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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpexacraBieHHbIx B OI'OC OO0, a Takke ¢ ydéToMm
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmmu mnpenojaBaHus y4eOHOTO
npenmeta «PU3nKa.

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yiabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydeToMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npeaMera «Pusukan.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYaIOIUXCS M OPraHM3ALUI0 HM3Y4YeHUs (GHU3UKU Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3H
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMS.

[TporpamMma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpenjaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHsI MPEAMETHOTO COJEpKaHUS U y4yeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3nKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomuerd U Quandeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosiee sICHble 00pa3ibpl NPUMEHEHHs HAyYHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuIero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0yyJaronuxcs.

Wzydyenne ¢u3nku Ha 0a30BOM YpPOBHE TMPEANONAraeT OBJAJICHHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSCHSTH SIBICHUS,

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPIPETHUPOBATH JAHHBIE U UCTIOJIH30BATh HAYYHBIE IOKA3aTEIBCTBA JIJIS TIOTYICHUS

BBIBOZIOBY.
[lenu u3yuyeHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
KOHIICTIIIUH TIpernoiaBaHus ydeOHoro mpeaMera «DPusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eneparuu, peaan3yonxX OCHOBHbIE 0011e00pa30oBaTeIbHbIE IPOrPaMMBbI.
[enu n3ydyenus pusmku:
e [puoOpeTeHHEe HHTEpeca M CTPEMJICHHs OOYyYalOMMXCSl K HAyYHOMY H3yYEHMIO
MPUPOJIBI, PA3BUTHE UX MHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEICTABICHHA O HAYYHOM METOJe TIO3HaHWs © (QopMUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJabTaTa U3y4eHHs] OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE NMPEACTABICHUN O PONX (HUIUKHU JUISI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHIA;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieir npodeccnoHaIbHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOMN, MOATOTOBKA K HajibHEHIIEMYy O0YYEHHUIO B 3TOM
HaTPaBIICHUU.
JlocTxkeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUnBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e nmnpuoOpeTeHHe YMEHUH ONHCHIBAaTH W OOBACHATH (PU3UYECKUE SBICHHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pEUICHHUS NPOCTEHIINX pacueTHBIX 3a/lad C HCIHOJIb30BaHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pasBUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,
naboparopHble pabdOThl M SKCIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOIH30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOCHHE IMPUEMOB pabOTHl C WHPOpPMAIUEH (UMUYECKOTO COICpIKAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (HU3UKH, aHAIU3 W KPUTHUYECKOES
OlLICHMBaHKE WH(OPMALINK;
® 3HAKOMCTBO cO cepamu nmpodeccCHOHATBLHOM ACSITEITLHOCTH, CBI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHUSIX (PUIUUYECKOM
HAYKH.
OO1iee ynclo 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUs (U3UKH Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefeni0), B 8 kiiacce — 68 yacoB (2 yaca B HE/IEIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipenyaraemerii B mporpaMme mo (Qu3UKe MepedyeHb JabopaTOpPHBIX pabOT M OIBITOB
SBJISICTCSA PEKOMEHAATEeNIbHBIM, YUUTENb JeaeT BHIOOp MPH NMPOBEJCHUN Ja00paTOPHbIX padoT U
OIBITOB C YYE€TOM MHJIUBUYaIbHBIX OCOOEHHOCTENH 00YyYaroIMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, Ipe/iIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponsl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuunH. Duszndeckue HPUOOPHI.
[TorpemnocTs nu3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH M3Yy4aroT Mpupony. EcrecTBeHHOHAYUHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBM)KEHUE TMIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaeMoro sieHus. Omnucanue
(bU3NUECKUX SIBICHHUH C TTOMOLIBIO MOJAETICH

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue MpuOOPHI U MpOLEAYpa MPSAMBIX U3MEPEHUI aHATOTOBBIM M LU(POBBIM

npubopom.

Jlabopamopuwvie pabomot u onvimel.

Omnpenenenne 1EeHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasmMepoB MabIX TEI.
W3mepenune TemmepaTypbl IMpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTuuKa
TEMIIEpaTyphI.
6. IIpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHauya/ibHbIE CBeICHUS O CTPOEHHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune uacTtull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUL[ C TEMIIEpaTypOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelcTBHe wYacTuI] BelecTBa: NPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS  BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M  TBEPABIX
(kpuctaminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHMN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Habmopenue nudpdys3un.

3. HaGmionenue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WM OTTAJKMBAHUEM YacCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJOB (C HCHOIb30BaHHEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEIIJIOBOTO PACIIMPEHUs ra30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

J{BMKeHHe U B3aUMOACHCTBHE TeJl.

Mexanndeckoe nBmxeHHe. PaBHOMEpHOe W HepaBHOMEpHOoe aABMkeHue. CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBHUKEHUH. PacyeT nyTu ¥ BpeMEHU IBUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWU. B3ammonmelcTBHE TeNl Kak NpPUYWHA W3MEHEHUS
CKOPOCTH IBHMXKEHHMS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 0ObeMa BElIeCTBa.

uhwnNE



Cuwia Kak XxapakTepucTtuka B3aumojencTBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
H3mepeHune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHHe TATOTeHUs U cuia Tsbkectu. Cuna
TSOKECTU Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cui. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Hablmonenrne MexaHu4ecKoro JBUKEHUS Tea.
H3mepeHne ckopocTy MpSIMOJIMHEHHOTO ABMXKEHUS.
HabutoieHue sBjaeHUS MHEPIUH.
Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE MacC MO B3aUMOJCHCTBUIO TEJl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHON MPSMOM.
ﬂa&opamopnue padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTshKeHus (Aedopmaruu) npy>XKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJILKEHHS OT Beca Tela U
XapaxkTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIIMUCHHUS 1aBiieHus. JlaBieHue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT o0bema, Temnepartypsl. [lepenava naBneHus: TBEpAbIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [TneBmarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmiarommecs  cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe HaBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYITHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TelNo. BelTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenayda naBneHUs KUIKOCTHIO U ra3oM.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii npecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT O00BbEMa MOTPYKEHHOM 4YacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

8. VYcioBue IUIaBaHWS TeJ: IUIABaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimul.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tefla B BOJe OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH Tena.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHIIbL, JIEWCTBYIOIIEH Ha TeNo, NOTPYKEHHOE B
KUKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECA CHJIBI, JEHCTBYIOLIEH HA TEJIO B
AKUIKOCTH, OT MAcChl TeJa.

4. OnbIThl, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUJIIBI, IEUCTBYIOIIEH HA
TEJO B KUJIKOCTH, OT 00bEMa MOTPY:KEHHOMN B KUIAKOCTh YACTH TeJla U OT IUIOTHOCTU
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IPYy30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuiio paBHOBecus
peruara. [IpuMeHneHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXAHUKHU.
Koadpdumuent mnonesnoro peiictBus (manee — KIIJ[) mpocTteix mexanu3moB. IIpocTwie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTuueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXPAaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. MUccrnenoBanue yciaoBUi paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHH.

8 KUIACC

TenJioBble SIBJICHHS.

OcHOBHBIE TOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOoeHMsI BelecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmbITbl, NOATBEPKIAIOIMIUE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSHUM BellecTBa. Kpucraminyeckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KMHETUYECKOW Teopuu. (CMayumBaHWE M KalNWULIpHbIE siBleHUs. TeruoBoe
pacuIMpeHue u cxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHII.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OSHEpruu: TeIuionepeaadya u
coBeplieHre paboThl. Bupl Teronepenayn: TEIIONPOBOAHOCT, KOHBEKITUS, H3ITyUYCHHUE.

KonuyecTBO TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIeCTBa. TeMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIECTB. YelbHas TemioTa IuiaBieHusa. [lapooOpa3oBanue u KoHuaeHcarus. Vcmapenwue.
Kunenue. YnaenbHas temnora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpuatmuner padotel TemnoBbix aBurareneit KIIJ[ TtemmoBoro nBurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpavyuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.

2. HaGmoaenue muddy3uu.

3. HalGnronenue siBneHUI cMauyuBaHUS U KAWL PHBIX SBICHUH.



4. HabmoaeHue TemI0BOT0O pacIupeHus Tel.
5. H3meHeHue naBieHHs raza npu M3MEHEHUU 00bEMA U HarpEeBaHUU WIIH OXJIAXKICHUU.
6. IlpaBuia usmepeHus: TeMIepaTypsl.
7. Bunel Temionepenayu.
8. OxJaxxaeHue Npu COBEPILIEHUU padOTHI.
9. HarpeBanue rpu coBepilieHUU pabOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN pPa3/InYHbIX BEILIECTB.
11. HabGmroieHue KuneHusl.
12. HabmroieHue noCTOSIHCTBA TEMIIEPATyphl MPH TUIaBJICHUH.
13. Mogenu TEeIUIOBBbIX JBUTATEIICH.
Jlabopamopuwvie pabomot u onvimeul.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITh 10 HAOJIIOAEHUIO TEIIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH M TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb JaBJICHUS BO3JyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka rumoTe3pl JIMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJNOHMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHM Teja B pe3ysibTare TEIUIoNepenayd 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOJHON U rOpsYeil BOJIBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH MpHU TEIUIOOOMEHE C

HarpeTbIM METAJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yneiabHONU TEIIOEMKOCTH BELLIECTBA.

11. ccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTEIIBHOM BIAXKHOCTU BO3yXa.

13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

DJIEKTpHYeCKHEe 1 MATHUTHBIE SIBJICHHS.

Onexktpuzanus Ten. J[Ba poja aneKTpuUyecKuX 3apsioB. B3zaumonelicTBue 3apsyKeHHBIX
tes. 3akoH KyroHa (3aBUCHMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsAJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nexkTpuueckoro nosst. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 351eKTpUYECKUX 3apsoB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAaHEHUs JIEKTPUUECKOT0 3aps/ia.

ONEeKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTUBIEHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH AJIeKTpUUYECKOro ToKa. 3akoH J[xoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocrositHHBIE MarHuThHl. B3anMopaelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOro TOKa. [I[puMeHeHNe AIEKTPOMAarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO OIS
HAa T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmomb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.
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Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
Onektporedeparop. CrocoObl TONYYCHHUS JICKTPUYECKON JHEPruu. ODJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJlia aeKTpUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3aPsiI0B.
[IpoBOIHUKY M AUDIIEKTPUKH.
MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B KUJKOCTH.
. "'a30BbIii pazps.
. I3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYeCKOro HarpsiKEHUs: BOJIbTMETPOM.
. PeoctaT 1 marasuH conpoTUBIECHU.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MozenupoBaHue HEBO3MOKHOCTH Pa3AelICHUs IOJICOB MAarHUTa.
. MozenvpoBanue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHo€ 1moJje Toka. JJIeKTPOMAarHur.
. JleiicTBMEe MarHUTHOTO NOJIsA HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTH HaIpaBJIeHUs UHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomut u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIUYU Tell MHAYKIHUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHDKCHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKEHHs Ha pe3UCTope.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUUYECKOTO  CONMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIU TTOTIEPEYHOTO CEYCHHS U MaTepuara.
8. IlpoBepka mpaBmiIa CIOXKEHUS HAINPSHKEHUW TPHU TOCIEI0BATEILHOM COCIUHEHHUH
JIBYX PE3HCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHITBI TOKA IIPH MMapauIeIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HampsHKEHUS
Ha HeWl.
13. Onpenenenue KIIJ[ narpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MAarHUTOB.
15. I3ydyeHne MarHWTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB TMPH HX OOBEIWHEHUH U
pa3JieJICHUN.
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16. UccnenoBanue JEHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS KAaTYILIKH C TOKOM U
Mar"uTa oT CHJIbl TOKa U HAaIIPaBJICHUS TOKA B KaTyIIIKE.

18. N3yueHue neicTBUSI MAarHUTHOTO M10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITEl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAHUE
VM3MEHEHUH 3HAYEHUs U HallpaBJIEHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Mexanu4yeckue sBJICHHA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiuHENHOoe ABMkeHue. HepaBHoMmepHoe
npsiMoJuHeNHoe aBMkeHue. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenne. PaBHOycKOpeHHOE TIpSIMONTHHEHHOE ABMkKeHne. CB0oOOo HOE nageHune. OMbIThI
lNanunes.

PaBHomMepHOe aBmxkeHHE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. Ipuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOJHOIO MaJeHus.
JBuxenue 1uianer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. Heecomocts u
Neperpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsbkecTu.

Umnynec Tena. M3meHenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTrBHOE IBUKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabotel. [loTeHLmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cKaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HalmroeHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME NyTE€H M TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
pa3HBIX TEN OTCUETA.

H3mepenune ckopocTr U yCKOPEHHUSI IPSMOJIUHENHOTO JBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmonenne ABM>XeHU Tesla 0 OKPYKHOCTH.

Habmionenne MexaHNuecKuX SBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.
3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tejla M AEHCTBYIONIEH Ha HETO CUJIBI.
Habmronenne paBeHCTBa CHII IPY B3aUMOJICHCTBUU TeJ.

W3meHnenue Beca Tena nNpyu yCKOPEHHOM JIBHKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJIEHCTBUM TEI.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3AUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHre uMIyibca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.
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14. HabmoieHue peakTUBHOTO JIBYKEHUSI.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TIPH CBOOOHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPH IBUKEHUU TeJla 0] IeHCTBUEM IPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

1. KoHcTpyMpoBaHHE TpakTa [yl pa3roHa W JAJIbHEHIIEr0 paBHOMEPHOIO JABM)KEHUS
HIapUKa WM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHKCHHS IapUKa IO
HAKJIOHHOM IMJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMXKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH NMPH PABHOYCKOPEHHOM JIBMKECHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumores3bl: €CIM MPH PABHOYCKOPEHHOM JBMKEHHH O0€3 HayallbHOMI
CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHUS.

7. Omnpenenenne KodPPHUIUEHTA TPEHUS CKOTBKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. OmnpeneneHne pabOTHl CHUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHOM TOBEPXHOCTH.
10. Onpenenenue pabOThl CHIIBI YIPYTOCTU MPU TMOABEME TPy3a C HCIOIb30BAaHUEM
HENOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.
Mexanu4yeckue Koj1e0aHUS U BOJIHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
aMmIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
KOJIe0aTEIIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHW4YeCKUX BOJIH. [IpoonbHbIE M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO/ IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacripoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

AKYCTHYECKHI1 pE30HaHC.

JIaﬁopamopubze pabomot u onvimol.

1. Ompenenenune 4aCTOTHI M EPHOAA KOJIEOAHNH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOa KoJeOaHUN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJa KOJIEOAaHMH IMOJABEUIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccrnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IepHOAa KoJIeOaHWH Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, J€MOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJa KOJEOAHUHW MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.
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7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
JIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIEC BOJIHBI.
DONEeKTpOMarHUTHOE INoJie. DJEKTPOMAarHuTHblEe BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHeIX BOJH. MCIIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM

CBs3H.

DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimeol.

1. VI3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenust Cosnia u JIynsl. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHET0 OTPAXKEHHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckass cucreMa (oToanmapaTa, MHKPOCKOINA W
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIBHBIX I[BETOB.
Hucnepcus certa.

Hemoncmpayuu.

RNV AWM

[IpssMoMHEITHOE pacpocTpaHEeHHE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300paskeHUit B IMIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Tpenomnenue ceera.

OnTrudyeckuii CBETOBO/I.

Xox mydeil B cobuparolieii TuH3e.

XoJ1 Ty4dei B pacCEnBalOILIEH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntmn neiictBust GporoanmnapaTa, MUKPOCKOTA U TEIECKOTIA.

10. Mopens riasza.

11. PaznokeHue 6emoro cBeTa B CIEKT).

12. Ilonyuenue Georo cBeTa Mpu CIOKEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.

1.
2.
3.

No vk

HccnenoBanue 3aBUCHMOCTH yTJIa OTPasKEHHUS CBETOBOT'O JIy4a OT yIja MaJeHHs.
N3yueHne xapakTepUCTHK U300pa)KeHus IpeaMeTa B IMJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
TPaHHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU ¢ MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPH HX HAONIONECHUH Yepe3 IIBETOBBIC
(GUIBTPBI.

