO,
pplUaru B TEJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSKECTH, BEC Tella, CUjla TPEHUs, [aBIICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEeXaHW4eckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULUUEHT TMOJE3HOro JEeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIIbHASI DHEPTHsi), MPH OMMCAHUH TPABHIHHO
TPAKTOBATh (PU3NYECKUIT CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTh (POPMYINbBI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaduKy H3yYEHHBIX 3aBUCHMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYecKue SBICHHUS M MPOIECCHl, HCIONb3Ys
MpaBHJia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUIIO paBHOBECHsS pblyara (OJI0Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUINHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCKUX I1aroB ¢ Omopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1-2 JCHCTBUA, HCHOJIB3YySd 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATH (U3NYECKUE BEIWYMHBI B (OPMYJIBI U
MPOBOANTH PacuéThl, HAXOIUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OI[CHUBATh PEATMCTUYHOCTh MOyYeHHOU (PU3NUECKO BETHUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, IIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ ONbITa U (JOPMYJIUPOBATH BHIBOJIBI,
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEITMUYMHBI OT JIPYTOil C
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHUS OT IUIOLIaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIEIOBaHMS;

INPOBOJUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO31YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYys HPEIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

yKa3plBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, phluar, MOJBMKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OmHCaHWs (B TOM 4HCIE: MOAIMIUIHUKUA, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPaKTHUYECKOTIO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM M OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(DOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH BBITIONHEHUH YUCOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJIHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;

Co3/aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HIECKOTO COJEPIKaHMSA, B TOM YHUCIIE IMyOJIMYHO JIeJIaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapaT Kypca (pu3HKH,
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenesTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NENCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA SJIEKTPUUECKHUI 3apsl, dJIEKTPHIECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayuBaHHE, KaNWUIAPHBIE SBJICHUS, HCHApPEHUE, KOHJAECHCAIus,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS Ha MPOBOJHHMK C TOKOM, 3JI€KTPOMATHUTHAS
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NUIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUHN B OKPYXKAIOIEM MHUPE, B
TOM 4HciIe (u3NUecKue SBICHUS B TMPUPOJC: TOBEPXHOCTHOE HATSDKCHHE U
KalWUISpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOoJI0COB, pOJib MAarHUTHOTO MOJS JJS KU3HH Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

ONKCHIBATh U3yUYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SABJICHUS, UCIIONB3Ys (hU3HUECKUe
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TeEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTb BO3YyXa, AJIEKTPUYECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMNPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



OTNHMCAHUU TPABUILHO TPAKTOBATh (PU3WUYECKHIA CMBICT HCIIOIb3YEMbIX BEIHYHH,
0003HaYCHHS M €AMHUIIBI (DU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (DPM3MUECKUX BEIIMYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOIb3YS
OCHOBHBIC MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHHS BEILECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEeHUs
SHEPIWH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3aIlMCHIBATH €T0
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTUPOBAHHOTO XapakTtepa: BBISIBJIATH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKHUX IIIaroB C
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DN3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 33/Ja4yu
3aKUChIBaTh KPATKOE YCJIIOBHE, BBISBIATH HEJOCTATOK JIAHHBIX JUISI PELICHUS 3aauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOIUMBIE JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MPU MOMOIU (PU3NIECKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAaHWE  HUCCJEJOBAaHMS,  BBUICIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEIECHUS HCCIEIOBaHUS,
JIenaTh BBIBOJIBI,

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIIpHBIE SIBJICHUS, 3aBUCUMOCTBH JIaBJICHHMsI BO3JAyXa OT ero o00béma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3TyUYEHUU OT LIBETA
u3Ny4aronie (Morjaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsA0B, B3aMMOJICUCTBUE TMOCTOSHHBIX MarHHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyNIHpOBaTh MPOBEPSEMBbIC MPEIINONIOKEHUS, COOUpPATh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(bopMyIUPOBaThH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BEIWYMH, CPAaBHHUBATh PE3YNIbTAaThl H3MEPEHUN C Y4E€TOM 3aTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHHUKA OT
€ro JUIMHBI, TJIOMIAAN TONEPEYHOTO CEYEHUS M YACIbHOTO CONMPOTUBIICHUS BELIESCTBA
MPOBOJHMKA, CUJIBI TOKA, UAYIIETO YEPE3 MPOBOAHUK, OT HAIIPSKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
TUTAHUPOBATh MCCIIEOBAHNE, COOMPATh YCTAHOBKY U BBIMONHSATH M3MEPEHUs, CIEHYs



IPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpMETpP, BOJBTMETP, CUYETUYMK DIIEKTPHUYECKON
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYeCKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNel ¢ MOCIEOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [pUBOAMUTH NpHUMEpHl (HAXOAUTh HH(GOPMALKIO O TMpPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsI OOecreueHus
0e30MacHOCTH NpU OOpalieHMH ¢ OpuOoOpaMu M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpere;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HMHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH NPU BBHITOJHEHUH yYeOHBIX 33/JaHUIl HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust WHGOpPMAIMH U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHSATHHMHBIA ammapat
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIECHOBAHHNA (U3NIECKUX IPOIECCOB
pacripenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMU 3aladyaMH,
CJIIEUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHuss B 9 Kjacce mpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U NEPErpy3KH, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKHe KojliedaHWsi W  BOJHBI, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TMOTJIOIIEHUs, anbda, Oera- u Tramma-
U3JTy4EHUS], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJICHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE NIBIDKEHHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OINKCAHUIO HUX XApPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUC;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKpY’KarolieM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, ILIYHAMM, 1XO, LBETa Tell,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOjAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
NEeCTBUE PalMOaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4YeJOBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTKCBIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUU,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHsI, BEC Tesa, UMIYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHLUATIbHAS SHEPIHsl Teja, MOAHITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCcKast
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTelb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHI CMBICT HCHOJIb3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIB3YS 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonsl Hpl0TOHA, 3aKOH COXpaHEeHUs HUMITYJIbCa,
3aKOHBl OTPaK€HUS U TMPEIOMIIEHUS CBETa, 3aKOHBI COXPAaHEHHUs 3apsAIOBOrO U
MaccoBOI'O UHMCEJI TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLMe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/aud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WU
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETl W  OICHMBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONB3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
HPENONI0KEeHNE, OLICHWBAaTh IMPABWIBHOCTh INOpPSJIKA IPOBEACHUS HCCIEI0BaHMS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MAacchl Ipy3a U )KECTKOCTU HPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/bl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIoOKeHHE OEJIor0 CBETa B CHEKTpP, W3YyYEHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJII0JIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIYUYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3Hau€HUE H3MepsieMON BeNUUYMHBl ((OKYCHOE pacCTOsIHHME COOUparouie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
NpSIMBIX HM3MEPEHHH (3aBUCUMOCTh ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUsS CBETa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl IOJYYEHHOH 3aBUCHUMOCTHU
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO MaJleHHs,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIMM, BBIYMCIATh 3HAaUEHHUE BEJIUYMHBI U
aHAJU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
U3MEpPEHU;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (PoToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICcTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJI30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3a7a4, ONTHYECKHE CXEMBbI ISl TIOCTPOSHUSI M300paKEHHUI B TIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIIOBEJICHUS B
OKpYKarolleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYY€HHOH UWH(GOpMAallMM Ha OCHOBE HMEIOIIUXCS 3HAHUW H
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAyIHO-TIOMYJISIPHYIO JIUTEpPaATypy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBanus MH)OpManuu u3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIIEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIJIM UCCIEI0BATEIBCKOW AESTENbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aeMoro paszziena (U3HKd U
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUHu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
Kourposbubie IIpakTHyeckue
n/n NpOrpamMmbl Bcero
padoTshI padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa o0 MPUPOe 2
1.2 Dusnyeckue BETUINHEI 2 1
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1
Hroro mo pazueny 6
Pa3znea 2. [lepBoHavaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BeniecTBa 1
29 JIBMO>KEHUE U B3aMMOJICHCTBHE YaCTHI] 9 1
' BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Htoro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 ‘ MexaHHUUEeCKOE OBIKEHUE
3.2 ‘ WNuepuus, Macca, IIIOTHOCTh
3.3 ‘ Cuta. Bunsr cun 14 1 2
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 ‘ HaBnenue. Ilepenaua gaBiaeHust TBEpAbIMU 3




