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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takke ¢ yu€ToM deaepanbHOI
paboueil nporpammsl BocriuTanus u Konuenmuu npenogaBanus yueObHoro npeamera «Pusnkay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYMUTBHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM U METAIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKK€ MEXKIPEIMETHbIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeiesieHHe ydyeOHOro MaTepuasia 1o rojaam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U y4ETE BO3PACTHBIX OCOOCHHOCTEN
o0yJaroumxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LIE€IbI0 OKa3aHUs METOJUYECKON MOMOILN YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
dusmka gBISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel u (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosee SICHble 00pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
Opna U3 TMaBHBIX 337ad (PU3NYECKOro 0Opa3oBaHUsl B CTPYKType oOuiero odpazoBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIINMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIIEHUWBaTh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPIPETHPOBATH JaHHBIE W HCIIOJNB30BaTh HAYYHBIC JIOKA3aTENbCTBA IS
MIOJTyYEHUS BBIBOJIOB.
[lenu wm3yuyeHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnernmun npenogaBanus yaeOHOTO npeamera «DPu3nka» B 00pa3oBaTEIbHBIX OpPTaHU3AIHIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHON pemeHneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yvyenus Gpu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHHWA O HAyYHOM METOAE TO3HaHUS ¥ (OPMHpPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O poJU (GU3UKU AJS PA3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbLHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY 00yYEHHUIO B 3TOM
HaIlpaBJICHUH.



JlocTrxkeHne STUX TIieNeld mporpaMMbl 1o (HU3MKe HAa YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHHI O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHHUECKUX, TETUIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHHEe YMEHUH ONUCBIBATH UM  OOBSACHATH (U3HUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAILHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCHOHATBLHON ACSITeIFHOCTH, CBSI3aHHBIMU C (DH3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapakTep, YYUTENb JeNaeT BbIOOp IMpoBeleHUs J1adOopaTOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.

PEAJIMBAIIASA MOJYJIA «IIIKOJBHBINA YPOK» PABOYEN ITPOTI'PAMMBI
BOCIIMTAHUA

B npouecce peanuzanuu padodeil mporpaMMsl yueOHoro npeamera «dusnka» npoucxoanuT
JOCTHKEHUE JIMYHOCTHBIX PE3yJbTaTOB B paMKax peanusanuu Monayis «llIKoabHBIA Yypok»
paboyeii mporpaMMbl BOCIIUTAHUS, @ UMEHHO:

- aKTUBU3aIUs] MOTHBALIMYU K TIO3HAHUIO U 00YUYEHHMIO;

- (hpopmHpoBaHNEe TOTOBHOCTH OOYYaIOIIUXCS K CAMOPA3BUTHIO;
- (hopMUpOBaHHE IEHHOCTHBIX YCTAHOBOK U COLIMAIBHO 3HAYMMBIX Ka4eCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH H3Yy4aloT MpHUpony. EcTecTBeHHOHAay4 HBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spieHus. OmnucaHue
(bU3nUecKUX SBJICHUN C TOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

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

2. ®uszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenune TemmepaTypbl MpH IMOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTydKa
TEMIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONBITH, J0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue yacTul] BemiectBa. CBSI3b CKOPOCTHU JBHMIKEHHUS YacTHIl C TEMIEpaTypoil.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3auMocBs3b MEXIy CBONCTBaAaMH BELIECTB B Pa3HbIX arperatHbIxX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHHneM. OcOoOE€HHOCTH arperaTHbIX COCTOSIHMNA
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HalGmionenue siBieHU, OOBSICHSIOMMXCS MPUTSHKEHUEM WM OTTAJKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopnuvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEeHHE. CKOPOCTH.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacd€T MyTH U BpEMEHU IBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH HHepUUU. BzaumonelcTBue Tel Kak MpPUYMHA U3MEHEHUS
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHUE TArOTEeHUs U criia TsbkecTr. Cuiia TshKecTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBunoaeiictByromas cuin. Cua Tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
HabGmonenre nsmeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jayee).
2. OmpexneneHue cpeaHell CKOPOCTH CKOJBbXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTsDKeHUs (Iedopmaiiuu) npyXKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYEHUA aBieHus. [{aBienue rasza. 3aBUCUMOCTD
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPABIMH TEJIaMU, )KUIKOCTAMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs  cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6omnouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMochepHOr0 JaBlieHWs] OT BBICOTHI HaJa YypoBHEM wMops. I[Ipuboper misi u3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mIarnmecs: COCyIbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela Hu

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBue MIaBaHMs TeN: IUIABAHME WM TMOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBaHre 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPY:KEHHOW B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOUIEH CHJIbI, JIEUCTBYIOIIEH Ha TeJlo, MOTPY>KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, TEHCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHON B KUIKOCTh YACTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesieHHe €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MII0CKOCTh. [IpaBuio paBHOBECHS phluara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pbluyara K Ooky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckast 1 noreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM JIBHKEHUM Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUs BelecTBa. Macca u
pa3smepbl  aTOMOB W MoJieKyJd. OTmbBITBI, MOATBEP)KAAIOIINE OCHOBHBIE  IMOJOKECHHS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUH BemiecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KMHETUYECKOW Teopuu. (CMmadnMBaHWE W KaNWUIApHBIE sBJICHHs. TeroBoe
pacUIMpEeHHe U CKaTue.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennss sneprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TeIUIonepeaya i COBEPIICHNE
paboThl. Buas! Temmonepenayu: TEMIOMPOBOAHOCTb, KOHBEKIIHSI, U3TYICHUE.

KonuuecTBOo TEroThl. YenbHas TEIUIOEMKOCTh BelecTBa. TermmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro Oamanca. [lnaBineHue W oTBepeBaHHE KPUCTATUIMUECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro TaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKPYKaIolEel Cpe/ibl.

3aK0H COXpaHEHUs U MPEBPAILICHUSI SHEPTHUH B TEIUIOBBIX MPOIeccax.

Hemoncmpavyuu.



Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre naBlieHUs Ta3a Mpu N3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxaxkJIeHue MpU COBEPILICHUU PabOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEILIECTB.
. Habmoienue xunenus.
. Habnronenue noctossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mojenu TeIIOBLIX ABUTaTEEH.
Jlabopamopnwsie pabomot u onvimel.
OnbIThI 110 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUsSI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHne n3MeHEHUs] BHyTPEHHEH SHEPTUU Tejla B pe3yjbTaTe TEIUIoNepenadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOJHON U TOpsYei BOJIBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW MNpU TEIJIOOOMEHE C

HarpeThIM METAIIMYECKUM LIJIMHAPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poja 3neKTpUYecKuX 3apsaaoB. BzanmopaeiicTBue 3apsiyKeHHbBIX Tell.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIMYUHBI 3apSA0B U
PACCTOSIHUSI MEXIy TeJIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurtenu snexTtpuyeckux 3apsioB. DJIEMEHTapHbIM 3neKkTpuyeckuil 3apsa. CtpoeHue
aroMa. [I[pOBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiaa.

ONEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukmn
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUECKOTO TOKa (TEIUIOBOE, XWMHUUYECKOE, MAarHUTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenpbHOE M MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTH AMEKTPUIECKOTO TOKa. 3akoH Jlxkoyns—JleHna. DnekTpudecKkue emnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 )KUu3HU Ha 3emiie. OnbIT Dperena. MarHuTHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb IOCTOSHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia ANEeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKast UHTYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.
N cTOoYHNKY TOCTOSHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. U3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.
. Peocrar u mara3us COnpOTUBIICHUN.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOKHOCTH PA3IEIICHHS MOJOCOB MarHUTa.
. MozenvpoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 2JIEKTPOMArHUTHON WHYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI WHIYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH TN MOCTOSHHOTO TOKA.
W3mepenrie u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHDKCHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BJEKTPUUYECKOTO  COMPOTHUBIICHMS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
8. TIpoBepka mpaBuiia CI0KEHHS HAPSDKCHHH MPU MTOCIICIOBATEIFHOM COCTUHEHUH JIBYX
pPE3UCTOPOB.
9. IIpoBepka nmpaBuiia Jyisi CUIIbI TOKA P NapauIeIbHOM COETMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO YEPE3 JIAMIIOUKY, OT HAMPS>KEHUSI Ha
HEH.
13. Onpenenenue KIIJ] HarpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.
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15. MI3yyeHne MarHUTHOTO TOJsI TOCTOSHHBIX MAarHUTOB TNPU HUX OOBEIUHEHUH U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J€KTPOIBUTATEIS.

20. Usmepenune KIIJI anekTpoaBuraTebHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
VU3MECHEHUH 3HAYEHUs U HAIlIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUs.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEeHHOe ABmkenne. CBoboaHoe nagenue. OnbIThl
lanunes.

PaBHOMepHOE nBIXKEHUE MO OKpyx)HOCTU. [lepuon m yvactora oOpamenus. Jluneitnas u
yriIoBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hbptorona. Tpetuit 3akon Herorona. [Ipuniun
CYNEPNO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUS CKOJIBKEHHMsSI, CHJIa TPEHHS
MOKOSI, IPYTHE BUJbI TPCHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOTO TaJICHUS.
Jswxenue ianet Bokpyr Comnna. [lepBast kocmuueckasi CKOpocTb. HeBecoMOCTh U ieperpy3KkH.

PaBHOBecue maTepuanbHON ToukH. AOCOMOTHO TBEPOE Teno. PaBHOoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenune umnynbca. Mnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun W padotel. [loTeHIManpHas HEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON YSHEPTUH.

Hemoncmpayuu.

1. HaGmromenrne MeXaHWYECKOTO JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEII OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenue ABMXEHUS Tela o0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, MPOUCXOSIIIMX B cucTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUU OTHOCHUTEIIbHO KaOnuHeTa (GU3UKH.
3aBUCUMOCTh YCKOPEHHMSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

N3MeHeHue Beca Tenna npu yCKOPEHHOM JBHKEHUU.

10 Ilepenava nmmynbca Ipyu B3aMMOJEHCTBHAN TEI.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.
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13. CoxpaHeHue UMIyibca Ipu abCOTIOTHO YIIPYrOM B3aUMOCHCTBUU.

14. HaGmroieHue peakTUBHOTO JIBHYKCHHS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUU IPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHrE MEXaHUYECKOM YHEPTUU MIPHU JIBHKEHHUH TeJla MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoncTtpyupoBaHue TpakTa JJig pa3rOHa U JaJbHEHIIEr0 PaBHOMEPHOIO JIBUKEHUS
[IapUKa I TEJICKKHU.

2. OmpezneneHue cpeAHe CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKCHUS LIapUKa I10
HaKJIOHHOM TJIIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla NP PAaBHOYCKOPEHHOM JIBMXKEHHM 110 HAKJIOHHOM
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH NPU PaBHOYCKOPSHHOM JIBIKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TIpoBepka runoTe3bl: €Ciiv IPH PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaIbHOM CKOPOCTH
IIYTH OTHOCATCS KAaK PSAJl HEYETHBIX YMCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO
JTABJICHUSI.

7. Omnpenenenue k03pPUIHEHTA TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTU IPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHUU TeNa 10

TOPU30HTAIILHOM TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHJIBI YIPYTOCTH TMPU TMOABEME TPy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBMYKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUSA M BOJHBI.

Konebarenbnoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: TEPHUOJ, YacToTa,
amruTyna. MarematMuyecKuil W NpPYKUHHBIM MasTHUKHU. llpeBpaiieHue sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble KoneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbIe U TonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKHE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

Hab6nronenue konebanuii Ten moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacrnipocTpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmpeneneHue 4acTOTHI U MEPHOIa KOJIOaHUH MAaTEMaTHYECKOTO MAasITHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KoseOaHUIl MOJABELIEHHOTO0 K HUTH Ipy3a OT
JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPY>KUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTU TepHoOAa KoJeOaHWi Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpysa.
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6. OnbIThL, JEeMOHCTPUPYIOLINE 3aBUCUMOCTH IIEpHO/Ia KoJIeOaHU PYKMHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. Mcronb30BaHUe 3JIEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3HU.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3ydeHue CBOMCTB 3J1E€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TeneoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHUYECKUX CBETOBOAAX.
Jlunza. Xox nmydedr B nmH3ze. Omnrtuyeckas cucrema (oroammapara, MUKPOCKONA U
Teneckormna. ['a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
. [punnun neiictBus ¢otoanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10. Mopens rinasa.
11. PaznoskeHue 6€moro cBeTa B CIEKT).
12. [Tonryuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPAKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.
2. HzyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yrja NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoei JINH3HI.
OMnbITH IO PA3TI0KEHHUIO OENIOTO CBETA B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOMIOJAEHUU Yepe3 LIBETOBBIC
(GUIBTPBI.
Pa3zpnen 12. KBanTOBBIC SABJICHUS.
OmnsiThl Pesepdopaa n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

WRENOUAWNE

Nowus



PagnoaktuBHOCTh. Anb(da, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[0JIypacnaa aTOMHBIX sIEP.

SnepHble peakuuy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHCEI. DHEPIHUs CBA3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIYYCHUIN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrHeKTpbl pa3aMYHbIX I'a30B.

CrnexTp BoaoOpo/Ia.

HaGnronenue tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB HU3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPrMM YaCTHUIBl 110 TOPMO3HOMY MyTH (110

¢dororpadusm).

