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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaroOmIMXCSd W OpraHu3aluio HM3y4deHHs (QHU3UKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX y4EOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro mMaTepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJEpKaHUus U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIOIIUM /IJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuer U (huznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MONTY4YEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHMH E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpENIoNaraeT OBJIAJACHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPNPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Komnernn MununcrepctBa npocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEACTABICHUNA O poiu (PU3MKHU IJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.
JocTmwkenne STHX Ieneil mporpamMmmbl 1o (UM3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH U  OOBACHATH (U3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC yMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBITIOJNHSTH  OIIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OILICHUBaHKE WH(OPMAIINY;
® 3HAKOMCTBO cO cdepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.
Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JIeJaeT BBHIOOP MPOBEACHUS J1aOOpaTOpHBIX paboT M
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgea 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILEr0 MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupoay. EcrecTBeHHOHay4dHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmogaemMoro spieHus. OnucaHue
(bU3NUECKUX SBICHHUH C TTOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.



2. @duznueckue MPUOOPHI U MPOIEAYypa MPSMBIX WU3MEPEHHN aHAJOTOBBIM U ITU(POBBIM
npubOpoOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenne HeHbl JeJIeHUs HIKAIbl HK3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MaJbIX TEN.

agrwDdE

N3mepenne temiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTyMKa
TEMIIEpaTypBhl.
6. IlpoBemeHue wuccieqOBaHUS 1O MPOBEPKE THIOTE3bI: JATbHOCTh MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Paszgea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABHKCHHUS YacCTHI[ C TEMIIEPaTypOH.
bpoynoBckoe nBuxenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIISCTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTayIMyeckux) Tela. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBUYKEHUSI.

2. HaGmopenue nuddysun.

3. HaOmionenue siBIeHHM, OOBICHIIONIMXCA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEILECTBA.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ouenka quametpa aToMa METOJOM PsI0B (C UCTONb30BaHueM (hoTorpaduii).

2. OmbITh IO HAOMIOICHUIO TEIIOBOTO PACIINPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe ABMkeHUE. CKOpOCTb.
CpenHsis CKOpoCTh IPH HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JIBIDKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIeCTBA.

Cwia Kak XapakTepucThka B3aumojencTBus Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3Mepenne cuiibl ¢ OMOUIIBIO TUHAMOMETpa. SIBIIeHWE TIATOTeHWs W cuja Tsoxectu. Cuia
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJIEHHBIX I10
ozHO# npsmoii. PaBHozaelcTByronas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOnrogenne MexaHMYeCKOT'0 ABHKEHUS TEJIa.

2. H3mepeHue CKOPOCTH MPSMOIUHEHHOTO IBUKCHHUSI.

3. HabmtoneHue siBIeHUS HHEPIIUU.

4. HaOmoneHune U3MEHEHUs CKOPOCTH MPU B3aUMOAEHCTBUM TE.



5. CpaBHEHHE Macc 10 B3aUMOICHCTBHUIO TEJl.
6. CnoxeHue CHI, HAIPaBJICHHBIX IO OJTHON TPSIMO.
Jlabopamopuvie pabomsl u onvimol.
1. Ompenenenrie CKOpPOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapUKa B HKHUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBKEHUS Opycka WIM IIaphKa M0 HAKIOHHOU
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTb pacTsDKeHus (Aedopmanuu) NpyKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OneITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTMUCHUS JaBicHus. JlaBiieHue ra3a. 3aBUCUMOCTh
JaBJieHUs Ta3a oT o0bEMa, Temrneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IyLTHON
obonouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JelicTBHE )XUJIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi atTMOCHEpPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa TOTPYKEHHOM dYacTH Tela |
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IUIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHUE Tel B 3aBUCHMOCTH OT

COOTHOILIEHUS TIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuwie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOM B *KHUJIKOCTb
YacTH TeJna.

2. OrmpeneneHue BBITAJIKUBAIONMIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B

o N

KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI, JEHCTBYIOLIEW Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIbI, TEHCTBYIONIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMA NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJKOCTH.



5. KonctpyupoBaHue apeomeTpa HIM KOHCTPYHPOBAHHE JIOJKU U OIpeIeleHue eé
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAHHUKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuneTnmueckas M noTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BH/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIIBI TPEHUS NPU PABHOMEPHOM [IBIKEHUH Tejia IO

TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycaoBHI paBHOBECHS pbluara.
3. Uzmepenne KIIJ] HaKIOHHON MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOH IHEPIrUu.
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BemiecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUUECKON Teopuu. CMauuBaHME M KalWUIApHBIE SIBIEHUA. TerioBoe
paciupeHue U cxaTue.

Temneparypa. CBA3p TeMmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya u
coBeplieHue padboThl. Bupl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonunuecTBo TemioThl. YenbHas TEIIOEMKOCTh BellecTBa. TemooOMeH U TEemaoBOe
paBHOBecHE. YpaBHEHHE TEMJoBOro OanaHca. IlnaBieHune m oTBepAEBaHUE KPHUCTAIIMYECKUX
BEIIECTB. YenbHas TeIwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHUIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBa. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

Hab6mronenue nuddysun.

Habmronenue siBJeHU cMaulBaHMs ¥ KAMAJUTSIPHBIX SBICHUM.

HabmrofeHune TenaoBoro pacimpeHust Tei.

M3MmeHeHune naBiieHus ra3a Npu U3MEHEHUN 00bEMa U HarpeBaHUU WIIN OXJIAXKICHUH.

ok~ wnE



6. IlpaBuia usmepeHus: TeMIEPaTyphl.
7. Bunuel Temionepeaayu.
8. OxnaxaeHue Mpu COBEPIICHUH PAOOTHI.
9. HarpeBanue rpu coBepilieHUU PaOOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11. HabGmronenrie KuteHus.
12. HalGnroieHre IOCTOSTHCTBA TeMITepaTyphl IPH IJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATEEH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnbpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaGmroneHne n3MeHEHUs BHYTPEHHEH SHEPrUU Tejla B pe3yjbTaTe TEIUIoNepenadu u

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABJICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

OnekTtpuzanusi Ten. J[Ba poma 3IIEKTpUUECKUX 3apsAloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSHKEHHBIX Tel OT BEIUYUHBI
3apsJI0B U PaCCTOSTHUSI MEXK]Ty TEIaMH).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. [IpuHnun cyneprno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTApHBINM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. IIpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DNEKTPUYECKHI TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOrO TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOe, MarHHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoTuBiIeHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma I y4acTKa LEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3MEKTPUYECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y TTOTPeOUTEIH IIEKTPpUUIECKON YHEeprun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocrosiHHbIE MarHuThl. B3anuMoAeHCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJE.
MarnuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKe. JleiicTBue MarHUTHOTO IMOJIS
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HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOTO Toka. lMcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl MNOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJneKkTpu3anus Ted.
JIBa poja NeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEI.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MonenrpoBaHe CUIOBBIX JIUHUI 3JEKTPUUECKOTO TOJIS.
M cTOYHMKHY ITOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUUeCcKOro HampsyKeHUs! BOJIbTMETPOM.
. Peocrar u mara3uH COpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSHHBIX MArHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH Pa3/I€JICHUs ITOJIIOCOB MarHUTA.
. MonenupoBaHie MarHUTHBIX [10JIEH TOCTOSSHHBIX MArHUTOB.
. OnbIT DpcTena.
. MaruuTHoe 1osie Toka. DIeKTPOMAarHur.
. JlelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
. UccrnienoBanue sBIEHUS 2IEKTPOMArHUTHONW WHAYKIIHUU.
. OneiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHUs] UHIYKIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHUSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TEJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.
M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.
W3mepeHue U peryInpoBaHue HaPSHKEHNUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaNpsHKEHUs Ha PE3UCTOPE.
7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUECKOTO  COMPOTHBIECHUS
IIPOBOAHMKA OT €70 JJIMHBI, TUIOIIAU MONEPEUYHOr0 CEYEHHS U MaTepHaia.
8. IlpoBepka mpaBuia CIOXKCHUS HANPSHKCHWH TIPH IOCIEAOBATEIFHOM COCIHHEHUU
JIBYX PE3UCTOPOB.
9. TIlpoBepka mpaBuiia JUIs CUJIBI TOKA MPH MapalieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Ompenenennie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO Yepe3 JIAMIOUKY, OT HAMpsKEHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHUTHOTO TMIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3/iesieHuN.

16. MccnenoBanue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenne AeWiCTBUS MarHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJl anekTpoaBurareibHONW YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEI0OBAaHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJIECHUS UHAYKIIMOHHOIO TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHEe. HepaBHoMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aerkenrne. CBoooiHoe naaeHue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE 10 OKpykHOcTH. Ilepuon u yacrora obpaiienus. JIuneitHas u
yIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3akon Herotona. Tperuit 3akoH HprotoHa. ITpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJB)KEHHUS, CUja TPEHUs
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOpEHHE CBOOOIHOrO TaJeHUs.
JBuxenune 1uaHer Bokpyr Comnna. IlepBas kocmuueckas ckopocts. Heecomocts u
[epErpys3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. M3meHenne umnyibca. Mmmynbc cunbl. 3aKOH COXpaHEHUs UMITyJbCa.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxaroil npyxxuHsl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHI ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

Pa3HBIX TEJl OTCUETA.
3. H3mepeHue CKOpOCTH M yCKOPEHUS MPSIMOITUHEHHOTO JTBUXKEHUSI.
4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.



ISl

HaOnronenue nBukeHus Tena 1o OKpyKHOCTH.

Habmionenne MexaHn4ecKuX sBJICHHM, TPOUCXOAAIMUX B cucTeMe oTcuéta «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHUH OTHOCUTENIbHO KaOuHeTa (hU3UKH.
3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

. Ilepenaya nmirynbca npyu B3auMOJEHCTBUAU TEIL.

. IIpeoOGpa3zoBanust SHEPrUK IPU B3aUMOJICHCTBUN TEIL.

. CoxpaHeHue uMnysibca IpyU HEYIPYroM B3aUMOIECHCTBHH.

. CoxpaHenue uMmysibca Ipu abCOIOTHO yIIPYroM B3aUMOJICHCTBUY.

. HaGmroienne peakTHBHOTO JTBMYKEHUSI.

. CoxpaHeHne MeXaHN4eCKOI SHEepruy Ipy CBOOOJHOM MAJCHUH.

. CoxpaHeHne MeXaHN4eCKOM SHEpruM U ABUKEHUHU Tella MO JeHCTBUEM NIPYKUHBI.

Jlabopamopuvie pabomol u onvimel.

1.

o

10.

11.

KonctpyupoBanue TpakTa ajisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO JIBHKCHHS
IIapUKa MU TEJIEKKH.

OnpeneneHue cpeaHeld CKOPOCTH CKOJIbKEHHs Opycka WM JBM)KEHHUS ILIapuKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella MPH PABHOYCKOPEHHOM JIBIKCHHH II0 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIDKCHHUHU 0€3
Ha4aJbHOU CKOPOCTH.

[IpoBepka THIIOTE3BI: €CAM MPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psJl HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
POMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO
JTABIICHUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAIEHON TOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYroCcTH HpU THOABbEME Tpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TMOABHKHOT'O OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
amMIuIMTyna. MaTtemaTuueckuid W NPYXUHHBIA MasTHUKW. IIpeBpameHue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHuyeckue BOJHBI.
CBolicTBa MexaHW4YecKUX BOJIH. [IposiosbHbIE 1 MonepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHppa3Byk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue xoneGaHMii TN MO IeHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HaOGmroneHne BEIHYKICHHBIX KOJICOAHHI U pe30HaHCa.



4. PacnpocTpaHeHHE MPOAOILHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIH).
5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHIi pe30HaHC.
Jlabopamopuwvie padbomot u onvimeol.
1. OmpeneneHue 4aCTOTHI U NIepUoAa KoJeOaHUH MaTEMaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IIepro/ia KoJaeOaHHd MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpHOAa KoJeOaHUI TMOIBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOfa KojeOaHWN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoepka HE3aBUCHUMOCTH IepHoAa KOJICOAHWH Trpy3a, MOABEUICHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaleHUs.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkaa 31eKTpoMarHuTHbIX BOJIH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOIWCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeul.
1. U3ydeHwue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBeToBble siBIEHHS.
JlyueBasg monenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaK€HUs CBETA.
ITpenomiienne cBera. 3aKoH IpenoMiieHus cBeTa. [loHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHne OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOAX.
JIunza. Xox myweit B muH3e. Onrtuyeckas cucrema ¢oTroanmnapara, MHUKpPOCKoONa u
Teneckona. ['ma3 kak onTuyeckas cucreMa. bim3opykocTs M 1alibHO30PKOCTb.
Pasnosxxenue 6enoro cBera B ciekTp. OnbiTel HptoToHA. CriojkeHHE CIEKTPATbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHEeITHOE pacIpOoCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtuyeckuii CBETOBO/I.
Xon yueit B coOuparomiei Junse.
XoJ Ty4dei B pacCEUBAlOIIEH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.
. Ilpunnun peiictBus oToanmapara, MUKPOCKOIA U TETIECKOTA.
10. Mopnens riasa.
11. Paznokenue 6emoro cBeTa B CIIEKTP.
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12. Tlomydenue Genoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa’KEHUSI CBETOBOTO JIyda OT YIJia MaCHHS.

2. HzydeHue xapaKkTEpUCTHK M300paKCHUs MpeMETa B IIIOCKOM 3epKaie.

3. MHccrenoBanue 3aBUCUMOCTH yIJia MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs Ha
TPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yeHnne n300paxeHUi C MOMOIIBIO COOMPAIOIIECH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONITUYECKOMN CHJIBI COOMPAFOIICH JINH3BI.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No ok

OnpITHl IO BOCIPHSATHIO I[BETA MPEIMETOB NPU HX HAOMIONEHHH Yepe3 IIBETOBBIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIE SIBJICHUS.

Oneiter Pe3epdopaa u mranerapuas mozenb aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PamunoaktuBHOCTE. Aunbda, Oera- m ramma-mznydeHus. CTpOCHHE aTOMHOTO sipa.
HyknonHnas wmopens atoMHoro szapa. M3oronsl. PaguoaktuBHble mnpeBpaiueHus. Ilepuon
HOJIypaciaaa aTOMHBIX siiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakuuu cuHte3a u aeneHus sjaep. Mcrounuku
sHeprun CousHIa u 3BE311.

SAnepHas sHepretuka. /leficTBus paguoaKTUBHBIX W3JTy4YEeHUN Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOTJIOIICHHUS.

CriekTpbl pa3InyHbIX Ia30B.

CriexTp Bojiopoa.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.

Perucrpanus uzinyuyeHus IpUpoIHBIX MUHEPAJIOB U ITPOAYKTOB.

