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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o ¢u3uke Ha ypoBHE OCHOBHOIO oOmIero oOpa3oBaHMs COCTaBJI€HAa Ha
OCHOBE MOJIOKEHHI M TpeOOBaHWM K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBarenbHON mporpammbl, npenactaBieHHbIXx B PI'OC OO0, a Takke C yd€ToM
benepanbHOil paboueld mporpammbl BocnuTaHus u KoHuenuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusuka.

Conep:xanue mporpaMMbl Mo (uU3MKEe HampaBieHO Ha (OpMHpPOBAHHE E€CTECTBEHHO-
HAayYHOM I'pPaMOTHOCTH OOYYaIOLIMXCS W OPraHU3alMI0 W3Y4eHUsS (PU3MKU HA JEATEIbHOCTHOM
ocHoBe. B mporpamme 1o (¢u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOro mpeameTa B
peanuzauun TpeboBanuit @I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METalpeAMETHBIM
pesynbraTaM OOydeHHs, a TaKkKe MEXKIPEIMETHbIE CBS3H E€CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEMETOB Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHusl.

[Iporpamma mo (u3HMKe ycTaHABIMBAET paclpeseieHne y4eOHOro mMarepuana Mo rojam
oOydyeHus (o KiaccaMm), INpeajaraeT MPUMEPHYIO TIOCIEeI0BATEIbHOCTh HM3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHS NPEAMETHOIO COJCpXKAaHUS M Y4€Te BO3PACTHBIX
0COoOeHHOCTEH 00yJaroIuXCs.

[Tporpamma 1o gusmke pazpadoTaHa ¢ HENbI0 OKa3aHUS METOIUYECKON MOMOIIU YUUTEIIO
B CO3/1aHUU paboyell mPOrpaMMBbI [0 YUeOHOMY MPEIMETY.

dusmka ABISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYeCKHe 3aKOHBI JIKAT B OCHOBE IMPOLIECCOB U SIBICHUHN, M3y4aeMbIX XHUMHEH,
Ouosoruen, acTpoHOMHUEH U (U3HYECKO reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTHUHY MHUpa, MperocTaBiseT Haubosee sCHble 00pa3lbl MPUMEHEHHS Hay4HOro METOo]a
MO3HAHMsI, TO €CTh CII0co0a MOJIy4YeHHUs JOCTOBEPHBIX 3HAaHUHN O MUPE.

Opna u3 rIaBHBIX 3a/1a4 (Qu3Mdeckoro oOpa3oBaHMsl B CTPYKType 001iero oOpa3oBaHus
COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAYYHOH TPaMOTHOCTM M HMHTEpeca K HayKe Yy
00yJaronmXxcsl.

Nzyyenne ¢u3nkn Ha 0a30BOM YpPOBHE NPEINOIAracT OBJAJACHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:!

HAY4YHO OOBSCHATH SBICHHUS,
OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHHUS;
MHTEPIPETUPOBATH IAHHBIE U UCIIOJIb30BATh HAYYHBIE JJOKA3aTENbCTBA JUIS TOJIYYCHHSI BHIBOJIOB.

[lenn uzydyenus (UMK HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs OINpEAETICHBI B
Konnenuuu npenonaBanus yue6Horo npeamera «Pusnka» B 00pa3zoBaTeNbHBIX OpraHU3AIUSIX
Poccuiickoit ®enepanuu, peanu3yloluX OCHOBHBIE 00Ie00pa3oBaTeNbHbIe MPOTPAMMBEI,
yTBepKIEHHON pemiennemM Kosernn MunucrepcerBa npocBelienus Poccuiickoit denepanuu
(mpotoxoit ot 3 nexadbps 2019 r. Ne [TK48H).

Henn nzydyenus pu3nku:
npuoOpeTeHre HHTEepeca M CTPEeMIIEHUs OO0ydarollMXcsi K HaydHOMY M3YYEHHMIO MPHPOJBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUN O HAYYHOM METO/E MO3HAHUS U (POPMUPOBAHUE HCCIIEI0BATENBCKOTO
OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHUpOBaHNE HAYYHOT'O MHUPOBO33PEHHS KaK pe3yiIbTaTa M3y4eHUsI OCHOB CTPOCHHUS MAaTEepPUU
U QpyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

¢dbopMHpoBaHUE MPEICTABICHUNA O poiu (PU3MKM AN pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TeXHOJIOTHUH;



pasBUTHE IMPEJICTABICHUI O BO3MOXXHBIX cepax Oymaymield mpodeccHoHaIbHOM IeATeNbHOCTH,
CBSI3aHHOH ¢ (PU3MKOI, MOATOTOBKA K JajibHEHIIeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JocTwkenne 3THX Ieneil mporpamMmbl 1O (U3UKE Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHusI 00eCIIeYNBACTCS PEIICHUEM CIEIYIOIINX 3a4a4:
npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHMM BEIIeCTBa, O MEXAaHHYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;
npuoOpeTeHne YMEHH OMHCHIBAaTH M OOBACHATH (U3MYECKUE SBJICHHUSI C HCIIOJIb30BAaHHEM
MOJTyYECHHBIX 3HAHUI;
OCBOCHHE METOJOB PEIHICHUsS MPOCTEHIINX PacYETHBIX 3a7ad C HCIOJIh30BaHWEM (H3MUECKUX
MoJIeNeil, TBOPYECKHUX U TPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;
pa3BUTHE yMEHWH HAONIONaTh TPUPOIHBIC SIBICHHS M BBIOJIHATH ONBITHI, JIA0OPAaTOPHBIC
paboThI U IKCTIEPUMEHTAIBHBIEC UCCIIEIOBAHMS C HCIIOJIb30BAHHEM U3MEPUTEIILHBIX TPHOOPOB;
OCBOCHHE TPUEMOB paboThI ¢ MH(opMaluel (HU3HIECKOTO COIepKaHus, BKII0Yask HWHOOPMAIIHUIO
0 COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH, aHATTU3 U KPUTUUIECKOE OIICHWBaHHE WH(POPMAIINH;
3HaKOMCTBO €O c¢epaMu MpodecCHOHAIBHONW JAeATeNbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHM, OCHOBAHHBIMHU HA JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha wuzyuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 Jaca (3 yaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (pu3MKe nepedeHb 1ad0paTopHbIX padOT U OMBITOB HOCUT
PEKOMEHJIaTeNIbHBIN XapakTep, yYUTeNb JeslaeT BhIOOp MpOBENEHUS J1IaOOpaTOpHBIX paboT M
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEH 00yUyaronnxcs, CIucKa IKCIEPUMEHTATbHBIX
3aJjaHui, MpeaaraeéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 10 (pU3HKeE.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka v e€ poJib B IO3HAHUM OKPY:KAIOIIEro MUpPAa.

®duzuka — Hayka o npupoze. fABneHus npupoipl. PU3NUecKUe SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeaUYMHBL M3Mepenue ¢usnyeckux BeduuuH. Du3ndecKkue TPUOOPHI.
[TorpemnocTs n3MepeHuil. Mex1yHapo1Has CHCTEMa €IUHULL

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKU H3ydaloT Npupoay. EcrecTBeHHOHAY4HbBIN
METOJ TO3HaHUsA: HAOIIOJeHHe, TOCTAHOBKA HAYYHOTO BOTPOCA, BBIJBHKEHUE THUIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THUIMOTE3, OOBsiCHEeHHE HalmogaeMoro sipieHus. Onucanue
(U3NYECKUX SABJICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

Mexanunueckue, TeIoBbIe, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

dwuznyeckre MPUOOPHI U MPOIIeypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimol.

Omnpenenenue 1eHBI ASTEHUS Kbl U3MEPUTEITHHOTO Iprdopa.

H3mepenue paccTosiHUN.

N3mepenne o0bEMa )XKUIKOCTH U TBEPOTO TEIA.

Onpenenenue pazMepoB MajbIX Tell.

N3mepenne Temneparypbl Ipy NOMOIIM KUIKOCTHOI'O TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.

[IpoBenenne uccienoBaHusi MO MPOBEPKE TUIOTE3BI: NATbHOCTH MOJIETA MIAPUKA, MYIIEHHOTO

TOPU30HTAIBLHO, TEM OOJIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Paszges 2. IlepBoHayajibHbIE CBeIeHNUs] 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYNBI, MX pa3Mepbl. OMNbBITHI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTRA.

JBmwxenue wactuil BemectBa. CBsi3b CKOPOCTH JIBIDKEHMSI YaCTHUIl C TEMIEPATypoOi.
bpoyHoBckoe nBuxkenue, auddysus. BzaumonmelicTBUE UYACTHI[ BEIIECTBA: MPUTHKEHUE W
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEIllECTBA: CTPOEHHUE Ta30B, KUAKOCTEH H  TBEPIBIX
(kpucTanmM4yeckux) Teda. B3auMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJICKYJSIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBL.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO ABUKCHUSI.
Ha6mronenue nuddysun.
HabGnronenue siBneHuid, 0OBICHSIONINXCS MPUTHKEHUEM WM OTTAJIKUBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnuvie padomsl u onvimol.

OrneHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UcTosib30BaHueEM (oTorpaduit).
OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
OnbIThI 110 OOHAPYXKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKECHUS.

Pasnen 3. /IBu:keHue U B3auMojeiicTBHE TeJl.

Mexanuyeckoe aBmxkeHue. PaBHomMepHOe U HepaBHOMepHOE ABMkKeHUE. CKOpOCTb.
Cpennsisi CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu U BpeMEeHU JIBUKEHHUSL.



SIBnenue wHepuuu. 3aKOH WHepHUU. B3aumonelcTBUe Tell Kak MpPUYMHA W3MEHEHHS
CKOpOCTU ABMXEeHHUsA Ted. Macca kak Mepa uHepTHOCTH Tena. IlnotHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3auMmojeiicTBus Ten. Cuna ympyroctd U 3akoH ['yka.
N3mepeHne cuibl C NMOMOIIBIO AMHAMOMETpA. SIBIIEHHE TATOTEHUs M cuia TsokecTd. Cuiia
TSKECTU Ha Jpyrux IiaHetax. Bec tena. HeBecomocth. CnokeHHe CUi, HalpaBIEHHBIX IO
onHOM mpsimoi. PaBHogelcTByromas cui. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupo/ie U TEXHUKE.

Hemoncmpayuu.

HabGmronenmne MexaHnuecKkoro JABIKCHHS Tela.

N3mepenne ckopoCcTH PsIMOJIMHEHHOTO JIBUYKEHUS.
Haburoienue sSBieHust UHEPIUH.

Habmoienne n3MeHeH!s] CKOPOCTH TIPU B3aMMOICHCTBUH TEJI.
CpaBHeHHE MacC 10 B3aUMOICUCTBHIO TE.

CnoxxeHue cui, HalpaBJIEHHBIX 110 OAHON IPSAMOM.

Jlabopamopnvie pabomul u onvimol.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKEHHsS (LIapuKa B JKUJKOCTH, MOJIEIH
AIIEKTPUUECKOTO aBTOMOOWIISI U TaK Jaliee).

Omnpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa WU MIapUKa M0 HAKJIOHHOM MIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPAOTO TeENA.

OnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUA  (IedopManuu) TPYKUHBI  OT
MPUII0KEHHOM CHUJIBI.

OMBITHI, TEMOHCTPHUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca TeJjla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBEPABIX Tell, :KUIKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS U YBeNTMUEHUA aBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a oT 00bEMa, TemnepaTypsl. [lepenada maBneHus TBEPABIMU TEIAMH, KHJIKOCTSIMU
u razamu. 3akoH [lackans. [TneBMaTnueckre MalmvHbl. 3aBUCUMOCTD JABJICHUS JKHJIKOCTH OT
rnyounel. I'mapoctatnueckuit  mapagokc. CooOmiaromumecss  cocynsl.  I'mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emmu u armochepHoe maBieHue. [IpUuuHBI CYIIECTBOBAHHS BO3AYIIHOMN
o6omnouku 3emnu. OmbiT Toppuuemmu. M3mepenune atmochepHOro AaBieHHUs. 3aBUCUMOCTH
atMoc(epHOro JaBlieHUST OT BBICOTHI Hajg ypoBHeM Mops. I[lpubopel mis u3MepeHus
aTMoc(hepHOro JaBIeHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJl0. BrITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxornnaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JABJICHHS Ta3a OT TEMIIEPATypPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U TA30M.

Coo0marommuecst CoCybl.

I'mnpaBnuyeckuii mpecc.

[TposiBneHune neicTBUS aTMOCHEPHOTO TaBIICHHMSL.

3aBUCHMOCTh BBITAJIKMBAIOMIEH CHIIBI OT 00bEMa TOrPYKEHHOW dYacTH Tella W IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAKOILIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.



VYcioBue miaBaHMsl TeJl: IUIABAHME WIIM MOTPY)KEHHE TE€l B 3aBUCUMOCTH OT COOTHOULIEHHS
IUIOTHOCTEN TeJa U JKUIKOCTH.

Jlabopamopnuie pabomul u onvimoi.

HccnenoBaHue 3aBHCUMOCTH Beca Tela B BOAE OT 00BbEMa MOTpYKEHHOM B JKUAKOCTh YacTH
Tena.

Omnpeznenenue BBITAIKABAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOIIEH HA TEJIO B >KUAKOCTH, OT
MAacChl TeJa.

OneITHI, TEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B
AKHUJIKOCTH, OT 00BEMA MOTPYKEHHOM B HKUAKOCTh YACTH TEJA U OT INIOTHOCTHU YKUJIKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYMpOBaHUE JIOJKM M  OINpejaereHue e
IrPy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MomHOCTB. JHEprus.

Mexannueckasi pabota. MOIIHOCTb.

[IpocTble MeXaHHU3MBI: pblUar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. IlpaBmio paBHOBeCHS
pbruara. IlpumeHeHue npaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPAaBUIIO» MEXaHUKH.
KII mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannyeckass dSHeprus. KuHernueckas M mnoTeHUManbHass HHeprus. [Ipespamenue
OJIHOT'O BU/Ia MEXAHUYECKOM DHEPTUU B APYroil. 3aKOH COXPAaHEHUS DHEPTUU B MEXAHUKE.

Hemoncmpayuu.

ITpyMeprl IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padbomsl u onvimot.
Omnpenenenne pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JBH)KEHUHU Teljla MO TOPU30HTAIBHOMN
MOBEPXHOCTH.
HccenenoBanue yciaoBui paBHOBECHUS pblyara.
N3mepenne KIIJl HakIOHHOM MIJIOCKOCTH.
M3yueHne 3aK0Ha COXPAHEHUsI MEXaHUUYECKOM SHEPrUu.
8 KVIACC

Pa3nes 6. TenioBble siBJIeHUS.

OcCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KNHETUYECKOW TEOpUHU CTPOEHHUs BenlecTBa. Macca
U pa3sMepbl aroMOB M MoJeKyd. ONbITbl, MOATBEPKAAOINE OCHOBHBIE IIOJOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPOTO, JKUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BellecTBa. Kpucraminnueckue u
amop¢ubie Tena. OObsiICHEHHE CBOMCTB ra30B, KUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KMUHETHUUECKOW Teopun. (CMauyumBaHWE U KanWUIIpHbIE siBJIeHUA. TeruioBoe
pacIIMpEHNE U CKATHUE.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKEHHSI YacCTHII.
Buyrpennsiss sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEW »JSHEpruu: Teruonepeaadya Hu
coBeplieHne padboThl. Bubl Temonepeaaun: TEIONPOBOAHOCTh, KOHBEKIIMS, U3JTyUEHUE.

KonnuectBo TemyioTsl. YenbHas TEIMIOEMKOCTh BeIIECTBA. TemnooOMEH U TENIoBOE
paBHOBecHE. YpaBHEHHE TeIuloBoro OanaHca. IlnaBneHue um oTBepiaeBaHUE KPUCTAIUIMUECKUX
BEILIECTB. YJelbHas Teruiotra IwiaBieHus. llapooOpasoBanme u kouaeHcanusi. Mcmapenue.
Kunenne. YaenbHas Temiaora mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KHIIEHUS OT
aTMOC(EpHOT0 JaBICHHUS.

BnaxunocTs Bo3ayXa.



OHeprus TOIMBa. Y IeibHas TEIJI0Ta CrOpaHus.

[Tpunnuner padotel TemnoBweix apurateneid KIIJ[ TtermoBoro asurarens. TemmoBbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpAaHEHMS U IPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmonenue 6poyHOBCKOTO IBUKEHUS.
Ha6monenune quddys3un.
Habmoienue sBineHnii cMauMBaHUs U KaWUISIPHBIX SIBJICHUM.
Habmronenue TeraoBoro paciupeHus Ted.
N3menenue naieHus ra3a npu U3MEHEHUU 00bEMA U HAarPEBAHUU WIIH OXJIAXKICHUH.
[IpaBuna u3amMepeHus: TeMIepaTypsl.
Buas! Termionepenayn.
OxJa<1eHue MpH COBEPIICHUHU pabOTHI.
HarpeBanue nipu coBepiiieHnH pabOThl BHEITHUMHE CHUTAMH.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMYHbIX BELIECTB.
Habmoenne kuneHus.
Habmonenue nocTostHCTBa TeMIepaTyphl MPH IUIABJICHHUH.
Mopenu TeNJI0BbIX ABUTaTEIICH.
Jlabopamopmuvie padbomul u onvimot.
OnbITHI 110 OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJIIPHOTO MPHUTSKEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM UJIU caxapa.
OnbIThI 110 HAOMIOACHUIO TETIJIOBOTO PACIIUPEHUS Ia30B, KUIKOCTEN U TBEPBIX Tell.
Omnpenenenue AaBieHus BO3ayxa B OalJIOHE HINPHULIA.
OMBITHI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIaBJICHHS BO3/IyXa OT €r0 00hEMa U HarpeBaHUs WITH
OXJIAXKACHMUSL.
ITpoBepka runore3sl TMHEWMHON 3aBUCHMOCTH JJIUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON
TpYOKE OT TeMIepaTyphl.
Habmronenue usmMeHeHHUs BHYTPEHHEW SHEPruu Teja B pe3ynbTaTe TEIulonepenadyd U padoTsl
BHEILIHUX CHJIL.
HccnenoBanue sSBJICHUS TeIJI000MEHa MTPU CMEITMBAHUU XOJIOJHOM U TOpsYeii BOJIBI.
OmnpeneneHre KOMUYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJOM MpH TEMIOOOMEHE C HarpeThiM
METaJUIMYECKUM HUIUHAPOM.
OnpeneneHue yaeabHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca ucnapeHusl.
OnpeneneHrne OTHOCUTENLHOM BIAXKHOCTH BO3/1yXa.
OnpeneneHue yeabHON TEIUIOTHI MUIABJICHUS JIBJA.

