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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no pu3uke Ha ypoBHE OCHOBHOT'O 0OIIEr0 00pa30BaHUs COCTABJICHA HA
OCHOBE TOJIO’KEHUH U TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenibHON mporpammel, ripeacTtaBieHHbIX B DI'OC OO0, a takxke ¢ yuyeTom
dbenepanbHO paboueit mporpamMmel BociuTanus 1 KoHuenium npenogaBanust yueoHoro
npeaMera «Pusukay.

Cogepxanue nporpaMmbl 1o (prU3MKe HampaBiIeHO Ha GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alUI0 H3ydeHUs (pU3uKu Ha
JesITeIbHOCTHON OCHOBE. B mporpamme no ¢pu3nke y4uThIBAIOTCS BOZMOKHOCTH Y4eOHOTO
npeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k m1aHUPyEMbIM JIMYHOCTHBIM U
MeTanpeMETHBIM pe3yIbTaTaM 00yUeHHUs], a TAKKE MEKITPEIMETHBIEC CBA3U
€CTeCTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB HA YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHusl.

[Tporpamma o (pu3uke ycTaHaBIUBAET paclpeieieHre yueOHOro Marepuana o rojam
00ydeHwus (10 KJ1accam), pejyraraeT mIpUMEPHYIOTIOCIIEI0OBATEILHOCTh U3YUCHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUSA MIPEIMETHOTO COIEPKAaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00y4aroIuXCs.

[Tporpamma o (pusmke pazpaboTaHa C LeJIbI0 OKa3aHUs METOUYECKON TOMOIIU
YUUTENIO B CO3JaHUU padoyeil MporpaMMsbl 10 y4eOHOMY IIPEIMETY.

OwusmKa SIBISETCS CUCTEMOOOPA3YIOIMIUM JIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEMETOB, MMOCKOIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIECCOB U SBJICHHIH,
M3y4aeMbIX XUMHEH, Ouonorueit, actpoHomMueil u pusudeckoit reorpadueil, BHOCUT BKIIaJ] B
€CTECTBEHHO-HAYUHYIO KapTHHY MHpa, IPEJOCTaBIsIET HanboJiee sICHbIe 00pa3Iibl
MPUMEHEHUS HAay4YHOTOMETO/]Ia TIO3HAHUS, TO €CTh CII0CO0a MOTYYeHHsI TOCTOBEPHBIX 3HAHUN
0 MHpE.

Opna U3 riaaBHBIX 33734 GU3UYECKOTO 00pa30BaHUS B CTPYKType 0o01iero oopazoBaHus
COCTOUT B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH M MHTEpEca K HayKe y
oOyJaromuxcs.

Wzyuenue ¢pusnku Ha 6a30BOM YPOBHE MPEAINONIAracT OBIaICHNUE CIEeTYIOIIMMHU

KOMITETEHTHOCTSIMH, XapaKTePU3yIOIUMHU
€CTECTBEHHO-HAYYHYIO I'PAMOTHOCTH:
HAy4HO OOBSICHATH SBJICHHUS;
OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS, HHTEPIPETUPOBATh TaHHBIC U
MCIIONIb30BaTh Hay4YHbIE JOKA3aTENbCTBA JUISTIONYYCHHS BBIBOJIOB.

[enn n3ydennst Gu3NKKA HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUSOIPEICICHB B
Konnenmuu mnpenogaBanusi ydyebHoro mnpeamera «Dusuka» B



oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yomux OCHOBHbIE
o0uieo0pa3oBareabHbIe IPOrpaMMBbl, YTBEpKIAEHHON pereHueMKomnernn MunucrepcTsa
npocseniennst Poccuiickoit @enepanuu (mpotokon ot 3 nexadps 2019 r. Ne T1IK-4BH).

Hesan usyuyenust pusukm:
IPUOOpPETEHNE NHTEPECA U CTPEMIIEHUS O0YUaIOLUXCsl K HAYYHOMY M3Y4YE€HUIONPUPOBL,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; pa3BUTHE MPEICTABICHUH O
HAyYHOM METOJI€ MO3HaHUA U (HOPMHUPOBAHHEHUCCIIEIOBATEIBCKOTO OTHOLICHUS K
OKPY’KaIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3y/bTaTa U3yuyeHUs: OCHOBCTPOCHUS MaTEPUH U
(byHaaMEHTATBHBIX 3aKOHOB (PU3HKH;
¢dopmupoBanue IIpeICTaBICHUN 0 pomu QU3MKK  ANS pa3sBUTHA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MIPEICTABICHUNA O BO3MOXKHBIX chepax Oyaymiei mpohecCHOHaTbHON NesITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOI, MOJATOTOBKA K JajbHElIIeMy 00y4eHHUIOB 3TOM HalpaBICHHH.

JlocTrxkeHrne 3TUX IeNiel mporpamMmbl 1o (PU3MKE Ha YPOBHE OCHOBHOTOOOIIETO
00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONNX 3a4a4: NpruoOpeTeHne 3HaHui O
JUCKPETHOM CTPOCHHMH BEIIECTBAa, O MEXaHMYECKHX,TEIUIOBBIX, YIEKTPHUUECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSX
npuodpereHue YMEHHMI  ONUCBHIBAT U OOBACHATH (PU3MUECKHE SIBIIGHUSA  C
UCIIOJIb30BaHUEM OJyYEHHBIX 3HAHUM;
OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C UCIOJIB30BaHNEM (PU3UIECKHIX
MoOJIeJIeH, TBOPUECKUX U NTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4; pa3BUTHE YMEHUN HaOII0AaTh
MPUPOJIHBIE SBJICHUS U BBIMOJIHATH OMbBITHL1a00paTOPHBIE paboThI u

9KCIIEPUMEHTAJIbHBIE UCCIIEJIOBAHMUS c

UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX TPUOOPOB;
OCBOEHME PUEMOB pabOThI ¢ HHPOpMaLKell PU3NUECKOTo COepHKaHUS,BKIIIOYast
UH(POPMALIHIO O COBPEMEHHBIX JOCTHKEHUAX (U3UKHU, aHATU3 U KPUTHUYECKOE OLIEHUBaHHE
uH(pOopMaLnu;
3HaKOMCTBO CO cepaMy MPo(PecCHOHANBHOM NesITeTbHOCTH, CBA3aHHBIMU CPU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTIHKEHUAX (PU3NYECKON HAYKH.

Ha u3zyuenune ¢pusuku (6a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heento), B8 kinacce — 68 yacos (2 yaca
B Hegeno), B 9 kitacce — 102 gaca (3 yaca B Henemo)



[Ipeyiaraemsrii B mporpamMMe 1o (U3MKe NepedeHb J1adopaTOPHBIX pabOTH OMBITOB HOCUT
PEKOMEHIaTEIILHBIN XapaKTep, yYUTEINb JeIaeT BEIOOp MPOBeIeHHS 1a00PaTOPHBIX padoT U
OIIBITOB C YU4ETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yUaIOIMXCsl, CIUCKA SKCIIEPUMEHTAITbHBIX
3aJaHui,IPeAsIaraeMbpIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 110 (hPU3UKeE.



COJAEPKAHUE OBYYEHUAT7 KJIACC

Pa3nes 1. ®u3nka u e€ poJib B NIO3HAHUHN OKPY’KAIOIIEro MUpa.

®dusuka — Hayka o npupoze. Ssnenus npupoasl. Usndeckue sABICHUS: MEXaHUYECKUE,
TEIJIOBBIE, MIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BelnuuHbl. M3mepenue dpuzndeckux Bennuud. Ouznyueckue nprudopsl.
ITorpemHocThs M3MepeHUN. Mex1yHapo Hasl CUCTEMA €IUHUIL.

Kak ¢u3uka u apyrue ecteCTBeHHbIE HAYKH U3y4aloT npupory. EctecTBeHHO-HAYUHBIN
METOJ MO3HAHUs: HaOJIroIeH!e, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBKEHHUE THIIOTE3,
SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00bsICHEHHE HabI01aeMoro sBiieHus. Onucanue
(U3NIECKUX SIBICHUH C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

Mexanudeckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE sIBJICHUS. DPu3nuecKue
npuOOpbl M TpOIEAypa MPSMBIX HU3MEPEHUN aHATOrOBBIM HIU(GPOBBIM MPUOOPOM.

Jlabopamopmuwie pabomot u onvinot.

Omnpenenenue 1eHbl AeIEHMs LIKaIbl U3MEPUTENbHOIO pudopa.lzmepenue

pacCTOSIHUM.

H3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tena.OnpeneiaeHue

pa3MepOB MaJIbIX TEl.

N3mepenne temneparypsl IpH HOMOILIM XKUJIKOCTHOTO TEPMOMETPA U JAaTUYUKATEMIEPATYPHI.
[IpoBenenue Hccaea0BaHus [0 TpPOBEpKE  THUIOTE3bl:  JAIBHOCTh  IOJIETA
[IapuKa, MyIIeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIle BBICOTA ITyCKa.

Paznen 2. [lepBoHayajibHbIe CBeIeHUsI 0 CTPOEHHHU BellecTBa.

CrpoeHnue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mephl. OMbIThI, TOKa3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIECTBA.

JIBrmxeHue yactull BemecTBa. CBsA3b CKOPOCTH ABUKEHMSI YACTHL] C TEMIIEPATYPOI.
BpoynoBckoe nBmwxkenne, nuddysus. BsaumoaeicTBrue 4acTHIl BEIIECTBA: TPUTHKEHUE U
OTTaJIKUBAHHUE.

ArperaTHbl€ COCTOSIHMS BEILIECTBA: CTPOEHHUE Ia30B, )KUJIKOCTEN U TBEPIBIX
(KpucTauIM4YecKHX) Tesl. B3anMocBs3b MeX/ly CBOMCTBaMU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJBI.

Hemoncmpayuu.



Hab6monenune 6poyHOBCKOTO JIBUKEHHUSL.

Hab6nronenue nuddysun.

Habmionenue siBieHUd, OOBACHSIONIMXCS NPUTSHKECHHUEM WM OTTAJKMBAHMEMYACTHIL
BEILECTBA.

Jlabopamopuvie pabomut u onvimot.

Ouenka 1uaMerpa aToMa METOJIOM PsIIOB (C HCToIb30BaHUEM (poTorpaduii). OnbITh MO
HAOJII0JICHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B.
OnBITHI 110 0OHAPYKEHUIO ACUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHHUSL.

Pa3nen 3. /IBu:KkeHHe U B3anMojieiicTBHeE TeJl.

Mexanuueckoe 1BukeHue. PaBHOMepHOE U HEpaBHOMEpPHOE JIBUKeHUE. CKOPOCTb.
Cpenssist CKOpOCTb ITPY HEPAaBHOMEPHOM JBMKEHUU. PacdyéT myTH U BpeMEHU JIBUIKEHUSI.

SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMozeiicTBre Ten Kak NpuIruHa U3MEHEHUs
CKOPOCTH JIBUKeHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cuna ynpyroctu 1 3akoHl 'yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBieHue TaroreHus u cunatsxectu. Cuna
TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocts. CroeHue cui, HapaBJI€HHbBIX 110
onHOI npsimoil. PaBHogelicTBytomas cuit. Cuna TpeHusi. TpeHue cKoabXKeHHsI U TPEHUE
nokosi. TpeHue B IpUpoie U TEXHUKE.

Hemoncmpayuu.

Habmonenne mexannyeckoro JBukeHus tena. Msmepenue

CKOPOCTH IpsiMOJIMHEHOTO IBMKeHus. Habmonenue sBieHust

MHEpLUU.

Habmronenne usmeHeHus: CKOpoCTH MpH B3aumoeiicTBuu Tes1.CpaBHEHUE
Macc 10 B3aUMOJECHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OHOM MPSAMOM.

Jlabopamopmuvie pabomot u onvinol.

OnpeneneHue  CKOPOCTH  PaBHOMEPHOIO JBWDKEHUs  (IIapuka B JKHUIKOCTH,
MO/JIEH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jajiee).

Onpenenenue CpEOHEH  CKOPOCTH  CKOJIBKEHUS Opycka WIM IIapuka IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne IIOTHOCTH TBEPAOIO TeNA.

OnbIThI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh pacTsKeHUs (neopmariun)
IPYXHUHBI OT IPUIIOKEHHOM CHJIBI.



OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT BEca Teja U
XapakTepa COIMPUKACAIOIINXCS TIOBEPXHOCTEM.

Pa3nen 4. laBjienue TBEPABIX TeJl, ;KMAKOCTEl 1 ra3os.

Jasnenue. CriocoObl yMEHbIIIEHUS U YBETUUYECHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb J1aBJIEHUS Tra3a oT 00bEMa, Temneparypsl. [lepenaua naBieHus TBEPABIMU
TeJaMHU, )KUJIKOCTAMU U razaMu. 3akoH Ilackans. [IlHeBMaTH4Yeckne MamHbl. 3aBUCUMOCTD
JIaBJICHUS KUAKOCTH OT ITyOuHbI. ['uapocrarnyeckuii napagokc. CooOmaromumecs: Cocysl.
I'mppaBnnyeckneMexaHu3Mbl.

AtMocdepa 3emnu 1 atMmocdepHoe napneHue. [I[puunHbI CylecTBOBaHUs BO3IYIIHOM
o6osouku 3emiu. OnbiT Toppuuennu. M3mepenne atmochepHOro naBieHus. 3aBUCUMOCTD
aTMoc(epHOro JaBiaeHHs OT BBICOTHI HaJ YpoBHEM Mops. [Ipubops! ams uzmMepeHus
aTMoc(hepHOro JaBJICHHS.

[elicTBHE )KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJ0. BeliTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomniaBanue.

Hemoncmpayuu.
3aBUCHMMOCTb JIaBJICHUS raza oT TeMiepatypsl.llepenaua
JIABJICHUS )KUJKOCTHIO U Ta30M.

CooOmraronmecs CoCy/Ibl.

['uppaBnmueckuii npecc.

[TposiBneHue neicTBUS aTMOCHEPHOTO JTaBIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOW YacTHU Teja UIIOTHOCTU
AKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIAKOCTH.

VYcnoBue miiaBaHus TEN: IUIABAHWE WM TOTPY)KEHHE TN B 3aBUCUMOCTH OTCOOTHOILEHUS
TJIOTHOCTEMN TE€Ja U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpyKEHHON BKUAKOCTh YacTH
Tena.

Omnpenenenne BHITATKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD.
ITpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHUIIBL, JEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT
Macchl Tela.

OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CHUJIBL, AEMCTBYIOLIEH HA TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YACTH TeJIa M OT MIOTHOCTH KUAKOCTH.



KoHctpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKH U OIIpeiesieHne e
rpy30H01bEMHOCTH.
Pa3zgea S. Pabora 1 MOIIHOCTH. DHEpPrus.
Mexanundeckas pabora. MOITHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJI0K, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecus
ppiuara. [IpumeHenue npaBuia paBHOBECHs pbluara K OJIOKY.
«3onotoe npasuiioy» Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.
Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sueprus. [lpeBpaiienue
OJIHOTO BUJIa MEXaHUUYECKOU SHEPIUH B APYTrOi. 3aKOH COXpPaHEHUsI SHEPTUU B MEXAHHUKE.
Hemoncmpayuu.
[TprMepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopmuwie pabomot u onvimot.
Ornpenenenne padOThl CUJIbI TPEHUS TTPU PABHOMEPHOM JBUYKEHUHU Te€JIa TOTOPU30HTAIBHON
MOBEPXHOCTH.
Uccnenosanue ycinosuil papHoBecus peryara.lizmepenue KII1/]
HAKJIOHHOM TJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTHH.

8 KJIACC

Paszngen 6. TensioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO--KUHETUYECKON TEOPUH CTPOCHUSBEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJl. OTBITHI, TOATBEPKAAIOLINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Monenu TBEpAOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSTHUI BemecTBa. Kpucrammmueckue
u amopdubie Tena. OObsICHEHNE CBONCTB ra3oB, KUIKOCTEHH TBEPABIX TEI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO--KUHETHYECKON Teopun. CMaunBaHUE M KalUJUSIPHBIC SIBIICHUS.
TerroBoe paclIMpeHue U CKaTHeE.

Temmneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YACTHII.
BuyTpennss sHeprusi. CnocoObl U3BMEHEHHUsI BHYTPEHHEH SHepruu: Terionepeaada u
coBepIleHne padoTsl. Buibl Teronepeaaun: TeIIONPOBOIHOCT, KOHBEKITUS, U3IIYyYCHHE.

