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NNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuerom enepaabHOI paboueii MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenogaBanus yueOHoOro npeamera « Gusukay.

Conepxanue mporpaMmbl MO (PU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYalOIIMXCS M OPTraHU3aLUI0 U3y4EHHS
bu3nKu Ha JeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH yueOHOTO Tipenamera B peanmusauuu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUEHHsI, a TAKXKe
MEXKMPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 001IIeT0 00pa30oBaHus.

[IporpamMmmano ¢usnke ycTaHaBIUBAET paclpeiesieHne yueOHOTO Marepuaa
1o rojaam o0y4eHus (1o Kiaccam), MpeasiaraeT NpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOrO COJIEpIKaHUS U
y4éTe BO3pACTHBIX 0COOCHHOCTEH 00yJaromumxcs.

[lporpamma mno ¢usuke pazpaboTaHa C LENbIO OKA3aHUS METOJUYECKOMN
MOMOIIM YYHUTENO B CO3JJaHUU pabouelt NporpaMMbl 0 yueOHOMY IpEaMETY.

®duzuka SABISETCS CUCTEMOOOPA3yIOIIMM  [JJIsI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJBbKY (PU3NUEeCKe 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, W3y4aeMbIX XHMHEH, OWoJIorHed, acTpoOHOMHEH W (DU3UUECKOM
reorpauel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
NpeaoCTaBisieT HaumboJiee sCHbIE OO0paslbl NPUMEHEHHS HAaydYHOTO METOoJa
NO3HAHUSA, TO €CTh CHIO0CO0Aa MOJyYEHUs] JOCTOBEPHBIX 3HAHUNA O MHUPE.

OnHa w3 TJIaBHBIX 33/1a4 (pU3W4ecKoro oOpazoBaHMsl B CTPYKType OOIIEro
oOpa3zoBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOUW IPaMOTHOCTH M
MHTEpeca K HayKe y 00yJaronmxcsl.

W3yuenne ¢uzuku Ha 0a30BOM YpOBHE IMpeIojaraeT OBJAJACHUE
CIEAYIOUMMHA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SBIICHHUS;

e OLICHUBATh U NIOHMMAaTh OCOOCHHOCTH HAyYHOT'O UCCIIECAOBAHUS;

e UHTEPHPETUPOBATH  JIaHHbIE W  HCIOJb30BaTh  HAy4HbBIE
JT0Ka3aTeNbCTBA AJISl TTOJTy4€HHs BHIBOIOB.

[lenu wu3yueHuss (U3MKA Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
onpenenensl B Konuenmmu npenogaBanus ydeOHoro mpenmera «®dusuka» B
oOpa3oBarenbHbIX oOpranu3zanusax Poccuiickoit ®exepauuu, peann3yrommx
OCHOBHbIE 00I1Ie00pa3oBaTeNIbHbIE MPOTPAMMbl, YTBEPKIAEHHON peEIICHUEM



Kousnerun MunnctepctBa npocsenienus Poccuiickoit @enepannu (mpOTOKOJI OT 3
nekabps 2019 r. Ne [1K-4BH).
Hean u3ydyeHus pU3UKH:

npuoOpeTeHne HHTEpeca W CTPEMIJICHUS OOydJaroIMXcsi K HaydHOMY
W3YYCHUIO TPUPOJbI, Pa3BUTHE WX MHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYTYHOM METO/Ie TTO3HAHUA B (POPMHUPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOIICHUS K OKPYXAIOUIUM SIBJICHUSM;
dbopMupoOBaHHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3y4CHUs
OCHOB CTPOCHUS MaTepuu U (PyHTaMEHTAILHBIX 3aKOHOB (PH3UKH,
dbopMUpOBaHUE TPEACTABICHUNH O POM (DU3UKH UL PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymyiei
npodeccuoHaIbHOM eITeTbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, TOATOTOBKA K
JagbHEHIIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHHe ATHX IIeJie mporpamMMbl M0 (PHU3MKEe Ha YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECTICYUBACTCS PEIICHUEM CJICIYIOIIUX 3a1a4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOEHHHM  BEIIECTBa, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

nproOpeTeHne YMEHUN OMUCKHIBATh U OOBSICHATH (PU3MUYECKUE SIBICHUS C
UCII0JIb30BAaHUEM TOJTyYEHHBIX 3HAHUK;

OCBOCHHE METOJI0OB PpCIICHUS TMPOCTEHINMX pacu€THBIX 3amad C
UCTI0JIb30BAaHHEM buznyeckux MO/IETICH, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHIA HAOIIOaTh MPUPO/IHBIE SIBJICHUS U BHITIOJIHSTH OTIBITHI,
Ja0oparopHble PpabOTBl M AKCIEPUMEHTAIBLHBIE HUCCIENOBAHUS C
UCII0JIb30BAaHUEM U3MEPUTEIILHBIX IPHOOPOB;

OCBOEHHE MPUEMOB pabOTHI ¢ nHpopManuell (PU3NIECKOro CoepKaHus,
BKJTFOYasi UH(OPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (GU3UKU, aHATIN3 U
KPUTHYECKOE OIICHWBaHUE NH(OPMAIINH;

3HAKOMCTBO CO chepamu podhecCuOHATBHOM TSI TEILHOCTH, CBI3aHHBIMH
C (U3NKOW, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha
TOCTHXKEHUSIX (PU3NUIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOILETrO

oOpazoBanus oTBOUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJENM0), B 8
Kjacce — 68 gacoB (2 daca B Hezeno), B 9 kimacce — 102 gaca (3 gaca B HEIEiO).

[Ipennaraemelii B mporpamme no (pu3uke nepevyeHb JadopaTtopHbIX padoT U
OTBITOB HOCHUT PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JeNacT BIOOP MPOBEACHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX OCOOEHHOCTEH
0Oy4arolmxcs, CIUCKa IKCMEPUMEHTAIbHBIX 3a/aHul, TpeJlaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 (PU3HuKe.

COAEP’KAHUE OBbYYEHUA

7 KIIACC

Pa3pnen 1. ®uzuka 1 €€ poJib B IO3HAHUM OKPYKAIOLIEr0 MUpa.

dusrka — Hayka o npupogne. SBieHus npuponasl. PU3nUECKUE SIBICHUS:
MEXaHUYECKUE, TETJIOBBIE, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckrue BeMMUMHBL. M3MmepeHue ¢(usmueckux BenuMuunH. PuU3nUeckue
npudopsl. [lorpemHocTs M3MepeHnid. MexxayHapoaHas CUCTEMA EIMHHII.

Kak ¢usuka wu gpyrue ecTecTBEHHbIE HAyKd H3Y4alOT MPUPOAY.
EctecTBeHHO-Hay4HBI METOJ TO3HAHMS: HaOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 00BICHEHNE
HaOmromaeMoro sBieHus. Onucanue GU3NUecKuX sIBJICHUH C TOMOIIBIO MO/IENEH.

Hemoncmpayuu.

1.

2.

Mexanudeckue, TEIUIOBBIE, DJJEKTPUYECKUE, MArHUTHbIE, CBETOBbBIE
SIBJICHUSI.

duznueckue MpUOOPHI U MPOIEAYpa MPSMbBIX U3MEPEHUN aHAJIOTOBBIM U
u(GpPOBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimul.

1.

2
3
4.
5

OrnpeneneHrie LEHbl IEJICHUS IKalbl U3MEPUTEIbHOTO Mprubdopa.
N3mepenne pacCcTOsIHUN.

N3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenre pa3MepoB MaJIbIX TEIL

N3mepenne temmeparypbl IpU IOMOLIM XUIKOCTHOTO TEPMOMETpA M
JaTYrKa TEMIIEPATYPHI.

IIpoBeneHue uccienoBanys MO MPOBEPKE I'MIIOTE3bI: JAIBLHOCTH IIOJETA
HIapuKa, MyIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlEe, YeM OOJIbIIE BHICOTA
IIyCKa.

Hemoncmpayuu.



3. MexaHnuueckue, TEIUIOBBIE, DJJICKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

4. ®duzuyeckue NpUOOPHI U NPOoIEeaypa NPsIMbIX U3MEPEHUN aHATOTOBBIM U
UGPOBBIM TPUOOPOM.
Jlabopamopmuovie pabomut u onvimul.
7. OmnpepaeneHue NeHbl IeJICHUs MKalbl U3MEPUTEIHLHOTO TPUdopa.
8. M3mepeHue paccTosiHUM.
9. N3mepenue o0bEMaA KUAKOCTU U TBEPAOTO TENA.
10. OnpenencHue pa3MepoB MajbIX TEIN.
11. IBMepenne temmepaTypbl MPH MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYrKa TEMIIEPATYPHI.

12. [IpoBeneHne uccneqoBaHus MO MPOBEPKE THUIIOTE3bI: JATbHOCTh MOJIETA
[IapUKa, MyIIEHHOT0 TOPU30OHTAIBLHO, TEM OO0JIbILE, YeM OO0JIbIIE BHICOTA
IyCKa.

Paszpneu 2. IlepBoHavyaibHbIEe CBeJIeHUSI 0 CTPOCHUH BellleCTBA.

CTtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mmepbl. OMbITHI,
JIOKa3bIBAOIIME TUCKPETHOE CTPOCHHE BEILIECTBA.

JBmxkenue wyactui BemecTBa. CBsI3b CKOPOCTH JIBMXKECHUS YacCTHUI[ C
temriepatypoid. bpoyHoBckoe aBwkenue, auddysus. BzaumoselcTBue 4acTuil
BEILIECTBA: MTPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE T'a30B, KUIAKOCTEH U TBEPBIX
(kpucTauMyeckux) Tel. B3auMOCBsI3b MEXKIy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperarHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmonenune 6poyHOBCKOTO JABUKECHHUSI.

2. Habmonenue nuddysum.

3. HaGmomenue — siBieHW#,  OOBACHSAIONMXCS ~ MPUTSHKCHUEM WK

OTTAJIKMBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnbvie padbomul u onvimbul.

1. OueHka JauaMeTrpa aroMa METOJAOM pAIOB (C  HCMOJb30BAaHUEM

doTorpaduii).

2. OmnbIThl MO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITBI MO OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TPUTSKCHHS.

Pasznea 3. /[BukeHne U B3auMoO/ielicTBHE TeJl.

MexaHnnueckoe ABWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHIKCHHE.
Cxopoctb. CpeaHsis CKOPOCTh IPU HEPABHOMEPHOM JBMXKEHHH. Pacu€r mytu u
BPEMEHU JIBUKECHUSI.



SIBnenne uHepumu. 3aKOH HMHEpUMH. B3amMoneicTBHE Ten Kak IPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMSA Tel. Macca Kak mepa HMHEPTHOCTH Tea.
[InoTtHOCTH BemecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IMHHIIE
oObéma BellecTBa.
Cuia Kak XapakTepUCTUKA B3auMOJeHCcTBUA Ten. Cuila yrnpyrocTu U 3aKOH
['yka. M3MepeHne cuibl ¢ MMOMOIIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CUIIA
TskecTH. Cuiia TSKeCTH Ha Apyrux manerax. Bec tena. HeecomocTs. Crioxkenue
CWJI, HAIIPABJICHHBIX 10 OJHOW mpsMoiu. PaBHonencTByromas cuin. Cuna TpeHus.
TpeHune CKObKEHNs U TPEHUE TIOKOA. TpeHue B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmropeHne MEXaHNYeCKOTo JBUKEHUS Tea.
2. M3mepeHune CKOPOCTH NMPSIMOJIMHENHOTO IBUKEHUS.
3. HaOmonenue siBneHUs MHEPLUU.
4. HabmoneHne n3aMeHeHus: CKOPOCTU NPU B3aUMO1€HCTBUH TEJL.
5. CpaBHEHHE MAcC 0 B3aMMOJACUCTBHIO TEIL
6. CoKeHHEe CHUJI, HAIIPABJICHHBIX 110 OJJTHOU MPSIMOMU.
Jlabopamopnvie padbomul u onvimbul.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIApUKa B KUAKOCTH,
MOJIENIN AJIEKTPUUECKOr0 aBTOMOOWIISL U TaK JaJiee).

