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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamMma o (hr3mKe Ha YpOBHE OCHOBHOTO 0OOIIET0 0Opa3oBaHUs COCTABIICHA HA OCHOBE TIOJIOKEHHIH
U TpeOOBaHHWH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00Opa3oBaTelIbHON MHpOrpamMMEl,
npeacrasieHHbix B PI'OC OO0, a Takke ¢ yuéroMm ¢enepanbHO pabouell MporpaMMbl BOCIIMTaHUS H
Konuenmuu npenoaaBanus yueoHoro npeamera «Duznkay.

Conepxanue mporpaMMbl 1o (U3MKEe HampaBieHO Ha (QOPMUPOBAaHHE €CTECTBEHHOHAYUHOH
TPaMOTHOCTH 00yYaroIUXCs U OpraHu3aluio n3yueHns: QU3NKU Ha AeATeNILHOCTHOM ocHOBe. B mporpamme mo
¢U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mnpeamera B peanusanuu tpedoBanuit ®I'OC OO0 «
TUTaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe MEXKIIPEIMETHBIC CBS3U
€CTECTBEHHOHAYUYHBIX y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl.

[TporpaMma mo (u3MKe yCTaHABIMBAET pacHpeaeieHre y4eOHOro MaTepuana mo rogam o0ydeHust (o
KJjlaccaMm), MpeagaraeT NpUMEPHYIO MOCJIEA0BATENbHOCTh N3YUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTHKE pPa3BUTHUSA
MPEMETHOTO COICPKaHMS M YUETe BO3PACTHBIX OCOOCHHOCTEH 00yUaroImuxcsl.

[MporpamMma no ¢usuke pazpaboTaHa ¢ LENbIO0 OKAa3aHUS METOJUUECKON MOMOIIY YYUTENIO B CO3IaHUH
paboueii mporpaMMsbl IO Y4eOHOMY TIpEAMETY.

OusnKa SBIAETCS CHCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY
(hu3MYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIICCCOB U SBJICHUH, M3y4aeMbIX XUMUECH, OMOJIOTHeH, aCTPOHOMHUECH U
¢usnueckoil reorpaduell, BHOCUT BKJIQJ B €CTECTBEHHOHAYUHYIO KapTHHY MHUpa, MPeIOCTaBisieT Hanbolee
SICHBIE 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/Ia IO3HAHUS, TO €CTh Croco0a MOTyYeHHsT JOCTOBEPHBIX 3HAHUHT
0 MHpe.

OpnHa W3 TJaBHBIX 3a7a4 (PU3MUECKOro 0oOpa30BaHHUs B CTPYKType 0OIIero oOpa3oBaHUsS COCTOUT B
(opMHPOBaHNH €CTECTBEHHOHAYYHO! IPaMOTHOCTH U HHTEpeca K HayKe Y OOyJaroIIuXCsl.

Nzydenne ¢u3mku Ha 0a30BOM YpPOBHE TMpEATIONAaraeT OBIJICHHE CIEIYIOIIUMU KOMITETEHTHOCTSIMH,
XapaKTepPU3yIOINMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

HAYYHO OOBSICHATH SIBIICHUS;
OIICHMBAThH U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBaHUS;
WHTEPIPETUPOBATh TaHHBIE U MCIIOJIH30BaTh HAYYHBIE IOKA3aTEIbCTBA JIJIS TIOTYYESHHUS BEIBOJIOB.

lenn w3ydeHus (M3WKH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompexaeneHsl B KoHmenmun
mperoaaBanus yaeOHoro npenmera «Dusnka» B oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit @eneparyn,
peaNM3yIONNX OCHOBHBIE OO0IIe0OpazoBaTeNbHBIE MPOTpaMMbl, YTBEpPKIEHHONH pemeHneM Kommernn
MunucrepcTsa npocseuienus: Poccuiickoii @enepaunu (mpotokon ot 3 nexadps 2019 r. Ne [IK48H).

Henu nzyyenus puzuku:

MpUoOpeTeHNe HMHTEpeca M CTPEMIICHUS OOydaromuxcsd K HAayYHOMY HW3YYEHHUIO NPUPOABI, Pa3BUTHE HX
WHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CTIOCOOHOCTE;

pa3BUTHE TPEACTABICHUIH O HAYYHOM METO/Ie MMO3HAHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOIICHHS K
OKPY’KArOIINM SIBJICHHUSM;

¢dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI Kak pe3yjibTaTa H3Y4YEHHS OCHOB CTPOCHHS MAaTepuHu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

¢dbopMHUpOBaHHE NPEACTABICHUH O poiu (DU3MKKM AN pa3BUTHA APYTHMX E€CTECTBEHHBIX HAYK, TEXHUKH WU
TEXHOJIOTH;

pa3BUTHE NPEIACTABIICHUI O BO3MOXHBIX cdepax Oyayiied mpodhecCHOHaIbHON ASATEIbHOCTH, CBA3aHHOM C
(GU3MKOH, MOATOTOBKA K JAaNbHEHIIeMy 00y4eHHIO B 9TOM HalPaBJICHUH.

HocTwkeHnne »>TuxX Lened mnporpammbl 1O (U3UKE HAa YpPOBHE OCHOBHOrO o00miero oOpa3oBaHHS
o0ecrieyrBaeTCs peICHUEM CIIEAYIOUINX 3a4ay:

MproOpeTeHne 3HAHUM O UCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX, AJIEKTPHUYECKHUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yYMEHHWH ONHCHIBATH M OOBSCHITH (DM3UYECKHE SIBICHHUS C HCIOJNB30BAaHHEM MOIY4YECHHBIX
3HAHMWI;



OCBOCHUE METOJIOB DEUICHHS MPOCTEUIIMX PacuETHBIX 3a7ad C WCIOJIB30BaHUEM (PU3UYCCKUX MOJCICH,
TBOPYECKUX U MPAKTUKOOPUCHTHPOBAHHKIX 3a]1a4;
pasBUTHE YMEHUH HAOIIONATh NPHUPOJHBIC SBICHUS W BBINOJIHATH ONBITH, JabopaTropHble paboOThl U
IKCTIEPUMEHTAIILHBIC UCCIICIOBAHMUS C UCTIONE30BAaHHEM H3MEPHTEBHBIX TPUOOPOB;
ocBocHHE TPpUEMOB paboTel ¢ wHopMarmelr (HU3NIECKOTO COACp)KaHWs, BKIOYas HWHPOPMAIUIO O
COBPEMEHHBIX JOCTIKECHUAX (PU3UKH, aHAITU3 ¥ KPUTHIECKOE OIICHUBaHKUE HH()OpMAIINK;
3HaKOMCTBO €O cepamu TPO(ECCHOHANBHON NEATEILHOCTH, CBSI3aHHBIMU C (DM3HMKOW, M COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JTOCTIKCHUSIX (DU3UUECKON HAYKH.

Ha uzydenune ¢hmsuku (0a30BBI ypOBEHH) HA YPOBHE OCHOBHOTO 00MIero oopa3oBanus OTBOIUTCS 238
JacoB: B 7 kimacce — 68 gacoB (2 yaca B Heneno), B 8 kimacce — 68 dacoB (2 waca B HeAenmo), B 9 kinacce — 102
gaca (3 gaca B HEJIEIIO ).

[lpeanaraemelii B mporpamMme MO (QH3HKE IepedeHb JTabopaTOpHBIX pPabOT W ONBITOB HOCHT
pEeKOMEHIATEeTBHBIN XapaKTep, YUUTelb AejaeT BHIOOp MPOBEACHUS TaOOPaTOPHBIX PadOT M OMBITOB C yYETOM
WHIMBUIYaIbHBIX OCOOCHHOCTEH 00ydaromuxcsi, CIUcKa SKCIEPUMEHTAJIbHBIX 3a/aHHi, MpeliaraeMblX B
paMKax OCHOBHOT'O FOCYIapCTBEHHOTO SK3aMeHa MO (pH3HKeE.
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COJEPXAHUE OBYYEHUSA
7 KJIACC

Pa3jnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLIEr0 MUpAa.

®usuka — Hayka o mpupone. SBneHus npupoabl. Ouznyeckue SBICHUS: MEXaHWYCCKHUE, TEIUIOBBIC,
ANIEKTPUYECKHEe, MarHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ousnueckne BenwuHuHBL. M3Mepenne ¢usndeckux BenwmanH. Pm3mdeckue mpubopsl. [lorpemHocTs
U3MepeHnid. MexxayHapoaHasi CUCTEMA €IMHHILI.

Kakx ¢usnka w gpyrue ecTecTBEHHBbIE HAYKH HW3YYalOT MPHPOLy. ECTeCTBEHHOHAayYHBIM METO.
MMO3HAHMS: HAONIOIEHNE, TIOCTAHOBKA HAyYHOTO BOIPOCA, BBIABIKEHUE THITOTE3, SKCIIEPHUMEHT IO MTPOBEPKE
TUTIOTE3, 00BsICHEHUE HabmomaeMoro seiaeHus. Onucanne GU3NIECKUX SBICHUH ¢ IIOMOIIBIO MOIETICH.

Hemoncmpavuu.

MexaHn4yecKkue, TETUIOBBIC, dJEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHISL.

®dusnveckrie MPHOOPHI U TPOIIeTypa MPSIMBIX U3MEPEHUH aHaJIOTOBBIM B TU(POBEIM IPHUOOPOM.
Jlabopamopnuie pabomot u onvimol.

OrnpeneneHue EHBI JEICHUS IKAIbl H3MEPUTEIBLHOTO IpHoopa.

N3mepeHne pacCTOSIHUM.

N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeENa.

Omnpenenenre pa3MepoB MaTbIX Tell.

Wzmepenwne TemmnepaTypsl Py IOMOIIHN YXHIKOCTHOTO TEPMOMETPA U TaTYHKa TEMIIePaTyphI.

[IpoBenenwne rccaenoBaHus 0 MPOBEPKE THUITOTE3BI: NaTHHOCTH MOJNETA MAPHKA, MyIIIEHHOTO TOPU30HTAIBHO,

TeM OoJIbIIe, YeM OOJIbIIIEC BHICOTA ITYCKA.

Paznen 2. [lepBoHayanbHble CBeIeHUSI 0 CTPOEHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJICKYJIBI, UX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTRA.

JBwkenne yactuil BemiecTBa. CBsi3b CKOPOCTH JBIDKCHHS YaCTHI[ C TeMIiepaTypoil. bpoyHoOBckoe
nerxenue, muddysus. BzanmonenicTBue yacTHIl BENIECTBA: MPUTSHKECHUE U OTTAIKUBAHHKE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, )KHJIKOCTSH M TBEPIBIX (KPUCTAUITMYECKUX) TEJL.
B3anMocCBs3b MEXIY CBOHCTBAMM BEIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

HaGimroeHre 6poyHOBCKOTO JIBHIKCHUS.
Hab6mronenue muddysum.
Habmronenue siieHui, 0OBSCHSIIONIMXCS TPUTSHKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnsie padbomout u onvimot.

OrneHka 1uaMeTpa aToMa METOIOM PSJIOB (C HCIIONIb30BaHUEM (oTorpadmii).
OMBITH 110 HAOTIOICHUIO TEIIOBOTO PACIIIMPEHUS Ta30B.
OnbITHI 110 OOHAPYIKESHHUIO ICHCTBUS CHJI MOJICKY/ISIPHOTO MPUTSHKEHUS.

Pasznen 3. /IBu:keHHe U B3auMojelicTBHE TeJl.

Mexanndeckoe nBmkeHne. PaHoMepHOe 1 HepaBHOMepHOE nBmwkeHne. CkopocTs. CpemHsisi CKOPOCTh
MIPU HEPABHOMEPHOM JIBUKECHUU. PacuéT myTu ¥ BpeMeHU JIBIKEHUS.

SlBnenne wHepruHM. 3aKOH WHEpHHMH. B3anMonmelcTBHE TeN Kak NpUYMHA W3MEHEHHS CKOPOCTH
JBIOKEHHS TeJl. Macca kak Mepa WHepTHOCTH Tena. [ImoTHocTh BemiectBa. CBs3b IJIOTHOCTU C KOJTUYECTBOM
MOJIEKYJI B €IMHUIIE 00BhEMa BEIIEeCTBA.

Cuna kak XapakTepucThka B3aumonehcTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIBIO TMHAMOMETpA. SIBICHHWE TATOTEHUS W cuia Tshkectn. Chia TsHKECTH Ha JIPYruX IutaHeTax. Bec
tena. HeBecomocth. CrnokeHue cuil, HalpaBJICHHBIX MO ONHON mnpsimoil. PaBHopeiicTByromas cui. Cuna
TpeHus. TpeHue CKOIRKEHUS ¥ TPEHHE TTOKOs. TpeHue B IPUPOJIE ¥ TEXHUKE.

Jemoncmpayuu.
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Habmroienne MexaHHIECKOTO TBUKCHHS TEJa.

M3Mepenne CKOpoCTH MPSIMOJIMHEHHOTO IBHIKEHUSI.
Habmronenue siBiieHUst MHEPITAHL.

Habmtonenue n3MeHeHns: CKOPOCTH TIPH B3aMMOJICHCTBUH TEIL.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO Tell.

CrnosxeHue cujl, HalpaBJIeHHBIX 10 OAHOMN MPSAMOM.

Jlabopamopusie padbomul u onvimul.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBIDKEHHS (IIapuKa B IKUAKOCTH, MOZEITH JIEKTPHISCKOTO
aBTOMOOWJIS U Tak Jajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBXEHHs OpyCKa FITH IIapHKa 110 HAKIIOHHOHN ITOCKOCTH.

Omnpenenenre IOTHOCTH TBEPIOTO Tea.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBHCUMOCTh pacTshKeHus (aedopMaiun) mpy>KUHbI OT NPUIIOKCHHON CHITBL.
OneITEI, EMOHCTPHPYIOIIME 3aBHUCHUMOCTh CHJIBI TPEHHs CKOJIBKEHHs OT Beca Tela M Xapakrepa
COIPUKACAIOUINXCSI [IOBEPXHOCTEN.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIEHNSI ¥ YBEIHMUEHHUS JaBlieHus. JaBieHne raza. 3aBHCUMOCTD JIaBJICHHUS
raza or o0béma, Temmeparypel. [lepemada naBneHHWs TBEPABIMU TellaMH, JKAIAKOCTAMH W Ta3aMH. 3aKOH
Ilackans. ITHeBMaTH4eckne MaIlWHBI. 3aBUCUMOCTH JaBIIEHUS JKHUIKOCTA OT TIyOwHEL. [uapocraTmueckuit
napagokc. CooOrmaromuecs cocyasl. | napaBiIndecKne MEXaHU3MBL.

AtMmocdepa 3emnm u aTMmocdepHOe NaBieHHWEe. |IpUYMHBI CyIIeCTBOBaHHS BO3MYITHOW OOOIOYKH
3emuu. OmeiT Toppudennu. smepenne atMochepHOTO JaBIeHUs. 3aBUCUMOCTh aTMOC(EpHOTO TaBIeHHS OT
BBICOTHI HaJT ypoBHEM Mops. [Ipubopsr amist uaMepenns aTMoc(hepHOTO TaBISHHSL.

JeiicTBre )UAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tell0. BrITankuBaromas (apxmuMeioBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA ra3a OT TEMIIEPATYPHL.

[lepenaya gaBieHUs KUJIKOCTBIO U Fa30M.

CooO011arIuecs: CoCy/Ibl.

I'unpaBnuyeckuii npecc.

[posiBnenue neiicTBrs aTMOCHEPHOTO JTaBJICHHUS.

3aBUCHMOCTbH BBITAIIKHBAOIIEH CHITBI OT 00BEMA MTOTPYKEHHOHN YaCTH Tea U TUNIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOU KUAKOCTH.

VYcnoBue maBaHyd Tel: TUIABaHUE WK MOTPYKEHHUE TeNl B 3aBUCUMOCTH OT COOTHOIIEHUS TUIOTHOCTEH Tena U
JKUAKOCTH.

Jlabopamopnusie pabomot u onvinol.

HccnenoBanne 3aBHCHMOCTH Beca TeJia B BOJIe OT 00bEMa Morpy>KEHHOM B )KHKOCTh YacTH TeJa.
OrnpeeneHne BEITAIKUBAIONIEH CHITBI, IEHCTBYIOMIECH Ha TEJIO, MOTPYXKEHHOE B KUIKOCTH.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHJIBL, AEHCTBYIOIIEH Ha TEJIO B )KMJIKOCTH, OT Macchl Teja.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEN CHIIBI, NEUCTBYIOIIEH HA TEJIO B KHUIKOCTH, OT
00BbEMa TOTPYKEHHON B KUAKOCTD YaCTH TEJIA M OT INIOTHOCTH KHUJIKOCTH.

KoHncTpynpoBanue apeomeTpa MM KOHCTPYUPOBAHUE JIOAKH U OTIPENIETIEHHE €€ TPy30I0bEMHOCTH.

Pa3nen 5. Padota u MOIIHOCTH. DHepPrus.

Mexannueckas pabora. MomHoCTb.

IIpocThle MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWio paBHOBecHs phIUara.
IIpumenenne mpaBuiia paBHOBecHsI pbl4ara K ONoKy. «3omotoe mpaBwio» wmexanuku. KIIJ mpocthix
MEXaHU3MOB. Hpocnﬂe MEXaHU3MBbI B 6I)ITy N TCXHUKE.

Mexannueckas OHEprus. Kunernueckas u MMOTCHUOHAJIbHAsA JSHEPIHA. HpeBpameHHe OHOIro BHAA
MEXaHWYEeCKOW PHEPTHH B APYToi. 3aKOH COXPAaHEHUS JHEPTUU B MEXaHHKE.

Hemoncmpayuu.

IIpuMepsl IPOCTBIX MEXaHU3MOB.
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Jlabopamopusie padbomul u onvimel.
Omnpenenenne padOTHI CHITBI TPEHHS MTPH PABHOMEPHOM JIBIKEHHH TeJIa TI0 TOPH30HTAIBHO TOBEPXHOCTH.
HccnenoBanue ycinoBUil paBHOBECHUS pblyara.
Namepenne KITJ] HaKIOHHOM MJIOCKOCTH.
Nzyyenue 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPTUH.
8 KVIACC

Pa3zpnen 6. TenJioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIIIPHO-KHHETHYECKON TEOPHH CTPOCHHUS BelmlecTBa. Macca W pa3Mephl
aTOMOB ¥ MOJIEKYIT. OTIBITHL, TOATBEPKAAIONINE OCHOBHEIE ITOJIOKEHHUS MOJICKYIISIPHOKHHETHIECKOM TEOpHH.

