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MO CHUTEJIbBHASA 3AININCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IMOJOXEHHH M TpeOOBaHWMU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOW 00Opa3oBaTelbHOM NpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM ¢eaepabHON padodeit mporpaMMbl BOCIIMTaHUS U
Konnenuuu npenogaBanus yueOHoro npeamera «Dusmkay.

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa30oBaTeIbHOM NpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON padodeit mporpaMMbl BOCIIUTaHUS U
KOHLIETILIMY MTPEenoIaBaHus yueOHoro npeamera « Du3nkay.

CopepxaHue mnporpaMMbl IO (pHU3MKE HAOpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYaIOIIMXCA W OpPraHu3alyi0 H3ydeHUs
bu3MKKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4uTHIBAIOTCA
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0
MJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEeAMETHBIM pe3yJibTaTaM 00yUYEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHbIX YUYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma 1o (hu3MKe yCTaHABIMBAET PACIPECICHUE YUeOHOTr0 MaTepuraa
1o rojaM o0ydeHus (Mo Kjiaccam), mpejaraeT NpUMEPHYIO MOCIEA0BATENLHOCTh
U3Y4YEHHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUsI MPEAMETHOIO COJEpKaHUS U
ydeTe BO3PAaCTHBIX OCOOCHHOCTEN 00ydaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOJAMYECKON
MOMOIIM YUYUTENIO B CO3/IaHUU paboueil MporpaMmbl 0 y4eOHOMY MpPEAMETY.

®du3urKa sBIAECTCA CUCTEMOOOPA3YIOUIUM JJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U
SBJICHUH, HW3y4yaeMbIX XUMHEH, OHOJOTHEH, acTpoOHOMHEH U (puznUecKo
reorpadgueii, BHOCUT BKJaJ B E€CTECTBEHHOHAYYHYIO KapTUHY MM,
IPENOCTaBIseT HauOojee sCHble O00pa3lbl MPUMEHEHUS HAYyYHOTO METoja
MO3HAHUSA, TO €CTh CIIO0CO0a MOIYYEHHUS] JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3UYECKOr0 00pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUsS COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpECa K HayKe y 00yJaromuxcsl.

N3yuenne Qusnkn Ha 0a30BOM YpPOBHE TIpeiroyiaraeT OBJIaJCHUE
CIEIYIOIMMH KOMIETEHTHOCTIAMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;



HHTCPIPCTUPOBATL JTAHHBIC W HCIIOJIB30BATh HAYYHBIC OOKA3aTCJIbCTBA
JJI1 TTIOJTYYCHUS BBIBOJIOBY.

[lemn wsyueHus GU3NKA HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
OTNpeNeNicHbl B KOHIICTIIIMW TpenojaBaHus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccuiickoii Denepanuu, pearTn3yONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

[enu nzydyeHust puU3NKM:

npuoOpeTeHre HHTepeca M CTPEeMIICHUS OOYyYalolmUXcs K HaydHOMY
U3yUEHHUIO TPHUPOJBI, PAa3BUTHE HMX HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TIO3HAaHUS U (POPMUPOBAHUE
MCCJIEIOBATELCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Yy4eHUs
OCHOB CTPOCHHS MaTepuH U (HyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHrEe TPEACTABICHUN O PO (DU3UKHU ISl Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  NPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyaymen
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaJbHENIIeMy 00yUEHHUIO B ’TOM HalpaBJICHUMU.

JlocTmkeHrne 3THUX TeJiel mporpamMMbl M0 (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIICYMBACTCS PEIICHUEM CIEAYIONINX 3aa4:

npuoOpeTeHre 3HAaHUKW O JUCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUM OMUCHIBATh U OOBACHATH (DU3UUECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C
UCIOJIb30BAaHUEM buznuecKux MOJIETIEH, TBOPYECKUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJI0aTh MPUPOIHBIC SBICHUS U BBITIOJHATE OIBITHI,
JabopatopHbie pabOThl M JIKCIEPUMEHTAIbHBIE HUCCIEAOBAHUA C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ mHbOpMaIel (PU3NIECKOTO COMEPIKaHMS,
BKJIFOYasi HH(POPMAITHUIO O COBPEMEHHBIX JTOCTHKCHUAX (DH3UKH, aHATH3 H
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cepaMu IPOPECCHOHATBLHOMN JIeATEIIbHOCTH, CBI3aHHBIMU
C (u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSX (PU3UYECKON HAYKH.



OO1mee 9uCIIo YacoB, PEKOMECHIOBAHHBIX I H3ydeHUsT (DU3UKU Ha 0a30BOM
ypoBHe, — 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemnio), B 8 kiacce — 68
yacoB (2 uvaca B Hemenwo), B 9 kmacce — 102 wyaca (3 yaca B HEJEIO).

[Ipennaraemslii B mporpamme mo (u3MKe MepedeHb J1abopaTOPHBIX PadoT U
OTIBITOB SIBJISIETCSI PEKOMEHJATEeNIbHBIM, YYUTENb JeJaeT BbIOOp MpU MPOBEACHUU
7a00paTOpHBIX paboOT W OIBITOB C YYETOM HWHAWBUAYAIbHBIX OCOOCHHOCTEN
o0yyaromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 33JaHHl, MpeAsiaraéMbIX B pamMKax
OCHOBHOTO I'OCYIapCTBEHHOTO K3aMeHa 1o (pu3uKe.



COAEPXXAHME OBYYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHNH OKPYKAKIEro Mupa.

®dusznka — Hayka o mnpupone. fABneHus npuponsl. PU3HUECKHE SBIICHHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JJIIEKTPUIECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mmepenue duzmueckux BeanuuH. Duzndeckue
npubopsl. [lorpemHocts n3mepennit MexxayHapoaHasi cucTemMa eJIMHHUIL.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKHM U3Yy4alOT MPUPOLIY.
EcTtecTBeHHOHAy4YHBI METOJ| TO3HAHUS: HAOIIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHUE THIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THINOTE3, OOBICHEHHE
HaOmoaemMoro sBieHus. Onucanne PU3NYECKUX SBICHUN C TTOMOIIBI0 MOIENIeH

Hemoncmpayuu.

1. MexaHndeckue, TEMIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SABJICHUSL.
2. ®duznueckue npuOOpPHl U MpoIeaypa NPIMbIX U3MEPEHUM aHATIOTOBBIM U
1 (PPOBBIM MPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue UEHBI I€IEHUS MIKaJIbl U3MEPUTEIHLHOTO IpUOopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )XUAKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MAJIbIX TElL.

5. M3mepenune temrepaTypbl MpU MOMOIIM KUJKOCTHOIO TEPMOMETpA H

JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHUS MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH IMOJETA
HIapuKa, MyImeHHOT0 TOPU30HTAIBHO, TeM O0Jiblle, YeM OO0JIbIlle BhICOTA
MyCKa.

IlepBoHayaabHbIE CBEACHHUS O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBm>kenne dacTtul BemecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temriepatypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzanmoneicTBue dYacTwil
BEIIECTBA: MIPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHME ra30B, HKUIAKOCTEW M TBEPABIX
(KpucTamIM4eckux) Teda. B3auMocBsi3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysun.



3. HaGmonenue  siBneHWi,  OOBSCHSAIOIMUXCA  MPUTSDKCHHEM WA
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomut u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psoB (C  HMCIOJb30BaHUEM

dboTorpadwii).

2. OnpITHI 10 HAOIIOJIEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO TTPUTSIKEHUSI.

J/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBMXKEHUU. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SIBnenue wHepuuu. 3aKOH HMHEpUMH. B3auMoaenrcTBUE Tell Kak MpPUYMHA
U3MEHEHHSI CKOPOCTH JIBM)KEHUs Tell. Macca kKak Mepa HWHEpPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJl B E€IUHHUIIC
o0beMa BelECTBA.
Cwita Kak XapakTEepUCTHUKa B3aMMOAEUCTBUA Ted. Cuia ynpyrocTH U 3aKOH
['yka. M3Mepenne cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJia
TsoxkecTd. Chlla TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocth. Crnoxkenue
CWJI, HANPABJIEHHBIX MO OAHOM mpsimMoil. PaBHOAelcTBytomas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TpeHHUE TOKOos. TpeHue B MPUpPoJie U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHme MexaHM4eCKOro JBMKEHUS Tea.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmronenue siBneHUs: MHEPIIHH.
4. HaOmroneHrne n3MEeHeHUs] CKOPOCTH NP B3aUMOJCHCTBUU TElL.
5. CpaBHEHHME MACC IO B3aUMO/JICVCTBUIO TEIL.
6. CnoxxeHue cuj, HalpaBJIEHHBIX 110 OAHOMW MPSMOM.
Jlabopamopnsie padbomot u onvimot.
1. OmpenesieHHEe CKOPOCTU PABHOMEPHOIO JIBMXKEHUS (IIapvKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajiee).

2. OmpepeneHue cCpeiHE CKOPOCTU CKOJIBKEHHSI OpycKa WM LIapuKa 110
HAKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIE€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (nedopmariiu)
NPY>KUHBI OT IPUIIOKEHHOU CHUJIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEN.

JlaBjieHHe TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHbBIICHUS U yBeIUYEHUs naBieHus. J[aBneHue rasa.
3aBUCHMOCTh JaBJIEHUsI ra3a OT oObema, Temmeparypbl. llepemaua naBneHus
TBEPABIMHM TEJIAMH, XKUIAKOCTAMU M rasamu. 3akoH Ilackans. ITneBmartnueckue
MAaIIMHbl. 3aBUCUMOCTb JABJICHUS JKUIKOCTH OT IIyOMHBI. ['mapocraTmueckuii
napajokc. Coobuaroniecst cocypl. ['napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u atrmochepHoe AaBieHue. [IpUyuHBI CylIeCTBOBaHHUS
BO3aylHOW o6omouku 3emin. OmbiT Toppuuemnu. U3mepenue atmochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U3MEPEHNs aTMOC(EPHOTO JABICHHUS.

JleicTBrE KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITaKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTBH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBineHUs KUAKOCTBHIO U Ta30M.

3. Coobuiaroniyecs: Cocyapl.

4. I'mapaBinyecKuy mpecc.

5. IlposiBneHue neicTBUs aTMOC(EPHOTO JaBICHUS.

6. 3aBUCHUMOCTbH BBITAJIKUBAIOLIEH CUJIBI OT 00BbEMa MOTPYXKEHHOM YacTH
TeJa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

N

8. YcIIOBHE IUIABAaHMS TEJI: IUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IIJIOTHOCTEM Tesa U JKUIKOCTH.

Jlabopamopnsie pabomel u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPyKEHHOMN B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAIKUBAIONIEH CWIIbL, JICUCTBYIOIIEHW Ha  TENO,
IIOTPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIIKMBAIOIIECH CUJIbI, JEHCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MAacCCHhI TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBL,
JNEUCTBYIOIIEH Ha TeNO0 B KUJIKOCTH, OT 00bEMa MOTPYyXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIHM KOHCTPYMPOBAHUE JIOJKH U
OIpeIeNIEHNE €€ TPy30MO0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrusl.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBuio

paBHOBecus pbiuara. l[IpuMmeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.



«3omotoe mpaBmwiio» MexaHukd. KosdduuumeHnt mnonesHoro neilctBus (mamee —
KIIJT) npocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasgs dHeprus. KuHeTHdyeckas M NOTEHIMAalIbHAs DJHEPIUsl.
IIpeBpalieHre 0JHOTO BHJ1a MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NP PAaBHOMEPHOM JBM)KCHHMU Tella

110 TOPU30HTAIIBHOM MIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ[ HaK1OHHON MIIOCKOCTH.

4. HSYIIGHI/IG 3dKOHAa COXPAaHCHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

TermnoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBIThI, MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOIO, JKUIKOTO W Ta3000pa3HOr0 COCTOSIHMM BEIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CMmaunBaHU€E U KalWJUISIPHBIC SIBJIEHUA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temmneparypa. CBs3pb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHXKCHUS
yactull. BuyTpeHHsis sHeprusi. CnocoObl U3MEHEHUS BHYTPEHHEH HHEPIruu:
Terronepeaaya " COBEpIICHUE paboTHI. Bunpr TEIUIONEPEIAUH:
TEIUIONPOBOHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KonuuecTBo TemnoThl. YAelbHas TEINIOEMKOCTh BelllecTBa. TermnooOMeH u
TEIUIOBOE paBHOBecHEe. YpaBHeHUe TemjoBoro OanaHca. [limaBienue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEIIECTB. YENbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konueHcanus. Vcmnapenue. Kumenue. YiaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(EPHOTO
JTaBJICHMUS.

BrnaxHocTh BO31yXxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPAHHUSL.

[Ipunuunsl padotsl TernoBbiX ABuratened KIIJ[ TermoBoro aBurartess.
TeruioBble IBUTaTEN U 3aIATA OKPYKAIOLIEH CPEBbI.

3aKOH COXpaHEHUS Y NIPEBPALLEHUS SJHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HaOnroienve siBeHU CMaunBaHUs U KalTWJUISIPHBIX SBJICHUI.
Halnroienre TemioBoro paciuimpeHust Tel.

W3meHeHne naBjeHUs ra3a Ipu W3MEHEHUHM O0BhEMA M HArpeBaHWUU WIIU
OXJIKJICHHH.

[IpaBuiia u3MepeHus TeMnepaTyphbl.

Bunael Tennonepenayu.

OxnaxxJIeHue IpHU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMH CHIJIAMH.
CpaBHEHME TEIUIOEMKOCTEN pa3IMUHbBIX BEILIECTB.
HaoGmronenne xuneHus.

HaGmroieHre mocTOSHCTBA TEMITEPATYPhI NPH JIABJICHUH.
Moenu TEIJIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIMJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeeneHue AaBiaeHUS BO3yXa B OaJIJIOHE IIMPHIIA.

OnbITH, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3QyXa OT €ro
00bEMa 1 HarpeBaHUs WU OXJIAXKICHUS.

[TpoBepka rUMOTE3bl TUHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEpATyPHI.

HaGmonenne wu3MeHEeHHMs] BHYTPEHHEM OHHEpPruM Teja B pe3yjbTare
Terionepeaay U padboThl BHEIIHUX CHUJI.

WccnenoBanue sIBJICHUSA TEILUIOOOMEHA NPU CMENIMBAHUM XOJIOJHOU U
ropstuei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH
TEII000MEHE C HArPEeThIM METAJUNIMYECKUM LIUJIUH]IPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BJIAXKHOCTH BO3/yXa.

OrnpeneneHue yaelbHONW TEIIOTHI TIJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJIEHUS.

OnekTpu3aums Tell. J[Ba poma 3iEKTpUYECKUX 3apsioB. B3ammonerctBue
3apsDKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBHUSA
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSIHUS MEXK]Ty TEJIaMu).

Onektpuueckoe mnojue. Hanpspk€HHOCTh 3iektpuueckoro mnois. [Ipunimn
CYNEPHO3UIIUU YIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpOBOAHMKM UM  JHUPJEKTPUKUA. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsaa.

ONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
VICTOYHMKN TOCTOSSHHOTO ToOKa. JleWcTBHUS 3JIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckas 1enb. Cuna Toka.  DJIEKTPUYECKOE  HAMNpsHKEHUE.
ConpoTuBileHHE NPOBOJHUKA. Y IEJIBHOE CONPOTHBIICHHE BellecTBa. 3akoH OMa
Uit ydactka nenu. [locnemoBarenpHOe M NApaJUIEIbHOE  COCAMHEHME
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTPUYECKUE LENU U MOTPEOUTENH 3IEKTPUIECcKoi sHeprun B ObITy. KopoTkoe
3aMBbIKAHHE.

ITocTossHHBIE ~ MarHWATHL.  B3aumonelcTBME  NOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarautHoe noJsie 3eMJIM U €r0 3HaY€HHUE ISl )KU3HU Ha 3eMIIE.
Omeir  Opcrega. MarHuTtHOEe 1OJNE€  BJEKTPUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. JI€HCTBE MArHUTHOTO TOJIA HA IPOBOJHUK C TOKOM.
DNEeKTpOABUraTeab IOCTOSIHHOTO TOKa. MCIONb30BaHUE 3JIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABneHue aMeKTpoMarHuTHOM uHaykuuu. [Ipasuino Jlenna.
DIIEKTPOTEHEPaTOP. Crnoco0bl NOJIyYEHUS AIEKTPUUECKON SHEPIUH.
DNEeKTPOCTaHIIMU HA BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Te.
JIBa poaa 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3APSKEHHBIX TEJI.
Y CTpOMCTBO M AENUCTBHE IIEKTPOCKOIIA.
DnexTpocTaTuyecKast MHIYKLIMS.
3aKOH COXPAHEHMSI JIEKTPUUECKUX 3aPSI0B.
[IpOBOAHUKH U TUDIIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JJUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKHM IOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cruitbl TOKa aMIIEpMETPOM.
. I3MepeHne 21eKTpUIeCcKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre NOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH PA3IEIEHUS MTOJTOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1nosie Toka. DJIEKTPOMAarHmr.

JleiicTBrE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON MHIYKIIMH.

OneiTel @apajes.