3. HM3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBEHO-00001IAIOLINI MOTYIIb IPEAHA3HAYEH /ISl CUCTEMAaTH3alMU 1 0000IeHUs
IIPEIMETHOTO COIEP KAHUSI U OIBITA AESITEIbHOCTH, IPUOOPETEHHOIO IPU U3YUEHUH BCETO Kypca
¢bu3uKky, a Takxke JUIs MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 10 (HU3UKe A
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4€OHBIN IPEIMET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJBI AECATEIBbHOCTH,
Ha OCHOBE KOTOpBIX OOECHeuMBaeTCs JOCTHKEHUE TNPEIMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaTOB O0y4eHHUs, (OPMHUPYETCsl €CTeCTBEHHOHAay4Has TIPAMOTHOCTH:
OCBOEHHUE HAy4YHbIX METOJIOB UCCIIEIOBAHMUS SIBIIEHUI IPUPOABI U TEXHUKHU, OBJIA/IEHNE YMEHUSIMU
OOBSCHATH (PU3MUECKHUE SIBICHUS, IPUMEHSS OJy4YEeHHbIE 3HaHUS, pellaTh 3aa4d, B TOM YUCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolMecs BBIMOIHSIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUI PAaCcMo3HABaTh U HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS
B OKpY’KaroIIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HblE OCHOBBI HambOoJiee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHMH,
HanpuMep, MPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX UICTOYHUKOB SHEPTHUH HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

DU A WS e



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE JINYHOCTHBIE PE3YIbTAaThl B YaCTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

- TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro0 BOCIIUTAHMSI:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESTENbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbs M SMOLHMOHAJIBHOI0 0J1ar0ONOTyYH:

- OCO3HaHME LIEHHOCTH 0€3011acHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaXHOCTH ITPaBUJI O€30IaCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIUIOBBIM 00OPYZAOBaHUEM B JOMAITHUX YCIOBHSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IpaBa y Apyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCTIMTAHUS

- aKTHBHOE YYacTHe B PEHICHWH NMPAKTUYECKUX 3a/1ad (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpTaHU3aIH, TOPO/Ia, Kpast) TEXHOJIOTUIECKOH 1 COIMaTbHOI HAPaBICHHOCTH, TPEOYIOMINX
B TOM 4HCIe U GU3NUECKUX 3HAHHIA,

- HHTEpeC K MPAKTHYECKOMY U3YYEHHUIO PpOodeccuii, CBSI3aHHBIX C (PH3UKOMH;

7) IKOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHEHTAalWss Ha TPUMEHEHHEe (GU3NYECKUX 3HAHWHA JUIS pEHIeHUs 3agad B OO0JIACTH
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIECTBUN IS
OKpY>Karollen Cpeibl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJOTHUYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCT;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MIOHSTHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JacTh (hU3UKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKPYXKAIOLIYIO Cpeny, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHMs NporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHble Yy4yeOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU OOBHEKTOB (SIBICHUN);

® YCTaHABIMBATH CYIIECCTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUA JJIsi 0000IICHUS
U CpaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAKTax, TAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M NpPU HM3YyYCHHH (U3UYECKUX SIBICHUM H
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIONB30BAaHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;

®  CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pemeHus yueOHoi Hu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BHIOOp HamOoJee MOIXOAAIIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

®  UCMOJb30BAThH BOIPOCH KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,

® [IPOBOJUTH [0 CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHbIN (PrU3nUecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHHE (PU3UYECKOTO SIBICHUS;

® OIICHWBATh Ha MPHUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBAaHHS WIIH YKCTICPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaM
POBEIEHHOTO HAOIIOAECHUS, OIIbITA, UCCIIEI0BAHMS;

® TIPOTHO3UPOBATh BO3MOXKHOE JTANIbHEHIIIee pa3BUTHe (HPU3NIECKHUX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® TPUMEHSTH PA3JIMYHBIE METOJBI, HHCTPYMEHTHI M 3allpOChl INIPH IOMCKE M OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndecKkoil 3a1auu;

® AHAIM3WPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIIHIO PA3TUIHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

® CaMOCTOSTENIFHO BBIOMpPATh ONTUMalbHYIO (hOpMy TMpeicTaBiIeHUs HH(OpMaruu u
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

e B X0lIe OOCYXIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMbl M BBICKa3bIBaTh HJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue OJaroenaTeIbHOCTH O0IEHMS;

® CONOCTaBISATH CBOM CYXKJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHHUKOB JHUAJOra,
oOHapyXUBaTh pa3InyKe U CXOJCTBO MO3UIHII;

® BBIPAXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOMMYHO  TPEACTABIATH  PE3yibTaThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OMbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh [T COBMECTHOM JEATENHOCTH, OpPraHW30BBIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH WICHAMU KOMaH]IBI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIUX ISl PeLICHHS
(bu3nyeCKuX 3HAHMIA;

OPUEHTUPOBATHCS B PA3IMUHBIX MOJXOAAX MPUHATHS PEIICHUN (MHIUBUAYAITbHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELICHUHN IPYIIIOii);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIIeHUs (PU3MUECKOW 3ajaud WM IUJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIUXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUM;

JenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, IMOLIUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallMH U MPEIararh IjiaH €€ U3MEHECHHUS,;

OOBSICHATH MPUUMHBI TOCTUKEHUS (HEAOCTHKEHHS) pe3yJbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00 YJAIOLIUXCS YMEHHIA:

HNUCIIOJIBb30BAaTh ITOHATHUA. q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOJ€CJIb, TUIIOTE3a, CANHUIIBI q)HBI/IquKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHSI BeliecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOe
JIBUKCHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  MNPSIMOJHUHEHHOE),  TpaeKTOpHs,
paBHOAEWCTByIOIast cuia, aedopmarus (ynpyrasi, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YacTUIl BEUIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHCpI_II/DI, B3aHMOI[€I>'ICTBI/Ie TCII, paBHOBCCI/Ie
TBEPBIX TEJN C 3aKPEIUIEHHOHN OCBIO BpaIlleHUs, Tiepeada JaBlIeHUs TBEPIBIMHA TEIIAMH,



XKHUJIKOCTSIMM M Ta3aMu, aTMochepHOe MAaBlCHHE, IUIaBaHUE TeJ, NPEBPALICHUS
MEXaHUYECKOI 3HEePTUM) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBJICHUM B OKPYKAIOLIEM MHUpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMU B JKMBOM W HEXUBOM NPHUPOAE, NEHUCTBUE CUIIbI TPEHHUS B MHPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA KMBOM OpraHU3M, ILJIaBaHHUE DHIO,
pbplyard B Teje 4esOBEKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

ONKCHIBATh U3yYCHHbIE CBOMCTBA TE U (PU3NYECKUE SIBICHUSA, UCTIONb3Ys (PU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC TEJIA, CUJIa TPEHUS, 1aBlieHue (TBEPIOTO
Tena, KUAKOCTH, Tra3a), BHITAJIKUBAIONIAS CHJIA, MEXaHHYecKas padoTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(HIMEHT TONEe3HOTO IeHCTBUS MEXaHH3MOB,
KMHETHYecKass UM TMOTEHLUalIbHasl DHEPrus), MpH OIMNUCAHUU MPAaBUIBHO TPAKTOBATh
($U3NIeCKNl CMBICI UCTIONB3YEMBIX BETHYNH, X 0003HAYCHUS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAWTHb (POPMYIbI, CBS3BIBAIOIIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
JPYTUMH BEIUYMHAMH, CTPOHUTH TIpadMKd H3YyYSHHBIX 3aBUCUMOCTEH (pHU3HUECKUX
BEJINYMH;

XapaKkTepru30BaTh CBOWCTBA Tell, (pU3HUECKUE SIBICHUS U IPOILIECCHI, UCIIOB3YS IPaBUIIa
CJIOKEHMsI CUJI (BJIOJIb OJIHOM IpsiMOit), 3aKkoH I'yka, 3akoH [lackais, 3akoH Apxumena,
paBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOW 3HEpPIruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHMUE;

O00BACHATH (PU3NUECKUE SBICHMSI, IPOLIECCH] U CBOWCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE
CUTyallul  IPAKTUKOOPHUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3ysd 3aKOHBI U (OPMYIIbI,
CBs3bIBaIOIIME (PU3NUECKHE BEINYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33a4H 3all1ChIBaTh
KpaTKoe YCJIOBUE, MOACTaBIATh (pU3MuYecKHe BETUYUHBI B (POPMYINBI U IMPOBOAUTH
pacuérbl, HaXOIUTh CIPABOYHbBIC JaHHbIE, HEOOXOJWMMBbIE [JIs pELIeHUs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHOH (pU3MUecKOi BEINUHHBI,

pacro3HaBaTh NPoOJIEMbl, KOTOPHIE MOKHO PELIUTH TPH TOMOIIH (PU3NYECKUX METOIOB,
B OIMCAaHUU HCCJIENOBAaHUS BBIJCIATH IPOBEpsieMOE MPEANOIoKeHHe (TUIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOTYyYEHHBIA Pe3ybTaT, HAXOAUTh OMMUOKU B XOE
OIIBITA, JEJIaTh BBIBOJIBI I10 €r0 PE3yJbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WIN (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEpsieMble MPEANON0XKEHUs, COOUpaTh YCTAaHOBKY U3
MPeJI0KEHHOTO0 000PYA0BaHNS, 3alIUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA;
MIPOBOJANTH WCCIIECOBAHKE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIWYHHBI OT APYroM C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€la OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tl M HE3aBUCHUMOCTH CHJIBl TPEHUS OT IUIOLIaau
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYXKHUHBI, BBITAIKUBAIOLIEH
CUiIbl OT OOBEMa TMOTrpYKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNla, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMs TeJ, YCJIOBHM paBHOBecHs pblyara U OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys IMpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pEe3yJbTAaThl MOJy4YECHHON
3aBHCUMOCTH (PM3UYECKHUX BEITMYUH B BUJE TPEAJIOKEHHBIX Ta0JIUI U TpahuKOB, A€TIaTh
BBIBO/IbI 110 Pe3yJIbTaTaM UCCIIEI0BaHUS;

® [POBOJUTH KOCBEHHBIE H3MEPEHHUA (PHU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUsI CKOJIbXKEHHUs, [aBJIEHUE BO3yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B JKUIKOCTh TEJoO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIoKEHHON
MHCTPYKILIMU: TIPU BBIOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

e coOmomaTh TpaBWIa TEXHUKH O€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e yKa3bplBaTh HNPUHLUMBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapakTepu3oBaTb MPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOHl Ha UX ONUCaHusA (B TOM YHMCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIONIEHUS] HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

® OCYILECTBJIATh OTOOP HMCTOYHHMKOB HH(OpManuu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUM U MMyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIJIEISATH WH(POPMAIIHIO, KOTOPAsl SBISIETCS TPOTHBOPEUYUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

® UCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3NYECKOro coiep KaHusl, CIIPaBOYHbIE MaTEepHUaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALMM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

e C03/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
HCTOYHUKOB MHPOpMAIMK (PU3NUIECKOTO COJIEpPKaHUs, B TOM YHCIE MyOJUYHO AeNaTh
KpaTKhe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbIH TOHATUHHBIM ammapar Kypca (U3UKH,
COIIPOBOKJATh BBICTYIIJICHHE MIPE3CHTAIUEH;

® [IpU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEJOBAHUM pacmpenensTh 00s13aHHOCTH B
rpynne B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIE€AUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeMCTBUHM, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JESITEIBHOCTH TIPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® UCMOJb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHME M aMop(dHBIE Tela,
HACBIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHsIS



DHEPIHUs, TEIJIOBOM IBUIaTEllb, JJIEMEHTAPHBIN IEKTPUUYECCKUN 3apsl, JIEKTPUIECKOE
110JI€, POBOJHUKHU U AUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IUIaBJIEHUE,  Kpucrajum3auus  (OTBEpAEBAaHME),  KHUIIEHME,  TeIulolepeaaya
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuToB, ACUCTBHE MarHUTHOIO IOJIA HA NPOBOJHHUK C TOKOM, 2JEKTPOMAarHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4unciae (U3NYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
KallWJUIIDHBIE SIBIICHUS B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUECKHUE ABJICHUS B aTMOC(]epe, HIeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nose 3emun, JIpeii¢ MoI0COB, POJIb MATHUTHOTO OIS JUIS XKU3HU Ha 3eMile, MOJIIPHOE
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJICIATh
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOIMCTBA Tel U (pU3MUYECKHE SBJICHUS, UCTIONb3Ys (pU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT MOJIE3HOrO
JENCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYXa, 3JIEKTPUUECKHM
3apsijl, CUJIa TOKA, DJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE TPOBOJHHUKA, YIEIbHOE
COIPOTHUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTbH JIEKTPUUECKOT0 TOKA), MPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HUCHOJIb3YEMBIX BEJIIMYMH, 000O3HAUEHUS U
€AMHMULIBI (U3NYECKUX BEIUYMH, HaXOAUTh (OPMysbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUECKyI0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh TpaduKH H3yueHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOEHHUS BEILECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /151 yyacTKa LienHd, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHNs YHEPTUH, ITPU
9TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIHMCHIBATh €r0 MaTEMaTHUYECKOe
BBIPAXCHHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3U, CTPOUTH O00BACHEHHE U3 1—2 JOrMYEeCKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JeHCTBHA, HWCHOIBb3Ysd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JUISl pElIeHUs 3aJadd, BHIOMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE IS €€ pellIeHUs], TPOBOAUTH PAaCU€Thl U CPAaBHUBATH
NOJy4EHHOE 3HaYeHNEe (PM3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTthb MpoOJIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINHCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BAHMs, 1€1aTh BEIBOBI;
IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (KamWwUISIpHBIC SIBICHUS, 3aBUCHUMOCTb JIABJICHUS BO3QyXa OT €ro o0Obéma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUS M HarPEBAHUS IIPU U3IIyYEHUH OT LIBETA



u3yyaronmed (MOINIoIAoel) MOBEPXHOCTH, CKOPOCTb HCHApPEHHsl BOJBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOT'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs
IOCTOSIHHOTO TOKa): (hOopMyIMpoBaTh IMpOBEpSEMbIE IPEANOTIOKEHHs, CcOOUpaTh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

