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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma 10 ¢Qu3NKe Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE MOJIOKCHHN W TpeOOBaHMI K pe3yibTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MPOTPAMMBbI, MPEICTABIECHHBIX B
OI'OC 000, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npenmera «Duzukay.

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTPaMMBbl, MPEACTABIECHHBIX B
dOI'OC 000, a Takxe ¢ yaetoM deaepanbHOi pabouel mporpaMmMbl BOCITUTaHUS U
KOHIIEMIIMHU MTpenoiaBanus yueOHoro npeamera «Dusukay.

Conepkanue mporpaMMmbl 1o (U3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTeCTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIUXCSA WU OPTaHU3alMI0 H3y4YEHUsI
Gbu3MKu Ha NEeATeTbHOCTHOM OCHOBe. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METaIPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUsI.

[Tporpamma 1o (hu3MKe yCTaHABIMBAET paclpeeieHlue yueOHOro Marepuana
o rojgaM o0yudeHus (Mo KjiaccaM), mpeiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJEpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yJarOIIUXCHI.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHHS METOJIUYECKON
MOMOIIM YYUTEIIO B CO3JJaHUU paboydeil mporpaMMsbl 1o y4eOHOMY IIPEAMETY.

®dusuka ABIAETCA CUCTEMOOOPA3YIOIIMM JIsl €CTECTBEHHOHAYUYHBIX yU4eOHBIX
IpPEAMETOB, TOCKOIBKY (DU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH u (PU3HUECKOU
reorpadueil, BHOCHUT BKJAQJ B C€CTCCTBEHHOHAYyYHYIO KAapTUHY  MHpAa,
npeAoCTaBiIsieT HauOosiee SICHble O00pa3lbl MPUMEHEHUSI HAYyYHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYEeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnnHa w3 THaBHBIX 3a71ad (PU3UYECKOTO 0Opa30BaHUSI B CTPYKTYype 0OIIero
oOpa3oBaHUS COCTOUT B (DOPMUPOBAHWHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpECca K HayKe y 00yJaromuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMpEANoiaraeT OBIIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

eHAy4YHO OOBSCHSTH SIBJICHHUS,

*OIICHUBAThH U TIOHUMATh OCOOCHHOCTH HaAYYHOTO MCCIICIOBAHUS;



eMHTEPIPETUPOBAThH JIAHHBIE U MCIOJIb30BaTh HAYUYHBIE JTOKA3aTEIbCTBA IS
MOJIYYE€HHUSI BBIBOJIOBY.

Henn wusyueHus ¢GU3MKM Ha YpPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs
ompeJieNieHbl B KOHIEMIMK TpernojaBanus ydeOHoro mpeamera «Duszmka» B
oOpa3oBareibHBIX oOpraHuzanusx Poccuiickoit @Dexpepanuu, peannu3yromux
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henu nzyuenus pu3uku:

e[IpHOOpPETEHUE MHTEpECa U CTPEeMJICHUs OOydYarommxcsi K Hay4YHOMY
U3YYECHHUIO TPHUPOJbI, PA3BUTHE HMX MHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

epa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUS U (POpMUPOBAHHE
MCCJICIOBATEIHLCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

«(hopMHUpPOBaHHE HAYYHOT'O MUPOBO33PCHUS KaK pe3yJbTaTa U3YYCHHUS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAbHBIX 3aKOHOB (DU3UKU;

e(hopMHUpOBaHKE TPEACTABICHUNA O POMU (PHU3UKH I Pa3BUTHUSA JIPYTHX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

epa3BUTHE  NPEJACTAaBICHUA O  BO3MOXKHBIX  cepax  Oynymieit
npo¢eCCUOHATILHOM JIeATeIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
TabHEHIIIeMy 0OYYCHHIO B ’TOM HAIpPaBJICHUH.

JlocTikeHne 3TUX IeJiel MmporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEIYIOIIUX 3a/1ay:

olIpHOOpPETECHNUE 3HAHUW O  JUCKPETHOM CTPOSHHWW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JECKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHHSIX

e[IPUOOPETCHUE YMEHUN OMNMUCHIBATh U OOBSCHATH (PUBHUECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUN;

*OCBOCHHE METOJIOB  PEIICHHUS TMPOCTEHINMX pacyeTHBIX 3amad ¢
WCIIOJIb30BAaHUEM buznuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

epa3BUTHE YMCHUW HAONIOJATh NMPHUPOJHBIC SBICHUSI W BBITIOIHSATH OMBITHI,
nabopaTtopHbie  pabOTBI M DKCIICPHUMEHTAJIbHBIC HCCIICIOBAHHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

*OCBOCHHE TPHUEMOB PaboOThl ¢ WH(OpMaImenr (GU3NIECKOTO COJEPIKAHMS,
BKJIOYast MH(POPMAIUIO O COBPEMEHHBIX JOCTMKEHUAX (U3UKHU, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE NHPOPMAIINH;

¢3HAKOMCTBO €O chepaMu podheCCHOHAIBHON JeATeIbHOCTH, CBI3aHHBIMH C
¢bu3nKO, MW COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTKEHUAX (PU3UUECKON HAYKH.



OO1iee 4ncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHUs: GU3UKU Ha 6a30BOM
ypoBHe, — 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8§ kiacce — 68
gacoB (2 uwaca B Hememo), B 9 kiacce — 102 uaca (3 yaca B HEIEN0).

[Ipennaraemsplii B mporpaMMe 1no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHATEIbHbIM, YUUTEb JEJIaeT BbIOOP MpU MPOBEICHUU
7a00paToOpHBIX pabOT M OMNBITOB C YYE€TOM HHAMBUAYAJIBHBIX OCOOEHHOCTEM
oOy4Jaronmxcs, CIHCKa SKCIEPUMEHTAIbHBIX 3a/JlaHui, MpEeJIaraéMbIX B paMKax
OCHOBHOI'0 I'OCYJapCTBEHHOI'0 dK3aMeHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA

7 KIIACC
®u3uKa 1 €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpPa.

@dusznka — Hayka o mpupone. SBneHus npuponbl. PU3HYECKHE SBICHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenUuYuHbL. M3MmepeHue Qusnueckux BenuyuH. DuUznyeckue
npubopsl. [TorpemHocts n3mepennii MextyHapoHasi CUCTEMa €AMHUL.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcTecTBEeHHOHay4YHBIII METOJl NO3HAHUA: HAOMIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOTIPOCA, BBIJBWKEHUE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
Habmoqaemoro sipneHus. Onucanue GU3NYECKUX SIBICHUN ¢ TIOMOIIBIO MOJIENeH

Jemoncmpavuu.

1. MexaHu4eckne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC
SIBJICHMUSL.

2. @uznyeckue NpuOOpHl U MpOoIeaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopmuwvie pabomel u onvimel.

1. Omnpenenenue 1eHbI ASIEHUS Kbl U3MEPUTEIBHOTO TPUOOopa.

2. M3mepeHue pacCTOSAHUMN.

3. U3mepenne oObEMa KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepOB MaJIbIX TEN.

5. M3Mmepenue temieparypsl NPU IMOMOIIMA >KUAKOCTHOTO TEpMOMETpa U
JaT4YAKa TEMIEPATYPBI.

6. IIpoBeneHue wnccieoBaHUs MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOoJbIlle BhICOTA
ycKa.

IlepBoHaYaIbLHBIE CBEJACHNS O CTPOCHMH BeleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrxenne dactul BemecTtBa. CBiI3b CKOPOCTH JBWKEHHS 4YacTHL C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEILIECTBA: CTPOCHHUE ra30B, KUJIKOCTEW W TBEPIbIX
(KpUCTAJIIMYECKUX) Tell. B3auMoCBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmopenne OpoOyHOBCKOTO JIBHIKEHHSI.

2. Habmonenue quddysun.



3. HaGmronenme  siBjaeHUi,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopusie padbomul u onvimal.

1. OueHka J[uaMeTrpa aroMa METOAOM psaAnoB (C  HUCIOJIb30BaHUEM

dbotorpaduwuii).

2. OmbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.

JIBMKeHHMe ¥ B3aUMOAeiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuer mytu u
BPEMEHH JIBH>KECHUSL.

SIBnenue uHepuMU. 3aKOH HHEpUUHU. B3anMojeilcTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JIBIKEHMsI Teld. Macca kak Mepa HMHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
o0beMa BelIeCcTBa.

Cuna Kak xapakTepUCTHKa B3auMoJehcTBUA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpa. SIBiIeHHE TATOTEHHUS W CUjia
TsokecTH. Criia TSKECTH Ha Apyrux maHerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsMoW. PaBHOonelcTByromas cui. Cuna TpeHus.
TpeHue ckoJIb)KEHUs U TPEHUE TIOKOsI. TpeHue B IpUpPOAE U TEXHUKE.

Jlemoncmpauuu.

HabGnronenne MexaHM4ecKoro JIBHKEHHUS TENa.
N3mepenune ckopoCTH MPSMOJIMHEWHOTO JBUKEHUS.
HaGnronenue siBieHus: HHEPLIMHU.

CpaBHeHHME MACC IO B3aUMOJACHCTBUIO TEI.
CrnoxeHue CHll, HalpaBJICHHBIX 110 OJHOU MPSMOM.

Jlabopamopusie padbomul u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABUXKEHHUS (IIApUKA B KUJKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepeneHne CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WU IapuKa I
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO Tea.

4. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmarvn)
NPY>KUHBI OT IPUIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

JJaBieHue TBEPABIX TeJI, JKUAKOCTEH U ra3oB.

1
2
3
4. HaOmroneHne n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5
6.



Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT oObema, Temmeparyphl. [lepemava maBiieHus
TBEPABIMU TEJIAMH, KUAKOCTAMHU U razamu. 3akoH llackans. [IneBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe namieHue. [IpuuuHbBI CyliecTBOBaHMS
BO3ayIIHON 000m0uku 3emnu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelficTBHE )KMAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

S A T o
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3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUsE aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTH
T€JIa ¥ TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
YciioBue miaBaHusl TEN: IUIABAHUE WIIA MOTPYKEHUE TEJI B 3aBUCHUMOCTHU
OT COOTHOIIIEHUS TIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOrPYKEHHOM B
XKUIKOCTh YaCTHU TeJa.

Omnpenenenue  BBITAJKUBAIOIIEHM  CWIbL, JEWCTBYIOIIEM Ha  TEJO,
NOTPYKEHHOE B KUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, ACMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJa.

OnpITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKUBAIOLIEH  CHUJIBL,
JNEUCTBYIOIIEN HA TEIO0 B KHUJKOCTH, OT O00bEMa MOTrPYKEHHOU B
AKUIKOCTb YaCTH TEJA U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM  KOHCTPYHPOBAaHUE JIOJKH U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

PaGora u MOIIHOCTb. DHEpPrus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.



«3omnoroe mpaBuiIo» MexaHuku. Kosdduiment momnesnoro neictBus (mamee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JABM)KEHUH Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUS MEXAHUUECKOU SHEPTUH.
8 KIIACC

TemnoBbie sIBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpenusas sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEW OSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenuwe. Kunenue. YaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KHUIIEHUS OT aTMoc(epHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuna nusmMepeHus TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenu TemIoBbIX JBUTaTeNICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJTIOHE MINPULIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpPruM Tella B PE3yJibTare
TeIuIonepeaadyu U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

JJleKTpU4YecKre U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINU DJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI BIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. llocrmemoBaTenbHOE M HApajlieNIbHOE — COEUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnauTtHoe 1osje. MarHuTHOE 1ojie 3eMJIM U €T0 3HAYEHHE JI )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTHoe TOJ€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSTHHOTO TOKa. lCmoJsib30BaHUE 3IEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnky NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenrpoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 2JIEKTPOMAarHUTHON WHAYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHUIO DJICKTPU3ANMHM TEN HWHAYKIUEH ©  TPHU
COTIPUKOCHOBCHHMH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.
V3mepeHre 1 peryJIMpoBaHUEe CUJIBI TOKA.

V3mepeHre 1 peryIMpoBaHNe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 pPEe3ncTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, ITUIOMIAAHM ITONEPEYHOTO
CEYCHHUs U MaTepuana.

[IpoBepka mpaBuiia CIOKCHHUS HAMPSOKCHUA TIPH  TOCIIECIO0BATEIHLHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH 3JEKTPUYECKOTO TOKA, BBIJCISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHUTOB TMPU  HX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUs SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue AercTBUS MAarHUTHOTO T10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEOOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

MexaHu4eckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiMHEWHOe naBmwkeHue. CBoOogHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroToHa. Broponi 3akon HeroroHa. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Bmxkenune mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckas pabota M MOUIHOCTb. PaboTa cui TSAXKECTH, YIPYrocTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXAaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

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

CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune CKkOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tejla OT Macchl Tela W JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenue paBeHcTBa CUIT IIPU B3AUMOJICHCTBUU TeE.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITyJIbCA MPU HEYITPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKECHUU TeJa MO/ ICHUCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

Onpenenenue ycKOpeHHUsI Tela MPU PABHOYCKOPEHHOM JBMXKEHHH TIO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JBIKCHHU Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.
Mexanudeckue KoJe0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuveckue BosiHbl. (CBoicTBa MexaHuueckux BojiH. [IpomonbHbie U
nornepeyHble BOJHBI. JlnMHA BOJHBI H  CKOPOCTh €€ pacipoCTpaHEeHUs.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue komeOaHWi Ted IO JEWCTBUEM CHUIBI TIKECTH U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.
PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUH PE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpeneneHue 4acTOThI U IEpUoaa KoyieOaHU i MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTU MEPUOAA KOJIeOaHUM MPY>KUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJA KOJEOAHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpHoja  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenwne yckopeHuUsi CBOOOTHOTO M CHHUS.
DJIEKTPOMATHUTHOE I0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.
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DneKTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoJlHOBBIE CBOIICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
CBeToBbBIE SIBJICHHUS.

JlyueBass ~ Mozenb ~ CBeTa. Uctounuku  cBera.  [IpsmosmHerHoe
pacnpoctpaHeHue cBeta. 3atMenus ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpaX€HHE cBeTa. VICmonb30BaHME TOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTpaJIbHBIX IIBETOB. J(Mcmiepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBAIOLIEH JIMH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.
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11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenmoBanue 3aBUCHUMOCTU yTJIa OTPa)X€HHUsS CBETOBOTO Jiyya OT yrIJja
MaJICHUS.

2. M3ydeHue xapaKTepHUCTHUK U300pakeHUs MpeIMETa B IIOCKOM 3epKaie.

3. HccnenoBanve 3aBUCUMOCTH yTJjla MPEJIOMJICHUSI CBETOBOIO Jiyya OT yriia
MaJICHUS] Ha TPAHUIIE «BO3IyX—CTECKIIO».



4. TlonmydeHue M300paKEHHM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

KBaHTOBBIE SIBJICHUS.

