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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYaIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno (Qusuke y4dUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXkKaHUi M Yyu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actTpoHoMHed M (u3nYecKol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

®HAy4YHO OOBSCHSATD SIBJICHHUS;

® OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAyYHOI'O MCCIIEJOBAHUS;

e HTEPIIPETUPOBATh JAHHbIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa s
MOJIyYEHUs BHIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmuu npenoaasanus yyeOHoro npenMera «®dusmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxka€HHONW pemenneM Kosmermn MunncrepeTBa npocsemenus Poccuiickont denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus pu3nku:

¢ [IpHOOpETeHNE UHTEPECa U CTPEMIICHHUS 00YUaIOIIMXCs K HAYYHOMY H3yYEHHIO IPHUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
epa3BUTHE TNPEJCTAaBICHUH O HAy4yHOM METOJe TMO3HaHHsS U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ hopMupoOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pPe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e hopMupoOBaHUE MPEACTABICHUN O POiIM (QU3MKH IS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

®pa3BUTHE TMPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymeil mnpodeccHoHaAIbHOMI
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:
® IPUOOpETEHNE 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMUYECKHUX, TETIOBBIX,
AJNEKTPUUECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHHSX;
e IPHOOpPETEHNE YMEHHUH OIUCBHIBAaTH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEHICHHS MPOCTCUIIMX pacu€THBIX 3a7ad C HCIOJIb30BaHHEM
(bU3NUECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;
® pa3BUTHE YMCHHI HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOIHSATH OIBITHI, 1a00paTOPHBIC
paboThl M SKCIEPUMEHTAIbHBIC HMCCIECIOBAHUS C HCIOJB30BAHHEM H3MEPHUTEIbHBIX
puOOPOB;
eocBoeHHE NPUEMOB pPabOTHl ¢ HH(pOpMaIHeld (U3NIECKOTO COIEPKAHHs, BKIOYAs
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;
© 3HAKOMCTBO CO cepamu MpodhecCHOHATLHON NeSTSIIEHOCTH, CBA3aHHBIMU C (DU3HKOMU, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU HA TOCTIKEHUSIX (PU3NICCKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHs J1adopaTOPHBIX PadOT U ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadOT |
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJarOIUXCsl, CIIMCKA HKCIIEPHUMEHTATIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (PU3HKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs U3MepeHui. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAYYHOI'O BONPOCA, BBIABM)KEHHUE TIHMIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHue HalmogaemMoro sBiaeHus. Onucanue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. dusnueckue MpuOOPHI U TpOLEAypa NPSIMbIX U3MEPEHHI aHAIOTOBBIM U LU(POBBIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bE€Ma KUIKOCTU U TBEPAOIO TENA.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IMpH IOMOILIM JKUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBAa: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHXKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAIKMBAHHUEM YaCTHIL

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

3. OmBITH M0 OOHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSKEHHSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKEHUH. Pacuér myTu U BpeMeHU JBUKEHUS.

SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocTh BemiectBa. CBsI3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBa.
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Cwia Kak XapakKTepucTHKa B3aumojaeucTBusi Teil. Cuiia ynpyroctd W 3akoH [yka.
W3mepeHne cuiibl C NMOMOIIBID JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HAaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHre CKOJbKEHHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKCHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPU B3aUMOJICHCTBUH TETl.
CpaBHeHue mMacc 110 B3auMOJIEHCTBUIO TEI.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKCHUS (LIapUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHUsI Opycka WM IIapUKa MO HAKJIOHHOU
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTDh PaCTHKEHUs (IepopMani) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTE.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

JaBnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHUS qaBieHus. JlaBneHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuvHbl. 3aBUCHMOCTH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiTr Toppuuermnu. M3mepeHue aTMocepHOro AaBieHHSA. 3aBUCHMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTrpYKEHHOM dYacTH Tena |

IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIAKOCTH.

8. VYcnoBuwe maBaHWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUJIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeNO, TMOTPYXKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHBAIOMICH CHJIBI, JACHCTBYIOIICH Ha TeIOo B
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JKUJKOCTH, OT MACCHI TeJIA.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT INIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHME JIOJKM U OIpPEIEIECHUE €&

rPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HakJIOHHass IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunermdeckas W mnoreHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUsl SHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBJKEHUU Teja 110

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHUI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.

8 KVIACC

Pasnen 6. TenuioBblie siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOeHHs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJd. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSTHUM BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaumBaHWE M KalNWULIpHbIE siBleHUs. TeruoBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHII.
Buaytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW OHEPruu: TeIvionepenaya Hu
coBeplieHre padboThl. Buapl Teronepenaun: TeriIoNpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIeCTBa. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTALIMYECKUX
BEIIECTB. YeNbHas TemioTa 1iaBieHus. [lapooOpa3oBanue u KoHaeHcanwus. Vcmapenwe.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHsS. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpuammner padotel TemnmoBbix aBurareneit KIIJ[ TtemmoBoro nurarens. TermnoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEebI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKCHHS.

Hab6mronenue nuddysun.

HaGmronenue siBeHN cMadiBaHUS ¥ KaWUISPHBIX SIBICHUH.

Habmroienue TemnoBoro pacmpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
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7. Bunuel Temionepeaayu.
8. OxnaxxaeHue npu COBEpILIEHUU padOTHI.
9. HarpeBanwue rpu coBepiIeHUN PadOTHl BHEITHUMHU CHUIIAMHU.
10. CpaBHeHuUE TEMIOEMKOCTEN Pa3IMUHbIX BEIIECTB.
11. HabmroneHuie KumeHus.
12. HabnroieHre nocTOsSHCTBA TeMITEpaTyphbl IPHU IJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSIKEHUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH M TBEPBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnbIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIABJICHHUS BO3[yXa OT €ro o0bEMa U
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bI JMHEHWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIHM Teja B pe3yJsibTare TEIUloNeperadu 1

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOPSTYEi BOMBI.

9. OmpeneneHue KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C

HarpeThiM METAUIMYECKUM ITUIHHAPOM.

10. Ompenenenuie yaeabHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapEHHUS.

12. Onpenenenrie OTHOCUTENBHON BIKHOCTH BO3yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aeKTpuyecKuX 3apsiioB. B3zaumonelcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTb CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TeNl OT BEIHUUHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TETaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApHBIN 3ieKkTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHukmM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onekrtpuueckass nenb. Cuia Toka. OIJeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTO TOKa. 3akoH Jlxkoyns—JIeHia. DnekTpudeckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3amMbIkaHMeE.

[locTostHHbIE MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHoe mosie
ANEKTPUUECKOro ToKa. [I[puMeHeHne 3IeKTpOMarHuToB B TeXHUKE. JIeficTBUEe MarHUTHOTO MOJIs
HAa TPOBOJHUK C TOKOM. OJEKTpOJABHUraTeslb IOCTOSHHOro Toka. lcmonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazgess. SBiaeHue AIEKTpOMAarHUTHOM  wHAyKuMU. IlpaBumo  Jlenna.
Onekrporerepatop. CrocoObl TOMyYEHUS DIIEKTPUUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzamms TeI.

arONE
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JIBa poJia AIeKTPUYECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE 3JEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHHMS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JUHUM 3JICKTPUYECKOTO MOJIA.

VM CTOYHHKH MOCTOSHHOTO TOKA.

JlelicTBUA SJIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "a30BBbIii pazps.

. I3mepenne cuiibl TOKa aMIepMeTpoM.

. I3mMepeHne 3JeKTpUYeCKOro HaNpsyKeHNUs BOJIbTMETPOM.

. Peocrat u mara3uH COnpOTHBIICHUM.

. B3aumozeiicTBue NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHMs [10JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX NOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.

25.

SJICKTpOFCHepaTOp IOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITh! IO HAOIIOAEHUIO STIEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.
CO6opxka u mpoBepka paboThl TEKTPUUECKOM LIENH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHUe CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HAPSHKEHNUS.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YE€pe3 PE3UCTOP, OT COPOTUBICHHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, J€MOHCTPUPYIOLUIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJHU MONEPEUYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUM TNpU TOCIEI0BAaTEIbHOM COECIUHEHUU
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH NMapaJljIeIbHOM COEAUHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOopP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha pEe3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HAINPSHKCHUS
Ha He.

Omnpenenenne KIIJ[ Harpesaresns.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pa3JieIeHUN.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTyIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

N3yuenune aeicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.



21. OnbITEl 1O MCCIIEOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIICIOBAaHHE
M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mNpsAMOIMHEHHOEe aABWXkeHue. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPAaBHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoTiHeitHOe aBuxkeHue. CBoOoHOe mageHue. OmbITh
[Nasnnes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

[TepBoiii 3akon HeroTona. Bropo#i 3akoH Herorona. Tperuii 3akon Hprorona. IlpuHumn
CYNEPIIO3ULUHU CHUIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSl CKOJIBKEHMS, CHJIa TPEHMS
MIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Hesecomocts u
neperpy3KH.

PaBHoBecue MarepuanbHOM TOukH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshxecTu.

Umnynec Tena. M3meHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTrBHOE IBUKEHUE.

Mexannueckass paboTa U MOUTHOCTh. Pabota cui TsbKecTH, ynmpyroctu, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUManbHas SHEprus Tena, MOJHATOrO HaJA MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cKarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHWYECKOIO IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX Tel OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUU ABMXKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIIEHO

pa3HBIX TEN OTCUYETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS MPSIMOIMHEHHOTO JIBUKECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HalGnronenue nBukeHHs Tea M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar

pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIECH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBaA CHIT IPU B3aUMOJICHCTBUH TEI.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysIbCca MPHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGmroneHrne peakTHBHOTO JBUKCHUSI.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MexXaHU4eCKOW SHEPTUH MPH JABMKEHUH TeJla MO IeUCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHncTpyupoBaHue TpakTa [UIsi pa3roHa M JajbHEWIIEro paBHOMEPHOTO JBHKEHUS

IIapUKA WIH TEIEKKH.
2. OrmpezneneHue cpeAHE CKOPOCTU CKOJBKEHHUS Opycka WM ABWKCHUS LIapuKa I10
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10.

11.

HaKJIOHHOM IJIOCKOCTH.

Onpenenenne ycKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JIBHKEHHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM NpPU PAaBHOYCKOPEHHOM JABI)KEHHU 0€3 HadaabHOM
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHHUSL.

Onpenenenne KodhUIIMEHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Ormpenenenne pabOTHl CHJIBI TPEHHUS TNPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEIL.

KonebarensHoe nBmxenue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
amMIIuTyAa. MaremMaTMyecKuil M OpyXHHHBIH MasTHUKM. IlpeBpamieHue »sHepruu npu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJIHBI.
CaolicTBa MexaHn4eckux BoJiH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomMKoOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHUM TN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. HaOmonenne BIHYKICHHBIX KOJIEOAHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKMI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOIeOaHUNH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpPHUO/A KOJEOAHUM MPYKUHHOTO MasgTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHOAa KoyieOaHWH Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIKME 33aBUCUMOCTh IMEpuoja KojleOaHWi MPYKUHHOTO
MasiTHAKA OT MacChl IPpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DinekTpoMarHuTHoOE 110J1€ ¥ 3JIEKTPOMATrHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.

CBolCTBA 2JIEKTPOMArHUTHBIX BOJIH.



2. BomHoBBIE CBOICTBa CBETA.

Jlabopamopnwvie padbomot u onvimeol.

1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIEHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOnauHEHOE pacrnpoCTpaHEHHE CBETA.
3atmenus Cosnia u JIynel. Otpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTPaKEHHs CBETA.

[Tpenomiienue cBera. 3aKoH npeaomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.

Paznoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpsimonuHEetHOE pacpoCcTpaHeHHEe CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBO/I.

Xon sryueit B coOnparomiei JmHse.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tosryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

. IIpunnun pevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rinasa.

11. PaznoxxeHue 6enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPa)XE€HUSI CBETOBOI'O JIy4a OT yIJla MaJeHus.
2. M3yueHue xapaKkTepUCTHK MU300pa)keHUs MpeaMeTa B IIIOCKOM 3epKale.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIia TMaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIJIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHUATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUH Yepe3 I[BETOBbIC
(GUIBTPBIL.

Pasznen 12. KBanToBble sIBJICHHUA.

OmneiTel Pesepdopaa u nmnanerapHas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaThle CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWE aTOMHOTO sipa.
HyxnonHas wmopnens aromHoro sapa. M3zotomel. PaguoaktuBHble mnpespamieHus. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHple peakyy. 3aKOHbI COXPAHEHMS 3aps0BOI0 U MAacCOBOTO YHMCEN. DHEPIHsl CBA3U
aToMHbIX siep. CBs3p Macchl U sHepruu. Peakumu cuHte3a M AeneHust sjep. Mcrounukum
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIecTBUA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4eHHUs U TOTJIOMICHHUS.
CrieKTpbl pa3aMyYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Buibcona.
PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

CoNoOA~WNE

No gk

agrLONE



6. Perucrpanus u3nyueHus: IPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3ITY4YCHUSI.

2. HccnemoBanue TPEKOB: HM3MEPEHUE SHEPTUM YaCTULBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. HW3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUSsT TPEAMETHOTO COJICPYKAHMSI U OTBITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3yYESHUN
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX STOT YU€OHBIN MpeaMET.

[Ipy wu3yuyeHMHM JAHHOTO MOJYJS pEaTu3ylOTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX Pe3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBAaHMS SIBICHHNA NPUPOIBl M TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSCHATh (U3NYECKUE SBJICHHS, MPUMEHsS IOJTYYCHHbIE 3HAHUS,
pemaTh 3a/1a41, B TOM YHCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3zelia pealn3yeTcs 3a CuéT TOro,
YTO 00YyYaronuecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEJIaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (U3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayuHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, MPAKTHYECKOTO HWCIOIb30BaHUS PA3IMYHBIX HCTOYHHKOB DSHEPIHMH HAa OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHHSI BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INTPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIPABICHO HA JOCTHKECHUE

JIMYHOCTHBIX, METAITPCAMCTHBIX U IIPEAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare u3ydenus: GU3MKU Ha yPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs y 00ydaronerocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B HaCTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

- MpOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (u3nueckoit
HAYKH;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX-(PH3UKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K AKTHBHOMY YYacCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX M ITHYCCKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM IPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

- OCO3HAHME BAKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIPHUSTHE ICTCTUYCCKUX KadecTB (U3MUYSCKON HAyKH: €€ TapMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHUE IIEHHOCTH (PM3MUECKO HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKON IEATEIbHOCTH;

5) dopmupoBanusi KyJbTYypbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HaHME LIEHHOCTU 0€30IacHOro oOpasza >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BOKHOCTHU TIpaBUJI 0€30MacHOr0 TMOBEACHHUS Ha TPAHCIOpPTE, Ha JOPOTax, C AIEKTPUUYECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- chopmupoBaHHOCTH HaBBIKa pedIIEKCHH, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHE B PEUIEHWU TMPAKTHUYECKUX 3a1ad (B pamMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIy, TOpojia, Kpasi) TEXHOJOTUYECKONW U COIMATbHOM HAMpPaBJIIEHHOCTH, TPEOYIOIIUX B
TOM 4ucle U GU3NYECKUX 3HAHHUIA,

- UHTEPEC K MPAKTHUYECKOMY U3YUEHUIO MPodecCuid, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpUEHTAIUs HAa TpUMEHEeHNEe (PU3UIECKUX 3HAHUN VIS PEIIeHUs 3a/1a4 B 00JIaCTH OKPY>KaroIIei
cpenpl, TUTAHUPOBAHMS TIOCTYNKOB M OIEHKH MX BO3MOJKHBIX TOCIEACTBUN TSI OKpPY)KAroIIen
Cpenpbl;

- 0CO3HaHHE TI00ATBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOJIEM H ITyTeH UX peIeHus;

8) ajanTanuu K U3MEHSIIOIIUMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:

- MTOTpeOHOCTh BO B3aMMOJCHCTBUU MPHU BHITIOJTHEHUH UCCIICOBAHUA M MPOEKTOB (hHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSATEIHHOCTD;

- MOTPeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM uuciie GOPMYIUPOBAThH HJIECH, TTOHSATHSA,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3UKH;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OI[EHKA CBOWX JICUCTBUI C YUETOM BIHMSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TTT00aThHBIX
MOCJIE/ICTBUM.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpaMMebl 1o (GHU3UKE Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs y
oOyuatomerocss OynyT  chOpPMHUPOBAHBI  MeTanpeIMeTHBbIe  Pe3yJbTaThl, BKIIOYAOIIUE
MO03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC EHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUCOHBIC
JeWCTBUS, pETYISTUBHBIC YHUBEPCAbHBIC YUeOHBIC ICHCTBHSL.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

ba3oBble Jlornyeckue 1eMcTBUA:
® BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbBIC IPU3HAKU OOBEKTOB (SIBIICHUI);
® yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccU(UKAIMKU, OCHOBAHHS i1 OOOOIICHUS U
CpaBHEHUS,
® BBISIBIISITh  3aKOHOMEPHOCTM U TMPOTUBOpEUHs B paccMaTpuBaeMbIX (akTaxX, JAHHBIX U
HaOII0/ICHUSAX,, OTHOCAIINXCA K (PU3NUECKUM SBIICHUSM;
® BEISIBIISATE  [IPUYMHHO-CJICICTBEHHBIE CBSI3M TPH  HM3YYCHUH (U3HYECKUX SBICHUNA W
MPOIECCOB, [eNlaTh BBIBOJBI C HCIOJNB30BAHUEM JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;
® CAaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus y4eOHOW (u3nyYecKod 3amadu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB peIIeHUs, BbIOOp HamboJee TMOAXOAAUIETO C  Y4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebcKue 1elicTBUS:
® [ICII0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATEIbCKIUII HHCTPYMEHT MO3HAHMUS,
® [I[POBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIIOXHBIA (U3MUECKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHUE (PU3UYECKOTO SIBICHUS;
® OIICHWBaTh HAa TNPHUMEHUMOCTh W JOCTOBEPHOCTh HH(OpMAIMIO, TOIYYEHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;
® CaMOCTOATENILHO (hOpMyIHpoBaTh OOOOMIEHUST W BBIBOABI IO PE3YJbTaTaM IMPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHMS,
® [IPOTHO3UPOBATh BO3MOXKHOE JajlbHEWIIee pa3BUTHE (PU3UYECKUX IMPOIECCOB, a TaKXKe
BBIIBUTATh MPEINON0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Pa6ora ¢ undopmanmueii:
® [IPUMEHATh PA3IUYHBIE METOJbl, HMHCTPYMEHTBl M 3alpoChl NpHU TOHCKE M 0TOOpe
MH(OpMAILIUY WU TaHHBIX C YIETOM MPEI0KEHHON yueOHOoM (hnu3ndecKol 3a1a4u;
® AHAJTM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAITUIO Pa3IHIHBIX BHJIOB U
dhopm mpecTaBIeHNUs,
® CAMOCTOSITENIBHO ~ BBIOMpPATh ONTUMATbHYIO (OpMYy TMpeACTaBIeHUS HWHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJauyd  HECIOKHBIMH CXEMaMH, JuarpamMmamu, WHOM
rpaduKoi U UX KOMOMHAIUSIMHU.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ eliCTBHUS:
®B X0/¢ OOCYXXIeHHs y4eOHOro Marepuaia, pe3yjabTaTOB JIA0OPATOPHBIX padOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKA3bIBaTh HJI€H, HAllEJICHHBIE
Ha pelleHue 3a/1auu U MojAJepKaHue 0JaroenaTeIbHOCTH OOIEHMS;
® COTTOCTABIISITh CBOM CY)KIICHHS C CY)KICHHSMHU JPYTUX YYaCTHHKOB JHaliora, OOHApYKUBATh
pas3nuyme U CXOJICTBO MO3HIINI;
® BEIpa)kKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;
¢ IyOJIMYHO NPEICTABISTh PE3YNbTAaThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEOBaHMS, TIPOSKTA);
¢ [IOHMMATh M HCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYATbHOW pabOTBI MpHU
peleH KOHKPETHON (PU3NYECKOl POoOIeMBl;
® IPUHUMATD LI€JIM COBMECTHOM J1€ATENbHOCTH, OPraHU30BbIBATh JIEHCTBUS 1O €€ JOCTHUKEHUIO:
pacrmpenenaTb poyid, 00CyKaAaTh MPOIECCHl U PE3YIbTaThl COBMECTHON PabOThI, 00001IaTh



MHEHHSI HECKOJIBKUX JIFOJIEH;

® BHINOJIHATH CBOIO YacTb pPa0OThL, JIOCTUTAas KAaueCTBEHHOIO pe3yilbTara IO CBOEMY
HaIlpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUS C APYTMMH YJIEHAMUA KOMAH/IbI;

® OIICHMBATh KAaueCTBO CBOETrO BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIHHO
cOpPMyYIHPOBAaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranmusanus:

® BEISIBJIATh NIPOOJIEMBI B KU3HEHHBIX M Y4YEOHBIX CUTYalMsIX, TPEOYIOLIMX s peLIeHHs
(bu3nYecKux 3HaHUH;

® OPUEHTUPOBATHCS B PA3JIMYHBIX NOIXOAAaX MPUHATUS pELIeHUN (MHIMBUIYalIbHOE, IPUHATHE
pellieHus B IpyMIle, IPUHITHE PELLICHUI TPYIIOo);

® CAMOCTOSITEJIBHO ~ COCTaBJISATh AITOPUTM pelleHHus (u3MyecKod 3ajaud WM IJIaHa
UCCIIEIOBAaHUsI € YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATH MIpe/iaraéMble BApUaHThI PELLICHUM;

e fies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeylaraTh IaH €€ U3MEHEHMUS,

® 00BACHATh NPUYUHBI JTOCTHKEHUS (HEIOCTHKEHMSI) pe3ylbTaTOB JEATEIbHOCTH, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHWCIIE B XOJ BBIMOJHEHHUS (HU3UYECKOTO
WCCIICIOBAHMSI WIIM TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIUXCS CUTYyaIlUH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

® OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAIM;

® CTaBUTH ce0sl HAa MECTO JIPYroro 4ejoBeKa B XOJ€E CIopa WM AMCKYCCHU Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

