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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJI€HA Ha
OCHOBE TIOJIOXKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOI
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B DPI'OC OO0, a Takxke ¢ yd€ToMm
denepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOIIMXCS U OpPraHU3alri0 H3ydyeHUus (PU3MKU Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yduThIBAIOTCS BO3ZMOXXHOCTH y4EOHOTO
npeamera B peanuzanuu TpedboBannit GI'OC OO0 K MUIaHUPYEMBIM JUYHOCTHBIM H
METanpeIMETHbIM  pe3ysbTaTaM  OOydYeHMs, a TakKe  MEXIPEIMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHMUsL.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pPa3BUTUS MPEIMETHOTO COJIEpKAaHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCH.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

®uzuka SBIAETCS CUCTEMOOOPA3yIOIMM JJii  €CTECTBEHHOHAYYHBIX  YYEOHBIX
MPEMETOB, TMOCKOJBKY (PU3MYecKre 3aKOHBI JeKaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIa] B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, MPEJOCTaBIsieT HauboJsiee sICHble 0O0pa3Lbl
MPUMEHEHUsI HAyYHOrO METO/a IO3HAHMS, TO €CTh CIOCc00a MOJYyYEHHs IOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM W HWHTEpeca K HayKe y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEIOJIAracT OBJIAJICHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UMHTEPHPETUPOBATH JAHHBIE U HWCIOJIL30BaTh HAy4yHbIC JOKA3aTeIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[lenu w3ydenust pu3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpPENCIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusuMkay B 00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepainu, peainu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
porpaMmbl,  yTBEpkAEHHOW pemeHueM Koiuterun  MUHUCTEpCTBA  MPOCBEUICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau nzyuyenuss Gpu3uKu:

e TMpUOOpPETEHHE HHTEpEca W CTPEMIICHHUS] OOYYalOIIUXCS K HAyYHOMY H3YUYEHHUIO

MPUPO/IbI, Pa3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



e pa3BUTHE TPEJICTABICHWA O HAYYHOM METOJ¢ TNO3HAaHUA U (OPMHUPOBAHHE
MCCJIEI0OBATEIIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa M3yYEHUsS] OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBanue TmpeACTaBICHUHA O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEJACTABICHUA O BO3MOXHBIX cdepax Oyayuiedl mpodeccruoHanbHON
NeSTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYeHHIO B
ATOM HAIpaBJICHUHU.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpUOOpEeTEeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpUOOpPETCHHE YMEHUN OMNUCHIBATH W OOBACHATH (DU3UYECKUE SBJICHUS C
HCITOJTIH30BAaHNEM TTOTYYCHHBIX 3HAHHM;

e OCBOGHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/ad C HMCIOJb30BaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YyMEHUI HAOMIOAATh TNPUPOAHBIC SBJICHHUS U BBHINOJHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCIACAOBAHMS C HCIOJIb30BAHUEM
HU3MEPUTEIBHBIX TPHOOPOB;

e OCBOEHHE TPHUEMOB pabOTHl ¢ MH(POpMalend (HU3MUECKOTO COJEPIKaHUsI, BKIIOYAs
UH(GOPMAIIUI0O O COBPEMEHHBIX JOCTIKEHMSIX (GU3HKH, aHaIu3 U KPUTHYECKOE
OlICHHBaHUE UHMOPMAITIH;

e 3HAKOMCTBO cO cdepaMu TpoPeCcCUOHATLHON AEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKHu.

Ha n3ydenue pusuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS

oTBOoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraempiii B mporpamMme mo (u3uke rnepedeHb JabopaTopHbBIX padOT U OIBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, YUYUTEIh JCIaeT BHIOOpP MPOBEACHHS JTA0OPATOPHBIX
paboT W ONBITOB € YYE€TOM HHAMBUIYATbHBIX OCOOCHHOCTEM OOydYarommuxcs, CIUCKa
HKCIIEPUMEHTANLHBIX 3a/IaHHM, TMpeJIaraéMbIX B pPaMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEr0 MUPA.

du3uka — HayKa o npupoe. SABnenus npupoapl. Duznueckue IBICHUS: MEXaHUUECKHUE,
TEIJIOBBIE, FEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duzuyeckue BeMUYUHBL. M3mepeHue ¢uznueckux Benu4YuH. PU3NYECKUE TPUOOPHI.
ITorpemHocTs M3MEpEHU. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kax ¢usuka u gpyrue ecrecTBeHHbIE HAYKH U3y4aloT IpUpoay. EcTecTBeHHOHAYUYHBIH
METOJi TIO3HAHUS: HaOJIIOJIEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIOTES,
HKCIIEPUMEHT IO TMPOBEPKE THUIOTe3, OOBsCHEHHEe HabmogaemMoro siBiaeHus. OnucaHue
(bu3MYECKUX SIBICHUN C TTOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpudOpsI U MpoLeaypa NPSIMbIX U3MEPEHUIN aHAIOTOBBIM U LU(POBBIM

IpUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenuve 1EHbI ASIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPJIOTO Tea.

4. OnpeneneHue pa3MepOB MabIX TE.

5. M3Mepenue temmeparypbl NMpU MOMOIIM XUIAKOCTHOTO TEPMOMETpa M JaTydKa

TEMIIEpaTyphbl.
6. IIpoBenenue ucciaenoBaHUS MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IMOJIETA IIApUKAa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKAa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJIBI, UX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue dactul BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBuwxenue, nuddysus. BzaumoaelcTBue yacTHll BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUS BEIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpucTalsIMyeckux) Tesl. B3anMOCBsI3b MEXy CBOMCTBAaMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueEM. OCOOEHHOCTU arperaTHblX COCTOSIHUM
BOJIBI.

Jemoncmpayuu.

1. HaGmoneHne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOnionenue siBneHUM, OOBACHSIOMIUXCSA NPUTSHKEHHMEM WM  OTTaJIKMBAHHEM

YacTHI] BEUIECTBA.

Jlabopamopnwie pabomul u onvimol.



1. OneHka IMaMeTpa aToMa METOIOM PSIOB (C UCTOIb30BaHueM GoTorpaduii).
2. OnpIThI 10 HAOTIOCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe ABWxkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOpOCTh P HEPABHOMEPHOM JBMKEHUU. PacU€T myTH U BpEMEHU JABUKECHUS.
SBneHne wHepUMU. 3aKOH MHEpUHUHU. B3auMoaelcTBuE Tel KaK MPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHHS Tel. Macca kak Mepa MHEpTHOCTH Tena. [InotHocTs BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.
Cuna Kak XapakTepuCTHKa B3auMoAeicTBusa Teil. Cuina ynpyroctd M 3akoH ['yka.
N3mepenrie cuibl ¢ MOMOMIBIO IUHAMOMETpA. SIBIEHUE TAroTeHUs W cuia Tskectu. Cuna
TSDKECTH Ha Apyrux mianertax. Bec tena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX 10
oaHo# mpsimoi. PaBHoxeicTBytomas cui. Cuna TpeHus. TpeHue CKOJBXKEHHUS W TPEHHE
nokosi. TpeHue B pupojie ¥ TEXHUKE.
Jemoncmpayuu.
1. HabnrogeHne MeXaHMYECKOro JIBMKEHUS TETa.
2. M3mepeHune CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBJIeHUSI UHEPIUH.
4. HaOmoneHne n3MeHeHus1 CKOPOCTHU MPU B3aUMOJIEUCTBUH TETI.
5. CpaBHEHHE Macc 0 B3aUMOAECHCTBUIO TEI.
6. Clo)eHue Cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBWKEHUS (LIapuKa B JKUJIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

2. OmnpegneneHue cpeHEN CKOPOCTU CKOJBXKEHUS OpycKa WM IIapHKa MO HAKJIOHHOU
IIJIOCKOCTH.
OmnpeneneHne IOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh pACTKEHUS (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tena
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTEN M ra30B.

Hasnenne. CnocoObl yYMEHbBIIEHHMS M YBeJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCMMOCTh JaBJeHHUs Tra3za OoT o0b&ma, Temmneparypsl. [lepegada naBieHus TBEPABIMU
TeJaMHU, )KUJIKOCTSIMU U razamu. 3akoH Ilackaid. [ITHeBMaTHueckue MalniMHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT riryounsl. ['mapocratnyeckuit mapagokc. CooOmaroniyecs: cocy/sl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmochepHoe aasienue. [I[puuuHbl CyIIeCTBOBAHUS BO3AYIIHON
o6omouku 3emnu. OnbiT Toppudeu. M3Mepenne atMochepHOTro AaBieHUs. 3aBUCUMOCTD
aTMoc(epHOro MJaBJIeHUS OT BBICOTHI HajJ ypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.



JlelicTBue KUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHUX Teso. BblTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.
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3aBUCHUMOCTB JABJIEHUSA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHus KUAKOCTBIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT O0BbEMA MOTPYKEHHOW YacTU Tela U
MJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBrue maBaHWsl TEN: IUIABAHWE WM TMOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJla U JKUJIKOCTH.

Oopamopmubvle padbomul u OnviMvl.

HccnegoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOTpYKEHHOM B
AKUJKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOIIEH CHUIIbI, NEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B
KUJTKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJKHUBAIOIICH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
XKUJKOCTH, OT MacChl TeJja.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHUJIbI, JEUCTBYIOLIEH
Ha TEJO B JKUJIKOCTH, OT O0BEMA MOTPYKEHHOM B >KUIKOCTh YacTH Tejla U OT
MJIOTHOCTH >KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKH U ONpeNeieHue €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.
Mexanudeckas pabora. MOIHOCTb.

Ip
peIyara.

OCTBbIE MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus
[IpumeHeHne mpaBwila paBHOBECHsI pblyara K OJIOKY. «30J0TOE IIPaBHUIIO»

mexanuku. KITJI mpocteix Mmexanu3MoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanuueckass sHeprus. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparieHne

OJIHOTO BHJIa MEXaHUYECKOU S3HEPTUU B APYTOW. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpavuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

2.
3.
4.

8 KJIA

Onpenenenrne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHUS pblUuara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

CC



Pa3nen 6. TenuioBble siBJICHHA.

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHHS BEIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJI. OIBIThI, MOATBEPKAAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Monenn  TBEPAOrO, JKUAKOTO W ra3o00pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannuueckue u amopgusie Tena. OO0bsiCHEHHE CBONCTB Tra30B, KUIKOCTEH M TBEPIBIX
T€I HA OCHOBE IIOJOKEHUN MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. (CMauMBaHuUE U
KaNWUIAPHBIC ABICHUS. TEII0BOE paCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUYKEHHSI YaCTHILI.
Buytpennsas sueprus. CnocoObl HM3MEHEHHMs BHYTPEHHEW SHEpruu: TeIulonepenadya u
coBepiieHne paboTsl. Bupl Terionepeaaun: TEIONPOBOIHOCTD, KOHBEKIIHS, U3ITyUeHHUE.

KonuyecTBo TeminoTel. YenabHash TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TEeIIoBOe
paBHOBecue.  YpaBHeHHWE  TeroBoro  OanaHca. [lmaBimeHue u  OTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenpHas TerwioTra I1aBieHus. I[lapooOpasoBanue wu
koHJeHcauus. Wcnapenue. Kunenue. YaenbHas Temiora napooOpa3zoBaHusi. 3aBUCUMOCTD
TEMIIEpaTypbl KAMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y JeNbHAs TEIUIOTA CTOPAHUS.

[Tpunuuner padotel TemnoBeix asurateneil KIIJ[ temmoBoro asuratens. TermoBbie
JBUTATEIM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS IHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpavuu.

1. HaOmroneHne OpOyHOBCKOTO TBUKEHHUSL.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBleHU CMauyuBaHUS U KaWIUISIPHBIX SBJICHUM.

4. HabGmroneHue TEmIoBOro pacnpeHus Tell.

5. V3meHeHue pnaBneHuss rasza Mnpud HM3MEHEHHMM oOObEMAa W HAarpeBaHUM WU
OXJIQXKICHHH.

[IpaBuna nzMepeHus: TeMIepaTyphl.

Bune! Termonepenaun.

OxnaxkieHue py COBEPUICHUH PabOThI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.

10. CpaBHEHHE TEINTIOEMKOCTEN pA3JIMYHbBIX BEILIECTB.

11. HaGmronenue kumneHus.

12. HabmroieHne nocTossHCTBA TEMIIEPATyPhl NPH TJIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl 1O HAOIIOJEHUIO TEIJIOBOTO PAaCIIMPEHUsS ra3oB, KMIKOCTEH U TBEPABIX
TEN.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE LITIPUIIA.

o N o



5. OmbITHI, NEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBJICHUS BO3IyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUS.

6. IlpoBepka TUMOTE3bl JMHEWHON 3aBUCUMOCTH JUJTMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIEPaTyphl.

7. HaOmronmenve n3aMeHeHUs] BHYTPCHHEH SHEPTHH TeJla B PE3YJIbTAaTe TEIIONepeIaun |

pabOThHI BHEITHUX CHIL.

8. HccrnenoBanue siBIEHUs TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJHOW W TOpsyei

BOJIBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpPH TEIMIOOOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmpoliiecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

DunekTpu3zanus Tel. JIBa pojia 3IEeKTpUYECKUX 3apsAnoB. BzauMoieicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CWJIBI B3aMMOJICUCTBUS 3apsKEHHBIX TN OT BEIMYHUHBI
3apsAJI0B U PACCTOSIHUSA MEXKTy TEJIaMu).

Onektpuueckoe  nose.  HampsoxkéHHOCTh  anekTpuyeckoro  mois.  [IpuHnumn
CYHEPIO3ULINU IIEKTPUUECKUX TOJICH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIN 3NeKTpuueckuid 3apsg. CtpoeHue
atoma. [I[poBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa. VICTOUHMKHU
MOCTOSTHHOTO TOKa. JI€MCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuna TokKa. DJEKTpUUecKoe HampsbkeHne. ConpOoTHUBICHUE
MPOBOAHUKA. YJIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Owma s yyacTkKa IIeNu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

Pabota u MoOmHOCTh 31eKTpudYecKoro Toka. 3akoH [[xoyns—JleHuma. DnexkTpuueckue
LIETH U IOTPEOUTENHN IEKTPUUECKOM Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[ToctostHHbIE MarHuThl. B3anMonencTBHE MOCTOSAHHBIX MArHUTOB. MarHutHoe MoJje.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue ISl )Ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe
MOJI€ BJEKTPUYECKOro ToKa. [IprMeHeHHe »HIEKTPOMarHuToB B TEXHUKE. JlelicTBue
MAarHUTHOTO TIOJII HA MPOBOJAHUK C TOKOM. OJIEKTPOABUIaTEb TMOCTOSSHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagnes. SBineHune snekTpoMarHuTHOM wuHAYKIUU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUS! IICKTPUYECKON SHEPTUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOUHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnexKTpu3aius Ted.

2. JIBa poja 3lEeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3aPSIKEHHBIX TEJ.

3. YCTpPOMCTBO U ICHUCTBUE DJIEKTPOCKOIIA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DneKTpocTaTU4eCKast NHIYKLHS.

3aKOH COXPAHEHMS JEKTPUUYECKHUX 3aPSI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3MepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepenne 351eKTpUIeCKOTrO HANPSKEHUS BOJIBTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUN.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MopaenupoBaHue HEBO3MOKHOCTHU Pa3ICICHUS MOJIIOCOB MAarHUTa.
MopaenupoBaHue MAarHATHBIX MTOJIEW MOCTOSHHBIX MATHUTOB.
OneiT Dpcrena.

MarauTHoOe 1oJjie ToKa. DJICKTPOMArHHUT.

JleficTBME MarHUTHOT'O I10JI HA IPOBOJAHUK C TOKOM.
DIEKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.
OmnebiTel @apanest.

3aBUCUMOCTH HAIPABJICHHUSI HHIYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

o v A wN e

10.
11.
12.

13.
14.

OnbITH TI0 HAOTIOICHUTO SJICKTPU3AIMH TEJ MHAYKIIMEH U MPU COTIPUKOCHOBECHHH.
HccnenoBanue neiCTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUUECKOMN IEMU TOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryaupoBaHie HAMPsHKESHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, HAYIIETO 4Yepe3 pPe3UucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS Ha PE3UCTOPE.

OnbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  AJIEKTPHUUECKOTO  COMPOTHUBIICHUS
IIPOBOJIHUKA OT €T0 JUTMHBI, IJIOIIAIM MOTIEPEYHOTO CEYCHHS U MaTepurara.
[TpoBepka mpaBujIa CIIOXKEHUS HAIMPSHKEHUH TPH TOCICI0BATEIIPHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka mpaBwmIIa JjIsi CHIIBI TOKA TPU MapauieIbHOM COCTMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI AAESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, HAYIMIETO0 dYepe3 JaMIouKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TMPHU HMX OOBEIUHECHHUH W
pa3ieiIeHUHN.

16. MccnenoBanue AENCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aWMOJICUCTBUS KATYIIKH C
TOKOM Y MarHuTa OT CHJIBI TOKAa U HaIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue AercTBrSI MATHUTHOTO TOJIS HA TPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3y4eHue padoThl AIEKTPOIBUTATENS.

20. 3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OOBITHI IO UCCIEAOBAHUIO ABJIECHUS 3JIEKTPOMATHUTHOW MHIYKIHMH: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOEe mnpsmoimHenHOEe IBUXKeHUEe. HepaBHOMepHOE
MpsMOJIMHEWHOE JBHKEeHUE. CpelHAsl M1 MTHOBEHHAsl CKOPOCTh Tella MPU HEPABHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE MpsSMONMHEHOE BHkeHHe. CBOOOJHOE TNaJCHHE.
Omnbitel ['anumnes.

PaBHOMepHOE JABMMX)EHUE TT0 OKpY>KHOCTH. [lepron u yactora oOpatienus. Jluneinas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTEIBHOE YCKOPEHUE.

ITepsr1it 3akoH HeroToHa. Broponi 3akon Hetotona. Tperunii 3akoH Herotona. [Ipraumn
CYyHEPIO3ULIM CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJbKEHUS, CUJIa TPECHUS
[IOKOS1, APYTUE BUJIbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBmwxenne mianeT BOKpyr Comuma. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecne MatepuaibHOM TOYKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenune nmnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckas paboTta U MouIHOCTb. PaboTa cun TspkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabotel. [loTeHMaNbHAS SHEPTUS Tena, MOIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHass >3Heprusi cxkatou mpyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTHUH.

Jemoncmpayuu.

1. HabGmrogeHue MexaHMYeCKOTro JIBHXKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME MYTEl U TPACKTOPHM IBUKEHUS OAHOTO M TOTO K€ TeJla OTHOCUTEIHHO

pa3HBIX TEJI OTCUYETA.
N3mepenne cKkopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBUKECHUS.

4. HccnenoBaHne NPpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUSI.



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

Habmonenne ABM>XeHUs TeJa M0 OKPYKHOCTH.

HaGmonenne MexaHMYeCKUX SBJICHHM, MPOUCXOIANIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JBH)KEHHU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MACChl TeJla U AEHCTBYIONIEH HAa HETO CHIIBI.
Habmoienne paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEll.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ilepenada nMIrynbca Npy B3aUMOJIECHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

HabutoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHMEe MEXAHUYECKOM DJHEPruyM NpU ABWKCHUM Tela I0J JCHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHre TpakTa Uil pa3roHa M JAJbHEHMIIEr0 PaBHOMEPHOIO JABUKECHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeHENd CKOPOCTU CKOJIbKEHUS OpyCKa WM JBHMKEHUS IIapuKa IO
HaKJIOHHOW IUIOCKOCTH.

OnpeneneHrne yCKOPEHHUs Tela IMPU PaBHOYCKOPEHHOM JABMKEHUU IO HAKJIOHHOMW
IUIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU 0O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCSATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenre Ko3(pPUIIMEHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tela [0
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YNPYTOCTH NPU MOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUs SHEPTHH.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe npmxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: Mepuol, 4acToTa,
aMIuIMTyna. MaremaTUdecKUi W NPYKUHHBIA MasTHUKU. l[IpeBpalieHue sHepruu npu

K0J1e0aTEeIbHOM JIBHKEHUU.
3aryxaromue KkoneOaHus. BomHyxaennole koneOanus. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOKCTBAa MEXaHWYECKUX BOJIH. [IpononpHbIE U onepedHble BOJHBI. [[MHa BOJIHEI



U CKOPOCTh €€ pacnpocTpaHeHUsl. MeXaHWYEeCKHE BOJHBI B TBEPAOM TEJIE, CEUCMUUYECKUE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.

1
2
3
4.
5
6

HaGmonenue xonebanuii Tei Moa JSHCTBUEM CHUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabitoieHue BbIHYKIEHHBIX KOJIEOaHUM U PE30HAHCA.

PacnipocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (HA MOJEINN).
Habito1eHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTEMaTHYeCKOr0 MasgTHUKA.
Omnpenenenre 4acToThl ¥ eproia KoneOaHuil NpyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTU MEPUOJIa KOJIEOAHUI MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAHUHM TPYKUHHOTO MAagTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTU TEepUo/ia KoJieOaHUH Ipy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IME€pUOAA KoOJeOaHWW MNPy KUHHOTO
MasiTHHKa OT Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

W3mepenue yckopeHHst CBOOOJHOTO MaICHHUSL.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHuTHhIE BOJIHBI. CBOWMCTBA AJIEKTPOMATHUTHBIX
BoiH. [llkana »JMeKTpOMAarHUTHBIX BOJIH. MCMoJib30BaHME SJIEKTPOMArHUTHBIX BOJIH ISt

COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBaA CBETAa.
Hemoncmpauuu.

1.
2.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3yuenune CBONCTB AEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBasa mognensb cBera. Mcrounuku ceera. [IpsmMonnHetHOe pacripoCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpeiomiieHUs cBeTa. [loHOE BHYTpEHHEE OTpa)kKeHUe
cBerta. Mcnosib30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBO/IAX.

JIunza. Xox mywedt B smH3e. Onrtuyeckas cuctema (oroamnmapara, MHUKPOCKONA U
Teneckomna. I'a3 kak ontudeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTh.

Paznoxenue Gemoro ceera B crekTtp. Ombitel HetoToHa. ClioKeHHE CHEKTPAIBHBIX

uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.



L O N o U A WwN e

[IpsAMosMHENHOE PaCIIPOCTPAHEHNE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300paxeHNi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.

OnTuyeckuii CBETOBOJ.

Xop j1ydeil B coOuparoniei JIMH3e.

XoJ JIydeu B paCCEUBAIOIICH JIUH3E.

[TonryueHnune n300paxeHUi ¢ TOMOIIBIO JINH3.

[TpuHuun aeiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTD.

12. [lomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

1.
2.

N o v e

HccnenoBanune 3aBUCUMOCTH yTJIa OTPAXXEHHS CBETOBOTO JIyda OT yIJia MaICHuUS.
N3ydenne xapakTepuCTHK N300pakeHUs IPeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yrja MaJeHus
Ha TPAHULIE «BO3yX—CTEKIION.

[Toyyenue n300pa>keHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIICH TUH3HI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU MX HAOIIOJACHUM Yepe3 IIBETOBBIC
bUABTPEIL.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.

OmneiTel Pezepdopna u miianerapHas Mojaenb atoma. Monens aroma bopa. Ucnyckanue
U TIOTJIONIEHNE cBeTa aToMoM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, O6era- U ramma-usnydenus. CTpoeHHE aTOMHOTO siipa.
Hyxnonnas moxaens aromHoro sapa. M3oromel. PagnoaxktuBHBIC TpeBpaineHus. [lepuon
MOJTypacrajia aTOMHBIX SIAEP.

SAnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsSI0BOTO M MACCOBOTO YHUCEN. DHEPrUs
CBSI3M aTOMHBIX sAnep. CBsA3b Macchl W JHEpPruv. Peakuuw cUHTE3a W JCICHUS SIAEP.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6

CnexTphl U3ITy4eHUS U MOTJIOIIEHHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpexoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUTUX U3TYyYEHUH.

Perucrpanus nznydeHus NpupoaHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.

Ha6HIOI[eHI/Ie CIUIOILHBIX M JIMHEHYATBIX CIICKTPOB HU3JIy4YCHUA.



2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI MO TOPMO3HOMY HyTH (11O

dororpadusim).

3. H3MmepeHue painoakTUBHOTO (OHA.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHTENHEHO-0000MAOIMINI  MOAYAb TPEAHA3HAYCH I CHUCTEMAaTH3aluu |
0000IIeHnsT TIPEAMETHOTO COJIEP)KaHHUS W OMbITa JEATEILHOCTH, MPUOOPETEHHOTO TIpH
U3YYEHUH BCETO Kypca (PM3UKHU, a TakKe JUIsl MOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1Mo (pu3uKe JUisi 00yUyaroImuXcs, BHIOPABIIKUX 3TOT yU4EOHBIHN MpeaMeET.

[Ipy wu3yyeHHH JAHHOTO MOAYJA PEATU3YKOTCA W CUCTEMATH3UPYIOTCS BUJBI
NEATETPHOCTH, HAa OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TPEIMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJIbTaTOB oOydeHwus, dbopmupyertcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB HCCIICIOBAHUS SIBJICHUI
OPUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSACHATH (PU3HUECKHUE SIBIICHUS, PUMEHSS
MOJy4YEHHBIC 3HAHMS, PEIIATh 3a/1a41, B TOM YUCJIE KAYECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AESATEIBHOCTHBIA XAapAaKTEep AAHHOTO pas3zeia peain3yercs 3a CUET
TOT0, YTO OOyYaroIIKUecs BBIMOJHSIIOT 3aJaHusl, B KOTOPBIX UM IIPEJIaraeTcsi:

HAa OCHOBE TOJIYYCHHBIX 3HAHUU PACIO3HABATh M HAYYHO OOBIACHATH (PU3UUYECKHE
SBJIEHUS B OKPYXKAIOIIEN TPUPOJIE U TOBCETHEBHOM KU3HMU;

HCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIICIOBAHUS (PU3MUECKUX SBJICHUN, B TOM YHUCIE
JUTSl TPOBEPKU TUTIOTE3 U MOTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATH HAyYHBIE OCHOBBI HanOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MNPAKTUYECKOTO HCMOJb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPTHMH HAa OCHOBE
3aKOHa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTIHUU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA NNPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MK Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha

JIOCTIDKCHUE  JIMYHOCTHBIX, METANpeIMETHBIX H  TMPEAMETHBIX  00pa30BaTEIHHBIX
pE3yNbTaTOB.

B pesynbrare uzyueHus (PU3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs Y

oOyuarorierocst 0yayT copMUPOBaAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSBIICHHE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nuecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTMBHOMY Y4YacTHIO B OOCYXKIEHHUM OOIIECTBEHHO 3HAYUMBIX W
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKY;

- 0OCO3HaHUE BAJKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITHE ICTETUUECKUX KaueCcTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMMO3HAHUA:

- OCO3HAHUE IIEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUIIIEH COCTABIISIONUIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECA K UCCIIEI0OBATEIILCKON NEATeIbHOCTH;
S) popMuUpoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArONOJIyYHS:

- OCO3HAHMWE LIEHHOCTU 0e30IacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXXHOCTH TpaBWJ 0OE30MacHOTO IMOBEAEHUS Ha TPAHCHOPTE, Ha J0porax, ¢
AJIEKTPUUECKUM U TEIJIOBBIM 000OPYAOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- copMHPOBAHHOCTh HaBbIKa peduieKcuu, MPU3HAHUE CBOErO IMpaBa HAa OUIMOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- aKTHMBHOE Yy4YacTHE€ B pEIICHHWM NPAKTHUYECKUX 3adad (B paMKaX CEMbH,
00pa3oBaTeNbHOM OpraHu3aldyd, TOpojaa, Kpas) TEXHOJIOTHYECKOM U COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY HU3YUYCHHIO TPOdeccHil, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAIMsl HAa NMPUMEHEHUE (PUBMYECKUX 3HAHUU Ui pelieHus 3ajad B 00JacTh
OKpY’Karollel cpeibl, JIAHUPOBAHUS MMOCTYIKOB U OLICHKH X BO3MOKHBIX MOCJIEACTBUN
JUT OKPYXKAKOLIEH CPEJIbl;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKHUX MPOOJIEM U MyTel WX PeIIeHUS;

8) ajanTanuu K U3MEHSAIONIUMCH YCJIOBUAM COLUAIBHOM U NMPUPOJIHOM Cpebl:

- TMOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBIMOJHEHUU WCCIEIOBAHUM U TPOCKTOB
(bu3nYeCKOl HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JPYTHUX;



- IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IEATEIbHOCTB;
- MOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUN, B TOM 4YHCIE (POPMYIUPOBATH HJIEH,

HOHSATHS, TUIIOTE3bI 0 PUINYECKUX OOBEKTAX U SIBICHUSAX;
e - OCO3HaHME J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
e - IUNTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUHU HOBBIX (PU3MUECKHUX 3HAHUM;

CTPCMJICHHUC aHAJIM3UPOBATHL W BbIABJITH B3aMMOCBA3W IIPUPOILI, O6I_HCCTBa u

9KOHOMMKH, B TOM HHUCJIC C HCIIOJb30BaAHHUCM (1)H3PI‘{€CKI/IX 3HaHHﬁ;
e - OIICHKa CBOHUX HeﬁCTBHﬁ C y‘IéTOM BJIIMAAHHUA HA OKPYXKAOIIYIO CPCAy, BO3MOIKHBIX
r100aIbHBIX HOCJ'IGI[CTBHﬁ.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl y oOyuwarouierocsi OyayT cQopMUpOBaHbl MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIONIUE TO3HABATEIbHbIE YHHUBEPCAJIbHBIE Y4YCOHBIC JCUCTBUS, KOMMYHHKATHBHbBIC
YHUBEpCAJIbHbIC yUeOHBIC IEUCTBYSI, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);
yCTAaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCHU(UKAIUK, OCHOBAaHHUSA  JUIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAaeMbIX (paKTax, JaHHBIX
¥ HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHHSIM;

BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBSA3HM MPHU M3YYEHUU (U3NYECKUX SIBJICHUN U
IPOLECCOB, J€NaTh BBIBOABI C HCIOJIb30BAaHHMEM JIEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh Ccrnoco0 pemeHus y4dyeOHOW (¢u3nuecKol 3aaadu
(cpaBHEHHE HECKOJIBKHUX BApUAHTOB pPEIICHHUs, BHIOOp Hamboyiee MOIXOJSIIETO C
y4€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLbCKue 1eCTBUSA:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKA HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH TI0O CaMOCTOSITCIIBHO COCTABJICHHOMY TUIaHY OIIBIT, HECIOXHBIN
(U3UICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUESCKOTO SIBICHUS,
OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIUIO, TIOTYUYCHHYIO B XOJI€
MCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIICHUST ¥ BBIBOJALI 10 pe3yjbTaTaMm
IIPOBEIEHHOTO HAOIIOACHUS, OIIBITA, MCCIICIOBAHNS;

MIPOTHO3WPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINYECKUX TMPOIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.



Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3jMYHble METOJbI, MHCTPYMEHTBI U 3alpocChl MPU MOUCKE U OTOOpE
MH(QOPMALIMU WU TaHHBIX C YYETOM MpeIIoKEeHHON yueOHOH (Ppu3nuecKkoil 3a1auu;
aHaNM3UpOBaTh, CHCTEMATH3HpPOBATb M  HHTEPHPETHPOBATH  MH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpMY MPEACTABICHUS HHPOPMAIUHU U
WILTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXEMaMHM, JuarpaMMaMiu, WHOU
rpadyKoi M ©X KOMOMHAIIUSMHU.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XOJie¢ OOCYXJeHHsS y4eOHOTO MaTepuaja, pe3yiabTaToOB JAa0OpPATOPHBIX PaboOT |
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOMl TeMbI U BBICKA3bIBATH
WJICH, HAICJICHHBIC Ha pEIICHUE 3a7adyd U TOJICpKaHHWE OJIaroKeIaTeIbHOCTH
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMU JAPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapyKUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TMPEJCTABIATh  PE3yibTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OINbITa
(PKCTIeprUMEHTa, UCCIIeIOBAHUS, TTPOCKTA);

MMOHUMATh M HUCIIOJIH30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHIYAITbHOU PaOOTHI
IIPU PEIIEHNN KOHKPETHON (PU3UUECKOM MPOOIEMBI;

OPUHUMATh 1I€JIM COBMECTHOW JESTENIbHOCTH, OPTaHM30BBIBATH NEHUCTBUS MO €€
JOCTIDKEHUIO:  paclpeliesisiTh  pOJM, OOCYXJIaTh TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATHh CBOIO YacTh PadOTHI, TOCTUTAs KA4eCTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOM JIEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;
OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMMH TPOAYKT TO KPUTEPHUSM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HCHHBIX M YYEOHBIX CHUTYalHsX, TPEOYIOIIMX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3NIMYHBIX TMOAXO0JAaX NMPUHATHS pelieHUu (MHIWBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSITEIIbHO COCTABJIATh AJITOPUTM pPEIICHUsS (U3MYECKOW 3aja4ydl WM TUIaHA
UCCJICIOBAHUS C yYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJjiaraeéMple BapHaHThI PEIICHHIM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

AaBaTb aJ/ICKBATHYIO OLICHKY CUTyalluX U IpCiiaraTb IjiaH e€ HU3MCHCHUA,



OOBSICHATh MPUYUHBI JOCTUXKEHUS (HEAOCTHXKEHUS) PE3YIbTAaTOB JIEATEIHHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHUCJIE B XOJl BBINOJHEHUS
¢u3nuecKkoro HcciaeAOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM;

CTaBUThb ce0si HAa MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MpPaBO HAa OMIMOKY MpHU pelleHUd (U3NYECKUX 3a7ady WU B
YTBEPKJICHUSIX HAa HAYYHbBIE TEMBI U TAKOE € IPABO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenust B 7 kjacce mpeMeTHbIEC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKHE W XUMHUUYECKHE SIBIICHUS, HaOII0/IeHUE,
AKCIEPUMEHT, MOJI€JIb, TUIOTE3a, €AUHUIIBI (PU3NYECKUX BEJIUMYUH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUAKOE, Fa3000pa3HOE), MEXaHUUECKOE
JBIOKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJUHEHHOE), TPaeKTOpHUs,
paBHOJCHCTBYIOIIAas cuia, jaedopManus (ympyrasi, MiIacTUYecKas), HEBECOMOCTD,
COOONIAIOIINECS COCYbL;

paznmuuath aBiaeHus (auddys3us, TEIOBOE€ JBMKEHUE YacTHI] BEIIECTBA,
PaBHOMEPHOE NBIKCHHE, HEPAaBHOMEPHOE IBIDKCHUE, WHEPIUS, B3aMMOJICHCTBHEC
TEJ, paBHOBECHME TBEPABIX TEI C 3aKpEIUIEHHOM OChIO BpallleHus, Iepeaadya
JaBJICHUST TBEPABIMU TEIaMH, >KUIKOCTAMU W Ta3aMu, aTMocepHOe HaBJCHHE,
MJaBaHUE TeJ, TMPEBpalllEHUs] MEXaHWYEeCKOW »JHEpPruM) MO OMHUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTBITOB, JEMOHCTPHPYIONIUX JaHHOE
busnuecKoe SIBICHUE;

pacno3HaBaTh MPOSBICHNE N3YYEHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MUPE,
B TOM 4ucle (PU3NYECKue SBJICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3TMUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEKHWBOW NPUPOAE, NEUCTBUE CUJIbI TPEHUS B NPUPOAE U
TEXHUKE, BIUSHUE aTMOC(EPHOTO JAaBJICHHUS HA KUBOW OpPraHW3M, IUTABaHUE PHIO,
phIUary B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Ted W (PU3WYECKHE SBJCHUSA, HCIIOIB3YS
dbu3uyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IYTh,
CKOpPOCTb, CPEIHSISI CKOPOCTh, CHJIa YNPYrOCTH, CHJIa TSDKECTH, BEC Tejla, Cuiia
TpeHUs, JaBieHUEe (TBEPAOro Tela, >KUIKOCTH, Ta3a), BHITAIKWBAIOMIAs CHJIA,
MeXaHH4YecKass paboTa, MOIIHOCTb, ILICYO CHJIbI, MOMEHT CHIJIBI, KO3(phHUIIHEHT
TIOJIC3HOTO JICWCTBUS MEXaHWU3MOB, KHHETHUECKAas ¥ MOTCHIMAIbHAS YHEPTHUS), TIPH
OTKMCAHWM MPABWIILHO TPAKTOBATh (DU3UYECCKUN CMBICI MUCIOJIb3YEMBIX BEIMYWH, HX
o003HaueHHUs W EIUHUIBI  (DU3WYECKUX  BEIMUYMH, HAXOAUTh  (OPMYJIBI,



CBSI3BIBAIOIIME JaHHYIO (PU3WYECKYIO BEIUYHMHY C APYTMMHU BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3Ys
IpaBUJIa CIOXKEHUS CUII (BJIOJIb OAHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH
Apxumena, IpaBWIO paBHOBECHs phlyara (0JI0Ka), «30J0TO€ MPABHIIOY» MEXAHUKH,
3aKOH COXPaHEHHs MEXaHWYECKOM OHHEpPIuM, IIPU OTOM [JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBHIBATH €M0 MATEMaTUUECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHUE SIBICHHUS, IPOLECCHl M CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE€  CHUTyallull  INPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYHHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYECKHX IIAaroB C
ornopoit Ha 1-2 M3y4YEHHBIX CBOWCTBA (DM3MUECKUX SBICHHM, (PU3MUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTHY,

pemate pacuéTHble 3a7aud B 1—2 JEHCTBUS, MCNONb3Yys 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJadd
3aMHUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUYECKHE BEIUYHUHBI B (POPMYJIBI U
MPOBOJIUTH PACUYEThI, HAXOAUTHh CIPABOYHBIE JaHHBIE, HEOOXOIMUMBIE ISl PEIICHUS
3aJ1a4, OLIEHUBATh PEAIUCTUYHOCTh MOTYYEHHON (PU3NYECKON BEIIUYUHBL;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOLIM (U3HYECKUX
METOJOB, B OINHCAHUW MCCIENOBAHUSA BBIICIATH NPOBEPSIEMOE IPEANOIOKEHUE
(rumote3y), pa3au4aTh U HMHTEPIPETHUPOBATH IOJYYECHHBIA pE3yibTaT, HAXOJUTh
OLIMOKY B XO/I€ OMbITA, I€1aTh BHIBOJIBI 10 €TI0 Pe3yIbTaTaM;

OPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3NUYECKUX
CBOMCTB TeJI: (POPMYIUPOBATH MPOBEPAEMBIE MIPEIITOJIOKEHNS, COOMPATh YCTAHOBKY
U3 TPEIIOKEHHOT0 OO0OpYyAOBaHMS, 3alMCHIBATh XOJ OMNbITa U (POPMYIHPOBATH
BBIBO/IBI;

BBITOJIHATH NMPSMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHH, MAacChl Tea, 00bEMa, CHIIbI U
TEMIEPATypbl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATH
MoKa3aHus MPUOOPOB € YUETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTA U3MEPEHUI;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEIMUUHBI OT APYTOM ¢
UCIIOJIb30BAHUEM  MPSIMBIX  U3MEPEHHUH  (3aBUCUMOCTH IYTH  PaBHOMEPHO
JIBIKYLLIEroCs Tejla OT BPEMEHHU JABUKECHHUsI T€Ja, CUJIbI TPEHUS CKOJIBKEHMS OT Beca
TeNa, KayecTBa 00pabOTKU MOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTH CHUJIbI TPEHHUS OT
IUIOIIAIM CONMPHUKOCHOBEHMS TE€J, CHWJIbl YNPYTOCTH OT YJIMHEHUS TNPYKUHBI,
BBITAIKUBAIOIIEH CWJIBI OT OOBEMA MOTPYXKEHHOM YacTU Tela U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHUS pbldyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM YYEOHOTO HCCIIEOBaHMS, COOMpATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHMUs, ClIeysl MPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTATHI
NOJIYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH B BHUJIE€ MPEAJIOKEHHBIX TaOJIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

MPOBOAUTH KOCBEHHBbIE HM3MEPEHUs (U3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPHAOTO TENA, CUJA TPEHUS CKOJNBXKEHUSA, AAaBJIECHUE BO3/yXa,



BBITAJIKMBAIONIAsl CHJIA, JEUCTBYIOIIAs Ha NOTPYKEHHOE B JKHUAKOCTb TEJO,
KO3 (UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEys MPEAJIOKEHHOM
UHCTPYKUMHU: TPU BBIIOJHEHUM U3MEPEHUH coOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJINYMHBIL;

e coOmofaTh MpaBWJIa TEXHUKHM OE30MacHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MNPUHUUIBI JACUCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MOIBUKHBIN
Y HETIOABM)XKHBIHN OJIOK, HAKJIOHHAS MIJIOCKOCTH;

e XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOl HA MX ONUCaHWA (B TOM 4YHUCIJE: MOAIIUIIHUKH, YCTPOHUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HaHHUs O CBOMCTBaX (PM3MUYECKUX SIBICHUNA U HEOOXOIUMBbIE
(pu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH NpPHUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKHX 3HAHUM B MOBCEAHEBHOM >KM3HU Il 0OECleueHHUs
0e30MmacHOCTH MpHu OOpalleHuu C MNpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAaHEHHUSI 370pOBbsl U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKpYXaroUIen Cpee;

e OCYIIECTBIIATH OTOOP MCTOYHMKOB HMHpopMauuu B VHTepHETE B COOTBETCTBUHU C
3alaHHBIM [IOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCS 3HAHUNW M IYTEM
CPaBHEHHUS PaA3JIMYHBIX HCTOYHHMKOB BBIIEIATh MH(GOPMALUIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

e HCMOJB30BATh TPU BBINOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WuTepHer, BinageTb NpuéMaMud KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC KPAaTKUE MIUCHbMEHHBIE 1 YCTHBIE COOOIICHUS Ha OCHOBE 2—3
MCTOYHUKOB HWH(pOpManuu (HU3UYECKOTO COACpPKAHUSA, B TOM YHUCIE MyOJIUYHO
JienaTh KpaTKhe COOOIIEHUS O pe3ysIbTaTaX MPOEKTOB MM YYEOHBIX UCCIEI0BAHUM,
IIPY DTOM TPAMOTHO MCIIOJIb30BATh M3YUYEHHBIM MOHATUMHBIM ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NMPE3CHTAIUEH;

e TIIpU BBINOJHEHUU Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacnpenensiTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMHM, CICIUThH 32 BBHIMOJHEHUEM
IJIaHa JeWCTBUI, a/JeKBAaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JCSITEIbHOCTDH
IpyNIbl, BBICTPAaUBAaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHUE, YUYWUTHIBas MHEHHE
OKPYXKaIOILUX.