Onwitel Pe3epdopna u muianerapHas mojenb aroma. Moxens aroma bopa.
Hcnyckanue v norionieHne ceera artoMoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. Hyknonnas wmoxenp artomHoro snpa. M3orombel. PannoakTuBHBIE
npespaienusd. [lepuon nmonypacnana aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DHeprus CBA3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBaHue TpEeKOB: W3MEPEHHME IHEPTrUM YACTULBI IO TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOy MIPEAHA3HAYEH JJISi CUCTEMATH3AIUH
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUEHUHU BCEro Kypca (PU3MKH, a TaKkKe IS MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipu M3y4eHUM AAHHOIO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHUs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS



SBJICHUA TIPUPOJBI U TEXHUKH, OBIIAJICHUE YMEHUSMH OOBICHATH (PU3NUYECKUE
SBJICHUS, TIPUMEHSS TIONyYCHHbIE 3HAHWSA, pemaTh 3a7adyd, B TOM YHCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpuHIIUTIUATBHO JESATENHHOCTHBIN XapakTep JAaHHOTO pasjieia peain3yeTcs
32 C4y€T TOro, 4Yro OOyd4aromuecs BBITIOJTHSIOT 3a/laHus, B KOTOPBIX UM
TpeJTaracTCs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHWWA pACIO3HABATh WM HAYYHO OOBSICHATH
(du3NYECKUE SIBICHUS B OKPYXKAIOIICH MPUPOE U TTOBCETHEBHOM KU3HH;

UCTIOJb30BaTh HayYHbIC METOJIBI UCCIICIOBaHMS (PU3HUECKUX SBICHUH, B TOM
qHCIIe ISl IPOBEPKU TUIIOTE3 M MOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanboJiee BaKHBIX JOCTIKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHIECKOTO UCITOIH30BaHUS PA3IMYHBIX UCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIYJS BKIIOYAET AKCIIEPUMEHTAIbHOC
UCClIeJOBaHHE 0000IMIarmero xapakrepa. Moaynb 3aBepliaeTcs NpOBEICHHEM
JTMArHOCTUYECKOM U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuaromierocsi 6yayT copMUpOBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

- NIPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

- IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIECHHH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

- OCO3HAaHHE BAXKHOCTU MOPAJIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIUTAHUSA:

- BOCIIPHUATHE 3CTETUYECKHX KauecTB (pU3MUeCcKOW HayKu: €€ rapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI PA3BUTHSA TEXHOJIOTHM, BaKHEWIIEH COCTaBIISIONIEH
KYJIbTYPBI;

- pa3BUTHE Hay4yHOM JF0OO03HATETBLHOCTH, WHTEpECca K HCCIEI0BATEIbCKOM
NEeSITENbHOCTH;

S) ¢opmupoBaHusi  KYJAbTYPbI  310PpOBbS M  3MOIMOHAJIHLHOIO
0J1aronmoyumsi:

- OCO3HaHWE IIEHHOCTU Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0O€30IaCHOTO TOBEACHUS Ha
TpaHCHOpPTE, HA JOPOrax, C DJIEKTPUUECKHUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peQuieKcuM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y APyroro 4eiaoBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

- aKTMBHOE YYacTHM€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY MU3YUEHHUIO podeccrii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpHUCHTAIlUSI Ha TpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3a1ad B
00J1acTH OKpY’KaroIIeH cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHHE TJI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM W MyTel HX

penieHus;

e 8) aganTanMu K M3MEHAIOIIUMCS YCJOBUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBINOJHEHUH WCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIeSTeNTbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHMPOBAaHHUE CBOErO0 pa3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKUX
3HAHUI;

e - CTPEMIICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUU C Y4€TOM BIHMSHHUS HAa OKPYXAIOLIYIO Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl 10 (QHU3UKEe HAa YPOBHE OCHOBHOI'O
oOrmero o6pa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIONIIE T03HABATEIbHBIC YHUBEPCAITbHBIC YUCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbICe  y4eOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJjoruueckue 1eficTBUA:
eBBISBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE TIPU3HAKH OOBEKTOB
(ssBNIEHU);



 YCTAaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KIacCU(PHUKAIMN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHSI B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOIIOJEHUSIX, OTHOCSIIMXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M IMPU HW3YYEHUU (PU3NYECKUX
SBJICHUI U MPOIIECCOB, JIENaTh BBIBOJIBI C UCTIOJb30BAHUEM JIETYKTUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIBUTATh TUMIOTE3bI O B3aMMOCBSI3SIX
(u3MUECKUX BEITNYHH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pelieHust yueOHon (pusndeckoit 3aiauu
(cpaBHeHME HECKOJBKUX BapHaHTOB pelieHusi, BbIOOp Haunbosee
MOJXOJAIIETO C YIETOM CaMOCTOATENBHO BBIACIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarenbckme 1eicTBUSA:

¢ ICTIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUS;

 IPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOMXKHBIM
(Gu3nUecKuii 3KCHEpPUMEHT, HEOOJIbIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

e OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTb  HUH(MOpMAIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITEBLHO (DOPMYIHPOBATH OOOOIIEHUS] U BBIBOJIBI MO PE3yjIbTaTaMm
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXKHOE€  JalibHEWIlee  pa3BUTHE  (PUINYECKHUX
MIPOLIECCOB, @ TAKXKE BBIJIBUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e IPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3alpOChl IPHU TMOHUCKE U
orOope HMH(pOPMAlUKU WIA JAHHBIX C YY4ETOM MPEIIOKEHHOU Y4eOHOU
dusznueckoi 3anayu;

¢ AHANTM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH HH(POPMAIUIO
pa3INYHBIX BUIOB U (POPM MPEICTaBICHHUS;

e CAMOCTOATEIBHO  BbIOMpaTh  ONTHUMAJIBHYI0  (QOpPMYy  NIpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pELIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IrarpaMMaMu, HHOU TpaduKoi U MX KOMOWHAIIUSMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

eB XOJIc OOCYXJEHUS Y4YeOHOro Marepuana, pe3yIbTaTOB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYX/IaeMOM TEMBI U
BBICKa3bIBaTh WJIEH, HALCJICHHBbIE HAa PEILICHUE 3aJaud U MOJJEp’KaHHE
OnaroxenaTenbHOCTH OOIIEHNUS;

e COIIOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMH JAPYTUX YYACTHUKOB JIMAJIOra,
OoOHapyXMBaTh pa3IN4Ke U CXOACTBO MO3UIIMIL;



e BRIP@XKATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMChbMEHHBIX TEKCTAX;

e MyOJIMYHO TIPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OMBITA
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAUBHUIYaTbHON
paboThI MPU PEIICHUH KOHKPETHON (pU3ndeckoi mpoOiembl;

e IPUHUMAThH IIEJIM COBMECTHOMU JIeATEITHHOCTH, OPTaHU30BBIBATh JCHCTBHSI IO
e€ JIOCTIDKCHHIO: paclpelnessiTh poyd, OOCYyKIaTh TMPOIECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001aTh MHEHHUS HECKOJIBKHX JIFO/ICH;

* BBITIOJIHATH CBOIO 4YacTh pabOTHI, JOCTUTas Ka4eCTBEHHOTO pe3ysbTara Io
CBOEMY HAMpAaBICHUIO W KOOPJIWHUPYS CBOM JCHCTBHS C JPYTUMH
YJIeHaMU KOMaH/IbI;

e OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEILHO COPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHS.

PerynsiTuBHbIC YHHBepcaIbHbIe Y4eOHbIE NelCTBUA

Camoopranuszanus:

e BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIIUX JIIs
perieHus: GU3NYeCKUX 3HaAaHUM;

e ODUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOJAX  MPHUHATUS  PELICHUU
(MHAMBUAYaTbHOE, MPUHATHE PEUIEHUS B TPYIIE, NMPUHATHE pPELICHUN
rpynmnom);

e CAMOCTOSITEILHO COCTABJIATh QJITOPUTM PEIICHUs (PU3NYECKON 3aJauul WUiu
IJlaHa MCCIIEOBAaHUSl C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh PEAaraéMble BApUAHThI PEILICHUN;

e IENIATh BBIOOP U OpaTh OTBETCTBEHHOCTDH 32 PEILICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJVICKT:

e 1aBaTh A/ICKBAaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBACHATH  MPUYUHBI  JOCTIXKEHUS  (HEJAOCTHXKEHHS])  pe3yJIbTaToOB
JESTENbHOCTH, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHMCIIE B XOJ BBIIIOJIHEHUS
¢u3nyeckoro HCCIeAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHHUBIIMXCS CUTYyalluld, YCTAHOBJICHHBIX OMIMOOK,
BO3HUKIINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJU U YCIOBUSAM;

e CTaBUTH ce0s1 HA MECTO JAPYroro 4YeJoBeKa B XOJ€ CIOpa WIH AUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPyroro;

e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelIeHnr (PU3NUECKHX 3a/1a4 WIN B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JPYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 kjiacce npeIMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00 yUaAIONUXCS YMEHHIHA:

¢ CTIONIH30BAaTh MOHATHSA: (U3NYECKUE U XUMUUYECKUE SBIICHUS, HAOIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAUHUIBI (DU3UIECKUX BEITUINH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSHHMS BemiecTBa (TBEpPAOE, KHUAKOE,
razoo0pa3Hoe), MEXaHUYECKOe JIBUKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSMOJMHEUHOE), TPACKTOPUs, PaBHOACUCTBYIOIIAA cuia, Aepopmarius
(ynpyrasi, TuiacTU4eckasi), HeBECOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznmmuath sABICHUS (muddy3us, TEIUIOBOE NBIKCHHE YAaCTHI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBW)KCHHME, MHEPIHS,
B3aMMOJICHCTBHE TeJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHON OCBIO
BpalieHus, Tepenada MaBICHHUS TBEPABIMUA TEIaMH, J>KUIKOCTSIMH H
razamyd, atMocdepHOe JaBJCHUE, IUIABAaHWUE TEJ, MPEBPAIICHUS
MEXaHUYECKON DHEPTruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJAHHOE (PU3UUECKOE SBICHUE;

e paclo3HaBaTh  MPOSIBJICHUE  W3YYEHHBIX  (PU3UYECKUX  SIBICHUM B
OKpYXaIollleM MHpE, B TOM uucie (U3MYECKUE SBICHUS B TPUPOJIE:
IpPUMEPHI JIBIDKCHUSI C PA3IMYHBIMUA CKOPOCTSAMH B KUBOM M HEKUBOU
npUpoje, NCUCTBHE CWJIBl TPEHUS B TMPHUPOAEC U TEXHUKE, BIHSIHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHWE PhIO, phluaru B
TEJIe YEeJIOBEKa, NMPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7]a4y B yUEOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKHU) (PU3UUECKUX SIBJICHUIA;

e ONKMCHIBATh M3YUYEHHBIE CBOWCTBA TeN U (U3MUECKHUE SBIICHUS, MCIOJIb3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIbI, KO3(P(UIMEHT TOJIE3HOTO JACUCTBUS MEXaHU3MOB,
KUHETUYECKasl W MOTEHUUANbHAs HSHEPrus), MPU OMNUCAHUU NPABUIHHO
TPaKTOBaTh  (PU3MYECKUA  CMBICI  HMCHOJB3YEMbIX  BEJIMYMH, HX
0003HaYeHUs1 W €IUHUIIBl (U3HUYECKUX BEJIUYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYCCKYIO BEIIMUMHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpaPHKN U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWCTBA Ted, (U3MUECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMO), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBECUs pbluara (0Jioka),
«30JI0TO€ TPABWJIO» MEXAaHUKH, 3aKOH COXpaHEHHUS MEXaHWYEeCKOU



SHEPTrUd, TPU ITOM JaBaTh CIIOBECHYIO (OPMYITUPOBKY 3aKOHa W
3alUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

e OOBSICHATH (PU3UUECKUE SBICHHS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyaluld MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIEC CBSA3U, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pelIaTh pacyE€THHIC 3a/1a4u B 1—2 NIEHCTBUSI, UCTIOJIb3Ys 3aKOHBI U (hOPMYJIbI,
CBs3bIBatONIMEe (U3MUECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3a/layd  3alKChIBaTh KpaTKOE YCIOBUE, TMOJCTaBIATh (PU3UUYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PacUEThl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOMMBIC ISl PelIeHUs 3aJlay, OIEHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (PU3NUYECKON BETUUUHBI;

e pacro3HaBaTh MPOOJEMbI, KOTOPblE MOXHO PpEIIUTh MpU OMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHWUU UCCIICIOBAHUS BBIICIATh IIPOBEPSIEMOE
npeanosioxkenue  (TUoTesy),  pazauyaTb M HHTEPIPETUPOBATH
MOJIYYEHHBIH pe3yJibTaT, HaXOAUTh OIIMOKM B XOJI€ OMbITa, JejiaTh
BBIBOJIBI 110 €T0 pe3yJibTaTaMm;

 IPOBOJIUTH OMBITHI MO HAOIIOJACHUIO (DU3NUYECKUX SBJICHUN WU HU3UIECKUX
CBOMCTB TeJI: (OPMYIHUPOBATH MPOBEPSEMbIC MPEANOI0KEHUS, COOUPaTh
YCTAHOBKY U3 MPEIJIOAKEHHOT0 000pYy/I0BaHUS, 3aMUCHIBATh XOJ ONbITA U
bopMyIHUpPOBaTH BHIBOJIBL;

e BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHU, MacChl Tella, 00bEMa,
CUJIBl U TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M HHU(PPOBBIX
MpuOOpPOB, 3alUCHIBATh TOKa3aHUS MOPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUM;

e IPOBOJNTH KCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEITMYMHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JABWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHUS Tella, CHUJIbI
TPEHUS CKOJILKEHHS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTHU CWJIbl TPEHHS OT IJIOIIAIA COMPUKOCHOBEHHUS TEJ, CUJIBI
YOPYTrOCTU OT YJUIMHEHUSI MPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BhEMa
MOTrPYKEHHON YaCTH Te€Ja U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Jia, OT TJIYOMHBI, HA KOTOPYIO TIOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TEJ, YCIOBUN paBHOBECHs pbhldyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4€OHOTO HCCIEOBaHUS, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh WU3MEPEHHsI, CIeAysl TPEJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pPEe3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX Ta0iuIll U rpadUKoB, JeNaTh BBIBOJBI M0 pe3yjibTaTaM
UCCIIEI0BaHNS;

* IPOBOJIUTh KOCBEHHBIE M3MEPEHHUsI (U3NYECKUX BEIUYMH (IJIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
HOrpy>XKEHHOE B JKUJIKOCTb TeNO, KOA((UIMEHT IOJIE3HOrO JEHCTBUS
OPOCTBIX MEXaHU3MOB), CJenysl MNPEeIOKEHHOM HMHCTPYKIMM: TIpU
BBIMIOJIHEHUH H3MEPEHUIl coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNUE UCKOMOM BEIMUYUHBI;

e COOJIIO/IaTh NpaBUJIa TEXHUKU O€30IIaCHOCTU MpHU padboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHLHUIBI JEHCTBUS MNPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAOIIUECS COCYIbl, OapoMmeTp,
pblyar, NOJBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTB;

e XapaKTepU30BaTh  NPUHIMIB  JCHCTBUS  HM3YYEHHBIX NOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUCaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HH(POPMALIMIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B IOBCEIHEBHOM JKU3HU I
oOecrieyeHusi 0€30MaCHOCTH TOpu  oOpauieHud ¢ Opudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJAEHUS B OKPYKAIOIIEH Cpene;

¢ OCYLIECTBJISITH OTOOp HMCTOYHMKOB HHpopMauuu B HWHrepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh MPHU BBHIMOJHEHUH YYE€OHBIX 3aJaHU Hay4YHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE IMUCHMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIKM Y4eOHBIX MCCIEAOBaHUM, MpPH 3TOM TIPaMOTHO HCIIOJIB30BAThH



W3YYCHHBI TIOHSATHUHBIA ammapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAIUEN;

eTIpU BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCIEIOBAHUI paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CI€AUTh 3a BBINOJHEHUEM IUIaHA JACHUCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* CIIOJIB30BATh IMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, AIEKTPUUECKOE I0JIE, TPOBOIHUKU
U JUDJICKTPUKH, IOCTOSIHHBIA SJIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;

e pa3nuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHHWE U CXKaTHe, TeIuionepesaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJIEHCAIIUs, TUIaBJICHUE, KpHUCTa/uIM3auus (OTBEpIEBaHHE), KHUIICHUE,
TeIUIonepeaada (TeTI0NPOBOHOCT, KOHBEKIIHUS, U3JIy4eHUe),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JECUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJISi HA TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsT UHAYKITUS )
[0 OINHUCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

epacmo3HaBaTh  NPOSIBICHUE  U3YYEHHBIX  (PU3NUECKUX  SIBJICHUNA B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSDKEHUWE MW KaNWJUISIpHBIE SIBICHUS B TMPUPOJE,
KpUCTaJUIbl B mpuponae, wuznydeHue CoiiHLA, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nmosie 3eMiH, Jpeiid TMOJIOCOB, POJIb MATHUTHOTO TOJS JUIsl JKM3HU Ha
3emuie, MONSIPHOE CHUSTHUE, MPU STOM MEPEBOJIUTh MPAKTHUYECKYIO 33a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

e ONMCHIBATh M3YYCHHBIE CBOWCTBA TNl W (DU3MUECKHUE SIBICHUS, HCIOJIb3YS
dusznueckre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, YJEIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJelbHAas TEIUIoTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU



MAalIVHbI, OTHOCHUTEIbHAs BIAXKHOCTb BO3AyXa, 3JIEKTPUYECKHH 3apsf,
CHJIa TOKA, 3JIEKTPUYECKOE HAIIPSIKEHUE, CONPOTHUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(¢u3nyecKuil CMBICT MCHOJB3YEMBbIX BEIMYMH, 0003HAUEHUS U €IUHUIIbI
(U3nYeCKUX BEJIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(U3nYeCcKyt0 BEIMYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTh Ipaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKHE SBJIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHHUS MOJIEKYJIIPHO-KHUHETUYECKON TEOpHUU
CTPOEHMsI BEIIECTBA, IMPUHLHUII CYNEPHO3ULIUHN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €0 MAaTEMaTH4ECKOe
BBIPAYKEHUE;

¢ O0BSICHATh (PU3MYECKUE MpOLIeCChl W CBOWCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh PacUYETHBIE 3a/1a4 B 2—3 JIEMCTBHSI, UCIIOJIb3Ys 3aKOHbI U (POPMYJIbI,
CBsA3bIBatOLIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalHW3a YCIOBUSA
3a/layyl 3aIUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JUIS
pelieHus 3aJa4uu, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIsl €€
pelieHus, NPOBOAMTH pAcCUYEThl W CPaBHUBATH IOJIYYEHHOE 3HAUYCHHE
(pM3HYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PpELIUTh MpPH OMOIIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIIECIOBAHUS, BBIIACIATH
MIPOBEPAEMOE NPEANOIOKEHNE, OLICHUBAaTh MPABWIBHOCTH MOPSIKa
IIPOBE/ICHUSI HCCIIEIOBAHUS, 1€J1aTh BBIBOJIBI;

e TIPOBOJNTH OTBITHI TI0 HAOIIOACHUIO (DU3UIECKUX SIBICHUNA WIIH (PU3HMUECKHIX
CBOMCTB TeJl (KalmWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JIABJIICHUS BO3JyXa OT
ero oobéMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HAarpeBaHUs
IIPY M3JIy4EHUH OT LIBETA H3JIydarouleil (ITOTJIOIIAIOIIE) MOBEPXHOCTH,
CKOPOCTh MCHApEHHUsl BOJBI OT TEMIIEpATypbl KUIKOCTU M IUIOLIAIU €€
NOBEPXHOCTH, JJIEKTPU3aLUs TEI W B3aUMOJECHCTBHE DIIEKTPHUYECKUX
3apsAI0B, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB, BU3YyaJIU3allUs
MarHUTHBIX NOJIEW MOCTOSIHHBIX MAarHUTOB, IEUCTBHUSI MArHUTHOT'O IOJISI HA
MPOBOJHUK C  TOKOM, CBOMCTBA  DJIEKTPOMArHuWTa,  CBOMCTBA