3aBUCHMOCTb HANpaBl€HUS HWHAYKIHOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopnuie padbomout u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJAEHUIO DJICKTPHU3alUM TeJl WHAYKIUEHW U Tpu
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS DIIEKTPUUECKOTO IIOJII HAa TMPOBOJHUKUA U
JTURJICKTPUKH.

COopka u npoBepKa padOThI JIEKTPUUECKOMN MU MOCTOSHHOTO TOKA.
N3mepenue 1 peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryjinpoBaHue HaNpsHKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOpP, OT
COMPOTUBJICHUS] PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIA[HA IONEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka TpaBWIa CIIOKEHHUS HANPSDKEHUW MOpPU  IOCIEI0BATEIILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JJsi CWJIBI TOKAa NPH MapauieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue padOThI ANMEKTPUUECKOTO TOKA, UIYIIIETO YePe3 PEIUCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUUECKOTO TOKAa, BBIJEISEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WJYIIErO 4Yepe3 JIAMIOUYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TTIOCTOSTHHBIX MarHUTOB.
WN3ydeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX ~ MAarHUTOB MPU  UX
OOBEMHEHUH U Pa3/IeIICHUN.

HccnenoBanne neCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYIIKH C TOKOM M MarHura OT CHWJbl TOKAa W HAIIpaBJICHHS TOKAa B
KaTyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO I10JIS1 HA IIPOBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JIEKTPOBUTATEIS.

20. U3mepenue KIIJI anekTpoaBUraTesibHONM yCTaHOBKHU.

21. OnBITEL O MCCIIEJOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHON WHAYKLUU:
VCCJICIOBAHNE W3MEHCHUW 3HAYCHWS W HaIPaBICHUS WHIYKIMOHHOIO

TOKaA.
9 KJIIACC

MexaHnun4yeckue siBJICHUS.

Mexannueckoe JOBWKEeHHE. MarepuanpHas Touka. (Cucrema OTcUéTa.
OTHOCHUTENBPHOCTh MEXAHUYECKOTO JIBMKECHUS. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHOMepHOE npsAMoiinHEHOe ABvkeHne. CpeaHsas U MIHOBEHHAs
CKOpPOCTb T€J1a TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHOe JBuxkeHue. CBoOogHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepumon u yacrora oOpauieHus.
JIuneiHas u yrioBas CKOpoCTH. LIeHTpocTpeMUTENEHOE YCKOPEHHE.

IIepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEpNO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHusi: CHia TPEHUS CKOJIbKEHHUs, Chila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Bumxenue rmuaner Bokpyr Connna. IlepBas kocMHuueckas CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEPAOE Teyo. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIUVIEHHON OChIO BpalieHus. MomMeHT cuibl. LIeHTp TsxecTu.

Nmnynbee Tena. M3menenne ummynbsca. MIMmynsc cuibl. 3aKOH COXpaHEHUS
VMMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanndeckass paboTra W MOIIHOCTh. PaboTa CHI TSOHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpTUU U paboThl. [loTeHIIMaNbHAS SHEPTUs Tea, TOAHATOTO Haj
MTOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas sHeprus cxaTol npyxunbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM 3HEPruu. 3aKOH COXPAHEHUSI MEXAHWYECK O
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHWYECKOrO JBUKEHUS TeJla OTHOCUTEJIHLHO Pa3HBIX TEI

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyT€l U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSAMOJIMHEMHOTO ABUKEHUS.
HccnenoBanrie Npu3HaKOB PAaBHOYCKOPEHHOTO JBHKECHHUS.

HabGmronenue nBM>KeHHs Tela IO OKPY>KHOCTH.

Halnroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H©  YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHMOCTh YCKOPEHMS Te€la OT MACChl T€Ja M JEWCTBYIOLIEH HAa HEro
CUJIBL.

HaGmnroienrie paBeHCTBA CUII IIPU B3aUMOJICHCTBUU TE.

M3meHeHue Beca Teia Mpu YCKOPEHHOM JBUYKEHUH.

[lepenaya uMmItyabca mpu B3aUMOAECHCTBHUH TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3AaUMOJICHCTBUH TETI.

CoxpaHeHure UMITYJIbCa MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
HalnroieHrie peakTUBHOTO JABUKEHUS.

CoxpaHeHre MEXaHU4YEeCKOM SHEPTUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPTUU NP ABUKEHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

KoHncTpyupoBanue Tpakta isi pa3roHa U JajdbHEHIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM JIBHXKCHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OrnpenienieHue yCKOpEHHUsI Tela MpU PaBHOYCKOPEHHOM JIBMKCHUU 10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBH>KEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIAW TIPU PaBHOYCKOPEHHOM JIBIDKEHUU 0O€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSTCSA KakK psii HEUETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBXKCHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue ko3hPUIeHTa TPEHUS CKOJIbKEHUSI.

OrnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU TeJa
10 TOPU3OHTAJIBHOW [TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrocTH TMpH TOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HETIOABMXKHOTO U MOABMKHOTO OJIOKOB.
11. I3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.
Mexannuyeckue KoJie0aHUs U BOJHBI.

KonebatenbHoe aBukeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUM: TEPUO],
4acToTa, aMIUINTya. MareMaTH4eCKu U NPy KUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUu MPH KOJIEOATETHHOM JTBHKEHHUH.

3aryxaomue  kojnebaHusa.  BpiHyxkneHHble — koneOanusi.  Pe3onanc.
Mexanndeckue BosHbL. (CBolMcTBA MEXaHMYECKMX BOJIH. lIpomosibHble W
IIOTIEpeYHble  BOJHBL. JUIMHA BOJHBI M CKOPOCTH €€ pPACHpPOCTPAHCHHS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koyeOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YOPYTOCTH.

HabGnronenue kosiebanuil rpy3a Ha HUTU U Ha MPY>KUHE.
HabsroieHue BbIHYKIEHHBIX KOJIEOaHUN U pe30HaHca.
PacnpocTpanenue npo10JibHBIX U TONEPEUHBIX BOJIH (Ha MOJIETIH).
Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHI pPE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue YacToThl W IepUoja KojeOaHMNH MaTeMaTH4eCcKOro
MasTHHKA.

2. OmpezeneHue 4acTOThI U NEpUOa KOJIE€OaHUN IPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEpUOa KOJIeOaHUN MOABEHICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCHMOCTH MeproJia KOJeOaHU MPYKUHHOIO MasiTHUKA

OT Macchl Irpy3sa.
5. IIpoBepka HE3aBHUCHUMOCTU NEpHOJa KoieOaHUW Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb IEepHoJa  KoseOaHHit
NPYKUHHOTO MasiTHUKA OT MAccChl rpy3a 1 )KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO NaJACHHUS.
DJIEKTPOMATHUTHOE 110J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHbBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
AJIIEKTPOMAarHuTHeIX BOJdH. [Ilkama snexkTpoMarHuUTHBIX BOJH. Vcnosb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3H.
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OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuol u onvimol.

1. V3yueHnue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHUIEHOTO

tenedoHa.
CgeToBbIE SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~ cBera.  lIpAmonuHenHoe
pacnpoctpanenue cpera. 3atMenus: CosiHia u JIyasl. Otpaxenue csera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH ImperomiieHUs cBera. lloHoe BHyTpeHHEe
OTpakeHHE cBeTa. VICnonb30BaHWE TMOJHOTO BHYTPEHHErO OTPa)XEHUs B
ONTUYECKUX CBETOBO/JIAX.

Jlunza. Xon onayueir B JuH3e. OnTuyeckas cucteMma (oroamnmapara,
MUKPOCKOTIa M Tejeckoma. ['71a3 kak omTuueckas cucrtema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. Cnokenue
CIIEKTPAJIbHBIX 1[BETOB. [{ncnepcust crera.

Jemoncmpayuu.

[IpsamMonrHEHHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenune n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

Onrudeckuil CBETOBOJ.

Xox ydeil B COOMPAIOIIIe TUH3E.

XoJ1 JIy4er B pacCenBaroLIeH JIUH3E.

[Tonyyenune n3o00paxxeHuil C MOMOIIBIO JIHH3.

[TpuHun peiictBus ¢oToarmnapaTa, MUKPOCKONA U TEJIECKONA.

10. Moaenb ria3za.

11. Pa3noxenue 6e1oro cBera B CIIEKT.

12. [Tomyuyenue 6em0ro cBETa MPU CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTU yTJIa OTPAXEHHsI CBETOBOrO Jiyya OT yIJia
naJICHUs.

2. M3yueHune xapaKTepUCTUK N300paKEHUS TIPEIMETA B INIOCKOM 3epKaJe.

3. HccnepoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
MaJICHUSI Ha TPAHUIE «BO3AYyX—CTEKIION.
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4. Ilomyuyenue n300paxeHUil ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
5. Ompenenenue (HOKYCHOTO PACCTOSIHHUSI U ONTHYECKOM CHUIbI coOMparomien
JINH3BI.
6. OIBITHI 110 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmpITBl IO BOCHPHUATHIO L[BETA MPEIMETOB NPU MX HAOJIIOIEHUU dYepes
[[BETOBBIC (DUIIBTPHI.
KBaHTOBBIE SIBJICHHS.

OmnsiTel Pesepdopna u mmanerapHas Mozaens atoma. Monens atoma bopa.
Hcnyckanne n noriomeHne ceera atroMmoM. KBaHTel. JInnenyaTsie ClieKTphI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramMmma-uziaydeHus. CTpoeHHne aTOMHOTO
anpa. HyxionHas wmoxens aromHoro sapa. HM3oromel. PagmoakTuBHBIE
npespamenus. [lepron nomypacmaaa aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbl COXpPAHEHUs 3apsAJOBOTO WU MAacCOBOTO YHCEI.
OHeprusi cBsi3M aTOMHBIX saep. CBsA3b Macchl M dHEpruu. Peakuuu cHHTE3a H
nenenus anep. Uctounuku 3neprum ColiHIa U 3BE3.

Snepnas sHepreruka. JleWCTBUS pPAaAMOAKTUBHBIX M3JIyYEHUM HA IKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U ITOTJIOLICHUS.

2. CHoexkTpsl pa3M4yHbIX T'a30B.

3. Cnektp Boaopoza.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIUX U3ITYUECHUH.

6. Perucrpanus uzimydeHus IPUPOIHBIX MUHEPAJIOB U MIPOILYKTOB.

Jlabopamopnuie padbomout u onvimol.

1. HaGnroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TpEKOB: HM3MEPEHHME HEPIMU YacTULBI IO TOPMO3HOMY

nyTH (1o ¢ororpadusim).

3. H3Mmepenue pagnoakTuBHOIO (poHa.

I[HoBTOpHUTEIBLHO-00001IAKOIMIA MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEIHA3HAYEH JIJISi CUCTEMATU3ALMU
U 000OmieHuss MPEeIMETHOrO  COAEpXaHWs U ONbITa  JIEATEIbHOCTH,
IpUOOPETEHHOTO TPU U3YyUYEHUHU BCETO Kypca (PU3MKH, a TakkKe AJi1 MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy MO0 (u3MKe Ui OOy4arolMxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeMeT.

[Ipu M3y4eHUH TaHHOIO MOJYJIA PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaeTCs TOCTHKEHHE MPEAMETHBIX U
METanpeIMETHbIX  IUIAHUPYEMBIX  pe3ysbTaToB  00ydeHus, (popmupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJIOB HCCIEHOBAHUS



SBJICHUA TPUPOABl U TEXHHUKH, OBJAJCHHEC YMEHHUSMHU OOBICHATH (U3MUECKHE
SIBJICHUS, TIPUMEHSS TOJyYEHHBIE 3HAHWS, pemarh 3agadd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATHHBIC.

[TpuHIUIIHATRHO NIEATEIHPHOCTHBIA XapaKTep JAaHHOTO pasjieiia pean3yeTcs
3a CuéT TOro, 4YTO OOydYaromiuecs BBHIMOMHSIIOT 3aJaHus, B KOTOPBIX WM
IpeIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHHWM pACIO3HABAaTh W HAYYHO OOBSICHATH
duznyeckue SBICHUS B OKPYXKAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

UCTIONIb30BaTh HAyYHbIE METOJIBI UCCIICAOBAaHUS GU3NICCKUX SBICHHIA, B TOM
qHCIIe 1711 IPOBEPKH TUTIOTE3 U MOTyYEHHUsI TECOPETHUECKUX BHIBOJIOB;

OOBSCHITh HAYYHBIC OCHOBBI HamOoOJee BaXHBIX JOCTIKCHUN COBPEMEH HBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUIECCKOTO UCIOJIB30BAHUS PA3TUIHBIX UCTOYHHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA TPEBPAICHUS M COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYACT OKCIIEPUMEHTATBHOE
UCCIIeIOBaHNE O00O0O0MIaromero xapakrepa. Moaynb 3aBepiiaeTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLEHOYHOM pabOThI 32 KypC OCHOBHOT'O 00111eT0 00pa3oBaHus.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 11O
P®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA YPOBHE OCHOBHOI'O 001Iero 00pa30BaHUs HAMPABIEHO

Ha JOCTH)KCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTaTOB.

B pesynbrare nzyueHus pU3MKU HA ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

y oOyuatomierocsi OyayT copMupoBaHbl CIEAYIOMINE JIMYHOCTHBIE PE3YIbTaThl B
4acTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

- NPOSIBJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3MYeCcKO HAyKH;

- IGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHSIM POCCUNUCKUX YUEHBIX -(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacTHIO B 00CYKJIEHUN OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
(bu3uKwy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3THYECKUX MPUHLHUIOB B JEATEIBHOCTU
YUYE€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOW HAYKHM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWMH, BaKHEHIIEH COCTaBISAIOIIEH
KYJBTYPHI;

- pa3BUTHE HAy4HOH J1I0O03HATENIBHOCTH, HWHTEpEca K MCCIeA0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KyJAbTYpPbl 3A0POBbSI M  3MOLHUOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE LEHHOCTH Oe30macHoro ooOpas3a >KM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTU MpaBuUi OE30MacCHOrO TOBEJACHHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUYECKUM U TEIUIOBBIM 00OPYJIOBAaHUEM B
JOMAILIHUX YCIIOBUSX;

- chOpMHUpPOBAHHOCTh HaBBIKA pedIieKkchy, TpU3HAHWE CBOEro TMpaBa Ha
OIMOKY ¥ TaKOTO € MpaBa y APYyroro YeIOBeKa,;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE YYacTU€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTenbHON  OpraHu3ald, Topojaa, Kpas) TEXHOJOIMYECKOW U



COLIMAJIbHOM HAamNpaBJICHHOCTH, TPEOYIOUMX B TOM 4YHUCIE U (UBHYECKUX
3HAHUU;

e - HHTEPEC K MPAKTUYECKOMY M3yUEHHIO Mpodeccui, CBI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0OTHY€CKOIr0 BOCIIMTAHMSA:

e - OpPHEHTaLUs Ha NpPUMEHEHHE (PU3NUECKUX 3HAHUM N7 pelIeHMs 3anady B
00JIaCTH OKpY’KaloIIEeW Cpelbl, IUIAHUPOBAaHUSA IMOCTYNKOB M OLIEHKH HX
BO3MOKHBIX ITOCHEACTBUN JUIs1 OKPYKAIOIEN CPELBI;

e - OCO3HaHME TJI00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM U MmyTell ux

pELIeHMUS;

e 8) aganTanuuM K M3MEHAWIIUMCS YCJIOBHAM CONMAILHOH M NPHPOIHOI
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBIOTHEHUHU HCCICAOBAHUNA U
NPOEKTOB (U3MUYECKOW HAMpPaBIEHHOCTH, OTKPBITOCTh OMbBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
NeATEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM uucie (HOpMyJIUpOBaTh
UJIeU, TIOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH B 00J1aCTH
bu3uky;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B NPHUOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUU;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBISABIATH B3aUMOCBS3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKHUX 3HAHUM;

e - OIIEHKA CBOMX JECUCTBUA C YYETOM BIMSHUA Ha OKPYKAIOLIYK Cpeny,
BO3MOYKHBIX [NI00QIbHBIX MOCIECTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOCHHS MporpamMmbl 1o (DH3WKE HA YpPOBHE OCHOBHOTO
o01mrero oopazoBanus y o0ydarorierocsi 0yryT chopMupOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE 03HABATEIbHBIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBHYS,
KOMMYHHKATHBHBIC  yHHBEPCaJbHbIC  Y4eOHbIC  JICHCTBHUSA, PETYJIATHBHBIC
yYHHUBEpCaJIbHbIC YUCOHbIC ICHCTBUSI.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue a1ecTBUA:
e BBIABIATP U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BHEHMIN);



yCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAINKA, OCHOBAHUS JIJIS
00001IIeHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMbIX (haKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HMIECKUM SIBJICHHSIM;
BBISIBJISITH  TIPUUUHHO-CJICICTBEHHBIC CBSI3M TIPU HM3yYEHUU (PU3MUECKHX
SIBJICHUM W TPOIIECCOB, JIETIaTh BBIBOJBI C MCIOJb30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTATh TUTIOTE3bI O B3aMMOCBSI3SIX
(U3NIECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO pelieHuss y4eOHoM (Qu3nueckoit
3ama4n (CpaBHEHUE HECKOJIbKMX BAapUaHTOB PEIICHHs, BHIOOp HamOomee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/ibCKHue JelCTBUA .