K koH1y 00yueHusi B 8 kiacce nmpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCIOJb30BATH MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUSI BEILECTBA, KPUCTAUIMYECKHE U aMOp(HbIE Tena,
HACBIIIEHHBIA W HEHACBIIIEHHBIM Tap, BIAKHOCTh BO3[AyXa, TEMIIEpaTypa,



BHYTPEHHSISI SHEPTUs, TEIUIOBOW JABUTATElNb, SJIEMEHTAPHBIN JIEKTPUUYECKUHN 3apsi,
AIEKTPUUYECKOE MOJIE, MPOBOJHUKU U IUAJICKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUI
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE pAcIIUpPEHUE U CKaTHe, Tervionepenaya, TEIIOBOe
paBHOBECHE, CMAyuMBaHUE, KaNWJUISIPHBIC SBJICHUS, HCIApPEHUE, KOHJCHCAIUS,
IUIaBJI€HUE,  KpUCTAIM3anMs  (OTBEpAEBAaHUE), KUIIEHWE,  TeIulolepenaya
(TemIonpPOBOIHOCTh, KOHBEKIIUS, U3IIyYCHHE), SIECKTPU3ALIMS TEJ, B3aUMOJECHCTBUE
3apsiioB, NEUCTBUSA BIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MMPOBOAHUK C TOKOM, DJIEKTPOMArHUTHAs
WHIYKIUSI) 1O ONUCAHUIO HMX XapaKTePHBIX CBOICTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

pacno3HaBaTh NPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIEM MUPE,
B TOM uHclie (pU3ndyecKkue SBJICHHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KaWUSIPHBIC SIBJICHUS B TPUPOJIC, KPUCTAUIBl B mpupoje, uainydeHue CorHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTpUUYECKUE SBICHUS B atMocdepe, IJIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, JAPeid MOII0COB, POJIb MATHUTHOTO TOJIS ISl )KU3HHU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

ONUCHIBATh U3YYEHHbIC CBOMCTBA Tel U (U3WYECKUE SIBICHUS, UCIOIb3Ys
du3nuecKre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIUYECTBO TEIUIOTHI,
yaelbHasl TEIJIOEMKOCTh BEUIECTBA, VYJAEJIbHAsA TEIJIOTa IUIABJICHUS, YlEJIbHAs
TEIIoTa MapooOpa3oBaHMs, yaelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(GOUIIMEHT
MOJIE3HOT0 JIEHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3]yXa,
ANEKTPUYECKUHN 3aps]l, CUjla TOKa, SJEKTPUYECKOE HANpPsHDKEHHE, CONPOTHBIICHHE
POBOJHUKA, yJIETbHOE COIMPOTHUBIICHHE BEIIECTBa, paboTa ©  MOIIHOCTH
ANEKTPUYECKOTO TOKA), MPU OMUCAHWUW MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCTIOJIb3YEeMbIX BEJIMUUH, 0003HAUCHUS U €UHULIBI (PU3UUECKUX BETUYUH, HAXOAUTh
(dbopMyJibl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJTUUYUHY C APYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SIBJICHUS M MPOIECChI, MCIOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILECTBA,
MPUHLNN CYNEPHO3ULIMKM TOoJIe (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH OMa g ydacTka uenu, 3akoH Jxoynsa—JIeHna, 3ak0H COXpaHEeHUs
SHEPTUU, TIPU ITOM JIaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aMHUCHIBATH €TI0
MAaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (HPU3MUECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyaIun MIPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYMHHOCIICACTBEHHbBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omopoil Ha 1—2 W3yYeHHBIX CBONCTBA (PU3NUYECKUX SIBICHHM, QU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;



pemath pacu€THble 3a7ayd B 2—3 JEHCTBUS, HCHOJB3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MUYECKHE BETUYMHBI: HAa OCHOBE aHajW3a YCJIOBUA 3aJauu
3aMHAChIBaTh KPATKOE YCIOBUE, BBISBIIATh HEOCTATOK JAHHBIX JJIS PELLICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIIs €€ pEeIIeHUs, IPOBOAUTH Pacu&Thl
U CpaBHUBATh IMOJyUEHHOE 3HAYCHHE (PU3NYECKOM BEIUYUHBI C H3BECTHBIMU
JTAHHBIMU;

pacrno3HaBaTh IMPOOJEMBbI, KOTOPbIE MOYKHO PEHIUTh MPH IMOMOLIM (U3NYECKUX
METOJIOB, HCIOJIb3Yysl  ONWCAHUE  MHCCIEAOBAaHUSA, BBIICIATH  IPOBEPSIEMOE
IPEINOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsAKA MPOBENCHUS HCCIIEIOBAHUS,
JIeNaTh BbIBOJIBI;

MPOBOANTH OMBITHI O HAOMIOACHUIO (U3MUECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB Ten (KalmWUISIPHBIE SBJICHUS, 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH Mpollecca OCTbIBAaHUS W HarpeBaHHs IIpU
M3JIyYEHUH OT LBETa W3JIydaromedl (moryionjaronieil) MOBEepXHOCTH, CKOPOCTb
UCIIApEHUsi BOJBI OT TEMIIEPATypbl JKUJAKOCTA M IUIOIIAAM €€ MOBEPXHOCTH,
ANEKTPU3alusa TEI W B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsioB, B3aUMOJIECWCTBHUE
INOCTOSIHHBIX MarHWTOB, BU3yaJIM3allds MarHUTHBIX I1OJIEM IMOCTOSIHHBIX MarHUTOB,
JNEUCTBUS MAarHUTHOIO TOJI HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa 3JIEKTPOJBHUIATENsl MOCTOSHHOTO TOKA): (hOpMyIMpoBaTh MPOBEPSIEMbIE
MPEANOJIOXKEHNU, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOIO0 000py/I0BaHUSA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIOJIHATh NPSIMBbIE U3MEPEHUsT TEMIIEpPaTypbl, OTHOCUTEIBHOW BIAXXHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSDKEHUS C HMCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YyJbTaThl M3MEPEHUU C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETMYUHBI OT JIPYTOHl C
UCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUM (3aBUCHMOCTH COIPOTHBIICHUS MPOBOJHMKA
OT €ro HJUHBI, IUIOIIAJM MONEPEUYHOI0 CEYEHUS W YAEIbHOTO COMPOTUBIEHUS
BELIECTBA NMPOBOJHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANIPSDKEHUS Ha
MIPOBOJIHUKE, MCCIEJOBAHUE MOCIEAOBATEIBHOIO M MAPAJUIETBbHOTO COEIUHEHHM
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIIIOJIHATH
U3MEpEeHMs], CIeAys NPEII0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTaThl MOTYUYEHHOM
3aBUCUMOCTH B BHUAE TaOnuu W rpaduKoB, JeiaThb BBIBOJBI MO pPe3yJibTaTaMm
UCCJIeIOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEJIUYUH (yAeTbHas TeIIOEMKOCTD
BEIIECTBA, COMPOTUBJICHHE NPOBOAHMKA, pabOoTa M MOIIHOCTb 3JIEKTPUYECKOTO
TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATH IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEAYs
PEASI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYCHUE BEIUUUHBI;

coONI0/IaTh TMpaBWIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1adOpaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCAHUS (B TOM YHUCIE: CUCTEMa OTOIUICHUS JOMOB,



TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUMK DICKTPUUECKON
SHEPTUM, HIIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE NPEIOXPAHUTEIH, IEKTPOMArHUT, AJIEKTPOJBUIaTENb
IOCTOSTHHOTO TOKAa), HMCIOJB3ysl 3HAHMSI O CBOWCTBAX (DU3MUECKHUX SIBICHUH U
Heo0X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM U CXEMaTU4YHbIM pHUCYHKaM (PKUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUIPOMETP, JBHUraTeilb BHYTPEHHEIO CrOPAHMs, AIJIEKTPOCKOIL,
peocTaT), COCTaBIATb CXEMbl JJIEKTPUYECKUX LENeil ¢ MOCIeNOBAaTEeIbHbIM U
napajuyieJIbHbIM COECIMHEHHEM 3JJIEMEHTOB, pasjinyas yCIOBHbIE O00O3HAYEHHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJAUTH TpPUMEPHI (HAXOAUTh HMHPOpPMALMIO O MpHUMEpax) IPAKTHUECKOIO
UCIIOJb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEAHEBHOW MXU3HU JUIsl OOECreueHUs
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbSI W COOJIOJEHUS HOPM HKOJIOTMYECKOrO TOBEJIECHHS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATh MOUCK HMH(popmanuu (uznueckoro cojaepxkanust B MHrepHete, Ha
OCHOBE HMMEIOIIMXCA 3HAHUM M IIYTEM CPABHEHUS JOIOJHMUTEIBHBIX HCTOYHHKOB
BBIJICJISTh MH(OPMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BBIINOJHEHUM YYEOHBIX 3aJaHUN  HAyYHO-TIOMYJSPHYIO
JUTEpPaTypy (PU3NYECKOTO COACp)KaHUS, CIPAaBOUYHbIE MaTepuaibl, PECYpPChl CETH
WuTepHer, Binagerb NpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHbIE NMUCHBMEHHBIE U KpPAaTKHE YCTHBIE COOOIIeHMs, 00001as
MHPOPMAIUIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM YHUCIIE
nyOJIMYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKON
NEATENIBHOCTH, IIPU O3TOM TPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM IOHATUHHBIN
anmnapart Kypca (pU3MKU, CONPOBOXKAATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3UYECKUX IPOLIECCOB
pacnpeenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUM C IOCTABICHHBIMU 3a/1a4yamH,
CIIEIUTHh 32 BBIIOJHEHHEM IUIaHa JEHUCTBUM M KOPPEKTHPOBATh €ro, aJE€KBAaTHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYMIbl, BBICTPAaUBATh
KOMMYHUKATHBHOE B3aUMOJEICTBUE, POSBIISAS TOTOBHOCTD pa3peiiarb KOHQIUKTHI.

K xoniy o6y4uenust B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

WCIIONB30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKAa, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JBIKEHHS,  Achopmaius (ympyrasi,
IlacTU4YecKasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
MepPErpy3Ku, MEHTP THKECTH, aO0CONMIOTHO TBEPIOE TEJO, MEHTP THKECTH TBEPIOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KoOJeOaHWs W BOJHBI, 3BYK, WH(pa3ByK
yJIbTPA3BYK, AJICKTPOMArHWTHBIC BOJIHBI, IKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,



OMM30PYKOCTh M JIaTbHO30PKOCTh, CIEKTPHl HCIyCKAaHUS M TOTJIOIIEHHUs, aib(da,
0eTa- 1 raMMa-U3Iy4eHHsI, U30TOIIbI, sIepHAsi SHEPTEeTUKA;

pa3nuyath SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE  MpPSAMOJIMHEHHOE  JBW)KEHHME, CBOOOJHOE MaJieHUuEe  Tedl,
PaBHOMEpPHOE [BH)KEHHE [0 OKPYKHOCTH, B3aUMOJECHCTBHUE TE€J, PEAKTHUBHOE
JBIKEHUE, KOJIe0aTEIbHOE JIBIXKCHUE (3aTyXaloIINe U BBIHYXKJICHHbIC KOJICOaHUs),
pE30HAHC,  BOJIHOBOE  JBW)KCHHME,  OTPAKEHUE  3BYKAa,  IPSMOJIMHEHHOE
pacnpoCTpaHEHHE, OTpPaKEHHWE U TPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpakKEHUE CBETA, pa3oKeHUe OEJoro CBeTa B CHEKTP U CIOXKEHHE CHEKTPaJIbHBIX
LBETOB, JHCIEpPCUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa U3JyYEHHs) M0 ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUYECKUX SIBICHUN B OKPY’KAIOLLEM MHUPE
(B TOM uuncne Quanyeckue SBIEHUS B MPUPOJIE: NPUIUBBI U OTIUBBI, JBHKEHUE
maHeT CoOJIHEYHOM CHUCTEMBI, PEaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJHBI, IyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHUS B MpPHUpPOJAE, OHOJOTrMYECKOoe JeHCTBHE
BUIMMOIO, YJIbTPauOJIETOBOTO M PEHTIEHOBCKOIO W3IyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHE JIYyYH, PAIHOAKTUBHOE U3Iy4YE€HHUE MPUPOIHBIX
MUHEpAJOB, AEHCTBUE PAJMOAKTUBHBIX HM3JIYyYEHUU HA OpPraHU3M 4eJIOBEKa), MpH
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/ayy B Y4YEOHYIO, BBLACIATH CYLECTBEHHBIE
CBOMCTBa (IpU3HAKK) PUINUECKUX SBJICHUII;

OMHUCHIBATh HM3YyYEHHbIE CBOWCTBA Te€a M (U3MYECKUE SBIICHUS, HCIOJIb3YS
¢u3nueckue BENMYMHBI (CpeOHsiE W  MIHOBEHHass CKOPOCTb Tena [MpHu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEepeMEIIeHUe, MyTh, YIiIoBas CKOPOCTH,
CWJIa TPEHMUs, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHHE CBOOOIHOTO NaIeHHUs, BEC
TeJNa, UMITYJIbC Tejla, HMIYJIbC CHJIbl, MEXaHWueckas paboTa U MOILIHOCTbD,
MOTEHIMANbHAs.  SHEPTrUs Tela, MOJHATOIO HaJ  TMOBEPXHOCTHIO  3EMIIH,
MOTEHI[MANbHAsl HSHEPrus CKATOM TMPYKUHBI, KUHETUYECKas DJHEpPrus, IOJIHAs
MEXaHWYecKas SHEprus, NepUoJ M 4acToTa KoJieOaHWM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTeldb MNPEJIOMJICHHUS Cpelbl), Mpu
OMHCAaHUU MPABWIBHO TPAaKTOBaTh (DPU3MUECKUI CMBICI MCIOJIb3YEMbIX BEJIUYUH,
00O3HAaUeHUs M  €IUHULBl  (PU3UYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBA3BIBAIOIUE JAHHYIO (DU3WYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hpU3MUECKHE SIBICHUS U MPOLECCHI, HCIOIb3Ys
3aKOH COXpPAaHEHUs DJHEPruH, 3aKOH BCEMHUPHOIO  TATOTEHHUS, MPHUHLHII
CYTEPIIO3ULIMUA CUJI, TPUHIIUI OTHOCUTENIbHOCTHU [ anuiest, 3akoHbl Hpl0TOHA, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHUS M TPETOMIICHHMS] CBETa, 3aKOHbI
COXpaHEHUsS 3apsiI0BOIO M MAacCOBOIO YHCEN MNP SIAEPHBIX PEAKUUSAX, IPU ITOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;



OOBSACHITH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyallMii  TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIIBIATH  MPUUUHHO-
CJIEICTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpPOH Ha
2-3 W3y4YCHHBIX CBOMCTBAa (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THhe 3a7aud (OMUpAIOIIMECs Ha CHCTEMY U3 2—-3 ypaBHEHHM),
UCIIOJIb3YsI 3aKOHBI U (OpMYJIbI, CBSI3bIBaIONIME (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE
aHajM3a yCIIOBUA 3a/1a4d 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAIOIINE
WIKM W30BITOUYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE s
pelieHus, TMPOBOAWTH pPAcCYEThl W OICHHUBATh PEATUCTHYHOCTH IMOJYICHHOTO
3HAYCHUS (PU3NUECKON BEITUUIUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOILIM (HU3UUYECKUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHCAHME HUCCIEAOBAHUS, BBIIEIATH  IPOBEPSIEMOE
MIPEANOJI0KEHNE, OIICHUBATh TPABWIBHOCTh TOPSJIKA MPOBEACHUS HMCCIICIOBAHUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIBTATH HAOIFOICHUI U OTIBITOB;
MPOBOJIUTH ONBITEI MO HAOMIOMCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HICCKUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCThH TMepuojia KojeOaHWil NPYKUHHOTO MasTHUKAa OT MaccChl Tpy3a H
KECTKOCTU TIPY)KUHBI W HE3aBUCHMOCTh OT aMIUIUTYAbl MajblX KoJIeOaHUH,
MPSMOJIMHEMHOE PAaclpOCTPAHEHUE CBETa, Pa3jIoKEHHE OEJIoro CBeTa B CIEKTP,
U3Y4YCHUE CBOWCTB H300pPaKEHHsSI B IIJIOCKOM 3€pKajie W CBOMCTB HM300paKeHUs
npeaMeTa B coOuparonieil TuH3e, HabJt0IeHUEe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYCHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUS, OTMMCHIBATH XOJI OMBITA U €r0 PE3YNIbTAThl, (HOPMYIUPOBATH BHIBOIBI;
MIPOBOJIUTH TP HEOOXOIWMOCTH CEPHIO MPSIMBIX U3MEPCHUMN, OMpeessas CpeIHee
3HAUYCHHUE H3MEpsieMOil BeMMYUHBI ((POKYCHOE paccTOsHUE COOMparomiel JTUH3BI),
000CHOBBIBAThH BHIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOopa);

MIPOBOJIUTH MCCEAOBAHUE 3aBUCHUMOCTEH (DM3NUCCKUX BEJIUYHMH C UCIIOJIH30BAHUEM
MPSAMBIX HM3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JNBIKCHUU O€3 HauyadbHOM CKOpPOCTH, TepuoAa KojeOaHuW MaTeMaTUueCcKOro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yIJiia MaJCHUs U
yria  TOpeloMJIGHHsT OT  yIyla  TaJieHus): IUIaHUpOBaTh  HCCIEIOBaHHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pPE3yJIbTaThl MOJYyUYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJITUYHMH B BUC TaOJUIl M TpadUKOB, JEJIaTh BHIBOJIBI 10
pe3ynbTaTam HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUsT (U3MUECKUX BEIUYUH (CPEHHsISI CKOPOCTh H
YCKOpPEHHE TeJa TMpPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, )KECTKOCTh MPYKUHBI, KOYPOUIIMCHT TPEHHS CKOJIBKCHUS, MEXaHUICCKasl
paboTa W MOUIIHOCTb, YacTOTa M Mepuoj KoyJeOaHWd MaTeMaTH4uecKoro Hu
MPY>KUHHOTO MasTHUKOB, OMTHYECKasl CHJIa COOMpAIoiel JIMH3bI, PAIMOAKTHBHBIN
¢oH): TUTAaHMPOBATH HM3MEPEHUS, COOMPATH DKCIEPUMEHTATBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICTys TPEII0KCHHOW WHCTPYKIIUN, BHIYUCIIATh 3HAUCHHEC