TCI1aMU, X KUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBlIeHHE
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3
' B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 ‘ PabGora 1 MomHOCTH 3 1
52 [IpocThie MeXaHU3MBI 1
5.3 MexaHuueckasi SHeprus 1
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrpouabnsie IIpakTnyeckue
IpOorpaMmal Bceero
padoTshI padoThI
Pa3gen 1. TensioBbIe IBJICHUS
11 CrtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TenuioBbIe MpoLEcCH 21 1 )
Htoro no pazneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
91 DJeKTpUIecKre 3apsabl. 3apsHKCHHBIC Tea 7 1
' U UX B3aUMOJielicTBUE
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 1 7
2.3 MarHuTHbIE SIBICHUS 1 1.5
2.4 DNEeKTpOMarHuTHAs MHIYKIINS
Hroro no paszneny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrpouabnsie IIpakTnyeckue
MPOrpamMMmbl Bcero
padoTshI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnudeckoe JBHKEHUE U CIIOCOOBI ero
11 10 1
OMHCAHUS
1.2 B3aumopeiictBue ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
2.1 Mexannueckue Kojie0aHus
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOe 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 )
' AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 3
Wroro no pazneny 15




Pa3zgea S. KBanToBbIe siBJIeHUS

5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 1
5.2 CtpoeHune aTOMHOTO spa 1
5.3 SnepHbie peakiuu 1

Wroro no pazueny 17

Pa3nen 6. [loBTOpuTEIbHO-00001IAK0IIUIT MOYIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 5

' Kypca ¢u3uku 3a 7-9 knace

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne Jara
/i Tema ypoka Beero Kourposbnbie IIpakTHyeckue o —
padoTshI padoThI
1 ®usnka — Hayka o npupoje. SBieHus 1
npupoabl. duznueckue ABICHUS
5 MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, 1
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATypbl IPU OMOLIH KUIKOCTHOT'O 1 1
TEPMOMETPA U JaTYUKA TeMIEepaTyphl"”
Kak ¢u3uka u npyrue ecrecTBeHHbIC HAyKH
5 M3Y4aroT npupoxay. EcrecTBeHHOHAaY4HbIN 1
MeToA no3Hanus. Onucanue Gpuanyeckux
SIBJIEHUU C IIOMOIILIO MOJIeei
VYpok-uccnenosanue "lIpoBepka runoTessl:
5 JAJIBHOCTB MOJIETA IAPUKA, ITyHIEHHOTO 1 1
TOPU30HTANIBHO, TEM OoJIblIe, YeM OoJble
BBICOTA ITycKa"
Crpoenue BemectBa. ONBITHI,
7 JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE 1
BElIECTBA
8 JIBU>KeHME YacTHUIl BElIecTBa 1
9 VYpok-nuccnenoBanue «ONbITH IO 1 1

HaOJII0CHUIO TEMJIOBOTO PaCIIUPEHUS




ra3oB»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsi3p MeX1y CBOWCTBaMU BEIIECTB B

1 Pa3HbIX arperaTHbIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

12 Mexanunyeckoe aBrKkeHue. PaBHoMepHOE U
HEpPaBHOMEPHOE JIBIKEHUE

13 Ckopoctb. Enunuiiel ckopoctu

14 Pacyer myTu 1 BpeMeHH BUKEHUS
WNuepuusa. 3akon unepuun. Bzanmoseincreue

15 TeJl KaK IPUYMHA U3MEHEHUSI CKOPOCTH
JIBUKCHHUSI TEJ

16 [TnotHOCTH BemecTBa. PacueT Macchl u
o0beMa Teja 1Mo ero MIOTHOCTH

17 Jlaboparopnas pabota «Onpenenenue
TJIOTHOCTHU TBEPIOTO TENa

18 Pemenue 3amau mo teme "IlnoTHOCTH
BemecTna"

19 Cuna Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue

20 3aBHCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MPUIIOKEHHOHN CHITBI»

21 SABnenue Tarorenus. Cuna TsHKECTU

99 CBs13b MEXTy CHIION TSKECTH ¥ MAcCOM Tena.

Bec tena. Pemrenne 3agag mo reme "Cuina




THKECTA"

Cua TsDKeCTH Ha APYTrux IJ1aHETax.

