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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXEHHM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpPaMMbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepaibHON paboyei mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yuebHoro npeamera «Ou3uka.

Copepxkanue mnporpaMmbl 10 (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYyYarolUXCsli M OpPraHU3alyi0 U3y4YeHUs
¢u3nKN Ha NEATENbHOCTHOM OcHOBe. B mporpamMme no (u3MKe y4YUTBIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM o0yueHus, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEAMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMma 1o ¢u3MKe ycTaHaBIUBAET paclpeaeseHne yueOHoro Marepuaia
1o rojaM o0yuyeHus (1o Kjiaccam), MpeAsiaraeT NPUMEPHYIO MOCIE10BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEAMETHOIO COAEpPKAHUA U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yJarOIINXCA.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOJUYECKON
MIOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpamMmbl 0 y4eOHOMY HPEIMETY.

@u3rka ABISIETCS  CUCTEMOOOpAa3yloIIUM JUIsl  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHUMHUEH, OHOJIOrHMed, acTPOHOMHEH H (PU3HUECKON
reorpaued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHUHYy MHpa,
IOpenocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HaydyHOro MeEToja
MO3HAHUS, TO €CTh CIOco0a MOy4eHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIEro
0o0pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TMPEIIOJIaraeT OBJIAJICHUE
CIEIYIOIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OLICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBAaTH  JIAaHHBIE WM MCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeIbCTBA JJIsl IOJYyYEHHUS BHIBOJOB.

Ilenmn wsyueHus GU3NKKM HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mnpenmera «duszuka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit ®enepauuu, peamu3yroLUx
OCHOBHBIE  0011€00pa3oBaTe/bHble MPOrpamMMbl, YTBEPKAEHHON peLICHHEM
Konnerun MunucrepctBa npocsenienust Poccuiickoit deaeparuu (mpoToOKoa OT 3
nekadps 2019 r. Ne [1K-4BH).



Henu nzyyeHusi pu3nKu:

NpUOOpETeHNE WHTEpeca W CTPEMIJICHHS OOydJalomuxcsi K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PA3BUTHUE HUX MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMupoBaHHEe HAY4YHOIO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YCHHs
OCHOB CTPOCHHMS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHre MPEACTABICHUN O POJIU (PU3UKU Il pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHf;

pa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oyayiueil
po¢eCCHOHATLHON JIEITSIIPHOCTH, CBSI3aHHOU ¢ (DM3MKOM, IMOJATOTOBKA K
JajJbHeHIIIeMy OOYUYCHHIO B 9TOM HaIlpaBJICHHH.

JIOCTW)KEHHE STUX IeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01rero oOpa3oBaHusl 00ECIICUYNBACTCS PEIICHUEM CIISAYIONTHX 3aa4.

npuoOpeTeHre 3HAaHMM O JAUCKPETHOM CTPOECHHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSAX;

NpuoOpEeTeHNE YMEHUI OMUCHIBATh U OOBACHATH (U3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM MOITYUCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIECHUS NPOCTEUIIUX pPAcUETHBIX 3ajlady ¢
UCIIOJIb30BaHUEM buznyeckux MoJIene, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOMIOAaTh MPUPOIHBIC SBICHUS U BBHITIOIHITH OMBITHI,
nabopaTtopHble  pabOTBl W AIKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpMaIe (U3nIecKoro coaepkaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JTOCTHUKEHUSAX (PU3MKHU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE MH(POPMALIH;

3HaKOMCTBO €O cepamu npohecCUOHATIBHON AESITEIbHOCTH, CBSI3aHHBIMU
C (U3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha w3ydenue ¢usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIEro

oOpazoBanus orBoauTcs 238 4acoB: B 7 kiacce — 68 4yacoB (2 yaca B HeZEN0), B 8
Kkjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemelii B mporpaMMe no (pu3HKe MepevyeHb JadopaTOpHBIX padoT U
OINBITOB HOCUT PEKOMEHIaTENIbHBII XapaKTep, YUUTENb JIelaeT BIOOp MPOBEACHHUS
7a00paTOpHBIX PAOOT M OMNBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOEHHOCTEN
0o0y4Yarommxcs, CIUCKa AKCIEPUMEHTAIbHBIX 3aJaHHM, MPEIIaraéMblX B paMKax
OCHOBHOT'O IOCYAapCTBEHHOI'0 3K3aMEHa 110 (PU3UKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPYIKAIOIIEero Mupa.

®usuka — Hayka O npupoze. SBneHus npuponpl. OuU3nUeCKUE SBICHUS:
MEXaHUYECKUE, TEIIOBBIC, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ouznueckne BenuuyuHbL. M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npubopsl. [Torpemnocts u3mMepennit. MexayHapoaHas cuctema eIMHHUII.

Kak ¢wu3uka u japyrue eCTeCTBEHHbIE HAyKH M3Yy4arOT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBIDKEHUE TUIIOTE3, IKCIIEPUMEHT I10 MPOBEPKE TUMOTE3, OOBICHEHUE
HabOmomaemoro spienns. Onucanue GU3NIECKUX SBICHUN C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckne, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®dusznueckue npubOpPHI U MPOIEAypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM U

1TU(POBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

OnpeneneHue HEHbI JeIEHUS KaIbl U3MEPUTEIBLHOTO MPUOOpa.
N3mepenue paccTosiHUMN.
N3mepenue 06bEMa KUIKOCTU U TBEPAOTO TeEA.
Ornpenenenue pa3MepoB MajbIX TEN.
N3mepenue temmepaTypbl MpU MOMOIIM KUIKOCTHOIO TEPMOMETpa M
JaTYNKA TEMIIEPATYPHI.
6. lIpoBenenue ucciaenoBaHusl MO MPOBEPKE THIIOTE3BI: AAITBHOCTH IOJIETA
[apuKa, MylmeHHOr0 TOpU30HTAIBHO, TeM OOJIbIe, YeM OOJbIle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHUHU BelleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJIEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmkenune dactuil BeniectBa. CBS3b CKOPOCTH JBWKEHHUS YACTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzammonencTBre wacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPABIX
(KkpucTayuMueckux) Ted. B3anMocBsi3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.

2. HaGmronenue nuddysun.

3. HaGmionenue  sBieHUM,  OOBSACHSAIONIUXCS  NPUTSDKECHUEM WU

OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.
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Jlabopamopnwie padbomosl u onvimol.

1. OneHka JuaMerpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dbotorpaduwuir).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Fa30B.

3. OmnbITH MO OOHAPYKEHUIO TEUCTBUS CHIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHMe U B3aUMOJAeCTBHE TeJl.

Mexannueckoe NIBWKEHUE. PaBHOMEpHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacyér mytu u
BPEMEHU JIBUKEHHUS.

SIBieHue WHepHUU. 3aKOH HHEpUUM. B3ammoneiicTBue Tel Kak MNpUYMHA
U3MEHEHUS CKOPOCTHM JBWXEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BEMa BeIecTRa.

Cwia kak XapakTepucTHKa B3auMOAEUCTBHs Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3mepeHue CUiibl ¢ IOMOLIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHJIA
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxkenue
CHWJI, HAMpaBJIEHHBIX MO OJHOM mpsiMol. PaBHOmelcTBytomas cui. Cuna TpeHwus.
TpeHue CKOIbKEHHS U TPEHUE NOKOs. TpeHue B MPUPOAE U TEXHUKE.

Hemoncmpauuu.

1. HalnroneHne MexaHM4ecKoro JBMXKEHHUS Tea.

2. M3MepeHune CKOpOCTH NPSIMOJMHENHOTO IBUKECHMUSI.

3. HaOmionenue siBjeHUST MHEPIIMH.

4. HabmroneHve n3aMeHEeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.

5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TE.

6. Crno)keHue Cul, HalpaBJIEHHBIX IO OAHON PSIMOM.

Jlabopamopnwie pabomosl u onvimol.

1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,

MOJIEJU DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).
2. OmpezeneHne CpelHEN CKOPOCTH CKOJNBXKEHHsSI OpycKka WM IIapuKa 0
HAaKJIOHHOM IIJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPAOTO TEIA.
OmBITH, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshKeHUs (medopmariun)
NPY>KUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJBXKEHUS OT
BECA TeJa U XapaKTepa CONPUKACAOIINXCS ITOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEI U ra3oB.

JHaBnenune. CriocoObl yMEHBIIICHHSI W YBEIMUCHUS JaBieHuUs. J{aBieHue rasa.
3aBUCUMOCTh JaBJE€HUS ra3za OT 00bEéma, Temmeparypbl. l[lepegaua maBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH [lackans. [lHeBmaTmueckue
MaIIHbl. 3aBUCUMOCTb JAaBJICHHUS >KUIKOCTH OT TIyOuHBI. [Hapoctatuueckuii
napagokc. Coobmiatromuecst cocyabl. [ napaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocepHoe mamieHue. [IpuuuHBI CylecTBOBaHHUS
BO3ayIIHON 00o0mouku 3emnu. OmnbiT Toppuuernnu. U3mepenue aTtmocgepHOro
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JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBHICOTHI HaJl YPOBHEM MODSI.
[TpubGopsr 17151 M3MepeHust aTMOCHEPHOTO TaBJICHUS.

