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INOACHUTEJIBHAS 3AITMCKA

AnanTtupoBaHHas pabouass mporpamMma mo (U3HMKE HA YPOBEHb OCHOBHOTO OOIIETro
obpa3zoBanus mis ooyuarommxcs ¢ 3[1P 7-9-x kimaccoB MKOY «Hosonucunckast COLL-unTepHa™)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «OO6 obpasoBanuu B Poccuiickoii
denepanuny;

e ipuka3za MunnpocsemeHuss ot 31.05.2021 Ne 287 «OO6 yTBepkIeHUU (eaepalIbHOTO
roCcyapCTBEHHOT0 00pa30BaTEILHOIO CTAHIaPTa OCHOBHOT'O OOIIET0 00pa30BaHUs»;

e ipuka3za Munnpocsemenuss orT 18.05.2023 Ne 370 «O06 yrtBepxkacHuu QeneparibHOI
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHUsY;

e mpuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHM3alMi ¥  OCYIIECTBICHHS  00Opa3oBaTeNbHON  JAEATEIbHOCTH IO  OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIpOrpaMMaM — OO0pa30BaTEbHBIM IPOrpaMMaM Ha4daJbHOTO OOIIIETo,
OCHOBHOTO OOIIIETO U CPETHET0 O0IIET0 00pa30BaHUAN;

e KOHIICTIIIMH MTPETIoIaBaHusl yaeOHOTo npenameTa «Dusukay;

e CIT 2.43648-20 «CaHuTapHO-2MUAEMHUOIOTHYECKHE TpPeOOBaHUA K OpraHHU3alisIM
BOCIIMTAHUS M OOYYEHMs, OTAbIXa M O3JIOPOBJICHUS JE€TEH M MOJOJEKH», YTBEPHKIACHHBIX
MIOCTAaHOBJICHHEM IJIJaBHOTO CaHUTapHOro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOpPMAaTHBBl U TpeOOBAHHUA K OOECIICUEHUIO
0e30macHOCTH U (UKM) OE3BPEIHOCTH I YeTIoBeKa (PaKTOPOB CpeIbl OOUTAHUA», YTBEPKACHHBIX
IIOCTaHOBJIEHUEM I'JIABHOTO caHUTapHOTro Bpaua oT 28.01.2021 Ne 2;

e yueOHOTO IJIaHAa OCHOBHOTO OOIIero oOpa3oBaHMs, YTBEp:KIeHHOro mnpukazom MKOY
«HoBomucunckast COII-uateprat ot 29.08.2023 Ne 183 «O0 yTBEepKIECHUH OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUsM;

e (enepanbHO pabouell mporpaMMel 1o yuyeOHOMY IpenMeTy «Du3ukay.

[TporpammMa o ¢u3uKe Ha ypOBHE OCHOBHOT'O 0OOIIero oOpa30BaHMUs COCTABIEHA Ha OCHOBE
MOJIO)KEHUH M TpeOOBaHUN K pe3yibTaraM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHON nporpammsl, mpeacrasieHHbIX B PI'OC OO0, a takxe ¢ yu€ToMm (eaepaibHOM
paboueii nmporpaMmMbl BociuTanusi KoHIenuu npenogaBaHust yueoHoro npeamera « Ousukay.

Copneprxanue nporpaMMsl Mo (pu3Mke HampaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
rpaMoTHOCTH oOyuatomuxcs ¢ 3I1P u opranu3zanuio u3yueHus: QUMK Ha e TEIbHOCTHOW OCHOBE.
B mnporpamme mno Qu3Mke Yy4YUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOro MpeaMeTa B peaau3aliu
tpeboBanuii ®I'OC OOO k mIaHUpPyeMbIM JUYHOCTHBIM W METAIllPeIMETHBIM pe3yjbTaTaM
00yueHHMsl, a TAK)KEMEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4eOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHUsI.

[IporpamMa 1o (Qu3MKe yCTaHABIMBAeT paclpelelieHne y4eOHOro MaTepualia o rojam
oOyuyenusi (Mo Kiaccam), TpemjiaraeT MPUMEPHYIO TOCJIEIOBATEIbHOCTh HW3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEPKAHUSA U yuéTe BO3PACTHBIX 0COOEHHOCTEH
obyuaromuxcs ¢ 3I1P.

[Tporpamma o ¢u3uke pazpaboTaHa C IeIbI0 OKAa3aHUS METOAMYECKON MOMOIIN YUUTEIIO B
co3aHuu paboydel mporpaMMBl 10 y4eOHOMY MPEAMETY .

dusmka SBISIETCS CUCTEMOOOPA3YIOMIMM JJIsl €CTECTBEHHO-HAYUHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBJICHHM, N3y4aeMbIX XHMHUEH,
Ouonoruelt, actpoHoMueld M (U3NUECKOl reorpadueld, BHOCHT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MpefocTaBiseT HaubOosiee sCHble oOpa3lbl NPUMEHEHUS HAyYyHOro METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

OxHa W3 IIaBHBIX 33734 (PU3MYECKOro 00pa3oBaHMS B CTPYKType OOIIEro oOpazoBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHON TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
oOyuaromuxcs ¢ 311P.

Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE [MPEAINOJAraeT OBJIAJICHUE CIETYIOIIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOLMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

. Hay4HO OOBSACHSATH SIBJICHMUS,

. OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAy4YHOTO HCCIIEIOBAHNUS;



J MHTEPIIPETUPOBATh JaHHBIE W HCIIOJIB30BaThb HAY4YHBIE JOKA3aTEJIbCTBA IS
IIOJIyYEHUS BBIBOJIOB.

Ilenn wm3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOIO 0OLIEro oOpa30BaHMs OIpPECNICHbl B
Konuenmun npenonaBanust yuyeOnoro npeamera «®dusuka» B 00pa30BaTENbHBIX OpPraHU3ALMUAX
Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIE 00LIe00pa3oBaTeiIbHbIE ITPOrpaMMBbI,
yTBepkaAEHHONW pemeHneM Kosmernn MunucrepcrBa npocsewmenus Poccuiickonn ®enepanuu
(mpotoxou ot 3 nekadbps 2019 r. Ne [1IK-48H).

Henu n3yyeHus: GU3NKH:

. npuoOpeTeHue nHTepeca u crpemiieHus odyuatormxcs ¢ 3[1P k. HayuHOMY HM3y4YeHHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEJACTABICHUI O HAaydyHOM METOJe TO3HaHUS W (HOpMHUpPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

. (dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUSI KaK pe3ysibTaTa U3yuYeHHs] OCHOBCTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

. (dbopMHUpOBaHUE MPEICTABICHUI O PO (PU3MKHU JIs1 Pa3BUTHUS JPYTUXECTECTBECHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE MPEICTABICHUI O BO3MOXHBIX chepax Oynmymedt npodeccuoHanbHOM
NESITeIbHOCTH, CBS3aHHOW ¢ (U3MKOW, NOArOTOBKA K JajbHEWIIeMy OOyYeHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxeHue »TUX 1efiel MporpaMMel 1o (pu3uKe Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus
00ecTeYnBaeTCs pEHICHUEM CIeIYIOINX 3a4a4:

. npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHWYECKUX,
TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

. npuoOpeTeHne yMEHHl OMHChIBaTh U OOBACHATH (PU3MUECKHE SBJICHHUS C
UCTIOJIF30BaHUEM TTOJTyYEeHHBIX 3HAHUIA,

. OCBOCHHME METOJIOB pELIeHHs MPOCTEHIINX Ppacu€THBIX 3a7ady C MCIOJb30BaHHEM
(bU3NIECKUX MOJIEIEeH, TBOPUECKUX U TPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUW HAOMIOAATh MPHUPOJAHBIE SBICHUS U  BBINOJHITH  OIMBITHI,
nabopaTopHbIe pabOTHI U AKCIIEPUMEHTAIBHBIE HCCIEIOBAHUS C UCTIOIH30BAHNEM U3MEPUTEIBHBIX
npubopoB;

. OCBOCHHE TPHEMOB paboOThl ¢ WHpopManmend (U3MUECKOTO COACpKaHUs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JIOCTHKECHUSAX (HU3UKH, aHAIU3 M KPUTUYECKOE OIICHHWBaHHE
uH(popMaLuu;

. 3HaKOMCTBO cO cepaMu MpodhecCHOHAIBHON 1eATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMHU HA JOCTIDKEHHSIX (PHU3NIECKON HAYKH.

Ha usydenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUA
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Hefieno), B 8 kiacce — 68 gacos (2 yaca B
Heneno), B 9 kiacce — 102 vaca (3 vaca B Heneno).

[Ipennaraemslii B mporpamme no (pusuke nepeueHsb Jab0paTOpHbIX paboOT M OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBINA XapaKTep, yUUTEb JeNIaeT BRIOOP MPOBEIECHUS J1a00paTOPHBIX paboT U ONBITOB
C y4€TOM WHAMBHIYaJIbHBIX OCOOCHHOCTEH OOYYaIOIINXCS, CIIMCKA dKCIIEPUMEHTAIBHBIX 3a/IaHUH,
IpeJUlaraéMblX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (hU3HKe.



COILEPKAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Pa3zjnen 1. ®dusuka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUpa.

®usuka — Hayka O npupojne. SBimeHus npuponsl. PuU3NUECKUe SIBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, ATEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL 3mepenue ¢usnueckux BenuyuH. @usnueckue MpUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoiHasi CUCTEMA €IUHUIL.

Kak ¢u3uka u qpyrue ecrecTBeHHbIC HAYKH H3Y4aroT Ipupoay. EcrecTBeHHO-HayuHBINH METO/]
MO3HAHUS: HAOIOJCHNE, TOCTAHOBKA HAy4YHOT'O BOIMPOCA, BHIABUKEHHE THIIOTE3, SKCIIEPUMEHT 10
NPOBEPKE TUIOTE3, OOBSCHEHHWE HaOM0gaeMoro sBieHus. Onucanue (U3NYECKUX SIBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIUIOBHIE, AIIEKTPUYECKHE, MarHuTHEIE, CBETOBbBIC
SIBJICHUA.

2. duznyeckue MpuOOPsl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM HIU(GPOBHIM
npubopom.

Jlabopamopnusie pabomut u onvimol.

1. OrnpesenieHue 1eHbI ISJICHUS IKaIbl K3MEPUTEILHOTO pubopa.

2. N3mepenne paccTossHUM.

3. N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEIa.

4, Ormpenenenue pa3MepoB MaJIbIX TEJ.

5. N3mepenne temmeparypsl OpH IMOMOIIM JKUIKOCTHOTO TEpPMOMETpa M JaTYMKa
TeMIEepaTyphl.

6. [IpoBenenue wuccienoBaHus MO NPOBEPKE TUMOTE3bl: JaJbHOCTh MOJIETA IIApHKAa,

MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MyCKa.

Pa3nen 2. [lepBoHayalibHbIe CBeJIeHHs 0 CTPOEHHH BelllecTBa.

CTpOGHI/Ie BEIIIECTBA. aTOMBI U MOJ'IeKy.]'II)I, nux pa3MepLL OHBITBI,I[OK&SBIBaIOHII/Ie I[I/ICerTHOC
CTPOEHUE BEILIECTBA.

JBwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JBHKEHHUS YACTUIl C TEMIIEPATypOM.
bpoynoBckoe nBmwxkenHue, auddysus. BiaummopeicTBhe YacTHI] BeIIECTBA: MPUTSKEHHE WU
OTTAJIKUBAHHUC.

ArperatHple  COCTOSIHUSI ~ BEUIECTBA: CTPOEHHUE Ta30B, JKUJAKOCTEH M TBEPIBIX
(kpuctayinyeckux) Ted. B3auMocBs3b Mexay CBOICTBaMHM BEIIECTB B Pa3HbBIX arperaTHbIX
COCTOSTHUSIX U X aTOMHO-MOJIEKYJISIPHBIM CTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JBUKEHHUS.

2. Hab6monenue nuddyzun.

3. Habmonenue SIBIICHUH, OOBSACHSIOIIUXCSI MPUTSHKEHUEM 17001

OTTAJIKNBAHUEM HAaCTHUI[ BCIIIECCTBA.
Jlabopamopuvie pabomul u onvimot.

1. Omenka  jamameTpa aToMa  METOJOM psmoB  (C HMCIIOJIB30BAaHHEM
dororpaduii).

2. OmpITHI 10 HAOTIOACHUIO TETIOBOTO PACIINPEHHUS Ta30B.

3. OnbITH O OOHAPYKEHUIO AEUCTBUS CHUI MOJIEKYJISIPHOTO MPUTSKECHUS.

Pa3nen 3. [IBuskeHNe M B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHOMepHOe U HepaBHOMEpPHOE ABMkeHHE. CkopocTh. CpenHss
CKOPOCTh MPY HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTt myTu 1 BpeMeHU JBUKEHHUSL.

SBnenue nHepuuu. 3aKoH nHEpLUUU. B3aumoeiicTBrE Tel Kak IPUUNHA U3MEHEHUS CKOPOCTH
JIBWKEHHs Ten. Macca kak Mepa MHepTHOCTH Tena.llnoTtHocTe BemiectBa. CBA3b IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIeCTBA.

