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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHMM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06azoBoM ypoBHe OOII OO0 MBOY «Jluneit Nely, npeacraBinennsix B ®I'OC
000, a Taxxke ¢ yaeroM paboueit mporpammsl Bocriutanus MBOVY «JIumeit Nely u
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIUXcsi M OpraHu3aluio U3YYeHUS
¢u3uKN Ha JAEATETPHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjlaccaM), MpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3YyYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICpPKAHUSI U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®u3rKa ABISIETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, TOCKOIBKY (PU3NUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (hrU3uUecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4YHYIO0 KapTUHY MHpa, MPeloCTaBiIsIeT Haubojiee sSCHbIE
o0Opa3ilpl MPUMEHEHHsS] HAYYHOTO METOJia TO3HAHMsI, TO €CTh CIoco0a MOMydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHUHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEaIoiaraeT OBJAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHMS,

e UHTEPNPETHUPOBaTH  JAaHHbIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4SHHS BHIBOJIOB.

Ilenmn wu3yueHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
ompenenensl B Konuenmuu mnpenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBaTtenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOIMIUX
OCHOBHBIE 0011€00pa3oBaTeibHbIE MPOTPAaMMbl, YTBEPKIEHHOW pelIeHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau usyyenust Gpu3uku:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K HaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHUE MPEICTaBICHUA O posid (U3MKHU IS Pa3sBUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
po(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX Lefied mporpaMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHHUS TMPOCTEHUIIUX pacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HAOMIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHATEH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOpMaIel (GU3MIECKOTo COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON JesATeIbHOCTH, CBSI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILETro

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZleN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Henelo).

[Ipeasaraemplii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTeNb JeIaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
OOy4JaroIMxcs, CIMHUCKa AKCIIEPUMEHTAIBHBIX 3aJaHul, TpeajaraéMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPKXAHUE OBYYEHMUSA
8 KUIACC

Pa3nes 6. TenioBble siBIeHUS.

OCHOBHBIE TIOJOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJSIPHO-KMHETHUYECKOW TEOPHUHU.
CMmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH SHepruu:
TeIUIoNepeauya U CoBeplieHre padoTel. Busl Teronepeiayu: TEIIONPOBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuyecTBo TemioThl. YenapHas TEIJIOEMKOCTh BEIIECTBA. TE€MI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TerloBoro Oananca. [lmaBiaenue w
OTBEPACBAHUE KPHUCTAUIMYECKMX BELIECTB. YJEnbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcarus. Mcnapenwe. Kunenue. YnuenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUSI.

BrnaxxHocTh Bo3ayXa.

OHeprus TOIIMBA. Y IeJIbHas TEII0Ta CrOPaHMsL.

[Ipunuunel paGotel TeruioBbix aAurareneid KIIJ[ temmoBoro nBurarens.
TernnoBble IBUTaTENN U 3aIIUTa OKPYKAOIIEH CPEbI.

3aKOH COXPaHEHHUs U IPEBPALLECHNS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO JIBUKEHHUS.

2. HabGmonenue nuddysuu.

3. HaOmronenue siBneHui cMaunBaHUs U KaWJIISIPHBIX SIBJICHUM.

4. HalGmroneHue TemnoBoro paciupeHus Tedl.

5. V3MeHeHue naBieHMs raza Ipv U3MEHEHUH 00bEMa M HarpeBaHUU WIH
OXJIQXKICHHH.

[IpaBuna usmMepeHus: TeMrepaTyphl.

Bunsl Teronepenaumn.

OxJak/IeHue MPU COBEPILIEHUU PaOOTHI.

. HarpeBanue npu coBepiieHnr paboThl BHEITHUMU CHUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEMN Pa3IMYHBIX BELIECTB.

11. HaOmroienue KuneHus.

6
7.
8.
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12. HaGnrogeHue nocTostHCTBA TEMIIEPATyphbl MPHU TUIABJICHUU.

13. Moienu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomot u onvimel.

1. OnbITEI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO PUTSHKEHUSL.

2. OmnbITHI IO BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OmnbITHl 10 HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEII.

4. OnpenerneHue AaBJIEHUS BO3AyXa B OalJIOHE HIIPHUIIA.

5. OnbIThl, I€MOHCTPUPYIOIIME 3aBUCHMOCTH IABJIEHUS BO3JyXa OT €ro

00BbEMa 1 HArpeBaHUS WA OXJIAXKICHHUS.

6. IlpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA XKUAKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. Habmronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrUM Tella B pe3yJbTare
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

8. HccrnenoBanue sBiIeHUS TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOJHON U

ropsityer BOJBL.

9. OmpezgeneHue  KOJIMYECTBA  TEIUIOTHL, IMOJYYEHHOTO  BOJOM  MpH

TEIJI000MEHE C HArpEThIM METAIUTMYECKUM LAITUHIPOM.

10. OnpeneneHne yaeIbHON TEIUNIOEMKOCTH BEILIECTBA.

11. MccnepoBanue npoiiecca UCIapeHusl.

12. OnpesesieHne OTHOCUTENBHON BIaXKHOCTH BO3yXa.

13. OnpeneneHne yAenbHON TEIUIOTHI ILUIABJICHUS JIb/IA.

Pa3znes 7. DiiekTpryecKkue 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aummonenicTBue
3apsoKeHHbIX  Ted. 3akoH Kynmona (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apSKEHHBIX TEJ OT BEIMYMHBI 3apsI/I0B U PACCTOSHUS MEXKTY TEJIaMH).

Onektpudeckoe mnoje. Hanpspk€HHOCTH dnekTpudeckoro mnoiid. IIpuHnmm
CYIEPIO3UILINU ANEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHUKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAaHUS JJIEKTPUUYECKOrO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOTOo TOKa (TEeIioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HAINPSHKCHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IEIbHOE CONMPOTUBJIEHUE BemiecTBa. 3akoH Oma
JUist ydacTtka uenu. [locienoBarenbHoe U napajijielIbHOE COSAMHEHUE MTPOBOIHUKOB.



Pabota M MONIHOCTh 3JEKTPUYECKOro Toka. 3akoH JDxoyma—J/lenna.
DneKTpUYeCcKre IENU U MOTPEOUTETN EKTPUIECKON dHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocTossHHBIC MarauThl. B3anMoielicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoOE
rmoje. MarauTHoe mojie 3eMIM M €ro 3HaueHue JJIs KM3HM Ha 3emiie. OmeIT
Opcrena. MaraHuTHOE 1oJie ANEKTPUUYECKOro Toka. [IpuMeHeHne 31eKTpoOMarHuToB
B TeXHUKeE. J[eficCTBHE MarHUTHOTO MOJIsl HA TPOBOAHUK C TOKOM. DJIEKTPOIBUTATENb
MOCTOSSHHOTO  TOKa. VICIOJIb30BaHWE DICKTPOABUTATENIE B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHHE 2JIEKTPOMArHUTHOM MHAYKUUM. [IpaBuiio Jlenia.
DIIeKTpOoreHeparop. CniocoOsbl MOJTyYCHUS BJICKTPUYECKOMN SHEPTUM.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHHUKAX SHEPTHU.

Jemoncmpauuu.

DIIEKTpU3aLUS TEL.
JIBa poja 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U AEHUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHTYKIIHS.
3aKOH COXpaHECHUS JEKTPUUECKUX 3aPsI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUAM 3JIEKTPUUECKOTO TTOJIS.
McTOYHHKH TOCTOSIHHOT'O TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B )KUIKOCTH.
. I'a30BbIM pa3psn.
. U3MmepeHue cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3eKTpUYECKOTO HAMPSIKEHNS BOJIBTMETPOM.
. Peocrar n MmarazusH cOnpOTHUBIICHUM.
. BzaumoencTBue nmocTosHHBIX MAarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH Pa3/IeICHUS MOJTOCOB MAarHUTA.
. MonenupoBaHWe MarHUTHBIX MOJIEN MOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarnuTHoe 1oJjie ToKa. DJIeKTPOMarHur.
. JIeicTBHE MarHUTHOTO TIOJI HAa TPOBOJIHUK C TOKOM.
. DNEKTPOIBUTATEIb TIOCTOSHHOTO TOKA.
. UccnenoBanue sBI€HUS 3JIEKTPOMArHUTHOW UHAYKIUU.
. OnbiTel ®apanes.
. 3aBUCUMOCTb HAIlPaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHMS.
. DIEKTpOreHepaTop MOCTOIHHOTO TOKA.
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Jlabopamopnwie padbomot u onvimel.

1.

AL o

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O  HAOMIOACHUIO DJEKTPU3ALUM  Ted MHAYKIMEH U TIpH
CONPUKOCHOBEHUH.

HccnenoBanue AEUCTBUS  DJIEKTPUYECKOrO IIOJII HA IPOBOJHUKH U
JTUDIIEKTPUKH.

C6opka u npoBepka pabOTHI JIEKTPUUECKOH LIETIN TOCTOSIHHOTO TOKA.
M3mepenne u peryJIMpoBaHue CUIIBI TOKA.

N3mepenne u peryampoBaHre HAMIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONIPOTHUBJIEHUS IPOBOAHUKA OT €ro JJIMHBI, IUIOMAAX IONEPEYHOTO
CeYEeHUs U MaTepHuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPHKCHUN MPU  IOCIEAOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia g CWIbl TOKa IPU MNApPALIEIBHOM COCIMHEHUHU
PE3UCTOPOB.

Omnpenenenue paboThl NEKTPUUECKOTO TOKA, UIYILETO YePEe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOIO  TOKA, BBIACISIEMOM Ha
pesucrope.

HccenenoBanne 3aBUCUMOCTH CWIIBI TOKA, UAYIIETO Yepes3 JaMIIO4Ky, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccenenoBanye MarHUTHOTO B3aMMOJAECUCTBHUS IIOCTOSSHHBIX MarHUTOB.
N3yyeHne MarHuTHOTO MOJIE MOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUU
Y pa3JICIICHUH.

Hccenenosanue nercTBUA 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOILME  3aBUCUMOCTb CHJIBI  B3aUMOJICHCTBHUSA
KAaTyLIKH C TOKOM M MarHMTa OT CHJIbI TOKA M HAaITPaBJIEHUS TOKA B KATYILKE.
N3ydenue nerlcTBUs MarHuTHOTO TOJISL HA IPOBOJIHHUK C TOKOM.
KoHnctpynpoBanue u usyueHue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I amekTpoaBUraTeslbHOl yCTaHOBKH.

OneITBl MO HCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON WHIYKLUU:
HCCIICIOBAHNE W3MEHEHMM 3HA4YE€HUS W HaIPaBJICHUS HMHIYKIMOHHOTO
TOKA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne pu3mku Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHHUs HAIMPABICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenust GU3NKNA Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) nIaTPHOTHYECKOT0 BOCIIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nuecKol HayKH;

- ICHHOCTHOE OTHOIIICHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYYaCTHIO B 0OCYX J€HUU OOLIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
(du3ukwy;

- OCO3HaHWE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

- BOCTPUSITHE ICTETHUECKUX Ka4eCTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HAHHME IEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI;

- pa3BUTHE Hay4YHOU JIIOOO3HATEILHOCTH, MHTEpEca K HCCIeI0BATEIbCKOM
JeSITeNIbHOCTH;

5) ¢opvmupoBaHus  KyJAbTYpbl 3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronoJIyyms:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza MKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJl 0€30MacHOr0 IOBEJICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE y4yacTHe B PEUICHUU NPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHW3ali, TroOpojJia, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOUTUX B TOM YUCJE U (PU3NUECKUX 3HAHUI;



e - MHTEpEC K MPaKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX C (PUIUKOM;

e 7)IKOJOrMY€CKOro BOCIIMTAHMS:

e - OpHCHTAIMSI HA TPUMEHECHHE (PM3WYECKUX 3HAHWMA U1 PEIICHUs 3aJad B
00JIacTH OKpY>Kalollel Cpeibl, IJIAaHUPOBAHUS IOCTYNKOB U OILICHKH UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M MyTed HX

pElICHUS;

e 8) amanTanuu K HU3MEHSOIIMMCS YCJIOBHAM COLHUAJBHON U NMPHUPOITHON
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBMU NIPH BBIMOJHECHUH HCCIICIOBAaHUN W
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
APpYTHUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JICSATCIbHOCTD;

e - IOTPeOHOCTH B (OPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hrciie GopMyIupoBaTh
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
(du3ukwy;

e - IUIAHHUPOBAHUE CBOETO PA3BUTHUSA B MPUOOPETECHUU HOBBIX (PU3MUECKUX 3HAHUM;

e - CTpPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs TporpaMmbl o GU3UKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanuss y oOyuaromerocsi OyayT chOpMHUPOBAHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAlbHBIC  ydeOHBIC  JCHCTBHUS,  PETYISITUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHbIC YUeOHbIE NeiHCTBUA

ba3zoBble JJoruueckune aAeicTBUA:
e BBIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKU OOBEKTOB
(stBIIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBIIAT NIPUYUHHO-CIICACTBEHHBIC CBA3M NPU HM3YYCHUU (PU3HUECKUX
SIBIICHUH U MIPOLIECCOB, JAENIaTh BBIBOJIbI C HCTIOIH30BAHUEM JCTYKTUBHBIX U
UHIYKTUBHBIX YMO3AK/IIOUEHHUH, BBIABUIaTh TUIIOTE3BI O B3aWMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIHO BEIOMPATH CIIOCO0 perieHns yueOHON GU3nIecKoil 3a1aun
(cpaBHEHME HECKOJIBKMX BapHAaHTOB pEIIeHHs, BbBIOOp Hauboiee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBarebCKue 1eMCTBYA.