AJIEKTPOJIBUTATENSI IOCTOSHHOTO TOKAa): (popMynHpoBaTh MpOBEpsieMble
IPEANOI0KEHNs, COOUPATh YCTAHOBKY U3 IMPEITI0KEHHOTO 000PY0OBaHNUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBODI;

* BBIIIOJIHATD NPSIMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTENILHON BIaKHOCTH
BO3/AyXa, CHJBbl TOKa, HANpPSKEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX
npubOpOB M AATYMKOB (PU3MUECKUX BEIMYHMH, CPABHUBATH PE3YJbTaThl
U3MEPEHUH ¢ yUETOM 3aJaHHOW aOCOIIOTHON MOTPEIIHOCTH;

* IPOBOJIUTh MCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKOW BEIMYMHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEYHOro
CEUEHUs U YAEIBbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHMK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Ceaysl MPeAoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynapTaThl TMOTYYCHHONW 3aBUCUMOCTH B BHIE TaOnui M TpaduKoB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIE HW3MEpeHUs (QHU3MYEeCKHX BeNMUYuH (yaenbHas
TETNIOEMKOCTh ~ BEIIECTBA, CONPOTHBIICHHWE TPOBOJHUKA, paboTra u
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCMIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

e COONIONATh MpaBUjia TEXHUKHU 0€30MacHOCTU HpH paboTe ¢ J1abopaTOPHBIM
000py/1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUNBI  JEHCTBUS  HM3YyUYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE 3IEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
MPEIOXPAHUTEH, JIEKTPOMArHUT, ANEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTU4YHbIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKUX 1IeTel;



e IPUBOJIUTH TIPUMEPHI (HAXOIUTh UH(POPMAITHIO O TPUMEPAX) MPAKTUIECKOTO
UCTOJb30BaHUSl (U3NYECKUX 3HAHUW B TOBCETHEBHOW KU3HU IS
oOecrieueHusi 0€30MACHOCTH Tpu  oOpalieHuu ¢ mpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUs 3/10pPOBbS U COOIIOJCHMUS
HOPM 5KOJIOTMYECKOTO ITOBEACHUS B OKPYKaIOILEH Cpee;

¢ OCYHIECTBJISITH ~MOUCK HMHGOpMaUK  (U3UUECKOTO  COJAEPKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUYNBOM MIIH MOXKET ObITh HEJIOCTOBEPHOI;

¢ ICTIOJIb30BaTh NPH BBIMOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MH(OPMAIIMU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
NPOEKTHOM WIJIM HCCIEOBATENIbCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYINIEHHE MPE3EHTALINEH;

eTIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (PU3NYECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTH 32 BBINOJHEHHEM IUIaHA JCHCTBUN U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K konIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

¢ ICIIOJIb30BaTh ~ MOHSATHS: CHUCTEMa OTCuY€Ta, MaTepualibHas  TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHHYECKOTO ABIKEHHUA, nedopmanus
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3Ku, LUEHTP TIKECTH, aOCONIOTHO TBEPAOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKHE KojeOaHus U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTb,
CIEKTPHI UCITYCKAHUS W TOTJIONICHUS, anb(a, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, IIEPHASI SHEPrETHKA;

e pa3MyaTh SBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENHOE
JBI)KEHHE, DPABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBU)KEHHE, CBOOOIHOE
naJicHUE TeJl, PABHOMEPHOE JBMKEHUE 10 OKPYKHOCTH, B3aUMOJIEHCTBHE



TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yloKeHHe OeIoro cBera B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

e paclo3HaBaTh  MPOSIBJICHUE  W3YYEHHBIX  (PU3UYECKUX  SIBICHUM B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE pAaJMOAKTUBHBIX W3JIy4YE€HUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

e ONMCHIBATh M3YYEHHBIE CBOWCTBA TeJl U (PU3MUECKHUE SIBJICHUSA, MCIOJb3YS
(¢u3znueckre BeNWYUHBI (CpelHsAsT W MIHOBEHHAas CKOpPOCTb Tejia MpHU
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrusl Teua,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
NPYXUHbI, KHHETHYECKash JSHEprus, IOJHAs MEXaHW4ecKas »JHeprus,
MEPUOJI ¥ YacTOTa KoseOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEJOMIICHHS CPEbl), IPU ONHCAHUU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;

e XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKHe SBIEHUS U MPOIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MacCOBOT'O YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

¢ OOBSICHATh (PU3MUECKHE MPOLECChl U CBOICTBA T€d, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIC 3a/1a4M (OMUPAIOIIMECsS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (U3MUECKUE BEITUYHUHBI:
HAa OCHOBE aHalu3a YCJIOBHS 3aJaud 3allMChIBaTh KpPAaTKOE YCIOBHUE,
BBISIBJISITh HEJIOCTAIONINE MM M30BITOYHBIE AaHHBIC, BHIOUPATh 3aKOHBI U
dopMyITbl, HEOOXOIUMBIE JUTSI PEIICHUS, TIPOBOIUTH PACYETHI U OIICHUBATH
PEATUCTUIHOCTH TOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;

e pacro3HaBaTh MPOOJEMbI, KOTOPblE MOXHO PpEIIUTh MpU OMOIIU
(GU3NIECKUX METOJIOB, HCIIONIB3Yys OMNHCAHHWE WCCIEIOBAHMS, BBIACIATH
IpoBepsieMOe TMPEANOI0KEHNE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEACHUS  WCCIEAOBaHWs, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

e IPOBOJIUTH OTIBITHI 110 HAOIIOICHUIO (PU3UUECKUX SIBICHUN WIH (QU3HUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOTO 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUSs
SHEPruM, 3aBUCHUMOCTh Teprojia KoJeOaHW MPYXUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYXUHBI U HE3aBUCUMOCTb OT aMIUTHTYIbBI
MajibIX  KoyieOaHWH,  MOpSIMOJIMHEHMHOE  pPAacIpOCTpaHEHUE  CBETa,
pas3ioxeHue Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakKeHHsI TpeaMeTa B coOHMparomieit
JUH3Ee, HAOMIOJCHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
o0Opy/nOBaHMs, OMNHCHIBATH XOJ ONbITA W  €ro  pe3yJabTaThl,
(GopMynupOBaTH BHIBOJIBI;

¢ IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHH, Ompenesss
cCpelHee 3HAYCHHE M3MEPSIeMON BeTUYMHBI ((OKYCHOE pacCTOSHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpEHUs
(M3MepUTebHOro Mpuodopa);

¢ IPOBOJUTH  HMCCIEAOBAHHE 3aBHUCHUMOCTEH  (PU3MYECKUX BEIUYUH C
HCIIOJIb30BaHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTb MYTH OT BPEMEHU
OpU PaBHOYCKOPEHHOM [JBMKEHUM 0€3 HadallbHOM CKOPOCTH, IEpUoja
KojieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus W yrjia MpeJOMIICHUs OT yria
HajieHus1): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYEHHON  3aBUCHUMOCTHU
¢uznuecknx BEIMYMH B BHUAE TAOMWIl M T'paUKOB, JelaTh BBIBOJIBI IO
pe3ysbTaTam HCCIIeIOBAHUS;

¢ IPOBOJNTh KOCBEHHBIE W3MEPEHHUS (PU3MUYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOTHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOAIDPHUIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4ecKkas padoTa W MOIIHOCTh, 4YacTOTa H
nepuojJ KoyiebaHMH MaTEeMaTUYECKOr0 U MPYXKUHHOTO MAasiTHUKOB,
onTUYECKas CWia COOMpAromiel JIMH3bI, PAJAMOAKTHBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJIHATD U3MEPEHUs, CIENys MPEAIOKEHHOM MHCTPYKIMH, BBIYUCISATD
3HaYCHHUE BEIIMYMHBI U aHATM3UPOBATH MOJYYCHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

e COOMIONATH MpaBUjia TEXHUKU Oe30MacHOCTU Npu paboTe ¢ J1abopaTOPHBIM
000py10BaHHEM;

epa3nUYaTh OCHOBHBIC TPU3HAKM W3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepualibHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JydY, TOHKas IIMH3a, IUTAHETapHas MOJENb aTroMa, HYKJIOHHas
MO/IENIb AaTOMHOTO SIAPa;

e XapaKTepU30BaTh MPHUHIIMIBI  JACHCTBUS  HW3YYCHHBIX TPHUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHHWS (B TOM YHCIE:
CIHUIOMETp, OATUYMKHU TIOJOXKEHHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABICHUM M  HEOOXOOuMble  (PU3NYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJTB30BAaTh CXEMBbI W CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
MpU pENICHUU YYEOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MIOCTPOCHUS M300paAXKEHHM B TUIOCKOM 3€pKajle U cOOMparoniei TMH3e;

e IPUBOJIUTH TIPUMEPHI (HAXOIUTh HH(POPMAITHIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUs (PU3WYECKUX 3HAHWNA B TIOBCETHEBHOW JKW3HU IS
oOecrieueHuss 0€30MACHOCTH TpW  oOpalieHuu ¢ mpudbopamMu U
TEXHUYECKUMHU yCTPONUCTBAMHU, COXPAHCHUS 370POBbsI M COOJIOJICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpPY’KaIOIEeH Cpee;

¢ OCYHIECTBJISITH ~TOUCK HWHGOpMau  (U3UYECKOTO  COJACPKAHHUS B
WNuTepHeTe, caMOCTOSTENNBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTPEAENICHUs JOCTOBEPHOCTH MOJYYCHHONW MH(OpPMAIIMU Ha OCHOBE
UMEIOIIMXCS 3HAHUM U TOTIOJTHUTEIHHBIX UCTOYHUKOB;



* ICTIOJIb30BAaTh TIPH BBIMOJHEHUU YUEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATypy  (PU3MYECKOTO  COJEp)KaHHs, CIPAaBOYHbIC MaTepUalbl,
pecypcnl cetn MHTepHET, BIajaeTh mpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBICE M YCTHBIE COOOIIECHHS HA OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
ACSITENFHOCTH, TIPU  OTOM TPAaMOTHO  HCIIOJIB30BaTh  HM3yUEHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.edso0.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 1 https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTRa https://m.eds00.ru/7f416194
99 JIBKeHHE U B3aMMOJICUCTBHE YACTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 A 2 1
TPETATHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
bu6nunorexa [JOK
A M
3 CXAMHHCCKOC JBIDKEHIE 3 https://m.edso0.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTH 4 1 bu6mmoreka [{JOK



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

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

bu6mmoreka [JOK

3.3 Crna. Bupst cun 14 3 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TEIaMH, JKHAKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bub6nunorexa [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe rasrenue 6 https://m.edso0.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasnery 21
Pa3zpnesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
51 Pabora u momgocTs 3 ! https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
5.2 Hpocthie MexauH3Mel > 1 https://m.edso0.ru/7f416194
bu6maunoreka [JOK
53 Mexanmeckas SHeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DIIEeKTpUYECKUE 3aps/ibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM uudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bubnuoreka [JOK
' OIUCaHHUSs https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B I 20 1 3
SAMONCHCTRHC T https://m.eds00.ru/7f41a4a6
bubmuoreka IJOK
1. 1
3 3axompt coxpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3nen 2. MexaHn4yecKHe K0OJ1e0aHUS U BOJIHBI
bu6nmmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 3
CXQHITICCKNE BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15

Pa3znen 3. 3J1€KTp0MaFHI/ITHOC moJie v 3JICKTPOMArHMTHBIC BOJIHBI

DIIEKTPOMArHUTHOE TIOJIE U bubnuoreka [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubnuoreka ITOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
5.1 Hcnyckanue u NMOrJoIEHNE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HHPOBEPAEMBIE IIPEJJMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTaTa

IIpoBepsiemble MpeaIMeTHbIE Pe3YyJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUs

11

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATHUA

1.2

pa3invaTrhb ABJCHHUA IO OIMMMCAHUIO HUX XapaKTCPHBIX CBOICTB U Ha

OCHOBEC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/IBI/I‘I€CKOG SBJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (U3MUYECKUX SABICHUHA B
OKpY’KaloIIeM MHpe, B TOM 4HucCie (pU3MUECKue SBICHHUS B MPHUPOJE,
IIpU TOM IEPEBOIUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IpU3HAKHM) (PU3NUECKUX SBICHUN

1.4

ONUCHIBATh H3YYEHHBIE CBOHCTBA Tel M (U3HYECKUE SIBJICHMUS,
UCNONB3ysl (PU3NYECKHE BEIMYUHBI, I[PU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJB3YEMbIX BEIMYMH, MX
0003HAaYCHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTh (hOPMYIIbI,
CBA3BIBAIOIIME JaHHYHO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU,  CTPOMTHh  TIpapUKd  H3YYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHMSI U IPOLIECCHI,
UCIIONb3YySl M3YUEHHBIE 3aKOHBI, TMPU HTOM JaBaThb CIOBECHYIO
GbopMyTUPOBKY 3aKOHAa W  3allUChIBaTh €ro MaTeMaTHYeCKOoe

BBIpAXECHHE

1.6

OOBSCHATh (PU3UYECKUE SIBICHMSI, MPOIECCHl U CBOWCTBA TENl, B TOM
qUCJI€E MU B KOHTCKCTC CI/ITyaLII/II\/JI MMPAKTUKO-OPUCHTUPOBAHHOI'O
XapakTepa: BBIABIATL [MPUYUHHO-CICACTBCHHBLIC CBA3HU, CTPOUTH
oOBsicHeHHEe W3 1 — 2 JIOrMYecKWX ImaroB ¢ omopod Ha 1 — 2
U3YUCHHBIX CBOMCTBA (PU3NYECKUX SBJICHUMN, (PU3MUCCKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘IéTHLIe 3aJa4u B 1 -2 ﬂeﬁCTBHH, HCIOJIB3Yysl 3aKOHBI U

dbopmynbl, cBsA3bIBaIONINE (U3MUECKUE BETUYUHBI: HA OCHOBE aHaIHM3a




YCIIOBHs 3aJa4d 3alUChIBaTh KpPaTKOE YCIOBHE, IOJCTaBIATH
¢u3nveckue BeIMUUHBI B (HOPMYJIIBI U TIPOBOJUTH PACUEThl, HAXOAUTH
CIPAaBOYHBIE JAHHbIE, HEOOXOAUMBIE JUISl pElIeHUs] 3aay, OLlEHUBATh

PCATUCTUIHOCTD nonyquHoﬁ (1)H3quCKOﬁ BCIINYHNHBI

1.8

pacrno3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IpPU MOMOIIH
Gu3nyeckux METOAOB, B OINHMCAHUM HUCCIEIOBAaHMUS BBIIEIATH
IpoBepsieMoe  NpEeANoyiokeHue  (TUmoresy),  pasjindatb U
UHTEPIPETHUPOBATh TOMYYCHHBIH pe3ylbTaT, HAXOIUTh OIIMOKU B

XO0J4¢ oIbITa, ACJaTh BBIBOJLI 110 €T'0 pE3yJibTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIOJEHUI0 (U3NYECKUX SBICHUN WM
¢u3MYecKuX  CBOMCTB  Teln:  (OPMYIHUPOBATH  IPOBEPSIEMBIC
MPEIONIOKEHUsI, COOMpaTh  YCTAHOBKY W3  TPEUIOKCHHOTO

O60py,I[OBaHI/I${, 3aI1nMChIBaTh X0/ OIIbITa U (bOpMyanOBaTB BBIBObI

1.10

BBIIIOJIHATE MPAMBIC H3MCPCHUA C HCIOJB30BAHWCM aHAJIOI'OBBIX M
U (ppPOBBIX TPUOOPOB, 3aNMUCHIBATH MOKa3aHUs MPHOOPOB C y4ETOM

3aJJaHHON a0COMIOTHON MOTPEIIHOCTH U3MEPEHHI

1.11

MPOBOJIUTh  WCCJICIOBAHUE  3aBUCHMOCTH  OJHOW  (pu3nueckoi
BEJIIMYMHBI OT JPYrol ¢ WCHOJB30BAHUEM TNPSAMBIX HM3MEPEHHUI,
y4acTBOBaTh B IUJIAHHPOBAHUHM Y4eOHOTO HCCIIEIOBAaHUS, COOMPATH
YCTAHOBKY U BBINIOJHATD U3MEPEHUSI, CIAEAYS MPEIT0KEHHOMY IUIAHY,
(UKCUpPOBaTh PE3YJBTAThl TOJYUYCHHOW 3aBUCHUMOCTH (PU3NUECKHUX
BEJIMYUH B BUJIE MTPEAJIOKEHHBIX TAOJIHIl U TpaduKOB, JIeJIaTh BHIBOIBI