BEJIMYMHBl W AHAJIM3UPOBATH IIOJYyYECHHBIE PE3YyJbTaThl € Y4YETOM 3aJaHHOU
IIOIPELIHOCTA U3MEPEHNN;

coONo/IaTh TMpaBWiIa TEXHUKKM Oe€30MacHOCTH mpu paboTe ¢ 1adOpaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (DU3MUECKUX MOJENei: MaTepuaabHas
TOYKa, a0COJFOTHO TBEPAOE TEJIO, TOUCUHBIN MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIETb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha MX omnucaHus (B TOM YHCIE: CHUIOMETp, JATUYUKH
IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, PAKETa, 0JXOJIOT, OYKH, IIEPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHa), UCTIOB3ysl 3HaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN M HEOOXOIUMBIE
du3nuecKre 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM HM3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MPH
pelIeHN Y4eOHO-TIPAaKTUYECKUX 3aJlay, ONTHUYECKUE CXEMBbl [JIsl MOCTPOCHHS
N300pakeHU B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HH(OpPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKHX 3HAHUM B TOBCEAHEBHOM >KM3HU ISl 0OEcCreueHUs
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUS 370pOBbsi U COOJIIOEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HHpopManuu (usndeckoro coaepxkanuss B HHTepHere,
CaMOCTOSATENbHO (POPMYNHPYs] MOUCKOBBIA 3aMpOC, HAXOAUTh NMYTH ONpEAeTIeHUs
JIOCTOBEPHOCTH TOJIydYEHHOM HHQOpMAIlMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPH  BBHIMIOJHEHUHM YYEOHBIX 3aJlaHUid  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNurepHer, BiageTh nOpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa30BaHU
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBbIE IHCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uH(bOpMAIIUN W3 HECKOJIbKUX HCTOYHUKOB (PH3UYECKOTO CONEpkKaHUs, MyOIMIHO
MPEACTABIIATh PE3YJIBTATHI IPOEKTHOW WIIM UCCIIEIOBATENIBCKON AEATEIBbHOCTH, TIPH
3TOM TPAMOTHO HCIOJIB30BaTh W3YYECHHBIM MOHATUMHBIN amnmapar u3y4aemMoro
pasnena (QU3MKK U CONPOBOXKIATh BBICTYIUICHHE MpEe3eHTaluuedl ¢ ydérom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD MOJIETA IapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a [HHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJbI
MexaHn4uecKoOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota Nel



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«OmnpeneneHye MIOTHOCTH TBEPAOTO
Tena»

Permtenne 3agaud o reme "IL1oTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoencreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota Ne2
20 «M3yueHne 3aBUCUMOCTH PACTSIKEHUS
(nedhopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cuia TSHKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemmenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3aga4 o teme "Cuia TsHKeCTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnoreka [JOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertme cut. Jlmamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al1778
CnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 10 OJHOM npﬁi’/z)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmas cui”
28 Tpenue ckonbXeHUS U TPEHHUE MTOKOSI. bubnuorexa [IOK

Tpenue B npUpose U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas padota Ne3 «3ydenue
3aBUCHMOCTH CHJIbI TPECHHS

bubmuorexa [JOK

29 CKOJIB)KCHHS OT CUJIbI TaBJICHUS U https://m.edsoo.ru/ff0alccs
XapakKTepa CONMPUKACAFOITUXCS
MOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbnas padora Nel mo Temam:
«MexaHnueckoe JBIKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHNE CUI»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBimeHHsS TBEPABIMU
35 TCJIIZIMI/I, )KIJ;,Z[KOCT}IMI/I u 1r):llfsaMI/I. 3akoH bubmmorexa [TOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aiaud nmo reme «/lapinenue B bubmuorexa [JOK

KUIKOCTHU U Ira3c. 3akon ITackamsay»

https://m.edsoo.ru/ff0a2826



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
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coo06
OODIAIOMIHMECH COCY B! https://m.edsoo.ru/ff0a2970
39 IM'mopaBanueckuii mpecc bubmorexa [JOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
YKUJIKOCTHBIN HAcoC
Atmocdepa 3emmn. [Tpuannb
CYILIECTBOBAHUS BO3 HOM
41 o}(;I:nquH 3emiu 3::3};:1/IMOCTL bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 B LA
e BO3/lyXa. ATMOCEPHOE AaBICHHC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo AaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE Ha Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad nmo reme
"ATtmocdepHoe naBieHue"”
JlelicTBue ®UJIKOCTH U Ta3a HA
47 mor €HHOE B HUX TEJIO bubmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabota Ne2
PRTCPRELP . bubmuorexa [JOK
48 «OrpeienieHue BBITATKABAOIIEH

CHUJIbI, IEVCTBYIOIIECH Ha TENO,

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a33fc

IOrpy’>KCHHOC B JKUJKOCTb»

JlaGopaTopHas padora Ne3 mo Teme
«MccrnenoBanue 3aBHCHMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTb YaCTH TEJIa
bu6mmoreka [IOK
50 Hnaarme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota Ned
51 "KoHcTpyupoBaHue apeomerpa win
KOHCTPYMPOBAHUE JIOJIKU U
onpesiereHue e€ rpy30mnobLEMHOCTH"
Pemenue 3amad mo remam: «IlnaBanue
59 cynoB. Bo3nyxonnaBanuey, bubnmnoreka [JOK
«/laBneHue TBEpABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
bu6nmoreka [JOK
53 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
>4 MoutsoCTs. EXMHALE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOIl Npu
mobEMeE T10 JiecTHHIIE"
56 [Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cuil Ha peluare
KonTponbHas pabota Ne2 mo teme
57 «/laBreHue TBepaBIX TEN, )KUIKOCTEN

u razoB» / Bcepoccuiickas
poBepoyHas paboTa



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

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBneHnue TBEPABIX TeEN,

bubmuorexa [JOK

58 i /B i
KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/Ff0adffe
npoBepouHas padora (KoHTpoabHas
pabota Ne3)
Peruaru B TexHuke, OBITY U IPUPO/IE.
JlaboparopHuas pabota Ne5 bubnmoreka [JOK

59 . 0.5
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemenue 3anau 1mo Teme «Y cloBuUs bu6mmoreka [IOK

60
PABHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro aecTpust

61 Mexanu3ma. Jlaboparopuas pabora 05
Ne6 «M3mepenne KITJ] HakmoHHOM '
IIJIOCKOCTH

62 Pemenue 3amgaud mo treme "Pabora, bu6nmoreka [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHuueckasi YHeprusl.

63 Kunernueckas u moTeHIIHAIbHASL bubmorexa [JOK

t https://m.edsoo.ru/ff0a4252

SHEpPTruUs

64 3aKOH COXpaHEHHUs MEXaHUYECKON bubnuoteka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
U3MCHEHUS KUHETUYECKON 1

65 1

MMOTEHITMATFHON SHEPTUH TIPH
CKATBHIBAHWUU TeJIA 10 HAKJIOHHOU
I0CcKOCTH"



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
https://m.edsoo.ru/ff0a4360

KontponsHas padora Ne4 o reme

66 «PaboTa 1 MOIIHOCTh. DHEPTHUs» .
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
o Teme "MexaHu4eckoe JBrKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekctamu
68 o TeMe "Padora. MOLIHOCTS. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota Nel
14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonu4ecTBa TEIIOTHI,
15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
Jlaboparopnast pabota No2
16 "OnpenencHue yaeabHOu bubmorexa HOK
P Y y https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJ. Y IeabHast bubmorexa HOK
P A https://m.edsoo.ru/ff0a71d2
TEITOTA TUIABJICHHS
JlaGopatopHnas pabora Ne3
19 "OnpeneneHue yaelIbHON TEMI0ThI bubmorexa HOK
ped y,{l https://m.edsoo.ru/ff0a72fe
IIJIaBJICHUS JIbJa
20 [TapooOpa3zoBanue M KOHACHCAITHSL. bubmmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunune. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota Ne4 "Omnpenenenue
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPCHHETO CrOpaHHs

25

26

27

KII/ TermoBoro nBurarens.
TenmoBble ABUTATENN U 3a1UTa
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTUH B TEIJIOBBIX Mpoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTna"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padoraNel mo teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

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

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLML



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
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKIUEN U IIPU
CONPUKOCHOBEHUH"

B3aumMopeincTBue 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

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

32 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpruueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmnorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96hb2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
DJIEKTPUYECKUI TOK B METasuIax, bubnuorexa [JOK

39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHnas padota Ne5 0.5 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a9838

"N3mMepeHue U peryJimpoBaHue CUIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 0.5
No6 "M3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE TPOBOHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota Ne7
"3aBUCHUMOCTD 3JIEKTPUUYECKOTO
44 COMPOTHUBJICHHUS ITPOBOJIHUKA OT €T0 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIAIH MTOTEPEYHOr0
ceueHus u marepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 11 yJacTKa bubmmorexa [TOK
P ' ¥4 https://m.edsoo.ru/ff0aad4a
1enu
Jlaboparopnast pabota Ne§
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, U €ro 4epe3 pe3ucTop, OT 1 bubmmorexa [OK
> A Pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HalpshKEHUs Ha pe3uctope”
47 [TocnmegoBarenpHOE U MTApaLICTBHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHuas padota Ne9 "IIposepka
48 MpaBWJIa CJIOKEHUsSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
bubmuorexa [JOK
49 JlaboparopHas pabora Nel0 1 1

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

"[IpoBepka mpaBuiia 1Jis CUIIbI TOKA
IIPU NapajyIeIbBHOM COEMHEHUN
pe3uctopon”

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3axkoHa OMa Ut pasiIngHoro
AA P https://m.edsoo.ru/ffO0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPHIECKOTO bubnnoreka [HOK
Toka. 3akoH [ xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora Nell
52 "On I; eJ'IIe)HI/Iepa6OTbI A MOIIIHOCTH bubnmorexa LOK
bed P " B https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
DJNeKTpUYecKre ey 1 MOTPeOnuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubmmorexa LHOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTossHHBIE MATHUTEI, UX
B3alMOJIECHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
HOJIEW ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1€
56 3eMiId U €r0 3HaUYeHHE JUIA KU3HU Ha bubmmorexa LHOK
a https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOILHOM paboTe
0 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsHKEHHBIE TENa U UX bubmmorexa LOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUYECKUN TOK"
58 KonTponbnas padora Ne2 mo teme bubnnorexka [JOK

"DIIeKTpUUeCKHUE 3apsbl.

https://m.edsoo.ru/ff0abea8



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
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3apspKeHHBIE Tela U UX
B3auMoaecTBUA. I10CTOSIHHBIN
aneKTpudeckuid TokK" / Beepoccuiickas
IpoBepoyHasi pabora

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpudeckuii Tok" / Beepoccuniickas
MpoBepoyHasi pabota (KOHTPOJIbHAS
pabora Ne3)

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

60

OmneIT OpcTena. MarHuTHoe nojie
3JIEKTPUYECKOI0 TOKa MaruHuTHoe
I10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[TpuMeHeHne HIeKTPOMarHuToB B
texHuke. JJaboparopuas padorta Nel2
"N3yueHue nericTBUSI MATHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

ONeKTpOABUTaTEIb IIOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota Nel3
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI eKkTpoaBUTaTess"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnprTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

64

Onekrporereparop. Criocoos
MTOJIYYEHUS AIEKTPUUECKON SHEPTUU.
DNEeKTPOCTAHIIUN Ha



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

BO300HOBJIAEMBIX UCTOYHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJILHOU paboTe

65 o TeMe "DIIEKTPUIECCKHUE U 1
MarHuTHBIC SBJICHHS"
Kontponbnas padota Ne4 1o teme
66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmorexa [JOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHrlit ypok. Pabota ¢ Tekctamu bubnuorexa [JOK
67 1
1o teme "TeroBbie ABICHUA" https://m.edsoo.ru/ff0acc5e
68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIC sIBJICHHS"
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopnas pabora Nel

7 "OmnpeneneHue yCKOpEHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. Saon Iyka im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlabopartopnast pabota No2 bubnnorexa [JOK
«OrnpeneneHune KeCTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota Ne3
20 "Ol‘[pg,Z[CJ'IEHI/Ie ioa(b(bnuHeHTa TpeHus BH6J?HOTeKa HOK
KON KCHIA" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna Bubmmorexa [IOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6muoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJIcHUs

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia

24 TSDKECTU U 3aKOH BCEMHUPHOTO bubamorexa LIOK
E—— https://m.edsoo.ru/ff0af5f8

o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TEA C EH6J_IHOTeKa LOK
SAKPEIIEHHOIT 0ChIO BPAIICHILA. https://m.edsoo.ru/ff0afe36
MowmenT cuisl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOrO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuibl. LienTp TsoxecTn

28 Pemenue 3agaa mo reme "MomeHT bubmmoreka IIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4ecKOe IBUKEHIE. bubmorexa [JOK
Baaumoneiicraie Tex" https://m.edsoo.ru/ff0b0408
KonrtponsHas padoraNel mo reme

30 "MexaHnYecKoe ABUKEHUE. buomorexa LIOK

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmorexa [JOK
_ https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
32
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota Ne4
36 «Omnpenenenue pabOTHI CUITBI TPEHHUS
MIPH PAaBHOMEPHOM JIBIYKEHUH TeJia 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas padota Ne5 «M3yuenue bubnmnoreka [JOK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TI0 bubnunorexa LIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxaennsle koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuil 1 py>KUHHBIA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MasATHHUKH

44

45

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

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJICOaHUSIX

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopnas padota Ne6
«OmnpeneneHne 4acToThl U EpUoia
KOJICOAHHI TIPYKUHHOTO MasSTHUKA

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

47

Jlaboparopuas padota Ne7 «IIpoBepka
HE3aBHCUMOCTH TIEpHOIa KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

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

51

VYpok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK

54 TeMe "3aKOHBI COXPAHCHHUS. https://m.edsoo.ru/FOb250
Mexanuueckue KonebaHus 1 BOJIHBI" T '
Kontponsnas padora Ne2 1o teme

95 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"

56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepennus "Llkana

58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosb30BaHUE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"

VYpok-uccnenonanue "M3yuenue
. bubnuoreka [IOK

59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C httos://m.ed 1 #0b
MOMOMIBI0 MOOMIILHOTO Tenedona" Ups://m.edsoo.rL/TOb2che
Pemenue 3aa4 Ha onpeseneHue

60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.

N bubmuoreka [IOK
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA 1
https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounuku cBeta. [IpsmonuHeitHoe Eu6 1IOK
HOJIMOTEeKA
62 pacmpocTpaHeHue cBeTa. 3aTMEHUS
c 1 https://m.edso0.ru/ff0b3658
onHua u JIyHbl
3aKoH OTpa)kKeHHUs CBETa. 3epKaia. BuG 10K
nOIMoTeKa
63 Pemrenue 3aau Ha mpuMeHEHHUE

3aKOHa OTpaXKCHUA CBECTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenominenue cera. 3aKoH

bubnunoreka LIOK

o4 MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJIBE}OBZII{II)/IG Honﬂofo BHYTPEHHETO bubmmorexa LJOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOAX
JlabopaTopHas paborta Ne§
"HccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEJIOMIJICHHUS] CBETOBOTO JIyda OT yIiia
MaJieHus Ha TPaHuIle "BO3IYX-
cTexno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubmuoreka [IOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb32c
. bubnuorexa [{OK
69 [TocTpoeHne N300paKeHH B TMH3AX https://m.edsoo.ru/ffob4dda
JlaGopatopHnas pa6ota Ne9
"Onpenenenune GOKyCHOTO pacCTOSTHUS bubnmnorexa [JOK
70 . .
1 ONITUYECKOM CUJIBbI cCOOMparoIent https://m.edsoo.ru/ff0b4206
JUH3BI"
7 Ypok-koHpepeHus "OnTudeckue bubmmnoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanurts 3peHue"
74 Paznosxenune 6enoro cBera B CIEKT). but6mmorekxa [IOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ousrtel Herorona. Cnoxenue
CIICKTPAJIbHBIX I[BETOB. Jlucnepcus
CBeTa

https://m.edsoo.ru/ffOc0f4c

Jlaboparopuas padota Nel0 "OmbITel
0 Pa3JIoKEHHUIO OEJIOro CBeTa B

75 CIIEKTpP U BOCIIPUATHIO LIBETA bubmmorexa [JOK
P P 5 https://m.edsoo.ru/ffOcOe2a
MIpeIMETOB NP UX HAOIIOIEHUU Yepe3
LIBETOBBIC (DUIBTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubnnorexa [JOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanve 1 OrIonieHue cBera
79 aromoM. KBaHTbl. JInHeiuateie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPBI
Ypoxk-mipaktukym "Habmtonenue bubnmnorexa [JOK
80 "
CIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TpEBpaICHUS. but6mmorexa [IOK
N3otomsr https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bubnunorexa LIOK
84
"PagnoakTiBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

VYpox-konpepenuus "PagroakTHBHBIE

86 M3JIYYCHHS B TIPUPOJIE, MEIUITMHE bubmorexa [JOK
YACHIGLE TIPHPOAE, MEAMIUHE, https://m.eds00.ru/ff0c2126
TEXHHUKE
SAnepHble peakuu. 3aKOHbI
87 CoX paHeHII:I)SI 3apsiIOBOTO U MacCOBOTO bubmorexa [JOK
p P https://m.edsoo.ru/ff0c1c58
quce
DHeprus CB3U aTOMHBIX sijiep. CBs3b bubnmnoreka HOK
88
MacChl ¥ SJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agaud no reme "AnepHoie
peakuu"
Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
90 N
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepnas
91 sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
opraHu3msI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
92 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubmuorteka [IOK
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"
KontponbHas pabora Ne3 1o teme
93 "DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBneHus"
IToBTOpeHune, 0600IIIEHHE.
94 Jla6o I;.)TO HBIE PabOTHI TIO KYpC Bubmmorexa [IOK
" patop . P | pey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
95 [ToBTOpenue, o6o0menue. Pemenue bubnuotexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyeTHBIX U KaYeCTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX U KAYECTBEHHBIX 3a7a4 10 1 bubnnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoycTtaHOBOK"
[ToBTOpEeHME, 0000IIEHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubmorexa HOK
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHON MPOIT'PAMMbI OCHOBHOT'O OBIIEIO

OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pas3iinyaTh ABJICHUSA 110 OIIMCAHUIO X XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIINUX JAaHHOE (PU3NIECCKOE SIBIICHUE

pacrio3HaBaTh IMPOSBICHUE HM3YyYCHHBIX (U3NYECKHUX SIBICHUH B OKpPY)KaIOIIEM
MHUpE, B TOM 4Hcie (U3MYECKHE SIBJICHUS B NPHUPOJE, MPH ITOM IEPEBOAUTH
NPAaKTUYECKYI0 3a7adyy B y4eOHYIO, BBIICNIATH CYIICCTBEHHBIE CBOMCTBa

(npu3Haku) pU3NYECKUX SABICHUN

14

1.5

ONUCHIBATh H3YYEHHBIE CBOMCTBa Tel M (PU3WYECKHUE SIBICHUS, MCIIOJb3Ys
¢bu3nveckre BENWYHMHBI, NMPH ONHCAHWU TPABWIBHO TPAKTOBaTh (U3UUECKUI
CMBIC]I MHCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS M €AMHUIBI (PU3MUECKHX
BEJIMYMH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JAPYTUMH BEJIMYMHAMH, CTPOUTH TpapUKH U3y4EHHBIX 3aBUCUMOCTEN (pU3nUecKux

BEJIMYUH
XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MYECKHE SBICHUS W TPOIECCHI, HCIOIb3Ys
M3y4YeHHBbIE 3aKOHBI, TIPH STOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U

3aIUCBIBATh €Ir0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLIECCHl M CBOWMCTBA Ted, B TOM YHCIE U B
KOHTEKCTE CHUTyallull MIpPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHME U3 1 — 2 JIOTMYECKuX
maroB ¢ omopod Ha 1 — 2 H3y4YEHHBIX CBOMCTBa (PU3NYECKUX SBJICHUH,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

1.8

pemath pacy€THele 3aaud B | — 2 neiicTBUs, UCHOIB3Ysd 3aKOHBI U (OPMYIIHI,
CBsI3bIBAIOIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlaud
3aMUCBIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUUYUHBI B (hOPMYJIbI
U TPOBOJUTH Pacy€Thl, HAXOJUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE IS
pemieHust  3a7ay, OLEHUBATh PEAIMCTUYHOCTh MOJYYEHHOM  (U3MUECcKOi

BEJIINYHHBI

pacrno3HaBaTh HpOOJEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PU3HMUECKUX




METOZOB, B OINKMCAHWM HCCIEAOBAHUSA BBIIEIATH MPOBEPAEMOE IPEAIOIOKECHUE
(runotesy), pa3nuuaTh U MHTEPIPETUPOBATH MOJIYYECHHBIN PE3yJIbTaT, HAXOAUTh