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEOBATENbCKUN HHCTPYMEHT MO3HAHMS,
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJbTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajlbHEWIEe pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TaK)K€ BbIABUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora c undgopmanmueii:

MPUMEHSTh Pa3IUYHBIC METObI, MTHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAaHHBIX C y4E€TOM MPEAJIONKEHHOM Yy4deOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3IMYHBIX BUOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TPEACTABICHHS
uHDOpMaAIIUU W WUTIOCTPUPOBATH peliaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJIe OOCYXKIEHHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HA PEIICHHE 3aJa4d U TOJICpKAHUE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
Juasora, OOHapPYKUBATh Pa3InIUe U CXOACTBO MO3HUITUH;

BBIPAXKATh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIIOJHEHHOTO (PU3NYECKOTO OTbITa
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh PEUMYILECTBA KOMAaHIHOM U MHIMBUyaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUSA
no €€ JOCTH)KEHUIO: paclpeiesaTh poiH, OOCYKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIIPABJIECHUIO U KOOPAMHUPYS CBOU JAEUCTBUSA C IPYTUMH YIEHAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(POPMYIHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyaIUSX, TPEOYIOMUX
JUTSL perieHust GU3MUeCKUX 3HAHUIA;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYIIIC, NPHHITHE PEIICHUM
TpYHIION);

CaMOCTOSATENILHO COCTABJIATH aJTOPUTM pEIICHHs (PU3UIECKOMN 3a/1auu WU
IJlaHa MCCIEJOBaHUS C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OIEHKY CUTYallNH U TpeJiaraTh MIaH e€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEJIOCTHUKEHHUS) PE3yJIbTaTOB
TeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHSI
Gu3NyecKoro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YNIbTATA 1IN U YCIIOBHUSIM;

CTaBUTH Ce€0s1 HA MECTO JPYTOro 4YejJoBeKa B X0JI€ CIIopa WU IUCKYCCUH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelieHur (PU3NIECKUX 3a/1a4 UITu
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIty 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U XUMHUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, €AUHUIBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUlacTM4YecKasi),  HEBECOMOCTD,
COOOIIAIONINECS COCYbL;

paznuuarh siBieHus (Aud@dy3usi, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JIBJKCHHE, HWHEpIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpalleHUs, lepeada 1aBJICHNs TBEPABIMU TEJIAMH, )KUIKOCTSIMH U ra3amH,
aTMoc(epHOE [aBJ€HHE, IUIABaHUE TEJ, NPEBPAIICHUS MEXaHUYECKOU
HHEPrUr) MO ONUCAHUIO UX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaThb NPOSIBICHHE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpY’KaloIlleM MHUpPE, B TOM 4ucjie (PU3UUECKHE SIBICHUS B MPHUPOJE:
IPUMEPBI JABMKEHHUS C Pa3IMYHbIMM CKOPOCTSIMU B JKMBOW M HEXHUBOMU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B MPUPOJAE W TEXHUKE, BIHSHHUE
aTMOC(EPHOrO NaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, MPU STOM MEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYECHHBIE CBOMCTBA TEI M (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YS
(du3nuecKue BeIMYMUHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tea,
cuJia TpeHHUsI, AaByieHue (TBEPIOTO Tea, )KUIKOCTH, Ta3a), BhITAIKUBAIOLIAS
CHJla, MEXaHWuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO PUIIMEHT TMOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHWHETUYECKas U
NOTEHIMAIbHASL JHEPrusi), MNpPU ONUCAHUU NPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICIT UCIIONIb3YyEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHULIBI
buznyecKux BEIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
Gu3NYeCKyl0 BEIUWYHHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJL OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (6oka),
«30JI0TOE€ TPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUSI MEXaHWYECKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3amadyd B |—2 JEWCTBUS, WCIHONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3MYECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHUS 33/1a4d 3alKMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKUE
BEJIMYMHBI B (DOpPMyJbl U MPOBOJUTH PACUYETHI, HAXOAUTHh CIIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE JJI1 PEIEHUs 3a/7a4, OEHUBATh PEATUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MPU OMOIIH
($u3NYECKUX METOOB, B OIMCAHUH MCCIIE0BAHUS BBIACIATH IPOBEPSAEMOE
MPEAINOJIOKEHNE (TUIIOTE3Y ), Pa3IMYaTh U UHTEPIPETUPOBATH MOJTYUYECHHBIN
pe3ynbTaT, HAXOAUTh OIUMOKA B XOJAE OIbITa, JI€JaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nUyecKux CBOMCTB Tell: (hOpMyIMpPOBATh IPOBEPSIEMbIE NTPEATIONOKEHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0OKEHHOIO 000pYy10BaHUS, 3alIUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATD MPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHU, MACChl Tela,
o0béMa, CHUJIBI U TEMIIEpPATypbl C MCIHOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIECIOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BETUYHHBI OT
JIPYrol C HCHOJIb30BAHUEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PABHOMEPHO ABMXKYILETOCA T€Ia OT BPEMEHHU JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tella, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAU CONPHUKOCHOBEHUS TEJN, CHUJIBI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM  Y4EOHOrO UCCJENOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEeNJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



OPEIJIOKEHHBIX Ta0nMIl U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUA (PU3NYECKUX BEIMYUH (IUIOTHOCTh
BEIIECTBA )KHUJIKOCTHU U TBEPOTO Tela, CUjla TPEHUS CKOJIbKEHHUSI, TaBICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CWJIA, JEHCTBYyIOIIass Ha TOTPY>KEHHOE B
KUIKOCTh  TeNO, KOI(PPUIMEHT TMOJE3HOro JACHCTBUS  MIPOCTHIX
MEXaHHU3MOB), CJeays MPENJIOKEHHOW HHCTPYKIMU: TPHU BHINOTHECHUH
U3MEpPEHH coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUUCIATH
3HaUYE€HHE UCKOMOW BEJIMYUHBI,

cOOJII01aTh MpaBUiia TEXHUKUA 0€30M1aCHOCTH MU paboTe ¢ 1a60paTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
pBIYar, MOJBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NpUOOpOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIHE:
MNOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOWCTBaX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE (DU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPaAX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKMX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecrieueHus: 0€30MacHOCTH MPHU OO0paIlleHuH ¢ MpUOopamMu H
TEXHUUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COOIOICHHS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIEH Cpe/ie;

OCYILIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HWCTOYHUKOB BBIJICIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUMBOM MIUM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3a/laHUi HAy4IHO-TIOMYJISIPHYIO
JauTepaTypy (HPU3HMUECKOro CoAepKaHusl, CIIPABOYHbBIC MaTEPHAIIBI, PECYPCHI
cetu UMHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpPMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrclie MyOJUYHO JIeJaTh KpaTKUEe COOOIICHHSI O Pe3yabTaTaX MPOSKTOB WIIH
y4eOHBbIX UCCIEI0BAHUN, MPU 3TOM I'PAMOTHO HCHOJb30BaTh U3YUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MIPE3CHTALEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN paclpeneisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJIICHHBIMHU 3aJa4aMH,
CIEAUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBbIM  BKJIQJ, B  JIEATEIBHOCTh  TPYMNIMbl,  BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonIy 00yueHus B 8 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIECTBA, KPUCTALIMYECKUE U
amop(HbIe Tela, HACBIILIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHsS SHEPIHs, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUYECKHUI 3apsijl, AIEKTPUUECKOE IOJI€, POBOJTHUKU
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SBJICHUS (TEIJIOBOE pacIIMpEHUE U CKaTHe, TeIulolepesaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWUISIPHbBIE SIBJICHUS, HUCHapEeHUE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpJEBAHUE), KHUIIECHUE,
Terlonepeaya (TeI0npPOBOHOCTb, KOHBEKIUS, U3IIy4YECHHE),
NIEKTPU3ALUs TEN, B3aUMOJEHUCTBHUE 3apsJI0B, IEUCTBUS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHWE, B3aWMOJECHCTBHE MArHUTOB, JECHCTBUE
MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS UHAYKIIUSA)
N0 ONHCAHUID HX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY’>KaloIlleM MHUpE, B TOM 4ucle (U3HUECKHE SIBJICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KanWUIApHbIE SBIECHUS B MPUPOJE,
KpUCTAJUIBl B Ipupone, usiydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHEs, CHETa, JJIEKTPUUECKHEe
SBJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMJiu, Aperid moirocoB, poJib MArHUTHOTO MOJIS JJIsl dKU3HU Ha 3emiie,
NOJIIPHOE CHUSHHME, TPHU ITOM TNEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYUIECTBEHHbIE CBONCTBa (NMPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMS, UCIIOJIb3YS
¢busznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIABJICHUS, YJelbHAsl TEIUIOTa IapooOpa3oBaHus, yJelbHas TEIIoTa
CrOpaHus TOIUIMBA, KOIPQPUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOI



MaIllUHbI, OTHOCUTEJIbHAS BIQXKHOCTh BO3/yXa, JJIEKTPUUECKUIL 3apsij, cuia
TOKa, DSJEKTPUYECKOE HaIpPsSIKEHHE, COMPOTUBICHHE MPOBOJIHUKA,
yZeJIbHOE CONPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIIHOCTh 3JIEKTPUUYECKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJI3yEMBIX BEJIMYWH, 0003HAYCHHS U €IUHUIIBI (PU3NYECKUX BEIMUHH,
HaxXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (PU3MUYECKYIO BEIMYHUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh TpaPuKA WM3YYCHHBIX 3aBHCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /i yyacTKa LENH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUH, TIPU 3TOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JTOTHUYECKUX
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBUSI 3a/laud 3alUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJIST  pEIIeHHs] 3a]adyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTh PACUEThl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MPOOJEMbl, KOTOPHIE MOXHO pPEUIUTh MpU TTOMOIIH
(U3UYECKUX METOJIOB, HCIMOJIb3ysl OMUCAHUE WCCIICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEINOJIOKEHHE, OLIEHUBATh MPABUIBLHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEI0BAHUS, €J1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (U3MYECKUX SBJICHUM WU
(bU3UYECKUX CBOUCTB TeJ (KallWIISPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMneparypbl, CKOPOCTH IMpoliecca OCThIBAaHUS U
HarpeBaHusl TMPU M3JIYUYCHUM OT IBETa H3JIydaromieil (IMOrJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS] BOJABI OT TEMIIEPATYpPbl KUJIKOCTH H
IJIOMAAU €€ TMOBEPXHOCTH, DOJIEKTpHU3alus Tel W B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBHUE TIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIed TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHuTHOTO TOJiS Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA JJICKTPOJBHUTATENSl TOCTOSHHOTO TOKa): (POPMYyIHPOBATH



poBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSAMBIE H3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHON BIaXKHOCTH
BO3/lyXa, CHJIbBI TOKA, HANPSIKEHHUS C MCHOJb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3NYECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;