.]Iaﬁopamopnbte padomol u onvimol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYYECHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE JHEPTHHM YACTHIBI 10 TOPMO3HOMY ITyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAY/Ab IpeAHa3HaueH JUIsl CUCTEeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHUS U OTbITA JIESTEbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke s 00yJarommxcs, BBIOPABIINX 3TOT YU€OHBIH MpeMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OpPMHUPYETCS €CTECTBEHHOHAy4YHas
rPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOJTY4YeHHbIE 3HAHUS,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4aromuecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

ok wn



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (M3HUYECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;
WCIIOJIb30BaTh HAYYHBIE METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHA, B TOM YUCIC IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHECHHS BCEX N3BECTHBIX BUJOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne Qu3NKM Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HANpaBJICHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuJaromerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
1) maTpMoOTN4€eCKOro BOCIIUTAHUS
- MpOSBIIEHWE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (u3mueckoit
HaYKU;
- IICHHOCTHOE OTHOIIIEHUE K TOCTHXKCHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCY>KIEHUH OOIIECTBEHHO 3HAYMMBIX U STUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUN (PH3UKU;
- OCO3HAaHHME BaXXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIBHOCTU YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCHPHSTHE JICTETHMUYECKHUX KadyecTB (U3MUeCKOW HayKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOI'0 MO3HAHUSA:
- OCO3HaHMe IEHHOCTH (pU3MUecKOi HayKH KaK MOIHOTO HMHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JTFOO03HATEIFHOCTH, UHTEPECA K MCCIIEA0BATEIIbCKON IeITeIbHOCTH;
5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIIHOHAJIBLHOIO 0JIATONOJYYHS:
- OCO3HaHHE IIEHHOCTH 0e30MacHOro odpasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TIPaBHJI 0€30IMaCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AEKTPUUYECKUM U
TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa pe(ieKCHU, MPU3HAHKE CBOETO IMpaBa Ha OIMIMOKY M TAKOTO XKe
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBOro BOCIUTAHUSA:
- aKTUBHOE y4YacTH€ B PEIICHUU TPAKTUYECKUX 3a/ad (B paMKaxX CEMbH, 00pa30oBaTeIbHOMN
OpraHu3aIyy, Topoja, Kpasi) TEXHOJIOTHYECKON W COIMATHLHOM HAINPaBIEHHOCTH, TPEOYIOIIHNX B
TOM 4HCIie U GUNYECKUX 3HAHMUIA,
- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;
7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:
- OpHUEHTalMs Ha TpPUMEHEHHWE (U3NYECKHX 3HAHWUW [UJIS pEmIeHHWs 3aJad B  00JacTH
OKpY’Kalollle cpeibl, INIAHUPOBAHUS MOCTYNKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEACTBUHU s
OKpY>Kalolllel cpebl;
- OCO3HaHHE TI100aTHFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U MyTel UX PeIIeHNUS,



8) apanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON cpeabl:

- MOTPEeOHOCTh BO B3aMMOJCHCTBHUH MPH BBIMOJIHEHUN HUCCICIOBAHUN M MPOEKTOB (PH3UUECKOU
HaIMpPaBJIICHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uuncie GOpMyJIUpPOBAaTh UAEH, TOHATHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEMJICHHE aHAJIM3UPOBATh U BBISABISATH B3aUMOCBSA3M IPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOIh30BAaHUEM (PU3UICCKIX 3HAHU;

- OIICHKA CBOMX JCHCTBHIA C yU4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX II00ATBHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT cQopMUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruyeckue AeiicTBus:
® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);
® YCTaHABIIMBATh CYNIECTBEHHBIN MPHU3HAK KJIACCHU()UKALMU, OCHOBAHUS JUI 00O0OIICHUS
Y CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJIOZICHUSX, OTHOCSTIINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIBIATH NMPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (PU3NYECKUX SIBICHUNA H
MPOIIECCOB, JIeNIaTh BBIBOJABI C WCIOJb30BAaHUEM JIEYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJTIOYeHU, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3AX (PU3NYECKUX BEIUYHH;
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pemieHus y4yeOHOM Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHHUs, BBHIOOpP HamOoJee MOIXOJAIIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).
ba3oBble nccienoBarebckme 1eiCTBUSA:
®  JCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI NHCTPYMEHT O3HAHUS;
® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
® OIEHUBaTh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(GOPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIETOBAHMSI MJTU SKCIIEPUMEHTA;
® CaMOCTOATENHbHO (OopMyTUpoBaTh OOOOIIEHHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® MPOTHO3UPOBATH BO3MOKHOE JaNbHENIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh TIPEATOI0KEHUS 00 NX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:



NPUMEHSTh pa3jMYHbIE METOJbI, MHCTPYMEHTBI W 3allpOChl MPH IOHWCKE W OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIHUIO PA3TUUYHBIX
BUIOB ¥ (POPM IIPEIICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMy TNpeAcTaBiIeHUs HH(poOpMauu u
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelCcTBUA:

B XoJe OOCyXIeHHS y4eOHOrO Marepuana, pe3ylbTaToB JabopaToOpHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O00CYKJaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIep)KaHue 01aroKenaTeIbHOCTH OOIeHNS;
COIIOCTABJISITb CBOU CYXKACHUA C CYXIACHUAMU APYIruxX YYaCTHHUKOB JuUaliora,
OOHApY)KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPpAXKATb CBOIO TOUYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

NyOJMYHO  TPENCTABIATH  PE3YJNbTAaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCIIepHMEHTa, HCCIIEIOBAaHUS, IPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaHﬂHOfI n HHHHBHHyaﬂBHOﬁ pa6OTI)I
IPY PEIICHUU KOHKPETHOH (hru3nveckoil mpooiemsl;

IIpUHHUMAThL 1IN COBMECTHOH ACATCIIbHOCTHU, OPraHMU30BbLIBATH HeﬁCTBHﬂ no eé
JOCTHKECHUIO: PACIPENeNIsATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTIO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KayecTBO CBOEro BKJI3Ja B OOMMA MHPOXYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYaAIUSIX, TPEOYIOIIMX Ui peIeHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
INPUHITHE PELIEHUs B IPyIIe, IPUHATHE PELIEHUI Ipynoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afauyd WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PEILIEHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH TPUYMHBI JIOCTUXKEHUS (HEJOCTHXKEHUS) pe3yJabTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BHIMOIHEHUS (PU3HMUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;



CTaBUTH ce0sl HA MECTO APYroro yejoBeKa B XOJI€ CIOpa WIH AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEPK/ICHHUSIX Ha HAy4YHbIE TEMBI M TAKOE K€ ITPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy oOyuenuss B 7 KJjacce mpeiMeTHBIE pe3ybTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh IMOHATHS: (U3MUECKHE M XUMHYECKHE SsBJIEHHs, HaOIIOCHHUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ynpyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (1uddy3us, TeII0BOE IBUKEHUE YacTUL] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBID)KEHUE, MHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPIBIX TN C 3aKPEeIUIEHHOM OChbIO BpalleHMs, Iepejada JaBieHUs TBEPIBIMU
TEJIaMH, KUAKOCTSIMH M ra3aMH, aTMOC(EpHOE JaBJIeHUE, IJIaBaHNE TeJl, IPEBPALICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOLEM MHpE, B
TOM 4yMcie (u3MyecKue sBICHHMS B IPUPOJE: MPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTrOo JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOJUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHUe SBJICHUS, UCTIOIb3Ys (PU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTh, CHMJIa YHOPYTOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHHs, AaBICHHE
(TBEpmOTO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CWJIA, MEXaHWYecKas padora,
MOIITHOCTh, ITUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHUIMEHT TMOJe3HOTO JECWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT UCIIOIb3YEMBbIX BETMUMH, MX 0003HAYCHUS U €UHUIIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyIbI, CBA3BIBAIONIME JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M MPOLECCHl, HCHOIb3Ys
IpaBuiIa CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30JI0TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpPaHEHHMs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aITHCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHTyalllui MpPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—



2 W3YYCHHBIX CBOMCTBA (UBMYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 JeHCTBHA, HWCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 33Jauu
3allUCBIBATh KPATKOE YCIIOBHUE, MOJACTABIATh (PU3NYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIE AJISI pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3NYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METOJOB, B OIIMCAaHUM HCCIECNOBAHMS BBIICIATh IPOBEPSIEMOE IIPEANIOIOKECHHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OIBITA, JIe1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0KEHUSA, COOUPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJOTOBBIX W HU(POBBIX MPUOOPOB, 3AHCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
Telna OT BPEMEHM JIBUYKEHUS TeEJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYXKUHBI, BHITAIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTH JKHIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Tesa, OT IJIyOWHBI, HA KOTOPYIO HOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MpeIoKEHHOMY IUIaHy, (PUKCHUpOBaTh Pe3yibTaThl MOTYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHMS CKOJBXEHMs, MaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys NPEeJIOKEHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3bIlBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIIMECs COCYyIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUIM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCMOIb3ys 3HaHHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOAUTH TPHUMEPHl (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEpPax) MPAKTUIECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MacCHOCTH TMpH OOpaIleHuH ¢ OpudOpaMH U TEXHHYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKarollleu cpee;

OCYILECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUH U MyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHU HAYyYHO-TIOMYJSPHYIO JIUTEPaTypy
($U3MUeCKOro CcoAep)KaHMs, CIOpPaBOYHBIE MaTepHajbl, pecypchl ceTtd VIHTepHeT,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC U YCTHbIE COOOIIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX UCCIIEI0OBAaHUM, IPU 3TOM
IrpaMOTHO HWCHOJB30BAaTh HM3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’K/JATh BBICTYIIJICHUE IPE3CHTALUEH;

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEAOBAaHUM pacrpenenirtbh 0053aHHOCTH B
rpymnie B COOTBETCTBUM C OCTaBIEHHBIMU 331a4aMH, CJIEAUTD 32 BBINOJIHEHUEM IUIaHa
NecTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBast MHEHHE OKPY>KAIOIIHX.

K koniy oOyuenus B 8 kJiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUITMUECKUE U aMOpQHBIE Tena,
HACBHILECHHBIM U HEHACBILLIEHHBIN Map, BIAXXHOCTb BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
MoJie, MPOBOJHUKMA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MArHUTHOE
T0JIE;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEHHE W CKaThe, TeIulonepenaya, TErIOBOE
paBHOBECHE, CMa4yMBaHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3ALIUS (oTBepaeBaHue), KUIICHHUE, Temionepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHAYKIUSA) 10 OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KanWJUISIPHBIE SIBJICHUST B MPUPOAE, KPUCTaUIbl B Tmpupoxae, uzinydenue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJSI JJIsi KU3HHU Ha
3emute, MOJSPHOE CUSHUE, MPU ITOM MEPEBOUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN ) (PU3NUECKUX SBIICHUM;



ONKCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIUIOTHI, YyHAeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJeibHAs TEIUIOTAa IUIABJICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CTOPAaHHS TOILINBA, KOA(P(GUIIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPHUUECKUN
3apsif, cuja TOKa, OJIJIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIECHUE IMPOBOJIHUKA,
yZ€JIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTD JIEKTPUUECKOTO TOKA), MPU
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHY!0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHIUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uenu, 3akoH Jxoyns—JIeHma, 3akOH COXpaHEHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €r0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKHUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemate pacu€THble 3amaud B 2-3 JACHCTBHS, WCIONB3YS 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEIWYMHBL: HAa OCHOBE aHallM3a YCJIOBHUS 3a7auud
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE /IS €€ PelIeHUs, POBOAUTH PACUEThHI U
CpPaBHHBATh MMOJTYYCHHOE 3HAYCHHE (DU3MUECKOI BEIMYMHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIN (PUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHCAaHHE  HUCCJIENOBAHMS,  BBLAENATH  IPOBEPAEMOE
MPEANOIOKEHUE, OIEHUBATh MPABUIBHOCTh MOPSAJKA TPOBEICHUS] HCCIIEIOBAHUS,
JienaTh BBIBOJIBL;

MPOBOAMTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKIX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
u3Nyyaronie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCHAapeHHsl BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHWsSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATH MPSMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIHHONW BIQXKHOCTU BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GuU3MYECKUX BENWYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COTIOTHON MOTPEIIHOCTH;



MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
UCIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSIKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO M MapaJUIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON UHCTPYKLUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYHUHBI;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

XapakTepru30BaTh MPHUHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNHMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYUK 3JIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
[IOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI MO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOIl, PEOCcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX LIeNel ¢ IMOCIeNOBaTEeIbHBIM U MapauIeiIbHbIM COCTUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;
IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU s oOecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYIIECTBIIATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHMW M IYTEM CpPaBHEHUS [OINOJHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHM HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3MUECKOro cojep)KaHus, CIOpaBOYHBbIE MaTepHuaibl, pecypchl cetu IHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHMEHHBbIE M KpAaTKHE YCTHbIE COOOIIEHUs, 00o00mas
MH(GOPMALIMIO U3 HECKOJbKUX HCTOYHHKOB (PU3NYECKOTO COAEpk aHHsS, B TOM UHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

IpU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIO0BaHUN (UBNYECKUX MPOIIECCOB
pacrpenenaTe 00s3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,



CJIICAUTH 3a BBIIIOJIHCHUEM IIJIaHa HeﬁCTBHfI H KOPpPEKTUPOBATh €ro, aacKBATHO
OLICHUBATh COOCTBEHHBIH BKJ1a B ACATCIBHOCTD T'pYIIIIHI, BBICTpanBaTh
KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(bJII/IKTBI.

K koniy oOyuenusi B 9 kiiacce mnpeaMeTHble pe3ysbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, TacTHIecKasi),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHUYeCKue KoJiebaHWsi W  BOJHBL, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TOrIomieHus, anbda, Oera- um ramma-
U3ITy4eHUSs], U30TOIbL, SiAepHAs DHEPIeTHKA,

pa3iuyaTth SBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBM)KEHHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolIue W BBIHYXKICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JBMXKEHHE, OTPOKECHHE 3BYKa, MNPSIMOJIUHEMHOE PaCIpOCTPaHECHHE,
OTpakeHHE U MPEIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKeHUE CBETA, Pa3NIoKEeHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOTO CIEKTPAa W3Ty4EHUS )
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKHX SBICHUHN B OKpY’KaroieM Mupe (B
TOM uHcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPUIUBHI U OTIUBBI, JBI)KEHUE TUIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JIBU’KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO M3JIYYE€HUN, €CTeCTBEHHBIM PaJuOaKTHUBHBIM
doH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PAJIMOAKTUBHBIX U3JIYYCHHN HAa OpPraHWU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3NUYECKUE SBICHUS, UCIIONb3Ysl (PU3NUECKUE
BEJIMUMHBI (CpPEeIHsIsE U MTHOBEHHAs CKOPOCTh Tella NMPHU HEPAaBHOMEPHOM ABM)KEHUU,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJEeHMsI, BEC Teja, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETHYECKas
DHEprus, TOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHHIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHMHY C JAPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEN (DH3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIO3ULUU CHI,
IPUHLIMII OTHOCUTENBbHOCTH ["anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAXEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOrO0 HU
MaccoBOro 4YHcel IpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SBICHHH, (UINUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pewath pacu€THble 3aa4u (OUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOLIME (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/aud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IJISI PELICHUS,
IPOBOAMTH pAacy€Tbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METO/I0B,  MCIIONb3ysl  ONMCAaHUE  HCCIEAOBAaHUS,  BBIIEIATH  IPOBEpAEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh NOPSAKAa IPOBEICHUS HCCIEI0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HbroTOHa, 3aKOHa COXpaHEHMs SHEPruu, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3JIOKEHHE OeJIoro cBeTa B CIEKTpP, M3YYEHHE CBONCTB H300pa)K€HUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONMMCHIBATE X0 ONbITAa U
€ro pe3yibTaThbl, POPMYIUPOBATH BBHIBOJIBI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMON BeNIUYUHBl ((POKYCHOE pacCTOSIHHE COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIWYMH C MCIOJIb30BaHHEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTh IIYTH OT BpPEMEHH IIpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria HaJeHus): IJIaHUPOBaTh UCCIEIOBaHUE, CAMOCTOSTEIbHO
coOuparb yCTaHOBKY, (UKCHpOBAaThb pE3yibTaThl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
HCCIIEIOBAHMSI;

MPOBOJANTH KOCBEHHbIE HU3MEpPEHHs (U3NYECKUX BEIMYMH (CpelHsis CKOpOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYeCcKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja CoOOHMparolied JMH3bI, paJuOAKTUBHBIM  (HOH):



IUTAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY W BBIIIOJIHSTH
U3MEpEHUS, Cenysl NMPEAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIMYMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJNbTaThl C YY4ETOM 3aJaHHOW IOTPEIIHOCTH
HU3MEPEHHIT;

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® pa3InMYaTh OCHOBHBIC TNMPHU3HAKK H3YUYEHHBIX (U3UUYECKUX MOJENei: MaTepualibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHAask MOJEIb aTOMAa, HYKJIOHHAsI MOZEJIb aTOMHOT'O 511pa;

® XapakTepu3OBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
paccTosIHUS M YCKOPEHHS, PaKeTa, 9X0JIO0T, OUYKH, IIEPUCKOII, (poToanmapar, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® CIIOJIb30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
WU3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl OCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie u codbuparomieit TuH3e;

® T[PUBOAUTH TpHUMEpPHl (HAXOAUTh HWH(MOPMALKIO O TMPUMEPax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW JKHM3HHM i OOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

® OCYIIECTBIATh MNOHWCK uH(popmanuu ¢uznyeckoro coxaepkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS TOUCKOBBIN 3allpoc, HAXOIUTh IYTH OIPEACICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® 1CIIOJIb30BATh NP BBHINOJIHEHUN YYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYpPy
(GU3MUECKOro cojep)kaHus, CIOpaBOYHBbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMAMM KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e C03/1aBaThb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE MH(pOpPMALUU
U3 HECKOJbKUX MCTOYHHKOB (PU3UUYECKOT0 COAEp)KaHUs, MyOJIMYHO NPEeACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHHKOB.

