Boimucka u3z OOII 000,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

PaGouass nporpamma
yueOHOro npeamera «®@uszuka» ais 7-9 kiaccos.

Copnepxanue o0yyeHus
7 kaacce

Pa3nen 1. ®us3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npupoabl. OU3nyecKue sSBICHUS: MEXaHHUUECKUe,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. DPuU3NYecKue NPUOOPHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTEMAa €INHHIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH H3Y4arOoT Ipuponay. EcrecTBeHHOHAY4YHbBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKE THUMOTe3, O0O0bsAcHeHHe HalmogaemMoro seiueHus. Omnucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckre TpuOOPHl M MPOLEAYpa NPSIMbIX U3MEPEHHUI aHATIOTOBBIM M IU(POBBHIM

npudopom.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalbl HK3MEPUTEIBLHOTO PHOopa.
W3mepeHune pacCTOSHUM.
N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoOB MaJbIX TEIN.
W3mepenune TemmepaTypbl IMpH IMOMOLIM UAKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIIEpaTyphI.
6. IlpoBeneHue uccienoBaHUS IO IPOBEPKE TUIOTE3bl: AATBHOCTh MOJNETA IIAPUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nes 2. [leppoHayaibHbIEe CBeIeHUS] O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHUE H
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BELIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH U TBEPABIX
(KpUCTaIIMYecKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BOJIBI.

Hemoncmpavyuu.

1. HabGmonenne 6poyHOBCKOTO JIBUKEHUSI.

2. Hab6monenue nuddysuun.

3. HaGnronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO TCUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
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Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBuKeHHE. PaBHOMepHOe W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTu 1 BpeMeHH JIBUIKEHUSI.

SBnenune wHepuuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JBHXKEHHUS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd v 3akoH ['yka.
H3mepenune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHUEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.
H3mepenne ckopocTy MpSIMOIMHEHHOTO ABM)KECHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHus: CKOpOCTH MIPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. Omnpenenenrue CKOPOCTH PaBHOMEPHOIO NBHKEHUS (IIapUKa B JKUIKOCTH, MOJEIU
ANEKTPUUYECKOTO aBTOMOOUIIS U TaK JIajiee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHsS Opycka WM HIapUKa MO HAKIOHHOU
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSKeHMs (IepopMaiii) MpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHbIICHUS U YBEIUYEHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua napneHus: TBEPABIMU TEIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl.  ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 1Is u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MIOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
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1. 3aBUCHMMOCTH JaBJEHUS ra3a OT TEMIIEPATYPHI.

2. lIlepenauya naBieHUs )KUIKOCTHIO U Ta30M.

3. Coobmaronyecs: CoCy/sl.

4. T'uapaBivyecKuil mpecc.

5. TlposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAJIKMBAIOIMICH CHJIBI OT O00BEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. YcnoBue 1IaBaHMS TeEN: IUIABAHUE WIIM HNOrpy’XCHUC TCJI B 3aBUCUMOCTH OT
COOTHOIIICHHUS IUNIOTHOCTEH Teja B KHUOKOCTH.



Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpy>KEHHOM B JKUIKOCTD

4acTH TeJa.
2. OmnpenesieHUE BBITAJIKUBAIOIICH CHJIbI, JCUCTBYIOIIEH Ha Telo, MOTpy:KEHHOE B
YKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOIIEH Ha TeEJIO B
JKUJIKOCTH, OT MACCHI TeJla.

4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIIEH CHJIbI, JICUCTBYIOIIECH Ha
TEJNO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTH TEJIa U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHHUE JIOJKU W ONpeaeieHue e

rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanundeckas padora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs
pbiuara. [IpuMeneHnue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPABUIIO» MEXaHUKU.
KIIJ mpocTeix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. Kunerndeckas M mnoreHuuasbHass sHeprus. [IpeBpamienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenennie pabOTHl CHJIBI TPEHHUS TPU PABHOMEPHOM JBHKEHUU Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycloBHiIl paBHOBECHS pbluara.

3. Hzmepenue KIIJl HakTOHHOM MIOCKOCTH.

4. H3yueHue 3aK0OHA COXpaHEHUS MEXaHUYECKON IHEPTHUH.

8 kiacc

Pa3nen 6. TenuioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMS BemiecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OTmbIThl, TOATBEPXKIAIONINE OCHOBHBIE TOJIOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KHUHETUYECKOW Teopuu. CMaymBaHWE W KaNWUIAPHBIE sBICHUs. TeruioBoe
pacIIMpEeHHE U CXKaTHE.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CmnocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Terionepenada u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TEIIIOMPOBOAHOCTD, KOHBEKIINS, U3TYyICHHE.

KonuuecTBOo TEmnoThl. YenbHas TEIIOEMKOCTH BellecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeIJIOBOTO OanaHca. I[lnaBieHme W oTBepeBaHHME KPUCTATUTMUYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcmapeHue.
Kunenmne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(hepHOTo TaBICHHS.

BrnaxxHocts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKpY>Karoueh cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaXx.

JHemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JIBUKCHUS.



Hab6mronenue nuddys3un.

Habmroienue siBjieHnii cMauMBaHUsI U KaWUTSIPHBIX SIBJICHUI.

Haburoienune TemnoBoro pacivpeHus Ted.

V3MmeHeHune AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsbl.

Bunel Teronepenayu.

OxaxkJIeHue MpU COBEPILIEHUU PabOTHI.

. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaGnronenue kumexHus.

12. HabGnroneHue ocTossHCTBA TEMIIEPATYPhI IIPH IIABICHHH.

13. Monenu TEmI0BbIX IBUTAaTENIEH.

Jlabopamopuwvie padbomot u onvimol.

OnbITHI 1O OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPHUYECKOMN TPyOKE OT TeMITepPaTypHhI.

7. HaOmroneHue M3MeHEHUs BHYTPEHHEH SHEPruM Tella B pe3yibTare Teluionepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBieHUS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOBI.

9. OmnpeneneHue KOJWYECTBA TEIJIOTHI, IOJIYYEHHOIO BOJOM NpU TEIIOOOMEHE ¢

HarpeTbiM METaNIMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCrapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

13. Onpenenenvie yaenabHOU TEIIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Ten. J[Ba poma 3IIEKTpUUECKUX 3apsAloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUSI 3apsSKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMM).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AMEKTpUYecKoro mojst. [IpuHImm cymneprno3uiun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsAaoB. DJIIEMEHTAPHBIN dieKTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHMS DJJIEKTPUUECKOTO ToKa. VMcTouHukm
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUHN TOK B )KUAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PabGoTa 1 MOIIHOCTH 37eKTpudecKoro Toka. 3akoH [[koyms—JIeHma. DnekTpuyeckue 1enu
U TIOTPEOUTENH ICKTPUUIECKOM dHEPTruu B ObITY. KOpOTKOE 3aMBbIKaHHE.

[locTostHHbIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe moJe.
MarnuTtHoe noJie 3eMIId U €ro 3HaueHue s ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
AIEKTPUUYECKOT0 TOKa. [IpuMeHeHne 31eKTpOMaruHuToB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIsS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TokKa. lcnosb3oBaHue
JIEKTPOABUTATENEeH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.
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Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnekrporeHepatop. CrnocoObl MOMyYEHUS JIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHLIUM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.

JIBa poja ANeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

VIcTOYHUKH TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

10. DaeKkTpUYeCcKUil TOK B KUJIKOCTH.

11. I'a30BBbIi1 pa3psa.

12. I3Mepenue cuiibl TOKa aMIIEPMETPOM.

13. VI3mepeHune J1eKTpUYECKOro HaIpsKEHUsI BOJIbTMETPOM.

14. PeocTaT u Mara3uH CONpOTUBIICHUIA.

15. BzaumoeiicTBruE OCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHHs TOJIFOCOB MATHUTA.

17. MoaenupoBaHHE MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnwIT Opcrena.

19. MarnuTHOE 1oJie ToKa. DJIeKTPOMarHur.

20. leiicTBME€ MarHUTHOTO TOJI1 HA MPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

23. Onbrter @apages.

24. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

OMBITHI 110 HAOTIOACHUIO AJIEKTPU3AIIUN TEJ UHAYKIIMEH U P COMPUKOCHOBEHUH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

CoOopka u mpoBepka padOThI INEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHDKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS

pe3ucTopa U HaNpsKEHUS Ha PE3UCTOPE.

7. OnbIThl, JE€MOHCTPUPYIOLIME  3aBUCUMOCTH  3JEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIU TIOTIEPEYHOTO CEYCHHS 1 MaTepuara.

8. IlpoBepka mpaBuia CIIOKEHUS HANPSHKEHUW MPU MOCIEI0BATEILHOM COEIUHEHUHN
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JiIsl CUJIbI TOKA MPHU NapajIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenrie paboThl AIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenrie MOLUTHOCTH JIEKTPUUECKOTO TOKA, BHIAEISIEMOM Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAMPSIKEHUS
Ha HEW.

13. Onpenenenne KIIJI narpeBaTens.

14. UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJISi TOCTOSIHHBIX MAarHUTOB MpPU HMX OOBEIUHEHUH U
pa3esIeHun.

16. MiccnenoBanue NeUCTBUS JIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBHS KaTyILIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yuenue neiicTBUS MarHUTHOT'O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u nuzyuyeHue paboThl 31€KTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTpoiBUraTeIbHON YCTAHOBKHU.

21. OnpITel MO MCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM WHAYKLIMH: HCCIEIOBAHHE

M3MEHEHUH 3HAaYEHMsI U HAlIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 kanace

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBH>KeHHE. CpelHsisi U MIHOBEHHass CKOPOCTh Teja IpPU HEPAaBHOMEPHOM
JBUKECHHM.

VYckopenue. PaBHoyckopeHHOE npsMonHerHoe ABmkeHrne. CBoOoaHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBIXKEHUE MO OKpyx)HOCTU. [lepuon u uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsoiii 3akon HeroTona. Bropo#i 3akon Hbrorona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3UIUHN CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUSA, CUja TPEHUs
MIOKOSI, IPYTHE€ BUJbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOJHOTO IaJCHMS.
JBuxenne 1iaHer Bokpyr Comnupa. IlepBas kocmuueckas ckopocTs. HeBecomocts u
[epErpy3KHu.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynbsc cuibl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTnBHOE IBHKEHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cuil TsxecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabotel. [loTeHUmanbHas >HEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroneHne MexaHM4eCKOro JBM)KEHUS Tela OTHOCUTENBHO pa3HbIX TeJ OTCYETA.

2. CpaBHeHHME MyTeW M TPACKTOPHUM JBMXKEHMS OJHOTO M TOTO K€ Tellda OTHOCHTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JIBUKEHHUS.

4. HWccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

5. HalGnroneHue ABMKEHUS TeJa MO OKPY>KHOCTH.

6. HabmioneHne MexaHUUECKUX SIBICHHUM, TPOUCXOAIINX B cucTeMe oTcuéra «Tenexka»

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBUCHMOCTb YCKOPEHHS Te€la OT MACChl Teja U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmroneHune paBeHCTBA CHIT PU B3aUMOJICUCTBUH TEJL.

9. H3MeHeHue Beca Tena pU YCKOPEHHOM JIBHIKEHUU.

10. [Tepenaya ummnyJsibca Ipu B3aUMOJICHCTBUU TEJL.

11. [IpeobpazoBanusi SHEPTUU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaHneHue UMIyJabCa MPHU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITyJIbCa MPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBHYKCHUS.

15. CoxpaHeHrne MEXaHHUYECKOM YHEPTUU TPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHre MEXaHHYECKOW SHEPTHH MPHU JBWKEHUH Tea MO ACHCTBUEM TIPY>KUHBI.



Jlabopamopuvie pabomul u onvimol.
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KoncTpynpoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHUS
[IapUKa WA TEICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJIbKEHHS Opycka WM JABMXKEHHUS IIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne yCKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JBHKEHHUU MO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM MNpPU PAaBHOYCKOPEHHOM JABM)KCHMHM 0€3 HadajJbHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPAng HEYETHBIX 4Yuceii, TO COOTBCTCTBYIOHIUC
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUSL.

Onpenenenne KodhHUIMEHTA TPEHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenue pabOThl CUJIbl TPEHUS IMPU PABHOMEPHOM [JBHKEHUM Tejla 110
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

. I3yueHne 3aKoHa COXpaHEHUsI SDHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHuA U BOJHEI.

KonebartenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHW: MepHoJ, 4acToTa,
amMIIuTyAa. MareMaTHYecKuil M NpPYXHHHBIH MasTHUKU. [lpeBpallieHne 5SHEpPruu INpu
K01e0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeinyxkaeHHble koneOaHus. PezoHanc. MexaHudeckue BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposionbHbIE U monepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue konebaHui TN Mo AEHCTBUEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.

2. HabGmronenue konebaHuii rpy3a Ha HUTU U Ha MIPY)KUHE.

3. HabGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacnpocTpaHeHue IPOJA0IbHBIX U MOTMIEPEYHBIX BOJIH (Ha MOJIEINN).

5. HalGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenne 4acTOTHI U MEPUOJIa KOJIeOaHUH MaTeMaTHIECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U NepHo/ia KoueOaHUi MPYKUHHOTO MasgTHHKA.

3. HccnemoBanue 3aBUCHMOCTH TepHoja KoieOaHUI MOJABENIEHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.

4. WccrnenoBaHue 3aBHCHUMOCTH TEpHOJa KoJeOaHUN MPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTH IEpHOJa KONEOAHWH Trpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OmnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpUO/Aa KOJICOAHWH MTPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. V3MepeHue ycKopeHUs: CBOOOIHOTO MaICHUS.

Pazgea 10. DinekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.



ONEKTpOMarHUTHOE NoJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHbIX BOJH. MCronb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoinHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOIICTBaA CBETA.

Jlabopamopnwvie pabomot u onvimeol.

1. W3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBLI€e SIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaK€HUs CBETA.

[Tpenomiienue cBera. 3aKoH npeaomiieHus ceeta. [lolHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nmydedr B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckormna. ['1a3 kak onTudeckas cuctema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CLIEKTPAJIbHBIX LBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

[IpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.

OTtpakeHue cBera.

[Tomryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xox nyueil B cobuparoiieil JuH3e.

X0 ay4del B pacCEUBArOILEH JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuntmn neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTA.

10. Mopens rnasa.

11. Paznosxenue 6eioro cBera B CIEKTP.

12. [Tomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JTy4ya OT yIJia MajeHUsl.
2. W3ydeHue XxapakTepUCTUK U300paKEHUS IPEMETa B INIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pakeHHiA ¢ TOMOIIIBIO COOMPAFOIIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHUJIBI COOMpArOIeit TNH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl IO BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJICHHUS.