2. Ompepnenenue cpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM LIapHKa Mo
HAKJIOHHOM IJIOCKOCTH.
Onpenenenne MmIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTh PACTKEHUs (aedopMarum)
MIPYKHUHBI OT MPHUIIOKEHHOMN CHJIBI.

5. OnBITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapakTepa COMPUKACAIOIIMXCS IOBEPXHOCTEN.

Pasznea 4. /laBienne TBEPABIX TeJl, ) KMAKOCTE M ra3oB.

Jasnenue. CriocoObl yMEHbIIIEHUSI U YBEJIMUEHUS J1aBlieHus . J[aBieHue rasa.
3aBUCUMOCTh JaBlieHHsS ra3za oT 00bEma, Temmeparyphl. [lepenaua naBneHwus
TBEPABIMUA TENAMU, KHAKOCTAMU U Trazamu. 3akoH [lackams. ITHeBMarnueckue
MalivHbl. 3aBUCHUMOCTh JIaBJICHUSI XKUAKOCTU OT TiayOuHBI. ['Mapocratuueckuit
napanokc. CooOmaronmecs cocyasl. [ mapaBimyeckue MeXaHu3Mbl.

Atmocdepa 3emin u armocdepHoe naieHue. [IpudyuHbl CylliecTBOBaHUS
BO3aymHONW 000m0uku 3emum. OmnbiT Toppuuenm. M3mepenne atmocdepHOTo
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JJaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Ipubops! 11t U13MepeHus: aTMOC(PepHOTO TaBIICHUS.

JleicTBUE )KUAKOCTHU M ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITalIKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTD JIaBJICHUs Ta3a OT TEMIIEPATypPHI.

Ilepenada naBiieHUs )KUIKOCTBIO U Fa30M.

CooOwmarommuecss cocyibl.

I'mapaBmuueckuit nmpecc.

[IposiBnenne neicTBrs aTMOC(EPHOTO AaBJICHUS.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CWIbI OT 00bEMa MOTPYKEHHON YacTu
TEeNa U IVIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBre IaBaHusl TeJl: IUIABAHUE WJIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOLIECHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnvie pabomul u onvimul.

1.

HccnenoBanue 3aBUCUMOCTH BECaTea B BOAE OT 00bEMA NOTPYKEHHOM B
KUIKOCTb YaCTH TENA.

OmnpeneneHue  BBITAIKMBAIOMICH CHWIbI, JCHUCTBYIOIIEM Ha  TeNo,
IIOTPYKEHHOE B )KUIAKOCTb.

[IpoBepKa HE3aBUCHUMOCTH BBITAIKUBAOILIEH CHJIBL, IEUCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl Tela.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKABAKOLIEH CHJIBL,
JCHCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT OO0BEMA MOTPYXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT IUNIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKU H
OIpeNeNeHUE €€ rPy30H0AbEMHOCTH.

Pa3pgen S. PaGora 1 MOIIHOCTB. DHEPrus.

Mexanunueckast pabota. MOLIHOCTS.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. IlpaBumio
paBHOBecHusi pblyara. l[IpuMeHeHwe mnpaBuiia paBHOBECHs] pbluara K OJIOKY.
«3omotoe mnpaBwio» Mexanuku. KIIJI mpocteix wmexanusmoB. IlpocTsie
MEXaHU3 MBI B 6bITy N TEXHUKE.

Mexanuueckast 3Heprus. KuHeTMueckas W MOTEHUUANbHAs HSHEPTHS.
[IpeBpanieHne 0THOrO BU/1a MEXaHUYECKOUM SHEPTUM B APYroid. 3aKOH COXPAHECHHUS

SHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

IIprmMepsl TPOCTBIX MEXaHU3MOB.

Jlabopamopnvie padbomul u onvimbul.

1.

Omnpenenenrie pabOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JBHKEHUH Telia
10 TOPU30HTAIBHOW IIOBEPXHOCTH.

HccnenoBanne yciaoBUM PAaBHOBECUS phlyara.

N3mepenne KIIJ[ HaKIOHHOM MIIOCKOCTH.

N3yuyeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOW SHEPTUU.



8 KJIACC

Pa3gen 6. TenyioBble sIBJI€HUS.

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOEHUS
BelllecTBAa. Macca W pa3Mmepbl aTOMOB W MOJIEKYJI. OMNbIThI, IMOJITBEPKIAIOIINE
OCHOBHBI€ TOJIOKEHHSI MOJIEKYJIIPHO-KHUHETUYECKOU TEOPUH.

Mopenn TBEPAOTO, XKHUIAKOTO W Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrtammmyeckue u amopdusie Tena. OObsICHEHHE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TOJIOKCHUN MOJIEKYJSIPHO--KHHETUYECKOW TEOpUH.
CMmauuBaHue 1 KanWUBIpHBIE SIBJICHUS. TemIoBoe paclIupeHHE U CKATHUE.

Temneparypa. CBsi3b TeMmIleparypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKECHHS
yacTull. BuyTrpeHHss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DHEPTHH:
Terionepeaaya u COBEpIIEHUE paboTHI. Buapr TEIJIONIEpEayun:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3TyUCHHE.

KomdaecTBo TemioTel. YenbHas TEIDIOEMKOCTH BelecTBa. 1emIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. I[lmaBmenue w
OTBEPJICBAaHNWE KPUCTALIMYECKUX BEIICCTB. Y/AelbHAs TEIUIOTa IUIABJICHMUS.
[TapoobOpa3zoBanue m koHmeHcarus. Vcmapenue. Kunenwe. YnenbHas TermioTa
nmapooOpazoBaHusi. 3aBUCHUMOCTb TEMIICpATyphl KHIICHHS OT aTrMocC(epHOro
JTaBJICHMS.

BrnaxxHocTs BO3ayXA.

DHeprus ToIuMBa. YieabHas TEIioTa CropaHusl.

[Tpuaiumer paboTel TermoBbIX apurarenei KIIJ[ TemmoBoro aBuraresns.
TemnoBbIe IBUTATENN U 3aIIUTa OKPYKAIOIIECH CPE/IbI.

3aKOH COXpaHEHHUS U MPEBPaICHUS SHEPTUH B TEIUIOBBIX MPOIIECCax.

Hemoncmpayuu.

1. Habmonenue 6pOyHOBCKOTO JIBHKEHHS.

2. HaGmonenue nuddysum.

3. HaGmonenue siBneHnii cMaunBaHUS M KaWUIIPHBIX SIBJICHUM.

4. HalmoaeHne TEIIoBOTO pacIupeHUS Tell.

5. VI3MeHeHue naBieHUs ra3a Npu M3MEHEHUM 00bEMa U HarpeBaHUU WM
OXJIAXKICHUU.

[IpaBuia u3smepeHus: TeMnepaTyphl.

Bunsl Terionepenaumn.

OxnaxeHue Ipyu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHuN pabOThl BHEITHUMU CHJIAMH.
10. CpaBHEHUE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOnroenue kumneHus.

12. HabmoneHre mocTosiHCTBA TEMIIEpATyphl MPH TUIABJICHUU.
13. Moie/ii TeNJI0BbIX JBUTaTEIICH.
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Jlabopamopmuovie pabomuot u onvimoul.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUSI.

2. OmnbIThl O BBIPAUMBAHHUIO KPUCTAIUIOB IOBAPEHHOW COJIM WM caxapa.

3. OnpIThl MO HAOJIOAECHUIO TEIJIOBOIO PACUIMPEHUs Ta30B, KUIKOCTEH U

TBEPABIX TEI.

Omnpenenenuie JaBiaeHNs BO3/4yXa B OAJUIOHE IIIPHULIA.

OnpITBl, AEMOHCTPUPYIOLUME 3aBUCUMOCTh JABJIECHUS BO3JyXa OT €ro
00bEMa U HarpeBaHUsl WM OXJIAKICHUS.

6. IIpoBepka runoTe3bl IMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPHUUECKOI TPYOKE OT TEMIIEPaTypHhl.
7. HaOmonenue wu3MeHEHHMs BHYTPEHHEH OJHEPruM Tela B PeE3yibTare
TeruIonepeiadyu u padoThl BHEIIHUX CUIL

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHWUU XOJOJHOW U

ropsiues BOAbI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOW TNpH

TEII00OMEHE ¢ HArpeThIM METALTMYECKUM LUINHIPOM.

10. OnpeneneHue yAenbHON TEINIOEMKOCTH BEILIECTBA.

11. MccrienoBanue npouecca UCrapeHus.

12. OnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3AyXa.

13. OnpeneneHue yAeIbHOM TEIUIOTHI TUIABJIEHUS JIbJA.

Pa3zgea 7. JiiekTpuyecKue 1 MATHUTHBIE SIBJICHUA.

Ounextpuszauus Ten. J(Ba poja 3JMeKTpuYecKuX 3apsaoB. Bzaumopeinctsue
3apsDKEHHbIX  Tel. 3akoH KyrnoHa (3aBUCHMMOCTb CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TENl OT BEIMYMHBI 3apSAJI0B U PACCTOSIHUS MEXKLY TeJIaMHu).

Ounexktpryeckoe notie. Hanps:k€HHOCTh 3nekTpudeckoro mnoJjist. [IpuHomn
CYNEPTIO3UIINH JIEKTPUUECKHUX TMMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn 35ekTpuyecKkux 3apsiaoB. DJIEMEHTapHbBIN JIEKTPUYECKUN 3apsia.
Crpoenne aroma. IIpoBogHMKM ©  JHUAJNEKTPUKH. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAaHUS AJIEKTPHUUECKOTO TOKA.
HICTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUIECKUN TOK B KUIKOCTSIX U Ta3ax.

Onextpuueckas uenb. Cwia Toka.  DJEKTPUYECKOE  HaANpSKEHUE.
ConpoTuBieHHE NPOBOJHUKA. Y IEIbHOE CONPOTUBIIEHUE BenlecTBa. 3akoH Oma
ans ydactka uenu.  [locienoBarenbHOE€ W MAPALIENIBHOE  COEAMHEHUE
MIPOBOTHUKOB.

Pabora w MOMmHOCTh O3JEKTpUYECKOTO TOKa. 3akoH Jxoymsi—Jlenma.
DJIeKTpUYEeCKUe LENH U MOTPEOUTENH dIEKTpUIecKoil sHeprun B 66iTy. KopoTkoe
3aMbIKaHUE.



[locTositHHBIE ~ MarHuThl. B3auMOJIENCTBUE  TOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosie. MarautHoe 1osie 3eMJIM U €ro 3HA4€HUE JIJIs dKU3HU Ha 3emUle.
OnbiT  Opcrena. MarHutHoe TMOJie  DJIEKTpUYECKOTo Toka. [IpumeHeHue
ANEKTPOMATrHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh TOCTOSHHOTO TOKA. VCHoJIb30BaHUE 3JIEKTPOJBUraTeieid B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE.

Omnpbitel @apanes. SBneHue 3nekTpoMarHuTHON nHyKuuu. [lpasuiio Jlenna.
OnektporeHeparop.  CnocoObl  MOJMy4EeHHs]  IJIEKTPUYECKOM  DHEPIuM.
DIIEKTPOCTAHIIMYA HAa BO30OHOBIISIEMBIX HICTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poja 3NEKTPUYECKUX 3apsAI0B U B3aUMOJICVCTBHUE 3aPSIAKEHHBIX TEIL
YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOTIA.
DJEKTPOCTATUYECKAS] MHTYKIIUSL.
3aKOH COXPAHEHHUS NCKTPUUECKUX 3apsiI0B.
[TpOBOHUKY U TUAIICKTPUKH.
MoaenmpoBaHUe CUIIOBBIX JTUHUN SJIEKTPUYECKOTO TOJIS.
NcTouHMKM TOCTOSTHHOTO TOKA.
JIeficTBYA DJIEKTPUYECKOTr0 TOKA.
. DJIEKTPUYECKUN TOK B JKUIKOCTH.
. 'a30BbIN pa3psia.
. I3mepenune cuibl TOKa aMIepMETPOM.
. I3mepeHune 2neKTpudecKoro HanpsHKeHUs BOJIbTMETPOM.
. Peoctar u Marazus corpoOTUBIICHHM.
. BzauMoieiicTBuE MOCTOSIHHBIX MarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTHU Pa3IeJICHUs TOJIOCOB MarHuTa.
. MoaennpoBaHne MarHUTHBIX MOJIE MOCTOSIHHBIX MarHUTOB.
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. OnbIT DpcTena.
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. MarauTtHO€E 1oJjie ToKa. DJIEKTPOMAarHur.
. JlehcTBHE MAarHUTHOTO MOJISL HA IMTPOBOIHUK C TOKOM.
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. QHCKTPOI[BI/IFaTeJ'H) ITIOCTOSHHOT'O TOKA.