KonunuecTBo TEIUIOTHL. Y IenbHas TEIIOEMKOCTE BelllecTBa. Tem1oo0MeH HTEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OanaHca. [lnaBiienne u oTBepAeBaHNE KPUCTATITNIECKUX
BellecTB. Y enbHas TeruoTa miasieHus. [lapoodpasoBanre u koHaeHcanus. Mcmnapenue.
Kunienne. YnaenpHas termiora



napooOpa3zoBaHus. 3aBUCHMOCTb TeMIIEPAaTyphl KUIMEHHUS OT aTMOC(EepHOroaBICHHS.
BnaxnocTe Bo3myxa.
DHeprus TOIUIMBA. Y JeIbHAs TETUIOTa CTOPAHHMS.
[Tpuntuner padoTel TemmoBbix aurareneid KIIJ[ TeruioBoro asuratens.
TenoBbie ABUTATEINN U 3aLIUTA OKPYKAIOLIEH CPE/Ibl.
3aK0H COXpaHEHHS U MPEBPAICHUS YHEPTUH B TEIIOBBIX MPOIECCax.
Hemoncmpayuu.
Hab6monenune 6poyHOBCKOTO JIBUKEHHUSL.
Hab6mronenue nuddys3un.
HaGumronenue siBiieHnl CMauMBaHUs M KaMWUISPHBIX sBieHuii. Habmonenne
TEIIJIOBOTO PACIIUPEHUS TEJI.
N3menenne  nmaBneHus raza Inpd  M3MEHEHHMM  Oo0bEMa W HarpeBaHUW  WIIU
OXJIAXKICHHUHU.
[IpaBuna usmepenus remneparypbl. Buab
TeIIoTIepeIauH.
OxnaxJIeHue IPH COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiieHIN padoThl BHEITHUMU criiamu.CpaBHEHHE
TEIJIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HabGmoaeHne KumneHus.
HabGmronenue noctosiHCTBa TEMIIEpaTyphl MpH TuTaBieHu. Moaenn
TCIIOBLIX JBHUTATCIICH.
Jlabopamopuwvie padbomot u onvimol.
OnBITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS. OTIBITHI 110
BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIK caxapa.
OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIXTEI.
Omnpenenenue AaBlieHUs BO3AyXa B OallJIOHE MIMPHUIIA.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3yXa OT €ro 00bEéMa MHArpeBaHUs WU
OXJIAXKICHUS.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JATUHBI CTOJOUKA KUIKOCTH B
TEPMOMETPHUUECKOM TPYOKE OT TeMIIEPaTypHhI.
Habmronenue W3MCHCHHUS BHYTpEHHEMN SHEPTrUu Telna B  pe3yJbTare
TeTIoTnepeadyi M padOThl BHEIIIHUX CHII.
WccnenoBanue siBeHUs: TEIIOOOMEHA MPU CMEUTUBAHUK XOJIOJHOW M TOPSTYCHBO/IBI.
Ornpezenenne KOMMYeCTBa TEIUIOTHI, TTOJIYYeHHOTO BOJOW MPU TETUIOOOMEHE CHArpeThIM
METAJUIMYECKUM [IUIHUHAPOM.



Onpenenenue yaenbHON TEIII0EMKOCTH BELLECTBA.
HccnenoBanue mporecca UCIapeHusl.
OnpezneneHre OTHOCUTENILHON BIaKHOCTH BO3lyXa.
Onpeznenenue yaeabHON TEIUIOTHI IUIABICHUS JIbJA.

Pa3nes 7. JnekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

OnexTpuzanus Ten. J[Ba poaa 3JIeKTpUUecKUX 3apsioB. BzanMoneicTBre 3apskeHHBIX
ten. 3akoH KysoHa (3aBUCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsHKEHHBIX TEJl OT BEIMYHUHBI
3aps110B U PACCTOSHUS MEXAY TeJIaMu).

Onexrpuueckoe nojue. Hanpsok€HHOCTD 3neKkTpuueckoro nodis. [Ipuanun
CYIEPIIO3ULMH MIEKTPUUECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpuyecKux 3aps10B. DJIEeMEHTApHbIA 3JIeKTpudYeckuil 3apsia. CTpoeHue
atoma. [IpoBOIHUKHY U TUAIEKTPUKH. 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3aps/a.

DNEeKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUECKOr0 TOKA. MicTouHUKH
IOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOT0 TOKa (TEIIOBOE,XUMUYECKOE, MATHUTHOE).
DNEKTPUUECKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onexkrpuueckas uemnb. Cuia Toka. DiexTpuueckoe HanpsikeHue. ConpoTuBiIeHe
IPOBOJIHUKA. Y A€TIbHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMa /ISl y4acTKa LelH.
[TocnenoBarenbHOE U NapaluIeIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTb 3JIEKTPUUECKOro Toka. 3akoH Jlxoyns—JIeHnua. Dnekrpudeckue
LENU U OTPeOUTENN AIEKTpUIecKor sHepruu B ObITy. KopoTkoe 3ambIkaHHeE.

[TocTosiHHBIE MarHuTHl. B3aumozelicTBue MOCTOSHHBIX MarHUTOB. MarHuTHoOE 1oJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHE i Ku3HU Ha3emuie. OnbIT Opcrena. MarautHoe
0JI€ JIEKTpUUECcKOro Toka. [IpuMeHeHue 3ekTpoMarHuToB B TexHUKe. [lelicTBue
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnonp30BaHuE 2IIEKTPOJIBUTATENEN B TEXHUUECKMX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onpitel Gapanes. fABnenue snekTpoMarHuTHON nHAYKIKU. [TpaBuio Jlenna.
OnextporeHepatop. CriocoObl MoTydyeHHs! 3JIEKTPUUECKOM SHEPrHH. DIEKTPOCTAaHIIMU Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpayuu.

DnexTpu3anus Te.

JIBa posia 3JIEKTPUYECKUX 3apsII0B U B3aUMOJIEHCTBUE 3apsyKEHHBIX TEJ. Y CTPONCTBO U JIEHCTBUE
JIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHAYKLHUS.

3akoH COXPAHCHUS IJICKTPUICCKUX 3aPAJ0B.



[IpOBOOHUKY U TUBIIEKTPUKH.

MopaenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUIECKOro 1oJjst. UcTouHuKH
IMOCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B KUJIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne CHIIbl TOKa aMIIEPMETPOM.

N3MepeHne 31eKTpUIeCKOro HalpsKeHUs: BOJbTMETpOM. PeocTaT n Marasux
COIIPOTHUBJICHUIA.

BsanmoelicTBre TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIIOCOB MaruuTa. MojienupoBanue
MAarHUTHBIX OJICH OCTOSHHBIX MarHUTOB.

OmnsiT Opcrena.

MarautHoe 1noJje Toka. DJIeKTPOMarHur.

JelicTBE€ MarHUTHOTO TOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOIBUTATETh
IMOCTOSTHHOTO TOKA.

WccnenoBanue siBIeHUS 371€KTPOMArHUTHON HHAYKIHH. OTIBITHI

®dapanes.

3aBUCUMOCTh HanpaBJICHUSA UHIYKIUOHHOTO TOKa OT  YCIIOBHUM ero
BO3HUKHOBCHHUS.

DIIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopmusie pabomut u onvinot.

OMBITH M0  HaOJIOIECHUIO AIEKTPU3ALUN TeN WHIYKITUEH U 1pu
COTNIPUKOCHOBEHUH.

Hccnenosanme e CTBUS AIEKTPUYECKOTO oS Ha  NOPOBOJHHKHU u
JTUAIEKTPUKH.

COopka 1 mpoBepka paboThI JIEKTPUUECKOH 1IeNH MOCTOSHHOT0 Toka.M3Mepenue

U peryJupoBaHUe CUIIbI TOKA.

N3MepeHne u peryinpoBaHue HaNPSKEHUS.

HccnenoBanue 3aBUCUMOCTH  CHMJBl  TOKa, WAYIIETO  4Yepe3  pe3ucrop,  OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOT0 CONMPOTHBICHUANPOBOIHUKA OT €T0
JUTMHBI, TUTOIA/IN TIONIEPEYHOTO CEYCHUS M MaTepHraa.

[TpoBepka npaBuia CIIOKEHHUS HanpsOKeHUH Opu  MOCJeI0BATEIIbHOM
COCIIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka  mpaBmwia  JuIs CWIBl TOKa TpU  HapaJlIeTbHOM COEMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI SIEKTPHUECKOTO TOKA, AYIIETO Yepe3 Pe3UCTOop.



Onpenenenre MOIHOCTH JIEKTPUUYECKOT0 TOKA, BbIIeIsieMOl Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHUJIbl TOKa, MAYHIETO0  4Yepe3  JaMIIO4Ky,  OT

HaIPsKEHUS Ha HEN.

Onpenenenne KII/[ HarpeBaTesi.

HccnenoBanne MarHuTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB. V3yueHne MarHUTHOTrO

MOJIsI TIOCTOSIHHBIX MAarHUTOB IPU UX OOBEAMHEHHH HPaA3/CIICHUU.

HccnenoBanue necTBUS AIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTpENKY. ONBITHI,

JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CUJIbI B3aWMOJCHCTBUSA KATYIIKH CTOKOM M MAarHWUTa OT

CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYIIKE.

N3yuenue neiicTBUsl MarHUTHOTO OJIS1 HA POBOJHMK C TOKOM.KOHCTpyHpoBaHue 1 nu3yyeHue

pabOThI BJIEKTPOABUTATEIIA.

N3mepenne KIIJ[ anekTpoaBUraTeabHOi yCTAHOBKH.

OnbITEI Io HCCICIOBaHUIO SAIBJICHUA BHGKTpOMaFHI/ITHOI\/JI HHAYKIOWHA:
HCCIICAOBAaHUC W3MEHEHMI 3HaYCHHSA 1 HaIllpaBJICHHUA UHAYKIIUOHHOT'O TOKA.

9 KJIACC

Pasznea 8. Mexannueckue siBJICHHS.

Mexanudeckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
MEXaHUYECKOT 0 ABUKEHUs. PaBHOMEpHOE npsiMoinHEeHOe NBUKeHne. HepaBHOMepHOe
npsiMOJIMHEHOE BIKeHue. CpellHssl © MTHOBEHHAsI CKOPOCTH TeJla MPYU HEpaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOE TpsiMoJIMHEHOe ABMKeHne. CBOOOAHOEIaICHHE.
Omnbitel ["anuies.

PaBHOMepHOE ABMKEHUE 1O OKpYXHOCTH. [leproa u yactoTa oOpaiieHus.

Jluneilinas u yrnoasi ckopocTu. LIeHTpoCcTpeMHUTENbHOE YCKOPEHHUE.

Ilepssriit 3akoH HeroToHa. Bropoit 3akon Herotona. Tpernii 3akoH HeroTona. [IpuHImn
CYNEPIIO3ULIUU CHUIL.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHUst: cujia TPEHUSI CKOJIBKEHUSI, CHIIa TPEHUS
MOKOS1, IPYTHe BUABI TPEHUSI.

Cuiia TSKECTH Y 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO TaIeHHUS.
JBuwxenue ninanet Bokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecomocTs u
Meperpy3KH.

PaBHOBecue marepuanbHOl Touku. AGCOomOTHO TBEPIoe Teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynse Tena. U3menenue ummnynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHHUs] UMITYJIbCA.
PeaxkTnBHOE OBIKEHIE.



Mexannueckast pabota 1 MOImHOCTh. PaboTta cuit TskecTH, yrpyroctu, TpeHus. CBs3b
sHepruu U paboTsl. [loTeHnnanbHas SHEprus Tela, IOJHATOrO HaJl HOBEPXHOCTHIO 3eMITH.
ITorenumanpHas sHEprus cxxaroi npyxunel. Kunernueckas sueprus. Teopema o
KMHETUYECKON HEpruu. 3aKOH COXPaHEHUAMEXAHUYECKOU SHEPI M.

Hemoncmpayuu.

HabmroneHne MexaHMYECKOIro JBHUKEHUS Tela OTHOCHUTEJIBHO Pa3HbIX TEIOTCYETA.
CpaBHeHue  myTedl U TpaekTopui JBWKEHUsST ~ OJHONO M TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

N3Mepenne cKkOpOCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBMKeHUs. VIccienoBaHre PU3HAKOB
PaBHOYCKOPEHHOTO JIBH>KECHHSI.

Habumronienne nBukeHuUs Tea 1o OKPYKHOCTH.

Habmioienue MexaHMYeCKUX SIBICHUM, MPOUCXOASAIIUX B CHCTEME OTCYETa

«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCHUTEIFHOKAOMHETa (DHU3UKH.
3aBUCHUMOCThH YCKOPEHHsI TeJla OT MaccChl Tella U IeHCTBYIOIIeH Ha Hero cuiibl. Ha0nroaenue
paBEHCTBA CUJI ITPU B3aUMOJICHCTBUM TEIL.

W3meHeHune Beca Tena pu YCKOpeHHOM JiBrkeHuu. I lepegaua

MMITyJIbCa MPY B3aUMOJICHCTBUU TEl.

[IpeoOpazoBanus >HEpruu Npu B3aumoaerncTeun teia. CoxpaHnenue

MMITYJIbCa [PU HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue uMITyJibca pu adCOJIIOTHO YIPyroMm B3auMoaencteun. Habmoienue peakTHBHOTO
JBUKEHHSL.

CoxpaHeHue MexaHM4eCKON SHEePTUU MpU CBOOOTHOM MaJICHHUH.

CoxpaHeHue MEXaHMYECKOW PHEPIHH MPH JBUKEHUH Tela MOJ ACHCTBUEMIIPYKUHBI.

Jlabopamopuwie pabomul u onvimot.

KoncTtpynpoBanue TpakTa Ui pasrOHa W JAJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS IIAPUKA WIIN TEJIEKKH.

Omnpenenenue cperHel CKOPOCTU CKOJIbKEHHUS Opycka WM JABUKEHMSI IIapUKAo HAaKJIOHHON
MJIOCKOCTH.

Onpenenenue YCKOPEHHUS Tela TpU  PaBHOYCKOPEHHOM JBUKEHUU o
HAKJIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHM IPU  PAaBHOYCKOPEHHOM

JBIKEHUM 0€3 HauaJbHOM CKOPOCTH.



[TpoBepka rumoTe3bl: €Cliv NPU PABHOYCKOPEHHOM JIBIDKEHHH 03 Ha4yaJIbHOW CKOPOCTH MyTH
OTHOCSITCSL Kak psijJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOLIME IMPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO JIaBJICHUS.
Onpenenenue ko3 uirienTa TpeHus ckoiabxenus.OnpeneiaeHue

KECTKOCTHU IIPY>KUHBI.

Onpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJIa MOrOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThI CUIIBI YIIPYTOCTH MPU NOIBEME IPy3a C UCIOIb30BAaHUEMHETIOABUKHOIO
Y TIOZIBM>KHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHMS SHEPTUH.

Paznen 9. Mexannveckue Koj1ed0aHus U BOJIHBI.

Konebarenbnoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUil: MepHOJ, 4acToTa,
aMIUIMTyna. MareMaThyeckuii M IpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe 5sHepruu npu
K0J1e0aTeIbHOM JABUKEHUU.

3aryxatomme KoseOanus. BeiHyxneHHble kojeOanus. Pesonanc. Mexanudeckue
BoJIHBI. CBOICTBA MEXaHUYECKUX BOJIH. [IpoosibHbIE U MToniepeyHble BOJIHBL. [{n1Ha BOIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHWyeckre BOJHBI B TBEPAOM Teje, CEHCMUYECKHE
BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. MH(Dpa3ByK U yIbTPa3BYK.

Jemoncmpayuu.
Habmonenue KoJIeOaHMt TeI TOA JCHMCTBHEM  CHJbl TSKECTH M CHIIBI
YIOPYTOCTH.

Habmtonenue xonebanuil rpy3a Ha HUTH U Ha npykuHe. Habmonenue
BBIHYJICHHBIX KoJieOaHul U pe3oHaHca. PacripocTpaHeHne mpoJoIbHbIX U
MOTepeYHbIX BOJIH (Ha Mojienu).Habimoienne 3aBUCMMOCTH BBICOTHI 3ByKa OT
YaCTOTHI.
AKyCTHUYECKHUI pE30HAaHC.
Jlabopamopuvie pabomul u onvimot.
Omnpenenenre yacTOTHI U MepHoia KOJIeOaHN MaTeMaTHUYeCKOro MasTHUKa. OnpeesieHue
YacTOTHI U MEepHoa KoineOaHUH NpyKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KoJeOaHHH MMOIBEIIEHHOT0 K HUTH IPy3a0T AJTUHBI
HUTH.
WccnenoBanue 3aBUCHUMOCTH TNepUoAa KojieOaHWM MPYKHHHOTO MasiTHUKAa OTMAaccChl

rpysa.



[TpoBepka HE3aBUCHUMOCTH IMEpHOAa KOoIeOaHU Tpy3a, MOABCIICHHOTO K HUTH,0T MaCChl
rpysa.
OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCThH IEpHOJAa KoJeOaHWH NpY>KUHHOTOMAsTHUKA OT
Macchl Ipy3a U )KECTKOCTHU IPY>KUHBI.
W3mepenune yckopeHHus CBOOOHOTO MaJICHHUS.
Paznen 10. DjekTpoMarHuTHoeE 1oJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DNEeKTPOMAarHuTHbIE BOJIHBL. CBOWCTBA AJIEKTPOMArHUTHBIX
BosiH. [llkanma >7MeKTpOMarHUTHBIX BOJH. Vcrosib30BaHHE 3JIEKTPOMArHUTHBIX BOJH ISt
COTOBOH CBSI3U.
DnekTpoMaruuTHas mpupoja ceeta. CKopocTh cBeTa. BojHOBEIE CBOMCTBACBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE cBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvtmot.
W3ydyeHnne  CBOICTB  AJIEKTPOMATrHUTHBIX BOJIJH C TOMOUIbIO  MOOWJIBHOTO
TenedoHa.
Pa3znen 11. CBeToBblI€ siBJIEHUS.
JlyueBas monenb cBera. Mcrounuku ceera. [IpsiMonuHelHOE pacipoCTpaHEHHUE CBETA.
3armenus Comnnna u JIynel. Otpakenue cseta. [Inockoe 3epkano. 3aKoH OTpa)KeHHUs CBETa.
[Ipenomiienue cBera. 3akoH IpenomiieHUsi cBera. llogHOe BHYTpeHHEe OTpa)KeHHE
cBeTa. Mcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPaKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xon nydeit B nuH3e. OnTuueckas cucrema (oroammapara, MUKPOCKONA U
Teneckomna. ['a3 kak ontuyeckas cucreMa. bian3opykocTh U JaIbHO30PKOCTb.
Paznoxenue Oenoro cBera B crnekrp. OnbiTel HptoToHa. CrojkeHue CHEKTpaibHbBIX
1BeToB. Jlucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHeitHoe pacnipocTpaHeHue cBeTa.OTpaxkeHue
CBeTa.
[Tonmy4yenue n3o0paxkeHUH B IIIOCKOM, BOTHYTOM U BBIMYKJIOM 3epkainax.IIperomnenue ceera.
OnTuyeckuii CBETOBO/.
Xon nydeit B cobuparouieit muuze. Xox
JIly4el B paCCEUBAIOILEH JTUH3E.
[Tonyyenue n300paxeHUit ¢ TOMOILBIO JINH3.



