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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMMa mo ¢u3Mke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsl COCTaBjieHAa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammbl, mpencraBieHHbix B OI'OC 000, a Takke ¢ y4éToMm
(dbenepanpHON pabodeil mporpamMmbl BocmuTaHUs W KOHIENIMM TpPErnojaBaHus y4eOHOTO
npenMera «PU3nKay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OPMHpPOBAHHUE
€CTEeCTBEHHOHAYYHOW T'PaMOTHOCTH OOYy4aloOUIMXCSd W OpraHu3aluio HM3y4eHHs (QHU3MKH Ha
NesITEeTIbHOCTHOM OcHOBe. B mporpamMMe mo (u3MKe y4YUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOIO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MEeTampeIMeTHbIM  pe3yibTaTaM  OOydYeHHus, a  TakkKe  MEXKIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHusl.
[IporpamMma no ¢u3uke ycraHaBIMBAaeT pacHpelesieHne y4eOHOro maTepuana o rojiam
o0yuyeHus (mo KJjaccam), MpelJiaraeT MPUMEPHYIO IOCIIE0BAaTEIILHOCTE HU3YyYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS IMPEJAMETHOTO COJEpKaHUS U Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00YUYarOIINXCA.
IIporpamma o ¢usnke pazpaboTaHa C 1EIbI0 OKa3aHUS METOAMUECKONW MOMOIIU YUUTEIIO
B CO3JIaHUH paboueii mporpaMMbl IO y4eOHOMY IIPEIMETY.
@dusuka ABISETCS CUCTEMOOOPA3YIOUINM ISl €CTECTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB,
MOCKOJIBKY (pU3MUYEeCKUe 3aKOHBI JIE)KAaT B OCHOBE IPOILIECCOB U SIBJICHHUN, N3y4aeMbIX XUMHUEH,
Ouosorueii, actpoHoMHeH U Qu3ndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEeAOoCTaBisieT HauOolee siCHble 0Opas3ibl MPUMEHEHHS HAay4HOTO METOoJa
MO3HAHUSA, TO €CTh CIIOCO0a MOyYeHUsI JOCTOBEPHBIX 3HAHUH O MHpe.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iiero oOpa3zoBaHUs
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHOHAYYHOH TpaMOTHOCTM W HMHTEpeca K Hayke Yy
o0OyJaronmxcs.
WN3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINONaraeT OBJaJCHUE CIETYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTB:!
® Hay4HO OOBICHSTH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPHPETUPOBATh [aHHBIE M MCIIOJIB30BaThb HAy4yHBIE JI0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu uzyueHuss (GU3NKKM HAa ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHMs OIpe/eeHbl B
Konnenuun npenogaBanus yueoHoro npeamera «®usnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit ®enepanuu, peaqu3ylOIIUX OCHOBHBIE 00111€00pa30BaTENbHbIE MPOTrPaMMBb,
yTBepKIEHHOU pemienneM Komnerun MunuctepcTBa npocsenieHuss Poccuiickoit @enepanmu
(npotokoin ot 3 nexadbpsa 2019 r. Ne [IK4BH).
Henu uzyyenus ¢pusuku:
e [puoOOpeTeHHWEe HWHTEpeca W CTPEMIICHUS OOyJaroImuxcs K HAyYHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEACTABICHUH O HAydYHOM MeETOJe TO3HaHUs U (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopmMupoBaHHE HAYYHOIO MHUPOBO33pPEHUS KaK pe3yjbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUA O POIH (UIUKU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JesTENbHOCTH, CBA3aHHOM ¢ (PU3UKOIH, NOATOTOBKA K JalbHENWIIEMY 00YYEHHIO B 3TOM
HaIpPaBJICHUU.

JlocTikeHre STHX IeNieil mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOIIETro

oOpa3zoBaHust 00eCIIeUYnBaETCS PEIICHUEM CIISAYIONNX 3a/4a4.

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e [pUOOpETeHHWE YMEHHH ONMUCHIBAaTh W  OOBACHATH (PU3UYECKUE SBICHHUSA C
WCTIOJIB30BaHUEM ITOJTyYCHHBIX 3HAHHIA;

® OCBOCHME METOJIOB PEIICHUS NPOCTEMIINX PpacuETHBIX 3aJad C MCIIOJIb30BAHUEM
GU3NIECKUX MOJIETICH, TBOPUYECKUX U MPAKTHKOOPUCHTHPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JAOCTHKEHMAX (HU3UKH, aHAIW3 U KPUTHYECKOE
OlICHUBaHHE MHPOPMALINH;

® 3HAaKOMCTBO co chepamu npodhecCHOHANBHON 1eATEIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.

Ha wu3ydyenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS

otrBoauTcs 238 yacoB: B 7 kiiacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 "acoB (2 4aca B
HEJIETIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[penaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHJATENbHBIN XapaKTep, YUUTENb JelTaeT BHIOOP MPOBEICHHS JIAOOPATOPHBIX PaboOT H
OTIBITOB € YYETOM UHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4atOLMXCsl, CIIUCKA YKCTIEPUMEHTAIBHBIX
3aJ]aHuil, Ipe/IyIaraeéMbIX B paMKaX OCHOBHOT'O F'OCYJapCTBEHHOI'0 SK3aMeHa M0 (H3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®Pusnka u eé pojib B NO3HAHNH OKPY’KAIOIIEro MUpa.

®usnka — Hayka o npupoze. SABneHus npuponasl. PU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@®usnueckue BenuuuHbl. M3Mmepenue ¢usznueckux BenuuuH. Dusnueckue MnpuOOpHI.
[TorpemrHoCcTh U3MEpeHuidt. MexnyHapoHas cucTemMa eUHUIIL.

Kak ¢usuka m apyrue ecTeCTBEHHblE HAayKH HM3y4aroT mpupony. EcTecTBeHHOHay4YHBIN
METOJl TMO3HaHUS: HaOJII0JEHHE, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBU)KEHUE THIIOTES,
SKCHEPUMEHT IO IPOBEpKE THUIOTe3, OObsACHeHHe HalOmomaemoro spieHus. OmnucaHue
(U3NYECKHX SIBICHUI ¢ TOMOIIBIO MOJIETEH.

emoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SBJICHMUS.

2. ®wuzmveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHH aHAJIOrOBBIM M IHU(POBHIM

npudopom.

Jlabopamopnuie pabomul u onvimel.

OnpenesneHue LeHbl JeNeHNs HIKalIbl K3MEPUTEIBHOTO MPHOOpa.
N3mepenue pacCTosTHUM.

N3mepenune 06bEMa JKUAKOCTH U TBEPIOTO TETA.

Onpenenenue pasMepoB MAIBIX TEJ.

o wbdE

N3mepenue Ttemmeparypbl MpH MOMOIIM JKUAKOCTHOTO TEpMOMETpa W JaT4uKa
TEMIIepaTypHhI.
6. TIpoBeneHne WCCIIEIOBAaHUS TIO0 TPOBEPKE THIOTE3bI: JATBHOCTh TOJETA IIAPHKA,
MYIIEHHOT'O TOPU30HTANILHO, TEM OO0JIbIle, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznean 2. [lepBoHayajibHbIe CBeIeHUS 0 CTPOCHHUH BelIeCTBA.

CrtpoeHue BelecTBa: aTOMbI W MOJIEKYJbI, HUX pa3Mmepbl. ONBITHL, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JlBxenue yactuil BemecTBa. CBs3b CKOPOCTH [IBIDKCHHMSI YAaCTHI[ C TEMIIEpaTypoOM.
BpoynoBckoe nBwxkenue, nuddysus. BiaumozeiicTBHe YacTHIl BENIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH W  TBEPABIX
(kpucTamnuyeckux) Tel. B3auMocBs3p MeXAy CBONMCTBAMHU BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX ATOMHOMOJEKYJISIPHBIM CcTpoeHUeM. OCOOEHHOCTHU arperaTHbIX COCTOSTHUMN
BOJIBL.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKCHHS.

2. HaGmogenue nuddysun.

3. HalGmroneHue siBICHUM, OOBSICHSIIONIMXCSA MPUTSHKCHUEM WA OTTAJIKUBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnuie pabomul u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCTONb30BaHuEM (poTorpaduii).

2. OmbITH IO HAOTIOACHHIO TEIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmnbIThl O 0OHAPYKEHUIO ACHCTBHSI CUII MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auUMOAeiiCTBHE TeJl.



Mexanuyeckoe ABuWkKeHUE. PaBHOMepHOe U HepaBHOMEpHOe JBUKeHHE. (CKOpOCTb.
CpenHsist cCKopocTb IIPY HEPAaBHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMEHU JBUKECHHUSL.

SBnenne wHepuMH. 3aKOH WHEpUHUH. B3auMonencTBUE TEN KaK MPUYMHA H3MEHEHUS
CKOPOCTH JBWXKEHHMS Teln. Macca kak Mepa MHepTHOCTH Tena. IImotHocTs BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEIIECTBA.

Cwia Kak XapakTepHUCTHKa B3auMojencTBHa Ten. Cuia ymnpyroctd W 3akoH ['yka.
W3Mmepenue cunbl ¢ MOMOIIBIO JMHAMOMETpa. SIBleHuE TAroTreHuss u cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CiokeHue cuil, HalpaBiICHHBIX IO
oaHOM npsimoi. PaBHoaeicTByromas cui. Cuna TpeHusi. TpeHrue CKONbKEHUS U TPEHUE MOKOSI.
TpeHune B npupoJie U TEXHUKE.

Jemoncmpayuu.

HabmroieHne MexaHU4ecKoro JIBHKEHHS Tena.

N3mepenune ckopocTy MPSIMOIMHENHOTO JBH)KEHUS.

Hab6untoienue siBeHUs] HHEPIUH.

HaGntoneHne u3MeHeHus: CKOPOCTH MPH B3aUMOIEHCTBUH Tell.

CpaBHeHue mMacc 110 B3aUMOJIEHCTBUIO TEJ.

Ciio’)keHue Cuil, HalpaBJICHHBIX IO OJHOM MPSAMOIA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO JABI)KEHHUS (IIapuKa B >KUJIKOCTH, MOJEIH
IIEKTPUYECKOTO aBTOMOOUJIS U TaK Jjajiee).

2. Ompenenenue CpeAHEN CKOPOCTU CKOJNBXKEHUs OpycKa WIM LIapuKa MO0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeMA.

4. OnbITh, AEMOHCTPHPYIOIINE 3aBHCHUMOCTh PACTSKEHHs (IedopMaIui) MPYNKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tena U

ook wbhE

XapakTepa CONPHUKACAIOUINXCS TOBEPXHOCTEH.

Pasnen 4. laBieHue TBEPABIX TeJl, KUAKOCTENH U Ira3oB.

Hasnenue. CriocoObl yMEHbLICHNS U YBEIMUYeHUS JaBiieHus. [laBienue ra3a. 3aBUCUMOCTh
JaBJieHus ra3a oT o0béMa, Temneparypsl. Ilepenaua naBnenus TBEPAbIMU TeIaMU, KHUJIKOCTIMU
n razamu. 3akoH Ilackansa. [IHeBMaTMyeckre MamMHbBI. 3aBUCUMOCTb JABJICHUS KUIAKOCTH OT
rnyounsl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocynabl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUyuHBI CyIIeCTBOBaHUS BO3AYIIHOU
obomoukn 3emmm. Onbit Toppuyemnu. M3mepenne aTMocPEpHOro MaBiIeHUS. 3aBUCHMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(EpHOTro AaBICHHUS.

JlelicTBHE )KUIKOCTU U ra3a Ha MOrPYKEHHOE B HUX TeJi0. BeITankuBaromas (apxumMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEpaTyphl.

[lepenaua naBiieHHs )KUIKOCTBIO U Ta30M.
Coob1maroniuecs: CoCybl.

I'mppasnnueckuil npecc.

[IposiBnenue nelicTBrs aTMOCPEPHOTO 1aBICHHUS.

ok wbdPE



3aBUCHMOCTh BBITAJIKUBAIOUICH CHJIBI OT 00BEMa TOrPYKEHHOM dYacTh Tena M
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONICH CUJIbI BECY BHITCCHEHHOM HKUJIKOCTH.

VYcnoBue 1miaBaHMs TeJl: IUIABAHUE WIIM TOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHHUS IIJIOTHOCTEH Teaa U KUIKOCTH.

Jlabopamopusie padbomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMA MOTPYKEHHOHN B KUIKOCTh
JacTH Teja.

OnpeneieHUEe BBITAIIKUBAIOLIECH CWIbI, JICHUCTBYIOIIEH HA TEJO, MOrPYyKEHHOE B
JKUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CWIbL, JEUCTBYIOIIEH HAa TEJIO B
JKMJKOCTH, OT MaccChl TeJia.

OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEéMa MOrpyKEHHOM B KUIKOCTh YaCTH TeJla M OT TJIOTHOCTH
JKUIKOCTH.

KoncTpynpoBanue apeomMerpa WM KOHCTPYUPOBAHHME JIOJKM W ONpEAEIeHUE €€
TPY30MOABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrusi.
Mexannueckas paboTta. MOLIHOCTb.
[IpocThie MeXaHHW3MBI: pbluar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHSs

pplyara.

IIpuMeHeHne mpaBuia paBHOBECHUS pbluara K OJOKY. «30JI0TO€ IPAaBUIIO» MEXAHUKH.

KII/I npocTbix MexaHu3MoB. [IpocTbie MeXaHHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermdeckas M mnoreHuuanbHas »Heprus. IIpespamenue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsI YHEPIUU B MEXAHUKE.

Jemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Ompenenenue paOOTHI CHUIIBI TPEHUS TNPU PABHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAJIHON MOBEPXHOCTH.
2. HccrnenoBanue ycIIOBHIA paBHOBECHS pblyara.
3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM SHEPTUH.
8 KVIACC

Pa3nen 6. TennoBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM CTPOCHMS BellecTBa. Macca
U pa3Mmepbl aroMOB U MOJEKyd. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHOKMHETHUECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOro cOCTOsIHUIM BemlecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TOJIOKEHUIN
MOJICKYJIIPHO-KUHETHUYECKOM Teopuu. CMaymBaHME€ U KaNWUIAPHBIE SIBJICHUS. TerioBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBA3b TeMmepaTypbl €O CKOPOCTBbIO TEIJIOBOIO JBUIYKEHHUS YACTHILI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEM »JHEpruu: TeIuionepenaya u
coBepieHre padoThl. Buabl Teronepeaayn: TeIIONpoOBOAHOCTb, KOHBEKIMS, U3TyYECHUE.



KonnyectBo TemnoTel. YjenbHass TEIUNIOEMKOCTh BellecTBa. TemnooOMeH U TermioBoe
paBHOBecue. YpaBHEHHE TEIJIOBOTo OanaHca. [lnaBieHune W oTBepAEBaHUE KPHCTAITMUECKUX

BCIIICCTB.

VYnenpHas Teruiota tuiaBneHus. [lapooOpa3zoBanme w koHjaeHcarus. Mcmapenwe.

Kunenune. YnenbHas Temiora mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHUIEHHS OT
aTMoc(epHOTo TaBIeHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIJIOTa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemnoBoro asurarens. Temnosbie
JIBUTATEIIN U 3aIlHATa OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMsI M IPEBPALLEHMSI SHEPTUU B TEIIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO IBUYKEHHUSI.

2. Ha6monenue nuddysun.

3. HaOmronenue siBneHn CMauyMBaHUS W KaMIJUISIPHBIX SBICHUM.

4. HaOmroaeHue TEemIoBOro paciiupeHust Tedl.

5. V3meHeHMe NaBIeHUS Ta3a Mpu H3MEHEHHH 00bEMa U HATPEBAHHUH WJTH OXJIAXKICHUU.

6. IlpaBuna usmepeHus: TeMIEpaTyphbl.

7. Bunsl Temonepeaayu.

8. OxyaxkaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUTICHHUS.

12. HabGmroieHre OCTOSTHCTBA TEMIIEPATyphl MPH TUIaBIICHUH.

13. Moienu TeIIOBbIX JBUTATEICH.

Jlabopamopusie padomot u onvimel.

1. OmnbIThl O OOHAPYKEHHUIO NEUCTBUS CUJI MOJIEKYISIPHOTO IPUTSKEHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM HITH caxapa.

3. OmnbIThl 1O HAOIOACHHIO TEIJIOBOTO PACIIUPEHNUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.

4. OnmnpeneneHue AaBICHUS BO3ayXa B OauIOHE IIMPHIIA.

5. OmnbIThl, JEMOHCTPUPYIOUIHE 3aBUCHUMOCTh JaBJICHHUS BO3AyXa OT ero o0béMma u
HarpeBaHus WIH OXJIAKICHUS.

6. IlpoBepka THIOTE3bl IJWHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TEMITepaTypHhI.

7. HabGmronenue u3MeHeHHs] BHYTPEHHEHW PHEPruM Tejia B pe3yjbTaTe Terionepeaadu u
paboOThI BHEIITHUX CHIL.

8. HccnenoBaHue SBICHUS TEIUIOOOMEHA IMPH CMEITUBAHUY XOJIOJHON M TOPSTYEH BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TpHU TEIIIOOOMEHE C
HArpeThiM METAJUTMUYECKUM IHIIMHIPOM.

10. Ompenenenue ynenpHOM TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporiecca UCIapeHusl.

12. OnpeienieHUEe OTHOCHUTEIHHON BITIAKHOCTH BO3/TyXa.

13. OmnpeneneHue yaensHOM TEIUIOTHI TUIABJICHUS JIb/IA.

Pa3nes 7. DiieKkTpu4ecKHe 1 MATHUTHBIC SIBJICHUS.

Onextpuzanus Teia. J[Ba poja sneKTpuyeckux 3apsnoB. B3aumonelicTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIbI B3aUMOJCHCTBUS 3apsKCHHBIX Tel OT BEIMYHHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEJIAMM).



OnekTpuueckoe nose. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUYECKUX NT0JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsAoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsa. CTpoeHue
atoma. [IpoBOAHMKY U AMAIIEKTPUKHU. 3aKOH COXPaHEHUS NEKTPUUECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCIIOBUS CYUIECTBOBAHUS DJIEKTpUUECKOro Toka. VcTounuku
MOCTOSTHHOTO TOKa. JIEMCTBHUS DJIEKTPHUUECKOTO TOKa (TETJIOBOE, XMMHYECKOE, MAarHHUTHOE).
DIIEKTPUUYECKUI TOK B )KUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. JnekTpudeckoe HampsikeHue. COIpoTUBIEHHE
NMPOBOJHUKA. YJIETbHOE COMPOTUBICHUE BemiecTBa. 3akoH Owma Ui ydacTKa IemH.
[locnenoBarenbHOE U NapaIEIbHOE COEAUHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3MIEKTpUUECKOro Toka. 3akoH Jlxoymns—JIeHna. DnekTpuueckue 1enu
Y OTpeOUTENH SIEKTPUUECKON 3Heprun B ObITy. KOopoTkoe 3aMbIkaHHeE.

IlocTossHHBIE MarHuTHL. B3anmMoAeMcTBHE ITOCTOSHHBIX MArHHTOB. MarumTHOE MoJe.
MaruauTHoe noJie 3eMJIM U €ro 3Ha4eHue JUIs AKU3HU Ha 3emyie. OnbIT DpcTeaa. MarHuTHoe mosie
3JIEKTPUYECKOro ToKa. [[puMeHeHne 3eKTpOMariiToB B TEXHUKE. J[elicTBHE MAarHUTHOTO TOJIA
Ha TIPOBOJJHUK C TOKOM. OJEKTPOJBHUIaTelib TMOCTOSHHOrO ToKa. Mcmosb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apanesd. SBnenwe 3neKTpoMarHuTHOM uHAyKuuMu. IlpaBuno  Jlenma.
OnexrporeHepatop. CrocoObl TONyYEHUS JJICKTPUYCCKON SHEPruu. OJNCKTPOCTAHIIMHA Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3anus Tel.
JIBa posia 37€KTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT UHTYKIIHS.
3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U JUATEKTPUKH.
MoaenvupoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO OIS,
HcToYHNKY TOCTOSHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUUECKUNA TOK B KUIKOCTH.
. ['a30BbIi1 pa3psn.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYECKOT0 HaMpsKEHUSI BOJTBTMETPOM.
. PeoctaT u Mara3uH cCOnpoTHBIEHUM.
. B3anMoelcTBre NOCTOSTHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTHU Pa3eIeHHsI MOJI0COB MArHUTA.
. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT DpcTena.
. MarnuTHoOe noJjie Toka. DJIEeKTPOMAarHmr.
. [leiicTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. DJIEKTPOJBUraTeIIb MOCTOSHHOTO TOKA.
. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHTYKLIVH.
. Onbrter Dapagest.
. 3aBUCUMOCTb HaIpPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHMS.

CoNO~LDdDE
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. DIEKTpOreHepaTop NOCTOSTHHOIO TOKA.



Jlabopamopnuie pabomul u onvimel.

OnbITHI 110 HAOTIOICHUIO SJIEKTPU3AMHU Tl HHIIYKITUECH U TPH COPUKOCHOBEHUH.

HccnenoBanue AEHCTBUS SIEKTPUIESCKOTO TIOJIS HAa MPOBOHUKHU U JUJICKTPHUKH.