Cuna xak xapakTepucThKa B3aumoaeicTsus Ten. Cuiia ynpyroctu u 3akoH ['yka. izmepenue
CHJIBI C TIOMOILBIO JUHAMOMETpA. SIBIEHME TATOTEHHUS U cuila TsbkecTU. CHila TSYKECTH Ha JIpYruX
minaHerax. Bec tema. HeecomocTh. ClioeHHe CWJI, HAMpPaBICHHBIX IO OJIHOW MPSMOM.
PaBnogeiictByromas cui. Cuna TpeHus. TpeHHe CKOJIBXEHHUS U TPEHHUE MOKos. TpeHue B mpupoe



U TEXHUKE.
Hemoncmpayuu.

1. HaGnroneHne MexaHn4ecKoro JBM>KEHUS Tela.

2. N3mepenne cKopoCcTH NPSAMOIUHEHHOTO IBUKCHUS.

3. HabnroneHue sBneHUsI THEPLUH.

4. Habnronenue n3MeHeHust CKOPOCTH MPH B3aUMOJICHCTBUH TEJI.

5. CpaBHEeHHE Macc 110 B3aUMOJIEHCTBUIO TEIL.

6. CrnosxeHue cui, HallpaBJIEHHBIX 10 OJHOW IIPSIMOH.

Jlabopamopnuvie padbomul u onvimol.

1. OnpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHMS (IIApUKa B KUJIKOCTH, MOJAEIU
JIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajee).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHsT Opycka WM HIapuKa TOHAKIOHHOH
IJIOCKOCTH.

3. Onpenenenre MIOTHOCTH TBEPAOIO TENA.

4. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb PACTSKEHUs (IedopMaluu)Ipy>KUHBl OT
IIPUJIOKEHHOMN CHIIBL.

5. OnpIThI, 1EMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIbl TPEHHUS CKOJBXKEHHUS OTBECA Tejla U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. JlaBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBIICHUS U yBeJIMYeHUs AaBieHus. JlaBieHue raza. 3aBUCUMOCThb
JlaBJIeHUs Ta3a oT o0bEMa, Temneparypsl. [lepenaya gaBieHus TBEPABIMU TeJlaMU, KUAKOCTIMU U
razamu. 3akoH [lackansg. [lneBMaTnyeckue MalIMHBIL. 3aBUCHUMOCTb JIABJICHUS XHJIKOCTH OT
riryOunsl. ['uapocratnueckuii mapagokc. Coodmarommuecs: cocyasl. [ uapaBinyeckine MeXaHU3MBI.

Atmocdepa 3eman u armochepHoe naBieHue. lIpuuMHBI CylIECTBOBAaHUS BO3AYILIHON
o6onoukn 3emuu. OmbiT Toppuuennu. W3mepenue atmocdepHOro maBieHUS. 3aBUCUMOCTH
aTMOC(epHOTo AaBIEHHS OT BHICOTHI HaJl ypoBHEM Mops. IIpubops! 11 n3MepeHus: aTMOC(hepHOTro
JTaBJICHMUSL.

JlelicTBuE JXUAKOCTH M ra3za Ha MOTrpykEHHOE B HUX TeJo. BrlTankuBaromas (apXxuMeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS raza OT TEMIIEPaTyphl.

2. Ilepenaya naBiaeHus KUAKOCTHIO U Ia30M.

3. CooOmiarommuecs cocybl.

4. I'mppasnnueckuii npecc.

5. [IposiBnenue neicTBus aTMOC(HEPHOTO 1aBICHUS.

6. 3aBHCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00bEMa NOTPYKEHHON YaCTH TeJIau MIIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOU KUAKOCTH.

8. VY cnoBue riaBaHus TEN: INIABAHKUE WK ITOTPY>KEHHE TEJT B 3aBUCUMOCTH OTCOOTHOILIEHHUS

IJIOTHOCTEHN TeNa U KUJIKOCTH.
Jlabopamopnuvie padbomul u onvimol.

1. HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW BKHUAKOCTH
YacTH TeJa.

2. OrnpeneneHne BBITATKUBAIOIIEH CHUJIbI, JCUCTBYIOLIEH Ha TEJIO, IMOrPYKEHHOE B
AKUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEN CUJIIbI, IEHCTBYIOLIEN HA TEJIOB KUIKOCTH,
OT Maccsl Tena.

4, OnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI, ACHCTBYIOLIEH Ha
TEJO B )KHUJKOCTH, OT 00bEMA MOTPYKEHHON B HKUAKOCTHYACTH TENA U OT MJIOTHOCTH JKUIAKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYHUPOBAHHME JIOJAKW U OINpeaeieHue e¢€
TPy30H0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTH. JHEprus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTbie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecHs phlyara.



[IpumeneHue nmpaBuiia paBHOBECHs pbluara K 0J10Ky. «30oToe npasmio» mexanuku. KITJ[ mpocteix
MexaHu3MOoB. [IpocThie MEXaHU3MBI B OBITY HTEXHUKE.

Mexannyeckasi sHeprusi. Kunernueckas u noreHiuanbHas sHeprus.[IpeBpaiienue ogHoro
BHJIa MEXaHUYECKOM SHEPTUU B APYyroil. 3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomut u onvimo.

1. Onpenenenne pabOTBl CHJIBI TPEHHUS NPU DPABHOMEPHOM JIB)KEHUU Teja 10
TOPU30HTAIBHOM IOBEPXHOCTH.

2. HccenenoBanue ycaoBUi paBHOBECHS pblyara.

3. N3amepenne KIIJ] HakIOHHOM MIOCKOCTH.

4. N3yueHne 3aK0HAa COXpaHEHUsI MEXaHUYECKON YHEPTUU.

8 KJIACC

Paznen 6. TenioBble siBJIEHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU CTPOEHUs BeulecTBa. Macca u
pa3Mepsl aTOMOB U MOJeKyJl. OmbIThl, MOATBEP)KIAIOLIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucramimueckue u
amop¢usbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUJIKOCTEH M TBEPIBIX TN HAa OCHOBE MOJIOKECHHIMA
MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. CMauMBaHUE M KalWUISPHbIE sBJIEHUA. TeruioBoe
pacIIMpPEHHE U CIKATHUE.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO IBMKEHUS YacTULl. BHyTpeHHsIs
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEH dHEPruu:TeIuionepeaada u copepiieHe padoTsl. Buabl
TEIUIONEepeauu: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE.

KonnyecTtBo TemnoTsl. YienbHas TEIUIOEMKOCTh BeEIECTBAa. TemIooOMEH U TelIoBOe
paBHOBecHe. YpaBHEHHME TeIUIoBOro OanaHca. IlnaBneHue M oTBepAeBaHHE KPUCTAIITMYECKHX
BellecTB. Y IeibHas TeruoTa miasnenus. [lapoodpaszoBanue u konaeHcanus. Mcnapenue. Kunenue.
VaenbHas TemyioTa nmapooOpa3zoBaHUS. 3aBUCUMOCTb TeMIEpaTyphbl KHUIIEHHS OT aTMoc(epHOro
JIaBJICHUSI.

BnaxnocTs Bo3myxa.

DHeprus TOIUIMBA. Y eNbHas TeII0Ta CTOPAHHUSL.

[Tpunuuner pabotel TernoBbix asurareneit KIIJ[ temmoBoro nBuratens.

TennoBble ABUTATENN U 3alIUTa OKPYKAIOLIEH Cpeibl.

3aKOH COXPAaHEHHUs U MPEBPAIIECHUs SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBIKCHHS.

Ha6monenue nuddyzun.

Habmtoienue siBneHnii cMaunBaHus M KalWUISIPHBIX SIBJICHUM.

HabmtoneHune TernoBoro pacimpenus Ted.

W3meHeHue naBieHMs rasa Mpu U3MEHEHUU 00bEMa M HarpeBaHUM WIMOXJIAXKICHUU.
[IpaBuna uzmepeHus: TeMnepaTyphl.

Bune! remionepenayn.

OxnaxxaeHue Mpyu CoBepIIeHUH padOoThI.

HarpeBanue npu coBepiieHny paboThl BHEITHUMU CUIIaMHU.

©oNo O r®WDNE

10. CpaBHeHHUE TEIIOEMKOCTENW pa3IUYHBIX BEIIECTB.
11. HaOmroneHue KAeHus.
12. HaOmtoneHue MOCTOSTHCTBA TEMITEPATyPhl IPU TUIABIICHUH.

13. Moaenu TEIUIOBLIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimot.

1. OnbIThI 110 0OHAPYKEHUIO AEHCTBUSI CUII MOJIEKYJIIPHOTO IPUTSKEHUSI.

2 OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM UJTK caxapa.

3. OnpIThl 0 HAOIIOAEHUIO TEIJIOBOIO PACHIMPEHHUS Ta30B, JKUIKOCTEH HUTBEPABIX TEIl.
4 Omnpenenenue 1aBiIeHUs BO3IyXa B OalsIOHE IIIPULIA.



5. OnepIThI, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTh JIaBJICHHMsS BO3JIyXa OT eroo0bnéma u
HarpeBaHus WM OXJIaXKICHUS.

6. IIpoBepka rumoOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPUUECKOI TPyOKe OT TEMIIEpaTypBbl.

7. Habnronenue U3MEHEHHs  BHYTPEHHEM  DHEPrMM  Tela B  pe3yibTare
TCILIoNCpeaavuun u pa6OTH BHCIIHUX CHJI.

8. HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJIOAHOM HUropsiueil BOAbI.

9. Onpenenenue KOJINYECTBA TEILIOTHI, IIOJIy4E€HHOT O BOJIOM npu

TEIIO0OMEHE C HarpeThIM METAIIMYECKUM LIMITUHIPOM.

10.  Omnpenenenue yneiabHON TEMIIOEMKOCTH BEIIECTBA.

11. HUccnenosanue nmpoiiecca UCIapeHusl.

12.  OmnpeneneHne OTHOCUTEIbHON BIaXXHOCTHU BO3/1yXa.

13.  OmnpeneneHue ynenbHOU TEIIOTHI IIABJICHUS JIBIA.

Pa3nes 7. JnekTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Tell. J[Ba pona 3JIeKTpUYECcKUX 3apsAaoB. BzaumonencTBue 3apsKeHHBIX TEI.
3akoH KyroHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIIMYMHBI 3apsiioB U
PACCTOSHUS MEXy TeJlaMH).

Onexrpuueckoe mnosie. Hampsok€HHOCTH anekTpudeckoro mnois. IlpuHuun cynepnosunuu
AIIEKTPUYECKHUX MOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anexTpuuecKux 3apsaoB. DIEMEHTAPHBIN IeKTpudeckuil 3apsaa. CTpoeHue aroma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsiia.

ONEKTPUYECKUH TOK. YCJIOBMs CYyIIECTBOBAHUSA DJIEKTPUYECKOro ToKa. McTouHukKH
IIOCTOSIHHOTO TOKa. JIeHCTBUSL AJIEKTpUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KMJIKOCTSX U ra3ax.

OnexTpuyecKast LEIb. Cuna TOKa. DneKTpuyeckoe HanpsKEHUe.
ConpoTuBieHHe MPOBOJHUKA. YAEIbHOE CONPOTHBIEHHE BemecTBa. 3akoH OMajais yyacTka
nenu. [TocneoBarensHOe U MapamiebHOE COSTMHEHHE TPOBOAHNKOB. PaboTa "

MOIIHOCTb AIIEKTPUUYECKOTO TOKa. 3akoH  JIxoyns—Jlenua.

DNEeKTpUYECKUE LIETIH U MOTPEOUTENHN dIEKTPUUIECKOi s3Heprun B ObITy. KopoTkoe 3aMbIkaHMeE.

[TocrosiHHBIE MarHuTBHL. B3auMOAEHCTBHE TOCTOSHHBIX MAarHUTOB. MarHurHoe moJe.
MaruuTtHoe nose 3eMJI U ero 3HaueHue JUisl *Ku3HU Ha 3emiie. OnbIT DpcTea. MarHuTHoe 1ose
IIEKTPUYECKOr0 TOKA. [I[puMeHEeHne AIIEeKTPOMAarHUTOBB TEXHUKE. J[€eCTBME MAarHUTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJIBUraTENLIIOCTOSHHOTO TOKa. Vcrnoiabp30BaHue AJIeKTpoIBUraTeNel B
TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE.

Onpitel  @apazess. SIBneHwe  3neKkTpoMarHUTHOM — uHAyKuuu. IlpaBwiio  Jlenna.
OnextporeHeparop. CrnocoObl TMOMy4YEeHUS HIEKTPUYECKONW HHEpPruu. ODJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHUHU.

Hemoncmpayuu.

1. DJeKTpu3anus Te.

2. JIBa poza dIIEKTPUYECKUX 3apsA0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIL.
3. Y CTpoUCTBO U AEMCTBUE SIEKTPOCKOIA.

4. OnexTpocTaTH4ecKast UHAYKIIHSL.

5. 3aKOH COXpaHEHUS JJIEKTPUUECKUX 3apsAI0B.

6. [IpOBOIHMKY U TUDTIEKTPUKH.