Mogenu TBEPIOTO, JKUIKOTO U ra3000pa3HOTO COCTOSHUU BemecTBa. Kpucrammmdeckue u amopdhHbBIE
terna. OOBSICHEHHE CBOWCTB Ta30B, JKHAKOCTEW W TBEPABIX TEN HA OCHOBE MOJIOKEHWH MOJEKYIISPHO-
KHHETHYeCKOH Teopur. CMadrBaHWe W KaWJUIAPHBIE SBICHUS. TeIoBOe pacInpeHne U CKaTHe.

Temnepatypa. CBA3b TEMIEPATYPBI CO CKOPOCTBEO TEIIOBOTO ABMKEHUS YacTULl. BHYTpEeHHSISI SHEpPrusl.
CriocoOBl M3MEHEHUsT BHYTPEHHEW SHEPTHU: TeIulonepenada M coBepIiieHre padoTel. Bumasl Temmonepenayn:
TEIJIONPOBOAHOCTh, KOHBEKLIMSI, U3JIyUCHHUE.

KommuecTBo TemmoTel. YaenbHas TETUIOEMKOCTh BellecTBa. TermIooOMeH M TeIIOBOe pPaBHOBECHE.
YpaBHeHHe TerIoBOTO OanaHca. [lnaBnenne u oTBepAeBaHNEe KPUCTAIUTHYECKUAX BEIIECTB. Y AeTbHAs TETIOoTa
rraBneHus. [lapooGpasoBanue n koHaeHcanus. Mcnapenne. Kumenue. Y aenpHas Temiora mapooOpa3oBaHHUsL.
3aBUCHMOCTh TEMIIEPATyPhl KMIICHUS OT aTMOC(HEPHOTO JIaBJICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIIuBa. Y AeNbHAs TEIUIOTa CTOPAHUSL.

[Mpunnuner pabotel TerioBbix apuratened KIIJ TemmoBoro apuratens. TerioBbie IBUTATENH U
3aIlUTa OKPYXKAIOIIEH CPEeIb.

3akoH COXpaHCHHA U NPCBpALICHHA SHCPIYMU B TCIUIOBBIX IMIPOLECCaX.

Hemoncmpayuu.

HabiroeHre 6poyHOBCKOTO JIBHIKCHUS.

Habmronenue quddysun.

HaGmronenue siBiieHui cMaurBaHUs U KAWL PHBIX SBICHAN.

HaGuroieHue TeIioBoro paciiupeHus Tel.

W3menenue naBieHus ra3a npu N3MEHEHNH 00bhEMa W HATPEBAHUY WIIN OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIIEpaTyphl.

Buasl Terionepenaymu.

OxJTaxIeHNe TIPU COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHN# pabOTHl BHEITHUMU CHIIAMH.

. CpaBHEHUE TEMIIOEMKOCTEN pa3IMYHBIX BELIECTB.

. HaOironenue kuneHust.

. HalGuroieHue mocTosHCTBA TEMIIEPATYPhI ITPH IJIABJICHUH.
. Mozaenu TeIIOBEIX ABUTATEIIEH.

Jlabopamopnuvie pabomot u onvinol.
OnBITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISPHOTO MPUTSHKEHUS.
OMBITH MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHON COJIU WIIM caxapa.
OMNBITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIMPEHHSI TA30B, XKUAKOCTEH U TBEP/IBIX TEII.
Ormpenenenne AaBICHMS BO3AyXa B OAJJIOHE MITIPHIIA.
OnbIThI, JGMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/1yXa OT €ro 00béMa U HarpeBaHUs WA OXJIAXKICHUS.
IIpoBepka rUIOTE3bl TUHEHHONW 3aBUCHUMOCTH JITMHBI CTOJOWKA JKUIKOCTH B TEPMOMETPUIECKON TPYOKE OT
TEeMIIepaTyphl.
Habumronenue n3MeHeHrs BHYTPEHHEH SHEPTHUHU Tella B pe3yJIbTaTe TeIUIonepeaui U padOoThl BHEITHUX CHIL.
HWccnenoBanue sBICHUS TEIIOOOMEHA MTPY CMEIIMBAHNHT XOJIOHOM U TOPsiUeH BOJIBL.



10.
11.
12.
13.

LN R WNRE

R
= O

N R R R R R R R R
O LN D WN

OmnpeneseHue KOIMYecTBa TEIIOTHI, MOJTYYE€HHOIO BOJOH IpU TEMJIOO00OMEHE C HAarpeThiM METaTIMYECKUM
LITHHIIPOM.

OmnpenesneHue ynenbHON TEIOEMKOCTH BELIECTBA.

HUccnenoBanue npoliecca HCIIapeHusl.

Onpenenenne OTHOCUTENBHOM BIa)KHOCTH BO3/yXa.

Onpenenenue yAeabHON TEMIOTHI IIABJICHUS JbJIA.

Pa3nen 7. DnekTprnyeckue i MAarHUTHBIE SIBJICHUS.

OnekTpuzanusa Ten. [Ba ponma snekTpuueckux 3apsnoB. B3ammopeilcTBue 3apsDKEHHBIX Tel. 3aKOH
KynoHna (3aBUCUMOCTB CHJIBI B3aUMOJACHCTBHS 3apSKCHHBIX TEJI OT BEJIMUUHBI 3apsI0B U PACCTOSIHUS MEXKIY
TEJIaMH).

Onextpuueckoe mone. Hanpsok€HHOCTh — 3exkTpuyeckoro mosd.  lIpuHnum — cynepmnosunmu
AIIEKTPUYECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »iekTpwUecKwx 3apsiaoB. OJIEMEHTApHBIM dJeKTpuueckwii 3apsn. CTpoeHHe aroma.
ITpoBOOHMKH U TUDIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsa.

ONEKTPUYECKUH TOK. Y CIOBUS CYILECTBOBAHMS AIEKTPUUECKOTrO TOKA. MICTOUHMKH MOCTOSHHOTO TOKA.
JelicTBHsI 3TEKTPUYECKOTO TOKA (TEIIOBOE, XUMUIECKOE, MAarHUTHOE). DIEKTPHUECKUN TOK B KHIKOCTIX U
raszax.

Onektpuyeckasd uenb. Cuila TOKa. OiekTpuueckoe HampspkeHue. CONpOTUBICHUE MPOBOIHUKA.
VYienpHOE CONMpOTUBIICHUE BellecTBa. 3akoH OMa g yuactka nenu. IlociaenoBarenbHoe U MapajlienbHOE
COEIIMHEHHE POBOAHUKOB.

Pabora w MOIIHOCTh ANEKTpUYECKOTO ToKa. 3akoH JDxoyns—JleHma. DnexTpudeckue Menu u
NOTPEOHUTENHN HIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

IlocTtostHHBIE MarHUTHL. B3anMoaelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE mnosne. MarHuTHoe moine
3eMiIM U €ro 3HaueHue Aid XKu3HH Ha 3emiie. Onbeir Opcrega. MarHUTHOE MOJIE 3NEKTPUYECKOrO TOKA.
IlpuMeHEeHHE 3NEKTPOMAarHUTOB B TEXHHUKE. JleficTBME MAarHUTHOTO IIOJS HA IPOBOIHUK C TOKOM.
OJeKTpoABUraTeb MOCTOSHHOIO ToKa. Mcrnons3oBanue 3neKTpoaBUTaTenel B TEXHUUECKHX yCTPOMCTBaxX M
Ha TPaHCIOPTE.

Oneitel ®apanes. SIBaeHne snekTpoMarHUTHON WMHAYKIMH. IIpaBunmo Jlenma. OnexTporeneparop.
Cr1ocoObI MOTY4YEHUS 3IMEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX YHEPTUH.

Jemoncmpayuu.

DneKTpu3amus Tell.

JIBa posia aeKTpHUUeCcKrX 3aps0B U B3aUMOICHCTBUE 3apKEHHBIX TEI.
YCTpoiCTBO U AEMCTBUE BIIEKTPOCKOIIA.

ONEeKTpOCTaTHUECKAs MHTYKIIHSL.

3aKOH COXPAHEHUS JIIEKTPHUECKUX 3aPSAA0B.

ITpOBOJHMKH U TUTIEKTPUKH.

MOJICJII/IpOBaHI/Ie CHUJIOBBIX JIMHUN SJICKTPUYCCKOIO I1O0JIA.

McToyHuKY TOCTOSHHOTO TOKA.

JelcTBrS 31EKTPUYECKOrO TOKA.

. DNEeKTPUUECKHUH TOK B JKUJKOCTH.

. T'a30BbIi1 pazpsin.

. VI3amepenue cuiibl TOKa aMIepMeTpOM.

. MI3aMepenue 3eKTpHIecKOro HampsHKEHUS BOJTBTMETPOM.

. Peocrar n MarasuH conpoTHBIICHUH.

. B3auMopericTBre TOCTOSIHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXKHOCTHU Pa3ACIICHUS [TOJIOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
. OmpIT Opcrena.

. MaruuTHoe 1Mo1e ToKa. DJIEKTPOMArHuT.

. JleficTBUE€ MarHUTHOTO TOJIA Ha MPOBOJIHUK C TOKOM.
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DIeKTPOJBUraTE b MOCTOSHHOTO TOKA.

HUccnenoBanue sIBIEHUS IIEKTPOMArHUTHON HHIYKITHH.

OmbiTer Dapaes.

3aBUCHMOCTH HAITPABIICHUS HHYKIIHOHHOT'O TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.

Jlabopamopnuie pabomot u onvinol.
OnbITH IO HAOMIOACHUIO IMEKTPU3ALNH TeJl HHIYKIHEH U IPU CONPUKOCHOBEHUH.
HccnenoBanne AeicTBUS IIEKTPUYECKOTO OIS HA TIPOBOIHUKH M JUAJIEKTPHUKH.
Coopka u mpoBepka pabOTHI AMEKTPHUCCKON IIEITH TTOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHue CHITBI TOKA.
H3mepeHne U peryanpoBaHue HAIPsKSHUSI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, HAYIIETO YEpe3 PE3UCTOpP, OT COMNPOTUBICHHS PE3UCTOpa U
HanpsDKEHUS Ha Pe3UCTOope.
OnbITHI, JAEMOHCTPUPYIOIIME 3aBHCUMOCTH JJICKTPHUECKOTO COIMPOTHBIICHUS MPOBOAHHMKA OT €ro JUTUHEI,
TUTOIIA/T TIONIEPEYHOT0 CEUEHUS M MaTepHara.
IIpoBepka mpaBmiTa CI0KEHUS HAPSOHKEHHH TIPH MOCIEI0BATEIEHOM COSTUHEHHH ABYX PE3UCTOPOB.
IIpoBepka mpaBwmIiTa U CUITHI TOKA TP MAPAIIIENIEHOM COeTMHEHUH PE3UCTOPOB.
Onpenesnenne pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3HCTOopP.
OnpeneneHne MOITHOCTH AIIEKTPUIECKOTO TOKA, BBIACTSIEMOM Ha Pe3NCTOpeE.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HAlIPSHKCHUS Ha HEM.
Onpeanenenue KIIJ] HarpeBarens.
HccnenoBanre MarHUTHOTO B3aWMOIEHCTBUS TIOCTOSTHHBIX MarHUTOB.
Nzydenne MarHuTHOTO TIOJIS IOCTOSIHHBIX MarHUTOB TIPH UX OOBEAMHEHUH U Pa3AeICHIH.
HccnenoBanue NeiCTBUS SIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnBITHI, IEMOHCTPUPYIOLIHE 3aBUCIMOCTD CHIIBI B3aUMOJICHCTBUS KAaTYIIKHA C TOKOM U MarHuTa OT CHIIbI TOKa
Y HalpaBJICHUS TOKA B KaTYIIKe.
N3yyenne nelCTBUs MATHUTHOTO TIOJIS HA TPOBOJTHHUK C TOKOM.
Koncrpynposanue u u3ydeHne paboThI IEKTPOABUTATEIIS.
N3mepenne KIIJ[ 31eKkTpoaBUraTeIbHON YCTAHOBKH.
ONBITHl IO WCCIIEIOBAHUIO SIBJICHHUS DJIEKTPOMATHUTHOW WHAYKIWU: WCCIEIOBaHHE W3MEHEHWH 3HAYeHHS U
HarpaBJICHHUsI HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUsI.

Mexannyeckoe  nBmwkeHue. MarepuanbHas —Touka. Cucrema  orcuéra.  OTHOCHUTENBHOCTh
MEXaHUYEeCKOTO IBIKEHHUs. PaBHOMEpHOE MNpsSMOJIWHEWHOE [BWXKEeHHE. HepaBHOMepHOE NpsMOIMHEHHOE
nBrkeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JBM)KEHUH.

Yckopenue. PaBHOyckopeHHOE npsiMoniHeiHOe ABmkeHre. CBoboanoe najgeHue. OneiTel ['anumes.

PaBHOMepHOE nBmkeHHE MO OKpyxHOCTH. Ilepmon m uacrora oOpamenus. JluHeliHas M yrioBas
cKopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

Ilepsrrii 3axoH HetoToHa. BTopoii 3akon HeroTona. Tpetnii 3akon Hetorona. [IpuHnun cynepno3unun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHHUs CKOJIBXKEHHS, CHJIa TPEHUS MOKOd, Apyrue
BU/JIbI TPEHUSL.

Cuna TSDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe cBOOOAHOTO MajeHus. [IBikeHue IiaHeT
BoKkpyr Comnnua. [lepBast kocmMudeckas ckopocTb. HeBeCOMOCTh U eperpys3KH.

PaBHOBecme wMartepuanbHOM TOUYKH. AOCOMIOTHO TBEpPHOE Temo. PaBHOBecwe TBEpPIOTO TEnma ¢
3aKpEIIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TsaxecTH.

Nmvmynsc Tena. M3Menenne mmimysbca. VIMITyIIbe CHuTbl. 3aKOH COXPAaHECHHS HMITyJhca. PeakTuBHOE
JIBIKCHHE.
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Mexanunueckas paboTa ¥ MOIIHOCTh. PaboTa CHI TSDKECTH, YNpYrocTH, TpeHus. CBsi3b JHEPTHH H
pabotsl. [loTeHnmanpHasE SHEPTHsl Teia, MOJHATOTO HaJl MOBEPXHOCTHIO 3emiH. [loTeHImanbHas >HEPTUs
cxkaroil mpyxuHbl. KuHerndeckas »Heprus. Teopema O KHHETHYECKOW OSHEPTHU. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTHH.

Hemoncmpayuu.

Habumroienne MeXaHMIeCKOTo JBUKEHHUS TeJla OTHOCHTENBHO Pa3HbIX Tell OTCYETA.

CpaBHeHHe ITyTel ¥ TPAeKTOPHI IBMKEHHS OTHOTO U TOTO K€ Tela OTHOCUTEIHHO Pa3HBIX TNl OTCUETA.
W3mepeHne CKOPOCTH U yCKOPEHHS MPSIMOJIIMHEWHHOTO JBHYKECHHUS.

HccnenoBanre Npru3HaKoB PaBHOYCKOPEHHOT'O IBUKEHMSL.

Habmtonenue nBiKeHHs Tema 1Mo OKPY>KHOCTH.

Habmronenne MexaHWM4YeCcKNX SIBICHUH, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM
¥ YCKOPEHHOM JIBKCHHH OTHOCHTEIHHO KaOMHeTa (PU3UKH.

3aBHUCHMOCTH YCKOPEHUS TeJla OT MACCHI TeJla U IEHCTBYIOIIEH Ha HETO CHIIBL.

Habmroenue paBeHCTBA CHIT TIPH B3aMMOACHCTBUAN Tell.

N3menenue Beca Tenna Npyu yCKOPEHHOM JIBUKEHHH.

. Ilepenaya umirynbca npu B3aMMOJEHCTBUN TEI.

. [IpeoOpazoBanus sHEPTUM MPU B3AUMOACUCTBHUH TeIl.

. CoxpaHeHHne HMITyJIbCa IPU HEYIPYTOM B3aUMOJEVCTBHN.

. CoxpaHeHHe UMITyJibca Ipy aOCOIIOTHO YIPYIOM B3aUMOJACHCTBHU.

. Habnronenmne peakTHBHOTO JBMKEHHUSL.

. CoxpaHeHHne MeXaHMYECKOH SHEPTHU NIPH CBOOOTHOM ITaJICHUH.

. CoxpaHeHHe MeXaHUYECKOW SHEPTUH MIPU JBHUKEHUU TeJla MO/ JeHCTBUEM MPYKHUHBIL.

Jlabopamopnuie pabomot u onvimol.
KoncTtpynpoBanue Tpakra A pa3roHa U AajJbHEHIIero paBHOMEPHOTO JBM)KEHUS IIapUKa WIN TEJIEKKH.
OnpenesieHre cpeHel CKOPOCTH CKOMBKEHHS OpyCcKa MITH IBUXKECHUS IIIAPHKA MO HAKIIOHHOM TUIOCKOCTH.
Omnpe/enenre YCKOPEHUs Tella P paBHOYCKOPEHHOM JBMYKEHHUH TI0 HAKJIOHHOM TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MTYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIDKEHHHU 0€3 HauaJlbHOH CKOPOCTH.
IIpoBepka runoTe3bl: €Ciik MPH PABHOYCKOPSHHOM JIBUKCHHU 0€3 HAYaJIbHOW CKOPOCTHU IYTH OTHOCSTCS Kak
paa HEUYETHBIX YurCeyl, TO COOTBECTCTBYIOIIHEC ITPOMEKYTKH BPEMEHU OAMHAKOBEI.
I/ICCHeI[OBaHI/Ie 3aBUCUMOCTHU CUJIBI TPCHUA CKOJILXKXCHHA OT CUJILI HOPMAJIBHOT'O IaBJICHUA.
Omnpenenenne ko3 puIreHTa TPeHUS CKOIBKEHUS.
Omnpenenenne xECTKOCTH TPYKHUHBI.
Onpenenenne padOTHI CHUITBI TPEHHS MTPH PABHOMEPHOM JIBHKEHHH TeJa TI0 TOPH30HTAIBHOM MMOBEPXHOCTH.