COopka u mpoBepKa padOThHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

H3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS

pe3ucTopa U HalpsKEHUs] Ha PE3UCTOpeE.

7. OmbITBb, JEMOHCTPUPYIOIIUME  3aBUCUMOCTbh  3JIEKTPUYECKOTO  COMPOTUBIICHUS
MPOBOJHHUKA OT €ro JJIMHBI, IJIOLIAU ONEPEYHOr0 CEUCHHs U MaTepuara.

8. Tlpomepka mpaBuia CIIOKCHUS HANPSHDKCHWHA TIPH ITOCIICOBATCIIEHOM COCAMHCHHUN

ok wnE

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia sl CUJIBI TOKA MPU MapaJUIETLHOM COSIMHEHHH PE3HUCTOPOB.
10. Onpenenenue paboOThI MEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OnpeneneHrie MOLTHOCTH MEKTPUUECKOTO TOKA, BBIZENIAEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT HaIlpsDKEHHS
Ha HEH.
13. Onpenenenue KIIJ[ HarpeBaress.
14. VccnenoBaHre MarHUTHOTO B3aUMOZCHCTBUS MIOCTOSTHHBIX MAarHUTOB.
15. I3yueHne MarHUTHOTO TIONISi MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHUH H
pa3aeneHuu.
16. UccnenoBanue ACHCTBUS SJICKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYIIKE.
18. M3y4yenne aeiicTBUS MATHUTHOTO TTOJISI HA TPOBOTHHUK C TOKOM.
19. KonctpynpoBaHue U n3ydeHne paboThl AIEKTPOIBUTATES.
20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.
21. OmBITEI 1O WCCIEOBAHUIO SIBICHHUS AJICKTPOMArHUTHOW HWHIYKIUH: HCCIIEIOBAHUE
U3MEHEHUI 3HAYEHUS ¥ HAIpPaBJICHUS UHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanndeckue siBJICHUS.

Mexannueckoe aBmkeHune. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTH
MEXaHWYECKOr0 JIBI)KEHMs. PaBHOMepHOe mpsMoOiMHEHHOe aBMXeHue. HepaBHomepHOe
npsiMoJiuHeiHoe ABMkeHue. CpenHssi U MTHOBEHHasT CKOPOCTh Tejla INpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TpsAMOHHEeHOe ABuxkeHne. CBoOoaHoe najeHue. OnbIThl
lNanuies.

PaBHOMepHOE nBIXKEHUE MO OKpyKHOCTH. Ilepuon u yactora oOpamienus. Jluneitnas u
YIJ10Basi CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[lepBb1it 3akoH HprotoHa. Bropoii 3axkoH Herotona. Tperuit 3akoH Herotona. [IpuHimn
CYNEPIIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWia TPEHHS CKOJIBKEHUS, CUJIa TPEHUs
TIOKOSI, IPYTH€ BUJIbI TPEHHUSI.



Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHUE CBOOOIHOTO TaJICHUS.
JBwxenue taHetr Bokpyr Connma. IlepBas kocmuueckass ckopoctb. HeecomocTh u
Meperpy3KH.

PaBHOBecue mMaTepuanbHOU TOUKH. AOCOTIOTHO TBEpP0€ Teno. PaBHOBecue TBEpaOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3meHenne umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHMsI MMITYJIbCA.
PeakTuBHOE ABUKCHUE.
Mexanuueckass pabora U MOIIHOCTh. PaboTa cuil TSDKECTH, ynpyroctH, TpeHus. CBs3b

sHepruu U pabotbl. IloTeHLmanbHas SHEprus Teia, MOJHATOrO HAJ TOBEPXHOCTHIO 3EMIIM.
IloTenunanpHas sHEprus cxaTor npyxuHel. Kunetnueckas sHeprust. Teopema 0 KHHETHUECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HaOmroneHue MEXaHWYECKOTO IBKEHHUS Tella OTHOCUTENIHHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTe€H W TPACKTOPHM JIBMXKCHHS OJIHOIO M TOTO K€ TeJla OTHOCHUTEIHHO
pa3HBIX TEJl OTCUETA.

3. H3mepeHune CKOpOCTH U YyCKOPEHUS MPSMOIUHEHHOTO TBU)KEHUSI.

4. HccnenoaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JBMKEHHUSL.

5. Habmronenue ABMKEHHS TeIa MO OKPYKHOCTH.

6. HaOmonenne MexaHWYECKUX SIBICHUH, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKU.

7. 3aBUCHUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIa U ACUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Teja MpH YCKOPEHHOM JBHKECHHH.

10. Ilepenaya umMmysabca Ipy B3aUMOJICHCTBUH TEII.

11. [IpeoOpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUH TEl.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOEHCTBUM.

13. CoxpaHeHnue UMITyJIbCa P AOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKOM HEPrUH MIPU CBOOOITHOM Ma/ICHUH.

16. CoxpaHeHne MEXaHUIECKON SHEPTUH MTPH ABIKEHHUH Tella O ICHCTBUEM MPYKHHEI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpynpoBaHue Tpakra Juisi pa3roHa U JAJbHEWIIET0 PaBHOMEPHOI'O IBMKCHUS
LIapyKa UIH TEJIEKKH.

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJILKEHHUs OpycKa WM JIBUXKEHUs IIapuKa I10
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpPEeHHUs Tela IPU PAaBHOYCKOPEHHOM JBM)KEHUM II0 HAKJIOHHOH
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBM)KEHUU 0e3
HayalbHOM CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIM NP PABHOYCKOPEHHOM [JBM)KCHHU O€3 HavyaabHOU
CKOPOCTH IyTH OTHOCSTCS KakK psijJi HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccrenoBanue 3aBHCHUMOCTH CHJIBI TPEHHMS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHMUS.

7. Omnpenenenue k03P PUIHEHTA TPEHUS CKOTbKEHUS.

8. Ompenenenue KECTKOCTH MPYKUHBL.



9.

Onpez[eneHI/Ie pa6OTBI CHUJIbl TPCHHUA IpU PABHOMCPHOM [JBHKCHHUH TCJla II0
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

10. OmpentenieHue pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOIH30BAaHHEM

HCIIOABHXKHOI'O U IMMOJBUKHOI'O OJIOKOB.

11. M3yueHue 3akO0HA COXPAHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckue Kojie0aHUSI U BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOJIE€OaHWIA: MEpHO, 4acToTa,
aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamieHuwe sHeprum Ipu
KoJIe0aTeIbHOM JIBUKECHHUU.

3aryxaromue KonebaHus. BoiHyxnenHsle koneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IpoJjosibHbBIE U MONepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3ByKa. MIH(pa3Byk U yabTpa3ByK.

emoncmpayuu.

1. HaGmroneHue koneOaHuil TN MO 1eHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabGmrogenue konebaHull Tpy3a HA HUTH U HA TIPYXKHHE.

3. HaGmronenue BEIHYKIECHHBIX KOJICOaHUHN U pe30HAHCA.

4. PacnpocTpaHeHHe IPOJOIbHBIX U TIONEPEYHBIX BOJIH (Ha MOJEIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue YaCTOTHI U TIEPHOA KOJICOAHNI MaTEMAaTHUECKOTO MasiTHUKA.

2. OmpepeneHre 4acTOTHI U epHOa KOJIeOaHH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpUOJia KoleOaHUW IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.

4. HWccnenoBaHue 3aBHCHUMOCTH TepHoJa KojeOaHUW MPY>KUHHOTO MasTHHKA OT MaccChl
rpys3a.

5. IlpoBepka He3aBUCMMOCTH IepHoAa KoJeOaHWH Tpys3a, MOJBEHIEHHOIO K HHUTH, OT
MAaccChlI Tpy3a.

6. OmnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH TIEpHOJa KOJICOAHUH MPYKHHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTU MPYKUHBL.

7. W3mepeHue yCKOpeHHsI CBOOOIHOTO MaICHUSI.

Pazjnen 10. DiaeKTpOMarHuTHoe 1moJie M 3J1eKTPOMarHuTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA SJIEKTPOMArHUTHBIX
BOJH. [IIkaia anexTpoMarHuTHBIX BOJH. CIIOJIB30BaHUE AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE CBOMCTBA CBETA.

Jlabopamopusvie padomot u onvimel.

1.

I/I3yquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIIBIO MOOHILHOTO TeJ'Ie(bOHa.

Pa3znea 11. CBeToBbIe IBJIEHHS.
JlyueBast monmenb cBeta. Mcrounmku cBeta. [IpsmonuHeliHOe pacmpoCTpaHEHHE CBeTa.
3atmenust Connua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpa)KEHUs CBETA.



HpCJ'IOMJ'ICHI/IC cBeTa. 3aKOH MMPCIIOMJICHUS CBETA. ITonHoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcnonp30BaHue OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JInnza. Xox nydeit B nmu3e. Onrtuyeckas cucreMa ¢oTroamnmnapara, MHUKpOCKONa u
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenne 6enoro cBeta B ciekTp. Onbitel HptoToHa. ClioskeHUE CIIEKTPaIbHBIX 1BETOB.
Jucnepcus cera.

Hemoncmpauuu.

©CooNoOR~LDdDE

[IpssmMosinHETHOE PacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

Iony4yenue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHyeckuil CBETOBOL.

Xon ny4eil B coOMparolei JINH3e.

XoJ Ty4dei B pacCEUBAlOILEH JIMH3E.

[Nony4yeHnue n300paXkeHU C TOMOIIBIO JIMH3.

[punun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens riaza.

11. PaznoxkeHue 6enoro cBeTa B CIIEKT).

12. Tlomydenue 6enoro cBeTa Npu CIIOKEHUH CBETA Pa3HBIX [BETOB.
Jlabopamopnuie padbomul u onvimel.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTila OTPAXKEHUSI CBETOBOTO JIyda OT yIila MaeHHs.
N3yueHne xapakTepUCTHK H300paXKeHUs TIPEMETa B ITIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEIIOMIICHHS CBETOBOTO Jyda OT yIJia IMajeHHs Ha
TPaHUIIEC «BO3TyX—CTEKIO».

[Tomy4yenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenrie GOKYCHOTO PacCTOSHUS M ONTHUECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMnBITHI IO Pa3IOKEHUIO OENIOro CBETa B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB TPU HX HAOIIOJCHUH Yepe3 I[BETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBbIe AIBJIEHUS.
Omneitel Pezepdopaa u muranerapuas Mozenb aroma. Mogens atoma bopa. HMcnyckanue n

IIOTJIOIICHUEC CBCTA aTOMOM. KBanrtel. JInneiiuateie CIICKTPBHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHWe aTOMHOTO Sfpa.
Hyxnonnas monens aromHoro sapa. M3oromsl. PaanoaktuBHble mpeBpaieHus. llepuon
noJiypacmaja aTOMHBIX sIep.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO U MAaCCOBOTO YHMCEN. DHEPTHS CBS3U
aTOMHBIX siep. CBs3b maccel M SHepruu. Peakiuu cuHTe3a U jAeneHus saep. McTouHukm
sHepruu CoJiHLA U 3BE3 .

Snepnas sHepretuka. JleiicTBUs paAOaKTUBHBIX U3JTyYE€HUH Ha KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

Uk whRE

CrieKTphl U3Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp BoJiopoJa.

Hab6umonnenue tpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOIINUX U3ITYICHHIH.

Peructpanus nznydeHust NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopnuie pabomul u onvimel.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccrenoBaHue TPEKOB: M3MEPEHUE DSHEPTHMHM YACTHUIBI 110 TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. HW3mepeHue paaroakTUBHOTO (oHA.

IHoBTOpPHTEIBbHO-00001IAKO U MOYJIb.

[ToBTOpUTENHEHO-0000IIAIONMIT  MOJYIb NpeJHa3HayeH s  CUCTeMaTH3allud U
0000IIeHNsT TPEAMETHOTO COJICPKAHUSI M OTIBITA JESTEILHOCTH, IPHOOPETEHHOTO NP U3YYCHUU
BCEro Kypca (pU3MKH, a Takke AJs MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3nke A7 00y4aroLUIMXCsl, BHIOPABIINX 3TOT y4eOHBIN peaMeT.

[lpy w3ydeHWW [MAHHOTO MOXYJS PEATM3YIOTCS M CHCTEMATH3HPYIOTCS  BUJIBI
NeSATEIbHOCTH, HAa OCHOBE KOTOpBIX oOOecreuuBaeTcs JOCTHKEHME NPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTb. OCBOEHUE HAYYHBIX METO/JOB HCCIIEAOBaHMs SBJICHUH MPUPOJbl U TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSSA IOJIyYeHHbIE 3HAHMUSA,
peraTh 3a/1a4M, B TOM YHUCIIe KAYeCTBEHHBIEC U SKCIIEPHUMEHTAIIbHBIC.

[IpuHIMNHMAIBHO JAEATEILHOCTHBIM XapakTep JaHHOTO pa3jiela pean3yercs 3a CuéT Toro,
YTO 00y4arolrecs BhIMOIHAIOT 3aJaH1s, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKpY’Kalollei MpUpo/ie U MOBCEIHEBHON )KU3HU;

WCIOJIb30BaTh HAYYHBIE METO/bI MUCCICAOBAaHUA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOTYICHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbl HauOoJjiee BaXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHiA,
HampuMep, MPAKTHYECKOTO HCIIOIb30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUUM HA OCHOBE
3aKOHa MPEBPAIICHUS U COXPAHEHUS BCEX N3BECTHBIX BHIIOB YHEPTHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3nku Ha YypOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMs HAMpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMPECAMCETHBIX 06pa3OBaTeHBHBIX PE3YJILTATOB.

B pesynpraTe w3ydeHHs (QU3NKM HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs Y
oOyuatorerocs OyayT copMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yAbTaThl B YACTHU:

e 1) naTpHOTHYeCKOr0 BOCIIUTAHUS:

® - IIPOSIBJICHUE MHTEPECAa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOW (hHM3HYeCcKOn
HayKH;

® - [ICHHOCTHOE OTHOLIEHHUE K JOCTUKEHUSM POCCUICKUX YUEHBIX-(DHU3UKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJE€HHU OOLIECTBEHHO 3HAUYMMBIX M STHUYECKHX
npo0JieM, CBS3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTHKEHHUH (PU3UKH;

® - 0CO3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEIILHOCTH YUEHOTO;

e 3)3CTeTHMYECKOr0 BOCIIMTAHMS:

® - BOCIPHUSTUE DCTETUYECKUX KAueCTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOroCcTu, TOYHOCTH, JIAKOHUYIHOCTH,

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHME IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHUS MHpa,
OCHOBBI Pa3BUTUS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

® - pa3BUTHE Hay4YHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEeI0BATENIbCKON A TETbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPbI 310POBbSI M IMOIHOHAILHOI0 0J1arONMOIYYHs:

® - OCO3HaHHE IICHHOCTH 0€e30MacHOro oOpasza KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH MPaBHJI OE30MacCHOrO TOBEJCHUS HA TpPAHCIOPTE, Ha JOporax, ¢
OJICKTPUYCCKUM U TCILIOBBIM 060py11013aH1/IeM B JOMAIIHUX YCJIOBUAX;

e - chopMHupoBaHHOCTH HaBbIKa pedIeKCHUU, IPU3HAHKE CBOETO TpaBa HAa OMIUOKY M TaKOTO
’Ke MpaBa y APyroro 4ejoBeKa;

e 6) TPy10BOIO BOCIIMTAHMS:

® - AKTUBHOE y4YacCTHE B PEICHUU MPAKTHUECKHUX 3a/1ay (B paMKaxX ceMbU, 00pa3oBaTeNbHOM
OpraHu3aluu, TOopoja, Kpas) TEXHOJOTHYECKOH W  COLMAIbHOM  HaINpaBICHHOCTH,
TPEOYIOIMNUX B TOM YKCiIe U GU3UUCCKUX 3HAHUM;

® - HHTEpeC K MPaKTHUYECKOMY M3YUECHHUIO IPOECCHiA, CBI3aHHBIX C (PH3UKOM;

e 7)3K0JIOTHYE€CKOr0 BOCIIUTAHUS:

e - OpHUEHTalUs HAa NpPUMEHEHHWE (QU3WYECKUX 3HAHUM JUId peleHHs 3aaad B o0yactu
OKpYXaroIlei cpeibl, TUIAHUPOBAHUS TOCTYMKOB M OIEHKH MX BO3MOXHBIX MOCIEIACTBHIA
JUUISL OKPYXKAIOIIEH Cpeabl,

® - 0CO3HaHHUE TN00aTBFHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX peleHHUs;

e 8) aganTanuyu K U3MEHAIOIIUMCS YCIOBHSM COIHALHOW U MPUPOTHOI Cpebl:

L - HOTp€6HOCTB BO BSaHMOHGﬁCTBHH IIpyU BbIIIOJHCHHUU I/ICCJIGIIOBB,HI/II‘/JI U IIPOCKTOB
buznyecKoil HanpPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

o - [IOBBIIICHUEC YPOBHA CBOEHY KOMIIETEHTHOCTU 4CPEe3 NPAKTUUCCKYIO ACATCIbHOCTD,

e - moTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4mcle (HOpPMYIHPOBATH HIEH,
IIOHATHSA, TUIIOTE3bI O (1)I/ISI/I‘~I€CKI/IX 00BEKTAX U SIBJICHUAX

® - 0CO3HaHUE AePHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;



® - [UTAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (DU3MUYECKUX 3HAHMIA;

® - CTPEMIJICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3H IIPUPOIEL, O6H_ICCTBa 1 DKOHOMHMKH,
B TOM 4YHCJIC C HCIIOJIb30BAHUECM (1)I/I3I/I‘-ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[eP'ICTBHI;'I C y‘IéTOM BIIMAHHA Ha OKPYXKAKINYIO CpEAYy, BO3MOXKHBIX
rI100aJIbHBIX MMOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOEHHMS MporpamMmbl MO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHbI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOL[ME II03HABATEJbHbIE YHHBEPCAJIbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHUBHBIC
YHUBEpCAIIbHbIE YU€OHBIE IEHCTBHSI, PETYIISITUBHBIE YHUBEPCAIbHbBIC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBbIE yqeﬁnble aelcTBUA

Ba3oBbIe JJornuyeckue aeicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALMU, OCHOBAHHUS JIs 0000IIeHUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTpuBaeMbIX (paKkTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3NUECKUM SIBICHUSM;

BBISIBJISITH MPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MpPHU HM3y4yeHUM (U3MYECKUX SBICHUH U
MPOLIECCOB, JEJIaTh BBIBOJABI C MCIOJb30BAHUEM JIEIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKIIIOYECHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBS35X (PU3NYECKHUX BEITUYUH;
CaMOCTOSITENILHO ~ BBIOMpATh CHOco0 pemieHus y4uyeOHOW (u3Myeckodl 3amayuu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHMs, BHIOOp Hambosee MOIXOASAIIETO C
Y4ETOM CaMOCTOSATEIHHO BbIICIEHHBIX KPUTEPHUEB).

Ba3oBhbIe ncciienoBaTe/IbcKHe IeiicTBUA.

HCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MMPpOBOAUTH 110 CaMOCTOATECIIBHO COCTAaBJICHHOMY  IIJIaHY OIIBIT, HECJIOKHBIN
(hU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBIICHHUS,
OILICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
MCCJIEIOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (popmMynupoBaTh 000OIIEHHST U BBIBOABI IO  pe3yjbTaTaM
IIPOBEIEHHOTO HAOIIOIEHNUS, OTIbITA, NCCIIEIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEHIIICe Pa3BUTHE (PU3UICCKUX MPOIECCOB, a TAKKE
BBIJIBUTaTh MPE/IOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PatGora ¢ undgopmaumeii:

NPUMEHSTh pa3jIMYHbIE METO/bI, MHCTPYMEHTBI W 3allpOChl MPH IOHWCKE M OTOOpE
uHGOpMallMK WK JaHHBIX ¢ YYETOM MPEAIoKeHHOM yueOHo (hu3nueckoi 3a1auu;
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIHIO PA3THIHBIX
BUJIOB U (DOPM TIpeICTaBICHUS;

CaMOCTOSITEIPBHO BHIOMPATh ONTHUMAIbHYI (OpMY MpenCcTaBlIeHUs HHPOPMAIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aayll HECIOKHBIMH CXeMaMH, AuarpaMMaM#, HHON
rpaduKoii ¥ UX KOMOMHAIIHSIMH.



KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe el CTBUSA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CY)KIaeMOW TEMBbI U BBICKA3bIBATH WICH,
HalleJIEHHBIC Ha PEIICHUE 3aJaui U IOoAJep)KaHue OI1aroxKeIaTeIbHOCTH OOICHHUS;
COIIOCTABIATh CBOM CYXKAEHHS C CYXKICHUSMH JAPYTUX YYacTHHKOB JMaJiora,
OoOHapyKUBaTh Pa3IMYMe U CXOJICTBO MO3UIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3yJAbTATHl  BBIIOJHEHHOTO  (PMU3UYECKOTO  OIbITa
(9KCIIEpHUMEHTa, UCCIIEAOBAHMUS, IPOCKTA);

MOHUMATh W WCIOJB30BATh MPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJILHOW pabOTHI
NP PEILICHUN KOHKPETHOH (hrU3n4ecKoii mpooieMbl;

NPUHUMATh [EIM COBMECTHOH JIeATEIbHOCTH, OpPraHW30BHIBATH ACHCTBUS TO €&
JOCTHIKCHUIO: PacIpesiesIATh PO, 00CYXKIaTh MPOIECCHl U PE3yabTaThl COBMECTHOU
paboTbl, 00001I1aTh MHEHHS HECKOJIBKHUX JIIOICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HAMPaBJICHUIO U KOOPIMHUPYS CBOU JCUCTBHS C APYTHMHU YICHAMUA KOMaHIbI;
OLICHMBaTh KAaueCTBO CBOET0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranuszaums:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIIUX JUIsl PELLICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATHCS B PA3JIMUHBIX IOAXOAAX MPUHATHS pEIIeHUH (MHIUBUIYaJIbHOE,
IPUHATHE PELLEHMs B IPYIIIE, IPUHATUE PEIICHUI rpynmnoil);

CaMOCTOSITEJIBHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUlaHa
UCCIIEIOBAaHUSI C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOLNOHAJIBLHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYalluH U IIpeJUIaraTh IUIaH €€ U3MEHEHMS,

OOBSACHATh MPUYUHBI JIOCTIKEHUS (HEIOCTUKEHMSI) pe3yJbTaTOB JAESTENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMCIIE B XOJ BBIIOJHEHHUA (PU3NUYECKOTIO
UCCIIEIOBAaHUSI WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HM3MEHMBLIMXCS
CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WIH JAUCKYCCHU Ha HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO HAa OIIMOKY NpU peHIeHWH (U3MUYeCKUX 3ajady WId B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATHI



K xonHuy oOyueHus B 7 kJjacce IpeJMETHbIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUIA:

UCMOJNb30BaTh MOHATHA: (U3MUECKUE M XUMHYECKUE SIBJICHUs, HaOJtoJeHue,
HKCHEPUMEHT, MOJEIb, TUIIOTE3a, CAUHUIBI (PU3MUECKUX BEITMYMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BeIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHHMUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, IMPSAMOJUHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYyOmas cwia, aedopmarus (ynpyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pa3nmuyath siBreHus (auddysus, TeI0Boe IBIKEHUE YaCTHIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalleHMs, Iepefada AaBJICHUS TBEPIABIMU
TEJIAMU, JKUAKOCTSIMH | ra3aMu, aTMoc(epHoe aBjeHne, TNIaBaHUE TEJ, TPEBPAICHHS
MEXaHUYECKOM SHEPrux) M0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUM B OKPY)KaIOLIEM MHpE, B
TOM 4YHcie (QU3HUECKUE SIBICHUS B MPHUPOJE: MPHUMEPHl JBWKEHHUSA C Pa3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, NEHUCTBHE CWJIbI TPEHHUS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MABJICHHMsI HAa *KMBOM OpraHu3M, IUIaBaHHE pbIO,
pblYary B TeJ€ 4YeJOBeKa, IMPH 3TOM NEePEeBOIUTH MPAKTUUECKYIO 33Jadyy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SBICHHM;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKUE SBICHUS, UCTIOIB3Ys (PU3UIECKUE
BeJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, IMyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BEC Tela, CHUJla TPEHUs, JaBIICHUE
(TBEpHoOro Tema, XKUAKOCTH, raza), BBITAJIKMBAIOLIAs CHJIa, MEXaHW4eckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(Q(QHUIMEHT IO0JIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHUUAIbHAs 3HEPrusi), IpU ONHUCAHUMU IMPABUIBHO
TPAKTOBATh (PU3UUECKHUI CMBICI HCITIONIb3yEMbIX BEJIMYMH, UX 0003HAYECHUSI U €IUHULIBI
(GU3NYEeCKUX BEIMYMH, HAXOOUTh (HOPMYJIBl, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(hUBUYECKUX BEIMYHH,

XapaKTepu30BaTh CBOMCTBAa Tes, (U3WYECKHE SBICHHS M IPOLECCHI, HCIOIb3Ys
[IpaBUJia CJIOKEHHUs CUJl (BIOJIb OAHOMU MpsiMoif), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHs pblyara (0JI0Ka), «30J10TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXAHWYECKOM HHEpruM, IpH OSTOM JaBaTb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPA)KEHUE;

OOBSACHATh (U3NYECKUE SIBJICHMSI, MPOLECChl U CBOMCTBA T€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallud NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH O0BsICHEHNE U3 1—2 JOrnYecKux I1aroB ¢ Onopoi Ha 1—
2 UW3y4YEHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (U3NYECKUX 3aKOHa WJIU
3aKOHOMEPHOCTH;

pemate pacu€rHble 3aadud B 1—2 [eWCTBUA, HCIOJIB3YsS 3aKOHBI U (POPMYJIBL,
CBA3bIBalOIIMEe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJjauu
3alUCBHIBATh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHE BEIUYMHBI B (OpPMYINBI U
IIPOBOJAUTH PAacyU€Thl, HAXOJUTh CIPABOYHBIE JaHHBIE, HEOOXOAMMBIE IJI PELIEHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJIyYeHHON (PU3UUECKOM BETHMUUHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX
METOJOB, B OIMCAHWHM WCCJICIOBAHMS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHNE
(rumotesy), pa3nIuyaTh M HUHTEPIPETUPOBATH TMOJYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKH B XOJ€ OMBITA, IeTIaTh BHIBOJBI IO €r0 PE3yIbTaTaM;

MPOBOJUTH OMBITHI MO HAOIONCHUIO (PU3UUYECKUX SBICHUN WM (U3MUYECKUX CBOWCTB
Ten: (GopMynHpoBaTH MPOBEpPSEMBbIE MPEATNOIOKEHUS, COOUpaTh YCTaHOBKY U3
MPEIJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHATH MPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAcChl Tesa, 00bEMa, CUIIbl U
TEMIIEpaTyphl C WCIIOJIH30BAHUEM AHAJIOTOBBIX W HMHU(PPOBBHIX NMPHOOPOB, 3aMMHUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOMIOTHON MOTPELTHOCTH U3MEPEHHIH;
MIPOBOJIUTh UCCJIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3WYECKOW BEJIMYHMHBI OT JAPYroM ¢
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MTyTH PABHOMEPHO JIBHXKYILIETOCS
TeJla OT BPEMEHU JBUKCHUS Teja, CHJIBI TPEHUSI CKOJIbKEHHUsSI OT Beca Tella, KaueCcTBa
00paboOTKH TOBEPXHOCTEH TEeN W HE3aBUCUMOCTH CHJIBI TPEHHs] OT IUIOIIAJU
CONPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTH OT YAJWMHEHHUS MPY>KUHBI, BHITAJKUBAIOLIEH
Cuibl OT 00OBEMa NOrpy)KEHHOM 4YacTH Tejla U OT IUIOTHOCTH >KUJIKOCTH, €€
HE3aBHCHUMOCTH OT TUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO TMOTPYKEHO TeJo,
YCIIOBUH TJIaBaHUS TeN, YCIOBUW paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUM  y4e€OHOTO UCCJIEIOBAaHMSI, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MEpEeHus, cleAysl MPeIOKEHHOMY IJIaHy, (UKCUPOBATh PE3yNbTaThl MOJYYEHHOMN
3aBUCHMOCTH (PM3UYECKMX BEIMYUH B BUJAC NPEIJIOKEHHBIX TaOIUIl W TPaduKOB,
JleJIaTh BBIBOJIBI IO pe3yibTaTaM MCCIIEI0BAHHUS;

MPOBOJIMTH KOCBCHHBIE W3MEPEHUS (PU3NICCKUX BEIHYUH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPAOrO TeNa, CWiIa TPEHUS CKOJBKEHWs, JaBJICHHE BO3MyXa,
BBITAJIKMBAIONIAs CHJIa, JIEUCTBYIOIIAsg HA MOTPYKEHHOE B IKHUAKOCTH TEJO,
KOX(P(UITUEHT TOJIC3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CICAYs TPEIOKCHHON
MHCTPYKIIUU: TIPU BBIITOJIHEHUU U3MEPEHUI cCOOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUCHUE UCKOMOI BEJIMUUHBI;

coOmofaTh TMpaBuia TEXHUKUM O€30MacHOCTH Tmpu paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIMIBI ACHCTBHS TPUOOPOB W TEXHHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIAIONINECS COCYAbl, OAPOMETP, phIYar, MOIBIKHBIA U
HETOABUKHBINA 010K, HAKJIOHHAS TUIOCKOCTB;

XapaKTEepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa WX OMHCAHHUSA (B TOM 4YHCJE: TMOAINIMITHUKH, YCTPOUCTBO
BOJONPOBO/A, THAPABINYECKUN IMpPEcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3WYCCKUX SBICHHA M HEOOXOIUMBIC
¢buznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPH (HAXOAUTh HMHQPOPMAIIMIO O TpPHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HHM [UJIsl oOecreueHus
0e30MacHOCTH TpU OOpalieHHuH C TpUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHUSI 3JI0pPOBbsi W COONIIOACHUS HOPM OKOJOTHYECKOrO TIOBEJICHHS B
OKpYXalolleu cpee;

OCYIICCTBIISATh OTOOp HWCTOYHUKOB HWH(opMaruu B VHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINUXCS 3HAHUN U IIyTEM CPABHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHGOPMAIIUIO, KOTOpas SBJISETCS MPOTUBOPEUHBON
WJIH MOKET OBITh HEIOCTOBEPHOIA;

UCIIONIb30BaTh NIPU BHITIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(U3HYECKOTO COJEpKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu WHTEpHeT,
BIIAJIETh TpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpazoBaHus WHGOpMAIUU W3
OJIHO} 3HAKOBOU CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpPaTKHWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HUCTOYHUKOB MH(pOpMaIu (PU3NIEeCKOro COIep KaHus, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKue COOOIICHHSI O PE3yJIbTaTax MPOSKTOB MU YUCOHBIX MCCIICIOBAHUMN, TIPH 3TOM
rPaMOTHO HCTOJB30BaTh W3YYCHHBIM TMOHATHHHBIA ammapar Kypca (QU3uKH,
COTPOBOXKAATH BBICTYIIJICHHUE MPE3CHTAIUEH;

TIPU BBITIOJIHEHUH YYEOHBIX MTPOCKTOB M MCCIEAOBAHUIN pacnpenessiTh 00sS3aHHOCTH B
TpyNIe B COOTBETCTBHH C MMOCTABICHHBIMH 33J]a4aMU, CIICUTH 32 BBIIIOJIHEHHUEM IUIaHa
I[GI\/JICTBI/II\/'I, AJICKBATHO OIICHUBATH CO6CTB€HHBII>1 BKJIad B JACATCIBHOCTH prr[HI)I,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, YIUTHIBasi MHEHUE OKPYKAIOIINX.

K xonuy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIeCTBAa, KPUCTAJUIMYECKHE U aMop(HbIE Tea,
HACBIIEHHBIA ¥ HEHACBILICHHBIN 1ap, BIaXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPCHHSIA
SHEprus, TEIUIOBOW JIBUTaTENb, AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsll, SJIEKTPUUIECCKOE
110JI€, MPOBOAHMKU W JUIIEKTPUKH, MOCTOSHHBIA IJIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

pa3nuyath sIBIEHUS (TEIUIOBOE PACUIMPEHME M C)KaTHe, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHBIE SIBICHUS, HCHAPEHUE, KOHACHCALUs,
IUIaBJICHUE, KpUCTaJJIU3alus (oTBepaeBaHue), KWIIEHUEe,  Teronepenaya
(TEerIONpOBOAHOCTb, KOHBEKLUS, W3Iy4YEHHE), JIEKTpHU3alus Tejd, B3auMoJeicTBHe
3apsAA0B, AEUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE
MarHuToB, JAEHCTBME MAarHUTHOI'O IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTpOMarHWTHas
MHAYKIMSI) 10 ONMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh NPOSIBIICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUI B OKPY’>KaIOLIEM MHpE, B
TOM 4uucie (U3MYECKHE SBICHUS B TMPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUIAPHBIE SIBJICHUA B INPUPOJE, KPUCTAUIBI B npupone, usinydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHoe Mnosie 3eMiH, JApeid MOIrCOB, pOJib MAarHUTHOIO MOJS JUIS JKU3HU Ha
3emJie, MOJIAPHOE CUSTHHE, MPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOWCTBA (PU3HAKHU) (PU3UUECKUX SBICHUI;

OIKCHIBATh U3YYEHHBIC CBOICTBA TeN U (PU3MUECKUE SBJICHHUS, UCTIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHSS SHEprus, KOJMWYECTBO TEIUIOTHI, YyIeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJE€lbHAs TEIUIOTA IUIABJICHHUA, YAEIbHAs TEIUIOTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(DPHUIMEHT MOJIE3HOTO
JNENUCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHASI BJIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsf, CHWJa TOKA, OJJIEKTPUYECKOE HAIPSDKEHHWE, COINPOTUBICHUE IPOBOJHUKA,
YZIE€IBbHOE CONPOTUBIIEHUE BEUIECTBA, Pa00OTa U MOIIHOCTb 3JIEKTPUUECKOI0 TOKA), IPU



ONUCAaHUM MPABUIBHO TPAKTOBAaTh (U3NYECKHHA CMBICI HCHOJIb3YEMBIX BEJIUYMH,
0003HaUCHUS M €IUHUIIBI (PU3NYECKUX BEIMYHH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAaHHYI0 (HU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIHYMHAMH, CTPOUTHh TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUMH;

XapaKkTepu30BaThb CBOMCTBA Tel, (PU3MYECKUE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKECHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIECTBA,
IPUHLMIT CYNEPHO3UIMKU IoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa nig ydacTka nenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUSs
SHEpPIUuu, NMPHU STOM JAaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa U 3alHCHIBATH €ro
MaTE€MaTHYECKOE BBIPAKCHUE;

OOBSICHATh (hU3MUYECKHE MPOLIECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin IIPAaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBIIATH
HNPUYMHHOCIIE/ICTBEHHBIE CBA3M, CTPOUTh OOBSCHEHHE N3 1—2 JIOTMYECKHX IIAroB ¢
oropoii Ha 1-2 U3y4EeHHBIX CBOWCTBA (PU3NYECKHUX SABICHUN, (PU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3afaud B 2-3 JEHCTBHSA, HCHOJIB3Ysd 3aKOHbI M (POPMYIIbI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaluM3a YCJIOBUS 3aJayu
3alUChIBAaTh KPAaTKOE YCIIOBHUE, BBIABJIATh HEJOCTATOK NAHHBIX IUIS PEIICHHS 3aadH,
BBIOMPATH 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE AJIsl €€ PELICHHUs, TPOBOAUTH PACUEThI U
CPaBHUBATh [10JIyYEHHOE 3HaUYE€HUE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh NPOOJIEMBI, KOTOPhIE MOXHO pPEIIUTh TPU TMOMOIIK (PH3HUECKUX
METOJIOB,  MCIIOJIb3ysd  ONMCAHME  MCCIENOBAaHUA,  BBIICHATH  NPOBEPIEMOE
IIPEATIONOKEHUE, OLICHUBATh IIPABUIIBHOCTb IIOpsJKA IIPOBEIECHMS HCCIIECIOBAHNUS,
JIeJIaTh BBIBOJIBL;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCUMOCTh [JaBJEHHUS BO3AyxXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCa OCTBIBAHUS U HArPEBAHMS IIPU U3IyYEHUH OT LBETA
U3Iy4yaroulel (morjaomaroneii) MOBEpXHOCTH, CKOPOCTh MCIApEHUs] BOJABI  OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOIIAAW €€ IIOBEPXHOCTH, JJIEKTpHU3alUs Tel H
B3aMMOJECHCTBUE IEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaIM3alysl MAarHUTHBIX MOJIEH NOCTOSIHHBIX MarHUTOB, AEMCTBUSI MAarHUTHOT'O TIOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA, CBOMCTBA D3JIEKTPOABUIATEIIS
IOCTOSIHHOTO TOKa): (hOpPMYJIMpOBAaTh IMpPOBEpsiEeMble IPEINOJIOKEHNUsA, COOUPATh
YCTAaHOBKY M3 MpPEAJIOKEHHOTO O00OpYyJOBaHMs, ONMCHIBATH XOJ OIbITA U
(GbopMynHUpOBaTh BHIBOJIBI,

BBIIIOJIHATH INPSMBIE U3MEPEHMsI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX INPUOOPOB U JIATYUKOB
(¢U3MUEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKOH BEITUUMHBI OT APYroil ¢
MCIIOJIb30BaHUEM TPSAMBIX MU3MEPEHUN (3aBUCHUMOCTbH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIAAN MONEPEUYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHHUS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UYILErO Yepe3 IPOBOJHUK, OT HANPSKEHUs HAa IIPOBOJHUKE,
UCCJIEIOBaHNE TIOCIIEI0BAaTEIbHOTO U MapajljIeIbHOTO COEIWHEHUI MPOBOJHUKOB):
IUITAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBIMOJHATh U3MEPEHMS, CIIEAys



MPEJIOKEHHOMY TJIaHy, (PMKCHPOBATh PE3YNIbTAThI MOJYYCHHON 3aBUCUMOCTU B BUJIE
TaOIuUI ¥ TpaUKOB, AETATh BHIBOABI 110 PE3yabTaTaM UCCIICAOBAHUS;

® MPOBOJUTH KOCBEHHbIE H3MEPEHHS (PU3UYECKHX BEIMUYWH (yAeNbHas TETUIOEMKOCTb
BEIIECTBA, CONPOTHUBIICHHE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEpPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
MPETI0KEHHOW HHCTPYKIIUH, U BBIYUCIISTH 3HAYCHHE BETUYHHBI;

e coOmroaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHuEeM;

® XapaKkTepu30BaTh MPHUHILMUIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHMCaHUS (B TOM 4YHCJE: CUCTEMa OTOIUICHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUHK DICKTPUIECKON
SHEPTUH, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTeNIbHbIE 3IIEKTPONPUOOPHI
(mpuMepsl), SJEKTPUYECKHE MPEJOXPAHUTEIH, 3JICKTPOMArHWUT, 3JIEKTPOABHUraTelb
MOCTOSTHHOTO TOKAa), HWCIOJB3ysd 3HAaHUS O CBOMCTBAaX (PHM3MUECKUX SIBICHUH W
HeoOxoauMble (pU3MUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh TPOCThIE TEXHHYECKUE YCTPOICTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM U CXeMaTUYHBIM PUCYHKAM (3KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTaTellb BHYTPEHHEI'O CTOpaHHs, JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPHUYECKUX IIeTIeH C TOCIENOBATEIBHBIM M MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAYEHHS SJIEMEHTOB JJIEKTPUUECKHUX IETeil;

® T[pPUBOAUTH TpUMEphl (HaXoAWTh UHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIONB30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHM3HU [IJIs OOECreueHUs
0e30MacHOCTH TpH OO0palleHud C NPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHsI 3JIOpOBbSI M COOJIOJICGHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYIIECTBIATh NOUCK HHbopMauuu Quandeckoro conepkanus B VHrepHere, Ha
OCHOBE HMEIOIIUXCA 3HAHUH M MYTEM CpPaBHEHUsS JONOJIHUTENbHBIX HCTOYHHUKOB
BBIJICIIATh MH(QOPMAILIMIO, KOTOpas SBISIETCS TMPOTUBOPEUMBOW WIIM MOXKET OBITh
HEJ0CTOBEPHOIA;

® HCHOJB30BATh MPHU BBHITOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY
bu3nYecKoro CcoJep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BJIaJIeTh MpHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHUs WHGPOpMAMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3laBaTh COOCTBEHHBIC THCHMECHHBIE M KpaTKHE YCTHBIC COOOIIEHUs, 000O0Iast
nHGOPMaLIMI0 U3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOTO COJECp>KaHUs, B TOM 4YHCIIE
nyoJIMYHO  TPEACTaBIATh  Pe3yiabTaTbl MPOEKTHOM WM  MCCIeI0BATEIbCKON
JeSTENBHOCTH, TPH 3TOM T'PAMOTHO MCIOJIB30BaTh M3yYCHHBIM MOHATHHHBIA anmapar
Kypca (QU3UKHU, COPOBOXK/IATh BRICTYIUICHHUE ITPE3EHTALIUEIH;

® [IpU BBIIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIEAOBAHUH (DU3MYECKUX IPOILIECCOB
pacnpeneniaTb o0s3aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTABICHHBIMU 3aJa4aMu,
CIIETUTHh 3a BBIMOJHEHHEM IUIaHA JIEHCTBUH M KOPPEKTUPOBATh €ro, aJgeKBaTHO
OLICHMBATh COOCTBEHHBI  BKJAX B  JEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHUKATHUBHOE B3aUMOJICHCTBHE, IPOSBIISAS TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

K xonuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl HA Ga30BOM YPOBHE JIOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHU:



