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[MOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, TpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpammbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢uU3MKE YCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepuala 1o rojam
o0ydeHust (1o Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEAOBATEIBHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3/IaHUU paboyeil MporpaMmsl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueli, actpoHoMuer U (pu3nyYeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBISET HambOoyee SICHbIe 00pas3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 rNMaBHBIX 3a7a4 (U3MYECKOT0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:
® HAy4YHO OOBACHATH SIBIICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPNPETUPOBATh JAHHBIE W MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
Llenu wm3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peamu3yrolIMX OCHOBHBIE 00II€00pa30BaTENbHbIE IIPOrPAMMBL,
yTBepxk€HHON pemeHneM Kosermnm MunncreperBa npocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e npuoOpeTeHne HHTepeca M CTpeMJIeHHs OOydalluxcs K HAy4HOMY H3YYEHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHWH O HAaydHOM MeEToJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTIbHON
NESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATrOTOBKA K JalbHEWUIIEMY O0y4EHHUIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Moenei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHEC YyMCHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBINIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTEIIEHBIX TPHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (U3MKH, aHAIU3 W KPUTHIECKOE
OlLICHMBaHHE WH(OPMALINK;

® 3HAKOMCTBO CcO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha uzyuenmne ¢usuku (0a30Bblii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb JadbopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX

3aJaHui, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMEHa MO (PU3HKE.



COAEPKXAHUE OBYYEHUSA
7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUEe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, FJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usnueckux BenuuuH. PuU3MUecKre MNpUOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TOMOIILI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSL.

2. ®usnueckue NpubOpsl U IpoLeAypa NPSIMbIX U3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimeul.

Omnpenenenne 1EHbI IEIEHUS KaIbl HK3MEPUTEIHHOTO pUodopa.

N3mepenne pacCcTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEeMIIepaTyphI.

Nk

6. IlpoBeneHue uccienoBaHHS IO MNPOBEPKE THUIIOTE3bl: JAIbHOCTh IOJIETA NIAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpucTaIIMYecKux) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabmoneHue OGpOYHOBCKOTO JTBUKECHHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue sBIICHHH, OOBACHIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka auamMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHuEeM (poTorpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO MPUTSHKCHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumopeilcTBuMe Ten Kak MpPUYMHA HM3MEHEHUS
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopoCTH NPSIMOJIMHEUHOTO JIBUKEHHS.

HaburoneHue sBiaeHUS MHEPIUH.

HabGmonenre n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuwsie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOICIH

A e

ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHsS Opycka WM IIapuKa MO HAKJIOHHOU
MIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiii) MpYyKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
JaBlIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTSIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCThH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapocratmueckuit  mapamokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe namieHue. [IpHuUMHBI CyIIeCTBOBAaHUS BO3IYIIHOM
o6onoukn 3emnu. OnbiTr Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Nk L=



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00BbEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOLIECH HA
TEJNO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TEJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpeIeieHue e
rPYy30M0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHEprus.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdyara K 6J10Ky. «3010TOC IIpaBUJIO» MCXAaHHUKH.

KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOT'O BHUJAa MEXaHUYECKOM OHCPI'vU B ,Z[perfI. 3akoH COXpaHCHHA DOHEPTUHU B MCXAHUKCE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBMKEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycloBHil paBHOBECHS pbluara.
3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.
4. HM3yueHue 3aK0OHA COXpPaHEHUsI MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOeHHs BellecTBa. Macca

W pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIDHO-KUHETHUECKON Teopuu. C(CMaunBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIpeHHe U CXKaTHE.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Busl Temionepeaauu: TeIONPOBOJHOCTh, KOHBEKIHS, U3IyUECHHUE.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBEpAeBaHUE KPUCTALTUYECKHIX

BCHICCTB.

Kunenue.

VYaenbHas TemnoTta IutaBneHus. I[lapooOpazoBanue u KoHAeHcaius. Mcmaperwe.
VYaenpHas TemaoTra mapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEPATypbl KUIEHHUS OT

aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KarOIIeH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHYKEHUS.

2. Hao6monenue nuddysuu.

3. HabnroneHue siBIeHUI CMauyMBaHUS U KaIWJUISIPHBIX SBJICHUH.
4. HaGmroneHnue TenjaoBOoro pacuiupeHus Tel.

5. V3MeHeHue naBieHHs raza Mmpu U3MEHEeHUH 00bEMa 1 HarpeBaHUU WIIH OXJIAXKICHUU.
6. IlpaBuna usmMepeHus TEMIEPATYypPHI.

7. Bunzsl Temionepeaayn.

8. OxnaxxaeHue Npu COBEPILIEHUU pabOTHI.

9. HarpeBanue npu coBepiIeHUN PadOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGmroneHue KumeHwus.

12. HabGnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Monenu TEmI0BbIX IBUTaTENIEH.

Jlabopamopnuvie pabomot u onvimel.

Nk

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnbITHI IO BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u
HarpeBaHUs WM OXJIKICHHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

HaGnronenve n3MeHeHuss BHYTPEHHEW HSHEPTrUM Tejla B PEe3yJIbTaTe TEIIonepeadd 1
paboThl BHEIITHUX CHII.

HccnenoBanue sBIEHUS TETUIO0OOMEHA MPY CMEIIMBAHUN XOJIOJHOU U TOpSTueit BOJIBI.
OnpeneneHre KONMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MpH TEIIOOOMEHEe C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenne yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrnapeHusl.

OrnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenre yaeabHOW TEIUIOTHI MIJIaBJICHUS JIbA.

Paszgen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnekTtpuszanusi Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsaloB. BzaumopnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSIKEHHBIX Tel OT BEIUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO TOKa. McTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIVIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OiekTpuueckoe HarpsbkeHue. ConpoTuBiIeHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPEeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3aumopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHs] ANEKTPUUECKOW HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IIEKTPOCKOMA.
DIIeKTpOCTaTUYECKAs UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKHU.
MonenrpoBaHu€e CUIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B KHJIKOCTH.
. I'a30BBIi1 pa3psz.
. U3MepeHnue cuibl TOKa aMIepMeTpOM.
. I3MepeHnue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHUM.
. B3aumoeiicTBue NOCTOSIHHBIX MarHUTOB.
. MozennpoBaHue HEBO3MOXKHOCTHU Pa3AeIE€HUs MOJICOB MarHUTAa.
. MoniennpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MAarHUTOB.
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. OneIT Opcrena.
. MarnuTtHoOe nojie Toka. JJIeKTPOMarHmr.
. JleficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
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. DIEeKTpOIBUTATENb TOCTOSIHHOTO TOKa.

. UccnenoBanue siBIeHUS 3IEKTPOMarHUTHOM MHYKITHH.

. OnbiTel @apagest.

. 3aBUCUMOCTb HaIPaBJICHUS UHAYKLIIHOHHOIO TOKA OT YCIOBHUH €r0 BO3HUKHOBEHUS.
. DIeKTporeHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIMHU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJHUKH U IUAJICKTPUKH.
COopka u mpoBepKka padOoThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAPsHKCHUS.

A

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.
7. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU IONIEPEYHOr0 CEYEHUS U MaTepHala.
8. IlpoBepka mpaBuia CIOKEHUS HANpPsDKEHUH IpPU IOCIENOBATEIbHOM COEIMHEHUU
JIByX PE3UCTOPOB.
9. IlpoBepka npaBuia JUisi CUIIbl TOKA IIPY ApAJUIEIBHOM COCIUHEHUH PE3UCTOPOB.
10. Onpenenenne paboThl MEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. Onpenenenyrie MOIHOCTH IEKTPUUECKOTO TOKA, BBIAEISIEMOI Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HaIpPsLKEHUS
Ha HEW.
13. Onpenenenue KI1/I narpeBarens.
14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
15. U3yyeHne MarHWTHOIO TMOJI TOCTOSHHBIX MAarHUTOB MpPH HUX OObEIUHEHUU U
pa3JelIeHuN.
16. VccnenoBanue AeMCTBUSI AJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBHS KaTyLLIKU C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPAaBJICHUS TOKA B KaTyIIKE.
18. U3yueHue nelicTBU MarHUTHOTO 1I0JIS HA IPOBOJHUK C TOKOM.
19. KoHctpyupoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATENs.
20. Uzmepenune KIIJ] anekTponBUraTeibHON YCTAaHOBKHU.
21. OnbITEl MO HCCIENOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHOW MHIYKIMH: HMCCIEIO0BaHUE
M3MEHEHUH 3HAYCHMs] U HAaIPaBJIEHUS MHAYKLIMOHHOIO TOKa.
9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBI)KEHHs. PaBHOMepHOe IpsMoOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsiMoJiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6ogHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluHeitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cujla TPEHHS
IIOKOS1, APYTHE BUBI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MajJeHUs.
JBuxenune 1aner Bokpyr Comnnpna. IlepBas kocmmueckas ckopocTe. HeBecomocts u
HEepPErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota U MouHOCTb. PaboTa cun Tskectu, ynpyroct, tpeHusi. Cs3b

OHCPIuun

n pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEjia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

Ha0nroneHne MexaHM4YecKoro ABMKEHMsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

Habumronienne aBM>XeHUs Tesla 0 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (U3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HabnroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUY TEIL.

M3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMiysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPrUM MPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAEHCTBUM.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOIEHCTBUH.

HaGnroneHue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEPTuH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHne MEXaHU4YECKOW SHEPTUH MPH IBUKEHUU TeJla MO/ 1eUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JIBHXKEHMS
IIapHKa UM TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHsS OpycKa WM JBMXKEHHUS IIapUKa IO
HAaKJIOHHOM INIOCKOCTH.

OmnpezneneHyue yCKOpeHHs Tejla NMPH PaBHOYCKOPEHHOM JIBUKEHMH I10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBM)XEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIKEHHMHM 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JTaBJICHUSL.

Onpenenenne k03P PULMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.



9.

Onpenenenne pabOTBl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOABEME Tpy3a C HUCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U IIOABHXKHOI'O OJIOKOB.

11. M3y4yenue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarenbHoe npmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue koneOanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexanuueckux BoJH. [IpogonapHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH

e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.

AN AN e

Habmonenune xonebanuil Te Mo/ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHMii rpy3a Ha HUTU U Ha IIPY>KUHE.

HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIENHN).
HabmoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuvie pabomot u onvimeul.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU Ieprojia KoyieOaHWH IMOJBEHIEHHOTrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOIO MasiTHHUKa OT MaccChl
rpysa.