23 dusnyuecKkre XapakTepUCTUKH TUIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJI, HallpaBJICHHBIX O
OJIHOM mpsiMoi. PaBHOAEHCTBYIOIIAS CHJT

97 Pemenue 3agau no reme
"PaBHonelicTByrOMmas cuit”

08 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoOE U TEXHUKE
Jlaboparopnas pabota «3yuenue

29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBLKEHUS OT
CHWJIBI JaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemrenue 3apau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['papuueckoe uzobOpaxenue cumn», «Cuiby»,
«PaBHOZEWCTBYIOILIAS CUID»

KonTponbhas padota no remam:

39 «MexaHunueckoe qBUKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue cmn, «CUIbDy

33 JaBnenune. CriocoObl yMEHbILIEHUS U
YBEITUYCHUS JaBICHUS

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a

oT 00bEMa, TeMIepaTypsl




IIepenava naBieHus TBEPABIMU TEIAMU,

35
XKUIKOCTSAMHU U razaMu. 3akoH [lackains

36 JlaBneHue B )KMIKOCTHU U ra3e, BEI3BaHHOE
JeMCTBUEM CHIIBI TSDKECTH

37 Pewenue 3anau no reme «/laBnenue B
XKUJKOCTH U rasze. 3akoH [lackams»

38 Coobmarommumecs: Cocysl

39 I'uapaBnmueckuii npecc

40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner

41 CYLIECTBOBAHMSI BO3YILIHON 000JI0UKH
3emin. 3aBUCUMOCTB aTMOC(hepHOTO
JaBJICHUS OT BBICOTHI HAJl ypOBHEM MOPS

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne

43 N3mepenue armochepHoro nasiaenus. OnbIT
Toppuuennu

44 3aBUCUMOCTb aTMOC(HEPHOTO TaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPs

45 Bbapomerp-anepoun. AtmochepHoe gaBieHne
Ha pa3IMYHBIX BBICOTAX

46 Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"

47 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TeNo. ApXHMe/I0Ba Cuiia

48 Jlaboparopnast pabota «Ornpezaenenne

BBITAJIKUBAIOILEH CHJIBI, IEHCTBYIOIIEN HA




TCJIO, IIOTPYKCHHOC B JKUAKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tella B

49 BOJIC OT 00BbEMA MOTPYKEHHOU B KUIAKOCTh 1
JacTH Tea

50 [1naBanue ten
JlaGopatopnas padora "KoHcTpyupoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U 1
orpeesieHue e€ rpy30mnoabEMHOCTH"
Pemenwue 3amay mo temam: «I[lnaBanue

52 cynoB. BoznyxornaBanuey, «JlaBieHue
TBEPABIX T, KUIAKOCTEH U Ta30B)»
KonTponbhas padota no teme «/laBnenue
TBEPABIX TN, KUIAKOCTCH U

53 ra3oB»/Bcepoccuiickast mpoBepouyHast pabora
MIPY MPOBEJICHUH C HCIIOJIb30BAHHEM
KOMITBIOTEpA

54 Mexanunyeckas pabota

55 MomHocTs. EquHuIibl MOIIHOCTH

56 Ypok-uccnenoBanue "Pacy€T MOIHOCTH, 1
pa3BuUBaeMoOM pH Mo IbEME TI0 JiecTHHUIIE"

57 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue
CWJI Ha pbIvare
Prruaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopnas pabota «lccnenoBanue 0.5
YCIIOBUI paBHOBECHS pbIYaray

59 Pemrenue 3agad mo teMe «Y CI0BUSA

PaBHOBECCHUS pblyara»




60

KoaddutmenT monesnoro neicTBus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

0.5

61

62

63

Pemrenne 3agay mo teme "Padora,
mMottHocts, KIT/1"

Mexanundeckas 3Heprusi. Kunernueckas u
MOTEHITUATIbHAS YHEPTUS

3akoH COXpAaHCHHA MEXaHHYeCKOH OHECPIUun

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepuMEHTaIbHOE OIpEIeTICHHE
N3MEHEHHS KHHETUYECKON 1 IOTEHITHATbHOM
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaAKJIOHHOM INIOCKOCTH"

65

KonrponsHas padora o teme «Pabora u
MOIITHOCTB. DHeprus»/Bceepoccuiickas
IIpoBepoyHas paboTa NpH MPOBEIEHUHU Ha
OyMaXHOM HOCUTEJE

66

67

68

Pesepublit ypok. Pabora ¢ Tekcramu mo
TeMe "MexaHnuyeckoe ABuKeHue"
PesepBHblit ypok. Pabora ¢ TekcTamu 1o
teme "JlaBineHue TBEPABIX TeIl, KUIAKOCTEN 1
ra3zoB"