JleficTBHE )KMIKOCTU U raza Ha NOTrpyKEHHOE B HUX Te€JO0. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

CooOmaromiyecs cocy/ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CUIIBI OT 00BbEMa MOTpYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YciioBue miiaBaHus TEN: IJIABAHUE W MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAIKHUBAIOMICH  CWIIbI, JCHUCTBYIOIIEWM Ha  TEIO,
IIOI'PYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIIKUBAIOIIECH CHIIbL, JIEMCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCBhI TeJa.

4. OnbIThl, JOEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKHBAOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TeJlo B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHHe apeoMeTrpa WM KOHCTPYUPOBAHUE JIOJKU U
ONpeIEIIEHUE €€ IPYy30I0AbEMHOCTH.

Paspnes S. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanuueckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas TuIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. llpumeHeHwe mpaBuUjia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mnpaBwiao» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHermueckas ¢ TNOTCHIMAIbHAS 3SHEPTHUA.
[IpeBpailieHrie 0IHOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTOil. 3aKOH COXpaHEHUs
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUU TeEJa

10 TOPU3OHTAJIBHOM MTOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECUS pblUyara.
N3amepenue KIIJ[ HakJIOHHOM MJIOCKOCTH.

o Uk wN R
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4. V3yueHue 3aKOHA COXPaHEHHUS] MEXaHUYECKOW dHEPIHUH.
8 KUIIACC

Pasznen 6. TeruioBbie siBJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BellleCTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKyd. OmnbIThl, MOATBEPKIAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopenu TBEPAOro, JKHUIKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJOKEHUM MOJICKYISIPHO--KHHETUYECKON TEOpUH.
CmaurBaHu€ U KanWUISIpHBIE siBJIeHUs. TemoBoe pacliupeHue 1 CKaTHe.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUS
gactull. BayrpenHss »sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DHEPIHH:
TeIvionepenaada 51 COBEpIIICHUE paboTHI. Buag TEIIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYUEHHUE.

KonuuecTBo TerioTel. YaenbHas TEIUIOEMKOCTh BeIlecTBa. TermiooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemoBoro Oananca. [lmaBiaenue u
OTBEPJICBAHUE KPUCTAUUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kumenue. VYienpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUS.

BrnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y JeJdbHas TEIUIOTa CTOPaHMUs.

[Tpunumner pabotsl TerioBbix asurarenei KIIJ[ TeruioBoro npuratens.
TerioBbIe IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHHUS U IIPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBHKCHHS.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWLISIPHBIX SIBJICHUM.
Habmronenne TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHus rasa Mpu U3MEHEHHM O0ObEMa U HArpeBaHUM WU
OXJIQXK]ICHUU.

6. IlpaBuia usmepeHus TeMrnepaTypshl.

7. Bunpl Temonepenaymu.

8. OxJIaxJIeHHE MPU COBEPIICHUH PabOTHI.

9. HarpeBaHue npu coBepiieHUH padOThl BHEITHUMHU CHUIIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEN pa3IUYHbIX BEIIECTB.

11. HaGmaronenne kumnexHus.

12. HabnrogeHne nocTosTHCTBA TeMIEpaTyphl IPH TUIABICHUU.

13. Moenu TeIIOBBIX JABUTATEIEH.

Jlabopamopnuie padbomost u onvimel.

1. OmBITHI 110 OOHAPYKEHHUIO ICHUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.

vk wnN
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OnbIThI IO BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIA caxapa.
OnbITel IO HAOIIOIEHNIO TEIUIOBOTO PACIIUPEHUS Ta30B, KHUIAKOCTEH W
TBEPBIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B Oa/NIOHE IIPULA.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro

00BbEMa M HArpEBAHUS WM OXJIAXKACHUS.

6. [IpoBepka runoresbl JMHEHHOW 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.
7. HaOmroneHue wu3MEHEHUsT BHYTPEHHEHW OSHEPrUM Tella B PE3yJbTare
TeIuIonepeaay u paboThl BHEITHUX CHJL.

8. HMccrnenoBanue sBiI€HUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H

ropstYer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOThI, IMOJYYEHHOrO BOJOM  IpHU

TEII00OMEHE C HArPEThIM METAIUTMYECKUM LUIUHAPOM.

10. Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npoiecca UCIapeHus.

12. OnpenenieHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIIOTHI IUIABJICHUS JIbAA.

Pa3znen 7. JinekTpuyecKkne U MATHUTHBIE SIBJICHMS.

OnekTtpuzauus Ten. J[Ba poaa >IeKTpUUECKUX 3apsiaoB. BzaummoneicTBhe
3apsoKeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTH  CWIJIBI  B3aUMOJICMCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3apSAJI0OB U PACCTOSHUSI MEXKTY TEIIAMH).

Onektpuueckoe mnoine. Hanpspk€HHOCTh anekTpudeckoro mnois. IIpuHuun
CYNEPIO3ULIUH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOr0 3apsa.

OJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Uctounuku mnocTtossHHOro ToOKa. JIEMCTBUS AJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckags uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocrmenoBarenbHOE M MAPAIUIENBHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MOMmMHOCTH dJeKTpUYECKOro TOKa. 3akoH Jlxoyns—JleHa.
DneKTpudecKre ey U MOTPEeOUTENH NEKTpUIEecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE nosie 3eMJIM U €r0 3Ha4YE€HUE IS )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpUdeckoro Toka. IlpumeHenue
AJIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM.
DJIIEKTPOJBUraTellb MOCTOSHHOIO TOKa. Vcronb3oBaHuE >I€KTpOJBUTATENIC B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.
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Onbitel @apanes. SIBiaeHue daeKTpoMarHuTHOM uHAYKIuuU. [IpaBuno Jlenna.
DJIeKTpOreHepaTop. Cnoco0b1 MOJTYYEHUS 3JIEKTPUIECKOM SHEPIHUHU.
DJIEKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Hemoncmpauuu.

L o N U A WN R
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25.

DJIeKTpHU3alUs TEN.

JIBa pojia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEHUCTBUE HIIEKTPOCKOMNA.

DIIEKTpOCTATUYECKAs UHAYKIUSI.

3aKOH COXpaHEHUA JIEKTPUUECKUX 3aPsJIOB.

[IpOoBOIHUKY U OUAIEKTPUKHU.

MoaenvpoBaHue CHUIIOBBIX JIMHUHN 3JIEKTPUIECKOTO OIS

HcTounnku mOCTOSHHOTO TOKA.

JIelcTBUSI IEKTPUUECKOrO TOKA.

. DNEKTPUYECKUHN TOK B JKUJIKOCTH.

. 'a30BbIN pa3zps.

. I3mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.

. PeocTat u Mara3uH COpOTUBIICHUH.

. B3aumoieicTBre moCTOSHHBIX MarHUTOB.

. MoaenvpoBaHre HEBO3MOKHOCTH pa3/ICICHUS MTOJKOCOB MAarHUTA.
. MonennupoBaHU€ MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoOe€ noJjie Toka. DJIEKTPOMarHur.

. JlelicTBHE€ MarHUTHOTO MOJIs1 HAa TPOBOJHUK C TOKOM.

. DJEKTPOJIBUTATENb MOCTOSIHHOT'O TOKA.

. UccnenoBanue sBIEHUS JIEKTPOMATrHUTHOW UHAYKIINH.

. OnbiTel Dapajes.

. 3aBUCUMOCTh HAIpPaBJIECHUS HMHAYKIIMOHHOI'O TOKa OT YCJIOBUM €ro

BO3HUKHOBEHHUS.
DNeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v e w

OmpITel O HAOMIONCHHWIO SJEKTPU3AIMKM Tel WHAYKIUEH U Tpu
COTPUKOCHOBEHHUH.

UccnenoBanne JEUCTBUS JIIEKTPUYECKOTO IO HA TMPOBOJHUKHA U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUIECKOM 1EMH MOCTOSHHOT'O TOKa.
N3mepenre u peryampoBaHie CUITbI TOKA.

N3mepenue u peryiampoBaHue HaMPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHHS Ha PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJN MONEPEUYHOTO
CEUeHHMS U MaTepuarna.



8. IIpoBepka mnpaBuia CIOXKEHHS HANPSHDKEHUW TIPU  IMOCIEAOBATEIBHOM
COEIMHEHNN JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia sl CUJBI TOKA NPH MApaUIEIbHOM COEAUHEHUH
PE3UCTOPOB.

10. Onpenenenne paboThI MEKTPUUECKOI0 TOKA, UIYLIEr0 Yepe3 pe3ucTop.

11. OnpeneneHnue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CWJIbI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIIPSKEHUS Ha HEH.

13. Onpenenenue KIIJ] narpeBarensi.

14. MccnenoBaHre MarHUTHOI'O B3aMMOJIEUCTBUS MOCTOSSHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOrO TIOJSL  TNOCTOSIHHBIX ~MArHUTOB NpPU  HUX
00BEMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue nEMCTBUS DJIIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbI  B3aUMOJEHUCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa WM HaIlpaBJICHUS TOKAa B
KaTyIIKE.