BBITOJIHATH NPSMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIbHOW BIa)KHOCTH BO31yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MOMEPEYHOro CEUYEHHUs U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, cOOMPATh YCTAHOBKY M BBITIOJIHITH M3MEPEHUS, CIEIys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MIPOBOJIHUKA, pabOTa U MOIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHHs, coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEeUI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHNEM;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOHHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIEKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTABISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS JIEMEHTOB IEKTPUUYECKUX LIETICH;
IOPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISATH MOMCK HHPOpMaLUU pusnueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOIMXCSA 3HAHUM M MyTEM CpPaBHEHUS JIOTIOJHUTENBHBIX HWCTOYHHUKOB BBIACIATDH
UH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUYHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIOJHEHUN YYEOHBIX 3a/laHU HAYyYHO-TIOMYJSPHYIO JINTEPATypy
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BaaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(POpPMAIMK W3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHbIN MOHATHHHBIN anmapar
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX IPOLIECCOB
pacrpenesaTe 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CIICIUTh 32 BBINOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TIPYNIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 kjacce nmpeIMeTHbIE pe3yabTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CHEKTPhl HCITyCKaHHWs M TMOTJIOIIeHus, anbda, Oera- m Tramma-
U3ITy4eHUSs], U30TOIBL, SiACpHAs YPHEPTEeTHKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TeJl, pEAKTUBHOE JBUXXECHHE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpakeHUE U MPEJIOMIIEHHE CBETA, I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3JIY4YEHHUS ) 110
OMNMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE
(buznyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI B OKpYKaroieM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa T,
ONTUYECKHWE SBJIEHUS B  TMpHpojAe, OHOJOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢$oH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
NEeHCTBUE PaIMOaKTUBHBIX MU3TYYCHH HA OPraHU3M 4YeJIOBEeKa), IPU ATOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEITMYMHBI (CPEeIHsII M1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIDKCHHH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIHOCTb, MTOTCHIIUATbHASI SHEPTUS Tela, MOAHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBHAS SHEPTUSI CKATOW MPYKUHBI, KHHETHYECKas
SHEPrus, MOJHAS MEXaHUUYECKask YHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHUM, IITUHA BOJTHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTellb MPEIOMIICHUS CPEJlb),
[P ONMUCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT MCTOIB3YEMBbIX BEITUYHH,
0003Ha4YeHHs] U €AUHULIBI (PU3UUECKUX BEIMYUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE



JAHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BETMUUHAMH, CTPOUTH Ipa(UKH N3ydEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepru30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HMPUHLMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaXE€HMsI M IPEJIOMIIEHUS CBETa, 3aKOHbl COXPaHEHMs 3apsAAoBOro H
MacCOBOTO YUCEI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIIMChIBaTh €0 MaTeMaTUYECKOE BbIPA)KEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluld  NPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemaTh pacuéTHbIE 3a1a4M (O PAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA), HCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOJIUTh PACUYEThl M  OLICHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YEHUs
(U3UYECKON BEJIMYUHBL;

pacrio3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh IPU MTOMOIIN (PU3MUECKUX METOJIOB,
UCMONb3Yysl OINHUCAaHHWE MCCIEOBaHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA NPOBEACHUS HCCIEIOBAHUS, [IEJaTh BBIBOJIBI,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIeOaHHUH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUEeHUE CBOMCTB M300pakeHHUs B TNIOCKOM
3epKajie U CBOWCTB M300pa)k€HUs TMpeAMeTa B coOuparomied JuH3e, HaOJIoJeHue
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMHCHIBATH XOJ OMbITA WU €O
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CcpenHee
3HaYeHHe H3MepseMoll BeNMUYUHBl ((OKYCHOE pacCTOSIHHE COOUparoulel JUH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHU NP PABHOYCKOPEHHOM JIBHKCHHUN
0€e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMIICHHUsS OT
yIila MajeHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAHOBKY,
(UKCUPOBATh pPE3yNbTAThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX BEIWYHH B BHIC
TaOIUI U TpaUKOB, AeTaTh BBHIBOABI 110 pe3yJIbTaTaM HCCIeIOBAHHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u
MOIIHOCTb, YaCTOTA U IEPHOA KOJIeOaHUH MaTeMaTHYECKOT0 U IPYKUHHOT'O MasiTHUKOB,
ONTHYECKas cuja CcoOMparomel JHMH3BI, pPaJuOAaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEHUs, coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATh H3MEPEHHUS,
ClIeys MPeUI0KEHHOM HHCTPYKIIUH, BBIYUCIIATH 3HaUEHUE BETMYMHBI U aHAIM3UPOBATh
HOJIy4EeHHBIE PE3YNbTaThl C YUETOM 33JJaHHOM NMOTPEIHOCTH U3MEPEHNUH;



coOioaTh MpaBWJa TEXHUKH 0e30MacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
00opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MNPHUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUHM U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH YyuyeOHO-
NPAaKTUYECKHUX 3aJ]ay, ONTUYECKUE CXEMbI JJIS TOCTPOEHUS] M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NpU OOpalieHMH ¢ HOpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKarolleH cpese;

OCYILLIECTBIIATh MOMCK HMH(pOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUUA U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MNpeoOpa3oBaHUs HHPOPMALUU U3 OJIHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPENCTaBIATh
pe3yJbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON EATENbHOCTH, TP 3TOM IPaAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

HaunmenoBaHmue pa3aeiioB H TEM

KoanyecTBo 4acoB

Ne ni/n
NMPorpamMmbl

Bcero

DJIEeKTPOHHbBIE (uudgposbie)
o0pa3oBaTe/IbHbIE PecypChl

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

11 dwusmkKa - HayKa 0 IpUpoze 2 BH6H_HOTeKa HOK
https://m.edso0.ru/7f416194
bubanoreka OK
1.2 PUSHICCKUE BEHIMHEI 2 https://m.edso0.ru/7f416194 B
1.3 EcTecTBeHHOHAYUHBIN METO/1 TO3HAHUS 2 bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHUH BellecTBA

2.1 CrpoeHue BemiecTBa 1 bubmorexa HOK
' https://m.edsoo.ru/7f416194
29 JIBM>keHUEe ¢ B3aUMOJCHCTBHE YaCTHI] 5 bubnuoreka HOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bubnnoreka HOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/7f416194
Uroro no pazaeny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bubnuoreka HOK
3.1 Mexanuteckoe ABrokeHHe 3 https://m.edso00.ru/7f416194
bubnnoreka IIOK
3.2 Muepuus, macea, IIOTHOCTE 4 https://m.edso00.ru/7f416194
bubnuorexa 1HOK
33 Crura. Bugst cu 14 https://m.eds00.ru/7f416194
Hroro no paszneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B



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

41 Hasnenue. [lepenaya naBiaeHust TBEPABIMU 3 bubanoreka HOK
' TeJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubanoreka 1HOK
4.2 Jlapaenue xKHKoCTH > https://m.edso00.ru/7f416194
bubnuoreka LHOK
4.3 ATmocdepHOe 1aBiIeHue 6 https://m.edsoo.ru/7f416194
44 HelictBue  XKMJIKOCTM M Trasa Ha 7 bubnmoreka HOK
' HOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDH. JHEprus
bubnuoTeka HOK
51 PaboTa 1 momHOCTS 3 https://m.edso00.ru/7f416194
bubnuoreka IHOK
5.2 Hpocreie Mexanm3mb! > https://m.edso00.ru/7f416194
bubnuoreka HOK
53 Mexanueckas SHeprus 4 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

8 KJIACC

HaumeHoBaHue pa3iejioB M TeM

KoauuecTBO 4acoB

JIeKTPOHHBbIE (undposbie)

Ne n/n NMPoOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
Pasnen 1. TenoBble siBJaeHUsI
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 ﬁﬁgﬁ?/?rfee%asoo ru/7f4181ce HOK
bubnuoreka LHOK
12 Tenobsie npoueccer 21 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nea 2. DiiekTpryeckne ¥ MATHUTHBIE SIBJICHUS
21 DNEKTpUUYECKHE 3apsiibl. 3apsyKEHHBIE 7 bubnuoteka [HOK
' TeNa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 ﬁggg?lﬁeezzoo ru/7f4181ce HOK
bubnnoreka HOK
23 MarmuTibie ABICHHS 6 https://m.edsoo.ru/7f4181ce
bubnnoreka OK
24 DEKTPOMATHHTHAs HHTYKIHS 4 https://m.edsoo.ru/7f4181ce .
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

9 KJIACC

Ne n/m HaumenoBanue pasgeaoB u Tem KoamvecTBo yacos JIeKTPOHHBbIE (undposbie)
B NMPoOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHudeckoe IBM)KEHHE U CITOCOOBI €T0 10 bubnuoreka HOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoTeka LHOK
12 Bsanvopericrane Tex 20 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
13 3AKOHBI COXPAHCHH 10 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnuoreka HOK
21 Mexanuseckue Koneoasms ! https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMarHuTHOE rnojue oo bubnuoreka HOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 bubmotexa HOK
' pactipoctp https://m.edso0.ru/7f41a4a6
bubnuoreka HOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41ada6
bubnuorexa [HOK
4.3 PaznioxxeHne 6eoro cBeTa B CIEKTP 3 hitps://m.edsoo.ru/7f41ada6
Hroro no paszneny 15



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

Paznen 5. KBaHToBLI€E SIBJIEHUSA

51 HUcnyckanue W MOTJOIIEHUWE  CBETa 4 bubanoreka LHOK
aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuoreka OK
5.2 CTpoekue aTomHoro spa 6 https://m.edsoo.ru/7f41a4a6 :
bubnuoreka OK
53 Fnepubic peakiuH ! https://m.edsoo.ru/7f41a4a6 .
Hroro no pazaeny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAOIINIT MOAY/Ib
6.1 [ToBTOpenue u 0600IICHHE COMEPKAHUS 9 bubnuoreka [HOK
Kypca Ghusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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




INPOBEPAEMBIE NPEIMETHBIE PE3YJbTATBI OCBOEHHS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3yJIbTAThl 0CBOEHUA OCHOBHOH
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
11 HCMOJIb30BATh U3YYEHHBIE TOHATHUS
19 pasnuyaTh SBJIEHUS MO ONMUCAHUIO UX XapPaKTEPHBIX CBOWMCTB U Ha
' OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHE
pacrmo3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
13 OKpYKafoIlleM MHpE, B TOM YucCiie GU3HUYECKUE SIBJICHUS B IPUPOJIC,

IIPU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI

OIMCHIBATh WM3yYCHHBIC CBOMCTBA Tel W (DU3WYECKHE SIBICHUS,
UCTOJB3ysd (DU3MYECKHE BEIUYMHBI, TPU OIHMCAHUH IPABUILHO
TPAKTOBAaTh (DU3MUYSCKUH CMBICI WCIOIB3YEMbIX BEIHYHH, WX
1.4 0003HaUYCHUsI M EOUHUII (PU3WYECKUX BEIMYHMH, HAXOJUTh
(GOopMyIIbI, CBS3BIBAIOININE JAHHYIO (U3HUYECKYIO0 BEIHYHUHY C
JIPYTUMH BEJITMYUHAMHU, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITMYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/BI/ILIGCKI/IG SABJICHUS U ITPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JdaBaTb CJIOBCCHYIO

15 (GopMyIMpPOBKY 3aKOHa U 3alHChIBaTh €ro MaTreMaTH4YecKoe
BBIPA)KCHHE
OOBACHATH (PU3UYECKHUE SBJICHUS, NPOLIECCHl U CBOWCTBA TEJl, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BBIABIATH INPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTh

oObsicHeHHe M3 | — 2 JIOrM4eckux IIaroB ¢ omopoil Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA
WM 3aKOHOMEPHOCTH

pemare pacy€THbIE 3aauu B 1 — 2 EeHCTBUS, UCIIONIB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHaJi3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTKoe  YCIIOBHE,
1.7 MOJICTABIATh (U3MYECKUE BEIMYMHBI B (OPMYJbl U TNPOBOJIUTH
pacuéTbl, HAaXOIUTh CIPAaBOYHBIE JaHHbBIE, HEOOXOAWMBIEC JUIS
pelieHus  3a7ad, OLEHMBAThb PEATUCTHUYHOCTh  MOJy4YEHHOU
($u3NYeCcKOl BEeTUUHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO DPEUIUTh MPH TMOMOIIU
(bU3UYECKUX METO/JIOB, B OINHCAHUHM WCCIICIOBAHUS BBIICIATH
1.8 MpoOBEpsieMOE  TPENMNOoJIOKeHHe  (TUIMOoTe3y),  pas3auyarh U
WHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yabTaT, HAXOAUTh OIIMOKU B
X0JI€ ONBITA, JIeNaTh BBIBOJIBI IO €r0 pe3yjibTaTaM