Pesepubrit ypok. Pabora ¢ Tekcramu mo
teme "Pabora. MomuocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/Iﬂ sﬁl?z;osaTenbnme
padoThI padoTsbI pecypen
OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIeCTBA
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHHIM BeleCTBa Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue 1 amopgHbie Tena 1
5 CMaunBaHue U KalWJUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHHE
7 TemoBoe paclIupeHne U CkaTue 1
8 Temmeparypa. CBsi3b TEMIIEpPATYPHI CO 1
CKOPOCTBIO TETJIOBOT'O IBUKEHHUS YaCTHI
9 Buyrpennss sueprus. CriocoOsl 1
W3MEHEHHS BHYTPEHHEH SHEPTHH
10 Buasl Tennonepenaun 1
VYpok-koHpepennus "[IpakTuueckoe
11 WCITOJTh30BAHUE TETIJIOBBIX CBONCTB 1 1

BCIICCTB U MATCPUATIOB B LECIAX




sHeprocoepexeHus"

12

13

KonnuectBo TeoTel. Y aenbpHas
TEIUIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH U TEIJIOBOE paBHOBECUEC

14

JlaboparopHnas pabota "Hccienoanue
SIBIICHUS TETNIOOOMEHA MPU CMETIMBAHUT
XOJIOJIHOW U ropstyeit BobI"

15

16

17

Pacuer konndecTBa TEIIOTHI,
HEO0OXOIMMOT0 /IJIsi HarpeBaHUs Tea U
BBIICJIIEMOT0 UM MPU OXJIAXKICHUU

JlaboparopHas pabota "Onpenenenue
yZeJIbHOW TEIJI0OEMKOCTH BeliecTa'
OHeprus TomMBa. Y iejabHasi TerjaoTa
CropaHus

18

19

20

[ImaBnenue n oTBEpAEBaHUE
KPUCTATHIECKUX TEeN. Y IeNbHas TeIIoTa
TUTaBIICHHS

JlaGopatopHas pabota "OnpezneneHue
yAEIbHON TEIJIOTHI TUTaBJICHHUS Jibja"

[TapoobpazoBaHue 1 KOHACHCAIHS.
Hcnapenue

21

Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTH TEMITEPATypPhl KUTICHHUS OT
aTMoc(hepHOTro JaBICHHUS

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEITHHOU




BIIQYKHOCTH Bo3ayxa"

Pemenue 3amau Ha onpeencHue

23 BJIQ)KHOCTH BO3]lyXa
[IpuHIUIE pabOTHI TEIIOBIX ABUTATENEH.

24 [TapoBas TypOuHa. J[Burarens
BHYTPEHHET0 CTOpaHus

o5 KII/I TerutoBoro asurarens. TeroBbie
JBUTaTeNH M 3allUTa OKPYKAIOMIEH Cpejibl

26 3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPIrUM B TEIJIOBBIX MpOLIECCax
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

27 teme "TeroBele aBienus. Mi3mMenenue
arperaTHbIX COCTOSIHMI BeniecTa'
KonTtponsHast padora o Teme "TemmoBbie

28 sBieHus. VI3MeHeHne arperaTHbIX
COCTOsIHUH BemecTBa"

29 DnekTpuzanus Tei. J[Ba pona
AIIEKTPUYECKUX 3apsI0B

30 VYpok-uccnenoBanue "IneKkTpuszanus TeA
MHAYKIIMEW U IPU CONPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsHKeHHBIX Tel. 3aKOH
Kynona
OnekTpuueckoe noje. HampsokeHHOCTD