7. MopennpoBaHue CUIIOBBIX TUHUMN JIEKTPUYECKOTO MOJIA.

8. HcTouHMKH TOCTOSIHHOTO TOKA.

9. JleficTBUSA DAEKTPUUECKOTO TOKA.

10.  DneKTpUYeCKHUil TOK B JKUIKOCTH.

11. T'a3o0Bblii pa3psia.

12.  H3MepeHue CHIIBI TOKA AMIIEPMETPOM.

13.  HM3mepeHue 2NEeKTPUYECKOr0 HAPSKEHUS BOJIBTMETPOM.

14.  Peocrtar u MarasuH COIPOTUBIICHUMN.

15. BisaumMmonencTBHE IOCTOSHHBIX MATHUTOB.

16. MogaenupoBaHre HEBO3MOKHOCTH Pa3ACIICHUs ITOIOCOB MAarHUTA.



17. MoaenupoBaHre MarHUTHBIX MTOJIEW MOCTOSIHHBIX MArHUTOB.

18.  OmsIT Dpcrena.

19. MarHuTtHOe noJie ToKa. DJIEKTPOMArHUT.

20.  /lelicTBME MarHUTHOTO MOJI HA MIPOBOJHUK C TOKOM.

21.  DnexTpoaBUTrarelb MOCTOSIHHOTO TOKA.

22. HccnenoBaHue SIBICHUS DIEKTPOMArHUTHON HHAYKIIHUH.

23.  Omnbitel Papajes.

24.  3aBUCUMOCTH HarpaBJICHUs MHIYKIMOHHOIO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHUS.

25.  DuekTporeHeparop MOCTOSHHOI'O TOKA.

Jlabopamopnuvie padbomul u onvimol.

1. OneiTel 1o  HAOIIIOICHUIO 3IEKTPU3ALUU TeT  UHIYKIUEH U 1pu
COIPUKOCHOBEHHH.

2. Uccnenosanue IEUCTBUA BIIEKTPAYECKOTO IOJII HAa TPOBOJHUKHU "
JIADIICKTPUKH.

3. CoOopka 1 mpoBepka pabOThI AMEKTPUIECKOM 1IETTH MTOCTOSIHHOTO TOKA.

4, N3mepenue u peryiampoBaHKe CUJIbl TOKA.

5. N3mepenue u peryiupoBaHHue HaIIPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYILETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTOopa U HANPSKEHUS Ha PE3UCTOPE.

7. OnpIThl, JEMOHCTPHUPYIOIIUE  3aBUCHUMOCTb  DJIEKTPUUECKOTO  COMPOTUBICHUS
MPOBOJHMKA OT €T0 JUIMHBI, TJIOIIA/IA MOMEPEUYHOr0 CEYEHUS U MaTepuara.

8. [TpoBepka mpaBua CI0KEHUS HAMIPSKEHUHN TIPH MOCIEA0BATEIIbHOM COSIMHEHUU JABYX
PE3UCTOPOB.

9. [TpoBepka mpaBuia A1 CUIIBI TOKA MPU NMApaUIeTbHOM COSTMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI ATEKTPUUECKOTO TOKA, HAYILIETO Yepe3 PEe3UCTOop.

11.  Omnpenenenue MOIIIHOCTH AIEKTPUIECKOTO TOKa,  BBIACIAEMON Ha
pe3ucrope.

12. HccrnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpeE3 JIAMIIOUYKY, OTHANPSKEHUS
Ha HEH.

13.  Omnpenenenune KIIJI narpeBarens.

14.  HccrnenoBaHre MarHUTHOT'O B3aUMOJACUCTBUS TOCTOSHHBIX MATHUTOB.

15. M3ydyeHMe MAarHUTHOIO IIOJI TIOCTOSIHHBIX MArHUTOB MpPU HUX OOBEIUHEHUHM U
paseleHuu.

16. HccienoBaHne AEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmnpITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CUIBl  B3aMMOJEUCTBUSA
KAaTyIIK{ C TOKOM M MarHuTa OT CUJIbI TOKA Y HAIIPaBJIEHUS TOKA B KaTYIIIKE.

18. H3yuenue neiCTBHUS MATHUTHOIO I0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. Usmepenue KIIJl anekTpoBUraTeIbHON YCTaHOBKH.

21.  OneITBl N0 KCCIENOBAHUIO SIBJIEHUS SJEKTPOMAarHUTHOM WHIYKIUU: MCCIEJOBaHUE
VU3MEHEHUN 3HAYEHHUs U HAIPABJICHUs UHAYKIIMOHHOIO TOKA.

9KJIACC

Pa3nen 8. Mexannueckue siBJICHHSI.

Mexannueckoe naBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMONMHENHOE JBHXKeHHEe. HepaBHOMepHOE
npsIMOJIMHENHOe ABMkeHHe. CpenHsss M MIHOBEHHAas CKOpPOCTh Tejla IpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOycKOpeHHOE MpsiMoynHElHOe aBrokeHne. CBoOogHoe maneHue. ObIThI
["anmunes.

PaBHOMepHOE ABIKEHHE MO OKpyXHOCTU. [lepuon u yactoTa oOparieHus.

JIuneitnas u yrinoBas ckopoctd. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

Ilepssiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkoH HeroToHa.



[TpyHIMI CYyTIEPIIO3ULIMM CHUII.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBXKEHHUS, CUIIaTPEHUS TIOKOS,
JIpyTrue BUJIbI TPCHMUSL.

Cua TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOTO najieHus. [IBmkenune
mianeT Bokpyr CousHna. IlepBas kocMuyeckas ckopocTs. HeBECOMOCTD U IEpETrpy3KH.

PaBHoBecue marepuanbHOl TOUKUA. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tea ¢
3aKpEIIEHHON OCBhIO BpatieHus. MoMmeHT cuibl. LleHTp TshxecTu.

Nmnynec tena. M3menenue umnyibca. MMiynbc cuiibl. 3aKOH COXPaHEHMsI HMMILYJbCa.
PeakTnBHOE BUKEHUE.

Mexanuueckass pabora u MoOImHOCTb. Pabora cui TsokecTd, ynpyroct, TpeHus. CBs3b
SHepruu U pabotbl. lloTeHuManbHas SHEpPrus Teia, IMOJHATOrO HaJ IHOBEPXHOCTBIO 3EMJIH.
IloreHumanbHas Heprus ckarou npyxkuHbl. KunernyeckassHeprus. TeopeMa O KMHETHYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW dHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHU4eCKOro JBM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TEIOTCUETA.

2. CpaBHeHue IyTeld M TPAaeKTOPUM ABMXKEHHS OJHOTO M TOrO K€ TEIAOTHOCUTEIIHHO
pa3HbIX TeJl OTCUETA.

3. W3mepeHue CKopocTH U YCKOPEHHUS IIPSMOJIMHEHHOTO IBUKEHHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBHKEHHUSI.

5. HaGnroneHue qBukeHus Tea o OKpy>KHOCTH.

6. Habnronenne MexaHW4eCKHX SBJICHHIA, TIPOUCXOISIINX B CUCTEME OTCUETa

«Tenexxka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUHU OTHOCUTEJIbHOKAOUHETa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHMS TejJa OT Macchl Tejla U JEHCTBYIOIIEH Ha HETOCHJIBI.

8. HaGnroneHue paBeHcTBa CUJl IPU B3aUMOJEHCTBUY TeEIL.

9. N3meHneHue Beca Tena Npu YyCKOPEHHOM JIBUKEHUH.

10. Ilepenmaya mmmyJsibca pu B3aUMOJEHCTBUH TEIL.

11.  IIpeoOpa3oBaHus FIHEPTHH ITPU B3aUMOJCHCTBUU TEl.

12.  CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJCHCTBHUH.

13.  CoxpaHeHue UMITyJIbca pU a0COJIIOTHO YIIPYTOM B3aUMOJEHCTBHH.

14. HabmroneHue peakKTUBHOTO IBUXKEHHUS.

15.  CoxpaHeHue MEXaHHUYECKOH 3HEpPruu npu cBOOOIHOM IMaJIEHUH.

16. CoxpaHeHuE MEXaHUYECKOW YHEPTUU NPU ABMKEHUH TeJla IO AEHCTBUEMIIPYKUHBI.
Jlabopamopmuvie pabomul u onvinol.

1. KonctpyupoBanue TpakTa Ajig pa3roHa W JajdbHEHIIEro PaBHOMEPHOTO JBUYKEHUS
Inapm(a HNJIN TCIICKKU.

2. Omnpenenenue cpenHell CKOPOCTH CKONBXEHHS Opycka WM ABWKCHUS IIapUKa IO
HAKJIOHHOH IIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUs! Tejla MPU PAaBHOYCKOPEHHOM JABMKEHUU MO HAKIOHHOM
IUIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JIBIXKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. [IpoBepka runoTe3sl: €CI MPU PABHOYCKOPEHHOM ABMKCHUH 0€3 Ha4allbHON CKOPOCTH

IMYTH OTHOCATCA KaK PsJ HEYETHBIX YUCCI, TO COOTBETCTBYIOIIHUEC IIPOMEKYTKH BPEMCHU
OAHMHAKOBBI.

6. WccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAalIbHOTO
JIaBJICHMSL.

7. Onpenenenre KO3QPUIUEHTA TPEHUS CKOJIbKEHUSI.

8. Onpenenenne )kECTKOCTH NMPYKUHBI.

9. Omnpenenenue pabOTBl CHUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHHU Tela 110
TOPU30HTAIBHOM MOBEPXHOCTH.

10.  Omnpenenenne paboOTBl  CHJIBI  yNPYroCTH opu  moaséMe  Ipysa  C

HUCIIOJIB30BAHUEM HCITOABUXKHOI'O U ITOABUXKXHOT' O 6JIOKOB.
11. N3ydeHue 3aKOHA COXpAHEHUS SHEPTHUU.
Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJHEI.



Konebarenbroe naBmxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWH: TEpUOJ], 4acToTa,
amImMTyna. MaremaTudeckuid M NpPYKUHHBIA  MasTHUKU. [IpeBpamienue »sHeEprum Ipu
K0J1e0aTeIbHOM JABM)KECHUU.

3aryxatomue Konebanus. BreiHyxaeHHsle konebanusa. PesoHanc. MexaHHUECKHE BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpononbHble nnmonepeynsie BOJIHbI. JlIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHusi. MexaHn4eCKre BOJIHBI B TBEPIOM TeJIE€, CEICMUYECKUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. Hbpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue konebanuii T moj1 AeWCTBUEM CHIIBI TSDKECTU M CHIIBLYTIPYTOCTH.

2. Habnronenune koneOaHmii rpy3a Ha HUTH U HA TIPY>KUHE.

3. Habuoienue BoIHYKIEHHBIX KOJIeOaHUN 1 pe30HaHca.

4. PacrnipocTpanenre npoAoibHbIX U IONEPEUHBIX BOJH (Ha MOJIENHN).

5. Habutoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pE30HAHC.

Jlabopamopnusie pabomut u onvimol.

1. Onpenenenue 4acTOThI U nepuoja  KosiebaHMM MaTEeMaTUYECKOTro
MasiTHUKA.

2. Omnpenenenre 4acTOThl U EPHO/a KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH ME€pUoja KOJ€OAaHUM IMOABELIEHHOTO K HUTHIPY3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IepHoja KoseOaHUM IMPYKUHHOTO MasiTHUKAOT Macchl
rpysa.

5. [IpoBepka He3aBUCHMOCTH mMepuoja KoJeOaHHWM Tpy3a, MOJBEIICHHOTO KHHUTH, OT
Macchl Tpy3a.

6. OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTb nepuoja KOJIeOaHMit
MPYKUHHOTO MAasATHUKA OT MACChI Tpy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus cBOOOIHOTO MaJeHUs.

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIIeKTPOMarHUTHOE ToJie. DIEKTPOMarHuTHeIC BOJTHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3neKTpOMarHUTHBIX BOJIH. VICTIOIb30BaHNe 3JIEKTPOMAarHUTHBIX BOJIH JJI COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa SJIEKTPOMArHUTHBIX BOJIH.
2. BoiHoBrbIe cBOliCcTBa CBeTA.

Jlabopamopnuvie padbomol u onvimol.
1. 3y4yeHune cBOMCTB 31€KTPOMAarHUTHBIX BOJH C IIOMOLIbI0 MOOUIIBHOTO TeJe(oHa.
Pa3jnen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas mopens cBerta. Mcrounukm cBera. IIpsMosnHENHOE paclpoCTpaHEHHE CBETA.
3atmenust Connua u JIyHel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs! CBETA.
[Tpenomnienne cBera. 3akoH IpeslomileHUs1 cBeTa. 1logHOE BHYTpEeHHEE OTpa)KEHHE CBETA.
Hcnonp30BaHrEe MOJTHOTO BHYTPEHHETO OTPAXKEHHS BONITUYECKUX CBETOBOJIAX.
JIunza. Xon myuei B nuH3e. OnTuyeckas cucreMa (oToarnmapara, MUKPOCKOIIAU TEJIECKOTIA.
['na3 kak onTuyeckas cuctema. bin3opykocTs U 1albHO30PKOCTbD.
Paznoxenne Genoro cera B cnektp. OnbiThl HhtoToHA. CllojkeHHE CIIEKTPaIbHBIX 1[BETOB.
Hucnepcus caera.
Hemoncmpayuu.
[IpssmonHeNHOE pacIpOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n3o0pakeHUH B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
IIpenomienue csera.
ONTHYECKUH CBETOBO/I.
Xon styueit B cOOMparonieil JIMH3e.
XoJ Ty4der B pacCerBaIONIEH JIMH3E.
[Tonmyuyenne n300paxeHU ¢ MOMOIIBIO JIHH3.

O N U A~WDN R



9. [Tpunnun aeicTBus GoToanmapara, MUKPOCKOIIA U TEIECKOTIA.
10. Mogzens rnasa.