[Tpunnun neiictBus ¢oroamnmnapara, MUKpOCKoNa 1 Teneckona.Mozens
rJjasa.

Pasnoxxenue 6en0ro ceera B CIEKTP.

[Tonyuyenune Oenoro cBera npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

Hccnenosanue 3aBUCUMOCTH yria  OTpaXeHUsl  CBETOBOIO  Jiyda OT YyIua
MaJCHMSL.

N3ydenne xapakTepuCTUK U300paxeHus IpeaMeTa B IJI0CKOM 3epkae. MccienoBanue
3aBHCHMOCTH yIJja MPeIOMJICEHUs CBETOBOTO Jy4ya OT yrjamaJeHus Ha TPaHUIE «BO3TyX—
CTEKJION.

[Tonyyenue n300pa>keHUil ¢ TOMOLILI0 COOMPAIOIICH JTUH3HI.

Ornpenenenue (OKYCHOTO  pacCTOSHUS W OINTHYECKOW  CHJIBI  COOHMparoIei
JIMH3BI.

OnBITHI 110 pa30KEHUI0 OETIOro CBETA B CIIEKTP.

OnpIThl 1O BOCHOPUATHIO  LIBETa MPEAMETOB  IPU UX HAONIOACHUM  uepe3
[[BETOBBIC (DUITBTPHI.

Pasznea 12. KBanToBbIe ABJICHHSA.

OmnpiTel Pesepdopaa u uianerapHast Mmoaens aroma. Mogens atoma bopa.
Hcnyckanue u nornomieHue cBeta aromoM. KBaHuThl. JInHeuaTeie CEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHHE aTOMHOTO sipa.
Hyxnonnas mozens aromHoro siapa. M3otombl. PaamoaktuBHbIe mpeBpamienus. Ilepuon
I0JIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHHUS 3apsJ0BOIO M MAacCOBOIO YHUCEN. DHeprus
CBSA3M aTOMHBIX sjep. CBs3p Macchl W SHepruu. Peaknuu cuHTe3a M JAENEHUS sJep.
Hcrounuku sHeprun ConHua U 3BE3 1.

SnepHas sHepreTka. JleficTBUS paAMOaKTUBHBIX U3TYYEHUH HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl n3nydeHus 1 noriomeHus. CneKTpsl
Pa3IMYHbIX T'a30B.
Crnektp Bogopoza.
Habmtonenue tpexos B kamepe Bunbcona. Pabora
CYE€TUMKA HOHU3UPYIOLUX U3ITYYCHUH.
Perucrpanus u3inydeHus NpUPOAHBIX MUHEPAIOB U IPOTYKTOB.
Jlabopamopuuvie padbomot u onvimol.
HaGmtoneHue CIUTOMIHbIX U TMHEHYaThIX CIIEKTPOB M3JTy4EHHS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTHH YaCTUIBI IO TOPMO3HOMY ITyTH (nodoTorpadusim).



W3mepeHue panoakTUBHOIO (hOHA.

IToBTOPUTENBHO-00001IAKOIMIA MOTYJTb.

IToBTOpUTENBEHO--0000IIAIOIIMKA  MOAY/Ib MpPEAHA3HAYeH JJIi CHUCTEeMaTU3aluu U
000011IeHUsT MPEIMETHOTO COJEpXKaHUsI U ONbITa AEATENbHOCTH, NPHOOPETEHHOro mpu
M3YYEHHUH BCEro Kypca (hM3MKH, a TaKkKe JUIS MOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy 10 (U3MKe A1l 00yJaromuXcsl, BRIOPABIINX 3TOT YUEOHBIH MpeMerT.

IIpy wu3ydyeHMM JAHHOIO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHIBI
NESTEeNbHOCTH, Ha OCHOBE KOTOPHIX OO0ECIeYMBAETCS JOCTH)KEHUE IPEIMETHBIX MU
MeTanpeIMETHBIX IJIAaHUPYEMBIX pE3yJIbTaToOB o0y4eHus, bopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAy4yHBIX METOJOB MCCIEIAOBAHUS SIBICHUMN
IPUPOJBl U TEXHUKHU, OBJIAJEHUE YMEHUSAMHU OOBACHATH (GU3NYECKUE SIBICHUS, HNPUMEHSS
IIOJIyYE€HHBIEC 3HaHMsI, PEIIATh 3aja4l, B TOM YHUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHABHO AEATENBHOCTHBIA XapakTep AAHHOTO PA3Zesa peanu3yercs 3a CYET
TOT0, YTO 0OYYAIOUINECs BHIIOJHSIOT 33/1aHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAaHUI PACHO3HABATH U HAYYHO OOBACHATH (PU3NYECKHE
SIBJICHUS B OKPY>KAIOILEH ITPUPOJIE U TIOBCEHEBHOM KU3HU;

HCII0JIb30BaTh HAyYHbIE METO/IbI UCCIIEI0BAaHUS (PU3UUECKUX SIBJICHUH, BTOM YHUCIIE JJIs
IIPOBEPKHU TMIIOTE3 U MOJIYUEHHSI TEOPETUUECKUX BBIBOJIOB; OOBACHATH HAyYHbIE OCHOBbI
HauboJiee BaKHBIX TOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHA, HaIpuMmep,

IIPAKTUYECKOTIO MCIOIb30BaHUS pa3IMYHBIX UCTOYHUKOB SHEPTUH Ha
OCHOBE 3aKOHa IPEBPAIICHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI ITOPU3UKE HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUSA

W3yyenne GHU3MKKM HAa YpOBHE OCHOBHOTO OOILIEro 0Opa30BaHMs HAMPaBICHO Ha
AOCTHIKCHUC JINYHOCTHBIX, MCTAITPCAMCTHBIX U MPECAMCTHBIX 06pa30BaTCHBHbIX PE3yJIbTATOB.

B pesynbrare usyuenus (UMK Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHS Yy
oOyuatomerocs: OyayT chopMHUPOBAHBI CIEAYIONIHEITNIHOCTHBIC PE3YIbTAThI B YACTH

1) naTpuoTHYECKOT0 BOCHMTAHHUSI:

— TIpOsIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOHN (hH3HUeCcKOit
HayKH;

— LIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKHUX YUEHBIX--(DU3UKOB;

2) rpasIaHCKOro M AyX0BHO-HPABCTBEHHOI0 BOCHUTAHMS:

— FOTOBHOCTbh K aKTMBHOMY YYacTHIO B OOCYX/JIE€HUHU OOIIECTBEHHO 3HAUYUMBIX M 3THYECKHUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (DU3UKH;

— OCO3HAHUC BAXKHOCTU MOPAJIbHO--3THYCCKUX ITPUHIUIIOB B JCATCIbHOCTU yqéHOFO;
3) 3cTeTHYecKoro BOCHUTAHMUS:

— BOCTIPHUSTHE 3CTETHYECKHX KauecTB (U3NYECKON HAyKH: €€ TapMOHHMYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HaHHC ICHHOCTHU (I)HSHHSCKOﬁ HAayKH KaK MOHOIHOI'O MHCTPYMCHTA ITO3HAHUA MHpPaA,
OCHOBBEI pa3BUTUSA TCXHOHOFHﬁ, Ba)KHEHIIIEH COCTaBIIIONICH KYJIBbTYPBbI;

— pa3BUTHE HAy4YHOH JIt0OO3HATENBHOCTH, HHTEPECA K CCIIeI0BATENbCKON AEATENbHOCTH;
5) (popMupoBaHus KyJbTYPBbI 310POBbSI H JMOLMOHATBHOIO 0J1arONoOJIyYns:

— OCO3HaHHUE IEHHOCTHU Oe3omacHOro obpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXHOCTH MpaBWw O0€30MacHOro0 TOBEIEHUS Ha TPaAHCIOpPTEe, Ha J0oporax, c
AIEKTPUUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JOMAIIIHUX YCIOBUSAX;

— c(hopMUPOBaHHOCTh HAaBBIKA peIICKCUH, IPU3HAHNE CBOETO MpaBa Ha OIMUOKY M TaKOTO
e MpaBa y JIpyroro 4eJI0BeKa;

6) Tpy10BOro BoCHHTAHHS:



— aKTUBHOE YYacTHE B PCIICHHM MPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTEIIbHOM
OpraHu3aliii, TopojJa, Kpasi) TEXHOJOTHYECKOH H COIHMaJIbHON HANpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (DU3HUSCKUX 3HAHUM;

— MHTEPEC K MPAKTUUECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3HUKOI;
7) 5K0JI0THYECKOT0 BOCIHTAHHUS:

— OpHUEHTAlUs Ha MNpUMEHEHHWE (GUINYECKUX 3HAHMW i1 peuieHus 3aaady B o0iactu
OKpY’Karolen cpesibl, IIIAaHUPOBAHUS MOCTYIIKOB U OLEHKU MX BO3MOYKHBIX MOCIEACTBUMA st
OKpY>Karolllen Cpebl;

— 0CO3HaHUE rI00alIbHOr0 XapaKkTepa SKOJIOTHUYECKUX MPOoOIeM U MMyTel UX pelieHus;

8) aganTanum K M3MEHSIIOIMMCS YCIOBHAM COLMAILHOMN 1 IPHPOIHOCPebI:

- HOTpe6HOCTb BO BSaHMOﬂeﬁCTBHH IIpX BbIIOJHCHUHU I/ICCJ'IeI[OBaHI/Iﬁ H IIPOCKTOB
(1)H3H“I€CKOI71 HAIIpaBJICHHOCTHU, OTKPBITOCTDH OIIBITY U 3HAHUAMAPYTHUX;

- INOBBIIIICHUEC YPOBHSA CBOCH KOMIIETEHTHOCTH qgCpe3 MPAKTUUCCKYIOACATCIIBHOCTD,

— NOTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM uHucie (OPMYIHPOBATH HIIEH,
TIOHATHS, TUTIOTE3BI 0 (PU3MUECKIX O0BEKTAX U SBICHUSX;

— OCO3HaHHue Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTu (pU3MKH;
— IUTAaHHPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (PH3MUECKUX 3HAHUIA,

— CTPCMJICHHUC aHAJIM3UPOBATb W BBIABJIATL B3AUMOCBA3H IIPUPOALI, 06I_HGCTB8_ 1 3KOHOMHMKHU,
B TOM 4YHCJIC C HCIIOJIb30BAHHUCM (1)I/I3I/I‘IGCKI/IX 3HaHI/II71;

— OIICHKa CBOWX JICHCTBUH C Y4E€TOM BIHMSHHS HAa OKPYXKAIONIYIO CPEIy, BO3MOMXHBIX
TJIO0ATBHBIX TTOCIEICTBUHA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIMIETO
oOpa3zoBanusi y oOywatomierocss OyayT chopmMupoBaHbl MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOIIME TIO3HABaTelbHbIE YHUBEpCAIbHbIE Y4eOHbIE IEHCTBUSA, KOMMYHHKATHBHBIC
yHHUBEpCalTbHbIC yueOHbIE ICUCTBUS, PETYISATUBHbIC YHUBEPCATbHBIC YUeOHBIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC y‘-leﬁl—lble JeHcTBUA



Ba3oBble Jjornuyeckue neiicTBUA:
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);
yCTaHaBIIMBaTh CYLIECTBEHHBIN OpU3HaK  Kiaccudukanum, OCHOBaHuUs  JJId
00001IIeHHS 1 CPAaBHCHUS;
BBISIBJIATh 3aKOHOMEPHOCTU U IPOTHBOPEUMS B paccMaTpuBaeMbIX (hakTax,JaHHbIX U
HAOJIOACHUAX, OTHOCAIIMXCS K (PU3NIECKUM SBICHUSIM;
BBISIBIISAITh [IPUUMHHO--CJICICTBEHHBIC CBSI3W TPH  U3YyYeHHH (U3NYECKUX SBICHUNA H
IIPOLIECCOB, JIeJlaTh  BBIBOABI C  MCIIOJIb30BAaHMEM JIEIYKTHBHBIX U  HHAYKTHUBHBIX
YMO3aKJIIOYEHUH, BBIABUTaTh TUIIOTE3bl O B3aUMOCBS3AX (PU3MUECKUX BEJIMYHH;
CaMOCTOSITENILHO BBIOMpATh crnoco0 pemieHus ydeOHON Qu3nueckoi 3amayn (CpaBHEHHE
HECKOJIbKUX  BApUaHTOB  pELICHUs, BbIOOp Haubojee MOAXOMAIIEr0 C  Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBarenbcKue AeiicTBUS:
UCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS; IPOBOJAUTE I10
CaMOCTOSITEJIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN(U3NYECKUN IKCIIEPUMEHT,
HeOoJIbII0e HCCIeI0BaHNe (PU3UUECKOTO SBJICHHS; OIICHUBATh HA IIPUMEHUMOCTD H
JOCTOBEPHOCTh MH(POPMALIUIO, MOTYYEHHYIO BXOJE UCCIIEAOBAHUS MU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (hOpMyIUpOBaTh 0000LIECHUS U BBIBOJIBI 110 pe3ybTaTaM
IIPOBEAEHHOTO HAOJIOACHNUS, OIIbITA, HCCIIEIOBAHNUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHeWIee pa3BUTHE (PU3MUYECKHX TIPOLECCOB, a TaKXKe
BBIIBUTATh IIPEOJI0KEHNS 00 X PA3BUTUU B HOBBIX YCIOBMSIX U KOHTEKCTaX.

Pabora ¢ nndgopmanmeii:
IPUMEHATh pa3jIMyYHblEe METO/bl, WHCTPYMEHTHl W 3ampochl IpU TIOUCKE M O0TOOpe
MHGOpMAaIIUY WIH TaHHBIX ¢ YYETOM MpeI0KEHHON yueOHOl pu3nueckoil 3ajauu;
aHAJM3UPOBaTh, CUCTEMAaTHU3UPOBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB
1 GOpM Ipe/ICTaBICHMS;
CaMOCTOSITENIbHO ~ BBIOMPATh ONTHUMalIbHYI0 (opMy TMpejacTaBieHus HHPoOpMaluu |
WJUTIOCTPUPOBATH PellIaeMble 3a/1a4l HECIOKHBIMHU CXEMaMHu, JuarpaMmaMu, HHOM rpadukoin
U UX KOMOMHALIUSMH.

KoMMmyHuKaTHBHBIC yHHBeEPCAJIbHbIC Y4eOHbIe 1eCTBHA:
B X0/ie¢ 00CYXJIeHHs y4yeOHOro marepuaia, pe3ylbTaToB JIaOOpPaTOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX AaeMOM TEMBI U BHICKA3bIBAThH



U7ey, HalleJICHHbIC Ha PELICHHE 3a7auil U MOJIepiKaHue OJ1aroKenaTeIbHOCTH OOICHHMS;
COIIOCTABJIAATh CBOU CYKACHUSA C CYKACHUAMU NPYIrUX YUACTHHUKOB JUaJIora, O6Hapy)KI/IBaTB
pa3IM4ue U CXOACTBO MO3UIIUH;

BBIPpAXKAaThb CBOIO TOYKY 3pCHHA B YCTHBIX U TUCbMCHHBIX TCKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAaThl BBHITOJIHEHHOTO (PU3MYECKOro OmbITa (IKCHEPUMEHTA,
HCCIIEIOBaHMsL, IPOEKTA);

MOHMMAaTh M HCIOJIB30BaTh NMPEHMYILECTBA KOMAHJHOM W MHIMBUAYAJIBHOW PabOTHI MpU
pelIeHnH KOHKPETHON (u3nYecKoil mpoOIembl;

IIPUHUMATh 1E€JIM COBMECTHOW JI€ATEIIbHOCTH, OpPraHW30BBIBaTh JCHCTBUA MO €€
JOCTIDKEHHIO: PaCTIpeICIsITh POIH, 00CYXkKIaTh MPOLIECCH M PE3yIbTaThl COBMECTHOM paboThI,
000011aTh MHEHUS HECKOJIBKUX JTFOJICH;

BBIMIOJHATh CBOIO 4YacTh paboOThl, JOCTUTas KayeCTBEHHOrO pe3yjbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUA C IPYTUMHU WICHAMH KOMaH/IbI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIMIMHA HPOAYKT MO KPUTEPUSIM, CAMOCTOSITEILHO
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUA.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁHble JeHCTBUSA

Camoopranu3anmus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIMX JUIs
pelieHns GU3NYECKUX 3HaHUM;
OPHEHTUPOBATHCS B PA3IUYHBIX MOJX0AAX MPUHATHS pelleHUH (MHIUBHUyaIbHOE, IPUHATHE
pellIeHus B rpyMnIe, NPUHIATHE PEIIeHUH TPYyIIo);
CaMOCTOSITENIbHO  COCTABJIATh JTOPUTM pelleHus (U3MYeCKOM 3ajaud  WIM  IJIaHa
UCCIIEIOBAaHUsI C Y4E€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIpeilaraéMble BApUAHTBI PEILIEHUN;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHATBbHBIN HHTEJJICKT:
JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyallluu M MpejiaraTh IlaH €€ N3MEHEHUs; 00bACHATh

IIPUYNHBI JOCTHKEHUS (HEOCTHXKEHUST ) pE3yIBTaTOB

NesITeIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTUBBI B JESATENBHOCTH (B TOM YHUCIIE€ B XOJ BBINOJIHEHUS(PUINIECKOTO
UCCIIEIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB,M3MEHUBIINXCS CUTYalLlUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LEH U
YCIIOBUSIM;



CTaBUTH ce0sl Ha MECTO JIPYTOTo YeloBeKa B XOJIe CIopa WM JAUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MIPU3HABATH CBOE MPABO HA OMIMOKY NPU pelIeHUH (PU3NYECKHX 3a/1a4 WM B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO JPYroro.