IO pe3yJjibTaTaM HUCCICAOBAHUA

1.12

IMPOBOAUTHL KOCBCHHBIC HN3MCPCHUSA (bI/IBI/ILIeCKI/IX BCJIWMYHH, CIICAysS
HpeHHOH(eHHOﬁ HHCTPYKIUHU: IIPU BBIITOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTI:>
OKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,Z[E[TB npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYyI0BaHUEM

1.14

yKa3plBaTh NPUHIUIBl  ACHCTBUS TNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JCUCTBUS HM3YyYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MMOMOIIBIO HUX OMHCAHMS,
UCTONB3ys 3HAHHMA O CBOMcTBaXx  (U3MYECKMX SIBIEHUH U

H606XOI[I/IMBIG (I)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMEpax)




MPAKTHYECKOT 0 UCIIONB30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
JKU3HH JUig  oOecriedeHuss O€30MacHOCTH MpU  OOpalieHUuu ¢
npuOopaMu U TEXHUYECKUMU YCTPOWCTBAMU, COXPAaHEHUS 3/I0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOIr'H4Y€CKOro rnoBCJACHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(OpPManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM W INyTEM CpPaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB
BBIJICJIATE MH(OpMAINIO, KOTOpas SBJISIETCS MPOTUBOPEUYHMBON WIH

MOXET OBITh HEJTOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBITIOJIHEHUH y4eOHBIX 3a/laHui
HAYYHONONYJSIPHYIO  JIUTEPAaTypy  (U3NYECKOrO  COJAEp)KaHHS,
CIpaBOYHbIE MaTepHualbl, pecypcbl ceTu HHTepHeT, BlaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPpOpMauu

U3 OJIHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

€03/1aBaTh COOCTBEHHbIE KpAaTKHUE MUChMEHHBIE U YCTHBIE COOOIIEHUS
Ha oOcHOBe 2 — 3 HCTOYHUKOB HHPOpMAIUU (PUIUYECKOTO
COJACpIKaHusdA, B TOM YHCJIC Hy6JII/I‘IHO ACIaTb KPATKUC COO6H_[€HI/I}I (6]
pe3ynbTarax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPHU ITOM
rPaMOTHO MCIIOJIb30BaTh HM3YYCHHBIM MMOHATUHHBIA anmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOXIATb BBICTYIIJICHHEC npeseHTauI/Ieﬁ

1.19

IIPU BHITIOJTHEHUH Y4EOHBIX MPOEKTOB M MCCIIEI0OBAaHUI pacrpeaensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a]lauaMH,
CICIUTH 3a BBINOJIHEHHEM IUIAHA JEWCTBUH, aJEKBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JAEATEIbHOCTb TIPYIIbI, BBICTPAaUBATh
KOMMYHUKaTUBHOE B3aUMO/IEVCTBHE, YUHUTBIBAS MHEHHE

OKpY>KaroIIMnX




8 KUIACC

Kox
NpoBepPsieMOro
pe3yabTarTa

IIpoBepsiemMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCIIOJBb30BAaTh ITOHATHA

1.2

pas3inyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)PI?»H‘IGCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBJICHUA B
OKpYy’KarollleM MHUpe, B TOM 4Hclie (pU3nYecKue SBJICHUS B MPHUPOJE,
MPH TOM TMEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) PUINICCKUX SIBICHUN

14

OMKCHIBATh HW3YYCHHBIE CBOHCTBa Tel M (uU3MUecKue SBICHHUS,
UCTIONB3Ysl (DM3MYECKHe BEIUYHMHBI, TPH OMUCAHWH TPABUILHO
TPaKTOBAaTh  (PU3WYCCKHH  CMBICH  HCIONB3YEMBIX  BEJIIMYUH,
0003HaYCHUSI U €AMHUITHI (U3UIECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (U3MYECKYI0 BEIMYUHY C JAPYTHMHU
BEeJIMYMHAMHU, CTPOUTH  TpapUKd  M3yYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEITHYUH

1.5

XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBJICHHS M IPOLECCHI,
UCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, NPHU 3TOM [JaBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHAa W  3allUChIBaTh €ro MaTeMaTHYecKoe

BBIPa’XXCHUC

1.6

OOBSACHITH (PU3NYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCT€ CHUTYyalluii TPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOTMYECKHUX WIIaroB ¢ momompbio 1 — 2 u3y4yeHHBIX CBOWCTBa

¢buznyecKux sBICHUN, GU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemiatb pacy€THble 3a1auu B 2 — 3 JNEHCTBUSI, UCIOJIb3Ys 3aKOHBI U
(dbopMyITbI, CBSA3BIBAIONINE (DU3NUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCJII0OBUA 3aJa4U 3allMCBIBATE KPATKOC YCIIOBHUE, BBIABIIATH HCAOCTATOK
JaHHBIX JJIs pelleHus 3aJa4yd, BbIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBbIE IS €€ pelieHHs], MPOBOIUTh pacuéThl U CPAaBHUBATh
MOJIYYCHHOE 3HA4YeHHE (PU3UYECKOW BEJIUYMHBI C H3BECTHBIMU

JaHHBIMU




1.8

paciio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXHO PpCHIUTHL IIPU MMOMOIIHU
(1)I/I3I/I‘ICCKI/IX MCTOZ OB, UCIIOJIL3YA OIIMUCAHHUC UCCIICAOBAHUS, BBIACIATD
IMPOBEPACMOC TMPECAIIOJI0KCHUC, OLCHUBATH IPABUIIBHOCTH ITOPSAKaA

MMPOBCACHUS UCCIICAOBaHUA, ACJIATh BBIBO/IbI

1.9

IMPOBOJUTL OIIBITBHI I10 Ha6J'IIOI[CHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU WA
(GU3MYECKUX  CBOMCTB  Tel:  (HOpMyaupoBaTh  MPOBEPSEMbIC
NPEIIOIIOKEHUs, COOMpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000py0BaHUs, OMHUCHIBATH X0 ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IIPAMBIC HN3MCPCHHA C HCIIOJIB30BAHHECM aAHAJIOIOBBIX
HpI/I60p0B 1 JaT4YUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYNH, CPABHHUBATDL PC3YyJIbTATLL

U3MEPEHH ¢ yU4€TOM 3aJlaHHOM a0COTIOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  MCCIIEJOBAaHUE  3aBUCHUMOCTH  OJHOM  (U3MUECKOi
BEJIMYMHBI OT JPYrod € UCHOJIb30BaHUEM MPAMBIX H3MEPEHUI:
IUIAaHUPOBATh HCCIIEAOBAaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH
U3MEpEeHHs, CcleAys  MpeajoKEeHHOMY  IulaHy, (UKCHPOBATh
pe3yapTaThl MOMYYEHHOM 3aBUCHUMOCTH B BHJE TaOMUIl U rpadukos,

ACJIaTh BbIBOALI IO PE3YyJIbTATaAM UCCICAOBAHU

1.12

IMpOBOJAUTDH KOCBCHHBIC HU3MCPCHUA (bl/IBI/I‘IeCKI/IX BCIINYHNH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY,
clIcays HpGI[HO)KGHHOﬁ HHCTPYKIMUHU, W BbIYUCIATL 3HAYCHUC

BCJINYHHBI

1.13

coOmogaTh TpaBuiIa TEXHUKH O€30MacHOCTH TMpu  pabore cC

1a00paTOpHBIM 000PYyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPOM HAa HMX ONHCAHUS, HCIOIb3Ys
3HaHUSI O CBOMCTBaX (DUBMYECKUX SBICHUA UM HE0OXOIUMBIe

(1)1/131/1%01(1/16 3dKOHOMCPHOCTHU

1.15

pacinodHaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I IO CXEMaM MU CXCMATUYHbBIM PHUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUYICCKUX Lelleil ¢ IIOCIEAOBAaTEIbHBIM M napaJljiCJIbHbIM
COCANMHCHUECM 9JICMCHTOB, pasinvasn YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX LeNen

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAWUTh HH(MOPMAIMIO O MpPHUMEPaAX)
MPAaKTUYECKOTO UCTIONb30BaHMS (PU3NIECKUX 3HAHUH B TOBCEIHEBHON

KU3HM I obOecrieueHuss O€30MacHOCTH TMpU  OOpamieHuu ¢




HpI/I60paMI/I N TCXHUYCCKUMHA YCTpOﬁCTBaMH, COXpaHCHUs 3J0POBbS U

COOJIIO/ICHHSI HOPM DKOJIOTMYECKOr0 TIOBE/ICHHS B OKPYXKAIOLICH cpejie

1.17

OCYLLIECTBIIATh MOUCK MH(POpMaUK (PU3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUU M IIYTEM CpaBHEHUS
JONIOJTHUTEIBHBIX HMCTOYHUKOB BBIICNATH HH(POPMALHNIO, KOTOpas

SBJIETCS IPOTUBOPEUUBON WIIM MOXKET OBITH HETOCTOBEPHOU

1.18

UCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJIAPHYIO JIUTEPATypy (DU3MUECKOro COAEp)KaHMs, CIPaBOYHBIC
MaTepuanbl, pecypchl cetu VIHTepHeT; BianeTh NpUEMaMU
KOHCIICKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WHGOPMAIMU U3 OJHON

3HAKOBOW CHCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KpaTKHEe YCTHBIE COOOIIEHUS,
0000mmas uHGOpPMAIMIO W3 HECKOIBKUX HCTOYHHKOB (DU3UUECKOro
COJICp)KaHUs, B TOM 4YHUCIIC NyOJMYHO WPEICTABISATH PE3YIbTATHI
NPOCKTHOM WIJIM HCCJIENOBATENIbCKOM  JEATENbHOCTH, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca

(bU3MKH, COMPOBOXK/IATh BBHICTYINICHHE MTPE3CHTAINEH

1.20

IIPU BBIMIOJIHEHUU YYE€OHBIX MPOEKTOB M HCCIENOBAaHUIN (U3NYECKUX
MPOIIECCOB PACHpPEeNnsaTh 0OS3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM ~ 3a/layaMH, CJEIUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJAJ B JEATEIbHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCWUCTBUE,  IPOSIBISAS  T'OTOBHOCTH

pa3pemiaTh KOHQJIUKTHI

9 KUIIACC
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HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3inyaTrhb ABJCHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I'~IGCKO€ SBJICHHC

1.3

pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCiIe (PU3MUECKUE SBICHHUS B MPHPOJE,

IIpU TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO, BBLACIATH




CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHU ) (PUINUECKUX SIBICHUN

1.4

OIUCBHIBaTh HM3yUEHHBIC CBOWCTBA Tl W (DU3UYECKUE SBIICHMUS,
UCHONB3ys (U3MYECKHE BEIMYUHBI, IPU ONUCAHUU MPABUIBHO
TpPakTOBaThb  (PU3MYECKHII  CMBICI  HUCHOJB3YEMBIX  BEJIWYHH,
0003HAaYCHHS M €AWHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYrMMHU
BEIMYMHAMHU,  CTPOMTh  TpadUKd  H3YYEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BETUINH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBJICHUS U IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHbI, MNpPU HSTOM JaBaTh CIIOBECHYIO
GOpMyTUPOBKY 3aKOHAa W 3allUChIBAaTh €ro MaTeMaTHYeCKOe

BBIPAKECHHE

1.6

OO0BSCHATH (PU3MYECKUE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTYyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:
BBISIBJISITH IPUUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYeCKUX IIAaroB C MOMOIMIbI0 2 — 3 HM3YyYEHHBIX CBOICTBa

¢bu3nuecKkux ABICHUM, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3aJauyd (omuparomyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIOIb3ysd 3aKOHBI M (POPMYJbI, CBS3bIBAIOIIUE
¢u3nyeckue BENWYMHBI: HAa OCHOBE AaHalW3a YCJIOBUSA 3aJauu
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOLIUE WU
M30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE
JUISL PELIEHUs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATUCTHUUYHOCTH

MOJTYYEHHOT0 3HaYeHUS (PU3NIECKOIN BETUUINHBI

1.8

Ppaciio3HaBaTh HpO6J'IeMBI, KOTOPBIC MOKHO PpCEIINTb HIpU ITOMOIIH
(I)I/ISI/ILICCKI/IX MCTOAOB, MCIHOJIb3Yyd OMHWCAHUC HCCICAOBAHUS, BBIACIATH
MMPOBEPACMOC TIPCANOIO0KCHUEC, OLCHHUBATHL IIPABUIIBHOCTL IOPAIKa
MPpOBCACHUA HUCCICAOBaHUsA, JCJIaTb BbBIBOAbI, HWHTCPIPETUPOBATH

PE3YyIbTAThI Ha6HIOI[eHI/II>’I 1 OIIBITOB

1.9

IIPOBOJUTHL OIIBITBHI II0 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBIICHUH WJIH
(bI/ISI/I‘ICCKI/IX CBOMCTB TeJI: CAaMOCTOSTEILHO COGI/IpaTB YCTaHOBKY U3
HU30BITOYHOIO Ha60pa O6OPYI[OB3HI/I$I, OIIUCBIBATh XOA OIIbITa M €TI0

pe3ynbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MNpoBOAUTL IIpHU HCO6XOI[I/IMOCTI/I CCPUI0  TIPAMBIX H3MepeHHI>i,

ompeneNisAs CpelHee 3HaueHHe H3MepsieMol BenuduHbl ((oxycHoe




paccTosiHue cobuparomieil JuH3bI), 000CHOBBIBATH BBIOOpP criocoda

U3MepeHus (U3MEPUTEIILHOTO prudopa)

1.11

IPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
UCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUN: IUIAaHMPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENTFHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH pPE3YINbTATHI
MOJIYYEHHOH 3aBUCHUMOCTU (DU3MUECKMX BEIMYMH B BUAE TaOIMLU

Fpa(i)I/IKOB, JCJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICIJOBAHUA

1.12

IMPOBOAUTH KOCBCHHBIC U3MEPCHUA (1)I/ISI/IIICCKI/IX BCJIIMYHNH:
IIAHUPOBATb U3MCPCHMUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY
U BBIINIOJIHATH U3MCPCHUA, CICAYS HpeHHOX(CHHOﬁ HHCTPYKIUHU,
BBIUUCIIATH 3HAYCHHUC BCIWMYUHBI W QAHAIM3UPOBATL IMOJYUYCHHBIC

pe3yABTATHI C YUYETOM 33IaHHON MOTPENTHOCTH U3MEPEHHI

1.13

coOmogaTh TpaBuUiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢

1a00paTOpHBIM 000PYyI0BaHUEM

1.14

pa3nnyaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (DU3MUECKHX MOJeNeil:
MaTepuaibHasi ToUKa, a0COJIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOUHUK
CBETa, JIy4, TOHKas JINH3a, IJIaHETapHasi MOJIENIb aTOMa, HYKJIOHHas

MO/JICJIb aTOMHOI'O sd11pa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Yy4EHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX ONHCAHUA, HCIIONIB3Ys
3HAaHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEOOXOJUMBbIE

¢du3nveckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTHYECKUX IPOLECCOB IMPH PEIICHUN y4eOHO-TTPAKTUYECKIX
3ajlay, ONTUYECKUE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B IJIOCKOM

3epKase U coObuparomiei TuH3e

1.17

NPUBOIUTH MPUMEPHl (HAXOIUTh HMHGPOPMALMIO O MpUMeEpax)
HPAaKTUYECKOT O UCIOJIb30BaHMU (PU3NUYECKUX 3HAHUHM B MOBCEAHEBHON
KU3HU Juid  obecriedeHusi O€30MacHOCTH MpU  OOpalieHHuH ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

coOJII0ICHNS HOPM DKOJIOTMUYECKOr 0 MOBEICHHS B OKpYKarollel cpefie

1.18

OCYIIECTBIISATh MOUCK HH(POpMAITUHN (HU3UYECKOTO COACPKAHUS B CETH
WHTepHer, camMoCTOSTENbHO (QOpPMYIUpPYsS IOMCKOBBIA  3ampoc,

HAaXOAUTh MYTH  ONpPENEICHUs]  JIOCTOBEPHOCTU  MOMYYEHHOM




I/IH(I)OpMaI_II/II/I Ha OCHOBE HMEIOIIMXCS 3HAHMH W JIONOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONB30BaTh MpPHU  BBHIMOJIHEHUHM YYE€OHBIX 3a/laHUN  Hay4dHO-
HOMYJSIPHYIO JTUTEPATypy (HU3UUECKOrOo COAEP)KAHUs, CIPABOYHBIC
MaTepuaybl, pecypcbl cetu  MHTepHer, Buagerb INpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHusi MH(GOPMAIUU U3 OJHOU

3HAKOBOI CHCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE ITMCHbMEHHBIE W YCTHbIE COOOIIEHHUS Ha
OocHOBe HHGOpPMAIMU M3 HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOro
COJIepKaHusl, MYONUYHO TPEACTABIATH PE3YyIbTaThl MPOCKTHON HIIN
HCCIIEIOBATENIbCKOM  JEATEIBbHOCTH, INPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHNHBIN anmnapaT u3y4aeMoro pasjesna
GU3MKM W COMPOBOXKIATh BBHICTYIUIGHHWE TMpE3eHTaluueld ¢ y4éTom

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUU YYE€OHBIX MPOEKTOB M HCCIENOBAaHUIN (U3NYECKUX
MPOLIECCOB PACHPEENiaTh 0OS3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM ~ 3a/layaMH, CJIEIUTh 33 BBIIOJHEHUEM ILJIaHA
JIEUCTBUA M KOPPEKTHPOBAaTh  €ro, AaJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJECWCTBUE,  MPOSABISSL  TOTOBHOCTH

paspermiath KOH(IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Koxa
pasneJa

Koxa

3JI€EMEHTA

IIpoBepsieMble 3JIEeMeHTHI COJEPKAHUS

®U3UKA U EE POJIb B IO3HAHWUM OKPYXXAIOIIETO MHUPA

11

®uzuka — Hayka O mpupoae. SABICHHS HTPUPOJBIL.
@duznueckne SABICHUSA: MEXaHUYECKHE, TEIIOBHIE,

SJICKTPUYCCKHUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

dusnyeckue BCIINYUHEI. I/I3MepeHHe (bl/ISI/I‘ICCKI/IX
BCJIIMYMH. dusznueckue HpI/IGOpBI. HOFpeI_I_IHOCTB

u3MepeHuil. MexxayHapoHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAay4HBI METOJ IO3HAHUS: HaOIIOACHUE,
IIOCTAHOBKA HAay4HOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
OKCIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHEHUE

HaOJIFOA€MOI'0 SIBIICHUS

1.4

Onucanne GU3NIECKUX SBICHUN C IIOMOIIBIO MOJIeei

1.5

[TpakTrdeckue paboTHI:

N3mepeHne pacCTOsTHUM.