KBanToBbIe siBJIeHUS.
OmneiTel Pesepdopaa u mnanetapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEYaThie CIIEKTPHI.
PagunoaktuBHOCTh. Anbda, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sifipa.
Hyknonnas Mopmens aromMHoro sapa. M3zoromel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
nojypacrnaaa aTOMHBIX SIAEp.



SnepHbie peakiun. 3aKOHBI COXPAHEHUS 3apPSA0BOTO M MACCOBOTO YHCEN. DHEPIHsl CBS3U
aToMHBIX saep. CBsi3b Maccel M SHepruu. Peaknuu cuHTe3a W AeieHus snep. VcTouHMKH
sHeprun CosHIA U 3BE3N.

Snepnas snepreTuka. JIeiCTBUSA pagloaKTUBHBIX U3TYYCHUH Ha )KMUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIYYCHHS U TIOTJIOMIEHUS.

CIHeKTphl pa3TUYHbIX Ta30B.

CrnexTp BoaoOpoa.

HaGmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3HPYIOUTUX U3TyYEeHUH.

Peructparus uznydeHus mpupoIHBIX MHHEPAIOB U TIPOJTYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGmro/eHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanue TPEKOB: M3MEpPEHUE JHEPTMHM YACTHUIBI 1O TOPMO3HOMY IYTH (IO

doTorpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOPUTENEHO-0000IIAOMMK  MOAY/h TpEIHA3HAUYeH JUIsl CUCTEMaTH3alluk |
0000111eHUSs TPEIMETHOTO COAEPIKAHUS U OIbITA IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (GU3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
duznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydyeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BHUIBI
JEATeILHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCs JOCTHIKEHHWE TMPEAMETHBIX H
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs, (HOPMHUPYETCS €CTECTBCHHOHAYJIHAS
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJICHHS, TNPUMEHSS TOTyYCHHBIC 3HAHUSA,
peniath 3a7a4M, B TOM YHCIIC KAaUeCTBEHHBIC U SKCTIICPUMCHTAIIbHBIC.

[IpyHIMIIAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00yYaroUIUeCs BHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMpeAaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH PACIIO3HABATH W HAYYHO OOBSICHATH (DM3MUCCKUE SBIICHUS
B OKPYKAroIIel MpUpo/ie U TOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE JIS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI Han0oJiee BaXKHBIX JOCTH)KCHHI COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHIECKOTO MCIOIh30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHIS] H COXPAHCHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUHU.

Kaxgas u3 TeM JaHHOTO MOAYNS BKIIOYAET OJKCIEPUMEHTAIbHOE HCCIEIOBaHUE
obobmaromero xapakrepa. Moylb 3aBepIaeTcsi IPOBEACHHEM TUATHOCTHYESCKON U OIICHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIIETO 00pa30BaHHUS.

OUAWN e



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HAMpaBiIeHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCTHBIX 06pa30BaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00ImIero oOpa3oBaHUS Y

oOyuarorierocst Oynyt c()opMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) mnaTpMoOTH4Y€eCKOro BOCIIUTAHUSA:

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCY)KJIEHHUH OOILIECTBEHHO 3HAYMMBIX M STHUYECKUX
pooJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HaHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B I€ATEIILHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHH,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (U3NYECKON HayKH KaK MOILHOTO MHCTPYMEHTa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BayKHEHIIEH coCTaBIIsIIONIEH KYIbTYpBbI;

- pa3BUTHE HAYYHOI JII0003HATEILHOCTH, MHTEpPECA K UCCIIET0BATEIBCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXHOCTH MpaBWil O€30IIaCHOrO TOBEACHUS Ha TpPaHCIOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBbIKA peQIIeKCUH, IPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUIEHHM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U (PU3MUECKUX 3HAHU;

- HUHTEpEeC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuii, CBI3aHHBIX C (PUBUKON;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAaHUM JUIsl pelleHus 3ajad B obsactu
OKpY’KaIOIllel Cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHI
JUISL OKPY>KArOIEen CpeJibl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOIeM U MyTeH UX pereHus;

8) aganTanuu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTpeOHOCTb BO B3aMMOJEHCTBMM TPH BBIOJHEHUH HCCIEAOBAaHUM M IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TEIbHOCTh;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATh HJEH,
MTOHSITHSL, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (QU3UKY;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBJIATH B3aMMOCBS3H IMPUPOJIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHCIJIE C UCTIOIb30BaHNEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JCHCTBUU C Y4YETOM BIMSHUSA HA OKPYXKAIOLIYI0 CpPeAy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUN.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynprate ocBoeHHMs NporpaMMbel 1O (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTaNpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHble JAEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

® BBIIBISTH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJICHUH);

® YCTaHABIMBATH CYUIECCTBEHHBINA MPU3HAK KJIACCU(UKALMU, OCHOBAHUS AJIsi 000O0IICHUS
U CpaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBACMBIX (aKTaxX, JaHHBIX H
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

® BBIABIATH MPUYUHHO-CICJACTBEHHBIE CBS3M MPU HU3YyYCHHH (UIUYECKUX SIBICHUN U
MPOIIECCOB, JIeNaTh BBIBOJABI C WCIIOIH30BAHUEM JICIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUEeHUMN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEJIHMUNH;

® CaMOCTOSTENIFHO BBIOMpATh Crmocod pemieHuss y4eOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHUs, BBHIOOp HamOoiee MOIXOJSIIEro ¢
y4€TOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckue 1eiCTBUSA:

®  ICIIOJIB30BATh BOMPOCKHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

® TMPOBOJUTH IO CaMOCTOSATEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIM
bu3nueckuil HKCIEPUMEHT, HEOOIbIIOE UCCeI0BaHUEe (PU3NYECKOTO SIBICHUS;

® OIICHWBaTh Ha NMPHUMEHUMOCTHh U JIOCTOBEPHOCTh WH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

® CaMOCTOATENbHO (OpMynIHpoBaTh OOOOMIEHHS U BBIBOABI 1O  pe3yiabTaTaMm
POBEEHHOTO HAOIIOIEHUS, OTIbITA, UCCIICIOBAHMUS,

® TIPOTHO3UPOBATH BO3MOXKHOE JTANIbHEHIIIee pa3BuTHe (HU3NIECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIONI0KEHUS 00 X Pa3BUTHHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® [PUMEHATH PA3TMYHBIC METOJBI, MHCTPYMEHTHI W 3allpOChl NPH IOUCKE U OTOOpE
uH(GOpMaIIMY WIH JAaHHBIX ¢ YUETOM MPEAoKEeHHOW yueOHoM (pru3nueckoit 3a1auu;

® AHAIM3WPOBATh, CUCTEMATH3UPOBATH M MHTEPIPETHUPOBATH WHPOPMALUIO PA3TUIHBIX
BUOB U (POPM TIPEIICTABIICHHUS;

® CaMOCTOSATENbHO BBIOMpATh ONTHMANBHYIO (POpMy mMpencTaBieHus HHGOPMAIUU H
WLUTIOCTPUPOBATh pEIlaeMble 3aJaud HECIOXKHBIMU CXEMaMH, JAuarpaMMaMH, HHOU
rpaduKoN U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B X0lIe OOCYXIeHHs Y4eOHOro Mmarepuala, Pe3yJbTaToB JIa0OpaTOpPHBIX pPabOT u
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEeMBI U BBICKA3bIBATh WIICH,
HAIleJICHHBIE Ha PellieHUe 3a/1a4l U MOJIepKaHne OJaroKenaTeIbHOCTH OOIIeHNUS;

® COIMOCTaBIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB JIMAJIOTa,
O0OHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

® BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOoJIMYHO  TPEACTABIATH  pPE3yAbTaThl  BBIIOJHEHHOTO  (M3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

NOHMMATh M MCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHIMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckor mpoOIeMsl;

NPUHUMATh eI COBMECTHOW JAEATeNbHOCTH, OPraHW30BBIBATH JACHCTBUSA IO €&
JOCTHKEHUIO: PACIpeNeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yabTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTAs KAaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIpPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTHMMH YWIEHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHUS

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nyeCKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHUuN (MHIUBUAYaAIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILICHUH IPyIoi);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeaaracMble BApUaHThI peILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, IMOLIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyIaraTh IUIaH €€ N3MECHEHMS;

OOBSICHATh MNPUYMHBI JIOCTHXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBILIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpuU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peleHud (U3NYECKUX 3a1ad WiId B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

HUCIIOJIb30BAaTh ITOHATHA: (1)I/ISI/I‘ICCKI/IC n XHMHWYCCKUEC ABJICHUA, Ha6H}OJIeHHe,
OKCIICPUMCHT, MOJACJb, T'MIIOTE3a, CANMHUIIBI (I)I/ISI/I‘-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KMUIKOE, razo00pa3HoOe), MEXaHUYEeCKOoe
NIBW)KEHUE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TpaeKTOpus,
paBHOAEWCTBYIOIIast cuia, jaedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COOO0IIAOIINECS COCYIbI;

paznuyath sBreHus (1ud¢y3us, TEII0BOE IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHUsA, Iepenada JaBICHHUS TBEPIbIMU



TEeJIaMU, KUAKOCTSMH U ra3aMu, aTMOC(EepHOe JaBJICHUE, IIJIaBaHUE Tell, TPEBPAILCHUS
MEXaHUYECKOM SHEprun) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KaIOILEM MHpE, B
TOM 4YHcie (pU3MYecKHe SBICHHS B IMPHUPOJE: NMPUMEPHl ABIKCHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHUBOW W HEKHUBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHsS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS HA >KMBOH OpraHu3M, IJIaBaHHUE DHIO,
pblYark B Teje 4YelIOoBeKa, IIPU 3TOM IEepeBOJUTh INPAKTUYECKYIO 3aJady B y4yeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (hpU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJAa TSKECTH, BEC Tela, Cujla TPEHUs, IaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ia3a), BHITAJKUBAIOLIAs CHJIA, MEXaHWYeckas padora,
MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJE3HOr0 ACUCTBUS
MEXaHU3MOB, KMHETHYECKasi M MOTEHUUAIbHAsl SHEPrHsi), IpU OIUCAHUU IPABUIIBHO
TPAKTOBATh (PM3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NYeCKUX BEJIMYMH, HAXOAUTHh (DOPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bu3uUecKuX BEIHYMH,

XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS M TPOLECCH, HCIONB3Ys
IpaBUJia CIOKEHUs cui (BAOJb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHHUsI MEXaHMYECKON SHepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKHE SIBIICHHS, MPOIECCHI M CBOMCTBA Tel, B TOM YHCJIE U B
KOHTEKCTE CUTyalMil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUUYUMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 UW3yYEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7aud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI M (OPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MUYECKHE BEIWYMHBI B (OPMYNbI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBbIE JaHHbIC, HEOOXOAMMBIE IJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb NOJYYEHHON (PU3NYECKON BETMUNHBI;
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIKM (PUINIECKUX
METOJIOB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEINOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBO/BI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMNBITHI MO HAOIIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsiEMble NPEANON0XKEHUs, COOMPaTh YCTaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHNS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIEPATYpPhl C UCIHOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0CONIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUIKYILETOCs
T€Na OT BPEMEHM JIBUKEHUS Tella, CHJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¥ HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUIOIIAIN
CONPUKOCHOBEHHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHHBI, BBITAIKUBAIOLIEH
CWIBl OT OO0BEMa MOrpyKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCIOBMHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeIoKeHHOMY IIIaHy, (UKCHpOBaTh pe3yJbTaThbl MOJIy4YEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM M TBEPIOrO Tejla, CUJIa TPEHHs CKOJIbKEHHUs, JaBJIECHUE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHW3MOB), CIenysl MPEeAIOKECHHON
MHCTPYKILUU: TIPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIMYMHBI;

coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3plBaTh MNPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJBUKHBIN U
HENOJIBUKHBIN 0JIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOHl Ha MX OmMcaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THAPABIMYECKUI IMPEcC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HAcoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIuUMble
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XKM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOopaMHU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYKaroIleH Cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U IYyTEM CpPaBHEHHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATYpy
(Gu3NYECKOro CoJepKaHus, CIpPAaBOYHbIE MaTepuaibl, pecypcbl cetu HWHTepHer,
BJIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe NMHUChbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEpPKaHUs, B TOM YHUCIIe yOIUYHO JeNaTh
KpaTKHe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM y4eOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpeneiaTh 00s3aHHOCTH B
Ipynme B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTH TPYIIIH,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K xonny oOyueHust B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOEC IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIHUs, TEIIOBOW JBUIATElb, JIEMEHTAPHBIN IEKTPUUECKUHN 3apsll, DJIEKTPUUYECKOe



10JIe, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pasinyarh sBiIeHUS (TEIUIOBOE PACIIMPEHHE M CXKaTHEe, TEIUIoNepenada, TEIUIoBOE
paBHOBECHE, CMadyMBaHME, KANWUIPHbIC SBJIECHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJIEHUE,  KpucTajum3auus  (OTBEpAEBAaHME),  KHUIIEHME,  TeIUlolepeaaya
(TEeruIoNpOBOJHOCTb, KOHBEKLIMSA, W3IyYEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEHUCTBHE
3aps0B, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBUE MAarHUTHOTO IOJI HAa NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLMS) II0 ONMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uucie (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE ABJICHUS B NPUPOAE, KPUCTALIBl B npupoze, uznydenue ConHua,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00Opa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JJIEKTPUUYECKUE SIBIEHUS B aTMoc(epe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpel( MOJIOCOB, pOJb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUUYECKYIO 33a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pu3HUECKUe SBJICHUS, UCIIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTh ~ BEILECTBA, YAEIbHAs TEIJIOTa IUIABICHUSA, YJEJbHAs TEIUIoTa
napooOpa3oBaHMs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3]yXa, 3JIEKTPUUECKUIN
3apsil, CHUJa TOKa, OJJIEKTPUYECKOE HAINpsDKEHUE, COMPOTUBIIEHUE IPOBOJHUKA,
YJI€IbHOE COIIPOTHUBIICHHE BELIECTBA, pa00Ta U MOLIHOCTb 3JIEKTPUYECKOI0 TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HauCHHSI ¥ eITUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (YOPMYJIBI, CBA3BIBAIOIINE
JAaHHYIO (U3MYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
OPUHLNIT CYNEPHO3UIMM TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsfa, 3akoH OMa s ydyacTka Lenu, 3akoH J[xoynsa—JleHna, 3aKoH COXpaHEHHs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (PU3MUECKHE MPOILECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INIAroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBJICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacy€THble 3agaud B 2-3 JAEMCTBUS, MCMONb3YsS 3aKOHbI M (HOPMYIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE /ISl €€ pellleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMH JAaHHBIMH;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TMOMOLIM (PUIUUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIENOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tesl (KanWUIAPHBbIE SIBIEHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTHU IPOLIECCAa OCTHIBAHUS U HaIrPEBAHUS IIPU U3JyYEHUH OT LIBETaA
U3Iydaolme (Ioriomaronie) IOBEPXHOCTH, CKOPOCTb HCHApeHUs BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJU €€ IIOBEpXHOCTH, DJJEKTpU3alus Tel U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YalIM3al1sl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATEISA
MOCTOSIHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIE MPEANOI0KEHUsA, COOUpPATh
YCTAHOBKY M3 IPEUIOKEHHOI0  00OpyJOBaHMs, OIUCBHIBATh XOJA OIBITa U
(GbopMyITUPOBATH BEIBOJIBI;

BBITOJIHAT NPSMBIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl HM3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIFOTHON MOTPEIIHOCTH;

NPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEITUYMHBI OT JIPYTroH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIE0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIEOBaHUEe, COOMPATh YCTAHOBKY M BBHINONHATH U3MEPEHHS, CICIYS
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/bTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BBHIBOABI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHON MHCTPYKLUHU, U BBIYUCIIATh 3HAYCHUE BEJITUYHHBI;

coOmoaTh TMpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOH Ha MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETHTEIbHbIE TMPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAHUS O CBOMCTBaxX (U3MUECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEeMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JJIEKTPUYECKUX LIETIEH C IMOCIEN0BATEIbHbIM U NapauIeIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;
IOPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(GOPMAIMIO O MpPUMEPax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JJs oOecrneueHus
0€30MaCHOCTH TpH OOpaIleHud ¢ NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh MOMUCK HH(pOpManuu (U3NUecKoro cojepxanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIJICJIATE MH(MOPMALIMIO, KOTOpas SBJISETCS TNPOTUBOPEUYUBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh TIPU BBITIOTHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TOMYJSIPHYIO JIUTEPATYPy
bu3nyecKkoro cojaep)KaHus, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIQJICTh TMpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIMH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co31aBaTh COOCTBEHHBIC MUCHPMEHHBIC M KpPAaTKHE YCTHBIE COOOIICHUs, 0000IIas
WH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJICpPXKAHHSA, B TOM YHCIIC
nyOIMYHO  TPENCTaBISITh  PE3yiabTaTbl  MPOEKTHOM WM  HCCIIEJ0BATEIbCKOM
JeATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh U3YUYCHHBIA MOHATHUHHBIA ammapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHHE IIPE3CHTALIUEH;

IPU BBINIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (U3MUYECKUX MPOIIECCOB
pacnpeaensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aa4aMU,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JIEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JEATCIBHOCTh  TPYIIBL,  BHICTPAUBATh
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, TPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMA OTCYETA, MAaTEpUANIbHAsT TOYKA, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Teja, paBHOBECHE,
MEXaHM4YeCKWe KoleOaHWsi U  BOJIHBI, 3BYK, UWH(QPa3ByK ©  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToriomieHus, anbda, O6era- M ramma-
W3JIy4E€HMS, U30TOIIbI, SJCPHAst SJHEPIeTHUKA;

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEAKTHUBHOE JIBU)KCHME,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXawllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEHHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NPEIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJiMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa H3ITydeHHs)
II0 ONMMCAHHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINUX
JaHHOE (hr3MYecKoe SIBICHUE;

pacro3HaBaTh IPOSBJICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3NYECKUe SBJICHUS B MPUPOJE: NPUIUBBI U OTIUBBI, JABH)KEHUE IJIaHET
ConHEYHOU CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHUYECKHME BOJHBI, IyHaMH, 3XO, I[BE€Ta TEll,
ONTUYECKHE  SBJICHUS B  MpHUpOJEe, OHOJOrMYecKoe JECWCTBHE  BHJUMOIO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIA DPaJUOAKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE M3JIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paiiOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4esoBeKa), IpU 3TOM MEPEBOINUTh
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBbIC CBOWMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pu3MUecKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMUMHBI (CpPeIHssE MU MTHOBEHHAs CKOPOCTh Tella IPU HEPABHOMEPHOM ABM)KCHUU,
YCKOPEHHE, MEepEeMEIIEHNE, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJA YIOPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs, BEC Tela, UMIYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPTUs Teja, MOJHIATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IIOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI



DHEPrus, TOJHAas MEXaHWYecKas HHEeprus, MepuoJ W 4YacToTa KoJeOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTelb NPEIOMIICHUS
Cpezbl), IPH ONHCAHWM TPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBl (PU3NYECKUX BEJIMYMH, HaXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI 3HEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLMII CYNEPHO3ULMU CUJ,
IPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAXEHWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBaTh €r0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluld  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 uW3y4YeHHBIX CBOMCTBA (PU3MYECKUX SABJICHUHM, (PUINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIN3a
yCIOBMS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEIICHUS,
OPOBOJIUTH PAacUy€Thl M OLIGHWBAaTh PEATUCTUYHOCTH IOJTYYEHHOIO 3HAUYEHUs
(U3UYECKON BEIMYUHBIL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh IPU HOMOIIM (HU3HYECKHX
METO/0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKAa MPOBEACHUS HCCIECIOBAHUS,
JieNIaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOJCHUN U ONBITOB;

IPOBOJUTH ONBITHI MO HAOIIOJACHNUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MAasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTH OT aMIUTUTY/AbI MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE pacipOCTpaHEeHUE
CBETa, pPa3lioKeHHe OeJIoro cBeTa B CHEKTP, M3y4eHHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHMsl IpeaMeTra B COOMparolled JIMH3E,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYIOBaHMSI, OTIUCHIBATH XO/I OITBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((OKYCHOE pacCTOSIHHME COOMparole JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO Tpubopa);

NIPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (DPU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBHUCUMOCTh MYTH OT BPEMEHH MPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPAKEHUS CBETa OT yIJa MaJCHUS U
yIjia MpeNoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIUYMH B BHJE TAOMUIl U rpaduKoB, A€TaTh BBIBOJABI MO PE3ylbTaTaM
HCCJIEJIOBAHUS,

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
XKECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJIHKEHUS, MEXaHHUYecKas padora u



MOIIHOCTb, YacTOTa M TMEpHOA KoJeOaHW MaTeMaTH4YeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKass Ccujga coOWparomed JIMH3bI, PaTuOaKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJIHATH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLIHMH, BBIYUCIISITh 3HAYCHUE BEIUYHMHBI U
AQHAIN3UPOBATh IIOJYyYEHHBbIE pe3ylbTaThl C Y4YETOM 3aJaHHOM MOrPELIHOCTU
W3MEPEHHUI;

coOioaTh TpaBWia TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
0o0opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCUYHBI MCTOYHMK CBETA, Jy4Y, TOHKas JIMH3a,
IJIaHETapHask MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S1pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUIOMETP, JATUYMKHU MOJIOKEHNUS,
paccTosSHUS U YCKOPEHHUSI, paKeTa, 3X0JI0T, OYKU, IEPUCKOII, (oToanmapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300paKeHUH B ILIOCKOM
3epKajie ¥ coOuparoIei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIs OOecreyeHUs
0e30macHOCTH NIpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH Cpese;

OCYIIECTBIISITh MOUCK UHPopManuu (Qu3uveckoro cojepxkanus B HTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOMCKOBBIA 3ampoC, HAXOJUTh IMYTU OINpeAeTeCHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATypPy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHUs HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKHUX HCTOYHUKOB (PU3MUECKOTO COAEp)KAHUS, IMYOJUYHO IMPEACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIENI0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd MU
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaled ¢ Y4€TOM OCOOEHHOCTEH ayIuTOpuUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bceero ogITpo.m)m,Ie p 6aKanec1me o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
1.1 dusnka - Hayka 0 IIPUPOIE 2 bubmorexa LOK
’ YK PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (DH3HHECKHE BEIHHHbI 2 I https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METOJI IIO3HAHUS 2 1 bubmiorexa [JOK
) yi 8 https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeJIeHHS O CTPOEHHH BellecTBa
2.1 CTpoeHUe BeIECTBA 1 bubmaorexa [JOK
' p H https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) 1 bubnuotexa [JOK
’ BelllecTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pasznen 3. /IBuskeHue U B3auMo/IeiicTBHE Tel
bu6mmorexa [IOK
3.1 Mexaniieckoe ABIXCHIE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Mrepups, macca, I10THOCTS 4 I https://m.edsoo.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 bubmmorexa LIOK

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




Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBieHus TBEPABIMU 3 bubmumoreka [IOK
) TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7t416194
bubmuorexa [JOK
4.3 ATmochepHOe NaBICHHE 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 ) 3 bubmuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7t416194
Hroro no pazueny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Pabora i momEoCT® 3 ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexanu3mb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanueckas SHeprus 4 I I https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/ HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le 06pazoBaTeIbHbIE
padoThI padoThbI pecypesI
Pa3nen 1. TerioBble IBJIEHNA
1.1 CTpoeHHne 1 CBOMCTBA BEIECTBA 7 buGnuorexa LIOK
’ P m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennosere mponeccat 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
22 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarnutHsle BJICHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2.4 ONeKTPOMArHUTHAS HHAYKLA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecypesI
Pa3nen 1. Mexanuyveckue siBJIeHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
) OTMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 B3anvopercTane Tei 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHEI coXpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexanuueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
22 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f4 1 adat




bubmuorexa [JOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBLI€E IBJIEHUSA
5.1 Hcnyckanue v morjomnieHue CBeTa aToMoM 4 1 bubmmorexa [IOK
: Y m https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 Crpoenue aTomHoro sjpa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 SInepHble peakun 7 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHHS 9 ) bubnnorexa [JOK
) Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
MOYPOYHOE INIJIAHUPOBAHHUE
7 KIIACC
Ne KoJsunyecTBo 4acos Jara DJIeKTPOHHBbIE HU(PPOBLIE
o/ Tema ypoka Beero Kontposbubie IIpakTuueckue W3ydenus oGpasoBaTejbHbIe
padoTsI padoThbI pecypcbl

dusuka — Hayka O IIPUPOJIE.
1 Asnenus npupoasl. dusnveckue 1
SIBJICHUS

https://m.eds00.ru/3¢9c9366

MexaHn4eckue, TeMIOBbIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,

https://m.edsoo.ru/df1{6fb8




CBCTOBBIC, 3BYKOBBIC AABJICHUSA

dusnyuecKue BeIUYUHbBI U UX
U3MepeHue

https://m.edsoo.ru/6185¢e41e

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATyphI IPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMIepaTypbl”

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3YYarOT
npupoy. EcrecTBeHHOHay4HbIN
MeroA no3Hanus. Onucanue
(bU3NIECKUX SIBICHHUH C TIOMOIIHIO
MoJeen

https://m.edsoo.ru/2312c¢9d7

https://m.edsoo.ru/3842f3a4

Ypok-uccnenosanue "l[Iposepka
TUNOTE3BI: JATBHOCTH ITOJETA
IapHKa, MyIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, UEM
0oJ1bIIe BbICOTA IMycKa"

https://m.edsoo.ru/145¢7ble

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE
CTpOCHHE BElIeCTBa

JIBr>xeHue 4acTHIl BEIISCTBA

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

Ypok-uccnenoanue «OnbITHI 11O
HaOJII0JICHUIO TETJIOBOTO
paCIIMPEHHUS] Ta30B»

https://m.edsoo.ru/dc28d455

10

11

ArperaTHble COCTOSIHHS BEIIECTBA

B3anMocBsa3p Mexay cBOKWCTBAaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

ATOMHOMOJICKYJIIPHBIM CTPOCHUCM.

Oco0eHHOCTH arperaTHbix
COCTOSIHUM BOJIBI

https://m.edsoo.ru/93dd87d7

https://m.edsoo.ru/bb22e4as




12

13

MexaHnueckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JIBMOKEHUE

Ckopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394

14

15

Pacuer IIyTHU 1 BpEMCHU IBUKCHUA

WNuepuus. 3aKkoH UHEPLUH.
B3anmoaeiicTBue Ten Kak mpuyMHa
W3MEHEHUS CKOPOCTH JIBHXKCHHS
Ten

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482e

16

IInotHoCTHh BemectBa. Pacuer
Macchl 1 00bemMa Teja 1o €ro
IJIOTHOCTHU

https://m.edsoo.ru/4cd7ale8

17

JlaGoparopHnas pabota
«OrnpeneneHue MIOTHOCTH
TBEPJIOTO TEJIa»

https://m.edsoo.ru/766£1{89

18

Pemrenue 3agad mo reMe
"[TnoTHOCTE BemecTna"

https://m.edsoo.ru/3f769a5a

19

Cuna xak XxapakTepuCTHKa
B3auMozerncTaus ten. Cuna
ynpyrocty. 3akoH ['yka

https://m.edso00.ru/2546928c

20

21

JlaGopatopnas pabora «3yuenue
3aBHCUMOCTH PACTSIKEHHS
(medhopmanun) Ipy>XKMHBI OT
MIPUIIOKEHHOMN CUIIBDY

SIBnenune Tarorenus. Cuia TSHKECTH

https://m.edsoo.ru/atbd9bdd

https://m.edsoo.ru/5f763ae9

22

CBs13b MEX]ly CHIION TSAXKECTH U
Maccol Tena. Bec tena. Pemenue
3aza4 o teme "Cuna tsoxkect"”

https://m.edsoo.ru/511ca9df

23

24

Cuna TsKecTH Ha IpYTux
wianetax. duznyeckue
XapaKTePUCTHKH TUTAHET

N3mepenne cuit. JluHamomeTp

https://m.edsoo.ru/384f287b

https://m.edsoo.ru/f663912d




25

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/594bb9cd

26

CiioxeHue IByX CHJI,
HaIIpaBJICHHBIX 110 OJHOM IPSIMOM.
PaBHOelicTBYIOIIAS CHIT

https://m.edsoo.ru/62elae35

27

28

29

30

31

Permrenue 3agad mo reme
"PaBHoneiicTByromas cuin"

TpeHue CKOJIbKEHUS U TPEHUE
1oKkosi. TpeHue B mpupone u
TEXHUKE

Jlaboparopuas padota «3ydeHue
3aBHCUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
IIOBEPXHOCTEW

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEH CUJIIBI

Pemenue 3amau mo remam: «Bec
tena», «['paduyeckoe
n3o00pakeHue cuny, «CHIIbI»,
«PaBHOZIEHUCTBYIOILAS CUID»

https://m.edsoo.ru/78755da8

https://m.edsoo.ru/8481b4bd

https://m.edsoo.ru/99eaSef7

https://m.edsoo.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHHUEC),
«Macca, II0THOCTBY, «Bec Tenay,
«I"paduyeckoe n300pakeHUE CUIT»,
«Cumbi»

https://m.edsoo.ru/33fe531c

33

34

35

Hasnenue. CriocoObl yMEHbILIEHUS
Y YBEJIMYECHHUSI TaBJICHUS
JlaBrieHue ra3a. 3aBHCUMOCTD
JaBlIeHHs ra3a oT 00béma,
TEMIIEPATYPhI

[Iepenaua naBiieHUs: TBEPABIMU
TeJIaMU, )XUIKOCTSIMHI U Ta3aMH.

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461




36

37

38

3akon [Tackansg

JlaBiieHUE B XKUJIKOCTH U Tase,
BBI3BAHHOE JIEHCTBUEM CHJIBI
TSKECTHU

Pemenue 3anau o teme «JlaBieHue
B JKUJKOCTH U Ta3e. 3aKOH
ITackamns»

Coobmaromuecst Cocy bl

https://m.edsoo.ru/8e8367b5

https://m.edsoo.ru/3c9f6fad

https://m.edso0o0.ru/384621b8

39
40

I'mppasinueckwii npece

Manomerpsl. [lopuiaeBon
KUJKOCTHBIN HAacoC

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b

41

42

Atmocdepa 3emmn. [Ipuanner
CYIIECTBOBAHMUS BO3IYIITHON
000J104KH 3eMJIH. 3aBUCUMOCTD
aTMOC(EepHOro JTaBICHHS OT
BBICOTHI HaJl YPOBHEM MOPSI

Bec Bozmyxa. AtmocdepHoe
JIaBIICHHE

https://m.edso00.ru/92496692

https://m.edsoo.ru/ccd4dads

43

44

45

N3mepenue atmochepHoro
nasnenus. OneiT Toppuuenau
3aBUCUMOCTb aTMOC(EPHOTO
JIaBJICHUsI OT BBICOTHI HaJl yPOBHEM
Mopst

Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE HA Pa3JInYHBIX BHICOTAX

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6c48c524

https://m.edsoo.ru/e7a99517

46

Pemrenue 3agad mo reMe
"ATtmocdepHoe naBieHue"”

https://m.edsoo.ru/c12835a8

47

JlelicTBHE KUAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaGopatopHnas pabora
«OmpeneneHne BEITAIKUBAIOIICH

https://m.edsoo.ru/3749d5cc




CHUJIbI, ICVCTBYIOLLEH Ha TENO,
MOTPY>KEHHOE B JKUIKOCTbY

49

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCUMOCTH Beca
Teja B BOJe OT 00bEMa
IOrPY’KEHHOM B KUJAKOCTh YaCTH
Tenay

https://m.edsoo.ru/3c11398c

50

51

52

IlnaBanue Texn

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa Ui
KOHCTPYMPOBAHUE JIOJIKU U
orpeJiesieHue e€
rpy30noabEMHOCTH"

Pemenue 3amay mo remMam:
«IlaBanue cynos.
BosnyxorutaBanue», «/laBnenue
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edso0o0.ru/3373694e