BOCIIMTATEJIBHASA JAEATEJBHOCTDb VYUYMTEJA HA YPOKAX IIO
IMPEJIMETY «®U3UKA» IPEAIIOJIATAET CJEAYIOLIEE:

* YCTAaHOBJICHHE JIOBEPHUTEIHHBIX OTHOIICHWA MEXIy YyYUTEIeM U ero
YUYEHUKAMH,  CIOCOOCTBYIOLIMX  MO3UTUBHOMY  BOCHPHUSTHIO  YYalllUMHUCA
TpeOOoBaHUI M MPOCHO yuuTessl, MPUBICYCHUIO UX BHUMaHHUS K 00CyXIaeMoil Ha
ypoke uHbopMaIuu, akTUBU3aLUU UX TO3HABATEJIbHOMN J1€ATEIbHOCTH;



* noOyXJIE€HHE YUYEHUKOB COONIONATh Ha YpPOKE OOIICTIPUHITHIE HOPMBI
MOBEJCHUS, MpaBuUiia OOMICHHS CO CTApIIMMHU (YUYHUTENISIMH) M CBEPCTHHUKAMU
(ydeHUKaMH), TPUHIMNOB  y4eOHOM  JUCHUIUIMHBI M CaMOOpPraHU3aluH,
NpPUBJICUYCHUE BHUMAHUS K HOpPMaM I[IOBEJEHUS M MOPAJIbHBIM IEHHOCTSIM
KyJbTYPBI CTPAH U3Y4aeMOT0 SI3bIKa;

* IPHUBJICYCHUE BHUMAHUS YYEHUKOB K LICHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypOKax SIBIICHHM, opraHu3aius X padoThl C MOJy4aeMOM Ha YPOKE COLHUAIBHO
3HaYUMoOW HHGopMaluell — HMHULMUPOBAHHE €€ OOCYKIEHUsS, BBICKAa3bIBAHUS
y4YallMMHUCS CBOETO MHEHUS TI0 €€ MOBO/Y, BEIPA0OTKM CBOETr0 K HEM OTHOIIICHUS;

* HCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp>KaHUS Y4eOHOTro
IpeMeTa uepe3 IEMOHCTPALINIO JETSM MPUMEPOB OTBETCTBEHHOT0, TPAXIAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACHHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUA, 3aJad I pEeuleHus, MpOoOJIEeMHBIX
CUTyallMil 711 0OCYX JEHUSl B KJIACCE, BOCIUTAHUE TOJIEPAHTHOTO OTHOILUEHUS K
JIPYroi KyJIbType U €€ 0COOEHHOCTSIM;

* IPUMEHEHNE HA YPOKE UHTEPAKTUBHBIX (POpM pabOTHI yUaIlIuXCs:

- HUHTEJUICKTYaJbHBIX WUIpP, CTUMYJIHUPYIOUIUX [MO3HABATEIbHYIO MOTHBAIIMIO
YYCHHMKOB; JMJAKTUYECKOTO Tearpa, TIJ€ IOJyYECHHbIE Ha YPOKE 3HaHUsA
OOBITPBIBAIOTCA B T€ATPAIbHBIX TOCTAHOBKAX;

- JIUCKYCCH, KOTOpBIE NAIOT YYalIUMCS BO3MOKHOCTb MPHOOPECTH OIBIT
BEJICHUS KOHCTPYKTUBHOIO JIMAJIOra;

- TpynmoBOil pabOThl WM pabOTHl B Mapax, KOTOPHIE y4aT OOydaroLuxcs
KOMaHTHOUM paboTe U B3aUMOJACHCTBUIO C IPYTUMU JIETHMHU;

* BKJIFOYEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE NOMOTAIOT MOAAEPKATh
MOTHBAIIMIO JeTel K TOJYyYEeHHUIO 3HAHUMW, HaJAXUBAHUIO TMO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJAcCe, IOMOrarmT  YCTaHOBJICHUIO
n00poxkeTaTeIpHON aTMOc(epbl BO BpeMs YPOKa;

* UVHUUMUPOBAHUE U TMOJJEPKKA MCCIEIOBATEIbCKON JEATEIbHOCTH
oOydaronMxcsi B paMKax pealu3aldd HWMH HHAMBUAYAJIbHBIX M TPYHIOBBIX
UCCJIEIOBATENbCKUX MPOEKTOB, YTO JAACT HIKOJIBHUKAM BO3MOXHOCTb MPHOOpPECTH
HaBbIK  CAMOCTOSITEJIBHOTO  PELIEHUS TEOPETUYECKOM MpoOJIeMbl, HaBbIK
TeHEpUpPOBaHUusI U O(OpPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBaXXUTEIBHOTO
OTHOILIEHUS K YYXKUM HAeIM, O(OPMIICHHBIM B pabOTax APYTUX HCCIeI0BaTENEH,
HABBIK IMyOJIMYHOTO BBICTYIUICHUS TMepej] ayJuTOpUel, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOEH TOYKH 3PEHHUS.

Ocy1iecTBisieTcs yepes:
Ha pezuonanvnom, MyHUUURAILHOM U 6CEPOCCUIICKOM YPOBHE:



y4yacThe B MPEAMETHBIX OJIMMIHAAAX (OYHBIX M 3a0YHBIX), MPEAMETHBIX
KOHKYpCaX, HAy4HO-TIPAaKTUYECKUX KOH(EepEeHIIUAX, CODEBHOBAHUSIX.

Ha ypoene kopnyca:

CHELMATIBHO pa3pabOTaHHbIE 3aHATHS — COOBITUIHBIE YPOKHU, [TOCBSIIICHHbIE
UCTOPUYECKHM JlaTaM M COOBITHSIM, OHJAWH-’KCKYPCUU  KOTOpBIE,
pacmupsioT 00pa30BaTEIbHOE NPOCTPAHCTBO MPEIMETA, BOCHUTHIBAIOT
YB@KEHHE K MCTOPUYECKUM JIMYHOCTSAM, JIIOJAM HAayKH, JIIOOOBb K
IIPEKPacHOMY, K IIPUPOJIE, K POJHOMY Kparo;

3HAKOMCTBO C Pa3JIMYHbIMU JOCTHKEHHUSIMU HAYKU U TEXHUKH, OOCYKIEHUE
DKOJIOTUYECKUX MpOOJEM, HMCCIECIOBAHUS M BHECEHHE MPEUIOKEHUN 110
MHPOYCTPOKCTBY;

npoBeleHne  y4eOHbIX  (OMMMOUAABI, 3aHUMATENbHbIE YPOKH U
ISITUMHUHYTKH, YPOK - JIEJIOBasi Urpa, ypoK — IIyTEIIECTBUE, YPOK MacTep-
KJIacC, YpOK-UCCIEAOBaHWE U Jp.) H  yuyeOHO-pa3BlICKaTEeIbHBIX,
CIIOPTUBHBIX MeEpONpusiTUi (KOHKypc-urpa «lIpeameTHsiii KpoccBOpa»,
Typaup «CBOsI Urpa», BUKTOPUHBI, JINTEpATypHas KOMIIO3MIIMS, KOHKYpC
ra3eT U PUCYHKOB, SKCKYpCHS H JIp.);

UCITIOJIb30BAHUE BU3YaAJIbHBIX 00pa3oB (IPEIMETHO-3CTETHUECKON CpeJlbl,
HaIvIsAHas aruTauys IMIKOJIBHBIX CTEHIIOB, NMPEAMETHOW HaIPaBICHHOCTH,
COBMECTHO MPOU3BOAUMBIE BUICOPOIUKHU IO TEMAM ypOKa);

ydacTue IMeAarorop-nmpeaMeTHUKoB B Coere MmpoduiakTUke Mo BONpocam
HEYCIEBAIOUINX O0Yy4aroIUXCs C LEJIbI0 COBMECTHOIO COCTABJICHUS ILJIaHA
JUKBUIALMH aKaJEMUYECKON 3aI0JKEHHOCTH 0 MPEAMETaM;

y4acTHe MeJaroroB-MpeIMETHUKOB B POJIUTEIHCKUX COOPAHUSX YICOHBIX

OTAEJICHUU



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
99 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;l/(:;.egzi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa O

https://m.edso0.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

bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 2 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE 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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTIO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE 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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne

Tema ypoka

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Jomammnsisi padora

n/n Bcero o0pa3oBaTejbHbIe pecypchl

dusnka — HayKa 0 IpHpojc. SIBICHHUS https://lesson.edu.ru/lesson/b05dbf51-

1 1 §1, 2 MOBTOPUTH
npupobl. Pusndeckue ABICHUS f780-4058-b7b7-c3aa9646fc4e
o — e. SBne

2 MSHEKR 7 Haykd O HPHPOAS. ZBICHI 1 https://lesson.edu.ru/03/77?class=77 §3, 3amanue 1 cTp.5
npupoabl. PuznyecKue IBICHUS
Mexanndeckue, TeIIOBEIE,

3 IIEKTPUICCKUE, MATHUTHBIE, 1 https://lesson.edu.ru/03/77?class=77 §3-4, MOBTOPUTH
CBETOBBIE, 3BYKOBBIC SIBJICHUS
Kak ¢u3uka u apyrue ecrecTBeHHbIE

4 Eizzlc/l’rzzz?{i};z HI:{I/;II)I;I) Z1[\/[};T0 1 bubnuoreia LOK §1-4, noBTOPUTH

i A https://m.edsoo.ru/ff09f72a ’ P

no3HaHus. Onucanue PU3nYecKux
SIBJICHUM C IIOMOLIBIO MOJEIIEH
Kak ¢u3uka u apyrue ecrecTBeHHbIE

5) Eiﬁfﬁiﬁiﬂ HI:EI)I‘: )IIVI};TO 1 bubnuorexa LIOK §1-4, moBTOPUTH

i A https://m.edsoo.ru/ff09f72a ’ P

no3HaHus. Onucanue GU3nYecKux
SBJICHUM C IIOMOLIBIO MOJEIIEH
Ypok-uccnenosanue "[Iposepka

6 PHHOTESHL: JAILHOCTD [IONETa MapHia, 1 https://lesson.edu.ru/03/77?class=77 §4-5, ymp. 1
MYIIIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbIrie, yeM OOoJIbIIe BHICOTA IMycKa"

7 Crpoenue BemiectBa. ONbITHI, 1 bubnmnoreka [JOK §6-8 MOBTOPUTD,

JAOKa3bIBAOIHUE NUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

ymp.2



https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff09fe0a

BC€IICCTBA

8 JIBroKeHHE Yyac eIiecTBa bubnmorexa LIOK §9-10, moBTO
BH)KCHHUE YaCTHUIL B TB -10, moBTOPUTH
H Bet https://m.edsoo.ru/ff0a013e ’ P
11-12
9 ArperaTHble COCTOSHHUS BELICCTBA https://lesson.edu.ru/03/77?class=77 }§pr 3 TOBTOPHTD,
B3aumocBs3b MeX 1y CBOWCTBaMU
BCIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX bu6nmoreka [IOK
10 §9-10 moBTOPUTH
ATOMHOMOJICKY/ISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCOOCHHOCTH arperaTHbIX COCTOSTHUH
BO/JIBI
Ypoxk-uccnenoanue «OIbITHI 110
11 HAOJIFOIEHUIO TEIJIOBOTO PACIIUPEHUS https://lesson.edu.ru/03/77?class=77 §10-12 moBTOPUTH
ra3oB»
M .
12 Paexa;HH:ec(I):)e Him:eH:ee oe bubnnorexka HOK §14-15 noBropurts,
BHOMEPHOE M HEPaBHOMEPH
p p p https://m.edsoo.ru/ff0a05c6 ymp 6
JBH)KEHUE
bub OK
13 Cxopoctb. Enunuiiel ckopoctu htPtIpSJ,I:I;I/(r)T:.e;aS(]i).ru 1£02079c §16 noBTOpUTSH, yIIp.7
14 Pacuer nytu u BpeMeHU IBUKEHUS bubmmorexa LIOK 317-18 mostopurs,
t P A https://m.edsoo.ru/ff0a0ae4 ymp.8,9
u .3 .
15 B;Iaep H:ﬂeijOHem;epH:H . bubmuorexa [JOK §19-22 noBTOPUTS,
UMOJICHCTBHE TEJI KaK MPUINH
A p https://m.edsoo.ru/ff0a0c10 ymp.11
U3MEHCHHS CKOPOCTH JIBUXKCHHUS TEIl
§23-24,
ILtorHOCTH BemiecTBa. Pacuer maccel u but6mmoreka [IOK
16 IMOITOTOBUTHCS K
o0bema Tela 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee .
nmabopaTopHoi paboTe
17 JlaGopatopHas pabota «OnpezneneHue https://lesson.edu.ru/03/77?class=77 ymp.12



https://m.edsoo.ru/ff0a013e
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a0378
https://lesson.edu.ru/03/77?class=77
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
https://lesson.edu.ru/03/77?class=77

IJIOTHOCTH TBEPAOTO TEIIA»

Pentenue 3amau mo treme "IlimoTHOCTH

bu6nmoreka [IOK

§18-22, moBTOPUTH,

18
BerecTBa https://m.edsoo.ru/ff0al123c ymp.13
Cua KaK XxapakTepuCTHKa §25, ynip.14,

19 B3auMmoeiicteus ten. Cruiia https://lesson.edu.ru/03/77?class=77 MMOITOTOBUTHCS K
ynpyroctu. 3akoH ['yka nabopaTopHol pabore
JlaboparopHas pabota «3ydenue

20 SABHCHMOCTH PacTibIeHHA https://lesson.edu.ru/03/77?class=77 §25 MOBTOPHTH
(medopmarivn) NpyKUHBI OT
MPUIIOKEHHOM CHUITBD»

21 SBnenue taroreHust. Cuia TSHKECTH https://lesson.edu.ru/03/77?class=77 §25-26, IOBTOPUTH

" CBs3b “Menmy I(;I/moﬁ T}I)IICDCCTI/I u Bumorexa LIOK 2526
Mmaccoii Tena. Bec Tena. Pemenue -26, IOBTOPUTH

| | https://m.edsoo.ru/ff0al778 ’ P
3a1a4 1o teme "Cuiia TsKecTu
Cuiia TAKeCTH Ha JpYIruX IJIaHeTax. bu6nmoreka [IOK

23 27-28
dusnyeckre XapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0al502 3 > HOBTOpHI®

bub6 OK

24 H3mepenne cun. JuHamomerp htI/tIDSJ,I:I;I/?nT.e;aS(])_}).ru /ff0al8ee §29, MOBTOPUTH

bubmuoreka [JOK §30 noBTOpUTSH, yIIp

25 B .H

ee TeA. HEBECOMOCTE https://m.edsoo.ru/ff0al778 15,17
e gnomzﬂgenﬂzifdx I:II/IJ'I, HaIPaBIEHHBIX BuGmorexa LIOK Slym19
O OAHO . PAMOH. https://m.edsoo.ru/ff0ala70 yup-
PaBHOpelcTBYIOIAS CHIT
P
27 | ctiere faﬂaq 1O TEME Y https://lesson.edu.ru/03/77?class=77 ynp.16,18
PaBHOEliCTBYIOIIAS CHIT
Tpenune cKobxke €HHE TI0KO bubmmnoreka IJOK 332-34,
HUE CKOJIbKEHUS ¥ TPCHHE ITOKOSI. HOJINOTEK
28 P . P . IMOITOTOBUTHLCS K

Tpenue B IpUpoe U TEXHUKE

https://m.edsoo.ru/ff0alb9c

nmabopaTopHoi paboTe



https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
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://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a1b9c

