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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma no ¢usuke Ha yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTABJIEHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOM
o0Opa3oBareabHOM mporpaMMel, peAcTaBiacHHbIX B PI'OC OO0, a Takxke ¢ yu€Tom denepaibHoi
paboueii mporpaMMbl Bocriutanusi U KoHuenuuu npenoiaBanus yueoHoro npeaMera «@u3nkay.

ConeprkaHue porpamMMsI 0 (PU3HUKE HAMIPABJICHO HA (HOPMUPOBAHKE €CTECTBEHHOHAYIHOM
TPAaMOTHOCTH OOYYAIOIIMXCS U OpraHU3aIuio U3ydeHust PU3UKU Ha JeATeTbHOCTHOW OCHOBE. B
nporpamMme Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro MpeaMeTa B peaiu3aluu
tpeboBanuiit ®I'OC OOO K MIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTam
OoOydeHHs, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUS.

[IporpamMmma mo (u3uke ycTaHaBIMBAET paclpeleieHre y9eOHOro Marepualia 1o rojaM
oOydeHus: (10 Kiaccam), MpeiaraeT MTPUMEPHYIO TIOCIICIOBATEILHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS MPEAMETHOTO COACPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEM
00yJaroIINXCSl.

[Iporpamma no ¢usnke pazpadoTaHa ¢ HETbI0 OKa3aHUS METOAMYECKON MOMOIIH YUUTEIIO
B CO37IaHUU paboyveil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

@du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM TSI €CTeCTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MMOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIICCCOB M SIBJICHHM, U3y4aeMBbIX XUMHCH,
Ounosoruei, acTpoHoMuel U (U3NIECKON reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEAOoCTaBlIsgeT HaubOoiee sICHble 00paslbl MPUMEHEHHUS HAaydHOTO MEeTofa
MO3HAHUS, TO €CTh CIIOC00a MOYYCHUS JOCTOBEPHBIX 3HAHUH O MHPE.

OnHa W3 TJIaBHBIX 3a71a4 (PU3MUECKOro 0Opa3oBaHUS B CTPYKType oOIIero oopa3oBaHUs
COCTOMT B (OpMHUpPOBAHMM ECTECTBEHHOHAYYHOH TI'paMOTHOCTH M HWHTEpeca K HayKe Yy
00yJaroIuXcsl.

N3ydenne ¢u3mkn Ha 0a30BOM YpOBHE MPEAINONAracT OBIAJACHUE CICAYIONIMMH
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCT:

Hay4YHO OOBSICHATD SABJICHUA,
OIICHHUBATh U ITIOHUMATh 0COOCHHOCTH HAY4YHOTI'O UCCJICOOBAHUA,
HUHTCPpHIPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA AJI ITOJTYYCHU S BBIBOIOB.

enn u3yueHuss QuU3MKM HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OIpPEIEICHbl B
Konnenmnuu npenoaasanus ydeOHoro mpenMera «®dusuka» B 00pa3zoBaTelbHBIX OpPraHU3aLUIX
Poccuiickoii ®Denepanuu, pealu3ylIIUX OCHOBHBIE 001e00pa3oBaTeNbHBIE IMPOTPAMMBI,
yrBepxkI€HHON pemeHneM Komnermnm MunncreperBa npocsemenus Poccuiickoit denepanuun
(mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).

Henn usyvyenus pusnkn:

MPUOOpETEHNE HHTEpeca W CTPEMJICHHsI OOY4alolIMXCs K HAYYHOMY HM3yYEHHUIO TPUPOJIBI,
pPa3BUTHE UX UHTEIJIEKTYAIBHBIX M TBOPYECKUX CITIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJe MO3HAHUS U (POPMHUPOBAHHE UCCIIEN0BATENHCKOIO
OTHOLLEHUS K OKPYKAIOLIUM SBJIECHUSM;



(hopMHpOBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4yeHHUs OCHOB CTPOCHUS MaTepUH U
(GyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

(dbopMHUpOBaHUE TPEICTaBICHUH O ponu (PU3MKH Ui Pa3BUTUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUI;

pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cdepax Oynyuieil mpodeccnoHaabHOR AeATenbHOCTH,
CBSI3aHHOM C (DU3MKOM, MOJATOTOBKA K JalbHeHIIeMy 0O0Y4EeHHUIO B ’TOM HaIPaBJICHUU.

JlocTikeHrne STUX Ienedl mporpaMMbl To (U3MKE HAa YPOBHE OCHOBHOI'O OOIIEro
o0pazoBaHMs 00eCIeYnBaACTCS PELICHUEM CIIEAYIOIINX 3aa4:

npuoOpeTeHre 3HAaHUW O JAUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHNe yMEHHI OIUCHIBaTh W OOBICHATH (DU3MYECKUE SBICHUS C HUCIOJIb30BAaHUEM
MOJIYYCHHBIX 3HAHMI;

OCBOEHHE METOJOB PEIICHUS MPOCTEHINHNX PACYETHBIX 3a7ad C UCIOJIb30BAaHUEM (PUINUYECKUX
MoOjIeTIel, TBOPUECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUN HAOIIOAaTh TPUPOIHBIE SIBICHUS U BBIIIOIHATH OMBITHI, 1a00paTopHbIe paboThI
Y DKCIIEPUMEHTAIbHBIE HCCIIEAOBAHUS C UCIIOIh30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ HH(pOpMaIel (HU3HMIECKOTO COEPKaHus, BKIIFoUask WH(HOPMAITHIO
0 COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAIU3 U KPUTUYECKOE OlICHUBaHKE WH(OopMaIuu;
3HAKOMCTBO €O cdepamMu TpodhecCHOHATBHONW AeSTENbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTIIKCHUSX (PU3NUCCKON HAYKH.

Ha u3yuenne ¢usuxu (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieqo), B 8 kiacce — 68 vacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 gaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme Mo GU3MKe MepedeHb JIA0OPATOPHBIX padOT U ONMBITOB HOCHT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTENb JelNaeT BBIOOp IMPOBEACHUS JIAOOpPAaTOPHBIX paboT u
OTIBITOB C YYETOM WHIUBUIYAIbHBIX OCOOEHHOCTEH 00yUaroNXcs, CIUCKA IKCIEPUMEHTAIbHBIX
3aJJaHuH, Ipe/IIaraeMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOT 0 SK3aMeHa 1o (pusuke.

COJEPKXAHUE OBYYEHUSA
7 KJIACC
Paznen 1. ®u3uka u €€ poJib B NO3HAHNU OKPYKAIOLIEr0 MUPA.

dusuka — HayKa O IIpuUupozac. SBnenus IIpUpOAbI. dusznueckue sIBICHUS: MCXaHHNYCCKUC,
TCIIJIOBBIC, DJICKTPUYCCKHUEC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC.

Ouznyeckre BenWuuHBL. 3Mepenune ¢usnyeckux BenuuuH. Duszndeckue MTPUOOPHI.
[TorpemnocTs nu3mMepenuii. MexxayHapoaHasi CHCTEMA €UHHILI.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKHM HM3y4aroT mpupony. EcTecTBeHHOHAY4YHBIH
METOJl TIO3HAHWs: HAOIIOJCHHE, TOCTAaHOBKA HAYyYHOTO BOIMPOCA, BBIJBIKEHUE THIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBsCHeHHEe HabmomaeMoro spieHus. OnucaHue
(hU3UYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.



Hemoncmpayuu.

1. MexaHn4eckue, TeIIOBbIC, JIEKTPHUECKHUE, MATHUTHBIC, CBETOBHIC SIBJICHHMSL.
2. ®wusuueckne TPHOOPHI W TPOIEAYpa MPSAMBIX H3MEPEHUU aHAJIOTOBBIM W ITU(POBBIM
IPUOOPOM.

Jlabopamopnovie pabomot u onvimel.

OrnpezenieHne EeHbI AeJICHUS Kbl K3MEPUTEIHLHOTO MpHOopa.

W3mepenne paccTOSHUM.

N3mepenue 06bEMa XKUAKOCTH U TBEPAOTO TeA.

Omnpenenenne pa3smMepoB MabIX TEIl.

I/ISMepeHI/Ie TEMIICPATYypPbl IMPHU TOMOIIMW KUJAKOCTHOI'O TCEPMOMETpa MW JaT4WKa
TeMIIEepaTypHl.

6. IIpoBemenme wuccieoBaHUs MO MPOBEPKE THIOTE3bl: JAIBHOCTh IMOJIETA IApHKa,
MYHIEHHOT'0 TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJbIIE BHICOTA ITYCKa.
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Paznen 2. [lepBoHavanbHbIe CBeIeHUS 0 CTPOEHUHU BelleCTBA.

CTpOGHI/Ie BCHICCTBA: 4TOMbl H MOJICKYJIbI, HX Pa3MCpPBhI. OHBITI)I, JOKa3bIBAIOIINEC
JUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBmkenue dvactul BemiectBa. CBsS3b CKOPOCTH JABMKEHHMSI YACTHUI[ C TEMIIEPATypOMu.
bpoyHoBckoe naBwxkeHue, nuddys3us. B3auMopeicTBHe dYacTHIl BEIIECTBA: NPUTSIKCHUE U
OTTAJIKUBAHHC.

ArperatHble COCTOSIHMSI ~ BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuctayinyeckux) Ted. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHHI
BOJIB.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOT'O JABHIKCHHS.

2. HabGmonenue nuddysuu.
3. HaOmrogenue siBIeHUI, OOBACHSIOMIUXCS TPUTHKEHUEM WM OTTAIKHMBAHUEM YaCTHUIL
BEIIIECTBA.

Jlabopamopuvie padomut u onvimot.

1. Ormenka nuaMeTpa aToMa METOJOM PAJIOB (C UCToIb30BaHuEM G oTorpaduii).
2. OmnbITHI 110 HAOJIOICHUIO TEIIOBOTO PACHIMPEHUS T'a30B.
3. OmbIThI M0 OOHAPYKEHHIO ICHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

Pa3ngen 3. /IBu:keHue u B3auMo/ieiicTBUE TeJl.

Mexanuyeckoe ABWKeHUE. PaBHOMepHOe U HepaBHOMEpHOE nBMKeHHE. CKOpPOCTb.
CpenHsst CKOpoCTh TPU HEPABHOMEPHOM JBUKEHHUH. PacuéT myTH U BpeMeHU JABUKECHHUS.

SBnienne wHepHMHU. 3aKOH WHEpHUU. B3aumoneilcTBHE Ten Kak MPUYMHA W3MEHEHUS
CKOpOCTH ABMXeHHUs Ten. Macca kak Mepa uHepTHOcTH Tena. [lmorHocts BemectBa. CBs3b
MJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.



Cuna kak xapakTepucThka B3auMojaeucTBus ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ HOMOUIBIO AMHAMOMETpA. SIBJIEHUE TATOTEHHS U cuiia TsKkecT. Cuila TAKECTH
Ha 1pyrux mianerax. Bec tena. HeBecomocThs. CriojkeHue CUJl, HAlIpaBJIEHHBIX MO OJTHOM MPSMOM.
PaBnoneiictByromas cui. Cuina Tpenusi. TpeHne CKOIbKEHUS U TPEHHE MTOKos. TpeHue B mpupoje
U TEXHUKE.

Hemoncmpayuu.

Habmronenme MeXaHM4YeCKOr 0 IBMKEHHUS Tea.

H3mepenne CKOpOCTH MPSMOIUHEHHOTO BHIKCHHS.
HabGmronenue siBieHNsT HHEPIIUH.

Habmronenue n3MeHeHus: CKOPOCTH MPU B3aMMOICUCTBUU Te.
CpaBHEHHE MacC 10 B3aUMOJICUCTBHUIO TEJ.

ClioxeHue Cuil, HampaBJIECHHbBIX MO0 OJTHON MPSMOM.

S A

Jlabopamopusie pabomot u onvimel.

1. OmpexneneHue CKOPOCTH PAaBHOMEPHOIO JBIDKEHHUS (IIapuKa B JKUIKOCTH, MOJAEIHU
3JIEKTPUYECKOT0 aBTOMOOMIISI M TaK Jiajee).

2. OmpeneneHue CpeAHEH CKOPOCTH CKOJBXCHHS OpycKa WM IapuKa I10 HAKJIOHHOU
TUTOCKOCTH.

3. Ompenenenue TIOTHOCTH TBEPOTO TEIA.

4. OmbIThl, JEMOHCTPUPYIOIINE 3aBHUCHMOCTh pacTsKeHUs (JaegopManuu) MPYKUHBI OT
MPUIIOKEHHOW CHITBIL.

5. OHBITI)I, JCMOHCTPUPYIOIIUEC 3aBUCHUMOCTL CHJIBI TPCHHA CKOJIBXKXCHHUA OT BE€Ca TCJla U
XapakTepa COMpPUKACAOIINXCS TTOBEPXHOCTEH.

Pasnen 4. laBienune TBEpABIX TeJl, KUAKOCTEH U Ta30B.

JaBnenue. CiocoObl yMEHBIIICHUS U YBEITUUYCHUS HaBiieHus. /laBienue raza. 3aBUCHMOCTh
JaBJICHUS Ta3a oT 00bEMa, Temneparypsl. [lepenada naBineHust TBEPABIME TEIAMU, JKUTKOCTSIMH U
razamu. 3akoH Ilackams. IIHeBMarmueckme MamIMHEBL. 3aBUCHMOCTBL JABJIICHHS JKHAKOCTH OT
rnyouHel.  ['mapocrarmueckuit  mapamokc. CooOmarommecss cocyabl. [ mapaBiaMdecKue
MCEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe aaBiaeHHEe. [IpUYMHBI CYIIECTBOBAHUS BO3MYLIHON
obonoukn 3emmu. OmbiT Toppuuennu. M3mepenue aTrmochepHOro aaBieHHs. 3aBUCHMOCTD
aTMoc(epHOro JaBlieHUSI OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopsl s u3MepeHust
aTMOC(EepHOro JaBJIeHHUS.

JlelficTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [linaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JABJICHHS T'a3a OT TEMIIEpPaTyphl.

Ilepenaua naBiieHUS KUJIKOCTHIO U Ta30M.

Coobmaromuecs cocyapl.

I'unpaBiauueckuii mpecc.

[IposiBnenue neficTBUs aTMochepHOTO TaBICHHMS.

3aBUCHUMOCTb BBITAIKMBAIOIICH CUIIBI OT 00bEMa MOTPYKEHHOM YacTu Tena U MIOTHOCTU
JKUAJIKOCTH.

o0k wnPE



7. PaBEeHCTBO BBITAJIKUBAIOIICH CUIIbI BECY BEITECHEHHOM KUIKOCTH.
8. VYcioBue miiaBaHus TeN: MUIABAHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEHN Teja U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimeol.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tella B BOJIEe OT 00BbEMa MOTPYKEHHOU B >KHJIKOCTH
YacTH TeJa.

2. OmpepeneHue BHITAIKUBAIOIIECH CHIIbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUAKOCTb.

3. TIpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHUIIbI, ACHCTBYIOIIEH Ha TEIO B KUIKOCTH,
OT MAacCChI TeJNaA.

4. OnbIThl, NEMOHCTPUPYIOLIUE 3aBUCUMOCThH BBITAJIKUBAIOLIEH CHUJIbI, JIEUCTBYIOLIEH Ha
TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHON B >KHJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJKU U ONpEJeIeHHe €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MmomHOCTB. JDHeEprus.

Mexanunyeckast padora. MOIIIHOCTb.

[IpocThie MexaHU3MBI: phIuar, 6JI0K, HaKJIIOHHAs ITIOCKOCTh. [IpaBuiio paBHOBecHs phryara.
[IpuMeHeHne mpaBmiIa paBHOBECHS pblyara K OJoky. «3oioToe mpaBmio» MmexaHuku. KITJ]

MIPOCThIX MCXAaHNU3MOB. HpOCTBIe MCXAaHU3MBEI B 6BITy N TCXHHUKCE.

Mexannueckas sueprusi. Kunernueckas u noreHiuanbHas sueprus. [IpeBpaniennue oqHoro
BH/Ia MEXAHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Omnpeznenenue pabOThl CUJIbI TPEHUS TPU PABHOMEPHOM JBHKEHMHM Tejla 10
TOPU30HTATIBHON MOBEPXHOCTH.
2. HWccnenoBaHue yCIOBHI paBHOBECHSI phIuara.

N3mepenne KITJ] HakTOHHOM MIIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS] MEXAHUYECKON SHEPTUU.

w

8 KJIACC
Paznen 6. TensioBble ABJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BenlecTBa. Macca u
pa3Mephl aTOMOB U MOJIEKYJ. ONbITHI, MOATBEPKAAIOLINE OCHOBHBIC MMOJT0KEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPIOro, KUAKOr0 U ra3000pa3HOro cocTosHU BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEP/IBIX TEJ HA OCHOBE TOJIOKECHHI
MOJIEKYJISIDHO-KUHETHUECKOM Teopuu. C(CMauyuBaHuME W KaNnWUIAPHbIE sBJICHUS. TerioBoe
paciIipeHHe U CxKaTHE.



Temmneparypa. CBsi3p TeMmMmeparypbl CO CKOPOCTbIO TEIJIOBOIO JBUKEHHS YacTHUILI.
Buytpennss sueprus. CriocoObl HI3MEHEHHS BHYTPEHHEH YHEPTUU: TeIIoNnepeaaya u COBEpIICHHE
paboThl. Buapl Temnonepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3ITydeHUE.

KomuuectBo TemnoThl. YenabHass TEMIOEMKOCTh BellecTBa. TemmooOMEeH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [lmaBieHune M OoTBepiAeBaHHE KPUCTATUTMYECKHX
BEIECTB. YJeNbHas Temora miaBieHus. llapooOpa3oBanme u KoHmeHcanwus. Mcmapenue.
Kunenne. VYnenbHass Teruiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATyphl KWIIEHUS OT
aTMoCc(hepHOro JaBJICHHUS.

BrnaxxHocTh BO3yXa.
DHeprus TOIIUBa. Y iebHasl TEMI0Ta CrOpaHusl.

[Mpuanunel pabotel TeruoBbix aBurateneit KIIJ temmoBoro nBurarens. TeruioBbie
JIBUTATEJIN M 3allluTa OKPY>KAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIUIOBBIX ITpOIIeCcCaXx.
Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBUKCHUS.
Hab6mronenue muddysuu.
HaGronenue sBIeHU CMaYuBaHKS M KallWJUISIPHBIX SIBJICHUM.
Habmroaenue TerioBoro pacuimpeHus Teo.
W3meHeHne naBieHus Ta3a Mpu U3MEHEHNH 00bEMa U HarpeBaHWHU WM OXJIAKICHUH.
[IpaBuna usmepeHus TemnepaTypsbl.
Buabl Tenionepenayu.
Oxyax/ieHue pu COBEPIIICHUN PaOOTHI.
HarpeBanue mpu coBepiieHUN paObOThl BHEIITHUMH CHIIAMH.
. CpaBHEHHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
. HaGmroienne xumeHus.
. HaGmroteHne mocTostHCTBa TEMIIEpaTyphl MPH TIJIaBICHUH.
. Mojenu TennoBBIX ABUTaTEICH.

©CoOoN R WNER
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Jlabopamopusie padbomul u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO PUTSKESHHUSL.

OnBITHI 110 BBIPAUTMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJIM MJIU caxapa.