53

Mexanuueckas pabota

https://m.edsoo.ru/8a8cac47

54

55

56

MoiHocTh. ETUHUIEI MOIIHOCTH
VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI IIpH

o ypEMe 10 JiecTHHIE"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cuil Ha ppluare

https://m.eds00.ru/4395592¢

https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

57

KonrtponsHas pabora no Teme
«/laBiieHnEe TBEpABIX TEN,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoepodHas
pabota

https://m.edsoo.ru/3¢391d99

58

PezepaHblii ypok. Pabora ¢
TEKCTaMH 110 TeMe «/laBieHue
TBEPJIBIX TN, KHUJIKOCTEH U ra3oBy /

https://m.edso00.ru/76988618




Bcepoccuiickas npoBepodHas
paborta

59

60

Peryaru B TexHuke, ObITY U
npupoae. JlabopaTopHas pabora
«HccneqoBanue ycioBuil
paBHOBECHSI pblUara

Pemmenue 3aa4 o TeMe «Y CJI0BUSA
pPaBHOBECHsI pbIYara

0.5

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

61

62

Koaddurnment nonesnoro necTpust
Mexanu3Mma. Jlaboparopnas pabora
«3mepenue KII/I nakinonHoi
IJIOCKOCTHY

Pemenue 3ama4d no treme "Pabora,
MotHocTh, KITI"

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

64

Mexannyeckas SHEpIusl.
Kunernyeckas 1 noTeHIMaIbHAs
SHEPIUs

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

65

66

YPOK-2KCIIEPUMEHT IO TEME
"DKcnepruMeHTaIbHOE OIpeieTIeHHE
WU3MEHEHHUS KUHETUYECKON U
MTOTEHIMATIbHON SHEPTUH IIPH
CKaThIBaHWM TeJa 110 HAKIIOHHOU
miockoctu"

KonTponbHas pabota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

67

PesepBHyIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHudeckoe
nBIOKeHHue"

https://m.edsoo.ru/355411fe

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.

https://m.edso0o.ru/281b265¢




‘ MouiHocTs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68 4 12
8 KUIACC
No KoJunyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue — o0pasoBare/bHbIE
padoThI padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
MOTICKYIHPHO-KHHETHHACCROA 1 https://m.eds00.ru/4b6b1523
TEOPUU U UX OTBITHBIC
MIOITBEPIK ICHUS
Macca u pazMep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUMN 1 https://m.edsoo.ru/7236c919
BEII[ECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
COCTOSIHH BEIIeCTBA HA OCHOBE 1 https://m.edsoo.ru/94849842
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH
Kpucranmiieckue i avopdisie 1 https://m.eds0o.ru/5d25b3dd
Tena
CMa4HBAHKE U KATUILIPHOCTS. 1 https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE
TeroBoe pacluMpeHne U CoKaThe 1 https://m.edsoo.ru/42dc6eaf

Temnepatypa. CBsi3b TEMIIEPATYpPbI
CO CKOPOCTBIO TEIJIOBOTO
JIBMDKEHUS YaCTHIL

https://m.edsoo.ru/767b611b




Buytpennss sneprus. CriocoOsr
W3MEHCHUs BHYTPEHHEH SHEPriu

https://m.edsoo.ru/7al61b6d

10

11

12

Buner Teronepenauu
Ypok-koHpepeHuus
"[IpakTHUYECKOE UCIIOIB30BaAHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB B LIEJIX
sHeprocoepexkeHus"

KonnuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

13

VYpaBHeHHE TEIIOBOrO OajlaHca.
Terui000MeH U TEII0BOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaGopaTtopHnast pabora
"UccneqoBanue ABJICHUA
TEI1000MeHa IpU CMEIIMBaHUH
XOJIOJIHOW U ropsideii BObI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer koau4yecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKIECHUN

JlaGopaTtopHast pabota
"Onpenenenue yueiabHOU
TETJIOEMKOCTH BemecTBa"
DHeprus TorMBa. Y 1eiapHas
TEIIOTa CTOPaHUs

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b

18

IInaBneHue n OTBCPACBAHUC
KPUCTATINIMYCCKUX TECIIL. YJIGJ'II)HaSI
TCIJIOTA IJIaBJICHU A

https://m.edsoo.ru/5¢93abab

19

JlaGopaTtopHnas pabota
"Onpeznenenue yaenabHOU TETIOTHI
ILIaBJIEHH Jb4a"

https://m.eds00.ru/9cb89b68




20

[TapooOpazoBanue u KOHICHCALIHSL.
Ucnapenue

https://m.edsoo.ru/943361ac

21

Kunenue. Y nenpHas teniora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCHUMOCTh TeMIIepaTyphbl
KHUIICHUS OT aTMOC(EPHOTO
JTABJICHUS

https://m.edsoo.ru/e4c6ece3f

22

23

BnaxxnocTs Bo31yXa.
JlaboparopHuas pabota
"OnpeneneHue 0OTHOCUTEILHON
BJIQXKHOCTH Bo3ayxa"

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9197285d

24

[MpuHIUIBEL paOOThI TEIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JlBuraresib BHYTPEHHET'O CTOPaHHsI

https://m.edsoo.ru/al4f1dbc

25

26

KII/I TermoBoro aBuraress.
TemnnoBble IBUraTeny v 3alluTa
OKPYKAIOLIEH CpeIbl

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
SHEPrUU B TEIUIOBBIX MPOLIECCAX

https://m.edsoo.ru/clc67641

https://m.edsoo.ru/89535ae3

27

28

29

IToaroroBka K KOHTPOJIBHOM
pabore no Teme "TermnoBbie
aBJeHMs. MI3MeHeHne arperaTHbix
COCTOSHHUM BemiecTna"

KonTponbHas pabota no teme
"TennoBrle aBIeHuA. M3MeHenue
arperaTHbIX COCTOSIHUI BemecTna'
Onektpusanus Ten. [[a pona
AIEKTPUUECKUX 3aps 0B

https://m.edsoo.ru/dfead 3fc

https://m.edsoo.ru/64eb961f

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBanue
"OnexkTpu3anus Tea UHAYKIHEH 1

https://m.edsoo.ru/1de2a6dc




31

IIPU COIPUKOCHOBEHUU"

B3anmonencTere 3apsyKeHHBIX TElL.
3akon Kynona

https://m.edso00.ru/9753c836

32

33

34

35

36

37

DJIEKTPUUYECKOE TOJIE.
Hanpsi>keHHOCTB AJIeKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKHUX TOJEN

Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbii 3apsia. CTpoeHue
aToma

[IpoBOAHUKY U JUAIIEKTPUKH.
3aKOH COXpaHEHUsl ANEKTPUIECKOr0
3apsaa

Pemenue 3a1ay Ha IpuMEeHEeHHE
CBOMCTB 3JICKTPUUYECKUX 3aPsI0B
DIIEKTPUUYECKHI TOK, YCIOBHS €0
cyiecTBoBaHus. MIcTOUHUKH
AIIEKTPUYECKOTO TOKA

JIefiCTBHS 2IIEKTPUYECKOTO TOKA

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

https://m.edsoo.ru/aele7251

38

Vpok-uccnenosanue "Jleiicteue
AIEKTPUYECKOTO TOJI Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

40

DNEeKTpUUECKUid TOK B MeTaJlIax,
KUAOKOCTAX U ra3ax
DneKkTpuyecKkas memb 1 e€
COCTaBHBIE YaCTH

https://m.edso00.ru/23935322

https://m.edsoo.ru/el19acc53

41

42

Cwuita Toka. JlabopaTopHas pabora
"M3MepeHue U peryJinpoBaHue
CHJIbI TOKA"

DNeKTpUUecKoe HarpsKeHHe.

Bonbr™merp. JIabopaTopnas padora
"N3MepeHue u peryinpoBaHue

0.5

0.5

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8




43

44

45

46

47

HanpspkeHus"

ConpoTusieHue IPOBOJHUKA.
VY nenpHOe CONpOTHBIICHNE
BEILlECTBA

JlaboparopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTHUBIICHUS IPOBOJHUKA OT €TO
JUTMHBI, TJIOIIAAH [TOIEPEYHOr0
ceueHus u matepuana”

3aBUCUMOCTDH CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma juist
ydacTka 1enu

JlaGopaTtopHnast pabora
"HccnenoBaHre 3aBUCUMOCTH CHJTBI
TOKa, HJIYIIETO Yepe3 PE3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U
napajuIeIbHOE COCTMHEHUS
MIPOBOJHHUKOB

https://m.edso00.ru/98c1{226

https://m.edsoo.ru/8852b3cf

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7cSa

https://m.edsoo.ru/73f4d541

48

49

JlaGopatopHas pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN
IPU TOCJIEI0BATEIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHast pabota "IIpoBepka
MpaBHJIa AJIsl CUJIBI TOKA MIPH
napajuieIbHOM COCIMHEHUT
pe3ucTopoB”

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

50

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa Oma i pa3IugHOTO
COETMHEHUS IPOBOIHUKOB

https://m.edsoo.ru/24e36972

51

PaGota u momrHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH

https://m.edsoo.ru/821f4c5b




52

53

Jxoyis-Jlenna

JlaboparopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTHU 3JEKTPUYECKOTO TOKa"

DIIEKTPUUYECKHE LIETTH U
HOTPEOUTENH HIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

55

ITocTosTHHBIE MATHUTEI, KX
B3aMMO/IENCTBUE
VYpok-uccnenosanue "U3ydenue
MOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edso00.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

56

57

58

59

60

MaruutHoe nojie. MarauTHoe noJie

3eMJIM U €ro 3HauyeHue I JKU3HU
Ha 3emiie

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUUECcKue
3apsiibl. 3apsHKEHHBIE Tella U UX
B3aumoencTBus. [locTostHHBIN
AIIEKTpUYECKUH TOK"

KonTponbnas pabora no teme
"DnexTpuueckue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMonencTsus. IlocTtosaHHbIN
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora

PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "IlocTossHHBIM
JEeKTpUYeCcKui Tok" /
Bcepocculickas npoBepoyHas
pabora

OmneiT OpcTena. MaruutHoe nose

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd




SJICKTPHUYCCKOI'0 TOKa MaruuTtHOe
I10JI€ KaTYIIKHU C TOKOM

61

62

63

64

[IprimMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"U3ydyeHue nericTBUS MArHUTHOTO
MOJIsI HA IPOBOJHUK C TOKOM"

DNEeKTpOABUraTesb MOCTOIHHOTO
Toka. Mcnone3oBanue
AIIEKTPOBUTATENIEH B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue U U3yueHue
paboThI AIEKTpoABUTaTENS "

Omnbiter @apazes. 3akoH
3JIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. Criocoosl
HOJTYYCHUS JICKTPUICCKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEepruu

0.5

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9c99a4b7

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

65

IToaroroBka K KOHTPOJIBHOM
paboTte no Teme "IaeKTpuuecKue u
MAarduTHBIE IBIeHUS"

https://m.edsoo.ru/e35e6336

66

KonTponbhas pabota mo Teme
"DIeKTpUUECKHEe U MAaTHUTHBIE
ABJICHUS"

https://m.edsoo.ru/fc544d96

67

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemnoBrie
siBiIeHus"”

https://m.edsoo.ru/7d3485¢e1

68

PeseprHriit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHrIe
siBiIeHus"”

https://m.edsoo.ru/46a7afas




OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4 14.5
9 KJIACC
No KonuyecTBo yacoB Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Kontpoabubie IIpakTnueckue W3ydenus oGpa3oBaTejbHbIe
padoThbI padoThbI pecypcsl
MexaHUHECKOE ABOKHHE. 1 https://m.edsoo.ru/54c98fca
MartepuanbpHas TOUKa
Cucrema orcyera.
OTHOCUTENBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/5¢869dc5
JIBUKCHHUSI
PapromepHoe npamonuHeinoe 1 https://m.edsoo.ru/bc342e86
JBHKCHHUC
HepaBHoMepHOe npsiMOIUHEIHOE
nBuxenue. CpeaHsisi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
Hpsvonmutieiitioe pasHoycKkoperHoe 1 https://m.edsoo.ru/cbb4116b

JBH)KEHUE. Y CKOpEHUE

CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O IBUKECHHUS. 1 https://m.edsoo.ru/2c456185
I'paduk ckopocTu

JlaboparopHnast pabota
"OnpeneneHne yCKOpeHus Tella Ipu

1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBFDKEHUH TIO
HAKJIOHHOM IIIOCKOCTH"
Crobonroe nazenue Tei. ONBIT 1 https://m.edsoo.ru/163cf472
Tamunes
PaBHOMEPHOC IBIDKCHHE 1O 1 https://m.edsoo.ru/7a978b7a

oKpykHoCTH. Ilepnoa u yacrora




oOparmienus. JIuneiinas u yriosas
CKOPOCTH

10 LleHTpoCTpEeMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13

B Hepaetii saxon Heiorona. Beirop https://m.eds00.ru/8776289d
CHJIBI

12 Bropoii 3axou Heiotoxa. hitps://m.cds0o.ru/6b639d94
PaBHOpelicTBYrOIIAs cHila

13 Tpernii saxor Herotota. https://m.eds00.ru/6155617¢
Cynepno3unus cui

14 Pemeririe 3a1a'1 a mpuveReHie https://m.eds00.ru/52¢8393d
3akoHOB HploTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16~ Pemere sazaino teme «Cia https://m.edsoo.ru/3bf34ete
YIIPYTOCTH»
JlaGoparopHnas pabota

17 «OrnpeneneHue KeCTKOCTH https://m.edsoo.ru/aabe6bc3
IPY>KUHBD»

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb

19 Petuerue sanas o Teme «Cina https://m.eds00.ru/97¢5¢938
TPEHUS»
JlaGopatopHnas pabora

20 "Onpenenenue kodpduurenrta https://m.edsoo.ru/78ff698c
TpPEHUs CKOJIbKEHUs"
Pemenue 3anay no teme "3aKoHbI

21 Herorona. Cuia ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
Ma/ICHUs
Ypok-koHpepennus "JIBrmkeHue Ten

23 BOKPYT I'PaBUTAllMOHHOTO LIEHTPA https://m.edsoo.ru/6a48e5c3

(Conneynast cucrema). ['amaktuxu"
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Pemtenue 3amau mo treme "Cuiia
TSOKECTH M 3aKOH BCEMHUPHOTO
TaroreHusa"

IIepBas kocMHu4ecKast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/8b4d9{83

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MarepranbHOI TOYKH.
AGCOII0THO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILlCHMUS.
MowmeHT cunsbl. L{eHTp TskecTn

https://m.edsoo.ru/a351cela

27

PaBHOBecue MarepranbHON TOYKH.
AOCOIIOTHO TBEPOE TEIIO.
PaBHoOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OCBIO BpAIllCHMUS.
MowmeHT cunsbl. L{eHTp TskecTn

https://m.edsoo.ru/6872abf4

28

29

Perrenue 3agad mo reme "MoOMEHT
cuibl. LlenTp TsxecTn"

[ToaroroBka K KOHTPOJIBHOM padboTe

1o TeMe "MexaHnuecKoe IBIKEHHE.

