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HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma o gu3uke Ha ypoBEHb OCHOBHOTO 00IIET0 00pa3oBaHus sl 00yJarOIuXcs 7—
9-x knaccoB MBOYVY «Tensmunckas COIL» pazpaboTana B COOTBETCTBUU C TPEOOBAHHSIMU:

. ®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoii
denepauuny;

. npukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O0 yTBepxaAeHNUU (eepabHOrO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00I11IeT0 00pa30BaHus»;

. npuka3za Munnpocsemienus ot 18.05.2023 Ne 370 «O06 yTBepxaeHun peaepanbHOn
00pa30BaTEIILHOM MTPOrPaMMBI OCHOBHOTO OOIIET0 00pa30BaHUMY;

. npuka3za Munnpocseiienus ot 22.03.2021 Ne 115 «O6 yrepxaenuu [lopsaaka

OpraHu3aIliH U OCYIIECTBICHUS 00pa30BaTEIbHOM JIEITEITFHOCTH IO OCHOBHBIM
00111€00pa3oBaTeIbHBIM ITpOrpaMmMaM — 00pa30oBaTeIbLHBIM IPOrpaMMaM HavyaaIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO ¥ CPETHETO OOIIEr0 00pa30BaHUs»;

. KOHIICTIIINY TIPETIoIaBaHus yaeOHOTOo npenmeTa «Pusnkay;

. CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TPeOOBAaHUS K OpraHU3alusiIM
BOCIIMTaHUS U 00YUEHHUsI, OTbIXA M 0370POBJICHUS ETEH U MOJIOJICIKIY, YTBEPKICHHBIX
MOCTAHOBJIEHUEM TIJIaBHOTO CAaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0€30MacHOCTH U (MiM) 6e3BpeAHOCTH [T YelloBeKa (aKTOPOB Cpeibl OOUTaHUS, YTBEPKICHHBIX
ITOCTAHOBJIEHUEM TJIABHOTO CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

. y4eOHOT0 IJIaHa Ha4aJIbHOTO 00111ero 00pa3oBaHus, yTBEpPKJICHHOTO npukazom MbOY
«Tempmunckas COIL» Ne 236 ot 29.08. 2023 roaa «O06 yTBepKI€HUH OCHOBHOM 00pa30BaTEILHOM
MPOTpaMMbI OCHOBHOTO 001I1ero 00pa3oBaHU;

. benepanbHO paboyeit mporpaMMbl IO yaeOHOMY TIpeaMeTy «Du3uka.

PaGouas mporpamMmmMa opreHTHpPOBaHA Ha LI€JIeBbIE IPUOPUTETHI, CPOPMYIUPOBAHHBIE B
benepanbHOl paboyeit mporpaMMe BOCIIMTAHUS U B paboueii mporpamme Bocnutanus MbOY
«Tenbmunckas COILLy.

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs COCTaBJieHA Ha OCHOBE
MOJIOKEHU W TpeboBaHMII K pe3yabTaTaM OCBOEHUST Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBatesbHON TporpaMmbl, npenactaBieHHbIXx B @I'OC OO0, a takxke ¢ yuétoM (deneparbHOU
paboueii mporpammbl Bociutanus U Konuenuuu npenoaaBanus yueoHoro npeamera «dusukay.
Cogep:xaHue MporpaMMbl IO (HU3UKE HAmpaBiIeHO Ha (OpPMHUpPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYalOMIMXCS W OpraHu3aluio u3yuyeHus (PU3MKU Ha JeATeIbHOCTHOW OcHOBe. B
mporpaMme 1o (pU3uKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTa B peaan3anul TpeOoBaHMi
OI'OC 00O k mIaHUpPyEeMbIM JTUYHOCTHBIM U METaIllpeIMETHBIM pe3yibTaraM OOy4YeHHs, a TakxKe
MEXIPEIMETHBIC CBSA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

[IporpamMma mo (u3HKe ycTaHaBIMBAeT pachpeleieHre ydeOHOro MaTepuasna Mo rojamM OO0y4deHHs
(Mo kyaccam), mpeasaraeT NPUMEPHYIO MOCIEA0BaTeIbHOCTh U3YYEeHUS TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COACPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIIXCSI.
[Iporpamma mo ¢usuke pazpaboTaHa C ILETbI0 OKa3aHUS METOAWYECKON TMOMOIIM YYUTENI0 B
co3gaHuu paboyvel mporpaMMBbI 1o y4eOHOMY TIPEIMETY.

du3nka ABIAETCS CUCTEMOOOPA3yIOIIMM IS €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKHe 3aKOHBI JIeKaT B OCHOBE TMPOIECCOB M SIBICHUM, W3y4aeMBIX XUMHEH,
Ouosorueit, actpoHoMuel W Qu3MYeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpPa, IPEI0CTaBIIAeT Hauboee siCHble 00pa3Ibl MPUMEHEHUSI HAyYHOTO METO/Ia TIO3HAHMSI,
TO €CTh CI0c00a MOyuYeHUs JOCTOBEPHBIX 3HAHUI O MHpE.



OnHa U3 IIaBHBIX 3a7a4 (U3NYECKOro 00pa30BaHUS B CTPYKType oOmiero oOpa3oBaHusi COCTOUT B
(hopMUPOBAHUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpECa K HAYKe Y 00YyJarouXcsl.
Nzyuenne pus3nku Ha 6a30BOM ypOBHE IPEIIOIAaraeT OBICHUE CIEAYIOIINMUA KOMIIETEHTHOCTSAMH,
XapaKTEePU3YIOIINMH €CTECTBEHHO-HAYyYHYIO0 IPAMOTHOCTD:

HAyYHO OOBSICHSTH SIBIICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HAYYHOTO HCCIIEJOBAHUS;

MHTEPIPETUPOBATH JIaHHbIE U UCIIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIS IOJyYEHUs BBIBOJIOB.
Henu m3ydyenust Gu3uku Ha YpOBHE OCHOBHOTO 0O0Iero odpasoBaHusi omnpeneiacHsl B Konuenuuu
npernojaBaHusl ydyeObHoro mnpenmera «®Pusnmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoin
Oenepauyy, peaau3yOIIUX OCHOBHbIE 0011€00pa3oBaTe/ibHblE IPOrpaMMBbl, YTBEPKIAEHHOU
pemienueM Koserun MunucrtepctBa mnpocenienust Poccuiickoit ®enepauuu (mpoTokona ot 3
nexabpst 2019 r. Ne [1K-4BH).

Henun uzyyenus ¢pusuku:

puoOpeTeHne UHTEepeca U CTpEMIIEHUsI 00yJaroluxcsd K HaAydHOMY HM3Y4YEHUIO MPUPOJIbI, Pa3BUTHE
UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTAaBICHUN O HAayyHOM METOJE MNO3HaHWS M (OPMUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopMHUpOBaHME HAyYHOTO MHUPOBO33PEHMS KaK pe3yjabTaTa U3y4eHHs] OCHOB CTPOCHHS MaTepuul U
(GbyH1aMEeHTaJIbHBIX 3aKOHOB (DU3HKHU;

(dbopMupoBaHHE NPEACTABIECHUN O poJid (PU3UKU Ui Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

pa3BUTHE TpPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuieil mpodeccnoHalbHOW AEATEIbHOCTH,
CBSI3aHHOM C (M3UKOH, MOATOTOBKA K JaibHeHIeMy 0Oy4eHHUI0 B 3TOM HaIlpaBJICHUU.

JloCcTIKkeHHe ATHX Ielied MporpaMMbl MO (U3MKe Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
obecrieunBaeTcs pelIeHuEM CIEIYIONUX 3a1a4.

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOEHHHM BEIIeCTBA, O MEXaHMYECKUX, TEIUIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpeTeHne YMEHUU OMUCHIBaTh M OOBSICHATH (PU3UYECKHE SBJICHHUS C MCIOJb30BaHUEM
MOJIy4YE€HHBIX 3HAHUM;

OCBOCHHE METOJOB PEUICHHUs] MPOCTEHIINX pPACUETHBIX 3aJad4 C HCIOJIb30BAHUEM (U3NYECKUX
Mojenel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YyMEHUN HAOIIOATh MPUPOHBIC SIBJICHUS U BBIMOJIHATH OMBITHL, J1a0OpaTOpHbIE PabOTHI U
AKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB paboThl ¢ HHMOpMaLKel (U3NUECKOro coaepKaHus, BKIoYas HH(OPMALIHIO O
COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OlIEHHBaHKUE UH(POPMAIIUY;
3HAKOMCTBO €O cdepamMu npodecCHOHATBHONW JEeSATENbHOCTH, CBS3aHHBIMU C (GU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3UUECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO 0O0IEro 00pa30BaHUSI OTBOJIUTCS
238 vacoB: B 7 Kkitacce — 68 yacoB (2 yaca B Hezento), B 8 kimacce — 68 yacoB (2 vyaca B Henenwo), B 9
KJ1acce - 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMme 1o (usMke mepedeHb JabopaTOpHBIX pPAaOOT M OMBITOB HOCHT
PEKOMEHIaTeNNbHbIN XapakTep, yUUTeb JejaeT BIOOp MPOBEAEHUS JIaOOPaTOPHBIX PabOT U OIBITOB
C Y4€TOM HHAMBUIYaJbHBIX OCOOCHHOCTEH OOYYarOLIUXCs, CIUCKA SKCIEPUMEHTAIbHBIX 3aJaHMH,
npe/UlaraeMblX B paMKaX  OCHOBHOTO  TOCYAApCTBEHHOTO  JK3aMeHa 10  (H3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHMH OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka o npupoje. SABiaeHus npupoasl. GU3NUecKue sSBJICHUS: MEXaHUUECKHE, TEIIOBHIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenWYUHBL. V3Mmepenne ¢usndecknx BenmuuH. Pusmueckue npuOopsl. [lorpemHocTs
n3MepeHu. MexyHapoaHas CUCTEMa €UHULL.

Kak ¢wm3uka u japyrue eCTeCTBECHHBIC HAYKH H3Y4arOT MPHPOAY. ECTECTBEHHO-HAyYHBIH METOJ
MO3HAHMS: HAOJIOICHHUE, MMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABM)KCHHE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEPKE THUIOTE3, OOBsICHEHHWE HabmomaeMoro spieHus. OmnucaHue QU3NYECKUX SBJICHHUH C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHu4eckue, TEIIOBbIC, JEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

dusndeckue TpruOOPHI U IPOLIeIypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(PPOBBIM PUOOPOM.
Jlabopamopnuie pabomel u onvimel.

Omnpenenenure MEHbI ASJICHUsI KAl HK3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temmnepatrypsl IPU MOMOIIHM KUAKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPaTyphI.
[IpoBenenue wuccienoBaHus MO MPOBEPKE THIOTE3bI: JATBHOCTH MOJETA IIApWKa, MYIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBEIEHUSA 0 CTPOEHUH BellleCTBA.

Crpoenue BemiecTBa: aToMbl W MOJIEKYJbI, MX pa3Mepbl. ONBITBL, JOKAa3bIBAIOIINE TUCKPETHOE
CTPOEHME BEIIECTBA.

JBm>xkenue yactuil BeuiectBa. CBsI3b CKOPOCTH JBWKEHHS YACTHUI ¢ TeMmmepaTypoi. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BeIeCTBa: NPUTSHKEHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ia30B, )KUAKOCTEH U TBEPABIX (KPUCTANINYECKUX) TE.
B3auMocBs3p MeXIy CBOMCTBAMM BEIIECTB B PAa3HbIX AarperaTHbIX COCTOSIHUSIX M HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysun.

Habmronenue sBiaeHuit, 00BACHAIOMUXCS MPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnuwie pabomut u onvimel.

Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduii).

OnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUSI Ta30B.

OnbIThI MO OOHAPYKEHUIO EHCTBUS CHUIJI MOJICKYIISIPHOTO TPUTSKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auMoJieilicTBHE TeJl.

Mexanuueckoe naBmxeHue. PaBHomepHoe u HepaBHOMepHoe nBWkeHHE. CkopocTh. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBH’KEHHUH. Pacuér myTu u BpeMeHH IBUIKEHUS.

SBnenue uHepuuM. 3aKOH HMHEpUUMU. B3anMopeicTBHME Tel Kak NMPUYMHA H3MEHEHHS] CKOPOCTH
NBUKEHUs Tell. Macca Kak Mepa MHepTHOCcTH Tena. I[lnoTtHocTe BemectBa. CBsI3b IJIOTHOCTU €
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BeIlecTBa.

Cuna kak xapakTepHuCTHKa B3auMojieicTBUs Tesl. Cuiia ynpyroct U 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIIBIO TUHAMOMeETpa. SIBjeHHe TATOTEHUs U cuia TsokecTu. Cuila TSHKECTH Ha JIPYTUX IUTaHeTax.
Bec tena. HeBecomocth. CriokeHHE CHII, HalpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHozeicTBytomas
cun. Cuna TpeHus. TpeHUe CKOJIbKEHUS U TpeHue Nokosi. TpeHue B pupoie U TEXHUKE.



Jemoncmpayuu.

Habmroienne MexaHu4eCcKoro IBHKCHHUS Tela.

N3mepenune ckopocTy MpSMOJIMHEHHOTO IBHXKECHHUS.

Habnronenue siBieHus: HHEPIHH.

Habmroienne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUHU TEIL.

CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

Ormpenenenrue CKOPOCTU PaBHOMEPHOTO JIBIKEHMS (IIapyKa B JKUJIKOCTH, MOJICTH AJIEKTPUIECKOTO
aBTOMOOWIS U TaK Jajiee).

Omnpenenenne cpegHell CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa [0 HAKIOHHOW IJIOCKOCTH.
Onpenenenre MWIOTHOCTH TBEPIOTO TENA.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD pacTshkeHus (nedopMaliii) NpyKUHBI OT MPUI0KEHHOMN
CHJIBL.

OMBITH, TEMOHCTPUPYIOLIHNE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tejla M Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHBIIICHUS U YBEIMYCHHS AaBieHUs. [laBneHue ra3za. 3aBUCUMOCTh JaBICHUS
raza or o0wéma, Temmneparypbl. [lepenavya naBiaeHus TBEPABIMH TEIAMH, KHAKOCTSAMH W Ta3aMH.
3akon Ilackams. IlHeBMaTWueckwe MamIUHBL 3aBUCUMOCTH JAaBJICHHUS >KUJIKOCTA OT TIIyOWHBI.
I'uapocratuyeckuii mapagokc. CooOriaroniuecs cocyasl. [ uapaBirnaeckiue MEXaHu3MBbI.

AtMmocdepa 3emnn u atmocdepHoe maBieHue. [IpuduHBI CylecTBOBaHUS BO3AYITHOW 00O0JIOYKH
3emmu. OmbiT Toppuuennmu. M3mepenue arMochepHOTO MaBlieHHs. 3aBUCUMOCTH aTMOC(h)EepHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMoc(epHOTO AaBIICHUS.
JleiicTBHE XKUAKOCTU U Ta3a Ha MOTPYKEHHOE B HHUX Tello. BrITankuBaromas (apxuMmenoBa) cuia.
3akoH Apxumena. [InaBanue Ten. BozmyxomnaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JaBJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecs coCypl.

I'mapaBnuueckuit npecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TaBICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNla U IUIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnuaBaHus TeNl: IUIABAaHUE WM TIOTPY)KEHUE Tel B 3aBUCUMOCTH OT COOTHOLLIEHHUSA
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopnuwie pabomut u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPY:KEHHOMN B )KUJIKOCTh YaCTH TeJa.
OrnpenenenHre BbITATKUBAIOLIEH CUIIbL, JCHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOLIEH Ha TEJNO B YKUJIKOCTH, OT MACChI
Tena.

OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCUCTBYIOLIEH Ha TENO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH TENA U OT IJIIOTHOCTHU KHIKOCTH.
KoncrpynpoBanue apeoMerpa Wil KOHCTPYUPOBAHUE JIOJIKH U ONIPEEIICHHE €€ TPYy30M0AbEMHOCTH.
Pa3nea S. PaGora u MomHOCTb. JHEpIHs.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBecHs pblyara.
[IpumeHeHne paBuUiia paBHOBECHS pblyara K 010ky. «3omotoe mpasmioy» mexanuku. KITJI mpocTeix
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.



Mexannueckass sHeprus. KuHeTnueckas M moTeHUManbHas 3Heprus. llpeBpaieHue ogHoro Buzaa
MEXaHUYECKOM 3HEPTrUU B Jpyroil. 3aKOH COXpaHEHUs SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimel.

Omnpenenenue pabOThl CHUIBI TPEHUS NPU PABHOMEPHOM [BIDKEHHHM Tella 10 TOPHU30HTAIBHOMN
MIOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHs phlyara.

N3mepenue KII/] HaKJIOHHOM IIOCKOCTH.

N3ydeHue 3aK0HA COXpaHEHUsI MEXaHUUECKON YHEPTUH.

8 KVIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KHHETHYECKOM TEOpPUH CTpOEHHUsl BemiecTBa. Macca u
pa3Mepbl  aToMOB W MoOJieKyl.  OmbIThl,  MOATBEPXKIAIONINE  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOrO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammueckue u
amopdubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUJIKOCTEH M TBEPJIBIX TEJ HA OCHOBE TOJIOKEHUI
MOJIEKYJIAPHO--KUHETHUUECKOH Teopuu. (CMaumBaHMe W KalmWUISPHBIE SBJICHHUS. 1eruioBoe
pacIIupeHne u CKaTue.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMIKEHUS 4YacTHUIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEHW dHEPTUH: TEIJIonepeaaya u coBepiieHne padotel. Buabl
TETUTOTIEPEIavuM: TEIIONMPOBOAHOCTh, KOHBEKITUS, N3TyUeHHUE.

KonnuecTBo TemmoTel. YaenbpHas TEMIOEMKOCTh BeIIeCTBa. TeMI000MEH M TEIUIOBOE PAaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [lnaBnenre u oTBepJeBaHNe KPUCTAUIMUECKUX BEIIECTB. Y ACIbHAS
tertoTa TiaBiaeHus. [lapooOpazoBanne n koHAeHcanus. Vcnapenne. Kunenue. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphl KATICHUSI OT aTMOC(HEPHOTO TaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEII0Ta CTOPaHUsL.

[Tpunnumer padotel TermoBbix nsurareneit KIIJ terutoBoro asurarens. TeroBble ABUTATENd U
3aluTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHUS] SHEPTUU B TEIUIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysun.

HalGnronenue sBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.

Hab6nrogenue TenioBoro pacuiapeHus Tel.

N3menenue naBieHus raza mpu M3MEHEHHH 00bEMA M HArPEBAHUH WUTH OXJIAXKICHHUH.

[IpaBuna usmepeHus TeMneparypsl.

Buns! Tenonepenayun.

OxnaxkJIeHue Mpu COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiiieHIN pabOThl BHEITHUMH CHUITAMH.

CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BEUIECTB.

HaOmronenue KumeHwus.

Habmronenue noctosHCTBa TeMIIEpaTyphl MpH TJIaBICHUH.

Moienu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopusie pabomot u onvimol.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.



Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE MITIPHIIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBHCHUMOCTb JABJICHHS BO3JlyXa OT €ro o0bEMa W HarpeBaHus WU
OXJIQXKICHHUSL.

[IpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH JIMHBI CTOJOWKA >KMIKOCTH B TEPMOMETPHUECKOU
TpyOKe OT TeMIepaTyphl.

HabOmioienne W3MEHEHUsS BHYTPEHHEH HHEpPruM Tella B pe3ylibTaTe TeIuIonepeaaud U padoThI
BHEIIHUX CHUJL.

UccnenoBanue siBieHUs TEIJIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHOW U TOPSYEH BOJIBI.

OmnpenerneHne KOJIMYECTBA TEIUIOTHI, IIOJIYYCHHOTO BOJOW TP TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM [TUITMHAPOM.

Ornpenenenue yneabHON TEIIIOEMKOCTH BEIIECTRA.

UccnepoBanue mpoliiecca ucrapeHusi.

Ornpenenenre OTHOCUTEIIBHON BIIAXXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHOM TEIJIOTHI TIIaBICHUS JIb/IA.

Pazjnen 7. DiiekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzanus Ten. J[Ba pojaa 3reKTpUUeCKHX 3apsaoB. BizanmoseicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona (3aBHCUMOCTH CHIIBI B3aUMOICUCTBUS 3apSIKEHHBIX TEJI OT BEIMUUHBI 3aPsI0OB U PACCTOSTHUS
MEeXAY TeJlaMu).

Onektpuyeckoe Tmosie. Hampsok€HHOCTH  AJEKTpHYECKOTO  TOJisA.  [IpuHOUMm  cymeprio3uiuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsioB. OJIEMEHTAPHBIN JieKTpuueckuii 3apsn. CrTpoeHuwe aroma.
[TpoBOIHVMKH U TUAIEKTPUKU. 3aKOH COXPAHECHHUS IEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS AJICKTPUYECKOTO TOKA. MCTOYHMKU MOCTOSTHHOTO
ToKa. JIeHCTBUSI AIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIECKTPUICCKUN TOK B
KUJKOCTSAX U rasax.

OnekTpuyeckas 1enb. Cuna Toka. DneKkTpuueckoe HampspkeHue. COnpoTHBIIEHUE MPOBOIHUKA.
VaenpHOE compoTHBi€HUE BemiecTBa. 3akoH Owma i ydyacTka uenu. [locnmemoBarenbHOEe U
MapajuieJIbHOE COEIMHEHNE MTPOBOIHUKOB.

Pabota m MomiHOCTH 3JeKTpudecKoro Toka. 3akoH Jxkoyms—JIeHma. DiekTpuueckwe Menu Hu
MOTpeOUTENH dEKTpHUUEcKOr sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuUTHl. B3aumojnelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MarHutHoe
noje 3eMJIM W €ro 3HaueHue I Jku3Hu Ha 3emsie. OmbiT Opcrena. MarHuTtHoe moJjie
JNEKTPUUECKOT0 ToKa. IIpuMeHeHue 31eKTpoOMarHuToB B TeXHUKe. J[efiCTBME MArHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUraTeIb MOCTOSHHOIO TOKa. VCronb30BaHUE 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. fBneHue 3neKkTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenua. DnexTporeneparop.
CriocoObl MOMy4eHUS DIEKTPUUECKON IHEPruH. DIEKTPOCTAHLIUK HA BO30OHOBIISEMBIX MCTOYHHKAX
SHEPrUH.

Hemoncmpauuu.

DnekTpusaius Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMO/JICHCTBUE 3apsSKEHHBIX TEll.

YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTu4yecKas UHIYKLHUS.

3aKOH COXpaHEHUs FNEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AMDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,

HcTroyHukH NoCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B )KUJIKOCTH.

I"a30BrIi1 pazps.



N3mepenue cuiibl TOKa aMIEepMETPOM.

N3mepenue 35eKTpuyecKoro Hanps>KeHUs BOJILTMETPOM.

Peocrar u marazuH cOpOTUBIICHUM.

B3anmopneicTBre NOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHUs MIOJIFOCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsiT Dpcrena.

