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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (enepaabHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYalOUIMXCS W OpPraHMU3aIfI0 H3y4ueHUs
Gu3NKKM Ha NESITeIbHOCTHOW OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yueHHUs, a TaKkKe
MEXITPEIMETHBIE CBS3M €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o gusrke ycTaHaBIMBAET pacipesiesieHne Y4eOHOro Mmarepuaia
1o rojaMm oOyudeHus (IO Kjaccam), mpejyiaraeT MpUMEPHYIO MOCIe0BaTEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYarommnXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOJUYECKON
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO yUeOHOMY MPEIMETY.

duznuka SBISETCS  CHUCTEMOOOPA3yIOIIMM  JUJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOILIECCOB
U SIBJICHUM, M3y4YaeMbIX XUMHEH, Ouojorueil, actpoHoOMueld U (HU3NUECKOU
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IOpenocTaBisieT Haubosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pu3ndeckoro oOpa3oBaHUS B CTPYKType 0OIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIOJIaraeT OBJAJCHHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHATH SIBJICHUS;

e OIIEHUBATH U IOHUMATh OCOOEHHOCTH HaAYYHOT'O UCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JIAHHBIE W HCIOJb30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.

Henn wu3yueHuss (U3MKU Ha YypPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUS
omnpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin ®@eaepanuu, pean3yrOMIMUX
OCHOBHbIE  001Ie00pa30BaTEIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIeHUEM



Konnernn MunucrepcerBa npoceiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean nzyyenust GU3UKU:

npuoOpeTeHne HHTepeca W CTpeMJieHHS OOydalolmuxcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs M (hOpMUpPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4CHUS
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TPEICTaBICHUA O PO (U3MKHU JJIS Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oyaymien
npo(hecCHOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHre 3TUX LieJed mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

IpUOOpETEHUE YMEHUI OMMCHIBaTh U OOBSCHATh (PU3UUYECKHUE SIBICHUS C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PpEIICHHUS NPOCTEHMINMX Pacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM bu3nUecKux MOJEIIEH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOAHBIE SIBICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOThl U AKCIEPUMEHTAJIbHBbIE HUCCIEIOBaHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuel (HU3MIECKOro COJEp KaHMUs,
BKJItOUasi THPOPMAIUIO O COBPEMEHHBIX JOCTH)KEHUAX (PU3MKH, aHAINU3 U
KPUTHUECKOE OlIEHWBaHKE UH(POpMaLUY;

3HAKOMCTBO €O cepamMu mpodecCHoHaTbHON IeSITEIFHOCTH, CBA3aHHBIMU
c (U3MKON, W COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kiaacce — 68 yaco (2 yaca B Henemo), B 9 kimacce — 102 ygaca (3 yaca B Hefelo).

[Ipenyaraemselii B mporpamMme 1o (U3MKe MepeyeHb J1abopaTOpHBIX paboT U
OTIHITOB HOCHT PEKOMEHIATEIbHBIN XapaKTeP, YIUTEIb JEIaeT BHIOOp MTPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHuH, TpejiaracMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé pojib B NO3HAHMH OKPY KAKOLIEr0 MUPA.

®usuka — Hayka o mnpupoze. SABmeHus npuponabl. DuznyecKue SBICHUSA:
MEXaHUYECKUE, TEMIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYMUHBL. M3MepeHune Quanyeckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKH H3y4yaloT MPUPO.Y.
EcTecTBeHHO-HAy4YHBII METOJ TMO3HAHUS: HAOMIOJECHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBXKEHHUE THIOTE3, IKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmro1aemMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TTOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBBIC, FICKTPUIECKHUE, MATHUTHBIE, CBETOBBIC
SIBIICHUS.

2. ®usunyeckue mpruOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUM aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomot u onvimol.

1. OmpeneneHue NEHBI ACICHUS ITKATbl U3MEPUTEIHLHOTO MPUOOpAa.

2. H3mepeHue pacCTosHUM.

3. H3mMmepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.

4. OnpezaeneHue pa3MepoB MaJbIX Tell.

5. M3mepenue Temmeparypbl MpH MOMOIIM >KUAKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE TMUIOTE3bI: JATbHOCTh MOJIETA
[IapuKa, MymEeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ycCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIeHHSI O CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>keHnre dacTul BemecTBa. CBs3b CKOPOCTH JBUXKEHHUS YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctammuyeckux) Tesl. B3anMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmronenwue siBneHuit, OOBSICHSIONINXCS MTPUTSDKEHUEM WA



OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomot u onvimot.

1. OueHka quameTpa aToMa METOJOM PSAAOB (C UCIIOJIb30BAHHEM

doTtorpadmii).

2. OnbIThI IO HAOIIOAEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO 0OHAPY>KEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBu:keHHe 1 B3aUMOAeliCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SIBnenue uHepuMU. 3aKOH WHEpUUHU. B3anMopneicTBue Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULIE
o0BbEMa BellecTBa.

Cunia Kak xapakTepUCTHKa B3auMoAeHCTBHS Ten. Cuia yrnpyrocT M 3aKOH
I'yka. M3mepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIA
TskecTH. CHJla TSOKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CUJI, HAPABJIEHHBIX O OJHOM mpsiMoM. PaBHOnelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE MTOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

Halnronenne MexaHn4eckoro IBM>KEHHUS Tea.
N3Mepenne CKOpOoCTH MPSAMOJIIMHENHOTO IBU>KCHHUS.
HaOnronenue siBjeHUs HHEPIUY.

CpaBHeHuHe Macc 10 B3aUMOJICCTBUIO TE.
CrnoxeHue cuil, HapaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmpenenieHre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSI (IIapyKa B HKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOIBKEHHsSI OpycKa WM IIapuKa 1o
HAKJIOHHOU TUTOCKOCTH.
Onpenenenre IIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (maedopmariv)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

1
2
3
4. HaOmroneHre n3MEeHEeHHsI CKOPOCTH ITPU B3aUMOICHCTBUU TEN.
5
6

5. OnbITHl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BECA TeJIa U XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laByienne TBEPABIX TeJl, KUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHBIIICHUS W YBEIUYCHHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, XKUAKOCTSIMU M razamu. 3akoH [lackans. [IHeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiyOuWHBI. ['mapocTtatudeckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBInyeckue MeXaHu3MBbl.



Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3AylIHOW o0osouku 3emiu. OnbliT Toppuuemu. M3mepenue arMocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! ns u3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JIABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepemaya naBiaeHUs KUIKOCTHIO U TA30M.

Cooburaroiuecs CoCy/ibl.

I'mppaBnueckuii pecc.

[IposiBeHue neiicTBUsI aTMOC(EPHOTO AABICHUSL.

3aBUCHMOCTD BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHON YaCTH

TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue IIaBaHus TeN: MIaBaHUE WM MOTPYKEHHE TeNl B 3aBUCHUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIKOCTH.

o vk w N R

N

Jlabopamopnvie pabomot u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJI€ OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIIECH  CHUJIbI, JEHUCTBYIOIIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUIAKOCTH, OT OOBEMA MNOTrpyKEHHOW B
YKUJKOCTb YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIpEAEIICHUE €€ IPYy30MOABEMHOCTH.

Pa3znen 5. PaboTa m MOIIHOCTB. JHeprus.

Mexannueckas padota. MoOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. [lpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mpaBusio» wmexaHuku. KIIJ] mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »dHeprus. KuHernueckas W TNOTEHUHAIbHAsT HHEPIUs.
[TpeBpaiilienrie OAHOTO BHIa MEXAHUYECKOW IHEPTUH B APYTOid. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. Ompenenenue pabOThI CHIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKCHHH Teia



110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue yCcloBHM paBHOBECHS pblUyara.
3. M3zmepenue KII/] HaKTOHHOM IIOCKOCTH.
4. V3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPTUM.
8 KJIACC

Pa3nen 6. TenioBble IBJICHNS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOIrO, >XKHUAKOTO M Ta3000pa3HOr0 COCTOSHUWA BEIIECTBA.
Kpucrannumueckue u amopdusie Tena. OObsSCHEHUE CBOMCTB Ta3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOXEHUHA MOJIEKYJSIPHO--KUHETUYECKONM TEOPUH.
CmaunBaHMe U KanWUIIpHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABHKEHHS
yacTull. BHyTtpeHHsist sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH HHEpPruu:
Teruionepeaayda U COBEPILIECHUE paboThI. Bunbl TEIUIONEepEaauHn:
TEIIONPOBOHOCTh, KOHBEKIUS, U3yUEHHUE.

KonuuecTBo Temnotel. YenbHasi TEMIIOEMKOCTh BelleCTBa. TemnooOMeH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TemloBoro OanaHca. IlmaBienune w
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJIENbHASI TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHas Temiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxunocTts BO3myxa.

DHeprus TOIUIMBa. Y ebHas TEIJIOTa CTOPaHMSL.

[TpuHiunel padotel TemnoBbix nBurareneit KIIJ[ temnoBoro asurarens.
TerutoBble ABUTaTEIM U 3alIUTa OKPYKAIOLIEH CPEIBI.

3aKOH COXpaHEHHUS U IPEBPAILECHUS SHEPTUU B TETUIOBBIX MTpOLIECCaX.

Jemoncmpayuu.

1. HabGnronenue 6poyHOBCKOTO JIBUKEHUSI.

2. HabGmonenue nuddysuu.

3. HaGmronenue sSIBIICHHIN cMaYMBaHUS U KAIMILIIPHBIX SBICHHM.

4. HaOmroneHue TemioBOro pacIupeHus Tell.

5. M3MeHeHue naBieHMs raza npv U3MEHEHUH 00bEMa M HarpeBaHUM WU

OXJIQXKICHHH.

6. I[IpaBuiia u3MepeHus TEMIIEPaTypBhl.

7. Bunapl Teruionepenayu.

8. OxJjaxaeHue npu COBEPILICHUH PAOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

11. HaOmronenue kumnexHus.



12. HaGnrogeHue nocTostHCTBA TEMIEPATYPbI MPH TIIABJICHUH.

13. Mogenn TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie padbomot u onvimol.

1. OnsIThl 1O OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIA WJIU caxapa.

3. OnbIThl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OnpezaeneHue AaBJIeHUS BO3AyXa B Oa/NIOHE HIMpPHUIIA.

OMNBITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUSI BO3AyXa OT €ro
00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka runoresbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KUIAKOCTH

B TEPMOMETPUUECKOU TPYOKE OT TeMIEPATYPHI.
7. HaOmionenne W3MEHEHHMs] BHYTPEHHEH »HHEpPruM Telna B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HMccrnenoBanue sBIEHUSI TEINIOOOMEHA NPU CMEUIMBAHUU XOJIOJHOW U

ropsiuer BOJIBL.

9. OmpeneneHre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpHU

TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMJIHHAPOM.

10. OnpenenieHne yaAeIbHON TEMITOEMKOCTH BEILIECTBA.

11. MccnenoBanue mponecca ucnapeHusl.

12. OnpeneneHne OTHOCUTENBLHON BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yAeabHON TEIUIOTHI IJIABJICHHUS JIbA.

Pa3znen 7. DiiekTprueckre 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tenl. J[Ba poaa »sneKTpUuecKux 3apsaoB. BzanmoneiicTBue
3apspKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpuueckoe mnoje. Hanpspk€HHOCTE anekTpudeckoro mnoss. IIpuHuummn
CYTIEPIIO3UIINH JICKTPUIECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W AUDNEKTPUKU. 3aKOH  COXPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
MCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBHMS DJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJKOCTSIX U razax.

Onektpudeckass uenb. Cuna  TOka.  DIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBiieHHE TPOBOJHHUKA. Y AEIbHOE COMPOTHBIICHHE BemlecTBa. 3akoH Oma
s yyactka nend. llocnenmoBarenbHOe W mapajliebHOE  COCAUHEHUE
MIPOBOJHUKOB.

Pabora ® MONIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyms—Jlenna.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH IISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHble  MarHuThl.  B3anMOAEHCTBME  IOCTOSHHBIX ~ MAarHUTOB.



MarnuTtHoe nosie. MarauTHOe noJie 3eMJId ¥ €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MaruutHoe moJie  JJIEKTpUdYeckoro Toka. [IpumeneHue
AJIEKTPOMArHuTOB B TEXHUKE. J[efICTBME MATHUTHOTO ITOJISI HA TPOBOAHUK C TOKOM.
DNEeKTpOABUTATENb IMOCTOSSHHOTO TOKa. MCmoiap30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne ANEKTPOMAarHuTHON nHayKuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop. Cnoco0b1 HOJIYYEHUS ANEKTPUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpU3aLus Tel.
JIBa pozia AEKTPUUECKUX 3apsiA0B U B3aNMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpONCTBO U IEUCTBUE AIEKTPOCKOIIA.
DIEKTPOCTATUUECKAs UHIAYKIIHS.
3aKOH COXpaHEHUs JIEKTPUYECKUX 3apsI0B.
IIpOBOAHUKY U JUIIIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUN JJIEKTPUYECKOTO ITOJIS.
M cTOYHUKY IOCTOSHHOTO TOKA.
JIeCTBHUS 3IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUI TOK B JKUJKOCTH.
. 'a30BbIM pa3ps.
. I3MepeHune Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHue a1eKTpUYECKOro HalpssKeHUs BOJIBTMETPOM.
. Peocrar 1 Mara3uH cOIpOTUBIICHUN.
. B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.
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. MOI[GHPIpOBaHI/Ie HCBO3MOXHOCTH Pa3aCICHUS ITOJOCOB MArHuTa.
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. MOI[GHHpOBaHI/IG MarHUTHBIX MMOJIEH MTOCTOSIHHBIX MarHUTOB.
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. OneIT Opcrena.

. MarnuTHOE€ 1oJje Toka. DIEKTPOMAarHur.

. JleficTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIICHUS DJIEKTPOMArHuTHOM WHTYKIIUH.

N NN NN
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. OnbiTel @apajnes.
. 3aBUCHMOCTb HAMNpAaBJICHUS] WHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

25. DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimol.

1. OnpIThl O HAOMIOAEHUIO OAJICKTPU3ALUU TeN WHAYKIUEH U TIpH
CONPUKOCHOBEHHH.

2. HccnegoBanue HAEUCTBUS JJIEKTPUYECKOTO TIOJS HA TMPOBOJHUKH U
JTUAJICKTPUKHU.
CoOopka u mpoBepka pabOThI JIEKTPUUECKOH MU MOCTOSIHHOTO TOKA.

4. V3mepeHue U peryampoBaHue CUJIbI TOKA.

N
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

N3Mmepenue u peryinpoBaHue HANPSKEHHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO 4Y€pe3 pe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOHIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MpU TMOCJIEA0BATEIBHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuiia i CWJIbl TOKa MpPU MapaJJIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre padoThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOILIHOCTA  AJEKTPUYECKOTO TOKA, BBLACISAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KII/] HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO TIOJIA TIOCTOSHHBIX ~ MAarHATOB TIpU  HX
00BbEIMHCHUU U Pa3JICTICHUH.

HccnenoBanve eHCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICMCTBUSA
KaTyIIKM C TOKOM M MarHuTta OT CWJIbl TOKa W HAamIpaBJICHUS TOKa B
KaTyIIKE.

N3ydeHne 1ercTBUS MarHUTHOTO T10JIS1 HA IIPOBOIHUK C TOKOM.
KoncTtpyupoBanue u uzyueHue padoThl JJICKTPOBUTATENSL.

N3smepenue KII/] anekTpoaBUrateibHON YCTAHOBKH.

OneIThl IO  WMCCIEHOBAHUIO SABJICHUS DJICKTPOMATHUTHOM WHIYKIIUU:
MCCIICIOBAHUE W3MEHEHUM 3HAYEHHMS W HAMNPaBICHUS WHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHSI.

Mexannueckoe JaBWKeHME. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO JBWKEHHS. PaBHOMEpHOE NpPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsMoiauHeHoe nBMKeHue. CpeaHsss 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHOe JBrkeHue. (CBoOomHOE
nagenue. OnsITel [ anues.

PaBHOMEpHOE NBHKEHUE MO OKpYXHOCTH. Ilepumon m vacrora oOpaieHus.
JIuHenHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Tepseiit 3akoH Hetorona. Bropoui 3akon Herotona. Tpertnit 3akoH HeroToHa.
[TpuHIMII CynIEpIIO3ULIUU CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUS, CUila
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOIrO
nageHus. J{Bwkenue ruraHer BOkpyr Comnpa. IlepBas kocMuueckass CKOpPOCTb.
HesecoMocCTh 1 IEperpysKHu.