Bs3aumopeiictBue Ten"

https://m.edsoo.ru/77b2c6cS

https://m.edsoo.ru/2bafb487

30

KonTponbHas pabota mo Teme
"MexaHUYeCKOe IBUKEHIE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

32

Nmnynsc Tena. UMIyasc CUIbL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3aUMOJICIICTBUE

Pemenne 3amau mo teme "3akoH
COXPaHEHHUs uMIysbca"

https://m.edsoo.ru/251e6f13

https://m.edsoo.ru/c3cceebl

33
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VYpok-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IPUPOJIEC U TEXHUKE"

Mexann4deckas pa60Ta 1 MOITHOCTb

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba637
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PaboTa CHIIBI TSIKECTH, CHITBI
YIIPYTrOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/d7a7c¢555

36

JlaGopaTopHas pabora
«Omnpenenenne pabOTHI CHUIIBI
TPEHUS TIPU PAaBHOMEPHOM
JBMKEHUH TeJa TI0 TOPU30HTATIBLHON
MTOBEPXHOCTH

https://m.edsoo.ru/667c837¢

37

38

CBs3b 3HEpruu U paboThI.
ITorenumanpHas SHEpPIrust
Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU

https://m.edsoo.ru/84817179

https://m.edsoo.ru/24d61ab5s

39

40

41

3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKE

Jlaboparopnas pabota «3yueHue
3aKOHA COXPAHCHHS SHEPTHUI
KonebarenbHoe 1BUKEHNE U €r0
XapaKTEPUCTHKH

https://m.edsoo.ru/24661{29

https://m.edsoo.ru/48838ca3

https://m.edsoo.ru/7b9859af

42

3aryxaromue KonedaHusl.
BreinyxneHHble Kosie0aHus.
Pe3onanc

https://m.edsoo.ru/ad17f942
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MareMaTH4eCKuil ¥ NPy KUHHBINA
MasATHUKH

VYpok-uccrienoBanue «3aBUCUMOCTh
nepuoja KolebaHui 0T KECTKOCTU
MIPY>KUHBI ¥ MacChI Ipy3a»
[IpeBparenue sHepruu Npu
MCXAaHHNYCCKUX KO.]'Ie6aHI/I$IX
JlabopaTopHas pabota
«OrmpeeneHue 4acToThl U eproja
KoJ1e0aHui NPYKUHHOTO MasiTHUKA

JlabopaTtopHas pabota «IIpoBepka
HE3aBHCUMOCTH MEePHOJIa KOJICOaHHI

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f




Ipy3a, OABELICHHOIO K HUTH, OT
MAacChl ITpy3a»

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHu4yeckux BoJH. [IpogonbHbie
Y TIOTIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367¢7

49

Ypok-koH(bepeHIus
"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tese. CeicMUYeCKre BOJTHBI"

https://m.edsoo.ru/ebd8d7b6

50
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53

3Byk. PactipocTpanenue u
OTpaXKeHUE 3BYyKa
Ypok-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YIIbTpa3ByK U
nH(}pa3ByK B IPUPOJIEe U TEXHUKE"

https://m.edso0o0.ru/8a594969

https://m.edsoo.ru/2b951238

https://m.eds00.ru/699e3612

https://m.edsoo.ru/ffc5Scbba

54

55

[ToaroroBka K KOHTPOIBHOM padboTe
10 TeMe "3aKOHbI COXPaHEHHUS.
MexaHnnyeckue KoaeOaHus u
BOJHBI"

KonTponbHas pabota no teme
"3aKOHBI COXpPaHEHHUS.
Mexanunueckue KonebaHus 1
BOJIHBI"

https://m.edsoo.ru/b347159%

https://m.edsoo.ru/e9924b5e

56
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DNEeKTPOMarHuTHOE MOJIE.
DIEeKTPOMarHUTHbIE BOJIHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkamna
AJEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanme >I€KTPOMArHUTHBIX
BOJIH IS COTOBOI CBA3H"

https://m.edsoo.ru/45bbd19b

https://m.edsoo.ru/48f68a2d
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64

65

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpenenenue
YaCTOTHI U IJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DneKTpOMarHuTHas Ipupo/ia CBETa.
CxopocTth cBeta. BoiHOBBIE
CBOMCTBA CBETA

Hcrounuku ceera. [IpsmonuneitHoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)K€HUs CBETA. 3epKaja.
Pemenue 3a1a4 Ha npuMeHEHHE
3aKOHA OTPaXKEHUs CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMPCIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeta. Mcnonb30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX

https://m.edsoo.ru/3cfae84a

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e91872

https://m.edsoo.ru/3c5ffof5

https://m.edsoo.ru/4e43afa2

66

JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEIOMIICHHUSI CBETOBOTO Jy4a OT
yrJia IaJIeHusl Ha TPaHMIIe "BO3IYX-

CTCKJIO

https://m.edsoo.ru/835faed9

67

VYpok-koHpepeHuus

" cnonp30BaHuE IOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAaA
CBS3D"

https://m.edsoo.ru/2ce88641

68

JInna3el. OnTHYeCcKas CHJIa JIMH3I

https://m.edsoo.ru/c6451cf4




69

[TocTpoenne nzodpaskeHmii B
JIMH3aX

https://m.edsoo.ru/3b4b5e4f
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71

JlaGopaTopHas pabora
"Onpenenenne GoKycHOTO
PacCTOSIHUS U ONITHYECKOW CHIIBI
coOuparomien THH3bI"

Ypoxk-koHpepenuus "OnTuueckue
JINH30BBIC TIPUOOPHI"

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

72

73

I'ma3 kak ontuyeckas cucTeMa.
3penue

VYpoxk-koupepenuus "ledexrsr
3penus. Kak coxpanuthb 3peHue"”

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Paznioxxenne 6eoro cBera B CIIEKTp.
Omnpitel HetoTona. Ciioskenue
CHEKTpaJIbHBIX 1IBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

Jlaboparopnas padota "OnbIThI 1O
Pa3IoKEeHUIo OEJIoro CBEeTa B CIIEKTP
Y BOCIIPUATHIO IIBETA IPEAMETOB
MIpU UX HAOJIOJIEHUHU Yepe3
11BETOBbIE (hUIBTPHI"

https://m.edsoo.ru/b4867994

76

VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCH,
uHTephepeHys u audpaxus"

https://m.edsoo.ru/1b4e5e94

77

78

OmnsiTel Pesepdopaa u rmianerapHas
MOJIETb aTOMa

[Toctrynatel bopa. Monens atoma
bopa

https://m.edsoo.ru/c36effbs

https://m.edsoo.ru/d5e656ba

79

80

Hcnyckanve u MOrIonieHue CBeTa
aromoMm. KBauTel. JIn"eiiuaTeie
CIIEKTPBI

VYpoxk-nipaktukym "Habntonenue

https://m.edsoo.ru/9tb5689b

https://m.edsoo.ru/83b9a577




81

CIIEKTPOB UCITyCKaHUs"

PagnoakTUBHOCTE U €€ BUIIBI

https://m.edsoo.ru/8e724769

82

83

CrpoeHne aTOMHOTO szpa.
Hyxnonnas monens

PanuoakTuBHBIC TpEBpaICHUSI.
M3oTonsl

https://m.edsoo.ru/2d85bef3

https://m.edsoo.ru/8b56a71d

84
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Pemrenue 3agad mmo treme:

"PanuoaktuBHbIC NpeBpaleHus"

[lepuon monypacnana

https://m.edsoo.ru/f241bbdc

https://m.edsoo.ru/523a9317

86

87

88

VYpoxk-koHpepeHuus
"PannoakTuBHBIE U3TyYEHUS B
MpUpoJie, MEAUITMHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHbI
COXPaHEHHUS 3apsSA0BOTO U
MacCOBOT'0 YHCE

3HepFI/I$I CBs31 aTOMHBIX SAJICP.
CBs13b Macchl U OHCPIUuun

https://m.edsoo.ru/4eadf6ed

https://m.edsoo.ru/cdcbe7ee

https://m.edsoo.ru/734f11cl
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92

Pemenue 3ampau no reme "fAnepHeie
peakuun"

Peaxiiuu cunTe3a U neneHus saep.
Ucrounuku sHeprun ConHua u
3BE3]

VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTBus
PaaNOAKTUBHBIX U3JTy4YE€HUN Ha
JKUBBIEC OpraHU3MbI"

[ToaroroBka K KOHTPOILHOM paboTe
110 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbIe siBeHUS"

https://m.edsoo.ru/5efa6f52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6eSe

https://m.edsoo.ru/d9f1261a

93

KonTponbnas pabota mo Teme
"DJIeKTPOMarHuTHOE TIOJIE.

https://m.edsoo.ru/7231a58d




DNEeKTPOMarHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

94

[ToBTOpEeHME, 0600IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"Bzaumonerictsue ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KaY€CTBEHHBIX 3314
o teme "TermnoBbie npouecch”

https://m.edsoo.ru/d3248943

96

97

98

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KaY€CTBEHHBIX 3314
o teme "KIIJ] TemioBeIxX
nBuraresaein”

[ToBTrOopenue, o6o0menue. Pemenne
pacUYEeTHBIX ¥ KQUECTBEHHBIX 3a/1a4
o TeMe "KIIJI anekrpoycraHoBOK"
[ToBTOpEeHME, 0000IIECHHE.
JlaboparopHbie pabOThI IO KypCy
"CBeTOBbIC SIBJICHUS"

https://m.edsoo.ru/28f67bc4

https://m.edsoo.ru/399f4911

https://m.edsoo.ru/1cd92c22

99

IToBTropenue, o6o0menue. Pabora ¢
TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

IToBTrOopenue, o6o0menue. Pabora ¢
tekctamu 1o TeMe "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

IToBTrOopenue, o6o0menue. Pabora ¢
TekcTamu 1o TeMme "CBEeTOBBIC
SIBJICHUS"

https://m.edsoo.ru/5986dca7

102

IToBTropenue, o6o0menue. Pabora ¢
TeKcTamu 1o Teme "KBaHTOBas u
saepHas Gusuka"

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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ITPOBEPAEMBIE IIPEAIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)1/[31/1‘-1601(06 SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CyIIIECTBEHHbIE CBOICTBA (ITpU3HAKU) HU3UUECKUX SIBICHUN

1.4

1.5

ONKCHIBATh H3YYCHHBIC CBOHCTBA TelN W (DHU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPH OMHCAHUU TPABUIBHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIIONB3YEMBIX BEIHYWH, WX
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JAaHHYI (U3HYECKYI0 BEIUYHHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS M TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alKMCBhIBATh €r0  MaTeMaTUYecKoe
BBIPAKECHHUE

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMTH
oObsicHeHue u3 1 — 2 Jjoruueckux miaroB c¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

pemath pacy€THbie 3a1aud B 1 — 2 JMeHCTBUSI, UCTIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBatONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJayd 3alMChIBATh KPATKOE YCIIOBUE, IMOJCTaBIISTh
buznyeckre BENUYMHBI B POPMYIIBI M IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIpaBOYHbBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OIlCHUBAThH
PEATUCTUYHOCTH MOJTYYSHHON (PU3NYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU IMOMOIIA
(U3UYECKUX METOJIOB, B OINHMCAHWHM MCCIECIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pasiudarb |
WHTEPIPETHPOBATh TOJYYCHHBIA PE3yJIbTaT, HAXOJIUTh OIINOKH B
XO0JI€ OTBITA, JIENIATh BBIBOJIBI 110 €r0 PE3ybTaTaM

1.9

MPOBOANTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (opMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIHUPOBATH BHIBOJIBI

1.10

BBITNIOJHATh NPAMBIE U3MEPEHUS C HCIIOJIIB30BAHMEM aHAJIOIOBBIX H
u(poBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUSI MPUOOPOB C YUYETOM




3aIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJIUTh  WCCJICJOBAHME  3aBUCHUMOCTH  OJHOH  (PU3HYECKOU
BCJIMYUHBI OT l[pyI‘Oﬁ C HCIIOJBb30BaAaHHUCM HpHMbIX H3MepeHHﬁ,
Y4acTBOBaTh B IUIAHMPOBAHUM YYE€OHOTO HCCIICIOBAaHMS, COOMPATH
YCTaHOBKY U BBIIIOIHATE U3MEPEHUS, CIEAYS IIPEITIOKEHHOMY IUIaHY,
(UKCUPOBaTh PE3YNHbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BCJIMYHUH B BUJIC HpeIUIO)KeHHBIX T216JII/H_[ 148 I‘pa(i)I/IKOB, JcJIaTb BBIBOJIbI
0 pe3yJabTaTaM HUCCICAOBAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUN MU3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJINYUHBI

coOmonaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  padboTe ¢
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepU30BaTh MPUHLUIBl JEUCTBUS H3YyUEHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OINMCaHUS,
UCTIONB3ysl 3HAaHUA O CBOMCTBaXx  ()M3MYECKHX  SBICHHA U
Heo0XoiuMble PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
IPAaKTUYECKOI'0 UCMOJIb30BaHUS (PU3NYECKUX 3HAHUM B OBCEAHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubopamMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHUS 310pPOBbs U
coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpPYKaIoILel cpene

OCYIIECTBJISATh OTOOpP MCTOYHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUI M NMyTEM CpPaBHEHUS pPa3IUMYHbIX HCTOYHHUKOB
BBIJIENIATE MH()OPMALIUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH Y4eOHBIX 3a/1aHui
HAYYHONONYJSIPHYIO  JUTEparypy  (U3MYECKOrOo  COAEpKaHus,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMM KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMcCJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IpPOEKTOB WM YYEOHBIX MCCIEJOBaHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca
(U3UKH, COMPOBOXK/IAThH BHICTYIUICHUE ITPE3eHTAIIUEH

1.19

8 KJIACC

IIPY BBHITIOJTHEHUH Y4€OHBIX MMPOEKTOB M UCCIIEI0OBAaHUIN pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJI€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) GU3NUECKUX SBICHUIN

1.4

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH
(bu3nUecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TIPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHUChIBAaTh €ro MaTEeMaTU4YecKoe
BBIPAYKEHHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 M3y4YeHHBIX CBOMCTBA
bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a7auu B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaTh 3aKOHBI U  (OpPMYIbI,
HEoOXOoauMBbIe Ui €€ pEIIeHHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOJO0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICIOBAHUS, BBIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKa
MPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢usmyeckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIoNIOKEHNsI, coOUpaTh  yCTAHOBKY M3  MPEAJI0KEHHOTO
000pyI0BaHUS, ONUCHIBATh XOJ] ONbITA U (POPMYITHPOBATH BBIBOBI

1.10

1.11

BBITIOJIHSITh TIPSIMBIE HM3MEPEHHUS C HCIOJH30BAHUEM aHAJIOTOBBIX
nprOOpPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJIEJAOBAHUE  3aBUCHUMOCTH  OJHOM  (hU3HYECKOU

BEIIMYUHBl OT JPYro C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEOBAHHE, COOMpaTh YCTAaHOBKY U BBINOJIHATH




U3MEpeHus, cienysd  IpeUIOKEHHOMY  IIaHy, (DUKCHPOBaTh
pe3ybTaThl MOJYYCHHOM 3aBUCUMOCTH B BUE TaOJHIl U TrpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM HUCCIIEIOBAHMS

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HMHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE
BEJINYUHBI

coOmonaTh TMpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore cC
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

XapaKTepu30oBaTh TNPHHIUNBI JCHCTBHS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HAHHMSA O CBOMCTBAaX (HU3MYECKUX SBICHUA U HEOOXOJMMBIE
¢du3nueckre 3aKOHOMEPHOCTH

paCHO3HaBaTB HpOCTbIe TCXHUYCCKHC yCTpOﬁCTBa nu I/I3MepI/ITe.HBHBI€
npuOOphI IO cXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMbI
ANEKTPUYECKUX MEeNed C TMOCIEHOBATEIbHbIM W NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3iuyas yCJIOBHBbIE 00O3HAYCHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LEIEn

NPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPaKTUYECKOTO UCIOIb30BaHUS (PM3NIECKUX 3HAHUH B IOBCEIHEBHOM
KU3HU I oOecriedeHus: O€30MacHOCTH TpH  OOpallleHHH C
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHUSI 3/I0POBbS U
COOIOZICHHS] HOPM KOJIOTHUECKOT0 TIOBEJICHUS B OKpYKaroIlel cpee

1.17

1.18

1.19

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEAOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM YYE€OHBIX 3a/JlaHUil  Hay4yHO-
HOMYJSPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHer; BiuageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHGOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMSI,
00001as “HPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHIUYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYOJIMYHO TPEICTABISATh PE3yIbTaThI
MPOEKTHON WM HCCIENOBATENbCKON JIEATENbHOCTH, MPH OITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca
(bU3HKH, COMPOBOKIATH BBICTYIIJICHUE MPE3eHTAIUEH

1.20

MIPU BBITIOJIHEHUN YYE€OHBIX MPOEKTOB W UCCIIENOBAHMM (PU3UUECKHUX
MPOIIECCOB PACHpPEeNiITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHM  3aJa4aMH, CJICIUTh 3a BBIMOJHEHHWEM TUTaHA
JEeUCTBUM UM  KOPPEKTUpPOBaTh  €ro, AaJeKBaTHO  OLEHUBATH
COOCTBEHHBI BKJAJ B JIEATEIBHOCTh TPYIIbI, BBICTpAaUBAThH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  TPOSIBISASL  TOTOBHOCTH
paspemiaTh KOHMOIUKTHI