. Ompenesnienne pabOThI CWIIBI YIPYrOCTH TIPU MOABEME TIpy3a C HCIOJL30BAHMEM HEMOJBHKHOIO U

MMOABHYKHOTO OJIOKOB.
N3yyenne 3akoHa COXpaHEHUS YJHEPTHU.
Paznen 9. Mexanuuyeckue KoJjieOaHUsI M BOJTHBI.
Konebarenpaoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWUW: TEPHOJ, YacTOTa, aMILTUTY/A.
MaremaTHuecKull v Py KUHHBIN MasTHUKU. [[peBpaiiieHre sHeprun Mpu KojaeOaTeIbHOM JIBUKCHUU.
3aryxatomue konebaHus. BuiHykjaeHHBIE KoneOaHus. Pe3sonanc. Mexanuuyeckue BonHBI CBOICTBa
MeXaHW4eCcKuX BOJIH. [IpojoipHBIC U MONepevHble BOJHBL [|JIMHA BOJHBI M CKOPOCTH €€ pacipOCTpPaHCHUS.
MexaHuyecKkre BOJIHBI B TBEPAOM Tel€, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKocTh 3ByKa ¥ BeicoTa ToHA. OTpaskeHue 3Byka. UH(Gpa3ByK U yIbTPa3BYK.
emoncmpayuu.
HabGmronenue konebaHuit TeJ1 MO JSHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH B HA TIPY>KUHE.
Habmroienue BEIHYKJICHHBIX KOJICOaHUH U pe30HAHCA.
PacnpocTpanenne MpoI0IbHBIX U MTONIEPEYHBIX BOJTH (HA MOJIEIHN).
Hab6monenue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHH PE30HAHC.



Jlabopamopusie padbomul u onvimel.
OmnpeneseHue 4acTOTHI U IEPHOA KOJIeOaHUH MaTeMaTHIEeCKOr0 MasiTHUKA.
OmnpeneseHue 4acTOTHl U IEpHoa KojaeOaHUH NPYKUHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH II€pUOa KOIeOaHNH MOIBEIIEHHOT0 K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBHCUMOCTH TMeproja KolneOaHnui Mpy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH TIepHOAa KOJIeOaHUit rpy3a, IOABEUICHHOTO K HUTH, OT MacChl Ipy3a.
OnbITBI, JEMOHCTPHUPYIOLIKE 3aBHCUMOCTH Ieproja KoyueOaHWil MpYyKWHHOTO MasTHHKAa OT MAaccChl Ipy3a H
JKECTKOCTH IIPY’KUHBL.
7. H3mepeHue ycKOpeHUs! CBOOOAHOTO HaICHHUS.
Paznen 10. DiieKTpoMarHuTHOE 10JIe M 3JIeKTPOMATHUTHbIE BOJIHBI.
OJNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIC BOJHbI. CBONCTBAa 3E€KTpOMarHUTHBIX BOJiH. lllkama
3JIEKTPOMArHUTHBIX BOJIH. MICII0/Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH AJISI COTOBOM CBSI3H.
OnexTpoMarsuTHas npupoaa ceera. Ckopocts cBeta. BonHOBbIE CBOCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3IEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBONCTBA CBETA.
Jlabopamopnuie pabomost u onvimol.
1. UzyueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHHS.
JlyueBass mozens cBeta. Mctounuku cBera. llpsMonuHeiiHOoe pacmpocTpaHEHHE CBeTa. 3aTMEHHS
Connua u Jlynsl. OtpaxkeHue cBeta. I1nockoe 3epkano. 3akOH OTpakKeHUsI CBETA.
[Ipenomnenue cBera. 3akOoH mpeiaomiieHUus cBera. [lonHOe BHYTpEHHEE OTpaKCHHE CBETA.
Hcnionb30BaHKE OIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jluaza. Xon mydeit B muH3e. OnTryeckas cuctema ¢oroarnmapara, MUKPOCKOIIa B TeJieckorna. ['a3 xak
onTUYecKas cucteMa. bau3opykocTs 1 JaTbHO30PKOCTb.
Pasnoxenune 6enoro csera B criektp. OnbiTel HetoToHa. CrokeHue CreKTpaibHbIX IBETOB. Jucnepcus
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CBeTa.
Jemoncmpayuu.

[IpsimonuHEHOE pacTpoCTpaHEeHNE CBETA.

OTtpakeHue cBeTa.

[MonmyueHune U300paXkeHM B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

OnTU4ecKuil CBETOBOI.

Xopn mydeii B coOuparotei InH3e.

Xop tydeil B pacceuBaroIIen JUH3E.

[omyueHne n300paxeHnii C TOMOIIBIO JIMH3.

[Ipuaumn aeiictBus doroanmapaTa, MUKPOCKOIIA U TEIECKOTIA.
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. Monuens rnaza.
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. Paznoxenue Genmoro cBeta B CIIEKTD.

. [ommydenue Genoro cBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomost u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTila OTPaXSHHS CBETOBOT'O JIy4a OT yIiia MaJCHUS.

W3yueHre XapakTepUCTUK H300paKEeHHUS MPEeAMETa B INIOCKOM 3epKaJie.

[ER
N

N

HccnenoBanre 3aBUCMMOCTH yIjla HPEJIOMIICHHS CBETOBOIO Jyda OT yIJia MAajJCHHS Ha I'PaHUIC «BO3AYX—
CTEKIIOM.
TTonyuenne n306paxeHU C MTOMOIIBIO COONPAIOIICH JTUH3HI.
Onpenenenre GOKYCHOTO PACCTOSHHS U OTNITUYECKON CHITBI COOMPAFOIIEH JINH3BI.
OMNBITHI 110 Pa3TIOKEHHUIO OEIIOTO CBETA B CIEKTP.
OMNBITHI 110 BOCIIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUU Yepe3 IBETOBBIC (DMIIBTPHIL.
Pazaen 12. KBanToBbIE SIBJICHUSI.

Nouss
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OmeiTe! Pesepdopna u mranerapHas Mozienb aroma. Monens aroma bopa. Hcmyckanue M mOTJIomeHne
cBeta atomoM. KBaHThl. JInHeiuaTbie CIEKTPHI.

PamnoaktuBHOCTH. Anb(da, 6eTa- n ramMma-u3nydenns. CTpoeHne aToMHOTO sipa. HykiioHHas Momenb
aToMHOTO siipa. M3oTomsl. PagroaktuBHbIe ipeBpaieHus. [lepros momypacamga aTOMHBIX siAep.

Slnepuble peakuny. 3aKOHBI COXPAaHEHUS 3apSIOBOTO W MAacCOBOTO YHCEN. DHEPIHsl CBSI3HM aTOMHBIX
snep. CBsi3b Macchl 1 dHeprud. Peakiuy cunaTe3a u aeneHus saep. Mcrounnkn sneprun ConHIA U 3BE3.

Snepnas sHepreTuka. J[elicTBUA paAOaKTUBHBIX U3TyUYEHUN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpBI N3MyUYeHHSI U TIOTJIOIIECHUSI.
CreKTpHI pa3nuIHBIX Ta30B.
CuexTp Bozopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuéTurka HOHU3UPYIONINX H3TyYeHUH.
Peructparus u3imydeHust IpupOAHBIX MUHEPAJIOB U TPOIYKTOB.
Jlabopamopnsie padomut u onvimot.
Habmroienue CIionHpIX U TMHEHYATRIX CIIEKTPOB H3ITyYSHISL.
HccnenoBanne TpeKkoB: U3MEPEHNE YHEPTUH YaCTHUIIBI IO TOPMO3HOMY MYTH (110 poTorpadusim).
H3mepenne paguoakTHBHOTO (oHA.

IloBTOpPUTENHHO-0000IAIOIINI MOAY/Tb.

[ToBTOpHUTENBHO-0000IIAIOMMK  MOAYJb TpeAHAa3HAueH Ui CUCTEMAaTH3allid W 0000IIeHHS
NPEMETHOTO COAEPKaHHS U OIBITa AEATEILHOCTH, IPHOOPETEHHOTO TPU M3YUYEHHUH BCero Kypca (pusuku, a
TaKXe s TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY O3K3aMeHy Mo (u3uKe Uisi 00ydJaromuxcs,
BBIOPABIIMX TOT Y4C€OHBIH PEaAMET.

HpI/I HN3YUYCHUU JAHHOTO MOAYJIA PCATU3YIOTCA U CUCTEMATU3HUPYIOTCA BUAbI JCATCIbHOCTU, HA OCHOBE
KOTOPBIX obecreunBaeTCs JOCTHIKCHHUEC TMPEAMETHBIX W MCTAIIPECAMCTHBIX IINIAHUPYCMBIX PE3YJIbTAaTOB
o0OyueHus, popMHUpPYyeTCs €CTeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICOBAHUS
SBIIEHUI TPUPOABI M TEXHHUKH, OBIAJEHHE YMEHHSIMH OOBSCHATh (PU3INYECKHE SBICHHUS, TPUMEHSS
MOJTyYeHHbBIE 3HAHUS, PEelIaTh 3a/1a4M, B TOM YHCIIe KAa4eCTBEHHBIE M SKCIIEPHMEHTAIBHEIE.

[IpuHIMTIMAIEHO JEeATeNFHOCTHBIM XapakTep JJaHHOTO pa3jiefia pealu3yercs 3a CUY€T TOro, 4To
oOydJaroluecst BRITIOMHSIOT 32/1aHUs, B KOTOPBIX MM IIPEJIaracTcs:

Ha OCHOBE TIONYYEHHBIX 3HAHWW pACIIO3HABATH M HAYYHO OOBSICHATh (PHU3NYECKHE SBICHUS B
OKpY’Karollel Mpupoie ¥ IOBCETHEBHON KU3HH;

WCIIONb30BaTh HAYYHBIE METOIbl WCCIENOBAHHUA (PU3MYECKHUX SBICHHUN, B TOM YHCIE IS MIPOBEPKU
TUTIOTE3 U TIOTYYCHUS TEOPETUIECKUX BEIBOJIOB;

OOBSACHSTH HAayYHbIE OCHOBBHI HamOoOliee BaXKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH, HaIpuMep,
MPAKTHYECKOTO HWCIOJIb30BAHUA PA3JIMYHBIX HCTOYHWKOB JHEPIUM Ha OCHOBE 3aKOHA TMPEBPALICHHUS U
COXpAHEHHs BCEX U3BECTHBIX BUIOB SHEPIHU.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMA

W3yyenne ¢u3MKH Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHHsS HampaBiIeHO Ha JOCTIKCHHE
JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB.

B pesynbTare u3yueHus (GU3MKH HA YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus y oOydaronierocs 0yayTt
c(hOpMHPOBaHBI CIEAYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpMoTHYECKOro BOCTIMTAHUA:
- IPOSIBIICHUE MHTEPEca K HICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOH (pHU3NYecKoil HayKu;
- LIEHHOCTHOE OTHOIICHUE K JOCTIKEHUSAM POCCUHCKHUX YUEHBIX-(DU3UKOB;
2) rpa:KI1aHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:
- TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX W 3THYECKHX IPOOIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKCHUH (U3UKH;
- OCO3HAHHUEC BAYKHOCTU MOPAJILHO-3TUYCCKUX IMMPUHIHUIIOB B ACATCIbHOCTH y‘-IéHOFO;
3) 3cTeTHYECKOr0 BOCIIMTAHUS
- BOCHpHUATHE OCTETUYECKUX KadyecTB (U3NUECKOH HAyKW: €€ TapMOHHYHOTO MOCTPOSHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:
- OCO3HAaHWE LEHHOCTH (PU3UYECKOW HAayKH KaK MOIHOTO WHCTPYMEHTAa MO3HAHHs MHpPA, OCHOBBI PAa3BUTHS
TEXHOJIOTH, BaKHENUIIEH COCTaBISAOIIEH KyIbTYpPhI;
- pa3BUTHE HAyYHOH JII0003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIILCKOM A TENLHOCTH;
5) ¢popMupoBaHus KyJbTYpPbI 310POBbSI M SMOLUOHAJBHOIO 0JIATOIOJIYYHSI:
- OCO3HaHWE IIEHHOCTH O€30MacHOT0 00pasa >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BaKHOCTU
MIPaBIJI OE301TaCHOTO MTOBEACHUS Ha TPAHCIIOPTE, HA TOPOTaX, C AIEKTPUIECKUM U TEIUIOBBIM 000PYIOBaHUEM
B JIOMAITHUX YCJIOBUSX;
- ¢(hOpMHUPOBAHHOCTH HaBbIKa pedeKcHy, MPU3HAHUE CBOETO MPaBa Ha OIMIKOKY U TaKOro JKe Tpasa y Jpyroro
YEIIOBEKa;
6) TPY10BOI0 BOCTIMTAHMSA
- aKTUBHOE YYacTHE€ B PEIICHWW IPaKTHYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeNbHOW OpraHH3allviH,
ropoja, Kpas) TEXHOJOIHYSCKOW M COIHAILHOM HAINPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIC U (PUIUUYCCKHUX
3HAHUM;
- HHTEPEC K MPAKTHYECKOMY U3yUEHHIO MPOQeCcChii, CBSI3aHHBIX C (PU3UKOH;
7) 3K0JIOTMYeCKOTr0 BOCIIMTAHUS:
- OpUEHTalysl Ha MpUMEHeHHe (PU3NUECKUX 3HAHWH JJIS pelleHHs 3ajJad B 00JacTH OKPYXKAIoIIel Cpebl,
MJIAHUPOBAHMS TIOCTYNIKOB U OLIEHKU UX BO3MOXHBIX MOCIIEICTBUI 1JIsI OKPYXKAIOIIEH Cpebl;
- OCO3HaHME TI00aTBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U Iy Tel UX PEeLICHHS;
8) aganTanuyM K N3MEHSIOIMMCS YCJIOBHSIM CONMAJbLHON H PHPOIHON Cpeabl:
- TOTpeOHOCTh BO B3aUMOJCWCTBHHM TIPH BBHIMOJHEHWH HCCIEJAOBAaHMA H TPOEKTOB (hU3HUECKOH
HaNpaBJIEHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSIM APYTHX;
- IIOBBIIICHUEC YPOBHSA CBO€M KOMIETEHTHOCTH Yepe3 MpaKTUHUCCKYIO N€ATCIIBHOCTD,
- MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM uHciie (OpMYIMPOBATh UIEH, OHITHS, TULIOTE3BI O
(bu3nYecKuX 00BEKTaX U SIBIICHUSX;
- OCO3HaHKE 1e(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH QU3UKY;
- IUTAHUPOBAHKE CBOETO PA3BHUTHUS B MPHOOPETEHUN HOBBIX (PH3MUYECKUX 3HAHUIA,
- CTPEMJICHUC aHAJIM3UPOBATh U BLIABIIATH B3aUMOCBSA3H IIPUPOIDI, O6HICCTBa 1 3KOHOMHKH, B TOM YHUCIIC C
UCIIOJIb30BaHHEM (PH3HUYECKHUX 3HAHUIA,
- OLEHKa CBOUX JEHCTBUH C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOUIYI0 Cpedy, BO3MOXKHBIX TIJIOOAJIBHBIX
MIOCJIEICTBUH.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHs TporpamMMmbl 1O (pH3WKE HAa YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS Y
oOyudatomerocss OyayT chopMHpOBaHBI MeTampeaMeTHbIE Pe3yJIbTAThI, BKIIOYAIOIIAE MMO3HABATEILHBIC
YHUBEpCAIbHBIC YYeOHBIC TCHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIBHBIC YUCOHBIC NEHCTBUS, PETyJIATUBHBIC
YHHUBEpCAIbHBIC YYeOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIe YHHBepPCaJIbHbIe YieOHbIe AeiicTBUA

Ba3oBble Jornyeckue geiicTBus:

BBISIBIISITD M XapaKTepHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUH);

yCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KIacCH(PHUKAIIUI, OCHOBAHUS I 000OIICHHS U CPaBHEHHUS,
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUUS] B pPaccMaTpUBaeMbIX (akTax, AaHHBIX W HaOJIIONEHUSIX,
OTHOCAIINXCA K (I)I/I3I/I‘ICCKI/IM SIBJICHUSM,

BBISBIISIT TPUYNHHO-CIIEACTBEHHBIE CBS3H TP N3YYCHUN (PU3NIECKUX SBJICHUN U MPOIECCOB, JENIATh BHIBOBI
C HCIOJIb30BAHHUEM JACAYKTHUBHBIX U MHAYKTHBHBIX YMO3aKHIO‘ICHPII>'I, BbIABUI'aThb T'UIIOTE3bI O B3aMMOCBA3IX
(U3UYCCKUX BEIHYHNH;

CaMOCTOSITETFHO BBIOMPATh CIOCOO pemeHus ydeOHOH (u3mueckoil 3amaum (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEIICHUS, BEIOOP HanOoJIee MOAXOIAIIETO ¢ YIETOM CAMOCTOSTENEHO BBIICIICHHBIX KPUTEPUEB).
Ba3oBble uccienoBaTe/IbCcKue JeCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIe0BATENLCKII HHCTPYMEHT MMO3HAHUS;

NPOBOJWUTH IO CAMOCTOSATENILHO COCTABICHHOMY IIJIaHy OIBIT, HECIOXKHBIM (PU3NYecKuii SKCIEPUMEHT,
HeOOoIBIIIoe UccTeIoBaHne (PU3NIECKOTO SBICHUS;

OIICHWBaTh Ha MPUMEHHMOCTh W JOCTOBEPHOCTh HH(OPMAINNIO, TOIYYCHHYIO B XOJ€ HWCCIIEIOBaHUS WIH
IKCIIEPUMEHTA,;

CaMOCTOATENHHO (HOPMYIUPOBaTh OOOOIIEHWS W BBIBOJBI IO pe3yJbTaTaM TPOBENEHHOTO HAOIIOJCHUS,
OTIBITA, UCCIICJIOBAHUS;

NPOTHO3MPOBaTh BO3MOXHOE JlallbHEWIee pa3BUTHE (U3MYECKUX TMPOIECCOB, a TaKKe BBIABHUraTh
MIPEITONI0KEHUS 00 X PA3BUTUU B HOBBIX YCIOBUAX M KOHTEKCTAX.