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHUS;
IIPOBOJIUTH 110 CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIH
(U3MYECKUIl HKCIEPUMEHT, HEOONbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPUMEHUMOCTb H JIOCTOBEPHOCTb HH(OpMAIHIO,
MOJyYEHHYIO B X0J1€ UCCIIEJIOBAHUSI UJIH SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYJIMPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yjIbTaTaM
POBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIIEIOBAHMS,;

IPOTHO3UPOBATh BO3MOXKHOE  JallbHEHIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

NPUMEHATH Pa3jIMYHbIE METOMbI, HHCTPYMEHTHI U 3alpOCHl MPU MOHUCKE U
orOope MHpOpMAIMK WM JAHHBIX C YY4ETOM MPEAJIOKEHHOW y4yeOHOU
bu3ndYecKor 3a1a4H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UMHTEPIPETUPOBATh MH(OPMALIUIO
Pa3IMYHBIX BUIOB U ()OPM MPECTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy MpeacTaBiIeHUS
uHbOpMallMl ¥ WDIIOCTPUPOBATh pellaeMble 3aJayd  HECIOKHBIMU
CcXeMaMu, TuarpaMmmamMu, HHOU rpaduKoil 1 X KOMOUHAITUSMHU.

KoMMmyHHMKaTHBHBIC YHHBePCaIbHbIEe YUeOHbIE 1efiCTBUS:

B XoAe 00CyXAeHUs y4eOHOro maTepuaiia, pe3yjbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI U
BBICKA3bIBaTh HJIEW, HAllCJICHHbIE HAa PEUICHHE 3a/ladl U MOJAJep>KaHue
OJ1aro)Ke1aTeIbHOCTH OOIICHHS;

COIMOCTABJIATh CBOM CYXKJCHHUS C CYXACHUAMU JPYI'HX YYaCTHHKOB
Jranora, OOHapyKHBAaTh Pa3INdne U CXOJICTBO TO3HIIHIA;



BBIPAKATh CBOIO TOUKY 3PEHMS B YCTHBIX M MIHCbMEHHBIX TEKCTaX;
myOJIMYHO MPECTABIATH PE3yIbTAaThl BHIMOJIHEHHOTO (PU3MUECKOTO OTbITa
(3KCIIEpUMEHTA, UCCIIEA0BAHMS, IPOEKTA);

NOHMMaTh ¥ WCHOJNb30BaThb  INPEUMYyLIECTBA  KOMaHJHOW U
UHAMBUYAJIbHOM pPalbOThl MpH PpELIEHUM KOHKPETHOH (pu3nuecKoil
po0JIEMBL;

OPUHUMATh LIEJIM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBATh JIE€UCTBHS
no €€ JOCTWKEHHUIO: pACIPEAENsaTh poOJiM, OOCYX AaTb MPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOEH;
BBITNOJIHATH CBOIO YaCTh pabOThI, JOCTUTask KAUECTBEHHOI'O pe3yJjbTaTa o
CBOEMY HAIpAaBJICHUIO WU KOOPAMHHUPYS CBOM JEWUCTBUS C JPYTrUMU
YIEHAMH KOMaH]Ibl;

OLICHHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO C(POPMYTMPOBAHHBIM yUaCTHUKAMHU B3aUMOJAECUCTBHUS.

PeI‘y.HSITl/IBHbIe YHuUBEpPCAJIbHBIC y‘leﬁHble HeﬁCTBHH

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B KU3HEHHBIX M yYE€OHBIX CUTyalUsX, TPEOYIOIINX
JUIs pelieHus: GU3NYECKuX 3HaAHUM;

OPHUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOAAX NPHUHATHS  PEIIECHUH
(MHIMBUAYaJIbHOE, TPHUHATHE DPELICHHsS B TPYyIIE, MPUHATUE PELICHUHN
rpymnmon);

CaMOCTOSITEIIbHO COCTABJISITh AITOPUTM PelIeHUs (PU3HMUECKON 3a7a4d WK
IUTaHa HMCCIEAOBAaHUA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh NpeJIJlaraéMble BApUAHThI PELICHUI;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIA HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallH U MpeJiaraTh IiaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTUKEHMs) pe3yJIbTaToB
JeSITeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIESATEILHOCTh (B TOM YHUCJE B XOJ BBIMOJIHEHUS
(GU3MYECKOr0 UCCIENOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENTLCTB, M3MEHUBIIUXCS CUTYyallMi, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUThb ce0s Ha MECTO JIPYroro 4eloBEKa B XOJ€ CIOpa WM JTUCKYCCUH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pelieHnr (U3NUECKUX 3a]a4 WU
B YTBEPKJACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.



NPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 Kjacce peaMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMEHUI:

UCIIOJIb30BaTh  MOHATUS:  (PU3MYECKHWEe UM  XUMUYECKHUE  SIBJICHUA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHULIBI (PU3NMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHMSI BeliecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOJEHCTBYIOIIAS
cuna,  gedopmanus  (ynopyras, — IUJIacTUYECKas),  HEBECOMOCTb,
COOOMIAIOIINECS COCYbL;

paznuuath sBiaeHus (quddys3us, TEmIOBOE IBHKEHUE YacCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWI)KEHHME, HEPAaBHOMEPHOE  JBIKCHHUE, HHEPIUS,
B3aHMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TN C 3aKPEINIEHHON OCHIO
BpalllcHUsI, Mepenada JaBJICHUS TBEPIABIMU TEJIaMH, JKHIKOCTIMU H
razamy, arMocepHoe JaBieHWE, IUIaBaHWE TeJ, MpPeBpalleHUs
MEXaHUYECKON SHEpPruu) MO OIMUCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpY>KaloleM MHpe, B TOM uucie (U3NUYECKUE SBICHUS B TPHUPOJIE:
NpPUMEPHI JIBUKEHUSI C PA3TUYHBIMU CKOPOCTSIMU B KMBOW U HEKUBOMU
Npupojie, JCUCTBHE CWIbl TPEHHS B NPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOIo JaBJICHUS Ha KUBOM OpPraHU3M, IUIABAHUE PbHIO, pblUaru B
TeJe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN ) (PU3UUECKUX SIBICHUN;
ONUCHIBATh U3YYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOIb3YsI
dbuznyeckre BeIWUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC
Tella, Cuja TPEeHHus, MAaBjeHHe (TBEPAOro Tejla, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYEeCKas pabdoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWIbl, KO3(PQUIIMEHT TOJIE3HOT0 JEUCTBUS MEXaHU3MOB,
KMHETUYECKass W TOTEHUHAJIbHAS JHEPrus), MPU OINUCAHUM MPABUIHHO
TPaKkTOBaTh  (PU3UYECKUA CMBICI  HCIOJIB3YEMBbIX  BEJIMYMH, HX
0003HaUeHUA W €NUHUIIBI (U3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMUYMHY C JPYTMMU BEJIMYMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYUH;
XapakTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3Ys IpaBUjia CIOXKEHUs CUJ (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBecHs pbidara (6s10ka),



«30JI0TOE€ TPaBWJIO» MEXAaHHWKH, 3aKOH COXPAHEHHS MEXaHWYECKON
DHEPruv, MNpU ITOM JaBaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA U
3aMHMCBIBATH €T0 MATEMATHYECKOE BBIPAXKECHHE;

OOBACHATH (PU3NUECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE n3 1—-2
JIOTHYECKHX IIAaroB C OMOpod Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUYECKHUX
SIBJICHUM, (DU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarbe pacuy€THbIe 3a7adyd B 1—2 JEHCTBUS, HCHOJB3Yys 3aKOHbl U
dbopmMyIbl, CBs3bIBAIONIME (DU3UUYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4y 3aIIMChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIUYUHBI B (OPMYJIbI M IPOBOJAUTH PACU€Thl, HAXOJUTh CIIPABOYHbIE
JTaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUs 3a/1a4, OIICHUBATh PEATUCTUUYHOCTh
MOJIy4YeHHOU (PU3UYECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh [PU [MOMOIIHU
(U3HMYECKUX METOJOB, B OMMCAHUH MCCIIETOBAHUS BBIAEIATH IPOBEPSIEMOE
npeanojoxkeHue  (rumoresy),  pasauyaTb W HMHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAaXOJWUTh OINMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yjbTaTaMm;

IPOBOJUTH OMNBITBI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUM WIU
buznYecKux CBOIICTB TelL: dbopmyIHpoOBaThH MIPOBEPSIEMBIE
IPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMS,
3aMMChIBaTh XO/1 ONbITAa U POPMYJIUPOBATH BHIBOJBL;

BBIIIOJIHATH MPSMbBIE W3MEPEHHsI PACCTOSHUS, BPEMEHH, MacChl TeEIa,
00b€Ma, CHUIIBI M TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOIOBBIX U
nU(ppOBBIX MPUOOPOB, 3aNMUCHIBATh IOKa3aHUS NPUOOPOB € YUETOM
3a/1aHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHHIA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIIMYUHBI OT
JIPYrol € HCHONb30BAHUEM IMPSAMBIX H3MEPEHHH (3aBUCMMOCTH MYTHU
PAaBHOMEPHO JBWXXYLIErocs Tejla OT BPEMEHM JBUIKEHUS TeJld, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tejia, KauecTBa 00padOTKH MTOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJH COTPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YIUIMHEHHMsS NPY>KUHBI, BBITAKUBAIOLIEH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTHU TeJa U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT TIIyOMHBI, HA KOTOPYIO MOIPYKEHO TEJI0, YCIOBUN
IUTaBaHUS TEJl, YCIOBUU paBHOBECHs pbluyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM y4e€OHOTO HCCJIEeNOBaHUS, COOMpaTh YCTAaHOBKY M
BBIMOJIHATh WU3MEPEHHs, CIEAysl NPEJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHJIE



MPEJIOKEHHBIX TaOMUIl U TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIETOBAHMS,;

IPOBOJUTH KOCBEHHBIE H3MEPEeHUsA (U3UUYECKUX BETUYMH (IUIOTHOCTH
BEIIECTBA KUIKOCTH M TBEPIOTO TeEla, CUJA TPEHUSI CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BBITAIKMBAIONIAS  CUJa, JCHCTByIOIas  Ha
NOTPYKEHHOE B JKMJAKOCTH TeJO0, KOA()(UIMEHT IMOJIe3HOTO JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CJeays MNPEVIOKEHHON HMHCTPYKIHMU: TIPH
BBITIOJIHEHUH W3MEPEHU COOMpaTh HKCIEPUMEHTAIbHYIO0 YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE NCKOMOMW BETUUHHBL;

coOJI0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIOIIMECSs COCYybl, OapomeTp,
phluar, MOJBUXKHBIN U HETTOABUKHBIN 00K, HAKJIIOHHAS TIJIOCKOCTb;
XapaKkTepu30BaTh MPUHIMIBI  JEHCTBUS H3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETP, BRICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHX SBJICHUM U HEOOXOIUMbIE (HU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJAUTH  MPUMEpPH  (HAXOAWTh  HHPOPMAIMIO O  MPUMEPAX)
NPAKTUYECKOT0 HCHOJb30BaHUS (PU3MUYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHrs 0€30MacHOCTH MPHU OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 370pPOBbS M COOJIIOJCHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpee;

OCYLIECTBISATH OTOOpP HCTOYHUKOB uUH(popmanuu B HMHTepHere B
COOTBETCTBUH C 33J]aHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM U TyTEM CPaBHEHUS PAa3IUYHBIX HCTOYHUKOB BBIICISATH
uHGOpMAIMIO, KOTOpas SBISAETCS MPOTUBOPEUYMBON HMIM MOMKET OBITH
HEI0CTOBEPHOM;

MCTIONIb30BaTh MPH BBINIOJHEHUU yUEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
aUTepaTypy  (PU3MUECKOro  COAEp:KaHMSA, CIPaBOYHBIE MaTEPHUAIIBI,
pecypcbl cetu MHTepHeT, BIajeTh MpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpMALUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOPMAIMU (HUZUIECKOTO COAEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhe COOOLIEHHUsS O pe3ysbTaTrax MpPOEKTOB
WK Y4eOHBIX HCCJIEIOBaHUI, NpU STOM TIPaMOTHO MCIIOJIb30BAThH



W3YYCHHBIM TOHATHUHBIA ammapar Kypca (U3UKHA, COMPOBOXKIATh
BBICTYIUICHUE NTPE3ECHTALUEN;

IOpU BBHITIOJTHEHUH Y4YEOHBIX TMPOEKTOB W HCCIEAOBAHUN pacIlpeneisTh
00S13aHHOCTH B TPYyMIE B COOTBETCTBUM C IOCTaBIICHHBIMHU 3aJauyaMu,
CIEAUTh 32 BBINOJHEHUEM IIJJaHA JEWCTBUW, aJ€KBAaTHO OLICHHBATH
COOCTBEHHBId  BKJIAJ B  JEATEIBHOCTb  TPYIIbI, BBICTPAaUBAaTh
KOMMYHMKAaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAs MHEHUE OKPYKAKOLIUX.

K xonIy o0yuenus B 8 kiacce rnpeamMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

MCIOJIb30BaTh MOHSITHSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEILIECTBA, KPUCTAIUTMYECKUE U
aMmop¢HbIe TeJa, HACBHIIICHHBI W HEHACHIIIEHHBIM TMap, BIAXHOCTb
BO3/yXa, TEMIleparypa, BHYTPCHHSIA DHEpPrusi, TEIUIOBON JBUIraTEllb,
AJIEMEHTAPHBIN AJEKTPUYECKUIN 3apsij, JIEKTPUUECKOE T0JIe, TPOBOJHUKU
U JIUDJICKTPUKH, TOCTOSHHBIN 2JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;
pasziuuath SIBJICHUS (TEIJIOBOE PACIIMPEHHE U CXKaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBAaHUE, KAMWUISPHbIC SBJICHUS, UCIIApEHUE,
KOHJICHCAIIWs, TUTaBJICHUE, KpHUCTaumM3anus (OTBEpACBaHKE), KUIICHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, W3JIy4YCHHE),
ANIEKTpHU3AIUS TEJ, B3aUMOJEHCTBHUE 3aps0B, NEUCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJECHCTBHEC MAarHUTOB, JCUCTBUE
MarHMTHOTO TOJI1 Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs WHIYKIIHS)
[0 ONHCAaHMI0O MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3HYECKOE SBJICHHUCE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpYy’XalollleM MHUpE, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJC:
MIOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBIE SBJICHUS B MPUPOJIE,
KpUCTa/UIbl B mpupojie, u3nydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, SJIEKTPUUECKUE
SABJICHUSI B aTrMocdepe, IJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jipedd MOJIIOCOB, POJdb MAarHUTHOIO MOJS ISl JKM3HU Ha
3emJie, OJISIPHOE CUSIHUE, IPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKU) (PU3MUECKHUX
SIBIICHUI;

ONUCHIBATh U3YYCHHBIC CBOMCTBA TEJI U (PUBMUECKUE SIBICHUS, UCIOIB3YSI
bU3UYeCKUe BEIUYUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPrHUs, KOJIUYECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, YyJElbHAas TeIioTa
IJIABJICHUS, YJeJbHAs TeIIoTa IapooOpa3oBaHUs, YJeIbHAs TEIIoTa
CrOpaHHsl TOIUIMBA, KOA(DPUIMEHT TMOJE3HOro JACHCTBHS TEIIOBOM



MAIllMHbI, OTHOCUTEIBHAS BIIAXXHOCTHb BO31yXd, JJICKTPUYECKUU 3apsn,
CHJIa TOKA, DJIEKTPUYECKOE HaNpPsDKEHWE, CONPOTUBIICHHE IPOBOIHUKA,
yAEIbHOE  CONpPOTUBJIEHUE  BelIeCcTBa, paboTa W MOIIHOCTb
AJIIEKTPUYECKOTO0  TOKa), TMpU  ONUCAHWU MPABUIBHO  TPAKTOBATh
(bu3MYECKUil CMBICI MCHOJb3YEMbIX BEIMYUH, 0003HAYEHUS U €IMHUIIBI
du3nyecKuX BEIWYHH, HAXOOUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
¢u3NYeCKyl0 BENUYMHY C JPYTHMH BEIMYMHAMH, CTPOHUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHLHUI CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apAja, 3akoH Oma Juisl y4acTKa LEeNH, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHsS DSHEPruu, NpPU DSTOM [1aBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allUCHIBATh €r0 MAaTEMaTHYECKOe
BBIPAXKEHUE;

OOBACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHTYyallHHd NMPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH
MPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUThH O0BsICHEHUE U3 1—2 JTOTUYECKUX
[IaroB ¢ Onopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peuiatb pacy€THhlE 3a7adyd B 2—3 JEUCTBHS, HCIOJIB3YsS 3aKOHbI U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalIHU3a
YCJIOBHUS 3aJlayd 3allChIBATh KPAaTKOE YCIIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUIs  pEIIeHUs 3a7aud, BBIOMPATh 3aKOHBI W (OPMYJIBI,
HEeoOXonuMble il €€ pElIeHHs, MPOBOAUTH pPacy€Tbl U CpPABHUBATH
MOJIy4YeHHOE 3HaU€HUE (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MpH I[OMOIIU
(u3NYECKUX METO/IOB, HCIONb3Yys OMNHCAHWE HCCIIECAOBAHUSA, BBIJIEIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTH IOPsIKA
IIPOBEJEHUS UCCIIEIOBAHMS, AENIATh BBIBObIL,