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

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

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
DNIEKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 351eKTpOMarHuTHBIX BOJIH. MICcrionb30BaHuE 3JI€KTPOMArHUTHBIX BOJIH JIJI COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOBEBIE CBOMCTBaA CBETA.

Jlabopamopuwie pabomul u onvimel.

1.

HByLICHI/Ie CBOICTB QJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJILHOTO TeJ'IC(I)OHa.

Paszngea 11. CBeToBbIE SIBJICHUS.
JlyueBast monmens cBera. Mcrounuku cBeta. [IpsiMmonmHelHOE pacmpoCTpaHEHHE CBETa.
3armenusi Connua u JIynel. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpa)KEHUE CBETA.

Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oroammnapara, MHUKPOCKONA U
Tesneckona. I’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHNE CIEKTPaIbHbIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.

ONOTUYECKUN CBETOBO/I.

Xon JIydeit B coOuparomiei JTuH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[TosryueHnue n300paxeHUit ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mognens rinasa.
11. Paznoxenue 0enoro cBera B CIEKTP.
12. TTony4yenue 6€10T0 CBETA MPHU CIIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

N s

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUSI CBETOBOT'O JIy4a OT YIJjla MaeHHS.
N3y4yeHnune xapakTepuCTHK H300pa)KeHUs IPEIMETa B INIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yIJIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIO».

[Noyuenne n300pakeHHid C TOMOIIBIO COOMPAIOIIECH JTHH3HL.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMpAIOIIe INH3HI.
OmBITHI IO PA3TI0KEHUIO OEJIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOIEHHM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsjouieHue ceera atoMoM. KBanTel. JInHelHyaThle CIEKTPEI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas momens aromHoro sigpa. M3otomsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuy. 3aKOHBI COXPAHEHUs 3apsA0BOIO U MAacCOBOIO YHCEN. DHEPIus CBA3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U37Iy4yeHUs U MOTJIOIIEHNUS.

2. CnexTpsl pa3Iu4HbIX T'a30B.

3. CnekTp BoAOpoAa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka MOHU3UPYIOIUX U3TYyUESHUH.

6. Perucrpauus uznydeHus NpUPOJHBIX MUHEPATIOB U MIPOYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmioneHue CIIONIHBIX U JIMHEHYATHIX CIEKTPOB U3ITyYCHHS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHHE HHEPrHMM YacTHIBl IO TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. H3mepeHue paarioakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000IAIONINI ~ MOAYNIb  TNpEIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
0000111eHUs TPEMETHOTO COJIEPKaHUsI U ONbITa 1EATEIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaAMET.

[Ipy wu3ydyeHUM JAHHOIO MOJYJS pEAIU3YIOTCd M CHUCTEMAaTU3MPYIOTCS  BUIbI
NEeSITEIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHeYMBAeTCsl JOCTM)KEHUE IPEIMETHBIX U
METaIpEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaTOB 00yueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHHSMHU OOBSICHATh (PU3MUECKUE SBICHHS, NPUMEHSS TOIy4YCHHBIC 3HAHMS,
pelathb 3aJauu, B TOM YHMCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNHMAIBHO NEeSITEIbHOCTHBIM XapakTep AAHHOTO pasjelia peaau3yercs 3a c4€T TOro,
YTO 00YYaroIIuecs BHIOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUN PAacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY’Karollei pupo/ie U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEIOBaHUA (PU3UUECKUX SIBJICHUM, B TOM 4HCIe AT
IIPOBEPKHU TMIIOTE3 U MOIYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI HanOOJI€€ BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHUH,

HalpuMmep, MPAaKTUYECKOIO HCHOJIb30BaHUS PA3JIMUYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



INJNIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.
B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c(hOpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS
- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3nyeckoin
HayKH;
- IEHHOCTHOE OTHOIICHHUE K IOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;
2) rpaIaHCKOI0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;
- OCO3HAaHHE BAKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIBHOCTH YUEHOIO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCIPHSITHE ICTETHMUYECKUX KadyecTB (hM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HaHUE IEHHOCTH (HM3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IMO3HaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;
- pa3BUTHE HAYYHOH JTI0003HATENILHOCTH, MHTEPECA K UCCIIEA0BATEIBCKON ACATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:
- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza XHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOr0 IMOBEACHHMS Ha TpaHCIOpPTE, Ha J0porax, cC
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa peieKCHU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
- aKTMBHOE Y4acTHe B PEIICHUH NPAaKTUYECKUX 3a/1ay (B paMKaX CEeMbH, 00pa30BaTEIbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TPeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,
- HHTEpeC K MPaKTHUYECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3UKOMH;
7) IK0I0THYECKOr0 BOCTIMTAHUSA
- OpHUEHTalMsl Ha MpPUMEHEHME (PU3NYECKUX 3HAHUM [UIsl pelleHus 3ajad B obiactu
OKpY’Kalolllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB U OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOLIEW Cpebl;
- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX peleHus;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOIHOM Cpelbl:
- TOTPEOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWH MHCCIEIOBAaHUN U TPOEKTOB
¢u3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEINBHOCTD;
- TOTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;
- OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acT! (DU3UKH;
- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;



- CTpEMJICHHE AaHAIM3UPOBATh U BBIABIATH B3AaUMOCBSI3U NMPHUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIONIB30BaHUEM (PU3NUECKUX 3HAHUM;

- OILICHKAa CBOUX JEHCTBUM C YYETOM BIMSHHA HAa OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHHSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpPMHUpPOBaHBI MeTaNpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B pacCMaTpUBAEMbIX (haKTax, NaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBJIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBSI3U IMPU U3YYEHUU (PU3UYECKHUX SBICHUN U
MPOIIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEJTUYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOM  (usmueckod 3amauu
(cpaBHEHHE HECKOJIBKMX BAapHUaHTOB pEIICHHUs, BBHIOOP HamOojee MOIXOJAIIEr0 C
Y4ETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbCcKue AeiCTBHUA:

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh TI0 CAMOCTOSATENIHLHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIIOXHBINA
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UYECKOTO SIBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIINIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OPMYITUPOBaTH O000OIIEHHS W  BBIBOJABI IO  pe3yibTaraM
IIPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh Pa3IMYHble METO/bl, MHCTPYMEHTBl U 3alpochl MpH TMOHCKe U O0TOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMaIbHYIO (hOpMy MpeacTaBieHUs HHPOpMALUH U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, AMAarpaMMaMH, HHOMN
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



B XO0/€ OOCYXIEHHsS Y4eOHOro MmaTepualia, Pe3ylbTaTOB JIAOOPATOPHBIX PabOT u
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY 00CYKIaeMOI TEMbl M BBICKA3bIBAaTh HJIEH,
HAIlCJICHHBIC Ha PEIISHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;
COMOCTABJIATh CBOM CYXKJEHUS C CYXKICHUSIMH JPYrMX YYaCTHUKOB JIMAJIOTa,
0OHapyYXMBATh Pa3IUUHe U CXOACTBO MO3UIIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTABISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MUYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW W WHAWBHIYATLHOU pPaOOTHI
IPY PEUICHUU KOHKPETHON (PU3MUECKOM MPOOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMIOJHATh CBOIO 4YacTh PaOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT MO KPUTEPHUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC yqeﬁﬂme JeHCTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsSX, TPEOYIOLIMX Ui peILeHHs
(bu3nYECKUX 3HAHMIA;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pEHIeHUuN (MHIUBUAYaAIBHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUH IpyMIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3ahayd WM IUlaHa
UCCIICIOBaHU C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BBINOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYroro 4eJ0BEKa B XOJE€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHUuH (QU3UYECKUX 3aJad Wil B
YTBEPKJICHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOy4yeHust B 7 Kjacce mpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KMJKOE, ra3000pa3HOE), MEXaHHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBieHus (1ud¢y3us, TEII0BOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeEJl, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpAllCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBlIeHue, IJIaBaHUe Tell, IPeBPaLeHUs
MEXAHUYECKOM HEPIun) MO ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLEM MHpE, B
TOM 4Ymcie (pu3muecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHUBOW W HEXKHMBOW NPUPOJE, NCHCTBUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
ppluaru B TeJ€ YEJIOBEKAa, IPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUYECKHUE SBJICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIrOCTH, CHJa TSDKECTH, BEC TeJla, CWiIa TPEHUs, JaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAIKMUBAIOLIAs CHJIa, MeXaHHyeckas palora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOr0 ACUCTBUS
MEXaHU3MOB, KUHETUYECKasi W MOTEHLUaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3NYeCKUX BEIMYMH, HAXOAUTHh (DOPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEHN
(bU3HUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCHOIb3Ys
IpaBUiIa CIOXKEHUs CHUJl (BAOJIb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (U3UYECKUE SIBICHUS, MPOLECChl M CBOMCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[il MpPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EHCTBUA, HCIONB3YsA 3aKOHBI U (OPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIUYMHBI B (QOPMYJIBl U
OPOBOJIUTH Pacy€Thl, HAXOAUTh CIIPABOYHBIE JIAaHHBIE, HEOOXOAMMBIEC ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETMUHHBI,