MIPOBONUTDH HCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BEIMYMHBI OT
OpPYrol C HCHOJB30BAHUEM MNPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOMAJU IIONEPEYHOIOo
CEYEHMS U YACIBHOIO CONPOTUBIICHUS BEIIECTBA IIPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDHKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIENOBATEIBHOTO W  MApajUIeIbBHOIO  COEIUHEHUMN
IPOBOJHUKOB): IIJJAHUPOBATh HMCCIIEJOBAHUE, COOUpaTh YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, CIeaysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
Pe3yJIbTaThl MTOJIyYEHHOMN 3aBUCUMOCTH B BUJE TaOJIUL U TPapUKOB, 1€1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATH M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHUUIBl JACHCTBUS H3YYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHKCAaHHU (B TOM YHCIIE: CHCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIepMETpP, BOIBTMETP,
CUETUMK DJIEKTPUUECKOW DSHEPrUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JIEKTPUUYECKHUE
NPENOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOJBUIaTEIb NOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (DU3MUECKUX SIBICHUNH U HEOOXOIHUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTENIbHbIC
npUOOPHI IO CXEMAM M CXEMATUYHBIM PUCYHKAM (KMJIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETpP, IBUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI JJIEKTPUYECKUX ILened ¢
MOCJIEIOBATEIbHBIM U NTApAJIEIBHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

OPUBOJUTH  NpPUMEPHl  (HAXOAUTh  HWHGOPMALKMIO O  MPUMEPax)
NPAKTHYECKOTO HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



KU3HU JJ11 obecrieyeHus: 0€30MacHOCTU MpHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPelE;

OCYILECTBIATh MOMUCK HMHPopManuu (U3NYECKOTO COJAEp)KaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IIyTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBIICTSATH HH(POPMAIIHNIO, KOTOpast SBISETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUi HAy4YHO-TIOMYJIPHYIO
JAUTEpaTypy (HPU3MUECKOr0o COAEpKaHus, CIIPAaBOUYHbIE MATEPHAIIBI, PECYPCHI
cetu MHTepHer, Bnaaerh NpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHBMEHHBIE U KpPAaTKHE YCTHBbIE COOOLIEHUS,
o0o6mass uHOpMaLMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
COJIEpKaHus, B TOM YHciie TyOIMYHO IPEACTABIISITh PE3YIbTaThl IPOEKTHOM
WIM UCCIIEA0BATENIbCKOM AEATEIBbHOCTH, IIPU ’TOM I'PaMOTHO HCIIOIb30BaTh
U3YUYEHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBIIOJHEHUU YYE€OHBIX MPOEKTOB M MCCIECIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeienaTh OOA3aHHOCTH B TIPyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEAWTH 32 BBIIOJHEHUEM ILUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTb TPYMIbI, BHICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIty o0yuenus B 9 kjiacce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTepUalibHash TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBMXKEHUs, Achopmanus
(ympyras, mjaacThuyeckasi), TpEHHEe, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJCOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIIEKTPbl UCIYCKAaHUS U TIOTJIOIIEHUs, anb(a, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazinyath SIBJICHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBIDKEHHE, CBOOOIHOE
MajJiecHue TeJl, paBHOMEPHOE JABWIKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHE
TE€J, PEAKTUBHOE JIBJKEHUE, KOJieOaTenbHOE ABMKEHHUE (3aTyxXarollue U
BBIHYKJICHHBIE KOJICOAHUs1), PE30HAHC, BOJHOBOE JIBIIKEHUE, OTPAKCHHE



3ByKa, MPSMOJIMHEWHOE PacCIpoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHUE OEJI0ro cBeTa B
CHEKTp M CJOXKEHHE CHEKTpaJIbHBIX I[BETOB, JIUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
W3ITyYCHHUsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM uucie (PU3MUECKHE SBICHUS B MPHUPOJE:
MPWIUBBI U OTJIMBBI, JBUKEHUE 1U1aHeT COJIHEYHOW CUCTEMBI, peaKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMU,
3eMIJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBeTa Tel,
ONITHYECKHE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE JCHCTBHE BUIWMOTO,
yIbTPa(PHOIETOBOTO U PEHTTCHOBCKOTO H3IYYEHUH, €CTECTBEHHBIN
PaIOAaKTUBHBIN (OH, KOCMUYECKHE Iy4d, PaJMOAKTHUBHOE H3Ty4YeHUE
NPUPOAHBIX MHHEPAJIOB, JCWCTBHE pPAJAMOAKTHUBHBIX W3IydeHUH Ha
OpraHu3M YeJIOBEeKa), MPH STOM IEPEBOAUTH MPAKTHYECCKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN U (U3MUECKUE SBJICHUS, UCIIONIb3YsI
dbu3nueckue BENIUYMHBI (CpPelHsSIsi U MTHOBEHHAas CKOPOCTh Teja MpHu
HEPABHOMEPHOM JIBMKCHUH, YCKOPEHHE, IepeMelieHue, MyTh, YIioBas
CKOpPOCTh, CHUJIa TPEHHS, CHUJIa YINPYrOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJICHUsI, BEC Tejia, HUMIIYJIbC Tejla, HWMIYJIbC CHUJIbI,
MexaHu4eckass paboTa M MOIIHOCTh, MOTEHIMATIbHAS DJHEPrusi Tea,
MOJHSTOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS SHEPIHs CKATOU
MPY>KUHBI, KHHETUYECKAasi SHEPT U, TIOJTHAS MEXaHWYeCKast DHEPTHs, TEPHO/T
¥ YacToTa KoJjcOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, I[OKa3aTellb NPEJIOMJICHUsS] Cpeibl), MNpU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MYECKUN CMBICT HCIOJIb3YyeMbIX BEIUYHH,
0003HaueHUs W CAUHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C APYTMMH BEJIMYMHAMH,
CTPOUTH TpaprKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U IPOICCCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMUPHOTO TITOTEHUS,
OPUHITUI  CYMEPIIO3UIIMKM CHJI, TPUHIUMI OTHOCHUTEIBLHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKCHUS M
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsS0BOTO M MAaCCOBOTO UUCEI
IpU SIIEPHBIX PEAKIUsIX, IPH TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKCHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4 (OMHUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (PU3NUECKUE BEIUYUHBI: HA
OCHOBE aHaJM3a YCJIOBUS 33a[a4 3allChIBaTh KPATKOE YCIOBHE, BBISBIISTD
HEIOCTaIOIe WK U30BITOYHBIE TaHHBIE, BHIOUPATh 3aKOHBI M (DOPMYIIBL,
HEOOXOJUMbIE [JJIsl PEIICHUs, TMPOBOJUTH pacu€Thl W OICHUBAThH
PEATHCTUYHOCTD TOTYYCHHOTO 3HAYEHUS (PU3UMUECKON BETNIHHBI;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
$uU3MYECKUX METO/IOB, HCIOJIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IPOBEPSIEMOE NPEINOJIOKEHUE, OLCHUBATh MPaBUJIBHOCTh IOPSJIKA
IOPOBEJCHUS  HUCCIIEJOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

IPOBOAUTH OMBITBI TIO0 HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
(Gu3MYEeCKUX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPTUH, 3aBUCHUMOCTb TMEpHOAa KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJeOaHUM, NPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa,
pasnokeHue OeNoro cBeTa B CIEKTp, M3yueHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300paXeHHUs MpeaMeTa B COOMparomiei
JUH3€, HAOJMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyUYEHUSs):
CaMOCTOATENILHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa
000py1I0BaHUSs, OMUCHIBATh XOJ1 ONbITA U €0 PE3yJIbTaThl, (HOPMYIUPOBAThH
BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHbI ((POKYCHOE pacCTOsHHE
coOuparomieii JUH3bI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEPEHHS
(M3MepUTEILHOTO PUOOpPa);

IPOBOJANTH HCCIEAOBAaHNWE 3aBUCUMOCTEH (DU3MUECKMX BETUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KoJIeO0aHUN MaTeMaTH4eCKOTr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBeTa OT yria MaJCHUs W yria MPEeIOoMJICHHs OT yriia
NaJicHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITELHO COOMpPATh
YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTH



bu3MYeCKuX BEIUYMH B BHUAC TaOJWIl M TPauUKOB, JeiIaTh BBIBOABI TIO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs] (U3MUECKUX BEIMYUH (CpeAHss
CKOPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, yCKOPEHHUE
CBOOOJHOTO MAaJCHMsI, KECTKOCTb TMPY>KUHBI, KOIPQPUIMEHT TpEHUsS
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TEPHUOJ]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cuina coOuparomiedl JHUH3bI, PaAUOAKTUBHBIM  (OH): TIIAHUPOBATH
U3MEpPEHUsI, COOMpPATh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOIHAThH
U3MEpPEHHUs, CIIeys] TMPENJIOKEHHOW HHCTPYKIMHU, BBIYUCISTH 3HAYEHHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YUYEHHBIX (U3NYECKUX MOJENeH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYEHHBIH HCTOUYHHUK
CBETa, JIy4, TOHKAas TUH3a, IJIaHeTapHask MOJIeNIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBICHUA U  HEOOXOIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKHIX MPOIIECCOB MPU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a]ad, ONTHYECKHUE CXEeMBbl s
MOCTPOEHHUS N300paXKeHH B IMJIOCKOM 3€pKajie U COOMpAIOLIEii INH3E;
OPUBOAUTH  TNPUMEPH  (HaxoauTh HHPOpPMAIUIO O  TMpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
XKU3HU i1 obecrieueHus: 0€30MacHOCTH MPHU OOpaIlleHUH C MPUOOpamMu H
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COOTIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TMOUCK uHPOpManuu (U3UYECKOTO COJIEpXKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIMPYS MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEeNICeHUs] JOCTOBEPHOCTH MOJYICHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YYeOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
JAUTEepaTypy HU3HMUECKOro CoAepKaHusl, CIIPAaBOUYHbIC MaTEPHAIIBI, PECYPCHI
cetu MHTepHer, BiIajeTb MNpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMallMU U3 HECKOJbKMX HCTOYHUKOB (PU3UUYECKOIO COAECpIKAHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOEKTHOW HIIA MCCIIE0BATEIbCKON
NEATEIbHOCTH, MNpPHU 3TOM TIPaMOTHO  HCIOJIb30BAaTh  HM3YyYECHHBIN
HNOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U CONPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTaluel ¢ yd4éToM OCOOEHHOCTEW ayaUTOPHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosm4yecTBo 9acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM ugposbie
Ne n/m pasi KonrTpoubHeie | JlaGopaTopubie (uitcpp )
NMporpaMmbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenioBbie ABJICHUSA
. bubmnoreka LIOK
11 (CTpoeHHe 1 CBOMCTBA BeleCTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teroere nporiecce! 21 1 3 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. JnekTpuYecKue  MATHUTHBIE SIBJIEHHS
21 DNeKTpUUecKue 3aps/ibl. 3apsuKeHHBIE Tena 7 bu6nunoreka [IOK
' 1 UX B3aUMOIEHCTBHIE https://m.edsoo.ru/7f4181ce
. . bubmorexa [JOK
2.2 [TocTOsIHHBIN MeKTpUYECKUI TOK 20 1 6 https://m.edsoo.ru/7f4181ce
bubmmorexa [IOK
23 MarsuTHeIC SBICHHA 6 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DTIEKTPOMATHHTHAA MK 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOe Bpemst 3 1
OBIEE KOJIMYECTBO YACOB I1O 68 4 9
[TPOIT'PAMME
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8 KJIACC

KosauuecTBo yacos DJIeKTPOHHBbIE
Ne ara udposkIie I[Ipumeuanue
Tema ypoxa Koutpo Jladopa | uupp P
n/n Bcero JIbHBbIE TOpPHBIE H3YyYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcsl
BBoansiit uncrpykrax no Th.
OcCHOBHBIE I10JIOKE 0JIEK o-
HOBHBIC TOJIOKEHUA MOJICKYIAPH Bubsorexa LOK
1 KUHETHYECKOU TEOPUU U UX OIBITHBIE 1 01.09.2025
https://m.edsoo.ru/ff0a5256

MOATBEpkKAeHH. Macca u pa3mep

ATOMOB U MOJIEKYIL.