PaBHOBecue maTepuanbHON TOUKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecT.

Nmnynsc Tena. 3mMenenne ummyibea. MIMITynbe cuibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa cui TsSKEeCTH, YHpPYroCTH,
TpeHusi. CBA3b 3HEepruu u padoTsl. [loTeHIHanbHas 3HEPrusl Tela, MOJHATOrO HaJl
ITIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas 3Heprus cKaTou NnpykuHbl. Knnetndeckas
sHeprus. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
JHEPIUH.

Jemoncmpayuu.

1. HaGnropeHue MexaHHMYECKOro JIBHXKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX Tell

OTCY€Ta.

2. CpaBHEHHME MyTE€l W TPACKTOPUN JBHXKEHHUS OJHOTO M TOTO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpoCTH M YCKOPEHHUS PSIMOJIMHEHHOTO IBHXKCHHUS.

Hccnenosanne npru3HakoB PAaBHOYCKOPEHHOTO ABUKEHUS.

HaOnronenue nBuxeHus Teaa mo OKPy>KHOCTH.

Ha6nronenne MexaHn4eCcKuX sIBJICHUH, MPOUCXOISIINX B CHCTEME OTCUETa

«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JIBUKCHUU

OTHOCUTEIHHO KabMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS Tejia OT MACChl T€la W JICUCTBYIOLIECH HA HETO
CUJIBL.
HabGnronenue paBeHcTBa CUJI TIPU B3aUMOICHCTBUU TEJI.
N3MeHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

10. Ilepenaya uMmnysibca npyu B3aMMOAEUCTBUAU TEN.

11. [IpeoOpa3zoBaHus YHEPTUHU MPY B3AUMOJEHCTBUHU TEI.

12. CoxpaHeHHE UMITYJIbCA [PY HEYIIPYTOM B3aHMOIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa MTPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTHH TIPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHEe MEXaHWYECKOW SHEPTUH MIPHU JABUKEHUU TeJia MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomot u onvimol.

1. KoHncTpynpoBaHue TpakTa I pa3roHa W JaJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIIEKKH.

2. OmpeneneHre CpenHEW CKOPOCTU CKONBKEHHsI OpycKa WM JBUIKEHUS
IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.
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3. OmpeneneHue yCKOpEHHUs Tela MPU PAaBHOYCKOPEHHOM JBM)KCHHUU IIO
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTU IMYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HaualbHOM CKOPOCTH.

5. IIpoBepka THWIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBIKEHUH 0Oe€3
HAYaJbHOW CKOPOCTH IYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOLME IPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXEHHUS OT CHIIBI
HOPMAaJIBHOTO JAaBJICHUS.

7. Omnpenenenue KO3PPUIMEHTA TPEHUS CKOIBKEHUSI.

Onpenenenne )KECTKOCTH NPY>KUHBI.
Omnpenenenne padOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBWKEHUM TeNa
10 TOPU30HTAJILHOM MOBEPXHOCTH.

10. Onpenenenre padbOTHl CWIBl  YIOPYTrOCTH TIPU  MOABEME TIpy3a C
HCTIOJIb30BaHUEM HEIIOIBHKHOT'O M TTOABIKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUsI YHEPTHUU.

Paznen 9. Mexannuyeckue KoJjied0aHusi U BOJTHBI.

KonebarenbHoe npmwkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMI: TTepro,
4acToTa, aMIUINTyJa. MaremaTudecKui U NPYKUHHBIM MasTHUKH. |IpeBpamenue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxaronme KoJIeOaHus. BrinyxeHHbIe KoJIeOaHus.. Pe3onanc.
Mexannueckne BoOdHBI. (CBOMCTBA MEXaHMYECKHWX BOJIH. [IpoposibHbie U
MONEPEYHbIE BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHECHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM Teje, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKoCTh 3Byka M BbIcOTa TOHA. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue kosieO0aHui TeJI MOJ AEHCTBHEM CHIIBI TSHKECTH M CHJIBI
YIPYTrOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnronenue BoIHYKICHHBIX KOJICOAHUI U pe30HaHCa.

Pacnpoctpanenue npo0JIbHBIX U IMOTIEPEYHBIX BOJH (Ha MOJIEIH).

HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomot u onvimol.

1. OmpeneneHue YacTOThl MW Tepuojia KoJieOaHWNW  MaTEeMaTUYECKOTo
MasiTHUKA.

2. Ompezenenuie 4aCTOTHI ¥ IEPUO/IA KOJIEOAHUN IPYKUHHOTO MAasITHUKA.
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3. HccnenoBanue 3aBUCMMOCTH TIEpUOa KOJeOaHU MOBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEPUO/IA KOJICOaHUH NPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.



5. IIpoBepka HE3aBUCUMOCTHU IMepUOJa KoJeOaHU rpy3a, MOABEIICHHOTO K
HUTH, OT MaCChI Ipy3a.
6. OnbITBl, JEMOHCTPUPYIOUIME  3aBUCHUMOCTb IepHoAa  KosieOaHWUH
IPYKMHHOT'O MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBIL.
7. W3mepeHue yckopeHHs: CBOOOIHOIO MaICHUSI.
Pa3nea 10. DinekTpoMarHuTHOE 1MoJIe U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  ODJEKTpOMarHuTHele  BoJHBL.  CBolicTBa
AJIEKTpOMAarHuTHeIX BoJH. llkanma smekTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DnekTpoMaruuTHas npupoja ceera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBONCTBa YIEKTPOMArHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomot u onvimol.

1. W3yuenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOMIIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHUS.

JlyueBass  mogmenp  ceera.  Mcrounuku — cBera.  IIpamonuneriHoe
pacnpoctpanenue cBera. 3atMeHua ConHua u JIlynsl. Otpaxkenue cera. [lmockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcmonp30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckona. ['ma3 kak onTuhyeckas cucteMa. biIuM3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTpaJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE PacIpPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonmy4yenue n3o00paxxeHu B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue caera.

Onrtuueckuii CBETOBO/I.

Xon nydeii B coOuparomieit JInH3e.

X0 Iydeu B paCcCEUBAIOLIEH JIMH3E.

[Tomyuenune n300paskeHUi ¢ TOMOIIBIO JIMH3.

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaenp riasa.

11. Pa3noxenue 6emoro cBeTa B CIIEKTP.

12. [Tonydenue 6e510r0 CBETA MPHU CI0KEHUU CBETA PA3HBIX 1IBETOB.
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Jlabopamopnsie pabomot u onvimot.

1. HccnenoBaHue 3aBUCMMOCTU yTila OTPA)KEHHSI CBETOBOIO Jyya OT yrjia
naJeHUs.

2. M3yueHue xapakTepuUCTUK U300pakKeHUs MPEAMETA B INIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJla IPEIIOMIIEHUS] CBETOBOTO JIyda OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyueHune n300pa>keHUM C MOMOIIIBIO COOMPAIOIIEH JTMH3BI.
Onpenenenue GOKYCHOTO paCCTOSHUSA U ONTHYECKON CUITBI COOMpAroIIeit
JIMH3BI.

6. OINBITHI TTO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI MO BOCHPHUATHIO LBETA NMPEIMETOB MPU UX HAOIIOJACHUH YEpe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIEHUSI.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Moxens atoma bopa.
Hcnyckanne u nornomenue ceeta atoMoM. KBaHTsl. JIMHENYaThIE CIIEKTPBI.

PanunoaktuBHOCTh. Anba-, 6eTa- U raMma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas wMogens atomMHoro suapa. W3ortonsl. PaamoakTuBHBIE
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SIAEP.

SnepHble peakuyu. 3aKOHBI COXPAHEHUsS 3apsAJ0BOrO MU MacCOBOTO YHCEIL.
DHeprusi CBs3UM aTOMHBIX snep. CBsA3p Macchl M AHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreruka. J[eWCTBUSA pPaAMOAKTHUBHBIX H3JIyYCHUN Ha JKHABBIC
OpTraHHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3y4eHHUs U TOTJIOUICHHUS.

2. CrnekTpsl pa3nyHbIX Ta30B.

3. CmekTp Bogopoaa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéryrka HOHU3UPYIOIIUX U3TYICHUN.

6. Perucrparus u3iayyeHus NpupoAHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie pabomot u onvimol.

1. HalnrogeHue CIUTONIHBIX U JINHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. U3mepenue panroakTuBHOTO (hoHA.

IHoBTOPUTEJIHLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--00001IAIONIMI MOAYJIb IPEAHA3HAYEH AJI1 CUCTeMaTH3allun
u  0000mIeHUS  TPEIMETHOTO  COJCpKaHUS H  OMNbITa  JICSTEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE JJIs TIOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo ¢(usuke g o0ydarommxcs,
BBIOpPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipu u3yyeHUn AAHHOTO MOMYJSI PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI



JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEeUNBAETCS AOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHas FPAMOTHOCTh: OCBOCHHME HAYUHBIX METOJIOB HCCIIEOBAHUS

SBIICHUN TPHUPOABI W TEXHUKH, OBJIAJICHUE YMEHHSIMH OOBSICHATH (pu3mueckue
ABJICHUSA, NIPUMEHsS TOJYYEHHBIE 3HAaHMS, pelaTh 3aJa4d, B TOM YHUCIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMIMATBHO OEATEIBHOCTHBIM XapakTep IaHHOIO paszelia peanu3yeTcs
32 Ccuér TOro, 4yro OOYy4arolUecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPENJIaraeTCs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUW paclo3HaBaTh W HAy4YHO OOBSICHATH
(uznyeckue sIBJICHUS B OKPYKAIOLIEH PUPOJE U TOBCEIHEBHOM )KU3HM;
UCIIOJIb30BaTh HayUYHbIE€ METOJIbl UCCIIEOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE IS IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHblE OCHOBBI HanmOojiee Ba)XHBIX JOCTH)KEHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.

IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenune (u3mku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpPaBIICHO

Ha JOCTI)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB.

B pesynbraTe uzydyeHus Gu3nMKu Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs

y oOyuarorierocss 0yayT copMHUpOBaHBI CICAYIOIMIME TUIHOCTHBIC PE3yIbTaThl B

YaCcTH:

e 1) mMaTpMOTHYECKOTr0 BOCIIUTAHUS:

e — IIPOSIBJIEHWE MUHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON
bu3nYecKoil HayKH;

e — IIEHHOCTHOE OTHOIICHUE K IOCTIYKCHUSAM POCCUUCKHUX YUEHBIX--(HU3HKOB;

e 2) rpaIaHCKOI0 M JYXOBHO-HPABCTBEHHOT0 BOCITIMTAHMSI:

e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO3HAYUMBIXU
TUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTHYCCKUM NMPHUMEHECHUEM JTOCTHKCHUIN
buzuky;

e — OCO3HAHHE BAXHOCTH MOPAIBHO--3THUYECKUX MPUHIIUIIOB B JEATECIHLHOCTH
Y4E€HOTI0;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

e — BOCIPHUATHE ACTETUUYCCKUX KAYeCTB (DPM3MYECCKON HAYKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e — OCO3HAaHHE IEHHOCTH (UBNYECKON HAyKW KaK MOIIHOTO HWHCTPYMEHTa



IIO3HAHUS MHPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMM, BAXKHEWILEW COCTABIIAIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NESITEIbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpbl 3A0pPOBbSI H  3MOLHOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH INpaBUJ 0O€30IaCHOrO IIOBEJECHUS Ha
TpPaHCIIOPTE, HAa JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

— chopmupoBaHHOCTh HaBBIKa pe(IIeKCHU, TpPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOT'O K€ MpaBa y APyroro YelaoBeKa;

6) TPYA0BOT0 BOCIIMTAHUS:

. — AKTHBHOE YYacTHE€ B PEIICHUHM MPAKTUYECKHX 3anad (B paMKax
CeMbH, 00pa3oBaTEIbHOM OpraHu3alli, ropojia, Kpas) TEXHOJOTHUYECKOMN
U COLUMAJIbHOW HANpaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NYECKHX
3HAHUM;
— UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOPECCU, CBA3AHHBIX C (PUBUKOW;
7) 3K0JIOTHY€eCKOT0 BOCTIHTAHHUSI:
— OpHUEHTalWsd Ha NpUMEHEHUE (PU3NYECKHX 3HAHMM JUIsl penieHus 3a1ad B
00JIaCTH OKPY’KaIOIIeH Cpenbl, IJIAaHUPOBAHMUS TOCTYNKOB W OLIEHKH HUX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH CPEIbI;
— OCO3HaHME TIJI00aJbHOIO XapaKTepa HKOJIOIMYECKHUX NpoOsieM W MyTew Hux
peneHus;
8) ajanTauum K M3MEHSAIOMUMCH YCJIOBUSAM COLUAJBHOW M NPHPOAHOMN
cpeasbl:
— MOTPEOHOCTh BO B3aWMOJAECWCTBMM IPH BBINOJIHEHWU HCCIEIOBAaHUM W
MPOEKTOB (DU3MYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
APYTHuX,
— TIOBBIIICHHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATEIbHOCTD;
— OTpeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM uncie GOpMyIUpPOBAThH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;
— OCO3HaHHuE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;
— IUTAaHUPOBAHHME CBOErO Pa3BUTHS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUI;
— CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U TTPUPOJIBI, 00IIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
—OIICHKA CBOMX JIEMCTBHM C Y4YETOM BIIMSHUS Ha OKPYKAKOIIYIO CpENy,
BO3MOYKHBIX IJI00QbHBIX TOCIEICTBUM.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTte ocBO€HHS TpOrpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOy4Jaroiierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIME TIO3HABATEIIbHBIC YHUBEPCATBLHBIC YIeOHBIC IECHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpPCAIbHBIC  y4eOHBIE  JEHCTBUS, PETYJISITUBHBIC
YHUBEpCaIbHbIC YICOHbIE TCHUCTBUSI.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBble Jijornueckue 1eicTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(stBIICHU);

yCTaHaBIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKALIUUA, OCHOBAHUS IS
000011IeHUs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH Y MIPOTUBOPEUHS B pacCMaTPUBAEMbIX (aKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HUUECKUM SBICHUSIM;
BBISIBJISITh NPUYUHHO--CJIEICTBEHHBIE CBSI3U NPU M3YyUYEHUU (U3NYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BHIBOJABI C MCIOJIb30BAaHUEM JIEAYKTUBHBIX
U WHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3SX
(bU3NYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO peuieHus: y4eOHOW (u3HUECKOu
3aauM (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEILIEHUs, BbIOOp Hauboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUN HHCTPYMEHT ITO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3NUecKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHHE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBaTh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHEMIee pa3BuUTHE  (HU3NUECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTATH MPEIOIOKEHHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, HTHCTPYMEHTHI U 3alpPOCHI MPH MOUCKE U
orOope WH(POPMAIMKM WJIA JaHHBIX C y4ETOM MPEIIOKEHHOW Y4eOHOU
(bU3UYECKOM 3a1a9H;

aHaJU3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;



CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpMY IIpeICTaBIICHUS
uHQoOpMallMl W WUIIOCTPUPOBATH peEUIaeMble 3aJayll  HECIOXKHBIMU
CXeMaMmHu, lrarpaMmmamMu, HHOU rpaguKoi 1 1X KOMOUHAIIMSIMHU.

KoMMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJIe OOCYXIEHUS Y4eOHOro Marepuana, pe3yJbTaToB JIA0OPATOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOW TEMBI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIC Ha PCIICHHE 3aJa4yd M IOJACpKaHUE
0J1aroKeaaTeIbHOCTH OOIIEHHS,

COMOCTAaBISAITh CBOM CYXIEHUS C CYXACHUSMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
yOJMYHO MPEICTABIATh PE3YJIbTaThl BHIIIOJHEHHOTO (PU3HMUYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
VWHIUBUIYAIbHOM paloThl MpU PELIEHUHM KOHKPETHOW (hHU3MUECKO
POOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPTaHU30BBIBATh JIEHCTBHS
no e€ JOCTH)KEHMIO: paclpeleisTh poiau, OO0CYyKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNOJHATH CBOIO YacTh pabOThI, JOCTUTrasi KAUECTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMU
YICeHAMH KOMaH/bL;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
CaMOCTOATENBbHO CPOPMYITMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalHUsIX, TPEOYIOLIUX
JUTS petieHus] pU3NYECKUX 3HaHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
TpYyIIoi);

CaMOCTOSATENBHO COCTABIAThH aJTOPUTM pEIIeHUS (PU3NYECKOH 3a1aun UK
IUTaHa HUCCIIEJIOBAHUSA C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaraéMble BAPUAHThI pELICHUM;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBINA MHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluH U MIpeJJjiaraTh IUIaH €€ N3MEHEHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIXKEHHUs) Pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS



(GU3MYEeCKOTO HWCCICAOBAHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYyallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUSM,;

CTaBUTh €05 Ha MECTO APYroro 4ejoBEKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU PEIIeHNU (PU3NUECKUX 3a/1ad WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce mpeaIMeTHBIC pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0/IeHNE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3NIECKIX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAaCKTOpHUsA, PaBHOACHCTBYIOIIASA
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JBUKCHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBWKCHUE, WHEPIUA,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepenada JaBICHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamd, atrMochepHOe JaBlieHHWe, IUIaBaHUE TeJ, [MPEeBpaIICHUsS
MEXaHUYECKON JHEPTUH) MO OMUCAHWUI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE,
pacro3HaBaTh TPOSIBJICHUE W3YyYEHHBIX (U3UYECKUX  SBICHHHA B
OKPYXaIOIlleM MHpEe, B TOM 4HCIEe (PU3NYECKUE SIBICHHUS B MPHUPOJE:
IPUMEPHI JABUKEHHUS C PA3JIMYHBIMU CKOPOCTSMU B KUBOW M HEKHUBOU
npUpoje, ACHCTBHUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBJICHHUsI Ha XKUBOW OpraHW3M, TUIAaBaHWE PHIO, phIYarud B
TeJIe YeJOBeKa, MPU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SIBICHHA;
OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCIIOJIB3YS
buzndeckue BEeMWYMHBI (Macca, O00BEM, TUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHUJIa YIPYTOCTH, CHUJIA TSHKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHU4YEeCKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJIbl, KOX()(HUIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIIMAIbHAS SHEPTHs), NPH OMHCAHWUHU IPABHIBLHO
TPaKTOBaTh  (PU3MYECKHH  CMBICI  HWCIIOJB3YEMBIX  BEJIMYMH, HX



00O3HAYEHUSA U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIME JAAHHYIO (PU3UYECKYI0 BEIMUYMHY C OIPYTMMHU BEIMYUHAMHU,
CTPOUTH TPAPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs pbruara (010ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopol Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3HUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peuats pacdy€THhe 3amadd B |1—2 JEWCTBHS, HCHOIB3YsS 3aKOHBI H
dbopmyIbl, CBs3BIBaIONINE (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCIJIOBUS 33/1a4d 3alKUCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI U MPOBOJAUTH PACUETHl, HAXOIAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIE JJIA PEUIEHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh TpPU TOMOIIU
buU3MYEeCKUX METOJIOB, B OITMCAHUU HCCIIEIOBAHUS BBIICIATH MPOBEPSEMOE
NpEANnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJE€ OIbITa, JeJIaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3NYECKUX SBICHUW WM
buznUecKux CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIE
IPEIO0JIOKEHNs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMs,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITOJIHATh TPSIMBIE W3MEPEHUSI PACCTOSIHHS, BPEMEHHM, MACChl Tela,
o0béMa, CUJIBI M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BETUYUHBI OT
JIPYrol C HCMIOJIb30BAHUEM MPAMBIX H3MEpPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JABUXKYIIETOCAd Tela OT BPEMEHHM JBHXKCHUSI Tella, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IIJIOIIAIA COMPUKOCHOBEHUSI TEN, CUIIbI
YOPYTrOCTH OT YJJIMHEHHS TPY>KUHBI, BBHITAJKUBAIONIICH CHIIBI OT 00BbEéMa
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TUIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUHN
TJIaBaHUs TeJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINIOJIHATh WU3MEPEHUs, Cilenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BUJE
NPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysbTaTaM
UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpEeHMsI (PU3MUECKUX BENIUYUH (IUIOTHOCTH
BEIIECTBA JKUIKOCTHM W TBEPIOTO TeNa, CUJla TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3/yXa, BBITAIKUBAIOLIAs  CWIa, JICHCTBYyIOIIAas  Ha
HOTPYKEHHOE B KHUJIKOCTh TeEJIO, KOI()(PUIMEHT MONEe3HOro AeUCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAysd MPENIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOMNCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOUIMECS COCYJbI, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMUMBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIHE:
HNOJIUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHGPOPMALMIO O  TMpHUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUA (PU3MUYECKMX 3HAHUM B MOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIOICHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HAa OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW HMIU MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BBIOJHEHUU YUEOHBIX 3aJaHUi HAyYHO--TIOMYJIIPHYIO
auTepaTypy  (puU3MYEecKOoro - cojepKaHHs, CIPAaBOYHbIE MaTepuabl,
pecypcnl cetu MHTepHET, BiajgeTh npuéMamMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuu HU3NIECKOTO COIEpKAHUS, B TOM



qHclie MyOJUYHO JIeNaTh KpPaTKUEe COOOILEHHUs O pe3ysibTaTaX MpPOEKTOB
WIM YYEeOHBIX UCCIENOBAHUM, NpPU ITOM TPAMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINE;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECIOBAHUN pPacHpelesaTh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/JayaMH,
CIEIUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJIaJL B  JIEATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xonIy o0yuenus B 8 kijiacce mpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXHOCTH
BO3/IyXa, TeMIlepaTypa, BHYTPEHHSS DSHEpPrus, TEIJIOBON JIBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FJIEKTPUUECKOE MOJIe, TPOBOAHUKH
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHUE W CKaThe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3ALUs TEJ, B3aUMOJICUCTBUE 3apA/IOB, JEHUCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE MArHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBJICHHE;

pacro3HaBaTh TMPOSIBJICHHUE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM YHCIe (U3UYECKHE SBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KANWULSIPHBIC SBJICHUS B TMPUPOJE,
KpUCTAUIbI B mpupoie, uzinydeHue ColiHIAa, 3aMep3aHHe BOJOEMOB,
MOpCKUe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHEra, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUYECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMiH, Jpeiid TMOJIFOCOB, POJIb MATHUTHOTO TOJIS JJIS JKM3HU Ha
3emiie, OJISIPHOE CHUsIHUE, TPU ATOM TEePEBOIUTHIPAKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PUBHMUECKUX
SIBIICHU;

OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCIIOJIB3YS
bu3ndecKue BeTUYNHBI (TeMIIepaTypa, BHYTPEHHSI SHEPTHUS, KOJIUIECTBO
TEIUIOThI, YJE€JIbHasl TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIJIOTa



TJIaBJICHUS, yJeNbHAs TEIUIOTa MapooOpa3oBaHUs, yAEIbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(PPHUIIMEHT TOJEe3HOTO JEWCTBUS TEIUIOBOM
MaIllUHBI, OTHOCUTEIbHAsl BIAXXHOCTb BO3/lyXa, AJICKTPUUYECKHUHN 3apsij,
cuja TOKa, JJICKTPUYECKOE HAIpsHKEHHUE, CONMPOTHBJICHHWE ITPOBOJIHHKA,
yACIbHOE  CONPOTUBJIEHHWE  BEIIECTBa, pabdoTa W MOIIHOCTH
ANEKTPUYECKOT0  TOKa), TMpPU  ONHCAHWUU MPABUIBLHO  TPAKTOBATH
(U3UYECKUI CMBICIT MCIOJIB3YEMbIX BEJIIMYMH, 0003HAYCHUS M €IUHUIIBI
bU3NYeCKX BEIWYWH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEJIWMYWHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SIBJICHUS W IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIC TOJIOKEHUSI MOJEKYJISPHO--KUHETUYECKOU TEOPUU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIIUM TOJIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHECHHS 3apsja, 3akoH Oma JJis yJacTKa IeMd, 3aKOH
Jlxoyns—JleHiia, 3akOH COXpPaHEHMsSI DJHEPruM, MpU HSTOM JaBaTh
CJIOBeCHYI0 (hOPMYJIMPOBKY 3aKOHA M 3alMHUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKCHHUE;

OOBSICHATh (PU3UYECKUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTHYECKUX
IIIarOB C OMOpOM Ha 1-2 HM3y4YEeHHBIX CBOMCTBA (DU3UUYECKUX SIBIICHHUH,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath pacy€THbe 3aJadyd B 2—3 JIEUCTBUS, MCIIOJIB3YS 3aKOHBI H
dbopMyIibl, CBsA3BIBAOIIKME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlaud 3alHChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISi pelIeHUus] 3ajlaud, BBIOMpPATH 3aKOHBI W (QPOPMYIJIBI,
HEOOXOUMBIC i1 ©€ pelieHus, MPOBOIUTH pacuéThl U CpPaBHUBATH
MOJTy4Ye€HHOE 3HaUeHUEe (DU3NUECKON BETUYMHBI C H3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO pPEUIUTh MpPU TOMOIIH
(GU3UYECKUX METOJIOB, HCIMOJIb3ysl OMUCAHUE WCCIIEIOBAHUs, BBIICIATH
MpOBEPSIEMOE  MPEINOJIOKEHHE, OLICHUBATh MPAaBUIBHOCTh TOPSAKA
MIPOBEICHUS UCCIICIOBAHUS, JI€JIaTh BHIBOJIbI,

MPOBOAWTL ONBITHI 110 HAOMIOJMCHHIO (HU3WYSCKUX SABICHHA HIIH
(bU3UYECKUX CBOMCTB TeJl (KauJUIsIpHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/IyXa OT ero o0bEéMa, TemMIepaTypbl, CKOPOCTH TPOIIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHHH OT IIBETa H3JIydYaromieid (MOrIomaroIiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEpPaTypbl KUIKOCTU U
Iom@aaM €€ TOBEPXHOCTHU, JJICKTpHU3alMs TeI U B3aUMOJCHCTBHUE
ANEKTPUUYECKUX 3apsiioB, B3aMMOJICMCTBHUE TOCTOSHHBIX MAarHuTOB,



BU3YyaJM3allsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MarHUTHOTO MOJS Ha HMPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCIOJb30BAHHEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIHMUUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM MPSAMBIX U3MEPEHUH  (3aBUCHMOCTh
CONPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIaJH IOMEPEYHOIrO
CEYEHMS U YIEJIBHOIO COITPOTHUBIICHHS BELIECTBA IIPOBOJIHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MApaJUIEIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOUPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHUs, CJenysl MPEAoKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOMul U TrpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTHUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIJI0KEHHON MHCTPYKLUUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh MPUHIUMBI JAEWCTBUA HU3YYEHHbIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONHUCaHHUS (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOM HHEPruu, 3JIEKTPOOCBETHTEIIbHbBIE
npUOOPHI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IPENOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOJBUraTEIb NOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWMCTBAaxX (PM3MUYECKUX SIBIICHUH U HEOOXOIMMBbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npuOopbl MO CXeMaM M CXEMaTHUYHBIM pPUCYHKaM  (KUJAKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUraTeib BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI SJEKTPUUYECKUX



Iernel ¢ MoCcaea0BaTeIbHBIM U MMapalIeTbHBIM COCTMHEHUEM JJIEMEHTOB,
pasnudas ycIoBHbIC 0003HAYCHHS SJICMEHTOB JJIEKTPUIECCKUX IIETICH;
NPUBOAUTh  NpUMEpPHl  (HAXOAUTh  WHMOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HMCIIOIb30BaHMs (U3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HU I obecnieueHrs 6€30MacHOCTH MPpU OOpalleHuu ¢ npudopamMu 1
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACpKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCITIOJIB30BATh MPHU BBITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJIPHYIO
JUTEPATYpPy (PU3MUECKOTO COIEpKaHHs, CIPaBOYHBIE MaTepHaIbI,
pecypchl cetu HTepHET, BIaieTh MpuéMaMi KOHCTICKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpPATKHE YCTHBIE COOOIICHMUS,
0000mass uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTO
CoIepKaHWsl, B TOM UHCIE TyOJUYHO TIPEACTABISTH PE3YyIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHSATUWHBIN ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paclpeiessTh OOA3aHHOCTH B TPYINE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BBITIOJHEHUEM IIJIaHA JICHCTBUI U
KOPPEKTUPOBAaTh €T0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAd B
JeSATEeIbHOCTh TPYIIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aHMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

WCMOJIb30BaTh TOHATHUS: CHCTEMA OTCYETAa, MaTepualbHAas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JABWXEHUS, edhopmalius
(ympyrasi, TacTH4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSAKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(Pa3BYyK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS ¥ TOTJIONICHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
M30TOIBI, SIACPHAS SHEPTETHKA,;



pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBHU)KEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO0 OKPY>KHOCTH, B3aUMOJICUCTBHE
TE€J, PEaKTUBHOE JIBI)KEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHUE
3ByKa, NPSMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3liokeHue O0eoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTPaJIbHBIX IIBETOB, JUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpyXarolmeM Mupe (B TOM 4YHUCIEe (PU3NYECKHE SIBICHUS B IPHUPOAE:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE T1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJIOTMYECKOE NECUCTBUE BUIUMOTIO,
yIbTPadUOIECTOBOTO U PEHTICHOBCKOTO M3JMy4Y€HUH, €CTECTBEHHBIM
PaIOAaKTUBHBIN (HOH, KOCMUYECKUE Iy4d, PaJAMOAKTHUBHOE H3ITy4YeHUE
NPUPOJIHBIX  MHUHEPAJIOB, JICUCTBUE  PAJMOAKTUBHBIX  H3IYyYCHHU
HAOPTraHU3M YEJIOBEKA), IPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHU;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEl M (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
dbu3ndeckue BENIUYUHBI (CpPEeIHSsI U MTHOBEHHAas CKOpPOCTh Teja MpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUsi, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa W MOIIHOCTb, MOTCHIMANbHAS DJHEPrusi Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIUsl CXKaTOU
NPY>KUHBI, KUHETUYECKAas DHEpPrus, IOJIHAs MeEXaHUYecKas DHEprus,
NEepUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMJIEHUS CPEAbl), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOIb3YEMbIX BEIWYHH,
0003HaueHUsS W CIUHMIBI (U3UUYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMUHY C JIPYTMMH BEJIMYMHAMU,
CTPOUTH TparKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHUS! SHEPryu, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHbl OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOTO YHUCEN
IpU SIIEPHBIX PEakUusax, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CJIEJICTBEHHbIE ~ CBSI3U, CTPOUTh OOBSICHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOPOil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amaud (omHMparmmuecs Ha CHCTeMy U3 2-3
YpaBHEHUI), UCMOJb3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKUE
BEJIMUMHBI: HAa OCHOBE aHaJM3a YCJIOBUS 3a7auyd 3alUCBhIBAaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsI PELIECHUS, IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUA (PU3NIECKOU
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh MNP MTOMOIIH
buU3MYECKUX METO/MOB, HCIOJIB3Ys] OMUCAHHE HCCICNIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
IOPOBEJCHUS  HUCCIIEJOBAHUS, J€NaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHOAa KOJEOAHWU MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3yUYEHUE CBONCTB M300pa)KeHUs B
IJIOCKOM 3€pKajle W CBOMCTB HM300pakeHUsl MpeaMera B coOuparomen
JauH3e, HAOMIOJeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUS, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MIPOBOJNUTH TP HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OMpeAesis
CpellHee 3HayeHUEe u3MepsieMoil BeaM4MHbl ((POKyCHOE paccTosiHUE
coOuparoield JUH3bI), OOOCHOBBIBATH BBIOOp CHoOcCO0a HW3MEPECHHUS
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJIb30BaHUEM TIPSMBIX MU3MEPEHUN (3aBUCUMOCTBH IyTH OT BpPEMEHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOPOCTH, Mepuoja
KoJie0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MPeIoMIIEHHs OT yIJa
NaJcHUsA): IUJIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEILHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI] U TpadUKOB, NeJaTh BHIBOJBI MO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIHESHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas padboTa M MOILIHOCTb, 4acToTa H
nepuos KojeOaHMM MaTeMaTH4ecKoro W TMPYKMHHOTO MasiTHUKOB,
ONTUYECKasl Ccuja coOuparomeid JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHUS, CIEAys MPEIIOKCHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOITYUEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH IPpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKM M3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIIE:
CIHUIOMETP, MATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToannapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W HeoOxoaumble (U3UUECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMATHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHsSI 3J0POBbS U COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEH Cpefie;



OCYIIECTBJIATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACpPKAHUA B
WHuTepHeTEe, CaMOCTOATEIHHO (POPMYITHPYS TIOMCKOBBIN 3apoC, HAXOIUTh
MyTH OTPECIICHUs JOCTOBEPHOCTH MOIYYeHHONH WH(GOpPMAIMK Ha OCHOBE
UMEIOIINXCSI 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCIIOJIb30BATh MPHU BBITTOJHEHUU YUEOHBIX 33JJaHUN HAYYHO--TIOMYJIPHYIO
auTepaTypy  (pHU3MYEcKOoro  CcojiepKaHHs, CIPAaBOYHBIE MaTepuabl,
pecypcsl cetu MHTEepHET, BiIageTh NpuéMaMi KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIKAHUA,
nyOIMYHO TPEICTABIATh PE3yAbTaThl MPOESKTHOM MIIM MCCIEI0BATENbCKON
NESATENIBHOCTH, TMpPU 3TOM TIPaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (U3MKM U CONPOBOXKAATH
BBICTYIUICHUE Tpe3eHTalueldl ¢ Y4YETOM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

n/n

HaumenoBanue pa3ieioB
U TeM IPOrpaMMbl

KoaudecTBO 9acoB

KonTpoJabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

Buabl 1esiTeqibHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpaMMbI
BOCIIMTAHUS

Pa3znen 1.®@u3uka u €€ poJib B MO3HAHUH OKPY:KaIOLIEero MUpa

11

®du3nka - Hayka 0 IpUpojie

bu6nmoreka [JOK
https://m.edsoo0.ru/7f416194

BrisiBnenue paznuuuii
MEX Yy GU3HUECKUMU U
XUMUYECKUMHU
NpEeBpaIICHHUSIMU.
PacnioznaBanue u
KJaccu(uKaus
(bu3NYECKUX SIBJICHUMN:
MEXaHUYECKHUX,
TETJIOBBIX,
IEKTPUYECKUX,
MarHUTHBIX U CBETOBBIX.
Habmonenue u
onucaHue PU3NIECKUX
SIBJICHU I

1.2

dusnyeckue BeIUINHEI

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

OnpeneneHue eHbl
JEJICHUS IKaJIbI
M3MEPUTEIIBHOTO
npubopa. smepenue
JIMHENHBIX Pa3MepOB Tel
Y TIPOMEKYTKOB



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

BPEMEHHU C YUETOM
IIOTPEIHOCTEM.
N3mepenne o0bEma
KUJKOCTHU U TBEPAOTO
tena. U3mepenne
TEMIEPATYPHI TIPH
HNOMOUIY KUJKOCTHOI'O
TEPMOMETpa U JaTYuKa
TeMIepaTypsbl.
Beimonnenue
TBOPYECKUX 33JaHUH 110
IIOUCKY CIIOCOO0B
U3MEPEHHS] HEKOTOPBIX
(buzrgecKux
XapaKTEPUCTHK,
HalpuMep, pa3MepoB
MaJIbIX 00BEKTOB
(BoJIOC, MPOBOJIOKA),
yIaEHHBIX O0BEKTOB,
OO0JIBIINX PACCTOSHUMA,
MaJIbIX POMEKYTKOB
BpeMeHu. O0cyxieHue
npeiaraeMbIxX
Croco0oB

13

EcrecTBEeHHOHAY4HBIH
METO/]] TO3HAHUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

BelaBukeHHe rumnores,
OOBSICHAIOIIUX ITPOCTHIE
SBJICHUSI, HAIIPUMED: —
o4eMy
OCTaHaBIIMBAETCS
JBHKYILIEECS I10



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

TOPU30HTAIILHOM
IIOBEPXHOCTH TEJNO; —
MOYEMY B KapPKYIO
MOTr0/1y B CBETJION
OJIeX/1€ MPOXJIaIHEH,
4YeM B TEMHOM.
[Ipennoxxenue cioco6oB
IPOBEPKU THIIOTES.
[IpoBenenne
UCCJIEIOBAHMUSI 10
IIPOBEPKE KaKOUIN00
runoresbl. [locTpoenue
MPOCTEUIIIUX MOJIEIeH
(bU3MYECKUX SBJICHUH (B
BUJIE PUCYHKOB UJTH
CXEM), HalpuMmep
najieHue MmpeaMera;
IIPSMOJIMHENHOE
pacnpocTpaHeHue cBeTa

Uroro no pazneny

6

Pa3nes 2.1leppoHavajibHble CBeIeHUS] O CTPOCHUH BellecTBa

2.1 Ctpoenue BemiecTBa

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

WCTIOJIb30BaHNE
BOCIIUTATCIIbHBIX
BO3MOKHOCTEM
coJiepKaHusl yueOHOTro
npeaMeTa uepes
JIEMOHCTPALIUIO JIETAM
IpUMEPOB
OTBCTCTBECHHOTO,



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

TPaKIaHCKOTO
TIOBEJICHUS, IPOSIBIICHUS
YeJI0BEKOII00Us U
J0OpOCEPACYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIIX
TEKCTOB JIJISl YTCHUS,
3a/1aq ISl penIcHHs,
IpOOJIEMHBIX CUTYyaLUi
JUTs1 OOCYKJICHUSI B
KJ1acce;

2.2

JIBrxeHue u
B3alMOJICCTBUE YAaCTHI]
BeEIllECTBa

bubmnoreka [IOK
https://m.edsoo.ru/7f416194

HaGmonenue u
00BSICHEHHE
OpOYHOBCKOTO
JIBVOKCHUS M SIBJICHHS
muddysun. [Iposenenune
1 00BsICHEHHE ONBLITOB
10 HAOJIIOICHHIO
TEIIOBOTO PACIINPEHUs
ra3oB. [IpoBenenue u
O0OBSICHEHHE OIIBITOB I10
O0OHApPY>KEHUIO CHJT
MOJIEKYJISIPHOTO
MPUTSDKCHUS U
OTTAJIKUBAHUS

2.3

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

Ornucanwe (¢
HCTIOJIH30BAHUEM
MPOCTBIX MOJIETICH )
OCHOBHBIX Pa3JIn4Hii B



https://m.edsoo.ru/7f416194
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CTPOCHHH Ta30B,
JKUJIKOCTEN U TBEPJBIX
ten. O0BICHEHHE MaJIOH
C)KUMAeMOCTH
KUJKOCTEH U TBEPABIX
Tel, OOJIBIION
C)KMMAEMOCTH T'a30B.
OObsicHEHHE
coxpaHeHHs (POpMEI
TBEPJBIX TEI U
TEKY4eCTH KHUIKOCTH.
[IpoBeneHue onbITOB,
JIOKAa3bIBAIOIIMX, YTO B
TBEPIAOM COCTOSTHUU
BOJIbI YaCTHUIIBI
HaXOoJATCs B CpeTHEM
JaJbIIe APYT OT JIpyTra
(JIOTHOCTH MEHbILIE),
YeM B KHIKOM.
YcTaHOBJIEHHUE
B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMH
arperaTHbIX COCTOSTHUMN
BOJIBI
CYIIIECTBOBAaHUEM
BOJHBIX OPTaHU3MOB
(MC — 6uonorus,
reorpagusi)

Hroro no pazaeny 5




Pa3nen 3./IBu:keHue U B3auMojeiicTBUe TeJl

31

Mexanuueckoe IBUKEHUE

bubmnoreka [IOK
https://m.edsoo0.ru/7f416194

HUccnenosanue
PaBHOMEPHOTO
IBIDKEHUS,
OTpeJICIICHUE Ero
MPU3HAKOB.
Hab6mnronenue
HEPaBHOMEPHOTO
IBIKEHUSA U
OTIpEeJICIICHUE Ero
OTJIMYUH OT
PaBHOMEPHOTO
JIBHDKEHHSI.
Omnpenenenue cKopocTu
PaBHOMEPHOTO
JBUKEHUS (LIapuKa B
JKHIKOCTH, MOJICITH
3IEKTPUUYECKOTO
aBTOMOOWJIS M T.]I.).
Onpenenenue cpenHeu
CKOPOCTH CKOJIb)KEHHS
Opycka UM IapuKa mo
HaKJIOHHOHN IITOCKOCTH
Pemenue 3agay Ha
oTpeieJICHUE TyTH,
CKOPOCTH ¥ BpEMEHU
PaBHOMEPHOTO
IBIOKEHUA. AHAIIN3
rpauKOB 3aBUCIMOCTH
MyTH ¥ CKOPOCTH OT



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

BPCMCHU

3.2

Huepnus, macca,
IJIOTHOCTD

bubmnoreka [IOK
https://m.edsoo0.ru/7f416194

OOBsICHEHUE U
MIPOrHO3UPOBAHUE
SIBIICHUH,
00YCIIOBJICHHBIX
WHEpLUEN, HAIIpUMED,
YTO MPOUCXOIUT MPU
TOPMOKEHUU WU
PE3KOM MaHEBPE
aBTOMOOWJIS, TOUEMY
HEBO3MO>XHO MTHOBEHHO
MPEKPATUTh JBUKCHUE
Ha BEJIOCUIIE/IC WIIH
caMoOKaTe U T. [I.
[IpoBenenue u ananus
OIIBITOB,
JEMOHCTPHUPYIOLIUX
U3MEHEHHUE CKOPOCTH
JIBVOKCHUS Tela B
pe3yJibTaTe NeUCTBUS Ha
HEro JPYTuX Tell.
Pemienne 3ama4d Ha
ONpeJIeTICHUE MACChI
Tena, ero oonéMa u
motHoctul IpoBenenne
W aHAJIN3 OIBITOB,
JIEMOHCTPHUPYIOIITIX
3aBHCUMOCTbH U3MCHEHUSI
CKOPOCTH T€Jla OT €ro
Macchl Ipu



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

B3aUMOJCHCTBUH TEII.
N3mepenue maccel Tenna
Ppa3InYHBIMHU
CII0COOaMH.
Onpenenenue
IUIOTHOCTH TEJa B
pe3yJbTaTe U3MEPEHUs
€ro Maccel 1 00bEMa

3.3

Cuna. Bune! cun

14

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

N3yuenune
B3aMMO/JICHCTBHUS KaK
PUYHHBI U3MEHEHUS
CKOPOCTH T€Jla UJIH €r0
nedopmaruu. Onucanue
peaNbHBIX CUTYALNI
B3aWMO/JICHCTBUS TEJ C
TTOMOIITBIO MOJETIeH, B
KOTOPBIX BBOJAUTCS
MOHSITUE U U300paKEHNE
cuibl. M3yuenue cuisl
YIPYTOCTH.
HccnenoBanue
3aBUCUMOCTH CHJIbI
YOPYrOCTH OT
VIUTMHEHUS PE3UHOBOTO
LIHYpa WIN NPY>KUHBI (C
MMOCTPOCHHUEM Tpaduka).
AHann3 MpaKTUYECKUX
CUTYyaIHi, B KOTOPBIX
MPOSIBISIETCS ACMCTBUE
CUJIBI YIPYTOCTH



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

(ynpyrocTs Ms4a,
KPOCCOBOK, BETOK
JepeBa u JIp.). AHaIIU3
CHUTYaIIUi, CBS3aHHBIX C
SIBJICHHEM TSTOTCHUSI.
OO0bscHenue
OpOUTATBHOTO
JIBUKCHHSI TUTAHET C
UCTIOJIB30BaHUEM
SIBIICHUSI TATOTCHUS 1
3aKOHA MHEPIIUH.
N3mepenue Beca Tena ¢
TIOMOIIBIO
JTMHAMOMETpA.
O6ocHOBaHME 3TOTO
croco6a U3MepeHus.

Uroro no pazneny

21

Pa3nen 4./laBjienue TBEPABIX Te,

JKHIKOCTEeH M ra3oB

4.1

Hasnenue. [lepenaua
JIaBIICHUsS TBEPIABIMU
TeJIaMU, KUIKOCTIMU U
razamu

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

Ananus u oObsICHEHHE
OTIBITOB ¥ IPAKTHYECKUX
CUTYyaIui, B KOTOPBIX
MPOSIBIISICTCS CHJIa
nasieHus. O0O0CHOBaHUE
Croco00B YMEHbIIICHUS
Y YBEITUWICHHS
nasienus. 3yduenue
3aBHCUMOCTH JIaBJICHUS
rasa ot oonéma u
TEMIIepaTypEbI.



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

Nzyuenue
ocobeHHOCTeH nepenaun
JIaBJICHUS TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U
razamu. O00CHOBaHHUE
pe3yJIbTaTOB OMBITOB
0COOEHHOCTSIMU
CTPOCHUSI BEIIECTBA B
TBEPIAOM, KUIKOM U
razoo0pa3zHOM
COCTOSIHHSIX.
DKCIEepUMEHTaIbHOE
JI0Ka3aTelIbCTBO 3aKOHA
ITackans. Pemienue
3a7a4 Ha pacuet
JaBJIEHUs TBEPJOTO Tela

4.2

JlaBiaeHue KUJIKOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

HcciaenoBanue
3aBUCHMOCTH JaBIICHUS
KUJKOCTU OT TITyOUHBI
MOTPYKEHHS U
IIOTHOCTH KHJIKOCTH.
HaGmronenue u
0OBsICHEHHE
THAPOCTATUIECKOTO
rapajioKca Ha OCHOBE
3akoHa Ilackars.
N3yuenune
COOOIIAIOIINX CS
cocynos. Pemenne
3a/1a4 Ha pacyer



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

JaBJICHHUS JKUIKOCTH.
OO0BsicHEeHHE PUHIIAIIA
IencTBHSA
TUIPABINYECKOTO
npecca,
ITHEBMATHYECKHX
MaIuH. AHaIU3 U
00BsICHEHHE
MPAKTHYECKUX
CUTYalluH,
JEMOHCTPHUPYIOIINUX
MIPOSIBJICHUE JaBICHUS
JKMIKOCTH U 3aKOHA
[Tackans, Hanpumep
MIPOIIECCOB B OpTraHU3ME
IpU NIyOOKOBOJAHOM
HBIPSTHAN

4.3

ATMochepHoe TaBieHne

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

DKcIepUMEeHTaIIbHOE
oOHapyXeHue
aTMoc(epHoro
JaBJICHUS. AHAINU3 U
00BSICHEHUE ONBITOB U
MPaKTUIECKUX CUTYAITUH,
CBSI3aHHBIX C JIEUCTBHEM
aTMochepHoro
nasienusi. O0ObIcHEHNE
CYIIECTBOBaHUS
aTMocepsl Ha 3emie U
HEKOTOPBIX TUTAHEeTaX
WK €€ OTCYTCTBHS Ha



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

JPYTUX IJIaHeTaxX U
Jlyne. O0bsicHeHUE
WU3MEHECHHS TUIOTHOCTH
aTMOC(epBbI C BBICOTOW
3aBUCHMOCTH
aTMoc(epHOTro
JIABJICHUS OT BHICOTHI.
Pemenue 3amau Ha
pacuér atmochepHOro
nasiieHus. Mzydenue
ycTpoiicTBa Oapomerpa-
aHepoua

4.4

JleficTBUE KUJAKOCTH U
ras3a Ha OrpyK€HHOE B
HUX TEJI0

bu6nroreka [JOK
https://m.eds00.ru/7f416194

DKcIepUMEHTAIIbHOE
oOHapyXeHHe 1eHCTBUS
JKUJKOCTH U Ta3a Ha
NOTPYKEHHOE B HUX
teno. Onpenenenue
BBITAIKUBAIOIIEH CHIBI,
JIEUCTBYIOLIEH HA TEJIO,
IIOIPY>KEHHOE B
*Kunkocts. [IpoBenenue
U 00CYXKIEHHE OTIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHUIIBI,
JIEUCTBYIOIIEH Ha TEJIO B
JKHIKOCTH, OT 00bEMa
MOTpY>KEHHOMU B
YKUJKOCTh YacTH TeJlla U
OT IIOTHOCTH



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

s)kunikoctu. [IpoBepka
HE3aBHCUMOCTHU
BBITAJIKUBAIOIICH CHJIBI,
JICUCTBYIOILEH Ha TEJIO B
JKHJIKOCTH, OT MacChl
tena. MccnenoBanue
3aBHCHMOCTH Beca Tella
B BOJIE OT 00BhEMa
HOTPYKEHHOU B
JKMJIKOCTh YacTH TeJAa.