pacrio3HaBaTh NpOOJEMbl, KOTOpPblE MOXXHO pPELIMTh MpPU IMOMOIIM (PU3HUECKUX
METOJ0OB, B OINMCAHMM MCCIEAOBAHUSA BBIICIATH IPOBEPIEMOE IPEIINOJIOKECHHAE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSieMble MNPEINOIOKEHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATh X0/ OIBbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMUCHIBATH
IIOKa3aHUs IpUOOPOB C YYETOM 3aJJaHHOM aOCOIIOTHOM MOTrpEeIHOCTH U3MEPEHUH;
IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMUYMHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJI, CWJIbl YIPYTOCTH OT YIUIMHEHMS IIPYXKHUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TeJo,
YCIOBUH MJaBaHMS TeJd, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], cenys MPeIOKeHHOMY IUIaHy, (PUKCHPOBATh pE3yJabTAaThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKMX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIUIl W TpaguKoB,
JIeJ1aTh BbIBOJIBI 110 PE3YJIbTaTaM HCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJIEHUE BO31YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOIAss Ha IOTPYKEHHOE B IKHUAKOCTb TEJO,
KOA(Q(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPEeJIOKEHHON
MHCTPYKIUU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuo/iaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha WX OMNMCAaHUA (B TOM 4MCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ysl 3HaHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHMHA B TIOBCEJHEBHOW KM3HM M OOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIIOJIGHHS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolIleH cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIACIATh HH(POPMALIHIO, KOTOPasl SBIISETCS MPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCTIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-MOMYJISIPHYIO JINTEPATYPY
($U3NIECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMMU U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaep kaHus, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB WM YUEOHBIX HCCIECI0BAHUMN, IPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEMH;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAaHUM pacrpenenars 0053aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/ladyaMH, CIEIUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aZeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HCIIOJIb30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN ap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, MPOBOJHUKU U JUIIEKTPUKH, TMOCTOSIHHBIA AJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIUpeHHe W CXKaThe, TeIulonepenada, TeroBOoe
paBHOBECHE, CMayuBaHWE, KaNWUIAPHbIE SBJICHUS, MCHApPEHUE, KOHJEHCALMS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HUE), DJIEKTpU3aLUs Tell, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJIA HAa NMPOBOAHHUK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KaIOLIEM MUPE, B
TOM 4ucie (U3MYECKUe SBJIEHUS B TPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOJICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh U3yUYEHHBIE CBOWCTBA Te U (PU3NYECKUE SBIICHUS, UCIIONIB3Ys PU3NYECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIIMBA, KOA((UIMEHT IMOJIEe3HOTOo
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUUECKUN
3apsil, CHJla TOKA, OJJIEKTPUYECKOE HAIPSDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHWU TMPABWIBHO TPAaKTOBaTh (DU3MUECKUI CMBICI HCHOJB3YEeMbIX BEJIMYUH,
0003HaYCHHS] ¥ €AMHUIIBI (DU3MUECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (QHU3UYECKYI0 BEIMYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3WYECKUE SBICHHUS U IPOLIECCHl, HCIONb3YA
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ydacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaruin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
NPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX INaroB ¢
oTopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIIME (DU3MUECKHe BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBHUS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIsl €€ PeIIeHUs, IPOBOJUTH PacUEThl U
CpaBHMBATb IOJYYEHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO pEIIUTh MpPU TMOMOIIU (PUIUYECKUX
METO/OB,  MCIOJIb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
MIPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

IPOBOJUTH ONBITHI MO HAOIIOJACHNUIO (PU3MUECKUX SBICHUN W (PU3UUYECKUX CBOMCTB
Ten (KanwuIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCa OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
U3Iydaoume (moromaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TeMIepaTypbl JKUJIKOCTH U IUIONAAUM €€ TIOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJu3alys MarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOI'O TIOJISI
Ha MPOBOJHHMK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa, CBOMCTBA DSJIEKTPOJBUIATENS
IOCTOSIHHOTO TOKa): (hOpMyJaMpoOBaTh IMpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyJdOBaHMs, OMNMCHIBaTH XOJA OMNbITa U
(GbopMyITUPOBATh BHIBOJIBI;

BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIEPaATypbl, OTHOCUTEIBHONW BIAXKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOrOBBIX MPUOOPOB U JaTYUKOB
(buU3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIONIb30BaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COTIPOTHBIICHHS TPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMNEPEYHOT0 CEYEHUS M YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUsI HA IPOBOJHUKE,
UCCIIEOBAHNE TIOCIIEOBATEIbHOTO W IApaJUIEIbHOTO COEJUHEHWM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBIMONHITH W3MEPEHUS, CIEeIys



NpeAI0KEHHOMY IIIaHy, (MKCHPOBATh PE3yAbTAThl TOIYYCHHOW 3aBUCHMOCTH B BHJIE
TaOIUI U TPaUKOB, A€TaTh BBHIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHUs (U3NUYECKUX BEIMUYMH (y[elbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh HM3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEHYs
NpeI0KEHHON HHCTPYKIMH, ¥ BEIYUCIIATH 3HAYCHNUE BEITMYHMHBL;

e coOmonaTh TMpaBWa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOWCTB C OMOPOM HAa WX ONMUCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK AIIEKTPHUYECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(TpuMepBI), 3IEKTPUYECKUE TPEIOXPAHUTENH, 3JIEKTPOMATHHUT, 3JICKTPOIBUTATEIh
IOCTOSTHHOTO TOKA), MWCIOJNB3Yysl 3HAaHHS O CBOHMCTBaX (PU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
THTPOMETp, ABHUIATENIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEocTar), COCTaBIATh
CXEMBI AJIEKTPUYECKUX IIeTIeH C MOCIeAO0BATEIbHBIM M MapaUIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYECHUS SJIEMEHTOB JIEKTPHUECKUX IETICH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWKA B TIOBCEJIHEBHOW JKM3HHM IS O0OecredeHus
0e30MacHOCTH NIpU OOpaleHUH ¢ HpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3J0pPOBbS M COOJIONEHHS HOPM OKOJIOTMYECKOTO TIOBEICHHS B
OKpYyXXarolien cpene;

® OCYIIECTBIIATH TMOWCK HWHPOpManuu (U3NIecKoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLINXCA 3HAHUM M NyTEM CpaBHEHMs JIOTOJHUTENIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATh MPHU BBHINOJHEHUN Yy4eOHBIX 3a/laHUI HAyYHO-MOMYJSPHYIO JINTEPATYpy
(GU3NIECKOTO CO/EpKaHUs, CIPaBOYHBIE MaTEepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGOpMaLUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHBIE IMHUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIIEeHMs, 0000Ias
UHPOPMAILIAIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaThl MPOEKTHOW WM  HCCIEI0BATENIbCKON
JeSITeIbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIBb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BBHICTYINICHHE MTPE3CHTAIHEH;

® [IpHU BHINOJIHEHHH YYEOHBIX TPOEKTOB M WCCICHOBAHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3ajjayaMH,
CIICZINTHh 32 BBHIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHU:



UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTo JABMKEeHUs, nedopMmarus (ynpyras, miacTuieckas),
TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSDKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKHe KoJleOaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TOrIomieHus, anbda, Oera- u ramma-
U3IIy4EHHUS], U30TOIbI, SACpHAst SHEPIeTHKA;

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHHE CBETA, [I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CIEKTpa H3Iy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hcle (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBICHUS B  MPHPOJAC, OHOJIOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PaAHOAKTHUBHOE H3IYYCHHE NPUPOJIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYEeCKUX SIBICHUN;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SABICHUS, UCIONb3Ys (hHU3HUECKUe
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOTO MAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKast padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHIIMAIBHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKas HSHEeprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUs PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUII CYNEPHO3ULIUH CHUII,
MIPUHITAIT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUST UMITYJIbCA,
3aKOHBI OTPAKCHHUS W TPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAI0OBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSCHATh (hU3MYECKHE IMPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATE  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacuéTHble 3aaun (ONUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOLME (PU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS PELICHHS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPblE MOXKHO pPEUIMTh MPU HNOMOIIM (PU3HYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMS,  BBIICIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLCHUBAaTh IMPABUWIIBHOCTh IOPSKA IPOBEAEHUS MCCIEI0BAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

IIPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTb
nepuojia KojebaHuil NpyXKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTH NPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, DPa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBOMCTB H300pakeHMsI IpeaMeTra B coOuparouiel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMs, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSAMBIX HM3MEPEHUH, OMpENeisis CpeaHee
3Hau€HUEe H3MepsieMol BeNMUYuHBl ((OKYCHOE pacCTOsIHHME COOMparolie JIUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYHMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJeHus): IJIaHUPOBaTh MCCIIEOBAaHHUE, CAMOCTOSITENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAPPUIUMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB, ONTHYECKass CHJa COOMparomield JIMH3bI, pPAaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEIMYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH TOTPEITHOCTH
U3MEpPEHU;

coOmoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUYECKHUX MOJENeH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: COUIOMETP, TaTUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, PoToarnmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONb3ysd 3HaHUSA O
CBOICTBax ()M3UUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B IIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30macHOCTH TpU OOpallleHuH ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3J0pPOBbsI W COOJIIOACHHS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HTepHere,
CaMOCTOSITEIILHO (DOPMYITHpYSI TTOMCKOBBIA 3allpoC, HAXOJIUTh ITYTH OIPEICICHUS
JIOCTOBEPHOCTH TMOJIyU€HHOM UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTETIbHBIX HCTOYHHUKOB;

WCIIOJIH30BATh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOro CcoJep)KaHus, CIPAaBOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIEHUs HAa OCHOBE MH(OpMAIUU
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIJIM UCCIEN0BATENBCKOW AESTENBHOCTH, MPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA ammapar W3y4aeMoro paszziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T MO3HAHUS 2 bubmorexa HOK
' e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BellleCTBA

2.1 CTpoeHUe BelllecTBa 1 bubmmorera [TOK
) p B https://m.edsoo.ru/7f416194
5 JIBM>KeHue 1 B3aUMOJICHCTBUE YaCTHI] ) bu6mmoreka [IOK
) BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnueckoe OBIKEH 3
a e https://m.edsoo.ru/7f416194
3.2 Wuepius, Macca, MIOTHOCTh 4 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBbie siBJIEHUA
bubmuorexa [JOK
1.1 i
CrpocHue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnmnorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmotexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 Mexaaundeckue Kojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 3
RAHHTCCRHC BOTHHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




7 KJIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabubie IIpakTuueckue

B
cero padoThI padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HaykKa O pUpOE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BEIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "HM3mepenue
TEMIIEPATYPHI IIPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4nKa
TEeMIIEpaTyphl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAay4HBIN METOL
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

VYpok-uccnenosanue "lIposepka
TUIOTE3bl: JAJBbHOCTD NOJIETA IIapHKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK




AOKa3bIBAIOIIUE TUCKPETHOC CTPOCHUE

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTU TBEPAOTO TEIIA»

BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI IO
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBA3b MKy CBOMCTBAMU
BEILIECTB B PAa3HbIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHu4eckoe ABHKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE Bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUYKCHUE
bu6mmoreka [JOK
13 Cropocts. Exruie! ckopoctn https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt ¥ BpeMeHM IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK MIpUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKEHUS Tl
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00beMa TeJia 0 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue




Pemrenue 3agad mo treme "I1IOTHOCTE

bu6mmoreka [IOK

18
BerecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMoaercTBug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs13b MEX]ly CHIION TSKECTH U
. bubmuorexa [JOK
22 maccoi tena. Bec Ttena. Pemienue
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu"
Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
23
DuU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 H3mepenne cui. [lnuaamMmomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
Ciio)xeHue IByX CUJI, HallPaBJICHHBIX
26 10 OJTHOM 1T ﬂi]z)ﬁ ’ bubmorexa HOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAs CUIT
7 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAs CHIT"
)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npupoJIe ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
79 JlaGopatopnas pabora «3yuenue bubnnorexa [JOK