® [IPU3HABATh CBOE MPaBO Ha OIIMOKY NpPU PEHICHUH (U3UYECKUX 3a]ad WM B YTBEPIKIECHHIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOydyeHus B 7 kiacce IpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMEHUH:

® IICTI0JIb30BaTh MOHATHS: (DU3NYECKHE U XUMHUYECKUE SIBIICHUS, HAOIIOAEHUE, SKCIEPUMEHT,
MOJIeNIb, TUIIOTE3a, EAMHUIBI (PU3MYECKUX BEIMYMH, aTOM, MOJEKyJa, arperatHsle
COCTOSIHMSL BelecTBa (TBEpHOE, XKHJIKOE, ra3zo00pa3HO€), MEXaHHYeCKOe JIBH)KEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, IPSAMOJIMHEHHOE), TPAeKTOPHs, paBHOJACHCTBYIOIIAs CUIIa,
nedopmarus (yrnpyras, IiIacTUIecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

epaznuyath sBieHUs (Auddys3us, TemIoBoe IBM)KEHHE YaCTHI[ BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBWKCHWE, WHEPIWs, B3aUMOJCHCTBUE Tel, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO0 BpAalleHMs, Meperavya JaBleHUs] TBEPABIMU TellaMH,
KHUJIKOCTSIMA M Tra3amu, arMoc(epHOe JaBleHHMe, IUIaBaHUE Tell, NPEeBpalCHUs
MEXaHUYECKOH SHEPrHH) MO ONHMCAHUIO0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

® PacIio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (PM3MUYECKUX SIBICHWH B OKPYKAIOIIEM MHpPE, B TOM
qrcie (pU3nUecKue sIBICHUS B IPUPOAE: IPUMEPHI IBWKEHHS C PA3IMYHBIMU CKOPOCTSMU B
KMBOM M HEKXUBOH IpPUPOJE, ACHCTBHE CHIIBI TPEHHS B NPUPOJAE W TEXHUKE, BIHSHHE
aTMOC(EepHOTro JaBJICHUS HA KMBOM OpraHu3M, IUIaBaHUE PbIO, pblUaru B Tele YeJIOBEKa,
IOpU 3TOM HEPEBOAWUTH TNMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH CYIICCTBCHHBIC
CBOMCTBA (IPU3HAKH) PU3UUECKUX SBICHHNA;

® OITUCHIBATh W3y4YCHHBIC CBOMCTBAa Tel M (DU3MYECKHE SBICHUS, HMCHONB3YS (QHU3MUECKHe



BEIMYUHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BpPEMs, MYyTb, CKOPOCTb, CpEHHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Teja, Cuja TPEHUs, JaBleHue (TBEPAOro
Tena, )KUIKOCTH, Ta3a), BHITAIKUBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, MJIEYO
CWJIBI, MOMEHT CHJIBI, KO3(DPUIIMEHT MOJIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETUYCCKAs W
MOTEHIIMAJIbHAS SHEPrus), MpH OMUCAHHM MPABHIBHO TPAKTOBaTh (DU3MUECKUIl CMBICIT
WCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W €AMHUIIBI (PU3NYCCKUX BEIUYHMH, HAXOJUTH
(GbopMyIibl, CBA3BIBAIOIINE AAHHYI (U3MYECKYIO BEIMYUHY C JPYTUMHU BEJIUYHMHAMH,
CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIIMYUH;

® XapaKTepu30BaTh CBOICTBa Tel, (DU3MUECKHUE SIBIICHUS M TPOLIECCHI, HCIONb3Ys IpaBuiia
CJIOXKEHUs Ccul (BIOJb OJHOW mMpsiMoM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBWJIO PaBHOBeCHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXpPaHEHUS
MEXaHMYECKON »JHEpruM, IpU O1TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOoHA U
3alUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHUE,

® 00BACHATH (hU3MUECKUE SIBJICHHS, MPOLIECCH U CBOMCTBA T€J, B TOM YHWCJIE U B KOHTEKCTE
CUTYyallMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYMHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOTrMYeCKHX IIaroB ¢ OMNOpod Ha 1-2 HM3ydEeHHBIX
CBOWCTBA (PU3UYECKUX SBICHUH, ((U3MUECKHUX 3aKOHA HIIM 3aKOHOMEPHOCTH,

e pemiath pacuéTHbIC 3a7auu B 1—2 AeMCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢dbu3nyecKkre BeIMYMHBI: Ha OCHOBE aHallM3a YCIIOBUS 33[]a4l 3allMChIBATh KPaTKOE yCIOBHE,
MOJICTABJIATh (PU3WYCCKUE BEIUYMHBI B (OPMYJIBI W TPOBOJIUTH PACUYETHI, HAXOIUTHh
CIpaBOYHbIC JaHHBIC, HEOOXOAUMBIC IS PELICHUsS 3aJay, OLEHUBATh PEATUCTHUYHOCTD
MOJIY9eHHOW (pH3NIEeCKON BEITHMYNHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIU (U3UYECKUX METOJOB, B
OINMCAaHUU UCCIIEOBAHUS BBIICIATH POBEPsIieMOe MPEIIONIoKeHne (TUIIOTE3yY), pa3iudaTh
¥ MHTEPIPETUPOBATH MOTYYEHHBIA pe3y/IbTaT, HAXOJAUTh OIMIMOKH B XOJNIE OIBITA, JIEaTh
BBIBOJIBI 110 €TI0 PE3YJIbTATAM;

® IPOBOJINTH OIBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUNU WUIU (PU3UYECKUX CBOMCTB TEIN:
(dhopmyTupoBaTh MPOBEPAEMBIE TTPEANOTIOKEHUSI, COOUPATh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

® BLITIOJTHATh TPSIMBIE W3MEPEHUS PACCTOSIHHSI, BPEMEHHM, MAacChl Tena, 00bEMa, CUIIBI U
TEMIIEpaTypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX W IU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH U3MEPEHU;

® IPOBOJINTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MUECKOM BEIWYUHBI OT JPYrol ¢
WCTIOI30BAaHUEM TMPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JBIIKYIIIETOCS Teja
OT BpEMEHU JBUKECHHUSI Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa 00paboTKu
MOBEPXHOCTEH TET M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUJIOMIAIX COMPUKOCHOBEHHS TE,
CWJIBIl YIOPYrOCTH OT VYAJUHEHHWS TMPYXUHBI, BBITAIKUBAIONMIEH CHUIBI OT 00BEMaA
MOTPY>KEHHOM YacTH TeJla M OT TUIOTHOCTH JKHJKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTH
Tena, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJO, YCIOBHH IUIaBaHHs TeJ, YCIOBUM
paBHOBeCHs pblyara W OJIOKOB), y4acTBOBAaTh B TUIAHMPOBAHUM YY€OHOTO HCCIIEIOBAHMUS,
coOupaTh YCTAaHOBKY U BBHINOJHATh HW3MEPEHUS, CIeAysd TPEeNIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCHMOCTH (U3MYECKUX BEIUYHUH B BHUJC
MIPEITIOKEHHBIX TaOIHII U TpadUKOB, JAeNaTh BBIBOBI IO PE3yNIbTaTaM HCCIIEIOBAHNUS;

® IPOBOINTH KOCBEHHBIE M3MEPECHHS (PU3NUECKUX BETMYHMH (TJIOTHOCTH BEIIECTBA JKUJIKOCTH U
TBEPJIOTO TeJa, CUia TPEHHUS CKOJBKEHHWS, JaBJIEHWE BO3/yXa, BBITAIKWBAIOIIAS CHUJIA,
JeCTBYIONAs Ha TOTPYKEHHOE B JKUIKOCTH TeNO, KOI(D(PHUIIMEHT MOJE3HOro IeHCTBUS
MPOCTHIX MEXAHU3MOB), CJIETYs TIPEIIOKEHHON HHCTPYKIIMH: TIPU BBIMTOJTHEHUN U3MEPEHUN
COOMpPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHNUE UCKOMOW BEITHYHHBI,

e COOJTIOIATh TIPAaBUIIA TEXHUKH 0€30MMaCHOCTH TP paboTe ¢ TaOopaTOPHBIM 000PYIOBAHUEM;

® YKa3bIBaTh MPUHIIMIBI JCHCTBHS NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECs COCYAbl, OAPOMETpP, phblUar, MOABMKHBIA M HETOIBUKHBIN
0JI0K, HAKJIOHHAS TUIOCKOCTb;

® XapaKTepU30BaTh MPUHIUIBI JACUCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C



ONOpOM Ha HUX ONHUCaHUs (B TOM 4YHCIE: NOAMMUIHHUKH, YCTPOHCTBO BOJIONPOBOAA,
TUIPaBIMYECKUN NIPECC, MAHOMETP, BEICOTOMED, MTOPIIHEBOM HACOC, apEOMETP), UCTIOIb3YsI
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHM W HEOOXOAuUMble (DU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOAUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEpax) MPAKTUYECKOI0 UCIOIb30BAHUS
¢u3nyeckux 3HAHWNH B TOBCEIHEBHOW JKM3HM il oOecredeHuss Oe30MacHOCTH NpHU
oOpalieHun ¢ npudbopaMM M TEXHUYECKMMHU YCTPONCTBAMH, COXPAHEHHUs 3[0pOBbs U
COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEACHHUS B OKPYKAIOIIEH cpeie;

® OCYILECTBJIATh OTOOpP UCTOYHUKOB MH(poOpMauuu B MHTepHETe B COOTBETCTBUM C 3a/aHHBIM
IIOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM M MyTEM CPaBHEHMs Pa3IMYHbIX
MCTOYHHUKOB BBIIEIATH HWH(GOPMAIHMIO, KOTOpasi SBISETCS MPOTHBOPEYMBON WM MOXKET
OBITb HEZIOCTOBEPHOI;

® ICTIOJIb30BATh TIPU BBIIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
($u3MYeCKOT0 CoAepKaHUsA, CIPAaBOYHBIC MaTepUANbl, pecypchl cetu MHTepHeT, BiaieThb
npuéMamMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MH(GOpMAIMKU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

®Co3/1aBaTh COOCTBEHHBIE KpAaTKUE IHCHbMEHHbIE M YCTHBbIE COOOLIEHHs Ha OCHOBEe 2—3
HCTOYHHUKOB HHGpOpManuu (PU3NYECKOro COJACpXkaHWsA, B TOM YHUCIE IyOJWYHO JAeaTh
KpaTKHUe COOOILIEHUS O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN, MPU 3TOM
IPaMOTHO MCIIOJIb30BaTh M3y4EHHBIN MOHATUHHBIN annapaT Kypca (pU3HKH, COIPOBOXKAATh
BBICTYIUICHHE IIPE3CHTALUEM;

® [IpU BBIIIOJHEHUHU Y4EOHBIX IPOEKTOB M MCCIEOBAHUMN paclpeesaTh 0053aHHOCTH B IpyIIIe
B COOTBETCTBHMM C ITOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 3a BBIOJHEHUEM IIaHa IeHCTBUH,
aJIeKBaTHO OIIGHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIMIBI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIUX.

K xoniny oOyueHuss B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaxkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUH:

® [ICII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHUSI BEILECTBA, KPUCTANIMYECKUE U aMOp(HbIE Tella, HACHIIEHHbIN U
HEHACBIILEHHBII Map, BIAXXHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHS SHEPIHsl, TEIIOBON
JIBUTATENb, AJIEMEHTAPHBIN 3JEKTPUUECKUN 3apsjl, dJIEKTPUUYECKOE I10Jie, MPOBOJHUKUA H
JUAJIEKTPUKH, TOCTOSTHHBIH JIEKTPUUECKUil TOK, MarHUTHOE TOJIE;

epa3iauuaTh SBJICHHUS (TEIUIOBOE pacIIMpeHHe W C)KaThe, TeIlonepeaaya, TeIIoBOe
paBHOBECHE, CMAYUBaHUE, KAMWJUISIPHbIE SIBJICHMSI, UCIIApEHUE, KOHCHC AU, TJIaBJIeHHE,
KpUcTanu3anus  (OTBepAEBaHUE), KWUIIEHHe, Temonepenadya  (TEIIONPOBOJHOCTb,
KOHBEKIIMSI, W3Iy4yeHHE), OJEKTpU3alus Tel, B3aUMOJICHCTBUE 3apsAloB, JCHCTBUS
NEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JIEHCTBUE
MarHMTHOT'O MOJIsl HAa IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHMTHAsE MHYKIIHS) 110 OTMIMCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOUIMX HaHHOE (u3nueckoe
SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SBICHHH B OKPYKAIOLIEM MHpPE, B TOM
yucae (U3NYECKHe SBJICHUS B IPHPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalWUISpPHbIE
SIBJIGHUSI B MPHUPOJE, KPUCTAUIBI B Ipupoje, usnydenne CoiHIa, 3aMep3aHre BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUYECKHE SIBJICHHUS B
aTMocepe, IEKTPUUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE 10JIe 3eMIId, Apeii¢ MOoJ0COoB,
PO MarHUTHOTO TOJISA JUIsl KU3HU Ha 3emJie, MOJSIPHOE CHUSHUE, IPU 3TOM MEepEBOIUTH
MPaKTUUECKYI0 3a7ady B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

® OIMCHIBATH H3YYEHHBIE CBOWCTBA Te€N M (U3UYECKUE SBJICHMs, UCHONb3ysd (usnueckue
BEIMYMHBI (TeMIepaTrypa, BHYTPEHHSS SHEprusi, KOJWYECTBO TEIUIOTHI, YyJelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA,  yJeNbHas TEIUIOTa  IUIABJIEHHUSA, yJAelbHas  TeIUloTa
napooOpazoBaHMs, yAeTbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JeUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEINIbHAS BIAKHOCTh BO3yXa, dJEKTPUUECKUN 3apa,



Chjla TOKa, OJJIEKTPUUYECKOE HAIPSDKEHUE, CONPOTHBIIEHHE NPOBOJHMKA, YIEIBHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa W MOIIHOCTH 3JEKTPUUYECKOTO TOKa), MPH ONUCAHUU
IIPAaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCHOJIb3YEMbIX BEJIWYHMH, OOO3HA4YEHUS U
eIMHUIIB (PU3NIECKUX BEITMYNH, HAXOAUTH (hOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTh TIpadUKM HU3YyYCHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIMYNH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS U IPOLECCHI, MCIIOJIB3Ysl OCHOBHBIE
[IOJIOKEHNUS ~ MOJIEKYJISIPHO-KUHETHUUECKON TEOpUM CTPOEHUSI  BEIECTBA, IPUHIUII
CYNEpIO3UIMHU M0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH OMma
JUIS ydacTka Lienu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHHUs SHEPruu, NpU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMATUYECKOE BHIPAKCHHE;

® O0BACHATH (PU3UUECKUE IPOLECCHl U CBOMCTBA Te€l, B TOM YUCIIE M B KOHTEKCTE CUTyaLUH
[IPAKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa: BBIABIATh [PUUYMHHOCIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

e peliaTth pacy€THble 3ajauu B 2—3 AEWCTBUS, UCIOIb3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckre BEeJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUSA 331a4M 3allUChIBATh KPAaTKOE YCIOBUE,
BBISIBJISITH HEAOCTAaTOK JAHHBIX JUISl PELIEHUS 3aJadd, BBIOMpPATh 3aKOHBI U (HOPMYIIbI,
HE00X0AUMBIE JUIsl €€ PelIeHUs, IPOBOAUTh PACUEThl U CPABHUBATH MOJIyY€HHOE 3HAYCHUE
(GU3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PELIMTh MPU MOMOIIM (PU3UYECKHX METOJIOB,
UCIOJb3Ysl ONMCAHUE UCCIIEA0BAHMs, BBIICIAThH IPOBEPSIEMOE IPEANOI0KEHUE, OLIEHUBATh
MIPaBWJIbHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBL;

® [IPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWMCTB Tell
(KanuJUIApHBIE ABJICHMSI, 3aBUCUMOCTb JaBJIEHHUs BO31yXa OT ero o0bEMa, TeMIepaTypsl,
CKOPOCTH TIpollecca OCTHIBAHMSI M HarpeBaHUs IMpPH M3JIYyYEHHUU OT LBETAa H3JIydarollen
(mormomaronieii) MOBEpPXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIIEPATYPhl KUAKOCTH U
iouaay €€ MOBEpXHOCTH, AJIEKTPU3alUs TE1 U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsiiOB,
B3aMMOJICICTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJlW3allisl MarHUTHBIX IOJIEH MOCTOSHHBIX
MarHMTOoB, AEUCTBUS MarHUTHOIO IOJI HAa IPOBOJAHMK C TOKOM, CBOWCTBA AJIEKTPOMArHura,
CBOWCTBA DJIEKTPOJABMIareist IOCTOSHHOIO ToOKa): (opMylupoBaTh IpOBEpsEMbIe
MIPENIOJIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000y I0BaHMs, OMUCHIBATh X0/
OIbITa U POPMYITUPOBATH BHIBOJIBI;

® BBINIOJIHATH IPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHONW BIAQXKHOCTH BO3/yXa, CHIIbI
TOKa, HalpsDKEHUS C KCIOJIb30BAaHHUEM aHAJIOTOBBIX NMPUOOPOB M JATUYUKOB (PUINYECKUX
BEIMYMH, CPaBHMBATh pE3yJbTaThl M3MEPEHMH ¢ Yy4ETOM 3aJaHHOM aOCONIOTHOU
MOTPEIIHOCTH;

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBHCHUMOCTU OJHOW (U3MUECKOW BETUYMHBI OT JApPYrod ¢
UCIOJIb30BAHUEM MPSAMBIX W3MEPEHUH (3aBUCUMOCTH COIMPOTHBIIEHUS MPOBOJHHKA OT €ro
JUIMHBI, TUJIOLIAJM TIOTIEPEYHOT0 CEYEHUS M YAEIbHOTO CONPOTHBICHHS BeLIECTBa
IIPOBOJHMKA, CHJIBI TOKa, MAYIIErO 4Yepe3 MPOBOJHHUK, OT HANpsSKEHUS HA MPOBOIHHKE,
UCCIIEIOBaHUE TIOCJIEI0BaTeIbHOTO U MapajuIebHOTO COEAMHEHUH IPOBOJHUKOB):
IUTAHUPOBATh HCCIEOBaHKWE, COOMpATh YCTAHOBKY W BBINOJHATH WM3MEPEHHUs, CIeays
MPEeJIOKEHHOMY TIJIaHy, (UKCHPOBAaTh pe3yJbTaThl MOJYyYEHHOW 3aBHCHMOCTH B BHUJE
TabIUI ¥ TPaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [I[POBOJIUTH KOCBEHHbIE H3MepeHus (U3NYECKUX BeNUWYMH (yIelbHas TEII0EMKOCTh
BEIIECTBA, COMPOTHBJICHHE IPOBOJHHKA, pabOTa M MOUIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh ~ M3MEpEeHHs, coOupaTh  HKCHEPUMEHTAIbHYIO  YCTAHOBKY,  CIIEAYS
IIPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEIMUHHBI,

e cOOIIIOIaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHHEM;

® XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3Y4YEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIIOPOM Ha X ONMCaHUsA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TMIPOMETp, NapoBas
TypOuHa, aMIIepMETD, BOJIBTMETD, CYETUHK JEKTPUYECKOU JHEpruu,



AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, HArpeBaTeNbHBIC  JJICKTPONPUOOPHI  (TIPUMEPHI),
NEKTPUYECKUE NPEIOXPAHUTENHN, HIEKTPOMATHUT, FIEKTPOABUIATENb ITIOCTOSHHOIO TOKA),
UCIOJNb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHMH U HeoOXoaumble (U3NYECKHE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA U M3MEPUTENbHbBIE IPUOOPHI IO CXEMaM U
CXEMaTU4YHBIM PUCYHKaM (KMJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, T'MTPOMETD,
JBUraTellb BHYTPEHHEIO CrOPaHUs, JJIEKTPOCKOI, PEOCTAT), COCTABIATb CXEMBI
NEKTPUYECKUX LENEH C MOCIEe0BaTEIbHbIM U MapajlIeIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

® [IPUBOANUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHMUS
¢u3nyeckux 3HAHWNH B TOBCEIHEBHOW JXM3HM il oOecredeHuss Oe30MacHOCTH NpU
oOpamieHnn ¢ npubopaMM M TEXHUYECKMMHU YCTPOHCTBAMHU, COXPAHEHUs 3/I0pOBbsS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIEeH cpere;

® OCYILECTBJIATh MOUCK HMH(MOpMaIMK (PU3HUECKOro coxaepkaHus B HTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M IMYTEM CpaBHEHMS JIOMOJHUTENIBHBIX HCTOYHUKOB BBIIEISATH
UH(POPMAIIHIO, KOTOPAs SBIISIETCS IPOTUBOPEYUBOI MIT MOKET OBITH HEIOCTOBEPHOM;

® IICTI0JIb30BAaTh IPU BBIIOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JIUTEPaTypy
(bu3n4ecKoro cojepkaHus, CIPaBOUYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiajeThb
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MH(OPMALIUU U3 OJHOW 3HaKOBOM
CHCTEMBI B IpYT'YIO;

®Co3/1aBaTh COOCTBEHHBIC IHMCHBMEHHBIE W KpaTKWE YCTHBIE COOOIIeHHs, 0000Imas
WHPOPMALIMIO W3 HECKOJBKUX HMCTOYHHKOB (PU3UYECKOTO COJCpKAHUSA, B TOM YHCIE
NyOJINYHO MPEJCTABIATh Pe3yJbTaThl MPOEKTHOM MIIM UCCIIEI0BaTEIbCKON 1€ATEIbHOCTH,
IpU 3TOM TPAMOTHO HCIOJIB30BATh HM3YYCHHBIM TMOHSATHHWHBIA ammapar Kypca (U3HKH,
COIIPOBO’KAATh BBICTYILJICHUE IPE3eHTalUEH;

®IIpM BBIMOJIHEHUU YYE€OHBIX NPOEKTOB U UCCIEJOBAHMM (PU3NYECKUX IPOLIECCOB
pacnpenenartb 00s3aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJIECHHBIMHU 3aJadyaMu,
CIIEIUTH 32 BBINOJIHEHHUEM IUIaHA AEWCTBUM U KOPPEKTUPOBATH €ro, aJleKBaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JESATENbHOCTb TPYIIBI, BHICTPAaUBaTh KOMMYHHUKaTHBHOE
B3aUMO/IeHICTBHE, MPOSIBIIASA TOTOBHOCTh pa3periaTb KOH(QIUKTHI.