Wroro no pazneny 21

Pa3nes 5.PaGora n MmomiHOCTB. JHeprus

51 PaGora 1 MoIHOCTH 3

bub6mnoreka [IOK
https://m.edso0.ru/7f416194

DKCMEPUMEHTAIBHOE
olnpezeeHue
MEXaHUYECKOM paboThI
CHUJIBI TSKECTH TIPU
NaJICHUU TEJA U CUJIBI
TpEHUs MIPU
PaBHOMEpPHOM
MEPEMEILICHUY TEeJIa MO
TOPU30HTAIILHON
noeepxHoctu. Pacuér
MOIIIHOCTH,
pa3BUBaEMOM IpH
MOABEME I10 JIECTHHIIE.
Pemenue 3anau Ha
pacuér MEXaHUYECKOMN
paboTHl U MOIITHOCTH



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

5.2

IIpocThie MexaHU3MBI

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

Onpenenenue
BBIUTPHIIIIA B CUJIE
MPOCTBHIX MEXaHU3MOB
Ha MpUMepe phlyara,
MOJIBUKHOTO U
HEMOJIBUYKHOTO OJIOKOB,
HaKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBus
paBHOBECHS pbIyara.
O6HapyxeHue CBOMCTB
MPOCTHIX MEXaHNU3MOB B
Pa3INYHbBIX
UHCTPYMEHTAX U
PUCIIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY 1
TEXHUKE, a TAK)KE B
JKUBBIX OpraHU3Max.
DKcIepUMEHTaIbHOE
JI0Ka3aTelIbCTBO
paBeHCTBa paboT mpu
MPUMEHEHUHU MPOCTHIX
MEXaHHU3MOB.
Ompenenenne KIT[
HAKJIOHHOU
IockocTu.Pemenue
3a/1a4 Ha MPUMEHEHUE
npaBuja paBHOBECHS
pbluara 1 Ha pacuér

KIIA

5.3

Mexanndeckas SHEPIrusa

bu6nmoreka [JOK

3KC1’ICpI/IMCHTaJ'IBHOC



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

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

onpeJieseHue
W3MEHEHUS
KUHETHYSCKOU U
MMOTEHIIHAILHOM
SHEPruH TeJla MPU €ro
CKaThIBAaHHH I10
HAKJIOHHOM IINIOCKOCTH.
PopMynMpOBaHKE HA
OCHOBE HCCJICHOBaHUS
3aKOHA COXpaHEHUSs
MEXaHUYE€CKOW SHEPTUH.
OO6cyxneHre rpaHuly
MIPUMEHUMOCTH 3aKOHA
COXpaHEHUSI SHEPTUH.
Pemenne 3amad ¢
HCIOJIL30BaHNEM 3aKOHA
COXpaHEHUS SHEPTUU

Uroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 12

YACOBIIO ITPOIT'PAMME



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

8 KJIACC

n/n

HaumenoBanue pa3ae/ioB
U TeM IPOrpaMmbl

KoaudecTBO 9acoB

Bcero
padoThI

KonTtposabHubie

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3zoBaTejibHbIE

pecypchl

Buabl nesitesqibHOCTH
o0yyarommxcs ¢
ydeToM padoueit
NPOrpamMMblI
BOCIIUTAHHUSA

Pa3ne

1 1. TenioBble ABJIeHUSA

11

Crtpoenue u CBOMCTBa
BEIIIECTBA

bu6nunoreka [IOK

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

Habmonenue,
IPOBEJICHUE U
00BsICHEHHE OIBITOB
10 HAOJIIOIEHUEO
TEIUIOBOr'O
pacIIMpeHHsI Ta30B,
JKUAKOCTEN U
TBEPABIX TEIL
OOnbscHeHnE
coxpaHeHust 00bEMa
TBEPABIX TE,
TEKY4eCTH KUAKOCTU
(B TOM uncIe,
pa3HUIIBI B TEKYYECTH
JUTSL pa3HbIX
KUIKOCTEN),
JaBJIEHM Ta3a.
[IpoBenenue ompITOB,
JEMOHCTPHUPYIOIINUX
3aBUCUMOCTD
JTaBJICHUS BO3yXa OT



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

ero oobémMa u
HarpeBaHus WiIn
OXJAXKIECHHS, U UX
00BsACHEHHE HA
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO
yueHus. AHanus
MPAKTHYECKUX
CUTYallH, CBSI3aHHBIX
CO CBOMCTBaMH I'a3oB,
JKAOKOCTEN U
TBEPJBIX TEI

1.2

TennoBsle IPOLECCHI

21

bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

O6ocHOBaHME MPaBUI
WU3MEPEHUs
TEMITEPaTYpHhI.
CpaBHenue
pa3IMYHBIX CIIOCOOOB
U3MEPEHUS U IIKaJ
TeMIepaTypsbl.
HaOmronenne n
00BSCHEHME OIBITOB,
JEMOHCTPHUPYIOIINUX
HU3MCHCHHUE
BHYTpPEHHEH YHEPTUH
TeNa B pe3yNbTaTe
TEIUTONIEPeIavuH U
paboThI BHELITHUX
cui. HabGmonenue u
0OBSICHEHHE OIBITOB,
o0cyxieHue



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

MPAaKTUYECKUX
CUTyaluH,
JEMOHCTPHUPYIOIINUX
pa3IUYHbIC BUIbI
TEIUIONepe1aun:
TEIUIONPOBOAHOCTb,
KOHBEKIIHIO,
U3JIy4EHUE.
HccnenoBanue
SIBIICHUS
TeriooOMeHa Impu
CMEIIMBaHUH
XOJIOJIHOW U TOpsYEe
Bobl. HaOmronenme
YCTaHOBJICHUS
TEIIOBOTO
PaBHOBECHS MEXTY
ropsiued U XOJI0JHOU
Boziol. Onpenenenue
(u3mepenue)
KOJIMYECTBA TEIIOTHI,
MOJTYYEHHOT 0 BOJOM
U TEII000MEHE C
HarpeTbiM
METAJTTUYECKUM
LUJIHH]IPOM.
Omnpenenenue
(u3mepenue)
YIE€TBHOU
TEIJIOEMKOCTH




BellecTBa. Pemenue
3a/1a4, CBSI3aHHBIX C
BBIYHCJIEHUEM
KOJIMYECTBA TEIIOTEI
U TEIJIOEMKOCTH TIPH
TEIUIOOOMEHE

Wroro no pazueny

28

Pa3zgen 2.95ekTpryeckre H MATHUTHBIE SIBJIEHUS

2.1

DNEeKTPUUECKUE 3apsiJIbl.
3apsoKeHHBIE Tela U UX
B3aUMO/IEHCTBHE

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

HaOmronenue n
IIPOBEJICHHE OIBITOB
0 JICKTPHU3AIIH TEIl
npu
COTNIPUKOCHOBCHUH 1
UHAYKLHEH.
HabGmronenue u
0OBSICHECHHE
B3aMOJICHCTBHS
OJHOUMEHHO U
Pa3sHOMMEHHO
3apSHKSHHBIX TEIL.
OObsicHEHHE
MPUHIINAIIA IEHCTBUS
ANEKTPOCKOIIA.
OO0BACHEHNE IBICHUN
ANEKTPU3ALNU TIPH
COIPUKOCHOBEHUH
TEJl U UHAYKIUEN C
HCII0JIb30BaHHEM
3HAHUH O HOCUTEIIIX



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

AIEKTPUUYECKUX
3apsI/IOB B BEIIIECTBE.
Pacno3naBanue u
00BsACHEHNE SIBICHUI
AJICKTPU3ALNH B
IIOBCETHEBHOU
sku3Hu. HaOmronenue
1 00BICHEHHE
OIIBITOB,
WLTIOCTPUPYIOIIHAX
3aKOH COXPaHCHHUS
AEKTPUYECKOTO
3apsina. Habmronenue
OIIBITOB 110
MOJICTTUPOBAHUIO
CHUJIOBBIX JIMHUM
AEKTPUYECKOTO
nois. MccnenoBanue
JIENCTBUS
ANEKTPUYECKOTO TOJIS
Ha MPOBOJIHUKH U
TDJICKTPUKA
®denepanbHast
pabouas mporpamma |

Ddusuka. 7-9 kiraccel
©

2.2

IlocTossHHBINM
3JIEKTPUIECKUN TOK

20

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Hab6monenne
Pa3TUYHBIX BUIOB

e CTBHSA
ANEKTPUYECKOTO TOKA



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

1 0OHAPY)KEHHE ITUX
BUJIOB JICHCTBUS B
IIOBCETHEBHOU
sku3Hu. HabOmronenue
BO3HHUKHOBEHUS
ra3oBOro paspsiiaa u
AIEKTPUUECKOTO TOKA
B s)kukocTr COopka u
HCIIBITAHUE
3NIEKTPUYECKOM LIENHU
IIOCTOSIHHOTO TOKA.
H3mepeHue cuiibl
TOKa aMIIEPMETPOM.
H3mepenne
AIEKTPUUYECKOTO
HaATPSDKEHUS
BOJIbTMETPOM.
[IpoBenenue u
00BSCHEHME OIBITOB,
JEMOHCTPHUPYIOLIUX
3aBHCHUMOCTD
3IEKTPUUYECKOTO
COINPOTUBJICHUS
MMPOBOJIHHKA OT €T0
JUTAHEI, TUIOIIA N
TIONIEPEYHOTO CEUCHUS
¥ MaTepuaa.
Hccnenopanue
3aBUCHMOCTH CHJIBI
TOKa, MTPOTEKAOILIETO




4yepes pe3ucTop, OT
COIIPOTUBJICHUS
pe3ucropa u
HaIPsDKEHUS Ha
pesucrope. IIpoBepka
IIPABUJIA CJIOKECHHUS
HaIPSOKECHUH TIPU
IIOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX
PE3UCTOPOB.
IIpoBepka npasuna
JUISL CUJIBI TOKA IIPU
HapaJyIeIbBHOM
COEIMHEHUU
PE3UCTOPOB

2.3

MaruuTHbIe IBIEHUS

15

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

UccnenoBanme
MarHuTHOTO
B3aUMOJICHCTBHS
ITOCTOSIHHBIX
MariutoB. M3yuenue
MAarHUTHOTO ITOJIS
ITOCTOSTHHBIX
MarHuTOB TIPU UX
00bEIMHEHUH H
Ppa3eNeHuN.
HccnenoBanue
MAarHUTHOTO
B3aNMOJEUCTBUSI
TIOCTOSIHHBIX
MarHutoB. M3yuenue



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

MarHUTHOTO MOJIS
ITOCTOSIHHBIX
MarHuTOB MPH UX
00BEIMHEHUN U
pa3ieeHUH.
[IpoBeneHue onbITOB
110 BU3yaJIN3aLUU
I1OJIS IOCTOSTHHBIX
MarautoB. M3yuenne
SIBJICHHS
HaMarHUYMBaHUS
BEIIICCTBA.
HccnenoBanue
IEUCTBUS
3JIEKTPUYECKOIO TOKA
Ha MarHUTHYIO
crpenky. [Iposenenue
OIIBITOB,
JEMOHCTPHUPYIOLIUX
3aBHCHMOCTD CHJIbI
B3aMOJICHCTBHS
KaTYIIKUA C TOKOM U
MAar"HuTa OT CHJIbI 1
HaIpaBJIeHUs TOKA B
KaTyIlKe. AHaIu3
CUTyalun
MPAKTUYECKOT O
IPUMEHEHUS
JJIEKTPOMAarHuToB (B
OBITOBBIX




TEXHUYECKHUX
YCTPOWCTBAX,
MPOMBIIIICHHOCTH,
MEIHIINHE).
N3ydenune nencTBus
MarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM.
N3ydenue nencTBug
ANIEKTPOBUTATES.
Namepenne KIT/]
3JIEKTPOIBUTATEIbHON
YCTQHOBKH.
PacnioznaBanue u
aHAJIN3 PA3JINYHBIX
IIPUMEHEHHUN
3JIEKTPOIBUTATEIIEH
(TpaHcmopT, ObITOBBIE
yCTpOICTBA U Ap.)

2.4

DneKTpoOMarHuTHas
WHTYKIUS

bu6nunotexka [IOK
https://m.edsoo.ru/7f4181ce

OMBITEI IO
HCCJICTOBAHUIO
SIBIICHUS
3JIEKTPOMAarHUTHOU
VHIYKLWHN:
HCCIICIOBaHNE
H3MEHEHUH 3HAUEeHUS
U HampaBJIECHUS
WHAYKIIMOHHOT'O TOKa

Hroro no pazneny

37

PesepBHOE Bpems



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

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

68

14.5




9 KJIACC

Ne
n/n

HanmenoBanue
pa3iesioB U TeM
MPOrpamMMbl

KoaudecTBO 9acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnuyeckue
padoTbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/IbHbIE

pecypcsbl

BocnurareabHBIN
ACIHEeKT

Pa3zgen 1.Mexanuueckue ABJICHUA

11

Mexannueckoe IBHKEHUE
M CIIOCOOBI €10 OIMUCAHUS

10

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

AHaiu3 u 00CyXJICHHE
Pa3TUYHBIX IPUMEPOB
MEXaHUYECKOIO
JIBWKEHUS. AHATIU3 U
o0cyxeHne croco0oB
OO0cykIeHHEe TPaHHUIL
IPUMEHUMOCTH MOJICIIN
«MaTepuallbHas TOYKA.
Onucanne
MEXaHUYECKOTO
JBUKCHUS PA3IMIHBIMA
crioco0amu (ypaBHEHHE,
Tabauna, rpaguk).
AHau3 )KU3HEHHBIX
CUTYaIui, B KOTOPBIX
TIPOSIBIISICTCS
OTHOCHUTEILHOCTE
MEXaHUYECKOTO
nBexennsa. HaOmroneHme
MEXaHUYECKOTO
JIBIDKEHUS TeJia
OTHOCHUTEIIEHO Pa3HBIX



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

Ten orcuéra. CpaBHEHHE
IIyTeW U TPACKTOPUI
JBUKEHHS OJTHOTO U
TOTO K€ Telna
OTHOCHUTEJIHO Pa3HbIX
Tea oTcuéTa. AHAIIN3
tekcTa ["anmunes 06
OTHOCHUTEIIbHOCTH
JIBU>KEHUSI; BHITIOJIHCHHE
3a/IaHUM 110 TEKCTY
(CMBICITOBOE UTEHHUE).
Onpenenenue cpeaHei
CKOPOCTH CKOJIbKEHHS
Opycka WIv ABUKCHUS
mapukKa o HakJIOHHOM
riockocTu.Onpesienenue
CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (LIapuKa B
YKUJKOCTH, MOJIETIN
3IEKTPUUYECKOTO
ABTOMOOWJIA U T. T1.).
Omnpenenenue nyTy,
IIPOMIEHHOIO 32 TAHHBIN
MIPOMEKYTOK BpEMEHH, 1
CKOpPOCTH TeJa 1o
rpaduKy 3aBHCUMOCTH
MyTH PaBHOMEPHOT'O
JBIDKEHUSI OT BPEMEHH.
OO6cyxnenne
BO3MOYKHBIX TTPUHIIUIIOB




NeicTBUS MpUOOpPOB,
U3MEPSIOIINX CKOPOCTh
(cimIOMETpOB).
Brruucnenue nytu u
CKOPOCTH IIpU
PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM
JBIKEHUHU TeJa.
Onpenenenue
MPOWUJIEHHOTO ITYTH U
YCKOPEHHUS ABUKEHUS
TeJa 1o TpaduKy
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O
IIPSIMOJIMHEMHOT O
JBUKEHUS TeJa OT
BpeMeHu. [IpoBepka
TUIIOTE3bI: €CIIH MPHU
PaBHOYCKOPEHHOM
JIBIKEHUH O€3
Ha4aJIbHOW CKOPOCTH
MyTH OTHOCSATCS KaK Psif|
HEUYETHBIX YHCEeJI, TO
COOTBETCTBYIOIIHE
MMPOMEXYTKH BPEMEHHU
OJINHAKOBHI.