N
N

. MUccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHIYKLIHH.
. OnbrTel @apapes.
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. 3aBUCHMOCTh HamNpaBJICHUs HMHAYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HUKHOBEHUS.

25. DJIEKTPOTeHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimbul.

1. OmpITBl TO HAOMIOACHWIO DJJIEKTPU3AIMKA TEI UWHAYKIUMEH W TpH
COMPHUKOCHOBEHUH.
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10.
11

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanne ACUCTBUSL DIEKTPUYECKOTO IOJSI HA NPOBOJHHUKU H
JDJIEKTPUKHU.

CoOopka u mpoBepka padOThI AIEKTPUUECKOM TN MTOCTOSHHOTO TOKA.
N3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHUE HaPSIKEHUS.

HccnenoBanne 3aBUCUMOCTHA CWIIBI TOKa, UAYIIETO 4Y€pe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD AIIEKTPUUECKOTO
COINPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJU IOIEPEYHOIO
CEYEHUsS U MaTepuaa.

[IpoBepka mpaBuna CHOKEHUS HANPSHKEHUM NOPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia AJsi CHAJBI TOKAa NPU MApauIEIbHOM COEIUHCHUU
PE3UCTOPOB.

Omnpenenenrie padoThl AMEKTPUYECKOTO TOKA, UAYLIETO YEpE3 PE3UCTOP.
OmnpeneneHrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucrTope.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYILETO YE€PE3 JIAMIIOYKY, OT
HaIpPSKEHUS HAa HEW.

Onpenenenne KIIJI narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEVCTBUS TOCTOSIHHBIX MarHUTOB.
N3yyeHne MAarHUTHOrO TMOJII TOCTOSIHHBIX MarHUTOB MNpPH KX
00bEIMHEHUY U Pa3/ICICHUN.

HccnenoBanne NeWCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, AEMOHCTPUPYIOIIME 33aBUCHMOCTh CHIIBI B3aUMOJEHUCTBUS
KAaTylIKK C TOKOM W MarHuTa OT CWJbl TOKa W HalpaBJICHHUS TOKa B
KATYILKE.

N3ydeHne neicTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KoncTtpyupoBanue u u3yuenue paboThl JIEKTPOABUTATEIA.

N3mepenue KII/I 3nekTpoaBUTaTeIbHON YCTAHOBKHU.

OnbeITel IO MCCHEIOBAHUIO SIBJIEHUS JJIEKTPOMATHUTHOW WHAYKIUU:
MCCJIEIOBAaHUE W3MEHEHUN 3HAYEHHsS] W HAIPABJIEHUS HWHIYKIIMOHHOTO
TOKA.
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Pa3znen 8. Mexanuueckue siBJIeHHUSI.

Mexannueckoe nBuwxkeHHE. MarepuaiibHag Touka. (Cucrema OTCUETa.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBMKECHHS. PaBHOMEpHOE NPSMOIMHENHOE
JnBuxkeHrue. HepaBHOMepHOE TpAMOTMHENHOE ABUkKeHUE. CpeHsIsi 1 MTHOBEHHAs
CKOPOCTh T€Ja IPU HEPABHOMEPHOM JIBUKEHUHU.



VYckopenue. PaBHOycKkOpeHHOE MpsIMOJIMHEWHOE ABMkeHHE. CBOOOHOE
naznenue. OnpITel [annmes.

PaBHOMepHOEe nBmkeHHE N0 OKpykHOCTU. [lepron u yactora oOpalieHus.
JIuHeliHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.

Ilepsb1ii 3akoH HeroToHa. Bropoi 3akon Herotona. Tperuit 3akoH HeroTtoHa.
[IpuHIMI Cynepno3uiuu CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: CHJIa TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUS MOKOS, IPYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOJHOIO
nageHus. JBwxenue mmaner Bokpyr Comnna. IlepBas kocMuueckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHO Touku. AOCOIIOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TENA € 3AKPEIUIEHHOM OCBhIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTw.

Nmmynee Tenma. M3menenne umiyibsca. VMimysse Criibl. 3aKOH COXPAaHEHHUS
UMITyJIbCa. PeakTuBHOE ABHKEHUE.

Mexannueckass pabota 1 MoOUIHOCTb. PaboTa cuil TsXKEeCTH, YIPYrocTw,
TpeHusi. CBA3b 3HEpTUU U paboThl. [loTeHIMaNbHAs SHEPTUS Tela, TOAHITOTO Haj
MTOBEPXHOCTHIO 3eMIIH. [loTeHIIMaIbHASL DHEPTHSI CHKATOU NP YKUHBIL. KuHeTnueckas
sHeprus. TeopemMa O KMHETUYECKOM 3HEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTHM.

Hemoncmpayuu.

1. HabmoaeHne MeXaHMYECKOTO JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCUETA.

2. CpaBHEHHME IIyT€d W TPACKTOPUW JBWXKEHUS OJHOTO W TOrO XK€ Tela
OTHOCHTENBHO Pa3HBIX TEJI OTCUETA.

N3mepeHune CKOpOCTH U YCKOPEHUS NPSMOJIMHERHOTO JBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.
HaOmtonenune NBM>XKeHUs Tena o0 OKPY>KHOCTH.

ok~ w

HaOmtonenne MmexaHnuecKux SBJICHUH, MPOUCXOISIIIMX B CHCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUH
OTHOCUTEIHLHO KabuHeTa (PU3UKH.
7. 3aBUCHMOCTbh YCKOPEHHUS TeJla OT MACCHI T€Na U JEUCTBYIOLIEH HA HEro
CHUJIBL.
HaOmtonenue paBeHcTBa CHII TPU B3aUMOICUCTBUU TEJL.
N3menenune Beca Tena npu yCKOPEHHOM JBHKEHUU.
10. [lepenaya umMnynbca Npyu B3aMMOAECHCTBHH TEJL.
11. [IpeobpazoBanus SHEPTUU TIPH B3aUMOICUCTBUN TE.
12. CoxpaHeHrEe UMITYJIbCA ITPU HEYNIPYTOM B3aUMOICHCTBHUU.
13. CoxpaHeHune UMIyJbca pu adCOIFOTHO YIPYTOM B3aUMO/IEHCTBUM.



14. HabmoieHrne peakTuBHOTO JIBHKEHHUS.
15. CoxpaHeHHEe MEXaHUYECKOM SHEPTUU MIPU CBOOOTHOM Ma/ICHUH.
16. CoxpaHeHNE MEXaHNYECKOM YHEPTUU MIPU JIBUXKEHUU TeNa MOJ1 JEHCTBUEM

P YKUHBI.
Jlabopamopnuovie pabomut u onvimaul.

1. KoHcTpynpoBaHue TpakTa Ui pa3roHa W JAJIBHEUIIErO PaBHOMEPHOTO
JBWKCHHUS IIapUKA WU TEJICKKU.

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJIbXKEHHSI OpycKa WM JBHKECHUS
IIApHKA 110 HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHMS Tejla NMPU PAaBHOYCKOPEHHOM JBHXCHHUM IIO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 Ha4aIbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBMXKEHUU O€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK PsAJ HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. HMccnemoBaHue 3aBUCUMOCTH CWIbI TPEHHS CKOJIBXKEHHSI OT CHIIBI
HOPMAJIbHOTO JaBJICHUS.

Onpenenenrie ko3hGUIUMEHTA TPEHUS CKOJIbKEHUS.

8. Omnpenenenue KECTKOCTU NPYKUHBI.

9. Ompenenenue paOOThl CUJIbI TPEHUS NIPU PABHOMEPHOM JIBIXKEHUU Tena
10 TOPU30HTAIBHON NOBEPXHO CTH.

10. Onpenenenre pabOThl CWJIBI  YIOPYrOCTH TMpU MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJBUYKHOTO U MOJIBHIKHOTO OJIOKOB.

11. 3y4yeHue 3aKk0Ha COXpaHEHMs SHEPTHH.

Pa3gen 9. Mexannveckune KoJ1e0aHUs U BOJIHBI.

KonebarensHoe amkenre. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHUN: IEPUOI,
4acToTa, aMIUIMTy1a. MareMaTu4ecKui U NpyKUHHbIA MasTHUKU. [IpeBpaiuenue
SHEPTUU NIPU KOJIeOATETbHOM JBUKECHUH.

3aryxatoumie  kosiebaHus.  BeiHyxkaeHHole — Kosiebanus.  Pe3oHanc.
Mexannueckue BOJHBI. (CBOWCTBA MEXaHWUYECKUX BOJH. I[IponmosibHbiE U
IIONEPEYHbIE BOJHBI. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHECHMUS.
Mexannueckue BOJHBI B TBEPAOM TeJIE, CEMCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa W BbicOTa TOHa. OTpaxenue 3Byka. MHpa3Byk u
VIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne kosieOaHMii TET MOJ AEHCTBUEM CHJIIBI TIKECTA U CHIIBI

YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKHUHE.



3. HaOmonenue BIHYXICHHBIX KOJICOAHHIA U pe30HAHCA.

4. PacnpocTpaHeHue Npoa0JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).

5. HaGmonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUIN PE30OHAHC.

Jlabopamopnuovie pabomut u onvimaul.

1. OmpeneneHvie 4YacTOThl M MepHOJa KoOJIeOAaHUH MaTeMaTH4YeCKOro

MasTHHKA.
OmnpeneneHre 4acTOTHI U MEPUOaa KOJICOAHHWA MPYKUHHOT'O MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEpHOAa KOJICOAHUI MMOIBEIIEHHOTO K HUTH

rpy3a OT JAJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEPUO/1a KOJICOAHUI MPY>KUHHOTO MasTHUKA
OT MAaCCHI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTHU MEPUOJIa KOJIeOaHUI rpy3a, MOABEHICHHOTO K
HUTH, OT MaccChl Irpy3a.

6. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJIa  KoJieOaHuM
MPYKUHHOTO MAasiTHUKA OT MAacChl IPy3a U KECTKOCTHU MPY>KUHBI.

7. VIBMepeHue yckopeHust CBOOOTHOTO TaiCHHUS.

Pa3gen 10. DiieKTpOMarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTpOMAarHUTHOE  MOJIE.  DJEKTPOMAarHUTHbIE  BOJHBI.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. [llkama snekTpomMarHuTHBIX BOJIH. lcnosib3oBaHue
ANEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja csera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

JHemoncmpayuu.

1. CBOMCTBA AIEKTPOMATrHUTHBIX BOJIH.

2. BoJiHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie padbomul u onvimbul.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMILHOTO

TenedoHa.

Pa3pnen 11. CBeToBbBIE SIBJICHUS.

JlyueBas MOJIEIIb CBeTa. HUctounnkn  cBera. [IpssmonHenHOE
pactpocTtpanenue cBera. 3armenus: CosHia v JIyasl. Otpaxkenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXXEHHSI CBETA.

[Ipenomnenue cBera. 3akoH IMpesioMiieHUs cBeta. llosiHOe BHyTpeHHee
OoTpaxeHue cBeTa. Mcnosib30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHHS B
ONITUYECKUX CBETOBO/IaX.