MarnuTHO€ 1noJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS SIEKTPOMArHUTHOM UHIYKITHH.

OnsiTel Dapanes.

3aBUCHUMOCTD HAIPaBJIEHUS WHIYKITMOHHOTO TOKA OT YCIOBUM €r0 BO3SHUKHOBEHMSI.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUN TEJT HHAYKIIMEH U MPU COMPUKOCHOBEHUH.

UccnenoBanue ASMCTBUSA AIEKTPUUECKOTO TOJISL HAa TPOBOHUKU U JUJICKTPUKH.

CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HIIYIIETO Ye€pe3 pe3UcCTop, OT COMPOTHUBIIEHUS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.

OMBITEL, TEMOHCTPHUPYIONINE 3aBUCHMOCTb 3JIEKTPUUYECKOTO COMPOTHBIICHHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJI0IIAI1 TOTIEPEYHOT0 CEYEHHS U MaTepHaa.

[IpoBepka npaBuia CI0KEHUS HAPSHKEHUN TIPU MOCIEA0BATEIBHOM COETMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia A CUIIbI TOKA MPU NAPAIIETBHOM COECMHEHUN PE3UCTOPOB.

Omnpenenenne paboTHI AIEKTPUUECKOTO TOKA, UIYLIETO YepPE3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAIPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHUSI TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB MPH UX 00bEIMHEHUH U Pa3/ICIICHUN.
HccnenoBanue AeCTBUA ANEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, J1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbl B3aUMOJEHCTBUS KAaTyIIKH C TOKOM M MarHuTa oT
CWJIBI TOKA U HAIlPaBJIEHUS TOKA B KATYILKE.

N3yuenue neiicTBUA MarHUTHOTO TOJIs1 HA IPOBOJAHUK C TOKOM.

KoHnctpynpoBanue u uzydeHue padoThl 3JEKTPOABUTATENsI.

N3mepenue KII/] anekTpoBUraTeabHON YCTAaHOBKH.

OnbITel MO HCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM HMHAYKLMHU: HCCIEAOBAaHUE H3MEHEHUI
3HAUYEHMs ¥ HAPABJICHUS] MHAYKIHOHHOTO TOKA.

9 KIIACC

Pazgen 8. Mexanuyeckne siBJIeHHUA.

Mexanuveckoe JBWKeHHE. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHMYECKOIO0  JBWKEHUA. PaBHOMEpHOE mpsMOJMHENWHOE JABWXKEeHHE. HepaBHOMepHOE
npsiMOJIMHENHOE IBM>KeHue. CpeHsise U MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE TpsiMoTHHEHOe BIKeHne. CBoboaHoe manenue. OnbiTel [anmmes.
PaBHOMepHOE nBMXKEHHE TO OKpyxkHOCTH. [lepuon u yactora obpamenus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTEN HOE YCKOPEHUE.



Ilepbiit 3axkoH Herorona. Bropoit 3akoH Heroorona. Tperuit 3axkon Herorona. IlpuHnun
CYIIEPIIO3UIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPeHHs CKOJbKEHUS, CUjla TPEHUS TTOKOsL, JPyTrue
BH/JIbI TPCHHUSI.

Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TSTOTEHUsS. YCKOpEHHE CBOOOTHOrO majeHus. [IBmkenue
ma”et Bokpyr Couinua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh M eperpy3KH.

PaBHoBecue matepuanbHON TOUYkH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEpAOrO Tema ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsc Tena. U3menenune nmmynbsca. Mmnynbsc cuiibl. 3akOH COXpaHEHUsl UMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannueckast pabota ¥ MOITHOCTh. PaboTa CWII TSXKECTH, ynpyroctd, TpeHus. CBs3b SHEPTHU H
pabotel. [loTeHnmanpHast SHEPrUs Tena, MOAHATOTO HaJ IMOBEPXHOCTHIO 3emiH. [loTeHmmambHas
SHeprusi cxkaroil npyxuHsl. KuHernueckas sHeprusi. TeopeMa O KHHETHYECKOW SHEPruM. 3aKOH
COXPAHEHHUS MEXaHUYECKOMN SHEPTHH.

Jemoncmpayuu.

Habmroienue MexaHu4ecKkoro IBUKEHHS TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue IyTed W TPAEKTOPUN JBHKEHHUS OJTHOTO M TOTO K€ Tela OTHOCHTEIbHO PAa3HBIX TEJ
OTCYETA.

N3mepenue cCKOpoCTH U YCKOPEHUS MPSMOJIUHENHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habmroienue ABM>KEHUS Tea M0 OKPYKHOCTH.

HaGnrogenne mexaHWuecKuX SIBICHWN, MPOUCXONAIMUX B cucteme oTcuéra «Temexka» mpu e€
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl T€a U JCHCTBYIONIEH HA HETO CUJIBIL.

HaGnronenue paBeHcTBa CUIT TIPH B3aUMOJICHCTBHAU TEII.

N3meHeHune Beca Tena Npu YCKOPEHHOM JIBHXKEHHH.

[lepenaua nmnysbca Ipu B3aUMOICUCTBUU TEIL.

[IpeoOpazoBaHust SHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbCa IPU a0COIOTHO YIIPYTrOM B3aUMOACHCTBUU.

Habmonenue peakTHBHOTO ABM)KCHUS.

CoxpaHeHre MEXaHHUYECKON YHEPTHH MTPU CBOOOTHOM IaICHHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBWKEHUU Tela MO IeUCTBUEM IIPYKUHBI.
Jlabopamopnuwie pabomel u onvimel.

KonctpynpoBanue TpakTa AJjig pa3sroHa U JaJbHEWILEr0 PaBHOMEPHOTO JBMXKEHHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHUs Opycka WM JBWKEHUS IIapHKa MO HAKIOHHOM
IIJIOCKOCTH.

Ornpenenenre yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JBUKEHUHU 10 HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JBMKEHUM 0e3 HadaibHOM
CKOPOCTH.

IIpoBepka TrHMOTE3bl: €CIU NPU PABHOYCKOPEHHOM JBIM)KEHHMHM O€3 HayaJbHONW CKOpPOCTH IyTH
OTHOCSITCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JTaBJICHUS.
Omnpenenenre kodhGUIUEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHHUs IMPU PABHOMEPHOM [BMIKEHHH Tella IO TOPU30HTaIbHOU
MTOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH NMPHU MOAbEME Ipy3a € MCIOJIB30BAaHUEM HETOABMXKHOTO U
MOJIBUKHOTO OJIOKOB.



N3ydeHne 3aK0Ha COXpaHEHUsI SHEPTUN.

Paznen 9. Mexanuveckue KoJie0aHus U BOJIHBI.

KonebarenpHoe apmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUI: TIEpUOJ, YaCTOTa, aMIUIUTY/a.
Maremaruueckuii M HOpPYKUHHBI MasTHUKU. [lpeBpaiieHue »sHEpruum Impu KoJsieOaTeIbHOM
JBUKECHUH.

3aryxaromue koyiebanus. BeiHyxaeHHBIe KoJieOanus. PezoHanc. Mexannueckue BoiHBL CBOICTBA
MeXaHW4YecKux BOJIH. lIpoponbHble W momepeyHble BOJHBL J[JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPIOM TeJE, CEHCMUYECKUE BOJIHBI.

3ByK. 'pOMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHnue 3Byka. MIH(pa3Byk u yabTpa3ByK.
Jemoncmpayuu.

Habnronenune xonebaHuii Te MO AEHCTBIUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BbIHYK/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTBHI.

AKyCTHYECKHI pe30HAHC.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre 4acToThl U Meproia KojaeOaHui MaTeMaTHYeCKoro MasTHHKA.

Onpenenenre 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa KojeOaHUM MOIBEIIEHHOTO K HUTHU TPy3a OT JAJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHu MPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KojiebaHHi Irpy3a, MOJBEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTh Mepuojia KoyieOaHUi MPpYKMHHOTO MasTHHKA OT MacChl
rpy3a U *KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUS.

Pasznen 10. JjieKTPOMArHUTHOE MMOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI.

DJIEKTPOMArHuTHOE MOJie. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VCIIOb30BaHNE AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH.

BosHOBEIE CBOIICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

N3ydeHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIIBI0 MOOUIBLHOTO TenedoHa.

Pa3gen 11. CBeroBbIe SIBJICHUA.

JlyueBas Mojnenb ceta. Mcrounuku cBera. IlpsmonnHeliHOe pacnpoCTpaHEHHE CBeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaiio. 3aKkoH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. l[lomHOe BHYTpeHHee OTpaKEHHUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B aunH3e. OnTHueckas cucreMa (oToarnmnapara, MUKpOCKomna U Teneckomna. ['na3
KaK ONTHYECKas cucreMa. biim3opyKkocTh U 1albHO30PKOCTb.

Paznoxenune Oenmoro cBera B cnekrp. OnbiTel HbloToHa. CroXKeHHE CIEKTpPalbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpsimosMHENTHOE pacIpOCTpaHEHHUE CBETA.

OtpaxeHnue cBeTa.

[Tomy4yenne n300pa’keHHii B INIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.

[Ipenomnenue cera.

OnTHyeckuii CBETOBOI.

Xona iyueil B cobuparoieit TuH3e.



XoJ nydei B paccenBarolle JIUH3E.

[omy4yenne n300paXKECHMIA C TIOMOIIBIO JIH3.

[Tpunnun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

Mogpens raasa.

Paznoxenne 6e0ro cBETa B CHEKTP.

[Tomy4yenue 6enoro cBETa Npu CIOKEHUH CBETAa Pa3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUsSI CBETOBOTO JIyya OT yrija MaJeHUsl.

N3ydeHue xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla IPEOMIIEHHS CBETOBOTO Jiyda OT yrja MaJeHHUs Ha I'PaHULE
«BO3LYX—CTEKIIO».

[Tony4yenue n300paskeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKOM CHJIbI COOMpAIOIIeH TNH3bI.

OnbIThI 0 Pa3yI0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnBITHI 10 BOCIIPUATHIO I[BETA PEAMETOB IIPU UX HAOJIIOJIEHUU Yepe3 LIBETOBbIE (PUIIBTPBI.

Pasnen 12. KBanToBble siBJIEHUS.

Oneitel Pesepdopna u r1utanerapHas wmojenb atoMa. Mogens aroma bopa. Hcmyckanue wu
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydeHus. CtpoeHue aTtoMmHoro sjpa. HykioHHas
MOJIENIb aTOMHOTO szpa. M3oronsl. PannoakruBHble npeBpamenus. [lepuoa nmomypacnaaa aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsA0BOTO M MACCOBOTO YHCEN. DHEPrusl CBA3M aTOMHBIX
saep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTe3a u aenenus saep. Mcrounnku sneprun ConHua u
3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3TyYCHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CriekTpbl U3JIy4€HHS U TOTJIOEHUS.

CriekTpbl pa3IuyHbIX Ta30B.

CrnekTp Boaopoa.

Ha6nronenue tpexoB B kamepe Buibcona.

Pa6ora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

Perucrpanus usiydeHnus npupoaHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

Habmroienue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.

HccnenoBanue TpekOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIM A MOLYJIb.

[ToBTOpUTENBEHO--0000MIAIOMUI  MOIY/Ib MpEeAHAa3HAueH /s CHCTeMaTu3alud U O00O0OIICHHUS
MPEIMETHOTO COJEPYKAHUS U OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPH H3YyYEHUH BCEro Kypca
¢u3uKy, a TaKkKe Uil MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY IO (HU3UKE JUIs
oOyyaronuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeaMeT.