HNPEIMETHBIE PE3YJIBTATDBI

K xon1y o0y4enus B 7 KJjiacce mpeIMeTHbIC pe3yIbTaThl Ha 0a30BOMYPOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUIA: NCIIOIH30BATH OHSATHS:
¢bu3nveckre 1 XUMHUECKUE SBJICHHS, HAOII01eHNE, KCIIEPUMEHT, MOJIEIIb,

TUIIOTE3a, CIUHHMIBI  (PU3MYECKUX BEIUYUH, aTOM,MOJIEKYIIa,

arperaTHble COCTOSIHUSI BEIIECTBa (TBEP0E, KHUIKOE, ra3000pa3HOe),MEXaHUIECKOe
IBI>KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, TPSMOJIMHEHHOE ), TPACKTOPHS,
paBHOJIEHcTBYIOIIAs cuia, Aedopmanus (ynpyras, INIacTH4ecKasi),HeBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;
pa3nuuath sBieHUs (AudQy3us, TEIUIOBOE ABWKEHHUE YAaCTUI] BEIIECTBA, PAaBHOMEPHOE
IBIDKEHUE, HEpAaBHOMEPHOE [BW)KCHWE, WHEPUUS, B3aMMOJACHCTBHE TEI, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHON OCBhIO BpAIICHUs, Mepeaada JaBJICHUsS TBEPIABIMU TEIaMH,
KHUIKOCTSIMM W Ta3aMH, arMoc(epHOe JaBjieHWe, IUIaBaHWE Tel, IPEBpAILCHHUs
MEXaHMYECKOW DPHEPrHH) IO OIHMCAHHWI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3UYECKUX SBICHUI B OKPYXKAIOIMIEM MHpPE, B TOM
qucie (Gu3nyecKue SBJICHHUs B MPUPOJE: MPUMEPHI IBUKEHUS C Pa3IUUYHBIMU CKOPOCTSMHU B
KHUBOM W HEXHMBOM MNpUpOJE, NEHCTBHE CUJIBI TPEHUS B NPUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(epHOTO JaBJICHHUS HA KUBOW OPraHW3M, TUIABaHUE PBIO, phIYard B TEIle YeJI0BeKa, IpU
3TOM TIEPEBOJUTH NMPAKTHUECKYIO 3a/1aqy B YUEOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBICHUH;
OIUCHIBaTh HM3y4YEHHbIE CBOMCTBAa Ten M (PU3MUECKUE SIBIECHUS, HUCHOIb3yd (usnueckue
BEIMYMHBI (Macca, 00BEM, TNIOTHOCT BEUIECTBA, BPEMSI, IIYTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CWJla YNpPYrOCTH, CWJIa TSDKECTH, BEC TeNla, CWJIa TPEHHs, JaBieHue (TBEPAOro Tena,
KHJIKOCTH, Ta3a), BHITAJIKMBAIOLIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3(QHUIMEHT IMOJe3HOro JeHCTBUS MEXaHM3MOB, KHHETHYecKas |
MOTEHIMANbHAsT SHEPIHs), MPH OIHMCAHWUH MPAaBUIHHO TPAKTOBATH (HUIUYECKUN CMBICI
WCTIOJB3yEeMBIX BEIMYMH, MX O0O3HAUCHHs] W EAMHUIBI (PU3MYECKHX BEIWYHH, HAXOIUTh
(GopMyIIbl, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO BEITHMUMHY C JIPYTUMHU



BEJIMYMHAMH, CTPOUTH TPA(UKH N3YUYEHHBIX 3aBUCUMOCTEH (PM3NUYECKUX BEIHYNH;
XapaKTepu30BaTh CBOWMCTBA Tel, (U3MUECKHE SIBICHUS W MPOLECCHI, HCIONb3Ys MpaBuiia
CIOXeHus cuil (BIOJIb OMHOM mpsiMoii), 3akoH ['yka, 3akon Ilackais, 3akoH Apxumena,
MPaBUJIO paBHOBecHs pblyara (0JI0OKa), «30J0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPaHEHHS
MEXaHUYECKOH HEPruu, MPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTU4eCKOe BbIPAXKECHHUE;

OOBSACHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH IPUUYUHHO--CJIEICTBEHHBIE
CBSI3U, CTPOMUTH OOBsACHEHHE M3 1-2 JOrMyeckux maroB c Omopoi Ha 1-2 M3y4EHHBIX
CBOWCTBA (PU3MUECKUX ABICHUN, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemats pacy€THble 3a7aud B 1—2 JIeCTBUS, UCIOB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE
(u3nuecKkre BEIMYMHBI: HA OCHOBE aHallM3a YCIIOBUS 3aJ]aud 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (DU3UYECKHE BEIUYMHBI B (OPMYJIBl M TPOBOAMTH PACUETHl, HAXOAUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBIE Il PELICHUS 3a]la4, OLEHUBATh PEATUCTUYHOCTh
MOJIy4€HHOU (PU3NUYECKON BEJIMYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOLIM (PU3NYECKUX METOJOB, B
ONMCAaHUU HCCIIE0BAaHUS BBIIEIATH IPOBEPSEMOE MIPEAIIONIOKEHUE (TUIIOTEY), pa3Iudarh U
UHTEPIPETUPOBATh IOJYYEHHBIH pE3yJbTaT, HAXOAWUThb OIIMOKM B XOJ€ OIBITA, JAENaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

MIPOBOAUTH OMBITHI MO HAOMIOJIEHUIO (DU3UYECKUX SBICHUN WU (U3MYECKUX CBONCTB TEIl:
(dbopMyIHpOBaTh MPOBEPSIEMBIC MPEANOI0KECHUS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBL;

BBINOJIHATh NPSMbIE HM3MEPEHUs PACCTOSHUSA, BPEMEHHM, Macchl Tela, 00bEéMa, CHIIBI U
TEeMIepaTypbl C HUCHOJIb30BAaHMEM AaHAJOIOBBIX M LHU(POBBIX NPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHU;
MPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (DM3MYECKON BEIMUYMHBI OT JpPYyro c
UCIOJIb30BAHUEM TNPSAMBIX U3MEPEHHUN (3aBUCUMOCTH MyTH PABHOMEPHO JBHXKYILErocs Teia
OT BPEMEHH JIBUXKEHHUs Tejla, CHIIbI TPEHUsI CKOJIbXKEHUs OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEH TEJl M HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHHUS Tell,
CHJIBI YIIPYTOCTH OT YAJMHEHUS MPYXKUHbBI, BHITAIIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOMN
4acTH Telda U OT IUIOTHOCTH XHUJIKOCTH, €€ HE3aBUCUMOCTU OT



IUIOTHOCTU  TENa,0T TITyOUHBI, Ha KOTOPYKH  IIOIPY’KEHO  TeJlo, YCJIOBHUH
IJIaBaHUs  TeJl, YCIOBUH  pPaBHOBECHS peruara W OJIOKOB), y4acCTBOBATh B
IUTAHUPOBAaHUM y4eOHOTO MCCIEeOBaHUSA, COOMpAaTh YCTAHOBKY U BBIOJHATBU3MEPECHHUS,
cienys MpelIoKEHHOMY IIaHy, (buKCUpPOBATh Pe3yNbTAThI
MOJIYyYEHHOM  3aBHCUMOCTH  (UM3MYECKHUX  BEJIWYUMH B BHJE MPEAJIOKEHHBIX
TaGJII/ILI n I‘paq)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAaHM A, IPOBOANTH KOCBCHHLIC
n3MepeHus: GU3NIECKUX BETUYHH (TUIOTHOCTh BEIIECTBAKUIKOCTH M TBEPAOTO TEJIa, CHIIa
TPEHUs CKOJIbKEHUS, TaBJICHUE BO3/1yXa,BbITAJIKUBAIOIIAsl CUJIA, ACHCTBYIOLIAs Ha
MOTPYXEHHOE B KUAKOCTH TENO,KOAP(UIMEHT TMOIe3HOro JeHCTBUs IIPOCTHIX
MEXAHU3MOB),  CIEAYANPEAT0KEHHON NHCTPYKLUHU: IIPU BBIIOJIHEHUH

M3MEPEeHU cOOMPaThIKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHHE HCKOMOM
BEJIMYMHBI; COOIIOIaTh MpaBUjia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1abopaTopHBIM
00opynoBaHUEM;
YKa3blBaTh INPHUHLMUIIBI JIEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINecs] COCYAbl, OapoOMeTp, pblyar, MOJBUKHBIA M HETMOJBUKHBIN
OJI0K, HAKJIOHHAS TUIOCKOCT;
XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOHCTB C
omopol Ha uX onucaHus (B TOM 4YHCJE: MOAMIUIIHUKK, YCTPONCTBO BOJIOMPOBO/IA,
TUAPABIMYECKHUI MTPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIIONb3Ys
3HaHHUA O CBOMCTBaxX (U3MYECKUX SBJICHUM M HEOOXOoAMMble (U3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALMIO O IPUMEpax) MPaKTUUYECKOTO HCIOIb30BaHUS
(¢u3nuecKux 3HAHUH B TMOBCEAHEBHOM MKU3HM JUIsl oOecrieueHusi Oe30MacHOCTH IpHU
oOpaimieHuu ¢ TpuOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXpaHEHHs 370POBbS U
COOJTIOICHHSI HOPM SKOJIOTHUYECKOTO TIOBE/IEHUSI B OKpYXKAIOIIel cpene;
OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBCTCTBUU C 3alaHHBIM
IOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM M NYTEM CPABHEHUS Pa3IMYHBIX
WMCTOYHUKOB BBIIEIATh UH(OPMALINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON MIIM MOKET OBITh
HEJI0CTOBEPHOI;
HCIIOJIL30BaTh P BBIIOJIHEHUNA yueOHBIX  3aJaHuil  Hay4YHO--MOMYJISPHYIO
TuTepaTypy (U3MUECKOTO COACp aHHs, CIIPaBOUYHbIE MaTepUaibl, peCypChICeTH

WNurepHer, BJIAJICTh npuémMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHGOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTyIO; CO3/1aBaTh
COOCTBEHHEIE KpaTKUC NHCBMCHHBIC U YCTHBIC C006HIGHI/I${ HAaOCHOBE 2*3 HUCTOYHUKOB
nHpopmanuy GU3NIECKOro CoAepKaHusl, B TOM YUCIEMyOIUYHO J1eJaTh KpaTKue
COOOIIIEHHUS O Pe3yIbTaTax MPOCKTOB MM YU€OHBIX



HCCIIEA0BAHUH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN aImapar Kypca
($U3MKH, CONPOBOXKIATH BHICTYIICHHE MTPE3CHTAINCH;

IIPH BBINOJIHEHUN Y4E€OHBIX MTPOEKTOB U UCCIIEOBAHUI pacipeneisTh 00S3aHHOCTH B IPYIIIe
B COOTBETCTBUM C IOCTaBJICHHBIMHU 33JaYyaMH, CJICIUTh 32 BBIIIOJIHEHHWEM ILIaHA JIEHCTBUM,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,yUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K konny oOydeHus B 8 kijiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOMYPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOUIMXCS YMEHHUIA: HCIOIB30BATh MOHITHUS:
Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUEATOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUS BEUIECTBA, KPUCTAUIMYECKAE HaMOPQHBIE Tea, HACHIIIEHHBIN 1 HEHACHIIIIEHHBIN
ap, BIQKHOCTh BO3/1yXa,TEMIEPATYpa, BHYTPEHHSSI JHEpIus, TEIJIOBOI

JIBUTaTeNb, 3JI€MEHTAPHBINIEKTPUUECKHUI 3aps/l, FIEKTPUUECKOE

110JI€, IPOBOJAHUKHN U JHUIIEKTPUKH,IOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE I10JIE;
pa3nuuarh sBIEHUs (TEIUIOBOE pacHIMpEeHUuEe U C)KaTue, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMAYMBAHME, KANWUIAPHBIE SIBJICHUS, UCIAPEHUE, KOHACHCAILUs, IUIABICHUE,
Kpuctainu3anus  (OTBepJeBaHUE), KHUIEHHe, Terjonepeaaya  (TEMIONPOBOAHOCTD,
KOHBEKIIMSI, MW3JIy4€HHUE), DJICKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsiioB, JAECUCTBUS
NEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEWCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIHKSA) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JlaHHOE (PUIUYECKOE
SIBJICHUE;
pacrno3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SBJICHUI B OKPYXAIOLIEM MHpPE, B TOM
qyuciae (U3MYECKHE SBJICHUS B MPHPOJIE: TMOBEPXHOCTHOE HATSDKEHUE W KalWUIApHbIE
SBJIGHUSl B NPHUPOJE, KpUCTAIbl B mpupoje, uznydeHue ConHia, 3amep3aHHe BOJOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHHWE pPOCHl, TymMaHa, HHEs, CHEra, JJEKTPUUYECKUE SIBICHHUS B
aTMocdepe, 3IEKTPUUECTBO KHUBBIX OpPraHU3MOB, MArHUTHOE MoJie 3eMiiu, Jipeld Mmotocos,
pOJIb MarHUTHOTO MOJS JJIA JKU3HM Ha 3eMile, MOJIIPHOE CHUSHME, NP ITOM IEPEBOAUTH
MPAKTUUECKYI0 3a/lady B Y4e€OHYIO, BBIIENATH CYIIECTBEHHbIC CBOWCTBA (TMPU3HAKH)
(u3NYECKUX SIBICHUN;
OINUCHIBATh HM3y4YEHHBbIE CBOMCTBAa Ten M (PU3MUECKUE SBICHHs, HCHONb3Yys (U3NYECKHE
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSS OSHEpPrus, KOJMYECTBO TEMJOThl, YyHAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa,  yAeJdbHAs  TEIUloTa  IUIaBJIEHUS,  yJelbHas  TeIjoTa
napooOpa3oBaHusi, YyZAeJlbHas TEIUIOTa CropaHUsl TOIUIMBA, KOI(PQPUIIMEHT MOJE3HOTO
JEMCTBUS TEIUIOBOM MAILMHBI, OTHOCUTENIbHAS



BJIA’)KHOCTD BO31yXa, BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, cuijia TOKa, SJICKTPHUYCCKOC
HaIps>KCHUEC,  COIPOTUBJICHHUC ITPOBOAHUKA, YACIBbHOC COITPOTHUBJICHUCBCUICCTBA, pa60Ta

U MOIIHOCTHAJIEKTPUYECKOIO TOKA), IIpU  ONMCAHUUIIPABUIILHO
TPAKTOBaTh (PU3MUECKUI CMBICII UCIIOJIB3YEMBIX BEIINYUH,
0003HAaYeHUsI M €IUHUIB (PU3NYECKUX BEJIUYUH, HAXOOUTh (HOPMYJIbI, CBSI3bIBAIOLIME
JAHHYIO (GU3NYeCKyI0 BEIMYUHY C IPYTMMH BEIMYMHAMU,CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUMH; XapaKTepHU30BaTh CBOMCTBA Tell,
(bu3nyeckue sIBICHUS U MPOLECCHl, UCIONb3YSIOCHOBHbIE  TOJOXKEHHS  MOJEKYJSPHO-
-KHHETMYECKOM  TEOpUH  CTPOEHUSBEILECTBA, MPUHIMII CYNEPHO3ULUHU HojeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOHCOXPAHEHUS 3apsAja, 3akoH OMa JJIs y4acTKa LEeMH, 3aK0OH
Jxoyns—JleHna,3aKoH COXpaHEHUs YHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKECHUE;

OOBSICHATH (Ppr3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYalUi
[IPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH IPUYUHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE W3 1-2 JIOTMYECKHMX MIaroB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOWCTBA
(bu3nYecKuX sIBICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3a7aud B 2—3 NEHCTBUSA, UCIOJB3YsI 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢dbu3nveckre BEIMYUHBI: HA OCHOBE aHAJIM3a YCIOBHSI 33[a4l 3alHCHIBATh KPaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX [UIS PEIICHHs 3a/Ja4d, BHIOMPATh 3aKOHBI U (HOPMYJIHI,
HE0O0XOAUMBIE JUIsl €€ pEeLIeHus, IPOBOJUTh PACYETHI U CPABHUBATH IOJYYCHHOE 3HAYCHUE
(¢u3n4ecKoil BeIUUNHBI C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOYKHO DPELIUTh MpPU MOMOILIM (PU3HYECKHX METOJOB,
UCIOJIb3YSl ONMCAHUE MCCIIEJOBAHMS, BBIAEIATH IIPOBEPSIEMOE IPEIIIOI0KEHNE, OLIEHUBATh
MPaBWJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEI0BAaHUS, I€TaTh BBIBObI;

MIPOBOAUTH OMBITH MO HAOJIIONEHUIO (PU3UYECKUX SBJICHUN WIM (PU3UYECKHX CBOWCTB TeI
(KanuJUIApHBIE SIBJICHHS, 3aBUCHUMOCTb JaBJIEHUS BO3[yXa OT €ro o0b&éMa, Temmeparypsl,
CKOPOCTHM IIpOlLlecca OCThIBAaHMS M HAarpeBaHus IPHU H3JIyYEHUM OT IBETA H3JIydarollen
(moromaroniei) TOBEPXHOCTH, CKOPOCTh MCHApeHUs] BOJABI OT TEMIIEPATyphl KUAKOCTU U
ioniaau e€ MOBEPXHOCTH, SJEKTPU3AIMs TEl U B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsi/ioB,
B3alMOJECICTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJM3allds MarHUTHBIX IIOJIEW MOCTOSIHHBIX
Mar"HuToB, AEUCTBHUS MAarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTa,
CBOMCTBA  3JIEKTPOJBUIATENs] IOCTOSHHOIO TOKa):  (OpMynupoBaThb IPOBEpsieMble
MIPEINOJIOKEHUSI, COOMpPATh YCTAHOBKY U3