N3mepenne 00bEMa )XKUAKOCTA U TBEPOTO TEa.
OnpeneneHue pa3sMepoB MAJIbIX TEJl.

N3mepenne temrieparypbl IPU MOMOILIM KUJIKOCTHOTO

TCPMOMETpPA U AaTYUKa TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUUN BEIIIECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OnbITel,  JOKa3bIBAIOLIME  JUCKPETHOE  CTPOEHHUE

BeEIECTBA

2.2

JBmxenue dactul, BemiecTBa. CBs3b  CKOPOCTH
JBWKEHUSI YacTULl C TeMmieparypoil. bpoyHoBckoe

IBWOKeHue, T dy3us

2.3

BSaHMOHeﬁCTBHC JacTull BCHICCTBA: IIPUTSXKCHHUC U

OTTAJIKUBAHHEC

2.4

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHE TIa30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.

BzaumocBs3b MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX




aArpCraTHbIX COCTOSHHUAX U HX AaTOMHO-MOJICKYJIAPHBIM

CTpOSHUEM
2.5 OC00CHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[IpakTuueckue pabOTHI:

Onenka jaMaMeTpa aToMa METOJOM  psjaoB (¢
26 UCIONb30BaHuEM (oTorpaduit).

OnbITHI 110 HAOJIOICHUIO TETIOBOTI'O PACIIMPEHHUSI Ta30B.
OnbIThI o 00OHapyKEHHUIO JIEACTBUSA cui

MOJICKYJIPHOI'O ITPHUTSKCHU S

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanndeckoe JIBIDKCHUE., PaBHomepHOE u
' HEPaBHOMEPHOE JIBUKECHUE
39 Ckopoctb. CpenHsis CKOpPOCTb IIPU  HEPAaBHOMEPHOM
' JIBWKEHUH. Pacy€T myTH U BpEMEHU JIBUKEHUS
SIBnenue unHepumu. 3akoH HMHepuUUH. BzanmoneinctBue
3.3 TeJ Kak MpUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS Tell.
Macca kak Mmepa UHEpTHOCTH TeJia
34 [InotHOCTH BemiecTBa. CBSA3b IIOTHOCTH C KOJIMYSCTBOM
' MOJIEKYJI B eJIMHUIIC 00bEMa BelecTBa
3.5 Cuuta Kak XapaKkTepuCcTUKa B3aUMOICUCTBUS Tel
36 Cuna ympyroctn u 3akoH ['yka. M3mepenue cuibl C
' MOMOIIBIO IMHAMOMETpA
37 SIBnenne TAroTeHUA U cuiia TsokecTd. Crila TSHKECTH Ha
' Jpyrux miaanerax. Bec tena. Hesecomocth
38 Cuna tpeHus. TpeHHE CKONBKEHUS W TPEHHUE IOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 CrnoxeHue cui, HaANpaBJIEHHBIX [0 OJHON MNpPSMOH.
' PaBHoOzeiicTBYIOIIAs CUJT
[TpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH  PABHOMEPHOTO  JIBHIKCHUS
3.10 (mapuka B JKMJIKOCTH, MOJEIH  DJICKTPUYECKOTO

aBToMoOmIIE u Tak pganee). OmpeneneHue cpeaHen
CKOPOCTH CKONBXKEHHsS Opycka WIM [Iapuka 10

HAKJIOHHOM IIJIOCKOCTH. OnpeneneHHe IJIOTHOCTHU




TBEPAOro Tena. OneIThI, JEMOHCTPUPYIOLIUE
3aBHCUMOCTb DPACTSDKEHUsS (AedopMaiiu) MpyKUHBI OT
NPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHHs CKOJIBKEHMs OT Beca Tella U

XapaKTepa COIMPUKACAOIIUNXCA HOBGpXHOCTCfI

duznyeckue ABJICHUS B MPHUPOJIE: MPUMEPHI JBUKEHUS C

3.11 Pa3UYHBIMU CKOPOCTSIMH B KHBOW M HEXHMBOH MPHUPOJIE,
JIeCTBUE CUITBI TPEHUS B TIPHPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIIHUITHUKU
JIABJIEHUE TBEPJIbIX TEJL XXUJIKOCTEM 1 T'A30B
i1 Hasnenne TBEpaoro tema. CrocoObl YMEHBIICHHS U
' YBEITMYEHUS JTaBICHUS
n JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT 00bEMa,
' TEMIIepPaTyphI
43 [lepenava naBneHUs TBEPABIMH TelaMU, )KUIKOCTIMHU U
' razamu. 3akoH [lackains. [lHeBMaTH4YeCKre MalTuHbI
3aBUCHUMOCTh  JaBIIEHUS OJKUAKOCTH OT TIyOWHBI.
4.4 I'unpocrarnueckuit mapagokc. CooOmiaromuecs: CoCyasbl.
['uapaBiarueckre MEXaHU3MBbI
Atmocdepa 3emn u atmocdepHoe aaBneHue. [IpuuuHb
A5 CYIIECTBOBAHMS BO3AYIIHONH 000mouku 3emiu. OTmbIT
' Toppuueniau. 3aBUCUMOCTb aTMOC(EPHOro J1aBJIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 W3mepenue atmocdepHoro masieHus. IlpuOopsr s
' U3MEPEeHHs aTMOC(EPHOTrO J1aBJICHUS
JlefictBre XKUIAKOCTHM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromasi (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
[TpakTuyeckue paboThI:
HccnenoBaHnue 3aBUCHUMOCTM Beca Tella B BOJE OT
4.9 00béMa TOrpyXKEHHOM B KHUIAKOCTH YacTH Tela.

Ornpenenenne BITAIKUBAIOIIECH CUJIIbL, IEUCTBYIOIIEH Ha

TENO,  IOrpyxkEHHOE B KUAKOCTh.  IIpoBepka




HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIbI, NEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Maccel Tena. OMbITHL,
JEMOHCTPUPYIOIINE  3aBUCHUMOCTh  BBITAJIKUBAIOLIEH
CHJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
NOrpyEHHON B JKMJKOCTh YAacTH Tejla U OT IUIOTHOCTHU
xuakoctu.  KoHcTpywpoBanue — apeomerpa WM

KOHCTPYHMpOBaHHME  JIOAKM M  OIpelesneHue e

TPY30I0IbEMHOCTH

dwusnyeckre  SBICHUS B TPUPOAC:  BIHUSHUC
4.10 aTMOC(EpHOro JIaBJICHHS Ha )KUBOW OpPTaHU3M, TUTaBaHUE

pBIO

TexHUUeCKHe YCTPOWCTBA: COOOIIAFOIINECS] COCY/IBI,
411 YCTPOMCTBO BOJAOMPOBOJA, THAPABINYECKHN Tpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, SHEPI'M A

5.1 Mexanudeckas pabora
5.2 MexaHudeckast MOIITHOCTD
5 3 IIpocThie  MeXaHWU3MBI: pblUar, OJIOK, HaKJIOHHas
' TI0CKOCTh. [IpaBuiio paBHOBeCHs pbIyara
54 [TpuMeHeHue npaBuiia paBHOBECHS phluara K 0JI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koapdunuent
55 IIOJIE3HOTO TeHCTBUS MEXAaHU3MOB. [TpocTrie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUM TeJa, MOTHATOTO Haa 3eMIEN
5.7 Kunernueckas sneprus
5 g [Tonmnass mMexaHW4Yeckas SHEprusi. 3aKOH W3MEHEHUS U
' COXPAaHEHUS MEXaHUYECKOU dSHEPTUU
ITpakTuueckue pabOTHI:
Ompenenenue pabOThl CHIIBI TPEHHSI TIPH PABHOMEPHOM
- JIBUKCHUHM TeJNa TI0 TOPU3OHTAIBHONH ITOBEPXHOCTH.

UccnenoBanne YCIOBUI paBHOBECHS pbryara.
N3mepenne KIIJI HakioHHOM mockoctu. M3yueHue

3dKOHa COXpaHCHU MEXaHUYECKOH OHCPIrun




dusnueckre SABIEHHS B MPHUPOJE: pblYard B Teje
5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABMXKHBIM U
511 HETNOJBUKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTh, TMPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kox
IIpoBepsiemble 31eMEHTHI COePKAHUA
pasneJa 3JIeMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJICKYJIAPHO-KHHETHYECKOU
5 TEOPUM CTPOEHHUs BellectBa. Macca U pa3mepsl
1
Monekyd.  OmbITh,  TOATBEP)KAAIONINE  OCHOBHBIC
HOJI0XKEHUS MOJIEKYJISIPHOKMHETUYECKOW TEOpUH
Mogpenn  TBEpmOro, KHMIKOrO U  TIa3000pa3HOro
6.2 cocrosHUI BemecTBa. Kpucramnmueckue u amopQHbie
Tena
OObsicHEHHE CBOMCTB ra3oB, )KUJKOCTEH M TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJEKYJIPHOKUHETHYECKON
TEOpUn
6
6.4 CMaunBaHue U KalWIISPHbIE SIBICHUS
6.5 TernoBoe pacuIMpeHne U CKaTue
6.6 Temneparypa. CBs3b TeMIEpaTypbl €O CKOpPOCTBIO
TEIIOBOT'O IBUKEHUS YaCTHII
Buyrpennss sneprus. CrnocoObl H3MEHEHUS! BHYTPEHHEN
6.7
SHEPIUH: TeIUIonepeaya u COBEpLUICHHE PadOThI
g Bunapl Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIMS,
6.
U3ITyYCHHE
KonmnuectBo  Temynorsl.  YaenbHas — TEIIIOEMKOCTh
6.9
BEIIIECTBA
6.10 TennooOMEH © TEIUIOBOE paBHOBECHE. Y PaBHECHHE




TEILIOBOro OajlaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

VY nenpHad TemiioTa miaBJICHUS

6.12

[TapooOpazoBanne ¥  KOHAeHcauus.  VcmapeHwue.
Kunenune. VYpaenpHas  Temiora  napooOpa3oBaHUs.
3aBUCUMOCTh TEMIIepaTypbl KUIIEHUS OT aTMOc(epHOro

aBIIEHUS

6.13

Brnaxxnocts BO3tyxa

6.14

3H€pFI/I$I TOIIJIMBA. YILGJ'IBHaH TCILUIOTAa CropaHusd

6.15

[Mpunmunsr  paborsl  TemoBbix — auratened  KIIJ]
TEIIOBOI'0 JBHUTATEId. TelIoOBBIE ABUTATENN W 3allUTa

OKpY>KaroIlEen cpeabl

6.16

3aKOH COXpaHEHMsI M IPEBPAIECHNS SHEPTUU B TEIUIOBBIX

mporeccax

6.17

[IpakTuueckue pabOTHI:

OnbIThI o O0HapYKEHHIO JIEACTBUSA CUIl
MOJIEKYJIIPHOTO IPUTSKECHHUSL.

OnbITel 1O BBIPAIIMBAHUIO KPUCTAIOB MOBAapEHHOU
COJIM WJIM caxapa.

OnbITH 110 HAOTIOJIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B,
JKAJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue AaBlieHUs BO3AyXa B OalsIoHE IPHUIIA.
OnbIThI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JABJICHMS
BO3/yXa OT ero 00bEMa U HarpeBaHUs WIH OXJIaKICHUSI.
IIpoBepka rumoOTE3bl JUHEHHONM 3aBUCUMOCTH JIJIMHBI
CTONOUKA >KUJIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEeMIIepaTyphbl.

Habmionenne nM3MeHeHUs BHYTPEHHEH SHepruu Tena B
pe3ynbTaTe TeIIonepeiad U padoThl BHEIIHUX CHIL.
HccnenoBanue sBJIeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU
XOJIOIHOM U ropsiueil BOJBI.

OmnpeneneHne KOMWYECTBA  TEIUIOTHI, MOJY4YEHHOIO

BOILOﬁ npu TEILIOOOMEHE C HarpC€TbiM MCTAJUIMYCCKHUM




LWIAHAPOM.
Omnpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca ucnapeHusl.
OmnpeneneHre OTHOCUTEIbHOM BIIaXKHOCTH BO3/1yXa.

Onpe,ueneHI/Ie YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHHWA JIbAA.

6.18

dusnyeckue SBJICHUS B TMPHPOAC: IMOBEPXHOCTHOE
HATAXKCHUC UM KAlIUWJUJIAPHBIC SBJICHUA B IIPUPOAL,
KPUCTAJUIBI B MIpHpoJe, udnydenue ColHIla, 3aMep3aHne
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHeTa.

6.19

TexHu4eckrue  yCTpOWCTBA:  KaNWJUIAPBI, IMPUMEPHI
UCIIOJIB30BaHUSL KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETP,
JATYMK TEMIIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTaTC]ib BHYTPCHHCETO CTOpAaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaius Ten. [[Ba poaa 3JIeKTpHUUECKUX 3apsii0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa

7.2 (3aBUCHUMOCTH CHJIBI B3aIMOJICHCTBHSI 3apsHKEHHBIX TEJT OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKAY TEJIaMH )
Onexkrpuueckoe nosue. Hanpsyk€HHOCTh 3JIEKTPUUECKOr0O

7.3 nosid. [IpuHIMD Cynepno3suuuM 3JIEKTPUYECKHUX IOJIEH
(Ha KaYECTBEHHOM ypPOBHE)
Hocutenu »syiekTpuyeckuX 3apsaoB. DJIeMEHTapHBIN

7.4 anekrpuueckuit 3apsaa. Crpoenue aroma. [IpoBogHUKH 1
TUBJIEKTPUKU

7.5 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsiaa

- OJIGKTPUYECKU  TOK.  YCIOBUS  CYIIECTBOBAHUS

' AIIEKTPUYECKOr0 TOKa. FICTOUHNKH MOCTOSHHOIO TOKA

[eiicTBus AIIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKHI TOK B

KHUIKOCTAX U Ira3dax




Onekrpuueckas wenb. Cuna Toka. DJIEKTPUYECKOE

7.8

HapspKEeHUe

CornpotuBieHue MPOBOJAHUKA. VYnenbHoe
7.9

COIIPOTHBIICHHUE BELIECTBA
7.10 3akon Oma /1 ygacTka 1enu

[TocnenoBarenbHOE M HapajjiebHOE  COEIUHEHHE
7.11

IIPOBOIHUKOB

PaGora M MOIIHOCTH 3JIEKTPUYECKOrO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenua
13 DNeKTpUYecKrue IeNu U MOTPEOUTENH DIEKTPUUECKON

sHepru B ObiTy. KopoTkoe 3ambikaHue

[TocTosiHHBIE MarHWTHL. B3aumozelcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarautHoe mnone. MaruutHoe mone 3eMId U €ro
7.15

3Ha4YEHUe JUIsl AKU3HU Ha 3emiie

6 OmneiT Opcrena. MaruuTHoe 1ojie 3JIeKTPUYECKOro TOKa.

7.1

[TpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHUKE

JlelicTBue MarHUTHOTO MOJII Ha HPOBOAHHUK C TOKOM.
217 DneKTpoJABUraTeab MOCTOSIHHOIO ToKa. Mcrnonb3oBanue

9JIEKTPOJBHUraTeNeil B TEXHUUYECKHX YCTPOMCTBAX M Ha

TpaHCIIOpTe

Oneitel  @apages.  SIBieHue  2IEKTPOMarHUTHON
7.18

uHaykuuu. [Ipasuno Jlenua

DIIeKTpOTreHepaTop. Crioco6s1 MOTyYEHUS
7.19 NIEKTPUYECKOM  DHEPruu.  OJIEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH

[IpakTuueckue pabOTHI:

OnbIThl O HAOMIOJICHUIO JIEKTPU3ALMU TNl MHIYKIHEeH

Y TIPU COTIPUKOCHOBEHHUHU.
7.20

I/ICCJ'IC,I[OBaHI/Ie HeﬁCTBHH QJICKTPHUYCCKOI'o IIOJsA Ha
IMPOBOJJHUKH U JUIJICKTPUKU.