3aBUCUMOCTH CUJIbI TPCHUA

https://m.edsoo.ru/ffO0alcc8




CKOJIBJKEHUS OT CUJIBI IaBIICHUS U
XapakTepa COIPUKACAOIINXCS
IIOBEPXHOCTEH»

Pemenue 3amau Ha onpeencHue

30 PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3anau o remam: «Bec

31 tenay, «['padpudeckoe n3odpaxenue bubmumoreka [IOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padbota no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKEHUE CHUIT»,
«Cunb»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHUS TABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U 1;a3aMI/I. 3akoH bubmmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHHE B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaq mo teme «/laBnenue B bubmuorexa [JOK
JKHIKOCTH U rase. 3axkoH Ilackaims» https://m.edsoo.ru/ff0a2826

38 Coobmarommecst Cocyabl bubnmorexa LIOK

https://m.edsoo.ru/ff0a2970




bu6mmoreka [IOK

39 IM'uapaBnuueckuii npecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emn. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOM
Y i bu6mmoreka [IOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuoreka [JOK
42 Bec Boznyxa. AtMocdepHoe 1aBiieHue
BOSAYX T™™OC(hepHOE AaBIeHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHuUs. bubnnoreka [JOK
OnsitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEpPHOTO
44 ABJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [OK
8 AP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme
"ATMmocdepHoe naBieHue"
JlelficTBHE ®KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIICH CUJIBI, bu6mmorexa [IOK
JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTBH)»
49 JlaGoparopHast paboTta o Teme bubnuorexa [JOK




50

51

52

53

54

«MccrnenoBanue 3aBUCHMOCTH Beca
TeJla B BOJIE OT 00bEMA MOrPyKEHHOM
B KHUJIKOCTb YacTH TEJIa»

IImaBanue ten

JlaGopaTopHas paboTta
"KoncTpyupoBanue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJIKU U
onpeiereHue e€ rpy30mno bLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

Mexanuueckast pabota

Momntaocts. EquHUIEI MONITHOCTH

https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabeMe 1o JiecTHuie"

[Ipocteie MexaHu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare

57

KonTponbhas pabota no teme
«/laBieHue TBEpABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

58

PesepBubIit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPBIX T,
XKUIKOCTEHN U Ta30B» / Beepoccuiickas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

MpoBepoyHas pabora

Pbruaru B TexHuke, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue yclioBHil paBHOBECHSI
pbIyaray

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemmenue 3aa4 o TemMe «Y CI0BUS
paBHOBCCI/ISI pblqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

62

63

KoaddurmenT mone3noro neicTBus
MexanusMma. JlabopaTopnas pabora
«M3mepenue KIIJI HaknOHHON
TUIOCKOCTH

Pemenue 3agau mo teme "Padorta,
mottHocTh, KIT/1"
Mexanuueckas SHEprusl.

Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
W3MEHEHUS KUHETUIECKON 1
MMOTEHIIMATLHON SHEPTUH TIPH
CKaThIBaHUHM TeJa 110 HAKIOHHOM
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "MexaHnuyeckoe ABuxkeHue"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6




68

PesepBHbIil ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12




8 KJIACC

Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalUJUSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHre U CKaTHe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunel rerionepenaun 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUsl Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne u oTBEpEBAHNE

18 KPUCTAJUTMYECKHUX 1:T)en VYnenvHas bubmmorexa [IOK

P ghde https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwne. Y aenrHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATypPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHErO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TeroBEle saBieHnuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ]1 UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

1 HanpsiskeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu anexkTpuueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJlIax, bubmuorexa [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘leI/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IOCJEI0BATENBHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II\)/[OH_I}II)OCTI/I 3JIeKTpI/I‘leCKOF0 Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKre e 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIeH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsKeHHBIE TEIA U UX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBud. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKre 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3aumMoiercTBUs. [locTOSTHHBIN
aneKTpudeckuid ToK" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI eKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKOW SHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIeKTpUYECKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUECKHE U MAarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHrlit ypok. Pabota ¢ TekcTamu |
1o TeMme "MarHuTHbIC sIBJICHHS"
OBILIEE KOJIMYECTBO YACOB I1O 68 1455

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jr:;-n Tema ypoxa Bcero Konrponbusie  Iparxrireckie II/I[:;:eHI/IH :)I;l[()l;l;zz:fenbﬂue
padoThI padoThI pecypenr

| MexaHnn4eckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuoreka [IOK
MEXAHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTH

5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KEHHUS. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE 1O 1 bubmuotexa [IOK

okpyxxHoCTH. [lepnos u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHozelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsof)_.lru/fanecaZ
16 Pemenue 3ampau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tperis https://m.edsoc]fru/fanf738
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(pdurmenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
)5 [IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuabHOM TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKECTH
PaBHOBecue mMaTepHaibHOW TOUKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH
)3 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cunbl. LlenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHndecKkoe IBHMKEHNE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaunmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoreka [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnnorexa [JOK
34 Mexanndeckasi paboTa U MOITHOCTh https://m.edsocL).Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmi
PY>KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "HabmroneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHEeHMs. MexaHuueckue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
. bubnuoreka [{OK
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitnoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuoteka [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO hitps://m.edsoo.rw/fi0b3c5e
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanne
66 3aBUCUMOCTH yIJIa MPEJIOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHUus Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHuit B TMH3aX bubmmorera [OK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmorexa HOK
A — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxeHue 6enoro ceera B CIEKTp.
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTp U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [TOK
P H pelt P https://m.edsoo.ru/ffO0cOe2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTephepeHys u audpaxus"
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjonieHue cBera
79 atomoM. KBanTel. JInneiuateie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CICKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
g g https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx momypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MAaccChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemrenue 3ampau no reme "SnepHeie
peakuuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounnku sueprun CosHua U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTHka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubmmnoreka HOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBeHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsie siBieHus"
[ToBTOpenue, 0600IIEHNE.

94 JlaGoparopHblie pabOTHI IO KypC brbmorexa [OK
" patop . P " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o6o0menue. Pemenue

95 ACYETHBIX M KaYECTBEHHBIX 33724 M0 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecchl

96 [ToBTOpenue, o6o6menue. Pemenue bubnmoreka [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX U Ka4E€CTBEHHBIX 3aa4 110 hitps://m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubnmorera OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




[MPOBEPSAEMBIE NPEJMETHBIE PE3YJIbTATHBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJbHOM TPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMSA

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0o 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jindaTrb SABJICHUA IO ONMHMCAHUIO HUX XapPaKTCPHBIX CBOICTB U Ha
OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/ILIGCKoe SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SBICHUS B MPHUPOJIE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (pU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWU TPABUIBHO
TpakToBaTb (PU3MYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMUNH, HAXOIUTH (hPOPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTb  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH
(bU3N4eCKUX BETUUYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBJICHUS M IPOIIECCHI,
WCTIOJIb3ysl HW3YYECHHBIE 3aKOHBI, IPU OSTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M 3alHMChIBAaTh €r0 MaTEeMaTU4YecKoe
BBIPAYKEHHE

1.6

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 Jjoruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTH

1.7

pemath pacy€THbie 3amaund B 1 — 2 JneHCTBUSI, UCTIONB3YSl 3aKOHBI U
(hopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBUA 3aJayd  3allMCbIBAaThb KpPATKOEC YCJIOBHUEC, MIOJACTABJIATH
buznueckre BENUYNHBI B POPMYIIBI M IPOBOJUTH PACUEThI, HAXOAUTD
CIIpPaBOYHBIC JaHHBIE, HEOOXOAUMBIE TSl PEUISHUs 3aja4, OLIEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
¢u3NYeCKUX METO/JO0B, B ONHMCAHWU HCCIIEJOBAHUS  BBIICIATH
npoBepseMoe  NpeArnoyiokeHue  (TMIoTesy),  pa3iddyarb U
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ylbTaT, HaXOIUTh OLIMOKH B




XOJg¢ OIlbITa, ACJIaTh BBIBOJBI ITO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
bu3nyecKuX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsiEMbIC
MPENIOJIOKECHNSI, CcOOMpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs1, 3aMUCHIBATH XOI OIBITa U (DOPMYIIHUPOBATH BHIBOIBI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJIOIOBBIX M
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUS NMPUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYroM C MHCIONb30BAaHUEM MPSMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOIO MCCIIEIOBAaHUA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUSI, CIEAYs NPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIC TIPEUIOKEHHBIX TaOJIUI] U TPAQHKOB, JIeNIaTh BBIBOIBI
II0 pe3ypTaTaM UCCIEA0BaHUSA

MPOBOANTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKHX BEIUYHH, CIEAys
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN COOMpPATh
AKCIIEPUMEHTAIIbHYI0 YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HCKOMOU
BCJTMYUHBI

coOyoaTh TpaBWJa TEXHUKUM O€30IacHOCTH Tpu  pabore ¢
1a060paTOPHBIM 000PYIOBAaHHEM

YKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IMPUHLUIBl JEUCTBUA M3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONHMCaHUS,
UCTONb3ys 3HaHUA O CBOMCTBax  (U3MYECKUX SIBICHUM U
HEo0XouMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJIUTH TNPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHuH ¢
npubopaMy U TEXHUYECKHMMH YCTPOMCTBaMU, COXpaHEHHUs 3/10pPOBbs U
cOOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHUS B OKpY Karollei cpesie

OCYIIECTBIISATh OTOOP MCTOUYHHMKOB MHGpopManuu B ceT MHTepHeT B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM W IyTEM CpPAaBHEHUS pa3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU
MOYET OBITh HEJJOCTOBEPHOM

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOMYJISIPHYIO ~ JIUTEparypy  (PU3MYECKOTO  COJAEp)KaHUs,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU
13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

CO3aBaTb COOCTBEHHBIC KpaTKUC NNNCbMCHHBIC U YCTHBIC COO6IJ.I€HI/IH




1.19

Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauK (U3NIECKOrO
COZIEpPKaHMA, B TOM YHCIIE IMyOJIMYHO JeJaTh KpaTKue COOOIICHUsS O
pe3ysbTatax IPOEKTOB WM YYEOHBIX HCCIECIOBAaHUHA, HpPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM NOHATHHHBIN ammapar Kypca
(U3HMKH, COMPOBOXKAATH BBHICTYIUICHUE MTPE3EHTALEH