OMnBITH MO HAOTIOACHUIO TETIJIOBOTO PACITUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TETI.

Ornpenenenue qaBiaeHUs BO3lyXa B OaJUTIOHE MITTPHILA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh [aBJICHHUS BO3/lyXa OT €ro o0béma u

HarpeBaHus WM OXJIAKJICHUSI.

6. IlpoBepka THUIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHAKOCTH B
TEPMOMETPUYECKOM TPyOKe OT TeMIepaTypshl.

7. HaOmrogenue m3MeHEHUs] BHYTPEHHEW DHEPrUHM Teja B Pe3yNibTaTe TeIulonepenadyn u
pabOTHI BHEITHUX CHJL.

8. HccnenoBanue siBjeHMs TEIJI000MEHa IPU CMEIIUBAHUH XOJIOTHON U TOpsiueld BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, TOTYYEHHOTO BOION MIPH TETNIOOOMEHE ¢ HArPEThIM
METAJUTMYECKUM IHJTHHIPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11. WccnenoBanue npoiiecca UCTIApEHUs.
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12. OnpeneneHre OTHOCUTEIIBHOM BIAXHOCTH BO3AYyXa.
13. OnpeneneHue yeabHON TEIIOTHI MIJIaBJIEHUS JIbJA.

Paznen 7. DiekTpuyeckue 1 MArHUTHbIE SIBJI€HHSI.

Dnektpusaius Ten. [[Ba poga sneKTpudecKux 3apsaoB. B3anumoencTBre 3apsokeHHBIX TEl.
3akon KymoHa (3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSHKEHHBIX TET OT BETUYHHBI 3apsJIOB U
pPacCTOSTHUS MEXK]Ty TEIaMH).

Onekrpuyeckoe none. Hanmpsok€HHOCTH snexkTpudeckoro noss. [IpuHmun cyneprno3uiun
ANEKTPUYECKHUX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsiaoB. DJIEMEHTapHBIN dSJeKTpudeckuid 3apsa. CTpoeHue
atoma. [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOI0 3aps/a.

DONEeKTpUYECKU TOK. YCIIOBUSL CYIIECTBOBAaHHUS JJIEKTPUYECKOro TOKa. M cTouHUKH
MIOCTOSIHHOI'O TOKAa. JIeHCTBMS 3JIEKTPUUYECKOrO0 TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B JKUJKOCTAX U razax.

Onektpuueckas 1enb. Cuia Toka. OnekTpuyeckoe HampsbkeHue. ConpoTUBIIEHUE
MPOBOJIHUKA. YIeTbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma Ui ydacTka Ienu.
[TocnenoBarenpHOE U MapauIeIbHOE COCIMHEHNUE IPOBOIHUKOB.

PaGota 1 MOIITHOCTH AJIEKTpUYECKOro Toka. 3akoH J[xoymsi—JIenna. Dnekrpudeckue enu u
MOTPEOUTENH ICKTPUUIECKOM d3HepTun B ObITy. KOpOTKOE 3aMBbIKaHHUE.

[TocTosiHHBIE MarHuThl. B3ammojelcTBHE IMOCTOSHHBIX MAarHMTOB. MarHuTHOE TIOJIC.
MaruauTHOe nojie 3eMJIM U €ro 3HaYeHue JUIs *KU3HU Ha 3emiie. OnbIT Dpcrena. MarauTHoe 1mone
AIIEKTPUYECKOro Toka. [I[puMEHEHHE IEKTPOMArHUTOB B TeXHHKE. JIeHCTBHE MAarHUTHOTO TTOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHrareilb IIOCTOSHHOIO ToKa. Fcmonb3oBaHue
9JICKTPOJIBUIaTe/ICi B TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBiaeHue siaeKTpoMarHuTHOM  uHaykuuu. [lpaBuno  Jlenua.
Dnektporeneparop. CHocoObl TMOMYyYEHUS] SJIEKTPUUECKOM SHEPrHuH. IJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HUCTOUHUKAX YHEPIHH.

Jemoncmpayuu.

DJIeKTpu3aIus Tell.
JIBa poja 3JICKTpUYECKUX 3apsiJIOB U B3aUMO/ICHCTBUE 3apsIAKEHHBIX TEl.
Y CTpoiCTBO U IEUCTBUE AIIEKTPOCKOIA.
DJIeKTpoCTaTUYECKask MHTYKIIHSI.
3aKOH COXpaHEHUS JICKTPUICCKUX 3apsII0B.
[TpoBOTHUKY U AWDIICKTPUKH.
MoaenupoBaHU€ CUJIOBBIX JTUHUM 3JIEKTPUUYECKOTO MMOJIS.
M cTouHMKN TTOCTOSTHHOTO TOKA.
JIeficTBHS 3IIEKTPUYECKOT O TOKA.
. DIEKTPUYECKUN TOK B KHUJKOCTH.
. 'a30BbIi1 pasps.
. I3mepenue cuiibl Toka aMInepMeTpOoM.
. I3mepenue 3eKTpudecKoro HanpsH>KeHUs BOJIbTMETPOM.
. Peocrar u MarazuH cOnpOTHUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BianMoeiicTBHE MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH pa3eieHHUsI TTOJIIOCOB MarHuTa.
MonenupoBaHue MAarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
OmneIT OpcTena.

MarauTHoe 1moJie ToKa. IJIEeKTPOMArHmT.

JlelicTBME MArHUTHOT'O TIOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATEb ITOCTOSHHOT'O TOKA.

UccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM UHIYKITUH.

OnbiTel Papanes.

3aBHCUMOCTH HaIIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3SHUKHOBEHHSI.
DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie pabomot u onvimel.

S A

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OMnBITH MO HAOTIOACHUIO STIEKTPU3AINH T€T HHAYKIIUEH U MPU COTPUKOCHOBEHUH.
WccnenoBanue IeiCTBUS 3JIEKTPUIECKOTO TIOJIST HA TIPOBOJIHUKH U JTUJICKTPUKH.

COopka 1 mpoBepKa padOTHI JIEKTPUUECKON LETH MMOCTOSTHHOTO TOKa.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u perympoBaHue HAMPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YEpe3 Pe3UCTOp, OT CONPOTUBIICHUS
pE3UCTOpa U HATIPSHKEHUSI Ha PE3UCTOPE.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUIECKOTO COMTPOTUBIICHHSI IIPOBOTHUKA
OT €T0 JUTUHBI, TUTOIIA U TIOIIEPEYHOr0 CEUYSHUS U MaTepHraa.

[IpoBepka mpaBuia CIOXKEHHUsI HANPSHKEHUH MPHU MOCIEI0BATEIbHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka npaBmiIa AJIs1 CHUITBI TOKA TIPH IMAPAIICIIEHOM COSIMHEHHH PE3UCTOPOB.
Omnpenenenue pabOTHI NEKTPUUECKOTr0 TOKA, UIYIIETO Yepe3 pe3UCTop.

OmnpeneneHre MOIHOCTH IEKTPUIECKOT0 TOKA, BBIJIEIIEMOI Ha PE3UCTOPE.
HccnenoBanue 3aBUCIMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIAMITOUKY, OT HAIpsDKCHHS Ha
HEH.

Onpenenenue KIIJ[ narpeBatens.

WccnenoBanrie MarHUTHOT'O B3aMMOJICHCTBHSI ITOCTOSTHHBIX MAarHUTOB.

M3ydeHre MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH U PA3/ICTICHHUH.
UccnenoBanue neiicTBUS SIEKTPHUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KATYIIKH C TOKOM U
MarHuTa oT CHJIbI TOKA U HalpaBJIeHUs TOKA B KaTyIIIKE.

N3ydenue neiicTBHUsI MArHUTHOTO TIOJISL HA MIPOBOTHUK C TOKOM.

KoncrpynpoBanue u u3ydeHue padoThI AJIEKTPOIBUTATEIIS.

N3mepenue KITJ[ anekTpoaBuraresibHOM yCTaHOBKH.

OnBITEl MO MCCIEOBAHUIO SIBICHUS SJICKTPOMArHUTHOM HMHAYKIIMU: HCCIEIOBaHUE
W3MEHEHUH 3HAYCHHSI M HAMIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOro JBWKEHHs. PaBHOMEpHOe mpsAMONMHEHOEe nBMXKeHHE. HepaBHOMepHOE
npsMOIMHEWHOe aBMkeHHe. CpenHsAs M MIHOBEHHAs CKOPOCTb Tella IIPM HEPAaBHOMEPHOM
JBUKEHUH.



Yckopenue. PaBHoyckopeHHOe TipsiMoiinHeliHOe nBuxkeHue. CBobogHoe najnenne. OnbITh
Tlanunes.

PaBHOMepHOE aBmxkeHUE To OKpykHOCTU. [lepmon m ywactora obOpamenus. Jlunelinas u
yriaoBasi CKopocTH. LleHTpocTpeMHuTenbHOe yCKOPEHHE.

[TepBbiii 3akoH HproTrona. Bropoi 3akoH Herotona. Tpernii 3akoH Hprortona. IlpuHiun
CYIEPIIO3ULIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUS : Crjla TPSHUS CKOIbKEHHUS, CUJIa TPESHUSI TTOKOS,
JPYTUe BUIBI TPECHUS.

Cuma TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOTHOTO TaicHUSI.
JBuxenue rianet Bokpyr Comuna. [lepBas kocMudeckasi ckopocTb. HeBecoMOCTh U eperpy3KH.

PaBHOBecue MaTepuanbHO Touku. AOGCOTIOTHO TBEPAOE Teno. PaBHOBEeCcHe TBEPOTO Tena
C 3aKpEIIEHHOM OChlO BpalieHusi. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec tema. M3meHenne umirynbca. MMImynbe cuitbl. 3aKOH COXpaHEHHS MMITYIIbCA.
PeaktuBHOE ABUKEHMUE.

Mexanndeckas paboTa U MOIIHOCTh. PaboTa CHII TsOKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboThl. [loTeHumanpHash SHEprus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[MorenuumanbHas sHeprus cxxkaroil npyxxunbl. Kunernueckast sneprus. Teopema 0 KHHETUYECKOM
SHEPruH. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

=

Habuntoienne MexaHn4yeckoro JBUKEHHS TeJla OTHOCUTEIbHO PAa3HBIX TEJ OTCUETA.
CpaBHeHUeE ITyTel U TPACKTOPHIl JBUKEHUS OJTHOTO M TOT'0 XK€ Tela OTHOCUTEIBHO Pa3HbIX
TEeJ OTCYETA.

N3mepenune CKOpOCTH U YCKOPEHHUS IPSIMOIMHENHOT O ABUKECHUS.

HccenenoBanne Npru3HakoB PABHOYCKOPEHHOTO JBUKEHUS.

Habmtonenue nBuKeHuUs Tea 1o OKpyKHOCTH.

Habmtonenne mMexaHuueckux SIBICHHUH, MPOUCXOASIINX B cucteMe orcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOuHeTa (PU3NKH.

7. 3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChI TeNa U JEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOAECHCTBUU TEIl.

9. N3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnynabca Npyu B3aUMOAECHCTBUU TEN.

11. TIpeoOpa3oBaHusl SHEPTUU IPU B3aUMOACUCTBUU TEl.

12. CoxpaHeHne UMITYJIbCa IIPU HEYIIPYTOM B3aMMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca Mpu abCOMIOTHO YIIPYroM B3aUMO/ICHCTBUH.

14. HaOiroieHHEe pEaKTHBHOTO JBUKCHUS.

15. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU TTPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUHU MIPU ABUKEHUU TeJla MO JCHCTBUEM MPY>KUHBI.

N
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Jlabopamopuovie pabomot u onvimel.
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10.

11.

KoncTpynpoBanue TpakTa Aajis pa3roHa u JajbHEHUIIEero paBHOMEPHOTO IBFYKCHHS IIIapUKa
WJTH TCIICHKKH.

Ompenenenue cpeaHel CKOPOCTU CKONBKEHUsS Opycka WIM JBIKEHHUS IIapuKa To
HAKJIOHHOW MJIOCKOCTH.

OrnpeneneHne yCKOPEHUsS Telna TPH PaBHOYCKOPEHHOM JIBIDKCHHHM 110 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPHU PABHOYCKOPEHHOM JBWIKEHUU Oe€3
HaYaJIbHOH CKOPOCTH.

[IpoBepka rUMoTe3bl: €cIu MpU PaBHOYCKOPEHHOM JIBIKEHUU 0e3 HadaabHOW CKOPOCTH
MYTH OTHOCATCS KaK sl HEYETHBIX YMCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHHU
OJIMHAKOBBHI.

UccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO JIABJICHUS.
Onpezaenenne Ko3(pPUIEHTa TPECHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTH MPYKUHBI.

Onpenenenue pabOTHl CHJIBI TPEHUS TIPU PABHOMEPHOM JIBIDKEHUM Tela TIO
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTBl CHJIBI YNPYrOCTH TPU TMOABEME Tpy3a C MCIHOJIB30BAaHUEM
HETOIBUKHOT'0 U TIOJIBUKHOT'O OJIOKOB.

H3ydeHue 3aKkoHa COXpAHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckune KoJe0aHus M BOJHBI.

KonebatenbHoe apmxkenue. OCHOBHbIE XapaKTEPUCTUKH KOJI€OAHWI: MEpUOJ, YacToTa,
amIuIATyna. Marematnueckuii W NOPYXKUHHBIM MadATHUKM. [IpeBpamienue »Hepruv npu
Kose0aTenbHOM JIBUKECHUU.

3aTYX8.I-OH_[I/Ie KoJeOaHusI. BBIH)DKI[GHHLIG xonebanusa. Pesonanc. MexaHH4ecKue BOJIHBL.

CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJII:HI:IG " HOIICPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
e€ pacnpocTpaHeHusa. MexaHM4YeCKUe BOJIHbI B TBEPIOM Te€J€, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTB 3ByKa M BbicOoTa ToHA. OTpaxkeHue 3Byka. IHGpa3ByK u yIbTpa3BYK.

Jemoncmpayuu.

IR

Habmoenue xonebanuii Tei moja AeHCTBUEM CUJIBI TSXKECTHU U CHIIBI YIIPYT'OCTH.
Habmonenue xonebanwuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hao6mronenne BeIHYKIEHHBIX KoJieOaHU U Pe30HaHCa.

PacmipocTpanenre mpoAoONbHBIX U MTOMEPEUYHBIX BOIH (HA MOJIEIN).
HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKUI PE30HAHC.

Jlabopamopusie pabomut u onvimel.

no

Omnpenenenre 4acToOThl U Mepuojia KoiedaH!il MaTeMaTUYecKOro MasTHHKA.
Omnpenenenne 4acTOTHl U Mepuo/ia KouedaHuil Mpy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJIEOAHU TTOIBEIIEHHOT'0 K HUTHU TPy3a OT JJIUHBI
HUTH.

HccnenoBanne 3aBUCHMOCTH Tepuojia KoineOaHUW MPYKHUHHOIO MAasTHHKA OT MAacChl

rpys3a.
[TpoBepka HE3aBUCUMOCTH Tepro/a KolebaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl

rpysa.



6. OmNbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IepHoAa KojieOaHUi NPYKUHHOTO MasiTHHKA
OT MacChI Tpy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaACHUS.

Pasznen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE TOJIe. DJEKTPOMArHUTHbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHLIX BOJIH. VICIIONb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUUIsl COTOBOU
CBS3U.

DnekTpoMarHuTHas npuposa ceeta. CkopocTh cBeTa. BonHoBbIE CBOICTBA CBETA.
Hemoncmpayuu.

1. CpolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomut u onvimel.
1. H3yyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TenedoHa.
Pasnen 11. CBeToBble siBJIeHHS.

JlyueBasi monens cBera. Mcrounuku cBeta. I[IpsiMonuHelHOE pacnpocTpaHEHUE CBETa.
3armenust Connna u Jlyasl. Otpaxkenue csera. [lmockoe 3epkano. 3aKoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3akoH mpesomyieHus cBera. [loHoe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonb3oBanue MOIHOT0 BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox mydedr B nmH3e. Onrtuueckas cuctema ¢oroarmapara, MHUKPOCKONAa U
Teneckona. a3 kak ontuyeckas cucrema. biim3opyKoCTs M TaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CliO)KEHUE CIEKTPATbHBIX I[BETOB.
Hucnepcus ceera.

Jemoncmpayuu.

[IpsamonuHeitHOe pacnpoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenune n3o00pakeHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon mydeld B cobuparomieii JuH3e.

XoJ 1y4del B pacCeuBarolen JIMH3E.

[Tonydenue n300paskeHUii ¢ TOMOIIBIO JINH3.

. [Ipuamun neficTBus doroanmaparta, MUKPOCKOITA U TEIECKOIIA.
10. Mogens riasa.

11. PasnoxeHue 0enoro cBeTa B CIEKTD.

12. Tlomy4eHue OEOro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

©oo N R~wWNPE

Jlabopamopuvie padomut u onvimol.



1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPAXKSHHUS CBETOBOI'O JIyda OT yIJia MaJACHHUS.
N3ydeHne xapaKTepUCTHK H300paKEeHHUS ITPeIMETa B TUIOCKOM 3epKalie.

HccnenoBanue 3aBUCHMOCTH YIJIa TIPETOMIICHUSI CBETOBOTO JIyda OT yrjia MajeHus Ha
I'PaHUILIE «BO3yX—CTEKIION.

[Tonyuenue n300pakeHUI ¢ TIOMOIIBIO COOUPAIOIICH JTUH3HI.

Onpenaenenne GOKYCHOrO PACCTOSIHUS U ONITHYECKOM CHJIBI COOMPAFOIICH JIMH3BI.

OMBITHI 11O Pa3IOKEHUIO OCIIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETAa HPEIMETOB INPU HMX HAOIIOJCHUU dYepe3 IIBETOBBIC
(GUIBTPHL.

w N
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Pa3nen 12. KBanToBbIe sIBJICHUS.

OmneiTel Pesepdopna u minanerapuas mozaenb aroma. Moaens atoma bopa. Ucnyckanue u
noruionieHre ceera aroMoM. KBantsl. JInuneiuaTbie crieKTpsl.

PagnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass mopzens aromHoro szapa. HM3zorombel. PanuoaktuBHbIE mnpeBpamieHusd. l[lepuon
nonypacnaﬂa ATOMHBIX smep.

SnepHble peakiuu. 3aKOHbI COXPAaHCHHS 3apsIOBOr0 U MacCOBOIO YMCENl. DHEPIHs CBI3U
aTOMHBIX sifiep. CBsI3b MacChl ¥ SHEpruu. Peakiiuu cuHTE3a U AeNICHHS saep. MIcTOUHUKY SHEprun
ComHiia u 3B€31.

SAnepuas sHepretuka. J[efcTBUsL paIMOaKTUBHBIX U3JIYYEHHUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CHCKTpBI HU3JIYUCHUA U ITOIIOMICHMA.

CrexTpsl pa3IMvHbIX Ta30B.

CnekTtp Bosopoa.

Habmonenue TpekoB B kamepe Buiibcona.

Pabota cuérunka HOHU3UPYIOMUX U3Ty4EeHUH.

Perucrpanus nsinydeHust npupoJIHBIX MUHEPATIOB U TPOLYKTOB.

o0k wnPE

Jlabopamopnovie pabomot u onvimel.

1. HaGnromeHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3TY4YEHUSI.

2. HccnenoBanue TPEKOB: H3MEPEHHME OJHEPrHM YaCTHIBI 10 TOPMO3HOMY HyTH (IO
¢dororpadusam).

3. U3mepeHue paanoakTUBHOTO (poHAa.

IoBTOPUTEIHbHO-0000IAIOINI MOTYJIb.

[ToBTOpUTETHEHO-0000IIAOIINI MOTYJTb TIPEAHA3HAYEH JJI CHCTEMAaTHU3aIuu U 0000IIIeHHs
MIPEIMETHOTO COAEPIKAHMSI U OMbITA ACSITEIbHOCTH, TPUOOPETEHHOTO MTPH U3YYEHUH BCETO Kypca
¢u3nKy, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYIApCTBEHHOMY 3K3aMeHy Mo (u3uke Juis
o0yyaronmxcs, BbIOpaBIIMX 3TOT Y4EOHBIHN MpeaMeT.

[Ipu u3ydeHnn TaHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI IEATEIHLHOCTH,
Ha OCHOBE KOTOpPBIX OO€CIeunBaeTCsl JOCTHI)KCHHE TMPEAMETHBIX ¢ METalmpeIMETHBIX
IJIAHUPYEMBIX pe3ylbTaToB o00ydeHus, (opMHupyeTcs ecTEeCTBEHHOHAyuYHasi TPAMOTHOCTh:
OCBOEHME HAYUYHbBIX METOJIOB UCCIIEAOBAHUS SIBJICHUHN MPUPO/IbI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU



OOBSICHSTH (bHSI/IquKI/Ie SABJICHUS, IPUMCHSS ITOJTYYCHHBIC 3HAHHW, pCIIATh 3aJa4ud, B TOM YHCJIC
Ka4CCTBCHHBIC 1 SKCIICPUMCHTAJIbHBIC.

[IprHIMNIHATIBEHO EATEIbHOCTHBIA XapaKTep JaHHOTO pa3Jiesa peaau3yercs 3a CYET TOro,
YTO 00y4arolrecs BhIMOIHAIOT 331aHuUs, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE MOJYyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSCHATH (DU3UUYECKUE SIBJICHUS
B OKpY’KaloIllel MPUPO/Ie U MOBCEAHEBHON HKU3HU;

HCIIOJIb30BaTh HAYYHBIC MCTOAbI HMCCJICAOBAHUA (bI/ISI/I‘IGCKI/IX fIBJ'IGHI/IfI, B TOM 4YHCIIC IJIA
IIPOBCPKU I'MITIOTE3 U IMOJTYUCHHSA TCOPCTUICCKHUX BBIBOAOB,

OOBSICHATE HAayY4YHBIC OCHOBBI HauOoyiee BaKHBIX I[OCTI/I)K@HI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFI/II\/II,
HaIIpuMep, IMPakKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHEPIUM HA OCHOBC 3aKOHA
IpeBpallCHUA U COXpPaHCHUA BCCX U3BCCTHBIX BUJIOB S9HCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA30BAHUA

I/IBY'-IGHI/IC (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6H.[€FO 06p33013aH1/I;1 HaIrpaBJICHO HA JOCTHIKCHHUC
JJMYHOCTHBIX, MECTAIIPCAMCTHBIX U ITPCAMCTHBIX OGp&BOBﬁTGHLHLIX PE3yJIbTAaTOB.

B pesynpraTe wu3ydeHus GU3MKM Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHus Yy
oOyJaronierocs Oy1yT cOpMHPOBAHbI CJICIYIONIUE TUYHOCTHBIC PE3Y/IbTaThl B YaCTH:
1) naTPHOTHYECKOT0 BOCTIUTAHUSA:
—TpOsIBJICHHE MHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (U3MUYECKOi
HayKH;
—IIEHHOCTHOE OTHOIIICHHE K JIOCTHIKEHUSAM POCCHUCKUX yUEHBIX-(DU3NUKOB;
2) rpaKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
—TOTOBHOCTh K AaKTHBHOMY Yy4YacTHUIO B OOCYXKJIEHHUM OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN (DU3HKY;
— O0CO3HaHUE BaXXHOCTH MOPAIbHO-3TUYECKHUX MPUHLUIIOB B JEATEIHHOCTH YUEHOT0;
3) 3cTeTHYECKOT0 BOCTIUTAHUS:
—BOCIIPUSITUE ACTETUUYECKUX KauecTB (PU3NYECKOW HAyKu: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOroCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUS:
—O0CO3HaHUE IIEHHOCTH (U3NYECKOM HayKH KaK MOIITHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAJKHEUIIEH COCTABIISIIOLIEN KYJIbTYpHI;
— pa3BUTHE HAYYHOI JTI0003HATENILHOCTH, MHTEPECa K UCCIIE0BATEIBCKOMN IEATENbHOCTH;
5) dopMupoBanus KyJbTypPbl 310POBbSI M IMOLUOHAIBHOI0 0J1aArONOTYYHs:
—OCO3HaHUE IEHHOCTH 0e30MacHoro odpasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BKHOCTH TIPaBHJI OE30IMIACHOTO MOBEIACHHS HAa TPAHCIOPTE, HAa JIOPOrax, ¢ JJIEKTPUUYECKUM U
TETUIOBBIM 00OPY/IOBAaHHEM B JOMAIITHUX YCIIOBUSX;
—c(OpMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro ke
IpaBa y JIpyroro 4ejoBeKa;
6) TPY10BOT0 BOCTIUTAHUSA:
—aKTUBHOE YyYacTHE B pEIICHUU MPaKTUYECKUX 3amad (B paMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3alliy, ropoja, Kpas) TEXHOJIOIMYECKOW U COIMATbHONW HANpPaBICHHOCTH, TPEOYIOIINX B
TOM 4Hrciie U GU3NIECKUX 3HAHUH;
—MHTEpeC K MPaKTUYECKOMY U3YUYECHHUIO podeccuii, CBA3aHHBIX C (DU3HKOM;
7) 3K0JIOTN4€eCKOr0 BOCTIMTAHUS:



— OpUEHTAaINsI Ha TpUMEHEeHNe GU3UYECKUX 3HAHUH JJIs PEIICHHs 3a7a49 B 00J1aCTH OKpYKaromen
Cpelbl, MUIAHUPOBAHUS ITOCTYIKOB M OLICHKH MX BO3MOXKHBIX TOCIEACTBHUM JUISI OKpYKaromen
Cpebl;

— O0CO3HaHUE TJI00ATTLHOT0 XapaKTepa IKOJOTHUECKHUX MPOOIeM U IyTel UX pelIeHuUs,

8) azanTannu K H3MEHSIIOIIMMCSH YCJIOBHSIM COIIHAJILHOI W MPUPOIHOI cpeabl:
—TOTPeOHOCTh BO B3aMMOJCHCTBUU TPU BBIMOIHEHUN HMCCIEIOBAHUI W MPOEKTOB (hHU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— MIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO eATEeIbHOCTh;
—TOTpeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWMU, B TOM 4HUCIE (HOPMYIUPOBATH UIACH, TTOHATHUS,
TUIIOTE3bI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

—0CO3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 0071aCcTH (DU3UKH,

— IUTAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (DHM3UYECKUX 3HAHUN;

— CTPEMIJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3H ITPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHUCJIEC C UCTIONB30BaHUEM (PU3NUYECKUX 3HAHUH;

— OLICHKA CBOUX JCUCTBUM C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX I100ATBHBIX
HOCJICACTBUN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOGHHS mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanmsi y oOydwaromerocs OyayT cGhOpMHPOBAHBI MeTANPEIMETHbIE Pe3YJbTAThI,
BKJIIOYAIOIME TI03HABATEJIbHbIE YHHUBEpCaJIbHbIE YyueOHbIE JEMCTBHS, KOMMYHUKAaTHUBHBIC
YHHUBEpCAIbHbIE Y4eOHbIE NEHCTBUS, PETyISITHBHBIC YHUBEPCAIbHBIC YICOHbIE IEHCTBUS.

IHo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jornueckue aAeiicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKN 0OBEKTOB (SIBJICHUN );

yCTaHABIMBATh CYIIECTBEHHBIM TNpPU3HAK KIACCH(PUKAIMU, OCHOBAaHHUS Ui OOOOIICHUS U
CpaBHCHUS,

BBISIBJISITh  3aKOHOMEPHOCTH U INPOTHBOPEYHS B paccMaTpuBaeMblX (akTax, JaHHBIX U
HaOIIOIEHUSX, OTHOCSIINUXCS K (DU3HUECKUM SBICHUSM;

BBISIBIISITh NIPUYMHHO-CJICICTBEHHBIC CBSI3M NIPHU U3YyYEHUU (PU3UUYECCKHUX SIBJICHUN H TIPOIECCOB,
JIeNIaTh BBIBOJIBI C UCIIOJB30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX YMO3AKIIFOUCHUH, BBIJIBUTATh
THITOTE3bI O B3aUMOCBSI3SIX (PU3UUCCKUX BEITHYUH;

CaMOCTOSITENTLHO BBIOMpATh CHOCO0 pemieHuss ydeOHOW Gu3nuecko 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHUs, BHIOOp HamOoJee MOIXOASAIIETO ¢ y4ETOM CaMOCTOSITEIhHO
BBIJICIICHHBIX KPUTCPHECB).

ba3oBble ucciaenopatebckue AeiiCTBUS .

KCIIO0JIb30BaTh BOIPOCHI KAaK MCCIIEI0BATEIbCKIUI HHCTPYMEHT MMO3HAHMUS;

MPOBOJIUTH 1O CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIM (U3UUYECKU
9KCIIEPUMEHT, HEOOBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHWBATh Ha MPHUMEHHMOCTh M JIOCTOBEPHOCTh WH(MOpMAIMIO, TONYyYEHHYIO B XOJE
WCCTIEIOBAHUS WIIH DKCIIEPUMEHTA;

CaMoCTOATENbHO (popMynHpoBaTh O0OOOIIEHHMS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOII0ICHUS, ONBITA, UCCIIEIOBAHNUS;



MIPOrHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3NUYECKUX MTPOLIECCOB, & TAK)KE BbIIBUTATh
MIPEATNON0KEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ nundopmanmeii:

MPUMEHSITh Pa3IMYHbIC METO/IbI, HTHCTPYMEHTBI U 3aIPOCHI MPU MOUCKE U 0TOOpEe MHPOpMAITII
WJTU JAHHBIX C YYETOM MPEIOKEHHON yueOHoN (pr3nueckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIIMIO PA3JTUYHBIX BUIOB H
(hopM mpecTaBICHUS,

CaMOCTOSAITENILHO ~ BBHIOMpPATh  ONTUMadbHYIO (opMmMy mpencraBieHuss HHPOPMALMU U
WUTFOCTPUPOBATH pelacMbIe 3a7aud HECIOKHBIMUA CXEMaMH, JUarpaMMaMu, HHOW rpadukod u
X KOMOMHAIUSIMH.

KoMMyHnKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUSA:

B Xxo0/ie OOCYXJeHHS Y4eOHOro Marepuajia, pe3yIbTaToB JIabOpaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KJIa€MOW TE€Mbl W BBICKA3bIBaTh WJICH, HallCJICHHBIC Ha
pelIeHre 3a1a9u U TOoJIepKaHue OJIaroKenareIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXACHUS C CYXKJCHHSMH JIPYTHMX YYaCTHHKOB JHaliora, OOHapyXHUBaTh
pasiuyue U CXOACTBO MO3UIINH;

BBIpa)XaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEACTABIISITh PE3yJAbTAaThl BBITOTHEHHOTO (PU3MYECKOro ombiTa (IKCIEPUMEHTA,
HCCIIEIOBAHMS, TIPOCKTA);

TTOHUMATh M UCITOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON M WHIUBUAYAIbHOU paOOTHI PH PEIICHUH
KOHKPETHOH (hU3UYIECKOM MPOOIIEMBI;

MPUHUMATDH 1IETTU COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATH JACHCTBHUA IO €€ JOCTHIKEHUIO:
pacnpeneisaTh POJU, OOCYKIaTh IPOIECChl M PE3yJabTaThl COBMECTHOM pabOThI, 0000IIaTh
MHEHHS HECKOIBbKUX JTIOJCH;

BBITIOJIHSITH CBOIO YaCTh Pa0OTHI, JOCTUTAsI KAYECTBEHHOT'O Pe3yiIbTaTa 10 CBOEMY HAIPABJICHHUIO
1 KOOPJIMHUPYS CBOM JICUCTBUS C IPYTHUMH YI€HAMH KOMaH/IbI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJla B OOIIMH IPOIYKT IO KPUTEPHUSAM, CaMOCTOSATEIHHO
c(hopMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbBIE YHHBepcaJbHbIE YUeOHbIE 1eHCTBHUS
Camoopranm3zanms:

BBIBJIAITH TPOOJIEMBI B KMU3HEHHBIX W YUE€OHBIX CHUTYyallMsiX, TPEOYIOIIMX IJIs PEHICHUS
(bu3nuecKux 3HAHUI;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS pEHIeHUN (MHIMBUAyaIbHOE, MPUHITHE
pelieHus B rpynie, IpUHITHE PEIICHUN TPYIIOoN);

CaMOCTOSITENTHO COCTAaBJIATh AITOPUTM pelIeHus: (PU3NUecKol 3a/1aui WK TJIaHa UCCIIEIOBAHUS
C yu€TOM WMEIIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
npeyiaraéMble BApUAHTBI PEHICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'lb, IMOLMOHAJIbHBIA HHTEJIEKT:
JAaBaThb aJICKBATHYIO OLICHKY CUTYalluU U NpCjiaraTh IjiaH eé U3MCHCHMUA,

OOBSICHITH MPUYUHBI JOCTHKEHUS (HEOCTUXKEHHUSI) PE3YJIBTATOB JESTEIHbHOCTH, JaBATh OLICHKY
MIPUOOPETEHHOMY OIIBITY;



BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHUSA (DU3UUECKOro
WCCIIEIOBaHMsI WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIMHUOOK, BOSHHUKIIUX TPYIAHOCTEIH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejioBeKa B XOJ€ CIopa WIM AUCKYCCHU Ha HAay4yHYIO TeMy,
IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;

MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU PeIIeHnH (PU3NYECKUX 3a7a4 WM B YTBEP)KICHUAX Ha
HAYYHBIE TEMBI U TAKOE K€ IPABO JAPYIoro.

INPEAMETHBIE PE3YJIBTATDI

K xoHiy o0y4yenus B 7 Kjacce rmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JAOKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHI:

WCIIONIB30BaTh TOHATHSA: (DU3WYECKUE W XHUMHUYECKHE SIBIICHUs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJIeNb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJNa, arperatHble COCTOSHHUS
BemecTBa (TBEpPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe MABIKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPaeKTOpHs, PaBHOJCHCTBYIOMIAA cuja, AchopMaIus
(ynpyrasi, miacTuyeckas), HeB€COMOCTb, COOOIIAOIIUECS] COCYIbI;

paznu4ath siBiieHus (Mg y3us, TEIIOBOE IBIKEHNE YaCTHII BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE JIBH)KCHHE, WHEPILHs, B3aUMOJICHCTBHE TeEl, paBHOBECHE TBEPIBIX TET C
3aKpeIIEHHON OChIO BpallleHUs, Tiepeiadya JaBlIeHUs TBEPABIME TellaMH, KHUIKOCTSIMHU U Ta3aMu,
aTMoc(hepHoe JaBlieHue, IIaBaHUEe T, TPEBPAIICHUS MEXaHHUECKON SHEPTHH ) TI0 ONTUCAHHIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SBJICHHE;
pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIe
(u3nueckue SBICHUS B MPHUPOJIC: IPUMEPHI JIBIKEHUS C PA3JIMYHBIME CKOPOCTSMH B >KUBOU U
HEKXUBOW TPHUPOAE, ACHCTBHUE CUJIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSHHE aTMOCHEpPHOTO
JIABJICHUS Ha KMBOW OpraHU3M, MJaBaHUE PHIO, pplUark B Teje YeIoBeKa, MPU 3TOM MEPEBOAUTH
MIPAKTUYECKYIO 33/1a4y B Y4COHYIO, BBIICISTH CYIIICCTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3NIESCKIX
SIBIICHUI,

OIMKMCHIBATh U3YyUYCHHBIE CBOMCTBA TENl U (PU3UYECKHUE SBIICHUS, UCIIOJIBb3Ys (PU3NUECKUE BEIIMUYNHBI
(macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMs, MYyThb, CKOPOCTb, CPEIHSS CKOPOCTh, CHIJIA
YIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHUjla TPSHHUsI, JaBJieHne (TBEPIOro Tela, )KUKOCTH, Ta3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHW4Yeckas padoTa, MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHUIBI,
KOX(PUITUEHT MOJIE3HOT0 CHCTBUS MEXaHU3MOB, KWHETUYECKAas ¥ TOTEHIIUATbHAS YHEPT U ), TIPU
OIMMCAHUH TPABUIILHO TPAKTOBATh (PH3UIECKHI CMBICIT UCIIOIB3YyEMbIX BEJTUYHH, UX 0003HAUYCHUS
W eAUHUIBI (PU3NUECKUX BETUYMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIONIUE JAHHYIO (PU3HYECKYIO
BEITUYHMHY C JIPYTUMH BETUYMHAMHU, CTPOUTH IpaUKu M3y4EHHBIX 3aBHCHUMOCTEH (hHU3MUECKUX
BEJIMYNWH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M TIPOIECCHI, HCIONB3Yys TpaBUiIa
CIIO’KEeHHUSI CHJI (BJIOTb OIHOM TpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesia, IPaBHIIO
paBHOBecHsI pbrdara (0JI0Ka), «30JI0TOe MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHCHHS MEXaHUYECKOH
SHEPTHHM, TPU OTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTeMaTHYeCKOe BBIPAKECHUE;

OOBSICHATh (PU3WYECKUE SIBICHHSI, MPOIECChl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTYallMi TTPaAKTHUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BBISBIATH MPUUYNHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTHh OOBsCHEHUE W3 |-2 JOrMYecKuX MIaroB ¢ OMopoil Ha 1-2 H3y4EeHHBIX CBOMCTBA
(bu3HUECKUX SIBICHUN, PU3HUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH,



pemiate pacuéTHble 3a7auu B 1—2 HEHCTBUSA, UCHOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
(u3nuecKkue BEMTMYHMHBI: Ha OCHOBE aHAIM3a YCIOBUS 33/Ja4dl 3alHChIBATh KPAaTKOE YCIIOBHE,
MOJICTABIIATH (PU3HUECKUE BEIMYMHBI B (POPMYIIBI U TIPOBOJIUTEH PACUETHI, HAXOJUTH CIPABOYHBIE
JTaHHBIE, HEOOXOAMMBIC UIS pPEIICHUs 3a7a4, OICHUBATH PEAIMCTHUYHOCTh IOJYUYCHHOU
(bu3MUECKOi BETUYNHBL;

pacro3HaBarh MPOOIEMbI, KOTOPhIE MOXHO PEIIUTh TPU MOMOIIN (U3HMUECKUX METOJOB, B
ONHMCAHUHU WCCIICIOBAHUS BBIICSATH IMPOBEPSIEMOE IMPEANONOKEHHE (THUIIOTE3Yy), pa3audaTrh U
WHTEPIPETUPOBATH MOITYYECHHBIN pe3ylbTaT, HAXOAUTh OLIUOKH B XOJI€ OIbITA, JENIaTh BHIBOJIBI
T10 €r0 pe3yJibTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHHN WU (PU3NYECKUX CBOWCTB TEIN:
(dhopMynupoBaTh MPOBEPSEMbIE NPEINOI0KEHUs, COOMpPATh YCTAHOBKY HU3 IMPEII0KEHHOrO
000pyI0OBaHUs, 3aITUCHIBATH XOJ] OMBITa U ()OPMYIUPOBATH BHIBOJIBI,