JlabGopaTtopnast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPCHUS

bu6nmoreka [IOK
29 30-34
CKOJIbXKEHUS OT CHJIBI JABJICHHUS 1 https://m.edsoo.ru/ff0alecs §
XapakTepa CONMpPUKaCAIOITUXCS
MTOBEPXHOCTEM»
P
30 emeHHi Jafat Ha ?HpeﬂeHeHHe https://lesson.edu.ru/03/77?class=77 3a]a4d B TETPAIH
PaBHOACHCTBYIOIICH CHIIBI
Pemenue 3agau mo remam: «Bec Tenay, BuGmiorexa LIOK HOIOTOBHTHCS
31 «I'padrueckoe n300pakeHUE CUIT, .
. https://m.edsoo.ru/ff0alde0 KOHTPOJILHOM padoTe
«Cwitbly, «PaBHOJICHCTBYIOIAST CHID)
KoHTposbHas paboTa 1mo Temam:
«MexaHndeckoe JBIKEeHHE», «Macca, §20-34
32 IIJIOTHOCTEY, «Bec Temay, https://lesson.edu.ru/03/77?class=77
OBTOPUTH(POpMyITBI)
«I'padrueckoe n300pakeHUE CUITY,
«Cuib»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmmorexa [JOK §35-36, ynp.20
YBEIUYCHUS IaBJICHUS https://m.edsoo.ru/ff0a20a6
.3
| e e o st biGotexa LIOK 536
A ’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
H N
R biuGorera LIOK 37, yp 21
> KA ' https://m.edsoo.ru/ff0a25b0 > YIP
[Tackans
36 JlaBieHue B )XUAKOCTH U rase, but6mmoreka [IOK §38
BBI3BAHHOE IEMCTBUEM CHUIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapneHue B bubmorexa [JOK §39
SKHJKOCTH U rase. 3axkoH [lackaisy https://m.edsoo.ru/ff0a2826
38 CooOrmaromnuecs COCyIbI bubmoreka [JOK §38,39 moBTOPHUTH



https://m.edsoo.ru/ff0a1cc8
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a1de0
https://lesson.edu.ru/03/77?class=77
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

https://m.edsoo.ru/ff0a2970

bu6nmoreka [IOK

39 r i 45
VAAPABIIIHCCITH Hpece https://m.edsoo.ru/ff0a3136 3
M B! i
40 AHOMETP Hu OPHIHEROH https://lesson.edu.ru/03/77?class=77 ymp.22
YKUJKOCTHBIN Hacoc
Atmocdepa 3emnn. [lpuannel
| e Samucimors smiochepnoro. bunorera LIOK 2
' P https://m.edsoo.ru/ff0a2b5a P
JABJICHUSI OT BBICOTHI HaJl yPOBHEM
Mopst
bubnnoreka IIOK
42 B LA 41
€C BO3AyXa. ATMOCHEPHOC AaBICHHE https://m.edsoo.ru/ff0a2b5a 3
N3mepenne arMocepHOro JaBieHUs. bubnmnoreka HOK
43 42
OmnpiT Toppuueniu https://m.edsoo.ru/ff0a2da8 342 nosTOpHUTS
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubnnoreka HOK §41-42 MOBTOPUTS
OT BBICOTHI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepoua. Armocdepnoe bubmuotexa [JOK §43
JIABJICHUE Ha Pa3JInYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
P
46 CHICHHE 3a/at 1O TeNe , https://lesson.edu.ru/03/77?class=77 ymp.26
"AtmocepHoe naBieHue"
47 fgfﬂilzzljiﬂjzsziifa Ha bu6nuoreka [IOK HOJTOTOBUTHCA K
by ' https://m.edsoo.ru/ff0a3276 J1abopaTopHOii padore
ApxumenoBa cuiia
Jlab 0 O 47
. a ;)J}I)aTozII:)aﬂ epVaCOTa « ;P:ﬂenem/leeu BuGnmorexa LIOK §0 (r)[o:TopM:L,
BBITAJIKHB 1 CWIIBI, ICHCTB )%} MTOJITOTOBUTHCS K
m e yromt https://m.edsoo.ru/ff0a33fc A .
HAa TeJO0, MOTPYKEHHOE B KHUIKOCTH) nabopatopHoit pabote
49 JlaGopaTopHas paboTa 1o Teme bubnuotexa [JOK §44.46, yp 27,

((HCCHG,ZIOB&HI/IG 3aBUCHUMOCTH BECa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://lesson.edu.ru/03/77?class=77
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://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TeJa B BOJE OT 00BEMaA MOTPYKEHHOU B
KUAKOCTb YaCTH TeIa»

50 Drapaie Te Bbu6nuoreka [IOK §48, MOArOTOBUTHLCS K

JaBaHUE TET

https://m.edsoo.ru/ff0a3a96 nabopaTopHoii pabote
JlaGopaTtopHnas pabota
"K

51 OHCIPYHPORAHHE BpEOMETPA Hill https://lesson.edu.ru/03/77?class=77 §49 MoBTOPHUTH
KOHCTPYHPOBAHUE JIOJKH U
onpejieneHue e€ rpy30no bEMHOCTH"

Pemenue 3anay no temam: «llnaBanue MOBTOPHUTH BCE

50 cynoB. Bo3nyxoriaBanue», bubnuoreka [JOK bopmyIbl 3a
«JlaBiteHue TBEPABIX TEJ, KUIAKOCTEH U https://m.edsoo.ru/ff0a3654 PO IeHHBII
ra3oB» MaTepuan

bubmuorexa [JOK

53 M 0 50 32

CRATTCckat pabota https://m.edsoo.ru/ff0a3f82 3 50.ymp
bubnnoreka IIOK

54 M .E 51, 33

OUHOCTD. BAMHHLAL MOMHOCTH https://m.edsoo.ru/ff0a3f82 351, ynp
Vpok uccnenosanue "Pacuer

55 MOIIIHOCTH, Pa3BUBAEMOil ITpH https://lesson.edu.ru/03/77?class=77 §50-51
MoabEME 110 JecTHHUIE"

56 [TpocTeie MexaHU3MBIL. Phruar. https://lesson.edu.ru/03/772class=77 l'IOI[l“OTOBI/ITIiC}I
PaBHOBecue cuil Ha peluare KOHTpPOJIbHOM paboTe
KoHnTpospHas padboTa o Teme MTOBTOPHUTH BCE

57 «Hasretine TBepHBiX TelL, KIIKOCTEH 1 https://lesson.edu.ru/03/77?class=77 Q)opf/lynm 3av
ra3oB» / Beepoccuiickast mpoBepodHast MPONICHHBIN
pabora MaTepuan
P 7 . Pab 54-55,

€3epBHBIN ypoK. Pa O}“a C TEKCTaMH BuGmiorexa [IOK §
58 o TeMe «J/laBieHne TBEPABIX Te, MTOITOTOBUTHCS

JKUJKOCTEN U Ta30oB» / Beepoccuiickas

https://m.edsoo.ru/ff0a4ffe

nmabopaTopHoi paboTe



https://m.edsoo.ru/ff0a3a96
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a4ffe

IIpoBepoYHas pabora

Pbruaru B TexHuKe, ObITY U IPUPO/IE.

bu6nuoreka [IOK
59 Jlab 0 n 35
e Opaf OpHast pabota «HeLIeAoBATHE https://m.edsoo.ru/ff0a478e yop
YCIIOBUI paBHOBECHS PhIYara
56-58
Pemenwne 3agay mo teme «Y clI0BHS bu6nmoreka [IOK 3 HOBTOPHTE,
60 IMIOATOTOBUTHCS K
PaBHOBECHSI pbIUaray https://m.edsoo.ru/ff0a48a6 .
nabopatopHoit pabote
Koaddumuent nonesHoro nercTBus
. JIab 0
61 MERQHHIMA. J dbOpaTopHat p? ora https://lesson.edu.ru/03/77?class=77 ymp.36
«3mepenue KII/[ HakioHHO#M
MJIOCKOCTH
62 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK §59-60
MoIHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
MTOBTOPHUTH BCE
MexaHnyeckas dHeprusi.
63 Kunernueckas ¥ moTeHIIMATbHAS bubamorexa LOK (opyet 38
B https://m.edsoo.ru/ff0a4252 MPOWICHHBIN
SHEPTHs
MaTepua
MOBTOPHUTH BCE
3aKOH COXpaHEHMsI MEXaHUUECKON bubnmnorexka HOK (bopMyIibl 3a
64 . .
SHEPTUH https://m.edsoo.ru/ff0a4360 MPOWICHHBIN
MaTepua
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIBHOE OIIPEIEIICHHE
65 VISMCHEHIA Kmiemqecmﬁ " https://lesson.edu.ru/03/77?class=77 HOMOTOBHTECH
MOTCHIINATBHON YHEPTHH MTPU KOHTPOJIbHON paboTe
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJIOCKOCTH"
66 KonTtponbHas padora no teme «Pabora https://lesson.edu.ru/03/77?class=77 §1-10



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

Y MOIIHOCTb. DHEPrus»

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6nmoreka [IOK

o7 o Teme "MexaHndeckoe JIBHKeHue" 1 https://m.edsoo.ru/ff0adee6 311-20
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o Teme "Pabora. MomHoCTb. 1 https://lesson.edu.ru/03/77?class=77 §21-32
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://lesson.edu.ru/03/77?class=77

8 KVIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH U UX
OIIBITHBIE TOATBEPKACHUS

Macca u pa3Mep aToMOB U
MOJIEKYI

KoanuyecTtBo
4acoB

Bcero

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

bubmuoreka [{OK https://m.edsoo.ru/ff0a5256

https://lesson.edu.ru/03/08?class=08

Jdomamnsisi padora

§1, unTars.

§2, Bompocsl nocie §2
YCTHO.

Monenu TBEPIOTO,
KUAKOTO U ra3000pa3HOro
COCTOSIHM BELIeCTBa

bubmuoreka IIOK https://m.edsoo.ru/ff0a540e

§3,uuTaTh, BOIPOCHI
no-cie §3 ycTHo

OObsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUMN
BEIL[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOU TEeOpUH

https://lesson.edu.ru/03/08?class=08

§4

Kpucranmnuyeckne n
amop(¢HbIe Tena

bub6muoreka [{TOK https://m.edsoo.ru/ff0a5800

§5

CmaunBaHue U
KamUIIPHOCTb.
IToBepxHOCTHOE
HATSHKEHUE

TemoBoe pacmmpenue u
cKaTue

bubmuoreka [{OK https://m.edsoo.ru/ff0a5530

bubnmrorexa LIOK https://m.edsoo.ru/ff0a5a26

§6

§7



https://m.edsoo.ru/ff0a5256
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a540e
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmneparypa. CBs3b
TEeMITEpaTyphI CO
CKOPOCTBIO TETIJIOBOTO
JIBYDKCHHUS YaCTHUI]

https://lesson.edu.ru/03/08?class=08

§3-7, NOBTOPUTH

BnyTtpenuss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEH YHEPTUHU

bubmuoreka [{OK https://m.edsoo.ru/ff0a5¢c60

§8

10

11

12

13

Bunae! renonepenaun

VYpok-koHpepeHus
"[IpakTHueckoe
HCIIOJIb30BAaHHE TEIUIOBBIX
CBOMCTB BEIISCTB B
MaTepHaJioB B IEJIAX
sHeprocoepexeHus"
KonnuecTBO TEIIOTEHL.
VienbHas TEIIIOEMKOCTh
YpaBHEHHE TEIIIOBOTO
Oananca. TermmooOMeH u
TEIJIOBOE PAaBHOBECHE

bubmmorexa LIOK https://m.edsoo.ru/ff0a6412

bubmuoreka [{OK https://m.edsoo.ru/ff0a65c0

bub6nuoreka IIOK https://m.edsoo.ru/ff0a6976

bub6nuoreka IIOK https://m.edsoo.ru/ff0a7088

§9, mOATOTOBUTHLCSA
KOH(EPECHIINN

§10

§8, §9-10, ynp.4

§11,IToaroroBUTHCA K
nabopaTopHoii paboTte

14

JlaGopaTtopHnast pabota
"HUccnenoBaHue sBICHUS
TEmI000MeHa pu
CMELIMBaHUM XOJIOAHOM U
ropsiuei Bogs!"

bub6nuoreka IIOK https://m.edsoo.ru/ff0a6a98

ymp.5

15

Pacuer xonmuecTBa
TEIJI0THI, HEOOXOUMOTO
JUIsl HAarpEBaHMs Tella U
BBIICIISIEMOTO UM MPU

https://lesson.edu.ru/03/087class=08

§14, IToaroToBUTHCS K
nabopatopHoii pabote



https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a5c60
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://lesson.edu.ru/03/08?class=08

OXJIAXKACHNUHN

JlaGopaTopHnas pabota

16 "OmnpeaencHue yaeabHOM bubmuoreka [{OK https://m.edsoo.ru/ff0a6bb0 §15
TEIJIOEMKOCTH BenecTBa"
DOHeprus TOIIMBA.
17 VY nenpHas TEIIoTa bubmmorexa LIOK https://m.edsoo.ru/ff0a7b5a §12-15
CrOpaHus
IT
JIQBJICHUE U "§16-17, ymp. 9 (1-5),
OTBEPACBATIHC [ToaroToBUTHCSA K
18 KPUCTAIMYECKHX TEJL. bubmmoreka LIOK https://m.edsoo.ru/ff0a71d2 N
nabopaTopHOI
VYnenpHas TeraoTa \
pabore
IUTaBJICHUS
JlaGopaTtopHnas pabota
"§18-20 .10(1, 4
19 "OmnpeaeneHue yaeabHOM bu6muoreka IIOK https://m.edsoo.ru/ffO0a72fe ,,§ > yup- 1001, 4),
TEIUIOTHI TIJIaBJICHUS Jibaa"
II 0
20 ApOODPasOBATIHE U bubmmorexa LIOK https://m.edsoo.ru/ff0a740c §12-18,
KoHaeHcauus. Mcnapenue
Kunenue. Y nenpHas
TEIUI0Ta NapooOpa3oBaHUs
. 19,11
21 1 KOHJCHCATIH bubmmoreka LIOK https://m.edsoo.ru/ff0a786¢ 319, OHFOTO?HTBC’I 3
3aBUCHUMOCTh TEMIIEpaTyphl naboparopHoil pabote
KHUIIEHUS OT aTMOC(epHOTO
JaBJICHUS
B .
JXKHOCTh BO3/IyXa "§21-22, nBa noKTATA
JlaGopaTtopHnast pabota (VixcABTO, OT MEepBOTo
22 "Onpeenenue buGnroreka [TOK https://m.edsoo.ru/ff0a7628 ’ P

OTHOCUTEILHON BJIAXKHOCTU
BO3qyXa"

IMapoOBOT'O ABHUIaTCIIA
710 BNIeKTpoKapa) "



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha
OnpeeIeHUE BIAKHOCTH
BO3/yXa

https://lesson.edu.ru/03/08?class=08

§23-24,

24

[puntunB paboTHI
TETUIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JlBuraresib BHYTPEHHETO
CrOpaHus

https://lesson.edu.ru/03/08?class=08

§23-24,

25

KII/I TermmoBoro
nsurareis. TemioBrie
JBUTATEIIN U 3aIUTa
OKpPY’KaroIlel cpebl

bubmmorexa LIOK https://m.edsoo.ru/ff0a7c7c

§23-24, noBTOpUTH

26

3aKOH COXpaHEHHUs U
HpeBpalleHUs DHEPTUU B
TCIJIOBBIX IIpoLeccax

https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-
9c31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08

§25-26, noBTOPUTH
Bce (popMyIiel 3a
MPONJECHHBIN
Marepuan

27

IToaroroBska k
KOHTPOJIbHOM paboTe 1o

Teme "TermnoBbIe IBICHUS.

M3meHeHune arperaTHbIX
COCTOsIHUI BemiecTBa"

bub6muoreka [{OK https://m.edsoo.ru/ff0a83f2

§27, NOArOTOBUTHCS
KOHTPOJIbHOH padore.

28

29

30

KonTponbHas pabora no

Teme "TermnoBbIe IBICHUS.

W3meHenune arperaTHbIX
COCTOSTHMH BemiecTBa"
Onexkrpuszanus Tein. JBa
poJia AIIEKTPUYECKUX
3aps0B

Ypok-uccnenoBasue

bub6muoreka [IOK https://m.edsoo.ru/ff0a86ae

https://lesson.edu.ru/lesson/80491954-2849-4409-a187-
£2171d97c4be

https://lesson.edu.ru/lesson/80491954-2849-4409-a187-

§28, moBTOPUTH

§28,

§28,



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a7c7c
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be

"DnekTpuzanus Tea
WHIYKIIUEN U TIpU
CONIPUKOCHOBEHUM"

£2171d97c4be

31

Bzaumopneiicteue
3apsKEHHBIX Tell. 3aKOH
Kynona

bubmuoreka [{OK https://m.edsoo.ru/ff0a87e4

"§29-30, yrp. 11"

32

DJIEKTPUUYECKOE MOJIE.
Hanps>xeHHOCTB
ANEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEN

bub6muoreka [{OK https://m.edsoo.ru/ff0a8a0a

§31, ymp.12.