OmneiTel Pesepdopnaa u ninanerapuas mojens aroma. Moaens atroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnas mogmens aromHoro sigapa. M3oromsl. PannoaxtuBHble mpeBpamenus. Ilepuon
MoJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBS3U
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus suaep. Mctounuku
sHeprun CosHIA U 3BE3N.

Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3JTYY€HUN HA )KUBBIE OPTraHU3MBI.
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Hemoncmpayuu.

CriekTpbl U3J1y4eHHsI U TOTJIOCHMSL.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Bojaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

PaboTa cuéTurka HOHM3UPYIOLINX U3ITy4YEHUI.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IPOJYKTOB.

JIaﬁopamopnbte pabomot u onvimeol.

1. HaOnroneHue CIUIOUIHBIX U JMHENUATBIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHUE SHEPrHMM YacTUIBl 0 TOPMO3HOMY IyTH (11O

¢dororpadusm).

3. HM3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MpEeIHA3HAYEeH [UId CHUCTEeMaTU3aluu U
00001IeH!sT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydarommxcs, BBIOPABILIKX 3TOT Y4€OHBIHN NpeameT.

[Ipy wW3yyeHUM [AHHOTO MOJYJS PpEAIU3YIOTCS U CHCTEMAaTU3UPYIOTCS  BUbI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00OecrneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTaIpeIMETHbIX IUTAHUPYEMBIX pe3ynbTaToB o0y4eHus, bopmupyercs
€CTECTBEHHOHAYYHAsTPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEJJOBAHUS SIBICHUN
OPUPOIBl U TEXHUKH, OBJAJICHUE YMEHUSAMHM OOBACHATh (DU3MYECKHUE SBICHMS, NPUMEHSSA
MOJIy4Y€HHBIE 3HAHUS, PelaTh 3a7a4, B TOM YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIA XapaKTep JAHHOTO pa3fella pealn3yercs 3a C4ET TOro,
4yTO 00y4arolInecs BBIMOIHSIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEIOBaHUA (PU3NUECKUX SIBICHUM, B TOM 4uCle Ui
MPOBEPKHU TMIIOTE3 U MOIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOI0 HCIOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MTPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

R

I[lnanupyemMbie pe3yjbTaThbl OCBOEHHS MPOrpamMmbl o (u3nKe Ha YPOBHE OCHOBHOIO
0o01ero oopazoBaHus

W3ydyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HaIpaBI€HO Ha
JOCTH)KEHUE JIMUHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
B pesynpraTe w3ydeHHs (QUINKK HAa YPOBHE OCHOBHOTO 00Imero ooOpa3oBaHUsS Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIOIINE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) IATPHOTHYECKOIr0 BOCIIUTAHUSA:
® - IPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3ndecKon
HAyKU,
® - [[EHHOCTHOE OTHOUICHHE K JTOCTHKECHUSAM POCCUUCKUX YUEHBIX-(PHU3UKOB,;
e 2) rpasIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
® - F'OTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIEHUHU OOIECTBEHHO3HAUYUMBIXU 3THUYECKUX
po06JieM, CBA3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKU;
¢ - OCO3HAHUC BAXKHOCTH MOPAJIIbHO-3TUYCCKUX NPUHIUIIOB B ACATCIBHOCTH y‘-IéHOI‘O;
e 3)3CTeTH4YeCKOr0 BOCIUTAHMS:



® - BOCIPUSATHE DCTETUYECKUX KAyeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTHU HAYYHOI'O MMO3HAHMSL:

® - OCO3HAHME IIEHHOCTH (PU3UYECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTA IMMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIIEH COCTABIIAIOLICH KYJIbTYPBI;

® - pa3BUTHE Hay4HOIl IF0003HATEILHOCTH, MHTEPECa K UCCIIEI0BATEIbCKOM 1€ TEIbHOCTH;

e 5) popMupoBaHUs KYJbTYPHI 310POBbSI H IMOIMOHAJIBHOIO 0J1ATONOTy U

® - OCO3HaHME IIEHHOCTH Oe30macHOoro obOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30IacHOr0 IMOBEACHMS Ha TpaHCIOpTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

e - chopMHpPOBAaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHKE CBOETO MpaBa HAa OUIMOKY M TaKOTro
e TIpaBa y IPYyroro 4ey0BeKa;

e 6) TPy10BOro BOCIIMTAHUS:

® - aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHUYECKHUX 3a71ad (B paMKax CeMbHU, 00pa30BaTEIbHOM
OpraHM3alfii, Topoja, Kpas) TEXHOJOTMYECKOW U COIMAIbHON HampaBIeHHOCTH,
TPEOYIONIMX B TOM YUCIIC U GU3HUYCCKUX 3HAHMUIA,

® - UHTEpeC K NPAKTHUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KO0JOrH4eCKOro BOCIIMTAHMS:

e - OpUEHTalUs HAa NpUMEHeHUe (U3MYECKHX 3HAHWM /s pelleHus 3agad B 00JacTH
OKpY’Karollled Cpe/pl, MNIAHUPOBAHUS MOCTYIKOB M OLIEHKHM KX BO3MOJKHBIX MOCIEACTBUHN
JUISL OKPY>KArOIIEeH CpeJibl;

® - 0CO3HaHHUE TI00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTell X pelieHHs;

e §8) aganTauMu K M3MEHSIONUMCS YCJIOBUSIM COLMATbHONH M MPUPOAHON cpeabl:

e - TOTPeOHOCTHh BO B3aMMOJIEUCTBHHM TIPU BBIMOJHEHUN WCCIECIOBAHUNA U TPOEKTOB
(hU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JAESTEIbHOCTD;

e - moTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHWMA, B TOM uucie GOpMyIUpOBaTH HJIEH,
MIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSIX;

® - oco3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUIN M KOMIETEHTHOCTEH B 00JaCTH (U3HKY;

® - [JJAHKPOBAHUE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpeMJICHUE aHATM3UPOBAThH U BBIABIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U DKOHOMUKH,
B TOM YHCIIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOUX JCHCTBUU ¢ YYETOM BIHMSHHUS HAa OKPYXKAIOUIYIO CPEeAy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHA.

MeTanpeaMeTHble pe3yJibTaThl
B pesynbraTe ocBOeHHMs mOporpamMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpaszoBaHusi y oOyuaromerocss OyayT cQOpMHUpPOBAaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKJIIOYAIOIIME I103HABaTeJIbHbIE YHHMBEpCAJIbHbIE Yy4YeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHBIE
YHUBEpCAJIbHbIE YIeOHBIE IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YIeOHbBIE IEHCTBHS.
Ilo3naBaTe/IbHbIe YHMBepcAIbHbIe yueOHbIe AeiicTBUSA
Bba3oBble jlornyeckue AeicTBUA:
e BBIIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIEC PU3HAKUA OOBEKTOB (SIBJICHHIA);
® YCTaHABJIMBATh CYLIECTBEHHBINA NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 000OIIEHUS
U CPaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccCMaTpUBaeMbIX (akTax, TaHHBIX U
HAOJIOIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SBJICHUSIM;



BBISBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U TMPU U3YYEHUU (PU3UYECKHUX SIBICHUN W
IIPOLIECCOB, JieNaTh BBIBOJBI C KCIOJIb30BAaHUEM JECIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBSI3IX (PU3UUYECKUX BEIINYHH,
CaMOCTOSITENIbHO BBIOMpAaTh CHOCOO pemieHus y4eOHOW (U3MUECKOW 3aaadu
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOJAIIEro C
y4E€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

UCIIOJIb30BaTh BOTMPOCHI KaK MCCIIEI0BATEIILCKII HHCTPYMEHT MO3HAHNS,

MPOBOAWTH TIO CAMOCTOSTENIbHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bu3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SBICHUS;
OILICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYCHHYIO B XOJIE
UCCIICIOBAHHSI WITH DKCIICPUMEHTA,;

CaMOCTOSITENILHO ~ (pOPMYyIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEIEHHOTO HAOIOACHUS, OTIBITA, UCCIICTOBAHMS,

IPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, & TAKKE
BBIJIBUTATh TIPE/IIIONIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, MHCTPYMEHTBHl U 3alpoChl MPU IOUCKE U OTOOpE
UH(OPMALIUHU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (DU3NYECKO 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMy IMpeacTaBieHHs HH(oOpManuu u
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECJIO0XKHBIMH CXEMaMH, JAMarpaMMaMu, HHON
rpaduKoi 1 X KOMOMHALIUAMHU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbBIC y‘leﬁl—lble JelcTBUA:

B Xozie oOCyx/aeHus y4eOHOro MmarepHalia, pe3yjibTaToB JabOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIE Ha PelleHUe 3a/1a4U U MOoJIep KaHne 0J1arokKeaTeIbHOCTH OOIIEeHNUS;
COIIOCTABJATh CBOM CYXAEHUS C CYXKICHMSAMU JApPYrMX YYaCTHHMKOB JMajora,
OoOHapy>KUBaTh Pa3InyKe U CXOJICTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MUCHbMEHHBIX TEKCTAX;

nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl  BBINOJHEHHOTO  (PM3MYECKOrO0  OMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, TIPOEKTA);

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYAIBHON pabOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEMBI;

OPUHUMATh LEJIW COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBaThH JeMcTBUSA MO €&
JIOCTHDKEHUIO: PacIpeesiAiTh POIM, 00CYKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTHUrasi KaueCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaINpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaHIbI;
OLICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMHA MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUX, TPEOYIOIIMX Il PeIICHHS
(bu3nUecKux 3HaHUH;

OPHEHTHPOBAThCA B PA3NUYHBIX MOAXOJAaX HPUHATUS PELICHUH (MHIMBUIyaIbHOE,
NPUHSATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH IPYIIIOi);



CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIIeHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHUN;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATH MPUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHUS) pE3YJbTaTOB JAESITEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHHS (PU3NYECKOTO
UCCIICIOBAaHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HAaBaTh CBOE MpaBO Ha OIIMOKY HpU peUleHHH (GU3UYECKUX 3aJady Wid B
YTBEPKICHUAX Ha HaAy4YHbIE TEMBI U TAKOE K€ IIPaBO APYroro.

IIpeaMeTHbIe pe3ybTaThl
K kxonny oOyueHuss B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCTIOJIB30BaTh TIOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBIICHHs, HAOIIOICHNUE,
OKCIEPUMEHT, MOJIEINb, TUIIOTE3a, CAMHHUIBI (PU3MUECKUX BEIMYHH, aTOM, MOJEKYyJa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, *KMIKOE, razoo0pa3zHoe), MEXaHUYeCKoe
JIBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIast cuia, aedopmarus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOO0ILAOIINECS COCYIbI;

pasnuyath siBiieHUs (Anud¢ysus, TeI0Boe IBUKEHHE YaCTUILl BELECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLMs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TN C 3aKPEeIUIEHHOW OChI0O BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TeJIaMU, KUAKOCTSIMH M ra3aMu, aTMOC(epHOe JaBleHue, MJIaBaHue Tell, IPeBPaLeHUs
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3MUecKue SBICHHS B TMPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMA
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpPHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJE U
TEXHUKE, BIHSHUE aTMOC(EpPHOTrO JaBICHHWS Ha JKMBOM OpraHW3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepPEeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUI;

OTHCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCThb, CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BeC Tejla, Cujla TpPEHUs, JIaBJICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBHITAJKMBAIOUIas CWJIA, MEXaHHW4eckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsI SHEPTHsl), IPU OIMMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI UCIIOJIb3YEMBIX BEJIMUNH, X 0003HAYEHUS U €AUHUIIBI
(¢U3NUEeCKUX BEIMYMH, HAXOOUTH (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C APYTUMH BEIMYMHAMM, CTPOUTH TpaUKM H3YYEHHBIX 3aBHUCUMOCTEM
(bU3HYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKUE SBJIEHUS U IPOLECCHI, HCIONb3Ys
npaBujia CJIOKEHMs CUJ (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH I[lackamns, 3akoH



Apxumerna, MpaBWIO paBHOBECUS pbluara (0J0Ka), «30JI0TO€ MPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXAaHWYECKOM JHEpruM, IpU OTOM JaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBSCHATh (U3UYECKUE SIBICHUS, IPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPaKTHUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ Onopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 J1eHCTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAalOIIME (U3MUECKHME BEIWYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJadu
3allUCBIBATh KPATKOE YCJIOBUE, NOJCTABIATh (PU3NYECKHE BEIUYMHBI B (POPMYIBl U
IIPOBOAMTH PAacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3ajiay, OLIEHUBATh PEAINCTUYHOCTD MOTY4eHHON (PU3NUECKOI BETMUNHBL;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIMIM (PHU3HUECKUX
METO/IOB, B OIIMCAaHHM HCCIIENOBAHMUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKECHHE
(rumotesy), paszauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IIaTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH ONBITHI [0 HAOIIOJAEHNUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOMCTB
Tes:  (OPMYIMPOBATH IPOBEPsiEMble NPEANONI0KEHUs, COOUPaTh YCTAaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJ1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBINOJIHATh NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LUGPOBBIX NMPUOOPOB, 3alHUCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKO BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSMBIX NU3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JBHXKYILErOCs
TeJa OT BPEMEHU JBUKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIEH
CHIIbI 0T 00bEMa TOTrpYKEHHOHM wYacTW Tela M OT IUIOTHOCTH JKMJKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH TJaBaHMS TeJ, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpeHus, cienysd MpeUIoKeHHOMY IJIaHy, (PUKCHPOBaTh pe3yiabTaThl MOJIYy4YEeHHON
3aBHCUMOCTH (PU3MUECKHX BEJIWYMH B BUJAE MNPEJIOKEHHBIX TaOIUIl U TpaduKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

MPOBOANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTh BeEIIECTBa
JKUJKOCTH W TBEPAOrO Tella, CWila TPEHHsS CKOJIBKEHMs, JaBJIEHHE BO3ayXa,
BBITAJIKMBAIOIIAs CHJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MPesIOKeHHON
UHCTPYKLMU: TIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE NICKOMOM BEIMYUHBI;

coOyoaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETp, pbluar, MOJBUKHBIN U
HETOABMKHBIN OJIOK, HAKJIIOHHAS TUNIOCKOCTH;

XapakTepu30BaTh MPUHIUNIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAHHA (B TOM 4MCIE: MOAUMIHUKU, YCTPOMCTBO
BOJOIIPOBOZAA, THAPABIMYECKUM IPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HAcCOC,



apeoMeTp), UCHONIb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A oOecredeHus
0€30MaCHOCTH TpHU OOpaIIeHWHd C NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYXKarolleH Cpese;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HaHUM U MyTEM CpaBHEHUs
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXET ObITh HEJJOCTOBEPHOM;