MPEUI0KEHHOT0 000PYI0BaHUS, ONUCHIBATh X0/ ONbITA U (HOPMYIHUPOBATH BBHIBOJIBI;
BBINOJIHATE NPSIMbIE U3MEPEHUsI TeMIIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3]lyXa, CHJIbI
TOKA, HAIPSDKEHHUs C MCIOJIb30BAaHHMEM AaHAJIOTOBBIX IPUOOPOB U JIATUUMKOB (PU3NYECKHUX
BEIMYMH, CpPaBHHUBAThb pE3yJAbTaThl M3MEPEHUH C y4€TOM 3aJaHHOW  a0COIIOTHOM
IIOTPEIIHOCTH;

IIPOBOJIUTh MCCJIEOBAHNUE 3aBUCUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JpYroil c
HCIOJIb30BAHUEM MPSIMBIX M3MEPEHHUH (3aBUCHMOCTb CONPOTUBIIEHUS HPOBOJHHKA OT €ro
JUIMHBI, IUJIOAAM IIONEPEYHOr0 CEYEHMsI U YACIBbHOTO CONPOTUBIIEHMS BEILECTBA
IIPOBOJHMKA, CHUJIBl TOKa, MAYHIETO 4Yepe3 NPOBOJHUK, OT HANpPsSIKEHUS Ha IPOBOJHUKE,
UCCIICIOBAaHUE  IIOCJIEJOBATEIIBHOTO W IapajuIeIbHOIO  COCIUHEHHUH IPOBOJHUKOB):
IUIAaHUPOBaTh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY M BBIIIOJHATh H3MEPEHUs, CIenys
IIPE/UIOKEHHOMY IUIaHy, (UKCUPOBaTh pe3yibTaTbl MOJYYEHHOM 3aBUCUMOCTH B BHJE
TaOIUI ¥ TPaQUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IIPOBOJAUTh KOCBEHHBIE U3MEpeHHs] (U3MUecKUX BeJWYMH (yIeslbHas TEIIOEMKOCTb
BEIIECTBA, COMNPOTHUBICHHUE IPOBOJHHMKA, pad0Ta W MOLIHOCTb 3JEKTPUYECKOIO TOKa):
IUIAaHUPOBaTh ~ U3MEPEHMs,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CIIEIYs
MIPEJIOKEHHOW NHCTPYKLIUHU, U BBIYUCIIATH 3HAUYCHUE BEIMYMHBL;

co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IpU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPUHLMIIBI IEHCTBHUS U3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB ¢
ONOpOM Ha MX ONUCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas
TypOuHa, aMIIEpMETP, BOIBTMETP, CUETUUK IJIEKTPUUECKON IHEPTUH, dJIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeIbHbIE 3IEKTPONPUOOPHI (IPUMEPHI), EKTPUUECKHE MPEJOXPaHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUIATENIb MOCTOSIHHOTO TOKa), MCIOJb3Yys 3HAHUS O CBOMCTBax
(bu3nuecKrx sBICHUNA U HEOOX0UMble (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENIbHbIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEpPMOMETp, TEpMOC, INCHUXPOMETP, TUTPOMETD,
JIBUraTellb  BHYTPEHHETO CrOpaHMs, SJEKTPOCKOI, pEeocTar), COCTaBIATh CXEMbI
NEKTPUYECKUX LEeneil ¢ MOoCIel0BaTeIbHBIM U MapajuleIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasl yCIOBHbIE 0003HAYEHUANIEMEHTOB IEKTPUYECKHX LIEEH;



MPUBOJIUTH MIPUMEPHI (HAXOIUTh WH(HOPMALIHIO O TPUMEPaX ) MPAKTUYECKOTO UCTIOIb30BaHUS
(¢u3MUecKUX 3HAHWUH B TOBCEJHEBHOW JKU3HU Ui oOOecredeHusl O€30MacHOCTH IPHU
oOpamieHuu ¢ TpuOOpaMu U TEXHUYCCKUMHU YCTPOWCTBAMHU, COXPAHCHHS 370POBbS U
cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJACHUS B OKPY’KAOIIEH cpee;
OCYIIECTBJIATh MOUCK WH(OpManuu (GU3NYECKoro cojepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUH M TYTEM CpaBHEHHUS JOIMOJHUTENBHBIX HWCTOYHUKOB BBIACISATH
nH(pOpMaIHIO, KOTOpas SBJSETCS MPOTHBOPEUYNBOM MIIH MOXKET OBITh HEIOCTOBEPHOM;
HCIIOIL30BaTh NP BBIMOJHEHUHU y4eOHBIX  3aJlaHUi  HAYYHO--TIOMYJISAPHYIO
TuTepaTypy (U3HUECKOTO COACPN AHHS, CIPABOYHBIC MaTEpUaibl, peCypChICeTH

WHrepHer, BJIaJI€Th puéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBanus HHGOPMAIIMH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYT'yIO; CO3/1aBaTh
COOCTBEHHbBIC MMCEMEHHBIC U KPAaTKUE YCTHBIE cOOOIIeHMs, 0000masnndopManuo u3

HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COACP)KAaHUS, B TOMYHMCIIEC yOIM4HO
IIPEACTABIITh pe3ynbTaThl  MPOEKTHON WIn
HCCIIEI0BATEIbCKON JEATEIbHOCTH, IIPH 3TOM  T'PaMOTHO UCIIOJIb30BAaTh

W3YYCHHBIN MOHATUHHBIN annapart Kypca (GU3uKu, COMPOBOKAATH BHICTYIUICHHE
Mpe3eHTalNEH;

MPU  BBIIIOJIHEHUW YYCOHBIX TIPOSKTOB M  HCCICIOBAHUN  (U3MYCCKUX IPOIIECCOB
pacnpenensatb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBHH C MOCTaBICHHBIMU 33/la4aMH, CICIUTh
3a BBIMOJHEHHWEM IUIaHA JIEHCTBHM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM BKJIAJ B JCATCILHOCTh TPYIIBI, BBICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHIy o0y4yeHus B 9 kJjiacce peMeTHBIE pe3yIbTaThl Ha 0a30BOMYPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM: UCTIOJIb30BaTh MOHATHS: CUCTEMa
oTcuéra, MaTepHalibHasi TOUKa, TPACKTOPHS,0THOCUTEIBbHOCTh MEXaHUYECKOTO

IOBUKeHUsI, neopmanus (yrnpyras,iacTudeckas), TpeHue,
LIEHTPOCTPEMUTENLHOE YCKOPEHHE, HEBECOMOCTh UMEPErPY3KH, LEHTP TAKECTH,

abCoMIOTHOTBEP0€ TeNo, LEHTP TSOKECTUTBEPIIOTO  Telia,
paBHOBECHE,MEXaHUUYECKUE  KOJIeOaHUs U BOJIHBI, 3BYK,MH(pa3ByK
u YIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI,  IIKaia

AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPBIMCITYCKaHUS 1
MOTJIONICHUS, alib(a-, 0eTa- U TaMMa-u3IyueHus, U30TOIbI,IIepHas SHEPTeTHKA;
pasnu4arhb SIBJICHUS (paBHOMEpHOE U  HEpPaBHOMEPHOE MPSIMOJIMHEIHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOIMHENHOE IBIKEHUE, CBOOOHOE MaJicHHE



TEJ, PABHOMEPHOE JIBUKEHHUE 0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, pPEAaKTUBHOE JIBUKECHUE,
Kose0aTeNbHOE IBUKEHHUE (3aTyXalOLIUE U BBIHYXK/IECHHbIE KOJe0aHus), PE30HAHC, BOJTHOBOE
IBIDKEHUE, OTpPaXEHHE 3ByKa, NPIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaXKEHUE U
IPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETa, Pas3lIoKEeHHe Oeyoro cBera B
CIIEKTP M  CIIOKCHHE CIEKTPAIbHBIX I[BETOB, JUCIEPCHS CBETa, €CTECTBEHHAS
PallMOaKTUBHOCTb, BO3HUKHOBEHHE JHHEWYATOTO CIEKTpa HM3IY4YEHHUS) MO ONHCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX TaHHOE (PHU3UUECKOEe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NYECKUX SBICHUI B OKpYKaroIeM Mupe (B TOM
yrcie GU3NYECKUe SIBICHUS B IPUPO/IE: IPUIIMBBI M OTIIMBHI, ABMKEeHUE TutaHeT COJIHEYHOM
CHCTEMBbI, PEaKTUBHOE IBM)KCHUE >KUBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETa TEJ, ONTHYECKUE SBICHUS B
npupone, OMONOTHYecKoe IEUCTBHE BUAWMOIO, YIBTPAa(pHOIETOBOTO U PEHTTEHOBCKOTO
W3IYyYCHNH, E€CTECTBEHHBIM pAJMOAKTHBHBIN (OH, KOCMHUYECKHE Iy4d, paJNOAKTHBHOE
W3IyYCHUE TPUPOIHBIX MHUHEPAJIOB, NIEHCTBHE PAaTUOAKTUBHBIX HW3IYYCHHH Ha OpraHU3M
YeJIoBeKa), NpPU OTOM IEPEBOMUTH IPAKTUYECKYI0 3a1ady B y4eOHYIO, BBIACIATH
CYILECTBEHHbIE CBOMCTBA (TIPU3HAKH) PU3HUYECKUX SBICHHIA;

OIUCHIBATh HM3YYEHHBIC CBOWCTBA TeN M (U3UYECKHE SIBICHUS, HUCIONb3ys (UIUUCCKHE
BEJIMYMHBI (CPEOHSII M MTHOBEHHAas CKOPOCTh Tela NpU HEPaBHOMEPHOM JBIKCHHH,
YCKOpEHHE, TepeMenIeHne, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO MAJCHUsS, BEC Tela, UMIYJIbC Tela, WMITYJIbC CHIIBI,
MeXaHu4eckass paboTa W MOINHOCTb, IOTEHLMAIbHAs JSHEPrus Tela, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TIOTCHIMATIbHAsL SHEPIHsl CXKATON MPY)KUHBI, KHHETHYECKasi SHEprus,
MOJTHAsl MEXaHWYecKash YHEepPrus, MepuoJ]] M 4acToTa KOJIeOaHWH, UIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTH CBETa, MOKA3aTelb MPEIOMIICHHS CpElbl), P OMUCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCHOJIB3YyEMBIX BEJIMYMH, OOO3HAYECHUS U
€IMHUIIBl (PU3NYECKUX BEIWYHMH, HaXOAUTh (YOPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (PU3UUECKYIO
BEIMYMHY C JPYTUMH BEJIHMYMHAMH, CTPOUTh TpadUKH WU3YYCHHBIX 3aBHCHMOCTEH
(hU3UYECKUX BEITHYMH,

XapaKTepu30BaTh CBOWCTBA TeJd, (U3WUYECKHE SIBJICHUS M IPOIECCHI, UCIONB3Yys 3aKOH
COXpaHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYIEPIO3UIINN CHJI, TIPUHIIUTT
oTHocuTenbHOCTH ['amunesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HUMIYJIbCa, 3aKOHBI
OTpaKEHHs M TPETOMIICHUS CBETa,



3aKOHBI COXPAHEHHUS 3apsIOBOIO M MAcCOBOTO YHCEN NPHU SACPHBIX PEAKUUSAX, MPH 3TOM
JlaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alUCHIBATh €0 MAaTEeMaTHUECKOE BBIPAXKECHUE;
OOBSICHATH (PpU3MYECKHE MPOLECCH U CBOICTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO-- CIEICTBEHHBIC CBS3H,
CTPOUTh OOBSICHEHHE M3 2—3 JIOTUYECKHMX INAaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, (PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEHH;
pemiats pacu€THbIC 3a7a4n (OMUPAIONINECS Ha CUCTEMY U3 2—3 ypaBHEHUH ),HCTIONB3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUECKIE BEIMUMHBI: HAOCHOBE aHaIN3a YCIOBUS
3aJlayM 3alKiChIBaTh KPATKOE YCJIOBHE, BBIBISATHHEIOCTAIOIINE WM M30BITOUHBIE JAHHBIE,
BBEIOMpAThH 3aKOHBI U (POPMYIIBL,HEOOXOIUMBIC VIS pelIeHus,
MIPOBOIHUTH pacuéTsI u OILICHHUBATH
PEATUCTUYHOCTH MOJIYUEHHOTO 3HaYeHHS (PU3MUECKO BETMYUHBI; paclio3HABATh MPOOIEMBI,
KOTOpbIE MOXHO PELIUTh IPU MOMOIIU (PU3UYECKUXMETOAO0B, UCIONIB3YSl OMUCAHHE
UCCIICIOBaHMS, BBIJICIIATD pOBEPsIEMOE
MPEIOI0KECHNUE, OLICHUBATh MIPaBIIBHOCTH MOpsIIKa IPOBEJICHUS
UCCIIeIOBAHMSI, IENaTh BHIBOJIbI, HHTEPIPETUPOBATEH PE3YIbTAThl HAOIIOACHHUM HOTIBITOB;
MIPOBOJIMTH OIBITH TI0 HAOJIOJCHUI0 (PU3UYECCKUX SIBICHUN WM (PU3MYECKHX CBOWCTB TEI
(u3ydyeHnue BTOoporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHS SHEPTUH, 3aBUCHMOCTH IIepHOIa
KojeOaHUi TMPYKMHHOTO MasTHHKAa OT MAacChl TIpy3a U IKECTKOCTH TPYXKHUHBI H
HE3aBHCUMOCTH OT aMIUIUTY Il MAJIbIX KOJeOaHuil, MPSAMOIIMHEHHOE PacIpOCTPaHEHUE CBETA,
pasioxeHue 0enoro cBeTa B CHEKTP, U3yUYEeHUE CBOWCTB M300paKEHUS B TNIOCKOM 3epKaje
CBOMCTB HM300pa)keHUs TIpeAMeTa B coOWparomeld JuH3e, HaOMIOJCHUE CIUIOIIHBIX |
JTUHENYaThIX CIEKTPOB M3NYUYEHHS): CAaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyI0BaHMsl, OMUCHIBATH XOJ OMBITA U €r0 PE3yNbTAThL, POPMYTUPOBATH BHIBOIBI,
MPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpenesss cpeHee 3HaueHue
u3MepsieMoil BenMYuHBI ((POKYCHOE paccTosHHE coOMparoleil JHH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPUTEIHLHOTO MPUOopa);
MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIMYHMH C MCIOJIH30BAHUEM IPSIMBIX
M3MEpeHuil (3aBUCUMOCTh MYyTH OT BpPEMEHU INPU PAaBHOYCKOPEHHOM JBIDKEHUU Oe3
HAYallbHOM CKOPOCTH, MEepHo/a KONeOaHH MaTeMaTHMYeCKOTO MasTHHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yIJla OTPAKEHHsS CBETa OT yIJia TaJeHUs W yriia TPEJOMIICHHs OT yIia
MajJieHys): IaHUPOBAaTh



UCCIICIOBAaHUE, CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY, (UKCHUPOBATh  PE3YJIbTaThl
MOJTyYCHHON 3aBHCUMOCTH (M3MYECKUX BEIUYMH B BHUAE TaOIMIl UM TpauKoOB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIUYHMH (CpPEeHSAS CKOPOCTb M YCKOpPEHHE
Tela IpU PABHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOJHOTO NajeHUs, *XECTKOCTb
NPY>XUHBL, KO3((UIIUEHT TPEHUS CKOJBKEHUs, MeXaHHuecKasi paboTa 1 MOIIHOCTb, YaCTOTa
U TepuoJl KoJIeOaHWH MaTeMaTW4ecKOro W MPYKMHHOTO MAasTHHKOB, ONTHYECKas CHIIa
coOuparomiell JIMH3bI, pPaJUOAaKTUBHBIM (OH): IUIAHUPOBATh H3MEPEHUs, coOUpaTh
JKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CleAys NIpeII0KEHHOU
MHCTPYKLUH, BBIYUCIIATH 3HAUEHUE BEJIMUMHBI U aHAJIU3UPOBATH IOJIyUYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/IaHHOM ITOIPEIIHOCTUM3MEPEHUN;

co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH ITpU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
pa3nuyaTh OCHOBHBIC NMPU3HAKH M3YYCHHBIX (U3UYECKUX MOJIENICH: MaTepuaabHas TOYKa,
abCOMIOTHO TBEPAOE TENO, TOUYCUYHBI MCTOYHUK CBETA, JyY, TOHKAs JIMH3a, IUIAaHETapHas
MOJIEIb aTOMAa, HYKJIOHHAs1 MOJIEIb aTOMHOTIO S1/1pa;

XapaKTepu30BaTh MPUHIMIIEI AEHCTBHUS U3YyYEHHBIX NMPHUOOPOB M TEXHUUECKUX YCTPOMCTB C
OIOpOM Ha MX OMNMCAaHUA (B TOM 4YHCIIE: CIIUJIOMETP, AATYMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, pakKeTa, 3XO0JIOT, OYKH, HEepUcKol, (¢oToannapar, ONTHUYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUS O CBOWCTBAX (PU3MYECKUX
SBJICHUH U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HU3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBbHBIX MNPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB MpHU peIIeHHuH Yy4eOHO--
MPaKTUYECKUX 3a]1a4, ONTHYECKHUE CXEMBI I MOCTPOCHUS N300pakKeHUH B MJIOCKOM 3epKajie
1 coOuparolei JI1H3E;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPaX) MPAKTUYECKOT0 UCIOIb30BaHUs
¢u3nyeckux 3HAHMH B TOBCEJHEBHOM JKM3HM s obOecriedeHUs O€30macHOCTH NpuU
oOpaiieHun ¢ npubopaMud U TEXHUYECKUMH YCTPONMCTBAMH, COXPAHEHMs 370pPOBbS U
coOJII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpYXKalollel cpene;

OCYLIECTBIATh  MOUCK  HMHpOpManuu  ¢usnueckoro cojepxkanus B  VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYyJIUPYSd TOUCKOBBIM  3ampoc, HAXOAUTh IIYTH OMNpEIeNICHUs
JIOCTOBEPHOCTH  TMOJy4YeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIMXCA 3HAHMM U
JIOTIOJTHUTENBHBIX HCTOUHUKOB;