33

34

35

36

37

Hocurenu snekTpudeckux
3apsA0B. DiIeMEHTapHBIN
3apsia. CTpoeHue atoma

[IpoBogHuKH 1
JTUAIEKTPUKU. 3aKOH
COXpaHEHHUs
AIEKTPUYECKOTO 3apsiaa

Pemenue 3amau Ha
MIPUMEHEHUE CBOMCTB
3JIEKTPUUYECKUX 3aps 0B

DIIEKTPUUECKHUH TOK,
YCJIOBUS €0
CYILIIECTBOBAHUS.
HcTounuku
ANEKTPUUECKOTO TOKA

JlelicTBUA 2IIEKTPUYECKOTO
TOKa

https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-

2648f1bc826¢

bu6muoreka IIOK https://m.edsoo.ru/ff0a8ef6

bub6nuoreka IIOK https://m.edsoo.ru/ff0a90cc

bubnmrorexa LTOK https://m.edsoo.ru/ff0a95a4

bubnmroreka LIOK https://m.edsoo.ru/ff0a96b2

"§32, ynip.12 3ananue
6. n

"§33, ymp.13 "

§34-36.

"§37, ymp. 14 (1,2).

"§38, ynp. 15, Bo-
IIPOCHI ITOCIIE § YCTHO.



https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

Ypok-uccnenoBaHue
"Jle¥icTBUE

https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-

38 3JICKTPUYECKOTO TTOJISI Ha 2648F1bc826¢ §39-41, ynp. 16(1),
IPOBOTHUKH U -

JADTIEKTPUKH"
DIIEKTPUUECKUI TOK B

39 MeTaljax, KUIKOCTAX bubmmorexa LIOK https://m.edsoo.ru/ff0a9838 §46,
razax

40 DJekTpuUecKas 1erb U eé https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109- [ToaroToBUTHCS K
COCTaBHBIC YaCTH 545bacf4bc97 71a00paTOpHOI paboTe
Cuna T(?'Ka. JlaGopatopHas §42, 44, yip. 19 (2.4),

41 padora "Hsmepenne u bubmmorexa LIOK https://m.edsoo.ru/ff0a8bd6 IToaroroBUTHCS K
pEryIUpOBaHHUE CHIIBI N

" nabopaTopHoi pabote
TOKa
DIIEKTpUUYECKOE
HarnpspkeHue. BoixbTMertp.

42 JlaGopatopnas pabora bubmmorexa LIOK https://m.edsoo.ru/ff0a9e14 "§47, yop. 20,1.
"Uzmepenue u
perynmupoBaHue
HanpspkeHus"

Conporusienue yp.20(2-4).

43 NPOBOHUKA. Y AeTbHOE bubmoreka [{OK https://m.edsoo.ru/ff0aa738 [ToaroToBUTHCS K
COTIPOTHBIICHUE BEIIECTBA nabopaTopHoi paboTe
JlaGopartopHas paboTa
"3aBUCUMOCTH

44 DIICKTPITECROTO bubnmnoreka LIOK https://m.edsoo.ru/ff0aa738 §48, ymp. 22.
COIPOTHBIICHUS

IMPOBOAHUKA OT €TI0 AJINHBI,
rmiIom@aay moncpeyHoro



https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://m.edsoo.ru/ff0a9838
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

ceueHus u matepuana”

45

46

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTS y9acTKa [ern

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHUJIbI TOKA,
UIYIIEro Yepe3 pe3nucTop,
OT COINPOTHUBJICHUS
pe3ucTopa u HanpsHKCHHS
Ha pe3ucrtope"

bubmuoreka [{OK https://m.edsoo.ru/ff0aad4a

bubmuoreka [IOK https://m.edsoo.ru/ff0aa04e

§49, ynip. 23
(2,3,5).IloaroroButhCs

K J1a00paTopHOii
pabote

"§50, yrp. 24 (1,2), "

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bcl-

£85f8e498125
https://lesson.edu.ru/lesson/e5ec98el-c2a9-4ch2-b9c7-
ffa31a1f7028

§51, ynp. 25
(1,4).ITonroroBuThCs K

nabopaTopHoi paboTe

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHHSI HANIPS)KEHUN
IIPU [1OCJIEJOBATETLHOM
COEJIMHEHUH JIBYX
pe3uctopoB”

bubmuoreka [{OK https://m.edsoo.ru/ff0aaa58

IloaroroBuThes K
nabopaTopHo# paboTe

49

JlaGopaTtopHnast pabota
"[IpoBepka nmpaBuiia s
CHWJIBI TOKA MPHU
napauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bub6muoreka IIOK https://m.edsoo.ru/ff0aadle

§54, yp.27.

50

Pemenue 3agaq Ha
npuMeHeHue 3akoHa Oma

bub6muoreka [{OK https://m.edsoo.ru/ff0aaf8a

§55,



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://lesson.edu.ru/lesson/e5ec98e1-c2a9-4cb2-b9c7-ffa31a1f7028
https://lesson.edu.ru/lesson/e5ec98e1-c2a9-4cb2-b9c7-ffa31a1f7028
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

AJ1d pas3]In4YHOro
COCIMHCHUA ITPOBOAHHNKOB

Pabora 1 MOIITHOCTH

IloaroroBUTHCA K

51 AIIEKTPHUYECKOTO TOKA. bubmuoreka [{OK https://m.edsoo.ru/ff0ab124 .
naboparopHoit pabore
3akon J[xoyns-Jlenna
JlaGopaTtopHnas pabota
"Onpenenenue pad
52 HPOACIICHHC PabOTRI M bubnrorexa LIOK https://m.edsoo.ru/ff0ab3e0 §55.
MOIIIHOCTH JJIEKTPUIECKOTO
ToKa"
DJIEKTPUIECKHUE IICTIH 1
noTpeouTeH 3aganue 8 Ha cTp.127
53 AJIEKTPUYUECKOM YHEPTHUHU B bubaunorexa [IOK https://m.edsoo.ru/ff0ab660 A p-224-
MUCHMEHHO.
osITy. KopoTkoe
3aMBIKaHUE
I1 "§58 -

54 OCTOHHHVI’ 1€ MATHITBL, HX https://lesson.edu.ru/03/09?class=09 358 (nosTO-puTE)
B3aUMO/JICUCTBUE 3amanme 9 (1,2). "
Ypok-uccienoBanue

55 "M3y4yenue momuei bubmuorexa LIOK https://m.edsoo.ru/ff0ac3d0 "§60-61 "
MOCTOSIHHBIX MarHUTOB"

MaruauTHoe nose.
Ma oe mione 3e "§62, MIOATOTOBUTHCS
THUTHOE T10J1¢ 3eMJTH U
56 bub6muoreka [{OK https://m.edsoo.ru/ff0acOba K KOHTPOJIBHOM
€ro 3HAYCHHE TS KU3HU .
pabote
Ha 3emiie
IToaroroBka k
KOHTPOJIbHOM paboTe 1o
"9 56,57.11
57 TEME T IICKTPHTICCIHE Bu6maorexa LIOK https:/m.edsoo.ru/ff0abd2c 356,57 Hoxrotopka

3apsAbl. 3apsHKeHHBIC Tela
U X B3aMOJICHCTBUSI.
ITocTostHHBIN

KOHTpPOJIbHON paboTe



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

ANEKTPUUECKUHN TOK"

58

KonTponbhas pabota no
TeMe "DIeKTpUYECKue
3apsiibl. 3apsKEHHBIE Tella
Y UX B3aUMOJICHCTBUA.
ITocTosiHHBIN
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas
poBepoyHas pabora

bubnuoreka [{OK https://m.edsoo.ru/ff0abea8

"§58, ynp. 28 (1-3). "

59

60

61

62

PesepHsbiit ypok. Pabora ¢
TEKCTaMH 110 TEME
"IlocTostHHBII
AJIEKTPUUICCKUN TOK" /
Bceepoccuiickas
poBepoyHas paborta

OmneiT OpcTena.
MaruutHoe nose
3JIEKTPUYECKOIO TOKA
MarnuTtHoe noJie KaTylku
C TOKOM

[IpumeHeHne
3JIEKTPOMArHuTOB B
TexHuke. JJaboparopHas
pabora "U3ydenue
NecTBUSL MATHUTHOTO
TIOJIS1 Ha TIPOBOJTHHK C
TOKOM"

SJ'ICI(Tp OJABHUTATC/Ib
IIOCTOSAHHOI'O TOKA.

bub6nuoreka IIOK https://m.edsoo.ru/ff0acdc6

bu6muoreka IIOK https://m.edsoo.ru/ff0ac1d2

bubnmrorexa LIOK https://m.edsoo.ru/ff0ac74a

bubnrorexa L{TOK https://m.edsoo.ru/ff0ac86¢

HOBTOPUTH (POPMYJIBI
7-8 Kiacc

§56-62 (1MO-BTOPUTH),
[MoaroroButhCs K
nabopatopHoii pabote

§56-62 (1MO-BTOPUTH)

§62, ymp. 29 (1),
3ananue 12* (1,2) Ha



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Hcnons3oBanue
AEKTPOABUTATENCH B
TEXHUUYECKUX YCTPOHCTBAX
U Ha TpaHCHOpTe.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue u
u3ydeHue padoThI
aneKTpoBuraress"

OmnbiThl Papajes. 3aKoH

cTp.152

§62, ymp. 29 (1),

63 9JIEKTPOMArHUTHOM https://lesson.edu.ru/03/08?class=08 3aganue 12* (1,2) Ha
unHaykuuu. [Ipasuiio Jlenna cTp.153
DneKkTporeHeparop.

CrniocoOsl osry4eHus

64 DCITPIHACCIOM SHEPTHH. https://lesson.edu.ru/03/08?class=08 "§64, ymp. 31. "
DNeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX
UCTOYHHMKAX SHEPTUH
[Toaroroska "

KOHTPOJIBHOM paboTe Mo 364, yrp.

65 B https://lesson.edu.ru/03/08?class=08 31.moAroTOBUTHCS

Teme "DIEKTPHYECKHE ’ . "
| KOHTPOJIbHOH padoTe

MarHUTHBIC SIBIICHUS

KonTponbsHas padota o

66 Teme "DIEKTPUYECKHE H bubmuoreka LIOK https://m.edsoo.ru/ff0acb14 "§65, ymp. 32(1), "
MarHuTHBIE SIBICHUA"

PesepsHslit ypok. Pabora ¢

67 TEKCTaMH 0 TeMe bubnunorexa [IOK https://m.edsoo.ru/ff0acc5e "§66, ymp. 34 (1) "
"TemoBble siBIEHUS"

P i . Pab
68 CSCPBIRIH YPOR. Tabota ¢ https:/lesson.edu.ru/03/08?class=08 §§62-67 (moBTOpHTS)

TCKCTaMU I10 TEME



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://lesson.edu.ru/03/08?class=08

"MarguTtHble BiaeHud"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68




9 KJIACC

Ne KosmyecTBo yacos DJIeKTpOHHbIe HU(POBbIE Jomamnss
Tema ypoka

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl padora
Mexanmieckoe ABILKCHHE. 1 https://lesson.edu.ru/03/09?class=09 §1
MartepuanbHas TOUKa
Cucrema orcuyeta. OTHOCUTEIIBHOCTh 1 bubnmoreka [JOK $2
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE TIpsiMOTIUHEHOE 1 bubnuorexa [JOK $3
JBUKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE
nBrokeHue. CpenHsis 1 MTHOBEHHAS 1 https://lesson.edu.ru/03/097class=09 §4, ynp.4
CKOPOCTh
[IpsiMonrHEtHOE paBHOYCKOPEHHOE 1 bubnuotexa [JOK §5
JBHOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh TIPSMOJIMHEHHOTO [ToaroroBuThCs
PaBHOYCKOPEHHOT'O JIBHIKCHHS. 1 https://lesson.edu.ru/03/097class=09 K JTabOpaTOpHOM
I'paduk ckopoctu pabote
JlaGopatopHnas pabota "Onpeznenenue
YCKOpPEHHS Teja Ipu 1 bubnuotexa [JOK $6, yrp.6
PaBHOYCKOPEHHOM JIBUYKEHHH TI0 https://m.edsoo.ru/ff0adb18 T
HaKJIOHHOM TIOCKOCTH"
Croboroe nanenne Text. OmLITE 1 https://lesson.edu.ru/03/09?class=09 §6
lanunes
PaBHOMeEpHOE nBMXKEHUE IO
OoKkpykHOCTH. Ilepron u yacrora 1 bubmuorexa [IOK §6-7, TIOBTOPUTS

oOparnienus. JIuneiinas u yriosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ae176

10 LleHTpOCTPEMHUTEIILHOE YCKOPEHUE https://lesson.edu.ru/03/09?class=09 §8, ymp.7
[Tepsriii 3akoH HetoToHa. Bexktop bubmuorexa [JOK 3a7a4M B
11
CHJIBI https://m.edsoo.ru/ff0ae612 TeTpanu
Bropoii 3akon HeroToHa. bu6mmoreka [JOK 3a7a4U B
12 .
PaBHoeiicTByIOIIAs Criia https://m.edsoo.ru/ff0ae72a TeTpaau
Tpernii 3akoH HproToHA. bubmmorexa [IOK
13 1-9
Cyneprosuuus Chi https://m.edsoo.ru/ff0ae982 31-9, nosroputs
14 Pemenue 3anau Ha npuMeHEHHE bu6mmoreka [JOK §1-9, MOBTOPHTS
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c ' P
bubmuoreka [JOK
15 Cuna ynpyrocti. 3o yka https://m.edsoo.ru/ffOaeca? 310
Pemenue 3amau no reme «Cuia Hozrorosurscs
[IICHH 9 110 TEM inl
16 A https://lesson.edu.ru/03/09?class=09 K J1ab0paTopHOi
YOPYTOCTH»
pabote
Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
17 §11, ymp.11
KECTKOCTH TIPYKHHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cina Tpers https://m.edsoo.ru/ff0af738 312, ymp. 12
IT
19 Pemenue 3amaa mo reme «Cuna bu6mmoreka [IOK B iZgZTZETH(;IT:IT)};
TPEHUSD» https://m.edsoo.ru/ff0afa26 patop
pabote
20 Jlaboparophnast pabora "Onpenenenue bubnuotexa [JOK §13 13
K03 HUIEeHTa TPEHHS CKOTbKCHHUS" https://m.edsoo.ru/ff0af8be > Y1IP-
P n
| Do S
. YHPYrOCTH. https://m.edsoo.ru/ffOafh8e HOBTOPUTH
TpEeHHS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6nmoreka [JOK §15-16,
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044 MOBTOPUTH
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naacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPAaBUTAI[IOHHOTO [IEHTPa https://lesson.edu.ru/03/097class=09 §17
(Conneunas cucrema). ['anmaktuku"
Pemenue 3agau no teme "Cuna
24 TSDKECTU U 3§KOH BCEMHPHOTO Bubmmorexa LIOK §18
| https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuyeckasi CKOPOCTb. bubmuorexka [JOK ymp.17
HeBecoMocTh 1 nieperpys3ku https://m.edsoo.ru/ff0af33c '
PaBHOBeCcue MaTepUAIbHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBé}I))joro TeJa ¢ bubnmorexa IOK ymp,18
o https://m.edsoo.ru/ffOafe36 ’
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C https://lesson.edu.ru/03/09?class=09 §19, ymp.19
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LlenTp TsoxecTn
28 Pemenue 3agaq mo reme "MomeHT bu6mmoreka [IOK §15-19,
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4 MOBTOPHTH
IToaroroBka K KOHTPOJILHOM paboTe [ToaroroBuThCS
29 o ieMe ”Mexaanixoe I[BI/II))KCHI/IG. Bubmiorexa LIOK KOI{HTpOHbHOﬁ
. https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten" pabore
KonTponbHas pabota mo Teme HOBTOpHTS
30 "MexaHnuecKoe IBUKEHUE. bubmorexa HOK (popmyet
https://m.edsoo.ru/ff0b06ec MPOIIEHHBIX

Bs3aumogeiictue Ten"

paszesnos



https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0af5f8
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Nmnynec Tena. Umnynse cuiibl. 3aKoH

bubmuoreka [JOK

31 COXpaHEHUs I/IMHy.]'II)Cva. Yupyroe u https://m.edsoo.ru/ffob07fa §21, ynp.20
HEYIPYToe B3aMMO/ICHCTBUE

32 Pemenue 3agad mo reme "3akoH bubmuoreka [JOK §22-23
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
Ypok- "P

33 POK-KOH{epeHLULS eaKTHBHO,,e https://lesson.edu.ru/03/097class=09 ynp.22
JBYDKEHHUE B TIPUPOJIC U TEXHHUKE

bu6 OK
34 Mexannyeckas paboTa U MOIITHOCTh h'E/tID;I:jI/(r)TT].eeIEjaS(IJ_E).rU /f0b0as4 §24, §25-26
I1
35 Pabora cuitbl TSDKECTH, CHITBI bubnmoreka [JOK OZ;ZTZBI;TL?U
K JI TOPHOM
YIIPYTOCTH M CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8 patop
pabote
Jlaboparopunas pabota «Onpenenenue
0 25-26,