BBITIOJIHSITH TPSIMBIE WU3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MacChl Tela, 00bEMa, CHIIBI |
TEeMIEepaTyphl ¢ UCIOIB30BAHNEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aNMUCHIBATH MTOKA3aHUs
MPUOOPOB C YYETOM 3aaHHOM a0COIFOTHOM IMOTPEIIHOCTH H3MEPEHUM;

MPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3UYECKOM BEIUYMHBI OT JPYrol c
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI (3aBUCMMOCTH IIyTH PABHOMEPHO JBUXKYLIETOCs Tejla OT
BPEMEHH [IBHKEHHS Tella, CHUJIBI TPEHHs CKOJBXKEHHs OT Beca Tela, KayecTBa 00pabOTKH
MOBEPXHOCTEN TeJl M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIU CONPUKOCHOBEHUS TEN, CUIIbI
YIPYTrOCTH OT YAJIUHEHUS IPYKUHBI, BBITAJIKWBAIOIIEH CUITBI OT 00BbEMa NOrpyKEHHON YacTH Teja
U OT TJIOTHOCTH >KMJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT IIYOHHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBUH IJIaBaHUs TeJl, YCIOBUM paBHOBECHS pblyara M 0JIOKOB), y4acTBOBATh
B IUIAHUPOBAHMHM Y4e€OHOTO HCCJIEAOBAHUS, COOMpPATh YCTAHOBKY W BBINOJHSATH H3MEPEHUS,
clenys TpeagoKEeHHOMY TIUIaHy, (UKCHpOBaTh pe3yiabTaThl TMOJYYEHHOW 3aBHCUMOCTH
(U3MUECKUX BENUYHH B BHUAC MPEUIOKCHHBIX TaOMUI] W TpaduKOB, [ENaTh BBIBOJBI IO
pe3ynbTaTam UCCIICIOBAHMUS;

MIPOBOANTH KOCBEHHBIE M3MEpeHHs] (U3UUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPJIOTO Tella, CHJIa TPEHUS CKOJIBKEHMS, MJaBJIEHWE BO3/AyXa, BBITAIKUBAIOIIAS CuUJa,
JEUCTBYIOMIAsl HA TIOTPYKEHHOE B KUJIKOCTH TEJ0, KO3 (MUIIMEHT MOJIE3HOTO ACHCTBHSI TIPOCTHIX
MEXaHHU3MOB), CJIeysl MPEAT0KEHHOM WHCTPYKLIMH: MPH BBINOJIHEHUHU H3MEPEHHIl cobupaTh
SKCIEPUMEHTANIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHUE UCKOMOM BEIMYHUHBL;

coOro1aTh TIpaBUjIa TEXHUKU O€30MacHOCTH MPpHU padboTe ¢ J1abopaTopHbIM 000PYAOBAHHUEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOMIAIOIINECs COCYbl, OapOMETp, phIYar, MOABMKHBIN M HEMOJBUKHBINA OJIOK,
HaKJIOHHAs! TIJIOCKOCTh;

XapakTepu30BaTh MPUHLMIIBI JEHCTBUS H3Yy4EHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha UX onucaHus (B TOM 4YHWCIe: TMOAMIMIHUKHA, YCTPOHCTBO BOJIOIMPOBOJA,
TUPABIMYECKUIM TPEecc, MaHOMETP, BBICOTOMEp, MOPIUIHEBON HAcOC, apeoMeTp), HCIOJIb3Ys
3HaHMUSI O CBOWCTBAaX (U3NYECKUX SBICHUH U HEOOXOIUMble (HU3NYECKHE 3aKOHbl U
3aKOHOMEPHOCTH;

MIPUBOJUTEL MPUMEPHI (HAXOIUTh MH(POPMAIMIO O MPHUMEpax) MPAKTUYECKOT'O0 HCIIOIh30BAHUS
(bU3MYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHust 0€30MacHOCTH MIPH OOpAIEHUH C
nmpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TTOBEJICHUS B OKPYKAIOIIEeH cpefie;

OCYIIECTBJISITh OTOOp MCTOYHUKOB HMHpopManuu B MHTEpHETE B COOTBETCTBHMU C 3aJIaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUM W NYTEM CPAaBHEHUS pPa3JIMYHBIX
WMCTOYHUKOB BBIACIATh HH(POPMAINIO, KOTOpas SBIISIETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEI0CTOBEPHOM;

WCIONB30BaTh MPHU  BBINOJHEHUH YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJSIPHYIO JIMTEPATypy
(u3MUECKOro cojiepKaHusl, CIPAaBOYHBIE MaTepUaNbl, pecypchl cetu VIHTEpHeT, BIIAJeTh
nmpuéMaMHu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpMAIMKM W3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;



co3JlaBaTh COOCTBEHHBIE KPAaTKHE IMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 UCTOYHUKOB
nHpopMaluu (HU3NYECKOro COoepKaHUs, B TOM YHCIIe MyOINYHO AeaTh KpaTKue COOOLIEeHus O
pe3yapTaTax NPOEKTOB WM Y4e€OHBIX MCCIEAOBAHMUN, NIPU 3TOM TI'PAMOTHO MCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN annapat Kypca GU3HUKH, COPOBOKIATH BHICTYIIJICHUE NTPE3EHTAIUEH;
IIPY BBINOJIHEHUH y4eOHBIX MTPOEKTOB U MCCIEIOBAHUN pacnpenensTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJa4aMH, CIEIUTb 3a BBIIOJHEHHEM IUIAHA JCUCTBUN,
a/IcKBaTHO OIIEHMBATb COOCTBEHHBIM BKJIAJ B JEATEIHOCTb TIPYIIIbI, BBICTPAUBATDH
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, YUNTHIBAsi MHCHUE OKPYKAIOILHUX.

K xonmy oOydeHus B 8 kJjacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh cOPMUPOBAHHOCTH Y 00yUYAIOUINXCS YMEHHI:

HCIIOJIb30BATh MOHATHS: Macca W pa3Mephbl MOJICKYJI, TEIJIOBOE TBMIKCHHE aTOMOB M MOJICKYII,
arperatHble COCTOSHUSI BEIECTBA, KPUCTAIMYECKHE U aMOp(HbIE Tena, HACBIIICHHBIA H
HEHACBHIIICHHBI TMap, BIAKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS SHEPTus, TEIJIOBOI
JBUTATEIb, OSJEMCHTAPHBIA JJICKTPUYCCKUI 3aps], SJIEKTPUYECKOE TI0Je, MPOBOJHUKUA U
JUDJIEKTPUKHU, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;

pa3nuuaTh SBJICHHS (TEIJIOBOE PACIIMpPEHHE W CKAaTHe, TeIulonepeaada, TeIIoBOe PaBHOBECHE,
CMauMBaHWe, KANWJUIAPHBIC SBJICHUS, WCIAPCHUE, KOHJICHCAIUS, TUIABJICHUE, KPHUCTAUTA3AIHS
(oTBepaeBaHME), KUIICHHWE, TeIonepeaadya (TErIONPOBOTHOCTh, KOHBEKIIUS, H3IydeHHUe),
JNeKTpU3alus TeJd, B3aUMOJCHCTBHE 3apsa0B, NEHCTBHUS DIEKTPHUECKOTO TOKa, KOPOTKOE
3aMBIKaHUE, B3aUMO/JICHCTBIE MAarHUTOB, JICHCTBUE MAarHUTHOTO TOJII HA MPOBOJAHHUK C TOKOM,
9JICKTPOMArHUTHAS WHJYKIIHS) TI0 OMUCAHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE ONBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (pU3UUecKoe SBICHHE,

pacro3HaBaTh NPOSBICHUE U3YICHHBIX (DHU3UYECKUX SBJICHHUI B OKPY)KAIOIIEM MHUPE, B TOM YHCIIe
(¢u3nueckre SBJICHHUS B IMPHUPOJAC: MOBEPXHOCTHOC HATSHKCHHE W KalWUIIPHBIC SBJICHHS B
MpHUpoJie, KPUCTAIUIBI B MpUpoe, u3nydenre ConHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bI,
o0pa3oBaHME POCHI, TYMaHa, MHEs, CHETa, YJIEKTPUUECKUE SBIICHUS B aTMoc(hepe, 2IIeKTpHIecTBO
KUBBIX OpPTaHW3MOB, MAarHUTHOE IOJI€ 3eMIIH, Jpei( MOIIOCOB, POJIb MArHUTHOTO TIOJS JUIS
KU3HU Ha 3emiie, MOJSPHOE CUSHUE, TIPU ATOM MEePEBOJIUThH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIICTISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UYECKUX SBICHUI;

OIHCHIBATh N3YYCHHBIC CBOWCTBA TEl M (PH3UYCCKHE SIBIICHUS, UCIIONB3Ys (DU3HMUECKUE BEITHUNHBI
(Temrieparypa, BHYTPEHHSISI SHEPTUSI, KOMTUYECTBO TEIUIOTHI, yIeJIbHas TeIIOEMKOCTh BEIECTBa,
yIenbHas TeI0Ta IIIABJICHMSI, YelbHas TeIIoTa mapooOpa3oBaHus, yIeIbHAs TEIIOTa CTOPAHUS
TOITUBA, KOI(DPHUIIMEHT TOJE3HOro JICHCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTEIIbHAS BIKHOCTH
BO3/yXa, JJIGKTPUYECKHI 3apsj, CHJia TOKa, JJIEKTPUYECKOE HAmpsKEHUE, COMPOTHUBIICHUE
MIPOBOHMKA, y/IETHHOE COMPOTUBICHUE BEIIECTBA, pab0OTa U MOITHOCTh JEKTPHUECKOr0 TOKA),
MpU  ONHMCAHWW TIPABHIBHO TPAKTOBaTh (DHU3UYECKUI CMBICT HCIIOJB3yeMbBIX BEJIIMYUH,
0003HaYEHUS U eIUMHUIBI (PU3MYECKUX BEIUYHH, HAXOIUTH (OPMYJIbI, CBSA3BIBAIOIIUE JTAHHYIO
(bu3MUeCKyl0 BEIHUMHY C APYTUMHU BETUYMHAMU, CTPOUTH TpadyKu HU3Y4EHHBIX 3aBHCHUMOCTEH
(DU3UYCCKUX BEIIMYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUYSCKUE SBJICHUS W TIPOICCCHI, HCIIONB3YsS OCHOBHBIC
MOJIO’KEHUSI MOJICKYISIPHO-KMHETUYECKOM TEOPHH CTPOCHHSI BEIIECTBA, IPUHIIMII CYIEPIIO3UIIUN
nmosieil (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH Oma Il ydacTKa IIeru,
3aKkoH Jxoyns—JIeHia, 3aKkoH COXpaHeHUs SHEPTUH, ITPU ITOM J]aBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aMUCBIBATh €0 MaTEMATHYECKOE BHIPAKEHHE;

OOBSICHATh (PU3UYECKHE TPOIECChl M CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CUTYyaIlHid
MIPAKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BBIABISATH MPUYUHHOCICICTBEHHBIC CBSI3H, CTPOUTH
00BsICHEHHE M3 |—2 JIOTMYECKUX IIIaroB ¢ OMOpOM Ha 1—2 WM3YYCHHBIX CBOMCTBA (DM3MYECKUX
SIBJICHUH, (PU3MUYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemars pacuéTHbIC 3aJadd B 2—3 JICHCTBUSA, UCHOJIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINC
(u3nueckue BEMTMYMHBI: Ha OCHOBE aHA/IM3a YCIOBUS 33/Ja4dl 3alHChIBATh KPAaTKOE YCIIOBHE,



BBISIBJISITh HENOCTATOK JAaHHBIX JJIsS pELIEHUs 3ajJaud, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HeoOXOoauMbIe Uit €€ peIIeHHs, MPOBOAUTh PAcU€Thl U CpPaBHUBATH MOMYyYEHHOE 3HAUCHUE
d)HSquCKOfI BCJINYHHBI C U3BCCTHBIMU JaHHBIMU,

pacrio3HaBaTb HpO6J’I€MI)I, KOTOPBIC MOXHO PpCHIMTH IIPpHU ITOMOIIN (bHSI/ILICCKI/IX METOHOB,
WCIIONB3YSl OMHMCAHHME HCCIEAOBaHUsA, BBIACIATH MPOBEPSIEMOE MPEANONIOKEHHE, OIEHUBATh
HIPaBHUIILHOCTD IMOPpAAKA IIPOBCACHUA UCCICAOBAHMA, ACIATb BBIBOJbI;

MPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (PU3UUYECKUX SBJICHUN WM (DU3UYECKUX CBOWCTB Tell
(kanwIsipHbIE SIBJICHHS, 3aBUCHMOCTb JaBJIEHUS BO3[yxXa OT ero o0b&ma, TeMIeparyphl,
CKOPOCTH TIpOIlecca OCThIBAaHMS W HArpeBaHMsl TMPU HU3IYyYEHUU OT IBETa U3Tydaroulen
(mormomaromeii) MOBEPXHOCTH, CKOPOCTh WCHAPEHUS BOABI OT TEMIIEPATYPhl JKUIKOCTH H
miomaaM e€ MOBEPXHOCTH, SJEKTPHU3AIMs Tel M B3aWMOJIEHCTBUE 3JIEKTPUUYECKUX 3apsi/ioB,
BBaHMOHCﬁCTBHe INOCTOAHHBIX MArduTOB, BH3YyaJd3allldsd MAIrHUTHBIX Hojell IOCTOSHHBIX
MarHuToB, I[GﬁCTBI/I?I MardHMTHOro I1oJis1 Ha IIPOBOJHHMK C TOKOM, CBOICTBA OJICKTpOMArHuTa,
CBOWMCTBA  BJEKTPOABHUTATENs]  TMOCTOSHHOIO  TOKa):  (GOpMyIUpOBaTh  IMPOBEpsSEMbIC
MIPEIONI0KEHUS, COOUPATh YCTaHOBKY U3 MPEAT0KEHHOT0 000pyI0BaHUs, OMICHIBATE XO/T OMBITA
1 (hOpMYyIUPOBATH BBHIBOJIBI;

BBINIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CHUJIbI TOKA,
HampsDKEHUs € HMCMOJNb30BAaHHEM AaHAJOrOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIUYUH,
CpaBHHBATh PE3YJbTAThl U3MEPEHUH ¢ YUETOM 3a/IaHHOIN a0COTIOTHOM IMOTPEIIHOCTH;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OIHOM (DU3UYECKOM BEIUYMHBI OT JPYrol c
HCIIONb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTD COMIPOTUBIICHUS MIPOBOTHUKA OT €T0 JUTHHBI,
momaay MmonepeYHoOro CCUCHHA W YACIbHOI'O COIPOTHUBJIICHHA BCIICCTBA IIPOBOJHHKA, CHIIBI
TOKa, MAYHICro 4Ye€pe3 IMPOBOJHHMK, OT HaAIPOKCHHA Ha MIPOBOJHUKE, HCCICAOBAHUC
MOCTIEA0BATEIHHOI0 U MapaIeIbHOI0 COeTMHEHU I MPOBOJHUKOB): IIJIAHUPOBAThH HCCIIEI0BaHNE,
coOHMpaTh yCTAaHOBKY M BBINOJIHATh W3MEPEHUs, CIEAYs MPEUIOKEHHOMY IUIaHy, (PUKCUPOBAThH
PE3YJIbTaThbL HOJ'Iy‘ICHHOfI 3aBUCUMOCTHU B BHJC Ta6J'II/III n l"pad)I/IKOBj JeJaTb BBIBOABI II0
pe3yapTaTam HCCIe0BaHuUs;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (U3UUYECKUX BETUYMH (yAeTbHas TEMJIO0EMKOCTh BEIIECTBa,
COIIPOTUBIICHUE TIPOBOJHMKA, pab0Ta W MOIIHOCTh SJEKTPHUYECKOTO TOKA): IUIAHUPOBATH
H3MepeHusi, coOUpaTh SKCIIEPUMEHTABHYIO YCTaHOBKY, CIEAys MPEUIOKEHHON MHCTPYKIUH, U
BBIYMCJIATH 3HAYCHUEC BCIIMYHHDBI,

coOro1aTh TIpaBUjIa TEXHUKU O€30MacHOCTH MPpHU padboTe ¢ J1abopaTopHbIM 000PYAOBAHHUEM;
XapaKkTepu30BaTh MPUHIMIIBI JEHCTBHUS H3Y4EHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OIOpPO¥ Ha X OMHUCAaHUsI (B TOM YKCJIE: CUCTEMAa OTOIICHHUS JIOMOB, TUTPOMETP, MapoBasi TypOurHa,
aMIIepMeTp, BOJIBTMETP, CUETUMK DIICKTPUYECKON DHEPTUH, SJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTe/IbHbIC AJIEKTPONPUOOPHI (mpumepsl), AJICKTPUIECKUE MPEIOXPaHUTEINH,
ANEKTPOMArHUT, JJIEKTPOJIBUTATENIb TOCTOSHHOTO TOKA), MCIONb3ys 3HAHUS O CBOMCTBAX
(hu3HUECKUX SIBICHUN U HEOOXOAUMBIC (PH3UIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThbIE TEXHUUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (KUJAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHmus, 3JIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI JJICKTPUYCCKUX IETel C
MOCTICAOBATEIbHBIM ¢ TApaJUICILHBIM ~ COCTUMHEHUEM JJICMEHTOB, pa3jinyasi  yYCIOBHBIC
0003HAYEHHUS ITIEMEHTOB JIEKTPUUECKUX IICTICI;

MIPUBOJUTEL MPUMEPHI (HAXOAUTh MH(POPMAIUIO O MPUMEpax) MPaKTUYECKOTrO UCIOIb30BaHUS
(hM3HYECKUX 3HAHUH B TIOBCEAHEBHOM XKHU3HU I 00ecrieueHUs 0€30IMaCHOCTH IMPH 0OpAIEHUH C
nmpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COONIOJCHHUS HOPM
HKOJIOTMUECKOr0 MOBEJICHUS B OKPY’KaIOIIEH Cpefie;

OCYIIECTBIATh TOWCK HWHpOpManuu (HU3NUECKOTro cojepxkanus B MHTepHere, Ha OCHOBE
HMMEIOLIUXCS 3HAaHUH ¥ TyTEM CpaBHEHHUSI JOMOTHUTEIBHBIX HCTOUHUKOB BBIEISATH HHPOPMAIIHIO,
KOTOpasi ABJSETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOM;

WCTIOJB30BaTh TIPH  BBINOJIHEHWH Yy4YEOHBIX 3aJaHWil  HAYYHO-TIONYJSIPHYIO  JINTEPATypy
(u3nuecKkoro cojaepkaHus, CHPaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHeT, BIajeTh



npuéMamMu KOHCIIEKTHPOBaHUSl TEKCTa, NMpeoOpa3zoBaHusl MHGOpMAMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC M KPATKHUE YCTHBIE COOOIIEHUS, 0000111ast HHGOPMAITUIO U3
HECKOJIBKMX HCTOYHUKOB (DU3MUYECKOTO COJCpPXKAHHUSA, B TOM YHCJIC IMyOJUYHO TPEJICTABIISTH
pe3yiIbTaThl TMPOCKTHOW WM HWCCIEAOBATEIbCKOW JEATEIBHOCTH, TPH 3TOM TPaAMOTHO
WCIIONB30BaTh M3YYCHHBIN MOHSATUIHBINA ammapaTr Kypca (U3UKH, COMPOBOXK/IATh BBICTYIUICHHE
Mpe3CHTalNEH;

P BBITOJTHEHUN y4EOHBIX MPOCKTOB M MCCICIOBAHUN (PH3MUYECKHX IMPOIECCOB PACIPEICISATh
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C TIOCTABJICHHBIMU 3aJ[a4aMHU, CIEAUTH 32 BHITTOTHEHHEM
IJIaHa JICUCTBUM W KOPPEKTHUPOBATH €r0, aJIeKBAaTHO OIICHWBATh COOCTBEHHBIM BKIIA] B
JeSATEINBHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TPOSIBIISISI TOTOBHOCTh
pasperatb KOH()IUKTHI.

