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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o (hu3uke Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMsI COCTaBJIEHA HA OCHOBE MOJI0KEHU
U TpeOOBaHMI K pe3yjibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMBI,
npencrasieHHbix B @PI'OC 00O, a Taxke ¢ yuérom QenepanbHOil pabodell mporpaMMbl BOCHUTAHUS U
Konnenuuu npenogasanus yaeonoro npeamera « Ousnkay.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAIOIIMXCS U OpraHU3aIMI0 U3yueHHs (pU3MKK Ha AEATeIbHOCTHOW OCHOBE. B mporpamme
1o (hU3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamMera B peanmzanuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3ysbTaTaM OOydYeHHs, a TAKXKe MEXKIIPEIMETHBIC CBS3U
€CTeCTBEHHOHAYYHbIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMUs.

[Tporpamma o ¢u3nke ycTaHaBIMBaeT pacipeaeieHne y4eOHOro MaTepraa mo rogaM o0ydeHus (1o
KJ1accaM), IpeyiaraeT NpUMEpPHYIO TOCIEe0BATEIbHOCTh U3yUeHHS TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
IPEAMETHOTO COJICPIKAaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroIixcsl.

[Tporpamma no ¢usuke pa3paboTaHa ¢ IEIbI0 OKa3aHUI METOAMYECKON TOMOIIM YUUTEIO B CO3aHUU
paboyeli mporpaMMbl IO y4eOHOMY TIPEIMETY.

®usnKa SBISETCS CHCTEMOOOPa3yIOIIUM IS €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB, TTOCKOJIBKY
(bu3MuecKre 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB M SIBJICHUH, N3y4aeMbIX XUMHUEH, ONOTI0THEH, acTpOHOMHEH
1 ¢usnyecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBCHHOHAYYHYIO KAPTHHY MHPA, MPEAOCTABISICT HanboJee
SICHBIE 00pa3I[bl IPUMEHEHHS HAYYHOTO METO/1a ITO3HAHMUSL, TO €CTh CI1oco0a MOTyYeHHUs JOCTOBEPHBIX 3HAHHH
0 MHpe.

OpnHa U3 rIaBHBIX 337134 (PU3UYECKOTO 00Opa30BaHMSA B CTPYKType 0OIIero oOpa3oBaHMs COCTOHT B
(bopMHPOBAHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECa K HAyKe y 00yYarOIIMXCsl.

N3yuyenne ¢usnkn Ha 6a30BOM ypOBHE NPEIIONATACT OBJIAJICHHUE CICIYIOUIMMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOINMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

e HAy4HO O00BSACHATH SABJICHUS,
e OLCHHMBATH U IIOHUMATb 0COOEHHOCTHU HAy4YHOT'O UCCIICAOBAHUA,
e HHTCPHPCTUPOBATH HAHHBIC N UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIbCTBA AJIA ITOJTYUYCHUS BBIBOIOB.

Henu u3ydenuss Qu3MKM Ha ypOBHE OCHOBHOTrO 00ImIero oOpazoBaHus ompejaeneHbl B Konmenuu
npenojaBaHus yueoHoro npenmera «dusnka» B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit @eneparuu,
peanu3yIoNuXx OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEepkKAEHHOW pemennem Koimeruu
MunuctepctBa npocsetienus Poccuiickoit eneparuu (mpotokon oT 3 aekadps 2019 r. Ne [IK4BH).

Henau usyvyenus ¢pusuku:

e MpuOOpETEeHHE UHTEpeca U CTPEMJICHUSI O0YyUaroIIMXCs K HAyYHOMY M3YUYEHHUIO IPUPOJIbl, pa3BUTHE
UX UHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJICTAaBICHUN O HAyYHOM MeETOJle¢ MO3HAHHWS U (OPMHPOBAHUE MCCIIEAO0BATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLIUM SIBJIICHUSIM;
e (opMuUpOBaHHE HAYYHOIO MHPOBO33pEHUSI KaK pe3yJbTaTa W3Y4YEHHs] OCHOB CTPOEHHUS MaTepuu U
(yHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;
e (opmMupoBaHUE NPEJICTABICHUN O POIM (PU3UKHU I PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TeXHOJIOTHI;
e pa3BUTHE IMpPEACTaBICHUM O BO3MOXHBIX cdepax Oyaymied npodhecCHOHATBHOW esSTENbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEHIIeMY 00yYeHHIO B 3TOM HallpaBJICHUH.
JlocTmkenne STHX Iiesiell mporpammbl 1o (U3MKE HAa ypOBHE OCHOBHOIO OOIIEro o0pazoBaHUs
o0ecreynBaeTcs peleHrueM CIeyoIuX 3a/1ay:

° HpI/IO6pCTeHI/IC 3HaHU O JAUCKPETHOM CTPOCHHUH BCHICCTBA, O MCXAHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUSAX



e IPUOOpPETEHHWE YMEHMH OINUCBIBATH M OOBACHATH (PU3NYECKHE SBIECHUS C HCIOJIb30BAHUEM
IIOJIyYEHHBIX 3HAaHUH;

e OCBOEHHME METOJOB PEIICHUS MNPOCTEHIIMX Pacu€THBIX 3aJad C HCIOJIb30BaHMEM (PU3NYECKUX
MOJEJIEH, TBOPUYECKUX U IPAKTUKOOPUECHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUI HaOIr0aTh NPUPOIHBIC SBJICHUS U BBIIOIHATH OIBITHI, JA0OPATOPHBIE PAOOTHI U
HKCIEPUMEHTAIbHbIE NCCIICAOBAHMS C UCTIOIb30BAaHUEM N3MEPUTEIIBHBIX IPHOOPOB;

e OCBOEHHME NMPUEMOB PabOTHI ¢ MH(popMaleld (HU3NIECKOro CoAepkKaHUs, BKIOYas UH(OPMALHIO O
COBPEMEHHBIX TOCTHKECHUAX (DU3MKH, aHATTU3 M KPUTHUECKOE OLIEHUBAaHUE UH(POPMALINY;

e 3HAKOMCTBO cO cdepamMu MNpo(YEeCCHOHAIBHOW JAEATENbHOCTH, CBS3aHHBIMM C (U3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSMU, OCHOBAHHBIMHU HA JOCTHKEHHIX (PU3UUECKON HAYKH.

Ha uzyuenue ¢puznku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs OTBOAUTCS 238 4acoB:
B 7 kiacce -68 JacoB (2 yaca B HeJlen0), B 8 kiacce -68 dacoB (2 yaca B Heneno), B 9 knacce -102 ygaca (3
yaca B HEJICIIO).



COJEPKAHUE YYEBHOI'O ITIPEJIMETA
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Pasnen 1. ®Pusuka u e€ posib B NO3HAHMHN OKPY KAIOIIEro MUpa.

®usuka — Hayka o npupone. ABneHus npuponsl. OU3NUECKUE SBICHUS: MEXaHUMYECKHE, TEIJIOBbIE,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

®dusnueckue BenUuyMHbL. M3mepenue ¢usudeckux BenndyuH. Pusmdeckue npuOopsl. [lorpemHocTs
n3MepeHuil. MexxyHapoaHas CucTeMa eIMHULL.

Kak ¢usuka um Jpyrue ecrecTBEHHbIE HAyKHM M3Yy4aloT INpUpPOAy. EcTecTBEeHHOHAay4HBIH METO.
MO3HAHUs: HAOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKECHUE TUIIOTE3, SKCIIEPUMEHT I10 MTPOBEPKE
TUIoTe3, 00bsICHEHNE Ha0I0JaeMoro sBieHus. Onucanue GU3NUecKuX sSBJICHUN C TOMOIIBIO MOJETIEH.

Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.
2. @uzuyeckue NpuOOPHI U MPOIeypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U IIU(GPOBLIM MPUOOPOM.

Jlabopamopusie pabomot u onvimol.

OrnpesenieHre EeHbI ACICHUS KAl H3MEPUTEIHLHOTO TprOopa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ormpezenenne pa3MepoB MajIbIX TEl.

M3Mepenne Temriepatypbl IpU MOMOIIM KHAKOCTHOIO TEPMOMETpA U JaTUMKA TEMIIEPaTyPhl.
[IpoBenenne wuccraegoBaHUs MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh IMOJETA IIapHKa, MYyHIEHHOIO
TOPU30HTANLHO, TEM OO0JIbIIIEe, YeM OO0JbIIe BHICOTA ITyCKa.

SNk W=

Pasnen 2. [leppoHavyanbHble CBeIeHHS 0 CTPOCHHUH BeleCTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBL, UX pa3Mepbl. ONBITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOECHUE
BEIIIECTBA.

JIBmxkenue uvactuil BemecTBa. CBs3b CKOPOCTH JBIKEHUSI YaCTHI[ ¢ TemmepaTrypoil. bpoyHoBckoe
nBkenue, 1Mddysus. BzaumoseiicTBue yacTull BeIecTBa: NPUTKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENH U TBEPIBIX (KPUCTAJUIMYECKUX) TEIl.
B3anMocBs3p MeXly CBOMCTBaMHU BEUIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

emoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUKCHHS.

2. HaGmonenue quddysnum.

3. HabGmronenwue siBneHu, 0ObSICHIIOMNUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.

1. OrmeHka AuamMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM (GoTorpaduii).

2. OmpIThI 110 HAOJIOICHUIO TETJIOBOTO PACIIMPEHHUS T'a30B.
3. OmnbIThl 0 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHune U B3auMo/ieiicTBHE TeJl.



Mexanunueckoe aBrxeHue. PaBHoMepHOe U HepaBHOMEpHOE JIBHKeHHE. CKOpOCcTh. CpeaHsis CKOPOCTh
MIpU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu u BpeMeHU JIBUKEHMUSL.

SlBnenne wHepuuu. 3aKOH WHEpUMHM. B3aumoneicTBHE Tel Kak NpUYMHA HM3MEHEHUS CKOPOCTH
IBUOKEHMs Tell. Macca kak Mepa nHepTHOCTH Teina. [lnoTHocTh BemecTBa. CBA3b IVIOTHOCTH € KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIECTBA.

Cuila Kak xapakTepuCTHKa B3aumojiecTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOILBI0 TUHAMOMETpA. SIBJIEHHE TATOTEeHUs U cwia TsbkecTH. Chila TsKeCTH Ha JIpyTHX IUiaHerax. Bec
tena. HeBecomocth. CiiojkeHue CuIl, HAPaBJIEHHBIX IO OAHOM mIpsiMol. PaBHoxelcTByromas cwi. Cuia
TpeHus. TpeHue CKOIbXEHHs U TPEHUE MOKos. TpeHne B IpUpoie U TEXHUKE.

Jemoncmpayuu.

HaGmroieHre MeXaHnueCcKOoro IBUKECHHS Tela.

H3mepeHne CKOPOCTH MPSIMOJIMHEHHOTO IBHKCHHUSL.
HaGnronenue siBleHUs] HHEPLIUH.

HaGumoieHre n3MeHeH s CKOPOCTH TIPH B3aUMOICHCTBUH TEJI.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEIL.

CIio)KeHue CHJl, HAPABJICHHBIX 110 OHOH HPSMO.

NGO U AL

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenne CKOPOCTH PaBHOMEPHOTO ABWXKCHHS (IIApUKA B JKUIKOCTH, MOJICIH IJIEKTPUICCKOTO
ABTOMOOWJISA U TaK Jiajee).

2. OmnpeneneHne CpeHe CKOPOCTH CKOJIBKEHUS OpyCKa WK IIApUKa 10 HAKIIOHHOH TUIOCKOCTH.

3. OmpejeneHue MIOTHOCTH TBEPIOTO TEa.

4. OmnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh PaCTSHKCHHS (IeopMaIuu) MPYy>KUHBI OT MPUIOKCHHON
CHUJIBI.

5. OmbITBI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tejla M Xapakrepa
COIPHUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. laBnenue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenue. CriocoObl YMEHbIIEHUS U YBEIUUYEHUs JaBieHus. [[aBneHue rasa. 3aBUCUMOCTb JJaBJICHUS
raza or o0néma, Temrepatypsl. [lepenada maBieHus: TBEPABIMH TEJIaMH, XUIKOCTIMU M Ta3aMH. 3aKOH
[Tackans. IIHeBMaTHUecKre MalIMHBI. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT INIyOWHBL. ['mapocratudeckuit
napaaokc. CooOrmratomuecs: cocyibl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3eman u arMmocdepHoe AaBieHue. [IpUuuHBI CyIIeCTBOBaHMS BO3TYLIHOH OOOJOYKH
3emuu. OnbiT Toppuuennu. U3mepenue arMocpepHOro aBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT
BBICOTHI HaJl ypOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHoro JaBiaeHuUs.

JlelicTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BeITanikuBaroias (apxuMeioBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

3aBHCUMOCTbD JIaBJICHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBiieHUs KUIKOCTBIO U Ta30M.

Coobmarommmecst CoCyIbl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTO JTaBICHHUS.

3aBUCHMOCTD BBITAKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOMN YAaCTH TeJa U MIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 11aBaHus TEN: IJIABAHUE WK TIOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEN
TeJa U )KUJIKOCTH.

XN W=

9.
Jlabopamopuvie pabomol u onvimol.



1. HccnenoBaHnue 3aBUCUMOCTH Beca Tesla B BOJE OT 00bEMa NMOrpyKEHHOM B )KMIKOCTb 4aCTH TeJa.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, TEHCTBYIOIIEH HA TEO, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOUIEH CHJIbI, IEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT MACChI
Tena.

4. OmnbITbl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTb BBITAJIKMBAIOLICH CHIIBI, JEHCTBYIOIIEH HAa TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KonctpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPENEICHHUE €€ TPY30I0ABEMHOCTH.

Pa3znea S. Pabora u MOIIHOCTH. DHEPrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecusl pelyara.
[IpumeHeHne mpaBuia paBHOBECHS pblyara K O5oKy. «3omoToe mpaBmio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckas M noTeHUManpHas sHeprus. lIpespamienue ogHOro Buua
MEXaHUYECKOM HEPTUHU B APYTroil. 3aKOH COXpaHEHUs JHEPIMU B MEXaHHUKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenue pabOTHl CWIBI TPEHUS IPU PABHOMEPHOM JBW)KCHHH TeJla IO TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. HccnenpoBaHue yCa0BUM paBHOBECHS pblyara.

N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

4. HM3yuyeHue 3aKOHA COXPAHEHUS MEXaHHUYECKON SHEPIUHU.

(98]
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Pa3nen 6. TenioBble siBaeHHS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHHU BellecTBa. Macca u pa3Mepsl
aTOMOB M MOJIeKyJ. ONbIThI, IOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucramnmnueckue u amopgdHbie
Tena. OObSICHEHHE CBOMCTB Tra3oB, JKUIKOCTEH M TBEPHABIX TEN HA OCHOBE TMOJOXKEHUH MOJIEKYISpHO--
KHHETH4eCcKoi Teopun. CMauynBaHNe U KaUJUISIPHBIE sIBJICHUS. TeroBoe pacimpeHue u cxartue.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TETNIOBOTO JIBUKEHUSI YacTULl. BHYTpeHHSIs1 SHEpIUsl.
Crioco6b! U3MEHEHUs BHYTPEHHEHW YHEPTUu: TeIIonepeaya U coBepiieHne padoTel. Busl Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuuecTBo Temnotel. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMI00O0MEH W TEIJIOBOE PaBHOBECHE.
VYpaBHenue TemnoBoro 6ananca. [lnapneHue u oTBepIeBaHNEe KPUCTATNYECKUX BEIIECTB. Y IeNbHAS TeTIOTa
nnaBieHus. [lapooOpa3zoBanue u konnencanus. Mcnapenne. Kunenwne. Y penbHast TenaoTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphbl KUTIEHHUS OT aTMOC(HEPHOTO AaBIICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeibHask TEIJI0Ta CTOPAHUS.

[Tpunnumne: padote! TemnoBsix aeurateneit KI1J[ remoBoro npurarens. TenaoBsie ABUTATENN U 3alTUTa
OKpYKarOIEH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpavyuu.

1. HaGmronenne 6poyHOBCKOTO JBUYKEHUS.
2. Habmonenue nuddysun.
3. HaOmronenue siBneHui cMauyuBaHus U KallWJUIPHBIX SIBICHUH.



HabnroneHue TernoBoro pacumpeHus Tel.

V3meHeHne naBneHus ra3a npu M3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHUH.
[IpaBuia n3MepeHus TEMIIEPaTypBhl.

Bunael rerionepenauu.

OxnakaeHne Npu COBEPLIEHUN PaOOTHI.

9. HarpeBanue rnpu coBepiieHUN padOThl BHEIIHUMHU CUIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHbIX BEILIECTB.

11. Habmonenue KuneHwus.

12. HabGutoieHre NOCTOSIHCTBA TEMIIEPATyphl IPH IJIABJICHUHU.

13. Mojenu TeIUIOBBIX ABUTATEIIEH.
14.

Jlabopamopuvie pabomol u onvimol.

Nk

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

OnbIThI 110 BRIpAIIMBAHUIO KPUCTANIOB IIOBAPEHHOW COJIM WK caxapa.

OnbIThl 10 HAOIIOIEHUIO TEIVIOBOTO PACHIMPEHMS [a30B, )KUJKOCTEH U TBEPBIX TEIl.

OmnpeneneHue 1aBieHNs BO3LyXa B Oa/IOHE MINPHLA.

OmnbITHI, AEMOHCTPUPYIOLIME 3aBHCHMOCTh JABICHHS BO3JyXa OT €ro oOb&éMa M HarpeBaHHs WM

OXJIAXKICHMSI.

6. IIpoBepka rumoresbl JMHEHHON 3aBHCHMOCTH JUIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPUYECKOMN
TpyOKe OT TeMIepaTyphbl.

7. HabmoneHue M3MEHEHUs BHYTPEHHEH SHepruu Tejla B pe3ylibTaTe Terionepenayd M padoThl
BHEIIHUX CHUIL

8. MHccnenoBaHue siBJI€HUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U ropsiueil BObI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJXY4YEHHOIO BOJOW MpPU TEINIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIWJIMHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpezeneHne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.
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Pasngen 7. DiiekTpu4ecKkne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzaius Tea. J[Ba poja SJIEKTPUUYECKUX 3apsnoB. B3anmoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS 3apSyKEHHBIX TEJl OT BEIMUYHMHBI 3apsA0B U PACCTOSTHUS MEXKTY
TeIamu).

Onextpuueckoe 1nose. Hanpspk€HHOCTh  anekTpuueckoro mois. IlpuHnmn — cynepnoszunnmm
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexkTpuueckux 3apsanoB. OJEMEHTApHbIN dekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS MIEKTPUYECKOrO TOKA. MICTOYHMKM TOCTOSTHHOTO TOKa.
JlefcTBHSI 3NIEKTPUUECKOTrO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTIX U
rasax.

Onekrtprueckass nenb. Cuna Toka. OieKkTpuueckoe HampspkeHue. COnpoTHBIIEHHE ITPOBOJIHHUKA.
VY aenpHOE cONpOTUBIIEHHE BelecTBa. 3akoH Oma s yuactka 1enu. [locienoBarensHoe U napauieabHOE
COEIMHEHHE MTPOBOHUKOB.

PabGota M MOIIHOCTH AJIEKTpHUUECKOro Toka. 3akoH Jxoyns—JleHma. DnexkTpuueckue uLenu Hu
MOTpeOUTENH IEKTPUUEcKol sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

ITocTtosiHHBIE MarHUTHI. B3anMozeicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe noJie. MarHuTHoe 1oiie
3eMiIM M ero 3HadueHue I KU3HM Ha 3emse. OnbeiT Opcrena. MarHWTHOE Mosie 3JIEKTPUYECKOro TOKa.
IIpuMeHeHNnEe BIEKTPOMArHUTOB B TEXHMKE. JIEHCTBME MAarHUTHOrO TMOJSI HAa IPOBOJHUK C TOKOM.
DneKTpoABUraTeIb MOCTOSHHOTO TOKa. Mcronb3oBaHue 37eKTpoABUTaTeeil B TEXHUUECKUX YCTPOMCTBax U
Ha TPaHCIOpTE.

Onbiter @apanes. SBnenue smekTpoMarHuTHOW WHAYKIWHU. [IpaBmimo Jlenma. DiekTporeHeparop.
CriocoObl oTy4YeHUs SIEKTPUUECKOI SHEPIUn. DIEKTPOCTAHIIMH Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPTUH.



Jemoncmpayuu.
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DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIIA.

DnexTpocTaTuuecKas HHIYKIIHS.

3aKOH COXPaHEHMS IEKTPUUECKUX 3aPs/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHHi€e CUIIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJIS.

VcTOUYHUKY ITOCTOSIHHOI'O TOKA.

JlelicTBUSA AIIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B JKUJIKOCTH.

. 'a30BbIi pazps.

. VI3mepeHune cuiibl TOKa aMIEPMETPOM.

. I3MepeHue 311eKTpUYecKoro HarpspKeHUs! BOJIbTMETPOM.

. Peocrar u Marasus cONpOTUBIICHUA.

. BzaumogeiicTBue nocTOSTHHBIX MarHUTOB.

. MopaenupoBaHrue HEBO3MOKHOCTH Pa3/IeJIEHUs IOJI0COB MarHuTa.
. MopaenupoBaHre MarHUTHBIX N0JIEH OCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarnuTHoOE€ nosie Toka. DIEKTPOMArHmr.

. JelicTBHe MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.

. DNeKTpOoABUraTelb IOCTOSHHOTO TOKA.

. MlccnenoBanue siBeHUs 371€KTPOMAarHUTHON MHJTYKIIMH.

. OnbiTel @apajes.

. 3aBUCUMOCTb HaIIPaBJICHNs NHAYKIIMOHHOI'O TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHS.
. DIeKTporeHeparop MoCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

AN

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHAYKIMEH U IPH COPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS IIEKTPUYECKOTO OIS HA TIPOBOJIHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa paboThl 3JEKTPUUECKOH 1IETH TOCTOSHHOTO TOKA.

W3mepenue u perympoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha PEe3UCTOPE.

OneITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJAHHMKA OT €r0
JUIMHBI, TIJIOIIAIM MTONEPEYHOro CeYeHUs U MaTepuaa.

IIpoBepka nmpaBuiia CII0KEHMSI HANIPSHKEHUN ITPU [TOCIIE0BATEIbHOM COEIMHEHNH IBYX PE3HCTOPOB.
ITpoBepka mpaBuia Ui CHIIbI TOKA IIPH MapajIeIbBHOM COEJMHEHUU PE3UCTOPOB.

Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, HITYLIETO Yepe3 Pe3UCTop.

OmnpezeneHne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.
Omnpenenenne KII/I nHarpesarens.

HccnenoBanne MarHUTHOIO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX OOBbEIMHEHUU U Pa3IeIICHUN.
HccnenoBanue 1eNCTBUSA JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUS KaTYIIKHM C TOKOM M MarHuTa OT
CWJIBI TOKA U HalPaBJIEHUS TOKA B KaTyIIKE.

N3yyenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u usydeHue padoThl 2JIEKTPOABUraTEeIsl.

N3mepenne KI1/] anexkTpoaBUraTeabHOM yCTaHOBKH.

OneITBl MO HUCCIEIOBAHUIO SIBIECHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIEI0BAaHUE HN3MEHEHUI
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.
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Pa3zgen 8. Mexannueckue siBJI€HHS.

Mexannueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcu€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOIo JIBM>KEeHUS. PaBHOMepHOe npsMonuHenHoe ABukeHue. HepaBHOMepHOE MpsAMOIMHENHOE
nBukeHue. CpeHsisi U MTHOBEHHAsl CKOPOCTh TeJla [P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOoyckopeHHOE NpsMonHeiiHOe nBkeHne. CBoOoHOE manenue. OnbiThl [Manues.

PaBHOoMepHOe aBmxkeHue 1o OokpyxHOCTH. Ilepuon u yvacrora oOpamienus. JluneiHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOPEHHE.

IIepsebiit 3akoH Herorona. Bropoit 3akon Herorona. Tpertuit 3akoH Herotona. [IpuHnun cynepno3sunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cuiia TPEHUS! CKOJIBKEHHS, CUJIa TPEHUSI TTOKOs, APyTHe
BH/IbI TPEHHUSL.

Cuna TsSKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOrO NaieHus. [[BuxkeHue miaHeT
Bokpyr CouHua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U neperpysKu.

PaBHoBecue MarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOro Teia C
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. LeHTp TsikecTH.

Nmnynbe Tena. M3menenune umnyibsca. VMiynbe cuiibl. 3aKOH COXpaHEHMsI uMmmyJibca. PeaktuBHOE
JBUYKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa cmi TshkecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
pabotsl. IloTeHnmanbHas SHEprusi Tena, MOAHITOrO HaJl MOBEPXHOCThIO 3eMiH. [loTeHnuanpHas sHeprus
ckaroil npyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. Habmonenne MexaHHUECKOTO JBM)KEHUS Tela OTHOCUTENBHO Pa3HBIX TEJI OTCYETA.

CpaBHeHHe nyTel M TPAeKTOPUM ABM)KEHUS OIAHOIO M TOTO K€ TejJa OTHOCUTEIBHO Pa3HbIX TEl
OTCU€Ta.

N3mepenne CKOpOCTH U YCKOPEHHUS NIPAMOIUHENHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHYKCHMUS.

HaGntoneHue nBukeHus Tena 1o OKPYKHOCTH.

Habntoienne MexaHMuYeCcKHUX SIBIEHUHM, NPOUCXOASAIMX B cucreme orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIHO KaOUHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEUCTBYIOLIEH Ha HErO CHIIBI.

HaGntoneHue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU Te.

9. M3meHeHue Beca Tena pyU yCKOPEHHOM JIBHKEHHH.

10. Ilepenaya ummyibca Ipu B3aMMOIECHCTBUU TEIL.

11. TIpeoOpa3zoBaHus 3HEPIUU MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJACHCTBUU.

13. CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. Habmro/ileHne peakTUBHOTO JABHKEHHMS.

15. CoxpaHeHHe MEXaHNYECKON IHEPTHH MPU CBOOOTHOM TaICHUH.

16. CoxpaHeHHE MEXaHUUECKON SHEPTUU IIPU IBUKEHUH Teja M0 JEHCTBUEM NPY>KUHBI.

N
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Jlabopamopuvie pabomovt u onvimol.

1. KoHcTpyupoBaHHe TpakTa Jyisi pa3roHa W JaJbHEHUIIEro paBHOMEPHOTO JABMIKCHUS IIApUKa WU
TEJEKKH.

2. Omnpenenenve cpeaHe CKOPOCTH CKOJbXEHHS Opycka WM JBHKEHHUS IIapuKa IO HAKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tella IPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM IJIOCKOCTH.
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10.

11

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBWKCHUW 0€3 HavyaabHON
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPECHHOM [BW)KCHUW 0€3 HavYaJbHOH CKOPOCTH MYTH
OTHOCATCA KaK pAJ HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIHEC ITPOMECIKYTKHN BPCMCHU OANHAKOBEIL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKECHHUS OT CHITBI HOPMAJIBHOTO JIABJICHHUSI.
Onpenenenne KOdPHUITUEHTA TPECHUS CKOIBKCHHS.

OnpenerneHne )XECTKOCTH TPYIKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBMIKCHHHM Tella 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenre padOThl CUIIBI YIPYTOCTH NPH MOIBEME TPy3a C MCIOJIB30BAaHUEM HETOJBUKHOTO U
MOJIBUKHOTO OJIOKOB.

. 3y4yeHue 3aKk0Ha COXpaHEHHUs SHEPIUH.

Pasznen 9. Mexannveckne KoJe0aHus U BOJIHBI.
KonebarenpHoe JBHKCHUC. OCHOBHBIE XApaKTCPHUCTUKHU KoJIeOaHMii: nepuon, 4aCrora, aMIUIUTyA.

MareMaTHuecKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHepruy pu KosiedaTeIbHOM JIBUKCHUH.

3aTyxa}01uHe KoJIeOaHusl. BLIHYDKILCHHLIC konebanus. Pesonanc. Mexanuuyecknue BoOJIHBL. CBOMCTBa

MEXaHUYEeCKUX BOJH. [IpoonbHbIE U MOnepeyHble BOIHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ paclpOoCTPaHECHUS.
MexaHuueckue BOJIHBI B TBEPIAOM TeENE, CEHCMUYECKUE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. THDpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

SNk =

Habntonenue xoneOaHuil Tes o 1eHCTBUEM CHIIBI TSHKECTH U CHIIBIL YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGntoneHune BbIHYKACHHBIX KOJeOaHUM U pe30HaHca.

PacrnipocTpanenue npofoiabHbIX U TONEPEYHBIX BOIH (HA MOJENHN).
HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

AN

Onpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenne 4acTOThI U IEPHOAA KosleOaHU NPY>KUHHOTO MasTHUKA.

WccnenoBanue 3aBUCUMOCTH NIepUoa KoJeOaHNU OIBEIIEHHOIO K HUTH Tpy3a OT JIJTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOeOaHUH MPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH NepHoJia KoJieOaHH rpy3a, OABEUIEHHOIO K HUTH, OT MacChl rpy3a.
OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHo/ia KoJeOaHU MpPYKMHHOIO MasTHUKA OT MacChl
rpy3a "1 )KECTKOCTH INPY>KUHBI.

W3mepeHue yckopeHust CBOOOHOTO MaJeHuUs.

Pasnen 10. D1eKTpOMAarHuTHOE MOJIe M 3JICKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMArHUTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [lIkama

OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBaHue OJICKTPOMAIrdUTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpomMarouTHas — npupojga  cBera.  Ckopocth  cBera.  BonHOBBIE — CBOMCTBa  CBETa.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJstHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.



1.

N3yyeHnne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.

Pa3nes 11. CBeToBbI€ SIBJICHUS.
JlyueBass Monenb cBera. Mcrounuku cBera. [IpsiMmonmHeliHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHUs

Comnua u Jlynsl. Otpaxenue cseta. [1mockoe 3epkaiio. 3aKOH OTpa)Ke€HHUsI CBETA.

[Mpenomnenue cBera. 3aKoH MpejoMIICHHsS cBeTa. [losiHOE BHYTpEHHEE OTpaKEHHE CBeETa.