9 Mopenu TBEPIOTO, )KUJIKOTO U 1 05.09.2025 | bubauoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA. https://m.edsoo.ru/ff0a5256
OObsicHeHHE CBOICTB TBEPIOTO, 08.09.2025
YKUJIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUM bubnnoreka [IOK

3 . 1
BEIIIECTBA HA OCHOBE MOJIOKECHUI https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KHUHETUYECKON TEOPHH.

A « 1 12.09.2025 | bBubmmoreka [IOK

pUCTaJUIMUECKHE U aMOP(HBIE TeNa. https://m.eds0o.ru/ff0a5256

5 CMauuBaHue U KalUJUIIPHOCTb. 1 15.09.2025 | bubnuoreka [IOK
IToBEpXHOCTHOE HATSKEHUE. https://m.edsoo.ru/ff0a5800
Temmnepatypa. CBsi3b TeMIiepa co 19.09.2025

6 CI((I;/I HocpTLTI(})IpTenﬂl(g;;obr:) zﬁiﬁeiﬁiﬁl 1 bubmorexa [IOK

p https://m.edsoo.ru/ff0a5530
YaCTHII.
: . 1 22.09.2025 | bubnuoteka [IOK
CITOBOC PACTITHPEHHE H CHATHE. https://m.edsoo.ru/ff0a5a26
26.09.2025

,  |Baoman e Crocotn 1 Bumorera 10K
H3MEHe YTDCHHCH SHEPTUH- https://m.edsoo.ru/ff0a5c60
TeIuIonepeiaya U COBEPIICHNUE PadOTHI.

Buasl Temionepenayn: 29.09.2025
A pes bubmuoreka [JOK
9 TEIJIONPOBOJHOCTh, KOHBEKIIHS, 1

U3JTy4eHHUE.

https://m.edsoo.ru/ff0a5c60
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[IpakTyeckoe UCIOJIb30BaHUE 03.10.2025
10 TEIUIOBBIX CBOMCTB BEILIECTB U bubnuorexa [JOK
MaTepUaJIOB B IEIAX https://m.edsoo.ru/ff0a6412
SHEProcOepeIKEHHUSI.
KomudaecTBo TermioTel. Y aenbpHas 06.10.2025 | bubmuoreka [IOK
11 ]
TEIIOEMKOCTh BEIIICCTBA. https://m.edsoo.ru/ff0a65c0
12 YpaBHeHue TeII0Boro 6agaHca. 10.10.2025 | bBubmmoreka [IOK
TennooOMeH U TeTI0BOE paBHOBECHE. https://m.edsoo.ru/ff0a6976
Pacuet xonuyecTBa TEIIOTHI 13.10.2025
13 HEO0OXOAUMOTrO JUIS Har' eBaH’I/ISI TeIa u Bubmiorexa LOK
p https://m.edsoo.ru/ff0a7088
BBIJICIIIEMOTO MM TPH OXJIAXKICHUH.
Jlaboparopnas pabota Nel 17.10.2025
14 "UccnenoBanue siBICHUS TEINIO0OOMEHA bubmmoreka [JOK
MpY CMEIIMBAHUM XOJIOJIHOW U ropsyei https://m.edsoo.ru/ff0a6a98
BOJBI".
Pemenne 3a7a4d mo reme: «KommdaecTBo 20.10.2025
15 TEIJIOTHL. Y AelIbHAas TEINIOEMKOCTD Bubmiorexa LHOK
: https://m.edsoo.ru/ff0a7088
BEIIECTBAY.
JIaGopartopnas padora Ne2 24.10.2025
16 "On Ie)aenEHHep)Ieanoﬁ Bubmaorexa [IOK
P % " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BellecTBa".
OHeprus TOIIUBA. Y IeJbHas TeIIoTa 07.11.2025 | bubauoreka [IOK
17
CrOpaHus. https://m.edsoo.ru/ff0a7b5a
IImaBnenune U OTBEpIAEBaHUEC 10.11.2025
18 KPHUCTAIIINIECKUX Esn VYneapHas Bubmiorexa LOK
P ) https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJIEHUSL.
19 Pemrenue 3amad 1o reme: «Y nenpHast 14.11.2025 | bubauoreka IIOK
TEMJIOTA IUIABICHUS. https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue U KOHICHCAIIHS. 17.11.2025 | bubmnoreka [IOK
Ucnapenue. https://m.edsoo.ru/ff0a740c
21 Kunienne. Y nenpHas Temmiora 21.11.2025 | bubnuoteka [IOK

Hap006pa3OBaHI/I$I 1 KOHACHCAINH.

https://m.edsoo.ru/ff0a786¢
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3aBUCHUMOCTb TEMIIEPATYPHI KUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

Biraxxnocts Bo3ayxa. JJaboparopHas 24.11.2025
22 paboTta No3"OH;I)[g;eJIeHHe P bubmorexa LIOK
N o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJILHOM BII&YKHOCTH BO3TyXa'".

23 Pemienue 3a1a4 Ha onpeneneHue 28.11.2025 | bubauoreka [IOK
BJI&KHOCTH BO3/yXa. https://m.edsoo.ru/ff0a86ae
TTpuHnue! padoThl TEILIOBBIX 01.12.2025

24 z[g)nra?enel‘/fpﬂa oBas TypOMHA Bubmiorexa LIOK

- ap yp ) https://m.edsoo.ru/ff0a86ae
JlBurarens BHYTPEHHETO CTOPAHUS.
KIIJI TenmoBoro aBurareis. TemioBble 05.12.2025
25 IIBI/IEaTeJII/I " 3a111I1[/1Ta OKpy>Karomei bubmorexa LIOK
y https://m.edsoo.ru/ff0a7c7c
CpEIbI.

%6 3aKOH COXpaHEHUs U IPEBPALLECHUS 08.12.2025 | bubnumoreka LIOK
SHEPrYHU B TEIJIOBBIX Mpolieccax. https://m.edsoo.ru/ff0a86ae
Pemenne 3agag 1o reme "TemnoBeie 12.12.2025

27 ABJIeHUs. MI3MeHeHHe arperaTHbix Bubmiorexa LIOK

. " https://m.edso0.ru/ff0a83f2
COCTOSIHUI BEIIECTBa
KoutponsHasa padora Nel mo teme 15.12.2025
" P P bubnuoreka [JOK
28 Temnossie sBneHus. U3MmeHeHne
N " https://m.edsoo.ru/ff0a86ae
arperaTHbBIX COCTOSTHUH BelecTna'.
DnexTpusanud Ten. J[Ba pona 19.12.2025
29 DJIEKT pI/I‘leKI/IX 3a ;f[ OBp : Bubmiorexa LIOK
P N PAJLOB. https://m.edsoo.ru/ff0a86ae
B3aumopeiicTBue 3apsSKEHHBIX TEIL
OnexTpu3anus Tel UHAYKIHUEN U IpU 22.12.2025 56 [TOK
30 CcOnpUKOCHOBEHNH. [IpOBOTHUKH U 1OJInoTeKA
p POBOA https://m.edsoo.ru/ff0a86ae
JIUDIIEKTPUKH.
26.12.2025 | bubnmoteka [IOK
31 . .
3axoH Kynona. Dnekrpudeckoe nonie https://m.edsoo.ru/ff0a87e4
HanpsokeHHOCTE JIIEKTPUYECKOTO OIS, 29.12.2025
p P bubmuoreka [JOK
32 [IpuHnun cynepnosunuun

3IEKTPUYECKUX TOJIEH.

https://m.edsoo.ru/ff0a8ala
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Hocurenu anexTpuieckux 3apsioB.

bu6mmoreka [IOK

33 duemenTapHbii sapa. Crpociie https://m.edsoo.ru/ff0a8a0a
aToMma.

34 3aK0H COXpaHEHHUS JIEKTPUUECKOTO bubmuoreka [JOK
3apsna. https://m.edsoo.ru/ff0a8ef6
Pewenne 3anad Ha npuMeHeHue bubmmoteka [LIOK

35 .

CBOMCTB 3JIEKTPUYECKUX 3aPSI0B. https://m.edsoo.ru/ff0a90cc
5 -
o | e e T
ym ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA.

37 DJIeKTpUYECcKast LEeMb U €€ COCTaBHbIE bubmmoreka [JOK
YacTH. https://m.edsoo.ru/ff0a96h2

38 Tleii bubnuoreka [JOK

eICTBUS JIEKTPUUECKOTO TOKA.. https://m.edsoo.ru/ff0ag6h2

39 DIIEKTPUUYECKUI TOK B METaJUIAX, bubmmoreka [JOK
JKUJKOCTSX U ras3ax. https://m.edsoo.ru/ff0a9838

o | rors Tsopereomn peer B LOK

s e}?'e © 1 peryupo © https://m.edsoo.ru/ff0a9838
CHUJIBI TOKa".
DNeKTpUUECKOoe HaMpsKEHHE.

a1 Bonbr™merp. JTaboparopHas pabota Ne5 bubnuoreka [LIOK
"N3mepeHue u perynpoBaHue https://m.edsoo.ru/ff0a8bd6
HarnpsDKeHus "

42 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnnoreka [IOK
VY 1enpHOE CONPOTUBIIEHNE BELIECTBA. https://m.edsoo.ru/ff0a%14
JlaGopaTtopHast pabota
Ne6"3aBHCHUMOCTB 37IEKTPUUECKOTO BuGmiorexa IOK

43 COIPOTUBIIEHUS TPOBOJHUKA OT €r0

JUTMHBI, IIJIOIAAN TOIEPEYHOTO
CEYeHHUs U Marepuana’.

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTD CHJIBI TOKA OT

bu6mmoreka [IOK

44 HanpspkeHus. 3akoH OMa Juid yyacTka
p ATLYH https://m.edsoo.ru/ff0aa738
LEMH.
45 Pemenue 3amad no teme: «3akon Oma bu6mmoteka [IOK
JUISL y9acTKa LEeTn. https://m.edsoo.ru/ff0aa44a
[TocnenoBarenbHOE U MapajuIeIbHOE bubmmoteka [LIOK
46 )
COCJIMHEHUS TPOBOJHUKOB. https://m.edsoo.ru/ff0aa04e
Jlaboparopuas pabora Ne7 "IIpoBepka
47 MpaBUJjIa CIOKEHUS HAIIPSKEHUN TTPU bubmmoreka [JOK
MOCJIEA0BATEIbHOM COEIMHEHUU JABYX https://m.edsoo.ru/ff0aa04e
pe3ucTOpoB".
48 i’;{meHHe 3a/1a4 Mo TeMe : Bu6muorexa IJOK
OCIICALOBATCIILHOC M TTAPALICIIEHOC https://m.edsoo.ru/ff0aaa58
COEJIMHEHHUE MPOBOTHUKOBY.
JlaGopaTtopHnas padota Ne8 "IIpoBepxka
49 npaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
IapaJuIEJIbHOM COCIMHEHUH https://m.edsoo.ru/ffO0aadle
pe3ucTopoB”.
Pemenue 3agau Ha npUMEHEHUE 3aKOHA
50 Oma 11 aanqurg COEIMHEHUSI bubmoreka IOK
p https://m.edsoo.ru/ffOaaf8a
IIPOBOJHUKOB.
51 PaboTa 1 MOLTHOCTB 3JIEKTPUYECKOTO bubnuoreka [LIOK
Toka. 3akoH J[xoyns-Jlenna. https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora
Ne9"Omnpenenenne paboTbl
52 IIEKTPUYECKOr0 TOKA, UAYIIETO Yepes3 bubmuotexa [LIOK
pesucrop. OnpeneneHne MOIHOCTH https://m.edsoo.ru/ff0ab3e0
IIEKTPUYECKOTO TOKA, BBIJEIAEMOM Ha
pesuctope."
QHCKTpI/I'-IeCKI/IVe LEenH U NOTpeduTenn BuGmiorexa LIOK
53 AIIEKTPUUYECKON IHEPTUH B OBITY.

KOpOTKOC 3aMBIKaHHUC

https://m.edsoo.ru/ff0ab660
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Penrenue 3amau mo reme
"DeKTpUUECKUE 3aps/ibl. 3apsKEHHBIE

bubnuorexa [JOK

54 .