K koHiy oOyueHust B 9 kJiacce mpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxatb COPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:

WCIIOJIb30BaTh MOHATHUS: CUCTEMa OTCU€Ta, MaTepUalibHasi TOUKa, TPACKTOPHsI, OTHOCUTEIbHOCTh
MEXaHUYECKOT O JIBUKEHUS, nedopmarus (ympyrasi, MJIaCTHYECKas), TpeHue,
LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M IEPEerpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEP/IOE TEIO, IICHTP THKECTH TBEPAOTO TeNa, pAaBHOBECHE, MEXaHUYECKHE KOoIeOaHUs U BOJHBI,
3BYK, HHPPA3BYK U YIBTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKAJIa dJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPhl UCIYCKAaHUs M MOIJIOIIeHUs, anb(da, O6era- u
ramMmma-u3Jy4eHHUsl, U30TOIIbI, sIACPHAst SHEPreTHKA;

paznuyaTth  SBJIEHUA (PaBHOMEPHOE W  HEPABHOMEpPHOE MPSIMOJMHEMHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBMKEHNE, CBOOOTHOE Ma/ICHHUE TEJI, PABHOMEPHOE JIBMIKEHNE
M0 OKPY)KHOCTH, B3aUMOJCHUCTBUE TeJl, PEaKTUBHOE [BHKEHHE, KoNIeOaTelbHOe JBH)KEHUE
(3aTyxaromye U BhIHYXKIEHHbIE KOJIeOaHus1), pe30HAHC, BOJTHOBOE JBUYKEHUE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHEMHOE PACIPOCTpPaHEHHE, OTPaKEHHE M IMPEIOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpaKEHUE CBETa, pa3loKEHUE OEIoro CBeTa B CIEKTP U CIOKEHHUE CIEKTPAIbHBIX IIBETOB,
JUCIIEPCHST CBETa, €CTECTBEHHAs pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEMUYATOrO CIEKTpa
W3JIYYCHHS) 110 ONMHMCAHUIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX
JMaHHOe (GU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SBICHUN B OKPYKAOIIEM MUpPE (B TOM YHCTIE
(u3nueckue SIBICHUS B MPUPOJIC: TMPUIUBEI U OTJIUBEI, ABMKCHHE TuTaHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE KMBBIX OPTaHU3MOB, BOCHPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MJICTPSICEHUE,
celicMMUYeCKre BOJTHBI, IlyHAMH, 9XO0, I[IBETA TeJl, ONTUYECCKHUE SBICHUS B IPUPOJIC, OMOIOTUYECKOE
JNCUCTBUEC BHJIUMOTO, YJIbTPA(UOICTOBOTO W PEHTTEHOBCKOTO W3JIYYCHUW, €CTECTBCHHBIN
PaZMOaKTUBHBIN (POH, KOCMUYECKUE JIYUd, PAIUOAKTUBHOE U3Ty4E€HUE NMPUPOAHBIX MUHEPAJIOB,
NEHCTBHE pPAJMOAKTUBHBIX HW3Iy4EHUH Ha OpraHu3M 4YellOBeKa), MPU ITOM TNEPEBOAHTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICTSATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PH3UIECKIX
SIBJICHU;

OIKCHIBATh U3yUYCHHBIC CBOWCTBA TNl U (PU3UYECKUE SIBICHUS, UCTIONB3Ys (DU3HMUECKUE BETHUNHBI
(cpemHsis W MrHOBEHHasi CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHE,
nepeMelIeHue, MyTh, yriioBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa TSIKECTH, YCKOPEHUE
CBOOOJIHOTO MaJieHUsl, BEC Teja, UMIYIbC Tella, MMITYJIbC CHIJIbI, MeXaHW4eckas pabora u
MOIIIHOCTh, MTOTEHIIUANIbHAS YHEPTUSI TeJA, TOJHATOT O HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHI[UATbHAS
SHEPrusl CXKATOM MPYKUHBI, KHHETUYECKasi YHEPrus, MOJIHAsg MEXaHUYecKas SHEprus, Nepuosa u
YyacToTa KoneOaHui, JUIMHA BOJTHBI, TPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, TOKA3aTeNb
MIPEIOMIICHUS CPEJIBI ), TIPY OMUCAHUH TIPABHIILHO TPAKTOBATH (DU3UUECKHI CMBICIT UCTIOIB3YEMBIX
BEJIMYWH, 0003HAYEHUS U €IUHUIIBI (PU3UICCKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIINE



JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpaQUKU H3Yy4ECHHBIX
3aBUCHUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS U TTPOIECCHI, UCTIONB3Ys 3aKOH COXPaHEHUS
SHEPTHHM, 3aKOH BCEMHPHOTO TSATOTEHHUS, NPUHIMUI  CYNEPHO3UIMA  CHJI, TPUHIUI
OTHOCHUTENbHOCTH ["anuies, 3aKkoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYIbCa, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MACCOBOTO YHCEN MpHU SAECPHBIX
peakuusix, IMpUd HTOM JaBaTb CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYeCKOE BhIPAKEHUE;

OOBSICHATh (PU3UYECKHE TPOIECChl M CBOMCTBA TEN, B TOM YHCIE MU B KOHTEKCTE CUTYyallHid
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOpPOM Ha 2—3 W3YYCHHBIX CBOMCTBA (DU3WYECKUX
SIBJICHUM, (PU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

periaTth pacy€THbIC 3a/1auu (ONMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIONIb3Ysl 3aKOHBI U
(dbopmynbl, cBsi3bIBalOlME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHallu3a YCJIOBHS 3aJaud
3aMKChIBAaTh KPAaTKOE YCIOBHE, BBIABISATH HENOCTAIOIINE UM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI M (OPMYJbI, HEOOXOMUMBIC [UIS PEIICHHS, TMPOBOAUTH PACUYEThl W  OIEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOI 0 3HaYeHUS PU3NYECKON BETUUHUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NPH MOMOIIU (PU3HUYECKUX METOJIOB,
HCIIONIB3YSl ONMCAHME MCCIIEOBAHUS, BBIIENIATH IPOBEPSIEMOE MNPEANONIO0KEHUE, OLEHUBAThH
MPaBUWJIBHOCTh IMOpSAJIKa IPOBEJCHMSI HCCIIEIOBAaHUSA, JI€laTh BBIBOJbL, HHTEPIPETHUPOBATDH
pe3yabTaThl HAOIIOJICHUI U OMBITOB;

MIPOBOJMTH OIBITHl TIO HAOMIOJEHUIO (U3MUECKUX SIBICHUNW WIH (DU3MUECKUX CBOKCTB Tem
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPrHM, 3aBUCUMOCTb IEpHOja
Kosie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MaJIbIX KoneOaHuM, MpsSIMOIMHEHHOE PacIpOCTpaHEHUE CBETA, pa3iokeHue Oenoro
CBETa B CIIEKTp, U3yUYEHUE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paxeHUs
npenMeTa B coOuparoleit JuH3e, HabII0eHUEe CIJIOUTHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUeHUs):
CaMOCTOSITENTLHO COOMPATh YCTaHOBKY U3 M30BITOYHOr0 HaOOpa 000pYyIOBaHUS, OMUCHIBATH X0/
OTIBITA U €T0 PE3YJIbTATHI, (HOPMYIUPOBATH BHIBOIBI;

MPOBOAMUTH TMPH HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEPEHUM, ONpenensisi cpeiHee 3HAYCHHEe
u3MepsieMoil BeMMYUHBI ((POKYCHOE pacCTOsHUE COOHMpAroIIeil JTHH3bI), 00OCHOBHIBATH BHIOOD
crocoba u3MepeHus (M3MEPHUTEIIBHOTO MIprUoopa);

MIPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DHU3MUECKUX BEIMYMH C HMCIOJIB30BAHUEM MPSIMBIX
M3MEpeHHl (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKECHHH 0€3 HadallbHOM
CKOpPOCTH, TIeprojia KoieOaHU MaTeMaTHIeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJia
OTpPaKE€HUS CBETa OT yIja MajeHus W yrja MpeJoMJIEHUs OT yIyla MaJeHHs): IJIaHHUpPOBATh
WCCIIEIOBAHKE, CAMOCTOSITEbHO COOMPAaTh YCTaHOBKY, (PUKCHUPOBATH PE3YNbTAThI MOIYYCHHOMN
3aBUCHMOCTH (DM3MYECKHUX BEJIMYUH B BHJIC TAOJHII U TPAPUKOB, JIEJIATh BBIBOJIBI IO PE3yJIbTaTaM
HCCIIEIOBAHMS,

MIPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYMH (CPEAHsIsl CKOPOCTh U YCKOPEHUE Tela
P PaBHOYCKOPCHHOM JIBMKEHHH, YCKOPEHHE CBOOOIHOrO MaJeHUs, KECTKOCTh MPYKHUHBI,
KO3(p(GUIMEHT TPEHUsI CKOJIbKEHHUs, MEeXaHHdeckass paboTa W MOLIHOCTh, YacTOTa M MEPHO
Kosie0aHUI MaTeMaTHYECKOro U MPY>KUHHOTO MasiTHUKOB, ONITHYECKasi CUJIa COOMPAIOIEH JTMH3BI,
pPaIMOAKTUBHBINA (DOH): IIAHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY H
BBITIOJTHSITh U3MEPEHHUSI, CIIEYs TPEIT0KEHHON MHCTPYKIIMH, BEIYUCIATh 3HAYEHNE BEJIMYUHBI U
aHAJIM3UPOBATh MMOIYUCHHBIE PE3YNbTAThI C YUETOM 3a/IaHHON MOTPEUTHOCTH U3MEPEHHUIA;
COOJIIO/IaTh TIPABHIIA TEXHUKH O€30MaCHOCTH MPHU padoTe ¢ TabopaTOpHBIM 000pYI0BAHUEM;
paznuyaTh OCHOBHBIE TPH3HAKM HM3YYEHHBIX (PU3UUECKUX MOJENEH: MaTephalbHas TOYKa,
abCoNIOTHO TBEP/IOE TENI0, TOUCUHBIM UCTOUHUK CBETA, JIy4, TOHKAsI JINH34, [JIaHeTapHas MOZEIb
aToMa, HyKJIOHHAsI MOJIeNTb aTOMHOT O SI/Ipa;

XapaKTepU30BaTh TPHUHIIMITBI JCHCTBHS W3YUEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWMCTB C
OMOpOM Ha WX OmucaHus (B TOM YHUCIE: CIHUJIOMETp, JaTYUKU TIOJOKEHUS, PACCTOSHUS U



YCKOpPEHHS, paKeTa, »3XOJO0T, O4YKH, IEepuckom, (Qoroanmapar, ONTUYECKHE CBETOBO/IbI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HMCMONb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX
SIBJICHUN U HEOOXOIMMBbIe (PU3UUECKIE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PHCYHKHM H3YYEHHBIX TEXHMYECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOIOTMYECKUX MTPOLIECCOB MPU PEIICHUH Y4eOHO-TTPAKTHUECKUX
3aJa4, ONTHYECKUE CXEMBI ISl MOCTPOCHHS M300pakeHUH B TIOCKOM 3epKajie U coOuparoleit
JIMH3E;

MIPUBOJIUTH MPUMEPHI (HAXOIUTh MH(OPMALMIO O MPHUMEpax) MPaKTUYECKOr'0 HCIOIb30BAHUS
(u3nYecKux 3HAaHUN B IOBCEHEBHON KHU3HH [yl o0ecrieyeHns 0e30MacHOCTH MTPH 0OpalieHUH ¢
npudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pOBbS U COONIOJEHHUS HOPM
JKOJIOTMYECKOT O ITOBEJCHUS B OKPYKAIOIIEH cpefie;

OCYIIECTBIIATh MOUCK MH(OpMauu (u3ndeckoro conaepxanus B MHTepHETE, CaMOCTOSTEIBHO
(dbopMynupysl TTOMCKOBBIA 3ampoc, HAXOMUTh MYTH OIPEISIICHUS TOCTOBEPHOCTH IONYyYCHHOM
nH(}OpMaIMu Ha OCHOBE MMEIOIUXCS 3HAHUM U TOTTOTHUTENIbHBIX HCTOYHUKOB;

WCIONB30BaTh TPHU BBINOJHEHWH YYEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIMTEPATypPy
(U3NYECKOr0 COMepKaHMs, CIIPAaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMl KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(OpMalMuM U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3JlaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HH(OpMAIU H3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOrO COJAEp)KaHUs, MYyOJIMYHO MPEJICTaBIATh PE3YyJIbTaThl
MPOEKTHOM WJIM UCCIEN0BATEIbCKONW JIEATENIbHOCTH, IPU 3TOM TPaMOTHO MCHOJb30BaTh
W3YYCHHBIN MOHITHIHBIN aIapar u3y4yaeMoro pasjenia (pu3uKd U COMPOBOXKIATh BBICTYIIJICHUE
Mpe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne

HanmenoBanue paznenos u

KomuuectBo yacoB

OnexkTpoHHBIE (1T POBLIE)

BocnurarenbHBIN KOMIIOHEHT

n/n TEM MPOTPaMMBbI Bcero Kontponshbie | [IpakTudeckre | 00pa3oBaTeIbHbBIE PECYPCHI ypoKa
paboThI paboThI
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHHHU OKPY-KAIOIIEro MUPa
1.1 | ®usuka - HayKa o IpUpoOJE 2 bubmuoreka LIOK -[IPUBJICYEHUE BHUMAaHU
https://m.edso0.ru/7f416194 | o6yuaromuxcs k
1.2 | ®usnueckue BEIUUUHBI 2 1 bubnuoreka LIOK LIEHHOCTHOMY aCIEKTy
https://m.edso0.ru/7f416194 | uzyyaeMbIx Ha ypoKax
1.3 | EcTecTBeHHOHAYUYHBI METOT 2 1 bubnuorexa [JOK SIBJICHUH, OPTaHU3aIHIO
MO3HAHUS https://m.edso0.ru/7f416194 | paGoTsl ¢ momyyaeMoi Ha
ypoke uHpopmaruei
(bu3nyecKoro coaep KkaHus,
BKJTI0Yast WH(POPMAIIUIO O
COBPEMEHHBIX JTOCTHXKEHUSX
bu3MKY; aHATTU3 U
KPUTHYECKOE OI[CHUBAHUE
uHpOpMaLnY;
Hroro no pasjueny 6
Pasznes 2. IlepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBA
2.1 | Ctpoenue BemecTBa 1 bubnmnoreka [IOK MIPUMEHEHUE Ha YPOKE
https://m.edso0.ru/7f416194 | uaTepakTUBHBIX HopM
2.2 | JIBmKeHue U B3aUMOJICHCTBHE 2 1 bubmuoreka [JOK paboThl ¢ 00yYaOITUMHUCS:
YaCTHI[ BEIIECTBA https://m.edso0.ru/7f416194 | nHTEIEKTyaIbHBIX UTP,
2.3 | ArperaTHble COCTOSTHUS 2 bubmuoreka IIOK CTUMYJIMPYIOLINX
BEIIECTBA https://m.edsoo.ru/7f416194 | mo3HaBaTEIbHYIO MOTHBALIUIO
HWToro mo pa3neny 5



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

Paznen 3. /IBu:KeHUe U B3aMOeliCTBHE TeJl

3.1 | Mexa"Hudeckoe IBUKECHUE

3

bubnuoreka [JOK
https://m.edso0.ru/7f416194

3.2 | UnHepnus, Macca, TUIOTHOCTh

4

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

3.3 | Cuna. Buasl cuin

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

WHULUUPOBAHUE U TTOAJEPKKY
HCCIIEI0BATENbCKON
NeSITEIbHOCTH 00y4YaroLuXcs
B paMKax pealu3aluyd MU
WHIUBUIYAITBHBIX U
IPYIITOBBIX
HCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JAA€T
00y4JaroIIMMCST BO3MOXKHOCTh
MIPUOOPECTH HABBIK
CaMOCTOSITENTLHOT'O PEIIeHUs
POOJIEMBI, Pa3BUBACT YMCHHUS
HaOI0IaTh PUPOTHBIE
SIBIICHUS, BBITIOIHSTH OMBITHI U
IKCIIEPUMEHTATbHBIC
UCCJIETOBAHMUSI C
HCIIONb30BAaHUEM
HU3MEPUTEILHBIX TPHOOPOB,
(hopMUpYET HaBBIK
TeHEpUPOBAHUS U
oopmIteHUsT COOCTBEHHBIX
UJeH, HaBbIK TyOJIUYHOTO
BBICTYIUICHHUS TIepe]l
ayIUTOPUEH,
apryMEHTHUPOBAHUS U
OTCTauBaHUs CBOCH TOUKHU
3pEeHHUS;

HToro no pazaeny

21



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

Paznen 4. JlaBjieHue TBEPABIX TeJ, JKHAKOCTEH U ra3oB

4.1 | JlaBnenue. Ilepenaua 3
JABJICHUS TBEPABIMU TEIAMHU,
JKUIKOCTIMH Y ra3amMu

bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

4.2 | JlaBeHHE KUIKOCTH 5 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194
4.3 | AtmochepHoe naBieHne 6 bubnuorexa [JOK
https://m.edsoo0.ru/7f416194
4.4 | ]JleficTBHE KUJIKOCTH U Ta3a Ha 7 bubnuorexa [JOK

NOrpy€HHOE B HUX TEJIO

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

3HAaKOMCTBO co chepamu
npodheccuoHaTbHOU
JEATEIbHOCTH, CBSI3aHHBIMH C
(bU3UKOIA, 1 COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMH
Ha JIOCTH)KEHUSX (PU3HUECKOMN
HAYKH, 4TO CIIOCOOCTBYET
Pa3BUTUIO NIPEICTABICHUN O
BO3MOXHBIX c(hepax Oymymien
npodecCHOHATBHOM
JeATeIbHOCTH, CBSI3aHHOM ¢
(U3HUKOH, TTOATOTOBKA K
JanbHEHUIIeMy OOY4YCHUIO B
ATOM HampaBlIeHUU U
OCO3HAHHOMY BEIOOPY
O0yJaroIIMMUCS Oy TyIIeH
npocdeccuu;

Htoro mo pazgeny 21

Pa3nen 5. PaGoTa 1 MOIIHOCTD. JHeprus

5.1 | Pabora u MOIIHOCTH 3 bubnmorexa [IOK YCTaHOBJICHHE
https://m.edso0.ru/7f416194 | noBepUTEIbHBIX OTHOILICHHS

5.2 | [Ipoctbie MEXaHU3MBI 5 bubnuoreka [JOK MEXAY YUYUTEIIEM U
https://m.edso0.ru/7f416194 | ydyenukamu,

5.3 | MexaHuueckast SHEprus 4 bubmoreka IIOK CIIOCOOCTBYIOIINX

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

MTO3UTUBHOMY BOCIIPUSITHIO
yyaluMmucs Tpe0oBaHuN U
IIpoCcKO yuurens,
aKTUBU3ALHUU UX



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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O3HAaBaTEeIbHON
JIeITEIbHOCTH M aKTUBHOCTH;

Wroro no pazneny 12

Pes3epBHOE BpeMmst 3

OBILIEE KOJIMYECTBO YACOB 68 3 12

[10 ITPOTPAMME

8 KJIACC
Ne HanmenoBanue pasnenoB u TeMm KonungecTtBo yacos DnexTpoHHbIE (IUPPOBHIE)
/1 IPOrpaMMBI Bcero | Kontponbabie | [Ipaktiueckue | 00pa3oBaTellbHbIE PECYPCHI
paboThI paboThI

Pasnea 1. TenJioBble siBJICHUS

1.1 | Crpoenue u cBOICTBA BelIeCTBA 7 bubmuoreka LIOK HcnonpzoBanue
https://m.edsoo.ru/7f4181ce | BocnuTaTeIbHBIX

1.2 | TenoBbIe IPOLIECCHI 21 1 5 bubmuorexa [JOK BO3MOYKHOCTEMN
https://m.edsoo.ru/7f4181ce | conepxaHus TeMbI Uepe3

10J100p COOTBETCTBYIOIIUX
3aj1a4 JiyIsl peIICHHSL.