INpOBOAWUTL OIBITHEI IO H36JIIO,Z[€HI/IIO (1)I/ISI/I‘ICCKI/IX SIBJICHUU WJIHA
(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  MPOBEPSIEMBIC
MPENANONIOKEHHS, COOUPAaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUsI, 3aIUCHIBATH XOJI OBITa U OPMYIIMPOBATH BHIBOJIBI

1.9




1.10

BBITIOJTHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAIOTOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHU MPHOOPOB C YyIETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUI

1.11

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEJIMYUHBI OT JIPYroil C WCIONb30BaHUEM NPSMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHWPOBAHWU Y4eOHOTO MCCIIEIOBAaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CIEAys NPeATIOKECHHOMY
wiaHy, (UKCUpOBaTh pE3yabTaThl MOJXYYECHHOH 3aBHCHMOCTH
(GU3NYEeCKUX BETUYMH B BHUJE MPEAJIOKCHHBIX TaOJIHIl U TpaduKoB,
JeTIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICTOBAHUS

1.12

1.13

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (HU3UYECKUX BEIUYUH, CICHYS
NPEIJIOKEHHON  HMHCTPYKUMHU: TIPU  BBINOJHEHUU  HU3MEPEHHI
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAUCHUE
MCKOMOM BEITWYHNHEI

coOyomaTh TMpaBWiia TEXHUKH O€30MacHOCTH Tmpu  pabore ¢
1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

yKa3bIBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPHUHLMIBI JEHCTBHUS HW3YYECHHBIX
prUOOPOB M TEXHUYECKUX YCTPOWMCTB C MOMOIIBIO UX OMHMCAHUS,
UCIIONB3YSl 3HAHMUS O CBOMCTBaX (PU3UYECKUX SIBICHUH U
HCO6XOILHMBIC (1)I/I3I/I'~I€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHMsS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpamieHun ¢ TpubopaMd U TEXHUYECKUMH yCTPOWCTBAMU,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM D3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpee

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHCT B
COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘IHBOﬁ NI
MOKET OBITh HeﬂOCTOBepHOﬁ

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
Hay4YHONIONYJIIPHYIO  JIUTEpaTypy  (U3MUECKOro  coaepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTd VHTepHeT, BIageTh
npuémMamu KOHCIEKTUPOBAHHUS TEKCTa, npeobpazoBaHus
uH(pOpMaIMY U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HH(OpMaNUu (GU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKHe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHWH, TPU STOM
rPaMOTHO HCIOJb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca
(bU3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTaIUeH

1.19

IpU  BBINOJHEHHMM  Y4EOHBIX TPOEKTOB M HCCIICAOBAHUMA
pacmpenenaTh O0S3aHHOCTH B TpPylIe B  COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTb 3a BBIIIOJHCHUCM IIJIaHA
IEHCTBUI, aJeKBaTHO OILIEHWBaTh COOCTBEHHBIM BKJIad B
NCATCIIBHOCTDH I‘pyr[l'[hl, BBICTpaI/IBaTI: KOMMYHI/IKaTI/IBHOe
B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIINX




8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsieMble mpeaMeTHbIEe Pe3yJbTAThl OCBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

HCIIOJIB30BaTh IMOHATHA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SABJICHUC

1.3

14

1.5

1.6

1.7

1.8

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1auy B yuyeOHYI0, BbIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

OIMHKCHIBATh M3YYCHHBIC CBOWCTBA TEI W (PU3HUCCKUC SIBJICHHS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYMHBI, IPH ONHCAHHHU MPABHILHO
TpPakTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YEMBIX  BEJIHYHH,
00O03HAYeHWsT W CAWHHIBI (PU3MYECKUX BEIMYHMH, HAXOIUTh
GbopMyIIbl, CBS3BIBAIONIME JaHHYIO (DU3UYECKYIO BEIHYHHY C
JAPYTHMH BEJTMYMHAMHE, CTPOUTH I'pa(UKu M3yUECHHBIX 3aBHCUMOCTEMN
(U3HYECKUX BEIIMUUH

XapaKkTepu30oBaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MIPOLECCHI,
HCIIONb3Yysl M3YYEHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa W 3alHChIBaThb €ro MaTreMaTH4YecKoe
BBIPA)KCHHE

OO0BACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydyeHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemars pacy€THbIE 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMysbl, CBs3bIBAaOLIME (U3UUYECKHUE BEJIWYMHBI: Ha OCHOBE
aHalM3a yCJIOBUs 3a/1a4M 3aIllUCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcU€Thl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIMYMHBI C
HU3BECTHBIMU JAHHBIMU

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3NYEeCKUX METO/OB, MHCIIONB3Ysl ONUCAHHWE HCCIEeIO0BaHMA,
BBIJIEJISITh IPOBEPSEMOE MPEAIOJIOKEHUE, OLICHUBATh ITPAaBUIILHOCTh
MIOPsIAKA ITPOBEICHMS UCCIIEJOBAHUs, JEJIATh BbIBOIbI

1.9

MPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYeCKUX  CBOMCTB  Teln:  (OpPMYyIHUpPOBATH  MPOBEPSIEMBIC
MPEANONIOKEeHHS, COOUpaTh yCTAaHOBKY W3  TMPEIOKEHHOTO
000pyI0BaHUs, OMUCKHIBATH XO/1 ONbITA U (DOPMYITHPOBATH BHIBOBI

1.10

BBIIIOJIHATL IPAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpoB M JAaTYUKOB  (PU3MUECKUX BEIUYMH, CpaBHUBATh
pe3yabTaThl  M3MEpEeHU ¢  yu€ToM 3aJaHHOM  a0CONIOTHOM
MOTPEIIHOCTH




1.11

1.12

MPOBOJIUTHh  HMCCJICIOBAHUE 3aBHCHUMOCTH OJHON  (DU3UYECKOI
BCIIMYUHBI OT l[pyI‘Oﬁ C HCIIOJIB30BAHUEM HpSIMbIX I/I3MepeHI/II\/JIZ
IJIAHUPOBATh HCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBHINOJHATH
U3MEpEeHUs, CIeaysd TPEUIOKCHHOMY IUIaHy, (PUKCHUpOBATh
pe3yIbTaThl MOJYYCHHOM 3aBUCUMOCTH B BUJIE TAOIHI] U TPAPHUKOB,
JeJiaTb BBIBOAHGI 110 pGSYJIBTaTaM HUCCJICOOBAHUS

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEeHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH
3HAYEHUE BEITMYMHBI

1.13

1.14

CoONIOJaTh MpaBWiia TEXHUKU OC30IIaCHOCTH MpU  paboTe ¢
1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HAa HX OIHCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaX (IM3MYECKHX SBICHUA W HEOOXOAMMEIE
¢du3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

pacno3HaBaTh IPOCTbIE TEXHUUECKHE YCTPOUCTBA U UBMEPUTEIIbHBIE
HpI/I60pBI 10 CX€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIAATb CXCMbI
JJEKTPUYECKUX LENeld C TMOCAENOBATEeNbHbIM M IapajuleIbHbIM
COCIMHEHUEM DJJIEMEHTOB, pa3jinuas YCJIOBHbIE O0003HAYCHUS
JJIEMEHTOB JIEKTPUYECKUX LIECTIEH

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpamieHnn ¢ mnpuOopaMM U TEXHUUYECKUMH YCTPOHCTBaMH,
COXpaHEHUs 3J0pOBbS M COOJIOJACHHS HOPM 3KOJOIMYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpee

1.17

1.18

1.19

OCYILLIECTBIATh NMOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJENATh MH(POPMALUIO, KOTOpas
SIBJIIETCS. TPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

WCIIOJIb30BaTh TIPU BBIMNOJHEHUM Y4YEOHBIX 3aJaHUA HAy4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COZAEp KaHusl, CIIPaBOYHBIC
Marepuaisl, pecypchl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OHOM
3HAKOBOM CUCTEMBI B IPYTYIO

co3laBaTh COOCTBEHHBIE IMCBMEHHBIE W KpaTKHE yCTHBIE
cooOmeHus, 0000mas WHHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/IEepKaHUs, B TOM YHCIE MyOJMYHO TIPEICTABIAThH
pe3yabTaThl HPOSKTHOMN MIIM MCCIIEI0BATENbCKOM JeITEeNbHOCTH, TIPH
9TOM TPaMOTHO MCHOJB30BaTh W3YYECHHBIM IMOHATUWHBIN amnmapar
Kypca (pU3UKHU, COPOBOXK/IATh BHICTYINICHHE MTPEe3eHTAIIeN

1.20

IIPU BBITIOJTHEHUH yYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MIPOILIECCOB pacIpeseNaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAWTHh 3a BBINOJIHCHUEM IUIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJaJ B JAEATENBHOCTh TPYMIbI, BbICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHMCTBHE, TPOSABISAS  T'OTOBHOCTH
paspeniaTh KOHM)IUKTHI




9 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsieMble mpeaMeTHbIEe Pe3yJbTAThl OCBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{eCKOG SABJICHUC

1.3

14

1.5

1.6

1.7

1.8

1.9

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1auy B yuyeOHYI0, BbIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

OIMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYCCKUC SIBJICHHS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYMHBI, IPH ONHCAHHHU MPABHILHO
TpPakTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YEMBIX  BEJIHYHH,
00O03HAYeHWsT W CAWHHIBI (PU3MYECKUX BEIMYHMH, HAXOIUTh
GbopMyIIbl, CBS3BIBAIONIME JaHHYIO (DU3UYECKYIO BEIHYHHY C
JAPYTHMH BEJTMYMHAMH, CTPOUTH TPa(UKU M3YUECHHBIX 3aBHCUMOCTEMN
(U3HYECKUX BEIIMUUH

XapaKkTepu30oBaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MIPOLECCHI,
HCIIONb3Yysl M3YYEHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa W 3alHChIBaThb €ro MaTreMaTH4YecKoe
BBIPA)KCHHE

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa
(bu3NYeCcKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacuéTHbIe 3afayd (ONMUparoIuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOUIME WIN
M30bITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pELIECHUs, IPOBOAMUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH
MOJIYY€HHOT0 3HAUeHUS (PU3MUECKON BEITMUUHBI

pacrno3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPHU TTOMOIIU
(U3NYIECKUX METO/IOB, UCTIONB3Ysl OMMCAHUE UCCIIEIOBAHUS, BBIICNIATh
MPOBEPSIEMOE TPEANOIOKEHHUE, OICHUBATh MPABUIHLHOCTH TOPSIKA
MPOBEJICHUS] MCCJEIOBaHMs, JElaTh BBIBOJbL, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIOJICHI/IIO CbI/ISI/I'-IeCKI/IX SIBJIEHUN WA
(U3NYECKUX CBOWCTB TEINl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, OMMUCHIBATH X0 OMBITA M €T0
pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

MPOBOAUTh TPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
oTpeieNiAs cpelHee 3HAueHUE H3MepseMol BeTHuuHBI ((OKYCHOE
paccTositHue coOMparome JTUH3bI), 000CHOBBIBATH BHIOOP crmocoOa
U3MepeHus (M3MEPHUTEIBHOTO MPHOopa)




1.11

MIPOBOAUTH HUCCIIEJOBAHHE 3aBHUCUMOCTEH (M3MUECKHUX BEITUUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TaOIUIN
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM MCCIIEOBAHUS

1.12

1.13

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBaTh ~ HM3MEpPEHHs,  coOuparb  SKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAysd IpeIOKEHHON
WHCTPYKLUHU, BBIYMCIATH 3HAYCHUE BEJIMYMHBI M AHAJIU3UPOBATH
IIOJIyYEHHBIE pEe3YylbTaTbl C YYETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe3o0macHOCTH Ipu pabdoTe cC
1abopaToOpHBIM 000PYI0BAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3UYECKUX MOJENeil:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJeNb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s]Ipa

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHHYECKUX YCTPOMCTB C OMOpPOH Ha WX OIMCAHUS, MCHOJIB3YS
3HAHUA O CBOMCTBaX (M3MYECKUX SBICHHH W HEOOXOIMMBbIE
¢buznvecKkre 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMBI HW CXEMATUYHLBIC PHCYHKU H3YUYCHHBIX
TEXHUYECKUX  YCTPOHCTB,  M3MEPHUTENBHBIX  TPUOOPOB U
TE€XHOJOTMYECKUX MPOIECCOB MPHU PEHICHUH Y4eOHO-ITPaKTUYECKUX
3a/1a4, ONITHYECKHE CXEMBI JJIsl IOCTPOCHHS U300paKeHUN B TNIOCKOM
3epKajie 1 coduparouieit JuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCMONb30BaHMs  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HM Il oOecrieueHuss Oe30MacHOCTH TIpH
oOpamieHuu ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN cpene