Hcnons30BaHue MOJHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBECTOBOJAX.

JIunza. Xox mydeit B muH3e. OnTryueckas cuctema ¢goroanmnapara, MUKPOCKOTa B Teleckorna. [' a3 kak

OIITHYECKaA CUCTEMA. BJ'II/I30py1(OCTB H JaJIbHO30PKOCTD.
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9.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CloXKeHne CreKTpaabHbIX 1BETOB. Jlucnepcust
CBeTa.

Jemoncmpayuu.

[IpsamosnHENHOE PaCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonydyenne n300paxxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xom Iydei B coOnparomiei JIuH3e.

Xox Jydel B paccenBaroLeH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Ipunuun neiictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rina3za.
11. Pa3znosxeHue 6enoro cBeTa B CHEKTP.
12. Tlonydenue Gesoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB

W
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Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH yTiIa OTPAXKEHHUSI CBETOBOTO JIy4a OT YTJIa TaICHHs.

N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanme 3aBUCMMOCTH yTJia TIPEIOMIICHHSI CBETOBOTO JIy4a OT yrJla MaJCHUS Ha TPaHUIE
«BO3JIyX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OMBITH IO PA3TIOKEHHIO OETIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB P UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.

Paznen 12. KBanToBbIe siBJIeHHS.
OmnsiTel Pezepdopaa u mianerapHas mojenb aroma. Monens atoma bopa. Mcnyckanue u normnouieHue

cBeta aromoM. KBanTel. JIuHeliuareie CIICKTPHI.

PannoaktuBHOCTH. Anba, OeTa- 1 ramma-usnydenus. Ctpoerune atomHoro siapa. Hykionnas mosens

ATOMHOTO s/apa. H3oTombl. PagnoakTuBHEIE MpCBpalICHUA. HCpI/IOIl Mnojrypaciazga arToOMHBIX AICP.

SAnepHple peakiuu. 3aKOHBI COXpPAHEHUS 3apsSI0BOTO U MACCOBOTO YHCEN. DHEPTrHUsl CBS3M aTOMHBIX

AACP. CBsI3b MacChl U OHCPTHHU. Peakiuu cuHTe3a U ACICHUS AACP. Hcrounuku OHEpPTHUn COJ'IHI_[a U 3BE3I.

1.
2.
3.

AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX U3JIyYEHUN Ha )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTpBI HU3JTYYCHUSA U MOTJIOMICHUSA.
CrexTpsbl pa3Iu4HbIX Ta30B.
CnekTtp Bomopoaa.



4. HalGmonenue TpekoB B kamepe Buibcona.
5. Pabora cuérunka MOHU3UPYIOIUX U3TYUCHUH.
6. Perncrpanus nsirydeHus DpUPOJHBIX MUHEPATIOB U TPOLYKTOB.

Jlabopamopuusie pabomot u onvimol.

1. HaGutoieHue CIUIOIHBIX U JIMHEHYaThIX CIIEKTPOB M3IIy4EHHUS.
2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim).
3. H3mepeHune paanoakTUBHOIO oHa

IHoBTOpHTE/IBLHO0-000011IA10IIIHIT MOTYJIb.

[ToBTOpUTEIIEHO-0000IAONINI  MOAYJIp IpeIHA3HAUYeH JIIsl CHCTEMAaTH3alud W 00O0OIIeHUS
MPEMETHOTO CO/ICPIKAHUS U OIBITA JCSTEIBHOCTH, TPUOOPETEHHOTO NP U3YUYECHUHU BCETO Kypca (GU3UKH, a
TaKXe JUIs TOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 5K3aMeHy IO (HU3UKE A O00ydaromuxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Tpu n3ydeHun TaHHOTO MOIYJIS pEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECHEUnBAETCS JIOCTHIKCHUE NPEAMETHBIX M METalpeMETHBIX IUIAHUPYEMBIX PE3yJIbTaToB
o0yueHus, GOpMHPYETCSl €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICTOBAHHS
SIBIICHMA TPUPOIBl M TEXHUKU, OBJAJICHUEC YMCHUSMHU OOBICHATh (PU3UUCCKUE SIBICHUS, MPUMEHSISI
MOJTyYCHHBIEC 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCIIE KAU€CTBEHHBIEC U KCIIEPHUMEHTAIILHBIC.

[TpuHIMNIHATBHO JAEATEIBHOCTHBIM XapakTep MJaHHOTO pasjelia pealu3yercs 3a CYET TOro, 4To
00yyJaroImuecst BHITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHHMW pACIIO3HABAaTh W HAy4yHO OOBICHATH (DU3MUYCCKHE SIBICHUS B
OKpY’KalolIel IpUpOe U TIOBCETHEBHOW KHU3HH;

UCIIO0JIb30BaTh HAYYHbIC METOJbI UCCIICAOBAHUS (PU3MUECKUX SBJICHUN, B TOM YHCIE JJISi MIPOBEPKU
THIIOTE3 U TIOJTYYCHHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHbIC OCHOBBI HamOOJICe BaXKHBIX JOCTHIKEHHH COBPEMCHHBIX TEXHOJIOTH, HAIpHMeEp,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3JIMUHBIX HCTOYHHKOB SHEPIMM HAa OCHOBE 3aKOHA TIPEBPAIICHUS H
COXpaHEHHUs BCEX U3BECTHBIX BUIOB SHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenne ¢u3mku Ha ypoOBHE OCHOBHOTO 00IIero o0pa3oBaHUS HAMNpaBiICHO HAa JOCTHXKEHHE
JUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIHTATOB.

B pesynbrare usyuenusi Gpu3MKU Ha YPOBHE OCHOBHOI'O 00111ero 00pazoBaHusi y o0yyaronierocsi 0yayt
c(hOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTHU:

1) MNAaTPUHOTUYIECCKOI'0 BOCIIMTAHUSA

e —IpOSIBJIICHHE UHTEpPECca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pru3nueckoi HayKH;
e —IICHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM POCCHMCKUX YUEHBIX-(U3UKOB;

2) rpaxJIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

e —TOTOBHOCTH K AKTUBHOMY Y4aCTHIO B 06CY)KII€HI/II/I O6HI€CTBGHHO 3HAYUMBIX U 3THYCCKHX HpO6JI€M,
CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM ,I[OCTI/I)KGHI/Iﬁ CI)I/I?»I/IKI/I,
e —OCO3HAHHC BAXXHOCTU MOPAJIbHO-3TUYCCKHUX IIPUHIHUIIOB B ACATCIIbHOCTHU y‘-IéHOI“O;

3) 3cTeTHYECKOI0 BOCIIUTAHMS:

e —BOCIPHATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKHU: €€ TAPMOHHMYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 TO3HAHHUSA:

e —OCO3HAHME [EHHOCTH (PM3MYECKON HAYKH KaK MOIIHOTO MWHCTPYMEHTa TO3HAHWS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLLIEH KYIbTYPbI,
e —Ppa3BUTHE HAYYHOU JTFOO03HATEITLHOCTH, HHTEPECA K UCCIIE0BATEIHCKOMN A TEILHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1aArONMOJTYyYHA:

e —OCO3HaHHME IICHHOCTH 0€30MacHOro o0pa3a JXU3HU B COBPEMEHHOM TEXHOJOTHUECKOM MUPE,
BaXHOCTH TPaBUJI OE30MaCHOTO IMOBEICHHS Ha TPAHCIOPTE, HA JOpOrax, C SJICKTPUYECKHM U
TETUIOBBIM 000PYIOBAaHHEM B JIOMAITHUX YCIOBUSX;

e —CchOpPMHPOBAHHOCTH HAaBBIKA PEQIICKCUU, TPU3HAHUE CBOCTO MpaBa Ha OMIMOKY U TaKOTO XKe MpaBa y
JPYTOro YelOBEKa;

6) TpynoBOro BocnuTaHus:

e —AaKTHBHOE yyacTHe B pELICHMHM MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHm3alyu, ropoja, Kpas) TEXHOJIOTHYECKOW U COIMalIbHOM HAaNpaBIE€HHOCTH, TPEOYIOLINX B TOM
qucie U GU3NIECKUX 3HAHUH;

e —HHTEpEC K MPaKTUYECKOMY H3yUeHUIo podeccui, CBI3aHHBIX C PU3UKOIL;

7) 3K0JI0TMYECKOr0 BOCTIMTAHUSA:

e —OpHEHTalUsl Ha NMpUMEHeHue (PU3MUecKUX 3HAHWM AJIs pelIeHHs 3ajad B 0OJACTH OKpYyKarouien

Cpelbl, IUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX TOCJIEACTBUN AJI OKPYKAIOIIEH Cpeibl;

e —OCO3HaHME ITI00ATBHOIO XapaKTepa SKOJIOTNYECKUX MPOOJIEM U ITyTel X PEIICHUS;

8) ajanTannu K U3MEHAIOIMMCH YCJIOBUAM COLMAIBHON U MPUPOAHOM Cpe/bl:



e —TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBIIOJIHEHUH HCCIENIOBAHMNA M TPOEKTOB (HU3NYECKOMN
HaIpPaBICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHX;

e —TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eATEIbHOCTD;

e —mOTpPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIMPOBATH HMICH, MOHSTHS,
THIIOTE3BI O (PU3NIECKUX OOBEKTaX U SIBICHUSIX;

e —O0CO3HaHME JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acT (pr3uKw;

e —IUJAHUPOBAHHUE CBOETO PA3BUTHUS B MIPUOOPETCHUN HOBBIX (DM3MUCCKUX 3HAHHIA;

e —CTpEMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aMMOCBS3U IPUPOJIBI, OOLIECTBA U YKOHOMHUKH, B TOM
YHCIIe C UCIOJIb30BaHNEeM (DPM3NYECKUX 3HAHUN;

e —OIICHKA CBOMX JCUCTBHH C Y4ETOM BIUSHHS Ha OKPY)KAIOIIYIO CPEAy, BO3MOXKHBIX TJI00ATBHBIX
IIOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpaMmbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuarorerocsi Oynyt chopMUpOBaHBI MeTANIPeAMETHBIE Pe3yJIbTATHI, BKIHOYAIOIINE 03HABATEIbHBIC
YHUBEpCaJIbHbIE YUEOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUEOHbIE NEHCTBUS, PETYJIATHBHbIE
YHHUBEPCAJIbHbBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JJoruyeckue aeiicTBUSA:

e BBIBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUIA);

e YCTaHABJIMBAThH CYLICCTBCHHBIH NPH3HAK KJIACCU(PUKAIIMU, OCHOBAHUS [Isl 0000ILICHNS U CPAaBHEHHSL

e BBIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PaKTax, JTaHHBIX U HAOJIOICHUSIX,
OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;

e BBIBJIATH IPUYMHHO-CIICICTBEHHBIC CBS3U MTPU U3yUeHUU (PU3NIECKUX SIBICHUHN U MTPOIIECCOB, JACIaTh
BBIBOJIBI C MCTIOJIB30BAaHUEM JICTYKTUBHBIX U HHAYKTHBHBIX YMO3aK/IIOUCHUI, BBIIBUTATh TUIIOTE3BI O
B3aUMOCBSI35X (DPU3UUCCKUX BEITMYHH;

e  CaMOCTOSITENILHO BHIOMpATh CIOCO0 perieHus yueOHol (U3NUecKoi 3a1a4un (CpaBHEHUE HECKOIBKHX
BapUAHTOB pEIICHHUS, BBIOOP HamMOOJiee MOIXOIAIIETO C Y4YETOM CAMOCTOSICIIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBbie ncciiegoBaTeiLCKHe AeiiCTBUSA:

e  HCIOJIB30BaTh BOIPOCHI KaK MCCIIEI0OBATEIbCKUI MHCTPYMEHT NTO3HAHNUS;

e TMPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IJIaHY OIBIT, HECIOXKHBIA (PU3NUECKHI SKCTIEPUMEHT,
HEeOOJbIII0e HCcCleA0BaHNe (PU3UUECKOTO SBICHHUS,

[ OICHUBATh HA NPUMCHUMOCTE U JOCTOBECPHOCTDH I/IH(l)OpMaHI/IIO, IMOJIYUYCHHYIO B XOAC UCCIICAOBAHUA
WJTU DKCIIEPUMEHTA;

e  CaMOCTOATENBbHO (OPMYIUPOBATh OO0OOIIEHHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0IEHUs, OTIBITA, UCCIICIOBAHNUS,

° IIPOTHO3UPOBATH BO3MOXKHOC )IﬁJ'IBHGfIHIGG pasBUTHUC (1)I/ISI/I'-ICCKI/IX IMpoNHCCCOB, a TAaK¥XE BbIJIBUT'ATH
MIPEINOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmueii:

e MPHUMEHATH Pa3JIMYHbIE METO/bI, HHCTPYMEHTHI U 3apOChl IPU MOUCKE U 0TOOpe MH(pOPMAIMU HITH
JAHHBIX ¢ YUYETOM IMPEANIOKEHHON yueOHoM pusnueckoit 3a1auu;

e  AHAJIM3MPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETHPOBATH UH(OPMAIIMIO PA3THUYHBIX BUAOB U (HopMm
MIpe/ICTaBJICHMUS;



e  CaMOCTOATEIHHO BHIOMPATH ONTUMANIBbHYIO (OpMY MpeAcTaBieHUsI HHGOPMALIMK U WILTIOCTPUPOBATD
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TarpaMMaMu, MHOM rpauKoi U 1X KOMOMHALIUSMHU.
KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

e B XoJe o0cyxJeHus: yueOHOro MaTepuasa, pe3yabTaToB JIabopaTOPHBIX pabOT U MPOEKTOB 337aBaTh
BOIPOCHI IO CYIIECTBY 00CYKIa€MOIi TEMbI ¥ BRICKa3bIBATh UJICH, HALICTICHHBIC HA PEIICHUE 3a/1a49H U
nojjepkanue 0JarokenaTeIbHOCTH OOIIEHUS;

e COIOCTABIISATH CBOU CYKJICHUS C CYKICHHUSIMH APYTUX YIaCTHUKOB JINAIOTra, OOHAPYKUBATh PA3IHINE
1 CXOJICTBO NO3ULINN;

e BBIPAXKaTh CBOIO TOUYKY 3PEHUSA B YCTHBIX U IMCbMEHHBIX TEKCTAX;

e MyOJWYHO TPEACTABIATH PE3YJIbTAThl BBIIOJIHEHHOTO (U3UYECKOTO OMbiTa (IKCIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

e TOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHONW U MHIMBUIYaIbHOU pabOThl MpU pPEIICHUU
KOHKPETHOU (hU3MUECKOM MpoOIeMBbL;

e IPUHUMATh LEIM COBMECTHOM J[€ATEIbHOCTH, OpPraHU30BbIBATH JEHUCTBHUS MO €€ JOCTHXKEHHIO:
pacrpenenars poiu, 00CykAaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJIEH;

e BBINOJIHATH CBOIO YacTh pabOThI, IOCTUTAsT KaU€CTBEHHOTO PE3yJibTaTa 10 CBOEMY HAIPaBJICHUIO U
KOOPJAMHUPYS CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAH/IbI;

e OIIGHUMBAaTh KaueCTBO CBOEr0 BKIaJga B OOIIMNA MPOAYKT IO KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PerysisiTuBHbIE YHHBepcaJbHbIE y4eOHbIe /1eiicTBUSA

Camoopranuzanmusi:

e BBIABJIATH NPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOUIMX Ul pelieHus (hru3nyecKux
3HAHUI;

e OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAAX NPUHATHA peleHUH (MHIUBHIyaJbHOE, NPHUHATHE
pelleHus B rpynie, NpUHITHE PEellIeHUi TpynIoi);

e  CaMOCTOSTEJIBHO COCTABJIATh AITOPUTM pEIIeHUs (PU3NYECKON 3aJaud WM IJIaHa UCCIEOBAaHUS C
y4E€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IpeJiaracMble
BapUaHTHI PELICHUII;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3@ PELICHHE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MIpe/jiaraTh IiaH e€ N3MEHEeHHUS;

e OOBSACHATH NMPUUYUHBI JAOCTHXKEHMS (HEIOCTHKEHHS) PE3yJIbTaTOB NESATEIbHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD (B TOM YHUCIIE B XO/1 BBIMOJIHEHUS (PU3UUYECKOTO UCCIIEIOBAHUS
WJIM TPOEKTa) Ha OCHOBE HOBBIX 0OCTOSTENBCTB, U3MEHUBIINXCS CUTYaIMi, yCTAHOBJIEHHBIX OLINOOK,
BO3HHUKILIUX TPYJIHOCTEN;

e  OLIEHMBATh COOTBETCTBHE PE3YyJIbTATA II€JIN U YCIOBUSM;

e  CTaBUTH ce0sl Ha MECTO JIPYTrOro YeloBeKa B X0/I€ CIIopa WM IMCKYCCUU HA HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e IpHU3HABATh CBOE IMPaBO Ha OUIMOKY NpU pelieHHH (PU3MYECKHX 3a7ay WIM B YTBEPXKICHHUSIX Ha
Hay4yHbI€ TEMBI U TaKOE K€ MPaBO JAPYTroro.



INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPAXaTh

c(OpPMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

WCTIOJIb30BATh MOHATHA: (PU3UUECKUE U XUMHUYECKUE SIBICHHS, HAOIIOIEHHE, SKCIIEPUMEHT, MO/IEIb,
TUIOTE3a, €IUHUIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BEIeCTBa
(TBEépmoe, kMaKOe, Ta3000pa3HOE), MEXaHHMUECKOE MBIMKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPaeKTOpusi, paBHOACHUCTBYIOIIas cuia, nedopManus (yrnpyras, IjiacTHUecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

pasnuuath sBieHus (aud@ysus, TemIoBoe ABMKEHUE YACTHIl BEHIECTBAa, PABHOMEPHOE JBUKEHHE,
HEPAaBHOMEPHOE [BUKEHUE, WHEpLUs, B3aUMOACHCTBHE Te€J, pPaBHOBECHE TBEPABIX TeEl C
3aKperIEHHONW OCBIO BpallleHHUsd, Meperadya AaBlIeHUs TBEPABIMU TENAMHU, KUAKOCTAMU U Ta3aMu,
aTMoc(epHOe NaBJICHUE, TUIABAHUE TEJI, NMPEBPAIICHUS MEXAaHWYECKON SHEPTHH) MO OMHMCAHUIO UX
XapaKTepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YHUCIIE
¢busnueckue SBICHHUS B MPHUPOJE: NPUMEPHl ABMKEHUS C Pa3IUYHBIMU CKOPOCTSAMU B JKHBOW U
HEXXHUBOU MIPHUPOJIC, JCUCTBUE CHIIBI TPEHUS B MPUPOJIC U TEXHHUKE, BIUSHUEC aTMOCPEPHOTO JIaBIICHUS
Ha )KMBOW OpPTaHM3M, IJIaBaHUE PbIO, pbIlYark B TeJe YeI0BeKa, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO0, BBIICTISTh CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PHM3UYECKUX SBIICHMIA,
OINMCHIBATh M3yUEHHbIC CBOMCTBA TN U (PU3UYECKUE SIBICHUSA, UCHOJb3Ys (PU3NUECKHE BETUYMHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, CUIa TPeHHUsI, JaBjieHue (TBEPIOTo Tela, JKUIKOCTH, ra3a), BITAIKHUBAIOIIAS
cuiia, MexaHWueckass paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI, KOA()(UIIUEHT I0JIE3HOTO
NEHCTBUS MEXaHM3MOB, KMHETHYECKas W TOTCHIMAlbHAs DHEPrus), MpU OINUCAHUU TMPABUIBHO
TPaKTOBAaTh (PU3MUECKUN CMBICIT HCITOJIB3yEeMbIX BEJIMYUH, UX 0003HAUCHUS U CIUHUIIBI (DU3HUSCKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME MJAHHYIO (DU3UUYECKYIO0 BEJIUYUHY C JIPYTUMU
BEITMYMHAMU, CTPOUTH IPa)UKU H3yUEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SBICHUS U MPOIECCHI, UCIOIb3Ys MpaBUia CIOKEHUs
cun (BHONB OHOW Tpsimoil), 3akoH ['yka, 3akon [lackams, 3akoH Apxumena, MPaBUIIO PaBHOBECHUS
peruara (070Ka), «30J0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHUs MEXaHWYECKOW IHEpPrHH, MpH
3TOM J]aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €I0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBSCHATH (PU3NUECKHE SBICHHUS, TPOIIECCHl M CBOIMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CUTyaIuit
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHE U3 1—2 JOTMYeCKHX IIAaroB ¢ OMOpol Ha 12 U3yueHHBIX CBOMCTBA (PU3NUECKHUX SBICHUIA,
(u3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacuéTHele 3amadd B 1—2 AeWCTBUA, WCHONB3Yys 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckre BENWYMHBI: HA OCHOBE aHaliM3a YCIOBUS 33/Jayd 3alMChbIBaTh KpPaTKOE YCIOBUE,
MOJICTaBIATh (DHM3MUECKUE BETUYMHBI B (POPMYIBI M MPOBOJAUTH PACU&Thl, HAXOJIUTH CIPABOYHBIC
JTaHHbIE, HEOOXOIMMBbIE Ul PEleHUs 33/]a4, OLEHUBATh PEAIMCTUYHOCTh MOIYYEHHON (PU3NUYeCcKOn
BEJINYUHBI;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIN (PU3HUECKUX METOJOB, B OITMCAHUN
WCCIIETOBAHMS BBIACISATH MPOBEPsieMOe MPEANOI0KeHUE (THITOTE3Y ), pa3IndaTh U HHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3ysbTaT, HAXOIUTh OIIUOKHU B XO/I€ OTbITA, IEJIaTh BBIBOJIBI 110 €r0 Pe3ysIbTaTaM;
MPOBOJNUTH OIBITHl 1O HAOMIOACHUI0 (U3UYECKUX SBICHUN WIM (PU3NYECKUX CBOWMCTB Tel:
(dbopMynupoBaTh IpOBEpsSEMbIE MPEANOJIOKEHUs, COOMPaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO
000pyI0BaHUsl, 3aMUCHIBATH X0/ OMBITa U (DOPMYITHPOBATH BHIBOBI;

BBITIOJHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHU, MacChl Tesa, 00bEMa, CUITBI U TEMIIEPATYPHI C
MCIOJIb30BAaHUEM aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS MPUOOPOB C YIETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUIl;

MIPOBOMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOU (PU3MUYECKOM BEJTMUUHBI OT APYTOH C UCMOIB30BaHUEM
MPSIMBIX U3MEPEHHUH (3aBUCHMOCTH TYTH PAaBHOMEPHO JBMIKYIIETOCS Tella OT BPEMEHH JIBHXKCHUS
Tena, CWJIBl TPEHHUS CKOJIbKEHUS OT Beca Tela, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHS TE€J, CUJIbl YIIPYTOCTH OT YUIMHEHUS



MIPY>KUHBI, BBITAJTKUBAIOIICH CHJIBI OT 00BEMA MOTPYKEHHOM YaCcTH TeJla M OT TUIOTHOCTH KHUIKOCTH,
e€ He3aBUCUMOCTH OT IJIOTHOCTH Te€Ja, OT TTyOUHBI, Ha KOTOPYIO MOTPYKEHO TEIO, YCIOBHIA IITABAHUS
TeJl, yCIIOBUM PaBHOBECHS phluara v 0JI0KOB), y9acTBOBAaTh B TUNTAHUPOBAHUH YUEOHOTO MCCIICIOBAHUS,
coOMpaTh yCTaHOBKY M BBIMOJHATH HM3MEPEHUs, CIeAys MPEJIOKEHHOMY IUIaHy, (DPUKCHpOBATh
pe3yabTaThl MOJTYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B BHJIC TPEIJIOKCHHBIX TAOIUIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

e TIPOBOJUTH KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEIWYUH (IUIOTHOCTHh BEIIECTBA JKUAKOCTH H
TBEPJIOTO TeJla, CHJIa TPCHHSI CKOJIBLKCHHUSI, TAaBJICHUE BO3/lyXa, BHITATKUBAOIAS CUIIA, JCHCTBYIOMIAS
Ha MOTPYKEHHOE B KUAKOCTH TEI0, KOAIPGUIMEHT TOJE3HOT0 ACHCTBUS MPOCTHIX MEXaHH3MOB),
ClIeysl MPEIOKEHHOW MHCTPYKIIMH: MPHU BBIMOJIHEHUU U3MEPEHHN COOMpaTh dKCIIEPUMEHTAILHYIO
YCTAaHOBKY W BBIYHCIIATH 3HAYCHUE NCKOMOM BETMYNHBI;

e coOMIO/IaTh MpaBWIIa TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

e YKa3plBaTh NPHUHIUIBLI JCHCTBUS TNPUOOPOB M TEXHHUYECKHUX YCTPOWCTB: BECBI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECs] COCYABI, OapOMETp, phluar, MOJBWKHBIA M HEMOIBUKHBIA OJIOK,
HaKJIOHHAs IUIOCKOCTD;

e  XapaKTepU30BATh MPUHITUIIBI ICHCTBUS H3yUYECHHBIX TPHOOPOB U TEXHUIECKHUX YCTPOHCTB C ONOPOiA Ha
X omucaHus (B TOM 4YHCJE: MOAIMUITHUKH, YCTPOHCTBO BOOMPOBOAA, THPABIMYECCKUIN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOK HACOC, aPEOMET)), UCIIOIB3Ys 3HAHHUS O CBOMNCTBAX (PU3UIECKUX
SIBJICHUH ¥ HEOOXO0IMMBIE (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOAWTH MPUMEPHI (HAXOMUTh HHPOPMAIMIO O MPUMEPax) MPAKTUISCKOTO HCITOJIb30BAHUS
(bU3UYECKUX 3HAHWK B MOBCEAHEBHOH >KM3HU I oOecrieueHHs] 0€30MacHOCTH TPH OOpaIleHHH C
npubopaMu ¥ TEXHUYCCKHUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS W COOJIOJCHUS HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

e OCYIIECTBISITH OTOOpP HCTOYHWUKOB WHPOpManuu B VIHTEpHETe B COOTBETCTBHUU C 3aJIaHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINUXCS 3HAHUN U IMyTEM CPaBHEHUSI PAa3JIMYHBIX UICTOUYHHUKOB
BBIICTISITH MH(POPMAITUIO, KOTOPASI SIBJISICTCS TPOTUBOPESUNBOM UITH MOXKET OBITH HEJOCTOBEPHOM;

e  WCIIOJIB30BaTh MPH BHINIOJHEHUH YY€OHBIX 33JIaHUK HAYYHO-TIOMYJIIPHYIO JIUTEPaTypy (PU3HUECKOTro
COJIep)KaHusl, CIpPaBOYHBIC MaTepuaibl, pecypchl ceTh VIHTepHET, BIAIeTh NpUEMaMu
KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOM CHCTEMBI B APYTYIO;

e CO3/7aBaTh COOCTBEHHBIC KpPaTKHE MUCHMEHHBIE U YCTHBIE COOOIIECHMS] Ha OCHOBE 2—3 MCTOYHUKOB
uHpopmanuy (GpU3NYECKOTO COAEpIKaHUS, B TOM 4YHCIEe MyOTUYHO JeNaTh KpaTKUe COOOIICHUS O
pe3yJibTaTax MPOCKTOB WM YUCOHBIX MCCIIEAOBAHUMN, TPH 3TOM IPAMOTHO HCIIOIH30BaTh H3yUEeHHBIN
MOHATHIHBIN anmapat Kypca QU3UKH, COPOBOXKAATH BBICTYIUJICHHE MTPE3EHTAIINEH;

e TPHU BBINOJHEHUH YYEOHBIX TPOCKTOB W HMCCICIOBAHUN pactpeleNsiTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHUU C IOCTABJICHHBIMH 3aJa4aMu, CIICIMTh 3a BBIITOJIHECHHUEM IIaHA JSHCTBUM, aJcKBATHO
OIICHWBATh COOCTBCHHBIH BKJIAJ] B JIEATEIBHOCTh TPYIIBI, BBICTPAWBAaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHIE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoniy oOyueHus B 8 kJacce mpeIMEeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OpPMUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

e HCMOJIb30BAaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHUKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHUS BEIIECTBAa, KPUCTAIMYECKHME U aMop(HbIE Tena, HACBHIIEHHBIA U
HEHACBIIIEHHBIN Nap, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHSSI SHEPTHUsl, TETNIOBOM JIBUTATENb,
JJIEMEHTAPHBIM  JJIEKTPUYECKUN 3apsAll, DJIEKTPUUECKOE TI0JI€, NPOBOJHUKA W JIUDIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

e pa3nMyYaTh SIBJICHUs (TEIUIOBOE pACUIMPEHHE U C)KaTHhe, TeIulonepenayda, TEIIOBOE paBHOBECHE,
CMauyvBaHWE, KaNWUISIPHbIC SBJICHUS, HCHApeHue, KOHIEHCAIMS, IUIaBJICHUE, KPUCTAJIU3AIMs
(oTBepmeBaHME), KUIIEHWE, TeIUIonepeaaya (TEIUIOMPOBOIHOCTh, KOHBEKIHS, H3Iy4YCHHE),
AJIEKTPU3ALMS TEJI, B3aUMOAECHCTBUE 3apSAI0B, IEUCTBUS AJIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEVICTBUE MAarHuTOB, J€HCTBUE MATHUTHOTO IOJIS HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHast
WHJTyKIIHS ) TIO OTIMCAHHIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX TAHHOE
(bu3nuecKoe sIBICHUE;



pacro3HaBaTh MPOSIBIIEHUE M3YUCHHBIX (DU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B TOM UHUCIIE
¢u3nyeckue sIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHXKECHHE M KAlWJUIPHBIC SBJICHUS B MPUPOJIE,
KpHUCTaJUIbl B MpHUpoJe, udinydyeHne CoiHla, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0Opa3oBaHue
pOCBI, TyMaHa, WHEs,, CHEra, J3JEKTPUYECKHE SBJICHUS B arMocdepe, HIEKTPHUUECTBO HKHUBBIX
OpPraHU3MOB, MarHUTHOE 110JI€ 3eMJI, APEil( MOI0COB, POJIb MATHUTHOT'O OIS JUIsl )KU3HU Ha 3eMIle,
MOJISIPHOE  CHSIHME, IIPU 3TOM INEPEeBOJUTH NPAKTUYECKYIO 3aJady B Yy4yeOHYI0, BBIJICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TENl M (DU3MUYECKHE SBICHUS, UCHOIB3YsS (PU3NYECKHE BEINUMHBI
(TemnepaTypa, BHYTPEHHSSI SHEpPIHsi, KOJIMYECTBO TEIUIOTHI, yJelIbHAs TEMJIOEMKOCTh BEIIECTBa,
yJelnbHas TEIUIOTa IUIABJICHUS, yJelIbHasl TEIUIoTa napooOpa3oBaHUs, yJelbHas TEIUIOTa CrOPaHUs
TOIUINBA, KO3((UIMEHT IOJE3HOro IEHCTBUSA TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTb
BO3JyXa, DIEKTPUYECKUM 3apsAl, CHJIA TOKa, DJJICKTPUYECKOE HANPSDHKEHUE, COINPOTUBIICHHUE
IIPOBOJIHUKA, YJIEIbHOE CONPOTUBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKA), IIPU
OINMCAaHWM TIPABWJIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOJIB3YyEMbIX BEIHYMH, 0003HAYCHHS H
eIMHULIB! (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIbl, CBA3bIBAIOLIUE JAHHYIO (U3NUECKYIO BEINUUHY
C IPYTMMH BEJIMYMHAMH, CTPOUTDH T'PaPUKH U3YUECHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, GPU3NUECKUE SIBIICHUS U IPOLIECCHI, HCIOJIb3YsI OCHOBHbIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHHUs BELIECTBA, NMPHUHIMI CYNEpro3uLUu mojeill (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsijia, 3akoH OMa JuIsl yyacTka LenH, 3aKoH J[xoyms—
JIeHIla, 3aKOH COXpPaHEHMs DSHEPrHM, IPU 3TOM [aBaTh CJIOBECHYIO (DOpPMYJIMpPOBKY 3aKOHAa U
3alHUChIBaTh €70 MATEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NYECKHE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlHid TPAKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIECICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3
1-2 nornyeckux maroB ¢ OMOpOi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHbple 3a7aud B 2—-3 JEWCTBUSA, HCHOJB3Yys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIINE
¢bu3nyeckre BeIMUMHBI: HA OCHOBE aHaJIN3a yCIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATD
HE/IOCTAaTOK JTaHHBIX JUIsl PEUICHUs 33/1a4H, BHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIC IS €&
peleHusi, MPOBOAUTh PACUYEThl U CPaBHMBATH IOJYyYEHHOE 3HAue€HUE (U3UUECKON BEIMYMHBI C
W3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (GU3UIYECKUX METOI0B, UCHOIb3Ys
ONMCAHUE WCCIIEIOBAHUs, BBIACIATH IPOBEPSAEMOE MPEIIIOIOKEHNE, OLICHUBATh IPABUIBHOCTH
MOPsIAKA IIPOBEICHUS UCCIIE0BAHUs, J€JIaTh BbIBOIBI;