IIPY BBIIOJHEHUN YUYEOHBIX MPOCKTOB M MCCIIEAOBAHUNA PACIpEACsaTh
00513aHHOCTH B IpyIIIIe B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBIIIOJHEHWEM IIJJaHa JEHCTBUM, alEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBaTh
KOMMYHUKATUBHOE B3alMOJCICTBHE, YUYUTBIBAS MHEHHE
OKPY’KaIOIIHX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IOHATHA

1.2

1.3

1.4

L.5

1.6

1.7

pasiindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMThH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIAThH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

OMKCHIBATh H3Y4YCHHBIE CBOWCTBA Tel U (PU3MUECKHe SBICHHS,
UCTIONB3YS  (M3MUECKHE BENUYHMHBI, NpPU ONHCAHUM TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HCIOJB3YEMbIX  BEJIMYUH,
0003HaYeHHS U eTUHUIIBI PU3NIECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYHHY C JAPYTHMHA
BCJIMYMHAMHU, CTPOWTHh TIpaHUKH  M3YyUYEHHBIX  3aBHCHMOCTCH
(UBUYECKUX BEITUYUH

XapaKkTepu30BaTh CBOICTBa Tel, (hU3MUECKHE SIBICHUS U MPOIIECCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOopMyNUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4YecKoe
BBIPAKECHHE

OOBSCHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4eHHBIX CBOWCTBA
bu3nyecKux SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

peuiaTtb paCLIéTHLIC 3aga4u B 2-3 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




1.8

1.9

dbopMyIibl, CBS3bIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBUS 314X 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JJI1 pelIeHUs 3a7adyd, BbIOUpaTh 3aKOHBI U (HOPMYIHI,
HeoOXoauMbIe Uil €€ pEelleHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIyUeHHOE 3HAaueHHEe (PU3UUYECKOW BEIMYMHBI C H3BECTHBIMU
JTAHHBIMU

paciio3HaBaThb HpO6JI€MBI, KOTOPBIE MOXHO pPCHIUWTH IIPU IMOMOIIHA
(1)I/I3I/I‘ICCKI/IX MCTOHO0B, UCITIOJIb3Yys OIIMCAHHUE UCCIICAOBAHUS, BEIACIATH
IIPOBEPAEMOC IPCAIIOTIOKEHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa
IMPOBEACHUA UCCIIEA0BAaHM, ACJIaTh BBIBOIBI

MPOBOAWTH OIBITHl IO HAOMIOMCHUI0 (U3NYECKUX SBICHHUA WIN
busznueckux  CBOMCTB  Ten:  (QopMynHpoBaTh — IPOBEpsieMbIe
NPENNoNIOKeHHUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000py/I0BaHUsl, ONKCHIBATh XO/1 OMbITA H (POPMYITHPOBATH BHIBOIbI

1.10

BBIIOJHATh MpPSIMbIE W3MEPEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI
U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

OPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOMH
BEJIMYUHBl OT JPYro C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEOBAHKUE, COOMpaTh YCTAHOBKY U BBIIOJIHATD
U3MEpeHus, Cclenysd MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yiabTaThl NOJYYEHHOM 3aBUCUMOCTH B BUJE TaOJMIl U TpaduKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHU

1.12

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKUX  BEJIUYMH:
IUIAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenys IPEMIOKEHHOM MHCTPYKLUHMHM, W BBIUHCIATH 3HAYCHHE
BEIINYUHBI

1.13

1.14

1.15

1.16

coOnrofaTh TMpaBWwiIa TEXHMKM Oe3omacHocTH 1pu  paboTe ¢
1a00paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3YS
3HAHUS O CBOMCTBAaX (HU3WYECKUX SBJICHHUHM U HEOOXOIUMBIC
¢du3nyecKkrue 3aKOHOMEPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTAaBIIATH CXEMBI
JNIEKTPUYECKUX LEeNeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COEJVHEHUEM  JJIEMEHTOB, pa3juyas YCIOBHbIE 0003HA4YEHUs
AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUSI 3/I0POBbS U




COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH WH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEAOCTOBEPHOM

UCIONIb30BAaTh IPH  BBHIMOJIHEHUHM Y4YE€OHBIX 3a/laHuil  Hay4yHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAMUA U3 OJHON
3HAKOBOM CUCTEMBI B IPYT'yIO

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOILEHUS,
00001mas UHPOpPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PU3UYECKOrO
COJIep)KaHus, B TOM 4YHUCIIE MYOIMYHO MPEJICTaBISATh PE3YJIbTaThl
IPOEKTHON WM HCCIEN0BATENbCKOM JI€ATEIbHOCTH, IPH 3TOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca
($U3UKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTallue

1.20

9 KUIACC

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTABJIICHHBIMU  3aJla4aMM, CJIEAUTh 3a BBIIOJHEHUWEM IUIaHA
JIEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JIEATCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISAS  TOTOBHOCTH
pazpemiaTh KOHQIUKTHI

Kon
IpoBEepPsAEMOro
pe3yJbTara

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIHUX JAaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpE, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIpU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH
CyILIECTBEHHbIE CBOICTBA (MIPU3HAKU) GUZUUYECKUX SIBJICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, TNPH ONHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIHMYUH,
0003Ha4YeHUs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHUMH




BEJIMYMHAMHU, CTPOWTHh TpauKud  W3yYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

L.5

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIOJb3YSl M3YYEHHbIE 3aKOHBI, IPU JTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €r0  MaTeMaTHYECKOe
BBIPAKEHUE

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pewmath pacu€THbIC 3a7aud (OmMparolmMecs Ha cucremMy u3z 2 — 3
YpaBHEHMIi), WCIONB3ys 3aKOHBI W  (OPMYINBI, CBS3BIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3alUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelleHusl, IPOBOJUTh pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh
HOJy4EHHOT0 3HaYeHUs (PU3NYECKOI BETUUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh TPH HMOMOIIN
($U3NUECKUX METOJI0B, MCIIOJNIB3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIICIATD
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAEHUH U OIBITOB

1.9

MPOBOJNTH OIBITHl M0 HAOIONCHUI0 (U3NYSCKUX SBICHHA WIN
(U3NYECKUX CBOKMCTB TEINl: CAMOCTOSITEIFHO COOMpAaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHMHI,
onpezenss CpeAHee 3HAueHHE H3MepseMOil BenuuuHbl (POKycHOe
paccTostHUE coOuparoleid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
U3MepeHus (M3MEPUTEIBHOTO Iprdopa)

1.11

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUN: MJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATh pe3ynbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEJIUYMH B BHJAE TaOIMIU
rpauKoB, JeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

IPOBOANTh  KOCBEHHbIE  HM3MEPEHHUS  (PU3UUYECKHX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHS], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATE HM3MEPEHHUs, Cleays MPeUI0KEHHOH WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIYYECHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHOU MOTPELIHOCTH U3MEPEHUM

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu paboTe ¢




J1a00paTOpHBIM 000pyIOBaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHBIE NPU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJEIIEeH:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34A, IJJAHETapHass MOJENb aToMa, HYKJIOHHAasd
MOJIeIb AaTOMHOTI0 A11pa

XapaKTepu30BaTh IMPHHLUMBI JEUCTBUS HM3YYEHHBIX NPHOOPOB H
TEXHHYECKHX YCTPOHCTB C ONOPOH HAa WX OMHMCAHMSA, HUCIIOIb3Ys
3HaHUS O CBOWCTBaX (DU3MUYECKUX SBJICHHA H HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTENbHBIX npuOopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TPaKTHUECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHI B IJIOCKOM
3epKaJie ¥ cOOMpAIoIIeH JTHH3e

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
JKU3HU g obOecriedeHus 0€30MacHOCTH TMpu  OOpalleHuu C
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUS 3/I0pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpPYKatoILel cpene

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
WutepHer, camocTosTensHO GOpMyIUpys TOMCKOBBIA  3ampoc,
HAaxXOJUTh MYTH  OMNPEACNICHUS  JIOCTOBEPHOCTH  TOJYYEHHOU
nH(popMalMM Ha OCHOBE HMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX
HMCTOYHHKOB

UCMOJNb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA HaAy4HO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOro COAEp)KaHus, CIpaBOYHBIC
Marepuansl, pecypchl cetn HTepHeTr; BimageTh INpUEMaMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOHM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAallUM M3 HECKOJBKHUX HCTOYHHUKOB (HPU3UUECKOrO
coJiepKaHusl, MyOJIMYHO HPEACTAaBNIATh PE3yJabTaThl MPOEKTHOW WM
HCCIIEN0BATENIBCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUMHBIN anmnapar u3y4aeMoro pasjaeia
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE INpe3eHTalUed C y4EToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHWH YUE€OHBIX MPOEKTOB W WCCIIENOBAHUMA (PU3NUECKHUX
MIPOLIECCOB PACHPEeNITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU  3a/Jla4aMH, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIQJ B JEATENBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECMCTBHE,  MpPOSABISIA  TOTOBHOCTH
pazpemniaTb KOHQIUKTHI




7 KIIACC

INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHU S

Koxa
pasaena

Kon

3JIEeMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

1.2

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Ousuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
Ousnyeckue SBICHUA: MEXaHUYECKHEe, TEIUIOBbIE,
3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  @usnueckue  npubopsl.  IlorpemrHocts
n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrtecTBeHHOHay4yHBI METOJ IMO3HaHUA: HaOJIIOJCHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBHUIKEHHUE THIIOTE3,
SKCHEPUMEHT IO IPOBEpPKE THIOTE3, OObSICHEHHE
Ha0JII0aeMOr0 SIBJICHUS

1.4

Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTossHUAMN.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO TETa.
Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenune TtemmepaTypbl NpU MOMOLIM KHJIKOCTHOIO
TEPMOMETPA U AATYNKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEIIECTBA

2.1

CrtpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
OneIThl,  JTOKa3bIBAIOLIUE  JMCKPETHOE  CTPOEHHUE
BEILIECTBA

22

2.3

JBmxeHnne uvactun — BemectBa.  CBA3b  CKOpOCTH
JBW)KEHUS YacTUL C Temreparypod. bpoyHOBCkoe
NBUKEeHHE, TUhPy3us

B3aumonencTBue 4acTHIl BEIIECTBA: IPUTIKEHUE U
OTTaJIKHUBaHUE

2.4

ArperaTtHble COCTOSIHMSI BEILIECTBAa: CTPOEHHE Ta30B,
KHUIKOCTeH W TBEPABIX  (KPUCTAIIMYECKUX)  Tedl.
B3auMocBsI3p MeXJly CBOHCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI

2.6

[IpakTuueckue padbOTHI:




Ouenka pauamerpa aTromMa METOAOM  psjioB  (C
WCIIOb30BaHUEM (oTorpaduii).