1.2

Bsaumoaeiictsue Tem

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

HaoOmoaenue u
00CyX/ICHHE OTIBITOB C
JBUKCHHUEM Teja MPu
YMEHbIIIEHUH BIUSHUS



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

JIPYTUX Te,
MPETSITCTBYIOMIUX
IBIKEHUIO. AHAIN3
TekcTa 'anumes ¢
OIMMCAaHHEM MBICTICHHOTO
IKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO
3aKOH UHEPIIHH;
BBIINOJIHEHHE 3aJaHUH 110
TEKCTY (CMBICIIOBOE
ytenue). O0cyxaeHne
BO3MOKHOCTH
BBIIIOJIHEHMS 3aKOHA
WHEPIUHU B PA3IUIHBIX
CHCTEMaX
orcuéra.]lercTBuUs C
BEKTOpPAMHU CHUJI:
BEINIOJIHEHHE 3aJaHUH 110
CIIOKEHUIO U
BBIYMTAHUIO BEKTOPOB.
HaOmronenne n/unn
MIPOBE/ICHUE OIBITOB,
JEMOHCTPHUPYIOLIUX
3aBUCUMOCTh YCKOPEHUS
Tela OT MPUJIOKEHHOU K
HEMY CHUJIBI 1 MacCChI
Tena. AHaIM3 U
00BsICHEHUE SIBJICHUM C
HCIOJIb30BAHUEM
BTOPOTO 3aKOHA




HsroTona. Pemenne
3a71a4 C UCTOJIb30BAHUEM
BTOPOTO 3aKOHA
HproTona u npaBuiia
CJI0’KCHUS CHIL.
Omnpenenenue
KECTKOCTHU TIPY>KUHBI.
AHanu3 cuTyauuu, B
KOTOPBIX HAOJIIOTar0TCS
ynpyrue nedopmanuu, u
X 00BSICHEHHE C
HCITOJIb30BaHUEM 3aKOHA
I'yka. Pemenue 3anau ¢
HCITOJIb30BaHUEM 3aKOHA
I'ykxa. Uccnenosanue
3aBUCUMOCTH CHJIbI
TPEHUS CKOJIBXKEHUS OT
CUJIbl HOPMAJIBHOTO
nasienus. O0CcyxaeHue
pe3yNbTaToB
HCCIIEIOBAHMS.
Onpenenenue

KO3 duIMeHTa TPEHUS
cKkonbxeHus. 3mepenue
CHUJIBI TPEHUS

MOKOS. AHAITN3 CHUII,
JIEHCTBYIOIMX Ha TEJIO,
MOKOSIIEECS Ha OTOpeE.
Onpenenenue eHTpa
TSXKECTU Pa3TUYHBIX TEJ




13

3aKOHBI COXpaHEHUs

10

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

HaOmronenune n
00CYyKIEHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX
nepeaavy uMITyJibca mpu
B3aMMO/ICCTBUH TEII,
3aKOH COXPaHEHUs
UMITyJIbCa TPHU
a0COJIIOTHO YIIPYTrOM U
HEYNPYTrom
B3aUMOJCHCTBUH TEII.
AHanu3 cuTyauui B
OKPY’KaroIlle! KU3HU C
HCIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.
Pacno3naBanue siBJICHUS
PEaKTHBHOTO JABUKEHUS
B IIPUPO/JIC U TEXHUKE.
[IpumeHeHue 3akoHa
COXpaHEHHUs UMITYJIbCa
JUIs pacuéra
pE3yJIbTAaTOB
B3aMMOJENCTBUS Tel (Ha
npuMepax HEynpyroro
B3aMMO/ICHCTBHS,
YIPYroro eHTPaTbHOTO
B3aUMOJICUCTBUS ABYX
OJMHAKOBBIX TEJ, OJHO
U3 KOTOPBIX
HEIOABHXKHO). Pemenue
3aJ1a4 ¢ UCIOJIb30BaHUEM



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

3aKOHA COXPaHECHHUS
umnyisca. Onpenenexnue
paboThI CHIIBI YIPYTOCTH
IIPY NTOABEME I'Py3a C
UCIIOJIb30BAHUEM
HEIOJBUKHOTO U
HOJBM>KHOTO OJIOKOB.
H3mepenue MOIHOCTH.
H3mepenne
NOTEHUUAIbHON SHEPTUU
yapyro
nedopMupoBaHHON
npyxuHsll3mepenue
KMHETUYECKOUN IHEPTUU
Teja Mo JUIMHE
TOPMO3HOTO IIyTH.
DKcIepUMEHTaIbHOE
CpPaBHEHHE U3MEHEHUs
MMOTEHLIMAIIBHON U
KMHETUYECKOUN IHEPTUi
Tesa NPy ABUKEHHUHU 1O
HAKJIOHHOM IVIOCKOCTH.
DKCTepUMEHTAIbHAS
MIPOBEPKA 3aKOHA
COXPaHEHHUS
MEXAHUUYECKOHN IHEPTUU
MIpU CBOOOTHOM
nanenuu. [Ipumenenue
3aKOHA COXPaHEHUs
MEXAHUUYECKOHN dHEPTUH




JUTA pacyéra
MMOTCHIIMATLHON U
KMHETUYECKON YHEPT Uil
Tela. Pelenue 3agad ¢
HCITOJIF30BaHNEM 3aKOHA
COXpaHEHUs
MEXaHUYECKOM SHEPTrUun

Hroro no pazneny

40

Pa3zgen 2. Mexannueckue KoJ1e0AHUA U BOJHBI

91 Mexanuueckue
' KOJIeOaHUS

bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a6

Ha0mronenue xonedbauuii
MO/ IEHCTBUEM CHII
TSOKECTH U YIIPYTOCTH U
oOHapyXKeHHe MOJOOHBIX
KoJIeOaHMii B
OKpPYKaroIlleM MUpeE.
Amnanus konedaHun
rpy3a Ha HATH U Ha
npyxuse. OnpenenecHue
YacTOTHI KOJIeOaHuH
MaTEMAaTHYECKOro 1
IPY>KUHHOTO
MAasITHAKOB.
HaOmronenne n
00BACHEHHE SIBICHUSA
pe30oHaHca.
Hccnenoanue
3aBUCHMOCTH MIEpHOA
KoyieOaHui
IIOIBEIIEHHOT0 K HATH



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

rpy3a OT JJIMHBI
Hutu.lIpoBepka
HE3aBUCUMOCTH TIEPHOJIa
KoJIeOaHuil Tpy3a,
ITOJBEIICHHOTO K JICHTE,
OT Macchl Ipy3a.
HaoOmoaeunue u
00CyX/ICHHE OIIBITOB,
JEMOHCTPHUPYIOIIAX
3aBUCHUMOCTbH TIEpHOJIa
KoJie0aHU IPY>KMHHOTO
MasTHUKA OT MacChl
rpy3a U KECTKOCTH
npyxusbl. [I[pumenenue
MaTeMaTH4YECKOro U
IPYKHHHOT'O MasSTHUKOB
B Ka4eCTBE MOJCICH I
OITMCaAHMS KOJICOaHUH B
OKPY>KaIOIIeM MHPE.
Pemenue 3amgay,
CBSI3aHHBIX C
BBEIYUCICHUEM WU
OIIEHKOM 4aCTOTEI
(mepuona) xonebanuit
N3mepenue yckopeHus
CcBOOOIHOTO ITaICHNSA

2.2

MexaHu4ecKue BOJTHBI.
3ByK

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OO0Hapy>xeHue 1 aHaIHn3
BOJIHOBBIX SIBJICHHH B
OKPYKaroIIeM MHUpeE.
Habmonenue



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

pacnpocTpaHeHus
POJOTBHBIX
MOTIEPEYHBIX BOJIH (Ha
MOJIENIN) ¥ OOHAPYKEHNE
AQHAJIOTUYHBIX BUJIOB
BOJIH B Ipupojie (3BYK,
BOJIHBI Ha BOJIE).
Brruncnenue qJuHbI
BOJIHBI H CKOPOCTH
pacnpoCTpaHeHuUs
3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE
oTpeIeIICHUE TPaHUIT
YaCTOTBI CIBIIITMBIX
3BYKOBBIX KOJICOaHMIA.
Hab6monenue
3aBUCHMOCTH BBICOTHI
3BYyKa OT YaCTOTHI (B TOM
YHCIIe, C
UCTOJIb30BaHUEM
MY3bIKaTbHBIX
UHCTPYMEHTOB).
Hab6mronenue u
0OBSICHCHHE SIBJICHUS
aKyCTUYECKOTO
pe3oHaHca. AHaIU3
OPUTHHAIILHOTO TEKCTA,
MOCBSIIIEHHOTO
WCIIOJIb30BaHUIO 3ByKa

(unu ynbpTpa3ByKa) B




TEXHUKE (IXOJIOKAIHS,
yABTPa3BYK B MEJHIIMHE
U JIp.); BBITIOJIHCHHE
3aJJaHH IO TEKCTY
(CMBICIIOBOE UTEHHE)

Wroro no pazueny
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Pa3nen 3.9/ieKTpoMaruHuTHOE MOJI€ U IJIEKT

POMArHMTHBIC BOJIHBI

3.1

DIIeKTpOMarHuTHOE T0JIe
Y DJIEKTPOMATrHUTHBIE
BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

IToctpoenne
paccyKIeHui,
000CHOBBIBAIOIIIX
B3aMMOCBS3b
3JIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH.
DKCMEPUMEHTAIBHOE
M3y4YEHHE CBOMCTB
3IEKTPOMArHUTHBIX
BOJIH (B TOM YHCJIE C
MOMOIIIbI0 MOOMIIBHOTO
tenedoHa). AHanHu3
PEHTI€HOBCKHUX CHUMKOB
YeJI0BEYECKOTO
opraHuszma. AHaiu3
TEKCTOB, OTTMCHIBAFOIITIX
MIPOSIBIICHUS
3JIEKTPOMArHUTHOTO
W3JIy4eHUs B IPUPOJIE:
JKUBBIE OpPTaHU3MBI,
U3ITy4eHUs] HeOECHBIX
TeN (CMBICIIOBOE



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

yrenue). PacnosnaBanue
U aHAJIU3 Pa3IMYHbIX
MIPUMEHEHU
3JEKTPOMArHUTHBIX
BOJIH B TEXHHKE.
H3ydeHre BOJIHOBBIX
CBOMCTB cBeTa. Penienue
3a/1a4 C UCTI0JIb30BaHUEM
(hopMyII UIT CKOPOCTH
AIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJHBI U
4acTOTHI CBETA

Nroro no pazneny

Pa3gen 4.CBeTOBbIC AIBJICHUSA

4.1

3aKOHBI PaCIIPOCTPaHEHMUS
CBETa

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HaOmronenue oneIToB,
JEMOHCTPHUPYIOLIUX
SIBIICHUE
IPSAMOJIMHENHOTO
pacnpocTpaHeHus CBeTa
(BO3HUKHOBEHHUE TEHU U
MOJIYyTE€HHU), U UX
WHTEPIpPETALHUS C
HCIIOJIb30BaHUEM
MOHSITUSI CBETOBOT'O
ny4a. OObsICHEHHE U
MOJIETUPOBAHUE
COJITHEYHOT'O ¥ JIYyHHOTO
3aTMEHUM.
HUccnenoBanue



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

3aBUCHMOCTH yTIJia
OTPa)KEHHUS CBETOBOTO
Jy4a OT yrJia MaJeHus.
H3yueHue cBoOMCTB
M300paKeHHS B INIOCKOM
3epkane. Habmonenue u
00BsCHEHHE OIBITOB IO
MOJTYYCHUIO
M300pakeHH B
BOTHYTOM U BBIITYKJIOM
3epkanax. Habmonenue
1 00BbSICHEHHE OIIBITOB
10 TIPEJIOMJICHHUIO CBETA
Ha TPaHUIIC PA3TUYHBIX
cpel, B TOM YHCIie
OITBITOB C ITOJHBIM
BHYTPEHHUM
OTPaKCHHUEM.
HccnenoBanue
3aBUCHMOCTH yTJia
MIPEJIOMJIEHUS OT yrJia
NaJICHUsI CBETOBOTO JIy4a
Ha TPaHUIIE «BO3TYX—
cTekino». Pacrmo3HaBanme
SABJICHUM OTpaXKeHUS U
MPEJIOMJIEHUS CBETA B
IMOBCEIHEBHOM JKU3HU.
Amnanus 1 00bsICHEHNE
SIBJICHUS OIITUYECKOTO
Mmupaxa. Pemenue 3amaqu




C UCITIOJIb30BaHHEM
3aKOHOB OTPaXCHU U
IIPECIOMIICHUA CBETA

4.2

JIMH3EI 1 OIITUYECKHE
pruOOpHI

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

[Tonyuyenue
n300pakeHHii ¢
MIOMOIIIBIO COOUpPATOIICH
U pacCEeMBAIOIICH JTMH3.
Onpenenenue
(hOKYCHOTO pacCcTOsTHUS
1 ONTHYECKOM CHIIBI
coOMparoIIe TUH3HI.
AHanu3 ycTpoicTBa U
MPUHLIUNA JEHCTBUS
HEKOTOPBIX ONTHYECKUX
pruOOpOB:
¢oroanmapara,
MHUKPOCKOIIa, TEJIECKOIIA.
N3yuenue mozaenu riasa
KaK ONTHYECKOM
CHCTEMBI. AHAIN3
SIBJICHUH OJIN30PYKOCTH
U JaJIbHO30PKOCTH,
MPUHIIUIIA JEHCTBUS
OYKOB

4.3

Pasznoxenue Oesoro ceera
B CIIEKTP

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Hab6mronenne
paznoxkeHus 6enoro
CBETa B CIICKT.
Habmronenne n
00BSICHEHHE OIIBITOB I10



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

MOJIYYCHHIO O€JI0T0
CBETAa MPH CIOKCHUH
CBETa Pa3HbIX [[BETOB.
[IpoBenenue u
00BSICHEHUE OTIBITOB 1O
BOCTIPUATHUIO 1IBETA
IPEeIMETOB MpPU UX
HAOJIIOZICHUU 4Yepes
[[BETOBBIE (PUIILTPHI
(1IBETHBIC OYKH)

Hroro no pazneny
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Pa3nea 5.KBaHnToBbBIC ABJICHUSA

5.1

Hcnyckanue u
IIOTJIOIIEHNE CBETA
aTOMOM

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OOGcyxaeHue uenu
onbiToB Pesepdopaa o
MCCIIEJOBAHHUIO aTOMOB,
BBIJIBIDKEHUE TUIIOTE3 O
BO3MOJKHBIX pe3ylibTaTax
OTIBITOB B 3aBUCUMOCTHU
OT IPENIoIaraeMoro
CTPOEHHS aTOMOB,
bopmynrpoBaHue
BBIBOJIOB U3 PE3YJITaTOB
ombIToB. OOCYXIeHHE
IIPOTUBOPEYUI
IUTAaHETAPHOW MOJIEeNIH
aToMa 1 OCHOBaHU Jis
rurnoressl bopa o
CTaIlOHAPHBIX OPOUTAX
JJIEKTPOHOB.