UCTIOJIF30BaTh TPU BBHINIOJHEHUN YYEOHBIX 3a/IaHUI HAYyYHO-TOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOT0 COAEp)KaHMs, CIOpPaBOYHBIE MaTepHajbl, pecypchl cetn HHTepHeT,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU M3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHE NMUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3nyeckoro coiepkanus, B TOM 4YHcie MyOJIMYHO AeaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCICAOBAHUH, IIPH ITOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOK/ATh BBICTYIJICHHE NIPE3CHTAIHEH;

IPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U MCCIIEI0BaHUM pacrpelesaTh 00sS3aHHOCTU B
rpymnie B COOTBETCTBUH C OCTaBIEHHBIMU 3371a4aMH, CJIEAUTD 32 BBINOJIHEHUEM IIaHa
NIeCTBUH, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIA[ B JAEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPY’KAIOIIHX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

WCIIOJIH30BaTh TOHSTHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUECKHE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBIILEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA JJIEKTPUUECKUI TOK, MarHUTHOE
noie;

paznuyaTh SIBJICHUS (TEIUIOBOE pACUIMPEHHE U CXKaThe, TeIionepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApeHHe, KOHJICHCAllUs,
IUIaBJIEHUWE,  KpucTalm3auus  (OTBepAeBaHME),  KHUIEHHME,  TeIulonepeaaya
(TEemIoNpPOBOIHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3AlUs Tell, B3aUMOJICHCTBUE
3apsANIOB, JEUCTBHUSI JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 WX XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SIBJICHUI B OKPYXKAIOIIEM MHUPE, B
TOM uyucie (U3MYecCKue sBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KaMmWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3inydeHue CouHIa,
3aMep3aHue BOIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
JIIEKTPUYECKUE sBIEHUS B armocdepe, DIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3HUECKUX SIBICHH;

OTHCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYECKUE SBICHUS, UCIIONB3Ysl (PU3NIECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIUIOTHI, YyHAeIbHas



TEIJIOEMKOCTh  BELIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMs, YJAENbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsl TOTUIMBA, KOA(DQHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUYECKUN
3apsii, CUja TOKa, OHJIEKTPUYECKOE HaMpsHKEHUE, COMPOTHUBIICHUE IPOBOJIHHKA,
yZI€JIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOr0 TOKA), IPU
ONMCAHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS M SAWHUIIBI (PU3MYECKUX BEIUYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH T'paduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITMYUH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIECTBA,
IOPUHIIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma ais ydactka 1enu, 3akoH JDxoyns—JIeHna, 3aKkoH cOXpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €ro
MaTEeMaTU4YeCKOe BHIPAXKCHHUE;

OOBACHATh (PU3MYECKHE TPOLECCHl W CBOWCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTUPOBAHHOT'O Xapakrtepa: BBISBJIATH
MPUYUHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKHUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHallu3a YCJIOBUA 33/Ja4yu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX ISl PEIICHUS 3aauH,
BBIOHMpaTh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPelleHus, TPOBOAUTH PACUETHI U
CpaBHUBATH MOJYyUYEHHOE 3HaUCHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU,
pacmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJIb3yd  ONHCAaHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh TOPSAJKA TPOBEICHUS] HCCIEIOBAHUS,
JIenaTh BBIBOJIBI,

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUYECKUX SIBICHUN WU (DU3UYECKUX CBOMCTB
Ten (KamwuUIApHBIC SIBJICHMS, 3aBUCHMOCTBH JaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUSI U HATPEBAHUS IIPU U3JTYUYEHUH OT LIBETA
W3JIyJaromniel (MOTJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAM €€ TOBEPXHOCTH, OHJIEKTpHU3alus Tel |
B3aMMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€MCTBUSI MATHUTHOT'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMArHWTa, CBOWCTBA DJIEKTPOIBUTATEIS
MOCTOSSHHOTO TOKa): (OpMyNIHpOBaTh MpPOBEpsSiEeMbIe TPEINONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyITHUpPOBaTh BHIBOJIBI;

BBITIOJIHSITH TPSIMBbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHON BIAQKHOCTH BO3/1yXa,
CHUJIBI TOKA, HAIPSDKEHHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
(bU3MYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MPOBOANTH MCCIICOBAHUE 3aBUCHMOCTH OIHOU (DM3MUYECKON BETUYHHBI OT APYroil ¢
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJAHUKA OT
€ro JUIMHBI, TJIOIMIAAN TONEPEYHOTO CEUYEHUSI U YIEIbHOTO CONMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOIHUK, OT HAMPSIKEHUS HA TPOBOIHUKE,
WCCJICIOBAHNE TIOCIICIOBATEILHOTO MU TAapaICIbBHOTO COCIWHEHHH TPOBOIHUKOB):
IUTAHUPOBATh MCCIICIOBAHNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
Tabyul ¥ rpaduKoB, AeJaTh BHIBOABI IO PE3yIbTaTaM UCCIIEI0OBAHUS;

IPOBOJIUTH KOCBEHHBIC WM3MEpEHHUs (U3UYECKUX BEIMUYUH (yIeNbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaThb HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIYys
MPEJI0KEHHOW HHCTPYKIUH, U BHIYUCIISITH 3HAYCHHE BETUYHUHBI;

coOuoaTh TMpaBWJia TEXHUKH 0Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETYMK AIIEKTPHUYECKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTelIbHBIE AIIEKTPONPUOOPHI
(mpuMmepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MOCTOSSHHOTO TOKa), HCIONIb3ysd 3HAaHHUA O CBOMCTBaX (PU3MYECKHX SBICHUU W
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA WM H3MEpUTEIbHBIE MPUOOPHI O
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOPAHMUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTeNbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3jinyas yCcJIOBHbIE 0003HAYEHMsI JIEMEHTOB AJIEKTPUUECKUX LIENei;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B TOBCEAHEBHOW KHU3HU Ml OOecreueHus
0e30MacHOCTH TpHU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXKarollei cpese;

OCYILECTBIIATh MOMCK HH(OpManuu (u3ndeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBHITIOJHEHUN YYEOHBIX 3a/IaHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
(¢u3NYeCKOro coJepkaHus, CIpPaBOUYHbIE MaTepuainbl, pecypcbl cetu WHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 0000mas
UHPOPMAILIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3UYECKOTO COJCPKAHUS, B TOM UHCIEC
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  NMPOEKTHOM MM  HCCIEN0BAaTENbCKON
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN TOHSTHIHBIA armapat
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

IpY BBIOJHEHUH YYeOHBIX IPOEKTOB W WCCIEHOBAaHHNA (U3NYECKHX IPOIECCOB
pacnpeensaTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABIEHHBIMU 3aJadyaMu,
CIETUTh 3a BBHIMOJHEHHEM IIJIaHa JEHCTBUN M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIQJ B  JIEATCIBHOCTh  TPYIIBI, BBICTPAWBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, TPOSBIIS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K xonmy oOy4yeHus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHEI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAas TOYKa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEeHUs, nedopmManus (yrnpyras, miacTuueckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M TEpPErpy3kH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYECKHe KOJIe0aHWsi Y  BONHBI, 3BYK, UWH(GPa3ByK ¥  YIBTPa3BYK,



AIIGKTPOMATrHUTHBIC BOJIHBI, ITKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO3OPKOCTh, CIIEKTPhl HCIyCKaHWs W TOromieHus, anbda, Oera- ¥ ramma-
U3JTY4EHUs!, U30TOIBL, SiACPHAs YHEPTeTHKA,;

pa3iauyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MAICHUE TEJ, PABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aHMOJCIHCTBHE TeJl, PEaKTUBHOE JBUKECHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolIue W BBIHYXJACHHBIE KoJeOaHWs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaXEHUE 3BYKa, MPSAMOJIMHEWHOE pPAaclpoCTpaHEeHHE,
OTpaXEHUE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAs PaJMOAKTHBHOCTb, BOZHUKHOBEHUE JIMHEHYATOrO CHEKTPa H3IIyYCHHS)
[0 OINHCAHUIO WX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKHX SBICHUHN B OKpY’KaroieM Mupe (B
TOM uHcie (U3NUECKUe SBICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, BIXKCHUE IUIAHET
CoJIHEYHOH CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
JKUBOTHBIMHU, 3EMIIETPSICCHHE, CEHCMHUYECKHe BOJIHBI, IyHAMH, 3XO, IIBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPauOIECTOBOIO M PEHTTEHOBCKOTO M3JIYyY€HUN, €CTECTBEHHBIN paJlOaKTUBHBIM
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3IYYEHHI HAa OPraHU3M 4eJjoBeKa), PU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYHIECTBEHHBIE CBOWMCTBA (IPU3HAKH)
(bu3NYECKUX SIBICHUIL;

OTMCHIBATh M3YYECHHBIE CBOMCTBA Te U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs CKOPOCTh TeJia IPH HEPABHOMEPHOM JBW)KCHHH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIJoBas CKOPOCTh, CHUJa TPEHHUs, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MOTEHIIUATbHAS SHEPTUS Teja, MOJAHITOTO
HaJT TIOBEPXHOCTHIO 3€MJIH, MTOTCHIIHAIbHASI DHEPTUS CKATON MPYKUHBI, KHHETHUECKAs
SHEprusi, TMOJHas MeXaHW4ecKas HHEeprusi, MepuojJ M YacToTa KoleOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb NMPEIOMIICHUS
Cpelbl), TIPH OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIb3YEMBIX
BCJIMYMH, O0O3HAUCHUS W CAVMHHIBI (PU3NICCKUX BEIWYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MUECKYI0 BEIUYHHY C JIPYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKHE SIBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpaHEHUsI DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTCHUS, MPUHIUI CYMEPHO3UINH CHII,
MPUHITAI OTHOCUTENBHOCTH [ anmiesi, 3akoHsl HpI0TOHA, 3aKOH COXpaHeHHS UMITYJIbCa,
3aKOHBI OTPAKEHHUSI W TPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsAJ0BOrO H
MaccoBOTO 4YHCEN TpU SACPHBIX pEeaKIusIX, IPH OTOM JIaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHYECKOE BhIpaKEHHE,

OOBSICHATh (PU3MYECKHE TMPOILECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  TPAKTHKOOPHCHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  IPHYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—
3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUYECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3a7a4M (OMUPAIONINECcs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCITONIB3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 3a/ladMl 3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTAIONINE WU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAMMBIC ISl PEIICHUS,



IOPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
(Gu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PELIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
NPENOI0KEeHNE, OICHUBATh IMPABWIIBHOCTh TOpPSIKAa MPOBEACHUS HCCIEI0BAHUS,
JieNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3y4eHue BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpAaHEHUS YHEPTHHU, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTU IPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJI€OaHUH, TPSIMOJIIMHEHHOE pacpOCTpaHEeHUE
CBETa, Da3jlokeHHe OeIoro cBeTa B CHEKTP, U3Yy4EHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB HW300pakeHHs IpeaMera B COOHparomel JIMH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTEIbHO
coO0MpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATH X0 ONbBITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHUH, ONpENeNss CpeaHee
3HaYCHHE H3MepseMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUO0opa);

IIPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHUS CBETa OT yrja HaJeHus U
yIiia MpesoMJIeHHUs OT yIJia MajJeHus): IIAHUPOBaTh UCCIE0BAHNE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOIO MaJeHMS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoA KojleOaHMH MaTeMaTHMYecKOoro U MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CUJa COOMparommie JIMH3bI, pPaauOaKTUBHBIN (OH):
IUIAHUPOBAaTh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON HHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEITMYUHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
WU3MEPEHHUI;

coOioiaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIC TPU3HAKM W3YYEHHBIX (U3WYECKHX MOJENeH: MaTepuanbHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHeTapHast MOJIENb ATOMA, HYKJIOHHAst MOJIENIb AaTOMHOTO 1pa;

XapaKkTepru30BaTh MPHHIUIBI JCHCTBHUS W3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHUCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, dX0JI0T, OUKH, TIEPUCKOII, JoTOoarmapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX NMPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPHU PEUICHUU y4eOHO-
NPAaKTUYECKHUX 3ajjay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHMs M300paXKeHUN B INIOCKOM
3epKalie ¥ cCOOMparomiei TuH3e;



NPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0€30MaCHOCTH TMpH OOpalIeHuHd C NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh MOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIHpPYs] TMOUCKOBBIM 3allpoC, HAXOIUTh IYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TMOJIYUCHHON WH(POPMAIlMM Ha OCHOBE HWMEIOIUXCS 3HAHUU U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-MOMYJISIPHYIO JINTEPATYPY
(U3MIECKOr0 Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJQ/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMAIUU
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MyOJUYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHON WIIM MCCIEA0BATENbCKON AESITEIbHOCTH, IIPU ITOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro paszgena (U3NKA U
COINpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUU

CBCPCTHHUKOB.