MIPOBOAUTH ONBITHI IO HAOMIOAECHUI0 (U3MYECKUX SBICHUM WIM (U3MYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JaBJICHHs BO3[yXa OT ero o0béma, TeMrnepaTypbl, CKOPOCTH
Ipolecca OCTBIBAHMS W HAarpeBaHUs MpU HM3IYYEHUM OT LBeTa HU3Jyvarouie (morjormiaromiei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPBI JKUAKOCTH U IUIOLIAAH €€ IIOBEPXHOCTH,
JJEKTPU3ALMS TEI W B3aUMOJACHCTBUE DJIEKTPUYECKHUX 3aps/ioB, B3aWUMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJIU3allisl MArHUTHBIX ITOJIEH ITOCTOSTHHBIX MarHUTOB, ACHUCTBUS MarHUTHOTO IOJIsS HA
MIPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUTATENS MOCTOSSHHOTO TOKA):
¢dbopMynaMpoBaTh IMpOBEpsieMble MPEIAMNON0KEHUs, COOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOTO
000py/10BaHus, ONUCKHIBATH XO/1 ONbITA U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATD IPSIMBIE U3MEPEHMS TEMIIEpaTypbl, OTHOCUTEIILHON BIIAKHOCTU BO3JYXa, CUIBI TOKa,
HampsDKEHUS € MCIIOJIb30BAHMEM AaHAJOrOBBIX NPUOOPOB M JaTUYMKOB (PU3MUYECKUX BEITUYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C yUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

MIPOBOJUTDH UCCIIEJIOBAHNE 3aBUCUMOCTH OJJTHOM (PM3NUYECKOM BETMUHHBI OT APYTOH C CIOJIb30BAHUEM
IpSMBIX HW3MEPEHUH (3aBUCUMOCTb CONPOTUBIEHMS NPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAIN
ITONIEPEYHOI0 CEUYEHHUSI U YAEIBHOTO CONMPOTUBIIEHUS BELIECTBA IPOBOJHMKA, CHJIBI TOKA, WYIIETO
yepe3 MPOBOAHUK, OT HANpsKEHWs Ha IIPOBOJHUKE, HCCIENIOBAHHME IIOCIEIOBATEIBHOIO H
MapajuieIbHOTO COEAMHEHUH MPOBOJHUKOB): MJIAHUPOBATh HCCIIEOBaHHE, cOOMpaTh YCTAaHOBKY U
BBINOJIHATE M3MEPEHUS, CIelysl MPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTaThl MOJy4YEeHHON
3aBHCUMOCTH B BH/JIE TaOJIUI] U TpaHKOB, JeNaTh BHIBOJIBI IO Pe3yJIbTaTaM HUCCIIEA0BAHMS;
MIPOBOANTH KOCBEHHbIE H3MEPEHMs] (U3NYECKUX BEIWYMH (yAeNbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE NTPOBOIHUKA, pab0OTa U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEPEHUS,



coOHMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, CIIEAys TNPENJIOKCHHOW WHCTPYKIMH, W BBIYHCIATH
3HAYCHUE BEINYNHBL;

e coOmro1aTh NMpaBuUiia TEXHUKK OE30MaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000PYA0BAHUEM;

e  XapaKTEepU30BATh MPUHITUIIBI IEHCTBUS H3yUYEHHBIX TPHOOPOB U TEXHUIECKHUX YCTPOHCTB C ONOPOii Ha
UX ONUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHUS IOMOB, THTPOMETp, ITapOBasi TypOMHA, aMIIEpMETP,
BOJIBTMETP, CUETYMK DJIEKTPUYECKON SHEPTUH, SIEKTPOOCBETUTEIbHBIC MPUOOPHI, HarpeBaTEIbHBIC
IEKTPONIPUOOPHI (TIPUMEPBI), HIEKTPUICCKHE MPEIOXPAHUTEIHN, JIICKTPOMArHHUT, JJICKTPOIBUTaTEIIh
MMOCTOSIHHOTO TOKA), WCIOJb3ys 3HAHHUS O CBOWCTBAX (PU3UYECKHX SBICHUW W HEOOXOIUMBIC
(busnveckne 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIC MPUOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETp, JBHUTaTEIb
BHYTPEHHET'O CrOPaHHUsA, 3JIEKTPOCKON, PEOCTaT), COCTABIATH CXEMBI JJEKTPUYECKHX LENeH C
MOCJICIOBATEIBHBIM U MAPaJUICIIbHBIM COCTMHCHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIC 0003HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IICTICH;

e TMPHUBOAWTH TpPUMEPHl (HAXOIUTh HH(GOPMAIMIO O MPHUMEpax) MPAKTHYECKOTO WCIIOIb30BaHUS
(du3MUeCKUX 3HAHWI B TIOBCEIHEBHOM JKU3HU sl oOecrieueHus: 0€30MacHOCTH MpH OOpalleHuu C
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHCHHS 3JI0POBbSI M COOJIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

e OCYIIECTBJIATH IOUCK MH(POPMAIIUU (PU3HUECKOTO COJiepKaHus B IHTepHETe, Ha OCHOBE HMEIOIIIXCS
3HAHUW W TYTEM CPABHCHHS JIOTMIOJIHHUTEIBHBIX HCTOYHHKOB BBIJCIATH WH(MOPMAIIHIO, KOTOpas
SIBIISICTCS TPOTHBOPEYMBON WIIM MOXKET OBITh HEJOCTOBEPHOIA;

e  WCIIOJNH30BATh MPH BHITIOJHCHUH YUEOHBIX 33JJaHUI HAyYHO-TIOMYJIIPHYIO JTUTEPATYPy (PU3HUECKOTO
COJICpKaHUs, CIPABOYHBIC MaTepUalibl, pecypchl ceTh VHTepHeT, BiageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KPAaTKUE YCTHBIC COOOIIEHUs, 000011as nHPOPMALIUIO U3
HECKOJIBKUX HMCTOYHHKOB (PU3UYCCKOTO COJCpPXKAHUS, B TOM YHCJIC IyOJMYHO TPEACTABIATH
pe3yabTaThl IPOCKTHON WM MCCIIEIOBATEIbCKON JIEITEILHOCTH, TIPU TOM I'PAMOTHO HCIOJIb30BATh
M3YYCHHBIN TIOHATUHHBINA anmapat Kypca (PU3HKHU, CONPOBOXK/IATh BRICTYTUICHHE TIPE3CHTAIINCH;

e IIPH BBINOJHEHUH YYEOHBIX MPOCKTOB M HCCIECAOBAHHMHA (U3NYECKUX MPOIECCOB PACHPEILIIATh
00513aHHOCTH B TPYIITIE B COOTBETCTBUH C TIOCTABICHHBIMH 331a4aMH, CIICJUTH 32 BHITOJTHEHUEM TUTaHA
NEUCTBUI U KOPPEKTHPOBATh €ro, aaeKBaTHO OIICHHBATh COOCTBEHHBIM BKIAJ B JAEITEIHLHOCTH
TpyNNbL, BBICTpABATh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE, TMPOSBISIL TOTOBHOCTH pa3periarh
KOH(QJIUKTBI.

K xoHiy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OpPMUPOBAHHOCTH Y 00yUaIOLIUXCSl YMEHHI:

e HCINOJNb30BaTh MOHATHUS: CUCTEMa OTCUETa, MaTepualbHas TOYKA, TPAEKTOPHUSA, OTHOCUTEIBbHOCTbH
MEXaHMYECKOTO JBIKEHUs, nedopmanus (yrnpyras, miacTH4eckas), TpeHUe, [IEHTPOCTPEMUTETbHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TAKECTH, a0COIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH
TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHus W BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTbD,
CHEKTPhl HCIyCKaHUs M TOrJomieHus, anbda, Oera- W ramma-u3IydeHHs, W30TOIbI, sAepHas
SHEPreTHKa;

e  pa3NMYaTh SIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE ABUKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JIBUJKEHUE, CBOOOIHOE MaJIeHUE TeJl, PAaBHOMEPHOE JIBM)KEHHE IO OKPY>KHOCTH,
B3aMMOJICHICTBUE TEJ, pEaKTUBHOE JBW)KEHHE, KolebaTelbHOE [BIDKEHHE (3aTyXarolue U
BBIHY)KJICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE ABM)KEHHE, OTPaKEHUE 3BYKa, MPSMOJUHEIHOE
pacnpocTpaHEHUEe, OTPaKEHHE M MPEIOMIIEHME CBETa, MOJHOE BHYTPEHHEE OTPAaKEHHUE CBETA,
pasiokeHue Oelloro cBeTa B CHEKTP U CJIOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUs CBETa,
€CTECTBEHHAs PaJIn0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOTO CIEKTPA U3IYUYEHHUs) [0 OMHCAHUIO
WX XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, JEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBICHHUE;

e pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SBICHHUI B OKPYI)KAIOIIeM MUpPE (B TOM YHCIE
(dbu3uvecKkre SIBICHUS B MPHUPOJE: NMPUIMBHI U OTJIMBHI, JBMKEeHHE TIaHET COTHEYHOW CHCTEMBI,



PEaKTUBHOE JBM)KEHUE MBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB J>KHBOTHBIMH, 3EMIICTPSCEHHE,
celicMUYeCKHe BOJIHBI, IIyHaMH, 5X0, IIBETa TEJ, ONTUYECKHE SIBICHUS B MPHPOJIE, OMOIOTHIECKOEe
JEeUCTBUE BHJIUMOIO, YJIbTPa(QHOIETOBOIO M PEHTICHOBCKOIO H3JIy4YEHUH, €CTECTBEHHBIN
pPalMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4YHd, PaAHMOAKTUBHOE H3IY4YCHHE MPUPOJHBIX MHHEPAJIOB,
JeicTBUE PaIMOAKTUBHBIX N3JIyUYEHUI Ha OPraHu3M 4€JI0BEKa), IPU 3TOM IEPEBOJUTH IPAKTUYECKYIO
3ajauy B yueOHYI0, BEIICTISITH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;
OIUCBIBATh M3YYECHHBIE CBOMCTBA TeJl M (DPU3MUYECKHE SBJICHUS, UCHOJb3Ys (PU3NYECKUE BEINUYHUHBI
(cpeaHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla IPY HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHUE, IIEPEMEILIEHUE,
IyTh, YIJIOBasi CKOPOCTh, CUJAa TPEHMs, CHJIa YNPYTOCTH, CHUJA TAXKECTU, YCKOPEHUE CBOOOIHOIO
NAJECHMsI, BEC Tela, HMMIIYJIbC TeJla, HMIYJbC CHJIbI, MEXaHHMYecKass padoTa U MOLIHOCTb,
NOTEHIMAJIbHAsl 3HEPrusl Teja, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, NMOTEHLHAJIbHAs 3HEPrus
CKaTOM NpYKUHbI, KHHETUYECKas SHEprus, IOJHAs MEXaHWYEeCKas HSHEprusi, Nepuoj] MU yacToTa
Kosie0aHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTellb
MPEJIOMIICHUSI CPEJibl), NIPH ONMCAHUM TPABMIIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, O003HAUEHUS M EJUHMLBI (PU3MUECKUX BEIMYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapuKd H3YUCHHBIX
3aBUCUMOCTEH (hrU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SBICHUS W MPOIECCHI, UCIOIB3Ys 3aKOH COXPAHEHUS
SHEPIUuH, 3aKOH BCEMHUPHOTO TATOTEHUs, MPUHLUI CYHNEPIIO3UIMN CHJI, IPUHLIUII OTHOCUTEIBHOCTH
["anunest, 3akoHbpl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U IIPEJIIOMIICHHU I CBETA,
3aKOHBI COXPAaHEHMsI 3apsA0BOr0 M MAaCCOBOTO YMCENl MPU AICPHBIX pEakUusX, OIpU TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMaTUUECKOE BBIPAXKEHUE;

OOBSICHATH (PU3NYECKUE TPOLIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyallMi IPAKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUIMHHO-CIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3
2—3 JIOTMYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3YUYCHHBIX CBOMCTBA (PM3HYECKHUX SBIICHUH, (DHU3NUCCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacuy€THbIE 3aJaun (ONMUpPAOLIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMIi), UCIIOJIb3Ysl 3aKOHBI U
(dbopMyIIBl, CBSA3BIBAIOIINE (PU3UUECKUE BETMUUHBI: HA OCHOBE aHAIM3a yCJIOBHUS 3a/1a4M 3alUCHIBAThH
KpaTKOE yCJIOBHE, BBISIBIIATH HEAOCTAOLIME MU U30BITOYHbIE JaHHbIE, BRIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOIUMBIE ISl pELIEHUs, MPOBOAUTH PAacCUYEThl U OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3Ha4YeHUsl PU3NUYECKOI BETMUNHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOYXHO PELIUTh MPH MOMOUIN (PU3HUUECKUX METOJ/I0B, UCIIOJIb3YS
ONMCaHWE MCCIEOBAHUSA, BBUIEIATh IMPOBEpsieMOe MPEANOoI0XKEeHHEe, OLICHWBATh IPABUIBHOCTD
MOpsAJIKA MPOBEACHUS HCCIIEI0BaHus, JIEJIaTh BHIBObI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN
U OIBITOB;

IIPOBOJMTH OIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SIBJICHUM WM (PU3MUECKUX CBOMCTB Tel (M3ydyeHue
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHs HHEpPIuu, 3aBUCHUMOCTb Iepuoja KoJieOaHui
MIPYKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MaJIbIX KoJIeOaHUH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA, Pa3IoKEHHE OEIoro CBeTa B CIEKTP,
U3Y4YEHHE CBOMCTB H300pa)KeHHsI B IUIOCKOM 3€pKajle M CBONCTB M300pa)keHUs NpeaMeTra B
cobuparorieit TMH3€e, Ha0JII0IeHHE CIIJIOUIHBIX U IMHEWYaThIX CIIEKTPOB U3IyYEHHS): CAMOCTOSATEIBHO
coOuparh YCTaHOBKY M3 H30BITOYHOrO Habopa oOOpy/a0BaHHUsS, OMMCHIBATH XOJ| OMNbITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI;

MIPOBOAUTH TPU HEOOXOAMMOCTH CEPUI0 MPSMBIX H3MEpPEHUH, OIpeneNss cpeHee 3HaueHHe
n3MepsieMoi Ben4nHbI ((POKYyCHOE paccTOsIHHE cOOMparolei JIMH3bI), 000CHOBBIBAThH BEIOOP criocoba
u3MepeHus (M3MepUTeIbHOro Mpuodopa);

MPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEJIMYUH C HCIOJIb30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHU NpU PaBHOYCKOPEHHOM JBH)KEHHUHU Oe€3 HauyalbHON
CKOpOCTH, TepHoAa KoieOaHUi MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YyIja
OTpaXEHUs CBeTa OT yrja MNaJeHHs W yrja MpeloMJIeHHs OT YIyla MaJeHus): IJIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl IOJyUYEeHHOH
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOIUIl M TpaduKOB, JenaTh BBIBOJBI MO pe3yjbTaTaM
HCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHMH (CPEIHSISI CKOPOCTh M YCKOPEHHUE Teja Mpu
PaBHOYCKOPEHHOM  JBM)KEHHMM, YCKOpEHHE CBOOOJHOrO MaJeHMs, JKECTKOCTb MPY>KUHBI,



KO3 (OUIIMEHT TPEeHHS CKOJIBKEHHs, MeXaHWdeckas padoTa M MOIIHOCTb, YacTOTa W IIEPUOJ
KoJIeOaHUH MaTEeMaTU4YeCKOro M MPYKMHHOTO MasTHHUKOB, ONTHYECKAs CHJIa COOMparoIleil JMH3BI,
pPaaMoaKTHBHBIA (OH): IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATh U3MEPEHUs, CIEIysl NMPEII0KEHHONM MHCTPYKLUHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI U
aHAIM3UPOBATh MOITYYEHHBIE PE3yJIbTATHI C YUETOM 33JaHHON TOTPELIIHOCTH U3MEPEHUIA;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU padoTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKU U3YyYCHHBIX (DM3MUECKUX MOJIETIeH: MaTepraibHas TOUKa, a0COIIOTHO
TBEPJOE TENO, TOYCUHBIH HCTOYHMK CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOZIETIb aTOMHOTO /pa;

XapaKTepu30BaTh MPUHIIMIIBI ICHCTBHS N3yUYSHHBIX IPHOOPOB ¥ TEXHUYECKUX YCTPOMCTB C OOPOH Ha
UX ONHCaHMA (B TOM YHCJE: CIIUJAOMETp, JaTYUKU IOJIOKEHUS, PACCTOSHUS M YCKOPCHHUS, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (poToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, JTO3UMETpP, Kamepa
Bunbcona), ucrons3ys 3HaHHS O CBOMCTBaxX (DM3MYECKUX SBJICHHH M HEoOXoaumble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBl M CXEMaTH4YHbIE PUCYHKHM HW3YyYCHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOLIECCOB MPH PEHICHUH Y4eOHO-TIPaKTHUECKUX
3aj1a4, ONTHYECKHE CXEMBI JIJIsl TOCTPOCHUS N300paKEHHI B IIIOCKOM 3epKaJie ¥ COOMparoIIeH JIHH3E;
MPUBOANTH TPUMEpHl (HAXOOUTh HH(GOPMAIMIO O MPHMEPax) MPAKTHYECKOTO MCIIOIb30BAHUS
(bu3MUeCKUX 3HAHWK B MOBCEIHEBHOM XKM3HHU Ui oOecriedeHus: 0e30MacHOCTH MpU OOpaIeHUH C
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBBbSI M COONIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYIKAIOIIEH Cpesie;

OCYIIECTBIISITh TOUCK MH(POPMAUU (PHU3UUECKOTo conepkaHus B MHTEpHETe, CaMOCTOSATEIHLHO
(bopMyIupyst TIOMCKOBBI 3alpoc, HAaXOAWTh ITyTH OIPENENICHHS JOCTOBEPHOCTH IOIYYESHHON
nH(pOpMAIMY Ha OCHOBE UMEIOIINXCS 3HAHUN M JJOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCIIOJIB30BATH MIPU BBHIMOJIHEHUU y4eOHBIX 3a/laHUH HAYYHO-TIOIYJISIPHYIO JTUTEPaTypy (puzndeckoro
COZIep)KaHUs, CIPABOYHBIE MaTepUallbl, pecypchl cetn VHTepHeT, BiageTb NpuéMamMu
KOHCIICKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIEC TMCHbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE MH(OPMAIIUHU U3 HECKOJIBKUX
MCTOYHHUKOB (PU3MUYECKOTO COJCPIKaHMs, ITyOJMYHO IPEACTABIATh PE3YyIbTaThl NMPOSKTHOW WU
HCCIEA0BATENIBCKON JEATEIbHOCTH, IIPH 3TOM TPaMOTHO HMCIOJIB30BaTh M3YyYECHHBIM NOHATUIHBIA
anmapar M3y4aeMoro pasjena (U3MKd M CONPOBOXKJATh BBICTYIUIEHHE IpE3eHTalMeld ¢ y4éToM
0COOCHHOCTEH ayAUTOPHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHHPOBAHMUE 7 KJIACC

Ne | HaumeHoBaHUe pa3zesioB KosinuecTBO 4yacoB JdnexkTpoHHbIE (LUPOBLIE)
n/mo Y TEM NPOTrpaMMBbl Bcero| KonTposibHbie| [lpakTHyeckue obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
Pasges 1. Pu3uka v eé poJib B IO3HAHUHU OKpYKaloUiero Mupa
1.1 |®usuka - HayKa o npupoze | 2 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f416194
1.2 |®Pusuvyeckre BeJIMUNHbBI 2 1 bubsaunoTteka [JOK
https://m.edsoo.ru/7f416194
1.3 |EcTecTBeHHOHay4YHbIN 2 1 bu6bsauoTteka [JOK
MeTOo/, IO3HaHHUSI https://m.edsoo.ru/7f416194
HToro no pasgeny 6

Pasaen 2. HepBOHa‘laﬂbele CBE€ACHHA O CTPOCHHUH BelleCTBa

2.1 |CTpoeHue BellecTBa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f416194
2.2 |IBM>keHHe U 2 1 bubaunoreka LIOK
B3aHMMO/IeHiCTBHE YaCTHUI] https://m.edsoo.ru/7f416194
BelllecTBa
2.3 |ArperaTHble COCTOSIHUA 2 bubauoTteka LLOK
BellecTBa https://m.edsoo.ru/7f416194
HToro no pasgeny 5
Pa3zaen 3. /IBUKeHHe M B3aMMO/Ie¥iCTBHE TeJl
3.1 |MexaHH4YeCKOe JBUXXeHHE 3 bubauoreka LIOK
https://m.edsoo.ru/7f416194
3.2 |UHepuus, Macca, 4 1 bubaunoreka LIOK
MJIOTHOCTD https://m.edsoo.ru/7f416194
3.3 |Cuna. Buapl cun 14 1 2 bu6sunoreka [JOK
https://m.edsoo.ru/7f416194
HToro no pasgeny 21
Pasaen 4. laBjieHue TBEPABIX TeJl, )KUAKOCTEHN U ra30B
4.1 |laBsenue. [lepegaya 3 bubauoreka LIOK
JaBJIeHUS https://m.edsoo.ru/7f416194
TBEPABIMU TeJIaMH,
KUJIKOCTSIMH U ra3aMU
4.2 |laBJieHHE KUJKOCTH 5 bubauoreka LIOK
https://m.edsoo.ru/7f416194
4.3 |ATMocdepHOe laBeHHE 6 Bu6snoTeka LJOK
https://m.edsoo.ru/7f416194
4.4 |leficTBHE XXUJKOCTH U 7 2 3 bubauoreka LIOK
rasa Ha [orpy>K€HHoe B https://m.edsoo.ru/7f416194
HUX TeJIo
Hroro no pasgeny 21
Pa3paes 5. Pa6oTa M MOIHOCTD. JHEprus
5.1 |Pa6oTa 1 MOLIHOCTh 3 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194




Ne | HaumeHoBaHUe pa3/esioB KosinuecTBO 4yacoB JdnexkTpoHHbIE (LUPOBLIE)
n/n Y TeM IPOrpaMMBbl Bcero| KonrtposbHbie| [lpaktudeckue o6pa3oBaTesbHble PeCypChI
paboThl paboThl

5.2 |[IpocTbie MEXaHU3MBbI 5 1 bubauoTteka LLIOK
https://m.edsoo.ru/7f416194

5.3 |MexaHHU4ecKasi 3Heprusa 4 1 1 bubauoTteka LLOK
https://m.edsoo.ru/7f416194

HToro no paszeny 12

PesepBHOe BpeMsa 3

OBIIEE KOJIMYECTBO YACOB 68 4 12

[10 [IPOTPAMME




TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne | HaumMeHOBaHUe pa3ziesioB U KosinuecTBo yacoB JnexkTpoHHbIE ([UPOBLIE)
n/n TeM IPOorpaMMbl Bcero| KouTpouibHbIe| [IpakTHYeCKUe 06pa3oBaTesibHbIE PECYPCHI
paboThI paboThI
Paspaen 1. TenioBbIE ABJIEHUA
1.1 |CTpoeHHe ¥ CBOKCTBA 7 bubsaunoTteka [JOK
BellecTBa https://m.edsoo.ru/7f4181ce
1.2 | TensioBble NPOLECCHI 21 1 5 bu6sunoTteka LJOK
https://m.edsoo.ru/7f4181ce
HToro no pasgeny 28
Paszjges 2. JyieKTpUu4eCcKre U MarHUTHbIE SABJIEHUS
2.1 |dnekTpUuyecKkue 3apajbl. 7 1 bu6bsaunoteka [JOK
3apspKeHHbIE TeJsa U UX https://m.edsoo.ru/7f4181ce
B3aUMoO/ieficTBUE
2.2 |llocTOAHHBIN 3/IEKTPUYECKUU 20 2 7 Bu6auoTteka LIJOK
TOK https://m.edsoo.ru/7f4181ce
2.3 |MarHuTHble sIBJeHUS 6 1 1.5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 |dneKTpoMarHuTHasg WUHAYKUusAl 4 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
HToro no pasgeny 37
PesepBHOe BpeMa 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 14.5

[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

Ne | HaumMeHOBaHUe pa3/iesioB KosinuecTBo yacoB JnekTpoHHbIEe (LU POBbLIE)
n/o ¥ Te€M NPOrpaMMbl Bcero| KouTposibHbie | [IpakTHYecKue 0o6pa3oBaTe/ibHbIE PECYPCHI
paboThI paboThI
Pa3paen 1. MexaHu4YecKHe ABJIEHUSA
1.1 [MexaHnudyeckoe aBuxeHue | 10 1 bubsaunoTteka [JOK
Y CIIOCOObI ero ONKUCaHus https://m.edsoo.ru/7f41a4a6
1.2 |B3auMoieicTBHE TeJ 20 1 3 bubsaunoTteka LJOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHbI cOXpaHeHUs 10 3 bubauoTteka LLIOK
https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 40

Pa3aes 2. MexaHH4YecKHe KOJIe0aHHUA U BOJIHBI

2.1 |MexaHu4yeckue 7 3 bubaunoreka LIOK

KoJieOaHUS https://m.edsoo.ru/7f41a4a6
2.2 |MexaHuYecKHe BOJIHBI. 8 1 3 bubaunoreka LIOK

3ByK https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 15

Paszzes1 3. JyieKTpOMarHuTHoe 1moJie

H 3JICKTPOMArHUTHbIC BOJIHbI

3.1 |3/1eKTpOMarHMTHOE MoJie 6 2 bu6bsunoTteka [JOK
Y 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
HToro no pasgeny 6
Paspaeu 4. CBeTOBbI€ SIBJIEHUSA
4.1 |3aKOHBI 6 2 bubauoreka LIOK
pacrnpocTpaHeHHUs CBETa https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI U ONITUYECKHE 6 3 bubauoreka LIOK
npubopbI https://m.edsoo.ru/7f41a4a6
4.3 |PasnoxeHue 6esioro ceeta| 3 2 bubauvoreka LIOK
B CIIEKTP https://m.edsoo.ru/7f41a4a6
HToro no paszeny 15
Pa3aen 5. KBaHTOBbBIE IBJIEHUS
5.1 |UcnyckaHue u 4 1 Bu6snoreka LIOK
MOIJIOIlEHHE CBETa https://m.edsoo.ru/7f41a4a6
aToOMOM
5.2 |CTpoeHue aToMHOro sifijpa | 6 1 BubaunoTteka LLOK
https://m.edsoo.ru/7f41a4a6
5.3 |AnepHble peakIuu 7 1 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 17
Pa3ges 6. [IoBTOPUTENBHO-0600A0IUNA MOAY /b
6.1 |[loBTOpEeHUE U 9 2 bu6saunoTteka [JOK