IIpy m3ydeHUM IAHHOTO MOJIYJS PEAIN3YIOTCA M CHUCTEMATU3HPYIOTCS BUIBl NEATEIBHOCTH, HA
OCHOBE KOTOpBIX OO€cleYMBaeTcsi AOCTHXKEHHE MPEIMETHBIX M METallpeIMETHBIX IUIaHUPYEMBIX
pe3yiabTaToB 00yueHHs, (OPMHUPYETCS €CTECTBEHHOHay4yHass TPaMOTHOCTb: OCBOCHHME HAayYHBIX
METOJIOB HCCJEeOBaHMs SBIEHUN MpPUPOABl U TEXHMKH, OBJAJEHHUE YMEHHSAMH OOBSICHSITH
¢du3nyeckue sIBICHUS, TPUMEHSS MOJydeHHbIE 3HAHUS, pellaTh 3a7a4k, B TOM 4YHCIIe KadeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBHO AEATEIBbHOCTHBIN XapakTep OaHHOIO pas3jena pealns3yercs 3a C4ET TOro, 4ro
oOyyaronuecst BHIOJIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPeJJIaraercs:



Ha OCHOBC IIOJIYUCHHBIX 3HAHUU pacrio3HaBaTb WU HAYYHO 06’b}ICHHTB (I)I/ISI/I‘-IGCKI/IG SABJICHHUS B
OKpY’Karollel NpUpPOJI€ U MOBCEIHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBIC METOAbI UCCIICAOBAHUA (1)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHCJIC IUIA MMPOBCPKHU
THUIIOTE3 U NOJYYCHUA TCOPCTUICCKHUX BBIBOAOB;

O6I>$ICH$ITB Hay4YHBIC OCHOBBI HaH60nee BaXXHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/II;'I, HaIrpumcep,
IMPAKTUYCCKOI'0 UCIIOJIb30BaHHA PA3JIMYHBIX NCTOYHUKOB SHCPIrMh Ha OCHOBC 3daKOHA IMMPCBPAILICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku Ha YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHWs HANpaBlIeHO HA JIOCTIKEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeILHBIX PE3YJIHTATOB.

B pesynprare u3yueHus (U3MKM HAa YpOBHE OCHOBHOTO OO0IIero obpa3oBaHus y 0Oydaromerocs
OyayT chOpMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTPpHOTHYECKOr0 BOCIIUTAHUSA:

— IpOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAayKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

— TOTOBHOCTh K AaKTHBHOMY YYaCTHUIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX W JTHUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JTOCTHKEHUHN (QUBHKY;

— OCO3HaHHE B&XKHOCTU MOPAITbHO--3TUYECKUX MTPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUSA:

— BOCHPHSTHE OCTETUYECKUX KauecTB (Pu3WYecKod Hayku: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) e HHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHWE IEHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHWUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUN, BAXKHEUIIIEW COCTABISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJy U :

— OCO3HAaHHE IIEHHOCTH O€30macHOro oOpas3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BAKHOCTH MpaBWJI OE30MAaCHOTO TMOBEIEHUS HAa TPAHCIOPTE, Ha JOpPOTax, C JJIEKTPUUYECKUM H
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMMOKY M TAKOTO JKe MpaBa
Yy ApYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS

— AKTUBHOE YydacTH€ B pEUICHHM IMPaKTUYECKHX 3a7ad (B paMKax ceMbH, 0Opa3oBaTelbHOM
OpraHu3aliy, ropojia, Kpas) TEXHOJOTHYECKONW U COI[MAIbHOM HaIpaBICHHOCTH, TPEOYIOLUX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

— UHTEpEC K MPaKTHYECKOMY U3YUYeHHIO MPodeccHil, CBI3aHHBIX C (PU3UKOIL;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

— OpHEHTallUsd Ha MpUMEHeHue (PU3MUECKUX 3HAHUU A7 pelleHus 3a7ad B 00JIacTU OKpYXKarollen
Cpelibl, IUNITAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXHBIX IOCJIEICTBUM JIUISl OKPYKAIOLIe Cpe/bl;
— OCO3HaHHE TMI00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMyTel UX pelIeHHUS,

8) axanTanyu K H3MEHSIOIIMMCS YCJIOBHAM COLUAIBHON U MPUPOIHOI CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBUM TMPHU BBHIMOIHEHUH MCCIEIOBAHUN U MPOEKTOB (DHU3UUYECKOM
HaIPaBJI€HHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€SITEIbHOCTD;

— nmoTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWMW, B TOM 4Hcle (OpMyIUpoBaTh UAEU, MOHSITHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001acTh (PU3HKHY;

— IUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHUE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIie C UCTOIb30BaHNEM (PU3UYECKIX 3HAHUM;

— OIICHKAa CBOUWX JEUCTBUN C Y4ETOM BIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00AIbHBIX
MOCJIEICTBU .



METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprate ocBoeHHMS HpOrpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyyaromerocsi  Oynyr  chopMHUpOBaHBI  MeTampeJMeTHble  Pe3yJbTaThl, BKIIOYAOLINE
M03HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIE NeHCTBUS, KOMMYHHUKAaTHUBHBIC YHUBEPCAIbHbIC ydeOHbIC
JEWCTBUS, PEryISITUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKH 0OBEKTOB (SBJICHUI);

YCTaHABJIMBATb CyHICCTBCHHI:IfI IMPU3HAK KJ'IaCCI/I(l)I/IKaIII/II/I, OCHOBaHUs IJIA 0606H1€HI/I$[ N CPABHCHUA,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, JTaHHBIX U HAOMIOJCHUSX,
OTHOCAIIIUXCA K (1)I/I3I/I‘-I€CKI/IM SABJICHUAM,

BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IIPU HU3YUCHUU (1)I/I3I/I‘I€CKI/IX SIBJICHUH H mpoucccoB,
ACIaTh BBIBOJbI C HCIIOJIB30BAHUEM IACAYKTHBHBIX W HHIAYKTUBHBIX YMOSaKHIOquHﬁ, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘—IeCKI/IX BCIINYUH,

CaMOCTOSITENIbHO BBIOMpATh CIIOCco0 penieHus yueOHo# (u3nueckoil 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHWaHTOB PCUICHNA, BLI60p Haubolee IIOAXOJAIIETrO C y‘IéTOM CaMOCTOSTCIBbHO BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble nuccienoBarebckmne 1eiCTBUS:

HCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT IIO3HAHUS;

IIPOBOJUTH IO CaMOCTOSATENBHO COCTAaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIH  (PU3HUECKUi
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BAaHUE (PU3UMUECKOTO SIBICHUS;

OLIEHUBAaTh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, OJYYEHHYIO B XOJI€ MCCIEJOBAHUS
WJIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO  (OPMYJIUPOBaTh O0OOIIEHMsI M BBIBOJBI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICA0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MUECKUX IPOLECCOB, a TaKXKE BbIIBUIATh
IPENOJI0KEHN 00 UX PA3BUTUU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IIPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alIpOChl IPU MOUCKE U 0TOOpEe UHPOPMALUU HUIH
JAHHBIX C YYETOM IPEJIOKEHHON yueOHOH (pU3NuecKoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATh MH(POPMALIUIO Pa3IMYHbIX BUJOB U (hopM
IIPECTABICHMUS;

CaMOCTOSTEJIBHO BbIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBIeHUs UHGOPMAMK U WILTIOCTPUPOBATH
pelaeMble 3a1a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU rpadMKoi U UX KOMOMHALUSAMH.
KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B X0J1e 00CYXKeHUsI Y4eOHOIro MaTrepuaia, pe3yiabTaToB Ja00opaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI MO CYIIECTBY 00CYK/IaeMOI T€MbI U BBICKA3bIBaTh UJIEH, HAIlEJICHHbIE Ha PELICHUE 3a]auu
U TIoJ|/IepKaHKe OJ1arosxenaTeabHOCTH OOIIeHUS;

COINOCTABIATh CBOM CYXKIEHHA C CYXACHUSAMHU JApPYrMX YYaCTHHKOB Juajora, OOHapyKHBaTh
pasnuyuue U CXOACTBO MO3ULIUM;

BBIPAJKATh CBOIO TOYKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX;

NyOJIMYHO TMPEJACTABIATh PE3YJIbTaThl BBINOJIHEHHOTO (U3MUYECKOro OmbiTa (IKCIIEPUMEHTa,
UCCIIEIOBAHUS, IIPOEKTA);

MOHMMATh M UCHOJb30BATh MPEUMYIIECTBa KOMAaHAHON M WHAMBUIYAIIbHOM pPabOThl MPHU pELICHUN
KOHKPETHOM (PU3NYECKOi MPpoOIIeMbl;



MPUHUMATh I€JIM COBMECTHOW JIE€ATENbHOCTH, OPraHU30BBIBATH JAECUCTBUS MO €€ JOCTHKEHHIO:
pacmpenensaTh poJid, 00CYKIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHON paboThl, 0000maTh MHEHUS
HECKOIBKUX JIIOJICH;

BBITIOJIHATH CBOIO 4acTh PaOOThI, JIOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa MO CBOEMY HANpPABJICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMHU KOMAH/IbI;

OIICHMBATh KayeCTBO CBOCTO BKJIaga B OOMMA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranmu3anus:

BBISIBJISITH NMPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOIUX Ui peleHus: (pu3nyecKux
3HAHHI;

OpUEHTHPOBATHCA B PA3IMYHBIX MOJXOJAaX NPHUHATHS pElEHUH (MHIUBUIYyaJIbHOE, MPHUHITHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI TPynoil);

CaMOCTOSITEJIBHO COCTABJISITh QJITOPUTM pellieHus (PU3NYECKOW 3ajjaud WIM IUIaHA HUCCIEeI0OBaHUs C
y4€TOM HMEIOLIUXCS PECypcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATH IpeiJiaracMble
BAPUAHTHI PEIICHU;

JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,

OOBSACHATh MPUYMUHBI JOCTHXKEHUS (HEIOCTHIKEHHS) PE3ylbTaTOB JEATEIbHOCTH, JaBaTh OILIEHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD (B TOM YHUCIIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO UCCIIEOBAHUS
WIA MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBLIMXCS CHUTyalluil, yCTaHOBJICHHBIX
OLIMOOK, BOBHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LICJIN U YCIOBHSIM;

CTaBUTb ce0sd Ha MECTO JpPYyroro 4esloBeKa B XOJAE CHOpa WIM JUCKYCCMM Ha HAy4yHYI TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

IIPU3HABATh CBOE MPABO HA OIIMOKY IPM peIIeHUH (PU3MYECKUX 3a7ad WIM B YTBEPXKACHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYroOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonHuy oOyuyenus B 7 kJjiacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTb
C(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

UCIOJb30BATh MOHATH: (PU3NYECKHE U XUMHUUYECKHE SBICHUS, HAOIIOCHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTe3a, €IMHUIBI (PU3MYECKMX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIEeCTBa
(TBEpHOE, KHUAKOE, razo00pa3HOE), MEXaHWYECKOE [BI)KEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpHs, paBHOJACHCTBYOIas cuia, Jedopmanus (ynpyras, IjiacTuyeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHUs (QUQQy3us, TEIUIOBOE JABWKEHHE YaCTUI[ BEIECTBA, PABHOMEPHOE JBMKECHMUE,
HEPAaBHOMEPHOE JIBWJKEHWE, WHEPLMs, B3aUMOJEHCTBHUE TEJ, DPABHOBECHE TBEPABIX TEI C
3aKpEIJIEHHOW OCBIO BpALLEHUS, Nepejada JaBJICHHUS TBEPABIMHU TEJIaMH, KUIAKOCTAMHU M Ta3aMH,
aTMocgepHoe JaBlieHHe, MJIaBaHUe TeJl, MPEBPAIEHUs] MEXaHUYECKOH SHEpruu) 1Mo OMHCAHUIO MX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHE;
pacrio3HaBaTh NPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SBICHUN B OKpYXKAlOIleM MHpE, B TOM YHCIE
¢u3nyeckue SBJICHUS B MPHUPOJE: NMPUMEPHl JABMKEHHUS C Pa3IMYHBIMH CKOPOCTSAMH B KUBOM U
HEXHUBOU NMPHUPOJIE, IeHCTBHE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, BIMSHUE aTMOC(PEPHOTO AaBICHHS