11. PaznokeHue 6eioro cBeTa B CIIEKTP.

12.  TlomydeHue 6enOT0O CBETA MPH CIOKEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnuvie padbomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaXKEHUs CBETOBOIO Jiyya OT YIJIAlaJCHUs.

2. N3ydenune xapakTepUCTUK N300pakeHUs NPeIMeTa B IFIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yIjla IPEJIOMIICHHS CBETOBOIO JIyda OT yIJIalaJeHUs Ha
IPaHUIIE «BO3LyX—CTEKJIO».

4. [Tonmyuyenne n300paXeHUH ¢ TOMOIIBIO COOMPAIOIEH JTHH3HI.

5. Omnpenenenne GOKYCHOIO pacCTOSIHHUSI U ONTHYECKOM CHIIbI COOMPAIOLICHINH3BL.

6. OmnbITHI IO Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTD.

7. OnbITHl MO BOCHPUATHIO ILIBETA MPEAMETOB IPU MX HAOJIOJCHUH Yepe3lIBETOBBIC
(UIBTPBIL.

Pa3nea 12. KBaHTOBBIC SIBJICHUS.

OmnsiTel Pesepdopna u mnanerapHas monmenb aroma. Moxens atoma bopa.

Hcnyckanue u norioiieHue ceera aToMoM. KBanTel. JInHeluaTbie CIEKTpPHI.

PagnoaktuBHOCTh. Anb(a-, Oeta- W Tramma-usznydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyxnonnas wmopens aroMHoro sngpa. HM3oronbel. PannoaktuBHble mnpeBpamneHus. llepuon
noJypacrnaaa aTOMHBIX sJIep.

SAnepHble peakiuy. 3aKOHBI COXPaHEHUsS 3apsA0BOIO M MacCOBOTO YHUCEN. DHEprusi CBA3M
aTOMHBIX sfep. CBsA3b Macchl U 3Hepruu. Peakuuu cunTes3a unenenus saep. IctTouHuku 3Hepruu
ConHua u 3BE311.

Snepnas snepretuka. JeficTBUs paiuOaKTUBHBIX U3TyYEHUN HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrieKTphl N3ITy4€eHUs U MOTJIOLICHUS.

2. CrieKTphl pa3IMyHbIX ra3oB.

3. Crektp Bogopoza.

4. Habmtonienue TpekoB B kamepe Bunbcona.

5. PaboTa cuéTurka MOHU3UPYIOIIMX U3ITyYSHUH.

6. Perucrpanus usinydeHust IpUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimot.

1. HabutoieHne CromHbIX ¥ TMHEHYaThIX CIIEKTPOB U3JTyUEHUS.

2. HccnenoBanue TpPEeKOB: M3MEpPEHHME SHEPrUM YacTHIBI MO TOPMO3HOMY IyTH (10
dororpadusm).

3. W3mepeHue painoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-000011IAK0IIN I MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIINKA MOAYJIb MPEIHA3HAUYEH JUIl CHCTEMAaTHU3aluUuU 0000IIEeHUS]
MPEIMETHOTO COAEPKAHUS U OIbITa JIEATEIbHOCTH, IPUOOPETEHHOTONIPU M3YYEHHHM BCETo Kypca
¢u3uKy, a TakXke Uil MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3JK3aMeHy Mo (usuke uis
00y4aromuxcsi, BHIOPAaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu n3yuyeHUM JaHHOTO MOAYJISI PEAINU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ecreyrBaeTcs JOCTUKEHHNE MPEAMETHBIX U METANPEAMETHBIX IIIaHUPYEMbIX
pe3yabTaToB 00y4eHus, GOpPMHUPYETCsl €CTECTBEHHOHAy4Hass TPAaMOTHOCTb: OCBOEHHE HAyUYHBIX
METOJIOB HCCJIEJOBaHUS SBJIEHUN TMPUPOABI M TEXHUKH, OBIAJCHHE YMEHUSMU OOBSCHSTDH
bu3nueckue sIBIECHM, IPUMEHsIS TOJTyYeHHbIE 3HaHUS, pelaTh 3a7a4i, B TOM YHCIIE KaYe€CTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO AEATEIBHOCTHBIM XapaKkTep JAaHHOTIO pasjiena peaanu3yercs 3ac4E€T Toro, 4To
00yuaroIuecs BHIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM NIpeIaraeTcs:



Ha OCHOBE MOJYyYEHHBIX 3HAHUM pPacro3HaBaTh U HAyYHO OOBSACHATH (PU3NUYECKHE SBICHUS B
OKPY’KaIOIIeH MPUPO/Ie U TOBCEAHEBHOMN KU3HH;

UCIOJIb30BaTh HAYYHbIE METOJbI HCCIENOBaHUS (PU3NYECKUX SIBICHHI, B TOM 4YHCIE JUIS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HamOoOJee Ba)KHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIlpuMep, MPAKTUYECKOTO HCIIOIb30BAHMS PA3IUYHBIX MCTOYHMKOBOHEPIMM HA OCHOBE 3aKOHA
MPEeBpaIIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA IMPOI'PAMMBbI 11(0)
®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuenne GpU3MKN Ha YpOBHE OCHOBHOT'O OOIEr0 00pa3oBaHMsI HAMIPABICHO HA JJOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIXPE3YIbTATOB.

B pesynbrare wusydeHus (U3MKM HA YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHHUS Yy
oOyuaromerocst 0yayT chopMHUPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) IaTPHOTHYECKOTO BOCTUTAHUS:

e IPOSIBJICHUE MHTEpPEeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO pOCCHICKOW(U3NUEecKOn
HAYKH;

¢ [[EHHOCTHOE OTHOIICHHUE K JOCTHKCHHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa»KIaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

® TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)XICHHH OOIIECTBEHHO 3HAYUMBIX MITHYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (PU3UKH;

® OCO3HAaHWE BAKHOCTH MOPAJIBHO--3THUECKUX MPUHIUIIOB B ACATEIBHOCTH YUEHOTO;

e 3) 3CTETHYECKOr0 BOCIUTAHUS

e BOCHPHUATHE ICTETUYECKUX KauecTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTO MO3HAHMSI:

e OCO3HAHUE IEHHOCTU (PU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEN COCTABIIIONIEH KYJIbTYpPHI;

e pa3BUTHE HAayyHOU JTI0003HATEIBHOCTH, HHTEPECA K HCCIEI0BATEIbCKON AEATEIbHOCTH;

¢ 5) (popMupoBaHuUsI KYJbTYPHI 310POBbSI H IMOIMOHATBLHOT00JIATONIOJTYYHSI:

e OCO3HaHHUE LIEHHOCTH 6€30IacHOro 00pasa )KM3HHU B COBPEMEHHOM TEXHOJOTHUYECKOM MHpE,
BRXHOCTH TPaBWJI OE30MacHOTO TIOBEICHUS Ha TPAHCIOPTE, HA JOPOTax, C AJIEKTPHUUECKUM HU
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBUSX;

e c()OpMUPOBAHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHKUE CBOETO MpaBa Ha OIMOKYH TaKOTo Ke
mpaBa y Ipyroro 4enoBeKa;

¢ 6) TPY10OBOT0 BOCIIUTAHUS:

e AKTHUBHOE Y4YacTHE B PEHICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aIiy, Topoja, Kpas) TEXHOJIOTHIECKOW U CONMAIbHON HAaNPaBICHHOCTH, TPEOYIOIINX B TOM
qrcie U PU3NIeCKUX 3HAHHI;

e WHTEpeC K MPAKTUIECKOMY H3YUCHHUIO IPOQecCHii, CBI3aHHBIX C (PU3UKOIA,

e 7) 3K0JIOrHY€CKOr0 BOCIIMTAHMS

e OpHEHTAaIMs Ha TpPHUMEHEHHWe (GU3NYECKUX 3HAHUHM JUId pEHIeHHs 3a7ad B OO0JIACTH
OKpYXAroOIIe Cpenbl, MIAHHPOBAHUS TOCTYNKOB M OIICHKHM MX BO3MOXKHBIX TOCIEACTBHHA IS
OKPYXaIoIIei Cpebl;

® OCO3HaHHE II00ATBHOT0 XapaKTepa HIKOJOTHUECKUX MPOOJIEM U MyTell X pelIeHus;

e 8) ajanTanuyM K H3MEHSIOUUMCS YCJIOBUSIM CONMAIBLHOW U IPUPOTHOI Cpe/bl:

e NMOTPEOHOCTh BO B3aMMOACWUCTBUHM TPH BBINOJIHEHUH MCCIECJOBAHUNH M IPOEKTOB
buznyecKoil HaNpaBIEeHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

e TOBBILIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO IS TebHOCTD;

e MOTPEOHOCTH B JOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIE (DOPMYIUPOBATH

UJICH, TIOHSITHSI, THIIOTE3bI 0 (PU3MYECKUX 0OBEKTAX U SIBICHUSX;

e OCO3HaHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001aCTH(U3HKY;

¢ IUTAHUPOBAHKNE CBOETO pPAa3BUTUS B MPHOOPETEHUH HOBBIX (PU3NYCCKUX3HAHMIA,



e CTpeMJICHHE aHAIM3UPOBATH M BBISIBIIATH B3AUMOCBS3H IIPUPOJIBI, OOIIECTBA U

9KOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (U3UUCCKUX 3HAHUIA,

e OLICHKA CBOMX JEHCTBHHM C Y4ETOM BIMSHHS HA OKPY’KAIOIIYIO CPELy, BO3MOMKHBIX
r100aIbHBIX IOCIIEACTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTare ocBoeHUS MPOrpaMMEI 1o (PU3HUKE HAa YPOBHE OCHOBHOTO 00IIIET000pa30BaHUS Y
oOyuvaronierocst  OyaytT chopMHpOBaHBl  MeTampeIMeTHbIe Pe3yJbTaThbl, BKIHOYAIOIINC
MMO3HABATCJIbHBIC YHHUBCPCAJIBbHBIC y‘-IeGHBIe ﬂeﬁCTBHH, KOMMYHHKATHBHBIC YHHUBCPCAJIbHLIC
yueOHbBIC ICHCTBUS, PEryIATUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yueOHbIe NeiicTBUsiba3oBble JJoruueckue AeicTBHs:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBICHUN);

J yCTaHaBJIMBaTh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKALUU, OCHOBaHUS JUIsl 0000IeHNs
Y CPaBHEHUS;

J BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHUBOPEUYUS B paccMaTpUBaeMbIX (akTax,JaHHbIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

. BBISIBIISATh TTPUYMHHO--CJICJICTBEHHBIC CBS3M TPU W3YYCHUH (U3NYECKUX SBICHUU U

IPOIIECCOB, JIeNaTh BBIBOJBI C MCIIOJIb30BAHHEM JICAYKTUBHBIX WHHIYKTUBHBIX YMO3aKIFOUCHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3HUECKUX BEITUYHH,

. CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus: yueOHoi dpuznyeckoil 3agaun(cpaBHeHNE
HECKOJIBKUX BAapUAHTOB PEIICHUs, BBHIOOP HamOoJiee MOIXOJAIIET0 C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBble ucciienoBaTeIbCKUe e CTBHA:

. HCII0JIb30BaTh BOIIPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

o MIPOBOJMTH 10 CAMOCTOSTENBHO COCTABJICHHOMY IIJIaHY OIBIT, HECTIOXKHBIA (PU3NUECKUit
AKCIIEPUMEHT, HEOOIbINIOE HccaeioBaHne (U3UUECKOTO SBICHHUS,

. OLICHMBATh HA NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(POPMAIUIO, MOIYUYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

o CaMOCTOATENbHO  (popmMynupoBaTh OO0OOIIEHHUS W  BBIBOJABI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOMIOIEHUS, OTBITA, UCCIICIOBAHMUS,

. MIPOTHO3UPOBATH BO3MOXKHOE JIajbHEHNIIIee pa3BUTHE (DU3UUECKUX TPOIIECCOB, a TAKXKE

BBIJIBUTATh TPEATNOIOKEHUS 00 X Pa3BUTHU B HOBBIXYCIIOBUSAX U KOHTEKCTaX.