HCII0JIb30BATh OpU  BBIIOJHEHUM  Y4YEOHBIX 33JaHUNM HAy4YHO--IIONYJISPHYIO
IuTeparypy (U3NYEeCKOTO COJEp)KaHHs, CHPAaBOYHBIE MAaTEPUANbI, PECYPCHICETH

WHrepHer, BJIaJI€Th npuémamu KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3oBaHus MHGOPMAILIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO; CO31aBaTh
COOCTBEHHBIE NHUCHbMEHHBIE  HYCTHBIE cooOlIeHNs Ha OCHOBE
uH(POpPMAIIUY U3 HECKOJIBKHX UCTOYHHUKOB  (PU3HUECKOTO CoZlepKaHus,
nyOJIMYHO  TMPENCTAaBIATh PE3YIbTATHIIPOSKTHON MIIM HCCIIEI0BATEILCKOUICSTEIbHOCTH,
IIPY 5TOM I'PAMOTHO HCIIOJIB30BATh N3Y4YEHHBIN OHATUHHBIAAIIIAPAT U3y4aeMOro
paszznena buzuku u COIIPOBOKAATH BBICTYIJICHUETIPE3CHTALUEH C

y4€TOM 0COOCHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE7/

KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (udpoBbIe)
Konrpoabsnsbie, IlpakTuueckue P
n/n NMPorpamMmbl Bcero p p o0pa3oBaTejibHbIE
padoThbI padoTbI pecype
Pa3nen 1. ®u3uka u eé poJib B N03HAHMU OKPY:KAKOIIEro MUpa
bubmnoreka [IOK
1.1 PusnKa - Hayka 0 pUpOIe 2 0 0 https://m.edsoo.ru/7f4161
94
bubmuoreka [JOK
1.2 OUBHICCKHE BETHMHET 2 0 0 https://m.edsoo.ru/7f4161
94
N bubmuoreka [JOK
13 EctecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 0 1 https://m.eds00.ru/7f4161
94
Htoro 1o pasneny 6
Pa3nen 2. IlepBoHayaibHbIe CBeIeHHS 0 CTPOEHUH BelleCTBA
bu6mmoteka [IOK
2.1 Crpoerne Bemectsa . 0 ! https://m.edsoo.ru/7f4161
94
29 JIBr>KeHWe U B3aMMOJICICTBUE YaCTHI] 2 0 1 bubmuorexa [JOK
' BEIIeCTBA https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 1 1 https://m.eds00.ru/7§4161
94
Uroro no pasaeny 5
Paznen 3. /IBu:keHre U B3aMMOJIeiiCTBHE TeJl
Bbubmmoreka [JOK
3.1 Mexanuieckoe ABrOKeHHE 3 0 . https://m.edsoo.ru/7f4161
94
Bbubmmoreka [JOK
3.2 Mneprs, Macca, IIOTHOCTS 4 0 ! https://m.edsoo.ru/7f4161
94



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

3.3

Cuna. Bune! cun

14

bu6nmmoreka [IOK




https://m.edsoo.ru/7f4161

94

Hroro 1o pasueiny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenus TBEPALIMU 3 1 bubmuoreka [JOK
' TeJaMU, )KUIKOCTSIMHU U ra3aMHu https://m.edsoo.ru/7f4161
94
bubmuoreka [JOK
4.2 HaBieHue KuKoCTH > 0 https://m.edsoo0.ru/7f4161
94
bubmnoreka [IOK
4.3 ATMOCQEpHOE faBeHHE 6 1 https://m.edsoo.ru/7f4161
94
44 JlelicTBrE XKUJKOCTH M ra3a Ha NOrpyXEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f4161
94
Hroro no pasneny 21
Pa3nes 5. PaGora n MomHOCTh. JHEprus
bu6nmoreka [JOK
5.1 Pabota u momHoCTS 3 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
5.2 Tpoctrie mexanusmb! > ! https://m.edsoo.ru/7f4161
94
bu6mmoteka [IOK
5.3 Mexanmyeckas sueprus 4 0 https://m.edso0.ru/74161
94
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHBIE
. HanmeHoBaHMe pa3jeioB U TeM (uu¢posbie)
Ne n/mm IporpaMMBI Beero KO;ITpOJIbHLIe H[:jamnqecmae 06PA30BATEIBLHBIE
padoTsI paGoThI pecypesI
Pa3nen 1. TenyioBble siBJIEHUA
. bubmuoreka [JOK
1.1 CTpoeHHE U CBONCTBA BEILECTBA 7 0 0 https://m.edsoo.ru/7f4181
ce
bub6mnoreka [IOK
1.2 Tennosrie npoueces! 21 1 > https://m.eds00.ru/7f4181
ce
Hroro 1o pasaeny 28
Pa3nen 2. DjekTpuyecKkue H MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIC TeJa 1 7 0 1 bubnuorexa [JOK
' HUX B3aUMOJIENCTBHUE https://m.edsoo.ru/7f4181
ce
. . bu6mmorexa [JOK
2.2 [TOCTOSIHHBI IEKTPUYECKUI TOK 20 1 7 hitps://m.eds0o.ru/7f4181
ce
bu6mmorexa [JOK
2:3 MarHuTHbie sBICHHs 0 1 15 https://m.edsoo.ru/7f4181
ce
bu6mmoteka [IOK
2.4 INCKTPOMATHUTHAS HHAYKIIH 4 0 0 https://m.edsoo.ru/7f4181
ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145



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
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

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3jeioB U TeM (uu¢posbie)
Ne i/
° n/m IporpamMmb Beero K;;:T[::nbnme H;g::;illmemne 0Bpaz0BaTENBHbIE
p p pecypchbl
Pa3nen 1. Mexanuveckue siBJICHUsI
11 MexaHU4YeCKOe IBHKCHUE U CITOCOOBI €ro 10 0 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4
a6
. bub6mnoreka [IOK
1.2 BsaumonericTaue Ten 20 . 3 https://m.edsoo.ru/7f41a4
a6
bubmuoreka [JOK
1.5 3aKombI CoxpaneHHA 10 0 3 https://m.edsoo.ru/7f41a4
a6
Hroro 110 pasaeiy 40
Pa3znen 2. MexaHuveckue KoJieOaHUs U BOJHBI
bu6mmoreka [JOK
7 0 3
2.1 Mexanuteckue koseoatms https://m.edsoo.ru/7f41a4
a6
bu6mmoteka [IOK
1
2.2 Mexanmeckne BOIHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4
a6
Uroro no pasaeny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHbBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 0 2 bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4
a6
Htoro mo pazneny 6
Pa3znea 4. CBeToBbIe ABJICHUSA
4.1 3aKOHBI paCIIPOCTPAaHEHUS CBETA 6 0 2 bubmiorexa HOK

https://m.edsoo.ru/7f41a4
a6



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
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

4.2

JIMH3BI U ONTUYECKHE TPHOOPHI

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41a4

a6



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

Bbu6mmorexa [JOK

4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4
ab
Hroro 1o paszueny 15
Pasznea 5. KBanroBble siBJIeHUA
Bbu6mmorexa [JOK
5.1 HcnyckaHue U MOrIoIIEHHE CBETAa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4
ab
bubmuoreka [JOK
5.2 CTpocHue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4
ab
bub6mnoreka [IOK
5.3 SInepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4
ab
Hroro 1o pasueny 17
Pazgen 6. [loBTOpUTE1bHO-00001AI0IMI MOLYJ/Ib
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4
ab
Hroro mo pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IVTAHUPOBAHHUE/

KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka P
o/ yp Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesi
1 ®du3nka — Hayka o npupone. ABneHus
MIPUPOJIBI
Du3nyecKue SBICHUS
Ou3nUecKre BeTMYUHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEMIEPATyPhI MPU MOMOILHU KUKOCTHOTO 1
TEPMOMETPA U JaTUMKa TeMreparypsl”
5 MeTtonbl HaydyHOTO NIO3HaHMs. Onucanue bubnuoreka [IOK
(U3MYECKHX SBICHHUH C TOMOIIBIO MOJIETICH https://m.edsoo.ru/ff09f7
2a
VYpok-uccnenosanue "[IpoBepka runoTess:
6 JTATbHOCTB MOJIETA LIapUKa, MTYIIEHHOTO 1
TOPU30HTAIILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"
7 Crtpoenue BemecTBa. OMNbITHI, TOKa3bIBAIOIITHE bu6mmoreka [IOK
JTUCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe
0a
bubnuorexa [JOK
8 JIBM>KEeHUE YacTHI] BeLeCTBa 0 nore 1O
https://m.edsoo.ru/ff0a01
3e
9 VYpok-uccnenoBanue «OMnbITH IO 1
HaOJII0/IEHUIO TETJIOBOTO PACIIMPEHHS Fa30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
1 Oco0EeHHOCTH arperaTHBIX COCTOSTHUI BOJIBI. bubnmoreka [JOK

O6o06menue no pasneny «llepBonavanbHble

https://m.edsoo.ru/ff0a03

78



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CBCIACHUA O CTPOCHUU BCUICCTBA»

12 Mexanunueckoe ABukeHue. PaBHomepHoe 1 bubmuorexa [JOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05
c6
bu6nmmorexa [IOK
13 Cxopocts. ExuHANE! CKOpoCTH https://m.edsoo.ru/ff0a07
9c
14 P N bubmuoreka [JOK
ACHCT TyTH | BpEMCHH A4 https://m.edsoo.ru/ff0a0a
e4
bubmnoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN httos://m.edso0.ru/ff0a0c
10
16 IInoTHOCTE BemecTBa. PacueTr Maccel u bubmnoreka [IOK
0o0beMa Tejia o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0f
ee
17 JlaboparopHas pabota «OmnpeneicHue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenne 3aga4 mo teme "I1MoTHOCTH bu6nmoreka [JOK
BemecTa" https://m.edsoo.ru/ff0al2
3c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «3yueHue
20 3aBHCUMOCTH pacTsKeHHA (edopMarvn)
MPYKUHBI OT IPHIIOKEHHOW CHITBD)
21 [[“IBnenue TaroteHusi. Cumna TsHKECTH
2| oy e e et Busorea 0K
" 8 https://m.edsoo.ru/ff0al7
TSOKECTH
78
23 Cuiia TSKeCTH Ha APYTUX IJIaHeTaX. bubnmoreka [JOK
dusnuecKre XapaKTePUCTHKH TTAHET https://m.edsoo.ru/ff0al5
02
24 N3mepenue cun. J{lunamomerp bubmorexa [IOK

https://m.edsoo.ru/ff0al8



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

cC

25

Bec Tena. HeBecomocTth

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0al?

78



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

26 CrnoxxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
OJIHO¥M npsiMoli. PaBHOAEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala
70
7 Pemenue 3aau no reme "PaBHoeCTBYIOIAs
cun"
28 Cuna tpenus u e€ Bupl. TpeHue B mpupojae u bubaunorexa IIOK
TEXHHUKE https://m.edsoo.ru/ff0alb
9c
JlaboparopHas pabota «3yuenue
29 3aBHCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHUA OT bubimoreka LIOK
CHJIBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alc
COTIPUKACAIOIIUXCS TTIOBEPXHOCTEH» c8
30 PemeHI/Iei 3aja1 Ha ONpeJieneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenne 3amad mo remam: «Bec Tenay,
31 «Fpa(bnqecfoe M300paXenne cuiy, «CHITb bubmiorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0ald
«PaBHOJEHCTBYIOIIAS CUIT» c0
KonTponbHas paboTa 1o Temam:
32 «MexaHnueckoe JBIKeHHey, «Macca,
MJIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxkeHue cuiny, «CUIb
33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJMUYCHUS JIaBIICHUSI https://m.edsoo.ru/ff0a20
a6
34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a bu6mmoteka [IOK
0T 00bEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a23
76
35 [lepenaua naBneHus TBEPABIMHU TEIIAMH, bu6mmoreka [JOK
SKHUIKOCTSIMH U razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25
b0
36 JlaBJieHME B )KUJIKOCTHU U T'a3e, BBI3BAHHOE bubmuoreka [JOK
JIENCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a27
18
37 Pemenue 3amad o teme «JlaBiieHue B bubmuoreka [JOK

SKUIKOCTH U ra3e. 3axkoH Ilackamsy

https://m.edsoo.ru/ff0a28



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

38

Coobmraronyecs cocyabl

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a29

70

Bbu6mmorexa [JOK

39 Tunpasmaseckuii npece https://m.edsoo.ru/ff0a31
36
40 Maunometpsl. [TopirHeBo# JKUIKOCTHBINA HACOC
41 ATtMocdepa 3eMiTu U PUIHHBI e¢ bubnuoreka [IOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b
oa
bub6mnoreka [IOK
42 Bec Boznyxa. ATMOchepHOE TaBlieHHe https://m.edso0.ru/ff0a2b
5a
43 Hzmepenue atmocdepHoro napieHus. OnbIT bubnnoreka [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2d
a8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2f
c4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnuoreka [IOK
Ha Pa3MUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2f
c4
16 Pemenue 3amau o reme " AtmochepHoe
nasieHue"
47 JlelicTBrE MKUJKOCTH U ra3a Ha MOTPy>KEHHOE bubmuorexa [JOK
B HUX TeJ0. ApXHMeI0Ba CHja https://m.edsoo.ru/ff0a32
76
8| mmanmcronteh cnmms, aehermyouet ma Bubmotera LIOK
o » ACHICTBYION https://m.edsoo.ru/ff0a33
TEJIO, MOTPYKEHHOE B JKUIKOCTH) fc
JlaGopatopHasi paboTa 1o Teme
49 «MccrnenoBanue 3aBHCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00BEMA TIOIPYKEHHOMH B KHUIKOCTD https://m.edsoo.ru/ff0a35
YaCTH TeNay 14
50 [MnaBanue ten bubmoreia HOK

https://m.edsoo.ru/ff0a3a



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

o1

JlaGoparopnas pabota "KoHnctpynpoBanue
apeoMeTpa WM KOHCTPYHUPOBAHHE JIOAKH U
onpeeneHue e€ rpy30nobLEMHOCTH"



https://m.edsoo.ru/ff0a3a96

Pemenue 3anau no temam: «IlnaBanue cynos.

Bbu6mmoreka [JOK

52 BosnyxomnaBanue», «/laBienue TBepbIX TE, .
JKHIKOCTEH 1 TA30B 22ps.//m.edsoo.ru/ff0a36
53 KonTponsnas padora o reme «/laBinenue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B»
Bbu6mmoreka [JOK
>4 Mexameckas padota https://m.edsoo.ru/ff0a3f
82
55 MouHocTs. EnuHuIEI MOIITHOCTH Egggﬁ;;i&z&?rﬁlffo a3f
82
56 VYpok-uccienopanue "Pacuét MOIIHOCTH, 1
pa3BUBaeMoOM Npu NOAbEME 1O JIeCTHHIIE"
57 [Ipocthie Mexanu3Mmsbl. Priuar. PaBHOBecue
CHJI Ha pblyare
Prruaru B TexHuke, ObITY M IPUPOJIC.
58 JlaGopaTtopHast pabota «};/ICCJiJI%BaHHe 0.5 Eubmorexa IOK
N https://m.edsoo.ru/ff0a47
YCJIOBHI paBHOBECHS pblyara 86
59 Pemienue 3a7au 1o Teme «Y CIIOBUS bu6mmoreka [IOK
paBHOBECHS pbIyara https://m.edsoo.ru/ff0a48
a6
Koaddumuent nosnesHoro necTpust
60 Mmexanusma. JlaboparopHas paboTa 0.5
«M3mepenne K11/ HakIOHHON MIIOCKOCTH
61 Pemrenne 3agau mo Teme "Pabora, MOIIIHOCTE, bu6mmoreka [IOK
KI11" https://m.edsoo.ru/ffO0a4c
48
62 Mexannueckas sHeprus. Kunernueckas u bubnuorexa [IOK
MOTEHIIUATbHAs SHEPTHUs https://m.edsoo.ru/ff0a42
52
. Bbubnmoreka [JOK
63 3aKOH COXpaHEHUSI MEXaHUYECKOH 3HEPTHH

https://m.edsoo.ru/ff0a43

60



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"JKcnepuMEHTAJILHOE ONpPEE/ICHUE
U3MEHEHUS KUHETUYESCKOU U ITOTCHIINAILHON




SHEPTUU MPHU CKATHIBAHUH TeJIa 110 HaKJIOHHOU
IJI0CKOCTH"
65 Konrponbnas pabdora no reme «Pabora u 1
MOIIHOCTb. DHEPIUs»
66 PeseprHblit ypok. Pabora ¢ TekcTamu o Teme 1 bubnuorexa LIOK
"MexaHndeckoe ABrxeHne" https://m.edsoo.ru/ff0ade
€6
67 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexa IOK
"JlaBiieHure TBEPABIX TEJ, JKUAKOCTEH U ra3o"” https://m.edsoo.ru/ff0a4f
fe
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
68 " " 1
Pabora. MomtHocTs. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne undposBbIe
Tema ypoka
/m yp Beero KogITpo.m)m,Ie H[%aRanecmae 0GpazoBaTEIbHbIC
padoThI padoThI pecypesI
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHYECKOW TEOPUU M UX OTIBITHBIC Eubmorexa IOK
https://m.edsoo.ru/ff0a52
HOJTBEPKICHUS
56
2 Macca u pazmep aTOMOB U MOJIEKYJT
3 Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO bu6mmoreka [JOK
COCTOSIHUH BEIECTBA https://m.edsoo.ru/ff0a54
Oe
OObsicHEeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BellleCTBa Ha
OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amop¢Hble Tena BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a58
00
5 CmaunBaHue U KaUJUIAPHOCTb. bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a55
30
7 TennoBoe pacuipeHue 1 cxaTue BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a5a
26
8 Temneparypa. CBs13b TeMIepaTypsl CO
CKOPOCTBIO TETIJIOBOTO JIBUKEHHUS YACTHIT
9 Buyrpennss sneprusi. Crioco0Obl HU3MEHEHUS bubnuoreka [JOK
BHYTPEHHEH SHEPrUU https://m.edsoo.ru/ff0a5¢c
60
10 Bunp Teruionepenaun Bubmiorexa LIOK

https://m.edsoo.ru/ff0a64

12



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

11

Ypoxk-koudepenuus "[IpakTuueckoe
UCIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEILIECTB U