TemaTHUyeckoe MJIAHNPOBAHHE

7 kyacc
KounuectBo yacos DJIeKTPOHHbIE
Ne  HammeHoBanme
n/ a3/1eJI0B U TeM B K 1§ (wnpposrie)
: ﬁ 021 - cer OHTpﬁo.]IbH palc;nquK 06pazoBaTeIbHbIe
porp 0 ble Pad0ThI He padoThl pecypes
Paszpen 1.@u3uka u e€ poJib B NIO3HAHUM OKPYKaK0LIEro Mupa
DU3IKE - HAYKA O bubmuorexa [JOK
1.1 K 2 https://m.edsoo.ru/7f416
pupoJie
194
DH3HYCCKIC bubmuorexa [JOK
1.2 2 https://m.edsoo.ru/7t416
BEJTUIHHBI
194
EcrecrBeHHOHAay4YH bubnmoreka [JOK
1.3 BIF METOJ 2 https://m.edsoo.ru/7f416
TMO3HAHUSA 194
Hroro no paszneny 6
Pa3nea 2.1lepBoHayaiibHbIe CBeICHHUS O CTPOCHHMH BeleCTBA
CrooeHIe bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7t416
BellecTBa
194
JIBmkeHue u bu6mmoreka [IOK
2.2 B3aUMO/ICIICTBUE 2 https://m.edsoo.ru/7f416
YacTHUIl BElIeCTBA 194
ArperatHbie bubmuotexa [JOK
2.3 COCTOSIHUSI 2 https://m.edsoo.ru/7f416
BEIIEeCTBa 194




Hroro no pazneny

5

Paznen 3./IBu:xeHue U B3auMoJieiicTBUeE TeJl

4acoB IO Mporpamme

Me CKOe bu6mmoreka [IOK
3.1 XATACCRO 3 https://m.edsoo.ru/7f416
JIBHOKCHUE
194
e bu6mmoreka [IOK
3.2 HEPIHA, Macea, 4 1 https://m.edso0o.ru/7f416
IJIOTHOCTh
194
bubmuorexa [JOK
3.3 Cwuna. Buner cun 14 1 2 https://m.edsoo.ru/7f416
194
Wroro no pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
[laBiienue.
H;éfi?;: bubmuorexa [JOK
41 93 3 https://m.edsoo.ru/7f416
TBEPABIMHU TEIIAMH, 194
KUIKOCTIMH H -
ra3aMu
Jlasenn bubmuorexa [JOK
4.2 crme 5 https://m.edsoo.ru/7t416
KUJIKOCTH
194
bu6mmoreka [JOK
43  Amvochepuoe 6 https://m.edsoo.ru/7f416
JIaBIICHHE
194
ﬁ;nf;ili; U rasa bu6mmoreka [IOK
4.4 A . 2 3 https://m.eds00.ru/7f416
Ha TIOTPYXEHHOE B 194
HHUX TEJIO —
Hroro o pazaeny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHEprus
PaGota 1 bubnmoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
MbocThie bubnmnoreka [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
Mexanunyeckas bubmiorexa LIOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEpTruUs
194
Hroro o pasaeny 12
PesepBHOE Bpems 3
OO0m1ee KOJIMYECTBO 63 4 12

8 kiaacce




Ne HaumenoBanue

KoaudecTBO 9acoB

DJIEeKTPOHHbIE

(undposbie)
E/ E)[aillreJ;(;fMI/:) ITeM Bcer KOHTpﬁO.]ILH HpaK;I/I‘IGCK 06PA30BATETBLHBIE
porp 0 bl€ Pa0oThI e padoThbl pecypeb
Paznen 1.TenyioBLie siBJeHUS
Ctpoenue u bubmuorexa [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIlleCTBa Ice
TeILIoBLIC bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
Ice
Wroro no pazneny 28
Paznen 2.2/1ekTpuyecKkrue ¥ MATHUTHbBIE SIBJIEHUS
DIIEeKTpUUYECKHE
3apsiibl. bu6mmoreka [JOK
2.1 3apsKEeHHbIE 7 1 https://m.edsoo.ru/7f418
TeJaa B UX Ice
B3aMOJICUCTBUE
[TocTostHHBIM bubnuoteka [JOK
2.2 JIIEKTPUYECKUN 20 2 7 https://m.edsoo.ru/7f418
TOK 1ce
MArHITHELE bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS
Ice
DJIEKTPOMAarHuTH bubmorexa [JOK
2.4 P 4 https:/m.edsoo.ru/7f418
ast MHTYKIIAS
Ice
Uroro no pazneny 37
PeszepBHoe Bpemst 3
OO0111€e€ KOJIMYECTBO 63 4 145
94acoB T10 Mporpamme
9 kJacc
KounuectBo yacos JJIeKTPOHHbIE
Ne Haumenosanue
n/ a3/1eJI0B H TEM B K I (undposrre)
. E OIlr - cer OHTpﬁo.]I]:H palc;nqecx 06pazoBaTeIbHbIE
porp 0 bl€ pa00ThI e padoThbl pecypeb
Pazngen 1.Mexannueckue siBJeHUS
Meﬁﬂnqecme bubnmoreka [JOK
1] AmwkenHen 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
ONHUCaHUs
B3aunmoneiictere bubmorexa [IOK
1.2 e a 20 1 3 https://m.edsoo.ru/7f41a

4a6




bubmuoreka [JOK

13 | SaKom 10 https://m.edsoo.ru/7f41a
COXpaHCHHUS
4a6
Hroro no pazneny 40
Paznen 2.Mexannueckue KoJ1e0aHUSA U BOJTHBI
MexaHnndeckue bubmorexa LIOK
2.1 7 https://m.edsoo.ru/7f41a
KoJIeOaHM
4a6
MexaHudeckue bubmorexa LIOK
2.2 8 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 426

Wroro no pazneny 15

Paznen 3.3J’[eKTp0MaFHI/ITHOC MOJI€ U 3JICKTPOMATIrHUTHBIC BOJIHBI

DNIEeKTpOMarHuTH

06 TIOIIe 1 bubmuoreka [JOK
3.1 6 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bI€ BOJIHBI
Utoro no pazneny 6
Pa3nen 4.CBeToBbIe IBJIEHUS
3aKOHbI bubmuoreka [JOK
4.1 pacrpocTpaHeHH 6 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIMH3BI 1 bu6mmoreka [JOK
4.2 OIITHYCCKUE 6 https://m.edsoo.ru/7f41a
npudopbI 4a6
Paznoxxenue bubnuoteka [JOK
4.3 Oenoro ceera B 3 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Uroro mo pazaeny 15
Pasznen S.KBaHnToBbI€ IBJICHUS
Ucnyckanue u bubnuotexa [JOK
5.1 MOTJIOIICHHE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoenme bu6mmorexa [IOK
5.2 6 https://m.edsoo.ru/7f41a
aTOMHOTO Si7jpa
4a6
STepHbie bubnmoreka [JOK
5.3 7 https://m.edsoo.ru/7f41a
peakimu
4a6
Hroro o pasneny 17

Pa3nea 6.1loBTOpUTE/IBHO-00001IA0IINH MOIYIb

IToBTOpeHue n
000011IEH1E

6.1 coJiepKaHus 9
Kypca pU3HKHU 3a

7-9 xnacc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6




Hroro no pazneny

OO011IEee KOJIMYECTBO
9acoB IO MPOTpaMMe

102 3 27

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

7 kjaacc

Kon
MpoBePsIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pa3nuyath ABJICHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE

pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (U3WYECKHX SBICHUH B
OKpY’KarollleM MHUpe, B TOM 4ucie Gu3nYecKue sIBICHUS B IPUPOJIE, IIPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (ITpU3HAKK) (PU3UUYECKUX SIBJICHUN

1.4

OTMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3MUYECKHE SBICHHS, UCTIOIb3Ys
¢usznyeckue BeNWYMHBI, TIPU OMNHMCAHUM TPABHIBHO TPAaKTOBAaTh
(u3nyecKuii CMBICI HCIONb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W
€IMHUIBl (U3UYECKUX BEIWYMH, HAXOJIUTh (DOPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOMTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PM3NYECKUX BETMUUH

1.5

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/I3I/I‘leCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA  HU3YYCHHBLIC 3aKOHBbI, TIIpH OJOTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHA U 3alMCbhIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATh (pU3MUECKUE SBJIEHUS, NPOLECChl M CBOMCTBA TEl, B TOM
YuCle M B KOHTEKCTE CHUTyallud INPAKTUKO-OPUEHTHPOBAHHOIO
XapakrTepa: BBIABIATH  [PUYMHHO-CIEIACTBEHHBIE  CBSI3H, CTPOUTH
oOBsicHeHne u3 1 — 2 JToruvyeckux MaroB ¢ onopoil Ha 1 — 2 W3y4eHHbIX
CBOWCTBAa  (PU3MUECKUX  SABICHUH,  (PU3MUECKUX  3aKOHA  WJIH
3aKOHOMEPHOCTH

pemarb pacdy€THele 3amaud B 1 — 2 JOEHCTBUSA, MCHOJIb3YS 3aKOHBI U
(dbopMyIbl, CBs3bIBaONIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUSI  3aJa4M  3alMChIBaTh  KpaTKO€  yCJIOBHE, TMOACTAaBIATh
¢u3nueckre BeNWYUHBI B (DOPMYIIBI MU TIPOBOAUTH PaCUETHI, HAXOIUThH
CIIpaBOYHBIE JaHHBIC, HEOOXOJMMBIC IJISi PEIICHHsS 3a/Jad, OIEHWBATH
PEATUCTUYHOCT OTYyYEeHHOU (PU3UUECKOM BETMUHHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU OMOIIA
(¢u3MYecKUX  METO/JO0B, B  ONHCAHUU  KCCIEAOBAaHUS  BBIICISTH
MPOBEPAEMOE MPEIIIONI0KEHUE (rumoresy), pas3nuyarb u
HMHTEPIPETUPOBATh MOJIYUYEHHBINH pe3ylbTaT, HAXOAUTh OIIMOKU B XOE
OTBITA, JEJIaTh BHIBOJIBI 110 €r0 PE3yJIbTaTam

1.9

NPOBOAWUTH OIBITHI 110 HAOMIOACHUIO (HU3MYECKUX SIBICHUH WU
¢buznecKux CBOMCTB TEJ: (dbopmynHrpoBaTth IIPOBEPSIEMbIE
NPEANONIOKEHUS,,  coOMpaTh  YCTaHOBKY M3  MPEAJIOKECHHOTO




1.10

000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U (JOPMYJIMPOBATH BBHIBOJIBI
BBINIOJIHATh MpsIMblEe H3MEPEHHUS C HCIOJb30BAHMEM AaHAJOrOBBIX U
nupoBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUs MPHOOPOB C Y4YETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUI

1.11

IIPOBOJIUTH HCCIIEZIOBAHUE 3aBUCUMOCTH OAHOHN (pu3nuecKol BEINYMHBI
OT JPYrOM C HCIIOJIB30BAHMEM IMPSMBIX H3MEPECHMIM, ydacTBOBATh B
IUIAHUPOBAaHUM y4yeOHOro HCCIElIOBaHMs, COOMpaThb YCTAHOBKY H
BBINOJIHATh W3MEPEHUsI, CIEAys MPEUIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE
MPEUIOKEHHBIX Ta0MUI] U TpadUKOB, eNaTh BBIBOABI 10 PE3yJbTaTaM
HCCIEN0BaHUsA

1.12

1.13

IIPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (UBNYECKUX BEJIUYUH, CIerys
MPEUIOKEHHOW WHCTPYKIMU: TIPH BBIOJHEHUH W3MEPEHUIl coOMpaTth
JKCIIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHUE HCKOMOMU
BEJINYUHBI

coOnrofarh MmpaBuia TEXHUKM 0O€30IacHOCTH Npu  pabore ¢
1abopaTopHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMHCTB,
XapaKTepu30BaTh TMPUHIMIIBI JCHCTBHS HM3YyYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C IOMOIIBIO UX ONMCAHUSA, UCIIOJIb3YS 3HAHUS O
CBOMCTBaxX (pU3MUECKUX ABJICHUN U HEOOXOIUMBbIE (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

1.16

1.17

NPUBOJUTL  MpUMEpPbl  (HAXOAWTH HMHPOpPMAIUMI0 O  IPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHMsl (PU3MUYECKUX 3HAHMHA B IMOBCEAHEBHOM
KHU3HU U1l o0ecrieyeHns: 0€30acHOCTH MPpH 00pallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUs 370pPOBbsS M COOJIIOJICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’KaloIlel cpefie

OCYILIECTBISATH OTOOP HCTOYHUKOB HHpopMmanuu B cetu HHTepHer B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCSd 3HAaHUW M MNYTEM CpaBHEHHUS pPa3IMYHbIX HCTOYHHMKOB
BBIJIENIATH UH(POPMALINIO, KOTOPAs SBJISIETCS MPOTUBOPEUMBOM MITH MOXKET
OBITH HEJTOCTOBEPHOM

WCIOJIb30BaTh MPU BHINOJHEHUH YYE€OHBIX 3aJJaHUI Hay4YHOMOMYJSPHYIO
auTeparypy (U3MYECKOrO COJIEpXKaHMs, CIPaBOYHbIE MaTepHaIbl,
pecypcebl cetu HTEepHET, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHusi HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKHe MMCbMEHHBIE U YCTHbBIE COOOLIEHNS Ha
OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpManuu (PU3NUECKOrO COAEp)KaHUS, B
TOM 4HCI€e MyOJMYHO [eNaTh KpaTKUe COOOLIeHHS O pe3yibTaTax
MPOEKTOB  WJIM Yy4eOHBIX HCCIEIOBaHHWM, NpU ITOM TI'PaMOTHO
UCTOJb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBOXKAATH BBICTYIJICHUE NTPE3EHTALIUEH

1.19

MIPU BBIMIOJIHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN pacCHpeleisTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMH 33JauaMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA JICWCTBHI, aJEeKBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJIAJ B  JEATEIBHOCTh  TPYMIbI,  BBICTpAaUBATh
KOMMYHHMKaTUBHOE B3aUMOJIEICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIINX




8 ki1acc

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

pa3nuyath ABJICHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacrio3HaBaTh IPOSIBICHUE HW3YYCHHBIX (DU3MYECKHX SBICHUH B
OKpY’KaroIllleM MHUpe, B TOM 4ucie Gu3nYecKue sIBICHUS B IPUPOJE, IIPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIEIATH
CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKHU) (PU3NUECKUX SBICHUI

1.4

1.5

1.6

OIMCBIBATh U3YYCHHbIC CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCIIOIb3Ys
¢u3nyeckue BeNWYHMHBI, TMPH OMNHCAHUM TPABWIBHO TPAaKTOBAThH
(bu3nyeckuil CMBICI MCIIOJIb3YEMbIX BEJUYMH, 0003HAYEHUS U €IUHMLIBI
(GU3NYECKUX BEIUYMH, HAXOAWUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3nMYecKyl0 BEIMYUHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHUH

XapaKTepU30BaTh CBOHCTBA TeJ, (U3WYCCKUE SIBICHUS W TIPOIIECCHI,
WCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaThb CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIUCHIBATh €I0 MATEMATUUYECKOE BHIPAKEHHE

OOBSICHATh (PU3MUECKHE MPOLECCHl U CBOICTBAa Ted, B TOM YHUCIE U B
KOHTEKCTE  CUTyallull  IPAaKTUKO-OPHUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BbsiCHEHHE U3 1 — 2
JIOTUYECKUX I11aroB C MOMOIIbIO 1 — 2 U3yUeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacu€rHble 3a1ayd B 2 — 3 NEWCTBUS, UCIOJIb3Ys 3aKOHbI U
(dhopmynel, cBA3BIBarONIME (U3MYECKUE BEIMYMUHBI: HAa OCHOBE aHAlIM3a
YCIIOBHSI 3a/1aud 3aIlMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK
JMaHHBIX IS pelleHus 3a/Jadyd, BBIOUPATh 3aKOHBI U  (POPMYIHI,
HeoOXonuMBbIe JUIsi €€ pellleHus, MPOBOAUTHL PAcu€Thl U CPABHHUBATH
ITOJIYYCHHOC 3HAYCHUC (i)I/ISI/I‘ICCKOI)’I BCIIMYNHBI C U3BECTHBIMU JAHHBIMU

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO PEIIUTh MpPU IOMOIIA
($U3NYECKUX METOOB, HUCIOJb3yd ONUCAHHE HMCCIEJOBAHUS, BBIACIATDH
MPOBEPSIEMOE  NPEAINOIOKEHHUE, OLECHUBATh IPaBUIBHOCTh IOPSAKA
IIPOBEACHUS UCCIIEI0OBAHMS, 1€J1aTh BEIBObI