PaGora ¢ nundopmanueii:

IMPUMCHSATH Pa3JIMYHBIC METO/Ibl, MHCTPYMCHTEI U 3alIPOCHI ITPHU ITOMCKE 1 0T60pe I/IH(i)OpMaIII/II/I WJIN JaHHBIX C
y4ETOM MPEJIOKESHHON yueOHOM (hU3NUSCKON 3a1auu;

aHAM3UPOBATh, CHCTEMATH3MPOBaTh W HMHTEPIPETHPOBATH HWHPOPMAIMIO PA3IUYHBIX BUAOB U (opMm
NpeJICTaBJICHUS;

CaMOCTOSITENTFHO BBIOMpPATh ONTUMANBHYIO (opMy TmpencTaBieHns WH(QOpPMAMU W HWILTIOCTPUPOBATH
pelaeMbie 3aja91 HECIIOKHBIMU CXeMaMHU, TuarpaMMaMy, HHOH TpapuKoil U X KOMOWHAIUSMH.
KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIEC y4eOHbIEe eliCTBHS:

B X0JIc 00CYXXJICHHUsI yueOHOTO MaTepraia, pe3yibTaToB JabopaTopHBIX paboT U MPOEKTOB 33]1aBaTh BOIPOCHI
MO CYILIECTBY OOCYKIaeMOl TEMBbl M BBICKA3bIBATH MJIEH, HALlCIICHHbIC HA PELICHUE 33/a4d U MOJAEp)KaHHue
0J1aroxenaTeNlbHOCTH OOIICHUS;

COIIOCTAaBJIIATE CBOU CYXICHUA C CYXICHUAMU JAPYyrux YYaCTHUKOB JuUajiora, O6Hap}7)KI/IBaTB pa3jmyue nu
CXOJICTBO ITO3HUIINH;

BbIpakaTb CBOIO TOYKY 3p€HUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX;

NyOJIMYHO TIPENICTABIATH PE3YJIbTAThl BHIMOJHEHHOTO (DU3MYECKOTO OMbITa (DKCIEPUMEHTA, WCCIIEeIO0BaHUs,
MIPOEKTa);

NOHUMATh M HCHOJNb30BaTh MPEUMYIIECTBA KOMAaHTHOW M HWHIUBHIYaJdbHOH pabOTBI NpU PpEIICHUH
KOHKpETHOH (przndeckoil mpodiaemsr;

MIPUHAMATH IIETTH COBMECTHOH NIEATENbHOCTH, OPTaHN30BBIBATh ACUCTBUS MO €€ TOCTIKEHHIO: PaCIpPEAesiaTh
poiH, 00CyKIaTh MPOLECCH M PE3YIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;



BEITIOJHSITh CBOIO YacTh pPa0OThI, JOCTUTAs KAYECTBEHHOI'O pe3ysibTaTa IO CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYSI CBOU JCHCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,

OIIEHMBATh KaueCTBO CBOETO BKJIAJa B OOMIMU MPOIYKT IO KPUTEPHUSIM, CAMOCTOATENBHO CHOPMYTHUPOBAHHBIM
Y9aCTHUKAMHU B3aUMOJICHCTBHSL.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBUA

Camoopranu3aums:

BBISBIISITH MPOOJIEMBI B )KM3HEHHBIX U YUE€OHBIX CHTYalHsIX, TPEOYIOIINX IS pelIeH s QU3NUEeCKUX 3HAHUIA;
OpPUCHTUPOBATHCS B PA3MUUYHBIX MOAXOJAX NPUHATHS pelleHHH (MHAMBUAyalbHOE, MPUHSTHE pEILICHUs B
rpymie, IpUHATHE PELICHUH IPyTIo);

CaMOCTOSITETIbHO COCTAaBIIATh AJTOPUTM pEIIeHUs (PU3M4ecKol 3ajaud WM IUIaHa MCCIENOBAHUA C yYETOM
UMCIOIIUXCSI PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh MpeIJiaracMble BapUaHTHI
peuleHui;

JIeaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTE/JIEKT:

JaBaTh aleKBaTHYIO OLICHKY CUTYAIlNH U MpeyiaraTh IiaH e€ N3MEHEHHUS;

OOBSICHATh TNPUYUHBI  JTOCTMKEHUsI (HENOCTHIKEHHs) Ppe3ylbTaTOB JESATEIbHOCTH, JIaBaTh OILCHKY
IpUOOPETEHHOMY OIBITY;

BHOCUTHL KOPPEKTHUBBI B JCATCILHOCTDH (B TOM YHCJIC B XOJ BbIIIOJTHCHUS (1)I/I3I/I‘-ICCKOFO HCCJIeJ0OBaHUs HIIN
HpOGKTa) Ha OCHOBC HOBBIX O6CTO$1TCHBCTB, U3MCHHBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HUKIIIHNX
TPYIHOCTEM;

OLIGHUBATh COOTBETCTBHE Pe3yjIbTaTa LEJIU 1 YCIOBUSM;

CTaBUTh ceOs Ha MECTO IPYroro 4ejoBeKa B XOJAE CIOpa WIM AMCKYCCUM Ha HAy4HYIO T€My, [IOHUMATb
MOTHUBBI, HAMEPEHUS U JIOTHKY APYIOro;

NPU3HABaTh CBOE MPABO Ha OIMIMOKY NPH pelleHHH GU3NUECKUX 3a/1a4 WIH B YTBEPKICHHUSIX Ha HAYYHBIC TEMBI
U TaKoe e [IpaBo JIpyroro.

HPEJIMETHBIE PE3YJIBTATHI

K xoHny oOyuenus B 7 Kjacce IpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:
WCIIOJIb30BaTh MOHATHUS: (PU3MYECKHE U XUMHUUECKHE SBJICHUS, HAOMIOACHNE, SKCIIEPUMEHT, MOJIeNb, TUTIOTE3a,
eMHUIB (PU3UUECKUX BEIWYHMH, aTOM, MOJIEKYyJia, arperaTHbIe COCTOSIHHMS BellecTBa (TBEPIOE, JKUAKOE,
razoo0pasHoe), MEXaHHYECKOe JABIKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpHs,
paBHOJEHCTBYIOMIAsA cuia, Aedopmanust (ynpyras, IacTu4eckast), HeBECOMOCTb, COOOIIAOIINECS COCYIbI;
pasnuuate saBieHus (audQysus, TEmIoBOoe [BWKEHHWE YaCTHIl BEIIECTBA, PABHOMEPHOE IBIDKCHHE,
HEPaBHOMEPHOE JIBW)KEHHE, UHEPLIHS, B3AUMOJCHCTBUE TEJl, PABHOBECHE TBEPABIX TEN € 3aKPEIIIEHHOW OCBIO
BpallleHUs, Iepefada JaBlieHus TBEPABIMU TeJaMH, XHJIKOCTSIMH W ra3amu, atMoc(hepHoe JaBJICHUE,
TUTaBaHWE Tell, MPEBPALICHUS MEXaHWYECKOW PHEPTHH) 1O OMMCAHHIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIHNX JaHHOE (DU3MUECKOE SBIICHIE;
pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUH B OKPYKAIOILIEM MUPE, B TOM YHCIIE (PU3UIECKHIE
SBJICHUS] B TPUPOAE: NPUMEPHI IBW)KEHUS C Pa3IWYHBIMU CKOPOCTSAMH B KHMBOM M HEKHUBOM HIpHpoIe,
JIeHCTBUE CUIBI TPEHHS B MPUPOAE M TEXHHUKE, BIUSHHE aTMOC(HEPHOrO JABJICHUS HA XKUBOH OpPraHu3M,
TUTaBaHKE PBIO, pBIYAary B TEJIE YENIOBEKA, IIPY ATOM MEPEBOANUTH MPAKTHUYECKYIO 33/1a4y B Y4€OHYIO, BELIETATH
CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) GUIMUECKUX SBICHHIA;
OINKCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3MUECKHE SBJICHUS, MCIONB3Yysd (hHU3MYECKHE BEJIMYMHBI (Macca,
00BEM, TNIOTHOCTH BEIECTBA, BPEMsI, yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
TeNa, CUja TPEeHHWs, AaBieHHE (TBEPAOrO TeNa, JKUAKOCTH, Ta3a), BBHITAIKWBAIOILAS CHJIA, MEXaHHUYECKas



pa0oTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHWJIbl, KO3((HUUHUEHT IO0JE3HOr0 ICHCTBUS MEXaHU3MOB,
KMHETHYeCKas M IOTEHLUAIbHas 3HEPrus), NPH OIMCAHUU IPAaBUIBHO TPAKTOBAaTh (DU3NYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, HMX OOO3HAYEHUS W EAMHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOLINE JAHHYIO (M3MYECKYI0 BEIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH IpauKH H3y4eHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBJICHUS M TPOLECCHl, MCIONB3YS NpaBUia CIOKCHHS CHI
(Bmons oHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBUiIo paBHOBECH pbldara (6J0Ka),
«30JI0TO€ TPABUIIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM IHEpPIHH, IPHU 3TOM JaBaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA U 3aMHCHIBATh €0 MaTEMAaTHYECKOE BBIPAKCHHE;

OOBSICHATh (DU3MYECKUE SABJICHUS, NPOLECCHl M CBOMCTBA TEJ, B TOM 4YHUCIE€ M B KOHTEKCTE CUTYalUH
NPaKTUKOOPUEHTHPOBAHHOT'O XapaKTepa: BBISIBISATH NPUYNHHO-CIIEICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3
1-2 joruyecKkux IAaroB ¢ OMOpod Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3MUYECCKHUX SBICHHH, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pewmiath pacyéTHble 3afaud B 1—2 AEWCTBUs, MCHONB3Ysl 3aKOHBI M (POPMyJBI, CBSI3bIBarOLINE (PU3NUECKUE
BEJIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3aJadd 3alMChIBATH KPATKOE YCJIOBHE, IOACTABISATH (PU3MUECKHE
BEJIMYHMHBI B ()OPMYIBI U TPOBOAUTE PAcu€Thl, HAXOIUTH CIPABOYHBIE JaHHBIC, HEOOXOAUMBIC JJISl PEILCHHUS
3aj1a4, OLICHUBATh PEATMCTHYHOCTD MOJTY4YCHHON (U3MYECKON BETMYUHEI,

pacro3HaBaTh NHpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh NPH HOMOLIM (PU3MYECKHX METOJOB, B OIUCAHUU
UCCIICIOBAHUS BBIIENATh MPOBEPSAEMOE MPEANOJIOKEHHE (THIIOTE3y), pa3iuyaTb M HHTEPIPETUPOBATH
MOJY4YEHHBIN pe3yIbTaT, HAXOAUTH OIIMOKH B XOJI€ ONBITA, AETATh BHIBOJBI II0 €TO PE3YJIbTATaM;

MPOBOJMTH OMBITH IO HAOMIOACHUIO (U3UYECKUX SBICHUH WIN (QU3WYECKUX CBOHCTB Tel: (OPMYIHPOBATH
IpoBepsieMble MPENNOJI0KEHUs, COOUPAaTh YCTaHOBKY M3 NPEAJIONKEHHOTO OOOPYZOBaHMS, 3alHCHIBATH XOJ
ombITa 1 HOPMYIMPOBATH BHIBOBI;

BBITIOJTHATh TIPSIMBIE M3MEPEHUSl PACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIIBI M TEMIIEpaTyphl ¢
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IIUPPOBBIX MPUOOPOB, 3AMHUCHIBATH TIOKA3aHUs MPHOOPOB ¢ YUETOM 3aJaHHOM
a0COITIOTHOH MOTPENIHOCTH H3MEPEHUIA;

NPOBOJMUTH HCCJEIOBAaHUE 3aBHCUMOCTH OJHOW (M3UUECKOW BENWYMHBI OT APYrod C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHNH (3aBUCUMOCTH MyTH PaBHOMEPHO ABIIKYILETOCS Tela OT BPEMEHH JBIKEHUS TeNa, CHJIIBI
TPEHUS CKOJIBKEHHS OT Beca Tela, KauecTBa 00pa0OTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHIIBI TPEHUS OT
TUTOIIA/IA COMPUKOCHOBEHUS TEN, CHJIBI YIPYTOCTH OT YMJIWHEHHs TNPYXUHBI, BBITAJIKHUBAIONIEH CHIBI OT
00BpéMa MOrpy EHHON YacTH Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT
TTyOMHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBHI IJIaBaHUS Tell, YCIOBUI paBHOBECHs pbhlyara W OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHUM YUEOHOTO HCCIIEIOBAHHUS, COOMPATh YCTAHOBKY W BBITIONHSATH H3MEPEHUS,
CIe/Tysl IpeIOKEHHOMY TUIaHy, QUKCHPOBATh PEe3yJbTaThl MOMYYSHHOW 3aBUCHMOCTH (DM3MUYECKMX BEJTUUMH B
BUJIE TIPEJIOKECHHBIX TaOJHII ¥ TPpauKOB, JA€IaTh BBIBOJIBI IO PE3YJIbTATaM HCCIICIOBAHHMS;

NPOBOJNUTH KOCBEHHbIE N3MEPEHHsI (PU3NUECKUX BEJIMYMH (IUIOTHOCThH BELIECTBA KHIKOCTU M TBEPAOrO Tena,
CHJIa TPEHHUS CKOJBKEHUS, JaBI€HHE BO3[yXa, BBITAJKWBAIONIAs CHia, JEHCTBYIOMIAs Ha TOTPYKEHHOE B
KHJKOCTh TeNo, KO3(Q(UIMEHT NOIe3HOTO JEHCTBUS TPOCTHIX MEXAaHH3MOB), CIEIys MPEIIOKEHHON
WHCTPYKIMH: TIPU BBITIOJHEHUH W3MEpPEHU COOMpaTh HKCIEPUMEHTAIFHYI0 YCTAHOBKY W BBIYHCIATH
3HaYCHNE UCKOMOW BEJIUYMHBI,

co0uroJaTh NpaBUiia TEXHUKU 0€30MacHOCTH NpU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;

yKa3bIBaTh MNPUHIUIBI JACHCTBUSA MPHOOPOB M TEXHHYECKHX YCTPOHCTB: BECHI, TEPMOMETpP, IWHAMOMETD,
cooOuiaronirecs: Cocyabl, 0apoMeTp, pblvar, HOABMKHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepH30BaTh MPHUHIUIEI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHHYECKHUX YCTPOWCTB C OMOPOM Ha WX
omucaHus (B TOM 4YHCJE: MOMIIMITHAKH, YCTPOICTBO BOJOMPOBOAA, THAPABIMYECKHNA IPECC, MaHOMETD,
BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp), HCIOJNb3ys 3HAaHUS O CBOMCTBAX (QU3MUYECKHX SIBICHUH WU
HeoO0XOoArMbIe (Pr3NUecKre 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAWUTh MH(OpMAIHMIO O IpuUMepax) MPaKTHYECKOTO HUCIOJIL30BaHUs (hU3NUIECKUX
3HAHUH B IIOBCEIHCBHOW JKM3HHM [UIsI OOecleYeHHss O€301acCHOCTH NpU OOpalIeHHMH ¢ HpubopamMu Hu



TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3I0POBBS U COOIONCHUS HOPM DKOJIOTHYECKOTO IMOBEIEHHUS B
OKpY’Karollleh cpene;
OCYIIECTBIATh OTOOp MCTOYHMKOB HMH(OpManuu B VMHTEpHETE B COOTBETCTBHU C 3aJaHHBIM ITOUCKOBBIM
3alpocoM, Ha OCHOBE HMCIONIUXCS 3HAHUW W TyTEM CPaBHCHHUS PA3JIUYHBIX HCTOYHUKOB BBIJCIATH
UHGPOPMAITUIO, KOTOpAs SBJISICTCS MPOTUBOPSUMBOM UM MOXKET OBITh HEJIOCTOBEPHOI;
WCIIONB30BaTh MPH BBHINOJIHEHWH YUYEOHBIX 3aJaHU HAYYHO-TIONMYJSIPHYIO JUTEpaTypy (QHU3NIECKOro
COJICPKaHUsl, CIIPAaBOYHBIE MaTepHalbl, PeCcypchl ceT WHTEpHET, BIajeTh NMpUEMaMU KOHCICKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO37aBaTb COOCTBEHHBIE KpaTKWE IMChMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE 2—3 WCTOYHHKOB
nHpopMaIH (HU3NIECKOTO COACPKAHUSA, B TOM YHCIIE IyOIUYHO JENIaTh KpaTKhe COOOMIEHUS O pe3ysibTaTax
MPOEKTOB WIIM y4EOHBIX HCCIEOBAHUN, TIPA 3TOM I'PaMOTHO HCIIOJIb30BaTh N3YUYEHHBINA MOHITUHHBINA armapar
Kypca (hPM3HUKH, COTIPOBOXKIATh BHICTYIIJICHHE MTPE3CHTAIHEH;
MIPH BBITIOJHEHUH YYEOHBIX TPOSKTOB M UCCIEAOBAHUHN PACIPEeNesITh 00SI3aHHOCTH B TPYIINE B COOTBETCTBHH
C TIOCTaBJICHHBIMH 3aJjadyaMH, CJIEAWTh 32 BBIIONHEHHEM IUIaHA JEWCTBUM, aJeKBaTHO OIICHWBATh
COOCTBEHHBIN BKIIAJ B JEATEIBHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJEWCTBUE, YIUTHIBAS
MHEHHE OKPYKAIOIIHX.