OnbIThI 10 HAOJIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
OnbIThI o 00HapYKEHUIO neicTBUs cuII
MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe JIBIKEHHE. PaBHoMepHOE 51
HEPAaBHOMEPHOE JIBUKECHHE

32

33

3.4

Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
JIBHKEHUU. Pacuér myTu U BpeMEHU IBUKCHUS

SlBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
TeJI KaK MPUYMHA W3MEHEHUS CKOPOCTH JBUKCHHS TEll.
Macca kak Mepa HHEPTHOCTH Teja

ITimorHOCTE BemecTBa. CBA3E IUIOTHOCTH C KOJTMYECTBOM
MOJIEKYJ B €IMHUIIE 00BbEMA BEIECTBA

3.5

Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuiibl c
IIOMOIIIBIO AMHAMOMCTpPA

SIBIIeHUE TATOTEHMA M cuia TshkecTH. Cuila TSOKECTH Ha
APYTrux IJIaHETax. Bec Tena. HeBecomocTh

3.8

Cuna tpenusa. TpeHHE CKOJBXKEHHS U TPEHHE IOKOS.
Tpenue B IpUpoAE U TEXHUKE

3.9

3.10

CnoxxeHue CuJl, HANpaBICHHBIX 10 OJHON MpPsSMOM.
PaBHOelicTBYIOIIASA CHIT

[IpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS
(wapuka B OKMIKOCTH, MOJEIU  3JIEKTPHUUECKOTO
aBToMoOMIAs u Tak ganee). OmpezeneHue cpenHen
CKOpPOCTH CKOJIbKEHHs Opycka WIM IIapuka 1o
HaKJIOHHOM  TuIocKOocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbIThI, JEMOHCTPHPYIOIINE
3aBUCHMOCTh pacTsbKeHus (JegopMaiuu) NpyKUHBI OT
NPUIOKEHHOM  cwiibl.  OmBITBI, JIEMOHCTPHUPYIOLIHE
3aBUCUMOCTh CHUJIbI TPEHUS CKOJBKEHHs OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@uznyeckue SABICHUS B IIPUPOJIE: NMPUMEPHI JIBHKEHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEXXHMBOW IPHUPOJIE,
JEUCTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN 1 TA30B




4.1

Hasnenne TtBEpAOro Tena. CrocoObl yMEHbBLICHHUS H
YBEJIMYEHUS J1aBICHUS

4.2

4.3

JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMa,
TEMIIEPATYPBI

[lepenava maBieHus TBEPABIMH TEIAMHM, KHIAKOCTSIMHU U
razamu. 3akoH Ilackand. I[THeBMaTHYecKue MaIIMHbBI

4.4

3aBUCHUMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
IMaapocraTnyeckuii mapagokc. CooOmaronmecs coCcybl.
['mapaBnuyueckre MEXaHU3MBI

4.5

AtMmocdepa 3emin u atmocepHoe naBneHue. [[puanHb
CYIIECTBOBAHMS BO3AYIIHOW 00004y 3emiu. OmnbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JAABICHHS OT
BBICOTHI HaJl yDOBHEM MODSI

4.6

4.7

4.8

N3mepenue armocdepHoro maeneHus. [lpubopsr s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JlelicTBUE >KUIKOCTH W Ta3a Ha TOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[LimaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJAE OT
o0béMa MOTrpyXKEHHOM B JKUIAKOCTh YacTH TeJja.
OmnpeneneHne BBITAIKUBAOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TEI0,  IOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCHUMOCTHU BBITAJIKHUBAIOLIEH CHUIIBI, ACHCTBYIOLIEH
Ha TeJIO0 B OKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIIKMBAOIIEH
CUJIBI, JICHCTBYIOIIEH Ha TEJO B XKHUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKHUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMmerpa  WIH
KOHCTpYMpPOBAaHHE  JIOAKM W  ompeaeineHue  eé
Ipy30I0AbEMHOCTH

4.10

dusnyeckue  SBICHUS B NIPHUPOJE: BIIASTHUE
aTMOC(EepHOTO JTaBJICHUsI Ha )KUBOW OPTaHU3M, TUIABAaHUE

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOLIAIONIIUECS COCYIBL,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT U

5.1

Mexanunueckasi pabota




5.2

Mexannueckass MOIITHOCTE

[IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

>3 MI0CKOCTh. [IpaBuiio paBHOBecus prluara

54 [IpuMeHeHHte TIpaBUIIa PABHOBECHS Pbluara K GJI0KY
«3omoroe  mpaBuiao»  MexaHuku.  Koadduiument

5.5 IIOJIE3HOT'O JICUCTBUS MCXaHH3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHimanbHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH

5.7 Kunernueckas sHeprus

538 [Tonnass mexanuueckass SHeprus. 3aKOH H3MEHEHUS U
COXpaHEHHUs MEXaHWYECKON YHEPTUU
[IpakTuueckue padbOTHI:
Onpenenenne pabOThI CHIIBI TPCHHSI TIPH PABHOMEPHOM

59 JNBIDKEHUU Tela 10 TOPU30HTAIBHOW MOBEPXHOCTH.
HccnenoBanue yCIIOBUH paBHOBECHS phlyara.
N3mepenne KIIJI HakimoHHON miockoctH. M3yduenue
3aKOHA COXPaHEHUS MEXaHUYCCKON YHEPTrUun

510 ®dusnyueckue SBICHUS B TNPUPOJAC: pblYaru B TeEJE
YyeJioBeKa
TexHuyeckue YCTpOMCTBA: pbluar, MOJABIKHBIA U

5.11 HEIO/BKHBINA OJI0KH, HAKIOHHAS IUIOCKOCTb, IIPOCTHIE
MEXaHU3MBbI B OBITY

8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHMS
pasaena 3JIeMEHTa
TEIIJIOBBIE SIBJIEHU S

OCHOBHBIE  TOJIOKEHHUS  MOJEKYISIPHO-KUHETUYECKOM

6.1 TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mepsbl
Mosekyl.  OmbITBI, TMOATBEPKJIAIOIMIUE  OCHOBHBIE
TIOJIOKEHHUS MOJIEKYJISIPHOKMHETHIECKON TEOPUH

6 Mogenu  TBEPAOro, JKMAKOTO W ra3000pa3HOro

6.2 cocrosiHMI BemiecTBa. Kpucramnumdeckue u amopdHbIe
Tela
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPJBIX TET

0.3 Ha OCHOBE TIOJIOKEHUNW MOJEKYISIPHOKUHETUYECKOM
TEOPUHU

6.4 CmauuBaHUe M KalWUTSIPHBIE SIBIICHUS




6.5

TemoBoe paciiupeHue u cxxaTue

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO

00 TEIJIOBOTO JIBUKEHUS YaCTHI]

6.7 Buytpennss sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN
SHEPrUu: TeIionepeaada U CoBepiIeHue paboThl

6.8 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS,
W3IIy4eHUe

6.9 KommuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh
BELECTBA

6.10 TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
TEIUIOBOTO OanaHca

6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
VY enpHas TenaoTa niaBJICHUS
[TapooOpazoBanue w  KoHAeHcamws.  VcmapeHwue.

6.12 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS

6.13 BnaxxnocTs Bo3iyxa

6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHus
[MpuHnmmel  paboThl  TeruioBbiX  aurarenei  KITJ]

6.15 TEIUIOBOTO JABUrarens. TersoBble ABUraTelnd U 3alliura
OKpY>Karollen cpeibl

6.16 3aKoH COXpaHEHHUsI M MPEBPAIEHUS SHEPTHH B TEIJIOBBIX
npoleccax
[IpakTudeckue pabOTHI:
OnbIThI no 00HapYKEHUIO JIEHCTBUS cui
MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIM WJIN caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MINPHUIIA.

6.17

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS
BO3/IyXa OT €r0 00bhEMA U HATPEBAHUS WIH OXJIKICHUSI.
[IpoBepka runoTe3bl JHUHEHMHOW 3aBUCHMOCTH JJIMHBI
CTONOMKAa KHUIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMITepaTyphI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTUM Tejla B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHJL.
UccnenoBanue siBjeHUS TEIIOOOMEHA MTPU CMEIIMBAHUHT
XOJIOJTHOW U rOpsiYe BOBI.




6.18

6.19

OmpezneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO
BOJZIOW TpHU TEIJIOOOMEHE C HarpeThiM METaNIMYECKUM
LUMJIHHIPOM.

Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca uCHapeHusl.

OrmpezenieHre OTHOCUTENIBHON BIIAXXKHOCTH BO3/yXa.
Ornpenenenue yaeIbHON TEMIOTHI TUIABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHUE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTA/UIBI B Tipupoje, uinydenne ColHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,
WHes, CHera.