K xonmy oOyueHuss B 9 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

® [ICIIOJIB30BATh  MOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTENIbHOCTh MEXaHMYECKOIro JABM)KEHHUS, Aepopmanus (ympyras, IUlacTUYecKas),
TPEHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb M NEPETPY3KHU, LEHTP TAKECTH,
aOCOMIOTHO TBEPJIOE TENO, LEHTP TSHKECTH TBEPAOrO Tella, paBHOBECUE, MEXaHHMYECKHE
Kosie0aHUs U BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYyK, 3JEKTPOMArHUTHBIE BOJIHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS U
MOTJIOIIEHUS, anb(a, 6eTa- U raMMa-u3Ty4eHHs], U30TOIbI, sJIEpHasi SJHEPreTHKa;

epa3iuyaTh SBJIECHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJeHUE Tel, pPaBHOMEPHOE
JIBMDKEHHUE 110 OKPY’KHOCTH, B3aUMO/ICHCTBHE TeJl, peaKTUBHOE JIBUXKEHHUE, KojeOaTenbHOoe
JBIDKEHUE (3aTyXalollie W BBIHYXKIEHHBIE KOJeOaHMs), pe30HAHC, BOJHOBOE JIBIKCHHE,
OTpakKeHHE 3BYyKa, NMPSAMOJIMHENHOE PAaCIpPOCTPAHEHUE, OTPAKEHUE U NIPEJIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpaK€HHE CBETa, pa3jiokKeHHe Oeoro cBera B CHEKTP U CIIOKEHHUE
CIEKTPAJIBHBIX I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAS PaJUOAKTUBHOCTH, BOSHUKHOBEHHE
JUHENYaToro CrnekTpa M3ydyeHHUs) MO OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSABICHUE U3YYEHHBIX (U3NYECKUX SBJICHUH B OKpY)KaoLeM MHpe (B TOM
yuciae (U3MYECKHe SBJICHUS B MPHUPOJE: MNPHIMBBI U OTJIUBBIL, JBWKCHHE IUIAHET
ConHEe4HOM CHCTEMBI, pEaKTUBHOE JBUKEHHME >KUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHUE, CEICMUUECKHE BOJIHBI, IIyHAMH, X0, L[BETA TEJ, ONTUYECKUE
ABJICHUsI B MpUpOJE, OMOJOTMYecKOoe JEHCTBHE BHIUMOIO, YIbTPa(UOIETOBOTO U



PEHTTEHOBCKOTO HW3JIy4eHUM, €CTECTBEHHBINH paJMOaKTUBHBIM (DOH, KOCMHUYECKUE ITy4H,
PaANOAKTUBHOE U3ITYYEHUE MTPUPOJHBIX MUHEPATIOB, JEHCTBUE PAIUOAKTUBHBIX U3Iy4CHUI
Ha OpraHU3M 4YeJOBEKa), MPH 3TOM IMEPEeBOAUTH MPAKTHYECKYI0 33aJady B Yy4eOHYIO,
BBIJICTISITH CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKHM ) (PU3UICCKUX SBIICHUIA;

® ONMCHIBATh M3YYCHHBIE CBOICTBA Tel U (PU3UYECKHE SBICHMS, MCIONb3yd (PU3NYECKUE
BEJIMYUHBI (CpEIHSsI MU MIHOBEHHAsl CKOPOCTh Teja IpPU HEPaBHOMEPHOM JBUKCHUH,
YCKOpEeHHue, TepeMelieHue, MyTh, YIioBasi CKOPOCThb, CUJIa TPEHHUs, CUJIa YIPYTOCTH, CHUiia
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TMaJeHHUs, BEC TeJa, HUMITYJIbC Teja, HWMITYJIbC CHUJIBI,
MexaHuueckas padoTa W MOUIHOCTh, IMOTEHIMAllbHAs JHEpPrusl Teia, MOJIHATOrO HaJ
MMOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS YHEPTUS CKATOU MPYKUHBI, KHHETUYECKasi SHEPTUs,
MOJIHAsT MEXaHUYeCKasi SHEPTHsl, EPUOJ] U YacTOTa KOJIeOaHUM, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKa3aTejb MPEIOMIICHUS CPeibl), IPU OMHUCAHUU
MPABWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIOJIb3YyEeMbIX BEIMYMH, O0O3HAYCHUS U
€AMHULIBI PU3NYECKUX BETUYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3HUECKYIO
BeIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOHUTH TpadUKH W3YYCHHBIX 3aBUCHUMOCTEH
(bU3MYECKUX BEIUYUH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYCCKUE SIBIICHUS M IPOIECCHI, HCIOIB3YS 3aKOH
COXPAaHEHUS DHEPruu, 3aKOH BCEMHUPHOTO TITOTEHMS, NPUHIUI CYHNEPIIO3UIIUUA CHUJ,
MPUHIUIT OTHOCUTENBHOCTH [ amwmies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsS0BOTO U MacCOBOTO
qucell TPH SACPHBIX PEAKIUAX, IMPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUUYECKOE BhIPAKECHHE,

® 00BSCHATH (PU3UUYECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIC M B KOHTEKCTEC CUTYaIUi
MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYUHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH 00BsACHEHUE W3 2—3 JOTHYECKHUX IIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bu3NUYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epelmiaTh pacuéTHhIC 337auyu (omuparoniyecss Ha CHCTeMy W3 2-3 ypaBHEHHi), HCIONB3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHaIHM3a yCIOBHS
3a/1auy 3aMMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEJIOCTAIONINE WIIH U30BITOUYHBIE JaHHBIC,
BBIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOAUMBIC IJIA PEIICHUs, MPOBOIUTH PacCUEThl U
OIICHUBATh PEATUCTHYHOCTH MOJIYYCHHOTO 3HAYCHUS (DU3UUECKOMN BEITMYHUHBIL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO DPEIIUTh MPU MOMOIIM (U3UYECKUX METOOB,
WCIIONb3Ys OMKMCAHUE UCCIEIO0BAHMS, BBIICIATH MPOBEPSEMOE MPEAIOJIOKEHUE, OLIEHUBATD
MPaBUIILHOCTh TIOPSJIKA MPOBECHUSI MCCIIEIOBAHUsA, JEIaTh BBIBOJIbI, HHTEPIIPETUPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTBITOB;

® IPOBOJINTH OMBITHI 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WM (U3HMUECKUX CBONCTB Tel
(n3ydenne BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS! SHEPTHH, 3aBUCUMOCTh TIEPHO1a
KojeOaHUi TPYKUHHOTO MasSTHHUKAa OT MacCchl Tpy3a H IKECTKOCTH TMPYXKHUHBI U
HE3aBUCHMOCTh OT aMIUTUTYJIbl MaJIbIX KOJIeOAHWMU, TPSIMOJMHEHHOE PpacCIpOCTPaHECHHE
CBETa, pa3lioKeHHe OeJoro CBeTa B CIIEKTP, U3yUEHHE CBOWCTB M300paKCHHs B ILIOCKOM
3epKaJie M CBOMCTB M300paKECHMsI TIpeAMeTa B COOMpArOIIedl JWH3e, HaOII0JACHUE
CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUEHUS): CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa oO0OpyAOBaHMS, OMUCHIBATH XOJ OMNbITA W €ro pe3yJabTaThl,
(hopMyIHUpOBaTh BHIBOJIBI;

® IPOBOINTH TTPH HEOOXOIMMOCTH CEPHUI0 MPSIMBIX U3MEPECHHM, ONPEACIIssl CpelHee 3HaUCHUE
n3MepsieMo BeTWYMHBI ((POKYCHOE pacCTOSIHUE COOWparomeld JWH3bI), OOOCHOBHIBATH
BBIOOD crioco0a u3MepeHus (M3MEepPUTENHLHOTO IPUOOPa);

® [IPOBOJIUTH HCCIIEAOBAHNE 3aBUCUMOCTEH (PM3NYECKUX BEIMYHH C MCIIOJIb30BAHUEM IPSMBIX
u3MepeHuil (3aBUCHUMOCTh IIYTH OT BpPEMEHU MpPU PABHOYCKOPEHHOM JBMKEHHU Oe3
HAYalbHOW CKOPOCTH, TIEpHUO/Ia KOJCOAHH MAaTeMAaTUYECKOT0 MasTHUKA OT JTMHBI HUTH,
3aBUCHMOCTH YIJla OTpaKeHHsI CBeTa OT YIJla MaJeHHs] U yrja MNpe’IoMJICHHS OT yria
NajeHusl): [JIAaHUPOBATh  HMCCIEAOBAaHUE, CAMOCTOSTENLHO COOMpaTh  yCTAaHOBKY,
(buKCcUpOBaTh Pe3yNbTAThl NOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJTMYMUH B BUE TaOJHIL



U rpaMKOB, /IeNaTh BEIBOABI [0 PE3yJIbTaTaM MCCIICIOBAHUS,

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHHUsI (U3UUECKUX BEIMYUH (CpEAHSAS CKOPOCTh M YCKOPEHHE
TeJla TPU PaBHOYCKOPEHHOM [IBIDKCHHWH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, KECTKOCTD
NPYXUHBIL, KO3()PUIMEHT TpEeHUs CKOJBKEHHsS, MeXaHH4eckas pabdoTa M MOIIHOCTb,
4acTOTa M MEepuoJ] KojJeOaHWH MaTeMaTHYeCKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKas
cujia coOMparomell JMH3bI, PaJAMOAKTHBHBIN ()OH): IJIAHMPOBATH W3MEPEHUs, coOUpaThb
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH HW3MEPEHHS, CIEAYS IPEUIOKCHHON
WHCTPYKIWH, BBIYUCISATh 3HAYCHNE BEJTMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIE PE3YIIbTAThI
C y4€TOM 3aJaHHOH TOTPEIIHOCTH U3MEPEHHI;

e COOIIIOIaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH PadoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;

® pa3In4yaTh OCHOBHBIC NPU3HAKA HM3YYCHHBIX (U3UYECKUX MOJIENICH: MaTepuaibHas TOYKa,
abCOMIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAaHETapHas
MOJIeTIb aTOMa, HYKJIOHHAsI MOJIENb aTOMHOTO 51/1pa;

® XapaKTepu30BaTh NPUHIIMIBI JEHCTBUS M3YYCHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OIOpPOH HAa WX ONMUCAHHS (B TOM YHCJE: CIIUJOMETP, JAaTYMKU MOJOXKECHUS, PACCTOSHUS U
YCKOPEHHSI, pakeTa, 3XOJIOT, OYKH, IIEPUCKOI, (oToammapaT, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, AO3UMETP, KaMepa BuiibcoHa), UCTIONB3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX
SBJICHUI 1 He0OX0oAuMble (PU3NIECKUE 3aKOHOMEPHOCTH;

® ICTIOJIH30BATh CXEMbl M CXEMATHYHBIE DPHUCYHKH H3yYCHHBIX TEXHUYECKHX YCTPOMCTB,
MU3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPU peIIeHHH y4deOHO-
NPaKTUYECKUX 3aJad, ONTHYECKHE CXEeMbI IS IOCTPOCHUS H300paKEHWH B IUIOCKOM
3epKajie u coOuparoei JINH3e;

® IPUBOJIUTH MTPUMEPHI (HAXOJUTh HH(POPMAIHIO O MPUMEPaX) MPAKTUUECKOTO UCIIOIb30BAHUS
¢U3MUECKUX 3HAHWH B ITOBCEAHEBHOW JKU3HHM s oOecriedeHHs 0€30HacHOCTH NpHU
oOpamieHnn ¢ mpudopaMH M TEXHUYECKHMH YCTPONCTBAMHU, COXpPAHEHHUS 3II0POBBS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKarollel cpese;

® OCYIIECTBIIATh ~ MOWMCK  HWH(poOpMaruu  QU3MUECKOro  coaepkanuss B MHTepHeTe,
CaMOCTOSITENTFHO ~ (OPMYJIMPYsT TIOMCKOBBI 3ampoc, HAXOAWTh IIYTH OIPEIEICHUs
JOCTOBEPHOCTH  IOJIyYEHHOH MH(OpPMALMM Ha OCHOBE HUMEIOIIUXCA 3HAHUU W
JOTIOTHUTEIHHBIX NICTOYHUKOB;

® JICTIOJIL30BAaTh IPH BBITIOJIHEHWH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3NIECKOTO CONEepKaHUs, CIPaBOYHBIE MaTepUANbl, pecypchl cetn MHTepHeT, BiajeTb
npuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHust MH(GOpMAIUU U3 OIHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(popManuu u3
HECKOJIbKUX MCTOYHUKOB (DM3HUYECKOTO CO/CPIKAHMUs, MYyOIHMYHO MPEACTABISATh PE3yabTaThl
MIPOEKTHON WIIM WCCIIEAOBATENLCKOW AEATENBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIE30BATh
M3y4CHHBIH TOHATUHHBIA amnmapar u3y4aeMoro pasjena (HU3MKH W CONPOBOXIATH
BBICTYIUICHHE TPE3CHTAINEH ¢ yIETOM 0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaunmeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI Komriecrso wacos

n/n Konrpoubusie Ilpakruueckne IOP

Beero padoThI padoThI

Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 dusnka - HayKa 0 IPUpPoIe 2 https://m.edso0.ru/7f416194
1.2 du3nYeCcKUe BEIUYNHBI 2 1 https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAaYUYHBIN METO/I TO3HAHHUSI 2 1 https://m.edsoo0.ru/7f416194

Hroro no pasneny 6

Pa3znea 2. [lepBoHavaibHbIe CBEIE€HUS 0 CTPOEHUHU BellleCTBA
2.1 CTpoeHue BeliecTa 1 https://m.edso0.ru/7f416194
2.2 JIBM>KEHHE U B3aMMOZEMCTBHE YaCTHUIL BENIECTBA 2 1 https://m.edso0.ru/7f416194
2.3 ArperaTHbie COCTOSHHS BEIIECTBA 2 https://m.edso0.ru/7f416194

Hroro no pazgeny )

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe JIBHKEHHE 3 https://m.edso00.ru/7f416194
3.2 Wuepitus, Macca, IUIOTHOCTD 4 1 https://m.edso00.ru/7f416194
3.3 Cuna. Bujgsr cun 14 1 2 https://m.edsoo.ru/7f416194

Hroro no pazgeny 21

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 Jasnenue. llepenaua naBneHust TBEpAbIMU TEIAMU, 3 hitps://m.eds00.ru/7f416194

KUJIKOCTSAMH U ra3aMu
4.2 JlaBreH#e KUIKOCTH 5 https://m.edsoo.ru/7f416194
4.3 ATMmochepHOe TaBIeHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX 7 2 3
TEJ0 https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Paszgea S. Pa6ora u MOIIHOCTH. JHePrust
5.1 Pabota 1 MOIIHOCTH 3 1 https://m.edsoo0.ru/7f416194
5.2 ITpocThic MeXaHU3MBI 5 1 https://m.edsoo.ru/7f416194
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53 ‘ MexaHuyeckast SHepIrHs 4 1 1 https://m.edsoo.ru/7f416194

Hroro no pazueny 12

PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 12
8 KJIACC
HaumeHnoBaHue pa3aesioB U TeM Koanvecrso yacos
Ne n/m
NPOrpaMMblI Kontpoabnbie Ilpakruueckne IJOP
Beero padoThI padoThI
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CTpoeHHe U CBOMCTBA BEIICCTBA 7 https://m.edsoo.ru/7f4181ce
1.2 TemnaoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 3HeKTqueCKH‘E 3apA/IpL. 3APIVKCHHBIE TeNA 7 1 https://m.edsoo.ru/7f4181ce
U WX B3aUMOJICHCTBUE
2.2 [TOCTOSTHHBIH DIIEKTPHUECKHIA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
2.3 MaruuTHEIE SIBJICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DJIEeKTPOMAarHUTHAS HHTYKIIUS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
9 KJIACC

KoanuyecTBo 4acoB

Ne i/l HaunmeHnoBanue pa3aejoB M TeM MPOrpaMMbI
P Porp Kourpoasubie IIpakruueckue IOP

Beero padoThI padoThl

Paszngena 1. Mexanuuyeckue iBJICHUA

11

MexaHn4deckoe ABMKEHME U CIIOCOOBI €r0 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
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1.2 BzaumoneiicTBue Ten 20 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3zgen 2. Mexann4ueckue K0J1e0aHUA U BOJHEI
2.1 MexaHu4ecKue KoJieOaHust 7 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHHYECKUE BOJIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasjient 3. Dy1eKTPOMArHUTHOE 110JI€ H ]IEKTPOMATHHTHBIE BOIHbI
31 DJIEKTPOMArHUTHOE TIOJIC U JIEKTPOMATHUTHBIC 6 5 httos://m.edsoo.ru/7f41ada6
BOJIHBI
Hrtoro o pazaeny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
4.1 ‘ 3aKOHBI PaCIPOCTPAaHCHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 ‘ JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 ~ Pasnoxenue GeNoTo CBETA B CMIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen S. KBanTOBBIC SIBJICHUA
5.1 Hcnyckanue U MOTJIOIIEHHE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO sipa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM I MOAYJIb
6.1 [osTopenue n 0dodmenne conepxanns Kypea 9 2 https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 kiacc
Hroro no paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KosimyecrBo yacos Hara DJIeKTPOHHbIE U (POBLIE
n/n Beero Kontpoabnbie  IlpakTuyeckume ~ M3y4eHHsi  oOpasoBaTesibHbIE
padoThI padoThI pecypcbl
1 ®usuka — HayKa 0 nIpupone. AsneHus 1
npupoibl. PU3nUecKue ABICHUS
5 MexaHn4eckue, TEIIOBbIE, dJIEKTPUIECKHE, 1
MarHUTHBIE, CBETOBEIE, 3BYKOBBIC SIBIICHIS
W3WYECKUE BEJTMUHUHBI U UX U3MEpEHHE
3 ) ) 1
Ypok-uccnenoanue "U3mepenue
TEMIIEPATYPHI TIPH TOMOIIIH KUAKOCTHOTO
4 Y 1 1
TEpPMOMETPA U AaTUYHKA TeMIIepaTyphl"
Kak ¢u3uka u npyrue ecTeCTBeHHbIE HAYKH
5 H3y4aroT npupoay. EcTecTBEeHHOHAYYHBIN 1
MeToA mo3Hanus. Onrcanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJICHUH C ITOMOIILIO MOJIENEH
VYpok-uccinenosanue "IIposepka runoressr:
6 JATBHOCTH TOJIETA MIApUKa, TTYIIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BBICOTA ITycKa"
Crpoenue BemiecTa. OMBITHL,
7 OKa3bIBAIOMINE JUCKPETHOE CTPOCHHE 1
A HIME JHCKD P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>keHue JacTull BEIecTBa 1 https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «ONbITH O
9 HaOJIIO/ICHUIO TEIIJIOBOTO PACIITMPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSTHHSI BEIIIECTBA 1
B3aumocBA3b Mex1y CBOWCTBaMU BEILIECTB B
Pa3HBIX arperaTHBIX COCTOSIHUSX U UX
11 1 .
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edso0.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOABI
12 Mexanndeckoe ABHkeHUE. PaBHOMepHOE 1 1

HEpPaBHOMEPHOE BHIKCHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
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13 Cxopoctb. Enunuiie ckopoctu 1 https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpEMEHH JBIKCHUS 1 https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH uHEpIuU. B3anmoeticTere
15 TeJ KaK MpUYMHA U3MEHEHUS CKOPOCTH 1 https://m.eds00.ru/ff0a0c10
JIBMOKEHHS TEIT
16 [InoTHOCTH BemecTBa. Pacuer maccel u 1 hitps://m.edsoo.ru/ff0a0fee
o0BeMa Tena Mo ero IIOTHOCTH
17 Ha60paTopHas'1' pabota «OmnpeaeneHue 1
TUIOTHOCTH TBEPJIOTO TENay
18 Pewenue 3agay no teme "[InoTHOCTH 1
BenlecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaKk XapakTepUCTHKa B3aUMOJEHCTBUA 1
ten. Cuna ympyroctu. 3akoH ['yka
Jlabopatophas pabora «/3ydenne
20 3aBUCUMOCTH PacTsbKeHHA (ieopMaIiim) 1
MPY>KUHBI OT MPHIIOKESHHON CHITBD
21 SBnenue Tarorenus. Cumna TsDKECTH 1
CBsi3b MEXIy CHIION TSXKECTH U Maccoi
2| rema Bec rema. Pememe saat o Tewe ! ntps:/im.edsoo.u/ff0a1778
93 Cuia TSDKECTH Ha JAPYTHX IJIaHeTax. 1
dusnuecKre XapaKTepPUCTUKH TUIAHET https://m.edsoo0.ru/ff0a1502
24 W3mepenue cui. JluHamMmoMeTp 1 https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh 1 https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IBYX CHJI, HAPABJICHHBIX 110 1
OJTHOM TIpsiMOii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau mo teme 1
"PaBHonelicTByIOmAsT CHI"
28 TpeHue CKONBKEHUS U TPEHHE TTOKOSL. 1
TpeHue B IPUPOIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yueHue
29 3aBUCHMOCTH CHJIBI TPSHHUSI CKOJIBKEHUS OT 1

CHJIBI JIABJICHUS M XapaKkTepa
COIPUKACAIOIINXCS IOBEPXHOCTEH

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agay Ha OIpeacjICHUC

30 - o 1

PaBHOACUCTBYIOMICH CHIIBI

Pemenue 3anau no remam: «Bec Tenay,
31 «I'pacuuaeckoe nzobpaxkenue crm», «CHITbD, 1 httos:

N ttps://m.edsoo.ru/ff0alde0

«PaBHOEHICTBYIOMIAS CHID)

KoHTtponbHas paboTa 1o TeMam:
30 «MexaHuueckoe IBWKeHUe», «Macca, 1

IUIOTHOCTBY, «Bec Tenay, «I paduueckoe

n3o0paxenue cui», «CHITbI
33 Hapnenne. CiocoObl yMEHBIICHUS H 1

YBEJTMYCHUSI TaBICHUSI https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTbD JaBIICHUS ra3a 1

OT 00BEMa, TeMIIepaTyphbl https://m.edsoo.ru/ff0a2376
35 Iepenaya naBneHus TBEPABIMU TEIAMH, 1