Pazgen 7. DiekTpryeckne 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Teil. J[Ba poja 3JIeKTpUYecKHuX 3apsaoB. B3zanmMoaeicTBHe 3apsKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJIEHCTBUSL 3apsDKEHHBIX TeJl OT BEJIMYMHBI
3aps0B U PACCTOSIHUS MEK/Y TEJIaMH).

Onexrpuueckoe nosie. Hanpsxk€HHOCTH anekTpudeckoro nouid. [lpuHuun cynepno3unuu
AIIEKTPUYECKUX 0JIEH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApHBIN anekTpuueckuit 3apsia. CTpoeHue
atoMa. [IpoBOTHUKY U AMAIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsia.



ONEeKTpUUYECKUN TOK. YCJIOBMS CYILIECTBOBAHUS JIIEKTPUYECKOrO0 TOKa. VCTOYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHUS SIMEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B KUIKOCTSAX U razax.

Onextpuyeckass wnenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTuBIIEHHE
MPOBOJIHUKA. YJIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma I8 ydyacTka Uenwu.
[locnenoBarenbHOE M MapaIeIbHOE COEAUHEHUE POBOJHUKOB.

PabGoTa m MOUTHOCTH ANMEKTpUUECKOro Toka. 3akoH Jlkoyns—JIeHmna. DnekTpudeckue 1enu
U IOTPEeOUTENHN AIIeKTpUdYecKor sHepruu B ObITy. KopoTKoe 3aMbIKaHue.

[ToctossHHBIE MarHuThl. B3anMoAeiCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE mMoJie.
MarunuTHoe 1mosie 3eMJIi U €T0 3HaYeHue JyIsl )ku3HU Ha 3emiie. OnbIT DpcTena. MarauTHoe mose
ANEKTPUUYECKOTO TOKA. [I[puMeHeHne 3JeKTpOMarHuToB B TEXHUKE. J[€MCTBHE MarHMTHOTO IMOJS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJIBUraTelb TOCTOSHHOTO Toka. Vcrnosib3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagest. SIBieHue  3yeKTpoMarHuTHoW uHAykuuu. IlpaBuno  JleHua.
OnekrporeHepatop. CrocoObl TONYyYEHHUS JIIEKTPUYECKOW DHEPruu. ODIJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX DHEPTHH.

Hemoncmpayuu.

DnexTpuzanus Tell.

JIBa posa aneKTpUYEeCKUX 3apsA0B U B3aUMOJCICTBUE 3aPSKEHHBIX TEJ.
YCeTpolicTBO U ACMCTBUE AIEKTPOCKOIIA.

DnekTpocTaTuyecKass HUHAYKIUS.

3aKOH COXPAHEHMS JJIEKTPUUYECKHUX 3apsIIOB.

[TpoBOMHUKY ¥ TUATEKTPUKH.

MoaenupoBaHr€ CHIIOBBIX JIUHUN JIEKTPUUECKOTO MOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUJIKOCTH.

["a30BBbIii pa3psia.

N3mepenne cuiibl TOKa aMIepMeTpOM.

N3mepenne 3neKTpuYecKoro HapsiKEHUsI BOJIbTMETPOM.

PeocTaT 1 MarasuH conpoTHUBICHUH.

B3aumMopeiicTBUE TOCTOSTHHBIX MAarHUTOB.

MopenvpoBaHue HEBO3ZMOXHOCTH pa3/IeJI€HUs MOJIFOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MarsuTHoe€ 1ose Toka. JJIeKTPOMAarHur.

JleficTBrE€ MarHUTHOTO MOJII HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH TOCTOSHHOTO TOKA.

UccnenoBanue siBICHUS IEKTPOMArHUTHON HHITYKIIHH.

OneiTel Dapajyes.

3aBUCMMOCTD HaIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OMnBITH IO HAOTIOCHHUIO SJIEKTPU3AIUHU TN MHAYKIIUEH U MPH COMTPUKOCHOBEHUH.
UccnenoBanue necTBUS 3JIEKTPUUECKOTO MOJS HA MPOBOIHUKU U JUAJIEKTPUKH.
COopka u mpoBepKa padOThI AMEKTPUUYECKON 11T MTOCTOSTHHOTO TOKA.



W3Mmepenue U peryimpoBaHHUEe CUIIbI TOKA.
N3mepenne u peryampoBaHie HapsKeHUsL.
HccnenoBanne 3aBUCHMOCTM CHJIBI TOKa, HWAYHIETO Yepe3 PEe3UcTop, OT CONPOTUBIICHUSA
pE3UCTOpa M HAMPSDKEHUS HA PEe3UCTOPE.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMTPOTUBIICHHSI POBOAHMKA OT €r0
JUTMHBI, IJI0IIA MOTIEPEYHOr0 CEYCHUs U MaTepuana.
[IpoBepka mpaBWiia CJIOKEHHUS HANPSHKEHUI TPU TOCIEI0BATEIbHOM COEAMHEHHUU JBYX
PE3UCTOPOB.
[TpoBepka mpaBuiia AJsl CHIIbI TOKA IIPU MapauIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue paboThl IEKTPUUECKOT0 TOKA, UIYIIETO YEPE3 PE3UCTOP.
Omnpenenenne MOITHOCTH JIEKTPUUECKOr0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTHU CHJIbI TOKA, MAYILLETO YEPe3 JaMIIOUKY, OT HANpsKEHUs Ha HEH.
Onpenenenue KIIJI narpesarens.
HccnenoBanre MarHUTHOTO B3aMMOJEUCTBHS TOCTOSIHHBIX MarHUTOB.
W3ydeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TIPH UX 00BETUHEHUU U Pa3JIcICHUH.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnBITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbl B3aUMOJIEUCTBUS KaTyIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIpaBIIEHUS TOKA B KaTYIIIKE.
W3yuenue aeiicTBHsI MATHUTHOTO TIOJIS HA TIPOBOJIHUK C TOKOM.
KonctpynupoBanue u usydueHue paboThl AJIEKTPOABUTATEIS.
N3mepenue KII/] anekTpoaBUrareibHOM YCTaHOBKH.
OnbITHl IO MCCIEAOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHAYKLWU: MCCIIEOBAaHUE W3MEHEHM
3HAUYEHMsI U HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe JBukeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO JBUKEHUs. PaBHOMEpHOe mpsAMONMHEHOE JBHKEeHHME. HepaBHOMepHOE
psIMOJIMHENHOE aBwkeHue. CpelHsAs W MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JIBIDKEHUH.

Yckopenne. PaBHoyckopeHHOE MpsMOHHEHOe ABIkeHne. CBoOonHoe najeHne. OMbITh
lanunes.

PaBHOMepHOE nBUkKEHHE TIO OKpyXHOCTH. [lepuon u yactota oOpamienus. JIuneliHas u
yria0Bas CKOpoCTH. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

ITepBbiii 3akoH Hprorona. Btopoii 3akon Hetotona. Tpetuit 3akon Herotona. ITpuniun
CYIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS! CKOJIbXKEHHUS, CUJIa TPEHHS
MOKOS1, IPYTUe BUABI TPCHHUS.

Cuna TSXKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEeHHE CBOOOJHOIO MaJeHHUs.
JBuwxenue 1utaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs
HEepErpy3KH.

PaBHOBecue MarepuanbHOM TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3smeHeHne ummynbca. MIMIynbCc cuilbl. 3aKOH COXpPAHEHUS HMITYJIbCa.
PeaktuBHOE NBHXKEHUE.



Mexanudeckasi paboTa U MomHOCTh. Pabota cun Tsbkectd, ynpyroctd, TpeHus. CBs3b
sHeprur U paboThl. [loTeHIManpHAs SHEPrUs Tena, MOJHITOrO HAaJl MOBEPXHOCTHIO 3EMIIH.
[loTenumanbHas sHeprus cxartoil npyxuHbel. Kunetnueckas sneprusi. Teopema 0 KHHETUUECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUu.

Hemoncmpayuu.

Habmonenne MexaHM4ecKkoro JBUKEHHS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

CpaBHEHHE MyTE€l U TPACKTOPHUI JBMXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HBIX Tell
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.

UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Halnronenue aBmkeHus Tea mo OKpy>KHOCTH.

Habmronenne MexaHM4EeCKUX SIBICHHH, MPOUCXOISIINX B cucteMe orcuéra «Temexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKCHHH OTHOCHUTEIILHO KaOWHETa (PU3HUKU.

3aBUCUMOCTh YCKOPEHUS TeJla OT MacChl TeJla U JISUCTBYIOILIEH HAa HEr'O CUJIBI.

HaG:ronenue paBeHCTBa CUJI IPH B3aMMOACHCTBHU TEll.

N3meHeHune Beca Tena npu YCKOPEHHOM JBHKEHUU.

[lepenaua ummnynbca npu B3aUMOJCHCTBUU TEN.

[IpeoOpazoBanus YHEPTUH NPU B3aUMOACHCTBUU Tell.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMO/IEHCTBUM.

CoxpaHeHre UMITyJIbCca IPU a0COTIOTHO YIIPYrOM B3aUMOACHCTBHUU.

Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOW YHEPTUH MTPU CBOOOTHOM TIaICHHH.

CoxpaHeHne MEXaHUYECKOW SHEPTUM MPU JIBUKEHUHU TeJIa MO JEHCTBUEM MIPYKUHBI.

Jlabopamopmuwvie padomsl u onvimot.

KoncTpynpoBanue Tpakra i pa3roHa U JalbHEWILIEr0 PaBHOMEPHOTO JIBMKEHUS IIApUKa WIIU
TEJICKKHU.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS OpyCKa WM JBWKCHUS IIAPHKA 10 HAKIOHHOW
IJTIOCKOCTH.

Ornpezenenue yCKOPEHUs Tea MPU PaBHOYCKOPEHHOM JABUKEHUU IO HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH TYTH OT BpPEMEHU TIPU PABHOYCKOPEHHOM JIBMKCHHUH 0e€3
HayaJbHOU CKOPOCTH.

[TpoBepka TUIMOTE3BI: €CIU MPU PABHOYCKOPEHHOM IBMKCHHM 0€3 HAYalIbHOW CKOPOCTU MYTH
OTHOCATCS KaK psiJl HEUETHBIX YHUCET, TO COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIbI HOPMAJIBHOTO J1aBJICHUS.
Omnpenenenue ko3 duimeHTa TPeHUs CKOJIBKEHHUS.

Onpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JBIKEHUHU Tella MO TOPU30HTAIbHON
MMOBEPXHOCTH.

Omnpenenenne pabOTHI CUIIBI YIIPYTOCTH TPH MOABEME TPy3a C UCIOJIb30BAaHUEM HETIOIBHIKHOTO
Y TIOJIBIDKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpAaHEHUSI SHEPTUU.

Pazjnen 9. Mexannueckue Koja1e0aHUsI M BOJIHBI.

KonebarensHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: TEPHOJ, YacTOTa,
aMIUIMTya. MareMaTudeckuii W IPYXKUHHBIM MadATHUKU. IlpeBpamieHue »sHeprum Ipu
KoJie0aTeIbHOM JIBHKEHUU.



3aryxaromue kosnebaHus. BeinyxkneHnHsle konebanus. Pesonanc. Mexannueckue BOJIHBI.
CpoiicTBa MexaHMYeCKUX BOJIH. [Ipo/10sibHBIE M MTONEpEeUHbIe BOJIHBI. [[1MHAa BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHM4eCKUe BOJIHBI B TBEPJIOM Telle, CEUCMUUYECKHUE BOJIHBI.
3Byk. [ poMKOCTH 3ByKa H BbICOTa ToHA. OTpaxkeHue 3ByKa. MH(pa3Byk U ynbTpa3BYK.
Hemoncmpauyuu.
Habmonenue xonebanuii Tei nmoa ASHCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH B Ha TIPY>KUHE.
HaGnronenue BeIHYKICHHBIX KOJICOaHUI U pe30HaHCA.
PacnipocTpanenue npooabHbIX U OTIEPEYHBIX BOJIH (Ha MOJIENN).
HabmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI pe30HaHC.
Jlabopamopnuwvie padomsl u onvimol.
Omnpenenenue 4aCTOTHI U IepH01a KOJeOaHUI MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U EPUOAA KOJICOAHUH MPYKHUHHOTO MasTHHUKA.
HccnenoBanue 3aBUCHMOCTH TIEpHUO/Ia KOJIEOAHU MOBEIIEHHOTO K HUTH T'Py3a OT JUTMHBI HATH.
HccnenoBanue 3aBUCHMOCTH TIepro/ia KOIeOaHUi MPYyKUHHOTO MAasTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEepHOJa KoJIebaHuil Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbITEI, JEMOHCTPHUPYIONIHME 3aBUCUMOCTH IEpPHOJA KOJNEeOaHWH MPYKHMHHOTO MAasTHHKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
W3mepenne yckopeHus: CBOOOTHOTO MaJACHHUS.
Pazgea 10. DieKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TMoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMATHUTHBIX
BouH. llIkana snekTpoMarHuTHBIX BOJIH. Vcrosib30BaHME AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpomMarHuTHas nmpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE cBOMICTBaA CBETA.
Jlabopamopnvie pabomul u onvimol.
W3yueHune CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIILHOTO TeneoHa.
Pa3znen 11. CBeroBbIC IBJICHHUS.
JlyueBast monens cBera. Mcrounuku cBera. [IpsMonuHENHOE pacnpOCTpaHEHHUE CBETA.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpakKeHHs CBETA.
[Tpenomnenue cBera. 3akoH mpenomieHus cBeta. [logHoe BHYTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox myweit B symu3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpOCKOHa U
Teneckorna. ['1a3 kak onTuueckas cuctema. bin3opykocTs U JalbHO30PKOCTb.
Paznosxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. Cr0KEHNE CIIEKTPAIbHBIX LIBETOB.
[ucnepcus caera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tony4yenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
OnTuyeckuii CBETOBO/I.
Xon styueit B cobuparoiieit amHse.



Xox Jlydel B pacceuBarollel JIUH3E.

[Tony4yenue n300paXkeHUH C MOMOLIBIO JTHH3.

[Tpuniun aedcTBus GoroannapaTa, MUKPOCKONA U TEIECKOMA.
Mogenn rina3za.

PaznoxeHue 6enoro ceera B CIIEKTD.

[Tonydyenue Oenoro csera Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomsl u onvimot.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yIJIa MaJcHHUs.

N3yueHune xapakTepuCTUK U300paKeHHUs IPEIMETA B IIJIOCKOM 3€pKajle.

HccenenoBanne 3aBUCUMOCTH yTrila IIPEJIOMIIEHUSI CBETOBOIO Jyda OT yIjla IaJeHUs Ha IPAaHHUILE
«BO3AYX—CTEKIIO».

[Tonmy4yenune n300pa>keHUi ¢ TOMOIIBIO COOUPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO paCCTOSTHHSI U ONITHUECKOM CHITBI COOMPAIOIIEH JIMH3HI.

OmnBITHI IO Pa3I0KEHUIO OEIOTr0 CBETA B CIEKTP.

OMBITHI IO BOCIIPUSATHIO IIBETA MPEAMETOB MPU UX HAOIIOAEHUH Yepe3 [IBETOBBIC (PUIIBTPHI.

Pa3znen 12. KBaHnTOBBIE SIBJICHHUS.

OmnbiThl Pesepdopaa u ninanerapuas mozaens aroma. Monens atoma bopa. Mcnyckanue u
norjoueHue ceera atoMom. KBaHTsl. JInHelH4aTeie ClIeKTpsI.

PagnoaktuBHocTh. Anbga, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PammoaktuBHble mnpeBpaumieHus. Ilepuon
IOJIypacnazsa aTOMHBIX A1Ep.

SAnepHbie peakiuy. 3aKOHbI COXPAHEHUS 3apsiJ0OBOTO M MAaCCOBOTO YUCEI. DHEPTHUsl CBSI3U
aToMHbIX snep. CBsa3b Macchl M 3Hepruu. Peakuuu cuHTe3a U JeneHus saep. Vcrtounuku
sHepruu CoJiHIa U 3BE3I.

SnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIYYEHHI HA )KUBBIE OPTraHNU3MBI.

Hemoncmpayuu.

CrieKkTphbl U3JTy4yeHUs U MOTJIOICHUS.
CriekTpbl pa3InYHBIX Ta30B.
CrniexkTp BoJIOpOa.
HabGmronenue TpekoB B kamepe Buibcona.
PaboTta cuéTunka HOHU3UPYIOIIUX U3ITydEHHH.
Perucrpanus usnydeHus NpUpoAHbIX MUHEPAJIOB U IPOIYKTOB.
Jlabopamopnvie pabomul u onvimol.
HaO:roneHue CIUTOMIHBIX M IMHEHYAThIX CIIEKTPOB U3Ty4EHUs.
HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUN YAaCTHILIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
N3mepenne paanoakTUBHOTO hoHa.

IHoBTOPUTEIHLHO-0000 AN IIIUIA MOTYJIb.

[ToBTOpUTENBHO-0000IIAOIUN  MOAY/Ib  IpeIHa3HayeH Ui CUCTeMaTH3aluu |
0000111eHNS TPEIMETHOTO CO/IEPIKAHMSI U OTIbITa JESTEIbHOCTH, MPUOOPETEHHOTO IPU U3yUEHUH
BCEro Kypca (pU3MKH, a Takke JJi MOATOTOBKH K OCHOBHOMY IOCYAApCTBEHHOMY SK3aMEHY IO
¢bu3mKe 11t 00yJaIOMMXCsl, BRIOPABIINX ITOT YUEOHBIH MpeIMeT.