OIIMOKHU B XO0J¢€ oIibITa, A€JaTh BEIBOJBI I10 €T'0 pE3YyJibTaTaM

1.9

1.10

HPOBOJUTH OIBITHl 0 HAOMIOACHHIO (DU3MUYCCKUX SIBICHHH WM (HU3UYECKHX
CBOMCTB Tel: (POPMYJIHPOBATH IPOBEPSEMBIC IPEIAINONIOKEHHS, COOUpPAThH
YCTAHOBKY M3 HPEIUIOKEHHOr0 O0OpYyIOBaHUS, 3alUChIBaTh XOJ ONbITA U
(hopMyIIMpPOBaTh BHIBOJIBI

BBINIOJIHATD MPSMbIC M3MEPEHHsSI C HCIIOIb30BAHUEM aHAJOTOBBIX U IH(POBBIX
npuOOpOB, 3alKCHIBaTh MOKa3aHUA NPUOOPOB C YUETOM 3aTaHHOM aOCONIOTHON

MOTPEIIHOCTH U3MEPEHUI

111

1.12

1.13

MPOBOANUTh HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MUYECKON BEIUYHHBI OT
JAPYrOM € MCIIOJIb30BAHUEM IPSMBIX M3MEPEHUM, Y4acTBOBATb B IIJIAHWPOBAHUU
y4e0OHOTr0 UCCIIeJOBaHUSI, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIEYs
MPEUIOKEHHOMY IIJIaHy, (UKCHPOBATH PE3YJIbTAThl IMOJYYCHHOH 3aBUCHMOCTH
(bu3MyYecKUX BEIMYMH B BHJAE MPEAJTOKEHHBIX TabIull U TrpadukoB, [enaTh

BBIBOJIBI ITO PE3YyJIbTaTaM UCCIICAOBAHUA

IMPOBOAWNTL KOCBCHHBLIC NU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, CICOYA HpelUIO)KCHHOﬁ
UHCTPYKIMH: [PU BBIIOJHCHUH M3MEPEHUI COOMpATh AKCICPHUMEHTAIBHYIO
YCTAaHOBKY U BbBIYUCJIATH 3HAYCHUC MCKOMOM BEITWIHHBI

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH MpH paboTe ¢ JTabopaTOpHBIM

o0opynoBaHUEM

1.14

1.15

YKa3bIBaThb  IMPUHIUIIBI ,[[eI\/’ICTBI/IH HpI/I60pOB N  TCXHHUYCCKHUX yCTpOI‘/’ICTB,
XapaKTCPU30BaTh MPUHIUIIBL HGfICTBI/ISI HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX
YCTpOﬁCTB C IIOMOHOIbKO HX OIHCAaHHuA, HCHOJIB3Yyd 3HAHUA O CBOMCTBaxX

(u3NYECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOANUTH TPUMEPHl (HAXOIUTh HH(POPMALMIO O MPHUMEpax) MPaKTHYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUU B MOBCEJAHEBHOM JKM3HM AJIsl OOecreueHus
0e30macHOCTH MpHU OOpallleHUH ¢ MpUOOpaMu M TEXHUYECKHMMH YCTpOHCTBaMHu,
COXPAaHEHHUs 3JI0pOBbS U COOJIOAEHHUS HOPM DKOJIOTMYECKOTO TIOBEIEHUS B

OKpYJKalollle! cpese

1.16

1.17

OCYLIECTBIATH OTOOp MCTOYHMKOB HH(popmanuu B cetu HHTepHeT B
COOTBETCTBMM C 33JaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOIIMXCS
3HaHUM M MyTEM CpaBHEHUS PA3JIMUYHBIX MCTOYHHUKOB BBIIENATH WH(OPMAIHUIO,
KOTOpasi SIBJSETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM

UCIOJIb30BaTh MPU  BBIIOJHEHUU YUEOHBIX 3a/laHuil  Hay4YHOMOIYJSPHYIO

JIUTCPpaATypy (I)I/I3I/I‘-IGCKOFO COACPIKaHUA, CIIPABOYHBIC MATCpUaAJIbl, pCCYPChI CCTU

WuTtepHer, Bnaaerh npuéMamMM KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHUs




nH(pOpMaUK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2
— 3 ucTOYHUKOB HH(MOpMAIUU (HU3UIECKOTO COIEPIKAHUS, B TOM YUCIE MyOINIHO
JeNnaTh KpaTKhe COOOINEHUs O pe3ylbTarax IMPOEKTOB WM  Y4eOHBIX
HCCJICIOBAHUM, TMPU 3TOM TI'PAMOTHO HKCIOJIb30BATh W3YYECHHBIN IOHATHIHBIN

anmnapat Kypca GU3UKH, COMPOBOXKIAThH BHICTYINICHUE MPE3eHTaluei

1.19

IIpY  BBINOJIHEHUHM YYE€OHBIX IIPOEKTOB U  HCCIEIOBAaHUI  paclpenensTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a7a4aMH, CICAUTH 3a
BBIIOJIHCHUEM IJIaHA JICMCTBHUM, aJCKBATHO OIICHHWBATh COOCTBCHHBIM BKJAJ B
JIEATEIIbHOCTh TPYMIbI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,

YUUTBHIBAasE MHECHUE OKPYKAIOIIUX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111€ero 00pa30BaHUs

11

HCIIOJIB30BAaTh IIOHATHUA

1.2

1.3

pas3indaThb ABJICHHA 110 OIIMCAHHIO X XapPaKTCPHBIX CBOICTB ¥ Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIUX JIaHHOE (PU3UYECKOE SIBJICHUE

pacrno3HaBaTh MPOSIBICHWE W3YYEHHBIX (PU3MUECKHX SIBIEHUI B OKpY)KaroIleM
MHUpE, B TOM 4YHcie (U3MYECKHe SIBJICHUS B NPHUPOJE, MPH ITOM IEPEBOAUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYyI0, BBIJENATH CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKyM) PpU3NYECKUX SBICHUIN

14

ONMCHIBATh H3YYEHHBbIE CBOICTBa Tel W (DU3MYECKHE SBJIECHUS, HCIOJIb3YS
¢u3nyecKkne BETUYMHBI, NMPU OMNMCAHUU MPABWIBHO TPAKTOBATH (PU3UUECKUIM
CMBICJI HCIOJIb3YEMBIX BEIMYUH, 0003HAYEHUS U €IUHULIBI (PU3NYECKUX BEJINYMH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHMHY C JIPYTUMHU

BCJIMYHNHAMU, CTPOUTH Fpa(l)I/IKI/I N3YUCHHBIX 3aBUCHUMOCTEH (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

1.6

XapaKTECPU30BaTh CBOMCTBA TCII, (bI/ISI/I‘IeCKI/Ie SABJICHUSA W TPOUECCHI, UCIIOJb3Ys
HU3YUCHHBIC 3aKOHBbI, IIPU I3TOM [daBaTb CJIOBCCHYIO (bOpMyanOBKy 3aKOHa H
3aIMUCBIBATh €ro MaTCMAaTHUYCCKOC BBIPAKCHUEC

OOBACHATH (1)I/I3I/IquKI/Ie IpOoUECChl U CBOMCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ MNPAKTUKO-OPUCHTUPOBAHHOI'O0  XapaKTCpa: BbBIABIATL NPUYUHHO-
CJICACTBCHHBIC CBsA3H, CTPOUTH 00bsACHeHHe U3 1 — 2 JOrMYecKHWX IIaroB C
IIOMOIIBIO 1-2 HN3YUCHHBIX CBOICTBa (I)I/I3I/I‘{eCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTHU




1.7

1.8

pemarh pacu€THbIC 3a7auu B 2 — 3 NEWCTBUS, MCIOIB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBAlONME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBUS 3aJla4d
3aMuchIBaTh KPAaTKOE YCJIOBHE, BBISABISATh HENOCTATOK JAHHBIX MJI PELICHUS
3aaun, BBIOMPATh 3aKOHBI W (QOPMYJbI, HEOOXOAMMEBIC i €€ pelIeHus,
MIPOBOAUTH PAacu€Thl U CPAaBHUBATH MOJYYEHHOE 3HAUYCHUE (PU3NYECKOM BETUUHHbI

C U3BCCTHBIMH NaHHBIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH TMOMOLIH (PU3HUYECKUX
METOJIOB, HCHOJIb3ys OINHMCAHUE MCCIECIOBAHUSA, BBIICIATH IPOBEPSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD NOPSAKA IIPOBEIEHUS UCCIIEI0BaHus,

J€J1aTh BBIBOJbI

1.9

MPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (OPMYJIHPOBATH IPOBEPSEMbIC IPEIONIOKEHHS, COOUpPaTh
YCTAaHOBKY W3 TIPEJIOKEHHOTO OOOPYIOBaHUS, OMHUCHIBATH XOJ ONbITA H

(bopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATh HPSMbIE HM3MEPEHHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX MPHOOPOB U
JTaTYNKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUH C y4ETOM

3a/IaHHOW a0COJIFOTHOM MTOTPEITHOCTH

1.11

IIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIMYMHBI OT
JPYroil C MCIOJNb30BaHUEM IMPSIMBIX H3MEPEHMI: IJIAaHUPOBATh HCCIEAO0BaHUE,
coOHMpaTh YCTAHOBKY M BBIIOJHATh U3MEPEHMSI, CIEAys MPEI0KEHHOMY IUIaHYy,
(buKcUpoBaTh pe3yNbTaThl MOIYYEHHON 3aBUCUMOCTH B BUJE TaOIHI] U TpaduKOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHBbIE M3MEpeHMs (U3NYECKMX BEJIMYMH: IUIAHUPOBATH
U3MEpeHus, cCOOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY, CIENysl NMPEeJIOKEHHON

HHCTPYKIUU, U BBIYUCIIATh 3HAYCHUC BECIIMYHNHBI

1.13

CO6J'II-0,Z[8.TB IpaBHjia TCXHUKHU 0e30ITacHOCTH npu pa60Te C J'Ia60paTOpHBIM

o0opynoBaHUEM

1.14

XapaKTepU30BaTh MPUHIMUIBI JEUCTBUS H3YYCHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C ONOpPOM HAa HX OINHUCAHUSA, HCMOJb3ys 3HAHUA O CBOMCTBAX

(bI/ISI/ILIeCKI/IX SIBJICHUH U HeO6XO,Z[I/IMBIe (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

1.16

pacro3HaBaTb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U UBMCPUTCIIbHBIC l'[pI/I60pBI 1o
CXEMaM M CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXEMBbI JJICKTPUICCKUX ueneﬁ (¢
MOCJICHOBATCIIbHBIM W MApPaJJICJIbBHBIM COCAUMHCHUCM 3JICMCHTOB, pasjinydas

YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LIeTIen
MPUBOJIUTh TpUMEpHl (HaXOoAUTh WH(OPMALMI0O O MpUMEpax) MHPaKTHUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KM3HM JUIs oOecreyeHus

0e30MacHOCTH MpU OOpallleHuH ¢ NpubopaMu M TEXHUYECKHUMH YCTpOICTBamH,




COXpaHCHUA 3O0pOBbA H CO6J'IIOI[€HI/I${ HOPM DJKOJOTHYCCKOI'0 IIOBCIACHUSA B

OKpYJKarollleH cpee

1.17

OCYILIECTBIISATH MOUCK MH(POpMAIUU (HU3NIECKOTO conepkaHus B cetu MHTepHeT,
Ha OCHOBE MMCIOIIMXCSA 3HAHMM M IyTEM CPAaBHEHUS JIONOJHUTEIbHBIX
WCTOYHMKOB BBIIENATH MHPOPMALIUIO, KOTOpPasi SBJSETCS MPOTHBOPEUYUBOW HIIH

MOJKET OBITh HCI[OCTOBCpHOﬁ

1.18

UCTOJB30BATh MPH BBHINOJHEHUH Y4YeOHBIX 3aJaHHil HAy4YHO-TIOMYJISAPHYIO
JIUTEepaTypy (pU3NUECKOro COAEp KaHus, CIPaBOUYHbIE MAaTE€pPHaJIbl, PECYPChl CETH
WuTepHer; Biaaerh NpuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHUs

nH(pOpMaLIUY U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUS, 0000IIast
MH(OPMALIMIO M3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COJNEPKAHUS, B TOM
qyclie MyOJIIMYHO MPEACTaBISITh Pe3yIbTaThl MPOSKTHON MM HUCCIEN0BATENbLCKON
JEATEIIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYEHHBIM MOHSITUHHBIN

arrapar Kypca (1)I/ISI/IKI/I, COITPOBOKAATH BBICTYIIJICHUC HPCSCHTaHHeﬁ

1.20

MIPU BBHIMIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIECIOBAHUM (PU3MUYECKUX IMPOLIECCOB
pactpenenarth OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C IIOCTaBICHHBIMU
3aJladyaMM, CJEAUTH 32 BBINOJIHEHHEM IUIaHA JACHCTBUNM M KOPPEKTHPOBATh €ro,
aJICKBaTHO OIEHHWBAaTh COOCTBEHHBIA BKJIAJ B  JEATEIBHOCTh TPYIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE, TMPOSBIAS TOTOBHOCTh

paspeniaTh KOHMIUKTHI

9 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
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HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

1.4

pa3nuyath SBIEHUS 10 ONIMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE

pacrio3HaBaTh IPOSBICHUE H3YyYCHHBIX (U3NYECKUX SIBICHHUH B OKpPY)KaloIIeM
MHUpE, B TOM 4Hcle (U3HYeCKUe SBJICHHUS B NPHUPOAE, NMPHU ITOM MEPEBOIUTH
NPAKTUYECKYI0 3aJayy B y4yeOHYI0, BBIJIENATh CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUM

OMUCHIBATh H3YYEHHbIE CBOWCTBA Tel U (U3NYECKUE SIBICHHUS, MCIIONb3YS

(I)I/ISI/ILICCKI/IC BCJIIMYWHBI, IPpHU OIMKCAHUW IIPABHUJIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II\/'I

CMBEICJT UCITIOJIB3YEMBIX BCJIIMYHUH, 0003HaYeHNus U (210505070005 (i)I/ISI/I‘-IeCKI/IX BCJIMYHH,




HaXOJIUTh (HOPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIUYUHY C IPYTUMU

BEJIMYMHAMU, CTPOUTH IPa)UKH U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH

1.5

1.6

XapaKTepU30BaTh CBOWCTBA TeN, (DU3MYECKHE SBICHUS W TPOIECCHI, MCIIOIB3Ys
M3YYCHHBIE 3aKOHBI, MPH 3TOM J1aBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U

3aIMUCBIBATh €ro MaTCMAaTHUYCCKOC BBIPAKCHUC

OOBSACHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YUCIEC M B KOHTEKCTE
CUTyallUd TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh HPUYUHHO-
CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHME W3 2 — 3 JIOrMYECKHX IIaroB ¢
MOMOIIBIO 2 — 3 U3YYEHHBIX CBOWCTBA (PM3UYECKUX SIBICHUH, (PU3NYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

1.8

pemiats pacuéTHble 3a7auyu (ONUparoIMecs Ha cucTteMy U3 2 — 3 ypaBHEHUN),
UCTOJNB3Yysl 3aKOHBI M (OPMYJBI, CBS3bIBAIOIIME (DU3UYECKHE BEIUYMHBL: HA
OCHOBE aHallu3a YCJIOBUSA 3aJaud 3alUChiBaTh KPATKOE YCIIOBUE, BBISBIATH
HE/IOCTAIONINE WM W30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI WU (POPMYIIBI,
HEO0OXOIUMBIE IS PEIICHUs, IPOBOJIUTH PACYETHI U OICHUBATh PEATUCTUYHOCTh

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

pacrio3HaBaTh IMPOOJIEMBbl, KOTOPbIE MOXHO PELIUTh MPU HNOMOLIM (PU3NUYECKUX
METOJIOB, MWCIIOJIb3Yys OIUCAHME MCCICNOBaHMSA, BBIACIAATH  IIPOBEPSIEMOE
IIPEAIIONIOKEHNE, OLICHNBATh IIPABWJIBHOCTH MOPsIKA IPOBEACHUS HCCIIEIOBaHMS,

ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIo,I[eHPII>i U OIIBITOB

1.9

1.10

IIPOBOJIUTH OMBITHI MO0 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (PU3HMUECKUX
CBOMCTB TeJ: CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO Habopa
000pyZI0BaHUs, OIHUCHIBATh XOJ| OMNbITa U €ro pe3yJabTaTbl, (OPMYIUPOBATH

BBIBO/JIbI
MIPOBOAUTH MPU HEOOXOMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OIIpesesis cCpeHee
3Ha4YeHHEe U3MepseMol BelMMUYMHbI (POKYyCHOE paccTosiHHE cOOMparolei JIMH3bI),

000CHOBBIBATh BHIOOP crioco0a U3MepeHHst (M3MEPUTENILHOTO pubopa)

1.11

NPOBOJUTH  HUCCIENOBaHME  3aBUCHUMOCTEH  (PU3MUECKMX  BEJIMYMH €
UCIOJIb30BAaHUEM  MPSMBIX ~ W3MEPEHMiI:  IUIaHMpOBaTh  KCCIEI0BaHUE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThl MOTY4YEHHOU
3aBUCUMOCTH (U3NYECKUX BEJIMYUH B BUJE TaOIHMIM rpaUKOB, J1€7aTh BHIBOABI

110 pE3yJibTaTaM HCCICOAOBAHUA

1.12

MPOBOANTh KOCBEHHBIE M3MEpPEeHHUs] (PU3UUYECKHX BEIUYHMH: IJIAHUPOBATh
M3MEPEHHUS, COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBITIOTHATH U3MEPEHUS,
cleAays NPEMJIOKEHHOW WHCTPYKUMH, BBIYKCIATh 3HAYECHHE BEIUYUHBI U
AQHAJIM3UPOBATh IOJYYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH

U3MEPEHUIN




1.13

coOmo1aTh TpaBUjia TEXHUKHW OE30MacHOCTH MpU padoTe ¢ J1abopaTopHBIM

o0opynoBaHUEM

1.14

1.15

pa3nuyaTh  OCHOBHBIE  NPH3HAKM  W3YYCHHBIX  (PU3MYECKUX  MOJCICH:
MaTepuagbHas Touka, abCOMIOTHO TBEPAOE TEJI0, TOYCUHBIM HCTOYHUK CBETA, JIyY,
TOHKAasl JINH3a, IUIaHETapHasi MOJIEIIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO s]1pa

XapaKTepu30BaTh MPUHLMUIIBI JIEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OINOPOM HA KX OINWCAHMSA, HCIOJb3ys 3HAHUSA O CBOWCTBAx

(bl/I3I/I‘ICCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC (1)I/I3I/ILICCKI/I6 3aKOHOMCPHOCTH

1.16

1.17

1.18

UCIIOB30BAaTh CXEMbl M CXEMAaTU4YHBbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOKICTB, HM3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IIPOIECCOB IPH
peleHN y4eOHO-IIPAKTUYECKUX 3a/ad, ONTHYECKHUE CXEeMbl ISl MOCTPOCHMS

M300paXEHUH B IITIOCKOM 3€pKaJie M COOMpAIONICH JTNH3e

MPUBOJIUTL TIPUMEPHI (HAXOAUTh WHMOPMALHIO O TpPUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KM3HU Ml 0OecreyeHus
0e30MmacHOCTH MpU OOpalIeHUuU C MPUOOpaMU M TEXHUYECCKHUMH YCTPONCTBaMH,
COXPAaHEHHUS 3JI0pPOBbS U COOJIIOJIGHHS HOPM DKOJIOTUYECKOTO IOBEACHHS B
OKpY>Karollen cpenie

OCYIIECTBIISTH MOUCK MHQPOpPMAIK (PU3HUECKOTO copepkaHus B cetu MHTEepHeT,
CaMOCTOSITENILHO (DOPMYIIHPYS TOMCKOBBIN 3aMpoc, HAXOAUTh MYTH OIpeaeIeHUs
JIOCTOBEPHOCTH TOJTYYEHHON HWH(OpMAIMM HAa OCHOBE MMEIOUIUXCS 3HAHUN U

JAOIIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

1.20

1.21

WCIIONIb30BaTh TPU BBIMOJHEHUHM Y4YEOHBIX 3alaHuil  HAYYHO-TIOMYISIPHYIO
nuTepaTypy (GU3HYECKOTO COACPIKAHUS, CIPABOYHBIE MaTepUaANIbl, PECYPCHI CEeTH
WuTtepHer; Brnagerh npuéMamMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs

nH(pOpMaIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

co3/laBaTb COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(OPMALIUK U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COAEpPIKAHUS, MyOJINYHO
IIPECTABIIATh PE3YJIBTAThl MPOEKTHOM MIIM HCCIEN0BATENIbCKON AESITEIBbHOCTH,
IIpU OTOM TIPaMOTHO HCIOJb30BaTh MW3YYEHHBIM IOHATUHHBIN  ammapar
M3y4yaeMoro paszena (pU3MKH W COMPOBOXKJIATh BHICTYIJICHHE Mpe3eHTaluen c

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPU BBIMIOJHEHUH y4EOHBIX MPOEKTOB M UCCIENOBAaHUM (PU3MUYECKUX IMPOLECCOB
pacripenienath OO0S3aHHOCTH B TpyIIEe B COOTBETCTBUM C IIOCTABICHHBIMU
3aJladyaMM, CJIEAUTH 3a BBIMOJIHEHHEM IUIaHA JACUCTBUNA U KOPPEKTHPOBATh €ro,
aJIeKBaTHO  OILIGHWBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTb  TPYIIIIHL,
BBICTpAauBaTh KOMMYHHKAaTHBHOE B3aUMOJEWCTBHUE, TMPOSBIASL TOTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon
pa3jaena

Kona hinemenTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIO3HAHUM OKPYXXAIOIIEIO MHUPA

11

®uzuka — HayKa o npupoze. SBneHus: npuponasl. Ousnueckue
SIBJICHUSL: MEXaHWYECKHUEe,  TEIUIOBbIE,  DJIEKTPUUYECKHUE,

MarimMTHBIC, CBETOBEIC, 3BYKOBBIC

1.2

®dusnueckue BenuuuHbL. M3MepeHHe (QU3NYECKUX BEIMYUH.
dusnueckue npuOOpEI. ITorpemHuocTs U3MEPECHUM.