1.18

OCYIIECTBISTh MOUCK HMH(pOpManmu (PU3NYECKOTO COJEpKaHUS B
cetu MHTEpHET, CAMOCTOSTENBHO (OPMYITUPYS TTOMCKOBBIN 3aI1poc,
HAXOOUTh IYTH OIPENEICHUS JOCTOBEPHOCTH  IOJYYECHHOU
nH(pOpMalUi Ha OCHOBE MMEIONIUXCS 3HAHWU W JIOTIOTHUTEIIBHBIX
HCTOYHHUKOB

1.19

UCIOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYpy (PU3UUECKOrO COJIEep’KaHus, CIPaBOUYHbIE
Marepuaisl, pecypcbl cetd MHTepHeTr; BiageTts npUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHbIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(pOpPMAIMU M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MMyOJIMYHO MPEICTaBIATh PE3yIbTaThl IPOEKTHON HITN
HCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCMOJIb30BaTh M3YYCHHBIM TNOHATUMHBIN anmapar HM3y4aeMoro
pa3znena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE INPE3CHTALUEH C
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB




1.21

MIPY BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIIEI0BAaHUMN (PHU3HUECKUX
MIPOIIECCOB pacIpesieNiATh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
[OCTaBJICHHBIMM 33Ja4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOSABISAL  T'OTOBHOCTb
pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

1.1

1.2

1 1.3

Kon Kon
pasnena JIeMeHTa
®UBUKA U EE POJIb B IIOSHAHNI OKPYKAIOIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®uszuka — Hayka O MNpUpoAe. SIBiIeHUs NPUPOIBIL.
dusnyeckue SABICHMS: MEXAaHUYECKUE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE

®dusnueckue BenuuuHBL 3mepenue  uzmueckux
BenuunH. ®Pusnyeckue npubopsl. I[lorpemrHocTs
U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

EcrecTBeHHOHAYYHBII METOA MMO3HAHUS: HAOJIIOICHUE,
IIOCTAaHOBKA Hay4yHOI'0 BOIPOCA, BBIABM)KEHHUE TMIIOTES,
HKCIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBSICHEHUE
Ha0JII01aeMOr0 SIBJICHUS

1.4

1.5

2.1

2.2

2.3

Omnwncanue (bHSI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieei

[IpakTuyeckune paboOTHI:

H#HH##Par###l13mMepeHne pacCTOSTHUM.
#iHPar###13meperne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###0OnpeneneHue pa3sMepoB MaJlbIX Tell.
HeHPar###13Mepene  Temriepatypbl IpU  MOMOILU
JKUJKOCTHOT'O TEPMOMETpA U JTaTUUKa TEMIIepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUUN BEILIECTBA

#H##Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYIIbI,
ux pasmepbl. OMBITHI, JOKa3bIBAIOIIME JUCKPETHOE
CTPOCHHE BEIIECTBA

###Par###/[siokenne  dvactun  BemiecTBa.  CBA3b
CKOPOCTH  JIBIJKEHMsSI 4YacTUI[ C TeMIepaTypoil.
BpoyHnoBckoe nBuxenue, mubdysus

B3anMoneiicTBie 9acTHIl BemIeCTBa: NPUTSHKCHUE H
OTTaJKHUBaHUE

24

2.5

2.6

###Par### Arperataoie COCTOSIHUS BEIIECTBA:
CTpOeHuEe rasos, JKUJIKOCTEH " TBEPIBIX
(KpUCTATMYECKUX)  Tell.  B3auMOCBs3b  MEXIYy
CBOMCTBAMM  BEILIECTB B  pa3HbIX  arperaTtHbIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTiueckue paboThI:

###Par#H##0O1enka nuaMeTpa aToMa METOI0M PSIOB (C
ucronb3oBanueM Gororpadmii).

#HHHPar###OnpITl 0 HAONMIOJCHUIO  TEIJIOBOTO
pacuIMpeHust ra3os.

HHHPar###ONBITEI 0 OOHAPY)KEHHIO JCHCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS

3 JIBDKEHUE U B3AMMOJIEUCTBUE TEJI




3.1

3.2

3.3

3.4

Mexanuueckoe NBIDKEHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUIKEHHE

##H#Par###Ckopocts.  CpenHsisi  CKOpPOCTb  IpHU
HEPaBHOMEPHOM JBM)KCHUHU. Pacuér mytu u BpeMeHH
JBHKCHUSA

SBnenue nHepuuu. 3akoH MHepuuu. B3aumoneiicTeue
TeJ KaK PUYMHA U3MEHEHUsI CKOPOCTH JIBHYKEHUS TEIL.
Macca kak Mmepa HHEpTHOCTH Tea
###Par###1lnotHocTs BemecTBa. CBsA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B eluHUIIEe 00BbEMa BelllecTBa

3.5

Cuna kak XapaKTEPHUCTHUKA BSaHMOI[efICTBI/ISI TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO JUHAMOMETpA

3.7

3.8

#H#HPar### SIBnenne taroreHus u cuia Tsbkectd. Cuia
TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHue CKOJBKEHUS M TPEHUE TOKOS.
TpeHue B IpUpOJIC U TEXHUKE

3.9

3.10

3.11

#HH##Par###Cnoxenrue cuj, HaNpaBJICHHBIX IO OJHON
npsiMoi. PaBHOAEHCTBYIOIIAs CUIT

[IpakTuyeckune paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wapuka B JKMJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBToMOOWIS W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHHA Opycka WIM IIapuka Io
HAKJIOHHOM IUIOoCKOCTH. OrmpeneneHue IUIOTHOCTU
TBépHoro  Tena.  ONbITBI,  JEMOHCTPUPYIOIIHE
3aBUCUMOCTb PACTSDKEHUs (nedopMalvu) NpyKUHbI OT
NPWIOKEHHON cuiibl. ONBITB, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIB)KEHHUS OT BECA TeNa U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN
dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
pa3IMYHBIMHA CKOPOCTSIMH B )KMBOM M HEXKMBOW MPUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpOﬁCTBaZ AUHaAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TBEpaoro Ttena. CrnocoObl YMEHBIICHUS M

4.1 YBEJIMYEHUS TaBIICHUS

42 [aBinenne ra3za. 3aBUCMMOCTh JaBJEHUS Tras3a oOT
00BEMa, TeMIiepaTypbl

43 [lepenava qaBieHus TBEPIABIMU TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackamns. [lHeBMaTndecKkue MalInHbI
3aBUCHMOCTh JABJICHUS JKUAKOCTH OT TIyOWHBI.

4.4 [MuapocTraTudeckuit napaokc. CooOmaromuecs
cocyabl. ['mapaBnuveckre MeXaHU3MbI
Atmocepa 3emnum U arMocepHOe JIaBJICHHUE.

4.5 [IpuyrHBI  CymecTBOBaHHWS BO3AYIIHOW  00OJOUYKH

3emiu. OmnpIT Toppuueinnu. 3aBUCHUMOCTh




4.6

aTMoc(epHOro naBieHUS OT BBICOTHI HaJ YpPOBHEM
MODpst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s
U3MepeHust aTMOCGhEpPHOro AaBlICHUs

4.7

JeiicTBre >XKUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HHUX
Teno. BelTankuparomasi (apxumenoBa) cuiia. 3aKoH
Apxumena

4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

4.10

411

[TpakTueckue paboThI:

HccenenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
o0béMa TOrpyKEHHOH B JKUIKOCTb YacCTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeJIO0 B JXHUAKOCTH, OT Macchl Tena. ONbITHL,
JIEMOHCTPHUPYIOLME 3aBUCUMOCTb  BBITAJIKABAKOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMaA
IOTPYKEHHOU B KUJKOCTh YaCTH TeJla U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHHUE JIOJKM U  ompeneieHue  eé
TPy30IMO0IbEMHOCTH

dusznuecknue  SABJICHUS B TNPUPOJIE:  BIUSHHUE
atMoc(epHOrO JaBlIeHHUS Ha IKHUBOW OpraHU3M,
TJIaBaHUEe PhIO

TexHudeckue yCTpoWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HAcocC,
apeoMeTp

PABOTA, MOIIHOCTDB, DOHEPT A

5.1 Mexanunueckas paboTa

5.2 MexaHnn4deckass MOIITHOCTD

53 [TpocTele MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
MI0CKOCTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHue paBuia PAaBHOBECHUS pbldara K OJIOKy
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHumanpHast SJHEPTUU TeJA, MOJHATOTrO HaJl 3eMIIEN

5.7 Kunerndeckas 3Heprus

58 ITonnas mMexaHuuyeckas 3ch3er$[. 3aKOH M3MEHEHUS U
COXpaHEeHHsI MEXaHUYECKOW YHEPTHH
[TpakTuyeckue pabOTHI:
#H##Par###Onpenenearue pabOThl CHUJIBI TPEHHS TIPH

59 PaBHOMEPHOM JIBMJKEHHU Tella MO TOPH30HTAILHOU

noepxHoctu. MccienoBanue yciIOBUM paBHOBECHUS
peiuara. Msmepenune KIIJ[ HaKkIOHHONW IUIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKON YHEPTUHN




510 dusuyeckue SBIECHUS B MPHUPOAE: pblUaru B TeJe
4eJI0BeKa
TexHuueckne yCTpPOMCTBA: pblyar, IOABUKHBIA U
511 HETOABHKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, ITPOCTHIE
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COJEeP:KAHUSA
pasneiia JJIeMeHTa
TEITUIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KUHETHYECKOM
6.1 TEOpUU CTpOEHHUs BemlecTBa. Macca U  pa3Mmepbl
MoJsiekysn.  OmBITBI, MOATBEPXKIAIOIINE OCHOBHBIE
MOJIO’KEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenu TBEPAOro, SKUAKOTO M  Ta3000pa3HOTo
6.2 cocTosHU# BemecTBa. Kpucrammyeckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
6.3 HA OCHOBE TMOJOXEHUH MOJEKYIIPHOKUHETHUECKON
TEOpUHU
6.4 CmauuBaHue M KaWUISPHbIE SIBICHUS
6.5 TennoBoe paciupeHue U CxaTHe
6.6 Temmeparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO
TEIJIOBOTO JABM)KEHUS YaCTHII
BHyTpenHss ~ sHeprus. Croco0Osl  M3MEHEeHUs
6.7 BHYTPEHHEH DPHEPruu: TerJioneperada U COBEpPIICHHE
paboThI
6 6.8 Buger TEIUIOTIepEeIadH: TEIUIOTIPOBOIHOCTb,
KOHBEKIIHSI, U3ITyuYeHUE
6.9 KonnuectBo  TemnoTel. YaenbHas — TEIIOEMKOCTh
BEIIEeCTBA
6.10 TenmooOMEH ¥ TEMJIOBOE paBHOBECHE. YPaBHEHHE
TEIIOBOTO OanmaHca
6.11 [InaBneHne ©  OTBEpACBAaHHE  KPUCTAIUTHUECKUX
BEIICCTB. Y AeTbHAsI TEIUIOTA TUIABJICHUS
[TapooOpa3oBanne w©  KoHAeHcanusa. Vcmapenwue.
6.12 Kunenue. VYnenpHas temnora mapooOpa3oBaHUS.
3aBUCHMOCTh TEMITEPaTyPhl KUTIEHUS OT aTMOC(EPHOTO
JTABJICHHUSI
6.13 BraxxnocTs Bo3myXxa
6.14 DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUSI
[Ipuntuner  pabotel  TerioBbix aurareneid  KITJI
6.15 TEIUJIOBOTO JBUTATENs. TerIoBhIe JBUTATEIN U 3allUTa
OKPYXAaIOIIei Cpeabl
6.16 3aKOH COXpaHEHHS M TpEeBpallleHusT HHEPruu B
TEIUIOBBIX IMpoIieccax




6.17

6.18

6.19

[TpakTrueckue pabOTHI:

#HHHPar###OnpITel IO OOHAPY)KEHUIO JEHCTBUSA CHI
MOJICKYJISIPHOTO TMPUTSKESHHUS.

#HA#HPar#H##0nbITBL 110 BBIPAILIMBAHUIO  KPHUCTAJIOB
MOBapEHHO COM WM caxapa.

#H#HPar#H##0nbITBl 110 HAOMIOJEHUIO  TEIUIOBOTO
pacuIMpeHust ra30B, >KUJIKOCTEH U TBEPIBIX TeJl.
#HH#Par###Onpenenenue qaBneHus BO3ayXa B OaJUIOHe
HINPUIA.

HHAPar###0nbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTD
JABJICHUS BO3[yXa OT ero o0béMa U HarpeBaHus WU
OXJIAXKICHUSI.

###Par### Iposepka THUIIOTE3bI JIMHEHWHOMN
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.
#H##Par###HaOmonenue  M3MEHEHUST  BHYTPEHHEH
SHEpPruM Tella B pe3yabTaTe TeIUIonepeaadyu u padoThl
BHEIIIHUX CHJIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATTMYECKUM LUTUHAPOM.

###Par#H#O0npenenenne  yAenbHOM  TEMIOEMKOCTH
BEILECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###Onpenenenue OTHOCUTENBHON BIIAXKHOCTH
BO3/TyXa.

###HPar##OnpeneneHue YAECIbHON TENJIOTHI
TIJIaBJICHUS JIbJA.