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

HaGmronenune CIIomHbIX
Y JIMHEWYATBIX CIIEKTPOB
W3JIYYCHHS Pa3IMIHbIX
Bemects. OObBICHEHNE
JUHEHYATBIX CIIEKTPOB
U3ITY4YCHUS

5.2

Ctpoenue aTOMHOTO siipa

bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a6

OO6cyxeHne
BO3MOXXHBIX I'MIIOTE3 O
MOJIEJISIX CTPOEHUS sIIpa.
Omnpenenenue cocraBa
sJiep 10 3aJJaHHbIM
MacCOBBIM U 3apsi10BbIM
qucaaM U 1o
HOJIOKEHHUIO B
IIEPUOIUYECKON CUCTEME
3JIEMEHTOB. AHAIN3
M3MEHEHHUs COCTaBa sijpa
¥ €T0 TIOJIOKECHHUS B
NIEPUOIUYECKON CUCTEME
[P 0-paJIMOAKTUBHOCTH.
HccnenoBanue TpeKoB o-
YacTHI] 110 TOTOBBIM
dororpadusm.
OGHapyxeHue u
M3MepeHue
paaranuoHHoro (oHa ¢
MOMOIIBIO TI03UMETpa,
OLICHKA €T0
MHTEHCUBHOCTH. AHAIIN3
OMOJIOTUYECKUX



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

W3MEHCHUH,
MPOUCXOISIINX O
JICUCTBHUEM
PaAMOAKTUBHBIX
W3ITy4CHU.
Hcnonp3oBanue
PaIuOaKTUBHBIX
W3JIyYEHUI B MEAUIIMHE

5.3

S nepHblie peakiuu

bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pewenne 3amau ¢
UCIOJIb30BAHUEM
3aKOHOB COXpaHEHUs
MacCOBBIX U 3apSAJOBBIX
YyHUCeN Ha ONpe/iesieHre
PE3yNbTATOB SIIEPHBIX
pEeaKuurii; aHaIu3
BO3MOKHOCTH WJIH
HEBO3MOXKHOCTH
AJIEPHOM peaKIuu.
OueHka Hepruu CBA3U
SIIEP € UCTIOJIB30BAHUEM
(dhopmybl DifHIITEHHA.
Ob6cyxneHne
MEPCIIEKTUB
MCIOJIb30BaHUS
YIPABIISIEMOTO
TEPMOSIZIEPHOTO CUHTE3A.
O6cyxnenne
MPEUMYILECTB U
AKOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX C



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

SIEPHOU HEPTETUKON

Uroro no pazneny
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Paszgea 6.I1oBTOpUTEIBbHO-0000IAK0IIUI MOLYJIb

6.1

[ToBTOpeHue n
00o011eHne coepKaHus
Kypca ¢pusuku 3a 7-9
KJ1acc

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Boinonnenue yueOHbIX
3aJaHui, TPEOYIOIUX
JIEMOHCTpAaIlUu
KOMIIETCHTHOCTEH,
XapaKTePU3YIOLINX
€CTECTBEHHOHAYUYHYIO
rPAMOTHOCTB: —
IPUMEHEHUS
MOJIYYCHHBIX 3HAHUH IS
HAy4YHOT'O OOBSICHEHUS
(U3HYECKUX SIBJICHUU B
OKpY’Karollle! Npupoe,
B [TIOBCETHEBHOM KU3HU
Y BBISIBJICHUS
buznYeCKUX OCHOB psiaa
COBPEMEHHBIX
TEXHOJIOTHIT; —
MIPUMEHEHHUS OCBOEHHBIX
AKCIIEPUMEHTAITLHBIX
YMEHMH JJIs1
HCCIEN0BAHUSA
buznyecKuX SIBICHUH, B
TOM YHUCJIE ISl TPOBEPKHU
TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEN.
Pemienue pacuérHbix



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

3a/1a4, B TOM 4KCIIe
MpeIoJIararonx
UCIIOJIb30BaHUE
buznyeckux Mojenen u
OCHOBaHHBIX Ha
COJIep’KaHUU Pa3IHYHbIX
pa3nenoB Kypca GU3UKH.
BrinosniHeHue u 3anmra
TPYIIIOBBIX WIIN
WHIUBUAYATBHBIX
MIPOEKTOB, CBSI3aHHBIX C
coJiep’kaHueM Kypca
(107632197

Nroro no pazneny

OBIIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

102

27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 9acoB DJIeKTPOHHbIE
Ne uudposbie
i Tema ypoka Beero Konrpoiabusie | Ilpakruyeckue 0BpasoBaTEbHbIE
padoThbI padoThI pecypent

1 ®dusuka — HayKa o npupoje. JABneHus 1 0 0
TIPUPOIBI

2 Du3nyecKue SIBICHUS 1 0 0

3 du3nuecKre BEITUIMHBI U UX U3MEPEHHE 1 0 0
VYpoxk-uccnenosanue "M3mepenune

4 TEeMIEPATyPhI IPHU MOMOILHU KUAKOCTHOTO 1 0 1
TEPMOMETpa U AaTYNKaA TeMIepaTypsl”

5 MeTtoabl Hay4yHOTO NO3HaHus. OnrcaHue 1 0 0 but6mmoreka [JOK
(GU3UYECKUX SBIICHUN C TOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

5 JTAIBHOCTH MOJETA IapUKa, MYIEHHOTO 1 0 1
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOoJbIle
BbICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 }IOIIZaSBIBaIOHII/Ie JTUCKPETHOE CTPOCHHE 1 0 0 bubmorexa TIOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
but6mmoreka [JOK

8 JlpImierme 1acTHI BelliecTsa 1 0 0 https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 11O

9 HaOJII0/IEHUIO TETJIOBOTO PACIIUPEHUS 1 0 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

Al"pel"aTHBIe COCTOsIHHs B€IICCTBA

OcobeHHoCTH arperaTHbIX COCTOSTHUH BOJIBI.

11 O606mmenue o pasaeny «llepBoHadanbHbIC bubmmorexa [IOK
CBeHe?m et (feHiH Byemecha» https://m.edso0.ru/ff0a0378
12 Mexanunyeckoe ABUKEHUE. PaBHOMEpHOE U bubnnoreka [IOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKOpoCTS. EAMHHLE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHH JIBUKEHUS Bubmorexa IIOK
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [JOK
15 WNueprus. Macca — mMepa HHEPTHOCTH TeJl httos://m.eds0o.ru/f0A0C10
16 IInoTHocTh BemiecTBa. PacyeT maccol 1 bubnuoreka [JOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
TUIOTHOCTH TBEPJIOTO TEJIa
18 Pemenne 3amad mo teme "IIIOTHOCTE bu6mmotexa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTHKA B3aMMOICHCTBHS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH pacTsoKeHus (aedopmariim)
MPYKUHBI OT MIPUIIOKEHHOW CHUITBD»
21 [[IBnenue Tarorenus. Cuna TSKECTH
22| rers Bec e, Powsomme s 6 ront bunorera LIOK
"Crina TsxecTi” https://m.edsoo.ru/ff0al1778
23 Cuna TsDKeCTH Ha JPYTUX IJIaHeTax. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

duznyeckue XapaKTCPUCTUKU IIJIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Msmepertne cit. Jnamometp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec rena. Herecomocts https://m.edsoo.ru/ff0a1778
26 CroxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubanoreka [IOK
OJHOM nIpsiMOid. PaBHOIEMCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHonelicTByrOMmast cun"
28 Cuta Tpenus u €€ Bubl. TpeHue B mpupoe bubnnoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT bubmmoreka [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEI
30 Pemenue 3agay Ha onpeneneHre
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3anau mo remam: «Bec Tenay,
31 «['paduueckoe nzodpakenue cuin», «CHUIIBb», brbnmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAS CHIDY
KonTponbHas padota no remam:
39 «Mexanunueckoe JBUKEHUE», «Macca,
MJIOTHOCTBY, «Bec Tenay, «I 'paduyeckoe
n300paxenue cuimy, «CHITbD)
33 Jasnenue. CiocoObl yMEHbBIIICHUS U but6mmoreka [JOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTb JIaBJICHUS ra3a but6mmoreka [JOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Iepenava naBneHus TBEPABIMU TEIaMU,

bu6mmoreka [IOK

3 SKUIKOCTSIMU U rasaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KMIKOCTH U ra3e, BBI3BAHHOE bubnnoreka [IOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amay o reme «/laBienue B bubmmoreka [IOK
SKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmmoteka LIOK
38 Coobuarouecs cocy At https://m.edsoﬁu/ﬁ0a2970
. bubmmoreka [JOK
39 Papapmirieckiii mpece https://m.edsoﬁu/ﬁ0a3l36
40 Manowmetpsl. [TopirHeBO# KU IKOCTHBIN
Hacoc
41 ATtMocdepa 3eMiH U IPUUKHBI €€ bubmmoreka [JOK
CYLLIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubnnorexa [IOK
42 Bec Bo3nyxa. ATmMochepHoe 1aBiieHHe httos://m.e dso;.lru /f0a2b5a
43 Hsmepenue armocheproro nasienus. OnbIT bubnnoreka [IOK
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO TABJICHUS OT bubnmnoreka [IOK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmochepHoe 1aBieHue bubnuoreka [LIOK
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amay mo reme " AtmochepHoe
nasiieHue"
47 JelicTBHE )XUAKOCTH U Ta3a HA MIOTPYKEHHOE bubnmnoreka [IOK
B HUX T€J0. ApXUMEN0oBa CHIla https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabota «OnpeneneHue bubnmnoreka [IOK

BBITAJIKUBAIOLIEN CUIIBL, IEUCTBYIOLLIEH Ha

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TEJI0, IIOTPYKEHHOC B JKUAKOCTBY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tea B

bubnuorexa [IOK

49 . . 1
BOJIE OT 00bEMA MOTPYKEHHOM B JKUIAKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIa
bu6mmoreka [IOK
50 [InaBanue Te 0 1
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabora "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHHE JIOJKU U 1
onpeneneHue e€ rpy3onoabEMHOCTH"
Pemrenue 3amau o remam: «IlinaBanue
52 cynoB. Bo3ayxormiaBanuey, «JlaBiaeHue 0 bubmmorexa [IOK
YO BOSAYE . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTpomnsHas pabota o reme «JlaBienue 0
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6nmmotexka [IOK
54 Mexannueckas pabota 0
P https://m.edsoo.ru/ff0a3f82
bu6nmmotexka [IOK
55 MoriHocTh. EquHUIIBI MOIITHOCTH 0
B S B https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacu€r MoIHoOCTH, 1
pa3BUBAaEMOM MpH MObEME IO JIeCTHHUIIE"
57 [TpocTeie Mexanu3mel. Peryar. PaBHoBecue 0
CWJT Ha pbIvare
Prluaru B TexHUKE, OBITY M TIPUPO/IE.
58 JlaGoparopHag padora «}I]/ICCJ'II:;I[Iz)BaHI/IC 0.5 buGnnorexa [IOK
P . pHaxp ' https://m.edso0.ru/ff0a478e
YCIIOBUH paBHOBECHS PhIYara
59 Pemenue 3aiau no treme «Y cioBUs 0 but6mmoreka [JOK

paBHOBECUA pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddurmenT nmonesnoro aeicTeus

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakIOHHOM TIOCKOCTHY
61 Pemrenue 3amay o reme "Pabora, 1 0 bubnuoreka [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusa. Kunernueckas u 1 0 bubnuorexa [IOK
MOTEHLAIbHAs SHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [JOK
63 3aKOH COXpaHEHUs1 MEXaHUYECKOM SHEPrUun 1 0 httos://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TeME
"JKcrnepuMEHTAIbHOE OIPEIEIICHNE
64 W3MEHEHNS KUHETHYECKON U [TOTEHIIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM M10cKOCTH"
65 Kontponbnas padora o teme «Pabota u 1 0
MOIIIHOCTb. DHEPTHUS
66 PesepsHblii ypok. PaboTa ¢ Tekctamu 1o 1 0 bubmuoreka [LIOK
teMe "MexaHuueckoe BUKeHue" https://m.edsoo.ru/ff0adee6
PesepBHriit ypok. Pabora ¢ Tekctamu mo
67 teMe "/laBrneHue TBEPABIX TN, )KUJIKOCTEN 1 1 0 bubnnorexa [IOK
rason” https://m.edsoo.ru/ffOa4ffe
68 PesepsHelit ypok. PaboTa ¢ TekcTamu 1o 1 0
teme "Pabora. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
W Tema ypoxa Beero Konrtpoasubie | IIpakrnyeckue By p—
padoThbI padoThbI pecypest
OCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-
1 KWHETHYECKOW TEOPUH U UX OIBITHBIC 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHHS
2 Macca u pa3Mep aToOMOB U MOJIEKYJT 1 0 0
OO®bsicHEHHE CBOWCTB TBEPJOTO, JKUJKOTO U
3 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha 1 0 0
OCHOBE I10JIO’KEHUH MOJIEKYJISIPHO-
KHHETHYECKON TeOpuu
4 Mogenu TBEPAOTO, JKUIKOTO U 1 0 bubanorexa [IOK
ra3z000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
bu6mmoteka [IOK
5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KalUJUIIPHOCTb. 1 bubmuorexa [LIOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHHe U CKaTHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl O 1
CKOPOCTBIO TEIIOBOTO JIBUKEHUS YaCTHUI]
9 Buyrpennss sneprusi. CriocoObl U3MEHEHUS 1 bubmuoreka [LIOK
BHYTPEHHEHN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buas! Terionepenaun 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudpepennus "IIpakTnueckoe

11 HCIIO/Ib30BaHNE TEIJIOBEIX CBOMCTB BEIIECTB bubmorexa LHOK
https://m.edsoo.ru/ff0a65c0
1 MaTEpHAJIOB B LIEJISAX SHEProcoepekeHus "
12 KonuuecTBo TennoThl. Y ienbHast bubnuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnnoreka [IOK
Temoo0MeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHHS TETUI000MEHA PU CMEITMBAHUA bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueit BOJIbI
Pacuer konruecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIsl HarpeBaHMsI TeJla U BBIICIIIEMOT0 UM
IIPU OXJIAXKICHUU
16 JlabGopaTtopnast padota "Onpenenenue bubnnoreka [IOK
yAEJIbHOU TEMJI0EMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIJInuBa. Y IeJbHas TeTioTa bubnnoreka [IOK
Cropanust https://m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBEpICBaHNE
18 KPUCTaJUTMYECKUX Ei[n. VY nenbHas TemioTa bubmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBTICHUS
19 JlaGopatopHas pabota "Onpenenenue bubmuorexa [LIOK
yeJIbHON TEIJIOTHI IUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHAECHCAIHUS. bubmuoreka [LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHMs U KOHIEHCAIIUH. bu6mmoreka [IOK

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BraxxHocTh Bo3ayxa. JlabopaTopHas pabota
"OnpezesneHre OTHOCUTEIBHOM BIIaXKHOCTH

BO3/IyXa"

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

23

Pemenne 3agau Ha OIPCACIICHUC BJIAJKHOCTHU
BO31yXa

24

[TpuHUIMTIBL PaOOTHI TETJIOBBIX JBUTATEIEH.
[TapoBas TypOuna. JIBUrareiab BHyTPEHHETO
CropaHust

25

KII/I TerutoBoro nBurarens. TeroBbie
JIBUTATENIH U 3aIIUTA OKPYKAIOIIEH CPEebl

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

26

3aKOH COXPaHEHUs U PEBpAaILEHUs SHEPTUU
B TEILJIOBBIX IIpOLIECCAX

27

[ToaroToBKa K KOHTPOJIBHOM pabOTE MO TEME
"TerutoBble gBieHUA. I3MeHeHnE
arperaTHbBIX COCTOSIHHM BelecTBa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas padora no teme "TennoBbie
ABJICHUS. VI3MeHeHne arperaTHbIX COCTOSIHUN
BemiecTBa'

bubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. JIBa pona
AIEKTPUUYECKUX 3apsI0B

30

Ypok-uccaenoBanue "DIEeKTpU3aLns T
MHAYKIIMEN U TIPYU CONPUKOCHOBEHHUH"

31

B3anmopeicTBre 3apsSKeHHBIX Tell. 3aKOH
Kynona

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe noje. HanpsixkeHHOCTH
ANEKTPpUUECKOTO nojs. [IpuHumn
CYNEPHO3UIUU IEKTPUUECKUX TTOEH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apsA10B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DnemeHTapHbI 3apsaa. CTpoeHue aToMa

34 [IpoBOgHUKY U IUANEKTPUKH. 3aKOH bubnuorexa [IOK
COXPAHEHUS AJIEKTPUUECKOTO 3aps/ia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1a4 Ha NPUMEHEHUE CBOWCTB bubnuorexa [IOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
36 cyuectBoBanus. Mcrounuku bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleficTBHSI DJIEKTPUUYECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96hb2
Vpok-uccnenoanue "Jleiictue
38 3JICKTPUYECKOTO TOJIsI Ha TPOBOTHUKH U 1
JIARJICKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaJlIaX, YKUAKOCTSIX bubnnoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas 1enb U €€ COCTaBHbIE YacTu
41 Cuna toka. JlabopaTopHas paboTa 05 bubnnoreka [IOK
"N3mepeHue u peryJupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpsikeHune. Bonstmerp.
42 JlaGopaTtopHast pabota "U3mepenne u 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a%14
PETYJIHPOBAHKE HATIPSHKCHUS
43 ComnpoTHuBICHUE TPOBOIHUKA. Y ICTEHOE bubnmnoreka [IOK
COIIPOTHUBIICHHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTb
44 ANEKTPUUECKOTO COMPOTUBICHUS 1 bubnmnoreka [IOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIAIHA https://m.edsoo.ru/ff0aa738
MOMEPEYHOr0 CeueHus: U MaTepuana"
45 3aBUCHMOCTH CHJIBI TOKA OT HANPSHKEHUSI. bubnmnoreka [IOK