JKAKOCTSIMU U razamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
36 JaBneHne B )KUAKOCTH U ra3e, BBI3BAHHOE 1

IEWCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemmenue 3agau o teme «/laBneHue B 1

JKAJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 Coobmarornecs: CoCy/Isl 1 https://m.edsoo.ru/ff0a2970
39 I'uapaBiaryecKuii mpecc 1 https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopuiHeBOM KUIKOCTHBIA 1

Hacoc

Atmocdepa 3emiu. [TpuanHb!
a1 CYIIECTBOBaHUS BO3AYIIHONW 00OJI0UKH 1

3emin. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a

JIABJICHHS OT BBICOTHI HAJl YPOBHEM MODSI
42 Bec Bo3nyxa. ATMocdepHoe aBieHIe 1 https://m.edsoo.ru/ff0a2b5a
43 Uzmepenne atmocdepHoro nasneHus. Onbit 1

Toppuuesin https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(EPHOTO JIABICHUS OT 1

BBICOTHI HaJI YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouna. AtMochepHOe TaBicHHE 1

Ha PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

Pemenwue 3anad o teme "ATtmochepHoe
nasienue"

47

JelicTBUE )XUAKOCTH U Ta3a Ha MOTPY>KECHHOE

B HUX TCJIO. ApXI/IMC,Z[OBa cuiia

https://m.edsoo.ru/ff0a3276

48

49

50

JlaGoparopHas pabdora «OnpeneneHue
BBITAJIKUBAIOIIEH CUJIbL, AEUCTBYIOIIEH Ha
TEJO, MOTPY>KEHHOE B YKUJKOCTh
JlaboparopHnas pabora Mo Teme
«UccnenoBanne 3aBUCHMOCTH Beca Teja B
BOJIE OT 00BEMA MOTPY>KEHHOH B )KUIKOCTh
YacTH Teay

IImaBanue ten

https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

51

52

Jlaboparopras pabora "KonctpynpoBanue
apeoMeTpa I KOHCTPYHUPOBAHUE JIOJIKH U
onpeencHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no temam: «lIlnaBanue
cynoB. Bo3nyxoriaBanue», «/laBinenue
TBEPABIX TEI, KUIKOCTEH U Ta30B)

https://m.edsoo.ru/ff0a3654

53

Mexannyeckas padbota

https://m.edsoo.ru/ff0a3f82

54

MomHocTh. EMMHUIBEI MOIITHOCTH

https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoanue "Pacuér momHoCTH,
pa3BUBaEMOU NpHU MOABEME IO JiecTHULE"

56

57

58

59

IIpocteie Mmexanusmel. Peruar. PaBHoBecue
CHJI Ha pblyare

Konrtponbnas padora no Teme «/laBnenue
TBEPJBIX TeJI, )KUAKOCTEH 1 Ta30oBy /
Bcepoccutiickast mpoBepodyHas padboTa

PeseprHbIii ypok. PadoTa ¢ TekcTamu 1Mo

Teme «/laBieHune TBEPBIX TeN, KUAKOCTEN U

ra3oB» / Bcepoccuiickas npoBepouHas
pabora

Pbruaru B TexHuke, OBITY M IPUPOJE.
JlaboparopHas pabora «Vccnenopanue
YCJIOBUI paBHOBECHsI pblyara»

0.5

https://m.edsoo.ru/ff0a4ffe

https://m.edsoo.ru/ff0a478e

60

Pemenne 3amad mo treme «Y CII0BUS



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

PaBHOBECHSI phIYaray
KoaddummenT moae3noro aeicTBus

https://m.edsoo.ru/ff0a48a6

61 Mexanu3ma. JlabopaTopHas paboTa 1 0.5
«3mepenne KIIJI HakTOHHOM TIIOCKOCTH
62 Pemenwue 3anad o teme "Pabora, 1
MoIHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexanuueckast sHeprud. Kunernueckas u 1
MOTEHIINAIbHAS SHEPTHS https://m.edsoo.ru/ff0a4252
64 3aKoH cOXpaHEeHHS MEXaHMIECKON SHEPrun 1 https://m.eds0o.ru/ff0a4360
YPOK-3KCIIEPUMEHT [0 TEME
"DKCrepUMEHTAIILHOE OTIpeieTIeHHE
65 W3MEHEHUS] KHHETHYECKOW 1 TIOTEHITNATEHON 1 1
SHEPTHUH MIPHU CKATHIBAHUH TEJA 0
HaKJIOHHOM TTOCKOCTH"
66 KontponbHas pabota o Teme «Pabota u 1
MOIITHOCTb. DHEPTHSI»
67 Pe3epBHblii ypok. Pabota ¢ Tekctamu o 1
Teme "Mexanuyeckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
PeseprubIii ypok. Pabora ¢ TekcTamu 1o
68 " " 1
teme "Pabora. MomHOCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KIIACC

Ne
n/n

Tema ypoka

OCHOBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KUHETHYCCKOM TCOPHHU U UX OIBITHBIC
MOATBCPIKACHUSA

KoauyecTBO yacos

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHHs

DJIeKTpOHHBIE HU(POBBIE
o0pa3oBaTeJibHbIE

pecypcsbl

https://m.edsoo.ru/ff0a5256

Macca u pa3Mep aTOMOB U MOJICKYJT

Mojaenu TBEPAOTO, KUIKOTO U
ra3000pa3HOT0 COCTOSIHUH BEIECTBA

https://m.edsoo.ru/ff0a540e

0 N o o

OOBsCHEHUE CBOMCTB TBEPIOTO, KUIAKOTO U
ra3o00pa3HOro COCTOSHUM BEIIECTBA Ha
OCHOBE IOJIOKEHHI MOJIEKYIISIPHO-
KUHETUYECKOU TEOpHUH

Kpucrannmueckre u amopdHble Tena
CMaunBaHMe U KallWUIIPHOCTD.
IToBepXHOCTHOE HATSKEHHE

TemnnoBoe paclIUpEeHUE U CKaTHe

Temmneparypa. CBs3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO JIBHKEHHSI YACTHII

L

https://m.edsoo.ru/ff0a5800

https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buytpennss sneprusa. CriocoOs U3MEHEHHS
BHYTPEHHEN dHEPIHU

=

https://m.edsoo.ru/ff0a5c60

10

Bunpel Teruionepenauun

https://m.edsoo.ru/ff0a6412

11

12

13

14

VYpoxk-koHpepennus "[Ipaktudeckoe
WCTIOJTb30BaHME TETUIOBBIX CBOWCTB BEIIECTB
1 MaTepUaJIOB B LEJIIX DHEProcoepekeHus "
KonnuecTBo TemioTsl. Y nensHas
TEIJI0EMKOCTh

VYpaBHeHHE TEIIIOBOrO OanaHca.
TennooOMeH U TETUIOBOE paBHOBECHE
JlaGopartopnas pabora "HccienoBanue

SIBJICHHSI TETTOOOMEHA TIPY CMETITHBAHUH
XOJIOAHOMU U Topsiueit BObI"

https://m.edsoo.ru/ff0a65c0

https://m.edsoo.ru/ff0a6976

https://m.edsoo.ru/ff0a7088

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

15

Pacuet xonuuecTBa TCILIOTHI, HeO6XOI[I/IMOI‘O
IJI HarpeBaHus TCjia U BbIACIAEMOI'0 UM
IIpH OXJIAXKIACHUHN

16

17

18

JlaboparopHnas pabota "Onpenenenne
YAETHHON TETNIOEMKOCTH BelecTBa"
DHeprus TOIUIMBA. Y IeTbHAs TEIUIOTa
CTOpaHHUS

InaBienue u oTBEpACBaAHUE
KPUCTAJUTMUECKHX TEN. Y IeNbHas TETIoTa
TUTABJICHHUS

https://m.edsoo.ru/ff0a6bb0

https://m.edsoo.ru/ff0a7b5a

https://m.edsoo.ru/ff0a71d2

19

JIaboparopHas padora "OnpeneneHue
paTop p p
YAEIbHON TEIUIOTHI IJIaBJIEHUS Jibaa"

https://m.edsoo.ru/ff0a72fe

20

21

[TapoobpazoBanue n KOHACHCALHS.
Ucnapenue

Kunenne. Y genpHas Tenaora
napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT
aTMoc(hepHOTO TaBIeHUS

https://m.edsoo.ru/ff0a740c

https://m.edsoo.ru/ff0a786¢

22

23

Bnaxxnocts Bo3ayxa. JJabopaTopHas pabota
"OnpeneneHne OTHOCUTEIbHOMN BIa>KHOCTH
BOo3myxa"

Pemenwne 3amaq Ha onpe/ieieHUe BIaXKHOCTH
BO3JIyXa

https://m.edsoo.ru/ff0a7628

24

25

26

27

[IpuHnKIIEI paOOTHI TETIJIOBBIX ABUTATENEH.
[TapoBas TypOuHa. /[BUTaTeNlb BHYTPECHHETO
CropaHus

KII[ TenmoBoro asurarens. TernmoBbie
JIBUTaTEJH U 3alUTa OKpyKarouleil cpepl
3aKOH COXpaHEHUs U MPEBPAIlCHUs] SHEPTUU
B TEIJIOBBIX TIPOIECCaX

[loaroroBka K KOHTPOJILHOH padoTe Mo Teme
"TemnoBsle sBieHus. Vsmenenue
arperaTHBIX COCTOSIHUM BenlecTBa"

https://m.edsoo.ru/ff0a7c7c

https://m.edsoo.ru/ff0a83f2

28

KontponbsHas pabota o teme "TermtoBsie
siBIIcHUs1. VI3MEHEHUE arperaTHbIX

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COCTOSIHMM BetecTra"
Onektpusanus Tei. J[Ba poma

29 AIIEKTPUYECKUX 3apsIIOB
30 YpOK-I/IccnUeL[OBaHHe "OnexTpusanus Ten 1
WHAYKIHUEH U IPYU CONPUKOCHOBEHUH"
31 BsaumoneiicTBue 3apspkeHHBIX Tell. 3aKOH
Kynona https://m.edsoo.ru/ff0a87e4
OnexTtpuyeckoe noje. HampspkeHHOCTH
32 zgigilgi;iig;ﬁ’;ﬂgg?g;?ﬁoﬂeﬁ https://m.edsoo.ru/ff0a8a0a
33 Hocwureny smexTpuueckux 3apsaoB.
OneMeHTapHbId 3apsn. CTpoeHue aToma
34 [IpoBoAHUKY U AMIAEKTPUKU. 3aKOH
COXPaHEHHSI ANEKTPUUESCKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1a4 Ha MpUMEHEHUE CBOMCTB
AIICKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYECKHil TOK, YCIOBHUS €T0
» Zﬁii%ff:ffog E)izquHKH https://m.edsoo.ru/ff0a95a4
37 JIeHCTBHSI JIIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleiicteue
38 AIIEKTPUYECKOTO OISl HA TIPOBOIHUKH H 1
JTUDIIEKTPUKH"
39 DIEeKTPUIECKU TOK B METAIIIAX, KUIKOCTSIX
U rasax https://m.edsoo0.ru/ff0a9838
40 DneKTprudecKas 1eMb U €€ COCTaBHBIE YacTH
a1 Cuna toka. JJaboparopHas padota 05
"H3mepeHue u peryJupoBaHue CUIbl TOKa" https://m.edsoo.ru/ff0a8bd6
OnexkTpuyeckoe Hanpsokenue. BoibTtmerp.
42 g:g(ﬁ?ggf :;;;:Sggi};g;gj?eﬂm " 05 https://m.edsoo.ru/ff0a9e14
43 ComnpoTHBIeHHE TPOBOAHUKA. Y AETBHOE
COIIPOTHBJICHHE BENIECTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas pabora "3aBHCHUMOCTb 1



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

AJNIEKTPUIECKOTO COMPOTUBIICHUS
MMPOBOIHHUKA OT €r0 JJINHBI, TUIOIIAH
MTOTNIEPEYHOTO CEUCHHS U MaTepHraia'

https://m.edsoo.ru/ff0aa738

45

46

3aBUCHMOCTD CHJIBI TOKA OT HANPSDKCHUSL.
3akon OMa ajs yJacTKa [enu

JlabopartopHas pabota "HcciaenoBanme
3aBUCHUMOCTH CHJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT COTMPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aad44a

https://m.edsoo.ru/ff0aa04e

47

48

IlocnenoBaTenbHOE U napajjICJaIbHOC
COCAUHEHMA MTPOBOJHHUKOB

Jlaboparopras pabora "[IpoBepka npaBuina
CJIO’KEHMS HaNPsDKEHUH IPU
MOCJEI0BATEIbHOM COETMHEHUH IBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58

49

50

51

Jlaboparophas padora "[IpoBepka npasuia
JUTSL CUJIBI TOKA MPH MapayieTbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenwue 3amau Ha npumMeHeHne 3akoHa OMa
JUISL Pa3JIMYHOTO COSUHECHHUS IPOBOIHUKOB
PaboTa 1 MOIIHOCTH JEKTPHUUYECKOTO TOKA.
3akon Jlxoyns-Jlenma

https://m.edsoo.ru/ff0aadle

https://m.edsoo.ru/ff0aaf8a

https://m.edsoo.ru/ff0ab124

52

JlaboparopHas pabora "OnpeneneHue
pabOoThI ¥ MOIIHOCTH 3IEKTPHIECKOT0 TOKA"

https://m.edsoo.ru/ff0ab3e0

53

54
55

56

DNEKTPUYECKHUE LU U TOTPEOUTEH
ANIEKTPUIECKOH 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHE

ITocTostHHBIE MATHUTHI, MX B3aUMOIEHCTBHE
Ypok-uccnenosanue "M3ydenne nomneu
HOCTOSHHBIX MarHuTOB"

MaruuTtHoe none. MaruuTHoe nose 3eMiId U
€ro 3Ha4YeHHe IS )KU3HHU Ha 3eMiie

https://m.edsoo.ru/ff0ab660

https://m.edsoo.ru/ff0ac3d0

https://m.edsoo.ru/ff0acOba

57

[MoaroroBka K KOHTPOJLHOU PaboTe IO TEME
"DeKTpUYeCKHe 3apsAIbl. 3apssKCHHBIE Tella
M UX B3auMoAcHCTBHUA. I1oCTOSTHHEIN

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

AIEKTPUUECKHUI TOK"

KonTtponbsHas pabora 1mo Teme
"DnexTpuueckue 3apsibl. 3apsHKEHHBIE Tena
58 U ux B3auMozeicTus. IlocTossHHBIM
anexkTpudeckuii TOK" / Beepoccuiickas
mpoBepoyHast padoTta

PesepBHbiii ypok. Pabota ¢ TekcTamu 1o

59 teme "IloCTOsTHHBIIH dMeKTpuiecKuii ToK" /
Bcepoccuiickas mpoBepodHast paboTta

https://m.edsoo.ru/ff0abea8

https://m.edsoo.ru/ff0acdc6

OnsIT Opcrena. MarautHoe nosue

60 ANEKTPUIECKOT0 Toka MarHuTHOE ToJe
KaTyIIKH C TOKOM

[IpumeHeHne EKTPOMarHUTOB B TEXHUKE.
61 JlaGoparopHas padora "M3ydeHue nedcTBus
MAarHUTHOTO MOJIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/ff0ac1d?2

https://m.edsoo.ru/ff0ac74a

9HCKTpOIIBI/IF aTCJIb IIOCTOSIHHOI'O TOKA.
Hcnons3oBanue 3J'IeKTpOJ_IBI/II"aTeJ'IeI/Iw B

62 TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Jlaboparopnas padora "KoncTtpyupoBanue u
U3y4eHue paboThl AIEKTpoABHraTess"

https://m.edsoo.ru/ff0ac86¢c

OnbiTel @apajest. 3aK0OH AIEKTPOMArHUTHOM
uHaykuuu. [pasuno Jlenna

63

Onexrporenepatop. CrocoOb! NOTydIeHHs
64 3JIEKTPUYECKOI SHEPIUu. DIEKTPOCTAHLIUI
Ha BO300OHOBIISIEMbBIX ICTOYHHKAX DHEPTHU

[MoaroroBka kK KOHTPOIBHOH paboTe 1Mo Teme
"DeKTpUIeCKHe U MarHUTHBIC SBJICHUS"

65

KonTponbHas pabora mo Teme

66
"DNeKTpuYecKre U MarHUTHbBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

PeseprHbIii ypok. PaboTta ¢ TekcTamu 1o

67 " "
TeMe "TemnnoBkle SBICHUS

PesepBHbiii ypok. Paborta ¢ Tekctamu 1o
Teme "MarautHele siBIeHus"

68

https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

145



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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9 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne Tema ypoka KOHTpo.JILHLIe IIpakTn4yeckune Aata 06p330BaTeHBHBIe
n/n Bcero H3Yy4YeHHS
padoThI padoThI pecypcbl
1 Mexanudeckoe ABWKeHHE. MaTtepuaibHas 1
TOUKa
5 Cuctema otcueta. OTHOCUTEIBHOCTD 1
MEXAHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEepHOE MPSIMOJIMHEIHOE IBHIKEHHE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE MPSIMOIMHEHHOE IBUKEHUE. 1
CpenHsist © MTHOBEHHAsI CKOPOCTb
5 [IpsamonnHeTHOE paBHOYCKOPEHHOE 1
JBIXKEHHUE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CkopocTh IpAMOIMHEIHHOTO
6 paBHOYCKOpeHHOTO ABMKeHus. [ paduk 1
CKOPOCTH
JlaGopartophas pabora "OnpeneneHue
! YCKOPCHILA Teia ipH pastoyckop eHH?M ! ! https://m.edsoo.ru/ff0adb18
JIBIDKEHUH TI0 HAKIIOHHOMW TITIOCKOCTH
8 CBobonHOe nafenue ten. Onpitel [anumest 1
PaBHOMEpHOE ABIKEHHE 110 OKPY)KHOCTH.
9 }I}F?IPOI;(:; PCIK‘L?SSTT; obpamerms. Jiuneiinas u ! https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMHUTENBEHOE YCKOPEHHE 1
11 I[Tepebiii 3akon HproToHa. BekTop cuitbl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1
PaBHOzeliCTBYOIIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HetoTona. Cyneprno3uuus cui 1 https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1au Ha NpuMEeHEHHE 3aKOHOB 1
HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cumna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amad mo teme «Crita yrpyrocTi 1
17 JlaboparopHas paborta «OnpeaeneHue 1 1
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18

JKECCTKOCTH IPYXKUHBD»

Cuna TpeHwust

https://m.edsoo.ru/ff0ace28

https://m.edsoo.ru/ff0af738

19
20

Pemrenue 3amay no teme «Cuiia TpeHUS»

JlaGopartopnas pabora "OnpeneneHue
KO3 (UITUCHTA TPSHUS CKOJIbKCHHS "

https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ffOaf8be

21

Pemenne 3ama4d no teme "3akonsl HproToHa.
Cuna ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/ffOafb8e

22

Cuna TSKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TTaJICHUS

https://m.edsoo.ru/ff0af044

23

24

Ypok-koHbpepenius " [IBIkeHHE T BOKPYT
rpaBUTaIroHHOTO 1IeHTpa (ComHeuHas
cucrema). ["anakTuku"

Pemenne 3aga4 mo teme "Cuiia TSHKECTH U
3aKOH BCEMUPHOT'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

25

IIepBas kocMHuUecKast CKOPOCTb.
HeBecoMoCTh U nieperpy3ku

https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaibHON TOUKH.
AobcomotHO TBEpIOE Teno. PaBHOBecue
TBEPJOTO TeJa ¢ 3aKPEIUIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

https://m.edsoo.ru/ff0afe36

27

28

29

PaBHOBecue MaTepuaibHON TOUKH.
AbcomtoTHO TBEPI0E Tello. PaBHOBECHE
TBEPJOTO TeJa C 3aKPEIUIEHHOW OChIO
BpaieHusi. MomMeHT cuiibl. LIeHTp TshkecTn

Pemenue 3amau no remMe "MOMEHT CHUIIBL
Hentp Ts0KECTH"

[MoaroroBka kK KOHTPOJILHOM paboTe 1Mo Teme
"MexaHnyeckoe IBIKeHne. B3anmonencTeue
Ten"

https://m.edsoo.ru/ffOb02b4

https://m.edsoo.ru/ff0b0408

30

KonTposnbHas pabora o teme
"Mexannueckoe aBmkeHue. B3aumonencTeue
Tea"

https://m.edsoo.ru/ff0b06ec

31

Nwmmynbe Tena. UMmynbe Critbl. 3aK0H
COXpaHEHHs UMITyJbca. YTIPYToe U

https://m.edsoo.ru/ffOb07fa
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HEYNPYroe B3auMOJICHCTBUE
Pemrenne 3amad mo Teme "3aKkoH COXpaHECHUS

32 uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHnus "PeakTHBHOE ABIKEHHE
B IIPUPOJIE U TEXHUKE"
34 Mexanuueckasi pabota U MOLTHOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS IPU PaBHOMEpHOM
JBIDKEHUH TeJla [0 TOPU30HTAIbHOM
MTOBEPXHOCTH»
37 CBs13b dHEpruM U paboThl. [loTeHManbHas
SHEpTHUs
38 KHHCTquCKaf ouepris. Teopema o https://m.edsoo.ru/ff0b0c32
KMHETHYECKOH SHepruu
39 3aKoH cOXpaHEHHsI SHEPTUH B MEXaHHUKE
40 JlaGoparopHas pabora «/3yueHue 3aKkoHa
COXPaHECHUS SHEPTUI https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe nBHXEHUE U €TO
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BoiHyXJeHHbIE
kosiebanusi. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTHyecKiil U Ipy>KMHHBIA MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb NEpUOIA
44 KOJIeOaHMH OT )KECTKOCTH MPY>KUHBI i MaCCHI hitps://m.edsoo.ru/ffob197a
rpy3a»
45 [peBpaienne 3HEPTIH P MEXAHUIECKUX
KOJIeOaHUsIX
JlaboparopHas pabora «OnpeneneHue
46 ;zt;z:;;;nep MOJIa KOJIC0aN NI Y KHHHOTO https://m.edsoo.ru/ffOblaec
47 JlaGopatopnas padora «IIpoBepka