18. I3ydyeHue AeiCTBHUSI MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

19. KoHCTpyHpoOBaHue U U3y4eHHE padOThI JIEKTPOABUTATEIIS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBpITBl O UCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
VCCIICIOBAHNE W3MCHEHWW 3HAYEHHS] W HANPABJICHHUS HWHAYKIIMOHHOIO
TOKaA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe paBwxkeHHe. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBIKEHHS. PaBHOMEpHOE NpPsSMOJIMHEHHOE
nBwkeHne. HepaBHoMepHOe npsimosiHeiiHOe ABMkeHue. CpenHssi 1 MTHOBEHHas
CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHOe JBmKeHue. CBOOOIHOE
nagenne. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHHUE O OKpYKHOCTH. I[lepmonm u dacrora oOparieHus.
JIuneliHas U yrioBasi CKOpocTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepseiit 3ak0H HeroTona. Bropon 3akon HetoroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMT CyTIEpIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cwia TsSKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHS. Y CKOpeHHE CBOOOHOTO
nafgeHus. /[Bwkenue mmaner Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. L[eHTp TsaKeCTH.
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Nmnynbe tena. M3Menenue umnyinbca. UMimynbe cuiibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTUBHOE IBMKEHUE.
Mexanuueckass pabora W MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,

TPEHUSL.

CBs3b OHCPIruu 1 pa6OTBI. HOTGHHI/IaHBHaH 9HCPIrusd TCjia, HOJHATOrO HaxA

ITIOBEPXHOCTHIO 3eMJIH. []oTeHIIManbHas sHeprus c:xaTou npyxuHbl. Kunernueckas
sHeprud. Teopema 0 KHHETUYECKOW HHEPrUU. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1.

AN

9.

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

Habmronenne MexaHU4ecKoro JBUKEHUS Tella OTHOCUTEIHbHO Pa3HBIX TeJ
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OAHOTO U TOTrO K€ Tena
OTHOCUTEJIbHO Pa3HbIX TEJI OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabmroneHne 1BMKEHUS Tela 1Mo OKPY>KHOCTH.

Habmonenne MmexaHn4yeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KEHUH
OTHOCHUTENIbHO KaOruHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAacChl Tella U JEUCTBYIOUIECH HA HETO
CHJIBL.

Habmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUM TEJ.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Tepenava ummysnbca Ipu B3aMMOACHCTBUU TEIL.

[IpeobpazoBanus 3HEPrUK NPy B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMITYJIbCa MPU HEYITPYTOM B3aUMO/ICCTBUH.

CoxpaHeHue UMITyJIbca Ipy a0COIIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habmronenne peakTHBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON dHEPTUH TPH CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUU MTPU JIBUKECHUM TEJa MOJI IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomosl u onvimol.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajdbHEWUILIEr0 paBHOMEPHOTO
JBKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
IapyKa 1o HaKJIOHHOM IJIOCKOCTH.

Ornpenenenrue YCKOPEHHsS Tejda MPU PaBHOYCKOPEHHOM JBIKCHHUH 10
HAKJIOHHOM TIJTOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka TrHUIMOTE3bI: €cClM TpPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IIyTH OTHOCATCS KaK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIUHAKOBBI.
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6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHSI OT CHJIBI
HOPMAaJIbHOTO JJaBJICHUSI.

7. Omnpenenenue K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenne padOTHI CWIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUH TeJa
110 TOPU3OHTAJILHOM MMOBEPXHOCTH.

10. Onpenenenre padOTHl CWIBI YIOPYrOCTU TPU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJABUXHOT'O OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YHEPTHH.

Pasznen 9. Mexanuveckne Koy1e0aHUA U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHU: TTeproI,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NMpyKUHHbIM MasTHUKU. |IpeBpaiienue
SHEPTUU MPH KOJIEOATEIHbHOM JIBHKECHHUU.

3aryxatonme — kosneOaHud.  BolHykzaeHHble — KoieOaHus.  Pe3oHaHc.
Mexanuuyeckue BoJiHbL. (CBoiicTBa MeXaHW4eckux BOjdH. IIpomonbHble W
nomnepeuHsble  BOJHBL. JIIMHA BOJMHBI M CKOPOCTh €€ PacinpoCTpaHCHUS.
MexaHuuecKue BOJIHBI B TBEPJOM TENE, CEHCMUYECKUE BOITHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmrongenue kosiebaHuil TeNn MOJ JACHUCTBUEM CHUJIbI TSXKECTH W CHIIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habntonenue BeIHY X AEHHBIX KOJIEOAHUI U PE30HAHCA.

PacnpoctpaneHnrie npooJibHBIX U MOMEPEYHBIX BOJIH (HA MOZENH ).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHN pPE30HAHC.

Jlaﬁopamopubte paoomosl u onvimol.

1. OmpeneneHre 4YacTOThl M MEpuojia KojieOaHMM MaTeMaTHU4eCKOTo
MasTHHKA.
Ornpenenenre 4acTOThl U MepUoa KoJieOaHUM NPYKUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCMMOCTH TEepUOJa KOJIeOaHU TOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH NIEpUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOIeOAHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHuid
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. VI3aMepeHue ycKopeHusi CBOOOIHOTO MaICHUSI.

Paszgen 10. Di1eKTpOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.

o U oA W
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DJIEKTPOMAarHUTHOE  TOJie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BoJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTe cBera. BomHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomout u onvimel.

1. W3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHIBHOIO

TenedoHa.
Pa3nea 11. CBeToBBI€e ABJICHHUS.
JlyueBass  Mmopmens  cBera.  Mcrounumkm ~— cBera.  IIpaAmonmHenHOe

pacnpoctpanenue cBera. 3arMenusa Connua u JIynsl. OTpaxenue cera. [lmockoe
3epKano. 3aKOH OTPaXKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBera. llomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcmonb3oBaHME MOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOMAX.

Jlunza. Xon nyueir B nuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cucrema. bIum3opykocTs u
JATbHO30PKOCTb.

Pasnoxenune Oemoro cBera B cmektp. Omnbeitel HptoTtona. CrioxeHwue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpauuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tomy4yenune n300pakeHuil B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBO/I.

Xop mydyel B coOuparoiieu JuH3e.

X0 1y4er B pacCeuBaroLIEeH JIMH3E.

[Tomy4yenue n300pakeHu ¢ TOMOIIBIO JINH3.

. Ilpunnun nevictBus oroanmnapara, MUKPOCKOIIA U TEIECKOIA.

10. Mognens rinasa.

11. Pa3noxenue 6em0ro cBera B CIEKT.

12. [Tomydyenue 6eoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHUS CBETOBOIO Jiyya OT yria
naJIeHuUs.
N3yuyenue xapakTepucTuk n300paxeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH YIJIa MPEIOMIIEHUSI CBETOBOTO JIy4a OT YIJia
NaJICHUs Ha TPAHULIE «BO3AYX—CTEKIIO».

4. TlonmydeHue M300paKeHUM C MOMOIIBIO COOUPAIONIEH JTMH3BI.

L o N U A WN R
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5. Omnpenenenure POKYCHOrO0 PacCTOSIHUSL U ONTHUECKOW CHUJIBI coOMparoniei
JIUH3BI.
OMNBITHI 1O Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.
OnbITHl 10 BOCHPUSITHIO I[BETA MPEAMETOB NPU UX HAOIIOJACHUHU uepes3
I[BETOBBIC (PUIIHTPHI.

Pa3znea 12. KBaHTOBBIE SIBJICHHUS.

OmnpwiTel Pezepdopaa u mnanerapHas moaens aroma. Moxaens atoma bopa.
HcnyckaHue u nornoiienne ceera aroMoM. KBaHThl. JIMHeuaThle CEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznyudenus. CTpoeHrue aTOMHOTO
saapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAEP.

AnepHble peakiuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOrO M MacCOBOIO YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnaep. CBs3b Macchl W 3HEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku 3neprun ConHIa 1 3BE3.

SnepHas sHepreruka. JleWCTBUS pPagMOAKTUBHBIX W3JIyYCHUW HA YKUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUs U MOTJIOLICHHUS.

2. ChekTpbl pa3IMYHbIX T'a30B.

3. ChekTp Bomopoa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Peructpanus nzinydeHus NpupoaHbIX MUHEPAIIOB U MPOAYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HalnroneHue CIUTONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccrenoBanue TPEKOB: M3MEPEHHUE DHEPTUM YACTUIBI MO TOPMO3HOMY

nyTtu (mo ¢pororpadpusm).