060611eHME coZlep KaHUsA
Kypca ¢usuku 3a 7-9
KJ1acc

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




Ne | HauMeHoBaHue pa3/esioB

KosinyecTBO 4acos

JnekTpoHHbIe (LUPPOBLIE)
obpasoBaTesIbHble PeCypChI

n/n 1 TEM IpOTpAMMBI Bcero| KonTposbHble | [IpakTHdeckue
paboThl paboThl

HToro no pasgeny 9

OBIIEE KOJIMHECTBO HACOB | 102 3 27

[10 [TIPO'PAMME




IHOYPOYHOE INNIAHUPOBAHMUE 7 KJIACC

Tema ypoka

KosndecTBO 4yacos

Bcero| Kontpou| I[IpakTuyec
paboThI paboThI

JlaTa
H3y4YeHus

JyeKTpOoHHbIE IUPpPOBbIE
06pa3oBaTesIbHbIE PECYPChI

®dusnka — HayKa o
npupoge. fABneHus
OPUPOJBbIL.
dusuyeckue sBJIEHUSA

MexaHU4YeckKue,
TEIJIOBLIE,
3JIeKTpUYeCKue,
MarHUuTHBbIE,
CBETOBbIE, 3ByKOBbIE
SABJIEHUSA

dusuyeckue
BEJIUYUHBI U UX
M3MepeHHe

Ypoxk-uccienoBanue
"N3mMepeHue
TeMIepaTypbl NIPU
MIOMOIIHU
YKUJIKOCTHOTO
TepMOMeTpa U
JlaTYMKa
TeMIepaTypbl"

Kak ¢usuka u apyrue
eCTeCTBEHHbIe HAayKH
V3y4aloT IPUPOAY.
EctecTBeHHO-
Hay4YHBIA METOJ,
no3HaHusd. OnucaHue
bU3NYECKUX IBJIeHUN
C IOMOLIBIO MOJeser

bubaunoreka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-ucciegoBanue
"[lpoBepka runoTes3bl:
JaJIbHOCTbD MOJIETA
HIapuKa, NyueHHOoro
rOPU30HTAJILHO, TEM
00J1bllIe, YEM OOJIbIIIE
BbICOTA MmyckKa"

CTpoeHue BeujecTBa.
OnpITHI,
JlOKa3bIBawle
JIUCKpeTHOe
CTpOeHUe BellecTBa

Bubanoreka LIOK
https://m.edsoo.ru/ff09feQa

JIBH>KeHM e 4acCTHuI]
BelllecTBa

bubaunoreka LIOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OTMBITHI 1O
HabJII0 e HUIO0




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero| KonTpoa

paboThl

[IpakTHyec
paboThl

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

TEIJI0OBOTO
pacuiMpeHus: ra3oB»

10

ArperaTHble
COCTOSIHMS BellecTBa

11

B3auMocBa3b Mexay
CBOMCTBaMH BellleCTB
B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-
MOJIEKYJISIPHBIM
CTPOEHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHUH BOJbI

bubanoreka LIOK
https://m.edsoo.ru/ff0a0378

12

MexaHuuyeckoe
JABUXKEHUe.
PaBHOMepHOe U
HepaBHOMepHOe
JBYDKEHUE

bubanoreka LIOK
https://m.edsoo.ru/ff0a05c6

13

CkopocTtb. EquHuIbI
CKOPOCTHU

bubaunoreka LIOK
https://m.edsoo.ru/ff0a079c

14

PacyeT nyTu u
BpPEMEHHU [IBMXKEHUS

bubaunoreka LIOK
https://m.edsoo.ru/ff0a0ae4

15

WHepuuda. 3akoH
VHEPLUU.
B3auMoenicTBUE Tes
KakK MpUYMHa
M3MeHEeHUs CKOPOCTHU
JBUKEHUS Tes

bubanoreka LIOK
https://m.edsoo.ru/ff0a0c10

16

[I10THOCTB BelllecTBa.
PacueT Macchl 1
0o6’beMa TeJia 1o ero
IIJIOTHOCTH

bubanoreka LIOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTopHas
paboTa
«Onpepnenenue
MJIOTHOCTH TBEPJIOTO
TeJsia»

18

Pemienue 3aga4 no
TeMme "[lJ10THOCTB
BenjecTna”

bubaunoreka LIOK
https://m.edsoo.ru/ff0al23c

19

Cuiia Kak
XapaKTepUCTHKa
B3aUMO/€eCTBUS TeJl.
Cuta ynpyrocTu.
3akoH ['yka




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero| KonTpou | [Ipaktryec

paboThl | pabOThI

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

20

JlabopaTopHas
pa6orta «M3yuyeHue
3aBUCUMOCTHU
pacTsKeHUst
(nepopmarnmm)
IPY>KUHBI OT
NPUJIOKEHHOU CUJIBI»

1 1

21

fIBneHue TATrOTEHUA.
Cuia TsKecTH

22

CBA3b MexAy CUI0N
TSXKECTH M Maccou
TeJa. Bec Tesa.
Pemienue 3agay no
TeMe "Cuia TskectH"

bubanoreka LIOK
https://m.edsoo.ru/ff0al778

23

CuJjia TSXKeCTH Ha
JIpYTUX IJIaHEeTax.
dusuuyeckue
XapaKTePUCTUKH
IJIaHET

bubanoreka LIOK
https://m.edsoo.ru/ff0a1502

24

M3MepeHue cUJL.
JvnamomeTp

bubaunoreka LIOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena.
HeBecoMocTb

bubaunoreka LIOK
https://m.edsoo.ru/ff0al778

26

CyoxxeHue ABYX CUJI,
HalnpasJIeHHBIX 110
O/IHOU NPSAMOM.
PaBHOzelcTBY0OIIAA
cuI

bubanoreka LIOK
https://m.edsoo.ru/ff0ala70

27

Pemienue 3agay no
TeMe
"PaBHO/ e CTBYIOIAS

CUJI

28

TpeHue CKOJIbXeHUs
Y TPeHUe M0KOo4.
TpeHnue B npupoze u
TEeXHUKe

bubanoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas
paboTa «M3y4yeHue
3aBUCHUMOCTH CUJIBI
TPEHUS CKOJIbXKEeHUS
OT CHJIbI IaBJIEHUS U
xapakTepa
COMPUKACAIIUXCS
MOBEPXHOCTEN»

Bubaunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

PemeHue 3a/1a4 Ha
onpezeseHue
PaBHOJENCTBYIOILEN
CUJIBI




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero| KonTpoa

paboThl

[IpakTHyec
paboThl

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

31

Pemienue 3aga4 no
TeMaM: «Bec Tesa»,
«I'paduueckoe
M300paKeHHe CUJT»,
«CHJIBI»,
«PaBHO e cTByOIIAS
CUJI»

bubanoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KoHnTposbHas paboTa
110 TeEMaM:
«MexaHHU4Yeckoe
JBW>KeHHe», «Macca,
IJIOTHOCTBY», «Bec
Tesia», «[padpuryeckoe
M300paXkeHHe CUJT»,
«CHJIBI»

33

JlaBnenue. Cmoco6bl
YMEHbIIEHUS U
yBeJINYEeHUsI
JlaBJIeHUs

bubanoreka LIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBieHue rasa.
3aBHUCHUMOCTb
JaBJIeHUs ra3a oT
00béMa,
TeMIlepaTyphl

bubanoreka LIOK
https://m.edsoo.ru/ff0a2376

35

[lepenaya naBaeHus
TBEPABIMHU TeJIaMH,
YKUJKOCTSMU U
rasamMu. 3aKoH
[Mackansa

bubaunoreka LIOK
https://m.edsoo.ru/ff0a25b0

36

JlaBjieHueE B
XKUJKOCTHU U rase,
BbI3BaHHOE
JeCTBUEM CHJIBI
TSXKECTH

bubaunoreka LIOK
https://m.edsoo.ru/ff0a2718

37

Pemienue 3agay no
TeMe «/laBjeHHe B
KUJKOCTHU U rase.
3akoH Ilackansa»

bubanoreka LIOK
https://m.edsoo.ru/ff0a2826

38

Coob6ariuecs
CoCy /bl

Bubaunoreka LIOK
https://m.edsoo.ru/ff0a2970

39

['mpapaBinyeckni
npecc

Bubaunoreka LIOK
https://m.edsoo.ru/ff0a3136

40

MaHoMeTphl.
[lopuiHeBOU
KUJKOCTHBIM Hacoc

41

AtMocdepa 3emu.
[Ipru4rHBI
CylleCTBOBaHMUS

bubaunoreka LIOK
https://m.edsoo.ru/ff0a2b5a




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero| KonTpoa

paboThl

[IpakTHyec
paboThl

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

BO3/YLIHOMN
0060JI0YKH 3eMJIH.
3aBHUCHMOCTb
aTMocpepHOro
JaBJIEHUS OT BbICOTHI
HaJl yPOBHEM MOpsI

42

Bec Bo3ayxa.
AtmocdepHoe
JlaBJIeHHe

bu6smoTteka LJOK
https://m.edsoo.ru/ff0a2b5a

43

H3mepeHue
aTMocdepHOro
JaByaeHus. OnbIT
Toppuyesiu

bubanoreka LIOK
https://m.edsoo.ru/ff0a2da8

44

3aBUCHUMOCTb
aTMocdepHOro
JlaBJIEHUS OT BbICOTHI
HaJi ypPOBHEM MODPS

bubanoreka LIOK
https://m.edsoo.ru/ff0a2fc4

45

bapomeTp-aHepoug.
AtMmocdepHoe
JlaBJieHre Ha
pa3J/IMYHBIX BBICOTAX

bubanoreka LIOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3aaa4 no
TeMe "ATMochepHOe
JaBJjieHue"

47

JleficTBUE XXUJKOCTHU
Y rasa Ha
MNOTPY>KEHHOE B HUX
TeJs10. ApXuMeioBa
cuia

bubanoreka LIOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTopHas
paboTa
«Onpepnenenue
BbITAJIKUBAIOILEN
CHWJIBI, IEUCTBYIOIEN
Ha TeJIo,
NOrpy>KeHHOE B
KUJKOCTb»

bubanoreka LIOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas
paboTa 1o TeMe
«HccnepoBanue
3aBHCHUMOCTH Beca
TeJia B BOJle OT
06béMa
NOrpy>KEHHOU B
KUJKOCTb YacTH
TeJa»

Bubanoreka LIOK
https://m.edsoo.ru/ff0a3514

50

[I1aBaHue Tea

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3a96




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero| KonTpoa

paboThl

[IpakTHyec
paboThl

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

51

JlabopaTopHas
paboTa
"KoHcTpynpoBaHue
apeoMeTpa UJu
KOHCTpPyHUpOBaHUE
JIOJKHU U
ornpezesieHue eé
rpy30noAbEMHOCTH"

1

52

Pemienue 3aga4 no
TeMaM: «Ily1aBaHue
Cy/,0B.
BosayxorniaBaHue»,
«/laBsieHYEe TBepAbIX
TeJI, )KUIKOCTEH U
ra3oB»

bubanoreka LIOK
https://m.edsoo.ru/ff0a3654

53

MexaHu4yeckas
paboTa

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MoiHocTb. EAMHUIIBI
MOILIHOCTH

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-ucciaenoBaHue
"PacyéT MOIIHOCTH,
pa3BUBaeMoOM NpHu
oA bEMeE I10
JecTHuLe"

56

[IpocTbie MEXaHU3MBI.
Peryar. PaBHoBecue
CHWJI Ha pblyare

57

KoHTposibHas paboTa
no teMme «/laBjeHue
TBEPABIX TeJl,
YKUJKOCTEN U ra3oB»
/ Bcepoccuiickas
poBepoyYHas paboTa

58

PesepBHBIN YPOK.
Pabora c TekcTamu 1o
TeMe «/laBjeHHe
TBEPABIX TeJI,
YKUJKOCTEN U ra3oB»
/ Bcepoccuiickas
npoBepoyHas paboTa

bubanoreka LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pblyaru B TEXHUKE,
OBITY U IPUPOJE.
JlabopaTopHas
paboTa
«HccnepoBanue
yCJIOBUH PaBHOBECHS
pblyara»

Bubaunoreka LIOK
https://m.edsoo.ru/ff0a478e




n/o

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTpoa
paboThl

[IpakTHyec
paboThl

JlaTa
U3y4eHUs

JeKTpoHHbIe [UPPOBbIE
obpasoBaTesIbHble PeCypChI

60

Pemienue 3aga4 no
TeMe «Yc0oBuUd
paBHOBeCHSA pblyara»

bubanoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunueHT
M10JIE3HOTO AENUCTBUSA
MeXaHH3Ma.
JlabopaTopHas
paboTa «M3mMepeHue
KII/l Hak/10OHHOU
IJIOCKOCTH»

0.5

62

Penrenue 3azad o
TeMe "PaboTa,
MoIHoCTb, KIT/1"

bu6snoTteka LJOK
https://m.edsoo.ru/ff0a4c48

63

MexaHu4yeckas
3Heprus.
KuHeTu4yeckas u
MMOTEeHIMaJIbHasI
3Heprus

bubanoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUs
MeXaHUu4ecKou
3Hepruu

bubanoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YpOK-3KCIepUMEHT
110 TeMe
"JKcnepUMeHTalbHOE
omnpe/jiejieHue
W3MeHeHHUs
KUHEeTHYECKOM U
MMOTEHIIUAJIbHOU
3Hepruu npu
CKaTbIBaHWH TeJia 10
HaKJIOHHOM
nJjaockocTu"

66

KoHnTposibHast paboTa
no teme «Pabora u
MOILHOCTb. JHEPTUA»

67

PesepBHBIN YPOK.
Pa6oTa c TekcTaMH 1o
TeMe "MexaHH4YecKoe
JBIDKeHHe"

bubanoreka LIOK
https://m.edsoo.ru/ff0adeeb

68

Pe3epBHbIN ypOK.
Pa6oTa ¢ TekcTamu 1o
TeMe "PaborTa.
MouHocTb. JHeprus”

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

68

12




IHOYPOYHOE INNIAHUPOBAHMUE 8 KJIACC

Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTpo/ibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCYpChI

OcHOBHBIE
MOJIOXKEHUA
MOJIEKYJISIPHO-
KHUHETHYEeCKOH
TEOPUH U UX
OIBITHBIE

O TBEPXK/EHUS

bubauoreka LIOK
https://m.edsoo.ru/ff0a5256

Macca u pasmep
aTOMOB U MOJIEKY.JT

Mopenu TBEpLOTO,
KUJKOTO U
razoo6pasHoro
COCTOSIHUH
BellecTBa

bubanoreka LIOK
https://m.edsoo.ru/ff0a540e

O6BbsIcCHEHHE
CBOMCTB TBEP/OTO,
>KUJKOTO U
ra3oo6pasHoro
COCTOSTHUH
BellleCTBa Ha OCHOBE
I0JIOXKEHUH
MOJIEKYJISIPHO-
KUHEeTU4YEeCKOH
TEeopUuHr

Kpucrannnyeckuve u
amMopQHble TeJa

bubauoreka LIOK
https://m.edsoo.ru/ff0a5800

CMmauvBaHUe U
KalUJJIIPHOCTb.
[loBepxHOCTHOE
HaTsXKeHHe

bubauoreka LIOK
https://m.edsoo.ru/ff0a5530

TemoBoe
pacuMpeHue 1
ckaTtue

bubauoreka LIOK
https://m.edsoo.ru/ff0a5a26

Temneparypa.
CBsA3b TeMnepaTyphbl
CO CKOPOCTBIO
TEINJ0BOr0
JBUKEHUS 4acCTHL],

BHyTpeHHAda
3Heprus. Cnoco6bl
M3MeHeHUd
BHyTpeHHEeU
JHepruu

bubanoreka LIOK
https://m.edsoo.ru/ff0a5c60

10

Bupaml
TenJionepesayu

bubauoreka LIOK
https://m.edsoo.ru/ff0a6412




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

11

Ypok-koHpepeH A
"[IpakTHYeckoe
MCII0JIb30BaHUE
TEeNJIOBbIX CBOMCTB
BelecTB U
MaTepHaJsioB B
Les1ax
3Heproco6epexeHus"

1

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

12

KosinuecTtBo
TEIJIOTHI. YeJibHas
TEeIJIOEMKOCThb

bubaunoreka LIOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHue
TeIJIOBOro GajiaHca.
Tensioo6MeH U
TEeIJI0OBOE
paBHOBecHe

bubsaunoTteka LJOK
https://m.edsoo.ru/ff0a7088

14

JlabopaTopHas
paboTa
"UccnemoBanue
sIBJIEHUS
TernJoooMeHa pu
CMeIllUBaHUHU
XOJIOJZHOH U
ropsiue BoAbl"

bubanoreka LIOK
https://m.edsoo.ru/ff0a6a98

15

PacueT Ko/inyecTBa
TEeINJIOTHI,
HE0OX0UMOTro JJs
HarpeBaHMs TeJia U
BbIJIEJIIEMOT0 UM
PHU OXJIAXKEHHUH

16

JlabopaTopHas
paboTa
"OnpejgesneHue
yAeJbHON
TEMJI0eMKOCTH
BelecTBa”

bubaunoreka LIOK
https://m.edsoo.ru/ff0a6bb0

17

JHeprus TOIJIMBA.
YnenbHas TemsnoTta
CropaHus

bubaunoreka LIOK
https://m.edsoo.ru/ff0a7b5a

18

[lnaBnaeHue u
OTBep/leBaHUE
KPUCTA/JIMYECKUX
TeJl. Yae/ibHas
TenJioTa IIJIaBJeHUud

bubauoreka LIOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas
paboTa
"OnpenesieHre

bubauoreka LIOK
https://m.edsoo.ru/ff0a72fe




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

YA eJbHOM TEINJJI0ThI
IJIaBJIEHUS JibAA"

20

[lapoo6pa3oBaHue u
KOH/JIeHcalusl.
Hcnapenue

bubauoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. YgenbHas
TernJoTa
napoo6pa3oBaHus U
KOH/IeHCaI[UH.
3aBHMCUMOCTb
TeMIlepaTyphbl
KUIIEHUS OT
aTMocdepHOro
JlaBJIeHUS

bubsunoTteka [JOK
https://m.edsoo.ru/ff0a786c¢

22

BuiaxkHOCTB
BO3/yXa.
JlabopaTopHas
paboTa
"OnpegeneHue
OTHOCHUTEJIbHOH
BJIQXKHOCTHU
Bo3ayxa"

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

23

PelreHue 3a/ja4 Ha
omnpejieJieHHe
BJIQXKHOCTH BO3/yXa

24

[IpyuHI MBI pabOThI
TeINJI0BbIX
JiBUTaTEJIEH.
[lapoBast Typ6uHa.
JlBurarteJib
BHYTpPEHHETO
CropaHus

25

KII/l TenyioBoro
JBUTraTes .
TensioBble
JABUraTeJ U U
3amuTa
Oprma}omefi
cpeJibl

bubanoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUs
Y NIpeBpalleHus
3HEpPrYHU B
TEMNJI0BbIX
nporueccax

27

[TogroToBKa K
KOHTPOJIbHOU
paboTe 1o TeMe
"TensioBbIe

bubauoreka LIOK
https://m.edsoo.ru/ff0a83f2




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

SIBJIEHUS.
HN3MeHeHUEe
arperaTHbIX
COCTOSIHUH
BellecTBa"

28

KoHTposibHasd
paboTa o TeMe
"TenioBbIe
SIBJIEHUS.
H3meHeHHe
arperaTHbIX
COCTOSIHUH
BellecTBa”

bubauoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

JJieKTpU3ayus TeJl.
lBa pona
3JIEKTPUYECKUX
3apsAL0B

30

YPOK-HCCﬂeﬂOBaHI/Ie

"JneKkTpu3anUs Tea
WHJAYKIWEN U IPU
CONPUKOCHOBEHUU"

31

B3aumMopenicTBUe
3apSHKEHHBIX TeJl.
3akoH KysioHa

bubaunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

JJIeKTpHUYecKoe
noJie.
Hanpsi>keHHOCTB
3JIEKTPUYECKOTO
noJis. [lpuHUn
Cyneprno3suLuu
3JIEKTPUYECKUX
noJiex

bubanoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu
3JIEKTPUYECKUX
3aps/0B.
JJieMeHTapHbIN
3apan. CtpoeHue
aToma

34

[IpoBOAHUKU U
JIU3JIEKTPUKHU.
3aKOH COXpaHeHUs
3JIEKTPUYECKOT 0
3apaja

bubauoreka LIOK
https://m.edsoo.ru/ff0a8ef6

35

Penlenue 3agay Ha
NpYMeHEeHUe
CBOMCTB
3JIEKTPUYECKUX
3aps40B

bubaunoreka LIOK
https://m.edsoo.ru/ff0a90cc




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

36

JJIeKTpUYECKUH
TOK, YCJIOBUSA €r0
CyLeCTBOBAHMS.
HcTouynuku
3JIEKTPHUYECKOI0
TOKaA

bubauoreka LIOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBUs
3JIEKTPUYECKOTO
TOKa

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

38

Ypok-ucciaenoBanuve
"JleficTBHE
3JIEKTPHUYECKOTO0
oJisl Ha
IPOBOJHUKHU U
JIU3JIeKTPUKHU"

39

JJIeKTPHUYECKUH TOK
B MeTaJl/IaX,
YKUJIKOCTSX U ra3ax

bubaunoreka LIOK
https://m.edsoo.ru/ff0a9838

40

JdyieKTpUvecKas
Liellb U eé
COCTaBHbIE YAaCTH

41

Cuia ToKa.
JlabopaTopHas
pab6oTa "Mi3amepeHue
Y peryJiupoBaHue
CUJIbI TOKA"

0.5

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8bdé

42

JJIeKTpHUYecKoe
HanpsiKeHHe.
BosibTMeTp.
JlabopaTopHas
pab6oTa "3amepeHue
Y peryJMpoBaHUe
HanpsbkeHUus"

0.5

bubaunoreka LIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBJieHne
IPOBOJHUKA.
YaenvHoe
CONPOTUBJIEHUE
BelllecTBa

bubaunoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas
paboTa
"3aBUCUMOCTb
3JIEKTPUUYECKOTO
COMPOTHUBJIEHUS
NPOBOJHMKA OT €ro
JUIMHBI, TJIOLAIU
MONepeyHoro
CedyeHUs U
MaTepuaaa”

bubanoreka LIOK
https://m.edsoo.ru/ff0aa738




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

45

3aBHUCUMOCTb CHUJIbI
TOKa OT
Hanpsi>KeHHs. 3aKOH
OmMa f1 yyacTKa
enu

bubauoreka LIOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHas
paboTa
"UccnemoBaHue
3aBUCUMOCTHU CUJIBI
TOKa, UAYILEro
yepes pe3ucTop, OT
CONPOTHBJIEHHUS
pe3ucropa u
HaNpsDKeHUs Ha
pesucrtope”

bubauoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

[TocnepoBaTesibHOE
Y napaJijiejibHOe
coeJMHEHHUA
NPOBO/IHUKOB

48

JlabopaTopHas
pab6oTa "[IpoBepka
IpaBUJIa CJ0XKEHUS
HaMnpshKeHUH Npu
1oc/e0BaTeTbHOM
COeJUHEHUH JIBYX
pe3ucTopoB”

bubanoreka LIOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas
pab6oTa "[IpoBepka
npaBuUJIa JIJ1s1 CUJIbI
TOKa MpHU
napaJijieibHOM
COeIMHEHUH
pe3ucTopoB”

bubaunoreka LIOK
https://m.edsoo.ru/ff0aadle

50

PenieHnue 3ajay Ha
NpYUMeHeHUe
3akoHa OMa a4
Pa3/IM4HOTO
coeJIMHEHUS
NPOBOIHUKOB

bubanoreka LIOK
https://m.edsoo.ru/ff0aaf8a

51

Pa6oTa ¥ MOIIIHOCTb
3JIEKTPUYECKOTO
TOKa. 3aKOH
Jxoyna-JleHna

bubaunoreka LIOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTopHas
paboTa
"OnpenesieHre
paboThl U
MOIIIHOCTH

bubaunoreka LIOK
https://m.edsoo.ru/ff0ab3e0




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

3JIEKTPUYECKOT0
TOKa"

53

JJieKTpU4ecKue
Lenu u
NOTpeOUTENU
3JIEKTPUYECKOHN
3HEpPTHHU B OBITY.
KopoTkoe
3aMbIKaHUEe

bubauoreka LIOK
https://m.edsoo.ru/ff0ab660

54

[locTogHHBIE
MarHUThI, UX
B3aMMOJiefCcTBHE

55

Ypok-uccienoBaHue
"U3y4deHue nosen
MOCTOSTHHBIX
Mar{HuToB"

bubaunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

56

MarHuTHoOe 1oJie.
MarHuTHOe 1moJie
3eMJIH U ero
3HavyeHUe AJid
»)KU3HU Ha 3eMJie

bubaunoreka LIOK
https://m.edsoo.ru/ff0acOba

57

[loaroToBKa K
KOHTPOJIbHOU
paboTe 1o TeMe
"JJIeKTprUUecKre
3aps/bl.
3apsi>KeHHbIe TeJa U
ux
B3aUMO/J€CTBUSI.
[locToAHHBIN
3JIEKTPUYECKUU

TOK

bubaunoreka LIOK
https://m.edsoo.ru/ff0abd2c

58

KoHTposibHasa
paboTa o TeMe
"JJIeKTprUUecKue
3apAnbl.
3apsi>KeHHbIe TeJia U
ux
B3aMMOJIeHCTBUS.
[locTossHHBIN
3JIEKTPUYECKUH
TOK"
Bcepoccuiickas
poBepoYHast
paboTa

bubanoreka LIOK
https://m.edsoo.ru/ff0abea8

59

Pe3epBHbIN YPOK.
Pa6oTa ¢ TekcTamMmu
0 TeMe

bubauoreka LIOK
https://m.edsoo.ru/ff0acdcé




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHUyeckue
paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

"[TocTOSTHHBIN
3JIEKTPUYECKUU
TOK"
Bcepoccuiickas
poBepoYHas
paboTa

60

OnsIT IpcTena.
MarHuTHOE 1moJie
3JIEKTPUYECKOTO
ToKa MarHuTHoe
noJie KaTyIKH C
TOKOM

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

61

[Ipumenenue
3JIEKTPOMarHUTOB B
TeXHUKE.
JlabopaTopHas
pab6oTa "H3yuyeHue
JencTBUS
MarHUTHOTO MOJIs
Ha NPOBOJIHUK C
TOKOM"

0.5

bubaunoTteka IJOK
https://m.edsoo.ru/ff0ac74a

62

JJIeKTpoABUTATEb
NOCTOSIHHOTO TOKa.
Ucnosib30BaHue
3JIeKTPO/JBUTaTe e H
B TEXHUYECKHUX
YCTPOUCTBAX U HA
TpaHCIIOpTEe.
JlabopaTopHas
paboTa
"KoHcTpyupoBaHue
Y M3y4eHue paboThl
3JieKTpoABUraTess"

bubaunoTteka [JOK
https://m.edsoo.ru/ff0ac86c

63

OnbiTel Qapages.
3aKoH
3JIEKTPOMarHUTHOMN
MHAYKLUU. [IpaBuIo
JleHna

64

JJIeKTporeHepaTop.
Croco6mI
noJIy4YeHUus
3JIEKTPHYECKOH
3HEprUu.
JJIEKTPOCTAHIUHX Ha
BO300OHOBJISIEMbBIX
HMCTOYHUKAX
3HEepruu

65

[ToagroToBKa K
KOHTPOJIbHOM




Het/

Tema ypoka

KosinyecTBO 4acos

Bcero

KonTposibHble| [IpakTUUeckue
paboThl paboThl

JlaTa
U3y4eHUs

JJieKTpOHHbIE [UPPOBLIE
o6pa3oBaTesibHble PeCypChI

paboTe o TeMe
"JeKTpUYyecKue U
MarHUTHbIE
siBJieHus"

66

KoHTposibHas
paboTa o TeMe
"J/IeKTpUYecKre 1
MarHUTHbIE
sBJIeHUs"

bubsaunoTteka LJOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHBIN YPOK.
PaboTa c TekcTamMu
o TeMe "TenyioBbIe
aBjeHus"

bubauoreka LIOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHBIN YPOK.
Pa6oTa c TekcTaMu
110 TeMe
"MarHuTHbIe
aBiaeHus"”

OBILIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

68

4 14.5




IHOYPOYHOE INNIAHUPOBAHMUE 9 KJIACC

Het

Tema ypoka

KosimyecTBo 4acoB

Bcer

KoHTpoIbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4YeHU
1

JJ1IeKTpOHHbBIE IMPPOBbIE
ob6pa3oBaTeJsibHbIE

pecypchl

MexaHu4yeckoe
JIBUXKEHHeE.
MaTepuasibHas To4YKa

CucreMa oTcueTa.
OTHOCHUTENbHOCTD
MeXaHU4YeCcKoro
JBHKEHUS

bubaunoreka LIOK
https://m.edsoo.ru/ff0ad4
74

PaBHOMepHOe
NpsIMOJIMHENHOe
JIBIDKEHUE

bubaunoreka LIOK
https://m.edsoo.ru/ff0ad1
9a

HepaBHOMepHOEe
NpAMOJIMHENHOe
ABmxeHue. CpeHAA
Y MTHOBEHHas
CKOPOCThb

[IpamMonuHeliHOe
pPaBHOYCKOpEHHOE
JBIDKEHHUe.
YckopeHnue

bubanoreka LIOK
https://m.edsoo.ru/ff0ad8
d4

CkopocThb
NpAMOJIMHENHOT O
PaBHOYCKOPEHHOTO
JBr>xeHusd. 'padpuk
CKOPOCTH

JlabopaTopHas
paboTa
"Onpenenenuve
YCKOpEeHHUs TeJsia pU
PaBHOYCKOPEHHOM
JIBU>KEHUHU T10
HAKJIOHHOH
MJIOCKOCTH"

bubaunoreka LIOK
https://m.edsoo.ru/ff0adb
18

CBoGOHOE MaJleHue
TeJ1. OnbITeI ['aniuned

PaBHOMepHOe
JBU>KEHUe T10
oKkpyxHocTH. [leprof
Y 4acToTa
ob6paleHuUs.
JluHeViHasA U yrJjoBas
CKOPOCTH

bubauoreka LIOK
https://m.edsoo.ru/ff0ael
76

10

[leHTpOCTpeMUTENBH
0€e YCKOpeHHue




Het Tema ypoka KosinyecTBo 4acoB Jata | JsekTpoHHBbIe [UDPOBbIE
/ Bcer | KouTposbHbl| [IpakTryecku| 13Y1€HH obpasosaTe/ibHble
o | epa6oTsl e paboThbl & pecypeel
11 |IlepBbIii 3aKOH 1 bubauoTteka LLIOK
HbroToHa. BekTop https://m.edsoo.ru/ff0ae6
CUJIBI 12
12 |BTopo# 3aKoH 1 bu6bsauoTteka [JOK
HbroToHa. https://m.edsoo.ru/ff0ae?
PaBHOzelcTBY0OIIaA 2a
cua
13 |Tpetuiu 3aKOH 1 bubauoTteka LLIOK
HbroToHa. https://m.edsoo.ru/ff0ae9
Cynepnosunus cuj 82
14 |PemueHue 3a7a4 Ha 1 bubsaunoTteka [JOK
IpUMeHEeHHE 3aKOHOB https://m.edsoo.ru/ffO0aeb
HrproToHa 6c
15 |Cusa ynpyrocru. 1 bubauoTteka LLIOK
3akoH 'yka https://m.edsoo.ru/ff0aec
a2
16 |PeleHue 3ajay 1o 1
TeMe «Cuiia
YOPYTOCTU»
17 |JlabopaTopHas 1 1 bu6sunoTteka [JOK
pa6oTa https://m.edsoo.ru/ff0aee
«Onpenenenue 28
YKEeCTKOCTH
NPY>KUHbI»
18 |Cuna TpeHus 1 bu6snoTteka [JOK
https://m.edsoo.ru/ffO0af7
38
19 |Pemenue 3a7a4 110 1 bubanoreka LIOK
TeMe «CHJ1a TpeHUs» https://m.edsoo.ru/ff0afa
26
20 |JlabopaTopHas 1 1 bu6snoteka [JOK
paboTa https://m.edsoo.ru/ff0af8
"OnpeneneHuve be
Ko3pduireHTa
TPEHHUS CKOJIbXKEHUS"
21 |PemeHwue 3a7a4 no 1 bubaunoreka LIOK
TeMe "3aKOoHbI https://m.edsoo.ru/ffOafb
HrproToHa. Cuna 8e
ynpyroctu. Cuia
TpeHUs"
22 |Cuna TSKeCcTH U 1 bubaunoreka LIOK
3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0af0
TATOTEHUSL. 44
YckopeHnue
CBOGOZHOTO MaZleHUS
23 |Ypok-koHdepeHLUs 1 1