Wroro mo pazneny 28

Pasnen 2. JiieKTpHYecKHe M MATHUTHBIE SIBJICHHUS

2.1 | DnexTpudeckue 3apsibl. 3apsHKEHHbIC 7 1 bubnuoreka [TOK [Ipumenenue Ha ypoke

TeJa M UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce | uHTepaKTUBHBIX (HopM

2.2 | IToCTOSIHHBIN JIEKTPUUECKUNA TOK 20 1 7 bubmuoreka [JOK paboThI ¢ 00yUYaIOUTUMUCS:
https://m.edsoo.ru/7f4181ce | UHTEIIEKTYyalbHBIX U,

2.3 | MarHuTHbIC SBIICHUS 6 1 1.5 bubnuoreka [JOK CTUMYJIUPYIOLINX
https://m.edsoo.ru/7f4181ce | MO3HABATEILHYIO

2.4 | DAEKTpOMarHuTHas WHIYKIUS 4 bubmuoreka IJOK MOTHBAIIUIO
https://m.edsoo.ru/7f4181ce | oOyJaromuxcs.

Hroro no pazueny 37

Pe3epBHOE Bpemst 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOTPAMME
9 KUJIACC
Ne | HaummeHnoBaHue pa3aeiioB U TeM KonungectBo yacos OnexTpoHHbIE (IMPpOBbIE) | BocnuraTenbHbII KOMITOHEHT
n/m MIPOrpaMMBbl Bcero | Kontponbhbie [TpakTuyeckue | 00pa3oBaTEIbHBIE PECYPCHI ypoKa
paboThl paboThl
Pa3nen 1. Mexanuyeckue siBJIeHUsI
1.1 | MexaHuueckoe IBUKECHHE U 10 1 bubnuoreka [IOK -MHUIIMUPOBATH 00YUAIOIIUXCSI
CIIOCOOBI €ro ONMHCAHUS https://m.edsoo.ru/7f41a4a6 | k oOcyxaeHuIO,
1.2 | B3aumogeiicTBue Tei 20 1 3 bu6mmoreka [JOK BBICKA3bIBAHUIO CBOETO
https://m.edsoo.ru/7f41a4a6 | MHeHus, BIpAOOTKE CBOETO
1.3 | 3akoHBI COXpaHEHUS 10 3 bubnmoreka [JOK OTHOIIICHUS TI0 TTIOBOTY
https://m.edsoo.ru/7f41la4a6 | moay4aeMoi Ha ypOKe
COIIMAIBHO 3HAYNMOMN
uHpOpMaLnY;
OpPTaHM30BBIBATh B paMKax
ypOKa NpOsIBICHUNA aKTUBHOMN
JKU3HEHHOU MO3UIIUU
00y4Jaromuxcs;
OpraHH30BbIBATh
MHIMBUIYAIBHYIO YI€OHYIO
JESITETLHOCTD
Hroro no pazueny 40
Pa3znen 2. Mexanuveckue KoJae0aHUSA M BOJHbBI
2.1 | Mexanuveckue KoneOanus 7 3 bubmuoreka [JOK -BOCIIMTHIBATh Y O0YJArOIITUXCSI
https://m.edsoo.ru/7f41a4a6 | 4yBCTBO yBayKeHUS K KU3HH
2.2 | MexaHH4YeCKHE BOJHBL. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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JIPYTUX JIOJIEN U )KU3HU
BOOOIIIE;

Htoro no pazgeny

15

Pa3znesa 3. JjieKTpOMArHuTHOE MOJIE U

IJICKTPOMAIrHUTHBIC BOJIHBI

3.1

DJIEKTPOMArHUTHOE TIOJIE U
JIEKTPOMArHUTHBIC BOJHBI

6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Mo0YX/1aTh 00YJarOIIUXCs
COOJTI0IaTh Ha YPOKE
OOLIETIPHHSATHIE HOPMBI
MMOBCACHUA, ITpaBrJIa O6IIICHI/I$I
CO CTapIIMMH (YUUTEIEM) U

CBEpCTHUKaMHU
(oOyuarommmmcs);

Hroro mo paznery 6

Pa3nen 4. CBeToBbIC SIBJICHUS

4.1 | 3aKoHBI pacpOCTpAaHEHUS CBETA 6 bubnuoreka [IOK peann30BbIBaTh
https://m.edsoo.ru/7f41a4a6 | BocnuTaTeNbHbIC

4.2 | JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 bubnuoreka [IOK BO3MO)KHOCTH B Pa3IN4HbIX
https://m.edsoo.ru/7f41a4a6 | Bunax nesaTenbHOCTH

4.3 | Paznoxenue 6enoro ceera B 3 bubnuoreka [TOK 00y4aromuXxcst CO CIOBECHOM

CIIEKTp

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

(3HaKOBOM) OCHOBOM : BBIBOJIBI
Y JI0Ka3aTeIbCTBO (GOpMyI,
aHanu3 Gpopmy, pemieHue
TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4,
BBITIOJTHEHHE 3a/IaHUH TI0
pasrpaHU4eHUIO ITOHATUI
peajin30BbIBaTh



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

BOCIIUTATEIbHBIC
BO3MOXKHOCTH B Pa3IUYHBIX
BHJIaX JCSITCIbHOCTH
00y4aronuxcs Ha OCHOBE
BOCIIPHUSATHS JIEMEHTOB
JIEUCTBUTEIILHOCTH
HaOJIOICHUE 32
JCMOHCTPAIIUSAMHU YIUTEIIS,
MIPOCMOTP YIEOHBIX (hHUIBMOB

Wroro no pazneny 15
Pa3gen 5. KBanroBble siBjIeHUSA
5.1 | Ucnyckanue u norjaouieHue 4 bubmuoreka [JOK -MCCIIEIOBATENbCKYIO
CBETa aTOMOM https://m.edsoo.ru/7f41a4ab | nesTenbHOCTh 00YYAIOIIMXCS B
5.2 | CtpoeHne aTOMHOrO spa 6 bubnuoreka [IOK paMKax peaju3aluu UMU
https://m.edsoo.ru/7f41a4a6 | UHAUBUAYATIBHBIX U
5.3 | SAnepHbie peakiuu 7 bubmuoreka [JOK TPYIIIOBBIX
https://m.edsoo.ru/7f41a4a6 | uccieaoBaTeaIbCKUX MPOECKTOB,
9TO JaCT 00ydJarONUMCs
BO3MOXKHOCTb ITpHOOpecTH
HaBBIK yOJIIMYHOTO
BBICTYIIJICHUS TIEpEe]
ayJIUTOpHEH,
apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHHS;
Hroro no pazueny 17

Pasnen 6. [loBTopuTe/ibHO-00001IaK0IIIMIT MOYJIb

6.1

[ToBTOpEeHME u 0600IICHIE
coJiep>KaHus Kypca GU3HUKH 32
7-9 kiacc

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

MOJICTUPOBATh Ha YPOKE
CHUTYaIMH JJIsl BEIOOpa
MOCTYIKA 00yYarOIIUMHCS
(TexcTel, nH(OrpaduKa, BUICO
U JIp); pealn30BbIBATh
BOCIINTATCJIbHBIC



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

BO3MOXXHOCTH B PA3JIMYHBIX
BUJIaX JACATCIBHOCTH
00y4aronmxcs Ha OCHOBE
BOCIHIPHUATHA 3JICMCHTOB

Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB 102 3 27
110 TIPOTPAMME

IIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne Tema ypoxka KonungecTtBo yacos [Hara OnexkTpoHHbIE IH(POBEIE
/T Bcero | Kontponbubie | IlpakTuueckue | HU3ydeHUs o0Opa3oBaTeIbHbIE PECYPCh
paboThl paboThl
1 Pu3uKa — HayKa 0 pUpoAe. SBJIEHUS NPUPOIbI 1
2 DusnvecKue ABICHUS 1
3 Du3nyecKue BEIIMYNHBI U X U3MEPEHHUE 1
4 VYpok-uccrnenoranue "M3zmepenne TemmnepaTypbl pu 1 1
MOMOIIIH KUJKOCTHOTO TEPMOMETpPA U TaTYHUKA
TeMrepaTyps!"
5 Mertonbl HayuHOro TTo3HaHusl. Onucanue GU3NIECKUX 1 bubmuorexa [JOK
SIBIIEHUI C IIOMOIIBI0 MOJIENIEN https://m.edsoo.ru/ff09f72a
6 Vpok-uccnenoranue "[IpoBepka rumnoTes3bl: 1 1
JAbHOCTD MOJIETA MIApUKa, MTYIIEHHOTO
TOPU30HTATIBLHO, TEM OOJIbIIe, YeM OOJbIIe BHICOTA
nycka"
7 Ctpoenue BeniectBa. OMbITHI, 10Ka3bIBAIOIINE 1 bub6nuoreka [JOK
JIMCKPETHOE CTPOSHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KEHME YacTull BelIecTBa 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0a013e



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

VYpok-uccinenoBanue «OnbITH 10 HAOTIOICHUTO
TETIOBOT'O PACIIUPEHUS Ta30B)

10 | ArperaTHble COCTOSIHUS BEIIECTBA
11 | OcobeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI. bubnnoreka [IOK
O6o006menue no pasneny «lleppoHayanbHble https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHHH BEUIECTBAY
12 | Mexanuyeckoe IBrKeHHE. PaBHOMEpHOE 1 bu6nmoreka [JOK
HEPaBHOMEPHOE JIBIKEHHUE https://m.edsoo.ru/ff0a05c6
13 | Cxopocth. EquauIBI CKOpOCTH bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 | PacueT nmyTy ¥ BpEMEHH JBH>KEHUS bub6numoreka IIOK
https://m.edsoo.ru/ff0a0ae4
15 | Unepusa. Macca — Mepa HHEPTHOCTH Te bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10
16 | [ImotHOCTH BemecTBa. Pacuer Macchl M 00beMa Tella bu6mmoreka [JOK
110 €r0 MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 | JIaboparopuas pabota «OrmnpenercHue MmI0THOCTH
TBEPJIOTO TEJIA»
18 | Pemenue 3agau no teme "IlnoTHOCTH BemecTBa" bubnuoreka [JOK
https://m.edsoo.ru/ff0al23c
19 | Cuna kak xapakTepuCTHKa B3aUMOJICHCTBUS TeJl.
Cuiia ynpyroctu. 3akoH ['yka
20 | JJabopatopHas pabota «M3y4ueHHE 3aBUCIMOCTH
pacTsukeHus (1edopMariim) mpy>KUHbBI OT
MIPUIIOKEHHON CUIIBI»
21 | [[sIBnenue TsaroreHus. Cuiia TSHKECTH
22 | Cs3b MeX1y CUJIOHN TsDKECTH U Maccol Tena. Bec bubnuoreka IIOK
tena. Penenne 3ama4 o reme "Cua TspkecT" https://m.edsoo.ru/ff0al778
23 | Cuna TsDKeCTH Ha Apyrux rianerax. dusndeckue bubmuoreka [JOK
XapaKTePUCTHUKH TJIAHET https://m.edsoo.ru/ff0a1502
24 | Usmepenue cun. [luaamomeTp bubnunoreka LIOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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25 | Bec tenma. HeBecoMmocTh bubnmoreka [JOK
https://m.edsoo.ru/ff0al778
26 | CnoxeHne IBYX CHJI, HAITPABJICHHBIX IO OJTHOM bubnmoreka [JOK
npsiMoii. PaBHOICHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 | Pemenue 3a1a4 no reme "PaBHonericTByromas crr"
28 | Cuna tpenus u e€ Buapl. TpeHue B mpupoje u bubnmoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 | JlaGoparopHas paboTa «/3ydeHne 3aBUCUMOCTH bub6nuoreka ITOK
CHJIBI TPCHUS CKOJIBKEHUSI OT CHJIBI IABJICHHS U https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM»
30 | Pemenue 3aa4 Ha onpeieNieHUe paBHOACHCTBYIOMICH
CHJTBI
31 | Pemenue 3amau mo reMam: «Bec Temay, bu6nuoreka [JOK
«['padpuueckoe nzodpakenue cuin», «Cuibmy, https://m.edsoo.ru/ff0alde0
«PaBHOJICHCTBYIOIIAS CHJI»
32 | KorrponbHas paboTa mo TeMam: «MexaHUIeCKOe
IBIKeHHe», «Macca, INIOTHOCThY, «Bec Temay,
«I"paduyeckoe nzobpakenue cuimy», «CHiby
33 | JaBnenue. CriocoObl yMEHbLICHUS U YBEINYCHUS bubnuoreka IIOK
JIABJICHHUSI https://m.edsoo.ru/ff0a20a6
34 | [laBieHue ra3a. 3aBUCUMOCTD JIaBJICHUS T'a3a OT bu6nmoreka [JOK
00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 | [lepemava naBieHUs TBEPABIMU TEIIAMU, KUIKOCTSIMHU bubmmoreka [JOK
u razamu. 3akoH ITackams https://m.edsoo.ru/ff0a25b0
36 | JlaBlleHHE B JKHJKOCTH M ra3e, BEI3BAHHOE JICHCTBUEM bubnuoreka [JOK
CHUTBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3aga4d no teme «/laBieHue B )KUIKOCTH U bubnuoreka [JOK
raze. 3akoH [lackas» https://m.edsoo.ru/ff0a2826
38 | Coobmaromuecst COCy bl bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 | l'unpaBimyeckuit mpecc bubnmoreka [IOK
https://m.edsoo.ru/ff0a3136
40 | Manowmetpsl. [TopiiHeBoi XKHUJIKOCTHBIA HAcOC



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

41 | Atmocepa 3emiau U IPUUYNHBI €€ CYIIECTBOBAHUS bubnuoreka LIOK

https://m.edsoo.ru/ff0a2b5a

42 | Bec Bo3nyxa. ATMOc(epHOe IaBiIeHHE bu6mmoreka ITOK

https://m.edsoo.ru/ff0a2b5a

43 | U3mepenue atMocdepHoro aapieHus. OnpIT bubnuoreka IIOK
Toppuueniu https://m.edsoo.ru/ff0a2da8

44 | 3aBUCUMOCTh aTMOC()EPHOTO JABIECHUS OT BHICOTHI bubmuoreka [JOK
HaJl YPOBHEM MOpSsI https://m.edsoo.ru/ff0a2fc4

45 | bapomertp-anepous. ATMochepHOE JIaBlieHHE Ha bubnuorexa [JOK
pa3IMYHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 | Pemenue 3agau mo teme " AtmocdepHoe naBicHue"

47 | [eiicTBHUE XKUIKOCTU U Ta3a Ha NOTPYKEHHOE B HUX bubnuoreka LIOK
TeN0. ApXMMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276

48 | JlaboparopHas pabora «OnpenerneHue bubnmoreka [JOK
BBITAJIKHBAFOIIEH CHJIBI, ICHCTBYIOIIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
HOTPY>KEHHOE B JKUJKOCThY

49 | JlaboparopHas pabora o teme «MccnenoBanue bubnmoreka [JOK
3aBUCHMOCTH BECA TEJIA B BOJIE OT 00BEMA https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B )KHJIKOCTh YaCTH Tellay

50 | [InaBanue Ten bubnmoreka [IOK

https://m.edsoo.ru/ff0a3a96

51 | Jlabopatopnas pabora "KoHcTpyupoBaHue
apeoMeTpa WM KOHCTPYHPOBAHUE JIONKU U
orpejesieHue e€ rpy30noabEMHOCTH "

52 | Pemenue 3amau o reMam: «IlnaBanue cynoB. bubnuoreka [JOK
BosnyxoruiaBanue», «J/laBieHue TBEpIbIX TEI, https://m.edsoo.ru/ff0a3654
KHJIKOCTEH M ra30B»

53 | KontponbHas pabora o teme «JlaBneHue TBepabix
TEJI, )KUAKOCTEH U ra3oBy

54 | MexaHnuueckas paborta bubnuoreka ITOK

https://m.edsoo.ru/ff0a3f82

55 | MomHocTts. EquanIiel MomHoCcT! bu6nmoreka [JOK

https://m.edsoo.ru/ff0a3f82
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56 | Ypok-uccienoanue "Pacuér momrHoCTH, 1 1
pa3BHUBAEMOI NIpU NOABbEME 110 JIeCTHUIIE"
57 | IlpocTteie Mmexanu3mbl. Poruar. PaBHoBecue cuit Ha 1
phIyare
58 | Poruaru B TexHuke, ObITy U npupoe. JlaboparopHas 1 0.5 bubnuoreka IIOK
pabota «/ccienoBanue yCIOBHi paBHOBECHSI https://m.edsoo.ru/ff0a478e
peryara»
59 | Pemenue 3amau 1o reMe «Y CIOBHUS paBHOBECHS 1 bubnuoreka [JOK
pbluara https://m.edsoo.ru/ff0a48a6
60 | KoadumueHt mone3Horo AMCTBUS MEXaHU3MA. 1 0.5
JlaGoparopnas pabota «13mepenue KII/] HakmoHHO
TTOCKOCTH))
61 | Pemenue 3ama4 mo teme "Pabdora, momraocts, KIT/[" 1 bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48
62 | Mexanudeckas sHeprusi. Kunernueckas u 1 bubnuoreka LIOK
NOTCHIMAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 | 3akoH coXpaHEHUs MEXaHUYECKOW YHEPTUU 1 bubnmoreka [IOK
https://m.edsoo.ru/ff0a4360
64 | YpOoK-3KCIEpUMEHT MO TeMe "IKCIePUMEHTATBEHOE 1 1
OTpe/IeTICHNEe U3MCHCHHSI KHHETHUECKOW U
MOTEHITUAIBHON YHEPTHH MPU CKATBIBAHUH TeJIA TI0
HAaKJIOHHOM MJIOCKOCTH"
65 | KorrponbsHas padora mo reme «Pabora 1 MOIIHOCTD. 1 1
DHeprus»
66 | PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnumoreka ITOK
"MexaHH4YEeCKO€e JBIKCHHE" https://m.edsoo.ru/ff0adee6
67 | PesepBHbIit ypok. PabGora ¢ TekcTamu 1o Teme 1 bubmuoreka [JOK
"JlaByieHrEe TBEPBIX TEN, )KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe
68 | PeseprubIii ypok. Pabora ¢ Tekctamu mo Teme 1
"Pabora. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12