HE3aBUCHMOCTH IepHoJia KoJebaHuii rpy3a,

https://m.edsoo.ru/ff0b197a
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MOABEIICHHOT'O K HUTH, OT MaCCHI Ipy3a»
Mexanndeckue BoaHbl. CBolCTBa

48 ggzg::;gg;oiﬁ?' Tpononbheic u https://m.edsoo.ru/ffOb21fe
49 ypO.I.(-KOH(bepeHHI/ISI "MexaHU4eCKUEe BOJIHBI
B TBEpoM Tene. CeficMuIecKkre BOJHEI"
50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccienopanue "HabmoaeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTE 3ByKa U BBICOTA TOHA.
AKYCTHYECKHIA Pe30HAHC
53 Ypok-koHbpepeHius "Y IbTpa3ByK H
uH(}pa3ByK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJLHOU PabOTE MO TEME
>4 ;iii%z;l?;i fﬁgff' Mexanieciie https://m.edsoo.ru/ff0b25f0
KontponbsHas pabota 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue KojieOaHus u
BOJIHBI"
56 DNeKTpoMarHuTHOE TOJe.
DJIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 371€KTPOMarHUTHBIX BOJIH
VYpoxk-koHpepennus "[kana
KTPOMArHUTHBIX BOJIH. MCIioIp30BaHu
> gﬁzKngMirHI/ITHHX BgﬁH ,Z[J'I:[ c(z)HTo‘n;;)OI;1 CB;H" https://m.edsoo.ru/ff0b2fe6
Ypoxk-uccnenoranue "V3ydenne CBOWCTB
59 ;Z?;ﬁ:if;?g:g;:;? ¢ TIOMOTIBIO https://m.edsoo.ru/ff0b2c6c
60 Pemenwue 3anad Ha OMpE/ENCHHE 1acTOTEI
JJIAHBI 3JICKTPOMAariHuTHOU BOJIHBI
61 OneKTpoMarHuTHast IPUPOJIA CBETA.
CkopocTb cBeta. BosHOBBIE CBOCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceera. [Ipsimonuneitnoe

pacrpoctpaHeHue cBeta. 3atMenus ConaHia u

https://m.edsoo.ru/ff0b3658
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63

JIyHb1

3akoH oTpakeHHS CBeTa. 3epkaia. Pemenne
3a]a4 Ha IPUMEHEHHNE 3aKOHA OTPAXKCHUS
CBETa

https://m.edsoo.ru/ffOb38c4

64

65

66

67

[Ipenomnenue cBeTa. 3aKOH MPEIOMICHUS
cBeTa

[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.
Hcnonb3oBaHue MOJIHOTO BHYTPEHHETO
OTpa’XCHHA B OIITUYCCKUX CBETOBOJAX

JlaboparopHas padora "Hccnenopanue
3aBUCHMOCTH yTJIa MPEeIOMIIEHHUS] CBETOBOTO
Jy4da OT yrIJla MaJeHusl Ha rpaHulle "Bo3ayX-
crexao""

Ypok-koHdpepenus "Vcnoap3oBanne
IMOJIHOT'O BHYTPCHHETO OTPAKCHUA:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS CBSA3b"

https://m.edsoo.ru/ffOb3aea

https://m.edsoo.ru/ff0b3c5c

68

JInna3el. OnTHdyecKkast Cuiia JIMH3bI

https://m.edsoo.ru/ffOb3f2c

69

70

[TocTpoenne n300pakeHMi B IMH3aX
JlaboparopHas pabora "OnpeeneHue
(hOKYCHOT'O PACCTOSHUS ¥ ONTHYECKOM CHITBI
coOuparomeit THH3bI"

https://m.edsoo.ru/ffOb444a

https://m.edsoo.ru/ff0b4206

71
72
73

74

VYpoxk-koHpeperus "OnTudeckue JINH30BbIE
puOopsI"

I'na3 xak onTU4eckas cuctemMa. 3peHue
VYpoxk-koHpepenuus "edektsr 3penns. Kak
COXPaHHUTBH 3peHue"

Paznoxenue Genoro cBera B crieKTp. OMBITHI
Herotrona. CnoxxeHme CrieKTpajabHBIX IIBETOB.
Hucnepcus ceeta

https://m.edsoo.ru/ffOcOa7e

https://m.edsoo.ru/ffOb4684

https://m.edsoo.ru/ff0c0f4c

75

JlaboparopHas padora "OMBITHI 110
pa3noxeHuo OeIoro CBeTa B CIIEKTP U
BOCHPHUSATHIO I[BETA ITPEIMETOB MTPH UX
HaOJIIOJICHUH Yepe3 1[BETOBBIC (PUILTPHI"

https://m.edsoo.ru/ffOcOe2a

76

Ypok-ipakTrKyM "BoTHOBBIE CBOHCTBA
CBeTa: aucnepcus, HHTepepeHIus 1
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nudpaxus”
OmeiTe! Pesepdopaa u mianeTapHass MOACIb

" aroma ! https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa 1
79 Hcnyckanue v MOTIIONIEHUE CBETa aTOMOM. 1

KBantsl. JInHeiuaTeie CieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HaOnroneHue crekTpos 1

ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTD U €€ BUIBI 1 https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHOro sjapa. HykinonHast 1

MOJIeITb https://m.edsoo.ru/ff0c18ac
83 PaauroakTrBHBIC TIpEBparieHus. M30TombI 1 https://m.edsoo.ru/ff0clal4d
84 Pemenue 3amau mo teme: "PanuoakTuBHbIE 1

npeBpaineHus" https://m.edsoo.ru/ff0clb4a
85 [lepuox monypacnania 1
86 Ypok-koHbpepeHius "PaguoakTuBHbIC 1

M3JIy4CHUS B IPUPOJIE, MEIAUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiy. 3aKOHbI COXPAHCHUS 1

3apsII0BOTO M MaCCOBOT'O YHCENT https://m.edsoo.ru/ffOc1c58
88 DHeprus CBA3U aTOMHBIX sep. CBsi3b MacChl 1

1 SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenwne 3amad o teme "SnepHeie peakyn’” 1
90 Peakiuu cuHTe3a U eNeHHS snep. 1

Wcrounuku sueprun COTHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88

VYpoxk-koHbpepeHuus " aepHas SHEPTeTHKA.
91 HelicTBus pauoakTUBHBIX U3JTYUYEHUN HA 1

YKUBBIE OPraHU3MBI"

[MoaroroBka kK KOHTPOJIBHOM paboTe 1Mo Teme
92 "DNeKTpOMarHuTHOE MOJIE. 1

DneKTpoMarHuTHBIE BOJTHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e

sIBJICHUS"

KonTtponsHas pabora mo Teme
93 "DJIEKTPOMArHUTHOE MOJIE. 1

BJ'ICKTpOMaFHI/ITHBIC BoyIHBI. KBaHTOBBIC
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siBJIeHUS"
[ToBTOpenwue, 06o6menue. JlaboparopHbie

% paboTsl Mo Kypcy "B3aumoseiictue Ten” ! 1 https://m.edsoo.ru/ff0c245a
[ToBTopenue, o6o0meHne. Pemenue
95 PacquHHx u Ka‘{eCTBe"HHBIX 3ajad 1o TeMe 1 https://m.edso0.ru/ff0c2572
TerioBbie MPOIIECCHI
[ToBTOpenue, 06o6menne. Pemenmne
96 PacquHHx u Ka‘ICCTBeHHBIXuZ"s'aI[a‘I o TeMe 1 https://m.edso0.ru/ff0c2a22
KIIJI TermoBbIX ABUraTenci
[NoBTopenue, 0600meHne. Pemenne
97 E)vaeTme " Ka‘IeCTBeHHI;IX 3a71a4 10 TEME 1 https://m.edso0.ru/ffoc2b30
KIIJI 3nexTpoycTaHOBOK
98 [loBTOpenwue, o6o6menune. JlaboparopHsie 1 1
paboThl o Kypcy "CBeToBbie siBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu 1
1o TeMe "3aKOHbI COXpaHEHHsI B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu 1
mo teme "Konebanus v BOTHEB!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1
mo Teme "CBETOBBIE SIBICHHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1
o Teme "KBaHToBas u snepHas ¢puznka”
OBUIEE KOJIMYECTBO YACOB I10 102 97

ITPOTPAMME
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ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

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

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3anyaTh SBJICHMS 110 OIMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PH3UUECKOE SBICHHUE

pacrio3HaBaTh IPOSIBICHHE W3YYCHHBIX (PU3MUYECKUX  SABICHUNA B
OKpYXKarollleM MHpe, B TOM uucie GU3NYeCcKue sSBICHUS B MPUPOAE, NPU
9TOM MEPEBOJUTh IPAKTHUYECKYIO 3ajadyy B Y4eOHYI0, BBIIEIATH
CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PU3NUECKUX SIBICHUN

14

OINMUCHIBATh U3YUCHHBIC CBOMCTBa TeN U (1)I/IBI/I‘ICCKI/IC SIBJICHUS, UCITIOJIB3YH
q)HBI/IIIeCKI/Ie BCJIMYHUHBI, npu OIMMCAHUH  IIPABUJIBHO  TPAKTOBATb
Q)HSH‘ICCKI/II‘/‘I CMBICJI HCIIOJIb3YCMBIX BCIIMYMUH, HX 0003HaUeHUsT U
CANHUIbI (1)H31/I‘I€CKI/IX BCJIIMYHUH, HAXOJUTH (1)0pMyJII)I, CBA3BIBAIOIINEC
JaHHYIO (1)I/ISI/IIICCKYIO BCJINMYNHY C JpyrdMHU BCIWYHUHAMU, CTPOUTH
Fpa(l)I/IKI/I HU3YUCHHBIX 3aBUCHUMOCTEN (1)I/ISI/IIIGCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YysA  HM3YYCHHBIC  3aKOHBI, IIpU OSTOM  JaBaTb  CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3aIIUCbIBATh €0 MATEMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE SIBIECHUS, POLIECCHl U CBOMCTBA TEJ, B TOM YHCIE
U B KOHTEKCTE CHUTyalMd NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH 00BsICHEHUE nu3 1 — 2
JIOTUYECKUX IIaroB ¢ Onopoil Ha 1 — 2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

pemars pacdy€THble 3ama4ud B 1 — 2 AeWCTBHS, UCIOJB3YS 3aKOHBI H
dbopMysbl, CBs3BIBAIONIME (PU3MUECKUE BEJIWYWHBI: Ha OCHOBE aHaIHM3a
YCIIOBHS 3aJlauyl 3alUCBIBaTh KPAaTKOE YCIOBHUE, MOJCTABIATH (hU3NUECKHE
BEJIMYMHBI B (DOPMYJIBI U IPOBOAMUTH PACUEThl, HaXOIUTh CIPABOYHBIE
JTaHHbIe, HE0OXOAUMBIE JJISl PELIeHUs 3ajay, OLEHUBATh PEATMCTUYHOCTD
MOJIy4eHHOU (PU3NUECKON BEeTMUNHBI

pacrno3HaBaTh MNpoOJEeMbl, KOTOpPbIE MOMKHO PpEUINTh MPU IOMOIIH
($U3MUIEeCKUX METOJIOB, B ONIMCAHUH UCCIICOBAHUS BBIACATH MPOBEPSEMOe
NpeanoyiokeHne  (TUNoTe3y),  pa3inyaTb U HMHTEPHPETUPOBATH
MOJIyYeHHBIH pe3yabTaT, HaXOJUTh OHIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUM WU
(bU3UIECKUX CBOICTB TEJL: bopmyIupoBaTh MpOBEpsIEMBIE
IIPEITOJIOKEHHS, cobupartb YCTaHOBKY u3 IIPEJI0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (HOPMYITHPOBATH BHIBOBI
BBIMIOJHATh MpPSIMble HU3MEPEHHs] C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
UPOBBIX MPUOOPOB, 3aMKCHIBATh IOKAa3aHUsS NPUOOPOB C YUYETOM
3aJIaHHON a0COJIFOTHOM MTOTPEITHOCTH H3MEPEHUH

1.11

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKOIN BETUIMHBI OT
Jpyrol ¢ HCHOJB30BAaHUEM TMPSAMBIX HW3MEPEHHUI, y4acTBOBaTh B




IUTAHUPOBAaHUM  Y4eOHOrO HCCIEeOBaHUS, COOUpAaTh YCTaHOBKY U
BBHITIONHATh M3MEPEHUS, CIEIysl MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYEHHOH 3aBHUCHUMOCTH (DM3MYECKUX BEIMYMH B BHJE
MPEIUIOKEHHBIX Ta0NHIl U TPaduKOB, JENaTh BBIBOABI MO pe3ylbTaTam
MCCJICIOBAHMUSI

1.12

1.13

IPOBOJUTh KOCBEHHbIE M3MEpPEHMs (U3MYECKUX BEJIWYMH, CIEAys
NPEUIOKEHHOW WHCTPYKIMU: TIPH BBIOJHEHUHM H3MEPEHHH coOuparthb
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYCHHE MCKOMOM
BEJIMYUHBI

coOII0IaTh MpaBMIIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1ab0paTOPHBIM
00opyIoBaHuEM

1.14

yKa3blBaTh NPUHIMIIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKkTepu30BaTh MPUHIMIIBI  JCHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C IOMOUIbIO UX ONUCAHMS, UCIIONb3Yys 3HAHUS O
CBOMCTBaX (YM3MYECKUX SBICHUH M HEOOXOAMMBIE (HPM3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

1.16

1.17

NPUBOJUTh  TpHUMEpbl  (HaxoauTh HWHOpMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHWW B IOBCEAHEBHOU
JKU3HH T 0O0ecrieueHHsT O€30IaCHOCTH MPHU OOPAIEHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHCHHS 3IIOPOBbS W COOJIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

OCYILIECTBIIATh OTOOP HMCTOYHMUKOB HHPOpManuu B ceTu HHTepHeT B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHHfI 158 HYTéM CpaBHCHI/Ifl pa3n1/1qux NCTOYHUKOB BBIACIIATH
uH(pOpMAIIIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU

MCIIOJIb30BaTh NPU BBINOJHEHUHM Y4YE€OHBIX 3aJaHUl HAyYHOIOMYJISPHYIO
auTepatypy  (U3MYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHabl,
pecypcebl cetu MIHTepHeT, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPaTKHWE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(pOpMaH (U3NUECKOTO COJIEPKaHUs, B TOM
yuciae MyOJMYHO JieNaTh KpaTKHe COOOIIEHHs! O pe3ysbTaraX NpPOEKTOB
WM y4eOHBIX HCCIEIOBaHUM, NpPU O3TOM TPAaMOTHO HCIOJIb30BaTh
U3yYEHHBI TOHATHHHBIA ammapaT Kypca (HU3UKH, CONPOBOXIATh
BBICTYIIJICHHE MPE3CHTAIMEN

IPU BBINOJHEHUH YYEOHBIX IMPOEKTOB U MCCIEAOBAHUN paclpenessTh
00513aHHOCTH B TpYIIE€ B COOTBETCTBHM C IOCTABJICHHBIMU 3a/layaMH,
CIEINTh 32 BBINOJHEHUEM IIJIaHA [JEHCTBHUM, aJICKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ] B  JEATENIBHOCTh  TPYIIBI,  BbICTpauBaTh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIINX
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HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinvaThb SABJICHUS IO OMUCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE




OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

14

pacrio3HaBaTh IPOSBICHME HW3YYEHHBIX (PU3MUECKUX SABICHUHA B
OKpY’KalOIIeM MHUpPE, B TOM 4Huclie (U3NYECKHE SBICHHUS B MPUPOJE, TPU
3TOM TEpPEeBOJUTHh IPAKTHYECKYI0 3ajadyy B Y4eOHYI0, BBIICIATH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

OTKCHIBATh U3yYCHHbIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS, HCIOIB3YS
¢du3nyeckue BEJMYMHBI, IPU ONHMCAHUM [PABWIBHO TPAKTOBATh
(GU3NYEeCKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, 0003HAUYEHUS W €AUHUIIBI
(Gu3n4ecKux BEIMYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO
(¢u3NUeCKyI0 BEIWYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYNH

1.5

XapaKTEpHU30BaTh CBOICTBa TECII, (bHSI/I‘ICCKI/IC SBJICHUA MW IIPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBIC  3aKOHBI, IIpU 3TOM  JaBaTb  CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa 1 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

1.7

OOBSICHATh (U3NYECKHUE MPOLIECChl U CBOMCTBAa TN, B TOM YHCIE U B
KOHTEKCTE CUTYall{d MPAKTHKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
OPUYMHHO-CJICICTBEHHbIE CBA3M, CTPOUTb OObACHeHHMe u3 1 — 2
JIOTHYECKUX HIArOB ¢ TOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA (pU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

pemate pacuy€THble 3aJadd B 2 — 3 JeMCTBUS, UCHOJb3YS 3aKOHbI U
dbopMmyinbl, cBs3bIBarolMe (U3NUYECKUE BEIMYUHBI: HAa OCHOBE aHaIU3a
YCIOBUs 3aJa4M 3allMChIBATH KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JJIs  pelleHus 3ajJadd, BBIOMpaATh 3aKOHBI M (POPMYIIBL,
HeoOXoauMble il €€ pelIeHHs, NPOBOAUTH pPAaCUYETHl U CpPaBHUBATh
MOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6J’IeMH, KOTOPBIC MOXHO PpCHIUThL IMpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOOOB, HCIIOJIB3YSA OIIMCAHHUE HCCIICAOBAHUA, BBIACIIATH
MMpOBEPACMOC IMPCAIOJIOKCHUC, OLCHUBATH IMPABUJIBHOCTb TIOpsAAKa
MMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOIABI

IPOBOAMTH OMNBITBI MO HAOMIOACHHIO (DU3MUECKUX SIBICHUH WIH
bu3nueckux CBOIICTB TEJ: bopmynupoBaTh IIPOBEpsiEMbIE
IIPEIITOJIOKEHHUS, cobuparb YCTaHOBKY u3 IPEI0KEHHOT O
000pyI0BaHUsl, ONUCHIBATh X0OJ] OIbITA U (POPMYITHPOBATH BBIBOBI

1.10

BBIIIOJIHATh  NPSIMBIE  HU3MEPEHHUS C  HCIOJb30BAHUEM  aHAJIOTOBBIX
MpUOOPOB W JTATYMKOB (PU3NUYECKUX BEIMYHMH, CPABHHUBATh PE3YJIHTATHI
U3MEpEHUi ¢ yuéTOM 3a/IaHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIUYUHBI OT
JpYrol C HCIOJb30BAaHUEM MPSAMBIX H3MEPEHUI:  IUIAHUPOBATH
UCCIIeIOBaHHe, cOOMpaTh YCTAHOBKY W BBINOJHATH U3MEpPEHUs, Cleays
NPEUVIOKEHHOMY  IJIaHy, (UKCHUpPOBAaTh  pe3yjibTaThl  IMOJY4YE€HHOU
3aBUCUMOCTH B BHA€ Ta0nui M TpaduKOB, [enaTh BBIBOABI 110
pe3yJipTaTaM MCCIIEN0BaHUs

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPEHMs (U3NUECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHHs,, CcOoOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  CIeays
IPEJI0KEHHOW MHCTPYKLIMH, U BBIYUCIISATh 3HAUEHUE BEJTMUHHBI

1.13

coOII0IaTh MpaBMIIa TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOPHBIM
00opyoBaHuEM

1.14

XapaKTepu30BaTh MPUHIUINBI JACWCTBUS HU3YYEHHBIX NOpUOOpPOB U




TEXHHYECKUX YCTPOMCTB C OMOPOIl HA MX ONMHUCAHUS, MCIIONIb3Ys 3HAHUS O
CBOWCTBAaX (PM3MUECKUX SIBICHHHA H HEOOXOauMble (U3UUECKUe
3aKOHOMEPHOCTHU

1.15

pacrno3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA W HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMaTHUYHBIM PHUCYHKaM, COCTaBISATH CXEMBbI
NIEKTPUYECKUX Lened ¢  MOCIEHOBATEIbHBIM W  IapauleIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3iuyas yCJIOBHBbIE 0003HAUCHHUS 3JIEMEHTOB
IEKTPUYECKUX Lienei

1.16

NPUBOANUTH  TpHUMEpbl  (HaxoauTh HWHOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKHX 3HAHUW B IOBCEIHEBHOMN
JKU3HM U1 oO0ecnieueHus: 0€30IacCHOCTH IPH OOpalleHuH ¢ mpudopamMu 1
TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TOBEJICHUS B OKPYXKAIOIIEH cpelie

1.17

1.18

1.19

OCYILECTBJIATh MOMCK HH(POpPMALUU (PU3MUYECKOTO COAEpKaHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUM M NYyTEM CPAaBHEHMUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHMKOB  BBIACNATh HMHPOPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

MCIIOJIb30BaTh MPU BBINOJIHEHUU Y4EOHBIX 3aJJaHUI Hay4HO-TOMYJISIPHYIO
auTepatypy  (pU3MYeckoro coAepiKaHHs, CIPABOYHBIE MaTEpHAIbI,
pecypcebl cetu IHTepHET; BiIaaeTh NpUuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

co31aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPATKHE YCTHBIC COOOICHUS,
0000mas wuHpOpPMAMIO U3 HECKOJIBKUX HUCTOYHHKOB (DHU3HUECKOTO
COJICpP)KaHUs, B TOM 4YHCIC MYyOJUYHO TIPEJCTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEe0BATeNbCKON JEATENbHOCTH, MIPH STOM T'PAaMOTHO
UCIIOJIb30BAaTh M3YYEHHBbI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COTPOBOXKIATh BBHICTYIIJICHUE MPE3CHTAITUEH

1.20

IOpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAaHUM (hu3nyecKux
IIPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
[IOCTABJICHHBIMU 3aJa4aMu, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA JACHUCTBUM U
KOpPPEKTUpOBaTh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKIJIAaJ B
JIEATENIbHOCTD IPYIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE,
MIPOSIBIISisE TOTOBHOCTD pa3peniaTb KOHQIUKTHI

9 KUIACC
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HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3indaThb ABJICHUS 11O OIMMMCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/IHCCKOC SBJICHUC

1.3

pacrmo3HaBaTh TPOSIBICHHE HM3YyUYEHHBIX (U3WUECKUX  SBICHUU B
OKpY’XKarollleM MHpe, B TOM uucie GU3NYecKue sSBJIECHUS B MPUPOE, MPU
3TOM TEPEBOJUTH MPAKTHYECKYI0 3agadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