1.9

MPOBOJUTH OMBITEI MO HAOMIOAEHUI0 (PUINYECKUX SBICHUM WM
buzmIecKux CBOWCTB TEJL: dhopmynupoBaTh MIPOBEPSEMbIEC
MPENNONIOKEeHHs,  COOMpaTh  YCTAaHOBKY W3  MPEAII0KEHHOTO
000pyI0BaHMsI, OTTUCHIBAThH X0/ OMBITA U (POPMYITHUPOBATH BHIBOIBI

1.10

BBINIOJIHATh MpPSIMble HW3MEPEHHs] C HCIOJIb30BAHMEM aHaJIOrOBBIX
npuOOpPOB U JATYMKOB (PU3UUECKUX BEITUYMH, CPAaBHUBATH PE3yJIbTATHI
M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COIFOTHOM IMOTPEITHOCTH

1.11

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BEIUYHHBI
OT Jpyrod C HCIONB30BAHUEM MPSAMBIX HW3MEPEHMI: IUIaHUPOBATH
UCCIIeIOBaHNE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIenys
MpEeIJIOKEHHOMY  TUIaHy, (UKCUpOBaTh pe3yjabTaThl MOJYy4YEHHOM




3aBUCMUMOCTH B BHJIC Ta6HI/IL[ n Fpa(i)I/IKOB, JAC€JIaTb BbIBOAbLI IIO0
pe3yibTaTaM UCCICIO0BaAHMA

1.12

1.13

MIPOBOJNTHh KOCBEHHBIC M3MEPEHUS (PU3NYCCKUX BEIWYUH: TUIAHHUPOBATH
U3MEpeHusi, COoOMpaTh HKCHEPUMEHTAJIbHYIO  YCTaHOBKY, CIEAys
MPEAJIOKEHHON MHCTPYKILIUH, U BBIYUCIIATH 3HAUCHUE BEITMUYUHbI

coOmomaTh MpaBWia TEXHUKH Oe3omacHOCTH 1mpu  pabore cC
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

1.18

XapaKTepu30BaTh MPUHIMIBI JIEHCTBUS H3YYEHHBIX MNPHOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPON HA UX ONUCAHUS, UCIONb3Ysl 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUA U HeoOXoAumble (pu3mUeckue
3aKOHOMEPHOCTH

pacrio3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa U HU3SMCPHUTCIBHBIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIISITh CXEMBI
SJIEKTPUYECKUX LENEed ¢ TMOCIEIO0BATEIbHBIM W MapaJICIbHBIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS AIIEMEHTOB
BJIEKTPUYECKUX LIETIEN

OPUBOAMTH  TpPHUMEPHl  (HaXOAUTh HHGOPMAIMIO O  IPHMEPax)
MPAKTUYECKOI'O MCIIOJIb30BaHMs (PU3MUYECKUX 3HAHMH B IOBCEAHEBHOM
KHU3HU U1l o0ecnieyeHus: 0€30acHOCTH MPpU 00pallleHuu ¢ NpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHs 370pPOBbS M COOJIIOJICHHS
HOPM PKOJIOTMYECKOTO TIOBEJICHUS B OKpY’Karollel cpee

OCYILLIECTBIATh MOMCK MHGpOpMaLUU (PU3HMUECKOTO COACP)KAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCS 3HAHUM W NYyTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX ~MCTOYHHUKOB  BBIIENATh HMH(OpMaIuio, KoTopas
SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

HCIIOJIb30BAaTh MPH BBIIOJIHEHUHU YYEOHBIX 33JaHUN Hay4YHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJIepXKaHMs, CIPaBOYHbIE MaTepHabl,
pecypcebl cetu HTepHET; BiIaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHusl HHGOPMAIIMK U3 OIHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHS,
0006mrast wH(OpMaAIMI0O W3 HECKOIBKUX HCTOYHHUKOB (PU3MUECKOTO
CONlep’KaHusi, B TOM 4YHCIE MYOJIUYHO TIPEICTABIATh PEe3YNIbTAThI
HpOGKTHOﬁ nIIn HCCHC}IOB&TCJ’IBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'paMOTHO
WCIONIb30BaTh HW3YYCHHBI TOHATUWHBIA ammapaT Kypca (DU3HKH,
COITPOBOXKAAaTh BBICTYIIJICHUC Hpe3eHTaHHeI>i

MpU BBINOJIHEHUU Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MIPOIIECCOB paclpesieNiaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33J1a4aMHU, CJIIEIUThH 32 BBIITOJIHEHUEM IJIaHa ACUCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
NEATEIbHOCTh TPYIIIIBI, BBICTpPanBaTh KOMMYHUKaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IMKTHI

9 kjaacc

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs




1.1
1.2

1.3

HCII0JIb30BATh U3YUCHHBIC TIOHATHUSA

pa3nuyath ABJICHUS 110 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh IPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUH B
OKpY’KarollleM MHUpe, B TOM 4ucie Gu3nuecKue sIBICHUs B IPUPOJIE, IIPU
9TOM TIePEeBOJIUTH MPAKTHUECKYI0 3aJady B Yy4eOHYIO, BBIACTATH
CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SBICHUI

1.4

1.5

1.6

1.7

OIMCBIBATh U3YYEHHbIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCIOIb3Ys
¢usnyeckue BENWYHMHBI, TPH OMNHCAHUM TPABHIBHO TPAaKTOBAThH
(bu3n4YecKkuil CMBICI MCIIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMLIBI
(GU3NYECKUX BEIUYMH, HAXOAWUTh (OPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(Gu3MYecKyr0 BEIMYUHY C JPYTMMH BEJIMYMHAMM, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUUH

XapaKTepU30BaTh CBOHCTBA TeJ, (PU3WYCCKUE SIBICHUS W TIPOIIECCHI,
HCIOJIb3Yysl HU3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aIMHUCHIBATH €70 MATEMATHYCCKOE BBIPAKCHHEC

OOBSICHATh (PU3MUYECKHE TPOLECCHl W CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE  CUTyallMli  IIPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 2 — 3
JIOTHYECKUX IIaroB ¢ MOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3ahauM (omuparollecs Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCTIOJIB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBUE, BBIABIISATH HEAOCTAIOIINE WM U30BITOYHBIE JAHHBIE, BHIOMPATH
3aKOHBI U (hOpMYJIbI, HEOOXOIUMBIE /TSl PELICHUs, TPOBOAUTH PAcUEThI U
OLICHMBATh PEAJTUCTHUYHOCTh IOJIYyUEHHOTO 3HaueHus (PU3NYECKOU
BEJIMYHHBI

1.8

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PpCHIUTL IIPU TMOMOIIH
(1)1/131/1qu1<1/1)( MCTOAOB, HMCIIOJB3yd OIIMCAHHUEC MCCICIOBaHHA, BBIICIIATH
MIpOBCPACMOC  MPCAINIOJIOKCHUC, OLCHHBATHL IIPABUJIBHOCTL  IMOPAAKA
IIPOBCACHHUA HCCJIICOOBaHUs, J€IaThb BBIBO/IbI, HHTCPIPETUPOBATH
PE3YJIbTATLL Ha6JIIO,[ICHI/II>’I " OIIBITOB

1.9

1.10

NPOBOJUTH OMBITHI MO HAOMIONEHHIO (U3NYECKUX SBICHUNH WIIH
(u3MYeCKUX CBOMCTB TEN: CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOrO Habopa O0OOPYJOBaHUS, ONHUCHIBATH XOJ[ OIBITA U €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

MPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEIeIIsist
cpeaHee 3HAUeHHE H3MepsieMoil BenuuuHBl ((POKYCHOE paccTOsHUE
coOuparomield JMH3bI), OOOCHOBBIBaTH BBIOOp cHocoba H3MEpEeHUs
(M3MepHUTETHLHOTO MPUOOPa)

1.11

MPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIUYUH C
WCIOJIb30BAHUEM TIPAMBIX H3MEPEHUH: IIaHUPOBaTh MCCIENOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY, (DUKCHPOBATh pPE3yJIbTATHI
MOJy4YEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOIUIU
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

1.12

IIPOBOANUTE KOCBCHHEIC M3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH




M3MEpeHUs, COOMpaTh 3KCICPUMEHTAIBHYIO YCTAHOBKY W BBIIOTHSITH
U3MepeHusl, cleAysl MPeIOKEHHOW MHCTPYKIUU, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI M AHAJIM3UPOBATH TMOJYYEHHBIE pE3YyJIbTaThl C YYETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOiogaTh MpaBWia TEXHUKH 0O€30MacHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE INPU3HAKU H3YYEHHBIX (U3NYECKUX MOJIENEH:
MaTepuajbHasi TOYKa, a0COIIOTHO TBEPAOE TEJNO, TOYCUHBIH HMCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJI€Ib aTOMHOTO si1pa

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBHS HM3YyYCHHBIX MPHOOPOB W
TEXHHUYECKHUX YCTPOICTB C OMOPOI HAa UX ONMUCAHUS, UCTIONB3YsI 3HAHUS O
CBOWCTBaX (pu3MuecKuMX SABICHHA W HeoOXoauMble (pu3HyecKue
3aKOHOMEPHOCTHU

1.16

1.17

1.18

1.19

UCIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKH U3yUEHHBIX TEXHUUECKUX
YCTPOKCTB, W3MEPHUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB
IpU peIIEHUN Y4eOHO-NPAKTHUUYECKUX 3a/lady, ONTHUYECKHE CXEMbl JUIs
MOCTPOEHHSI N300paKEHUH B TUIOCKOM 3€pKajie M COOMparoIeii TMH3e

OPUBOAMTH  TpHUMEPHl  (HaXOAUTh HHGOPMAIMIO O  TPHMEPax)
MPAKTUYECKOTO HCIIOJIb30BaHMsl (PU3MUYECKUX 3HAHMA B TOBCEAHEBHOM
KU3HU JUIs1 o0ecrieueHns 0e3011acHOCTH MU 00pallleHnuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHUs 370pPOBbS M COOJIIOJICHHS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKPY’KaloIlel cpefie

OCYILLECTBIATh MOMCK MHGpOpMaLUU (PU3HMUECKOTO COACP)KAHUS B CETH
WHuTepHeT, camocToATeNbHO (HOPMYIUpPYs MOMCKOBBIN 3aIIPOC, HAXOIUTh
IIyTH OIpEeNIEHHs JOCTOBEPHOCTH MOIy4eHHON MHPOPMALIMN Ha OCHOBE
MMEIOIIMXCsl 3HAHUU U JOMOJHUTEIBHBIX ICTOYHUKOB

HCIIOJIb30BAaTh MPH BBIIOJIHEHUU YYEOHBIX 33JaHUN Hay4YHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJEpXaHMs, CIPABOYHbIE MaTepHaIbl,
pecypcebl cet HTepHET; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
I/IH(bOpMaI_[I/II/I N3 HECKOJBKHUX HCTOYHUKOB (1)I/I3I/ILIGCKOFO COACpIKaHus,
myOJIM9HO MpEeACTaBIATh pe3ynbTaThl MIPOEKTHOMN W
HCCIIEIOBATENbCKON JEATENIbHOCTH, MPU 3TOM TPAMOTHO MCIIOJIb30BATh
W3YYCHHBIN TOHATHHHBIN ammapar u3ydyaeMoro paszaena (Gu3ukd u
COTIPOBOXIATh BBICTYIUICHHE TpE3eHTAIMeld ¢ Y4ETOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

1.21

MIPU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3MUECKUX
MPOLIECCOB PACHPENeNATh O0SI3aHHOCTU B TPYIINE B COOTBETCTBUHU C
MOCTABICHHBIMHU 33/1a4aMHU, CIICJAUTD 32 BBIIIOJIHEHUEM TUTaHA ICHCTBUH U
KOPPEKTUpPOBaTh €ro, aJeKBAaTHO OICHUBAThb COOCTBEHHBIH BKJIAJ B
NesTEIbHOCTh TPYTIIIBL, BBICTPanBaTh KOMMYHHUKATHBHOE
B3aUMO/ICICTBHE, MPOSIBIISAISI TOTOBHOCTD pa3periaTh KOHPIUKTHI




IIpoBepsiemMble 3J1eMEHTHI CO/IEPKAHUS

7 kaacce
Kon Kon
IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS
pasaena JJ1eMeHTa
Du3uka u eé posib B NO3HAHUYN OKPY:KAKIIEro MUpa
@duszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
1.1 dusnyeckue  SABICHHSA: MEXaHWYECKHe, TCEIUIOBEIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BenMYUHBL.  V3MepeHune  (puU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts
U3MepeHuil. MexayHapoIHast CUCTEMA €IMHULL
EcrtecTBeHHOHay4yHBId METOJ| MO3HAHUA: HAOJIOJEHUE,
1 13 MIOCTaHOBKAa HAYYHOTO BOIPOCA, BBIABUKEHUE TUIIOTE3,
OKCIEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBsICHEHUE
Ha0JI01TAEMOTO SBIICHUS
1.4 Onwucanne GU3NYECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH
[TpakTuyeckune pabOTHI:
N3mepenue paccTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
' Ornpenenenre pa3MepoB MaJIbIX TEJ.
N3mepenne TemmepaTypbl IpU MOMOIIU KUJIKOCTHOTO
TEPMOMETPA U JAaTUMKA TEMIIEPATypPhl
IlepBOHaYaJIbHBIE CBEICHUS O CTPOEHMH BelleCTBA
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBHI.
2.1 OnbITel,  JOKa3bIBAIOIINE  JUCKPETHOE  CTPOCHHUE
BELIECTBA
JBwxenne wyactun  BemectBa. CBA3b  CKOPOCTH
2.2 JIBIDKEHUST YacTUL C TeMmeparypou. bpoyHOBCKoe
nBrkeHue, mubdysus
23 B3auMozeiicTBre YacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBAHUE
ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B,
2 KUAKOCTeH U TBEPABIX  (KPUCTAJUIMYECKUX)  TeJl.
2.4 B3auMocBs3bp MeXay CBOMCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTudeckue paboTHI:
Ounenka jauaMerpa aToMa  METOJOM  psiioB  (c
26 ucrnolip30BaHueM Gortorpaduit).
' OMBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B.
OnbIThI o 00HapyKEHHIO NEeNCTBUA cui
MOJIEKYJIIPHOTO IPUTSIKEHUS
JIBu:xkeHHMe U B3aUMoO/lelicTBUE TeJl
3 31 Mexanunueckoe IBUKEHHE. PaBHomMepHOE 51
HEpPaBHOMEPHOE JIBUKCHHE
3.2 Ckopocth. CpeaHsisi CKOPOCTb IPU HEPABHOMEPHOM




JABWXKCHUU. Pacuér IIYTH 1 BpEMCHU OBHUXKCHUA

33

SlBnenne uHepiuu. 3aKOoH WHEpuUMH. B3aumoneicTBue
TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHUS TEl.
Macca kak Mepa HHEpTHOCTH Teja