MesxnyHapoaHas CUCTeEMa eIMHUIL

1.4

1.5

2.1

ECTGCTBCHHOHay‘lHHﬁ MECTOL IIO3HAaHMUA: Ha6J'IIOI[eHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPpOCA, BBIJIBUIKCHHUEC  THUIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsACHEHHE

Ha0JII01aeMOT0 SIBJICHHUS
Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

[IpakTrueckue pabOThI:

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenne TemmepaTypbl TOpH  HOMOIIM  KUJIKOCTHOI'O

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJBI, HX pa3MepHI.

OHLITBI, AOKa3bIBAOIINUEC JUCKPETHOC CTPOCHUEC BCIICCTBA

2.2

2.3

JBrxenune wyactul BeniecTBa. CBs3b CKOPOCTH JABUKEHUS
4acTHI ¢ Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus
B3anmMopeiicTBre yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHC

2.4

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOECHUE Ta30B, JKUIKOCTEH
U TBEPIABIX (KPUCTAUIMYECKUX) Tel. B3auMocBA3p MeEXIy
CBOMCTBaMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX

ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[IpakTuyeckue paboOTHI:




OueHka Iramerpa aToMa METOJOM DSIOB (C HUCIIOIb30BAaHUEM
¢dororpaduii).

OrBITH 110 HAOJIOACHHIO TEIIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl 1O OOHAPY)KEHHIO JCHCTBUS CHJI MOJICKYJISIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannyeckoe IBHKEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE

IBIDKEHHUE

3.2

3.3

3.4

Ckopoctb. CpeqHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBUIKCHHH.

Pacuér nytu ¥ BpeMEeHU IBUKCHUSA

SIBnenue uHepuuM. 3aKOH MHEpLUMU. B3aumoaeicTBue Ten Kak
IIPUYMHA U3MEHEHNUs CKOPOCTH JBMKEHMs Tell. Macca Kak Mepa
MHEPTHOCTH TeJla

[InotHocts BemiectBa. CBsI3p IUIOTHOCTU C  KOJHMYECTBOM

MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA

3.5

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuia ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ MOMOIIbIO

AWHAMOMCETpPa

3.7

3.8

SIBneHue TArOTeHNA U cuila TsKeCTH. Cuila TSKEeCTH Ha APYTUX
maHerax. Bec Temma. HeBecomocTs
Cuna tpenus. TpeHHe CKONbKEHUS U TpEeHHUE MOoKosl. TpeHue B

npupoac U TCXHUKC

3.9

3.10

CrnoxxeHnne CHJ1, HaITPpaBJICHHBIX 10 OITHOM HpHMOﬁ.

PaBHOelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUs (IIapuKa B
AKHUJKOCTH, MOJENHN JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jaiee).
Omnpenenenue cpenHell CKOPOCTH CKOJBKEHHUs Opycka WM
iapyuKa Mo HAaKJIOHHOM IIockocTu. OmnpeneneHre MiIOTHOCTH
TBEpOro Ttena. OMNbITE, JEMOHCTPUPYIOLIME 3aBUCUMOCTD
pacTspkeHus (aedopMaii) Npy>KUHbl OT MPUITIOKEHHOW CHUJIBL.
OnbITE, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS
CKOJIb)KEHUSI OT Beca Tejla M XapakTepa COINpPHKaCaloUINXcs

MOBEPXHOCTEN

3.11

dusnyeckne SIBICHHUSI B nmpupoae: IMPUMEPBI JABUXCHUA C

Pa3JIMYHbIMHU  CKOPOCTSAMU B JKUBOM U HEXXHBOU mnpupozae,




JIeCTBUE CUIIBI TPEHUS B TIPUPOJIE M TEXHUKE

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHME TBEPIBIX TEJI, )KUKOCTE 1 TA30B

4.1

Haenenne TBEpHoro Ttema. CnocoObl  yMEHBUICHUS |

YBCIUMYCHUA JaBJICHUA

4.2

4.3

Z[aBJ'ICHI/Ie rasa. 3aBHCHUMOCTH JaBJICHHsA Tra3a oOT 06’béMa,

TeMIIepaTyphl

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMU, X XKUAKOCTAMU U rra3aMH.

3akoH Ilackana. [THeBMaTHUeCKe MAIIMHEI

4.4

3aBUCUMOCTh JaBJICHUS KUJKOCTU oT [JTyOUHBI.
I'mapocratuueckuii  mapagokc. CooOmaromuecst  COCYyIBI.

FI/II[paBJ'II/I‘IeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emmmu u atrmocdepHoe mgaBieHue. [IpudnHbI
CYIIECTBOBaHUS  BO3AYIIHOW  oOosouku  3emiu.  OmnbIT
Toppuuennu. 3aBUCUMOCTH  aTMOC(HEPHOTO  AaBIEHHS  OT

BBICOTBI HaJl YPOBHEM MODPs

4.6

4.7

N3mepenue  armocdepHoro  nasienus. [lpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JlelicTBue XUIOKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BrrTankuBatonias (apxumMesioBa) cuiia. 3aKoH Apxumena

4.8

[linaBanue ten. Bo3ayxoriaBanue

4.9

4.10

411

[IpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa
NOTPYXKEHHOW B KUAKOCTh d4acTH Tena.  OnpeneneHue
BBITAJIKUBAIOILECHA CHUJIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B JKMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, JCHCTBYIOLIEH Ha TEJIO B JKUJIKOCTH, OT MAacChl Tela.
OneITEI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOLICH
CWJIbI, JCWCTBYIOUIEH Ha TeNO B JKHJIKOCTH, OT O00bEMa
MOIPY’KEHHOW B JKMAKOCTb YacTU Tela M OT IIOTHOCTHU
KHUJKOCTH. KoncrpynpoBanue apeoMerpa 1581071
KOHCTPYMPOBaHHUE JIOJIKU u oIpeeIcHue eé

rpy30N10AbEMHOCTH

dusznueckue SBICHUS B npupoac: BIUAHHUC aTMOC(I)epHOl"O

JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHudyeckue  yCTpOWCTBA: COOOINAKOIINECST  COCY/IbI,




YCTPOWCTBO BOJOINPOBOJIA, THIPABIMYECKUNA TTPECC, MAaHOMETD,

OapoMeTp, BBICOTOMED, MTOPIIHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTbD, SHEPT' A

51 Mexanunyeckas padbora
5.2 MexaHn4deckast MOIIIHOCTb
- [IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' [IpaBuio paBHOBeCHs pblyara
5.4 [IpumeneHne npaBuiIa paBHOBECHS pblUara K OJIOKy
«3omotoe TmpaBwiIO» MeXxaHuku. Kodapduiment mone3Horo
55 nercTBUs MexaHu3MoB. I[IpocTbie MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunerndeckas sneprust
5 58 [lonnas MexaHuyeckass dSHEprus. 3aKOH U3MEHEHUS W
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue pabOTHl CHUIIBI TPEHHUS TMPH PaBHOMEPHOM
59 JNBIDKEHUM  TeJda 1O  TOPU30HTAIBHOW  MOBEPXHOCTH.
' UccnenoBanue ycnoBuil paBHoBecus peiuara. M3zmepenue KI1/]
HAaKJIOHHOM  IUIOCKOCTH. [3ydeHuwe 3akoHa COXpaHEHUs
MEXaHUYECKON IHEPTrUun
5.10 du3nyeckue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeI0oBeKa
TexHnueckue YCTPOWCTBA: pblyar, TTOJABH>KHBIN 51
5.11 HETIOJBVIKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, TMPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon
Kon 3s1emenTa IIpoBepsiemble 3J1eMEeHTHI COIePKAHUS
pasnena
TETIJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOpHUU
6 6.1 CTpoeHHs BemecTBa. Macca u pasmepbl MoJekyid. OIIBITHI,
' MTOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH




Mogenu TBEPIOro, >XKUAKOTO M Ta3000pa3HOTO COCTOSHUN

o2 BemlecTBa. Kpucramimueckue u aMmopgHbIe Tena
6.3 OOBbsicHEHHE CBOKMCTB Ta30B, XXHAKOCTEH M TBEPABIX TEN Ha
' OCHOBE I10JIOKEHUIN MOJIEKYJIIPHOKMHETUUECKON TEOPUU
6.4 CMauuBaHue ¥ KalWLISPHBIE SIBICHUS
6.5 TemnoBoe pacHIMPEHHUE U CIKATHE
6.6 Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEILIOBOTO
' JIBUKEHMS YaCTHUL]
6.7 Buytpennsas osueprusi. CrnocoObl HM3MEHEHHs BHYTpPEHHEH
' SHEPTHUU: TeIIonepeaaya U COBEpIICHHE PaOOThI
6.8 Bunael  Termuionepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLIHA,
' U3JIy4CHUE
6.9 KonnyecTBo TeItoTsl. Y aenbHas TEIVIOEMKOCTD BEIIECTBA
TennooOMeH U TEMJI0BOE paBHOBECHE. YPaBHEHUE TEIJIOBOIO
6.10
OanmaHca
611 [InaBieHne ¥ OTBEpIEBAHUE KPUCTAIUIMUECKHUX BEILECTB.
- VY aenpHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u kouaeHcanusa. Mcnapenwe. Kurnenwue.
6.12 VaenpHast ~ Temsora  mapooOpa3oBaHus.  3aBHCHMOCTb
TeMIIepaTypbl KUIEHUs OT aTMOC(EPHOTO JAaBICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHUs
[Tpuniuns! paboTsl TernoBeix aBurareneid KIIJ[ TemmoBoro
6.15 nBurarens. TemnoBble JIBHUraTelid W 3alllUTa OKpPYXKarouleh
cpenbl
3aKOH COXpaHEHHUs U TpEBpallleHUs SHEPrUu B TEIUIOBBIX
6.16
rporeccax
[TpakTuyeckue paboOTHI:
OnpITel 1O OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUSL.
6.17 OnBITHI 10 BBIPAIMBAaHUIO KPUCTAJIOB TIOBAPEHHOMN COJIM WIN

caxapa.
OnpITel 10 HAOJIOJACHHWIO TEIUIOBOTO PACHIMPEHHs] Ta30B,

KUIKOCTEN U TBEPIBIX TEI.




Onpeznenenue AaBICHHUS BO3yXa B OaJUIOHE LINPHIIA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa
0T ero 00béMa 1 HarpeBaHus WIN OXJIAXKICHHUSL.

[TpoBepka runoTessl JIMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIONKA
XKHUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIEpaTyphl.
HabOmtonenue wu3MeHEHUs] BHYTPEHHEW OJHEpruu Tejna B
pesyibTare Teronepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBIEHHUA TEINIOOOMEHAa IPU CMELIMBAHUU
XOJIOAHOW U ropsiuei BOABI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOM Mpu
TEIUI00OMEHE C HarpeThIM METAIIIMYECKUM LIUIUHIPOM.
Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
Hccnenoanue npouecca uCapeHus.

OnpezneneHue OTHOCUTENIBHON BIaKHOCTH BO3yXa.

OnpeneneHI/Ie YHCHBHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

®Ou3nyecKkue SBICHUSI B npupoac: MOBEPXHOCTHOC HATAKCHHC
N KallWUIAPHBIC ABJICHUA B IMPUPOAC, KPUCTAJLJIBI B IIPHUPOAC,
H3JTy4YCHUC COJ'IHI_[a, 3aMCp3aHUc BO,Z[OéMOB, MOPCKHEC 6pI/I3BI;

06pa3013aHHe POChHI, TYMaHa, UHECs, CHETa.

TexHuueckue yCTpOMCTBA: KaIAJUISPBI, IIPUMEPBI
UCIIOJIb30BaHUsl  KPHUCTAUIOB, KUAKOCTHBI  TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS OMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JBUraTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

3J'IeKTpI/IBaL[I/I}I TCII. Z[Ba poada 3JICKTPUICCKUX 3apAa10B

B3aumoneiictBue  3apshkeHHbIX — Ten.  3akoH — Kynona
(3aBMCUMOCTb CHJIBI B3aMMOJEIHCTBUS 3apsSKEHHBIX TE€JNI OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTY T€JIaMHU)

OnekTpuueckoe noje. Hanpssk€HHOCTD 3JIEKTPUUECKOTrO TMOJIS.
[MpuHIMIT ~ CyNepro3WIMK  JJIEKTPUYECKUX  Mojied  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu  snexkTpuyeckux  3apsjioB. DJIeMEHTapHBIN
anekTpuueckuii 3apsan. Ctpoenue artoma. [IpoBogHukM

JURJIEKTPUKH




7.5

3aKOHCOXpaHeHHHBHGKTqueCKOFOSapﬂHa

26 DJIEKTPUUYECKU I TOK. Ycnosus CYILIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKA. MICTOYHMKHN OCTOSIHHOIO TOKa
27 JleficTBUSL DNEKTPUYECKOr0 ToKa (TErIOoBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
- Onektpuueckas  uenb. Cuia  Toka.  DJIEKTpUUECKOE
' HaIpsDKEHUe
29 ConpoTuBjieHre MPOBOJHUKA. YJEIbHOE COMPOTHBICHUE
' BeleCTBa
7.10 3akon OMa aJig y4acTka 1enu
[TocnenoBarenbHOE u napajuieIbHOE COEIMHEHHE
7.11
IIPOBOJHUKOB
PaboTa 1 MOLIHOCTH 3IEKTPUYECKOTO TOKA. 3aKoH JIKoyns —
7.12
Jlenna
213 DJeKTpUUYECKUE LIEMU U MOTPEOUTENH IIEKTPUIECKON SHEPTUU
' B ObITy. KOopoTKOe 3aMbikaHue
[TocrossHHble ~ MarHUTHL.  B3aumonelcTBHE  MOCTOSHHBIX
7.14
MarHuToB
MaruutHoe nosie. MarHutHoe mojie 3eMJIM U €r0 3HAueHUe
7.15
IUIS SKU3HU Ha 3eMile
216 Oneir Opcrena. MarHuTHOe mOJE DIJIEKTPUUECKOTO TOKA.
. IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBUE MarHMTHOTO TIOJSI HA TIIPOBOJHUK C TOKOM.
217 OnexTpoJBUrareab IMOCTOSHHOrO Toka. Mcnombp3oBaHue
. JJNIEKTPOJBUraTeael B TEXHUYECKHMX YCTPOWCTBAX M Ha
TpaHCIopTe
218 Oneitel @apages. SIBieHue 3IEKTPOMAarHUTHOM WHAYKLUU.
' IIpaBuno Jlenna
OnextporeHepatop. CrnocoObl MONyYeHHUs] HICKTPUUYECKOH
7.19 SHEPruM. DJIEKTPOCTAHLUU HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU
[TpakTuyeckue paboOTHI:
7.20 OnbITHI IO HAOIOACHUIO JIEKTPU3ALUH TeJl MHAYKIHEH 1 npu

COIIPUKOCHOBCHUMU.




HccnenoBanue  AEUCTBUSA — JJIEKTPUYECKOTO  IOJIA  HA
IIPOBOJHUKU U IUDIICKTPUKHU.

COopka u 1mpoBepka pabOTBl  IEKTPUUECKOW  LIeNHU
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, MIYIIETO 4Yepe3
pPE3UCTOP, OT CONPOTHUBIICHUS DPE3UCTOPA U HAIPSDKEHHSA Ha
pesucrope.

OnbIThI, J1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS NPOBOJHHMKA OT €ro JUIMHBI, IUIOINAJU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuia  CIOKEHUS  HANpsDKEHUU — IIpH
IIOCJIEIOBATEIIbHOM COEIMHEHUH JBYX pe3ucTopoB. IIpoBepka
IIpaBWwia JUisl CWIbl TOKa IPU MAPAJLIEIBHOM COCIUHEHUU
pesuctopoB. OmpeneneHue pabOThl 3JIEKTPUYECKOTO TOKA,
uaymero 4yepe3  pesucrop.  OmpeneneHue  MOUIHOCTH
JNEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTODE.
HccnenoBanne 3aBUCHUMOCTH CWIJIBI TOKAa, MIYLIETO 4YeEpe3
JaMIIOYKy, OT HampsbkeHus Ha Hel. Onpenenenue KIIJ|
HarpeBatessd. MccnegoBaHue MarHMTHOTO B3aUMOJACUCTBUS
IIOCTOSIHHBIX ~ MAarHUTOB. V3ydyeHWe MarHuTHOro  IOJIA
MOCTOSIHHBIX MarHUTOB NPU MX OOBEAMHEHHM U pa3feiCHUH.
HccenenoBanue AeCTBUSA SIEKTPUYECKOTO TOKA HA MArHUTHYIO
cTpenky. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHIIBI
B3aUMOJICVCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUs TOKa B Karymke. V3ydeHuwe neucTBus
MarHMTHOTO TOJISl HA MPOBOJHUK ¢ TokoM. KoHcTpynpoBaHue
U u3ydeHue pabotTel snekrpoasuratens. Mimepenue KII/]
AJIEKTPOJIBUTaTEIbHON yCTaHOBKU. OMBITHI IO WCCIEA0BAHUIO
SABJICHUS]  DJEKTPOMAarHMTHOW  WHIYKIUHU:  HUCCIIEIOBAHHE

W3MEHEHMI 3HaYSHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

du3nyeckue SIBICHUS B npupoac: SJICKTPUUCCKUEC SBJICHHUA B
aTMOC(bepe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MArHuUTHOC

IIO0JIC 3eMJ'II/I, z[peﬁ(b IMMOJIFOCOB, POJIb MArHUTHOI'O IIOJISA JJIA




JKHM3HH Ha 3GMHG, MOJISIPHOC CUSHUC

7.22

TexHuueckne  yCTpPOWCTBA:  BJEKTPOCKON,  aMIepMeETp,

BOJIBTMETP, PEOCTAT, CUYETYUK OIIEKTPUYECKOM DSHEPIUH,

AIIEKTPOOCBETUTEIHHBIC puoOOPHI, HarpeBaTeIIbHBIE
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEIOXPaHUTEIH, AJIEKTPOMArHuT, AJIEKTPOABHUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC

Kon

pazznena

Kopx hnemenTa

IIpoBepsieMbIe 3JIEMEHTBI COACPIKAHUS

MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHHE
###Par##HepaBHoMepHOE IPSMOJIMHEMHOE  JIBH)KCHHE.
8.4 CpenHsis 1 MTHOBEHHAsi CKOpPOCTh Tejla MPU HEPaBHOMEPHOM
JBOKCHUHT
8.5 VYckopeHne. PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 CBoOoanHoe nagenue. OneiTe! [anues
PaBHOMeEpHOE nBMXKEHHE MO OKpYyKHOCTH. llepnon m 4dacrora
8.7 oOpalieHusl. JIuneiinas U yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBEHOE YCKOPEHUE
8.8 ITepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroTroHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpyHIMI CynepnO3ULNY CUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMA: cuiia TPEHHUS CKOJIbKEHMS, CHJIa TPEHUS MOKOS,
' JpyTUE BUIIBI TPEHUS
814 Cuna TsHKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE
' CBOOOAHOIO NaJIeHUs
8.15 JBuxenne maner Bokpyr Comnma. IlepBas kocMuueckas




CKopocTh. HeBecoMOCTh 1 mieperpy3ku

8.16

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TEIO

8.17

PaBHOBecue TBEPAOro Tena ¢ 3aKpPEMIEHHONW OCBIO BpAILCHHUS.