UCTIOJNB30BaTh TOHATHA: CUCTEMa OTCY€Ta, MarepuajbHas TOYKAa, TPACKTOPHS,
OTHOCHTEIIEHOCTh MEXaHHMUYECKOTO IBMKEHUS, nedopmanus (ympyras, rmiacTuyeckas),
TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEeperpys3Kd, LEHTp
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHU4ecKue KojebaHus M BOJHBI, 3BYK, HHOQpPa3ByK M  YyIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIIyCKaHWs M TMOTJIOIIeHus, anbda, Oeta- m ramma-
U3JIy4€HUs], U30TOIIBI, sIepHAs SHEPTeTUKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHUE, CBOOOAHOE MaJJCHUE TeJl, PABHOMEPHOE
JIBIDKEHHE 10 OKPY)KHOCTH, B3aUMOJEHCTBHE TeJll, PEAaKTUBHOE JBIKCHHE,
KoJieOaTeabHOe JBM)KEHHE (3aTyXalolle W BBIHYXKIEHHBIE KOJeOaHMs), pE30HAaHC,
BOJIHOBOE JIBWJKCHHE, OTpPaKEHUE 3ByKa, MpPSIMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpa’KeHHE U MPEJIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3jioKeHUe
0enoro cBera B CIEKTP M CIOXKEHHE CIIEKTPAJIBbHBIX I[BETOB, IHCIIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CIEKTpa H3ITydeHUs)
M0 ONHMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIHX
JlaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM uuclie (pU3HYecKHe SBJICHHS B IPUPOAE: MPUIUBBI U OTIUBBI, JBM)KECHUE IUIAHET
CoJtHEe4HOM CHCTEMBI, pEaKTHBHOE JIBUKEHHUE )KUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHYECKHE BOJHBI, IYHaMH, 3X0, I[BETa Tell,
ONTUYECKHUE  SIBIEHUA B  IpUpPOJAE, OHOJOrMYecKoe  JeicTBUE  BHJIUMOTO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO H3JIY4YEeHUH, €CTECTBEHHBIH paJMOAKTUBHBIN
($OH, KOCMHYECKHE JIy4d, pPAaTUOAKTUBHOE W3IIydCHHE TPHUPOIHBIX MHUHEPAJIOB,
JieficTBHE paJinOAKTUBHBIX M3Jy4YEeHUH Ha OPraHU3M UeJIOBEKa), IIPU 3TOM MEPEBOAUTH
NPaKTUYECKYIO 3a/auy B yueOHYIO, BBIIENATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIOIB3Ysl (PU3UIECKUE
BEJIMYMHBI (CpEIHsIs 1 MTHOBEHHAs! CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUIKCHHH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YIJIoBas CKOPOCTb, CHJa TPEHUs, CUJIa YIPYTrOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJleHUs, BEC Tela, UMITYJbC TEJa, UMITYJIbC
CHWJIBI, MEXaHU4YecKasi paboTa M MOILHOCTb, MOTEHIMAIbHASI SHEPTHUs Teja, NOJHIATOrO
Ha/l IOBEPXHOCTHIO 3€MJIH, TOTEHLHUAJIbHASL YHEPTUs CKATOM NPY>KUHbBI, KHHETUYECKast
DHEprus, TOJHAsS MEXaHWYeCKas HHEeprus, NepHoJ W YacToTa KOJIeOAaHWH, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMIIEHUS
cpelbl), TIpU ONMMCAHUM MPABMIIBHO TPAKTOBATh (PM3WYECKHH CMBICT HCIHOIb3YEMBIX
BEJIMYMH, OOO3HAYCHHS M EIWHUIBl (PU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYUHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHHsI PHEPruH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIMII CYNEPIO3UINU CHUII,
MPUHIAIT OTHOCHTENBHOCTH [ anmies:, 3akoHsl HpIoTOHA, 3aKOH COXpaHEHHS UMITYIThCa,
3aKOHBl OTPAXKEHHS M TPEJIOMIICHUS CBETa, 3aKOHBl COXpPAaHEHMS 3apsiIoBOTO U
MacCOBOTO YHCENl TpHU SACPHBIX pEeaKIusX, NpU OTOM JIaBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTHUECKOE BBIPAXKEHUE;



OOBSCHATH (hU3MYECKUE TPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  TPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPON Ha 2—
3 u3ydYeHHBIX CBOWCTBA (DU3MYECKUX SBICHUH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIe 3aJja4u (ONUPAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOJIb3YsI
3aKOHBI W (OpPMYIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a
yCIOBHS 3a/ayd 3alKChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIONIME WU
M30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC UI PEIICHHUS,
MPOBOJAUTH pPACU€Thl W OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3nUeCcKoil BETUUNHBL;

pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pELIUTh MPH MOMOIIU (PUINIECKUX
METOOB,  MCIIONB3ys  ONHCAHHE  HUCCIEAOBAHUs,  BBIICIATH  IPOBEpsEMOE
NPE/IOI0KEeHNE, OICHUBATh TPABWIIBHOCTh TIOPSIKAa MPOBEACHUS HCCIIECIOBAHUS,
JIeaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJUTH OMBITH IO HAOIOJCHUIO (PM3MUYECKUX SBICHUNA WIH (PU3HMUECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HeloTOHa, 3aKOHA COXpaHEHHsI SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYABI MAJbIX KOJIeOaHHH, MPSIMOJIMHEHHOE PacIipoCTpaHeHNE
CBETa, pa3JioKeHHe OeNoro CBeTa B CIEKTP, U3YYEHHE CBOICTB H300paxKeHHs B
IUIOCKOM 3€pKajie ¥ CBOHCTB H300pakeHHs IMpeaMeTa B COOMpAloUIel JIMH3E,
HAOJIIO/ICHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3IYYECHHS): CAMOCTOSTEIbHO
coOUpaTh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000PYA0BaHMSI, ONIUCHIBATH X0/ ONbITA U
€T0 pe3yabTaThl, POPMYITHPOBATH BHIBOIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessis cpeaHee
3HaYEHUE H3MEpIeMON BeIMUYUHBI ((POKYCHOE pACCTOSIHME COOMparole JIUH3bI),
000CHOBBIBATH BBEIOOP CrIoco0a M3MEpeHHs (M3MEPUTEIIBHOTO MMPHUOO0pa);

MPOBOJUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSIMBIX  HU3MEPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHH I[P PaBHOYCKOPEHHOM
JOBIDKEHUM O0€3 HavaJbHOM CKOpOCTH, IMepuojia KojeOaHHi MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBETa OT yrija MaJCHUs U
yria mpeloMIICHUsl OT yIJia MaJieHus): TJIaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOSATEIbHO
coOupaTh yCTaHOBKY, (HUKCHpPOBATh pE3yAbTaThl IOJIYYEHHOW 3aBHCHMOCTHU
¢bu3nyecKUX BEIWYHMH B BUAE TaOMUI U TpaduKOB, JejaTh BBIBOJBI MO0 pe3yabTaTaM
UCCIIe/I0BaHMS;

IIPOBOJIUTH KOCBEHHbIE H3MEpEeHHs] (U3UYECKUX BEIMYUH (CpelHssi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KO3()PUIMEHT TpEeHHsI CKOJIBKEHUS, MeXaHUUeckas pabora u
MOILHOCTh, 4YacTOTa M TNepuoja KojeOaHWH MaTeMaTHYeCKOro U MPYKHUHHOIO
MasTHUKOB, ONTHYECKass cuja coOuparoumiel JMH3bI, pPAaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHSTH
U3MEpEeHUs, cleays MPEeAJIOKEHHON MHCTPYKIMU, BBIUMCIATH 3HAUYCHUE BEJIMYUHBI U
AQHAIM3UPOBATh TIOJIyYEHHBIE pE3yNIbTaThl C Y4E€TOM 3aJaHHOH TMOTPEIIHOCTH
WU3MEPEHMUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHBIC NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIEJNEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCHYHBIH MCTOUYHHUK CBETa, Jy4, TOHKAs JIMH3A,
TUTaHEeTapHask MOZENIb ATOMa, HYKJIOHHAsI MOZIeJIb AaTOMHOTO S/1pa;

XapaKTepU30BaTh TNPUHIUIBI JCHCTBUS WM3YYEHHBIX TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JATYUKHU MOJIOKEHUS,
pPacCTOSIHUSA U YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmapaT, ONTHIECKHIE
CBETOBO/JIbI, CIEKTPOCKON, JO3MMETp, Kamepa Buibcona), ucCmonb3ys 3HAHUS O
CBOICTBaxX (YM3MUECKUX SBICHHUMA U HEOOXOAMMbIE (PU3MUECKHUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHU U3YyYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX NMPHOOPOB M TEXHOJIOIMYECKUX MPOLECCOB IMPHU pPELIeHUH Yy4yeOHO-
NPaKTUYECKUX 3aJ]ad, ONTHYECKHE CXEMBbI JJISl OCTPOCHHUS M300PaKEHUH B IJIOCKOM
3epKajie ¥ COOMPAFOIIEH JINH3E;

MPUBOJIUTH TMPUMEPH (HAXOMUTh HMH(POPMAIMI0 O TpPHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (DM3MUECKUX 3HAHUM B MOBCEAHEBHOW >KHM3HH [JIsl OOecreueHUs
0e30MacHOCTH TpH OOpalleHud C NpUOOpPaMU W TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJIEHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolei cpene;

OCYILECTBIISITh TMOMCK HWH(pOpManuu (u3ndeckoro coxaepkanuss B VIHTepHere,
CaMOCTOSITENIbHO (DOPMYNIHPYsI TOMCKOBBIA 3ampoC, HAXOAUTh NYTHU OIpeIeIeHUs
JIOCTOBEPHOCTH TMOJIyYEHHOM WHQPOpPMALIMM HAa OCHOBE WMEIOIIUXCS 3HAHUUH U
JIOTIOTHATEIBHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOIHEHUH YYEOHBIX 33/IaHUI HAyYHO-TIOMYJSIPHYIO JTUTEPATypy
(GU3NIECKOTO CO/epIKaHusl, CIPAaBOYHBIE MaTepHallbl, pecypchl cetu IHTepHer,
BJIQ/IeTh MpHEMAMH KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHus WHPOpMAIUU U3
OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIEC MICHbMEHHBIEC M YCTHBIE COOOIIEHUsI HA OCHOBE MH(pOpMAIUU
U3 HECKOJIbKUX HMCTOYHUKOB (PH3MUECKOTO COACp)KaHUs, MyOJMYHO IPEICTaBIATh
pe3yabTaThl MPOSKTHONW WMJIU HCCIIEI0BATENbCKON NEATEIbHOCTH, IPU 3TOM I'PaMOTHO
WCIIONIb30BAaTh W3YYCHHBIM MOHSATHUIHBIA ammapar u3y4aemoro pasaena (Gusukua u
COTIPOBOXKIATh BBICTYIUIEHHE TNPE3CHTAllMeld ¢ Y4E€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB JIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Konrpoabusie | IIpakTHyeckue
n/n MPOrpaMMbl Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pa3nea 1. ®Pu3nka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bu6nuoreka [IOK
1.1 (6)) - 2
M3HKa - Hayka O npHpone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 D 2 1
HBHHACCKHIE BEMTHIHHbL https://m.edsoo.ru/7f416194
1.3 EcrecrBennona i METOJ IT03HA 2 1 bubmmorexa [IOK
. TECTBEHHOHAYYHBIA METOJ ITO3HAHUS
v A https://m.edso0o.ru/7f416194
Hroro mo pazueny 6
Pa3znen 2. [lepBoHayajibHbIE CBEIeHUS O CTPOEHUM BelleCTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa OK
' P H https://m.edsoo.ru/7f416194
29 JIBU>XeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmuorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BEIIECTBA 2 bubmorexa HOK
' p B https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMojieiicTBUe Tel
buo OK
3.1 Mexannueckoe IBUKEHUE 3 nosmotexa I

https://m.edsoo.ru/7f416194
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3.9 W 4 1 bu6nmmoreka [IOK
' HEPHIL, Maced, HAoTHOCTE https://m.edso00.ru/7f416194
bubmuorexa [IOK
33 Cra. Bt et 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 JaBnenue. [lepenaya napneHusi TBEPABIMU 3 bu6nuorexa [IOK
' TeJIaMH, KUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
4. 1 5 bu6mmoreka [IOK
' ABJICHIC JRIAROCTH https://m.edso00.ru/7f416194
bu6nuorexa [IOK
4, A
3 T™MOChepHOE MaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pasnea 5. Pabora n MOIIHOCTBH. JHEpPrus
bu6nuorexa LIOK
1 P 1
> a60Ta H MOLIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 1
POCTBIC MEXATHIMET https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12
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8 KUIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pa3pnen 1. TenoBble siBi1eHNs
1.1 CtpoeHue 1 CBOMCTBA BEIECTBA 7 bubamorewa LIOK
. HUC W CBOMCTBA B TB
R B https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1
CIUTOBBIC HPOUECCt > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
91 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bu6mmoreka [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTosiHHBIN AIIEKTPUYECKUI TOK 20 2 7 hgpg:lldl(r)r:z;asi.ru 17§4181ce
bubmuoreka [JOK
23 MarHiTHbIe ABICHI 0 L 15 https://m.edsoo.ru/7f4181ce
94 S eKTDOMA . 4 but6mmoreka [JOK
. JEKTPOMAarHuTHAs WH, usi
P AV https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KUIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/mt P Kontpoabusie | IlpakTnyeckue (ucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3zpnen 1. Mexanuveckne siBJIeHUSA
11 MexaHHYeCKOEe JIBUKEHUE U CIIOCOOBI €TI0 10 1 Bbub6mmoreka [IOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
1.3 3 10 3
ARORRL CORPAEHEnt https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 40
Pa3zgen 2. Mexannyeckue KoJ1e0aHud U BOJTHBI
but6mmoreka [IOK
21 M 0 7 3
CAHIHCCITHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CHAUIICCIUE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nea 3. DjieKTpOMArHUTHOE T0J1€ ¥ JJI€KTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE MOJE U bu6mmoreka [IOK
3.1 6 2
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJI€HUS
4.1 3aKOHBI paclpoOCTPaHEHHsI CBETA 6 2 bu6mmoreka [IOK



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

bubmuoreka [JOK
4.2 JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PasnosxxeHne 6e5oro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€ IBJICHUSA
5.1 Hcnyckanue u MOTJIONIEHHE CBETa aTOMOM 4 1 Bubmmorexa LIOK
' enye © 1 TOTIONIEHHE €Be oMo https://m.edsoo.ru/7f41a4a6
59 C 6 1 bubmuorexa [IOK
' TPOCHIE ATOMHOTO Apa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 A 7 1
JICPHYIE pearitit https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznea 6. [loBTopnTebHO-00001a101IMII MOYJIb
6.1 [ToBTOpenue n 0000IIEHUE COEPIKAHUS 9 5 bubmuorexa LIOK
' Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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ITOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

N KoanuectBo yacos 1 DJIeKTPOHHBIE HU(PPOBbIE
e ara

Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3YyYeHM s
padoThbI padoTsbI pecypchl

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusndeckue 1
ABJICHUS

MexaHudeckue, TCIUIOBEIC,
AIEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BEIMYUHBI U UX
HU3MCPCHUC

Ypoxk-uccnenoanue "N3mepenue
TEMIIEPATYPHI IIPU IOMOILHU
KHUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIiepaTypsl"

Kax ¢usuka u npyrue ecTeCTBEHHbBIE
HAyK{ U3Y4aloT MPUPOY.

EcrecTBEeHHOHAY4YHBIN METON 1
no3HaHus. Onucanue GU3NIECKuX

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUH C IIOMOIILIO MOJZIEIer

VYpoxk-uccnenoanue "[IpoBepka
TUIIOTE3bI: TAIBHOCTH NOJIETA

HIapUKa, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM

OoJiblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMNbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE bubmorera [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHHEe YacCTHIT BEIISCTBA bubmotera [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «ONBITH IO
9 HAOJIIOJICHUIO TEIJIOBOTO
pacUIMpeHUs Ta30B»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmuorexa [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbhIX
COCTOSTHUM BOJBI
MexaHn4ecKoe IBHKSHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC Bubmmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 Cxopoctb. EAnHuIBI CKOPOCTH Bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTy 1 BpeMeHM JIBH>KECHUS Bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
Hueprys. 3aK0H MHEPIIUH.
15 Bzaprl)lxlfllogleﬁcmne TeJ'IpII;[aK MpUYHHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TeJl
IImotHOCTH BemiecTBa. Pacuer BuGmorexa [IOK
16 Macchl M 00beMa Tela 1o ero

IJIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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JlabopaTopHnas pabota

17 «Ompenenenre MIOTHOCTH TBEPAOTO
TEJIa
18 Pemenune 3ama4q mo teme bubnunorexa LIOK
"IInoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapaKTepuCTHKa
19 B3aumoiericTBus Ten. Cuna
ynpyrocTu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH PACTSHKCHUS
(repopmanun) Npy>KUHBI OT
IIPUWIOKEHHON CUIIBD»
21 SBnenne Tarorenus. Cuina TSKECTH
P I BrGmiorexa LIOK
https://m.edsoo.ru/ff0al778
3anad no teme "Cuna tsokectu"
Cuna TSKeCTH Ha HX IJIaHeTaXx.
23 duznueckue Xapalfll?ey;I/ICTI/IKI/I bubmiorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIaHET
bu6mmoreka LIOK
24 Msmepernite ciut. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6nunorexa [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
CnoskeHHe ABYX CHJI, HalIPaBJICHHBIX
26 10 OJHOH HJ;H?\I/I);I‘?L ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIIAs CHIT
97 Penrenue 3agad mo reMe

"PaBHOnelicTByrOMmas cua"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKoNbKeHUs U TpEeHUe

28 nokost. TpeHue B mpupoe u bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHas pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPCHUS
29 CKOJIBKEHUS OT CI/IJ‘IBIp ABJIECHUS U buGmorera [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
ITOBEPXHOCTEM
30 Pemenue 3aa4 Ha onpezeneHme
PaBHOJEHCTBYIOIIEH CUITBI
Pemrenue 3amau mo remam: «Bec
31 tenay, «['papudeckoe n3obpaxenue bubmmorexa [IOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOZEUCTBYIOILIAS CUI»
KonTponbHas pabota no Temam:
«MexaHndecKkoe IBIKECHHUEY,
32 «Macca, INIOTHOCThY, «Bec Temay,
«I'paduueckoe n300pakeHne CUI»,
«Cub»
33 Hasnenue. CiocoObl yMEHBIICHUS U bubnuotexa [JOK
YBEJTHMYCHUS JTaBICHUSI https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCUMOCTh
34 z[ﬂaBneHm rasa or ooréma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
o Ilepenava naBneHus TBEPABIMU Butmorexa LIOK
TCTAMH, AHAROCTAMI I Tasami. https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
36 JlaBiieHue B )KHUIKOCTH U Ta3e, butmmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC ,HCfICTBHCM CHJIBI
TAXCCTH

https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «J/laBnenue bubnuorexa [IOK
B KUJIKOCTH ¥ Tra3e. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
38 CooOmmaroruecst COCyIbl bubamorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc brbmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 MaunowmeTtpsl. [lopriHeBoi
KHUJIKOCTHBIA HACcOC
Atmocdepa 3emmu. [Tpuaunsn
41 EE?ES;EEB;:I\I:;;O;AHBYEE;IZCTL bubmrorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTro aBJICHUS OT BBICOTHI
HaJl YpOBHEM MOPs
4 Bec Bo3nyxa. AtmocdepHoe bubnnorexa [IOK
JIaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHOTro bubmuoreka [IOK
nasnerus. OneiT Toppuyeru https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 IaBJIECHUS OT BLICOTB?HI;I[ YPOBHEM Bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepousa. AtmochepHoe bubnuorexa [JOK
45
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no reme
"AtMochepHoe naBieHue"
47 JleiicTBHE JKMIKOCTH U T'a3a Ha but6mmoreka [IOK

NOTPYKEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumMmenoBa cuia

JlaboparopHnas paboTa

48 «OrmpeseneHue BbITaIKUBAIOLIEH bubnnorexa [OK
CHWUJTBI, IEHCTBYIOIIEH Ha T, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH
JlabopaTopHnast paboTa 1mo Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tena B BHO,D;e oT 00BéMa bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOH B )KUJIKOCTh YaCTH
Tena»
bu6mmorexa [IOK
>0 Hraariite ez https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHcTpynpoBaHue apeomeTpa uiu
o1 KOHCTPYMPOBAHUE JIOJKHU U
OoIpeziesieHue e€
rpy3onoabémMHocTH"
Pemenwne 3anay mo Temam:
59 «IInaBanue cymos. but6mmoreka [IOK
BosnyxoruaBanuey, «J/laBieHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
>3 Mexanecias padora https://m.edsoo.ru/ff0a3f82
54 MomHocTb. EQMHUIIBEI MOIITHOCTH Bubmmorexa OK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIITHOCTH, Pa3BHUBAEMOM TpH

noanbéMe 1o jectauie"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

[IpocThie MexaHU3MBbI. Phryar.
PaBHOBecue cui Ha ppryare

57

Konrponbnas padora o Teme
«/laBneHne TBEpABIX TEN,
KUJKOCTEH U ra3oBy /
Bcepocculickas npoBepoyHas
pabora

58

PesepBHblit ypok. Pabora c
TeKcTaMu 1o TeMe «JlaBneHnue
TBEPABIX TEJN, KUAKOCTEH U ra30By» /
Bcepocculickas npoBepoyHas
pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuKe, OBITY ¥ IPUPOJIE.