34
3.5
3.6

[TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00hEMA BEIIECTBA

Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIbIO JMHAMOMETpA

3.7

SIBaeHMe TATOTeHUS U criia TspkecTd. CHIla TSOKECTU Ha
APYrux IJIaHCTax. Bec tena. HeBecoMocTh

3.8

39

Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHUE IIOKOS.
Tpenue B Ipupoae U TEXHUKE

CnoxkeHue cujl, HANpaBJIEHHBIX 110 OAHOM MPSMOM.
PaBHOzeWcTBYIOIAs CUII

3.10

[TpakTryeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JEKTPUYECKOro
aBToMoOmWiIs M Tak jainee). OmnpeneneHue cpenHen
CKOpOCTH CKOJIBbXEHHS Opycka WM IIapuka 110
HAaKJIOHHOM  IMIOCKOCTH.  OrmpenesneHue  MIOTHOCTH
TBEPIOTO Telna. OnbIThI, JNEMOHCTPHUPYIOIINE
3aBHUCUMOCTb pacTsKeHus (aegopmariu) MpyKUHbBI OT
OpUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN

3.11

dusuyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABWKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW MPHUPOJIE,
JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JdaByieHne TBEPABIX TeJl, s KMAKOCTEH U ra3oB

Hasnenune TBEpAoro Tema. CrocoObl YMEHBIICHHS WU

4.1 YBEJIMUEHUS TaBICHUS
49 JlaBnenue raza. 3aBUCUMOCTD JIaBIIiEHUS ra3a OT 00bEMa,
TEeMITepaTypbl
43 ITepenava maByieHusi TBEPABIMH TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCcKre MAIIUHbBI
3aBUCHMOCTh  JABJICHUS OJKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnaeckuii mapagoxc. CooOIIAOITHECS COCY/IBI.
['unpaBnuyecKkue MEXaHU3Mbl
Atmocdepa 3emnu u armocepHoe naBiaeHue. [IpuauHb
45 CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emiid. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHS OT
BBICOTBHI HaJ] YDOBHEM MODsI
46 N3mepenue atmocdepHoro nasieHus. I[IpuGopsl s
) U3MepeHus aTMOC(hEPHOro AaBlICHUs
4.7 JlelicTBME XUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HHX




4.8

4.9

4.10

4.11

Tesno. BelTankuBatromas (apxumenoBa) cuila. 3aKoH
Apxumena

IInaBanue Ten. Bo3gyxomnasanue

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0péMa MNOrpy)KEHHONM B JKHUIKOCTb YacTH TeJja.
OmnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIECH Ha
TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JECUCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIICH
CWJIbI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YACTHU TEJa U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa 15 R)0%
KOHCTPYMpPOBAaHHUE  JIOJAKM M  OIpeaesneHue e
TPYy30IO0IbEMHOCTH

@dusnueckue  SBICHUS B TPUPOJAC:  BIUSHHE
aTMoc(epHOTO JaBJICHUS Ha )KUBOW OpPraHM3M, IIJIaBaHHE
pBIO

TexHuueckue yCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

Pabora, MomiHOCTD, JHEPrUs

5.1 Mexannueckas pabota
5.2 Mexanudeckasi MOIITHOCTb
53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
] I0CKOCTh. [IpaBuiio paBHOBECHUS pblyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas YHEPTUH TEJa, MOTHATOTO HaT 3eMIEN
5.7 Kunernyeckas sneprus
53 [Tonnass mexaHuveckas dHEprusi. 3aKOH W3MEHEHUs U
' COXpaHEHHUsI MEXaHUYECKOW SHEPTUU
[TpakTudeckue paboTHI:
###Par#H##Onpenenenue pabOThl CUJTBI TPEHUS MPHU
59 PaBHOMEPHOM JBMKEHHM Te€Ja IO TOPU30HTAIbHOU
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBecHUs
peiuara. Msmepenne KIIJ[ HakIOHHOM MNJIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH
510 duznueckre SBICHUS B NPUPOAE: pbhYArM B TeEJe
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY




8 kiaacc

Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COJleP:KAHUS
pasaeJia 3JIeMEHTa
TenJioBbie sIBJICHUSA
OCHOBHBIE TOJOXKEHHS  MOJEKYISIPHO-KMHETUYECKOMN
6.1 TEOpUU CTPOEHMs BewiecTBa. Macca U pa3Mmepbl
Mosekysl.  OmbIThl,  MOATBEPKJIAIOIIME  OCHOBHBIE
10JIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, OKUAKOTO W ra3o00pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucramimiyeckue u amopdHbIe
Tena
OObscCHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKOMN
TEOPHUH
6.4 CmayuBaHue U KaWJUISIPHBIC SIBICHUS
6.5 TemnnoBoe pacuIupeHre U ckaTue
6.6 Temneparypa. CBsi3p Temmeparypbl CO CKOPOCTBIO
TEIIJIOBOTO JBUKEHUS YaCTHI]
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUsI BHYTPEHHEH
) SHEPTUU: TeIUIonepeaada U COBepIIeHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4yeHue
6.9 KonmnuecTtBo  TemnoTel.  YaenbHass — TEMJIOEMKOCTh
) BEIIECTBA
6 6.10 TermooOMeH © TEIJIOBOE paBHOBECHE. YpaBHEHHE
TEIJIOBOTO OajaHca
6.11 [InaBneHue u oTBEp/IEBAHNE KPUCTATUIMUYECKUX BEIIECTB.
) VeapHas TEIIOTA IJIAaBICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTO
JTABJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[lpunmunsl  pabotel  TernoBbix asurarenei  KIIJ]
6.15 TEIJIOBOr0 ABUTaTess. TersioBble ABUTATeNd U 3alluTa
OKpY>Karolleu cpeibl
6.16 3aK0oH COXpaHEHUsS W MPEBPAIEHHUS SHEPTHH B TETIOBBIX
porueccax
[IpakTudeckue pabOTHI:
OnbITHI no 0OHapYyKEHUIO JIEUCTBUS cun
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
6.17 OnbIThl 1O  BBIPAIIMBAHUIO KPUCTALUIOB TOBAPEHHOMN

COJIM WJIM caxapa.

OMnbITEI IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUAJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenne naBieHUs BO3ayXa B OQJIJIOHE MITIPHUIIA.




6.18

6.19

OnbITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCThH JIaBJICHHS
BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHus U OXJIAKICHHUS.
[IpoBepka rumnoTe3sl JUHEHHOW 3aBUCUMOCTU JIJIMHBI
CTOJIOMKA KHUJKOCTH B TEPMOMETPHUYECKOW TPYOKE OT
TEeMITepaTyphI.

HaGmoienne w3MeHEeHUs BHYTPCHHEW JYHEpPIHH Telia B
pe3ysbTaTe TeIuionepeaadyd U padoThl BHEITHUX CHIL.
HccnenoBanue sBIeHUS TEIMJIOOOMEHA TPU CMEITUBAHUT
XOJIOJTHOW U rOpsideil BOJIBI.

OrmpeznenieHne  KOJMYECTBA  TEIUIOTHI, IOJY4EHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUIMYECKUM
LHAITUHIPOM.

Onpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.
Hccnenoanue npoliecca uCapeHus.

OmnpeneneHre OTHOCUTENLHON BIaXXHOCTH BO3yXa.
OrnpeneneHue yaeaIbHON TEIIOTHI TJIaBICHUS JIbJIA.

®usnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SIBICHUS B MPHUPOJE,
KpUCTaJIJIbl B IIpUpoe, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,
UHesl, CHera.

TexHudyeckue  yCTpOWMCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOIB30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYMK TEMIEpPaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, MCUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMS.

3HeKTpI/IquKI/Ie U MAarHuTHbIC ABJICHHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps1JI0B U PACCTOSIHUS MEXKTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

1.3 nons. [IpyHIMD cyneprno3uiuu AIEKTPUYECKUX MOJIEeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAnoB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsan. Ctpoenue aroma. [IpoBogHukn n
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU  TOK.  YCIOBHS  CYyHIECTBOBAHMS
ANEKTPUYECKOr0 TOKA. VICTOUHMKHN IOCTOSTHHOTO TOKA
JeiicTBust ANEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
AKHUAKOCTAX M razax

73 Onexktpuueckasg uenb. Cwia TOKa. OJIEKTPUUECKOE
HaIpPsHKCHNE

79 ConpotuieHue MPOBOIHUKA. VYneapHOE
COIIPOTHBIICHUE BEILIECTBA

7.10 3akon OMa 1J1 yyacTKa Lenu




HOCJ’ICI[OB&TGJ'IBHOG u napaaiiciIbHOC COCAUHCHUC

7.11
MIPOBOIHUKOB
712 PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
) Jxoynsa — Jlenua
713 DNEeKTPUYECKHE MMM M IOTPEOUTENN AICKTPUIECCKOM
sHepruu B ObITy. KopoTkoe 3aMbIkanue
714 ITocTossmaBIe MarHuThl. B3anmMoaeHcTBHE ITOCTOSHHBIX
MarHuToOB
715 MarautHoe 1ojie. MarHuTHOoe 1oje 3eMId M €ro
3HaYEHHE JUIS JKU3HU Ha 3eMiie
716 OnbIT Dpcrena. MarHuTHOE T0JI€ AJIEKTPUYECKOro TOKa.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 SHCKTpOI[BI/IFaTCJILV IMOCTOSSHHOTO TOKa. I/Ic?oanBaHHe
AJIEKTPOJIBUTaTENell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHIOPTE
718 OnbiTel  ®@apajned.  SIBieHUE  BJIESKTPOMArHUTHOMN
naaykuuu. [Ipasuno Jlenna
DNeKTporeHepaTop. CnocoObl TIOJTy4eHUS
7.19 BJIEKTPUYECKON SHEPTUH. DIJIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnbITHI 0 HAOTIOJACHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DJIEKTPUYECKOTO TOJIA Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
IIOCTOSIHHOT'O TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UYILETO Yepes3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS
Ha pe3UCTOpeE.
OnkITHI, JEMOHCTPUPYIOIITHE 3aBHCHMOCTD
790 3JEKTPUUYECKOTO COMPOTUBJIEHUS TPOBOJHUKA OT €ro

JUTHHBI, TIIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka TmpaBWiIa CJHOXEHHUS HAMNpsHKEHUH  MpuU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHJIBI TOKA TPU TMapauieTbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
AJEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UcTop.
OmpeneneHre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIJIETIAEMON Ha pe3ucTope. VMccaenoBanne 3aBUCUMOCTH
CHJIBI TOKa, I/II[YH_IGFO qepe3 JIaMHO‘-IKy, oT HaHpH)KeHI/ISI
Ha Hell. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MAardiuTHOI O B3aHMO,Z[eI>'ICTBHSI IIOCTOSAHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPH
ux O6’b€I[I/IH€HI/II/I )41 pa3ILCJICHI/II/I. HCCJ’IG[[OB&HI/IC
JEHCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.




7.21

7.22

OHBITBI, ACMOHCTPpHUPYIOIIUE 3aBUCHUMOCTDB CHJIBI
B3aI/IMOl[€I\/'ICTBI/I$I KaTylmlKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIlpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC
I[GﬁCTBI/ISI MAaroiuMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHOM  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHHUIO SABJICHUSA SHCKTpOMaFHI/ITHOﬁ HHAYKIHUU:
HucciacagoBaHUuC W3MCHEHMI 3HAYeHUSI U HaITpaBJICHUA
HHAYKIOUMOHHOI'O TOKa

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHUS B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTaHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HHU Ha 3emJie, MOJsIpHOe
CUSIHUE

TexHudeckue yCTpPOWCTBA: DSJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUCCKOW DHEPruH,
AJIEKTPOOCBETUTENILHBIE  TPUOOPBI,  HArpeBaTeNIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEJOXPAHUTENHN, JJIEKTPOMArHUT, OSJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA, TeHEePaTop MOCTOSIHHOTO TOKA

9 ki1ace
Kon
pasiena Konx anementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
Mexann4yeckue siBJIeHUSA

3.1 MexaHuueckoe JBWKEHHE. MarepuaibHas TOYKA.
Cucrema orcuéra

8.2 OTHOCUTENHHOCTh MEXAaHUUECKOTO JIBHIKCHHUS

8.3 PaBHOMEpHOE NpSAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mpsimonuHeitHoe aBuxkeHue. CpemHss

8.4 U MIHOBEHHas CKOpPOCTb Tejla IpPU HEPABHOMEPHOM
JBIKCHUH

35 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
JBUKECHHE

8.6 CBoOoanoe nmagenne. OneITe! [ annnes

8 PaBHOMepHOE nBWXkEHHE TIO0 OKpyXHOCTH. Ilepuon wu
8.7 yactota oOpamieHus. JIluHeilHas W yrjaoBas CKOpPOCTH.
LleHTpOocTpeMuTeNbHOE YCKOPEHHE

8.8 [TepBsiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon Herotona

8.11 [IpuHIHUI Cynepno3uuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

313 Cuna TpeHMs: cuja TPEHMsI CKOJIBKEHUS, CUJIa TPEHUS
MOKOs1, APYTHE BUABI TPEHUS

8.14 Cuna TSKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.




YckopeHnue cBOOOIHOTO MaIeHUS

8.15

8.16

Jewxenue  mmaHer  Bokpyr  Connma.  IlepBas
KocMudeckasi ckopocTb. HeBecoMocTh U nieperpy3ku

PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
TEJo

8.17

8.18
8.19

PaBHOBecue TBEpPHOro Tena C 3aKpEIVIEHHOM OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

Nmnyinbce Tena. M3menenne nmmyinbca. IMmynbc cuiibl
3aKOH COXpaHEHUsI UMITYJIbCa

8.20

PeakxtuBHOE JBUXKCHUEC

8.21

Mexanuueckas pa60Ta 1 MOIIHOCTb

8.22

8.23

PabGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
SHEPruu U paboThl

[loTrenumanpHass dSHeprus Tena, MOAHATOIO  Hal
IIOBEPXHOCTBHIO 3eMIIH

8.24

ITorennmanpHas OHCPI'usia c)KaTon IMPY>XUHbI

8.25

Kunernueckass sHeprus. Teopema O KUHETHYECKOM
SHEPruu

8.26

3aKoH COXpAaHCHHA MEXaHHYeCKOH OHCPI'un

8.27

8.28

[IpakTuueckue padbOTHI:

OrmpenenieHne CpeaHE CKOPOCTH CKOJIbXKEHHUSI Opycka
WU JBWKEHHS IIapuKa MO HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHyue yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaKk psJ  HEUETHBIX 4YHCEN, TO COOTBETCTBYIOILKE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMalbHOTrO JaBieHus. OrnpezneneHue
kod(pduimenta TpeHus CKoakkeHus. OmnpeneneHue
KECTKOCTU TpYyKUHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHUsT TPU PABHOMEPHOM [IBIDKCHMH Tejla TI0
TOPU3OHTAILHOU MOBepXHOCTU. OmnpeneneHne padoOTHI
CUIIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIONBb30BAHUEM  HEMOJBMKHOTO U IMOABUKHOTO
0JIOKOB

dusndeckue SBICHUS B Iprupoac: MPUITWBBEI U OTJIUMBEIL,
JABMOKCHHUEC IIJIAHET ConHeyHo CHUCTCMBbI, PCAKTHBHOC
JABUXXCHUC )KHUBBIX OPTraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUIOMETP,  JATYUKHU
ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

Mexannyeckue K0J1e0aAHUS U BOJHEI

9.1

KonebatenpHoe aBuxenne. OCHOBHBIC XapaKTEPHUCTUKHI
KoJIeOaHUI: TIEpUO/I, YAaCTOTa, aMILJIUTY1a




9.2

9.3

MaremaTuueckuit u NPY>KUHHbBIN MasITHUKH.
[IpeBparmenue sHeprun npu KoiaedaTeTbHOM ABHKCHUN

3aryxatomme Konebanus. BpIHYXIeHHbIE KoJeOaHUs.
Pe3onanc

94

9.5
9.6

9.7

9.8

9.9

Mexanndeckre BOJHEL. CBOHCTBA MEXaHMYECKHX BOJIH.
[IpononbHbie W monepeyHbie BONHBL. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHuss. MexaHW4YeCKHUEe BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTrueckue pabOThI:

Ompenenenue 4acTOThl W TEpHoJa  KosieOaHUM
MaTeMaTH4YEeCKOro MasiTHHKA.