8 KVIACC

| Tema ypoka

KonndgecTBo yacoB



https://m.edsoo.ru/ff0a478e
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Ne Bcero | Kontponsneie | Ilpaktnueckue Hara OnexTpoHHbIEe HU(POBHIE
/11 paboThI paboThI HU3y4YeHUS 00pa3oBaTeIbHbIE PECYPCHI
1 OcCHOBHBIE MONOKEHUS MOJIEKYIIPHO-KMHETUYECKOU 1 bubnmnorexa [IOK
TECOPHUH U MX OIBITHBIC MOATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOT0 1 bubnuoreka [JOK
COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OOBbsicHeHHE CBOMCTB TBEPIOTO, XKUIKOTO U 1
ra3000pa3HOro COCTOSTHUI BellecTBa HA OCHOBE
MOJIO’KEHU N MOJICKYJISIPHO-KMHETUYECKOM TeOpuu
5 Kpucrannuueckue u amopdHbie Teaa 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuIsIpHOCTh. [loBepXHOCTHOE 1 bubnuoreka [JOK
HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmiupeHne u cxaTue 1 bubmuorexa [{OK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO 1
TEIJIOBOTO JIBM)KEHUS YaCTHUIL
9 Buyrpennss sHeprust. CriocoObl U3MEHEHHS 1 bubmuoreka [IOK
BHYTPEHHEH SHEPruu https://m.edsoo.ru/ff0a5c60
10 | Buasl Terionepenayun 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 | Ypok-koHdpepenuus "TlpakTuyeckoe UCIIONb30BaHHE 1 1 bubmuorexa [{OK
TEIUIOBBIX CBOMCTB BEIIECTB M MATEPHAJIOB B IENIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 | KomnuecTBO TEIUIOTHL. Y JIeibHAs TEIIOEMKOCTh 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976
13 | YpaBHenue TerioBoro 6ananca. TermmooOMeH u 1 Bbubmuorexka [IOK
TEIIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
14 | JIabopaTopnas pabora "HccnenoBanue siBiIeHUs 1 1 bubnuorexa LIOK

Ter000MeHa MpU CMEIIMBAHUN XOJIOJHON U Topsayei
BOIbI"

https://m.edsoo.ru/ff0a6a98
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15

Pacuer konuuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JJIA
HarpCBaHus TCJIa U BBIACIIICMOI'O MM ITPH OXJIAXKACHHU U

16 | JIabopaTtopnas pabora "OnpeneneHue yaenbHoU bubmuoreka [IOK
TEIIOEMKOCTH BenecTna" https://m.edsoo.ru/ff0a6bb0
17 | DHeprus ToruMBa. Y IeNIbHAS TEIIOTA CrOPaHUs bubmuoreka [ITOK
https://m.edsoo.ru/ff0a7b5a
18 | IlmaBneHue u OTBEpACBAHNE KPUCTAUIMUECKUX TEJl. bubnuorexa [JOK
V nenbHas TEI10Ta [IaBICHUS https://m.edsoo.ru/ff0a71d?2
19 | JIaboparopHas pabdora "OmnpeaeneHue yaeiIbHON bubnuorexa [JOK
TEIUIOTHI [UIABJIEHUS JIbaA" https://m.edsoo.ru/ff0a72fe
20 | ITapooOpa3oBanue u KoHeHcauus. Mcnapenue bubmuorexa LIOK
https://m.edsoo.ru/ff0a740c
21 | Kunenwue. Y nenapHas TEmioTa mapooOpa3oBaHus U bubnuoreka [JOK
KOH/ICHCAIIMHU. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOro naBJICHUS
22 | Bnaxnocts Bo3ayxa. Jlaboparopnas padora bubnunorexa [IOK
"OmnpeieneHrne OTHOCUTENLHOM BIAYKHOCTH BO3AyXa" https://m.edsoo.ru/ff0a7628
23 | Pemenue 3a1a4 Ha onpeiesieHne BIaXXHOCTH BO3AyXa
24 | IlpuHiune! paOOThI TEIUIOBBIX IBUTaTeNel. [lapoBas
TypOuHA. JIBUTATEIh BHYTPSHHETO CTOPaHUS
25 | KIIJI remioBoro npurarens. TenaoBbIe ABUTaTElId U bu6mmoreka [JOK
3aIlUTa OKPYKAKOIICH CPEIbI https://m.edsoo.ru/ff0a7c7c
26 | 3aKOH COXpaHEHUS U MPEBPAILCHIS SHEPTHH B
TETUIOBBIX MpOIeccax
27 | IloaroroBka K KOHTPOJIbHOW paboTe 1Mo TeMe bubnmnorexa [IOK
"TeruioBble siBCHUS. MI3MEHEHNE arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSHUH BerrecTBa"
28 | KonTtponbHas pabota 1o teme "TerioBbie SBICHUS. bubmmnorexa [IIOK
V3MeHeHre arperaTHbIX COCTOsIHH BerecTBa' https://m.edsoo.ru/ff0a86ae
29 | Dnekrpusaiys Ten. J[Ba posia 3JIEKTPUUYCSCKUX 3apsiI0B
30 | Ypok-uccnenoBanue "DaeKTpu3aIus TS UHAYKIIHCH U

MIpY CONPUKOCHOBEHUU"
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31 | B3aumoneiicTBue 3apspKeHHBIX Tell. 3akoH KymoHa bubnuorexa [{OK
https://m.edsoo.ru/ff0a87e4
32 | Dnexrpuueckoe nosue. HanpskeHHOCTh bubnmnorexa [IOK
AJIEKTPHUYECKOT0 TOJIsL. [IpUHIUI CyTIePIIO3UITHH https://m.edsoo.ru/ff0a8a0a
ANEKTPHUYECKHX TOJICH
33 | Hocutenu 31eKTpUUeCcKuX 3apsa0B. DIIeMEHTaPHBIHN
3apsa. CTpoeHue aroMa
34 | [IpOBOJHUKH U AUAJICKTPUKHU. 3aKOH COXPAHCHUS bubnmnorexa [JOK
9JIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 | Pemenue 3a1a4 Ha MPUMEHEHHE CBOMCTB bu6mmoreka [JOK
IIEKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
36 | DIEKTPUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHUSI. bubmmoreka [JOK
VICTOYHHUKH 3JIEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0a95a4
37 | JleficTBUS DIIEKTPUIECKOTO TOKA bubnuoreka [JOK
https://m.edsoo.ru/ff0a96hb2
38 | Ypok-uccinenosanue "J{elicTBUE FIEKTPUIECKOTO OIS 1
Ha IPOBOJHUKH U TUAJIEKTPUKH"
39 | DiekTpUUYECKH TOK B METaIIJIaX, )KUIKOCTAX M ra3ax bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838
40 | DnekTpuueckas Ienb U €€ COCTaBHBIC YaCTH
41 | Cuna toka. JlabopatopHas pabora "M3mepenue u 0.5 bubmuoreka [JOK
pEeryIupoBaHUEe CHIIBI TOKA" https://m.edsoo.ru/ff0a8bd6
42 | DnexTpudeckoe HampshDKeHne. BoiabTMerTp. 0.5 bubmuorexa [{OK
Jlaboparopnas pabora "M3mMepeHre U peryInpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsixeHus"
43 | ComnpoTHuBIEHNE TPOBOJHUKA. Y ICIBHOE bubnuorexa [JOK
CONPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 | JlabopaTopHas paboTa "3aBUCUMOCTH 3JIEKTPUUYECKOTO 1 bubnuoreka [JOK
COIPOTHBIICHUS MPOBOJIHUKA OT €r0 JTHHBI, ILIOIaI1 https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOr 0 CEUCHHS U MaTepuana”
45 | 3aBUCUMOCTH CHJIBI TOKA OT HampsbKeHus. 3akoH Oma bubnuoreka [JOK

JUTSl y4aCTKa LETH

https://m.edsoo.ru/ff0aad44a
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46

JlabopaTopHas pabora "MccnenoBanue 3aBUCUMOCTH
CHUTBI TOKA, UAYILETO Yepe3 Pe3UCTop, OT
COIPOTHUBJICHHUS PE3UCTOPA U HAIIPSIKEHUSA HA
pesucrope"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47 | IlocnenoBaTeNnbHOE U MapalljIeIbHOE COSAMHEHUS
IPOBOIHUKOB
48 | JIabopatopnas pabota "[IpoBepka mpaBuiia CIIOKCHHS bubnuorexa [JOK
HAMPSDKCHUH TPH MOCIIEI0BATEILHOM COSANHCHUN https://m.edsoo.ru/ff0aaab8
JIBYX PE3UCTOPOB"
49 | JlabopaTtopHas pabora "IIpoBepka mpaBuia JiIsl CHITBI bubnuorexa [JOK
TOKA MPH NMapaJUICIbHOM COSJMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 | Pemenue 3a1a4y Ha nmpuMeHeHHe 3aKkoHa OMa st bubnuoreka [JOK
Pa3IMYHOr0 COCTUHCHHMS TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 | Pabora u MOIIHOCTb AJIEKTPUYECKOrO TOKA. 3aKOH bubmuorexa LIOK
JIxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 | JlabopatopHas pabota "OnpeneneHue paboTh 1 bubmuoreka [JOK
MOITHOCTH JIEKTPUIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
53 | DieKTpUUYECKHE LETH U MOTPEOUTETH JICKTPUUSCKOM bubnuorexa [JOK
sHepruM B 0biTy. KOpoTKoe 3aMbIKaHne https://m.edsoo.ru/ff0ab660
54 | [loaroroBka K KOHTPOJIBHOM pabOTE MO TEME bubnuoreka [JOK
"DeKTpUUECKUE 3apAIbl. 3apsHKCHHBIC TENIa U UX https://m.edsoo.ru/ffO0abd2c
B3auMOJIecTBUS. [10CTOSIHHBIN 3JIEKTPUUYECKHUM TOK"
55 | KonTtponbHas pabora 1o teme "DieKTpuiecKue bubnuoreka [JOK
3apsiibl. 3apsUKEHHBIC TETa U MX B3aUMOICHCTBUS. https://m.edsoo.ru/ffO0abea8
[TocTOSIHHBIN 37EKTPUYECKUN TOK"
56 | ITocTostHHBIC MATHHUTBI, UX B3aUMOJICHCTBUE
57 | Ypok-uccrnenoBanue "M3ydeHue mosaei moCcTOSHHBIX bubmuoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 | MaruuTtHOe mosie. MarHuTHOE mojie 3eMIIH U €ro bu6mmoreka [JOK
3HAYECHUE [T )KU3HU Ha 3eMJIe https://m.edsoo.ru/ff0acOba
59 | OmbIT Opcrena. MarHUTHOE MOJIE AICKTPUUECKOTO bubnuoreka [JOK

TOKa MarautHoe IoJjie KaTYHIKHW C TOKOM

https://m.edsoo.ru/ff0ac1d2
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60 | [IpumMeHEeHHE PJICKTPOMArHUTOB B TEXHUKE. 1 0.5 bubnuorexa [JOK
Jlaboparophas pabora "M3yueHne neicTBUS https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM"

61 | DiekTpoaBHTATENh TOCTOSTHHOTO TOKA. 1 bubnuorexa [JOK
Hcnions30BaHue 3JIEKTPOIBUTATEICH B TEXHUIECKUX https://m.edsoo.ru/ffO0ac86¢c
yCTpoOlicTBax U Ha TpaHcmopre. JlabopaTopHas paborta
"KoHcTpynpoBaHue u u3ydeHue padboTsl
aJeKTpoaBuraress"

62 | OnbiTel Dapagest. 3aKOH IEKTPOMATrHUTHOU 1
naaykuuu. [Tpasuio Jlenna

63 | Dnexrporeneparop. CrocoObl MOTyUYEHUs 1
AIEKTPUUECKOW SHEPTUU. DJIEKTPOCTAHIIUU HA
B0300HOBJISIEMBIX HCTOUYHUKAX SHEPTHH

64 | IloaroroBka K KOHTPOJIbHOM paboTe Mo TeMe 1
"DJIEKTpUYECKHE U MAaTHUTHBIC SIBJICHHS "

65 | KonTtponbsHas pabota 1o Teme "DIeKTpUIeCKHe u 1 bubnuorexa [JOK
MarHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0ach14

66 | Pe3epBHbI ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubmmoreka [JOK
"TemnoBbIe siBaeHUS" https://m.edsoo.ru/ff0acc5e

67 | PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [JOK
"TIOCTOSIHHBIN DJIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/ff0acdc6

68 | PesepBHblii ypok. PaboTa ¢ TekcTamu 1o reme 1
"MarHuTHbIC SIBIICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5

9 KUJIACC
Ne Tema ypoxka KonuuecTBo yacos Hara DNeKTpOHHBIE IIU(PPOBBIE

/T Bcero | Kontponbnble | Ilpakrnueckue | H3ydeHHUs o0Opa3oBaTeIbHbIE PECYPCHI

paboThl paboThl

1 Mexannueckoe ABMKEHHE. MaTepuanbHas TOUKa 1

2 Cucrema orcuyera. OTHOCHTEIIBHOCTD 1 bu6mmoreka [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
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PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0ad19a

4 HepaBHOoMEpHOE TPAMOIIMHENHOE IBUKEHHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpssMonMHEHOE PAaBHOYCKOPEHHOE JABUKEHUE. bubnuoreka LIOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh NPSMOJIMHEUHOTO PABHOYCKOPEHHOT O
JBmxkenus. ['paduk ckopoctu
7 JlabGopaTtopHas pabora "Onpenenenrue yCKOpEHUs! bubnuorexa [[OK
TeJla IPU PaBHOYCKOPCHHOM JBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM mj1ocKocTH"
8 CBoOonnoe nagenue ten. OnbiTel [anmnes
9 PaBHOMepHOE ABMKEHME TTO OKPYKHOCTH. [lepuoa u bubnuorexa [JOK
gyacToTa ooparienus. JIMHEeHHas ¥ yriIoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 | IleHTpOCTPEeMHUTEIBHOE YCKOPEHUE
11 | Ilepssiit 3akoH HetoToHa. BexkTop cuiibl bubnuoreka [TOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetotona. PaBHozelicTByOIas cuiia bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a
13 | Tperwuii 3axkon HeroToHa. Cyrepno3uius Cui bubnuoreka [IOK
https://m.edsoo.ru/ff0ae982
14 | Pemenue 3a1au Ha npuMeHeHue 3akoHoB HbroTOHA bubnunorexa [IOK
https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctu. 3akoH I'yka bubnuoreka [TOK
https://m.edsoo.ru/ff0aeca?
16 | Pemenwne 3ama4 o teme «Cuia yopyrocTuy
17 | JlaGopatopHnas pabota «OnpeneneHne KkecTKOCTH bu6muorexa [IOK
P Y)KHHBD https://m.edsoo.ru/ff0aee28
18 | Cuna tpenus bubnuorexa [JOK
https://m.edsoo.ru/ff0af738
19 | Pemenne 3ama4 o teme «Cuina TpeHUS» bubnuorexa [IOK

https://m.edsoo.ru/ff0afa26
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20 | JlaboparopHas pabdora "Omnpenernenue bubnmoreka [JOK
K02 (huImeHTa TPEHUS CKONBKCHHS " https://m.edsoo.ru/ff0af8be
21 | Pemenue 3aga4 mo teme "3akonbl HeroToHa. Cria bub6mmorexka [JOK
ynpyroctd. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e
22 | Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. bubnunorexa [JOK
Yckopernue cBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0af044
23 | Ypok-koH(pepennus "[[BkeHne Tea BOKPYT
rpaBUTAIMOHHOTO 1IeHTpa (ConHeuHast CHCTeMa).
["ayiakTuku"
24 Pemenue 3amad o teme "Cuiia TIXKECTH U 3aKO0H bu6mmoreka [JOK
BCEMHUPHOr'0 TSATOTeHUs " https://m.edsoo.ru/ff0af5f8
25 | IlepBas kocMuueckas ckopocTb. HeBecoMocTs 1 bubnuoreka LIOK
eperpy3Ku https://m.edsoo.ru/ff0af33c
26 | PaBHOBecue marepraabHONH TOUKH. AOGCOIIOTHO bubmamnorexa [IOK
TBEpOE Teno. PaBHOBecHe TBEPIOTO Tea ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpalICHUS
27 | MomenT cuibl. LleHTp TsoKecTH
28 | Pemenwue 3ama4u o teme "MomeHT cuiibl. LleHTp bu6mmoreka [JOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
29 | IloaroroBka K KOHTPOJIBHOU paboTe 1O TeMe bubnuoreka LIOK
"MexaHndeckoe ABMKEHHE. B3anmopaelicteue ten" https://m.edsoo.ru/ff0b0408
30 | KourponbHas pabota 1o treme "MexaHuueckoe bubmuoreka [IOK
nBwkenue. Bzanmoneiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 | Ummynbce Tena. UMmynbe cuitbl. 3aKOH COXpaHEHUS bubnuoreka [JOK
UMIyIbCca. YIPYroe U HeYynpyroe B3auMOICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3ama4 mo teme "3aKOH COXpaHEHHS bu6mmoreka [JOK
ummynbca' https://m.edsoo.ru/ff0b096¢
33 | Ypok-koH(pepenius "PeakTHBHOE IBIKEHUE B
MIPUPOJIC U TEXHHUKE"
34 | Mexanuueckas paboTa 1 MOIHOCTh bubnuoreka LIOK
https://m.edsoo.ru/ff0b0a84
35 | PaGora cuiibl TSDKECTH, CHITBI YIPYTOCTH M CHITBI bubmuoreka [JOK

TpEHUst

https://m.edsoo.ru/ff0b0db8
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36

JlabopaTtopHas pabora «Omnpenenenre padoThI CHIIbI
TPEHUs TIPU PaBHOMEPHOM JIBU)KCHUH TeJIa 0
TOPU30HTATILHOM MOBEPXHOCTH)

37 CBs13b dHepruu 1 padoTel. [loTeHnmanpHas SHEpTrus
38 | Kunernueckas sHeprus. Teopema o KHHETHYECKOM bubnuoreka LIOK
SHEPIUU https://m.edsoo0.ru/ff0b0c32
39 | 3aK0H COXpaHEHMS YHEPTUU B MEXaHUKE
40 | JIaboparopHas pabora «/3yyeHue 3aKoHa bu6muorexa [IOK
COXPaHEHHUsI YHEPTUNY https://m.edsoo.ru/ffOb12fe
41 | KonebarenbHOE IBMIKEHUE U €TI0 XapaKTEPUCTHKU bubnuorexa [JOK
https://m.edsoo0.ru/ff0b1858
42 | 3aryxaromue xKoneOanus. BeiHyX/1eHHbIC bubnuoreka LIOK
koneOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 | MareMaTH4eCKHi U IPYKUHHBIA MasiTHUKA
44 VYpok-uccienoBanue «3aBUCUMOCTb Ieproaa bub6mmoreka [JOK
KOJICOAHUH OT JKECTKOCTH MPYXHHBI K MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 | IlpeBpaiieHre YHEPTUH TP MEXAHUUECKUX
KoJIeOaHMsIX
46 | Jlaboparopuas pabota «OmnpeneneHne 4acToTsl U bubnuorexa [JOK
nepro/a KojaeOaHui MPyKMHHOTO MasiTHUKA) https://m.edsoo.ru/ffOblaec
47 | JlabopaTtopHas pabora «IIpoBepka HE3aBUCUMOCTH bubnuoreka [JOK
neprosia KojieOaHui rpysa, moABEIICHHOTO K HUTH, https://m.edsoo.ru/ff0b197a
OT MacChl rpy3a»
48 Mexaandeckue BOIHBL. CBOWCTBA MEXaHUUECKUX bu6muoreka [JOK
BOJH. [Ipo/10JibHBIC U TTONIEPEUHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 | Ypok-koH(pepeHIus "MexaHnuecKre BOJIHbI B
TBEPAOM Tesie. CecMUYEeCKHUE BOJIHBI"
50 | 3Byk. PacnipocTpaHeHue u oTpakeHHE 3ByKa
51 VYpok-uccrnenopanue "HabmroneHne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YacTOThI"
52 | 'pOMKOCTB 3BYyKa M BBICOTa TOHA. AKYCTHUECKUH

PE30HAHC
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53 | Ypok-koHpepenus "YipTpazByk u HHGPa3BYK B bubnuorexa [JOK
PHUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca

54 | [loaroroBka K KOHTPOJIBHOU PabOTE MO TeMe bubnuoreka [JOK
"3aKOHBI COXpaHeHUs. MexaHn4ecKre KoieOaHus U https://m.edsoo.ru/ff0b25f0
BOJIHBI"

55 | KouTponbHas pabota mo Teme "3aKOHbBI COXpaHEHUS.