TeJla U UX B3aUMOJCUCTBUSL. https://m.edsoo.ru/ff0ab660
[TocTOAHHBIN ATEKTPUYECKUM TOK".
KonTtponsnas padora Ne2 o reme

55 "DneKkTpruuecKue 3apsbl. 3apsiKEHHbIS bubmuoreka [JOK
TeJla U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0ac3d0
[locTOosIHHBIM A5eKTpUYECKUil TOK".

[TocTostHHBIE MATHUTHI, UX
56 B3aumMozeiicTaue. M3yuenue noneit bubsmorexa [IOK
S https://m.edsoo.ru/ff0acOba
MOCTOSIHHBIX MarHUTOB
MarnutHoe nozie. OnsiT Dpcreaa. bubnuoreka LIOK

57
MarauTHoe€ 10J1€ 3JIEKTPUIECKOT O TOKA. https://m.edsoo.ru/ff0abd2c
MarauTtHoe noJjie KaTyIIKU ¢ TOKOM.

58 JlelicTBME MArHUTHOTO TOJIS Ha bubmmoreka [JOK
MPOBOJHUK ¢ TOKOM. [[pumeHenue https://m.edsoo.ru/ff0abea8
AJIEKTPOMATrHUTOB B TEXHUKE.

59 MaruauTHoe noJie 3eMJId U €ro bu6mmotexa I1IOK
3HauEHUe JUIsl )KMU3HU Ha 3eMJIe. https://m.edsoo.ru/ff0acdc6

60 [Ipomexyrounas arrectanus. Mrorosas
KOHTpOJIbHAS paboTa.

61 Oneitel @apanes. SABnenue bubnnoreka [IOK
ANEKTPOMATHUTHON MHTYKIIUH. https://m.edsoo.ru/ff0ac1d2
DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

62 Hcnonb3oBaHue 31EKTpOABUTATENICH B bubmuoreka [JOK
TEXHUYECKUX YCTPOWCTBAX U Ha https://m.edsoo.ru/ff0ac74a
TpaHCIOPTE.

bubnmnoreka [IOK
63 [Tpasuio Jlenua. https://m edsoc{lru/fanc%c
64 Onekrporerepatop. CriocoObl bubnmnoreka [IOK

MMOJIYYCHH A BHCKTquCCKOKBHepFHH.

https://m.edsoo.ru/ff0ac86¢c
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DIEKTPOCTAHIIUHN Ha BO30OHOBIISIEMBIX
HCTOYHHKAX SHCPTHUHU.

Penrenue 3amau mo reme

65 "DNEKTPUYECKHE U MATHUTHBIC 1
SIBJICHUS "
KonTtponsnas padora Ne 3 mo reme
66 "DJIEKTPUYECKHE U MAarHUTHBIC 1
SIBJICHUS "
67 Pemenue 3amau mo Temam Kypca 8 1 bubnnorexa [JOK
KJIacca. https://m.edsoo.ru/ff0ach14
68 [ToBTOpUTENEHO-0000ITAIONINI YPOK 1O 1 bubnuorexa LIOK
Kypcy 8 kiacca. https://m.edsoo.ru/ff0acc5e
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OEPA30BATEJILHOM ITPOIT'PAMMBI OCHOBHOTI'O

8 KJIACC

OBHIEI'O OBPA30OBAHUA

Kon
MPoBePSIEeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHNs

11

HCIIOJIb30BaTh ITOHATHUA

1.2

PpasiinvaTh ABJICHUSA 10 OITMCAHHIO X XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘ICCK06 SBJICHUC

13

pacrio3HaBaTh MPOSBICHWE W3YYCHHBIX (U3UYECKUX SBICHHNA B
OKpY’KaroIllleM MUPE, B TOM YKcIie PUINYECKUE SIBICHUS B IPUPOJIE, IPU
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJICISTH
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

14

OIMCBIBATh U3YUYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SBICHUS, UCTIONb3YS
¢usnyeckue BEIMYMHBI, IpPU OINUCAHUM NPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICH MCIIOJIb3YEMbIX BETMYMH, 0003HAUCHHS M €TUNHHIIBI
(GU3MYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJbl, CBS3BIBAIOLIME JaHHYIO
(GU3NYECKyI0 BEIWYMHY C APYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

15

XapaKTepu30BaTh CBOMCTBA TeN, (PU3UYECKUE SIBICHUS U TIPOIIECCHI,
HCNOJIb3ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE

1.6

OOBACHATH (PU3HUECKUE TPOLIECCH M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE  CUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBIIATH IPUUNHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1 —
2 JIOTMYECKMX IIIaroB ¢ TOMOIII0 | — 2 W3y4YeHHBIX CBOMCTBA
(bu3MUYeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemars pacdy€THbIE 33Ja4d B 2 — 3 IEMCTBHS, UCIOJB3YS 3aKOHBI U
(dbopMmyIbl, cBA3bIBarOIIME (hU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHUS 3aJa4M 3allMCBhIBAaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUId pelIeHHs 3aJadyd, BHIOMpaTh 3aKOHBI M (OPMYIIBL,
HeoOXonuMBble JUIsl €€ pelIeHHs, MPOBOJUTh pacuéThl U CpPaBHUBATH
MOJTyYeHHOE 3HaYeHHEe (PU3UUECKOM BETMUUHBI C U3BECTHBIMH JaHHBIMH

18

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIIU
(GU3NYECKUX METOOB, UCMOJIb3Yysl OMHCAHUE UCCIEI0BAHMS, BBIACIATDH
MIPOBEPSIEMOE  NIPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh IOPSAKA
IIPOBEACHUS UCCIIEIOBAHNS, 1€J1aTh BEIBOIbI

19

MPOBOAUTH ONBITBI MO HAOMIONEHUI0 (U3NYECKUX SIBICHUN WU
¢usznyeckux  CBOMCTB  Ten:  (GOpPMYIMpPOBAaTH  MpPOBEpsieMble
MPENNoNIoKEeHUs,  coOuparb  YCTAaHOBKY M3  MPEUIOKEHHOIO
000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI




1.10

BBIIIOJIHATh NPSIMBIE HM3MEPEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATUYUKOB (PU3NUYECKUX BEIMYHMH, CPABHUBATH PE3YJIbTAThI
MU3MepeHuil ¢ yuéToM 3a/1aHHOM a0COIIOTHON MOTPEIIHOCTH

111

MIPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BETHMUUHBI
OT JpYrod C HCIOJIb30BAHUEM INPAMBIX HM3MEPEHUH: IUIAHUPOBAThH
HCCIIEI0OBaHUE, COOUPATh YCTAHOBKY M BBIINOJHITh U3MEPEHUS, CIENYS
IPEUVIOKEHHOMY  IUIaHy, (UKCHPOBaTh pe3yibTaThl IOJY4YEHHOMH
3aBUCUMOCTH B BHIE TaOmul u TpapuKoB, AENaTb BBIBOIBI II0
pe3yJIbTaTaM MCCIEA0BAHUS

112

MIPOBOAUTH KOCBEHHbIE U3MepEHUs (GPU3NUYECKUX BEIMYHMH: INIAHUPOBAThH
U3MEpeHUs, CcoOupaTh HKCHEPUMEHTAJIbHYI)  YCTAHOBKY, CIEIys
MPEeAJIOKEHHON HHCTPYKIIUHU, U BRIUYUCIISATH 3HAYEHUE BEIIMUUHBI

1.13

coOuoiaTh  MpaBWiia TEXHUKH OE30MacHOCTH mOpu  pabote ¢
1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh TPHUHLIHUIBI JIEHCTBUA H3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMICTB C OMOPON HAa MX OMMCAHUs, UCIIOJIb3Ys 3HAHUS
O CBOMCTBAaX (PU3MYECKUX SIBICHUW M HEOOXOAUMbIE (pU3MUECKUEe
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI o ¢cXxeMaM M CXCEMATHYHBbIM PUCYHKAM, COCTABJIATH CXEMBbI
QJICKTPHUYCCKUX IeIeil ¢ II0CICAOBaTeIbHBIM U napauiCIbHbIM
COCAUHCHHNEM DJICMCHTOB, pa3jindyasl yCJIOBHBIC 0003HaYEHHS DJIEMEHTOB
QJICKTPHUUYCCKUX LICIICHU

1.16

NPUBOAMTH HpPUMEPHl  (HAXOAUTh HHPOPMALKIO O IpUMepax)
MPAKTUYECKOTO MCIIOJB30BaHNUs (PU3NYECKUX 3HAHUN B MOBCETHEBHOM
KHU3HU 1715 oOecrieyeHuns: 0e30acHOCTH MPU 00paleHUH ¢ Tpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUsS 3/10pOBbsl U COOJIIOAECHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpesie

1.17

OCYIIECTBIATh MOUCK MH(pOpMauuu (U3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIMUXCA 3HAHUM M IyTEM CpPaBHEHUSA
JIOTIONIHUTEIBHBIX MCTOYHUKOB BBIACNATh HMH(OpMaLMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUUBON MIIU MOKET ObITh HEJOCTOBEPHOI

1.18

HCIIOJIb30BaTh IPU  BBIMOJHEHUMM Y4EOHBIX 3aJaHuil  Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3UUECKOro COJEp)KaHMs, CIPaBOYHBIE
Marepuansl, pecypcel ceth VHTepHer; BiIageTe  IpUEMaMHU
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss MHGOpMAIMK U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

Co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KpaTKHUE YCTHBIC COOOIICHUS,
0000mmass uHGOPMAIIMI0O W3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO
COJICp)KaHUsl, B TOM WYHCIE ITYOJMYHO TIPEJCTABISATh PE3YJIbTAThI
MIPOEKTHOM HITK UCCIEA0BATEIBCKON EATEIBHOCTH, TPH STOM IPAMOTHO
WCIIOJIb30BaTh M3yYEHHBIH TMOHATUHHBIA anmapaT Kypca (GU3HKH,
COIPOBOYXKIATH BBICTYIUICHHE TIPe3CHTAIHEH

1.20

MIPU BBIMOJIHEHUN YYEOHBIX TPOEKTOB M HMCCIEAOBAHUN (PU3UUIECKHIX
MPOIIECCOB PACTIPENENSITh OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABICHHBIMH 33J]Ja4aMH, CICAUTH 32 BHIMIOJHCHHEM IUTaHA JCUCTBUN
U KOPPEKTHpOBAaTh €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBINH BKJIAJ B
NesITeIbHOCTh TPYTIIIBL, BBICTpanBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, MTPOSBIISAS TOTOBHOCTD pa3periaTh KOHPIUKTHI







IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KJIACC
Kon Kon
pasiena ylIeMeHTA IIpoBepsiemble 3J1eMeHTBI COEPKAHUSA
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJISPHO-KMHETUYECKOM
6.1 TEOPHH CTPOEHHs BemecTBa. Macca u pa3Mepsl MOJIEKYII.
OnbITel, MOATBEPXKJAIOIIME  OCHOBHBIC  I1OJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUU
Monenu TBEpAOIO, )KUJIKOTO U Ta3000pa3HOI0 COCTOSIHUM
6.2 BemlecTBa. Kpucramimueckue u aMmopgHsbie Tena
OOBsicHEHHE CBOMCTB ra3oB, )KUJKOCTEH U TBEPIBIX TEJ HA
6.3 OCHOBE ITOJIO’KEHUH MOJICKYISIPHOKUHETUYECKON TEOPUH
6.4 CMauMBaHue U KalWIISIPHBIE SIBICHUS
6.5 TemnnoBoe pacimpeHue 1 ckaTue
Temneparypa. CBs3b Temmeparypbl €O  CKOPOCTHIO
6.6 TETUIOBOTO JIBHYKCHHS YaCTHUI]
Buytpennss sneprusa. CrnocoObl U3MEHEHUsI BHYTPEHHEH
6.7 DHEPTHUU: TeIIoNepeaada U COBEPIICHHE PaOOThI
6.8 Buapl Teruonepenaun: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
U3JTydeHHe
6.9 KonngecTBo TemoTel. Y ienbHas TEIIOEMKOCTh BEIIECTBA
TerooOMeH W TEIUIOBOE paBHOBECHE.  YpaBHEHHE
6 6.10 TEIUIOBOro OanaHca
[TnaBneHue u OTBEpAEBaHUE KPUCTAJUIMYECKUX BEIIECTB.
6.11 VY nenbHas TemIoTa MIaBIeHUs]
[Tapoo6pazoBanue u konaeHcanus. Mcnapenue. Kunenue.
6.12 YaenpHas TeioTa TMapooOpa3oBaHUSA.  3aBHCUMOCTH
TEMIIepaTypbl KHUIIEHUS OT aTMOC(HEPHOTO TaBICHHUS
6.13 BnaxuocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPAHUS
[Tpuniuns! padoTel TeraoBeix asurateneii KI1/1 rermioBoro
6.15 nBuraress. TernoBble ABUTATENN U 3alllUTa OKPYKAOIIEH
cpensl
3aKOH COXpaHEHHS U TMPEBPAIICHUSI YHEPTHH B TETUIOBBIX
6.16 rpoieccax
[TpakTueckue paboTHI:
OnbITHl IO 0OHAPY)KEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO
TPUTSDKSHUS.
6.17 OnbITH IO BBIPAIIMBAaHUIO KPUCTAJUIOB TIOBAPEHHON COJIH
WK caxapa.
OnbITHl O HAOMIONEHHUIO TEIUIOBOIO PACIIMPEHUs Ta3oB,
KHUJKOCTEN U TBEPBIX TEI.
OnpezneneHue AaBIeHUs BO3AyXa B OaJJIOHE IIIPUIIA.




OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH  JaBJICHUS
BO3/IyXa OT €r0 00bEMA U HATPEBAHUS WIIA OXJIKICHHUS.
[IpoBepka ruUIOTE3bl JHUHEHHOW 3aBUCMMOCTHU JJIMHBI
CTONOWKA >KHJIKOCTH B TEPMOMETPUYECKOW TPYyOKe OT
TEMIIEPATYPHI.

Habnronenue u3MeHeHUss BHYTPEHHEM HHEpruud Teja B
pe3ynbTaTe TeTuIonepeaadu U padoThl BHEITHUX CHJL.
HccnenoBanue sBIEHUS TEIJIOOOMEHAa TpPU CMEIIMBAHUU
XOJIOJIHOW U TOPSTYEH BOJIBI.

Ormpezenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOU
Mpyd  TEIJIOOOMEHE ¢  HarpeTbiM  METANTHYCCKUM
LHMIHH]IPOM.

Ornpenenenne yaenbHOW TEINIOEMKOCTH BEILIECTBA.
UccnenoBanue nporiecca ucrapeHusi.

Ornpenenenre OTHOCUTENbHOM BIIaKHOCTH BO3yXa.
Ornpezenienne yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

dusnyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE
HATSDKEHME W KanmWUISpHBIE SIBJICHHS B MPHUPOJE,
KpUCTaJIIbl B npupoae, usnydenue ColiHLa, 3aMep3aHue
BOJI0EMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHudyeckne  yCTPOWMCTBA:  KalWUIAPBI,  IIPUMEPBI
WCIIOJIb30BaHUsl KPHUCTAJUIOB, JKUIAKOCTHBIA TEPMOMETD,
JIaTYMK TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOILICHHS JJOMOB,
TUTPOMETPBI, NICUXPOMETP, NapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba poaa sMeKTpUYecKuX 3apsaoB
BsaumopeiictBue 3apspkeHHbIX Ten. 3akoH  Kysona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEX/Y T€JIaMH)
Onexrpuueckoe mnose. Hanpsyk€HHOCTh 3IIEKTPUUYECKOTO
7.3 noJist. [lpyHIMN Cynepno3uiuy MeKTpUYeCcKuX mosiei (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn snexkTpudeckux 3apsanoB. JIEeMEHTapHbIN
7.4 anektpudeckuil 3apsa. Ctpoenue atoma. [IpoBogHuku un
TDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI AIEKTPUUIECKOTO 3apsiia
ONeKTpU4eCcKuit TOK. YcnoBus CYLIECTBOBaHMS
16 AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JleficTBUSI DIIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE,
. MarHMTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
Onektpudeckas 1enb. Cuima  Toka.  DIEKTPHUECKOE
8 HampspKCHUE
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE CONPOTUBIICHHE
7.9 BEIIECTBA
7.10 3akoH OMa 17151 yyacTka 1enu




7.11

ITocaenoBareabpHOE W TapauienbHOe COCJIMHECHHE
MIPOBOJIHUKOB

7.12

PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO TOKa. 3akoH JIKoyiis
— Jlenna

7.13

DNeKTpUYecKre IEenu U MOTPEOUTENH 3IIEKTPUUYECKON
sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

7.14

IlocTrossHHBIE MarHuThl. B3auMOJIeWCTBUE MOCTOSHHBIX
MarHuTOB

7.15

MaruutHoe nojie. MarauTHoe I10JI€ 3eMJIU U €ro 3HaYECHHE
IUIS JKA3HU Ha 3eMiie

7.16

OnbiT OpcTega. MarHuTHOE TOJIE JIEKTPUUYECKOrO TOKA.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

7.17

JlelicTBME MArHMUTHOTO IIOJS HA MPOBOJHUK C TOKOM.
DJeKTpoABUraTeab IOCTOSHHOIO ToKa. Mcronb3oBanue
JJIEKTPOJBUraTEIE B TEXHMYECKUX YCTPOWCTBAaX U Ha
TpaHCIOPTE

7.18

Onbitel @apanes. SIBieHNUE 2IEKTPOMAarHUTHON HHYKIIMH.
IIpaBuno Jlenna

7.19

Onextporenepatop. CrocoObl MOTyYeHHUS AIIEKTPHIECKON
SHEPIUHU. DNEeKTPOCTaHIUH HA  BO30OHOBISIEMBIX
MCTOYHUKAX SHEPTHH

7.20

[TpakTrueckue paboTHI:

OMBITHI 110 HAOJTIOACHUIO JICKTPHU3AIMN TET HHAYKIIHEH 1
MIPU CONPUKOCHOBEHUH.

UccnenoBanue  AEUCTBUS  DJIEKTPUYECKOrO  MOJS  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOThI ANEKTPUUYECKON LN
MOCTOSIHHOTO TOKA.

N3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHie HaMPsKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO 4epe3
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HAMIPSHKEHUS HA
pesucrope.

OnBbITHI, JIEMOHCTPHUPYIOIITHE 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTUBJIEHUSI MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuiia  CIOKEHUS  HANPSHKEHUM — TIpH
MOCNIE0OBATEIbHOM  COEOUHEHUM  JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuna Juisi CHJIbl TOKa NpHU MHapajIeIbHOM
COCIMHEHUH  PE3UCTOPOB. Omnpenenenve  paboThI
NIEKTPUYECKOTO  TOKA, HIYLIEr0 4Yepe3  pPEe3UCTOop.
OnpeneneHre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BbIIENISIEMON Ha pe3ucrope. VccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSIKCHHs Ha
Heil. Ompenenenne KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJCHCTBUS TIOCTOSIHHBIX MAarHHUTOB.
N3yuenne MarHuTHOTO MOJISI MOCTOSTHHBIX MarHUTOB MPHU
uX o0OBeAMHEHUU U pazzieneHun. MccnenoBanue AeHCTBUS
AIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTpeyKy. OTbITHI,




JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CUJIbI TOKA U HaINpaBJICHUS
TOKa B Karyike. V3y4yeHue 1edcTBUS MAarHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. KOHCTpyMpoBaHuUE U H3y4YeHUE
paboThI 3JIEKTPOJIBUTATEIISI. N3mepenne KIIg
AIIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI no
UCCJICTOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKLHUU:
UCCJIEIOBAHNE W3MEHEHUN 3HAUCHHUsI W HaIlpaBJICHUS
WHYKIIMOHHOTO TOKa

7.21

du3nuecKue SBJICHUS B IPUPOJIE: SIEKTPUUECKHUE SIBJICHUS
B atMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHMuTHOE TojJe 3eMiH, Jpeid MoIaCcoB, Ppoib
MarHUTHOTO MOJIS JUIs )KU3HU Ha 3emiie, OJISIPHOE CUSHUE

7.22

TexHu4yeckue yCTpOMCTBA: JJIEKTPOCKOIN, aMIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUMK IIICKTPHUUECKOW DHEPTHUH,
AIIEKTPOOCBETUTENbHBIE  NPHOOpPHI,  HArpeBaTeNbHBIC
ANEKTPOTIPUOOPHI (mpumeps), ANEKTPUUYECKUE
NPEOXPAaHUTENH, OJICKTPOMArHUT, DJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKa, TeHEPAaTOp MOCTOSIHHOTO TOKA




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJLHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHNS K IPeIMETHBIM pe3ybTaTaM 0a30B0ro
MPOBEPSIEMOro |YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
TpeGoBaHUsi | OCHOBHOIO 00u1ero o6pasoBanusi Ha ocHose PI'OC

[Nonumanue ponu GU3UKU B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTD
0a30BbIX NPEACTABICHUNH O 3aKOHOMEPHOM CBS3M M IO3HABAEMOCTH
SABIICHUA TPUPOABI, O POJM OKCIEpUMEHTa B  (QU3HKE, O
cucreMooOpasymoueil ponu (U3UKH B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHA, 00 YBOJIOINH (PU3NUECKUX 3HAHUN U X POJIH B
LIEJIOCTHOM €CTeCTBEHHOHAYYHOI KapTHHE MHUpPa, O BKJIa/le POCCUICKUX U
3apyOexHbIX Y4YEHBIX-(QU3UKOB B PAa3BUTHUE HAayKHU, OOBSCHEHUE
IIPOLIECCOB OKPYKAIOLIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs 0 BUJAX MaTepuH (BELIECTBO U I0JIE), O JBMXKEHUH KakK crioco0e
CYLIECTBOBAHMSI MaT€pUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUM CTPOEHUS
BEIIECTBA, O (PM3NYECKOM CYIIHOCTHU SIBJICHUN NPUPOABI (MEXAHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3Inyarh
SIBJICHUS 110 OTNMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (u3Mueckoe  sBJIEHUE;  yMEHHUE
pacrio3HaBaTh IPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUH B
OKpY’KaloIlleM MUPE, BBIJIENSS UX CYLIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)

BJ'IaILCHI/Ie OCHOBaMH ITOHSTHIHOTO arrapara 1 CMUMBOJIMYECKOT'O SA3bIKa
(1)I/IBI/IKI/I N HCIIOJB30BAHUEC HX JIA PCHICHUSA y‘IC6HI)IX 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA W TIPOLECCHI,
HCIIOJIB3YA (1)YHI[aMCHTaJ'IBHBI€ N OMIIMPUYICCKHEC 3aKOHBI

YMeHue onuchIBaTh U3y4eHHBIE CBOWCTBA TeN U (U3MUYECKUE SBIICHHUS,
WCTIONB3YS HU3UUYECKUE BETUIMHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOTO TIIO3HAaHUS C  Yy4€TOM
coOnrofieHUsI TpaBWJl O€30MacHOr0 Tpyna: HaOIofeHHe (DU3HUECKUX
SIBJICHUM:

YMEHHUE CaMOCTOSITETIHHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3
JaHHOTO Habopa 00OPYOBaHUS MO MHCTPYKIMH, OMIMCHIBATH X0 OIbITA
Y 3aIHCHIBATh €r0 Pe3yJbTaThl, (OPMYyITUPOBATh BEIBOIBI;

MIPOBE/ICHUE TMPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEIUYHH:
YMEHHE IUIAHUPOBATh  HM3MEpPEHHs, CaMOCTOSATEIbHO  COOHMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKIMH, BBIYUCIATH 3HAYCHHE
BEIMYMHBl M AaHAJIM3MPOBATH TOJNYYCHHBIE pPE3yabTaThl C YUETOM
3aJJaHHOH MOTPELTHOCTH Pe3yIbTaTOB U3MEPEHUH;

MPOBEJICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  WCCIICTOBAHMIA;
CaMOCTOSITENIBHO ~ cOOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY U
MPOBOJIUTH MCCIIEIOBAHNE MO0 MHCTPYKIUH, MPEICTABIATH MOJTYYCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUAE Tabaul U TpaduKos,
VUUTBIBaTh  TMOTPENIHOCTH, JeJaTh BBIBOABI IO  pe3ylbTaTaMm
UCCIIeTOBAHUS