32 ANEKTPUUECKOTO ToJIsl. [IprHIHTT
CYTIEPIO3UIINH IEKTPUUECKUX TOJIEeH

33 Hocurenu snexkTpuyeckux 3apsoB.
DneMeHTapHbIi 3apsa. CTpoeHne aToma

34 [IpoBOgHMKYN M TUANEKTPUKH. 3aKOH




COXPAaHCHUA SJICKTPUUCCKOTO 3apaa

Peuienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

35 AIIEKTPUUYECKHX 3aPsI0B
DJIEKTPUUYECKUH TOK, YCIOBHUS €0

36 cyimecTBoBaHus. MICTOUHUKH
ANEKTPUYECKOTO TOKA

37 JleicTBUS 2IEKTPUUECKOT0 TOKA
VYpok-uccnenosanue "Jleiicteue

38 AIIEKTPUUYECKOTO TIOJISI Ha TIPOBOJHUKH U 1
JURJIEKTPUKH"

39 DJIEKTPUYECKHI TOK B METAJLIaX,
KUAKOCTAX M razax

40 DnexTpuyuecKas Lenb U €€ COCTaBHbIE
4acTH

41 Cwuiia Toka. JlabopatopHas pabora 05
"Usmepenue u peryaupoBaHue CUIIbI TOKa" '
DJeKkTpudecKkoe HanpskeHue. BoabTMerp.

42 JlaGopatopHas pabota "H3mepenue u 0.5
pEryJINpOBaHKUE HAIPSHKEHUA"

43 ConpoTuBieHre NPOBOJHUKA. Y I€TbHOE
COIIPOTHUBJIEHUE BEIECTBA
JlabopaTtopHas paboTta "3aBUCUMOCTh

44 ANEKTPHUYECKOTO COTPOTUBIICHUS 1
MPOBOJHHUKA OT €0 JUTHHBI, TUTOMIA IH
MONEPEUHOr0 CeYeHus U maTepuaa”

45 3aBHCUMOCTh CHJIBI TOKA OT HANPSHKEHUSI.
3akon Oma aJ1g y4acTka 1enu

46 JlaGopatopHas pabota "HccnenoBanue 1




3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HanpspKeHUs Ha pe3uctope”

47

48

49

50

IlocnenoBarenbHOE U napaujiCJIibHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEIOBATEILHOM COCIMHEHUH JIBYX
pe3uctopos"

JlaboparopHnas pabdota "IIpoBepka npaBuina
JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha IMPUMCHCHHEC 3aKOHA
Owma 1A PA3JIMIHOro COCAMHCHUA
IMPOBOAHHNKOB

51

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

52

53

54

JlaGopatopHas pabota "OnpezneneHue
paboTHI ¥ MOIITHOCTH SJIEKTPHUIECKOTO
TOKa"

DJeKTpudecKre eny 1 MoTpeduTenn
3JIEKTPUUECKOM SHEPTUHU B OBITY.
Kopotkoe 3ambikanue

[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPUUECKHE 3aps/bl.
3apsKEHHBIE TeNla M UX B3aUMOACHCTBHS.
[TocTOsIHHBINM 27EKTpUUECKUI TOK"

55

KonTponbhast pabota no teme




56

"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoaercTBus. [locTostHHBIN
aJeKTpudecKuid ToK'"/Bcepoccutickas
IpoBepoYHas paboTa MpH MPOBEICHUU C
HCIOJIb30BaHUEM KOMIIBIOTEPA

ITocTostHHBIE MATHUTEL, UX
B3auUMOJICUCTBUE

57

58

VYpok-uccnenosanue "M3ydenue noueun
MMOCTOSIHHBIX MarHUTOB"

MaruauTtHoe 1mojie. MarautHoe noJje 3eMin
Y €r0 3HAaYCHHUE JIJIs )KU3HU Ha 3emIie

59

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe 1ose
KaTyLIKU C TOKOM

60

HpI/IMeHeHI/IG OJICKTPOMAriuTOB B TCXHUKE.

JlaGopaTtopHas pabota "M3ydueHue
JICI\/JICTBI/ISI MAarauMTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

0.5

61

DNeKTpOABUTaTEIh OCTOSIHHOTO TOKA.
Hcnonb30BaHue dIeKTPOIBUTATENEH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue U U3ydeHue paboTbl
aJIeKTpoaBUraTesns”

62

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

63

Dnektporereparop. CrocoOsl MoTydeHus




ANEKTPUUECKON SHEPTUU. DICKTPOCTAHIIUN
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPIHU

64

65

66

67

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
siBICHUS"

KonTponbhas pabota no teme
"DNEeKTpUUYECKUE U MATHUTHBIE
snenns""/Beepoccuiickast mpoBepoyHast
paboTa mpu POBEICHUH Ha OyMaKHOM
HOCUTEJIE

Pesepruelit ypok. Pabora ¢ Tekctamu 1o
TeMme "TermnoBble aBiaeHUS"

Peseprurlit ypok. Pabora ¢ Tekctamu 1o
teme "TlocTOSIHHBIN AIeKTpUUECKUNA TOK"