Jlaboparopnas pabota
«HccnenoBanue ycioBHit
paBHOBECHS pblyara»

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 1o teme «Y CI0BUS
paBHOBECHS pbluara

bubmuorexa IHIOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent nonesnoro necTeust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KIIJ] HakIIOHHON
TUIOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Padora,
MotHocThb, KIT/["

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckast SJHeprusi.
Kunernueckas u noTeHIMaNbHAS
JHEPIUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHUSI MEXaHUYECKOM

butmmoreka [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPruu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 110 TEME
"JKCepUMEHTAJIBHOE OIIPEIETICHUE
WU3MEHEHHUS1 KHHETUYECKOW 1
HOTEHIMAJIBHON SHEPrUuM MpH
CKaTBhIBAaHUHM TeJIa TI0 HAKIIOHHOH
IJIOCKOCTH"

66

Konrponbnas pabora o Teme
«Pabota 1 MOIITHOCTB. DHEPTHS»

67

PesepBubIii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndecKkoe
nBmKeHne"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4dee6

68

PezepaHblii ypok. Pabora c
TexkcTamu 1o Teme "Padora.
MougHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuyecTBo 4acoB

DJIeKTpPOHHBIE M (poBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnbie | IlpakTHueckue fllj;:eﬂﬂﬂ 00pa3oBaTebHbIE
padoThbI padoThbI pecypchl
OCHOBHBIE TIOJIOKECHHUS
1 MOJIEKYJIIPHO-KMHETUYECKON 1 bubnuoreka [IOK
TEOPUU U MX OTBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYIT 1
Mogenu TBEPAOTO, JKUIKOTO U
3 ra3(I)[06pa3H0I:(I) cocmainﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIIeCTBa
OOBsicHeHHE CBOKCTB TBEPIOTO,
KUKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHUH MOJIEKYIISPHO-
KHHETUYECKOU Teopuu
5 Kpucranmuaeckue nu amopgHbie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWUISIPHOCTb. 1 bubmmorexa [LIOK
IToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciIMpeHHe U CxKaTue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpPATYpPhI
8 CO CKOPOCTBIO TEIIOBOTO JBMKEHUS 1
YaCTHII
9 Buytpennss sneprusi. CriocoOst 1 bu6mmoteka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

W3MEHEHUS BHYTPEHHEH SHEPTUH

https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 Buytet Tertonepe ia https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe
HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuoreka [IOK

11
BEIIIECTB U MATEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuecTBo TemnoTel. Y nenbHas bubnunorexa LIOK
TEIII0OEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIUIOBOrO OaaHca.

13 TSHJ'IOO6M€H 1 TEIJIOBOE bubamorexa IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas paboTa

14 "UccnenoBanue ABJICHUS butmmoreka [IOK
TEIJI000MEHa TIPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueid BObI"

PacueT xoauyecTBa TEIIOTEHL,

15 HEO0OXOUMOTO JIJIsSI HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPH
OXJIXKICHUH
JlaGopaTopHas pabota

16 "Onpgz[enzHHe I})/z[eanoﬁ bubmorexa [IOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus ToruMBa. Y JeabHas bubnuorexa [JOK
TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u oTBEepACBaHHE BuGmorexa LIOK

18 KPHUCTAJUTUMYECKUX TeJI. Y AeabHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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19

JlabopaTopHasi pabota
"OnpeneneHue yaeabHOU TeTIOTHI
IUIaBJIEHMS JIbAA"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

20

[MapooOpazoBaHue 1 KOHEHCAIHS.
Hcnapenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nemapHas Teniaora
1napooOpa3oBaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabora "OnpenencHue
OTHOCHUTEJIbHON BIIa’KHOCTH
BO3IyXa"

bubmunorexa IHOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

24

[puHIUIB paboOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOPAHUs

25

KII TenoBoro naBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY’KaroIlei cpeibl

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHUA U IPCBPALICHUA
OHCPIuMr B TCIJIOBBIX ITPOLECCAX

27

[TonroroBka Kk KOHTPOILHOU paboTe
no TeMme "TennoBbie ABICHUS.
H3menenune arperaTHbIX COCTOSTHUI
BemecTna"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbhas pabora o Teme

bubnunorexa LIOK
28 "TemoBeIe SIBICHUS. IiISMeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSTHUM BEIIECTBA
29 Dnextpusanus Ten. JBa poaa
AJIEKTPUICCKUX 3aPSAI0B
Ypoxk-uccienoBaHue
30 "DieKTpu3anys Te1 UHAYKIUEH 1
IIPU CONIPUKOCHOBEHUU"
31 B3anmonencTBue 3apsKEHHBIX TEIL. bu6nunorexa LIOK
3akon Kysona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TOJIE.
39 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bubmmorexa LIOK
noJisi. [TpyHIMT cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTONEH
Hocurenn snekTpuyeckux 3apsjios.
33 DnemenTapHsblii 3apsa. CtpoeHue
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH but6mmoreka [IOK
COXpaHECHHS SJIEKTPHUCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3ana4 Ha IpUMEHEHHE bubnnorexa [HOK
CBOMCTB DJICKTPHUUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
o DNEeKTPUUECKUN TOK, YCIIOBUS €T0 BuGmorexa LIOK
CymecTBoBanu. MeTouHikn https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIeHCTBHS SJIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccinenoanue "Jleiictere

OJICKTPHUYCCKOI'O I10JI Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MPOBOJHUKHU U JUAJIEKTPUKU"

DIIEKTPUUYECKHUMN TOK B METAIIIAX,

bu6mmorexa [IOK

39
KUIKOCTSIX M Tazax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1emnb u eé
COCTaBHbBIC YACTH
C . JIab 0
" ¢ I;I;IaeToeKa ’ a c;paToplz)a;; panTa . BuGmorexa [IOK
M HHUC U T'YIINPOBaHU .
P | peryimp https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJIEKTPUIECKOE HAIPSHKEHHE.
BoasT™metp. JITaGopartopHas pabota bubnuorexa [JOK
42 ' 0.5
'i3mepeHue 1 perympoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
C .
8 Viemsoe conponmicne bimorera LIOK
A P https://m.edsoo.ru/ff0aa738
BeIeCcTBa
JlaboparopHas paboTa
||3
4 conpormmacan mposonca or cro 1 bimorera LIOK
P POBOL https://m.edsoo.ru/ff0aa738
JUTAHBI, TUTOMIAIN TIOTIEPEYHOTO
ce4eHMs U MaTepuaina"
3
o | e
p ' s https://m.edsoo.ru/ff0aad4a
ydJacTKa e
JlaGopaTtopHas paboTa
HH
CClIeZIOBaHUE 3aBUCUMOCTHU CHIIBI BuGmiorexa LIOK
46 TOKa, UAYILIEr0 YEPE3 PE3UCTOP, OT 1

COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HOCJ’ICI[OB&TCJ'II)HOC " 11apaJui€iIbHOC

47 COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSKEHUN bubmmorexa LIOK
48
[IPH TI0CJIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JABYX PE3UCTOPOB"
JlaboparopHuas pabota "IIpoBepka
IIpaBUJIa JJIsl CUIIbI TOKA IIpU bubmmorexa [LIOK
49
napasuie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4u Ha npuMEeHEHUE
50 3aKOHA OMaHHJISI pasjfanoro Bubmmorexa [IOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
Pabota u MomHOCTh
51 BJIeKTpI/I‘—IeCKI:FO TOKa. 3aKOH bubmiorexa OK
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaboparopHas paboTa
52 "Onpgz{enI;HHe II))a6OTLI U MOIITHOCTH bubmorexa HOK
| https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DIIeKTpUUYECKHE 1IeTTH U
53 NOTPEeOUTENHN PIEKTPUIECKOM bubmmorexa LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [locTosiHHBIE MArHUTHI, UX
B3aUMO/ICVCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnmnoreka [JOK
OJICH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe nojie. MaraHuTHOE 1oJie bubnuorexa [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMJIM U €ro 3HadeHUe IS KU3HU
Ha 3eMiie

https://m.edsoo.ru/ff0acOba

[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUYECKUE 3apsIbl.

57 3apsKeHHbIE Tela U UX Bubmmorexa [IOK
_ . https://m.edsoo.ru/ff0abd2c
B3aumMojieicTBus. [locTosHHBII
AJIEKTPUIYECKUNA TOK"
Konrtponsnas pabota o teme
"DnexTpuueckue 3apsbl.
3apsKeHHBIE Tella U UX
58 B3211)HM01[6171CTBH;1. TTocTostTHHEIN bubmotera [IOK
N https://m.edsoo.ru/ff0abea8
INEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyYHast
pabora
PeseprubIit ypok. PaGora ¢
" .
B
3 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepodHast
pabota
OmneiT OpcTena. MaruutHoe moJsie
60 3JI€K’[‘pI/II‘)IeCK):)FO TOKa MarHuTHoe bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKA C TOKOM
[IpuMmeHeHue JIeKTPOMAarHuTOB B
61 texHuke. JlabopaTtopHas pabota 0.5 bubmuoreka [JOK
"H3y4yeHue neicTBUSI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJAHUK C TOKOM"
DNEKTPOBUTATENH TTOCTOSTHHOTO BuGmorexa LIOK
62 Toka. Mcronp3oBanue

3JIEKTPOJBUTATENEH B TEXHUYECKUX

https://m.edsoo.ru/ff0ac86¢c
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YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopaTtopHast pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTsI 31ekTpoaBUTaTeNns”

63

OnbiTel Papajnes. 3aKoH
3JICKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

64

OnexrporeHepatop. CrocoOs
MOJIYUEHUS DIIEKTPUIECKOH
SHEPruH. DIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX HCTOYHHKAX
JHEPTUU

65

[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUUECKHUE U
MariuTHbIE IBICHUS"

66

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MarHUTHBIC
siBieHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Peseprubrit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBnie
SABIIEHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acche

68

PesepBHelit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MarHuTHeIe
saBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68
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9 KUIACC

KoanyecTBo yacoB

DJIeKTpOHHbBIe N poBbIE

e Tema ypoka Koutpoabnbie | IlpakTnyeckue Aara o0pasoBaTejbHbIE
n/n Bcero U3y4YeHH s
padoTsbI padoThbI pecypchl

1 MexaHnueckoe IBIMKESHHE. 1
MarepuanbpHas TO4Ka

5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOIMHENHOE 1 bubmuorexa [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBiwkeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonnHENTHOE PaBHOYCKOPEHHOE 1 bu6morexa [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJTMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk cxopoctu
JlaboparopHas paboTa
"OnpeneneHue yCKOpEHUs Tejaa npu bu6nunoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JIBIKCHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM mtockocTy"

8 CBoOoguoe nagenne teir. OnbITh 1
lanunes
PaBHOMEpHOE ABHKEHUE TIO

9 Opr}KHOI()ZTI/I. fﬂlepnoz[ Y 9acToTa 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0ae176

obpamenus. JInneitHas u yrioBas



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOpPOCTHU

10 LenTpocTpeMuUTenbHOE YCKOPEHHE
11 Ilepsbiit 3axkon Hprorona. Bekrop bubnuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHOzelicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTOHA. bubmmorexa LIOK
Cymnepro3urus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha mMpUMEHEHUE bu6mmorexa [IOK
3akoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctit. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemmenne 3agad mo reme «Cuiia
YOPYTOCTH
JlaGopaTopHas pabota
17 «Onple):z[enre):HHe IzKeCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPY>KHAHBI
18 Cua Tpemus bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubmuorexa [IOK
19
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "OHpEI[eJIEHI/Ie ioadoqmunema bubmmorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKCHUS
Pemenue 3aga4 no teme "3aKkoHbI
21 Herotona. Cjima yrpyroctu. Cujia bubmmorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubmmorexa LIOK



https://m.edsoo.ru/ff0ae612
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TATOTCHUS. Y CKOPEHHE CBOOOHOTO
naJxeHus

https://m.edsoo.ru/ff0af044

Ypox-koHpepenuus "JBrKeHHE TEI

23 BOKPYT I'PaBUTAIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmakTuxu"
Pemenne 3agad mo teme "Cuna Bu6 10K
HOJIMOTEKA
24 TSPKECTH U 3aKOH BCEMHUPHOI'O
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBasg kocMHu4ecKas CKOPOCTb. bubnuorexa LIOK
HeBecoMoCTh 1 IEPETPY3KH https://m.edsoo.ru/ff0af33c
perpy:
PaBHOBecue MaTepuaabHOW TOUKH.
AOCOIIOTHO TBEPIOE TEIO. BuGorexa LIOK
HOINOTEK
26 PaBHOBecue TBEpAOIO TENA C
SAKpEIIEHHOIT OIZHO - https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LienTp TskecTn
PaBHOBecue MaTepuanbHOM TOUKH.
AGCOTIOTHO TBEPIOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpETUIEHHON OCBIO BpalleHUS.
MowmenT cuibl. LienTp TskecTn
28 Pemienne 3agad mo reme "MoMeHT Bbu6nuoreka [IOK
cunbl. LlenTtp TsoxecT" https://m.edsoo.ru/ffOb02b4
[ToaroToBka Kk KOHTPOJILHOM paboTe
bu6nmuorexa [IOK
29 o TeMe "MexaHu4ecKoe JBUKEHUE.
B . | https://m.edsoo.ru/ff0b0408
3aMMOJIEMCTBHUE TEN
KonTponbhas paborta o Teme
bubnuorexa IIOK
30 "MexaHn4ecKoe IBUKEHUE. 1

Bsaumoneiicteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0b0408
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Nmnynbe Tena. UmMnynbe cumbl.
3aKOH COXpaHEHUs UMITYJIbCA.

but6mmoreka [IOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/JICUCTBHE
32 Pemenue 3agad no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHs UMITyibca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa 1 MOIITHOCTb bubmmorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 PabGota cuibl TSHKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota
36 «Ormpenenenue pabOThI CHIIbI TPEHHUS
MIPY PaBHOMEPHOM JIBIDKEHUH TeJia
110 TOPU3OHTAIILHOU MOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[loTenuuanbHas sHEprUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHKe
JlabopaTtopHnas padota «3yyeHue bubmuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHoe IBUKECHHUE U €TO bu6nuoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojaeoaHusl. but6mmoreka [IOK

By aennble kose6aHusl.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0a84
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Pe3onanc

43

MareMaTHuecKuil U NpyKUHHBIA
MasTHUKHU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHuH OT KECTKOCTH
MPY>KUHBI U MacChl TPy3a»

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

45

IIpeBpamenue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHHsIX

46

JlaGopaTopHas pabota
«OmnpenereHue 4acToThl U epruoia
KoJIeOaHUH TIPY>)KHHHOTO MAasITHUKAY

bubmuorexa [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH NIepHo/a KoJeOaHni
rpy3a, MOBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue Boinabl. CBONWCTBA
MexaHn4ecKkux BoJH. [IponoiabHbIe U
MIOINEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepennus "Mexanuyeckue
BOJIHBI B TBEPIOM TEIIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. Pactipoctpanenue u
OTpakeHUE 3BYyKa

51

VYpok-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
9aCcTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

VYpok-koHpepeHnus "YIbpTpasByK U

bu6mmoreka [IOK

53
uH(}pa3BYyK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[NoaroToBka Kk KOHTPOJIBHOM paboTe
but6mmoreka [IOK
54 10 TeMe "3aKOHbI COXPaHEHUS.
https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneOaHusi 1 BOJHBI"
KonTponbhas paborta o teme
95 "3aKOHbBI COXpaHEHUS.
Mexannueckue KoieOaHusi ¥ BOJTHBI"
56 DJIEKTPOMAarHuTHOE MOJIE. bu6nunoreka [IOK
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudpepennus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubmuorexa [IOK
Hcnonp30BaHue 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /ISl COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
but6mmoreka [IOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
HOMOILEH0 MOGHITEHOTO Teedbora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JJTUHBI
ANEKTPOMArHUTHOUW BOJTHBI
DneKTpoMarHuTHasl MPUPOa CBETA. BuG LIOK
nOIHOTEeKA
61 CkopocTb cBeTa. BosHOBBIE
P https://m.edsoo.ru/ffOb31d0
CBOIICTBA CBETa
Hcrounuku ceera. [Ipsmonuneitnoe
bu6nuoreka [IOK
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS u
Contita u Jlyssr https://m.edsoo.ru/ff0b3658
63 3aKoH OTpakeHHsI CBEeTa. 3epKaia. bubnmoreka [JOK



https://m.edsoo.ru/ff0b23ca
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Pemenne 3aJla4 Ha IPUMCHCHUC
3aKOHa OTpaXCHUsA CBETA

https://m.edsoo.ru/ff0b38c4

[Ipenomnenue cera. 3akoH

bubmuorexa [IOK

64 MPETOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEeHHE
cBeTa. Mcnonb30BaHuE MOJTHOTO bubmuotexa [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMIJICHHUS] CBETOBOTO JIyda OT
yria naJeHus Ha rpaHuie "Bo3ayX-
creksio""
Ypok-koHbepeHIHs
"Hcrionp30BaHKE MTOJTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIuna3el. OnTHYECKas CHIIa JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoeHne N300paKeHUH B TMH3AX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubmuotexa [JOK
PacCCTOSTHHSI U OTITHUECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparoriei TUH3bI"
71 VYpok-koubpepenus "OnTuieckue bubmuorexa [IOK

JIMH30BbBIE TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0c0a7e

I';ma3 xak onTrdeckas cHCTeMa.

bu6mmoreka [IOK

7 3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepennus "JledexTs
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
Omeitel HetoTona. CrioxeHne bu6mmoreka [IOK
74
CIEKTPAJIbHBIX IBETOB. [lucniepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas padota "OmnbITHI 1O
a3JI0’KEHUIO OEJIOro CBEeTa B CIIEKT
75 E BOCIIPUATHIO LIBETA MPEIMETOB ’ bubamorexa LIOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HaOIIOAEHUH Yepes3
[[BETOBBIE (QMIBTPHI"
Ypok-nipakTukym "BosnHOBBIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepepeHms u audpaxaus”
77 Omnsitel Pesepdopaa u mranerapHas bubnmnoreka [IOK
MOJIeNb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma
bopa
Hcnyckanue u nori HHE CB
79 aT(;I\Z(fM? KBZHTLS H;Eleeﬁqai;eem bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 VYpok-npaktukyMm "Habmonenue bubmuotexa [IOK
CIIEKTPOB HCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIILI bubmorexa OK
https://m.edsoo.ru/ff0c1672
82 CtpoeHre aTOMHOTO S/Ipa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b4684
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HYKJ'IOHHaﬂ MOACIIb

https://m.edsoo.ru/ffOc18ac

83 PanuoaxTiBHBIE IPEBpAIICHMUS. bu6morexa [IOK
H3otombl https://m.edsoo.ru/ffOclals

84 Pemenune 3ama4q mo teme: bu6nuorexa [IOK
"PaiOaKTHBHEIE [TPEeBpaIecHUs" https://m.edsoo.ru/ffOclb4a

85 [epwon momypacnama
Ypok-koHhepeHIHs

86 "lfannoalcﬁ)/mrl){m: U3IIy4eHUS B budmmorexa [IOK

| https://m.edsoo.ru/ff0c2126
IPUPOJIE, MEAUITUHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI
87 C(?XI?&HCHE;I 3aI}iI)$II[OB0I‘O u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MAacCOBOI'0 YHCEII

88 DHeprus CBSI3U AaTOMHBIX SAJIEP. bubmuorexa [IOK
CBsI3b MacChl U SHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau o teme "Snepueie
peakuun"

90 Peakiuu cunTtes3a u neneHus saep. bu6mmoreka [IOK
Hcrounuku saeprun CoiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koupepenmus "Anepuas

91 sHeprerTuka. Jlencreus
pPaJIMOaKTUBHBIX U3TyYCHHUH Ha
JKHBBIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJILHOM paboTe

92 1o TeMe "DJIeKTPOMarHuTHOE TOJIE. bub6mmorexa [IOK
DNEeKTPOMAarHUTHBIE BOJHBIL. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHMs"

93 Kontponbnas padota o reme

"JeKTpOMarHuTHOE MoJIe.
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DJIEKTPOMArHUTHBIEC BOJIHBI.
KBauroBeie saBneaus"

[ToBTOpenue, o6odIICHNE.

but6mmoreka [IOK

94 J
B a60paTOprHe pa6OTB: HOKYPEY https://m.edsoo.ru/ff0c245a
BsaumopeiictBue Ten
o [ToBTOpenue, 0600menue. Pemenne BuGniorexa LIOK
ACUCTHBIX U KAaYCCTBCHHBIX 3aJa4
P | fl https://m.edsoo.ru/ff0c2572
1o TeMe ""TeroBbIe MPOLECCHI
[ToBTopenue, o6o0eHue. Pemenne
96 pacUETHBIX U KAaYECTBEHHBIX 3a71a4 but6mmoreka [IOK
o Teme "KIIJ] TermoBeix https://m.edsoo.ru/ff0c2a22
nBurareaei”
IT , 0000 .P
R —— biGmiorexa LIOK
P 8 https://m.eds00.ru/ff0c2b30
o teme "KIIJ[ anekrpoycranoBoOK"
% | MaGoparopnse paors no kype Bumoresa LIOK
| PaTOPHMIE P | pey https://m.edsoo.ru/ff0c2c52
CBeToBbI€ SABICHUS
0 H(:(BTOpeHI/Ie, 0606?;61—;1/16. Pa6oTa ¢ BuGmorexa LIOK
TCRCTANITTIO Tenle ~a O,I,{H https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUA B MCXaHUKEC
I1 6006 . Pab
100 | rexcravn o evie oneGamun 1t BuGmonesa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 600 . Pab
101 TeilzTT(;iTEz’;hfe {'HCe:eI/;ZBL?e . bubmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SBIICHUS
102 [loBTOpenue, 06061menue. Pabora ¢
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MPOBEPSEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