K xonmy obOydeHnuss B 8 kjacce mpeaMeTHBIE Pe3yiIbTaThl HA 0a30BOM YPOBHE OJDKHBI OTpPakaTh
c(hopMHUPOBAHHOCTH y 00YUJAIOLITUXCS YMEHUH:
HCIIOJIb30BaTh IOHATHA: MacCa WU pasMEpbl MOJICKYJI, TCIUIOBOC ABHMXXCHHUEC aTOMOB M MOJICKYJ, arp€raTHbIC
COCTOSTHHSI BEIIIECTBA, KPUCTATNYECKHE H aMOp(HBIe Tella, HACHIIIIEHHBI 1 HEHACBHIIIEHHBIN Tap, BIAKHOCTh
BO3/yXa, TEMIepaTypa, BHYTPEHHSSI DHEPTHs, TEIUIOBOW IBUTATENb, DJIEMEHTAPHBIA AIIEKTPUYECKHUN 3apsil,
AIIEKTPUYECKOE TI0JIE, IPOBOJHUKHU U TUAIIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
paziuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U CXKATHUE, TEIUIoNepeaya, TeIIOBOe PaBHOBECHE, CMauyUBaHUE,
KalmWJUIAPHBIC SABJICHUA, UCIIAPCHUEC, KOHACHCALWs, IUJIABJICHUEC, KPUCTAJJIN3alus (OTBCp[ICBaHI/IC), KUIICHUC,
Terionepeayda (TerIonPOBOIHOCTh, KOHBEKIIMS, U3JIyUYCHHUE), FICKTPU3allUs TeJl, B3aUMOJICHCTBHUE 3aps/IOB,
JICHCTBUS AJIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHMTOB, JCHCTBUE MAarHUTHOTO
I10JI1 Ha NPOBOAHUK C TOKOM, BJICKTpOMArHuTHasA I/IHIlyK]_[I/IH) 10 OIMMCAHWIO UX XaPaKTCPHBIX CBOICTB U Ha
OCHOBEC OIIBITOB, ICMOHCTPUPYIOIINX TaHHOC (1)I/I3I/I'-ICCKOG SABJICHUC,
pacrno3HaBaTh NPOSBICHUE N3YUYEHHBIX (PH3UIECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIie PU3NIECKre
SIBJICHUA B IPUPOAC: NOBEPXHOCTHOC HATSXKCHHUC U KAITWJUIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJIIIBI B ITPUPOAC,
u3nyyenne CojHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa30BaHUE POCH, TyMaHa, WHEs, CHeEra,
JNIEKTPHYECKHE SIBICHUS B aTMOC(epe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiu, aApeid
MOJIFOCOB, POJIb MArHUTHOIO TOJS JUIS JKU3HM Ha 3emie, MOJSIPHOE CHUSHHE, NPUH 3TOM IIEPEBOJUTH
MPaKTUYECKYIO 3aj]auy B Y4eOHYIO, BELICISTh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3HUYECKHUX SBICHUN;
ONHCHIBATh W3yYEHHBIE CBOWCTBA T H (PU3IUYECKHE SBICHUS, HWCHOIB3yd (U3NUECKHE BEITUMYNHBI
(Temmepatypa, BHYTPEHHSS SHEpPrus, KOJIWYECTBO TEIUIOTHI, YJelbHas TEIUIOEMKOCTh BEIIECTBa, YJEJIbHas
TEIUIOTa IUIABJICHUS, YJICNIbHAs TEIUIoTa IapooOpa30BaHus, YJC/bHAs TEIUIOTa CrOpPaHUs TOILIMBA,
KOB(i)(i)I/IHI/IeHT IIOJIE3HOT' O ,Z];eflCTBHH TETI0BON MalllnHbI, OTHOCUTECJIbHAA BJIAXXHOCTb BO3/]1yXa, SJICKTpI/I‘IeCKI/Iﬁ
3apsa, CWia TOKa, JJIEKTPHUYECKOE HaMpsHKeHHE, COMPOTHBJICHHE MPOBOJHMKA, YACIbHOE COMPOTHUBJICHHE
BeleCcTBa, paboTa M MOIIHOCTh 3JIEKTPHUYECKOrO TOKA), IPU OMMCAHWU MPAaBUILHO TPAKTOBATh (DU3MUYCSCKUH
CMBICJI HCIIOJIB3YEMBIX BCJIMYMH, OGOSHa‘IeHI/IH U COAWHHNIIbI (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH, HaXOIWUThb q)OpMy.]'II)I,
CBSI3BIBAIONINE JIAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpapuKH H3Y4EeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHUNH;
XapaKTepu30BaTh CBONCTBA TeJ, (PU3MYECKHE SBICHHUS U TMPOIECCHI, HCIONB3YsS OCHOBHBIC ITOJIOKECHUS
MOJ'IeKy.IU[pHO-KHHeTH‘IeCKOﬁ TEOPpHU CTPOCHUA BCUICCTBA, IIPUHIUIT CYTICPIIO3UITNN noneun (Ha Ka4Y€CTBCHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa i ydacTka 1enH, 3akoH Jxoyssi—JIeHia, 3aK0H COXpaHSHHSI
SHEPTUH, TPH O3TOM J1aBaTh CIIOBECHYIO (OPMYNIHPOBKY 3aKOHAa W 3allMCBIBATh €r0 MaTeMaTH4YecKoe
BBIpAKEHUE,
OOBACHATh (PU3MUYECKHE TIPOLECCHl M CBOMCTBA Tell, B TOM YHCIE W B KOHTEKCTE CHUTyalui
MPAKTUKOOPUECHTUPOBAHHOTO XapaKTepa: BHISABIATH IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHCHHE U3



1-2 joruveckux MIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (DU3NYCCKUX SBICHUH, PU3UUSCKUX 3aKOHOB
WJTA 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIe 3afaddl B 2—3 JCHWCTBHs, WCHONB3YS 3aKOHBI M (OPMYIBI, CBSI3bIBaOIINe (prusndeckue
BEJIMUMHBI: HA OCHOBE aHaJIN3a yCJIOBHS 3a/1auMl 3alHChIBAaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JAHHBIX
JUTSL pEeILiCHHs 3a/1a4, BEIOMpATh 3aKOHBI U OPMYJIBI, HEOOXOIUMBIE A7l €€ pellleHHs, TPOBOJUTH Pacu€Thl 1
CpaBHHUBATb MOJIy4YCHHOE 3HaYCHNE (PU3MUECKON BETMUUHBI C U3BECTHBIMU IAHHBIMH;

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIIUTH MPH MTOMOIH (PU3NIECKIX METOIOB, UCTIOIB3YsI ONHCAHNE
WCCJIEIOBAHNUS, BBIIEIATh NPOBEPAEMOE MPEANONI0KEHNE, OLEHUBATh MPAaBUIBHOCTH MOPSJIKA MPOBEACHUA
WCCJIEIOBAHNS, IeTIaTh BBIBO/IBL;

MPOBOJIUTH OMBITHI TIO HAONIOACHWIO (PU3UYECKHX SBICHUH WM (PU3NYECKHX CBOMCTB Tell (KaMJUIAPHBIE
SIBIICHUS], 3aBUCUMOCTh JIABJIICHUSI BO3[yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH IPOIlecca OCTHIBAHUS U
HarpeBaHUs MPH HIIMYYCHHH OT IIBETa H3Iydaroliel (TOTIJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh HCIIApEHHS
BOJBI OT TEeMIIEpaTyphl XHUAKOCTH W IUIOMAAA €€ MOBEPXHOCTH, JJIEKTPU3AIUS TeN M B3aWMOJCHUCTBHE
ANIEKTPUYECKHUX 3apA/IOB, B3aMMOJEWCTBHE TIOCTOSHHBIX MArHWTOB, BU3yaJIM3allds MAarHUTHBIX ITOJICH
MTOCTOSTHHBIX MarHWUTOB, NIEHCTBHSI MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTa,
CBOWCTBA AJIEKTPOJIBUTATEIISI TIOCTOSTHHOTO TOKa): (JOPMYIHPOBAThH MPOBEPSIEMbIC MPEAOIOKECHHUS, COOMPATh
YCTaHOBKY M3 MPEJIOKEHHOT0 000y I0BaHMSI, OMIMCHIBATH X0/ OIbITA U (POPMYIIHPOBATH BBHIBOIBI;

BBITIONHSTH MPSIMbIE U3MEPEHUS TEMIIEPaTypPhl, OTHOCUTEIHHON BIAXKHOCTH BO3/yXa, CHJIBI TOKA, HAMIPSKEHUS
C WCIIOJIb30BAaHUEM AaHAJIOTOBBIX NMPUOOPOB M JATYMKOB (M3WYECKUX BEIWYHWH, CPABHUBATH PE3yJIbTAaTHI
WU3MEPEeHHI ¢ YIETOM 33/TaHHOM a0COFOTHOHN ITOTPENTHOCTH;

MPOBOJIUTh HMCCIICJIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT JPYrod C HCIHOJIb30BaHHEM
MPSIMBIX M3MEPEHUH (3aBUCHUMOCTH COTIPOTHBIICHHUS IMPOBOIHHKA OT €r0 JUIMHBI, TUIOMAJAH ITONEPEYHOTO
CEYEHHUS W YAETHHOTO COIPOTHUBIICHUS BEIIECTBA IPOBOJHHKA, CHIIBI TOKA, MAYIIETO 4Yepe3 MPOBOMHUK, OT
HamnpsOKEHUST Ha TMPOBOAHMKE, WCCIEAOBAHUE IOCIEAOBATENIFHOTO W IMapaIIeIbHOTO  COSTUHEHHN
MIPOBOJIHMKOB): TUIAHUPOBATh HCCIEOBaHWE, COOWpaTh YCTAHOBKY W BBINIONHATH W3MEPEHUs], CIeAys
MPeUIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yJIbTaThl MOJYYEHHON 3aBHUCHMOCTH B BHJIE TaOIUI[ U TPaduKoB,
JIeIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBaHUS;

IIPOBOJUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I'-IGCKI/IX BCJIMYUH (y,HCJ'IBHaSI TEeNI0EMKOCTD BCIIICCTBA,
COTIPOTHBIICHHE IPOBOJHKMKA, pPabOTa W MOIIHOCTb 3JEKTPUYECKOTO TOKAa): IUIAHHPOBATh H3MEPEHHS,
coOMpaTh SKCMEPUMEHTAILHYIO YCTaHOBKY, CIEAys NPEUIOKEHHOW WHCTPYKIUH, W BBIYUCIATH 3HAYCHHE
BEJIMYWHBL;

coOJII0IaTh TIpaBUIIa TEXHUKK 0€30MacHOCTH MpH paboTte ¢ 1abopaTopHBIM 000pYIOBAHUEM;

XapaKTepH30BaTh MPHUHIUILI JEHCTBHUS M3YYEHHBIX MPHOOPOB M TEXHHYECKUX YCTPOWCTB C OIMOpPOHM Ha WX
onucanus (B TOM YHCJE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, TIapoBasi TypOMHA, aMIIepMeTp, BOJIBTMETP,
CUETYMK DIIEKTPUYECKON HSHEPTUH, IJIEKTPOOCBETHTENbHBIE TPUOOPHI, HAarpeBaTeIbHBIC AJIEKTPONPUOOPHI
(mpuMepsl), 3JEKTpPUYECKHE NPEJOXPaHUTENH, JJIEKTPOMArHWT, 3JIEKTPOJBUTATENh IOCTOSIHHOTO TOKa),
HCIIOJIb3Ys 3HAHUA O CBOMCTBAxX (1)I/ISI/IT-IGCKI/IX SIBIICHUH 1 H606X0)II/IMBIG (1)I/I3I/I‘ICCKI/IG 3aKOHOMEPHOCTH,
pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA W M3MEPUTENIbHBIE MPUOOPHI IO CXeMaM U CXeMaTHYHBIM
pUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, NICUXPOMETP, TUIPOMETp, JBUraTelb BHYTPEHHETO CrOpaHus,
3IIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI AIIEKTPUUECKUX LEMel C MOCIeN0BaTebHBIM U NapaljieIbHbIM
COCJMHEHHNEM 3JIEMEHTOB, pa3inyas yCIOBHbBIE 0003HAUEHHS DJIEMEHTOB AIEKTPUIECKUX LIETeH;

NPUBOJIUTH MPUMEPHI (HAXOAWUTh MH(OpMAIHIO O TpuUMepax) MPaKTHYECKOTO HUCIOJIL30BaHUS (DU3NIECKUX
3HaHUM B TIOBCEIHEBHOM >KM3HM il obOecrieueHHs O€30HacHOCTM IPH OOpalleHHWH C NpHOOpaMHu |
TEXHUYECKUMH YCTPOMCTBaMH, COXPAaHEHHs 3I0POBbS M COOJIOACHUS HOPM DSKOJIOTMYECKOIO IOBEICHUS B
OKpY>Kalolllel cpeje;

OCYIIECTBJISATh MOUCK UH(pOpMaIHK (GU3NIECKOTO copepikanus B VIHTepHeTe, Ha OCHOBE MUMEIOLIUXCS 3HAHUM
u HYTéM CpaBHCHUA  OOIOJHHUTCIBHBIX HWCTOYHHUKOB BBIACIIATH I/IH(I)OpMaHI/H-O, KOTOpasa ABJIACTCA
NPOTHBOPEYNBON MIIM MOXKET OBITh HEAOCTOBEPHOM;



WCIIOJIb30BaTh TNPH BBIMOJHEHWH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSAPHYIO JHTEpaTypy (U3HYECKOro
coJepKaHusl, CIOpaBOYHBIE MaTepHalbl, pecypchl ceTd WHTepHeT, BilaneTh MpuéMaMu KOHCHEKTHPOBAHHSA
TEKCTa, IpeoOpa3oBanus HHGOPMALIUU U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co31aBaTh cOOCTBEHHBIE MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 000011as nH(HOPMAITUIO U3 HECKOIBKHX
WCTOYHUKOB (PU3MYECKOTO COAEP)KAHMS, B TOM YHCIE MyOJIMYHO MPENCTAaBIATh PE3yIbTaThl MPOCKTHON MM
WCCIIEIOBATENbCKON NeATEIbHOCTH, MPU 3TOM T'PAaMOTHO HWCIOJNB30BaTh M3YYEHHBIH MOHATHHHBINA ammapar
Kypca (pH3MKH, COMPOBOXKIATH BBICTYIUICHHE IPE3CHTALIUCH;
TIPY BBITTOJHEHUH YYeOHBIX MPOSKTOB U UCCIIETOBAHUH (PM3MUECKHX MPOIIECCOB PACHpEACISITh 003aHHOCTH B
IpynIie B COOTBETCTBHU C TIOCTABICHHBIMH 3aJlauaMH, CJICJUTh 3a BBHIMOJHECHHEM IUIaHA JEHCTBUH |
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHHBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHHKATUBHOE B3aHMOJICHCTBHE, MPOSBIISISi TOTOBHOCTh pa3peliaTh KOHGINKTHL.

K xoHiy oOydeHust B 9 kjaacce mpelMETHbIE Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hopMHPOBAHHOCTH y 00YUAIOLTUXCST YMEHUH:
HUCIIOJIB30BaTh IIOHATHUA: CHUCTEMA OTC‘-IéTa, MaT€puajibHasd TOYKa, TpacKTOpH, OTHOCHUTCIIbHOCTD
MEXaHMUYECKOTO JIBWDKEHHS, Jedopmanus (ynpyras, IUIACTHYECKas), TpPEHHE, [EHTPOCTPEMHUTEIBHOES
YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, IIEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TENO, IEHTP THKECTH TBEPAOTO
TeNa, paBHOBECHE, MEXaHUYECKUE KOoJeOaHus M BOJIHBI, 3BYK, HH(PPA3BYK H yIbTPA3BYK, DICKTPOMATHUTHBIC
BOJTHBI, MIKAJIA 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh W JNATBHO30PKOCTh, CIEKTPhl MCIYCKAHUS U
MOTJIONICHHUS, alb(a, 0eTa- ¥ raMMa-H3ITyUCHHUs, U30TOIIBI, S/IepHas SHEPreTHKA,
pasiauuaTh SBJIEHUS (paBHOMEpPHOE M HEpPaBHOMEPHOE IMPSMOJUHENHOe JBUKEHHE, pPaBHOYCKOPEHHOE
NpSIMOJTMHEHHOE JIBW)KEHHE, CBOOOJHOE TAaJCHHE TN, paBHOMEPHOE JBU)KEHHE TI0 OKPYXKHOCTH,
B3aUMOJICHCTBUE TEN, PEAKTHBHOE JIBIDKCHHE, KoleOaTeNnbHOE IBWXKEHHE (3aTyXarollMe W BBIHYKICHHBIC
KOJICOAaHUs), PE30HAHC, BOJHOBOE JBIKCHUE, OTPAXKEHUE 3BYKa, NPSMOJHMHEHHOE pacnpoCcTpaHCHHUE,
OTpaKCHHE U MPEJIOMIICHHE CBETa, MMOJTHOE BHYTPEHHEE OTPAKECHUE CBETA, Pa3lioXKEeHUE OEIIOro CBETa B CIIEKTP
U CIIOKCHHE CHEKTPAIbHBIX I[BETOB, JUCIEPCHS CBETA, SCTECTBEHHAS PAJMOAKTUBHOCTH, BO3HUKHOBCHHE
JUHEHYATOr0 CHEeKTpa H3IY4YCHHS) IO OIMUCAHUIO WX XapaKTepPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIHMX TaHHOE (PU3NUECKOE SBJICHUE;
pacro3HaBaTh MpPOSBICHHE H3YYEHHBIX (QHU3MUYECKHX SIBJICHUH B OKpyXaromemM Mupe (B TOM 4YHCIe
(l)PI?;I/I‘ICCKI/Ie SABJICHUA B NMIPUPOJC: MPUIIUBBI U OTJIMBBI, IBUKCHUC IJIAHCT Conueynon CUCTCMbI, PCAKTUBHOC
JIBIDKCHHE JKUBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMJICTPSCCHUE, CEHCMHUYECKUE BOJHBI,
IyHAMH, 5XO0, IBETa TEJN, ONTHYCCKHE SBICHHUS B MPHUPOJC, OHONOTHYECKOE JEHCTBUE BHIUMOTO,
yIbTPaUOIETOBOTO M PSHTITEHOBCKOTO M3ITyYCHUH, €CTECTBEHHBIN paIMOAKTUBHBIN ()OH, KOCMHUYECKHE JTy4H,
PaMOAKTUBHOE HM3IyYCHHUE TPUPOTHBIX MHUHEPANIOB, JCUCTBHE PAIMOAKTHBHBIX HM3IyYCHHUH HAa OpPraHu3M
YeNoBeKa), MPU TOM MEePEBOAUThH MPAKTHUYECKYIO 337a4y B Y4eOHYIO, BBIJCTSATH CYIICCTBEHHBIC CBOMCTBA
(npu3Haku) GU3NIECKUX SBICHHN;
OTMCHIBATh U3yUYCHHBIC CBOMCTBA Tell U (pU3MYECKHE SBJICHUS, UCTIONB3YsI (PU3NUECKUE BEIIMUUHBI (CPEIHSS U
MIHOB€HHas CKOPOCThH T€jia IIPpU HEPABHOMCPHOM [OIBMXCHHHU, YCKOPCHHUEC, MNMEPEMCEIICHUEC, IIYTh, YIJIOBasA
CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOIHOIO TIaJICHHS, BEC TeJla, HMITYJIbC
TCJIa, UMIIYJIBC CUJIbI, MEXaHUYCCKas pa60Ta U MOINHOCTH, INMOTCHIUAJIbHAA SHEPTHUA TEJIa, MOAHATOTO HaI
IMOBEPXHOCTBIO 3€MJIM, IIOTCHUHWAJIbHAs OSHEPIUsd coKaTon IMMPYXXWHbI, KUHCTHYCCKAsA OHEPrusd, IOJIHasA
MeXaHHYEeCKasi SHEPrHs, MEPUoJ M 4acToTa KojieOaHWM, AJTMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTelb NPEIOMJICHUS CpeAbl), IPU ONUCAHWHM TMPABHIBHO TPAaKTOBaTh (U3MUECKHUHA
CMBICJI HCIOJIB3YEMBIX BEIMYMH, O0O3HAUYEHUS W EAMHULBI (U3NYECKUX BEIUYMH, HAXOAMTH (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (M3MUYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOHUTH TPaQHUKH H3YHYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIUUMH;
XapaKTEepU30BaThb CBOIiCTBa TECII, (1)I/I3I/IT-IGCKI/IG SABJICHUA W MMPOLECCHI, UCIIOJIB3Yyd 3aKOH COXPaHCHUSA SHCPIUH,
3aKOH BCEMHUPHOI'O TATOTCHHA, IMPUHOUII CYTICPIIO3UIIUN CUJI, IIPUHIOUII OTHOCHUTCIbHOCTU FEUII/IJ'ICS[, 3aKOHbI
HI)I-OTOHa, 3aKOH COXpaHCHHA HUMITYJIbCa, 3aKOHBI OTpPaXCHUA W IPCIOMIICHUA CBETA, 3aKOHBI COXPAHCHUA
3apsI0BOTO M MACCOBOT'O YHCEI TIPH SIIEPHBIX PEAKIIHSIX, IPU 3TOM JaBaTh CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA
Y 3aITUCHIBATh €r0 MaTEMaTHYECKOE BBHIPAKEHIIE;