Ha >)KUBOM OpraHu3M, IUIaBaHUE PBIO, ppIYard B TEJIE YEJIOBEKa, IPH STOM NEPEBOIUTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIACIIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3UUECKUX SBICHUM;
OTMCHIBATh M3yYCHHBIC CBOICTBA TN M (pU3MUYecKHe SBJICHUSA, MCIOJB3YS (pU3MUYECKHE BETHMYMHBI
(mMacca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSYKECTH, BEC TeJla, CUJIAa TPEHUS, JaBjeHHe (TBEPIOTO Tela, )KUIKOCTH, ra3a), BEITAJKUBAIOLIAs
cujia, MeXaHu4eckass paboTa, MOUIHOCTb, IUICYO CHJIBL, MOMEHT CHJIbI, KO3()(UIIMEHT MOJIe3HOTO
JNEUCTBUSI MEXaHM3MOB, KHHETHMYECKas MU MOTEHLMAJIbHAs SHEPrus), NpU OMNHMCAHUU NPABUIBLHO
TPAaKTOBaTh (PU3MUYECKHIA CMBICI UCIOIB3yEMBIX BEITHUUH, X 0003HAYCHHUS U CJUHHIBI (PU3UIECKIX
BEJIMYUH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIINYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3NYECKUE SBJICHMSI U IPOLIECCHI, UCIOJb3ys MPaBUJIA CIOKEHUS
cul (BAOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBECHS
peiuara (0510Ka), «30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKOW SHEpruM, Mpu
3TOM J]aBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €I0 MAaTEMATUYECKOE BBIPAKEHUE;
OOBSACHATh (PU3NYECKUE SBJICHUS, MPOILIECCH] U CBOWMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUYUHHO--CIEACTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHHEe M3 1—2 JIOrMYecKuX MIaroB ¢ OmMOpod Ha 1—2 U3ydeHHBIX CBOWCTBA (PU3MUECKUX
SIBJIICHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3aauyd B 1—2 AeWCTBUSA, HCHOJIB3YS 3aKOHBI U (POPMYIbI, CBS3BIBAIOILINE
¢u3nyeckue BEIWYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3a/Jayd 3alKChiBaTh KpaTKOe YCJIOBHE,
MOJCTaBIATh (pU3MUECKHUE BEIMYUHBI B (DOPMYNIBI U MPOBOJUTH PAcu€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pEelIeHMs 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (U3NYEeCcKOM
BEJTMYMHBI;

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOYKHO PEIINUTh IPU HOMOILIY GU3UUECKUX METOJ0B, B ONIMCAHUU
UCCIIEIOBAaHUSI  BBIJICNATh  IPOBEpAEMOE  MPEINOJIokKeHHe  (TMMoTe3y),  pas3iauyaTb U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3yabTaT, HaXOAUTh OMIMOKH B XOJE€ OINbITA, JEJaTh BBIBOABI IO
€ro pe3yibTaram;

IIPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB TeIl:
(dopMynupoBaTh IPOBEpAEMbIE IMPEAINOJIONKEHUs, COOMpaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO
000pyZ0BaHUs, 3alUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIbI;

BBITOJIHATH IPSAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbl U TEMIIEpaTyphl ¢
UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX NMPUOOPOB, 3aMUCHIBATH TOKa3aHUs PUOOPOB € yUETOM
3aJIaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IIPOBOJIUTh  HUCCIENOBAaHUE 3aBHUCHUMOCTH OJHOM  (M3MUECKOM BEJIMYMHBI OT Jpyrod c¢
UCIOJb30BAHUEM MPSIMBIX HM3MEPEHHMH (3aBUCUMOCTH IIyTH PAaBHOMEPHO MABMXKYIIErocs Tenla OT
BPEMEHHU JIBUXKEHMS Tejla, CHJIbl TPEHUS CKOJIbXKEHHs OT Beca Tesla, KadyecTBa 00paboTKH
MIOBEPXHOCTEH TEJl W HE3aBUCUMOCTH CHJIbl TPEHHUS OT IJIOLIaJd CONPHUKOCHOBEHHUS TeEJ, CHJIBI
YIPYTOCTH OT YJUIMHEHUs IPY>KUHBI, BEITAJIKUBAIOIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu Tesla u
OT IUIOTHOCTHU MJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tejla, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJo, YCIOBUI IIaBaHUs TeJ, YCIOBUN paBHOBECHs pblyara M OJOKOB), y4aCTBOBAThH B
IUTAHUPOBAaHUM Y4E€OHOTO MCCIIEJOBaHUS, COOMpATh YCTAaHOBKY U BBIMOJIHATH W3MEPEHUs, CIEIys
MIPEUI0KEHHOMY IIIaHy, PUKCHPOBATH PE3Y/IbTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3UYECKUX BETMUUH
B BUJIE ITPEUIOKEHHBIX TAOIHI U TpadUKOB, A€iaTh BBIBOJBI 10 pe3ybTaTaM MCCIEI0BAHHUS;
IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs (PU3MYECKHX BEIMYUH (IUIOTHOCTh BEIIECTBA JKUIKOCTU U
TBEPIOTO TeJa, CUJIa TPEHUS CKOJILKEHHUS], TaBJICHUE BO3/1yXa, BHITAIKMBAIOIIAs CUJIA, IEHCTBYIOIIAs
Ha TMOTPYKEHHOE B JKUIKOCTh TeNO, KO3()(UIMEHT MOJE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB),
cliefysl MPeI0KEHHON MHCTPYKIMH: TPU BBIMOJHEHUH W3MEPEHUH coOupaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIIATH 3HAYEHHE UCKOMOU BEJINYHMHBI;

coOuro1aTh MpaBuiia TEXHUKU OE30MaCHOCTH MU paboTe ¢ JadopaTopHbIM 000PYIOBAHUEM;



yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHHUUECKHUX YCTPOWMCTB: BECBHl, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINecs COCYIbl, OapoMeTp, pbluar, MOABIKHBIA M HEMOJBWKHBIA OJOK,
HAKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh MPUHLHUIIBI JCUCTBUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOi
Ha WX ONMHUCAHMA (B TOM YHCIE: MOJIIIMITHUKH, YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKHNA Tpece,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCHOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBIICHUI U HEOOXOIMMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEpPHI (HAXOAWTH HWHPOPMALMIO O TpPUMEpax) NPAKTHIECKOTO MCIIOIb30BAHMS
(bU3HYECKUX 3HAHWKA B MOBCEAHEBHOW KU3HU JUI OOecriedeHus OC30MAaCHOCTH MPH OOpaIleHHH C
npubopaMu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pPOBbS W COONIONEHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIISITh OTOOP HMCTOYHHMKOB HH(popManuu B HHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MTOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH M TYyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHKOB
BBIJICIIATH HHPOPMALINIO, KOTOPAs SIBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCTIOJIb30BATh MPH BHITIOTHEHUHU YI€OHBIX 33/IaHUI HAyIHO--TIONYISIPHYIO JTUTEPATYpy (PHU3UUECKOTO
CONIepKaHMsA, CIPABOYHBIE MaTepHalbl, pecypcbl ceth HVHTepHer, BianeTb NpUEMaMu
KOHCTIEKTUPOBAHUS TEKCTA, TPeoOpa3zoBaHuss HHPOPMALIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE NMHCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopMauyd (U3NYECKOTO COAEp aHUsA, B TOM 4YHCie MyOIMYHO JeNaTh KpaTKUe COOOLIEHHS O
pe3yibTaTax MPOEKTOB WIIH YUEOHBIX UCCIIEAOBAHUH, TIPU ATOM TPAMOTHO MCITIOIB30BATh U3yUEHHBII
MOHATUHHBIN anmapat Kypca (U3HUKH, COMTPOBOXKIATH BHICTYIUICHHUE ITPE3CHTAINEH;

MIPU BBINTOJIHEHHH YYEOHBIX MPOEKTOB W HMCCIECIOBAHWHN paCIpelensTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUH C TIOCTABIICHHBIMH 33J]ad4aMH, CIICUTH 32 BBHITIOJHEHNUEM IIJIaHa JACHCTBUMA, aleKBaTHO
OLICHUBaTb COOCTBEHHBIH BKJIQJ B JIEATEIbHOCTh TIPYIIBI, BbICTpaMBaTb KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOIIHX.

K xoHuy oOyuyeHus B 8 kJiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXKaTb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

UCIOJb30BaTh IMOHATUA: Macca M pa3Mepbl MOJEKYJN, TEIUIOBOE JBI)KEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSHMSI BEILIECTBA, KPUCTAJUIMYECKME U aMOp(Hble Tela, HACBILEHHbIN U
HEHACBIILEHHbIH Map, BIaKHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHH: s SHEPTUs, TEIJIOBOM JBUTaTellb,
JJIEMEHTAPHbIN JJIEKTPUUYECKUI 3apsij, DSJIEKTPUYECKOE I10JIe, IPOBOJHUKU M JAUIIEKTPUKH,
MIOCTOSIHHBIM JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;

pasnuyarh SBJIEHUS (TEIUIOBOE PACHIMPEHME M CXKaTHhe, TeIulolepenada, TEIUIOBOE€ pPaBHOBECHE,
CMauyuBaHHe, KalWUIApPHbIC SBJICHUS, MCIApPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3aLUs
(oTBepaeBaHME), KHUIIEHHE, Temjomnepenaya (TEIUIONPOBOJHOCTb, KOHBEKLUS, U3JIyueHHeE),
JJIEKTpU3alUs TeJl, B3auMOJIEHiCTBUE 3apsAl0B, JEWCTBUSA 3JIEKTPUUECKOTO0 TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJEHCTBHE MAarHUTOB, JI€HCTBUE MAarHUTHOTO TOJs Ha IMPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKLHUSA) MO ONUCAHUIO HMX XapaKTEPHbIX CBONHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;

pacrio3HaBaTh IPOSIBICHUE M3YYCHHBIX (U3UUECKUX SBJICHUN B OKpPY)KAlOIIEM MHpE, B TOM YHCIE
¢u3nyeckue SBJICHUS B MPUPOJIE: OBEPXHOCTHOE HATSHKEHHUE M KAalMJUIAPHbIE SBJICHUS B MPUPOJIE,
KpHUCTaUIbl B Ipupoje, nsnydenue ColHla, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHe
pochl, TyMaHa, WHes, CHEra, JJIGKTpPHUUYECKHE SBJIEHUS B aTMocdepe, >JIEKTPUUYECTBO >KMBBIX
OpPraHu3MOB, MarHUTHOE MoJie 3emin, Jpei¢ MONI0COB, POJIb MArHUTHOTO MOJIA JJIS JKU3HU Ha
3emiie, MOJSPHOE CHSHME, NMPH ITOM IMEPEBOJUTH MPAKTUYECKYIO 33]ady B y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUYECKHUX SBJICHUM;

ONMCHIBATh M3y4YEHHBIE CBOMCTBA TeNl M (PU3MUYECKHE SBICHMS, MCIOJb3Ys (PU3HUECKUE BETMUYMHBI
(TemmepaTypa, BHYTPEHHSSI DHEPrusi, KOJMYECTBO TEIUIOTHI, YJETbHas TEMJIOEMKOCTh BEIIECTBa,
yJelbHas TEIUIoTa IUIaBJICHUS, y/eNbHas TerloTa mapooOpa3oBaHMs, yAeldbHas TEIJIOTa CrOpaHMs
TOIUIMBA, KOA((UIMEHT IOJIE3HOT0 JCUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAs BIIAXXHOCTb