[Ipy wW3yyeHMM JAHHOTO MOJYJSl PEATU3YIOTCS U CHUCTEMATH3UPYIOTCS  BHUJbI
JESATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBAETCsl JIOCTHKEHHE NPEIMETHBIX U
METaIpeMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 00yueHHs, (HOPMHPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJOB MCCIEAOBAHUS SBIECHUN NPUPOJBl U TEXHUKH,



OBJIAJICHUE YMEHHUSIMH OOBSICHITH (PU3MYECKHE SBICHUS, NPUMEHSS I[OJy4YCHHBIC 3HAHWS,
pemiarh 3a7a4u, B TOM YHCJI€ KAUECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.
[TpuHIMIIHATBHO EATENBHOCTHBIA XapaKkTep JAaHHOTO pa3jelia pearusyercs 3a cuéT Toro,
4TO 00yYaroIrecs BBIMTOIHAIOT 3a/IaHuUs, B KOTOPBIX UM IpejiaraeTcs:
Ha OCHOBE IMOJIyUYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH GU3HUECKUE SABICHUS
B OKpY’Karollel MpUpo/ie U OBCETHEBHOM KU3HU;
UCIOJIb30BaTh HAayYHBbIE METOJbl UCCIIEI0BAaHUS (PU3MUECKUX SBIICHUH, B TOM YHCIE JUIS
MPOBEPKU THIIOTE3 U MOJIYYECHUS] TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAyYHBIC OCHOBBI HamOOJI€€ BAXKHBIX JIOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUYECKOTO0 HCIOJIB30BAHUS PA3IMYHBIX HMCTOYHHUKOB SHEPTHM HAa OCHOBE
3aKOHA MPEBPAILEHUS U COXPAHEHHUS BCEX U3BECTHBIX BU/IOB SHEPTHH.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUS

W3yuenne ¢usuky Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHMsI HANpaBIEHO HA JOCTH)KEHHWE JIMYHOCTHBIX, METAIPEIMETHBIX M
IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrate m3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO 00IIero oOpasoBaHusi y oOydatromierocs Oyayr chOpMHpPOBaHBI CIEIYIOIIUE
JIMYHOCTHBIC Pe3YJIbTAThl B YACTH:
1) naTpMOTHYECKOr0 BOCIUTAHUS:
— IpOSBIIEHHE MHTEPECA K NCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pru3MdecKoil Hayku;
— IICHHOCTHOE OTHOILCHUE K JOCTHKCHHSIM POCCUHCKHUX YYEHBIX-(DU3HKOB;
2) rpa:KIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX IpOOJIEM, CBS3aHHBIX C HPAKTHYECKHM
MPUMEHEHUEM JIOCTIDKeHUH (Gu3uku;
— 0CO3HaHHE BaKHOCTH MOPAJIbHO-ITHYECKHUX IIPUHIUIIOB B JASSTEIHOCTH YIEHOTO;
3) 3cTeTHYecKOro BOCINTAHMSA:
— BOCIIPUSTHE SCTETUYECKUX KauecTB (PU3MUECKOH HayKH: e€ rapMOHMYHOTO IIOCTPOSHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;
4) HeHHOCTH HAYYHOI'0 MO3HAHUS:
— OCO3HAaHME LEHHOCTU (PU3MYECKOH HAayKH Kak MOIIHOTO MHCTPYMEHTA HO3HAHWUS MHUpA, OCHOBBI PAa3BUTHS TEXHOJIOTHH, BakHeHIIen
COCTaBIISIFOIICH KYJIBTYpBI,
— pa3BUTHE HAYYHOH JIT0003HATEIBHOCTH, MHTEPECa K UCCIIEIOBATENBCKON JIEATEIbHOCTH;
5) popMupoBaHuUs KYJIbTYPbI 310POBbSl H SMOLHOHAJIBLHOI0 0J1ar0MOJIy Hsl:
— OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa XKM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BOXXHOCTH MPABUI 0E30I1aCHOTO MOBEACHUS Ha
TpaHCIOPTE, Ha I0POTrax, C HIEKTPHYESCKUM M TEIJIOBBIM 000PYJOBaHHEM B JIOMALIHUX YCIOBUSIX;
— c()OPMHUPOBAHHOCTH HaBBIKA peIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAKOT'0 Xe NpaBa y APYroro 4eoBeKa;
6) TPY10BOr0 BOCTIMTAHUS:
— aKTHBHOE y4acTHE B PEIICHHUHM MPAKTUUECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTebHOIl OpraHu3alnuy, ropoja, Kpas) TeXHOJOTHYECKON 1
COIMAJIBHON HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YMCIIe U (PU3MUECKUX 3HAHUI,
— UHTepeC K MPAKTHIECKOMY U3Y4EHHUIO Ipodeccuil, CBA3aHHbBIX ¢ (PU3UKOIA;
7) 3K0J10TNYECKOT0 BOCIIUTAHHUS
— OpHEHTAIMs Ha TIPUMEHEeHHEe (pU3UUECKUX 3HAHUI I PeIeHHs 3a1a4 B 00JIaCTH OKPYKaIOLIeH cpe/ibl, INTAHUPOBAHMS IOCTYIIKOB M OL[CHKH
HX BO3MOJKHBIX TTOCIICICTBUI TSl OKPY)KAIOLICH Cpelibl;



— O0CO3HaHHeE II00ATFHOTO XapaKTepa SKOJOTUYECKHX MPOOIEM U IyTel UX PelIeHHs;

8) ananTanuy K U3MEHAIOIUMCS YCI0BHAM COLMAJIBLHON M NPUPOIHOIi cpeabl:

— NOTPEOHOCTH BO B3aUMOJCHCTBHM HPH BBINOJHEHUM HCCIICNOBAaHUH W NPOEKTOB (DPU3MUYECKOI HAIPABICHHOCTH, OTKPHITOCTh OMNBITY H
3HaHUAM JPYTHX;

— TIOBBIIICHHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO IEATeIbHOCTb;

— TNOTpeGHOCTh B (hOPMHUPOBAHMM HOBBIX 3HaHWH, B TOM 4HCIIC (DOPMYIHPOBATH WJCH, MOHSATHSA, THIIOTE3Bl O (H3MYECKUX OOBEKTaX M
SIBIICHUSX;

— OCO3HaHHE JIePUIITOB COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEH B o0s1acTi Gu3nKy;

— IJTAHUPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3HUECKUX 3HAHUH;

— CTpeMJICHHE aHAIM3UPOBATh U BBUIBIATH B3aMMOCBSI3H MPHUPOJBI, OOIIECTBA U YKOHOMHKH, B TOM YHCJIE C MCIIOJIb30BaHHEM (DH3MUECKUX
3HAHUI;

— OLICHKA CBOMX JICWCTBUH C YUETOM BIIHSHUS HA OKPYIKAIOLIYIO CPEy, BO3MOXKHBIX III00aIBHBIX TOCICICTBHUIMA.

METANPEJMETHBIE PE3YJIbTATbI

B pesynbraTte 0CBOEHHUS IIPOrPaMMBI 110 (U3HKE HAa yPOBHE OCHOBHOIO o0miero o6pa3oBaHus y oOydaromerocs OymayT copMHPOBAHBI
MeTanpeAMeTHbIe Pe3y/bTaThl, BKIIOYAMOIINE MO3HABATENbHbIC YHHBEpPCAIbHBIC ydeOHbIe NCHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIC
ydeOHbIe JeHCTBUS, PETyIATHBHBIC YHUBEPCAIbHbIE YdeOHbIE JeHCTBYS.

Ilo3naBaTe/bHBbIE yHUBEPCATIbHbIC yueOHbIe AeficTBUS

Ba3oBble JJoru4ecKue AeiicTBUS:
BBISBIIITH M XapaKTEPHU30BaTh CYyLIECTBCHHBIC IPU3HAKH O0BEKTOB (SIBJICHUIA);
YyCTaHaBJIMBATh CYIIECTBEHHBIH MPH3HAK KiTacCH(DUKAIINU, OCHOBAHHMS IS 000OIICHHS 1 CPABHEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHSI B pacCMaTPUBAEMBIX (paKTax, JaHHBIX M HAOJIIOACHUSAX, OTHOCIIIMXCS K (PU3NIECKUM SIBIICHUSIM;
BBISIBIISITh  [IPUYMHHO-CIICAICTBCHHBIC CBSI3M TMPH HM3Y4eHHU (U3MUYCCKUX SIBICHUH M MPOIECCOB, [€NaTh BBIBOABI C HCIOJIB30BAHUEM
JIelyKTUBHBIX 1 MHIYKTHBHBIX YMO3aKIIFOUCHHUH, BEIJBUTaTh TUIIOTE3bI O B3AaUMOCBS3AX (PU3HUECKUX BEJINYMH;
CaMOCTOSITENIFHO BBIOMPATh CHOCO0 perieHus y4eOHO# (Gu3nveckoil 3amaun (CpaBHEHHE HECKOJIBKAX BApHAHTOB PEIICHHUs, BBIOOp Hamboiee
MIOJIXOJISIIIETO C Y4ETOM CaMOCTOSITENIFHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble Hcciiea0BaTeIbCKue TeiicTBUA
HCII0JIB30BATh BONIPOCHI KaK MCCIICIOBATEIILCKAN HHCTPYMEHT MO3HAHMS;



HPOBOJUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIH (M3MYECKHUIl SKCIICPUMEHT, HEOOJBIIOE HCCICIOBaHUE
(usmueckoro sBICHUS,
OLICHHMBATH HA IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALIHIO, TIOTYyICHHYIO B X0/I¢ HCCIICI0OBAHUS MITH KCIICPUMEHTA;
CaMOCTOATEIbHO (HPOPMYIUPOBATH 0OOOIIEHHS U BHIBOJIBI IO pe3yJIbTaTaM IPOBEAEHHOTO HAOIIOJCHH S, ONBITA, NCCIICT0BAHNUS;
IIPOrHO3UPOBATH BO3MOXKHOC }:LaJ'leeﬁLLlee pa3sBUTHUE (1)I/I3l/l‘leCKI/IX IIPOLECCOB, a TAKKE BbIABUI'ATh IPEAIIOJIOKECHUS 06 UX pa3BUTUU B HOBBIX
YCIIOBHSIX M KOHTEKCTaX.

Pa6ora c undopmanueii:
NPUMEHSATH Pa3IMYHbIC METO/IbI, THCTPYMEHTBHI ¥ 3aIIPOCHI IIPU MOUCKE U 0TOOpE HH(OPMAIIMK HIIH IaHHBIX ¢ YYETOM MPEIOKESHHON yueOHOM
(usmaeckoii 3anaun;
aHAIN3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMALIMIO PA3JIMYHBIX BUIOB U (JOPM MPE/ICTABICHUS;
CaMOCTOSTENBHO BHIOUPATh ONTHMAIBHYIO (GOpMY HpeACTaBicHUS HH(GOPMALMM M HUTIOCTPHPOBATh peLIaeMble 3aJayd HECIOXKHBIMU
cXeMaMu, IMarpaMMaMH, HHOH TpaMKON U UX KOMOMHALIUSIMH.

KoMMyHHKAaTHBHBIE YHHBepCAJIbHbIE yYeOHbIe NeiicTBHS:
B XO/¢ OOCY)XICHHUs y4eOHOTO MaTepuana, pe3yabTaToB JabopaTOpHBIX pabOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMoit
TEMbI U BBICKA3bIBaTh UJICH, HALICICHHBIC HA PELICHUE 3a1a4H U NOAJICPKaHHUE OI1aroKenaTeIbHOCTH OOICHHS;
COMOCTABIISITh CBOM CYXKJICHUS C CY)KACHUSMU JPYTUX YYaCTHUKOB JJUANIOra, OOHAPY)KUBATh PA3IMUUe U CXOJICTBO MO3UIIMI;
BBIPaXaTh CBOIO TOYKY 3PCHHMS B YCTHBIX U IIMCEMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABISTh PE3YIbTATHI BBIOJIHEHHOTO (PU3HMYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIO0BAHMS, IPOCKTA);
HOHUMATh M HCIOJIB30BATh IPECUMYILECTBAa KOMAHIHON U HHAMBUIYaIbHON PabOTHI TP PELICHUH KOHKPETHON (hH3UYECKON MPOOIeMBI;
NPUHUMATh 1IEJIH COBMECTHOH NeATENFHOCTH, OPraHM30BBIBATh JCHCTBUS MO €€ HOCTHIKECHUIO: PACHpENeNsiTh POJH, 00CYKAATh MPOIECCHl U
pe3ybTaThl COBMECTHOM paboThI, 00001aTh MHEHHS! HECKOIBKUX JIFOJICH;
BBIIIOJIHATH CBOIO 4acTbh PabOTHI, JOCTHIasi KAU€CTBEHHOIO pe3ysbTara MO CBOEMY HANpaBICHHMIO U KOOPAWHUPYS CBOU NEHCTBHS C IPYrHMHU
4JICHAMH KOMaHBL;
OLICHUBATh Ka4eCTBO CBOETO BKJIA/A B OOLIMIT IPOAYKT IO KPUTEPHSIM, CAMOCTOSTENILHO CHOPMYITMPOBAHHBIM Y4aCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTHBHbIE YHUBEPCAJIBHbIE YdeOHbIE JeliCTBUS

Camoopranusanus:
BBISBIIATH IIPOOJIEMBI B )KH3HEHHBIX U yU4EOHBIX CHTYAIHAX, TPEOYIOINUX UL PeMICHHS (QU3NUCCKUX 3HAHUH;
OPHEHTHPOBATbCA B PA3IUYHBIX MOAXONAX NPHUHATHA pEHIeHHH (MHAUBUIYyalbHOE, NPHHATHE DPEIICHUS B TpyIIe, NPUHATHE DPelIeHUH

rpynmoii);



CaMOCTOSITEIIBHO COCTABJIATh AITOPUTM pEIICHHS (PHU3NYECKOW 3aJaud WIM IUIaHa HCCIIEAOBaHUS C YYETOM HMEIOIIUXCS PECypcoB MU
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH MPEJIaracMble BAPUAHTHI PEIICHHUI;
Jienath BBIOOp M OpaTh OTBETCTBEHHOCTD 3@ PEILCHHUE.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:
JaBaThb a}leKBaTHle OLICHKy chyaunn )51 npe;maraTb IJIaH eé HU3MCHCHUA,
0OBSCHITH IPUYMHBI TOCTIKEHUS (HEIOCTIKEHHS) PE3yJIbTaTOB JCATSIbHOCTH, aBaTh OLCHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHBBI B JICSATCIBHOCTH (B TOM YHCJIE B XOJ BBHIIOJHECHUS (M3MYECKOTO MCCIECJOBAaHMS WM IPOCKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHHUBIINXCS CUTYALUH, YCTAHOBICHHBIX OLUIMOOK, BO3HUKIIUX TPYAHOCTEH;
OIIEHMBATh COOTBETCTBHUE PE3yJIbTaTa I U YCIOBHIM;
CTaBUTH CeOs Ha MECTO JPYroro YeIoBeKa B XOJE CIOpa WM AUCKYCCHU Ha HAYyYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUsI U JIOTUKY JPYroro;
MIpU3HaBATh CBOE MPaBO Ha OIIMOKY MY peHICHUH (GU3MYECKUX 33/1a4 HITH B YTBEP)KACHHUAX Ha HAyYHBIC TEMBI M TAKOE )K€ MPaBO JPYroro.

NPEJMETHBIE PE3YJIbTATbI

K xoHity oOyuenust B 7 Kjiacce IpeIMETHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCT Y OOYYArOIIUXCS
YMEHHUH:
HCTIONB30BaTh MOHATHS: (HU3NYSCKUE U XUMUYCCKUE SBIICHHS, HAOMIOICHUE, SKCIIEPUMEHT, MOJIelb, THIIOTE3a, SAMHHULIBI (PU3NUSCKUX BEIHYHH,
aToM, MOJEKyJla, arperaTtHble COCTOSHMS BellecTBa (TBEpIOE, JKUAKOE, TIa3o00pa3HOEe), MEXaHH4YeCKoe JBHXKEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MPAMOJMHEHHOE), TPaceKTOpUs, paBHOJCHCTByIomas Cuia, aepopmanms (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;
paznuyath siieHUs (qudys3us, TEIIOBOE NBMKEHHWE YACTHI[ BELIECTBA, PABHOMEPHOE JBIIKCHHE, HEPAaBHOMEPHOE [BIDKCHHE, WHEPLUS,
B3aMMOJICHCTBUE TeJl, paBHOBECHE TBEPABIX TeJ C 3aKPEIUIEHHOHW OCHIO BpalleHHMs, Ieperaya JaBiIeHHUs TBEPIABIMHU TEJIaMH, SKHJIKOCTIMU U
ra3amu, atMoc()epHOe JaBICHNE, ITIABAHUE TeJI, MPEBPAIICHNS MEXaHHYECKON SHEPrUn) 10 ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OITBITOB, JICMOHCTPHPYIOLIUX JIaHHOE (PH3UYECKOE SIBJICHHE;
pacrno3HaBaTh NMPOSIBJICHUE M3yYCHHBIX (PU3MUECKHX SBICHUI B OKPYKAIOIIEM MUPE, B TOM YHCIIe (PU3HUECKHE SIBICHUS B IPUPOJIE: TIPUMEPEI
JIBIDKEHHMS C Pa3IMYHBIMU CKOPOCTSIMHU B )KUBOH M HEXKUBOH MPUPOJE, NSHCTBUE CHIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOro
JIaBJICHHS HA )KUBOM OpPraHu3M, IIABaHKE PbIO, PhIYard B TeJe YEIOBEKa, IPH 9TOM HEePEBOAUTH NPAKTHYECKYIO 3a4a4y B yUEOHYIO, BBIICIITH
CYILIECTBEHHbIE CBONCTBA (MPU3HAKN) (DU3HMUECKUX SIBICHUIA;
OIHUCBIBATh U3y4YEHHBIC CBOMCTBA TeN M (DM3UYECKUE SIBIICHUS, UCIIONb3Ys (DH3MUECKUE BENUUMHBI (Macca, 00bEM, INIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTB, CPEAHSs CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHIa TPEeHHs, AaBlieHHe (TBEPIOro Tena, KUAKOCTH, ras3a),
BBITAIKUBAIOIIAsl CHJIA, MEXaHWYecKasi padoTa, MOIIHOCTb, IUICUO CHIIbI, MOMEHT CHJIBbI, KO3((HIMEHT IMOJE3HOTO JSHCTBUS MEXaHH3MOB,



KMHETHYecKass W IOTECHIWAIbHAs SHEPrus), IPH ONHCAHWUHM NPABHIBHO TPAKTOBATh (DM3MUYECCKUII CMBICI HCIOJNB3YEMBIX BEJIWYMH, HX
0003HAaYeHHUsI W eIUHHULBl (QU3MYECKHX BEJIMYMH, HAXOAUTh (OPMYINBI, CBS3bIBAIONIME MAHHYI (U3MYECKYI0 BEIMYUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpaUKH N3yYEHHBIX 3aBHCUMOCTEH (PU3NUECKHUX BEJINYNH;

XapaKTepU30BaTh CBOWCTBA Tell, (pU3MUYECKHe SBICHUS U MPOIIECCH, HCIONB3Ys MpaBUila CIOKEHUS CHII (BAOJb OAHOI mpsaMoit), 3akoH ['yka,
3akoH [lackaisi, 3akoH Apxumerna, MPABHJIO PaBHOBECHs pbidyara (0JIoKa), «30JI0TOC MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS! MEXaHMYECKOM
9HEPTUH, IIPU STOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