OOBSICHATh (U3MYECKHE TIPOLECCHl W CBOWCTBA Tel, B TOM YHWCIE W B KOHTEKCTE€ CHUTYaIUi
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH NPUUYNHHO-CIIEICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3
2-3 NOTrMYecKUX IIAroB ¢ OMOpPON Ha 2—3 M3YYEeHHBIX CBOWCTBA (M3MUECKUX SIBICHUH, (U3UUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

pemaTts pacuéTHbIC 3a7a9 (OTHPAIOIINECs Ha CUCTEMY W3 2—3 ypaBHEHHH ), UCTIONB3ys 3aKOHBI U (pOPMYIIBI,
CBSI3BIBAIONINE (PM3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAIW3a yCJIOBHUS 3a7ayll 3alHChIBaTh KpaTKOE yCIIOBHE,
BBISBIISITH HEAOCTAIOUIME WJIM W30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYINBI, HEOOXOIWUMBIE LIS
pelieHns, TPOBOAWTH PacuéTbl W OLEHHBATh PEATUCTHUYHOCTH TMOJYYEHHOTO 3HAYCHUS (QHU3HUECKOH
BEJINYHHBI,

pacro3HaBaTh Npo0JIeMbl, KOTOPbIE MO’KHO PELIMTh IPHU MOMOIIN (HU3UUIECKUX METOIOB, NCIIONb3Ys OIMCAaHUE
UCCIICIOBAHNUS, BBIACIATh IPOBEPSiEMOE MPEAINOJIOKEHNE, OLEHUBATh NPABUIBHOCTh MOPAIKA IIPOBEAEHUS
WCCIICIOBAHUS, ENIaTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUN U OIBITOB;

MPOBOJMTH OMBITHI IO HAOTMIOACHUIO (PU3UUECKUX SABJICHUN WK (PU3NYECKUX CBOMCTB TeN (M3yueHHE BTOPOrO
3akoHa HploTOHA, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCUMOCTD IIeproa KojaeOaHuil Npy>KUHHOTO MasATHHKA OT
Macchl Ipy3a U KECTKOCTU MPYKHUHBI U HE3aBUCHMOCTh OT aMIUIMTYIbl MajblX KOJeOaHWH, MPsIMONMHEHHOE
pacrpocTpaHeHHE CBETa, pa3joKeHHe OeNoro cBera B CIEKTP, M3YUCHHUE CBOMCTB M300paKEHUs! B INIOCKOM
3epKajie U CBOMCTB M300pa)KeHMs MpeAMeTa B COOMpAIOLIeH JMH3E, HAOIIOJCHNE CIUIOUIHBIX U JIMHEHYaThIX
CIIEKTPOB HM3Iy4YEHUs): CAMOCTOSATENBHO COOMpATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIOBaHWS,
OIKCBIBATh XOJ OTBITA U €TI0 Pe3yIbTaThl, (JOPMYINPOBATH BEIBOABI,

NPOBOJWTH MPH HEOOXOAMMOCTH CEPUIO MPSIMBIX HW3MEPEHUH, ONpeaeisisi cpeiHee 3HaueHHe H3MepsIeMOn
BenuuHBl ((POKyCHOE paccTosHHE COOHparonei IJWH3bI), OOOCHOBHEIBATH BHIOOp CIIOCO0Aa H3MEPEHUS
(M3MepuTenpHOTrO MpUdopa);

IMPOBOJUTL MCCIICAOBAHUC 3aBHUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C HCIIOJIB30BaHHUEM IIPAMBIX I/I3M€pCHI/II\/'I
(3aBUCHMOCTh TYTH OT BpPEMEHHM NpPU PAaBHOYCKOPCHHOM JBIDKEHMH 0€3 HayalbHOHW CKOPOCTH, NEepHOAa
KOJ'Ie6aHPII71 MAaTe€MaTU4YCCKOTr0o MasTHHKA OT MJIMHBI HUTHU, 3aBUCHUMOCTU YIJla OTPaXCHUA CBETa OT YyrIJjia
NaJieHus] U yriia MpelioMJICHUsT OT yIJia MajieHus): TUIAHUPOBaTh MCCIIEJOBAHNE, CAMOCTOSTEIBHO COOMpATh
YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAaThl IMOJIYYCHHON 3aBUCUMOCTH (DU3MUYSCKUX BEJIUYHMH B BHUJC TaOJIUIl U
Fpa(l)I/IKOB, JCJIaTh BBIBOAKLI IO PE3YyJIbTaTaM HMCCICA0BaHMA;

NPOBOAWTH KOCBEHHBIE H3MEPEHHs (U3MUECKUX BEIWYMH (CPEAHSsS CKOPOCTh M YCKOpEHHE Tena IpH
PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOIHOTO MaICHUs, KECTKOCTh MPYKUHBI, KOOPPHUIIMEHT TPEHUS
CKOJIL)KEHUS, MeXaHudyeckas padoTa M MOIIHOCTb, YacTOTa W IEPHOJA KOJeOaHW MaTeMaTHYeCKOrO H
MPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOMpPAOIEH JIMH3bI, PAaJUOAKTUBHBIM (DOH): IUIAHUPOBATH
U3MepeHHsl, coOUpaTh SKCIHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH M3MEPEHUS, CIIEAYs TMpPEIJIOKEHHOM
HWHCTPYKIHHU, BEIYUCIIATH 3HAYCHUEC BEJIMYUHBI U aHAJIM3UPOBATD IMOJTYYCHHBIC PE3YJILTAThI C y‘IéTOM 3aI[aHHOﬁ
MIOTPELIHOCTH U3MEPEHHUI;

co0uroJaTh NpaBMiia TEXHUKU 0€3011acHOCTH pU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;

pas3nvaTh OCHOBHBIE MIPU3HAKH U3YUYEHHBIX (U3MUECKUX MOAEJICH: MaTepruanbHas TOUKa, aOCOIIOTHO TBEPIOE
TEJI0, TOYECYHBIH MCTOYHMK CBETa, JIyd, TOHKAas JIMH3A, IUIAHETapHas MOJENIb aToMma, HYKJIOHHas MOJENb
aTOMHOTO S7Ipa;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUSI M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOI Ha WX
onucaHus (B TOM YHCIE: CIUAOMETP, AaTUUKU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS], PaKkeTa, 3X0JI0T, OUYKH,
nepuckor, (oroanmapaT, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOI, AO3UMETpP, Kamepa BuibcoHa), MCronb3ys
3HaHUS O CBOMCTBAX (PM3NUECKUX SIBICHUHN U HEOOX0AUMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMblI M CXEMATUYHBIC PHUCYHKHW H3YUCHHBIX TEXHHUYCCKHUX YCTpOfICTB, U3MCPUTECIIBHBIX
nprOOPOB MW TEXHOJOTHYECKUX MPOIECCOB MPH PEIICHHH YYeOHO-NPAKTHYSCKUX 33734, ONTHYECKHE CXEMBI
JUTSI TIOCTPOEHNUS N300pakeHUil B MIJIOCKOM 3€pKalie M COOMpaloIIe JIHH3E;

NPUBOJIUTH NMPUMEPHI (HAXOAUTh MH(OPMAIHMIO O MpuUMepax) MPaKTHYECKOTO HCIOJIb30BaHMS (HU3NUECKUX
3HaHUI B TIOBCEIHEBHOW JKU3HHM Uil oOeclieueHHs O€30MacHOCTH IpH OOpalieHuH ¢ MpuoopamMu |
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHMsI 3/l0POBbS U COOJIOACHUS HOPM HKOJIOIMYECKOI'O IOBEIEHUS B
OKpyKarolleu cpene;



OCYIIECTBIATh MOUCK MH(OpMAIUU (U3NIECKOTO cojiepkanus B MHTepHeTe, caMOCTOSITeTbHO (hopMymupys
MTOMCKOBBIM 3ampoc, HAaXOJWUTh MYTH OIPEACICHHS JOCTOBEPHOCTH MOIYYCHHOW WH(OPMAIUM HA OCHOBE
HMECIOIIUXCS 3HAHUN U TOTOJHUTSIBHBIX HCTOYHUKOB;

WCTIONB30BaTh MPH BBHIOJIHEHWH YUYEOHBIX 3aJaHU HAYYHO-TIONMYJSIPHYIO JUTEpaTypy (QU3NIECKOro
COJIepKaHus, CIPaBOYHBIE MaTepHANbI, pecypchbl ceTu VHTepHET, BianeTh NMpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HH(OpPMANNWK U3 HECKOIBKHX
WUCTOYHUKOB  (PH3UYECKOTO COAEpXKaHWs, MMyOIMYHO TMIPENCTABIATH Pe3yJabTaThl TMPOSKTHOH  WIH
HCCIEA0BATENbCKON NEATEIBHOCTH, IPU ATOM TI'PaMOTHO HMCIOJIb30BATh WM3YYCHHBIM MOHATHMHBINA amnmapar
M3ydaeMoro paszziena (U3WKH W CONPOBOXAATh BBICTYIICHHE INPE3CHTAIel ¢ yd€ToM ocoOeHHOCTeH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauyecTrBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jesnoB U TeM (uu¢posbie)
KonTpoasHsbie I[IpakTHyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
Pasnen 1. @u3uka u e€ posib B IO3HAHUM OKPYIKAIOLIEr0 MHUpa
1.1 dusuka - Hayka 0 IPUPOJIC 2 bubmmotexa OK
' yia o TpHpoA https://m.edsoo.ru/7f416194
bubaunoreka [JOK
1.2 () 2 1
HIBHHCCKHE BEJITHHET https://m.edsoo.ru/7f416194
1.3 EcrecTBenHona ¥ METOJ ITO3HA 2 1 bubmorexa LIOK
. TCCTBCHHOH HBIU MCT IMO3HAHUA
i A https://m.edsoo.ru/7f416194
Hroro mo paznmery 6
Pasnen 2. IlepBoHayanbHble CBeleHHMSI O CTPOEHHH BellecTBA
2.1 CTtpoeHue BelecTBa 1 bubmmorexa [OK
’ s Hl https://m.edsoo.ru/7f416194
29 JIBrKeHue U B3aMMOJIeHCTBHE YaCTHI] ’ | bubaunoreka [JOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
bubarorexa [TOK
2. A 2
3 TPETTHEIS COCTOMHI Bemectna https://m.edsoo.ru/7416194
HUroro no pazaeny 5
Paznen 3. /IBukeHue u B3auMojaeicTBHE TeJl
3.1 MexaHnueckoe IBHKEHHUE 3 buommorexa LIOK
’ A https://m.edsoo.ru/7f416194
bubaunorexa [IOK
3.2 " 4 1
HEPHI, MACCa, IIOTHOCTE https://m.edsoo.ru/7f416194
b K
33 Cuna. Buasr cun 14 1 2 ubmmorexa [0

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




Hroro mo paznmery 21

Pa3gen 4. laBienne TBEPABIX TeJ, SKUAKOCTEl U ra3oB

41 Hasnenne. [lepenava qaBneHus TBEPIBIMU 3 Bbubnnorexa [JOK
’ TeJIaMU, KUIKOCTSIMH M ra3aMu https://m.edsoo.ru/7f416194
bubaunoreka [JOK
4.2 5
JlaBieHHe KHAKOCTH https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
4, A
3 TMOC(EpHOE AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE JKUIKOCTH U ra3a Ha NOrpyKEHHOE - | 3 bubnunorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
HUroro no pasaeny 21
Pasnea 5. Pa6ora u MOIIHOCTb. JHeprus
bubanoreka [JOK
5.1 Pa6 3 1
abOTa M MOTIHOCTR https://m.edsoo.ru/7f416194
bubaroreka [TOK
52 TIpocTEie MeXaHH3MbI > : https://m.edsoo.ru/7f416194
bubnuorexa [IOK
>3 Mexanueckas SHeprus 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 12




8 KJIACC

KoauyecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KonTpoansHsbie I[IpakTudeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTHhI padoThI
pecypcbl
Paznen 1. TenjioBble iBJIeHUS
11 C . 7 Bubmuoreka [IOK
. TPOCHHE U CBOWCTBA BEIIECTBA
p B https://m.edsoo.ru/7f4181ce
Bubnmoreka IIOK
1.2 T 21 1 5
CILTOBLIE [IPOTIECCht https://m.edsoo.ru/7f4181ce
Htoro mo pazneny 28
Pa3nen 2. DiieKTpryecKkre 1 MATHUTHBIE SIBJIEHUS
21 DneKTpUUECKUe 3apsabl. 3apsLDKEHHbIE Tea 7 | Bubmmorexa [IOK
’ U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
butnuoreka IJOK
2.2 II 7 i 20 1 7
OCTOSHIRIH SHEKTPHHACCIIH TOK https://m.edsoo.ru/7f4181ce
Bubnmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABJICHIE https://m.edsoo.ru/7f4181ce
24 SeKThOMA . " 4 Bubnmoreka IIOK
. MarHUTHas WH, ust
FICKTP g https://m.edsoo.ru/7f4181ce
HUroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5




9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KonTpoansHsbie I[IpakTudeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTHhI padoThI
pecypcbl
Paznen 1. Mexanuueckue siBJeHHUS
11 MexaHHYECKOE IBIKEHUE B CITOCOOBI €r0 10 | Bbubnanoreka [JOK
’ OINMCAHMS https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1.2 B i 20 1 3
SAMMOAICHETBHE Teit https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1. 1
3 3aKOHEI COXpaHEHIA 0 3 https://m.edsoo.ru/7f41a4a6
HUroro no pazaeny 40
Paznen 2. Mexanunueckue KoJe0aHUA U BOJHBI
butnuoreka IJOK
2.1 M 0 7 3
CXAHHHCCIHNE KoICharmt https://m.edsoo.ru/7f41a4a6
Bubnmoreka [JOK
2.2 M .3 8 1 3
CRAHMHCCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DjeKTPOMATrHUTHOE M0JIe H YJIeKTPOMATHUTHBIE BOJTHbBI
DJIEKTPOMAarHUTHOE TI0JIE U Bubmmorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBL https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHS
4.1 3aKOHBI pacIIPOCTPaHEHHMS CBETa 6 2 bubamorexa LOK
’ pactpoctp https://m.edsoo.ru/7f41a4a6
Bubnuoreka IJOK
4.2 JI 0 6 3
HHSBL I OTTHICCIUE MPHOOPH https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne 6emoro cBera B CIIEKTP 3 2 bubnumoreka [JOK




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

Hroro no pazneny 15
Paznen 5. KBaHTOBBIE IBJICHUS
bubnanoreka [JOK
5.1 nu 4 1
CIIyCKaHHUE U MOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f41 a4a6
5.2 CtpoeHue aTOMHOTO siapa 6 1 bromorexa LIOK
’ P P https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
5.3 A 7 1
FICPHEIE peartiit https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pazgen 6. IloBTopuTEeNbHO-00001aI0IMIT MOTYJIb
6.1 [oBTOpenue n 0000IeHNE COAEePIKAHUL 9 ) Bubnmoreka IIOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YHACOB I10 [IPOTPAMME 102 27







IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupoje. SBiaeHus
npupoabl. Guznueckue ABICHUSL

KoandecTBo yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHyeckue
padoThI

Jara
HM3Yy4YeHUs!