3. M3mepenue paguoakTuBHOro (hoHa.

IHoBTOpPUTEILHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--00001IAIONTUN MOAYJIh TIPEIHA3HAUYCH JIJIsi CUCTEMAaTHU3aIuu
U 0000IIeHHs]  TPEAMETHOIO  COACp)KaHUS U OMbITa  JCSATEIbHOCTH,
NpUOOPETEHHOTO TIPU U3YyYEHUHU BCEro Kypca (PU3uKH, a TakkKe IS MOJTOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Gu3uKe [ 00ydaromuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy “3ydeHUn JAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTIKEHUE MPEIMETHBIX U
METanpEeIMETHBIX  IJIAHUPYEMBIX  PE3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTh: OCBOCHHE HAY4YHBIX METOAOB HCCIEIOBAHUS
SIBJICHUW TPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSAMHU OOBSACHATH (PU3UUECKUE
SBJICHUSI, TPUMEHSS T[OJYy4YEHHbIE 3HAHMS, pemaTh 3aJa4yd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIC.
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[IprHIMNMANBHO NEATENBHOCTHBIM XapaKTep JAHHOTO pa3felia peanu3yercs
3a Ccu€T TOro, YTo OOYyYalOlIUECs BBIMOMHSAIOT 3aJaHHs, B KOTOPBIX UM
Ipeyaraeres:

HAa OCHOBE IIOJIYYEHHBIX 3HAHMI pacro3HaBaTh M HAy4YHO OOBACHSTH
(u3nyeckue sIBIeHUs B OKpYXKarollel Mpupo/ie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
YUCJIE IS NPOBEPKU TUIIOTE3 U MTOJIYYEHHs TEOPETHUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HaubOoOJee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTHYECKOT O HUCTIOJIb30BAaHUS PA3JINYHBIX UICTOYHUKOB
JHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILECHUs U COXPAHEHMs BCEX U3BECTHBIX BHUIOB
SHEPTHH.
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IVIAHUPYEMBIE PE3YJIIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue ¢pu3MKy Ha ypOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUs HAINPABIEHO

Ha JOCTIKCHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pe3ynbraTe uzydyeHus pu3NKU Ha YpOBHE OCHOBHOI'O 00I1Ier0o 00pa3oBaHMUs

y obyuaromierocss 0yayT copMHUpOBaHBI CICAYIONIME TUIYHOCTHBIE PE3yIbTaThl B
YacTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS :

— NPOSIBJIEHUE UHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3nYeCcKOl HAyKU;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpamIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTMBHOMY Y4YacTHUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYUMBbIX
U OTUYECKUX NpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHXKEHUM (PU3UKH;

— OCO3HAaHHME BaXXHOCTU MOPAJIbHO--3TUYECKUX TMPUHIIMIIOB B JIESITEIHLHOCTHU
YYEHOI0;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

— BOCIPUSTHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHMYHOIO
MOCTPOEHHUS], CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOIO HWHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMM, BaKHEWILIEH COCTABISAIOIICH
KYJIBTYPHI;

— pPa3BUTHE HAyYHOM JIFOOO3HATENBHOCTH, MHTEpECA K MCCIEN0BATEIbCKON
JEATENbHOCTH;

S) ¢opmMupoBaHUsT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aronmoJryumsi:

— OCO3HaHUE IIEHHOCTHM Oe30macHoro ooOpa3a XKU3HMU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU TMpaBHJ O€30MACHOr0 IOBEAEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJIEKTPUUECKHM W TEIJIOBBIM 00OPYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(OopMHpPOBAHHOCTh HaBbiKa pedIeKCUU, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE B PEIICHUU NPaKTHUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alid, Tropojaa, Kpas) TEXHOJIOTUYECKOH W
COLIMAJIbHOM HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3UYECKUX
3HAHUM;

— UHTEPEC K MPAKTUYECKOMY M3yUYEHHUIO PO eccuid, CBA3aHHBIX C (UBHUKO;
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e 7)3K0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpHUEHTALMS HA MPUMEHEHUE (PU3MUECKUX 3HAHUM I PEIIeHUs 3a/Jad B
007acTH OKpY’KaloIel Cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJISI OKPYKAIOIIEH CPEIbI;

e — OCO3HAaHHE TIOOATHLHOTO XapakTepa AKOJIOTHYECKUX MPOOJIeM W MyTeH uxX
peuieHus;

e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHUSAM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBUMU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
MPOCKTOB (M3UYECKOW HAMPaBICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTuXx;

e — TIOBBIIIIGHHE YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUECKYIO
NeSATeNIbHOCTD;

e — MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bl O GUUYECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00JacTU
(1)7637047 8

e — IUIAHUPOBAHME CBOEr0 pPAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3AUMOCBSI3U IIPUPOIBI, O0IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MMOCIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesymbraTte OCBOEHHS TpOrpaMMbl M0 (QHU3MKE HAa YpPOBHE OCHOBHOI'O
oOurero oopazoBaHus y o0ydaromierocsi OyayT cpopMUpOBaHbl MeTaNpeAMeTHbIEe
pe3yJIbTaThl, BKJIIOUYAIOIIUE I03HABATEIbHbIE YHUBEPCAIbHbBIC yUEOHbIE IEUCTBUS,
KOMMYHUKATHBHBIE  yYHHUBEpCaJdbHbIe  Yy4eOHBIC  JICUCTBUS, PETYJIATUBHBIC
yHHUBEpCaJlbHbIC y4eOHbIE 1EHCTBUS.

IIo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

e BBISBIATHP U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(siBIEHUI);

e YCTaHaBJIMBAThH CYIECTBEHHBIA MPU3HAK KJACCU(DUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMbIX (aKTax,
JIAHHBIX ¥ HAOJIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHUSIM;

e BBIABIATh NMPUIMHHO--CIICACTBEHHBIC CBSI3U TPH H3YUYCHUH (DU3UIECKUX
SIBJICHUM U TMPOIIECCOB, JI€NaTh BBIBOJbI C UCTIOJb30BAHUEM JI€TYKTUBHBIX
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Y WHJIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SX
(M3UYCCKHUX BEIIMYHMH,

CaMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHus y4deOHoW (uznueckoi
3amaun (CpaBHEHHWE HECKOJBKUX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbCcKie 1eCTBUA.

UCTIOJIH30BaTh BOMPOCHI KAK MCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY OIBIT, HECIOXKHBIH
(Gu3MYECKUIl SKCIEPUMEHT, HEOOJBIIOE HUCCIENOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLICHWBAaTh Ha TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHIO,
NOJYYEHHYIO B XOJ1€ UCCIICJOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITEIHLHO (POopMyTUpOBaTH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHHS, ONBITA, UCCIICIOBAHNS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHUS 00 X PA3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ unpopmanmei:

MPUMEHSTh Pa3IUYHBIC METOAbI, MHCTPYMEHTHI U 3aMpPOCHI TIPU TTOUCKE H
orOope MHpOpPMAIUM WU JAHHBIX C y4ETOM MPEMIOKEHHOU y4eOHOU
buznvecKoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAIIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPE/ICTABICHHS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMaIlUl W WUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpauKoil 1 X KOMOWHAITASMH.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe TeHCTBUA:

B XO7A¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOU TEMBI U
BBICKA3bIBaTh WJIEW, HAIICJICHHBIC HAa PEIICHHE 3aJauyd U TOJep KaHue
O1aroXkeIaTeIbHOCTH OOIICHUS

COTIOCTABJISATh CBOM CYXICHHUS C CYXICHUAMH JPYIrUX YYaCTHHUKOB
Jyajora, OOHapy»XKUBaTh Pa3InIUe M CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BBIOJIHEHHOTO (PU3MUECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, IIPOEKTA);

MOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHAVUBUIYaJIbHOH pabOThl MPU pEIICHUH KOHKPETHOW (U3MYECKOM
poOJIEMBI;

MIPUHUMATH IIeJIM COBMECTHOM JEATEbHOCTH, OPTraHU30BbIBATH JIEHCTBUS
no e€¢ IOCTIKCHHIO: PACTpelensaTh POIH, OOCYXKIaTh TPOIECCHl |
pE3yJIbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
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BBITNIOJIHATH CBOIO YacTh palOThl, IOCTUTasi KAYECTBEHHOI O pe3yJbTaTa 1o
CBOEMY HAIIPaBJIICHUI0O WU KOOPAUHHUPYS CBOU JEUCTBUSA C JPYTHMH
YJIeHAMU KOMAaH/IbL;

OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO CPOPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIsL perieHust GU3NYecKuxX 3HaHU;

OPUEHTHPOBATBCA B  PA3IMYHBIX MOAXOJAAX IMPUHATHS  PEIICHUU
(MHIMBUIYaIbHOE, NPHUHITHE PELIEHUS B TpPYIIIE, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM PELICHUsT PU3NUECKON 3a1aun WIN
IUTaHa HCCIIEAOBaHUs C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATH IIpejlaraéMble BApUaHThl PELICHUN;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh AJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyiaraTh IIaH €€ U3MECHECHUS,
OOBSICHATH TPUYUHBI  JOCTIKEHUA  (HEIOCTHKEHHUS) PE3yJbTaToB
NeSATeIbHOCTH, JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
Gbu3MUecKoro UCCIEeNOBaHMS WJIM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSATENbCTB, W3MEHUBIIMXCS CHUTYallMi, YCTAHOBJIECHHBIX OIINOOK,
BO3HUKIIVX TPYAHOCTEN;

OLICHWBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh c€0sl HA MECTO APYroro yejloBeKa B XOE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU perieHnn GU3NYECKUX 3a7ad Uiu
B YTBEPKACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJacce rpeMETHbIEC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

UCTIONIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CIMHHUILI (U3UIECKHUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHHUS BemiecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOe), MeXaHHYeCKoe JBI)KCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TPSIMOJIMHEWHOE), TPAaCKTOPHUsS, PABHOICHCTBYIOIIAS
cuJa, nedopManus (ympyras, IJIacTUYeCKast), HEBECOMOCTb,
COOOIIAIOIIHNECS COCYIBI;
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paznmuuath siBjaeHus (nuddysus, TErIoBoe JBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBWKECHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpalllcHUs, Tepenada JaBjieHUs TBEPABIMU TellaMH, XUIAKOCTAMHU U
razamy, aTrMoc(pepHoe JaBieHue, TIUIaBaHUE Tell, MPEBPAICHHUS
MEXaHUYECKOM AHEpPruu) MO OMUCAHUIO UX XapaKTePHBIX CBOWMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JJaHHOE (PU3UIECKOE SIBIICHUC;
pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBICHUW B
OKpY’KarolieM Mupe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, ACUCTBHE CWJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOT0 NIaBJICHUS HA KMBOW OpPTaHW3M, IJIaBaHUE PBIO, phlUyaru B
TeJE YeJIOBeKa, MPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IMMPU3HAKK) (PU3UUECKUX SIBIICHUI;
OIKCHIBATh U3yYCHHBIE CBOMCTBA TEN M (PU3UYECKHE SBJICHHS, UCTIOIb3YS
dbuzuyeckre BeNUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPENIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, S>KUIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWuYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CHWJIbI, KO3(P(OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAs YHEPrus), MpU ONHUCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3UYECKUH  CMBICH  HWCHOJIB3YyEeMBIX  BEIWYUH, UX
0003HaYeHUs1 W €IUHULIBI (PU3NUYECKUX BEITUYUH, HAXOIUTHh (HOPMYIIBI,
CBSI3bIBAIONINE JAHHYIO (DU3UUYECKYIO BEIMYMHY C JPYTUMHU BEJIMUYUHAMU,
CTPOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKkTepu3oBaTh CBOWMCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOLECCHI,
UCIIONb3Ys MpaBUjia CIOXEHHUsI CUil (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBecHUs pbluara (0s10Ka),
«30JIOTO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAaHEHUSI MEXaHHYECKOM
OHEPruu, TMpPU HDTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMMCHIBATh €r0 MAaTEMAaTHUYECKOE BhIPaKEHUE;

OOBSICHATH (PM3MUECKHUE SBIICHUSI, TIPOIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPAKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUIUHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE n3 -2
JIOTUYECKUX IIAaroB ¢ OMOpOi Ha 1-2 M3Yy4EHHBIX CBOWCTBA (DPU3UUECKUX
SABJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayud B 1—2 JEHCTBHS, HCMOIB3Yys 3aKOHBI U
dbopmMybl, cBsi3bIBatONIME (DU3UYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCJIOBUS 33J1aud 3alUCBhIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIUYMHBI B (OPMYJIBI M TPOBOJUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC
JIaHHbIE, HEOOXOIUMbIC ISl PEIICHUsI 3aJ1ay, OIEHUBATh PEATUCTUYHOCTD
MOJTY9eHHON (DU3UIECKOMN BEITMYUHEI;
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pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh MPU TTOMOIIH
(bu3HIEeCKNX METOOB, B OMMMCAHUH UCCIICIOBAHUS BBIJICIATH ITPOBEPSIEMOC
npeanonoxkenue  (TUIOTE3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeJIaTh
BBIBOJIBbI 110 €70 PE3YJIbTaTaM;

MPOBOAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUU WU
buznIecKux CBOIICTB TEJI: dbopmyIupoBaTh MIPOBEPAEMBIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEII0KEHHOT'0 000PY10BaHMs,
3aMUCHIBATh XOJ1 OMbITa U (HOPMYJIUPOBATH BHIBOHI,

BBITIOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0béMa, CWJIBl W TeMIepaTypbl C UCIIOJb30BAaHUEM AaHAJIOTOBBIX U
U(pOBBIX TPUOOPOB, 3aAMUCHIBATH TMOKA3aHHWs MPUOOPOB € YUIETOM
3aJIaHHOM aOCONMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JpYyroil C HCIOJIb30BAaHUEM MPSIMBbIX H3MEPEHHN (3aBUCUMOCTHU IIYTH
PAaBHOMEPHO JIBHXKYIIETOCsS Tela OT BPEMEHU JABWIXKCHUSI TeJa, CHJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIaJN CONPUKOCHOBEHUS TEIl, CUIIBI
YOPYTrOCTU OT Y/UTMHEHUS MPYKUHBI, BBHITAJIKUBAIOIIEH CHIBI OT 00BhEMa
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TOTPYXKEHO TEJIO0, YCIOBUM
TUTaBaHUS TEJ, YCJIOBUW pPaBHOBECHsS phluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOro HCCIIEOBaHUA, COOUpATh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIEAys MPeII0KEeHHOMY IIaHy, (PUKCUPOBATh
pe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE
MPEAJIOKEHHBIX Ta0NuI] U TpaduKOB, AENAaTh BBIBOJLI IO pe3yJibTaTaM
UCCJIEI0BaHHUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIUYUH (TIOTHOCTH
BEIIIECTBA KUJKOCTM M TBEPAOrO TEa, CUJIa TPEHUSA CKOJIbKEHUS,
JABJICHUE  BO3JyXa, BBITAJIKWBAIONIAS  CWJa, JEHCTBYIOIas  Ha
MOTPYKEHHOE B JKHAKOCTh Telo, KOI(D(UIMEHT TMOJIE3HOro AEHCTBUS
MPOCTBIX MEXAHU3MOB), CIJIelysl TMPEIJI0KEHHON HWHCTPYKIHMHU: TMpHU
BBITIOJIHEHUM HW3MEPEHUI COOMpATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYECHUE NCKOMOU BEJIUYUHBI;

coOTI0ZIaTh MTpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JHWHAMOMETpP, COOOIIAIOIIUECS COCYAbl, OapoMerp,
phluar, MOJABUKHBIN U HEMOABUKHBIN 010K, HAKJIOHHAS IJTOCKOCTb;
XapaKTepu30BaTh TNPUHIMIMBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMUCaHUs (B TOM 4YHCIIE:
MOJAIIUITHUKY, YCTPOICTBO BOAOMNPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTOIb3Ys 3HAHUS
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O CBOHMCTBaxX (pM3MYECKHUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTHL  MpuUMeEpbl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAaKTHYECKOTO HUCIONIb30BaHUs (DU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUsS 3JI0POBbS W COONIOACHUSA
HOPM 2KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYHIECTBJISITh OTOOpP HWCTOYHUKOB HHGMopmanuu B HuTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CpaBHEHUS PA3UYHBIX HMCTOYHUKOB BBIACIATH
UHPOPMAIMIO, KOTOpas SBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHIIOJHEHUHN YU4E€OHBIX 33JlaHUN HAy4YHO--TIONYJISIPHYIO
auTepaTypy  (pu3mMUeckoro coaepKaHHs, CIPaBOYHBIE MAaTEpPHAIIbI,
pecypcbl cetu MHTepHeT, BiafeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl MH(POpMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIMK (PU3UUYECKOTO COACPKAHUS, B TOM
yrciae MyOJIMYHO JAeNaTh KpaTKUe COOOIICHHSI O pe3yibTaTrax MPOEKTOB
WIA Y4eOHBIX MCCIEIOBAaHUM, NpPU OTOM TIPaMOTHO HCIOJIB30BAThH
W3YYCHHBI TIOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTalINEH;

IPU BBIMOTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUM pacrpeacisTh
005I3aHHOCTH B TPYIIE B COOTBETCTBHUH C IOCTABIEHHBIMH 3aJadaMH,
CIIEAUTHh 3a BBINOJIHEHHEM IUJJaHA JACWCTBUN, aJeKBATHO OLEHUBATh
COOCTBEHHBIH  BKJAX B  JCSITENBHOCTH  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOITHX.

K xoniy oOyuenus B 8 kJacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

KCIIOJIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEMIECTBA, KPUCTAIUIMUYECKUE U
aMop(HBIC TeNa, HACHIIICHHBIN W HEHACBHIICHHBIA TIap, BJIAXHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTAaTEIlb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsill, HNEKTPUUECKOE TOJI€, MPOBOIHUKHU
Y INBJIEKTPUKH, TIOCTOSTHHBIN 3JICKTPUYECKU TOK, MATHUTHOE TOJIE;

paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWIUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Teruionepenaya (TErI0NPOBOAHOCT, KOHBEKIHS, U3JIy4EHUE),
AJIEKTpHU3aLUs TEJI, B3aUMOJEHUCTBHUE 3aPSIJ0B, ICUCTBUS JIEKTPUUECKOrO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JEHUCTBUE
MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
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[0 ONUCAaHMK MX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MYECKUX SBICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSDKEHUE W KalWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTAJUIBI B mpupone, usirydeHne CoiHIA, 3amMep3aHHe BOJOEMOB,
MopcKkue 6pu3bl, 00pa3oBaHUe POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKUE
ABJICHUA B arMmocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpedd MOoICOB, pOJIb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, NOJISPHOE CUSTHUE, IIPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKM) (DUUUECKUX
SIBIICHUI;