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

3akon Oma 1J1d yyacTKa 1enu

https://m.edsoo.ru/ff0aad4a

JlaGopaTtopHas pabota "HcciaenoBanue

46 3aBUCHMOCTH CHJIBI TOKa, UAYIIETO Yepe3 bubmmoreka [IOK
Pe3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs: Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaIeIbHOE
COCMHEHUS IPOBOAHUKOB
JlaboparopHas pabota "IIpoBepka mpasuiia

48 CJI0’KEHU S HAPSHKEHUN MTPU bubnnoreka [IOK
MIOCJIEIOBATEIbHOM COEUHEHUN JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlaGopatopnas padota "IIpoBepka npasuia
49 JUIst CII?IJII)I I’)FOKa Ir)IpI/I Hapaﬂl?IeJIbI;IOM ’ Bubmmorexa LOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB

50 Pemenue 3anau Ha npumeHeHue 3akona Oma bubnnoreka [IOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIIHOCTH SIIEKTPUUYECKOTO TOKA. bubnnoreka [IOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124

59 JlaGopartopHas pabota "Onpenenenue bubmuorexa [LIOK
paboThI U MOIIHOCTH JEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DeKTpuYecKre ey U NOTpeOUTeNn

53 3J1eKT§quCK0171 SHEPruu B gny. Kopotkoe bubmmorexa [OK

https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[TonroroBka kK KOHTPOJILHOU paboTe MO TeMe

54 "DreKTpUUecKue 3apsabl. 3apsHKeHHBIC Tena bubnmnoreka [IOK
" X B3auMmoneiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"

55 KonTtponbHast pabota o reme bubmuoteka LIOK



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

"DeKTpruUecKue 3apsibl. 3apsSKEHHbBIC TeJla
U UX B3aumojacucTBus. I1ocToOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 Ypoxk-uccnenosanue "M3yuenue noneu 1 bubnnoreka [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe noJjie. MarautTHoe mosie 3eMiu 1 bubnuoreka [JOK
€ro 3Ha4YCHHE JIJIS JKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTeaa. MarouTHoe noJje
59 M bubnuoreka [JOK
AIEKTPUYECKOr0 Toka MarHutHoe nosue
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IprMeHeHue JIeKTPOMArHUTOB B TEXHHKE.
" . bubnuorexa [LIOK
60 JlaboparopHas pabora "VM3yueHue necTBHS 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha IPOBOJIHHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSHHOTO TOKA.
Hcnons3oBaHue 3NeKTpoABUTaTeNeil B
. bubmuoreka [JOK
61 TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86c¢
JlaboparopHas padorta "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpoABUTaTes "
62 Omnbrtel Dapages. 3aKOH 2JIEKTPOMArHUTHOM
uHayknuu. [Ipasuno Jlenna
Dnektporereparop. CrocoOsl MOTydeHUs
63 AIEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIIUU
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJIBHOM pabOTE MO TEME
"DneKTpuuecKue U MarHUTHBIE sIBJIEHUS"
65 KonTtponbHas pabora 1o reme bubmuoteka LIOK

"DIeKTpUUECKUEe U MarHUTHBIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepsHblit ypok. PaboTa ¢ Tekctamu 1o 1 bubnnoreka [IOK
teme "Temnosele siBaeHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Paborta ¢ Tekctamu 1o 1 bubnuorexa [IOK
teme "I10CTOSIHHBIN IeKTpUYeCKuil TOK" https://m.edsoo.ru/ffOacdc6
68 PesepBHbIii ypok. PaboTta ¢ TekcTamu mo 1
teme "MaruuTHbie SBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpouabsnsie | Ilpaktuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
1 Mexanudeckoe IBuxeHue. MaTtepuaabHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bu6nmorexa [IOK
MEXaHUYECKOTO JBMKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEHHOE IBHKCHUC 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBUKECHUE. 1
Cpenusisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuorexa [LIOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIUHEIHOTO
6 PaBHOYCKOPEHHOTO JBMxkeHus. [ padux 1
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHI/ISII) Ten;) npu aBHOpCKO €HHOM 1 1 bubmmorexa [OK
YEKOP PHP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBo0OoaHoe nagenue tei. Oneltel [ anunes 1
PaBHOMEpHOE IBMKEHUE TIO OKPYKHOCTH.
9 Ilepuon IE yacToTa 00paleHus pJ?IfI(HeI?IHa;I " 1 bubnmorexa LIOK
P P ' https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [Tepssiit 3akoH HptoToHa. BekTop cuiibl 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnuorexa [IOK
PaBHOelicTBYIOIIAA CUa https://m.edsoo.ru/ff0ae72a
. bubnnoreka [IOK
13 Tpetuii 3akon HetoTona. Cynepro3unus cui httos://m.e dsoc?ru /£026982
14 Pewrenue 3a1a4 Ha NPUMEHEHNE 3aKOHOB bubnuorexa [IOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [IOK
15 Cina ypyroctit. 3axott Iyka https://m.edso;.lru/fanecaZ
16 Pemenue 3anay no reme «Cua ynpyroctu»
17 JlaboparopHas pabota «OnpeneneHue bubmmoreka [TOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoteka [LIOK
18 Cia Tpetiis https://m.edso;.lru/fanf738
bubanorexa [IOK
19 Pemenue 3amau no Teme «Cuiia TpeHUs» https:/fm.e dso;-.lru [—
20 JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
Kod(dUIIMeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau no reme "3akonsl HeroTOHA. bu6mmotexka I[IOK
Cuna ynpyroctu. Cuna Tperus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TTaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus " /[BukeHne T€JI BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cuctema). ['amakTuku"
24 Pemenue 3a1ad mo reme "Cuna TSHKECTH U but6mmoreka [JOK
3aKOH BCEMUPHOTO TSATOTECHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMu4ecKkasi CKOPOCTb. bu6mmoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpy3ku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepranbHOW TOUKH.
AoOcomoTHO TBEpAOE Teo. PaBHOBecHe

bub6mmoteka [IOK

26
TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaLICHUS
27 MowmenT cuitbl. LleHTp TshxecTH
08 Pemenue 3a1ad mo reme "MOMEHT CHJIBI. bu6mmoteka [IOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM PabOTE MO TEME
29 "MexaHn4ecKoe IBUKEHUE bubnmnorexa [IOK
. . ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
KonTponbhas pabota o teme
" bubnnoreka [IOK
30 MexaHn4deckoe IBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
Bzaumopeiictere ten
Nmnynse Tena. Umnysbe cuiibl. 3aK0H
31 COX ZHGHI/I}I UMIT nb};a Yupyroe u bubmioreia LIOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMoJIeiiCTBUE
39 Pemenue 3anau no teme "3akoH coXpaHEHUS bubnnorexa [IOK
ummysibca” https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHuus "PeakTUBHOE ABUKEHHE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [JOK
34 Mexanudeckast paboTa 1 MOIIHOC
PARMECCRAT PABOTA 1 MOHHOEES https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSDKECTH, CUITBI YIIPYTOCTH U bu6mmoreka [IOK
CHUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUSI IPH PABHOMEPHOM

JABMXKCHUU TCJIaA 11O I“OpPI30HT8.J'IBHOﬁ
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IMOBEPXHOCTU

Cs13b 5Hepruu u padotsl. [loTeHnnanbpHas

37
SHEPrust
38 Kunernueckas sueprus. Teopema o bubnuorexa [IOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUU B MEXAHHUKE
40 JlaboparopHas pabora «3yuenue 3akoHa bubnnoreka [IOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe IBHKEHUE U €TI0 bu6nmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue kojaeOanus. BeiHy)aeHHbIE bubnuorexa LIOK
42
koJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTruecKkuil U Mpy>KUHHBIH MasTHUKH
VYpok-uccienoBanne «3aBUCUMOCTD IIEPUOIA
44 Kfne6aHH171 (f[T JKECTKOCTH IT WHEI 1 I\I/)IaC(iI bubmorexa LHOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHEPrUY IPU MEXAaHUIECKUX
KOJIeOaHUIX
JlabopaTtopHas pabora «Onpenenecaue
46 qaCTopTLI Hpne I/IFZ) a Kone6aII{)I/H7I ol WUHHOTO Bubmorexa IIOK
pHoa Py https://m.edsoo.ru/ffOblaec
MAasTHUKA>
Jlabopartopuas padora «IIpoBepka
47 He3aBI;1cm\I/I)OCTHpne )500) aKI:)He6I;.HHﬁF 3a bubnnorexa [IOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexaunueckue BoiHbl. CBOMCTBA
48 MeXaHn4YeCKuX BOJH. [IpogoabHbIE U bubmorexa [IOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 VYpoxk-koH(pepeHus "MexaHnuecKre BOJIHbI
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B TBEpAOM Tetie. CelicMUuecKre BOJTHBI"

50 3Byk. Pacnipoctpanenue u oTpaxkeHUE 3ByKa
51 Ypok-uccnenoranue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepenmus "YpTpa3ByK u bubnnoreka [IOK
uH(ppa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJILHOM PabOTE MO TEME
" bubnuorexa [LIOK
o4 3aKoHbI COXpaHeHusl. MexaHn4eckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs ¥ BOJTHBI
KonTponbnas pabota o reme "3aKoHbI
55 coxpaHeHus. Mexannueckue Kojaeoanus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [IOK
DNEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH
VYpok-koHpepennus "[kana
58 ANEKTPOMArHUTHBIX BOJIH. Vcrionp30BaHue bubmuoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JUJI1 COTOBOU https://m.edsoo.ru/ffOb2fe6
cszn"
VYpoxk-uccnenosanue "M3yueHne CBOMCTB
but6mmoreka [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOUIBIO
" https://m.edsoo.ru/ffOb2c6c
MOOWIJIBHOTO TenedoHa
60 Pemenue 3aa4 Ha onpeieNieHNE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DeKTpoMarHuTHas IpUpoa CBETA. bubnmnoreka [IOK

CxopocTtb cBeTa. BonmHoBBIE CBOICTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Ucrounuku ceeta. [IpsimonuneitHoe

62 aCIIPOCTPAHEHHUE CBETA. 3aTME Co a bubmorexa HOK
rnpocrtpa”enue csera. 3arMenns CoHna u
paclipoctp t https://m.eds00.ru/ff0b3658
JIyHbl
3aKkOoH OTpakeHus cBeTa. 3epkaia. Pemenue
63 3a/1a4y Ha IpUMEHEHHE 3aKOHA OTPAKEHUS bubnmorexa [IOK
a p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubnuorexa [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaXKEHUE CBETA.
65 Hcnonp3oBaHue MOIHOTO BHYTPEHHETO bubnmnorexa [IOK
yp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlaGopaTtopHas padora "HcciaenoBanue
66 3aBUCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJla IaJIeHus Ha TpaHulle "BO3IyX-
crexno""
Ypok-koHpepenius "Vcnonp3zoBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, OITTHKOBOJIOKOHHAS CBA3L"
bu6nmmoreka [IOK
68 JIna3el. OnTHueckast CUja JIMH3EI
https://m.edsoo.ru/ffOb3f2c
bu6nmmoreka [IOK
69 ITocTpoenne n300pakeHNil B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "Onpenenenue
70 box I(?HOFI; aC(I:)TOSIHI/Iﬂ 5 0ETI/I‘—ICCKOI71 CHJIBI bubmorexa LHOK
Y pv " https://m.edsoo.ru/ff0b4206
cobuparomen TUH3bI
7 VYpoxk-koHpepennus "OnTuueckue TMH30BbIE bubnmnoreka [IOK
puoops!" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmuoteka [LIOK
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https://m.edsoo.ru/ff0b4684

Ypok-konpepenus "led ekt 3penus. Kak

73 |
COXpPaHUTb 3pCHHE
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 Hrerorona. CnoskeHue CrieKTpaibHbIX LIBETOB. bubnmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlaGopaTtopHnas pabota "OnbITHI 110
75 pa3IoXKeHUIo OEJI0ro CBeTa B CIIEKTP U bubnmoreka [JOK
BOCIIPUATHIO 1IBETA IIPEMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJII0ICHUH Yepe3 IIBETOBbIC (PHIBTPHI"
Ypoxk-npaktukyMm "BosHOBBIE CBOMCTBA
76 CBeTa: AucIepcHsi, UHTepPepeHus u
nudpaknys”
77 OmnwiTel Pesepdopia u rianeTapHas MOJICIb bubnnoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Moznens atoma bopa
79 HcnyckaHnue U MOIJIOLEHNE CBETa AaTOMOM. bubnnorexa [IOK
KBantsl. JIuneiuaTelie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaGnroaeHne ciekTpoB bubmuoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUIBI brbsmorexa HOK
https://m.edso0.ru/ff0c1672
82 Crpoenue aromHoro saapa. Hykinonnas bubnuoteka [IOK
MOJIENTh https://m.edsoo.ru/ff0c18ac
but6mmoreka [JOK
83 PannoaktuBHbBIe TpeBpaieHus. M30Tormbt httos://m.edsoo.ru/ffoclala
84 Pemenue 3aau no teme: "PannoakTuBHBIE but6mmoreka [JOK

npeBpareHus’"

https://m.edsoo.ru/ffOclb4a
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85

[Tepuon mosypacmana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka [IOK
U3JIy4CHHS B IPUPOJE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHBI COXpPaHEHUS bubnuorexa [IOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBs3M aTOMHBIX sijiep. CBsI3b MaccChl bubnuorexa [JOK
Y SHEpPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anad o teme "SAnepHbie peakuun"

90 Peaxuuu cunrtesa u nenenus suep. bubnnoreka [IOK
Uctounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenius "SAnepHas sHepreTUKa.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyY€HUN Ha
’KUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOM PabOTE MO TEME

92 "DNEeKTPOMarHuTHOE MOJIE. bubnnoreka [IOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sBrieHus"

KonTponbhas pabota o teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBEIE
AByieHus"

04 [ToBTOpenwue, o606menue. Jlaboparopusie bubnmnoreka [IOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, 0606meHNE. Pemenne BuGmrorexa [{OK

95 pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 110 TEME
"TenoBbie mpomeccs” https://m.edsoo.ru/ff0c2572

9% [ToBTOpenwue, 0606meHNE. Pemenne but6mmoreka [JOK

PaCYCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TennoBBIX gBHUraTeicii"

[ToBTOpenue, o606meHHE. Pemenue

bu6mmoteka [IOK
97 pacyeTHBIX U KaYECTBEHHBIX 3a]1a4 10 TEME 1
" " https://m.edsoo.ru/ff0c2b30
KII/] a5nexTpoycTaHOBOK
08 [ToBTOpenue, o6o6meHue. JlaboparopHbie 1 1 bubnnoreka [IOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6006menue. Padota ¢
99 TEKCTaMHU 10 TeMe "3aKOHbI COXPAaHEHUS B 1 bubmmorexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o60061eHue. PaboTa ¢ 1 bubnnoreka [IOK
TekcTamu 1o teme "Konebanus v BOIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6061meHue. PadoTa ¢ 1 bubnnoreka [IOK
TekcTamu 1o Teme "CBeToBbIC siBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6061eHue. PaboTa ¢
102 TekcTamu 1o Teme "KBaHToBas u siiepHast 1
¢dusmka”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YUYEBHO-METO/IMYECKOE

OBECNEYEHUE OBPA3OBATEJILHOTO

MPOLIECCA

OBSI3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 VUEHUKA

» ®usuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEPHOE OOIIIECTBO
«3mareanpcTBO

«HpOCBeHIeHI/IC»

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

I'opes JI.A. 3annMaTenbHbIE OBITHI IO (PU3HKE
CrenanoB C.B., CmupnoB C.A. JIabopaTOpHBIil IPAaKTUKYM IO (PU3HKE.

Cemke A.U. - HecrangaptHsie 3a1aun 1o ¢pusuke (B nomoib yuurento) -

2007

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

http://school-collection.edu.ru/catalog/

http://fcior.edu.ru/catalog.page

http://elfiz.ru/

http://class - fizika.narod.ru/index.htm

http://www.fizika.ru/index.php
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