COopka u mnpoBepka pabOTHl JIEKTPUUYECKON Ienu




IIOCTOSIHHOI'O TOKA.
W3mepeHne u peryaupoBaHue CHIIBI TOKA.

W3mepeHne U peryJupoBaHUEe HAaIPSKEHUS.
HccenenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

OmnbITsl, JEMOHCTPHPYIOIINE 3aBHCHUMOCTb
AIEKTPUYECKOr0 COINPOTHUBIICHUS IPOBOAHUKA OT €ro
JUIMHBI, TIJIOLIA/I TONEPEYHOr0 CEYEHUs U MaTepuana.
IIpoBepka mpaBHiIa CIOXKEHMS  HANPSOKCHUM  IIpU
IIOCJIE0OBATEIbBHOM ~ COCOUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia [uisi CHIBI TOKA IPU MAPAJLICIBHOM
coeMHeHUH  pe3uctopoB.  OmpeneneHune  paboOTHI
JJIEKTPUYECKOr0 TOKAa, HIYIIEr0 4Yepe3 PE3UCTop.
OmnpeneneHne  MOIMHOCTH — JJIEKTPHUYECKOTO  TOKa,
BBIICIIIEMON Ha pe3ucTope. MecaenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT HAIpPSKEHUS
Ha Hel. Onpenenenne K11/ narpesarens. Mccnenosanue
MarHuTHOTO B3aUMOJCHCTBUSA IOCTOSHHBIX MAarHHTOB.
M3yyeHne MarHuTHOIO 1OJIs IIOCTOSIHHBIX MarHUTOB IPH
uxX oObenmuHeHMH U  pasaeneHu. VccnempoBanue
JENCTBHUS DJIEKTPUYECKOr0 TOKA HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI
B3aUMOJECHUCTBUA KATYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa M HalpaBleHHWs TOKa B Karymke. I3ydeHue

HeﬁCTBHH MAarouMTHOroO IoOJjisI Ha IIPOBOAJHHMK C TOKOM.

Koncrpynposanue u HU3y4EHHE paboTHI
3JIEKTPOJIBUTATEIA. H3mepenne KII/
AJIEKTPOABUTaTEIIbHON YCTaHOBKH. OnbITHI o

HCCIICAOBAHNIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKOUU:
HCCICIOBaHNE W3MCEHCHHMI 3HAYCHUS H HaIrpaBJICHUA

HHAYKOOHUOHHOI'O TOKa

7.21

Ouznyecknue SBIEHUS B MPUPOJIE: DIIEKTPUUYECKHE




ABIIEHUsT B  arMocepe, DIIEKTPUYECTBO  HKUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJid, Aper( MOIIOCOB,
POJIb MAarHUTHOT'O TOJISL AJIS JKU3HH Ha 3emIie, MOJspHOoe

CHSHUEC

7.22

TexHu4eckue yCTpONCTBA: JJIEKTPOCKOI, aMIepMerp,
BOJITMETp, PEOCTaT, CYETUYMK DICKTPUUCCKON SHEPTHUH,
AJIEKTPOOCBETHTENbHbIE ~ MPHUOOPHI,  HarpeBaTelbHBIC
AJIEKTPONIPHUOOPHI (mpumepsr), AJICKTPUYECKUE
NPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJBUTATEINb

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra [TpoBepsieMbIe 3JIEMEHTBI COJICPIKAHUS
paszzmena
MEXAHUWYECKUE ABJIEHU A
8.1 MexaHnuueckoe JBWXKEHHE. MarepuaibHas —TOYKa.
. Cucrema orcuéra

8.2 OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBHYKCHUS

8.3 PaBHOMEpHOE MTPSIMONIMHEHHOE IBHKCHHE
HepaBHomepHoe npsiMonuHelHoe ABMxeHue. CpemaHss

8.4 U MrHOBEHHas CKOPOCTh Tella TNPH HEPaBHOMEPHOM
TIBYKECHUH

8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSMOJIMHEWHOE

8 ' JIBYKEHUE

8.6 CBoboanoe naaenue. OnwiTel ["anumnes
PaBHOMEepHOE ABIKEHHE IO OKpykHOCTH. [lepuon u

8.7 yacTtora obOpaiueHus. JIuHeliHass U yrioBass CKOPOCTH.
LlenTpocTpeMUTENHEHOE YCKOPEHHE

8.8 [TepBriii 3akoH HproToHA

8.9 Bropoii 3axkon HeroToHa

8.10 Tperuii 3axkoH HeroToHa

8.11 [IpuHIMI Cyneprno3UINH CUTT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHHs: CUJIa TPEHHUS CKOJBXKEHUS, CUJIa TPEHUS

813 MIOKOS, IpYTHe BU/IbI TPEHUS
8.14 Cuna TsDKECTM M 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHue cBOOOHOIO MageHHs
8.15 IBuxenne  muaHer  Bokpyr  Connma.  Ilepsas
' KOCMHYeCcKasi CKopocTb. HeBecoMoCTh U neperpy3ku
PaBHOBecue marepuanbHO TOUKU. AOCONIOTHO TBEPI0€
8.16
TEJIO
8.17 PaBHoBecue TBEPIOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MomeHT cuiibl. L{eHTp TsxkecTn
8.18 Nmnynsc Tena. 3menenue umnyibsca. IMIynbsc cuiisl
8.19 3aKOH COXPAHEHHUs UMITYJIbCa
8.20 PeakTuBHOE 1BUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.92 Pabora cun TskecTH, ympyroct, TpeHus. CBs3b
' SHEpPruu U paboThl
8.9 [lorennuanbHass 3Heprus Tena, MOAHATOrO  HaJ
' IIOBEPXHOCTBIO 3eMIIN
8.24 [ToTeHmanpHas YHEPTUS CHKATOU MPYKUHBI
Kunernueckass sHeprus. TeopemMa O KHHETHYECKOHU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOW IHEPTUU
[IpakTryeckue paboThI:
Omnpenenenue cpeaHeld CKOPOCTU CKONBXKEHHUS Opycka
WM JIBUJKEHUS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenre ycKOpeHUsl Tella MPH PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAaKJIOHHOM TJIOCKOCTH.
8.27 HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIPU

PaBHOYCKOPEHHOM JBIKEHUH 03 Ha4aJlbHOH CKOPOCTH.
[IpoBepka rumoressl: €clid NPU PABHOYCKOPEHHOM
JBYDKEHUHM Oe3 HadaJlbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psad HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME

IMPOMEIKYTKHU BPEMCHU OAMHAKOBEI.




HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHHUS
OT cuibl HOpMajbHOro nasieHus. OnpeneneHue
kod(dduimenta TpeHus CkKoilbxkeHus. OnpeneneHue
KECTKOCTU TpYXHUHBL. Onpenenenne pabOThl CHUITBI
TPEHHUsIT TpU PABHOMEPHOM [JBMKEHMM Tejla IIO
TOPU30HTAIbHON MOBepxHOCTU. OmnpeneneHne padoTh
CUIBI  yOPYrocTd  npu  noabEMe  rpysa ¢
WCIIONB30BAHUEM  HEMOJABMIKHOTO U MOJBUKHOTO

OJIOKOB

dusndyeckue SBICHUS B IIpupoac: NpPUIIMBBI U OTJIMBBI,

8.28 ABMOXKCHHUC IIJIAHCT Conneunoit CUCTCMBbI, PCAKTHBHOC
ABHUIKCHUC KMBBIX OPraHU3MOB
8.29 Texandeckue YCTpOﬁCTBaI ClInaAOMCETp, JaTYUKH

TIOJIOKCHUS, paCCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKHUE KOJIEBAHHM 11 BOJIHbI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU

91 KOJI€OaHMil: TIEPHO/I, 4YacTOTa, aMILUIUTYA
9.9 Maremarnueckuit u IIPY>KUHHBIN MasTHUKHU.
' [IpeBpaiieHne sHeprun Npu KouedaTenbHOM JABHKEHUN
93 3aryxatomue KonebaHus. BbIHYXJeHHBIE KONeOaHUS.
' Pe3onanc
Mexanunueckue BoiHbl. CBOICTBa MEXaHMYECKUX BOJIH.
9.4 [IpomoneHBIe W TOMEpeYHbIe BOJHBI. J{JIMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MeXxaHHU4eCKHue BOJIHBI
B TBEPJOM TeJe, CeHCMUYECKHE BOIHBI
9.5 3Byk. ['pomMkocTh 1 BbicOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wndpa3Byk u ynpTpa3Byk
[IpakTnyeckue paboThI:
OmnpeneneHue 4YacToThl M Nepuofa  KojeOaHui
MaTeMaTHYECKOr0 MasiTHUKA.
9.7 Onpenenenre 4YacTOThl W Iepuoja  KojeOaHMit

IPY>XUHHOI'O MassTHHUKaA
I/ICCHG,I[OBaHI/IC 3aBUCHUMOCTH  IICpHUOJa KoJIeOaHui
NOABCIICHHOI0O K HHUTH TIpy3a OT [JJIWHBI HHUTH.

HccrnenoBanne  3aBHCHMOCTH — IIepHOJa  KOJIeOaHWH




NPYKUHHOTO MasTHHUKa OT Maccel rpysa. IIpoepka
HE3aBUCHUMOCTHU nepuosa Kose0aHui rpys3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U >KECTKOCTH
npyxuHbL. M3Mepenue yckopeHusi CBOOOIHOTO MaieHus
dusnueckue SIBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[YHaMH, 3XO
9.9 TexHuuecknue yCTpOWCTBA: 3XOJIOT, HCIOJIb30BAHUE
' yIBTpa3ByKa B OBITY U TEXHUKE
SJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMarHuTHOE Toje. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 3€KTPOMarHUTHBIX BOJIH
10.3 DJleKTpoMarHuTHasi npupoaa cera. CKOpOCTh CBeTa.
' BosHOBBIE CBOICTBA CBETa
10 [IpakTrueckne paboTHI:
104 N3yuenne CBOWCTB  DJICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Ouzuyeckre SABJICHHUS B MPUPOJE: OHUOIOrHYECKOe
10.5 nelicTBre BUJIUMOT O, yIAbTPauOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4CHU I
10.6 Texuuueckue yCTpOiicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJH JUIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBeta. Mictounnku cBera
11.2 [IpsimonuHEHOE pacpoCTpaHEHNE CBETA
Otpaxenue certa. [Imockoe 3epkano. 3aKoH OTpa>KeHUs
11.3
cBeTa
11 114 [IpenomiieHne cBeTa. 3aKOH NPEIOMIICHHS CBETA.
' [TonHOE BHYTpEeHHee OTpakeHUE CBETa
11.5 JIunza. Xop iydei B TMH3E
116 Ontrueckass cuctema (QoroanmnapaTa, MHUKPOCKONA H
' TEJIECKOIIa
11.7 I'maz kak onrudeckas cucrema. biau3opykocts u




AaJIbHO30PKOCTDH

Paznoxenue 6emoro ceeta B criekTp. OnbiTel HeroTOHA.

118 CrnoxeHue crieKTpalbHbIX IBETOB. Jucmepcus cBera
[IpakTrueckne paboTHI:
UccnenoBanrie  3aBUCMMOCTH  yIyla  OTPaKEHUSA
CBETOBOI'O JIy4a OT YTIJia MaJIeHus.
N3ydyeHne xapaKTepUCTHK W300paKCHHsI TpEAMETa B
IJIOCKOM 3€epKajie.
HccnenoBanne  3aBUCHUMOCTH — yYIia  MPEIOMIICHHUS
CBETOBOTr'O JIy4a OT yIJia MaJeHHs Ha TPAHUIIE «BO3AYX —
11.9 CTEKJIO».
[Tonydyenune u3o0pakeHUN C TMOMOIIBIO cOOMparouIe
JIUH3BI.
Omnpenenenre (OKYCHOTO PAcCTOSHUS M ONTHYECKOM
CHWJIBI COOHMPAIOIIEH JTNH3HI.
OmnBITH IO Pa3I0KEHUIO OETIOT0 CBETA B CIIEKT.
OnpITl 1O BOCHPUATHIO LIBETa MPEAMETOB MpPU HX
HaOII0IEHUU Yepe3 IIBETOBbIE (QUIBTPHI
®dusunyeckue sBieHUs B npupone: 3atMenus ConHua u
11.10 JlyHBI, 1IBETa TeJ, ONTHYECKUE SBJICHHUS B arMocdepe
(uBet HeOa, pedpakmus, pagyra, MUPaK)
111 Texuuueckue yCTpoOiicTBa: OYKH, MIEPUCKOTI,
' (doToanmapaT, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Omnwitel Pesepdopmna w T1utaHetrapHas MOJETh aTOMA.
' Mopens atoma bopa
. Hcnyckanwe W TOTJIONICHWE CBETa aToMOM. KBaHTEHL
' JInHelyaThIe CIIEKTPhI
12 12.3 PagnoaktuBHOCTB. Anb(a, OeTa- u raMma-u3mTydeHHs
124 Crtpoenue aromHoro sjapa. HykioHHas Mojenb
' aTOMHOTO siipa. M3oTomsl
125 PagnoaktuBHble npeBpamieHud. Ilepuon momypacmana
' ATOMHBIX SiTIep
12.6 SAnepHble peaknuu. 3aKOHBI COXpPAaHEHUS 3apsI0BOTO U




MaCCOBOI'O YHUCEII

12.7 DHeprus CBsI3u aTOMHBIX sep. CBs3b MacChl U YHEPTHHU
128 Peakuuu cunresa u genenus anaep. IcTOuHUKH SHEPTrUn
' Connua u 3B€31
129 Snepnas oHepreruka. [lelicTBUE€  paJMOaKTUBHBIX
' M3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habntonenue CIUIOMIHBIX W JIMHEWYAThIX CIEKTPOB
19.10 U3ITy4EeHUS.
HccnenoBanre TPEeKOB: M3MEPEHUE DHEPIHMH YACTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenune paanoakTUBHOTO poHa
®dusnueckre SABJICHHUS B TMPUPOJE: ECTECTBEHHBIN
pPaIOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 paIMOaKTUBHOE W3Jy4€HUE TMPUPOJHBIX MUHEPAJIOB,
NeHCTBHE paAMOAKTUBHBIX M3IYYCHHUH Ha OpraHu3M
YyeloBeKa
1919 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ JA03UMCETpP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUSI

Kon
MPOBEPSIEMOT0
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJbTaTaM
0a30BOTr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
NpOrpaMMbl OCHOBHOI0 0011ero oopasoanust Ha ocHoBe PI'OC

[Torumanue pomu  PU3MKK B HAYYHOM  KapTUHE  MHUPa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEJCTABICHUI O 3aKOHOMEPHOI CBA3U
U TI03HABAEMOCTH SIBJICHUN MPUPOIBI, O POIHU DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeil pomu (UMKA B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKHM M TEXHOJOrMi, 00 3BOMIOLUHU
¢u3nyeckux 3HaAHUW U UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAyYHOH
KapTHHE MHpa, O BKIAJE€ POCCHMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpPa, pa3BUTHC TEXHUKU U TEXHOIOT I

3HaHUs O BUJAX Marepuu (BELIECTBO M IOJE), O JBMXKEHUM KaK
croco0e CyIlecTBOBaHUsI MaTeprr, 00 aTOMHO-MOJIEKYIISIPHON TeOpUH
CTpPOEHHS BeIIecTBa, O (U3MYECKOM CYITHOCTU SIBJICHHUI HPUPOIbI
(MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUIM
B OKpYXalolleM MHpe, BBbIACISAS UX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKn)

Bnagenve ocHOBaMM TOHSTHMHOTO ammapaTa W CHMBOJIHYECKOIO
s3bIKa (PU3UKK W UCTONB30BAaHUE WX Ui PElICHUs YueOHBIX 3ajad;
YMEHHE XapaKTepPH30BaTh CBOWCTBA TeJ, (PU3NUYCCKUE SIBICHUS H

MIPOIIECCHI, UCTIONB3YS (PyHTaMEHTAbHBIE U DMITUPUYECKUE 3aKOHBI

YMeHHe OnuChIBaTh HU3Y4YCHHBIC CBOICTBaA TEII U (1)I/I3I/I‘-I€CKI/IC SBJICHHUA,

UCIIOJNIb3Ys (PU3HUECKHUE BEITMUUHBI

BnageHue ocHOBaMHM METOJOB HAy4YHOTO TIO3HaHUS C y4ETOM
COOFOICHUS TIPaBHJI OE30MMACHOTO Tpyna: HabmroaeHue (PU3NIeCKIX
SIBJICHUI:

YMCHHUEC CaMOCTOSTCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbBHYO YCTAHOBKY