Pa6ora c undopmanueii:

J INPUMEHATh PA3IMYHbIE METO/bI, MHCTPYMEHTBl U 3alpochl MpH TOHMCKE U OTOOpe
uH(pOpMallMU WIN JaHHBIX ¢ YYETOM MPEASIOKEHHON yueOHOH (pu3nyeckoi 3a1a4u;

. aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Tpe/ICTaBICHUS;

. CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hopMy mpeicTaBieHUs HHPOpPMALUU U
WUTIOCTPUPOBATH pelllaeMble 331a4d HECIOKHBIMU CXEMaMH, AMarpaMMaMu, HHOHM rpadukoil u ux
KOMOUHAIMSIMU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eiiCTBHUSA:

. B Xoie OOCyXaeHuss y4eOHOro marepuaia, pe3yJbTaToB JIabOpaTOpHBIX paboT u
IIPOEKTOB 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYK/1a€MO TeMBbI U BBICKA3bIBAaTh UJIEH, HAICJIEHHbIE
Ha pellleHHe 3a]1auu U MoJIepKaHne01aroxKeaaTeIbHOCTH OOLCHUS;

o COIMOCTABJIAATL CBOM CYXIACHUA C CYXIACHUAMU APYIUX YUYAaCTHHKOB JMajora,
00OHapy’KUBaTh pa3IMyUe U CXOJICTBO MO3UIINH;

. BBIpA)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MIMChMEHHBIX TEKCTaX;

o nyOMMYHO  TPEACTABIATh  PE3yJbTaThl  BBITOJHEHHOTO  (DM3UYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUSI, IPOEKTA);

. MOHUMATh U MCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON M MHAWBUIYAIbHOMPAOOTHI pH

PEIICHUH KOHKPETHON (hM3UIECKOM MPOOIIeMBI;
) MPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OpPraHW30BBIBATH JEHUCTBUS IO €€



JOCTHKEHUIO: PaCHpeNeNiaTh POk, 00CYXkJaTh IMPOLECChl U Pe3yJbTaThl COBMECTHOM pPalOTHI,
000011aTh MHCHHS HECKOJIBKUX JTFO/ICH;

L] BBIIIOJIHATE CBOKO 4YaCTb pa6OTBI, A0CTUrass Ka4€CTBCHHOI'O pE3yJjibTaTa II0 CBOEMY
HAITPAaBJICHUIO U KOOPAUHUPYA CBOU ,Z[GI\/JICTBI/ISI C APpYyruMu 4JICHAMHUKOMAaHbI;
L] OLICHNBATh Ka4CCTBO CBOCI'O BKJIaJa B O6H.[HI>1 IMPOAYKT I10 KPUTCPUAM, CaAMOCTOATCIILHO

c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBepcaJibHbIe YueOHbIe neiicTBussCaMmoopranu3anmsi:

. BBISIBJIATH TPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYalUsX, TPeOyromux

JUTSL pelieHus (GU3nUecKux 3HaHUi;

o OpUEHTHPOBATLCS B PA3IMUHBIX MOAXOAAX IPUHATUS pELICHUH (MHIUMBUIYaJIbHOE,
NPUHSITHE PEIICHUs B TPYyIIe, IPUHITHE PEIICHUN TPYNIIOoN);

. CaMOCTOSITENIHO COCTaBISATh QJITOPUTM pemeHus (U3NYECKON 3aJaydl WU IIaHa
UCCJIEIOBAHMS C YUETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
IIpEeAJIaracMble BApUAHTHI PEILICHUN;

. 7ienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 pEILICHHE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN MHTEJIEKT:

. JlaBaTh a/IeKBATHYIO OLIEHKY CUTYallMH U MpeasaraTh IaH €€ N3MEHEeHHUS;

. OOBSICHATD PUUMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIeATeNIbHOCTH, aBaTh
OLICHKY IIPUOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUs (PU3MUECKOTO

WCCJIC/IOBAHUS WJIM TPOEKTA) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIMXCS CUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIIOBUSAM;

. CTaBUTh ce0s Ha MECTO JAPYroro 4ejJoBeKa B XOJE CIopa WM AUCKYCCUHM HaHAYUYHYIO
TEeMy, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

J NPU3HABAaTh CBOE MpaBO Ha OMMOKY MpHU peUuleHHH (QU3UYECKUX 3aJady WId B

YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€E IIPaBo APYroro.
INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce NpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE IOJIKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH Y OOYHAOLIUXCS YMEHUIL:

. WCTIOJB30BATh TOHATHS: (U3MYECKHEe W XUMHUYECKHE SBIICHHS, HaOIrO/IeHue,
HKCIEPUMEHT, MOJIeJIb, THIIOTe3a, CAUHHIBI (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHHS BelecTBa (TBEPI0E, )KHUAKOE, Ta3000pa3HOE), MEXaHUUECKOE JIBIKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, NPSMOJIMHEHHOE), TpaeKTopus, paBHOAEWCTByMOImas cuia, Jaedopmanus
(ympyras, macTU4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI,

. pasnuyath siBiieHus (aug¢ys3us, TenIoBoe ABUKEHHUE YacTUI] BEIIECTBA, pABHOMEPHOE
JIBIDKEHUE, HEpaBHOMEPHOE JBIKEHUE, MHEPITHS, B3AUMOJICHCTBHE TEJl, PABHOBECHE TBEPIBIX TEII C
3aKpeIUIEHHON OChIO BpallleHus, Nepeaya AaBlIeHUs] TBEPABIMU TEIaMH, XKUAKOCTSIMH U Ta3aMu,
aTMocQepHoe JaBJeHHe, IJIaBaHUEe TeJl, TPEBPAIeHIs] MEXaHUIEeCKOW YHEPTHH) 10 ONMMMCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

. pacrio3HaBaTh MPOSIBIICHUE U3yUYEHHBIX (PU3UYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM yHclie PU3NYECKUEe SBJICHUS B MPUPOJE: MPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSIMHU B
KMBOH W HEXXHUBOH MTPHUPOJIE, IEHCTBHE CHUIIBI TPEHHUS B IPUPOJIE M TEXHUKE, BIUSIHUAE aTMOC(HEPHOTO
JIABJICHUS] HA KUBOW OpPraHu3M, IUIaBaHHE PBIO, pplYard B Telle 4eJIOBEKa, IPU 3TOM MEepEeBOIUTH
MPAKTUYECKYIO 337auy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX
SIBIICHUI;

. OIMCHIBATh U3YYCHHbIE CBOMCTBA T€l U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3HUECKUe
BEJIMYMHBI (Macca, 00BEM, TNIOTHOCTD BEILIECTBA, BPEMS, ITyTh,CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA
YOPYTOCTH, CHUJIa TSKECTH, BEC Tela, CUjla TPEHUs, JaBiieHHe (TBEPAOTO Tela, )KUIKOCTH, rasa),
BBITQJIKMBAIOIIAsl CHJIa, MeEXaHW4eckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UIIMEHT MOJIE3HOTO JIeHCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIMAbHAS SHEPrus), Mpu
OTNMCAHHUU MPABUIIBHO TPAKTOBATb()PU3MUECKUI CMBICI HCIOIB3YyEMbIX BEJIMYMH, UX 0003HAYCHUS U



eIMHUIBI (U3NYECKUX BEIIMYHMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DHU3HUYECKYIO
BEJIMYMHY C JPYTHMU BEJIWYMHAMH, CTPOUTH TPaQUKU W3YYEHHBIX 3aBUCHMOCTEH (HU3UUYECKUX
BEJINYHH;

L XapaKTCpPU3oBaTh CBOICTBa TCII, (1)I/ISI/II-ICCKI/I€ SABJICHUS U ITPOLCCChI, UCITOJIB3Y: IIpaBUJIa
CJIOKEHUS cuIT (BIIOJIb OHOM TpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, MPaBHIIO
paBHOBecHsl pbryara (0510Ka),

«30JI0TOE TIPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTHHU, IPH ITOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCBHIBATh €r0 MATEMaTHYECKOE BBIPAKECHUE;

. OOBSICHATH (PU3HUYECKUE SBICHUS, TIPOIIECCHI K CBOMCTBA TEJI, B TOM YUCIIC H B KOHTEKCTE
CI/ITyaL[I/If/'I MMPAKTUKO-OPHUCHTUPOBAHHOI'O XapaKTCPa: BBIABIIATH IMPUYUHHO--CICACTBCHHLIC CBA3H,
CTPOUTH OOBSICHEHUE U3 1 —2 JIOTHYECKHUX IIIAaroB € OMOPOi Ha 1—2 N3y4eHHBIX CBOHCTBA (PU3UUECKUX
SIBIICHU, (PU3NYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

. pemarh pacuéTHble 3agadyd B 1-2 nelCTBHS, WCHOJIB3YsS 3aKOHBI W (OPMYIIBI,
CBA3BIBAIOIIINC (1)I/I3I/I‘IGCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIIOBHA 3aJa4U 3allMCbIBATh KPATKOC
yCIIOBHE, TOACTaBIATh (DPU3MYCCKHE BEIMYUHBI B (POPMYJIBI M MPOBOJHUTH PACUYETHI, HAXOIUThH
CIIPpaBOYHBIC TaHHBIC, HeO6XOIII/IMI)I€ IJid peICHUA 3aaa4, OUCHUBATb PCAIUCTUYHOCTD HOJIy‘-ICHHOﬁ
(U3NUECKOI BETUUNHBL;

. pacro3HaBath Mpo0IeMbl, KOTOPBIE MOKHO PEIIUTH MTPH IIOMOIIH PU3UIECCKUX METOJIOB,
B OIIMCAaHUM HCCIIEJOBAHMS BBIIEIATH IPOBEPSAEMOE MPEANONIOKEHUE (TUIIOTE3Yy), pa3inyarbh U
UHTEPIPETUPOBATh NOJTYYCHHBIPE3YJIbTAT, HAXOJAUTh OINIMOKU B XOJE OIBITA, JIEJIaTh BHIBOJIBI IO
€ro pe3yJibTaTaM;

. MIPOBOJIUTH OTBITHI TI0 HAOIIONCHUIO (U3UYECKUX SBICHUN WIM(QHU3HMUYECKHX CBOKCTB
Te): (OPMYIIMPOBATh MPOBEPSEMBIC IMPEIIOIOKEHHS, COOUPATh YCTAHOBKY U3 IPEIJI0KEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XOJ1 OMbITa U (POPMYITHPOBATH BHIBOJIBI;

o BBIIIOJIHATH MPsIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, MacChl Tena, 00bEMa, CUITbl U
TEMIEPATyphbl C HCIOIb30BAaHHUEM AHAJOTOBBIX U IUGPOBHIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
MpUOOPOB C YUETOM3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYUHBI OT JIPYroM ¢
HCIIOJIb30BAHUEM TIPAMBIX H3M€peHHI>i (SaBI/ICI/IMOCTI/I IMyTH PaBHOMCPHO ABMIKYILICTOCA TEJIa OT
BPEMEHHM [IBIDKEHUS Tela, CWIbl TPEHUs CKOJNbXKEHMs OT Beca Tela, KadecTBa 0OpabOTKU
HOBCpXHOCTCI\/JI TCJI WU HE3aBUCHUMOCTHU CHJIBI TPCHUA OT IIOIAANW COIMPUKOCHOBCHHA TCJI, CHJIBLI
YIPYTOCTH OT yIUTHHEHUS TPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tela
U OT IINIOTHOCTHU XHUJIKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTH TCJaa, OT FHY6I/IHBI, Ha KOTOpYIO
MOTPYKEHO TeIO, YCTIOBU MIaBaHMs TeJ, YCIOBUN paBHOBECHUS pbluara W OJOKOB), y4acCTBOBATh
B INIAaHUPOBaHWUN y‘~IG6HOFO HUCCJICAOBaHUA, CO6I/IpaTI) YCTAaHOBKY W BBIIIOJIHATH U3MCPCHUA, CIICAYS
NPEUIOKEHHOMY TUIaHy, (UKCHUPOBaTh pE3yJIbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BCJIMYMH B BHJAC MPECATOKCHHBIX Ta6.]'II/II_[ u Fpa(l)I/IKOB, JCJIaTb BBIBOABLI 110 PpeE3yJibTaTaM
UCCIIEIOBaHMS,

o IMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (i)I/ISI/I'-ICCKI/IX BCIINYNH (HJ'IOTHOCTI) BCUICCTBA
JKUJKOCTH U TBEPJOTO Tela, CUJIa TPEHUS CKOJIbKEHUS, TaBICHUEBO3lyXa, BBHITAIKMBAIOIIAS CHIIA,
JEeICTByIOIAs Ha MOTPYKEHHOE BXKUIKOCTH TENIO0, KOOPPUIMEHT IMOJIE3HOTO NEUCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAys MPEIOKEHHOW WHCTPYKIMU: TPH BBIOJHEHUH HU3MEpEeHUil cobupartb
SKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYCHUC HCKOMOU BCJIMYHHBI,

. coOMIoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu pabdore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
. yKa3blBaTh TNPUHILUIB JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JWHAMOMETp, COOOUIAlOIIMECS COCYAbl, OapoMeTp, pbluar, MOABUXKHBIA H
HETOABIKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTB;

. XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHMCIE: MOAIIUIHHUKHU, YCTPOMCTBO BOJAOIPOBOJA,
TUAPABIMYECKUI ITpecc, MAHOMETP, BBICOTOMED, MOPLIHEBOM HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
0 cBOMcTBaX (PM3MUYECKUX SIBICHUIN U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI H3aKOHOMEPHOCTH;

. MPUBOAUTE TPUMEPHl (HAXOauTh HWH(OpPMAIMIO O TpUMEpax) MPaKTHUYECKOTO
UCTIOJIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHON KU3HU ISl 00ecTiedeHrs: 6€30MacHOCTH pU



oOpalieHnn ¢ npudopaMu U TEXHUYECKHMHU yCTPONCTBAMHU, COXPAHEHHMS 310POBbS U COOJIIOICHUS
HOPMAKOJIOTMUECKOT'0 TIOBEJICHUS B OKPY KaIOILEH CPEIE;

. OCYILLECTBIATh OTOOp HMCTOYHUKOB HH(opmanuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIIMXCA3HAHUM U NMyTEM CpPaBHEHHUS Pa3IMUHBIX
UCTOYHUKOB BBLIENATh HHPOPMALIMIO, KOTOpas SBISAETCS MPOTUBOPEUYUMBOW MM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCIOJIb30BATh MIPH BBIIIOJIHEHUHU YUEOHBIX 3aJJaHUH HAay4YHO--TIONMYJISIPHYIO JIUTEPATYPY
(U3UIECKOro collepKaHMsl, CIPaBOYHBIC MaTepHalibl, pecypchiceT HTepHEeT, BlIaAeTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