00BACHATH (PU3UUECKUE SIBJICHUS, IPOIECCH U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallMi MPAaKTHKOOPHEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh  [IPUYMHHO-CIICICTBCHHBIE CBSI3M, CTPOUTH OOBsSCHEHHE W3 |—2 IOrMYeCKMX MIaroB C OMOpOH Ha 1-2 W3yYeHHBIX CBOWCTBA
(usnyeckux SBIEHUH, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH;

pewats pacuéTHble 3a7aud B 1—2 NEHCTBUS, MCMOJB3Ys 3aKOHBI M (OPMYJbI, CBS3bIBaOIIMEe (DU3MUYECKHE BEJUYMHBI: HA OCHOBE aHalIn3a
YCIIOBUSL 3aJja4M 3alMCBIBATh KPAaTKOE YCIOBUE, IOJCTABIATH (M3MYECKUE BEIWYMHBI B (DOPMYIBI M IPOBOAWUTH PACUEThl, HAXOIHUTh
CIIpaBOYHbBIC TaHHBIC, HEOOXOIUMBIE IJIS PEIICHHS 3a/1a4, OLIEHUBATh PEATHCTUYHOCTD MOTyYeHHON (PU3NUECKOI BETMYHHBI;

pacno3HaBaTb l'lp06J'leMbl, KOTOPBIE MOXHO PCHIMTH IIPU MMOMOLIN (1)1/1314‘{CCK1/IX METOJ0B, B OITMCAHUU UCCJICAOBAHHSA BBIACIIATH IIPOBEPSAEMOC
NpeanoioKeHne (TUIoTe3y), pa3indaTh U HHTEPIPETHPOBATH MOJTYYEHHBIN PE3yJIbTaT, HAXOAUTb OIIMOKH B XO/€ OIBITA, JAENaTh BHIBOJBI 110
€ro pe3yJibTaTraMm;

MPOBOJMTH OTBITHI O HAOMIOACHHIO (DM3UUYECKUX SIBJICHUN MM (PM3MYECKUX CBOWCTB Tel: (OPMYIHUPOBATH NPOBEPSEMBbIE TPEANOIOKEHHS,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHHS, 3aIMCHIBATE X0/ ONBITA U ()OPMYIIUPOBATH BHIBOIBI;

BBINIOJIHATh TPSMBIE M3MEPEHUs PACCTOSHMS, BPEMEHH, MacChl Tella, 00b&Ma, CHIbI M TEeMIEpaTypbl C HCIOJIb30BAHHEM aHAJOTOBBIX U
IU(POBBIX MPUOOPOB, 3aIUCHIBATH MTOKa3aHHsI IPHOOPOB ¢ YYETOM 3aJaHHON a0COIOTHON MOTPEIIHOCTH N3MEPEHUIA;

MPOBOJMTH HCCIIEJOBAHUE 3aBUCUMOCTH OJIHOHM (DU3MUECKOH BETMUYMHBI OT JPYTOH C UCHOJIb30BAHHEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBUKYLIETOCS TeJla OT BPEMEHH JIBIKCHUS Tella, CHIIbI TPEHHS CKOJIBKCHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
W HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAJM CONPUKOCHOBEHMS TEJl, CUJIbI YIIPYTOCTH OT YAJIMHEHUs NPYKHHBI, BHITAIKUBAIONIEH CHIIBI OT
00béMa NOTPY)KEHHOM YacTH Tella U OT IUIOTHOCTH KHUIKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH Tela, OT TIyOUHbI, Ha KOTOPYIO IOTPYKEHO
TEJIO, YCIOBHH IIaBaHUsI TEJI, YCIOBHH PaBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B IUIAHMPOBAHUHM Y4eOHOTO HCCIIEOBAHUs, COOMpaTh
YCTaHOBKY M BBINOJHATH M3MEPEHMS, CIICIysl NMPEIJI0KEHHOMY IUIaHy, (PUKCHPOBAaTh PE3yJbTaThl IMOJYYCHHON 3aBHCUMOCTH (H3MYECKUX
BEJIMYMH B BHJE NMPEATIOKESHHBIX TAOIHI] U rpadiKoB, AenaTh BEIBOJIBI IO Pe3y/IbTaTaM HCCICIOBAHMS;

MIPOBOAUTH KOCBEHHBIE M3MEPEHHs (PU3NYECKHX BEJNMYMH (IUIOTHOCTH BEIIECTBA JKMUIKOCTH M TBEPIOTO Teja, CHJIa TPEHHUS CKOJBXCHHS,
JIaBJICHUE BO3JyXa, BHITAIKUBAIONIAS CHIIA, ACHCTBYIOIIAS HA MOTPYXKEHHOE B )KUAKOCTH TENO, KOA(DPHIIMEHT MOJIE3HOTO JSHCTBUS MPOCTHIX
MEXaHU3MOB), CIeays MpPEeUIONKEHHOW MHCTPYKLMM: MPH BBINOJHEHUHM W3MEPEHUH cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIUYMCIATDH
3HAYCHHE UCKOMOMH BEJIMYUHBI;

co0JII01aTh TpaBHJIa TEXHUKU 0€3011aCHOCTH HpH paboTe ¢ 1a00paTopHbIM 000PYJOBAHUEM;



YKa3bIBaTh MPUHLMIIB JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIOIIUECS] COCYIbI, OapOMeTp,
pblyar, MOIBHKHBII U HETIOJBMKHBIH OJIOK, HAKIIOHHAS TFIOCKOCTD;
XapaKTepU30BaTh NPUHLUIBI AEHCTBUS H3YYCHHBIX NPUOOPOB M TEXHMYECKUX YCTPOMCTB C ONOPOH Ha MX ONUCaHUS (B TOM YHUCIeE:
MO/LINITHUKH, YCTPOHCTBO BOJONPOBO/IA, TUAPABIMIECKUI MPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBOIT HACOC, apEOMET), UCIIONIB3YsI 3HAHUS O
cBOlicTBaxX (PM3UUECKUX SBJICHUH 1 HE0OX0AUMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
MIPUBOJIUTH IIPUMEPHI (HAXOIUTh HHOOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIONb30BaHUS (PU3HUECKUX 3HAHUH B TOBCEAHEBHOM KHM3HH JUIS
obecrieueHust 6€30MaCHOCTH NP OOpAIEHUH C MPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBAMM, COXPAHEHHs 310pPOBbS U COOJNIONEHUS HOPM
9KOJIOTMYECKOTO TTOBE/ICHUS B OKpYKalollei cpene;
OCYILECTBIIATH OTOOP UCTOUYHUKOB MH(pOpMALUK B MIHTEpHETe B COOTBETCTBUH C 3aJJAHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH W MyTEM CpaBHEHHs DA3NUYHBIX HCTOYHUKOB BBIIEIATh HH(OPMAIHMIO, KOTOpas SBISACTCS NPOTUBOPEUMBOW HIM MOXET OBITH
HEJO0CTOBEPHOI;
UCIIONB30BaTh IPH BBHIMOJHEHUU Y4eOHBIX 3aJlaHUH HAy4YHO-TIOMYJSIPHYIO JINTEpaTypy (U3HIECKOro coAaepiKaHus, CIPABOYHbIE MaTepHaIbI,
pecypebl cetu MurepHer, BnageTh MpUEMaMu KOHCIEKTUPOBAHUs TEKCTa, NMpeoOpa3oBaHust MHGOpPMALUM U3 OJHOHM 3HAKOBOW CHUCTEMBI B
JpYryo;
co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHbIE U YCTHbIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB MH(POPMALMHU (PU3UUECKOrO COASPIKAHUs, B
TOM 4YHMCJIe MYOJIUYHO AENATh KPaTKUE COOOIICHHUS O Pe3ylbTaTax MPOEKTOB MM y4eOHBIX MCCIIEN0BaHU, IPU ITOM TPaMOTHO MCHOJIB30BATh
U3Y4SHHBIH NOHATHIHBIN anmapar Kypca GpU3HKH, CONPOBOXKIATH BHICTYIUIEHHUE MPE3CHTAIUEH;
NP BBITIOJTHEHUH y4eOHBIX MPOEKTOB M MCCICIOBAHUN PACIpeeNsiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBHU C IOCTABICHHBIMU 3aJa4aMu,
CIIEIUTh 3a BBINOJHEHUEM IUIAHA JAEHCTBUH, aJeKBATHO OLECHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTb TIPYMIbI, BHICTPAUBATH
KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE, YUUTHIBAs MHCHUE OKPYKAIOIIIHX.

K xoHIiy oOy4enust B 8 Ki1acce npeIMeTHbIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh c()OPMUPOBAHHOCTH Y 00YYaIOIIUXCS
YMEHHUH:
UCIIONB30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBM)KEHHE AaTOMOB M MOJIEKYJ, arperaTHble COCTOSHMSI BEIECTBa,
KPUCTAJUTMYECKHE M aMOp(HbIe Tella, HACBHILCHHbIH M HEHACBHIIICHHBIH Map, BIAKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHsS SHEprus,
TEIJIOBOH JIBUTaTellb, HJIEMEHTAPHBIH NEKTPUUECKUil 3apsiil, SIEKTPUUYECKOEe 110J1e, IIPOBOJIHUKI U AUDIEKTPHKHU, TOCTOSIHHBINA 21€KTPHYECKUI
TOK, MArHUTHOE TI0JIE;
paznMyaTh sIBJIEHMs (TEIUIOBOE pPACUIMPEHHMEe U C)KaThe, TeIUlonepejada, TEIUIOBOE PAaBHOBECHE, CMAauMBAHHUE, KaIWJUIAPHBIC SIBICHUS,
UCTIapeHHe, KOHICHCAlWs, IUIAaBJICHHE, KpHUCTAUIM3alMs (OTBep/eBaHME), KHIICHHE, TerUlonepenada (TeIIoNpoBOIHOCTb, KOHBEKIIHS,
U3IIyYCHHUE), OSNEKTPU3aLUs TeJ, B3aUMOJCHCTBUE 3aps/lOB, JCHCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBHE
MAarHuTOB, AEHCTBUE MarHUTHOT'O MOJISI HA MMPOBOJHMK C TOKOM, JIEKTPOMAarHUTHAsE MHIYKIMS) TI0 OIMHUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE SBIICHUE;



pacrio3HaBaTh IPOSIBICHUE HM3YYCHHBIX (M3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MHpE, B TOM 4YHcCie (PU3MYECKHE SBICHUS B HPUPOJE:
MOBEPXHOCTHOE HATSHKEHNE U KAlMJULIPHBIC SBJICHUS B IPHPOJE, KPUCTAIUIBI B IPUPOeE, u3nydenne CoiHIa, 3aMep3anie BOT0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, AIEKTPHUECKUE SIBIICHUS B aTMOC(]epe, IEKTPUIECTBO KHUBBIX OPraHHM3MOB, MarHUTHOE I0JIe
3emu, apeiid MOJOCOB, POJIb MarHUTHOTO HOJIS [UIS JKM3HU Ha 3emile, NOJISIPHOE CHSHHE, PH STOM IEePEeBOAUTH MPAKTHYECKYIO 331ady B
y4eOHYI0, BBIJICISTh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HYECKUX SIBIICHUI,

ONHUCHIBATh M3yYCHHBIE CBOMCTBA Ten W (U3MUYECKHE SIBICHUS, MCIONB3Yd (HM3MUECKUE BENMYMHBI (TeMIepaTrypa, BHYTPEHHsS SHEprHus,
KOJIMYECTBO TEIUIOTHI, y/eNbHAs TEIUIOEMKOCTh BEIIECTBA, yIeNbHas TEIUIOTA IUIABJIICHUS, yAENbHAs TEIIOTa NMapooOpa3oBaHMs, yIelbHAs
TEeMJIOTa CrOPaHus TOIUIMBA, KOI(G(UIMEHT IOJIC3HOrO ASHCTBUS TEIUIOBOH MAIIMHBI, OTHOCHUTENIbHAS BIIQXKHOCTh BO3/yXa, 3JICKTPHUYECKHUI
3apsj, CWila TOKa, JIEKTPUYECKOE HANpsDKEHHWE, COIPOTHBIICHUE IPOBOJHUKA, YICIBHOE CONPOTHBIICHHE BEIIECTBA, Pab0Ta W MOIIHOCTH
NIEKTPUYECKOTO TOKA), MPH ONMHCAHUM TNPABWIBHO TPAKTOBATh (DM3MYECKUIl CMBICH HCIOJB3yeMBbIX BEIHYMH, O003HAUCHHUS M €IMHHIIBI
(u3nUecKUX BENWYMH, HAXOJAUTh (OPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C APYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
N3YYCHHBIX 3aBUCUMOCTEN (PU3MIECKUX BEIMYNH;

XapaKTepu3oBaTb CBOMCTBaA TCII, (1)1/13}’1‘{60](1/16 SABJICHUS U NPOLECCCHI, UCIIOJIb3YysT OCHOBHBIC MOJIOXKCHUA MOHeKyﬂﬂpHO-KMHe’TMHeCKOﬁ TCOpUU
CTPOEHHS BEIECTBA, MPUHIMIT CYNEPIO3UIMH NOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMa Ui ydyacTka Ly,
3akoH JDxoyns—JIeHna, 3aKoH COXpaHEHUs SHEPTUH, IIPU STOM J1aBaTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U 3aIUCHIBATH €T0 MaTEMaTH4ECKOE
BBIPKCHUE;

00BACHATH (PU3UUECKHE TPOLIECCHI M CBOWCTBA TEJl, B TOM YUCIIE M B KOHTEKCTE CUTYallUi NPaKTUKOOPUCHTUPOBAHHOT'O XapaKTepa: BIABIATH
MIPUYNHHOCIICICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHHE U3 1—2 JTIOTMYECKUX MIATOB C OMOPOoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUECKHX SIBICHUIA,
(hu3HMUECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEIA;

pewiath pacuéTHble 3aaud B 2—3 IEHCTBUS, MCMOJB3Ys 3aKOHBI M (OPMYJbI, CBS3bIBaIONIMEe (DH3MYECKHE BEJIMYMHBI: HA OCHOBE aHAIn3a
YCJIOBUA 3a4adyu 3alMChIBaTh KPATKOE YCJIIOBUE, BBIABJIATH HEAOCTATOK MAAHHBIX JUIA PELUICHUS 3aaa4u, Bbl6l/lpaTb 3aKOHBI H q)OpMyJ'lbl,
HE0oOX0AMMBIE JUIsl €€ pelleHus, TPOBOIUTh PACUETHI U CPABHUBATH MOJIyYCHHOE 3HAaUeHHE (PU3NUECKOIl BETMUUHbI C H3BECTHBIMU JIaHHBIMHU;
pacrio3HaBaTh HPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IPH IOMOINM (U3WYECKHX METOJOB, MCIIONb3Ysl ONMCAHHE WCCIICJOBAHMUS, BBIACIATH
IpoBepsieMoe NPENOI0KEHIE, OLICHUBATD NPABUIILHOCTD MOPS/IKA IPOBEACHHUS UCCIIEI0BAHNS, 1eNaTh BBIBOIbI;

MIPOBOAUTH ONBITHI 110 HAOMIOACHUIO (U3MYECKUX SBICHUN WM (PU3NYECKUX CBOICTB Tell (KaWUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00b&Ma, TemMreparypbl, CKOPOCTH MPOIEcca OCTHIBAHHS U HAPEBAHUS P U3IYUYSHUH OT LIBETa U3NydJaronieil (IOrIomaroIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYphl JKHAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, 3JIEKTPU3AlMs TeJl U B3aUMOJCHCTBUE
JNIEKTPUUECKUX 3apsiioB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHMTOB, BH3yaJHM3alldsl MarHUTHBIX IIOJCH INOCTOSIHHBIX MarHUTOB, JEHCTBUS
MarHMTHOTO MOJIsi Ha MPOBOJHHK C TOKOM, CBOICTBAa 3JICKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUraTels MOCTOSHHOTO TOKa): (OPMYIHPOBATh
HpoBepsieMble NPEANOI0KEH S, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOT0 000pYI0BaHUsI, OIIMCHIBATH X0 OMBITA U GOPMYIHPOBATH BBHIBOJIBI;



BBINTOJTHATE NMPAMBIE U3MEPEHUS TEMIIEPATYphl, OTHOCHTEIBHON BIaXKHOCTH BO3/yXa, CHIIBI TOKA, HANPSUKEHMS C UCTIOJIb30BAHMEM aHAJIOTOBBIX
IprOOPOB U JATUYMKOB (DH3UUECKUX BEIHUYUH, CPABHUBATH PE3yNbTAaThl H3MEPEHHI ¢ yu€TOM 3aJaHHOH a0COMIOTHON MO PENIHOCTH;

MIPOBOJUTb HCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DU3MUYECKOH BEIMYMHBI OT APYrod ¢ HCHOJIb30BAHUEM HPSMBIX U3MEPEHUH (3aBUCHMOCTb
CONPOTHBIIEHNUS IPOBOJHUKA OT €T0 JJIMHBI, IIOLIAAU MONEPEUHOTO CEYEHHUS U YIeIbHOTO COMPOTHBIIEHHUS BELIECTBA IPOBOIHUKA, CUIIBI TOKA,
UYIIEro 4Yepe3 INPOBOAHMK, OT HANpPsKEHUs Ha IPOBOJHUKE, HCCIEIOBAHME IMOCIIENOBATENBHOTO M IapaleIbHOTO COCJUHEHUH
IPOBOJHUKOB): IUIAHUPOBATh UCCIEAOBAHHUE, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIeAys NMPEeIT0KEHHOMY IUIaHy, (BDUKCHPOBATH
Ppe3yIbTaThl OJyYEHHOH 3aBUCUMOCTH B BUJIE TaOIMI] U rpadUKOB, I€NaTh BEIBOBI IO PE3y/IbTaTaM HCCIECA0BAHUS;

IPOBOJUTE KOCBEHHbIE M3MEPEHHs (U3MYECKUX BENHYHH (yHeldbHas TEIUIOEMKOCTh BEIECTBA, COINPOTHUBICHHE IPOBOJHHKA, paboTa H
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA): INIAHUPOBATh U3MEPEHHs], COOMPATh KCIIEPUMEHTANIbHYIO YCTAHOBKY, CIEeAys IPeUI0AKEHHON HHCTPYKIHUN,
U BBIYUCTIATH 3HAYEHHE BEIUYHHBI;

co0JI01aTh MpaBuJia TEXHUKU 6€30I1aCHOCTH NP paboTe ¢ 1abopaTopHLIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JefiCTBUA H3y4YCHHBIX NPHOOPOB U TEXHUYECKHX YCTPOMCTB C ONOPOH HA MX ONMHCAHMA (B TOM YHCIE: CHCTEMa
OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMmmepMeTp, BOJBTMETpP, CUETUYMK OSJIEKTPUUYECKOW DHEPrHH, DJIEKTPOOCBETHTEIbHbBIC
nprOOpEI, HAarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), MEKTPUUECKHE TIPEIOXPAHUTENH, YIEKTPOMATHHUT, JIEKTPOJBUraTe b IOCTOSHHOTO
TOKA), UCTIOJIb3Ysl 3HAHUS O CBOMCTBaX (M3HUECKUX sIBJICHUI 1 HeoOX0oAuMbIe (PU3HMUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTBIC TEXHHYECKHE YCTPOHCTBA M HM3MEpHTENbHBIC NPUOOPHI IO CXeMaM U CXEMAaTHYHBIM DPHUCYHKaM (3KHIKOCTHBII
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, ABUraTeNb BHYTPEHHEr0 CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI DIEKTPHIECKUX
Herei ¢ ImocneoBaTeNbHBIM U MapaLIebHbIM COSIUHEHHEM 3JIEMEHTOB, Pa3iIHyasl yCIOBHBIE 0003HAUCHHS IEMEHTOB AIEKTPUUECKUX LeTIeH;
HPUBOJUTH ITPUMEPHI (HAXOIUTh HHOOPMALIUIO O IIPUMEPAX) MPAKTUUECKOTO UCIIONb30BAHUS (PU3NUECKUX 3HAHUH B TOBCEAHEBHOM XKHU3HU JUIS
obecriedeHNs 6€30IACHOCTH IPH OOpAIleHHH ¢ IMPHOOpaMH M TeXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHUs 3I0POBbS U COONIONECHHS HOPM
9KOJIOTMYECKOTO TOBE/ICHHUS B OKPYKalolIeH cpele;