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a65

c0



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

MaTepHaJioB B LIEJSAX dHEprocoepexeHus"

KonnuectBO TeIwioThl. Y aenbpHasa

bu6mmoreka [IOK

12 TETIOEMKOCTb https://m.edsoo.ru/ff0a69
76
13 YpaBHeHue TeroBoro 6ananca. TemioooMmen bubnuoreka [IOK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a70
88
JlaboparopHnas pabota "VccnenoBanue
14 SBIICHUS TETNIOOOMEHA MTPH CMEIIMBAHUH ﬁg6§7/?;1reelijals(])_})ol’llj</ff0a6a
XOJIOJIHOW U ropsideit BOAbI" 980 — *
Pacuer konuvecTBa TETIIOTHI, HEOOXOMMOTO
15 JUTSI HATPEBAHUS TEJIa ¥ BBIJCIIIEMOTO UM IIPU
OXJIQXKICHUU
16 JlaboparopHuas padora "OmnpeneneHue bubmmoreka [JOK
yIIENbHOM TEIIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6b
b0
17 OHeprus TomMBa. Y ieibHasi TeraoTa bubnuoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b
Sa
[ImaBnenne n oTBEpAEBaHUE
18 KPUCTAITMYECKUX TeJ. Y IeNbHas TeIioTa ﬁgiiﬁ;ﬁiﬁiiﬂﬁl ff0a71
IJIaBJIEHUSA q 2p — :
19 JlaboparopHnas pabota "OmnpeneneHue bubmuorexa [JOK
YJIEIBbHOM TEIUIOTHI TTABJICHHS JIba" https://m.edsoo.ru/ff0a72
fe
20 [TapooOpa3oBaHue U KOHIEHCALINS. bubnuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a74
Oc
Kunienne. Y neapHas Temnora
21 napooOpa3oBaHUs U KOH/ICHCAIUH. bubmmnoreka IIOK

3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMoCc(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a78

6¢



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

Bnaxnocts Bo3ayxa. Jlaboparopnas pabota

bu6mmoreka [IOK

22 "OnpeaesieHre OTHOCUTEILHON BIAKHOCTH
P " https://m.edsoo.ru/ff0a76
BO3/yXa
28
23 Pemenue 3a1a4 Ha onpeaeneHue BIAXXHOCTH



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

BO3JIyXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. /[Burarens BHyTpEeHHETO
CropaHus
o5 KII/ remioBoro asuratens. TernaoBbie bubnuoreka [IOK
JIBUTATEIIN U 3alIUTa OKPYKAIOIIEH cpeibl https://m.edsoo.ru/ff0a7c
/c
26 3aKOH COXpaHCHHSI U TIPEBPAIICHUS YHEPTHH B
TEIUIOBBIX IIpoLeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
27 "TemoBbie siBNeHUS. VI3MEHEeHHEe arperaTHbIxX Eg(if;;r);ee%iiorﬁ/fma%
COCTOsIHU BemiecTBa" 2 L )
KonTponbnas pabota no teme "TernnoBbie
28 }IBJ'IeIfI/IH I/I3M§HeHI/Ie arperaTHbIX COCTOSTHHMA bubmorexa HOK
BemrecTBa" https://m.edsoo.ru/ff0a86
ae
29 OnekTpu3aius Ten. /[Ba poia aMeKTpUIeCcKIX
3apsI0B
30 VYpok-uccienoBanue "IneKkTpu3anus Tel
UHAYKIMEN U IPU CONPUKOCHOBEHUN"
31 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87
ed
DnekTpuueckoe nose. HampskeHHOCTh
32 P P bubmuoreka [JOK
3ieKTpudeckoro noss. [IpuHnmn https://m.edsoo.ru/ff0asa
CYNEPIIO3UINH JIEKTPUUECKUX MOJIEH 0a B )
33 Hocurenu snekTpudeckux 3apsaoB.
DnemeHTapHbIi 3apsa. CTpoeHue atoma
34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmuotexa [JOK
COXpaHEHHS JICKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8e
f6
35 Pemenue 3anay Ha NpUMeEHEHUE CBONCTB bubnuoreka [IOK

SJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90

cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

DNEeKTPUYECKUH TOK, YCIOBUS €T0

Bbubmmorexa [JOK

36 |
CYIIECTBOBaHMA. MICTOUHUKY JIEKTPHUECKOTO https://m.eds0o.ru/ff0a95
TOKa
a4
37 JleicTBUS 27EKTPUUECKOr0 TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96
b2
Vpok-uccnenoanue "JlelicTBue
38 AIIEKTPUUYECKOTO OISl HA TPOBOIHUKH H 1
JURJIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX bubnuorexa LIOK
¥l razax https://m.edsoo.ru/ff0a98
38
40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlabopatopHas paborta 05 bubnnoreka [JOK
"H3mepeHne 1 peryJIupoBaHue CHITbI TOKa" ' https://m.edsoo.ru/ff0a8b
dé
.B .
g | Soommmecs s e s | Bismora K
patoprazt p P https://m.edsoo.ru/ff0ade
peryIupoBaHHUE HAIPSKEHUS 14
ConpoTuBieHue NPOBOAHKUKA. Y I€IbHOE bubnuoreka [IOK
43 .
CONPOTHBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa7
38
JlaGopaTopHnas pabota "3aBUCHMOCTH
DJIEKTPUYECKOr0 COIIPOTUBICHUS IPOBOJHUKA 1 bubnmnorexa LIOK
44 }
OT €ro JJIMHEL, IUIOIIA X MOIEPEYHOrO https://m.edsoo.ru/ff0aa7
cedeHus ¥ MaTepuana” 38
45 3aBUCHUMOCTB CHJIBI TOKA OT HaIIPSIKEHUSI. bubnuoreka [IOK
3akon Oma s y9acTka [ernH https://m.edsoo.ru/ff0aa4
4a
Jlaboparopnas pabota "Hccrnenoanue
46 3aBMCHUMOCTH CHJIBI TOKA, MYIIErO Yepes 1 Bubimorexa [IOK

pPEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOpA U
HanpspKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa0
4e



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

47

ITocaemoBareabHOE U napauiCibHOC
COCIUHCHUA ITPOBOIHUKOB




JlaboparopHnas pabota "IIpoBepka npaBuia

48 CIIOKCHMS] HAIIPSDKEHUH IIPU bubnunorexa LIOK
TI0CJIEJ0BATENLHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa
pe3ucTopoB” 28
JlaboparopHas pabora "lIpoBepka mpaBuia

49 JUTSL CUJTBI TOKA TIPY TapajuieIbHOM buGmnorexa LIOK

N https://m.edsoo.ru/ffOaad
COCIMHEHUH PE3UCTOPOB le

50 Pemenue 3amau Ha npuMeHnenue 3akoHa Oma bubnuoreka [JOK
JUISL Pa3IMYHOTO COEAMHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ffOaaf

8a

51 Pabota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0abl

24
JlabopaTtopHas pabota "Onpenenenue padoThl bubmmoreka [JOK

52 " .

Y MOIIIHOCTH DJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab3
e0

C) 0

| T e Busorea 0K
P P Y- 2P https://m.edsoo.ru/ff0ab6

3aMbIKaHUE
60

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bub6nmnoreka LIOK
nx B3anmogencTeus. [1oCTOSHHBIN https://m.edsoo.ru/ff0abd
ANEKTPUUECKUH TOK" 2c
KonTponbhas pabota o teme

55 "OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela U bubnuoreka [IOK
X B3aumogmeictBus. [1ocTOSHHBIN https://m.edsoo.ru/ff0abe
ANEKTPUUECKUN TOK" a8

56 [TocTosiHHBIE MATHUTHI, UX B3AUMOJICHCTBUE
VYpok-uccnenosanue "M3yuenune nosuei bubnuoreka [JOK

S7 " .

MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3
do

58 MaruaurtHoe mmoae. MarauTHoe nosie 3eMiId | Bbubmmoreka [JOK

€ro 3Ha4YCHHUEC IJIs1 )KU3HU Ha 3emie

https://m.edsoo.ru/ff0acO
ba



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

59

OmnbIT OpcTeaa. MarautHoe nosie

bu6mmoreka [IOK




SJICKTPHUYCCKOI'O TOKA MarsauTHOE I10JIe
KaTylIKu ¢ TOKOM

https://m.edsoo.ru/ff0acl
d2

[IprMeHeHue 3IEKTPOMArHuTOB B TEXHUKE.

60 " o 1 0.5 bubnunorexa LIOK
JlabopaTtopHas pabora "V3yuenue I[GI/ICTB'I'/IH https://m.edso0o.ru/ff0ac?
MarHUTHOTO TOJIS Ha TPOBOJTHUK C TOKOM 42
DJEeKTPOIBUTATENb TIOCTOSHHOTO TOKA.

61 Hcnonb3oBanue SMEKTPOABHTaTENeH B . Bu6miorexa LIOK
TEXHUYECKHUX yCTpOI/ICT'I'BaX Y Ha TPaHCTIOPTE. hitps://m.edsoo.ru/ff0acs
JlaGopatopHas pabota "KoHcTpynpoBanue u 6e
u3y4deHue padoThl AJEKTpoABUTaTeNs" -

62 Onpitel @apanes. 3aKOH MEKTPOMArHUTHOM 1
uHaykuuu. [Ipasumno Jlenna
Dnektpore”Heparop. CrocoObl MOTydeHUs

63 JIEKTPUUECKOI SHEPTUH. DIEKTPOCTAHIIUH Ha 1
BO300HOBJISIEMBIX UICTOUHUKAX YHEPTUU

64 [ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe 1
"DNIeKTpUUECKUE U MAaTHUTHBIC SBJICHUS"

65 KonTponbHas pabora no teme 1 bubnuoreka [JOK
"DJEeKTPUIECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb

14

66 PesepBHblit ypok. PaGota ¢ TekcTamu no Teme 1 bubnuoreka [IOK

"TerutoBble siBICHUS" https://m.edsoo.ru/ff0acc
Se
PesepBHblit ypok. PaGota ¢ TekcTamu o Teme bubnuoreka [IOK

67 " . Ly 1 .

[ToCTOSTHHBIIN AIEKTPHYECKII TOK https://m.edsoo.ru/ffO0acd
c6

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarHuTHbIE SIBICHHS"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 145



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka
/m yp Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 0GPA30BATEBHBIE
padoThI padoThI pecypeb
1 MexaHnnyeckoe ABHKEHUE. MaTepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka [JOK
MEXaHHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad4
74
3 PaBHOMEpHOE NpsIMOSTMHEHHOE TBHKCHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0adl
9a
4 HepaBHoMepHOE NpsAMONMHENHOE JBUKEHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka LIOK
IBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8
d4
CKopocCTh NPSIMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHM. ['paduk 1
CKOPOCTH
Jlaboparopnas padota "Onpenencaue
7 yCKo;)eHHsII) Tenzlt) npu paBHogcﬁopeHHOM 1 1 ﬁg(sﬂ_I;I/OTe%a HOK/ £0adb
NBIDKECHHUHY 10 HAKJIOHHOM IIIOCKOCTH" 18 ps.//m.edso0.ru/Tiva
8 CBoOoanoe nagenue tena. OnbiTel [Nanunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yacrora obpamienus. Jlunelnas u 1 BH6H_HOTeKa HOK
110Basi CKOPOCTH https://m.edsoo.ru/ff0ael
yr 76
10 LleHTpOCTpEeMHUTEIEHOE YCKOPEHHE 1
11 [Tepsrrit 3akoH HeroToHa. BexTop cuib 1 bubmmorexa HOK

https://m.edsoo.ru/ff0ae6
12



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

12 Bropoii 3akon Hetotona. PaBHozelicTByromas bubmmoreka [IOK
cuia https://m.edsoo.ru/ffOae7
2a
13 Tperuii 3axoH Hprorona. Cynepro3uius cui ﬁggg?/ﬁee%as(])_gorﬁ/ffo 2e9
82
14 Pemenue 3amay Ha mprMEHEHUE 3aKOHOB bubnuoreka [IOK
HeproTona https://m.edsoo.ru/ffOaeb
6C
bubmuoreka [JOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aec
a2
16 Pemenue 3anau no reme «Cuiia ynpyroctu»
17 Jlaboparopuas padora «OmnpenencHue bubmmoreka [JOK
YKECTKOCTH TIPY>KHUHBI» https://m.edsoo.ru/ff0aee
28
bu6mmorexa [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af7
38
bu6mmoteka [IOK
19 Pemrenue 3amau no reme «Cuiia TpeHUs» https://m.eds00.ru/ff0afa
26
20 JlabopaTtopHas pabota "OmnpeneneHue bubmmoreka [JOK
KOd(QpHIHEeHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8
be
21 Pemenue 3amau o teme "3akonsl HproTOHA. bubmuoreka [JOK
Cwuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb
8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUA. Y CKOPEHUE CBOOOHOTO TaJACHHUS https://m.edsoo.ru/ff0af0
44
Ypok-koHpepeHmus "J[BrkeHne eI BOKPYT
23 IPaBUTAIMOHHOTO IeHTpa (ConHedHas
cucrema). ['amakTuku"
24 Pemenue 3amgad nmo treme "Cuma TSKECTH U bubmuoreka [JOK

3aKOH BCEMUPHOI'O TArOTeHUs"

https://m.edsoo.ru/ff0af5



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

f8

o5 [TepBas kocmuyeckas ckopoctb. HeBecoMocTh bubnuoreka [IOK
U TIeperpy3Ku https://m.edsoo.ru/ff0af3
3c
26 PaBHOBeCcHE MaTepruanbHOM TOUKH. bubnuoreka [IOK

AoGcomotHO TBEpAOE Teno. PaBHoBecue

https://m.edsoo.ru/ffOafe
36



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TBEPIOTO TeJla C 3aKPEIUIEHHON OCBIO
BpalCHU

27 MowmenT cuibl. LieHnTp TskecTn
28 Pemenue 3amau mo reme "MOMEHT CHJIBI. bubnuoreka [IOK
Lentp tsorectn"” https://m.edsoo.ru/ff0b02
b4
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TEME
29 "MexaHuuyeckoe IIBE)KGHI/IG. §3aHM0neﬁCTBHe ]ﬁg6n_1;1/0Telaa HOK/ffObO 4
e ps://m.edsoo.ru
08
30 KonrtponsHas padora o teme "MexaHudeckoe bubnnorexa HOK
IBIKeHue. BzauMoneiicteue ten" https://m.edsoo.ru/ff0b06
ec
Nmnynsce Tena. UMnynbe cuibl. 3aKoH
31 copoHeHm{ I/IMHYJIBZ&. YHpyroe u HEympyroe bubmorexa [IOK
N https://m.edsoo.ru/ffOb07
B3aUMO/ICHCTBHE fa
32 Pemrenue 3aay no reMe "3aKoOH COXpaHEHUS bubnmnoreka [JOK
umIyibca" https://m.edsoo.ru/ff0b09
6¢c
33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE B
MpUPOJIe U TeXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTh Eggg?/ﬁeelaz(ﬁ)orﬁ/fmm a
84
35 PaboTa cwtbl TSKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK
CHUTBI TPEHUS https://m.edsoo.ru/ff0b0d
b8
JlaGopatopHnas pabota «Onpenenenne padboTb
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUHT
TeJa Mo TOPU30HTATHHON TTOBEPXHOCTH
37 CBs13b 2Hepruu u padbotsl. [loTeHmanpHas
JHEprus
38 Kunernueckas sneprus. Teopema o bubmuorexa [JOK

KUHETUYECKON SHEPTUu

https://m.edsoo.ru/ffObOc
32



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39

3akoH COXpPAaHCHU DHEPIru B MEXAaHUKE




40 JlaboparopHas pabota «l3ydenue 3akoHa bubnmoreka [JOK
COXpaHEHHsSI SHEPTUI» https://m.edsoo.ru/ffOb12
fe
41 KonebarenpHoe IBMKEHUE U €TI0 bubmuoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ffOb18
98
42 3aryxatomiue Kojaeoanus. BolHyX/1eHHbIE bubmuorexa [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20
fo
43 MareMaTryeckuii ¥ NPy>KUHHBIA MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh IEPHOJIA
44 KOJIe0aHUi OT )KeCTKOCTH MPYXUHBI U MaCChI ﬁgm‘l;/melaa HOK/ £f0b19
rpy3ay T ps.//m.edso0.ru
45 [IpeBpareHne YHEPTUU MPU MEXAHUICSCKIX -
KOJICOaHUX
JIaboparopHas pabota «OnpeneneHue
46 9aCcTOTHI ¥ ITEPHOJIa KOJICOAHHI TTPYKHHHOTO ﬁg@'l-l;l/OTeI;a HOK/ffob 1
MASTHHKAY ps://m.edso0.ru a
ec
JlabopaTtopHas paborta «IIpoBepka
47 HE3aBHCHMOCTH Meproja KojebaHui rpysa, Egm_l;/omlaa HOK/ffob 19
MOJIBEIIEHHOTO K HUTH, OT MacChl TPy3a» 7a ps-//m.edsoo.fu
Mexanunveckue BoHbI. CBOWCTBA Bu6 OK
48 MexaHnueckux BoJH. [IpogonbHbIe 1 h'ftl H_I;I/OTeI;a a /ff0b21
MOIIEPEYHBIE BOJTHBI fo ERAR L
49 Ypok-koHpepeHnus "MexaHndecKue BOJTHBI B B
TBEPAOM Telie. CeHCMUYECKHE BOTHBI"
50 3Byk. PacnipocTpanenne u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC
53 VYpok-koHhepeHnius "YIbTpa3ByK U bu6mmorexa [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