"JIBH>KeHHE TeJl




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

BOKpYT
rpaBUTALMOHHOTO
neHTpa (CosiHeyHast
cucTema).
FamakTuku"

24

Pemenue 3aga4 no
TeMe "CuJia TSXKeCcTHU
Y 3aKOH BCEMHUPHOT0
TAroTeHuqa"

bubauoreka LIOK
https://m.edsoo.ru/ff0af5f
8

25

[lepBasa KocMHU4ecKad
CKOpPOCTb.
HeBecoMocTh u
neperpysku

bubauoreka LIOK
https://m.edsoo.ru/ff0af3
3c

26

PaBHOBecue
MaTepHaanoﬁ
TOYKH. AOCOJIIOTHO
TBEpJoOe TeJlo.
PaBHOBecue
TBEpPAOro TeJa C
3aKpeMJIEHHOH 0ChIO
BpalleHus1. MOMeHT
cuibl LlenTp
TSXKeCTH

bubanoreka LIOK
https://m.edsoo.ru/ffO0afe
36

27

PaBHOBecue
MaTepuaJbHOH
TOYKH. AGCOJIIOTHO
TBEpLo0e TeJlo.
PaBHOBecue
TBEPAOTO TeJia C
3aKpeIIEHHOH OCbI0
BpalleHus1. MOMeHT
cuibl LlenTp
TSKECTH

28

Penienue 3agay no
TeMe "MOMEHT CUJIBL.
LlenTp TsxecTH"

bubanoreka LIOK
https://m.edsoo.ru/ff0b02
b4

29

[TogroToBKa K
KOHTPOJIbHOU paboTe
110 TEME
"MexaHu4YecKoe
JBHIKEHHE.
BzaumogelicTBue

TeJ

bubaunoreka LIOK
https://m.edsoo.ru/ff0b04
08

30

KonTposibHas paboTta
110 TeMe
"MexaHHUYecKoe
JBHKEHHeE.

bubaunoreka LIOK
https://m.edsoo.ru/ff0b06
ec




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

B3aumojeiicTBue

TeJa

31

WUmnyibc Tesa.
UMnysibc CUIIBL.
3aKOH COXpaHeHHUA
UMIIyJibCa. YIIpyroe u
Heynpyroe
B3aUMoO/ielicTBUE

bubauoreka LIOK
https://m.edsoo.ru/ff0b07
fa

32

Peuienue 3aja4 no
TeMe "3aKoH
COXpaHeHHUs
HMIyJibca"

bubsaunoTteka LJOK
https://m.edsoo.ru/ff0b09
6¢c

33

Ypok-KoHbepeHIHs
"PeakTHBHOE
JIBI>KEHME B IPUPOJIE
U TEXHUKe"

34

MexaHn4yeckad
paboTa ¥ MOILHOCTb

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0Oa
84

35

Pa6oTa cuibl
TAXECTH, CUJIBI
YIPYTOCTH U CHJIBI
TPEeHUs

bubanoreka LIOK
https://m.edsoo.ru/ff0b0d
b8

36

JlabopaTopHas
paboTa
«Onpepnenenuve
paboThI CUJIbI TPEHUS
IpU paBHOMEPHOM
JIBU>KEHUHU TeJia 110
rOPU30HTAJIbLHOU
OBEPXHOCTU»

37

CBA3b 3HEpPIrUU U
paboThI.
[ToTeHnMaibHada
3Heprud

38

KuneTu4yeckas
3Heprus. Teopema o
KHHEeTHYEeCKOH
3Hepruu

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0c
32

39

3aKOH COXpaHeHHUA
SHEPruy B MeXaHUKe

40

JlabopaTopHas
paboTa «M3y4yeHue
3aKOHa COXpaHeHUs
HEPTUU»

bubaunoreka LIOK
https://m.edsoo.ru/ff0b12
fe




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

41

KonebarenbHoe
JBIDKEHHE U ero
XapaKTEPUCTUKH

bubauoreka LIOK
https://m.edsoo.ru/ff0b18
58

42

3aTyxawliue
KoJ1e0aHUsl.
BeiHyX/1eHHbIEe
KosiebaHUs. Pe3oHaHC

bubsaunoTteka LJOK
https://m.edsoo.ru/ff0b20
fo

43

MaTteMaTH4eCKUHU U
NPY>XKUHHbIX
MasITHUKHU

44

Ypok-uccienoBaHue
«3aBUCUMOCTb
nepuoja KosebaHuu
OT >KECTKOCTHU
NpYy>KUHBI U MacChl
rpysa»

bubsaunoTteka [JOK
https://m.edsoo.ru/ff0b19
7a

45

[IpeBpaieHue
3HEepruu npu
MeXaHUYEeCKUX
KO0JIeOaHUSIX

46

JlabopaTopHas
paboTa
«Onpenenenue
4acTOThI U Tepro/ia
KoJiebaHUH
NpYy>KUHHOTO
MasiTHUKa»

bubaunoreka LIOK
https://m.edsoo.ru/ffObla
ec

47

JlabopaTopHas
pab6oTa «IIpoBepka
HE3aBUCUMOCTHU
nepuozia Kosie6aHui
rpy3a, No/iBEeLIeHHOI 0
K HUTH, OT MaccChbl
rpy3a»

bubauoreka LIOK
https://m.edsoo.ru/ff0b19
7a

48

MexaHu4yeckue
BoJIHBI. CBOMICTBA
MeXaHU4YeCKUX BOJIH.
[IponosibHBIE U
nonepevyHble BOJIHbI

bubauoreka LIOK
https://m.edsoo.ru/ff0b21
fe

49

Ypok-koHpepeH1 Mg
"MexaHHYecKHe
BOJIHBI B TBEPIOM
Tesie. CeicMHUYecKue
BOJIHBI"

50

3BYK.
PacnpocTpaHeHnue u
OTpakeHHe 3BYKa




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

51

Ypoxk-uccienoBanue
"Ha6aropenue
3aBHCHMOCTH
BBICOTBI 3BYKa OT
4acToThI"

1

52

['POMKOCTEL 3BYKa U
BbICOTA TOHA.
AxycTudecknm
pe3oHaHC

53

Ypok-koHdepeH U
"YbTpasByK U
HH}Pa3BYK B
npUupo/ie U TexHUke"

bubauoreka LIOK
https://m.edsoo.ru/ff0b23

ca

54

[loaroToBKa K
KOHTPOJIbHOU paboTe
1o TeMe "3aKOHBI
COXpaHEeHHUs.
MexaHu4yeckue
KoJie6aHUsSA U BOJIHbI"

bubanoreka LIOK
https://m.edsoo.ru/ff0b25
fo

55

KoHTposibHas paboTa
o TeMe "3aKOHBI
COXpaHeHHUsl.
MexaHu4yeckue
KoJieGaHHUS Y BOJHBI

56

JJIeKTpOMarHuTHOE
noJe.
JJIeKTpOMarHuTHbIE
BOJIHBI

bubanoreka LIOK
https://m.edsoo.ru/ff0b2a
be

57

CBoucTBa
3JIEKTPOMAarHUTHbIX
BOJIH

58

Ypok-koHdepeHUs
"llkana
3JIEKTPOMAarHMUTHBIX
BOJIH.
Hcnonb3oBaHue
3JIEKTPOMarHMUTHBIX
BOJIH JIJISI COTOBOM
cBA3U"

bubaunoreka LIOK
https://m.edsoo.ru/ff0b2f
eb6

59

Ypok-ucciaenoBaHue
"U3y4eHne CBOUCTB
3JIEKTPOMarHMUTHBIX
BOJIH C IOMOILbIO
MOOUJIBHOTO
TesiepoHa"

bubauoreka LIOK
https://m.edsoo.ru/ffOb2c
6¢C

60

Pemenue 3aJa4 Ha
onpejgesieHue
YaCTOThbI U AJINHBI




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

3JIEKTPOMAarHUTHOM
BOJIHBI

61

JJIeKTpOMarHuTHas
npupo/a cBeTa.
CkopocTh cBeTa.
BosiHOBBIE CBOWICTBA
cBeTa

bubauoreka LIOK
https://m.edsoo.ru/ff0b31
do

62

HcToyHuMKM cBeTa.
[IpsimosinHeHOe
pacnpocTpaHeHue
cBeTa. 3aTMEHUSA
CousiHya 1 JIyHbI

bubauoreka LIOK
https://m.edsoo.ru/ff0b36
58

63

3aKOH OTpakeHus
cBeTa. 3epkaJjia.
Penienue 3aga4 Ha
NpUMeHeHUe 3aKOHa
OTpakeHHUs CBeTa

bubaunoreka LIOK
https://m.edsoo.ru/ff0b38
c4

64

[Ipenomiienure cBeTa.

3aKOH npeJsioMJIEHUs
CBeTa

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

65

[losiHOe BHYTpeHHee
OTpa’keHHe CBeTa.
Hcnonbp3oBaHue
MOJIHOT'O
BHYTPEHHETO
OTPa>KeHUH B
ONTUYECKUX
CBETOBOJax

bubaunoreka LIOK
https://m.edsoo.ru/ff0b3c
Sc

66

JlabopaTopHas
paboTa
"UccinepoBaHue
3aBUCHMMOCTH yTJjia
npeioMJIeHUs
CBETOBOTO JIy4a OT
yrJia naZieHys Ha
rpaHuiie "BO3AyX-

CTEKJIO

67

Ypok-koHpepeH1 A
"Ucnosib30BaHUe
IIOJIHOT'O
BHYTpPEHHETro
OTpaKeHHUS:
CBETOBO/IblI,
ONTHKOBOJIOKOHHAsA
CBA3L"

68

JIun3el. OnTuyeckad
CWJIa JINH3bI

bubaunoreka LIOK
https://m.edsoo.ru/ffOb3f
2c




Het Tema ypoka KosinyecTBo 4acoB Jata | JsekTpoHHBbIe [UDPOBbIE
/ Bcer | KouTposbHbl| [IpakTryecku| 13Y1€HH obpasosaTe/ibHble
o | epa6oTsl e paboThbl & pecypeel

69 |[locTpoeHue 1 BubsnoTeka LIOK
M300paKeHU! B https://m.edsoo.ru/ff0b44
JIMH3aX 4a

70 |JlabopaTopHas 1 1 bu6bsauoTteka [JOK
pa6oTta https://m.edsoo.ru/ff0b42
"OnpeneneHve 06
dokycHoro
pacCcTOosIHUSA U
ONTHUYECKOU CUJIBI
cobuparole JUH3bI"

71 |Ypok-koH)epeHLUs 1 1 bu6bsauoTteka [JOK
"OnTuyeckue https://m.edsoo.ru/ff0cOa
JINH30BbIe NpHUbOpbI" 7e

72 |I'ma3 kak ontudeckasi| 1 bubanoreka LIOK
cuctema. 3peHue https://m.edsoo.ru/ff0b46

84

73 |Ypok-koHdepeHLI U 1 1
"lepekTrl 3peHus.

Kak coxpaHuUTh
3peHue"”

74 |PasnoxeHue 6eJi0ro 1 bubaunoreka LIOK
CBeTa B CIIEKTD. https://m.edsoo.ru/ff0cOf
OnbITel HhIOTOHA. 4c
CioxeHue
CHEeKTpabHbIX
1BeTOB. /lucnepcusa
CBeTa

75 |JlabopaTopHas 1 1 bu6sunoTteka [JOK
pa6oTta "OnbITHI 1O https://m.edsoo.ru/ff0cOe
pasJioKeHHo 6es10ro 2a
CBeTa B CIIEKTP U
BOCIIPHUSATHIO 1IBETA
npeAMeTOB PU UX
Ha6JII0JleHUU Yepes
11BeTOBble QUIbTPHI"

76 |YpOK-IpaKTUKYM 1 1
"BosiHOBbIE CBOMCTBA
CBeTa: iUcIepcus,
vHTepdepeHIUs U
audpakuus”

77 |OnbiThl Pesepdopaa 1 Bub6anoTeka [IOK
U IJIaHeTapHas https://m.edsoo.ru/ff0c12
MoJieJIb aTOMa a8

78 |Iloctysatel bopa. 1
Mopenb atoma bopa

79 |Hcnyckanue u 1 Bu6snoTeka LJOK

MOTJIOIIeHHe CBeTa
aToMoM. KBaHTHI.

https://m.edsoo.ru/ff0c14
4c




Het Tema ypoka KosinyecTBo 4acoB Jata | JsekTpoHHBbIe [UDPOBbIE
/ Bcer | KouTposbHbl| [IpakTryecku| 13Y1€HH obpasosaTe/ibHble
o | epa6oTsl e paboThbl & pecypeel
JluHenyaTbie
CHEKTpPhI
80 |Ypok-npaKTUKyM 1 1 bubauoTteka LLOK
"Habnwopenue https://m.edsoo.ru/ff0c15
CIIEKTPOB 50
vcnyckaHus"
81 |PagnoaKTHBHOCTb U 1 bubaunoreka LIOK
eé BU/IbI https://m.edsoo.ru/ff0c16
72
82 |CtpoeHHe aTOMHOIO 1 bu6bsaunoTteka [JOK
aapa. HykionHasa https://m.edsoo.ru/ff0c18
Mo/iesb ac
83 |PaguoakTuBHBIE 1 bu6sunoteka [JOK
npeBpalleHus. https://m.edsoo.ru/ff0cla
H3o0ToIbI 14
84 |PemeHue 3a1a4 no 1 bubauoreka LIOK
TeMe: https://m.edsoo.ru/ff0clb
"PaguoaKTHUBHbIE 4a
npeBpauieHus"
85 |llepuopa noaypacnaaa
86 |Ypok-koHdepeHIUs 1 Bbub6anoTeka [IOK
"PaiM0aKTUBHbIE https://m.edsoo.ru/ff0c21
HU3JIy4eHHUd B 26
npupo/ie, MeIULIUHE,
TexXHUke"
87 |AnepHble peaKkUH. 1 bu6snoteka [JOK
3aKOHbI COXpaHEHHUS https://m.edsoo.ru/ffOclc
3apAL0BOro U 58
MaccOBOT0 YUCEeJ
88 |JHeprus cBa3u 1 Bub6anoTeka [IOK
aTOMHBIX s/ep. CBsA3b https://m.edsoo.ru/ff0cld
MaccChbl U JHEpPTUHU 7a
89 |Pemenue 3aja4 1o 1
TeMe "flepHble
peakiuu"
90 |Peakuuu cHHTe3a U 1 bubauoreka LIOK
JleJIeHUs SJep. https://m.edsoo.ru/ffOcle
W CTOYHUKY S3HEPTUH 88
CoJiH1Ia U 3BE3/]
91 |Ypok-koHdepeHIUs 1 1

"fAnepHas
3HepreTHKa.
JelicTBus
PaZMOaKTUBHBIX
W3JIyYeHUH Ha KUBbIe
opraHuambl"




HeTt

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jarta
V3y4eHU
g

JJIeKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

92

IloaroToBKa K
KOHTPOJIbHOU paboTe
110 TEME
"JJIeKTpOMarHuTHoOe
moJie.
JJIeKTpOMarHUTHbIE
BoJIHBI. KBaHTOBBIE
qaBJjieHus"

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

93

KonTposbHas paborta
110 TeMe
"J/IeKTpOMarHuTHoOe
moJie.
JJIeKTPOMarHUTHbIE
BOoJIHBI. KBaHTOBBIE
qaBJjieHus"

94

[ToBTOpEHME,
00001IIEHHE.
JlabopaTopHble
paboThI IO KypCy
"B3auMopericTBre

TeJa

bubanoreka LIOK
https://m.edsoo.ru/ff0c24
S5a

95

[ToBTOpEHME,
00001IIEHHE.
PelieHre pacyeTHbIX
Y KaueCTBEHHBIX
3aj1ay 0 TeMe
"TenioBbie
npoueccer”

bubanoreka LIOK
https://m.edsoo.ru/ff0c25
72

96

[ToBTOpEHME,
060061IeHHE,
PelieHre pacyeTHbIX
Y KaueCTBEHHBIX
3azay o teme "KII/I
TEIJIOBbIX
apurartesien”

bubanoreka LIOK
https://m.edsoo.ru/ff0c2a
22

97

[ToBTOpEHME,
0600IIeHHE.
PellieHHe pacyeTHBIX
Y KayeCTBEHHbIX
3agay o teme "KII/I
3JIEKTPOYCTAaHOBOK"

bubaunoreka LIOK
https://m.edsoo.ru/ff0c2b
30

98

[ToBTOpEHME,
06001IeHHE.
JlabopaTopHble
paboThI O Kypcy
"CBeTOBbIE ABJeHUA"

bubauoreka LIOK
https://m.edsoo.ru/ff0c2c
52




Het Tema ypoka KosinyecTBo 4acoB Jata | JsekTpoHHBbIe [UDPOBbIE
/ Bcer | KouTposbHbl| [IpakTryecku| 13Y1€HH obpasosaTe/ibHble
o | epa6oTsl e paboThbl & pecypeel

99 |IloBTOpEHHME, 1 bubauoTteka LLIOK
06061eHHe. PaboTa ¢ https://m.edsoo.ru/ff0c2d
TEKCTaMH 110 TeMe 6a
"3aKOHbI COXpaHeHUs
B MeXaHHKe"

100 ([ToBTOpEHME, 1 bubauoTteka LLIOK
obob61enue. Pabora c https://m.edsoo.ru/ffOc2e
TEeKCTaMU [0 TeEMe 82
"KosiebaHud u
BOJIHBI"

101 ([ToBTOpEHHUE, 1 bubsunoTteka [JOK
o6o061eHHe. PaboTa ¢ https://m.edsoo.ru/ff0c30
TEKCTaMU 110 TeMe 44
"CBeToBbIe sIBJIEHUS"

102 |IloBTOpEHHUE, 1
obob61enue. Pabora c
TEeKCTaMH 110 TEME
"KBaHTOBas u
AajepHas pusnka”

OBUIEE KOJTMYECTBO 102 3 27

YACOB I10 [TPO'PAMME




IPOBEPAEMBIE INPEJMETHBIE PE3YJbTATHI OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM

7 KIIACC

Kox
MPOBEPIEMOT0
pe3yJbTara

1.1

IMPOTPAMMBI OCHOBHOTI'O OBIIET'O OBPA30BAHUMA

IIpoBepsieMble MpeaMeTHBIE Pe3yIbTAaThl 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCII0JB30BATh N3YYCHHBIC ITIOHATUA

1.2

pasnuuaTh SIBJIEHUS IO OIMCAaHMIO HX XapaKTepPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX TaHHOE (PU3UIECKOE SIBIICHHE

1.3

pacIio3HaBaTh MPOSBICHUE H3YIEHHBIX (PU3NUECKIX SBICHHH B OKPY>KAIOIIEM MUPE, B TOM YHCIIE
(u3nyuecKue SBICHUS B MPHUPOJAE, MPHU 3TOM IEPEBOMUTH MPAKTHUYCCKYIO 33qady B YUEOHYIO,
BBIICTISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SIBJICHUN

1.4

OIUCHIBATh HU3YYCHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHHS, HCIONB3Ys (GH3UUIECKHEe
BEJIMYMHBI, [TPH OIIMCAHUHU MMPABWIBHO TPAKTOBATh PU3MUYCSCKUIN CMBICIT HCIIOJIBb3YEMbIX BEIUYHH,
UX 0003HAYCHUS U CIUMHUIBI QUIUUCCKUX BEIMYMH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIIUE TAHHYIO
(GU3UYECKYIO BENUYMHY C APYTUMH BEJIUYMHAMHE, CTPOUTH rPpaMKy U3yYSHHBIX 3aBUCUMOCTEH
(PU3HYECKIX BEIIMIMH

1.5

XapaKTepU30BaTh CBOICTBA Tel, GPU3NUECKUE SBICHUS U MIPOLECCHI, UCTIONB3Ys H3yUSHHbIE 3aKO0-
HBI, TIPH 9TOM J1aBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA ¥ 3alUCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKECHHE

1.6

OOBSCHITH (PU3UYECKUE SIBICHUS, MPOIECCH M CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyalMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISABIATH IPUUHMHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTH O0BSICHEHUE M3 1 — 2 JIOTUYECKHX IIaroB ¢ OMOpoi Ha 1 — 2 M3yYeHHBIX CBOMCTBA
(U3UYECKUX SIBICHUH, GU3NIESCKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3a1aul B 1 — 2 nefCTBUS, UCTIONB3Ys 3aKOHBI M (DOPMYIIbI, CBSI3BIBAIOIINE
(u3NUeCKie BEIMYMHBI: Ha OCHOBE aHAIIN3a YCIOBHS 3a/Iaud 3aIMCBIBATH KPATKOE YCIIOBHE,
MOJCTABIIATH (PU3MIECKUE BETHIHHBI B POPMYIIBI M TIPOBOIUTH PACUETHI, HAXOJUTh CIIPABOYHBIE
JaHHBIE, HEOOXOIMMBIE JUIS peIleHWs 3a4ad, OICHMUBATh PEATHUCTUYHOCTh MMOTYYEHHOMH

(hn3HYEeCKON BEJIMUMHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEIINTh MPH MOMOIIM (HU3NYECKHX METOAOB, B
OTIMCAHUU MCCIICOBAHUS BBIACTITH MPOBEPSIEMOE IMPEANONOKEHNUE (THIOTE3y), pa3indyarh M
UHTEPIPETUPOBATH MOTYUYEHHBIH pe3yIbTaT, HAXOAUTH OMMOKY B XOJIE€ OIBITA, EIaTh BHIBOABI

10 €ro pe3ysbTaTam

1.9

MPOBOJNTE OMNBITH IO HAOMIONCHUIO (U3MYCCKUX SBICHUHA WIN (DU3NYECKUX CBOKCTB TeEw:
(hopMyIHpoOBaTh TPOBEPSEMBIC TPEANONOKCHNS, COOMpPATh YCTAaHOBKY H3 IIPEIOKECHHOTO
000pYHOBaHMS, 3AITUCHIBATE XOJ1 OIBITA U (JOPMYIIHPOBATH BHIBOJBI

1.10

BEITIONHATE TPSIMBIE H3MEPEHUS C HWCIOJNB30BAHUEM AaHAIOTOBEIX W HUQPPOBBIX MPHOOPOB,
3aMKChIBATh IOKA3aHMS TPUOOPOB € YIETOM 3aJJaHHOW a0COIOTHOW NOTPEITHOCTH U3MEPESHUH

MIPOBOJUTH HCCJIEOBAaHWE 3aBHCHMOCTH OJHOW (M3MYECKOH BEIMYHMHBI OT JpPYyrodl c
WCTIONIb30BaHNEM NPSIMBIX H3MEPEHHUH, Y4acTBOBATh B INITAHUPOBAHUH YIEOHOTO HCCIIeIOBAHNS,
coOMpaTh YCTaHOBKY M BBIIOJIHATH U3MEPEHHS, CIenys MPEATIoKeHHOMY IIaHy, (PMKCHPOBAThH
Pe3yIBTATHI IOTyYEHHOM 3aBUCUMOCTH (DM3HMUCCKUX BEJIMYMH B BUIC MTPEIIOKCHHBIX TaOIHII U

I‘pa(bI/IKOB, JACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM MCCJICHOBAHU

MIPOBOJIUTH KOCBEHHBIE N3MEPEHHs QU3MIECKUX BEIMUYHH, CIIEAYs MPEUI0KEHHON HHCTPYKIIUH:
IIPY BHITOJTHEHUHN M3MEPEHUI COOMPATh SKCIIEPUMEHTANIBHYIO YCTAaHOBKY M BRIYMCIISTH 3HAUCHUE

UCKOMOMH BEJIUYHHBI




Kon
MPOBEPSIEMOT0
pe3yabTaTa

1.13

IIpoBepsieMblie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

COOJIFO/IATh MPaBWJIa TEXHUKU 0€30IIACHOCTH IIPH paboTe ¢ 1ab0paTOPHBIM 000pYI0BaHHEM

1.14

yKa3bIBaTh MPUHIMIIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB, XapaKTepHU30BaTh
MNPUHIMIB JEHCTBUS HM3YYCHHBIX HPUOOPOB M TEXHHYECKHX YCTPOHCTB C IOMOIIBIO HX
OIIMCAHWS, UCHOJIB3YS 3HAHMS O CBOMCTBaX (PM3UUECKUX SBICHUN W HEOOXOOUMEIEC (pru3ndaeckue
3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MPUMEPHI (HAXOANTh MH(POPMAIHIO O MPUMEPAX) MPAKTHISCKOTO HCIOJIb30BAHMUS
(bM3HYECKNX 3HAHWH B MMOBCEHEBHOW XKU3HH JIJIs o0ecTrieueHus] 0€30IaCHOCTH MPH 00paIleHuN
¢ npubopaMy U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3IO0POBbS U COOJIONCHHS HOPM
HKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie

1.16

OCYIIECTBIIATH 0TOOP UCTOYHUKOB HH(pOpPMAITNK B ceTH MHTEpHET B COOTBETCTBHHU C 3aIaHHBIM
MTOWCKOBEIM 3alpocoM, Ha OCHOBE WMEIONIMXCS 3HAaHMW W TYTEM CpaBHEHHS PAa3JIMIHBIX
HCTOYHUKOB BBIIENATE HHPOPMAIHIO, KOTOpas SIBJIAETCS MIPOTUBOPEYUBOI
WJIM MOKET OBITh HEIOCTOBEPHOM

WCTIONB30BATh TPH BBIIONHEHNHM YYEOHBIX 3aJaHWil HAYYHONONYJAPHYIO JIHTEPaTypy
(u3HYecKoro CcoJiepKaHusA, CIPaBOUYHBIE MaTepuallbl, pecypchl ceTu VHTepHeT, BIaieTh
npuéMaMi KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs WMHPOpPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B JPYTYIO

co3/aBaTh COOCTBEHHbIE KpaTKHE IHUChbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBe 2 — 3
HMCTOYHHUKOB MH(POPMALUN (PU3HUECKOTO COJEpKaHUs, B TOM YUCIIE MMyOJIUYHO AeNaTh KpaTKue
COOOIIEHNS O pe3ysbTaTax IMPOCKTOB WU YYEOHBIX HCCIICIOBAHWH, NMPH STOM TPaMOTHO
HCTIOJNIB30BaTh W3yYCHHBIA TIOHATHIHBIA anmapaT Kypca (U3UKH, COITPOBOXKIATh BHICTYIICHHE
Tpe3eHTaluen

1.19

IIPpU BBINIOJHCHUHA y‘{e6HLIX IMPOCKTOB U I/ICCJ'Ie}lOBaHI/Iﬁ pacupeaciiaThb 00SI3aHHOCTH B rpynre B
COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJadaMH, CJICOAUTH 3a BBIIIOJIHCHUCM IIJIaHa HeﬁCTBHﬁ,
aJICKBAaTHO OICHMBATh COOCTBEHHBIN BKJIaaQ B OCATCIBHOCTH TI'PYIIIbI, BBICTpaUBaTh

KOMMYHUKAaTHBHOC BSaHMOﬂeﬁCTBHe, YUYUTBIBAsE MHCHUC OKPYKAIOIINX

8 KIIACC

Kon
NMPOBEPSIEMOr0
pe3yabTarTa

1.1

IIpoBepsieMmble npeaMeTHbIE pe3yIbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHus

HCIIOJIB30BaTh IOHATHUA

1.2

pa3iauyaTh SBJIEHMA IO OIMCAaHMIO HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONIHX JTaHHOE (HU3NUECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (DU3NYECKUX SIBICHUN B OKPY’)KAIOIIEM MHpPE, B TOM YHCIIE
¢usnyeckue SBIEHHS B INPUPOJE, NMPU 3TOM NEPEeBOJHUTH IPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJIEJIATH CYIIECTBEHHBIE CBOHCTBA (IPH3HAKH) (PU3NYECKHX SBICHHUH