. co3JlaBaTh COOCTBEHHBIE KPATKHWE MHCbMEHHBIC M YCTHBIE COOOIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaLUU (PU3MYECKOrO COJEp’KaHMs, B TOM UYHUCIE ITyOJIMYHO JIeNaTh KpaTKue
cooOmieHnss O pe3yibTaTrax IPOEKTOB WM y4eOHBIX MCCIEIOBaHUNA, HpPU OSTOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATHHMHBIM anmapar Kypca (U3UKH, CONPOBOXKIATh BHICTYIICHHE
MPE3EHTALUEH;

. IIPU BBIMOJHEHUM Y4eOHBIX NPOEKTOB M UCCIIEIOBAHUIN pacnpenessaTh 00s3aHHOCTU B
rpylnIe B COOTBETCTBUHU C IOCTaBJICHHBIMU 3aJla4aMH, CJIEAUTDH 32 BBIIIOJHEHUEM IUIaHA JIEHCTBUM,
aJIeKBaTHO  OLICHMBAaTh COOCTBEHHBI BKJIaJ B  JIEATENBHOCTh TIpYMNIbI, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxoHuy oOyueHuss B 8 KJjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHUI:

. HCII0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTANINYECKUE HaMOop(HbIe Tela, HACBIILIEHHBIA U
HEHACBIIEHHbI Tap, BJIAXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSI DSHEprus, TEIIOBOM
JIBUTATellb, SJIEMEHTApHbIM 3JEKTPUYECKUM 3apsil, DSJCKTPUYECKOE TIO0Je, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;

. pa3nuyath sBJIEHUS (TEIJIOBOE pacIIMpeHHe W cXaTue, Terionepenayda, TEIIoBOe
paBHOBECHE, CMauyMBaHHE, KaNWUISIPHbIE SBJICHUS, WCIApeHHe, KOHJICHCAllMs, IUIaBJICHUE,
KpUCTalu3aus (OTBepeBaHUE), KUIEHUE, Terionepenada (TEemIonpoOBOIHOCTb, KOHBEKIHS,
U3ITyuyeHUe), SJEeKTpU3alusl TeJ, B3aUMOJACWCTBHUE 3apsiioB, JCHCTBHUS AJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJEHCTBIE MarHuTOB, AEHCTBUE MArHUTHOTO IOJS HA IPOBOJHHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKLHMS) O ONHCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

. pacrno3HaBaTh MPOSBIEHUE W3YUEHHBIX (PU3MUECKUX SBJICHUHN B OKPYXKaloIleM MHpE, B
TOM 4Hclie GU3NUECKUE ABJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSDKEHUE U KalUJUIIPHbIE SIBICHUS
B MIPUPOJIE, KPUCTAILIBI B NpUpoe, uzinydyenne ConHila, 3aMep3aHrue BOJAOEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHUe POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUECKUEsBICHUS B aTMochepe, IEKTPUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipelid MOII0COB, POJIb MATHUTHOTO TOJIS JJIs )KU3HU
Ha 3emJie,ToJIIPHOE CUSHUE, ITPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOICTBA (MTpU3HAKU) (PU3UUECKUXSIBICHHUI;

. OIMCHIBATh M3YUYEHHBIE CBOICTBA Tel U (pU3MUECcKHe SBJICHUS, UCTIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJAeidbHas TEIUIOEMKOCTb
BEIIIECTBA, Y/IeJbHAas TEIIOTa IJIaBJIEHUs, yIebHas TeIUI0Ta MapooOpa3oBaHusl, yIe/IbHAs TeIIoTa
CrOpaHMsl TOIUIMBA, KOX(PGUIMEHT MOJE3HOTO AEHCTBHS TEIJIOBOM MaIllMHbBI, OTHOCHUTENIbHAS
BIQKHOCTb BO3/lyXa, OJJIEKTPUYECKUM 3apsAl, CWIa TOKa, DJIEKTPUYECKOE HampsKEHUE,
COMPOTUBIIEHUE MPOBOAHMKA, YJEIbHOE CONPOTHBICHHE BEIIECTBa, paboTa M MOIIHOCTb
AIIEKTPUUYECKOTOTOKA), TPH ONUCAHUU NMPABHIBHO TPAKTOBATh (PM3UUYECKUH CMBICI UCIIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS] U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOLINE
JaHHYI0 (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpauKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTUYNH;

. XapaKTepu30BaTh CBOMCTBAa Tel, (pU3MUYECKHe SIBIEHUS M TPOLECCH, HCIONb3Ys
OCHOBHBIC IIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOM TEOpUM CTPOCHHUs BEIECTBA, IPUHIIMII
CyNepno3ulUK 1oJjell (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma i
ydacTka 1end, 3akoH J[xoyns—JleHna, 3aKoH COXpaHEHUs! SHEPTUH, NIPU 3TOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MAaTEMaTHUECKOE BBIPaKEHUE,



J OOBSICHATh (pU3HUYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluil NPAaKTHUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATH IIPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTB OOBACHEHHE U3 1—2 TOrMYECKUXIIAroB ¢ ONopoi Ha 1-2 u3yuyeHHbIX CBOICTBA (PU3HMUECKUX
SIBJICHU, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pemwath pacuéTHble 3afauyd B 2—3 JEHCTBUSA, HCHOJb3Ys 3aKOHbI M (OPMYIIbI,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3allMChIBATh KPATKOE
YCIIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX AJIS PELICHUs 3a/J1a4yd, BbIOUpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoquMble [UIsl €€ pEeLIeHUs, IPOBOAUTH pacué€Tbl M CpPaBHUBATH IIOJIYYEHHOE 3HAYCHHE
(GU3M4eCKOil BEITMUMHBI C U3BECTHBIMU JIAHHBIMU;

J pacro3HaBaTh Ipo0IEeMbl, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOLTH (PU3UIECKUX METOJIOB,
UCIIOJB3Ysl OINMCAHUE HCCIECNOBAHMS, BBIACIATH IIPOBEPSEMOE MPEAINOIOKECHUE, OLICHUBAThH
IIPaBUIILHOCTB NOPSAIKAIPOBEICHUS UCCIEC0BaHUs, JEIaTh BbIBOIBI;

J IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX ABICHUN MIH(DU3UUECKUX CBOMCTB TeJl
(KanmuJUIIpHBIE SBJICHUS, 3aBUCUMOCTD JABJICHUSIBO3AYyXa OT €ro 00b&Ma, TeMIepaTypsl, CKOPOCTH
npolecca OCThIBAHMSI M HarpeBaHUs IMPH W3JIYYEHHU OT LIBETa M3JIydarouled (MOrjouIaroeil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPBI KUIKOCTH U IUIOLIAAH €€ IOBEPXHOCTH,
JJIEKTpU3alMsl TeJl U B3aUMOJEHCTBHUE IEKTPUYECKUX 3apsA0B, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuTOB,BU3yaIM3alisl MarHUTHBIX IIOJIEH ITOCTOSHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO I1OJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,CBOMCTBA JJIEKTPOABUIATEN ITOCTOSIHHOIO
TOKa): (hOpMyJIUpPOBaTh MPOBEPSIEMbIE MPEIOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000py0BaHUs, ONUCHIBAThH XO/1 ONbITA U (POPMYIHPOBATH BHIBObL;

. BBIIIOJIHAT INPSMBIE MU3MEPEHUS TEMIIEPATYpPbI, OTHOCUTEIIBHON BIaXXKHOCTH BO3YyXa,
CHJIBI TOKAa, HAINPSDKEHHsI C MCIIOJNB30BAaHMEM AaHAJOTOBBIX NMPHOOPOB M JATYUKOB (PH3UUECKUX
BEJIMYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C yUETOM 3aJJaHHOM aOCONIOTHOM MOrPELIHOCTH;

o MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3WYECKOM BEIUYMHBI OT APYroil ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTb CONPOTUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI,
IJIOMIA ITONIEPEYHOIO CEUYECHHUSI U YAEIBHOIO COITPOTHUBIICHHS BEIIECTBA POBOAHUKA, CHJIbI TOKA,
UIYILEro Yepe3 MPOBOIHUK, OT HAIMIPSHKEHUS Ha IIPOBOJHUKE, UCCIIEJOBAaHUE TIOCIIEI0BATEIBHOIO U
NapajuIeJIbHOTO COEIMHEHUHN MPOBOJHUKOB): MJIAHUPOBATH UCCIIEOBAHHUE, COOMPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, Ceays MPEeAIOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3yJbTaThl MOJYyYECHHOM
3aBUCHUMOCTH B BUJIE TaOIUI U TpaKOB, J€JIaThBBIBO/IBI 110 pE3yJbTaTaM HUCCIIETOBAHMS;

. MIPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BeIMUYUH (yIelbHas TemI0EMKOCTb
BEILIECTBA, CONPOTUBIICHUE IPOBOIHUKA, pa00Ta UMOIHOCTh 3JIEKTPUYECKOT0 TOKA): INIAHUPOBATh
U3MEpEeHus, coOUpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys MPEAIOKEHHONH HHCTPYKLUH, U
BBIYMCIIATh 3HAYCHUE BEJIMUMHBI,

. coOMrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;
. XapaKkTepu30BaTh TMPUHIUIBI JIEHCTBUS M3YYEHHBIX NPHUOOPOB M TEXHUYECKHX

YCTPOMCTB C OMOPOI Ha UX OMUCAHUS (B TOM UKCJIE: CHCTEMAaOTOIJICHHUS JOMOB, TUTPOMETP, ITapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DICKTPUUYECKOH SHEPrHM, DIEKTPOOCBETHTEIbHbIE
npuOOpbl, HarpeBaTeNbHbIE 3JIEKTPONPHUOOPH (IIPUMEPHI), BJIEKTPHUUECKHE NPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENIb MOCTOSHHOTO TOKa), MCMHOJb3Yys 3HAaHUS O CBOMCTBaxX
buznyecKux sIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEPHUTEIbHbIE MPHUOOPHI 10
CXeMaM M CXE€MaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETP,TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIISITH CXEMBI AJIEKTPUUECKUX
Hernel ¢ IMOCIel0BaTeIbHbIM U NAapajIeNIbHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003HaYCHHSI FTIEMEHTOB JICKTPUUYECKHX IIeTICeH;



. MPUBOAUTE TPUMEPHl (HAXOAuTh HWH(OpPMAIMIO O TpUMEpax) MPaKTHIECKOTO
UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHOW KHU3HHU 151 00ecTiedeHrs1 0€30MacCHOCTH PpU
oOpailieHuu ¢ mpubopamMu U TEXHUUYECKHUMH YCTPONMCTBAMU, COXPAHEHHUS 30POBbsI M COOTIOACHUS
HOPMAKOJIOTMUECKOT'0 IIOBEJICHUS B OKPY KaIOILEH CPEE;

. OCYIIECTBIISATH MOUCK HHPOpMAIH Pu3ndeckoro coaepkanus B UntepHere, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U IMyTEM CPAaBHEHHS JOMOJHUTEIBHBIX HICTOUHUKOB BBIACTATH HH(OPMAIIHIO,
KOTOpas SIBJISIETCANPOTUBOPEUUBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

. MCIIOJIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3aJaHUi HayYHO--TIOMYJISIPHYIO JIUTEPATYPY
buznyecKoro coaepxkaHus, ClipaBOYHbIE MaTepHalibl, pecypceiceTu MHTepHeT, BIaaeTh npuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

. co3/1aBaTb COOCTBEHHBIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKHUX HCTOYHUKOB (PM3MUECKOTO COJIEP)KaHHs, B TOM YHCIE MyOJINYHO
MPEJCTABIATh PE3YJIbTAThl TPOSKTHOMUIIN UCCIIEA0BATENbCKON NESATEIbHOCTH, IPU 3TOM IPaMOTHO
UCTIOJIb30BaTh U3yUYCHHBIN MOHATUIHBIN ammapar Kypca (HU3UKH, COMPOBOXKAATH BBICTYIUICHHUE
Mpe3CeHTAlNEN;

. NpPU BBHIOJIHEHHH YYEOHBIX TPOEKTOB M HCCIEAOBAaHWHA (DU3NYECKHX IPOLIECCOB
pacrpenensiTh 005S3aHHOCTH B TPYIINIE B COOTBETCTBUH C IMOCTABJICHHBIMH 3aJayaMu, CJIEIUThH 3a
BBITMIOJTHEHHUEM IJIaHa JEHCTBUI U KOPPEKTUPOBATh €T0, aJIeKBaTHO OI[CHUBATh COOCTBEHHBIN BKIIA]
B JIEATEJIILHOCTh I'PYMNIIbl, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE,IPOSBIISAS TOTOBHOCTD
pazpemiaTh KOHQIUKTHI.