Jlunza. Xox myweir B smH3e. OnTudeckas cuctemMa ¢oToanmapara,
MHUKpOCKONa W Teneckona. a3 kak omnTuyeckas cucTema. biu3opykocTh U
JaTbHO30PKOCTh.



Paznoxxenune Oenmoro cBera B cmnekrp. Omnbitel Herotona. Croxenue

CIIEKTPAJIbHBIX LBETOB. /ucnepcus cBera.

Hemoncmpayuu.

[IpamonuHENHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBerTa.

[Tosryuenue n300paxeHuii B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

Onrryeckuii CBETOBOL.

Xon my4eii B coOuparoriei JmH3e.

XoJ Jy4yer B pacCenBaroLIeH JIMH3E.

[osryuenue n300paxeHnii ¢ HIOMOILBIO JIMH3.

[IpuHuun nefictBus goToanmnapara, MUKpOCKOIA U TEJIECKOTA.

10. Monensb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lomyyenue 0enoro cBera Mpu CJIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnvie padbomul u onvimbul.

1. HccrnenoBanne 3aBUCUMOCTH yrila OTPAXEHUS CBETOBOIO Jyda OT yIJia
MaJCHUS.

N3ydeHne xapakTepuCTUK N300payKeHUs IPEIMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBHCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOTO JIyda OT yrjia
MaJCHUSl Ha TPAHULIE «BO3yX—CTEKIIO».

4. Tlonydyenue n300pakeHUI C TOMOIIBbIO COOMpAIOLIEH JTMH3BI.
Omnpenenenrie POKyCHOTO PACCTOSHMS M ONTUYECKOM CUIIbI coOMparonien
JIMH3BI.

6. OMBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.
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7. OmNbITHI 1O BOCHPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
IIBETOBBIC (PHIILTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pe3epdopaa u rmanerapHas mMojens atroma. Mojens aroma bopa.
Hcnyckanue u norjomnieHne ceera aroMoM. KBanTel. JInHelyaTeie CIEKTPHI.

PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
aapa. HykimonHas wMopxpens aroMHoro sapa. M3ortomel. PanmoakthBHBIE
npeBpamenus. [lepuon nmomgypacmnaaa arTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUs 3apsSA0BOr0O U MacCOBOTO YHCEIL
OHeprusi cBA3M aTOMHBIX sijaep. CBsA3b Macchl W dHEpTUM. Peakunn cuHTE3a U
nenenus sijaep. Mictounuku sHepruu CoJiHIa U 3BE3 .

SnepHas sHepreTuka. [leWCTBUA PAAMOAKTUBHBIX W3JYYCHUH HA IKUBBIC
OpTaHU3MBl.

Hemoncmpayuu.



CHexTpel U3JIydeHHs U MTOTJIOIIEHUS.

CnexTpsl pa3MyHbIX Ta30B.

CnekTp BojOpoa.

Habmonenune TpexkoB B kamepe BubcoHna.

PaboTa cuéruynka HOHU3UPYIOLUX U3JIy4EHUN.

Peructpanus n3nydeHus: IpUPOAHBIX MUHEPATIOB U IPOJYKTOB.
./Iaﬁopam OopHble padomvl u OnbIM bl.
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1. HabmoneHue CIIONIHBIX U JIMHEHYAThIX CTIEKTPOB U3ITyYEHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME DHEPIHMU YACTHULBI IO TOPMO3HOMY

nyt (o gororpadusam).

3. M3mepeHue pannoakTuBHOrO (hoHa.

IHoBTOpPUTEIBbHO-0000 1A KO LM MOAYJIb.

[ToBTOpUTENHHO--0000IAIOIINI MOAYJIb NPEIHA3HAYEH JIJIsl CUCTEMATU3al[UU
U 0000IEeHUs] NOPEeIMETHOTO  COJAEpKaHUS W ONbITa  JACSITENbHOCTH,
IpUOOPETEHHOTO MPU U3YyUEHUU BCETO Kypca PU3MKH, a TAKXKE JJIs1 OATOTOBKU K
OCHOBHOMY T'OCYJApCTBEHHOMY »JK3aMeHy Mo ¢u3uke il 00ydarommxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipy U3y4eHUn TaHHOTO MOJYJI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS IOCTUKEHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yuyeHusi, Qopmupyercs
€CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHUE HAayYHBIX METOJOB MCCJIECAOBAHMUS
SIBJICHUM TPUPOJABl U TEXHUKH, OBJAJICHUE YMEHUSIMU OOBACHATH (PU3UUYECKHE
SIBJICHUS, IPUMEHSS IIOJyYEHHbIE 3HAHWSA, pelaTh 3aJa4yd, B TOM YHUCIIE
KaYECTBEHHBIEC U 3KCIIEPUMEHTAIbHBIE.

[IpyHUIMIIHANBHO AEATEIbHOCTHBIA XapaKkTep AJAHHOTO pa3jena pealm3yercs
3a CcY€T TOrO, 4YTO OOydYarolMecsl BBHIMIOJHAIOT 3aJaHusi, B KOTOPBIX UM
IIPEJIAraeTCs:

HA OCHOBE TMOJIyYEHHBIX 3HAHUI pacro3HaBaTb U HAy4HO OOBSICHSTH
busnyuecKue sIBICHNUS B OKPYKAIOIIEH MPUPOJI€ U TTOBCETHEBHOMN KU3HU;

UCII0JIb30BaTh HAYYHbIE METO bl UCCIICA0OBAHUS (PU3UUECKUX SIBJICHUM, B TOM
YUCJIE )11 IPOBEPKU TMIIOTE3 U MOJYYEHHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOoJiee BaKHBIX JOCTIKEHHUH COBPEMEHHBIX
TEXHOJIOT i1, HAIlPUMEP, MPAKTUYECKOT0 UCIIOJIb30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA NMPEBPACHHS U COXPAHEHUS] BCEX U3BECTHBIX BUIOB
DHEPTHH.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUSA

N3yuenue pu3uKu Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus HAIIPaBJIEHO

Ha TOCTHUKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paSOBaTeJ'H)HBIX

pE3yJIbTaTOB.

B pe3ynbrare uzydenus (GpU3MKM Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHuUs

y oOyuarorerocst 0yayT copMUPOBaHBI CICAYIONME TUIHOCTHBIE PE3YIbTaThl B
JaCTH:

1) mnaTpMOTH4YECKOT0 BOCIIUTAHMS:

— MPOSABJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHAIO POCCUMCKOMN
(pu3nyeckoi HayKH;

— HEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUNUCKHUX yUEHBIX--(DU3UKOB;
2) rpaaaHCKOr0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B O0CYXJACHUH OOLIECTBEHHO 3HAUMMBbIX
M ITHUYECKUX TMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTU MOPAIBHO--3TUYECKHUX MPHUHLHUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) 3CTETHYECKOT0 BOCITHTAHUA:

— BOCIIPUSITUE ICTETUYECKUX KaueCcTB (PU3MUECKON HAyKH: €€ rapMOHHYHOTO
MIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUA:

— OCO3HAaHME LEHHOCTU (PU3UYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJOTHUM, BAXKHEUILIEH COCTABIAIOLICH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIHPHOCTU, MHTEpPECa K HMCCIICA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBanuss KyJbTYPbl 3A0POBbSI H 3MOLUMOHAJBHOIO
OJ1aronosy4ms:

— OCO3HAaHME IIEHHOCTH O0€30TmacHOro o0pa3za >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXHOCTH MpaBuUi 0€30MacHOTO TMOBEIEHUS Ha
TpaHCTIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM M TEIIOBBIM 00OpYAOBaHHEM B
JOMAITHUX YCIOBUSX;

— c(opMUPOBAaHHOCTh HaBbIKa pedaeKcHH, MPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4enoBeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

— AKTMBHO€ Yy4YaCTHME€ B PEIICHUU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTe/IbHOM  OpraHu3alu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMATLHOW HaMNpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE U (U3UICCKUX
3HAHMI;

e — HMHTEPEC K MPAKTHUECKOMY U3yUEHHUIO MPO(DECCHid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JOrH4€CKOr0 BOCIIUTAHMS:

e — OpHCHTAMS Ha NMPUMEHCHHWE (PU3MYECKUX 3HAHWH 1A pEIIeHUS 3a1ad B
001acTH OKpYJKaloIel Cpebl, TUIAHUPOBAHMS TIOCTYIIKOB M OIIGHKH HUX
BO3MO>KHBIX MTOCJICACTBUM i1 OKPY>KAIOIIEH CPEJIbL;

e — OCO3HaHME TJIOOAILHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U MyTel HX
pelIeHus;

e 8) aganTanuu K M3MEHSIIONMMCS YCJIOBHSAM COUMAJBLHOW M MPUPOAHOI
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBIMOJHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
APYTHX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUYECKYIO
JeSTEILHOCTD;

e — MOTPEOHOCTH B GOPMUPOBAHUH HOBBIX 3HaHUH, B TOM Yuciie GOPMYyIUPOBaTh
U7ICH, TIOHSTHS, THIIOTE3bl 0 (PU3UICCKUX 00BEKTaX U SBIICHUSAX,

e — OCO3HaHME IePUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIICTCHTHOCTEH B 001aCTH
bu3ukwy;

e — IUJAHUPOBAHWE CBOETO PAa3BUTHS B MPUOOPETEHHWH HOBBIX (PU3UYECKHUX
3HAHMI;

e — CTpEMJICHHE aHAIM3UPOBATH 1 BBISIBIISITH B3aUMOCBSI3H MPUPOJIBI, 00IIIECTBA U
AKOHOMUKH, B TOM UHCJIC C UCIIOJh30BaHUEM (DU3UICCKUX 3HAHUM;

e — OICHKAa CBOMUX JECWCTBUUA C YYETOM BIMSHUS HA OKPYXKAKOUIYIO CpEnNy,
BO3MOYKHBIX TJIOOQILHBIX ITOCJICACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymbTare ocBOeHUs MporpamMmbl 1Mo (pU3MKEe HAa YPOBHE OCHOBHOIO
ob11ero oopazoBanus y o0ydarorierocs 0yayT c(hopMUpOBaHEI MeTANIPeIMETHbIE
pe3yJIbTaThl, BKIIOYAOIIME TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHUKAaTHUBHBIC  YHHBEpCAIbHBIC y4eOHBIC JICHCTBHS, PEryJISTHBHBIC
YHHUBEpCaIbHbIC YIeOHBIC JCHCTBUA.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHBIE NelCTBUSA

ba3oBble JJornuyeckue aelicTBUA:



BBISIBISITh M XApaKTEpPU30BaTh CYIIECTBEHHBIE IPU3HAKKM OOBEKTOB
(s1BIIEHMI);

YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK KJIACCU(PUKALIMK, OCHOBAHMS 1JIs
00001IeHNs U CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax,
JAHHBIX ¥ HAOJIOAEHUSX, OTHOCAILMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISIT MPUYUHHO--CJICICTBEHHBIE CBSI3U MPU M3YyYEHUH (PU3NUECKUX
SIBJICHUH U TIPOLIECCOB, J€NAaTh BBIBOJIBI C UCTIOJIb30BAHUEM JAETYKTUBHBIX
Y MHJYKTUBHBIX YMO3aKIIOUEHUW, BbIABUTaTh TUIIOTE3bI O B3aUMOCBA3SIX
(bU3NYECKUX BEITMYNH;

CaMOCTOSITENIbHO BBIOMpAaTh C€HOco0 peueHuss y4eOHOM (U3HUECKO
3a/layu (CpaBHEHHME HECKOJBbKHUX BapMaHTOB pEILIEHUs, BbIOOp Haubojee
HNOAXOSILIETO C YYETOM CaAMOCTOSITENIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBaTeIbCKHE JeMCTBUS.