9 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) GU3NUECKUX SBICHUIN

1.4

ONKCBHIBATh H3YYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TIPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHUChIBAaTh €ro MaTEeMaTU4YecKoe
BBIPAYKEHHUE

1.6

OO0BACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
(bu3nuecKux sIBICHUH, GU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pewmiath pacuéTHbIE 3a7ayd (OmMparomyecs Ha cucremMy u3z 2 — 3
YpaBHEHHUI), HCNONb3Ys] 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
¢u3nyeckue BeNWYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJauu
3alHChIBaTh KPAaTKOE YCJIOBHME, BBISBIATH HEIOCTAIOIIME WIH
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUISL pelleHusi, MPOBOJAUTH PAcU€Thl M OLIEHUBATh PEATUCTHUYHOCTD
MOJIY4eHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBI

1.8

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONNMCAHUC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PE3YIIbTAThL Ha6HIO,Z[eHPII>’I 1 OIIBITOB

1.9

1.10

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(U3NIECKUX CBOMCTB TENl: CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA U €ro
pe3ybTaThl, POPMYITHPOBATH BHIBOIBI

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOd BeTW4HHBI ((POKyCHOE
paccTosHUe coOuparomeil JUuH3bI), 000CHOBBIBATH BBHIOOP crocoba
M3MepeHus (M3MEepUTENBHOTO Ipubopa)

MIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C




1.12

1.13

WCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl
MOJy4eHHOM 3aBUCHUMOCTH (U3UUECKUX BEJIWYMH B BUAE TaOJIUIH
rpauKOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
M BBIIOJHATH HW3MEPEHHMS, CIEeAysd MPEII0KEHHON HWHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHbBIE IMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoOJelneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEO, TOYCUHBIA UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeIb ATOMHOTO A11pa

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX HpUOOpPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA HX OINMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS U300paKEeHUH B IJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPAaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B IOBCEIHECBHOM
KU3HM i obOecriedeHusl 0€30macHOCTH Tpu  oOpalieHuud ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUUECKOTO COAECPKAHUS B CETH
WutepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3arpoc,
HaXOJUTb IYTH  ONpPENEIECHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HMCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHUil  Hay4yHO-
HOMYJSPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHGOPMALUU U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HUHGOpMallUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WU
UCCJIEIOBATENIbCKOM  AEITENbHOCTH, HpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszeina
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpe3eHTAalued ¢ Yy4ETOM
0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB paCHpeeNiaTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTAaBIICHHBIMUA 3aJ]auaMH, CJEAUTh 32 BBIMIOJIHEHHWEM IIJIaHa



JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
C06CTBCHHBII71 BKJIa[g B ACATCIIbHOCTD r'py1Iibl, BBICTpanBATh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE,  MPOSABIAS  TOTOBHOCTb
pa3pemaTh KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COAEPKAHNUS
pasaeJia 3JIeMEHTa
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHUPA
®usznka — Hayka O IMpupoje. SBiIeHus NpUPOIBL.
1.1 duznyeckrue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBBIC,
3JEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Ousnyeckue BeNMWuyuHBL  M3Mepenme — usmueckmx
1.2 BenuuuH.  Dusnueckue  mpubopsl.  IlorpemrHocts
U3MepeHnil. MexayHapoIHast CUCTEMA €IMHULL
EcTtecTBeHHOHayuyHBI METOJ| IMO3HaHUA: HaOIIOJCHUE,
1 13 IIOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIABUKEHUE THIIOTE3,
JKCIIEPUMEHT TI0 TMPOBEpPKE THUIIOTE3, OOBSICHEHUE
Ha0I10/1aeMOT0 SIBIICHUS
14 Onucanne pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue pabOTHI:
N3mepenue paccTossHUAMN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Onpenenenre pa3sMepoB MaJIbIX TENl.
N3mepenune teMrepaTypsl Py NOMOIIHU KUJIKOCTHOTO
TEPMOMETPA U JaTUNKA TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEJAEHUW A O CTPOEHMU BEIIIECTBA
CrpoeHue BemiecTBa: aTOMbl M MOJEKYIBI, HX
2.1 pazMepbl. OmbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOEHHE
BEILIECTBA
JIBrxkenue yactui BemectBa. CBs3b  CKOPOCTH
2.2 JIBW)KEHUS  YacTUILl C  TeMmmeparypoud. bpoyHoBckoe
nBIKeHue, I dysus
23 B3anMopeiicTBre yacTHIl BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBAHWE
2 ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B,
KUAKocTed U TBEPABIX  (KPUCTATMYECKHX)  Tell.
2.4 B3anMocBsA3p MeXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJEKYJISPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue padboOTHI:
26 Ouenka JuaMeTrpa aroMa METOJIOM psAloB  (c
) WCIIONB30BaHuEM (poTorpaduii).
OneITel IO HAONIOACHHUIO TEIJIOBOTO PACHIUPEHUS




ra3os.
OnbITBl 1O OOHApYXKEHHIO  JIEHCTBHS  CHJI
MOJIEKYJIAPHOIO IPUTSKCHUSA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

Mexanunueckoe IBIDKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUKECHUE

3.1

Ckopoctb. CpenHsisi CKOpPOCTb IPU HEPABHOMEPHOM

32 N
JBYKCHUM. Pacd€r myTH M BpeMEHM JBHKCHUS

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
33 T€Jl KaK IIPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTHU Teja

II10THOCTE BCIICCTBA. CBs3b IIJIOTHOCTHU C

3.4 )
KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMA BellecTBa

3.5 Cuita KaKk XapakTepUCTUKA B3aUMOJICUCTBUS TEJ

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MIOMOLUIBIO JUHAMOMETPA

3.6

SIBienue TATOTEHHS M cuiaa TshkecTH. CHila TSOKECTH

3.7
Ha Apyrux miaHerax. Bec temna. HeBecomocTs

Cuia TPCHUA. TpeHI/IC CKOJIB)KCHUA W TPCHHUC IIOKOS.

3.8
Tpenue B IpUpoae U TEXHUKE

CrnoxxeHue cui, HaNpaBiICHHBIX IO OJHOW MPSAMOM.

39 N
PaBHOpeiicTBYIOIIAs CHIT

[IpakTuueckue padbOTHI:
OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JABMIKEHHS
(wapuka B KUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBToMOOMWJIA M Tak Janee). OmnpexneneHue cpegHei
CKOpPOCTH CKOJIbKEHHs Opycka WIM IIapuka Mo
3.10 HAaKJIOHHOM  IUIOCKOCTH.  OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUpPYIOIIINE
3aBUCUMOCTh PACTSDKEHUs (nedopMalvu) NpyKUHBI OT
MPWIOKEHHON  cuibl.  ONBITEI, JE€MOHCTPUPYIOIINE
3aBUCHMOCTB CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckue SIBICHHUSI B IPUPOJIE: IPUMEPHI ABUKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMH B JKUBOW M HEKUBOW IPUPOJE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE

3.12 TexHnuyeckue ycTpoicTBa: ATMHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, )KUJJKOCTEN 1 TA30B

Hasnenue TtBEporo Tema. CrocoObl yYMEHBUICHHUS U

4.1
YBEJIUYEHHUS TABICHUS
49 JlaBrrenue raza. 3aBHCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
) TeMIIepaTyphl
43 [lepenaua naBneHust TBEPABIMHU TEIAMHM, KUIKOCTSIMHU U

razamu. 3akoH [lackaina. [THeBMaTnueckre MalIuHbI

3aBUCHUMOCTD JaBJICHUS KNOAKOCTU oT FJ'Iy6I/IHI)I.
4.4 I'unpocratuueckuii napagokc. CooOmIarmuecs COCy/Ibl.
FH)IpaBHquCKHe MEXAaHU3MBbI




4.5

4.6

Atmocdepa 3emu u atMmochepHoe aaBieHue. [Ipuanab
CYIIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

N3mepenue armocdepHoro mapneHusi. [IpuGopsl mis
U3MEpeHHs aTMOC(HEPHOTO TABJICHHSI

4.7

JlelicTBUE >KMIKOCTH W ra3a Ha MOIpyKEHHOE B HUX
Teno. Beltankuparomas (apxuMmenoBa) Cuila. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

4.11

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa MOTrpyKEHHOM B IKUAKOCTb YacTU Tela.
Onpenenenne BBITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TEI0, MNOrpyxEéHHoe B  KuAkocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHJIbI, JEHUCTBYIOIIECH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTH  BBITAJIKHMBAIOIIEH
CWJIBI, IEHCTBYIOIIEH HAa TENO B XUAKOCTHU, OT 00BEMA
MOTrPY>KEHHOM B JKUJKOCTh YAaCTHU TeJla U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHUE  JIOAKM W  ompeaeineHue  eé
Irpy30I0AbEMHOCTH

dusnueckue  SABJICHUS B TPUPOAE:  BIUSHHE
aTMOc(epHOTO JIaBJICHHS Ha XKMBOI OpraHu3M, IUIaBaHUuE
pBIO

Texnudeckne yCTpOWCTBA: COOOLIAIONIMECS COCYIBI,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTDB, OHEPT' M

5.1 Mexanunueckasi paboTa
5.2 Mexann4deckas MOIIHOCTh
53 [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
MII0CKOCTh. [IpaBuio paBHOBecus ppluara
5.4 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuno»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO JefcTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 Ilonnas MexaHndeckas 31V{epms[. 3aKOH HU3MEHEHHS U
COXpaHEHUs MEXaHUYECKON IHEPTUn
[IpakTudeckue pabOTHI:
Ompenenenne  pabOTBl  CWJIBI  TpPEHUS  TIPH
59 PaBHOMEPHOM  JIBIDKEHMM Tella 10 TOPU30HTAIbHOU

noBepxHOCTU. MccnenoBanne ycaoBuil paBHOBECHS phlvara.
N3mepenue KIIJI HakioHHON muiockocTH. M3ydueHue 3akoHa



COXpaHEHUS MEXaHUUYECKOM 3HepTruu

Ousnyeckue SBICHUS B TPUPOJIE: pbluard B Tele

5.10
4eJloBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABMXKHBIA U
5.11 HETOJBY)KHBIA OJIOKHM, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHMUS
pasjiena JJ1eMeHTa
TEIUIOBBIE SABJIEHNW A
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIBITBI, IOATBEPKIAIOLIME  OCHOBHBIE
10JIOXKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mognenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
6.2 COCTOSIHMM BemecTBa. Kpucramimueckue u amopdHbIE
Tena
OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKOMN
TEOpUu
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TeroBoe pacmupeHue u cxaTue
6.6 Temneparypa. CBs3b TeMIeparypbl €O CKOPOCTBIO
TEIUIOBOTO JIBU)KEHUS YaCTHULL
6.7 Buytpennss sueprusa. CrnocoObl H3MEHEHUsI BHYTpEHHEH
' SHEpIuu: Temjonepeaya U CopepiieHue padoThl
6 6.8 Bunel temonepenadyn: TEMIONPOBOJHOCTb, KOHBEKLINS,
U3Jy4yeHue
6.9 KonnuectBo  TemioTel.  YaenbHas — TEIJIOEMKOCTh
] BEIIIECTBA
6.10 TennmooOMeH U TeIOBOe paBHOBecHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
) VeapHas TEIIOTA IJIAaBICHUS
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenue.
6.12 Kumnenne. VYpaenpHas  Temsora — mapooOpa3oBaHUSL.
' 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTO
JTaBJICHHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpuanumer  paboTel  TeruoBbix  aurarenei  KIIJ]
6.15 TEIUIOBOT'O ABUTATENS. 1eIUIOBBIE ABHUTATENIM W 3alllUTa
OKPY’KaIoIlEl Cpe/ibl
6.16 3aKOH COXpaHEHMsI U NIPEBPALLEHUS JHEPTHH B TEMJIOBBIX




poreccax

6.17

6.18

6.19

[IpakTrueckue pabOTHI:

OnbiTBl MO OOHApY)KEHHIO  JeHCTBUS  CHI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnpIThl 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnbITel 10 HAONIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, JKUJKOCTEH U TBEP/BIX TEJl.

Omnpenenenue naBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCHUMOCThH JaBIICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka runoTe3bl JIUHEHHOW 3aBHCUMOCTH JIJIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIEPaTypHl.

Habntonenne n3MeHeHust BHyTPEHHEH YHEPTUU Tella B
pe3ynbTaTe Teronepeaadu 1 paboThl BHEITHUX CHII.

Uccnenosanue SIBJICHUS TETI000MeHa pu
CMEIIMBAHUU XOJIOIHOM U TOpsiuel BOJBI.

OnpeneneHne KOJIMYECTBAa TEIUIOTHI, IOJYYEHHOTO
BOJOW TIpU TEIUIOOOMEHE C HarpeThiM METaNTNYECKUM
LUJIUHIPOM.

Omnpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.

Hccnenoanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENLHOM BIaXXHOCTH BO3AyXa.

Onpenenenue ynenbHON TEMIOTHI IUIABJIECHUS JIbJA.

®usnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHME W KalWULIPHBIE SIBJIEHUS B IIPUPOJE,
KpUCTaJIIbl B IpUpoe, uzinydenue CoiHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,
WHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KalWJULIPHI, IPUMEpHI
HCIIOIb30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBI TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,
JIBUTaTellb BHYTPEHHETO CTOPAHMSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXKTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUECKOTO

7.3 nons. IIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »sriexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsana. Ctpoenue aroma. [IpoBogHukn u
JTUDJIEKTPUKU

7.5 3aK0H COXpaHEHHs AINEKTPUIECKOTO 3apsiaa

76 DOnexTpuueckuid  TOK.  YCJIOBHUS  CYILIECTBOBAHHS

QJICKTPHUYICCKOI'0 TOKA. M cTOYHUKY TOCTOSSHHOT'O TOKA



evictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJIKOCTSIX U ra3zax

73 Onektpuyeckas uenb. Cuia Toka. DJEKTPUUYECKOE
HaIpsDKEHUE

79 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma JJ1s1 yyacTKa Lenu

711 [TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
MIPOBOIHUKOB

712 Paborta uW MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

713 DNEKTpUYECKHE LEeNH U IMOTPEOUTENH AIEKTPUUECKOM
sHeprum B ObITy. KopoTKoe 3aMbIkaHme

714 IlocTossHHBIE MarHuTHL. B3amMonelicTBHE NOCTOSHHBIX
MarauToB

715 MarautHoe mnosne. MaruutHoe mnojie 3eMiIM M €ro
3HAYCHUE JJI )KU3HU Ha 3emIe

716 OnbIT Dpcrena. MarHuTHOE T0JI€ AJIEKTPUYECKOro TOKa.
[IpuMeHeHne >EeKTPOMAarHUTOB B TEXHUKE
JlelicTBUE€ MarHUTHOI'O IOJII HA TPOBOAHUK C TOKOM.

717 SJIGKTpOI[BI/II‘aTGJH)U IMIOCTOSIHHOTO TOKa. I/ICl}OJIIﬁOBaHI/Ie
3JEKTPOJIBUTaTeNeii B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe

718 Oneitel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN

) naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. Crnioco0sI MOJIY4eHUS

7.19 JJEKTPUYECKON  DHEpIUuH. ONEeKTpOCTaHIIMM  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHUIO DJICKTPHU3AIMN TET UHIYKIIUEH
U [IPU CONPUKOCHOBEHMH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJIHUKU U AUDJICKTPUKH.
COopka u mpoBepka pabOTHl BJIEKTPUUYECKON IEMH
IMOCTOSTHHOTO TOKa.
N3mepenue u perynupoBaHue CUIIBI TOKA.
N3mepenue u perynmpoBaHue HaPsKEHUSI.

7.20 HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, UIYIIETO Yepes3

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANPSKEHUS
Ha PE3HUCTOpE.