BO3/yXa, OICKTPUYECKUN 3apsij, CHJIa TOKa, OJJIEKTPUUYECKOE HANpPSIKEHHE, COMpPOTHBIICHHE
MIPOBOJIHUKA, YJETbHOE CONPOTHUBICHHE BEIIECTBA, pad0Ta M MOLIHOCTH AIIEKTPUYECKOTO TOKA), MIPH
OMMCAaHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIIOJIB3YEMBIX BEJIWYHMH, 0003HAUYECHUS U
eNMHUIBl (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYNBI, CBS3BIBAIONINE JAHHYIO (HU3HUUYECKYIO
BEIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH H3YUYEHHBIX 3aBUCUMOCTEH (QH3MUYECKUX
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUWE SBICHHUS M TPOLECCHI, HCIOJIB3YS OCHOBHBIC
MIOJIOKEHHSI MOJICKYJISIPHO--KHHETUYECKOW TEOPUH CTPOSHHS BEUIECTBA, MPUHIMII CYNEPIIO3UIIH
noJjieil (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JIsl ydacTKa 1erH, 3aKOH
Jxoyns—JleHna, 3aKoH COXpaHEHUsl SHEPTUH, TIPU 3TOM JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U
3aMKChIBaTh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;

OOBSICHATh (DU3MYECKHE TPOLECCHl M CBOWCTBA TEJI, B TOM YHCIE M B KOHTEKCTE CHTYyaI[Mi
MPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NPUYMHHO-CIICJCTBEHHBIC CBSI3H, CTPOUTH
oOBbsicHeHHEe W3 1—2 JIOrMYecKuX WIaroB ¢ OMOpod Ha 1—2 U3ydeHHBIX CBOWCTBA (PU3MUECKUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3agaud B 2-3 JAEWCTBUSA, HCHOJIB3YS 3aKOHBI U (POPMYIbI, CBS3BIBAIOLINE
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaJnM3a YCJIOBHUS 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE,
BBISIBJIATH HEJIOCTATOK JTAHHBIX JUTSI PEUICHUS 3a/1a4d, BRIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMEBIE
IS € pereH s, MPOBOIUTH PACUEThl M CPABHUBATH MOJIyYeHHOE 3HAUYeHUE (PU3MUECKON BEITMYMHEI C
W3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTH MPHU MOMOIIN (PU3NYECKUX METOJOB, UCTIOJb3Ys
ONMCAHWE HCCIEOBAHMS, BBIACIATH MPOBEPSIEMOE MPEIINOJIOKEHNE, OLEHUBATh MPaBHILHOCTh
MOPsIJIKA MTPOBE/IEHUS UCCIIEA0BAaHNUS, AETaTh BbIBObI;

IIPOBOJUTH ONBITHl MO HAOMIOACHHIO (U3NYECKUX SABJICHUM WM (U3NYECKUX CBOMCTB Tel
(xanWJUIApHBIE SBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béMa, TeMIepaTypsl, CKOPOCTU
Iporecca OCThIBAHUS M HAarpeBaHMsl IpPU HU3IY4YEHUU OT LBETa H3Jydarolledl (MOrjouarome)
MIOBEPXHOCTH, CKOPOCTh UCIAPEHUs BOJIbI OT TEMIEPATYpPhl JKUAKOCTH U IJIOHIAU €€ MOBEPXHOCTH,
NIEKTpU3alUsd Ted U B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3apsA]OB, B3aUMOJAEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3alisl MarHUTHBIX NOJIEH MMOCTOSHHBIX MAarHUTOB, JEMCTBUS MAarHUTHOTO MOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENs MOCTOSIHHOTO TOKA):
(bopMynupoBaTh IpOBEpsAEMbIE IMPEANOJIOKEHHs, COOMpaTh YCTAHOBKY U3 IPEUIOKEHHOTO
000pyJ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BBIBOBI;

BBITOJIHATG MPSIMbIE U3MEPEHUs] TeMIlepaTypbl, OTHOCUTEIbHON BIA)XKHOCTU BO3/yXa, CHJIbI TOKa,
HaNpsOKeHHUs C MHCIOJb30BAHMEM aHAJIOTOBBIX NPHUOOPOB M JATYUKOB (DU3MUYECKMX BEIMYMH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUHN C YUETOM 3aJaHHON aOCOJIFOTHON NOIPEIIHOCTH;

IIPOBOJIUTH HUCCIENIOBAaHME 3aBUCUMOCTHM OJHOM  (U3MUECKOM BEJIMYMHBI OT Jpyrod ¢
UCIOJb30BAHUEM NPSAMBIX M3MEpPEHHH (3aBUCHUMOCTb CONPOTHUBIIEHUS MPOBOJAHHUKA OT €ro JUIMHBI,
IUTOIIAJM TTONEPEYHOT0 CEUCHMsI M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA, CHUJIBI TOKA,
UAYIIEro 4yepe3 IMpOBOJHMK, OT HAIPSHKEHUs Ha MPOBOJHUKE, MCCIEI0BaHUE MOCIEI0BATENIBHOIO U
napajyieIbHOr0 COeMHEHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBAaHUE, cOOMPATh YCTAHOBKY M
BBITMIOJIHATE M3MEPEHUs, CIeAysl NMPEeAIoKEeHHOMY IUIaHy, (PMKCHpPOBAaTh pPe3ylbTaThl MOJYYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U T'paMKOB, JeTIaTh BBIBOJIBI IO PE3yJabTaTaM UCCIEI0BaHMS;
IIPOBOJIUTh KOCBEHHBIE M3MEpeHHs (U3MUYECKHX BeIMUYUH (y[elbHas TeMmI0EMKOCTh BEIECTBa,
COIIPOTHUBJIEHUE MPOBOJHUKA, pabOTa U MOITHOCTH 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, cJelys MpeUI0)KEeHHOW WHCTPYKLMHU, M BBIUUCIATH
3Ha4YEeHUE BEJINYHHBI,

coOuroIaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh NMPUHLUIBI ASUCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOi
Ha WX OMUCaHus (B TOM YHCIIE: CHUCTeMa OTOIUIEHHS JOMOB, THTPOMETp, MapoBas TypOHHA,
amIepMeTp, BOJBTMETpP, CUETUYHUK ODICKTPUUYECKOH HHEPruH, HIEKTPOOCBETHTEIbHbIE MPUOOPHI,



HarpeBaTesbHbIC JIEKTPONPUOOPHI (IIPUMEpPHI), NIEKTPUUYECKHE MPEIOXPAHUTENH, AIIEKTPOMArHuT,
AIIEKTPOJBHUraTeNlb MMOCTOSIHHOTO TOKA), MCHOJB3YS 3HAHUS O CBOMCTBAaX (DPM3NYECKUX SIBJICHUU WU
HE00X0AMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHMYECKHE YCTPONCTBA M HW3MEPUTENbHBIE NPHUOOPHI MO CXeMaM H
CXEMATUYHBIM PUCYHKaM (SKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, THIPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbl JIEKTPUUYECKUX LENel ¢
MOCIIEIOBATEIBHBIM U TapAJICbHBIM COCMHEHUEM 3JIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAYCHHS
JJIEMEHTOB JIEKTPUYECKUX LEIEH;

NPUBOANTH TPUMEpPHI (HAXOAWTH HWHGPOPMALMIO O TpPUMEpax) NPAKTHIECKOTO MCIIOIb30BAHMS
(GU3HYECKUX 3HAHWIA B MOBCEAHCBHOW KU3HU JUI OOecrieueHus OC30MMaCHOCTH MPH OOpaIeHHH C
npubopaMu M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0pPOBbsI M COONIOJCHHUS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYILIECTBIIATH MOUCK MHPOPMALUK (PU3NYECKOTO coepKaHus B VIHTepHeTe, Ha OCHOBE UMEIOLINXCS
3HaHUH W TYyTEM CpaBHEHHs JOTIOJIHUTEIFHBIX HMCTOYHUKOB BBIACIATH HH(OPMAIMIO, KOTOpas
SIBIISICTCSI TPOTUBOPEYUBOM MM MOXKET OBITh HEZOCTOBEPHOIA;

WCI0JIb30BATh MPH BBINOJIHEHUH YY€OHBIX 3aJJaHUI HAyYHO--TIONYJISIPHYIO JTUTEPATypy PU3NUECKOTO
COJIEp’KaHus, CIIpaBOYHbIE MaTepUasbl, pecypchl ceth VIHTepHeT, BiageTh MNpUéMaMu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaThb COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHWE YCTHBIE cOOOIIeHHs, 0000mas nHbopMaIuo u3
HECKOJIbKUX HMCTOYHHKOB (DPU3MUECKOTO COAEP)KAaHUSA, B TOM 4YHCIE NYOIUYHO NPEACTABISTH
pe3yNbTaThl MPOEKTHON WIIM UCCIIEA0BATENbCKOM NESTENIbHOCTH, IPU 3TOM I'PaMOTHO HCHOJIb30BaTh
W3yYeHHBIN TIOHSATHIHBIN anmapar Kypca (pHU3HKH, COTPOBOXKIATh BHICTYIIJICHHE TIPE3CHTAIHEH;

IIPU BBIMIOJIHEHUU Y4YE€OHBIX NPOEKTOB M HCCIENOBaHUN (U3NYECKUX MPOLIECCOB PaCHpPENENsTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBHM C TOCTaBJICHHBIMHU 3aJauaMU, CIEAUTH 32 BBHINOJIHEHHEM
IJ1aHa AeUCTBUN U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJ B JESITEILHOCTD
IPYIIbI, BBICTPAaUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSBISAS TOTOBHOCTH pa3peuiaTh
KOH(JIMKTHI.