@dusnyeckue SBIECHUS B NPUPOJIE: MOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SBICHHUS B MPUPOAE,
KpUCTAJIJIBI B IpUpo/ie, n3inydenue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

TexHudyeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
UCIIOJIB30BaHUs KPUCTAILIOB, JKUIKOCTHBIA TEPMOMET,
JATYMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpu3aius Tel. J[Ba poja dMeKTPUUEeCKHUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kymona

7.2 (3aBUCHMOCTh CHJIBI B3aMMOJCHCTBUS 3apsSKCHHBIX TEI
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TETaMH )
DneKTpuueckoe noJie. Hanpsxénnocts

7.3 NEeKTpUYecKoro mojis. [lpuHnmm  cynepro3unuu

ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE)




7.4

Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
anekTpuueckuit 3apsan. Crpoenue atoma. [IpoBogHuku
U TUDJICKTPUKHU

7.5

3aKkoH COXpPAHCHUS DJICKTPUUCCKOI'O 3apsaaa

7.6

7.7

7.8

OJIGKTPUYECKUH  TOK.  YCJIOBHSL  CYILIECTBOBAHMS
ANEKTPUUECKOT0 TOKa. ICTOUHHMKYM MOCTOSIHHOTO TOKA

[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
XMMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHH TOK B
KUIKOCTAX M ra3ax

Onektpuueckas uenb. Cuia ToOKa. DJIEKTPUUECKOE
HalnpsHKeHUe

7.9

CormnpoTuBieHNE MIPOBOJIHHUKA. VY nenbHoe
COIMPOTHBIICHUE BEIIECTBA

7.10

3akoH OMa JJ1d yyacTKa Lenu

7.11

7.12

[TocnenoBarenbHOE W TapauIeIbHOE COEIWHEHUE
MIPOBOIHUKOB

PaGota u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
Jxoyisa — Jlenna

7.13

7.14

7.15

DJeKTpUYeCKre e U MOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbIkaHne

ITocTossHHBIE MarHUTHL. B3anMoaencTBHE TOCTOSITHHBIX
MAardmToB

MaruutHoe mone. MaruutHoe mose 3eMiId U €ro
3HA4YEHHE TS )KU3HU Ha 3eMIie

7.16

7.17

OmngIT SpCTeI[a. MarautHoe II0JIe QJICKTPHUYIECKOTO
TOKa. HpI/IMeHCHI/Ie OJICKTPOMAruiuTOB B TCXHHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHK C TOKOM.
DNeKTpoABUTaTENb TIOCTOSHHOTO TOKa. Mcnonp3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe

7.18

7.19

7.20

Onbitel ®apages.  SIBieHne  3IE€KTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

DIIeKTpOTreHepaTop. Cnioco0mr MOJTyYSHUS
DIIEKTPUYECKOM  DHEPTHH.  DIEKTPOCTAHIMM  Ha
BO300HOBI/IIEMBIX UCTOYHHUKAX OHEPIUun

[TpakTudeckue paboThI:

OnbITHI O HAOJTIOICHUTO JIEKTPU3AIIAN TEJT UHTYKIIUEH
Y TIPU COTIPUKOCHOBEHUHU.

UccnenoBanue nEUCTBUS AIEKTPUYECKOTO TOJIS Ha
MIPOBOJAHHUKH U TUIIIEKTPUKHU.

COopka u mpoBepka pabOTHl JJIEKTPUYECKOW IIETH
IMOCTOSHHOTO TOKA.

W3mepenune u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryaupoBaHue HaPsKCHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT COMNPOTUBJIEHUS PE3UCTOpa H
HaIPsDKEHUS Ha PE3UCTOPE.




OmEITHI, JEMOHCTPHUPYIOIITHE 3aBUCHMOCTD
AIEKTPUUYECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTMHBI, TIIOMIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuUia CJIOXKEHUS HANPSDKEHUN TIpu
MOCJICIOBATEILHOM COSAMHEHUU JIBYX PE3HUCTOPOB.
[IpoBepka npaBuiia il CUJIbI TOKA MPU MapajiIeIbHOM
coeMHEHUU pe3ucTopoB. OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKAa, HUJYIIETO Yepe3 Pe3UcTop.
OrnpeziesieHHe  MOIIHOCTH — AJICKTPUYECKOTO  TOKa,
BBIICIISICMOM Ha pe3ucrope. HccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOUYKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarduTHOI'O B3aMMOJIEHCTBU
MMOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TOJIA
MMOCTOSIHHBIX MAarHUTOB TIIPU HUX OOBEIWHEHUU H
pazaenenuu. MccienoBanue qeHCTBUS SIEKTPUUECKOTO
TOKAa Ha MarHUuTHYIO CTpEJIKY. O1IBITHI,
JIEMOHCTPUPYIOIITUE 3aBHCHMOCTD CHUIBI
B3aMMOJICHCTBHS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJICHWs ToKa B Karymike. M3ydeHue
JIEHCTBHUSI MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM.

KoHnctpynpoBanue u U3y4yeHue paboThI
DIEKTPOJABUIATES. N3mepenune KILJ
AIIEKTPOJIBUTaTENbHON  ycTaHOBKM.  OmBITBI 1O
UCCIIE0BAHUIO ABJICHUS 3JIEKTPOMAarHUTHON

HHAYKOWH: HCCIICA0BAHUC W3MEHCHHI 3HA4YCHHS U
HaIlpaBJICHUA UHAYKIIMOHHOTO TOKa

7.21

®duznueckre SBICHUS B TNPUPOAE: IIEKTPUUYECKUE
SABICHUS B arMmocdepe, ODIEKTPUUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apei( MOI0COoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE
CUSIHHE

7.22

TexHuueckue ycTpoMCTBa: 3JEKTPOCKON, aMIEPMETP,
BOJIbTMETP, PEOCTaT, CYETUHK JIEKTPUUECKOM SHEpruH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEIOXPAHUTENH, IEKTPOMATHUT, 3JIEKTPOJBUIATEID
MOCTOSIHHOT'O TOKa, T€HEPaTOp MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasjena Kon snemenTa [IpoBepsiemble 3JIEMEHTHI COICPIKAHUS
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuueckoe JABWXKEHHE. MarepualibHas TOYKA.
8 Cucrema otcuéra
8.2 OTHOCUTEIBHOCTh MEXAaHUYECKOTO ABMKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUYKEHUE




###Par###HepaBHOMEepHOE MPSMOJTMHEHHOE

8.4 nekeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh TeJia pu
HEPABHOMEPHOM JABM)KEHUU

85 Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
JIBUKCHHE

8.6 #i#HPar###Crobonnoe nanenue. OnbiTel [Nanunes
#HH##Par###PaBHoMepHOE JTBUXKEHUE IO OKPYNKHOCTH.

8.7 ITepuon u vacrora oOpamieHus. JInHeiHas U yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHNE

8.8 [TepBbiii 3akoH HeroToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 #HiH#HPar### [pyuHIMI Cyeprno3UIIIN CUIT

8.12 Cuna ynpyrocru. 3akoH ['yka

813 ###Par#H#Cuna TpeHus: Cuila TPEHUS CKOJIbXKEHUS,
CWJIa TPCHHUSI TTOKOS, IPYTHE BUJIBI TPEHUS

814 #A##Par#H##Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
TATOTEHUs. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs

8.15 JBuxenne mimaHer Bokpyr Cosnua.  Ilepsas
KOCMHUYecKasi CKopocTb. HeBecoMoCTh 1 meperpysku

8.16 Pa?HOBeCHe MaTepuaIbHOM TOYKU. AOCOIIOTHO
TBEPIOE TEIIO

817 #H##Par###PaBHoBecue TBEPAOTO TeJa C 3aKPEIIEHHOM
ochio BpaieHusi. MomeHT cumbl. LleHTp TskecTn

8.18 Nmnynec Tena. Msmenenue ummyinsca. Mnynsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #iHPar###PeakTHBHOE IBIKCHUE

8.21 Mexanunyeckas paboTa U MOITHOCTh

8.22 PabGora cun TsaxectH, ynpyroctd, TpeHus. CBs3b
SHEPrUH U paboThI

8.3 [ToreHnuanpHas dSHEPTUs TeNa, TMOTHATOTO HaJ
MMOBEPXHOCThIO 3EMITN

8.24 [ToTeHmanpHast SHEPTUS CKATOW MPYKUHBI

8.5 ###Par###KI/IFCTI/I'—ICCKaSI sHeprus. Teopema o
KHUHETUYECKOU SHEPTUU

8.26 #HiHPar###3aKoH coxpaHeHNs] MEXaHUIECKON SHEPTHH
[TpakTiueckue paboThI:
Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBWKCHUS [IapUKa MO HAKIOHHON IUTOCKOCTH.
OnpezneneHre yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM

8.97 JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM MPH PaBHOYCKOPEHHOM
JBIDKEHUHU 0€3 HayaJIbHOW CKOPOCTH IYTH OTHOCSITCS




KaKk pA1 HEYETHBIX 4YHCEd, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUs
CKOJIb)KEHUST OT CHJIBI HOPMaJbHOIO JIaBJICHUS.
Onpenenenue kod3(p(UIMEHTa TPEHUS CKOJIbXKEHHS.
Omnpenenenue XECTKOCTH MNpyKuHbL. OrnpeneneHue
paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHMKEHHU
TeJa 0 FOPU30HTAIBHOM noBepXHOCTH. Onpesenenne
paboThl CWJIBI YHOPYTOCTH IpU MOABEME TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBMKHOIO U  IOJBHUYKHOTO
0JI0KOB

duznyeckue ABICHUS B IpUpOoAC: IIPHUIIMBLI U OTJINBEI,

8.28 JnBrkeHue miaHeT CoMHEYHON CHUCTEMBbl, pEaKTHBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
8.99 TexHuyeckne YCTPOHCTBa: CHHIOMETP, JaTYUKH

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KomnebarenpHoe JIBMOKEHUE. OcCHOBHEBIE
XapaKTEPUCTUKUA  KOJICOAHW: TIEPHOJ, YacToTa,
aMIUIUTY/1a

9.2

Matematuueckuii U MPYKUHHBIM ~ MasTHUKH.
[IpeBpamienne  sHepruv  TpU  KoJieOATEIHLHOM
JBUKEHUHT

9.3

9.4

9.5
9.6

9.7

3aryxarmue koinebanus. BeiHyXIeHHbIe KoneOaHus.
Pe3onanc

Mexannueckue BoaHBL CBoOHcTBA MeXaHUYECKUX
BoJH. [IpomonbHble M momepeuHsle BONHBL. JlnuHa
BOJIHEBI u CKOpPOCTH eé pacnpoCcTpaHCHHUS.
MexaHuueckue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHEBI

3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

Nudpa3Byk u yabpTpa3Byk

[TpakTudeckue paboThI:

Ompenenenne 4YacTOThl W TMepUoja  KoOJIeOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ompenenenne 4YacTOThl W TepuUoja  KoJIeOaHUM
MPY>KUHHOTO MAasITHUKA

UccnenoBanne 3aBUCUMOCTH TIepHOJA KOJICOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJICOAHUM
MPY>KUHHOTO MasTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoneOanuii rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl rpy3a U *KECTKOCTH
NpYKUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO
MmajgeHUus

9.8

duznueckue SABJICHUS B MIPUPOJIE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO0




10

11

9.9 TexHuueckne yCTpONCTBA: 3XO0JOT, HMCIOJIb30BaHUE
' YIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1IOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE 10Jj1€. DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 371eKTPOMarHUTHBIX BOJIH

103 DOnekTpoMarHuTHasi mpupoja cera. CKOpocTh CBETa.
BonHoBBIE CBOMCTBA CBETA
[TpakTueckue paboOThI:

10.4 N3ydyeHne CBOWCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUJIBHOTO TesedoHa
@duzuyeckue SBICHHUS B MNPHUPOJE: OUOIOTUYECKOE

10.5 JNEHCTBUE  BHJIMMOTO,  YJIBTPaQHUOJIETOBOIO U
PEHTT€HOBCKOTO H3TYYECHHI

106 TexHuueckue yCTpOICTBA: _ HCIOJIB30BaHHE
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

111 JIyueBast monens cBera. MIcTouHMKM cBETa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
OTpakKeHMsI CBETa

114 [Ipenomnenue cBeTa. 3akOH MPETOMJIEHUS CBETa.
ITostHOE BHYTpEHHEE OTpaKEHHE CBETA

115 JInnza. Xop siyuelt B IMH3E

116 OnTuueckas cucrema ¢oroamnmnapara, MUKPOCKONa U
TeJecKona

117 I'ma3 xak onrtnyeckas cucrema. bimM3opykocTe u
JAJIbHO30PKOCTh

118 Pasnosxenue Genoro ceera B ciekTp. OnbITel HhtoTOHA.
CrnoxeHue CeKTpaJbHBIX IIBETOB. Jl1cepcus cBeTa
[TpakTuyeckue paboOTHI:

###Par###lccnenoBanue 3aBUCHUMOCTH yriia
OTpa)XEHMsI CBETOBOTO JIy4ya OT yIJia MaJeHUs.
###Par#Ht#113yuenne xapakTepUCTHK H300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCHUMOCTH yriia
NpeJOMJIEHUSI CBETOBOTO Jiyya OT yrja MaJeHus Ha
TPaHHULIE «BO3/IYX — CTEKIIO.

11.9 .
#i#Par###lonyuenne M300paXKeHUH C  TMOMOIIBIO
coOMparoIel TUH3HI.

#HH#Par###Onpenenenue (OKYCHOTO pacCTOSIHUA H
OTNTHYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
HHHPar###ONBITEL IO pa3NioKEeHUIO OeJoro cBeTa B
CIEKTD.