TexHnueckue  yCTpoWCTBa:  KallMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETp, IMapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 OnexTpuszanus Tei. JBa poja 3JeKTPUUECKUX 3apsioB
BsaumopneiictBue 3apsbkeHHbIX Tel. 3akoH  Kynona

1.2 (3aBMCHMOCTD CHJIbI B3aUMOJIEUCTBUS 3apSUKEHHBIX TEJ OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 noss. lIpyHOun cyneprno3unuu 3JIEKTPUYECKUX I0JER
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »snexTpuuecknx 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n
JTUDJIEKTPUKU

1.5 3aKOH COXpaHEHHUs AIEKTPUUYECKOr0 3apsiia

76 DOneKTpuueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS
JIEKTPUYECKOTO TOKA. ICTOUHHMKYM OCTOSSHHOIO TOKA
Hencreus JIIEKTPUYECKOTO TOKa (TerutoBoe,

1.7 XMMHUYECKOE, MAarHuTHOE). DJEKTPUYECKHH TOK B
KUIKOCTAX U rasax

78 Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
HaIlpsDKEHUE

79 ComnpoTuBieHue IIPOBOJIHHKA. Y nenpHOE
CONPOTHUBIICHNE BEIIECTBA

7.10

3akon Oma a1 ydyacTka 1uenu

7.11

IlocmenoBaTenbpHOE )51 napauijiCiIibHOC COCAUHCHUC




MPOBOJHUKOB

Pabora wu MOIONHOCTb 3JICKTPHYECKOT'O TOKa. 3aKoH

7.12
Jxoyna — Jlenna
713 DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUIECCKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanme
714 ITocTossmaBIe MarHuThl. B3anmMoaeHcTBHE ITOCTOSHHBIX
MarHuToB
715 MarautHoe 1ojie. MarHuTHOe 1I0jie 3eMJId M €ro
3HAYCHUE JIJIA KU3HU Ha 3eMIIe
716 OnbIT Dpcrena. MarHuTHOE TOJI€ SJIEKTPUYECKOr0 TOKa.
[IpumeHeHue 3J1eKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmons3oBaHue
9JIEKTPOJIBUTATENIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCTOpTE
718 Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
naaykuuu. [Ipasuno Jlenna
DJIEKTPOTreHEPATOP. CriocoOsbl MOJIY4CHUS
7.19 BJIEKTPUYECKON SHEPIuHu. DIIEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OnbITHI 10 HAOTIOJCHUIO SIIEKTPU3ALUU TNl HHIYKIUEH
U [IPU CONPUKOCHOBEHMH.
UccnenoBanue JeHCTBUS DIIEKTPUUECKOrO TOJIA Ha
MIPOBOJIHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTHI BJIEKTPUUYECKON IIETH
IIOCTOSIHHOT'O TOKa.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HaPSKEHUSI.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYILETO Yepes3
720 pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS

Ha PEe3UCTOpeE.

OIIBITHI, JIEMOHCTPUPYIOIIINE 3aBHCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TpU
MOCJIeIOBAaTEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CHIBI TOKA MPHU MapaLICITbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYLIETO0 Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTH  DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH




7.21

7.22

CHJIBI TOKa, I/IILYH_IGI‘O qepe3 JIaMHO‘-IKy, oT HaprDKeHI/ISI
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJEHCTBHS ITOCTOSHHBIX MArHHTOB.
N3yueHnrne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB TPH
ux o0beAWHEHWHM ©  pasfencHuu. VccimenoBanue
JEUCTBHUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIbI
BSaI/IMOHGfICTBI/IH KaTyI_HKI/I C TOKOM M Mar"sumTa OT CHJIbI
TOKa M HampaBlieHWs ToKa B Karymke. M3ydenue
I[GflCTBHSI MAardivuTHOIO I10JIA Ha HpOBOHHI/IK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboThI
3JICKTPOJIBUTATEIISL. N3zmepenne KII
ANEKTPOABUTAaTEIbHON  YCTaHOBKH. OnpiTel 1O

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIUU:
HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS U HaIlTpaBJICHUA
WHAYKIOUMOHHOI'O TOKa

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, JApeld MoICcoB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HHU HA 3emiie, TOJISIPHOE
CUSIHUE

TexHuueckue yCTpoMCTBa: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AJIEKTPUUECKOW SHEPruw,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOIO TOKa

9 KUIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHUWUYECKUE ABJIEHUA
Mexanuueckoe JBHXKeHHE. MarepuanbHas —TOYKa.
- Cucrema orcuéra
8 8.2 OTHOCHTENHEHOCTHE MEXAHNUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
8.4 HepaBHoMepHoe mnpsimoninHeiiHoe nBuxkeHue. CpenHss

U MI'HOBCHHASA CKOPOCTH TECJIa HIpPH HCPABHOMCPHOM




IBUKCHUU

35 VYckopenue. PaBHOyCKOpEeHHOE HIPSMOJIMHEMHOE
JIBUKCHUE

8.6 Caoboanoe nagenue. OnpITs [amunes
PaBHOMepHOE [BIXEHHE MO OKpyxHOCTU. [lepmon u

8.7 yactora obpamieHus. JIMHelHAs M yrioBas CKOPOCTH.
LIeHTPOCTPEMHUTEIILHOE YCKOPECHHE

8.8 Ilepsblii 3akoH HeloTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akon Herotona

8.11 [IpUHIHMTT CYTIEPIIO3UITUH CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

313 Cua TpEeHUsI: CHJIa TPCHUSI CKOJIBKEHHS, CHJIa TPEHHS
HIOKOSI, JIPYTHE BUJIBI TPEHUS

314 Cuaa TSKECTH H 3aKOH BCEMHPHOTO TSATOTCHHUSL
Yckopenue cBOOOIHOTO MaICHUS

315 JBmwkenne  miaHetr  Bokpyr  Commuma.  Ilepsas
KOCMHUYECKasi CKOPOCTh. HeBeCOMOCTb ¥ HIeperpy3ku

816 PaBHOBecue maTepuaibHONM TOUKU. AOCOJIOTHO TBEPAOE
TEJIO

317 PaBHOBecre TBEPIOrO Teida C 3aKPEIUIEHHOH OCBIO
BpaieHusi. MomeHT cuiibl. LleHTp TsbrecTH

8.18 Umnynbe Tena. UsMenenne ummynbea. UMITysbe cuibl

8.19 3aKOH COXPAHEHHUS UMITYJIbCa

8.20 PeakTuBHOE BHKEHHUE

8.21 Mexanudeckas paboTa U MOIHOCTh

822 PabGora cun TsxecTH, ynpyroctw, TpeHus. CBA3b
SHEPruu U paboThl

323 [MoTeHManbHasi 9SHEprusi Tela, MOJHATOTO  HAJ
MOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHIMaNbHAs SHEPTUS CKATOM MPYKMHbI

825 Kunernueckass sHeprus. Teopema O KHHETHYECKOU
SHEPTHH

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU
[MpakTuueckue pabOTHI:

8.27 OmnpejiesieHNe cpeHEel CKOPOCTH CKOJBKEHHs OpycKa

WM OBWXKXCHHA MIapHUKa I10 HAKJIOHHON IIJTIOCKOCTH.




8.28

8.29

OmnpeneneHne ycKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JBVKCHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka THIIOTE3Bl: €CIIM IIPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSATCS
KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKH BPEMEHHU OJINHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHMS CKOJIBKEHUS
OT Ccuibl HOpPMalpHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus ckKoiabxeHus. Omnpenenenue
KECTKOCTH MpYXuHBL. OnpeneneHue padOTbl CHIIbI
TPEHHsT TpU PABHOMEPHOM [BIJKEHUM Tejla 11O
rOpU30HTaIbHONW mNoBepXxHOcTH. OrmpeneneHue padboThI
CUIBI  yOPYrocTM  IpU  IHOABEME  Ipy3a  C
HCIIONIb30BAHUEM  HENOJBMKHOIO UM IOJBHMYKHOIO
0JI0KOB

dusnyeckue SABICHUS B NPUPOAC: NPUIUBBI U OTIMUBBL,
nBUKeHHE IulaHeT COJHEYHOM CHCTEMbI, PEAKTHUBHOE
JBAKEHUE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIINAOMCETP, JaTYUKHU
TIOJIOKCHMUSL, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

21 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
92 Marematnueckuit u IIPY>KUHHBIN MasiTHUKHU.
[IpeBparenue sHepruu npu KoiaedaTeTbHOM ABHKEHUN
93 3aryxaromue KoneOaHus. BbIHYXIEHHbIE KONIeOaHMs.
Pe3oHnanc
Mexanndeckue BOJHBEI. CBOMCTBA MEXaHHMYECKHX BOJIH.
94 [IpononpHbIe W MoOmNepeyHbie BOJHBL. [[7TMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJOM Telle, CEHCMUUYECKHUE BOJIHBI
9.5 3Byk. [poMKOCTb U BBICOT 3ByKa. OTpakeHHue 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTudeckue pabOTHI:
OmpeneneHnne YacTOTBl M TMepuoAa  KoJieOaHUH
MaTeMaTUYeCKOro MasTHHUKA.
9.7 Onpenenenyie  4acToTl W IlepHoAa  KojeGaHuit

HPY)KI/IHHOFO MasjgTHHUKA
HccnenoBanre 3aBUCHMOCTH — IepHOJa  KOJeOaHUi
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.




HccnenoBanne 3aBUCHUMOCTH  MEpUOJA  KOJICOAHHIA
MPYXUHHOTO MasiTHHUKa OT Macchl rpysa. IIpoBepka
HE3aBHCUMOCTH nepuoaa KoJebaHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyxuHsbl. I3Mepenue yckopenus cBOOOAHOTO NaieHUs
du3ndeckue SBJICHHUS B MPUPOJIE: BOCTIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICEHUE, CEWCMUYECKUE BOJIHBI,
L[YHAMH, X0

9.9 TexHudeckue yCTpOWCTBA: HXOJOT, HCIOIb30BAaHUE
yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [kana >1eKTPOMarHUTHBIX BOJH

10.3 DneKkTpoMarHuTHas mpupoga cBera. CKOpOCTH CBeETA.
BousiHOBBIE CBOMCTBA CBETA

10 [IpakTuueckue pabOTHI:

10.4 N3ydeHne CBOWCTB  JJCKTPOMArHMTHBIX BOJNH C
MTOMOIILI0 MOOUITEHOTO TenedoHa
Ousnyeckue SABICHHUS B MpHUpoje: OHOIOTHYECKOe

10.5 JeiicTBHE BUJIIMOTO, yIbTPadHOIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 TexHnuueckue yCTpOICTBA: WCIOJIb30BaHUE
ANEKTPOMArHUTHBIX BOJH JJIsSi COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1 Jlyuepas Mojenb cBera. VIcTOuHHMKY cBeTa

11.2 [psAMONMHENHOE PACIIPOCTPAHEHUE CBETA

113 Otpaxenue ceta. [Imockoe 3epkano. 3aKoH OTpaKEHUS
cBeTa

114 [Ipenomnienne cBeta. 3akoH TPETOMIICHUS CBETA.
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

11 11.5 JIunza. Xop myyel B IMH3€E

116 OnTudeckast cucrema Qoroanmapata, MUKPOCKONA H
TEJIECKOTIIa

117 I'maz xak onTudeckas cuUCTeMa. bIH30pYyKOCTH |
JAIbHO30PKOCTh

11.8 Pasnoxxenue Oernoro ceeta B cekTp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa

11.9 [IpakTuueckue padbOTHI:




HccnenoBanre  3aBUCHMOCTH ~ yIJIa  OTPaKCHHS
CBETOBOT'O JIy4a OT yrJia MaJCHUsI.