36 PabOTHL CHIBL TPCHILA TIpH https://lesson.edu.ru/03/097class=09 3
PaBHOMEPHOM JBM)KEHUH TeJa 10 MTOBTOPUTH
TOPU30HTAIILHON TOBEPXHOCTH

37 CBA3b SHEpTHH H PAOOTHI. https://lesson.edu.ru/03/09?class=09 §20-26
[TorennuanbHast SHEprus

38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK §27
KWHETUYECKOW YHEPTHU https://m.edsoo.ru/ff0b0c32
3aKOH COXPAHE SHe IToaroroBuThCS

KOH COXPaHEHHUS SHEPTUH B

39 P P https://lesson.edu.ru/03/09?class=09 K J1ab0paTopHOi

MeXaHUKe
pabore

40 JlaGopatopnas pabora «3yuenue bubmuorexa [IOK §29 yip. 28
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe

a1 KonebarenpHOE ABMKEHUE U €T0 bubnmoreka [JOK §27-29
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858

42 3aryxaromue KojeOaHusl. bubmuoreka [JOK §27-29
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Brinyxaennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

MaremaTuyecKuid U NPy KUHHBINA

43 https://lesson.edu.ru/03/09?class=09 §20-29
MasITHUKH
p | e G
PHOL https://m.edsoo.ru/ff0b197a TeTpaIu
MPY>KUHBI U MAaCChI TPy3a»
IpeBDALICHIE SHE IToaroroBuThCs
B HHUC SHEPTHH TIPU
45 PeBpatit P P https://lesson.edu.ru/03/09?class=09 K J1ab0paTopHOii
MEXaHUYECKUX KOJICOaHHSIX
pabore
o | e o e,
pHo https://m.edsoo.ru/ffOblaec patop
MPYKUHHOTO MasiTHUKa pabote
Jlabopartophnast pabota «I[IpoBepka
47 HE3aBHCHMOCTH IIEPUOJIa KOJICOAHHIA bubmuoreka [JOK §30-31,
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a MTOBTOPHTH
MAacChI Tpy3a»
B wovammeoun: v Tponommse b morera LIOK p29
$HPon https://m.edsoo.ru/ffOb21fe yip:
MTOTICPEYHBIC BOJTHBI
Ypok-koHpepenmus "MexaHnndeckue
49 BOJTHBI B TBEPIOM TelIe. https://lesson.edu.ru/03/097class=09 §32-33, ymp.31
Ceiicmuueckue BOIHBI"
3ByK. PacmipocTpanenue u OTpakeHue https://edsoo.ru/wp-
50 3ByI:1 pocTp P content/uploads/2024/12/50 zvuki- §34
ve muzyki_fizika_9kl.pdf
VYpok-uccnenosanue "HabmroneHune §35-36
51 3aBUCHMOCTH BBICOTHI 3BYKa OT https://lesson.edu.ru/03/097class=09 '
TTOBTOPHTH

q4acTOTHI"
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https://edsoo0.ru/wp-

r . . 36-37,
52 POMEOCTS 3B¥K @ 1 phicota Toua content/uploads/2025/01/fg_52_narushenie- 3
AKYCTHYECKHI1 pe30HaHC MOBTOPUTD
sluha.pdf
Ypok-koHpepeHus "YIbTpa3ByK u bubnmoreka [JOK
53 " ynp 34
UH(pa3BYyK B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
o Home"OTeo'l'a;(a K KOHTponLHeoﬁ pabote BuGorexa LIOK HOILFOTOBHTE,Cﬂ
1o TeMe "3aKOHbI COXPaHEeHHS. KOHTPOJIbHON
P https://m.edso0.ru/ff0b25f0 P
Mexanndyeckre KoieOaHus ¥ BOJTHBI" pabote
KonTponbhas pabota no teme
55 "3aKOHBI COXpaHeHHs. MeXaHHUEeCKue https://lesson.edu.ru/03/097class=09 §38,M0BTOPHTH
Kose0aHus U BOJTHBI"
DNeKTPOMarHuTHOE TO0JIE. bubnmoreka [JOK §38-42,
56
DJEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe [TOBTOPHUTH
57 CBOIiCTBa AIIEKTPOMATrHUTHBIX BOJIH https://lesson.edu.ru/03/097class=09 §45
Ypok-koupepennus "kana
58 ANEKTPOMATrHUTHBIX BOJIH. bubnunoreka [JOK §46, yip.43
Hcnonp30BaHuE IIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBsI3H"
YpovK-HccneILOBaHHe "U3yuenue BuGmorexa [OK §47-48,
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c HOBTOPUTH
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI M JUTHHBI DJICKTPOMATrHUTHOM https://lesson.edu.ru/03/097class=09 §49
BOJIHBI
61| Cropoom caets Bommonae esocrsa biGorera LLOK 150
P ' https://m.edso0.ru/ff0b31d0
CBeTa
62 Ucrounuku cBera. [IpsmonuneitHoe bu6nmoreka [JOK §47-50,
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pacrpocTpaHeHHEe CBETa. 3aTMCHHUS https://m.edsoo.ru/ff0b3658 MTOBTOPUTH
ComHia u JIyHsl
3 .3 .
6 Pemenic saa s npunicrc buGorer LLOK 51
8 P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomnenue cBera. 3akoH bubmuotexka [JOK §52
IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
I1
OJIHO€ BHYTPEHHEE OTpa)keHUe MoAroToBHTHCS
cBeta. Mcronp30Banue IMOJIHOTO bu6mmoreka [JOK .
65 K JJaOOpaTOpHOM
BHYTPEHHETO OTPAKEHHS B https://m.edsoo.ru/ffOb3c5c Bore
ONITUYECKUX CBETOBOJIAX P
Jlaboparopnas padota "Hccienopanne
66 JABHCHMOCTH YTIA HPSITOMICHI https://lesson.edu.ru/03/09?class=09 §53
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuiie "Bo3nyx-cTekyno""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHHUS: https://lesson.edu.ru/03/097class=09 §54
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuotexa [JOK §53-55,
68 JI .0
FIH3BL ITTHHCCIAT CHIA THHED! https://m.edsoo.ru/ffOb3f2c HIOBTOPHUTH
IT
69 [TocTpoenue n300pakeHH B TUH3aX Bubmiorexa LIOK K ZEEZTZI;I(/)IT;Z};
P P https://m.edsoo.ru/ff0b444a patop
pabote
MOJATOTOBUTHCS K
Jlaboparopnas pabota ”OnpeneneHHei Butmnorexa LOK KOH(EpeHIINH 110
70 (OKYCHOT'O PACCTOSHUS U ONITUYECKOM TeMeE

CHJIBI COOMpAroLIel JTUH3bI"

https://m.edsoo.ru/ff0b4206

OINITHYECKUE
npubopsI



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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Ypok-koHpepenius "OnTuyeckue

bu6mmoreka [JOK

MTOBTOPUTH
dhopmysl 3a

71
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e PO IeHHBII
MaTepHan
53
72 I'na3 kak o €cKasi CUCTEMa. 3peHue Bubmorexa IOK c§)c ;BHYZHTB
hi§ NTUYECKasi CUCTEMA. 3PCHH HOBHBI
P https://m.eds00.ru/ff0b4684
3aKOHBI ONITUKU
y = "
73 POK-IOHepeHLL He(beKTH" https://lesson.edu.ru/03/097class=09 §54
3penus. Kak coxpaHuts 3peHue
Paznoxenue 6e0ro cBeTa B CIIEKTP. Hosrorosises
74 OnbiTel HetoToHa. CriokeHue bubmuorexa [JOK « nj 50bATODHO
CIIEKTpalIbHBIX BETOB. Jlucmepcus https://m.edsoo.ru/ff0c0f4c 260 ep P
T
cBeTa P
Jlaboparopnas padota "OnbIThI 110
0
75 moempmaio taera npeaveron it ux biGmorera LIOK §56, nowropus
P 1 bea P https://m.edsoo.ru/ffOcOe2a ’ P
HaOII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BonHoBbIE
. 3a/laud B
76 CBOWCTBA CBETA: TUCTIEPCHS, https://lesson.edu.ru/03/09?class=09
" TeTpaau
uHTephepeHus U AudpaKus
77 OmneiTel Pe3epdopaa u mianerapHas bubnnorexa [JOK §51-57
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Moctynater Bopa. Monens aroma bopa https://lesson.edu.ru/03/097class=09 §57
19 aromon Keawma, Sumefiarme Brmorer L1OK 57
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypoxk-nipaktukym "Habimroienne bubmmoreka [JOK §58
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CIIEKTPOB UCITyCKaHU"

https://m.edsoo.ru/ff0c1550

81 PangnoakTUBHOCTE U €€ BUILI bubmorexa HOK §59
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sapa. Hykimonnas bubmuorexka [JOK $60
MOJIeIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC TpEBpaICHUSI. bubmuoreka [JOK §61-62
N3oTtonst https://m.edsoo.ru/ff0clal4
84 Pemenue 3amay o teme: bu6mmoreka [JOK §57-62
"PanmoakTUBHBIC IpeBpaIieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuox mosypacmazaa https://lesson.edu.ru/03/09?class=09 §63
Ypok-koHpepenius "PagnoakTuBHbIE MOJArOTOBUTHCA K
86 H?ﬁIy‘leHI/I:Ib BpHpI/IIIpone MI::I[I/IIII/IHG Bubmmorera LIOK HpiKTH‘-IGCKOfI
’ ’ https://m.edsoo.ru/ff0c2126
TexXHUKe" pabote
SAnepHble peakuuu. 3aKOHbI MOATOTOBUTHCS K
87 ccf[x;aHeHIEﬁ 3a11;sm0130r0 U MaccoBOT'O Bubmorexa IOK HpgKTHHeCKOﬁ
https://m.edsoo.ru/ff0c1c58
quCen pabore
88 OHeprus cBA3M aTOMHBIX szep. CBsA3b bu6nuorexa [IOK §64-65
MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a
89 PemeHHe"gaﬂaq to Teme "Anepivie https://lesson.edu.ru/03/097class=09 §66
peakuuu
90 Peakuuu cunTtesa u nenenus saep. bubnunoreka [JOK §67
Hcrounnku suepruu CoHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "Anepras
91 dHepreTHKa. JeHeTsHs . https://lesson.edu.ru/03/09?class=09 §57-67
PaANOAKTUBHBIX U3Ty4YEHUN Ha KUBbBIE
OpraHusmsl"
92 ITonroToBka K KOHTPOJIBHON paboTe bubnuorexa [IOK ITogroroButhes
1o Teme "DJIeKTpOMarHuTHOE TOoJIe. https://m.edsoo.ru/ff0c223e KOHTPOJIbHOM
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DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

pabote

KonrponsHas pabora o teme
"DJIeKTpOMarHuTHOE MOJIE.

IloxaroroBurncs

93 https://lesson.edu.ru/03/09?class=09 K J1abopaTopHOi
DNEeKTPOMArHUTHHIE BOJHBI.
" pabote
KBaHTOBBIC SIBICHUSI
IT 600 .
94 Hgg(T)OE:: Hlj;lz Oa6H§:IIjIH§0 Kypc BuGmmorexa LIOK noBTOpuUTH §1-10
| patop . P | ey https://m.edsoo.ru/ff0c245a P
BzaumoaeiicTrue Tein
IT 600 .P
05 pacsern 1 KaseetacrX sa o Bamorexa LIOK nomropirs §10-
P | | 8 https://m.edsoo.ru/ff0c2572 20
Teme "TernoBbie MPoIeCcCh
[ToBTOpenue, o6o0menue. Pemenue
96 ACYCTHBIX M KaYECTBEHHBIX 3aa4 110 bubmmorexa LIOK HOBTOPHTH §21-
P A . https://m.edsoo.ru/ff0c2a22 25
teme "KIIJ] TennoBeIX aBurareici'”
IT 0600 .P
97 a(::BTeOp CHAe, Oa oecme:me e;:e:ne o bubmmoreka [IOK HOBTOPUTE §26-
YETHBIX U KAU€CTBEHHBIX 9 10
P A https://m.edsoo.ru/ff0c2b30 33
teMe "KIIJI[ anekTpoycTaHOBOK"
I1 600 .
93 HZ;(T)OE e:ne, (; Oa ;;eHHeO . bubmmoreka [IOK HOBTOPUTE §34-
TOPHBI THI TI0 K
| PATOPHbIC P | pey https://m.edsoo.ru/ff0c2c52 40
CBeToBBIC SBICHUS
IT 6006 . Pa6
99 Teiiiii?ﬁz’;;e ?;ZII{(I:;H abora ¢ bubmuorexa [JOK MOBTOPUTH §41-
" https://m.edsoo.ru/ff0c2d6a 48
COXpaHEHUS B MEXaHHUKE
I1 06006 . Pa6
100 texerawn o rewe "KorcGummt 1 bitnorera LIOK nosropirs §49-
| https://m.edsoo.ru/ff0c2e82 55
BOJIHBI
101 [ToBTOpenue, o600meHne. Pabora ¢ bu6mmoreka [{OK MMOBTOPHUTH §56-



https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

Tekcramu 110 TeMe "CBETOBBIE
sBJIeHUS"

https://m.edsoo.ru/ff0c3044

62

102

[ToBTropenue, o6o0menue. Pabora ¢
TekctaMu 1o Teme "KBaHToBas u
sanepHas Gpusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://lesson.edu.ru/03/09?class=09

HOBTOPUTH §63-
67



https://m.edsoo.ru/ff0c3044
https://lesson.edu.ru/03/09?class=09

MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

pa3jinyaTrb SABJICHUA IO ONMHMCAHHUIO HMX XaPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBNYECKUX SIBICHUN

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (huU3MUYECKUe sIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIWYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUsI U €UHUIBI (PU3NUECKUX BEJIUYUH, HAXOAUTH (POPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YSA HW3YYCHHBIC 3aKOHBI, IIPpU OTOM JaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qyucji€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 ,Z[CﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

(bopMyIIBI, CBSA3BIBAIOIINE (DU3NUECKUE BETMYUHBI: HA OCHOBE aHAIM3a



1.8

1.9

YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
¢buznyeckue BeNIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIPaBOYHBIC JaHHBIC, HEOOXOAMMEBIEC JIJIsl PEUICHUS 3ajad, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBILACIATH
poBepsieMoe  MpEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJYyYEHHBIM pe3yiabTaT, HaXOAUTb OIIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

NPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
bu3MYecKuX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsieMbIe
NOPEINONIOKEHUs, CcOOUpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAHHUU Y4E€OHOIO HCCIIEJOBAHUSA, COOMPATH
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUsI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

IPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYUH, CIEays
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

IOPUBOANUTH TNpHUMEpHl (HAXOAUTH HMH(MOpMAIMIO O MpPHUMEpax)




1.16

1.17

1.18

MPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecrieueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O ITOBEACHHS B Oprma}omeﬁ cpeac

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAINIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIU

MOET OBITh HEJOCTOBEPHOI

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpKaHUs,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu HHTepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMEI B APYryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax IMPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU HSTOM
IpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

($U3UKH, CONPOBOKIAThH BHICTYIIJICHUE MTPE3EHTalluel

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIaaZ B  JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAsA MHCHHUC

OKPY>KaOIIHNX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTtb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZUYECKUX SABIICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCIHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIHMYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKud  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOINBIO | — 2 W3y4eHHBIX CBOMCTBA

($u3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3aaud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICIOBAHUS, BBIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIoIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

06opy11013aH1/151, OIIMChIBAThb XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEPEHHM C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CleAysd  MpeAjoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TaOJHUIl U TPadUKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCIECA0OBaHHUA

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIILHYIO YCTaHOBKY,
ciaenys IpEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYHHBbI

1.13

1.14

1.15

1.16

1.17

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTHIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIbBHBIM W IapaljIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas  YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30macHOCTH TMpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBECACHHUS B Opr)KaI-OH_Ieﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEAOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX 33213HI/II>1 HAay4YHO-

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE




Marepuainsl, pecypcbl cerh MHTepHer; BiuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHus MHGOpPMALMK U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIlueH

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pa3jnvdaTtb SABJICHUA II0 OMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

13

pacrio3HaBaTh IpOSIBIICHHME H3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

14

ONKCHIBaTh H3Y4YEHHbIE CBONCTBA Tel U (PU3MUECKHe SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TpakTOBaTb  (U3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIMYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEJIHMUUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU

BCJINMYHUHAMMU, CTPOUTDH Fpa(I)I/IKI/I N3YUYCHHBIX 3aBHCHUMOCTE




(bU3HYECKUX BEINYNH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA W 3alHChIBAaTh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemiate pacuéTHble 3a7add (omMparouiecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUSA 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTH PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MUeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
IIPOBEPSEMOE TPEAIIOI0KEHUE, OLIEHWBATh IPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

1.10

MPOBOJANTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUsA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOoM BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JH3bI), 000CHOBBIBATH BBIOOP crocola

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCIIOJIb30BAaHUEM MPSIMBIX WU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (UKCUPOBATh pPE3YyIbTAThI
MOJIYYEHHOW 3aBHCUMOCTH (DM3MUECKUX BEIUYMH B BHJAE TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHHA



1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3UYECKUX  BEJIHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPeIIOKEHHOW HWHCTPYKIIHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

71abopaTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHbBIE IMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIAaHETapHas MOJENb aToMa, HyKJIOHHas

MOZCIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HAa HX OIMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii T1MH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KM3HU g oOecriedeHus: 0e30MacHOCTH TIpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY-KaIoILEel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeT; BianeTrh NpuUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WH(POpPMALMUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO



1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/IH Ha
OCHOBE HH(pOpMAallMM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
coJiep)KaHusl, MyOJIMYHO MIPEJICTABISTh PE3YJIbTaThl IMPOEKTHON WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIBl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
pa3ziena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

11

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
Ou3nyecKkue  SBICHUA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

14

1.5

EcrtecTBeHHOHay4yHBI METOJ IO3HaHUA: HaOJIIOJECHHE,
IIOCTAHOBKAa HAay4YHOI'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJbIX TE.