OPOBOJUTH OMNbBITBI 1O HAOMIOJAEHUI0 (U3UYECKUX SIBICHUM WU
¢uznyecKux CBOMCTB Tel (KaWUIAPHBIC SABJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3lyXa OT €ro o0bEmMa, TeMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl TPU H3JIYYEHUU OT I[BEeTa H3Iydarouied (MOrIomaoIIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJABI OT TEMIIEPATYPhI KUJIKOCTH U
IUIOIIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJICHCTBHE
JNEKTPUYECKUX  3apAA0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJIn3alllsl MArHUTHBIX IIOJIEM MOCTOSIHHBIX MAarHuTOB, JEUCTBUS
MAarHuTHOrO IOJII Ha INPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJABUTATENSl IMOCTOSHHOTO TOKa): (POpPMYIMpPOBAThH
IPOBEPSAEMBIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 IPEIJI0KEHHOTO
000py10BaHus, OMUCHIBATh X0/ OIbITa U (POPMYJIMPOBATH BHIBOIBI,
BBINIOJIHATh ~ TPSMbIE  U3MEpPEHUs  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3/yXa, CHJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U AATYUKOB (U3NYECKHX BEIMYUH, CPAaBHUBATH
pE3yAbTAThl UBMEPEHUN C YUETOM 3aJaHHON a0COJIFOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHON (DU3UYECKON BETUUYHHBI OT
IpPYyroi Cc MCHOJb30BaHMEM TMPSMBIX HM3MEpPEHHil  (3aBUCHUMOCTH
COMNPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM IONEPEYHOTO
CEYEHMS U YAEIBHOIO COIMPOTHUBIICHHS BEUIECTBA MMPOBOJIHUKA, CUIIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HANpPSXKEHHS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M MapajUIeNIbHOTO  COEIUHEHUH
MIPOBOJIHUKOB): TUUIAHUPOBATh HCCJENOBaHME, COOMUpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl MNPEJIOKEHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHJAE TaOmull W rpaduKoB,
JIeaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIEAOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MeEpeHUusi (U3MYECKUX BeJIUYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, COOHMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPENJIOKEHHOW MHCTPYKLHMH, U
BBIYUCIISITh 3HAYEHUE BEJINYMHBIL;

coOJr0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IpU paboTe € J1abopaTOpPHBIM
000pyT0BaHUEM;

XapaKTEepU30BaTh NPHUHLMIBL  JACHCTBUS U3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX OMNHUCaHUs (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, NapoBas TypOHHa, aMIIEpPMETP,
BOJITMETP, CUETYMK DJIEKTPUUYECKOW 3HEPIUM, 3IIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpEeBaTENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMATHUT, 3JIEKTPOABUTATEINb TOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SIBICHUW U HEOOXOIUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIbHBIE
npuOoOpsl MO CXeMaM U CXEMaTHYHbIM pUCYHKaM  (OKMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IABUTrATENIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI AJIEKTPHUECKHUX
Lenen ¢ Mocaea0BaTEeNbHbIM U MMAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB,
paznuyas ycJoBHbIe 0003HAUECHHUS AJIEMEHTOB JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEpHl  (HAXOauTh  WHPOPMANMIO O  MpUMEpax)
MPAKTUIECKOTO HCIONB30BaHUS (PU3WYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrst 0€30MMacHOCTH TIPU OOpAIeHUH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS 3JI0OPOBbS W COOIIOJCHUS
HOPM KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBISATh TMOUCK HWHPOpMauu (PU3NUECKOTO COJACPKAHUS B
HuTepHeTe, Ha OCHOBE WMEIOIMIUXCS 3HAHUW W MyTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HHPOpPMAIMIO, KOTOpas
SIBIISIETCS] IPOTHBOPEUYHUBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCTIOJb30BaTh MIPH BBIMIOJIHEHUU yUEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NYECKOTO COJCPIKAHMS, CIPABOYHBIC MaTepHUAIbI,
pecypchl cetn MaTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpMALMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO
comepkaHusi, B TOM 4YHCJAE TMYOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HCCIEAOBATEIILCKOW NEATEIHbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBIMOJHEHUU YYEOHBIX MPOCKTOB W HCCICIOBAHMNA (PU3UUECKHUX
MPOIIECCOB PACTIPEAEATh, OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJlauaMH, CJICIAUTh 32 BBHIMOJHEHUEM TUTaHA JEHCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJAJ B
NeSTEeIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aHMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 KJjacce peaMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJb30BaTh IOHATHUS: CHCTEMa OTCU€ra, MaTepuaibHas TOUKa,
TPAeKTOpHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOIO JBUXKEHHUS, Hedopmarius
(ynpyrasi, mjacTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpEHHUE,
HEBECOMOCTh M MEpPErpy3Ku, LUEHTP TSHKECTHU, a0COJIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTU TBEPJOTO TeJla, paBHOBECHE, MEXaHUYECKHUE KOJIOaHUsI U
BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb,
CIIEKTPbl UCITYCKAHUS U TOTJIONIEHUs, ajibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuyath ABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE TMPSIMOJUHEHHOE BW)XKCHHE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JIBM)KEHUE MO OKPY>KHOCTH, B3aUMO/ICHCTBUE



TeJ, PEaKTUBHOE JBWIKEHHUE, KoJjebaTelbHOe IBIKEHUE (3aTyxarolue u
BBIHY)KJICHHBIC KOJICOAHWs), PE30HAHC, BOJHOBOE JIBIKCHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHEHHOE PacCHpOCTpPaHEHHE, OTPAKEHUE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3iioskeHne O0eoro cBera B
CHEKTp M CJOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTHh, BOSHHUKHOBEHHE JMHEHYATOTO CHEKTpa
U3ITyYCHHUS) TI0 ONTUCAHUIO X XaPAKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SIBJIICHHUE;

pacno3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX  SIBICHUM B
OKpy>KaroleM Mupe (B TOM 4Yucie (u3ndyeckue SIBICHUS B MPUPOJIE:
MIPWINBBI U OTJIUBEI, ABMKEeHHE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBIDKEHUE OJKUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 5X0, I[BETa TeJ,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOe NEHCTBUE BHJIUMOTO,
yAbTPaUOIETOBOTO M PEHTTCHOBCKOTO HW3JIYYEHUU, €eCTECTBEHHBIN
pPaMOAKTUBHBIN (POH, KOCMHYECKHE JIy9H, PATUOAKTHBHOE H3ITyUYCHHE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU) (PU3MUECKHUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SBICHHS, UCIIOIb3YS
dbu3nueckue BENWYUHBI (CPEHSIE M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IMepeMeIeHue, IMyTh, yIioBas
CKOpPOCTb, CHJIa TPEHUS, CUja YMNPYTrOCTH, CUJIA TSIKECTH, YCKOpPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, WMIYJIbC Telld, HWMITYJIbC CHJIBI,
MEXaHUYecKass paboTa W MOIIMHOCTh, IOTEHIIMAIbHAs DSHEPTus Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANbHAS SHEPTUs CHKATON
NPY>KUHBI, KUHETUYECKas DHEPrus, TOJHAs MEXaHU4YecKas HHEPrus,
MEPHOJT M YacTOTa KoJieOaHUH, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETa, ITOKA3aTelb MPEIOMIICHUS CPEJIbl), IPU OMHUCAaHUHU
NPaBUIBHO TPAKTOBaTh (U3MYECKHH CMBICT HCIIONB3YEMbIX BEIUYHH,
0003HaueHUA W €IUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTHMU BEIMYUHAMH,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (DU3UICCKUX BEITMYUNH;
XapaKTepHU30BaTh CBOWCTBA Tei, (U3MYECKUE SBJICHHS W IPOIECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHUs DHEPTuH, 3aKOH BCEMHPHOTO TSATOTCHUS,
OPUHIUI CYMEPIO3UIIUA CWJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKCHHS WU
NPETOMJICHUS CBETa, 3aKOHBI COXPaHEHHsI 3apS0BOTO U MacCOBOTO YHCEI



IpU SJACPHBIX pPEaKLUMSIX, NMPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl UM CBOMCTBAa TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MpPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBONCTBA (U3MUYECKUX SIBICHMIA,
bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacyu€THble 3aJaud  (omMparoluecs Ha cucTeMy U3 2-3
ypaBHEHUI), UCTIOJIB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBHUS 3a7aud 3alKChIBATh KPATKOE
YCIIOBUE, BBISIBISTh HEJOCTAIONINE WM H30BITOUHBIC JaHHBIC, BHIOMPATh
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl PEIICHHUs, TIPOBOIUTH PaCUETHI U
OIICHUBATh PEATUCTHYHOCTh IMOJYYEHHOTO 3HAaueHUs (PU3MUECKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH T[OMOIIU
$u3NYECKUX METOJIOB, WCIIOJIb3Ysl OMHCAaHWE WCCIEIOBaHUS, BBIJICIATDH
IpoBepsieMOe TPEANOJIOKEHHE, OIIEHWBATh MPABUIBLHOCTh TMOPSAKA
MPOBENCHUS]  UCCIIEIOBAHUSA, JIeNlaTh  BBIBOJbI, HMHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl 1O HAOMIOACHWI0 (U3MYECKUX SBICHUN WM
(du3MUeCcKUX CBOWCTB Tell (M3yyeHUEe BTOPOro 3akoHa HprOTOHA, 3aKoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCHUMOCThH IMepuojia KoyieOaHUil Mpy>KWHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Ibl MaJIbIX KOJIEOAHUM, MPSIMOJIMHENHOE pacpoCTpaHeHHE CBETA,
pasiokeHue Oeyoro CBEeTa B CIEKTP, M3YUYCHHE CBOMCTB M300pakKeHUS B
IUIOCKOM 3€pKalie U CBOWCTB HM300pakeHUs TMpeaMeTa B CcOOHMparomieit
JAUH3€, HaAOJIIOJCHHE CIUIOIIHBIX U JIMHEWYaTbIX CIIEKTPOB H3IYUYEHUS):
CaMOCTOSATENIbHO CcOOMpaTh YCTAHOBKY W3 U30BITOYHOrO Habopa
o0opy/mOBaHus, OMNHUCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
bopMyIMpOBaThH BHIBOJIHI,

IPOBOUTH MPU HEOOXOIMMOCTH CEPUI0 MPSMBIX U3MEPEHUU, OTPEIeIIsis
CpelHee 3HayeHHEe H3MepsAeMol BelauuuHbl ((POKycHOE paccTosiHue
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNLHOTO PUOOpPa);

NPOBOJUTh HCCJIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TPSMBIX W3MEpPEHUH (3aBUCUMOCTh MYTU OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHHM ©O€3 HadajJbHOW CKOpPOCTH, MEepHoaa
KoJIe0aHUII MaTeMaTHYEeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBHCHUMOCTH
yria OTpaKEHHUsl CBETa OT yria MaJeHUs M yIJia MPeIOMIICHUs OT yria



NaJicHus): IUJIAaHUPOBATh HCCIEIOBaHHE, CaMOCTOATEIbHO COOHMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IMOJTYYCHHOH 3aBUCHUMOCTH
¢usznyecKkux BEIMYUH B BHJAE TaONUIl U TrpaduKOB, AENaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEA0BAHNUS;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (CpemHss
CKOpPOCTh M YCKOpPEHHE Teja TMpU PaBHOYCKOPEHHOM JIBH)KEHUH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPY>KUHBI, KO3()PHUIMEHT
TPEHUsI CKOJBXKEHHS, MEXaHMuyeckas paboTa M MOIIHOCTb, 4acToTa M
nepuos  KoieOaHUl MaTeMaTHYeCKOro M IMPYKUHHOIO MAasiTHUKOB,
ONTHYECKass CHJa COOMparolledl JIMH3bI, pPaJMOaKTUBHBIM  (HOH):
IUTAHUPOBATh M3MEpPEHUs, COOMpPaTh IKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHsI, CIIeAYys MPEUIOKEHHON WHCTPYKIWHU, BHIYUCISATH
3HAYEHHUE BEJIMYUHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3YNIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI];

coOJIr01aTh MpaBUjia TEXHUKU 0€30IIaCHOCTH MpU padoTe ¢ J1abopaTOPHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (DU3MUECKUX MOJETEH:
MaTepuaigbHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUYEYHBIH HCTOYHMK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS U3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HX ONHcaHus (B TOM YHCIE:
CHOUIOMETp, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, NEPUCKOIN, (QoToanmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3YyS 3HAHHUS O
CBOMCTBax (U3MYECKHX SIBJIEHUM M  HEoOXogumble (uU3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKHU HM3YYEHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB
IpU pPEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/ay, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUN B IJIOCKOM 3€pKajie U cOOMparouieil JIMH3e;
OPUBOJAUTH  MpUMEpPHl  (HaXOAWTh  HMHPOpPMAIMIO O  TNPUMEPAX)
IPAKTHYECKOTO HUCIOJb30BaHUs (DU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU 17151 oOecrieueHrs 0e30MacHOCTH NP OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIONCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOUIeH cpene;

OCYIIECTBISITh TMOUCK HHPOpMauu (PU3NUECKOTO COJAEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (GOPMYJIUPYSI TOUCKOBBIN 3alpOC, HAXOIUTh



NyTH ONpeAeNIeHUs] JOCTOBEPHOCTH IMOJYYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJHUTEIBHBIX UICTOYHHUKOB;

UCITI0JIB30BAaTh MPHU BBINIOJIHEHUH YUYEOHBIX 3alaHUi HAYYHO-ITOMYJIIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEpKaHMsA, CIPaBOYHBIE MaTEPUATIBI,
pecypcebl cety IHTEpHeT, BilageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE MHCHMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE
UHPOpPMAIlMU U3 HECKOJIBKUMX HMCTOYHHUKOB (PU3NYECKOTO COIEpIKaHUS,
nyOJIMYHO MPECTABIATH PE3YJIbTAaThl MPOEKTHON UIIM UCCIIE10BATENbCKON
NEeATEIbHOCTH, IIPU  3TOM TIPaMOTHO  MCIOJb30BaThb  M3YYCHHBIN
NOHATUIHBIA anmapaT M3y4aeMmMoro pasjesia (pU3MKH U COINPOBOXKIATh
BBICTYIUICHUE TMpE3CHTAlMe ¢ y4€TOM OCOOEHHOCTEH ayAUuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBO 4acoB

TCJ1aMU, XXUJAKOCTAMHU U ra3aMu

Ne HaumeHoBaHue pa3iesioB U TeM dnekTpoHHbIe (LN (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. ®usuka u eé pojib B NO3HAHUHU OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa 0 PUPOe 2 https://m.edso0o.ru/ZJ2UI3BMX
1.2 du3nueckue BEITHYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BellecTBA
2.1 CrtpoeHue BemecTBa 1 https://m.edsoo.ru/2SJ151M41
BIDKCHHE U B3aUMOJICHCTBHE YaCTH
2.2 A A t 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.eds00.ru/ONOVIXY1K
Wroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMOIeiCTBHE TeJl
3.1 MexaHnueckoe IBIKEHNIE 3 https://m.edsoo0.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunpl cun 14 1 https://m.edsoo.ru/SRNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
! &
4.1 Hasetine. [lepenatia napneHHst TBCPALIMA 3 https://m.edso0.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHOe 1aBlICHHE 6 https://m.eds00.ru/T7134SXNO
4.4 HCHCTBITI,e PRHIUEOCTH T Tasa Ha 7 2 3 https://m.edsoo.ru/NFE6OY8NK
MOTpyXEHHOE B HUX TEJIO

Hroro no pazgeny 21

Paznen 5. Pabora 1 MOIIHOCTB. JHePrus
51 Pabora u MmontHOCTH 3 1 https://m.edsoo.ru/75SLMREDY1
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHndeckas SHepTr s 4 1 https://m.eds00.ru/G30454EMT

Utoro no pazneny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB IT

i\ O CTBO YACOB I1O 68 4 12

I[TPOT'PAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KosnnuyecrBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Ne i/m Konrtposbnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI padoThI
Pa3nea 1. TenJioBble siBJIeHUs!
1.1 CtpoeHue U CBOIMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenuioBbIe MpoLecchl 21 1 ) https://m.edsoo.ru/F142A5VZA
Hroro no paszneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 UIeKTpHieckhe 3ap;im>1. SapAKeHHbIe 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOSHHBIN IEKTPUUYECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHas UHAYKIHS https://m.edso0.ru/7QODS8EL15
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

[NPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrtposbnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI padoThI
Pa3nes 1. Mexanuveckue siBJIeHUsI
M 0
11 CRAMITECROC ABIDREHHE 1 CHOCODH €10 10 1 https://m.edsoo.ru/CEOGHRGTL
OTHCaHMS
1.2 B3aumoneiictBue ten 20 1 https://m.edso0.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazneny 40
Pa3pen 2. Mexannyeckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KonedaHus https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHuueckre BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pazgen 3. DjekTpoMarHuTHOE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
OnexkTpoma o€ 1oJje
3.1 (CTPOMATHITHOC TOE 1 6 2 https://m.edsoo.ru/DT98BSEYO
AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxxenune 6eoro cBeTa B CIIEKTP https://m.edso00.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KBanToBble ABJIeHUA

I/ICHYCKaHI/IC H IIOIJIOICHUE CBCTA

5.1 4 1 https://m.edso0.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazmeny 17
Pa3nea 6. IloBTopuTte1bHO-00001a101M I MOAYJIb
I1 000
6.1 OBTOPEHHGE T ODODINCHHS CoNCpRamt 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca Gpu3uku 3a 7-9 xnacc
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®dusnka — HayKa O IPUPOJE.
SIBnennsa npupoael. dusnueckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccienoBanue
"N3mepenue TeMieparypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TeMIepaTypbl”

Kax ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupony. EcrecTBeHHOHAayUYHBIN
MeTOo[ o3HaHus. OnucaHue
(bu3nUecKux SABICHUNA C
IIOMOUIBIO MOJIEIEH
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapuKa, MYILEHHOTO

https://m.edsoo.ru/I116 U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HP X2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIECTBA

I[BI/I)KCHI/IG HaCTull B€CIICCTBA

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue « ONbIThI
10 HaOJIIOICHUIO TEIUIOBOTO
paCIIMPEHHUS Ta30B

https://m.edsoo.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3aumocBs3p MexIy
CBOICTBaMH BEI[ECTB B Pa3HBIX
arperaTHblX COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoerneM. OcCOOEHHOCTH
arperaTHbixX COCTOSIHUU BOJbI

https://m.eds00.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHndeckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBUKECHUE

Cxkopoctb. EnuHunbr ckopoctu

https://m.edsoo.ru/3W6CCIHB1

https://m.edsoo.ru/29GPTJAKL

14

Pacuer iyt u Bpemenu
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

16

WNuepuus. 3akoH HHEPLMH.
Bs3auMoeiicTBuE TE Kak
MIPUYMHA U3MEHEHUSI CKOPOCTH
JIBVKCHUS TEIT

IInotHoCcTh BemecTBa. Pacuer

https://m.edsoo.ru/KX55101BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchel U 00bEMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«Onpenenenue IOTHOCTU
TBEPAOTO TEIa»

Pemrenune 3aga4 mo treme
"ITnoTHOCTE BemecTna"
Cua KaK XxapakTepuCTHKA

B3auMozeiicTBus ten. Cuna
ynpyroctd. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso0.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3ydeHne 3aBUCUMOCTH
pactsbkeHus (nepopmanun)
HPY>KUHBI OT TPUIOKEHHON
CHUIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SBnenne tarorenusa. Cuna
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

23

CBs13b M@Ky CHIION TSXKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TsOKECTH"

Cuna TsKeCTH Ha IpYTHX
anerax. Puznueckue
XapaKTEPUCTUKH IIJIAHET

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHI/Ie CHII. I[I/IHaMOMCTp

https://m.edso0.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnoxxeHue AByX CHII,
HalpaBJIEHHBIX 110 OJHOM

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAeCTBYIOIIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTByromas cui"

TpeHue CKOJbKEHUS U TPEHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

JlaGopaTopHnas pabota
«/3yuenue 3aBUCUMOCTHU CHUIIBI
TPEHHUSI CKOJIBKEHUS OT CUJIBI
JIABJICHUS M XapaKTepa
COIPHKACAIOIIUXCS
ITOBEPXHOCTEN»

Pemienue 3a1au Ha onpeneneHne
PaBHOACHCTBYOLIEH CUIIbI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edso0.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

31

Pemenne 3amau mo remaM: «Bec
tenay, «I'paduueckoe
u3zo0paxenue cum», «CHUIIbD,
«PaBHOAEUCTBYIOIIAS CUI»

https://m.edsoo.ru/T9V639RZF

32

KonTposabHas pabora o Temam:
«MexaHn4JeCKOe JBUKCHUCY,
«Macca, II0THOCTBY, «Bec
tenay, «['paduueckoe
n3o0paxeHune cumy, «CHUIIbD

https://m.edsoo.ru/P4AROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBEITNICHHUS
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo0.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyphI

35

36

37

IIepenaua naBieHus TBEPABIMU
TCJIIaMHU, XKUAKOCTAMU U ra3daMu.
3axoH [lackans

I[aBJ'IeHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HCﬁCTBHCM CHJIBI
TAXKCCTH

Permrenue 3agad mo reme
«JlaBneHue B )KUJIKOCTH U Ta3e.
3akoH ITackansa»

https://m.edsoo.ru/CG5P08NWO

https://m.edso0.ru/K7T71219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronuecs: Cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

40

I'mapaBauyeckuit mpecc

Manomertpsl. [lopuiaeBon
KUAKOCTHBIM HacoC

https://m.edso0.ru/67X2LF396

https://m.edso00.ru/5G846G718

41

Atmocdepa 3emn. [Ipuamns
CyHIIECTBOBAHUS BO3IYIIHOMN
00010uKkH 3emiau. 3aBUCHMOCTD
aTMOC(hEepHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Bo3ayxa. ATmMmochepHoe
JIaBIICHUE

N3mepenue atmochepHOro
nasienust. Oneit Toppuuenin
3aBUCUMOCTH aTMOC(HEPHOTO

JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomeTtp-anepoun.

https://m.edsoo.ru/MVBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmochepHoe JaBieHne Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleicTBUE KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopaTopHnas pabota
«OmnpeneneHre BhITAIKABAOIIECH
CHUJIbI, ICMCTBYIOLIEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTb)»

https://m.edsoo.ru/ YWVWL5TAL

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPY)KEHHOU B )KUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

[1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGoparopHas paboTa
"KoncTpyupoBanue apeomerpa
WM KOHCTPYHUPOBAHUE JIOJKU U
OIpeNieNIeHuE €€
rPy30M0IBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«ITnaBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TeJN, KUAKOCTEN U
ra3oB»

https://m.edsoo.ru/R7VHLAGOQ

53

Mexanunueckasi pabota

https://m.edso0.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaqunnuiint
MOILHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEME T10 JIeCTHHIIE"

IIpocTeie MexaHU3MBbI. Phryar.
PaBHOBecHe cut Ha ppruare

KonrtponbHas padora 1mo reme
«JlaBneHue TBEpABIX TEN,
KUAKOCTEU U Ta30By /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Padora ¢
TEKCTaMHU 110 TeMe «/laBieHue
TBEPABIX TEJ, )KUAKOCTEH U
ra3oB» / Beepoccuiickas
mpoBepoyHas paborta

Poruaru B TexHuke, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBui
PaBHOBECHS pblyara

Pemenue 3agad mo reme
«YCcnoBuUs paBHOBECHSI pblUaray

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

KoaddumuenT nonesnoro
JNEUCTBUS MEXaHN3Ma.
JlaGopaTtopHnas pabota
«3mepenune KII1/] HaknoHHOM
TUTOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pabora, momuocTh, KITJ["

https://m.edsoo.ru/VF5XBOQLVS

63

64

65

66

Mexanuyeckas SHEprusl.
Kunerndeckas n noreHuuanbHas
JHEPIHUs

3aKoH COXpaHCHUA
MEXaHUYeCKOH OHCPI'ur

VYPpOK-3KCIIEpUMEHT IO TEME
"DKcnepUMEHTaIbHOE
OnpeieJICHuE U3MEHEHUS
KUHETHYSCKOH 1
MOTEHIIUATIBHOW SHEPTHH TPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMU
IIOCKOCTH"

KoHTpoinbHas pabota 1o Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

https://m.edso0.ru/3HQE7HOYK

https://m.edsoo0.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHslit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHudeckoe aBrKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHslil ypok. Pabota ¢
TekcTamu 1o Teme "Pabora.
MormHocTh. DHeprus"

https://m.edso00.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazmep aTOMOB U
MOJIEKYI

Mopaenu TBEPAOTO, KUAKOTO U
ra3zo00pa3HOro COCTOSTHUN
BellecTBa

OO®bsicHEHHE CBOICTB TBEPAOIO,
KUAKOTO U ra3000pa3HOro
COCTOSIHMH BEI[eCTBa HA OCHOBE
TIOJIOKEHHI MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUH

Kpucrannmmaeckue u amopdHbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQH83

https://m.edso00.ru/8G73PVM40

CmauuBaHue ¥ KanWUISIPHOCTD.
[ToBepXHOCTHOE HATSKEHHE
TennoBoe paciMpeHue u
cKaTHe

https://m.eds00.ru/7XZHOXTSK

https://m.edsoo.ru/I3N30KS8L

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABMKEHUS YaCTHI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

BuyTtpennsist sneprust. CriocoOsr
W3MEHCHUs BHYTPCHHEH SHEPriH

https://m.edsoo.ru/BBVCIOMH6

10

11

12

Buae! Tennonepenaun
Ypok-koHpepeHIus
"IIpakTHUecKOe UCTIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHaloB B LEJAX
sHeprocoepexeHus"

KoanuecTBO TEMIOTHI. YnenapHas
TCIINIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TennooOMeH U TETIOBOE
paBHOBecHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOAHOU U Topstueit BOABI"

https://m.edsoo.ru/FR2N6N5GV

15

16

Pacuer koau4uecTBa TEMIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa U BBICTSIEMOTO UM MTPH
OXJIAXKIEHUN

JlaGoparopHas paboTa
"OnpeneneHue yeabHOU
TEIJIOEMKOCTH BenlecTna"

https://m.edsoo.ru/JSMRA1APW

https://m.edso00.ru/401T1ZJAH

17

SHCpF ns TOIIJIMBA. yIIeJ'ILHaSI
TCIJIOTA CTOpaHusA

https://m.edso0.ru/683AIXYWS8

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAITMYECKHX Tell.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbHas TeIuioTa IUIaBICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"
[TapoobOpa3oBanue u
KoHeHcanus. Mcmapenne

https://m.edso0.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

21

Kunenue. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTs Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHON
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
neurareneii. [TapoBas TypOuHa.
JIBArarens BHyTPEHHETO
CropaHus

KII/I TerioBoro aBuraTessi.
TerioBble IBUTATENIN U 3aLIATA
OKpY’KarolleH cpespl

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHHUs U
[IPEBPALLICHNS SJHEPTUU B
TEIJIOBBIX ITpoLieccax

https://m.edso0.ru/B1KX6RPQ9

27

ITonroroBka Kk KOHTPOJIBHOU

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TerioBbie
saBjieHus. 3meHnenue
arperaTHbIX COCTOSTHUI
BerecTna"

28

KonTtponpHas pabora o Teme
"TermnoBble sIBICHUS.
W3meHeHune arperaTHbIX
COCTOSIHU BenrecTna'

https://m.edso0.ru/0X03133KU

29

30

31

Dnektpuzanus Tel. [[Ba pona
ANEKTPUUYECKUX 3aPSI0B
Ypok-uccrnenoBanue
"DnexkTpuzanus Tea UHAYKIUEH
U TIPU COTIPUKOCHOBEHUH"

BzaumopenicTBue 3apsoKeHHBIX
Ten. 3akoH Kysnona

https://m.edsoo.ru/9E85KDOMD

https://m.edso0.ru/JALOQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUIECKOE TTOJIE.
HanpsxeHHOCTB
aneKkTpuyeckoro nosis. [IpuHnun
CYNEPIO3ULUH JJIEKTPUUECKUX
noJjeun

https://m.edsoo.ru/N79CZGZ1J]

33

Hocurenu smekTpuaeckux
3apsA0B. DiIeMEHTapHBIN 3aps.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

35

[TpoBOAHUKY U ANDIICKTPUKH.
3aKOH COXpaHEHUS
IIEKTPUIECKOTO 3apsa

Pemienne 3ama4d Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyniecTBOBaHHMS. McTOUHNKN
AIIEKTPUIECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JlelicTBUA SJIEKTPUUYECKOTO TOKA
Vpok-uccnenoanue "JlelictBue
3JICKTPUYECKOTO TTOJISI Ha
MPOBOJHUKHU U AUAJIEKTPUKHU"

DJIEKTpUYECKUH TOK B MeTajuiax,
JKAIKOCTSIX M rasax

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4ACO0OQYPF

40

41

42

43

DneKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryiupoBaHue CHIbI TOKa"

DNEKTPUYECKOE HANPSIKEHUE.
Bonbr™metp. JTabopaTopHast
pabota "U3mepenue u
pEryJIMpOBaHKEe HaPsHKEHU "
ConpoTuBieHHE TPOBOJHHKA.

VY nenpHO€E CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIICHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT 0 CEYCHUS U
MaTepuana”

https://m.edso0.ru/4JDA8GZNX

45

3aBHCHMOCTD CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Juist
ydJacTKa I

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOpP, OT COMPOTUBIICHUS
pe3uCTOpa ¥ HANPSHKEHUS Ha
pesucrope”

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGopaTopHnas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIPSOKEHUH TIPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JIByX PE3UCTOPOB"

https://m.edso0.ru/\VQ3VYPOTS8

49

50

51

JlaGoparopHas paboTa
"IIpoBepka nmpaBuiia AJisi CHIIbI
TOKa MpY NapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCANHCHUSA HpOBOJIHI/IKOB

PabGora u MOIITHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/DPAXG8PZJ]

https://m.edso0.ru/19ZEFKZZ4

https://m.edsoo.ru/40A1XYN3H

52

JlaGopaTtopHnast pabota
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUUYECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKa"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHC

ITocTossHHBIC MAarHuThbl, UX
B3aHMOHCﬁCTBHe

Ypok-uccnenosanue "HM3ydenue
MOJIEN MOCTOSIHHBIX MAarHUTOB"

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo0.ru/1IGL7RIQOR

56

MaruutHoe nosie. MarautHoe
moJie 3eMJIM U €r0 3HaYEHHUE I
JKU3HU HA 3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DnexkTpuuecKkue 3apsbl.
3apsoKeHHBIC Tela U UX
B3auMoencTBUs. I10CTOSHHBII
IEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTposnbHas pabora no teme
"DnexTpruuecKkue 3apsbl.
3apsoKeHHBIC Tea U UX
B3auMoiercTBUs. 110CTOSHHDIM
JNEeKTpUUEcKuil TOK" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo0.ru/ZISSW4Z7W

59

PesepHbIii ypok. Pabora ¢
TeKcTamMu 1o TeMe "[1oCTOsHHBIN
JNEKTpUUECKUil TOK" /
Bcepoccutickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTena. MarautHoe
M0JIE JEKTPUUYECKOTO TOKA
MarauTHoO€e noJie KaTylIKH C
TOKOM

[TprMeHeHue IeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "N3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ ToKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOJIBUTATETIEH B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHcnopte. JlaboparopHas
pabora "KoncTpynupoBanue u
u3ydeHue paboTbl
JNEKTpOoABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edso0.ru/KG8XDIUWD

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

63

Oneitel @apanes. 3akoH
3JIEKTPOMArHUTHON WHIYKIIUH.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
TIOJTydeHH s HIEKTPHIECKOH
SHEPIrUH. DIIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUuu

https://m.edsoo.ru/LM1C70D7A

65

ITonroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKUE U MAarHUTHBIS

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

ABIIEHUS"

KonrtpomnbHas padora 1mo reme
66 "DNEeKTPUYECKHE U MAarHUTHBIC
sBICHUS"

PesepBHblii ypok. Pabora c
67 TekcTamu 110 TeMme "TernoBele
sBjeHus"

PeseprHrlit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarduTHeie
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.eds00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoxka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Mexannueckoe OBMIKEHHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABHXCHUA

PaBHOMEpHOE npsAMONIMHENHOE
JBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE NpsAMOIMHENHOE
nBxenue. CpenHss u
MIHOBEHHAsl CKOPOCTh

https://m.edsoo.ru/L043PYTGB

IIpssmonuHeliHOE
PaBHOYCKOPEHHOE JIBHKEHUE.
VYckopenue

CKOpOCTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenye yCKOpeHus Tena
MIPU PaBHOYCKOPEHHOM
JBUKEHUH 10 HAKJIOHHOM
MJI0CKOCTH"

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFO8

CBoboauoe nagenue teir. OnbITh
[amunes

https://m.edsoo.ru/NMQA4GGEQD



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpartenus. JIuneitnas u yrioBas
CKOPOCTH

10 Hetrrpoctpemirexbrioe https://m.edso0.ru/O5LFGWFZY
YCKOpEeHHE
I1 i H .B

11 CPBRIH 3aKOM HPIOTOHA. BEKTOP https://m.eds00.ru/TADTURL3K
CHUTBI
Bropoit 3akon HeroTona.

12 . https://m.edso0.ru/5A28NGVEV
PaBHonelicTByIOIIIas cuila
T i H .