K kxoHuy oOyueHuss B 9 KJjacce INpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCT Y OOYHAIOIINXCS YMEHUIA:

. UCIOJIb30BaTh IMOHATHS: CHCTEMa OTcuéra, MaTepuaibHas TOYKa, TPaeKTOpHUs,
OTHOCUTEIIbHOCTh MEXaHWYEeCKOro NBIKeHUs, Aeopmainus (ymnpyrasi, IiacTUyeckas), TpeHue,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOJIIOTHO
TBEPJIOE TENO, LEHTP TSHKECTH TBEPJOro Teja, paBHOBECHE, MEXaHWYECKHE KoieOaHWs U BOJHBHI,
3BYK, HH(PaA3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIA3JIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh M JTAIbHO30PKOCTh, CIIEKTPhl UCITYCKAaHUs U IMOIJIOIIEeHus, alb(a-, OeTa- U ramma-
U3ITy4EeHUsl, U30TOIBL, SiJIepHasi YHEPreTHKa;

. pa3nuyath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MpPSIMOJIMHEHHOEe JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHNE, CBOOOHOE MaJIeHUE TeJl, pABHOMEPHOE JIBH)KEHUE
[0 OKPY>KHOCTH, B3aMMOJIEHCTBHE TeJI, PEaKTUBHOE [BH)KEHHE, KojebaTeIbHOEe JBHKCHHE
(3aTyxarIIre U BBIHYXKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAXKEHUE 3BYKA,
NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAXEHHE W IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKeHHE CBETa, pa3jio’keHue OEeJoro CBETa B CIEKTP U CIO0XEHHE CHEKTPAJbHBIX LBETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAs paJUOaKTHUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTpa
U3ITy4eHUs) MO OMMCAHUI0O MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOe SIBICHUE,

. pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (QU3NYECKUX SIBJICHUM B OKpY>KaIOLIeEM MUpe (B
TOM 4Hcie (pu3NYecKre SBICHHUS B MPUPOJE: NMPUIUBBI U OTJIUBBI, ABWKEHHE TulaHeT CONHEYHOM
CUCTEMbI, PEaKTUBHOE [BUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHaMH, X0, LIBETA TE€J, ONITUYECKUE ABJICHUS B IPUPOJIE,
Ouoyoruvyeckoe JeHCTBUE BHUIUMOTO, YJIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO U3Iy4YeHUH,
€CTEeCTBEHHBINPAAMOAKTUBHBIN (POH, KOCMUYECKHE JTY4YH, PaJHOAKTUBHOE M3ITyuyeHHE MPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PAIMOAKTUBHBIX U3TyYEHUI HAa OPTaHM3M YelIoBeKa), IPU 3TOM IEPEBOAUTD
NPaKTUYECKYIO 3aJlauy B y4eOHYI0, BBIJIENATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKU) (U3UUECKUX
SIBIICHHIA,

. OIMCHIBATh M3YUYEHHBIEC CBOICTBA Tel U (pU3MUECcKHe SBJICHUS, UCTIONb3Ys (PU3NYECKHE
BEJIMYMHBI (CpeAHsIs 1 MTHOBEHHAsl CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOpPEHUE,
nepeMelIeHne, MyTh, YIJIOBask CKOPOCTh, CHJIa TPEHMS, CUJIa YIIPYTOCTH, CUjla TSUKECTH, YCKOPEHHE
CBOOOJHOTrO MaJIeHus, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUITbI, MEXaHUYecKasi paboTa U MOIIHOCTb,
NOTEHLMAIbHAsl DHEPIUs TeJa, IOAHATOrO HaJ IMOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS 3HEPIUs
CKaTOM MpPY>KUHBI, KUHETUYECKasi SHEPrusi, MOJHas MEXaHWYecKas SHEeprus, MepuoA M 4YacToTa
KoJIeOaHUH, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTeb



MPEOMIICHUS Cpeibl), TPU ONMMCAHUN MPABUIBLHO TPAKTOBATh (PU3NYECKUI CMBICT MCIIONIb3yEMbIX
BEJIMYMH, 0003HAYCHHUS W CIUHUIBI (PU3NUECKUX BEIUYHMH, HAXOIUTh (DOPMYIIbI, CBSI3BIBAIOIIHNE
JaHHYI0 (U3UYECKYI0 BEIUYHMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpadUKH H3yYEeHHBIX
3aBUCHUMOCTEH (PU3NICCKUX BEITHYNH;

. XapaKkTepu30BaTh CBOMCTBA Teld, (PU3NUYECKHE SIBJICHUS U MPOLIECCHI, UCIIOJIb3Ys 3aKOH
COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPHUHIMII CYNEPIO3UIUN CHJI, MPUHITHI
otHOocuTenbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETIOMIICHUS CBETA, 3aKOHBI COXPAHECHHUSI 3aPsIIOBOTO M MACCOBOTO YUCEII TIPH SACPHBIX PEAKIIUX,
OpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3allUChIBATh €ro MaTeMaTU4YecKOe
BEIPAKCHHC;

. OOBSCHATH (pU3MUECKHE MPOIeCChl W CBOMCTBA T, B TOM YHCIE€ M B KOHTEKCTE
CUTyallui TPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO--CIIC/ICTBEHHBIC CBS3H,
CTPOUTDH OOBSCHEHUE U3 2—3 JIOTHYECKUXIIIArOB C OMOPOi Ha 2—3 N3YUYEHHBIX CBONCTBA (PU3UUECKUX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

. pemiate pacu€THbIC 3a7auu (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ),UCIIONb3YS
3aKOHBI U (DOPMYIIBI, CBSA3BIBAIONINE (PU3MUSCKHUE BEITUYHHBI: HAOCHOBE aHAIN3a YCIIOBHUS 3a/1a4M
3aMuChIBaTh KPATKOE YCIOBHE, BBIABISATH HEJOCTAIONIME WM W30BITOYHBIC JAaHHBIE, BHIOMPAThH
3aKOHBI M (QOpPMYIBl, HEOOXOIWMBbIE [JIsi pELICHHUS, MPOBOAUTH pPACU€Thl U OICHUBAThH
PEAUTHCTUIHOCTD TIOYYEHHOTO 3HAUCHUS (PU3MYECKON BEIIMUUHBI,

. pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3HUUECKUX METOJIOB,
UCIIONIBb3YSl OIHMCAHWE WCCIICOBAHMSI, BBIACIATH MPOBEPSEMOE MPEANOIOKCHUE, OIICHUBATH
MPaBWIBHOCTh TOpPsAKA MPOBEIEHUS HWCCIENOBaHMS, JeJaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUI U OIBITOB;

. MIPOBOUTH OIBITHI [0 HAOTIOCHHUIO (PU3HUECKUX SIBICHUIN MIH(DU3NIECKUX CBOMCTB Tell
(M3ydeHue BTOpPOTO 3akoHAa HBIOTOHA, 3aKOHA COXPAHEHUS DSHEPTHH, 3aBUCUMOCTH TIEpHOJIA
Kosie0aHui MPY>KMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTDH OT
aMIUTUTYIBl MaJbIX KOJeOaHW#, MPSIMOJIMHEWHOE DPACIpPOCTPAHCHHE CBETa, pa3lioKeHHE Oenoro
CBETa B CIIEKTP, U3yUYEHHE CBONCTB M300pa’K€HUS B TUIOCKOM 3€pKalie M CBOMCTB M300pakKeHUS
npeaMeTa B COOMparomiel JTuH3e, HAOMI0CHIE CIUIONIHBIX U JIMHEHYIATHIX CIIEKTPOB M3JTYUCHHS):
CaMOCTOSITENILHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 0OOpYIOBaHHS, OMHCHIBATH XOJ
OTIBITA M €T0 PE3yJIbTAThI, (HOPMYIUPOBATEBBIBOIBL;

. MPOBOAUTh TPH HEOOXOAMMOCTH CEpPHI0 MPSMBIX HM3MEPEHUH, OMpenenss cpeaHee
3HAUYCHHE H3MEepsieMOl BeTU4HHBI ((DOKYCHOE pacCTOSHUE COOMPAIOIIECH JIMH3BI), 00OCHOBBIBAThH
BBIOOD criocoba u3MepeHus (M3MEePUTENLHOTO MPUOOpPa);

. MPOBOJIMTH HCCJICIOBAHUE 3aBUCUMOCTEH (DM3MUSCKUX BEIIMYUH C HCIIOJIB30BAHHEM
OPSIMBIX U3MEPEHHUI (3aBHCUMOCTh IMYyTH OT BpPEMEHU IPHU PAaBHOYCKOPEHHOM JABMXEHHH 0e3
HAYaJIbHOW CKOPOCTH, TepHoAa KOoJIeOaHWH MareMaTHYeCKOro MasTHHKAa OT JUIMHBI HHTH,
3aBUCHUMOCTH yIJla OTpa)XK€HHUsS CBeTa OT yria MaJCHHs U yria MPEJOMIICHUS OT yria MajaeHus):
TUTAHUPOBATh HCCIICIOBAHKUE, CaMOCTOSITEIbHO COOHMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJTyYEHHOUW 3aBUCUMOCTH (PU3UYECKUX BEIMYWH B BHUJE TaOIUIl U TPaduKOB, AeNaTh BBIBOIBI IO
pe3yJIbTaTaM HCCIICIOBAHNUS;

. MPOBOANTh KOCBEHHBIC M3MEpPEHHUs (PU3NYECKUX BEIUYUH (CpeqHsisi CKOPOCTh H
YCKOpPEHHUE Tella TIPU PAaBHOYCKOPSCHHOM JBHKCHHH, YCKOPEHUECBOOOIHOTO MaIeHUs, KECTKOCTh
NPYXUHBI, KOXPOUIIMEHT TPEHUS CKOIBKECHHS, MEXaHHYecKas padoTa W MOIIHOCTh, YacTOTa U
nepuo; KoieOaHui MaTeMaTHIECKOTO U MPYKHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIICH
JUH3bI, PaAUOAKTUBHBIA (DOH): TUTAHUPOBATH W3MEPEHHS, COOMpPATh OKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBITIOJIHATH M3MEPEHUS, CIIEeIys NMPEUIOKCHHOW WHCTPYKIIMH, BEIYACIIATH 3HAYCHHUE
BEJIMYMHBI M aHAIM3UPOBATH TIOMYUYEHHBIC PE3yNbTaThl C YUYETOM 3aJJaHHOW MOTPENIHOCTH
W3MEPEHHI;

. coOmogaTh TMpaBWja TEXHUKM O€30MacHOCTH mpu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;
. pa3nuyaTh OCHOBHBIE NPU3HAKW M3YYEHHBIX (DU3MUECKUX MOJEJeH: MarepHuaIbHas

TOYKa, a0COTIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IJIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAs MOJIENIbaTOMHOTO SIAPa;



J XapaKTepu30BaTh MNPUHLUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM HA UX OMUCAHUS (B TOM YHUCIIE: CIIUAOMETP, TaTYUKH MOJOKEHUSI, PACCTOSTHUS
U YCKOPEHHs, DaKeTa, HXOJIOT, OYKM, IEepHUcKon, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETpP, Kamepa Buibcona), uConb3ys 3HaHUS O CBOHCTBAX (PU3MUYECKUX SIBICHUH
U HEOOXO0UMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

L HCIIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX yCTpOfICTB,
U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTMYECKUX MTPOLECCOB MPUPELIEHUH Y4eOHO--IPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI AJISI MOCTPOCHUS M300pakeHUH B IJIOCKOM 3€pKaje U coOuparoreit
JIMH3E;

o NPUBOANUTH TPUMEPHl (HAXOAWTH HMHPOPMALHUIO O TMPHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3UUECKUX 3HAHUH B IOBCEITHEBHOM KM3HHU Il oOecredeHns: 0e301acCHOCTH U
oOpamieHny ¢ npudopaMu U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHHS 310POBbS U COOJIIOICHHS
HOPMOKOJIOTMYECKOT O TIOBEJCHUS B OKPY’KAIOILLEH CpeleE;

. OCYIIECTBIATh IOUCK HHpopManuu @usndeckoro coaepxxkanuss B HHrepHere,
CaMOCTOSITENIbHO (hOPMYJIUPYS MOMCKOBBIH 3ampoc, HAXOJUTh IYTH ONpEAETIeHUs JOCTOBEPHOCTU
HOqueHHOﬁ I/IHCI)OpMaIII/II/I Ha OCHOBE MMCIOIIUXCA 3HAaHUH U JOITIOJIHUTCIIBbHBIX NCTOYHUKOB,

. UCIOJIb30BATh MIPU BBHIIOJIHEHUHU YUEOHBIX 3aJJaHUH HAay4YHO--TIOMYJISPHYIO JIUTEPATypy
(bu3MUecKoro cojepkaHusl, CIpaBOUYHbIe MaTepHalbl, pecypcsiceT MHTepHeT, BiaaeTh NpuémMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusl HHPOPMALMH U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