1.4

OTIMCHIBATh U3YUCHHBIC CBOWCTBA T U (PU3NUYECKUE SIBIICHUS, UCTIONB3Ys (PH3HUCCKHUE BETHMUNHEI,
IPU ONTMUCAHWHM NPABMJIBHO TPAKTOBATH (PM3WUYECKHH CMBICT HCIIONBb3YEMBIX BEJMYHMH, 0003HaUe-
HUS ¥ €JUHULBI PU3NYECKUX BEJTMYHH, HAXOANUTH (GOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PH3NIECKYIO
BEIMYHMHY C APYTHMH BEIMYMHAMH, CTPOUTH TpadUKU W3yUEHHBIX 3aBHCUMOCTEH (hM3NUECKUX

BCJIIMYNH

1.5

XapaKTepH30BaTh CBOICTBAa Tels, (HU3WUYECKHE SBIECHHS W MPOLECCH, HCHONb3YsS H3y4YeHHbBIE
3aKOHBI, [IPU 3TOM JIaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €0 MaTEMaTHYECKOE
BBIPaKCHUE




Kon
NPOBEPAEMOro
pe3yabTaTa

1.6

IIpoBepsieMblie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOMI
MPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusi

OOBSACHATh (PU3MUYECKUE MPOIECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE CHTYyaluid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CIIECTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1 — 2 JOrMyecKux IIaroB ¢ MOMOIIBI0 1 — 2 W3y4eHHBIX CBOMCTBa (pU3HUECKuX
SIBIICHUH, (DU3MIESCKHX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyéTHEIC 3319 B 2 — 3 IeUCTBHS, UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAOIIIE (HH3H-
YECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHA 3a/1a4H 3aHUChIBATh KPAaTKOE YCIOBHUE, BBISBISTD
HEJOCTATOK JaHHBIX JUIS PEIIeHUs 3aa4H, BHIOMPATh 3aKOHBI U (hOPMYJIIbI, HEOOXOAUMBIC TS €€
pelIeHus, MPOBOJIUTh Pacu€Thl M CPaBHUBAThH IOJyUYEeHHOE 3HAUCHWE (U3NYSCKOH BEIUYHHBI
C M3BECTHBIMH JJAHHBIMH

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOPBIE MOKHO PELINTh INPH HOMOIIH (H3HYECKHX METOJOB,
UCIOJb3ys OINMCAHUE WCCIICAOBAaHUs, BBIAEIATH IPOBEPAEMOE NPEANONI0KEHUE, OLIEHUBATh
MPABHIILHOCTH MOPSAIKA IPOBEICHUS HCCIEIOBAHMUS, 1E1aTh BHIBOIbBI

1.9

MPOBOAUTE OMBITHI 10 HAOTIOICHUIO (PU3NYIECKUX SIBICHUN MIIH (GU3UUECKUX CBOMCTB Tel: (opMy-
JUPOBaTh IPOBEpSEMBIC MNPEATIONOXKCHUSI, COOMpaTh YCTAaHOBKY W3  IPEIIOKEHHOTO
000pYIOBaHMS, OIIMCHIBATH XO OIBITA B (HOPMYINPOBATH BHIBOIBI

1.10

BHITIOJNIHATh TMpPSIMbIE H3MEPEHUS C MCIOJIB30BAaHUEM AaHAJIOTOBBIX NPHUOOPOB W JATUYHUKOB
(M3MUECKUX BEIMYHNH, CPABHUBATH PE3yIbTATHl M3MEpEeHHH ¢ y4EToM 3aJaHHON abCOIIOTHOM
MOTPEUTHOCTH

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3UUECKOM BETMYHUHBI OT JPYTOM ¢ UCTIOIB30BA-
HUEM TPSMBIX H3MEPEHUH: IUIAHUPOBATH HCCIIEAOBAHUE, COOMPATh YCTAHOBKY M BEHITIONHSITH
U3MEPEHMS, CIIeIY s IPEUIOKEHHOMY TUIaHy, QUKCHPOBATH Pe3yIbTaTHl MOIYICHHOH 3aBHCHMOCTH
B BUJIe TabIuI U TpadMKOB, JeJIaTh BHIBOJIBI [0 PE3yIbTaTaM HCCIIeI0BaHUS

1.12

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MYECKUX BEJIHYUH: IJIAHHUPOBATh M3MEpEHUs, coOupaTth
9KCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIEeNys NPEeAOKEHHON MHCTPYKUUH, U BBIYUCIATH 3HAYCHHE
BEJIMYMHBI

1.13

coOJIIOIATh MPAaBUJIa TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ 1abopaTOPHEIM 000pyI0BAHHEM

1.14

XapaKTepH30BaTh TNPHHIUIEI JCHCTBUS W3yUYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMHCTB ¢
OTIOPOH Ha MX OMUCAHUS, UCTIONB3YS 3HAHUSI O CBOMCTBAaX (PU3NUECKUX SIBJICHUN U HEOOXOINMBIC

(u3nUecKre 3aKOHOMEPHOCTH

pacrio3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOHCTBA M M3MEPUTEIbHBIC MPUOOPHI MO CXEMaM H
CXEMaTUYHbIM PHUCYHKaM, COCTAaBJIATh CXEMbl 3JIEKTPUYECKHX LIeTel ¢ MOCIeN0BaTeNbHbIM U
napaJyIeIbHBIM COCIMHEHHEM JJIEMEHTOB, pas3iinyasi yYCJIOBHBIE OOO3HAYECHUS HIIEMECHTOB
3JIEKTPUUECKUX HEenei

1.16

MPUBOANTE MPHUMEPHl (HAXOIUTh HH(DOPMAIUIO O MpUMEpax) MPaKTUISCKOTO HCIOIb30BAHUS
(bu3HuecKUX 3HaHWU B TIOBCEIHEBHOM JKU3HU /ISl oOecTieueHns 0e30MacHOCTH TpU O0paleHUH
¢ IpuOOpaMu U TEXHUYECKHMMH YCTPOMCTBAMH, COXpAaHEHHS 3J0POBbS W COOJIIOJCHUS HOPM
JKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAIOIIEH cpesie

1.17

OCYHIECTBJISITh TOUCK WH(popMaluu (HU3MYEcKoro cojaepkaHusi B ceTh MHTepHET, Ha OCHOBE
UMEIONINXCSI 3HAHUH U My TEM CpaBHEHUSI JOTOTHUTEIHHBIX UCTOYHUKOB BBIICISATH HHPOPMAIIHIO,

KOTOpas ABJISICTCS HpOTHBOpe‘IHBOﬁ WJIH MOXET OBITh HeZ[OCTOBepHOI\/'I

1.18

UCIOJIb30BATh IPU  BBINONHEHHM Y4YeOHBIX 3aJaHMil HAy4HO-IOMYJAPHYK JIUTEpaTypy
(pM3UUECKOr0 COMEpXKaHUS, CIPAaBOYHBIE MaTepuaibl, pecypcsl ceTH VHTepHeT; BiajeTh
npuéMaMy KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHPOpPMAIMKM W3 OJHOM 3HAKOBOU
CHCTEMBI B JPYTYIO

1.19

CO03/1aBaTh COOCTBCHHBIC MICEMEHHBIC M KPAaTKHE YCTHBIE COOOIIEH!s, 0000111ast HH(OPMAITHIO U3
HECKONBKUX MCTOYHMKOB (DPU3NYECKOr0 COACp)KaHHA, B TOM YHCIE IyOJIMYHO NPENCTABIATH
pe3yabTaThl MPOEKTHOW WM MCCIEAOBATENbCKOM NEATEIbHOCTH, HpPU  3TOM TI'PAMOTHO




Kon
NPOBEPAEMOro
pe3yabTaTa

IIpoBepsieMblie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOMI
MPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHusA

WCIIOIb30BaTh W3yUEHHBIH MOHATHHHBIA anmapaT Kypca (QU3WKH, CONPOBOXIATh BBICTYIIJICHHE
Mpe3eHTaluen

1.20

TPY BBITIOIHCHUH YYEOHBIX MPOEKTOB M UCCICIOBAHUIA (PM3MYECKHUX MPOIECCOB paclpeleisaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMHU 3aJla4aMH, CIICIUTH 32 BBHITTOJHECHHEM
IUTaHa JIeHCTBMIA M KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBAaTh COOCTBCHHBIH BKIaa B
JIeSTeIbHOCTD TPYIIIBI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/JIeiCTBHE, IPOSIBIISI TOTOBHOCTD
paspemaTbh KOHGJIUKTHI

9 KJIACC

Kox
NMpoBepPsIEMOro
pe3yJabTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd

HCI0JIb30BATh U3YYCHHBLIC ITOHATUA

1.2

pasnuyaTh SBICHUS 110 ONMHCAHUIO MX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX TAHHOE (PU3NYECKOE SBJICHUC

1.3

pacro3HaBaTh MPOSABIEHUE U3YYCHHBIX (PM3UYECKUX SBICHUH B OKPYKAIOIIEM MHUPE, B TOM YHCTIE
(m3mIecKue SIBICHUS B IPUPOJIE, IPH STOM IIEPEBOINTH MPAKTHUECKYIO 3a/1a9y B yueOHYI0, BEIIe-
JSITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) PU3HICCKUX SBICHUI

1.4

ONHCHIBATh N3yUEHHBIE CBOMCTBA TeJ M (PU3MUECKUE ABJICHHS, UCIIONb3YS (PU3NIECKHE BETUIUHBI,
Ipd ONHWCAHWH TIPABWIHHO TPAKTOBAaTh (PM3MUSCKUH CMBICT HCIIONB3YyEMBIX BEITUYWH,
0003HAYCHUS ¥ SAWHUNBI (PU3NYECKUX BENUYMH, HAXOMUTH (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO
(bu3HUECKYI0 BEIUYMHY C JIPYTHMMH BETMYMHAMH, CTPOUTH I'padUKU H3YUYEHHBIX 3aBUCHMOCTEH

(hU3HYECKNX BEINYNH

1.5

XapaKTepH30BaTh CBOICTBAa Tels, (M3WUYECKHE SBICHHS W MPOLECCH, HCHONB3YsS H3ydYeHHBIE
3aKOHBI, [TPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €0 MaTEMAaTHUECKOE
BBIpaKCHUE

1.6

OOBACHATH (HM3UUYECKHE TIPOIECCH M CBOICTBAa TeJN, B TOM 4YWCIE M B KOHTEKCTE CHTYaIlWil
MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBUIBIATh MPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOHUTH
00BsICHEHHE U3 2 — 3 JIOTHYECKHUX IIaroB ¢ MOMOINBI0 2 — 3 M3ydeHHBIX CBOICTBa (pu3ndecKux
SIBJICHUH, (PU3UUECKHX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuETHEIC 3a1a9H (OIHUPAONIIecs Ha CUCTEMY U3 2 — 3 ypaBHEHUIT), UCIIONB3Ys 3aKOHEI
U QOpMyJIBI, CBSI3BIBAIOIIME (DU3UUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 33/1a4d
3alUCHIBaTh KPATKOE YCJIOBHE, BBIIBIATH HEAOCTAIOIIME MM U30BITOUHBIC TaHHBIC, BHIOMpAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAWMBIE JUIA peIIeHHUs, IPOBOANUTH pacdéThl W OLEHHBATh
PEANTNCTUYHOCTH ITOJTYYEHHOI0 3HAYEeHHs (PU3NIECKOH BETMIMHBI

1.8

pacrio3HaBaThb l'[pO6_H€MbI, KOTOPBIC MOKHO PCIIUTL IIPU ITOMOIITH (I)I/I?)I/I‘IGCKI/IX METOA0B, UCIIOJIB3Y:1
OIMMUCAHUE HUCCICAOBAHMs, BBIACILITH MPOBECPIACMOC MPCAIIOIOXKCHUC, OLCHHWBATHL IPABUIIBHOCTDH
nopsiaka mpoBEACHWA UCCIICAOBAHMA, ACJIAaTh BHIBOAbI, MHTCPIIPETUPOBATH PE3YJIbTAThI Ha6J'IIOI[CHHI>i

1 OIIBITOB

1.9

MPOBOAMNTE OMBITHI 1O HAOMIONCHHIO (PU3NYECKUX SIBICHUH WM (PU3NYIECKHX CBOICTB Ten:
CaMOCTOSTENEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 00OpyMOBaHMs, ONMUCHIBATH X0
OITBITA M €T0 Pe3yJIbTaThl, GOPMYIHMPOBATH BHIBOABI

1.10

MIPOBOJIUTh TIPU HEOOXOJIUMOCTH CEpPHUI0 TPSMBIX H3MEPCHUH, OMpenenss cpelHee 3HaucHHE
U3MepsAeMOil BeNMUMHBI ((POKYCHOE DPACCTOSHHE COOHMpPAIONICH IJMH3BI), OOOCHOBBIBATH BBHIOOD
croco6a n3MepeHust (M3MEPUTEIHLHOTO MPUO0pa)




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI1 00pa30BaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

IPOBOANTE HCCIIECIOBAaHHE 3aBUCHMOCTEH (DM3NYECKMX BEIWYMH C FHCIIOIH30BAHHEM IPSMBIX
U3MEpPEHHH: TUIAHUPOBATh MCCIICIOBAHKUE, CAMOCTOSATENIFHO COOMpaTh YCTaHOBKY, (PHKCHPOBAThH
pe3yibTaThl  MOJIYYEHHOH  3aBUCHMMOCTH  (U3UYECKMX  BEIMYMH B BHIC  TaOJUI
U rpaMKOB, JIeNaTh BEIBOABI IO PE3yIbTaTaM HUCCIIETOBAHIII

1.12

IPOBOANTH KOCBEHHBIE M3MEPEHUsI (PM3MUECKUX BEIMYHMH: IUIAHUPOBATH M3MEPEHHUs, COOMpaTh
SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U BBITIOJHSITH U3MEPEHHUsI, CIeAys MPeI0KeHHOW HHCTPYKILIUH,
BBIUMCIIATH 3HAUYEHHE BEIMYUHBI 1 aHATU3UPOBATH MOIYUYECHHBIE pPe3yJIbTaThl C YUETOM 3a/laHHON
MIOTPENTHOCTH N3MEPEHUI

1.13

COOJIFOJIaTh MpaBHJIa TEXHUKHU OE€30I1aCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM 000pYyI0BaHHEM

1.14

pa3ianyaTh OCHOBHBIC TPH3HAKM HW3YYCHHBIX (DHU3UYECKHX MOJEJCH: MaTepuallbHas TOYKa,
a0COIFOTHO TBEPJIOE TENO, TOYCUHBIA UCTOYHHK CBETA, JIyd, TOHKAS JIMH3a, TUIaHETapHas MOJIECIh
aToMa, HyKJIOHHass MOJZIeJIb aTOMHOTO sIIjpa

XapaKTepPU30BaTh MPHHIAIGI JCHCTBUS W3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIIOPOii HA MX OMHUCAHHUS, UCIOJB3YS 3HAHUS O CBOMCTBAaX (DU3UUESCKUX SBICHUN M HEOOXOIMMBbIC
(hr3HUYECKre 3aKOHOMEPHOCTH

1.16

UCTIONB30BaTh CXEMBbl M CXEMaTHYHble PHUCYHKH M3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTETBHBIX IPHOOPOB M TEXHOJIOTHYECKUX MIPOIECCOB NP PEIICHHN YIEOHO-TIPAKTHIECKUX
3a1ad, ONTHYECKHE CXEMBI U ITOCTPOSHHS M300pa)KeHUH B INIOCKOM 3epKaie W coOmparomeit
JIMH3E

1.17

IPUBOIUTH IPUMEPHI (HAXOIUTh HH(GOPMALIHMIO O IPUMepPax) MPaKTHUECKOrO MCIIOIb30BaHMS (H-
3UYCCKUX 3HAHUM B ITOBCEIHEBHOW JKWU3HW JUIA oOecriedeHHs Oe30IacHOCTH MpH OOpamiecHUH
¢ mpubOpaMu U TEXHHYCCKUMH YCTPOHCTBAMH, COXPAHCHUS 3I0POBBSI U COOIOICHIS HOPM 3KOJIO-
THYECKOTO MOBEJICHNUS B OKPYIKAIOIIEH cpesie

1.18

OCYIIECTBIATH MOUCK HHPOpMAIHU (PU3UIECKOTO COACPIKaHMS B ceTH IHTEpHET, CAMOCTOSTENEHO
(hopMynupysl TIOMCKOBBIN 3ampoc, HAXOAWTh MYTH OIMPEHCICHUS JOCTOBEPHOCTH IIONyYCHHOU

I/IH(bOpMaL[I/II/I Ha OCHOBC MMCIOIIMXCA 3HAHUM U JOITIOJTHUTCIIbHBIX HCTOYHHUKOB

1.19

UCIIONIF30BaTh TIPH  BBIONHEHHHM YYeOHBIX 3aNaHUi HAyYIHO-TIOMYJAPHYIO JIUTEPATypy
(hM3UUECKOT0 COIEpXKaHUs, CHPABOYHBIE MaTephallbl, pecypcsl ceTH VIHTepHeT; BIajeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HH(POpPMAIMK U3 OJHOM 3HAKOBOU
CHCTEMBI B JPYTYIO

1.20

co311aBaTh COOCTBEHHBIC MUCEMEHHEIE M YCTHEIE COOOIICHNUS Ha OCHOBE MH()OPMAIIUN U3 HECKOJb-
KHX HCTOYHUKOB (PM3MUECKOTO CONEp)KaHUs, MyOIUYHO MPEACTaBIATh PEe3yIbTaThl MPOEKTHON
WM UCCIIEOBATENIbCKOW NEATENbHOCTH, MPU 3TOM TIPAMOTHO MCHOJIb30BaTh HW3YUYEHHBIN
MOHSATHUHBIHN anmapaT H3y9aeMoro paszenia (U3UKA U CONPOBOXKIATH BEICTYIUICHHE ITPEe3CHTANCH
¢ y4€TOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPY BBITIOJIHCHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUHA (H3HUYECKUX MPOLECCOB paclpeicisITh
00s3aHHOCTH B Tpynne B COOTBCTCTBHUU C IMMOCTABJICHHBIMU 3aladaMi, CICIUTDH 3a BBITIOJTHEHUEM
IUIaHa JIeHCTBU M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHWBaTb COOCTBEHHBIM BKIaa B
JeSTeNIbHOCTD TPYIIIbL, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJIECTBHE, POSIBIISIS TOTOBHOCTD
paspenath KOHQIUKTHI

7 KJIACC

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA




Kon Kon
A S IeMeHTa IIpoBepsieMble 3J1eMEHTHI CO/IeP:KAHUSA
®U3UKA U EE POJIb B [TIO3HAHWUM OKPYKAIOIIET'O MUPA
L1 ®uzuka — Hayka o npupoje. SABnenus npuponasl. Ousnyueckue ABIEHUA: MEXaHUYECKUe,
' TEIUIOBBIC, DJIEKTPUUYECKIE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIE
12 Odusnveckne BenWuuHBL. 3Mmepenue Qusuueckux BenwuuH. Dusndeckre MPHOOPHI.
' ITorpemrHocTs n3MepeHnil. MexayHapoaHas cucTeMa eJuHHII
EcrecTBeHHOHAYYHBI METOX MO3HAHUS: HAOIIOACHNE, IOCTAHOBKA HAyYHOTO BOIIPOCA,
1.3 BBIJIBIDKEHHE THITOTE3, SKCIIEPHMEHT 110 IPOBEPKE TUIOTE3, OOBICHEHNE HAOII0JaeMOTO
1 SIBJICHUSA
14 Onucanne GU3NIECKUX SIBJICHUH ¢ TIOMOIIBIO MOJIeNei
IIpakTudeckue paboOTHI:
H3mepenue pacCTOAHUII.
15 Nsmepenne o0bEéMa )KUIKOCTH ¥ TBEPIOTO TEA.
' OnpeneneHue pasMepoB MaJIbIX TEIl.
M3mepenne TemmepaTypbl MNpPH TOMOILIM JKHUAKOCTHOTO TEPMOMETpa U JlaT4rKa
TEeMIepaTyphl
ITEPBOHAYAJIbHBIE CBEJJEHI O CTPOEHIM BEILIECTBA
51 CrpoeHue BelecTBa: aTOMbl W MOIIEKYJNbI, UX pa3Mepbl. OTMbBITH, JOKa3bIBAIOIINE
' JUCKPETHOE CTPOEHHE BEIECTBA
" JBmwxenue dvactull BemiecTBa. CBsi3b CKOPOCTH JABIDKEHHS YACTHIl C TeMIIEpaTypou.
' BpoyHoBckoe nBikeHue, quddysus
2.3 BzanMopeiicTBre YacTHII BEIECTBA: MPUTSHDKEHHUE U OTTATKWBAHHE
5 ArperatHble COCTOSHHUSI BELIECTBa: CTPOEHHE Ta30B, JKUOKOCTEH U  TBEPABIX
2.4 (KpucTammuyecknx) Tell. B3anMocB3b MeXIy CBOMCTBAMH BEIIECTB B PasHBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI
IIpakTudeckue paboOTHI:
26 OreHKa uameTpa aToMa METOZIOM PSAIOB (C HCIONIb30BaHHeM (oTorpadmuii).
' OnbITHI 110 HAOIIOAEHUIO TEMIOBOI'O PACLIMPEHUS Ia30B.
OnpIThI 110 OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUS
JIBVDKEHUE U B3AUMOJIEVCTBUE TEJI
3.1 MexaHnndeckoe IBHKeHHEe. PaBHOMEPHOE 1 HEpaBHOMEPHOE JIBUKEHUE
39 Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBIDKCHHMHU. Pacuér myTu u BpeMeHu
' JIBAKCHHS
13 SIBnenue uWHepLUH. 3aKOH HMHEpLUH. B3amMoneiicTBue Tenl Kak NPUYMHA M3MEHEHHUS
' CKOpPOCTH JBIKEHUsI Tell. Macca kak Mepa MHEpTHOCTH TeJia
14 [InoTHOCTH BemmiecTBa. CBsI3b IUIOTHOCTH C KOJTMYECTBOM MOIICKYJT B EIHHHUIC 00BEMa
' BEILECTBA
3 3.5 Cuna KaK XapaKTepUCTHKa B3aUMOICHCTBHS Tel
3.6 Cuna ynpyrocTtH u 3akoH ['yka. I3mepenue cuibl ¢ TOMOIIbIO JMHAMOMETPA
37 SIBnenue taroreHus u cuia TspkecTd. Cuila TSDKECTH Ha JIpyrux IutaHerax. Bec Tena.
' HeecomocTs
3.8 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEeHHE NOKOs. TpeHre B IPUPOJE U TEXHUKE
39 CroxeHue cuJi, HalpaBJIeHHbBIX 110 OJIHOM npsiMoil. PaBHoelicTByo1ast cui
IIpaxTrueckue paboThI:
1.10 OnpeneneHne CKOPOCTH PAaBHOMEPHOIO [JBWKEHHS (LIapuKa B KUIKOCTH, MOZIEIH

AIIEKTPUYECKOr0 aBTOMOOUJISI 1 Tak aajiee). OnpeneneHue CpeaHeil CKOPOCTH CKOIBKEHHS
Opycka WM IIapuKa [0 HAKIOHHOH miockoctH. OmpenesieHie MMIOTHOCTH TBEPIOTO




Kon Kon
A S IeMeHTa IIpoBepsieMble 3J1eMEHTHI CO/IeP:KAHUSA
Tena. ONBITH, IEMOHCTPHUPYIOMINE 3aBUCUMOCTD PaCcTsHKEHUS (IepopMaIin) NPy KUHBL OT
IPWIOKEHHON  CHibl. OUBITEI, JAEMOHCTPHPYIOIIME 33aBHCHUMOCTH CHJIBI  TPEHHS
CKOJIBXXEHHS OT Beca Tejla U XapaKkTepa CONPUKACAIOIIMXCS MOBEPXHOCTEH
311 Ouznueckue SBICHUS B IPHPOJIE: TPHMEPHI IBIKEHUS C PA3IUIHBIMUA CKOPOCTSIMHU B KHBOU
' Y HEXKUBOU MPUpPOJE, NEHCTBIE CHITBI TPESHHS B TIPHPOJIE U TEXHUKE
3.12 TexHu4eckue ycTpoiucTBa: TMHAMOMETP, MOAUTUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )XKMJIKOCTEM U ’'A30B
4.1 Hasnenue tBEpaoro tena. CriocoObl yMEHbILICHUS U YBETUYEHUS 1aBJICHUS
4.2 JlaBieHue raza. 3aBUCUMOCTb JIaBJICHHUS Ta3a 0T 00bEMa, TeMITepaTyphl
43 Ilepenaua naBneHus TBEPABIMU TeNaMH, XHUIKOCTSIMH M Ta3amu. 3akoH [lackais.
' [THeBMaTHUYECKHE MAITHHBI
44 3aBUCHUMOCTh JIaBJIEHUS JKUAKOCTH OT TDIIyOMHBI. ['mapocTraTHuecKuil mapajokc.
' Coobmaronmuecs: cocyabl. | apapiImdeckne MEXaHu3MBbI
AtMmocdepa 3emau u atMoctepHoe AaBieHHe. [IpHUuHbBI CyIECTBOBAHUS BO3IYIIHON
4.5 o6onouku 3emin. OnbIT Toppuuery. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOTHI
HaJl YPOBHEM MOPSI
4.6 M3mepenne armochepHoro aapiieHus. [I[pubopsI 11 M3MepeHUs: aTMOC(HEPHOTO JIaBICHUS
47 JleiicTBHE XUIKOCTH U Ta3a Ha TIOTPYKEHHOE B HUX TeJIO. BhITanKuBaromas (apxuMe10Ba)
4 ' cuna. 3akoH ApxuMena
4.8 IInaBanwue Ten. Bo3myxonnaBanue
IIpakTrueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYXKEHHOH B SKUAKOCTH
gactu Tena. OnpeeneHue BEITATKUBAIOIICH CUITBL, IEUCTBYIOIIEH Ha Teo, IOrpyKEHHOE
49 B JKAAKOCTB. [IpoBepka HE3aBHCUMOCTH BBHITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha TEJIO
' B )KAIKOCTH, OT MacCHI Tesia. OTBITH, JEMOHCTPHPYIOIIHNE 3aBHCUMOCTD BEITATKHBAIOICH
CHWJIBI, ICUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH
TeNa W OT IJIOTHOCTH XHUAKOCTU. KOHCTpyupoBaHHe apeoMeTpa Wil KOHCTPYHUPOBAHHE
JIOAKU U ONpPEACIICHUE €€ TPYy30N0AbEMHOCTH
410 Du3nyecKye IBICHUS B IPUPOJIC: BIUSHIE aTMOC(EPHOT0 NaBICHUS HA )KUBOI OPraHU3M,
' IIaBaHKE PBIO
411 TexHuueckue yCTPOWCTBA: COOOLIAFOIIMECS COCYNbI, YCTPOWCTBO BOJOIMPOBOJA,
' THJIPABINYECKUN TIPEcCc, MAaHOMETP, OapOMETp, BEICOTOMEP, IOPIIHEBOM HACOC, APEOMETP
PABOTA, MOIIHOCTb, DHEPT'U
5.1 Mexanndeckas paboTta
52 Mexannyeckast MOIITHOCTH
53 IIpocTbie MeXxaHU3MBI: pbIyar, 0J0K, HAKJIOHHAsI TNIOCKOCTh. [IpaBnino paBHOBECHS phryara
54 [IpuMeHeHune mpaBuiia paBHOBECHS phlyara K OJIOKy
55 «3omotoe mpaBwio» MexaHWKH. KodhduimeHT T1oie3HOro JEHCTBUS MEXaHW3-
' MoB. [IpocThie MeXaHU3MEI B OBITY M TEXHUKE
5 5.6 TloTennmanbHast SHEPTUHU Tea, TOIHATOTO Hal 3eMIIEn
5.7 Kunernueckas sHeprus
58 Ilonnast mexaHwdeckasi SHEprusl. 3aKOH HM3MEHEHHsS] W COXPAaHEHUS MEXaHWYECKOH
' SHEPTHH
[IpakTudeckue padOTHI:
59 Onpenenennie pa®OTBl CHIBI TPEHUS IIPH PABHOMEPHOM [BIDKEHHHM Tena IO

TOPU30HTAIBHOMN MOBEpXHOCTH. ViccnenoBanue ycinoBuil paBHOBeCHs pblyara. M3Mepenue
KIIJl nakioHHO# m1ockocTy. M3ydenne 3aKkoHa COXpaHEHHSI MEXaHUYECKON SHEPTUA