OCYLIECTBIIATh HOHMCK HHGopManuu dusuueckoro coiepxkanus B MHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHUM M HyTEM CpaBHEHHSA
JIONOJIHUTEbHBIX UCTOYHHKOB BBIASIATH HHOOPMALUIO, KOTOpas SIBJISAETCS IPOTHBOPEUNBOI HIIM MOXKET ObITh HEJIOCTOBEPHOIH;

HCIOJIBb30BaTh IIPH BBIIOIHEHUH Yy4eOHBIX 3alaHMH HAYYHO-TIOMYIAPHYIO JHUTEpPaTypy (GU3HUECKOrO COAEpXKAaHUS, CIIPAaBOYHBIC MATEpHAIIbI,
pecypebl cetu MurepHer, BiageTh NMpUEMaMH KOHCIIEKTUPOBAHUs TEKCTa, NpeoOpa3zoBaHust MHGOpPMALUM U3 OJHOHM 3HAKOBOW CHUCTEMBI B
JpYryIo;

co3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIC W KpaTKHe YCTHbIE COOOLIeHus, 0000mmas HHGOPMALUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO
COZIEpXKAHUS, B TOM YHCIE ITyONHYHO MPEICTABIATH PE3yNbTaThl MPOCKTHON WM HCCIEIOBATEIbCKOH NEATEIbHOCTH, IPH 3TOM IPaMOTHO
HICIIOJIb30BAaTh N3YYSHHbIH NOHATUHHBIN annapar Kypca (Gpu3uKH, CONPOBOXKIATH BHICTYIIEHHE NTPE3CHTALUEH;



IIPH BBITIOJIHEHUU Y4YEeOHBIX MPOEKTOB M HCCIENOBaHUH (DM3MUECKUX IPOLIECCOB pacHpeleiaTh OOSM3aHHOCTH B IpYIIE B COOTBETCTBHHU C
HOCTABICHHBIMH 3aJa4aMH, CICIUTh 3a BHIIOIHEHHUEM IUIaHA JCHCTBUH U KOPPEKTHPOBATh €r0, aIeKBaTHO OLCHUBATH COOCTBEHHBIH BKIAJ B
JIeATENIBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOCHCTBHE, IPOSBIISII TOTOBHOCTh pasperlaTh KOH(IUKTHL.

K koHmy oOydeHus B 9 Kjacce IpeAMETHBIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBEI OTpaXKaTh COPMHUPOBAHHOCT Y O0YJAIOIIIXCS
YMEHHI:
UCIOJIb30BaTh MOHATHUS: CHCTEMa OTCUéTa, MaTepUanbHas TOUYKA, TPAGKTOPHUs, OTHOCHTEIPHOCTh MEXaHHYECKOTO ABIKEHHS, JAehopMaius
(ynpyras, IacTHYeCKast), TPeHUE, HEHTPOCTPEMHTENIBHOE YCKOPEHHE, HEBECOMOCTD U NEPErPY3KH, LEHTP TKECTH, aOCOTIOTHO TBEPIOE TEIO,
LEHTP TLKECTH TBEPIOTO TeJa, paBHOBECHE, MEXaHMYECKUe KoneOaHNs U BOJIHBL, 3BYK, HH(Pa3BYK U yIbTPa3BYK, dIEKTPOMATHUTHBIC BOJHEI,
HIKaJIa JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U JaIbHO30PKOCTb, CIIEKTPbI MCIIyCKaHUs W IOrioleHus, anbda, Oera- u ramMmma-
U3IIy4eHHUs, H30TOIIBL, SEPHAs SHEPIeTHKA;
pa3nuyaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBHKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE
IaJeHHe Tel, DaBHOMEPHOE IBIDKGHHE IO OKPYXKHOCTH, B3aMMOJEIICTBHE Tell, PEaKTUBHOE MABIDKEGHHE, KojeOaTelbHOE JIBIDKCHHE
(3aryxaroliue M BbIHYKACHHBIC KOJIEOaHUs), PE30HAHC, BOJIHOBOE [BMIKEHME, OTPaKEHHE 3BYKa, NPSIMOJIMHEHHOE pacHpoCTpaHEeHHE,
OTpaXKeHHE W NpPEJIOMJIEHUE CBETa, IOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOXKEHHE OCIOro CBETa B CIIEKTP M CIOXKEHUE CIEKTPAIbHBIX
L[BETOB, AUCIIEPCUsI CBETA, €CTECTBEHHAS PAIMOAKTUBHOCTD, BOSHUKHOBEHHE JIMHEHYAaTOro CIEKTpa U3/Ty4eHHs1) [0 OIIMCAHUIO UX XapAKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE QU3UUECKOE SIBICHUE;
pacro3HaBaTh NPOSIBICHUE U3yYEeHHBIX (PU3HMUECKUX SBIECHUI B OKpY)KAIOIeM MUpE (B TOM 4Hciie GU3HMUECKHE SBICHUS B MPUPOJIE: NPUIUBbI
U OTIHUBBI, ABWKeHHE ITaHeT COJNHEYHOH CHCTEMBI, PEAKTHBHOE JBIDKCHHE JXMBBIX OPraHH3MOB, BOCIPHATHE 3BYKOB J>KMBOTHBIMH,
3eMIIeTpsICeHue, CeHCMHUYECKHe BOJIHBI, L[yHaMM, 3XO, I[BETa Tel, ONTHYECKUE SBJIEHUS B NpUpOJe, OHOJIOrHueckoe AeHCTBHE BHUAUMOTIO,
YIBTPadHONETOBOTO M PEHTTCHOBCKOTO H3IydYCHHUI, €CTCCTBEHHBIN PaJHOAKTUBHBIA (OH, KOCMHYECKHE TydH, PaAHOAKTHBHOE H3ITydCHHE
IPUPOJIHBIX MHHEPAIOB, ACHCTBHE PAaAMOAKTUBHBIX W3JIyYCHUH Ha OPraHU3M 4YeJIOBEKa), NPH TOM HEPEeBOAUTH NPAKTHYECKYIO 3ajady B
yueOHYI0, BBLIENISATH CYIECTBEHHbIC CBOMCTBA (MPU3HAKHN ) (DHU3NUECKUX SBICHUN;
OIUCHIBATh M3YYEHHbIE CBOMCTBA TeNl U (PU3UUECKUE SBICHUS, UCTIONB3Ys (DH3UUECKUE BEIUUMHBI (CPEHsAs U MTHOBEHHAs CKOPOCTb Tella IPH
HEPaBHOMEPHOM IIBIDKEHUH, YCKOPEHHE, IIepeMeIleHHe, IIyTh, YII0Bas CKOPOCTh, CHJIa TPEHHUs, CHIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO MaJIeHNs, BEC Tela, UMITYJIbC TeJla, UMITYJIbC CHIIbl, MEXaHH4YeCKas paboTa U MOIIHOCTb, IOTEHLHAJIbHAS SHEPIUs Tella, TIOJHATOTO
HaJl HOBEPXHOCTHIO 3€MIIH, OTEHINANbHAS SHEPrUs CXKATOH NMPY)KHHBI, KHHETHYeCKas SHEPrHs, MOIHAs MEXaHWYeCKas SHEPrus, MepHol H
4acToTa KOJeOaHWH, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb IPEIOMIICHHS CPElbl), NPU ONUCAHUH
IPaBHIBHO TPAKTOBAaTh (DM3UUECKUI CMBICI HCIIONB3YEMbIX BEINYHH, 0003HAUCHHUS M CAMHUIB! GH3MIECKUX BEJIMYUH, HAXOIUTh QOPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (PM3NYECKYIO BEIUUUHY C APYTMMH BEIMYUHAMHU, CTPOUTH IPaUKU U3Y4EHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEJIMUHH;
XapaKTepU30BaTh CBOMCTBA Tell, (M3UUYECKUe SBICHUS U MPOIECCH, UCIOIb3ys 3aKOH COXPAHEHMS DHEPTHHU, 3aKOH BCEMHPHOTO TATOTECHHS,
HPHHIMI CYNEPIO3ULUH CUJI, IIPUHLUII OTHOCUTENbHOCTU ["anuues, 3akoHbl HbI0TOHA, 3aKOH COXPaHEHUS! UMITYJIbCA, 3aKOHBI OTPAXEHUS U



NPEJIOMJIEHHs] CBETa, 3aKOHBl COXPAHEHUs 3apsJ0BOTO M MAcCOBOTO 4HCENl IPH SIEPHBIX PEaKUUsX, NPU STOM JaBaTh CIOBECHYIO
(hOpMYITMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMAaTHYECKOE BhIPAKEHHE;

OOBSCHATDH (hPU3UUECKUE NTPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalMi MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BhISABIATH
NPHYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMUECKHX IIAroB ¢ OHOpOW Ha 2—3 H3YYeHHBIX CBOMCTBAa (PU3MUECKHX
SBJICHUH, PU3MYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a1aud (ONMPAIOIIMECcs HAa CUCTeMY M3 2-3 ypaBHEHHMI), MCIONB3Yysl 3aKOHBI M (OPMYIIBI, CBS3bIBAIOLINE (H3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJ[a4M 3aIMChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOINE HIIM M30bITOUHBIE JaHHbIE, BHIOUPATD
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUISl PELICHHs, TPOBOJUTH PACUETHI M OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHUsS (DU3MUECKOMH
BEJIMYMHBI;

pacrno3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PELINTh MPH MOMOIIM (DU3MYECKHX METOIOB, MCIOJB3Ysl OIHCAHHE HCCIICOBAHUS, BBIICISATH
IpOBEpsieMOe  NPE/INOI0KEHNE, OLEHUBATh IPABMIIBHOCTb IOPSKA IIPOBEIEHMS MCCIENOBAHUS, JeNaTh BbIBOJbI, HHTEPIPETHPOBATH
pe3yibTaThl HAOMIOACHUIT U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHMH MM (U3MYECKUX CBOWCTB Ted (M3ydeHHe BTOPOro 3akoHa HbroToHa, 3akoHa
COXpaHEHMs1 SHEPI'uH, 3aBUCHMOCTD TepUoia KoJIeOaHUi NPYKMHHOTO MAasSTHUKA OT MAcChl IPy3a M )KECTKOCTHU NMPYKHUHBI U HE3aBUCUMOCTb OT
aMIUIUTYbl MalbIX KoseOaHuil, NpsSMONMHEHHOE paclpoCTpaHEHHWE CBETa, pPAa3jIoXKeHHe Oelloro cBera B CHEKTP, HM3ydeHHE CBOWCTB
n300pakeHHUs B IIJIOCKOM 3epKaJie U CBOMCTB M300pakeHuUsI IpeiMeTa B COOMpAIOILeH JIMH3e, HAOMIOICHHE CIUIOIIHBIX ¥ JIMHEHYaThIX CIIEKTPOB
U3JIy4eHHUsT): CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOro Habopa oOOpYHOBaHUs, ONUCHIBATH XOJ OMNBITA M €ro Pe3yJbTaThl,
(hopMyIIpOBaTh BHIBOJIbI;

MPOBOJMTH IPU HEOOXOAUMOCTH CEPHIO HPSIMBIX U3MEPEHUM, ONpenelisis cpejiHee 3HauUeHHe M3MepsieMoil BemmunHbl ((POKYCHOE paccTOsSHHE
cobuparoreil THH3bI), 000CHOBBIBATH BBIOOD Crtocoba n3MepeHusi (H3MEPUTEILHOTO IPHbopa);

IPOBOAUTB UCCIICIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH C MCIOIb30BAHUEM NMPSMBIX U3MEPEHHI (3aBUCHMOCTH ITyTH OT BPEMEHH NpU
PaBHOYCKOPEHHOM JBI)KCHUH 0€3 HauaJIbHOW CKOPOCTH, IIepHo/ia KoJieOaHUi MaTeMaTHYeCKOTr0 MasiTHUKA OT JUITMHBI HUTH, 3aBUCUMOCTH YTiia
OTpa)KeHHMs CBETa OT yrja MNajeHUus M YIJia NPeJIOMJICHUs OT yIila NaJeHHs): IUIAHMPOBaThb MCCIEIO0BAHHE, CaAMOCTOATEIBHO COOMpPAaTh
YCTaHOBKY, (PUKCHpPOBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHUAE TAONUIl U rpadUKoB, AENaTh BBHIBOABI I10
pe3ynbraTaM HCCIeI0BaHUs;

MPOBOJUTH KOCBEHHBIC H3MEPEHHs (PU3NUECKUX BEIMYHH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella IPH PAaBHOYCKOPEHHOM JIBIKECHHH, YCKOPEHUE
CBOOOJHOTO MaJICHUs], JKECTKOCTh MPYXUHBI, KOAPOULUEHT TPEHHUs CKOJBKEHHs, MeXaHH4yeckas padoTa M MOIIHOCTb, 4acTOTa U MEPHOJ
KOJIeOaHHI MaTeMaTHYeCKOro W IMPYKUHHOTO MAasTHHKOB, ONTHYECKas CHJIAa COOMpAIOIIeH JIMH3BI, PAIMOAKTUBHBIA (DOH): IIaHHPOBATH
U3MEpEHUs, CO6l/lpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBITNIOJIHATH U3MCEPEHUS, CIICAYA l'lpe)],]'lO)KeHHOl\/’l UHCTPYKLHH, BBIYUCIIATH 3HAUYCHUC
BEJIMYMHBI U aHATU3UPOBATH MOJIyUYCHHBIE PE3YJIBTATHI C YIETOM 33/IaHHOI NOTPEIIHOCTH U3MEPEHHH;

co0JII01aTh TpaBHJIa TEXHUKU 0€3011aCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYJOBaHUEM;



pasiauvaTh OCHOBHBIC NMPU3HAKK H3YYCHHBIX (DU3MYECKUX MOJIEJe: MaTepHalibHas TOYKa, abCOJIOTHO TBEPIOE TENO, TOUYCUHBIH HCTOYHHK
CBeTa, JIy4, TOHKasl JIMH3a, IUTAaHeTapHas MOJIeb aTOMa, HyKJIOHHAs! MOZIENb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBHS H3Y4EHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C OMOPOil Ha UX OMUCAHUS (B TOM YHCIIE: CIIUIOMETP,
JIATYUKH TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHMS, pakeTa, 3XOJOT, OYKH, NEpHCKOoN, (oroammapaT, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOIL,
JI03UMETp, Kamepa BuibcoHa), 1cIosp3yst 3HaHHs O CBOMCTBAX (PU3NYECKHX SBJICHUI 1 HEOOX0AUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIONB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH HM3YYEHHBIX TEXHMYECKHX YCTPOWCTB, M3MEPHUTEIbHBIX HPHOOPOB U TEXHOJIOTHYECKHX
MPOLECCOB IMPU PELICHHH Y4eOHO-MPAKTHYSCKUX 3a1ad, ONTHYECKHE CXEMbI Uil TOCTPOCHHUS H300paXKEHHIH B IUIOCKOM 3epKajie |
cobuparoriei ITHH3e;

MPUBOJUTH ITPUMEPHI (HAXOIUTh HHOOPMALIHIO O TIPUMEPax) MPAKTHIECKOTO UCTIONb30BaHUs (PU3HYECKHX 3HAHUI B TOBCEAHEBHOM KHU3HH JUIS
obecrieueHnst 0€30MACHOCTH MPU OOpalleHNH ¢ MPUOOpAMU M TEXHUYECKHMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOJIOJCHUS HOPM
9KOJIOTHYECKOr0 TIOBECHHUS B OKpYXKaIoLIeH cpere;

OCYIIECTBIATh HOMCK MH(GOpMALUK (HH3UYIECKOTO conepkaHusi B MHTepHeTe, caMOCTOsTeNbHO (HOPMYIHPYsI OMCKOBBII 3ampoc, HaXO0IHUTh
IyTH OIPE/IeNICHHs IOCTOBEPHOCTH MOJIy4€HHON HH(OPMALK Ha OCHOBE UMEIOIMXCSl 3HAHUI U JIOTIOJIHUTENIbHBIX HCTOUHUKOB;
UCTIONB30BaTh IPH BBINOJHEHUN Y4eOHBIX 3a/laHUH HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy (PU3HMYECKOro conepikaHus, CIpaBOYHbIE MaTepHaIbl,
pecypebl cetu MHTepHeT, Biageth MpuéMaMi KOHCIIEKTHPOBAHHUs TEKCTa, MpeoOpa3oBaHusi WH(YOpPMALUK U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYIO;

co3/1aBaTh COOCTBEHHbIE ITMCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE MH(POPMALIMH U3 HECKOJIBKUX HCTOYHHKOB (DU3HUYECKOTO COJIEPIKAHMUS,
MyOJIMYHO TPEACTABIATh Pe3ydbTaThl MPOSKTHOM WIIM HCCIENOBATENBCKON JESTEeIbHOCTH, MPU 3TOM TPAaMOTHO MCIOJIb30BaTh M3YYECHHBIH
MOHATHHHBIA anmapar H3y4aeMoro pasjeia (U3MKH W COMPOBOXKAATH BBICTYIUICHHE IMpPE3CHTAIMEH ¢ y4ETOM OCOOEHHOCTEH ayauTOphH
CBEPCTHHUKOB.