7 KJIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3jimiaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘ICCKOG SBJICHHUC

1.3

pacrio3HaBaTb IPOSIBICHUE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXaroIleM MUpe, B TOM 4Hclle (pU3NYECKue SIBJICHHs B MPUPO/IE,
IIPY 3TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OMHCHIBAThL HW3YYCHHBIC CBOHCTBA Tel W (PU3UYECKHE SBICHHS,
UCTIONB3YS  (DU3MYECKHE BENIWYUHBI, TPU OMUCAHUHM TMPABUIBHO
TPaKTOBaTh (UBUYECKUH CMBICI HCIOJB3YEMbIX BEIMYMH, UX
0003HaYeHUS U eUHUIIBI (PU3UUECKUX BEIIUYNH, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBIICHUS U IPOIIECCHI,
WCIMOJIb3ysl HW3YyYECHHBIE 3aKOHbBI, IPU OSTOM J1aBaTh CJIOBECHYIO
GopMyIMPOBKY 3aKOHa M 3alUCHIBATh €ro  MaTEeMaTUYECKOe

BBIpaXXEHHE

1.6

O0BSACHATh (PU3UYECKUE SBJICHHSI, MPOLIECCHI U CBOWCTBA TEJ, B TOM
yycjie W B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIBIATh NPUYMHHO-CIEICTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWMCTBA (PM3MUYECKUX ABICHUH, (PU3NUECKUX 3aKOHA WITH

3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a7a4u B 1 — 2 EeNCTBUS, UCTOJIb3YSl 3aKOHBI U

(bopMyITBI, CBSI3BIBAIONINE (PU3NICCKUE BETUYHUHBI: HA OCHOBE aHAJIH3a




yCIIOBHs 3aJa4yd 3alUCbIBaTh KpPaTKOE YCIOBUE, IIOJICTaBIIATH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHbBIE JaHHbIE, HEOOXOAMMBIE JJIs PEIIEeHUs 3ajay, OIlEHUBATh

PeaTUCTUYHOCTD MOTYYEHHON (PU3MUECKON BEIIMUYHUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TPU MOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HKCCIECIOBAHUA  BBIIEISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUyYaTh "
WHTEPIPETUPOBATh TONYUYEHHBIA pe3yiabTaT, HAXOAWUTh OIIMOKH B

XO0Z¢€ OIIbITa, ACJIAaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOAUTH OIBITHl MO HAOMIOACHHIO (U3UYECKUX SBICHUN WK
busznyeckux  CcBOMCTB  Tem:  (GopMynHpoBaTh  IpOBEpsieMbIe
NPENIOJIOKEeHNUs, coOUpaTh  YCTAHOBKY U3  HPEIJIOKEHHOIO

000py/0BaHus, 3alKUCHIBATh XO/1 ONbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJTHATH TPSIMBIE M3MEPEHUs] C WCIOJIh30BAHWEM AaHAJOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUs MPUOOPOB C yIETOM

3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOH  (hU3HUYECKOH
BEIIMYUHBl OT JPYrol C UCIHOJB30BAHUEM MPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO HCCIIEOBAaHUSA, COOMPATH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUS, CIEAYs NPEUI0KECHHOMY IUIaHY,
(buKCUpOBaTh PE3yabTaThl MOIYYEHHOM 3aBUCHUMOCTH (U3NUYECKHUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQHKOB, JIeJIaTh BHIBOJIBI

I10 pE3yabTaTaM HCCICAOBAHUA

1.12

IIPOBOJUTHh KOCBEHHbBIE H3MEpPEHUs (PU3MUECKUX BEJIWYHH, CIeAys
NPEJIOKEHHOW MHCTPYKIUU: IIPU BBIITOJIHEHUH U3MEPEHUM coOupaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOM

BCJIMYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKHM Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaTh MPHUHLIMIBI  ACHCTBUS OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS H3YyYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBI0 UX ONHCAHMS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OXOoauMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTH TpPUMEPHl (HAXOAUTh HMHPOpPMALUIO O MPUMEPAX)




NPaKTUYECKOTO UCIOJIh30BaHUs (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM I8 OOecnedeHHs O€30MacHOCTH TpPU  OOpAIICHHH C
npuOopaMy M TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 310POBbS U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpejie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIyTEM CpPaBHEHMs Pa3IMYHBIX HMCTOYHUKOB
BBIJIENIATh MH(OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOYKET OBITh HeHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh npu BBIMIOJTHEHUH y4eOHBIX 3a/1aHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusudyeckoro  coaepaHws,
CIIpaBOYHBbIE MaTepHasbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HWCTOYHHKOB uWHGpoOpManuu (U3HIECKOTO
COJIepKaHUs, B TOM YHCIIE MyOJUYHO JEeNaTh KPaTKUe COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Y4YEOHBIX HCCICIOBAHUMA, MPU STOM
TPaMOTHO HCIIOJIb30BaTh W3YYCHHBI MOHATUWHBIA ammapar Kypca

(1)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpefﬂeHTaHI/IeI\;I

1.19

P BBITTOJTHEHUH YYEOHBIX TIPOSKTOB W UCCIEAOBAHUN pacrpeacisiTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a4aMH,
CIIEIUTh 3a BBLITOJHEHUEM IIIaHa JCHCTBMI, aJeKBATHO OICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHMMOJICHCTBHE, YUUTHIBAS MHEHHE

OKPY>KaIOIIHNX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1.1

HCIIOJB30BaTh IOHATHA

1.2

pas3iindaTth ABJCHUA MO ONHCAHHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCI(OC SIBJICHUC




1.3

pacrno3HaBaTh TPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpe, B TOM 4Hclie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SIBICHUN

1.4

ONHKCHIBATh W3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCTIONB3Yysl (U3WYECKHE BEIHYMHBI, TPH ONMUCAHUU TPABUIBHO
TpakTOBaTh  (U3MYECKH  CMBICT  HCIOJB3YEMBIX  BEJIMYHH,
0003HaUeHUs U €AUHUIB (PU3NYECKUX BEITMYUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIrHMMH
BEJIMYMHAMHU, CTPOUTh  TIpadUKud  H3YYEHHBIX  3aBHCUMOCTEH

(I)PBPI‘IGCKI/IX BCINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
GOpMyIMPOBKY 3aKOHa M  3alHChIBAaTh €r0 MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OO0BSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallMud IIPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISABIISAITH IPUUMHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYEecKUX IIaroB ¢ momouipio 1 — 2 u3ydyeHHBIX CBOMCTBa

(1)I/I3I/I‘leCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 3dKOHAa HUJIK 3aKOHOMCPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 NEHCTBHSI, UCIOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX I peuleHHsl 3a7auyd, BbIOMpAThb 3aKOHbI U (OPMYIIBI,
HEoOXoauMBbIe JUIsl €€ pelIeHUs, NMPOBOAUTh pacu€Tbl U CPAaBHUBATH
MOJyYeHHOE 3HA4YeHHWE (PU3MUECKOW BEIUYMHBI C W3BECTHBIMHU

JTaHHBIMHA

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(U3NUECKUX METOJI0B, UCIIOJIb3Ysl ONMCAHUE UCCIIEJOBAHNUS, BBIACIATD
IIPOBEPSIEMOE TIPEATIONIOKEHUE, OLIEHUBATH IPABWIBHOCTH MOPSAJIKA

MPOBCACHUA UCCIICAOBaHN, ACJIaTh BBIBOAbI

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHHIO (U3NYECKUX SBICHUN WIH
busznyeckux  CBOMCTB  Ten:  (OpMyNIHpPOBAaTH — IPOBEpsieMbIe
NPENIoNIOKEeHNUs, coOUpaTh  YCTAaHOBKY U3  MPEIIOKEHHOIO

000py/0BaHus, ONUCHIBAThH XO/1 OMbITA U (POPMYIHPOBATH BHIBOABI




1.10

BBIIIOJIHATH IIPSMBIC HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHOM MOTPEITHOCTH

111

NPOBOJUTH  MCCJIECNOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MWCIOJB30BAHUEM IPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCIIEJOBaHUE, COOMpaTh YCTAaHOBKY U BBIINOJIHATH
U3MEpeHus, clenysd  MNpeIoKeHHOMY  IUIaHy,  ()UKCHPOBATh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOIUI] U Tpa(UKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTATAM UCCIICAOBAHUA

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHsS]  (PU3MYECKUX  BEIUYHH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPenjoKeHHOW WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKU Oe3omacHocTH 1pu  paboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIMIBI JEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX OIMCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (IM3WYECKHX SIBICHUH © HEoOXoJIuMble

(1)I/I3I/I‘leCKI/IC 3dKOHOMCEPHOCTHU

1.15

pacmo3HaBaTh MPOCTHIE TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o ¢XeéMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJISATH CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaUYCHHS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O TNpUMepax)
NPaKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU i1 oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu ¢
npubOpaMy U TEXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHHUS 310POBbs U

CO6J'HOI[CHI/ISI HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHUS B Oprxca}omeﬁ cpeac

1.17

1.18

OCYIICCTBIATDH ITOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/I‘-ICCKOFO COACPIKaHUA B CCTH
I/IHTepHeT, Ha OCHOBC HMCHOIIMXCA 3HAaHUN U l'Iy'TéM CPpaBHCHUA
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IH(i)OpMaI_[I/IIO, KOTOpas

ABIIETCS TPOTUBOPEUMBON MIIH MOKET OBITH HEIOCTOBEPHOM

HCIIOJIB30BaTh INPpHU  BBIIIOJIHCHUHN y‘IC6HBIX 3aﬂaHHﬁ Hay4YHO-

NOMYJISPHYIO JIUTEpaTypy (PU3HUECKOrO COJAEpKAHMS, CIPaBOYHBIC




Marepuaibl, pecypcbl cetu VHTepHer; BinajgeTe npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAILIMU U3 OJTHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MMMCHMECHHBIC U KPATKHAE YCTHBIE COOOIICHHSI,
0000mas wHGOpMAIMIO W3 HECKOIBKUX HCTOYHHKOB (HU3MUECKOTO
COJICp)KaHHS, B TOM YHCJIEC MYOJMYHO MPEICTABISITH PE3yIbTaThI
MPOEKTHOM WIJIM MCCJIEN0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPpaMOTHO HCIIOJIb30BaTh W3YUEHHBIM MOHATUWHBIN amnmapaTr Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC HpeBCHTaHHCﬁ

1.20

9 KJIACC

IPYU BBITIOJHEHUHM Y4Y€OHBIX MPOEKTOB M MCCIEAOBaHUN (U3UUECKUX
MIPOIIECCOB pacIpeAessiTh 00SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM  3aJayaMH, CJICIWTh 3a BBIINOJHCHHEM ILIaHa
JIEUCTBUA W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATh
CO6CTB€HHLII>1 BKJIa B OCATCIIBHOCTD rpyrmbl, BI)ICTpaI/IBaTB
KOMMYHI/IKaTI/IBHOG BSaHMO)ICI\/JICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspeniatb KOHQIUKTHI

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHUsA

1.1

HCIIOJI30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3jindaTth SABJICHUA MO ONHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILICCKOG SABJICHHUC

1.3

pacrio3HaBaTh IMPOABJIICHHUC HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpYyZKaroumeM MHUpeE, B TOM YHUCIIC (I)I/I3I/I‘leCKI/Ie SABJICHHUA B IPHUPOIC,
IIpru 3TOM IICPCBOAUTHL MPAKTHUYCCKYIO 3a1a4y B yqeGHylo, BBIACIIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UICCKUX SBICHUN

1.4

ONKCHIBATh H3YYEHHbIE CBONCTBA Tel U (PU3IUYECKHE SIBICHMS,
UCHONB3YS (U3MYECKHE BEJIWYUHBI, NPU ONUCAHUM TMPABUIBHO
TPaKTOBaTh  (U3MYECKHA  CMBICT  HCIOJB3YEMBIX  BEJIMYHH,
0003HauCHUS U €AUHUIB (PU3MUYECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH

BCINYHUHaMMU, CTPOUTH rpa(p HNKHU HU3YUCHHBIX 3aBUCHMOCTEN




1.5

(1)I/I3I/I‘ICCKI/IX BCJINYHH

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH H3TOM [aBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIpAXKEHHE

1.6

OO0BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallud IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh O0BSCHEHUE U3 2
— 3 JIOTMYeCKHUX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOICTBa

(i)I/I?»I/I‘leCKI/IX HBHGHI/Iﬁ, (bHSI/I‘ICCKI/IX 3daKOHAa UJIK 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmMparoluecs Ha cucremMy u3 2 — 3
YPaBHEHMI), HCHOIBb3yd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nyeckue BeIMYMHBI: HA OCHOBE aHaJIW3a YCIOBUSA 3aJadd
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIUE WJIIU
M30BITOYHBIE TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMEbIE
JUISL pelleHus, MPOBOAUTH PAcu€Thl M OLEHUBATh PEATUCTHUYHOCTD

MOJY4eHHOTO 3HaYeHUs (PU3NIECKON BETUUNHBI

1.8

pacnio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCIIUTh HIPU TTOMOIIU
(bnanecm/lx METOAOB, UCIIOJIB3Yys OIMMUCAHUC HCCIICAOBAHUS, BBIACIIATH
MPOBEPACMOC IPCATIONIOKCHUC, OLCHHBATHL IMPABUIBHOCTL IIOPSAAKa
MMPpOBCACHUA HCCICAOBAHUA, MACJIATb BbIBOAbI, HWHTCPIPCTUPOBATDH

PE3YIbTATHI Ha6J'IIo,Z[eHHI>i U OIIBITOB

1.9

IPOBOJUTH OIBITHl IO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEJIbBHO COOMPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpYyJOBaHUS, ONMHUCHIBATH XOJ OMBITA M €ro

pe3yinbTaThl, POPMYITUPOBATH BHIBOJIBI

1.10

NPOBOIUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneNsisl CpelHee 3HaueHUe H3MepsieMOol BelnduHBI ((hOoKycHOE
paccTosiHMe coOMparolei JMH3bI), 000CHOBBIBATH BHIOOp crocoba

U3MepeHus (U3MEPUTEIBHOTO pHOOpa)

1.11

MPOBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
MCIIOJIb30BAaHUEM MPSMBIX HU3MEpPEHUN: IJIAHUPOBATh HCCIIEOBaHHUE,
CaMOCTOSITENILHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yNbTaThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BHIE TaOIUIH

Fpa(l)I/IKOB, ACJIaTh BBIBO/BI IO PE3yjIbTaTaM UCCIICAOBAHUA




1.12

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHMsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE W3MEPEHHUs, CleAysd MNpPEIIOKCHHOW HWHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJYYECHHBIC

pe3yJbTaThl C YYETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBWja TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢

J1a00paTOPHBIM 000PYI0OBaHUEM

1.14

pa3jindaTb OCHOBHBIC IIPHU3HAKU HU3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJEJIeH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIIO, TOYECYHBIH MCTOUYHUK
CBCTA, JIY4, TOHKas JIMH34, IIJIAHETApHAd MOJCJIb aTOMa, HYKJIOHHAd

MOJCJIb aTOMHOTI'O Apa

1.15

XapakTepu30BaTh IMPUHLUIBI JCHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHMM U HEOOXOJIUMBbIe

(1)I/ISI/I‘~IGCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPHU PELICHUH Y4eOHO-TIPAKTUYECKUX
3aJ]a4, ONTUYECKHE CXEMBI JUJIsl TOCTPOEHHs N300paKeHHH B MIIOCKOM

3epKasie ¥ coOMparoleil JTuH3e

1.17

NPUBOJIUTh TPHUMEPHl  (HAXOAWTh HWH(OpPMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIA  o0ecriedeHusi Oe30MacHOCTH TIpH  OOpamieHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10pOBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEICHUSI B OKPYXKAIOIIeH cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIK (U3HUECKOTO COACPKAHUS B CETU
HHTepHeT, CcamMoCTOSTENIbHO (GOPMYIUpPYs TOMCKOBBIA  3ampoc,
HaXOAUTb NIYyTH  ONPEAECIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
nHGOpMallMd Ha OCHOBE HUMEIOUIUXCS 3HAHUM M JOTMOJHUTEIHHBIX

HNCTOYHUKOB

1.19

UCIIONB30BAaTh MpPH  BBINOJHEHWHM Y4eOHBIX 3aJlaHUl  Hay4dHO-
MOMYJISPHYIO JIUTEPaTypy (U3HUECKOro COJAEpIKAHMS, CIIPaBOYHBIC
Marepuaibl, pecypchl cetn HTepHer; BinageTe npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYT'YIO




1.20

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HWH(pOpPMAlUU M3 HECKOJbKUX HCTOYHHUKOB (DU3MUECKOIO
coJiep>KaHUs, MYOJIMYHO MPEICTABIATh PE3YyIbTaThl MPOECKTHOM WU
HCCIIEAOBATENIBCKOM  ACATENBHOCTH, INPU  OTOM  TI'PaMOTHO
WCIOJIb30BaTh U3YUYEHHBIN MOHATUMNHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘-Ie6HBIX IMMPOCKTOB U HCCIIeJOBaHU (1)I/I3I/ILICCKI/IX
MpoHeCCOB pacupeaAcIiaTh 00513aHHOCTH B rpyarne B COOTBETCTBUU C
INOCTAaBJICHHBIMM  3aJa4YaMM, CICOAHMTb 3a BbIIIOJHCHHMCM IIJIaHA
JIEHCTBUI )51 KOPPECKTUPOBATH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIIIbI, BbICTPAUBATDH
KOMMYHHUKAaTHBHOC B3aHMOHeﬁCTBHe, IIPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




INPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pasaeia

Kon
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIIET'O MHUPA
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®dusmka — Hayka O HpHPOAC. SIBnenus IpuUpoabI.
dusndeckue SIBJIICHUA MCXaHHUYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKUC, MAT'HUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

Odusznueckne BenuyuHbl. 3mepenne  uzmueckux
BenmuuuH.  Dusuueckue  npubopsl.  IlorpemmHocTts

n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUI]

1.3

EcTtecTBeHHOHAy4YHBI METOJ IO3HAHUS: HAOJIIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIIBUYKEHHUE THUIIOTE3,
OKCHEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHEHHE

HAOJIIOJAEMOT0 SBJICHUSA

1.4

Onucanue (bI/ISI/ILICCKI/IX SIBJICHUH C IIOMOIIBIO MoAelei

1.5

[IpakTryeckue paboOTHI:

#HH##Par###13mepeHue pacCTOSHUIA.
#H##Par###l3mepenne 00bEMa KUIAKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaIbIX TEJl.
#HH##Par###l3mepenue  TemmepaTypel TpH  [IOMOIIH

JKUJIKOCTHOTO TEPMOMETpA U JTaTUUKa TEMIIEPATYpPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHIECTBA

2.1

#H#Par###CTpoeHune BelecTBa: aTOMbl M MOJICKYJIBI, X
pazMepbl.  OnbITBI,  JOKa3bIBAIOIIUE  JMCKPETHOE

CTPOCHHUC BCUICCTBA

2.2

2.3

H#H#Par### ] pimxenue YacTHIl  BeEIECTBa. CBs3b
CKOPOCTH  JBWDKEHHUS  YacTHI[ C  TEMIIepaTypoH.
BbpoyHnoBckoe nBuxenue, nupdysus

B3anmojeficTBIE YacTHUI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBaHHUEC




###Par###ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOSHHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TeIl.

2.4 B3anMocBsA3p MeXay CBOMCTBAMH BEHIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX W MX aTOMHO-MOJICKYIISIPHBIM
CTPOCHHUEM

2.5 Oc00CHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#HH#Par###Ouenka auaMeTpa atomMa METOJIOM PsiioB (¢
UCIIONIb30BaHueM (oTtorpaduii).