OIMCHIBaTh U3yUYEHHBIE CBOICTBA TE€T M (PU3NUECKUE SIBICHUS, UCIIOIb3YS
(bu3nuecKue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPruUsl, KOJIUYECTBO
TEIUIOTHI, yJelIbHAs TEIUIOEMKOCTh BEIIECTBA, YyJAEJIbHas TeEIUIOTa
IUTaBJICHMS], yJeldbHAs TEIJIoTa NapooOpa3oBaHUs, yedbHAas TEIoTa
CrOpaHusi TOIUIMBA, KOA((UIMEHT TMONEe3HOro MACHCTBHS TEIUIOBOM
MAaIllHbI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUYECKHUU 3apsn,
Cuia TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, CONPOTHUBIIEHUE NPOBOJIHHMKA,
yIeIbHOE  CONpOTHUBIIEHWE  BellecTBa, pabora W MOLIHOCTb
ANEKTPUUYECKOr0  TOKAa), TMpHU ONHMCAHHUM TPABWIBHO  TPAKTOBATh
¢u3ndYecKuil CMBICT MCHOJB3YEMBIX BEIUYMH, O0O3HAYEHUS U EIUHHIIBI
bu3nuecKuX BENMYMUH, HAaXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEIWYMHY C JPYTUMH BEIUYUMHAMH, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SABJIEHHUS U TPOLECCHI,
WCIIONb3Yysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKOM TEOpUHU
CTpPOEHUS BEIlleCTBA, MPUHIHUI CYNEPHO3UIMU ToJield (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH OMa i yyacTKa LEenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpAaHEHHMs DHEpPruyd, IPU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3aIlMChIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSICHATH (PU3UYECKHUE TPOIECChl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEpa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh O0BICHEHUE U3 1—2 JTOrH4ecKuX
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUI,
(U3UYECKHUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEM;

pemare pacu€THble 3aJayd B 2—3 JEUCTBHS, WCIOIb3Yys 3aKOHBI WU
dbopmyIbl, CBs3BIBaOIIME (PU3NUECKHME BEIMYUHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBISTH HEIOCTATOK
JAHHBIX JUIs  pelleHus 3a7aud, BbIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEOOXOAMMBbIE il €€ pelIeHus, NPOBOIUTh PacyéTbl M CpPaBHUBATH
MOJTYYEHHOE 3HaUYeHHUE (PU3NUECKOI BEIMUMUHBI C U3BECTHBIMU JaHHBIMH;
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pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NpPHU T[OMOIIH
¢u3nYecKuXx METOJIOB, MCIIONIb3YysS OMNHCAHHUE HCCIIEOBAHMS, BBIICIATH
MPOBEpPAEMOE TMPEIONOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKA
IIPOBENICHUS UCCIIEN0BaHUS, 1€aTh BHIBOBL;

IOPOBOJNUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WIH
(bu3HUECKUX CBOWCTB Tell (KaNWUISIPHbIC SBICHUS, 3aBUCUMOCTD JTABJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHMS U
HarpeBaHWsl TPH MU3IYYEHUH OT LBETa M3Tydaromien (MOrionaromniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJbI OT TEMIIEPATYPbl KUAKOCTH H
wion@aau €€ MOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJEUCTBUE
ANEKTPUYECKUX 3apsA/lOoB, B3aUMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3yaJu3allMsl MarHUTHBIX TOJE€H IOCTOSHHBIX MAarHuTOB, JEWCTBUS
MarHUTHOrO MOJS Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOICTBA 3JEKTPOJBHUraTeisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBATH
IpoBepsieMble MPEANOIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHMsl, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATH ~ MPSIMbIE  U3MEPEHHs]  TEMIEpParTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3/lyXa, CWJIbl TOKa, HANpPsDKEHHs C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB M AATYUKOB (PM3MUECKUX BEJIMYMH, CPAaBHUBATH
PE3YIbTAThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOW BEJIMUYUHBI OT
JpYyrod ¢  HMCHOJb30BaHUEM  MPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
COTPOTHUBJICHUS] TPOBOJAHUKA OT €ro JJIUHBI, IUIOMIAJU TOMNEPEUHOTO
CEUEHHUsSI U YJIETIbHOI'O COITPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CHUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHHUK, OT HANPSIKEHHWS Ha  IIPOBOJHHKE,
UCCJIEIOBAaHUE TOCIAEAOBATEIbHOIO M NapajUIebHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, Cielys MNPeII0KeHHOMY IUIaHy, (UKCUPOBATH
pe3ysibTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaOnul U TpaduKoB,
JIeJIaTh BBIBOJBI I10 PE3YJIbTATAM HCCIIEAOBAHMS;

NPOBOJUTh KOCBEHHbIE HU3MEpeHUs (PU3MYECKUX BeIUMYMH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COIMPOTUBICHHE NPOBOJHUKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH H3MEPEHUs, COOUpATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl NPEIJI0KEHHON HWHCTPYKLHH, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ 1abopaToOpHbIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHLMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HX OnucaHud (B TOM YHUCJE:
cUCTeMa OTOIUIEHHUS JIOMOB, THIPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHEC
MPEIOXPAHUTEIH, IIEKTPOMATHUT, SJIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
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WCIIONB3Yys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
busnueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUrATENIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKUX
LENEN C MOCIEA0BATENbHBIM U MAapaJUICIbHBIM COEAUHEHUEM JJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
NPUBOAUTHL  MpUMEPbl  (HAXOAWTh  HH(OpMAIIMIO O  MpUMEpPaAX)
MPAKTUYECKOTO HCIONb30BAHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U1l oOecriedeHrs 0€30MacHOCTH MPU 0OpallleHUuu ¢ NMpubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHUS
HOPM 3KOJIOTMUYECKOI'0 MOBEJACHUS B OKPYKAIOLIEH CpEE;

OCYHIECTBJISITh MOUCK HHPOpManuu  (U3UYECKOTO  COACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM W IIYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACISATH WH(OpManuio, KoTopas
SBJISIETCS] IPOTUBOPEYUBOM MIIU MOXKET OBITh HETOCTOBEPHOM;
UCIOJIb30BaTh MPY BBIMOJIHEHUN YUEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro COJAEpKaHWs, CIPABOYHBIE MaTepHuabl,
pecypebl cetr IHTepHET, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIMU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W KPaTKHUE YCTHBIE COOOIICHWUS,
o000mass wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEpXKaHUsl, B TOM YHUCIE MYyOJMYHO TPEACTABISITh PE3YIbTATHI
IPOEKTHOM WJIM MCCIIENOBATEIbCKOU JIEATENBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapar Kypca (QU3MKW,
CONPOBOXIATh BBICTYIUICHUE TPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (DUIUUECKUX
MPOIIECCOB pacHpeAeisiTh O0SI3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]a4aMU, CJIEAUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBINM BKJIaj] B
JEATEeNIbHOCTh IPYIIIbI, BRICTPANBATh KOMMYHUKATUBHOE B3aHMOJIEHCTBHUE,
MPOSBIISISI TOTOBHOCTD pa3peniatb KOH(QIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: cHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIbHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmanus
(ympyrasi, macTudeckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTHU, a0COMIOTHO TBEPAOE TEO,
LEHTP TSHKECTU TBEPIOro Tella, paBHOBECUE, MEXAHUYECKUE KOJEeOaHUs U
BOJIHBI, 3BYK, MH(PAa3BYK M YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U aJbHO30PKOCTD,
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CIIEKTPbI UCITYCKaHUs U TOIJIOLICHUs, ajibda-, OeTa- U raMmma-u3aydeHus,
W30TOIIbI, SiZIEpHAsi SHEPTeTUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHENHOE
JBIDKCHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABUXKEHUE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOaTeIbHOE IBWKECHHE (3aTyXalollue U
BBEIHY)KJICHHBIE KOJICOAHUS), PE30HAHC, BOJHOBOE JBW)KCHHUE, OTPAKCHHE
3ByKa, NPSIMOJIMHEHHOE PacHpOCTpaHEHHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETA, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE OENIoro cBeTa B
CHEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, [HUCIIEPCHUS CBETA,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHHE JMHEMUYATOro CIEKTpa
W3IIY4YEHUS1) 1O ONMHUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (U3UYECKUX  SABJICHUU B
OKpyXaromeM Mupe (B TOM 4YHcie (PU3nYecKue SBICHUS B TMPUPOJIE:
MPWINBKI U OTJIMBBI, IBUkKeHUE TUIaHeT COJTHEUHOU CUCTEMBI, PpEaKTUBHOE
JBI)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYEeCKHMe BOJIHBI, I[yHaMH, 3XO0, I[B€Ta TeJ,
ONTUYECKUE SIBJICHUS B NPUPOJE, OUMOJIOrMYECKOE JEUCTBUE BHUIMMOTO,
yIbTPa(UONIETOBOTO W PEHTTEHOBCKOT'O W3JIYYCHHM, €CTECTBEHHBIN
PaMOAKTUBHBIN (DOH, KOCMHUYECKHE JIY4H, DPaJHMOAKTHBHOE H3JIyYCHUE
OPUPOJIHBIX MHWHEPAJOB, JIEWCTBUE PAJAMOAKTUBHBIX M3JIyYECHUN Ha
OpraHU3M YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 3ajadyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBIICHUI;