MCIIOJIb30BaTh BONPOCHI KaK UCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS;
IIPOBOJIUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(Gu3NUECKUl SKCIEPUMEHT, HEOOJBIIOE HCCIEN0BAHUE (PU3UUECKOTO
SIBJICHUS;

OlICHMBAaThb HA TMPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICAOBAHUS WIHA SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMyIMpPOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, OIIbITA, UCCIIENOBAHUS;

IPOTHO3UPOBAaTh BO3MOXKHOE JallbHEHIIee pa3BUTHE (UBHUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCJHOBUSX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

IPUMEHSTh Pa3IMYHbIE METObl, HTHCTPYMEHTHI U 3alIPOCHI IIPU OUCKE U
otOope uHGbOPMAIMK WIA JAHHBIX C Y4ETOM MPEJI0KEHHON yueOHOM
(bu3uYecKoM 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(GOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPECTABICHNUS,

CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMaIbHYI0 (OpMy TpencTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECJOKHBIMU
CXeMaMH, TuarpaMMaMu, MHOU rpapuKoi U MX KOMOUHAIUSIMHU.

KoMMmyHuKaTHBHBIE YHUBEpPCaJbHble Y4eOHbIE 1eCTBHS:

B X0JIe 0OCYXKJeHUsl y4eOHOro Marepuaia, pe3ybTaToB JJAOOPATOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI I10 CYIIECTBY 00CYXKIaeMON TEMBI U
BBICKa3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHHWE 3aJa4d W IOJJICPKAHNE
OaroskenaTeIbHOCTH OOIICHYS



COIIOCTABJISITh CBOM CYXKACHHUS C CYXICHUAMH JPYTUX YYaCTHHKOB
nuanora, oOHapyXUBaTh Pa3JIMuKe U CXOJCTBO MO3UIINH;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;
NyOJIMYHO MPECTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEIOBaHUs, IPOEKTA);

MOHMMATh U HUCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHIHOU U
UHAUBHUIYaJbHOM pabOThl NpU pEUIEHUH KOHKPETHOW (u3ndeckoi
npo0JIeMBl;

IPUHUMATh LIETA COBMECTHOU IEATENbHOCTH, OPraHU30BbIBATh 1EUCTBUS
no e€ JOCTMKEHHUIO: pacHpeleNsiTh pPOJM, OOCYKIaTh MPOLECCHl U
pe3yJabTaThl COBMECTHOM PabOThI, 0000111aTh MHEHUSI HECKOJIbKUX JIFO/IEH;
BBITIOJIHATH CBOIO YaCTh padOThI, TOCTUrasi KAYECTBEHHOTO pe3yJbTaTa Io
CBOEMY HANpAaBJICHUIO WU KOOPJAWHUPYS CBOM JEUCTBUS C APYTUMHU
YJieHaMU KOMaH/bl;

OIICHMBAaTh KaueCTBO CBOEro BKJIaAa B OOIIMN NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbI€e JeiicTBUSA

Camoopranuzanus:

BBISIBISITh MPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTyalUsAX, TPEOYIOIUX
JJIs1 perieHust GU3n4eCcKuX 3HAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOJAXOJAX NPUHATHA  PELICHUN
(MHOUBHUyaJIbHOE, TMPUHATUE PEIICHUs B TPYIIE, NPUHITHE PEHICHUN
TpYIIION);

CaMOCTOSITENBHO COCTABIISITh AJITOPUTM PEIICHUS] PU3UUECKOU 3aauul WU
IUIaHA MCCJIEIOBAHUSA C YYETOM UMEIOUMXCSA PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apIr'yMEHTUPOBATh MPEJIAracMble BADUAHTHI PELLICHUM;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlMH U Mpe/jiaraTh TUiaH €€ U3MEHEHHUS;
OOBSICHATh TNPUYMHBI JOCTIKEHUS (HEJOCTHXKEHHS) Pe3yJbTaToB
NEeSITEIbHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHUCIIE B X0/ BHITIOJHEHUS
GuU3NUEeCKOTO HUCCIIEOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHMBIIMXCS CUTYallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJAHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LIENU U YCIOBUSM;

CTaBUTh c€Os1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WK JUCKYCCUU
Ha Hay4yHYIO TeMY, IOHUMaTh MOTHUBbI, HAMEPEHUSI 1 JIOTUKY JIPYroro;



IPU3HABATH CBOE MTPABO Ha OLIMOKY NP pElICHUU GU3NUECKUX 3a/1a4 WU
B YTBEPXKJCHUAX Ha HAYYHBIC TEMBI U TAKOE K€ MPaBO APYyroro.

HNPEIMETHBIE PE3YJIBTATBI

K koHIiy 0OyueHust B 7 Kj1acce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHS: (U3WYECKUE U  XUMHUYECKHE SIBJICHUS,
HaOJIOICHHE, SKCIIEPUMEHT, MOJENb, THIIOTE3a, CAUHUIIBI (PU3UUIECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperatHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOe), MEXaHUYECKOE [BI)KEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHs, PaBHOACHCTBYIOIIAS
cuna, naepopmauus  (ynopyras, — IUIAaCTUYECKasi),  HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

paszmmuarh siBiaeHusA (AudQy3us, TEIUIOBOE IBUKEHHUE YACTUI] BEUIECTBA,
pPaBHOMEPHOE  JBWKEHHE, HEPAaBHOMEPHOE JBWKEHHE, HHEpLUs,
B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3AKPEIUVIEHHOW OCHIO
BpalleHus, Mepefadya AaBiCHUsS TBEPABIMH TEJIaMH, >KUIKOCTIMU H
razamMmy, armocepHoe JaBJi€HUE, I[UIaBaHUE Tel, [pPEBpallCHUs
MEXaHUYECKOW 3HEPTUM) MO OMHCAHMUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIMX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIIEHUE U3YYEHHbIX (DU3UUYECKUX SIBICHUA B
OKpY>KalolleM MHUpE, B TOM YHCIEe (PUIUYECKHE SIBJICHUS B MPUPOJE:
IpUMEPHl JBWKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOU
npupojie, ACHCTBUE CWIIbI TPEHUS B MPUPOAE U TEXHUKE, BIMSHHUE
arMOoC(EepHOTr0 JaBJICHUS HA )KUBOW OpraHU3M, IUIaBaHUE PbIO, pbIYaru B
TeJle YeloBeKa, MPU ATOM MEPEBOIUTh MPAKTUUECKYIO 3a/1a4y B yUEOHYIO,
BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SIBJICHUIA;
ONMCHIBATh U3YUECHHbIE CBOMCTBA TN U (U3NUECKUE SIBJICHUS, UCTIOJIb3YsI
¢bu3nYeckue BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BpEMS,
MyTh, CKOPOCTb, CPENIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC
TeNa, CWJIa TPEeHWs, JaBlieHHe (TBEPIAOTO Tena, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIAS CHJIA, MEXaHWYecKas padoTa, MOIIHOCTb, TIEYO CHUJIbI,
MOMEHT CHJIbI, KOA(D(GUIUEHT TOJE3HOTO JEHCTBUA MEXAHHU3MOB,
KUHETUYECKass U TMOTEHIMAJIbHAs 3HEPrusi), IpH ONMHCAHUM TPABUILHO
TpakTOoBaTh  (U3MUECKUN CMBICI  HCMOJb3YyEeMbIX  BEIMYUH, UX
0003HAYCHHUS W EAWHUIIBI (DU3WYECKUX BEIWYHMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMH BEIMYHUHAMU,
CTPOUTH TPAPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIMUNH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS M TMPOLECCHI,
MCIOJIb3Ys MpaBUiIa CIOKEHUS CUJ (BIOJb OJHOM MpsiMOii), 3akoH ['yka,
3akoH Ilackamns, 3akoH Apxumesa, MpaBUWJIO paBHOBECHs pbryara (0J0Ka),
«30JI0TOE TMPAaBWJIO» MEXaHWKH, 3aKOH COXPAHEHMsSI MEXaHWYECKON
OHEPTUM, MpPU OSTOM J1aBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKCHUE,

O0OBACHATH PU3NUECKHUE SIBICHUSI, TPOIIECCHI M CBOICTBA TEJI, B TOM UHCIIE
U B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh IPUYUHHO--CJIEJICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHHE U3 1—2
JOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmar pacy€THhle 3amauu B 1—2 JEHUCTBUA, WCTIOJIb3YS 3aKOHBI U
dopMmynbl, CBS3BIBAIOLME (PU3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAIU3a
YCJIOBHSI 33]]a4 M 3aKChIBaTh KPATKOE YCJIOBUE, MOJICTABIIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PacUEThl, HAXOAUTHh CIPABOYHbBIC
JlaHHbIE, HEOOXOAMMBIE J1JIs1 PEUICHUS 33/1a4, OLIEHUBATh PEATMCTUYHOCTh
NOJIy4€HHOM (PU3UUECKON BEIMUUHBI;

pacro3HaBaTb NPOOJIEMbl, KOTOpPbIE MOHO pEUIHTh MPU MOMOLIH
(buU3NUECKUX METOI0B, B ONTUCAHUU HCCJIEI0BAHUS BBIJIESITh IPOBEPSIEMOE
OpeanojioxkeHue  (TUnoTesy),  pa3idyaTh M HUHTEPHPETUPOBATH
MOJIyYCHHBIN pEe3ylbTaT, HAXOJAUTh OLIMOKKM B XOJE OIbITa, J€1aTh
BBIBOJIBI 110 €0 pE3yJIbTaTam;

OPOBOJAUTH OMNBITBI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUWA WU
buznuecKux CBOMCTB TEN: bopmynpoBaTh IIPOBEPSEMBIE
NPEANOJI0KEeHUs, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOT0 000y 10BaHus,
3aMMuchIBaTh X0 ONbITa U (GOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATD NPSIMbIE HM3MEPEHHSI PACCTOSIHUSA, BPEMEHHM, MacChl Tela,
00bEMa, CHJIBI U TEMIEpPATypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MNPHUOOPOB C y4ETOM
3aJ1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOIUTH UCCIICOBAHNE 3aBUCUMOCTH OTHOUM (PM3UIECKON BETUIUHBI OT
JPYrOol C HCIOJb30BAHMEM NPSMBIX H3MEPEHHU (3aBUCHUMOCTH IYTH
PaBHOMEPHO JBWXKYLIETOCS Tela OT BPEMEHM [BW)KEHHS Tela, CHIIbI
TpPEHUs CKOJIbXKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH TET
Y HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUTOUIAIA CONPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTH OT YIJMHEHUS MPY>KWHBI, BHITAIKABAIOIIEH CUJIBI OT 00BhEMaA
NOTPYKEHHOW YacTH TEJIA U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJO, YCIOBUMN
TUTaBaHUsl TeJl, YCJIOBUN paBHOBECHsS pbldara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM y4eOHOTO HCCIleoBaHUs, coOUpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUsA, CIeNysl MPeNioKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHIIE
NpEeJIOKEHHbIX Ta0JuUI] U TpaduKOB, AeJaTh BBIBOJBI MO peE3yJbTaram
UCCJIeTOBaHUS;

IPOBOJIUTH KOCBEHHBbIC M3MEPEHHS (U3MUECKUX BEIWYUH (TIOTHOCTH
BEIIECTBA JKUJIKOCTU M TBEPAOTO TeNa, CWJIA TPEHUS CKOJbXEHUS,
JaBJIEHHME  BO3/[yXa, BBITAIKUBAIOLIAS CHJa, JCUCTBYIOIIAs  Ha
HOTPY>KEHHOE B KHUIKOCTh TeNO, KOA(P(HUIMEHT MOJIE3HOTO ACHCTBUS
OPOCTBIX MEXaHU3MOB), CJEAyd TMPEAJIOKEHHON WHCTPYKIUHU: TpH
BBITIOJTHEHUU H3MEPEHUil coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIYHCIISITh 3HAYE€HUE UCKOMOMW BEJIMYUHBL;

cO0JII01aTh PaBUJIA TEXHUKU 0€301aCHOCTHU IIPU padOTE C JIaAOOpaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACUCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECs] COCYybl, Oapomerp,
pBIuar, MOBMKHBINA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTh;
XapaKTepu30BaTh NPHUHIMUIBI JEHCTBUS HM3YUYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
MNOJIIUITHAKYA, YCTPOMCTBO BOJONPOBOJAA, THAPABIMYECKHHA Ipecc,
MaHOMETP, BBICOTOMED, TOPIITHEBOM HACOC, APEOMET) ), UCIIONIb3YS 3HAHHUS
O CBOMCTBaxX (PM3MUECKUX SIBIICHUN ¥ HEOOXOAMMbIe (U3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJNUTH  TPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O  MpPUMEpPax)
NPAKTUYECKOTO HCIOJb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMU
KU3HU U1 oOecrieueHust 0e30MacHOCTH MPU 00pallleHnH ¢ TpudopaMu 1
TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOIIOICHUS
HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIECH CPeJIe;