DJieKTpoHHbIe UG pPOBbHIE
oOpa3oBaTe/ibHbIE

pecypcsl

MeXElHI/I‘ICCKI/Ie, TCIUIOBBIC, SJICKTPUICCKUC,
MAar"HuMTHBIC, CBCTOBLIC, 3BYKOBBIC SIBJICHUA

dusnyeckre BEIUYUHBI U UX U3MEPCHUEC

Ypok-uccnenoBanue "M3mepenue
TEMIIEPATYPEI IIPU ITOMOIIHN KUIKOCTHOIO
TEPMOMETpPA U JaT4YHKA TEMIIEPATypPhI"

Kak ¢u3uka 1 gpyrue ecTeCTBEHHbIE HAYKU
M3y4aroT npupony. EcTecTBeHHOHay4HbIN
MeToA mmo3HaHusA. Onucanue GU3NIECKuX
SIBJICHUH C IIOMOILBIO MOZEIIEN

bubanorexka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTes3bl:
JATBHOCTH MOJNIETA IIapHKa, MyIIEHHOTO
TOPHU30HTAIBHO, T€M OOJIbINE, YeM OOJIBIIE
BBICOTA TTycKa"

Crpoenue BeuiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIEeCTBa

bubnnorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC HacCTull BEUICCTBA

VYpok-uccnenoBanue «OIBITH TIO

HaOJIIOZIEHUIO TEIJIOBOTO PACHINPEHUS Ta30B)

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSTHHSI BEIIECTBa

11

Bzaumocss3b MECKIY CBOICTBaMH BCIICCTB B
Pa3HbIX arp€raTHbIX COCTOAHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHUECM.

bubnuorexa [IOK
https://m.edsoo.ru/ff0a0378




OCOOCHHOCTH arperaTHbIX COCTOSHHIA BOJTBI

12 Mexannueckoe ABIDKeHIE. PaBHOMepHOE U Bbubnnorexa [JOK
HEpaBHOMEPHOE JBIDKEHHE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. EnunuIeI ckopoctu bubmorexa [IOK
https://m.edsoo.ru/ff0a079¢c
14 Pacuer nyTu v BpeMEHU IBUKEHUS bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
o | S B
https://m.edsoo.ru/ff0a0c10
JIBIDKCHUS TEI
16 ITmorHOCTE BemiecTBa. PacueT Macchl 1 bubanorexa [TOK
o0BeMa Tema 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabota «OmnpeneneHue
TUIOTHOCTH TBEPJOrO TEJiay
18 Pemtenne 3amad mo teme "IlmoTHOCTB bubamorexa [TOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuula KaKk XapaKkTepUCTHKa B3aUMO/ICHCTBHUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopatopHas paboTa «3y4ueHne
20 3aBHCHUMOCTH pacTsHKeHHUs (JieopMannn)
IIPYKUHBL OT IPUIIOKEHHOU CUIIBD»
21 SABnenne TaroreHus. Cuna TIKECTH
| o et e
i https://m.edsoo.ru/ff0al1778
TSKECTH
23 Cuna TsDKeCTH Ha IPYTUX TUTaHeTax. bubamnoreka [JOK
Om3nyecKue XapaKTepPUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
Bubmorexa [IOK
24 Msmeperiite cit. JitHavomeTp https://m.edscli).ru/fanl 8cc
Bubmorexa [IOK
2 Bec rema. Henecoocts https://m.eds&I)_E).ru/fan1778
26 CrnoxeHure IByX CHJI, HAIIPABJICHHBIX 11O bubamnoreka [JOK

oHOH npsiMoil. PaBHOAEHCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




Pemenune 3amau no teme

27 R . "
PaBHO#elcTBYIOIIAs CHIT
23 TpeHnue CKoNbKeHUs U TPEHUE ITOKOSL. bubanorexa [JOK
Tpenue B npupose U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabota «3ydeHne
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT Bubmmorexa IIOK
CHIIBI JaBIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIINXCS TIOBEPXHOCTEI
30 Pewienue 3anau Ha onpenesneHue
PaBHOJEHUCTBYIOIIEH CUJIIBI
Pemenne 3anau mo Temam: «Bec Tenay,
31 «Fpa(bymecfoe n3o0pakeHne cuim», «CUIIbD», bubamorexa LIOK
N https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIDY
KonTtpompHas pabora mo Temam:
1 «MexaHn4eckoe IBIDKEHUEY, «Macca,
IUIOTHOCTEY, «Bec Tenay, «['paduaeckoe
n300pakeHue cuiny, «CHITBD)
Hasmenne. CiocoObl yMEHBIICHUS H bubaroreka [TOK
33
YBEJIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenwue ra3a. 3aBUCUMOCTD JIaBJICHHS ra3a bubaunoreka [JOK
oT 00bE€Ma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPABIMU TEIAMH, bubaroreka [TOK
JKUIKOCTSIMU U ra3zamMu. 3akoH [lackansa https://m.edsoo.ru/ff0a25b0
JlaBieHne B )UAKOCTHU U ra3e, BEI3BAHHOE bubaunoreka [JOK
36 .
JIECTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o Teme «JlaBieHnve B bubamnoreka [[OK
JKAJIKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
Bbubaunorexa [IOK
38 Coobmaionitecst cocy el https://m.edsoo.ru/ff0a2970
39 T'uppaBamueckuii npecc bubamorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopurHeBoi JKUAKOCTHBII

HacocC




Atmochepa 3emin. [Tpudnnb
CYIIECTBOBAHMS BO3AYITHOW 00OJIOUKH

Bbubnnorexa [JOK

41
3emin. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5Sa
JTABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bubaunorexa [JOK
42 Bec Bo3nyxa. ATMochepHOe naBieHHE
Ay bep https://m.edsoo.ru/ff0a2bSa
N3mepenne atmocdepHoro nasieHus. OmbIT Bubmmorexa IIOK
43
Toppuaermmi https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTh aTMOC(HEPHOTO JTaBICHHUS OT bubnuoreka [TOK
BEICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
BapomeTtp-anepoun. AtmochepHoe naBieHue bubnuoreka [TOK
45
Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3anau mo teme " ATMocgepHOe
naBieHue"
47 JlelicTBUE JKUIKOCTH U ra3a Ha MOrPy>KEHHOE bubaunorexa [JOK
B HUX TeJ0. ApXuMenoBa cuia https://m.edsoo.ru/ff0a3276
JlabopatopHas paboTa «OrmpeneneHue
43 patop pv P A . bubnnorexa [IOK
BBITAJIKHBAOIIEH CHJIBI, ICHCTBYOMICH Ha
H A IOt https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KHIKOCTHY
JlabopatopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tella B bubaroreka [TOK
BOJIC OT 00BbEMa MOTPYKEHHOU B JKAIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
50 I bubnnorexa [IOK
JlaBaHHe TeJ
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHCcTpynpoBaHue
51 apeoMeTpa WiIr KOHCTPYHPOBAHUE JIOJKU U
ompejieNieHne e€ rpy30no bEMHOCTH"
Pemenue 3anau mo temam: «I1naBanue cymos.
52 B A I YA Bbubnuoreka [IOK
031yXOILIaBaHUEY, «/laBIIeHUE TBEPIBIX
v § P https://m_edsoo.ru/ff0a3654
TeJ, )KUAKOCTEH U Ta30B»
53 KonTtponbHas pabora o Teme «JlapneHue

TBEPAbIX TEJI, )I(I/IHKOCTCP'I Hu ra3oB»




bubaunoreka [JOK

54 Mexannueckas pabora
P https:/m.edsoo.ru/ff0a3f82
bubaunorexa [JOK
55 MorHOCTE. EqMHAIEI MOIIIHOCTH
https://m.edsoo.ru/ff0a3{f82
56 Ypoxk-uccnenosanne "Pacdér MomHoOCTH, |
pa3BUBaeMoii IpH MoIbEME TI0 JIeCTHHIIE"
57 IIpocTteie Mmexanu3Mmebl. Peiuar. PaBHOBecue
CHUJI Ha pblyare
Prryaru B TexHuKe, OBITY ¥ IPUPOJIE.
53 a6 6 };/I PHPOA 0.5 bubanoreka [JOK
aboparopHas padora «MccnenoBanne .
p = p P A https://m.edsoo.ru/ff0a478e
YCIIOBUN paBHOBECHUS pblyara
Pemrenue 3amad mo teMe «Y CIOBUSA bubamorexa [JOK
59
PaBHOBECHSI phIYara https://m.edsoo.ru/ff0a48a6
KoadduiueHt none3Horo neiicTus
60 Mexanusma. JlaboparopHas padota 0.5
«M3mepenne KII/] HaKIOHHOM MIIOCKOCTH»
61 Pemenne 3agau mo teme "PaboTa, MOIIHOCTD, bubanoreka [TOK
KI11" https://m.edsoo.ru/ff0ad4c48
2 Mexanuueckas sHeprusi. Kunernueckas u Bubmmorexa [IOK
MOTEHLMAIbHAsI SHEPTUs https://m.edsoo.ru/ff0a4252
63 3 . bubnnorexa [IOK
aKOH COXpaHEHNs MEXaHUYECKOH YHEPTUH
P P https://m.edsoo.ru/ff0ad360
YPOK-3KCIIEPUMEHT I10 TeMe
"JKcnepUMEHTaIbHOE ONpeAeICHUE
64 W3MEHEHUS KHHETUYECKOH U MMOTEHIINAIbHOM 1
SHEPTUH MPHU CKATHIBAHUU TeJIa IO
HaKJOHHOM IIJIOCKOCTH"
65 KonTtponbHas pabora o reme «Padota u
MOIIHOCTb. DHEPTHsD»
66 PesepBHBIit ypok. Pabota ¢ TekcTamu mo Teme Bu6mmorexa IIOK
"MexaHndecKkoe ABKeHne" https://m.edsoo.ru/ff0adee6
67 PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme bubnnorexa [JOK

" JlaBneHune TBEPABIX TEIN, KUAKOCTEN 1

https://m.edsoo.ru/ff0a4ffe




rasos"

68

PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme
"Pabora. MomHocTh. JHeprus"
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8 KJIACC

KoanyecTBo yacoB

DJieKTpoHHbIe UG pPOBbIE

No Hdara
Tema ypoxa Konrponsnsie | IIpakTHyeckme o0pasoBaTesibHbIE
n/m Bcero HM3Yy4YeHUs!
padoThI padoThI pecypcesl
OcCHOBHBIE TIOJIOKEHHUST MOJIEKYJISIPHO-
| 3 yIp | Bbubnnorexa [JOK
KMHETUYECKOW TEOPUU U UX OIBITHBIE
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
Mopenu TBEpIOTO, KUAKOTO U bubamorexa [TOK
3 N 1
ra3000pa3HOTO COCTOSHUN BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsACHEHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSHHUM BellecTBa Ha |
OCHOBE ITOJIOKEHUH MOJICKYIISIPHO-
KHHETHYECKON TEOpUH
s K o | bubanorexka [JOK
HCTAJUIMIECKHE M aMOp(HBIE Tena
P P https://m_edsoo.ru/ff0a5800
6 CMauuBaHue U KalWUISIPHOCTbD. 1 Bubmmorexa [IOK
IToBepXxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 T | bubnnorexa [IOK
€IUIOBOE PACIIUPEHUE U COKATHE
P P https://m.edsoo.ru/ff0a5a26
g Temmepartypa. CBsI3b TeMIepaTyphl CO |
CKOPOCTBIO TETIJIOBOTO JBIKEHHS YaCTHI]
9 Buytpennss sHeprust. CriocoOsI U3MEHEHHUS 1 Bubmmorexa [IOK
BHYTpPEHHEH 3HEPrun https://m.edsoo.ru/ff0a5c60
10 B | Bbubnuoreka [IOK
Wbl TeIIonepeaaun
a pen https://m.edsoo.ru/ff0a6412
Vpok-koHpepenuus "[Ipaktuueckoe
1 P (epern P . 1 1 Bbubnuoreka [IOK
WCIIOJIb30BAaHHUE TETIOBBIX CBOWCTB BEIIECTB
n " https://m.edsoo.ru/ff0a65c0
1 MaTepUaJIOB B LIEJIIX SHEProcOepesKeHI
12 KonnuecTBo Teminortel. VY aenbHast | Bbubaunorexa [TOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBrenue Terooro Oananca. TermmoooMeH 1 Bubmmorexa [TOK




1 TCIJIOBOC PaBHOBECHUEC

JlabopatopHas pabota "Hccnenosanne

https://m.edsoo.ru/ff0a7088

14 SIBJICHHS TCTUI0O0OMEHA MPH CMEITUBAHUH bubmorexa LIOK
. N R https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueld BOAbI
Pacyer xonmuecTBa TEIIOTH, HEOOXOIUMOTO
15 JUTS HArpeBaHUS TeJla U BBIACISEMOTO M IpU
OXJTaXICHUH
16 JlabopatopHas padota "OnpeneneHue bubanorexa [JOK
YAENbHOH TeMI0eMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y IeJbHasl TEIoTa bubamorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHwe U OTBepACBaHNE
18 KPUCTAITMYECKHUX "P;f:[n. VY nenvHas TemioTa BrGmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHAS
JlabopatopHas paboTa "OmnpeneneHue bubnuoreka [IOK
19 N "
YAEIbHOU TEIUIOTHI TIJIaBJICHUS JIbJla https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHre U KOHACHCAIIHS. bubanoreka [TOK
HWcnapenmne https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temnora
21 mapooOpa3oBaHUs M KOHICHCAIIHH. bubanoreka [JOK
3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBICHUS
Bnaxkxnocts Bo3ayxa. JlabopaTopHas padora
22 "Omnpenenenue EZHocuTemioﬁinamI})mCTH Bubmnoreica LIOK
" https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemrenue 3a1a4u Ha onpeieieHHe BIAKHOCTH
BO31yXa
IpuHIUIEI pabOTHI TEIUIOBBIX IBUTATEINCH.
24 [TapoBas TypOuHa. J[Burareib BHYTPEHHETO
CropaHus
)5 KIIJI TerutoBoro aBuratesns. TeroBbie bubaunoreka [JOK
JIBUTATEJM U 3allUTa OKPY>KaIoIIEeH cpeibl https://m.edsoo.ru/ff0a7c¢7¢c
26 3aKOH COXpaHEHUs U NPEBpallEHHs YHEPTUU




B TCTIJIOBLBIX IpOoLeccax

[MoxroToBka kK KOHTPOJIBHOI padoTe Mo TeMe

bubaunorexa [JOK

27 "TeruoBbie siBneHus. MI3MeHeHne arperaTHbIX
; : P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BelllecTBa
KonTponsHas padora o teme "TermioBbie
- p o p 5 bubaunoreka [JOK
SIBIICHUs. VI3MeHeHNe arperaTHbIX COCTOSTHHMA
R P https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 OnexTpuzanus Tel. J[Ba poja sMeKTpUIeCKUx
3apsI0B
30 Ypok-uccaenoBanue "IaeKTpu3anus Tel
MHAYKIMEH U IPU CONPUKOCHOBEHUU"
31 B3aumonelicTBue 3apsKeHHBIX Tell. 3aKOH bubamorexa [JOK
Kymnona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe noje. HampsbkeHHOCTD
1 P 1 P bubanorexa [TOK
3JeKTpu4YeCcKOro mosst. [IpuHium
p P . https://m.edsoo.ru/ff0a8a0a
CYMEPIO3UINH dTEKTPUUECKUX TTONEH
3 Hocurenu snexTpudeckux 3apsioB.
DnemeHTapHbIi 3apsn. CTpoeHue aToma
34 IIpoBOIHUKY U THUANEKTPUKH. 3aKOH bubanorexa [JOK
COXpaHEeHHMs INEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemienue 3a7a4 Ha MpUMEHEHHE CBOMCTB bubaunoreka [JOK
35
ANEKTPUIECKUX 3aPsJIOB https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKUH TOK, YCIIOBUS €ro
16 P . Y bubnnorexa [IOK
CYIIECTBOBaHUS. VICTOUHHUKH JICKTPHUYECKOTO
v P https://m.edsoo.ru/ff0a95a4
TOKa
37 Tlei Bbubnnorexa [IOK
EHCTBUS SNIEKTPUUECKOTO TOKA
P https://m.edsoo.ru/ff0ad6b2
VYpok-uccnenoBanue "JleiictBue
38 AIIEKTPUYECKOTO TIOJIS Ha TPOBOIHUKH H
JTVBIEKTpUKA"
39 OneKTpUUecKuil TOK B MeTalllax, KUIKOCTIX bubnmnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas 1erb U €€ COCTaBHbBIE YaCTH




Cuna Toka. JJaboparopHas pabora

bubaunoreka [JOK

H "M3Mepenne u peryInpoBaHNe CHIBI TOKa" 0.5 https://m.edsoo.ru/ff0a8bd6
DnexkTpuueckoe HamnpspkeHue. BoabTmerp.
42 Ha6opzTopHaﬁ paGOIT)a "HN3mepenue u b 0.5 Bubmuoreta LIOK
o https://m.edsoo.ru/ff0a%14
PEryIUpOBaHKEC HAMIPSKECHUS
43 ConpoTuBieHHE IPOBOIHUKA. Y ICTBHOE Bbubnnorexa [IOK
COTIPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHnas paboTa "3aBUCHMOCTb
44 3JIEKTPUYECKOr0 COIIPOTUBJIEHUS IPOBOIHUKA | bubnuoreka [TOK
OT €ro JUIMHBI, IJIOLaId NONEPEYHOT O https://m.edsoo.ru/ff0aa738
cedyeHus U MaTepuana"
45 3aBUCUMOCTh CHJIBI TOKA OT HaIPsDKCHHUS. bubnuoreka [TOK
3axoH OMa a7t y4acTKa Leru https://m.edsoo.ru/ff0aad44a
JlabopatopHnas pabota "HccnenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 | bubamorexa [TOK
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsDKEeHUs Ha pe3ucrope”
47 [MocnenoBarenpHOE U MapaIIeTbHOE
COGIITHEHUS TPOBOTHUKOB
JlabopatopHas pabota "IIpoBepka npaBuiia
CJIO’KEHMSI HaNpsHKeHUH npu bubaunoreka [JOK
48 1
MOCJIEIOBATEIEHOM COEMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlaGopatophast pabota "[IpoBepka npasuiia
49 Ui CI:IJ'II)I I;OKa Ir)lpI/I napanaenLI})IOM ’ 1 bubamorexa LIOK
" https://m.edsoo.ru/ff0aadle
COEIITHEHUH PE3HCTOPOB
50 Pewenue 3agau Ha npumeHeHe 3akoHa OMa Bbubaunorexa [IOK
JUISL pPa3IMYHOIO COEMHEHNUs IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. Bu6mmorexa IIOK
3akon [Ixoyins-Jlenna https://m.edsoo.ru/ff0ab124
Jlabopatophas padota "Onpenenenue bubnunorexa [JOK
52 1
PabOThI ¥ MOIITHOCTH JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DneKTpUYecKue e U MOTpeOuTenn bubamnoreka [JOK