[Tonnmanue XapaKTEPHBIX CBOMCTB (bu3rgecknx Mozelen
(MaTepuanibHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS




ra3oB, JKUAKOCTEH W TBEPHBIX TeJ, IUIAHETapHAas MOJENb aTroMa,
HYKJIOHHAsi MOJIEIb aTOMHOIO SIApa) M YMEHHE NPUMEHSTh WX IS
00BsICHEHUS (PU3UYECKUX MPOIECCOB

YMeHnue o0bSACHATh PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MpPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABISATH HPUYHMHHO-CJICJICTBCHHBIE CBSI3U U CTPOUTH
0OBSCHEHHE C ONOPON Ha M3y4YEHHBIC CBONCTBA (PU3NYECKUX SBIICHUH,
¢du3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMmenue pemarth pacuy€THele 3amaud (Ha 0Oase 2 — 3 ypaBHEHHIA),
UCTOJB3Ys 3aKOHBI U (JOPMYJIbI, CBS3bIBAIOIINE (DU3HUECKUE BEIUYHHBI,
B YAaCTHOCTH, 3allMCHIBaTh KpaTKOe YCIOBHE 3aJa4H, BBIIBIATH
HE/IOCTAIOIE JaHHbIe, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE
s e€ pelIeHUs, WCIIOJIb30BaTh CIIPAaBOYHBIC JaHHbBIC, MPOBOAUTH
pacu€Tbl W OLEHHWBATH PEATUCTHYHOCTH TIOJYYEHHOTO 3HAYCHUS
(U3MUECKOI BEIMUMHBI; YMEHHE OTPENENIATh PAa3MEPHOCTh (DPU3UUECKON
BEJIMYHMHBI, TOJIYYCHHOH MPH PEIICHUH 33]a91

YMeHHE  XapaKTepu3oBaTb  NPUHLUIBL  ACHCTBUA  TEXHHUYECKHUX
YCTPOHCTB, B TOM 4YHUCIE OBITOBBIX NPHUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKUX IIPOLECCOB 10 UX OINHCAHUIO, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (PM3MYECKUX SBICHUH W HEOOXOAWMBIE (PHU3UUECKUE
3aKOHOMEPHOCTH

10

YMeHUEe UCIT0JIb30BaTh 3HAHUS O PU3UICCKUX SBICHHUSIX B IIOBCEIHCBHON
JKU3HM U1l 0OeCTieueHHsI 0€301acCHOCTH MpU OOpalieHHH ¢ OBITOBBIMHU
mpuOOpaMH U TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U
COOIOICHUSI HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeae;
MMOHMMAaHUE HEOOXOIUMOCTH TPUMECHCHHS JOCTHIKCHUH (QHU3UKA U
TEXHOJIOTHH JIJIsl pallMOHAIBHOTO MIPUPOAONOIB30BAHUS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TpPEACTaBICHUs HHMOpMaIK
(U3MYEeCKOro CcoJep’KaHWsl C HUCIOJb30BAaHUEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMI; yYMEHHUE OIIEHMBAaTh JOCTOBEPHOCTH
MOJy4YeHHOM uHpOpMallMd Ha OCHOBE HMEIOLMXCA 3HAHUH H
JIOTIOJTHUTEIbHBIX HICTOYHUKOB; YMEHHUE UCTOIb30BaTh IPU BHIIIOJHEHUH
y4eOHBIX 3aJlaHMil Hay4HO-TIOMYJSIPHYIO JIMTEpaTypy (PHU3UUECKOro
COJiep’KaHus, CIIpaBOYHbIE Marepuaibl, pecypcbl cetu HHTepHerT;
BJIa/ieHHe 6a30BbIMU HaBBbIKaMU MTPeoOpa3oBaHus HH(POPMAIIUK U3 OHON
3HAKOBOW CHCTEMBl B JIpyI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMaLUU U3
HECKOJIbKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 MEXAHWYECKUE ABJIEHUW
11 Mexanuueckoe JBHKeHUE. MarepuanpHas Touka. (Cucrema  oTcyéra.
"~ | OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKEHME. Cpennsis ckopocTs. Popmyna 1ms
1.2 | Berumcnenus cpeaueit ckopoctu: v = S/t
PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 X)) =x,+vt
I'paguky 3aBUCUMOCTH OT BpPEMEHM MJIs MPOEKUUH CKOPOCTHU, MPOCKIUH
IepeMeNIeHUs, IIyTH, KOOPANHATHI IPX PABHOMEPHOM MPSIMOJIMHEWHOM JBUKCHUH
3aBUCHUMOCTh KOOPJMHATBHl Tejla OT BPEMEHHU B CIlydyae pPaBHOYCKOPEHHOI'O
IIPSIMOJIMHENHOTO JBUKCHHUS:
2
-Sx':r} =1'.|;|: *f_ax * £y
<
@opMynsl I NPOEKIUM IEPEMEIICHUS, MPOCKIUHA CKOPOCTH M IPOEKIUHU
YCKOPEHHMS IIPU PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKCHUU:
2
14 5. () =y, -t+a, EX
U_\'('f) =Up, T4, 1,
a.(r)=canst,
UI.TL - UIIL zzarsx
I'padukm 3aBUCMMOCTH OT BpEMEHU MJIi NPOEKLUHUU YCKOPEHMsI, MPOEKIHU
CKOPOCTH, IIPOCKLUHU IEpEMELICHUSA, KOOPAMHATHI IIPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBM)KCHUH
CBobonHoe nanenue. @opmysbl, OMUCHIBAIONINE CBOOOIHOE MajJieHHE Tela IO
15 BEPTHUKAIH (IBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTENIbHO OBEPXHOCTH 3€MJIH).
| I'papukn 3aBUCUMOCTH OT BpEeMEHH ISl IPOEKLIUHN YCKOPEHUsI, MPOEKIINU CKOPOCTH
1 KOOPAMHATHI MPU CBOOOIHOM Ma/IeHUH TeJla M0 BEPTUKAIN
CKOpOCTh PaBHOMEPHOI'O JBHKEHHs Tela IO OKpyxkHocTH. Hampasienwne
CKOPOCTH.
dopmyna s BBIYHMCICHHUS] CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH U MEPHOJ
oOpaIeHus:
1.6
U= 2R
T
[lenTpocTpemuTenpsHoe  yckopeHue. HampasineHne LEHTPOCTPEMHTENBHOTO
yckopeHus. @opmyra sl BBIYUCICHUS YCKOPEHUS:




®dopmyna, cBSI3bIBaIONIAsl IEPUOJI U YACTOTY OOpaIlieHHs:

vt
T

1.7

Macca. ITnotHocTs BewecTBa. @opMysia aJIst BEIYUCICHUS LIOTHOCTH:
_m
V

1.8

Cuma — BCKTOpHad (1)I/I3I/ILICCKa$I BeanunHa. ClnoskeHue Cuil

1.9

SBnenune unepuuu. [lepoiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarnpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOpa CUJIbI, JCHCTBYIOMIEH
Ha TeJo
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B3aumoneiictue ten. Tperuii 3akoH HeroToHa:

Fy y=-F_,

112

TpeHI/IG IMOKOs U TPCHUC CKOJILXKCHUSA. d)opMyJIa JJI1 BBIYUCIICHHA MOYJISA CHJIbL
TPCHUA CKOJIbKCHUA:

FTP:M-N

1.13

Hedopmarus Tena. Yopyrue u Heymnpyrue aedopmanuu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

m, -m,
F=g. .1 2

R:
Cuna TsixecTH. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS.
®dopmyra AJid BBIYUCIIEHUS CUITBI TSKECTH BOJIM3M MOBEpXHOCTH 3eMin: F =mg.
JIBumxenue mianet Bokpyr ConHua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u nieperpysku

1.15

Nmmynse Tena — BeKTOpHas puznyueckas BeIMIHHa.
=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMmynbe crmbl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA JJIA SaMKHYTOI\/’I CHUCTCMBI TCII:
p=nyUy +im, U, =const

PeaxTnBHOE IBIMKEHIE

1.17

Mexanunueckas pabota. @opmyiia 171l BHIYUCIEHUS paOOThl CUJIBL:

A=Fscosu

Mexannueckass MOIIIHOCTD:




n=4
r

Kunernueckas u noreHuuanpHas sHeprus. @opMyiia i1 BBIYMCICHHS
KUHETUYECKON DHEPIUU:

HE)E
E, =——
1.18 2 .
Teopema o0 kuHeTH4eckoi dHeprun. Popmyra Uit BBIYUCICHUS
MMOTEHIMAIbHON SHEPIUH TeJla, OJAHIATOrO
Haj 3eMIEn:
E,=mgh
Mexannyeckas SHeprus:
E=E;+E p
1.19 .
3aKOH COXpAaHEHMSI MEXaHUUYECKOU 3Heprun. Gopmyiia i 3aKoHa COXPaHEHUS
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHMUECKON SHEPTUU IPU HAJIMYUU CUJIbI TPEHHUSL.
[IpocTeie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuibl: M - FI.
VYcioBre paBHOBECHS pblyara:
M+M, +..=0
1.20 1 2
[TonBwxHbIN 1 HemoABMXHBIN O10ku. KITJ] mpocThIx MeXaHU3MOB,
n= Aﬂmes.ﬂaa
A‘S&I‘IH‘IBEEHH
JlaBiieHne TBEPAOTO TeNa.
®opmyia 1 BBIYUCIIEHUS AABJIEHUS TBEPIOTO Tena:
p- F
5
121 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
dopmyia Ui BEIUNCICHMSI JaBICHNS BHYTPH KUAKOCTH:
P=P+Pu,
1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. dopmyna [Uisl ONpENENEHMs] BBITAIKUBAIOLIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 -
Fape =PEV
VYcnosue miaBanus Tena. [lnaBanne cyJj0B U BO3AyXOIIaBaHUE
Mexanuueckue KoyebaHus. AMIUIMTYAA, IMEPUOA M YacToTa KoJieOaHH.
194 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPUOJI KOJIeOaHU:




1.25

MaremaTuueckuii M TPYKUHHBIA MadaTHUKHU. [IpeBpanienue sHepruu mpu
KOJIeOaTeIbHOM JIBUIKEHUU

1.26

3aryxatomue konebanus. Beinyxaennblie konebanus. Pesonanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIe " IOIICPECYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1
CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3ByK. ' pOMKOCTH M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PAaHUIIE
nByX cpell. MH(dpa3ByK U yabTpa3ByK

1.29

Ilpakmuyeckue pabomvi

W3mepenune cpenHed IUIOTHOCTH BEILECTBA; ApXMMEIOBOM CHIIBI; JKECTKOCTH
IPYXUHBL, KO3()(UIMEHTAa TPEeHUs CKOJIbKEHHs; paOOThl CHUJIbI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOpPOCTH JBM)KEHHUS OpyckKa IO HAaKJIOHHOW IUIOCKOCTH;
YCKOpEHUs OpycKa MpH JIBUKEHUHU 10 HAKJIOHHOW IUIOCKOCTH; YaCTOThI U IepuoJia
KojeOaHUi MaTeMaTUYeCKOro MasTHHMKA; YacTOThl M Iepuoja KoJjebaHui
IPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOLIETr0 Ha pblyar; paboThl CHIIBI
YIIPYTOCTH TIPH TOAbEME Ipy3a ¢ MOMOIIBIO HETIOABIKHOTO OJ0Ka; pabOThI CHITBI
YIPYTOCTH MPH MOABEME I'Py3a € MOMOLIbIO MOJABUXKHOTO 0JIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMENOBOM CHIIbI OT 00bEMa MOIrpyKEHHOU
YaCTH TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT
MAaccChl TeJIa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O IaBJIEHUS U OT poja
MIOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HUKAIOUIEH B TMpYXUHE, OT CTEHEHU
nedopmaluu MpyKUHBI, YCKOpPEHUs OpycKa OT yrila HakJIOHa HAmpaBIISIONICH;
nepuosia (4acToThl) KOJIEOAHWH HUTSIHOIO MasTHUKA OT JJUHBI HUTH; NEpPHOAA
KoJe0aHui MPYXKUHHOTO MasTHMKa OT MacChl Ipy3a U JKECTKOCTU MPYXKUHBI;
UCClIeIOBaHNE HE3aBUCUMOCTH NEePHOa KOJIeOaHU HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycioBus paBHOBECHUS pblyara