TEMATHYECKOE IVIAHUPOBAHMUME
7 KJIACC
KoanuecTBo yacoB
HaumeHoBaHHe pa3esioB U TeM
NMpPOrpaMMbl

Ne n/m Beero

Pa3gen 1. ®usuka u e€ poJib B NO3HAHUH OKPYKAIOIIEro MUpa

1.1 ®dusnka - HayKa 0 MPUPOJIE 2

1.2 Dduznueckre BeITUUNHBI 2

13 EcTecTBeHHOHAYYHBIH METOT 2
’ TO3HAHUS

Hroro mo pazneny

Pa3nen 2. HepBOHaqaanue CBE€/ICHUS 0 CTPOCHUH BelIeCTBA

2.1 CtpoeHue BelecTsa 1
20 JIBU>KeHUE U B3aUMOJICHCTBUE 2
: YaCTUIl BEIIECTBa
23 ArperaTHble COCTOSHHS BEIIECTBA 2
Hroro no pazneny
Paznen 3. /[BuikeHune u B3auMoaeiicTBHE TeJl
3.1 MexaHnveckoe JBIKECHHIE 3
32 Wuepuus, Macca, INIOTHOCTD 4
33 Cuna. Buasl cun 14

KoHTpoabHbie
padoThbI

IIpakTHyeckne
padoTbI

DJIeKTPOHHbIE
(uudposnie)
odpa3oBaTesIbHbIE

pecypesl

Bubmmoteka [IOK
https://m.edsoo.ru/7f416194
Bubaunoreka [JOK
https://m.edsoo.rw/7f416194
bubmmorexa [JOK
https://m.edsoo.ru/7f416194

bubanoreka [JOK
https://m.edsoo.ru/7f416194
Bbubmmroreka [JOK
https://m.edsoo.ruw/7f416194
Bbubaunoreka [JOK
https://m.edsoo.ru/7f416194

Bubaunoreka [JOK
https://m.edsoo.ru/7f416194
bubmmoreka [JOK
https://m.edsoo.ru/7f416194
Bubimoteka IIOK
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

Hroro no pazneny

Pa3gen 4. laBnenue TBEPABIX TeJl, sKHAKOCTeH 1 ra3zos
[Hasnenue. [lepenaya naBneHus

4.1 TBEPABIMU TEJIAMU, KHUJIKOCTAMHU U 3 0 1 Brbmiorexa IIOK
’ P » KUl https://m.edsoo.rw/7f416194
razamu
bubmorexa [IOK
42 Hasenme xuKocTi > 0 0 https://m.edsoo.rw/7f416194
Bbubanoreka [JOK
43 Atmocqeproe naBeHue 6 0 1 https://m.edsoo.ru/7f416194
44 JleticTBHe )KMIKOCTH U T'a3a Ha 7 1 3 Bubmuoreka [JOK
’ MOTPYKEHHOE B HUX TEJIO https://m.edsoo.rw/7f416194
Hroro no pazneny
Pa3gen S. PaGora n MomHOCTb. DHeprus
Bubmmnoreka [JOK
> PaoTa u mougocTs 3 0 ! hitps://m.edsoo.ru/7£416194
bubmmorexa [JOK
32 TpocThie MexaHH3MbI > 0 ! https://m.edsoo.ruw/7f416194
53 Mexanunueckasi JHeprust 4 1 0 BuGmiorexa HOK

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

Hroro no pazneny

PezepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 4 15


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

TemaTn4eckoe NVIAHUPOBaHHE
8 KJIACC

HaumeHoBaHue pa3aeioB H TeM
NPOrpaMmbl

Ne n/m

Pa3pnea 1. TemioBblie siBJIeHUS

1.1 CrpoeHue U CBOHCTBa BellleCTBa

1.2 TerutoBBIe IPOLIECCHI

Hroro no pazneny

Pa3nen 2. DileKTpruecKre H MATHUTHBIE SIBJICHUS
DnekTpudecKue 3apsaabl. 3apsHKeHHBIC Tea |

2.1 "
HX B3aUMOJEHCTBHE
22 IlocTosHHBIN 27IEKTPUYECKUI TOK
2.3 MarHuTHbIC SIBIICHUS
2.4 DNeKTpOMAarHUTHAs HHIYKLIUS

Hroro no pazneny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoJsnuecTBo yacoB

Bcero

21
28

20

68

KoHTpoabHbIe
paboThl

IIpakTH4yeckne
paboThl

1.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeIbHbIE
pecypcsl

bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
bubnmroreka [JOK
https://m.edsoo.ru/7f4181ce

Bbubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
Bbubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
Bbubnuoreka IIOK
https://m.edsoo.ru/7f4181ce
Bbubnuoreka IIOK
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
https://m.edsoo.ru/7f4181ce

9 KJIACC
TemaTnyeckoe NVIAHUPOBAHHE

HaumenoBanue pasiesioB U TeM
NMPOrpaMMbl

Ne i/

Pasnen 1. Mexanu4yeckue siBJI€HUS
11 MexaHHYECKOE JBHUKCHHE U CITIOCOOBI €ro

OIUCaHUs
1.2 BzaumopeiictBue ten
1.3 3aKOHBI COXpaHEHHS

Hroro mo pazneny
Pa3pgea 2. Mexann4yecKkue Ko1e0aHUs M BOJIHBI

2.1 MexaHHYeCKHe KOJIeOaHHs

2.2 Mexanuueckre BOJTHBL 3BYK

Hroro mo pazneny

Pa3nen 3. 3J’leKTpoMal"Hl(lTH06 110J1€ M 3JIECKTPOMArHuTHbIC BOJIHBI

DIIEeKTPOMAarHUTHOE TI0JIE U
9JICKTPOMarHUTHBIE BOJIHBI
Hroro no pazneny

Pasnen 4. CBeroBbI€e SIBJICHUS

3.1

4.1 3aKoHBI pacpOCTPaHEHHs CBETa
42 JIuH3bI ¥ ONTHYECKKE TPUOOPEI
4.3 PaznosxeHue Genoro cBeTa B CHEKTP

Hroro mo pazneny
Pa3pgea 5. KBantoBble siBJIeHUS
5.1 Hcmyckanue U IOTJIONMEHNE CBETa aTOMOM

KosmnuecTBO yacoB

Bceero

10

20

10

40

7

8
15

6
6

KoHnTpoabHbie
pa6oThI

IIpakTHyeckne
padoThbI

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE
pecypcsl

Bbubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6
Bbubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
Bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6

Bbubnuoreka [IOK


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

52 CrpoeHne aTOMHOTO pa

53 SlnepHble peakiu

Hroro no pazneny

Pa3nen 6. [loBTOpHTE/ILHO-00001AI0IIMIT MOTY/Ib
6.1 IToBTopenue u 0000IICHNE COIEPIKAHUS Kypca

’ ¢busuku 3a 7-9 knacc

HWroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIJTAHUPOBAHHUE
7 KJIACC

102

KoaunuecTBO yacoB

Nen/m Tema ypoka

Bcero

Du3uka — HayKa 0 IPUPOJIE.
SIBneHus mpupo sl

2 OusnuecKue sIBICHHS
3 Ou3nUeCKHe BEMUYHHBI H HX
n3MepeHne

Ypoxk-uccnenonanue "Vzmepenue
TEeMIIepaTyphl IPH MOMOIIN
JKHUAKOCTHOTO TEPMOMETpA H
JIaT4NKa TeMIepaTyps"

KoHnTpoabHbie

paboThl

IIpakTH4eckne

padoTel

https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

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

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejbHbIE
pecypebl


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

10

11

12

14

15

16

MeTo/1b1 Hay9HOTO TIO3HAHUSL.
Onucanne PU3NUECKUX SBICHHI C
MOMOIIBIO MOJEINEH
VYpox-uccnenosanue "[IpoBepka
THIOTE3bL: JANbHOCTh NONETA
HIApHKa, MTYIEHHOTO
TOPU30HTAIIBHO, TEM 0OJIbIIE, YeM
Ooutblie BHICOTA TTycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIHE TUCKPETHOE
CTpPOCHHE BEIleCTBa

HBI/I)KGHI/Ie HacTull BEIICCTBa

Ypok-uccnenoBanue «OMBITHI 10
HaOJIIOIEHHUIO TEINIOBOIO
paciIMpeHus ra30By»

ArperaTHble COCTOSIHUS BEL[ECTBA
Oco0GEHHOCTH arperaTHbIX
coCTOsIHMM BoBI. O000IIEHHE 10
pasneny «lleppoHauanbHbIE
CBEJICHHUS O CTPOCHHH BEIICCTBAY
Mexannueckoe ABMKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIDKEHHE

Ckopoctb. Enununsl ckopoctu
Pacuer myTn 1 BpeMeHH JABUXKEHUS
Wnepuns. Macca — mepa

HWHEPTHOCTHU TECJI

IInotHOCTH BemecTBa. Pacuer

bubmmorexa [JOK
https://m.edsoo.rw/ff09{7
2a

bubmmotexa [JOK
https://m.edsoo.ru/ff09fe
Oa

bubmmorexa [JOK

https://m.edsoo.ru/ff0a0
13e

bubmmorexa [JOK

https://m.edsoo.ru/ff0a0
378

bubmmorexa [JOK
https://m.edsoo.ru/ff0a0
5¢6

bubmuotexa [JOK
https://m.edsoo.ru/ff0a0
79¢

Bbubmoreka [JOK
https://m.edsoo.ru/ff0a0
acd

bubmuotexa [JOK
https://m.edsoo.ru/ff0a0
cl0

bubmmotexa [JOK
https://m.edsoo.ru/ff0a0f



https://m.edsoo.ru/ff09f7
https://m.edsoo.ru/ff09fe
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0
https://m.edsoo.ru/ff0a0f

17

18

19

20

21

22

23

24

25

26

27
28

MAaccChl ¥ 00beMa Tella 1o ero
IJIOTHOCTH

Jlabopatophast paboTa
«OrmpeneneHne MmIOTHOCTH
TBEPIOTO TENIA»

Pemrenne 3aga4 mo reme
"[TmoTHOCTH BenecTBa"

Cuna Kak XxapaKTepUCTHKa
B3ammMoieiicTBus Tenr. Cuna
yrnpyroctu. 3akoH ['yka
Jlabopatophast paboTa «13ydeHue
3aBUCHMOCTH PaCTsDKEHHS
(medopManu) NIpyXUHBI OT
TIPUIIOKEHHOM CHIIBI»

[[SBnenune Tsrorenus. Cuna
TSDKECTH

CBsI3b MEX]y CHJIOH TSDKECTH U
Maccoll Tena. Bec tena. Pemenue
3amad o Teme "Cwuia Tsokect"

Cuuta TSHKECTH Ha APYruX IUIaHeTax.

Du3nyeckue XxapaKTepHUCTHKH
IIaHeT

W3mepenue cun. JluHaMoMeTp

Bec tena. HeBecomocTh

CroxeHue JByX CUl,
HAaIpaBJICHHBIX 110 OJTHOM MPSMOM.
PaBHozelcTBYIOILIAs CUIT
Pemrenne 3aga4 mo reme
"PaBHopelicTByromas cun'”

Cuna Tpenus u e€ Bubl. Tpenue B

bubmmorexa [JOK

https://m.edsoo.ru/ff0al
23¢

bubmmotexa [JOK

https://m.edsoo.ru/ff0al
718

bubmmoteka [JOK

https://m.edsoo.ru/ff0al
502

bubmmotexa [JOK

https://m.edsoo.ru/ff0al
8cc

Bbubmmotexa [JOK

https://m.edsoo.ru/ff0al
778

bubmmorexa [JOK

https://m.edsoo.ru/ff0al
a70

bubmmorexa [JOK


https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1

29

30

31

32

33

34

35

36

37

38

MIPUPOJIE U TEXHHUKE

Jlabopatopnast pabota «13yueHue
3aBHCHMOCTH CHJIBI TPEHUS
CKOJIBYKEHHUS OT CHIIBI JaBICHUS U
XapakTepa CONPUKACAIOMINXCS
NIOBEPXHOCTEI

Perienne 3a7a4 Ha onpeencHue
PaBHOJCHCTBYIOLIECH CHITBI
Pemenue 3aga4d mo remam: «Bec
Tenay, «I paguueckoe uzo0OpakeHUe
cuiy, «CHITBI,
«PaBHOzElCTBYIOIIAs CUID)
KontpomnpHas paboTa 1o TemMam:
«MexaHu4ecKoe BIKEHUEY,
«Macca, mIoTHOCTHY, «Bec Tenan,
«'paduueckoe u300pakeHue CU»,
«Cusb»y

JlaBnenune. CriocoObl yMEHBIICHUS
U yBEJIUYCHHUS TaBICHUL

JlaBnenue raza. 3aBUCUMOCTh
aBJIEHHUS ra3a oT 00bEMa,
TEeMITEpaTyphl

[lepenaua naBneHust TBEPABIMU
TCIaMH, )XUJKOCTAMU U ra3aMu.
3axon [Tackans

JlaBneHue B )KMJIKOCTH M rase,
BBI3BAaHHOC JICHCTBHEM CHJIBI
TSDKECTH

Pemenue 3ama4 mo reMe «JlaBnenue
B JKUJKOCTH U ra3e. 3aKoH
ITackains»

Coobmraromuecs cocy/bl

https://m.edsoo.ru/ff0al
bd¢

bubmmorexa [JOK

https://m.edsoo.ru/ff0al
cc8

bubmmotexa [JOK

https://m.edsoo.ru/ff0al
de0

bubmmorexa [JOK

https://m.edsoo.ru/ff0a2
0a6

bubmoreka [JOK

https://m.edsoo.ru/ff0a2
376

bubmmorexa [JOK

https://m.edsoo.ru/ff0a2
5b0

bubmorexa [JOK

https://m.edsoo.ru/ff0a2
718

Bubmorexa LIOK

https://m.edsoo.ru/ff0a2
826

bubmorexa [JOK
https://m.edsoo.ru/ff0a2


https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a1
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2

39

40

41

9

43

44

45

46

47

48

49

50

I'uapaBnuueckwuii mpecc

Manowmertpsl. [lopuineBoi
KHMJKOCTHBII HAacCOC

Atmocdepa 3emiau 1 IpUIUHBI €€
CyLIECTBOBAHHUS

Bec Bo3nyxa. AtmochepHoe
IaBIICHHE

H3mepenne armMochepHOro
napieHust. OnsiT Toppuuesniu

3aBHCHMOCTb aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl yPOBHEM
Mopst

Bapomerp-anepoun. ArmochepHoe
JIABIICHHE Ha Pa3IUYHBIX BBICOTAX

Pemenne 3agaq o teme "
AtmocdepHoe naBnenue"”
JleWicTBHE KUAKOCTH U ra3a Ha
HOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuina
JlaboparopHas pabora
«OrmnpezeneHne BHITATKUBAIOIICH
CHUJIBI, JICUCTBYIOLIEH Ha TeJo,
MOTPYKEHHOE B )KUIKOCThY
JlabopaTtopHast paboTa o Teme
«MccenenoBanue 3aBUCHMOCTH Beca
Tena B BOJIE OT 00bEMa
HOTPYKEHHOMH B )KUAKOCTh YaCTH
TeNnay

[InaBanue ten

970
bubmorexa [JOK

https://m.edsoo.ru/ff0a3
136

bubmuotexa [JOK
https://m.edsoo.ru/ff0a2
b5a

bubmmorexa [JOK
https://m.edsoo.ru/ff0a2
bsa

Bbubmoreka [JOK
https://m.edsoo.ru/ff0a2
da8

bubmmorexa [JOK
https://m.edsoo.ru/ff0a2f
c4

bubmoreka [JOK
https://m.edsoo.ru/ff0a2f
c4

bubmmotexa [JOK

https://m.edsoo.ru/ff0a3
276

bubmorexa [JOK

https://m.edsoo.ru/ff0a3
3fc

bubmorexa [JOK

https://m.edsoo.ru/ff0a3
514

bubmmotexa [JOK


https://m.edsoo.ru/ff0a3
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2f
https://m.edsoo.ru/ff0a2f
https://m.edsoo.ru/ff0a3
https://m.edsoo.ru/ff0a3
https://m.edsoo.ru/ff0a3

51

52

53

54

55

56

57

58

59

60

Jlabopatophast paboTa
"KoHcTpynpoBaHue apeoMeTpa Hin
KOHCTPYHUPOBAHHUE JIOJKH U
ornpezeneHue eé
rpy3onoabéMHoOCTH"

Pemrenne 3a1a4 1o remam:
«[InaBanue cynos.
BoznyxonnaBanue», «JlaBienne
TBEPJIBIX TEJ, KUAKOCTEl U ra30B»
KonTtpounbHast pabora 1o teme
«JlaBJIcHUE TBEPABIX TEII,
JKMIKOCTEH U ra30oB»

Mexannueckast pabora

MoutHocTh. EqUHUIIBI MOIITHOCTH

VYpoxk-uccnenopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM P
MoabEME 10 JICCTHHIIE"
IIpocTsle MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbluare
Peryaru B TeXHHKE, OBITY U
npupose. Jlaboparopuast paborta
«MccnenoBanue ycnoBmin
paBHOBECHS pblyara»

Pemnrenne 3a1a4 mo reme «YcinoBust
paBHOBECHS pbluara»

Koadhdunmenr monesnoro aeiictus
mexanu3ma. JlaboparopHas pabora
«M3mepenne KI1/1 HakaoHHOM

0.5

0.5

https://m.edsoo.ru/ff0a3
a%6

Bubmorexa [JOK

https://m.edsoo.ru/ff0a3
654

bubmmotexka [JOK
https://m.edsoo.ru/ff0a3f
82

bubmmorexa [JOK
https://m.edsoo.rw/ff0a3f
82

bubmmotexa LIOK

https://m.edsoo.ru/ff0a4
78e

bubmmorexa [JOK

https://m.edsoo.ru/ff0a4
8a6


https://m.edsoo.ru/ff0a3
https://m.edsoo.ru/ff0a3
https://m.edsoo.ru/ff0a3f
https://m.edsoo.ru/ff0a3f
https://m.edsoo.ru/ff0a4
https://m.edsoo.ru/ff0a4

61

62

63

64

65

66

67

68

TIJIOCKOCTHU»

Pemenue 3amau mo teme "Pabora,
montHocTs, KIT"

MexaHuueckast SHEprusl.
Kunernueckas ¥ noTeHIUa bHAas
JHEeprust

3aKOH COXpaHEeHHs! MEXaHHYECKOI
JHEPrUU

YPOK-IKCIEPUMEHT II0 TeMe
"DKCrepUMEHTAIBHOE OlpeJieIeHne
M3MEHEHHSI KHHETHYECKON 1
MOTEHI[UAIbHON SHEPTUH [TPU
CKaTBIBAHUH TEJIa M0 HAKIIOHHOMK
IJIOCKOCTH"

KonrponsHas pabora mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHUS»
Pe3epBHblii ypok. Pabora ¢
TeKCTaMH 1o TeMe "MexaHn4ecKkoe
nBuxkeHue"

PezepsHriit ypok. Pabota ¢
TeKCTaMH 1o Teme "JlaBiieHue
TBEPIBIX TEJ, )KUJIKOCTEH 1 ra3oB"
Pe3epsHblii ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MouinocTs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IMoypouHoe niaHupoBaHue

12

bubmmorexa [JOK

https://m.edsoo.ru/ff0a4
c48

bubmuoreka [IOK

https://m.edsoo.ru/ff0a4
252

bubmmorexa [JOK

https://m.edsoo.ru/ff0a4
360

bubmmotexa [JOK
https://m.edsoo.ru/ff0a4
eebd

bubmoreka [JOK

https://m.edsoo.ru/ff0a4f
fe



https://m.edsoo.ru/ff0a4
https://m.edsoo.ru/ff0a4
https://m.edsoo.ru/ff0a4
https://m.edsoo.ru/ff0a4
https://m.edsoo.ru/ff0a4f