MH(]Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23

ca

[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe

Bbu6mmorexa [JOK

54 "3aKOHBI COXpaHeHUA. MeXaHNUYEeCKHUE
P " https://m.edsoo.ru/ff0b25
KoJIcOaHUA M BOJITHBI 0
KontposbHas padoTta 1o teme "3akoHbI
55 coxpaHeHus. MexaHn4yecKue KoneOanus u
BOJIHEI"
56 DNEeKTPOMarHuTHOE T0JIe. DJIEKTPOMarHUTHBIE bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2a
be
57 CBoIiCcTBa 3JIEKTPOMArHUTHBIX BOJIH
Vpoxk-koHpepenuus "lkana
58 BﬂpeKTpOM;,Il)“HI?/ITHLIEIX BoutH. Hcrons3oBanue bubmiorexa HOK
’ N " https://m.edsoo.ru/ffOb2f
AJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOH CBSI3U o6
Vpok-uccnenosanue "M3ydyeHre CBOUCTB
59 P A Y1 bubmuoreka [JOK
AIEKTPOMArHUTHBIX BOJH C TIOMOIIHIO _
" https://m.edsoo.ru/ffOb2c
MOOWIBHOTO TenedoHa 6e
60 Pemrenue 3amau Ha onpeiesieHne YaCTOTHI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHas npupoja ceeta. CKOpoCTh bubmuorexa [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31
do
Uctounuku ceta. [IpsgMmonnHerHoe
62 pacmpocTpaHeHHE CBIe)Ta 3artmennst CoaHIa u bubanorexa LIOK
T ) https://m.edsoo.ru/ff0b36
VHBI
58
3aK0H OTpaKEHUS CBeTa. 3epkaia. Pemenue
63 3a1a4 Ha II)'IpI/IMeHeHI/Ie 3a1<01}1)a OTpaKeHHs bubmorexa [IOK
https://m.edsoo.ru/ff0b38
cBeTa
c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bubnuorexa LIOK

CBECTa

https://m.edsoo.ru/ff0b3a
ea



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnonbs3oBanue moJIHOrO BHYTPEHHETO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c
5c



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

OTpa’XE€HUSA B OIITUYCCKUX CBETOBOJAX

JlabGopaTtopHas padora "VccinenoBanue

66 3aBUCHMOCTH YTJIa MPEIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJIeHus Ha TpaHulle "BO31yX-
crexso""
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTHyeckas cuja JIMH3bI hitps://m.edsoo.ru/ffob3f
2c
. bubmuoreka [JOK
69 [TocTpoeHne n300pakeHHI B TMH3AaX https://m.edsoo.ru/ffob44
4a
JlaboparopHas padota "OnpeneneHue
70 (OKYCHOTO PAaCCTOSIHUS ¥ ONTHYECKOH CHIIBI BH6H_HOTeKa HOK
coOuparoten TuH3bI" https://m.edsoo.ru/ff0b42
06
71 Ypok-koHpepenmus "OnTudyeckue THH30BbIE bubnuorexa [JOK
npuoopsr” https://m.edsoo.ru/ff0cOa
1e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa ITOK
https://m.edsoo.ru/ff0b46
84
73 VYpoxk-konpepenuus "ledexrs 3penus. Kak
COXPaHMTH 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. OMBITHI
74 Hrrotona. CrnoxeHne CieKTpalibHBIX I[BETOB. BH6H_H0TeKa HOK
Jlncnepens caera https://m.edsoo.ru/ffOcOf
4c
JlaGopatopHnast pab6ota "OnbITH O
75 Pa3TI0XKEHNIO GENOTO CBETa B CIEKTP U bubmmoreka [IOK
BOCIIPHUSATHIO I[BETA IPEIMETOB MPH UX https://m.edsoo.ru/ffOcOe
HaOJII0JICHUHU Yepe3 BETOBbIC (DUIBTPHI" 2a
76 Ypoxk-npaktukym "BosiiHOBBIE CBOMCTBA CBETA:

nucrnepcusi, aTepdepeHnus u audpaxus"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

77 OmnsiThl Pesepdopaa u nnanerapHas Moaenb bubmmoreka [IOK
aroma https://m.edsoo.ru/ff0c12
a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u MOTJIoLEHUE CBETa aTOMOM. bubmumoreka [IOK
KBanTbl. JIuHeiyaTbie CIeKTPhI https://m.edsoo.ru/ff0c14
4c
80 VYpoxk-npaktuky™m "HabntoeHue criekTpos bubnnorexa HOK
ucmyckanus" https://m.edsoo.ru/ff0c15
50
81 PanmoaxkTuBHOCTE U €€ BUIBI brbmiorexa LOK
https://m.edsoo.ru/ff0c16
12
82 Crpoenue aromHoro sipa. HykiionHas Mozeinb bubmorexa HOK
: https://m.edsoo.ru/ff0c18
ac
83 PagunoakTuBHbIe peBpaieHus. 3oTonsl bubmmorexa [IOK
‘ https://m.edsoo.ru/ff0cla
14
84 Pemenue 3anau no teme: "PagnoakTuBHBIE bubnuorexa [JOK
npeBpamieHus " https://m.edsoo.ru/ff0clb
4a
85 Ilepuon nomypacnana
86 VYpok-koupepennus "PagnoakTuBHbIC bubmuorexa [JOK
U3IY4YEHHUs B IPUPOJIE, MEIUIIMHE, TEXHUKe" https://m.edsoo.ru/ff0c21
26
87 S nepHble peakiiy. 3aKOHBI COXPaHEHMSI bubnuoreka [IOK
3apsiZIOBOTO U MacCOBOTO YHCE https://m.edsoo.ru/ffOclc
58
88 DHeprus CB3U aTOMHBIX s7iep. CBsA3b MAaCChI U bubmuorexa [JOK
SHEPTUHU https://m.edsoo.ru/ffOcld
1a
89 Pemenue 3amau o teme "SnepHsie peakuun"
90 Peakuuu cunrtesa u genenus suep. Mictounuku bu6mmorexa [IOK

sHepruu CoJiHIIA U 3BE3]

https://m.edsoo.ru/ffOcle
88



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

Ypok-koHpepeHnius "SAnepHas dJHEpreTUKA.

91 JlercTBUS paJuOAKTUBHBIX U3Jy4YEHUN Ha
YKUBbIE OPraHU3MbI"
92 [ToaroroBka K KOHTPOJIBHOM pabOTE MO TEME bubmuorexa [JOK




"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBJICHUS"

https://m.edsoo.ru/ff0c22
3e

KonrponsHas pabora o reme

93 "DNEeKTPOMAarHUTHOE MOJIE. 1
DNeKTpOMAarHuTHHIE BOJHBI. KBaHTOBBIE
siBJIeHUS"
94 [ToBTOpenue, 0600menue. Jlaboparopusie 1 1 bubnuoreka [JOK
paboTsI 1o Kypcy "B3aumoseiictBue Ten" https://m.edsoo.ru/ff0c24
5a
I1 , 0000 .P
95 pa(z:]ilTe(;FI){eLII{)I: le Eat?ec?gg;gblxe;l;:f Er:10 Teme 1 bubnnorexa HOK
T " https://m.edsoo.ru/ff0c25
€TUIOBBIC MPOLIECCHI 72
% [ToBTOpenue, o6o0meHue. Pemenue . Br6morexa LIOK
pacUeTHBIX ¥ Ka4eCTBEHHBIX 337124 10 TeMe
" o https://m.edsoo.ru/ffOc2a
KIIJI TennoBBIX gBUTATEICH 29
o7 [ToBTOpenue, 06061eHne. Pemenne . Bu6morexa L[OK
pacYeTHBIX U KaY€CTBEHHBIX 33]1a4 110 TeMe )
" " https://m.edsoo.ru/ffOc2b
KIII anexTpoycTaHOBOK 30
98 [ToBTOpenue, 0600meHue. JlaboparopHsie 1 1 bubnuorexa [JOK
paboThI 1o Kypcy "CBeTOBBIEC SIBICHUS" https://m.edsoo.ru/ffOc2c
52
99 IToBTOpenue, 06061menue. Pabora ¢ Tekctamu 1 bubmorexa [IOK
o Teme "3aKOHBI COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d
6a
100 IToBTOpenue, o6061menue. Pabora ¢ Tekctamu 1 bubmmnoreka IJOK
o Teme "KoneOaHust v BOJHBI" https://m.edsoo.ru/ff0c2e
82
101 [ToBTOpenue, 0606menue. Pabora c Tekctamu 1 bu6mmoreka [IOK
o Teme "CBeToBbIC sIBIICHUS" https://m.edsoo.ru/ff0c30
44
102 [ToBTOpenue, o606meHne. Pabora ¢ Tekcramu 1
no teme "KBaHToBas u sinepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O NIPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
* ®Ousuka, 7 knacce/ [eppimkun A.B., O01ecTBo ¢ orpaHU4YeHHON

OTBETCTBECHHOCTBIO ((HSI[&TCJIBCTBO «DK3aMeH»

* ®usuka, 8 kiacc/ [lepeimkun A.B., O01ecTBo ¢ OrpaHUYEHHOM

0TBEeTCTBEHHOCTHIO «/IPODAY»; AKinoHepHoe 001IecTBO «M31aTenbCTBO
«IIpocsemienne»

* dusunka, 9 knacce/ [leppimkun A.B., I'yrauk E.M., OG1iecTBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AKITMOHEPHOE OOIIECTBO

«M3parenbcTBO «IIpocBenmienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

7 KJIACC

1.PaGouas mporpamma.

2. TIporpamMmbl OCHOBHOTO 00611ero o6pasoBans. Ousnka. 7 — 9 Kiaccel
(aBropsr:A.B.Ileppimikun, H.B. @unonosuy, E.M. ['yTHHK).

3. Pabouas mporpamma mo ¢usuke. 7 kmace/ Cocr. T.H. Cepruenxo. — M.:BAKO,

2014, B cOOTBETCTBUY C BEIOPAHHBIM YU4EOHUKOM:

4. Tlepoimkua A.B. ®usuka. 7 kiaacc. YueOHHK 11 00111e00pa3oBaTeIbHBIX

yupexaenuit . M.:/Ipoga. 2011

5. JIykammmk B.1. COOpHHUK BOTIPOCOB U 33j1a4 10 (usuke. 7-9 k. — M.



[Tpoceemenue, 2010. —192c.
8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9xmaccel: yueGHO-METOAMYECKOTO MOCOOUS

/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorur. —M.: [Ipoda,2013. —398,(2)

2. TIporpaMMbl OCHOBHOTO 0011ero oopasoanus. ®usuka. 7 — 9 Knacchl

(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6ouas nporpamma no pusuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBHUU C

BBIOpAaHHBIM YYEOHUKOM:

4. Tleprimxun A.B. ®usuka. 7 knacc. YueOHUK JUlsl 0011€00pa30BaTeNbHbIX
yupexaenuit . M.:JIpoga. 2011

5. Jlykammk B.1. C60pHUK BOIIPOCOB U 3a1a4 1o (gusuke. 7-9 ki1 — M.:
[Tpoceemenne, 2010. —192c¢.

6. Kupux JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATENBHBIE U
KOHTpOJbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JlaboparopHsie pa6oThl. KOHTpOIbHBIE3aIaHUS. —
Caparos:Jluneii, 2014.

8. «KoHTponbHO-u3MepHuTensHbIe MaTepuansl. @usnka. 7 knace/Coct. H.W.30pun. — 2-

e m3.,mmepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knacc: yuedHo-MeToaudeckoe nocoobue/ A.E.MapoH.-

M.: Ipoda, 2011.- 123c.:
10.A.B. Ileppimxun ®usuka-8xi 2017 M. Ipoda
11.H.B. ®unonosuy Metoauueckoe nocodue 2015 M. JIpoda
12.A.E. Mapon, E.A. Mapon CaMocTOsTe/IbHBIE U KOHTPOJIbHBIE paboThi-8knacc 2017
M. JIpoda
13.B.B. Illaxmatosa ,0.P. llledep Juarnoctudeckue pabotsl -8 knace 2016M. Jpoda
14.A E. Mapon, E.A. Mapon, C.B. Iozoiickuii C6opauk Borpocos u 3a1a42015 M.

Apoda

9 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9KIaccel: yaeGHO-METOMYECKOTO NOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorur. —M.: [Ipoda,2013. —398,(2)

2. TIporpaMMbI OCHOBHOTO 00mIEr0 0OpazoBanus. dPusmka. 7 — 9 K1acchl
(aBToper: A.B.Ilepormikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6ouas nporpamma 1o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:BAKO,
2014, B cOOTBETCTBUY C BEIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. ®usuka. 7 knacc. YueOHUK Ul 0011e00pa30BaTeNbHBIX

yupexaenuit . M.:/Ipoga. 2011



5. Jlyxamuk B.M. C60pHUK BOIPOCOB M 3a1a4 1o (usuke. 7-9 k1. — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypoBHEBbIE CAMOCTOSTEIBHBIE U
KOHTpOJIbHBIC paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 kinacc. JJaboparopasie pa0boTsl. KOHTpoIbHbIE3aJaHus. —
Caparos:JIuneii, 2014.

8. «KouTponbHO-u3MepuTenbHble Matepuansl. @usuka. 7 knace/Coct. H.M.3opun. — 2-
e m31.,nmepepad. — M.:BAKO, 2013.

9. Mapou A.E. ®usuxa. 7 knacc: yuebHO-MeToquueckoe nocodue/ A.E.Mapow.-

M.: Jipoda, 2011.- 123c.:

KontponbHble U camocTosTeNbHble paboThl Mo ¢usuke. 9 kiacc: Kk y4ueOHUKY A.B.
[epbikuna, E.M. I'yrhuk «@usuka 9 knace» / O.M. I'pomueBa. — M.: M3natenscTBo
«3Jk3ameny, 2014,

Tectsr mo pusuke. 9 knacc: k yueOnuky A.B. [lepeimkuna, E.M. ['yrHuK

«Dusuka

9 kiace» / O.1. I'pomiieBa. — M.: U3narensctBo «Ik3ameny, 2010.

®usuka. 9 kinacc. TemaTuyeckue TecToBble 3a1aHus A moarotoBku kK 'MA. /aBT.- coct.:
M.B. boiinenko, O.H. Mupomxkuna. — Apocnasias: OOO

«Akamemus pa3Butus», 2014.



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

UHTEPHET
7 KJIACC
. bubnuoreka — Bc€ no npeamery «Puzuka». — Pexum nocryna:

http://www.proshkolu.ru
2. BujieoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xomnekius HudpPOBbIX 00pa3oBaTeIbHBIX PeCypPCoB. — PexumpocTymna:

http://school- collection.edu.ru

4. I/IHTepeCHHe MaTepHraJibl K YpoOKaM (1)H31/IKI/I 10 TEMaM, TCCTHI 110 TEMAaM, HarjaIaaHbIC

nocobust K ypokam. — Pesxxum gocrtyma: http://class-fizika.narod.ru

5. Ludpossie 06pa3oBaTeabHbIE PECYPCHL. — PeskuM pocTymna:

http://www.openclass.ru

6. DnexTpoHHbIE YUeOHUKHM 1O QU3HKe. — Pexum gocTyna:

http://lwww.fizika.ru
8 KJIACC

1. Bubmuoreka — Beé no npeamety «Pus3nka». — Pexum qocTyna:

http://www.proshkolu.ru

2. BujieoonsiTh Ha ypokax. — Pexkum noctyna: http://fizika-class.narod.ru

3. Exunas komnekius nudpoBbIX 06pa30BaTENbHBIX PECYPCOB. — Pexkum


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

noctyna: http://school- collection.edu.ru

4. I/IHTepeCHHG MaT€pHralibl K ypokKamM (1)I/ISI/IKI/I I10 TEMaM, TCCThI I10 TEMaM., HarjisiaHbIC

mocobus k ypokam. — Pesxxum gocryna: http://class-fizika.narod.ru

5. Ludpossie 06pa3oBaTeabHbIE PECYPCHL. — PesxuM pocTymna:

http://www.openclass.ru

6. DnexTpoHHble yueOHUKHM 10 QU3HKe. — Pexum gocTyna:

http://www fizika.ru

9 KJIACC

1. BuneoonsiTer Ha ypokax. — Pexum nocryma: http://fizika-class.narod.ru

2. Enunas xomnekuus IM(poBbIX 00pa30BaTeNbHbIX PECYPCOB. — PexumocTyma:

http://school- collection.edu.ru


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

3. HnTepecHble MaTepuaibl K ypokaM (DM3HKH 110 TEMaM; TECTBI [0 TEMAM; HarJIAIHbIC

mocobus k ypokam. — Pesxxum gocryna: http://class-fizika.narod.ru

4. udposbie 06pasoBaTeNbHbIE PECYPCHL. — PesxuM pocTyma:

http://www.openclass.ru

5. DIIeKTPOHHBIE yUeOHUKH MO QU3HKE. — PexuM ocTyna:

http://www.fizika.ru

6. ducraniuonnas mkona Ne368 http://moodle.dist-368.ru/ OtkpeiThiii knacc. CeteBoe

obpaszoBarensHOe coobiecTso. http://www.openclass.ru/node/109715

7. Enunas xomiekuus I_II/I(l)pOBBIX O6pa30BaTeJ'ILHLIX PECYpPCOB.

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

8. denepanbHblii IeHTP HHYOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB.

http://www.fcior.edu.ru/

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


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTAOPs» MaTepUaIbl N0 PUIMKE.

http://archive.1september.ru/fiz

11. Auumanun pusnueckux o6wexros. http://physics.nad.ru/

12. XKusas pusuxa: o6ydaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuxa.ru. http://www.fizika.ru/


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/