13 PCTHH SaKor HpIoTota https://m.edsoo.ru/XPFYG64RM
Cyrnieprio3uniust Cuit
P

14 CHICHIIO 34787 HA [PUMCHCHHC https://m.edsoo.ru/GEM2S4HK9
3ak0HOB HproTOHA

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHIE Safat HO TeMe «-ita https://m.edsoo.r/HML1AMN12
YIIPYTOCTHY
JlaGoparopHas paboTa

17 «OnpeneneHue KeCTKOCTU https://m.edsoo.ru/TAPAJAFV1
TIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P C

19 CLICHIE ST HO Teve «-Ha https://m.edsoo.ru/PJDH2DCOT
TPEHUSD)
JlaGoparopHas paboTa

20 "Onpexnenenue ko3 duumenra https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEHUs"
P n

21 CILCHHE 3312 10 TEME "JaKOHI https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsDKeCTH M 3aKOH
BCEMUPHOTO TATOTCHHUS.
Yckopenre cBOOOIHOTO TaIeHUs
VYpok-koHpepennus "IBuxeHne
TEJ BOKPYT TPAaBUTAIMOHHOTO
nentpa (CoslHeUHas cucTeMa).
lamaktuku"

Pemenne 3agau mo reme "Cuna

TSYKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/V02GV8YAT

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MaTepHaIbHOMI

TOYKH. AOGCOJIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO TENA C
3aKPEIIEHHON OCHIO BpAIlEHHS.
MowmenT cusl. LienTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepHATLHOMT

TOYKH. AOCOIIFOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TEIA C
3aKpEIIEHHON OCBIO BPAILlCHHUS.
MowmenT cusl. LienTp Tsxectu

https://m.edsoo.ru/GAMQWA4SLS

28

Penrenue 3amad mo reMe
"MowmenT cuisl. LenTp Tsxectn”

https://m.edsoo.ru/0QJSN205C

29

ITogroroBka Kk KOHTPOJIBHOMN
pabote no Teme "MexaHndeckoe
nBmkenne. Bzaumoneiictsue ten"

https://m.edsoo.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTtponpHas pabora o Teme
"MexaHn4yecKoe IBVKEHHUE.
Bs3aumogeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmnynsc Tena. UMImyasc CUITBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aMMOJCICTBHE

https://m.edsoo.ru/7P15BWQD2

32

33

Pemenne 3ama4 1mo teme "3akoH
COXpaHEHHUs uMITyJbca'
VYpok-koHpepenuus "PeakTuBHoe
JIBU)KEHUE B MPUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

34

Mexanuyeckas pabota u
MOIIIHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

36

37

Pabota cuibl TSKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

JlaGoparopHas paboTa
«Ormpenenenue padboThI CUIIBI
TPEHUs P PpAaBHOMEPHOM
JIBYDKEHUH TeJa 110
TOPU30HTAIEHOW TOBEPXHOCTHY

CBsi3b 3HEPTUH U PabOTHI.
[TorennumaneHast SHEPrUs

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUn

https://m.edsoo.ru/MWKXL7NXVR

39

3aKOH COXpaHEHHUs YHEPTHUH B
MEXaHHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGoparopHas paboTa
«M3ydyeHne 3aKoHa COXpaHEHUS

https://m.edso00.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebaTtenpHoe IBHKEHHUE U €TI0
XapaKTEPUCTUKU

3aryxaromye KojaeOaHusl.
BrinyxneHHbIe KoseOaHusl.
Pe3onanc

https://m.edsoo0.ru/3EQ3BHBZ3

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKA

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJIe0aHUH OT )KECTKOCTH
HNPY>XUHBL ¥ MAaCChI Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

46

47

48

HpeBpameHHe OHCPIUu 1pu
MEXaHMYECKUX KOJIEOaHMIX

JlaGopaTopHnas pabota
«OmpeneneHue 4acTOTHI U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa»

JlaGopaTtopHnast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBa
MEXaHMYeCKHX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

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

https://m.edsoo.ru/QHBQ3US XV

49

VYpok-koHpepeHus

https://m.edso0.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKUE BOJIHEL B
TBEPAOM Tele. CeicMUYecKue
BOJIHBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpakKCHHE 3BYKa
Ypok-uccnenoBanue

"HabaroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'pomKoOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koH(pepenmus "YpTpa3Byk
U MHQPa3BYK B IPUPOJE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHnyeckue
KoJieOaHus ¥ BOJHBI"

https://m.edsoo.ru/7YAJAV57M

55

56

S7

KonTponbHas pabota o Teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KojaeOaHus U
BOJIHBI"

9HeKTp0MaI‘HI/ITHOC ITOJIC.
9HeKTp0MaI‘HPITHBI€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "lkara
OJICKTPOMAardiuTHBIX BOJIH.
Hcnonb3zoBanue

https://m.edso0.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIIEKTPOMATHUTHBIX BOJH JJIS
COTOBOH CBs3U"

59

VYpok-uccinenosanue "N3yuenue

CBOICTB OJICKTPOMArduTHBIX BOJIH

C IOMOILBLI0 MOOHIIBHOT'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewenne 3amay Ha onpeneneHue
YaCTOThI U JJIMHBI
ANEKTPOMATHUTHOUN BOJIHBI

DJeKTpOMarHuTHas pupoJia
cBeta. CKOpOCTb CBeTa.
BonHoBble cBolicTBa cBeTa

Hcrounnku cBera.
[IpssmonunenHoe
pacnpoCTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

https://m.edsoo.ru/\WIGCO6QSN

https://m.edsoo0.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0H OTpaKEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aKkoH
TIPEIOMIICHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBera. Mcronp30Badue OJIHOTO
BHYTPEHHETO OTPAXKEHHUS B
OIITMYECKUX CBETOBOJAX

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCHMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yriia npeIoMJICHUA CBETOBOT'O
Jy4da OT yrjia naacHus Ha

rpaHuiie "BO31yX-CTEKJIO

67

Ypok-koHpepeHus

" cronp30BaHKe IOJTHOIO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

69

JIma3el. OnTHYEeCKas CHIIA JIMH3EI

[Toctpoenue nzobpaxxeHuii B
JMH3aX
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MPOBEPSIEMBIE TPEJIMETHBIE PE3YJBTAThBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3BOBAHUS

7 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa30BaTeJIbLHON MPOrPaAMMbI OCHOBHOTO 00111er0 00pa30BaHus

11

HCIIOJI30BAaTh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3invaTrb SABJCHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX TAHHOC (bI/I?)I/I‘IeCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (U3MUECKUX SIBJICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIACIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUUECKUX SBICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOHCTBA Tel M (DU3MYECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNB3YyEMbIX BEJIMYUH, HUX
0003HaueHMsI U €AUHULBI (PU3MUECKUX BEIMYUH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOLIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JPYIHMMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILIGCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW  3alUCbiBaTb €ro MareéMaTu4dcCKoOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHHUS, IPOLECCHl M CBOWCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIorMYyeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCEPHOCTHU

peuiaTtb paCQéTHLIG 3aga4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dbopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAINU3a
YCIOBHMsS 3aJa4yd 3alUChIBaTh KPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEATMCTUYHOCTD MOTyYSCHHOH (PU3HUECKON BEITUYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYecKuX METO/JOB, B ONHMCAHWU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yiabTaT, HaXOAWUTb OIIMOKU B

XO0J¢€ oIibITa, ACJAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

NPOBOJIUTH OMBITHI IO HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (QopMylaMpoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOoOMpaTh  yCTaHOBKY W3  NPEAJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJIOIOBBIX U
U(PPOBBIX MPHUOOPOB, 3aNMKCHIBATH NOKA3aHUS TMPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JPYrOM C MHCIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUH,
y4acTBOBaTh B IIJIJAHUPOBAHUM Y4E€OHOro HCCIEIOBaHUs, COOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHYy,
¢ukcupoBaTh pPeE3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOJIUI U TpadMKOB, I€JIaTh BbIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/ISMCPCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHUEC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL I[€I>iCTBI/I$I HpI/I60pOB n  TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBL HCﬁCTBHH N3YUYCHHBIX
HpI/I60pOB N TCXHUYCCKUX }’CTI)OI\/'ICTB C IIOMOIIIBKO HX OIIMCaHH,
HCIIOJIb3YA 3HaHUA ) CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBJICHUM n

HeoOXoauMBbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

OPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO UCIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKHUMH yCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS U

COOIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKpPYKAIOIIEH cpesie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUH U TMYTEM CpPaBHEHMS pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWio, KOTopas SBISIETCS MPOTHBOPEYMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aIaHu I
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus UHPOpMAIHH

13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIC U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB UHGpOpMaAUU (PUIUYECKOTO
COJICpKaHUs, B TOM YHCIIE MyOJUYHO JIeJaTh KpaTKUE COOOIICHHS O
pe3ylbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHHUM, MpPU 3TOM
rPaMOTHO HCIOJIb30BAaTh M3YYCHHBIM MOHSATUWHBIA amnmapar Kypca

(i)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSGHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MIPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B IpyIIle B COOTBETCTBUU C IOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHCHUEM IUIAHA JIEWCTBHUM, AJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHHKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KUVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJB30BaTh IMOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha



OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHbIX (PU3HUECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4Hucie (U3NYECKUe SBICHUS B NPUPOJIE,
IPY 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/a4y B Y4eOHYIO, BBIACTATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (HPU3UIECCKUX SIBJICHUI

14

1.5

ONKCHIBATh H3Y4YEHHBIE CBONCTBA Tel M (U3MYECKHE SBJICHMUS,
UCTIONB3Yys (U3MYECKHe BEIMYMHBI, IPH ONHCAHUU TMPABUIBHO
TpakTOBaThb  (U3MYECKUII  CMBICA  HCHOJB3yeMbIX  BEJIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITHMYMH, HAXOIUTH (hOPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKHd  HM3YYEHHBIX  3aBHCUMOCTEH

Q)HSI/I‘ICCKI/IX BCJINMYHH

XapaKTCPHU30BaATb CBOMCTBa TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU OSTOM JAaBaTb CJIOBCCHYIO
Q)OpMy.]'II/IpOBKy 3dKOHa H  3allUuCbiBaTb €ro MaTrCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

O0BSACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIEC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO 1 — 2 H3y4YeHHBIX CBOMCTBA

(bmﬂqecxnx HBHGHHﬁ, q)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemars pacy€THbIE 3a1auu B 2 — 3 AEWCTBMSI, UCHOJB3Ysl 3aKOHBI U
(dbopMmyIIbl, CBs3BIBaONINE (PU3NICCKHAE BETMUUHBI: HA OCHOBE aHAIHM3a
YCIJIOBHS 3a/1a4yl 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JMAHHBIX JUId peIIeHHs] 3a/Ja4yd, BHIOMpAaTh 3aKOHBI U (HOPMyIIBL,
HEOoOXOoUMBbIE Uil €€ PEIIeHUs, MPOBOAUTh Pacuy€Thl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHue (PU3NUYECKOW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/ISI/I‘I€CKI/IX MCTOHOB, UCITIOJIB3YS OIMMUMCAHUEC UCCIICAOBaHMs, BBIACIIATH
IMPOBEPACMOC TMPCAIOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICOO0OBAaHNA, ACJIaTh BBIBOABI

1.9

IPOBOAMUTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢usmueckux  CBOMCTB  Tel:  (opMysIupoBaTb  MPOBEpsieMble

MPENIONIOKEHNs, CcoOUpaTh  YCTAHOBKY U3  IPEAJIOKEHHOTO



000py10BaHUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIbI

1.10

BBITIOJIHSATH MPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (HU3MUECKUX BEIMYUH, CPABHUBATH PE3yJIbTAThI

U3MEPEHUM ¢ YUETOM 3a/1aHHON a0COJIFOTHOM MOTPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX HN3MEPCHHMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, cienys  IpeUIoKEHHOMY  IIaHy, (puKcHpoBaTh
pe3yJbTaThl MOJYYSHHOM 3aBHCHMOCTH B BHJE TAaOMUI] U TPa(HKOB,

JCJ1aTh BBIBOJABI 110 PE3YyJibTaTaM HUCCIICIOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHHUs  (U3NYECKUX  BEIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

CO6.]'IIO,I[aTI> npaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIOpPOM HAa HUX OIMUCAHUsA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaX (PU3MUECKUX SBICHUM M HEOOXOAMMBbIE

q)HSH‘leCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABJIATH CXEMBI
IEKTPUYECKUX LENeld C IOCIEA0BaTENbHBIM W NapauIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3luyas yCIOBHbIE  0003HA4YEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH TpHUMEPhl (HAXOAWUTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOI'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbs U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCACHUA B 0pr>1<arome1?1 cpeae

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3NUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIL30BaTh IIPU  BBINIOJIHCHUHA y‘le6HLIX 3aJIaHuM HAay4YHO-




HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuaisl, pecypcsl cetH VIHTepHeT, BiajeTh NpHEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIMU U3 OTHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIICHMUS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJlep’KaHus, B TOM 4YHUCIE NYOJIMYHO MPEACTaBIATh PE3YJIbTATHI
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM
TPpaMOTHO HCIOJIb30BaTh HM3YUYCHHBIM MOHSATUUHBIA ammapar Kypca

($U3UKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLue

1.20

9 KJIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

11

1.2

13

IpY BBIOJHEHHH Y4YEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NIECKUX
IPOLIECCOB paclpenessTh 00S3aHHOCTU B TPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJCKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JEATEIbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3indaTrb SABJICHHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOMINX JAHHOC (I)I/I3I/I‘IGCKOC SBJICHUC
pacno3HaBaTb MPOABJICHHUEC HN3YUYCHHBIX (I)I/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyKaroumeM MHpeE, B TOM YUCIIC (1)I/ISI/I‘~I€CKI/IC SBJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqeGHyro, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MTpU3HAKN) GU3UUYECKUX SIBICHUN

14

OIMUCBbIBATH H3YYCHHBLIC CBOMCTBA TEI H (1)I/ISI/I‘ICCKI/IC SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘leCKI/Ie BCJIMYMHBI, IpU OIMUCAHUU IIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I‘-I€CKI/II71 CMBICJI HCIIOJIB3YCMBbIX BCJIMYHH,
0003HAYCHHS U CANHUIIbI (I)I/I3I/ILICCKI/IX BCJIMYHMH, HAXOIUTH (bOpMyJ'H:I,

CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C  JIPYTHMH



1.5

BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BETMYUH

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MUECKHE SIBICHUS U MPOLIECCHI,
UCIIONIb3Ysl HW3Y4YEHHBbIE 3aKOHBI, NIPU 3TOM JaBaTh CIOBECHYIO
bopMyNIMpOBKY 3aKOHa U 3alHChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

00BSACHATH (PU3MUECKHE MPOILIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMONIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

bu3nUecKux ABICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHele 3amayd (ONMUparoIiuecs Ha CHCTeMy M3 2 — 3
YpaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(du3nyeckue BeIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelleHUusl, IPOBOJUTh pPacuéThl M OLEHHBATh PEATUCTHYHOCTh

MOJIyYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWMTL IIPU IIOMOIIU
(1)I/I3I/I‘-I€CKI/IX MCTOAOB, MCIIOJIB3Yd ONMMCAHUEC HCCIICAOBAHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPAAKA
MMPOBCACHUA HMCCIICAOBAHWA, [ACJIIAaTb BbBIBOJAbI, HWHTCPHPCTUPOBATH

PE3yJIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

MPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
(U3NYECKUX CBOWMCTB TENl: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOAUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX HU3MEPEHHI,
ompesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BelnnuuHbl (POKycHOE
paccTostHUE coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO proopa)

IPOBOJIUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIMYUH C
HCIIOJIb30BaHUEM IMPSMBIX HW3MEPEHUN: IJIaHUPOBATh HCCIIEJOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/I3I/I'-IGCKI/IX BCJIMUHUH B BHUJC Ta6J'II/IIII/I



rpaduKoB, JeJIaTh BHIBOJIBI [0 PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpPEeaIoKEHHOW HHCTPYKIIHH,
BBIYHMCIIATh 3HAYEHUE BEIWYMHBI M aAHAJIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBuja TEXHUKUM Oe3zomacHOcTH TMpH  pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

pasnyaTh OCHOBHBIE INPHU3HAKM WM3YYEHHBIX (PU3MUECKUX MOJeIeH:
MaTepHuagbHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJICHUH U HEOOXOIuMble

¢duznyecKknue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB "
TE€XHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B MJIOCKOM

3epkajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOPMALUIO O IPUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3UYCCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU 11 oOecriedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npubOpaMy M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpY Karollel cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAUU (PU3MUECKOTO COAEPHKAHUS B CETH
WutepHer, caMoCTOSTENbHO (OPMYIHpYsl IOMCKOBBIA  3aIpoc,
HaXOAUTb IIyTH  OMpENEJeHHUs]  JIOCTOBEPHOCTH  IOJYyUYEHHOM
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMH YYEOHBIX 3aJaHU  HAy4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHer; Biazers npuémMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606paBOBaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
CoJiepXKaHus, MyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOEKTHOW HITU
UCCIICOBATEILCKOM  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTalue ¢ y4érom

0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesaTh 00f3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBATH  €ro, aJeKBATHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ, B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTh KOHQIUKTHI



IHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena 3J1EMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