8 KJIACC

Neni/m Tema ypoka

10

11

12

13
14

OCHOBHBIE T10JI0)KEHUS] MOJICKYJISIPHO-
KUHETHYECKOH TEOPUH U HX OIIBITHBIE
HOATBEPIKACHHS

Macca 1 pa3Mep aTOMOB M MOJIEKYT

Mognenu TBEpAOTO, KUAKOTO U ra3000pa3HOTO
COCTOSIHUH BelllecTBa

OObsACHEHHE CBOMCTB TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUIT BelecTBa Ha
OCHOBE IOJIO’KEHUI MOJIEKYIISIPHO-
KHHETHYECKOU TeOpUH

Kpucrammaeckue u amophHbIe Tena

CMayMBaHUE ¥ KalWUBIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe paclIupeHue u CxxaTue

Temmneparypa. CBsi3b TeMIepaTypsl o
CKOPOCTBIO TEIIOBOTO JIBHKEHMS YaCTUIL
Bryrpennss sneprus. CriocoObl H3MEHEHUS
BHYTPEHHEH SHeprun

Bune! Tennonepenaun

Ypok-konpepenuus "IIpakTuueckoe
UCII0JIb30BAHHE TEIUIOBBIX CBOHCTB BEILECTB U
MaTepHalIoB B LIENsX HeprocoepexxeHus "
KonuyecTBo TemoThl. Y ienbHast
TEII0EeMKOCTh

VYpaBuenue TeruoBoro 6ananca. TemmooOMeH u
TEIIOBOE PABHOBECHUE

JlaboparopHas pabota "HccinenoBaHue

KoJsmyecTBO yacoB

Bceero

KonTpoabHsie
padoThbI

IIpakTuyeckue
paboTsI

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBarteJibHbIE
pecypcsl

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a5256

Bubaunoreka [JOK
https://m.edsoo.ru/ff0a540e

bubmamnorexa [JOK
https://m.edsoo.ru/ff0a5800
Bubmuoreka [IOK
https://m.edsoo.ru/ff0a5530
bubmamnorexa [JOK
https://m.edsoo.ru/ff0a5a26

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0a5c60
Bubmroreka [JOK
https://m.edsoo.ru/ff0a6412

bubamnorexa [JOK
https://m.edsoo.ru/ff0a65c0

bubmmnorexa [JOK
https://m.edsoo.ru/ff0a6976
Bubmmnoreka [JOK
https://m.edsoo.ru/ff0a7088
Bubmuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

15

16

17

18

19

20

21

22

23

24

25

26

27

28

SIBJICHUS TEIUIOOOMEHA IIPH CMEIIMBaHHU
XOJIOTHOH U ropsiueii Boapr"

Pacuer xonMuecTBa TEMIOTHI, HEOOXOAUMOTO
171 HarPEeBaHHA TeJa U BBICIIEMOT0 UM IpH
OXJTXKICHUN

JlaboparopHas pabota "OnpeneneHue
YIEJIBHOH TeIJIOEMKOCTH BeniecTsa'
OHeprus TOIINBA. Y AelbHAas TEIUIOTa
CropaHus

[InaBneHue u oTBEpAEBaHUE KPUCTATIIMIECKHX
Tel. Y enbHas TEIIoTa IIaBICHUSL
JlaboparopHas pabota "OnpeneneHue
YACIBHOU TEILIOTHI ILUIABJICHHA Ibaa"

ITapooOpazoBanue u koHneHcanus. Vcnapenue

Kunenwne. Y nenpHas temiora
apooOpa3oBaHus ¥ KOH/ICHCAIHH.
3aBHCHMOCTB TEMIICpaTyphl KUIIEHHS OT
aTMocdepHOro J1aBIeHUs

Brnaxxnocts Bo3ayxa. JlabopaTopHast paboTa
"OrmpeneneHne OTHOCHTEIBHON BIAKHOCTH
Bo3Tyxa"

Pemrenne 3aau Ha onpeesieHNE BIAXXHOCTH
BO3/YyXa

ITpuHIMIBI pabOTHI TEIIOBLIX IBUTaTENCH.
ITapoBast TypOuna. J[Buraresns BHYTpEeHHETO
CropaHus

KIIJI TrermoBoro aeurarens. TemioBbie
JIBUTaTeIIN U 3all[Ta OKPYXKaIoLel cpeibl
3aKOH COXpPaHEeHUs U IIPEBPAILCHUS SHEPTHU B
TEIUIOBBIX IpoLeccax

IToxroroBka Kk KOHTPOJIBHOM paboTe 1O TeMe
"TennoBsie siBneHus. Vi3aMeHeHHe arperaTHbIX
COCTOSIHUH BelecTBa"

KonTponpsHas padora o Teme "TemnoBeie

https://m.edsoo.ru/ff0a6a98

Bubmmrorexa [JOK
https://m.edsoo.ru/ff0a6bb0
Bbubaunorexka [JOK
https://m.edsoo.ru/ff0a7b5a
bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
Bubmmnoreka [JOK
https://m.edsoo.ru/ff0a72fe
Bubmuroteka [JOK
https://m.edsoo.ru/ff0a740c

Bbubanoreka [JOK
https://m.edsoo.ru/ff0a786¢

Bubmunoteka [JOK
https://m.edsoo.ru/ff0a7628

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

Bubmmnorexa [JOK
https://m.edsoo.ru/ff0a83{2

Bbubmamorexa [JOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

29

30

31

32

33

34

35

36

37

38

39
40
41

42

43

sBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUI
BemecTna'

OnexTpuzanys Ten. J[Ba poaa aeKTpUIecKUxX
3apsIoB

VYpok-uccnenoBanne "IICKTPU3AIHS TEX
WH/IyKIUEH U TPU CONPUKOCHOBEHUH"
B3zauMogeiicTBue 3apsHKEHHBIX Tell. 3aKOH
Kynona

Onexrpuyeckoe noje. HanpspkeHHOCTh
aneKTpudeckoro noJs. [punmmn
CYNEPIIO3UIIMH DIIEKTPHYESCKUX MOJIeH
Hocurenn snekTpudeckux 3apsios.
DnemeHTapHbIi 3apsa. CTpoeHue atoMa
TIpOBOAHUKY U TU3IEKTPUKH. 3aKOH
COXPaHEHHMsI EKTPUUECKOro 3apsa
Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB
NEKTPUUECKUX 3apI0B

OneKTpU4ecKuil TOK, yCIOBUS €T0
CyIIeCTBOBaHUS. VICTOUHHUKHN 3JIEKTPUIECKOTO
TOKa

JleiicTBUS DIEKTPUIECKOTO TOKA

VYpox-uccnenosanue "/lelictBue
NIEKTPUYECKOTO N0JIs1 HA IPOBOJHUKU
JMDJICKTPUKH"

DJeKTpUYECKHil TOK B METaJlIaX, )KHIKOCTSIX U
razax

OnexTpuyeckas Lenb U e€ COCTaBHbIE YacTH
Cuna toka. JlaboparopHas pabota "H3mepenue
1 peryIHpOBaHKE CHIIBI TOKA"

OnexTpuueckoe Hanpspkenue. BoasrMerp.
JlaGoparopras pabora "M3mepenue u
peryiupoBaHue HampsHKeHus"
CormpoTHuBiieHHE TPOBOIHUKA. Y ATbHOE
COIPOTHBIICHUE BELIECTBA

0.5

0.5

https://m.edsoo.ru/ff0a86ae

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0a87e4

Bubmunoreka [JOK
https://m.edsoo.ru/ff0a8a0a

Bubaunoreka [JOK
https://m.edsoo.ru/ff0a8ef6
bubamnoreka [JOK
https://m.edsoo.ru/ff0a90cc

bubamnorexa [JOK
https://m.edsoo.ru/ff0a95a4

Bubmunoreka [JOK
https://m.edsoo.ru/ff0a96b2

bubamnorexa [JOK
https://m.edsoo.ru/ff0a9838

Bubaroreka [JOK
https://m.edsoo.ru/ff0a8bd6

Bubmmnorexa [JOK
https://m.edsoo.ru/ff0a%e14

Bubmmoreka [IOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

45

46

47

48

49

50

51

52

53

54

55

JlaGoparopHras pabora "3aBHCHMOCTB
UIEKTPUUECKOTO COMPOTHBICHUS IPOBOIHUKA
OT €ro JUIMHbI, IJIOLA I TONEPEYHOTO CeUCHHS
u Matepuana"

3aBHCHUMOCTD CHIIBI TOKA OT HATPSDKESHHUSI.
3akon OMa Jyist yyacTka Liemnu

JlaboparopHas pabota "HccinenoBaHue
3aBUCUMOCTH CHJIBI TOKA, UJIYILETO Yepes3
PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA U
HampsDKeHHs Ha pe3ucrope”
[MocnenoBarenbHOE U MapajenbHOe
COCJIMHEHUS IIPOBOIHHKOB

JlaboparopHas paboTa "IIpoBepka mpaBuia
CJIOKCHUS HaIPSDKECHUH TpU
MOCIIeIOBATEILHOM COSIMHEHUH JIBYX
pe3uctopos”

Jlabopatopuas padota "[IpoBepka npaBuia s
CHJIBI TOKA [IPH TTapaJUIeIbHOM COSIUHCHUH
pe3uctopos”

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUISL PA3IMYHOTO COSAMHEHHUS! TPOBOJIHUKOB
PaboTa 1 MOIIHOCTB JIEKTPUUECKOTO TOKA.
3akon Jlxxoyns-Jlenma

JlaboparopHast paboTa "OnpeneneHue padoTsl
U MOLIHOCTH JJICKTPHYECKOTO TOKA"
OnekTpuYecKHe LeNy U NoTpeduTenu
JJIeKTpUUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

IloxroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"JnekTpuyecKue 3apsabl. 3apsukeHHBIE Tena U
ux B3aumonaencTeus. I1ocTOSTHHBIN
JJIEKTPUYECKHI TOK"

KontposnbHas pabora 1o reme "DIeKTpHUECKHE
3apsiibl. 3apsKEHHBIC TeNa M UX

bubaunorexa [JOK
https://m.edsoo.ru/ff0aa738

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0aad4a

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0aa04e

Bubaunoreka [JOK
https://m.edsoo.ru/ff0aaa58

Bubaunoreka [JOK
https://m.edsoo.ru/ff0aadle

Bubaunoreka [JOK
https://m.edsoo.ru/ff0aaf8a
bubamnorexa [JOK
https://m.edsoo.ru/ff0ab124
Bubmuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

Bubmmorexa [JOK
https://m.edsoo.ru/ff0ab660

bubanorexa [JOK
https://m.edsoo.ru/ff0abd2c

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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58
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60

61
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63

64

65

66

67

68

B3auMOoAeUCTBHS. [10CTOSIHHBIN 3IeKTpHUYecKuit
TOK"

ITocTosiHHBIE MarHUTBI, X B3aUMOJCHCTBHE
VYpoxk-uccnenosanue "VzyueHne monei
MTOCTOSTHHBIX MAarHUTOB"

MarnutHoe noje. MarHutHoe roje 3eMiiu 1
€ro 3Ha4eHHeE /IS XKU3HU Ha 3eMiie

OmnbIT Dpcrena. MarHuTHOE TIONIE
UEKTPUUECKOro TOKa MarHuTHoe 1oJie
KaTYLIKH C TOKOM

[IprMeHeHne AMEeKTPOMArHUTOB B TEXHHKE.
JlaGopatopHas pabota "V3ydyeHue neiicTBus
MarHUTHOTO TT0JIS Ha TPOBOJHUK C TOKOM"
DJEeKTPOABUTATEIb IOCTOSHHOTO TOKA.
Hcnone3oBanue aneKTpoaABUTraTesiei B
TEXHUYECKUX YCTPOHCTBAX U Ha TPAHCIIOPTE.
Jlabopatopnast pabota "KoHctpynupoBanue u
n3y4eHue paboThl ANEKTPoIBHraTeNs"
Oneitel Papazest. 3aKOH 3JIEKTPOMArHUTHOH
nHaykuuy. Ipasuno Jlenna
DnexrporeHeparop. CrocoObl Hoy4eHUs
JNIEKTPUUECKON DHEPTHU. DNEeKTPOCTAaHIINU Ha
BO300HOBJISIEMbBIX HCTOYHUKAX YHEPTHU
[oaroToBka K KOHTPOJILHOW PaboTe MO TEMe
"DNEeKTPUYECKUE U MAaTHUTHBIC SIBIICHUS"
KonTposnbHas pabora o reme "DiIeKTpHUECKHe
¥ MarHUTHBIE SIBJICHUS"

Pe3sepBHbIil ypok. PaboTa ¢ TekcTamu 10 Teme
"TennoBele sBICHUS"

PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme
"TToCTOSTHHBIHN 2IEKTPHIECKUIl TOK"
PesepsHblii ypok. PaboTa ¢ Tekctamu 1o teme
"MarHuTHbIe SBICHHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

0.5

14.5

Bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

Bubmunoreka [JOK
https://m.edsoo.ru/ff0acOba

Bubmunoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bubamnoreka [JOK
https://m.edsoo.ru/ff0ac74a

Bubmunoreka [JOK
https://m.edsoo.ru/ff0ac86¢

Bubmunoreka [JOK
https://m.edsoo.ru/ff0acb14
bubamnoreka [JOK
https://m.edsoo.ru/ff0acc5e

bubanorexa [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC
IMoypouHoe nJIaHUpPOBaHUE

Ne n/m Tema ypoka

10

12
13

Mexanndeckoe qBIKeHre. MarepuanbHas
TOYKa

Cucrema otcuera. OTHOCHUTEIIBHOCTh
MEXaHHYECKOTO IBUKEHHUS

PaBHOMepHOC Hp}IMOHI/IHeﬁHOB JABYKCHUEC

HepaBHomepHOe npsMOTHMHENHHOE ABHKEHHE.
CpelHsisi 1 MTHOBEHHAs! CKOPOCTh
IIpsiMonuHeliHOE paBHOYCKOPEHHOE JBHIKCHHUE.
YckopeHue

CkopocTh NPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JiBIKeHHs. ['paduk
CKOpOCTH

JlabopatopHas pabota "Onpenenenue
YCKOPEHHsI Tella IPH PaBHOYCKOPEHHOM
IBIKEHNH 10 HAKIOHHOM IIIOCKOCTH"
CBoboanoe najgenue tei. OnbITel [anmmes
PaBHOMEpHOE BHKEHHE [0 OKPYKHOCTH.
Tlepuon u yacrora oOpaienus. JluneriHas u
YIIJIOBasi CKOPOCTH

IleHTpocTpeMHUTENIBHOE YCKOPEHHE

ITepssiit 3akoH HetoToHa. BekTop cuib

Bropoii 3akon Helotona. PaBHonelcTByIOMIAs
cuna
Tperwnii 3akon Herotona. Cyneprno3umst Cui

KoanuecTBo yacoB

Kontpoabubie I[IpakTuueckue

JJIeKTpOHHbIE
uugpoBbie
odpa3oBaTeJbHbIE
pecypchl

bubamnorexa [JOK

https://m.edsoo.ru/ff0ad474
bubnuoreka [IOK

https://m.edsoo.ru/ff0ad19a

bubmamnorexa [JOK
https://m.edsoo.ru/ff0ad8d4

Bubmmnorexa [JOK
https://m.edsoo.ru/ff0adb18

bubamnorexa [JOK
https://m.edsoo.ru/ff0ae176

bubmamnorexa [JOK
https:/m.edsoo.ru/ff0ac612
Bubmmnoreka [JOK
https://m.edsoo.ru/ff0ae72a
bubamnorexa [JOK


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

14

15
16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

Perienure 3a1a4 Ha IPUMEHEHHE 3aKOHOB
HproTona

Cuna ynpyroctu. 3akoH 'yka

Pemenue 3anau o teme «Cuia ynpyrocTu»
JlabopatopHas pabota «OnpeneneHue
JKECTKOCTH TPY>KHHBI»

Cuita TpeHust

Pemenue 3ama4 no teme «Cuna TpeHUsD

JlabopatopHas pabota "OnpenencHue

ko3 duimeHTa TpeHHs CKONIbKeHHS"
Pemenue 3ama4a no reme "3akonsl HeroToHa.
Cnna ynpyroctu. Crna TpeHus"

Cuita TSOKECTH U 3aKOH BCEMHUPHOTO TATOTCHUSA.