ONMKCHIBATh U3YUYECHHBIE CBOMCTBA TENI U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
¢du3uyeckre BEIMYMHBI (CpEelHsIi M MIHOBEHHasi CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBIDKEHHMH, YCKOpPEHHE, MepeMelleHue, IMyTh, YIioBas
CKOpPOCTh, CHUJIa TPEHHUs, CHUJIa YIPYTrOCTHU, CWJIA TSKECTU, YCKOPEHUE
CBOOOJHOTO TAJEHUsl, BEC Tela, HUMIYJIbC TENa, HWMIIYJIbC CHUJIBI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tela,
MOJHATOTO HAJl MOBEPXHOCTHIO 3EMJIM, MOTEHIUAIbHAS YHEPTUSl CKATOU
NPYXKUHBI, KUHETUYECKas HHEPrus, TOJHAs MeEXaHW4YecKash DSHeprus,
MEepPUOJ U YacToTa KojaeOaHui, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMHCAHUU
MPaBUJIBHO TPaKTOBAaTh (U3UYECKUN CMBICI HCMOJIb3yEMbIX BEJIUYUH,
00O3HAaYEHUS M EIWHUIBI (PU3NYECKUX BEIUYNH, HAXOIHUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMH,
CTPOUTH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIIUUUH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TIPOIECCHI,
UCIIONBb3Yys 3aKOH COXPaHEHWs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLHUI CYNEPNO3UIMUA CWI, HOPUHIUI OTHOCUTEIbHOCTU [‘amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAXKEHUS U

26



MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsAI0BOr0 U MacCOBOT'O YHMCEI
OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M 3alHChIBATh €0 MAaTEMATUYECKOE BHIPAIKEHUE;

OOBSACHATh (PU3NYECKHE IMPOLECCHl M CBOWMCTBA TEI, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BHISBIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsACHEHWE u3 2-3
JOTUYECKHX IIAaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUYECKUX
SIBJICHUH, (PU3NUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3amayd  (OMHparoUIMecss Ha CUcTeMy u3 2-3
YPaBHEHHUH), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJayd 3alUChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELIEHUs], IPOBOAUTH Pacu€Thl U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOIO 3HAaY€HUs (PU3NUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NpU OMOLIU
¢u3nYecKuXx METONIOB, HCIIONb3ys OMHCAHHUE HCCIIEOBAHMS, BBIICIATH
IPOBEPSIEMOE  NPEANOIOKEHUE, OLIEHUBATh IPABWIBHOCTh MOPSJKA
NPOBEICHNUS  MCCIENOBAaHUSA, JIeJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKUX SIBICHHA WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHHUSl HPHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIBIX KOJI€OaHUM, MPSMOIMHENHOE paclIpOCTPAHEHHE CBETA,
pa3nokeHue Oeyoro cBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWs IMpeaMeTa B COOMparouiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB M3JIYUYCHMS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY K3  M30BITOYHOrO Habopa
0o0Opy/l0OBaHUs, ONMCBIBaTh  XOJA  ONbITA U  €ro  pe3yJbTaThl,
bopMyIUpOBaTh BHIBOJIBL;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpedHee 3HAuYE€HHE U3MepseMoill BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparouiell JUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba M3MEpeHus
(M3MEpUTENBHOTO MPUOOpPA);

NPOBOJUTh MCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCTIOJIb30BAaHUEM TPSAMBIX HU3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IPpU PAaBHOYCKOPEHHOM [JBHMKEHUM O€3 HA4yaJbHOM CKOpPOCTH, MEpuoja
KOoJIeOaHU MaTeMaTHU4ecKOoro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)kK€HUsl CBeTa OT yrja MaJeHus U yrja MpeloMIIEHUs OT YIJa
najeHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENbHO COOMpAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yJibTaThl MOJYYEHHOW 3aBUCHMOCTH
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GU3NYECKUX BENWYMH B BHUJAC TAaOIMIl M TpadUKOB, MENaTh BBIBOABI 1O
pe3yJbpTaTaM HCCIeI0BaHus;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (U3NUECKUX BEIUYUH (CpemHss
CKOpOCTb M YCKOPEHHE Tela TpU PABHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJIeHUs, KECTKOCTh MPY>KUHBI, KOIDPHUIUEHT
TPEHHUS CKOJBKECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa  KoneOaHWH MaTeMaTHYecKOro W TMPYKUHHOTO MAasTHHKOB,
ONTUYECKAasl CWJia COOMparolIeil JIMH3BI, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHUs, CIEAYs MPEMTIOKEHHOW MHCTPYKIIMH, BBHIYUCIATD
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJTYUYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHUI;

COOII0IaTh MpaBMila TEXHUKU 0€30MaCHOCTH TIPHU paboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIA HCTOUYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAaHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI JCWCTBUS U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHUA (B TOM 4YHUCIE:
CIHJIOMETP, TATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIl, QoToanmapaT, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAUMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI I CXEMAaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB
IpU pEUIeHUU Y4eOHO--NPAKTUYECKUX 3a/lad, ONTUYECKHE CXEMbI s
MOCTPOEHUS U300pAKEHUI B IIJIOCKOM 3€pKajie U COOMpArouIeil JINH3E;
OPUBOJIUTH  NpUMEpbl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HWCIONb30BaHUs (DU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 711 obecrieueHust 0€30MacHOCTH MPpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJOTMYECKOT0 OBEAECHUS B OKPY’KaIOILEH Cpese;

OCYIIECTBJISITh TMOUCK HMHPOpMAUU (PU3NUECKOTO COJCPKAHHS B
HuTepHeTe, caMOCTOATENbHO (OPMYIUPYs MMOUCKOBBIN 3allpoC, HAXOIUTh
MyTH ONpeAeNeHUs] JOCTOBEPHOCTH IMOIYYEHHON MH(OpMAIM Ha OCHOBE
UMEIOIUXCS 3HAHUM U TOMOJHUTEIbHBIX HCTOUYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 33a/laHU HAy4YHO--TIOMYJSPHYIO
auTepaTypy  (pU3MUEcCKoro CcoaepiKaHus, CIpPaBOYHBbIE  MaTepHaIbl,
pecypcbl cetn IHTEepHET, BIafeTh MpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus MH(POpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
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co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBbIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO MPEJCTABIATh PE3YJIbTaThl IPOEKTHOW WM UCCIIE10BaTEIbCKON
NEATENIbHOCTH, TPU  O3TOM TPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHATUHHBIN amnmapar u3y4yaemoro paszjena (U3MKH U COINpPOBOXKIAThH
BBICTYIJICHUE TMpEe3eHTaleil ¢ Y4YETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHHKOB.
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TEMATUYECKOE INTAHUPOBAHUE

7 KJIIACC
KoaunuectBo yacos DJICKTPOHHBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM K n (undposbie)
n/n NPOrpamMmbl Bcero 06H TPOILHBIC pﬁalcanecxne o0pa3oBaTe/bHbIE
paéoThI padoThI pecypesI
Paznen 1. @usuka v €€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
bubnuorexa [IOK
11 Pusnia - HayKa 0 IPUPOC 2 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
12 DH3HCCKHE BETHHHEI 2 1 https://m.edso00.ru/7f416194
. bubmuorexa [IOK
1.3 EcrecTBeHHOHAay4HBIN METO/ MO3HAHUS 2 1 https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nea 2. [lepBoHayajibHble CBeIeHHS O CTPOCHUM BellecTBa
bubmuorexa [IOK
2.1 Crpoenue semiecTsa 1 https://m.edso0.ru/7f416194
29 JIBUKEeHUE U B3aUMOICHCTBUE YACTHII 2 1 bu6mmoreka [IOK
) BEIlleCcTBa https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 2 https://m.eds0o.ru/7f416194
Hroro no pazueny 5
Pa3pen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABKeHHe 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 Muepus, Macca, II0THOCTE : 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Buger cun 14 1 2 https://m.edso00.ru/7f416194
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Htoro no paznery

21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M Ta30B

41 JaBnenue. Ilepenaua naBineHust TBEpAbIMU 3 bubnmoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
4.2 Jlaaenue xuKkocTH S https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 Ammoceproe nasnenne 6 https://m.edso0o.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha NOTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paznen 5. Pabora u MOIHOCTH. JHEpPrust
bubmuorexa [IOK
51 Pabora u mommocts 3 1 https://m.edsoo.ru/7f416194
bubmnorexa [IOK
5.2 Hpocteie mexanusmel 5 1 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
53 Mexaruteckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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8 KUIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne ni/m HpOrPAMMEI Beero KOﬁHTpOJIbHLIe H%aRaneCKHe 06PA30BATEBHBIE
padoThI padoTbI pecypeI
Pa3nen 1. TenoBble siBi1eHust
N bubmuotexa [JOK
11 CTpoeHue u cBOHCTSA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tenosbie mporecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Paznen 2. DiekTpryeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bu6mmoreka [IOK
) U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuoreka [JOK
2.2 [TocTosiHHBIN AIIEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 15 https://m.eds00.ru/7f4181ce
bubmuoreka [JOK
24 DNeKTpOMarHuTHast UHAYKIIHUS 4 https://m. edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KVIIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne i/ HpOrPAMMEI Beero KOﬁHTpOJIbHLIe H%aRaneCKHe 06PA30BATEBHBIE
padoThI padoThI pecypeI
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHH4ecKoe IBIMKEHNE U CIIOCOOBI €r0 10 1 bubmuoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. but6mmoreka [IOK
1.2 BsanmonelicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
13 3axompt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHud U BOJTHBI
bubmuoreka [JOK
2.1 MexaHn4ecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2.2 MexaHnueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0J1€ ¥ JJIeKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 2 bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 6
Paznen 4. CBeToBbIE AABJIEHHSI
but6mmoreka [IOK
4.1 3aKOHBI pacIPOCTPAHCHHSI CBETA 6 2 https://m.edso.ru/7f41adab
but6mmoreka [IOK
4.2 JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 PasnosxxeHne 6esroro cBeTa B CIIEKTP 3 2 https://m.edso.ru/7f41adab
Hroro no pazueny 15
Pa3nen 5. KBanToBbIe iBJIeHUs
but6mmoreka [IOK
5.1 Hcnyckanue u mMorIoneHne CBeTa aToMOM 4 1 https://m.edso.ru/7f41adab
but6mmoreka [IOK
5.2 CTpoenne atomnoro sipa 6 . https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 SAnepHble peakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTe1bH0-00001IAOINIT MOYJIb
6.1 [ToBTOpenue n 0000IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
] Kypca Qpu3uKH 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JI51 YYHEHUKA