Ompenenenne 4acTOThl W TEpHoJa  KoJieOaHUM
MPYXUHHOTO MasiTHUKA

HccnemoBanne 3aBUCUMOCTH — TiepHoAa  KoJjieOaHui
MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjeOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuojia KOoJICOaHMI rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
npykuHbl. I3aMepeHnne yckopeHusi CBOOOTHOTO TaAeHUS
®dusnyueckue SBICHUS B MPUPOJIC: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, X0

TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE
yIbTpa3ByKa B OBITY U TEXHUKE

BJIGKTpOMaFHI/ITHOG 1MOJI€ U JIEKTPOMATrHUTHBIC BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIxaya 5J€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja ceera. CKOpOCTh CBETa.
BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIHI0 MOOYIIBHOTO TelehoHa
Ousnyeckue SABICHUS B MpHUPoAE: OHUOIOrHYECKOe
10.5 JENCTBHE BUJIIMOTO, yIAbTPapUOIETOBOTO u
PEHTT€HOBCKOTO M3IyYeHH
10.6 Texnuueckune YCTpOMCTBA: _ HCIONE30BAHHE
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBeToBbI€ SIBJICHHS
11.1 JlydeBas monenb cBeta. ICTOUHUKY CBETa
11 11.2 [IpsimonHeHOE pacpoCTpaHEHUE CBETA
113 Ortpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs
cBETa
11.4 [IpenomsieHne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
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[TosiHOE BHYTpEHHEE OTpaKEHHE CBETa

11.5 JIunza. Xop siydeid B IMH3€E

11.6 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONa U
TeJecKoIa

117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
JAJIbHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceera B criektp. OmnbiTel HptoTOHA.
CnoxxeHue cneKTpaibHBIX I[BETOB. Jlucnepcus ceera
[IpakTuueckue padboOTHI:
UccnegoBanue  3aBUCUMOCTH  yIila  OTPaKEHHs
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
N3ydyeHne xapakTepUCTHUK H300paKeHUS NpeaMeTa B
IJIOCKOM 3epKaje.
UccnenoBanue  3aBUCUMOCTH  yIyIa  MPETOMIICHHS
CBETOBOTI'O Jiy4ya OT yrja MaJieHus Ha TPaHUIIE «BO3IYX —

11.9 CTEKJIION.
[Tonydyenune wu300pakeHWt C MOMONIBIO COOMparoIeit
JIUH3BIL.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CWJIBI COOMPATOIIEH JIMH3HI.
OnBITHI O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPUSTHIO I[BETA MPEAMETOB IMPH UX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue sBieHUs B mpupojae: 3atMeHus CoiHuia u

11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11 TexHuueckue YCTpOMCTBA: OUKH, MEPUCKOIIL,

(dboToanmapar, ONTHIECKUE CBETOBO/IBI

KBaHTOBBIE IBJIEHUSA

OneiTel Pezepdopna u mianerapHas Mojeib aToMa.

12.1 Mogens aroma bopa

122 Hcnyckanne u morjoiieHue cBeta aToMoM. KBaHTHI
JInnenyaTele CIIEKTPHI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs

124 Crpoenne aromHoro sapa. HykinonHas Monenb
aTOMHOTO siapa. M30Tomnsl

12.5 PanuoaxkTtuBHble npeBpamienus. llepumon momypacmana
aTOMHBIX sI7IEP

126 SAnepHble peakuuy. 3aKOHBI COXPAHEHHUs 3apsiOBOTO U
MaccOBOT0 YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuun CHHTE3a U JICIICHUS A1Ep. Hcrounuku 3ueprun
CouHIta 1 3BE31Q

12.9 Snepnas _ DHEpreTHKa. JlelicTBUEe  paMOAKTHUBHBIX
U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI

12.10 [IpakTuyeckue pabOTHI:

HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB




U3ITy4EHUs.

HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YACTHIIbI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa

@dusnueckue SBICHUSA B INPUPOJE: €CTECTBEHHBIN
pazinOaKTUBHBIN ¢oH, KOCMUYECKHE JTy4H,
12.11 PaIUOAKTUBHOE H3JIy4YCHUE MPUPOJHBIX MHHEPAJIOB,
JeWcTBUE PAJUOAaKTUBHBIX M3JIyY€HUM Ha OpraHu3M
4eJioBeKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

12.12 .
WHIVBUAYAJIBHBIN 103UMETp, Kamepa Bunbcona

IIposepsiembie Ha OI'D no pusuke TpedGoBaHus K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Kox IIpoBepsiemble TPedOBaHUSI K NPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpeOOBaHUS NPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBaHust Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABa€MOCTH SIBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu (GUIMKK B Pa3BUTUU
1 €CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUH
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIETO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIeCTBA, O (PU3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX),
2 YMEHHUE pa3ianyaTh sIBICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUIN
B OKpYXKalOIleM MHpe, BBIACHSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bianenne ocHOBamMM TOHSATUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (DU3UKM M MCTOJIb30BAaHUE WX I PEIIeHUs y4eOHBIX 3ajadv,
YMEHHE XapaKTepH30BaTh CBOMCTBa Tei, (U3NYECKUE SBICHUS H
MIPOIIECCHI, UCTIOJIb3YsI PYyHIAMEHTAIBHBIC U IMITUPUICCKHE 3aKOHBI

YMeH#ne onuchIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3UUECKUe SIBICHUS,
UCTIONB3YS PU3UUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIEHHsT MPaBWJI OE30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKHUX
SIBIICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh AKCIICPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHHS MO WHCTPYKIIUU, OMUCHIBATH XOJ
OTIBITA U 3aMKCHIBATh €TO PE3yJIbTaThl, POPMYIHPOBATH BHIBOIHI,




MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
y4€TOM 33/IaHHOM MOTPEHIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
IIPOBEJICHUE  HECJIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYK) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEACTABIATh
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUZAE TaOIUI U
rpaMKOB, YUUTHIBATh MOTPEIIHOCTH, IEJIATh BHIBOJIBI IO PE3yIbTaTaM
WCCJICIOBAHMUSI

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (PU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITb UX Ui
00BSICHEHUS] (PU3UUECKUX TIPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
quciIe W B KOHTEKCTE CHTYyallMd MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUINHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C OMOPOW Ha M3YYEHHBIE CBOMCTBA (PU3NIECKUX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh HEJIOCTAIOININE JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEoO0XouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
NPOBOJUTHh PACUYETHI M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNATh Pa3MEPHOCTb
(bu3N4eCcKOil BETMUNHBI, IIOJYIEHHON TPU PEIICHUH 3a/1a4H

VYMeHue XapakTepu30BaThb HPUHIMNBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCIIe OBITOBBIX NPHOOPOB, W TPOMBIIIICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB MO UX ONUCAHMIO, UCTIONb3YS 3HAHHS O
cBOMcTBax (hM3MUYECKUX SIBICHUH UM HeoOXoauMble (uU3nNUecKue
3aKOHOMEPHOCTHU

10

YMeHue UuChonp30BaTh 3HaHUS O (U3NYECKUX SBICHHUSIX B
MOBCEHEBHOM KW3HM JUIsi  oOecredeHusi Oe30MacHOCTH MU
oOpamieHud ¢ OBITOBBIMH ~ TpHOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M  COONIOJAEHUS HOPM
JKOJIOTMYECKOTO TOBEICHHMS B OKpPYXKaOUIEH cpele; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKCHHH (PU3UKH W TEXHOJOTHUU
JUIS PAlMOHAIIBHOTO TPUPOIOIIOIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUS U TPEACTABICHUS HHPOPMAIHH
(UBUYECKOTO COACpPIKAHUSI C WCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHf/'I; YMCHHUC OLCHUBATL JOCTOBCPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONMIUXCS 3HAHUH W
JOITIOJIHUTCIIbHBIX HCTOYHHUKOB, YMCHUC HUCIIOJIB30BAaTh npu
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3MYECKOTO CONEPIKAaHUS, CIIPABOYHBIC MaTepUaibl, PECYpPChl CETU
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPeoOpa30BaHUS




uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBEe UH(OpPMAIIUU U3 HECKOJIBKHX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB co/lepPKaHusA, MpoBepsieMbiX HA OI'D no pusuke

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MexaHuuyecKue siBJICHHSI
1.1 Mexanuueckoe — aBumKeHHME.  MarepuanbHas — Touka.  CucremMa  oTcuéra.
OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABmxkeHHE. Cpennsas ckopoctb. Dopmyna s
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHKCHHC. 3aBHCHMOCTD KOOpAuHAaThbl TEJIa OT
BPEMCHH B CJIy4a€ PaBHOMEPHOI'O HpﬂMOJ’IHHCﬁHOFO JABHMXKXCHUA:

1.3 X(1)=x,+ut

I'padukm 3aBUCHMOCTM OT BpeMEHM U1 MPOEKUUU CKOPOCTH, HPOEKIUU
IEpPEMELICHMS], TyTH, KOOPAUHATHI IPX PABHOMEPHOM IIPSIMOJIMHENHOM JABHKEHUU

3aBUCUMOCTh KOOpAUHAThl TEjla OT BPEMCHHU B CJy4ac PpPaBHOYCKOPCHHOI'O
HpHMOHHHCfIHOFO JABHKCHUA:

t‘-"'l s

Sy =v,, #1+a,*

@opmynbl I NPOCKLUHUM NEPEMEIIEHUS, IPOEKIUU CKOPOCTH M MPOEKIUU
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUH:

2
t

14 .sx(r)=vﬂx-a‘+ax-?.
U_\'('f) =Up, T a1,

a (f)=canst,

5 o]

- — - = F)
Usy L L0y 8y

I'paduku  3aBUCUMOCTH OT BpPEMEHHU Il MPOEKIUH YCKOPEHHs, NPOEKIHUU
CKOPOCTH, TMPOEKIHH T[EepEeMEIlIeHNs, KOOpAUHATHl TPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH)KEHUHU

CBobGomnoe manenne. PopMmysbl, OMUCHIBAIONINE CBOOOIHOE MAJCHUE Tella I0
BEepPTHKAIH (ABM)KEHUE Tella BHU3 UM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3€MIIN).

1.5 ['paduku 3aBUCMMOCTH OT BPEMEHH ISl IPOEKIINH YCKOPEHUS, TPOEKIIUU CKOPOCTH
¥ KOOPAMHATHI PU CBOOOIHOM IMaJIEHUU Tella TI0 BEPTHKAIH
CKopocTh paBHOMEPHOTO JBWKEHHS Tela M0 OKpYyKHOCcTU. HampaBneHue
CKOpOCTH.
@opmMmyna s BBIYMCIEHHMS CKOPOCTH 4Ye€pe3 pPaaUyC OKPYKHOCTH M IEPUOL
oOpareHus:

1.6 . 2R

T

LentpoctpemurenbHoe  yckopeHue. Hampapienwe  HEHTPOCTPEMUTETHLHOTO
yckopenusi. @opmysia sl BBIYUCIEHUS YCKOPEHUS:




L
“ R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHocTs BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusudeckas BennunHa. ClIoKeHUe CUIT
1.9 SIBnenune nnepuuu. llepssiii 3axkoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 = =
F. 21 _P-I—Q
TpeHne Nokos M TpeHUe CKOJbXeHHA. Popmyna JUisl BBIYMCIECHUS MOIYJS CHJIBI
112 TPEHMSI CKOJIbKECHHUS:
F_=u-N
- H
Hedopmarus tenma. Ympyrue u Heynpyrue nedopmanuu. 3aKkOH yIpyroi
113 nedopmaruu (3akon ['yka):
F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOT'O TATOTEHHUS:
My -1,
F=Gg- L1 _2
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TIaJCHUSI.
dopmyria a5 BBIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JBrxenne mnaner Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTh
U TIEpErpy3Ku
Wmnynbe Tena — BeKTopHast (pusnyeckasi BeIMUMHA.
1.15 p=mo
Nmnynbe cuctemsl Ten. M3mMenenne umiysbsca. MIMIynbe Criibl
3aKOH COXpaHEHUs UMITYJIbCA U1 3aMKHYTOM CUCTEMBI TEII:
1.16 P=nyUy 1Ly =const
PeaktuBHOE NBHXKEHUE
Mexanuueckast padota. @opmyna At BBIMUCICHHUS paOOThI CUIIBL:
1.17 A=Fscosa

Mexannueckas MOITHOCTD:




n=4
I

1.18

Kunerndeckas u noteHuuanpHas 3Heprus. PopMyia st BBIYUCICHUS
KUHETUYECKON DHEPIUU:

2
TeopeMa o kuHeTHYeCcKOU dHeprun. Popmyria s BBIYUCICHUS OTCHIMAIBHON
SHEPruu Tela, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnyeckas SJHeprus:
E=E.+E P

3aKOoH coXpaHEeHUs1 MexaHuyeckoi sHepruu. Gopmyrna A 3aKOHA COXPaHEHUS
MEXaHUYECKOI 3HEpPIruu B OTCYTCTBUE CUJI TpeHUs: E = const.
[TpeBpalieHre MEXaHUYECKOM SHEPrUY IPU HAJTMYUU CUJIbI TPEHHSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peruar. Mowmenr cwitsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M, +..=0
[TonBuxHBIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= AHME&HH.H