H#AHPar####OnbITEl 10 BOCIPUSATHUIO 1[BETA MPEAMETOB
MIPU UX HAOJIIOJICHUN Yepe3 [IBETOBBIC (PHIIHTPHI
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dusnyeckue sABJICHUS B Ipupoe: 3atMenust CosHIa 1

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SIBJICHUS B arMocdepe
(uBeT HebOa, pedpakuus, paayra, MUPax)

11.11 TexHuueckue  ycTpOHCTBAa:  OYKM,  IEPUCKOI,
¢doroanmapar, ONTUYECKHE CBETOBOIBI

KBAHTOBUGIE ABJIEHUA

121 OmnbiTel Pesepdopna u mmanerapHas MoJenb aTroma.
Mogens aroma bopa

192 HcnyckaHue U MOrjolleHne cBera aroMoM. KBaHTHI.
JInHelyaTele CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs

124 Crpoenne aromHoro sapa. HyknoHHas wmognens
aTOMHOTO sapa. M30Tombl

125 PannoaktuBHble npeBpaiuenusd. [lepuoa nonypacnaga
ATOMHBIX s1JIep

126 SnepHble peakuu. 3aKOHBI COXPaHEHMS 3aps1I0BOTO U
MacCOBOI'0 YHCET

127 OHeprust cBA3M aroMHbIX sjep. CBs3p Macchl M
SHEpPIruu

128 Peakiun cuHTe3a u peneHus saep. MctouyHuku
sHepruu CosiHIA U 3BE3]

12.9 Snepnas _ OHEPreTHKa. JenictBue paaMOaKTUBHBIX
U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaOnroneHue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB

1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUU YaCTULIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
M3mepenue painoakTUBHOro hoHa
@dusuyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,

12.11 paZOaKTUBHOE W3JIyYEHUE NPHUPOJHBIX MHMHEPAJIOB,
JICUCTBUE PAJAMOAKTUBHBIX HW3JIYYEHU Ha OpraHu3M
4eJI0BEKa

12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHJVBHIyAJIbHBINA JO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA

Ooro NnO PU3BUKE TPEBOBAHUA K PE3YJIBTATAM

OCBOEHUSA OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

IIpoBepsiemble TpeO0OBaHHUSI K MpPeIMETHBIM pe3yabTaTaM
NMPOBEPAEMOro 0a30BOr0 ypPOBHSI OCBOEHHMSI OCHOBHOH o00pa3oBaTeJbHOI
TpeOoBaHuUs NPorpaMMbl OCHOBHOI0 0011ero odpaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
cOpMUPOBAHHOCTh 0a30BbIX MPEICTABICHUNH O 3aKOHOMEPHOI
CBSI3U M I03HABAEMOCTH SIBJICHUN TPUPO/BI, O PO SKCIIEPUMEHTA B
¢buzmke, 0 CHCTEMOOOpa3ymwIIeH podu (U3NKA B Pa3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIHHU
(bu3MYeCKUX 3HAHUHM U UX POJH B LIEJTOCTHOM €CTECTBEHHOHAYUYHOM
KapTHHE MHpa, O BKIAJEC POCCHUCKHX M 3apyOC)KHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpA, pPa3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHMs O BHUJAX MaTepuu (BELIECTBO M IOJIE), O JBUKEHHM Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
npupoabl  (MEXaHMYECKMX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHUS IO ONHMCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINUX
JAHHOE (PU3UYECKOE SIBIICHHE, YMEHHME pacllO3HaBaTh MPOSIBICHHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBaMM MOHATHMHOTO ammapara ¥ CHMBOJIHYECKOTO
si3pIKa (PM3UKU U UCIOJIb30BAHKUE UX NI pelIeHHs Y4eOHBIX 3a7ad;
yMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS U
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHbBIE U YMIUPUUYECKUE 3aKOHBI

YMeHue onuchiBaTh M3y4YEHHBIE CBOWCTBA Tel U (U3NYECKUE
SIBJICHMSI, UCTIONB3Ysl (PU3NUECKHE BEIMUUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MACHOTO TPYy/Ja: HaOMoAeHIE (PU3HIECKIX
SIBJICHUI:

YMEHHE CaMOCTOSITEIBHO COOMPATh IKCTIEPUMEHTAIbHYIO YCTAaHOBKY
W3 IaHHOTO Habopa 0OOpYyIOBaHMS IO MHCTPYKIIUU, OTIUCHIBATH XOJ]
OTTBITA M 3aITMCHIBAThH €T0 PE3YJIbTATHI, (DOPMYITHPOBATH BHIBOIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpEHU (HU3HUECKUX
BEeJIMYHMH: YMEHHE IUTAHHPOBATh HW3MEPEHUS, CaMOCTOSTEIIBHO
coOupaTh JKCHEPUMEHTATbHYIO YCTAHOBKY IO HWHCTPYKIIHH,
BBIYHCIISATh 3HAYCHHE BEJIMYMHBI W aHAIW3HPOBATH ITOJTYYCHHBIC
pe3ynbTaThl C Y4ETOM 3aJlaHHOW TOTPEIIHOCTH Pe3yNIbTaToOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX OKCICPUMEHTAIBHBIX HCCIICIOBAHUM;
CaMOCTOSITENIbHO COOMpaTh OSKCHEPHUMEHTANbHYI0 YCTAHOBKY H
MPOBOANTh  HCCIECNOBAHWE TIO0 HWHCTPYKIUHU, TMPEACTABIATH
MOJIy4E€HHbIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpaduKOB, YYHUTHIBATh TOTPEUTHOCTH, JENaTh BBIBOJABI IO
pe3ysibTaTaM HCClIeA0BaAHUS




[lonnManne  XapakTepHBIX CBOWCTB  (PU3MUYECKHX  MOJENCH
(MaTepuanbHas TOUKa, aOCOMOTHO TBEPIOE TEIO, MOJICNIN CTPOCHHS
ra3oB, JKUJIKOCTEH M TBEPABIX TeJ, MJIAaHETapHas MOJENIb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh UX JJIs
00BbsICHEHUS (U3HYECKUX MPOIIECCOB

YMmeHue oOBACHATh (PU3MYECKHE MTPOLECCHl U CBOMCTBA TeJl, B TOM
YUCJIE UM B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICJCTBEHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3YYCHHBIE CBOICTBA
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIHU

YMmenne pemarb pacuéTHble 3aqaun (Ha 0aze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOHbl M (opMyibl, cBs3bIBaOLIME (hU3HUECcKue
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHUC 3alda4H,
BBISIBJIATh HEJIOCTAIOIIME JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOAUMBIE JUTsI €€ PEeIIeHHs, HCIIOJB30BaTh CIIPAaBOYHbIE JJAHHEIE,
IIPOBOJIUTh PAcy€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJIYYEHHOTO
3HaueHUs (PU3UIECKON BETMIMHBI; YMEHHE ONPEICISATh Pa3MEPHOCTh
(bu3n4ecKoil BeIMUMHBI, IOJIyY€HHOHN MPU pEeLIeHUH 3a/1auu

YMeHue XapakTepu3oBaTh MPUHLMIBL JEHCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX MPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTHYECKHX MPOIIECCOB [0 UX OMUCAHUIO, UCIIOIB3YS 3HAHUS O
CBOMCTBax (DU3UYECKUX SBICHUNW U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTHU
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YMeHue wucronb3oBaTh 3HAHHA O (U3MYECKHUX SBJICHUSX B
MOBCETHEBHOM KM3HM Uil obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMM  NpuUOOpaMM U TEXHUYECKUMU
YCTPONCTBAMHU, COXpPAHEHHUs 310pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpY)KalolleH cpeje; MOHUMaHue
HEOO0XOAUMOCTH NMPUMEHEHUS JOCTH)KEHUH (PU3MKHU M TEXHOJOTHM
JUISL palliOHaJIbHOIO MIPUPOIOTIOIB30BAHUS

OneIT mowucka, MpeoOpa3oBaHUs W MPEACTABICHUS HHGOpMaLUU
(U3NYECKOTO CO/IEp)KAaHUS C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOM HWHQPOpPMAallMM HAa OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEBHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IPHU
BBITOJIHEHUH YYEOHBIX 3aJJaHUi HAYYHO-TIOMYJISPHYIO JUTEPATYpPY
(bu3MUeCcKOro coepKaHusl, CIIPaBOYHbIE MaTEepHAaIIbl, PECYPChI CETH
WntepHer; BnajgeHue 0a30BBIMH HABBIKAMHU  NPEOOpa3OBaHUS
nHpOpManuu W3 OJHOW 3HAKOBON CHCTEMBI B APYTYIO; YMEHHE
co3/laBaThb COOCTBEHHBIE NMHMCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE MH(OpPMaIIUU U3 HECKOJIbKUX UCTOYHUKOB




INIEPEYEHDb JJIEMEHTOB COIAEPXAHUMSA, INPOBEPAEMBIX HA OI'2 IIO

DOU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBmKeHue. MarepuanbHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHOMepHOE 1 HepaBHOMEpHOE BMKEHHE. CpenHsis ckopocTs. Popmyna ams
1.2 BBIYKCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tea OT
BPEMEHHU B CIy4yae paBHOMEPHOT'O PSIMOJIMHEWHOTO JIBUKEHUS:
1.3 X7 =Xp Uaf
I'padvku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
MepeMenIeHus, IMyTH, KOOPAWHATHI MPH PABHOMEPHOM MPSMOIMHEHHOM
JIBUKCHUH
3aBHCUMOCTh KOOPAMHATHI TeJa OT BPEMEHH B Clyuyae PaBHOYCKOPEHHOTO
MPSMOJIMHEIHOTO IBMYKCHHUSI:
2
Se(f)=vg *i+ay* =
Fn
@opMynbl AJiA NPOSKUUU MEPEMEIICHUS, MPOEKIMN CKOPOCTH M IMPOEKLUUU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 'Sx(r)=vﬁx'r+a1"3‘
l).\'('f):l)ﬂ.x'+£}:\' £,
a. () =canst,
UIIL - Ul.‘rL =2HISI
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIIHH
CKOPOCTH, MPOEKIMH TEepEeMEUIEHUs], KOOPJAUHATHI MpPU PAaBHOYCKOPEHHOM
MIPSIMOJTMHEITHOM JIBYDKCHHUH
CBob6oaHoe nagenne. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ta/IeHNE Teja Mo
BEPTUKAIN (JIBM)KEHHME Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHMS,
MPOEKIIMH CKOPOCTH M KOOPIAMHATHI MPU CBOOOJHOM TMAJEHUU Tela [0
BEpPTUKAIN
CKopocTh paBHOMEPHOTO JBKKEHHS Tejla MO OKpyxkHocTu. Hampasnenue
CKOpPOCTH.
®opmyna A BBIUUCIEHHUS] CKOPOCTU Yepe3 paanyc OKPYKHOCTU U MEPHOJ
oOpareHus:
1.6
o= iMR
T
IlenTpocTpeMuTenbHOe YycKkopeHue. HampaBieHue UEHTPOCTPEMUTENBHOTO
yckopenusi. Dopmyiia [uisi BBIUUCIEHUS YCKOPEHHUS:




“WSR
®opmyna, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpaLCHHUS:
v=l
T

Macca. ITnotHOCTS Bemecta. PopMyia Juist BBIYMCICHUS IIOTHOCTH:
_m

17 P=7
1.8 Cuna — BektopHas ¢usnueckas BenuunHa. CliosKkeHHe CHIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPa YCKOPEHHUs TeJla U BEKTOPA CHIIbI, AEHCTBYIOIEN
Ha TeJlo
B3anmoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p I —Fl_}z
Tpenue nokost U TpeHne ckonbxeHns. PopMyia I BBIYMCIECHUS MOLYIISL CHIIBI
TPEHUS CKOJIbKEHMUSL:
F_=n-N
1.12 - M
Hedopmarus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe TArorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
my - 1M
F=G.—1 2
R
1.14 Cuna TsxecTH. Y CKOpeHHE CBOOOHOTO MaIeHUs.
®dopmyna A BBIUUCIEHHS CUJIBI TSDKECTH BOJIM3U MoBepxHOcTH 3emnu: F =
mg.
JBmwxenne maner Bokpyr Counnma. IlepBasg kocMmudeckass CKOpPOCTD.
HesecoMocTs U nieperpysku
1.15 Hmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.




D=mi

I/IMHy.]'IBC cucteMsl Ten. I3MeHeHnne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTEMBI TCJI:
p=myly +imy U, =const

PeakxtuBHOEC JABHWXKCHHUEC

1.17

Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fsooscx

Mexannueckass MOIITHOCTD:

n=4
I

1.18

Kunernyeckas u mnoreHuuanbHass 3Heprus. PopMmyna uid  BBIYMCICHUS
KUHETUYECKON DHEPIUU:

2
Teopema o0 xuHernueckod dHeprun. Dopmyna ui  BBIYHCICHUSA
MIOTEHIMAIbHOW DHEPIUH TEJIA, TIOJAHATOrO
Haj 3eMIei:

E,=mgh

1.19

Mexanuueckas SHEPTU:
E=E;+E,
3aKoH COXPAaHCHUA MEeXaHUYeCKOMU OHCPIUU. CDopMyJIa IJId 3aKOHAa COXPpaHCHUSA

MEXaHMYECKOH 3HEpPIUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparieHne MEXaHMYECKOW YHEPIUU IIPU HAIMYUU CUJIBI TPEHHUSL.