JJIEeKTpUUECKOil sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

[ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe
"DnexTpudeckue 3apsaabl. 3apsKeHHbIE Tela

https://m.edsoo.ru/ff0ab660

bubaunorexa [JOK

54 . .
1 ux B3aumozeiictus. [locTosHHBIM https://m.edsoo.ru/ff0abd2c
SJIEKTPUUYECKUH TOK"
KonTtponsHas pabora o Teme
55 "DneKTpudecKre 3apsapl. 3apsHKeHHBIE Tea Bubmmorexa IIOK
1 ux B3auMoeicTusl. [IoCcTOSHHBIM https://m.edsoo.ru/ff0abea8
SJEKTPUYECKUHN TOK"
56 IlocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBUE
VYpok-uccnenosanue "Uzydyenue nonen Bubmmorexa [IOK
57 " 1
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruautHoe 1oje. MarautHoe 1mose 3eMiId U bubaunoreka [JOK
58
€ro 3HaYeHHe JUIsl )KU3HU Ha 3emIie https://m.edsoo.ru/ff0acOba
OmneIT DOpcTena. MarHUTHOE TI0JIE
p bubanoreka [JOK
59 3JIEKTPUYECKOT0 TOKa MarHutHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IprMeHeHHE EKTPOMAaTHUTOB B TEXHUKE.
p P R . bubnnorexa [IOK
60 JlabopatopHas pabota "V3ydeHne neicTBUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TTOJIS Ha TIPOBOJTHHIK C TOKOM
DNEeKTPOBUTATENH TIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 351eKTpoABUraTeneii B
61 . P bubaroreka [TOK
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
JlabopatopHas pabota "KoHCcTpyHnpoBanue u
U3ydeHHUE PadOTHI IIEKTPOABHTATENS "
2 OmnwiTel @apases. 3aKOH DIEKTPOMArHUTHOU
nHaykuud. ITpasuiio Jlenna
OnekrporeHeparop. CrocoObl MOTYYCHUS
63 SNEKTPUUECKON S3HEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SYHEPTHU
64 [ToaroToBka Kk KOHTPOIBHOI paboTe Mo TeMe

"JneKTpuuecKkue U MarHUTHbIE sIBIEeHUS"




65 KonrponbsHas pabota o teme | bubnnorexa [JOK
"DNeKTpUIeCKre i MAarHUTHEIC SIBICHHS" https://m.edsoo.ru/ff0acb14

66 PezepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubanorexa [JOK
"TemnnoBsle apneHus" https://m.edsoo.ru/ff0accSe
PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme Bubmmorexa IIOK

67 . . 1
"TIoCTOSTHHBIH ANIEKTPUICCKHA TOK" https://m.edsoo.ru/ff0acdc6

63 PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarxuTHble aBIeHUA"
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9 KJIACC

KoanyecTBo yacoB

DJieKTpoHHbIe UG pPOBbHIE

No ara
Tema Ypoka KOHTpOJ]],H],Ie HpaKaneCKne ﬂ oﬁpasosaTeﬂbﬂue
n/m Bcero H3YyYCHUS
padoTHhI padoThI pecypcbl
| Mexanunueckoe nBmwkeHue. MarepuanbHas |
TOYKa
) Cucrema otcuera. OTHOCUTEIBLHOCTh | Bbubnnorexa [JOK
MEXAaHUYECKOT0 IBIKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IIpsAMONIMHEHHOE IBIKCHHIE 1 Brbmmorexa [1OK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IpsIMOIHHEITHOE IBUKCHUE. !
Cpenansisi © MTHOBEHHAas CKOPOCTh
5 IIpsiMosinHENHOE PaBHOYCKOPEHHOE | Bubmmorexa [IOK
IBIDKEHHUE. Y CKOpCHHE https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSAMOJIUHEHHOTO
6 PaBHOYCKOpEHHOTO ABMKeHHs. ['padux 1
CKOPOCTH
JIab 6ota "O
7 yoxopesmun e mpu pasttoycroperto | 1 BnSmoncsa LIOK
HUS TEJIa IPH PaBH HHOM
yerop Ha PP . yerop " https://m.edsoo.ru/ff0adb18
JIBHOKCHHH 110 HAKJIOHHOM TUIOCKOCTH
8 CBoboaHoe nagenue Teir. OnpITel [anunes 1
P .
9 Tepuon n wacrota ofpauens. Munetinar | BnSmonesa LIOK
pHoa patt ' https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTHU
10 LenTpocTpeMuTenbHoe yCKOpeHHe 1
Bbubnuoreka [IOK
11 1T i H .B 1
CPBLIH 3AKOH HILIOTORA. BEITOp CHIb! https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Helorona. PaBHonelicTByromas | bubnunorexa [JOK
cuia https://m.edsoo.ru/ff0ae72a
bubnnorexa [IOK
13 T i H .C 1
PETHI SAKOM HbIOTORa. T-YHEPHOSHIIA CHiL https://m.edsoo.ru/ff0ae982
14 Peienue 3a1au Ha mpuMeHeHUE 3aKOHOB 1 Bbubaunorexa [TOK




Hrrorona

https://m.edsoo.ru/ff0aeb6c
Bbubnnorexa [JOK

15 Cuna ynpyrocth. 3aion yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau mo teme «Cuiia yupyroctu
17 JlabopatopHas padota «OnpeneneHue bubanorexa [JOK
JKECTKOCTH TIPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubaunorexa [JOK
18 Crua Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenue 3anaq no reme «Cuia TpeHUs» Brbmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlabopatopHas paboTa "OmnpeneneHue bubnuoreka [TOK
K03 duLKeHTa TPEHHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
11 Pemrenne 3amau o teme "3axonsl HeroTOHA. bubaroreka [TOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuiia TSDKECTU M 3aKOH BCEMUPHOTO Bubmmorexa [IOK
TATOTCHUA. Y CKOpEHHE CBOOOTHOTO MaICHHS https://m.edsoo.ru/ff0af044
Ypok-koudepenius "JIBIKeHHE T BOKPYT
23 rpaBuTannoHHOro reHrpa (ConHeuHas
cuctema). ['amaktuku"
24 Pemrenne 3amau o teme "Cuia TSHKECTH U bubaroreka [TOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
)5 IlepBast kocMuueckast ckopocTs. HeBecoMoCTh Bubnuorexa IIOK
U TIepeTpy3KH https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaIbHOW TOUKH.
AbcomoTHO TBEpAOE Teso. PaBHOBecHe bubamnoreka [JOK
26 .. R
TBEPJIOTO TeJa ¢ 3aKPETUIEHHO 0ChI0 https://m.edsoo.ru/ff0afe36
BpaieHus. MomeHT cuibl. LleHTp TsxecTn
PaBHOBecue MaTepuaabHOW TOUKH.
7 AbcomoTHO TBEpAOE Teso. PaBHOBecHe
TBEPAOTO TeJa C 3aKPETUIEHHO N OChIO
BpateHus. MomeHT cuibl. LleHTp TsxecTn
)3 Pemenue 3a1a4 nmo teme "MOMEHT CHIIBIL. Bbubanorexa [TOK

Hentp TsxecTn"

https://m.edsoo.ru/ff0b02b4




IMoaroToBka kK KOHTPOJIBHOI padoTe Mo TeMe

29 "MexaHH4decKoe ABMKeHne. B3anMmonencTere bubmorexa [IOK
e https://m.edsoo.ru/ff0b0408
KonrponbsHas pabota o teme
30 "Meizﬂnqecxcl))e JBIKeHue. B3auMoneiicTaue bubamorexa LIOK
" https://m.edsoo.ru/ff0b06ec
Ten
Wmnynsc tena. UMimynsce cuibl. 3aKoH
31 copoHeHm I/IMHyJIBZa. VYupyroe u Heynpyroe bubmorexa LIOK
N https://m.edsoo.ru/ffOb07fa
B3aUMO/IeiicTBUE
3 Pewenue 3agau o teme "3akoH cOXpaHEHUS bubamoreka [JOK
uMIynbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepeHuus "PeakTuBHOE NBHKECHUE
B IIpUpPOJiE U TeXHUKE"
bubaroreka [TOK
34 MexaHnueckasi paboTa U MOIIHOCTh https://m.edsoo.ru/ff0b0ag4
35 Pabota cuibl TsDKECTH, CHIIBI YIPYTOCTH H bubnunorexa [JOK
CHITBI TPECHUS https://m.edsoo.ru/ff0b0db8
Jlabopatophas padoTa «OmnpeneneHue paboTh
36 CHWJIBI TPEHUS TIPH PABHOMEPHOM JBIXECHHUU
TeJa 10 TOPU30HTAIBHOM TOBEPXHOCTI
37 CBs13b 3Hepruu 1 padotsl. [loreHnmansHas
SHEPTHs
13 Kunernueckas sneprus. Teopema o Bubnuorexa IIOK
KHHETHYECKON SHEPTUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE
JlabopatopHas padora «/3yueHne 3akoHa bubnmnorexa [JOK
40
COXpaHEHHUs SHEPTrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMKEHUE U €70 bubaunorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KonebaHus. BeiHyXIeHHBIS bubamnoreka [JOK
Kosrebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MateMaTHaecKuil 1 Ipy>KUHHBIA MasSTHAKA
44 VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOAA bubamoreka [JOK




KoJIeOaHMH OT )KECTKOCTH MPYKUHBI U MACCHI
rpy3a»

HpeBpameHHe OHEPIruu Mpru MEXaHUYCCKUX

https://m.edsoo.ru/ff0b197a

45
KoJieOaHMAX
JlabopatopHas paboTa «OrmpeneneHue
46 paTopra p 6 P HU bubmuoreka [TOK
YacTOTHI ¥ IEpHOJa KOIeOaHUH IPYKUHHOTO
p 4 https://m.edsoo.ru/ffOblaec
MAasiTHAKAa»
Jlabopatophast pabota «IIpoBepka
47 paTop P P g . bubamorexa [JOK
HE3aBHCHMOCTH TepHoa KonebaHui rpysa
P TPy, https://m.edsoo.ru/ff0b197a
MOJBEIICHHOTO K HATH, OT MacCHI Tpy3a»
Mexanndeckue BoJHbl. CBOHCTBA
43 1 bubamorexa [TOK
MexaHn4uecKux BoJH. [IpoonbHbIe U
P https://m.edsoo.ru/ff0b2 1fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenmus "MexaHHIECKIE BOJIHBI B
TBEpAOM Teie. CelicMuuecKkue BOIHbI"
50 3Byk. PacnpocTpaHenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKoOCTB 3ByKa M BRICOTA TOHA.
AKyCTHYECKHH Pe30HaHC
Ypoxk-koH(pepeHius "YIIpTpa3ByK U Bubmmorexa [IOK
53 "
WH(PA3BYK B IIPUPOJIC H TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1o TeMe
54 " P M P bubnuotexa LIOK
aKOHBI COXpaHeHHs. MeXxaHn4ecKue
P " https://m.edsoo.ru/ff0b25f0
Kosie0aHusT M BOJTHBI
KonTtponbHas pabora 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4YecKue KoleOaHus u
BOJTHBI"
56 DNEeKTPOMarHUTHOE MOJIe. Bubmorexa [TOK
ONeKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JICKTPOMArHUTHBIX BOJH
53 Ypok-koupepenrus "llkana bubamnoreka [JOK

OJICKTPOMAaroMTHBIX BOJIH. Hcnons3oBanne

https://m.edsoo.ru/ff0b2fe6




9JIEKTPOMArHUTHBIX BOJIH i1 COTOBOH cBsi3n"

Ypoxk-uccnenoBanue "M3ydeHne CBOUCTB

bubaunorexa [JOK

59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
P " https://m.edsoo.ru/ff0b2c6ec
MOOMIILHOTO TeNe(hOoHa
60 Pemenne 3aa4 Ha onpeeNicHUE YacTOTHI M
JUTAHBI 3JICKTPOMAaTrHUTHOW BOJTHBI
61 DNeKTpOMAarHUTHas MPUPOJA CBETA. bubmuorexa [TOK
CxopocTs cBeTa. BonHOBEIE cBOiicTBa cBeTa https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [IpsmonuneitHoe
o p , c bubanoreka [JOK
acmpocTpaHeHue cBeta. 3arMeHns CoHIa U
pacripocTp https://m.edsoo.ru/ff0b3658
JIyHbI
3aKkoH OTpa)KeHHUs cBeTa. 3epkaina. Pemienue
o p p BubGnuorexa IIOK
3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKCHHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomnenue cBeta. 3aKOH MPEIOMICHUS bubnunorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpPEeHHEE OTPAXKEHHE CBETA.
65 1 TP P bubnnorexa [IOK
CITOJIb30BaHUE TIOJHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5¢
OTPpAXKCHHUA B OITHYICCKUX CBETOBOaX
JlabopatopHnas pabota "HMccnenoBanue
66 3aBHCHMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO
Jy4a OT yIJia MaJeHUs Ha TPpaHuIle "BO3IyX-
crekso""
Ypoxk-koupepenius "Vcrnonb30BaHue
67 MOJTHOTO BHYTPEHHETO OTPasKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBA3b"
68 T 0 Bbubnnorexa [IOK
nH3bl. ONITHYeCKas CUIIa JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubaunorexa [IOK
69 TlocTpoeHue N300paKeHMI B JIMH3aX
P P https:/m.edsoo.ru/ffOb444a
Jlaboparopnas pabota "Onpenenenne
paTopHas p pen g Bbubaunorexa [TOK
70 (hOKYCHOTO PACCTOSHUSI ¥ ONITHYCCKON CYUTBI

coOuparorieit JIMH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koupepenius "ONTHIecKe JTHH30BbIC bubnuorexa [TOK
puOopsr” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontudeckas cuctema. 3peHne bubamorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypoxk-koudepenmus "edekrsr 3perns. Kak
COXpaHUTH 3peHne"
Paznoxxenue Genoro cBera B crieKTp. ONBITHI
74 Hetorona. CnoxxeHue CHeKTpaJ'ILHLFI)X L[BETOB. bubamorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopatopHnas padoTa "OMBITH 11O
pa3JIoKEHUIO OEJIOTO CBETA B CIICKTP U bubnuoreka [TOK
75
BOCTIPHSTHUIO I[BETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ZIGHUH Yepe3 [IBETOBbIE (QHILTPHI"
Ypok-npaktukyM "BonHoBbIE CBOWCTBA
76 CBETa: JUCHepCHs, HHTepPEpeHIHI U
mudpakmus”
77 OmnsiTel Pesepdopna v nmanerapaas Moaens Bubmmorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynarsl bopa. Monens aroma bopa
79 HcnyckaHue 1 TOTJIONICHNE CBETa aTOMOM. Bubnuorexa IIOK
Kgantsl. JInHeiyaTsie CEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukyM "HabmoneHne criekTpoB Bubmmorexa [IOK
UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTD U €€ BUIBI brbmmorexa LIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue aToMHOTO siipa. Hyknonnas Bubmorexa [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
bubaunorexa [IOK
83 PagmoaktuBHbIe peBpareHus. M30Tombt hitps://m.edsoo.ru/ff0c1al4
34 Pemenue 3agau mo teme: "PaguoakTUBHBIC Bbubnnorexa [IOK
npeBpameHus" https://m.edsoo.ru/ffOc1bda
85 ITepuon momypacnana
86 VYpok-koHpepenmus "PaqnoakTuBHBIE bubamoreka [JOK




H3JIy4YCHHUA B IPpUPOAC, MCIAUIINHE, TexHuke"

https://m.edsoo.ru/ff0c2126

87 Snepubie peaknnn. 3aKOHBI COXPaHEHHS Bubmmorexa IIOK
3apsJIOBOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprust cB3U aTOMHBIX sifep. CBs3p MacCH Bubmmorexa IIOK

88
1 SHEPTHH https://m.edsoo.ru/ff0c1d7a

89 Pemenne 3anau mo teme "SAnepHsie peakuun”

90 Peaxuuu cunTe3a U neneHus suep. bubnnorexa [JOK
Wcrounuku sneprun ConHua u 3BE31 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenius "SnepHas SHEpreTHKA.

91 JleiicTBus paAMOaKTHBHBIX H3IIy4€HUH Ha
JKUBbIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe Mo Teme

90 "DEeKTpOMarHuTHOE MOJIE. Bubmmorexa [IOK
DNeKTpOMarHUTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIIeHUs"

KonTponbnas pabora o teme

93 "DeKTpOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBBIE
siBIIeHUs"

94 [ToeTopenue, o6o01eHue. JlaboparopHsie Bubnuorexa IIOK
paboTsI o Kypcy "B3aumopeiicteue Ten" https://m.edsoo.ru/ff0c245a
TloBTOpenue, 00061eHHe. Perenue

95 P B Bubnuorexa IIOK

ACYCTHBIX ¥ KaYECTBEHHBIX 3aJ1a4 10 TeMe
? " 8 https://m.edsoo.ru/ff0c2572
TemoBbIe MpoIeCcCH
TToBTOpenue, o6o61IeHHEe. PereHue
o6 p 1 bubaunorexa [IOK
ACUYCTHBIX U KAQYECTBCHHBIX 3a7a4 I10 TEME
‘I.) - 8 https://m.edsoo.ru/ff0c2a22
KIIJ] TerioBbIX ABUraTesien
TToBTOpenue, o0o6IeHHe. PereHue
97 P H Bubmorexa [TOK
ACUYCTHBIX U KAQYECTBCHHBIX 3a71a4 I10 TEME
P o s https://m.edsoo.ru/ff0c2b30
KII snekTpoycTaHOBOK
IToBTOpenue, o6obmeHue. JlaboparopHsie Bubmorexa [IOK

98 " "
paboThI o Kypcy "CBETOBEIC SBICHUS https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, 0600menne. Pabora ¢ Tekctamu Bbubnnorexa [IOK




1o TeMe "3aKOHbI COXPaHEHUsI B MeXaHUKe"

https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, o6obmenue. Pabota ¢ Tekctamu | Bbubnnorexa [JOK
o teme "Konebanus u BoIHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, obobmenue. Pabota ¢ Tekctamu | Bbubnnorexa [JOK
o TeMe "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTopenue, o6odIeHue. PadoTa ¢ TekcTamu |
no Teme "KBanrtoBas u sipepHas ¢pusuka'
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 27
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