N3mepenune TemmepaTypbl IPU MOMOIIU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA

2.1

2.2

2.3

CrpoeHne BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBI.
OneIThl,  J1OKa3bIBAIOLIUE  JUCKPETHOE  CTPOCHHE
BELIECTBA

JBumxeHnne uyactur — BemectBa. CBA3b  CKOpoOCTH
JIBW)KEHUS YacTHI[ C Temneparypod. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoaeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

2.4

AFpeFaTHBIe COCTOSAHUA BEIIECTBA: CTPOCHUE TIa30B,



2.5

2.6

KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX)  TeEIl.
B3anmocCBs3b MeEXIy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJAOM  psjoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

OnbITHI 1O HAOIIOICHUIO TEILIOBOTO PACIIUPEHHSI Ta30B.
OnbITHI o O0OHapYKCHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBVDKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JBH)KEHUE
> Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEHM JBUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKECHUS TEll
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIIE 00BbEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c
' IIOMOILBIO AUHAMOMETPA
37 SIBnenue TaroreHus u cuia TsokecTd. Cuia TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. HeBecomocTs
3.8 Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Ciio)keHHe CWI, HANpaBJIEHHBIX MO OJHOM MPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKCHMS

(I_HapI/IKa B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO

aBToMoOmIs u Tak janee). OmpezeneHue cpenHen




CKOPOCTH CKONIbXKEHHS Opycka WIM [Iapuka 1o
HAKJIOHHOM  IUIOCKOCTH. OmpenesieHHe  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOILINE
3aBUCUMOCTh pacTsDKeHus (medopManuu) mpyKHHBI OT
NPUIOKEHHONH  Cuibl.  OMNBITB, JIEMOHCTPHUPYIOILIUE
3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla 1

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B npupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B KHUBOW U HEXHBOW MPHUPOJIE,
JEWCTBHE CUIIBI TPEHUS B IPUPOJIC U TEXHHUKE
3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 yBEJIMYCHUS 1aBIICHUS
42 JlaBnenue rasza. 3aBUCUMOCTh JaBJIEHUS ra3a or o0béMa,
' TEeMIEPATYpPhI
13 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTH4eCKe MaTUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIarmuecs: cocyabl.
IMunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYLIECTBOBAaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro npapneHus. [lpubopsl ans
' M3MepeHust aTMOC(HEepPHOTO JaBICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
[IpakTudeckue pabOTHI:
4.9 HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIE OT

o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tela.




4.10

411

Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO, MNOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOUIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOIPYKEHHOM B JKUJKOCTb YaCTH TeJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeoMerpa  WIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

rpy30M0IbEMHOCTH

dusznueckue  SABJICHUS B TPUPOJAC:  BIUSHHC
aTMoc(hepHOTro MaBJICHHS HA KUBOW OpraHU3M, TIAaBaHUE
pBIO

TexHUUecKHue yCTPOHCTBA: COOOIIAIOIIUECS COCYIIBI,
YCTPOMCTBO  BOJIONIPOBOJA, THUIPABIMYCCKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabota
5.2 Mexanunueckas MOITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koaddumuenr
5.5 MIOJIE3HOTO JeNCTBUA MEXaHU3MOB. ITpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [ToTeHumanpHast SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUs W
' COXpaHEHUS MEXaHUUYECKOH 3HepTrun
[IpakTuueckue padbOTHI:
£ g Omnpenenenue padOTHI CUIIBI TPEHHS MPH PABHOMEPHOM

ABMOKCHUM TEJjla IIO l"OpI/I3OHTaJ'II)HOI71 IMOBEPXHOCTH.

HccnegoBanue yCJ'IOBI/Iﬁ PaBHOBCCHUA pbryara.




WN3mepenne KIIJ[ HakimonHol mniockoctu. M3ydenue

3aKOHA COXPAHEHUSI MEXaHHMYECKOW YHEPTUU

dusndyeckue SABJICHUS B npupoac: pbHaru B TEIIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBMKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnea 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOPUM CTpPOEHHUs BewlectBa. Macca U pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOMINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mopgenn  TBEPAOro, OKMAKOTO W Ta3000pa3HOTrO
6.2 cocTosiHMi BemiecTBa. Kpucrammmaeckue u amopdHbIe
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
6 TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoE pacmMpeHne U C)KaTue
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBMXKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoThbl
6.8 Bunasl Tersonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
' U3Iy4YeHue
KomnyectBo  TeminoTel.  YienmbHas — TEIIOEMKOCTH
6.9
BEIIIECTBA




TernmooOMeH U TEIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpa3zoBanue w  KoHAeHcanws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
' 3aBHCUMOCTh TEMIIEPATypbl KUIEHHUS OT aTMOC(EpPHOTO
JABJICHUSA
6.13 BnaxxnocTh Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTHH B TEIIIOBBIX
6.16
npoueccax
[IpakTuueckue padbOTHI:
OnbITHI o 0OHapYKCHHIO JIeHCTBUS CuI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Omnpenenenue JaBleHUs BO3ayXa B OayUIOHE MITIPHIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIABJICHUS

BO3/IyXa OT €ro 00béMa 1 HarpeBaHus U OXJIAXKICHHS.
IIpoBepka rumnoTe3pl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYpPHI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTUM Teja B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUS TEIMJI00OMEHA MPU CMEITUBAHUU
XOJIOJTHOW U TOpsiYe BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA  TCIJIOTHI, IIOJTYYCHHOI'O




BOJZIOW TMPHU TEIIOOOMEHE C HArpeThiM METALUTHYECKUM
AJTAHIPOM.

Omnpenenenue yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npoiecca uCapeHusl.

OnpeneneHre OTHOCUTEIILHOM BIXXHOCTH BO3yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

6.18

dusznueckue SBICHHS B NPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHWE M KANMWULIPHBbIC SBJICHHS B TMPHPOIE,
KpHCTAJUTBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuyeckue  ycTpoOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BAaHUS KPHUCTALIOB, >KUJKOCTHBIH TEPMOMETD,
JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'aTCJIb BHYTPECHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onextpuueckoe nosue. Hanpssk€HHOCTh 3JEKTPUYECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurtenu »snexTpuueckux 3apsaoB. DJIeMEHTApPHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBoiHUKH U
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

' ANEKTPUYECKOTO TOKA. MICTOYHMKN OCTOSTHHOTO TOKa
27 JeiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VYneapHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 yd9acTka 1enu

[locnenoBarenpHOE W HapajUIeNbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTpUYECKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON

7.1

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossuHbIE MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAUEHUE NS )KU3HU Ha 3eMIie

6 OmneiT Opcrena. MaruutHoe 1oJie 31eKTPUYECKOTo TOKa.

7.1

[IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE

JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOrO ToKa. Mcnonb3oBaHue
7.7

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl HOJTyYeHUs
7.19 BJIEKTPUYECKON SHEPIum. DIIEeKTPOCTAHIIUU Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20 U IIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS  Ha

IMPOBOAHHKHU U JUDJICKTPUKH.



COopka u mnpoBepka palbOTHI BJICKTPUUYECKON Ilenu
MOCTOSIHHOT'O TOKa.

H3MepeHue u peryampoBaHue CUIIbI TOKA.

N3MepeHne U perynampoBaHue HaAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO Yepe3
pE3UCTOp, OT CONMPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS
Ha pe3ucTope.

OMBITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh
3JIEKTPUYECKOIO COINPOTUBIICHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOIA/IA MOMEPEYHOr0 CEUeHUs U MaTepuraa.
[IpoBepka mpaBuiaa CIOXKEHUS HANpPsHKEHUW — TIpU
MOCIE0BATEIBHOM  COCIMHEHUU JIByX PE3UCTOPOB.
[IpoBepka mpaBwiia il CUJIbI TOKA MPU NapaieIbHOM
COCIMHCHUH  pe3ucTtopoB.  OmpexaeneHue  pabOTHI
JJEKTPUYECKOTO TOKa, MAYLIETO Yepe3 Ppe3UcTop.
OrmpenenieHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTtope. VccnenoBanne 3aBUCUMOCTH
CWJIBl TOKA, UJYILIETO YEepe3 JIAMIIOUYKY, OT HANPsSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarduTHOTO B3aMMOJICHCTBHS ITOCTOSHHBIX MAarHHTOB.
N3yuenre MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB MPHU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JENUCTBHUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JI€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa M HampaBleHUd TOKAa B KaTyumke. 3ydeHne

JIECTBUSL MarHUTHOIO IOJS Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboTsI
3IIEKTPOJIBUTATETS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITE o

HUCCICIOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa




7.21

dusnueckue SBICHUS B MPUPOJE: DIECKTPUUECKUE
SBIIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE MoJje 3emiiu, Apeld MmoroCcoB,
pOJIb MAarHUTHOTO TOJIS JUISI J)KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUYECKON SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelbHbIC
AJIIEKTPOTPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEAOXPAHUTENH, JIIEKTPOMArHUT, JJIEKTPOJIBUIATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
81 Mexanuueckoe JABM)KEHHE. MarepuanbHas TOUKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOT'O IBUKEHHUS

8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsiMonuHeiHoe nBuxeHue. CpeaHss

8.4 U MTHOBEHHas CKOpPOCTh Tejla INpPH HEPaBHOMEPHOM
JIBYKEHUH

8 8.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE
' JIBYKEHUE

8.6 CobOoauoe nanenne. OnbITe [ anunes
PaBHOMepHOE ABMXKEHHE 1O OKpykHOcTH. Ilepmon u

8.7 gacToTta oOpareHus. JIuHeWHas u yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa




8.11

[IpuHOUI cynepno3unuu Cui

8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
' MOKOs, APYTHe BUABI TPEHUS
814 Cuia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
515 JBuwxenne  muaHer  Bokpyr  Cosnua.  Ilepsas
' KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
PaBHOBecue marepuaibHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16
TEJI0
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OCHIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyibsce cumsl
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 PeaktuBHOE NBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 PaGora cun TskecTH, ympyroct, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumaneHas d3Heprus Tejla, MOJHATOrO  Haj
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToTeHunanpHas 3HEPTUs CKATON NPYKUHbI
Kunernueckass sHeprus. Teopema o0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUsT MEXaHMUECKOW YHEPTHU
[IpakTuyeckue paboTHI:
OrmpeseneHne CpeHe CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
Onpenenennue yCKOpeHUsl Tela MPU PAaBHOYCKOPEHHOM
8 97 JBUKEHHUHM 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BpEMEHH IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIMOTE3bl: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSTCS

Kak piang HEUYETHBIX Yuceil, TO COOTBCTCTBYIOIIHC



8.28

8.29

MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBaHne 3aBUCMOCTH CHIIbI TPEHUS CKOJIbKEHUS
OT CHJIbl HOpMaJbHOro JasieHus. OrmpenesneHue
KodpduuueHTa TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBWXKEHHMU Tela 110
rOpU30OHTaNEHONW ToBepXHOCTH. Ormpenenenue padboTHI
CWJIBl  YOpyroctu  Ipu  HoabéMe  Ipy3a C
HCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJBHUYKHOTO

0J10KOB

dusnyeckue ABJICHUS B MPUPOC: NPUIUBLI U OTIUBBI,
nerkeHre TutaHeT COJMHEYHOW CUCTEMBI, PEaKTUBHOE
JIBHKCHHE KUBBIX OPraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIINAOMCETP, JaTYUKHU

IIOJIOKEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHXKXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

o1 KOJIeOaHUM: TIePHO/I, 4aCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit u IIPYKAHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KoiaedaTeTbHOM ABMKEHUN
0.3 3aryxaromue KoneOaHusi. BbIHYXIEHHbIE KONIEOaHMS.
' Pe3onaHc
Mexannyeckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononeHble U TOMEepedHble BONHBI. JIJIMHA BOJHBI H
' CKOpPOCTh €€ pacrnpocTpaHeHUsl. MeXxaHHU4eCKHUE BOJIHBI
B TBEPJOM Telle, CEHCMUUYECKHUE BOJIHBI
9.5 3ByK. ']poMKOCTB U BbICcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNudpasByk u yapTpa3zByk
[IpakTuueckue padbOTHI:
Onpenenenre 4YacTOTHl W Tepuojaa  KoleOaHMi
MaTeMaTUYeCKOro MasiTHUKA.
9.7 Onpenenenre 4YacTOTHl W Tepuojia  KoleOaHMid

IIPYXUHHOI'O MasiTHUKaA
I/ICCJ'IC,I[OBaHI/IC 3aBUCUMOCTH  TICpHUOJa KoJIeOaHMI

IMOABCIICHHOIO K HUTH TIpy3a OT [JJIHWHbBI HUTH.