K koHiy oOyuenus B 9 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

UCIOJIb30BATh TOHSATHUS: CUCTeMa OTCYETa, MarepualbHas TOYKA, TPACKTOPHUS, OTHOCUTEILHOCTD
MEXaHUYECKOTO JBMKEeHUs, nedopManus (ynpyras, miacTudeckas), TpeHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPEerpy3kH, LEHTP TSHKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH
TBEPAOroO Tella, paBHOBECHE, MEXaHHMUECKHUEe KOJieOaHUsI U BOJHBI, 3BYK, HH(GPA3BYK U YIbTPA3BYK,
AJIEKTPOMArHUTHbIE  BOJIHBI, [IKajga JJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JAbHO30PKOCTh, CIIEKTPHI HCITYCKAaHUS U TOTJIONICHNUS, alb(a-, 6eTa- U TaMMa-u3ITy4eHus], U30TOIIbI,
sJIepHast SHEPreTHKa;

pasnuyath ABJIeHUS (PaBHOMEPHOE H HEPABHOMEPHOE MPSMOJIMHEHHOE TBUKEHHE, PABHOYCKOPEHHOE
MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE MaJieHUE Tel, PaBHOMEPHOE IBM)KEHHE IO OKPYKHOCTH,
B3aUMO/JICHICTBUE TeJ, pPEAaKTHUBHOE [ABIKEHHE, KoJebaTelnbHOE [BIKEHHE (3aTyXarolue W
BBIHY)K/JICHHbIE KOJIe0aHMs), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHUE 3BYKa, NMPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWE M TPEIOMIIEHHE CBeTa, IOJHOE BHYTPEHHEE OTpaKeHHE CBETa,
pas3inoxeHue Oenoro cBeTa B CHEKTP M CIOXKEHHE CIEKTPajbHBIX IIBETOB, AUCHEPCUS CBETa,
€CTECTBEHHAsl paJIOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOro CIEKTpa U3Jy4eHHUs) IO OMHCAHUI0
UX XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PrU3HUYECKOE SIBIECHUE;
pacrio3HaBaTh NPOSIBIEHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYXKaloleM MUpPE (B TOM YHCIe
¢u3nyeckue sSBIEHUS B MPUPOJE: NPWIMBBI U OTJIMBBHI, ABM)KeHHE IUiaHeT COJHEYHON CHUCTEMBI,
pPEaKTUBHOE JIBWKCHHE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHUE,
celicMU4ecKre BOJIHBI, I[yHaMM, 3XO, LIBE€Ta TeJ, ONTUYECKUE SIBICHUS B NMPHUPOJE, OHOIOTHYECKOe
JIEeWCTBUE BUAMMOTO, YABTPA(pHOJIETOBOTO U PEHTICHOBCKOTO HW3IYYEHHUH, €CTECTBEHHBIN
palMOaKTUBHBIM ()OH, KOCMHUYECKHE Jy4d, paJMOaKTHBHOE H3IIydYeHHE NPUPOJHBIX MUHEPAJIOB,



NEUCTBUE PATUMOAKTUBHBIX M3JIy4CHHH Ha OpraHu3M 4eJOBeKa), IMpH OTOM MEpEeBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PUINIESCKUX
SIBJICHUI;

OTNMCBHIBATh M3y4YECHHBIC CBOMCTBA TeNn M (pu3nyecKkue SBICHUSA, UCHOIB3YyS (U3UUECKUE BEIUUUHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBM)KEHHUH, YCKOPEHUE, NIEPEMELICHHE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUs, CHJIA YIPYTOCTH, CHIA TSKECTH, YCKOPEHHE CBOOOIHOTO
MaJeHUs, BEC TeJa, HMIYJIbC TejJa, HMIYJIbC CHJIbI, MEXaHuWdeckas padoTa M MOUIHOCTb,
[IOTEHLMAJIbHAS JHEprusl Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIM, NOTEHUHUAIbHAs SHEPIrUs
CKaTOM NPY)KHUHBI, KMHETUYECKasl PHEpIusi, IMOJHas MeXaHWYecKas 3HEprusi, Nepuoj M 4acToTa
Koyie0aHWi, JJIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb
MPEJIOMJICHUSI CPEebl), TIPU OMUCAHUU TPABMILHO TPAKTOBATh (DPU3WYECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYUH, O003HAYCHUS W EAWHUIBI (PU3MUYECKUX BEIMYMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTh TpaduKu H3Yy4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U MPOILECCHI, UCIOJIb3YS 3aKOH COXPaHEHUS
SHEpPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLIUI CYNEPHO3ULUU CHJI, TPUHLIUII OTHOCUTEIBHOCTH
lanunest, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMIYJIbCa, 3aKOHBI OTPAXKEHUS W MPEIOMIICHUS
CBETa, 3aKOHBI COXpaHEHMs 3apsSA0BOrO M MAcCCOBOTO 4YMCEN NPHU SACPHBIX pEakUuax, MpPU ITOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;
O0O0BSACHATh (U3HUECKHE TMpOIecChl M CBOMCTBA Tell, B TOM YHUCIE M B KOHTEKCTE CHUTyalUH
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIATh MPUYUHHO--CIEACTBEHHbBIE CBS3U, CTPOUTH
o0BsicHEeHHEe M3 2—3 JIOTUYECKUX IIaroB C OMOpPOW Ha 2—3 U3y4EeHHBIX CBOWCTBA (PU3MUECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTh pacy€THbIC 3a1auu (OMUpAIONIUecs Ha CUCTeMY M3 2—3 ypaBHEHWM), MCIOJb3Ys 3aKOHBI H
(dbopMyIibl, cBsI3bIBaroIINe (hU3HUECKUE BEIMUMHBL: Ha OCHOBE aHAJM3a YCIOBHS 3a/1a4ll 3alUChIBATh
KpaTKO€ YCIIOBHME, BBISBJISATH HEJOCTAIOLIME WM U30BITOUHBIC JlaHHBIE, BBIOWpAaTh 3aKOHBI H
dbopMyInbl, HEOOXOOMMBIE [UIS PpEUIeHHs, MPOBOIUTh PACYETHl U OLEHUBATh PEATUCTHYHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEIHUNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIH (PU3HUECKUX METOJOB, HCIIONb3YS
ONHCAHUE HCCIEIOBAHMS, BBIACIATH MPOBEPSIEMOE MPEINOJOKEHUE, OLEHUBATH MPABUILHOCTD
MOPsIJIKa IPOBEJCHUS UCCIIEIOBaHUS, JeNIaTh BHIBObI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUM
U OTIBITOB;

IIPOBOJUTDH OTBITHI 110 HAOIIOIEHUIO (PU3NYECKHUX SIBICHUN WU (PU3MUECKUX CBOMCTB TeN (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUS SHEPruu, 3aBHUCHUMOCTh Iepuoja KoJjeOaHui
MPYKUHHOTO MasiTHHUKA OT MacChl rpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTYbI
MaJiblX KoJIeOaHM, MPSMOIUHEHHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHe Oeloro cBera B CIEKTD,
W3Y4YE€HHE CBONCTB HM300pa)KEHUS B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHHs] MpeaMera B
coOuparomield  JuH3e, HAOMIOJCHHE CIUIONIHBIX M  JUHEHYaThIX CIEKTPOB  HM3IYyYCHHs):
CaMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3 W30BITOYHOrO Habopa OO0OpYIOBaHUS, ONMUCHIBATH XOJ
OTIBITA M €70 Pe3yIbTaThl, GOPMYIHUPOBATEH BHIBO/IBI,

IPOBOJIUTh TPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEpPEHHH, ompeaenss cpeiHee 3HaueHHUe
n3MepsieMoil BennuuHBl ((POKyCHOE paccTosiHue coOuparomield JTUH3bI), 0OO0CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEpUTETHLHOTO Ipudopa);

IIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTEM (U3MYECKUX BEJIWYMH C HUCIHOJIb30BAHUEM MPSMBIX
U3MEpEeHUH (3aBUCHUMOCTb MYTH OT BPEMEHH IPU DPABHOYCKOPEHHOM JBWXKEHHM Oe3 HauyalbHOM
CKOpOCTH, TepHoJa KoJeOaHM MaTeMaTHYecKOro MasTHHKAa OT JJIUHBI HUTH, 3aBUCUMOCTH YIja
OTpaXeHHMsI CBeTa OT YIja MaJeHus W yria MpeloMICHUs OT yria TNajJeHus):. IUIaHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpATh YCTAHOBKY, (HUKCHpPOBATh pPE3YyJIbTaThl MOJTY4YEHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BHJE TaONMIl M rpaduKoB, JeNaTh BBIBOJBI MO0 PE3yJbTaTaM
HCCIIEI0OBAHUS;



MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITHMUMH (CPEAHss CKOPOCTh M YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM  JIBWKCHUH, YCKOPEHHE CBOOOJHOTO TaJeHHs, KECTKOCTh IPYKHHBI,
KOA(QQHUIMEHT TPEHUs CKOJBKEHHsS, MeXaHWdyeckas paboTa M MOINHOCTh, YacTOTa U IEPUOJ
KoJIe0aHUH MaTeMaTHYECKOrO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMpAIOIIel JIMH3BI,
panMoOaKTUBHBIM (POH): IJIAHUPOBATH HM3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATE M3MEPEHUS, CIeaysd MPeI0KEHHOW HMHCTPYKIMH, BBIYUCIATH 3HAYCHUE BEIUYMHBI H
aHAJIN3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHU;

cOOIIIOIaTh MpaBHiIa TEXHUKU OE30MACHOCTH MU paboTe ¢ JabopaTopHbIM 000PYIOBAHUEM;
pa3nuyaTh OCHOBHBIC TPH3HAKM W3YYCHHBIX (U3MYECKHX MOJENeH: MaTepuanbHas TOYKa,
a0COIOTHO TBEPIOE TENO, TOYECYHBIM MCTOYHHK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETAapHAs MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHLIUIBI ACUCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha WX OMUCAHUS (B TOM YHUCIIE: CTUIOMETP, NATUMUKHU MOJIOKEHUS, PACCTOSIHUS H YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, EPUCKOII, (poToammapar, ONTUYECKHE CBETOBO/JIbI, CIEKTPOCKOI, AO3UMETpP, Kamepa
Bunbscona), ucronb3ys 3HaHHMSI O CBOMCTBaX (PU3MYECKUX SBJICHUH M HEOOXOIUMbIE (U3NUYECKHE
3aKOHOMEPHOCTH;

UCTONb30BaTh CXEMBbl M CXEMAaTUYHbIE PHCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOICTB,
M3MEPHUTENBHBIX TMPUOOPOB M TEXHOJIOTUYECKHUX IMPOIECCOB TPU PEIICHUH YYeOHO--TIPAKTHIECKUX
3aJa4, ONTUYECKUE CXEMBbl Il MOCTPOECHMS M300pak€HUIl B IJIOCKOM 3€pKajge M coOuparouien
JIMH3E;

MPUBOANTH TPUMEpPHI (HAXOAWTh HWHPOPMANMIO O TpPUMEpax) MPAKTHIECKOTO WCIIOIB30BAHHMS
¢bu3nyecKux 3HaHWM B MOBCEIHEBHOW KU3HU JJIsi oOecrieueHus: Oe30MacHOCTH MPH OOpallleHuu C
npubopaMl ¥ TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbsI M COONIOJCHHUS HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH CPeIe;

OCYILIECTBIIATh NOUCK HH(poOpManMu (u3nueckoro cojepxaHus B VHTepHeTe, caMOCTOSTEIBHO
(dopMynupys IOMCKOBBIM 3alpoc, HAXOAUThb IIyTH OINpPEAENEeHUs IOCTOBEPHOCTH IOJYYEHHOM
MH(GOpMAaLUY HAa OCHOBE UMEIOLIUXCS 3HAHUN U JONOJHUTEIbHBIX UICTOYHUKOB,;