MowmeHnT cunbl. LleHTp TsxecTn

8.18

Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl

8.19

3aKkoH COXpPAaHCHUA UMITYJIbCAa

8.20

#H#HPart##PeakTHBHOE IBUKECHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

8.24
8.25
8.26

8.27

8.28

Pabora cun tskectH, ynpyroctd, TpeHus. CBs3b SHEPruu u

paboTsI

HOTCHHI/IaJ'IBHaSI OHEpPIrusAa T€jia, MMOAHATOro HaJd IMMOBEPXHOCTHIO

3emiu

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIUU
3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIUU

[IpakTuyeckune paboOTHI:

Onpenenenue cpeaHeil CKOPOCTH CKOIBXEHHUS OpycKa WU
JBIKEHUS LIapUKa IO HAKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpEHHUs Tejla TMpU PaBHOYCKOPEHHOM JBMKCHHH TI0
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTM IYTH OT BPEMEHHM MpU
PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 HauaIbHON CKOPOCTH.
[IpoBepka rUmoTe3sl: €Cau MNpU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HavabHOM CKOPOCTH MYTHU OTHOCATCS KaK Psii HEYETHBIX
Yyucel, TO COOTBETCTBYIOIIME  IPOMEXYTKH  BpPEMEHU
OJIMHAKOBHI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT
CWJIBI HOpMallbHOTO naBieHus. OmpexneneHue koddduimenta
TpeHUs1 CKoJibKeHus. OnpeneneHne >XKECTKOCTH TPYKUHBL.
Onpenenenne pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM
JIBIDKCHMH  Tela TO0  TOPU30HTAIBHOM  TOBEPXHOCTH.
Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPH MOABEME Tpy3a C
WCITOJIh30BAaHUEM HETIOJBUKHOTO U TIOJIBFIKHOTO OJIOKOB
duznueckre SBICHUS B TPHUPOJE: NPWIMBHI U  OTIUBHI,

JABHKCHUC IJIaHET ConneyHoH CUCTCMBI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB




8.29

TexHuuyeckue yCTpoilcTBa: CHUIOMETpP, AATYUKU IOJIOKEHUS,

paccTOsIHUS U YCKOPEHHUS], PAKETBI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

KonebarenbHoe  nBuxeHue. (OCHOBHbBIE — XapaKTEPUCTHKH
KoJe0aHui: Iepro/I, 4acTOTa, aMILUIUTY 1A
MaremMaTtnyeckuii M IPYKHHHBIA MasTHUKHU. [IpeBpamienue

OHEPIUu 1mpu KoJIe0aTEIbHOM JBHUXXCHUHU

9.3

9.4

3aryxaomue  koneOaHusi.  BpIHyxIeHHble — KojeOaHus.

Pe3onanc

Mexaunueckue BOJHBL. CBOICTBA MEXAHUYECKUX BOJIH.
[IpononbHBIE M ONIEPEYHBbIE BOIHBI. J[JITHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKrue BOJHBI B TBEPIOM TeIE,

celicMUYeCcKHEe BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHHE 3ByKa

9.6

9.7

9.8

9.9

Nudpa3Byk u ynpTpazByk

[TpakTuyeckune pabOTHI:

Onpenenenue YacTOTbI u nepuoa KosebaHuit
MaTEMaTUYECKOI0 MasiTHUKA.

Onpenenenre 4acTOThl W TEpUOJa KOJeOaHUW MPY>KUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCHUMOCTH nepuoza Kosne6aHui
MOJIBEILIEHHOTO0 K HUTHU T'py3a OT JUIMHBI HUTU. MccnenoBaHue
3aBUCUMOCTH IEpHoja KoJeOaHU NMPYKMHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH Tepuoaa KojieOaHui
rpy3a, MOABEIICHHOTO K HUTH, OT MAaccChl Ipy3a M >KECTKOCTHU
npyXuHbl. MI3MepeHne yckopeHusi cBOOOIHOTO MaleHus
@dusnyeckue SBIEHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CECMUUYECKUE BOJIHBI, I[yHaMH,
X0

TexHuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE

yIABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

OJIEKTPOMarHuTHOE  TOJIe.  ODJIEKTPOMATHUTHBIE  BOJIHBI.

CpoiicTBa SJICKTPOMArHuTHBIX BOJIH

10.2

[ITkana 3EKTPOMArHUTHBIX BOJIH

10.3

SHeKTpOMaF HUTHAasA npupoaa CBCTa. CKOpOCTL CBCTa.




11

BonHoBEIE cBOMCTBa CBETA
[TpakTrueckue pabOTHI:
10.4 W3yueHnue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOUIIBLHOTO TenedoHa
105 dusuyeckue SBICHUS B NPUPOJE: OMOJIOrMYECKOe AeicTBHE
' BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOI0 U3yYeHH
10.6 TexHU4yecKkue ycTpoicTBa: UCHOIb30BaHUE IEKTPOMArHUTHBIX
' BOJIH JIJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsmosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxenue ceta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETA
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBeta. llonHoe
' BHYTPECHHEE OTPaXCHUE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTudeckas cucreMa goroanmnapara, MUKPOCKOTIA U TEJIECKOIIa
n [ma3 kak  omnrTuyeckas  cucTeMa.  bimM3opykocTe |
' JAIbHO30PKOCTh
118 Pasnoxxenue Oemoro cBera B crektp. OmnbiTel HbroToHa.
' CrnoxeHune CreKTpallbHBIX IBETOB. Jlucriepcust cBera
[TpakTudeckue paboTHI:
HccnenoBanue 3aBUCUMOCTH YTJla OTPaXKEHHUsI CBETOBOTO Jyda
OT yrJja majaeHusl.
W3yueHne xapakTEpUCTHK M300paKEHHS MPEIMETa B TIOCKOM
3epKaje.
HccnenoBanue 3aBUCHMOCTH YIJla TPEIOMIICHUS CBETOBOTO
11.9 Jy4a OT yIJia MaJeHus Ha TPaHUIIE «BO3IYX — CTEKIIO.
[Toyyenue n300paskeHHit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre (GPOKYCHOTO PACCTOSHUS U ONTHUYECKON CHIIBI
coOMparoIe TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEIOT0 CBETA B CIIEKTP.
OmBITBl  TI0O  BOCHPHATHIO IBETa MPEAMETOB TIPH WX
HAOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dwusznyeckue sBiaeHus B mpupoae: 3atMenust Connna u JIyHsl,
11.10 [[BeTa TeJ, ONTHYECKHE sIBJICHUS B arMmocdepe (mBeT Heba,

pedpakius, pagyra, MUPax)




TexHU4YeCKHe YCTpPOWCTBA: OYKH, NEpHCKom, (oroanmapar,

11.11
ONTUYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 Oneitel Pezepdopna m mnanerapHas Mojenp atoma. Mojenb
' aroma bopa
1.2 Ucnyckanne © morjoimeHue cBera aroMoM. KBaHTHIL
' JIuHeityaTpie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
12.4 Ctpoenue aToMHOrO sapa. HykinoHnHas Mozienb aTOMHOTO sipa.
- N3oTomnsl
195 PanuoaktuBHbie  mpeBpamienus.  Ilepuwon  momypacmana
' ATOMHBIX fJEP
s Snepubie peakiuu. 3aKOHBI COXpaHEHHs] 3apsAJ0OBOrO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU
12 128 Peakuuu cunTte3a u geneHus spep. VCTOYHHUKM SHEPruu
ConHua u 3B€31
12.9 Snepnas sHepreruka. JlelicTBHE paJMOAKTHBHBIX H3JIy4CHUI
' HAa JKUBBIE OPTaHU3MBbI
[TpakTudeckue paboTHI:
Hal6nronenue CrlomHbIX U TMHEHYATHIX CIEKTPOB U3ITYUCHHUS.
12.10 HccnenoBanue TpeKOB: HM3MEPEHUE SHEPIMM YACTHUIIBI IO
TOPMO3HOMY IIyTH (110 hoTOrpadusm).
W3mepenune paaroakTuBHOTO GhoHA
dusznueckue  SBICHUS B IPUPOLE: €CTECTBEHHBIN
1211 pPaaoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, pPaJdOaKTUBHOE
' U3ITy4YeHUe MPUPOIHBIX MUHEPATIOB, JEHCTBHE PaIMOAKTUBHBIX
U3ITy4YeHU Ha OpraHU3M YeTOBeKa
1219 TexHUYECKHE YCTPOMCTBA: CIEKTPOCKON, WHANBUAYAIbHBIN

JIO3UMETp, KamMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaMm 0a30BOr0 YPOBHS
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111€T0
TpeOoBaHUSA oOpa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponau (QU3MKKM B HAy4YHOM KapTHHE MUPa; C(HOPMHUPOBAHHOCTH
0a30BBIX MPEJICTaBICHUA O 3aKOHOMEPHOW CBSA3M M IIO3HABAEMOCTH SIBJICHUUN
IIPUPOJIBI, O POJIM IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasyrolell posin Gu3uKu
1 B Ppa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHUH, 00 H3BOIIONHU
(Gu3MYecKUX 3HAHMM M UX POJM B LEJIOCTHOM €CTECTBEHHOHAay4yHOW KapTHHE
MUpAa, 0 BKJIAJI€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BsCHEHHE IMPpOLECCCOB OKPYKAIOIICTO MHUPA, PA3BUTHC TCXHUKU U TEXHOJIOr Ui

3HaHUA O BHJAAaX MaTepuu (BELIECTBO M TONIE), O MABIKEHHU KakK Crocode
CYIIECTBOBAaHHSA MaTepuu, OO0 AaTOMHO-MOJICKYJISPHOW TEOPHH CTPOCHHSA
BelIeCTBa, O (UBUYECKON CYIIHOCTH SIBICHUNW MPHUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3MyaTh SIBICHUS IO
OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIIUX
naHHOe (pu3muecKoe SBJICHHE; YMEHHE paclo3HaBaTh IMPOSBICHHE H3YyYEHHBIX
¢u3nyeckux SBJICHUH B OKPYXKAIOLIEM MHpE, BBIACNAS HX CYIIECTBEHHbIE

CBOICTBa (IPU3HAKN)

Brnagenue ocHoBaMU MOHATHITHOTO anmnapara U CUMBOJIUYECKOTO A3bIKa PU3UKU U
UCMOJb30BAHUE WX JUI pElIeHUs Y4YeOHBIX 3aJau; yMEHHE XapaKTephu30BaTb
CBOMCTBa Tel, (PU3HMUECKUE SBJICHUS U MPOLIECCHI, UCIONIB3YS (PyHIaMEHTAIbHbIE

1 OMIINPUYCCKUC 3aKOHBI

YMeHue onuchIBaTh HN3YUCHHBIC CBOICTBA Tell U CI)I/ISI/I‘ICCKI/IG SIBJICHUS, UCTIOJIb3YA

(bu3YecKre BETUINHBI

Bnagenne ocHOBaMHM METOJIOB HAYYHOTO MO3HAHHUS C YYETOM COOIIOJIEHUS
npaBuj1 6€30MacHOTO TpyAa: HabMoIeHHEe PU3NUECKHUX SBIICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOTO
Habopa 00OpyAOBaHUS IO HHCTPYKITUH, OMIMCHIBATH X0/ ONBITA M 3alUCHIBATH €0

5 pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC IPAMBIX U KOCBCHHBIX H3MepeHHI71 q)HSI/I‘IeCKI/IX BCJIIMYHH: YMCHUC
IUIAHUPOBATh HW3MEPEHUS, CaMOCTOSITENIbHO COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY IO MHCTPYKOHWH, BBIYHUCIATH 3HAYCHUC BCJIIMYUMHBI U aHAJIU3HUPOBATH

MOJIYYCHHBIC PE3YyJIbTAaThl C yLIéTOM 3aJlaHHOH NOrpClIHOCTU PE3YJILTATOB




W3MEPEHHUI;

MPOBCACHUC HCCJIOXKHBIX JKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ; CaAMOCTOATEIIBHO
coOupaTh HSKCHEPUMEHTAIIbHYI0 YCTaHOBKY M TPOBOJIUTH HCCIEIOBAHUE IIO
HUHCTPYKIMHU, NIPEACTABIIATL IMOJYUYCHHBIC 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH B
BUJE TaOmUI W TpaduKOB, YYUTHIBATH IOTPEIIHOCTH, JA€TIaThb BBIBOJBI IO

pe3yJibTaTaM UCCIIEA0BaHUS

[ToHnMaHme XapakTepHBIX CBOMCTB (PU3NUECKUX MOJIENeH (MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPJOE TEJI0, MOJIENIN CTPOCHHUS I'a30B, XKUIKOCTEH U TBEPABIX Tell,
IUIaHEeTapHask MOJENIb aToMa, HYKJIOHHAas MOJENIb aTOMHOIO SApa) U YMEHUE

IIPUMEHATH UX IJIA 00BACHEHUS (bl/ISI/I‘IGCKI/IX IMpouecccoB

YMmenue oOBICHATH (PU3NYECKHE MPOIECCHl U CBOWMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUl IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa, B YaCTHOCTH,
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHHE C ONOPOM Ha
U3yuyeHHble  CBOMCTBa  (DU3MYECKMX  SBJICHUH,  (QU3MUYECKHE  3aKOHBI,

3aKOHOMCPHOCTHU U MOJCIIN

VYMmenue pemarb pacu€rHble 3agaud (Ha 0ase 2 — 3 ypaBHEHMIl), HUCIOJIb3Ys
3aKOHbl M (OPMYJIbI, CBs3bIBAlOIIME (U3NYECKHUE BEIUYMHBI, B YaCTHOCTH,
3alMMCbIBAaThb KpPATKOC YCJIOBHC 3aJjadd, BBIABJIATHL HCEAOCTAIOIIUME JAHHBIC,
BbIOMpPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus, UCIOJIb30BaTh
CIIPaBOYHBIC OJAaHHBIC, IIPOBOJUTH paCLIéTBI N OLCHUBATH PCAIUCTUIHOCTDH
MOJlyYEeHHOTO  3HaueHus  (u3nuyeckod  BENWYMHBI; YMEHHE  ONpeAessTh

pa3MepHOCTh (PU3NYECKOMN BETMUYMHBI, OJIYYEHHON IPU PEeLICHUH 3a1a4U

VYMmenue XapaKTCPU30BaTh NPUHIMUIILI I[GflCTBPISI TCXHHUYCCKUX yCTpOfICTB, B TOM
Ypclie OBITOBBIX HpI/I60pOB, U MMPOMBIINIJICHHBIX TCXHOJIOTHYCCKHUX IMPOLECCOB I10
HUX OINHUCAHWIO, HCIOJb3yd 3HAHHUA O CBOMCTBAx (1)I/I3I/I‘~ICCKI/IX SIBIICHUN U

HeO6XOI[I/IMBIe (1)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU

10

11

YMeHue UCIoNIb30BaTh 3HaHUS O (PU3MUECKUX SIBICHUSX B MOBCEIHEBHOW >KU3HU
uig obecriedeHusi 0€30MacHOCTH NMpHU OOpalleHUH ¢ OBITOBBIMU NpUOOpamMu U
TEXHUYECKMMHU YCTPOMCTBaMHU, COXpPAHEHHUS 370pOBbsS U COOJIOJCHHUS HOPM
HKOJIOTMYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpesie; MOHNMaHne He0O0XO0IMMOCTH
NPUMEHEHHUsS JIOCTHXKEHMH (HU3MKM U TEXHOJIOTHH Uil  PpalOHAIBLHOTO

MIPUPOIONOIB30BAHUS

OngIT IIOMCKa, Hp606p330BaHI/I}I U TOpCACTaBJICHUA I/IH(I)OpMaI_II/II/I (1)PI3PI‘-ICCKOFO
COACPpIKaHUA C HUCITIOJIBb30BaHUEM I/IHCbOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHLIX
TCXHOHOFHﬁ; YMCHHUE OLCHUBATH AJOCTOBCPHOCTH HOJ'Iy‘-ICHHOﬁ I/IH(I)OpMaI_[I/II/I Ha
OCHOBC HMCHOIINUXCA 3HAHUH " JOMOJHUTECIBbHBIX HCTOYHHKOB;, YMCHHUC

HCIIOJIb30BAaTh IIPpU  BBIIIOJHCHUU y‘-IC6HBIX 3aJlaHui HAayYHO-TIOITYJIAPHYIO




auTepaTypy (uzndeckoro comepkaHus, CIIPaBOYHBIC MaTEpUalbl, PECYPCHl CETH
WutepHer; BrnageHune 0a30BBIMH HaBBIKAMU IpeoOpa3oBaHus WHGPOpMALUU U3
OJJHOM 3HAKOBOH CHCTEMBI B JPYIYI0; YMEHHE CO31aBaTb COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HH(POPMAIMM M3 HECKOIBKHX

HMCTOYHHUKOB




IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D 11O
PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe nBmxeHue. MartepuanbHas Touyka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE BIKeHHE. Cpeansisi ckopocTh. DopMyiia [l BHIYMCICHUS
1.2 cpeaHeii ckopoctu: V = S/t
PaBHOMEpHOE MpAMOIMHENHOE [IBH)KEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tela OT BPEMEHH B
Clly4ae paBHOMEPHOTO MPSMOJIHMHEHHOTO ABUKCHUS:
13 x({t)=x,+vt
I'padvky 3aBHCHMOCTH OT BPEMEHH IS MPOCKIIUH CKOPOCTH, MPOSKIUU TEPEMEIICHUS,
IyTH, KOOPAUHATHI [IPX PABHOMEPHOM MPSMOJIMHENHOM JIBU)KEHUU
3aBUCUMOCTh KOOPJIMHATHI T€JIA OT BPEMEHHU B Clly4ae paBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO
JBIKEHUS:
.
Sl =y, #f+a, = ;
2
DopMyIIbl 1)1 MPOEKIIMK MEPEMEIEHNUS, MPOSKIIUA CKOPOCTH M MPOEKIIMHU YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPAMOJIUHEHHOM JABUKEHUU:
1.4 ~ 2
s, (D) =y, -t+a, DR
U.\'(f) =Upy T4, L,
a.(f) =canst,
U:.'r: - le: =la,s,
I'padvikn 3aBUCHMOCTH OT BpEMEHHU Ui TMPOEKIUU YCKOPEHUS, MPOEKIHH CKOPOCTH,
MIPOCKIINHU TIEPEMENICHUS, KOOPUHATHI MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBHXKEHUU
CBoOoanoe mangeHne. @OpMyIibl, OMUCHIBAIOIINE CBOOOJHOE TAJCHUE Tella MO0 BEPTUKAIH
L5 (IBW>KeHWE Tela BHU3 WJIM BBEPX OTHOCHUTENHHO TMOBepxHOCcTH 3emun). [paduxu
' 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIUHA YCKOPEHHUsI, TPOCKIIUU CKOPOCTH U KOOPIUHATHI
MIpY CBOOOTHOM TAJICHUH TeNa MO BEPTUKAIU
16 CxopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKpYKHOCTU. HanpaBneHnue ckopocTu.

®dopmyra 71 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEpUO]T 0OOpallieHus:




2MR

U:T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOTO YCKOPEHHUS.

dopmyra 1715 BBIYUCICHUS YCKOPEHUS:

®dopmyina, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpaCHHUS:

Vo= ?

Macca. IInoTHOCTB BellleCcTBa. CDopMyna JJI BBIYUCIICHUSA ITIJNIOTHOCTH !

_m

17 P=7
1.8 Cuna — BektopHas pusndeckas BenuuyrHa. CloxxeHue CHil
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa

Bropoii 3akon HerotoHa:
1.10 F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpA YCKOPCHUS TEJIa U BEKTOPa CUJIBI, HeﬁCTBYIOHJCﬁ Ha TCJI0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

111 Fy y=-F_,

TpeHHe IOKOSI U TPEHUC CKOJIbIKCHUS. CDOpMyJ'Ia AJI1 BBIMUCIICHHUA MOIAYJIA CHUJIbBI TPCHUSA

CKOJIB)XCHHUA

1.12 Fy=u-N

Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKkoH yrpyroi nedopmanuu
(3akon I'yka):

1.13 F=k-Al




1.14

1.15

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

my -1y
F=g.—L1 2
R
Cuia TspKecTH. Y CKOpeHHe CBOOOHOTO MMaICHHS.
dopmyna 1715 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emiu: F = mg.
JIBmxenwne mianet Bokpyr Comnnna. ITepBas kocMuueckas ckopocTb. HeBecoMocTh 1

IEPETPY3KU
Nwmmynbe Tena — BekTopHas (pu3ndecKkas BeJIMYnHa.
pP=mi

I/IMHy.]'IBC cucteMsl Ten. 3mMeHeHnne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

1.17

1.18

1.19

3aKOH COXPaHEHMS UMITYJIbCA JIJIsi 3AMKHYTOW CUCTEMBbI TEJI:
D=nyUy -+, =const
PeaktuBHOE IBUKCHUE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsoosct
MexaHn4eckasi MOITHOCTD:

nN=2
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYHUCIICHU S KHHETHYECKOM

SHEPTUHU:

H!Uz
By

TeopeMa 0 KMHETUYECKOM SHCPIUHU. CDOpMy'J'Ia JJIA BBIYHMCIICHUA HOTCHHH&HLHOﬁ OHEpPIrUun

Tena, HOJHATOTO

Hag 3eMIISit:

E,= mgh

Mexanunueckas OHEPTIUsA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs
MEeXaHUUYECKOH HEepTuu B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJINMYUHU CUJIBI TPCHUS.