OCYILIECTBIATh OTOOpP MCTOYHUKOB uHPopmanuu B HWHTepHeTe B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSI
3HAHUH W TyTéM CpaBHEHUWS] Pa3JIMYHBIX HWCTOYHUKOB BBIICISTH
UHPOPMAITUIO, KOTOpasl SBJISICTCS TPOTUBOPEUYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOMU;

WCII0JIb30BaTh IPH BHITIOJHEHUHU YIEOHBIX 3a/JaHU HAyYHO--TIOMY ISIPHYIO
auTeparypy  (U3MYECKOr0 COJEpKaHWs, CIPABOYHBIE MaTepHualbl,
pecypchl cetu MIHTepHET, BiIajgerh mpuéMaMu KOHCTICSKTHPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUN U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
C03/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOPMAITUN PU3UIECKOTO COJIEPIKAHUS, B TOM



yycie MyOJMYHO JAeNiaTh KpaTKhe COOOINEHHS O pe3yibTaraxX MPOEKTOB
WIM y4eOHBIX HCCIEOBaHUIM, NpH 3TOM TPaMOTHO HCIIOJIb30BaTh
U3YUYEHHBIM TMOHATUHHBIM anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTAIMEN;

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN PaCHpENeNsaTh
00s13aHHOCTH B TpyNIE B COOTBETCTBHM C IMOCTABJICHHBIMHM 3aJa4amH,
CJICIWTHh 3a BBIIIOJHCHHEM IUIAHA JEHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  [PYyHINbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJICCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHUX.

K xoHIy 00yuenus B 8 kiiacce rmpenMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXaTh C(OOPMUPOBAHHOCTh Y OOYYAIOUIUXCST YMEHUI:

UCI0JIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEMIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTALTMYECKHUE U
amMop(HbIe TeNla, HACBIIMIEHHBIH M HEHACHIIICHHbIM Tap, BJIAXHOCTH
BO3JlyXa, TEeMIIepaTypa, BHYTPEHHSISI SHEPTHs, TEIUIOBOU JBUTraTelb,
AJIEMEHTAPHBIN AJIEKTPUUECKUMN 3apsil, JIEKTPUUECKOE T0JI€, MPOBOHUKH
U JIUAJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUYECKUIM TOK, MArHUTHOE TI0JIE;
paziuuarh siBjieHUs (TEIUIOBOE pacIMpeHUe W C)KaTue, Teruionepesaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaMWUIIPHBIC SBJICHUS, UCTIapEHUE,
KOHJICHCAIIUs, IUIABJICHUE, KpUCTaUM3anus (OTBEpAEBaHUE), KHUIICHHE,
Temionepenaya  (TEMUIONPOBOJAHOCTD, KOHBEKIIUS, U3JIy4CHHE),
AJIEKTpU3AIMS TEN, B3aUMOJICUCTBUE 3aPAI0B, JTEUCTBUS IJICKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE MAarHUTOB, JEHUCTBUE
MarHUTHOTO MOJII Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UHTYKIIHS )
M0 ONHUCAaHUIO HX XapaKTEepPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh TMPOSBJICHUE W3YYCHHBIX (PU3MUECKUX SIBJICHUN B
OKpY)XaloIleM MHpE, B TOM 4HCJEC (PU3nuecKue SBJICHUS B NPUPOJE:
MMOBEPXHOCTHOE HATSDKECHHUE W KAaMWUIAPHBIC SBJICHUS B TPHUPOJE,
KpUCTAUIBl B mpupojae, uziaydenue CoiHIa, 3amep3aHre BOJOEMOB,
MOpCcKue Opu3bl, 00pa3zoBaHKe POCHI, TYyMaHa, MHEes, CHEra, dJICKTPUIECKUE
SBJICHUS B aTMocdepe, IIeKTPHUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emid, Apeid MOM0COB, POJb MArHUTHOTO TOJIS JJIS KU3HU HA
3emiie, TOJISIPHOE CUSHHE, IPH 3TOM MEPEBOIUTh MPAKTUIECKYIO 33]1a49y B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh M3YUECHHBIE CBOMCTBA TN U GU3HUECKHUE SIBIICHUS, UCTIOJIb3Ys
(¢bu3UYeCKUe BEMYMHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTUSI, KOJTUIECTBO
TEIJIOTHI, yACNbHAsS TEIUIOEMKOCTh BEIIECTBA, VYACIbHAS TEIIOTa



IUIABJICHUSA, YJAENbHas TeIloTa MapooOpa3oBaHMs, yJeidbHas TEIJIoTa
CropaHus TOIUIMBA, KOA(M(PHUIMEHT IOJIE3HOr0 JACHCTBHS TEIIOBOU
MAILIMHBI, OTHOCUTENbHAS BJIAKHOCTh BO3/1yXa, JJIEKTPUUYECKUU 3apsi,
CWJIA TOKA, JJICKTPUYECKOE HAIPSIKECHHUE, COMPOTUBIICHUE IMPOBOHUKA,
VIEILHOE  CONPOTUBJIICHWE  BElIeCTBa, paboTa U MOIIHOCTH
ANEKTPUUECKOTO TOKa), TMpPU ONHCAHUU TMPABWILHO TPaKTOBATh
bU3HUECKUN CMBICT MCIIOJb3YEMbIX BEIMYNH, 0003HAUCHUS M CIMHUIIBI
GU3NYECKUX BEIMYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NUECKYI0 BEIMYUHY C APYTUMH BEIMYWHAMH, CTPOWTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEJIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U TMPOIECCHI,
MCTOJIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO --KHUHETUYECKOU TEOPUU
CTPOCHUS BEIECTBA, MPUHIIMI CYNEPHO3UIMHU MOJieH (HAa Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsiia, 3akoH OMa JJIs ydyacTKa 1enu, 3aK0H
Jlxoynmsa—JleHlia, 3aKOH COXpaHEHWs DSHEPIUMHU, IIPU ITOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alKUCHIBATH €r0 MaTEMaTHYECKOE
BBIPKCHHUE;

00BSCHATh (DPU3MYECKHUE TMPOLIECCHl U CBOWCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTYalMi MPAKTUKO-OPUEHTUPOBAHHOTO XapPAKTEPA: BISBIIAThH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh O0bsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Onopou Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUIA,
(bU3UYECKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacy€THble 3adayu B 2—3 JEWCTBUS, WCIIOJb3YS 3aKOHBI M
dbopMyIibl, CBS3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 33Jla4M 3alMChIBATh KPATKOE YCJIOBHE, BBIABIKITH HEAOCTATOK
JMAHHBIX JIJI1  peIIeHUs 3aJa4d, BBIOUpPATh 3aKOHBI W (POPMYIIBI,
HEOOXOIMMbIE I €€ pelIeHHs, MPOBOJUTh Pacu€Tbl M CpPaBHUBATH
MOJTy4eHHOE 3HaUCHUE (PU3NUECKON BEIMYMHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXXHO PEIIMTh IPHA TMOMOIIU
(U3UYECKMX METOJ0B, WMCMOJIb3Ysl ONMHCAHWE MCCIICHOBAHUS, BBIICISIThH
MPOBEPSIEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MMOPSIKA
MPOBEJICHUS UCCIIEAOBAHUSI, J1€JIaTh BHIBO/IbI;

MPOBOJUTh OMBITHI MO HAOMIOMCHUIO (U3UYECKUX SBJICHUM WJTU
(U3UYIECKUX CBOMCTB TeI (KaMMIUIIPHBIE SBJICHUS, 3aBUCHMOCTbD JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHus NPH HM3IYYEHUH OT IIBETa M3Mydarouiel (MOrIoarolei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPhI JKUIAKOCTH U
IUIOMAAA €€ TOBEPXHOCTH, JJICKTpHU3AMsA TEI U B3aUMOJICUCTBUE
ANIEKTPUYECKUX 3apsiJI0B, B3aWMOJCHCTBUE TMOCTOSIHHBIX MAarHHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX II0JIEM TOCTOSHHBIX MAarHUTOB, JCHUCTBUS
MAarHuTHOTO IIOJIS1 HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DIJIEKTPOJBUTATEN TMOCTOSHHOTO TOKa): (OpMYIMpOBaTh
pOBepsEMbIE MPEANOJIOKEHHSI, COOUpPaTh YCTAaHOBKY U3 MPEIAJIOKEHHOTO
000pyI0BaHUs, OMIMCHIBATH X0/ OTIbITA U ()OPMYIMPOBATH BHIBOIBI;
BBINIOJIHATG ~ NPSIMBIE  HU3MEPEHHs  TEMIIEPaTypbl, OTHOCHUTEIBHOMU
BJI&KHOCTU BO3]lyXa, CWIbl TOKAa, HAIPSKCHHUs C HCIIOJb30BaHUEM
AHAJIOTOBBIX MPUOOPOB U JaTYMKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATbH
pEe3yNbTaThl U3MEPEHUN C YUETOM 3a/1aHHOM aOCOIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIIETOBAHHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETMUMHBI OT
Jpyrol ¢ HCHOJIb30BAHMEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH
COINPOTHUBIICHUS NPOBOJHHMKA OT €r0 JJIMHBI, IUIOIIAAU MONEPEYHOrO
CEUYEHUS U YAEIBHOTO CONPOTUBJICHUS BELIECTBA POBOJHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 NPOBOJHHMK, OT HaNpsDKEHHs Ha NPOBOJIHHKE,
UCCJIEIOBAHUE IOCJIEAOBATEIBHOTO W IAPAJUIEIbBHOTO  COCIMHEHMM
IPOBOJHUKOB): IUJIAHUPOBATH HCCIIEAOBAHUE, COOMpATh YCTAaHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MPEJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOiMI] U TrpaduUKoB,
JIeNaTh BBIBOJIBI 10 PE3YyJIbTaTaM UCCJIECA0BAHMS;

NPOBOJAUTh KOCBEHHBIE H3MEPEHMsI (PU3UUYECKUX BEIWYMH (yAeabHas
TEINIOEMKOCTh  BEILECTBA, COMNPOTUBIIEHHUE MPOBOJHUKA, padoTa H
MOUIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBAaTh U3MEPEHHUs, COOUpATh
DKCIEPUMEHTAILHYIO YCTAHOBKY, CIENYS NPEMNJIOKEHHON MHCTPYKUMHU, U
BBIYHCIIATh 3HAYEHUE BEIINYHHBIL;

COOJII01aTh NTPaBUJIA TEXHUKU 0€3011aCHOCTH pHU padoTe ¢ 1ad0paTOpHbIM
000py1I0BaHUEM;

XapakTepU30BaTh MPUHUMUIBL JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl Ha HMX omnucaHus (B TOM YHCIE:
cUCTEeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, amIepMeTp,
BOJIbTMETP, CYETYMK BJIEKTPUYECKOW 3HEPIUH, SJIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HAarpeBaTeNbHbIE AEKTPOTPHUOOPHI (IPUMEPHI), SJIEKTPUUECKHUE
MPEIOXPAHUTENH, IIEKTPOMArHuUT, JIEKTPOIBUTATENb MOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIHMbIE
buznueckue 3aKOHOMEPHOCTH;

pacmno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHBIE
npuboOpsl MO CXeMaM M CXEMaTHYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUIaTEIb BHYTPEHHEIO
CrOpaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl AIEKTPUYECKHUX