A—a&rpmem:aa

1.21

1.22

JlaBnenue TBEPAOrO TEnA.
@dopmyina 11 BBIYMCIICHHS T1aBJICHHS TBEPIOIO Tena:

_F
P_S'

JlaBnenue raza. ATMocgepHoe AaBlICHHE.
['unpocraTyeckoe 1aBleHUue BHYTPH KUIKOCTH.
dopmyiia a7 BBIYUCICHUS AABICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH Apxumena. dDopmyna s ONPENENCHHUS  BBITAJKUBAIOLIEH  CHUIIBL,
JIEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUIKOCTh HIIH Ias3:

F Amm. T pgv
VCJIOBI/Ie IIJIaBAHUA TCJIA. HHaBaHI/Ie Cy,Z[OB nu BO3I[yXOHHaBaHI/Ie

1.24

Mexanndeckue Konebanus. AMILTUTY1a, TIEPUOJ] U YacToTa Konebanuii. dopmyna,
CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:

1.25

MareMaTuuecKuii ¥ IPYKUHHBIA MaATHHMKU. [IpeBpamieHue 5SHepruu Ipu




1.26

KOJIE0ATEIBHOM IBUXKEHUU
3aryxarorue Kojaedbanus. BeiHyxaeHHble Kojcbanus. Pesonanc

1.27

1.28

MexaHuueckue BOJIHBL. [IpomonbHBIE M TIONEpEYHbIe BOJHBL. [lJIMHA BOJHBI U
CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T
3Byk. I'poMKOCTh 1 BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha I'PAHULE JIBYX
cpen. UHdpas3Byk u yIbTpa3ByK

1.29

1.30

Ilpakxmuueckue pabomul

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; AapXMMEIOBOM CHIIBL, KECTKOCTH
OpYyXHUHBL;, Kod(UIMEeHTa TPEeHHsI CKOJbKEHHS; PaOOThl CHUJIBl TPEHHS, CHIIbI
YIIPYrOCTH; CpPeAHEH CKOPOCTH MIBIDKEHHsI OpycKa IO HAKJIOHHOW IUIOCKOCTH;
ycKopeHusi Opycka MpH JBHKEHUH 110 HAKIIOHHOW TIOCKOCTH; YacTOTHI M MepHoa
KOJICOAHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOTBl W TepHoAa KoyieOaHui
NPYKUHHOTO MasTHHKA; MOMEHTA CHUJIbI, JEHCTBYIOIIErO Ha pbluar; padoThl CHIIBI
YIPYTOCTH TPU TOIBbEME TPYy3a C MOMOIIBIO HEMOJBM)KHOTO OJI0Ka; PabOThI CHIIBI
YIPYTOCTH NMPHU NOIBbEME IPy3a C IMOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH
TeNa M OT IJIOTHOCTH >KUKOCTH; HE3aBUCHMOCTH BBITATKUBAIOILIECH CHIIBI OT MacChl
T€Na; CWJIbl TPEHHUS CKOJBXEHHMSI OT CHUJIbl HOPMAJBHOIO JABJIEHUS U OT poja
MIOBEPXHOCTH; CHJIBI YINPYrOCTH, BO3HUKAWOIIEH B MpPYKHUHE, OT CTENEHU
nedopmaluu MpYXHHBI, YCKOPEHHs Opycka OT YIVIa HakKJIOHA HampaBIISIONICH;
nepuoAa (4acToThl) KoieOaHWH HUTSHOTO MasTHHKA OT JUIMHBI HHUTHU; TMEpHOJa
Kojie0aHUM NPYKMHHOTO MAasiTHUKAa OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI;
UCCIIeIOBaHME HE3aBHCUMOCTH MepHo/ia KoJeOaHU HUTSHOTO MasTHUKA OT Macchl
rpy3a. [IpoBepka yciaoBus paBHOBECHSI phluara

Dusuueckue s61eHUs 8 npupode.‘ MNPUMEPLI ABMKCHHA C Pa3JINYHBIMU CKOPOCTAMU
B JKHBOM M HEXHBOHU npuponae, ,HGP’ICTBI/IC CHJIbBI TPCHUA B IMPUPOAC U TCXHHUKC,
INPpUJIWBBI W OTJIMUBBI, JABUXXCHHUC IIJIAHET ConHeyHOH CUCTCMBbI, PCAKTUBHOC
ABWIKCHUC KUBBIX OPraHU3MOB, pbIYaru B TCJIC YCJIOBCKA, BIIUAHUC aTMOC(I)CpHOFO
JaBJICHHUA Ha JKHUBOI OpraHusmM, ILIaBaHUEC pLI6, BOCIIPHUATHUEC 3BYKOB JKWUBOTHBLIMH,
3CMIICTPACCHUC, celicMUuUYecKue BOJIHBI, HYHaAMH, 3X0

1.31

Texnuueckue ycmpoucmea: CHUIOMETpP, NATYUKH IIOJIOKEHHUS, PACCTOSHUSA H
YCKOpEHUs, JAUHAMOMETp, NOJIUIMIIHUKH, paKeThl, pblyar, TMOABWXHBIA U
HEMOJABIDKHBIA OJIOKM, HAKJIOHHAS IJIOCKOCTb, INPOCThIE MEXaHWU3MBI B OBITY,
COOOLIAOIMECS] COCYMbl, YCTPOMCTBO BOJONPOBOJA, T'MJPABIMYECKUIN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY M TEXHUKE

TenoBble ABJIEHUA

2.1

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOEHHUS BEIIECTBA.
Mopenu  TBEPIOTO, IJKUAKOTO M Ta3000pa3HOTO  COCTOSHUM — BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

2.2

JBr>xeHue yactull BeniecTBa. CBs3b CKOPOCTH JBUKEHHUS YaCTHUIl C TEMIIEPATypOil.
bpoyHoBckoe nBkenue, muddys3us

2.3

CmaunBaHue 1 KalmUJIISIPHBIC ABJICHUA

24

TennoBoe pacupeHne U CKaTHE

2.5

TennoBoe paBHOBeCHE

2.6

Buytpennsis sueprus. PaGora u Teruomepenaya Kak crnocoObl M3MEHEHUs




BHYTPEHHEHN HEPruu

2.7 Bunbl Teruonepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue u oxnaxnenue ten. KonnuuecTBo TEmIoThl. Y AelbHAs TEIIOEMKOCTD:

2.8
O=cm(ty—t)
3aKOH COXpaHEHHUs SHEPrMM B TEIUIOBBIX IIpolleccax. YpaBHEHUE TEIJIOBOTO

2.9 Oananca:
Q+0, +..=0
Hcnapenne u koHzaeHcauus. M3mMeHeHHE BHYTPEHHEHM JHEPruM B IIPOLECCE

2.10 WUCTIapeHusi MW KOHJeHcauuu. KumeHue OIKUAKOCTU. YJeiabHas  TeIioTa
napooOpa3zoBanusi: L = Q/m

2.11 BrnaxHnocTs BO3ayxa
[InaBnenue u kpuctaymuzanus. Mi3aMeHeHne BHYTPEHHEW SHEPruu MpHU IUIABICHUHT
Y KpUCTaJUIM3alUU. Y JelIbHAs TeIIOTa TUIABJICHMUS:

2.12

' _Q

- m

213 BnyTpeHHss sHEeprusi cropanus TOIUIMBA. Y JeNbHAs TEIUIOTa CrOPaHUs TOIUIMBA: ¢
= Q/m

2.14 [Tpunnumne! paboTel TermoBeix aeurateneit. KI1/ remioBoro qeuraress
IIpakxmuueckue pabomoi
N3mepenne ynenbHONW TEMIOEMKOCTH METAUIMYECKOr0 LUJIMHAPA; KOJIUYeCcTBa
TEIUIOTHI, TOJIyYEHHOTO BOJJOM KOMHAaTHOW TeMIepaTypbl PUKCUPOBAHHOM Macchl, B

215 KOTOPYIO OIYIIEH HarpeThlil HUINHAP; KOJIWYECTBA TEIJIOTHI, OTJAHHOTO HarpeThIM
HAJTUHAPOM, TIOCI€ OMyCKaHUsT €ro B BOJAY KOMHATHOM TeMIEpaTyphl,
OTHOCHUTEJIbHOM BJAXHOCTU BO3/yXa; YACIbHOW TEIJIOTHl IUIABJICHMS JIbJIA.
HccnenoBanue uaMeHeHUs1 TeEMITEpaTyphl BOJIBI IPU PA3JIMYHBIX YCIOBUSX; SBICHHS
Ter1oo0MeHa IpU CMEIIMBAHUH XOJIOIHOM U Topsiuel BOJIbI; MpoIlecca NCTIapeHHUSI
Qusuueckue s61eHUs 6 Npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWJUISIPHBIE

2.16 SABJICHUS B TMPUPOJE, KPUCTAIBI B mpupoje, usiydenue CoJHLA, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa, MHEsI, CHETa
Texnuueckue ycmpoiicmea: KaNWUISpbl, NPUMEPHI HCIOJIb30BAHUSA KPHUCTAJUIOB,

217 JKUJKOCTHBI TEPMOMETp, NaTYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, IMapoBas TypOWHA, IBUTATEIh BHYTPEHHETO
CropaHus

3 DJIeKTPOMArHUTHBIE SIBJICHUS

3.1 OnekTpusanus Ten. /[Ba BUa 31eKTpUUYECKUX 3apsi0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

34 Onektpuyueckoe mosie. Hanpsoxk€HHOCTh — 3yekTpuyeckoro mois. [lpunimn
CYTEPIO3UIINH YJCKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

35 Hocutenu oanexrtpuueckux 3apsanoB. JlelicTBHE 3JIEKTPUYECKOrO TOJS  Ha
3JEKTpUYECKUe 3apsabl. [I[pOBOTHUKH U TUINEKTPUKH

36 [TocTOssHHBIN AJEKTPUYECKUM TOK. J[eMCTBUS 3ieKkTpudeckoro Toka. Cuia Toka.

Hanpsixenue.




I=q/t,U=A/

DJIeKTPUYECKOE CONPOTUBIICHHE. Y IEITBHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
3.8 3akon Oma i yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 [TapamiensHOE CoeIMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
777 .7-p-B
U=Upl=L+1L;R=""
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh dnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:
3.11 0= 12 ‘R-t
312 OnbIT 3pUCTez[a. MarnutHoe 1oJie MPSAMOTO MPOBOJHHUKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIUH
3.13 MarnuTHoOe 1oJie TOCTOSTHHOTO MarHuTa. BzauMoneicTBiue moCTOSSHHBIX MAarHUTOB
3.14 JleficTBHe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel Gapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
IIpakxmuueckue pabomoi
N3mepenne 3JIEKTPUUECKOTO CONPOTHUBIICHUS pe3ucropa; MOIIIHOCTHU
ANEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, BO3HHMKAIOIIETO B  IPOBOJHUKE
3.16 (pe3ucTopsl, JamMIouyka), OT HANpsDKEHUS Ha KOHIAX IMPOBOJHHMKA; 3aBHCHMOCTU
CONPOTHUBIICHUS OT JJIMHBI IMPOBOJHHUKA, IUIOLIAAM €r0 IMOMNEPEYHOr0 CEYEHUsS U
YAECIBHOTO COMPOTUBJICHHS.
IIpoBepka mpaBuia Al ANEKTPUUECKOTO HANPSHDKEHHUS TPH MOCIEI0BATEIbHOM
COCIMHCHUH TPOBOJHUKOB; TPaBHWJIA JIs CHJIBI JJIEKTPUYECKOTO TOKAa TP
napauieTbHOM COeIMHEHUU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6NeHus 6 npupode. DICKTpPUYECKHE SABICHHS B aTrMmocdepe,
3.17 AJIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJie 3eMIIH, Jpeid MOII0COB,
POJIb MATHUTHOTO TIOJISI JIJ1s1 )KM3HU Ha 3eMile, MOJSIPHOE CUSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIepMETp, BOJBTMETP, pEOCTar,
CUETYMK  DJIEKTPUUYECKOH  DHEpPruH,  DJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeNIbHbIC SJIEKTPONPUOOPHI (TIPUMEPHI), JIEKTPUUECKHE MPEIOXPAHUTEIH,
AJIEKTPOMATHUT, 3JEKTPOJBUraTeIb MOCTOSHHOTO TOKA, T'€HEpaTop MOCTOSIHHOTO
TOKa
3.19 OneKTpoMarHuTHeIe BOJHEIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlydyeBas monenb cBeta. [IpsmonnHeliHOE pacipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxxeHus cBera. [nockoe 3epkaio
3.22 [Ipenominenue cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucniepcusi cBera




Jlunza. Xon nyueit B nunze. DokycHoe paccrosHue JMH3bl. OnTHYeckas cuia

3.24 muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTruyeckue npuoopsl
Ilpakxmuueckue pabomul
###Par###lI3MepeHne  ONTHYECKOW CHIIBI coOuparomeid JUH3bI;  (HOKYCHOTO
paccTosiHusl coOuparomeil TMH3bI (TI0 CBOMCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa U
n300paxKeHMs, KOrjJa MNpeaMeT pacloliokeH B JIBOMHOM ¢okyce), MoKa3aTels

3.26 IIPEJIOMJICHUS CTEKIIA.
###Par###lIccnenoBanue CBOWCTBA HM300paKEHUSI, TOJYYCHHOTO C ITOMOIIBIO
coOmparoniell JUH3bI; U3MEHEHUsT (DOKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa MPEJIOMJICHHSI CBETOBOTO Jy4a OT yIjla MaJeHHs] Ha TPaHHIIe
«BO3JIYX — CTEKIIO)

397 Qusuueckue senenus 6 npupooe: 3armenHuss CosnnHua u JlyHsl, nBera Ten,
onTHYECKHUE SBJICHHs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

398 Texnuyeckue ycmpoiicmea: OYKH, TEpHUCKOI, (oToammapar, ONTHYECKHE
CBETOBOJIBI

4 KBaHTOBbBIE sIBJICHUSI

41 PagnoaktuBHOoCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u Oera-
pacnana

4.2 OmneiTel Pezepdopaa nmo paccestHuto anbda-yactuu. [Inanerapuas moaens aToma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuona monypacnaga aTOMHBIX SiFEp

4.5 S nepubie peakiuu. 3aKOHBI COXPAHEHUSI 3aPSI0BOT0 U MACCOBOTO UHCET
Qusuueckue A6NeHUs 6 Npupoode:  €CTECTBEHHBIM PaJUOAKTHUBHBIA  (OH,

4.6 KOCMHUYECKHE JIYYH, PaJUOAKTHBHOE M3ITYYCHHUE MPUPOTHBIX MUHEPAIIOB, JEHCTBHE
PaIMOAKTUBHBIX M3ITydEHUH HA OPraHU3M YeJIOBEKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYAIbHBIM JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTukKka
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