Yckopenue cBOOOIHOTO MaICHHS
Ypox-koHpepeHuus "J[BHKeHNE TEI BOKPYT
rpaBuTanioHHOrO HeHTpa (ConHeyHas
cucrema). [amakTukn"

Pemenne 3amad no reme "Cuita TSDKECTH 1
3aKOH BCEMHPHOTO TSATOTEHUS"

IlepBas kocMuueckas ckopocts. HeBecomocTs
W TIeperpy3KH

PaBHoBecue MarepuanbHON TOUKH. AGCOTIOTHO
TBEpHOE Teno. PaBHOBecue TBEPIOTO Tesla C
3aKPEIUIEHHOW OChIO BPAILICHHUS

MowmenT cunbl. LleHTp TsDKecTH

Pemenne 3aau mo teme "MOMEHT CHITBI.
Lentp Tsoxectn"

TlonroroBka Kk KOHTPOJIBHOW paboTe 1Mo TeMe
"MexaHnueckoe ABMKeHHe. B3aumoaeiicTere
Ten"

KonrponeHas padota mo teme "MexaHudyeckoe

https://m.edsoo.ru/ff0ac982
Bubaunoreka [JOK
https://m.edsoo.ru/ff0aeb6e
bubanorexa [JOK
https://m.edsoo.ru/ff0aeca2

Bubmunoreka [JOK
https://m.edsoo.ru/ff0ace28
Bbubaunoreka [JOK
https://m.edsoo.ru/ff0af738
bubmamnorexa [JOK
https://m.edsoo.ru/ff0afa26
Bubaunoreka [JOK
https://m.edsoo.ru/ff0af8be
bubamnorexa [JOK
https://m.edsoo.ru/ff0afb8e
Bubmuoreka [IOK
https://m.edsoo.ru/ff0af044

bubaroreka [JOK
https://m.edsoo.ru/ff0af58
bubmamnorexa [JOK
https://m.edsoo.ru/ff0af33c

Bubnuoreka [IOK
https://m.edsoo.ru/ff0afe36

bubmamnorexa [JOK
https://m.edsoo.ru/ff0b02b4

Bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408

bubanoreka [JOK



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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43
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46
47

nBmwxenue. Bzanmoneiicreue Ten"

Nmmynsce tena. IMnynase cusbl. 3aKoH
COXpaHEHHMs] UMITYJIbCA. YTIPYroe U Heynpyroe
B3aUMOJEHCTBHE

Pemenue 3amad mo Teme "3ak0H COXpaHEHUS
ummyibca'

VYpox-koHpepeHuns "PeakTHBHOE ABHKEHHE B
NpUPOJIE U TEXHHUKE"

Mexanudeckas pa60Ta 1 MOIITHOCTH

Pabota cuibl TSDKECTH, CHIIBI YOPYTOCTH U
CHUTBI TPEHUS

JlabopatopHas paboTa «OmnpeneneHue padboThI
CUJIbI TPECHUSA IIPU PABHOMEPHOM JIBUKCHUU
TeJla 10 TOPU30HTATIBHON TTOBEPXHOCTH
CBs13b 3Hepruu u padotsl. [loTeHnnanbHas
SHEPrust

Kunernueckas sueprus. Teopema o
KHUHETHYECKOH SHEprun

3aKoH COXpaHEHHS PHEPTUU B MEXaHUKE
JlaboparopHas pabota «/3ydyeHue 3akoHa
COXPaHEHHUS SHEPTUI»

KonebaTenbHoe ABIKEHHE U €rO
XapaKTePUCTHKU

3aryxatonue Konebanus. BoIHyK1eHHbIE
kosnebanus. Pe3onanc

Maremarndeckuii ¥ IpY>KUHHBIA MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh IEpHOIa
KOJIEO0AHUI OT KECTKOCTH NMPYKUHBI U MAcChl
rpy3a»

IIpeBparienne sHEPrUm IPU MEXAaHUYESCKUX
KoJIeOaHUAX

JlabopatopHas padoTa «OmnpeeneHne 4acToThl
U Ieproja KonebaHui NpyKMHHOTO MasTHUKA»
JlabopatopHas padota «IIpoBepka

https://m.edsoo.ru/ff0b06ec

bubmmorexa [JOK
https://m.edsoo.ru/ff0b07fa

Bubmnoreka [JOK
https://m.edsoo.ru/ff0b096¢

Bubaunoreka [JOK
https://m.edsoo.ru/ff0b0a84
Bubmuoreka [JOK
https://m.edsoo.ru/ff0b0db8

bubmamorexa [JOK
https://m.edsoo.ru/ff0b0c32

Bubaunoreka [JOK
https://m.edsoo.ru/ff0b12fe
bubamnoreka [JOK
https://m.edsoo.ru/ff0b1858
Bubnuoreka [IOK
https://m.edsoo.ru/ff0b20f0

bubmamorexa [JOK
https://m.edsoo.ruw/ff0b197a

Bubmunoreka [JOK
https://m.edsoo.ru/ff0blaec
Bubaunoreka [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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HE3aBUCHMOCTH I1€pHOJIa KoJleOaHuii rpysa,
MO/IBELLIEHHOTO K HUTH, OT MacChl rpy3a»
Mexanuueckue BojHbl. CBolicTBa
MeXaHH4YeCKHX BOJH. [IpofonbHbIe 1
MONIEPEYHbBIC BOJIHBI

Ypoxk-koHpepeHuns "MexaHH4ecKue BOJIHEI B
TBEPIOM Tene. CelicMuyeckue BOJIHB"

3Byk. PacnipocTpaHeHne u oTpaxkeHne 3ByKa
VYpoxk-uccienosanue "HabmoneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHYECKHI pe30HaHC

Ypok-koHdepenuus "YibTpazByk 1 HHPPa3ByK
B IIPUPOJIE U TeXHUKeE"

TlonroroBka K KOHTPOJIBHOW paboTe 1Mo TeMe
"3akoHbI coxpaHeHHs1. MexaHndeckue
KOJIeOaHUs U BOJTHBI"

KontponsHas pabota 1o TeMe "3aKOHBI
coxpaHeHHs. MexaHHYeCKHe KoIeOaHus u
BOJIHBI"

DJIEeKTPOMarHUTHOE 110JIE. DJIEKTPOMArHUTHBIC
BOJIHBI

CBoiiCTBa DJIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "lkana
9NIEKTPOMAarHUTHBIX BOJIH. Mcronb3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH IS COTOBOM CBsI3H"
Ypox-uccienosanue "M3ydenne cBoiicTB
EKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
MOOUIIBHOTO TenedoHa"

Pemienue 3a1a4 Ha onpenesieHue 4acTOThl K
JUIHBI 9JIEKTPOMArHUTHOW BOJIHBI
DnexTpoMarHuTHas npuposa ceera. CKopocTh
cBeTa. BosHOBBIE CBOIICTBA CBETA

HNcrounuku ceera. IIpsimonuneiinoe

https://m.edsoo.ru/ff0b197a

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0b2 1 fe

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0b23ca

Bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0

Bubaunoreka [JOK
https://m.edsoo.ru/ff0b2abe

Bubmmnorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bubmamnorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

Bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0
Bubaunoreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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pacnpocrpanenue cseta. 3atMenus: CoJHIA U
Jlyns

3aKkoH oTpaykeHHs cBeTa. 3epkaina. Pemenue
3aj1a4 Ha IPUMEHEHHE 3aKOHa OTPAKECHHUS CBETa
IIpenomnenune cBeta. 3aKOH MPETOMICHUS
cBera

IMosiHOE BHYTpEHHEE OTPaXKCHUE CBETA.
Hcronb30BaHue TOJHOTO BHYTPEHHETO
OTpPa)KEHHs B ONITHYECKUX CBETOBOAX
Jlabopatopras pabora "Vccnenosanue
3aBHCUMOCTH YIJIa IIPEJIOMIICHUSI CBETOBOTO
Jlyda OT yrjia naJeHus Ha IpaHuLe "BO3IyX-
crexio""

Ypoxk-koHpeperuus "Mcnoap30BaHuE MOTHOTO
BHYTPEHHET'0 OTPAaXKEHHUS: CBETOBO/IBI,
OINTHKOBOJIOKOHHAs CBA3B"

JIunzel. OnTrueckas cujia JIMH3BI

Tloctpoenue u300pakeHuit B THH3aX

JlabopatopHas pabota "OnpeneneHue
(hOKYCHOT'O PaCCTOSHUS U ONITHYECKOH CHIIBI
cobuparoriei THH3bL"

VYpox-koH(pepenmus "OnTuyeckue TNH30BEIE
prGopEL"

I'ma3 xak onTHYeckas CHCTEMa. 3pCHI/I€

VYpoxk-koupepenuns "Jedexrsr 3penus. Kax
COXpaHUThb 3peHue"

Paznoxenue Genoro cBera B criektp. OIbITHI
Hprorona. Ci0)KeHUE CHEKTPATIbHBIX IIBETOB.
Jucnepcus cBeta

JlaboparopHras padoTa "ONbITH 11O
Pa3JIoKEeHHIO OEJI0ro CBETAa B CIIEKTP U
BOCIPHSATHUIO L[BETA NIPESMETOB TIPH UX

bubanorexa [JOK
https://m.edsoo.ru/ff0b38c4
Bubmuoreka [JOK
https://m.edsoo.ru/ff0b3aca

bubmamnorexa [JOK
https://m.edsoo.ru/ff0b3c5c

bubaunoreka [JOK
https://m.edsoo.ru/ff0b3f2¢
Bubmuoreka [IOK
https://m.edsoo.ru/ff0b444a

Bubmmoreka [IOK
https://m.edsoo.ru/ff0b4206

bubamnorexa [JOK
https://m.edsoo.ru/ff0c0a7e
Bubmunoreka [JOK
https://m.edsoo.ru/ffl0b4684

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bubmmoreka [IOK
https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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HaOJIOJICHUH Yepe3 1BeTOBbIe (GriIbTphl"
Ypok-npakTukyM "BoJIHOBBIE CBOMCTBA CBETa:
nucrnepeusi, uaTepdepeHuns u audpaxims"
OmbiTel Pe3epdopaa u mranerapHast MOJICTb
aToMa

Ioctynater bopa. Monens atoma bopa
HcnyckaHue u NoriomeH’e CBeTa aTOMOM.
KsanTel. JIuneituaTeie CHIEKTPBI
Ypox-npaktukym "Habnronenue crieKTpoB
HCIIyCKaHHS"

PannoakTMBHOCTE U €€ BUIBI
Crtpoenne atToMHOTO siapa. Hykimonnas monens

PannoakTuBHBIE IpeBpalieHust. M3oTomsr

Pemenne 3amaud o reme: "PagroakTuBHEIE
npeBparieHus"

Ilepuon nonypacnana

Ypok-koupepenuus "PagnoakruBHble
M3IIy4eHUs! B IPUPOJIE, MEMIIMHE, TeXHUKe"
SlnepHble peakuy. 3aKOHBI COXPaHEHUS
3apsJOBOTO U MaCCOBOTO YHCEI

OHeprus cBsI3U aTOMHBIX s1iep. CBsI3b Macchl U
SHEPrUU

Pemenue 3agau no Teme "SnepHsie peakiun"
Peaxuuu cunresa u penenus suep. Mcrounnku
sHepruu ConHna u 3BE31

Ypoxk-koudepenuus "SaepHas sHepreTuka.
JlelicTBHS pailOaKTUBHBIX U3IIydCHUI Ha
>KUBBIE OPTaHU3MBI"

IToxroroBka K KOHTPOJIBLHON paboTe MO TeMe
"D1eKTPOMarHUTHOE MoJIe. DNIEeKTPOMarHUTHbIE
BoJHBI. KBaHTOBBIC siBIEHMs"

KonrponsHas pabota mo teme

bubamnorexa [JOK
https://m.edsoo.ru/ff0c12a8
Bubmunoreka [JOK
https://m.edsoo.ru/ff0c144¢
Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c1550
bubamnorexa [JOK
https://m.edsoo.ru/ff0c1672
Bbubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
Bubaunoreka [JOK
https://m.edsoo.ru/ff0clal4
Bubmuoreka [JOK
https://m.edsoo.ru/ff0c1b4a
Bubmmnoreka [JOK
https://m.edsoo.ru/ff0c2126
Bbubanoreka [JOK
https://m.edsoo.ru/ff0c1c58
bubmmorexa [JOK

https://m.edsoo.rw/ff0c1d7a

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c1e88

bubmmnorexa [JOK
https://m.edsoo.ru/ff0c223¢e



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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"DJ1eKTPOMarHUTHOE 10J1e. DJIEKTPOMarHUTHbIE
BosIHBL. KBaHTOBBIE siBNEHUS"

TloBTopenue, 06001eHue. JlabopaTopHsie
paboTsl o Kypcey "Bzaumoneiicteue Ten"
IToBTOpenue, 0600ImeHne. Pemenne pacueTHbIX
M KaueCTBEHHBIX 3a/1a4 1o Teme "TernsioBble
nporecchr”

TloBropenue, 06001IeHre. Perenne pacdyeTHbIX
M Ka4eCTBEHHBIX 3a1a4 1o Teme "KIIT
TEIIOBBIX JBUTrATENER"

TloBropenue, 06006IIeHue. Perenne pacyeTHbIX
Y Ka4eCTBEHHBIX 3a/1a4 1o Teme "KII/]
3JIEKTPOYCTaHOBOK"

TloBTopenue, 0600meHue. JlabopaTopHsie
paborsl 1o kypcy "CBeToBbIe siBJICHHS"
TloBropenue, o6oo6IieHue. PaboTa ¢ TekcTamu
1o TeMe "3aKOHBI COXpaHEHHs B MEXaHUKe"
TloBTOpenue, 0600menue. Pabora ¢ Tekcramu
o Teme "KoneOaHus 1 BOTHBI"

INoBTOpenue, 0600meHne. PaboTta ¢ TekcTamu
no Teme "CBeToBEIE sIBIICHUS "

TloBropenue, o6oo6IieHue. PaboTa ¢ TekcTamMu
o teme "KBanToBast u sinepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bubaunoreka [JOK
https://m.edsoo.ru/ff0c245a

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c2572

bubamnorexa [JOK
https://m.edsoo.ru/ff0c2a22

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c2b30

Bubmmorexa [JOK
https://m.edsoo.rw/ff0c2¢52
Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c2d6a
bubamnoreka [JOK
https://m.edsoo.ru/ff0c2e82
Bubmmorexa [JOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

» dusuka, 7 xkinacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«3maTtenpcTBO «DK3aMEH»

» ®usuka, 8 kmacc/ [leprrmkua A.B., O01ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; AxkronepHoe odmectso «M3aarensctBo «lIpocsemienne»

» ®usnka, 9 xnace/ [epsimkua A.B., ['yrauk E.M., O0mecTBO ¢ orpaHUYeHHOR

O0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectso «M3narenscto «lIpocsenienne»

METOAUYECKHUE MATEPUAJIBI JJISA YYUTEJIS

7 KIIACC

1.PabGouas mporpamma.

2. IIporpamMbl ocHOBHOTO 0011IeTO 00pa3zoBanus. Pusuka. 7 — 9 Kimaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Iepoimkun A.B. ®usuka. 7 knace. Y4eOHUK Ui 0011e00pa30oBaTeNbHBIX YUPEKACHHM .
M.:[poda. 2011

5. Jlykamuk B.U. COopHuK BompocoB u 3a1a4 o gusuke. 7-9 xi. — M.: [Ipocsenienue,
2010. -192c.

8 KJIACC

1. PabGouas nporpamma. ®usuka. 7 — 9xnacchl: yueOHO-METOAMYECKOTO OCOOUs
/coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —-M.: Ipoda,2013. — 398,(2)

2. IIporpamMmMbl 0CHOBHOTO 00111eT0 0Opa3oBanus. Pusuka. 7 — 9 kiaccsl

(aBTopel:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Pabouas nporpamma no ¢usuke. 7 knace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBCTCTBUHU C

BBIOpaHHBIM Y4EOHUKOM:

4. Ilepeimkun A.B. ®usuka. 7 knacc. YueOHUK 1151 0011e00pa30BaTeNbHBIX YUPEKIACHUH .
M.:Ipoda. 2011

5. Jlykammmk B.U. COopHUK BOTIpOCOB 1 3a1a4 1o pusuke. 7-9 k. — M.: [IpocsenieHue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE M KOHTPOJIbHBIE paOOTHI. —
5-¢ m3ganne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlabopatopubie paboTsl. KOHTpOJIbHBIE 3a1aHUS. —
Caparos:Jluueit, 2014.

8. «KonTpoasHO-m3MepuTenbHbie MaTepuaibl. Pusnka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-MeToauueckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

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

11.H.B. ®unonoBuy Meroaunyeckoe nmocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHble U KOHTPOJIbHBIE paboThI-8 Kitace 2017 M.
HApoda

13.B.B. [llaxmarosa ,O.P. llledgep Auarnoctuueckue padotsl -8 kinacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapown, C.B. ITo3oiickuit Coopuuk Bonpocos u 3agau 2015 M.

Hpoda

9 KJIACC



1. Pabouas nporpamma. duznka. 7 — 9xnaccel: y4eOHO-METOMUECKOT'0 OCOOUs
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. IIporpaMmmMbl ocCHOBHOTO 0011IeTO 00pa3zoBanus. Puszuka. 7 — 9 Kimaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas mporpamma o dusuke. 7 knacc/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YU€OHUKOM:

4. Ilepoimkun A.B. ®usuka. 7 kinacc. YueOHUK 151 00111e00pa30BaTENbHBIX YUPEKACHUN .
M.:JIpoda. 2011

5. Jlyxamuk B.W. CoopHUK BOpocoB U 3a1a4 1o gusuke. 7-9 k1. — M.: [Ipocsemienue,
2010.-192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE PAOOTHI. —
5-e m3ganune,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 kiacc. Jlabopatopusie pabotsl. KOHTpOJIbHBIE 3a1aHUS. —
Caparos:Jluneii, 2014.

8. «KonTpoapHO-u3MepuTenbHbie Matepuaibl. @usnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-meroauueckoe nocooue/ A.E. Mapos.- M.:

Hpoda, 2011.- 123c.:

KonTposbHble 1 camocTosATeNnbHBIE padoThI O du3uke. 9 kinace: kK yueOHuky A.B.
[Tepermkuna, E.M. I'ytHuk «®usuka 9 xknace» / O.U. I'pomueBa. — M.: U3gaTenbcTBo
«DK3amen», 2014.

Tectsl o ¢usuke. 9 knace: k yueOHuky A.B. Ileppimikuna, E.M. I'yrauk «®@u3uka

9 kmacc» / O.H. I'pomuesa. — M.: M3garenscTBO «OK3amen», 2010.



®usuka. 9 knacc. TemaTuueckue TecTOBbIE 3aaHus Ui ToAroToBkU K ' A. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupoukuna. — SIpocnasinb: OOO «Akagemusi pa3zBuTus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

7 KJIACC

. bubnmmoTeka — Bcé o npeamery «Pusuka». — Pexxum noctyna: http://www.proshkolu.ru
2. BugeoonsiTel Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

3. Enunas komekius nupoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum goctyna:
http://school- collection.edu.ru

4. luTepecHble MaTepualibl K ypokaMm (U3UKU IO TeMaM; TECTHI TI0 TeMaM; HaTrJIsIHbIE
noco6us K ypokam. — Pexxum gocryma: http://class-fizika.narod.ru

5. udposrie oOpazoBarenbHbIe pecypehl. — Pexxum nocryma: http://www.openclass.ru

6. DieKTpoHHbIE YueOHUKH 110 (u3uKe. — Pexxum nocryna: http://www.fizika.ru

8 KITACC

1. bubnuoTeka — Bcé mo npeamery «Pusmnkay. — Pexxum noctyna: http:// www.proshkolu.ru
2. BuneoonbiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas komekius HupoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum goctyna:
http://school- collection.edu.ru

4. lHTepecHble MaTepualibl K ypokaMm (U3UKU IO TeMaM; TECTHI TI0 TeMaM; HarJIsIHbIE
nocobust K ypokaM. — Pexxum nocryma: http://class-fizika.narod.ru

5. Iudposrie oOpazoBarenbHbIe pecypehl. — Pexxum noctyma: http://www.openclass.ru

6. DIeKTpOHHbIE YueOHUKH 10 (u3uKe. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocryma: http:/fizika-class.narod.ru

2. Enunast komekius nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum nocrtyna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/

http://school- collection.edu.ru

3. HTEpecHbie MaTepualibl K ypokaM (PU3HMKH 1O TEMaM; TECThI IT0 TeMaM; HaTJISTHbIC
nmocobwust K ypokaM. — Pexxum mocryma: http://class-fizika.narod.ru

4. lludposie 00pazoBaTeIbHBIEC pecypchl. — Pexxum goctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 110 Pusnke. — Pesxxum moctyma: http:// www.fizika.ru
6.luctantmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeIThiii Ki1ace. CeTeBoe
obpaszoBarensHOE coobmiecTBO. http://www.openclass.ru/node/109715

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

8. denepanpHbIii EHTP UHDOPMALIMOHHO-00pa30BaTENIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

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

11. Aaumanuu pusnygeckux o0bekToB. http://physics.nad.ru/

12. XKusas ¢uzuka: odydaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html

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