Hernel ¢ Mociae0BaTeIbHBIM U MapajuieIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi ycJIOBHbIE 0003HAUCHHUS SJIEMEHTOB AJIEKTPUUECKHX IeTiei;
OpPUBOJNUTH  OpHUMEpPHl  (HaXOAUTh WHPOPMALMIO O TMpHUMEpax)
NPAKTUYECKOTO MCMOJb30BaHUS (DU3MUECKUX 3HAHWK B MOBCEIHEBHOM
KHU3HU 17151 o0ecrieueHus: 6€30MmacHOCTH MpHU oOpaIieHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS M COOIIOIECHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH CPee;

OCYHIECTBIISITh TOHWCK HH(popManmu (U3UYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAaHUUM W IIyTEM CPAaBHEHHUS
JOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIACIATH HMHPOPMAILUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYHBOM UM MOXKET OBITh HEOCTOBEPHO;
UCII0JIb30BaTh MPH BHITIOJHEHUHU YUEOHBIX 33/1aHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy (U3MUYECKOro COJEpKaHWs, CIPaBOYHBIE MaTepHualbl,
pecypchl cetu MHTepHeT, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUN U3 OJHON 3HAKOBOUW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHe YCTHBIE COOOIICHUS,
000011as MHPOPMAIUI0O W3 HECKOJbKMX HWCTOYHHKOB (PU3UYECKOTO
COJCpXKaHUA, B TOM 4YHUCJIE MYyOIMYHO TMPENCTABISATh PE3YJIbTAThI
NPOEKTHOM I HUCCIIEIOBATENILCKOM JACATEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUUHBIA amnmapar Kypca (QH3UKH,
COTIPOBOK/ATh BBICTYIUICHHUE TIPE3CHTAIINEH;

OpY  BBITIOJIHEHUN Y4Y€OHBIX TMPOEKTOB M HCCICAOBAaHMN (DU3MUECKHX
NPOIIECCOB pacupeneNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJICUTh 3a BHITIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTUPOBaTh €ro, ajeKBaTHO OIEHHBATh COOCTBEHHBIM BKIIAJ B
JEeSITeIHHOCTh IPYIIIBI, BRICTPABATh KOMMYHHKATHUBHOE B3aMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOH(IUKTHIL.

K konity oOyuenust B 9 Kjacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C(OOPMUPOBAHHOCTH Y OOYJAIOIIUXCST YMEHHI:

UCIOJIb30BaTh MOHATUSA: CHUCTEMA OTCYETA, MaTepUallbHAasg TOYKa,
TPaeKTOpHUs, OTHOCUTEIHbHOCTh MEXaHUYECKOTO ABMXKEHHUS, nedopMarus
(ynopyrasi, TuUlacTU4ecKasi), TPEHHE, LEHTPOCTPEMHTEIbHOE YCKOpEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH, aDCOIOTHO TBEPIOE TEINO,
HEHTP TSKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJeOaHus 1
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IKaJjia JMEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTh,
CIEKTPbI UCITyCKaHUs U MOTJIOUIeHus, albda-, OeTa- U raMMa-u3ay4eHus,
W30TOIIbL, SI/IEPHAsI SHEPTETHKA;



paszimuarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKCHUE, PABHOYCKOPEHHOE MPSAMOJMHEHHOE ABW)KEHUE, CBOOOIHOE
NaJICHUE TeJ, PABHOMEPHOE JABMKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJl, PEAKTUBHOE JBHJKECHUE, KOJEOATEIIbHOE JBWKEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJIeOaHHsI), pE30HAHC, BOJHOBOE JBMKEHUE, OTPAKCHHE
3BYyKa, MPSAMOJIMHEIHOE pAacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETA, [TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JI0KEHUE OEIOro CBETa B
CIIEKTp M CJOXEHHE CHEKTPAJbHBIX 1BETOB, JHUCHEPCHUS CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHNYATOIO CIIEKTpa
U3JTyY€HUS ) 110 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTb NPOSIBJICHHE M3YYEHHbIX (U3UUECKUX SIBJIICHUM B
OKpY’KaroleM Mupe (B TOM 4Hclie (PU3NYECKHE SIBJICHUS B MPUPOJIE:
NPWIMBbI U OTJIUBBI, IBHKEHUE TU1aHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JNBWKEHUE JKUBBIX OPTAHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH,
3EMIJIETPSICEHUE, CEUCMHUYECKHUE BOJHBI, IyHaMH, 53XO0, IBETa TeJ,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOIOTHYECKOE NIEUCTBHE BUAUMOTO,
yIbTPapUOJIETOBOTO W PEHTTEHOBCKOTO M3JIyYEHUH, €CTECTBEHHBIN
paAMOaKTUBHBIM (OH, KOCMHUYECKUE JIy4yd, PAAUOAKTUBHOE H3JITyYCHHE
OPUPOJHBIX MUHEpPAJIOB, JEHUCTBHE pPaJUOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M YeJIOBEKa), MPH 3TOM IMEPEBOJMTHh MPAKTUYECKYIO 33Jady B
yueOHY10, BBIJECIATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUM;

OTHCHIBATh U3YUEHHbIE CBOMCTBA TN U (U3UUECKUE SIBJICHUS, UCTIOJIb3YsI
¢u3nueckue BEIMYMHBI (CpEIHSAs] U MTHOBEHHas CKOPOCTh Tela Mpu
HEpPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, TMEepeMEIleHHe, MyTh, YIJIOBas
CKOpPOCTb, CHJIA TPEHMsI, CWJIAa YIPYTOCTH, CWJIa TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMajeHUs, BEC Tela, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTh, MOTCHUHMAIbHAs SHEPTHs Tela,
MNOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUS CKATOU
NPYXUHBI, KUHETUYECKas JHEPrus, IOJHas MEXaHW4YecKas »Heprus,
MEPHO]I U 4YacTOTa KoJieOaHUM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEIOMIICHUS CPEJibl), P ONMHUCAHUU
NPaBWIbHO TPaKTOBaTh (PU3MYECKHUM CMBICI HCTOJB3YEMbIX BEIMYUH,
0003HaYEHUsI W E€AUHMIIBI (DU3UUYECKUX BEIMYUH, HAXOJUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMH BEIMYHUHAMU,
CTPOUTH I'pa(UKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEJIMUMH;
XapakTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHUS U TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHILMI CYNEPHO3ULMU CUJI, NPUHIUI OTHOCHTENbHOCTH [ amures,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAKEHUS U
NPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsII0BOTO U MaCCOBOTO YHCEI
Opy SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alUCHIBaTh €r0 MaTeMaTUYeCKOE BHIPAKEHUE;

OOBSICHATH (PU3UUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalllui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh
NPUYUHHO--CJICJICTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHWE U3 2-3
JOTUYECKHUX IIaroB ¢ OMOPOM Ha 2—3 U3Yy4EHHBIX CBOMCTBA (PU3NUECKUX
SIBIICHUH, (PU3MUECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€rHple 3ana4yu  (OMUparomMecss Ha cucTeMy wu3 2-3
YPaBHEHHUI), UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PUIUUECKUE
BEIIMYMHBI: HA OCHOBE aHalM3a YCJOBHS 3aJaud 3aluChIBaTh KPaTKoe
YCJIOBHE, BBISIBISITH HEAOCTAIONIME WM U30BITOUHBIE JaHHbIE, BBIOUPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JJIsl PEILIEHUs], IPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IOJYYEHHOTO 3HAueHus (U3NUECKOU
BEJIMYUHBL;

pacrio3HaBaTb MPOOJEMBI, KOTOpPbIE MOXHO pEUMTh MPU MOMOLIH
(bu3NUEeCKuX METOJO0B, UCHOJIb3Ys OMUCAHUE UCCIIEAOBAHUS, BBIJIEIITH
NpOBEpSiEMOE NPEANOJOKEHNUE, OLEHUBATh NPABWIBHOCTh MOPSIKA
NPOBEACHUSI UCCIIEIOBAHMs, JI€JaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OTIBITOB;

OPOBOJUTH OMNbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUM WM
du3nuecKux CBOMCTB Ten (M3ydeHue BTOpOoro 3akoHa HeroToHa, 3aKoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH IEpUoAa KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT
aMIUTUTY/bl MAJIBIX KOJICOAHUM, NPSIMOTMHENHOE PACIPOCTPAHEHUE CBETA,
pazyioxkeHne 0erIoro CBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXeHUs B
IUIOCKOM 3€pKajie ¥ CBOMCTB M300paXeHus NpenMera B coOuparouien
JWH3€, HaAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB HU3IIy4EHUs):
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY U3 H30BITOYHOTO Habopa
o0OpyAOBaHUs, ONMHUCHIBaTh XOJ OMNBITA M €ro  pe3yJbTarhl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH MPHU HEOOXOJUMOCTHU CEPUIO MPAMBIX U3MEPEHUH, OTIpeIesis
CpelHee 3HAYEHUE HU3MepsieMod BelMW4YuHbBI ((POKyCHOE paccTosiHHe
cobuparonieil JMH3bI), OOOCHOBBIBaTb BBIOOp cmoco0a U3MepeHus
(M3MEpHUTETHLHOTO TIPHUOOPA);

NPOBOJUTh HCCJEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH C
UCIIOJIb30BaHUEM NPSIMBIX H3MEpPEHUM (3aBHCUMOCThH MyTH OT BPEMEHU



Opy PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUH MaTeMaTUYEeCKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHWs CBETa OT yriia MaJieHusl M yria NpejoMJIeHUs OT yria
najieHus1): IUIAHUPOBaTh HCCJEJOBaHUE, CaMOCTOSITENIbHO COOHpaTh
YCTaHOBKY, (UKCHUpOBaTh pPe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(Gu3NUECKUX BEIMYUH B BUAE TAONUL U rpaduKoB, J1€laTh BBIBOJbI IO
pe3yJbTaraM UCCIeI0BaHMS;

OPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (PUINYECKUX BEIHUUH (CPEmHss
CKOPOCTh M YCKOpPEHHE Tela IMpU PABHOYCKOPEHHOM JBWKCHUH,
YCKOpEHHE CBOOOIHOTO MaAeHUs, >KECTKOCTh MPYKUHBI, KOdD UIIUEHT
TPEHUSI CKOJbXKEHHUsS, MeXaHmueckas paboTa M MOIIHOCTh, 4acTOTa H
nepuoj; KojiebaHuW MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja CcoOMparolieldl JMH3bL, pPaJUOaKTUBHBIA  (DOH):
IUIAHUPOBATh U3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CJIEAYS MPEII0KEHHOW HHCTPYKIIUH, BBIYUCTSITD
3HAYEHHE BEIMUUHBI U aHATU3UPOBATH MOJTyYEHHBIE PEe3YyJIbTaThl C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

cO0JII01aTh NPaBUJIa TEXHUKU 0€30TaCHOCTHU IIPU pabOTE C JIAOOPaTOPHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YYEHHBIX (DU3MUECKHX MO/IeNei:
MaTrepuaibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUECUHBIM HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHash MOJENb aroMa, HYKJIOHHas
MOJI€NIb ATOMHOTO SIAPa;

XapaKTepu30BaTh TNPHUHIMUIBI JEHCTBUS HM3YUYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
CIIUIOMETp, JATYUKU TIOJOXKEHHsSI, PACCTOSHUSI U YCKOPEHUS, PaKera,
IXO0JIOT, OYKH, IMEepHucKom, (oToanmapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BunbcoHa), UCHOIb3ys 3HaHUS O
CBOMCTBax (U3WYECKUX SBJIICHUH W HEOOXOoAuUMble (U3UIECKHEC
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKH U3YUEHHBIX TEXHUIECKUX
YCTPOUCTB, U3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB
NpYU PEIICHUH Y4eOHO--TIPAKTUYECKUX 33]a4, ONTHYECKHE CXEMBI IS
MOCTPOECHUS N300paXKEHHUM B TNIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;
OPUBOJNUTH  TpPUMEpPHl  (HAXOIUTh WHPOPMALMIO O  TpHUMEpax)
NPAKTUYECKOTO HCIOJh30BaHUS (DM3MUECKHX 3HAHW B TIOBCEIHEBHOM
JKU3HU U1 o0ecriedeHns 0€30MacHOCTH MPH 0OpaIleH!uH ¢ MpruOopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COOIIONCHUS
HOPM IKOJIOTHYECKOTO TTOBEACHHS B OKPYXKAIOILIEH Cpere;