MexaHnnyeckue KojaebaHust ¥ BOJIHBI"

56 | DieKTpoOMarHuTHoE mose. JJIeKTPOMarHuTHbIE bubnuoreka LIOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 | CoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

58 | Ypok-koHpepenmus "llIkana 3eKTpoMarHUTHBIX bubmuorexa [IOK
BOJIH. VCI01p30BaHME 3JICKTPOMArHUTHBIX BOJH JJIS https://m.edsoo.ru/ff0b2fe6
COTOBOM CBsI3U"

59 | Ypok-uccienoranue "M3yueHne CBOMCTB bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"

60 Pemenwne 3aau Ha onpeeneHue YacTOThI U JUTUHBI
JIEKTPOMArHUTHOM BOJIHBI

61 | DnexkrpomarHuTHas npupozaa ceera. CKOpocTb bubnuoreka LIOK
cBeta. BoaHOBEIC CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0

62 | UcTounuku ceta. [Ipsimonunelinoe bubnuorexa [JOK
pacmpoctpaHenue cBera. 3atMmenus: Connna u JIyHbI https://m.edsoo.ru/ff0b3658

63 | 3akoH oTpaxeHwms cBera. 3epkaia. Pemenue 3amaq bubnmoreka [JOK
Ha MPHUMEHEHHE 3aKOHA OTPaKEHHUS CBETa https://m.edsoo.ru/ff0b38c4

64 | IIpenomieHue cBeTa. 3aKOH NMPETOMIICHHS CBETa bubmuorexa LIOK

https://m.edsoo.ru/ff0b3aea

65 | [lonmHOe BHYTpeHHEe OTpakeHUE CBETA. bubnuoreka [TOK
Hcrnonb30BaHMEe MOTHOT'O BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKUX CBETOBOAAX

66 | JlaboparopHas pabdora "MccnenoBanre 3aBUCUMOCTH

yrja MpeJoMIIEHHs] CBETOBOTO Jiyya OT yrijia MajeHus
Ha rpanuie "Bo3ayx-crexino""
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67

VYpok-koupepenius "Mcnonb3oBaHue MOIHOTO
BHYTPEHHETO OTPA)KEHUs: CBETOBO/IBL,
ONTHKOBOJIOKOHHASI CBSI3b"

68 | Jlunzbel. OnTUdeckas cuja JIUH3BI bubnuorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 | [TocTpoeHne n300pakeHMIA B THH3AX bubmmoreka [JOK

https://m.edsoo.ru/ff0b444a

70 | JJaboparopnas pabora "Onpeznenenue HOKycCHOro bubnuoreka LIOK
PacCTOSIHUS M ONTUYCCKON CHJIBI COOMparoIeit https://m.edsoo.ru/ff0b4206
JUH3BI"

71 | Ypok-koHpeperuus "OnTudeckue TMH30BbIC bubnuoreka [IOK
npu6ops” https://m.edsoo.ru/ff0cOa7e

72 | I'ma3 KaKk onTHYecKasi CUCTeMa. 3peHue bubmuorexa [JOK

https://m.edsoo.ru/ff0b4684

73 | Ypok-koHdpepenuus "[ledexTs 3penns. Kak
COXpaHUTH 3peHue"

74 | Paznoxenue 6enoro cBeta B ciekTp. OMbITHI bubmuorexa [IOK
Herorona. CiioskeHue CIICKTPAIbHBIX [IBETOB. https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBera

75 | JlaboparopHas padora "OMmBIThI IO Pa3I0KEHHUIO bubmmoreka [JOK
0e1oro cBeTa B CIIEKTP U BOCIIPHUSITHIO I[BETA https://m.edsoo.ru/ffOcOe2a
IPEMETOB ITPH UX HAOJIOJJCHUN Yepe3 LIBETOBbIE
¢bmbTphI"

76 | Ypok-tipakTukyMm "BosHOBBIE CBOMCTBA CBETA:

Jucnepeusi, uHTepdepenuus u qudppakuus”

77 | Onbitel Pezepdopaa u nanerapHas MOJeNIb aToMa bubnuoreka [IOK

https://m.edsoo.ru/ff0c12a8

78 | Ilocrynatsl bopa. Monens atoma bopa

79 | McmyckaHue ¥ MOTJIOMIEHUE CBeTa aTOMOM. KBaHTHI. bubnuorexa [{OK
JluHeWYaThie CIEKTPHI https://m.edsoo.ru/ff0c144c

80 | Ypok-mpaktukym "HabitoieHue CrieKTpoB bubnmoreka [{OK

vucnyckanus'"

https://m.edsoo.ru/ff0c1550
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81 PannoakTUBHOCTE U €€ BUALI bu6moreka [JOK

https://m.edsoo.ru/ff0c1672

82 | Ctpoenue aTomHOro simpa. HykinonHast Mmozens bubnuoreka [JOK

https://m.edsoo.ru/ff0cl18ac

83 | PagunoaktuBHbIe mpeBpateHus. M30Tonsl bubnuoreka LIOK

https://m.edsoo.ru/ffOclald

84 Pemenue 3amauq mo teme: "PannoakTUBHBIE bu6mmoreka [JOK
npeBpatieHus’" https://m.edsoo.ru/ff0clb4a

85 | [lepuon monypacnana

86 | Ypok-koHbpepeHmus "PagnoakTUBHBIC U3TyYEHUS B bubnuorexa [JOK
PUPOJC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 | SlnepHble peakiyy. 3aKOHBI COXPAHEHUS 3aPsIIOBOTO bubnuoreka LIOK
¥ MacCOBOI'O YHCEl https://m.edsoo.ru/ff0c1c58

88 | DHeprus cBsi3u aTOMHBIX sifiep. CBSI3b MacChl U bubnuorexa [JOK
SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no teme " nepHnie peakiun'

90 | Peakuuu cuHTe3a U aeneHUs syep. VcTouHukn bubnuorexa [JOK
sreprun CoutHIla U 3BE3]1 https://m.edsoo.ru/ff0c1e88

91 | Ypok-koHpepeHuus "SAnepHas sHepreTuKa.

JleficTBHS paliOaKTUBHBIX U3Jy4YE€HUN HA KUBBIC
OpraHnu3mbl"

92 | IloaroroBka K KOHTPOJIBHOU paboTe 1O TeMe bubnunorexa [IOK
"DIEKTPOMArHUTHOE TI0JIe. DJIEKTPOMArHUTHBIE https://m.edsoo.ru/ff0c223e
BOJHBL. KBaHTOBBIE siBIEHUS"

93 | KonTponbHas pabota 1mo teme "IIeKTPOMarHuTHOE
roJie. DJIEKTPOMAarHuTHoIE BOIHBL. KBaHTOBBIE
sABJICHUS"

94 | [loBTOpenue, obodmeHue. JlaboparopHbie padOTHI bubnmoreka [JOK
1o Kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a

95 | IloBTOpenue, o6obIIeHNe. Pemienre pacyeTHbIX U bubnuoreka LIOK

Ka4eCTBEHHBIX 3a7a4 1o TeMe ""TeruioBbie
nporecch”

https://m.edsoo.ru/ff0c2572
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96 | [ToBTOpenwue, obobOmeHNe. Pemenne pacyeTHBIX U 1 bubnmoreka [JOK
KayeCTBEHHBIX 3a1a4 1o Teme "KIIJI TermnoBsix https://m.edsoo.ru/ff0c2a22
nBurareaein”

97 | IloBTOpenue, ob6o0meHne. Pemenne pacyeTHBIX 1 1 bubnuoreka LIOK
KayeCTBEHHBIX 3a1a4 1mo Teme "KITJ] https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTaHOBOK"

98 | [ToBTOpenwue, obodmeHue. JlabopaTopHbIe paOOTHI 1 1 bubnmoreka [[OK
1o kypcy "CBeToBbie siBJIcHUsS" https://m.edsoo.ru/ff0c2c52

99 | [ToBTOpenwue, ob6ob6menue. Pabora ¢ TekcTamu 1o 1 bubmmorexa [JOK
Teme "3aKOHBI COXPaHEHHUs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 | [ToBTOpenue, o6o0meHHe. PaboTa ¢ TekcTamu 1o 1 but6munorexa [JOK
teme "KoneOanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 | IloBTOpeHue, o60bmeHne. PaboTa ¢ TekcTamu 1o 1 bu6mmoreka [JOK
teMe "CBeToBbIE sIBICHHUS" https://m.edsoo.ru/ff0c3044

102 | IToBTOpenwue, o6o0meHMe. Pabora ¢ TekcTamu 1Mo 1
teme "KBaHTOBas M siiepHas gusuka'

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IPOLHECCA

Ousuka. 7 Knacc: yaeOHUK Il 0011e00pa3oBaTeNbHBIX YupexkaeHui/ A. B.

[éppikun.- 2-e u3nanue, crepeorumntoe.- M. pocda, 2013. — 221.

Jlykammk B.U. Coopuuk 3anau o ¢usuke. 7-9 xiaccel. — M.; [Ipocsemenue, 2007

Ousuka. 7 knacc: KoHTponbHbIE 1 caMOCTOSITeNbHbBIE Pa0OTHI 1O (hu3MKe/

O.U. I'pomueBa. — M.: «Ok3amen», 2013.

Omuka. Tectsl. 7 xmacc (aBtopel  A.B.YUeGorapesa)

TuxonoBa E.H. «Meronudeckoe mocodue. PexoMeHaanmum mo coctaBiieHuo padounx nporpamm. dmsuka. 7-9 kinaccer. ®I'OC”. -M.: [Ipoda 2014

Omsuka. Junakruueckue marepuaibl. 7 kinace (aBTopel A. E. Mapon, E. A. Mapor).

®dusuka. COOpHUK BOIPOCOB M 337a4. 7—9 xiaccel (aBTopsl A. E. Mapon, C. B.
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[To3otickwuii, E. A. Mapon).
1. ®wusuxa. 8 xiacc. YueOnuk (aBrop A. B. [leppimkuHn).
2. Owsmka. Meromuueckoe mocodue. 8 wiace (aBropsl E. M. I'yruuk, E. B. Peibakosa, E. B. [llaponuna)
3. ®muka. 8 knacc: KonTponsHbIe 1 camocToaTenbHbIe padoTs! o (usuke/ O.M.I'pomiesa. — M.: «Dx3ameny, 2013.
4, Owmuka. Tectsl. 8 kmacc (aBropel A.B.YUeGorapesa).
5. ®wusuka. Iunakrtuueckue marepuaibl. 8 kiacce (aBropsl A. E. Mapos, E. A. Mapor).
6. ®wusuka. COOpHHUK BONpPOCOB U 3aaad. 7—9 knaccel (aBTopbl A. E. Mapos, C. B. Tlo3oiickwuii, E. A. Mapon).
7. ®wuzuka. 9 kmacc. YueOnuk (aBropsr A. B. Ilepbimikun, E. M. I'yTHEK).
8. dwusuka. Temarnueckoe mranuposanue. 9 xiacc (aBrop E. M. ['yTHUK).
9. @wusuka. lunakrtudeckue marepuaibl. 9 kiacce (aBropsl A. E. Mapos, E. A.
10. Mapon).
11. ®wusuka. 9 knace: KoHTposIbHBIC M caMOCTOSATENbHBIC padoThI o pusuke/ O.U.I'pomiiea. — M.: «Dk3ameny, 2013.
= COopHHK 33724 10 pu3uke: 7-9 kmacc: k yueoOHukam A. B. [1€peiknna u ap. «Dusnka. 7 kinacey, «dusuka. 8 kinacey, «dusuka. 9 kmace»/ A. B. [1épeimkun; I.A.
Jlonmosa. — 8-e m3manue, nepepadoraHHoOe U HoMOTHEeHHOE. — M.: M3naTenbeTBo «Jk3ameny», 2013.-269. (cepust «Y 4eOHO-METOANYESCKUN KOMILIEKT) )
» JlupakTHdecKue Matepuaisl. 7 kiacc; K yaeoHuky A.B. [Iépeimkuna «dmsuka. 7 kiace»/ A. E. Mapon, E. A. Mapon.- M. JIpoda, 2013.

= Meroaudeckoe nocodue. 7 knacc; k yaeoOHuky A.B. [Iépbimkuna «®Pusuka. 7 kinace»/ A. H. B. @unonosuu.- M. [Ipoda, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



Komnexusa LHOP

http://school-collection.edu.ru

Komneknus «EcTecTBeHHOHAYYHBIE YKCIIEPUMEHTBD»: (PU3HKA

Mup ¢u3ukn: GU3NYECKUN SKCIICPUMEHT

Cepsep xadeapsl obmieit puszuku pusdaka MI'Y: hpu3nueckuii MPaKTUKYM H JIEMOHCTPaIun
YpoKku 1o MOJNICKYISIPHOHN (U3HKe

dusuka B aHUMaUAX.

WNHTtepHeT ypoku.

®u3nka B OTKPBHITOM KOJUIEIKE

INazera «®uszuka» U3garensckoro noma «IlepBoe ceHTAOps»

Komnekuus «EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTBI»: (PU3UKa

BupryanpHbiil MeTOIMYECKHI KaOUHET yuuTenst (U3UKU U aCTPOHOMUU

3anaun 1o GU3MKe C peuIeHUsIMU

3aHuMatenpHas (PU3MKa B BOIIPOCAX U OTBETaX: calT 3acimykeHHoro yuutens PO B. Enpkuna
3aouHas pu3uKo-TexHU4eckas mkona npu MOTU

Ka6uner ¢usuku Cankr-IleTepOyprekoii akageMun MOCTAUIIOMHOIO I1€1arorn4ecKoro
o0pa3oBaHHS

Kadenpa u naboparopus ¢puzuku MUOO
KBaHT: HayuHO-IONYNSpHBIN (HU3UKO-MATEMATHUECKHUH KypHAI
WNudopmarimonHblie TEXHONOTUHU B TipenoaaBanuu Gpusuku: cailt U. 1. Gununmosoii

Knaccnas ¢usuka: caiit yuurens ¢puszuku E. A. bangunoi

http://experiment.edu.ru —

http://demo.home.nov.ru

http://genphys.phys.msu.ru

http://marklv.narod.ru/mkt

http://physics.nad.ru

http://www.interneturok.ru/distancionno

http://www.physics.ru

http://fiz.1september.ru

http://experiment.edu.ru

http://www.gomulina.orc.ru

http://fizzzika.narod.ru

http://elkin52.narod.ru

http://www.school.mipt.ru

http://www.edu.delfa.net

http://fizkaf.narod.ru

http://kvant.mccme.ru

http://ifilip.narod.ru

http://class-fizika.narod.ru
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Kpatkuii cipaBo4HHK 110 (PU3HKE

Mup ¢usnku: GU3NIECKUil IKCIIEPUMEHT

OO0pazoBatenbHbIH cepBep «OnTHKa

OO6yuaromue TpEXypOoBHEBBIE TeCTHI 10 Gusnke: caiT B. WM. Perenpmana

OnnaiiH-nipeoOpa3oBaTeb CAMHMI] H3MEPEHUS

Cepgep kadenpst obmieit pusuku puzdaka MI'Y: hpu3npakTUKyM U 1EMOHCTpAITIH

Teopust oTHOCUTENBbHOCTH: MIHTEpHET-y4eOHHK 110 (PU3UKe

TepMoarHaMuKa: SJIEKTPOHHBINA Y4eOHUK 1O (pusmke s 7-ro u 8-ro KIaccoB

Ypoku o MOJNEKYISIPHON u3nKe

dusnka B aHUMAaIUAX

®usuka B UHTEpHETE: )KypHAI «Jlanmkec

dusuka BOKpPYT" HacC

Ouzuka.py: callT Uil ydauxcs u npenoganareneil Gu3nku

®du3uKa CTyJIeHTaM M IIKoJIbHUKaM: caiiT A. H. Bapruna

@OU3MKOMII: B IOMOIIIb HAYHHAIOIIEMY (PU3UKY

BJ'IGKTpOI[I/IHaMI/IKaZ YUCHHUC C YBJICUCHHUCM

DNIeMEeHTHI: TOMYJISIPHBIA CalT 0 PyHIAMEHTAILHON HAayKe

Opynut: ouorpadun yu€HbIX U n300perarene

http://www. physics.vir.ru

http://demo.home.nov.ru

http://optics.ifmo.ru

http://www. physics-regelman.com

http://www.decoder.ru

http://genphys. phys.msu.ru

http://www.relativity.ru

http:// fn.omstu.ru/phys/bib/I-NET/
http://marklv.narod.ru/mkt/

http://physics.nad.ru

http://fim.samara.ws

http://physics03.narod.ru

http://www.fizika.ru

http://www.physica.ru

http://physicomp.lipetsk.ru

http://physics.5ballov.ru

http://www.elementy.ru

http://erudit.nm.ru

JIOKYMEHT MOZAMNUCAH SNEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE
YYPEXXAEHMWE rPA30BELKOr0 MYHWULIMIMAJIbBHOTO OKPYTA
BOJIOFO1CKOM OBJIACTU "CPEQHSAA LUKOJIA N2 2 I.TPAA30OBLIA", LLlaxoBa

CseTnaHa VBaHoBHa, AupekTop

17.10.23 09:35 (MSK)

CepTudukat E8C1693AB6292D8BFOC3E02436A0AC2F
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