OnbITHI, JI€MOHCTPHPYIOLIHE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBICHHUS TPOBOJHHKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIpU
MOCTIeIOBATEIbHOM ~ COCIMHEHMH JBYX PE3HCTOPOB.
[TpoBepka mpaBuiIa At CHIIBI TOKA TPH MapauIeTbHOM
CoeMHEHUN  pe3uctopoB. OmpeneneHue  pabOTHI



AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 PEe3UcTop.
OmpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIZICIISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYILIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO TOJIS MTOCTOSIHHBIX MarHUTOB TIPH
ux oOwenwHeHMHM ©  pasznencHun. VccnempoBaHue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpIThl,  J€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHUS KATyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBlieHUs TokKa B Karymke. l3ydeHnue
JNEUCTBUSI MAarHUTHOTO TOJIsi Ha TMPOBOAHHK C TOKOM.

KounctpynpoBanue u H3y4yeHue paboTsl
3JICKTPOJIBUTATEIIS. N3mepenne KII
3JIEKTPOJIBUTATEILHOM  YCTaHOBKH. OnpiTel 1O

HCCICOOBAHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIICNOBAaHNEC W3MCHCHHM 3HAYCHUSI U HaIlTpaBJICHUA
HHAYKIUMOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B TMPUPOJE: IIEKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MarHUTHOTO TIOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSTHUE

7.22

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIIepMETp,
BOJIbTMETpP, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTesIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIPEOXPAHUTENHN, DJIEKTPOMATHUT, DJIEKTPOJBUraTEIb
MIOCTOSIHHOTO TOKa, TEHEpaTop MOCTOSHHOTO TOKA

9 KUIACC
Kon
pasIena Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
MEXAHUWYECKUE ABJIEHUA
31 Mexannueckoe JBuKeHHE. MarepuanbHas — TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTENLHOCTh MEXAHUYECKOTO JBMKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe MPAMOJIMHENHOE JIBUKEHHUE.
8 8.4 Cpeansis W MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
HEPABHOMEPHOM JBUKEHUU
85 YckopeHue. PaBHOyCKOpEeHHOE IPSAMOJIMHEHOE
JIBUKECHHE
8.6 CBo0Ooguoe magenne. OneiTe! [ anmnes
g7 PaBHOMepHOE nBHKEHHE MO OKpyXHOCTH. [lepnoa u

qacTtoTa 06paH_[eHI/I}I. JluneitHas u yrijioBasa CKOpPOCTH.



LleHTpOCTpEMUTENBFHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMIT CYyNIEPIIO3ULIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: cuila TPEHHUS CKOJBXEHMs, CHIIa
TPEHHUsI IOKOS, IPYTHe BUIbI TPEHUS
3 14 Cuna TSKECTH W 3aKOH BCEMHUPHOIO TITOTEHHUS.
Yckopenne cBOOOTHOTO MaCHHS
315 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
KOCMHUYecKasi ckopocTb. HeBecoMoCTh 1 neperpys3ku
316 Pa}'aHOBecne MarepuaibHOM  TOYKH.  AOCOIIOTHO
TBEPOE TEIO
317 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTH
8.18 WUmnynec Tena. Mi3menenue ummynbca. UMnynbsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexannueckasi paboTa U MOLTHOCTb
322 PabGora cun Tsxectu, ynpyroctu, TpeHusa. CBs3b
SHEPruu U paboThI
223 [loreHunanbHas dSHeprus Tejna, MOAHITOIO  HaJ
MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbHas SHEPrUst CKATOM MPYKUHBI
895 Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
SHEPrUuu
8.26 3aKOH COXpaHEHHs] MEXaHNYECKON IHEPIHH
[TpakTiueckue paboThI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBUKEHUS IlIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tella IMPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM IMJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH IIpHU
PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 HauaJIbHON CKOPOCTH.
IIpoBepka TrumoTessl: €ClIM NPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HavyaJbHOW CKOPOCTH MYTH OTHOCSTCA
8.27 KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOILNE

MMPOMEKYTKHU BPEMCHU OIWMHAKOBEI.

HccnenoBanue 3aBUCMOCTH CHUJIbI TPEHHUSI CKOJIbXKEHHS
OT CHJBl HOpPMaJbHOro maBieHus. OmnpeneneHue
KodpduureHTa TpeHus CckoJbxkeHus. OrmnpeneneHue
KECTKOCTU TMpYykHUHbL. Onpenenenne padbOThl CUIIBI
TPEHUsT TIPU PABHOMEPHOM JIBWKEHHU Teja 110
TOPU30HTAIbHOM MoBepXHOCTH. OrnpeneneHne padoThl
CHJIBI  YOpYrocTM  IpH  TOoAbéMe  TIpy3a C
HCII0JIb30BaHHEM HEIIOABUXXHOI'O u IIOABUXKHOI'O




10

OJIOKOB

dusnyeckue ABJICHUS B IpUpoac: MPUIKUBEI U OTJIMBEI,

8.28 JnBrkeHHe IutaHeT COJHEYHOH CUCTEMBI, PEaKTUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
229 TexHuyeckne  yCTpOWCTBa:  CIUAOMETP,  JAaTYUKU

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUI: IepUOJ], YacTOTa, AMIUIMTY 1A

9.2

MaremMarnueckuit u NIPY’KUHHBIN MasITHUKHU.
ITpeBpaliieHre SHEPIUN IpHU K0JeOaTEIbHOM JABHKEHUH

9.3

94

3aryxaromue KoJjiebaHusi. BBIHYXIEHHBIC KOJeOaHUsI.
Pe3onanc

Mexannueckue BOJHBI. CBOMCTBA MEXAHUYECKHUX BOJIH.
[IpononbHbie U TIONEpeYHbIE BOJIHBI. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4eCKue BOJIHBI
B TBEPJIOM TeJI€, CEICMUYECKHE BOJIHbI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6

WHdpa3Byk U yIbTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToThl M Iepuoja  KoJjeOaHM
MaTEMaTHUYECKOT0 MasiTHUKA.

OnpeneneHue 4acToThl M Iepuoja  KoJjeOaHMi
HPYXKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH  IE€pHOAA  KoJeOaHMM
MOJIBEIIEHHOT0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBaHue 3aBUCHUMOCTH  IEpHOAA  KoJeOaHM
NPYKUHHOTO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBHUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEILIEHHOTO K HUTHU, OT MAacchl Irpy3a U KECTKOCTH
npyxuHsbl. MI3mepenue yckopeHus cBOOOIHOTO MaIeHUs

9.8

@u3NYECKUE SBICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHuueckue yCTpPOWCTBA: 3XOJOT, HCHOJb30BAHUE
YIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

10.3 DneKkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeETa.
BoaHoBEIE CBOMCTBA CBETa
[TpakTudeckue paboTHI:

10.4 WN3yuenne CBOHCTB  DJIEKTPOMATHHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa

10.5 dwusuyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE

JIEHCTBHE BHJIUMOTO, yIbTPapuOIETOBOIO U
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PEHTT€HOBCKOTO U3Ty4eHUH
10.6 TexHuueckue YCTPOMCTBA: _ HCTIONb30BaHHe
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas moneinb cBera. UcTouHMKH cBeTa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
113 Ortpaxenue cBera. [lnockoe 3epkano. 3aKkOH OTpaxeHUst
cBeTa
114 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHHMS CBETa.
' [lonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E
11.6 OnTuueckas cucrema Qoroanmnapata, MHUKpPOCKONa U
TeJecKoIa
117 I'ma3 kak onruyeckas cucreMa. bimM3opykocTs U
JaTbHO30PKOCTh
11.8 Pasnoxxenue Genoro cBeta B cekTp. OnbiThl HhtoTOHA.
CroxeHue cekTpaibHbIX 1IBETOB. [lucnepcus cBera
[TpakTuueckue paboThI:
HccnenoBaHnue  3aBUCUMOCTH  yIJla  OTPa)KE€HUs
CBETOBOTO JIy4a OT yIJIa MaJCHHUs.
W3ydeHne xapaKTepUCTUK H300paKEHUS MpeaIMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTM yIVla IPEIOMIICHUS
CBETOBOI'O Jiydya OT yrjla MaJeHus Ha TPaHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300paxkeHuil ¢ MOMOIIBIO0 coOMparoIien
JIUH3BIL.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OmBITEL 10 BOCHPUATHIO I[BETA TMPEAMETOB MPU UX
HaOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
duznueckue ABJICHUs B npupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, MEPUCKOIL,
' ¢doToannapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHU A
2.1 Onwitel Pesepdopna u mimaneTapHas MOJENTh aTOMA.
Mopnenb atroma bopa
122 Hcnyckanne w moOTJIONICHUE CBeTa aToMOM. KBaHTHI.
JInHenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- u raMma-u3nyyeHus
124 Crpoenue aromHoro siapa. HykinonHas  Mojenb
aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBHble mpeBpamieHus. llepuoa momypacmana
ATOMHBIX sIJIEP



SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsAI0BOIO U
MacCOBOT'0 YHUCEI

12.6

12.7 OHeprus cBs3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

Peaknuu cunresa u neneHus suep. ICTOUHMKY dHEPruu

12.8 .
CouHiia 1 386311

Snepnas osHepretuka. JlelicTBUEe  paJMOAKTHBHBIX
M3JIyYCHHI Ha )KUBBIC OPTaHU3MBI

12.9

[TpakTuyeckune paboOTHI:

HaGmioneHne CIJIOMIHBIX M JIMHEHYAThIX CHEKTPOB
U3JTy4CHHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPIHMH YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

N3mepenne pagnoakTHBHOTO (oHA

12.10

@usnueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaaUOaKTUBHOE U3IIy4€HUE IPUPOAHBIX MUHEPAJOB,
JEUCTBUE PAJUOAKTUBHBIX M3IYyYEHMM Ha OpraHu3M
4eJI0BEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

12.12 .
WHJUBHyaJIbHBIA JO3UMETP, KaMepa Buinbcona

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJBLHON ITPOT'PAMMBI OCHOBHOTI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PT'OC

[lonumanue poau  (GU3MKM B  HAaydHOH  KapTHUHE  MHDa,;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
MU T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIIOLUHU
¢u3nUecKux 3HaAHUH M MX POJIM B LIEJTOCTHOH €CTECTBEHHOHAayYHOU
KapTUHE MHUpPA, O BKIJAJE POCCHUICKUX M 3apyO€KHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOLIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTHN

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M IMOJE), O JBHXEHHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SBICHHH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpYXKalOIleM MHUpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenue ocHOBaMH IIOHSATHHHOTO arrmapara M CHMBOJMYCCKOTO



sA3bIKa (1)I/I3I/IKI/I 1 HUCIIOJIB30BAHWEC UX JIA PCIICHUA y‘le6HBIX 3aJa4,
YMCHHUC XapaKTCPpU30BaATb CBOMCTBaA TECII, (1)I/I3I/I‘-IGCKI/IG SABJICHUA U
IMPONLECChI, UCIIOJIb3Ys (bYHﬂaMeHTaJ'IBHBIe N OMIIMPUYCCKUEC 3aKOHBI

YMeHne onuchIBaTh U3y4EHHbBIE CBOMCTBA Tell U (U3NUYECKUE SBICHHUS,
UCTIOJNB3YS PU3NUYECKUE BEITMUUHBI

Brnanenue ocHOBaMH METOJOB HAaydyHOrO TIO3HAHUSA C Y4ETOM
coOJIIOICHHsT MPaBMJI OE30IMIaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY
W3 JaHHOTO Ha0opa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
MPOBEJICHUE TPSIMBIX ¥ KOCBCHHBIX U3MEPEHUN (PU3UUIECKIX BEITUUHH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY 110 HWHCTPYKIMH, BBIYHCIATH
3HaYEHUE BEJIUYUHBI U AHAIU3UPOBATH MOJNYYEHHBIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIEIOBAHHIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKIUH,  MPEICTaBIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BUJAC TaOIUI U
rpadyKOB, yYUTHIBATH MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 110 pe3yjIbTaTaM
MCCIICTOBAHMSI

[lonnmanne  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH MW TBEPABIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I
00BsiICHEHUS! PU3NYECKUX ITPOLIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIIH
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VYMeHue pemarh pacué€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBUE 3a7auyH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBbIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEoOXoAuMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTHh PACYETHI M OICHWBATH PEATUCTUYHOCTH MOIYYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BEIMYHMHBI; YMEHHUE OINpPEeNeNATh Pa3MEepHOCTh
(bU3N4eCKOil BETMUNHBI, IIOJTYIEHHON TPU PEIICHUH 3a/1a4H

YMeHue xapakTepu30BaTh MPUHLUIBI JCHCTBHS  TEXHHUUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOIECCOB MO MX OMHMCAHUIO, UCIIOIB3YS 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUA M HEoO0XoauMble (QU3NUECKue
3aKOHOMEPHOCTH

YMeHue ucCnonp30BaTh 3HaHUS O (U3NYECKUX SBJICHHUSIX B
MOBCEIHEBHOM KM3HM 111 oOecrieyeHHss ©€30MacHOCTH — NpHU
oOpamieHUn ¢ OBITOBBIMM ~ HpUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsi U  COONIONEHHUS HOPM



DKOJIOTHYECKOTO TIOBEJACHUS B OKPYKAIOLIEH cpene; MOHMMAaHHE
HEOOXOMMOCTH MPUMEHEHHS JOCTHKEHUH (PU3MKH U TEXHOJIOTH
JUIsl pallMOHAJIbHOTO ITPUPOJOIOJIb30BaHUS
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OnbIT moMcka, NpeoOpa3oBaHMs M NPEACTABICHUS HHPOpPMALUU
(U3MUECKOT0 COAEpIKaHUS C HCIOJIb30BaHHEM HWH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WHQOpPMAIIMM HA OCHOBE UMECIONIMXCA 3HAHUA W
JIONIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUl HAYYHO-TIOMYJIAPHYIO JIUTEPaTypy
(GU3MYECKOro Cojep:KaHus, CIPAaBOYHbIE MaTepUaJIbl, PECYPChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUs
uHpOpMAaLlMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYH; YMEHHE
co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE MH(OpMAIMH U3 HECKOJIBKUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O

OU3SUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHMWMYECKHUE ABJIEHUA
11 Mexanuueckoe jBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTEIBHOCTD JIBUKCHUS
PaBHOMepHOE U HepaBHOMepHOE JABUKeHUE. CpenHss ckopocTb. Popmyna AJis
1.2 BBIYHCIICHUSI CpEJTHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TIpSMONHMHEIHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tella OT
BPEMEHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO IBUKEHUS:
1.3 X1) =Xy +
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI TMPOCKIHUH CKOPOCTHU, TPOSKIIMH
NepeMENIeHHs, IyTH, KOOpPAMHATBI TP PABHOMEPHOM MPSIMOJIMHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHM B ClIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUS:
!"2
Sl =ve, *i+a* =
<
@opMynbl I TIPOCKIIMU TEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIUHENHOM JABUKEHUU:
1.4 =
s. (D=0, t+a,.-—.,
2
U.\'('f) =Upy T4, 1,
a.(f)=canst,
U:.‘f‘- - Ul.'rL =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU




CKOPOCTH, NPOEKLHH MepeMelIeHUs, KOOpJAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JBH)KCHUU

CBoboxnoe nanenue. Gopmysibl, ONUCHIBAIOIINE CBOOOJHOE MaJCHHE Tela I10
BEpPTUKAIM (JIBWKEHUE Tejda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

1.5 3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUIsl TMPOEKUUH YCKOPEHHS,
IOPOEKIMM CKOPOCTH U KOOPAMHATBI IpPU CBOOOJHOM MaJ€HUM Teja I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBMJKEHHUsl Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOPOCTH.

@opmyna g BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTU U HEPHOL
oOpareHus:
o= iMR
T
LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTENIBHOIO
yckopenus. @opmyrna uis BBIYUCIIEHUST YCKOPEHUS:
1.6
2
_w
“TR
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. [InotHoCTh BemecTsa. @opmyrna Juist BBIYUMCIEHUS IUIOTHOCTH:
_m

1.7 V

1.8 Cuna — BekTopHas ¢usudeckas BennunHa. ClIokeHue Cuil

1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:

F=m-d

1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopencreue ten. Tperuit 3akoH HeroTona:

1.11 F p _F'l—s»E
Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI
TPEHMSI CKOJIbKECHHUS:

1.12 Fp=u-N

1.13 Hedopmarus tenma. Ynpyrue u Heynpyrue pgepopmanuu. 3akoH yIpyrom



nedopmaruu (3akoH ['yka):
F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My - 114
F=G- -1 _2

R
Cuna TsoxecTd. Y cCKopeHHe CBOOOIHOTO MaIeHUs.