U3 JTaHHOTrO Habopa 00OpynoBaHMs MO WHCTPYKIMH, ONUCHIBATh XOJ
OIIBITA M 3aMKCHIBATH €TO PE3YJIbTATHI, (HOPMYIHPOBATH BBIBOMBI;
MIPOBEJICHHE MPSMBIX U KOCBEHHBIX U3MEpPEHUN (PU3HMUECKUX BEIHUNH:
yYMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOUpaTh
JKCIICPUMEHTAIIBHYK0  YCTAHOBKY II0 HMHCTPYKLMH, BBIYHUCIATH
3HAQUYECHHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
Y4€TOM 33IaHHOM NOTPELIHOCTU PE3YJIBTATOB NU3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIEIOBAaHUM;
CaMOCTOSITENIbHO ~ COOMpPATh  HKCHEPUMEHTAIBbHYIO YCTAaHOBKY U
IIPOBOJUTH  MCCIENOBAHME IO  UHCTPYKUUHU,  IPEIACTABIATH
MOJTy4YEHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BUJE TaOIHI] U
rpaMKoOB, yUYUTHIBATh NOTPEUIHOCTH, A€IaTh BBIBOJbI IO pE3yIbTaTaM

HUCCICOOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojeinel
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIH CTPOCHHUS
ra3oB, >KMJIKOCTEM W TBEpABIX TeEJ, IJIAHETapHAs MOJAEIb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOIrO $i/jpa) U yMEHHME NPUMEHATh UX AJs

00BsICHEHHS (PU3UIECKUX MTPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CICACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C OMOPOIl Ha U3yYEHHbIE CBOWCTBA (PU3UUECKUX

SIBIICHUH, U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMeHue pemarth pacu€THbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OpMyIbl, CBsI3BIBAIONIME (DU3MYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIMCHIBATh KPAaTKOE YCIOBUE 3a7ayH,
BBISBJISITH HEJOCTAIOIIME JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMbIe IS €€ pEelIeHHs], UCIIOIb30BaTh CIIPABOYHBIEC JTaHHBIE,
MPOBOJUTh PAacu€Tbl M OLEHUBATh PEATUCTUYHOCTb IOTYYEHHOTO
3Ha4YeHUS (PM3MYCCKOW BEIIMYUHBI, YMEHUE ONPEICNISITh Pa3MEPHOCTh

(bu3nYecKoi BETNYNHBI, OTYYEHHON MpU PEelIeHUH 3a1a4u

YMeHHe XapakTepu3OoBaTh IPUHLHUINBI JCUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB IO UX ONMMCAHUIO, UCIIONb3Ysl 3HAHUSA O

CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SBJICHUH U HGO6XO,Z[I/IMBIC (I)I/I3I/IIICCKI/IG




3dKOHOMCPHOCTHU

10

VMeHHe UCIONb30BaTh 3HAHUS O (U3NYECKUX SBICHUSAX B
NOBCETHEBHOM JKM3HM Uil oOecriedeHus Oe30MacHOCTH  IpHU
oOpamieHnn ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbSI W  COONIONEHUS HOPM
HKOJIOTMYECKOr0 IIOBEJCHUS B OKpYXKaloIleH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTH)KEHUH (HU3MKH M TEXHOJIOTHH

AJId palluOHAJIbBHOI'O IPpHUPOAO0ITOJIB30BaAHUS

11

OnpIT TOMCKa, MpeoOpa3oBaHUS M TMPEJICTaBICHHS HWH(OpMauu
(bU3MYECKOTr0 COJIep)KaHUSI C HCIONB30BaHUEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTU; YMEHUE OLIEHHWBATh JOCTOBEPHOCTH
MOIy4YeHHOW WH(GOPMAIlMd Ha OCHOBE WMEIONIUXCS 3HAHUW |
JIOTIOJTHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  MpPHU
BHITIOJTHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3HYECKOTO CONIEpKaHUs, CIIPABOYHBIC MATEPUANIBI, PECYPCHl CETH
WNntepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  MPeOOpa3oBaHUSs
uH(popMalMu M3 OJHOM 3HAKOBOM CHUCTEMBI B JAPYIylH0; yMEHHE
CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OPMAITUHU U3 HECKOTbKUX UCTOYHHKOB




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA

OI'd 110 PU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuyeckoe ABukeHUE. MarepuanbHas Touka. Cucrema oOTcuéra.
' OTHOCUTENIFHOCTD JIBIKCHUS
PaBHOMepHOE U HepaBHOMepHOe aBMxkeHHe. CpemHsis ckopocTb. PopMyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMepHOE TpsIMOJIMHENHOE OBUKEHHE. 3aBUCHUMOCTb KOOPAMHATHI Teja
OT BPEMEHH B CJIy4ae PaBHOMEPHOIO MPSMOJIMHENHOTO JBHKCHUS :
13 X(7)=x, +ut
I'padvku 3aBUCHMOCTH OT BPEMEHH JJIsl MPOEKIHH CKOPOCTH, MPOEKIIMU
MEPEMEIICHUSA, NYTH, KOOPJAMHATHI IPU PABHOMEPHOM NPSMOIMHEUHOM
IBUKEHUU
3aBUCUMOCTh KOOpAMHATHI TeJla OT BPEMEHHU B CIydyae PaBHOYCKOPEHHOI'O
MPSAMOJMHENHOT O JBUKCHUS :
5
Sy(f)=vp = f+a* %
@opMyJIbl Ul MPOEKLUMUHU IEPEMELIECHUS, TPOEKIIMU CKOPOCTU U MPOEKUUHU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPAMOJIIMHENHOM JIBUKEHUH
$2
1.4 -%—(U=U{px'?'+“x-'?-
U_\'(r) =Up T4, 1,
a (f)=canst,
U:.T: - l')1.'f2 =2£?I.S'_T
I'paduku 3aBUCMMOCTH OT BPEMEHHU ISl MPOCKIHMH YCKOPEHHUS, MPOCKIINU
CKOpPOCTH, NPOEKUUH IEPEMELICHUS, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBoOoanoe majgeHue. DOpMyJsibl, ONMHUCHIBAIOIIME CBOOOTHOE TAJCHUE Tea
15 110 BEPTUKAJIU (IBUJKEHUE TeJla BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BPEMEHHU sl HPOEKLIUU YCKOPEHMS,




MPOEKLUH CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM NAJEHUM Teja [0

BCPTHUKAJIN

CkopocTh paBHOMEPHOI'O JBMKEHHS Tejla MO OKpykHocTH. Hampasnenue
CKOPOCTH.

q)OpMyJ'Ia AJI1 BBIMUCIICHUA CKOPOCTH 4YC€pE3 pauyC OKPYKHOCTU U IIECPHUOJ

oOpareHus:
2R
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOPCHHUC. HaHpaBHeHI/Ie HOCHTPOCTPECMHUTCIILHOI'O

1.6 yckopeHus. @opmyJia JUisi BBIYUCIEHUS] YCKOPEHUS :
2
L
ﬂu = _R
®dopMmyita, CBSI3BIBAIOIIAS IEPUO U YACTOTY OOpaIeHUs:
V= 1
T
Macca. IInotHocts BeniectBa. @opmyna Jjisi BBIYUCICHUS TIJIOTHOCTH
_m
1.7 V
1.8 Cuna — BekTopHas ¢puznueckas BeanunHa. CIoxeHue Cui
1.9 SAsnenne naepuuu. Ilepsriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBie€HHOCTbh BEKTOpPa YCKOPEHHUs Tejla U BEKTOpa CHJIbI,
JIEMCTBYIOLIEN HA TEJIO
Bzaumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 T _P-I—J»E
1.12 TpeHue Mokoss U TpeHUE CKOJbKeHHS. Dopmylia Ul BBIUUCICHUS MOMYJIA




CHJIBI TPCHUSA CKOJIBKCHHA !

Frp:p-;‘ﬁ.i'

1.13

Hedopmarus tena. Ympyrue u Heynpyrue aegopmanuu. 3aKOH yOpyroi
nedopmarnuu (3axoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUSA:

my -1,
F=¢g.—1 2
R
Cuta TshxecTH. Y CKOpeHne cBOOOTHOrO MaaeHUs..
®dopMmyna Ui BBIYUCICHHS CUIIbI TSXKECTU BOJIM3U MOBEpXHOCTU 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Conuua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbse Tena — BeKkTopHas pu3ndeckas BeIUYUHa.
=mi

Nmnynbc cuctemsl Ten. M3menenne ummynbsca. UMIynbc cuitsl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa I 3&MKHy’I‘OI>i CUCTCMBI TCII:
p=nyUy +m, U, =const

PeakTuBHOE IBUXKEHNE

1.17

MexaHuueckas pa60Ta. (DopMyna JJIs1 BBIYHMCIICHUA pa6OTH CHIJIBI:

A=Fscoso

MexaHuueckas MOIITHOCTD:

nv=4
I

1.18

Kunernueckas u MOTCHLIMaJIbHAA SHCPIrus. d)opMyJIa JJIs1 BBIYUCIICHU A

KUHETHYECKOU OHCPIrumn:




HE‘JE
By

Teopema o0 knHeTH4YeCKOM sHepruu. Dopmyiia i BEIYUCICHUS

HOTCHHH&HBHOP'I OHCPIuM TEJjia, HOAHATOr O

Hag 3eMIIEH:

E,= mgh

MexaHudeckasi SHEPTHsi:

E=E;.+E p
1.19 3aKOH COXpaHEHUs! MEXaHUYeCKOoU s3Heprun. @opmyia g 3aKoHa
COXpaHEHUsI MEXaHUYECKOM SHEPruu B OTCYTCTBHME CUJI TpeHus: E = const.
[IpeBparieHne MeXaHMUECKOW SHEPTHH MPU HATTUWYNH CUJTBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TO€ MPABUIIOY» MEXAHUKHU.
Poruar. MomenTt cuitsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBuxkHbIit 1 HenoaBMKHBIN O6510KU. KII/I mpocThIX MexaHU3MOB,
n= Aﬂmes.ﬁaa
A‘S&I‘Iﬂqﬁﬂﬂaﬂ
JlaBiienue TBEpIOro TENA.
®dopMyiia 1Sl BEIYUCICHUS TaBJICHUS TBEPIOTO Tela:
F
P= h
191 JlaBnenue raza. ATMOcepHOE TaBICHHE.
' IM'mapocratnueckoe aBiieHUE BHYTPH KUJIKOCTH.
®opMyiia ISl BBIYUCICHUS JAaBICHUS BHYTPH )KUJIKOCTH:
P=pg+ Py
1.22 3axoH [lackans. ['mapaBandeckuii npecc
123 3akoH Apxumena. dopMmyna A ONPENETICHUS] BBITAIKUBAIOIICH CHUJIBI,

[[eﬁCTByIOHICﬁ Ha TCJI0, HOpr)KéHHOe B XXUJAKOCTb MUJIM ras:




Fam =PEV

YcnoBue miaBanus tena. IlnaBanue CYZAOB U BO3AYXOIIJIAaBAHUC

1.24

Mexannyeckue KojeOaHUs. AMIUIMTYAQ, MEPUOJ W YacToTa KOJICOaHUM.
dopmyrna, CBSI3bIBAIOIAs YACTOTY U EPUOJ KOTeOaHUIA:

v L
T

1.25

MareMaTnyeckuii U NPYKUHHBIA MasTHUKW. lIpeBpamieHue s>HEpruu npu

KOJIEOATEIFHOM JIBUKCHUH

1.26

3aryxatomue Konebanus. Bernyxaennsie konedanus. Pesonanc

1.27

Mexanndeckre BOJIHEL. HpO)IOJ'IBHBIe U IMOIICPCUHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOpPOCTL paCIpOCTpaHCHUA BOJIHBI:

Ah=v-T

1.28

3Byk. I'poMkocTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOI BOJIHBI Ha TPaHUIIE

nByx cpeln. UHdpa3Byk U yapTpa3ByK

1.29

Ipakmuyeckue pabomol

N3mepenne cpeaHeil IIOTHOCTH BEIIECTBA; APXUMEIOBOM CUIIbI; KECTKOCTH
MPY)XUHBL, KOAGOUITMEHTA TPEHUSI CKOJBKEHUS; PAa0OThI CHUJIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEAHEH CKOPOCTHU JIBHKEHUSI OpycKa MO HAKIOHHOW MIIOCKOCTH;
YCKOpEHUs] OpyCKa IMpU JBIIKCHUHM 1O HAKIOHHOW TUIOCKOCTH; YaCTOTHI U
nmeproaa KojeOaHW MaTEeMaTHYeCKOro MAasTHUKA; YacTOThl W TEpHOA
KOJICOAHUH TPYKUHHOI'O MAasTHUKA; MOMEHTAa CHJIbI, JICHCTBYIOIIETO Ha
peryar; paboThl CUJIBI YOPYrOCTH MPU MOABEME Tpy3a C TOMOIIBIO
HEMOJBMKHOTO OJIOKa; pabOThl CHJIBI YIPYrOCTH TPU TOABEME Tpy3a C
TTOMOIIIBIO TIOJIBFXKHOT'O OJT0Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEOBOW CHIIBI OT 00BbEMa MOrpyXEHHON
YacTU Tela W OT IUIOTHOCTU JKUIKOCTH; HE3aBHCHUMOCTH BBITAKUBAIOIIECH
CWJIBI OT MAacChl T€Ja; CHUJIbI TPEHUSI CKONBXKEHHUS OT CHIJIBI HOPMAJILHOTO
JABJICHUS W OT POJAA IOBEPXHOCTH, CHJIBI YIPYTOCTH, BO3HHUKAIOIICH B
MPY)XUHE, OT CTeNneHu AedopMariii MpYXKUHBI, YCKOPEHUsl Opycka OT yria
HaKJIOHA HaIpaBJSIONICH; Tepuoaa (YacToThl) KoNeOaHWM HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; Mepuoja KoieOaHUi MPYXKHHHOIO MasTHHUKA OT
Macchl Tpy3a H JKECTKOCTH TIPYKHHBI; HWCCIICIOBAaHUE HE3aBUCUMOCTH

nepuoAa KojebaHWM HUTSHOIO MasTHMKa OT Macchl rpysa. I[IpoBepka




YCJIOBUS PABHOBCCHA pbldara

Qusuueckue sA6n1eHUs 6 npupode. TPUMEPBl IBUKEHUS C Ppa3IMYHBIMU
CKOPOCTSMH B JXUBOM W HEKHBOW IPUPOJE, IEUCTBUE CHIIBI TPEHUS B

opupoac W TEXHUKE, MPUIIMBBI W OTJIMBBI, ABHXXCHHC IIIIAHCT ConHeunon

1.30 CHCTEMBl, PEaKTHBHOE J[IBUXEHHE >KHUBBIX OPraHU3MOB, pblUuaru B Teje
YeJI0BEKa, BIMSHUE aTMOC(HEPHOro JaBJICHUS Ha )KUBOM OpraHusM, IjiaBaHue
pBIO, BOCHPHITHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIYHAMH, 3XO0
Texnuueckue ycmpoticmea: CIHIOMETP, NATYNKU TTOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, AMHAMOMETP, MOIIUIHUKH, PAKETHl, pbluar, MOIBMKHBIA W

131 HEMOJBMKHBIA OJIOKM, HAKIIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

' cooOI1arolecs Cocybl, yCTPOWCTBO BOAOIPOBO/IA, THAPABINYECKUN TTPecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, IXOJIOT,
WCTIOJIb30BaHME YIIbTPa3ByKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TIOTOXEHUS MOJNEKYISIPHO-KMHETUUECKON TEOpUH CTPOCHUS

21 BemiecTBa. Mojenu TBEPAOro, JMKUAKOTO M Ta3000pa3HOro COCTOSHUMA
BemiecTBa. Kpucrammmieckue u aMmopHbIe Tena

95 JlBmxkeHue dacTull BemecTBa. CBsi3b CKOPOCTU JIBUXKEHHS YacTULl C

' Temreparypoil. bpoyHoBckoe nBmxenue, muddysus

2.3 CMaunBaHUE U KaMWUISIPHBIC SIBICHUS

24 TerutoBoe pacmpeHue u cxaTue

2.5 TeroBoe paBHOBECHE

26 Buyrpennss sueprus. PaGora u Teruionepesnaya Kak cnocoObl M3MEHEHMS

' BHYTPEHHEHN YHEPrun

2.7 Bunel Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKITUS, H3ITyUCHUE
HarpeBanne wu oxmaxnaenue Ten. KonuMuecTBO TeIUIOTHL. Y IeNbHas
TEIUIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHUS SHEPruH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO
29 Oananca:

Q+0, +..=0




2.10

Ucnapenue u xonaeHcauus. M3meHeHre BHYTPEHHEN SHEPrUU B IPOLECCE
WCHapeHuss W KOHAEHcauuu. KuneHuwe KUIKOCTH. YIelbHas TerioTa

napoo6pazoBanus: L = Q/m

2.11

BuiasxxHocTs BO3yXa

2.12

[InaBnenne u xpucraummsanus. V3MeHeHHWEe BHYTpEHHEH »HHEpruu IpU

IIABJICHHUHW U KPpUCTAJIU3AllH. yI{eJ’ILHaH TCIIJIOTA ITJIaBJICHUA:

0

m

2.13

BuyTpeHHss »Heprusi cropaHusi TOIUIMBA. YJAelIbHAas TEIUIOTa CrOpaHUs

toruBa: g = Q/m

2.14

[Tpunnumne! padotsl TemnoBbix apurareneid. KIIJ[ TermoBoro npurarens

2.15

IIpakxmuueckue pabomoi

WN3mepenne  ynenbHOW — TEMJIOEMKOCTM  METAUNIMYECKOTO  IMJIMHIIPA;
KOJIMYECTBA TEIUIOTHI, IOJYyYEHHOrO BOJOW KOMHATHOM TeMIepaTyphl
(UKCUPOBAaHHOM Macchl, B KOTOPYHO ONYIIEH HAarpeTblii MHIWHID;
KOJINYECTBA TEIUIOTHI, OTJAAHHOTO HAarpeThiM ILWJIMHIPOM, MOCE OMYCKAHUS
€ro B BOJly KOMHATHOM TeMIlepaTypbl; OTHOCUTEIBHON BIaKHOCTH BO3]1yXa;
yIeIbHOM  TEMJIOTHl  IUIaBleHUs JbpAa. lccienoBaHue  H3MEHEHHUS
TEeMIEepaTyphbl BOJABI NP PA3IUYHBIX YCIOBUSX; SIBJCHHS TEIMIOOOMEHA TpH

CMEIIMBAaHNUU XOJIOJAHON U TrOpsiYel BOJBI; IIPOLIECCa UCIIAPEHUs

2.16

Qusuueckue A6leHUs 8 nNpupooe: TIOBEPXHOCTHOE HATSDKEHHE U
KalmUWJUIIPHBIC SBJICHUA B IMPUPOAC, KPUCTAJIBI B MPHUPOAC, HIITYUCHHUC
Conama, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bI, 00pa3oBaHUE POCHI,

TymaHa, WHesl, CHeTa

2.17

Texnuueckue  ycmpoticmeéa:  KalWUISIPbl, TNPUMEPbl  HCIOIb30BAHUS
KPUCTAJIJIOB, >KUIKOCTHBI TEpMOMETp, HaTuuWK TeMIlepaTypbl, TEpPMOC,
CHUCTeMa OTOILUICHUS TOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,

JBUTaTEJIb BHYTPEHHErO CrOpaHUs

OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1

DOnexTpusanus Teia. /[Ba Buga s3JeKTpUUECKUX 3aps10B




3.2

BzanmoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUIECKOro 3apsaa
34 Dnektpuueckoe mone. Hampspk€HHOCTH snekTpuueckoro momns. [lpunnmm
CYIEPIIO3UIINH JICKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snekTpuveckux 3apsmoB. JleficTBHE 3IIEKTPUYECKOrO TONS Ha
aneKTpudeckue 3apsaabl. [[pOBOIHUKY U TUAIEKTPUKH
[TocTosiHHBIN 3JIEKTpUYECKU TOK. JlelcTBUs 3iekTpuyueckoro Toka. Cuia
Toka. Hampsiokenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COMPOTHBIICHUE. Y IETHHOE JIEKTPUIECKOE COMPOTHUBIICHUE:!
3.7 R =pl/S
38 3akon Oma st yuactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [MapannensHoe coeMHEHUE TPOBOJHUKOB PABHOI'O COMPOTHBIICHUS:
U=U,:I=[+1; Rzi.
2 2 5
CMenaHHbIE COCMHECHHSI IIPOBOTHUKOB
Pabora u momHOCTE 25ekTprdeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenua:
3.11 2
- Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe MOJe MPSMOTO MPOBOJAHHUKA C TOKOM. JIMHUH
MarHUTHON WHIYKIIUU
313 MarHuTHOe TOJI€ IMOCTOSHHOIO MarHurta. B3auMojeicTBHE IMOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM




3.15

Omnebrtel @apanes. SABneHue 351eKTpoOMarHuTHON HHAYKIMU. [IpaBuno Jlenna

IIpaxmuueckue pabomoi

W3mepenne 3IEKTPUYECKOrO  CONPOTHBIICHUS  PE3UCTOPA; MOILHOCTH
ANEKTPUYECKOr0 TOKa; pa0OThI 3JIEKTPHUUECKOr0 TOKA.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOLIETO B IPOBOJHUKE

(pe3ucTopel, JamMIoudka), OT HaNpsDKEHHs Ha KOHIIAX IPOBOJHUKA,

3.16 3aBHCUMOCTH CONPOTHUBJICHUS OT JUIMHBI TPOBOJHHKA, IUIOMIAAH €ro
MIONIEPEYHOI 0 CEYEHUSI U YAETbHOI'O COPOTUBIICHHUSL.
IIpoBepka  mpaBmia  JuIs  DJIEKTPUYECKOrO  HANpPSDKEHHs — TpU
MIOCJIEIOBATEIbHOM ~ COCIMHEHUHM MPOBOJHHMKOB; IpaBWia JUISL  CHJIBI
AJNIEKTPUYECKOT0 TOKA TMPH TapajuIeIbHOM COCJMHEHWH IPOBOJAHUKOB
(pe3uCTOPBI U TAMITOYKA)
DQusuueckue s61eHUs 8 npupode: SICKTPUYECKUE SIBICHHS B arMmocdepe,

3.17 9JIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MarHuTHoe Toje 3emiu, Jpend
MIOJIFOCOB, POJIb MATHUTHOT'O MOJIS /1711 )KU3HU Ha 3eMJie, NOJISPHOE CHsIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETp, PEOCTaT,
CUETUMK DJIEKTPUUYECKOW HHEPIUHU, DICKTPOOCBETUTENbHbIE MHPUOOPHI,

3.18 HarpeBaTelbHbIE AJIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
MPEJOXPAHUTEIH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb MOCTOSHHOIO TOKa,
TeHepaTop IMOCTOSTHHOTO TOKa

3.19 DnexkTpoMarHuTHbIE BONHBI. [1Ikana 31eKTpoMarHuTHBIX BOJIH

3.20 JIydeBas mojens cera. [IpsmonnHeliHOe pacpocTpaHeHUe CBeTa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenomienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23 Jlucniepcust cBera

3.4 Jlunza. Xox nyueii B tun3e. DokycHoe paccrosiuue muH3bl. OnTHyeckas cuia

' mun3er: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npudopsI
Ipakmuyeckue pabomol
W3mepenune onTH4ecKoi CHIIbI COOMpAroIIel TMH3bL;, (POKYCHOTO PACCTOSHUSA

396 coOuparomieid JUH3BI (IO CBOKMCTBY paBEHCTBA pPa3MEPOB IMpeaMeTa |

M300paKeHHM s, KOT/1a TIPEJIMET PACIIOOKEH B IBOMHOM (POKyce), moKa3aTest
MIPEIOMIICHUS CTEKIIA.

HccnenoBanne cBOicTBa M300paKEeHUs, MOJIYYEHHOTO C  TOMOIIBIO




coOuparole JUH3bI; U3MEHEHUS! (DOKYCHOT'O PACCTOSHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa NPEJIOMIICHHS CBETOBOIO JIyda OT YIJIa MaJeHus Ha
I'PaHULE «BO3YX — CTEKIO»

3.97 Qusuueckue senenus 6 npupoode: 3atmMeHus ConHua u JlyHel, 1Bera Ten,
' ONITHYECKHE ABIEHMS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOIN, QoToammapar, ONTUYECKUE

' CBETOBOBI
4 KBAHTOBBGIE ABJIEHUA
i1 PamnoaktuBHOCTh. Anb(a-, Oera-, ramMma-usznyudeHus. Peaknuu anbda-u
' Oera-pacrana
42 OmnsiTel Pesepdopaa mo paccesHuto anbga-uactuu. IlnanerapHas monenb
' aToma
4.3 CocraB aromHoro sapa. M3oromnst
4.4 [Tepuon momypacnaga aTOMHBIX siIep
4.5 SAnepHble peakuyy. 3aKOHBI COXPaHEHUS 3apsiI0BOr0 U MaCCOBOIO YUCE
Qusuueckue sA61eHUs 6 npupooe. ECTECTBEHHbIM paJnOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PAaJUOAKTUBHOE H3JIyY€HUE IPUPOAHBIX MUHEPAJIOB,
JeMCTBHE painOaKTUBHBIX U3y4EHHUI Ha OpraHu3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CHEKTPOCKON, WHAMBUAYAIBHBIM JO3UMETD,
' KaMmepa Bunbcona, siiepHast sHepreTuka

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» @usmka: 7-W Kjacc: 0a30BBIM  ypOBEHb: YYEOHHK;, 3-¢ H3JaHHE,
nepepadotanHoe [lepeimkun .M., UBanoB A.M. AkmuonepHoe OOIIECTBO
«3natenbcTBO «IIpocBenieHuey, 2023
 dusuka: 8- kmacc: 0a30BBI  ypOBEHb: YYEOHUK; 5S5-€ H3JaHHE,
crepeotuniHoe Ileppimkna U.M., MBanoB A.Ml. AkuumoHepHO€ 0OOLIECTBO
«3natenbcTBO «IIpocBenieHuey, 2025
 Owusmka: 9-if kmacc: 0a30BBId  YpOBEHb: YYEOHHK; 5-€ U3JAaHUE,
crepeotunHoe Ileppimikun W.M., T'yrauk E.M., HBanoB A.W. u np.
Axnmonepnoe o6miectBo «M3narensctBo «IIpocsemienuey, 2025

METOJINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metonndaeckue mocoous u pekomenaanuu. — URL: https://edsoo.ru/mr-fizika/



* YyeOHO-METOAMYECKOE O00eCeuYeHne IMPOILIECCOB MPENOJIaBAHUs XHUMUU,
Owonorny, (U3NKKH HA YPOBHSIX OCHOBHOTO OOIIEr0 W CpPEIHEro O0OImero
o0pa30BaHUs C BKJIIOYEHUEM JIOMOJHUTEIHHOTO WH)XEHEPHOIO0 KOMITOHEHTA:
meroandeckue pekomeHmanuu / H.A. 3arpanuunas, JI.A. Ilapmryruna, A.A.
Axyra, A.C. Toponenckas, O.H. JloreunoBa. M.®I'BHY «UHCTUTYT
CoJIep)KaHMs U METOA0B o0ydeHus», 2024. — 73 c.

* KonrtekcTHpie 3amaud. 3agaHus K ydyeOHOMY Kypcy «®Dusuka»: ydeOHOe
nocobue / A.A. Sxyra, JL.LU. AcanoBa; mox pen. JILA. Ilapmryturort — M.:
OI'BHY «MHCcTUTYT conepkaHusa U METOJIOB 00yueHus», 2024. — 61 c.

* Meroauueckuii kedc. DnexTpoMarHuTHas WHAyKnus. (Pusmka. 8 kimacc) /
T.B. Caymikuna, A.A. Sfxyra; nmon pen. JI.WU. AcanoBoil. — M.: ®I'BHY
«MHCTHTYT conmepkaHusl U METOIOB oOydeHus», 2024. — 15 c.

* Metoauueckuii kelc. Pemienue 3amad mo Teme «BiaxHocTe» (Dusmka.
10-11 xnaccsr) / E.JO. dy6posuna, K.M. IllutukoBa, A.A. Skyrta; nox pen.
JLU. AcanoBoit. — M.: ®I'BHY «MHCcTUTYT coniepxanusi 1 METOI0B OOYUCHUS»,
2024. - 16 ¢. 12

* Meroanueckuii keiic. ['mapocratuueckoe napnenue (Pusuka. 7 knace) / T.B.
CaymkuHa, A.A. Skyrta; noa pen. JI.LU. AcanoBoii. — M.: ®I'bHY «MHcTUTYT
coliep kaHusl ¥ METOJIOB oOy4denus», 2024. — 12 c.

* Meroauueckuii keiic. Bwramcienue kodpdUIMEHTa IMOJE3HOTO JEeHCTBUS
nukindeckoro npornecca (dGusuka. 10-11 kmacesr) / ALA. Sxyta; nox pea. JI.U.
AcanoBoil. — M.: ®I'BHY «MHCTUTYT coaepk’aHUs U METOJIOB OOYyYEHUS»,
2024. - 12 c.

* baHk 3agaHui IS TEKYIEro OIEHUBAaHUS M0 yueOHOMY npeaMety « Du3uka.
OcHoBHOe o0Omiee oOpazoBanue / A.A. Sxyra, E.JI. Kouepruna,
H.A3arpannunasi; nox pen. JLLA. Ilapmyrunoit M: ®I'BHY «UuctuTyT
cojiepKaHus U METOA0B oOydeHus», 2024. — 107 c.

* [IpakTuueckue (JiabopaTopHbie) paOOThl TT0 yueOHOMY npeaMeTy «Duszukay.
OcHoBHOe o0mee oOpazoBanue. CpemHee obmiee oOpa3oBaHHe Yy4ueOHOE
nocobue / F0.B. CrapokypoB, A.A. fAxyra, H.I')Kmanosa, mox pexn. JI.A.
[apmrytunoit. — M.: ®I'BHY «MHCTUTYT conepkaHusi U METOIOB 00yUYEHUS»,
2024. - 28 c.

* CucreMa ONIEHKM JOCTWKEHHI IUIAHUPYEMbBIX MPEAMETHBIX PE3YIbTaTOB
ocBoeHMsl ydeOHoro mpeamera «Dusuka». CpeaHee obuiee o00pa3oBaHHe
Metogudeckue pexomenmauuu /  A.A.  Sxyra, T.JI. Kopneera, H.A.
3arpannynas: ®I'BHY «MHCTUTYT copepkaHus 1 METO0B oOydeHus», 2024, —
113 c.

* Peanuzaiuss npoguiabHOrO OOY4YEHUS TEXHOJIOTUYECKOW (MH)KEHEPHOM)
HaIPaBJICHHOCTH HAa YPOBHE CPEAHETO OOIIero 0Opa3oBaHus: METOIMIECKIE
pekomenaaruu / T.}O. Jlomakuna, H.B. Bacunpuenko, A.1O. [lentun [u ap.];
non pena. T.FO. Jlomakunoi. — M: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUA
oOpazoBanus», 2024. — 55 c.



* Meroaudeckue MHTEPAKTUBHBIE KEHCHI MO ydyeOHOMY mpeametry «Duszukay.
10-11 kmaccel. Yriryonenusrit ypoBeHb. (10 Tem) ¢ [lepedenp pekoMeHIyeMOTO
00OpyZIOBaHMS JJIsi IMIKOJBHBIX KaOWHETOB JOMOJHUTEILHOTO O0pa3oBaHUsA
uHkeHepHou HampasieHHoctd / A.Jl. bakyn, A.A. Skyra, JI.A. [lapmytuna;
non pexa. JLA. Ilapmyrunoit. MOI'BHY «MHCTUTYT cTpaterum pa3BUTHS
obpazoBanus», 2024. — 40 c. 13

* Metoauyeckue peKOMEHJAIMU IO MCIOJIb30BAHUIO CIEIHAIU3UPOBAHHOIO
000py/IOBaHMS Ha 3aHATHUSIX B MHXKEHEPHBIX Kjlaccax: mocodue s yduTens /
IL.H. Ps6oB, A.A. Sxyra u np. nox pexa. JLA. Iapmyrunoit. — M. ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTus oOpazoBanus», 2024. — 61 c.

* CucreMa OIEHKHM JOCTWIKCHHMH IUIAHUPYEMBIX MPEJAMETHBIX PE3yIbTaTOB
OCBOCHHs y4deOHOro mpenMera «DU3HMKa»: METOIWYECKHE PEKOMEHIAIHUHA /
M.IO. [Jdemupora, A.FO. Ilentnn. — M. ®I'BHY «UHCcTUTYT CTpaTeruun
pa3BuTUsa o0pa3zoBanus», 2023. — 99 c.

* JlocTixkeHUE METaNpeIMETHBIX PE3yJIbTATOB B paMKax M3y4YEHHUs] MPEIMETOB
€CTECTBEHHO-Hay4qHOT0 OJ0Ka (OCHOBHOE 00IIee 00pa3oBaHue): METOINIECKUE
pekomenaaruu / H.A. 3arpannunas, JI.A. Ilapmytuna, A.1O. [lentun, A.B.
TepemoB. — M: ®I'BHY «UHcTUTYyT cTpaTeruu pa3BuTusi oopazoBanus», 2023.
— 136 c. Paznmen Meroauueckue matepuainbl /| MeTtoandeckue BUACOYPOKU (B
tom uncie mo ¢usmke). — URL: https://edsoo.ru/metodicheskie_videouroki/
Paznen  Meroaudeckue  HMHTEPAKTUBHBIE  KEWCHI:  CJIOKHBIE  BOIPOCHI
mpenojiaBanusi y4eOHbIX TpeaMeToB (B ToM uuciae mo ¢usuke). — URL:
https://edsoo.ru/metodicheskie kejsy/ Hanpuwmep: DneKkTpoMarHuTHas
uHayKnus (8 kiacc); Mertoauueckue OCOOCHHOCTH W3YUYEHHS TeMbl «3aKOH
npejaomiieHus cBeta» (9 kiacc), Meroauueckue OCOOEHHOCTU U3YyUYCHHS
paznena «KuHematuka» ¢ WCHOAB30BaHHEM 1H(poBor nadopatopun (10
kiacc); Temmnepatypa u ee uzmepenue. AdconmoTHas Temneparypa (10 kmacc).
Paznen Meroanueckue cemunapsl / @usnka. — URL: https://edsoo.ru/metodiche
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU

HUHTEPHET

Knacc

7 bu6mmoreka I{OK https://m.edsoo.ru/7f416194
8 bub6mmoreka I{OK https://m.edsoo.ru/7f4181ce
9 bu6mmoreka I{OK https://m.edsoo.ru/7f41a4a6
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