UCIOJIb30BATh MIPH BBIMOIHEHUHU Y4eOHBIX 33laHUIl Hay4HO--TIOMMYJIAPHYIO JIUTEPaTypy (pU3NUECKOro
COJIepXKaHUsA, CIPABOYHBbIE MaTepualbl, pecypchl ceth VHTepHeT, BiaaeTh NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa30oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHNS HAa OCHOBE MH(POPMALIUU U3 HECKOJIBKHUX
HCTOYHHUKOB (PU3MYECKOTro coJepkKaHUs, IYOJUYHO NPEACTaBIATh PE3YyJlbTaThl IMPOEKTHOM WM
HCCIIEI0BATENILCKOM JEeATeNbHOCTH, MPH TOM I'PaMOTHO HCHOJb30BATh M3YYEHHBIH MOHATHHHBINA
amnmapar M3y4aeMmoro paszena (U3MKH M CONPOBOXKJATh BBICTYIUICHHE Mpe3eHTauueil ¢ ydétom
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosauyecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB K n (undposbie)
I/l | ¥ TeM NPOrpaMMbl Bcero O;Tpo‘m’m’le p ;KaneCKHe o0pa3oBaTeJibHbIE
pa6oThI padoThI pecypet
Pazjen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KAKOIIEro MUpa
bu6mmoreka [{OK
1.1 | ®usuka - Hayka o npupoae| 2 0 0 https://m.edso0.ru/7f41
6194
bu6mmoreka [{OK
1.2 Du3ndecKre BEITMINHBI 2 0 0 https://m.edsoo.ru/7f41
6194
. bubmmoreka [{OK
13 | EcrectBennonaysnpIi 2 0 1 https://m.edso0.ru/7f41
METO/I TO3HAHUS
6194
Hroro mo paszuaeny 6
Paspnen 2. IlepBoHayasnbHbIe CBeICHUS O CTPOCHHH BellleCTBA
bu6moreka [IOK
2.1 | CtpoeHue BelecTsa 1 0 1 https://m.edsoo.ru/7f41
6194
JBmxeHue u bubnuotexa [JOK
2.2 | B3aMMOJEHCTBHE YaCTHI 2 0 1 https://m.edsoo.ru/7f41
BeIleCTBa 6194
bu6moreka [IOK
0.3 | /ArperarHbe COCTOAHMU 2 1 1 https://m.edso0.ru/7f41
BEIECTBA 6194
Hroro 1o pasueny S)
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 | MexaHn4eckoe JBHKEHHE 3 0 1 https://m.edsoo.ru/7f41
6194
epius, Macca bu6mmoreka [JOK
3.2 PHHA, ’ 4 0 1 https://m.edsoo.ru/7f41
IJIOTHOCTh
6194
bubmuoreka [JOK
3.3 | Cuna. Buasl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro 1o pasaeny 21
Paznea 4. JlaBienne TBEPABIX TeJl, JKUAKOCTE U ra3oB
apynenue. [lepemaua
ﬂﬂaBHeHI/IH TBé]fI[IfI[MI/I Bubmzorexa LIOK
4.1 3 0 1 https://m.edso0.ru/7f41
TEJIaAMH, KUJAKOCTIMHU U 6194
ra3amu —
bu6mmoreka [JOK
4.2 | JlaBieHHE KUIKOCTU 5 0 0 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
4.3 | AtMocdepHOE naBieHne 6 0 1 https://m.edsoo.ru/7f41
6194
4.4 | JlelicTBUE KUIAKOCTH U raza| [ 1 3 bubmuoreka IJOK



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

Ha NOTPYKEHHOE B HUX https://m.edsoo.ru/7f41
TEIIO 6194
Hroro mo pasueny 21
Pa3nes 5. PaGora u MOIIHOCTB. JHeprus
bubmuoreka [IOK
5.1 | PaboTa u MOIIHOCTb 3 1 https://m.edsoo0.ru/7f41
6194
bu6mmoreka [{OK
5.2 | IIpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
5.3 | MexaHuuecKasi SHEPrHs 4 0 https://m.edso0.ru/7f41
6194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 15
YACOB I10 ITPOTPAMME



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

Kouu4vecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U (undposbie)
Ne i/ TeM NPOrpaMMEl Beero KO;[TPOJILHLIe HpﬁaKaneCKne 06PA30BATEIHLHBIE
padoThI padoThbI pecypeI

Paznen 1. TensioBble siBJIeHUsI
11 Ctpoenue u CBOICTBa 7 0 0 bubnuotexa [JOK

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

bu6mmoreka [IOK
21 1 5

1.2 Teniossie nponeccy! https://m.edsoo.ru/7f4181ce
Hroro 1o pasueiny 28

Pasjen 2. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS

DneKTpUUYecKue 3apsiibl.

bubmmoreka [{OK
2.1 3ameeHHUI’ e Tela ux ! 0 1 https://m.edsoo.ru/7f4181ce
B3aMOJACUCTBUC
29 ITocTOSIHHBIN 2IEKTPUYECKUN 20 1 7 bubnuorexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
2.3 MarBuTHbIE ABTCHAA https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHas 4 0 0 bubnuorexa [JOK
) WHITYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB 68 3 145

110 ITPOTPAMME



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 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne a3/1eJI0B U TeM K I (pposbic)
/i E Oi - Beero OgITPOJILHbIe pﬁaKanecmle 00pazoBaTebHbIe
porp padoTsI padoThI pecypeI
Pazjnen 1. Mexanuveckue siBJIeHUs
Mexannueckoe
1.1 | mBwKeHHUE HKcnoc061,1 10 0 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
€ro OMUCaHus
N bu6mmoreka [IOK
2 1
1.2 | Bsaumoeiicraue Tex 0 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1
1.3 | 3axoms coxpanenus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paszueny 40
Paznen 2. Mexanuveckne KoJieOaHUS U BOJHbBI
21 Mexannueckue 7 0 3 bu6moreka [IOK
" | koseOaHuA https://m.edsoo.ru/7f41a4a6
29 MexaHW4eCKHe BOJTHBI. 8 1 3 bu6moreka [IOK
" | 3ByK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Paspgen 3. DileKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE
31 |MoneH 6 0 2 bubnuorexa [JOK
"™ | PIeKTpOMarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro 1o pasueny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
41 3aKoOHBI 6 0 2 bubnuoreka [{OK
'~ | pactipocTpaHEHHSs CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ onTHYECKHE 6 0 3 bubnuoreka [{OK
" | mpubopsl https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 0 2 bubnuorexa [JOK
"~ | cBeTa B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBELIE SIBJICHUS
14
5.1 n(frnn}:;z{{l;z iBeTa 4 0 1 bubanorexa LIOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 0 1 bubnuoreka [JOK
" | agpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. 7 1 1
5.3 | Slnepunie pearim https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 17
Pa3nea 6. IlopTopuTe1bHO-0000 a0 IMIT MOAYJIb
6.1 [ToBTOpEHUE U 9 0 2 bubnuorexa [IOK
"~ | o0o01enue conepKaHus https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Kypca ¢u3uku 3a 7-9
KJ1acc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 xnacc/ Ieppimkua A.B., O01mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«M3narenpcTBO «OK3aMEH»

» ®usuka, 8 kiacc/ [leppimkua A.B., O0IIECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»

» ®dusuka, 9 kmace/ [epoimkun A.B., I'ytark E.M., O01mecTBo ¢ orpaHHYE€HHOW OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe o6mectBo «M3marensctBo «lIpocBemenuer»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

7 KJIACC

1.Pabouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 knaccel (aBropsl:A.B.IleppiiikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGoyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YUYEOHUKOM:

4. Tlepeimkun A.B. @usuka. 7 kinacc. YueOHUK JIst 00111e00pa30BaTelIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykammmk B.W. CoopHUK BOpocoB U 3a1a4 1o ¢pusuke. 7-9 k. — M.: IIpocsemenwne, 2010. —
192c¢.

8 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9kaacchl: yaeOHO-METOIUUYECKOTO TOCOOHS
/coct.TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammsl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 knaccel (aBTopsl:A.B.IleppiikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6oyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHU C

BBHIOpaHHBIM YI€OHHUKOM:

4. Tleppimkun A.B. ®usuka. 7 knacc. YueOHUK 1 00111e00pa30BaTeNIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.U. CoopHuUK BorpocoB u 3aaa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE pa0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopabie paboTbl. KOHTpOJIBHBIC 3a1aHUS. —
Caparos:Jluuei, 2014.

8. «KouTpoapHO-u3Meputensubie Marepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nmocodue/ A.E. Mapon.- M.: lpoda, 2011.-
123c.:

10.A.B. Ilepbimkun ®@usuka-8xi 2017 M. JIpoda

11.H.B. ®unonoBuy Metoanyeckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHBIE paboThl-8 kinacc 2017 M. [Ipoda
13.B.B. IllaxmaroBa ,0.P. lllepep Auarnoctuyeckue padotsl -8 kiacc 2016 M. lpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bonpocos u 3agau 2015 M. [Ipoda

9 KIIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOJMUECKOT0 TOCcOoOus
/coct.TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: /Ipoda,2013. — 398,(2)

2. ITporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kinaccsl (aBTopbl:A.B.IlepbIkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YUEOHHKOM:



4. Meppimkun A.B. ®usnka. 7 knace. Y4eOHUK i 00111€00pa30BaTEIbHBIX YUPESKICHHUH .
M.:JIpoda. 2011

5. JIykamuk B.U. COopuuk BonpocoB u 3a1a4 1o gusuke. 7-9 k1. — M.: [IpocBemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KOHTpoIbHBIE 3a1aHUs. —
Caparos:Jluneit, 2014.

8. «KoHTpoapHO-I3MepuTenbHble MaTtepuanbl. Pusuka. 7 knace/Cocr. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToamueckoe mocodue/ A.E. Mapon.- M.: Jlpoda, 2011.-
123c.:

KoHTposbHble 1 camocTosTenbHbIE padOThI MO (u3uke. 9 knace: k yueoHUKy A.B. [lepsliikuHa,
E.M. I'yrank «®uszuka 9 xmace» / O.U. I'pomrieBa. — M.: UznatenscTBo «OK3ameny, 2014.
Tectsl o ¢uzuke. 9 knace: k yueoHuky A.B. [leprpiikuna, E.M. I'yrHuk «®@usnka

9 xkmace» / O.U. I'pomiieBa. — M.: M3natenbcTBo «OK3ameny, 2010.

®dwusuka. 9 knacc. TemaTnueckue TecToBble 3aaHust JUIst moAroToBku kK I'MA. / aBT.- cocT.: M.B.
boiinenko, O.H. Mupomikuna. — SIpocnasis: OO0 «Axanemus pa3Butus», 2014.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KIJIACC

. bubnmmoTeka — Bcé mo nmpeametry «dusnkay. — Pexxum moctyna: http:// www.proshkolu.ru

2. BuneoomnsITsl Ha ypokax. — Pexxum noctyma: http:/fizika-class.narod.ru

3. Enunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4. laTepecHble MaTepUalTbl K ypOKaM (DU3HMKH IO TeMaM; TECTHI IT0 TeMaM; HarJIsHbIC TOCOOUs K
ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. lludposbie oOpa3zoBarenbHbIe pecypchl. — Pesxknm noctyma: http:// www.openclass.ru

6. DIIeKTpOHHBIE YI4eOHHUKH 110 (u3uKe. — Pesxxum mocryma: http://www.fizika.ru

8 KJIACC

1. bubimoTeka — Bcé o nmpenmery «Pusuka». — Pexxum nocryna: http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pexxum pocryma: http://fizika-class.narod.ru

3. Enunas komnekus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum noctyma: http://school-
collection.edu.ru

4. IuTepecHble MaTEepHANbl K ypoKaM (DU3MKHU 10 TeMaM; TECTHI TI0 TEMaM; HarJSIHbIE MOCOOUS K
ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. Lludpossie oOpazoBareabHbIE pecypchl. — PesxkuMm nocrtyma: http://www.openclass.ru

6. DneKTpoHHBIEe yUeOHUKH 10 pu3Hke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC
1. BuneoomnsITsl Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

2. Enunas xosutekuus 1u@poBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocrymna: http://school-
collection.edu.ru

3. I/IHTepeCHLIC MaTepuajibl K ypoKaM (I)I/ISI/IKI/I 10 TEMaM; TCCThI 110 TEMaM,; HArJIaaHbIC ocoOus K



ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru
4. Hudpossie oOpa3oBaTenbHbIe pecypehl. — Pesxxum moctyna: http://www.openclass.ru
5. DnekTpoHHbIe y4eOHHUKH 110 pu3uKe. — Pexxum nocrymna: http://www.fizika.ru

6.{ucrarmmonnas mkona Ne368 http://moodle.dist-368.ru/ OtkpeiThiil Ki1ace. CeTeBoe
obpa3zoBaTesbHOE coobiecTBo. http:// www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LEHTP HH(POPMALIMOHHO-00pa30BaTeNbHbIX pecypcoB. http://www.fcior.edu.ru/
9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» Marepuansl o ¢usuke. http://archive. I september.ru/fiz

11. Aaumanun pusznyeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: obyuarorias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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