Kox Kon
pa3aena 3JIEMEHTA

ITpoBepsieMble JIEMEHTHI COAEPKAHUS

5.10 ®duznueckue SBIEHUS B IPUPOJIC: PhIUAry B TEJIE YEJIOBEKa
511 TexHuueckne yCTpPOHCTBa: pblYar, MOABWXHBIA M HEMOJABWKHBIN OJIOKH, HaKJIOHHAs
' IUIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
DT S IeMeHTa IIpoBepsieMble 3JIEeMEHTbI COIEP:KAHUS
TEIIJIOBBIE SBJIEHUA
OCHOBHBIE NOJOXEHHUS MOJEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMs BEIIECTBA.
6.1 Macca u pasMepsl MosieKysld. OnbITEl, TOATBEPXKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKOM TeOpHH
62 Monenu TBEPIOTO, KUIKOTO ¥ Ta3000pa3HOro COCTOSHUH BenecTBa. Kpucramaeckue
' 1 aMOp(HbIE Tesa
6.3 OObsicHEHHE CBOMCTB Ta30B, KUAKOCTEH W TBEPABIX Tel HA OCHOBE MOJIOXKEHHMA
' MOJICKYJIIPHOKMHETHYECKOU TEOPHH
6.4 CMmaurBaHW€ W KallWUIPHBIC SBICHUS
6.5 TermtoBoe pacmpeHue U CoKaThe
6.6 Tewmmepatypa. CBsI3b TEMITEPATYPBI CO CKOPOCTHIO TETIOBOTO JIBIKEHUS YaCTHUII
67 Buytpernss sneprus. CriocoObl M3MeHEHH BHYTPEHHEH dHEpruM: TeIuionepenada u
' COBepIIeHHe PabOThI
6.8 Bunel Terionepenaun: TEIIONPOBOAHOCTD, KOHBEKIMS, U3IIyYEHHUE
6.9 KonnyecTtBO TenmnoTel. Y aenbHas TEINIOEMKOCTh BEIISCTBA
6.10 TermnooOMeH U TeII0BOe paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OaaHca
6.11 [InaByieHue u oTBepAeBaHKE KPUCTAIUIMYECKUX BEILECTB. Y I€IbHAs TEIJIOTA IIJIaBJICHUS
6
6.12 [TapooOpa3oBanne wu KkoHzaeHcanus. Mcmapenue. Kwurmenue. VYjaempHas —TerioTa
mapooOpa3oBaHmsl. 3aBHCUMOCTD TEMITEPATYPbI KHIICHHS OT aTMOC(HEPHOTO TaBIICHHS
6.13 BnaskHOCTH BO31TyXa
6.14 OHeprus TOIUNBA. Y JeNbHAas TEMJI0Ta CTOPaHUS
6.15 ITpunmuner padots! TemnoBbix asurareneii KIIJ| temmoBoro nsurarens. TemsoBslie
' JBUTATENN U 3alllUTa OKPYXKAIOLIEH cpenbl
6.16 3aK0OH COXPaHEHHUS U TIPEBPAIEHHUS YJHEPTHH B TEIIOBBIX MPOIleccax
[IpakTudeckue paboOTHL:
OnBITEI IO 06Hapy>KeHmo ﬂeﬁCTBHH CHUJI MOJICKYJISIPDHOI'O IIPUTSKCHUA.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WIIM caxapa.
OmBITHI 110 HAOTIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEL.
Omnpenenenne AaBIeHUS BO3/AyXa B OaJUIOHE IITIPHUIIA.
6.17 OmBITEI, JEMOHCTPHPYIOIIME 3aBUCHMOCTh JABICHHS BO3QyXa OT ero o0béMa
1 Harp€BaHus UJIN OXJIKIACHUA.
[IpoBepka THUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JIIMHBI  CTOJNOMKA  YKHIKOCTH
B TEPMOMETPHUECKOM TPYOKE OT TeMIEPaTyphl.
Habmronenne m3MeHeHNsT BHYTPEHHEH SHEPruM Tejla B pe3yibTaTe TEIUIONEpeaadn M
pabOTHl BHEIIHUX CHIL




Kon Kon
e S IeMeHTa IIpoBepsieMble 3JIeMEHThI COIeP:KAHUS
HccnenoBanue sBIEeHUS TEIIIOOOMEHA IIPH CMELITMBAHUK XOJIOTHON U TOPSYCH BOBI.
OmnpeneneHre KOMAIESCTBA TEIUIOTH, TOTYIEHHOT0 BOJOH PHU TEITIOOOMEHE C HarpeThIM
METAJTMYECKUM LIUITMHIPOM.
Ormpenenenue yaenapbHON TETNTOEMKOCTH BEIIECTBA.
Uccnenosanue npouecca UcapeHust.
OmnpezeneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3AyXa.
Onpenenenue yneiabHOM TEIUIOTHI IUIABICHHUS JIbJA.
dusnyueckue SBIECHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KallWJLISIPHBIE SABJICHUS
6.18 B IIpUPO/Ie, KPUCTAIUIBI B TpUpoe, u3iryuenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUEe POCKHI, TyMaHa, UHes, CHeTa.
TexHuyeckue yCTpoicTBa: KanujUIApbl, IPUMEpPHI HCIONb30BaHUS KPHUCTAJUIOB,
6.19 JKUIKOCTHBIA TEPMOMETP, JATIUK TEMIIEPaTypbl, TEPMOC, CUCTEMa OTOILICHUSI JOMOB,
TUTPOMETPHI, ICUXPOMETP, apoBasi TypOWHa, TBUTaTeNlb BHYTPEHHETO CTOPaHHUSL.
DJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA
7.1 Onextpuzanus Ted. [{Ba poga SIEKTPUUECKHUX 3apsiaoB
79 BianmopelictBre 3apsHkeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTh CHJIBI B3aUMOICHCTBUS
' 3apsHKEHHBIX TeJl OT BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEXKTy TelaMH)
73 OnexTtpudeckoe nose. Hanpspk€HHOCTE dnekTpryueckoro moss. [IpuHIUm cynepno3uium
' AJIEKTPUYCCKUX ITOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
4 Hocutenn snexrpuuecknx 3apsaoB. DIEMEHTAPHBINA dIeKTpudeckuid 3apsaa. CtpoeHue
' atoMma. [IpOBOAHMKH U TUAIIEKTPUKHU
7.5 3aKoH COXpaHEHUsI AIEKTPHUUECKOTO 3apsaaa
16 DNEeKTpUYeCKuid TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKAa. VICTOYHHKH
' MIOCTOSIHHOTO TOKA
77 JefcTBHS IIEKTPHIECKOTO TOKA (TETUIOBOE, XUMUIECKOE, MATHUTHOE). DINEeKTPHUYCCKUI
' TOK B )KHJKOCTSIX U ra3ax
7.8 Onextpuyeckas 1enb. Cuia Toka. DIEKTPHUECKOe HAPSHKEHUE
7.9 ConpoTuBieHHE MPOBOTHUKA. Y AeTFHOE COMPOTUBIICHUE BELIECTBA
7 7.10 3axon Oma JIs ydacTKa Ienn
7.11 [TocnenoBaTtenbHOE U MapasieIbHOE COEIMHEHNE TPOBOAHUKOB
7.12 PaboTa 1 MOIIHOCTE NIEKTpUYecKoro Toka. 3akoH J[xoyns — Jlenna
713 DNeKTpUYecKre LeNnu W MOTPeOUTEeNH ANIEeKTPUYecKor sHepruu B ObiTy. KopoTkoe
' 3aMbIKaHHE
7.14 IToctossHHBIE MarHUTHI. B3auMoaeiicTBHE MOCTOSHHBIX MarHUTOB
7.15 MaruutHoe nose. MaruuTHoe nosie 3eMJIM U €ro 3HauYeHue I KU3HU Ha 3eMile
716 OmpiT Opcrena. MarHuTHOe T0J€  BJEKTPUYECKOro Toka. IIpuMeHeHune 3nek-
. TPOMArHuTOB B TCXHUKC
JeiicTBre MarHUTHOTO MOJIA Ha MPOBOAHUK C TOKOM. DJIEKTPOABUraTeIb NOCTOSHHOTO
7.17 ToKa. lcmonb3oBaHHWe SIEKTpOABUraTeled B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIIOPTE
7.18 Omnprtel @apajes. SABiaeHue aiaexkTpoMarHuTHON nHAYKIMK. [Ipasuno Jlenna
719 OnextporeHepatop. CrnocoObl MOMyUYeHUs DIIEKTPHUYECKON SHEPTrUu. DJICKTPOCTAHINH
' Ha BO300HOBJISIEMbIX HCTOYHUKAX SHEPTUH
7.20 [IpakTudeckue pabOTHI:




Kon
pasnena

Kon
3JIeMEeHTA

IIpoBepsieMble DJIEMEHTHI COAEPKAHUS

OnbIThI 110 HAOIIOACHUIO AIIEKTPU3ALMU TSl MHIYKIHEH U PU CONPUKOCHOBEHHUH.
Uccnenosanue nedcTBUSI MEKTPUUECKOTO 110JI HA IPOBOJAHUKH U TUAIIEKTPUKHU.
COopxka 1 nmpoBepka paboThI JEKTPUUECKON LI TOCTOSTHHOTO TOKa.

W3mepenue u perynupoBaHue CHUiIbl TOKA.

W3mepenue u peryiupoBaHue HallpsyKEeHUsL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3UCTOpa U HalpsHKEHUS Ha PE3UCTOpE.

OnbITEl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JJIEKTPUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHMKA OT €r0 JUIMHBI, TUTOINAH MTOTIEPEUYHOT0 CEYeHUsI M MaTepuaa.

[IpoBepka npaBuiIa CI0KEHUS HANPSHKEHUM IpHU NOCIE0BATEIbHOM COSAMHEHUHU ABYX
pesuctopos. [IpoBepka npaBuiia A7l CUIIBI TOKa MTPU MapalljieIbHOM COSAMHEHUH PE3HC-
TopoB. Onpenenenue paboTHI IEKTPUUECKOrO TOKa, UAYLIETO yepes
pesuctop. OnpeneneHue MOLIHOCTH — AJIEKTPUYECKOr0  TOKA, BbIAEAAEeMOH Ha
pe3uctope. McciienoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 JaMIIOUKy, OT Ha-
npsbxkeHust Ha Hed. Onpenenenne KIIJ| warpeartemns. MccnenoBanne MarHUTHOTO
B3aMMOJICUCTBUSl TIOCTOSHHBIX MAarHUTOB. M3yueHHe MarHWTHOTO TOJS TOCTOSHHBIX
MarHMuToB HpH WX OObEOWHEHUH W pa3aeneHud. MccnemoBanue — JAeUCTBUS
JNEKTPUUYECKOTO TOKA HAa MAarHUTHYIO  CTpeiKy. OUbITE, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBHUSA KATYIIKH C TOKOM W MarHuTa OT CHJIbI TOKa U
HaIpaBJeHUs TOKa B Karyluke. M3yuyeHue neficTBUS MarHUTHOTO NOJIsl HA IIPOBOJHUK C
TokoM. KoHCcTpyHpoBaHue W u3ydeHue paboThl snekTponsurareis. Usmeperne KI1J]
3JEKTPOJABUTATENBHOMN yCcTaHOBKH. OTBITHI 1o HCCIICZIOBaHUIO SIBIICHUS
JJIEKTPOMAarHUTHOW MHAYKLMHU: HCCIENOBaHNE M3MEHEHHUI 3HAUY€HHUS M HalpaBlICHUs

WHAYKIOUOHHOTO TOKa

7.21

dusnyeckue SIBICHUS B NPUPONE: DJICKTPHUCSCKHE SBJICHUsI B aTMocdepe, dIieK-
TPUYECTBO KUBBIX OPraHU3MOB, MAarHWTHOE Toje 3eMiu, Jpeid MomocoB, poib

MAar"guTHOI'O I10JIA JJId )KHU3HU Ha 3CMJ'IC, TIOJIAPHOC CHUAHUC

7.22

TexHn4eckne ycTpOHCTBa: 3JIEKTPOCKOI, aMIIepMETp, BOJBTMETP, peocTar, CUETUHK
EKTPUYECKOW  SHEPrUH, DICKTPOOCBETHUTENbHBIE IPUOOPHI, HArpeBaTeNbHBIC
JNEKTPONPHOOPEl  (MPUMEPHI), IJIEKTPUUECKUE MPENOXPAHUTENHN, SJIEKTPOMArHuT,

QJICKTPOABUTATCIIb TOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC

Kon paznena

Konx snemenTa

[TpoBepsiemble 37IEMEHTHI COACPKAHUS

MEXAHWYECKUE ABJIEHUA

8.1

MexaHu4ecKoe JBUKEHHUE. MaTCpI/Ia.]'H:HaSI Touka. CucrteMa oTcuéTa

8.2 OTHOCHUTENHFHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NMPSAMOJIMHEHHOE IBUKEHUE

2.4 HepasaomepHoe npsimonuHeliHoe ABukeHre. CpeqHsisi 1 MTHOBEHHAsi CKOPOCTb TeJla IIPU
' HEPABHOMEPHOM JIBUKEHUH

8.5 Yckopenue. PaBHOyCKOpEHHOE NPSIMOIMHENHOE IBH)KCHHE

8.6 CBoOoaHoe nagenue. OneiTe! Ianunes




PaBHOMepHOE aBIKEHME 10 OKpYXHOCTHU. [lepron n dactota obpameHus. JlnaeliHas u

8.7 yTJI0Basi CKOPOCTHU. LleHTpocTpeMUTEIbHOE YCKOpEHHE
8.8 [Tepserit 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tpetwnii 3axoH HeroToHa
8.11 IIpyHIMI Cynepno3ULMK CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TPEHHS CKOJIBKEHHS, CHIIa TPEHHS [TOKOA, APYTHE BUIBI TPEHUS
8.14 Cuna TSKeCTH ¥ 3aKOH BCEMHPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
8.15 JBwxenue tuianet Bokpyr Comuma. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
' HEPETPY3KH
8.16 PaBHOBecue MaTepuabHOM TOUKU. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEpAOro Tenma C 3aKperuIEHHOW OChio BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTH
8.18 Nmmynse Tena. 3menenne nmmyibsca. UMITyIbC CHITBI
8.19 3aKoH COXpaHEHUs] UMITYJIbCa
8.20 PeaxtuBHOEe nBIDKEHIE
8.21 Mexannyeckas paboTa U MOIITHOCTh
8.22 Pabora cun TshkecTH, YIpyrocTH, TpeHus. CBs3b S3HEPTUU H PabOThI
8.23 [ToTeHumanpHas Heprus Teja, NOJHATOrO HaJl TOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanbpHas SHEPTUS CKATON TIPYKUHBI
8.25 Kunernueckas sueprus. Teopema 0 KWHETUYECKON SHEPTUU
8.26 3aK0H COXPaHEHUS MEXaHUIECKOU YHEPTUHU
[IpakTuueckue paboTHI:
Omnpenenenne cpefHeil CKOPOCTH CKONBXEHUs Opycka WIH JABIKEHHUS IMapHKa IIo
HAKJIOHHOM 1iockocTH. OnpeneneHne yCKOPEeHHs Tela IPH paBHOYCKOPECHHOM JTBIKECHAN
10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIDKCHHM 0€3
Ha4aJIbHOW CKOPOCTH.
8.7 [IpoBepka TUIIOTE3HI: €CITU MPH PABHOYCKOPEHHOM IBIDKCHUHU 0€3 HA4aIbHOW CKOPOCTH
' IMYTHU OTHOCATCA KaK psijg HEYETHBIX YuCeJl, TO COOTBETCTBYIOIIUEC MTPOMEIKYTKHU BPECMCHU
OJWHAKOBBI.
UccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIBI HOPMAIBHOTO
nasnerns. OnpenencHne Kod(pUIMEHTa TPEHUs CKOIBXKeHUsI. OnpeneneHue KECTKOCTH
MPY>XKUHBI. Onpez[eneHI/Ie pa60T1>1 CHJIbI TPCHUSA NPU PABHOMCPHOM ABWIXCHHU TCJia IO
TOPU30HTANBHON TOBepXHOCTH. Ompe/iesieHne padoThl CUIIbI YIPYTOCTH MPH THOABEME
Tpy3a ¢ UCMOIH30BAaHUEM HEMOABIKHOTO U IMOABIKHOTO OJIOKOB
828 dusnyeckue sBICHUSI B mpyupoaec: MPUJIMBbI U OTJIHMBBI, JIBUKCHUC IIJIAHET ConHeuHom
' CHUCTECMbI, pPCAKTUBHOC JIBMKCHUEC )KMBLIX OPTaHU3MOB
229 TexHuveckue ycTpoHCTBa: CIUAOMETpP, JATUUKU IIOJI0XKEHUS, PACCTOSHUS U YyCKOPEHMUS,

paKeThbl

MEXAHWYECKUE KOJIEBAHIMA 1 BOJIHBI

Konebarensroe nprmxenne. OCHOBHBIE XapaKTCPUCTUKU KOJNEOAaHUil: MepHOA, YacToTa,

9.1
aMIUINTY A
9.2 Marematndeckuii 1 Ipy>KUHHBIA MasTHUKH. [IpeBpaiienne sHepTuu mpu KoaedaTeIbHOM
' TIBIKEHUHT
9.3 3aryxatomye koiebanus. BeiHyxeHHble Konebanus. Pesonanc




9.4

Mexannueckue BoiHBL. CBOIMCTBA MeXaHWYeCKHMX BOJH. [IpojosibHBIE W TOTEpEeYHBIE
BOJIHBI. [[TiHA BOJIHEI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHnueCKHUe BOJIHBI B TBEPIOM
Tene, CEHCMUYECKHE BOJTHBI

9.5

3ByK. ' poMKOCTh 1 BBICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WHudpa3Byk 1 ynbTpa3ByK

9.7

[IpakTrueckue paboTHI:

OmnpeneneHre 4acTOTHI U IIEPHOJIa KOJIeOaH!i MaTeMaTHIECKOTO MAasITHUKA.
OmnpeneneHre 9acTOTHI U IIEPHOIA KOJIeOaHU PYy>KUHHOTO MAsITHUKA

HccrenoBanue 3aBUCUMOCTH MepHo/ia KoJIeOaH i TOBEIICHHOTO K HUTH IPy3a OT JUTHHBI
uuty. MccrenoBanne 3aBUCHMOCTH TIepHOJa KOJeOaHMH MPYKHHHOIO MAasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCHUMOCTH IMepuoja KoJieOaHHid Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Tpy3a M KECTKOCTU NPYKHUHEL M3MepeHne yCKOpPEeHHs CBOOOIHOTO
najieHnst

9.8

du3nyueckue SBJICHUS B NPUPOJE: BOCIPHUITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE,
CEeHCMUYECKHE BOJIHBI, [[yHAMH, 9XO

9.9

Texauueckue YCTpOﬁCTBaI OXO0JIOT, UCIIOJIb30BAHUEC YJIBTPA3BYKa B 6I>ITy 1 TCXHUKE

OJIEKTPOMATHUTHOE ITOJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

3J'ICKTp0MaFHI/ITHOC I0JIC. :’)J'IGKTpOMaFHI/ITHLIC BoJHbI. CBOMCTBA QJICKTPOMAIrHUTHBIX

BOJIH
10.2 [lIxama 3MeKTPOMarHUTHBIX BOJIH
10 10.3 OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHoBBIE cBOMCTBA CBETA
10.4 [IpakTryeckue paboTHI:
' N3ydeHne cBONCTB 3JeKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOMIILHOTO TesedoHa
10.5 Ousndeckne SBICHUS B MPHUPOAS: OHONOTHYECKOE IEHCTBHE BHIMMOTO, YIIBTpa-
' (PMOIETOBOTO U PEHTTEHOBCKOTO U3IyUeHHIN
10.6 TexHUYecKre yCTpOHCTBA: UCTIONB30BAHKE DIIEKTPOMATHUTHBIX BOJIH JJISl COTOBOM CBS3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas Mozenb cBeta. MIcTouHMKY cBETa

11

11.2

[IpamomnuHeHOE pacIpOCTPaHEHUE CBETA

11.3

Ortpaxenue cBera. [Imockoe 3epkano. 3akoH OTPaKEHHSI CBETa

11.4

Ipenomenue cBera. 3aKoH NpenoMiIeHHs cBeTa. [lonHoe BHYTpeHHEe OTpakKeHUE CBETa

11.5

JInnza. Xoz ry4yel B TUH3E

11.6

Onrunueckas cucreMa Qoroannapara, MUKpPOCKOIIA U TEIECKONA

11.7

I'na3 kak ontuyeckas cuctemMa. biM30pyKoCTb U AaJIbHO30PKOCTh

11.8

Paznoxenne Oenoro csera B crekTp. OnbITel HpioToHa. CroXeHHE CHEKTPaIbHBIX
uBeroB. Jlucnepcus ceeta

11.9

[IpakTudeckue paboOTHI:

HccrenoBanue 3aBUCMMOCTH YIJIa OTPa)KSHHUS CBETOBOTO JIy4a OT yTJia MaJIeHHs.
W3y4enne xapaKTepUCTHK N300paskeHHs IIpeIMeTa B TIIOCKOM 3epKalle.

HccnenoBanmne 3aBUCHMOCTH yIila TPEJIOMIIEHHS CBETOBOTO Jyda OT yIJla IMajeHHs Ha
IPaHUIIE «BO3JYX — CTEKIIO».

[MToryuenue n300pakeHNH ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Ompenernenne GOKyCHOTO pacCTOSHUS W ONTHYECKON CHIIBI COOMpATOIEeH JIMH3BL.
OTIBITHI 1TO PA3IOKEHUIO OETIOTO CBETA B CIIEKTP.

OmBITE 10 BOCHPUSTHIO IIBETA IMPEAMETOB IPH HX HAOMIOJCHWH dYepe3 IBETOBBIC
(GUIBTPHI

11.10

@usndeckue sBiaeHUs B npupope: 3aTMeHust ConHua u JIyHsl, 1BeTa Tell, ONTUYECKUE
SIBJICHUS B aTMocdepe (uBeT Heba, pedpakiys, paxyra, MHPax)

11.11

Texnuueckue YCTpOﬁCTBaI OYKH, IICPUCKOII, ®0T0annapaT, OINTHYCCKHUEC CBCTOBO/bI




KBAHTOBEBIE SIBJIEHUA

12.1 Omnertel Pezepdopaa u manerapras monens aroma. Monens aroma bopa

12.2 Ucnyckanne n nornomienne ceera atomoM. KBantel. JIuHeituaTeie cieKTpbl

12.3 PagnoaktuBHOCTh. Anba, OeTa- 1 raMMa-u3IyYeHHs

12.4 Crpoenne aromHoro sapa. Hyknonnas Mozaens aToMHoro siapa. Mzoromst

12.5 PagnoaktuBHbIe peBpaieHus. [lepuon noiaypaciana aTOMHBIX siep

12.6 SnepHble peakiyn. 3aKOHBI COXPAHEHUS 3aPAIOBOTO 1 MACCOBOTO YHCET

12.7 OHeprus CBsI3U aTOMHBIX sifiep. CBsI3b MAaCChI U SHEPTHU

12.8 Peaxmuu cunresa u nenenwns saep. Mcrounnku sneprun ConHIA U 3BE3NT

12 12.9 SAnepHas sHepretuka. JlelicTBIe palnOaKTUBHBIX U3Iy4eHUH Ha )KUBBIE OPraHU3MbI

IIpakTuueckue padoOTHI:
Habmonenue CrutomHbIX U JIMHEHYaThIX CTIEKTPOB U3TYUYEHUS.

12.10 UccnenoBanne TPEKOB: M3MepeHne SHEPTUu YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
V3mepeHue paainoakTUBHOTO (POHA
Ousnyeckne SBICHUS B MPUPOJAE: €CTECTBEHHBIN paJHOAaKTUBHBIN (POH, KOCMHUYECKUE

12.11 JIy9d, PagdOaKTUBHOE HW3IYyYEHHE MPUPOJIHBIX MUHEPAIIOB, ICUCTBHE PaAHMOAKTHBHBIX
U3ITy4YEeHUH Ha OpraHu3M YeJIoBeKa

12.12 TexHU4eckue yCTpONCTBA: CIIEKTPOCKON, MHANBUAYATBHBIA JO3UMETp, Kamepa Buiscona

MPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBePsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUSA K NMPEAMETHBIM pe3yJibTaTaM 6a30BOI0 YPOBHS
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111€Tr0
o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanne ponm Qu3NKM B HaydHOW KapTWHE MHpPA; cHOPMHUPOBAHHOCTH 0A30BBIX MpEn-
CTaBICHUI O 3aKOHOMEPHOM CBSI3M U IO3HABAEMOCTH SIBICHUI MpPUPOABI, O pPONU
9KCHEPUMEHTa B (PH3MKE, O CHCTEMOOOpPasylome poiau (pU3UKKU B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHl, 00 3BOMIONMU (PU3MUCCKUX 3HAHUN M MX POJH B IEJIOCTHOU
€CTEeCTBEHHOHAYYHOM KapTHHE MUPA, O BKIIaI€ POCCHHCKHUX U 3apyOEKHBIX yUEHBIX-(H3NKOB
B Pa3BUTHE HAyKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOLIET0 MHUpPA, Pa3sBUTUE TEXHUKU U

TEXHOJIOTUH

3HaHUSA O BHIax MaTepuu (BEUIECTBO W IOJIE), O JBIDKEHWUU KaK CIOCO0E CYIIECTBOBAHHSA
MaTepuH, 00 aTOMHO-MOJICKYJISIPHON TEOPUH CTPOCHHUS BEIIECTBA, O (DU3MUSCKOU CYITHOCTH
SIBIICHUI TPUPOJIBI (MEXaHUYECKUX, TETUIOBBIX, AJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHUE
paznuyaTh SBJICHHA TI0 ONKMCAHUIO HMX XapaKTEPHBIX CBOWCTB MU Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONIMX JaHHOe (HU3HYECKOE SBJCHHE; YMEHHE PACIO3HABATh IPOSBICHUE
W3YYCHHBIX (PU3HUCCKUX SIBJICHUH B OKPY)KAIOIIEM MHpPE, BBIICNIAS WX CYIICCTBEHHBIC
CBOWCTBA (IPU3HAKN)

Bnanenne ocHOBaMH TOHATHHHOTO ammapara M CHMBOJIMYECKOTO SI3bIKa (DU3UKH |
UCIIOJIb30BAHUE UX JJIS PElIeHUs] y4eOHbIX 3aJau; yMEHUE XapaKTepU30BaTh CBOWCTBA Tell,
(u3HUIeCKHe SBICHUS U NIPOLIECCHI, HCIOJIB3Ys PYHIAMEHTAIbHBIE M SMIIHPHIECKHE 3aKOHBI

VYMeHHe OIMCHIBATH N3Yy4YCHHBIC CBOWMCTBAa TE€N H (1)1/131/111601([/16 SABJICHUS, WCIOJIb3YA

(I)I/IBI/I‘-IGCKI/IG BCJIMYHHBI

BrameHve OCHOBaMH METOIOB HAYYHOTO TO3HAHHSA C Yy4ETOM COOJIIOZCHUS IPABUI
0e30macHOro Tpyaa: HabIroAeHNuE PU3UUSCKUX SBICHUNA:




Kon
NMpoBePsSIeMOro
TpeOOBaHUSA

IIpoBepsiembie TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOro ypOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 001IIEro
oOpa3oBanus Ha ocHoBe PI'OC

YMEHHE CaMOCTOSTEIBHO COOHMpATh JKCIIEPUMEHTAIBHYIO0 YCTaHOBKY M3 JaHHOTO Habopa
000pyIOBaHMS IO HHCTPYKINH, ONHCHIBATH XOJ ONBITA U 3aIMCHIBATh €0 PE3yIBTATHI, Gop-
MYJIUPOBAaTh BBIBOJIBI;

MPOBEJICHUE MPSIMBIX 1 KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEJIIMYMH: YMEHHUE TUIAHUPOBATh
U3MEpPEHHs, CaMOCTOSTEIBHO COOHMPATh SKCHEPHUMEHTATBHYIO YCTAHOBKY IO HWHCTPYKIIUH,
BBIUMCIIATh 3HAUEHHE BEJIMYMHBI U aHAJU3UPOBATh IIONYYEHHBIE pE3yJIbTaThl C Yy4ETOM
3aJJaHHOU MOTPELIHOCTU PEe3yIbTaTOB U3MEPEHUIL;

MPOBEJCHUE HECTOXKHBIX AKCIEPUMEHTATIbHBIX HCCIEIOBAaHUI; CaMOCTOATEIbHO COOMpaTh
9KCIEPUMEHTAIIBHYIO YCTAHOBKY U IIPOBOAUTH UCCIEAOBAaHUE 110 UHCTPYKLUHU, IPEICTABIIAT
MOJTy4YEHHBIE 3aBHCUMOCTU (M3MUYSCKUX BEIMYHH B BUAE TaONIUI] W IpaUKOB, YUIUTHIBATH
MOTPEUTHOCTH, JeJIaTh BHIBOJIBI [0 Pe3yJIbTaTaM HCCISI0BaHHS

ITonrMaHne XapaKTepHBIX CBOMCTB (PU3NYECKHX MOJENel (MaTepruaibHas TOUKa, aDCOFOTHO
TBEP/OE TEJIO, MOJEIN CTPOEHUS Ia30B, KUIAKOCTEH W TBEPIBIX TeJ, IUIAHETapHas MOJEIb
aToMa, HYKJIOHHas MOJENb aTOMHOIO $ipa) U YMEHHE NPHUMEHSITh UX Ul OOBICHEHUS
(pU3UYECKUX MPOLECCOB

YMeHue oOBSICHATH (PU3MUYECKHE IPOLECCH M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE
CUTyallil NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YacCTHOCTH, BBIABIATH MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHUE C ONOPOH Ha M3YUYEHHBIE CBOMCTBA (PU3MUECKUX
SIBIICHUH, (hU3MUYEeCKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJAECIIH

YMmeHue pemarh pacu€THele 3amadynm (Ha 06aze 2 — 3 ypaBHEHHMIA), WCIONB3YS 3aKOHBI H
(hopMyIIBI, CBSA3BIBAOIIHE (PU3NICSCKUE BETMYUHBI, B YaCTHOCTH, 3aITUCHIBATH KPATKOE YCIIOBHE
3aJ1a4M, BBIABJIATH HEJOCTAIOIINE TaHHBIC, BRIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIC ISt
e pelieHHs, HCIOIb30BaTh CIPABOYHBIC [aHHBIC, MPOBOAUTH Pacu€Thl U OLICHUBATH
PEANNCTUYHOCTh MOJTYYSHHOrO 3HAYCHHsS (U3MYECKON BEIMYHMHBI, YMEHHE ONPEICISTh
pa3MepHOCTh (PU3UUECKOM BETMUYHMHBL, TIOJYUYCHHON IIPU PEIICHUH 3a1a41

YMeHHe XapakTepu30BaTh NPHUHIMIIBI JEHCTBHS TEXHHYECKHX YCTPOWCTB, B TOM UHCIE
OBITOBEIX MPUOOPOB, ¥ IMIPOMBIIIIEHHBIX TEXHOJOTMYECKHX MPOIECCOB MO0 HX ONHCAHHIO,
UCTIONIB3YSI 3HAaHMA O CBOWCTBaX (U3MUYECKUX SIBICHUI M HEoOXOoAMMBIE (QU3UUECKHE

3aKOHOMEPHOCTH

10

YMeHre WCIONb30BaTh 3HAHUA O (PU3WYECKHUX SBICHUSX B TIOBCETHEBHOW JKM3HU JUIA
obecrniedyeHus] 0E30MaCHOCTH NP OOpameHHH C OBITOBBIMH MPHOOpPaAMH W TEXHUYESCKHUMH
YCTPOHCTBAMH, COXPAHEHHUsS 3J0POBbs M COOJIOACHUS HOPM JKOJIOTHYECKOTO MOBEICHUS B
OKpY)KaIoIllel cpejie; MOHMMaHUEe HEOOXOIUMOCTH MPHUMEHEHHsS JOCTIDKEHUH (U3UKH H
TEXHOJIOTHH JUTS PaIlOHAIBHOTO MPHUPOAOTIOIB30BAHHUS