2.6 #HHPar###OneITel 110 HAOJMIOJEHUI0  TEILUIOBOIO

pacuIMpeHust ra3oB.
H#HHHPar###0nbITEl IO OOHAPYXKEHUIO JEHCTBUS CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe JIBUDKEHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBHIKEHHE
H##HPar###CropocTs. Cpennsis CKOPOCTb pu
3.2 HEPaBHOMEPHOM [IB)KEHHMH. Pacuér myTu U BpeMeHH
JIBUYKEHUS
SBnenne uHepuuu. 3aKOH WHepuUMH. B3anmonaeincTBue
3.3 TEJ KaK NPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS Tell
Macca kak Mepa HTHEPTHOCTH Tena
3.4 ###Par###1notHocts BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BEMA BEIIECTBA
3.5 Cuna kak XapakTepUCTHKa B3aUMOJIEHUCTBUS Tell
36 Cuna ympyrocty u 3akoH ['yka. M3mepenue cuibl c
' MOMOILBIO TMHAMOMETpPA
37 ###HPar#Ht#Bnenne TaroreHus u cuia Tshkectd. Cuna
' TSDKECTH Ha Jpyrux 1iaHerax. Bec tena. HesecomocTh
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHE IOKOSI.
' Tpenue B npupoae U TEXHUKE
29 #H##Par###Cnoxenue Cwi, HaIlpaBJIECHHBIX IO OIHOU
' npsiMoi. PaBHOAEHCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OmnpezneneHre CKOPOCTH  PAaBHOMEPHOIO  JBM)KEHUS
(mapuka B OKHJAKOCTH, MOJENIU  DIEKTPHUUYECKOIro
aBromMoOmiIs W Tak ganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJIbKEHHMS Opycka WIM IIapuka 1o
HAaKJIOHHON  miockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOIO Tena. OnbIThI, JEMOHCTPHPYIOIIHE
3aBUCUMOCTh pPAcTshKeHUs (nedopmariy) NpyKUHBI OT
OpWIOKEHHOW cuibl.  ONBITBI, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHHs CKOJBKEHHs OT Beca Tena U

XapaKkTepa CONPHUKACAOIINXCS HOBGpXHOCTCfI

du3rnYecKre SIBJICHUS B pupoac: NpuMeEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMM B XKHMBOW M HEXHUBOW IPHUPOJIE,
JIEWCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuyeckre ycTporcTBa: TUHAMOMETP, HOJIIMITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJJKOCTE 1 TA30B
41 Hasnenue TBEpaoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBJICHUS
42 JlaBnenue raza. 3aBUCHUMOCTb JJaBJICHUs Taza OT 00bEMa,
' TeMIepaTyphbl
A3 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTAMHU U
' razamu. 3akoH [lackana. [THeBMaTHUECKE MAaIIUHBI
3aBUCUMOCTh  JABJICHMSI JKUJKOCTH OT  TJIyOUHBI.
4.4 IM'uapocraTuueckuii mapagokc. CooOIIaroNMecs COCyabl.
['unpaBnuueckne MEXaHU3MBbI
ATtmocdepa 3emin u atMocdepHoe naBienue. [IpuanHb
A5 CYIIIECTBOBAHMS BO3AYIIHONW 000m0uku 3emid. OmbIT
' Toppuuemin. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJ] YpPOBHEM MOps
A6 N3mepenue atmochepHoro nasieHus. IlpuGopsr s
' U3MEPEHUs aTMOC(EPHOrO 1aBICHUS
[elicTBue XUAKOCTHM W rasa Ha NOTPYKEHHOE B HHX
4.7 Teno. BeitankuBaromasi (apXxmmenoBa) cuia. 3aKOH
Apxumena
4.8 ITnaBanue Ten. BoznyxomiaBanue




4.9

[TpakTrueckue pabOThI:

HccrmegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpy)KEHHOM B JKUAKOCTb 4YacTH TeJja.
OrnpeenieHNe BHITATKUBAIOIIEH CUITBI, ACHCTBYIOIICH Ha
TEN0, TNOrpyxkEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, AEHCTBYIOIIECH
Ha TEIO B JKUJIKOCTH, OT Macchbl Teaa. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIICH HAa TENO B >KUIKOCTH, OT 00bEMa
MOIPYKEHHOU B KUIKOCTh YaCTU TeJla U OT ILNIOTHOCTH
JKUJKOCTH. KouctpyupoBanue apeomerpa 50301
KOHCTPYUPOBaHHE  JIOAKM W  OIpeaesieHue €€

Ipy30M0bEMHOCTH

4.10

@duznueckue  SABIEHUS B IPHUPOJAE:  BIIMSHHUE
aTMOC(epHOT0 JaBJICHHS Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO
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TexHuueckue YCTpPONCTBA: COOOILAOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKHNA Ipecc,
MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanundeckas pabota
5.2 Mexanudeckast MOIITHOCTh
53 [lpocThie MeXaHWU3MBI: pblYar, OJOK, HaKJIOHHAs
' iockocTh. [IpaBuiio paBHOBeCHs phlyara
5.4 [IpumeHeHre mpaBuiia paBHOBECHS pblUara K OJIOKy
«3onoTtoe  mpaBwio»  MexaHuku.  Koadouimenr
5.5 MOJIE3HOT'O necTBus MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, OTHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
5 g [lonnasi mMexanuueckass dHEpPrusi. 3aKOH U3MCHEHUS H
' COXpaHEHHs] MEXaHUYECKON SHEPTUH
5.9 [TpakTuyeckue paboOTHI:




###Par###Onpenenenne pabOThl CHIBI TPEHUS TIPH
PaBHOMEPHOM JIBIDKCHHH TeJla 10 TOPHU30HTAIBHON
noBepxHocTH. MccnenoBaHwe yclIoBHI paBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

dusznueckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuueckne YCTPOMCTBA: pblUar, IMOABWXXHBIM U
5.11 HETOJABHKHBIA OJIOKH, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COEPKAHUS
pa3jaena 3JIeMeHTa
TEIUIOBBIE ABJIEHM A
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYIISIPHO-KHHETHYECKOM
61 TEOpUM CTPOCHHS BemecTBa. Macca U pa3Mepsl
. Moyiekyln.  ONBITBI, TOATBEPXKAAIOIINE  OCHOBHBIE
MOJIOXKEHUS MOJICKYISIPHOKUHETUYECKOW TEOPUH
Mopenmu  TBEpAOrO, IKHAKOTO U  Ta3000pa3HOTO
6.2 cocrtosiHuil BemectBa. Kpucramnmueckue u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB Ta30B, KUIKOCTEH W TBEPABIX TEI
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYISIPHOKHHETHIECKOM
TEOpUH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacIMpeHHe U CKaTHE
66 Temneparypa. CBsi3b TeMIIEpaTypbl €O CKOPOCTHIO
. TEILIOBOTO JABUKCHUS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPTHH: TEIJIOTepeiada U COBEPIICHHE paOOThI
6.8 Buner Teruionepenayu: TEIIONPOBOIHOCTh, KOHBEKIIHUS,




HU3Ty4YCHUC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue U  KoHIeHcanusi. VcmapeHwue.
6.12 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TomIMBa. Y ieJbHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeruoBbix —apuratenein  KIIJ
6.15 TEIJIOBOr0O ABUraTess. TemioBble ABUTATEeNId U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#A#HPar###OnbITBL  TI0  BBIPALIMBAHUIO  KPUCTAJJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

H#HHHPar###0OnbITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JIABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIU
OXJIaXICHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPrUU Tela B pe3yibTaTe Teruionepenayn u padoTsl
BHEITHUX CHIL.

#H##Par###lccnenoBanrue SBJIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAUTHYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yaeIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/TyXa.

#H#Par#H##Onpenenenre yaeabHOW TETUIOTHI TIABICHUS

JIBJA.

6.18

Odusuveckue SBICHUS B MPUPOJAC: TMOBEPXHOCTHOE
HATSDKEHHE W KallWULIPHBIC SIBIICHUS B IPHPOJIE,
KpHUCTaJUTBI B Tipupoe, m3nydeHne ColHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHnyeckne  ycTpoWcTBa:  KaNWUIAPBL,  NPUMEPHI
HCIIOJIB30BAaHNSl KPUCTAILIOB, >KUJIKOCTHBI TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, IMapoBas TypOUHAa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue  3apspkeHHBIX  Teln.  3akoH  Kyiona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TEJIaMu)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku u
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOYHMKYN MOCTOSIHHOTO TOKa
JeticTBus 3JEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpshKeHUe
29 ConpoTuBiieHue MIPOBOJHUKA. VY nenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W HapaJUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrositHHBIE MarHWTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MarautHoe mone. MarHuTHoe mosie 3eMiIM U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HA TMPOBOJHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOU SHEPIumu. DNEeKTPOCTAHIINI Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

N3mepenue u perynupoBaHe HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mnpaBuna CIOXKEHHUS HANPSHKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIBI TOKa MpU MapajuieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OmnpeneneHrie  MOLIHOCTH  3JIEKTPHUUECKOTO  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITbl,  JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHﬁ MArofuMTHOIO II0Jid Ha IMPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BJIGKTPOMaFHI/ITHOf'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

Ousuueckue SBIEHUS B NPUPOJE: IJIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3eMile, MOJISIPHOE

CHSIHHC

7.22

TexHU4YecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTElb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 31EMEHTBI COAEPKaAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe ABWKEHHE. MarepuanbHas TOYKA.
81 Cucrema otcuéra
8 8.2 OTHOCHUTENBLHOCTb MEXAHUUECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE IPSIMOIMHEHHOE IBIKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHUE.
8.4 CpenHsass W  MTHOBEHHas CKOpPOCTh Tela  TIpH

HCPaBHOMCPHOM ABHUXXCHUU




Yckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 #HHPar###CBoooHoe magenue. OnsITe! [anuies
###Par###PaBHoMepHOE JBUKEHUE TI0O OKPYKHOCTH.
8.7 Ilepuon u wacrora oOpamienus. JluneitHas u yrioas
ckopocTH. LleHTpocTpeMuTeTbHOE YCKOPEHHE
8.8 Ilepsrii 3axoH HeroToHa
8.9 Bropoii 3axkon HeroToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 HHAPar###] [puHIIUTT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuia TPEHUs CKOJIBXEHUS,
8.13 CUJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPCHUS
#HHHPar####Cuna  TSKECTM U 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
Jewxkenue  mmaner  Bokpyr  Cosnma.  IlepBas
815 KOCMHU4YecKasi cCkopocTb. HeBecoMoCTh U neperpysku
516 PaBHOBecue MarepuanbHON TOUKHA. AOCOIIOTHO TBEPI0E
' TEJ0
###Par###PaBHoBecue TBEPAOro Tela C 3aKPEIUIEHHON
847 OChI0 BpauieHus. MomeHT cuiibl. LIeHTp TsxecTr
8.18 Nmnynsc Tena. U3menenue ummnynbca. MIMnynbce cuiibl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 #HHHPar###PeakTHBHOE NBIKEHIE
8.21 Mexanndeckas paboTa 1 MOIIHOCTb
PabGora cun TsbkecTH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PAOOTHI
) [loTennmanpHass dSHeprust Tela, MOMHATOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMIn
8.24 [ToTenuuanbHas SHEPTUsI CKATON TPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema 0O
8.5 KMHETHYECKOU SHEPIUU
8.26 H##HHPar###3axoH coxpaHeHUsT MEXaHUIECKOW YHEPTUN




8.27

[TpakTrueckue pabOTHI:

Ormpenenenne cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka
WIM JIBIDKEHUS IIApUKa 110 HAKIOHHOW IUIOCKOCTH.
OnpeneneHre yCKOpeHUsl Tena MpU PaBHOYCKOPEHHOM
JIBM>KCHHUH IO HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 Ha4aJlbHOM CKOPOCTH.
[IpoBepka THIOTE3bI: €CIAM TMPH PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4YaJlbHOM CKOPOCTH IMYTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKCHHUS
OT cCuibl HOpMaJbHOTO JaBieHus. Omnpenenenue
kod(dduimenTa TpeHUs CKoNbkKeHus. OrnpeneyieHue
KECTKOCTU TpYyXKuHBL. OrnpeneneHue padOThHl  CUIIBI
TPeHHST TP PABHOMEPHOM JIBIDKCHWH Tela TI0
TOPU30HTAIbHON MoBepXHOCTH. OrmpeaeneHue padOTHI
CHIIBI  yOpyrocTh  IpU  INOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HEMOABM)KHOTO ¥ IOJBIIKHOTO

OJIOKOB

8.28

du3nueckue sSBJICHUI B mpupoac: NpuiiiBbl U OTJIUBBLI,
JABMOKCHHUEC IIJIAHCT ConHevHoM CUCTCMbI, PCAKTHUBHOC

JABHXKCHUC JKHMBBIX OPIrraHU3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUIOMETp, JAaTYUKHU

MIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKU

- KoJIeOaHU: TIEPUO/I, 9aCTOTa, aMIUTUTY 1A
9.2 Marematuueckuit U IIPY>KUHHBIN MAasITHUKU.
' [IpeBparenue sHepruu npu KoiaedaTeI-HOM ABHKEHUN
03 3aryxaromue KoJjiebaHus. BwIHYyXJIeHHBIC KOJIeOaHMS.
' Pe3onanc
Mexannueckne BOJHEL. CBONCTBAa MEXaHHUYECCKHX BOJIH.
9.4 [IpononpHBIE W TOTIEpeYHBbIC BONHBL J[JTMHA BOJIHBI H

CKOpOCTb €€ pacnpocTpaHeHus1. MeXaHU4EeCKHUE BOJIHBI B




TBépI[OM TECIIEC, celicMUYeCKHE BOJIHBI

9.5 3ByK. ['poMKOCTbH 1 BhICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u yapTpa3Byk
[pakTtuyeckue pabOTHI:
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUit
MaTEeMaTHYECKOr0 MasiTHUKA.
OnpeneneHrie 4acToThl ©  THepuoAa  KoseOaHUit
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KOJcOaHUM
' MOJIBEIICHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccrenoBanre 3aBUCUMOCTH  Tiepuojia  KoseOaHuit
NPYXKHHHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoaa KoJIeOaHuit rpy3a,
MIOJIBEIIICHHOTO0 K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
NpYyXUHBL. M3MepeHne ycKopeHus: CBOOOHOTO TaICHHUS
du3uvecKue SABJICHHUS B MPUPOJIE: BOCHPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaAMH, 3XO
99 TexHuueckue yCTPOMCTBA: 3XOJOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 351eKTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona ceta. CKOpPOCTh CBeTa.

' BonHoBBIE CBOMCTBA CBETA

[IpakTuyeckue paboOTHI:

10.4 W3ydyeHue CBOWCTB  DJICKTPOMArHUTHBIX BOJH C
MTOMOIIIbIO MOOMITEHOTO TenedoHa
®dusnyeckue SABICHUS B Mpupoie: OHOIOrHuecKoe

10.5 JIEHCTBHE BHJIIMOT O, yABTPaPHOIETOBOTO nu
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpPOMCTBA: UCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3HU
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CBETOBBIE ABJIEHWA

11.1 JlyueBast monens cBeta. IcTOUHHMKY cBETa
11.2 [IpsiMonuHEHOE pacpOCTPaHEHHE CBETA
Otpaxenue ceta. IInockoe 3epkano. 3aKoH OTpaKEHUS
11.3
cBeTa
114 [Ipenomiienne cBera. 3akOH MPEJIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 Jlunza. Xog jtydeii B TUH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'maz xak onTtudeckas cucrema. bim3opykocTs H
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B criektp. OmnbiTel HproTOHA.
' CrnoxeHue CeKTpajabHBIX LIBETOB. J(ucnepcus cBeTa
[TpakTraeckue pabOTHI:
#H#Par###1ccnenopanue 3aBUCUMOCTH yria
OTpaXeHUs CBETOBOTO JIy4ya OT yIJia MajeHUs.
#HHPar###113yuenrie  XapakTepUCTHK  HM300pakeHus
MpeIMeTa B IUIOCKOM 3€pKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTH yriia
IPEJIOMJICHUSI CBETOBOrO Jiyya OT YIJla MaJeHus Ha
119 IPaHULIE «BO3JIYX — CTEKIION.
' #Hi#Par##lonyuenne  nM300pakeHU € MMOMOIIBIO
coOuparoriei TMH3bI.
#HH#Par###Onpenenenue  (QOKYCHOTO PpacCTOSHUS U
OINITUYECKOH CHIIBI cOOMparoIei TNH3BL.
HHHPar###OneITEl IO pa3lioKeHHIO 0enoro ceera B
CHEKTP.
HHAPar###O0nbpITEI 110 BOCHPHATHIO I[BETa IMPEIMETOB
MIPU UX HAOIIOICHUN Yepe3 IIBETOBBIC (PHIIBTPHI
®dusnyeckue ABiIeHUs B npupone: 3atMeHus ComiHia u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,
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(bOTO&HHapaT, OIITHYCCKHUE CBETOBOAbI

KBAHTOBEBGIE ABJIEHUA
191 Onwitel Pesepdopna w maHerapHas MOJEiNb aTOMA.
' Mogens aroma bopa
129 Hcnyckanne u morjioiieHue cBeTta atoMoM. KBaHTBHL
' JIuHeiyaTeie CIEKTPHI
12.3 PanuoaxktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
124 Ctpoenne atomMHoro sapa. HykinoHHas Mojzeinb
' aTOMHOTO sifpa. M3oTomnsl
125 PaanoaktuBHbie mpeBpamenus. llepuon mnomypacnana
' ATOMHBIX SIEP
12.6 SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3aps0BOrO U
' MacCOBOI'O YUCEN
12.7 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
128 Peaknuu cuHTesa u nenenus saep. ICTOYHUKY SHEPrun
' ConHua u 3B€37
1.9 Slnepnass sHepretuka. JlelicTBUE  paJMOaKTUBHBIX
' M3JIY9CHHUI Ha )KUBBIC OPTaHU3MBbI
[IpakTrueckue padbOTHI:
HaGmroieHne CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
12.10 U3ITY4YEHHUS.
UccnenoBanue TpeKOB: M3MEPEHHE HHEPTUU YACTHUIIBI
0 TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue paguoakTuBHOTO (hoHA
Ousnyeckue SABIEHUS B TPUPOAE: ECTECTBEHHBIN
pPaaoaKTUBHBIN domn, KOCMUYECKHE Ty4H,
12.11 paauoaKTUBHOE W3JIyYCHUE TMPUPOTHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTHBHBIX HW3JIYYEHU HAa OpPraHu3M
YeJIoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIVBUYAJIBHBIN JO3UMETD, Kamepa Bunbscona




ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yibTaTaM
0a30BOr0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue poau  GU3MKM B HAy4dHOM  KapTUHE  MHUDA;
c(hopMHPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOW CBS3U
M II03HABa€MOCTH SBJICHMM NPUPOABI, O POJIM DKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poin (GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 SBOJIOLUHU
¢u3nuecKkux 3HAHUH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pasBUTHUC TCXHUKU U TEXHOJIOT UM

3HaHUs O BUAAX MaTepuu (BEILECTBO M IOJE), O ABMXKEHUM Kak
croco0e CyIiecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHOM TeopuH
CTPOCHHUSI BEUIECTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH MPHUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHME pa3anyath SIBJICHUS 110 ONUCAHUIO UX XapaKTEPHbBIX CBOMCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHMUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUIN
B OKpYXalOLIeM MHpE, BBIIEIAA UX CYIIECTBEHHbIE CBOMCTBA

(pu3HAKM)

BJ'Ia,I[eHI/Ie OCHOBaMM TOHSITHIHOT'O aliarapara M CHUMBOJHYCCKOI'O
SA3BbIKa (1)I/IBI/IKI/I H HUCIIOJIb30BAHUC HUX IJIsI PCLICHUSA y‘IC6HBIX 3ajgay,
YMCHHC XapaKTCPU30BATH CBOMCTBa TCI, Q)HSI/I‘IGCKI/IC SABJICHHUA U

MIPOLIECCHI, UCTIOB3YsI PyHIaMEHTAIbHBIE U IMIHUPUYECKUE 3aKOHBI

YMeHune onucEBaTh HN3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘-ICCKI/I€ SIBJICHUA,

UCTIONB3YS (PU3NUCCKUE BEITMUUHBI

BrnageHue OCHOBaMM METOJOB HAay4yHOIO IIO3HAHHUS C Y4ETOM
cOOMIO/IEHHsI TIPaBUI O€30MacHOr0 TpyJa: HaONoAeHHE (PU3NIECKUX
SABJICHUM:

YMCHHUE CaMOCTOATCIIbHO CO6I/IpaTB 9KCIICPUMCHTAJIBHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpynoBaHMs MO MHCTPYKIHH, OINHUCHIBATh XOJ
OTIbITa U 3alMCHIBATh €T0 Pe3yNbTaThl, GOPMYIMPOBATH BHIBOBL;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHMs, CAMOCTOSITEIbHO COOMpAaTh
HKCMEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIUH, BBIYUCIATH
3HaU€HUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEOBaHMI;
CaMOCTOATENIbHO  cOOMpaTh HKCHEPUMEHTANbHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAHWE IO  WHCTPYKLUUHM,  MPEIACTaBIATH
HOJy4eHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUL U
rpauKOB, YYUTHIBATh IOTPEIIHOCTH, J€1aTh BHIBOJbI IO PE3yIbTaTaM

HCCICOOBaAHUA

[lonumanue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPOE TEO, MOJECIH CTPOCHUS
ra3oB, JXHJKOCTEH W TBEPIBIX TeJ, IUIAaHETapHAs MOJENb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOIO f]ipa) U yMEHHME NPUMEHATh MX AJIs

00BsICHEHUST (PU3UUECKUX ITPOIIECCOB

VYMenue oOBICHATH (I)I/ISI/I‘-IGCKI/IC mponeccol U CBOMCTBaA TCJI, B TOM
qucCjiI€ MW B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAaKTUKO-OPUCHTHPOBAHHOT'O
XapaKkTepa, B YaCTHOCTH, BbIABJIATH IIPUINHHO-CIICACTBCHHBIC CBA3U U
CTPOUTH 00BSICHEHHE C OHOpOﬁ Ha U3Y4YCHHBIC CBOMCTBa (I)I/IBI/I‘-IGCKI/IX