®uszvka — Hayka O Ipupone. SBieHus npUpOABL.
Ou3nyecKkue  SBJICHUSA: MEXAHWYECKUE, TEILUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusnueckue BeTMYUHBL.  M3MepeHHe  (PHU3MUECKUX
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

14

1.5

2.1

2.2

2.3

EcTtecTBeHHOHAyuHBI METOJ IMO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAOJIIOIaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:
N3mepeHue pacCTosIHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenue teMiiepaTypsl IpY IMOMOIIHU KHIKOCTHOTO

TECPMOMETPA U JaTYUKA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepbl. ONBITHI, JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHHE
BELIECTBA

JiBmxeHnne yactull BewecTBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTULl C  Temmeparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumojelicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC



ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUIKOCTEH W TBEPHBIX  (KPUCTAUIMUECKHX) Tl
2.4 B3auMocCBs3p MexIy CBOWCTBAMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuyeckue pabOTHI:
OneHka JOuameTrpa aroMa METOJIOM psiioB  (C
Ucrolib30BanueM ¢otorpaduii).
2.6 OnpITel IO HAOJIOACHHUIO TEIUIOBOTO PACHIUPECHHS
ra3os.
OnbITBl 1O  OOHAPYXKCHHIO  JCHUCTBHSI  CHJI

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
> Ckopoctb. CpenHsisi CKOpOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpEMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYJI B eiMHMIIE 00BEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ynpyroct u 3akoH ['yka. VM3mepenue cuibl ¢
' IIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUs W cuia TskecTH. Cuia TAXKeCTH
' Ha Jpyrux maHerax. Bec temna. HesecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue cuil, HalpaBiICHHBIX IO OJHOW MPSAMOM.
' PaBHOzelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO
aBToMoOMIII W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKONIbXKEHHS Opycka WIM [Iapuka 10
HAKJIOHHOM  IUIOCKOCTH. OmpenesieHre  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHus (medopManuu) mpyKUHBI OT
MPUIOKEHHONH  Cuibl. OMNBITB, JIEMOHCTPHUPYIOIIKE
3aBUCHMOCTH CHJIBI TPEHHUS CKOJILKEHUS OT Beca Tejla 1

XapakTepa COPHUKacarolINXcsl OBEPXHOCTEN

dusnyeckne SBICHUA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMHE CKOPOCTSIMH B JKUBOM M HEXHUBOH MPHUPOJE,
NEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHKE
3.12 TexHunuyeckue ycTponcTBa: AMHAMOMETP, OJIIMUITHUKI

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEJIIMYCHUS TABIICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEMIEPATypPhI
13 [Tepenava maBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHE
3aBUCUMOCTh  JIaBJIGHUS JKHJKOCTH OT  TJIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
IManpaBnmueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe naBneHue. [IpuunHsl
A5 CYIIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro nasneHus. [lpubopsl ans
' M3MepeHust aTMOC(HEpHOro JaBICHUS
JlelictBue XUAKOCTHM MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cuiIa. 3aKoH
Apxumena
4.8 [InaBanue ten. BozayxomnnaBanue
49 [IpakTudeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTM Beca Tena B BOJIE OT
00béMa TOTrpYyKEHHOM B IKHAKOCTh YacTH TeJa.
Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEN Ha
TEI0, MOrpyx’EéHHoe B  KuakocTe.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEN CHUJIbL, JCHUCTBYIOLIEH
Ha TeNo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIIIME  3aBUCUMOCTh  BBITAJKUBAOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B XKUJKOCTh YaCTH Te€Ja U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBanme — apeoMerpa WM
KOHCTPYMPOBAaHME  JIOAKM W  OIpeaeseHue  eé

rpy30H01bEMHOCTH

Ouznyeckue  SIBICHUS B MPUPOJE:  BIHMSHUE
aTMoc(epHOTo JaBJICHUS HA KUBOW OpraHU3M, TIAaBaHUE

pBIO

Texnuyeckue ycTpoiicTBa: cooOUIAOMIMECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKHI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBwio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTenuunanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHast mMexaHMuecKas SHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHHS MEXaHUYECKOH SHEPTHH
5 g [IpakTuueckue padbOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  NpHU




PaBHOMCPHOM JABHUKCHHNU TEiIa 110 FOpI/ISOHTaJILHOI\/'I
noBepxHocTu. MccienoBanue ycioBUui paBHOBECHS phblyara.
N3mepenne KII/] nakmoHHoM minockoctu. M3ydyenune 3akona

COXPAaHEHHUS MEXaHUYECKOH HEepruu

Ousnyeckue SBICHUS B TPUPOJAE: pbhlUarM B Tele

5.10
4eJioBeKa
TexHudeckue yCTpOMCTBA: pblUar, IIOABMXKHBIA U
5.11 HETIOJBVIKHBIN OJIOKW, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIEMEHTBI COACPKAHUS
pasjena JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MosieKyd.  OmIbITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKONO M razo00pa3HOro
6.2 cocTossiHuM BemlecTBa. Kpucrammmueckue u amopgHbie
Telna
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKUHETHYECKON
TEeopuun
6.4 CMauuBaHue U KalWUISPHBIE SIBJICHUSA
6.5 TemoBoe pacliupeHye u cxaTue
6.6 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBHKEHUS YaCTHULL
67 BuyTtpennss sueprus. Crioco0bl U3MEHEHUsI BHYTPEHHEN
' SHEPTUU: TeIIonepeaaya U CoBepIeHne paboThbl
6.8 Bunel tennonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLIUS,
' U3IydeHue




KoanuectBO  TEMIOTHL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEIIECTBA
TemsiooOMEH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OalraHca
6.11 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUECKUX BEIIECTB.
. VenpHas TerioTa MaBIeHUS
[MapooOpa3zoBanue u  KoHAeHcamws. Mcmapenue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JlaBJICHHS
6.13 BrnaxHocTs Bo31yxa
6.14 DHeprus ToMBa. Y IeiabHasi TEeMI0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOT'O JBUTATENA. TEIUIOBbIC ABUTATEIN M 3aIllUTa
OKpYKarollei cpebl
3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHapy)XEeHHUIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MIPUTSIKEHUS.
OnbITHl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM
COJIM WJIU caxapa.
OnpIThl 10 HAOJIOJEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, KHUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIXKICHUS.

[IpoBepka rumnore3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpPyOKe OT
TEeMIEPaTYpPBI.

HaGmronenve n3MeHeHnsl BHYTpPEHHEH YHEPTUU Tela B
pe3yabpTaTe TeIionepeaayd U padoThl BHEITHUX CHJL.

HccnegoBanue SABJICHUA TEII00OMEHA npu



CMEILIMBAHUH XOJIOJIHOW U rOPSYEN BOJIBI.

OnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTMYeCKUM
LWIAHAPOM.

Ornpenenenue yAelnbHON TEMJIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca vCnapeHusl.

Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Ornpenenenue yAelIbHON TEMJIOTHI TUIABJICHHUS JIbJIA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUSA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Mpupojie, uznydenue ColHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHKUE POCHI, TYMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWMCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETP,
6.19 JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, IICHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 DnexTpuszanys Tei. J[Ba poja dIeKTPHUUECKUX 3apsiioB

B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kyiona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuyeckoe nose. Hanpssk€HHOCTh JIEKTPUUYECKOTO
7.3 nosid. IlpyHIMI cyneprno3unuu 3JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apAa0B. QHCMGHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBonHUKH 1
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

DOneKTpuueckuid  TOK.  YCJIOBHUS  CYyIIECTBOBaHUS
7.6
JJIEKTPUYECKOT0 TOKA. MICTOUHHKHN OCTOSAHHOIO TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX U razax

Onektpuyeckas 1enb. Cumia Toka. OJEKTPUUYECKOE
7.8

HarnpsHKeHHe

ConpoTuBienue IIPOBOJIHUKA. VY aensHOE
7.9

COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE M MapaJlIeIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DneKTpUuecKue HEenu U MOTPEOUTENH DIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanue

[ToctosinHble MarHuThl. B3ammoneicTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHOoe TONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE 3JIEKTPUUECKOrO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcIopTe

Onbitel ®Papanes.  SIBneHUE  AIEKTPOMATHUTHOMN
7.18

nHaykuud. [Ipasuno Jlenna

DIEeKTpOreHeparop. CniocoOsr MOJIyYEHUs
7.19 NEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 110 HAOJIOACHHIO AJICKTPHU3AIMN TE MHIYKIIHCH

Y IIpU CONPUKOCHOBEHUH.



HccnenoBanue nAeMCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka m mpoBepka pabOTHl AJICKTPUUYCCKON IETH
MOCTOSIHHOTO TOKa.

N3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUTHBI, TIOILAU TIOTIEPEYHOTO CEUCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHHS HANPSKEHUH  TPHU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Pe3HucTop.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOTO  TOKA,
BBIJIETISIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCIMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMHM U paszneneHun. VccnepoBanue
JIEACTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnbITEI,  JEMOHCTPHUPYIOIIAE  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKA W HalpaBJIeHUs TOKa B KaTymike. l3yueHue

I[€I>iCTBI/I$I MAardiMTHOIrO I0Ji1 Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA SHCKTPOMaFHPITHOfI HHAYKOWU:




HUCCICIOBAaHUC W3MEHCHMI 3HAUCHUS U HaIlpaBJICHUA

WHIyKIIMOHHOTO TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHUST B  atMocdepe, DJIEKTPUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Apel( MOFOCOB,
POJIb MAarHuTHOI'O MOJIA AJIA JKU3HU Ha 36MJI€, IOJIAPHOC

CHAHUC

1.22

TexHuueckue yCTpOWCTBA: BJIEKTPOCKON, aMIepMETp,
BOJITMETP, PEOCTaT, CUETYUK IIEKTPUUYECKON DHEPIuH,
3JIEKTPOOCBETUTENIFHBIE ~ TPUOOPBI,  HArpeBaTeNIbHbIC
AIIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJIBUTaTEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenra [TpoBepsieMbIe 37IEMEHTHI COePIKaHHS
pasnena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JBHXeHHME. MaTepuanbHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE
HepaBnomepHnoe MPAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOYCKOpEeHHOE MPSAMOJIMHENHOE
' JBYKECHUE
8.6 Coboanoe nagenue. Oneitel ["ammnes
PaBHOMepHOE nBHMKEHHE MO OKpyxkHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENEHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HploToHA




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroTona
8.11 IIpuHIUI Cynepno3unuu CUiI
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cuila TPEHUS CKOJIBXKEHMS, CHIIa
' TPEHHUsI IOKOS, IPYTUE BUBI TPEHUS
8.14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHnue cBOOOAHOrO NaieHUs
8.15 Jemwxenne  mmaHer  Bokpyr  Comnuma.  IlepBas
' KOCMHUYECKasi ckopocTb. HeBecoMOCTh U neperpysku
PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPAOE TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nMirysbca. Mmmyibce cuiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeaxktuBHOE NBMKEHIE
8.21 Mexanudeckas padoTa 1 MOIITHOCTb
8.2 PabGora cun Tsxkectu, ymnpyroctu, TpeHus. CBs3b
. SHEPTUu 1 paboThI
8.93 [loreHunanbHass SHEprus Tejaa, MOAHITOrO  HaJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToreHunanbHas SHEPTUs CXKATOM MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETUYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
[TpakTnyeckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUSI Opycka
WIA JBWKEHHs LIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
8.97 OmnpeneneHne yCKOpeHUsl Tenna MpH PaBHOYCKOPEHHOM

JBUKEHHUHU 10 HAKJIOHHOW INIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHHM IIPHU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka TruMoOTE3bl: €CIM MPU PABHOYCKOPECHHOM



8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psAI HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccenenoBanue 3aBUCHMOCTH CHIIBI TPEHUSL CKOJIBKEHHS
OT CcuUJBl HOpPManpHOro nasieHus. OnpeneneHue
koddduimenTa TpeHus ckKoubxkeHus. OnpeneneHue
KECTKOCTH TpyXHHbL. OnpenencHue padOThl CUIIBI
TPEHUsT TpU PABHOMEPHOM [BWKEHUU Tela [0
TOPU30HTAILHOW ToBepXxHOCTH. OrmpeneneHue padoThI
CUJIBl  yOpPYroCTM  NpH  HOABEME  Ipy3a C
UCIIOJIb30BAHUEM  HEIOJBMKHOTO U MOJBUKHOIO

0JI0KOB

®dusnyeckue SBJICHUS B MPUPOC: MPHUIUBBI U OTIHBBI,
nBrkeHne TutaneT COJMHEYHON CUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

Texunueckne YCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUSA U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABUOKCHUC. OCHOBHBIC XapaKTCPHUCTUKHU

o1 KoJieOaHUi: TIeproJI, YacTOTa, aMIUTHTYAa
9.9 Maremarnueckuit u NpYy>KUHHBIN MasiTHUKHU.
' [TpeBpariieHre sHEPrUn MpHU KoJeOaTeIbHOM ABHKEHUH
03 3aryxawomue KoneOaHus. BbIHYyXJI€HHbIE KONeOaHHUS.
' Pesonanc
Mexannyeckue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHeEIE M TONEpPEUHBbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ paclpocTpaHeHHs. MexaHN4ecKue BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHuUE 3ByKa
9.6 WHudpa3Byk u yabTpa3ByK
[TpakTueckue paboOThI:
OnpeneneHue 4acToThl M Iepuoja  KoJjeOaHMi
9.7 MaTeMaTUYeCKOT0 MasiTHUKA.

OHpeI[eJ'IeHI/IC 4aCTOThI u nepuona KoJIeOaHMI

IMPY>XUHHOI'O MasgsTHHUKA



HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoyiebaHui
MOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH — IE€pHOAA  KoJeOaHM
IIPYKUHHOTO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa KoJieOaHu rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH

npy>XuHsl. I3mepenue yckopenus cBOOOIHOTO MaieHUs

dusznueckue SBICHUS B npupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
LIYHaMH, 3XO
99 TexHUYEeCKHuEe YCTPOMCTBA: OXOJOT, HCIOJIB30BAHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [[Ikana 3MeKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoaa cera. CKOpOCTb CBeTa.
' BosHOBEIE CBOICTBA CBETA
10 [TpakTuyeckune paboOTHI:
10.4 W3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TenedoHa
Owusnueckue SBIEHUS B MPHPOJE: OHUOIOTHYECKOEe
10.5 neiicTBre BUIUMOTO, yIbTpaduoIETOBOTO u
PEHTTEHOBCKOTO U3ITyYeHHUN
106 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM CBA3H
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamosnuHEtHOE pacTpOCTpAHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaxKeHUst
11 11.3
CBeTa
114 [Ipenomnenue cBera. 3akOH TPEIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
115 JInnza. Xop ydeii B TMH3E




Ontuueckast cucrema QoToarnmnapara, MUKPOCKONAa H

11.6
TejecKormna
117 'maz kak onTtudeckas cucrema. biuzopykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B criektp. OnbiTel HeloTOHA.
' CroxeHue ciekTpaibHBIX IBETOB. Jlucnepcus cBeTta
[TpakTuueckue pabOTHI:
HccnenoBaHue  3aBUCUMOCTH  yIVIa  OTpPaK€HUs
CBETOBOIO JIy4a OT yIJia MaJaeHusl.
W3yuenne xapakTepUCTHK M300pakeHHs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM YIJIa IPEOMJICHUS
CBETOBOIO Jiyya OT yrjla MaJeHHs] Ha TPAHULIE «BO3AYX —
11.9 CTEKJION.
[TonyueHnne n300pakeHUI C TTOMOIIBI0 COOMPAIOIICH
JIMH3BL.
Omnpenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKON
CHUJIBI COOMPAIOIICH JTUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HAOII0/ICHUU Yepe3 I[BETOBbIC (PUIIBTPHI
®uznyeckue sABIEHUS B npupoje: 3arMeHus CosHua u
11.10 JlyHbl, 11BE€Ta TeJ, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
' doroanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
191 OmnbiTel Peszepdopna u mimaHerapHas MoOJeNb aToMa.
' Mogens atoma bopa
Hcnyckanue W moryiomnieHue cBera aroMoM. KBaHTHI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PanuoaktuBHOCTh. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sjapa. HyxionHas Mojens

ATOMHOTI'O sAdpa. H3oTomsl




PannoaktuBHble npespaiuenus. Ilepuon momypacnana

12.5
ATOMHBIX SJEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MaccOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u aenenus anep. MlcrouHuku sHepruu
' CouHiia 1 386311
129 Anepnas osHepreruka. JlelicTBME  pagMOaKTUBHBIX
' U3JTy4YEHUN Ha )KUBbIE OPraHU3MbI
[TpakTrdeckue paboOThI:
HabGmroneHne chjomHeIX M JIMHEHYAThIX CIEKTPOB
U3IIy4YECHHUS.
12.10
HccnenoBanue TPEKOB: HM3MEPEHUE DHEPIMM YACTHIIbI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusm).
W3mepenne paaroakTHBHOTO GoOHA
®usnueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAaKTUBHBIN ¢ox, KOCMHMYECKHUE Jy4H,
12.11 pPalMOAaKTUBHOE U3JIYYEHHUE MPUPOJHBIX MHUHEPAIOB,
JICHCTBUE pAaJUOAKTUBHBIX H3JIYYEHUH Ha OpraHusMm
YyeJioBeKa
1212 Texauueckue YCTpOWCTBA:! CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOMN
MPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHOI
NPOrpaMMbl OCHOBHOI0 00111ero odpa3zoBanust Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOH  KApTUHE  MHDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SIBICHUH NPUPOABI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poiau (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOIWH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKW W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOM
KapTHUHE MHpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CcyIecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BENIECTBAa, O (M3MYECKOH CYIIHOCTH SBJICHUI MPUPOJIBI
(MeX&HI/ILIGCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBICHH 110 OMMCAHUIO UX XapaKTepHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUIN
B OKpyXaromieM MHPEC, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HAKH)