14

OIMMHUCBIBATh U3YUCHHBIC CBOMCTBA TEN U (bPISI/I‘ICCKI/Ie SABJICHUS, UCIIOJIB3Ys
(I)I/I?)I/I‘IGCKI/IG BCJIMYHUHEI, npu OIMMMCAHUH  T[PABUJIBHO  TPAKTOBATH




1.5

1.6

1.7

1.8

¢bu3nyecKUit CMBICT HCIHOJIB3YEMBIX BEIUYMH, 0003HAYEHUS U EAUHMIIBI
($U3NYeCKUX BEIMYMH, HAXOAWTH (OPMYIBI, CBA3BIBAIONIME JAHHYIO
bu3nYeCKyl0 BETUYMHY C JPYTMMH BEIHMYMHAMHU, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHUS U MPOIECCHI,
UCIIONIb3YSl U3YYEHHbIE 3aKOHBl, IIPU OSTOM JlaBaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aIlMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

OOBSICHATh (U3NYECKHUE TPOLECChl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJICICTBEHHbIE CBS3H, CTPOUTH OOBsACHEHHME u3 2 — 3
JIOTMYECKUX HIaroB ¢ MOMOLIbI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemate pacu€THble 3afayd (OMUparoIiuecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), UCIIOJIB3Ys 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHs 3aJadd 3alMCBIBATH KPATKOE
YCIIOBHE, BBIABJISTH HEIOCTAIOUIME WM U30bITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JUIS PELICHHS, TIPOBOAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTb IIOJYYEHHOTO 3HaueHus (uznyeckon
BEJINYUHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCIIWTL IIpU ITOMOIIH
(1)I/ISI/II-ICCKI/IX MCTOOAOB, HCIIOJIB3YyA OIIMCAHHUE HCCICAOBAHNA, BbBIACIIATH
MMPOBEPACMOC  IIPCAITIOJIOXKCHHUC, OLCHUBATb  IIPABUJIbHOCTL  ITOPAJAKa
MMPOBCACHUA HUCCICA0OBaHMA, Jc1aTb BBIBOJbI, HHTCPIIPETUPOBATH
PE3YIIbTAThL Ha6J'II-0,Z[eHPIﬁ 1 OIIBITOB

1.9

1.10

IPOBOJUTH OIBITBI MO HAOMIOACHHUIO (U3MUYECKUX SIBICHUH WU
(Gu3NYECKUX CBOWCTB TEJ: CaMOCTOSATEIbHO COOMpaTh YCTAaHOBKY U3
u30BITOYHOTO Habopa 00OpYyNOBaHMS, OIMCBHIBATH XOJI OIBITAa M €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

MPOBOJUTH TPU HEOOXOAWMOCTH CEPHUIO MPSMBIX U3MEPEHHH, OMpeaessis
CpelHee 3HAaueHUEe M3MepsieMON BeJWYMHBI ((POKYCHOE pPacCTOsHUE
coOuparomie JUH3bI), OOOCHOBBIBaTH BBIOOpP crHocoba H3MepeHus
(M3MepHTEIHHOTO MPUOOPA)

1.11

IPOBOJIUTH MCCIEJOBAaHUE 3aBUCHUMOCTEH (U3MYECKMX BEJIMYMH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUN: IJIaHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (PUKCHpPOBaTh  pE3yJbTaThl
MOJIyYUEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIWYMH B BUJE TabIuLu
rpauKoOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBbIC M3MEPEHUs (U3NYECKUX BEIMYUH: IJIAHHUPOBATH
W3MEPEHHs, COOMpaTh DJKCIIEPUMEHTATBHYI0 YCTAHOBKY W BBINOJHATH
M3MEPEHHUs], CIEeAys NPEIIOKEHHONM WHCTPYKLMH, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 33 IaHHOMN
MOIPEIIHOCTH U3MEPEHU I

1.13

coOiroaaTh npaBuiia TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTopHBIM
o0opynoBaHuEeM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJIEINEH:
MaTepuaibHas TOuYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYEYHBIM HCTOYHHK
cBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO SIApa




1.15

1.16

XapaKTepu30BaTh MPUHIUINBI JACHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOPOH Ha UX ONMCAHMSI, UCIOJIb3YS 3HAHUS O
CBOMicTBax  (Qu3MYecKuX SBJICHUM U  HeoOXxoaumble (uU3NYECKUE
3aKOHOMEPHOCTH

UCII0JIb30BaTh CXEMbI U CXEMAaTUUHbIE PUCYHKHU U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX IMPOIIECCOB
OpU pelleHUH Y4eOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEeMbI IS
MIOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparonieit TuH3e

1.17

NPUBOANUTH  TpHUMEpbl  (HaxoauTh HWHOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUS (DU3UYECKUX 3HAHWNW B IOBCEAHEBHOU
JKU3HM U1 0O0ecrieueHusl 0€30IacCHOCTH MPHU OOpAIEHUH ¢ MPUOOpaMU U
TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TOBEJICHUS B OKPYXKAIOIIEH cpelie

1.18

1.19

1.20

1.21

OCYILECTBIIATh MOMCK HH(pOpMALUU (PU3MUECKOTO COAEpKaHUS B CETH
WuTepHeT, caMOoCTOATENbHO (HOPMYJINPYS MOMCKOBBIN 3alpoc, HAXOIUTh
IYTU ONpEIeNeHHUs JOCTOBEPHOCTH MOJYyYEHHOM HH(pOpMaIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JTOIIOJIHUTENIbHBIX HICTOYHUKOB

MCIIOJIb30BaTh IPU BBINOJIHEHUU Y4EOHBIX 3aJJaHUI Hay4HO-TOMYJISIPHYIO
auTepatypy  (pU3MYeckoro coAepiKaHHs, CIPABOYHBIE MaTEpHAIbI,
pecypcebl cet IHTepHeT; BiaaeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUS Ha OCHOBE
UHGOpPMALlMM U3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTrO COJeprKaHus,
yOJIMYHO MPEJCTABIATH PE3YJIbTaThl MPOEKTHOW UM UCCIIE0BATEIbCKOM
JIEATEIbHOCTH, IIPM 3TOM TIPaMOTHO  HCIOJIb30BaThb  U3YYCHHBIN
NOHATUMHBIN anmapar Hu3ydaemoro paszgena (U3MKH U CONPOBOXKIATh
BBICTYIIJICHHE TMpE3eHTaled ¢ y4éToM OCOOCHHOCTEH ayauTOpUu
CBEpPCTHUKOB

IIpU BBIITOJIHCHUHN y‘Ie6HI)IX IMPOCKTOB U I/ICCJ'IGILOBaHI/Iﬁ (bmuqecxnx
nponeccoB pacipeacisiTh 00513aHHOCTH B rpymmie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJad4aMH, CICIWUTH 3a BBIIIOJHCHUCM IlJIaHa I[GﬁCTBHfI u
KOPpPCKTHUPOBATbL €TI0, aJICKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD I'PYIIIIbLI, BEICTpAUBATh KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG,
IMPOSABJIAA TOTOBHOCTH paspeIllaThb KOH(I)JII/IKTBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Koxa Kon
IIpoBepsieMble 3/1eMEHTBHI COIePKAHUSA
pasaena 3JIeMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA
®usnka — Hayka o mpupope. SIBieHus mnpupozabl. Dusmueckue
1.1 SBJICHUSA: MEXaHWYECKHE, TEIUIOBBIC, JJICKTPUYECKHE, MAarHUTHBIC,
CBETOBBIC, 3BYKOBBIE
®dusnyeckne  BenuUWHBL.  M3MepeHue  (QU3MYECKMX ~ BEIUYHH.
1.2 ®@usnueckue npudopsl. IlorpemHocts u3MepeHuii. MexayHapoHas
CHCTEMa eJTMHHMIL
EcrecTBeHHOHAay4YHBII METOJ MO3HAaHMA: HAOIIOIEHHE, IOCTaHOBKA
1 1.3 HAYYHOTO BOIIPOCA, BBIIBIKEHHUE THITOTE3, SKCIIEPUMEHT I10 IPOBEPKE
TUI0TE3, 00BSICHEHHE HA0II01aeMOTO SBJICHUS
1.4 Onucanne GU3NUECKUX SBICHUN C TIOMOIIBIO MOJIEIEH
[IpakTuyeckune paboOTHI:
H#HH##Par###l13mMepeHne pacCTOSHUM.
15 ###Par#H#113mepenne o0bEMa KUIKOCTH U TBEPJIOTO TENA.

###Par##OnpeneneHue pa3MepoB MajbIX Tell.
###Par#H#13mepenne TemnepaTypel MpPU TOMOIIM KUAKOCTHOTO
TEPMOMETpA U AaTYMKA TeMIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJJEHNMA O CTPOEHNHN BELIIECTBA

H#HH#HPar###CTpoeHue BellecTBa: aTOMBl U MOJIEKYNBI, UX pa3Mephl.

2.1 OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIIECTBA
29 #H##Par### J|s>xenne yactuil BemiecTBa. CBs3b CKOPOCTH JIBHXKCHHS
' qacTull ¢ TemrepaTypoid. bpoyHoBckoe nBuxenue, quddysus
2.3 B3auMozeiicTBre YacTHI] BENIECTBA: TPUTSKEHUE U OTTATKUBAHUE
###Par#H#ArperaTHple  COCTOSIHMSI  BELECTBAa: CTPOEHUE Ta30B,
24 )KI/I,Z\L’I(OCTGI\/'I U TBEPABIX (KPUCTAIMYECKUX) Tel. B3auMOCBs3h MeXIy
CBOMCTBAMH BEIIECTB B pPa3HBIX arperaTHBIX COCTOSHUSAX W WX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[TpakTudeckue paboTHI:
#H##Par###0Onenka  guameTrpa  aTomMa  METOAOM  psAIoB  (C
26 UCITOJIb30BaHuEM (poTorpaduii).

#HH##Par###OnbpIThl MO HAOTIOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
HHHPar###ONBITB 10 OOHAPYXKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHu4eckoe JABHKCHUC. PaBHOMepHOC n HCPAaBHOMCPHOC

3.1

JIBUKEHUE
39 ###Par###Cxopocts. CpemHssi CKOPOCTh TIPHU  HEPABHOMEPHOM
' JIBWKEHUH. Pacu€T myTH U BpEMEHU JIBUKECHUS

SIBnenue wuHepuMM. 3aKOH HHEpUMH. B3aumopeicTBue Ten Kak
3.3 IIpUYMHA W3MEHEHUs CKOpPOCTH JIBWXKEHHUs Tel. Macca kak Mepa

HHCPTHOCTHU TCJIa




#H#Par### InotaocTs BemecTBa. CBSI3h IUIOTHOCTA C KOJIMYECTBOM

34 MOJIEKYJI B €MHHIIE 00hEMA BEIIECTBA

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
JUHaMOMeTpa

37 ###HPar#t#IBnenne TAroteHus W cuia TsokecTH. Cuila TSHKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8 Cuna Tpenus. TpeHue CKOJNBXEHUS W TpEeHHE IOKosA. TpeHue B
IIPUPOJIE U TEXHUKE

39 ##HPar####CnoxeHe Cwil, HANpPaBJIEHHBIX [0 OJHOW IPSIMOM.

' PaBHopelicTByIOIIAs CHIT

[TpakTyeckue paboOTHI:
OnpeneneHue CKOPOCTH pPaBHOMEPHOrO JABW)KEHHUs (IIapuKa B
KHUJIKOCTH, MOJICJIM 3JIEKTPUYECKOI0 aBTOMOOWISI M Tak Jalee).
Onpenenenue cpeHeld CKOPOCTH CKOJbXKEHMsI Opycka WM LIapuKa

3.10 10 HAKJIOHHOW IIockocTu. OnpeneneHne MmIOTHOCTH TBEPAOTrO Teja.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus
(redpopmanuu) NOpPYKUHB OT MPUIOKEHHOHM cuibl.  OmbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJIBKEHMS OT Beca
TeJa U XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
dusnueckue ABICHUS B IPUPOAE: IPUMEPHI IBM)KEHUS C Pa3IMYHBIMU

3.11 CKOPOCTSIMM B JKMBOM M HEXHUBOW NPUPOJE, NCHCTBUE CWIBI TPEHUS B
IIPUPOZE Y TEXHUKE

3.12 TexHHUECKHE YCTPONCTBA: JMHAMOMETP, MOJIIUITHUKI

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro tena. CrocoObl yMEHBIIEHUS W YBEJIUYCHHS

4.1
JTABJICHHUSI
49 JaBnenue rasa. 3aBUCHMMOCTb JaBJIieHHs ra3a oOT o00béMa,
TEMIIepaTyphI
43 [lepenaua naBrmeHUs] TBEPABIMU TEJNAMH, JKHIKOCTAMH M Ta3aMH.
' 3akoH Ilackans. [ITHeBMaTHUECKUE MAIIUHBI
44 3aBUCUMOCTh JIaBJICHHUS >KUJIKOCTU OT TIyOMHBIL. ['mapocrartuueckuit
napajgokc. CooOmrarontuecs: cocysl. [ uapapinueckiue MexaHu3Mbl
Atmochepa 3emsin u  atMocepHoe  naBieHue. [IpuyuHbI
A5 CYIIECTBOBaHMs BO3AYIIHOW 000j04ku 3emiu. OmbiT Toppuyenu.
3aBUCHUMOCTh aTMOC(EpHOro AaBlI€HUS OT BBICOTHI HAJ YPOBHEM
Mopst
46 W3mepenue armocdepHoro masneHus. [Ipubopsl i u3MepeHus
aTMOC(hEepHOTO JTaBJICHHS
47 JlelicTBue JKMAKOCTH M Tra3a Ha NOrPYyKEHHOE B HHUX TeJoO.
' BrrTankuBatoniast (apxumezioBa) cuiia. 3akoH Apxumena
4.8 [TnaBanue Ten. Bo3gyxomiaBanue
[TpakTrueckue pabOTHI:
HccnenoBaHne 3aBUCMMOCTHM Beca Tela B BoJAE OT 00b&Ma
4.9 MOTPY)KEHHOM B JKMAKOCTh  4YacTh  Tena.  OmnpejeneHue

BBITAJIKUBAIOLIEH CHUJIbI, JEHWCTBYIOLIEH Ha TEIO0, IMOrPYKEHHOE B
KUAKOCTh. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH  CHIIBI,




JICUCTBYIOIIEM Ha TEJNO B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIIKMBAIOIICH CUJIBL,
JIEHCTBYIONIEH Ha TEJO B XHUIKOCTH, OT 00BbEMa MOTrpYyKEHHOW B
JKUAKOCTb YacTU TeJla U OT IUIOTHOCTHU >KMIKOCTH. KoHcTpynupoBanue
apeoMeTrpa WIM KOHCTPYMPOBAaHHE JIOAKW U OIpeleieHue e
rpy30N0AbEMHOCTH
410 dusnueckue sIBICHUS B MPUPOJE: BIUIHUE aTMOC(HEPHOTO AABICHUS
Ha )KMUBOW OpraHM3M, IJIaBaHUE PbIO
TexHuuyeckue yCTpPOHCTBA: COOOIIAIOIIMECS COCYAbI, YCTPOHCTBO
411 BOJIONIPOBO/A, THJIPABIMYECKUNA TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, IOPUTHEBON HACOC, APEOMETP
PABOTA, MOIIIHOCTbB, SHEPT' U
5.1 Mexanudeckas padbora
5.2 Mexanudeckasi MOIITHOCTb
53 [TpocThie MeEXaHU3MBI: phluar, 0J0K, HAaKJIOHHAsI IUIOCKOCTb. [IpaBuio
paBHOBECHS pblyara
5.4 [IpumeHeHue paBuia paBHOBECHUS pblyara K 0JI0Ky
55 «3onotoe mpaBuio» MexaHuku. KosdduuueHnt nonesHoro aeictBus
MexaHu3MOoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennumanbHas SHEPTUM TeJa, MOTHATOrO Ha 3eMIIEN
5 5.7 Kuneruaeckas sHeprus
58 [Tonnas MEXaHWECKas SHEPIii. 3aKOH W3MEHEHUsI M COXPaHEHUS
MEXaHUYECKOMN IHEPTUHU
[TpakTiueckue pabOThI:
#Hi#Par###Onpenenenue paboTbl CHIIBI TPEHHUS TNPH PABHOMEPHOM
59 JBWKCHUM TeJIa 1O TOPU30HTAIbHOW NOBEpXHOCTH. MccnenoBanue
ycioBuii  paBHOBecus pbryara. Msmepenune KIIJ[ HakinoHHON
10cKOCTH. M3ydyeHne 3aKoHa COXpaHEHHs] MEXaHUYECKON YHEPTHU
5.10 @u3nUeCcKHe SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIOBEKA
511 TexHuYeckrne YCTpOMCTBA: pblYyar, MOJABMKHBIA M HEMOJBHKHBII
OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
pasiena IeMeHTA IIpoBepsiemble 3JIeMeHTHI COeP:KAHUSA
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJOXKEHUA  MOJIEKYJISIPHO-KUHETUYECKOH  TEOpUH
6.1 cTpoeHus BemiectBa. Macca u  pa3Mepsl MoJieKyld.  OIBITHI,
MOITBEP K AOLIME OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHOKHHETHIECKON TEOPUHU
6 6.2 Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
' Kpucrannuueckue u amopdHbIe Tena
63 OGLHCHCHILIC CBOKCTB Ta30B, )KI/IIIKOCTG\:’I\/'I U TBEPABIX TEJl HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.4 CmauuBaHue M KanWUISPHBIE SIBICHUS
6.5 TemioBoe pacliupeHHe U CKaTnue




6.6

6.7

Temneparypa. CBsi3b TeMIEpaTypbl €O CKOPOCTBbIO TEMJIOBOTO
JBWKCHUS 4aCTHI]

Buytpennsis sHeprus. CrocoObl M3MEHEHUsI BHYTPEHHEH SHEpruu:
TeIUIonepeiaya U coBepiieHrue padoThl

6.8

BI/I,I[BI TCILIONEPEaaqYn: TCIUIONPOBOJHOCTE, KOHBCKI M, U3JTYYCHHUC

6.9

KomnyecTBO TEIIOTHI. YI[CJ'IBHaﬂ TEMIOEMKOCTh BEIIECTBA

6.10

6.11

6.12

6.13
6.14

6.15

TemmooOMeH © TEIUIOBOE paBHOBECHE. YPaBHEHHE TEILIOBOIO
Oaanca

[InaBnenue u OTBEPACBAHUC KPUCTAJUIMYCCKUX BECIICCTB. y,Z[CJ'IBHaH
TCIJIOTA IJIaBJICHU A

[TapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenpHast
TEIIoTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIEHUS OT
aTMoc(hepHOro MaBICHHUS

BiaxxHocTh BO31yXa
OHeprus TOIMBA. Y IeJbHasl TEIJI0Ta CrOPAHUS

[Mpunmuner  pabotel  TermoBeix apurareneid  KIIJ[  TemmoBoro
asuraress. TennoBsle IBUTraTeN! U 3alIUTa OKPYKAIOUIEH cpebl

6.16

3aKkoH COXpPAaHCHHA U ITPCBpPAIICHUA S9HCPIruU B TCINIOBLIX ITPOLICCCAX

6.17

[IpakTuyeckune paboOTHI:

HHHPar###ONBITBL 10 OOHAPYXKEHUIO JEMCTBUS CHII MOJIEKYJISIPHOIO
IPUTSKEHUS.

HHHPar###ONBITHl IO BBIPALMBAHUIO KPUCTAJIOB MOBAPEHHOW CONU
WIM caxapa.

#AH#Par###O0nbITel 0 HAOIIOACHHUIO TEIMJIOBOTO PACIIUPEHHS Ta3o0B,
KUAKOCTEN U TBEPBIX TEI.

###Par###OnpeneneHue 1aBaeHMs Bo3ayXa B OallJIOHE MIMPUIIA.
HAHPar###0nbITEl, JIEMOHCTPUPYIOLME 3aBUCHMOCTb  JIaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WM OXJIAKICHHUS.
###Par#H#IpoBepka THUMNOTE3bl JMHEHHONW 3aBUCUMOCTH  JUTMHBI
CTOJIOMKA )KUJKOCTH B TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphl.
###Par###Ha0monenne W3MEHEHUsT BHYTPEHHEH DSHEPruu Tejia B
pesyibTare Terionepeaayt U paboThl BHEIIHUX CHIL
#H##Par###IccnenoBanue SBJICHHUS TEMJI0OOMEHA IMPH CMEIIMBAHUHT
XOJIOZAHOU U TrOpsiYe BOABI.

#H##Par###OnpeneneHrue KOIUYECTBA TEIIOTHI, MOTYYEHHOTO BOJIOM
IPU TEIJI00OMEHE ¢ HarpeThiM METAJUINYECKUM IIMIINHAPOM.
#H##Par###OnpeneneHue yaenpbHON TETNTIOEMKOCTH BEIIECTRA.
###Par### ccnenoBanue npoiecca nCHapeHus.
#H##Par###0OnpeneneHrne OTHOCUTEIHLHOMN BIAKHOCTH BO3/IyXa.
H#HH#Par###Onpenenenue yelnbHOM TEIUIOTHI IJIaBIECHUS JIbAA.

6.18

@dusnyeckue SBJICHUS B MPUPOJE: IMOBEPXHOCTHOE HATSIKEHUE H
KalWJUISIPHBIE SBJIEHUS B IPUPOJIE, KPUCTAIBI B IPUPOJIE, U3TyUCHHE
CounHnia, 3amep3aHue BOJ0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

6.19

TexHu4eckne yCTpOMCTBA: KaWJULIPbl, IPUMEPHI HCIOJIb30BaHUSA
KPUCTAJIJIOB, JKUJIKOCTHBIH TEPMOMETpP, JaT4MK TEMIEPATYypHI,
TEPMOC, CHCTEMA OTOIUIEHHUS JOMOB, THUIPOMETpPBI, ICUXPOMETP,
napoBasi TypOMHa, IBUTATEIb BHYTPEHHETO CTOPaHHUSL.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHW A

7.1 OnekTpu3anus Tell. J[Ba poja 3JeKTpHUeCKHX 3apsiioB
BiaumogeiicTBre 3apspkeHHBIX Tesl. 3akoH KysoHa (3aBUCHMOCTH CHITBI

7.2 B3aMMOJICUCTBUS 3apSHKEHHBIX TEJl OT BEJIMYMHBI 3aPS0B U PACCTOSHUS
MEXTy TEJIaMH )
Onektpuueckoe moze. Hanpssk€HHOCTH  AJIEKTPUYECKOrO  MOJIS.