» ®usuka, 8 knacc/ 'pomos C.B., Poquna H.A., benara B.B. u apyrue; non
penakmueit [TaneOpariesa FO.A., AknnonepHoe odmectBo «M31aTenbcTBO
«[Ipocsemienue»

» ®usuka, 9 xnace/ Kabapaun O.0., AkunonepHoe o0miecTBo «M31aTenbCTBO
«IIpocenieHue»

» ®usuka, 7 knacc/ 'pomos C.B., Poquna H.A., benara B.B. u npyrue; nox
penaknueit [TaneOparuera FO.A., AknnonepHoe obmectBo «M31aTenbcTBoO
«IIpocerienue»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

B nomoips yauTento 15 Kaxkaoro kiacca paspadorano «Temarudeckoe u
oypo4Hoe rianupoBanuey»: 1t 7 kinacca — E. M. I'yrauk u E. B. PribakoBoid,
s 8 kinacca— E. M. I'yrhuk, E. B. Peibakosoii u E. B. llaponunoit, s 9
kiacca — E. M. I'yrauk, E. B. lllaponunoit u 3. . Jloponunoit. Jlugakruueckue
KapTO4Ku-3adaHus s 7, 8 u 9 knaccoB (aBTopel M. A. Ymrakos, K. M. Ymiakos),
IUAaKTUYeCKre MaTepuasl o gusuke ais 7, 8 u 9 knaccos (aBropsl A. E.
Mapomn, E. A. Mapon) u tectsl st 7 knacca (aBropsl H. K. Xannanos, T. A.
XaHHaHOBA) CITOCOOCTBYIOT 0oJiee rITyOOKOMY YCBOSHUIO H3y4aeMOro
matepuana. Pabodas tepaap s ydamuxcs 7 kinacca (aBropsl T. A. XaHHaHOBA,
H. K. XaHHaHOB) TOMOET OPraHU30BaTh CAMOCTOSTENBHYIO paboTy
IIKOJILHUKOB B KJIacCE U JIOMA.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
(G POBBIC U AIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:

1. Ha caitte 'BOY AI1O PK KPUIIIIO B pa3zaene «B noMOIIb yUUTETIO»
pasmenieH «KoHCTpyKTOp ypoka» mo 9 ydeOHbIM mpeaMeTam, B T.4. ¢pusuke. Ha
JAHHOM LIIU(PPOBOM pecypce pa3MeleHbl BUJIEOYPOKH Belyux yunrenei Kpeima
U TEKCTOBBIC (Paliiibl, paCKPHIBAIOIINE aAKTYAIbHOCTh MIPEACTABICHHBIX TEM
YPOKOB, UX MECTO B Kypce yueOHOT0 mpeaMeTa, JaHbl METOIUYECKHE
Pa3bsCHEHHUS IO U3YUYEHUIO MPEICTABICHHON TeMBbI Ypoka. Pexxum nocryna:
https://www.Kkrippo.ru/.

2. Bcee akryanbnblie Matepuaiibl [ A pasmeniensl Ha caiite ®TBHY
«DenepanbHbId HHCTUTYT MEAATOTMYECKUX U3MEpEHU». PexxnM nocryna:
https://fipi.ru/. (JleMoHCTpalMOHHBIC BAPHAHTHI KOHTPOJIbHBIX U3MEPHUTEIBHBIX
MaTepuagoB, TPEHUPOBOUHBIC COOPHUKHU JIJIsl TOATOTOBKU K [TMA niis
00yyYaroIKXcs C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbBSI,
BUJICOKOHCYJIBTALIMU MTPOIUIBIX JIET). Pa3nen «AHanmuTHYecKue U METOANYECKHe
MaTepuaibl» COACPKUT MeTouueCKre peKOMEHAAIIUN JIsl YUUTENEH,
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MOJITOTOBJICHHBIE HA OCHOBE TUIMMYHBIX OMUO0K yyacTHUKOB EI'D mo ¢usuke. Ha
cairte pa3MmenieHsl paszaeinsl «HaBurarop moaroroBku» u «Meroguueckas
KOIUJIKa» JJIs1 BBITYCKHUKOB. «HaBUraTOp MOATOTOBKMY CONEPKUT ONUCAHUE
IPOBEPSEMbIX 3HAHUI U YMEHUMN, TPEHUPOBOUHBIE 3aJJaHUs1, PEKOMEHAAIUH 110
CaMOCTOATENHHOM MoAroToBKe ooydaromuxcs kK OI'D u EI'D, B T.4. o ¢usuke. B
paznene «Meroanueckas KONWIKa» UMEOTCss MeToinueckre peKOMeHJaluu IS
paboThI ¢ 00yUYaAIOIIMMUCS C pUCKaMH yueOHoU HeycnemHocTH. Ha caiite
pasMmetensl OTkpoiThie BapuanThl KM EI'D-2022 nio 15 npeameram.
O6noBnenbl OTkphIThie Oanku 3aaanuii EI'D u OI'D, B T.4. o gusuke.

3. O6pazoBaTenbHbIN TOPTAJ JJI MOATOTOBKU K TOCYJaPCTBEHHOW UTOTOBOM
aTTectanuu 1o ¢usmke. Pexxum moctymna: https://ege.sdamgia.ru/,
https://oge.sdamgia.ru/.

Ha noprane noctynHsl Katajior 3aJlaHuid, BApUAHTHI 111 CAMOIIPOBEPKH,
BO3MOXHOCTh CO3/1aBaTh COOCTBEHHBIN KypC U OHJIAWH-YPOKH B pa3fele
«lIIxomay, mucaTh NEKTPOHHBIE MIChMA O0YJAIOIIMMCS U TIOTy4aTh OT HUX
OTBETHI, pa3MellaTh METouYecKre Matepuasl. [t paboTsl ¢ pa3aenom
«llIxoma» HeoObxonrMa aBTOpU3AIIHS.

4. LearningApps.org — Oecruiathiii udpoBoii pecypc, MO3BONISIOMNN B HTPOBOH
dbome ocyiecTBIATh 0000IIEeHNEe U3YUEHHOTO MaTepralia U KOHTPOJIb 3HAHUH.
Pecypc comepxut 60mbI10e KOTUYECTBO TOTOBBIX 33/IaHUN U TIPEIOCTABIISET
BO3MOKHOCTb 3apPETUCTPUPOBAHHBIM IOJIb30BATENSIM CO3/1aBaTh 3a/laHus. Pexum
nocryma: https://learningapps.org/register.php .

5. HoBast OTKpbITasi SHIMKIOTICIUAS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%
D0%BA%D0%B0
6. Yuurenbckuil nopran. Meroanueckue MaTepuansl Mo (GU3NKe U aCTPOHOMUU
https://www.uchportal.ru/load/38
7. Bce 0 nayke B MockoBckux 1mkojax http://nauka.mosmetod.ru/

8. InTepakTuBHbIE J1abOpaTOpHbIE PAOOTHI 1O QU3HKE
http://seninvg07.narod.ru/004_fiz_lab.htm
9. ®usnueckuil kiacc. Puszuka AJjisi CTAPIIECKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

10. O6pazoBarenbHas skocucTemMa B3nanus https://vznaniya.ru/

11. Tlonurexaudeckwii Mmy3eit https://polymus.ru/

12. TocynapcTBeHHbI My3eil KocMOHABTUKH M. K. 3. [{nonkoBckoro.
Bupryansnsie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

13. My3eii KOCMOHAaBTHKH. BupTyanbHas s5KCKypcus
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-
kosmonavtiki/

14. buodusuka https://postnauka.org/themes/biofizika

15. HekomMepueckuii HAy4HO-TTOMYJISIPHBINA MPOEKT «DIEMEHTHI OOJBILON
Haykm» https://elementy.ru/

16. bubnuroTreka KHUT 1O NOMYJISPHON AIeMEHTapHON (hU3UKE
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https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

17. OnekTpoHHbIN Y4eOHUK 10 PU3UKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%
D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84
%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8

18. ®usuka B mkone. Pucynku mo gusuke http://markx.narod.ru/pic/

19. ApxuB xxypHana «Hayka u xusub» https://www.nkj.ru/archive/

20. Besa dusuka http://www.all-fizika.com/article/index.php?id_article=110

21. BuptyanbsHblil My3elt Gu3nueckoro 000pyn0BaHus My3eHHO-
nearorudeckoro komiiekca «®enukey» https://fiz-muz-spb.ucoz.net/

22. Ceepx3anava. Caiit misg yaureneduzuku. http://sverh-
zadacha.ucoz.ru/index/0-9

23. «®U3TEX perunonamy» https://os.mipt.ru/#/
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