11

OnsIT TOKCKA, TpeoOpa3oBaHus U MpeAcTaBiIeHNs HHpopMaIK (PU3MUECKOTO CONEPIKAHUS C
UCTIOJIB30BaHNEM HMH()OPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH; yMEHHE OIICHUBATh
JIOCTOBEPHOCTD TOJIy4eHHOH MH(OPMAIMK HA OCHOBE MMEIOIINXCS 3HAHUH W JIOTIONHHUTEIb-
HBIX HMCTOYHHKOB; YMEHHE WCIIONIb30BaTh IPH BBHINOJHEHUH YYeOHBIX 3aJaHUi Hay4qHO-
MOIYJIIPHYIO JTUTEPATYpy (PU3UIECKOT0 CONIEP KAHMS, CIIPAaBOYHBIC MAaTEPUAIIBI, PECYPCHI CETH
Wutepuert; BnafeHne 0a30BBIMH  HAaBBIKAMH  IpeoOpa3oBaHusl HH(POpMAIWU U3  OJHOM
3HAKOBOW CHCTEMbI B JPYTyI0; YMEHHE CO3]aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE
COOOIIEHNUs Ha OCHOBE MH(OPMAIMH U3 HECKOIBKUX HCTOYHHKOB

IHEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D I1IO ®U3UKE
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MEXAHWYECKHE ABJIEHUA

1.1

MexaHU4ecKoe JBUKEHHE. MaTepI/IaHI)HaSI Touka. CucrteMa oTcuéTa. OTHOCHTEIBHOCTD JBHKCHUA

PaBHOMepHOe M HepaBHOMepHOe aBmkeHune. CpemHsisi ckopocTs. Dopmyna Ui BBIYUCICHUS CpEAHEH

1.2
CKOpOCTH: V = S/t
PaBHOMEpHOE mNpsIMONMHEHHOE [BIDKEHHE. 3aBHCUMOCTb KOOPIUHATBI Tela OT BpPEMEHU B Cllydae
PaBHOMEPHOTO MPSIMOIMHEHHOTO JBIKCHUS:
1.3 "ﬂ::r) =Xp T U.‘LI
I'padukm 3aBUCHMOCTH OT BpEMEHHU IUIS MPOEKINH CKOPOCTH, IPOSKIIUH MEPEeMEIICHIs, Iy TH, KOOPAUHATEI
IIPYU PAaBHOMEPHOM NPSIMOJIMHEHHOM JBIKEHUU
3aBUCHUMOCTH KOOPAMHATHI TENIa OT BPEMEHH B CITydae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBIDKCHIS:
£
Sx{f} =1'.|;|: *f_ax * £y
Fa
DopMyIIBI JUI IPOSKIUH epeMEIeHUs, IPOSKIIUN CKOPOCTH M MIPOESKIIUU YCKOPEHUS IIPU paBHOYCKOPEHHOM
MPSIMOJMHENHHOM JBIKCHUU:
2
= f i
'9.1'( } =gy +a, E ?
1.4
U.T('r) =g T4, ,
a,(f)=canst,
o] 5 "J
U:.'l.' - U'..'l.' Z-GISI
I'paduxu 3aBUCUMOCTH OT BpEMEHH JJIsI IPOEKIIH YCKOPEHUS, TPOEKIHH CKOPOCTH, IPOCSKIMH ITEPEMELICHNS,
KOOPJIMHATHI IPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHYKCHUH
CBoOogHoe nageHue. DopMyInbl, OMMCHIBAIOIINE CBOOOAHOE MAJICHHE TENa MO BEPTUKANN (ABMXKEHHUE Tela
1.5 | BHU3 WM BBEpX OTHOCHUTENHHO MOBEPXHOCTH 3eMiM). I'paduku 3aBUCHMOCTH OT BpPEMEHM IS IMPOEKIUH
YCKOPEHUsI, MPOCKIINU CKOPOCTH W KOOPAMHATHI IIPH CBOOOTHOM ITaJICHUH TEJA 110 BEPTUKAIN
CKOpOoCTh paBHOMEPHOTO IBIKCHUS TeJa IO OKPYKHOCTH. HarpaBieHne ckopocTH.
@dopmyna 1S BBIYUCIECHNUS CKOPOCTHU Yepe3 PaANyC OKPYXKHOCTU U IEPHOA O0pAIICHHS:
_InR
T
LentpoctpemMuTenbHOe ycKOpeHHE. HarmpaBieHne IeHTPOCTpeMHUTENIbHOTO YcKopeHus. @®opmyma mis
BBIUUCIICHUS] YCKOPEHUSL:
2
1.6 U_
ﬂ'u = _R
dopmya, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaIICHNUS:
Vo= L
T
1.7 | Macca. IlnotHocTs Beniectsa. @opMyiia 1yl BBIYMCIEHUS IVIOTHOCTH:
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1.8

Cuna — BCKTOpPHAas1 (1)H31/I'—I€CKa$I penuunHa. CI0KESHHE CHIT

1.9

SIBnenue unepuuu. Ilepsbiii 3akoH HeroToHa

1.10

BTopoii 3akon HeroToHa:

—

F=m-a

CoHaIpaBJIeHHOCTh BEKTOPA YCKOPEHHUS TeJla U BEKTOPA CHUJIIBI, ACHCTBYIONIECH Ha TEJIO

Bsaumogeiicteue ten. Tperuii 3axoH HproToHa:

Fy y=-F

1.12

TpeHI/IC TMOKOs U TPCHHUE CKOJIbXKCHUA. CDopMyna JJIA BBIYUCIICHUA MOYJISA CUJIbI TPDCHUSA CKOJIBXKCHUSA

FIP =n-N

1.13

Jedopmanus Tena. Ypyrue U Heynpyrue nedopmanun. 3aKkoH yupyrou negopmanmu (3akoH ['yka):

F=Ik-Al

1.14

Bcemupnoe taroreHue. 3akOH BCEMUPHOI'O TATOTEHUS:

F=¢.21 ™

Cuna TskecTd. Y CKOpeHUE CBOOOIHOTO MMaJICHHS.
dopmyna 1S BBIYUCICHUS CUIIBI TSHKECTH BOU3H NoBepxHOCTH 3emun: F = mg.
Jpmxenne mianeT Bokpyr Connia. [lepBas kocMudeckas ckopocTs. HeBECOMOCTE U Ieperpy3ku

1.15

Wmmnynbc Tena — BekTOpHAS Qr3ndeckast BeIHMInHA.

pP=mi

Nmnynse cucteMsbl Tei. Mi3MeHenne umnysnbca. MIMOyisc cuiibl

1.16

3aKkoH COXpAaHCHHUA UMITYJIbCa JIJIA SaMKHYTOﬁ CHUCTCMBI TCII.

D=1, +in, U, =const

PeakTnBHOE IBUKEHHE

1.17

Mexanndeckas padora. opmyia Jiisi BRIYUCICHUS PA0OThI CHITHL:

A=Fsooscx

Mexannueckast MOIIHOCTD:

Kunernueckas u MOTCHUMAJIbHAsA DHCPIUA. (I)opMyna JUTSL BBIYMCIIEHUSI KHHETUYECKOM OHCPIUuM:

}F.F.l,'ntz‘2
BT
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Teopema o kuHeTHUecKOU sHEpruu. Dopmyria sl BBIYUCICHHS MOTEHIIMAIBHON SHEPTHH TEJa, ITOAHITOrO
HaI 3eMIen:

E,= mgh

1.19

MexaHu4eckasi SJHEPTHsL:

E=E;+E,

3aKoH coXpaHeHHs] MeXaHW4YeCcKol sHepruu. Popmysia /Ui 3aKOHA COXPAHEHUsI MEXaHHUUECKOW SYHEPTHH B
OTCYTCTBHUE CUJI TpeHHs: E = const.
[IpeBparieHne MeXxaHUYeCKOW YHEPTUY IPY HAJIMYHUU CUJIbI TPEHUSL.

1.20

[IpocTrie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHUKH.
Peryar. Momenrt cunbl: M - FI.
VYcinoBue paBHOBECHS pbluara:

M{ —Mrz +...=0

[TonBrxHBIN 1 HENOABWKHBIA 0J10KU. KT/ IpocThIX MeXaHU3MOB,
- nas
n= 4114“1115
"iaarraqmaz

1.21

JlaBienue TBEpIOro Tema.
®dopMmyia I BEIYUCIICHUS JaBICHUS TBEPAOTO Tea:

F

P=§-

JaBnenwne raza. ATMoc(hepHOE HaBIICHHE.
I'mppocTratndyeckoe NaBICHUE BHYTPH KUIKOCTH.
®dopmyina 1Jis BBIUYUCIEHNS JaBJIEHUSA BHYTPU KHUJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackass. ['mapasnudeckuii mpecc

1.23

3akon Apxumena. @opmyra JJis ONpeIeeHNs BHITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIIECH Ha TENO, IOTPYKEHHOE
B KHUJKOCTb UJIM ra3:

F_i_rm. = ng

VYcnosue mraBanms Tena. [lnaBanne CYJOB 1 BO31YyXOIlJTaBaHHUC

1.24

Mexanudeckne KoneOaHuss. AMILIHTY 2, IEPHOJT U YacTOTa KojeOanuil. @opMyna, CBSI3BIBAIOIIAS YACTOTY U
mepuo] KoeOaHuit:

1.25

Marematndeckuil ¥ IpyKMHHBIN MasTHUKH. [IpeBpalieHue SHEprun Mpu Koae0aTenbHOM IBHKCHUH

1.26

3aryxaronme Konebanus. Beinyxennble konebanus. Pesonanc

1.27

MexaHU4ecKUe BOJIHBI. HpOZ[OJ'H:HBIe 1 NONEPCYHBbIC BOJIHBI. HJ’II/IHa BOJIHBI U CKOPOCTBH PACHpPOCTPAHCHUA

BOJIHBI:

h=v-T
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3Byk. ['poMKoCTh M BBICOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TpaHHUIe ABYX cpel. MHDpasByk u
YIIBTPa3BYK

1.29

Ipaxmuueckue pabomoi

W3mepenne cpenHell IUIOTHOCTH BEIECTBA;, apXUMEIOBOM CHIIbL, KECTKOCTH MPYKHHBL, KO3 GHIHCHTA
TPEHHs CKOJBXKEHHs; PabOThl CHIIBI TPEHUsI, CHIIbl YIPYTOCTH; CPEIHEil CKOPOCTH JBMKEHHS Opycka Io
HAKJIOHHOW TUIOCKOCTH; YCKOPEHHsI OpyCKa MU JBMYKCHHH MO HAKIIOHHOW TUIOCKOCTH; YaCTOTHI M MEpUoIa
KOJICOAHUI MaTeMaTH4YeCKOr0 MasTHHKA; YaCTOTHI U Mepuoja KoJeOaHUi NPYKIMHHOTO MasTHHKA; MOMEHTA
CHJIBI, ISHCTBYIOLIETO Ha phbIYar; paboThl CUIIbI YIPYTOCTH HPH HOAbEME IPy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYT'OCTH MPH MOIBEME Tpy3a ¢ MOMOIIBIO MOIBHKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBON CHIBI OT 00bhEMa MOTPYXKEHHOW YAaCTH TENla U OT IUIOTHOCTHU
KUJIKOCTH; HE3aBUCUMOCTU BBITAIKHUBAIOIICH CHIBI OT MAacChl Teja;, CHJIBI TPEHUS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JIABJICHUS U OT POJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOLICH B MPYKUHE, OT CTEICHU
nedopMalry PYy>KUHbBI; YCKOPEeHUs OpycKa OT yrila HaKJIOHa HalpaBJIsioIIeH; meproaa (4acToThl) KojaeOaHwid
HUTSHOTO MAsATHUKA OT JJIMHBI HUTH, MEpUOAa KOJCOAHWH MNPYKUHHOTO MAasTHHKA OT MAacChl rpysa
1 JKECTKOCTU TPYKHMHBI, UCCICIOBAHUE HE3aBUCHMOCTH MEPUOa KOJICOAHUH HUTSHOTO MasTHUKA OT MACChI
rpy3a. [IpoBepka yCIoBHs pAaBHOBECHS phlyara

1.30

Qusuueckue a61eHUss 8 Npupode. TPUMEPHl IBIDKCHUS C PAa3IHIHBIME CKOPOCTSIMH B JKUBOW W HEKHUBOU
MIPUPO/IE, ACUCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, PUIMBBI U OTIUBBIL, JBIKEeHUE TutaHeT COJIHEUHOM
CUCTEMbI, PEaKTUBHOE JBM)KCHUE JKUBBIX OPraHU3MOB, PhIYard B Telie 4eJOBEKa, BIMSAHHUE aTMOC(EpPHOTO
IaBICHUS HA O>KWBOM OpraHm3M, IUIaBaHWE pPBIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHUE,
ceiicMHYecKue BOJIHBI, IlyHaMH, 3X0

1.31

Texnuueckue ycmpoticmea: CIUAOMETp, JATUYUKU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, AWHAMOMETD,
MOJIINITHUKYA, PAKEThl, pblUar, IMOJBWXHBIA W HETMOABIDKHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE
MEXaHHU3MEI B OBITY, COOOIIAIOIMINECS COCYIBI, YCTPOHCTBO BOIOTIPOBOAA, THAPABIUIECKUHA TIPECC, MAaHOMETP,
0apoMeTp, BRICOTOMED, TOPITHEBOH HACOC, APEOMETP, IXOJIOT, HCIOIH30BAHHE YIIFTPa3ByKa B OBITY U TEXHHUKE

TEIJIOBBIE SIBJIEHUA

2.1

OCHOBHEIC TIONIOKCHUST MOJICKYJSIPHO-KHHETHYECKOM TEOPHH CTPOCHMS BemIecTBa. Monmenmn TBEPAOTO,
XKHJIKOTO M ra3000pa3HOro COCTOsIHUH BenecTBa. Kpuctammuueckue u aMmopdHbIe Tena

2.2

Jpmxenue yacTuil BemiectBa. CBsi3b CKOPOCTU JABMIKCHUS YACTHI] C TeMIepaTypoil. BpoyHOBCKoe ABHXKEHUE,
b by3ust

2.3

CMmaunBaHue u KalMWJIJIAPHBIC SIBJICHUSA

2.4

TemioBoe paclIMpeHHe U CKaTHe

2.5

TemnoBoe paBHOBECHE

2.6

BryTtpennsist sHeprusi. PaboTta u Temyionepeaya Kak crnocoObl H3MEHEHNs] BHYTPEHHEH SHEpTruu

2.7

Bugsr TCIUIONCpCaaun . TCIIJIONIPOBOAHOCT, KOHBCKIIUSA, N3JIYYCHHUEC

2.8

HaneBaHI/Ie 1 OXJIAXACHUC TCII. KoanuecTBO TEMIIOTHI. YIICJ'IBHaH TEIJIOEMKOCTb:

O=cmlt, 1)

2.9

3aKOH COXpaHEHHs SHEPTUH B TEIJIOBBIX MPOIleccax. Y paBHEHHUE TEINIOBOTO OalaHca:

Q1 _Qz +...=0

2.10

Ucnaperne m koHzmeHcanus. l3MeHeHHWe BHYTpEHHEH SHEPTHU B TPOIECCE HCIAPCHUS W KOHICHCAIIHH.
Kurnenue xxuakoct. Y aenpHas TEIoTa napoodpasosanvsi: L = Q/m

2.11

BraxxnocTh Bo3yxa

2.12

IInaBnenue u KpucTajainu3ainus. H3meHeHue BHYTpeHHCﬁ OHEPTUU NpHU IUJIABJIICHUW W KpHUCTAJIJIM3alluH.

YJICJ'ILHaH TCIIOTA IJIaBJICHUA !
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m

2.13 | BHyTpeHHss SHEprus cCropanusl TOINIMBA. Y IebHAs TEIUIOTa CrOPaHusl ToIuHBa: g = O/m
2.14 | ITpuHIuns! paboThl TerutoBbIX Apurateneii. KI1/1 rermoBoro neurarens
Ipaxmuueckue pabomvi
N3mepenue yaenbHON TEITOEMKOCTH METAJUIMYECKOTO IIMINHIPA; KOJIMYECTBA TEIJIOTHI, IIOJYyYeHHOTO BOJIOH
KOMHATHOH TeMmneparypsl (PMKCHPOBaHHON MAacChl, B KOTOPYIO OIYIIEH HArpeThIi HUIMHIApP; KOJIHIECTBA
2.15 | TemnoTel, OTAAHHOTO HATPETHIM MHJIMHIAPOM, TOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOW TEMIEPaTyphl;
OTHOCHUTENBHON BJIKHOCTM BO3/yXa; YJENbHOM TEIJIOThl IUIaBieHUs JbAa. MccnenoBaHne H3MEHEHUs
TeMIepaTypbl BOABI IIPU Pa3IMYHBIX YCIOBHUSAX; SIBJICHUS TEIUIO0OOMEHA MPU CMEIIMBAHIH XOJIOIHOM U TOpsUeit
BOJIBI; IPOIIECCA UCTIAPEHHS
Qu3suueckue sA61eHUA 6 Npupooe: TIOBEPXHOCTHOE HATSKEHNUE U KAITWJUISIPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI
2.16 | B mpupoae, uznyuenue ColHIla, 3aMep3aHue BOJOEMOB, MOpCKUe OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa, HHes,
CHera
Texnuueckue ycmpoticmea: KalWUIPhI, IPAMEPHl UCTIOIB30BAHUS KPHUCTAJUIOB, XHIKOCTHBIN TEpMOMETD,
2.17 | gaTuuk TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUICHHUS OMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A
3.1 [ Onextpusanus ten. J[Ba Buja 3NEKTPUIECKUX 3aPsI0B
3.2 | BzanmopericTBue 3apspkeHHbBIX Te. 3akoH KynoHa
3.3 | 3akoH cOoXpaHEeHHs DIISKTPHUUECKOTO 3apsiia
34 Onektpudyeckoe moie. HampskEHHOCTh AMEKTPHIECKOro MOisd. [IpHHONT CyTepro3unud ANEKTPHIECKUX
' mmoJieH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snextprudeckux 3apsa0B. JleiicTBUE 2IEKTPUUECKOro TOJsl Ha dIIeKTpudecKue 3apsinbl. [[poBogHUKH
] W JIDJIEKTPHKH
16 [TocTostaABIH 2mekTpudeckuit TOK. [leiicTBus anmekTpudeckoro Toka. Cuna Toka. Hampspkenne.
’ I=q/t ,U=A4/q
39 DNeKTpuYecKoe COMPOTUBICHHUE. Y IEMBFHOE ANEKTPUIECKOE COMIPOTHUBIICHHE:
’ R =pl/S
3.8 3axon Oma 1 ydacTka dekTpuueckoi nenu: [ = U/R
[NocnenoBaTenpHOE COEANHEHUE TPOBOJHUKOB!
S TT_TT r.
I :IE-. '[z" :LI]. _'[z"z-. R :R]. _RE
3.9 | ITapannensHoe coenHEHUE IPOBOIHUKOB PABHOTO CONPOTHBIICHHUS:
U=U;I=I+1; RZE.
ST -7 2
CMeniaHHbIe COCAMHCHUA IPOBOIHUKOB
3.10 | Pabota u MomHOCTG 3eKTprdeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
4
3.11 Q= I"-R-t
3.12 | OmnbIT OpcTena. MarHuTHOE 110JI€ NPSIMOI0 IIPOBOJHMKA ¢ TOKOM. JIMHMY MarHUTHON MHIYKIUH
3.13 | MarautHoe 1oJie NOCTOSHHOr0 MaruuTa. B3anmoaelicTBue NoCTOSTHHBIX MArHUTOB
3.14 | JlelicTBME MarHUTHOIO NOJIs1 HA IPOBOJIHUK C TOKOM
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3.15 | Onsitel @apanes. fABneHue anekTpoMarauTHOM uHyKiuu. [lpasuno Jlenma
Ipaxmuueckue pabomvi
W3MepeHne »HICKTPUUECKOTO COMNPOTHUBICHUS PE3UCTOPA; MOIMHOCTH 3JIEKTPUYECKOTO TOKa; pPabOThI
ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HHKAIOIIETO B TIPOBOTHHUKE (PE3HCTOPHI, JIAMIIOYKA), OT
3.16 | HampspKeHUs Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH COIPOTHUBIICHUS OT JUIMHBI IPOBOJHMKA, MJIOLIAIU €ro
MOTIEPEYHOTO CEYEHUS U YACIHHOTO COMTPOTUBIICHUS.
[IpoBepka mpaBmia I SJICKTPHUECKOTO HAMPSHKEHUS MIPH TIOCIIEIOBATEIFHOM COEIWHEHNN MPOBOIHUKOB;
MpaBuiIa Ui CHJIBI IEKTPUUIECKOTO TOKA IMPH MapajuIeNbHOM COCIWHEHWH TPOBOJHHUKOB (PE3UCTOPHI U
JIAMITOYKA)
317 Qusuueckue A61eHUs 8 NPUpoOe. FIEKTPUIECKUE SBICHUS B aTMOc(epe, SIEKTPUIECTBO JKUBBIX OPTaHU3MOB,
] MarHUTHOE ToJIe 3eMITH, Apei] MOIF0COB, POJIb MATHUTHOTO TTOJIS IS SKU3HH Ha 3eMJIe, TIOSIPHOE CHSTHUE
Texnuueckue ycmpouicmea: dIEKTPOCKOIL, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK SIIEKTPUUECKON SHEPTUH,
3.18 | aneKTPOOCBETUTENLHBIC TMPUOOPHI, HArpeBaTEIbHBIC AJICKTPOIIPHOOPHI  (MMPUMEPHI),  AIEKTPHUCCKUE
MPEIOXPAHUTEIH, YICKTPOMATHHT, dJIEKTPOABHUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOP HOCTOSHHOTO TOKa
3.19 | DnexTpoMarHuTHbIC BOJHEL [1IKana 1eKTpOMarHuTHBIX BOJIH
3.20 | JIyaeBast mogenb cBeta. [IpsmonmHeitHOE pacipocTpaHEHHE CBETA
3.21 | 3akoH oTpaxeHus cBeTa. [lnockoe 3epkaio
3.22 | IlpenomieHue cBeTa. 3aKOH NPEJIOMIICHUS CBETA
3.23 | Jucnepcus cBeta
3.24 | Jlunza. Xox ayyeii B muH3e. DoKycHOE paccTosiHue JuH3bl. Ontudeckas cuia JuH3bl: D = 1/F
3.25 | I'ma3 kak ontudeckas cucreMa. ONTHIESCKHE IPUOOPHI
Ipaxmuueckue pabomvi
W3MmepeHne onTuuecKod CHIIBI COOHMparomel JHH3bI, (OKYCHOTO pacCTOsSHHSA coOuparomeil JuH3bl (10
CBOICTBY paBEHCTBA pa3MEpOB IpeaMeTa u N300pakeHIs, KOTAa MPeaIMeT PacloNoKeH B ABOMHOM (oKyce),
3.26 | mokazaTens MPEIOMIICHHSI CTEKIIA.
UccnenoBanne cBOCTBa M300pa)KEHHsI, MOIYYSHHOTO C IOMOIIBIO COOMPAIOIIEH JIMH3BI, H3MEHEHUS
(hOKYCHOTO pacCTOSHUS OBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPETOMIICHHS CBETOBOTO JIyya OT yIja
MaICHUSI Ha TPAHUIE «BO3IYX — CTEKIIO»
397 Qusuueckue sagneHus 8 npupooe: 3atMeHnst ConHna u JIyHsl, I[BeTa Tel, ONTUYECKUE SIBICHUS B aTMochepe
] (uBet Heba, pedpakiys, pagyra, MUPax)
3.28 | Texuuuecxue ycmpoticmea: 0OYKH, IEPUCKOII, (hOTOAITIAPAT, ONTHYSCKUE CBETOBOIBI
4 KBAHTOBBIE SIBJIEHU
4.1 | PagmoaktuBHOCT. Alb(ha-, OeTa-, raMMa-u3nydeHus. Peakiun abda-u Gera-pacnaga
4.2 | Omeitel Pesepdopna no paccessauio anbga-uactuil. [lnanerapHas Moeiab aToMa
4.3 | Cocras aToMHOTO sipa. M30Tomns!
4.4 | Ilepuon noxrypaciajia aTOMHBIX sSIEp
4.5 | SAnepHble peaku. 3aKOHBI COXpaHEHUS 3aPsIOBOIO M MAaCCOBOTO YHCEI
46 Qusuueckue s61eHUs 8 Npupooe: eCTCCTBCHHBI PaIHOaKTUBHBIN (OH, KOCMHYECKUE JTY4YH, PAIHOAKTHBHOE
] H3ITYYECHUE TPUPOTHBIX MIUHEPAJIOB, NCHCTBIE PATHOAKTHBHBIX U3ITYUCHUI Ha OPTaHU3M YEIOBEKA
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, WHIWBUIyaITbHBIA [TO3MMETp, Kamepa Buibcona, saepHas

OHCPICTUKA




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI51 YUEHUKA:

7 kJacc.

®dusuka:7 kiacc: 6a30Bblil ypoBeHb: yueouuk/ .M. Ileppiukun, A.U. IBaHoB. — 3-¢
u3., mepepad. - Mocksa: [Ipocsemenue, 2023r.-239c¢.

8 kiacc

®usuka: § kinacc: 6a30Bblit ypoBeHb: yueOHuk// .M. Ilepbiikun, AWM. VBaHoB. — 4-¢
u3., ctep. - Mockaa: IIpocsemenue, 2024r.-255¢.

9 kiacce

®dwusuka: 9 xknacc, yueouuk/A.B. [lepeimkun, E.M. I'yTHuK. -6-€ u31., cTepeoturr. - M :

Hpoda,2019r — 319c¢.



METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA:

1. ITporpamma. ®@usuka. 7 — 9 knaccel. ba3oBelii ypoBeHb. MockBa. «IIpocBenienue»
2025r

2. ®usuka:7 kinacc: 6a30Bbiil ypoBeHb: yueOuuk/ .M. Ileporukun, A.W. MBaHoB. — 3-
e u31., nepepad. - Mocksa: [Ipocsenienue, 2023r.-239¢

3. ®usuka: § knacc: 6a30BbIi ypoBeHb: yueOHuk// .M. [lepeimkun, A.U. iBanoB. —
4-e uzn., crep. - Mockaa: [Ipocsemenue, 2024r.-255¢.

4. ®uzuka: 9 kinace, yueouuk/A.B. Ileppikun, E.M. I'yTHHK. -6-€ U31., CTEpPEOTHII. -
M : Ipoa,2019r — 319c.

5. Jlykamuk B.1. CoopHuK BonpocoB U 3aaa4 1o ¢pusuke. 7-9 ki. — M.: [IpocBetienue,
2010. -192c.

6. Kupuk JLLA. ®uszuka — 7,8,9 knaccel. Pa3HOYpOBHEBBIE CaMOCTOSITECJIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue, - M.MJIEKCA, 2013.

5. Mapon A .E. ®usuka. 7,8,9 kimaccel: yaeoHo-MeTomuueckoe nocooue/ A.E. Mapoms. -
M.: Ipoda, 2011.

6. Ilepobimkuna, E.M. I'ytHuk «®usuka 9 xnacey / O.U. I'pomuieBa. — M.: U3gaTenbeTBoO
«JK3aMen», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET 7- 9 KIIACCBbI:

Caiit MunucrtepctBa oOpazoBanus U Hayku PO http:// www.mon.gov.ru

Caiit PocobpazoBanuy http://www.ed.gov.ru

®enepanpHbIil mopTan «Poccuiickoe oOpazoBanue» http://www.edu.ru

Poccuiickuii oGpa3zoBaTenbHbIN optan http:// www.school.edu.ru

5. Karanor y4ueOHbIX n3manuii, 35ekTporHoro http:// www.ndce.edu.ru

000pyIOBaHUs U 3JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB JIJISI CPETHETO OOIIETO
obpazosanusi10-11 kmacc

AW N~

6. [xoneHeI# IopTan http://www.portalschool.ru

7. ®denepanbHbiil nopran «MudopManronno- KomMyHUKaIMOHHBIE TEXHOJOTUH B
obOpazoBanum» http://www.ict.edu.ru

8. Poccuiickuii mopran oTkpeITOro oopazoBanusi http:// www.opennet.edu.ru

9. OO6pazoBaTenbHas OHJIAWH-TUIATGOpMa JUIsl IIKOJIBHUKOB, UX POAUTENEH U

yuurenen. uchi.ru
10.bubnuoteka — Bc€ no npeamety «dPusmnka». — Pexxum octyna:
http://www.proshkolu.ru

11. Buneo onbIThl Ha ypokax. — Pexxum fgocrtymna: http://fizika-class.narod.ru

12.Equnast koyutekius mudpoBIX 00pa30BaTeIbHBIX pecypcoB. — Pexum mocryma:
http://school- collection.edu.ru

13. HTEpecHbIC MaTepraiIbl K YpokaM (DU3UKH IO TeMaM; TECTHI IT0 TeMaM; HaT I THbIC
nocobus kK ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

14. Iludposrie oOpazoBaTenbHbIE pecypcebl. — Pexxum noctyna: http:// www.openclass.ru



15. DnextpoHHsle yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
16. Anumanuu pusznueckux o0bekToB. http://physics.nad.ru/

17. XKusas ¢usuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
18. ®usuka.ru. http://www.fizika.ru/

19. ®wusumka: xoyeknus onbIToB. http://experiment.edu.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA:
TexHn4yeckue cpeacTBa 00y4eHus
HoyTtOyxk
MyapTUMETUITHBIN TPOEKTOP
DKpaH
YcTpoiicTBa BeIBOAA 3ByKOBOW MH(OPMAaLMU — KOJIOHKH ISl 03BYYMBaHUS BCETO
KJ1acca.
NHTepakTruBHasA qOCKa
e OO6opynoBaHue JUIsl IPOBEIECHUS 1a0OPATOPHBIX, PAKTUYECKUX PabOT U
JEMOHCTpalUn
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