7.3 [IpuHuun cyneprno3uluu 3JIEKTPUUYECKUX MOJeH (Ha KaueCTBEHHOM
YpOBHE)

74 Hocurenu snexkrpuyeckux 3apsgoB. DJIEMEHTAPHBIA SJICKTPUUYECKUI
3apsia. Ctpoenue atoma. [IpOBOAHUKY U JUAIIEKTPUKHU

7.5 3aKOH COXpaHEeHHMsI AJIEKTPUUECKOTO0 3apsiia

76 DeKTpUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
WcTouHnKy MOCTOSITHHOTO TOKa

77 JeicTBUST ~ DJNEKTPUYECKOTO  TOKAa  (TEIUIOBOE,  XUMHUYECKOE,

' MarHMTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HANIPSKEHUE

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IETbHOE COMMPOTUBICHUE BEIIECTBA

7.10 3akoH OMa 11 yyacTka 1enu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUE MPOBOIHUKOB

7.12 PaboTa 1 MOILITHOCTH JIEKTpUUECKOro ToKa. 3akoH JIxoyis — Jlenma

713 DJNIeKTpUYECKHE IENMU U TOTPEOUTENH DJIEKTPUUECKOW DSHEPTUU B
obITy. KopoTkoe 3ambikaHue

7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB

715 MarnutHoe mnoje. MarHutHoe mosie 3eMIM M €ro 3HauyeHue Jis
JKU3HU Ha 3emiie

716 OneIT OpcTena. MarHuTHOE MoJIe AIEKTPUUECKOro Toka. [lpumenenue
AJIEKTPOMArHUTOB B TEXHUKE
JelicTBMe  MAarHMTHOrO  TMOJ1 HAa  NOPOBOJAHUK C  TOKOM.

7.17 DNIEKTPOABUTATEIND MTOCTOSIHHOTO TOKA. Hcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

718 OnbiTel @apajes. SIBneHue AeKTpoMarHuTHOW uHAyKuuu. [IpaBuiio
Jlenna

719 OnekrporeHepatop. CrnocoObl MOMyYEHHUS AIIEKTPUUYECKONW JHEPTHUU.
DIIEKTPOCTAHIINN HA BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHUH
[TpakTiueckue paboThI:
OneITel MO HAOMIONEHHUIO DSIEKTPHU3AIMU Tel HHIAYKIHEH HU Tpu
COTIPUKOCHOBEHUH.
WccnenoBanue AEHCTBUS 3JIEKTPUUYECKOTO MOJS HAa MPOBOJAHUKUA U
JIUDJICKTPUKH.
COopka u mpoBepKa pabOTHI NEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

7.20 W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 Pe3UCTop, OT
COTPOTHBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

OnbITE,  IEMOHCTPUPYIOIIHME  3aBHCHUMOCTH  DJEKTPUYECKOTO
COTMPOTHBIICHUSI TPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAIN MOMEPEUYHOTO
CCUCHHsI ¥ MaTepHaa.




[IpoBepka mpaBuiIa CI0KEHHS HANPSHKEHUM MPU MOCIEA0BATEIBHOM
COEIMHEHUHU JBYX pe3uctopoB. IIpoBepka mpaBuia ajis CUIIBI TOKa
IpH MapajieIbHOM COEIMHEHUHU pe3ucTopoB. OmpezneneHue padOThI
AIIEKTPUYECKOTO0 TOKa, HAYIIEro uepe3 pe3ucrop. OmnpeneneHue
MOIIIHOCTA 3JIEKTPUYECKOTO TOKA, BBIAEISAEMONM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYILErO Y€pe3 JIAMIIOUKY,
oT HanpsbkeHuss Ha Hed. Omnpenenenue KIIJ[ narpesartens.
HccnepoBanne MarHuTHOTO B3aMMOJICUCTBUS MIOCTOSTHHBIX MarHUTOB.
N3yueHue MarHUTHOrO IO IOCTOSIHHBIX MAarHUTOB IpU  HX
00BeIMHCHUH 51 pa3zeieHun. HccnenoBanue JIEUCTBUSA
ANEKTPUYECKOTO  TOKAa HAa  MAarHUTHYKO  CTpenky.  OmnbIThl,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJICHUS TOKA B KaTYILKE.
N3yuenune neMcTBUS MarHUTHOTO TIOJISI HAa TIPOBOJHUK C TOKOM.
KouctpynpoBanue u  u3yueHue pabOTBl  3JIEKTPOJBUTATEIS.
WNsmepenne KIIJ snekrpoaBuraTesibHOW yCTaHOBKU. OTMBITHI 1O
HCCIIE0BAHUIO SBJICHUS 3JI€KTPOMArHUTHOM WHJYKLIWHU:
MCCJICIOBAHNE U3MEHEHUN 3HAYCHUS M HAIIPABJICHUS MHIYKIIHOHHOTO
TOKa

@usnueckue SABICHHUSA B IPUPOJAE: DJIIEKTPUYECKUE SABIICHUS B
aTMocdepe, DIIEKTPHUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE II0JIe

[ 3emiM, Apeid MOMOCOB, POJIb MAarHUTHOTO MOJS JJIsl JKU3HU Ha
3emJie, MOJISIPHOE CUSIHUE
TexHu4eckne yCTPONCTBA: JIIEKTPOCKOI, aAMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUMK IIEKTPUYECKOW DHEPIHM, IEKTPOOCBETUTEIBHbBIE
7.22 puOopHI, HarpeBaTelbHbIE 3EKTPONPUOOpPHI (mpumepsl),
AIIEKTPUUYECKUE TPEAOXPAHUTENH, FTEKTPOMArHUT, JIEKTPOABUraTeIh
MIOCTOSIHHOT'O TOKA, T€HEPATOP MOCTOSHHOTO TOKa
9 KUIACC
Kon Kon
pasena eMEHT [IpoBepsieMbie 21€MEHTHI COAEPHKAHUS
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanunueckoe ABmxeHue. MarepuanabHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NMPSIMOIMHEHHOE IBUKEHHE
8.4 ##HPar##H#HepaBHoMepHOoe mNpsMOIMHENWHOe aBWxkeHHe. CpemHsas |
MIHOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 YckopeHnue. PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHHE
8 8.6 ##HPar###CroOoHoe nasenue. OnbIThl ["anunes
###Par##PaBHoMepHOE JBIKEHHE 10 OKpykHOcTH. llepuon w
8.7 yactota  oOpamenus.  JluHeilHas u  yrioBas  CKOpPOCTH.
[IeHTpOCTPEMUTEIILHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeloToHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH##Par###] [puHIIUATT CYTIEPITO3UITUN CHUT




8.12

Cuna ynpyroctu. 3akoH ['yka

#H##Par###Cuna TpeHMs: CWiIa TPEHUS CKOJIBKCHHS, CHJIAa TPEHUS

8.13 MIOKOS, IPYTHE BUJIbI TPCHUS

8.14 #H##Par####Cuna TsSHDKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpEHUE
CcBOOOHOrO NaICHUS

815 JBuwxenue tuianer Bokpyr Comuna. IlepBas kocMuyeckasi CKOPOCTb.
HesecomocTs u neperpysku

8.16 PaBHOBecue MarepuaibHON TOYKU. AOCOIIOTHO TBEPOE TEIIO

817 #i##Par###PaBHoBecue TBEPAOro Tella C  3aKPEIUIEHHOM  OCHIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenne umnyinsca. MIMnyinbsce cumsl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 #HiHPar#H#PeakTHBHOC NBYKCHUC

8.21 Mexanundeckas paboTa U MOITHOCTh

8.22 Pabora cun TsokecTH, ynpyrocti, TpeHusi. CBs3b SHEpruu U paboThl

8.23 [ToTenuuanpHas SHEPTUs TN, MOIHATOTO HAJl TOBEPXHOCTHIO 3eMIn

8.24 [ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25 #H##Par####Kunernueckas sHeprus. Teopema 0 KHHETHYECKON dHEPTUU

8.26 #H#Par###3akoH coxpaHeHus MEXaHUYECKOM SHepruu
[IpakTuueckue paboOTHI:
OrnpezenieHne CpeiHel CKOPOCTH CKOJIBXKEHUsI OpycKa WM JBUKCHUS
IapyKa Mo HaKJIOHHOW mockocTu. OnpeeneHne yCKOPeHHs Tena mpu
PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH TUTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIKEHUM 0€3 HavyaabHOW CKOPOCTH.
[IpoBepka THUIMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3

8.27 HAYaJIbHOW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenmoBanne 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHUIIBI
HOpMajibHOrOo fJaBineHusa. Ompenenenne KodPPUIMEHTa TPEHUS
ckoipxkeHus. OmnpeneneHue KECTKOCTH TMpYKUHBL OnpeneneHue
paboThl CHUIIBI TpPEHUS TMpPH PABHOMEPHOM IBHXKEHHH Tella IO
TOPU30HTAILHOM MOBepXHOCTH. OTpeieieHne padoThl CHITBI YIIPYTOCTH
P MOABEME TPY3a C UCIIOIH30BAHIEM HEMOJIBHYKHOTO U TIOJBUKHOTO
0JIOKOB
Ousnyeckue SBICHUS B TMPUPOJAE: MPWIUBHI U OTIHBBI, JABIKCHUE

8.28 raneT COJIHEYHOW CHCTEMBI, pPEaKTUBHOE [BUKCHHE IKHBBIX
OpPTraHHU3MOB

8.29 TexHuyeckue  yYCTpOMCTBA:  COHUIOMETP, JATUYUKH  TIOJIOKECHUS,

PaCCTOAHHUA U YCKOPCHUSA, paKEThI

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe aBmxenune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUA:

9.1 MepUOJI, YaCTOTa, aMILIUTY1a

92 MareMaTtnueckuil U NpyKUHHBIM MasTHUKU. [IpeBpamenue sHepruu
IIPU KOJIe0aTeIbHOM JIBUKEHUU

9.3 3aryxatomue Konebanus. Beinyxennsie konedanus. Pesonanc




9.4

Mexanunveckue BoJaHbI. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoaosbHbIE 1
MonepeyYHbie BOJHBL. [[I1MHAa BOJHBI U CKOPOCTh €€ pacrnpoCTpaHEHHUS.
MexaHW4YeCKHUEe BOJTHBI B TBEPIOM Telle, CEHCMUYECKIE BOJTHBI

9.5

3ByK. [ pOMKOCTb U BbICOTa 3ByKa. OTpaKeHHUE 3ByKa

9.6

NndpasByk u yapTpa3Byk

9.7

9.8

[IpakTuveckue padbOTHI:

OnpeneneHnne 4YacToThl M TepuoAa KOJIEOAHWH MaTeMaTHYeCKOTrO
MasITHHKA.

OmnpeneneHne 9acToThl U Mepro/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA
HccnenoBanue 3aBUCHMMOCTH TEPHOJIA KOJCOAHWH IOJBEIICHHOIO K
HHUTU I‘py33 OT IOJIMHBI HUTHU. I/ICCJICIIOBaHI/Ie 3aBUCUMOCTH HepI/IOI[a
KojJeOaHui MPYKUHHOTO MasATHUKA OT Macchl Tpy3a. IIpoBepka
HE3aBHCHMOCTH IepHoJia KojaeObaHnuil Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl TIpy3a M IKECTKOCTH TMPYXKHHBI. VI3MepeHue yCKOpeHHS
CBOOOHOTO MaJcHHUs

dusnueckue SBICHUSI B npupoac: BOCIIPHUATHC 3BYKOB XHWBOTHLIMU,
3CMIJICTPACCHUC, celicMHUYecKue BOJIHBI, IYHAMH, 3X0O

9.9

TexHuueckue yCcTpOHCTBA: 3XOJIOT, HCIOIB30BAHME YIBTPa3ByKa B
OBITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DIEKTPOMarHuTHOE ToJie. DJIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBa
AJEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJH

103 SHGFTPOMaFHI/ITHaSI npupona ceera. CkopocTh cBeTa. BonHOBbIE
CBOICTBa CBETa
[IpakTuueckue padbOTHI:

10.4 W3yueHne CBOWCTB EKTPOMArHUTHBIX BOJIH € MOMOIIBIO MOOMIIBHOTO
tenedoHa

105 duznyeckue SBICHUS B IpUpojie: OMOJOrnYecKoe JeHCTBUE BUAMMOTIO,
yAbTPaUOJIETOBOTO U PEHTT€HOBCKOTO M3JIyUeHHH

106 TCXHI/ILIGCKIEG YCTPOMCTBA: MCIIONB30BAaHUE DJIEKTPOMArHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBast Mmonens cBera. MIcTOuHHMKM cBeTa

11.2 [IpssMonMHENHOE pacIIpOCTPaHEHHUE CBETA

11.3 Ortpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa

114 [Ipenomiienne cBeta. 3akoH npeioMieHus cBeta. [lonHoe BHyTpeHHEe
OTpakeHHE CBETa

115 JIunza. Xop tyyen B TMH3E

11.6 OnTuueckas cucrema QoTtoarapara, MUKPOCKOTIA M TeJIECKOIa

11.7 I'ma3 kak ontuyeckas cucteMa. biIM30pyKoCTh U 1adTbHO30PKOCTh

118 Paznoxenue Oenmoro ceera B crmekTp. OnbiTel HbioToHa. CriojkeHue
CHEKTpaJIbHBIX 1[BeTOB. Jlucnepcus cBeTa
[IpakTrueckue pabOTHI:

11.9 #HH##Par###llccnenoBanue 3aBUCUMOCTH yria OTPaXEHHUS CBETOBOTO

Jy4a OT yIJia MaJeHHusl.




#H##Par###l3ydenne  XapaKTepUCTUK HW300paXeHHWsS TMpeaMeTa B
TUTIOCKOM 3€pKaie.

#H##Par###lccnenoBanrue 3aBUCUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO
Jy4a OT yrJia maJieHus Ha TPAHHILIE «BO3IYX — CTEKIION.
#H##Par###1lonydyenue n300pakeHUH C TOMOIIBI0 COOMPAOIICH JIMH3BI.
#HPar##H#Onpenenenne GoKyCHOTO pacCTOSHUS M ONTUYECKON CHIIBI
coOMparoIie JIMH3bI.

#HHPar###OnbITHI 10 pa3iI0kKEeHUIO OEJIOr0 CBETA B CIIEKTP.
H#HHHPar###0nbITBI IO  BOCHPHUATHIO IIBETA MPEAMETOB TIPH  HX
HaOJIIOCHUH Yepe3 LIBETOBBIC (PUITBTPHI

®usnyeckue sBiaeHus B npupoze: 3atmeHus Connua u JlyHsl, 1Bera

11.10 TeJ, OINTHYECKHE SBJICHHS B aTMmocdepe (uBer Heba, pedpaxius,
pazayra, MUpax)

1111 TexHuueckue ycTpoiicTBa: OUKH, NEPUCKOTI, (hoToammapar, ONTHIECKUe
CBETOBO/IbI

KBAHTOBBGIE SABJIEHUA

121 OmnbiTel Pesepdopna m mnaHerapHas mojens aroma. Mopenb aroma
bopa

122 Hcnyckanne u nornomeHue cera aromoM. KBautel. Jluneiluartbie
CIIEKTPBI

12.3 PanuoaxktuBHOCTB. Allb(a, 6eTa- U raMMa-u3IydeHHs

124 Crpoenne atoMHOro sifpa. HykioHHass Mojaenb AaTroOMHOTO sjpa.
H3otormbl

125 PagunoaktuBHble npeBpaiienus. [lepuoa nomaypacnana aTOMHBIX siJiep

126 SnepHble peakiuu. 3aKOHBl COXPAaHEHHs 3apsAOBOTO M MacCOBOTO
quce

12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl M SHEPTUU

19 128 PeflKLII/II/I cuHTe3a U neneHus snaep. Vcrounuku sHeprum ConHua u

3BE3]

129 SAnepHas sHepreTuka. /[elicTBre paguoaKkTUBHBIX U3JIy4EHUN HA )KUBBIC
OpTraHu3Mbl
[IpakTuyeckue paboTHI:
HabmroneHne CriionTHpIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyICHHUS.

12.10 HccnenoBanue TpeKoB: U3MEPEHHE SHEPIHU YACTHUIBI IO TOPMO3HOMY
nytu (o ¢potorpadusim).
W3mepeHue painoakTUBHOTO (poHa
dusnuecKue SBJICHUS B IPUPOJIE: ECTECTBEHHbIN paloaKTUBHBIN (OH,

1211 KOCMHMUYECKHE  JydH, — PaAMOAKTHBHOS  M3IydCHHE  IPUPOMHBIX
MUHEpAJIOB, JCUCTBUE pPAJUOAKTUBHBIX W3IYYEHUH Ha OpraHu3M
YeJioBeKa

1912 TexHuueckue ycTpoucTBa: CIEKTPOCKOIN, WHAMBUIYAIbHBIN TO3UMETD,

kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOr0 YPpOBHS
NPoBePSIEMOro OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
TpeOoBaHUSA oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue pos (GU3UKKM B HAYYHOM KapTHHE MHUpa; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTH SIBJICHUU
MPUPOJBI, O PO SKCHEpPHUMEHTa B (HU3MKE, O CHCTEeMOOOpAa3yIIIeH poH
(GU3HKY B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA, 00 SBOIOINH
(GU3MYECKUX 3HAHWK W UX POJIM B ILIEITOCTHOW €CTECTBEHHOHAYYHOH KapTHUHE
MHUpPa, O BKJIAQJC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-(DH3UKOB B pa3BHUTHE
HayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpA, Pa3BUTHE TEXHUKU U
TEXHOJOTHI

3HaHus O BHUJAX Marepuu (BEUIECTBO M TIOJIE), O IBMIXKEHHUU KaK CIocobe
CYILIECTBOBaHMUS Marepuu, 00 aTOMHO-MOJEKYJISPHOW TEOPUH CTPOCHUS
BEIIECTBA, O (U3UYECKON CYINIHOCTH SIBICHUH MPHPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, JEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE pa3inyaTh SIBJICHUS 11O
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
naHHoe (U3MYECKOE SBIIEHUE; YMEHUE PAacIo3HABaTh MPOSBICHUE U3YUEHHBIX
(¢u3nyeCKUX SBICHUM B OKPYXAIOLUIEM MHUpE, BBIACHAS HMX CYIIECTBEHHbIE
CBOMCTBA (ITPU3HAKK)

Brnanenue ocHoBaMM MOHATUHHOTO anmnapaTa i CUMBOJIMUYECKOTO A3bIKa (PU3UKU
Y UCIOJIb30BaHUE UX JJISl pellIeHus] yueOHBIX 3a]ad; YMEHUE XapaKTepUu30BaTh
cBOWcTBAa  Ten,  (U3UYECKUEe  SBIEHUS W NPOLECChl,  UCHONb3Ys
(dbyHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHue omnuchiBaTh HM3YyUEHHBIE CBOWCTBA Tel W (pU3MUecCKHe SBICHUS,
UCTIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHoBaMM METOAOB HAyYHOIO IO3HAHUSA C Y4ETOM COONIOIEHUS
npaBuiI 6€30MacHOro Tpya: HabmoieH!e (PU3NYECKUX SIBICHUH:
YMEHHME CaMOCTOSITEJIbHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY W3
JaHHOTO HaOopa 00OpYyIOBaHUS MO HMHCTPYKIUH, ONHCHIBATH XOJ ONbITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (GOPMYIUPOBATH BHIBOJIBI;
IPOBEICHUE NMPSMBIX U KOCBEHHBIX M3MEPEHUI (PU3MUECKUX BEIMYUH: YMEHHE
IUIAHUPOBAaTh H3MEPEHUs, CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
5 YCTaHOBKY I10 MHCTPYKLIMH, BBIYUCIIATH 3HAUYCHUE BEJIIMYUHBI U aHAJIIU3UPOBATH
MIOJIy4EHHBIE PpEe3yJbTaThl C YYETOM 3aJaHHOW IIOTPEIIHOCTH PE3YJIBTATOB
U3MEPEHHUI;
IIPOBE/ICHUE HECIOKHBIX KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUI; CAMOCTOATEIBHO
coOMpaTh JKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPOBOAMUTH HCCIEIOBaHHUE IIO
MHCTPYKIUH, IPEICTABIATH MOJyYEHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUje TabmuI] M Tpa(UKOB, YUYUTHIBATH IOTPEIIHOCTH, JI€NaTh BBIBOABI IIO
pe3yJIbTaTaM MCCIIENOBAaHUS

[TonnMaHue XxapakTEepHBIX CBOMCTB (u3Mueckux Mojaeneld (MaTepuaibHas
TOYKa, a0CONIOTHO TBEPAOE TEJIO, MOJETH CTPOCHHS Ta30B, XUAKOCTEH U
TBEPABIX Tell, JIaHeTapHasi MOJieIb aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOTO Spa)
U YMEHHE IPUMEHSTh UX Il OOBSICHEHUS] (PU3HMUECKUX IPOIIECCOB

7 YMeHune oOBACHATh (PU3NUECKUE MPOIECChl M CBOWCTBA Tell, B TOM YHUCIIE U B




KOHTEKCTE CHUTyallui MPaKTHUKO-OPHUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBJISITH IPHYNHHO-CJICICTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHUE C OMOPOH Ha
U3YYCHHbIE  CBOMCTBa  (PU3MYECKHX  SBJICHUM, (PUINYECKUE  3aKOHBI,
3aKOHOMEPHOCTH U MOJEIN