. CO3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHHS HA OCHOBE MH(OpMaIUK U3
HECKOJIBKUX HCTOYHHKOB (bI/ISI/I‘IeCKOI‘O COACpIKaHu, HY6JII/I‘IHO MNpeaACTaBJIATL PE3YJILTAThI
IIPOEKTHOM WJIN UCCIIEN0BATEIbCKONACITENbHOCTH, IIPU 3TOM IT'PaMOTHO MCIIOJIb30BaTh N3y4YE€HHBIN
NOHSATUIHBIN anmapaTt U3y4yaeMoro pasjena (U3UKH U COMPOBOKIATH BBICTYIUICHUE MPE3CHTALUEH
¢ y4€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3aesioB U TeM (audposBbIe)
KoHnTposibHbIE IpakTH4yeckue
n/n NMporpaMmal Bcero o0pazoBaTe/bHbIE
PadoThI padoThI
pecypchl
Paznen 1. ®usuka u e€ pojib B NO3HAHUHU OKPYKAIOIIEro MUPa
1.1 ®du3uka - HayKa O MPUPOAC 2 buGmorexa [IOK
' y PHpoA https://m.edsoo.ru/7f416194
1.2 Ou3nUeCKue BEITMIHHBI 2 1 bubnnorexa IIOK
https://m.eds00.ru/7f416194
Bbubanoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METOJ] TIO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pa3nen 2. [lepBoHavyajbHbIE CBEIEHHSI O CTPOCHUM BeHIECTBA
bubnuoreka [JOK
2.1 C 1
TPOCIHE BelllectRa https://m.edso0.ru/7f416194
29 JIBmkeHne m B3aUMOJICUCTBHE YaCTHI] 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso00.ru/7f416194
Bbubnuoreka LIOK
2.3 ArperaTHbIE COCTO elecTBa 2
TPEratHet O BETECTE https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Pa3gen 3. JIBM:keHHe M B3aMMO/IeiCTBHE TeJl
3.1 Mexanndeckoe IBIDKEHHE 3 bubmmorera LIOK

https://m.edsoo.ru/7f416194
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bubmmoreka LIOK
3.2 u 4 1
HEPUIL, Macca, HIoTHOCTS https://m.edso00.ru/7f416194
bubmmoreka LIOK
3.3 Cuna. B 14 2
A, DIt ent https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 4. JlaBieHue TBEPABIX TeJl, KHAKOCTEH M ra30B
41 [Hasnenne. [lepegaya naBieHus TBEPIABIMU 3 bub6mmorexa [JOK
' TEJaMU, JKUAKOCTIMU M Ta3aMu https://m.edsoo.ru/7f416194
Bbubanoreka [IOK
4.2 S
Jlasenne KuaKocTh https://m.edsoo.ru/7f416194
bubnuoreka LIOK
4.3 A 6
TMOChepHOe fiaBieHHe https://m.edsoo.ru/7f416194
44 HeiicTBHUE KUAKOCTH M ra3za Ha MOTPY>KEHHOE 7 3 Bbubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3pnen 5. Pa6oTra u MOIIHOCTH. JHEPrust
5.1 Pabora 1 MOIIIHOCTL 3 1 buGnmorexa HOK
https://m.edsoo.ru/7f416194
Bbubmuoreka LIOK
5.2 I1 5 1
POCTHIE MEXAHUIMBL https://m.edsoo.ru/7f416194
Bubnuoreka LIOK
5.3 M 4 1
eXaHHecKad SHepritt https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PezepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12
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8 KJIACC

Koan4vecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (mudpossbie)
Ne /o Konrpoabubie | IIpakTnuyeckue
MpPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. TenjioBble siBJIeHMSI
bubnuoreka LIOK
11 C i 7
TPOCHIE H CBOHCTEA BEMectna https://m.edsoo.ru/7f4181ce
Bbubanoreka [IOK
1.2 T 21 1 5
CHIOBRIC HIPOLECEH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiekTpryecKue  MarHUTHbIE SIBJICHUS
21 DNeKTpUUYECKUE 3apsi/ibl. 3apspKeHHBIC Telia 7 1 butmmorexa [JOK
' U UX B3aUMOIENCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN JIEKTPUICCKUI TOK 20 1 7 bubmorera [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBJICHHS 6 1 15 bubnmorexa TIOK
https://m.edsoo.ru/7f4181ce
Bubnuoreka LIOK
2.4 6) 4
HICKTPOMATHITTHAA HILYKII https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5
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9 KJIACC

KoaunuecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (mudpossbie)
Ne /o Konrpoabubie | IIpakTnuyeckue
MpPOrpamMMbl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
Paszgen 1. Mexannueckue siBJIeHHS
11 Mexanndeckoe OBMIKEHUE U CIIOCOOEBI €r0 10 1 bubnuoreka LIOK
' OTIHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumMoneictsue Ten 20 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHUS 10 3 bubmorera IIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3ges 2. Mexann4yeckue K0JIe0AHUA M BOJTHBI
2.1 Mexanndeckue KoireOanus 7 3 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuyeckue BOJIHBI. 3BYK 8 1 3 bubamoreia LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMarHuTHOE 10JIe M JIeKTPOMATrHUTHBIE BOJTHBI
31 DNEeKTPOMarHuTHOE TOJIe U 6 5 bu6mmorexa [JOK
' 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pasnen 4. CBeToBbIe ABJICHUA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI paCIPOCTPAHCHUS CBETA 6 2 buGmorexa [IOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.2 JI 0 6 3
FHISEL I OTTHHACCICHE HPHDOPH https://m.eds00.ru/7f41ada6
bubnnoreka [IOK
4. P 2
3 asJIoKeHHE OEJIOro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznen 5. KBanToBble IBJICHUSA
Bbubanoreka [IOK
1 151 4 1
5 CIIyCKaHHE U TIOTJIOLICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bubnuoreka LIOK
5.2 C 6 1
TPOCHIE ATOMHOTO sipa https://m.edsoo.ru/7f41a4a6
Bbubanoreka [IOK
5.3 s 7 1
AICPHPIC peakintit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. [ToBTOpPHTEILHO-0000IAIOIINIA MOTYTb
6.1 [ToBTOpenune u 000OIIEHHE CONEpIKAHUS 9 5 bu6nuorexa IIOK
' Kypca ¢uszuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METOAUYECKOE OBECIIEYEHUEOBPA30BATEJIBHOI' O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
e @usuka, 7/ xmacc/ lleppimkua A.B., OO0mecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO
«M3naTenbcTBO «IK3aMEH
e O@usuka, 8 kimacc/ Ilepprmkun A.B., OOmEecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; Axumonepnoe o6mecTBo «M3maTenbcTBo
«ITpocsenienue»
e Owusuka, 9 xmacc/ Ileppimkun A.B., I'ythuk E.M., OOmiectBo ¢ orpaHu4eHHOU
0TBEeTCTBEHHOCTHIO «/ IPODA»; AKIIMOHEPHOE OOIIIECTBO
«M3parenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JIUISl YYUTEJIA7 KJIACC

1. PaGouast mporpamma.

2. Ilporpammbl  OCHOBHOro o0Omero obpasoanus. ®usuka. 7 — 9  Kiaccel
(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma 1o ¢usuke. 7 kinacce/ Cocr. T.H. Cepruenko. — M.:BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepsikua A.B. @usuka. 7 kimacc. Y4eOHUK UTs 0011€00pa30BaTeIbHBIXYIPESKICHUH
M.:Ipoda. 2011

5. Jlykammk B.1. C60pHHUK BOIPOCOB 1 3a1a4 1o (usuke. 7-9 kir. — M.:IIpocsemenne, 2010.
—192c.

8 KJACC

1. Pabouas mnporpamma. @Pwusuka. 7 — O9kiaccel: y4eOHO-METOAMYECKOIO MOCOOUS
[coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. —398,(2)

2. Ilporpammbl  ocHOBHOro oOmero oOpazoBanus. @Pusmka. 7 — 9  Kiacchl

(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUHK).

3. PaGouas mporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenxo. — M.:BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YUEOHUKOM:

4. Tlepbiukun A.B. ®usuka. 7 xnacc. YueOHUK JUIs 00111€00pa30BaTENbHBIXYUPEXKACHUI .
M.:JIpoda. 2011

5. Jlykamuk B.1. C60pHuK BOIpocoB U 3aaa4 1o pusuke. 7-9 k1. — M.:IIpocsemmenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE UKOHTPOJIbHBIE pabOTHI. —
5-e m3panne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uzuka. 7 xnacc. Jlabopatopusie paboTel. KoHTposbHbIE 3a1aHUS. —
Caparos:Jluneii, 2014.

8. «KouTponpHo-u3Meputenbuble Marepuansl. Pusnka. 7 kiaacc/Coct. H.U.

3opuH. — 2-¢ usn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-merouueckoe nocooue/ A.E.Mapon.- M.: [Ipooa,
2011.- 123c.:

10. A.B. Ileppikun @uzuka-8xi 2017 M. Ipoda

11. H.B. ®unmonoBuy Metoamueckoe mocodoue 2015 M. Ipoda

12. A.E. Mapon, E.A. Mapon CamocTosaTenbHble U KOHTpOJIbHBIE paboThi-8kiacc 2017 M.
Apoda

13. B.B. lllaxmatoBa ,0.P. lledep Auarnoctuueckue padotsl -8 knacc 2016M. [Ipoda

14. A.E.Mapon, E.A. Mapon, C.B. [To3oiickuii Coopurk Borpocos u 3a1au2015 M. JIpoda

9 KJIACC

1. Pabouas nporpamma. ®usmka. 7 — Oxiaccel: y4eOHO-METOAMYECKOTO MOCOOUS
/coct.TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: /Ipoda,2013. —398,(2)

2. IlporpamMbl ocHOBHOrO oOmero oOpa3oBanmsa. @wsmka. 7 — 9  Kkimaccel

(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).



3. Pabouas nmporpamma no ¢usuke. 7 kmacc/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YUCOHUKOM:

4. Tlepbiukun A.B. ®usuka. 7 xnacc. YueOHHUK U1t 00111€00pa30BaTENbHBIXYUPEKACHUI .
M.:Ipoda. 2011

5. Jlykammk B.U. CoopHHK BOTIpOCOB U 3a11a4 1o ¢usuke. 7-9 k1. — M.:IIpocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIIbHBIE UKOHTPOJIBHBIE paOOTHI. —
5-e uzganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®@usuka. 7 xnacc. Jlaboparopubeie paboTsl. KOHTpoONIbHBIC 3a1aHUs. —
Caparog:Jluneit, 2014.

8. «KoutponsHo-u3mMepurenbupie Marepuansl. Pusuka. 7 xmacc/Coct. H.U.3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaedHo-MeTonudeckoe mocooue/ A.E.Mapoun.- M.: JIpoda,
2011.- 123c.:

KoHTpoJsbHbIE U caMocTosITeIbHbIE pa0oThI 0 pu3uKe. 9 Kiaacc: Ky4eOHUKY

A.B. Ileppimmkuna, E.M. I'ytHuk «®usuka 9 kmace» / O.M. I'pomueBa. — M.:M3parenseTBO
«Ox3ameny, 2014,

Tectol o pusuke. 9 knacc: k yuebnuky A.B. Ileppimikuna, E.M. ['yTHuK

«Dusuka

9 kmace» / O.M. I'pomiieBa. — M.: U3patenscTBo «OK3amen», 2010.

®dusnka. 9 kimacc. Temarnueckue TeCTOBbIE 3aaHus Uit HoAroToBKU K [MA. /aBT.- coct.: M.B.
boiinenko, O.H. Mupoukuna. — fpocnasns: OOO

«Akanemus pa3sutus», 2014.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUHTEPHET
7 KIJIACC

bubnuroreka — Bcé mo npeamety «Pusukay. — Pexxum goctyma:http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xomnmeknms UMQPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum mocryma:
http://school- collection.edu.ru

4. VlHTepecHble MaTepHanbl K ypokaM (PM3MKM MO TeMaM; TECTHl 10 TeMaM; HarJisaHbIe
nocoOust kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

[udpobie oOpaszoBaTenbHbIe pecypchl. — Pexxum goctymna:http://www.openclass.ru
DieKTpoHHbIe yueOHUKH 1o pusnke. — Pesxkxum mocryma:http://www.fizika.ru

KJIACC

bubnuoreka — Bcé mo npeamery «dusukay. — Pexxum goctyna:http://www.proshkolu.ru
BuneoomnsiTel Ha ypokax. — Pesxxum noctyma: http://fizika-class.narod.ru

Enunas xosmmekiuss 1udpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum moctyma:
ttp://school- collection.edu.ru

WHTepecHble MaTepHaibl K ypoKaM (H3HKH IO TEMaM; TECThl MO TeMaM; HarJsTHbIC
ocobus k ypokam. — Pesxxum moctyma: http://class-fizika.narod.ru

[ludpossie oOpazoBaTebHbIe pecypchl. — Pesxum nocryma:http://www.openclass.ru
DJeKTpoHHbIe yueOHUKH 1o (usuke. — Pesxxum mocryma:http://www.fizika.ru

TwNRE®oO

ooz~

KJIACC

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

Enunas kommekius 1UQpPOBBIX 00pa30BaTeNbHBIX pPECypcoB. — Pexum goctymna:
ttp://school- collection.edu.ru
WHTepecHble MaTepuaibl K ypokam (U3UKH MO TeMaM; TEeCThl MO0 TeMaM; HarJIsHbIC
ocobus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

[{udporsie 0Opa3oBarenbHbIC pecypchl. — Pexum noctyma:http://www.openclass.ru
DrekTpoHHbIe yueOHUKH 1Mo (pusuke. — Pesxxum mocryma:http://www.fizika.ru
Nucranmuonnas mkoia Ne368 http://moodle.dist-368.ru/ Otkpeiteiii ki1acc. CereBoe
OpaszoBarenbHOE coobIiecTBo. http://www.openclass.ru/node/109715
Enunas xomnekius nudpoBeix 00pa30BaTEIbHBIX PECYPCOB.
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http://fizika-class.narod.ru/
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http://www.openclass.ru/node/109715

http://schoolcollection.edu.ru/catalog/

8. denepanbHblit LCHTP uH(pOpPMAIIMOHHO-00pa30BaTEILHBIX PECypCoB.
http://www.fcior.edu.ru/

9. MHurepsner ypok. http://interneturok.ru/ru/school/physics/

10. Tazera «1 centsOps» marepuaisl o ¢pusuke.http://archive.1september.ru/fiz

11. Awnwmmanuu pusmueckux oowextos. http://physics.nad.ru/

12.  JKusas ¢usmka: oOyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.ntml

13.  ®wuswuka.ru. http://www.fizika.ru/
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