1.20

[TpocThiec MeXxaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. MomenT cutsl: M - FI.
YciioBre paBHOBECHS phlvara:

M +M +..=0
[ToxBwxHbIN 1 HenoABWXKHBIH O1oku. KIT/] mpocThix MexaHH3MOB,
n= Aﬂmes.nu
A‘S&I‘IH‘IEEE&H

1.21

JlaBneHue TBEPAOIO TENa.
dopmyna 171 BBIYUCICHUS JaBJICHHs TBEPAOIO TEa:
_F
pP= G
Jasnenue raza. ATMocepHoe JaBlieHHE.
I'mapocraTudeckoe AaBJIeHUE BHYTPH KUIKOCTH.




1.22

1.23

1.24

®opmyrna 175 BEIYUCICHUS JaBICHUS BHYTPH KHUJIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc
3akon Apxumena. dDopmyna sl ONpEACNCHUS BbITAJIKUBAIOUIEH CHIIBI,
JCUCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KUIKOCTh WIIH Ta3:

Ycaopue miaBanus teia. IlnaBanue CYZAO0B U BO3AYXOILIaBAHUEC

Mexannueckue kojeOaHMs. AMIUIMTYAA, HEpUOJ M YacToTa KoJieOaHUH.
dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

1.25
1.26

1.27

MareMaTHueCKuii ¥ TPYKUHHBIH MasTHUKU. [IpeBpaieHue SHEpruul IMpH
KOJIe0aTeIbHOM IBIKEHUN

3aryxatomue kojnebanus. Beinyxknennsie konedanus. Pezonanc

MexaHnn4decKre BOJHBI. HpOIIOHLHLIG " IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHbI 1
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

1.28

1.29

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI HA I'PAaHULIE
IBYyX cpel. IHdpa3Byk u ynbTpa3ByK

Ipaxmuueckue pabomul

N3mepenne cpenHen MIOTHOCTU BEILIECTBA; apXUMEINOBOM CHIIBbI; JKECTKOCTH
MPYXUHBL;, KO3((PULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMXKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka MpH JIBM)KEHUH MO HAKJIOHHOM IIOCKOCTH; YacTOThl M
nepuoja KoJeOaHW MaTeMaTHMYecKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH MPH MOABEME I'py3a ¢ MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€Ja U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAOIIEH B ITPYKHUHE, OT CTEIIEHU
nedopMaluy Npy>KUHbI; YCKOPEHUs: Opycka OT yriia HakJIOHa HalpaBJIsoLIeH;
nepuoja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKA OT
Macchl rpysa. IIpoBepka ycinoBus paBHOBECHs pblyara

1.30

Qusuueckue A6leHUs 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOIE
U TCXHUKC, IPUIMBBI U OTJIUBBI, NBUXCHHUC IIJIAHCT CoiHeyHon CHUCTCEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIYary B TEJIE YEIOBEKa, BIUSHHIE
aTMOC(EepHOTro JaBJIEHUS] HA XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCTIPUSATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 3XO




Texnuueckue yCthOﬁC’I’}’lGCl.‘ CIIMAOMETP, JATUMUKH ITOJTIOXKCHUA, paCCTOAHUA U
YCKOpPCHHA, AWHAMOMCTpP, IMMOAUIWIIHUKHU, PaKEThl, pbIYar, MOJBIKHBIN U
HGHOI[BI/I)KHBII‘/'I 6.]'IOKI/I, HaKJIOHHas ITINIOCKOCTb, IMPOCTHIC MEXAaHNU3MbI B 6BITy,

131 cooOmraronmecs cocypl, yCTPOMNCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOro, KUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTRA.
Kpucrannmuueckue u amopdHbIe TeIa

29 JlBukeHue uyactul BeniectBa. CBsA3b CKOPOCTH JABM)KEHHS YacTHL[ C
TeMreparypoil. bpoynosckoe aBuxenue, 1updys3us

2.3 CmauvBaHUE M KallWUISIPHbBIE SIBJICHUS

2.4 TemoBoe pacuiupeHue u cxxarue

2.5 TerutoBoe paBHOBECHE

26 BHyTpeHHHfI sHeprusa. Pabota m Teruiomepenada Kak CIOCOOBI M3MEHEHHS
BHYTPEHHEH 3HEpruu

2.7 Buapl Tenionepenaun: TemIONpoBOIHOCTh, KOHBEKIUS, U3ITyUYE€HUE
HarpeBanue wu oxuaxaenue ten. KomnuecTBO TemioTel. Y aenbHas
TEIUIOEMKOCTbD:

=8 O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO
Oananca:

29 0,+0Q, +..=0
Hcnapenne u koHjeHcanus. VI3MeHEHHe BHYTPEHHEH JHEpPruu B Ipolecce
WCapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YIelbHas TeIioTa

2.10 napoobpasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa
[InaBnenue u kpucraumzauusa. V3MeHeHHe BHYTPEHHEH »JHEpruv mpu
IJIABJICHUU U KPUCTAJUIM3AlMU. Y JefibHas TEIUIOTa MJIaBICHUS:

2.12 0

A m
BHyTpeHHs1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

2.13 rorutuBa: = Q/m

2.14 [Tpuniuns! padboTs! TemoBbix apurateneit. KI1/1 reruioBoro apuratens
IIpaxmuueckue pabomol
N3mepenune yenbHON TEIIOEMKOCTA METAIUIMYECKOTO LIMIIMHAPA; KOJTUYECTBA

2.15 TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (PUKCHUPOBAHHOMN

MacCCbl, B KOTOPYIO OITyHICH HaneTBIﬁ OUIMHAP, KOJHUYCCTBA TCIUIOTHI,
OTAAHHOI'O HAarp€ThiM HUJIMHAPOM, ITOCJIC OIMYCKaHHA €ro B BOOAY KOMHATHOM




TEeMIepaTypbl; OTHOCUTEIBbHON BIAXXHOCTH BO3AYyXa; YAEIbHOH TEIUIOTHI
IU1aBjieHus JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJbI  NpU
Pa3IUYHBIX YCIOBMAX; SIBICHUS TEIJIOOOMEHa MPH CMELIMBAHUU XOJIOJAHOW U
ropsiueld BoJbl; IpoLecca HCIIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBCPXHOCTHOC HATAKCHUEC U KAIMUJIAPHBIC

2.16 SIBJICHHSI B TIPUPOJIC, KPUCTAIUIBI B MPHpoJie, n3nydenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bI; 00pa3oBaHuE pOChI, TYMaHa, HHEsl, CHera
Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPHl  UCIHOJIH30BAHUS

517 KPHUCTAJIOB, )KUAKOCTHBIA TEPMOMETD, TATYUK TEMIIEPATYPhI, TEPMOC, CHCTEMA

' OTOIUICHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIH
BHYTPEHHETO CTOpPaHHSI

3 DJIEKTPOMATHUTHBIE SIBJIEHU S

3.1 Onektpusanys Ten. J[Ba BUaa AJIEKTPHUUECKUX 3apsiJIOB

3.2 B3aumopeiicTBue 3apspokeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHHS SJCKTPHUECKOTO 3apsiia

34 Onexkrpuueckoe moisie. Hampspk€HHOCTH diekTpudeckoro mouss. IlpuHium

' CYIEPITO3UIIMH DIICKTPUYCCKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekTpudeckux 3apsaoB. JleficTBHE 3JEKTPUYECKOTO IOJIA Ha
' AeKTpudecKue 3apsiabl. [[pOBOTHUKN U TUAICKTPUKH
[TocTostHHBIN AMeKTpUUECKUi TOK. JlelcTBHs aneKkTpruieckoro Toka. Cusa Toka.
Hampsoxenue.

3.6 I =q/t,U=A/

DNEeKTPUIECKOE COTPOTUBIICHUE. Y IETbHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

38 3akon Oma st yuactka anekrpudeckoi nenu: | = U/R
[TocnenoBarenbHOE COSTMHEHHE TIPOBOTHIKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [MapannensHoe coeMHEHNE TPOBOHUKOB PaBHOTO COITPOTHBIICHUSI:
U=UsI=I+I;R=2.
2 2 5
CwMmenianHble COSIMHEHHS MPOBOIHUKOB
310 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOrO MPOBOAHUKA C TOKOM. JIMmHHMM

MAarHUTHOM MHIAYKLIIHHU




3.13

3.14
3.15

3.16

MarauTHoe IOJIE MOCTOSHHOIO Mar"duTa. B3auMoIeWcTBHE ITOCTOSHHEIX
MAarHuToB

JIelicTBHE MarHUTHOTO I10JIs1 Ha IPOBOJHUK C TOKOM
OnsiTel Papanes. SBneHue 3neKTpoMarHuTHON MHAYKIuK. [IpaBuio Jlenua

IIpaxmuueckue pabomul

W3mepenue  INEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTophl, JIAMIIOYKa), OT HAIIPSKEHUS HA KOHI[aX ITPOBOTHUKA; 3aBUCUMOCTH
COIPOTHUBIICHUS OT JAJIUHBI POBOIHUKA, TUIOIIAIU €TO MTONEPEYHOr0 CEUCHUs U
YI€IbHOTO COMPOTUBIICHUS.

[IpoBepka mpaBuiia Ui SIEKTPUUECKOTO HANPSHKEHUS TIPU MOCIIE0BATEIbHOM
COCIMHCHUHM TPOBOJHUKOB; MpPaBWJIA JIsi CHUJIBI DJIEKTPUUECKOrO0 TOKa MpU
napayuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qu3zuyeckue s6leHUs 8 Npupode: DIEKTPUYECKHE SBICHHUS B aTMmocdepe,
ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJTH, Ipeiid MOIF0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMiie, MOJISIPHOE CUSIHUE

3.18

3.19
3.20
3.21
3.22
3.23

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE  IPUOOPSI,
HarpeBaTelIbHbIC AIIEKTPONTPUOOPHI (mpumepsl), JEKTPUYECKUE
IIPEIOXPAHUTENN, IEKTPOMArHUT, AJIEKTPOABUIaTeNIb IOCTOSIHHOIO TOKA,
TEHEpPaTOp MOCTOSIHHOTO TOKA

OnexkTpoMarHuTHbIe BOJIHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH
JlydeBas mojzenb cBeta. [IpsAMonrHeiHOE pacIpOCTpAHEHUE CBETA
3akoH oTpaxxeHus cBera. [1nockoe 3epkano

[Ipenomiienue cBeTa. 3aKOH NMPETOMIICHUSI CBETA

Hucnepcus ceera

3.24
3.25

3.26

3.27

JIunza. Xox nyueit B muH3e. DOKyCcHOE paccTosHUE JIMH3BI. OnTrdeckas cuia
mmuser;: D = 1/F

I'na3 kak ontuyeckas cucreMa. Onruyeckrue nprudopbl

IIpaxmuueckue pabomul

###Par#t#l13mepeHne ONTHUYECKON CHIIBI cOOMparomiei JTUH3BI; (HOKYCHOTO
paccTosiHus coOuparolei JIMH3bI (110 CBOWCTBY paBEHCTBA pa3MEPOB MPEeIMETa
1 U300pakeHUs, KOT1a MPEMET PacloJIokKeH B JBOHHOM (oKyce), moKa3aTess
MIPEIOMJIEHHUS CTEKJIA.

##HPar##H#ccnenoBanne CBOMCTBA M300pakeHUs, MOJIYYEHHOTO C TIOMOIIBIO
coOuparomeld JTUH3bI; U3MEHEHUs! (POKYCHOTO PAaCcCTOSHUS JIBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJa MPEJIOMJIEHHs] CBETOBOIO Jy4a OT yrja HaJeHus Ha
IpaHUIE «BO3JIYX — CTEKIION

Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 11BeTa Tell,
ONITUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28

Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmnapar, ONTHYECKHE
CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

4.1

PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
pacmaja




4.2

4.3
4.4
4.5

4.6

4.7

Oneitel Pesepdopna mo paccesHuro anbda-dactuil. IlmanerapHas Mojenb
aTroma

CocraB aromHoro sjpa. M3oronsl
[Tepuon monypacnana aTOMHBIX SIAEP
SInepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCET

Qusuueckue sA6leHUs 6 nNpupooe: ECTECTBEHHBIM pPaaMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4H, DPaJUOAKTUBHOE W3Iy4EHHE IPUPOAHBIX MHHEPAJIOB,
J€ICTBUE PaJIMOAKTUBHBIX U3JIyUYEHUI Ha OPraHU3M 4eJI0BEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOIL, UHAUBUAYAJIBHBIN JO3UMETP, KaMepa
BuibcoHa, siiepHasi 3HepreTuka




YUYEBHO-METOANUYECKOE OBECIHHEYEHHE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®Ousuka. 7 xnacc. bazoBbeiii ypoBeHb. YueOHuk/ Ilepeimkun M. M., UBanoB A. U.
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» ®Ousuka. 8 wmacc. bazoBeiii ypoBeHb. YueOHuk/ Ileppimkun M. M., UBanoB A. U.
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» Ousuka 9 wmacce/ Ileppimkun M.M., I'ytauk E.M., BanoB A.M. u ap. AxumoHepHoOe
obmmectBo «M3narenscTBo «IIpocBerienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

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