HBHGHHﬁ, (bl/ISI/I‘IGCKI/Ie 3daKOHBbI, 3dKOHOMCPHOCTHU U MOACIN

YMeHue pemath pacuéTHble 3amaud (Ha 0ase 2 — 3 ypaBHEHHH),
UCIONB3YS 3aKOHBI W (OpMynbl, CBs3bIBaOIIME (pU3MUECKHE
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATh KpaTKOC YCJIIOBHUEC 3aJayu,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBIOMpPATh 3aKOHBI M (HOPMYIIBI,
HeoOXOoIUMBIC ISl €€ pelIeHUs], UCIOIh30BaTh CIIPABOYHEIC JTAHHEIC,
MMpOBOAUTH paC‘-IéTBI U OHOCHUBATH PCAIUCTUYHOCTL IIOJIYUCHHOTO
3HaYeHUs (PU3MUYECKON BEIMYMHBI; YMEHHUE OIPENeNiATh Pa3MepHOCTh

(bu3nUecKoil BeTMUMHBI, TOJIYYCHHOH NPH pEIIeHUH 3a/1a4u

YMeHue XapakTepu3oBaTb NPUHLUIBI ACHCTBHS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB 0 X ONUCAHHIO, UCIOJIb3Ys 3HAHHS O

CBOMCTBaX (DU3MYECKUX SBICHUHA W HEOOXOAUMBbIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUAX B
MOBCEHEBHON KM3HM JJsi  oOecneueHWss OE30MacHOCTH — TPH
oOpamieHud ¢ OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAHEHUS 3JIOPOBbSI M  COONIONEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY’KaloLlell cpezae; MOHUMaHHe
HEOOXOJMMOCTH TMPHUMEHEHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTH

AJI1 palluOHAJIIBHOTO IMTPUPOAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUs U MpeAcTaBleHUus HHDopMauu
(buU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIy4deHHOW WHGOpPMAIlMd Ha OCHOBE HWMCIOIIMXCA 3HAHUW |
JIONIOJIHUTEIIbHBIX ~ WCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IpH
BBITIOJIHEHUH Y4Y€OHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPATYpy
(U3UYECKOTO COJEpIKaHUs, CIIPAaBOYHBIE MaTEPHAIbI, PECYPCHI CETH
WuTepHer; BiajeHWe 0a30BBIMH  HaBBIKAMH  MPEOOpa3oBaHUS
uHPOpMalMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JpPYryi0; YMCHHE
co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HHEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, IIPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHWYECKUE SIBJIEHWSI
11 Mexanudeckoe aBWKeHHe. MarepuanbHas Touka. (Cucrema  OTCUETa.
' OTHOCUTENHHOCTD IBIKCHUS
PaBHOMepHOE u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE TpsAMONIMHENHOE JBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TEla OT
BPEMEHH B Cllydae paBHOMEPHOTO IPSIMOJIMHEWHOTO IBUKEHUS :
13 (1) =x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHH [JIsi TMPOCKIMH CKOPOCTH, MPOCKIUU
MepeMeIeHus, MyTH, KOOpPAMHATHl TP PABHOMEPHOM MPSMOJIUMHEHHOM
JBUKCHUU
3aBHUCHUMOCTh KOOpPJMHATHI Tela OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MIPSMOJTMHEHHOTO IBMKCHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I NPOEKUUU TEPEMEILIEHUs, MPOEKUUHA CKOPOCTH U MPOEKLUUU
YCKOPEHHUS IPU PABHOYCKOPEHHOM MPSMOJIUHENHOM JIBUKECHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('() =y, T4, 1,
a, (r)=canst,
szz - lez =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHU IJisi TPOEKIMH YCKOPEHUS, MPOEKIIMH
CKOPOCTH, TIPOEKIIMH TMEePEMEIICHUs, KOOPAUHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KEHHUH
CBobogHoe maneHue. GopMysbl, OMHUCHIBAIOIINE CBOOOAHOE TAJCHHUE Tela 0
15 BEpTUKAIN (ABMKEHUE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
' 3emnu). ['paduku 3aBUCUMOCTH OT BpEMEHHU IS TPOEKIUU YCKOPECHHS,
MPOCKIIMA CKOPOCTH M KOOPJIWHATHI TIPH CBOOOJHOM TAJEHHUU Teja II0




BEPTHUKAIH
CkopocTh paBHOMEPHOIO JBIKEHHUS Teja IO OKpyxkHocTtu. Hampasnenue
CKOPOCTH.

@opmyna ISl BBIYMCICHHS CKOPOCTH Y€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOparlieHus:
2nR
=
T

LlenTpocTpemutenbHoe ycKopeHwe. HampaBieHne UEeHTPOCTPEMHUTEIBHOTO

yckopeHusi. @opmyiia i1 BBIYUCICHUSI YCKOPEHHS:

1.6
2
a. — L
5T R
dopmyra, CBA3BIBAIOIIAS IEPHO]] M YACTOTY OOpaIieHus:
V= 1
T
Macca. [InotHocTs BemecTBa. Popmyiia Ui BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas usudeckas BennanHa. CIoKeHue CHIT
1.9 SIBnenune unepuuu. Ilepseiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-da
1.10
CoHanpaBiI€HHOCTbh BEKTOpA YCKOPEHHMS TEJIa U BEKTOPa CUJIbI, IEUCTBYIOLIEH HA
TEIIO
Bsanmopericteue ten. Tpernii 3akon HeroToHa:
1.11 F 21 = _P-l—}E
112 TpeHue nNokos U TpeHUE CKOJbKEeHUs. DopMya ISl BBIYUCICHUS MOIYJIST CHITBI

TPCHUA CKOJILKCHUSA!




1.13

F_=u-N

Hedopmanust Tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

my - 1M,
F=Gg. 1 _2
'L
Cuna TspKecTd. Y CKOpeHHE CBOOOTHOTO TaACHHUS.
®dopmyna 1S BBIYUCIICHUS CUIIbI TSDKECTH BOJIM3H MoBepxHocTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

1.16

Nmmynbe Tena — BeKTopHast pusnyeckasi BeIMUMHA.
D=mi
I/IMHYJ'IBC cucteMsbl Tell. U3MeHeHue HMITYJIbCA. I/IMHy.]'IBC CHUJIbI
3aKOH COXpaHCHI/ISI I/IMHy.Hbca JJISL 3aMKHYTOﬁ CHUCTCMBI TCII.
=y +m, U, =const

PeaxTuBHOE NBUMKEHUE

1.17

Mexanuueckast padorta. @opmyna A BBIYUCICHUS PaOOThI CHIIBI:

A=F5cosc

Mexanndeckast MOIIHOCTB:

n=4
I

1.18

Kunernueckas u IMOTCHIHAaJIbHAsA SHCPIrUs. (-DOpMy.TIa JJIs1 BBIYUCJIICHUA

KUHETUYECKON YHEPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHUYECKOH SHECPTHUHU. d)opMlea JUISL BRIYUCIIEHHS IOTEHIIHAIbHOMN




OHEPIuM T€jia, IOAHATOrO

HaJ 3eMIei:

E,=mgh

Mexanuuyeckas OHEPIrus:

E=E;+E p
1.19 3aKk0oH COXpaHEHHUs MEeXaHW4YeCKOU sHeprur. DopMmyina JjIst 3aKOHa COXPAHCHUS
MEXaHUUYECKON 3HEPIUU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpaiieHne MEXaHMYECKOW SHEPTUU NPU HATMYUU CHIIBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poraar. Moment cuisl: M - Fl.
VYcoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MonBuxHbIii 1 HenoABWXKHBIN O6510KK. KIT/I mpocThIX MEXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H
JlaBneHue TBEPAOrO TeENA.
dopMyna 17151 BBIYUCICHUS 1aBJICHUs TBEPOTO Tena:
F
pP= G
191 JaBnenue ra3za. AtMmochepHOE 1aBlICHUE.
' I'mapocraTuyeckoe naBiIeHUE BHYTPH KHUIKOCTH.
®opMyiia 17151 BBIYUCICHUS 1aBJICHUSI BHYTPH KUJIKOCTH:
P=P+Py,
1.22 3akoHn [lackans. ['mapaBimuueckuii mpecc
3akon Apxumena. Popmyna Uil ONpENENICHUs BBITAJIKUBAIOIIECH CHIIbI,
JEHUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD WM Ias:
1.23

Fap =PEV

VYcnosue maBanus tena. [lmaBanue cygoB ¥ BO3yXOIUIaBaHUE




1.24

Mexanndyeckne KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJjeOaHUH.

®dopmyia, cBA3BIBAOLIAS YACTOTY U IEPUOJL KOJIEOaHUI:

1.25

MaremaTtnueckuii W NPYKUHHBIM MasATHUKU. lIpeBpamienue sHEpruv npu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue kojaebanus. BeiHykneHHbie koedanus. Pezonanc

1.27

MexaHndecKre BOJIHEL HpOI[OJ'H)HI)Ie N TOICPCUYHBIC BOJIHEBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha T'paHUIC

nByx cpeln. H(pa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MmepeHne cpenHell TUIOTHOCTH BEUIECTBA; APXMMEIOBOW CHIIBL, KECTKOCTH
MPYXUHBL; KO3(PPUIMEHTa TPEHUSI CKOJBKEHUS; PaOOTbl CHUJIbI TPEHUS, CHIIBI
yIPYroCTH; CPEIHEH CKOPOCTU IBMKEHMsI OpycKa MO HAKJIOHHOM IIOCKOCTH;
YCKOpEeHHsI Opycka MpH JBIKEHUM 1O HAKJIOHHOW TIJIOCKOCTH; YacTOTHI U
nepuoja KojeOaHMM MaTeMaTH4eCKOro MasTHHMKA; 4YacTOThl M IEpUoja
KoJieOaHUH MPY>KWHHOTO MasiTHUKA; MOMEHTA CHJIBbI, JCHCTBYIOLIET0 Ha phlyar;
paboThl CHJIBI YIOPYTOCTH MPU TOABEME Tpy3a C MOMOINBIO HEMOABHKHOTO
6510Kka; pabOTHI CUJIBI YIPYTOCTH NP MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
61o0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHJIBI OT 00BbEMa MOTpPY:KEHHOM
YacTH TeJa U OT IIOTHOCTH HUAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOUICH CHIIBI
OT MaccChl TeJa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO JaBICHUS U OT
poJlla MOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYXHUHE, OT CTENEHU
nedopMaluu MPYKUHBL; YCKOPEHHsI OpycKa OT yrila HakjJOHA HaIpaBIIsIONICH;
nepuosa (4acToThl) KOJIEOAHUI HUTSAHOTO MAasTHUKA OT JJIMHBI HUTH; TEepUoja
Kosie0aHui TPYKMHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPY>KUHBI;
HCCJIEIOBAaHUE HE3aBUCUMOCTU IE€pUOJia KOJeOaHUM HUTSHONO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHsI pbluara

1.30

Dusuueckue sA6NEHUS 8 npupode.‘ OpUMCPbl JIBUKCHHA C Pa3JIMYHBIMU
CKOPOCTSMHU B J)KMBOM M HEKHUBOU npuponac, JEHCTBUE CHUJIIBI TPCHUS B IPUPOAC U

TCXHUKC, IMPWIMBbI W OTIHWBbLI, ABUXCHHC IIJIAHCT ComHeyHOM CHCTCMBI,




PEAaKTUBHOE JIBMKEHUE JKUBBIX OPTaHU3MOB, pblYaru B TEJIC YEJIOBEKA, BIUSIHUE
aTMOC(EpHOTO [IaBJICHWS Ha >KMBOW OpraHW3M, IUIaBaHHWE pPbIO, BOCIPHATHE

3BYKOB XMUBOTHBIMHU, 3€EMJICTPACCHHUC, celicMUJecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKCTHI, pbIiyar, HOHBH)KHBI?I 41

HGHOZ[BI/DKHLIﬁ 6JIOKI/I, HaKJIOHHAasg IINIOCKOCTb, MPOCTHIC MCXAaHU3MLI B 6I>ITy,

L3l cooOmIaroImuecs: CoCy/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUI Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BenlecTBa. Mojenu TBEPAOro, )KUIAKOro U ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucranmmieckne u amopHbIe Tena

25 JlBikeHne dacTur BemecTBa. CBA3b CKOPOCTH JBM)KEHHS 4YacTUI[ C

' Temreparypoil. bpoyHoBckoe aBmkeHue, Tuddy3us

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemuioBoe paciMpeHue U cxaTue

2.5 TemnnoBoe paBHOBecHE

26 Buytpennsis sHeprusi. Pabora m Temutomepenada Kak CIOCOOBI W3MEHEHHS

' BHYTPEHHEHN HEPrUn

2.7 Buppl Teronepeaaun: TeIUIONPOBOIHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanne wu oxnaxkaenue T1ed. KomudecTBO  TemIOTHL. Y eibHas
TEIJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPrUM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIUIOBOIO
OanaHca:

2.9

O +0, +..=0
Hcnapenne u koHnaeHcauus. V3MeHeHue BHYTpEHHEW »HepruM B Ipolecce
210 ucnapeHuss M KoHJeHcauuu. Kumenue kuakocTu. VYaenpHas —TeIuioTa

napoo6OpazoBanus: L = Q/m




2.11

2.12

Baaxnocts BO3ayXa

[InaBnenne wu kKpuctasuzauus. V3MeHeHWE BHYTPEHHEH HHEPruu IpH

IUTaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaFI TCIJIOTA ITJIaBJICHUA !

2.13

BHyTpeHHfUI SHEPIrusa CropaHusd TOIJIMBA. Y aenpHas TemwioTa CrOpaHus TOIUIMBA:

q=0Q/m

2.14

[Tpuntumner paboTs! TeroBbix aBuratenei. KI1J[ remmoBoro asuraTess

2.15

Ilpakxmuueckue pabomul

M3MmepeHne ynenbHOW TEMIOEMKOCTA METAJUIMYECKOTrO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TEeMMEpaTypbl (QUKCUPOBAHHOMN
MAcChl, B KOTOPYHK) ONYIIEH HAarpeTbld LWIMHApP; KOJUYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThbiM LMWIMHIAPOM, IIOCJIE OIYCKAaHUS €ro B BOJY KOMHATHOWU
TEMIIEPATypbl; OTHOCUTEIIBHOW BJIAXXHOCTU BO3AYyXa; YAEIbHOM TEIUIOTHI
miaBieHuss Japaa. HccienoBanue WM3MEHEHMS TEMIEPATYpbl BOJABL  IPU
Pa3IUYHBIX YCIOBHUAX; SIBICHUS TEIIOOOMEHa MpPHU CMEIIMBAHUU XOIJIOJAHOW U

ropsiueil Bozbl; Ipolecca UcrapeHus

2.16

Qusuyeckue A6N1eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHHWE U KallWJUIIpHBIE
SBJICHUSI B MPHUPOJE, KPUCTALIBI B Mpupoje, uznydeHue CoiHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa

2.17

Texnuueckue ycmpoucmea: KalWULIPBL, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATENb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHMUA

3.1

BHCKTPI/ISaI_[I/IH TCII. I[Ba BHAA SJICKTPUUYCCKUX 3aPsA10B

3.2

B3aunmoneiictBre 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs dIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnose. Hanpsx€HHOCTh 3nekTpudeckoro mnosst. [lpuHumn

CYMEPIIO3UIINH SJIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apAd0B. I[eﬁCTBHC QJICKTPHUYCCKOIro TII0Jid Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/II(I/I " JUDJICKTPUKU




[TocTosiHHBINM ATEKTPUYECKHUI TOK. JleMcTBUS 3iekTprudeckoro Toka. Cuia Toka.

Hamnpsixenue.
3.6 I =g/t,U=A/q
DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUIECKOE CONIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma jaiis yuactka snektpuueckon nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOTHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 P
CMelanHble COETUHEHUS TIPOBOIHUKOB
Pabota u MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHuTHOe T1oJie€ MPSMOrO MPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON MHIYKIIH
313 MargutHoe 1OJIE IIOCTOSHHOIO MarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MAarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apanes. SABieHue 3eKTpoMarHuTHON MHAYKLMU. [IpaBumno Jlenna
Ipaxmuueckue pabomuol
N3mepenne  3JEKTPUYECKOTO  CONPOTUBJIIEHUS  PE3UCTOPA;  MOUIHOCTH
316 AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOIHHKE
(pe3ucTopsbl, JaMIoyKa), OT HAIPsHXKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH

COIIPOTUBJICHHA OT JIMHBI ITPOBOJHUKA, IIJIOMAANW €T0 IHMOIMECPCHYHOI0 CCUCHUA U




YACIBHOTO COIIPOTUBIICHHUS.
HpOBepKa npaBujia A1 SJICKTPUYCCKOTI'O HAIIPAXKCHHA IMPU IMOCICA0BATCIBHOM
COCAVMHCHUH MPOBOAHHKOB, IIpaBuWjia IJIA CHJIBI JSJICKTPUYCCKOro TOKa IIpH

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: SIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYCCTBO KHUBBIX OPTaHH3MOB, MArHUTHOE T0JIe 3eMITH, Jpeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS IS KU3HH Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: HSIEKTPOCKOI, aMIEepMETp, BOJIBTMETP, pPEocTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dSICKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpeIOXpaHUTENH, DSIEKTPOMArHUT, JJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 37eKTpOMarHUTHBIX BOJTH
3.20 JlygeBast mozienb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomnenue cBeTa. 3aKOH NMPENOMIICHHSI CBETA
3.23 Jucnepcus cBeta
3.2 JIunza. Xoxa nydeid B nuH3e. POKYCHOE pacCTOSTHUE JUH3BI. OnThyeckas cuiia
' munsel: D = 1/F
3.25 I'ma3 xak ontnueckas cucrema. OnTHYecKre MpruOOpsI
Ipaxmuueckue pabomul
###Par##l3MepeHne ONTHYECKOH CHIIBI COOWparomiei IUH3bI; (HOKYCHOTO
paccTostHis COOMPAIOLIEH JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB NpeaMeTa U
n300pakeHus, KOrja MpeAMEeT PACIONIOKEH B JBOWHOM (OKyce), MmokazaTels
3.26 IIPEJIOMJIEHUS CTEKJIA.
###Par##llccnenoBanrue CBOICTBa M300pa)KeHUs, TOTYYEHHOTO C TMOMOIIBIO
coOuparonie JMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CJIOXEHHBIX
JIUH3; 3aBUCUMOCTH yrja NpPeOMJICHUS CBETOBOrO Jiyya OT yIjia MaJeHus Ha
IPaHULIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue ssenenus 6 npupooe: 3atmenuss ConHnma u JlyHBI, 1BeTa Ted,
' onTuyeckue sBjaeHus B atMmocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE ABJIEHUA




PannoaktuBHOCTH. Anb(a-, 6era-, ramma-u3iaydenus. Peakuuu anbda-u Oera-

4.1
pacnaja

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbpa-yactui. [lmanerapaas Mmoaens aToMma

4.3 CocraB aToMHOrO0 sipa. M30TOms!

4.4 Ilepuon nomypacnazga aTOMHBIX sIEp

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue sA6neHUs 6 npupode. €CTECTBEHHbIM pPaJuOAKTUBHBIA (oH,

4.6 KOCMHMUYECKUE JIy4M, pPaJUOAKTUBHOE U3IY4YE€HHUE MPHUPOJHBIX MHHEPAJIOB,
JeficTBUE paiMOaKTUBHBIX U3TYyYE€HUI Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUYaJIbHbIN 103UMETp, Kamepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» dusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kiacc/ [lepeimkun .M., Banos A.U.,
AxrmmonepHoe obmectBo «M3naTenscTBo «IIpocBemienune

» ®usuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [lepermkun Y. M., MBanos A. U.,
Ax1mmonepHoe obmectBo «M3naTenscTBo «IIpocBemnienune

» ®usuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHuK, 9 kinacc/ [lepeimkun U. M., I'yrauk E. M.,
HBanos A. 1., [letpoa M. A., Akimoneproe oobmectBo «M3aatenpcTBo «IIpocBemnieHuey
METOAUYECKUE MATEPUAJIBI IJ1SA YUUTEJSA

» dusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepeimkun V.M., Banos A.H.,
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemenue

» dusuka: 8- kacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun 1. M., UBanos A. .,
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienue»

» dusuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [lepeimkun W. M., I'yrauk E. M.,
HBanos A. 1., [letpoa M. A., AkimonepHoe obmectBo «M3aatenbcTBo «IIpocBemnieHuey

Meroaundeckoe nocooue k yueonuky M. M. Tlepeimkuna, A. V. iBanoBa. ®usuka 7. ba3zoBbrit
ypoBeHs/ O. A. Uepnukosa, C. H. 'manenkosa, B. B. KynpsiBies,

AxunonepHoe obmectBo «M3narensctBo «IIpocBemienue»

Meroanueckoe nocooue k yueonuky U. M. Tlepoimkuna, A. W. IBanoBa. ®usuka 8. ba3zoBbrit
ypoBenb/ O. A. Uepnukona, C. H. 'magenkosa, B. B. Kynpsisries,

AKI_II/IOHepHOe O6H.I€CTBO «M3paTensCcTBO ((HpOCBeH_IeHI/IC»

Metoaunueckoe nocobue k yueouuky W. M. Ilepoiukuna, A. 1. Banosa. ®duznka 9. ba3osblii
ypoBenb/ O. A. Uepnukona, C. H. 'magenkosa, B. B. Kynpsiiies,

AxumonepHoe obmiectBo «M3narensctBo «lIpocBenieHue
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [IOK