1.20

1.21

1.22

1.23

ITpocThic MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/[ mpocThIX MeXaHU3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

_F

JaBnenue raza. ATMocdepHoe 1aBleHUE.
['uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUS BHYTPH JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnuueckuil npecc

3akoH Apxumena. @opmyna JUisl ONpPENEIICHUs BBITAJKUBAIOIIEH CHUJIbI, AEUCTBYIOLIEH Ha

TEJ10, HOpr)KéHHoe B XKUJAKOCTH WJIA I'a3:

YcaoBue miaBanus teia. Ilnapanue CYZAO0B H BO3AYXOIIABAHUEC

1.24

1.25

1.26

1.27

Mexannueckue kojeOaHUs. AMIUIMTYJa, NEpUOA M yacToTa KojebGanuil. dopmyna,

CBSI3BIBAIOIAs YACTOTY U MEPHOJ KOIeOaHUI:

MaremaTnueckuil ¥ Npy>KUHHBIN MasTHUKH. [IpeBpaieHne sHepruu mpu KojedarerbHOM

OBWXXCHUN
3aryxatomue kojebanus. Bernyxaennbie konedanus. Pezonanc

MexanndecKrue BOJIHBI. HpOJIO.]'H)HBIe U MOICPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHCHUA BOJIHBI:

L=v-T

1.28

3By1(. FPOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/IC 3By1(0B01>i BOJIHBI Ha TpaHULIC ABYX CpPCI.

Nudpa3Byk u yabTpa3Byk




1.29

1.30

IIpakmuyeckue pabomul

N3mepenune cpeiHe IUIOTHOCTH BEILIECTBA; apXUMEIOBOM CHUIIBI, KECTKOCTH IIPYXKUHBI;
KOX(QQUIMEHTa TPEHUS CKOJbXEHUs; pabOThl CHUJIBI TPEHMsI, CHJIbl YINPYIOCTH; CpeaHEH
CKOpPOCTH JBM)KEHUSI OpyCKa M0 HAKIOHHOM IJIOCKOCTH; YCKOPEHHs OpycKa IpU JBHKCHUU
10 HAaKJIOHHOM IUIOCKOCTH; 4acTOThl U Iepuoja KojeOaHHi MaTeMaTH4eCKOro MasiTHHKA,
4acTOThI U NEepUOJia KoieOaHn PYKUHHOTO MAasiTHUKA; MOMEHTA CUJIbI, AEMCTBYIOLIETO Ha
pblyar; paboThl CWJIBI YIPYTOCTH IPH MOABEME I'py3a C NOMOIIBIO HEMOJBUKHOIO 0JI0Ka,
paboThI CUIIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOIBMKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMA MOrPyKEHHON YacTH Teaa U OT
IJIOTHOCTU JKUJKOCTH; HE3aBUCHMOCTU BBITAJIKMBAIOIIEH CHJIBI OT MAacChl TE€Ja; CHIIbI
TPEHMSI CKOJIBKEHHUS OT CHJIbl HOPMAJIbHOI'O JABJICHHS U OT pOJa IMOBEPXHOCTHU; CHIIBI
YIIPYrOCTH, BO3HHMKAIOIIEH B MpYKUHE, OT CTENEeHH ae(opMalii MpPY>KUHBI; YCKOPEHHS
Opycka OT yrIja HakJIOHa HalpaBifOLIeH; nepuojga (4acToThl) KoieOaHWH HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; TIeprUoja KoueOaHUl NpYyKUHHOTO MasgTHHUKAa OT Macchl rpy3a U
KECTKOCTU TPYXKHUHBI, HCCIEIOBAHUE HE3aBUCUMOCTH IepHoja KoJeOaHUH HHUTSHOTO

MasATHHMKA OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pblyara

Qu3zuueckue A671eHUs. 8 Npupooe: TIPUMEPI IBUKEHHS C PA3IMUYHBIMU CKOPOCTSIMH B KUBOM
Y HEXXHUBOW MPUPOJE, NCUCTBUE CUJIBI TPEHUS B MPHUPOJIE U TEXHUKE, IPUIUBBI U OTIUBHI,
nBukeHne riaHeT CONHEYHOW CHCTEMBbl, PEaKTUBHOE IBM)KCHHUE S>KUBBIX OPraHHU3MOB,
pBIYaTH B TEJIC YEIOBEKa, BIUSHUE aTMOC(EPHOro JaBICHUS HA KUBOM OpPTaHW3M, IJIaBaHHUE

pLI6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMHU, 3EMJICTPSCCHUC, celicMUUecKue BOJIHBI, HYHAMH, 3X0O

1.31

Texunuueckue ycmpoiicmea: CIAJOMETP, NATYUKU IIOJOKEHUS, PACCTOSHHUA M YCKOPEHMS,
JUHAMOMETp, TOAIIMIHUKYA, paKeThl, pblYar, MOABMKHBII M HEMOJABMKHBIK OJIOKH,
HaKJIOHHAsI TNIOCKOCTbh, MPOCThIE MEXaHU3MBbI B OBITY, COOOLIAIOIIUECS COCY/Ibl, YCTPOHUCTBO
BOJIOIIPOBO/A, TUAPABIMYECKUH Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOU

HacoC, ap€oOMETpP, 3XOJIOT, UCITIOJIb30BAHUC YJIIBTPA3BYKA B 6]i>ITy 1 TCXHHUKC

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHMs BelecTBa. Moaenu
TBEPJIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucrammnueckue u amopdubie

TCI1a

2.2

2.3

I[BI/I)KGHI/IC qacTull BCUICCTBA. CBs3b CKOpPOCTHU ABWKCHUA YaCTULl C TeMnepaTypoﬁ.

BpoyHnoBckoe nBuxkenue, mupdysus

CMauuBaHue U KalTWJUIAPHBIC SIBJICHUA

2.4

TennoBoe pacInpeHUC U CIKATUC

2.5

TeruioBoe paBHOBECHE

2.6

BHYTpeHHSISI SHEpPTIUs. PaGora u TCIUIONCpCaaYa Kak CIIOCOOBI M3MEHEHUS BHyTpeHHeﬁ

SHEPrUu




2.7

BI/II[BI TEILIONEpCaAaYNn: TEIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYYCHHUC

HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIOTH. Y AeinbHas TEMI0EMKOCTD:

2.8 Q:ﬂn[fz—fl]
3aKOH COXpaHEHHS SHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOro OalaHca:
2.9 Ql +Q2 +..=0
Hcnapenne n koHaeHcanus. V3MeHeHHEe BHYTPEHHEW SHEPrud B IPOLIECCE HCIApEHUS U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHas TemioTa napooopasosanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[TnaBneHne W Kpucrayum3anus. VI3MeHeHWEe BHYTPEHHEH SHEpPTUU TpU TUIABIICHUM U
KpUCTAJIU3allid. Y IeIbHAasl TEIJI0Ta IUIaBICHU:
2.12 3 Q
T m
o3 BHyTpeHHsIst SHEPTHsl CropaHus TOIUTMBA. Y Ie/ibHAast TEIJIOTa CropaHus Toruuea: g = Q/m
2.14 [Tpunnume! padoTe! TermoBeix aurateneit. KIT/ remioBoro qsurarens
Ipaxmuueckue pabomul
W3mepenne yaenbHOW TETUIOEMKOCTH METALIMYECKOTO IMIIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOM TeMrepaTypbl (PUKCHPOBAHHON MAacChl, B KOTOPYIO OMYIIEH
215 HarpeThlii IWIMHJIP;, KOJUYECTBA TEIUIOTH, OTAAHHOTO HATrPEThIM IMUIMHIPOM, IIOCIIEe
' OIyCKaHUsl €ro B BOAY KOMHATHON TeMIIepaTypbl; OTHOCHTEIHHOW BIQXKHOCTH BO3yXa;
YAETBHOW TEIUTOTHI TUTABJICHUS Jibaa. MccienoBaHne M3MEHEHHS TEMIIEPATyphl BOABI TPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIIOOOMEHA IMPH CMENIMBAaHUHM XOJOJHOW W ropsueit
BOJIBI; TIPOIIECCa UCTIAPCHHUS
Qu3zuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSHKCHHE W KalWJUIIPHBIC SBJICHHS B
2.16 MpUpO/ie, KPUCTAIUIBI B TpHupoje, uznydeHue CoinHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3el; 00pa3oBaHKE POCHI, TYMaHa, MHEs, CHETa
Texuuueckue  ycmpoticmea:  KaNWULIPbI, TPUMEPHl  HCIOJB30BAHUS  KPHCTAJIIOB,
2.17 KHUJKOCTHBI TEPMOMETpP, AATYMK TEMIEPaTyphbl, TEPMOC, CHUCTEMa OTOIUICHUS OMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOMHA, JTBUTATEIh BHYTPECHHETO CrOPAHUS
3 OJIEKTPOMATI'HUTHBIE SABJIEHU
3.1 DnexTpu3aiys Tel. J[Ba Buaa 3MEeKTPUUECKHUX 3apsiioB




3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
34 Onexrpuueckoe none. Hanpspk€HHOCTH anekTpuueckoro nons. [IpuHiun cynepnosunuu
ANEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snexrpuueckux 3apsaoB. [[eficTBHE 3JEKTPUUYECKOTO MOJIA HA 3JIEKTPUUECKUE
3apsbl. [IpOBOAHUKY U TUAIEKTPUKU
[TocTostHuBIN  2nekTpuueckuil Tok. JleiicTBUA snekrpuuyeckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 | =q/t,U=A/
DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=1+1; Rzi.
2 2 2
CMmeniaHHbIe COEIUHEHMS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.12 OnbiT Dpcrena. MarHUTHOE MOJi€ TPSMOrO IMPOBOJHHUKA C TOKOM. JIMHUM MarHWUTHOMN
WHIYKIUU
3.13 MarauTtHoe 1osje MoCTOSHHOrO MarHuTa. BzaumoeiicTBie MOCTOSIHHBIX MarHUTOB
3.14 JleficTBrEe MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoOMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
316 IIpaxmuueckue pabomol

I/I3MCpCHI/IC QJICKTPHUICCKOI'0 COMMPOTUBJIICHUA PE3UCTOPA; MOIIHOCTH JJICKTPUICCKOI'O TOKA;




pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHMKAIOMIETO B MPOBOJHHUKE (PE3UCTOPHI,
JIAMITOYKa), OT HANpSOHKCHHWS Ha KOHIAX MPOBOJHHMKA; 3aBUCHMOCTH COIPOTHUBICHHS OT
JJIMHBI MIPOBOAHUKA, IJIOIAAN €0 HONMECPCUYHOI'0 CCUCHUA U YACIIBHOI'O COIIPOTHUBIICHUS.
[TpoBepka mpaBmiia ist SIEKTPUIESCKOTO HAMPSHKEHUS TIPU MTOCIIEI0BATEILHOM COCTMHEHUT
MIPOBOJHHUKOB; MPaBWiIa JJI CHIIBI 3JCKTPUYECKOTO TOKA MPHU MAPALICITHBHOM COSAMHCHHUU

MIPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue A61eHUsL 8 npupode: OJICKTPHUYCCKUC SBJICHUS B aTMOC(l)Cpe, SJICKTPHUYCCTBO

3.17 KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Apei( MOITFOCOB, POJIb MATHUTHOTO TTOJISI ISt
KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT, CUYETUHK
318 ANEKTPUYECKOM  DHEpPruH,  SIEKTPOOCBETHTEIbHBIE  MPUOOPHI,  HarpeBarebHbIC
' AIEKTPONPUOOpPsl  (MPUMEPHI),  DIEKTPUUECKHE  MPEAOXPAHUTENH,  DJIEKTPOMATHUT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
3.94 Jlunza. Xox nydeit B nmun3e. DokycHoe paccrosinue nuH3bl. OnTuyeckas cuiia JuH3bl: D =
' 1F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomol
#H##Par###lI3mMepenue ONTUYECKONW CHIIBI coOMparomeld JHH3bI; (OKYCHOTO PACCTOSIHUS
coOuparoliel TUH3bI (IO CBOWCTBY PaBEHCTBA pa3MEpOB MpeAMeTa U U300paKeHus, KOoraa
3.26 MIPEAMET PACIIONOXKEH B TBOMHOM (OKYCE), MOKa3aTeNsl MPETOMIICHHS CTEKJIa.
###Par#t#lccnenoBanue cBOMCTBA U300paKEHUS, MTOJYUEHHOTO C MOMOIIBIO COOMparoIIen
JIUH3bI; U3MEHEHHUS (OKYCHOTO PACCTOSIHHS JIBYX CJIOXKCHHBIX JIMH3; 3aBHUCHMOCTH YTIJia
MPEIOMIIEHHsI CBETOBOI'O JIyda OT YIJia MaJeHUs Ha TPaHUIIE «BO3IYX — CTEKIIO»
397 Qu3zuueckue senenuss 6 npupode: 3arMmeHuss ComHna u JIyHBI, IIBeTa TeN, ONTHYECKHE
' siBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaK)
3.28 Texuuueckue ycmpoticmea: 09K, IEPUCKOI, oToarnmapar, ONTHIECKHE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiun anbda-u O6eta-pacnaaa
4.2 Omnsitel Pe3epdopaa mo paccesturo anbda-yactui. [InanerapHas moaens atoma
4.3 CocraB aromHoro siapa. M3orormnsl




4.4

[Tepuon monypacnaaa aTOMHBIX siACp

4.5 SnepHbie peakiu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 M MacCOBOTO YHCEN
Dusuueckue A61eHUs 8 npupooe: eCTECTBEHHBIA paAHMOaKTUBHBIN (POH, KOCMUYECKHE JIy4H,
4.6 PaZi0aKTUBHOE M3JIy4Y€HHE MPUPOIHBIX MHUHEPAJIOB, IEUCTBUE PaJUOAKTUBHBIX M3Iy4eHUN
Ha OpPraHM3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHAWBUYaJIbHBIM TO3UMETP, Kamepa BuibcoHa,

AACPHasd SOHEPIEeTUKaA




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. U.M. [lepeimikun A.B. @usuka. 7 knacc. YueOHUK 111 00111e00pa3oBaTeIbHbIX
yupexenuit . Mocksa «lIpocsemenne» 2024r.

2. WM. Ileprimkun, A.V.MBanoB. ®usuka. 8 knacc. ba3osblil ypoBeHb. YUeOHUK s
001eoOpazoBaTeNbHBIX YupexkaeHuii . Mocka «lIpocsemnienue» 2024

3. Tlepbuukun A.B. ®usuka. 9 kiacc. YueOHuK 115 0011€00pa30BaTeIbHbIX YUPEKICHUI
. M.:lpoga. 2019

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KJIIACC
1. U.M. [Teprimkun A.B. @usnka. 7 kinacc. YueOHUK 1 001eo0pa3oBaTeIbHbIX
yupexaennii . MockBa «lIpocsemienue» 2024r.

2. Jlykammk B.W. CO0pHUK BOIIPOCOB U 3a1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocseienue,
2010. -192c.

3. Mapon A.E. ®usuka. 7 knace: yaebHo-MeToaudeckoe nocoobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

8 KITACC
1. .M. Hepoimkun, A.W.1IBaHOB. ®usuka. 8 xnacc. ba3oBbIit ypoBeHb. VueOHuk
1S 061eo6pasoBaTebHbIX yupexkaenunii . MockBa «IIpocBemenuey 2024

2. Jlykamuk B.U. C60pHHUK BOIPOCOB M 3a1a4 1o ¢usnke. 7-9 k1. — M.: [Ipocsemmenue,
2010. -192c.

3. Kupuk JI.A. ®usuka — 8. PasHOypOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIbHBIE PAOOTHL. —
5-e m3manme,- M.MJIEKCA, 2013.

4. Mapon A .E. ®usuka. 8 knacc: yue6Ho-MeToudeckoe nocoobue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

5. H.B. ®unonosuy Mertoauueckoe nocobue 2015 M. [Ipoda

6. A.E. Mapon, E.A. Mapon CaMoCTOSTEIbHBIE U KOHTPOJIbHBIE paboThI-8 Kiace 2017 M.
Apoda

7. B.B. lllaxmarosa ,0.P. Illeep. Jlmarnoctuueckue pabotsl -8 knacc 2016 M. [Ipoda

9 KJIACC
1. Hepeimkun A.B. ®usuka. 9 knacc. YueGHuK 11 001€00pa30BaTENBHBIX
yupexaenuii . M.:JIpoda. 2019
2. Jlykamuk B.W. C60pHHK BOPOCOB U 3a1a4 1o $usuke. 7-9 k. — M.: [Ipocsemenue,
2010. -192c.
3. Kupuk JI.A. ®usuka — 9. PasHoypoBHEBBIE CAMOCTOSTEILHBIE U KOHTPOJILHBIE
paboTsl. —5-¢ uznanue,- M.UJIEKCA, 2013.
4. KoHTpONBbHBIE 1 CAMOCTOATENBHEIE PAOOTHI 110 pu3KKe. 9 Knace: K yueOHUKy A.B.
[Tepbimkuna, E.M. I'yrHuk «®usuka 9 kinacey» / O.U. I'pomuesa. — M.: I3garenscTBo
«Dx3ameny, 2014,



5. Tectsl 0 usuke. 9 knace: Kk yueouuky A.B. Ieprimkuna, E.M. I'yrauk «®Pusuka 9
kiacey / O.U. I'pomriea. — M.: I3parenscTBO «OK3ameny, 2010.

6. OI'D-25. Temaruueckue TecToBbIe 3a1aHKS IS TOATOTOBKU K I IA. / aBT.- COCT.:
H.1.CnenneBa

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

7 KIIACC

1 . bubnuoreka — Bc€ no npeamety «Dusnkay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunas komnekuus nu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB. — Pesxxnm
nocryma: http://school- collection.edu.ru

4. aTepecHble MaTepuaibl K ypokaM (GU3UKHU IO TEMaM; TECTHI [0 TeMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum fgoctyna: http://class-fizika.narod.ru
5. lludpossie 0OpazoBaTenbHbIE pecypchl. — Pesxxum poctyna:
http://www.openclass.ru

6. DNeKTpoHHBIe y4eOHUKHU O pu3uke. — Pexxum
noctyna: http://www.fizika.ru

8 KJIIACC

1. bubmmoTteka — Bcé no npeamety «dusukay. — Pexum gocryna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru
3. Enunas komnekuus uu@poBblX 00pa3oBaTENbHBIX PECYpCcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlaTepecHble MaTEpHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 10 TEMaM;
HarJsIIHbIe TOcoOus K ypokaMm. — Pexxum noctyna: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTeabHbIE pecypchl. — Pesxxum nocryma:
http://www.openclass.ru

6. DIeKTpOHHBIE YUYeOHHUKH TI0 Pu3uke. — Pexxum nocrymna:
http://www.fizika.ru

9 KIIACC

1. BuneoomnsiTel Ha ypokax. — Pexxum poctyma: http:/fizika-class.narod.ru

2. Enunas kosutekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxum
noctyna: http://school- collection.edu.ru

3. UnTepecHble MaTepualbl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TEMaM;
HarJsIHbIe TOCO0OUs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru
4. Iudposrie 0OpazoBaTesbHBIC peCypchl. — Pexxum nocryna:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHUKHU 10 Pu3nke. — Pexxum qocryna:


https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1731554850264023&usg=AOvVaw2sDnU5P8uc0zhGWYezLAtG

http://www.fizika.ru

6.{uctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KIacc.
CeteBoe oOpazoBaTenbHOE cooOecTBO. http://www.openclass.ru/node/109715
7. Enqunas xomtekius U poBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denmepanbHBIA IEHTP WHHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UaTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTAOps» MaTepuasl Mo PU3MKe.
http://archive.lseptember.ru/fiz

11. Aanmanuu ¢pusmdeckux o0beKToB. http://physics.nad.ru/

12. KuBas ¢uzuka: odyuaromnias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