Brnanenue ocHOBamMu MOHSATUWHOIO ammapara M CHUMBOJIUYECKOTO
s3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] y4eOHBbIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MponecCChbl, UCIIOJIb3YA (bYHJIaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (I)I/IBI/I‘-ICCKI/IC SABJICHUA,

UCIIONB3YS (PU3UIECKUE BETUIHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAaHHUS C YYETOM
coOIOfIeHHsI MpaBWJI OE30MacHOTO TpyjAa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHHUC CaMOCTOSATCIILHO COGI/IpaTB SKCIICPUMCHTAJIbHYIKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OMBITA U 3aIMCHIBATH €r0 PE3yJIbTaThl, ((OPMYIUPOBATH BBIBOIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BETMUNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
JKCIICPUMEHTAIIBHYI0  YCTaHOBKY [0 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBI U AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOMU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAIBHBIX  HCCIIECJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIATh
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE TaOIUL U
rpaMKOB, yUUTHIBATh OTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKHX  MOJeNei
(MaTepuasbHasi TOYKa, aOCOJIIOTHO TBEPIAOE TENIO, MOAEIU CTPOSHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAs MOJEIb aToMma,
HYKJIOHHasi MOJI€Jb ATOMHOIO siipa) U yMEHUE NPUMEHATh UX MAJsS

00BsICHEHUS! (PU3NUECKUX TPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TENl, B TOM
yuclie U B KOHTEKCTE CHUTyallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yueHHbIE CBOICTBA (U3NUYECKUX

SIBIICHUH, PU3NICCKHIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIBI, CBSI3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTBI N OOCHUBATH PCATUCTUYHOCTL IOJYYCHHOI'O
3HaYeHUs (PU3MUECKON BEIMYUHBI; YMEHUE OINpPENeNiTh Pa3MepHOCTh

(bu3nYeCcKOi BETNYHHBI, TOTYYEHHON NPU PELICHUH 331a4U

YMmenune XapaKTCpPU30BaTb IMMPHUHIMIIbLI HGfICTBI/ISI TEXHUYCCKHUX
YCTPOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIHNIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaX (pI/I3I/I‘leCKI/IX SBJICHUH U HeO6XOI[I/IMI:>IC (I)I/I3I/I"IeCKI/Ie




3aKOHOMEPHOCTH

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM Juid oOecriedeHust O€30mMacHOCTH  IpU
oOpamieHud ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUS 370pOBbSI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS IOCTHKECHUH (HM3MKH M TEXHOJIOTHH

AJId paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT mOMCKa, NPeoOpa3oBaHMsl W MPEACTABICHHUS WH(POPMALUU
bu3nyecKoro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OIEHHUBATH JIOCTOBEPHOCTH
MOJlyYeHHOM WHQOpMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB, YMEHHE  HCIOJb30BaTh  IpH
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISPHYIO JUTEPaTypy
(¢u3nUecKoro cojep)KaHus, CIHPaBOUYHBIE MaTepUAIIbI, PECYPCHl CETH
WuTtepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  IPEOOpa30BaHUS
uH(pOpMallMl U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3laBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBC I/IHq)OpMaHI/II/I U3 HECKOJIBKUX NCTOYHHUKOB



HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMbIii 3J1EMEHT COACPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBUkeHue. MarepuanpHas Touka. (Cucrema  oTcuéra.
' OTHOCHTENBHOCTD IBHIKEHUS
PaBHOMepHOE U HepaBHOMEpHOE ABMKeHUEe. CpemaHsast ckopocTb. Popmyna miis
1.2 BBIYUCIICHUSI CPEeTHEH cKopocTh: Vv = S/t
PaBHOMEpHOE NPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPIWHATBI TE€JIa OT
BPEMEHH B CIy4ac paBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH Ui MPOEKUUU CKOPOCTH, MPOCKIHH
NEpEMENICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM MPAMOJIMHEHWHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKCHHUS:
3
S =vg # i+ ay = ;
2
@opmysbl JUIsl TPOEKLUUU NEPEMELIEHUs, NMPOEKLIUU CKOPOCTH M IPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM INPSMOJIMHEHHOM JBUKECHUMU:
2
14 .sx(r)=vﬁx-r+ax-%.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
['paduku 3aBUCHMOCTH OT BPEMEHU JIsl MPOEKIUU YCKOPEHUs, INPOEKINH
CKOPOCTH, NPOEKLUUU IEpPEMELIEHUs, KOOpAUHATHl IIPM PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM>KEHUU
CBobosnnoe nazgeHue. PopMysbl, ONUCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIN (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENHBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTM OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




OPOSKIIMA CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TAJCHUU Tela II0
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHocTh. HampaBnenue
CKOPOCTH.

@opmyna g BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOL

oOpareHus:
2nR
b=
T

LentpoctpemutenbHoe yckopeHue. HampasieHue I1EHTPOCTPEMUTEIHLHOTO

16 yckopeHusi. @opMyina 151 BBIYUCIECHUS YCKOPEHUS:
2
a. = v
" R
dopmyna, CBSI3BIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHUS:
V= 1
T
Macca. I1notHocts BewmecrBa. Popmyiia s BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CokeHue CHil
19 SIBnenune nunepuuu. Ilepsorit 3akon HproToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHue okost U TpeHHE CKOJIbKEeHHs. PopMyIia Uil BBIYUCICHUST MOLYJISI CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmaruss tenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKkOoH yHpYyrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

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

My -1,
F=Gg -1 _2
R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaICHUSI.
dopmyna A BEIYUCICHUS CUJIBI TSKECTH BOIM3H moBepxHocTH 3emnu: F = mg.
JIBrxenue maneT Bokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYnHa.
p=mi

HNmnynsc cucremsl Ten. U3MeHenne ummnyiibea. IMIynbe Cuiibl

1.16

1.17

3aKkoH COXpPaHCHUA UMITYJIbCa JJI SaMKHYTOI\/’I CHUCTEMBI TCII.
Dp=myU i,y =const
PeaktuBHOE ABHKEHHE

Mexanuueckas pa60Ta. cDOpMy.]'I&I JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYMCIICHU A

KMHETUYECKON YHEPIUU:

H!UE
Ep ="

Teopema o knHeTHUECKOU dHeprun. Popmysia A BBIYUCICHUS TOTEHIIMAIBHON



SHCPTrrU TCjid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

1.19 3aKoH COXpaHEeHHsI MeXaHU4eCKoi dHeprun. Dopmyna s 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE cuJI TpeHus: E = const.
[IpeBpamenne MexaHUIEeCKOW YHEPTUH MPU HATMIUH CUJIBI TPSHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cuitsl: M - FI.
YcrnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABWKHBIN 0s10ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENA.
®dopmyna amsl BEIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
pP= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBieHUuEe BHYTPH JKUIKOCTH.
dopmynia sl BBIYUCIICHUS JaBICHHUS BHYTPH KUJIKOCTH:
P=PE+Dy,

1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. DopMmyna IS ONPENEICHUS BBITAJKUBAIOMIEH CHIIBI,
NENCTBYIOIIEH Ha TeOo, MOTPYKEHHOE B )KHUJIKOCTh WU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYJ0B 1 BO3AYXOIIaBAHUEC




1.24

1.25

Mexannueckue KosnebaHus. AMIUIMTYA, HEpUOJ W YacToTa KoJjeOaHWi.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY M MEPUO KOJICOAHUN:

MaremaTuueckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpamieHue sHepruv mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxatomue konedanus. Bernyxaennsie konedanus. Pesonanc

1.27

1.28

Mexannyeckue BOJHBI. [IpoAoJsibHBIE M TOINEPEYHBbIE BOJHBL. [[IMHA BOJHBI U

CKOPOCTh PacCIpOCTPAHEHUS BOJHBI:

h=v-T

3Byk. I'poMKkocTh U BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIIE

nByX cpenl. MH(Dpa3Byk u yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

N3MmepeHne cpenHe IUIOTHOCTU BEIIECTBA; apXUMEIOBOM CHJIIBI; KECTKOCTH
NPYXUHBL, KOd(PUIMEeHTa TPEHUS CKOJBXKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpellHEeH CKOPOCTH JBHKEHHS OpyCcKa MO0 HAKJIOHHOHN IJIOCKOCTH;
yCKOpeHHUs1 OpycKa MpH JBW)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuosia KoJaeOaHWil MaTeMaTHMuecKOoro MasTHHUKA, 4YacTOThl M Iepuojaa
KoJie0aHU MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YOPYTOCTH MPU TMOABEME TIpy3a C IMOMOIILI0 HEMOIBUKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOABEME Tpy3a ¢ MOMOIIBIO TOJIBUKHOTO
O70Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM
YacTH Tejla M OT INIOTHOCTH KHAKOCTH, HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHIIBI
OT Macchl T€Ja; CUJIbI TPEHUS CKOJIBXKEHHS OT CUJIbl HOPMAJIBHOTO AaBJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YINPYTOCTH, BOZHUKAIOWIEH B MPY>KUHE, OT CTEIECHU
nedopMaluu MpyKUHBI, YCKOpeHUs: Opycka OT yriia HakJIOHA HampaBIsIONICH;
nepuosia (4acToThl) KOJIEOAHWM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIEpUoia
KoJie0aHU MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
MCCJIC/IOBAaHNE HE3aBUCHUMOCTH TEPHOJa KOJeOaHWW HUTSHOTO MAasTHHUKA OT
Maccsl rpysa. [IpoBepka yciioBusi paBHOBECHUS pblyara

Qu3uueckue s61eHUs 6 Npupoode: TPUMEPHl JBUKCHHUS C Pa3THYHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, IMPUIHMBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuyHoM CUCTCMBI,




PEAKTUBHOE JBUKCHHE KUBBIX OPTaHMU3MOB, PhIYard B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro JaBlIeHHs Ha KUBOW OpraHu3M, IUIaBaHHE pbHIO, BOCIPHUSTHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, ceiicMUuUYecKue BOJIHBI, yHaMH, 5X0

Texunuueckue ycmpoiicmea: CIAJOMETP, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, NWHAMOMETp, TMOAIIMUIHUKYA, PAaKeTbl, pblYar, MOABMKHBIA U

HeHOHBHX(HBIﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOILAIOIIUECS] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOM  TEOPUU  CTPOEHHUS

2.1 BemiecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopHble Tena

25 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABUXKEHUS YacTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, nuddysus

2.3 CmaunBaHuE M KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacIMpEeHHUE U CKATUE

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsist sHeprus. PaGora u Teronepenaya Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN SHEPrUun

2.7 Buap! Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanne wu oxnaxneHue ten. KoaumdecTBO  TEmnoThl. Y AenbHas
TETIIOEMKOCTB:

2.8
O=cm(ty—t)
3aKOH COXpaHEHHUs SHEPrMU B TEIUIOBBIX MpOLEcCaX. YPaBHEHHUE TEIIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEM SHEpPruM B Ipoliecce

210 WCIIApEeHUsI W KOHJAeHcauuu. KumeHue KUAKOCTU. VYAenbHas TeroTa

' napoo6Opa3zoBanus: L = Q/m

2.11 BraxxnocTs Bo3myxa




2.12

IInaBnenue wu Kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUU U KpUCTAJIJIM3allN. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA !

2.13

BHyTpeHHss sHEprusi cropaHus TOIUIMBA. Y AeJbHAs TeII0Ta CropaHus TOIUIMBA:

q=Q/m

2.14

[Tpuntumner paboTs! TermoBsix Asuratenei. KI1J[ remmoBoro asurarens

2.15

Ilpaxmuueckue pabomol

H3mepenne ynenpHOM TEMIOEMKOCTH METAJUIMYECKOr0 LWJIMHAPA; KOJUYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (DUKCHPOBAHHOM
MacCChbl, B KOTOPYIO OHYH_IGH HaneTBIﬁ I_II/IJII/IHI[p; KOJIN4YeCTBa TCIIJIIOTHI,
OTJIaHHOTO HArpeThiM LUIUHAPOM, IMOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TeMHepaTprI; OTHOCHTGHBHOﬁ BJIAKHOCTHU BO3I[}IXa; YHGHBHOﬁ TCIIJIOTHI
MaBjieHUsT Jpaa. lcciemoBaHWe W3MEHEHUs TeMIIepaTypbl BOJBI  MPH
pa3IMYHBIX YCJIOBUSX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOIHON U

ropsiuei BOJbI; MpoIiecca UCIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3IIYUCHUC COJ'IHI_Ia, 3aMCp3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHEra

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, THTPOMETPBI, IICUXPOMETp, MMapoBasi TypOWHA, JABUTaTelIh BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
B3aumonelictBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onekrpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mnois. I[IpuHuun
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsa0B. HeﬁCTBHe OJICKTPHUYCCKOr'0 II0JId Ha

OJICKTPHUYCCKUC 3apAabl. HpOBOJIHI/IKI/I H JUSJICKTPUKHU

3.6

[TocTostHHBIN AIEKTPUYECKU TOK. [lericTBus snekTpuyeckoro Toka. Cuia Toka.



Hanpsxenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y IETBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma s ydactka anekrpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO COMTPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenraHHbIe COSTMHEHUS TTPOBOTHUKOB
Pabota un MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoynsa — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe TMOJIE OPSIMOTO IMPOBOJHUKA € TOKOM. JIMHMHM
MarHUTHOW MHIYKITUU
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoIeHCTBHE ITOCTOSHHEIX
MarHUTOB
3.14 JleiicTBre MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenHne s5ekTpoMarauTHOM nHAYKIMU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
W3mepeHnne  ANEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAMPSDHKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHUS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €O IOIEPEYHOI0 CEUECHUS U

YACJIBHOTO COIIPOTUBJIICHU.



HpOBepKa nmpaBujia Jis1 3JICKTPUUCCKOI'O HAIIPAKCHHA IMPU MTOCICAOBATCIIbBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJIbI JSJICKTPUYCCKOTO TOKa IIpU

NapauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)

Qusuueckue s6NleHUs 6 Npupooe: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TMOJIe 3eMJIH, Jpeiid MOITOCOB,
POJIb MArHUTHOTO TOJIS TSI )KU3HU Ha 3eMiie, TIOJSIPHOE CHSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEepMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONPUOOpPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAHUTEIHN, DIEKTPOMArHUT, O3JICKTPOJBUTATENbh MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. 11IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojienb cBeta. [IpsiMOMHEIHOE pacipOCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus cBera. [1ockoe 3epkano
3.22 [Tpenomnenune cBera. 3aKOH PEIOMIICHUS CBETa
3.23 Hucniepcust cBera
304 Jlunza. Xox siyueit B nmuH3e. DOKycHOe paccTossHHE JTUH3BL ONTHUYECKas Chiia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYecKue npruoOopsI
Ipaxmuueckue pabomul
N3mepenue ontuueckoil cuiibl coOUparoiell JUH3bI; (OKYCHOTO PacCTOSHUS
coOuparoniell JIMH3bI (IO CBOWCTBY PAaBEHCTBA pa3MEPOB MpeaIMeTa U U300paKeHHUs,
396 KOTJIa IIPEIMET PACIIONIOKEH B TBOMHOM (hOKyce), moKa3aTes IMPEIOMIICHHS CTEKIIA.
' HccnenoBanne CcBOWCTBA  HM300paKEHUsS, TOJIYYEHHOTO C  I[OMOIIbIO
coOuparomnield JIMH3bI, U3MEHEHUsT (JOKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YTIJIa TPEIOMJICHHsI CBETOBOTO Jyya OT yrila MajeHUs Ha TpaHUIEe
«BO3ITyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atmenns Conana u JlyHbI, 1BeTa Ted,
' ONTHYECKHUE SBJICHHS B aTMOcdepe (IIBeT HeOa, pedpakiius, paayra, MEPaxK)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCT. Anbda-, Oera-, TamMmma-usnydeHnus. Peakuun anbda-u Oera-

pacmajna




4.2

OmnsiThl Pezepdopaa no paccesnuto anbha-uyactuil. Ilnanerapuas Mmoiens aToma

4.3 Cocras aromHoro sapa. M3oronst

4.4 IIepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEIN
Qu3uueckue s6NeHUs 6 Npupooe. €CTECTBEHHBIN pPaJAMOAaKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IPUPOAHBIX MHHEPAJIOB,
JENCTBUE paAMOAKTUBHBIX U3JIyY€HUI HA OPraHU3M Yell0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUYaJIbHBINA JO3UMETpP, Kamepa

Bunbcona, sanepHas sHEpreTuka



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

METOJNYECKUE MATEPUAJIbBI IJI51 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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