68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
TeMme "MarauTHele SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KJIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero Konrpoabnbsie IIpakrHyeckue e ——
padoThI padoTsbI
1 Mexanudeckoe nBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOT0 JIB)KEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
4 HepaBHoMepHOe npsAMOIMHENHOE JBIKEHUE. 1
CpenHsis 1 MTHOBEHHAs CKOPOCTb
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JBYDKEHUE. Y CKOpeHHe
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOpOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1
JIBUKEHUHU O HAKJIOHHOU IIJIOCKOCTH"
8 CoboaHoe nagenue ten. OnbiTel ["anunes 1
PaBHOMEpHOE TBHKEHHE TIO OKPYKHOCTH.
9 [Tepuon u gyactoTa oOpamnieHus. JluneitHas u 1
yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 [Iepseii 3akoH HproToHa. BekTop cuiibl 1
12 Bropoii 3akon HeroTona. 1




PaBHOelicTBYIOIIAA cHila

13 Tpetuii 3akon Herotona. Cynepno3uius cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anad no reme «Cuia ynpyroctu

17 JlaboparopHas pabota «Onpenenenue
YKECTKOCTHU MIPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cumna TpeHUs»

20 JlabopaTtopnast pabora "Ornpeznenenue
KOd(UITMEHTA TPSHUS CKOJbKCHHS"

21 Pemenue 3amau no teme "3akoHbl HeroToHA.
Cuia ynpyroctu. Cuna tpenus”

99 Cuna TsKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIEHUS
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"

24 Pemenne 3amau no teme "Cuia TSHKECTH U
3aKOH BCEMUPHOTO TArOTeHUs"

o5 [TepBas kocMHuueckast CKOPOCTb.
HesecomocTs u ieperpy3ku
PaBHOBecHe MaTepUATBHON TOUKH.

26 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

TBEPJOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpauieHuss. Moment cuiibl. LieHTp TsbxecTu




27

PaBHOBecue MaTepHaIbHOMN TOUKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe
TBEPJIOTO TeNa C 3aKPEMIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu

28

Pemenue 3amau mo reme "MOMEHT CHUJIEL.
Hentp TsikecTn"

29

30

31

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"MexaHN4eCcKOe IBUKECHUE.
Bsaumonerictue Ten"

KoHTpoinbHas pabora 1o Teme
"MexaHn4yecKoe IBYKEHUE.
BsaunmonerictBue Ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3auMOJECHCTBUE

32

Pemenue 3amgau mo teme "3akoH coXpaHEHUS
uMmmyisca'

33

34

VYpok-koHdpepenuus "PeakTuBHOE IBMKEHHE
B IIPUPOJIE€ U TEXHUKE"

Mexann4geckas pa60Ta N MOITHOCTb

35

36

37

PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBbI TPEHUS

JlaGopatopHas pabota «OnpezneneHue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTH»

Cs13b sHepruu u paboTsl. [loTeHnnanpHas
DHEPrus




Kunernueckas sneprus. Teopema o

38 KMHETUYECKOU SHEPTrUuu

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlaboparopHas pabota «3yueHue 3akoHa
COXPaHEHHUS SHEPTUN

41 KonebarenpHoe 1BUKEHUE U €T0O
XapaKTEePUCTHUKU

42 3aryxaromue Konebanus. BelHyx1eHHbIC
Kosiebanus1. Pezonanc

43 MaremaTrueckuii U TPy KUHHBIA MasTHUKU
Ypoxk-uccnenoBanue «3aBUCUMOCTb IEPUOJIA

44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

45 [IpeBpaienue sHEPrUN IPU MEXAaHHYECKUX
KoJ1e0aHusIX
JlaGopatopHas pabota «OnpezneneHue

46 YacTOThI U IepuoJia KojaeOaHUH MPyKUHHOTO
MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCHUMOCTH MEePHOJIa KoJleOaHuii rpys3a,
MO/JBEIIEHHOI0 K HUTH, OT MaccChl Tpy3a»
Mexanunueckue BosiHbI. CBolicTBa

48 MeXaHUYeCKUX BOJH. [IpomonbHbIe 1
TIOTIEPEYHBIE BOJTHEI

49 VYpoxk-koH(pepenus "MexaHUYeCKHE BOJTHBI
B TBEpIoM Tene. CeilcMuueckre BOJIHbI"

50 3ByK. PacripocTpanenue u oTpaxeHue 3ByKa




VYpok-uccnenosanue "Habnronenue

>1 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

54 "3akoHbI cOxpaHeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"
KoHnTposapHas padoTa 1o Teme "3aKoHbI