®opmyna A BEIYUCICHUS CUJIbI TSKeCTH BOIM3H noBepxHoctu 3emin: F = mg.
JIBrxenue manet Bokpyr Connna. [lepas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku

1.14

Hmnynbe Tena — BeKTOpHas pu3ndeckas BeIMYMHA.
1.15 p=mo

HNmnynbe cucremsl Tenl. U3MeHenne ummynbsca. MMiynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TE:

1.16 D=myU, +in,U, =const

PeakTuBHOE ABM)KCHHUE

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=F5cosc

Mexanuueckasi MOIITHOCTb:

1.17
A

I

N=

Kunernyeckas u noteHumansHas sHeprus. Dopmysa ajisi BBIYUCICHUS
KMHETUYECKOW SHEPIUH:

2
TeopeMa o kuHeTHuecKou s3Heprun. Popmyra A BHIYUCICHUS TOTEHIIMAIbHON
SHEPTUHU TeJa, TOIHATOTO
HaI 3eMIIEH:

1.18

E,= mgh

Mexann4geckas OHCPIruAi:

E:Ek"'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia Juisi 3aKOHA COXPAHEHUS

MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpaleHre MEXaHMYECKOW SHEPT UM MPY HAJTUYMH CUJIbI TPEHHUS.

HpOCTLIe MEXaHHU3MBEI. «30JI0T0e IMpaBUJI0» MCXaHHKH.

1.20 Peryar. Momenrt cuiel: M - FlL.




VYcioBue paBHOBECHS phluara:
M +M, +..=0

[TonsuxkubIil 1 HenoABWKHBIN O0s10ku. KII/I mpocThix MexaHU3MOB,
n= Aﬂmma

14'3&1‘1:&‘15!

JlaBneHue TBEPIOTO TENA.
dopmyina s BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:

_F
N
101 JlaBnenue raza. ATMocgepHoe AaBICHHE.
' I'mapocraTyeckoe NaBiIeHUE BHYTPH KUAKOCTH.
@®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTU:
P=PE+Pny,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. Dopmyna g ONPENEICHUS BBITAJKUBAIOIIEH CHUJIBI,
JEHCTBYIOLIEH Ha TEJI0, IOTPYKEHHOE B )KMJIKOCTh WJIN ras:
1.23 F.—"q:ﬁ. =pgV
VYcnosue miaBanus tena. [1naBanue cy1oB U Bo3ayXxoIIaBaHHE
Mexanudeckue KoneOaHus. AMIUIMTYJa, TEPUOJ W YacToTa KoJeOaHWi.
®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M IIEPUOJL KOJIeOaHUI:
1.24
1
V=
T
1.25 MareMaTtuyeckuii U MNpYKUHHBIM MaATHUKU. lIpeBpaiienue osHepruu mnpu
) Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxaromue kosnebanus. BelnyxneHHble konebanus. Pezonanc
Mexanuueckue BONHbBI. [IposonbHble U monepeuHble BOJHBL JIJIMHA BOJHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27 .
h=v-T
1.8 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha I'DaHMIIE
) JBYX cpell. IHppa3ByK U ynbTpa3ByK
IIpakmuueckue pabomoi
W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXMMEIOBOM CHIIBI; >KECTKOCTH
NPYXKUHBL; KO3(PPUIIMEeHTa TPEHHUS! CKOJIbXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
1.29 yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M

nepuosia KoJieOaHWH MaTeMaTHYeCKOTO MasTHHKA, 4YacTOThl W Iepuoja
KOJ'Ie6aHHI>i Hp}’)KI/IHHOFO MassTHHKa, MOMCHTa CHIJIbI, )IefICTByIOIHeFO Ha pBI‘—Ial";
paboThl CWJIBI YNPYrOCTH MPH MOIBbEME Tpy3a C MOMOIINBIO HEMOABHKHOTO
0Js10Ka; pabOTHI CHJIBI YIIPYTOCTH TPU MOABEME IPy3a C MOMOIIBIO MMOJIBUKHOTO
0710Ka.



HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM
YaCTHu TCJIa U OT IINIOTHOCTH KHUIAKOCTH, HC3aBUCHUMOCTH BLITaHKHBaIOIHeﬁ CHJIbI
OT MAaccChl TeJa; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
poJa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAKOUIEH B NPYKHUHE, OT CTEIICHU
nedopManuu MpYy>KUHBI, YCKOpeHUs: Opycka OT yrjia HakjOHa HampaBisSIOLICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTHU; MEPHOA
Kojie0aHuM MPYKUHHOTO MasTHHKA OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCJICIOBAaHNE HE3aBHCHUMOCTH IEPHOJa KOJICOAHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW M HEKUBOU NMPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIKEHHE IUIaHET COJHEYHONM CHCTEMBI,

1.30 PEaKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(epHOro JaBJICHUS Ha J>KHMBOW OpraHu3M, IIaBaHUE DPHIO, BOCIPHUATHE
3BYKOB KUBOTHBIMH, 3eMJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea. CUUIOMETP, NATYUKU TIOJOXKCHHS, PACCTOSHHS U
YCKOPEHMS, JAMUHAMOMETp, NOJALIMWIHUKY, PAKEThl, pblYar, MOABUKHBIM H

131 HETIOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, NMPOCThIC MEXaHW3MbI B OBITY,
COOOIIAOIIUECS] COCY/bl, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPIOro, )KUAKOTO B Tra3000pa3HOr0 COCTOSIHHM BEIECTBA.
Kpucrannuyeckue nu amop@Hsie Tena

29 JBwxenue wyactuiy BemiecTBa. CBsI3b CKOPOCTH JABUKEHHUS YacTHI[ C

’ Temneparypoil. bpoynosckoe aBmxenue, iuddysus

2.3 CmaunBaHUE M KallWJUISIPHbBIE SIBIICHUS

2.4 TermoBoe pacliupeHne U CkaTue

2.5 TermoBoe paBHOBECUE

26 BHYTpeHH}IjI sHeprusi. Pabora u Teromepenaya Kak CIOCOOBI M3MEHEHUS
BHYTPEHHEH YHEpruu

2.7 Bunbl Teruonepeaadn: TeIIONPOBOJHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue ten. KoaudecTBo  TemsoThl. Y AelbHast
TEII0EMKOCTD:

>8 O=am(t,—1)
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX IpoIEeccax. YPaBHEHUE TEIJIOBOTO
OajaHca:

2.9 Q1+Q2 +. =0
Ucnapenue u xonaeHcanusi. V3mMeHeHuMe BHYTpPEHHEH SHEpPruM B Ipoliecce
WCTIApeHUsI M KOHJeHcanuu. KumneHue IKUAKOCTU. YAenbHas TerioTa

2.10 napooOpa3oBanus: L = Q/m

2.11 BnaxnocTs BO3ayxa



[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu
IJIaBJICHUU U KPpUCTAJJIM3AalINH. YI[GJIBHaH TCIJIOTA I1JIaBJICHUA:

2.12 - &
m

BuyTpeHHss sHeprus cropanus TOIUIMBA. Y A€JIbHAs TEIUIOTa CrOpaHus TOIUIMBA:

2.13 q=0/m

2.14 [Tpuntumne! padoTe! TerioBbix ABuratenei. KII1J[ remmoBoro auraresns
Ilpakmuueckue pabomul
H3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUpOBaHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJWYECTBA TEIJIOTHI,

2.15 OTJIAHHOI'0 HAarpeTbiM LMIUHAPOM, IOCJIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YJEIbHOW TEIJIOThI
IiaBjieHus Jipga.  MccinenoBaHue W3MEHEHHUs TEMIIEpaTypbl BOIBL  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHA IpPU CMELIMBAHUU XOJIOJHOM U
ropsiuei BOJbl; IpoLecca UCIapeHus
Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE

2.16 SBJICHHUSI B TIPUPOJIE, KPUCTALIBI B Tpupoje, uznydenne CoHila, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHl, TYMaHa, UHEsl, CHEera
Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAILIOB,

217 KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMIPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onexrpuzanus Teil. J[Ba BUJa 2JIEKTPUUECKUX 3apsii0B

3.2 BsaumonelicTBue 3apspkeHHBIX Tenl. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

34 Onekrpuueckoe mnone. Hanpsoxk€HHOCTh anekTpudeckoro mons. [IpuHnun

' CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpuueckux 3apsgoB. JlelicTBHE 3JIEKTPUUECKOTO TMOJIsS Ha
JJEKTpUYECKHUE 3apsiibl. [[pOBOTHUKH U AMDTIEKTPUKHU
[TocTostHHBIN SnekTpudecKuii TOK. JlecTBus 2rekTpuueckoro Toka. Cuia Toka.
Harmpsxenue.

3.6 I=q/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R = pl/S

33 3akoH OMa a1 yyacTka aiekrpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:

3.9

1, =1, U=U,+U,. R=R +R,



[TapannensHOE cCoelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:

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

e

CMenranHbIe COCAUHCHU ITPOBOAHHUKOB

Pabota u momHoOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenna:

3.11 0=I"-R-t

312 OmnpiT SpSTe;[a. MarautHoe 1ojie IpsIMOro IMPOBOJHUKA C TOKOM. JInHMM
MarHUTHON MHIYKLIUU

313 MaruuTHoe 1oOJ€ TOCTOSHHOIO MarHura. BzaummopneilcTBue IOCTOSIHHBIX
MarHuTOB

3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM

3.15 Onbitel @apazes. SIBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBumno Jlenua
Ilpakmuueckue pabomul
W3mepenue  31M€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKA.
UccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE

316 (pe3ucTopsbl, JIAMIIOYKA), OT HAIPSHKEHUs Ha KOHLIAX MPOBOJHUKA; 3aBUCUMOCTH
COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, TUIOIIAIN €0 IMONEPEYHOr0 CEYEHUS U
YJIeIIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuna Juist NEKTPUUECKOTO HANPSHKEHUS NPU MOCIEI0BATEIIbHOM
COCMHEHUU NPOBOJHMKOB; IpaBWJa Ui CHIIbI SJIEKTPUYECKOIO TOKa IpHU
NapajuIeJIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHUS B armocdepe,

3.17 3JIEKTPUUECTBO KMBBIX OPraHW3MOB, MarHUTHOE MoJie 3emiu, apeld momocos,
POJIb MAarHUTHOTO MOJIS 1711 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpouicmea.: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUUYECKOW  DHEPruH,  AIIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE JIEKTPOIIPUOOPHI (mpuMepsI), JIEKTPUYECKUE
NpEeIOXPaHUTENH, dJIEKTPOMArHuT, JJIEKTPOJIBUraTeNb IOCTOSTHHOIO TOKa,
TE€HEpaTOp MOCTOSTHHOTO TOKA

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHUTHBIX BOJIH

3.20 JlyuyeBas monens ceera. IIpsiMonnHeHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. Inockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIIEHHSI CBETA

3.23 Hucnepcus ceera

394 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOSIHHE JMH3bI. OnTHYecKas cuia

) mun3el: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTHuecKue npuodopsl
Ilpakxmuueckue pabomul

396 W3mepeHne onTuyecko CUiibl coOMparoueil IMH3bL; POKYCHOTO PacCTOSIHUS

cobuparomiel TUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U U300pakeHus,
KOrI'Jla IpeIMET paclojIo’KeH B ABOMHOM (OKyce), MOKa3aTess MPeIoMIICHHsI CTEKJIa.




HccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO

coOuparomield JIMH3bl; N3MEHEHUs (POKYCHOTO PACCTOSIHHS ABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJIa IIPEJIOMIIEHUs CBETOBOIO Jiy4da OT yrja [aJeHHUs HAa I'PAHUIE
«BO31YyX — CTEKJIO»

Quzuueckue saenenusi 6 npupode. 3arMmeHus ConHua u JlyHbl, 1Berta Teul,

3.27 ONTHYECKHUE sIBJICHUs B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToanmapar, OINTHYECKUE
CBETOBO/IBI

4 KBAHTOBGBGIE ABJIEHUA

41 PagunoaktuBHOCTE. Anbda-, Oera-, raMMma-usznydeHus. Peakiuu anbda-u Oera-
pacriazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-gactui. [lnanerapuas Moens aToma

4.3 Cocras aromHoro spa. M3oronst

4.4 [lepuoa nmonypacnana aTOMHBIX SiAEp

4.5 S nepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPSAA0BOI0 U MAaCCOBOT'O YHCET
Qusuueckue a61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJUOAKTUBHOE W3JIYYCHUE TPUPOJHBIX MHHEPAJIOB,
JIeiCTBUE paJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YEIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBUIYAIbHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SHCPreTuKa




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka: 7-1 kiacc: 6a30BbIN YpOBEHb: YUeOHHUK; 3-€ U3AaHuE, TepepadoTaHHOe
[eppikun .M., UBanos A.U. AkunonepHoe obmectBo «M3narenscTBo
«IIpocsenienne»,2024 r

» Ousnka: 8-i kacc: 0a30BbI YPOBEHB: YUEOHHK; 3-€ U3JlaHuE, TepepadoTaHHOe
[Tepeimkun .M., UBanoB A.W. AkunonepHoe o6mecTBo «M3marenbcTBo
«IIpocBemienne»,2025 r

» ®usnka: 9-i kacc: 6a30BbI ypOBEHB: yUeOHUK; 3-€ u3aHue, nepepadoTaHHOe
[eppimkun U.M., I'ytauk E.M., VIBanoB A.W. u 1p. AKIIOHEpHOE 00IIECTBO
«M3narenbctBO «lIpocBemenne»,2025r

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
Ousuka. Junaktuaeckue Mmatepuaisl K yaeOHuky A.B. Ilepsimkuna. 7 kimacc/Mapon ALE.,

Mapon E.A. » ®uznka. COOpHUK BOPOCOB 1 33124 K yueOHuky A.B. Ilepsimkuna. 7
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.,2024 r

» ®uszuka. Jlnarnoctuueckue padboTsl K yueOHuky A.B. Ileprimkuna. 7 kinacc/IllaxmaroBa
B.B., lllegep O.P.,2021 1

» ®usuka. Tectrl. 7 ximacc/Xanuanos H.K., Xannanosa T.A.,2020 T

» ®usnka. Meroanueckoe nocodue k yueouuky A.B. Ilepormkuna. 7 knace/PuaoHOBUY
H.B.,2023r

» ®usuka. Jugaktudeckue Matepuansl kK yaueOHUKy A.B. Ileprimkuna. 8 knacc/Mapon
A.E., Mapon E.A. » ®uzuka. COOpHHUK BOIPOCOB ¥ 3a1a4 K yueOHuky A.B. Ileppimkuna. 8
knacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.,2021 r

» ®usuka. /lnarnoctuueckue padbotsl k yueOHUKy A.B. [lepsimkuna. 8 knacc/Illaxmarosa
B.B., llledep O.P.2023 r

e ®uzuka. Tectol. 8 kirace/Xannanos H.K., Xannanosa T.A..2023 r

» ®uzuka. Meroauueckoe nocodue k yueOHuky A.B. [lepoimkuna. 8 kinacc/PunoHoBuY
H.B.

» ®uszuka. Jlunakrnyeckue marepuaisl K yueOHuky A.B. Ilepsiikuna, E.M. I'yTHuk. 9
kiacc/Mapon A.E., Mapon E.A.,2022 r

» ®uzuka. COOpHUK BOMPOCOB U 3a7au K yueOHuky A.B. Ilepsikuna, E.M. I'yTHuK. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuit C.B.,2021 r

» ®usuka. Tectol. 9 knacc/XannanoB H.K., Xannanosa T.A.,2022 r

» ®uzuka. Meroauueckoe nocodue k yueOHuky A.B. Ilepsimkuna, E.M. I'ytauk. 9
knacce/I'yrauk E.M., Uepnukosa O.A.,2024 r



HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6

bu6nuoreka LIOK https://m.edsoo.ru/7f416194

bu6mmoreka [{OK https://m.edsoo.ru/7f4181ce
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