OCYIIECTBIISITH TNOHWCK HH(popMarmu (U3UYECKOTO COJEpKaHUS B
HurtepHeTe, caMOCTOATENHLHO (POPMYIUPYS TOUCKOBBIH 3a1pOC, HAXOIUTh
MYTH OTPEIeTIeHUs] JOCTOBEPHOCTHU MOJYyYEeHHON HH(POPMAIIUN HA OCHOBE
MMEIOLMXCS 3HAaHUU U TOTOJHUTEIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh IPH BBITIOJIHEHNN YYE€OHBIX 3aaHUI HAyYHO--TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJAEp>KaHWSA, CIPABOYHBIE MAaTepHUabl,
pecypcsl cetu MHTepHeT, B1ageTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMAUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTIYIO;
c03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE
UHPOpMAIUM U3 HECKOJIbKMX HCTOYHUKOB (DU3MUYECKOTO COJEep KaHMUs,
nyOJMYHO NPECTABIATH PE3YIbTATHI IPOEKTHON UIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMPU OSTOM TIPaMOTHO MCIOJb30BaTb H3YYEHHBIN
NOHATUIHBIM anmapar U3y4aeMoro paszjena (pU3uMKd U CONMPOBOKIAThH
BBICTYIUICHHE TpPEe3CHTallMed C Yy4E€TOM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontpoabhubie | IlpakTnueckue
n/n NPOrpaMMBbI Bcero o0pa3oBare/bHbIC
padoThbI padoTbI
pecypchbl

Paznen 1. ®u3nka u €€ posib B IO3HAHUM OKPY’KAOLIEr0 MUpa

1.1 dusuka - HayKa 0 IPUPOIE 2 bubnmoreka [IOK
' K PHpOA https://m.edso00.ru/7f416194
bubmmoreka [IOK
e R 2 ! https://m.edso0.ru/7f416194
i bubnmnoreka [IOK
1.3 EcTecTBeHHOHAYYHBI METOJI TO3HAHUS 2 1 ttoem.edsoo.ru/ 741614
Hroro mo pazneny 6

Pazneu 2. [lepBoHaya/ibHble CBe/JIeHUS O CTPOCHUH BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' p 1 https://m.edso00.ru/7f416194
99 JIBUKEeHME U B3aUMOJICVICTBUE YACTHIL 9 1 bubnuoreka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
2.3 ArperaTHble COCTOSHUSI BEIECTBA 2 https://m.eds00.ru/7fA16194
Hroro no pazneny 5
Paznea 3. /IBU:KeHUE M B3aUMO/IeiCTBHE TeJl
3.1 MexaHu4ecKkoe IBUIKEHUE 3 bubmorera HOK

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

3.2 WNuepnus, macca, mIOTHOCTh 4 1 bubmuoreka [IOK



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

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

Bbu6nunoreka [JOK

33 Crna. Bupet cun 14 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3neu 4. laBjieHue TBEPABIX TeJl, })KUAKOCTE i U Ta30B
41 Hasnenue. [lepenaua naBneHus TBEPIALIMU 3 bubmuoreka IIOK
' TeJIaMH, JXKUJIKOCTSIMU M ra3aMH https://m.eds00.ru/7f416194
bubmmoreka [IOK
4.2 Hanenne KuaKocTH 5 https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
4.3 Atmocdeproe aasienme 6 https://m.edsoo.ru/7f416194
44 JleficTBUE XKUKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnoreka [IOK
' B HUX TEJIO https:/m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 5. Pabora u MmouHoCTh. JHEprus
bu6nmoreka [IOK
51 PaboTa u moumocTs 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
52 TpocTere MeXaHH3MEI > ! https://m.eds00.ru/7f416194
bu6nunoreka [JOK
53 Mexaruecias sueprus 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KVIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Konrpoabnbie | Ilpakruueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypesl
Paznen 1. TerioBble siBJIe HUSI
. bu6mmoTexka [IOK
11 CTpoenue 1 CBOHCTBA BEIIECTBA ! https://m.edsoo.ru/7f4181ce
bub6auoreka [JOK
12 Tenossie npouecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hrtoro 1o pazuery 28
Pa3neu 2. JiexkTpuyeckne 1 MATHUTHBIE SIBJIE HUS
51 DJeKTpUYecKre 3apsiibl. 3apsHKEHHbBIE Tella 7 1 bubmuoreka [IOK
' U UX B3aUMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoTeka [IOK
2.2 ITocTOSIHHBIN IIEKTPUYECKUN TOK 20 1 7 https/m.edsoo.ru/7f4181ce
bu6moTteka [IOK
23 Maruutiie spacHis 6 1 15 https://m.edsoo.ru/7f4181ce
bu6aunoreka [IOK
24 DIEKTPOMATHHTHAS HHAYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o paznerny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Konrpoabnbie | Ilpakruueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
Paznen 1. Mexanu4eckue siBJIe HUsI
11 MexaHndeckoe IBMKEHHE U CIIOCOOBI €0 10 1 bu6mmoTeka [IOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
. bu6muorexka HIOK
12 BiaumopieiCTBHe Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6aunoreka [IOK
13 3aKOHbI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuueckue KoJ1e0aAHUA U BOJHbBI
bu6mmoTeka [IOK
2.1 Mexanuriecxue Konebanus 7 3 https://m.edsoo.ru/7f41a4a6
bu6moTteka [IOK
2.2 M . 1
CXAHHMHECKHE BOMHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3neut 3. Djie KTPOMArHMTHOE MOJIE€ M 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MoJie U 6 5 bubnmnorexa [IOK
' AJICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pazuery 6
Pa3nea 4. CBeToBbBIC ABJICHUSA
4.1 3aKoHBI paCIPOCTPAaHCHHUS CBETA 6 2 bubmuoreka [IOK



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

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

bu6aunoreka [JOK
4.2 JIMH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 https/m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxxeHnue 6e10ro cBeTa B CIEKTp 3 2 https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen S. KBaHnToBbIe siBJIeHUSI
bubmuoreka [IOK
51 Hcnyckanue v MorioneHne CBeTa aToMOM 4 1 https://m.edso0.ru/7f41ada6
bu6aunoreka [IOK
5.2 CTpoerue aToMHOro A71pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 S nepHsbie peakunu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznean 6. [loBTOpuTe IbHO-0000 1AM MOAY.JIb
IToBTOpeHue n 00001LIEHNE COAECPKAHUS bubnuoreka LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA

7 RI
1. [Teperimkun A.B. @uszuka. 7 kinace. — M.: [lpoda, 2017

2. Jlykammk B.M. CoopHuk 3ana4 no ¢usuke. /-9 xmaccel. — M.; [IpocBenienue,
2012( JI)

3. Pabouune nporpammel o ¢puzuke k tuHuu YMK Ilepoimkun A.B., I'ythuk E.M.
g 7 — 9 Ki1accoB.

4. Ileppimkun A.B.  CoOopnuk 3aga4 o ¢usuke.7-9 knaccesl.-M.;D9k3amen,2013.(
IT)

5. I'pomueBa O.1. KoHTposbHBIE U CAMOCTOATENBHBIE PA0OTHI 10 (PU3HKE 7 KIIacc:
K yueOHuky A.B. Ilepsimkuna. @uzuka. 7knacc. —M.: U3narensctBo «DK3aMeH»
2010.(I')

6.2JIEKTPOHHOE MPUJIOKEHUE K yUeOHUKY 7 KII..

7. Enunas kosuiekuust 1udpoBbIX oOpa3oBarelbHBIX pecypcoB http://school-
collection.edu.ru/catalog/pupil/?subject=30

8. I'azera «1 centssOpsi»: MaTepuain 1o ¢usuke http://1september.ru/

9. dusuka.ru ( 7-9xi) http://www.fizika.ru

10. Anumarust ¢pusndeckux mpoiieccoB (Anmmaruu ) http:physics.nad.ru

11.Poccuiickas anextponHas mkosia (PELL)

8KI1

1. [Teperimkua A.B, @u3uka. 8 kimace. — M.: [lpoda, 2014

2. Jlyxammk B.M. CoopHuk 3ama4 no gusuke. 7-9 knaccel. — M.; [IpocBenienue,
2007

3. IlpumepHbie mporpamMMbl 1Mo y4eOHbIM mpeaMeram. duznka. 7 — 9 KIacChI:
npoekT. — M.: IIpocgemienue, 2011

4. I'pomuesa O.W. KoHTpoabHBIE U CAMOCTOSITENIbHBIE pa0OTHI IO (PU3UKE § KiIacc:
K yueOHUKyY A.B. Ilepblmkuna.

5. Komudukarop EI'D u OI'D.

6.2JIEKTpOHHBIN OaHK TAHHBIX K YpOKaM (TIepCOHaNbHbIN) SKII.


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://1september.ru/
http://www.fizika.ru/

7.Ilporpamma L-¢puzuxa.

8.IIporpamma Crocodile Physics (koHCTpYKTOp 3KCIIEpUMEHTOB).
9.MonaynbHas cuctema Prolog.

10.Konctpykrop ypokoB 7-8.

11.9nexTponnbIii yueOHuk benara.

12.®usznka. 8ki.Setup (3meKTpoHHOE NpUsiokeHue K yueoHuky 8 ki {IlepbikuH,8
ki1.2013r.}.

13.Kuuru ®8 Nel8(B 2 -8xu).

14.Ne sKCTIEpUMEHTAIHFHOTO 000PYIOBAaHUS U HHCTPYKITHH (.....).

15 A.B. Ilepsimkun. «COoopHUK 3anad no ¢usuke.7-9xm» - M. W3narenscTBO
«9K3AMEH»,2013

16. Poccuiickas snexktponHas 1mikoJia (PELL)

OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI JIJI51 YYHEHUKA

1. ®usmka. 9 xin.: Yuebd. nns obOmieoOpazoBarenbHBIX. yupexaeHuit / A.B.
[lepsrmkua, E. M. I'ytauk. — M.: [Ipoda, 2019.

2 ®usuka. 3amaunuk. 10-11 xi.: [locobue nis o61ieoOpazonar. yueo.
yupexaenuit/ A. I1..PeimxeBud — M.: JIpoda, 2003.

3.®Ousuka. Jlunakrnueckuid Mmarepuall. YueOHO — METOInYecKoe nocodue
/E.A.Mapon,A.E.Mapon-M. JIpoda,2005.

4.®uzuka. COopHuk 3ana4 no ¢pusuke. B.M. Jlykanmk-M. Ilpocsemenue,2012.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

JleMOHCTpalMOHHBIA SKCTIEPUMEHT 10 (pr3uke 4. 1
JleMOHCTpallMOHHBIN SKCIIEPUMEHT M0 (PU3UKE 4.2

baHk 351eKTpOHHBIX MaTepuanoB 9 kiacc (mepcoHanbHbIN).
Kuauru @9 (B3. Ne5).

COopHuk BoipocoB u 3a1a4d. MopoH. (B 3 kauru ©9.Ne9).
Tabmuip! 9 k1. (B 3 kauru @9 .Nel0).

Yueonuk 9xi1. benara. (B 3 kauru @9 .Nel01).

®duzuka k1. DIEeKTPOHHOE MPIIIOKEeHNE K YIeOHHKY (B 3. kKHUTH D9 Nel03).
Kouctpykrop ypokos 9xi. (B 3. kauru ®9 Nel05).

10 COopHuk BonpocoB u 3aaa4. [lepoimkun (B 3 kauru @9 No 11)
12. Poccutickas snektponHas 1mkosia (PELL)-9xn

©CoNoOR~W®DNE