55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"

56 DJIEKTPOMAarHUTHOE IOJIE.
DIIeKTPOMarHUTHBHIE BOJHBI

57 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana

58 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM
cBsA3H"
VYpok-uccnenosanue "M3ydueHue cBOICTB

59 AIIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
MoOmIIbHOTO TenedoHa"

60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BomHOBBIE CBOCTBA CBETA

62 Hcrounnku ceera. [IpsmonuneitHoe

pacrpoctpanenue cBeta. 3atmenus: ConHIa u




Jlynsl

3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS
cBeTa

64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO
OTpPaXeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabota "HccinenoBanue

66 3aBUCHUMOCTH yTJjia IPEIOMJICHUSI CBETOBOTO
Jy4da OT yIJia MMaJIeHus Ha TpaHuIle "BO3ayX-
crekyio""

Ypok-koHpepennus "Vcnons3oBanne

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTHyeckas cuia JIMH3bI

69 [TocTpoenne n300pakeHN B THH3aX
JlaGopaTtopHast pabota "Onpezaenenue

70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHITBI
cobuparomiei TuH3bI"

71 Ypok-koHpepenus "OnTuyeckue TMH30BbIE
npubops"”

72 I'ma3 kak ontuueckas cucrema. 3peHue

73 VYpoxk-koupepennus "Jledextsl 3penus. Kak
COXpaHUTD 3peHue"

74 Paznoxenue 6enoro cBera B ciekTp. OMBITHI

Hrrorona. Crnoxenue CIICKTPAJIbHBIX IIBETOB.




[ucniepcus ceera

JlaGopaTtopHnas pabota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

& BOCIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJI0IeHNH Yepe3 BETOBbIe (GUIbTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: IucIiepcus, uHTephepeHIus 1
mudpakus'

77 OmnsiTel Pezepdopaa u rmianerapuas Mojiemb
aToma

78 IToctrynater bopa. Moaens atoma bopa

79 Hcnyckanue 1 MOTJIOLIEHHE CBETa aTOMOM.
KBanTsI. JInHEHUYaThIE CIIEKTPHI

80 Ypok-npaktukym "Habntonenne cieKTpoB
UCITyCKaHUS"

81 PagnoakTuBHOCTD U €€ BUIBI

82 Crpoenune atoMHoro siapa. Hyknonnas
MOJIEb

83 PanuoaxtuBHbIe IpeBpatieHus. M30Tomnsl

84 Pemenne 3amau no teme: "PagnoakTUBHEIE
npeBpatieHus "

85 [lepuon nonypacnana

86 VYpok-koHpepenius "PaguoakTiuBHbIE
W3JIy4E€HHS B IPUPOJE, MEIUIIMHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOTO U MAaCCOBOT'O YHCET

88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl




Y DHEPIUH

89

90

Pemenue 3amaud no treme "Anepueie peakuuun'

Peakiuu cuHTEe3a U AENCHUS SAEp.
Nctounuku sHeprun CosiHIa U 3BE31T

91

Ypok-koHnpepenmus " nepHas sHEpreTUKa.
JleficTBHS paguOaKTUBHBIX U3JIy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

92

93

94

95

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TemMe
"DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
siBICHUS"

KonTponbhas pabota no Teme
"DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJIHBI. KBaHTOBEIE
siBICHUS"

[ToBTOpenue, o6o6menue. Jlaboparopusie
paboTsl 1o kypey "B3aumoneiictsue Ten"
[ToBTOpenue, 0606meHue. Pemenue

pacueTHBIX M Ka4eCTBEHHBIX 33]a4 M0 TeMe
"TenoBsie mporecch”

96

[ToBTOpenue, 0606meHue. Pemenue
pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 110 TEME
"KII/ TermoBbix aBurarenei"”

97

98

[ToBropenue, 00001eHue. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110 TEME
"KIII anexTpoycTaHOBOK"

[ToBTOpenue, o606menHue. JlabopatopHbie
paboTsl o kypcy "CBeToBbie SBICHHS"




[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPAHECHHSI B 1
MeXxaHHuKe"
100 [ToBTOpenue, 0606menue. Pabora ¢ 1
tekctamu 110 Teme "Koaebanust 1 BOIHbI"
101 [ToBTOpenue, 0600meHue. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeTOBbIC SBICHUS"
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27