YMmenue pemath pacuérHble 3aqaud (Ha 0asze 2 — 3 ypaBHEHMIA), HCIIONB3Ys
3aKOHBI U (hOpMyIbl, CBs3BIBAIOIINE (DU3UYECKHE BEIMYMHBI, B YaCTHOCTH,
3alIMCbIBAThL KPATKOC YCJIOBUC 3aJiladd, BbIABIATH HCAOCTAOIIUC ITAaHHBIC,
BBIOMpATh 3aKOHBI U (pOPMYIIBI, HEOOXOAMMBIE IS €€ pelIeHHUs, HCIOIb30BaTh
CIIpaBOYHBIC JAaHHBIC, IIPOBOAUTH paC‘-IéTBI U OHLCHHUBATH PCAITUCTUYHOCTDH
NOJTYYCHHOTO 3HA4YCHUS (U3MYECKOM BEIMYMHBI, YMEHHE ONPEACIATh
pa3sMepHOCTh (PU3NUECKON BETMYMHBI, TOJIYYCHHOM MPH PEeIICHUH 3aaul

YMeHHe XapaKTepru30BaTh IPUHIUIIBLI IEUCTBUSA TEXHUYECKUX YCTPOMCTB, B TOM
qucie ObITOBBIX IPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX MTPOLIECCOB IO
UX OIMCaHWIO, MCHOJb3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUH U
Heo0Xo1uMble PU3NUECKUE 3aKOHOMEPHOCTH

10

11

YMeHHE HCIONb30BaTh 3HAHUS O (U3UYECKUX SBJICHUSX B IMOBCEIHEBHOMN
KHU3HU JUIs1  oOecriedeHusi Oe30MacHOCTH Tpu  OOpameHHH ¢ OBITOBBIMH
npubopaMu HM TEXHHYSCKHMMH YCTPOWCTBAMH, COXPAaHCHHS 3J0POBbS U
COONIIOJIEHHsI HOPM DKOJIOTHUECKOTO TIOBEACHUS B OKpYKAIOUIeH cpeje;
MOHUMaHHE HEOOXOJAUMOCTH TIPUMEHECHHUS AOCTIKEHUH (DU3MKH U TEXHOJIOTUH
JUTSL PAlMOHATIBHOTO MTPHPOIOTIONIE30BAHHS

OmneIT noucka, npeoOpa3oBaHus U MpeACcTaBiIeHUsT UHPoOpMaIK (HU3UUECKOTO
CONEepKaHWs C  HWCIOJb30BAaHWEM  HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU; yMEHHE OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHOM MH(pOpMalUu Ha
OCHOBE UMEIOUIMXCS 3HAaHUM M JOMOJHUTEIbHBIX HMCTOYHHMKOB, YMEHHUE
WCIIONIb30BAaTh TMPH BBIOJIHEHWW YUEOHBIX 3aJaHU HAYYHO-TIOMYISIPHYIO
JIUTEepaTypy (pU3NUECKOro Colep KaHus, CIPAaBOYHbIE MaTepUabl, PECYpChl CETH
WuTepHet; BnajeHue 0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHUsS HHGPOpPMAIUN W3
OJIHOM 3HAaKOBOM CHCTEMBl B JpYIyl; YMEHHE Cco37aBaTb COOCTBEHHbBIE
NUCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE MH(OPMALMH M3 HECKOJIbKUX
HMCTOYHHKOB




IHEPEYEHbBb 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanunueckoe aBrkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
' JIBUKCHUS
PaBHOMepHOEe u HepaBHOMepHOe aBWkeHue. CpemHss ckopocTh. Dopmyna s
1.2 BBIUUCIICHHUS CpeIHeH ckopocTh: V = S/t
PaBHOMEpHOE TIPSIMOTTMHEHHOE JBUKCHHE. 3aBUCIMOCTh KOOPIMHATHI T€a OT BPEMEHHU
B ClIy4ae paBHOMEPHOTO MPSMOJIUHEHHOTO JIBHXKEHUS:
13 xX(f)=x,+vt
I'padvku 3aBUCUMOCTH OT BPEMEHHU ISl TPOSKIIMHA CKOPOCTH, TIPOCKIIUU TICPEMEIIICHHSI,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOJIMHEWHOM JIBHKEHUU
3aBUCHUMOCTh KOOPDJMHATHI Tela OT BPEMEHH B Clydae pPaBHOYCKOPEHHOIO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sy(f)=vg, *f+ay=* =
-
DopMyIBl Ul IPOSKIIUU TIEPEMEIICHHSI, POCKIIMH CKOPOCTH U MPOCKIIMH YCKOPEHUS
IIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUYKEHUU:
2
1.4 Sx(B) =gyt ;=
U.\'(f] =Upy T4, £,
a.(f)=caonst,
U:.'r‘ - Ul.rL =2£I_T.S'_T
I'padmky 3aBUCUMOCTH OT BPEMEHH ]ISl MPOCKIIMH YCKOPEHUs, TPOSKIIUU CKOPOCTH,
MPOEKIIMM TIEpEeMEIIeHHs, KOOPAMHATHI MPH PaBHOYCKOPEHHOM MPSMOIUHEHHOM
JBUKCHHUH
CBoOoanoe manenue. Dopmysbl, OMHUCHIBAIOUIME CBOOOJHOE TaJeHUE Tejla TI0
15 BEPTUKAIH ([IBMKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIHLHO TOBEPXHOCTH 3€MIIH).
' I'padmky 3aBUCUMOCTH OT BpEMEHU ISl IPOSKIIMHA YCKOPEHUS, TPOSKIIMA CKOPOCTH H
KOOpPJUHATHI TIPU CBOOOIHOM Ta/ICHUH Tella TI0 BEPTHUKAIH
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJa 10 OKPYKHOCTH. HarmpasiieHrne CKOpOCTH.
dopmyia I BEIYUCIICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH M IIEPUO]T OOpaIIeHUS:
L= 2MR
T
[lenTpocTpeMuTenbHOe yckopeHue. HampasiieHne IeHTPOCTPEMUTENBHOTO YCKOPEHHUS.
dopmyia I BEIYUCIICHUS YCKOPEHUS:
2
1.6 v
R
dopmyia, CBI3bIBAIOIIAS IIEPUOJT U YACTOTY OOpAICHUS:
1
'\.’ _—

T




1.7

Macca. ITnotHocts BemectBa. @opmyiia Jjisl BBIYUCICHUS TIJIOTHOCTH:
_m
V

1.8

Cuma — BCKTOpHasd (bI/ISI/ILIeCKaH BennunHa. CloKeHUEe CUJT

1.9

SIBnenune unepuuu. [lepsriit 3akon HproToHa

1.10

1.11

Bropoii 3akoH HeroTona:
F=m-a

CoHaripaBieHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO0
B3aumoneiicteue ten. Tperunii 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHHe IMOKOA U TPCHUC CKOJILXKCHUA. (DOpMy.TIa JJI BBIYUCIICHUA MOAYJISL CUJIbI TPCHUA
CKOJIB)XCHHUA

Fp=u-N

Hedopmarus tena. Yopyrue u Heynpyrue aedopMmanui. 3aKoH yrpyroi nedopmanuu
(3akoH ['yka):

F=Ik-Al

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

m, -m,
F=G L1 _2

R
Cuia TspkecTu. Y CKOpeHHe CBOOOHOTO TaACHUSI.

dopmyna 7S BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXxHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Comnia. [lepas kocMuueckas ckopocts. HeBecomocTs u
neperpy3Kku

1.15

Nwmmynbe Tena — BeKTopHas pu3nyecKkasi BEIMYUHA.
p=mi

I/IMHyJ'ILC cucTteMsl Tea. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:
D=y, +in, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanunueckast pabota. @opmyiia a1 BBIYUCICHUS PaOOThI CHIIBI:

A=Fscosc

Mexannueckass MOIITHOCTD:

nN=4
r




1.18

Kunernueckas u noreHuanpHas sHeprusi. @opmyna i BHIYMCICHUS KHHETHYECKON
SHEPTUHU:

2
Teopema o kuHeTuyeckou sHeprund. opmysa AJisi BBIYUCICHUS MOTCHIIMATbHON
SHEPTUHU TeJa, MOIHATOTO
Hag 3eMIIE:

E,= mgh

1.19

MexaHnueckast OHEpPIus:
E=E;+E,
3akoH COXpaHCHUA MeEXaHUYEeCKOH OHCPIUu. d)opMyna JJIA 3aKOHA COXpPAaHCHUA

MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHne MEXaHU4ECKON PHEPIUH NTPH HATMYUH CUJIBI TPEHUS.

1.20

1.21

1.22

1.23

1.24

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwiter: M - FI.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToaBrxHBIN 1 HeOABWKHBIN O0510KkH. KITJI mpocThIX MEXaHU3MOB,
n= Aﬂme:maa

Aaarpaqe:ﬂmz

JlaBiieHune TBEPAOTO TENa.
dopmyiia 1 BBIYKACICHUS JABJICHUS TBEPIOIO Tela:

_E
p==-

Hasnenue raza. ATMocepHOe JaBieHHUE.
I'unpocraTudeckoe AaBleHUEe BHYTPH KUIKOCTH.
@opMyia 11 BBIYMCICHUS 1aBJICHUS] BHYTPHU KUAKOCTH:

p=pgh+p_,

3akoH [lackans. ['mppaBnnuecknii npece

3akoH Apxumena. @opmyiia 1 ONPENETICHHUS BHITAIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH
Ha TeJOo, NOTPYKEHHOE B KUJKOCTb WM T'a3:

Fam =pEV

Vcaosue nnaBanus tena. [lnaBanue CYZI0B M BO3QYXOILLIaBaAHUEC

Mexannueckue KonebaHus. AMIUIMTYA, HEpUOJ M 4YacToTa kojebanuil. dopmyina,
CBSI3BIBAIOIIAS YACTOTY M MEPUOJT KOIeOaHuil:

1.25

MareMarnueckuii W NpYKUHHBIA ~ MasTHUKU. [IpeBpameHue oSHepruum  Ipu
K0JIe0aTeNbHOM JIBUKEHUU

1.26

3aryxatomue kojebanus. Bernyknennbie konebanus. Pezonanc




1.27

1.28

1.29

Mexannueckue BosHbL. [IpogonbHble 1 onepedHble BOIHbI. J[JIMHA BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUs BOJIHBL:

L=v-T

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpak€HUE 3BYKOBOU BOJIHBI HA TPAHUIIE JBYX CPEI.
WNudpasByk u yabTpa3Byk

Ilpakmuueckue pabomol

N3Mepenne cpeHel IOTHOCTH BEIIECTBA; ApXHUMEI0BOM CUJIbI; )KECTKOCTU MPY>KUHBI,
KO3 pHUIHMEHTa TPEHHSI CKOJIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEN
CKOPOCTH JBWIKEHHS OpyCKa IO HAKJIOHHOW IUIOCKOCTH;, YCKOpEHHsS Opycka mpH
JIBUKCHHHM 10 HAKJIOHHOW IIJIOCKOCTH; 4YacTOThl M Tepuoaa  KoJeOaHui
MaTeMaTHUYeCKOro MasTHUKA; YaCTOTHI M MEpHUOJa KOJIeOaHU MPYyKMHHOTO MasTHUKA,;
MOMEHTA CHWJIBI, JICHCTBYIOIIETO HAa pbIYar; padOThl CHIBI YIIPYTOCTH IMPH MOAbEME
rpy3a ¢ MOMOIIbIO HEMOIBUKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH IIPU MOAbEME Ipy3a
C ITIOMOIIIBIO TTOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH Tena
U OT IJIOTHOCTH KUAKOCTH, HE3aBHCHMOCTH BBITAIKMBAIOIICH CHJILI OT MAacCHI Teja;
CHJIbI TPEHUS CKOJIbKEHHUSI OT CHJIbl HOPMAJIBHOTO JIABJICHUS U OT POJia TOBEPXHOCTH;
CWJIBl YIIPYTrOCTH, BO3HHMKAIOIIEH B MPYXHHE, OT CTENEHU JePOopMalMHd TPYKUHBI;
yCKOpeHHUsl OpycKa OT YIJila HaKJIOHA HampaBIIAOIIEH; mepuojaa (4acToThl) KoJleOaHui
HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEPHOJA KOIeOaHUH MPYKUHHOTO MAasSTHHUKA OT
Macchbl TIpy3a M KECTKOCTU IMPYKUHBI; HCCIECJOBAHUE HE3aBUCHMOCTU Iepuoja
KOJIeOaHUN HUTSHOTO MasTHUKA OT Macchl rpys3a. lIpoBepka ycioBHs paBHOBECHS
pblyara

1.30

1.31

2.1

Dusuueckue A6leHUs 8 Npupode: TPUMEPbI IBIXKEHUS C PA3JIMYHBIMH CKOPOCTSMHU B
JKUBOW U HE)KUBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKeHUE IUTaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBM)KEHUE JKUBBIX
OpPraHM3MOB, pblYaru B TEJ€ YEJIOBEKAa, BIMSHHE aTMOC(EpHOro NaBi€HMsI Ha >KUBOMN
OpraHu3M, IUIaBaHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSACEHHE,
CEHMCMUYECKHE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoucmea: CHUAOMETp, JaTYUKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUS, JUHAMOMETP, MOAIIUITHUKH, PAKEThI, pblYar, NOJBUKHBIM U HENOIBUKHBIN
0JIOKH, HAKJIOHHAs TJIOCKOCTh, IIPOCTBIE MEXAHU3MBI B OBITY, COOOIIAIONUECS COCY b,
YCTPONCTBO BOJOIPOBO/IA, THAPABINYECKUNA IIPecc, MaHOMETP, 0apOMeTp, BHICOTOMED,
MOPUIHEBOM HACOC, apEOMETP, IXO0JIOT, UCIIOJIb30BAHKE YIbTPAa3BYKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOEHMS BEIIECTBA.

Mopenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BerecTBa. Kpucrammueckue
1 amopdHBIe Tena

2.2

2.3
2.4
2.5

2.6
2.7

JIBm>keHne 4vactul BemiecTBa. CBsA3b CKOPOCTH JIBUJKEHUS YacTHI] C TEMIIEPATypOM.
BpoyHnoBckoe nBuxkenue, muddysus

CMmaunBaHue U KallWJIAPHBIC SABJICHUA
TemnmoBoe pacIMpeHne U CKATHE
TennoBoe paBHOBECHE

Buytpennss sneprus. Pabora u Tensonepenaya Kak crocoObl M3MEHEHUS! BHYTpEHHEH
SHEPrUHU

BI/II[BI TCILIONEpCaAAYN: TCIJIOMPOBOJHOCTE, KOHBCKI WA, U3JIYYCHHUC

2.8

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

O=cm(t,—1,)




3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX IpoIleccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9 O +0, +..=0
Hcnapenue n konaeHcanus. VsMeHeHne BHYTPEHHEN SHEPTUHU B IIPOLIECCE UCIIAPEHUS U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenpHas TermioTa napooopasosanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[InaBnenue u kpuctawmzanus. M3mMeHeHue BHYTpPEHHEH SHEPruM NpH IUIABICHUU U
KPUCTAJUIM3aLUUU. Y eIbHAs TEIUIOTa IIaBICHUS:
2.12 1—Q
m
BuyTpennsis sHeprus cropaHusi TOIUIMBA. Y IeJbHAsl TEIJIOTA CrOpaHUs TOIUIUBA: ( =
2.13 Q/m
2.14 [Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns
IIpaxmuueckue pabomul
N3mepenne ynenpHOM TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJUYECTBa
TEIUIOThI, MOJYYEHHOIO0 BOJOM KOMHATHOM TemmepaTypbl (UKCUPOBAHHOW Macchl, B
215 KOTOPYIO ONYIIEH HArpeThld LUIUHAP; KOJIWYECTBA TEIUIOTbI, OTAAHHOrO HAarpeThIM
HUAJTUHIPOM, TOCJIE OIYCKAHHS €ro B BOAY KOMHATHOW TemIlepaTyphbl; OTHOCUTEIbHON
BJIQKHOCTH BO3/1yXa; yAEJIbHON TEIUIOTHI IUIABJICHUS JbAa. VccnenoBanue nM3MeHEHUs
TEMIIEpaTypbl BOABI TPU pPa3IMYHBIX VYCIOBUSX;, SBJICHHUS TeEIJIOOOMEHa TMpH
CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOABL; IpoLecca NCIapEHUS
Quzuueckue s61eHuUss 8 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KANWJUISIPHBIE SIBJICHUS
2.16 B MpHUpOJE, KpUCTAIBl B mpupoae, uziaydeHue CoiHua, 3aMep3aHHe BOJOEMOB,
MOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea. KalmWUIAPbl, TPUMEPHl HCIOIL30BAHKUS KPUCTAJIJIOB,
217 XKUJKOCTHBIM TEPMOMETP, NaTYUK TEMIEPAaTyphl, TEPMOC, CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETPHI, ICUXPOMETP, NMapoBasi TypOMHA, ABUTATENIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusaiys Ten. [[Ba Buia d31eKTpUIECKUX 3apsioB
3.2 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
34 Onekrtpuueckoe  mosie.  Hanpspk€HHOCTh — anekTpuueckoro  mnofist.  [Ipunimn
CYTIEPIIO3HITNH JIEKTPUUECKHUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snekrprueckux 3apaaoB. JeicTBUE JIEKTPUYECKOTO MO HA AJIEKTPUYECKUE
3apsnbl. [[pOBOAHUKY U JUAIEKTPUKU
[TocTostHHBIN anekTpuueckuil TOK. JledcTBust anekTpuueckoro Toka. Cuna ToKa.
Hanpsoxenue.
3.6 I =qg/t,U=A/q
DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s ygactka snekrpuueckoit menu: | = U/R
3.9 [TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:




I, =1, U=U,+U,. R=R, +R,
HapanneHLHoe COCAMHCHUC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:

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

-

CmMeniaHHbIE COCIUHCHUA ITPOBOAHHUKOB

Pabota u momHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenua:

3.11 O=I"-R-t

312 OmneiT Dpcrena. MarHuTHoe 1moJie MPSMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
WHIYKIHH

3.13 MarauTtHoe 1oJe MOCTOSHHOTO MarHuTa. BzaumoieiicTBie MOCTOSIHHBIX MAarHUTOB

3.14 JleficTBE MarHUTHOTO TIOJISI HA MMPOBOJIHUK C TOKOM

3.15 Omnbrtel @apanes. SABnenue snexkTrpoMaruuTHoN uHAYKIUU. [IpaBumo Jlenna
IIpaxmuueckue pabomul
N3mepenue 31MeKTPUYECKOr0 CONMPOTUBICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUUYECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,

316 JIAMITOYKa), OT HANPSHKEHHsI HAa KOHIAX MPOBOJHHKA; 3aBHCUMOCTH CONPOTHUBIICHHS OT
JUIMHBl ~ TIPOBOJAHMKA, IUIOMIAJM €ro  IONEpPEeYyHOro CEYeHUs U YAEIbHOIo
COTIPOTHBIICHHUS.
[IpoBepka mpaBuiaa AN DSIEKTPUUYECKOTO HANPSHKEHMS NpPU  MOCIEA0BAaTEbHOM
COCIMHEHUHM TPOBOJHUKOB; TMpaBWJa JUISI CHJIBI DJIEKTPUYECKOTO TOKa IpH
napajyieIbHOM COEJMHEHUH NMPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qu3zuueckue s61eHUs 8 npupoode: YIEKTPUIECKHE SIBICHUS B aTMoc]epe, SMEKTPHUIECTBO

3.17 KHUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIU, Apei( MOIIOCOB, POJIb MArHUTHOTO MOJIS
JUIs )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texuuueckue ycmpoiicmea: IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PeocTar, CUETUYUK

318 QIIEKTPUYECKOW  DHEPTHH,  AJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HarpeBaTelIbHBIC
JIEKTPONPUOOPH!  (IPUMEPHI), AIIEKTPUUYECKHE TMPEAOXPAHUTENH, 3JIEKTPOMAarHuT,
AJIEKTPOBUTATEIh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa

3.19 DnexTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlydyeBas mojnens cBeta. [IpsMonuHeiiHOe pacipocTpaHeHHE CBETA

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino

3.22 [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Jucnepcus cBera

324 Jlunza. Xon nyueit B muH3e. PokycHoOe paccTosiHUe TUH3bL. OnTudeckas cuiia JUH3bL: D
=1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
#H##Par###113mMepenne oNTUYECKON CHUITBI coOMparomeil JIMH3bI; (POKYCHOTO PACCTOSTHUS
cobuparomield JTUH3BI (IO CBOMCTBY PaBEHCTBA Pa3MEpOB INpeaMeTa M U300paKeHHs,

3.26 KOTJIa PeIMET PaCTONIOKEH B IBOMHOM (DOKyce), ToKazaTess MPeToMIICHHUs CTEKJIa.

##HPar###lccnenoBanne  CBOWCTBA M300pa)KEHHUs, IOJIYYEHHOTO C  IOMOIIBIO
coOuparomieil JIMH3bl; W3MEHEHHsI (POKYCHOIO PACCTOSHUS JBYX CIOXEHHBIX JIMH3;
3aBUCHMOCTH yIJIa TNPEJIOMJICHHS CBETOBOIO Jiydya OT yIVla MaJ€HUs Ha TpaHMIE




«BO3AYX — CTCKIIO»

Dusuueckue A61eHUS 8 npupode.‘ 3atmeHus CoJHIIa B .Hy'HBI, OBE€Ta TEJI, ONITHYCCKHUEC

3.27
ABIICHUS B aTMOcdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 09KY, IEPUCKOII, oToarmapar, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBBLIE ABJIEHUA
4.1 PamnoaktuBHOCT. Anb(a-, 6eTa-, ramma-u3nydeHus. Peaknun anbda-u O6eta-pacnana
4.2 OmnbiThl Pesepdopaa mo paccesnuto anbga-uactuil. [lnanerapaas Moaens atoma
4.3 CocraB aromMHOTO sifpa. M30TOMBI
4.4 [Tepuon monypacnaaa aTOMHBIX SAEp
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJIOBOTO U MAaCCOBOTO YHCEI
Dusuueckue s61eHUss 8 npupode: SCTECTBCHHBIH pPaJMOAKTHBHBIA (OH, KOCMHUYECKUE
4.6 Jy4YH, PaIMOAKTUBHOE W3ITyUYeHUE MPUPOIAHBIX MUHEPAJIOB, ACHCTBHE PaTUOAKTHUBHBIX
U3IYYCHUN HAa OPTaHU3M 4YeJI0BeKa
4.7 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHUIYAIBHBIH JIO3UMETP, Kamepa

Bunbcona, simepHas sHepreTuka
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