H3yyeHne XapaKTEpUCTUK H300paKeHUS IpeaAMeTa B
IUIOCKOM 3epKalie.

HccrnenoBanre  3aBHCHUMOCTH — yrila  [PEJIOMIICHHS
CBETOBOT'O JIy4a OT YIJIA ITaJCHHs Ha TPAHHLE «BO3AYX —
CTEKIION.

[Monyyenne u300paKeHUH C MOMOILNBIO COOHMparomeit
JINH3HI.

Omnpenenenre (OKYCHOTO PACCTOSHHS W ONTHYECKOU
CHJIBI COOMPAIOILCH JINH3BI.

OIBITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OmnbIThl 1O BOCHPUSTHIO LIBETa IPEAMETOB IPHU HUX
HaOJIIO/ICHUH Yepe3 [[BETOBbIC (PUITBTPBI

dusznyeckue sIBICHUS B mpupoAc: 3aTMCHUA COJ'IHI_[a n

11.10 Jlynbl, 11BeTa TeJl, ONTHUYECKHE SIBJICHHS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
¢doToamnmapar, ONTHICCKUE CBETOBOIBI

KBAHTOBEBLIE SIBJIEHU S

12.1 OneiTel Pezepdopna u 1iaHeTapHass MOJENIb aToMa.
Monaens atoma bopa

122 Hcnyckanne u morionieHue cBera aToMoM. KBaHTHI.
JIuneityaTsie CIEKTPHI

12.3 PagmoaxtuBHOCTE. Anbda, OeTa- 1 raMMa-N3IyYECHNAS

, y4

12.4 Ctpoenue aromHoro sigpa. HykmonHas  Mojenb
aTOMHOTO siapa. M30Tomnbl

125 PannoaktuBHbie mpeBpamienus. [lepuon momypacnana
ATOMHBIX SIJEP

12 126 SAnepuple peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO H

MacCOBOT'0 YHCE

12.7 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH

12.8 Peakuuu cunte3a u aenenusd saep. VICTOUHUKH SHEPTrun
CouHIta 1 3BE31Q

12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
W3JIY4eHUH Ha )KMBbIE OPraHU3MbI
[IpakTrueckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEWYAThIX CIIEKTPOB

12.10

U3ITy4YEHUsI.
HccnenoBanue TPEeKOB: M3MEPEHHE HHEPIUU HACTHIIBI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).




W3mepenue paanoakTUBHOTO (poHa

dusnyeckue SABJICHUA B IIpupoac: €CTECTBEHHBIN

PaauOAaKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
12.11 PaIUOAKTUBHOE H3JIy4eHUE IIPUPOIAHBIX MHUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX M3JIIyYCHUH HA OpraHu3M
YeJI0BEKa
12.12 TexHnueckue YCTpPOUCTBA: CIIEKTPOCKOII,

VHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




I[NPOBEPAEMBIE HA OI'D 11O PU3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepsieMoro
TpeOoOBaHMS

OBLIEI'O OBPA3OBAHUSA

IIpoBepsiemble TPeOOBaAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U TI03HABAEMOCTH SBJICHUH NPUPOABI, O POJM OSKCIEPUMEHTa B
¢uszmke, o0 cucTeMooOpa3ywmieii poau (U3MKA B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKA M TEXHOJOTUH, 00 SBOJIOLUHU
bu3nYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPY>KAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Wi

3HaHUs O BHAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKpYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHWE UX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MMpOHECChI, UCIIOJIb3Ys (I)YH)IaMeHTaJIBHHe " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IG SIBJICHUA,

MCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIEHHsT MPaBMJI O€30MACHOTO TpyJa: HaOmrofeHue (HU3HMIECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLWH, OMHUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIHMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
IPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsicCHEHUS PU3NYECKUX MTPOLIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHUH, PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAaIONIUE (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXoauMbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEIIEHUH 3a1auu

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBJICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ MCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YeOHBIX 3aJaHWil HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




[NEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE JIBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€la OT
BPEMEHH B CIy4ac pABHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
L3 x(t)=x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHH MJIs IPOEKLIUH CKOPOCTH, NPOEKLUU
NepEeMELICHHs,, IyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEWNHOM
JBIKECHUHU
3aBUCHUMOCTb KOOpJIMHATBl T€jla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl Uil NPOEKIUU MNEpPEeMEUICHUs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduku 3aBUCHMOCTH OT BpEMEHHM s MPOEKUUH YCKOPEHUs, MPOCKIUH
CKOPOCTH, NPOEKLUHU T[EepeMEelIeHUsl, KOOpAUHAThl TPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH>KEHUN
CBobosnHoe nazeHue. PopMysibl, ONMKMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena 10
s BEPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH
' 3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
IPOEKIMH CKOPOCTH M KOOPAMHATHI TNpH CBOOOJHOM TMaJ€HUU Tela IIo




BEPTUKAIIH

CkopocTh pPaBHOMEPHOIO JIBWJKEHHUs Teja 10 OKpyxkHocTu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopenus. Dopmyra 1Sl BBIYUCIEHUS YCKOPEHUS:
2
a. = L
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
1
1L." = —
T
Macca. ITnotHocTh BemecTBa. @opmylia il BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas senuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEH Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F P _P'l—s»z

1.12

TpeHI/IC IMOKOSA U TPCHUC CKOJILKCHUA. GDopMyna IJI BBIYUCIICHUA MOAYJISL CHUJIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna a7si BBIYUCICHUS CUJIBI TSKECTH BOIHM3H moBepxHocTH 3emnu: F = mg.
JIBmxenue manet BOokpyr Comnnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jisi 3aKOHA COXPAHEHUS
MEXaHMYECKOI HEepPTruu B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpaienne MeXaHUIECKOU YHEPTUH MPU HATMYUH CUJIBI TPSHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Mowment cunsi: M - Fl.
YcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna sl BBIYUCIICHUS JTAaBICHHUS BHYTPU KHUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAO0B U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu JABM)KEHUM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIBI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYrocTH IpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
poAa MOBEPXHOCTH; CWIBl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEIICHHU
negopManuu MpYXUHBI, YCKOPEHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIIEH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHUE HE3aBHCHUMOCTH IepHojJa KoJieOaHU HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue s61eHUs 6 npupode: TPUMEPBHl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBiIeHHUS Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Teaa

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Termonepenaya Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y AelbHAst
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX IpOIEccax. YPABHEHUE TEIJIOBOTO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WCTIApEHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

napoobpazoBanus: L = Q/m

2.11

BiaxxHOCTB BO311yXa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! paboTs! TermoBeix ABuraTenei. KI1JI remmoBoro asuraresns

Ilpaxmuueckue pabomul

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, MOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IiaBieHus Jnpaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIiecca UCIapeHHs

2.16

Duszuueckue s6l1eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC W KaAIlIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHneC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 2JIEKTPUUECKUX 3aps0B
B3aumopeicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y IEITbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO I0JIS1 HA POBOJHUK C TOKOM
3.15 Onerter @apazes. SABnenue snekTrpoMaruuTHON HHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJAN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOcCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
pEeIOXPaHUTENH, D3JIEKTPOMArHuT, OJJIEKTPOJBUTATeNlb MOCTOSHHOTO TOKAa,
reHEepaTop MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHEL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
. muu3bl: D = 1/F
3.25 I'ma3 xak onrtuueckas cucrema. OnTudeckue mpudopsI
Ipaxmuuyeckue pabomul
N3mepenue onrtuyeckoil cuibl cobuparouieil JuH3bI; (POKYCHOTO pPaCCTOSIHUS
cobuparonieid JIMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpeaMeTa |
M300paXKeHusi, KOrja MpeiIMET paclojioKeH B JBOMHOM (QoKyce), ImoKa3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
UccnenoBanue cBoicTBa M300pakeHUs, TOJIYUEHHOTO C IIOMOIIIBIO0 COOMPAIOIIIEH
JWH3Bl; H3MEHEHHs (OKYCHOIO pAcCTOSIHMSL JIBYX CJOXKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJla MaJeHUs] Ha TpaHUIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyuenus. Peakuun anbga-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmonens atoma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3PS A0BOI0 U MaCCOBOT'O YUCE
Qusuueckue s6NeHUs 6 npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

BunbcoHa, snepHas sHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dusuka: 7-i kiacc: 6a30BbIN YpoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., Banos A.H.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

dusmka: 8-i kmacc: 0a30BbIl YpOBEHb: yueOHUK, 8 kinacc/ [lepeimkun M. M., iBanoB A. .,
AxkuuonepHoe obmiectBo «M3narensbctBo «lIpocBemenue»

®dusnka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun U. M., I'ytauk E. M.,
WBanoB A. U., [lerpoBa M. A., Akonepnoe o0miectBo «M3narensctBo «IIpocBemienne
dwusuka, 8 kiacc/ 'paués A.B., [Toroxes B.A., Bumaskosa E.A., OOmiecTBo ¢ orpaHn4eHHON
orBeTcTBeHHOCThIO0 U3narensckuii nentp «BEHTAHA-I'PA®y; AxkunonepHoe o01iecTBo
«M3marenscTBO «IIpocBemenue»

dwusuka, 9 kiacc/ I'paués A.B., [Toroxes B.A., bokos I1.1O., O6miecTBo ¢ orpaHu4YeHHON
oTBeTCTBeHHOCTHIO M3narensckuii nentp «BEHTAHAT'PA®y; AkiinornepHoe o01iecTBo
«M3parensctBO «lIpocBerienne»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

bubmuoreka [IOK https://m.edsoo.ru

®usuka. 7 kiacc. Meroauueckoe nocodue k yueouuky V.M. Ilepriikuna, A.M. BanoBa
®usuka. 7-9 knacchl.

Pabouas nporpamma k muaun YMK WM. Ileppimkuna, E.M. I'yrauk, AWM. BanoBa ®u3uka.
7 xnacc. Junakruyeckue matepuansl @usmnka. COOpHUK BOIPOCOB U 33/1a4. 7 kiacc Pusnka : 8
KJIacC : MPOEKTUPOBAHUE YUeOHOTO Kypca : MeToanueckoe mocodue / A. B. I'paués, B. A.
IToroxes, H. B. Illaponosa u 1p.

®dwusuka : 9 Kiacc : MpoeKTUpOBaHUE YU4EOHOTO Kypca : MeToaudeckoe nocooue / A. B. I'paués,
B. A. Iloroxes, H. B. Illaponosa u ap
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