1.30

Qusuueckue A61eHUs 6 Npupooe: TIPUMEPHl JIBKEHUS C Pa3InYHBIMU
CKOPOCTSIMHM B JKMBOM U HEXUBOW NMPHUPOJAE, NEHCTBUE CUJIbI TPEHUSI B MIPUPOLIE U
TEXHUKE, PUIUBBI U OTJIUBHI, IBIKEeHHUE TuIaHeT COTHEUHOM CUCTEMBI, PEaKTHBHOE
JIBUKEHHE JKUBBIX OPTaHU3MOB, pbIUard B Telle YellOBeKa, BIUsIHIE aTMOC(HEPHOTO
JIABJICHUS HA KUBOW OpraHU3M, IIJIaBaHUE PHIO, BOCIIPUSATHE 3BYKOB JKUBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO

131

Texnuueckue ycmpoticmea. CIUAJIOMETP, JAATUUKHU IOJOXKEHUS, PACCTOSHUA U
YCKOPEHHS, AUHAMOMETp, TMOJIIMIIHUKHA, PAKEThl, pblyar, TMOJBWKHBIA U
HCHOHBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTBh, IMPOCTBIC MCXAaHHU3MbI B 6I>ITy,
COOOIIAIONTUECS COCY/bI, YCTPOHCTBO BOJOINPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOM HACOC, apEOMETP, HXOJOT,
MCIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

TEIUVIOBBIE ABJIEHWA

2.1

OCHOBHBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKOH TEOpUU  CTPOCHHUS
BemecTBa. Mojienu TBEPIOTO, KUIKOTO W T'a3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrannuueckue u amopgHbIe Tena

2.2

JIBmkenue wyactun BemectBa. CBSA3b CKOPOCTH JBM)KEHUS YacTHIl C
Temneparypoil. bBpoyHoBckoe nBmxenue, muddys3us

2.3

CmaunBaHUE U KalmWJIIAPHBIC ABJICHUA

2.4

TennoBoe paciiipCHUC U CXKATUC

2.5

TennoBoe paBHOBECHE




Buytpennsis sneprus. Pabora u Temnonepenaya Kak crocoObl M3MEHEHHS

2.6 o
BHYTpPEHHEHN 3HEPIUU
2.7 Bunel Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIINS, U3TYy4EHUE
HarpeBanne u oxnaxaenue Tten. KommyectBo — Temorel. Y enbHast
TEIUIOEMKOCTb:
2.8
O=cm(t,—1)
3aKOH COXpaHEHMsI SHEPruU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
0 g | Oamanca:
Q+0, +..=0
Hcnapenne u koHaeHcauus. V3MeHeHne BHYTpEHHEH SHEpPruMM B IHpoLecce
910 | HCUAPEHNA M KOHICHCALMH. Kunenne xuakoctu. VYjenbHas  Temiora
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3ayxa
[InaBnenne wu Kpucramzauusg. V3MeHeHHe BHYTPEHHEH »HHEpruu IpHu
IUIaBJIEHUU U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIUIOTA IIJIaBJICHUS:
212 Q
m
213 BHyTpeHHsIs 5Heprys cCropaHus TOIUIMBA. Y A€TIbHAsI TEIIOTa CTOPAHMsI TOILIMBA:
1 q=Q/m
2.14 [Tpunnuns! paboTs! TernoBslx aBurareneit. KI1JI reroBoro nsuraresns
Ipaxmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMUECKOTO IMIIMHIPA; KOJIMYECTBA
TEIUIOTHI, OJTY4YEHHOI'0 BOJOH KOMHATHOW TeMnepaTypbl (PMKCHPOBAaHHON Macchl,
B KOTOPYIO OIYIIEH HarpeTblii LMIUHAP; KOJIMYECTBA TEIJIOTHI, OTAAHHOIO
2.15 | HarpeThIM LMJIMHAPOM, HOCJIE OMYCKaHUS €ro B BOJAY KOMHAaTHOM TeMIepaTyphl;
OTHOCHUTENIbHOM BIAXXHOCTH BO3/lyXa; YJENbHOW TEIJIOTHl IUJIABICHUS JIbJA.
HccnenoBanne HM3MEHEHMsI TEMIEPATypbl BOABI IPHU PA3JIMYHBIX YCJIOBMSIX;
SIBJIGHUSI TEIJIOOOMEHA MPHU CMEIIMBAaHUM XOJOAHOM M TOpsiued BOJBI; Mpoliecca
UCTIapEHUS
Quzuueckue sA61eHUs 68 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE M KalWJUISpHbIE
2.16 | ABJeHUS B TPUPOJE, KPUCTAIUIBI B Mpupoie, usiydeHue CoyHIA, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KanWIISpbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIOB,
517 KHUJKOCTHBI TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
: JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, IBUTATeNlb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuszanus Tei. /[Ba Buaa 3JIEKTpUUIECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH KyroHa
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onexkrpuueckoe none. HanpsoxkéHHocTh snexkTpudeckoro mnois. [IpuHinun
" | cyneprio3ulnu 3JIEKTPUUECKHX oJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snexkrpruueckux 3apsaoB. [[eHCTBHE SIEKTPUYECKOrO IOJIA Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKN U TUANEKTPUKH




3.6

[TocTosHHBIN 51eKTpUYECKUi TOK. JIeHCTBUS eKTpruuecKkoro Toka. Cusa Toka.
Hampsoxenue.

I =q/t,U=Aq

3.7

9JI€KTpI/I‘l€CKOC COITIPOTUBIICHUC. yI[eJ'IBHOC SJICKTPHUYECKOE COIIPOTHUBIICHHUEC!:

R =pl/S

3.8

3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R

3.9

HOCJ’IGI[OBEITCJ'IBHOC COCAMHCHNEC IIPOBOJHUKOB:

I, =I,. U=U,+U,. R=R +R,
Hapanneﬂbﬂoe COCAUHCHHUC NPOBOJHUKOB paBHOT'O COIPOTUBJICHUA:

U=U;I=1+I;R=22.
- - 2

Fl

CMelranHbIe COCOAMHCHUA ITPOBOAHUKOB

3.10

PaboTa u MmoutHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH Jxoyns — Jlenna:

O=I"-R-t

3.12

OneiT OpcTtena. MarHuTHOE 1OJ€ MPSAMOro MPOBOJHUKA C TOKOM. JIMHMU
MarHMTHON MHIYKLIUU

3.13

MarautHoe T1I0JIE TIOCTOSHHOTO MAarHuTa. B3auMoIencTBHE ITOCTOSHHBIX
MarHuTOB

3.14

Z[eﬁCTBHe MAaramMTHOTI'O I10JIA1 Ha IPOBOJHUK C TOKOM

3.15

OneiTel @apages. SABienue anekTpomaraHuTHOM nHAYKIKHU. [Ipasuio Jlenna

3.16

Ipaxmuueckue pabomoi

W3mepeHne  3IEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOPAa;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHHKE
(pe3ucTopsbl, JaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH
CONMPOTHUBIIEHUS OT JJWHBI MPOBOAHHUKA, IJIOLIAAU €r0 MOMNEPEYHOTO CEYEHHS U
YAETBHOTO COPOTUBIICHHUSL.

[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMPSIKEHUS MPU MOCIEA0BATEIIbHOM
COCIMHCHUHN TPOBOJHHUKOB; TIpaBWIa JUIsl CHUJIBI JJIEKTPUYECKOTO TOKa TMpH
MapajuIeIbHOM COSMHEHUU TPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue A61eHUs 6 npupooe. SIEKTPUUECKUE SBIEHHs B aTrMocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE Moiyie 3emiid, Aped( MOJI0COB,
POJIb MAarHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJIE, TTOJIIPHOE CUSHUE

3.18

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTelIbHbIe JIEKTPONPUOOPHI (IPUMEPHI), AEKTPHUUECKUE MTPEAOXPAHUTEIH,
AJNEKTPOMArHuT, JIEKTPOJABUTATEIb MOCTOSIHHOTO TOKa, F€HEpaTOp MOCTOSIHHOTO
TOKa

3.19

3JIGKTpOMaFHI/ITHLIC poiHEel. [IIkana OJICKTPOMArHMuTHBIX BOJIH

3.20

JlydueBas mozenb cBeta. [IpsaMonnHerHOe paclpoCTpaHEHHE CBETA

3.21

3akoH oTpaxkeHus cBerta. [limockoe 3epkaino




3.22

IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcus cBeta
JIunza. Xop nyyeit B iuH3e. POKYCHOE pacCTOAHUE JIMH3BL. ONTHYECKas cuia
3.24 ‘D=
munsel: D = 1/F
3.25 I'na3 xak onTuyeckas cuctema. Onrudyeckue mpruoopsI

Ipaxmuueckue pabomoi

W3mepenne onTu4eckoil cuibl coOMparomield JHH3bI; (POKYCHOTO PACCTOSHUS
coOuparoiei JIMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEPOB MIpeIMETa U N300paskeHus,
KOrJa IpeIMeT pacIoyiokeH B JBOWHOM (OKyce), TOKa3aTelst MpeIOoMIICHHUS

3.26 | crekia.

HccnenoBanme  CBOWCTBA  HM300paKEHHS, IOJYYEHHOTO C  MOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3,
3aBHCUMOCTH yTJIa MPEIOMJIICHHUS CBETOBOTO Jiyya OT YIJla MaJCHUS HA TPAHUIE
«BO3JyX — CTEKIJIO»

Qusuueckue saeneHus 6 npupooe: 3atmenus ConHua u JlyHbl, nBera Tedn,

3.27 ONTUYECKHUE SBJICHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKHM, IEPUCKOIN, QoToanmapar, ONTUYECKHE
CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u Oeta-
41 pacmaza
4.2 OmnsiTel Pezepdopaa o paccessauro anbda-vactui. [Inmanerapaas Moaens aToma
4.3 CocraB aromMHOTO siipa. M30Tormsr
4.4 [Tepuon monypacnana aTOMHBIX sLIEP
4.5 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsa10BOTO U MacCOBOT'O YMCEIl
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHbI paJAMOaKTUBHBIN (OH,
4.6 | KOCMUYECKHE JIyUH, PaJMOAKTUBHOE U3Ty4eHUE IPUPOJHBIX MUHEPAJIOB, IEHCTBHE
PaIMOAKTUBHBIX M3JIyYE€HUI Ha OPTaHU3M YeIOBEKa
47 Texnuyeckue ycmpoticmea: CIeKTPOCKOII, MHAUBHUIYalIbHBIM TO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpPHad SOHEPreTUuKa




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, § knacc/ [epoimkun A.B., O61ecTBO ¢ OrpaHUYEHHOI
0TBEeTCTBEHHOCTHIO «/[[PODA»; AkiinonepHoe o61ecTBo «M3narenscTBo
«IIpocsemienue

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1 Iepormkuna A.B., I'yrauk E.M. ®usuka. 7 kmacc. — M.: [poda, 2021

2 ®usuka. Tectol. 7 kiacc (aBropsl: H. K. Xannanos, T. A. Xannanosa).

3 ®uzuka. CaMoCTOATENbHBIE U KOHTPOJIbHBIE paboThI. 7 Kilacc (aBTophl: A. E.
Mapomn, E. A. Mapon), poda, 2021

4 duzuka. lunaktudyeckue Mmatepuansl. 8 kiacc (aBTopsl: A. E. Mapon, E. A.
Mapon). — M.: lIpoda, 2021

5 ®usuka. Jluarnoctuyeckue padothl. 8 kinace (aBropsl: B. B. [Ilaxmarosa, O. P.
[edep). — M.: Ipoda, 2021

6 ®uzuka. CoopHUK BOmpocoB u 3anad. 8 kiacc (aBTopel: A. E. Mapow, E. A.
Mapomn, C. B. Tlo3ouc kuii). — M.: [lpoda, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

LearningApps.org
https://learningapps.org/index.php?overview s= category=0 t


http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/
http://www.fizika.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/
https://learningapps.org/index.php?overview
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