10

11

HccnenoBanue 3aBUCUMOCTH — TepHoja  KojieObaHuit
NPY)KUHHOTO MasATHUKAa OT Maccel Tpysa. IIpoBepka
HE3aBUCHMOCTH nepuosa Kose0aHui rpys3a,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a U JKECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUS
dusnuecKue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 AKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHAaMH, 9XO0
9.9 TexHudeckue yCTpOMCTBA: HXOJOT, HCIIOIb30BaHUE
' yIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMaruutHas npupoga csera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOlICTBA CBETa
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB  9SJEKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIEHOTO TenedoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBHe BUJUMOTO, yABTPahrOIETOBOIO u
PEHTI€HOBCKOI'O U3IIy4eHU N
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHMKY cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aK0H OTpaKEHUs
. cBeTa
114 [Ipenomnenue cBera. 3aKOH MpPEJIOMJICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JIunza. Xop mydyel B JINH3E
116 Onrtuyeckast cuctema Qoroarnmnapara, MHUKpOCKONa M
' TEJIECKOTIa




I'maz kak onrudeckas cucrema. biau3opykocts H

11.7
JaIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cektp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaIbHBIX IIBETOB. JlHcepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  yrjia  OTPaKCHHUS
CBETOBOTO JIy4a OT yIJIa MaJCHusl.
N3ydyeHune xapakTepuUCTHK H300pakKeHHsI MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yIjla  MPEJIOMIICHHUS
CBETOBOT'O JIy4a OT yrJja MMaJicHUsl Ha TPAHUIIE «BO3IYX —
11.9 CTEKJIO».
[Monyyenne wn300paXeHUH C MOMOILIBIO COOHMparomeit
JTUH3BI.
Onpenenenne (OKYCHOTO PACCTOSHHUS W ONTHYCCKOU
CHJIBI COOMpAIOIIEH TNH3HI.
OMnBITH TIO PA3TIOKEHHUIO OEIOTO CBETa B CHEKTP.
OneITEl MO BOCHOPHSATHIO LIBETA MPEIMETOB IPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUIIBTPHI
dusndeckue sBICHUS B mpupoje: 3atMenus CoyHIa u
11.10 JIyHbl, 11BETa Tel, ONTHYECKHE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBGBGIE ABJIEHUA
191 Onwitel Pezepdopna u mmaHeTapHass MoOJENb aTroMa.
' Mogens aroma bopa
129 Hcnyckanne W morjiolieHne cBeTa aToMoM. KBaHTHI.
1 ' JInnenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crtpoenue aromHoro sapa. HykinoHHas Mozens
' aTOMHOTO siapa. M30Tomnbl
s PamnoakTuBHBIe npeBpameHus. [lepwosa momypacmnana

ATOMHBIX AACP




SAnepHble peakuny. 3aKOHBI COXPAaHEHUS 3apsA0BOIO U

12.6
MaccOBOI'0 YHCEN
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus anep. MICTOUHUKHN SHEPTUH
' ConHua u 38€311
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIy4eHUH Ha KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGntoneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB
12.10 U3ITy4eHUSI.
HccnenoBanue TPEeKOB: M3MEPEHHE YHEPTUU YaACTHIIBI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
Odusnyeckue SBIECHUS B TNPUPOJIE: ECTECTBEHHBIM
paMOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE U3JIYYCHHE TMPUPOIAHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX MW3JIIy4YEHUH HA OpraHu3M
YeloBeKa
1912 Texuuueckue yCTpOiiCcTBA: CHEKTPOCKOTI,

WHIMBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona



ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKM B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 3BOJIOIHH
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOEKHBIX YYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHAAX MaTepud (BEIIECTBO M TIOJIE), O JABUKCHUU Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSTUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKH U WCIOJB30BaHUE WX JUIsl pelieHus] y4eOHBbIX 3ajad;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MMpONHECChI, UCIIOJIb3Ys Q)YHZ[aMeHTaJ'IBHBIe " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys GPU3UUECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHHsI MpaBwWiI 0E30MacHOTrO Tpynaa: HaOMoIeHUE (PUINIECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OMBITA U 3aIMCHIBATH €0 PE3yJIbTAThl, (POPMYIUPOBATH BBIBOIBI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HAa4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJYYEHHBIE PE3Y/IbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MOJyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEJIIMYMH B BHUJAE TAOIUI U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH MW TBEPABIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucji€ M B KOHTEKCTE CUTyallUld INPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3y4EHHbIE CBOICTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl W (OpMyJbl, CBs3bIBalOLIMe (pU3NUECKUe
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHUE OIPEeNATh Pa3MEepHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB IO MX OIMMCAHUIO, UCIIOJIb3Yyd 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 370pOBbsI M  COONIOJNCHHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeie; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(POpMAIUH
(bu3NYECKOro CcoJep>KaHus C HCIOJIb30BAaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBIMIOJTHEHUH y4YeOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHbIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  IIPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHHUKOB



INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYUCIICHUSI CPEeTHEH CKOpoCcTH: V = S/t
PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padukm 3aBUCUMOCTM OT BPEMEHH ISl MPOEKLHUH CKOPOCTH, MPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTb KOOpPJIMHATBHl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKECHHUS:
2
Sl =v,, #1+a,* ;
2
@opmynbl UIsl NPOEKLUUU MNEPEMELIEHUS, NPOEKLIUU CKOPOCTH M TNPOECKIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
['paduku 3aBUCHMOCTH OT BPEMEHU JJIsl MPOEKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, NPOEKLUUU IEPEMEIIEHUS, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe manenue. GopMyiibl, OMUCHIBaKONIME CBOOOAHOE MaJ€HUE Tela IO
L5 BEepPTUKAJIM (JBUXKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
' 3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUH YCKOPEHHUS,
IOPOEKIIMM CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM MAJeHUM Tejla 110




BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU YE€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
iMR
=
T
1.6 [lenTpocTpeMutenbHoe yckopeHue. HampasieHue LEHTPOCTPEMHUTEIBLHOTO
yckopenus. Dopmyra sl BBIYUCIIEHUS YCKOPEHUS:
2
a. = L
“ R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ U YACTOTY OOpaIeHUS:
1
\‘_." = —
T
Macca. [InotHoCTb BemecTBa. @opmyrna 1uist BBIYUCIIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 - -
Fyy=-F
TpeHne 1nokos U TpeHue cKoabxkeHus. opmyna 17 BEIYUCICHUS MOYJISL CHIIBI
1.12 TPEHMSI CKOJIbKEHHUS:
F_=n-N
= M
Hedpopmarnus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:




My -1,
F=Gg. 1 _2
R2
Cuna TskecTH. Y CKOpEHUe CBOOOIHOTO T1a/ICHHUS.
dopmyria s BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H noBepxHocTH 3emin: F = mg.
Jswkenue mianeT Bokpyr Cosnia. [TepBas KocMUYecKas CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHast Gu3nUYecKas BeTHIHHA.
D=mi

HNmnynec cucremsl tein. M3menenue umnyibca. MMnyibsce cumsl

1.16

1.17

1.18

1.19

1.20

3akoH COXpAaHCHHUA UMITYJIbCA OJIA SaMKHyTOfI CUCTCMBI TCII:
D=yl i,y =const
PeaktuBHOE nBHKEHHE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=F5cosc

Mexanuueckas MOITHOCTD:
A
N==
I

Kunernueckas n MMOTCHIMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUu:

H!U‘z
By

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTCHIIMAIBHON

SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHnyeckas DHEprus:

E=E;+E »

3aKOH COXpaHEHMs MEXaHNYECKON sHeprun. Popmya s 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.

[IpeBpanieHne MexaHU4ECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPEHMUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. MomenT cwiisl; M - Fl.

Ycaopue PaBHOBECHS pblyara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYHMCIICHUS JaBJICHUA TBépI[Ol"O TCIa:

_F
FP= G
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.
I'unpocratuyeckoe qaBieHNE BHYTPH KUIKOCTH.
dopmyiia a7 BBIYUCICHUS AABICHUS BHYTPH KHUIKOCTH:
P=pgh+Da,
1.22 3akoH Ilackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. Popmyna Juid ONpEAETICHUS BbITAJIKUBAIOIIEH CHIIBL,
JefCTBYIONIEH Ha TEJ0, HOTrPYKEHHOE B )KUJIKOCTh WJIU Ta3!
1.23
Fo =P8V
VYcnosue niaBanus tena. [1naBanue cy1oB U Bo3ayxoIiaBaHUe
Mexanudeckue KoneOaHus. AMIUIMTYJa, TEPUOJ W YacToTa KoJeOaHWi.
194 ®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M MEPUO/T KOJIeOaHU:
"L.,l' = i
T
195 MaremMatuueckuii ¥ MNpPYKUHHBIM MasgTHUKU. [IpeBpaieHue OSHepruu Impu
' Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pe3onanc
Mexannuecknue BonHbI. [IpononbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOPOCTh pacIpOCTPAHECHUSI BOJIHBI:
b=v-T
198 3Byk. I'poMKkocTh M BbICOTa 3ByKa. OTpa)k€eHHWE 3BYKOBOM BOJHBI HA TI'PAHMIIE
' nByX cpell. MH(dpa3Byk U ynbTpa3ByK
IIpakmuueckue pabomoi
199 W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; ApXHWMEIOBOM CHIIBL; KECTKOCTH

OPYXUHBL; KO3(pUIMeHTa TPeHHs! CKOJIbKEHUS; paObOThl CHIIbI TPEHHUS, CHUJIIBI

YIPYrOCTH; CPeIHEW CKOPOCTH JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;




YCKOpeHHUs1 Opycka NpW ABMKEHHHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl WU
nepuojia Kosue0aHWH MaTeMaTH4eCKOr0 MasTHHMKA; YacTOThl U IepHoja
KOJICOAaHUH TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACUCTBYIOLIETO HA phIYar;
paboThl CWJIBI YNPYrOCTH INpPH HNOABbEME Ipy3a C IMOMOILBIO HEMOJBHXKHOIO
0J10Ka; pabOTHI CHJIbI YIPYTOCTH IPU NOABEME Ipy3a ¢ IOMOIIbIO MOJBUAKHOIO
OI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILEH CHIIBI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
poJla TIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTEIEHU
negopManuu MpYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlpaBISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; IEepUoJa
KOJICOAHUH TMPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a MU KECTKOCTH NPYKUHBL
UCCIICIOBAaHME HE3aBHUCHUMOCTU IepHoja KoyieOaHUH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS pbluara

1.30

1.31

QDusuueckue s61eHUs 6 nNpupooe: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJAC U
TEXHUKE, TPUIUBBI W OTJIMBBI, JBIKEHHE TUIaHeT (COJIHEUYHON CHCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA >KUBOW OpraHW3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMUYeCKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU IOJOXKEHMS, PACCTOSHUS U
YCKOPEHHUs, TUHAMOMETp, MOJIIMITHUKN, PAaKeThl, pbluar, IOABIWKHBIA H
HEMOJABIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBIE MEXAHWU3MbI B OBITY,
cooO0ILaroIMecs] COCyAbl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBONH HAcoC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2.1

2.2

TEIIIOBBIE ABJIEHUA

OCHOBHBIC  TIOJIOKCHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS
BertecTBa. Mojienu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOr0 COCTOSIHMN BEIIECTBA.

Kpucrammmueckue n amop¢Hsbie Tena

I[BI/I)KCHI/IC qJacTul  BCIICCTBA. CBs3b CKOpPOCTH  ABHIXKXCHUA YaCTUll C

Temneparypoil. bpoyHoBckoe aBmxenue, iuppy3us

2.3

CMauuBaHue u KalmUJIIAPHBIC ABJICHUA

2.4

TennoBoe paclIMpeHne U cxKaThe



2.5

TennoBoe paBHOBecHE

2.6

2.7

2.8

Buytpennsis sneprusi. Pabora u Temuomepenaya Kak CIOCOObI M3MEHEHHS

BHYTPEHHEH YHEPTUHU
Bune! Teronepenaun: TemIONPOBOJHOCTh, KOHBEKILINSA, U3TyUCHHE

HanGBaHI/IC n OXJIAXKACHHUEC TCII. KommuectBo TCIIJIOTHI. Y,HGHBH&H

TEIUIOEMKOCTD:

O=cm(t,~t)

2.9

3aKoH COXpaHCHUA SHEPIrurM B TCILUIOBBIX IIpOLECCaX. YPaBHCHI/Ie TCILJIOBOI'O

Oayanca:

O +0, +..=0

2.10

2.11

2.12

2.13

Hcnapenue u koHpaeHcauus. l3MeHeHME BHYTpPEHHEH »HEpruM B IMpolecce
WUCIIApEHUsI W KOHJAEeHcauuu. KumneHue KUAKOCTU. YAenbHas TeIioTa
napooOpazoBanus: L = Q/m

Bnaxxnocts BO3yXa

IInaBnenne wu KpucCTaJuiu3anusi. HN3MmeHeHue BHYTpeHHeﬁ OHCPIrun IIpu

IJIaBJICHUU U KpUCTAJJIM3allN. YIIGJH)HEUI TCIIJIOTA I1JIaBJICHUA:

,_0

m

BHYTpeHHHH OHEPTUA CrOpaHus TOILJINBA. VY aenpHas TemioTa CropaHus TOIJIMBA:

g=Q/m

2.14

[Tpunnumns! paboTel TeroBeix aeurateneit. KI1/ remioBoro aquratesns

2.15

IIpakmuueckue pabomoi

W3mepeHne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOr0 LUIUHIPA; KOJIMYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHUPOBAHHOMN
MacChl, B KOTOPYIO OIIYIIEH HAarpeTblii LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OT/JAHHOT'O0 HArpeThIM LHMJIMHIPOM, IOCJE ONYCKaHHs €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IaBieHuss Jbpaa. lMccnenoBaHwe H3MEHEHHs TeMIIepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJI00OMeHa MpU CMEIIMBAHUM XOJIOJHOW U

ropstueit BOJBI; MpoIiecca UCTIapEeHHS

2.16

Duszuveckue s61eHUS 8 npupode: MOBEPXHOCTHOC HATSXKCHUC W KAIIUJIJISAPHBIC
SABJICHUSA B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCp3aHuC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKEe POCHI, TYMaHa, HHEsl, CHera



Texnuueckue ycmpoilcmea.‘ KalmnuJISAPbI, IPUMCPBI UCIIOJIb30BAHUA KPUCTAJIIIOB,

KUJIKOCTHBIM TEPMOMETp, aTUMK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS

247 JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, BUTATE]lb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpuszauus Ten. [[Ba BUia 31eKTPUUYECKUX 3apsiioB
3.2 B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
34 Onektpuueckoe mnone. HanpskxéHHocTh anekTpuyeckoro mnois. IIpuHiun
' CYTIEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuyeckux 3apsaoB. JleicTBUE 53JIEKTPUUECKOrO IMOJsL Ha
' ANeKTpUUEcKue 3apsanl. [[pOBOAHUKY U AUDIIEKTPUKHU
[TocTostHubIN 2nekTpuyecKkuil TOK. JlecTBus armekTpuueckoro Toka. Cuia Toka.
3.6 Hampsoxenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
' R=plis
3.8 3akon Oma 15 yuactka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=I+1; Rz%.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
Q=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE NPSIMOTO ITPOBOJHHKA € TOKOM. JInHMHM
' MarHUTHOM MHIYKLIUH
313 MarauTHoe T1oOJIe TOCTOSHHOTO MAarHuta. BzauMoaencTBHE MOCTOSTHHBIX
' MarHuTOB
3.14 JleiicTBrE MarHUTHOT'O MOJISL HA POBOJIHUK C TOKOM




3.15

Oneitel @apanes. SABnenne snekrpoMarHuTHON nHAYKUMU. [IpaBuino Jlenna

Ipakxmuueckue pabomul

W3mepeHnne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HMKAIOIIETO B MPOBOJHUKE

(pe3ucTopsl, JamMIouka), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

310 COIIPOTHUBJICHUS OT JUTHMHBI TTPOBOJIHUKA, IJIONIAN €r0 MOMEPEYHOTO CEYCHUS U
YJIEIBHOTO COTPOTUBIICHUSI.
[TpoBepka mpaBwiia Ui SJIEKTPUYECKOTO HAMPSDKEHHS TIPU MOCIEA0BATSILHOM
COCMHEHUU TPOBOJHHUKOB; IpABWJIA JUIA CUJIBI JJIEKTPHUYECKOTO TOKa MpHU
napajuieIbHOM COSMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMITIOYKA)
Qusuueckue selenus 6 nNpupooe: DICKTPUYECKUE SIBICHHS B aTMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE T0JIE€ 3€MJIH, APEiQ MOJIIOCOB,
POJIb MATHUTHOTO TIOJIS TS KU3HH Ha 3eMiIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKUE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENbh IOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSIHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBRIX BOJH

3.20 JlyaeBas mojienb cBera. [IpsiMOTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucniepcust cBera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
IIpaxmuyeckue pabomol
W3mepenne onTuueckoil cuibl cobuparomied JMH3bI, (POKYCHOTO pacCTOSIHHSA
coOuparomieid JuH3BI (IO CBOICTBY paBeHCTBa pa3MepoB IMpeaMera U

3.26 U300pakeHHsl, KOr/la MpeIMeT PacHojoXeH B JBOWHOM (oOKyce), MmokazaTems

MPEIOMIICHUS CTEeKIA.
HccnenoBanue cBoiicTBa M300payKeHUS, MOTYISHHOTO C TIOMOIIBIO COOMparoieit

JIMH3BI, N3MCHCHHUA (bOKy()HOFO pacCTosAsHuA  JIBYX  CIOXKCHHBIX  JIMH3;



3aBUCUMOCTHU yTIJia IMPCIIOMJICHUA CBCTOBOI'O Jiyda OT yIJla MaJICHUA HAa I'PaHUIC

«BO3AYX — CTCKIIO»

Duszuveckue seneHUs 6 npupode: 3aTMCHUA COJ'IHHa u .HYHBI, OoBE€Ta TCI,

321 ONTUYECKHE sABJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKU, TIEPUCKOIN, (hoToanmapaTr, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PangnoaktuBHOCTh. Anb(da-, Geta-, ramma-uznyyenus. Peaknuu anbda-u Oera-
' pacnajga
4.2 Omeitel Peszepdopaa no paccessauto ansga-yactun. [lnanerapHas Moaens aToma
4.3 CoctaB aroMHOr0 sifipa. M3oTornbl
4.4 [leprox noypacrnana aTOMHBIX siJiep
4.5 SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue s6N1eHUsT 6 Npupoode. €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4d, DPAJUOAKTHBHOE W3JIydeHUE MPUPOAHBIX MHHEPAJIOB,
JICCTBHE PaIMOAKTUBHBIX U3ITYYCHUH HAa OPTraHU3M UYellOBEKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOII, HHIUBHyalbHBIN JT03UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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